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ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ 

ɸʥʜʨʝʝʚ ʅʠʢʦʣʘʡ ʈʫʬʝʝʚʠʯ ï ʜ.ʪ.ʥ., ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  

ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 

ʃʫʢʠʥ ʅʠʢʦʣʘʡ ɼʤʠʪʨʠʝʚʠʯ ï ʜ.ʪ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 

ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

ɾʝʚʦʨʘ ʉʝʨʛʝʡ  

ɺʘʣʝʥʪʠʥʦʚʠʯ 
ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ ʈɸʅ, ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ɹʳʟʦʚ ɺʘʩʠʣʠʡ  

ɸʨʢʘʜʴʝʚʠʯ 
ʢ.ʩ.-ʭ.ʥ., ʜʠʨʝʢʪʦʨ ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʈʘʜʠʥ ʆʣʝʛ ʀʛʦʨʝʚʠʯ ʢ.ʩ.-ʭ.ʥ., ʧʨʝʟʠʜʝʥʪ ɸʩʩʦʮʠʘʮʠʠ çʉʦʶʟʢʨʘʭʤʘʣè 

ʆʚʝʩ ɽʣʝʥʘ  

ɺʘʩʠʣʴʝʚʥʘ 

ʜ.ʩ.-ʭ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʤʝʨʠʩʪʝʤʥʦ-

ʪʢʘʥʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ɹɿʉʂ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ɸʨʰʠʥ ʂʦʥʩʪʘʥʪʠʥ 

ɺʘʣʝʨʴʝʚʠʯ 
ʢ.ʬ.ʥ., ʫʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ɸʢʩʝʥʦʚʘ ʃʘʨʠʩʘ 

ʄʠʭʘʡʣʦʚʥʘ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʌɻɹʅʋ çʌʅʎ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʤ. ɺ.ʄ. ɻʦʨʙʘʪʦʚʘè ʈɸʅ 

ʉʦʣʦʚʴʝʚʘ ʉʚʝʪʣʘʥʘ 

ʖʨʴʝʚʥʘ 
ʢ.ʪ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ çʅʔʖɹʀʆè 

ɻʦʣʴʜʰʪʝʡʥ  

ɺʣʘʜʠʤʠʨ ɻʝʦʨʛʠʝʚʠʯ 

ʢ.ʪ.ʥ., ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ 

ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʂʦʣʧʘʢʦʚʘ ɺʘʣʝʥʪʠʥʘ 

ɺʘʩʠʣʴʝʚʥʘ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʛʣ.ʥ.ʩ., ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʍʚʦʨʦʚʘ ʃʶʜʤʠʣʘ 

ʉʪʝʧʘʥʦʚʥʘ 

ʜ.ʪ.ʥ., ʛʣ.ʥ.ʩ., ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʪʝʭʥʦʣʦʛʠʠ ʛʣʶʢʦʟʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʣʶʢʦʟʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʃʦʚʢʠʩ ɿʝʥʦʥ  

ɺʘʣʝʥʪʠʥʦʚʠʯ 

ʛʣ.ʥ.ʩ., ʘʢʘʜʝʤʠʢ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʧʨʦʬʝʩʩʦʨ ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ  

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɹʝʣʘʨʫʩʠ ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʠʶè 

ʃʠʪʚʷʢ ɺʣʘʜʠʤʠʨ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʜ.ʪ.ʥ., ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʈʠʤʘʨʝʚʘ ʃʶʙʦʚʴ 

ɺʷʯʝʩʣʘʚʦʚʥʘ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜ. ʈɸʅ, ʛʣ.ʥ.ʩ. ɺʅʀʀ ʧʠʱʝʚʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʬʠʣʠʘʣ ʌɻɹʋʅ  

çʌʀʎ ʧʠʪʘʥʠʷ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʠè 

ʊʫʞʠʣʢʠʥ ɺʷʯʝʩʣʘʚ 

ʀʚʘʥʦʚʠʯ 

ʜ.ʪ.ʥ., ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʂʦʥʜʠʪʝʨʩʢʠʝ, ʩʘʭʘʨʠʩʪʳʝ, ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ, 

ʧʠʱʝʚʢʫʩʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè ʈʦʩʩʠʡʩʢʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʉʣʘʚʷʥʩʢʠʡ ɸʥʘʪʦʣʠʡ 

ɸʥʘʪʦʣʴʝʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʫʢʪʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ, ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ  

ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ 

ʄʝʣʝʰʢʠʥʘ ɽʣʝʥʘ 

ʇʘʚʣʦʚʥʘ 

ʜ.ʪ.ʥ., ʩʪ. ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʜʠʨʝʢʪʦʨ ɺʅʀʀ ʟʝʨʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ï  

ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʅʎ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʤ. ɺ.ʄ. ɻʦʨʙʘʪʦʚʘè ʈɸʅ 

ʉʪʘʨʦʚʦʡʪʦʚ ɺʠʢʪʦʨ 

ʀʚʘʥʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ɻʫʣʶʢ ʅʠʢʦʣʘʡ  

ɻʨʠʛʦʨʴʝʚʠʯ 

ʜ.ʪ.ʥ., ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ  

çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʉʘʚʝʥʢʦʚʘ ʊʘʪʴʷʥʘ 

ɺʘʣʝʥʪʠʥʦʚʥʘ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ ʅʀʀ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʈʕʋ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, ʇʨʝʟʠʜʝʥʪ ʉʦʶʟʘ  

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ 

ʍʘʨʯʝʥʢʦ ʇʝʪʨ  

ʅʠʢʦʣʘʝʚʠʯ 

ʜ.ʙ.ʥ., ʘʢʘʜʝʤʠʢ ʈɸʅ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʌɻɹʅʋ  

ɺʅʀʀ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʉʝʨʝʛʠʥ ʉʝʨʛʝʡ  

ʅʠʢʦʣʘʝʚʠʯ 

ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʩʦʚʝʪʥʠʢ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ 

ɺʅʀʀ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ, ʎʝʥʪʨʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʌɻɹʅʋ çɺʅʀʈʆè 

ʇʘʥʬʠʣʦʚ ɺʠʢʪʦʨ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʜ.ʪ.ʥ., ʘʢʘʜʝʤʠʢ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʨʦʮʝʩʩʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʈɻɸʋ-ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

ʉʠʜʦʨʝʥʢʦ ʖʨʠʡ 

ʀʣʴʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬ. ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ  

ʠʤ. ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ, ɸʆ çʊʦʨʛʦʚʳʡ ʜʦʤ çɹʠʦʩʥʘʙʩʙʳʪè 

ʄʫʩʣʠʤʦʚ ʅʫʨʞʘʥ 

ɾʫʤʘʨʪʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨ. ɸʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʈʂ, ʇʨʝʟʠʜʝʥʪ  

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʊʘʨʘʟʩʢʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʐʝʨʭʘʥʘ ʄʫʨʪʘʟʘ 
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ʉʆɼɽʈɾɸʅʀɽ  

  

ɸʥʜʨʝʝʚ ʅ.ʈ., 

ʉʦʣʦʤʠʥʘ ʃ.ʉ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ ʈʦʩʩʠʠé 4 
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ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ 

  

ʕʪʦʪ ʚʳʧʫʩʢ ʞʫʨʥʘʣʘ ʧʦʩʚʷʱʸʥ ʧʨʦ-

ʙʣʝʤʘʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʚʦʧʨʦʩʘʤ ʠʭ ʠʤʧʦʨʪʦʟʘ-

ʤʝʱʝʥʠʷ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʤʳ ʦʪʚʦʜʠʤ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʤ ʜʦʩʪʠʞʝʥʠʷʤ ʚʳʜʘʶʱʝʛʦʩʷ 

ʫʯʸʥʦʛʦ ɾʫʰʤʘʥʘ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ʚ 

ʯʝʩʪʴ 100-ʣʝʪʠʷ ʩʦ ʜʥʷ ʝʛʦ ʨʦʞʜʝʥʠʷ. 

ɽʛʦ ʚʢʣʘʜ ʚ ʦʪʨʘʩʣʴ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝ-

ʥʠʪʴ: ʨʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʤʦʜʠʬʠ-

ʢʘʮʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʦʚ, ʩʦ-

ʟʜʘʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʭ ʚʠʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦ-

ʣʫʯʝʥʠʷ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ð ʪʝʭʥʦʣʦʛʠʷ ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʘʤʠʣʦ-

ʧʝʢʪʠʥʦʚʦʛʦ ʢʨʘʭʤʘʣʘ ʜʣʷ ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʷ 

çɺʦʣʝʢʘʤè, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʵʢʩ-

ʪʨʫʟʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʦʚ 

ʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ. ʕʪʠ ʨʘʙʦʪʳ ʧʦʟ-

ʚʦʣʠʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʢʩʪʨʫʟʠʦʥ-

ʥʳʭ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʠʭ ʨʝʘʛʝʥʪʦʚ (ʕʂʈ) ʠ 

ʥʘʙʫʭʘʶʱʠʭ ʢʨʘʭʤʘʣʦʚ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ. 

           ɺ ʩʪʘʪʴʷʭ ʥʦʤʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʦʟʨʘʩʪʘʶʱʠʡ ʠʥʪʝʨʝʩ ʢ ʵʬʠʨʘʤ ʢʨʘʭ-

ʤʘʣʘ ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ ʥʘʙʫʭʘʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʩʝʛʦʜʥʷ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 70 % ʚ 

ʦʙʱʝʤ ʦʙʲʸʤʝ ʠʤʧʦʨʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʢʨʘʭʤʘʣʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝ-

ʣʝʥʦ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝ-

ʥʠʶ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ð ʚʘʞʥʝʡ-

ʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ. ɺ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ 

ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ 

ʙʝʟʦʧʘʩʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʩʠʥʪʝʪʠʯʝ-

ʩʢʠʤ ʟʘʛʫʩʪʠʪʝʣʷʤ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤ. 

          ʈʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʦʩʚʦʝʥʠʝ ʠʭ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʘʢʪʫʘʣʴ-

ʥʘʷ ʠ ʧʨʠʦʨʠʪʝʪʥʘʷ ʟʘʜʘʯʘ ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ çʂʨʘʭʤʘʣ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝè 
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ʋɼʂ 664.2 
 

ʈɸɿɺʀʊʀɽ ʊɽʍʅʆʃʆɻʀʁ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʂʈɸʍʄɸʃʆɺ ɺ ʈʆʉʉʀʀ 
 

ɸʥʜʨʝʝʚ ʅ.ʈ., ʉʦʣʦʤʠʥʘ ʃ.ʉ. 
 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʤ ʜʦʩʪʠʞʝʥʠʷʤ ɾʫʰʤʘʥʘ ɸʥʘʪʦʣʠʷ 

ʀʚʘʥʦʚʠʯʘ ʢ 100-ʣʝʪʠʶ ʝʛʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʚ ʈʦʩʩʠʠ. ʆʪʤʝʯʝʥ ʝʛʦ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʦʚ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʧʦʣʫʯʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʝʛʦ ʅʀʈ ʷʚʣʷʶʪʩʷ: ʪʝʭʥʦʣʦʛʠʷ ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʘʤʠʣʦʧʝʢʪʠʥʦʚʦʛʦ 

ʢʨʘʭʤʘʣʘ ʜʣʷ ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʷ çɺʦʣʝʢʘʤè ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʢʩʪʨʫʟʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʢʨʘʭʤʘʣʘ ʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ. ʅʘ ʦʩʥʦʚʝ ʵʢʩʪʨʫʟʠʦʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʧʨʝʜʣʦʞʝʥʘ ʨʘʙʦʪʘ 

ʧʦ ʩʦʟʜʘʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ɸ.ʀ. ɾʫʰʤʘʥʘ ʚʥʝʩʸʥ ʚ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʝʡ: ʵʢʩʪʨʫʟʠʦʥʥʳʭ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʠʭ 

ʨʝʘʛʝʥʪʦʚ (ʕʂʈ) ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ, ʢʘʪʠʦʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʜʣʷ ʙʫʤʘʞʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʝʨʤʦʧʣʘʩʪʠʥʳʭ ʢʨʘʭʤʘʣʦʚ ʜʣʷ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ 

ʦʩʥʦʚʝ ʥʘʫʯʥʦʛʦ ʥʘʩʣʝʜʠʷ ɸ.ʀ. ɾʫʰʤʘʥʘ ʚʦ ɺʅʀʀ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ 

ʩʳʨʴʷ ʚʝʜʫʪʩʷ ʅʀʈ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ, ʵʢʩʪʨʫʟʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ; ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ; ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ. 

 

DEVELOPMENT OF MODIFIED STARCH TECHNOLOGIES IN RUSSIA  
 

Andreev N.R., Solomina L.S. 
 

All-Russian Research Institute of Starch and Starch-containing Raw Materials Processing ï 

Branch of Russian Potato Research Centre 
 

Abstract. The article is devoted to the scientific and practical achievements of Anatoly Iva-

novich Zhushman on the occasion of the 100th anniversary of his birthday in the development of 

modified starch technologies in Russia. His contribution to the development of the theoretical foun-

dations of modifying the molecular structure of starches in the classification of modified starches and 

methods for their production is noted. His most significant R&D were: the technology of hydrolyzed 

amylopectin starch for the blood substitute "Volekam" and the development of extrusion technologies 

for modifying starch and starch-containing raw materials. Based on extrusion starches, work is pro-

posed to create functional baby food products with the organization of their production. A.I. Zhush-

man made a significant contribution to the development of technologies and practical application of 

modified starches for technical purposes: extrusion starch-containing reagents (ESʉR) for stabilizing 

drilling fluids, cationic starches for the paper industry, thermoplastic starches for biodegradable pack-

aging materials. Based on the scientific heritage of A.I. Zhushman at the All-Russian Research Insti-

tute of Starch and Processing of Starch-Containing Raw Materials is conducting research aimed at 

expanding the range of modified starches and organizing their production for import substitution. 
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Keywords: modified starches, extrusion technologies, functional food products; biodegradable 

materials; import substitution. 
  

ɺʚʝʜʝʥʠʝ. ɺ ʤʘʨʪʝ 2025 ʩʦʩʪʦʷʣʘʩʴ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝ-

ʨʝʥʮʠʷ çʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ 

ʈʦʩʩʠʠè, ʧʦʩʚʷʱʸʥʥʘʷ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞ-

ʜʝʥʠʷ ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʈʌ, ʜ.ʪ.ʥ., 

ʧʨʦʬʝʩʩʦʨʘ ɾʫʰʤʘʥʘ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ. 

ʆʉʅʆɺʅʓɽ ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽ-

ʉʂʀɽ ɼʆʉʊʀɾɽʅʀʗ ɸ.ʀ. ɾʋʐʄɸʅɸ 

ʈʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʤʦʜʠʬʠ-

ʢʘʮʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʦʚ 

ʥʘʰʣʦ ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ ʤʦʥʦʛʨʘʬʠʠ çʄʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳè 

 
ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʢʨʘʭʤʘʣʦʚ 

ʈʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʩʚʦʡʩʪʚ ʢʨʘʭʤʘʣʦʚ ʢʘʢ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ, ʨʝʘʢ-

ʮʠʦʥʥʦʩʪʴ, ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʝʨʤʝʥʪʦʚ. ʉʚʦʡʩʪʚʘ 

ʢʨʘʭʤʘʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʠ ʫʣʫʯʰʝʥʳ 

ʥʝ ʪʦʣʴʢʦ ʩʦʦʪʥʦʰʝʥʠʝʤ ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʘʤʠʣʦʟʳ ʠ ʘʤʠʣʦ-

ʧʝʢʪʠʥʘ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʬʠʟʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝ-

ʩʢʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣ ʢʨʘʭ-

ʤʘʣʘ ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʟʨʳʚʫ ʢʠʩʣʦʨʦʜʥʳʭ 

ʩʚʷʟʝʡ, ʟʘʤʝʱʝʥʠʶ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 

ʵʬʠʨʘʤʠ ʠ ʩʰʠʚʢʘʤʠ ʤʦʣʝʢʫʣ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭ-

ʤʘʣʳ ʩ ʟʘʜʘʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ (ʨʠʩʫʥʢʠ 1 ʠ 2). 

ɸ.ʀ. ɾʫʰʤʘʥʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʭ 

ʧʦʣʫʯʝʥʠʷ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʀ. ɾʫʰʤʘʥʘ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʚʥʝʜʨʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʠʬʠʢʘʮʠʠ 

ʢʨʘʭʤʘʣʦʚ: ʨʘʩʱʝʧʣʝʥʥʳʭ, ʦʢʠʩʣʝʥʥʳʭ, 

ʥʘʙʫʭʘʶʱʠʭ, ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʭ, ʵʬʠʨʦʚ ʠ 

ʜʨʫʛʠʭ ʜʣʷ ʧʠʱʝʚʦʡ, ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʕʢʩʪʨʫʟʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʘ 

ʆʩʦʙʦ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʥʘʫʯʥʳʭ 

ʜʦʩʪʠʞʝʥʠʷʭ ɸ.ʀ. ɾʫʰʤʘʥʘ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʵʢʩʪʨʫʟʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʘ ʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ, ʪʝʦʨʠʷ ʠ 

ʧʨʘʢʪʠʢʘ ʢʦʪʦʨʳʭ ʨʘʟʚʠʪʘ ʠ ʧʨʠʤʝʥʝʥʘ ʝʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ: ʂʘʨʧʦʚʳʤ ɺ.ɻ., ʂʨʘʫʩʦʤ 

ʉ.ɺ., ʂʦʚʘʣʸʥʢʦʤ ɺ.ɸ. (ʨʠʩʫʥʦʢ 3). 

ʈʠʩʫʥʦʢ 1 - ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣ ʢʨʘʭʤʘʣʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʨʘʟʨʳʚʫ  

ʢʠʩʣʦʨʦʜʥʳʭ ʩʚʷʟʝʡ, ʟʘʤʝʱʝʥʠʶ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʵʬʠʨʘʤʠ ʠ ʩʰʠʚʢʘʤʠ ʤʦʣʝʢʫʣ. 
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ʕʢʩʪʨʫʟʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʨʘʭʤʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʚ ʢʦʪʦʨʦʤ ʩʳʨʴʸ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʘʛʠ, ʪʝʧʣʘ ʠ ʤʝ-

ʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-

ʯʘʪʴ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʳ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ. ʆʙʨʘʙʦʪʢʘ ʢʨʘʭʤʘʣʘ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤ ʵʢʩʪʨʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭ-

ʤʘʣʳ ʧʦ çʩʞʘʪʦʡè ʪʝʭʥʦʣʦʛʠʠ ʩ ʥʦʚʳʤʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʨʝʰʘʪʴ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʘʭʤʘʣʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʨʝʘʛʝʥʪʦʚ ʠ ʨʝ-

ʛʫʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʪʨʫʟʠʠ ʧʦʣʫʯʘʶʪ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ (ʄʢʨ): 

ʥʘʙʫʭʘʶʱʠʝ, ʦʢʠʩʣʝʥʥʳʝ, ʬʦʩʬʘʪʥʳʝ, ʘʮʝʪʘʪ-

ʥʳʝ, ʮʠʪʨʘʪʥʳʝ ʠ ʜʨ. [1-3] 

ɺ ʩʦʩʪʘʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘʙʫʭʘ-

ʶʱʠʝ ʢʨʘʭʤʘʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ, 

ʧʠʱʝʢʦʥʮʝʥʪʨʘʪʥʦʡ, ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʙʫʭʘʶʱʠʝ 

ʢʨʘʭʤʘʣʳ ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʚ ʣʠʪʝʡʥʦʤ ʤʘʰʠ-

ʥʦʩʪʨʦʝʥʠʠ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʫʨʦʚʳʭ ʨʘʙʦʪ 

(ʨʠʩʫʥʦʢ 4) [4-6]. 

 

  

ʈʠʩʫʥʦʢ 3 - ʅʘʫʯʥʘʷ ʰʢʦʣʘ ʵʢʩʪʨʫʟʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸ.ʀ. ɾʫʰʤʘʥʘ: 

- ɼʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ (ʩʣʝʚʘ ʥʘʧʨʘʚʦ): ɺ.ɻ. ʂʘʨʧʦʚ, ʉ.ɺ. ʂʨʘʫʩ, 

ɺ.ɸ. ʂʦʚʘʣʸʥʦʢ 

ʈʠʩʫʥʦʢ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ 
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ʕʢʩʪʨʫʟʠʦʥʥʳʝ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʳ ʜʣʷ ʜʝʪ-

ʩʢʦʛʦ ʧʠʪʘʥʠ ̫

ʅʘ ʦʩʥʦʚʝ ʵʢʩʪʨʫʟʠʦʥʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʧʨʦʜʦʣʞʝʥʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ (ʨʠʩʫ-

ʥʦʢ 5). ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʪʝʭʥʦʣʦ-

ʛʠʷ ʥʠʟʢʦʙʝʣʢʦʚʦʡ ʢʨʫʧʳ ʩʘʛʦ ʩ ʠʥʫʣʠʥʦʤ, 

ʧʨʦʜʫʢʪ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʦʧʳʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʠʥʩʪʠʪʫʪʘ. ʉʦʚʤʝʩʪʥʦ ʩ ʌɻɸʋ çʅʘʮʠʦʥʘʣʴ-

ʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʎʝʥʪʨ 

ʟʜʦʨʦʚʴʷ ʜʝʪʝʡè ʠ ʌɻɹʋʅ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʧʠʪʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʧʠʱʠè ʧʨʦʚʦʜʠʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʠʥʛʨʝʜʠ-

ʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʦʚʳʭ ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠʭ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʣʝʯʝʙʥʦʤ 

ʧʠʪʘʥʠʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠ ʥʦʨʤʘʪʠʚ-

ʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʠʟʢʦʙʝʣ-

ʢʦʚʳʭ ʢʨʘʭʤʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʦ 

ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʩʭʦʜʥʳʭ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ: ʤʘʢʘʨʦʥʳ, 

ʚʝʨʤʠʰʝʣʴ, ʢʨʫʧʘ, ʤʫʢʘ, ʭʣʝʙʮʳ, ʥʘʙʦʨʳ ʜʣʷ 

ʚʳʧʝʯʢʠ ʭʣʝʙʘ, ʧʝʯʝʥʴʷ, ʢʝʢʩʦʚ, ʦʣʘʜʴʝʚ, ʩʫ-

ʧʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʠʪʘʥʠʷ ʜʝʪʝʡ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʚʦ-

ʝʥʦ ʚ ʦʧʳʪʥʦʤ ʮʝʭʝ ʠʥʩʪʠʪʫʪʘ ʧʦ ʥʦʨʤʘʪʠʚʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʩ ʦʨʛʘʥʘʤʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʩʩʦʨʪʠʤʝʥʪ ʜʝʪʩʢʦʛʦ ʥʠʟʢʦ-

ʙʝʣʢʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʯʠʪʳʚʘʝʪ 14 ʚʠʜʦʚ ʠ 

ʦʙʦʛʘʱʘʝʪʩʷ ʠʥʫʣʠʥʦʤ ʠ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝ-

ʨʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. [7]  
  

ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʷ 

çɺʦʣʝʢʘʤè 

ɺ ʦʙʰʠʨʥʦʤ ʙʣʦʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʚʳʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ-

ʣʫʯʝʥʠʷ ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʘʤʠʣʦʧʝʢʪʠʥʦ-

ʚʦʛʦ ʢʨʘʭʤʘʣʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥ 

ʧʨʦʪʠʚʦʰʦʢʦʚʳʡ ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʴ 

çɺʦʣʝʢʘʤè, ʥʝ ʫʩʪʫʧʘʶʱʠʡ ʣʫʯʰʠʤ ʤʠʨʦʚʳʤ 

ʘʥʘʣʦʛʘʤ (ʨʠʩʫʥʦʢ 6,7,8).  

ɺʘʞʥʦʡ ʟʘʩʣʫʛʦʡ ɸ.ʀ. ɾʫʰʤʘʥʘ ʷʚʣʷ-

ʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʷ çɺʦʣʝʢʘʤè, ʚʢʣʶʯʘʶ-

ʱʝʡ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʧʦ ʩʝʣʝʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʈʠʩʫʥʦʢ 4 ï ʕʢʩʪʨʫʜʝʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʘ, ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ:  

n, c ï ʚʨʝʤʷ ʨʝʘʢʮʠʠ, ʊ- ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʟʦʥʘʤ ʨʝʘʢʮʠʠ; ʈ- ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʧʨʦʜʫʢʪ 

ʈʠʩʫʥʦʢ 5 - ɻʨʫʧʧʘ çɼʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷè ʉ.ʊ. ɹʳʢʦʚʘ, ʊ.ʅ. ɹʫʨʘʚʣʝʚʘ, ʊ.ɻ. ʂʘʣʠʥʠʥʘ ï   

ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʠʟʢʦʙʝʣʢʦʚʳʭ ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʨʘʭʤʘʣʘ  
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ʚʦʩʢʦʚʠʜʥʦʡ ʢʫʢʫʨʫʟʳ, ɺʅʀʀ ʢʨʘʭʤʘʣʦʧʨʦ-

ʜʫʢʪʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʢʫʢʫʨʫʟʳ ʠ ʧʦʣʫʯʝʥʠʷ 

ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʘʤʠʣʦʧʝʢʪʠʥʦʚʦʛʦ ʢʨʘʭ-

ʤʘʣʘ, ɼʦʣʛʦʧʨʫʜʥʝʥʩʢʦʛʦ ʦʧʳʪʥʦʛʦ ʟʘʚʦʜʘ 

ɻʅʎ ʅʀʆʇʀʂ ʧʦ ʦʢʩʠʵʪʠʣʠʨʦʚʘʥʠʶ ʠ ʬʨʘʢ-

ʮʠʦʥʠʨʦʚʘʥʠʶ ʢʨʘʭʤʘʣʘ, ɺʅʀʀ ʢʨʦʚʝʟʘʤʝ-

ʥʠʪʝʣʝʡ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʩʝʨʪʠ-

ʬʠʢʘʮʠʠ ʧʣʘʟʤʦʟʘʤʝʱʘʶʱʝʛʦ ʩʨʝʜʩʪʚʘ "ɺʦ-

ʣʝʢʘʤʘ". 

 
ʈʠʩʫʥʦʢ 6 - ʈʘʟʨʘʙʦʪʯʠʢʠ ʪʝʭʥʦʣʦʛʠʠ ʛʠʜʨʦʣʠʟʦʚʘʥ-

ʥʦʛʦ ʘʤʠʣʦʧʝʢʪʠʥʦʚʦʛʦ ʢʨʘʭʤʘʣʘ ʜʣʷ ʢʨʦʚʝʟʘʤʝʥʠ-

ʪʝʣʷ çɺʦʣʝʢʘʤè. ʉʣʝʚʘ ʥʘʧʨʘʚʦ:  

ɽ.ʂ. ʂʦʧʪʝʣʦʚʘ, ʀ.ɻ. ɺʠʣʫʪʠʩ, ɸ.ʀ. ɾʫʰʤʘʥ,  

ʃ.ʌ. ɹʘʢʫʣʠʥʘ, ɺʝʢʩʣʝʨ ʈ.ʀ. 
  

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 7 - ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ 

ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʷ çɺʦʣʝʢʘʤè 

 
ʈʠʩʫʥʦʢ 8 ï ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ  

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʷ çɺʦʣʝʢʘʤè 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘ-

ʣʦʚ ʚ ʧʠʱʝʚʳʭ ʮʝʣʷʭ 

ɺ ʩʦʩʪʘʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʦʥʜʠ-

ʪʝʨʩʢʦʡ, ʧʠʱʝʢʦʥʮʝʥʪʨʘʪʥʦʡ, ʤʷʩʦʧʝʨʝʨʘʙʘ-

ʪʳʚʘʶʱʝʡ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʧʦ-

ʣʫʯʠʣʠ ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ, ʪʝʭʥʦʣʦʛʠʷ 

ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʨ-

ʥʦʚʦʛʦ ʩʳʨʴʷ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʦ 

70 %) ʘʤʠʣʦʟʳ. ʈʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʘʞʥʝʡʰʠʝ ʧʨʝʙʠʦʪʠʢʠ, 

ʪ.ʝ. ʚʝʱʝʩʪʚʘ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʤʠʢʨʦʬʣʦʨʫ ʢʠ-

ʰʝʯʥʠʢʘ. ʇʦʚʳʰʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʨʘʭ-

ʤʘʣʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʤʦʜʠʬʠʢʘʮʠʠ 

ʢʨʘʭʤʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ 

ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʘʣʴʮʦʚʳʭ 

ʩʫʰʠʣʢʘʭ ʠ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʡ ʵʢʩʪʨʫʟʠʝʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʨʘʭʤʘʣʦʚ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʷʭ 

ʉʫʭʦʡ ʩʧʦʩʦʙ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʘ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʛʠʙʢʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʪʠʦʥʠʨʦʚʘʥʠʷ ʩ ʜʦʩʪʠʞʝ-

ʥʠʝʤ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʪʝʧʝʥʝʡ ʟʘʤʝʱʝʥʠʷ ʛʠʜ-

ʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʢʨʘʭʤʘʣʝ. ʉʦʟʜʘʥʠʝ ʥʦ-

ʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʢʘʪʠʦʥ-

ʥʦʛʦ ʢʨʘʭʤʘʣʘ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ [8]. 

ʊʝʭʥʦʣʦʛʠʷ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʧʦʣʠʤʝʨ-

ʥʳʭ ʥʘ ʦʩʥʦʚʝ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʢʨʘʭʤʘʣʘ 

ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʢʨʘʭʤʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʢʩʪʨʫʟʠʦʥʥʦʛʦ ʤʝʪʦʜʘ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ ʚʚʝʜʝʥʠʝ ʚ ʧʦʣʠʤʝʨʥʫʶ ʢʦʤʧʦʟʠ-

ʮʠʶ ʢʨʘʭʤʘʣʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʠʥʛʨʝ-

ʜʠʝʥʪʘʤʠ-ʧʣʘʩʪʠʬʠʢʘʪʦʨʘʤʠ, ʩ ʧʨʠʜʘʥʠʝʤ 

ʢʦʤʧʦʟʠʮʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʜʝʩʪʨʫʢʮʠʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ: ʩʚʝʪʘ, ʪʝʧʣʘ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ 

ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʙʠʦʨʘʟʣʦʞʝʥʠʷ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʧʣʸʥʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʝʨʤʦʧʣʘ-

ʩʪʠʯʥʦʛʦ ʢʨʘʭʤʘʣʘ ʘʢʪʠʚʥʦ ʘʪʘʢʫʶʪʩʷ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʘʤʠ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʢʨʘʭ-

ʤʘʣʘ (ʊʇʂ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʣʝʥʦʯ-

ʥʳʭ ʠʟʜʝʣʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʪʦʣ-

ʱʠʥʦʡ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ ʜʦ 400 ʤʢʤ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʛʠʙʨʠʜʥʳʭ ʢʦʤ-

ʧʦʟʠʮʠʡ ʜʣʷ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʧʣʝʥʦʢ. ʀʩʩʣʝ-

ʜʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʙʠʦʨʘʟʣʘʛʘʝʤʦʩʪʠ ʚ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʙʠʦʛʫʤʫʩʝ, ʠʟʤʝʥʝʥʠʝ 
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ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦ-

ʟʠʮʠʡ ʠ ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʯʥʳʭ ʠʟʜʝʣʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʨʦʢ ʙʠʦʨʘʟʣʘ-

ʛʘʝʤʦʩʪʠ ʜʦ 2-3 ʣʝʪ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʳ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʧʦʣʠʵʪʠʣʝʥʦ-

ʚʦʡ ʧʣʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [9]. 

ʕʢʩʪʨʫʟʠʦʥʥʳʡ ʢʨʘʭʤʘʣ ʜʣʷ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ 

ʇʦ ʥʘʨʘʙʦʪʢʘʤ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝ-

ʥʠʷ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʨʝʘʛʝʥʪʘ ʜʣʷ ʙʫʨʝ-

ʥʠʷ ʥʘ ʦʩʥʦʚʝ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ (ʵʢʩ-

ʪʨʫʟʠʠ) ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ. ʉʨʘʚ-

ʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʠ 

ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʛʝʥʪʦʚ (ɸʤʠʣʦʨ-ʈ12, ʌʠʪʦ-

ʈʂ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʨʝʥʪ-

ʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʪʦʤʝʪʨʠʠ ʠ ʩʢʘʥʠʨʫʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦ-

ʚʠʪʴ, ʯʪʦ ʦʥʠ ʩʭʦʞʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʥʝ ʠʤʝʶʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʥʝ ʩʦ-

ʜʝʨʞʘʪ ʮʝʣʳʭ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ. ʇʦ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʨʘʭ-

ʤʘʣʦʩʦʜʝʨʞʘʱʠʡ ʨʝʘʛʝʥʪ ʜʣʷ ʙʫʨʝʥʠʷ ʥʝ 

ʫʩʪʫʧʘʝʪ ʧʨʠʤʝʥʷʝʤʳʤ ʘʥʘʣʦʛʘʤ. ʆʥ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʚʳʩʦʢʦʚʷʟʢʠʤ ʧʦʣʠ-

ʤʝʨʥʳʤ ʢʨʘʭʤʘʣʴʥʳʤ ʨʝʘʛʝʥʪʘʤ, ʵʬʬʝʢʪʠʚʝʥ 

ʚ ʩʦʩʪʘʚʝ ʙʝʟʛʣʠʥʠʩʪʳʭ ʩʠʩʪʝʤ, ʫʩʪʦʡʯʠʚ ʚ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʩ ʭʦʨʦʰʠʤʠ ʨʝʦʣʦ-

ʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʩʪʘʙʠʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʣʴʪʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʚʳ-

ʰʝʥʥʘʷ ʫʩʣʦʚʥʘʷ ʚʷʟʢʦʩʪʴ ʝʛʦ ʨʘʩʪʚʦʨʦʚ ʧʦʟ-

ʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʘ ʠ ʜʦʨʦʛʦ-

ʩʪʦʷʱʝʡ ʢʩʘʥʪʘʥʦʚʦʡ ʢʘʤʝʜʠ [10]. 
 

ɺʳʚʦʜ.r ʅʘʩʣʝʜʠʝ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦ-

ʚʠʯʘ ɾʫʰʤʘʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʠʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʚʠʜʦʚ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʨʘʟʚʠʪʠʝ 

ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ. 

 

ʇʨʠʤʝʥʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭ-

ʤʘʣʦʚ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʰʠʨʷʪʴʩʷ, ʦʥʠ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ 

ʫʧʘʢʦʚʦʢ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʛʦ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯ-

ʥʳʤʠ ʧʣʘʩʪʠʢʦʚʳʤʠ ʠʟʜʝʣʠʷʤʠ. ɺ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʙʫʤʘʛʠ ʠ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʪʠʦʥʥʳʝ ʢʨʘʭʤʘʣʳ. ʊʝʤʘ 

ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 
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ʚʳʜʝʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ, ʠʥʜʠʢʘʪʦʨʥʳʭ ʪʦʯʝʢ ʢʘʯʝʩʪʚʘ, ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ, 

ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʘʨʘʥʪʠʨʫʶʪ ʧʦʜʜʝʨʞʘʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʝʣʦʛʦ ʩʘʭʘʨʘ.  

ɺ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʜʝʣʝʥʦ 3 ʪʦʯʢʠ ʢʘʯʝʩʪʚʘ, 2 ʢʨʠʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ,  

6 ʠʥʜʠʢʘʪʦʨʥʳʭ ʪʦʯʝʢ ʢʘʯʝʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʣʦʞʝʥ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ï ʩʢʚʦʟʥʘʷ ʢʦʥʪʨʦʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

çʉʘʭʘʨè (ʉʂɸʉ çʉʘʭʘʨè). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʣʳʡ ʩʚʝʢʣʦʚʠʯʥʳʡ ʩʘʭʘʨ, ʢʘʯʝʩʪʚʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʪʦʢ, ʤʦʥʠʪʦʨʠʥʛ, ʠʥʜʠʢʘʪʦʨʥʘʷ ʪʦʯʢʘ ʢʘʯʝʩʪʚʘ. 
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Abstract. In modern conditions, at food enterprises, simultaneous provision of safety and qual-

ity in the form of integrated control of process flow is becoming increasingly important. The aspects 

of forming the structure of monitoring the process flow of white beet sugar production are considered. 

The necessity of identifying control points, quality indicator points, and critical control points, which 

together guarantee the maintenance of quality and safety of white sugar, is shown. In the monitoring 

system 3 quality points, 2 critical control points, 6 quality indicator points were identified. A special-

ized software package, the end-to-end control and analytical system çSugarè (ECAS çSugarè), is 

proposed as a monitoring system tool. 
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ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʚ ʵʥʝʨʛʠʠ (ʫʛʣʝʚʦʜʘʭ), ʩ ʜʨʫ-

ʛʦʡ ʩʪʦʨʦʥʳ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʩʳʨʴʝʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʢʦʥʜʠʪʝʨʩʢʦʡ, ʭʣʝʙʦʙʫʣʦʯ-

ʥʦʡ, ʢʦʥʩʝʨʚʥʦʡ, ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʠ ʜʨʫʛʠʭ 

ʦʪʨʘʩʣʝʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1]. ʇʨʠ-

ʯʝʤ, ʩʪʨʫʢʪʫʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʩʘʭʘʨʘ ʫ ʥʘʩ ʚ 

ʩʪʨʘʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʨʫʢʪʫʨʳ ʧʦʪʨʝʙʣʝʥʠʷ 

ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ: ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ 

ʝʛʦ ʧʦʪʨʝʙʣʷʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʷʚʣʷʝʪʩʷ ʩʳʨʴʝʚʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ, ʚʳʧʦʣʥʷʷ 

ʬʫʥʢʮʠʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʷ, ʥʘʧʦʣʥʠ-

ʪʝʣʷ, ʢʦʥʩʝʨʚʘʥʪʘ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʠʡ ʠʥʪʝʨʝʩ ʢ ʩʘʭʘʨʫ ʚʳʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʪʨʝʙʦʚʘʥʠʷʭ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʪʨʝʙʦʚʘʥʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ [2]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʙʦʨʴʙʝ ʟʘ ʢʦʥʢʫʨʝʥʪʥʦʝ 

ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦʤ ʚʳʩʪʫʧʘʝʪ ʝʛʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʢʘʯʝ-

ʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʛʦʩʫ-

ʜʘʨʩʪʚʦ ʩʪʘʣʦ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ 

ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʢʘʢ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʢʨʝʧʣʝʥʠʷ 

ʟʜʦʨʦʚʴʷ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʩʦʜʝʡ-

ʩʪʚʠʶ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʨʦʩʪʘ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʠʱʝ-

ʚʳʝ ʧʨʦʜʫʢʪʳ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʙʣʶʜʝʥʠʷ 

ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤʳ ʍɸʉʉʇ, ʙʦʣʴʰʫʶ ʟʥʘ-

ʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ [3, 4].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʦʧʨʝʜʝ-

ʣʝʥʘ ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʘʪʴ ʩʠ-

ʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʦʛʦ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʩʘʭʘʨʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦ-

ʨʷʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ, ʥʦ ʠ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʢʘ-

ʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲ-

ʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʪʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ ʩ ʧʦʟʠʮʠʠ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʪʦʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʦʛʦ ʩʘʭʘʨʘ ʧʨʝʜʣʦ-

ʞʝʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʤ ʧʦʪʦʢʦʤ ʯʝʨʝʟ ʫʧʨʘʚʣʝʥʠʝ ʣʦʢʘʣʴʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʟʘʜʘʯʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʩʪʘ-

ʜʠʡʥʦʩʪʴʶ, ʤʦʱʥʳʤʠ ʩʳʨʴʝʚʳʤʠ, ʚʦʜʥʳʤʠ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʠʣʠ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯ-

ʥʠʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʘʭʘʨʘ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʚʨʝʜʥʳʭ ʠ ʥʘʪʠʚ-

ʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʳʨʴʝ ʠ ʚʩʧʦʤʦ-

ʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʥʦ ʠ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʠ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ ʧʦʣʫ-

ʬʘʙʨʠʢʘʪʘʭ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʷʭ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʦʪʦʢʘ [5]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʡ ʟʘʜʘʯʠ ʩʦʧʨʷʞʝʥʦ ʢʘʢ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦ-

ʮʝʩʩʘ, ʪʘʢ ʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʘʣʘʥʩʘ ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚ ʚʠʜʝ ʩʘʭʘʨʦʩʦʜʝʨʞʘʱʠʭ 

ʨʘʩʪʚʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʳʜʝʣʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘ-

ʮʠʡ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʥʞʠʨʦʚʘʣʠ 

ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝ-

ʨʘʪʫʨʘ, ʚʝʣʠʯʠʥʘ ʨʅ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʜʨ.; ʧʘ-

ʨʘʤʝʪʨʳ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ, 

ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʯʠ-

ʩʪʦʪʘ; ʘ ʪʘʢʞʝ ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʪʝʧʝʥʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʯʝʨʝʟ ʜʠʥʘʤʠʢʫ 
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ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʪʦʢʘ, ʥʘʧʨʠʤʝʨ, ʥʘʨʘʩʪʘʥʠʷ ʮʚʝʪʥʦʩʪʠ, ʨʝ-

ʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʱʝʣʦʯʥʦʩʪʴ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʘʭʘʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘ-

ʟʦʥʝ. ɸʚʪʦʨʘʤʠ [6] ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫʧʨʘʚʣʝ-

ʥʠʝ ʣʦʛʠʯʥʝʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ʫʯʘʩʪʢʘʤ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ 

ʫʨʦʚʥʷ ʚʣʠʷʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʳʜʝʣʝʥ-

ʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʚʳʧʦʣʥʝ-

ʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, a ʪʘʢʞʝ ʥʘ ʢʘʯʝ-

ʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ [7].  
  

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʦʛʦ  

ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʩʘʭʘʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ 
 

ɺ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ (ʨʠʩ. 

1) ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʦʪʦʢʘ: ʧʦʜʛʦʪʦʚʢʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 

ʧʦʣʫʯʝʥʠʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ, ʦʯʠʩʪʢʘ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ, ʩʛʫʱʝʥʠʝ ʦʯʠʱʝʥʥʦʛʦ 

ʩʦʢʘ, ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʩʘʭʘʨʦʟʳ, ʩʫʰʢʘ ʩʘʭʘʨʘ 

ʠ ʩʫʰʢʘ ʞʦʤʘ. 

ɺ ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ ʚ ʩʭʝʤʝ ʵʪʘʧʦʚ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʚʳʜʝʣʝʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ 

(ʊɺʉ), ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦ 

ʚʩʝʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ.  

ʄʘʩʩʠʚ ʦʙʲʝʢʪʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥ-

ʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʥʘ ʚʳʜʝʣʝʥ-

ʥʳʭ ʵʪʘʧʘʭ ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʦʙʨʘʥ 

ʠʩʭʦʜʷ ʠʟ ʙʘʟʦʚʦʡ ʩʭʝʤʳ ʢʦʥʪʨʦʣʷ ï ʦʙʷʟʘ-

ʪʝʣʴʥʳʝ ʮʝʣʝʚʳʝ ʧʘʨʘʤʝʪʨʳ, a ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʭʦʜ ʥʘ ʨʘʩ-

ʰʠʨʝʥʥʫʶ ʩʭʝʤʫ ʢʦʥʪʨʦʣʷ ʩ ʫʯʝʪʦʤ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʳʭ ʮʝʣʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ [8]. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʙʱʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʘ-

ʥʝʝ ʜʘʥʥʳʭ [9] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʘʧ ʚʭʦʜ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʷʚʣʷʝʪʩʷ ʩʪʘʨʪʦʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʦʡ (ʂʊ 

1), ʚʚʝʜʝʥʠʝ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥʦ ʚʝʨʦʷʪʥʦ-

ʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʜʘʥʥʦʤ ʚʠʜʝ ʩʳʨʴʷ ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʘ ʥʝʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ, a ʪʘʢʞʝ ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʧʦ ʥʦʨʤʠʨʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ 

ʩʚʝʢʣʳ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʝʝ ʢʘʢ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠ ʘʜʝʢʚʘʪʥʫʶ. 

ʕʪʘʧ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʬʠʟʠʢʦ-ʭʠʤʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʴʷ ʙʳʣ ʦʪʥʝʩʝʥ ʢ 

ʛʨʫʧʧʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʢʘʢ ʥʘ 
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ʥʦʨʤʠʨʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʙʝʣʦʛʦ ʩʘʭʘʨʘ, ʪʘʢ ʠ ʥʘ 

ʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʜʣʷ 

ʣʠʢʝʨʦ-ʚʦʜʦʯʥʦʡ, ʙʝʟʘʣʢʦʛʦʣʴʥʦʡ ʠ ʢʦʥʜʠ-

ʪʝʨʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʦʪʦʨʳʭ 

ʧʨʝʜʲʷʚʣʷʶʪ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʮʚʝʪʥʦ-

ʩʪʠ, ʤʫʪʥʦʩʪʠ ʠ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʶ ʩʘʭʘʨʥʳʭ 

ʨʘʩʪʚʦʨʦʚ, ʚʳʜʝʣʠʚ ʝʛʦ ʢʘʢ ʠʥʜʠʢʘʪʦʨʥʫʶ 

ʪʦʯʢʫ ʢʘʯʝʩʪʚʘ (ʀʊʂ 1). ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʝ-

ʚʳʰʝʥʠʝ ʟʘʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʦʛʦ ʩʘʭʘʨʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ ʧʨʝʚʳʰʝʥʠʝʤ 

ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʥʘʪʠʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʩʳʨʴʝ ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʟʦʣʳ, ʩʘʧʦ-

ʥʠʥʦʚ. 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʦʚ ʭʨʘʥʝʥʠʷ ʩʳ-

ʨʴʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʝʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʶ ʪʝʨʤʦ-

ʩʪʦʡʢʠʭ ʠ ʩʣʠʟʝʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʚ ʪ.ʯ. 

ʙʘʢʪʝʨʠʡ ʨʦʜʘ Leuconostoc, ʢʦʪʦʨʳʝ ʧʨʝʚʨʘ-

ʱʘʶʪ ʩʘʭʘʨʦʟʫ ʚ ʜʝʢʩʪʨʘʥ. ʅʘ ʵʪʘʧʝ ʵʢʩʪʨʘʛʠ-

ʨʦʚʘʥʠʷ ʜʝʢʩʪʨʘʥ ʧʝʨʝʭʦʜʠʪ ʚ ʜʠʬʬʫʟʠʦʥʥʳʡ 

ʩʦʢ, ʤʠʛʨʠʨʫʷ ʜʦ ʩʘʭʘʨʘ. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥ-

ʥʘʷ ʫʛʨʦʟʘ ʚ ʬʦʨʤʝ ʩʦʜʝʨʞʘʥʠʷ ʜʝʢʩʪʨʘʥʘ ʚ 

ʙʝʣʦʤ ʩʘʭʘʨʝ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʥʝʛʦ ʧʨʦʜʫʢʪʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʘʣʢʦʛʦʣʴʥʳʭ ʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ 

ʥʘʧʠʪʢʦʚ [10]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʥʘ ʵʪʘʧʝ ʧʦʣʫ-

ʯʝʥʠʷ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ ʚʳʜʝʣʝʥʘ ʚʪʦʨʘʷ 

ʠʥʜʠʢʘʪʦʨʥʘʷ ʪʦʯʢʘ ʢʘʯʝʩʪʚʘ (ʀʊʂ 2). 

ʅʘ ʵʪʘʧʝ ʦʯʠʩʪʢʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ 

ʚʳʜʝʣʝʥʘ ʀʊʂ 3 ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʠʥʬʠ-

ʮʠʨʦʚʘʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʧʨʝʜʜʝʬʝ-

ʢʦʚʘʥʥʦʛʦ ʩʦʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʧʘ-

ʜʘʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʘ-

ʭʘʨ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʤʫʪʥʦʩʪʠ ʝʛʦ ʨʘʩʪʚʦʨʦʚ ʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʥʘʧʠʪʢʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʫʪʥʦʩʪʴ ʬʠʣʴ-

ʪʨʦʚʘʥʥʳʭ ʩʦʢʦʚ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʩʘʪʫʨʘʮʠʠ, 

ʩʫʣʴʬʠʪʠʨʦʚʘʥʥʦʛʦ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʣʠ-

ʯʠʶ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ, ʩʦʣʝʡ ʢʘʣʴʮʠʷ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʭʘʨ 

ʠ ʤʝʣʘʩʩʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʨʠʩʢ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢ-

ʮʠʠ, ʢʦʪʦʨʘʷ ʦʢʘʞʝʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʩʘʭʘʨʘ ï 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʥʘʧʠʪʢʦʚ, ʢʦʥʩʝʨʚʦʚ, ʢʦʥ-

ʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʪ.ʜ. 

ʀʟʤʝʥʝʥʠʝ ʱʝʣʦʯʥʦʩʪʠ ʠ ʥʘʨʘʩʪʘʥʠʝ 

ʮʚʝʪʥʦʩʪʠ ʩʦʢʘ ʧʨʠ ʚʳʧʘʨʠʚʘʥʠʠ, ʧʨʝʚʳʰʝ-

ʥʠʝ ʧʨʝʜʝʣʦʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳ-

ʧʫʩʢʫ ʩʘʭʘʨʘ ʚʳʩʦʢʦʡ ʮʚʝʪʥʦʩʪʠ ï ʫʨʦʚʥʷ ʢʘ-

ʪʝʛʦʨʠʠ ʊʉ3. ʊʘʢʦʡ ʩʘʭʘʨ ʥʝ ʙʫʜʝʪ ʚʦʩʪʨʝʙʦ-

ʚʘʥ ʚʩʝʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʧʨʦʠʟʚʦʜʷʱʠʤʠ 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʥʘ ʵʪʘʧʝ ʩʛʫʱʝ-

ʥʠʷ ʦʯʠʱʝʥʥʦʛʦ ʩʦʢʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʘ ʠʥʜʠʢʘ-

ʪʦʨʥʘʷ ʪʦʯʢʘ ʢʘʯʝʩʪʚʘ (ʀʊʂ 4). 

ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʘʭʘʨʘ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʠʤ ʩʦʩʪʘʚʦʤ. ɿʘʨʦʜʳʰʠ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠ ʫʚʘ-

ʨʠʚʘʥʠʠ ʫʪʬʝʣʷ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʧʝʨʝ-

ʩʳʱʝʥʥʦʤ ʨʘʩʪʚʦʨʝ, ʥʦ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʠʭ 

ʧʦʷʚʣʝʥʠʝ ʜʦʚʦʣʴʥʦ ʟʘʪʨʫʜʥʝʥʦ, ʘ ʠʥʦʛʜʘ, ʧʨʠ 

ʥʘʣʠʯʠʠ ʥʝʢʦʪʦʨʳʭ ʥʝʩʘʭʘʨʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʠʤʦʩʪʴ 

ʢʘʢ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʳʨʴʷ, ʪʘʢ ʠ ʵʪʘʧʘ 

ʦʯʠʩʪʢʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʪʬʝʣʷ ʥʘ 

ʵʪʘʧʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʘʭʘʨʦʟʳ ʦʢʘʟʳʚʘʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʘʭʘʨʘ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʜʝʣʠʪʴ ʀʊʂ 5. 

ʕʪʘʧ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʘʭʘʨʦʟʳ ʷʚʣʷʝʪʩʷ 

ʬʠʥʠʰʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʤʝʣʘʩʩʳ. ʂ ʥʝʡ 

ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦ-

ʤʠʤʦ ʥʦʨʤʠʨʫʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ɻʆʉʊ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʩʦʣʝʡ ʢʘʣʴʮʠʷ, ʩʫʤʤʳ ʩʙʨʘʞʠʚʘʝʤʳʭ ʩʘ-

ʭʘʨʦʚ ʠ ʜʨ. ʇʦʵʪʦʤʫ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʜʝ-

ʣʝʥʘ ʧʝʨʚʘʷ ʪʦʯʢʘ ʢʘʯʝʩʪʚʘ (ʊʂ 1) ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʧʨʦʜʫʢʮʠʠ ï ʩʚʝʢʣʦʚʠʯʥʦʡ ʤʝʣʘʩʩʳ. 

ʅʘ ʵʪʘʧʝ ʩʫʰʢʠ ʙʝʣʦʛʦ ʩʘʭʘʨʘ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʬʝʨʨʦʧʨʠʤʝʩʝʡ ʠ ʠʭ ʨʘʟʤʝʨ, ʧʦʵʪʦʤʫ, ʥʘ ʜʘʥ-

ʥʦʤ ʵʪʘʧʝ ʚʳʜʝʣʝʥʘ ʢʨʠʪʠʯʝʩʢʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

ʪʦʯʢʘ (ʂʂʊ 1). ʇʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʩʘʭʘʨ 

ʠʜʝʪ ʥʘ ʫʧʘʢʦʚʳʚʘʥʠʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʬʠ-

ʥʠʰʥʳʡ ʵʪʘʧ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʙʝʣʦʛʦ ʩʘʭʘʨʘ. ʉʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʜʝʣʝʥʘ ʚʪʦʨʘʷ 

ʪʦʯʢʘ ʢʘʯʝʩʪʚʘ (ʊʂ 2). 
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ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ï ʩʚʝʢʣʦʚʠʯ-

ʥʦʛʦ ʞʦʤʘ. ʅʘ ʵʪʘʧʝ ʩʫʰʢʠ ʞʦʤʘ ʚʳʜʝʣʝʥʘ 

ʂʂʊ 2 ʚʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʪʨʦʣʷ ʚ ʞʦʤʝ 

ʩʦʜʝʨʞʘʥʠʷ ʬʝʨʨʦʧʨʠʤʝʩʝʡ ʠ ʠʭ ʨʘʟʤʝʨʘ ʠ 

ʊʂ 3 ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʝʛʦ ʢʘʯʝʩʪʚʘ. 

ɺ ʩʘʭʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʪʦ-

ʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʧʦ-

ʪʨʝʙʠʪʝʣʷʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʫʟ-

ʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʣʠ, ʘ ʥʝ ʚʩʝʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ. ʄʝʞʜʫ ʪʝʤ, ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʚʩʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʚʘʨʠʘʙʝʣʴ-

ʥʦʩʪʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʪʦʢʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʘʭʘʨʘ, ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʢʣʶʯʝʥʠʷ 

ʚʨʝʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʢʨʠʩʪʘʣʣʳ ʩʘʭʘʨʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ [11]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʥ-

ʥʘʷ ʧʨʦʮʝʜʫʨʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʂʊ 2; ʚ ʢʘʯʝ-

ʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʷʪʦ ʩʦ-

ʙʣʶʜʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʦʟ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʨʘʟʨʝʰʝʥʥʳʭ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʧʨʝʧʘʨʘʪʦʚ. ʋʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʦʩʪʘʪʦʯ-

ʥʳʭ ʢʦʣʠʯʝʩʪʚ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʩʘʭʘʨʝ ʥʘ ʧʨʦʪʝʢʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ, ʜʘʥʥʘʷ ʧʨʦʮʝ-

ʜʫʨʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʀʊʂ 6.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʙʝʣʦʛʦ ʩʘʭʘʨʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚ-

ʣʷʶʪʩʷ: ʥʘ ʵʪʘʧʝ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʳʨʴʷ ï 

ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

(ʂʊ 1); ʥʘ ʵʪʘʧʘʭ ʩʫʰʢʠ ʩʘʭʘʨʘ ʠ ʞʦʤʘ ï ʤʝ-

ʭʘʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʂʂʊ 1 ʠ ʂʂʊ 2); ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴ-

ʥʳʭ ʩʨʝʜʩʪʚ ï ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʂʊ 2), ʥʦ 

ʦʥʠ ʫʩʧʝʰʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷʭ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʍɸʉʉʇ, ʚʥʝʜʨʝʥ-

ʥʦʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ ʚ ʨʘʤʢʘʭ ʩʦʙʣʶʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝ-

ʙʦʚʘʥʠʡ ʊʈ ʊʉ 021/2011. ʏʝʛʦ ʥʝ ʩʢʘʞʝʰʴ ʦ 

ʚʳʜʝʣʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʥʳʭ ʪʦʯʢʘʭ ʢʦʥʪʨʦʣʷ 

ʠ ʪʦʯʢʘʭ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʢʘʯʝʩʪʚʦ ʩʘʭʘʨʘ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʪʨʝʙʫʶʪ ʪʘʢʞʝ ʫʯʝʪʘ ʚ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ 

(ʀʊʂ 1, ʀʊʂ 2, ʀʊʂ 3, ʀʊʂ 4, ʀʊʂ 5, ʀʊʂ 6).  

ʀʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ï ʩʢʚʦʟʥʘʷ ʢʦʥ-

ʪʨʦʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ çʉʘʭʘʨè 

(ʉʂɸʉ çʉʘʭʘʨè), ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ ʩ ʟʘʜʘʥʥʳʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ, ʧʝʨʝʥʘʣʘʜʢʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʣʠʥʠʠ ʥʘ ʚʳʧʫʩʢ ʩʘʭʘʨʘ ʠʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɻʣʘʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʉʂɸʉ çʉʘ-

ʭʘʨè ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʡ ʢʦʤʧʣʝʢʩ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʪʨʠ 

ʤʦʜʫʣʷ, ʦʪʨʘʞʘʶʱʠʝ ʩʧʝʮʠʬʠʢʫ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʚ ʚʠʜʝ ʙʣʦʢʦʚ ʩʳʨʴʷ, ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʥʠʭ ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷ-

ʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʳʨʘʙʦʪʢʘ 

ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʬʘʢʪʦ-

ʨʦʤ, ʧʨʠʚʝʜʰʠʤ ʢ ʚʳʭʦʜʫ ʧʨʦʮʝʩʩʘ ʠʟ ʩʪʘʮʠ-

ʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ. 

ʄʦʜʫʣʴ çʉʳʨʴʝè ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʠʥ-

ʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦ ʢʦʣʠ-

ʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʧʝʨʝʨʘʙʦʪʢʫ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʧʦʩʣʝʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʠʥ-

ʬʦʨʤʘʮʠʠ ʩʦʛʣʘʩʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʦʜʝʣʷʤ 

ʠ ʘʣʛʦʨʠʪʤʘʤ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝ-

ʩʢʦʡ ʮʝʣʠ ʜʚʠʞʝʥʠʷ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʧʝʨʝʨʘ-

ʙʦʪʢʘ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʠʣʠ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝ-

ʥʠʝ) ʩʳʨʴʷ. ʄʦʜʫʣʴ çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳè ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫ-

ʯʝʥʥʦʡ ʧʫʪʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ, ʦ ʩʦʩʪʦ-

ʷʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʦʟ-

ʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʘʥʠʠ 3 ʘʣʛʦʨʠʪʤʦʚ ʠ 3 ʤʦʜʝʣʝʡ 

ʚʳʙʠʨʘʪʴ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʚ ʪʝʢʫʱʝʡ ʩʠʪʫʘ-

ʮʠʠ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʕʪʦʪ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʚʳʨʘ-

ʙʘʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʢʘʨʪ ʐʫ-

ʭʘʨʪʘ ʠ ʙʘʟʳ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʚʦʟ-

ʜʝʡʩʪʚʠʶ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʜʣʷ ʝʛʦ 

ʩʪʘʙʠʣʠʟʘʮʠʠ. 
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ʄʦʜʫʣʴ çɻʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷè ʠʩʭʦʜʷ ʠʟ 

ʜʘʥʥʳʭ ʠʟ ʤʦʜʫʣʝʡ çʉʳʨʴʝè ʠ çʊʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʦʮʝʩʩʳè ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʳʧʫʩʢʘʝ-

ʤʦʛʦ ʩʘʭʘʨʘ ʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʪʢʣʦʥʝʥʠʡ 

ʦʪ ʥʦʨʤʘʪʠʚʘ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʚʦʟʤʦʞ-

ʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʳʡ ʨʝʞʠʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʭʦʜ ʙʝʟʦʧʘʩʥʦʡ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [12].  

ɺ ʢʘʞʜʦʤ ʤʦʜʫʣʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʭʘ-

ʥʠʟʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳ-

ʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʨʝ-

ʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: ʩʙʦʨ, ʘʨʭʠʚʠʨʦʚʘ-

ʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʝ ʨʘʩ-

ʯʝʪʦʚ, ʦʬʦʨʤʣʝʥʠʝ ʨʘʩʯʝʪʦʚ, ʚʝʜʝʥʠʝ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʢʘʨʪ ʐʫʭʘʨʪʘ.

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉʂɸʉ çʉʘʭʘʨè 

 

ɼʨʫʛʠʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʉʂɸʉ çʉʘʭʘʨè ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩ ʟʥʘʥʠʡ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʨʝ-

ʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʪʨʘʩʣʠ, ʠ ʙʣʦʢ ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶ-

ʱʠʡ ʧʝʨʝʜʘʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʳ-

ʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʠ ʩʦʩʪʘʚʣʝʥʥʳʝ ʦʪʯʝʪʳ 

ʚʥʝʰʥʠʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ. 
 

ɺʳʚʦʜ. ɺ ʨʘʤʢʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʣʦʛʦ 

ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʩʘʭʘʨʘ ʚ ʮʝʣʷʭ ʩʙʣʠʞʝʥʠʷ ʠʥ-

ʪʝʨʝʩʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʩʘʭʘʨʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʉʂɸʉ çʉʘʭʘʨè) 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʚ ʪ.ʯ. ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ.  
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16 

çʂʈɸʍʄɸʃ ʀ ɽɻʆ ʇʈʆʀɿɺʆɼʅʓɽè ˉ 2 (8) / 2025 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʧʠ-

ʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ / ʄ. ʀ. ɽʛʦʨʦʚʘ, ʃ. ʅ. ʇʫʟʘʥʦʚʘ, ʀ. ʉ. ʄʠʭʘʣʝʚʘ [ʠ ʜʨ.] // ʇʠʱʝʚʳʝ ʩʠʩʪʝʤʳ. 

ï 2023. ï ˉ 3. ï ʉ. 298-307. doi: 10.21323/2618-9771-2023-6-3-298-307. 

3. ɸʛʝʝʚʘ ʅ. ɺ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ / ʅ. ɺ. ɸʛʝʝʚʘ, ʂʦ-

ʯʝʪʦʚ ɺ. ʂ. // ʀʟʚʝʩʪʠʷ ʚʫʟʦʚ. ʇʠʱʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ. ï 2018. ï ˉ 4. ï ʉ. 76-79. 

4. ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʠʱʝʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ / ɽ. ʉ. ɺʘʡʩʢʨʦ-

ʙʦʚʘ, ʅ. ʀ. ɹʘʨʳʰʥʠʢʦʚʘ, ʀ. ʖ. ʈʝʟʥʠʯʝʥʢʦ [ʠ ʜʨ.] // ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ï 

2018. ï ʊ. 48. ï ˉ 1. ï ʉ. 132-142.  

5. ɽʛʦʨʦʚʘ, ʄ. ʀ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ: 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ / ʄ. ʀ. ɽʛʦʨʦʚʘ // ʅʘʫʢʘ, ʧʠʪʘʥʠʝ ʠ ʟʜʦʨʦʚʴʝ: ʩʙ. ʥʘʫʯ. ʪʨ. / ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʠʶ. ï ʄʠʥʩʢ: ɹʝʣʘʨʫʩʢʘʷ ʥʘʫʢʘ, ï 2022. ï ʉ. 9-17. 

6. ʕʢʩʧʝʨʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ / ʉ. ʇ. ɻʦʣʴʜʝʥʙʝʨʛ, ɺ. ʀ. ʊʫʞʠʣʢʠʥ, ʄ. ɹ. ʄʦʡʩʝʷʢ [ʠ 

ʜʨ.] ï ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʢʦʤʧʣʝʢʩ ʄɻʋʇʇ, 2011. ï 332 ʩ. 

7. ʇʦʠʩʢ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʘʭʘʨʘ ʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ / ʄ. ʀ. ɽʛʦʨʦʚʘ, ɺ. ɺ. ʈʘʡʥʠʢ, ʀ. ʉ. ʄʠʭʘʣʝʚʘ [ʠ ʜʨ.] // 

ɺʝʩʪʥʠʢ ɺɻʋʀʊ. ï 2018. ï ʊ. 80. ï ˉ 3. ï ʉ. 196-205. doi: 10.20914/2310-1202-2018-3- 196-204. 

8. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ ʠʟ ʩʘʭʘ-

ʨʦʥʦʩʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ) / ʄ. ʀ. ɽʛʦʨʦʚʘ, ʃ. ʀ. ɹʝʣʷʝʚʘ, ʃ. ʅ. ʇʫʟʘʥʦʚʘ [ʠ 

ʜʨ.] ï ʂʫʨʩʢ: ʌɻɹʅʋ çʂʫʨʩʢʠʡ ʌɸʅʎè, 2022. ï 186 ʩ. 

9. ɽʛʦʨʦʚʘ, ʄ. ʀ. ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʙʝʣʦʛʦ ʩʘʭʘʨʘ / ʄ. ʀ. ɽʛʦʨʦʚʘ, ʉ. ʀ. ʂʘʟʘʢʦʚʘ // ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ 

ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ: ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ., ʂʫʨʩʢ, 6-7 ʠʶʥʷ 2007 ʛ. 

/ ɻʅʋ ʈʅʀʀʉʇ. ï ʂʫʨʩʢ, 2007. ï ʉ. 64-71. 

10. ʆʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ: ʙʨʦ-

ʰʶʨʘ / ʃ. ʀ. ɹʝʣʷʝʚʘ, ʄ. ʀ. ɽʛʦʨʦʚʘ, ʃ. ʅ. ʇʫʟʘʥʦʚʘ [ʠ ʜʨ.] ï ʂʫʨʩʢ: ʂʫʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ 

ʥʘʫʯʥʳʡ ʮʝʥʪʨ, 2024. ï 70 ʩ.  

11. ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴ-

ʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʙʝʣʦʛʦ ʩʘʭʘʨʘ / ʃ. ʀ. ɹʝʣʷʝʚʘ, ʄ. ʂ. ʇʨʫʞʠʥ, ɸ. ɺ. ʆʩʪʘ-

ʧʝʥʢʦ [ʠ ʜʨ.] // ʍʨʘʥʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʩʝʣʴʭʦʟʩʳʨʴʷ. ï 2023. ï ˉ 3. ï ʉ. 86-101. doi: 

10.36107/spfp.2023.469. 

12. ɽʛʦʨʦʚʘ ʄ. ʀ. ʉʂɸʉ çʉʘʭʘʨè ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʦʙʝʩʧʝʯʝʥʠʷ ʛʠʙʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ / ʄ. ʀ. ɽʛʦʨʦʚʘ, ɺ. ɺ. ʈʘʡʥʠʢ, ʀ. ʉ. ʄʠʭʘʣʝʚʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ : ʤʘʪʝʨʠʘʣʳ XVII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʄʠʥʩʢ, 04ï05 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ / ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ 

ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʠʶ. ï ʄʠʥʩʢ: çʀʟʜʘʪʝʣʴʩʢʠʡ ɼʦʤ çɹʝʣʘʨʫʩʢʘʷ ʥʘʫʢʘè, 2018. ï ʉ. 193-195. 

 
 

ʋɼʂ 664.2 
 

ʈɸʉʐʀʈɽʅʀɽ ɸʉʉʆʈʊʀʄɽʅʊɸ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʂʈɸʍʄɸʃʆɺ 
 

ʂʨʘʫʩ ʉ.ɺ., ʂʦʨʥʠʝʥʢʦ ɸ.ɺ. 
 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ  

ʠʤ. ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ 
 

ɸʥʥʦʪʘʮʠʷ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʚʚʠʜʫ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʚʦʡʩʪʚ ʥʘʰʣʠ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʠʱʝʚʦʡ, ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ, ʥʝʬʪʷʥʦʡ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʧʦʣʠʤʝʨʥʳʭ 

ʠʟʜʝʣʠʡ. ʉʧʨʦʩ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ɺ 
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ʰʠʨʦʢʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ 

ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʤʠʨʘ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʚʠʜʦʚ ʟʝʨʥʦʚʦʛʦ ʠ ʢʣʫʙʥʝʚʦʛʦ ʢʨʘʭʤʘʣʘ [1].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʝʜʫʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭ-

ʤʘʣʦʚ ʚʦ ʤʠʨʝ ʷʚʣʷʶʪʩʷ: ADM (Archer Daniels Midland Company), Agrana Beteiligungs AG, Avebe 

U.A., Beneo-Remy N.V., Cargill, Incorporated, China Essence Group Ltd., Emsland-Stªrke GmbH, 

Global Bio-Chem Technology Group Company Limited, Grain Processing Corporation, Ingredion 

Incorporated, PT Budi Starch & Sweetener Tbk. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʦʩʩʠʠ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʥʘʫʯʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʢʨʘʭʤʘʣʦʧʘ-

ʪʦʯʥʦʡ ʦʪʨʘʩʣʠ, ʚʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʪʠʚ-

ʥʳʭ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʥʘʨʷʜʫ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠʭ ʘʩʩʦʨʪʠʤʝʥʪʘ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʪʝʤʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʝʛʦ ʨʘʩʰʠʨʝʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʨʘʭʤʘʣ, ʘʩʩʦʨʪʠʤʝʥʪ ʢʨʘʭʤʘʣʦʚ, ʧʥʝʚʤʦʩʝʧʘʨʘ-

ʮʠʷ/ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʫʢʠ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʘʭʤʘʣʦʚ, ʥʦʚʳʝ ʚʠʜʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳ-

ʨʴʷ, ʧʨʦʛʥʦʟʳ ʨʳʥʢʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ. 

 

EXPANSION OF THE RANGE OF MODIFIED STARCHES  
 

Kraus S.V., Kornienko A.V. 
 

K.G. Razumovsky Moscow State University of Technologies and Management 
 

Abstract. Due to the variety of properties, modified starches have found wide application in the 

food, pulp and paper, textile, oil, metallurgical industries, as well as in the production of packaging mate-

rials and biodegradable polymer products. The demand for modified starches in the domestic market is 

constantly growing. A wide range of modified starches from different countries of the world, produced 

from different types of grain and tuber starch, are presented on the consumer market [1]. 

Today, the leading companies producing modified starches in the world are: ADM (Archer Daniels 

Midland Company), Agrana Beteiligungs AG, Avebe U.A., Beneo-Remy N.V., Cargill, Incorporated, 

China Essence Group Ltd., Emsland-Stªrke GmbH, Global Bio-Chem Technology Group Company Lim-

ited, Grain Processing Corporation, Ingredion Incorporated, PT Budi Starch & Sweetener Tbk. In order 

to ensure food security and to increase Russia's import independence, one of the priority areas of scientific 

and production activity is the development of enterprises in the starch industry, the important tasks of 

which are to increase the production volumes of native and modified starches along with the expansion 

of their range. 

Based on the analysis of scientific publications, systematization and generalization of research re-

sults, current data on the range of modified starches and proposals for its expansion are presented. 

Keywords: modified starch, range of starches, pneumatic separation/classification of flour, ex-

pansion of starch production, new types of plant raw materials, forecasts for the modified starch mar-

ket. 
 

ɺʚʝʜʝʥʠʝ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʦʪʨʘʩ-
ʣʝʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʬʠʨʳ ʢʨʘʭ-

ʤʘʣʘ ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ ʥʘʙʫʭʘʥʠʷ, ʜʦʣʷ 

ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʠʤʧʦʨʪʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 70 %. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʦʙʲʝʤʳ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ 

ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ ʦʪʨʘʩʣʠ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 2,8 

ʨʘʟ. ʄʥʦʛʠʝ ʧʦʩʪʘʚʱʠʢʠ ʩʪʨʘʥ ɿʘʧʘʜʘ 
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ʩʤʝʥʠʣʠʩʴ ʥʘ ʧʦʩʪʘʚʱʠʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʠʟ ɸʟʠʠ (ʂʠʪʘʡ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʊʘʠʣʘʥʜ, 

ʀʥʜʦʥʝʟʠʷ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʘʥʢʮʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ ʟʘ-

ʧʘʜʥʳʭ ʩʪʨʘʥ ʩ 2022 ʛ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʦʪʨʘʩʣʴ 

ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ-

ʩʧʦʩʦʙʠʣʠʩʴ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʠ ʧʨʦ-

ʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, 

ʚʚʝʜʝʥʠʝ ʩʘʥʢʮʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʩʪʘʚʦʢ ʧʦ 

ʠʤʧʦʨʪʫ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ɽ1422, ɽ1442 ʠ ʜʨʫʛʠʭ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭ-

ʤʘʣʦʚ ʚ ʈʦʩʩʠʠ. 

ʂʨʘʭʤʘʣ ʠ ʝʛʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʦʜʠ-

ʬʠʢʘʮʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʠʱʝʚʳʭ 

ʮʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʫʛʣʝʚʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʛʝʣʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʟʘʛʫʩʪʠʪʝʣʝʡ, ʵʤʫʣʴʛʘʪʦ-

ʨʦʚ, ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʠ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʆʥʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʘ ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʮʝʣʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘʪʠʚʥʳʝ ʢʨʘʭʤʘʣʳ ʤʦʜʠʬʠ-

ʮʠʨʫʶʪ, ʧʨʠʜʘʚʘʷ ʠʤ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʠ ʜʝʣʘʷ 

ʠʭ ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ 

ʢʘʢ ʧʠʱʝʚʘʷ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ, ʢʦʩʤʝʪʠʯʝ-

ʩʢʘʷ ʠ ʜʨʫʛʠʝ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 

1. ʋʣʫʯʰʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡ-

ʩʪʚʘ: ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʤʦʛʫʪ 

ʦʙʣʘʜʘʪʴ ʫʣʫʯʰʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʩʪʘʙʠʣʴʥʦ-

ʩʪʴʶ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʘʭ. 

2. ʉʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ: ʦʥʠ ʯʘʩʪʦ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʚʣʘʞʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ. 

3. ʋʣʫʯʰʝʥʥʘʷ ʪʝʢʩʪʫʨʘ: ʄʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʤʦʛʫʪ ʫʣʫʯʰʘʪʴ ʪʝʢʩʪʫʨʫ ʠ 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʧʨʦʜʫʢʪʦʚ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

4. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʶ: ʥʝʢʦ-

ʪʦʨʳʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʦʙʣʘ-

ʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʟʦʚʳʚʘʪʴ ʛʝʣʠ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʩʝʨʪʦʚ, 

ʩʦʫʩʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ. 

5. ʉʥʠʞʝʥʠʝ ʢʘʣʦʨʠʡʥʦʩʪʠ: ʥʝʢʦʪʦʨʳʝ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʤʦʛʫʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʘʣʦʨʠʡʥʦʩʪʠ ʧʨʦʜʫʢ-

ʪʦʚ, ʟʘʤʝʥʷʷ ʞʠʨʳ ʠʣʠ ʩʘʭʘʨʘ. 

6. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʠʩʣʦʪʘʤ ʠ ʱʝʣʦʯʘʤ: 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʙʦ-

ʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʢʠʩʣʦʪ ʠ ʱʝ-

ʣʦʯʝʡ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

7. ʃʝʛʢʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ: ʦʥʠ ʯʘʩʪʦ 

ʣʝʛʯʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʠ ʩʤʝʰʠʚʘʶʪʩʷ ʩ ʜʨʫ-

ʛʠʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

8. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ: ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʚʢʣʶʯʘʷ ʩʦ-

ʫʩʳ, ʩʫʧʳ, ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

9. ʕʢʦʣʦʛʠʯʥʦʩʪʴ: ʥʝʢʦʪʦʨʳʝ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʢʨʘʭʤʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʤʠ ʠ ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʟʘʛʫʩʪʠʪʝʣʷʤʠ 

ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʜʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʩʚʦʡʩʪʚʘ ʢʨʘʭʤʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1:  
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ʊʘʙʣʠʮʘ 1 ï ʉʚʦʡʩʪʚʘ ʢʨʘʭʤʘʣʦʚ, ʚʘʞʥʳʝ ʜʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʕʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʝʣʘʶʪ ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʥʦʛʠʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʠʭ ʢʘʯʝʩʪʚʦ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ 

ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʘ:  

- ʭʠʤʠʯʝʩʢʦʝ (ʢʠʩʣʦʪʥʳʡ, ʦʢʠʩʣʠʪʝʣʴ-

ʥʳʡ ʛʠʜʨʦʣʠʟ, ʵʪʝʨʠʬʠʢʘʮʠʷ, ʩʰʠʚʘʥʠʝ); 

- ʙʠʦʭʠʤʠʯʝʩʢʦʝ (ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜ-

ʨʦʣʠʟ); 

- ʬʠʟʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ, ʫʣʴ-

ʪʨʘʟʚʫʢʦʚʳʝ ʠ ʚʦʣʥʦʚʳʝ); 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ (ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʠ ʩʧʝʮʠʬʠʯʥʳʭ ʩʚʦʡʩʪʚ ʢʨʘʭʤʘʣʘ). 

ʇʦʪʨʝʙʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʈʦʩʩʠʠ 

ʚ ʢʨʘʭʤʘʣʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʤʝʥʝʝ ʯʝʤ ʥʘʧʦ-

ʣʦʚʠʥʫ, ʜʝʬʠʮʠʪ ʚ ʢʨʘʭʤʘʣʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

300 ʪʳʩ. ʪʦʥʥ. ʀʤʧʦʨʪ ʢʨʘʭʤʘʣʘ ʩʦʩʪʘʚʣʷʝʪ: 

75 % ï ʥʘʪʠʚʥʦʛʦ, ʦʢʦʣʦ 80 % ï ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʦʛʦ. 

ɺʳʩʦʢʘʷ ʜʦʣʷ ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʨʳʥʢʝ ʈʦʩʩʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʣʘʙʦʡ ʨʘʟʚʠʪʦʩʪʴʶ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ [4]. 

ʇʦʵʪʦʤʫ ʪʝʤʘ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ ʢʨʘʭʤʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴ-

ʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠ ʥʘ ʙʣʠʞʘʡʰʠʝ 

ʛʦʜʳ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲ-

ʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʘʢʪʫʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʦʙ ʘʩʩʦʨʪʠʤʝʥʪʝ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ. ʇʦʠʩʢ ʠ ʦʪʙʦʨ 

ʩʪʘʪʝʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʦʙʟʦʨʘ ʧʦ ʪʝʤʘʪʠʢʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʠ ʠʭ ʢʦʤ-

ʙʠʥʘʮʠʷʤ ʚ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʟʘʭ 

eLIBRARY, Google Scholar, Scopus. ɺ ʢʘʯʝ-

ʩʪʚʝ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠʥʷʪ ʠʥʪʝʨʚʘʣ 

2010ï2024 ʛʛ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʠʨʦʚʦʡ ʨʳ-

ʥʦʢ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʙʳʣ ʦʮʝ-

ʥʝʥ ʚ 13,7 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2023 ʛʦʜʫ ʠ 

ʦʞʠʜʘʝʪʩʷ ʩʦʚʦʢʫʧʥʳʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ 

ʨʦʩʪʘ ʙʦʣʝʝ 5,2% ʚ ʧʝʨʠʦʜ ʩ 2024 ʧʦ 2032 ʛʦʜ. 

ʈʳʥʦʢ ʦʭʚʘʪʳʚʘʝʪ ʧʨʦʠʟʚʦʜʥʳʝ ʢʨʘʭʤʘʣʘ, ʢʦ-

ʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ ʬʠʟʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ 

ʠʣʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʤʦʜʠʬʠʢʘʮʠʷʤ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. 



 

20 

çʂʈɸʍʄɸʃ ʀ ɽɻʆ ʇʈʆʀɿɺʆɼʅʓɽè ˉ 2 (8) / 2025 

ʈʦʩʪ ʨʳʥʢʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘ-

ʣʦʚ ʩʪʠʤʫʣʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ. ʈʘʩ-

ʰʠʨʷʶʱʘʷʩʷ ʠʥʜʫʩʪʨʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ 

ʥʘʧʠʪʢʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʨʦʩʦʤ ʥʘ 

ʦʙʨʘʙʦʪʘʥʥʳʝ ʠ ʫʜʦʙʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʨʦʩʪʘ. 

ʆʙʲʸʤ ʨʳʥʢʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭ-

ʤʘʣʦʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ c ʧʨʦʛʥʦʟʘʤʠ ʜʦ 2032 

ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʜʠʘʛʨʘʤʤʝ 1: 

 
ɼʠʘʛʨʘʤʤʘ 1 ï ʆʙʲʝʤ ʨʳʥʢʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 2021-2032 (ʤʣʨʜ.$) 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʠʧʝ ʧʨʦʜʫʢʪʘ, ʨʳʥʦʢ 

ʨʘʟʜʝʣʝʥ ʥʘ ʨʝʟʠʩʪʝʥʪʥʳʝ, ʢʘʪʠʦʥʥʳʝ, ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦ ʞʝʣʘʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʠ ʜʨʫʛʠʝ 

ʧʨʦʜʫʢʪʳ. ɺ 2023 ʛʦʜʫ ʈʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭ-

ʤʘʣʳ ʟʘʥʠʤʘʣʠ ʜʦʤʠʥʠʨʫʶʱʫʶ ʜʦʣʶ ʨʳʥʢʘ 

ʚ 6,3 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. ʈʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ, 

ʠʟʚʝʩʪʥʳʝ ʩʚʦʠʤ ʙʣʘʛʦʪʚʦʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘ ʟʜʦʨʦʚʴʝ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʥʠʟʢʠʤ ʛʣʠʢʝʤʠ-

ʯʝʩʢʠʤ ʠʥʜʝʢʩʦʤ, ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʩʧʨʦʩ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʦʪʨʝʙʠʪʝʣʠ ʠʱʫʪ ʙʦʣʝʝ ʟʜʦʨʦʚʳʝ 

ʚʘʨʠʘʥʪʳ ʧʠʪʘʥʠʷ. ʂʘʪʠʦʥʥʳʝ ʢʨʘʭʤʘʣʳ, ʮʝ-

ʥʠʤʳʝ ʟʘ ʠʭ ʧʨʝʚʦʩʭʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʩʚʷʟʳʚʘ-

ʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ, ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ 

ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʤʘʛʠ ʠ 

ʪʝʢʩʪʠʣʴ, ʛʜʝ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. 

ʇʨʝʜʞʝʣʘʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ, 

ʧʨʝʜʣʘʛʘʶʱʠʝ ʫʜʦʙʩʪʚʦ ʠ ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ ʠ ʥʝʧʠʱʝʚʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ, ʠʩʧʳʪʳʚʘʶʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʱʫʪ ʵʬʬʝʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʜʦʣ-

ʞʘʶʱʠʝʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʩʪʠʤʫʣʠʨʫʶʪ ʠʥʥʦ-

ʚʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ çʜʨʫʛʠʭè, ʩʧʦʩʦʙʩʪʚʫʷ ʝʛʦ 

ʨʦʩʪʫ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʢʪʦʨʘʭ. 

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʦʪ-

ʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭ-

ʤʘʣʦʚ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ ʧʦʜʧʠʪʳ-

ʚʘʝʪ ʨʘʩʰʠʨʝʥʠʝ ʨʳʥʢʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʥʘʣʠʟʘ 

çʈʳʥʦʢ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ ʈʦʩ-

ʩʠʠ, ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʩ ʧʨʦʛʥʦʟʦʤ ʧʦ 2030è, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʘʛʝʥʪʩʪʚʦʤ 

ʈʦʠʬ ʕʢʩʧʝʨʪ ʚ 2025 ʛʦʜʫ, ʦʙʲʝʤ ʨʦʩʩʠʡʩʢʦʛʦ 

ʨʳʥʢʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʫʚʝʣʠ-

ʯʠʣʩʷ ʥʘ 11%. 

ʈʘʩʪʫʱʠʡ ʩʧʨʦʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʘʢʩʠʤʠ-

ʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ 

ʩʦʢʨʘʱʘʶʱʠʭʩʷ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʮʝʥʦʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ. 
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ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʪʘʢʞʝ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝ-

ʥʠʷ, ʥʘ ʬʦʥʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʚʥʫʪʨʝʥʥʠʡ ʩʧʨʦʩ ʚ ʥʘʠʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʦʜʫʢʮʠʝʡ, ʘ ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦ-

ʢʘʟʳʚʘʶʪ ʨʦʩʪ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ.  

ɺ ʦʮʝʥʢʝ ʠʤʧʦʨʪʝʨʦʚ ʢʣʶʯʝʚʳʤʠ ʨʝʛʠ-

ʦʥʘʤʠ-ʧʦʩʪʘʚʱʠʢʘʤʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʨʘʭʤʘʣʦʚ ʩʪʘʥʦʚʷʪʩʷ ʢʦʤʧʘʥʠʠ ʂʠʪʘʷ. 

ʉʪʨʫʢʪʫʨʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʤʧʦʨʪʘ ʨʳʥʢʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ ʦʮʝʥʢʝ ʨʝʛʠ-

ʦʥʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦ ʦʪ-

ʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʦʙ-

ʱʝʤ ʚʚʦʟʝ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʧʨʦʜʫʢʮʠʠ ʚ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʠ ʎʝʥ-

ʪʨʘʣʴʥʳʡ ʦʢʨʫʛ. ʊʘʢ ʜʣʷ ʜʘʥʥʳʭ ʨʝʛʠʦʥʦʚ 

ʟʥʘʯʝʥʠʝ ʜʦʣʝʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʙʱʝʡ ʩʪʨʫʢ-

ʪʫʨʝ ʠʤʧʦʨʪʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʨʘʤʝʪʨʝ 40-50 ʧʨʦʮʝʥʪʦʚ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ. 

ʂ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘ-

ʱʝʛʦ ʩʳʨʴʷ ʚ ʈʦʩʩʠʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʥʘ-

ʪʠʚʥʳʝ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʦʪʥʦ-

ʩʷʪʩʷ ʢʫʢʫʨʫʟʘ, ʧʰʝʥʠʮʘ ʠ ʢʘʨʪʦʬʝʣʴ. ɼʦʣʷ 

ʧʰʝʥʠʮʳ ʚ ʦʙʱʝʤ ʩʙʦʨʝ ʟʝʨʥʦʚʳʭ ʚ ʈʦʩʩʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 60ï70 %, ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʥʘ ʤʦ-

ʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʨʘʭʤʘʣʘ ʠ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ.  

ʇʰʝʥʠʯʥʳʡ ʢʨʘʭʤʘʣ ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʰʠʨʝ-

ʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭ-

ʤʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ 

ʥʠʟʢʦʡ ʫʩʚʦʷʝʤʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʠ-

ʯʝʩʢʠʭ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ, ʮʠʢ-

ʣʦʜʝʢʩʪʨʠʥʦʚ ʠ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʧʦʣʠʤʝʨʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʂʘʢ ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʩ-

ʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʨʘʭʤʘʣʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ 

ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʢʨʘʭʤʘʣʘ ʤʘʣʦ- ʠʣʠ ʥʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ 

ʈʦʩʩʠʠ, ʪʘʢʠʭ ʢʘʢ: ʨʦʞʴ, ʢʦʥʩʢʠʡ ʢʘʰʪʘʥ, 

ʘʤʘʨʘʥʪ ʠ ʤʘʨʴ ʙʝʣʘʷ (ʩʝʤʝʡʩʪʚʦ ʘʤʘʨʘʥʪʦ-

ʚʳʭ), çʧʩʝʚʜʦʟʣʘʢʠè, ʙʘʪʘʪ (ʩʣʘʜʢʠʡ ʢʘʨʪʦ-

ʬʝʣʴ). ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʨʘʩ-

ʪʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʩʦʜʝʨʞʠʪ ʢʨʘʭʤʘʣ ʩʦ 

ʩʚʦʠʤ ʚʠʜʦʚʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʙʠʦʧʦʣʠʤʝʨʦʚ ʘʤʠʣʦʟʳ ʠ ʘʤʠʣʦʧʝʢʪʠʥʘ, ʯʪʦ 

ʜʘʸʪ ʪʝʭʥʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʝʝ ʧʦʣʫ-

ʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʪʥʠ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʩ ʫʥʠʢʘʣʴ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʝʱʸ ʦʜʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʳ-

ʨʴʝʚʦʡ ʙʘʟʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʘʭʤʘʣʦʚ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʥʝʚʤʦʩʝ-

ʧʘʨʘʮʠʠ/ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʨʘʟ-

ʣʠʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʘʩʪʠʮ ʨʘʟʥʦʡ ʢʨʫʧʥʦ-

ʩʪʠ ʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʶ ʚ 

ʧʦʪʦʢʝ ʚʦʟʜʫʭʘ (ʨʠʩ. 1) 

 
ʈʠʩʫʥʦʢ 1 ï ʉʧʝʮʠʘʣʴʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʙʝʣʢʦʚʦʡ ʠ ʥʠʟʢʦʙʝʣʢʦʚʦʡ ʤʫʢʠ: 1 ï ʧʠʪʘʪʝʣʴ; 2 

ï ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʡ ʤʘʪʝʨʠʘʣ, ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ; 3 ï ʢʣʘʩʩʠʬʠʢʘʪʦʨ 1; 4 ï ʢʣʘʩʩʠʬʠʢʘʪʦʨ 2;  

5 ï ʬʠʣʴʪʨ; 6 ï ʛʣʫʰʠʪʝʣʴ; 7 ï ʚʦʟʜʫʭʦʜʫʚʢʘ; 8 ï ʩʘʤʘʷ ʪʦʥʢʘʷ ʬʨʘʢʮʠʷ ʇʈʆʊɽʃʆʅ 25;  

9 ï ʪʦʥʢʘʷ ʬʨʘʢʮʠʷ ʇʈʆʊɽʃʆʅ 22; 10 ï ʛʨʫʙʘʷ ʬʨʘʢʮʠʷ ɸʄʀʃʆʅ 
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ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʭʣʝʙʦʧʝʢʘʨ-

ʥʫʶ ʤʫʢʫ, ʧʦʣʫʯʝʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʨʪʦʚʦʛʦ 

ʧʦʤʦʣʘ, ʩ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ 1ï200 ʤʢʤ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦ ʠʟʤʝʣʴʯʘʶʪ ʚ ʰʪʠʬʪʦʚʳʭ ʜʨʦʙʠʣ-

ʢʘʭ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʪʦʥʢʦʜʠʩʧʝʨʩ-

ʥʦʡ ʚʳʩʦʢʦʙʝʣʢʦʚʦʡ ʬʨʘʢʮʠʠ. ɼʘʣʝʝ ʧʦʜʛʦ-

ʪʦʚʣʝʥʥʫʶ ʩʤʝʩʴ ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʜʚʫʭ ʚʦʟʜʫʰʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʘ ʦʪʨʘʙʦ-

ʪʘʥʥʳʡ ʚʦʟʜʫʭ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʥʘ ʚʦʟʜʫʰʥʳʭ 

ʬʠʣʴʪʨʘʭ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɺ ʈʦʩʩʠʠ ʯʝʪʳʨʝ ʧʦʜʦʙʥʳʭ ʣʠʥʠʠ: ʜʚʝ 

ʵʢʩʧʣʫʘʪʠʨʫʝʪ ʚ ʛ. ʄʘʣʦʷʨʦʩʣʘʚʝʮ ʢʦʤʧʘʥʠʷ 

çʇʘʨʪʥʝʨ ï ʄè ʠ ʜʚʝ ʣʠʥʠʠ ʚ ʛ. ʊʦʣʴʷʪʪʠ ʚ 

ʢʦʤʧʘʥʠʠ çɽʚʨʦ ʪʝʭʥʦʣʦʛʠʠè. 

ɺ ʢʘʯʝʩʪʚʝ ʛʨʫʙʦʡ ʬʨʘʢʮʠʠ ʥʘ ʧʝʨʚʦʤ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʦʪʙʠʨʘʝʪʩʷ ʥʠʟʢʦʙʝʣʢʦʚʘʷ 

ʤʫʢʘ (ʪʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ çɸʤʠʣʦʥ ʩʫʧʝʨè) ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʦʢʦʣʦ 9% ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 

75% ʦʪ ʟʘʛʨʫʞʘʝʤʦʛʦ ʩʳʨʴʷ. ʈʘʟʤʝʨ ʯʘʩʪʠʮ ʩʦ-

ʩʪʘʚʣʷʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʦʪ 15 ʜʦ 35 ʤʢʤ. 

ʅʘ ʚʪʦʨʦʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʦʪʙʠʨʘʝʪʩʷ 

ʚʳʩʦʢʦʙʝʣʢʦʚʘʷ ʤʫʢʘ (ʪʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ 

çʇʨʦʪʝʣʦʥ 22è) ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʙʦʣʝʝ 

22% ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 20% ʦʪ ʟʘʛʨʫʞʘʝʤʦʛʦ ʩʳ-

ʨʴʷ. ʈʘʟʤʝʨ ʯʘʩʪʠʮ, ʚ ʦʩʥʦʚʥʦʤ, ʜʦ 15 ʤʢʤ. 

ʅʘ ʬʠʣʴʪʨʘʭ ʚʳʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʙʝʣʢʦ-

ʚʘʷ ʤʫʢʘ çʇʨʦʪʝʣʦʥ 25è ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ 

ʙʦʣʝʝ 25%. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʟʢʦʙʝʣʢʦʚʦʡ ʤʫʢʠ 

ʊʄ çɸʤʠʣʦʥ ʩʫʧʝʨè: 

ʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʰʝʥʠʯʥʫʶ ʤʫʢʫ 

ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ ʠ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʜʦ 9%. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʦʥʜʠʪʝʨʩʢʦʡ ʠ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪ-

ʨʘʩʣʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʙ) ʧʨʦʠʟʚʝʜʸʥ ʧʦ ʫʥʠʢʘʣʴʥʦʡ çʟʝʣʸʥʦʡè 

ʪʝʭʥʦʣʦʛʠʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥ-

ʪʦʚ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥ ʥʝ ʠʤʝʝʪ ʠʥʜʝʢʩʘ çɽè ʠ 

ʤʘʨʢʠʨʫʝʪʩʷ ʥʘ ʵʪʠʢʝʪʢʝ, ʢʘʢ ʧʨʦʩʪʦʡ çʧʰʝʥʠʯ-

ʥʳʡ ʢʨʘʭʤʘʣè ʠʣʠ ʞʝ çʧʰʝʥʠʯʥʘʷ ʤʫʢʘè. 

ʚ) ʩʦʜʝʨʞʠʪ ʥʘʪʫʨʘʣʴʥʳʡ ʧʰʝʥʠʯʥʳʡ 

ʢʨʘʭʤʘʣ ʩ ʫʣʫʯʰʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʨʘʭʤʘʣʦʚ: 

- ʫʣʫʯʰʘʝʪ ʚʟʙʠʚʘʝʤʦʩʪʴ, ʚʷʟʢʦʩʪʴ ʠ ʢʦʥ-

ʩʠʩʪʝʥʮʠʶ ʪʝʩʪʘ; 

- ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʭʦʜ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ; 

- ʥʝ ʠʤʝʝʪ ɽ-ʠʥʜʝʢʩʘ, ʤʘʨʢʠʨʫʝʪʩʷ ʥʘ 

ʵʪʠʢʝʪʢʝ ʢʘʢ çʧʰʝʥʠʯʥʳʡ ʢʨʘʭʤʘʣè; 

- ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʪʣʠʯʥʫʶ 

ʧʨʦʧʠʪʢʫ; 

- ʪʦʥʢʠʡ ʧʦʤʦʣ ï 90% ʥʝ ʙʦʣʝʝ 40 ʤʢʤ; 

- ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʨʘʭʤʘʣʘ, ʥʘ ʘ. ʩ. ʚ., ʥʝ 

ʤʝʥʝʝ 85 %. 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʠ ʤʝʥʴʰʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʝʪʨʦʛʨʘʜʘ-

ʮʠʠ ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʭ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢ-

ʮʠʠ. ɼʦʟʠʨʦʚʢʘ ʜʘʥʥʦʡ ʚʳʩʦʢʦʢʨʘʭʤʘʣʠʩʪʦʡ 

ʤʫʢʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 10ï15% ʦʪ ʦʙʱʝʡ 

ʤʘʩʩʳ ʨʝʮʝʧʪʫʨʥʦʡ ʤʫʢʠ. 

ʊʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʨʝʘʣʠʟʫʝʤʦ ʟʘ ʩʯʸʪ 

ʧʨʦʜʚʠʞʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ: 

Å ʇʦʣʫʯʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʙʣʠʟʢʠʤʠ ʢ ʧʠʱʝʚʳʤ ʚʦʣʦʢʥʘʤ; 

Å ʇʦʣʫʯʝʥʠʝ ʮʠʪʨʘʪʥʦʛʦ ʵʬʠʨʘ ʢʨʘʭʤʘʣʘ 

ʵʢʩʪʨʫʟʠʝʡ ʧʰʝʥʠʯʥʦʛʦ ʢʨʘʭʤʘʣʘ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ; 

Å ʄʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʦʚ ʠʟ ʥʦʚʳʭ ʚʠ-

ʜʦʚ ʩʳʨʴʷ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʢʨʘʭʤʘʣʦʚ ʤʦ-

ʛʫʪ ʩʣʫʞʠʪʴ ʢʦʥʩʢʠʡ ʢʘʰʪʘʥ, ʘʤʘʨʘʥʪ ʠ ʤʘʨʴ 

ʙʝʣʘʷ (ʩʝʤʝʡʩʪʚʦ ʘʤʘʨʘʥʪʦʚʳʭ), çʧʩʝʚʜʦʟ-

ʣʘʢʠè, ʙʘʪʘʪ (ʩʣʘʜʢʠʡ ʢʘʨʪʦʬʝʣʴ). 

Å ʇʨʝʜʞʝʣʘʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ; 

Å ʄʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʢʨʘʭʤʘʣʦʚ ʧʫʪʝʤ 

ʵʢʪʨʫʜʠʨʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʬʝʨʤʝʥʪʘʤʠ; 

Å ʇʦʣʫʯʝʥʠʝ ʩʫʢʮʠʥʘʪʦʚ ʢʨʘʭʤʘʣʦʚ ʵʢʩ-

ʪʨʫʜʠʨʦʚʘʥʠʝʤ; 

Å ʇʦʣʫʯʝʥʠʝ ʩʦʧʦʣʠʤʝʨʦʚ ʢʨʘʭʤʘʣʦʚ ʩ 

ʇɺʉ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝʤ; 

Å ʅʦʚʳʡ ʙʠʦʘʜʩʦʨʙʝʥʪ - ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʡ ʵʪʠʣʝʥʜʠʘʤʠʥʦʤ ï ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝ-

ʛʠʜʦʤ ʢʨʘʭʤʘʣ (SEG). ʗʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʘʜʩʦʨʙʝʥʪʦʤ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʘʥʠʦʥʥʳʭ ʢʨʘʩʠʪʝʣʝʡ [3]; 

Å ɹʠʦʨʘʟʣʘʛʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʦʟʠʮʠʠ ʢʨʘʭʤʘʣʘ ʠ ʭʠʪʦʟʘʥʘ [5, 6]. 
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ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ 

ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʈʦʩʩʠʠ ʥʝ ʟʘʢʨʳʪʳ ʧʦʣʥʦ-

ʩʪʴʶ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ ʦʩʪʘʶʪʩʷ 

ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʜʣʷ ʧʠʱʝʚʦʡ ʠ ʜʨʫʛʠʭ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʩʘʥʢʮʠʦʥʥʘʷ ʧʦ-

ʣʠʪʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʩʪʘ-

ʚʦʢ ʜʘʥʥʦʛʦ ʩʳʨʴʷ ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʤ-

ʧʦʨʪʘ ʠʟ ɸʟʠʠ, ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʝʜʣʦʞʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʫʪʠ ʨʘʩ-

ʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʨʘʭʤʘʣʦʚ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ: 

ʪʘʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʢʨʘʭʤʘʣʘ ʢʘʢ ʨʦʞʴ, ʢʦʥʩʢʠʡ ʢʘʰʪʘʥ, 

ʘʤʘʨʘʥʪ ʠ ʤʘʨʴ ʙʝʣʘʷ (ʩʝʤʝʡʩʪʚʦ ʘʤʘʨʘʥʪʦ-

ʚʳʭ), çʧʩʝʚʜʦʟʣʘʢʠè, ʙʘʪʘʪ (ʩʣʘʜʢʠʡ ʢʘʨʪʦ-

ʬʝʣʴ). ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʨʘʩ-

ʪʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʩʦʜʝʨʞʠʪ ʢʨʘʭʤʘʣ ʩʦ 

ʩʚʦʠʤ ʚʠʜʦʚʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʙʠʦʧʦʣʠʤʝʨʦʚ ʘʤʠʣʦʟʳ ʠ ʘʤʠʣʦʧʝʢʪʠʥʘ, ʯʪʦ 

ʜʘʸʪ ʪʝʭʥʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʝʝ ʧʦʣʫ-

ʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʪʥʠ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʩ ʫʥʠʢʘʣʴ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʝʱʸ ʦʜʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴ-

ʝʚʦʡ ʙʘʟʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʘʭʤʘʣʦʚ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʥʝʚʤʦʩʝʧʘʨʘ-

ʮʠʠ/ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʨʘʟʣʠʯʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʯʘʩʪʠʮ ʨʘʟʥʦʡ ʢʨʫʧʥʦʩʪʠ ʠ ʫʜʝʣʴ-

ʥʦʛʦ ʚʝʩʘ ʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʶ ʚ ʧʦʪʦʢʝ ʚʦʟ-

ʜʫʭʘ. 

ʊʘʢʞʝ ʦʧʨʝʜʝʣʸʥ ʠ ʧʝʨʝʯʠʩʣʝʥ ʨʷʜ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʧʨʦʜʚʠʞʝʥʠʝ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʨʦʜʫʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʩ ʟʘʜʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ, ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʦʨʠ-

ʪʝʪʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ. ʋʯʠʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʩʬʝʨʝ 

ʧʠʪʘʥʠʷ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʦʪʚʦʜʠʪʩʷ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ. ʂ ʥʠʤ 

ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʠ ʙʝʣʳʡ ʩʘʭʘʨ. ʆʥ ʚʦʩʪʨʝʙʦʚʘʥ ʥʘʩʝʣʝʥʠʝʤ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩʯʠʪʘ-

ʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʣʘʜʢʠʤ, ʥʦ ʠ ʙʳʩʪʨʦ ʫʩʚʦʷʝʤʳʤ ʢʘʣʦʨʠʡʥʳʤ ʧʨʦʜʫʢʪʦʤ ʝʞʝʜʥʝʚʥʦʛʦ ʩʧʨʦʩʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʠʣʠʩʴ ʠ ʥʦʚʳʝ ʚʠʜʳ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦʜʦʙ-

ʥʘʷ ʧʨʦʜʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦ-ʥʦʚʦʤʫ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʝʝ ʟʥʘʯʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʨʘʭʤʘʣʘ ʠ ʩʘʭʘʨʦʟʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʘʩʩʦʨʪʠ-

ʤʝʥʪ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʣʘʥʝ ʝʝ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʝʱʝ ʥʝ ʦʯʝʥʴ ʙʦʣʴʰʦʡ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʝ ʩʘʭʘʨʘ ʠ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ 

ʥʦʚʳʭ ʚʠʜʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʮʠʘʣʴʥʦʟʥʘʯʠʤʳʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥ-

ʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʧʦʢʘʟʘʣʠ ʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʵʪʦʡ ʮʝʣʴʶ, ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʮʠʢʣʦʜʝʢʩʪʨʠʥʳ (ʎɼ). ʇʦʵʪʦʤʫ ʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʎɼ, ʥʦ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʭʘ-

ʥʠʟʤʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (ʜʦʙʘʚʢʘʤʠ) ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʠʭ ʠʥ-

ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʤʦʣʝʢʫʣʳ ʎɼ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʦʛʘ-

ʱʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʤʠ ʧʠʱʝʚʢʫʩʦʚʳʤʠ ʜʦʙʘʚʢʘʤʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʵʪʦʡ ʮʝʣʴʶ ɓ-ʎɼ. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʚʘʞʥʦ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʣʠʥʝʡʢʠ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦ-

ʜʫʢʪʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʦʙʦʛʘʱʝʥʠʷ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ, ʠʩʢʣʶʯʘʶʱʠʡ ʚʣʠʷ-

ʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ, ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʚ ʭʦʜʝ ʠʭ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ. ɺ ʦʩʥʦʚʫ ʧʨʝʜʣʘʛʘʝ-

ʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʵʢʩʪʨʘʢʪʘʤʠ ɓ-ʎɼ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʚʦʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʨʘʱʠʚʘʥʠʝ ʛʨʘʥʫʣ ʧʨʦʚʦʜʷʪ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʩʪʝʚʠʦʟʠʜʦʤ, ʘ ʧʦ ʚʪʦʨʦʡ - ʛʨʘʥʫʣʳ ʥʘʨʘʱʠʚʘʶʪ, ʠʩ-

ʧʦʣʴʟʫʷ ʩʘʭʘʨʥʳʡ ʨʘʩʪʚʦʨ ʩ ʪʨʘʚʷʥʳʤʠ ʵʢʩʪʨʘʢʪʘʤʠ (ʚʘʣʝʨʠʘʥʘ ʠ ʧʫʩʪʳʨʥʠʢ). ʇʨʠ ʵʪʦʤ ʨʝʰʝʥʘ 

ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʛʨʘʥʫʣ ʟʘ ʩʯʝʪ ʧʦʢʨʳʪʠʷ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʣʴʪʠʪʦʤ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢ-

ʪʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠʯʝʤ ʦʙʦʩʥʦʚʘʥʳ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ 

ʦʙʦʛʘʱʝʥʠʷ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʝʤ ʧʠʱʝʚʢʫʩʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ 

ɓ-ʎɼ. 
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Abstract. Food products with specified quality indicators are a priority area for the develop-

ment of the food industry. Given modern trends in the field of nutrition, great importance is given to 

socially significant food products. For example, white sugar is one of them. It is in demand by the 

population due to the fact that it is considered not only sweet, but also a quickly digestible high-
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calorie product of daily demand. In addition, new types of functional food products have appeared. 

Such products allow us to take a new look at their importance and possible uses. This is especially 

true for starch and sucrose-based products. At the same time, the range of sugar-containing products, 

including in terms of their social importance, is currently not very large. Therefore, the development 

of new types of food products based on sugar and starch products, including socially significant ones, 

is of undoubted practical interest. Preliminary approaches to this problem have shown the possibility 

of using such products as cyclodextrins (CD) for this purpose. Therefore, the presented publication 

considers not only the main properties of CD, but also the features of the mechanism of their interac-

tion with food components (additives) when solving the problems of their encapsulation. This is due 

to the fact that CD molecules can be used to enrich food products, for example, with various food 

flavor additives. The results showed the prospects of using ɓ-CD for this purpose. This is especially 

important for expanding the range of sugar-containing products. In the course of the research, two 

technologies for the production of granulated sugar-containing products were developed and pa-

tented. It is known that the process of enriching sugar-containing products, excluding the influence 

of atmospheric oxygen, can be implemented during their granulation. The proposed technologies are 

based on the use of ɓ-CD saturated with plant extracts. In accordance with the first of the proposed 

technologies, the build-up of granules is carried out using sugar syrup enriched with stevioside, and 

according to the second, the granules are built up using a sugar solution with herbal extracts (valerian 

and motherwort). At the same time, the problem of increasing the strength of granules by coating 

their surface with maltitol has been solved. The results obtained indicate the creation of new innova-

tive sugar-containing products with improved properties. Moreover, new possibilities in solving the 

problems of enriching sugar-containing products by encapsulating food additives based on ɓ-CD have 

been substantiated. 

Keywords: White sugar, cyclodextrins, encapsulation, granulation, sugar-containing product. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥ-

ʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʈʦʩʩʠʠ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʩʦʟʜʘʥʠʝ ʠ ʤʘʩʩʦʚʳʡ ʚʳʧʫʩʢ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʄʠʥ-

ʧʨʦʤʪʦʨʛʦʤ ʈʦʩʩʠʠ ʧʨʠʥʷʪʳ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʨʘʟʚʠʪʠʷ ʧʠʱʝʚʳʭ ʦʪʨʘʩʣʝʡ, ʩʦʩʪʘʚʣʝʥʳ 

ʧʣʘʥʳ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʵʢʩ-

ʧʦʨʪʘ, ʩʦʟʜʘʥ ʨʷʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʠ ʪʝʨʨʠ-

ʪʦʨʠʡ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠ ʵʪʦʤ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʵʪʠʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʯʝʨʝʟ ʌʦʥʜ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʫ-

ʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʡʤʦʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦ-

ʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ 

[1,8]. ɻʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʤʠʨʦ-

ʚʘʷ ʩʠʪʫʘʮʠʷ ʩʪʘʚʠʪ ʧʝʨʝʜ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʧʝʨʝʦʨʠʝʥʪʘʮʠʶ ʧʨʝʞʥʠʭ ʧʨʠʦʨʠʪʝʪʦʚ. 

ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴ-

ʥʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʚ ʪʘʢʠʭ ʨʝʰʝ-

ʥʠʷʭ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʤʘʩʩʦʚʦʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝ-

ʥʠʷ ʠʛʨʘʶʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʷ ʧʠʪʘ-

ʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʦʥʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦ-

ʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʧʠʪʘʥʠʷ, ʥʫʪʨʠʪʠʚʥʳʡ ʩʪʘʪʫʩ ʠ ʦʙ-

ʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [2]. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʥʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʜʣʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʦʮʠ-

ʘʣʴʥʦ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʫʩʣʦʚʠʝʤ ʨʝʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʥʳ. ʉʦʮʠ-

ʘʣʴʥʦ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʟʘʱʠʱʝʥʥʳʝ ʩʣʦʠ 

ʥʘʩʝʣʝʥʠʷ ʯʘʩʪʦ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʨʦʜʦʚʦʣʴʩʪʚʠʶ. ɼʘʥʥʘʷ ʩʠʪʫʘ-

ʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦ-

ʨʦʚ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʜʣʷ ʵʪʠʭ ʛʨʫʧʧ ʥʘʩʝ-

ʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʠʭ ʟʜʦʨʦʚʴʝ, ʩʥʠʟʠʪ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʫʣʫʯʰʠʪ ʫʩʣʦʚʠʷ ʞʠʟʥʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʛʣʝʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʦʜʠʥ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʥʫʪʨʠʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʵʥʝʨ-

ʛʠʝʡ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʬʫʥʢʮʠʡ. ɺ ʨʘʮʠʦʥʘʭ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʪʘʢʠʝ 

ʫʛʣʝʚʦʜʳ ʢʘʢ ʙʝʣʳʡ ʩʘʭʘʨ ʠ ʢʨʘʭʤʘʣ, ʘ ʪʘʢʞʝ 

ʥʦʚʳʝ ʚʠʜʳ ʧʨʦʜʫʢʮʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʦʩʥʦʚʥʳʤ ʧʦʪʨʝʙʠʪʝ-

ʣʝʤ ʩʘʭʘʨʘ ʚʳʩʪʫʧʘʝʪ ʥʘʩʝʣʝʥʠʝ, ʚ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [4,3,15]. ɹʝ-

ʣʳʡ ʩʘʭʘʨ ʷʚʣʷʝʪʩʷ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʥ-

ʛʨʝʜʠʝʥʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʠʜʘʥʠʝ ʧʨʦʜʫʢʪʫ ʩʣʘ-

ʜʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʚʢʫʩʦʚʦʡ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʡ ʝʛʦ ʧʨʦʬʠʣʴ. ʇʨʠ 

ʵʪʦʤ ʢ ʟʥʘʯʠʤʳʤ ʩʚʦʡʩʪʚʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚʣʠʷʪʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʧʠʱʝʚʳʭ ʠʟʜʝʣʠʡ [1]. ʇʦʵʪʦʤʫ ʧʨʠ 

ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʴʶ ʟʘʜʘʯ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʚʥʠʤʘ-

ʥʠʝ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ 

ʪʘʢʦʛʦ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ 

ʢʘʢ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʙʝʣʳʡ ʩʘʭʘʨ. ɺ ʩʠʣʫ ʩʚʦʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʨʘʮʠʦʥʝ ʝʞʝʜʥʝʚʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪ-

ʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʚʢʣʶʯʘʷ ʢʦʥʜʠʪʝʨ-

ʩʢʫʶ, ʭʣʝʙʦʙʫʣʦʯʥʫʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʧʠʪ-

ʢʦʚ) ʩʘʭʘʨ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʩʥʦ-

ʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʡ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺ ʩʪʨʫʢʪʫʨʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʳʥʢʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʚʘʣʠʨʫʝʪ ʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʠʡ ʙʝʣʳʡ ʩʘʭʘʨ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʚʳʩʦʢʦʡ ʩʪʝ-

ʧʝʥʴʶ ʦʯʠʩʪʢʠ, ʥʦ ʦʛʨʘʥʠʯʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚ ʥʝʤ ʤʥʦʛʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʘʞʥʝʡʰʠʭ ʥʫʪʨʠ-

ʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʘʩʩʦʨʪʠʤʝʥʪ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ 

ʧʨʦʜʫʢʪʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʧʠʱʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʪʨʝ-

ʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ.  

ɺ ʚʠʜʫ ʯʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʥʦʚʳʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʣʫʯʰʝʥʠʷ ʧʠ-

ʱʝʚʢʫʩʦʚʳʭ ʩʚʦʡʩʪʚ ʩʘʭʘʨʘ, ʧʫʪʝʤ ʝʛʦ ʦʙʦʛʘ-

ʱʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ ʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ-ʘʢʪʠʚʥʳʤʠ ʜʦʙʘʚʢʘʤʠ (ɹɸɺ), ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ. ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʧʠʱʝ-

ʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʚ ʪʨʠ ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ ʧʨʠ ʩʨʝʜʥʝʤ 

ʪʝʤʧʝ ʨʦʩʪʘ 6-7% ʚ ʛʦʜ [8]. ʆʧʨʝʜʝʣʷʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚ ʦʙʣʘʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷ-

ʶʪʩʷ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʛʝʦʧʦʣʠʪʠʢʫ, ʵʢʦʥʦʤʠʢʫ, ʵʥʝʨ-

ʛʝʪʠʢʫ, ʣʦʛʠʢʫ ʠ ʩʳʨʴʝ. ʇʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ 

ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢ-

ʮʠʠ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʵʢʩ-

ʧʦʨʪʥʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʦʪʨʘʩʣʠ ʢʘʢ ʠʥʛʨʝʜʠ-

ʝʥʪʦʚ, ʪʘʢ ʠ ʧʠʱʝʚʦʡ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʩʣʦʞʥʦʩʪʝʡ. ʂ ʥʠʤ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʦʪ-

ʥʝʩʪʠ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʥʘ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʭʨʘʥʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʜ-

ʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʳʟʦʚʦʚ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠ-

ʟʘʮʠʷ ʢʦʥʪʘʢʪʘ ʚʚʦʜʠʤʳʭ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʠ-

ʱʝʚʳʭ ʜʦʙʘʚʦʢ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ, ʦʙʣʘʜʘ-

ʶʱʝʛʦ ʚʳʩʦʢʦʡ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʫʭʫʜʰʝ-

ʥʠʝʤ ʩʝʥʩʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ ʠ 

ʩʥʠʞʝʥʠʝʤ ʝʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʨʝʰʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦ-

ʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʠʱʝʚʳʤ 

ʜʦʙʘʚʢʘʤ ʠʣʠ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠʭ ʚʚʦʜʘ ʚ ʦʙʦʛʘʱʘʝʤʳʝ ʧʨʦʜʫʢʪʳ.  
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ɺʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʦ-

ʭʨʘʥʥʦʩʪʠ ʚʚʦʜʠʤʳʭ ʚ ʩʘʭʘʨ ʜʦʙʘʚʦʢ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʝ ʠ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʠʭ ʟʘʱʠʪʳ 

ʦʪ ʜʝʛʨʘʜʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦ-

ʛʠʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ. ʇʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʧʦ-

ʥʠʤʘʶʪ ʧʨʦʮʝʩʩ ʚʚʝʜʝʥʠʷ ʦʜʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚʥʫʪʨʴ ʜʨʫʛʦʛʦ. ʇʨʠʯʝʤ ʵʪʦ ʚʝʱʝʩʪʚʦ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʦʣʦʯʢʠ ʠʣʠ 

ʢʘʧʩʫʣʳ. ʉʝʛʦʜʥʷ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘʰʣʘ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ ʠ ʬʘʨʤʘʮʝʚ-

ʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʥʘ ʨʝʰʘʝʪ ʰʠʨʦ-

ʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ, ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʳʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʠ ʩʦʭʨʘʥʝʥʠʝʤ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʇʦʜʦʙ-

ʥʳʡ ʧʦʜʭʦʜ ʫʞʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥ ʧʨʠʤʝʥʠʪʝʣʴʥʦ 

ʢ ʩʦʟʜʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʢʣʦ-

ʜʝʢʩʪʨʠʥʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʫʢʪʳ ʥʘ ʦʩʥʦʚʝ ʩʘʭʘʨʘ ʠʣʠ 

ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʚʚʦʜʠʤʳʭ ʜʦʙʘʚʦʢ ʦʪ ʘʛʨʝʩ-

ʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʤʦ-

ʞʝʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩ ʠʭ ʛʨʘʥʫʣʠʨʦʚʘ-

ʥʠʷ. ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʧʨʝʧʷʪ-

ʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ (ʜʠʬʬʫʟʠʠ) ʢʠʩʣʦʨʦʜʘ ʩ 

ʚʚʦʜʠʤʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ. ʇʦʤʠʤʦ ʢʠʩʣʦʨʦʜʘ 

ʚʦʟʜʫʭʘ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʧʦ-

ʜʦʙʥʳʝ ʜʦʙʘʚʢʠ ʧʨʠ ʠʭ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʠ ʦʪ 

ʪʘʢʠʭ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʚʣʘʛʘ, 

ʩʚʝʪ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʦʣʝʢʫʣʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(ɹɸɺ), ʚʚʦʜʠʤʳʝ ʚ ʛʨʘʥʫʣʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʜʣʷ ʠʭ ʦʙʦʛʘʱʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʟʘʱʠʱʝʥʳ ʧʦʢʨʳʪʠʝʤ ʥʘ ʦʩʥʦʚʝ ʩʘʭʘʨ-

ʥʳʭ ʩʧʠʨʪʦʚ [3].  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʢʣʶʯʝʥʠʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʚ (ʎɼ) 

ï ʮʠʢʣʠʯʝʩʢʠʭ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ. ʀʭ ʧʦʣʫʯʘʶʪ 

ʠʟ ʢʨʘʭʤʘʣʘ, ʠ ʦʥʠ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʢʦʤʧʣʝʢʩʳ ʪʠʧʘ "ʛʦʩʪʴ-ʭʦʟʷʠʥ" ʥʘ ʤʦʣʝʢʫʣʷʨ-

ʥʦʤ ʫʨʦʚʥʝ [11]. ʇʨʠ ʵʪʦʤ ʧʦʜʦʙʥʫʶ ʦʧʝʨʘʮʠʶ 

ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʘʢ-

ʪʠʢʝ ʎɼ ʫʣʫʯʰʘʶʪ ʨʘʩʪʚʦʨʠʤʦʩʪʴ, ʩʪʘʙʠʣʠʟʠ-

ʨʫʶʪ ʠ ʫʣʫʯʰʘʶʪ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʪʝʥʮʠʘʣ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʎɼ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʠʣʠ ʧʨʠʜʘʥʠʷ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʨʘʩʢʨʳʪʠʷ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʠʙʦ-

ʣʝʝ ʠʟʚʝʩʪʥʳʝ ʎɼ ï ʵʪʦ Ŭ-, ɓ- ʠ ɔ-ʎɼ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʚ ʩʚʦʠʭ ʩʪʨʫʢʪʫʨʘʭ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 6, 7 ʠʣʠ 8 ʦʩʪʘʪʢʦʚ D-ʛʣʶʢʦʧʠʨʘʥʦʟʳ 

[5,16,17]. ʄʦʣʝʢʫʣʳ ʎɼ ʠʤʝʶʪ ʬʦʨʤʫ ʫʩʝʯʸʥ-

ʥʦʛʦ ʢʦʥʫʩʘ (ʪʦʨʘ), ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝ-

ʟʫʣɹʪʘʪʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʢʨʘʭʤʘʣʘ 

ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʮʠʢʣʠʨʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʜʘʥ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʛʣʶʢʦʟʥʳʝ ʦʩʪʘʪʢʠ ʩʦʝʜʠʥʷʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ Ŭ-(1,4)-ʛʣʠʢʦʟʠʜʥʳʤʠ ʩʚʷ-

ʟʷʤʠ, ʦʙʨʘʟʫʷ ʟʘʤʢʥʫʪʦʝ ʢʦʣʴʮʦ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʦʝ ʥʘ ʨʠʩ.1.  

ʎɼ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʮʠʢʣʠʯʝʩʢʠʭ ʦʣʠ-

ʛʦʩʘʭʘʨʠʜʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʛʣʶʢʦʧʠʨʘʥʦʟʥʳʭ 

ʟʚʝʥʴʝʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ Ŭ-1,4-ʛʣʠ-

ʢʦʟʠʜʥʳʤʠ ʩʚʷʟʷʤʠ. ʇʨʠʤʝʨ ʪʘʢʦʡ ʩʚʷʟʠ ʧʦʢʘ-

ʟʘʥ ʥʘ ʨʠʩ.1-ʘ, ʛʜʝ ʦʥʘ ʚʳʜʝʣʝʥʘ ʚ ʢʨʘʩʥʦʤ 

ʰʪʨʠʭʦʚʦʤ ʢʨʫʛʝ ʤʝʞʜʫ ʫʛʣʝʨʦʜʘʤʠ 4 ʠ 1. ʅʘ 

ʨʠʩ.1-ʙ ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʠ 

ʚʪʦʨʠʯʥʳʭ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ, ʚʳʜʝʣʝʥʥʳʭ 

ʢʨʘʩʥʦʡ ʰʪʨʠʭʦʚʦʡ ʣʠʥʠʝʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ 

ʨʠʩ.1-ʘ ʠ ʥʘ ʨʠʩ.1-ʙ ʫʪʦʯʥʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʛʠʜʨʦʬʦʙʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʠ ʚʥʝʰʥʝʡ 

ʛʠʜʨʦʬʠʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʦʣʝʢʫʣʝ ʎɼ. 

ʀʤʝʥʥʦ ʫʥʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʣʝʢʫʣʳ ʮʠʢ-

ʣʦʜʝʢʩʪʨʠʥʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʛʠʜʨʦʬʠʣʴ-

ʥʫʶ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʛʠʜʨʦʬʦʙʥʫʶ 

ʚʥʫʪʨʝʥʥʶʶ ʧʦʣʦʩʪʴʶ, ʜʝʣʘʝʪ ʎɼ ʮʝʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʚ ʥʝʝ ʚʝ-

ʱʝʩʪʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ [9]. 
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ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʩʪʨʦʝʥʠʷ ʤʦʣʝʢʫʣʳ ʮʠʢʣʦʜʝʢʩʪʨʠʥʘ: ʘ ï ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʎɼ;  

ʙ - ʊʦʨʦʠʜʘʣʴʥʘʷ ʬʦʨʤʘ ʎɼ 
  

ɺʩʝ ʎɼ ʠʤʝʶʪ ʩʪʘʙʠʣʴʥʫʶ ʬʦʨʤʫ, ʢʦʪʦ-

ʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʛʠʜʨʦʢʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ (OH-ʛʨʫʧ-

ʧʘʤʠ). ʇʦʩʣʝʜʥʠʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʥʝʰʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʝʢʫʣʳ. ʇʨʠʯʝʤ ʦʥʠ ʧʦʣʷʨʥʳ ʠ 

ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ʎɼ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ. ʕʪʘ ʦʩʦ-

ʙʝʥʥʦʩʪʴ ʜʝʣʘʝʪ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʣʝ-

ʢʫʣʳ ʎɼ ʛʠʜʨʦʬʠʣʴʥʦʡ. ɺ ʪʘʢʦʤ ʚʠʜʝ ʦʥʘ ʩʧʦ-

ʩʦʙʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʦʜʦʡ ʠ ʧʦʚʳʰʘʝʪ 

ʝʝ ʨʘʩʪʚʦʨʠʤʦʩʪʴ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʥʫʪʨʝʥʥʷʷ 

ʧʦʣʦʩʪʴ ʤʦʣʝʢʫʣʳ ʎɼ ʩʦʩʪʦʠʪ ʠʟ ʘʪʦʤʦʚ ʫʛʣʝ-

ʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʛʣʶʢʦʟʥʳʭ 

ʦʩʪʘʪʢʦʚ. ʇʦʩʣʝʜʥʠʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ-

ʧʦʣʷʨʥʦʡ ʩʚʷʟʴʶ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʜʘʝʪ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʎɼ ʛʠʜʨʦʬʦʙʥʳʡ ʭʘʨʘʢ-

ʪʝʨ. ʇʨʠ ʵʪʦʤ ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ ʚ ʤʦʣʝ-

ʢʫʣʝ ʎɼ ʥʝ ʥʘʧʨʘʚʣʝʥʳ ʚʥʫʪʨʴ ʧʦʣʦʩʪʠ, ʘ ʦʙʨʘ-

ʱʝʥʳ ʥʘʨʫʞʫ, ʪ.ʝ. ʚ ʩʪʦʨʦʥʫ ʚʦʜʥʦʡ ʩʨʝʜʳ. 

ɼʘʥʥʳʝ ʛʨʫʧʧʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ 

ʧʦʣʦʞʝʥʠʶ: ʧʝʨʚʠʯʥʳʝ ʆʅ-ʛʨʫʧʧʳ ʣʦʢʘʣʠʟʦ-

ʚʘʥʳ ʥʘ ʫʟʢʦʤ ʢʨʘʝ ʤʦʣʝʢʫʣʳ ʎɼ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚʪʦʨʠʯʥʳʝ ʆʅ-ʛʨʫʧʧʳ ʨʘʩʧʦʣʦʞʝʥʳ ʫ ʙʦ-

ʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʘʷ ʎɼ (ʨʠʩ.1-ʙ). ʉʦʯʝʪʘʥʠʝ 

ʮʠʢʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʛʣʶʢʦʟʥʳʭ ʦʩʪʘʪʢʦʚ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʥʘʣʠʯʠʝ ʛʠʜʨʦʬʠʣʴʥʦʡ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʠ ʛʠʜʨʦʬʦʙʥʦʡ ʧʦʣʦʩʪʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʫʩʝʯʝʥʥʦ-ʢʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʎɼ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩʳ ʩ ʜʨʫ-

ʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ.  

ʅʘ ʨʘʟʤʝʨ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʎɼ, ʘ ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʢʦʤʧʣʝʢʩʳ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʪʘʪʢʦʚ ʛʣʶʢʦʟʳ, ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʫ. 

ʆʪ ʵʪʦʛʦ ʟʘʚʠʩʷʪ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʎɼ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜ-

ʦʧʨʝʜʝʣʷʝʪ ʩʬʝʨʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʪʘʙʣ. 1 

ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ Ŭ-, ɓ- ʠ ɔ-ʎɼ. 
 

ʊʘʙʣʠʮʘ 1 ï ʉʚʦʡʩʪʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʎɼ 

ʇʦʢʘʟʘʪʝʣʴ Ŭ-ʎɼ ɓ-ʎɼ ɔ-ʎɼ 

ʏʠʩʣʦ ʦʩʪʘʪʢʦʚ ʛʣʶʢʦʟʳ 6 7 8 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 972 1134 1296 

ʈʘʟʤʝʨ ʤʦʣʝʢʫʣʳ, (¡) ɼʠʘʤʝʪʨ ʧʦʣʦʩʪʠ ʪʦʨʘ 5,7 7,8 9,5 

ɺʥʝʰʥʠʡ ʜʠʘʤʝʪʨ 14,6 15,4 17,5 

ɺʳʩʦʪʘ 7 7 7 

ʆʙʲʝʤ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʤʦʣʝʢʫʣʳ, (¡3) 174 262 427 

ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʳʭ  

ʧʦʣʦʩʪʝʡ ʎɼ, ʤʣ ʚ 1 ʛ/ʚ 1 ʤʦʣʴ 

0,1/104 0,14/157 0,2/256 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ, ʧʨʠ 

25 Áʉ (ʛ/100 ʤʣ) 

ɺʦʜʘ  

(ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ) 

14,5 1,85 23,2 

ʄʝʪʘʥʦʣ-ʚʦʜʘ 50:50 1,2 0,3 2,8 

ʕʪʘʥʦʣ-ʚʦʜʘ 50:50 0,9 1,3 2,1 
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 1 ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ 

ʪʠʧʳ ʣʠʥʝʡʢʠ ʎɼ ʠʤʝʶʪ ʨʷʜ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʠʭ ʨʘʟʣʠʯʥʳʝ 

ʬʠʟʠʯʝʩʢʠʡ ʩʚʦʡʩʪʚʘ. ʊʘʢ, ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʛʣʶʢʦʟʥʳʭ ʦʩʪʘʪʢʦʚ ʩ 6 ʜʦ 8 (ʦʪ Ŭ-

ʎɼ ʜʦ ɔ-ʎɼ) ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ, ʜʠʘʤʝʪʨ ʧʦ-

ʣʦʩʪʠ ʪʦʨʘ, ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʠ ʦʙʲʝʤ ʚʥʫʪʨʝʥ-

ʥʝʡ ʧʦʣʦʩʪʠ ʤʦʣʝʢʫʣʳ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʶʪ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʎɼ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʪʘʢʞʝ ʠ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨ-

ʥʳʭ ʧʦʣʦʩʪʝʡ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ɔ-ʎɼ - 

ʩʘʤʘʷ ʦʙʲʝʤʥʘʷ ʠʟ ʪʨʝʭ ʤʦʣʝʢʫʣ ʎɼ (427 ¡3). 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ Ŭ-ʎɼ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ɓ-ʎɼ, ʥʦ ʥʘʠʙʦʣʝʝ ʚʳ-

ʩʦʢʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ɔ-ʎɼ, ʢʦ-

ʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 23,2 ʛ/100 ʤʣ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

250ʉ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʎɼ ʚ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʩʤʝʩʷʭ ʥʠʞʝ, ʯʝʤ ʚ ʚʦʜʝ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʪʘʢʠʭ ʨʘʩʪʚʦʨʘʭ ʤʦʣʝ-

ʢʫʣʳ ʚʦʜʳ ʦʙʨʘʟʫʶʪ ʤʝʥʴʰʝ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷ-

ʟʝʡ ʩ ʎɼ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪ-

ʚʫʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʤʦʣʝʢʫʣʘʤʠ ʩʧʠʨʪʦʚ.  

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤ-

ʧʣʝʢʩʘ ʤʝʞʜʫ ʤʦʣʝʢʫʣʦʡ-ʛʦʩʪʝʤ ʠ ʎɼ ð ʵʪʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʩʪʷ ʧʨʦʥʠʢʘʪʴ ʚʥʫʪʨʴ ʝʛʦ ʛʠʜʨʦ-

ʬʦʙʥʦʡ ʧʦʣʦʩʪʠ [11]. ʇʨʠʯʝʤ, ʤʝʞʜʫ ʛʦʩʪʝʤ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʎɼ ʚʦʟʤʦʞʥʦ ʫʩʠʣʝ-

ʥʠʝ ʩʚʷʟʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʥʘʧʨʠʤʝʨ, ʩʠʣʘʤʠ 

ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʨʘʟʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤ-

ʧʣʝʢʩʘ ʤʝʞʜʫ ɓ-ʎɼ ʠ ʵʢʩʪʨʘʢʪʦʤ ʧʝʨʝʯʥʦʡ 

ʤʷʪʳ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʨʦʣʴ çʛʦʩʪʷè. ʇʨʠ ʵʪʦʤ 

ʧʦʢʘʟʘʥʦ ʠʩʢʣʶʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚʦʟ-

ʜʫʭʘ (ʆ2) ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʵʢʩʪʨʘʢʪʘ ʧʝʨʝʯʥʦʡ ʤʷʪʳ çɻʦʩʪʷè ʚ ʤʦʣʝʢʫʣʫ ɓ-ʎɼ çʍʦʟʷʠʥʘè 

 

ʄʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ʤʝʞʜʫ ʎɼ çʍʦʟʷʠʥʦʤè ʠ ʤʦʣʝʢʫʣʘʤʠ 

çɻʦʩʪʷè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʝʤʢʠʡ 

ʧʨʦʮʝʩʩ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʥʫʪʨʝʥʥʷʷ ʧʦ-

ʣʦʩʪʴ ʎɼ ʠʤʝʝʪ ʛʠʜʨʦʬʦʙʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʥʘ 

ʥʝ ʩʯʠʪʘʝʪʩʷ ʧʫʩʪʦʡ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʤʦʣʝʢʫʣʳ ʚʦʜʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʠʜʨʦʬʦʙʥʳʝ 

ʩʚʦʡʩʪʚʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʎɼ ʦʙʫʩʣʦʚ-

ʣʝʥʳ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦ-

ʨʦʜʘ ʚ ʝʝ ʩʪʨʫʢʪʫʨʝ. ʂʦʚʘʣʝʥʪʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʵʪʠʤʠ ʘʪʦʤʘʤʠ ʬʦʨʤʠʨʫʶʪ 

ʥʝʧʦʣʷʨʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʧʨʠ-

ʪʷʛʠʚʘʶʪ ʢ ʩʝʙʝ ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʠʟ ʚʥʫʪʨʝʥ-

ʥʝʡ ʩʨʝʜʳ. ʇʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʧʦʣʦʩʪʠ ʤʦʣʝ-

ʢʫʣʳ ʚʦʜʳ ʧʦʜʚʝʨʞʝʥʳ ʣʠʰʴ ʩʣʘʙʦʤʫ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʶ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʦʚʳʭ ʩʠʣ ʩ ʘʪʦ-

ʤʘʤʠ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʘʷ ʵʥʝʨʛʠʷ ʪʘʢʦʡ ʩʚʷʟʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʠ-

ʥʘʤʠʯʝʩʢʦʤʫ ʦʙʤʝʥʫ ʩ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ ʚʦʜʳ 

ʚ ʤʦʣʝʢʫʣʝ ʎɼ. ʂʨʦʤʝ ʪʦʛʦ, ʛʠʜʨʦʢʩʠʣʴʥʳʝ 

ʛʨʫʧʧʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʎɼ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 

ʚʦʜʦʡ, ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʜʚʠʞʥʦʩʪʴ ʠ 
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ʦʨʠʝʥʪʘʮʠʶ ʤʦʣʝʢʫʣ ʚʦʜʳ ʚʥʫʪʨʠ ʝʛʦ ʧʦʣʦ-

ʩʪʠ. ʂʦʛʜʘ ʛʦʩʪʴ ʚʭʦʜʠʪ ʚ ʧʦʣʦʩʪʴ ʎɼ ʤʦʣʝ-

ʢʫʣʳ ʚʦʜʳ ʚʳʪʝʩʥʷʶʪʩʷ ʠʟ ʥʝʝ, ʨʘʟʨʳʚʘʷ 

ʩʚʷʟʠ ʩ ʬʦʨʤʠʨʫʶʱʠʤʠ ʩʪʝʥʢʠ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʣʦʩʪʠ ʘʪʦʤʘʤʠ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ. ʇʨʝʜ-

ʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʘ 

ʚʢʣʶʯʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ, ʧʨʠ ʢʦʪʦ-

ʨʦʤ ʛʠʜʨʦʬʦʙʥʳʝ ʫʯʘʩʪʢʠ ʤʦʣʝʢʫʣʳ-ʛʦʩʪʷ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʛʠʜʨʦ-

ʬʦʙʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʴʶ ʎɼ [11,12]. 

ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ 

ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʥʝʧʦʣʷʨʥʳʭ ʫʯʘʩʪʢʦʚ 

ʛʦʩʪʷ ʩ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʨʠʚʦʜʠʪ ʢ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘ-

ʮʠʠ ʩʠʩʪʝʤʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʢʦʤ-

ʧʣʝʢʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʥʳʭ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʦʙʨʘʟʫʝʤʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʇʨʠ ʵʪʦʤ ʯʝʤ ʙʦʣʴʰʝ ʧʣʦʱʘʜʴ 

ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʎɼ ʠ ʤʦʣʝʢʫʣʦʡ-ʛʦʩʪʝʤ, ʪʝʤ 

ʙʦʣʝʝ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʠʣʠʚʘʶʪʩʷ. ʇʨʦ-

ʮʝʩʩ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝ-

ʣʠʯʝʥʠʶ ʵʥʪʨʦʧʠʠ ʩʠʩʪʝʤʳ. ʇʦʜʦʙʥʘʷ ʩʠʪʫʘ-

ʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʠ 

ʧʦʜʚʠʞʥʦʩʪʠ ʤʦʣʝʢʫʣ ʚʥʫʪʨʠ ʥʝʝ. ʋʚʝʣʠʯʝ-

ʥʠʝ ʵʥʪʨʦʧʠʠ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʚʳʩʚʦʙʦʞʜʝ-

ʥʠʠ ʤʦʣʝʢʫʣ ʚʦʜʳ, ʢʘʢ ʚʦʢʨʫʛ çɻʦʩʪʷè, ʪʘʢ ʠ 

ʠʟ ʧʦʣʦʩʪʠ ʎɼ, ʜʝʣʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤ-

ʧʣʝʢʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʠ ʪʘʢʞʝ ʩʪʘ-

ʙʠʣʠʟʠʨʫʝʪ ʝʛʦ. ɼʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʢʘʟʳ-

ʚʘʶʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʢʘʧʩʫʣʠʨʦ-

ʚʘʥʠʝ ʜʦʙʘʚʦʢ ʚ ʤʦʣʝʢʫʣʫ ʎɼ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʦʣʦʩʪʴ 

ʎɼ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʫʩʣʦʚʠʷ ʩʦʟʜʘʥʠʷ ʥʦ-

ʚʳʭ ʬʦʨʤ ʚʚʦʜʠʤʳʭ ʜʦʙʘʚʦʢ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʩʚʦʡʩʪʚ ʩʘʭʘʨʘ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʠ 

ʟʘʧʘʪʝʥʪʦʚʘʪʴ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢ-

ʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʜʦ-

ʙʘʚʦʢ.  
ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʠʩʪʘʣʣʠ-

ʯʝʩʢʠʡ ʙʝʣʳʡ ʩʘʭʘʨ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʠʤʝʶʱʠʡ 

ʩʦʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʥ ʥʝ ʪʦʣʴʢʦ 

ʷʚʣʷʝʪʩʷ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʦʤ, ʥʦ ʠ ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʤʥʦʛʠʭ ʜʨʫʛʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʛʨʝʜʠʝʥ-

ʪʦʚ, ʠʤʝʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. 

ɽʛʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʢʫʩʦʚʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʭ ʪʝʢ-

ʩʪʫʨʳ ʠ ʩʦʭʨʘʥʥʦʩʪʠ. ɽʛʦ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʩʦ-

ʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʮʝʥʳ ʥʘ ʩʘʭʘʨ 

ʠ ʩʦʜʝʨʞʘʱʠʝ ʝʛʦ ʧʨʦʜʫʢʪʳ ʚ ʈʦʩʩʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʤʠ ʧʦʜʩʣʘʩʪʠʪʝʣʷʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʘʥʘʣʦʛʘʤʠ. ʕʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʚʦʜʦʚ ʦʩʦʙʝʥʥʦ 

ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʩʦʮʠʘʣʴʥʦ ʫʷʟʚʠʤʳʭ ʩʣʦʝʚ 

ʥʘʩʝʣʝʥʠʷ.  

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʩʘʭʘʨʘ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʛʨʘʥʫʣʠʨʦʚʘʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʜʘʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʝʩʪʥʳ ʥʘʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʚʠʜʦʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʝʨʚʳʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ 

ɺʅʀʀʂ ʩʦʚʤʝʩʪʥʦ ʩ ʄɻʋʊʋ ʠʤ. ʂ.ɻ. ʈʘʟ-

ʫʤʦʚʩʢʦʛʦ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʠʤʠ ʪʝʭʥʦʣʦʛʠʷ 

ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʩʘʭʘʨʦʟʳ ʚ ʚʠʜʝ ʛʨʘ-

ʥʫʣ ʨʘʟʤʝʨʦʤ 3ï6 ʤʤ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: ʧʦʜ-

ʛʦʪʦʚʢʘ ʟʘʪʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʨʘʱʠʚʘ-

ʥʠʝ ʟʘʪʨʘʚʦʯʥʳʭ ʛʨʘʥʫʣ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʠʭ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʩʫʰʢʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʧʦʪʦʢʝ ʛʦʨʷʯʝʛʦ 

ʚʦʟʜʫʭʘ. ʈʦʩʪ ʛʨʘʥʫʣ ʦʙʫʩʣʦʚʣʝʥ ʢʨʠʩʪʘʣʣʠ-

ʟʘʮʠʝʡ ʩʘʭʘʨʦʟʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʫʣ ʠʟ 

ʦʤʳʚʘʶʱʝʛʦ ʠʭ ʧʝʨʝʩʳʱʝʥʥʦʛʦ ʩʘʭʘʨʩʦʜʝʨ-

ʞʘʱʝʛʦ ʨʘʩʪʚʦʨʘ (ʨʠʩ. 3). ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭ-

ʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʩʫʭʦʡ ʛʨʘʥʫʣʠ-

ʨʦʚʘʥʥʳʡ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʡ ʧʨʦʜʫʢʪ, ʠʤʝʶ-

ʱʠʡ ʚʠʜ ʛʨʘʥʫʣ, ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ. ʇʦʜʦʙʥʳʝ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ 

ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʧʨʠ-

ʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥ-

ʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʚ ʨʦʣʠ ʩʳʨʴʷ ʜʣʷ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʉʝʛʦʜʥʷ ʢ ʥʦʚʳʤ ʚʠʜʘʤ ʧʠʱʝʚʦʡ ʧʨʦ-

ʜʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʦʩʥʦʚʝ ʩʘʭʘʨʘ, 

ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʆʩʦ-

ʙʝʥʥʦ ʟʥʘʯʠʤʳʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝ-

ʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʚʚʦʜʠʤʳʭ ʚ 

ʛʨʘʥʫʣʳ ʩʘʭʘʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʦʛʘʱʘʶ-

ʱʠʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠʯʝʤ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ, ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʠʭ ʟʘʱʠʪʳ ʦʪ ʦʢʠʩʣʝʥʠʷ 

ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʣʘʛʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʵʢʩ-

ʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯ-

ʰʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʛʨʘ-

ʥʫʣʳ ʧʠʱʝʚʳʭ ʦʙʦʛʘʱʘʶʱʠʭ ʜʦʙʘʚʦʢ ʧʫʪʝʤ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʮʠʢʣʦʜʝʢʩʪʨʠ-

ʥʦʚ (ʎɼ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʥʮʠʘʣ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘʥʫ-

ʣʠʨʦʚʘʥʥʳʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʎɼ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯ-

ʰʝʥ. ʇʨʠ ʵʪʦʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʱʠ-

ʱʝʥʳ ʧʘʪʝʥʪʘʤʠ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ ʜʚʝ ʚʟʘʠʤʦ-

ʜʦʧʦʣʥʷʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘ-

ʥʫʣʠʨʦʚʘʥʥʳʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ. 

ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʜʘʪʴ ʩʘʭʘʨʫ 

ʥʦʚʳʝ ʫʣʫʯʰʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ 

ʚ ʥʝʛʦ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʜʦʙʘʚʦʢ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʮʝʩʩʫ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ 

ʙʝʣʦʛʦ ʩʘʭʘʨʘ [6]. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʩʘʭʘʨʘ ʩʤʝʩʠ ʬʨʫʢʪʦʦʣʠ-

ʛʦʩʘʭʘʨʠʜʦʚ ʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ ʚ ɓ-ʎɼ 

ʵʢʩʪʨʘʢʪʘ ʢʦʬʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʪʨʘʚʢʠ [13,14]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʥʫʣ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦ-

ʩʣʦʡʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʦʛʘ-

ʱʝʥʥʦʛʦ ʩʪʝʚʠʦʟʠʜʦʤ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʨʘʩ-

ʪʚʦʨʘ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ 80-83% ʩʫʭʠʭ ʚʝʱʝʩʪʚ 

(ʉɺ). ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʳʝ ʛʨʘʥʫʣʳ ʪʨʝʙʫʝʤʦʛʦ ʨʘʟʤʝʨʥʦʛʦ ʜʠʘ-

ʧʘʟʦʥʘ ʚʳʩʫʰʠʚʘʶʪ ʜʦ ʚʣʘʞʥʦʩʪʠ 0,3-0,4% 

ʧʦ ʤʘʩʩʝ ʧʨʦʜʫʢʪʘ.  

ʉʭʝʤʘʪʠʯʥʦ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʛʨʘʥʫʣ ʧʫʪʝʤ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʟ ʥʘʩʳʱʝʥʥʳʭ ʩʘʭʘʨʩʦʜʝʨ-

ʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʩʧʦʩʦʙʫ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.3. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ.3 ʦʩ-

ʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ: ʧʦʜʛʦʪʦʚʢʘ 

ʟʘʪʨʘʚʢʠ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘ-

ʥʫʣ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʥʫʣ ʠ ʠʭ ʥʘʨʘʱʠʚʘʥʠʝ 

ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʘʟʤʝʨʦʚ; ʩʫʰʢʘ ʛʨʘʥʫʣ ʜʦ 

ʪʨʝʙʫʝʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: ʫʧʘ-

ʢʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ ʛʨʘʥʫʣ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʩʘʭʘʨʘ ʧʦ ʇʘʪ. 2654716 

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʛʨʘʥʫʣʠʨʦʚʘ-

ʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʥʦʛʦʩʣʦʡʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ, ʚ ʢʦ-

ʪʦʨʦʡ ʷʜʨʦ ʠʟ ɓ-ʎɼ ʩ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʤ 

ʵʢʩʪʨʘʢʪʦʤ ʢʦʬʝ ʠ ʬʨʫʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ 

ʟʘʱʠʱʝʥʦ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʕʪʦ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʦʪʥʦʡ 

ʦʙʦʣʦʯʢʠ ʩʘʭʘʨʦʟʳ ʚ ʩʤʝʩʠ ʩʦ ʩʪʝʚʠʦʟʠʜʦʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʫʣ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʧʨʦʮʝʩʩʝ 
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ʥʘʨʘʱʠʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʫʰʢʠ ʦʙʨʘʟʦ-

ʚʘʥʥʳʭ ʛʨʘʥʫʣ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʚʚʦʜʠʤʳʭ ʚ ʛʨʘʥʫʣʳ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʩʦ-

ʟʜʘʚʘʪʴ ʧʨʦʜʫʢʪ ʩ ʟʘʜʘʥʥʳʤʠ ʩʝʥʩʦʨʥʳʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʚʢʫʩʘ, ʘʨʦʤʘʪ). 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʮʝʩʩ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ 

ʩʘʭʘʨʘ [7] ʠ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʨʘʥʫʣ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚ ʢʘ-

ʯʝʩʪʚʝ ʟʘʪʨʘʚʢʠ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘ-

ʭʘʨ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʳʱʝʥʥʳʡ ʵʢʩʪʨʘʢʪʦʤ 

ʧʝʨʝʯʥʦʡ ʤʷʪʳ ɓ-ʎɼ. ʇʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʚʚʦʜʷʪʩʷ ʧʨʠ ʦʙʦʛʘ-

ʱʝʥʠʠ ʛʨʘʥʫʣ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʨʘʚ-

ʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ ʦʙʨʘʟʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʞʜʫ ɓ-

ʎɼ ʠ ʵʢʩʪʨʘʢʪʦʤ ʧʝʨʝʯʥʦʡ ʤʷʪʳ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩ. 2. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʥʘʨʘʱʠʚʘʥʠʝ ʟʘʪʨʘʚʦʯʥʳʭ ʛʨʘʥʫʣ ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʦʩʪʘʚʫ 

ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʥʘʨʘʱʠʚʘʥʠʷ ʥʘ ʛʨʘʥʫʣʳ ʟʘʪʨʘʚʢʠ ʥʘʥʦʩʠʪʩʷ 

ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʡ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 81-

83% ʉɺ. ʇʨʠ ʵʪʦʤ ʦʥ ʦʙʦʛʘʱʝʥ ʪʨʘʚʷʥʳʤʠ 

ʵʢʩʪʨʘʢʪʘʤʠ, ʘ ʫʞʝ ʟʘʪʝʤ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʧʦ-

ʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʨʘʱʠʚʘʥʠʷ ʛʨʘʥʫʣ ʥʘ ʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ ʦʙʦʣʦʯʢʫ ʠʟ ʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʘʣʴʪʠʪʘ. ʇʦ ʟʘʚʝʨ-

ʰʝʥʠʶ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʛʦʪʦʚʳʝ ʛʨʘʥʫʣʳ ʧʦ-

ʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʩʫʰʢʫ, 

ʛʜʝ ʚʳʩʫʰʠʚʘʶʪ ʜʦ ʛʦʪʦʚʥʦʩʪʠ. ʅʘ ʨʠʩ. 4 ʧʦ-

ʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

ʠ ʥʝʢʦʪʦʨʳʝ ʠʭ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʩʘʭʘʨʘ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦ-

ʛʠʠ. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ 

(ʇʘʪ. 2774422) 

 

ʀʟ ʨʠʩ. 4 ʚʠʜʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭ-

ʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʪʨʘʚʢʠ ʙʝʣʦʛʦ ʩʘʭʘʨʘ, ʥʘʩʳʱʝʥ-

ʥʦʛʦ ʵʢʩʪʨʘʢʪʦʤ ʧʝʨʝʯʥʦʡ ʤʷʪʳ ɓ-ʎɼ, ʢʦʪʦ-

ʨʳʡ ʚʥʦʩʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʪʨʘ-

ʚʦʯʥʳʭ ʛʨʘʥʫʣ. ʀʥʢʘʧʩʫʣʠʨʦʚʘʥʠʝ ʵʢʩʪʨʘʢʪʘ 

ʚ ʤʦʣʝʢʫʣʳ ɓ-ʎɼ ʤʦʞʝʪ ʠʩʢʣʶʯʠʪʴ ʥʝʞʝʣʘ-

ʪʝʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʚʚʦʜʠʤʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʩ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʩʦʭʨʘʥʥʦʩʪʠ ʥʘʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʚʚʦʜʠʤʦʡ ʤʷʪʳ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘ-

ʶʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ 

ʛʨʘʥʫʣ. ʇʨʠʯʝʤ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʥʝʦʙʭʦʜʠʤʦʡ 

ʧʨʦʯʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʠʭ 

ʥʘʨʘʱʠʚʘʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʛʨʘʥʫʣ ʥʘʥʦʩʷʪ ʦʙʦʛʘʱʝʥʥʳʡ ʤʘʣʴʪʠʪʦʤ ʩʘ-

ʭʘʨʩʦʜʝʨʞʘʱʠʡ ʨʘʩʪʚʦʨ. 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʘʣʴʪʠʪ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ 

ʛʠʜʨʠʨʦʚʘʥʠʷ ʜʠʩʘʭʘʨʠʜʘ ʤʘʣʴʪʦʟʳ, ʚʳʨʘʙʘ-

ʪʳʚʘʝʤʦʡ ʠʟ ʢʫʢʫʨʫʟʥʦʛʦ ʠʣʠ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 
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ʢʨʘʭʤʘʣʘ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝ-

ʣʠʡ ʤʘʣʴʪʠʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʪʚʝʨʜʦʡ ʠ ʧʨʦʯʥʦʡ ʦʙʦʣʦʯʢʠ, ʘʥʘʣʦʛʠʯʥʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʘʭʘʨʦʟʳ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʝʝ 

ʥʠʟʢʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʩʣʘʜʦʩʪʠ ʛʨʘ-

ʥʫʣ. ʄʘʣʴʪʠʪ ʤʝʥʝʝ ʛʠʛʨʦʩʢʦʧʠʯʝʥ, ʯʝʤ ʩʘʭʘ-

ʨʦʟʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʪ.ʝ. 

ʦʥ ʤʝʥʝʝ ʩʢʣʦʥʝʥ ʢ ʧʦʛʣʦʱʝʥʠʶ ʚʣʘʛʠ ʠʟ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʝʛʦ 

ʤʝʥʴʰʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝ-

ʣʠʯʝʥʠʶ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʛʨʘʥʫʣ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʭ ʨʘʟʤʷʛʯʝʥʠʝ ʠ ʩʣʠʧʘʥʠʝ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʥʝʩʝʥʠʝ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ 

ʨʘʩʪʚʦʨʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʩʠʨʦʧʦʤ ʤʘʣʴʪʠʪʘ, 

ʥʘ ʵʪʘʧʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʨʘʱʠʚʘʥʠʷ ʛʨʘʥʫʣ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ, ʦʙʦʣʦʯʢʘ 

ʥʘ ʦʩʥʦʚʝ ʤʘʣʴʪʠʪʘʤ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ 

ʬʠʟʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ. ʆʥʘ ʟʘʤʝʜʣʷʝʪ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʝ ʚʣʘʛʠ ʚʛʣʫʙʴ ʛʨʘʥʫʣʳ, ʮʝʥʪʨ, ʢʦʪʦ-

ʨʦʡ ʩʬʦʨʤʠʨʦʚʘʥ ʠʟ ʩʘʭʘʨʦʟʳ ʠ ʥʘʩʳʱʝʥʥʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʧʝʨʝʯʥʦʡ ʤʷʪʳ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ 

ʛʨʘʥʫʣ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢ ʩʘʭʘʨʫ, ʢʘʢ ʢ 

ʦʜʥʦʤʫ ʠʟ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʠʱʝʚʦʤ 

ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʦʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʛʦ ʢʘʯʝʩʪʚʫ. ʅʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʘ-

ʭʘʨʘ, ʤʦʛʫʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ 

ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʢʫ ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʝʛʦ ʦʩʥʦʚʝ 

ʛʨʘʥʫʣ, ʘ ʟʥʘʯʠʪ ʠ ʥʘ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʢʝ. ɺ ʪʘʙʣ. 2 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʙʝʣʦʛʦ ʩʘʭʘʨʘ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ (ʊʉ2) 

ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦ-

ʜʫʢʪʦʚ ʧʦ ʧʘʪʝʥʪʘʤ ˉ2654716 ʠ ˉ2774422. 
 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʙʝʣʦʛʦ ʩʘʭʘʨʘ (ʊʉ2) ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʥʳʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ 

ɹʝʣʳʡ ʩʘʭʘʨ (ʊʉ2)  ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʡ 

 ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʡ 

ʧʨʦʜʫʢʪ 

 ( ʇʘʪ. 2654716) 

ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʩʘʭʘʨʩʦ-

ʜʝʨʞʘʱʠʡ 

ʧʨʦʜʫʢʪ 

(ʇʘʪ.2774422) 

ɺʢʫʩ ʠ ʟʘʧʘʭ ʉʣʘʜʢʠʡ, ʙʝʟ ʧʦʩʪʦ-

ʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ ʠ 

ʟʘʧʘʭʦʚ 

ʉʣʘʜʢʠʡ, ʩʦ ʩʣʘʙʳʤ 

ʢʦʬʝʡʥʳʤ ʚʢʫʩʦʤ 

ʉʣʘʜʢʠʡ, ʩ ʷʨʢʦ ʚʳʨʘʞʝʥ-

ʥʦʡ ʧʨʦʭʣʘʜʦʡ 

ɺʥʝʰʥʠʡ ʚʠʜ ʉʳʧʫʯʘʷ ʤʘʩʩʘ ʢʨʠ-

ʩʪʘʣʣʦʚ 

ʆʜʥʦʨʦʜʥʳʝ ʛʨʘʥʫʣʳ  

ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ  

ʙʝʟ ʢʦʤʢʦʚ 

ʆʜʥʦʨʦʜʥʳʝ ʛʨʘʥʫʣʳ ʩʬʝ-

ʨʠʯʝʩʢʦʡ ʬʦʨʤʳ 

 ʙʝʟ ʢʦʤʢʦʚ 

ʉʳʧʫʯʝʩʪʴ  ʉʳʧʫʯʠʡ ʉʳʧʫʯʠʡ ʉʳʧʫʯʠʡ 

ʎʚʝʪ ʏʠʩʪʳʡ ʙʝʣʳʡ ʮʚʝʪ ʂʨʝʤʦʚʳʡ ɹʝʣʳʡ, ʩ ʟʝʣʝʥʳʤ ʦʪʪʝʥʢʦʤ 

ʏʠʩʪʦʪʘ ʨʘʩ-

ʪʚʦʨʘ 

ʇʨʦʟʨʘʯʥʳʡ ʨʘʩʪʚʦʨ 

ʙʝʟ ʦʩʘʜʢʘ 

ʉʚʝʪʣʦ-ʞʝʣʪʳʡ 

ʨʘʩʪʚʦʨ, ʙʝʟ 

ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʦʩʘʜʢʘ 

ʧʨʠʤʝʩʝʡ 

ʉʚʝʪʣʦ-ʞʝʣʪʳʡ 

ʨʘʩʪʚʦʨ, ʙʝʟ ʥʝʨʘʩʪʚʦʨʠ-

ʤʦʛʦ ʦʩʘʜʢʘ ʠ ʧʨʠʤʝʩʝʡ 

  

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 2 ʚʠʜʥʦ, ʯʪʦ ʙʝʣʳʡ ʩʘ-

ʭʘʨ, ʢʘʢ ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʩʘ-

ʭʘʨʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ 

ʦʪʣʠʯʠʷ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʢʘʩʘʶʪʩʷ ʚʢʫʩʦʚʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʢʘʯʝʩʪʚʘʭ, ʮʚʝʪʥʦʩʪʠ ʠ ʯʠʩʪʦʪʝ ʨʘʩʪʚʦʨʘ.  

ʇʦʜʦʙʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʩʢʦʨʝʝ 

ʚʩʝʛʦ ʦʙʫʩʣʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦʤ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ʊʘʢ, ʙʝʣʳʡ ʩʘʭʘʨ (ʊʉ2) 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʩʣʘʜʢʠʡ ʚʢʫʩ 

ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ ʠ ʟʘʧʘʭʦʚ. ɻʨʘʥʫ-

ʣʠʨʦʚʘʥʥʳʡ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʡ ʧʨʦʜʫʢʪ (ʩʘ-

ʭʘʨ) ʧʦ ʧʘʪʝʥʪʫ ˉ 2654716 [6] ʦʪʤʝʯʝʥ ʩʣʘ-

ʙʳʤ ʢʦʬʝʡʥʳʤ ʚʢʫʩʦʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʩʢʦ-

ʨʝʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʪʨʘʚʢʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʚ ɓ-ʎɼ ʵʢʩʪʨʘʢʪ ʢʦʬʝ, 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʦʪʦʨʦʛʦ ʨʝʛʫʣʠʨʦʚʘʣʠ ʧʦ 

ʚʢʫʩʫ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ 
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ʩʘʭʘʨ ʧʦ ʧʘʪʝʥʪʫ ˉ ˉ 2774422 [7] ʦʪʣʠʯʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʧʨʦʭʣʘʜʳ ʚʦ 

ʚʢʫʩʝ. ʇʨʠʯʠʥʦʡ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʛʨʘʥʫʣ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥ-

ʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʝʨʝʯʥʦʡ ʤʷʪʳ. ɺʩʝ ʪʨʠ ʦʙ-

ʨʘʟʮʘ ʦʙʣʘʜʘʶʪ ʩʳʧʫʯʝʡ ʩʪʨʫʢʪʫʨʦʡ. ɻʨʘʥʫ-

ʣʠʨʦʚʘʥʥʳʝ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ ʧʦ 

ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦʨʦʜ-

ʥʳʝ ʛʨʘʥʫʣʳ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʙʝʟ ʧʨʠʟʥʘ-

ʢʦʚ ʘʛʣʦʤʝʨʘʮʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʝʣʦʛʦ ʩʘʭʘʨʘ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʤ ʧʨʦʜʫʢ-

ʪʘʤ ʩʚʦʡʩʪʚʝʥʥʘ ʥʝʢʦʪʦʨʘʷ ʦʢʨʘʩʢʘ. ʇʨʠʯʠ-

ʥʦʡ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʮʚʝʪʥʦʩʪʠ ʛʨʘʥʫʣ ʷʚʣʷʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʠʭ ʩʦʩʪʘʚʝ ʢʨʘʩʷʱʠʭ ʚʝʱʝʩʪʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʙʝʣʳʡ ʩʘ-

ʭʘʨ ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʦʙʨʘʟʫʝʪ ʧʨʦʟʨʘʯʥʳʡ 

ʨʘʩʪʚʦʨ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʛʨʘʥʫʣ ʩʘ-

ʭʘʨʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ ʦʥʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʥʝʢʦʪʦʨʫʶ ʦʢʨʘʩʢʫ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʩʘʭʘʨʩʦ-

ʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ, ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʦʚ, ʥʝ ʩʦ-

ʜʝʨʞʠʪ ʚ ʠʭ ʨʘʩʪʚʦʨʘʭ ʦʩʘʜʢʘ. ɺ ʮʝʣʦʤ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʚ ɓ-ʎɼ 

ʵʢʩʪʨʘʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʦʨʛʘʥʦʣʝʧʪʠ-

ʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʭʘʨʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʢʣʶʯʝʥʠʝ ʤʦʣʝʢʫʣ ʵʢʩʪʨʘʢʪʦʚ ʚ ɓ-ʎɼ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʠʭ ʟʘʱʠʪʫ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʛʨʘ-

ʜʘʮʠʠ ʠ ʛʠʜʨʦʣʠʟʘ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʞʝ-

ʣʘʪʝʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʠʥ-

ʢʣʶʟʠʨʦʚʘʥʥʳʤʠ ʚ ʎɼ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʘʭʘʨʘ ʚ 

ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ, ʝʛʦ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʝʛʦ ʦʙʦʛʘʱʝʥʠʷ ʥʝʢʦʪʦʨʳʤʠ ʠʥʛʨʝʜʠ-

ʝʥʪʘʤʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ ʦʙʨʘʱʝʥʦ 

ʥʘ ʦʙʦʛʘʱʝʥʠʷ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ 

ʨʘʟʣʠʯʥʳʤʠ ɹɸɺ ʠ ʧʠʱʝʚʳʤʠ ʜʦʙʘʚʢʘʤʠ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʝʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʭ ʚʚʦʜʘ ʚ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʝ ʧʨʦ-

ʜʫʢʪʳ ʧʫʪʝʤ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ 

ʢʨʘʭʤʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʮʠʢʣʦ-

ʜʝʢʩʪʨʠʥʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʘ ʜʘʥ-

ʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʤʦʜʝʣʠ ɻʦʩʪʴ-ʍʦ-

ʟʷʠʥ ʠ ʫʪʦʯʥʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʧʦʜʦʙʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦ-

ʜʦʙʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʭʦʜʝ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʧʘʪʝʥ-

ʪʦʚʘʥʳ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʚʠʜʝ ʛʨʘʥʫʣ. ɺ ʠʭ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ɓ-ʎɼ ʜʣʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʵʢʩʪʨʘʢʪʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʟʘ-

ʱʠʪʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ (ʩʘʭʘʨʩʦ-

ʜʝʨʞʘʱʠʭ ʛʨʘʥʫʣ) ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʯʥʦʩʪʠ ʦʙʦʣʦʯʝʢ 

ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʛʨʘʥʫʣ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘ-

ʢʠʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ ʠʭ 

ʩʪʨʫʢʪʫʨʳ. ʌʦʨʤʠʨʫʝʤʘʷ ʚ ʧʨʦʮʝʩʩʝ ʥʘʨʘʱʠ-

ʚʘʥʠʷ ʩʪʨʫʢʪʫʨʘ ʛʨʘʥʫʣ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʫʶ ʠʭ ʟʘʱʠʪʫ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦ-

ʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʝ ʧʨʦ-

ʜʫʢʪʳ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʧʦʣʥʦʮʝʥʥʦʝ ʧʠ-

ʪʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪ ʨʷʜ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʛʨʫʧʧʝ ʤʝ-

ʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪ ʜʠʘʙʝʪ 2-ʛʦ ʪʠʧʘ, ʦʞʠʨʝʥʠʝ, ʟʘʙʦʣʝʚʘʥʠʷ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʜʘʯʘ ʚʥʝʜʨʝʥʠʷ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʘʮʠʦʥʳ ʧʠʪʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʫʛʣʝʚʦʜʦʚ ʧʦ ʜʣʠʥʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʩʪʘʪʴʝ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʦʭʚʘʪʳʚʘʝʪ ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʚ ʦʙʣʘʩʪʠ ʨʝʟʠʩʪʝʥʪ-

ʥʳʭ ʢʨʘʭʤʘʣʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʫʪʨʠʮʝʚʪʠʯʝʩʢʦʡ ʨʦʣʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʢʘʢ ʬʘʢʪʦʨʘ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʤʝʦʩʪʘʟʦʤ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʟʠʩʪʝʥʪʥʳʡ ʢʨʘʭʤʘʣ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ, ʥʝʧʦʣ-

ʥʦʮʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʛʦʤʝʦʩʪʘʟ ʯʝʣʦʚʝʢʘ, ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ 2-ʛʦ ʪʠʧʘ. 
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ɺʚʝʜʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʩʣʦʞʠʚʰʝʡʩʷ ʢ 

ʥʘʯʘʣʫ XXI ʚʝʢʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʬʦʨʤʠ-

ʨʦʚʘʣʘʩʴ ʛʣʦʙʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʦʙʣʘʩʪʠ ʥʫʪ-

ʨʠʮʠʦʣʦʛʠʠ, ʘ ʠʤʝʥʥʦ, ʜʝʬʠʮʠʪʥʦʩʪʴ ʨʘʮʠ-

ʥʦʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ ʧʦ ʙʘʟʦʚʳʤ 

ʥʫʪʨʠʝʥʪʘʤ. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʥʜʝʥ-

ʮʠʷʤʠ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ 

ʚʩʝ ʙʦʣʝʝ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʯʪʦ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʛʣʫʙʦʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʧʨʠʨʦʜʥʦʛʦ 

ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ [1-6]. 

ʅʝʧʦʣʥʦʮʝʥʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʯʝʣʦ-

ʚʝʢʘ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʫʣʴʪʨʘʦʙʨʘʙʦʪʢʠ ʧʨʠʨʦʜʥʦʛʦ 

ʩʳʨʴʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʦʙʨʝʪʘʶʱʠʭ 

ʭʘʨʘʢʪʝʨ ʵʧʠʜʝʤʠʠ ʚ ʯʘʩʪʠ ʦʪʜʝʣʴʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ.  ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ɺʩʝ-

ʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) 

ʠ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ (ʌɸʆ). 

ɼʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʨʝʢʣʘʤʳ ʫʣʴʪʨʘ-

ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [3-4]. 

ʇʨʦʙʣʝʤʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦ-

ʥʦʚ ʧʠʪʘʥʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʝ ʜʘʥʥʳʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʝʞʝʛʦʜ-

ʥʳʡ ʨʦʩʪ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ 

[7].  

ʂ ʭʨʦʥʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʩʚʷʟʘʥ-

ʥʳʤ ʩ ʥʝʧʦʣʥʦʮʝʥʥʳʤ ʧʠʪʘʥʠʝʤ, ʦʪʥʦʩʷʪ: 

ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ ʚʪʦʨʦʛʦ ʪʠʧʘ, ʩʝʨʜʝʯʥʦ-ʩʦ-

ʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ 
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ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. ɼʠʥʘʤʠʢʘ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʜʘʥʥʳʤ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1 [7].  

ʇʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣ. 1 ʜʘʥʥʳʤ ʌʝ-

ʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠ-

ʩʪʠʢʠ, ʠʟʣʦʞʝʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʤ ʠʟʜʘʥʠʠ 

çɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʈʦʩʩʠʠè ʚ 2023 ʛʦʜʫ, 

ʚʠʜʥʘ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʩʝʣʝ-

ʥʠʷ ʈʦʩʩʠʠ ʩ 2020 ʧʦ 2022 ʛʦʜ. ʉʦʚʦʢʫʧʥʳʡ 

ʧʨʦʮʝʥʪ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʙʦʣʝʟʥʝʡ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 25%. ɽʞʝʛʦʜʥʘʷ 

ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʥʝʧʦʣʥʦʮʝʥʥʳʤ ʧʠʪʘ-

ʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠ-

ʤʳʡ ʥʝʛʘʪʠʚʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʥʘʰʝʛʦ ʦʙ-

ʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ 

ʟʘʪʨʘʪʳ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʥʝʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʪʨʝʙʫʝʪ 

ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʰʝʥʠʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ ʩ ʮʝʣʴʶ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ ʥʘʩʝʣʝ-

ʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘ-

ʝʪʩʷ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 18.06.2024 ʛ., 

ʛʜʝ ʨʘʟʨʘʙʦʪʢʘ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ, 

ʣʝʯʝʙʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʚʭʦ-

ʜʠʪ ʚ ʯʠʩʣʦ ʢʨʠʪʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ [8].  

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʨʘʮʠʦʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʢʦʪʦ-

ʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘ-

ʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʨʝʟʠʩʪʝʥʪʥʳʡ ʢʨʘʭʤʘʣ. 

ʆʙʲʝʢʪ ʥʘʩʪʦʷʱʝʛʦ ʦʙʟʦʨʘ: ʨʝʟʠʩʪʝʥʪ-

ʥʳʡ ʢʨʘʭʤʘʣ ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦ-

ʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘ-

ʮʠʦʥʦʚ ʧʠʪʘʥʠʷ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʦʙʣʘ-

ʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʢʨʘʭʤʘʣʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʧʠʪʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠ,̫ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʥʳʝ ʩʪʘʣʠ ʫʜʝ-

ʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʨʝʟʠʩʪʝʥʪ-

ʥʳʭ ʢʨʘʭʤʘʣʦʚ. ɸʢʪʠʚʥʦ ʠʟʫʯʘʣʠʩʴ ʧʦʣʝʟʥʳʝ 

ʩʚʦʡʩʪʚʘ ʪʘʢʠʭ ʢʨʘʭʤʘʣʦʚ ʧʨʠ ʠʭ ʚʢʣʶʯʝʥʠʠ 

ʚ ʩʦʩʪʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʠʱʝ-

ʚʳʤ ʧʨʦʜʫʢʪʘʤ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʷʚʣʷ-

ʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʝʟʠʩʪʝʥʪʥʦʛʦ ʢʨʘʭʤʘʣʘ, 

ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʠʬʠʢʘ-

ʮʠʡ [9-15]. 
  

ʊʘʙʣʠʮʘ 1 ⱷ ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʙʦʣʝʟʥʷʤ ʚ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2022 ʛʦʜ [7] 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʙʦ-

ʣʝʚʘʥʠʷ 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʟʘʙʦʣʝʚʘʥʠʡ 

ʚʩʝʛʦ, ʧʦ ʛʦʜʘʤ 

ɺ ʪʦʤ ʯʠʩʣʝ ʩ ʜʠʘʛʥʦʟʦʤ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʤ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ, ʧʦ ʛʦ-

ʜʘʤ 

2020 2021 2022 2020 2021 2022 

ɺʩʝʛʦ, ʪʳʩʷʯ ʯʝʣʦʚʝʢ 

ɺʩʝ ʙʦʣʝʟʥʠ 229091,3 245149,0 254022,5 111294,3 125022,4 130442,6 

ɸʥʝʤʠʷ 1 406,8 1 446,1 1 507,4 438,9 460,2 485,9 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 5 106,5 5 168,9 5 277,6 321,8 346,0 373,4 

ʆʞʠʨʝʥʠʝ 1 909,7 1 981,7 2 178,6 371,9 383,3 419,4 

ɹʦʣʝʟʥʠ ʥʝʨʚʥʦʡ ʩʠ-

ʩʪʝʤʳ 

7 544,6 7 815,5 8 126,2 1836,5 1 974,8 2 057,0 

ʇʦʚʳʰʝʥʥʦʝ ʢʨʦʚʷ-

ʥʦʝ ʜʘʚʣʝʥʠʝ 

16 391,6 17 150,4 18 474,8 1 368,0 1 447,5 1 718,1 

ʀʰʝʤʠʯʝʩʢʘʷ ʙʦ-

ʣʝʟʥʴ ʩʝʨʜʮʘ 

7 489,0 7 456,3 7 604,0 945,3 934,0 988,7 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠ-

ʱʝʚʘʨʝʥʠʷ 

14 810,0 15 103,8 15 298,8 3 855,0 3 920,8 3 985,7 

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 7 132,3 7 295,9 7 616,5 1440,1 1484,1 1593,8 

ʇʨʦʮʝʥʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʙʦʣʝʟʥʝʡ, % 

 26,2 25,2 26,2 9,6 8,2 8,6 
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ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʢʨʘʭʤʘʣʦʚ ʧʦ ʫʨʦʚʥʶ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʦ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʙʳʣʦ ʫʜʝʣʝʥʦ ʤʝʪʦʜʘʤ ʧʦʚʳʰʝʥʠʷ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʠ ʢʨʘʭʤʘʣʦʚ ʠ ʨʘʟʨʘʙʦʪʢʝ ʢʨʠʪʝʨʠʝʚ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʪʝʨʤʠʥʦʤ çʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ ʢʨʘʭʤʘʣʘè (ʈʂ) ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʛʠʜʨʦʣʠʟʫ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠ-

ʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʩʱʝʧʣʝʥʠʝ 

ʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʠ, ʛʜʝ 

ʦʥ ʦʢʘʟʳʚʘʝʪ ʧʨʝʙʠʦʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʤʠʢʨʦʙʠʦʪʫ [16]. 

ʉʘʤ ʪʝʨʤʠʥ çʨʝʟʠʩʪʝʥʪʥʳʡ ʢʨʘʭʤʘʣè 

ʚʚʝʣ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʕʥʛʣʠʩʪ ʍ.ʅ. ʚ ʢʦʥʮʝ 

ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ [16].  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʦʧʦʣʦʞʥʠ-

ʢʦʤ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ 

ʥʘʫʢʠ, ʧʨʦʬʝʩʩʦʨ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ɾʫʰ-

ʤʘʥ. ɽʛʦ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʉʦʛʣʘʩʥʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤ ʠ ʨʘʟʨʘʙʦʪʢʘʤ ʚʝʣʠʢʦʛʦ ʫʯʝʥʦʛʦ 

ɸ.ʀ. ɾʫʰʤʘʥʘ, ʩʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ ʧʨʦʠʟʚʦʜʷʪ 

ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʡ, ʦʢʠʩʣʝʥʥʳʡ, ʬʦʩʬʘʪʥʳʡ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʠʜʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʠʱʝʚʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʷʭ. ɿʥʘʯʠʤʳʡ ʚʢʣʘʜ ʚʥʝʩ 

ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ɾʫʰʤʘʥ ʚ ʨʘʟʨʘʙʦʪʢʫ 

ʪʝʭʥʦʣʦʛʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʠʟʢʦʙʝʣ-

ʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʝʡ ʥʘ ʦʩ-

ʥʦʚʝ ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʘʤʠʣʦʧʝʢʪʠʥʦʚʦʛʦ 

ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ [9-11]. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ 

ʠ ʧʨʘʢʪʠʢʠ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʘ ʚʥʝʩʪʠ 

ʪʘʢʞʝ ʅ.ʈ. ɸʥʜʨʝʝʚ, ʅ.ɼ. ʃʫʢʠʥ, ɺ.ɻ. ʂʘʨʧʦʚ, 

ʊ.ɺ. ʉʘʚʝʥʢʦʚʘ, ʃ.ɹ. ʂʫʟʠʥʘ, ʃ.ɻ. ʂʫʟʴʤʠʥʘ, 

ʉ.ɺ. ʂʨʘʫʩ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ɺ ʯʠʩʣʝ ʠʭ ʥʘʫʯ-

ʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʦʧʨʦʩʳ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʠ ʩʧʦʩʦʙʦʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ, ʧʦ-

ʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʢʨʘʭʤʘʣʦʚ, ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚʳʩʦʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ 

[11-15]. 

ʈʘʙʦʪʘʤʠ ʫʯʝʥʳʭ Hasjim J., Ai Y., Jane 

J., Patterson M. A., Maiya M.,  Stewart M. L., 

ʂʫʟʠʥʦʡ ʃ.ɹ., ʂʦʧʪʝʣʦʚʦʡ ɽ.ʂ., ʂʦʧʳʣʴʮʦʚʘ 

ɸ.ɸ., ʂʫʟʴʤʠʥʦʡ ʃ.ɻ., ɸʣʭʘʪʠʙ ʈ., ɹʘʨʘʢʦʚʦʡ 

ʅ.ɺ. ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝ-

ʨʝʥʮʠʘʮʠʠ ʢʨʘʭʤʘʣʦʚ ʧʦ ʩʪʝʧʝʥʠ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʠ ʥʘ ʧʷʪʴ ʪʠʧʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 2  

[15-20]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʫʯʝʥʥʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʢ 

ʨʝʟʠʩʪʝʥʪʥʳʤ ʢʨʘʭʤʘʣʘʤ ʜʚʫʭ ʪʠʧʦʚ: ʈʂ4 ʠ 

ʈʂ5.  

ʂʨʘʭʤʘʣ ʪʠʧʘ ʈʂ4 ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʘʭʤʘʣʦ-

ʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʧʦʩʨʝʜʩʪʚʘʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. ʂʨʘʭʤʘʣʳ 

ʯʝʪʚʝʨʪʦʛʦ ʪʠʧʘ ʧʦʣʫʯʘʶʪ ʠʟ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʚʳʩʦʢʦʘʤʠʣʦʟʥʦʛʦ ʢʫʢʫʨʫʟʥʦʛʦ 

ʢʨʘʭʤʘʣʘ, ʘ ʪʘʢʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʘ-

ʧʠʦʢʦʚʦʛʦ ʢʨʘʭʤʘʣʘ.  

ʂʨʘʭʤʘʣʳ ʪʠʧʘ ʈʂ4 ʠ ʈʂ5 ʠʤʝʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʠʱʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʧʝʮʠ-

ʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʩ ʮʝʣʴʶ 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ.  
 

ʊʘʙʣʠʮʘ 2 ⱷ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʟʠʩʪʝʥʪʥʳʭ ʪʠʧʦʚ ʢʨʘʭʤʘʣʘ 
 

ʊʠʧ ʨʝʟʠʩʪʝʥʪ-

ʥʦʛʦ ʢʨʘʭʤʘʣʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ 

ʈʂ1 ʂʨʘʭʤʘʣ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʛʠʜʨʦʣʠʟʦʚʘʥ ʠʟ-

ʟʘ ʝʛʦ ʬʠʟʠʯʝʩʢʦʡ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʟʘ ʩʯʝʪ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩʪʝʥʦʢ ʢʣʝʪʢʠ ʟʝʨʥʘ 

ʉʦʜʝʨʞʠʪʩʷ ʪʘʢʦʡ ʪʠʧ ʢʨʘʭʤʘʣʘ ʚ ʧʠ-

ʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʮʝʣʴʥʳʭ ʟʝʨʝʥ ʠʣʠ ʠʭ ʛʨʫʙʦʛʦ ʧʦʤʦʣʘ 

(ʧʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʦʙʦʚʳʝ ʠ 

ʩʝʤʝʥʘ, ʭʣʝʙ) 
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ʈʂ2 ʅʘʪʠʚʥʳʡ ʠʣʠ ʩʳʨʦʡ ʢʨʘʭʤʘʣ, ʠʤʝʶʱʠʡ ʧʨʠʨʦʜ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʳ ʙʝʟ ʢʘʢʦʡ-

ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʉʦʜʝʨʞʠʪʩʷ ʜʘʥʥʳʡ ʪʠʧ ʢʨʘʭʤʘʣʘ ʚ ʩʳ-

ʨʦʤ ʢʘʨʪʦʬʝʣʝ, ʟʝʣʝʥʥʳʭ ʙʘʥʘʥʘʭ, ʚʳ-

ʩʦʢʦʘʤʠʣʦʟʥʳʭ ʩʦʨʪʘʭ ʢʫʢʫʨʫʟʳ 

ʈʂ3 ʈʝʪʨʦʛʨʘʜʠʨʦʚʘʥʥʳʡ ʢʨʘʭʤʘʣ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʠʭ 

ʧʨʦʜʫʢʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʦʭʣʘʞʜʝʥʠʝʤ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʶʪʩʷ ʜʣʠʥʥʦʨʘʟʚʝʪʚʣʝʥʥʳʝ 

ʮʝʧʠ ʘʤʠʣʦʧʝʢʪʠʥʘ ʩ ʜʚʦʡʥʦʡ ʩʧʠʨʘʣʴʶ, ʢʦʪʦʨʳʝ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʛʠʜʨʦʣʠʟʦʚʘʥʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʤʠ ʬʝʨ-

ʤʝʥʪʘʤʠ 

ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʝʨʤʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʥʳʝ, ʘ ʟʘʪʝʤ ʦʭʣʘʞʜʝʥʥʳʝ 

ʢʘʨʪʦʬʝʣʴ, ʨʠʩ, ʤʘʢʘʨʦʥʳ, ʦʚʩʷʥʢʘ, 

ʯʝʨʩʪʚʳʡ ʭʣʝʙ 

ʈʂ4 ʂʨʘʭʤʘʣʳ ʩ ʭʠʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫ-

ʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʕʢʩʪʨʫʟʠʦʥʥʳʝ, ʵʪʝʨʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠ 

ʩʰʠʪʳʝ ʢʨʘʭʤʘʣʳ (ʢʘʢ ʢʦʤʧʦʥʝʥʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ) 

ʈʂ5 ʄʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʜʚʘ ʨʘʟʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʘ: ʩʦʯʝʪʘʥʠʝ ʜʣʠʥʥʳʭ ʠ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʭ ʮʝʧʝʡ 

ʢʨʘʭʤʘʣʘ ʩʦ ʩʚʦʙʦʜʥʳ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʢʦʪʦ-

ʨʳʝ ʦʙʨʘʟʫʶʪ ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʞʝ 

ʫʩʪʦʡʯʠʚʳʡ ʤʘʣʴʪʦʜʝʢʩʪʨʠʥ  ʧʨʝʜʥʘʤʝʨʝʥʥʘʷ ʤʦ-

ʜʠʬʠʢʘʮʠʷ ʤʦʣʝʢʫʣ ʢʨʘʭʤʘʣʘ 

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʭʣʝʙ, ʢʦʪʦ-

ʨʳʡ ʩʦʜʝʨʞʠʪ ʞʠʨ ʚ ʢʘʯʝʩʪʚʝ ʠʥʛʨʝʜʠ-

ʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʝ ʘʤʠʣʦʟʦ-ʣʠʧʠʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʣʠ 

ʨʝʟʠʩʪʝʥʪʥʳʡ ʤʘʣʴʪʦʜʝʢʩʪʨʠʥ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʠʝ ʫʯʝʥʥʳʝ ʠʟʫ-

ʯʘʣʠ ʚʣʠʷʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ ʈʂ4, 

ʥʘ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʪʨʘʜʘʶʱʠʭ ʛʣʠʢʝʤʠʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʯʝʥʥʳʝ Coulon D.B., 

Page R., Raggio A.M., Guice J., Marx B., 

Gourineni V., Keenan, M.J. Stewart M.L., ʠ 

Zimmer J.P. ʦʪʤʝʯʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʥʘ ʫʛʣʝʚʦʜʥʳʡ 

ʦʙʤʝʥ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠ ʜʦʙʨʦʚʦʣʴ-

ʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʉʫʱʥʦʩʪʴ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʢʝʢʩʦʚ 

ʦʙʦʛʘʱʝʥʥʳʭ ʈʂ4 [21-22]. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ 2018 ʛʦʜʫ ʋʧʨʘʚʣʝʥʠʝ 

ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʠ ʣʝʢʘʨʩʪʚʘʤʠ 

ʉʐɸ (FDA) ʨʝʢʦʤʝʥʜʦʚʘʣʦ ʫʢʘʟʳʚʘʪʴ ʢʘʣʦ-

ʨʠʡʥʦʩʪʴ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʥʘ ʵʪʠʢʝʪ-

ʢʘʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ 2 ʂʢʘʣ/ʛ ʜʣʷ ɽʚʨʦʧʳ ʠ ɸʚ-

ʩʪʨʘʣʠʠ, ʘ ʚ ʉʐɸ  0 ʂʢʘʣ/ʛ [23]. 

ʆʜʥʘʢʦ ʫʯʝʥʥʳʝ Giles E.D., Brown I.L., 

MacLean P.S., Pan Z., Melanson E.L., Heard K. 

J., Higgins J.A. Roman L., ʠ Martinez M.M. ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʢʘʣʦʨʠʡʥʦʩʪʴ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭ-

ʤʘʣʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2,4 ʜʦ 2,9 

ʂʢʘʣ/ʛ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʥʠʞʝʥʥʫʶ ʢʘʣʦ-

ʨʠʡʥʦʩʪʴ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʚʘʨʠʚʘʝʤʦʤʫ ʢʨʘʭ-

ʤʘʣʫ, ʢʘʣʦʨʠʡʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 4,2 

ʂʢʘʣ/ʛ [24-25]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʨʳ Qin W., Wen C., 

Zhang J., Dzah C.S., Zhang H., He Y., Duan Y., 

Syed F.N.N., Zakaria M.H., Bujang J.S., 

Christianus A., Ziňba T., Kapelko-ZeberskaĘ M., 

Gryszkin A., Wilczak A., Raszewski B., Spychaj 

R.  ʦʪʤʝʯʘʶʪ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ, ʯʪʦ ʨʝʟʠʩʪʝʥʪ-

ʥʳʝ ʢʨʘʭʤʘʣʳ ʦʙʣʘʜʘʶʪ ʤʥʦʛʠʤʠ ʫʥʠʢʘʣʴ-

ʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ 

ʪʦʤ ʯʠʩʣʝ, ʷʚʣʷʶʪʩʷ ʙʝʟʚʢʫʩʥʳʤʠ, ʠʤʝʶʪ ʙʝ-

ʣʳʡ ʮʚʝʪ ʠ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʝʨ-

ʞʠʚʘʪʴ ʚʦʜʫ, ʯʪʦ ʠ ʜʘʝʪ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʪʴ 

ʧʨʠʤʝʥʠʤʳʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʦʜʫʢ-

ʪʘʭ ʧʠʪʘʥʠʷ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʠʥʝʨʪʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ [26-28]. 

  ʄʦʜʠʬʠʢʘʮʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘ-

ʣʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʭʠʤʠʯʝʩʢʠʤʠ ʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ɹʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤʠ ʷʚ-

ʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʨʝʟʠ-

ʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʪʝʧʣʦʚʣʘʞ-

ʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝ, ʦʙʨʘ-

ʙʦʪʢʘ ʚʳʩʦʢʠʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ, 

ʤʠʢʨʦʚʦʣʥʘʤʠ, ʵʢʩʪʨʫʟʠʷ, ʦʙʨʘʙʦʪʢʘ ʫʣʴʪʨʘ-

ʟʚʫʢʦʤ) [17].  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʨʝ-

ʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚʝʜʫʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʚ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʢʨʘʭʤʘʣʦʚ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ.  

ʊʘʢ, ʈʫʩʴʢʠʥʘ ɸ.ɸ. ʠ ʇʦʪʦʨʦʢʦ ʀ.ʖ. ʠʩ-

ʩʣʝʜʫʶʪ ʪʝʭʥʦʣʦʛʠʶ ʩʠʥʪʝʟʘ ʨʝʟʠʩʪʝʥʪʥʦʛʦ 
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ʢʨʘʭʤʘʣʘ ʥʘ ʦʩʥʦʚʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʚʠʪʘ-

ʮʠʠ, ʘ ɸʣʭʘʪʠʙ ʈ., ɹʘʨʘʢʦʚʘ ʅ.ɺ. ʠ ʇʣʫʞʥʠ-

ʢʦʚʘ ɼ.ɺ. ʦʮʝʥʠʚʘʶʪ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʛʦ ʢʨʘʭʤʘʣʘ 

[29-30]. 

ʂʫʟʠʥʘ ʃ.ɹ., ʂʦʧʪʝʣʦʚʘ ɽ.ʂ., ʂʦʧʳʣʴ-

ʮʦʚ ɸ.ɸ. ʠ ʂʫʟʴʤʠʥʘ ʃ.ɻ. ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʝ-

ʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʣʝ-

ʙʦʙʫʣʦʯʥʳʭ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ [15, 31]. 

ɸʣʭʘʤʫʜ ɸ.ʀ., ɹʘʢʫʤʝʥʢʦ ʆ.ɽ., ʄʘʣʶʪʝʥʢʦʚʘ 

ʉ.ʄ. ʠʟʫʯʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʢʨʘʭʤʘʣʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ [32-34]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʦʷʚʣʝʥ ʢ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʥʘ ʯʠʩʪʳʝ 

ʢʫʣʴʪʫʨʳ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. ɸʣʭʘʪʠʙ 

ʈ.ʀ., ɹʘʨʘʢʦʚʘ ʅ.ɺ., ɻʫʥʴʢʦʚʘ ʇ.ʀ., ɹʘʩʢʦʚ-

ʮʝʚʘ ɸ.ʉ., ɻʨʠʥʚʘʣʴʜ ʉ.ɸ., ʇʣʫʞʥʠʢʦʚʘ ɼ.ɺ. 

ʠ ʉʝʟʛʘʥʦʚʘ ɽ.ʅ. ʠʟʫʯʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʨʝʟʠ-

ʩʪʝʥʪʥʦʛʦ ʢʨʘʭʤʘʣʘ ʥʘ ʣʘʢʪʦ- ʠ ʙʠʬʠʜʦʙʘʢʪʝ-

ʨʠʠ [20, 35]. 

ʉ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʢʨʘʭʤʘʣʦʚ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʮʠʦʥʘʭ 

ʧʠʪʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʥʘʩ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʧʦʣʫʯʝʥ-

ʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʢʨʘʭʤʘʣʦʚ. 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʚʣʠʷʥʠʶ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʢʨʘʭʤʘʣʘ ʥʘ ʞʠʟʥʝʥʥʦ-ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘ-

ʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʤʦʛʫʪ ʙʳʪʴ ʫʩʣʦʚʥʦ ʨʘʟʜʝ-

ʣʝʥʳ ʥʘ 4 ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ [36-40]: 

1. ʚʣʠʷʥʠʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʦʥʢʦʛʦ ʠ ʪʦʣʩʪʦʡ ʢʠʰʝʯ-

ʥʠʢʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ Chang R., Jin Z., Lu H., 

Qiu L., Sun C., Tian Y., Sobh M., Montroy J., 

Daham Z., Sibbald S., Lalu M., Stintzi A., Mack 

D., Fergusson D. A., Tan F. P. Y., Beltranena E., 

Zijlstra R. T., Zhou D., Ma Z., Hu, X. ʚ ʩʚʦʠʭ 

ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʤʠʢʨʦʙʥʘʷ 

ʬʝʨʤʝʥʪʘʮʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ ʪʦʣ-

ʩʪʦʤ ʢʠʰʝʯʥʠʢʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʦ-

ʣʦʯʥʦʡ, ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ,  ʢʦʨʦʪʢʦ ʮʝʧʦʯʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʧʨʦʧʠʦʥʦʚʘʷ ʠ ʤʘʩʣʷʥʘʷ). 

ʕʪʠ ʢʠʩʣʦʪʳ, ʬʦʨʤʠʨʫʷ ʥʠʟʢʦʢʠʩʣʦʪʥʫʶ 

ʩʨʝʜʫ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʧʨʦʙʠʦ-

ʪʠʯʝʩʢʫʶ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ, ʧʦʜʘʚʣʷʶʪ 

ʨʦʩʪ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʛʥʠʣʦʩʪʥʳʭ ʙʘʢʪʝʨʠʡ. ʋʢʘʟʘʥʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʳ ʪʦʣ-

ʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʧʦʪʨʝʙʣʷʪʴ ʚ ʧʠʱʫ ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭ-

ʤʘʣʳ ʚ ʥʝʙʦʣʴʰʠʭ ʜʦʟʘʭ ʚ ʚʠʜʝ ʦʙʦʛʘʱʝʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠʣʠ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʡ ʨʘ-

ʮʠʦʥ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʨʝʟʠʩʪʝʥʪ-

ʥʳʝ ʢʨʘʭʤʘʣʳ. 

ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ-

ʪʨʝʙʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʢʨʘʭʤʘʣʦʚ ʦʢʘʟʳʚʘʶʪ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʵʬʬʝʢʪ ʥʘ ʪʦʣʩʪʳʡ ʢʠʰʝʯʥʠʢ ʯʝʣʦʚʝʢʘ. ʅʘ 

ʧʨʠʤʝʨ, ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʛʦ ʢʨʘʭʤʘʣʘ 

ʈʂ2  ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ Ruminococcus 

bromii ʠ Eubacterium rectale, ʘ ʈʂ3  ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ Roseburia spp. ʠ 

Ruminococcus bromii, ʫʧʦʪʨʝʙʣʝʥʠʝ ʈʂ4  

Parabacteroides distasonis ʠ Bifidobacterium 

adolescentis, ʢʦʪʦʨʳʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ 

ʥʘ ʧʨʦʮʝʩʩʳ ʣʠʧʠʜʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. 

ʉ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʥʫʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʚ 

ʧʠʱʫ ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ ʣʶʜʷʤ, ʩʪʨʘʜʘ-

ʶʱʠʤ ʩʠʥʜʨʦʤʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ.  

2. ʚʣʠʷʥʠʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʥʘ 

ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ. ʇʦ ʦʪʜʝʣʴʥʳʤ ʩʚʝ-

ʜʝʥʠʷʤ, ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ ʥʦʨʤʘʣʠʟʠ-

ʨʫʝʪ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʠʘʙʝʪʘ 2-ʛʦ ʪʠʧʘ. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩ ʵʪʠʤ ʤʝʪʘʙʦʣʠʟʤ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭ-

ʤʘʣʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʛʦʨʤʦʥʦʚ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʤʝʪʘʙʦʣʠʟʤʦʤ ʠʥʩʫʣʠʥʘ: ʛʣʶʢʘʛʦ-

ʥʦʧʦʜʦʙʥʦʛʦ ʧʝʧʪʠʜʘ-1(GLP-1) ʠ ʧʝʧʪʠʜʘ YY 

(PYY).  

3. ʚʣʠʷʥʠʝ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʥʘ 

ʤʝʪʘʙʦʣʠʟʤ ʣʠʧʠʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʥʝ-

ʥʠʠ ʤʠʢʨʦʙʠʦʪʳ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʢʦʪʦ-

ʨʘʷ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʦʪʢʦ ʮʝʧʦʯ-

ʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʨʳʩʘʭ ʠ ʯʘʩʪʠʯʥʦ ʥʘ ʜʦʙʨʦ-

ʚʦʣʴʮʘʭ. 

4. ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʥʠʞʝʥʠʶ ʚʝʩʘ ʟʘ ʩʯʝʪ ʠʭ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩ-

ʱʝʧʣʷʪʴʩʷ ʠ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯ-

ʥʠʢʠ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʢʘʣʦʨʠʡʥʦʩʪʠ ʧʠʱʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʥʠ-

ʞʝʥʠʶ ʤʘʩʩʳ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 

ɺʳʚʦʜʳ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʛʦʚʦ-

ʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘ-

ʩʪʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʨʘʭʤʘʣʦʚ ʘʢʪʫʘʣʴʥʳ, 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʆʩʦʙʝʥʥʦ ʚʘʞʥʳ ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭ-

ʤʘʣʳ ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʀʤʝʥʥʦ 

ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʦʤʝʦʩʪʘʟ ʯʝʣʦʚʝʢʘ ʧʫʪʝʤ 

ʢʫʧʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʘʢ ʜʠʘʙʝʪ 2-ʛʦ ʪʠʧʘ, ʦʞʠʨʝ-

ʥʠʝ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷ.    

ɺ ʮʝʣʦʤ, ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʨʘʭʤʘʣʳ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ʋɼʂ 641.1 

 

ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ɿɼʆʈʆɺʔɽʉɹɽʈɽɻɸʖʑɽɻʆ  

ʈɸʎʀʆʅɸ ʇʀʊɸʅʀʗ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
 

ʉʠʜʦʨʝʥʢʦ ɸ.ʖ. 1, ʉʝʣʝʟʥʝʚʘ ʃ.ɺ. 2, ʉʠʜʦʨʝʥʢʦ ʖ.ʀ. 2 
4 

1 ɸʆ çʊɼ çɹʠʦʩʥʘʙʩʙʳʪè 
2 ʈʕʋ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ 
 

ɸʥʥʦʪʘʮʠʷ. ɿʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʩʫʨʩʦʤ ʨʦʩʩʠʡʩʢʦʡ ʥʘʮʠʠ. ɺ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʠʩʪʝʤʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʄʠ-

ʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʣʠʜʝʨʦʤ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʫʜʫʪ ʚʥʝʜʨʝʥʳ ʥʦʚʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʷʤ ʥʦʚʦʛʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ.  ɺ ʢʘʯʝʩʪʚʝ 

ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʇʨʦʘʢʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʇʨʦʘʢʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʪʳʨʴʤʷ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʜʠʩ-

ʢʨʠʤʠʥʘʮʠʠ. ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ (ʨʝʛʠʦʥʘʣʴʥʦʛʦ) ʫʨʦʚʥʷ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ɼʦʤʠʥʠʨʫʶʱʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘ - 

ʇʨʠʯʝʨʥʦʤʦʨʩʢʦʡ ʩʪʝʧʥʦʡ ʨʝʛʠʦʥ. ʇʨʝʜʣʦʞʝʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʜʦʤʠʥʠʨʫʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʨʘʮʠʦʥʳ ʧʠʪʘʥʠʷ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʡ ʇʏʉ ʨʘʮʠʦʥʘ, ʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʥʝʛʦ ʛʦ-

ʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚʳʨʘʱʝʥʥʳʭ ʠʣʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʇʏʉ ʨʝʛʠʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ, ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜ, ʪʝʦʨʠʷ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʜʦʤʠʥʠʨʫʶʱʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ, ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 

 

CONDITIONS FOR THE FORMATION OF A HEALTH -SAVING DIET  

IN THE RUSSIAN FEDERATION  
 

Sidorenko A. Yu. 1, Selezneva L. V.21, Sidorenko Yu. I . 2 
 

1JSC TD çBiosnabsbytè  
2Plekhanov Russian University of Economics 
 

Annotation. Health care is the main resource of the Russian nation. To a large extent, it depends 

on the food supply system of the population. The global economy is developing in accordance with 

the theory of technological cycles. Currently, the technological cycle based on financial instruments 

is being transformed into a technological order based on the rational use of material resources. The 

Russian Federation, which is a leader in the field of material, including food resources, will introduce 

new technologies that meet the needs of the new technological order, food supply to the population. 

The technology based on the theory of Proactive nutrition is considered as such a technology. It is 

shown that Proactive Nutrition technology is determined by four hierarchical levels of discrimination. 

Within the framework of the first (regional) level of discrimination, the methodology for formulating 

the Dominant regional diet is described. The most favorable indicators of health conservation are 

characterized by the landscape and climatic zone - the Black Sea steppe region. It is proposed to 
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develop dominant regional diets taking into account the technologies of the PPP diet, and, in partic-

ular, with the inclusion of ready-made food products grown or produced in the PPP region. 

Keywords: Health care, nutrition, technological structure, theory of projective nutrition, dom-

inant regional diet, average life expectancy. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʘʝ-

ʫʛʦʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝ-

ʛʠʠ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʦʚʨʝ-

ʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʯ-

ʥʦʩʪʴʶ, ʢʘʢ ʚ ʯʘʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ, ʪʘʢ ʠ ʚ ʯʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʚ ʦʪʨʳʚʝ ʦʪ ʧʨʦʮʝʩʩʦʚ ʜʠʘʣʝʢʪʠʢʠ 

ʚ ʵʢʦʥʦʤʠʢʝ.  

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʜʣʠʥʥʳʭ ʚʦʣʥ ʘʢʘʜ. 

ʉ.ʖ. ɻʣʘʟʴʝʚʘ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʫʢʣʘʜʳ ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ [1]. ʊʝʦʨʠʷ 

ʮʠʢʣʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ 

ʜʠʩʢʨʠʤʠʥʘʮʠʠ.  

ɺʦʣʥʳ ʂʦʥʜʨʘʪʴʝʚʘ ʩʚʷʟʘʥʳ ʩʦ ʩʤʝʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʣʘʜʦʚ ʚ ʵʢʦʥʦʤʠʢʝ [2]. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʩʤʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʢʣʘʜʦʚ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʢʨʠʟʠʩʘʤʠ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʭʦʜʦʤ ʦʩʥʦʚʥʳʭ ʨʳʯʘʛʦʚ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢ ʥʦʚʳʤ ʛʨʫʧʧʘʤ ʚʣʠʷʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʤʝʶʪ ʤʝʩʪʦ ʤʥʦʛʦ ʧʨʠʟʥʘʢʦʚ ʥʘʯʘʣʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ 

ʩʦʨʦʢʦʚʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ɹʨʝʪʪʦʥ-

ɺʫʜʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʦʩ-

ʥʦʚʘʥʘ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʯʝʨʝʟ ʫʧʨʘʚʣʝʥʠʝ 

ʬʠʥʘʥʩʦʚʳʤʠ ʘʢʪʠʚʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʬʠʥʘʥʩʦ-

ʚʳʭ ʘʢʪʠʚʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʝʜʠʥʘʷ ʚʘʣʶʪʘ ʠ 

ʝʝ ʜʝʨʠʚʘʪʠʚʳ ʚ ʚʠʜʝ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʩʚʦʙʦʜʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʳʭ ʚ ʚʘʣʶʪʫ. çʌʠʥʘʥʩʦʚʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜè ʪʨʝʙʫʝʪ ʥʝʧʨʝʨʳʚ-

ʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʩʚʦʶ ʦʨʙʠʪʫ ʥʦʚʳʭ ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʝ-

ʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʬʠʥʘʥʩʦʚʳʭ ʵʢʚʠʚʘʣʝʥ-

ʪʦʚ ʚ ʮʝʣʦʤ ʚʝʜʝʪ ʢ çʜʨʝʡʬʦʚʘʥʠʶè 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʩʪʦʨʦʥʳ ʮʝʥʪʨʘ 

ʚʘʣʶʪʥʦʡ ʵʤʠʩʩʠʠ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʤʠʨʘ ʩʦʟʜʘʝʪ ʥʝʨʘʟʨʝʰʠ-

ʤʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʠʥʪʝʨʝʩʘʤʠ ʦʧʝʨʘ-

ʪʦʨʦʚ ʬʠʥʘʥʩʦʚʦʡ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʯʘʩʪʝʡ ʝʜʠ-

ʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ 

ʩʚʷʟʘʥ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʩʧʨʦʧʦʨʮʠʝʡ 

ʤʝʞʜʫ ʨʝʘʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʥʝʘʜʝʢʚʘʪʥʦʡ ʵʪʠʤ ʨʝʩʫʨ-

ʩʘʤ ʜʦʣʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.  

ɺ ʨʘʤʢʘʭ ʮʠʢʣʦʚ ʂʦʥʜʨʘʪʴʝʚʘ ʧʨʠʥʷʪʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʪ.ʥ. ʨʠʪʤʳ ʂʫʟʥʝʮʘ, ʢʦʪʦ-

ʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ 

ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ [3].  ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ 

ʫʭʦʜʷʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝʤ ʨʦʣʠ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ 

ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉ 

ʥʘʯʘʣʦʤ XXI ʚʝʢʘ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʟʚʠʪʠʝ ʥʦ-

ʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʪʝʭ-

ʥʦʣʦʛʠʡ, ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, 

ʬʘʨʤʘʢʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘ ʚ ʨʘʤʢʘʭ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ ʜʠʘʣʝʢʪʠʯʝʩʢʠ 

ʚʩʝ ʤʝʥʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʦʚʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʢʣʘʜ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥ ʩ ʦʧʦʨʦʡ ʥʘ ʨʝʘʣʴ-

ʥʳʤ ʨʝʩʫʨʩʥʳʝ ʮʝʥʥʦʩʪʠ.    

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʚ ʨʘʤʢʘʭ ʬʦʨʤʠ-

ʨʫʝʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ ʠʤʝʝʪ ʭʦ-

ʨʦʰʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʝʡ 

ʨʦʣʠ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʇʦ ʦʙʲʝʤʫ ʧʨʠ-

ʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝ-

ʩʪʦ ʚ ʤʠʨʝ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʙʦʣʝʝ 75 ʪʨʠʣʣʠʦʥʦʚ 

ʜʦʣʣʘʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʜʦ 

ʦʜʥʦʡ ʪʨʝʪʠ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʷʜʝʨʥʦʛʦ ʪʦʧ-

ʣʠʚʘ. ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʧʝʨʝʜʦʚʳʝ ʧʦʟʠʮʠʠ ʚ 

ʨʘʟʚʠʪʠʠ ʛʝʣʠʦʵʥʝʨʛʝʪʠʢʠ ʠ ʧʦʪʝʥʮʠʘʣʘ ʚʦ-

ʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ [4]. 
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ʈʦʩʩʠʷ ʚʳʨʘʱʠʚʘʝʪ 11 % ʦʪ ʤʠʨʦʚʦʛʦ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʰʝʥʠʮʳ, 40 ʤʣʥ. ʪʦʥʥ 

ʧʦʩʪʘʚʣʷʝʪ ʥʘ ʵʢʩʧʦʨʪ, ʟʘʥʠʤʘʷ ʧʦ ʵʪʦʡ ʧʦʟʠ-

ʮʠʠ 1 ʤʝʩʪʦ ʚ ʤʠʨʝ (ʧʦ ʜʘʥʥʳʤ 2020 ʛ.). 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʨʦʣʴ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ 

ʟʥʘʯʝʥʠʝ. ʈʦʩʩʠʷ, ʷʚʣʷʷʩʴ ʙʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝ-

ʨʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʠʤʝʝʪ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʚʳʭʦʜʘ ʥʘ ʤʠʨʦʚʦʡ 

ʨʳʥʦʢ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʩʝʣʴʭʦʟʩʳʨʴʷ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʤʠ-

ʨʦʚʦʛʦ ʣʠʜʝʨʘ ʚ ʦʙʣʘʩʪʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʜʘʞʝ ʩʠʩʪʝʤ ʦʙʨʘʱʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʷʚʣʷ-

ʝʪʩʷ ʟʘʱʠʪʘ ʦʪ ʩʫʨʨʦʛʘʪʦʚ, ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʜʦʢʘʟʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠ ʩ ʫʯʝʪʦʤ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʚ ʧʠʱʝʚʦʤ ʤʝʪʘʙʦʣʠʟʤʝ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴ-

ʥʦʛʦ ʯʝʣʦʚʝʢʘ.  

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝ-

ʧʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘ-

ʙʘʪʳʚʘʝʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʦʨʠʠ ʧʨʦʘʢ-

ʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ [5]. 

ʊʝʦʨʠʷ ʧʨʦʘʢʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʧʠʪʘʥʠʷ ʥʘ ʯʝʪʳʨʝʭ ʦʪʜʝʣʴʥʳʭ ʫʨʦʚʥʷʭ, 

ʦʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʜʦ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ:  

- ɺʳʷʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʧʠʪʘʥʠʷ ʩ ʘʥʘʣʠʟʦʤ ʩʣʦʞʠʚʰʠʭʩʷ ʥʫʪʨʠ-

ʝʥʪʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʝʠʤʫʱʝʩʪʚ; 

-ɺʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ, 

ʧʦʣʦʚʦʤʫ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʘʤ;  

-ɺʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʩʦʥʘʣʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʩ ʫʯʝʪʦʤ ʪʝʤʧʝʨʘʤʝʥʪʘ, 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʛʝʥʝ-

ʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ; 

- ɺʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʱʝʚʦʛʦ ʛʦ-

ʤʝʦʩʪʘʟʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ, ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʡ ʫʨʦʚʥʷʭ ʧʦʣʦʩʪʥʦʛʦ, ʤʝʤʙʨʘʥʥʦʛʦ ʠ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʧʠʪʘʥʠʷ.  

ʂʘʞʜʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʫʨʦʚʥʝʡ ʜʠʩʢʨʠ-

ʤʠʥʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʜʦʣʞʝʥ ʦʨʛʘ-

ʥʠʯʝʩʢʠ ʙʳʪʴ ʩʦʧʨʷʞʝʥʥʳʤ ʩ ʚʳʰʝ ʠ ʥʠʞʝ-

ʩʪʦʷʱʠʤʠ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʧʨʦʘʢʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ.  

ʇʝʨʚʳʡ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ, ʫʨʦʚʝʥʴ 

ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʷʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʩ ʘʥʘʣʠʟʦʤ ʩʣʦʞʠʚʰʠʭʩʷ 

ʥʫʪʨʠʝʥʪʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʝʠʤʫʱʝʩʪʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ 

ʠʤʝʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʚʳʷʚʣʝʥ-

ʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʙʣʝʤʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʟʘ ʩʯʝʪ ʪʝʭʥʠʢʦ-ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʤʘʩʰʪʘʙʘʭ ʩʪʨʘʥʳ 

ʠ (ʠʣʠ) ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʠ-

ʪʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʇʨʦʘʢʪʠʚ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʢʘʞʜʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠ-ʣʘʥʜ-

ʰʘʬʪʥʦʤ ʨʝʛʠʦʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ 

ʩʦʛʣʘʩʥʦ ʜʚʫʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʤʝʪʦʜʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦʛʦ ʫʯʝʪʘ ʚ ʨʘʮʠʦʥʝ ʵʩʝʥʮʠʘʣʴʥʳʭ ʥʫʪʨʠʝʥ-

ʪʦʚ (ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ); 

-ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʠʟ ʫʞʝ ʩʣʦʞʠʚʰʠʭʩʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘ-

ʮʠʦʥʦʚ ʧʠʪʘʥʠʷ (ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʝʪʦʜ).  

ʂʘʯʝʩʪʚʦ ʨʘʮʠʦʥʘ ʥʘʩʝʣʝʥʠʷ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʨʝʛʠʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝ-

ʥʝʥʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: 

- ʰʠʨʦʪʘ ʩʧʝʢʪʨʘ ʙʠʦʵʢʩʧʨʝʩʩʦʨʦʚ; 

-ʤʠʥʠʤʠʟʘʮʠʷ ʧʝʨʝʯʥʷ ʢʩʝʥʦʙʠʦʪʠʢʦʚ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟ ʫʞʝ ʩʣʦ-

ʞʠʚʰʠʭʩʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʚ 

ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʠʥʜʠʢʘʪʦʨʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʝ ʩʙʝʨʝʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜ-

ʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʚ ʨʝʛʠʦʥʝ.  

ʇʦʢʘʟʘʪʝʣʴ çʆʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ʣʝʪ, ʢʦʪʦʨʦʝ ʚ ʩʨʝʜʥʝʤ ʧʨʝʜ-

ʩʪʦʷʣʦ ʙʳ ʧʨʦʞʠʪʴ ʦʜʥʦʤʫ ʯʝʣʦʚʝʢʫ ʠʟ 
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ʧʦʢʦʣʝʥʠʷ ʨʦʜʠʚʰʠʭʩʷ ʚ ʜʘʥʥʦʤ ʛʦʜʫ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʵʪʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʚʦʟ-

ʨʘʩʪʝ ʦʩʪʘʥʝʪʩʷ ʪʘʢʠʤ, ʢʘʢ ʚ ʛʦʜ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʚʳʯʠʩʣʝʥ ʧʦʢʘʟʘʪʝʣʴ 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʨʝʛʠʦʥʳ, ʠʤʝʶ-

ʱʠʝ ʨʘʟʣʠʯʥʫʶ ʩʨʝʜʥʶʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ [5].

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʚʝʣʠʯʠʥʝ  

ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ [5] 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, ʧʦʜʘʚʣʷʶʱʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʝʛʠʦʥʦʚ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʆʜʥʘʢʦ ʠʤʝʝʪ ʤʝʩʪʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʝʛʠʦ-

ʥʦʚ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ.  

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʨʝʛʠʦ-

ʥʦʚ ʈʌ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ 73 ʠ ʙʦʣʝʝ ʣʝʪ [5]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʚʝʜʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ 

ʨʠʩ. 1 ʠ 2, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʨʝʛʠʦ-

ʥʦʚ, ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʞʠʟʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʖʞʥʳʡ ʌʝʜʝʨʘʣʴ-

ʥʳʡ ʆʢʨʫʛ ʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʝʜʝʨʘʣʴ-

ʥʳʡ ʦʢʨʫʛ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʩʚʷ-

ʟʘʥʳ ʩ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʧʨʦʞʠʚʘʥʠʷ. ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʩʣʦʚʠʡ 

ʧʨʦʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ 

[6]. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʱʝʚʦʛʦ 

ʨʘʮʠʦʥʘ ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʟʥʘ-

ʯʝʥ ʢʘʢ ʇʨʠʯʝʨʥʦʤʦʨʩʢʦ-ʩʪʝʧʥʦʡ (ʇʏʉ) ʨʝ-

ʛʠʦʥ.   

ʇʏʉ - ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʧʨʠ ʦʮʝʥʢʝ ʢʦʣʠʯʝʩʪʚʘ ʢʨʠ-

ʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʙʠʦʵʢʩʧʨʝʩʩʦʨʦʚ ʠ ʢʩʝʥʦ-

ʙʠʦʪʠʢʦʚ ʧʨʠ ʦʮʝʥʢʘ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʘʮʠʦʥʘ.  

ʉ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʙʘʟʦʚʳʭ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʚ ʢʘʞʜʦʤ 

ʨʝʛʠʦʥʝ. ʂʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʮʠʦʥʘ ʜʦʣ-

ʞʘʝʪ ʧʦʟʚʦʣʷʪʴ ʚʳʷʚʠʪʴ ʥʝʜʦʩʪʘʪʦʢ ʥʫʪʨʠʝʥ-

ʪʦʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʠ ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʳʭ 

ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʨʘʮʠʦʥ ʧʦ ʧʨʠʯʠ-

ʥʘʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ, ʪʝʭ-

ʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ.  

 
ʈʠʩʫʥʦʢ 2 - ɼʠʘʛʨʘʤʤʘ ʨʝʛʠʦʥʦʚ ʈʌ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 73 ʠ ʙʦʣʝʝ ʣʝʪ 
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ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʜʣʷ ʢʘʞʜʦʛʦ ʣʘʥʜ-

ʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʪ.ʥ. çɼʦʤʠʥʠʨʫʶʱʠʝ ʨʘʮʠ-

ʦʥʳ ʧʠʪʘʥʠʷè. ɺ ʵʪʠ ʨʘʮʠʦʥʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʢʣʶʯʝʥʳ ʧʨʦʜʫʢʪʳ ʠ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ, ʭʘ-

ʨʘʢʪʝʨʥʳʝ ʠʣʠ ʜʘʞʝ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʚ ʇʨʠ-

ʯʝʨʥʦʤʦʨʩʢʦʡ ʩʪʝʧʥʦʡ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠ-

ʯʝʩʢʦʡ ʟʦʥʝ.   

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʇʨʠ-

ʯʝʨʥʦʤʦʨʩʢʦʛʦ ʩʪʝʧʥʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ: 

-ʚʳʩʦʢʦʨʘʟʚʠʪʳʤ ʟʝʨʥʦʚʳʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ; 

-ʨʘʟʚʠʪʦʡ ʢʫʣʴʪʫʨʦʡ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ;  

- ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʘʢʚʘʢʫʣʴ-

ʪʫʨʳ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʳʩʦʢʦ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʣʦʜʦʚʦʦʚʦʱʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ;  

- ʨʘʟʚʠʪʳʤ ʤʷʩʥʳʤ ʠ ʤʦʣʦʯʥʳʤ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʩʚʦʙʦʜʥʦʤ ʚʳ-

ʧʘʩʝ ʢʦʨʦʚ.  

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʇʨʠʯʝʨʥʦ-

ʤʦʨʴʷ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʦʩʦʙʫʶ ʪʝʭʥʦʣʦ-

ʛʠʶ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢ-

ʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥ-

ʪʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʫ-

ʩʪʠʯʝʩʢʦʡ ʟʘʤʦʨʦʟʢʠ, ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʤʧʣʝʢʩ-

ʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚʠʥʦʛʨʘʜʘ ʠ ʵʣʝʚʘʪʦʨʦʚ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚʳʩʦʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ.    

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʜʦʣʞʝʥ 

ʷʚʣʷʪʴʩʷ ʮʝʥʪʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʫʪʨʠʝʥʪʥʦ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʦʩ-

ʥʦʚʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʮʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢʦʩʤʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʨʘʮʠʦʥʘ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʚʢʣʶʯʝʥʠʝʤ 

ʚ ʥʝʝ ʩʚʝʞʠʭ ʦʚʦʱʝʡ, ʬʨʫʢʪʦʚ, ʚʠʥʦʛʨʘʜʘ ʠ 

ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʤʦʣʦʢʘ ʠ ʧʨʦʜʫʢ-

ʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪ ʢʦʨʦʚ ʩʚʦʙʦʜʥʦʛʦ ʚʳ-

ʧʘʩʘ, ʧʦʣʥʦʩʧʝʣʳʭ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʦʜʝʨ-

ʞʘʱʠʭ ʚʳʩʦʢʦʨʝʟʠʩʪʝʥʪʥʳʡ ʢʨʘʭʤʘʣ, ʜʦʩʪʠ-

ʞʝʥʠʝʤ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʟʝʨʥʦʚʳʭ ʠ ʧʣʦʜʦʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ 

ʫʛʨʦʟʫ ʠʭ ʢʦʥʪʘʤʠʥʘʮʠʠ ʪʦʢʩʠʯʥʳʤʠ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʣʝʩʝʥʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦ-

ʢʘʟʘʥʘ ʥʝʠʟʙʝʞʥʦʩʪʴ ʧʝʨʝʭʦʜʝ ʥʘ ʧʨʠʥʮʠʧʳ 

ʥʦʚʦʛʦ çʨʝʩʫʨʩʥʦʛʦè ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʢʣʘʜʘ ʚ ʵʢʦʥʦʤʠʢʝ. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, 

ʷʚʣʷʶʱʘʷʩʷ ʤʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʧʦ ʟʘʧʘʩʘʤ ʨʝ-

ʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ, ʚ 

ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʪʫʧʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʣʠʜʝʨʘ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʥʦ ʠ ʧʦ ʩʦʮʠʘʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʭ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʇʨʦʘʢʪʠʚʥʦʛʦ ʧʠʪʘ-

ʥʠʷ.    

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʠʝʨʘʨ-

ʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ 

ʇʨʦʘʢʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ, ʩ ʫʩʧʝ-

ʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʚʳʷʚ-

ʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʨʝʛʠʦʥʘʣʴ-

ʥʦʛʦ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʮʠ-

ʦʥʦʤ ʧʠʪʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʇʨʠʯʝʨʥʦʤʦʨ-

ʩʢʦ-ʩʪʝʧʥʦʡ ʨʘʮʠʦʥ. ʆʩʦʙʝʥʥʦʩʪʠ ʇʏʉ ʨʘʮʠ-

ʦʥʘ ʤʦʛʫʪ ʙʳʪʴ ʪʠʨʘʞʠʨʦʚʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʚ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʧʨʷʤʳʭ ʧʦʩʪʘʚʦʢ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʞʝʣʠʨʫʶʱʠʭ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ. ɺ ʥʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʝʛʦ ʧʦʣʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ. 

ʆʙʩʫʞʜʘʶʪʩʷ ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʧʠʱʝʚʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʛʜʝ ʦʥ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʠ ʪʝʢʩʪʫʨʠʟʘʪʦʨʘ ʜʣʷ ʤʦʨʦʞʝʥʦʛʦ, ʧʫʜʠʥʛʦʚ, ʜʝʩʝʨʪʦʚ, ʞʝʣʝʡ-

ʥʳʭ ʠʟʜʝʣʠʡ ʠ ʚ ʩʝʢʪʦʨʝ ʧʠʱʝʚʦʛʦ 3D-ʧʨʠʥʪʠʥʛʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʝʛʦ ʬʫʥʢʮʠʠ ʢʘʢ ʟʘʛʫʩʪʠ-

ʪʝʣʷ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ. ʉʪʘʪʴʷ ʚʢʣʶʯʘʝʪ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʢʨʘʭʤʘʣʘ ʠ ʝʛʦ ʨʦʣʠ ʢʘʢ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʘʭʤʘʣ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʨʘʭʤʘʣ, ʞʝʣʠʨʦʚʘʥʠʝ, ʛʝʣʝʦʙʨʘʟʦʚʘ-

ʥʠʝ, ʚʷʟʢʦʩʪʴ, ʪʝʢʩʪʫʨʘ, ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʠʱʝʚʦʡ 3D-ʧʨʠʥʪʠʥʛ. 
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Annotation. This article is devoted to the study of gelling starch products, in particular modi-

fied corn starch. It examines the characteristics of this product, its production using acid hydrolysis 

and enzymatic reactions. Its applications are discussed, including the food industry, where it is used 

as a stabilizer and texturizer for ice cream, puddings, desserts, jellies and in the food 3D printing 

sector. Its functions as a thickener in other industries are considered. The article includes scientific 

data on the natural origin of starch and its role as a food additive.  
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ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʞʝʣʠʨʫʶʱʠʭ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʠʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʨʘʩ-

ʪʫʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʢʘʯʝ-

ʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɺ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʢʫ-

ʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʠ ʩʪʨʝʤʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʫʣʫʯʰʠʪʴ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʄʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʳʡ ʢʫʢʫʨʫʟʥʳʡ ʢʨʘʭʤʘʣ, 

ʧʦʣʫʯʘʝʤʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʠʩʣʦʪʥʦʛʦ 

ʛʠʜʨʦʣʠʟʘ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ, ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʪʘʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦ-

ʣʷʷ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʪʝʢʩʪʫʨʫ, ʥʦ ʠ ʧʦʚʳ-

ʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ 

ʟʘʤʦʨʘʞʠʚʘʥʠʶ. 

ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʢʨʘʭʤʘʣʦʚ ʟʘʣʦʞʠʣ ɸ.ʀ. ɾʫʰʤʘʥ ʩ ʩʦ-

ʪʨʫʜʥʠʢʘʤʠ. ʆʥ ʚ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ [1] ʜʘʣ 

ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 
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ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘ-

ʣʦʚ, ʤʝʪʦʜʘʤ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ.   

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʞʝʣʠʨʫʶʱʠʝ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʳ ʥʘʭʦʜʷʪ ʰʠ-

ʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴ-

ʥʳʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʅʘʠʙʦ-

ʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʦʢʠʩʣʝʥʥʳʡ, 

ʢʘʨʪʦʬʝʣʴʥʳʡ ʠ ʢʫʢʫʨʫʟʥʳʡ ʢʨʘʭʤʘʣʳ, ʢʘʞ-

ʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʩʨʝʜʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʥʠ ʠʤʝʶʪ ʙʝʣʳʡ ʠʣʠ ʩʣʝʛʢʘ ʞʝʣʪʦʚʘʪʳʡ 

ʮʚʝʪ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʚʷʟ-

ʢʦʩʪʠ ʠ ʞʝʣʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦ-

ʚʠʡ ʦʙʨʘʙʦʪʢʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʨʘʩʪʚʦʨʝ [2]. 

ʊʠʢʩʦʪʨʦʧʠʷ ï ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ 

ʩʚʦʡʩʪʚ ʵʪʠʭ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ, ʧʦʟʚʦʣʷʶ-

ʱʝʝ ʠʭ ʩʪʨʫʢʪʫʨʝ ʚʨʝʤʝʥʥʦ ʪʝʨʷʪʴ ʚʷʟʢʦʩʪʴ 

ʧʦʜ ʩʪʘʪʠʯʝʩʢʦʡ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟ-

ʢʦʡ, ʘ ʟʘʪʝʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʥʘʛʨʫʟʢʠ. ʕʪʦ 

ʩʚʦʡʩʪʚʦ ʜʝʣʘʝʪ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʞʝʣʝ, ʢʨʝʤʳ ʠ 

ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʢʘʢ ʩʪʘ-

ʙʠʣʴʥʘʷ ʬʦʨʤʘ, ʪʘʢ ʠ ʣʝʛʢʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʠ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʪʠʢʩʦʪʨʦʧʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʠʩʷʪ ʦʪ ʤʦ-

ʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʢʨʘʭʤʘʣʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ [3]. 

ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʩʘʭʘ-

ʨʠʜʦʚ ʚ ʞʝʣʠʨʫʶʱʠʭ ʧʨʦʜʫʢʪʘʭ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʞʝʣʠʨʫʝʤʦʛʦ ʪʝʢʩʪʫʨʥʦʛʦ ʧʨʦʬʠʣʷ. ʅʘʧʨʠ-

ʤʝʨ, ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʛʫʪ ʚʘʨʴ-

ʠʨʦʚʘʪʴʩʷ ʦʪ 1% ʜʦ 5% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʫʞʜ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʧʨʦʮʝʩʩʘ ʝʛʦ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʚʣʠʷʶʪ ʥʘ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʛʝʣʝʚʦʡ ʩʝʪʢʠ, ʝʝ ʧʨʦʯʥʦʩʪʴ ʠ ʚʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʢʘʯʝʩʪʚʝ ʧʨʦ-

ʜʫʢʪʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜ-

ʭʦʜʳ ʧʨʝʜʣʘʛʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʞʝʣʠʨʫʶʱʠʤʠ ʢʨʘʭʤʘʣʴʥʳʤʠ ʧʨʦʜʫʢ-

ʪʘʤʠ. ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙ-

ʨʘʙʦʪʢʠ ʟʘʣʠʚʢʘ ʞʝʣʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʘʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18 

Ñ 2 Áʉ ʚ ʪʝʯʝʥʠʝ 20ï40 ʤʠʥʫʪ. ʕʪʦ ʩʦʢʨʘʱʘʝʪ 

ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʫʢ-

ʪʫʨʳ, ʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ, ʤʠʥʠʤʠʟʠʨʫʷ ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʠʶ ʠ 

ʫʣʫʯʰʘʷ ʦʙʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ [4]. 

ʇʦʣʫʯʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʫʢʫ-

ʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ ʯʘʩʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʢʨʘʭʤʘʣʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʦʪ-

ʨʘʩʣʝʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚ-

ʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʨʘʭʤʘʣʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʚʷʟʢʦʩʪʴ, ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢ ʥʘʙʫʭʘʥʠʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ ʚʳ-

ʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʨʠ ʢʠʩʣʦʪʥʦʤ ʛʠʜʨʦ-

ʣʠʟʝ ʢʫʢʫʨʫʟʥʳʡ ʢʨʘʭʤʘʣ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʨʘʩʪʚʦʨʘʤʠ ʢʠʩʣʦʪ, ʜʦʚʦʜʷ ʨʅ ʜʦ ʫʨʦʚʥʷ 1,8-

2,5. ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʥʘʛʨʝʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫ-

ʶʱʫʶ ʥʝʡʪʨʘʣʠʟʘʮʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʤʦʣʝʢʫʣ 

ʢʨʘʭʤʘʣʘ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʜʝʢʩʪʨʦʟʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ, ʚʘʞʥʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʠʱʝʚʦʡ ʠ ʜʨʫʛʠʭ 

ʦʪʨʘʩʣʷʭ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʨʘʭʤʘʣ, ʧʦ-

ʣʫʯʝʥʥʳʡ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʦʚʳʰʝʥʥʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʠ ʠʟʤʝʥʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ [5]. 

ʂʠʩʣʦʪʥʳʡ ʛʠʜʨʦʣʠʟ ʤʦʞʥʦ ʩʦʯʝʪʘʪʴ ʩ 

ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (AH-HMT). 

ʕʪʦʪ ʤʝʪʦʜ ʤʝʥʷʝʪ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ, ʪʘ-

ʢʠʝ ʢʘʢ ʫʨʦʚʝʥʴ ʚʣʘʛʠ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʨʘʭʤʘʣ ʩ ʦʧʪʠʤʠʟʠʨʦʚʘʥ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʙʨʘʟʮʳ, ʧʦʣʫʯʝʥʥʳʝ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʥʠʞʝʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʥʘʙʫʭʘʥʠʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʳʰʝ 75 ÁC, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʣʶʯʝʚʳʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʚ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ [5]. 

ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʯʴ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʢʣʝʠʚʘ-

ʥʠʷ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ 

ʤʠʥʠʤʘʣʴʥʘʷ ʚʷʟʢʦʩʪʴ ʠ ʧʠʢʦʚʘʷ ʚʷʟʢʦʩʪʴ, 

ʤʦʛʫʪ ʩʥʠʞʘʪʴʩʷ. ʕʪʦ ʩʤʝʱʝʥʠʝ ʚ ʩʚʦʡʩʪʚʘʭ 
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ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʘʭ-

ʤʘʣʘ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟ-

ʤʦʞʥʦʩʪʷʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦ-

ʜʫʢʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʦʩʦʙʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʪʝʢ-

ʩʪʫʨʦʡ. 

ʌʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʵʢʩʪʨʫ-

ʟʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʪʘʢʞʝ ʩʪʘʥʦ-

ʚʷʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦ-

ʣʷʶʪ ʩʦʭʨʘʥʠʪʴ ʙʦʣʴʰʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʢʨʘʭʤʘʣʘ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʝʛʦ ʜʣʷ ʮʝ-

ʣʝʚʳʭ ʧʨʠʤʝʥʝʥʠʡ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʝʛʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ. ʇʦʜʦʙʥʳʝ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʢʠʩ-

ʣʦʪʥʦʡ ʛʠʜʨʦʣʠʟʘʮʠʝʡ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦ-

ʟʜʘʥʠʶ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ 

ʢʘʢ ʩʚʦʡʩʪʚʘʤʠ, ʚʘʞʥʳʤʠ ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʫ-

ʶʪʩʷ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢʞʝ ʣʝʛʢʦʩʪʴ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ 

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʅʘʧʨʠʤʝʨ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫ-

ʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ 

ʦʙʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʘ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʝʛʦ ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦ-

ʠʤʧʨʝʩʩʥʦʛʦ ʧʨʦʜʫʢʪʘ (çʥʘʧʝʯʘʪʘʥʥʳʡ ʧʨʦ-

ʜʫʢʪ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠè (ʦʪ ʣʘʪʠʥʩʢʠʭ 

ʩʣʦʚ çimpressioè, ʢʦʪʦʨʦʝ ʦʟʥʘʯʘʝʪ çʚʧʝʯʘʪʣʝ-

ʥʠʝè ʠʣʠ çʦʪʧʝʯʘʪʦʢè (ʦʙʘ ʪʝʨʤʠʥʘ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʝʯʘʪʠ ʠ ʰʪʘʤʧʦʚʢʠ), 

çproprietasè - ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʯʝʩʪʚʘ ʠ çproductumè - ʧʨʦ-

ʜʫʢʪ). ʉʦʯʝʪʘʥʠʝ çproè ʠ çimpressè ʚʳʷʚʣʷʝʪ 

ʩʣʦʚʦ çʧʨʦʠʤʧʨʝʩʩè. 

ɺ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʞʝʣʠʨʫ-

ʶʱʠʝ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʫʢʫ-

ʨʫʟʥʳʡ ʢʨʘʭʤʘʣ, ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʙʣʘ-

ʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ. ʂʫʢʫ-

ʨʫʟʥʳʡ ʢʨʘʭʤʘʣ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʟʘ-

ʛʫʩʪʠʪʝʣʴ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʞʠʜʢʠʭ ʙʣʶʜ, 

ʚʢʣʶʯʘʷ ʩʫʧʳ, ʩʦʫʩʳ ʠ ʟʘʚʘʨʥʳʝ ʢʨʝʤʳ. ɽʛʦ 

ʙʝʟʛʣʶʪʝʥʦʚʳʝ ʢʘʯʝʩʪʚʘ ʜʝʣʘʶʪ ʵʪʦʪ ʠʥʛʨʝ-

ʜʠʝʥʪ ʦʩʦʙʝʥʥʦ ʮʝʥʥʳʤ ʜʣʷ ʣʶʜʝʡ ʩ ʥʝʧʝʨʝ-

ʥʦʩʠʤʦʩʪʴʶ ʛʣʶʪʝʥʘ ʠ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʨʠʜʝʨ-

ʞʠʚʘʝʪʩʷ ʙʝʟʛʣʶʪʝʥʦʚʦʛʦ ʧʠʪʘʥʠʷ. 

ʇʨʦʮʝʩʩ ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʢʫʢʫʨʫʟʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʩʚʳʰʝ 95ÁC ʧʨʠʚʦ-

ʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʷʟʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʛʫʱʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʢʨʘʭʤʘʣ ʩʧʦʩʦʙʝʥ 

ʫʜʝʨʞʠʚʘʪʴ ʚʦʜʫ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʫʨʳ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʢʘʢ ʚ 

ʩʦʫʩʘʭ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. 

ʂʫʢʫʨʫʟʥʳʡ ʢʨʘʭʤʘʣ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʫʧʦʚ ʠ ʩʦ-

ʫʩʦʚ, ʥʦ ʠ ʚ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʷʭ, ʛʜʝ ʦʥ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʧʣʦʪʥʦʩʪʴ ʠ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. 

ʂʫʢʫʨʫʟʥʳʡ ʢʨʘʭʤʘʣ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ 

ʠ ʚ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʥ ʩʧʦʩʦ-

ʙʝʥ ʟʘʤʝʥʷʪʴ ʯʘʩʪʴ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʪʝʢʩʪʫʨʫ ʛʦʪʦʚʦʛʦ ʠʟ-

ʜʝʣʠʷ, ʥʦ ʠ ʦʪʢʨʦʝʪ ʥʦʚʳʝ ʚʢʫʩʦʚʳʝ ʛʦʨʠʟʦʥʪʳ 

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʢʫʢʫʨʫʟʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʚ ʚʳʧʝʯʢʝ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʥʝʦʙ-

ʭʦʜʠʤʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʪʝʩʪʘ ʠ ʫʣʫʯʰʘʝʪ ʚʣʘʛʦ-

ʩʦʜʝʨʞʘʥʠʝ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʩʚʝʞʝ-

ʩʪʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʫ-

ʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ ʩ ʜʨʫʛʠʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʦ-

ʫʩʦʚ ʠʣʠ ʢʨʝʤʦʚ, ʩʦʯʝʪʘʥʠʝ ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭ-

ʤʘʣʘ ʩ ʞʠʨʘʤʠ, ʩʘʭʘʨʘʤʠ ʠ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʪʝʢʩʪʫʨʫ ʠ ʚʢʫʩ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʧʨʘʚʠʣʴʥʳʭ ʧʨʦʧʦʨʮʠʡ ʠ ʪʝʭʥʠʢʠ 

ʩʤʝʰʠʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʞʝʣʘʝʤʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʫʢʫʨʫʟʥʳʡ 

ʢʨʘʭʤʘʣ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʝʡ ʞʝʣʠʨʫʶʱʠʭ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ, ʦʪʢʨʳ-

ʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʚʥʝ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ 

ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʫʧʘʢʦʚʢʠ, ʥʘʧʨʠʤʝʨ, ʦʜʥʦʨʘʟʦʚʦʡ ʧʦʩʫʜʳ, ʢʦ-

ʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʪʝʨ-

ʤʦʩʪʦʡʢʦʩʪʴʶ. ʋʧʘʢʦʚʢʘ ʠʟ ʢʫʢʫʨʫʟʥʦʛʦ 
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ʢʨʘʭʤʘʣʘ ʩʧʦʩʦʙʥʘ ʚʳʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -20 ʜʦ +120 ʛʨʘʜʫʩʦʚ 

ʎʝʣʴʩʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʢʘʢ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢʝ, ʪʘʢ ʠ ʚ ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʧʝʯʘʭ. 

ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʢʨʘʭʤʘʣʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʰʠʨʷʪʴʩʷ. ʆʥ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦ-

ʨʘʟʣʘʛʘʝʤʳʭ ʫʧʘʢʦʚʦʢ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʳʯʥʳʤʠ ʧʣʘʩʪʠʢʦʚʳʤʠ ʠʟʜʝʣʠʷʤʠ. ɺ ʫʩʣʦ-

ʚʠʷʭ ʨʘʩʪʫʱʝʛʦ ʚʥʠʤʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ 

ʚʦʧʨʦʩʘʤ ʵʢʦʣʦʛʠʠ, ʪʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʤʝʝʪ 

ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʋʧʘʢʦʚʢʘ ʠʟ ʢʫʢʫʨʫʟʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʥʝ ʪʦʣʴʢʦ ʙʝʟʦʧʘʩʥʘ ʜʣʷ ʟʜʦʨʦʚʴʷ, 

ʥʦ ʠ ʥʝ ʥʘʥʦʩʠʪ ʚʨʝʜʘ ʧʨʠʨʦʜʝ, ʪʘʢ ʢʘʢ ʨʘʟʣʘ-

ʛʘʝʪʩʷ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʣʘʩʪʠʢʦʚʳʝ 

ʘʥʘʣʦʛʠ.  

ɹʫʜʫʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʝʣʠʨʫʶʱʠʭ 

ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ ʦʙʝʱʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʫʣʫʯ-

ʰʝʥʠʷ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʫʢʫʨʫʟʥʳʡ 

ʢʨʘʭʤʘʣ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ, ʚʢʣʶʯʘʷ ʧʠʱʝʚʫʶ, ʬʘʨʤʘ-

ʮʝʚʪʠʯʝʩʢʫʶ ʠ ʪʝʢʩʪʠʣʴʥʫʶ. ʇʦ ʧʨʦʛʥʦʟʘʤ, 

ʨʳʥʦʢ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʫʢʫʨʫʟʥʦʛʦ 

ʢʨʘʭʤʘʣʘ ʚʳʨʘʩʪʝʪ ʩ 11,8 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ 

ʚ 2023 ʛʦʜʫ ʜʦ 19,5 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ ʢ 

2031 ʛʦʜʫ ʧʨʠ CAGR 5,3%. ʊʘʢʦʡ ʨʦʩʪ ʩʚʷʟʘʥ 

ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʢʨʘʭʤʘʣʘ ʠ ʠʥʥʦ-

ʚʘʮʠʷʤʠ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʫ-

ʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʝʪ ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʚʦʡʩʪʚ ʢʨʘʭʤʘʣʘ ʯʝʨʝʟ ʥʦʚʳʝ ʤʝʪʦʜʳ ʝʛʦ ʤʦ-

ʜʠʬʠʢʘʮʠʠ. ʋʯʝʥʳʝ ʧʣʘʥʠʨʫʶʪ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʪʘʢʠʝ ʢʘʢ ʟʘʛʫ-

ʩʪʝʥʠʝ, ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʢʠʩʣʦʪʥʦʩʪʠ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʠʥʛʨʝʜʠʝʥʪʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠ-

ʪʘʥʠʷ ʠ ʫʧʘʢʦʚʢʠ. 

ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ 

ʫʜʝʣʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨ-

ʤʝʥʪʘʪʠʚʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʫʢʫʨʫʟ-

ʥʦʛʦ ʢʨʘʭʤʘʣʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ 

ʫʧʘʢʦʚʦʢ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʚʝʪʝ 

ʨʘʩʪʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʦʙʱʝʩʪʚʘ ʢ ʩʥʠʞʝʥʠʶ 

ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʧʝʨʝʭʦʜʫ ʥʘ ʫʩʪʦʡʯʠ-

ʚʳʝ ʨʝʰʝʥʠʷ ʚ ʫʧʘʢʦʚʢʝ ʪʦʚʘʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʣʠʨʫʶʱʠʝ ʢʨʘʭʤʘ-

ʣʦʧʨʦʜʫʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʡ 

ʢʣʘʩʩ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʫʥʠʢʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʠʭ ʥʝʟʘʤʝʥʠ-

ʤʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʧʠ-

ʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʭ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙ-

ʨʘʟʦʚʳʚʘʪʴ ʛʝʣʠ ʠ ʧʨʠʜʘʚʘʪʴ ʪʝʢʩʪʫʨʫ ʧʨʦ-

ʜʫʢʪʘʤ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʫʣʫʯʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʠʱʝʚʳʭ ʠʟʜʝʣʠʡ. 

ʇʦʣʫʯʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʫʢʫ-

ʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʷ ʢʠʩʣʦʪ-

ʥʳʡ ʛʠʜʨʦʣʠʟ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʨʝʘʢʮʠʠ. 

ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʘʭʤʘʣʘ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʨʘʭʤʘʣ, 

ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʢʫʢʫʨʫʟʳ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʫʣʫʯʰʝʥʥʳʝ ʞʝʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʜʝ-

ʣʘʝʪ ʝʛʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʳʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʨʦʞʝʥʦʛʦ, ʧʫʜʠʥʛʦʚ, ʜʝʩʝʨ-

ʪʦʚ ʠ ʜʨʫʛʠʭ ʞʝʣʝʡʥʳʭ ʠʟʜʝʣʠʡ. ɺʘʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʶʪ 

ʪʝʢʩʪʫʨʫ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʥʦ ʠ ʤʦʛʫʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʢʦʥʝʯ-

ʥʳʭ ʠʟʜʝʣʠʡ, ʯʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʠʤʧʨʝʩʩʥʳʭ ʧʨʦʜʫʢʪʦʚ.  
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ʅʆɺʆʉʊʅɸʗ ʂʆʃʆʅʂɸ 
 

ɺʘʩʠʣʠʡ ɹʳʟʦʚ 8 ʘʧʨʝʣʷ 2025 ʛʦʜʘ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ IX ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦ-

ʂʨʘʭʤʘʣ 2025: ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘè, ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʢʦʪʦʨʦʡ ʚʳ-

ʩʪʫʧʠʣʘ ɸʩʩʦʮʠʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ

ɼʠʨʝʢʪʦʨ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭ-

ʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ɺʘʩʠʣʠʡ ɹʳʟʦʚ ʧʨʠʥʷʣ 

ʫʯʘʩʪʠʝ ʚ IX ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦ-

ʂʨʘʭʤʘʣ 2025: ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʠ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʟʝʨʥʘè, ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʠʣʘ 

ɸʩʩʦʮʠʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʟʝʨʥʘ. 

ɺ ʤʝʨʦʧʨʠʷʪʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʨʫʢʦʚʦʜʠʪʝʣʠ 

ʢʨʫʧʥʝʡʰʠʭ ʟʘʚʦʜʦʚ ï ʧʝʨʝʨʘʙʦʪʯʠʢʦʚ ʟʝʨʥʘ ʠ ʢʘʨ-

ʪʦʬʝʣʷ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʥʚʝʩʪʦʨʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʦʪʨʘʩʣʝʚʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ï ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢ-

ʮʠʠ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʘʛʝʥʪʩʪʚʘ, ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʪʨʘʩʣʠ ʛʣʫʙʦʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ. ʄʝʨʦʧʨʠʷʪʠʝ ʧʦʜʜʝʨʞʘʣʠ ʙʦ-

ʣʝʝ 40 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʪʥʸʨʦʚ. 

ʇʣʦʱʘʜʢʘ ʦʪʨʘʩʣʝʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʪʘʣʘ ʦʯʝ-

ʨʝʜʥʳʤ ʵʪʘʧʦʤ ʙʦʣʴʰʦʡ ʨʘʙʦʪʳ ʧʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʤʫ ʦʙʩʫʞʜʝʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ 

ʘʢʪʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʙʠʟʥʝʩʘ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 

ʠʥʜʫʩʪʨʠʠ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ.  

ɺʘʩʠʣʠʡ ɸʨʢʘʜʴʝʚʠʯ ɹʳʟʦʚ ʜʠʨʝʢʪʦʨ ɺʩʝʨʦʩ-

ʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳ-

ʨʴʷ ʚʳʩʪʫʧʠʣ ʩ ʜʦʢʣʘʜʦʤ ʦʙ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʘʟʨʘʙʦʪʢʘʭ ʠʥʩʪʠʪʫʪʘ ʚ ʦʙʣʘʩʪʠ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ ʠ ʠʥʫʣʠʥʩʦʜʝʨʞʘ-

ʱʝʛʦ ʩʳʨʴʷ. ɺʘʩʠʣʠʡ ɹʳʟʦʚ ʩʦʦʙʱʠʣ ʦ ʛʦʪʦʚʥʦʩʪʠ 

ʀʥʩʪʠʪʫʪʘ ʦʢʘʟʳʚʘʪʴ ʘʢʪʠʚʥʦʝ ʩʦʜʝʡʩʪʚʠʝ ʚ ʨʝʘʣʠ-

ʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʛʣʫʙʦʢʦʡ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ ʠ ʠʥʫʣʠʥʩʦʜʝʨ-

ʞʘʱʝʛʦ ʩʳʨʴʷ. 

çɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ 

ʢʨʘʭʤʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʘʜʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʨʘʭʤʘ-

ʣʦʚ ʩ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʣʠ-

ʯʘʪʴʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʧʦʣʫʯʘʝʤʦʛʦ 

ʠʟ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʛʠʙʨʠʜʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ 

ʢʫʢʫʨʫʟʳ, ʧʰʝʥʠʮʳ, ʛʦʨʦʭʘ ʠ ʢʘʨʪʦʬʝʣʷè ð ʦʪʤʝ-

ʪʠʣ ɺʘʩʠʣʠʡ ɸʨʢʘʜʴʝʚʠʯ. 

çɺ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʤʳ ʧʨʦʚʝʜʝʤ ʶʙʠʣʝʡʥʫʶ 

10-ʶ ʢʦʥʬʝʨʝʥʮʠʶ, ʢʦʪʦʨʫʶ ʤʳ ʧʦʩʪʘʨʘʝʤʩʷ ʩʜʝ-

ʣʘʪʴ ʝʱʝ ʤʘʩʰʪʘʙʥʝʝ ʠ ʥʘʩʳʱʝʥʥʝʝ. ʇʨʠʛʣʘʰʘʝʤ 

ʢʦʤʧʘʥʠʠ ʩʪʘʪʴ ʯʘʩʪʴʶ ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʩʦʙʳʪʠʷ 

ʠ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʙʫʜʫʱʝʝ ʠʥʜʫʩʪʨʠʠè ð ʟʘ-

ʚʝʨʰʠʣ ʤʝʨʦʧʨʠʷʪʠʝ ʈʘʜʠʥ ʆʣʝʛ ʀʛʦʨʝʚʠʯ, ʧʨʝʟʠ-

ʜʝʥʪ ɸʩʩʦʮʠʘʮʠʠ çʉʦʶʟʢʨʘʭʤʘʣè.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʫʯʘʩʪʥʠʢʠ ʢʦʥʬʝ-

ʨʝʥʮʠʠ ʚʳʨʘʟʠʣʠ ʥʘʜʝʞʜʫ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʜʦʣ-

ʞʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ. 
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ʅʘ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʄɻʋʊʋ ʠʤ. ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ 2030: ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚè ʨʘʩʩʢʘ-

ʟʘʣʠ ʧʨʦ ʧʠʪʘʥʠʝ ʜʣʷ ʜʝʪʝʡ ʙʦʣʴʥʳʭ ʬʝʥʠʣʢʝʪʦʥʫʨʠʝʡ

15 ʤʘʷ 2025 ʛʦʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɺʩʝʨʦʩʩʠʡ-

ʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʨʘʭ-

ʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘ-

ʩʪʠʝʤ çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ 2030: ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚè, ʧʦʩʚʷʱʝʥʥʦʡ 120-ʣʝʪʠʶ ʩʦ 

ʜʥʷ ʨʦʞʜʝʥʠʷ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ ʅ.ʇ. ʂʦʟʴʤʠ-

ʥʦʡ. 

ɿʘʚʝʜʫʶʱʠʡ ʩʝʢʪʦʨʦʤ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʉʦʣʦʤʠʥ ɼʤʠʪʨʠʡ 

ɸʥʘʪʦʣʴʝʚʠʯ ʚʳʩʪʫʧʠʣ ʩ ʜʦʢʣʘʜʦʤ ʥʘ ʪʝʤʫ: çʃʝ-

ʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ʜʣʷ ʜʝʪʝʡ ʙʦʣʴ-

ʥʳʭ ʬʝʥʠʣʢʝʪʦʥʫʨʠʝʡè, ʛʜʝ ʨʘʩʩʢʘʟʘʣ ʦʙ ʦʩʥʦʚʥʳʭ 

ʧʦʜʭʦʜʘʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʝʪʦʪʝʨʘʧʠʠ ʧʨʠ ʬʝʥʠʣ-

ʢʝʪʦʥʫʨʠʠ ʫ ʜʝʪʝʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ. 

ʄʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʛʣʫʙʦʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ɺʩʝʨʦʩ-

ʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳ-

ʨʴʷ ʉʦʙʦʣʝʚʘ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ ʧʨʝʜʩʪʘʚʠʣʘ 

ʜʦʢʣʘʜ ʥʘ ʪʝʤʫ: çʊʝʭʥʦʣʦʛʠʷ ʦʙʦʛʘʱʝʥʠʷ 

ʛʣʶʢʦʟʥʦ-ʬʨʫʢʪʦʟʥʳʭ ʩʠʨʦʧʦʚ ʧʨʝʙʠʦʪʠʢʘʤʠè, ʚ 

ʢʦʪʦʨʦʤ ʩʦʦʙʱʠʣʘ ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʛʣʶʢʦʟʥʦ-ʬʨʫʢʪʦʟʥʳʭ ʩʠʨʦʧʦʚ ʩ ʜʦ-

ʙʘʚʣʝʥʠʝʤ ʧʨʝʙʠʦʪʠʢʦʚ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʠ-

ʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. 

ɺ ʭʦʜʝ ʜʠʩʢʫʩʩʠʡ ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ ʨʘʩʩʢʘʟʘʣʠ ʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ 

ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʤʷʩʥʘʷ, ʤʦʣʦʯʥʘʷ, ʩʳʨʦʜʝʣʴ-

ʥʘʷ ʠ ʤʘʩʣʦʜʝʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʜʠʪʝʨʩʢʠʭ, ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝ-

ʣʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʨʛʘʥʠʟʘʪʦʨʳ ʤʝʨʦʧʨʠʷʪʠʷ ʚʳʨʘ-

ʟʠʣʠ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʟʘ ʠʭ 

ʧʣʦʜʦʪʚʦʨʥʫʶ ʨʘʙʦʪʫ ʠ ʚʳʩʢʘʟʘʣʠ ʥʘʜʝʞʜʫ ʥʘ ʧʨʦ-

ʜʦʣʞʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ. 
 

ʊʝʤʘʪʠʯʝʩʢʘʷ ʵʢʩʢʫʨʩʠʷ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʨʘʭʤʘʣʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ 

ˉ 47 ʧ. ʄʘʣʘʭʦʚʢʘ

21 ʤʘʷ 2025 ʛʦʜʘ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʧʨʠʥʷʣ ʫʯʘʱʠʭʩʷ 

ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ˉ 47 (ʧ. 

ʄʘʣʘʭʦʚʢʘ) ʚ ʮʝʣʷʭ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩʦ ʩʚʦʝʡ ʥʘʫʯ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʊʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʝʞʝʛʦʜʥʦ 

ʦʨʛʘʥʠʟʫʶʪʩʷ ɺʩʝʨʦʩʩʠʡʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʰʢʦʣʴʥʠʢʦʚ ʢ 

ʥʘʫʢʝ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʩʪʨʝʯʘ ʥʘʯʘʣʘʩʴ ʩ ʨʘʩʩʢʘʟʘ ʦʙ ʠʩʪʦʨʠʠ ʩʦʟʜʘ-

ʥʠʷ ɺʅʀʀʂ ʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʝʛʦ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʄʝʨʦʧʨʠʷʪʠʝ ʧʨʦʜʦʣʞʠʣʦʩʴ ʚ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʧʦ ʠʩʧʳʪʘʥʠʶ ʢʨʘʭʤʘʣ- ʠ ʠʥʫʣʠʥʩʦʜʝʨʞʘ-

ʱʝʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ, ʛʜʝ ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ɼʝʥʠʩ ʉʝʨ-

ʛʝʝʚʠʯ ʂʫʣʠʢʦʚ ʨʘʩʩʢʘʟʘʣ ʫʯʘʱʠʤʩʷ ʦʙ ʠʩʧʦʣʴʟʫ-

ʝʤʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ: ʧʦʣʷʨʠʤʝʪʨ, ʪʠʪʨʘʪʦʨ, ʨʝʦ-

ʤʝʪʨ, ʭʨʦʤʘʪʦʛʨʘʬ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʬʨʘʢʪʦ-

ʤʝʪʨ, ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ, 

ʵʢʩʪʨʘʢʪʦʨ ʉʦʢʩʣʝʪʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

ʂʴʝʣʴʜʘʣʷ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʢʨʘʭʤʘʣʘ ʫʯʘʱʠʭʩʷ ʚʩʪʨʝʪʠʣʘ ʃʠʜʠʷ ʉʪʝʧʘ-

ʥʦʚʥʘ ʉʦʣʦʤʠʥʘ ʠ ʦʟʥʘʢʦʤʠʣʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʝʭ-

ʥʦʣʦʛʠʷʤʠ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʘ, ʦʙʣʘʩʪʷʤʠ 

ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʚ ʧʠ-

ʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝ-

ʩʢʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ. ɺ ʟʘ-

ʚʝʨʰʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʫʯʘʱʠʝʩʷ ʧʦʙʳʚʘʣʠ ʚ ʦʪ-

ʜʝʣʝ ʦʧʳʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ɺʅʀʀʂ. 
 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʝʥʴ ʢʘʨʪʦʬʝʣʷ
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ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ 

ʥʘʫʯʥʦʤ ʫʯʨʝʞʜʝʥʠʠ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 30 

ʤʘʷ 2025 ʛʦʜʘ ʦʪʤʝʪʠʣʠ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʝʥʴ ʢʘʨ-

ʪʦʬʝʣʷ ʧʦʜ ʜʝʚʠʟʦʤ çɹʦʛʘʪʦʝ ʧʨʦʰʣʦʝ ï ʩʳʪʥʦʝ 

ʙʫʜʫʱʝʝè. ɺ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ɼʥʷ ʢʘʨʪʦ-

ʬʝʣʷ ʆʪʜʝʣʝʥʠʝ ʌɸʆ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʌɻɹʅʋ 

çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʢʘʨʪʦ-

ʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ.ʃʦʨʭʘè ʧʨʦʚʝʣʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝ-

ʩʢʫʶ ʢʦʥʬʝʨʝʥʮʠʶ, ʧʦʩʚʷʱʝʥʥʫʶ ʵʪʦʤʫ ʚʘʞʥʦʤʫ 

ʧʨʦʜʫʢʪʫ ʧʠʪʘʥʠʷ. 

ɺʘʩʠʣʠʡ ɹʳʟʦʚ ʜʠʨʝʢʪʦʨ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʨʘʭʤʘʣʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʜʥʝ ʢʘʨʪʦʬʝʣʷ ʠ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʂʘʨʪʦʬʝʣʴ ð ʚʘʞʥʝʡʰʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ, 

ʢʦʨʤʦʚʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. ɺ ʤʠʨʝ ʦʥ ʟʘʥʠ-

ʤʘʝʪ ʧʷʪʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʧʠ-

ʪʘʥʠʠ ʣʶʜʝʡ ʧʦʩʣʝ ʧʰʝʥʠʮʳ, ʢʫʢʫʨʫʟʳ, ʨʠʩʘ ʠ ʷʯ-

ʤʝʥʷ (100 ʛ ʩʚʝʞʝʡ ʤʘʩʩʳ ʢʘʨʪʦʬʝʣʷ ʩʦʜʝʨʞʘʪ ʚ 

ʩʨʝʜʥʝʤ ʦʢʦʣʦ 295 ʢɼʞ). 

ʈʦʣʴ ʢʘʨʪʦʬʝʣʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʘʛ-

ʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʧʠʪʘʥʠʷ ʠ ʚʢʣʶʯʘʝʪ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝ-

ʯʝʥʠʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʢʦʥʦ-

ʤʠʢʦʡ, ʵʢʦʣʦʛʠʝʡ ʠ ʢʫʣʴʪʫʨʦʡ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʝʥʴ ʢʘʨʪʦʬʝʣʷ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʙʦʨʴʙʝ ʩ ʛʦʣʦʜʦʤ ʠ 

ʦʧʘʩʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʫʛʨʦʞʘʶ-

ʱʠʤʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʩʠʩʪʝʤʘʤ. ʕʪʦʪ 

ʜʝʥʴ ʪʘʢʞʝ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʝʤʝʡʥʳʝ 

ʬʝʨʤʳ, ʛʜʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʩʦʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥʳ, ʚ ʩʦʭʨʘʥʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʢʘʨʪʦʬʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʟʜʥʠʢ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠ-

ʤʘʥʠʝ ʢ ʢʫʣʴʪʫʨʥʳʤ ʠ ʢʫʣʠʥʘʨʥʳʤ ʘʩʧʝʢʪʘʤ ʢʘʨ-

ʪʦʬʝʣʷ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤʝʨʦʧʨʠʷʪʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʫʢʠ ʩ ʙʠʟʥʝʩʦʤ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝ-

ʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʫʯʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʩʦʨʪʦʚ ʢʘʨ-

ʪʦʬʝʣʷ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʨʳʥʢʘ. 
 

VII ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʠʱʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʙʫʜʫʱʝʛʦè

5 ʠʶʥʷ 2025 ʛʦʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 

ʩʦʩʪʦʷʣʘʩʴ ʉʝʜʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢ-

ʪʠʯʝʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʠʱʝʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʱʝʛʦè. ʂʦʥʬʝʨʝʥʮʠʷ ʧʦʩʚʷʱʘ-

ʣʘʩʴ 80-ʣʝʪʠʶ ʇʦʙʝʜʳ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ɺʦʡʥʝ ʠ 90-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʩʘ-

ʤʳʭ ʷʨʢʠʭ ʩʦʚʝʪʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙ-

ʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨʘ ʈʘʠʩʳ ɼʤʠʪʨʠʝʚʥʳ ʇʦʣʘʥʜʦʚʦʡ. ʆʨʛʘʥʠʟʘ-

ʪʦʨʳ ʜʘʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ï ʅʀʀ ʭʣʝʙʦʧʝʢʘʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘ-

ʜʝʤʠʠ ʥʘʫʢ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺ çʇʦʣʘʥʜʦʚʩʢʠʭ ʯʪʝʥʠʷʭè ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 

ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ 38 ʧʝʨʝʜʦʚʳʭ ʥʘʫʯʥʳʭ 

ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʠ ʠ ʙʣʠʞ-

ʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʆʪ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ: ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʛʣʫʙʦʢʦʡ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ, ʘʩʧʠʨʘʥʪ 

ɸ.ɺ. ʉʝʤʝʥʦʚʘ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʧʦ ʠʩ-

ʧʳʪʘʥʠʶ ʢʨʘʭʤʘʣ- ʠ ʠʥʫʣʠʥʩʦ-

ʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ 

ʠʭ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʢ.ʪ.ʥ. 

ɼ.ʉ. ʂʫʣʠʢʦʚ.  

ʉʝʤʝʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʣʘʜʠ-

ʤʠʨʦʚʥʘ ʚʳʩʪʫʧʠʣʘ ʩ ʜʦʢʣʘʜʦʤ 

ʥʘ ʪʝʤʫ: çʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʫʯʝ-

ʥʠʷ ʠ ʩʚʦʡʩʪʚʘ ʢʨʘʭʤʘʣʘ ʪʨʠʪʠ-

ʢʘʣʝè. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʠʡ 

ʥʘʫʯʥʳʡ ʫʨʦʚʝʥʴ ʨʘʙʦʪ ʤʦʣʦ-

ʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʧʦʜʭʦʜʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘ-

ʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝ-

ʣʷʣʦʩʴ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 
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ʆʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʪʠʤʠʟʘ-

ʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʣʦʥʛʠʨʦ-

ʚʘʥʠʝʤ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʚʠʪʠʝʤ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ ʫʯʘʩʪʥʠʢʠ ʠ 

ʛʦʩʪʠ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ ʧʨʠʛʣʘʰʝʥʳ ʥʘ ʦʙʟʦʨ-

ʥʫʶ ʘʚʪʦʙʫʩʥʫʶ ʵʢʩʢʫʨʩʠʶ ʧʦ ʄʦʩʢʚʝ. 

 

26-27 ʠʶʥʷ 2025 ʛ. ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʩʦʩʪʦʷʣʩʷ V ʂʦʥʛʨʝʩʩ çʅɸʋʂɸ, 

ʇʀʊɸʅʀɽ ʀ ɿɼʆʈʆɺʔɽè

ɼʠʨʝʢʪʦʨ ɺʩʝʨʦʩʩʠʡ-

ʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳ-

ʨʴʷ ɺʘʩʠʣʠʡ ɹʳʟʦʚ ʠ 

ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʙʠʦʪʝʭ-

ʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨ-

ʞʘʱʝʛʦ ʩʳʨʴʷ ɺʘʣʝʥʪʠʥʘ 

ʂʦʣʧʘʢʦʚʘ ʧʨʠʥʷʣʠ ʫʯʘ-

ʩʪʠʝ ʚ ʨʘʙʦʪʝ V ʂʦʥ-

ʛʨʝʩʩʘ çʅʘʫʢʘ, ʧʠʪʘʥʠʝ ʠ 

ʟʜʦʨʦʚʴʝè, ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝ-

ʤʠʝʡ ʥʘʫʢ ɹʝʣʦʨʫʩʩʠʠ, ɹʝʣʦʨʫʩʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʤ ʢʦʥʮʝʨʥʦʤ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ çɹʝʣ-

ʛʦʩʧʠʱʝʧʨʦʤè ʩʦʚʤʝʩʪʥʦ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʢʦʣʣʝ-

ʛʘʤʠ. 

ɺ ʜʚʫʭʜʥʝʚʥʦʤ ʤʝʨʦʧʨʠʷʪʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 

ʚʝʜʫʱʠʝ ʫʯʝʥʳʝ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʦʪʨʘʩʣʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʮʝʥʪʨʝ ʚʥʠ-

ʤʘʥʠʷ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ: ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ, ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʘʩʧʝʢʪʳ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 

ɺʘʩʠʣʠʡ ɸʨʢʘʜʴʝʚʠʯ ɹʳʟʦʚ ʜʠʨʝʢʪʦʨ ɺʩʝʨʦʩ-

ʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳ-

ʨʴʷ ʧʨʝʜʩʪʘʚʠʣ ʜʦʢʣʘʜ çʈʘʟʨʘʙʦʪʢʠ ɺʅʀʀ ʢʨʘʭ-

ʤʘʣʘ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ 

ʧʠʪʘʥʠʷè, ʂʦʣʧʘʢʦʚʘ ɺʘʣʝʥʪʠʥʘ ɺʘʩʠʣʴʝʚʥʘ ʛʣʘʚ-

ʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ 

ʩʳʨʴʷ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨ-

ʞʘʱʝʛʦ ʩʳʨʴʷ ʚʳʩʪʫʧʠʣʘ ʩ ʜʦʢʣʘʜʦʤ ʥʘ ʪʝʤʫ: 

çʈʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʠʭ ʤʦʜʠ-

ʬʠʢʘʮʠʷè. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʢʦʥʛʨʝʩʩʘ 

ʫʯʘʩʪʥʠʢʠ ʦʙʤʝʥʷʣʠʩʴ ʤʥʝ-

ʥʠʷʤʠ, ʦʧʳʪʦʤ, ʦʙʩʫʜʠʣʠ 

ʚʦʟʥʠʢʰʠʝ ʚʦʧʨʦʩʳ, ʘ 

ʪʘʢʞʝ ʦʪʤʝʪʠʣʠ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʦ ʧʠ-

ʪʘʥʠʠ. 

ʇʦ ʠʪʦʛʘʤ ʧʝʨʝʛʦʚʦʨʦʚ 

ʙʳʣʦ ʟʘʢʣʶʯʝʥʦ ʩʦʛʣʘʰʝ-

ʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʫʢʘ-

ʟʘʥʳ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ. 
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