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ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 
ɺʳʭʦʜʠʪ 12 ʨʘʟ ʚ ʛʦʜ. 
ʋʯʨʝʜʠʪʝʣʴ ʞʫʨʥʘʣʘ: ʉʦʢʦʣʦʚʘ ʄ.ɺ. 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ: ʄʝʥʴʰʘʢʦʚ ɸ.ʀ. 
ɸʜʨʝʩ ʠʟʜʘʪʝʣʷ ʠ ʨʝʜʘʢʮʠʠ: 620075, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʫʣ. 
ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ, ʜ. 4, ʢʦʨʧ. ɸ, ʦʬ. 17. 
ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ: editors@research-journal.org 
ʉʘʡʪ: www.research-journal.org 
16+ 

 

 

ɼʘʪʘ ʚʳʭʦʜʘ 17.10.2018. 
ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 17.10.2018. 
ʊʠʨʘʞ 900 ʵʢʟ. 
ʎʝʥʘ: ʙʝʩʧʣʘʪʥʦ. 
ɿʘʢʘʟ 28089. 
ʆʪʧʝʯʘʪʘʥʦ ʩ ʛʦʪʦʚʦʛʦ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ. 
ʆʪʧʝʯʘʪʘʥʦ ʚ ʪʠʧʦʛʨʘʬʠʠ ʆʆʆ "ʂʦʤʧʘʥʠʷ ʇʆʃʀɻʈɸʌʀʉʊ", 
623701, ʛ. ɹʝʨʝʟʦʚʩʢʠʡ, ʫʣ. ʊʝʘʪʨʘʣʴʥʘʷ, ʜʦʤ ˉ 1, ʦʬ. 88. 

 
ɾʫʨʥʘʣ ʠʤʝʝʪ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʘʪʴʠ ʤʦʞʥʦ ʯʠʪʘʪʴ, ʟʘʛʨʫʞʘʪʴ, ʢʦʧʠʨʦʚʘʪʴ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ, ʧʝʯʘʪʘʪʴ ʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʠʭ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʘʚʪʦʨʩʪʚʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʊʠʧ ʣʠʮʝʥʟʠʠ CC ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʞʫʨʥʘʣʦʤ: Attribution 4.0 International (CC BY 4.0). ɸʢʪʫʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʜʝʢʩʘʮʠʠ ʞʫʨʥʘʣʘ ʚ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ https://research-journal.org/indexing/. 

ʅʦʤʝʨ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʉʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ: ʇʀ ˉ ʌʉ 77 ï 51217. 
ʏʣʝʥʳ ʨʝʜʢʦʣʣʝʛʠʠ: 

ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʈʘʩʪʷʛʘʝʚ ɸ.ɺ. ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʄʦʩʢʦʚʩʢʠʡ ɻʦʨʦʜʩʢʦʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʉʣʦʞʝʥʠʢʠʥʘ ʖ.ɺ. ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʄʦʩʢʦʚʩʢʠʡ ɻʦʨʦʜʩʢʦʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʐʪʨʝʢʝʨ ʅ.ʖ. ʢ.ʬʠʣʦʣ.ʥ., ʂʘʣʫʞʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ (ʂʘʣʫʛʘ, ʈʦʩʩʠʷ);   

ɺʝʨʙʠʮʢʘʷ ʆ.ʄ. ʢ.ʬʠʣʦʣ.ʥ., ʀʨʢʫʪʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ).  

 
ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʇʘʯʫʨʠʥ ɻ.ɺ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ);   

ʌʝʜʦʨʦʚʘ ɽ.ɸ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ); 

ɻʝʨʘʩʠʤʦʚʘ ʃ.ɻ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʠʤ. ʀ.ɺ. ʊʘʥʘʥʘʝʚʘ (ɸʧʘʪʠʪʳ, ʈʦʩʩʠʷ);   

ʂʫʨʘʩʦʚ ɺ.ʉ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ); 

ʆʩʴʢʠʥ ʉ.ɺ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ).  

 
ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʂʫʣʠʢʦʚʩʢʘʷ ʀ.ʕ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ);  

ʉʘʡʢʠʥʘ ɽ.ɻ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʀ. ɻʝʨʮʝʥʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ);  

ʃʫʢʴʷʥʦʚʘ ʄ.ʀ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ (ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʷ);  

ʍʦʜʘʢʦʚʘ ʅ.ʇ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬ., ʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ).  

 
ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʈʦʟʝʥʦʚʘ ʄ.ʀ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʀʚʢʦʚ ʅ.ʅ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʦʙʨʘʟʦʚʘʥʠʷ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʂʘʤʝʥʩʢʘʷ ɺ.ɻ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʢ. ʙʠʦʣ. ʥʘʫʢ, ɽʣʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ (ɽʣʝʮ, ʈʦʩʩʠʷ).  

 
ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʐʘʤʦʣʠʥ ʄ.ɺ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ɻʣʝʟʝʨ ɸ.ʄ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʅʘʫʯʥʳʡ ʎʝʥʪʨ ʎʅʀʀʯʝʨʤʝʪ ʠʤ. ʀ.ʇ. ɹʘʨʜʠʥʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʉʚʠʩʪʫʥʦʚ ʖ.ɸ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠ)̫. 

 
ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʋʤʳʚʘʢʠʥ ɺ.ʄ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʢ.ʪʝʭʥ.ʥ. ʧʨʦʬ., ɺʦʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʞʝʥʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ);  

ɹʨʳʣʝʚ ɺ.ɸ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ., ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ);  

ʆʛʫʨʝʝʚʘ ɻ.ʅ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ., ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ).  

 
ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɹʫʣʘʥʳʡ ʖ.ʇ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʉʘʨʘʪʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ (ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ);  

ɸʥʠʢʠʥ ɺ.ɺ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ.ʏʝʨʥʳʰʝʚʩʢʦʛʦ (ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ);  

ɽʩʴʢʦʚ ɽ.ʂ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʟʘʦʯʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʘʣʘʰʠʭʘ, ʈʦʩʩʠʷ);  

ʐʝʫʜʞʝʥ ɸ.ʍ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ);  

ʃʘʨʠʦʥʦʚ ʄ.ɺ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ (ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ).   

mailto:editors@research-journal.org
http://www.research-journal.org/


 

 

 

ɸʨʭʠʪʝʢʪʫʨʘ:  

ʗʥʢʦʚʩʢʘʷ ʖ.ʉ. ʜ-ʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ).  

  
ɺʝʪʝʨʠʥʘʨʥʳʝ ʥʘʫʢʠ:  

ɸʣʠʝʚ ɸ.ʉ. ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʧʨʦʬ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ); 

ʊʘʪʘʨʥʠʢʦʚʘ ʅ.ɸ. ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʧʨʦʬ., ʇʝʨʤʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ 

(ʇʝʨʤʴ, ʈʦʩʩʠʷ).   

 
ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ:  

ʅʠʢʦʣʴʩʢʠʡ ɺ.ʀ. ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ., ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʝʥʟʘ, ʈʦʩʩʠʷ);  

ʋʨʘʢʦʚ ɸ.ʃ. ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʀʞʝʚʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʄʜʠʮʠʥʩʢʘʷ ɸʢʘʜʝʤʠʠʷ (ʀʞʝʚʩʢ, ʈʦʩʩʠʷ).   

 
ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʄʝʝʨʦʚʠʯ ʄ.ɻ. ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ʢ.ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬ., ʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ); 

ɹʘʢʫʣʠʥ ɺ.ʀ. ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ʧʨʦʬ., ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʠʨʦʚ, ʈʦʩʩʠʷ);  

ɹʝʨʜʠʥʩʢʠʭ ɺ.ɸ. ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʠʨʦʚ, ʈʦʩʩʠʷ);  

ʃʸʚʦʯʢʠʥʘ ʅ.ɸ. ʢ.ʠʩʪ.ʥʘʫʢ, ʢ.ʵʢʦʥ.ʥ. ʆʤɻʋ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ (ʆʤʩʢ, ʈʦʩʩʠʷ).   

 
ʂʫʣʴʪʫʨʦʣʦʛʠʷ:  

ʂʫʮʝʥʢʦʚ ʇ.ɸ. ʜ-ʨ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʢ.ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, ʀʥʩʪʠʪʫʪ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʈɸʅ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ).   

 
ʀʩʢʫʩʩʪʚʦʚʝʜʝʥʠʝ:  

ʂʫʮʝʥʢʦʚ ʇ.ɸ. ʜ-ʨ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʢ.ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, ʀʥʩʪʠʪʫʪ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʈɸʅ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ).   

 
ʌʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ:  

ʇʝʪʨʦʚ ʄ.ɸ. ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪʘ ʬʠʣʦʩʦʬʠʠ ʈɸʅ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ɹʝʩʩʦʥʦʚ ɸ.ɺ. ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ, ʧʨʦʬ., ʀʥʩʪʠʪʫʪ ʬʠʣʦʩʦʬʠʠ ʠ ʧʨʘʚʘ ʉʆ ʈɸʅ (ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ);  

ʎʳʛʘʥʢʦʚ ʇ.ɸ. ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ. ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʃʦʡʢʦ ʆ.ʊ. ʜ-ʨ ʬʠʣʦʩ ʥʘʫʢ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʊʦʤʩʢ, ʈʦʩʩʠʷ).   

 
ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʂʦʩʪʝʥʢʦ ʈ.ɺ. ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ);  

ʄʘʟʫʨʝʥʢʦ ɸ.ʇ. ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪʚ ʛ. ʇʷʪʠʛʦʨʩʢʝ (ʇʷʪʠʛʦʨʩʢ, ʈʦʩʩʠʷ);  

ʄʝʱʝʨʷʢʦʚʘ ʆ.ʄ. ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ɽʨʛʘʰʝʚ ɽ.ʈ. ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ʧʨʦʬ., ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʶʨʠʜʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ).   

 
ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ:  

ɺʘʞʦʚ ɺ.ʄ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʄ. ʐʫʢʰʠʥʘ (ɹʠʡʩʢ, ʈʦʩʩʠʷ);  

ʈʘʢʦʚ ɸ.ʖ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʘʛʨʘʨʥʳʡ ʮʝʥʪʨ (ʄʠʭʘʡʣʦʚʩʢ, ʈʦʩʩʠʷ);  

ʂʦʤʣʘʮʢʠʡ ɺ.ʀ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ);  

ʅʠʢʠʪʠʥ ɺ.ɺ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ɹʝʣʛʦʨʦʜʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʷ);  

ʅʘʫʤʢʠʥ ɺ.ʇ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ.  

 
ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɿʘʤʘʨʘʝʚʘ ɿ.ʇ. ʜ-ʨ ʩʦʮʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʝʨʤʴ, ʈʦʩʩʠʷ);  

ʉʦʣʦʜʦʚʘ ɻ.ʉ. ʜ-ʨ ʩʦʮʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʀʥʩʪʠʪʫʪ ʬʠʣʦʩʦʬʠʠ ʠ ʧʨʘʚʘ ʉʆ ʈɸʅ (ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ);  

ʂʦʨʘʙʣʝʚʘ ɻ.ɹ. ʜ-ʨ ʩʦʮʠʦʣ. ʥʘʫʢ, ʋʨʘʣʴʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ (ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ).   

 
ʍʠʤʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɸʙʜʠʝʚ ʂ.ɾ. ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʧʨʦʬ., ʂʘʟʘʭʩʪʘʥʩʢʦ-ɹʨʠʪʘʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɸʣʤʘ-ɸʪʳ, ʂʘʟʘʭʩʪʘʥ);  

ʄʝʣʴʜʝʰʦʚ ɸ. ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʂʘʟʘʭʩʪʘʥʩʢʦ-ɹʨʠʪʘʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɸʣʤʘ-ɸʪʳ, ʂʘʟʘʭʩʪʘʥ);  

ʉʢʘʯʠʣʦʚʘ ʉ.ʗ. ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʘʫʯʥʳʡ ʎʝʥʪʨ ʇʦ ɹʝʟʦʧʘʩʥʦʩʪʠ ɹʠʦʣʦʛʠʯʝʩʢʠ ɸʢʪʠʚʥʳʭ ɺʝʱʝʩʪʚ (ʂʫʧʘʚʥʘ ʉʪʘʨʘʷ, ʈʦʩʩʠʷ).   

 
ʅʘʫʢʠ ʦ ɿʝʤʣʝ:  

ɻʦʨʷʠʥʦʚ ʇ.ʄ. ʜ-ʨ ʛʝʦʣ.-ʤʠʥʝʨʘʣ. ʥʘʫʢ, ʧʨʦʬ, ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʂʦʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ɸʧʘʪʠʪʳ, ʈʦʩʩʠʷ).  

  
ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɹʫʨʜʘ ɸ.ɻ. ʜ-ʨ ʵʢʦʥ. ʥʘʫ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ);  

ʃʸʚʦʯʢʠʥʘ ʅ.ɸ. ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʢ.ʠʩʪ.ʥ., ʆʤɻʋ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ (ʆʤʩʢ, ʈʦʩʩʠʷ);  

ʃʘʤʦʪʪʢʝ ʄ.ʅ. ʢ.ʵʢʦʥ.ʥ., ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ);  

ɸʢʙʫʣʘʝʚ ʅ. ʢ.ʵʢʦʥ.ʥ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ);  

ʂʫʣʠʝʚ ʆ. ʢ.ʵʢʦʥ.ʥ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ). 

 
ʇʦʣʠʪʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɿʘʚʝʨʰʠʥʩʢʠʡ ʂ.ʌ. ʜ-ʨ ʧʦʣʠʪ. ʥʘʫʢ, ʧʨʦʬ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ).   

 
ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʊʨʠʥʝʝʚʘ ʆ.ɺ. ʢ.ʬʘʨʤ.ʥ., ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ);  

ʂʘʡʰʝʚʘ ʅ.ʐ. ʜ-ʨ ʬʘʨʤ. ʥʘʫʢ, ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ);  

ɽʨʦʬʝʝʚʘ ʃ.ʅ. ʜ-ʨ ʬʘʨʤ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʫʨʩ, ʈʦʩʩʠʷ);  

ʇʘʧʘʥʦʚ ʉ.ʀ. ʜ-ʨ ʬʘʨʤ. ʥʘʫʢ, ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʣʦʚʜʠʚ, ɹʦʣʛʘʨʠʷ);  

ʇʝʪʢʦʚʘ ɽ.ɻ.  ʜ-ʨ ʬʘʨʤ. ʥʘʫʢ, ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʣʦʚʜʠʚ, ɹʦʣʛʘʨʠʷ);  
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Abstract 

This paper is devoted to the problem of reconstructing changes in the ice coverage by the benthic foraminifer complexes in 

the subarctic region of the World Ocean in the Quaternary period. The article analyzes the authorôs own and published data on 

the quantitative distribution of indicator species in the columns of bottom sediments from the Arctic and subarctic regions of 

the World Ocean. The authorôs results are compared with the independent indicators of the presence of sea ice in the areas of 

column selection. It is demonstrated that despite the successful use of benthic foraminifers in reconstructions of the Quaternary 

period variations of the ice coverage of the high Arctic this technique does not work in the subarctic region. Most likely, this is 

due to the decrease in the role of ice coverage in the formation of primary production in subarctic regions. 

Keywords: paleoecology, paleo-oceanology, reconstructions, bio-productivity, sea ice. 

 

ɺʚʝʜʝʥʠʝ 

ʌʦʨʘʤʠʥʠʬʝʨʳ ï ʵʪʦ ʧʨʦʩʪʝʡʰʠʝ ʦʨʛʘʥʠʟʤʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʧʦʜʢʣʘʩʩʫ ʢʦʨʥʝʥʦʞʝʢ (Rhizopoda), ʢʣʘʩʩʫ 

ʩʘʨʢʦʜʦʚʳʭ (Sarcodina) ʠ ʦʙʠʪʘʶʱʠʝ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ɹʝʥʪʦʩʥʳʝ ʬʦʨʘʤʠʥʠʬʝʨʳ (ɹʌ), ʞʠʚʫʱʠʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʥʫʪʨʠ ʦʩʘʜʢʘ, ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʛʨʫʧʧʦʡ 

ʨʘʢʦʚʠʥʥʳʭ ʧʨʦʩʪʝʡʰʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʥʘʧʨʠʤʝʨ, [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ., ʉ. 4]). ɹʌ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʛʣʫʙʠʥʘʭ ʦʢʝʘʥʘ, ʥʘʯʠʥʘʷ ʩ ʣʠʪʦʨʘʣʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʛʣʫʙʦʢʠʤʠ ʦʢʝʘʥʩʢʠʤʠ ʚʧʘʜʠʥʘʤʠ. ʆʙʠʣʠʝ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʙʰʠʨʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʪʴʩʷ ʚ 

ʦʩʘʜʢʘʭ ʦʢʝʘʥʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʝʣʘʶʪ ʠʭ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʧʘʣʝʦʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ., ʉ. 4]. 

ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ [2, ʉ. 3] ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʙʠʣʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɹʌ, ʷʚʣʷʶʪʩʷ 

ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʩʘʜʢʝ ʠ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʠʜʦʥʥʳʭ ʠ ʧʦʨʦʚʳʭ ʚʦʜ ʢʠʩʣʦʨʦʜʦʤ. ʂ ʜʨʫʛʠʤ 

ʬʘʢʪʦʨʘʤ ʧʨʷʤʦʛʦ ʚʣʠʷʥʠʷ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʪʠʧʳ ʦʩʘʜʢʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʨʙʦʥʘʪ-ʠʦʥʘ ʚʙʣʠʟʠ ʜʥʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʠʜʦʥʥʳʭ ʪʝʯʝʥʠʡ, ʘʢʪʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʌʘʢʪʦʨʘʤʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʚʣʠʷʥʠʷ ʷʚʣʷʶʪʩʷ 

ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ɹʌ ʯʝʨʝʟ ʬʘʢʪʦʨʳ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ʧʝʨʚʠʯʥʘʷ ʠ ʵʢʩʧʦʨʪʥʘʷ ʧʨʦʜʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠʟ ʬʦʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʦʢʝʘʥʘ, ʛʣʫʙʠʥʘ ʤʦʨʷ, ʪʦʧʦʛʨʘʬʠʷ 

ʜʥʘ, ʦʢʝʘʥʩʢʘʷ ʮʠʨʢʫʣʷʮʠʷ ʠ ʤʦʨʩʢʦʡ ʣʝʜ.  

ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɹʌ ʙʳʣʠ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʩʘʜʢʘʭ ɹʘʨʝʥʮʝʚʘ [3, C. 1ï136], [4, C. 81], ʂʘʨʩʢʦʛʦ [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ., C. 51ï64] ʠ 

ʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ [6, C. 1ï398], ʘ ʪʘʢʞʝ ʤʦʨʷ ʃʘʧʪʝʚʳʭ [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ., C. 51ï64]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʧʘʣʝʦʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ɸʨʢʪʠʢʝ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ɹʌ ʘʢʪʠʚʥʦ 

ʚr ʧʦʣʥʷʶʪʩʷ ʨʦʩʩʠʡʩʢʠʤʠ (ʥʘʧʨʠʤʝʨ, [4, C. 84, 91ï94], [7, C. 612], [8, C. 131], [9, P. 142] ʠ ʟʘʨʫʙʝʞʥʳʤʠ [10, ʉ. 65ï
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77], [11, ʉ. 209-238], [12, ʉ. 145ï156], [13] ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ɺ ʨʘʙʦʪʘʭ ʢʦʥʮʘ 1990-ʭ ï ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ [14, ʉ. 

268], [15, ʉ. 189] ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʚ ɸʨʢʪʠʢʝ ʥʘ 

ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʦʚ ɹʌ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʙʦʙʱʘʶʱʠʝ ʩʪʘʪʴʠ [12, ʉ. 145], [13, ʉ. 25ï26], ʨʘʩʢʨʳʚʘʶʱʠʝ ʚʳʩʦʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʌ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʚʘʨʠʘʮʠʡ ʭʘʨʘʢʪʝʨʘ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʪʝʯʝʥʠʝ ʣʝʜʥʠʢʦʚʦ-

ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʮʠʢʣʦʚ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʠʥʜʠʢʘʪʦʨʥʳʝ ʚʠʜʳ ʚ ʢʦʤʧʣʝʢʩʘʭ ɹʌ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʣʝʜʦʚʠʪʦʩʪʠ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ɸʨʢʪʠʢʠ, ʛʜʝ ʚ ʪʝʯʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʦʣʝʜʝʥʝʥʠʡ ʨʘʟʚʠʪʠʝ ʦʙʰʠʨʥʦʛʦ 

ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʙʳʣʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ [12, ʉ. 148]. 

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʠʠ ʩʠʥʪʝʟʘ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ɹʌ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʭʘʨʘʢʪʝʨʘ ʣʝʜʦʚʠʪʦʩʪʠ ʚ ʩʫʙʘʨʢʪʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʚʦʩʴʤʠ ʢʦʣʦʥʢʘʤ (ʨʠʩ. 1, ʪʘʙʣ. 1), ʧʷʪʴ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʥʷʪʳ ʚ 

ʧʨʝʜʝʣʘʭ ɸʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʣʦʰʥʦʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʜʚʝ ï ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʠ ʦʜʥʘ ï ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ʛʜʝ ʤʦʨʩʢʠʝ ʣʴʜʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʟʦʥʥʦ.  

 
ʈʠʩ. 1 ï ʇʦʣʦʞʝʥʠʝ ʢʦʣʦʥʦʢ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ:  

85KL ï SO201-2-85KL, 77KL ï SO201-2-77KL, 330GC ï JM10-330GC, PC04 ïLOMROG07-PC04, JPC6 ï HLY0503-

06JPC. ɹʘʨʄ ï ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ, ʂʄ ï ʂʘʨʩʢʦʝ ʤʦʨʝ, ʄʃ ï ʤʦʨʝ ʃʘʧʪʝʚʳʭ, ɺʉʄ ï ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ ʤʦʨʝ, ʏʄ ï 

ʏʫʢʦʪʩʢʦʝ ʤʦʨʝ, ɹʝʨʄ ï ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ 

 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠʟʫʯʝʥʳ ʢʦʤʧʣʝʢʩʳ ʙʝʥʪʦʩʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʧʦ ʢʦʣʦʥʢʘʤ SO201-2-85KL 

ʠ SO201-2-77KL, ʧʦʜʥʷʪʳʝ ʩ ʭʨʝʙʪʘ ʐʠʨʰʦʚʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ. ɺ ʢʘʞʜʦʡ ʧʨʦʙʝ ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ 250-

300 ʵʢʟʝʤʧʣʷʨʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʨʦʮʝʥʪʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʉʦʛʣʘʩʥʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ 

ʚʦʟʨʘʩʪʥʳʤ ʤʦʜʝʣʷʤ, ʠʟʫʯʝʥʥrʝ ʚʨʝʤʝʥʥrӢʝ ʠʥʪʝʨʚʘʣr ʩʦʩʪʘʚʣ̫ ʪʁ ʧʦʩʣʝʜʥʠʝ 190 ʪʳʩ. ʣʝʪ ʜʣʷ ʢʦʣʦʥʢʠ SO201-2-85KL 

[16, P. PA3213], [17, P. 1348ï1349], [9, P. 140] ʠ ʧʦʩʣʝʜʥʠʝ 22 ʪʳʩ. ʣʝʪ ʜʣʷ ʢʦʣʦʥʢʠ SO201-2-77KL [16, P. PA3213]. 

ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʩʪʘʣʴʥʳʤ ʢʦʣʦʥʢʘʤ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ (pangaea.de ʠʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʩʪʘʪʴʷʤ). 
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ʊʘʙʣʠʮʘ 1 ï ʉʧʠʩʦʢ ʢʦʣʦʥʦʢ, ʜʘʥʥʳʝ ʧʦ ʢʦʪʦʨʳʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

 
 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 5 ʚʠʜʦʚ (Stetsonia horvathi, Bolivina arctica, Epistominella arctica, Epistominella 

exigua ʠ Alabaminella weddellensis), ʢʦʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʳʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʜʠʢʘʪʦʨʦʚ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ɸʨʢʪʠʢʝ [12, ʉ. 147ï148], [13, ʉ. 26]. ʇʝʨʝʯʝʥʴ ʵʪʠʭ ʚʠʜʦʚ ʩ ʫʢʘʟʘʥʠʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʕʢʦʣʦʛʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʚʠʜʦʚ ʙʝʥʪʦʩʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ 

 
 

ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʳʙʨʘʥʥʳʭ ʪʘʢʩʦʥʦʚ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʨʠʩʫʪʩʪʚʠʷ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʣʝʜʦʚʠʪʦʩʪʠ ʥʘ ʜʦʥʥʫʶ ʬʘʫʥʫ ʬʦʨʘʤʠʥʠʬʝʨ. ʂ 

ʪʘʢʠʤ ʠʥʜʠʢʘʪʦʨʘʤ ʦʪʥʦʩʠʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʪʝʨʠʘʣʘ ʣʝʜʦʚʦʛʦ ʨʘʟʥʦʩʘ, ʢʦʪʦʨʳʡ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʧʨʠʧʘʡʥʳʤ ʤʦʨʩʢʠʤ 

ʣʴʜʦʤ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʟʘʪʝʤ ʧʝʨʝʥʦʩʠʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʪʝʯʝʥʠʷʤʠ ʚ ʫʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ. ɼʨʫʛʠʤ 

ʧʨʠʟʥʘʢʦʤ ʨʘʟʚʠʪʠʷ ʩʝʟʦʥʥʦʛʦ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʥʘʜ ʤʝʩʪʦʤ ʦʪʙʦʨʘ ʢʦʣʦʥʢʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʙʠʦʤʘʨʢʝʨʘ IP25 ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʦʩʘʜʢʝ ʢʦʣʦʥʢʠ [21, ʉ. 16]. IP25 - ʵʪʦ ʦʨʛʘʥʠʯʝʩʢʠʡ ʙʠʦʤʘʨʢʝʨ, 

ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʥʝʢʦʪʦʨʳʤʠ ʚʠʜʘʤʠ ʘʨʢʪʠʯʝʩʢʠʭ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʞʠʚʫʱʠʭ ʫ ʢʨʘʝʚʦʡ ʟʦʥʳ ʣʴʜʘ. ʇʨʠ ʵʪʦʤ 

ʦʪʩʫʪʩʪʚʠʝ ʙʠʦʤʘʨʢʝʨʘ ʚ ʧʨʦʙʘʭ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʢʘʢ ʦ ʧʦʩʪʦʷʥʥʦʤ ʣʝʜʦʚʦʤ ʧʦʢʨʦʚʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʠʭ 

ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʠ ʦ ʙʝʟʣʝʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʠʟʦʚ ʢʦʤʧʣʝʢʩʦʚ ɹʌ ʧʦ ʢʦʣʦʥʢʝ SO201-2-77KL ʠʟ ʚʳʙʨʘʥʥʳʭ ʙʝʥʪʦʩʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ ʚʠʜʘ ï A. weddellensis ʠ E. arctica (ʨʠʩ. 2). A. weddellensis ʜʦʤʠʥʠʨʫʝʪ ʚ ʠʥʪʝʨʚʘʣʝ 

22-14.9 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ (ʪ. ʣ. ʥ.), ʛʜʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʜʦʩʪʠʛʘʝʪ 60-70 % ʚ ʢʦʤʧʣʝʢʩʝ. ʇʦʩʣʝ 14.9 ʪ. 

ʣ. ʥ. ʠ ʜʦ 1 ʪʳʩ. ʣ. ʥ. ʜʦʣʷ ʵʪʦʛʦ ʚʠʜʘ ʩʥʠʞʘʝʪʩʷ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 30%. E. arctica ʚʩʪʨʝʯʝʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʢʦʣʦʥʢʠ SO201-2-77KL. ʉʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʚ ʠʥʪʝʨʚʘʣʝ 22-9.66 ʪ. ʣ. ʥ. ʚʘʨʴʠʨʫʝʪ ʦʪ 0 ʜʦ 

ʅʦʤʝʨ ʢʦʣʦʥʢʠ

ʐʠʨʦʪʘ, 

ʩꜛ.ʰ.

ɼʦʣʛʦʪʘ,  

ʚ.ʜ.

ɻʣʫʙʠʥʘ, 

ʤ

ʇʦʣʦʞʝʥʠʝ

ʍʘʨʘʢʪʝʨ 

ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʣʝʜʦʚʦʛʦ 

ʧʦʢʨʦʚʘ

ʉʩʳʣʢʘ

SO201-2-77KL 56.414 170.699 2135 ɹʝʨʠʥʛʦʚʦ ʤʦʨʝʩʝʟʦʥʥʳʡ
ʜʘʥʥʘʷ 

ʨʘʙʦʪʘ

SO201-2-85KL 57.505 170.413 968 ɹʝʨʠʥʛʦʚʦ ʤʦʨʝʩʝʟʦʥʥʳʡ

ʜʘʥʥʘʷ 

ʨʘʙʦʪʘ, [9, 

P. 138]

HLY0503-06JPC 78.29 ī176.99800
ʍʨʝʙʝʪ 

ʄʝʥʜʝʣʝʝʚʘ

ʫʩʣʦʚʥʦ 

ʧʦʩʪʦʷʥʥʳʡ
[13, P. 22]

LOMROG07-

PC04
86.7 ī53.77811

ʍʨʝʙʝʪ 

ʃʦʤʦʥʦʩʦʚʘ
ʧʦʩʪʦʷʥʥʳʡ[13, P. 22]

JM10-330GC 79.13 5.6 1297
ʉʝʚʝʨʥʘʷ 

ɸʪʣʘʥʪʠʢʘ
ʩʝʟʦʥʥʳʡ[18, P. 85]

PS2138-1 81.533 30.600 995

ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ, 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʩʢʣʦʥ

ʧʦʩʪʦʷʥʥʳʡ[10, P. 65]

PS2212-3 82.067 15.717 2550 ʇʣʘʪʦ ɽʨʤʘʢʧʦʩʪʦʷʥʥʳʡ[11, P. 213]

PS2837-5 81.233 2.383 1023 ʇʣʘʪʦ ɽʨʤʘʢʧʦʩʪʦʷʥʥʳʡ[11, P. 213]

ɺʠʜ ʕʢʦʣʦʛʠʷ ʉʩʳʣʢʘ

ʦʣʠʛʦʪʨʦʬʥʳʝ ʫʩʣʦʚʠʷ
[19, P. 192], [15, P. 

215]

ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʫʩʣʦʚʠʷʤ 

ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʤʦʱʥʦʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ

[13, P. 22], [15, P. 

215]

Bolivina arctica

ʧʦʣʷʨʥʳʡ ʚʠʜ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʥʝʝ 

ʩʫʨʦʚʳʝ ʫʩʣʦʚʠʷ, ʯʝʤ Stetsonia horvathi. ʅʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʩʘʜʢʘʭ ʤʦʣʦʞʝ ʀʂʉ 5

[13, P. 22]

Epistominella arctica

ʦʙʠʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʠʩʪʦʥʯʝʥʥʦʛʦ ʣʝʜʦʚʦʛʦ 

ʧʦʢʨʦʚʘ, ʧʦʜ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞʥʦ ʧʦʜʣʝʜʥʦʝ 

ʮʚʝʪʝʥʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʩʝʟʦʥʥʘʷ ʧʦʩʪʘʚʢʘ 

ʬʠʪʦʜʝʪʨʠʪʘ ʥʘ ʜʥʦ

[15, P. 215-216],           

[13, P. 23, 26]

Epistominella exigua

ʬʠʪʦʜʝʪʨʠʪʦʚʳʡ ʚʠʜ, ʦʙʠʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ 

ʩʝʟʦʥʥʦʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʦʙʣʘʩʪʷʭ ʢʨʘʝʚʦʡ 

ʟʦʥʳ ʣʴʜʘ

[20, P. 545],                 

[13, P. 26]

Alabaminella weddellensis

ʬʠʪʦʜʝʪʨʠʪʦʚʳʡ ʚʠʜ, ʦʙʠʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ 

ʩʝʟʦʥʥʦʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʦʙʣʘʩʪʷʭ ʢʨʘʝʚʦʡ 

ʟʦʥʳ ʣʴʜʘ

[20, P. 545]

Stetsonia horvathi



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

10 

 

30%, ʜʝʤʦʥʩʪʨʠʨʫʷ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʦʩʘʜʢʦʚ. ʅʘ ʛʦʨʠʟʦʥʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʚʦʟʨʘʩʪʫ 9.17 ʪ. ʣ. ʥ., ʫʩʪʘʥʦʚʣʝʥ ʧʠʢ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (45%), ʢʦʪʦʨʦʝ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 20% ʚ 

ʠʥʪʝʨʚʘʣʝ 9.17 ï 4.5 ʪ. ʣ. ʥ. ʀʥʪʝʨʚʘʣ 4.5-1 ʪ. ʣ. ʥ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʜʦʣʝʡ (<5%) ʚʠʜʘ E. arctica ʚ ʢʦʤʧʣʝʢʩʝ ɹʌ. 

 
ʈʠʩ. 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʥʪʦʩʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʣʝʜʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ ʧʦ ʢʦʣʦʥʢʘʤ ʠʟ 

ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ:  

ʘ ï ʙʠʦʤʘʨʢʝʨ IP25 ʧʦ ʢʦʣʦʥʢʝ SO201-2-77KL, ʙ ï ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʜʦʚ A. weddellensis ʠ E. arctica ʧʦ ʢʦʣʦʥʢʝ 

SO201-2-77KL, ʚ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʪʝʨʠʘʣʘ ʣʝʜʦʚʦʛʦ ʨʘʟʥʦʩʘ (ʄʃʈ) ʨʘʟʤʝʨʦʤ >1 ʤʤ SO201-2-85KL, ʛ - ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʠʜʦʚ A. weddellensis ʠ E. arctica ʧʦ ʢʦʣʦʥʢʝ SO201-2-85KL, ʜ - ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʪʝʨʠʘʣʘ ʣʝʜʦʚʦʛʦ ʨʘʟʥʦʩʘ 

(ʄʃʈ) ʨʘʟʤʝʨʦʤ >0.1 ʤʤ ʧʦ ʢʦʣʦʥʢʝ JM10-330GC, ʝ - ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʜʦʚ A. weddellensis ʠ E. arctica ʧʦ 

ʢʦʣʦʥʢʝ JM10-330GC 

 

ʉʦʜʝʨʞʘʥʠʝ ʙʠʦʤʘʨʢʝʨʘ IP25 ʧʦ ʵʪʦʡ ʞʝ ʢʦʣʦʥʢʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʠʥʪʝʨʚʘʣʘʭ 13.5ï11 ʪ.ʣ.ʥ. ʠ 16-15 ʪ.ʣ.ʥ. [22, Fig. 4]. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʘʥʘʣʠʟʳ ʢʦʤʧʣʝʢʩʦʚ ɹʌ ʧʦ ʢʦʣʦʥʢʝ SO201-2-85KL ʧʦʢʘʟʘʣʠ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ A. weddellensis 

ʚ ʠʥʪʝʨʚʘʣʘʭ ʦʣʝʜʝʥʝʥʠʡ (180ï140 ʪ.ʣ.ʥ. ʠ 80ï18 ʪ.ʣ.ʥ.). E. arctica ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʦʤʧʣʝʢʩʝ, ʦʜʥʘʢʦ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʠʥʪʝʨʚʘʣʝ 180ï140 ʪ.ʣ.ʥ., ʛʜʝ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 30% (ʨʠʩ. 2). 

ʊʝʨʨʠʛʝʥʥʳʝ ʟʝʨʥʘ ʨʘʟʤʝʨʦʤ >1 ʤʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʢʦʣʦʥʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚ ʠʥʪʝʨʚʘʣʝ 161ï159 ʪ.ʣ.ʥ. 

ʆʙʩʫʞʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʙʝʥʪʦʩʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʚ ʢʦʣʦʥʢʘʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʚ ɸʨʢʪʠʢʝ ʧʦʢʘʟʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ/ʢʦʤʧʣʝʢʩʦʚ ɹʌ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʣʝʜʦʚʠʪʦʩʪʠ ʙʘʩʩʝʡʥʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʘʚʪʦʨʳ ʚʦʩʩʪʘʥʦʚʠʣʠ ʩʤʝʥʫ ʭʘʨʘʢʪʝʨʘ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ɹʌ ʯʝʨʝʟ ʨʝʢʦʥʩʪʨʫʢʮʠʶ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʮʠʢʣʘ ʧʦ ʢʦʣʦʥʢʘʤ, ʧʦʜʥʷʪʳʤ ʩ ʧʣʘʪʦ 

ɽʨʤʘʢ ʠ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ʪʘʙʣ. 1), [10, ʉ. 75], [11, ʉ. 232]. 

ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ ʥʘ ʧʨʠʤʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɹʌ ʚ ʢʦʣʦʥʢʘʭ, ʧʦʜʥʷʪʳʭ ʩ ʭʨʝʙʪʦʚ ʃʦʤʦʥʦʩʦʚʘ ʠ 

ʄʝʥʜʝʣʝʝʚʘ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʠ ʛʨʫʧʧʳ ʚʠʜʦʚ ɹʌ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ 

ʥʘʯʠʥʘʷ ʩ ʨʘʥʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ [12, ʉ. 153ï154], [13, ʉ. 26]. ʇʨʝʦʙʣʘʜʘʥʠʝ S. horvathi ʠ B. arctica ʘʚʪʦʨʳ 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʢʘʢ ʚʣʠʷʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʪʦʷʥʥʦʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʠʥʪʝʨʚʘʣʘʭ ʤʘʪʝʨʠʢʦʚʳʭ ʦʣʝʜʝʥʝʥʠʡ 

ʧʣʝʡʩʪʦʮʝʥʘ, ʭʦʪʷ S. horvathi ʤʦʞʝʪ ʚʳʞʠʚʘʪʴ ʠ ʚ ʧʝʨʝʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʨʘʞʘʶʱʠʭ ʩʤʝʥʫ ʭʘʨʘʢʪʝʨʘ ʣʝʜʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʩ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘ ʩʝʟʦʥʥʳʡ [13, ʉ. 25].  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 
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ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʚʠʜʘ E. arctica ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ (ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʤʘʪʝʨʠʘʣʘ 

ʣʝʜʦʚʦʛʦ ʨʘʟʥʦʩʘ) ʦʪʤʝʯʝʥʦ ʚ ʤʝʞʣʝʜʥʠʢʦʚʴʷʭ, ʛʜʝ ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʚʠʪʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ, ʠʣʠ ʧʝʨʝʭʦʜʥʳʭ, 

ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ. ʊʘʢʦʡ ʪʠʧ ʩʨʝʜʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʠʩʪʦʥʯʝʥʠʝʤ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʡ 

ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝ ʧʦʜʣʝʜʥʦʛʦ ʮʚʝʪʝʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚʝʩʥʦʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʦʩʪʘʚʢʠ ʩʝʟʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʜʥʦ.  

ʇʨʝʦʙʣʘʜʘʥʠʝ ʚʠʜʘ E. exigua ʚ ʤʝʞʣʝʜʥʠʢʦʚʴʷʭ ʜʨʝʚʥʝʝ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʦʡ ʩʪʘʜʠʠ (ʀʂʉ) 7 ʩʚʷʟʳʚʘʝʪʩʷ 

ʘʚʪʦʨʘʤʠ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʫʩʣʦʚʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʨʘʝʚʦʡ ʟʦʥʳ ʣʴʜʘ, ʛʜʝ ʦʙʠʣʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʪʝʧʣʳʤ ʢʣʠʤʘʪʦʤ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʮʚʝʪʝʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ [13, ʉ. 26]. ʏʝʪʢʫʶ ʩʚʷʟʴ 

ʢʦʤʧʣʝʢʩʦʚ ɹʌ ʩ ʭʘʨʘʢʪʝʨʦʤ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ɸʨʢʪʠʢʝ ʘʚʪʦʨʳ ʦʙʲʷʩʥʷʶʪ ʪʝʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʬʦʪʠʯʝʩʢʦʤ ʩʣʦʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʩʪʫʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʜʥʦ [12, ʉ. 148]. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ (>70%) ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ ʚ ʢʦʤʧʣʝʢʩʘʭ ɹʌ [12, ʉ. 151].  

ɺ ʩʫʙʘʨʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʚ ʢʦʣʦʥʢʝ SO201-2-85KL ʚʠʜ A. weddellensis ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚ 

ʢʦʤʧʣʝʢʩʘʭ ɹʌ ʠʥʪʝʨʚʘʣʦʚ ʦʣʝʜʝʥʝʥʠʡ (ʨʠʩ. 2). A. weddellensis ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʘʩʩʦʮʠʘʮʠʷʭ ʩ E. exigua, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʩʭʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ [20, ʉ. 545]. ʇʨʝʦʙʣʘʜʘʥʠʝ 

A. weddellensis ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʦʩʘʜʢʝ ʤʘʪʝʨʠʘʣʘ ʣʝʜʦʚʦʛʦ ʨʘʟʥʦʩʘ, ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʠʩʫʪʩʪʚʠʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʥʘʜ ʤʝʩʪʦʤ ʦʪʙʦʨʘ ʢʦʣʦʥʢʠ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʢʘ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʙʳʣ 

ʜʨʝʡʬʫʶʱʠʡ ʣʝʜ, ʢʦʪʦʨʳʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʪʝʯʝʥʠʷʤʠ ʠʟ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ 

ʚ ʟʘʧʘʜʥʫʶ ʠ ʪʘʷʣ, ʜʦʩʪʠʛʘʷ ʛʨʘʥʠʮʳ ʩ ʪʝʧʣʳʤʠ ʚʦʜʘʤʠ, ʧʦʩʪʫʧʘʶʱʠʤʠ ʠʟ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ɺʠʜ E. 

arctica ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʦʤʧʣʝʢʩʝ ɹʌ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʠʥʪʝʨʚʘʣʝ ʀʂʉ 6 ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʀʂʉ 4ï2, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʥʳʭ ʣʝʜʦʚʳʭ ʦʙʩʪʘʥʦʚʢʘʭ ʚ ʪʝʯʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʧʨʝʜʧʦʩʣʝʜʥʝʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʡ. 

ʇʨʠʤʝʥʷʷ ʧʦʜʭʦʜ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʤʧʣʝʢʩʦʚ ɹʌ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʢʦʣʦʥʢʘʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʙʦʣʝʝ ʧʣʦʪʥʦʤ ʣʝʜʦʚʦʤ ʧʦʢʨʦʚʝ ʚ ʪʝʯʝʥʠʝ ʀʂʉ 6 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʀʂʉ 4ï2. ʆʜʥʘʢʦ ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʣʝʜʦʚʦʛʦ ʨʘʟʥʦʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʢʨʦʤʝ ʧʠʢʘ ʚ 

ʠʥʪʝʨʚʘʣʝ 161ï159 ʪ.ʣ.ʥ., ʣʝʜʦʚʠʪʦʩʪʴ ʙʘʩʩʝʡʥʘ ʙʳʣʘ ʦʮʝʥʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʥʝʟʘʚʠʩʠʤʳʭ ʤʝʪʦʜʦʚ [9, ʉ. 143ï144]. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʩʢʦʨʝʝ ʦ ʤʝʥʝʝ ʧʣʦʪʥʦʤ ʣʝʜʦʚʦʤ ʧʦʢʨʦʚʝ ʚ ʪʝʯʝʥʠʝ ʀʂʉ 6, ʯʝʤ ʚ 

ʀʂʉ 4ï2, ʯʪʦ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ɹʌ.  

ɺ ʦʙʨʘʟʮʘʭ ʩʦʩʝʜʥʝʡ ʢʦʣʦʥʢʠ SO201-2-77KL, ʦʪʦʙʨʘʥʥʦʡ ʛʣʫʙʞʝ ʠ ʶʞʥʝʝ SO201-2-85KL, ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʦʙʘ ʚʠʜʘ, ʥʦ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʨʠʩ. 2). ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ A. weddellensis ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʤʘʨʢʝʨʘ IP25, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʛʦ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʥʘʜ ʤʝʩʪʦʤ ʦʪʙʦʨʘ 

ʢʦʣʦʥʢʠ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ E. arctica ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʤʘʨʢʝʨʘ. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʧʦ 

ʘʣʢʝʥʦʥʘʤ ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ ʵʪʦʡ ʞʝ ʢʦʣʦʥʢʝ [16, ʉ. 11] ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʤʘʨʢʝʨʘ ʚ ʥʘʯʘʣʝ ʠ ʩʝʨʝʜʠʥʝ ʛʦʣʦʮʝʥʘ ʩʚʷʟʘʥʦ ʩ ʦʪʩʪʫʧʣʝʥʠʝʤ ʤʦʨʩʢʠʭ ʣʴʜʦʚ ʥʘ ʩʝʚʝʨ ʚ ʩʚʷʟʠ ʩ 

ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ. ɺʝʨʦʷʪʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ E. arctica ʩʚʷʟʘʥʦ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʙʦʣʝʝ 

ʦʣʠʛʦʪʨʦʬʥʳʭ ʫʩʣʦʚʠʡ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʟʜʥʠʤ ʛʦʣʦʮʝʥʦʤ. ʆʣʠʛʦʪʨʦʬʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ 

ʩʚʷʟʘʥʳ ʥʘʧʨʷʤʫʶ ʩ ʤʦʨʩʢʠʤ ʣʴʜʦʤ, ʘ ʦʙʫʩʣʦʚʣʝʥʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʢʦʥʪʠʥʝʥʪʘ ʠ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʤ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʬʦʪʠʯʝʩʢʠʡ ʩʣʦʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʣʝʜʦʚʠʪʦʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ɹʌ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʥʘʜʝʞʥʳʤ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʤʠʤʦ ʤʦʨʩʢʦʛʦ ʣʴʜʘ, ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʬʦʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʚʣʠʷʶʪ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ: ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʙʘʩʩʝʡʥʘ, ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʨʨʠʛʝʥʥʦʛʦ ʩʥʦʩʘ, ʧʦʩʪʫʧʣʝʥʠʝ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʵʦʣʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ɺ ʩʫʙʘʨʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ʚ ʢʦʣʦʥʢʝ JM10-330GC [18, ʉ. 90], ʦʙʥʘʨʫʞʝʥʳ ʜʚʘ ʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ: E. arctica, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ, ʠ E. nipponica, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʩʠʥʦʥʠʤʦʤ A. weddellenis, ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ ʘʢʮʝʩʩʦʨʥʳʭ ʚʠʜʦʚ. ɺ ʠʥʪʝʨʚʘʣʘʭ ʙʝʣʣʠʥʛʘ/ʘʣʣʝʨʝʜʘ (14.1ï12.9 

ʪ.ʣ.ʥ.) ʠ ʧʦʟʜʥʝʛʦ ʜʨʠʘʩʘ (12.9ï11.7 ʪ.ʣ.ʥ.) ʦʪʤʝʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʣʝʜʦʚʦʛʦ ʨʘʟʥʦʩʘ [18, ʉ. 

87], ʢʦʪʦʨʳʝ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʘʚʪʦʨʘʤʠ ʢʘʢ ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʠ ʘʡʩʙʝʨʛʦʚ ʥʘʜ ʤʝʩʪʦʤ ʦʪʙʦʨʘ ʢʦʣʦʥʢʠ. ɺ 

ʪʝʯʝʥʠʝ ʙʝʣʣʠʥʛʘ/ʘʣʣʝʨʝʜʘ ʢʣʠʤʘʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʪʘʷʥʠʝʤ ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ 

ʥʘ ʢʦʥʪʠʥʝʥʪʝ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʤʩʷ ʦʪʢʦʣʦʤ ʘʡʩʙʝʨʛʦʚ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʤʘʣʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʵʢʩʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʜʥʦ. ɹʦʣʝʝ ʧʦʟʜʥʠʡ ʠʥʪʝʨʚʘʣ ʧʦʟʜʥʝʛʦ ʜʨʠʘʩʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʭʦʣʦʜʘʥʠʝʤ, ʦʯʝʥʴ ʥʠʟʢʦʡ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʨʦʩʪʦʤ ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʧʦʩʪʦʷʥʥʳʤ ʣʝʜʦʚʳʤ ʧʦʢʨʦʚʦʤ ʥʘʜ ʤʝʩʪʦʤ ʦʪʙʦʨʘ ʢʦʣʦʥʢʠ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʨʠʩ. 2 ʠ [18, ʉ. 88ï90], ʚʠʜʦʚ-

ʠʥʜʠʢʘʪʦʨʦʚ ɹʌ ʧʦʩʪʦʷʥʥʦʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ (B. acrtica ʠ S. horvathi) ʚ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʚʩʪʨʝʯʝʥʦ ʥʝ ʙʳʣʦ. 

ʅʘʯʘʣʦ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ (11.7ï8.8 ʪ.ʣ.ʥ.) ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʘʢʪʠʚʥʳʤ ʪʘʷʥʠʝʤ 

ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ. ɸʡʩʙʝʨʛʠ ʠ ʤʦʨʩʢʦʡ ʣʝʜ ʧʨʠʥʦʩʠʣʠ ʛʨʫʙʦʟʝʨʥʠʩʪʳʡ ʪʝʨʨʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʦʙʣʘʩʪʴ ʦʪʙʦʨʘ 

ʢʦʣʦʥʢʠ, ʦʜʥʘʢʦ, ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʷʚʣʷʶʪʩʷ ʚʠʜʳ A. weddellenis ʠ E. arctica, ʢʦʪʦʨʳʝ ʚ 

ɸʨʢʪʠʢʝ ʜʦʤʠʥʠʨʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʠʥʪʝʨʚʘʣʝ ʩʨʝʜʥʝʛʦ ʛʦʣʦʮʝʥʘ (8.8ï4.1 ʪ.ʣ.ʥ.) ʢʣʠʤʘʪ 

ʩʪʘʥʦʚʠʣʩʷ ʝʱʝ ʪʝʧʣʝʝ, ʧʦʪʦʢ ʪʝʧʣʳʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʚ ʧʨʦʣʠʚ ʌʨʘʤʘ ʩʪʘʙʠʣʴʥʦ ʫʩʠʣʠʚʘʣʩʷ, ʤʘʪʝʨʠʘʣ ʣʝʜʦʚʦʛʦ 

ʨʘʟʥʦʩʘ ʠʩʯʝʟ ʠʟ ʦʩʘʜʢʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʠ ʘʡʩʙʝʨʛʦʚ ʥʘʜ ʤʝʩʪʦʤ ʦʪʙʦʨʘ ʢʦʣʦʥʢʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ E. arctica ʠ ʩʥʠʞʘʝʪʩʷ ʜʦʣʷ A. weddellenis (ʨʠʩ. 2). ʊʘʢʦʡ 

ʞʝ ʪʨʝʥʜ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ɹʌ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ  ʚ ʘʨʢʪʠʯʝʩʢʠʭ 

ʢʦʣʦʥʢʘʭ A. weddellenis, ʥʘʦʙʦʨʦʪ, ʩʤʝʥʷʝʪ ʚʠʜ E. arctica ʧʦ ʤʝʨʝ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ. ɺ 

ʠʥʪʝʨʚʘʣʝ ʧʦʩʣʝʜʥʠʭ 4.1 ʪ.ʣ.ʥ. ʘʚʪʦʨʘʤʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʧʦʷʚʣʝʥʠʝ ʩʝʟʦʥʥʦʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ [18, 

ʉ. 94]. ɺ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʢʦʣʦʥʢʠ ʩʦʜʝʨʞʘʥʠʝ E. arctica ʩʥʠʞʘʝʪʩʷ, ʘ ʜʦʣʷ A. weddellenis ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʢʦʨʝʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʪʠʧʘ ʠ/ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʜʥʦ, ʥʝʞʝʣʠ ʦ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 
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ʩʤʝʥʝ ʭʘʨʘʢʪʝʨʘ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ ʤʝʪʦʜ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ɹʌ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʠʤʝʥʠʤʳʤ. 

 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʦʤʧʣʝʢʩʦʚ ɹʌ ʠ ʜʨʫʛʠʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠʩʫʪʩʪʚʠʷ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʦʣʦʥʢʘʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʭʦʪʷ ʚ 

ʚʳʩʦʢʦʡ ɸʨʢʪʠʢʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʠʜʳ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʤʘʨʢʝʨʘʤʠ ʨʘʟʥʦʛʦ ʪʠʧʘ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʚ ʩʫʙʘʨʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʩʫʙʘʨʢʪʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ ʚʝʣʠʯʠʥʘ 

ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʠʪ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʦʪ ʣʝʜʦʚʠʪʦʩʪʠ ʙʘʩʩʝʡʥʘ, ʥʦ ʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʬʦʪʠʯʝʩʢʠʡ ʩʣʦʡ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʢʦʥʪʠʥʝʥʪʘ), ʚʣʠʷʥʠʷ ʪʝʧʣʳʭ ʪʝʯʝʥʠʡ, ʛʣʫʙʠʥʳ ʠ 

ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʢʝʘʥʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʫʤʝʥʴʰʝʥʠʝ ʨʦʣʠ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʣʝʜʦʚʠʪʦʩʪʠ 

ʩʫʙʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ɹʌ ʩʪʘʥʦʚʷʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤʠ. 

 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ 

ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ, ʧʨʦʝʢʪ 16-35-60063 ʤʦʣ_ʘ_ʜʢ. 

Funding 

This work was performed with the support of the 

Russian Foundation for Basic Research, project 16-35-

60063 mol_a_dk. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʈ. ʊʠʜʝʤʘʥʥʫ ʟʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦ ʢʦʣʦʥʢʝ SO201-2-

77KL, ʘ ʪʘʢʞʝ ʇ.ɸ. ʂʠʧʢʝʝʚʦʡ ʠ ʖ.ʗ. ʇʦʪʘʧʝʥʢʦ ʟʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʟʘʤʝʯʘʥʠʷ, ʧʦʟʚʦʣʠʚʰʠʝ ʫʣʫʯʰʠʪʴ 

ʜʘʥʥʫʶ ʩʪʘʪʴʶ. 

Acknowledgement 

The author expresses gratitude to R. Tidemann for 

providing material on column SO201-2-77KL and to 

P.A. Kipkeeva and Yu.Ya. Potapenko for constructive 

comments enabled the improvement of this article. 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ 

ʅʝ ʫʢʘʟʘʥ. 

Conflict of Interest 

None declared. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ / References 

1. Gooday A.J. Benthic foraminifera (protista) as tools in deep-water palaeoceanography: Environmental influences on 

faunal characteristics / A.J. Gooday // Advances in Marine Biololgy. ï 2003. ï Vol. 46. ï ˉ 1. ï P. 1ï90. 

2. Jorissen F.J. A conceptual model explaining benthic foraminiferal microhabitats / F.J. Jorissen, H.C. de Stigter, 

J.G.V. Widmark // Marine Micropaleontololgy. ï 1995. ï Vol. 26. ï ˉ 1ï4. ï P. 3ï15. 

3. ʂʦʨʩʫʥ ʉ.ɸ. ʌʦʨʘʤʠʥʠʬʝʨʳ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ʛʠʜʨʦʙʠʦʣʦʛʠʷ ʠ ʯʝʪʚʝʨʪʠʯʥʘʷ ʧʘʣʝʦʵʢʦʣʦʛʠʷ) / ʉ.ɸ. ʂʦʨʩʫʥ, 

ʀ.ɸ. ʇʦʛʦʜʠʥʘ, ɻ.ɸ. ʊʘʨʘʩʦʚ ʠ ʜʨ. ï ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʂʅʎ ʈɸʅ, 1994. ï136 ʩ. 

4. ʀʚʘʥʦʚʘ ɽ.ɺ. ɻʣʦʙʘʣʴʥʘʷ ʪʝʨʤʦʭʘʣʠʥʥʘʷ ʧʘʣʝʦʮʠʨʢʫʣʷʮʠʷ / ɽ.ɺ. ʀʚʘʥʦʚʘ ï ʄ.: ʅʘʫʯʥʳʡ ʤʠʨ,  2006. ï320 ʩ. 

5. ʑʝʜʨʠʥʘ ɿ.ɻ. ʂ ʬʘʫʥʝ ʢʦʨʥʝʥʦʞʝʢ ʧʦʣʷʨʥʳʭ ʤʦʨʝʡ ʉʉʉʈ / ɿ.ɻ. ʑʝʜʨʠʥʘ // ʊʨʫʜʳ ʘʨʢʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ï 

ʃ.: ʀʟ-ʚʦ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʉʝʚ. ʤʦʨ. ʧʫʪʠ. ï 1936. ï ʊ. 33. ï ʉ. 51ï64.  

6. ʌʫʨʩʝʥʢʦ ɸ.ɺ. ʌʦʨʘʤʠʥʠʬʝʨʳ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ ʉʉʉʈ / ɸ.ɺ. ʌʫʨʩʝʥʢʦ, ʊ.ʉ. ʊʨʦʠʮʢʘʷ, ʃ.ʂ. ʃʝʚʯʫʢ. ï 

ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 1979. ï 398 ʩ. 

7. ʏʠʩʪʷʢʦʚʘ ʅ.ʆ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʧʦ 

ʢʦʤʧʣʝʢʩʘʤ ʬʦʨʘʤʠʥʠʬʝʨ / ʅ.ʆ. ʏʠʩʪʷʢʦʚʘ, ɽ.ɺ. ʀʚʘʥʦʚʘ, ɹ. ʈʠʩʝʙʨʦʙʘʢʢʝʥ ʠ ʜʨ. // ʆʢʝʘʥʦʣʦʛʠʷ. ï 2010. ï ʊ. 50. ï ˉ 

4. ï ʉ. 608ï617. 

8. ʀʚʘʥʦʚʘ ɽ.ɺ. ʇʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʧʘʣʝʦʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ɹʘʨʝʥʮʝʚʦʤ ʠ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʷʭ / 

ɽ.ɺ. ʀʚʘʥʦʚʘ, ʀ.ʆ. ʄʫʨʜʤʘʘ, ɽ.ʄ. ɽʤʝʣʴʷʥʦʚ ʠ ʜʨ. // ʆʢʝʘʥʦʣʦʛʠʷ. ï 2016. ï ʊ. 56. ï ˉ 1. ï ʉ. 125ï138. 

9. Ovsepyan E.A. Penultimate and last glacial oceanographic variations in the Bering Sea on millennial timescales: Links 

to North Atlantic climate / E.A. Ovsepyan, E.V. Ivanova, L. Lembke-Jene et al. // Quaternary Science Reviews. ï 2017. ï Vol. 

163. ï P. 135ï151. 

10.  Wollenburg J.E. Changes in Arctic Ocean paleoproductivity and hydrography during the last 145 kyr: the benthic 

foraminiferal record / J.E. Wollenburg, W. Kuhnt, A. Mackensen // Paleoceanography. ï 2001. ï Vol. 16. ï ˉ 1. ï P. 65ï77. 

11.  Wollenburg J.E., High-resolution paleoproductivity fluctuations during the past 24 kyr as indicated by benthic 

foraminifera in the marginal Arctic Ocean / J.E. Wollenburg, J. Knies, A. Mackensen // Palaeogeography. Palaeoclimatology. 

Palaeoecology. ï 2004. ï Vol. 204. ï ˉ 3ï4. ï P. 209ï238. 

12.  Polyak L. Quaternary history of sea ice in the western Arctic Ocean based on foraminifera / L. Polyak, K.M. Best, 

K.A. Crawford et al. // Quaternary Science Reviews. ï 2013. ï Vol. 79. ï P. 145ï156. 

13.  Lazar K.B. Pleistocene benthic foraminifers in the Arctic Ocean: Implications for sea-ice and circulation history / 

K.B. Lazar, L. Polyak // Marine Micropaleontology. ï 2016. ï Vol. 126. ï P. 19ï30. 

14.  Wollenburg J.E. On the vertical distribution of living (rose bengal stained) benthic foraminifers in the Arctic Ocean / 

J.E. Wollenburg, A. Mackensen // Journal of Foraminiferal Research. ï 1998. ï Vol. 28. ï ˉ 4. ï P. 268ï285. 

15. Wollenburg J.E. The response of benthic foraminifers to carbon flux and primary production in the Arctic Ocean / J.E. 

Wollenburg, W. Kuhnt // Marine Micropaleontology. ï 2000. ï Vol. 40. ï ˉ 3. ï P. 189ï231. 

16. Max L. Sea surface temperature variability and sea-ice extent in the subarctic northwest Pacific during the past 15,000 

years / L. Max., J.-R. Riethdorf, R. Tiedemann et al. // Paleoceanography. ï 2012. ï Vol. 27. ï ˉ 3. ï P. 1ï20. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

13 

 

17. Riethdorf J.-R. Millennial-scale variability of marine productivity and terrigenous matter supply in the western Bering Sea 

over the past 180 kyr / J.-R. Riethdorf, D. N¿rnberg, L. Max et al. // Climate of the Past. ï 2013. ï Vol. 9. ï ˉ 3. ï P. 1345ï1373. 

18. Consolaro C. Palaeoceanographic and environmental changes in the eastern Fram Strait during the last 14,000 years 

based on benthic and planktonic foraminifera / C. Consolaro, T.L. Rasmussen, G. Panieri // Marine Micropaleontology. ï 

2018. ï Vol. 139. ï ˉ P. 84ï101. 

19. Scott D.B. Benthic Foraminifers and Implications for Intraplate Deformation, Site 717, Distal Bengal Fan / D.B. 

Scott, G.T. Leger // Proceedings of the Ocean Drilling Program, Scientific Results. ï 1990. ï Vol. 116. ï P. 189ï208. 

20. Thomas E. Northeastern Atlantic benthic foraminifera during the last 45, 000 years: changes in productivity seen from 

the bottom up / E. Thomas, L. Booth, M. Maslin et al. // Paleoceanography. ï 1995. ï Vol. 10. ï ˉ 3. ï P. 545ï562. 

21. Belt S.T. A novel chemical fossil of palaeo sea ice: IP25 / S.T. Belt, G. Mass®, S.J. Rowland et al. // Organic 

Geochemistry. ï 2007. ï Vol. 38. ï ˉ 1. ï P. 16ï27. 

22.  M®heust M. High-resolution IP25-based reconstruction of sea-ice variability in the western North Pacific and Bering Sea 

during the past 18,000 years / M. M®heust, R. Stein, K. Fahl et al. // Geo-Marine Letters. ï 2016. ï Vol. 36. ï ˉ 2. ï P. 101ï111. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ / References in English 

1. Gooday A.J. Benthic foraminifera (protista) as tools in deep-water palaeoceanography: Environmental influences on 

faunal characteristics / A.J. Gooday // Advances in Marine Biololgy. ï 2003. ï Vol. 46. ï ˉ 1. ï P. 1ï90. 

2. Jorissen F.J. A conceptual model explaining benthic foraminiferal microhabitats / F.J. Jorissen, H.C. de Stigter, 

J.G.V. Widmark // Marine Micropaleontololgy. ï 1995. ï Vol. 26. ï ˉ 1ï4. ï P. 3ï15. 

3. Korsun S.A. Foraminifery Barentseva morja [Foraminifers of the Barents Sea] / S.A. Korsun, I.A. Pogodina, 

G.A. Tarasov and others ï Apatity: KSC RAS, 1994. ï 136 p. [in Russian] 

4. Ivanova E.V. Global`naja termohalinnaja paleotsirkul`atsija [The global thermohaline circulation] / E.V. Ivanova ï 

Moskva: Nauchnyij Mir, 2006. ï 320 p. [in Russian]. 

5. Schedrina Z.G. K faune kornenozhek poljarnykh morej SSSR [To Rhizopodal fauna of the Polar Seas of the USSR] / 

Z.G. Schedrina // Trudy arkticheskogo instituta. ï Leningrad: Izdatel`stvo Glavnogo upravlenija Severnogo morskogo puti. ï 

1936. ï V. 33. ï P. 51ï64 [in Russian]   

6. Fursenko A.V. Foraminifery Dal`nevostochnykh morej SSSR [Foraminifers of the Far Eastern Seas of the USSR] / 

A.V. Fursenko, T.S. Troitskaja, L.K. Lebchuk. ï Novosibirsk: Nauka, 1979. ï 398 p. [in Russian] 

7. Chistyakova N.O. Rekonstrukcija poslelednikovykh obstanovok v jugo-zapadnoj chasti Barentseva morja po 

kompleksam foraminifer [Reconstruction of the postglacial environments in the southwestern Barents Sea based on 

foraminiferal assemblages] / N.O. Chistyakova, E.V. Ivanova, B. Risebrobakken and others // Okeanologija [Oceanology]. ï 

2010. ï V. 50. No. 4. ï P. 573ï581 [in Russian] 

8. Ivanova E.V. Poslelednikovyje paleookeanologicheskije uslovija v Barentsevom i Baltijskom morjakh [Postglacial 

paleoceanographic environments in the Barents and Baltic Seas] / E.V. Ivanova, I.O. Murdmaa, E.M. Emelyanov and others // 

Okeanologija [Oceanology] ï 2016. ï V. 56. ï No. 1. ï P. 118-130 [in Russian]    

9. Ovsepyan E.A. Penultimate and last glacial oceanographic variations in the Bering Sea on millennial timescales: Links 

to North Atlantic climate / E.A. Ovsepyan, E.V. Ivanova, L. Lembke-Jene et al. // Quaternary Science Reviews. ï 2017. ï Vol. 

163. ï P. 135ï151. 

10.  Wollenburg J.E. Changes in Arctic Ocean paleoproductivity and hydrography during the last 145 kyr: the benthic 

foraminiferal record / J.E. Wollenburg, W. Kuhnt, A. Mackensen // Paleoceanography. ï 2001. ï Vol. 16. ï ˉ 1. ï P. 65ï77. 

11.  Wollenburg, J.E., High-resolution paleoproductivity fluctuations during the past 24 kyr as indicated by benthic 

foraminifera in the marginal Arctic Ocean / J.E. Wollenburg, J. Knies, A. Mackensen // Palaeogeography. Palaeoclimatology. 

Palaeoecology. ï 2004. ï Vol. 204. ï ˉ 3ï4. ï P. 209ï238. 

12.  Polyak L. Quaternary history of sea ice in the western Arctic Ocean based on foraminifera / L. Polyak, K.M. Best, 

K.A. Crawford et al. // Quaternary Science Reviews. ï 2013. ï Vol. 79. ï P. 145ï156. 

13.  Lazar K.B. Pleistocene benthic foraminifers in the Arctic Ocean: Implications for sea-ice and circulation history / 

K.B. Lazar, L. Polyak // Marine Micropaleontology. ï 2016. ï Vol. 126. ï P. 19ï30. 

14.  Wollenburg J.E. On the vertical distribution of living (rose bengal stained) benthic foraminifers in the Arctic Ocean / 

J.E. Wollenburg, A. Mackensen // Journal of Foraminiferal Research. ï 1998. ï Vol. 28. ï ˉ 4. ï P. 268ï285. 

15. Wollenburg J.E. The response of benthic foraminifers to carbon flux and primary production in the Arctic Ocean / J.E. 

Wollenburg, W. Kuhnt // Marine Micropaleontology. ï 2000. ï Vol. 40. ï ˉ 3. ï P. 189ï231. 

16. Max L. Sea surface temperature variability and sea-ice extent in the subarctic northwest Pacific during the past 15,000 

years / L. Max., J.-R. Riethdorf, R. Tiedemann et al. // Paleoceanography. ï 2012. ï Vol. 27. ï ˉ 3. ï P. 1ï20. 

17. Riethdorf J.-R. Millennial-scale variability of marine productivity and terrigenous matter supply in the western Bering Sea 

over the past 180 kyr / J.-R. Riethdorf, D. N¿rnberg, L. Max et al. // Climate of the Past. ï 2013. ï Vol. 9. ï ˉ 3. ï P. 1345ï1373. 

18. Consolaro C. Palaeoceanographic and environmental changes in the eastern Fram Strait during the last 14,000 years 

based on benthic and planktonic foraminifera / C. Consolaro, T.L. Rasmussen, G. Panieri // Marine Micropaleontology. ï 

2018. ï Vol. 139. ï ˉ P. 84ï101. 

19. Scott D.B. Benthic Foraminifers and Implications for Intraplate Deformation, Site 717, Distal Bengal Fan / D.B. 

Scott, G.T. Leger // Proceedings of the Ocean Drilling Program, Scientific Results. ï 1990. ï Vol. 116. ï P. 189ï208. 

20. Thomas E. Northeastern Atlantic benthic foraminifera during the last 45, 000 years: changes in productivity seen from 

the bottom up / E. Thomas, L. Booth, M. Maslin et al. // Paleoceanography. ï 1995. ï Vol. 10. ï ˉ 3. ï P. 545ï562. 

21. Belt S.T. A novel chemical fossil of palaeo sea ice: IP25 / S.T. Belt, G. Mass®, S.J. Rowland et al. // Organic 

Geochemistry. ï 2007. ï Vol. 38. ï ˉ 1. ï P. 16ï27. 

22. M®heust M. High-resolution IP25-based reconstruction of sea-ice variability in the western North Pacific and Bering Sea 

during the past 18,000 years / M. M®heust, R. Stein, K. Fahl et al. // Geo-Marine Letters. ï 2016. ï Vol. 36. ï ˉ 2. ï P. 101ï111. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

14 

 

ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʅɸʋʂʀ / GEOGRAPHY 

DOI : https://doi.org/10.23670/IRJ .2018.76.10.026 

ʂʈʀʊɽʈʀʀ ɺʓɼɽʃɽʅʀʗ ʊɽʈʈʀʊʆʈʀʀ ʂɸʂ ɸɻʃʆʄɽʈɸʎʀʀ 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʇʘʥʢʝʝʚʘ ɸ.ʅ.
1, 

*, ɿʘʚʘʣʴʥʳʡ ɸ.ɺ.
2
 

1 
ORCID: 0000-0002-7915-6651; 

2 
ORCID: 0000-0002-6191-2893, 

1, 2 
ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʥʠ ɸ.ʅ. ɹʝʢʝʪʦʚʘ, ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

* ʂʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʡ ʘʚʪʦʨ (pankeevaanna[at]i.ua) 

ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʢʦʪʦʨʦʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ɻʦʨʦʜʘ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʦʚ ʧʨʠʪʷʞʝʥʠʷ ʙʣʠʟʣʝʞʘʱʠʭ ʧʦʩʝʣʝʥʠʡ 

ʠ ʦʙʨʘʟʫʶʪ ʩ ʥʠʤʠ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ï ʘʛʣʦʤʝʨʘʮʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʛʣʦʤʝʨʘʮʠʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʘʛʣʦʤʝʨʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʩʫʞʜʝʥʠʡ ʠʟʚʝʩʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ 

ʘʛʣʦʤʝʨʘʮʠʡ ʧʨʝʜʣʦʞʝʥʳ ʢʣʶʯʝʚʳʝ ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʢʘʢ ʘʛʣʦʤʝʨʘʮʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʣʦʤʝʨʘʮʠʷ, ʛʦʨʦʜʘ-ʩʧʫʪʥʠʢʠ, ʧʝʨʠʬʝʨʠʡʥʘʷ ʟʦʥʘ, ʧʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ, ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ. 

CRITERIA FOR TERRITORY ALLOCATION AS AGGLOMERATION  

Research article 

Pankeeva A.N.
1, 

* , Zavalny A.V.
2
 

1 
ORCID: 0000-0002-7915-6651; 

2 
ORCID: 0000-0002-6191-2893, 

1, 2 
O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine 

* Corresponding author (pankeevaanna[at]i.ua) 

Abstract 

The importance of large cities is constantly increasing nowadays, which is confirmed by the trends of the territoriesô 

spatial development. Cities act as centers of attraction for nearby settlements, and together they form a single system called an 

agglomeration. In this connection, the following article considers theoretical aspects of the agglomeration formation and 

development. The spatial structure of agglomeration is analyzed. Based on the judgments of well-known experts and existing 

methods for determining the boundaries of agglomerations, key criteria are proposed. With their help, it is possible to allocate 

the territory as an agglomeration. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦʩʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʘʛʣʦʤʝʨʘʮʠʡ, ʥʦ ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʳʟʳʚʘʶʱʠʝ ʜʠʩʢʫʩʩʠʠ ʠ ʪʨʝʙʫʶʱʠʝ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʨʠʪʝʨʠʠ ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʢʘʢ ʘʛʣʦʤʝʨʘʮʠʶ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʨʘʙʦʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʛʣʦʤʝʨʘʮʠʡ ʷʚʣʷʶʪʩʷ ʪʨʫʜʳ ʪʘʢʠʭ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ, 

ʢʘʢ ʖ. ʅ. ɹʝʣʦʢʦʥʴ, ɼ. ʀ. ɹʦʛʦʨʘʜ, ʅ. ʄ. ɻʘʙʨʝʣʴ, ɺ. ɼ. ɼʘʚʠʜʦʚʠʯ, ʅ. ʄ. ɼʝʤʠʥ, ʄ. ɻ. ɼʠʢʘʥʩʢʠʡ, ʇ. ʀ. ɼʫʙʨʦʚʠʥ, 

ɻ. ʄ. ʃʘʧʧʦ, ɻ. ɸ. ʄʘʣʦʷʥ, ɽ. ʅ. ʇʝʨʮʠʢ, ʇ. ʄ. ʇʦʣʷʥ, ʄ. ʈʫʞʝ, ʀ. ɸ. ʌʦʤʠʥ ʠ ʜʨ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʢʘʢ 

ʘʛʣʦʤʝʨʘʮʠʶ. 

ɻ. ʄ. ʃʘʧʧʦ ʚ ʨʘʙʦʪʝ çɻʝʦʛʨʘʬʠʷ ʛʦʨʦʜʦʚè [1, ʉ. 94-97] ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʨʫʧʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʷʜʨʘ, ʧʦʩʝʣʝʥʠʡ-ʩʧʫʪʥʠʢʦʚ, ʟʦʥʳ ʩʧʫʪʥʠʢʦʚ, ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʧʫʪʥʠʢʦʚʳʭ 

ʧʦʷʩʦʚ, ʧʝʨʠʬʝʨʠʡʥʦʡ ʟʦʥʳ ʠ ʘʛʣʦʤʝʨʘʮʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʘʛʣʦʤʝʨʘʮʠʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʫʢʨʘʠʥʩʢʠʭ ʫʯʝʥʳʭ. çʖ. ʅ. 

ɹʝʣʦʢʦʥʴ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʈʝʛʠʦʥʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ (ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ)è [2, ʉ. 38] ʢ ʧʘʨʘʤʝʪʨʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ 

ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʙʦʣʴʰʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʦʪʥʦʩʠʪ: ʮʝʥʪʨʘʣʴʥʳʡ ʛʦʨʦʜ, ʮʝʥʪʨʘʣʴʥʳʡ ʛʦʨʦʜ ʠ ʧʝʨʚʳʡ 

ʧʦʷʩ (ʷʜʨʦ ʘʛʣʦʤʝʨʘʮʠʠ), ʮʝʥʪʨʘʣʴʥʳʡ ʛʦʨʦʜ ʠ ʚʩʶ ʚʥʝʰʥʶʶ (ʧʨʠʛʦʨʦʜʥʫʶ) ʟʦʥʫè. 

ʀ. ɸ. ʌʦʤʠʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ çʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʘʛʣʦʤʝʨʘʮʠʠ ʟʘʥʠʤʘʝʪ ʷʜʨʦ 

ʘʛʣʦʤʝʨʘʮʠʠ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʙʦʣʝʝ ʛʣʘʚʥʳʭ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ-ʮʝʥʪʨʦʚ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘè [3]. ɸ ʪʘʢʞʝ, ʚʳʜʝʣʷʝʪ ʚ ʟʦʥʝ ʘʛʣʦʤʝʨʘʮʠʠ ʪʨʠ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʥʳ ï ʟʦʥʫ ʟʘʩʪʨʦʡʢʠ ʮʝʥʪʨʦʚ ʘʛʣʦʤʝʨʘʮʠʠ, ʟʦʥʫ ʩʢʦʧʣʝʥʠʷ ʧʨʠʛʦʨʦʜʦʚ ʠ ʧʝʨʠʬʝʨʠʡʥʫʶ, ʠʣʠ 

ʚʥʝʰʥʶʶ ʟʦʥʫ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʛʦʨʦʜ ʠ ʩʪʨʫʢʪʫʨʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʧʨʠʛʦʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʷʜʨʘ ʘʛʣʦʤʝʨʘʮʠʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʜʠʥʳʡ ʦʨʛʘʥʠʟʤ. 

ʅ. ʄ. ɻʘʙʨʝʣʴ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ çʘʛʣʦʤʝʨʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘʥʠʟʤ ʙʣʘʛʦʜʘʨʷ ʦʙʲʝʜʠʥʝʥʠʶ ʝʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶè [4]. ɺ 

ʩʪʨʫʢʪʫʨʝ ʘʛʣʦʤʝʨʘʮʠʠ ʅ. ʄ. ɻʘʙʨʝʣʴ ʚʳʜʝʣʷʝʪ ʧʨʠʛʦʨʦʜʳ ʠ ʮʝʥʪʨʳ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʘʛʣʦʤʝʨʘʮʠʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʘʤ, ʘ ʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʦʟʜʘʶʪ ʵʣʝʤʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʘʛʣʦʤʝʨʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
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ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʝʝ ʦʧʦʨʥʳʡ ʢʘʨʢʘʩ, ʘ ʠʤʝʥʥʦ: ʛʦʨʦʜ-ʮʝʥʪʨ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ (ʞʝʣʝʟʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʠ ʪ.ʧ.) ʠ ʟʦʥʳ ʦʪʜʳʭʘ. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʘʛʣʦʤʝʨʘʮʠʠ, ʦʜʥʠʤʠ ʠʟ ʢʨʠʪʝʨʠʝʚ ʚʳʜʝʣʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʘʛʣʦʤʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʛʦʨʦʜʘ-ʮʝʥʪʨʘ (ʷʜʨʘ) ʘʛʣʦʤʝʨʘʮʠʠ ʠ ʛʦʨʦʜʦʚ-ʩʧʫʪʥʠʢʦʚ.  

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʫʜʝʣʷʶʪ ʛʦʨʦʜʘʤ-ʩʧʫʪʥʠʢʘʤ ʘʛʣʦʤʝʨʘʮʠʠ. ɺ. ɻ. ɼʘʚʠʜʦʚʠʯ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʣʝʜʫʶʱʫʶ ʪʝʥʜʝʥʮʠʶ: çʯʝʤ ʢʨʫʧʥʝʝ ʛʦʨʦʜ-ʮʝʥʪʨ (ʷʜʨʦ) ʘʛʣʦʤʝʨʘʮʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʫ ʥʝʛʦ ʛʦʨʦʜʦʚ-ʩʧʫʪʥʠʢʦʚ ʠ ʪʝʤ 

ʢʨʫʧʥʝʝ ʵʪʠ ʩʧʫʪʥʠʢʠè [5]. ʆʥ ʧʨʝʜʣʘʛʘʝʪ ʢ ʧʦʩʝʣʝʥʠʷʤ ʩʧʫʪʥʠʢʘʤ ʚʢʣʶʯʘʪʴ ʚʩʝ ʪʠʧʳ ʧʦʩʝʣʝʥʠʡ (ʛʦʨʦʜʘ, ʩʝʣʘ ʠ ʧʦʩʝʣʢʠ). 

ʉʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʩʷ ʩ ʤʥʝʥʠʝʤ ʅ. ʄ. ɼʝʤʠʥʘ, ʯʪʦ çʛʣʘʚʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʚʳʜʝʣʠʪʴ ʘʛʣʦʤʝʨʘʮʠʶ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʠ ʬʦʨʤ ʨʘʩʩʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʬʘʢʪʘ ʩʨʘʩʪʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʝʜʥʠʭ ʧʦʩʝʣʝʥʠʡè [6]. 

ʏʘʱʝ ʚʩʝʛʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʛʣʦʤʝʨʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʀ. ɸ. ʌʦʤʠʥ ʦʪʥʦʩʠʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʘʛʣʦʤʝʨʘʮʠʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʝʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʝʜʠʥʩʪʚʦ. ɸ ʇ. ʀ. ɼʫʙʨʦʚʠʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʦ ʩʚʦʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʘʛʣʦʤʝʨʘʮʠʡ ʛʦʨʦʜʦʚ ʧʦ ʠʭ ʧʣʦʪʥʦʩʪʠ. ʇʦʜ ʧʦʩʣʝʜʥʝʡ ʤʳ ʨʘʟʫʤʝʝʤ ʪʫ ʩʨʝʜʥʶʶ 

ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʠʣʘʩʴ ʚ ʜʘʥʥʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʥʘ ʝʜʠʥʠʮʫ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠè [7]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʘ çʘʛʣʦʤʝʨʘʮʠʷè ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʘʛʣʦʤʝʨʘʮʠʠ ʟʘʥʠʤʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʦʙʲʝʜʠʥʷʶʱʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠ ʠʥʪʝʥʩʠʚʥʳʝ ʩʚʷʟʠ.  

ʀ. ɸ. ʌʦʤʠʥ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ, ʘ ʪʘʢʞʝ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʪʨʫʜʦʚʳʭ ʠ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʳʭ ʩʚʷʟʷʭ [3]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʝʞʩʝʣʝʥʥʳʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʪʨʫʜʦʚʳʤ, ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʳʤ, 

ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʩʚʷʟʷʤ. ʂ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʬʝʨʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʦʩʪ ʩʦʮʠʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʪ. ʧ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʛʨʘʥʠʮʳ ʤʘʷʪʥʠʢʦʚʦʡ ʤʠʛʨʘʮʠʠ, ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʖ. ʅ. ɹʝʣʦʢʦʥʴ ʤʝʞʩʝʣʝʥʥʳʝ ʩʚʷʟʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ, ʧʝʨʚʠʯʥʫʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʦʥ ʚʣʠʷʥʠʷ ʮʝʥʪʨʘʣʴʥʳʭ ʛʦʨʦʜʦʚ, ʪʦ ʝʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʨʘʩʩʝʣʝʥʠʷ ï ʘʛʣʦʤʝʨʘʮʠʡ [2]. 

ʅʦ ʥʝ ʚʩʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʚʷʟʝʡ, ʷʚʣʷʶʪʩʷ ʩʚʷʟʷʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʘʛʣʦʤʝʨʘʮʠʡ, ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ çé ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ (ʠʤʝʶʪʩʷ ʚ ʚʠʜʫ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʧʨʦʤʳʰʣʝʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ), ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʭ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʝʜʢʦ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʟʦʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʫʜʦʚʳʭ ʠ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʳʭ ʩʚʷʟʝʡ. ... ʵʪʠ ʩʚʷʟʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʦ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʦ ʤʝʥʷʶʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʦʥʠ ʥʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʷʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʛʨʘʥʠʮ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʩʣʦʢʘʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪè [8, ʉ. 23]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʢ ʘʛʣʦʤʝʨʘʮʠʦʥʥʳʤ ʩʚʷʟʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦʣʴʢʦ ʪʨʫʜʦʚʳʝ, ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʳʝ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʩʚʷʟʠ. 

ʉʝʛʦʜʥʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʝʜʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʘʛʣʦʤʝʨʘʮʠʠ, ʯʠʩʣʝʥʥʦʩʪʠ ʛʦʨʦʜʘ-ʮʝʥʪʨʘ (ʷʜʨʘ) ʘʛʣʦʤʝʨʘʮʠʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʘʛʣʦʤʝʨʘʮʠʠ ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʦ. ʕʪʠ ʢʨʠʪʝʨʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʪʦʜʠʢʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʘʛʣʦʤʝʨʘʮʠʡ. ʂ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʠʢʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʘʛʣʦʤʝʨʘʮʠʡ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʠʢʠ ʠʥʩʪʠʪʫʪʘ 

ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʎʅʀʀʇ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʇ. ʄ. ʇʦʣʷʥʘ, ʅ. ʀ. ʅʘʡʤʘʨʢʘ ʠ ʀ. ʅ. 

ɿʘʩʣʘʚʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʘʛʣʦʤʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʠʟʦʭʨʦʥ [1, ʉ. 99], [9], [10]. ʂʨʠʪʝʨʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʘʛʣʦʤʝʨʘʮʠʡ ʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʛʨʫʧʧʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʘʛʣʦʤʝʨʘʮʠʝʡ, ʝʩʣʠ ʥʘʩʝʣʝʥʠʝ ʢʨʫʧʥʝʡʰʝʛʦ ʠʟ ʛʦʨʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 100 ʪʳʩ. ʯʝʣ. ɺ ʟʘʨʫʙʝʞʥʳʭ 

ʤʝʪʦʜʘʭ ʛʦʨʦʜ-ʮʝʥʪʨ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 10 ʪʳʩ. ʯʝʣ. ʏʠʩʣʝʥʥʦʩʪʴ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʪʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʥʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʠʢʘʤ ʩʦʩʪʘʚʣʷʝʪ 110 ʪʳʩ. 

ʯʝʣ. ʇʦ ʤʥʝʥʠʶ ʀ. ɸ. ʌʦʤʠʥʘ ʠ ʄ. ʄ. ʂʫʰʥʠʨʝʥʢʦ ʯʠʩʣʝʥʥʦʩʪʴ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ 110 ʪʳʩ. ʯʝʣ, 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʛʦʨʦʜʘ-ʮʝʥʪʨʘ (ʷʜʨʘ) ʚ 100 ʪʳʩ. ʯʝʣ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʫʪʚʝʨʞʜʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʛʦʨʦʜ-ʮʝʥʪ 

(ʷʜʨʦ) ʜʦʣʞʥʦ ʠʤʝʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠ ʩʧʦʩʦʙʥʦ ʧʦ ʩʚʦʝʤʫ ʨʘʟʤʝʨʫ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʧʦʪʝʥʮʠʘʣʫ ʬʦʨʤʠʨʦʚʘʪʴ ʘʛʣʦʤʝʨʘʮʠʶ [3], [9], [11]. 

ʂ ʢʨʠʪʝʨʠʷʤ ʚʳʜʝʣʝʥʠʷ ʘʛʣʦʤʝʨʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢʨʠʪʝʨʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʣʠʯʠʝ ʛʦʨʦʜʦʚ-ʩʧʫʪʥʠʢʦʚ ʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ. ʂʦʣʠʯʝʩʪʚʦ ʛʦʨʦʜʦʚ-ʩʧʫʪʥʠʢʦʚ ʩʦʛʣʘʩʥʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʠʢ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 2. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʜʝʣʝʥʠʷ ʘʛʣʦʤʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ 

ʦʧʨʝʜʝʣʝʥʠʡ ʛʨʘʥʠʮ ʘʛʣʦʤʝʨʘʮʠʡ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪ ʛʦʨʦʜʘ-ʮʝʥʪʨʘ ʢ ʩʧʫʪʥʠʢʦʚʦʡ ʟʦʥʝ. 

ʇʦʢʘʟʘʪʝʣʴ ʜʦʩʪʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʮʝʥʢʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʷʜʨʘ ʘʛʣʦʤʝʨʘʮʠʠ ʜʦ ʢʨʘʡʥʝʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠʣʠ 

ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʪʨʘʪʷʪ ʞʠʪʝʣʠ ʥʘ ʧʦʝʟʜʢʠ ʚ ʛʦʨʦʜ-ʮʝʥʪʨ. ɻʨʘʥʠʮʳ ʟʦʥʳ ʚʣʠʷʥʠʷ ʛʦʨʦʜʘ-ʮʝʥʪʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʜʠʫʩʦʤ 

ʤʝʞʩʝʣʝʥʥʳʭ ʩʚʷʟʝʡ: ʪʨʫʜʦʚʳʭ 15-60 ʢʤ., ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ï ʜʦ 80 ʢʤ [3]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʢʘʢ 

ʘʛʣʦʤʝʨʘʮʠʶ: ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ-ʮʝʥʪʨʘ (ʷʜʨʘ) ʠʣʠ ʛʦʨʦʜʦʚ-ʮʝʥʪʨʦʚ (ʷʜʝʨ) ʘʛʣʦʤʝʨʘʮʠʠ; ʛʦʨʦʜ-ʮʝʥʪʨ (ʷʜʨʦ) 

ʜʦʣʞʥʦ ʠʤʝʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠ ʩʧʦʩʦʙʥʦ ʧʦ ʩʚʦʝʤʫ ʨʘʟʤʝʨʫ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 
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2
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ʨʘʩʭʦʜʦʚʘʣ ʠʤʝʶʱʠʝʩʷ ʟʘʧʘʩʳ ʚʣʘʛʠ ʟʘ ʚʝʛʝʪʘʮʠʶ, ʠʤʝʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 146-154 ʝʜʠʥʠʮ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʤʘʨʘʥʪ, ʚʝʛʝʪʘʮʠʷ, ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ. 
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Abstract 

The article presents the results of studying the main features of the water regime and water consumption of crops of the 

high-protein culture of amaranth on moisture reserves in specific soil and under the climatic conditions of the Chuvash 

Republic to determine the possibility of plant cultivation in this region. Based on this, the task of the research was to identify 

the coefficients of water consumption, that is, the volume of the moisture consumption per unit of the biological and 

commercial yield of green mass during the growing season by periods of growth and development at various periods and 

methods of sowing. The results of studies showed that during the growing season in different years amaranth has economically 

consumed available moisture reserves regarding climatic conditions with water consumption ratio of 146-154 units, which 

indicates high drought resistance of the plant and enables its cultivation in the Republic. 
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ɿʥʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʠ ʩʦʟʜʘʚʘʝʤʦʛʦ ʝʶ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʦʯʝʥʴ ʚʘʞʥʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʘʞʥʝʡʰʠʝ ʬʘʢʪʦʨʳ, ʙʝʟ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʩʫʤʤʘʨʥʦʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʪʝʥʠʶ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ [9, ʉ. 78]. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʡ ʚ ʥʦʚʳʝ ʨʝʛʠʦʥʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʠʟʫʯʝʥʠʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʚʥʦ ʟʘʣʦʞʝʥʥʳʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʝʚ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʫʣʴʪʫʨʳ ʧʦ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʘʤ ʢʣʠʤʘʪʘ ʠ ʧʦʯʚ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʷ ʠ 

ʩʨʘʚʥʠʪʴ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʨʝʛʠʦʥʘ ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʨʘʩʪʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ [8, ʉ. 56]. 

ɸʤʘʨʘʥʪ ʦʪʣʠʯʘʝʪ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (700-800 ʮ/ʛʘ) ʠ ʩʝʤʷʥ (25-35 ʮ/ʛʘ). ɺ ʩʝʤʝʥʘʭ 

ʩʦʜʝʨʞʠʪʩʷ 16-18 % ʙʝʣʢʘ ʩ ʚʳʩʦʢʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʴʶ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ [11, ʉ. 35]. ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʘʤʘʨʘʥʪʘ 

ʭʦʨʦʰʦ ʠ ʦʪʣʠʯʥʦ ʧʦʝʜʘʝʪʩʷ ʚʩʝʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ. ʀʟ ʥʝʝ ʛʦʪʦʚʷʪ ʛʨʘʥʫʣʳ, ʙʨʠʢʝʪʳ, ʪʨʘʚʷʥʫʶ ʤʫʢʫ, ʘ ʚ ʩʤʝʩʠ ʩ 

ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʢʫʢʫʨʫʟʳ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï ʭʦʨʦʰʠʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʠʣʦʩ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʙʝʣʢʫ ʠ ʜʨʫʛʠʤ 

ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ [2, ʉ. 30]. ʕʪʦ ʨʘʩʪʝʥʠʝ ʦʙʣʘʜʘʝʪ ʘʥʪʠʦʢʩ-ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʩʝʡʯʘʩ ʰʠʨʦʢʦ ʠʟʫʯʘʝʪʩʷ ʩ ʮʝʣʴʶ 

ʚʚʝʜʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʱʝʩʪʚ ʘʤʘʨʘʥʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʯʠʱʝʥʠʷ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ 

[3, ʉ. 116]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʤʘʨʘʥʪ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʘʷ ʮʚʝʪʦʯʥʘʷ ʢʫʣʴʪʫʨʘ ʚ ʩʠʣʫ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʩʦʮʚʝʪʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʢ ʨʘʩʩʘʜʦʡ, ʪʘʢ ʠ ʧʨʷʤʳʤ ʧʦʩʝʚʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʩʨʦʢʦʚ ʩ 

ʮʝʣʴʶ ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʚ ʩʫʭʫʶ ʧʦʛʦʜʫ ʠ ʥʘ ʥʝʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʘʭ [10, ʉ. 47]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2014-2017 ʛʦʜʘʭ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʚʝʪʣʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ, ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʘʷ. 

ʄʦʱʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 21-23 ʩʤ, ʨʝʣʴʝʬ ʨʦʚʥʳʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʚʘ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 
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ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɺʦʣʛʘ ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟ-ʟʘ ʜʝʡʩʪʚʠʷ ʟʘʚʦʜʦʚ ʠ ʊʕʎ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʇɼʂ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʢʘʢ ʩʚʠʥʮʘ, 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ [7, ʉ. 3]. ʅʦ ʧʨʠ ʵʪʦʤ ʥʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʢʘʢʠʭ-ʣʠʙʦ 

ʦʪʢʣʦʥʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ ʘʤʘʨʘʥʪʘ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʦʝ ʨʘʩʪʝʥʠʝ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚʣʘʛʠ ʠ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʤʘʨʘʥʪ ʦʙʨʘʟʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʫʙʦʢʦ ʫʭʦʜʷʱʠʭ ʢʦʨʥʝʚʳʭ ʚʦʣʦʩʢʦʚ, ʜʘʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʣʘʛʫ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʷʪʴ ʚʝʱʝʩʪʚʘ, ʦʯʠʱʘʶʱʠʝ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ [6, ʉ. 5]. 

ʈʘʩʪʝʥʠʷ ʚ ʦʧʳʪʝ ʚʳʩʝʚʘʣʠʩʴ ʚ ʪʨʠ ʩʨʦʢʘ: 25 ʤʘʷ, 5 ʠʶʥʷ, 15 ʠʶʥʷ ʠ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ ʧʦʩʝʚʘ ʩ ʨʘʟʣʠʯʥʦʡ 

ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ: 15 ʩʤ, 45 ʩʤ, 70 ʩʤ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʘʤʘʨʘʥʪ ʤʝʪʝʣʴʯʘʪʳʡ ʠʣʠ ʙʘʛʨʷʥʳʡ - 

Amaranthus cruentus L. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʤʘʨʘʥʪ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʣʢʦʩʝʤʷʥʥʳʤ ʨʘʩʪʝʥʠʷʤ (ʤʘʩʩʘ 1000 ʩʝʤʷʥ 0,3 

ʛ), ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʘ ʠʤʝʥʥʦ 25-35 % ʦʪ ʤʘʩʩʳ ʩʫʭʠʭ ʩʝʤʷʥ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʝʚʘʪʴ ʨʘʩʪʝʥʠʝ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʢʦʛʜʘ ʧʦʯʚʘ ʯʘʱʝ ʙʳʚʘʝʪ ʩ ʤʘʣʳʤʠ ʟʘʧʘʩʘʤʠ ʚʣʘʛʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ, 

ʢʫʜʘ ʠ ʧʦʧʘʜʘʶʪ ʩʝʤʝʥʘ ʧʨʠ ʧʦʩʝʚʝ ʥʘ ʛʣʫʙʠʥʫ 1-1,5 ʩʤ. ʊʘʢʞʝ ʚʘʞʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʨʘʩʪʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ 

ʩʨʦʢʦʤ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʜʦ 20-25 ʣʝʪ [4, ʉ. 13]. ɺʦ ʚʩʝ ʛʦʜʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ ʦʜʥʦʛʦ ʛʦʜʘ ʫʨʦʞʘʷ, ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 93-95 %. ʋʙʦʨʢʫ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 90 ʜʥʝʡ ʚʝʛʝʪʘʮʠʠ. 

ɿʥʘʷ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʠ ʥʘʢʦʧʣʝʥʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʤʘʩʩʫ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʤʳ 

ʨʘʩʩʯʠʪʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʨʘʩʪʝʥʠʝʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʝʜʠʥʠʮʳ ʫʨʦʞʘʷ. ɽʩʣʠ ʦʮʝʥʠʚʘʶʪʩʷ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʤʘʩʩʫ, ʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ (ʂʙ), ʝʩʣʠ ʥʘ ʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ (ʟʝʣʝʥʫʶ ʤʘʩʩʫ) ï 

ʪʦʚʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ (ʂʪ).  

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ ʫʨʦʞʘʷ ʧʦ ʟʘʧʘʩʘʤ ʚʣʘʛʠ (ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʙʳʣʠ ʥʘʡʜʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʪʦʚʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ: 

ʂʙ = 
   

ʋʙ
;                       ʂʪ = 

 

ʋʪ
, 

ʛʜʝ W ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʚʣʘʛʠ; ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʠ ʧʨʠʭʦʜʷʱʠʭ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʶ ʠʣʠ ʤʝʞʬʘʟʥʳʝ ʧʝʨʠʦʜʳ [1] ʩ ʢʦʨʨʝʣʷʮʠʝʡ ʧʨʠ ʧʦʤʦʱʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦ ʩʪʝʧʝʥʠ ʟʘʩʫʰʣʠʚʦʩʪʠ ʛʦʜʘ ʦʪ 0,7 ʜʦ 0,9, ʤʤ/ʛʘ; ʋʙ ï ʫʨʦʞʘʡ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮ/ʛʘ; ʋʪ ï ʫʨʦʞʘʡ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʟʝʣʝʥʦʡ ʤʘʩʩʳ) ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʡ 

ʚʣʘʞʥʦʩʪʠ (75 %), ʮ/ʛʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʥ ʜʣʷ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ ʠ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʫʨʦʚʥʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʘʭ ʠ ʩʧʦʩʦʙʘʭ ʧʦʩʝʚʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʘʤʘʨʘʥʪʘ ʥʘʭʦʜʠʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʠ ʥʘʢʦʧʣʝʥʥʦʡ ʨʘʩʪʝʥʠʷʤʠ 

ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ. ʇʨʠ ʥʝʠʟʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʚʣʘʞʥʝʥʠʷ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʫʨʦʞʘʷ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷ 

ʟʘʪʨʘʯʠʚʘʣʠ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ (ʟʝʣʝʥʦʡ ʤʘʩʩʳ) [5, ʉ 64]. ɺ ʩʨʝʜʥʝʤ ʟʘ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʟʘʧʘʩʘʭ ʚʣʘʛʠ 288 ʤʤ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ʧʦʩʝʚʘ ʨʘʩʪʝʥʠʷ ʨʘʩʭʦʜʦʚʘʣʠ 156 ʝʜʠʥʠʮ (ʤʤ) ʚʦʜʳ ʥʘ 

ʢʘʞʜʳʡ ʮʝʥʪʥʝʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʝʛʦ ʫʨʦʞʘʝ 185 ʮ/ʛʘ ʚ ʰʠʨʦʢʦʨʷʜʥʳʭ ʧʦʩʝʚʘʭ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʴʷ 45 ʩʤ, 154 

ʤʤ ï ʧʨʠ 187 ʮ/ʛʘ ʚ ʨʷʜʦʚʳʭ ʧʦʩʝʚʘʭ ʠ 151 ʤʤ ï ʧʨʠ ʫʨʦʚʥʝ ʫʨʦʞʘʷ 191 ʮ/ʛʘ ʚ ʰʠʨʦʢʦʨʷʜʥʳʭ ʧʦʩʝʚʘʭ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 

70 ʩʤ. ʇʨʠ ʧʦʩʝʚʝ ʚʦ ʚʪʦʨʦʡ ʩʨʦʢ ʠ ʟʘʧʘʩʘʭ ʚʣʘʛʠ 297 ʤʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʷ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʦʪ 195 ʜʦ 203 ʮ/ʛʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩʥʠʞʘʣʩʷ ʦʪ 152 ʜʦ 146 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʧʦʩʝʚʘ. ɺ ʚʘʨʠʘʥʪʝ ʩ 

ʪʨʝʪʴʠʤ ʩʨʦʢʦʤ ʧʦʩʝʚʘ, ʢʦʛʜʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʤʦʱʥʘʷ ʥʘʜʟʝʤʥʘʷ ʤʘʩʩʘ, ʧʨʠ ʟʘʧʘʩʘʭ ʚʣʘʛʠ 301 ʤʤ ʂʙ ʠ ʂʪ ʚ 

ʨʷʜʦʚʳʭ ʧʦʩʝʚʘʭ ʩʦʩʪʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 147 ʠ 26, ʧʨʠ ʤʝʞʜʫʨʷʜʴʝ 45 ʩʤ ï 148 ʠ 26 ʠ 70 ʩʤ ï 149 ʠ 27 ʝʜʠʥʠʮ.  

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦʩʝʚʦʚ ʘʤʘʨʘʥʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʘʭ ʠ ʩʧʦʩʦʙʘʭ ʧʦʩʝʚʘ  

ʐʠʨʠʥʘ 

ʤʝʞʜʫʨʷʜʴʷ, 

ʩʤ 

ɿʘʧʘʩʳ ʚʣʘʛʠ, ʤʤ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 
ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʝʜ. 

ʄʝʪʨʦʚʳʡ 

ʩʣʦʡ ʜʦ 

ʧʦʩʝʚʘ 

ʆʩʘʜʢʠ ɺʩʝʛʦ ʋʙ ʋʪ ʂʙ ʂʪ 

25.05. 

15 171 117 288 187 1040 154 28 

45 171 117 288 185 1020 156 28 

70 171 117 288 191 1050 151 27 

5.06. 

15 168 129 297 203 1133 146 26 

45 168 129 297 195 1085 152 27 

70 168 129 297 198 1100 150 27 

15.06. 

15 163 138 301 205 1147 147 26 

45 163 138 301 203 1137 148 26 

7021 163 138 301 202 1130 149 27 

 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʘʤʘʨʘʥʪʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʧʨʠ ʙʦʣʴʰʠʭ ʟʘʧʘʩʘʭ ʚʣʘʛʠ ʟʘʪʨʘʯʠʚʘʶʪ 

ʤʝʥʴʰʝ ʚʦʜʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʠʮʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʪʠ ʨʘʩʪʝʥʠʷ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

19 

 

ʧʨʦʭʦʜʠʣʠ ʬʘʟʫ ʦʪʨʘʩʪʘʥʠʷ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʝʣʦ ʜʘʣʴʥʝʡʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ, ʚ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʘʤʘʨʘʥʪʘ ʫʩʣʦʚʠʷʭ, ʘ ʠʤʝʥʥʦ, ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

(ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʨʘʜʠʘʮʠʷ, ʌɸʈ) ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʤʝʥʝʝ ʢʦʨʦʪʢʦʤ ʩʚʝʪʦʚʦʤ ʜʥʝ, ʪʘʢ 

ʢʘʢ ʵʪʦ ʪʝʧʣʦʣʶʙʠʚʦʝ ʠ ʞʘʨʦʩʪʦʡʢʦʝ ʨʘʩʪʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʜʥʷ, ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʥʘʨʘʚʥʝ ʩ ʢʫʢʫʨʫʟʦʡ ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʨʫʧʧʝ ʉ4-ʨʘʩʪʝʥʠʡ, ʠʤʝʶʱʠʭ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʭʦʜʷʱʠʝ ʪʝʧʣʦ ʩ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ ʠ 

ʨʘʩʭʦʜʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʘʤʘʨʘʥʪ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ ʨʘʩʪʝʥʠʷʤ ʩ ʥʠʟʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 147-156 ʝʜʠʥʠʮ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʵʢʦʥʦʤʥʦ ʨʘʩʭʦʜʦʚʘʪʴ 

ʠʤʝʶʱʠʝʩʷ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʫʩʪʦʡʯʠʚʦʡ ʧʦʛʦʜʳ ʣʝʪʥʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ 

ʅʝ ʫʢʘʟʘʥ. 
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Abstract 

Endotoxins (ET) of bile-tolerant gram-negative bacteria are of great importance in various diseases of mammals; they 

increase the generation of active forms of oxygen (ROS) by polymorphonuclear leukocytes (PMN). The inducible protein of 

human heat shock HSP70, when applied extracellularly, reduces ROS production by polymorphonuclear leukocytes induced 

by ET. It was established that clathrin-dependent and receptor-dependent pathways of Btsch70 endocytosis play an important 

role in the mechanism of PMNL protection by protein HSP70 from the activation of ET cells. 

Keywords: polymorphonuclear leukocytes, endotoxins, ROS, endocytosis, endocytosis inhibitors, HSP70. 

 

ɺʚʝʜʝʥʠʝ 

ʕʥʜʦʪʦʢʩʠʥʳ (ʕʊ) ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ, ʧʦʩʪʫʧʘʷ ʚ ʢʨʦʚʷʥʦʝ ʨʫʩʣʦ, ʫʯʘʩʪʚʫʶʪ ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʩʝʧʩʠʩ (ʯʘʩʪʦ ʦʪʷʛʦʱʝʥʥʳʡ ʵʥʜʦʪʦʢʩʠʥʦʚʳʤ ʰʦʢʦʤ), ʘʪʝʨʦʩʢʣʝʨʦʟ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʦʞʠʨʝʥʠʝ, ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʠ ʜʨʫʛʠʝ [1, ʉ. 687], [2, ʉ. 
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233]. ʕʥʜʦʪʦʢʩʠʥʳ ʚʳʟʳʚʘʶʪ ʩʙʦʨʢʫ ʠ ʘʢʪʠʚʘʮʠʶ NOX2 ʚ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ ʇʄʗʃ. ʆʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ ʘʢʪʠʚʘʮʠʠ 

ʇʄʗʃ ʕʊ ʚʢʣʶʯʘʝʪ ʧʝʨʝʥʦʩ ʕʊ ʠʟ ʤʠʮʝʣʣ ʢ ʨʝʮʝʧʪʦʨʫ CD14 ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʪʝʨʦʜʠʤʝʨʥʦʛʦ 

ʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ TLR4 ʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʘʜʘʧʪʝʨʥʳʤʠ ʙʝʣʢʘʤʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʘʢʪʠʚʠʨʫʶʱʠʡ ʩʠʛʥʘʣ 

ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ TLR4-ʟʘʚʠʩʠʤʳʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʩʠʛʥʘʣʴʥʳʤ ʧʫʪʷʤ ʚ ʷʜʨʦ ʢʣʝʪʦʢ [3, ʉ. 55]. ʇʦʤʠʤʦ TLR4-

ʟʘʚʠʩʠʤʦʛʦ ʧʫʪʠ ʧʦʩʪʫʧʣʝʥʠʷ, ʕʊ ʧʨʦʥʠʢʘʝʪ ʚ ʢʣʝʪʢʠ ʢʣʘʪʨʠʥʟʘʚʠʩʠʤʳʤ ʵʥʜʦʮʠʪʦʟʦʤ [4, ʉ. 1]. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʷʭ ʚ ʦʨʛʘʥʠʟʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠʛʨʘʝʪ ʛʣʘʚʥʳʡ ʩʪʨʝʩʩʦʚʳʡ 

ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʙʝʣʦʢ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ɹʪʰ70. ʕʪʦʪ ʙʝʣʦʢ ʧʦʜʜʝʨʞʠʚʘʝʪ (ʨʝʛʫʣʠʨʫʝʪ) ʢʣʝʪʦʯʥʳʡ ʛʦʤʝʦʩʪʘʟ, 

ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʣʜʠʥʛʝ, ʩʙʦʨʢʝ ʠ ʪʨʘʥʩʣʦʢʘʮʠʠ ʙʝʣʢʦʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ [5, ʉ. 379].  

ʄʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʠʥʜʫʮʠʙʝʣʴʥʳʡ ɹʪʰ70 ʧʨʠ ʝʛʦ ʚʥʝʢʣʝʪʦʯʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʝʪ ʇʄʗʃ ʦʪ 

ʘʢʪʠʚʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʵʥʜʦʪʦʢʩʠʥʦʚ [6, ʉ. 97], [7, ʉ. 163]. ʆʜʥʘʢʦ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʇʄʗʃ ʙʝʣʢʦʤ ɹʪʰ70 ʙʳʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ. ʈʘʥʝʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʥʩʪʠʪʫʪʠʚʥʳʡ Hsc70 ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʣʘʪʨʠʥʦʤ- 

ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʙʦʣʦʯʢʠ ʦʢʘʡʤʣʸʥʥʳʭ ʧʫʟʳʨʴʢʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʨʝʮʝʧʪʦʨʥʦʤ ʵʥʜʦʮʠʪʦʟʝ, ʦʜʥʘʢʦ ʚ 

ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʢʘʭ ɹʪʰ70 ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʣʘʪʨʠʥ-ʥʝʟʘʚʠʩʠʤʳʡ ʵʥʜʦʮʠʪʦʟ [8, ʉ. 2747]. ʄʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ɹʪʰ70, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ TLR4, ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʢʣʝʪʢʠ (ʨʝʮʝʧʪʦʨʟʘʚʠʩʠʤʳʡ ʵʥʜʦʮʠʪʦʟ) [9, ʉ. 524].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʠʝ ʨʦʣʠ ʨʝʮʝʧʪʦʨʟʘʚʠʩʠʤʦʛʦ ʠ ʢʣʘʪʨʠʥʟʘʚʠʩʠʤʦʛʦ ʵʥʜʦʮʠʪʦʟʘ ʚ ʤʝʭʘʥʠʟʤʝ 

ʟʘʱʠʪʳ ʇʄʗʃ ʙʝʣʢʦʤ ɹʪʰ70 ʦʪ ʘʢʪʠʚʘʮʠʠ ʕʊ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʄʗʃ ʧʦʣʫʯʘʣʠ ʩʦʛʣʘʩʥʦ [6, ʉ. 96]. ʏʠʩʪʦʪʘ ʚʳʜʝʣʝʥʥʳʭ ʇʄʗʃ ʩʦʩʪʘʚʣʷʣʘ 98-99% (ʦʧʨʝʜʝʣʷʣʠ ʦʢʨʘʰʠʚʘʥʠʝʤ 

ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ). ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʇʄʗʃ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ propidium iodide (Sigma-Aldrich) [9, 

ʉ. 524]. ʇʦʛʠʙʰʠʭ ʢʣʝʪʦʢ ʙʳʣʦ ʥʝ ʙʦʣʝʝ 2-4%.  

ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʇʄʗʃ ʨʘʩʩʝʚʘʣʠ ʚ 24-ʣʫʥʦʯʥʳʝ ʧʣʘʥʰʝʪʳ (Sarstedt) ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʘʜʛʝʟʠʝʡ ʧʦ 2,0Ā10
6 

 ʢʣʝʪʦʢ ʥʘ ʣʫʥʢʫ ʚ 1 ʤʣ ʨʘʩʪʚʦʨʘ ʍʝʥʢʩʘ (HBSS) ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 2 ʯʘʩʘ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʧʨʠ 37Á C ʠ 5% CO2), ʟʘʪʝʤ ʟʘʤʝʥʷʣʠ HBSS ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʩʨʝʜʫ RPMI 1640 (Sigma-Aldrich) (CM), ʩ 

10%-ʥʦʡ ʪʝʨʤʦʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʪʝʣʷʪ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʵʥʜʦʪʦʢʩʠʥʘ 

(HyClone, Logan, UT, USA), 2 ʤʄ L-ʛʣʫʪʘʤʠʥʘ, 100 ʝʜ/ʤʣ ʧʝʥʠʮʠʣʣʠʥʘ ʠ 100 ʤʢʛ/ʤʣ ʩʪʨʝʧʪʦʤʠʮʠʥʘ, ʚʥʦʩʠʣʠ ʠʥʛʠʙʠʪʦʨʳ 

ʵʥʜʦʮʠʪʦʟʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʇʄʗʃ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʯʝʛʦ ʜʦʙʘʚʣʷʣʠ 1 

ʤʢʛ/ʤʣ ɹʪʰ70 (ʧʦʣʫʯʝʥʥʦʛʦ ʩʦʛʣʘʩʥʦ [6, ʉ. 95]), ʠʥʢʫʙʠʨʦʚʘʣʠ 10 ʤʠʥ ʠ ʟʘʪʝʤ ʜʦʙʘʚʣʷʣʠ 100 ʥʛ/ʤʣ ʕʊ (Sigma-Aldrich) ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʇʄʗʃ 12 ʯ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ROS) ʚ ʇʄʗʃ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʪʨʦʩʠʥʝʛʦ ʪʝʪʨʘʟʦʣʠʷ 

(ʅʉʊ) [10, ʉ. 119]. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ROS ʧʦʜʪʚʝʨʞʜʘʣʠ ʩ ʧʦʤʦʱʴʶ Diphenyleneiodonium chloride (DPI). ʇʦ 

ʦʢʦʥʯʘʥʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢ ʢʣʝʪʢʘʤ ʥʘ 2 ʯ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʦʙʘʚʣʷʣʠ 0,1% ʅʉʊ. ɼʘʣʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ROS ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ [10, ʉ. 121]. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʥʪʨʦʣʴʥʳʭ ʇʄʗʃ ʧʨʠʥʠʤʘʣʠ ʟʘ 100%. 

ɼʣʷ ʦʮʝʥʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʦʪʚʝʪʘ ʇʄʗʃ ʥʘ ʕʊ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʥʛʠʙʠʪʦʨ TLR4-ʟʘʚʠʩʠʤʦʛʦ 

ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ - TAK-242 [11, ʉ. 40]. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʛʠʙʠʪʦʨʳ ʵʥʜʦʮʠʪʦʟʘ: 

ʜʠʥʘʩʦʨ (ʠʥʛʠʙʠʪʦʨ ʢʣʘʪʨʠʥʟʘʚʠʩʠʤʦʛʦ ʵʥʜʦʮʠʪʦʟʘ) ʠ ʤʝʪʠʣ-ɓ-ʮʠʢʣʦʜʝʢʩʪʨʠʥ (ʠʥʛʠʙʠʪʦʨ ʦʙʨʘʟʦʚʘʥʠʷ ʣʠʧʠʜʥʳʭ 

ʤʠʢʨʦʜʦʤʝʥʦʚ) [12, ʉ. 203]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ɼʘʥʥʳʝ ʧʦ ʘʥʘʣʠʟʫ ʧʨʦʜʫʢʮʠʠ ROS ʇʄʗʃ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ 

ʰʝʩʪʠ ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ One Way ANOVA (ʪʝʩʪ Tukeyôs), *p < 0.05; **p < 0.01; ***p < 0.005.  

ʈʝʟʫʣʴʪʘʪʳ 

ʈʘʥʝʝ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʟʘʱʠʪʘ ʇʄʗʃ ʦʪ ʕʊ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ROS ʵʢʟʦʛʝʥʥʳʤ ʙʝʣʢʦʤ ɹʪʰ70 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 5-10 ʤʠʥ [6, ʉ. 97]. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʢʣʝʪʢʠ ʩ ɹʪʰ70 ʜʦ ʜʦʙʘʚʣʝʥʠʷ 

ʕʊ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ (ʈʠʩ. 1), ʯʪʦ ʕʊ ʚʳʟʳʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ 

ROS ʇʄʗʃ (650%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʉʄ). ʀʥʛʠʙʠʪʦʨʳ DPI ʠ TAK-242 ʩʥʠʞʘʣʠ ʕʊ-ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ 

ʧʨʦʜʫʢʮʠʶ ROS ʢʣʝʪʢʘʤʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʕʊ-ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ROS NOX2 

ʇʄʗʃ. ɺʥʝʢʣʝʪʦʯʥʳʡ ɹʪʰ70, ʜʦʙʘʚʣʷʝʤʳʡ ʢ ʢʣʝʪʢʘʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣ ʕʊ-ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ROS 

ʇʄʗʃ (ʈʠʩ. 1, ñɹʪʰ70+ʕʊò ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ñʕʊò). 

ɺ ʦʪʩʫʪʩʪʚʠʠ ʕʊ ɹʪʰ70 ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʣ ʧʨʦʜʫʢʮʠʶ ROS ʢʣʝʪʢʘʤʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝʢʦʪʦʨʦʝ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʵʪʦʛʦ ʙʝʣʢʘ [6, ʉ. 95], ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʧʦʣʥʦʡ ʟʘʱʠʪʝ ʢʣʝʪʦʢ ʙʝʣʢʦʤ ʦʪ ʜʝʡʩʪʚʠʷ ʕʊ. 

ʊ.ʢ. ʩʦʦʪʥʦʰʝʥʠʝ ʕʊ/ʢʦʥʪʨʦʣʴ = 6,5, ʘ ʕʊ/(ɹʪʰ70+ʕʊ) = 3,25  

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʤʝʭʘʥʠʟʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʕʊ ʩ ʢʣʝʪʢʘʤʠ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ 

ʢʣʘʪʨʠʥʟʘʚʠʩʠʤʦʤʫ ʵʥʜʦʮʠʪʦʟʫ. ʂʦʥʩʪʠʪʫʪʠʚʥʳʡ ɹʪʰ70 ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʢʣʝʪʢʠ ʩ ʧʦʤʦʱʴʶ ʢʣʘʪʨʠʥʟʘʚʠʩʠʤʦʛʦ 

ʵʥʜʦʮʠʪʦʟʘ [13, ʉ. 2763], [14, ʉ. 42]. ʇʦʵʪʦʤʫ ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘʤʠ ʠʥʜʫʮʠʙʝʣʴʥʳʡ ɹʪʰ70 

ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʢʣʝʪʢʠ ʩ ʧʦʤʦʱʴʶ ʢʣʘʪʨʠʥʘ. 

https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B0%D0%B9%D0%BC%D0%BB%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D1%83%D0%B7%D1%8B%D1%80%D1%91%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BD%D0%B4%D0%BE%D1%86%D0%B8%D1%82%D0%BE%D0%B7
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ʈʠʩ. 1. ï ɺʣʠʷʥʠʝ 1 ʤʢʛ/ʤʣ ɹʪʰ70 ʥʘ ʧʨʦʜʫʢʮʠʶ ROS ʇʄʗʃ, ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ 100 ʥʛ/ʤʣ ʕʊ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠ 

ʦʪʩʫʪʩʪʚʠʠ 1 ʤʢʛ/ʤʣ TAK-242, 10 ʤʢʄ DPI. ʉʄ-ʢʦʥʪʨʦʣʴ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ M Ñ SD; n = 6 ʜʣʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ. ʉʨʘʚʥʠʚʘʣʠ ʕʊ ʩ ʢʘʞʜʦʡ ʠʟ ʦʩʪʘʣʴʥʳʭ ʧʨʦʙ. 
***
p < 0,005; ʩʨʘʚʥʠʚʘʣʠ ʧʨʦʙʳ ɹʪʰ70 ʩ ɹʪʰ70+ʕʊ ** p <0,05 

 

ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʥʘʩʦʨ ʩʥʠʞʘʣ ʧʨʦʜʫʢʮʠʶ ROS ʢʣʝʪʢʘʤʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʕʊ (ʨʠʩ. 2, Dyn, ʘ), ʘ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ɹʪʰ70 ʠ ʕʊ ʧʦʚʳʰʘʣ ʧʨʦʜʫʢʮʠʶ ROS (ʩʨʘʚʥʝʥʠʝ ʨʠʩ. 2, Dyn, ʚ ʩ ʨʠʩ. 2, CM, ʚ). ʂʨʦʤʝ ʪʦʛʦ, 

ʩʦʦʪʥʦʰʝʥʠʝ ʕʊ/(ɹʪʰ70+ʕʊ) ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʠʥʘʩʦʨʘ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʚʝʣʠʯʠʥʳ, ʨʘʚʥʦʡ ~ 0,87 (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʠʩ. 

2, ʉʄ, ʚ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʯʘʩʪʠʠ ʢʣʘʪʨʠʥʟʘʚʠʩʠʤʦʛʦ ʧʫʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ɹʪʰ70 ʚ ʢʣʝʪʢʠ, ʪ.ʢ. ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʵʪʦʛʦ ʧʫʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ɹʪʰ70. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʤʝʪʠʣ-ɓ-ʮʠʢʣʦʜʝʢʩʪʨʠʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʘʥʥʳʡ ʠʥʛʠʙʠʪʦʨ ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʮʠʶ ROS ʢʣʝʪʢʘʤʠ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʕʊ (ʨʠʩ. 2, ʘ) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʮʠʶ ROS ʚ ʧʨʠʩʫʪʩʪʚʠʠ ɹʪʰ70 (ʨʠʩ. 2, ʙ). ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʜʦʙʘʚʣʝʥʠʠ ʢ ʢʣʝʪʢʘʤ ɹʪʰ70, ʘ ʟʘʪʝʤ ʕʊ (ʨʠʩ. 2, ʚ) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʦʙʝ ʩ ʠʥʛʠʙʠʪʦʨʦʤ 

ʢʣʘʪʨʠʥʟʘʚʠʩʠʤʦʛʦ ʵʥʜʦʮʠʪʦʟʘ (ʨʠʩ. 2, Dyn, ʚ) ʧʨʦʜʫʢʮʠʷ ROS ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʙʦʡ (ʨʠʩ. 2, ʉʄ, ʚ), ʘ ʚ 

ʧʨʦʙʝ ʩ ʤʝʪʠʣ-ɓ-ʮʠʢʣʦʜʝʢʩʪʨʠʥʦʤ (ʠʥʛʠʙʠʪʦʨ ʨʝʮʝʧʪʦʨʟʘʚʠʩʠʤʦʛʦ ʵʥʜʦʮʠʪʦʟʘ) ï ʫʤʝʥʴʰʘʝʪʩʷ (ʨʠʩ. 2, MbCD, ʚ).  
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ʈʠʩ. 2 ï ɺʣʠʷʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʵʥʜʦʮʠʪʦʟʘ ʥʘ ʧʨʦʜʫʢʮʠʶ ROS ʇʄʗʃ ʧʨʠ ʜʝʡʩʪʚʠʠ ʕʊ (100 ʥʛ/ʤʣ) ʠ ɹʪʰ70 (1 ʤʢʛ/ʤʣ). 

CM - ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʩʨʝʜʘ; Dyn - 40 ʤʢʄ ʜʠʥʘʩʦʨʘ; MbCD - 2,5 ʤʄ ʤʝʪʠʣ-ɓ-ʮʠʢʣʦʜʝʢʩʪʨʠʥʘ. ʘ ï ʢʣʝʪʢʠ + ʕʊ, ʙ - 

ʢʣʝʪʢʠ + ɹʪʰ70, ʚ ï ʢʣʝʪʢʠ  + ɹʪʰ70 (10 ʤʠʥ) + ʕʊ. ʉʨʘʚʥʠʚʘʣʠ ʚʩʝ ʧʨʦʙʳ ʩ ʧʨʦʙʦʡ ʕʊ  - 
***
p <0,005. ʉʨʘʚʥʠʚʘʣʠ 

ʧʨʦʙʳ ʤʝʞʜʫ ʩʦʙʦʡ - * p <0,05, ** p <0,01 

 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ROS ʚ ʧʨʦʙʝ (ʨʠʩ. 2, Dyn, ʚ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʥʛʠʙʠʪʦʨʘ 

ʩʥʠʞʘʝʪʩʷ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ɹʪʰ70. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʙʝ (ʨʠʩ. 2, Dyn, ʚ) ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ ROS. 
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ʆʙʩʫʞʜʝʥʠʝ 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ɹʪʰ70 ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʠʟ ʢʣʝʪʦʢ ʚ ʢʨʦʚʴ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠ ʩʚʷʟʳʚʘʪʴʩʷ 

Toll-ʧʦʜʦʙʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ TLR2 ʠ TLR 4 ʥʘ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʢʣʝʪʢʘʭ ʠ ʦʢʘʟʳʚʘʪʴ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʜʨʫʛʠʝ ʢʣʝʪʢʠ [1, ʉ. 687], [15, ʉ. 251]. ʂʨʦʤʝ TLR2 ʠ TLR4, ʚʥʝʢʣʝʪʦʯʥʳʡ ɹʪʰ70 ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ TNFRSF5 ʩʫʧʝʨʩʝʤʝʡʩʪʚʘ TNFŬ-ʨʝʮʝʧʪʦʨʦʚ [5, ʉ. 379]. ʈʘʥʝʝ ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʥʝʢʣʝʪʦʯʥʳʡ ɹʪʰ70 ʥʝ ʦʢʘʟʳʚʘʣ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʚʥʠ ʤʝʤʙʨʘʥʥʳʭ TLR2 ʠ TLR-4 ʢʣʝʪʦʢ RAW264.7, ʘ 

ʪʘʢʞʝ ʫʨʦʚʥʠ ʤʈʅʂ ʵʪʠʭ ʨʝʮʝʧʪʦʨʦʚ [9, ʉ. 524]. ʂʘʢ ʠʟʚʝʩʪʥʦ, TLR2, TLR4 ʠ TNFRSF5 ʚ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʘʚʝ ʣʠʧʠʜʥʳʭ ʤʠʢʨʦʜʦʤʝʥʦʚ [13, ʉ. 2763]. ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ ʣʠʧʠʜʥʳʭ ʤʠʢʨʦʜʦʤʝʥʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʨʝʮʝʧʪʦʨʦʚ ʙʫʜʝʪ ʥʘʨʫʰʝʥʦ. ʄʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʤʝʪʠʣ-ɓ-ʮʠʢʣʦʜʝʢʩʪʨʠʥ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʘʣ ʦʙʨʘʟʦʚʘʥʠʝ ROS ʚʦ ʚʩʝʭ ʪʨʝʭ ʧʨʦʙʘʭ (ʨʠʩ. 2, ʘ, ʙ, ʚ). ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʧʨʦʜʫʢʮʠʠ ROS ʚ ʧʨʦʙʘʭ ʢʣʝʪʦʢ ʩ 

ʕʊ (ʨʠʩ. 2, ʘ) ʠ Hsp+ʕʊ (ʨʠʩ. 2, ʚ) ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ. ʕʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʥʛʠʙʠʨʦʚʘʥʠʠ 

ʨʝʮʝʧʪʦʨ-ʟʘʚʠʩʠʤʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʕʊ ʠ ʦ ʩʥʠʞʝʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ɹʪʰ70 ʚ 

ʢʣʝʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʧʠʜʥʳʝ ʤʠʢʨʦʜʦʤʝʥʳ ʥʫʞʥʳ ʜʣʷ ʩʙʦʨʢʠ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʳ [16, ʉ. 1043] ʠ 

ʜʝʡʩʪʚʠʝ ʤʝʪʠʣ-ɓ-ʮʠʢʣʦʜʝʢʩʪʨʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʨʘʙʦʪʫ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʜʫʮʠʙʝʣʴʥʳʡ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ɹʪʰ70 ʧʨʠ ʚʥʝʢʣʝʪʦʯʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʫʤʝʥʴʰʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ROS ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʤʠ ʣʝʡʢʦʮʠʪʘʤʠ, ʚʳʟʳʚʘʝʤʳʤʠ ʵʥʜʦʪʦʢʩʠʥʘʤʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʤʝʭʘʥʠʟʤʝ ʟʘʱʠʪʳ ʇʄʗʃ ɹʪʰ70 ʦʪ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ ʕʊ ʫʯʘʩʪʚʫʶʪ ʢʣʘʪʨʠʥʟʘʚʠʩʠʤʳʡ ʠ ʨʝʮʝʧʪʦʨʟʘʚʠʩʠʤʳʤ ʧʫʪʷʤ 
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ɸʥʥʦʪʘʮʠʷ  

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩ 

ʧʘʥʠʯʝʩʢʠʤʠ ʘʪʘʢʘʤʠ (ʇɸ). ʋ ʞʝʥʱʠʥ ʩ ʇɸ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʣʘʙʠʣʴʥʦʩʪʴ ʚʳʨʘʞʝʥʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʤʫʞʯʠʥ. ɻʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʇɸ ʷʚʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʩʘʤʦʦʮʝʥʢʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚʣʠʷʶʪ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ 

ʧʨʠʚʦʜʷʪ ʢ ʧʩʠʭʦ-ʩʦʮʠʘʣʴʥʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ ʙʦʣʴʥʳʭ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʇɸ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʚʳʰʘʪʴ ʠʭ 

ʩʦʮʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʥʝ ʪʦʣʴʢʦ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʥʠʯʝʩʢʠʝ ʘʪʘʢʠ, ʧʩʠʭʦ-ʩʦʮʠʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 
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Abstract  

The article studies psychometric characteristics and indicators of quality of life in men and women with panic attacks 

(PA). Emotional liability of women with PA is much more pronounced than that of men. The main factor in the deterioration 

of the quality of life of patients with PA is a decrease in social activity and self-esteem of mental health, which affect each 

other. To a lesser extent, quality of life is affected by restrictions in daily activities due to deterioration in physical health. All 

these factors lead to psycho-social maladjustment of patients. Patients with PA first of all require the increase of social activity, 

which is the task of not only the attending physician but also of social institutions. 

Keywords: panic attacks, psycho-social adaptation, quality of life. 

 

ʇʘʥʠʯʝʩʢʘʷ ʘʪʘʢʘ (ʇɸ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʚʳʨʘʞʝʥʥʳʤ ʧʨʠʩʪʫʧʦʤ ʩʪʨʘʭʘ ʠʣʠ ʧʘʥʠʢʠ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʤʝʞʧʨʠʩʪʫʧʥʳʤ ʧʝʨʠʦʜʦʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʩ ʧʨʠʟʥʘʢʘʤʠ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʦʨʘʞʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʣʠʮ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʠʚʦʜʷ ʢ ʠʭ ʩʦʮʠʘʣʴʥʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ, ʯʪʦ ʥʘʥʦʩʠʪ ʦʛʨʦʤʥʳʡ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʢʘʢ ʧʘʮʠʝʥʪʘʤ, ʪʘʢ ʠ ʠʭ ʩʝʤʴʷʤ, ʩʠʣʴʥʦ ʦʪʨʘʞʘʷʩʴ ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʙʦʣʴʥʳʭ [4].  

ʇʘʥʠʯʝʩʢʠʝ ʘʪʘʢʠ, ʚ ʢʘʯʝʩʪʚʝ ʢʣʠʥʠʯʝʩʢʠ ʚʳʷʚʣʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʩʪʨʝʯʘʶʪʩʷ ʫ 2.4 - 5% ʥʘʩʝʣʝʥʠʷ [13]. 

ʆʜʥʘʢʦ ʦʪ 20% ʜʦ 46% ʧʦʧʫʣʷʮʠʠ ʭʦʪʷ ʙʳ ʨʘʟ ʚ ʞʠʟʥʠ ʠʩʧʳʪʳʚʘʣʠ ʧʘʥʠʯʝʩʢʫʶ ʘʪʘʢʫ [10]. ʋ ʞʝʥʱʠʥ ʧʘʥʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 2-3 ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʫ ʤʫʞʯʠʥ [8].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʘʥʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ (ʂɾ) ʧʘʮʠʝʥʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʧʘʜʥʳʭ ʨʘʙʦʪʘʭ, 

ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ [9, 11 ï 12]. ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʚʝʜʝʥ ʚ ʨʘʙʦʪʘʭ [2], [3], [6], [7]. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠʤʝʥʥʦ ʧʘʥʠʯʝʩʢʠʭ ʘʪʘʢ 

ʫʜʝʣʝʥʦ ʩʣʠʰʢʦʤ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. ɺ.ɺ. ʈʫʩʘʷ ʠ ʆ.ɺ. ɺʦʨʦʙʴʝʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʩ ʇɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ 

ʦʪʤʝʯʝʥʳ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʂɾ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʘʢ ʬʠʟʠʯʝʩʢʦʛʦ, ʪʘʢ ʧʩʠʭʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʜʦʨʦʚʴʷ [5]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʧʩʠʭʦ-ʩʦʮʠʘʣʴʥʫʶ 

ʘʜʘʧʪʘʮʠʶ ʙʦʣʴʥʳʭ ʧʘʥʠʯʝʩʢʠʤʠ ʘʪʘʢʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʣʦʚʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʇɸ. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 60 ʯʝʣʦʚʝʢ. ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʥʠʯʝʩʢʠʤʠ ʘʪʘʢʘʤʠ ʩʦʩʪʦʷʣʘ ʠʟ 40 ʯʝʣʦʚʝʢ 

(20 ʤʫʞʯʠʥ ʠ 20 ʞʝʥʱʠʥ). ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 20 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (10 ʤʫʞʯʠʥ, 10 

ʞʝʥʱʠʥ).  ɼʠʘʛʥʦʩʪʠʢʘ ʧʘʥʠʯʝʩʢʠʭ ʘʪʘʢ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʝʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ɸʤʝʨʠʢʘʥʩʢʦʡ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ (DSMïIV), ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʢʨʠʪʝʨʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ 

ʄʂɹï10. ʋ 80% ʤʫʞʯʠʥ ʠ 75% ʞʝʥʱʠʥ ʩ ʧʘʥʠʯʝʩʢʠʤʠ ʘʪʘʢʘʤʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʘʛʦʨʘʬʦʙʠʷ. ʂʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ 

ʩʣʫʞʠʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʚʦʟʨʘʩʪ 20ï40 ʣʝʪ; ʦʪʩʫʪʩʪʚʠʝ ʪʝʢʫʱʝʡ ʩʦʤʘʪʠʯʝʩʢʦʡ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʩʠʭʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ; ʧʨʘʚʦʨʫʢʠʝ; ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʝʤʘ ʧʩʠʭʦʪʨʦʧʥʳʭ ʠ ʚʝʛʝʪʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʪʝʯʝʥʠʝ 2 

ʥʝʜʝʣʴ ʜʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʵʪʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʍʝʣʴʩʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ɺʩʝʤʠʨʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ñʕʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʘʩʪʠʝʤ 

ʯʝʣʦʚʝʢʘò ʩ ʧʦʧʨʘʚʢʘʤʠ 2000 ʛ. ʠ ñʇʨʘʚʠʣʘʤʠ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠò, ʫʪʚʝʨʞʜʝʥʥʳʤʠ 

ʇʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʘ ʈʌ ʦʪ 19.06.2003 ʛ. ˉ 266. 

ʆʧʨʝʜʝʣʷʣʩʷ ʫʨʦʚʝʥʴ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʪʝʩʪ ʉʧʠʣʙʝʨʛʝʨʘ), ʜʝʧʨʝʩʩʠʠ (ʧʦ ʦʧʨʦʩʥʠʢʫ ɹʝʢʘ), 

ʦʮʝʥʠʚʘʣʠʩʴ ʪʝʤʧʝʨʘʤʝʥʪ (ʧʦ ʣʠʯʥʦʩʪʥʦʤʫ ʦʧʨʦʩʥʠʢʫ EPI, ʤʝʪʦʜʠʢʘ ɸʡʟʝʥʢʘ) ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ (SFï36).  ʊʘʢʞʝ 

ʦʙʩʣʝʜʫʝʤʳʤʠ ʟʘʧʦʣʥʷʣʘʩʴ ʘʥʢʝʪʘ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʩʥʘ ʃʝʚʠʥʘ.  

ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʛʨʫʧʧ ʙʦʣʴʥʳʭ ʇɸ ʠ ʟʜʦʨʦʚʳʭ ʠʩʧʳʪʫʝʤʳʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ p<0.05.  ʂ ʜʘʥʥʳʤ ʧʦ ʰʢʘʣʘʤ SFï36, ʧʦ 

ʢʦʪʦʨʳʤ ʤʝʞʜʫ ʟʜʦʨʦʚʳʤʠ ʠ ʧʘʮʠʝʥʪʘʤʠ ʩ ʇɸ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʟʣʠʯʠʷ, ʧʨʠʤʝʥʷʣʠ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ.  ɼʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʘʢʪʦʨʳ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʙʦʣʴʰʝ 1, ʠʭ ʧʦʜʚʝʨʛʘʣʠ ʚʨʘʱʝʥʠʶ ʧʦ 

ʤʝʪʦʜʫ Varimax. ɼʘʣʝʝ ʩʯʠʪʘʣʠ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʥʳʝ ʥʘʛʨʫʟʢʠ ʙʦʣʴʰʝ 0.7. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ñStatistica, v.10ò. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ / Results 

ʇʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʜʦʨʦʚʳʭ ʦʙʩʣʝʜʫʝʤʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʇɸ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. ʇʦ ʚʩʝʤ 

ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ (ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʧʦ ʛʨʫʧʧʘʤ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ), 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʰʢʘʣ EPI ñʵʢʩʪʨʘʚʝʨʩʠʷ/ʠʥʪʨʦʚʝʨʩʠʷò ʠ ñʥʝʡʨʦʪʠʟʤò (ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ)  ï ʪʦʣʴʢʦ ʫ ʤʫʞʯʠʥ. 

 
ʈʠʩ. 1. ï ʇʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʜʦʨʦʚʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʥʠʯʝʩʢʠʤʠ ʘʪʘʢʘʤʠ (ʇɸ), ʫʩʣ. ʝʜ. 

ɸ ï ʜʝʧʨʝʩʩʠʷ (1), ʢʘʯʝʩʪʚʦ ʩʥʘ (2), ʩʠʪʫʘʪʠʚʥʘʷ ʠ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʛʘ (3 ʠ 4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʦʢʘʟʘʥʳ ʫʨʦʚʥʠ ʜʣʷ 

ʥʦʨʤʳ: 1, 3 ʠ 4ï  ʥʦʨʤʘ  ï ʥʠʞʝ ʫʨʦʚʥʷ, 2 ï ʚʳʰʝ; ɹ ï ʰʢʘʣʳ ʪʝʩʪʘ EPI:  ʵʢʩʪʨʘʚʝʨʩʠʷ/ʠʥʪʨʦʚʝʨʩʠʷ (1), ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ (2),  ʧʦʢʘʟʘʥʳ ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʳ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘʤʝʥʪʘ; ʩʠʥʠʝ ʩʪʦʣʙʠʢʠ ï 

ʟʜʦʨʦʚʳʝ, ʢʨʘʩʥʳʝ  ï ʧʘʮʠʝʥʪʳ ʩ ʇɸ; ʥʝʟʘʰʪʨʠʭʦʚʘʥʥʳʝ ï ʤʫʞʯʠʥʳ, ʟʘʰʪʨʠʭʦʚʘʥʥʳʝ ï ʞʝʥʱʠʥʳ. ɿʥʘʢ ñ*ò ï P<0.05. 

ʇʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʩʨʝʜʥʝʛʦ 

 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʰʢʘʣ ʪʝʩʪʘ ñʂʘʯʝʩʪʚʦ ʞʠʟʥʠò (SFï36) ʧʦ ʢʦʪʦʨʳʤ ʛʨʫʧʧʳ ʟʜʦʨʦʚʳʭ ʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʇɸ ʜʦʩʪʦʚʝʨʥʦ (ʨ<0.05) ʦʪʣʠʯʘʶʪʩʷ (ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʧʦ ʛʨʫʧʧʘʤ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ). 
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ʈʠʩ. 2. ï ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ  ʛʨʫʧʧ ʟʜʦʨʦʚʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʇɸ ʧʦ ʦʧʨʦʩʥʠʢʫ SFï36. PF ï ʬʠʟʠʯʝʩʢʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, RP ï ʨʦʣʝʚʦʝ ʬʠʟʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ,  SF ï ʩʦʮʠʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ,  MH ï 

ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ. ʋʨʦʚʝʥʴ ʥʦʨʤʳ ʚ ʮʝʣʦʤ ʧʦ ʚʳʙʦʨʢʝ, ʘ ʪʘʢʞʝ ʫ ʟʜʦʨʦʚʳʭ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʦʙʩʣʝʜʫʝʤʳʭ 

ʚʦʟʨʘʩʪʦʚ, ʢʦʣʝʙʣʝʪʩʷ ʦʢʦʣʦ 50 ʙʘʣʣʦʚ [1]. ʆʩʪʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʢʘʢ ʥʘ ʨʠʩ. 1 

 

ʈʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʥʘʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʵʪʠʤ ʛʨʫʧʧʘʤ 

ʰʢʘʣ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʇɸ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʠʪ ʩʚʷʟʴ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʝʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʩ ʩʘʤʦʦʮʝʥʢʦʡ ʩʚʦʝʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩ ʚʣʠʷʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘ ʠʩʧʦʣʥʝʥʠʝ ʧʦʚʩʝʜʥʝʚʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. ʋ ʟʜʦʨʦʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʥʘʦʙʦʨʦʪ: ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʷʟʴʶ  ʩʦʮʠʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʳ, ʘ ʚʦ ʚʪʦʨʫʶ ï ʬʠʟʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʦʮʝʥʢʦʡ ʩʚʦʝʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ.  

 
ʈʠʩ.3. ï ʈʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʟʥʘʯʝʥʠʡ ʰʢʘʣ ʪʝʩʪʘ ñʂʘʯʝʩʪʚʦ ʞʠʟʥʠò (SFï36) ʫ ʛʨʫʧʧ ʟʜʦʨʦʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʇɸ. ʉʪʦʣʙʮʳ ʥʘ ʩʭʝʤʝ ï ʬʘʢʪʦʨʳ, ʩʪʨʦʢʠ ï ʛʨʫʧʧʳ, ʩʠʥʠʡ ʮʚʝʪ ï ʟʜʦʨʦʚʳʝ, ʢʨʘʩʥʳʡ ï 

ʧʘʮʠʝʥʪʳ. ʌʠʛʫʨʥʳʝ ʩʢʦʙʢʠ ʤʝʞʜʫ ʰʢʘʣʘʤʠ (ʧʨʠʟʥʘʢʘʤʠ) ʚ ʩʪʦʣʙʮʘʭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʢʣʶʯʝʥʥʦʩʪʴ ʠʭ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʬʘʢʪʦʨ (ʬʘʢʪʦʨʥʘʷ ʥʘʛʨʫʟʢʘ ï ʙʦʣɹh ʝ 0.7). ɺʥʫʪʨʠ ʩʢʦʙʦʢ ʫʢʘʟʘʥ % ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ, ʦʧʠʩʳʚʘʝʤʦʡ ʬʘʢʪʦʨʦʤ 

 

ʇʘʮʠʝʥʪʳ ʩ ʇɸ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʜʦʨʦʚʳʭ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ, ʜʝʧʨʝʩʩʠʝʡ 

ʠ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʩʥʘ. ʋ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʧʨʠ ʵʪʦʤ ʫ 

ʞʝʥʱʠʥ ʦʥʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʤʫʞʯʠʥ. ʅʘ ʬʦʥʝ ʚʩʝʛʦ ʵʪʦʛʦ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʥʘʷ ʩʘʤʦʦʮʝʥʢʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʫʭʫʜʰʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ ʙʦʣʴʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʇɸ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʚʳʰʘʪʴ ʠʭ ʩʦʮʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʥʝ ʪʦʣʴʢʦ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ. ɺ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʪʘʢʞʝ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

27 

 

ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʠ ʧʩʠʭʦʪʝʨʘʧʠʷ, ʯʪʦʙʳ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʘʜʝʢʚʘʪʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʚʦʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʠ ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʪʴ ʠʭ ʩʦʙʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʫʩʪʨʘʥʷʪʴ ʚʥʫʪʨʝʥʥʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʙʣʠʟʢʠʤʠ ʣʶʜʴʤʠ ʠ ʩʦʮʠʫʤʦʤ ʚ ʮʝʣʦʤ.  

 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ, 

ʚʳʧʦʣʥʝʥʥʦʡ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ɸʥʥʦʪʘʮʠʷ 

ʊʨʦʤʙʦʬʠʣʠʷ ï ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʧʦʚʳʰʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʦʤʙʦʚ, 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʪʨʦʤʙʦʚ ʟʘ ʧʨʝʜʝʣʳ ʧʦʚʨʝʞʜʝʥʠʷ. ʊʨʦʤʙʦʬʠʣʠʷ ʤʦʞʝʪ ʜʣʠʪʝʣʴʥʦ ʧʨʦʪʝʢʘʪʴ 

ʙʝʩʩʠʤʧʪʦʤʥʦ ʠʣʠ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʪʨʦʤʙʦʟʦʚ. ʉʢʣʦʥʥʦʩʪʴ ʢ ʪʨʦʤʙʦʟʫ ʤʦʞʝʪ ʙʳʪʴ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʡ, ʥʦ 

ʵʪʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʪʨʦʤʙʦʟʘ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 34 

ʠʩʪʦʨʠʡ ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 17 ʣʝʪ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʚʝʥʦʟʥʳʤ 

ʪʨʦʤʙʦʟʦʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʪʨʦʤʙʦʟʳ ʨʘʟʚʠʚʘʣʠʩʴ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ (26,5%), ʘ ʪʘʢʞʝ ʫ 

ʜʝʪʝʡ ʩʪʘʨʰʝ 10 ʣʝʪ (50%). ɺ ʘʥʘʤʥʝʟʝ ʥʘʩʣʝʜʩʪʚʝʥʥʫʶ ʦʪʷʛʦʱʝʥʥʦʩʪʴ ʧʦ ʪʨʦʤʙʦʬʠʣʠʠ ʠʤʝʣʠ 47% ʧʘʮʠʝʥʪʦʚ. ʋ 24-ʭ 

ʜʝʪʝʡ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʦʚ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ. ɺʳʷʚʣʝʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʦʤʙʦʟʦʚ ʚ 91,5% ʩʣʫʯʘʷʭ. ɺʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ 

ʛʝʥʝ ʄʊɻʌʈ 677ʊ; 222ʊ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 33,3% ʧʘʮʠʝʥʪʦʚ, ʛʦʤʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʫ 25% ʜʝʪʝʡ, ʧʨʠ ʵʪʦʤ 

ʛʦʤʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ ʄʊɻʌʈ ʯʘʩʪʦ ʩʦʯʝʪʘʣʘʩʴ ʩ ʜʨʫʛʠʤʠ ʤʫʪʘʮʠʷʤʠ - ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʛʝʥʝ ʨʝʮʝʧʪʦʨʘ 

ʬʠʙʨʠʥʦʛʝʥʘ, ʠʥʛʠʙʠʪʦʨʘ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ, ʛʝʪʝʨʦʟʠʛʦʪʥʦʡ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʘʭ V, VII , XIII  ʬʘʢʪʦʨʦʚ, 

ʛʠʧʝʨʘʛʨʝʛʘʮʠʝʡ ʪʨʦʤʙʦʮʠʪʦʚ. ʄʫʪʘʮʠʷ ʃʝʡʜʝʥʘ ʚʳʷʚʣʝʥʘ ʫ 12,5% ʦʙʩʣʝʜʫʝʤʳʭ, ʜʝʬʠʮʠʪ ʧʨʦʪʝʠʥʦʚ ʉ, S ʠ 

ʧʣʘʟʤʠʥʦʛʝʥʘ - ʫ 4,2% ʜʝʪʝʡ, ʫʤʝʨʝʥʥʳʡ ʜʝʬʠʮʠʪ ʧʨʦʪʝʠʥʘ ʉ - ʫ 4,2%, ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʛʝʥʝ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ 

ʨʝʮʝʧʪʦʨʘ ʬʠʙʨʠʥʦʛʝʥʘ (IGB3)-3 - ʫ 12,5% ʦʙʩʣʝʜʦʚʘʥʥʳʭ. ʅʝ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʡ ʪʦʣʴʢʦ ʫ 8,3% (2) ʠʟ ʜʝʪʝʡ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʘʷ ʤʫʪʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʛʝʥʝ ʄʊɻʌʈ - ʫ 23,5% ʧʘʮʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ, ʠʥʛʠʙʠʪʦʨ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ, ʤʫʪʘʮʠʷ ʃʝʡʜʝʥʘ, ʛʝʥ 

ʠʥʪʝʛʨʠʥʘ ʙʝʪʘ-3, ʪʨʦʤʙʦʬʠʣʠʷ, ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ, ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ. 

 

ANALYSIS OF PROTHROMBOTIC PLEOMORPHISM OF GENES OF COAGULATING HEMIC SYSTEM IN 

CHILDREN WHO UNDERWENT THROMBOSIS  

Research article 

Malyuzhinskaya N.V.
1
, Morgunova M.A.

 2
, Petrova I.V.

3
, Bolshakova O.V.

4, 
* , Shaltaniuk A.Yu.

5
, Shudueva A.R.

6
 

4 
ORCID: 0000-0001-6923-8146,  

1, 2, 3, 4, 5, 6 
Volgograd State Medical University of the Ministry of Health of the Russian Federation, Volgograd, Russia 

* Corresponding author (ksu.bolshakovamalanskay[at]mail.ru) 

Abstract 

Thrombophilia is a body state characterized by increased formation of clots and uncontrolled spread of blood clots beyond 

the damage. Thrombophilia can be asymptomatic for a long time or manifest itself as thrombosis. The predisposition to 

thrombosis can be genetically conditioned, but this predisposition does not necessarily result in thrombosis. The article 

contains a retrospective analysis of 34 clinical charts of children inpatients and adolescents aged 0 to 17 years with diagnosed 

venous thrombosis. The most common thrombosis developed in newborns and children of the first year of life (26.5%), and in 

children older than ten years old (50%). 47% of patients had the history of the hereditary burden of thrombophilia. 24 children 

were examined for genes pleomorphism of hemic system coagulation. Genetic predisposition to thrombosis was detected in 

91.5% of cases. Revealed changes contain heterozygous mutation in MTGFR 677T gene; 222T was diagnosed in 33.3% of 

patients, homozygous mutation in 25% of children, while homozygous mutation in MTGFR gene was often combined with 

other mutations ï pleomorphism in the fibrinogen receptor gene, plasminogen activator inhibitor, heterozygous mutation in V, 

VII, XIII factors, hyper-aggregation of platelets. Leiden mutation was found in 12.5% of the patients, deficiency of C and S 

proteins and plasminogen in 4.2% of children, moderate deficiency of protein C in 4.2%, pleomorphism in the platelet 

fibrinogen receptor gene (IGB3)-3 in 12 , 5% of those surveyed. No changes were detected only in 8.3% (2) of children. The 

most common mutation was observed in MTGFR gene in 23.5% of patients. 

Keywords: prothrombotic pleomorphism, inhibitor of plasminogen activator, Leiden mutation, beta-3 integrin gene, 

thrombophilia, heterozygous mutation, heterozygous mutation in the gene. 

 

ʊʨʦʤʙʦʬʠʣʠʷ ï ʵʪʦ ʭʨʦʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʧʦʚʳʰʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʦʤʙʦʚ, 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʪʨʦʤʙʦʚ ʟʘ ʧʨʝʜʝʣʳ ʧʦʚʨʝʞʜʝʥʠʷ. ɼʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʤʦʞʝʪ ʜʣʠʪʝʣʴʥʦ ʧʨʦʪʝʢʘʪʴ 

ʙʝʩʩʠʤʧʪʦʤʥʦ ʠʣʠ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʪʨʦʤʙʦʟʦʚ. ʉʢʣʦʥʥʦʩʪʴ ʢ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʶ ʥʘʟʳʚʘʝʪʩʷ 

çʩʦʩʪʦʷʥʠʝʤ ʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠè ʠ ʤʦʞʝʪ ʙʳʪʴ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʡ, ʥʦ ʵʪʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʘʪʦʛʝʥʝʟ ʪʨʦʤʙʦʬʠʣʠʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ, ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ 

ʪʨʦʤʙʦʬʠʣʠʠ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʪʨʦʤʙʦʟʦʚ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ: ʭʠʨʫʨʛʠʯʝʩʢʠʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʠʥʬʝʢʮʠʠ, ʪʨʘʚʤʳ, ʬʠʟʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʟʢʠ ʠ ʜʨ. [7, ʉ. 43], [8, ʉ. 50]. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

30 

 

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʝʥʦʟʥʳʝ ʪʨʦʤʙʦʟʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʯʘʩʪʳʭ 

ʠʥʚʘʣʠʜʠʟʠʨʫʶʱʠʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ. ʈʘʥʝʝ ʦʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʝʜʠʘʪʨʠʠ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʦʩʪʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʥʝʠʟʫʯʝʥʥʦʡ. ɺ ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʝʥʦʟʥʳʭ ʪʨʦʤʙʦʟʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,07 ʜʦ 0,14 

ʩʣʫʯʘʝʚ ʥʘ 10 000 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʛʦʜ. ʇʦʚʪʦʨʥʳʝ ʪʨʦʤʙʦʟʳ ʫ ʜʝʪʝʡ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 11,4 % ʩʣʫʯʘʝʚ [9, 

ʉ. 150], [10, ʉ. 62]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʪʠ ʫ 50% ʜʝʪʝʡ, ʧʝʨʝʥʝʩʰʠʭ ʚʝʥʦʟʥʳʝ ʪʨʦʤʙʦʟʳ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʛʦ 

ʣʠʟʠʩʘ ʪʨʦʤʙʘ ʚ ʧʨʦʩʚʝʪʝ ʧʦʨʘʞʝʥʥʦʛʦ ʩʦʩʫʜʘ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʫʭʫʜʰʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʦʩʪʪʨʦʤʙʦʪʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ. ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʨʘʙʦʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʟʥʘʯʝʥʠʝ ʪʨʦʤʙʦʬʠʣʠʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʪʨʦʤʙʦʟʘ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʘʥʘʣʠʟʫ ʠ ʫ ʚʟʨʦʩʣʳʭ.  

ʇʦʵʪʦʤʫ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʦʚ ʩʚʝʨʪʳʚʘʶʱʝʡ 

ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʠ ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ, ʩ ʘʥʘʣʠʟʦʤ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʨʪʝʨʠʘʣʴʥʳʭ ʠ ʚʝʥʦʟʥʳʭ 

ʪʨʦʤʙʦʟʦʚ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʘʢʪʫʘʣʴʥʳ, ʪʘʢ ʢʘʢ ʧʦʤʦʛʫʪ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʨʘʟʚʠʪʠʷ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʦʚ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʧʝʨʝʥʸʩʰʠʭ ʪʨʦʤʙʦʟ ʚʝʥ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʥʘ ʙʘʟʝ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʧʘʥʩʝʨʘ. ʇʨʦʚʝʜʝʥ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 34 ʠʩʪʦʨʠʡ ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʣʴʥʳʭ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ, ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 17 ʣʝʪ ʩ ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʚʝʥʦʟʥʦʛʦ ʪʨʦʤʙʦʟʘ: ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ï 5 

(15%), ʜʝʪʝʡ ʜʦ 1 ʛʦʜʘ ï 4 (11%), ʦʪ 1ʛʦʜʘ ʜʦ 17 ʣʝʪ ï 25 (74%). ɻʝʥʜʝʨʥʳʡ ʩʦʩʪʘʚ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʘʣʴʯʠʢʦʚ ï 52,9% (n=18), ʜʝʚʦʯʝʢ ï 47,1% (n=16). ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʪʨʦʤʙʦʟʳ 

ʨʘʟʚʠʚʘʣʠʩʴ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ - 26,5% (n=9), ʘ ʪʘʢʞʝ ʫ ʜʝʪʝʡ ʩʪʘʨʰʝ 10 ʣʝʪ 50% (n=17). 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ MS Office Excel 2007. ʂʣʠʥʠʯʝʩʢʠʡ 

ʜʠʘʛʥʦʟ ʚʝʥʦʟʥʦʛʦ ʪʨʦʤʙʦʟʘ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʩ ʫʯʝʪʦʤ ʞʘʣʦʙ ʧʘʮʠʝʥʪʦʚ, ʥʘʣʠʯʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ (ʠʟʤʝʥʝʥʠʝ 

ʦʢʨʘʩʢʠ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʧʦʨʘʞʝʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ, ʧʘʩʪʦʟʥʦʩʪʴ ʠ ʦʪʝʯʥʦʩʪʴ ʪʢʘʥʝʡ 

ʢʦʥʝʯʥʦʩʪʠ, ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʟʦʥʝ ʚʦʟʤʦʞʥʦʛʦ ʪʨʦʤʙʦʟʘ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʝʥʦʟʥʳʭ 

ʢʦʣʣʘʪʝʨʘʣʝʡ, ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʤ ʧʦʜʢʦʞʥʦ-ʞʠʨʦʚʳʤ ʩʣʦʝʤ, ʥʘʨʫʰʝʥʠʡ ʛʝʤʦʜʠʥʘʤʠʢʠ), 

ʨʝʟʫʣʴʪʘʪʦʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʫʧʣʝʢʩʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ/ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʩ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ. ʋ 71 % (n=24) ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʧʦʣʠʤʦʨʬʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ). ɺʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ V ʬʘʢʪʦʨʘ (ʤʫʪʘʮʠʷ ʃʝʡʜʝʥʘ ï ʥʘʨʫʰʝʥʠʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʪʝʠʥʦʤ ʉ ʚ 

ʘʢʪʠʚʠʨʫʝʤʦʤ ʬʘʢʪʦʨʝ V, ʟʘʤʝʜʣʷʶʱʘʷ ʝʛʦ ʠʥʘʢʪʠʚʘʮʠʶ ʠ ʨʘʟʨʫʰʝʥʠʝ ʠ ʧʨʠʚʦʜʷʱʘʷ ʢ ʨʘʟʚʠʪʠʶ ʪʨʦʤʙʦʬʠʣʠʠ ʫ 

ʧʘʮʠʝʥʪʘ), ʚ ʛʝʥʝ ʧʨʦʪʨʦʤʙʠʥʘ (ʬʘʢʪʦʨ II ) G 20210 G/A, ʚ ʛʝʥʝ ʠʥʪʝʛʨʠʥʘ ʙʝʪʘ-3 (ʙʝʣʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʤʝʤʙʨʘʥʝ, 

ʛʣʠʢʦʧʨʦʪʝʠʥʘ ʠʟ ʥʘʜʩʝʤʝʡʩʪʚʘ ʠʥʪʝʛʨʠʥʦʚ, ʚ ʛʝʥʝ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʬʠʙʨʠʥʦʛʝʥʘ ï ITGB3), ʚ ʛʝʥʝ MTHFR 

(ʤʝʪʠʣʝʥʪʝʪʨʘʛʠʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʳ - ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʬʝʨʤʝʥʪʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ  ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚ ʦʙʤʝʥʝ 

ʤʝʪʠʦʥʠʥʘ ʠ ʬʦʣʘʪʘ, ʧʨʠʥʠʤʘʷ ʫʯʘʩʪʠʝ ʚ ʧʝʨʝʭʦʜʝ ʛʦʤʦʮʠʩʪʝʠʥʘ ʚ ʤʝʪʠʦʥʠʥ ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʢʦʬʘʢʪʦʨʦʚ - 

ʮʠʘʥʦʢʦʙʘʣʘʤʠʥʘ (ʚʠʪʘʤʠʥʘ ɺ12), ʩʫʙʩʪʨʘʪʘ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ, ʧʠʨʠʜʦʢʩʠʥʘ (ʚʠʪʘʤʠʥʘ ɺ6). ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʜʚʫʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʛʝʥʘ MTHFR. ʇʦʜʨʦʙʥʦ ʠʟʫʯʝʥʥʦʡ ʩʯʠʪʘʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʫʪʘʮʠʠ ʛʝʥʘ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʥʫʢʣʝʦʪʠʜ ʮʠʪʦʟʠʥ (C) ʟʘʤʝʥʝʥ ʥʘ ʪʠʤʠʜʠʥ (T), ʯʪʦ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ ʘʣʘʥʠʥʘ ʥʘ 

ʦʩʪʘʪʦʢ ʚʘʣʠʥʘ ʚ ʬʨʘʛʤʝʥʪʝ ʩʚʷʟʳʚʘʥʠʷ ʬʦʣʘʪʘ. ʊʘʢʦʡ ʧʦʣʠʤʦʨʬʠʟʤ MTHFR ʫʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʤʫʪʘʮʠʷ C677T. ʋ 

ʧʘʮʠʝʥʪʦʚ, ʛʦʤʦʟʠʛʦʪʥʳʭ ʧʦ ʜʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ (ʛʝʥʦʪʠʧ ʊ/ʊ), ʬʝʨʤʝʥʪ MTHFR ʦʙʣʘʜʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʴ) ʠ ʪʝʨʷʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʨʥʦ ʥʘ 65%.  

ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʦʪʷʛʦʱʝʥʥʦʛʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ 47% (n=16) 

ʜʝʪʝʡ: ʨʦʜʩʪʚʝʥʥʠʢʠ ʧʝʨʝʥʝʩʣʠ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʪʨʦʤʙʦʟʳ ʥʘ ʬʦʥʝ ʚʘʨʠʢʦʟʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʚʝʥ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʠʰʝʤʠʯʝʩʢʠʝ ʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʠʥʩʫʣʴʪʳ ʠ ʜʨ. 

ʋ 71 % (n=24) ʧʘʮʠʝʥʪʦʚ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʣʠʤʦʨʬʠʟʤʝ ʛʝʥʦʚ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ: 

ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ MTHFR 677ʊ; 222ʊ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 33,3% (n=8) ʧʘʮʠʝʥʪʦʚ, ʛʦʤʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ  

ʦʙʥʘʨʫʞʝʥʘ ʫ 25% (n=6) ʜʝʪʝʡ, ʧʨʠ ʵʪʦʤ ʛʦʤʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ MTHFR ʯʘʩʪʦ ʩʦʯʝʪʘʣʘʩʴ ʩ ʜʨʫʛʠʤʠ ʤʫʪʘʮʠʷʤʠ 

- ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʛʝʥʝ ʨʝʮʝʧʪʦʨʘ ʬʠʙʨʠʥʦʛʝʥʘ, ʠʥʛʠʙʠʪʦʨʘ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ, ʛʝʪʝʨʦʟʠʛʦʪʥʦʡ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʘʭ 

V, VII , XIII  ʬʘʢʪʦʨʦʚ, ʛʠʧʝʨʘʛʨʝʛʘʮʠʝʡ ʪʨʦʤʙʦʮʠʪʦʚ. ʄʫʪʘʮʠʷ ʃʝʡʜʝʥʘ ʚʳʷʚʣʝʥʘ ʫ 12,5% (n=3) ʦʙʩʣʝʜʫʝʤʳʭ, ʜʝʬʠʮʠʪ 

ʧʨʦʪʝʠʥʦʚ ʉ, S ʠ ʧʣʘʟʤʠʥʦʛʝʥʘ ʚʳʷʚʣʝʥ ʫ 4,2% (n=1) ʨʝʙʝʥʢʘ, ʫʤʝʨʝʥʥʳʡ ʜʝʬʠʮʠʪ ʧʨʦʪʝʠʥʘ ʉ ʫ 4,2% (n=1) 

ʧʘʮʠʝʥʪʦʚ, ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʛʝʥʝ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʬʠʙʨʠʥʦʛʝʥʘ (IGB3)-3 ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 12,5% (n=3) 

ʜʝʪʝʡ. ʅʝ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʡ ʪʦʣʴʢʦ ʫ 8,3% (n=2) ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʃʝʯʝʥʠʝ ʚʝʥʦʟʥʳʭ ʪʨʦʤʙʦʟʦʚ ʫ ʜʝʪʝʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ ʬʝʜʝʨʘʣʴʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʚʝʥʦʟʥʳʭ 

ʪʨʦʤʙʦʟʦʚ ʫ ʜʝʪʝʡ (ʄʦʩʢʚʘ 2015ʛ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʦʪʷʛʦʱʝʥʥʦʩʪʴ ʠ ʧʘʪʦʣʦʛʠʷ ʚ ʛʝʥʘʭ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ. ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʪʨʦʤʙʦʟʦʚ ʚʳʷʚʣʝʥʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ 91,5% ʩʣʫʯʘʷʭ (n=22). ʅʘʠʙʦʣʝʝ ʯʘʩʪʘʷ ʤʫʪʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʛʝʥʝ 

MTHFR - ʫ 23,5% (n=8) ʧʘʮʠʝʥʪʦʚ.  

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ ʨʠʩʢ ʧʦʚʪʦʨʥʳʭ ʩʣʫʯʘʝʚ ʚʝʥʦʟʥʦʛʦ ʪʨʦʤʙʦʟʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʵʪʠʦʣʦʛʠʠ, ʚʩʝʤ 

ʧʘʮʠʝʥʪʘʤ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʜʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʦʩʠʪʝʣʴʩʪʚʦ ʤʘʨʢʝʨʦʚ ʪʨʦʤʙʦʬʠʣʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʦʚ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ. 
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Abstract 
Allergic Rhinitis with Nasal Polyps is a clinical entity of great importance that is yet to be fully understood. It is the 

chronic inflammation of the nose and paranasal sinuses and is characterized with the formation and recurrent growth of polyps 

that are mostly infiltrated with neutrophils and eosinophils. This pathology is considered chronic and slow growing in nature. It 

considerably hinders nasal breathing and may bring about various complications. A diagnosis can be made by the presence of 

both subjective and objective evidence of chronic sinonasal inflammation. Allergic rhinitis with nasal polyps has a 1-5% 

prevalence in the world population, comprising 5-20% of all ENT diseases. Despite the fact that in the last 20-30 years this 

disease has been thoroughly investigated by many with abundant literature readily available, nonetheless, the exact mechanism 

of pathogenesis is still unclear. We currently classify 3 different types of pathogenic mechanisms including infectious-allergic, 

autoimmune and neurovascular. The aim of this study is to collect data and present a comparative analysis on conservative 

treatment methods of allergic rhinitis with nasal polyps at the post-operative period based on the above mentioned 

etiopathogenetic factors. 

Keywords: allergic rhinitis, nasal polyps, steroid therapy. 

 

Allergic rhinitis with nasal polyps is a clinical entity of great importance that is yet to be fully understood. It is the chronic 

inflammation of the nose and paranasal sinuses and is characterized with the formation and recurrent growth of polyps that are 

mostly infiltrated with neutrophils and eosinophils. Originating from the ethmoid sinus, nasal polyps are defined as 

inflammatory lesions that project into the nasal airway and are typically bilateral [1]. This pathology is considered chronic and 

slow growing in nature. It considerably hinders nasal breathing and may bring about various complications [4]. A diagnosis 

can be made by the presence of both subjective and objective evidence of chronic sinonasal inflammation, and itôs worth 

mentioning that asthma is frequently associated and can be seen in conjunction with this clinical entity [6]. This element of 

allergic rhinitis with nasal polyps is one of the reasons this disease is on the rise in all parts of the world. 

Allergic rhinitis with nasal polyps has a 1-5% prevalence in the world population, comprising 5-20% of all ENT diseases. 

It is more common in males than females with a mean age of 42 [2]. According to statistics from the year 2012, there were 

1.400 000 million people suffering from allergic rhinitis with nasal polyps in the Russian federation, meanwhile 2- 4.3% of the 

population in the EU had the disease. The disease manifests in different symptoms including anterior or posterior rhinorrhea, 

nasal congestion and hyposmia. [3] 

Taking into consideration the number of worldwide cases and the high recurrence rates, allergic rhinitis with nasal polyps 

remains under the spotlight to be further explored by medical researchers. 

Despite the fact that in the last 20-30 years this disease has been thoroughly investigated by many with abundant literature 

readily available, nonetheless, the exact mechanism of pathogenesis is still unclear. Numerous conservative and surgical 

treatment methods exist, but they are still not as efficient as desirable. 
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According to the most recent pathogenic mechanisms, we classify 3 different types [8]: 

1. 1.Infectious-Allergic 

2. 2.Autoimmune 

3. 3.Neurovascular 

Viral infections can also play a role, alongside genetic predisposition, mechanical and constitutional factors [5]. 

Allergic Rhinitis with Nasal polyps arising from Infectious-Allergic factors is explained using the direct relationship an infection 

has with the secretory mucosa of the nose and paranasal sinuses, and its predisposition to polyp formation. The role microorganisms 

and allergens play is equally important, as the allergic process that lasts for a prolonged period of time brings about the delayed type 

hypersensitivity and creates favorable conditions for chronic mucosal inflammation and future polyp formation. 

Certain investigators consider the infectious-allergic mechanism of the disease pathogenesis not sufficiently proven, since 

the morphological picture of the nasal mucosa in allergic rhinitis with nasal polyps and the diseaseôs clinical manifestations do 

not correspond to the delayed type hypersensitivity reactions [7]: 

Another group of investigators attribute allergic rhinitis with nasal polyps to pseudoallergic reactions, in the absence of the 

immunoactive stage, and signify the role of chronic inflammatory foci, presence of mechanical factors and vasomotor 

hyperreactivity in the pathogenensis of the disease entity [10]. 

A recent theory suggests that the main reason of mucosal immune inflammation is lymphocyte sensitization, that leads to 

cytotoxic and cytolytic effects on mucosal cells. The discovery of organ specific antigen, and the high quantity of which in 

tissues, speaks about the autoimmune basis of the disease. 

While investigating the pathogenesis of recurrent ethmoiditis with polyps, it was revealed that the main mechanism bringing 

about this condition was an immunopathologic one, more specifically, injury to the immune complex. The alterations in cellular and 

humoral immune indices in conjunction with the changes in mucosal microcirculation stand in favor of this discovery [11]. 

The other equally important pathogenetic mechanism that plays a major role in the development of allergic rhinitis with 

nasal polyps is change in the neurohormonal system. This was demonstrated during investigations, where attention was given 

to the notable upsurge of adrenal mineralocorticoid function and the drop in androgen activity [12]. 

The formation of polyps in the nose and paranasal sinuses is majorly influenced by numerous variations of intranasal 

architectonics, which bring about obstruction to the osteomeatal complex. These variations include acute and chronic rhinitis, 

deviated nasal septum, as well as various degrees of mucociliary system dysfunction [9]. 

 The aim of this study is to collect data and present a comparative analysis on conservative treatment methods of allergic 

rhinitis with nasal polyps at the post-operative period based on the above mentioned etiopathogenetic factors. 

The investigation took place at ñErebouniò medical center, Otorhinolaryngology department - Chair of ENT diseases at 

Yerevan State Medical University (YSMU). 

The study included 45 patients and proceeded on the 30
th
 post-operative day for each participant. The patients were chosen 

based on the following criteria: 

1. Established diagnosis of allergic rhinosinusitis with eosinophilic origin, confirmed by cytological examinations. 

2. Simultaneous elevations of the following allergic markers (total IgE, Tryptase, Eosinophil Cationic Protein (ECP)) in all 

the patients. 

3. Absence of pathogenic microflora based on microbiological tests from the nasal cavity. 

4. Similar Clinical course from moment of diagnosis till 30
th
 post-operative day. 

5. Identical surgical method (FESS). 

6. 18 years of age and older. 

7. Absence of other somatic diseases. 

Participants were divided into 2 groups randomly, based on the fact that all participants did not have any kind of 

contraindication towards all forms of steroid therapy. The first group contained 22 participants who underwent intranasal 

steroid therapy (mometasone furoate 400mg/day for 3 months). The second group contained 23 participants who underwent 

systemic steroid therapy (triamcinolone acetonide 40mg IM once). Optimally, the study would have been carried out 

comparing the same medication with different administration routes, but since in practice, the abovementioned 2 medications 

are the treatments of choice in our country for allergic rhinitis with nasal polyps, we were inclined to carry out the study using 

such treatment modalities. 

The study carried on for 3 months during which the patients were kept under ambulatory observation. For the purpose of 

comparative analysis of both methods, the following objective and subjective criteria were selected. 

Objective criteria: 

1. Changes in allergic markers. 

2. Changes in nasal breathing (based on active anterior rhinomanometry). 

3. Evident changes on rhinoscopy. 

Subjective criteria: 

1. Changes in nasal breathing (based on the patients complains). 

2. Changes in olfaction. 

3. Changes in the amount of nasal mucosal secretion. 

After three months, all participants were evaluated and as a result, with the first group who were administered intranasal 

steroid therapy, there was a total decline in IgE values in 5 patients (22.7%, P<0.01), Tryptase in 8 patients (36.3%, P<0.01) 

and Eosinophil Cationic Protein (ECP) in 3 patients (13.6%, P<0.01), whereas with the second group who were administered 

systemic steroid therapy, there was a total decline in IgE values in 16 patients (69.5%, P<0.01), Tryptase in 12 patients (52.1%, 

P<0.01), and Eosinophil Cationic Protein (ECP) in 17 patients (73.9%, P<0.05). 

Post-treatment active anterior rhinomanometry results showed that in the first group, there was improvement in nasal 

breathing in 9 participants (40.9%, P<0.01), while in the second group, the improvement was evident in 18 participants 

(78.2%, P<0.01). Changes in the mucosal status during post-treatment rhinoscopy were unnoticed in both groups of patients.  
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As for the subjective criteria, the following changes were recorded: 

Improvement in nasal breathing was stated by 6 participants in the first group (27.2%, P<0.01), improvement in olfaction was 

stated by 2 participants (9.1%, P<0.01), and decline in the amount of nasal mucosal secretion was stated by 15 participants (68.1%, 

P<0.01). As for the second group, improvement in nasal breathing was stated by 14 participants (60.8%, P<0.01), improvement in 

olfaction was stated by 19 participants (82.6%, P<0.05), while decline in the amount of nasal mucosal secretion was stated by 17 

participants (73.9%, P<0.01). It is worth noting that during treatment, no side-effects were recorded in both groups. 

This study gave us sufficient data to conclude that participants in the second group who were administered systemic 

steroid therapy, showed a significantly greater decrease in allergic markers, objective improvement in nasal breathing and 

olfactory restoration, in comparison with the first group who were administered intranasal steroid therapy. The 

abovementioned allows us to assume that systemic steroid therapy is a more efficient mode of treatment for allergic rhinitis 

with nasal polyps than the intranasal route. 
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ʧʨʝʦʙʣʘʜʘʥʠʝ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʣʠʮ ʙʳʣʦ ʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳʤ ʧʦʨʘʞʝʥʠʝ ʩʦʩʫʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʜʢʦʣʝʥʥʦ-ʙʝʨʮʦʚʦʤ ʩʝʛʤʝʥʪʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ çʯʠʩʪʦʡè ʟʦʥʝ, ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʯʘʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ï

ʙʝʜʨʝʥʥʦ-ʧʦʜʢʦʣʝʥʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʜʠʩʪʘʣʴʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʪʝʭʥʦʛʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ. 
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Abstract 

The main features of clinical course of peripheral atherosclerosis in males who permanently live in the mountains near 

uranium tailings were studied. It is established that these patients fall ill earlier in comparison with the control group, which 

indirectly indicates the dominating impact of environmental factors on the pathological process. The vascular lesion located in 

the popliteal pedidial segment was more characteristic for this category of people. In comparison with the control group living 

in an ecologically ñcleanò zone, patients of the main group had the femoropopliteal shunt procedures more often which 

indirectly indicates the involvement of the distal vascular bed into the pathological process. 
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ɿʘʛʨʷʟʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʂʳʨʛʳʟʩʪʘʥʘ ʜʦʣʛʦʞʠʚʫʱʠʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʠ ʜʣʠʪʝʣʴʥʦʝ, ʭʨʦʥʠʯʝʩʢʦʝ ʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʫʯʝʥʳʭ ʠ ʩʪʘʚʷʪ ʧʝʨʝʜ ʥʠʤʠ ʨʷʜ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ [1, ʉ. 3, 4, 105], [2, ʉ. 381], [3, ʉ. 59]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʢʦʧʣʝʥʠʝ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʫʨʘʥʘ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʦʙʦʩʥʦʚʘʥʦ ʝʛʦ ʤʠʛʨʘʮʠʷ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʮʝʧʦʯʢʘʤ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʧʠʱʝʡ [4, C. 

148], [5, C. 127]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʝʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʝʨʩʦʥʘʣ ʧʨʝʜʧʨʠʷʪʠʡ 

ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʢʠ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʙʠʦʣʦʛʠʠ ʩʯʠʪʘʶʪ ʠʟʫʯʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʤʘʣʳʭ 

ʜʦʟ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʥʝ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ (ʣʫʯʝʚʘʷ ʙʦʣʝʟʥʴ), ʘ ʥʘ ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʜʥʦ 

ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʠʥʘʜʣʝʞʠʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ [6, C. 27]. 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ ʘʪʝʨʦʩʢʣʝʨʦʟ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʦʙʱʝʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʫʛʨʦʞʘʶʱʠʤ ʞʠʟʥʠ 

ʩʦʩʪʦʷʥʠʝʤ, ʢʘʢ ʠ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ ʠʣʠ ʤʦʟʛʦʚʦʡ ʠʥʩʫʣʴʪ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʦʪ ʞʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ ʩʤʝʨʪʠ ʦʪ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʭ ʧʨʠʯʠʥ [7] [8, C. 2391] [9, C. 103]. ʉʪʦʠʪʴ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʙʦʣʴʶ ʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ, ʢʘʢ ʠ ʘʥʛʠʥʦʟʥʘʷ ʙʦʣʴ. ʅʠʟʢʦʝ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʫ ʙʦʣʴʥʳʭ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʤʦʞʥʦ ʧʨʠʨʦʚʥʷʪʴ ʢ ʪʘʢʦʚʳʤ, ʥʘʙʣʶʜʘʝʤʳʤ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ [10, C. 137]. 

ʋʩʪʦʷʚʰʝʛʦʩʷ ʤʥʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʞʠʚʘʥʠʷ ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ. ʆʜʥʘʢʦ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ 

ʜʝʩʷʪʠʣʝʪʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʨʘʜʠʘʮʠʠ ʠ ʨʠʩʢ ʮʠʨʢʫʣʷʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʜʠʩʬʫʥʢʮʠʝʡ ʵʥʜʦʪʝʣʠʷ [11], [12]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ, ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʙʣʠʟʠ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ.  
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ 640 ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ, ʥʘʭʦʜʠʚʰʠʤʠʩʷ ʥʘ 

ʣʝʯʝʥʠʠ ʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚ ʦʪʜʝʣʝʥʠʠ ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ɻʦʩʧʠʪʘʣʷ ʄɿ ʂʈ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʞʠʚʘʥʠʷ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ.  

ʆʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 98 ʧʘʮʠʝʥʪʘ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʭʥʦʛʝʥʥʳʤʠ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʦʩʝʣʢʘʭ ʄʘʡʣʫʫ-ʉʫʫ, ʄʠʥ-ʂʫʰ ʠ ʂʘʜʞʠ-ʉʘʡ, ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦʨʴʷ (1300-2260 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ). ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʷʚʣʷʣʦʩʴ ʜʣʠʪʝʣʴʥʦʝ ʠ ʧʦʩʪʦʷʥʥʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʫʨʘʥʘ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ. 

ʇʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʦʪʭʦʜʦʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʨʘʩʧʦʣʦʞʝʥʦ 92 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠ ʛʦʨʥʳʭ ʦʪʚʘʣʦʚ, ʛʜʝ ʥʘʢʦʧʣʝʥʦ ʩʚʳʰʝ 132 ʤʣʥ ʤ
3
 ʦʪʭʦʜʦʚ, ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʣʝʢʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʦʩʝʣʢʘʭ ʄʘʡʣʫʫ-ʉʫʫ, ʄʠʥ-ʂʫʰ, ʂʘʜʞʠ-ʉʘʡ, ʚ ʩʦʩʪʘʚʝ ʦʪʭʦʜʦʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʫʨʘʥʘ [1, C. 5, 6].  

ʋʨʘʥʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʄʘʡʣʫʫ-ʉʫʫ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʦʩʴ ʩ 1946 ʧʦ 1967 ʛʛ., ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʦʢʦʣʦ 10000 ʪ U3O8. ʅʝʢʦʪʦʨʳʝ ʦʪʭʦʜʳ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜ, ʩʢʣʘʜʠʨʦʚʘʥʥʳʝ ʚ 23-ʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʠ 13 

ʦʪʚʘʣʘʭ ʦʙʝʜʥʝʥʥʳʭ ʨʫʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʙ̡ʝʤ ʦʪʭʦʜʦʚ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʄʘʡʣʫʫ-ʉʫʫ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʦʪʚʘʣʦʚ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʫʨʘʥʦʚʦʡ ʨʫʜʳ, ʧʝʨʝʨʘʙʘʪʳʚʘʚʰʝʡʩʷ ʥʘ ʜʚʫʭ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘʚʦʜʘʭ, ʟʘʚʦʟʠʣʘʩʴ ʠʟ ʜʨʫʛʠʭ 

ʨʫʜʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ɺʦʩʪʦʯʥʦʡ ɻʝʨʤʘʥʠʠ, ʏʝʭʦʩʣʦʚʘʢʠʠ, ɹʦʣʛʘʨʠʠ. ʆʪʚʘʣʳ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʢʣʦʥʘʭ ʜʦʣʠʥʳ ʨʝʢʠ ʄʘʡʣʫʫ-ʉʫʫ, ʥʝʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʳ ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚʜʦʣʴ ʨʝʢʠ ʄʘʡʣʫʫ-ʉʫʫ ʠ ʝʝ ʧʨʠʪʦʢʘ ɸʡʣʷʤʧʘ-ʉʘʡ. ʄʦʱʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ (ʄʕɼ) 

ʚʙʣʠʟʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,20 - 7,3 ʤʢɿʚ/ʯ [1, C. 110].  

ʋʨʘʥʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʄʠʥ-ʂʫʰ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʩ 1955 ʧʦ 1960 ʛʛ., ʚ ʠʪʦʛʝ ʧʨʦʠʟʚʝʜʝʥʦ ʧʨʠʤʝʨʥʦ 1,9 ʤʣʥ ʤ
3
 

ʭʚʦʩʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʛʦʨʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʧ. ʄʠʥ-ʂʫʰ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʨʫʜʥʳʭ 

ʩʢʣʘʜʦʚ ʠ ʛʦʨʥʳʭ ʦʪʚʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 61 ʪʳʩ. ʤ
2
. ʄʦʱʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,3 ï 1,0 ʤʢɿʚ/ʯ., ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ï ʦʪ 0,3 ʜʦ 1,0 ʤʢɿʚ/ʯ. [1, C. 125]. 

ʋʨʘʥʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʂʘʜʞʠ-ʉʘʡ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩ 1952 ʧʦ 1966 ʛʛ. ʋʨʘʥ ʠʟʚʣʝʢʘʣʩʷ ʤʝʪʦʜʦʤ ʢʠʩʣʦʪʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠʟ ʟʦʣʳ ʙʫʨʳʭ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʫʛʣʝʡ, ʢʦʪʦʨʳʝ ʜʦʙʳʚʘʣʠʩʴ ʚ ʦʢʨʝʩʪʥʦʩʪʠ. ʋʛʦʣʴ ʩʞʠʛʘʣʩʷ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʦʣʫ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ. ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʠ ʛʦʨʥʳʝ ʦʪʚʘʣʳ ʩʢʣʘʜʠʨʦʚʘʣʠʩʴ ʦʢʦʣʦ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʛʦʨʥʳʭ ʪʝʨʨʘʩʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 3 ʢʤ ʚʦʩʪʦʯʥʝʝ ʧ. ʂʘʜʞʠ-ʉʘʡ 

ʊʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ʀcʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʤʝʨʥʦ ʚ 2,5 ʢʤ ʦʪ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ ʀʩʩʳʢ-ʂʫʣʴ, ʚ ʥʝ ʦʩʥʦʚʥʦʡ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʝ, ʦʜʥʘʢʦ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʤʦʞʝʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʫʨʦʨʪʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʙʲʝʤ ʥʘʢʦʧʣʝʥʥʳʭ ʭʚʦʩʪʦʚ ʫʨʘʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 150 ʪʳʩ. ʤ
3
 ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʧʨʠʤʝʨʥʦ ʚ 1,1 ʛʘ. ʇʦ ʜʘʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʪʘʤʠ ʄɸɻɸʊʕ, 

ʤʦʱʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,20 ʠ 0,40 ʤʢɿʚ/ʯ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʩ ʧʦʢʨʳʪʠʝʤ. 

ʆʜʥʘʢʦ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʧʦʢʨʳʪʠʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʤʦʱʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʰʝ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 6,0ï15,0 ʤʢɿʚ/ʯ. ɺʳʩʦʢʠʝ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʧʦʢʨʳʪʠʝ ʙʳʣʦ 

ʧʝʨʝʤʝʱʝʥʦ ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʦʣʦʤʘ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ [1, C. 128-130]. 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 542 ʧʘʮʠʝʥʪʦʤ ʩ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ, 

ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʠʤ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʷ ʚ ʛ. ɹʠʰʢʝʢ, ʚ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè ʟʦʥʝ, ʚ ʦʪʩʫʪʩʪʚʠʠ ʫʨʘʥʦʚʦʛʦ 

ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʝ ʂʠʨʛʠʟʠʠ, ʚ ʏʫʡʩʢʦʡ ʜʦʣʠʥʝ, ʫ ʧʨʝʜʛʦʨʠʡ ʊʷʥʴ-ʐʘʥ,̫ ʥʘ 

ʚʳʩʦʪʝ 760 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʯʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʙʦʣʴʥʳʝ ʧʦʜʚʝʨʛʥʫʪʳ ʧʦʣʥʦʤʫ 

ʢʣʠʥʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ. ʂʣʠʥʠʯʝʩʢʠ ʦʮʝʥʠʚʘʣʠ ʙʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳ ʜʠʬʬʝʨʝʥʮʠʨʫʷ ʭʘʨʘʢʪʝʨ ʠ ʣʦʢʘʣʠʟʘʮʠʶ 

ʙʦʣʠ, ʯʫʚʩʪʚʦ ʟʷʙʢʦʩʪʠ, ʮʚʝʪ, ʵʣʘʩʪʠʯʥʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʥʘʣʠʯʠʝ ʪʨʦʬʠʯʝʩʢʠʭ ʷʟʚ ʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ. 

ʆʧʨʝʜʝʣʷʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʫʣʴʩʘʮʠʠ ʥʘ ʘʨʪʝʨʠʷʭ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʜʝʬʠʮʠʪʘ 

ʧʫʣʴʩʘ. ʋʪʦʯʥʷʣʠʩʴ ʩʨʦʢʠ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʪʝʤʧ ʠʭ ʨʘʟʚʠʪʠʷ, 

ʣʦʢʘʣʠʟʘʮʠʶ ʧʦʨʘʞʝʥʠʷ ʘʨʪʝʨʠʡ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʪʷʞʝʩʪʴ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʇʦʢʨʦʚʩʢʦʛʦ-

ʌʦʥʪʝʡʥʘ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʠ ʚ ʘʥʘʤʥʝʟʝ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ ʩʦʩʫʜʳ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. 

ʅʘʨʷʜʫ ʩ ʚʳʷʩʥʝʥʠʝʤ ʞʘʣʦʙ ʠ ʘʥʘʤʥʝʟʘ ʞʠʟʥʠ ʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ, ʠʟʫʯʘʣʘʩʴ ʤʝʜʠʮʠʥʩʢʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ, ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʦʩʥʦʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ.  

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʥʫʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ SPSS 16 

ʠ Microsoft Excel. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʛʨʫʧʧ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʨʠʟʥʘʢʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ (p), ʨʘʟʣʠʯʠʷ ʛʨʫʧʧ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ p < 0,05.  

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘʜʣʝʞʘʱʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ (Good 

Clinical Practice) ʠ ʧʨʠʥʮʠʧʘʤʠ ʍʝʣʴʩʠʥʩʢʦʡ ɼʝʢʣʘʨʘʮʠʠ ɺʩʝʤʠʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ. ʇʨʦʪʦʢʦʣ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʦʜʦʙʨʝʥ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ 

ʤʝʜʠʮʠʥʘè ʄɿ ʂʈ (ʟʘʢʣʶʯʝʥʠʝ ˉ 7 ʦʪ 16 ʥʦʷʙʨʷ 2017 ʛʦʜʘ). ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʧʦʜʧʠʩʳʚʘʣʠ ʜʦʙʨʦʚʦʣʴʥʦʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʩʨʝʜʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 1. ɻʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʆɻ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʂɻ ʷʚʠʣʦʩʴ ʙʦʣʝʝ ʨʘʥʥʷʷ ʤʘʥʠʬʝʩʪʘʮʠʷ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢ, ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʥʘʯʘʣʦ ʙʦʣʝʟʥʠ ʧʨʠʭʦʜʠʣʘʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ï 53,8Ñ3,6 

ʣʝʪ, ʪʦʛʜʘ ʢʘʢ ʚ ʫʩʣʦʚʥʦ çʯʠʩʪʦʡè ʟʦʥʝ ʜʝʙʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʘʣʩʷ ʚ ʚʦʟʨʘʩʪʝ ï 62,5Ñ3,1 ʣʝʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʝʞʜʫ 

ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʧʨʦʷʚʣʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʦʜʥʘʢʦ 

ʩʪʦʠʪʴ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʦʙʨʘʱʘʣʠʩʴ ʟʘ ʧʦʤʦʱʴʶ ʢ ʘʥʛʠʦʭʠʨʫʨʛʘʤ ʠ ʧʦʣʫʯʘʣʠ ʧʣʘʥʦʚʦʝ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʝ 

ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ ʯʘʱʝ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ çʧʝʨʝʤʝʞʘʶʱʝʡ ʭʨʦʤʦʪʳè ʜʦ ʧʦʷʚʣʝʥʠʷ ʙʦʣʝʚʳʭ ʩʠʤʧʪʦʤʦʚ.  

https://ru.wikipedia.org/wiki/%D0%A7%D1%83%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BB%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D0%BD%D1%8C-%D0%A8%D0%B0%D0%BD%D1%8C
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʈÑm 

ɾʘʣʦʙʳ ʉʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʈ 

ʆɻ (n=98) ʂɻ (n=542) 

ɺʦʟʨʘʩʪ, ʛʦʜʘ 53,8Ñ1,2* 62,5Ñ1,8 <0,001 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʟʥʠ, ʛʦʜʘ 6,2Ñ0,09* 5,3Ñ0,1 <0,001 

ɹʦʣʴ ʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ 63,2Ñ4,9 54,8Ñ2,1 >0,05 

ʇʝʨʝʤʝʞʘʶʱʘʷ ʭʨʦʤʦʪʘ 83,67Ñ3,7 80,4Ñ1,7 >0,05 

ʏʫʚʩʪʚʦ ʦʥʝʤʝʥʠʷ, ʟʷʙʢʦʩʪʠ ʠ ʧʦʭʦʣʦʜʘʥʠʝ ʚ ʥʦʛʘʭ 94,8Ñ2,2 90,3Ñ1,3 >0,05 

ʅʘʨʫʰʝʥʠʝ ʩʥʘ ʠʟ-ʟʘ ʙʦʣʝʡ 48,02Ñ5,0 35,2Ñ2,1 >0,05 

ʅʘʣʠʯʠʝ ʨʘʥʳ ʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ 62,2Ñ4,9 68,3Ñ2,0 >0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʆɻ- ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ, ʂɻ-ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, *- ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩ ʂɻ, 

ʟʜʝʩʴ ʠ ʚ ʪʘʙʣ. 2-4.  

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʨʘʞʝʥʠʷ ʘʨʪʝʨʠʡ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʨʫʧʧ ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʣʦʢʘʣʠʟʘʮʠʠ ʦʢʢʣʶʟʠʦʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʩʦʩʫʜʦʚ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʙʦʣʴʥʳʭ ʆɻ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʂɻ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚ 

ʧʦʜʢʦʣʝʥʥʦ-ʙʝʨʮʦʚʦʤ ʩʝʛʤʝʥʪʝ (62,8Ñ4,9 % ʧʨʦʪʠʚ 36,5Ñ2,1 %, ʨ<0,001).  

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʨʘʞʝʥʠʷ ʘʨʪʝʨʠʡ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, PÑm 

ʋʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʉʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʨ 

ʆɻ (n=98) ʂɻ (n=542) 

ɸʦʨʪʦ-ʧʦʜʚʟʜʦʰʥʳʡ ʩʝʛʤʝʥʪ 6,5Ñ2,5 8,7Ñ1,2 >0,05 

ɸʦʨʪʦ-ʧʦʜʚʟʜʦʰʥʦ- ʙʝʜʨʝʥʥʳʡ ʩʝʛʤʝʥʪ 12,9Ñ2,8 18,4Ñ1,7 >0,05 

ɹʝʜʨʝʥʥʦ-ʧʦʜʢʦʣʝʥʥʳʡ ʩʝʛʤʝʥʪ 25,8Ñ4,4 36,4Ñ2,1 >0,05 

ʇʦʜʢʦʣʝʥʥʦ-ʙʝʨʮʦʚʳʡ ʩʝʛʤʝʥʪ 62,8Ñ4,9* 36,5Ñ2,1 <0,001 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ.ɺ. ʇʦʢʨʦʚʩʢʦʛʦ ïʌʦʥʪʝʡʥʘ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʣʠʰʴ ʚ ʦʪʥʦʰʝʥʠʠ III  ʩʪʘʜʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʥʳʝ ʆɻ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʧʘʮʠʝʥʪʘʤʠ ʂɻ ʯʘʱʝ ʚ 1,7 ʨʘʟ ʩʪʨʘʜʘʣʠ ʩʪʦʡʢʠʤ ʧʦʨʘʞʝʥʠʝʤ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʨʫʩʣʘ ʪʘʢʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʫʛʥʝʪʝʥʠʝ ʧʝʨʬʫʟʠʠ ʠ ʮʠʨʢʫʣʷʪʦʨʥʫʶ ʛʠʧʦʢʩʠʶ ʪʢʘʥʝʡ.  

 

ʊʘʙʣʠʮʘ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʷʞʝʩʪʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɸ.ɺ. ʇʦʢʨʦʚʩʢʦʛʦ ï ʌʦʥʪʝʡʥʘ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, PÑm 

ʉʪʘʜʠʠ ʉʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ, % ʈ 

ʆɻ (n=98) ʂɻ (n=542) 

IIʘ 7,2Ñ2,6 11,6Ñ1,4 >0,05 

IIʙ 17,3Ñ3,8 28,9Ñ1,9 >0,05 

III  52,0Ñ5,0* 30,5Ñ2,0 <0,001 

IV 23,5Ñ4,3 29,0Ñ1,9 >0,05 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʥʘʣʠʯʠʷ ʚ ʘʥʘʤʥʝʟʝ ʩʦʩʫʜʠʩʪʳʭ ʦʧʝʨʘʮʠʡ (ʪʘʙʣ.4) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ (ʨ<0,05), ʯʪʦ ʦʧʝʨʘʪʠʚʥʳʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʫ ʙʦʣʴʥʳʭ ʆɻ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ 60,9 % ʩʣʫʯʘʝʚ, ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ï 64,17 %. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦ 

ʯʘʩʪʦʪʝ ʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʯʘʩʪʦʤʫ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ, ʚ ʚʠʜʝ ʙʝʜʨʝʥʥʦ-ʧʦʜʢʦʣʝʥʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ, ʫ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʪʝʭʥʦʛʝʥʥʦ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʨʘʞʝʥʠʷ ʜʠʩʪʘʣʴʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʢʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ, ʚ ʚʠʜʝ ʘʤʧʫʪʘʮʠʠ ʢʦʥʝʯʥʦʩʪʠ (ʙʝʜʨʘ, ʛʦʣʝʥʠ ʠ ʩʪʦʧʳ), ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʨʘʞʝʥʥʳʤ, ʥʦ ʙʝʟ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʫ ʙʦʣʴʥʳʭ ʆɻ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ ʂɻ (35,7Ñ4,8 ʠ 

23,9Ñ1,8 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʚʠʜʠʤʦ ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʥʘʙʣʶʜʝʥʠʷ, ʪ.ʝ ʤʘʣʦʡ ʚʳʙʦʨʢʦʡ.  

 

ʊʘʙʣʠʮʘ 4 ï ʉʨʘʚʥʝʥʠʝ ʚʠʜʦʚ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʫ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ, PÑm 

ɺʠʜ ʦʧʝʨʘʮʠʠ ʉʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʈ 

ʆɻ (n=98) ʂɻ (n=542) 

ʇʉʕʩʂ 22,4Ñ4,2 30,5Ñ2,0 >0,05 

ɸɹʇ 5,1Ñ2,2 9,77Ñ1,3 >0,05 

ɸɹʐ 7,14Ñ2,6 7,7Ñ1,1 >0,05 

ɹʇʐ 13,2Ñ3,4 8,3Ñ1,2 >0,05 

ʇʨʦʬʫʥʜʦʧʣʘʩʪʠʢʘ 9,1Ñ2,9 8,4Ñ1,2 >0,05 

ʊʨʦʤʙʵʢʪʦʤʠʷ 4,0Ñ2,0 4,2Ñ0,9 >0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʇʉʕʩʂ - ʧʦʷʩʥʠʯʥʘʷ ʩʠʤʧʘʪʵʢʪʦʤʠʷ ʩ ʢʘʪʝʪʝʨʠʟʘʮʠʝʡ, ɸɹʇ-ʘʦʨʪʦ-ʙʝʜʨʝʥʥʦʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ, ɸɹʐ-

ʘʦʨʪʦ-ʙʝʜʨʝʥʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ, ɹʇʐ-ʙʝʜʨʝʥʥʦʝ ʧʦʜʢʦʣʝʥʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʘʪʝʨʦʩʢʣʝʨʦʟ ʫ ʞʠʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʛʝʥʥʳʤʠ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 
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ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʦʟʥʠʢʘʝʪ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʨʘʥʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʢʦʩʚʝʥʥʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʞʠʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʠ ʩʪʨʘʜʘʶʱʠʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ 

ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʨʘʞʝʥʠʷ ʚ ʧʦʜʢʦʣʝʥʥʦ-ʙʝʨʮʦʚʦʤ ʩʝʛʤʝʥʪʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, 

ʧʨʦʞʠʚʘʶʱʠʤʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ çʯʠʩʪʦʤè ʨʝʛʠʦʥʝ. ʉʫʱʝʩʪʚʝʥʥʦ ʯʘʩʪʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʠ - ʙʝʜʨʝʥʥʦ-ʧʦʜʢʦʣʝʥʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʦ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʝ ʧʦʨʘʞʝʥʠʷ 

ʜʠʩʪʘʣʴʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ ʫ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ʪʝʭʥʦʛʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ.  
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ʮʠʪʦʢʠʥʦʚ. ɺʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ TNF-a, IL -1ɓ, IL-6, IL-10. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʉʇʌɸ ʥʘʙʣʶʜʘʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ TNF-a ʥʘ 50,4%, ʠʥʪʝʨʣʝʡʢʠʥʘ IL -1ɓ - ʥʘ 52,6%, 

ʠʥʪʝʨʣʝʡʢʠʥʘ IL-6 ï ʥʘ 37,4% ʠ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ IL-10 -  ʥʘ 43,9%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʦʝ ʧʦʯʝʯʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʩʠʥʜʨʦʤ ʧʦʟʠʮʠʦʥʥʦʛʦ ʩʜʘʚʣʝʥʠʷ, ʮʠʪʦʢʠʥʳ, ʩʦʯʝʪʘʥʥʘʷ 

ʧʣʘʟʤʦʬʠʣʴʪʨʘʮʠʷ ʠ ʘʜʩʦʨʙʮʠʷ. 
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Abstract 

The results of the treatment of 11 patients with acute renal damage with positional compression syndrome are presented in 

the paper. Combined plasma filtration and adsorption (SPFA) was used in complex therapy. The analysis of the effectiveness 

of the SPFA was also carried out. The dynamics of proinflammatory and anti-inflammatory cytokines was studied. A 

significant decrease in the level of TNF-a, IL-1ɓ, IL-6, IL-10 was revealed. After SPFA, there is a significant decrease in 

proinflammatory cytokines of TNF-a by 50.4%, interleukin IL-1ɓ by 52.6%, IL-6 by 37.4%, and a decrease in the level of anti-

inflammatory cytokine IL-10 by 43, 9%. 
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ʉʠʥʜʨʦʤ ʧʦʟʠʮʠʦʥʥʦʛʦ ʩʜʘʚʣʝʥʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʜʘʚʣʝʥʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠʣʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʳʥʫʞʜʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʥʝʯʥʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʩʪʥʳʤʠ ʠ ʦʙʱʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ [4], [10]. ɺ ʙʳʪʫ ʧʦʜʦʙʥʳʝ ʩʦʩʪʦʷʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʜʦʟʠʨʦʚʢʠ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʠʣʠ ʪʷʞʝʣʦʡ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. ɺ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʨʝʚʘʣʠʨʫʶʪ ʤʝʩʪʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʚʠʜʝ ʫʚʝʣʠʯʝʥʠʷ ʚ 

ʦʙʲʝʤʝ, ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʦʪʝʢʘ, ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʤʝʩʪʘ ʧʦʨʘʞʝʥʠʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪʩʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʧʘʨʝʟʳ. 

ʄʝʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʶʪ ʠ ʧʦʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʢʦʪʦʨʘʷ ʯʘʱʝ ʚʩʝʛʦ ʚʳʨʘʞʘʝʪʩʷ 

ʧʦʨʘʞʝʥʠʝʤ ʧʦʯʝʢ, ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʷ ʜʠʫʨʝʟʘ ʠ ʥʘʨʘʩʪʘʥʠʷ ʘʟʦʪʝʤʠʠ [7]. ʆʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 
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ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚʳʩʪʫʧʘʝʪ ʵʥʜʦʛʝʥʥʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʧʨʦʜʫʢʪʘʤʠ ʠʰʝʤʠʠ, ʨʘʙʜʦʤʠʦʣʠʟʘ ʠ ʨʝʧʝʨʬʫʟʠʠ 

ʪʢʘʥʝʡ [9]. ɺ ʩʜʘʚʣʝʥʥʳʭ ʪʢʘʥʷʭ ʚʤʝʩʪʝ ʩ ʫʯʘʩʪʢʘʤʠ ʧʨʷʤʦʛʦ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʨʦʟʘ ʦʙʨʘʟʫʶʪʩʷ ʟʦʥʳ ʠʰʝʤʠʠ, ʛʜʝ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʢʠʩʣʳʝ ʧʨʦʜʫʢʪʳ ʘʥʘʵʨʦʙʥʦʛʦ ʦʙʤʝʥʘ. ʇʨʠ ʵʪʦʤ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʤʠʦʛʣʦʙʠʥ, 

ʧʨʦʜʫʢʪʳ ʥʘʨʫʰʝʥʥʦʛʦ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʢʘʣʠʡ, ʬʦʩʬʦʨ, ʧʦʣʠʧʝʧʪʠʜʳ, ʪʢʘʥʝʚʳʝ ʬʝʨʤʝʥʪʳ - 

ʛʠʩʪʘʤʠʥ, ʙʨʘʜʠʢʠʥʠʥ ʠ ʜʨʫʛʠʝ, ʚʳʭʦʜʷʪ ʚ ʦʙʱʠʡ ʢʨʦʚʦʪʦʢ [4,10]. ʂʨʦʤʝ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʤʠʦʛʣʦʙʠʥʘ ʚ 

ʢʨʦʚʠ, ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʩʪʝʤʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ, ʢʦʪʦʨʘʷ ʙʝʟʫʩʣʦʚʥʦ ʦʢʘʟʳʚʘʝʪ ʧʦʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʵʢʩʢʨʝʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʧʦʯʝʢ [11]. ɽʩʣʠ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʣʝʯʝʥʠʷ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʘ ʠʥʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ, ʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʫʩʧʝʭ ʣʝʯʝʥʠʷ ʩʚʷʟʘʥ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ   ʤʝʪʦʜʦʚ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʛʝʤʦʢʦʨʨʝʢʮʠʠ [3]. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʩʚʷʱʝʥʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʧʨʠ ʨʘʙʜʦʤʠʦʣʠʟʝ ʚ ʦʪʥʦʰʝʥʠʠ ʫʜʘʣʝʥʠʷ 

ʤʠʦʛʣʦʙʠʥʘ, ʘ ʦʮʝʥʢʝ ʪʷʞʝʩʪʠ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʝʝ ʩʥʠʞʝʥʠʷ ʤʝʪʦʜʘʤʠ 

ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʛʝʤʦʢʦʨʨʝʢʮʠʠ ʧʦʩʚʷʱʝʥʳ ʝʜʠʥʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [3], [8]. ʄʳ ʦʮʝʥʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʩʦʯʝʪʘʥʥʦʡ ʧʣʘʟʤʦʬʠʣʴʪʨʘʮʠʠ ʠ ʘʜʩʦʨʙʮʠʠ ʧʨʠ ʨʘʙʜʦʤʠʦʣʠʟʝ (ʉʇʌɸ) -  Coupled Plasma Filtration 

Adsorption (CPFA) [1]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʉʇʌɸ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʤʝʜʠʘʪʦʨʦʚ ʧʨʠ ʩʝʧʩʠʩʝ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʩʦʯʝʪʘʥʥʦʡ ʧʣʘʟʤʦʬʠʣʴʪʨʘʮʠʠ ʠ ʘʜʩʦʨʙʮʠʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʥʦʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʧʨʠ ʩʠʥʜʨʦʤʝ ʧʦʟʠʮʠʦʥʥʦʛʦ ʩʜʘʚʣʝʥʠʷ, ʦʩʣʦʞʥʝʥʥʦʛʦ ʦʩʪʨʳʤ ʧʦʯʝʯʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʧʝʢʪʠʚʥʳʤ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʦʪʜʝʣʝʥʠʷ, 

ʧʨʦʰʝʜʰʠʤ ʵʢʩʧʝʨʪʠʟʫ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʵʪʠʢʝ ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ. ʉʇʌɸ ʧʨʦʚʝʜʝʥʘ ʫ 11 ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 33,2 Ñ 8,7 ʛʦʜʘ. ʉʠʥʜʨʦʤ ʧʦʟʠʮʠʦʥʥʦʛʦ ʩʜʘʚʣʝʥʠʷ ʫ ʯʝʪʳʨʝʭ ʧʘʮʠʝʥʪʦʚ 

ʨʘʟʚʠʣʩʷ ʚ ʩʚʷʟʠ ʩʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, ʫ ʰʝʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚ ʩʚʷʟʠ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʥʘʨʢʦʪʠʢʦʚ ʠ 

ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʘʣʢʦʛʦʣʷ ʠ ʥʘʨʢʦʪʠʢʦʚ. ʊʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʧʦ APACHE II  ʨʘʚʥʷʣʘʩʴ 

8,3 Ñ 2,1 ʙʘʣʣʘʤ ʠ ʧʦʣʠʦʨʛʘʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʧʦ SOFA ʩʦʩʪʘʚʠʣʘ 4,5 Ñ 1,13 ʙʘʣʣʦʚ. ʐʢʘʣʘ ʢʦʤʳ ɻʣʘʟʛʦ ʜʦʩʪʠʛʣʘ 10,0Ñ1,2 

ʙʘʣʣʘ. ɺ ʀɺʃ ʥʫʞʜʘʣʩʷ ʦʜʠʥ ʧʘʮʠʝʥʪ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪʦʢ. ɺʩʝ ʙʦʣʴʥʳʝ ʧʝʨʝʚʦʜʠʣʠʩʴ ʠʟ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʦʪʜʝʣʝʥʠʡ 

ʙʦʣʴʥʠʮ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʨʦʢ ʦʪ ʪʨʝʭ ʜʦ ʯʝʪʳʨʝʭ ʩʫʪʦʢ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʥʘʨʘʩʪʘʶʱʝʡ ʘʟʦʪʝʤʠʝʡ, 

ʩʥʠʞʝʥʠʝʤ ʜʠʫʨʝʟʘ ʠ ʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ. ʅʘ ʤʦʤʝʥʪ ʧʝʨʝʚʦʜʘ ʫʨʦʚʝʥʴ ʤʦʯʝʚʠʥʳ ʩʦʩʪʘʚʠʣ 34,6 

Ñ 5,3 ʤʤʦʣʴ/ʣ, ʫʨʦʚʝʥʴ ʢʨʝʘʪʠʥʠʥʘ 687,0 Ñ 55,1 ʤʢʤʦʣʴ/ʣ, ʜʠʫʨʝʟ 529,2 Ñ 138 ʤʣ/ʩʫʪʢʠ.  

 ʉʦʯʝʪʘʥʥʫʶ ʧʣʘʟʤʦʬʠʣʴʪʨʘʮʠʶ ʠ ʘʜʩʦʨʙʮʠʶ (ʉʇʌɸ) ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʧʧʘʨʘʪʝ çLYNDAè ʬʠʨʤʳ çBellcoè 

(ʀʪʘʣʠʷ).  ʀʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʘʧʧʘʨʘʪʘ çLYNDAè: ʢʨʦʚʦʧʨʦʚʦʜʷʱʠʝ ʤʘʛʠʩʪʨʘʣʠ, 

ʛʝʤʦʬʠʣʴʪʨ çHFT14è (ʤʝʤʙʨʘʥʘ ʠʟ ʧʦʣʠʬʝʥʠʣʝʥʘ) ʠ ʧʣʘʟʤʦʬʠʣʴʪʨ çMICROPLAS MPS 05è (ʧʣʦʱʘʜʴ 0,45 ʢʚ.ʤ., 

ʤʝʤʙʨʘʥʘ ʠʟ ʧʦʣʠʵʬʠʨʩʫʣʴʬʦʥʘ), ʘʜʩʦʨʙʠʨʫʶʱʠʡ ʬʠʣʴʪʨ çMediasorbè. ʌʠʣʴʪʨ çMediasorbè ʩʦʜʝʨʞʠʪ 

ʤʘʢʨʦʧʦʨʠʩʪʫʶ   ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʩʤʦʣʫ ʠʟ ʩʪʠʨʦʣ-ʜʠʚʠʥʠʣʙʝʥʟʦʣʘ ʚ ʚʠʜʝ ʙʝʣʳʭ ʤʠʢʨʦʩʬʝʨ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ çSorin 

Group, Italiaè. ʉʭʝʤʘ ʧʨʦʮʝʜʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1. 

 
ʈʠʩ. 1 ï ʉʭʝʤʘ ʧʨʦʮʝʜʫʨʳ ʉʇʌɸ 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʝ, ʢʨʦʚʴ ʦʪ ʧʘʮʠʝʥʪʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʢʘʧʠʣʣʷʨʥʳʡ ʧʣʘʟʤʦʬʠʣʴʪʨ. ʆʪʜʝʣʝʥʥʘʷ 

ʧʣʘʟʤʘ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʢʦʣʦʥʢʫ ʩ ʩʦʨʙʝʥʪʦʤ. ɼʘʣʝʝ ʧʣʘʟʤʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʳʡ ʢʦʥʪʫʨ ʠ 

ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʢʨʦʚʴʶ. ʅʘ ʢʦʣʦʥʢʝ ʩ ʩʦʨʙʝʥʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʣʝʢʪʠʚʥʘʷ ʩʦʨʙʮʠʷ ʮʠʪʦʢʠʥʦʚ ʠ ʤʠʦʛʣʦʙʠʥʘ. 

ʉʇʌɸ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʯʘʩʦʚ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʜʦʣʞʘʣʠ ʛʝʤʦʬʠʣʴʪʨʘʮʠʶ ʜʦ 14 ʯʘʩʦʚ. ʉʢʦʨʦʩʪʴ 

ʢʨʦʚʦʪʦʢʘ ʩʦʩʪʘʚʣʷʣʘ 150-250 ʤʣ/ʯʘʩ. ʉʢʦʨʦʩʪʴ ʧʣʘʟʤʦʬʠʣʴʪʨʘʮʠʠ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 25% ʦʪ ʩʢʦʨʦʩʪʠ 

ʢʨʦʚʦʪʦʢʘ. ʋʜʘʣʝʥʠʝ ʬʠʣʴʪʨʘʪʘ ʠ ʚʚʝʜʝʥʠʝ ʟʘʤʝʱʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʚʳʧʦʣʥʷʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 25 ʤʣ/ʢʛ ʚʝʩʘ ʚ ʯʘʩ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

41 

 

ʋʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʦʙʲʝʤʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʦʨʤʦʚʦʣʝʤʠʠ, ʠʩʭʦʜʷ ʠʟ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʟʘʤʝʱʘʶʱʠʝ ʨʘʩʪʚʦʨʳ çʇʨʠʟʤʘʩʦʣè, çɼʫʦʩʦʣè. ʇʨʦʮʝʜʫʨʳ ʚʳʧʦʣʥʷʣʠ ʝʞʝʜʥʝʚʥʦ, ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ ʪʨʝʭ ï ʯʝʪʳʨʝʭ ʩʫʪʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʩʦʩʫʜʠʩʪʦʛʦ ʜʦʩʪʫʧʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʫʭʧʨʦʩʚʝʪʥʳʡ ʜʠʘʣʠʟʥʳʡ ʢʘʪʝʪʝʨ 

ʜʠʘʤʝʪʨʦʤ ʯʝʪʳʨʝ ʤʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʚʝʥʫ (ʷʨʝʤʥʫʶ, ʙʝʜʨʝʥʥʫʶ ʚʝʥʫ). ʇʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ 

ʧʘʮʠʝʥʪʘ ʙʦʣʶʩʥʦ ʚʚʦʜʠʣʩʷ ʥʝʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʛʝʧʘʨʠʥ ʠʟ ʨʘʩʯʝʪʘ 100-150 ɽʜ/ʢʛ ʚʝʩʘ ʧʘʮʠʝʥʪʘ, ʜʘʣʝʝ ʨʘʩʪʚʦʨ 

ʛʝʧʘʨʠʥʘ ʚʚʦʜʠʣʩʷ ʧʦʩʪʦʷʥʥʦ 5-10 ɽʜ/ʢʛ ʚʝʩʘ ʧʘʮʠʝʥʪʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʨʝʤʝʥʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ 

ʥʘ ʫʨʦʚʥʝ 150-200 ʩʝʢʫʥʜ.  

ʆʮʝʥʢʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʢʠ ʚʳʧʦʣʥʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʐʘʧʠʨʦ-ʋʠʣʢʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʉʇʌɸ ʧʘʨʥʳʡ t ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʚ ʧʨʦʛʨʘʤʤʝ SPSS.  ɿʥʘʯʝʥʠʷ p ʤʝʥʝʝ 0,05 

ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɹʦʣʴʥʳʝ ʧʝʨʝʚʦʜʠʣʠʩʴ ʠʟ ʙʦʣʴʥʠʮ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʝʘʥʠʤʘʮʠʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʚ ʪʷʞʝʣʦʤ 

ʩʦʩʪʦʷʥʠʠ ʩ ʦʩʪʨʳʤ ʧʦʯʝʯʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʧʦ ADQI workgroup [2] ʩ ʨʝʟʢʦ ʩʥʠʞʝʥʥʳʤ 

ʜʠʫʨʝʟʦʤ, ʧʦʚʳʰʝʥʥʳʤʠ ʫʨʦʚʥʷʤʠ ʢʨʝʘʪʠʥʠʥʘ ʠ ʤʦʯʝʚʠʥʳ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʘʮʠʝʥʪʳ ʥʫʞʜʘʶʪʩʷ ʚ ʩʪʘʨʪʝ 

ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʪʝʨʘʧʠʠ ï ʛʝʤʦʜʠʘʣʠʟʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʪʝʨʘʧʠʠ ʩ ʮʝʣʴʶ 

ʢʦʨʨʝʢʮʠʠ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʧʨʠ ʩʝʧʩʠʩʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʟʳʚʘʝʪ ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʦʤʥʝʥʠʷ, 

ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʨʙʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʛʝʤʦʢʦʨʨʝʢʮʠʠ [5], [6]. ʄʝʪʦʜ 

ʉʇʌɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩʝʧʩʠʩʦʤ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʮʠʠ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʩʤʦʣʘ 

ʢʦʣʦʥʢʠ ʩʦʨʙʠʨʫʝʪ ʩʚʦʙʦʜʥʳʡ ʤʠʦʛʣʦʙʠʥ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʧʦʯʝʯʥʘʷ ʪʝʨʘʧʠʷ ʟʘ ʩʯʝʪ 

ʛʝʤʦʬʠʣʴʪʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʨʙʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʚʩʝ 

ʦʩʥʦʚʥʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ ʩʠʥʜʨʦʤʘ ʧʦʟʠʮʠʦʥʥʦʛʦ ʩʜʘʚʣʝʥʠʷ. 

ʀʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʦʩʥʦʚʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 

1. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʉʇʌɸ ʥʘ ʫʨʦʚʝʥʴ ʮʠʪʦʢʠʥʦʚ, ʥʘʤʠ ʠʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʫʨʦʚʥʷ TNF-a, IL-1ɓ, IL-6, IL-10 ʜʦ ʠ 

ʧʦʩʣʝ ʉʇʌɸ. 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʮʠʪʦʢʠʥʦʚ ʧʨʠ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʛʝʤʦʢʦʨʨʝʢʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ʄʦʣʝʢʫʣʷʨʥʳʡ 

ʚʝʩ (ʢɼ) 

ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ 

ɼʦ ʉʇʌɸ 

ʄÑm 

ʇʦʩʣʝ ʉʇʌɸ 

ʄÑm 

 

TNF-a (ʧʛ/ʤʣ) 

 

17 

 

0 - 8,21 

 

289,5 Ñ 94,3 

 

143,6 Ñ 70,6* 

 

IL-1ɓ (ʧʛ/ʤʣ) 

 

17,3 

 

0 ï 5,0 

 

19,2 Ñ3,3 

 

 

9,1 Ñ3,1* 

 

IL-6 (ʧʛ/ʤʣ) 

 

26 

 

0 ï 7,0 

 

116,4 Ñ38, 2 

 

72,9 Ñ27,1* 

 

IL-10 (ʧʛ/ʤʣ) 

 

35 

 

0 ï 9,1 

 

296,2 Ñ 55,1 

 

166,1 Ñ 77,3* 

ʂʨʝʘʪʠʥʠʥ 

ʩʳʚʦʨʦʪʢʠ, 

ʤʢʤʦʣʴ/ʣ 

  

71,0-106,0 

 

884,0 Ñ 159,0 

 

432,0 Ñ 73,6* 

ʇʨʠʤʝʯʘʥʠʝ: * - ʈ < 0,05 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ.  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʠʥʜʨʦʤʘ ʧʦʟʠʮʠʦʥʥʦʛʦ ʩʜʘʚʣʝʥʠʷ ʠʤʝʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʘʢ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʉʇʌɸ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʝʡ TNF-a (50,4%), ʠʥʪʝʨʣʝʡʢʠʥʘ IL -1ɓ (52,6%) ʠʥʪʝʨʣʝʡʢʠʥʘ IL -6 

(37,4%), ʠʥʪʝʨʣʝʡʢʠʥʘ IL -10 (43,9%).  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʉʇʌɸ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩʠʥʜʨʦʤʦʤ ʧʦʟʠʮʠʦʥʥʦʛʦ ʩʜʘʚʣʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʘʜʩʦʨʙʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʥʠʚʝʣʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʥʘ ʢʘʩʢʘʜ 

ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ. ʂʦʨʨʝʢʮʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ 

ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʨʝʘʪʠʥʠʥʘ, ʙʝʟʫʩʣʦʚʥʦ, ʩʚʷʟʘʥʦ ʩ ʘʜʝʢʚʘʪʥʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʪʝʨʘʧʠʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʉʇʌɸ ʥʘ ʫʨʦʚʝʥʴ ʮʠʪʦʢʠʥʦʚ ʫ 

ʙʦʣʴʥʳʭ ʧʨʠ ʩʠʥʜʨʦʤʝ ʧʦʟʠʮʠʦʥʥʦʛʦ ʩʜʘʚʣʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʩʢʨʝʪʦʨʥʦʡ 

ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʧʨʠ ʨʘʥʥʝʤ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʛʝʤʦʢʦʨʨʝʢʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʚ 2014 ʛʦʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʦʚʦʛʦ ʵʤʙʘʨʛʦ -  ʟʘʧʨʝʪʘ ʥʘ ʠʤʧʦʨʪ ʚ ʥʘʰʫ 

ʩʪʨʘʥʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʪʦʚ, ʩʳʨʴʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠʟ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʚʚʝʣʠ ʩʘʥʢʮʠʠ ʧʨʦʪʠʚ 

ʈʦʩʩʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʠʭ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʢʘʪʝʛʦʨʠʷʤ ʩʝʣʴʭʦʟ ʧʨʦʜʫʢʮʠʠ ʚ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʮʝʥʘʭ ʚ 

ʜʠʥʘʤʠʢʝ ʟʘ ʨʷʜ ʣʝʪ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʧʨʦʜʫʢʪʦʚ, ʫʢʘʟʘʥʥʳʭ ʚ 

ʜʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ ʦʪ 2010 ʛʦʜʘ. ʇʦ ʵʪʠʤ ʞʝ ʚʠʜʘʤ ʧʨʦʜʫʢʪʦʚ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʈʌ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʘʥʢʮʠʠ, ʧʨʦʜʫʢʪʦʚʦʝ ʵʤʙʘʨʛʦ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ. 
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Abstract 

The purpose of this article is to study the state of the domestic agricultural sector after the introduction of economic sanctions 

in 2014, the so-called food embargo ï a ban on the import to Russia of certain types of products, raw materials, and agricultural 

products from countries that imposed sanctions against Russia. To achieve this goal, we analyzed the indicators of total 

agricultural production and some categories of agricultural products at actual and comparable prices in the dynamics over some 

years; the dynamics of the level of consumption for certain types of products indicated in the 2010 Russian food safety doctrine is 

presented. The indicators of food independence are calculated for the same types of products, as well as the overall level of food 

independence, which is proposed to be considered as an indicator of the effectiveness of the policy of import substitution. By the 

data presented, a conclusion is made about the positive dynamics of the Russian agricultural industry development. 

Keywords: agriculture of the Russian Federation, economic sanctions, food embargo, import substitution, food 

independence. 

 

6 ʘʚʛʫʩʪʘ 2014 ʛ. ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʫʢʘʟ ʧʨʝʟʠʜʝʥʪʘ ʈʌ ɺʣʘʜʠʤʠʨʘ ʇʫʪʠʥʘ, ʟʘʧʨʝʱʘʶʱʠʡ ʚʚʦʟ ʚ ʥʘʰʫ ʩʪʨʘʥʫ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʧʨʦʜʫʢʪʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʩʳʨʴʷ ʠʟ ʛʦʩʫʜʘʨʩʪʚ, ʦʙʲʷʚʠʚʰʠʭ ʜʦ ʵʪʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʧʦʣʠʪʠʢʝ 

ʘʥʪʠʨʦʩʩʠʡʩʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ [1]. ʇʨʦʜʫʢʪʦʚʦʝ ʵʤʙʘʨʛʦ, ʦʬʦʨʤʣʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʜʘʥʥʳʤ ʫʢʘʟʦʤ, ʩʪʘʣʦ 

ʦʪʚʝʪʥʳʤ ʰʘʛʦʤ ʥʘ ʘʥʪʠʨʦʩʩʠʡʩʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʘʥʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ. 

ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʠ ʜʣʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʪ ʚʚʝʜʝʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʚʝʪʥʳʭ ʩʘʥʢʮʠʡ. ʉʨʝʜʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʦʞʠʜʘʥʠʡ: ʥʘʨʘʱʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʝʝ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʥʠʞʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʨʘʙʦʪʠʮʳ 

ʥʘ ʩʝʣʝ, ʫʚʝʣʠʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨ. [2], [3, ʉ. 472]. 

ɺ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʣʝʢʩʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ, 

ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ, ʨʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʟʘʥʷʪʦʩʪʠ ʛʨʘʞʜʘʥ, 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ:  

ɺ ʮʝʣʦʤ ʜʠʥʘʤʠʢʫ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2017 ʛʦʜʳ ʚ 

ʬʘʢʪʠʯʝʩʢʠʭ ʮʝʥʘʭ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʠʩ.1. ɼʘʞʝ ʚ ʘʙʩʦʣʶʪʥʳʭ, ʬʘʢʪʠʯʝʩʢʠʭ ʮʝʥʘʭ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʭ ʫʞʝ 

ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠʥʬʣʷʮʠʠ, ʟʘʤʝʪʝʥ ʩʧʘʜ ʪʝʤʧʦʚ ʨʦʩʪʘ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʜʫʢʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʩʣʝ 2015 ʛʦʜʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʢʘʟʘʣʦʩʴ ʦʙʱʝʝ ʢʨʠʟʠʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ. ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʫʶ ʢʘʨʪʠʥʫ ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟ ʧʨʦʜʫʢʮʠʠ ʜʘʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʜʝʢʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʮʝʥʘʭ (ʈʠʩ. 2). 
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ʈʠʩ. 1  ╖  ʇʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʚ ʬʘʢʪʠʯʝʩʢʠʭ ʮʝʥʘʭ; ʤʣʥ.ʨʫʙʣʝʡ)  

ʇʨʠʤʝʯʘʥʠʝ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [4] 

 

ɺ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʩʙʦʨʘ ʨʝʢʦʨʜʥʳʭ ʦʙʲʝʤʦʚ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʨʦʩʪʘ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ 

ʤʷʩʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ 2016 ʛ. ʠʥʜʝʢʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʦʩʪʠʛ ʦʪʤʝʪʢʠ 104,8%. 

 

 
ʈʠʩ. 2  ╖  ʀʥʜʝʢʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʮʝʥʘʭ ʩ 2014 ʧʦ 2017 ʛʦʜʳ 

ʇʨʠʤʝʯʘʥʠʝ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [4] 

 

ʈʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʠʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʪʤʝʯʝʥʥʳʭ ʚ 

ʜʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [5, ʉ. 17] ʥʘ ʨʠʩ.3. 
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ʈʠʩ. 3  ╖  ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 2014 ʠ 2017 ʛʦʜʘʭ (ʤʣʥ. ʪʦʥʥ) 

ʇʨʠʤʝʯʘʥʠʝ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [6] 

 

ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ 

ʢʘʪʝʛʦʨʠʷʤ ʧʨʦʜʫʢʮʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʩʣʝʜʩʪʚʠʝ ʥʝʫʨʦʞʘʷ ʥʘ ʢʘʨʪʦʬʝʣʴ ʚ 2017 ʛʦʜʫ, 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚ ʦʙʲʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ [7], 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʫʜʘʣʦʩʴ ʥʘʨʘʩʪʠʪʴ ʚʳʧʫʩʢ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ 

ʧʨʦʜʫʢʪʦʚʦʛʦ ʵʤʙʘʨʛʦ ʠ ʧʦʟʠʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. ʆʙʱʘʷ ʜʦʣʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʚʦʙʦʜʥʦʡ ʧʨʦʜʘʞʝ ʩʦʩʪʘʚʠʣʘ ʥʘ 2017 ʛʦʜ ʥʝ ʤʝʥʝʝ 77%. ʇʨʠʯʝʤ, ʥʘ 100% ʦʪʝʯʝʩʪʚʝʥʥʘʷ 

ʧʨʦʜʫʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦ ʦʩʥʦʚʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʪʦʚʘʨʦʚ: ʤʦʣʦʢʦ, ʤʷʩʦ, ʭʣʝʙ, ʨʳʙʘ, ʢʨʫʧʳ ʠ ʷʡʮʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʩʤʦʛʣʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʩʪʠʪʴ ʪʝʨʷʶʱʠʝʩʷ ʠʟ-ʟʘ ʦʪʚʝʪʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ 

ʦʙʲʝʤʳ ʠʤʧʦʨʪʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʳʥʦʯʥʳʭ ʩʝʛʤʝʥʪʘʭ. ʅʘʧʨʠʤʝʨ, ʨʦʩʩʠʡʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʚʷʜʠʥʳ ʦʙʝʩʧʝʯʠʣʦ ʪʦʣʴʢʦ 

50% ʧʦʪʝʨʷʥʥʳʭ ʦʙʲʝʤʦʚ, ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʘʤʝʥʝʥʳ ʧʨʦʜʫʢʮʠʝʡ ʈʌ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ 

ʦʩʪʘʝʪʩʷ ʚʩʝ ʞʝ ʟʘ ʧʦʩʪʘʚʢʘʤʠ ʠʟ ɹʝʣʦʨʫʩʩʠʠ. 

ʏʘʩʪʠʯʥʦ ʟʘʤʝʩʪʠʪʴ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʥʝʜʦʩʪʘʶʱʠʝ ʦʙʲʝʤʳ ʚ ʩʝʛʤʝʥʪʝ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʫʜʘʣʦʩʴ ʪʦʣʴʢʦ 

ʧʦ ʤʦʨʦʞʝʥʦʡ ʨʳʙʝ ð ʥʘ 65%, ʠʤʧʦʨʪʦʤ ʠʟ ʧʨʦʯʠʭ ʩʪʨʘʥ ʥʘ ð 31%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʳʥʦʢ ʩʚʝʞʝʡ ʨʳʙʳ ʠ ʨʳʙʥʦʛʦ 

ʬʠʣʝ ʙʝʟʫʩʣʦʚʥʦ ʫʤʝʥʴʰʠʣʩʷ [7]. 

ɼʠʥʘʤʠʢʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʢʘʪʝʛʦʨʠʷʤ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4 çʇʦʪʨʝʙʣʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ (2014, 2017ʛʛ.)è. ʇʦʪʨʝʙʣʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʢʘʪʝʛʦʨʠʷʤ) ʥʝ ʠʤʝʝʪ ʦʜʥʦʟʥʘʯʥʦʡ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ. ʂʘʢ ʫʞʝ 

ʙʳʣʦ ʫʢʘʟʘʥʦ, ʚʳʩʦʢʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠʥʬʣʷʮʠʷ ʦʢʘʟʘʣʘ ʩʠʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʳʥʦʢ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʥʥʦ ʧʦʜ ʝʝ ʚʣʠʷʥʠʝʤ ʧʨʦʠʟʦʰʣʘ ʯʘʩʪʠʯʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʫʨʦʚʥʝʡ ʧʦʪʨʝʙʣʝʥʠʷ 

ʩʝʣʴʭʦʟ ʧʨʦʜʫʢʮʠʠ: ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʠ ʟʝʨʥʘ (ʭʣʝʙʘ) 

(ʩʤ.ʨʠʩ.4). ɼʣʷ ʢʨʠʟʠʩʥʳʭ ʧʝʨʠʦʜʦʚ (ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ) ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʭʣʝʙʘ ʠ ʢʘʨʪʦʬʝʣʷ ï ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ ʜʣʷ çʙʝʜʥʷʢʦʚè, ʦʩʪʘʶʱʠʭʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʜʝʰʝʚʳʤ ʧʨʠ ʦʙʱʝʤ 

ʨʦʩʪʝ ʫʨʦʚʥʷ ʮʝʥ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʧʨʝʢʠ ʥʝʛʘʪʠʚʥʳʤ ʦʞʠʜʘʥʠʷʤ, 

ʧʦʪʨʝʙʣʝʥʠʝ ʤʷʩʘ ʚ 2017 ʛʦʜʫ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʯʪʠ ʥʘ ʫʨʦʚʥʝ 2014, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʯʝʚʠʜʥʫʶ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. 
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ʈʠʩ. 4 ï ʇʦʪʨʝʙʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ (2014, 2017 ʛʛ.)  

ʇʨʠʤʝʯʘʥʠʝ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [8] 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ. ʇʨʦʚʝʜʝʥʠʝ ʘʢʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʜʦʣʞʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ. ʆʮʝʥʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʡ ʧʦʣʠʪʠʢʠ, ʦʙʨʘʪʠʤʩʷ ʢ ʜʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 2010 ʛʦʜʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʠʣʘ ʚ ʩʝʙʷ ʧʫʥʢʪʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʣʘʞʠʚʘʥʠʷ ʚʥʝʰʥʠʭ ʦʪʥʦʰʝʥʠʡ, ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ [5, ʉ. 17].  

ʊʘʙʣʠʮʘ 1 çʋʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè 

ʦʪʦʙʨʘʞʘʝʪ ʜʠʥʘʤʠʢʫ ʫʨʦʚʥʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʦʩʥʦʚʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʘʥʳ ʘʚʪʦʨʦʤ ʧʦ ʬʦʨʤʫʣʝ [9, ʉ.11]: ʇʅ = (ʆʇ:ʆʃ)*100, ʛʜʝ: ʆʇ 

ï ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ + ʠʟʤʝʥʝʥʠʝ ʟʘʧʘʩʦʚ (ʟʘʧʘʩʳ ʥʘ ʥʘʯʘʣʦ ʛʦʜʘ ʤʠʥʫʩ ʥʘ ʢʦʥʝʮ ʛʦʜʘ); ʆʃ ï ʦʙʲʝʤ ʣʠʯʥʦʛʦ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1  ╖  ʋʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ɻʦʜ 

ʋʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

(ʚ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʳ ʮʝʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʧʨʦʜʫʢʮʠʠ ʠʟ ʜʦʢʪʨʠʥʳ [5]). 

ʟʝʨʥʦ 

 

(>95%) 

ʢʘʨʪʦʬʝʣʴ 

 

(>95%) 

ʤʦʣʦʢʦ ʠ ʤʦʣʦʢʦʧʨʦʜʫʢʪʳ 

(>90%) 

ʤʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ 

(>85%) 

2014 128,9 104,6 77,7 78,4 

2017 99,3 94,8 82,6 103,4 

ʇʨʠʤʝʯʘʥʠʝ: ʨʘʩʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [10], [11]. 

 

ʀʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʤʦʞʝʤ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʪʦʣʴʢʦ ʧʦ ʢʘʪʝʛʦʨʠʠ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʧʦ ʪʘʢʠʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ 

ʢʘʪʝʛʦʨʠʷʤ ʢʘʢ ʟʝʨʥʦ, ʤʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʘʨʪʦʬʝʣʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʥʠʞʝʥʠʝ ʚ 2017 ʛʦʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2014 ʛʦʜʦʤ, ʯʪʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʠ ʩʚʷʟʘʥʦ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʧʦʣʠʪʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, ʩʥʠʞʝʥʠʝʤ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʦʛʦ ʦʙʦʨʦʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʦʙʲʝʤʦʚ ʣʠʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʶʱʠʤʠʩʷ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ʇʨʠʟʥʘʢʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʟʠʪʠʚʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ ʧʦ ʫʢʘʟʘʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 2017 ʛʦʜ ʫʞʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʥʦʨʤʝ (ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ) ʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʢ ʥʝʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʦʞʝʥʠʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ: ʚ ʩʪʨʘʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʦ ʫʢʘʟʘʥʥʳʤ ʧʦʟʠʮʠʷʤ. 

ɼʦʢʪʨʠʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʧʨʝʜʣʘʛʘʝʪ ʦʙʦʙʱʘʶʱʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʥʳ. ɽʛʦ ʨʘʩʯʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦ ʬʦʨʤʫʣʝ [9, ʉ.16]: 

ʆʋʇʅ = 1ï(ʀ-ʕ):ʈʅʇ*100; ʛʜʝ: ʆʋʇʅ - ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʀ ï ʩʪʦʠʤʦʩʪʴ 

ʠʤʧʦʨʪʘ; ʕ ï ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʦʨʪʘ; ʈʅʇ ï ʨʘʩʭʦʜʳ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʮʝʣʦʤ (ʩʤ. ʊʘʙʣ. 2, ʈʠʩ. 5). 
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ʊʘʙʣʠʮʘ 2 ï ʆʙʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʦʩʩʠʠ 

 

ʕʢʩʧʦʨʪ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ 

ʪʦʚʘʨʦʚ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʩʳʨʴʷ, ʤʣʥ. ʜʦʣʣ. 

ʀʤʧʦʨʪ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ 

ʪʦʚʘʨʦʚ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʩʳʨʴʷ, ʤʣʥ. ʜʦʣʣ. 

ʉʘʣʴʜʦ 

ʠʤʧʦʨʪʘ-

ʵʢʩʧʦʨʪʘ 
ʈʘʩʭʦʜʳ 

ʥʘʩʝʣʝʥʠʷ ʥʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ, 

ʤʣʨʜ. ʨʫʙ 

ʆʙʱʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ, % ʤʣʥ. 

ʜʦʣʣ. 

ʤʣʨʜ. 

ʨʫʙ 

2012 16769 40655 23886 742,6874 6095,06 87,81493 

2013 16262 43255 26993 859,6731 6524,162 86,82324 

2014 18982 39957 20975 805,8952 7192,817 88,79583 

2015 16215 26650 10435 636,0957 8457,076 92,47854 

2016 17070 25031 7961 533,6648 10299,42 94,8185 

ʇʨʠʤʝʯʘʥʠʝ: ʨʘʩʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [8], [10], [11], [14]. 

 

 
ʈʠʩ. 5 ï ɼʠʥʘʤʠʢʘ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʦʩʩʠʠ 2012-2016 ʛʦʜʳ  

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʯʝʥʠʷ ʜʦ 2012 ʛʦʜʘ ʚʟʷʪʳ ʠʟ [13, ʉ.110] 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʷʚʥʳʡ ʨʦʩʪ 

ʧʦʩʣʝ 2014 ʛʦʜʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʯʝʚʠʜʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʚʚʝʜʝʥʠʷ ʧʨʦʜʫʢʪʦʚʦʛʦ ʵʤʙʘʨʛʦ ʜʣʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʫʢʘʟʘʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʦʣʞʝʥ ʜʦʩʪʠʛʥʫʪʴ ʩʪʦʧʨʦʮʝʥʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ʙʣʠʞʘʡʰʠʝ 2 -3 ʛʦʜʘ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʚʚʝʜʝʥʠʷ ʧʨʦʜʫʢʪʦʚʦʛʦ ʵʤʙʘʨʛʦ, ʦʪʥʝʩʝʤ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʣʝʜʫʶʱʠʝ: ʫʩʪʨʘʥʝʥʠʝ ʩ ʨʳʥʢʘ ʢʦʥʢʫʨʝʥʪʦʚ ʠʟ ɽʚʨʦʧʳ ʠ ʉʐɸ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʫʣʫʯʰʝʥʠʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ, ʨʘʩʰʠʨʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʠ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʦʩʪ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʦʜʫʢʪʦʚʳʭ ʩʘʥʢʮʠʡ ʧʦʜʚʝʨʛʣʠʩʴ ʠʥʪʝʨʝʩʳ 

ʧʦʪʨʝʙʠʪʝʣʝʡ: ʩʠʣʴʥʳʡ ʨʦʩʪ ʮʝʥ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ, ʜʝʬʠʮʠʪ ʧʦ ʨʷʜʫ ʚʠʜʦʚ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʇʨʦʙʣʝʤʥʳʤ ʧʦ ʫʨʦʚʥʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʩʪʘʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʩʝʢʪʦʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʚʷʜʠʥʳ ʠ ʨʳʙʳ, ʦʜʥʘʢʦ ʚ ʮʝʣʦʤ ʧʦʣʦʞʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʘʣʝʢʦ ʦʪ ʢʨʠʪʠʯʝʩʢʦʛʦ. ʆʩʦʙʳʡ ʦʧʪʠʤʠʟʤ ʚʥʫʰʘʝʪ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʣʩʷ ʦʢʦʣʦ ʦʪʤʝʪʢʠ 86-87%, ʠ ʣʠʰʴ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʦʜʫʢʪʦʚʦʛʦ ʵʤʙʘʨʛʦ ʜʦʩʪʠʛ ʟʥʘʯʝʥʠʡ 92-94%. ɽʩʣʠ ʧʨʠʥʠʤʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʯʪʦ ʜʦʧʫʩʪʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʘʢ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ), ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʚ ʈʌ ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 
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Abstract 

The article considers the system of managing the development of integration processes in the innovative industrial 

environment. The application of these processes in the innovative industrial environment of the Samara region is analyzed with 

the help of the aerospace cluster. Proposals are put forward to develop a system for managing the development of integration 

processes applicable to the aerospace cluster of the Samara region. The managerial concept is proposed which enables objective 

management of integration interaction based on the results of the comprehensive analysis of innovation performance indicators. 
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ɼʦ ʩʠʭ ʧʦʨ ʚʦʧʨʦʩʳ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ. ʆʩʥʦʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʠʣʠ ʚ ʈʦʩʩʠʠ ʚ ʩʝʨʝʜʠʥʝ 

90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʦʜʥʘʢʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚʦʧʨʦʩʳ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠʤʝʶʪ ʢʘʢ ʚ ʈʦʩʩʠʠ, 

ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦʪ ʵʪʘʧ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʚ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʘʮʠʠ, ʧʦʜʦʙʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʠʤʝʣʠ ʤʝʩʪʦ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʨʘʥʝʝ [1, C. 6].  

ʀʥʪʝʛʨʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ:  

1) ʧʦ ʩʫʙʲʝʢʪʘʤ; 

2) ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, ʨʝʛʠʦʥʘʣʴʥʦʡ, ʥʘʫʯʥʦʡ, ʦʪʨʘʩʣʝʚʦʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ, ʬʠʥʘʥʩʦʚʦʡ ʠ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʝ;  

3) ʧʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʙʘʟʘʤ, ʧʨʦʛʨʘʤʤʘʤ ʠ ʩʪʨʘʪʝʛʠʷʤ ʨʘʟʚʠʪʠʷ;  

4) ʧʦ ʵʪʘʧʘʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʀʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʵʢʦʥʦʤʠʢʠ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʥʪʝʛʨʘʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʫʩʧʝʰʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʧʦʜʧʨʦʮʝʩʩʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘʫʢʠ ʠ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʠ. ɽʩʣʠ ʥʝʪ ʩʧʨʦʩʘ ʥʘ ʨʝʘʣʴʥʳʡ ʩʝʢʪʦʨ 

ʵʢʦʥʦʤʠʢʠ, ʪʦ ʥʝ ʙʫʜʝʪ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʠʟ ʥʘʫʯʥʦʛʦ ʩʝʢʪʦʨʘ ʜʣʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʵʥʝʨʛʝʪʠʢʘ, ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʪ.ʜ.), ʦʜʥʘʢʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʥʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʙʝʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʘʞʥʦʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ ʘʢʪʠʚʠʟʘʮʠʠ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʫʩʣʦʚʠʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ [2, C. 560].  

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʟʘʥʠʤʘʶʪ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ: ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʡ, ʨʘʟʚʠʪʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʘʥʜʳ, ʫʚʝʣʠʯʝʥʠʝ ʟʘʥʷʪʦʩʪʠ. ʈʘʟʚʠʪʠʝ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʪʚʝʨʞʜʝʥʥʦʝ ʥʘʫʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ, ʩ ʠʭ ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʠ, ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʇʨʠ ʵʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ 

ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 
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ʦʩʦʙʝʥʥʦʩʪʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʳ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʳʜʝʣʠʪʴ:  

½ ʨʘʩʰʠʨʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʵʪʘʧʝ, ʩʧʝʮʠʬʠʢʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʪʱʘʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʵʪʦʡ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʩʪʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʛʨʘʮʠʠ;  

½ ʦʙʤʝʥ ʨʝʩʫʨʩʘʤʠ ʧʘʨʪʥʝʨʦʚ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ;  

½ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʦʪʜʝʣʴʥʳʭ ʧʘʨʪʥʝʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʫʯʝʪʦʤ ʧʦʟʠʮʠʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʦʪ ʢʘʞʜʦʛʦ ʧʘʨʪʥʝʨʘ;  

½ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʥʪʝʛʨʘʮʠʠ ʩʦ ʤʥʦʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ-ʧʘʨʪʥʝʨʘʤʠ;  

½ ʁ ʨʠʜʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʟʘʢʨʝʧʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ ʠʥʪʝʛʨʘʮʠʠ; ʦʥʠ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʧʦʩʪʢʦʥʬʣʠʢʪʥʦʝ ʧʦʚʝʜʝʥʠʝ; 

½ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʠ ʧʘʨʪʥʝʨʦʚ ʢʘʢ ʧʨʠʙʳʣʠ ʠ ʫʙʳʪʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʘʮʠʠ. ʀ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 
ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʚʳʛʦʜʘʤʠ, ʪʘʢ ʠ ʧʦʪʝʨʷʤʠ (ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʨʝʩʫʨʩʦʚ), ʘ ʪʘʢʞʝ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤʠ ʘʢʪʠʚʘʤʠ 

(ʨʝʧʫʪʘʮʠʷ, ʨʳʥʦʯʥʘʷ ʧʦʟʠʮʠʷ ʠ ʪ. ʜ.).  

ʋʩʪʦʡʯʠʚʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʢʦʥʦʤʠʢʝ ʠʤʝʝʪ ʨʷʜ ʧʨʝʜʧʦʩʳʣʦʢ ʠ ʧʨʠʯʠʥ. ɺ ʫʩʣʦʚʠʷʭ 

ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʥʪʝʛʨʘʮʠʶ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʢʦʥʢʫʨʝʥʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʤ ʜʦʩʪʠʯʴ ʩʚʦʠʭ ʮʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʛʨʘʮʠʷ 

ʚ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʚʩʝʭ ʩʬʝʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʛʣʦʙʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ [4].  

ʀʥʪʝʛʨʘʮʠʷ ʚ ʨʝʛʠʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʦʪ ʧʨʝʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʜʦ ʧʦʣʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ ʩ ʚʩʝ ʝʱʝ ʜʝʡʩʪʚʫʶʱʠʤʠ, ʥʝ ʦʙʣʘʛʘʶʱʠʤʠʩʷ ʥʘʣʦʛʦʤ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʘ, ʪʘʤʦʞʝʥʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, 

ʚʘʞʥʝʡʰʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʪʘʤʦʞʝʥʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʘʩʩʦʮʠʘʮʠʠ, ʩʦʶʟʳ, ʢʘʨʪʝʣʠ, ʢʦʥʮʝʨʥʳ, ʢʦʥʩʦʨʮʠʫʤʳ, ʩʠʥʜʠʢʘʪʳ, ʪʨʘʩʪʳ, ʬʠʥʘʥʩʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʛʨʫʧʧʳ, ʢʣʘʩʪʝʨʳ, ʬʝʨʤʳ, ʙʘʩʩʝʡʥʳ, ʢʦʨʧʦʨʘʮʠʠ ʠ ʪ. ʜ. ʂʘʞʜʳʡ ʧʝʨʩʦʥʘʞ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʝʨʪʳ. ʋʩʣʦʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʦʨʤʳ ʜʝʣʷʪʩʷ ʥʘ çʤʷʛʢʠʝè ʠ çʞʝʩʪʢʠʝè [7].  

çʄʷʛʢʠʝè ʬʦʨʤʳ ʦʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳ ʜʣʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʙʣʘʛʦʜʘʨʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʘʚʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʩʥʦʚʘʪʝʣʝʡ 

ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʨʝʜʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [6].  

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʩʞʠʛʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ - ʵʪʦ ʯʘʩʪʴ ʦʙʱʝʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ ʨʝʛʠʦʥʝ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʢʦʥʢʨʝʪʥʳʝ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʦʣʴʢʦ ʧʨʠʟʥʘʢʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʪʣʠʯʘʪʴ ʝʝ ʦʪʜʝʣʴʥʫʶ ʝʜʠʥʠʮʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʘʜʘʯ ʠ ʨʝʰʝʥʠʡ.  

ɻʨʫʧʧʘ ʵʪʠʭ ʩʠʤʧʪʦʤʦʚ ʚʢʣʶʯʘʝʪ:  

½ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʢʦʤ - ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ;  

½ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʚʩʝʭ ʧʦʜʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʠʥʪʝʛʨʘʮʠʠ; 

ʵʪʠ ʯʘʩʪʦʪʳ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʦʙʲʝʢʪ, ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ;  

½ ʤʥʦʛʦʤʝʨʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʛʨʘʮʠʠ (ʩʣʠʷʥʠʷ, ʧʦʛʣʦʱʝʥʠʷ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʪ. ʜ.);  

½ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʢʦʥʝʯʥʦʡ ʮʝʣʠ - ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʚʝʨʪʠʢʘʣʴʥʘʷ, ʩʝʪʝʚʘʷ 

ʠʥʪʝʛʨʘʮʠʷ); ʪʝ ʘʨʛʫʤʝʥʪʳ ʠ ʧʨʝʜʧʦʩʳʣʢʠ ʠʥʪʝʛʨʘʮʠʠ (ʵʬʬʝʢʪ ʩʠʥʝʨʛʠʠ, ʵʢʦʥʦʤʠʷ ʟʘʪʨʘʪ, ʫʢʨʝʧʣʝʥʠʝ ʨʳʥʢʘ, ʚʣʘʩʪʴ ʠ 

ʪ. ʜ.);  

½ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʠ ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʠʥʪʝʛʨʘʮʠʠ;  

½ ʚʳʩʦʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ; ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʢʦʥʢʨʝʪʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʦʮʝʥʢʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʛʨʘʮʠʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʩʰʪʘʙʦʚ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʧʝʨʘʮʠʦʥʥʫʶ, ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʫʶ ʠʥʪʝʛʨʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ 

ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʣʠ ʛʨʫʧʧʦʡ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʝʧʦʯʢʦʡ ʧʦʩʪʘʚʦʢ ʠʣʠ ʜʨʫʛʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, 

ʶʨʠʜʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ [5].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʧʨʦʩʳ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ. ʀʥʪʝʨʝʩ ʢ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʦʙʫʩʣʦʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʨʝʟʝʨʚʘʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. ɺʳʩʦʢʠʡ ʨʠʩʢ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʚʝʨʠʷ ʢ ʧʦʜʨʷʜʯʠʢʘʤ ʫʚʝʣʠʯʠʚʘʝʪ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʩʥʠʞʘʝʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʨʘʩʪʫʱʠʭ ʧʨʦʮʝʩʩʘʭ ʠʥʪʝʛʨʘʮʠʠ ʦʙʲʝʢʪʠʚʥʦ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʵʢʦʥʦʤʠʢʘʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʦʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʠʤʝʥʥʦ ʩʝʪʝʚʘʷ ʬʦʨʤʘ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ, ʩʦʚʨʝʤʝʥʥʦʡ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʘʩʩʦʮʠʘʮʠʡ. ɺʩʝ ʚʠʜʳ ʢʦʦʧʝʨʘʪʠʚʦʚ, ʜʦʛʦʚʦʨʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʶʨʠʜʠʯʝʩʢʠʝ, ʬʠʥʘʥʩʦʚʳʝ ʠ ʜʨʫʛʠʝ ʩʚʷʟʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʩʝʪʝʚʘʷ ʬʦʨʤʘ ʠʥʪʝʛʨʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʝʨʤʠʥ çʩʝʪʴè ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʡ ʬʦʨʤʦʡ, ʪʦ ʝʩʪʴ 

ʬʘʢʪʠʯʝʩʢʠ ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʢ ʠʥʪʝʛʨʘʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʝʪʝʚʘʷ ʬʦʨʤʘ ʠʥʪʝʛʨʘʮʠʠ ʠ ʝʝ ʚʘʨʠʘʮʠʠ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʛʜʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 
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ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʢʪ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ, ʪʝʭʥʦʣʦʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷʶʪ ʩʠʩʪʝʤʫ 

ʢʦʥʝʯʥʳʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʩʯʝʪʘ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʜ ʢʦʪʦʨʦʡ ʦʥ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʜʩʠʩʪʝʤ ʠ ʠʭ 

ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʩʚʷʟʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʝʯʥʦʡ ʮʝʣʠ ʨʘʟʚʠʪʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʩʝʢʨʝʮʠʠ ʧʦʜʩʠʩʪʝʤ (ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ) ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʠʩʪʝʤʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʥʦ-

ʚʘʨʠʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʰʘʶʪ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ: ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʥʘʭʦʞʜʝʥʠʝ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʮʝʥʪʨʘʣʠʟʘʮʠʝʡ ʠ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ, 

ʫʩʧʝʰʥʦʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʥʠʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʜʝʣʴʥʦʡ ʬʠʨʤʳ ʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ [3, C. 18].  

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʘʜʘʯ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚ ʢʦʨʧʦʨʘʮʠʷʭ ʦʩʦʙʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʠʭ ʟʘʜʘʯʘʭ ʙʫʜʫʪ ʠʤʝʪʴ ʬʫʥʢʮʠʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʅʘʠʣʫʯʰʝʡ ʬʦʨʤʦʡ ʪʘʢʠʭ ʧʦʜʩʠʩʪʝʤ 

ʷʚʣʷʶʪʩʷ ʩʠʪʫʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ. ʆʨʛʘʥʠʟʘʮʠʷ ʪʘʢʠʭ ʮʝʥʪʨʦʚ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ 

ʜʣʠʪʝʣʴʥʘʷ ʚʦʣʥʦʚʘʷ ʜʠʥʘʤʠʢʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʪʫʘʮʠʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʥʝʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʬʠʥʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ ʧʦ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʘʮʠʠ. 

ɺ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

- ʫʯʘʩʪʠʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʩʝʭ ʚʭʦʜʷʱʠʭ ʚ ʀʇʉ ʢʦʤʧʘʥʠʠ; 

- ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʴʥʦ-ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʘʩʪʠʷ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ 

ʢʘʞʜʦʡ ʠʟ ʢʦʤʧʘʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʦʙʲʝʤʦʤ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʚ 

ʩʦʟʜʘʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʩʦʟʜʘʥʠʝ ʢʦʣʣʝʛʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʀʇʉ;  

- ʢʦʤʧʘʥʠʠ-ʧʘʨʪʥʝʨʳ ʩ ʨʘʚʥʦʮʝʥʥʳʤ ʤʘʪʝʨʠʘʣʴʥʦ-ʬʠʥʘʥʩʦʚʳʤ ʫʯʘʩʪʠʝʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʀʇʉ ʠ ʚʦ ʚʩʝʭ ʝʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʨʠʝʥʪʘʮʠʶ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʦʧʨʝʜʝʣʠʪʴ ʤʝʨʳ ʧʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʥʘʫʢʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺʘʞʥʦ, ʯʪʦʙʳ ʪʝʤʘʪʠʢʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʦʛʣʘʩʦʚʘʥʳ ʚʤʝʩʪʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʘʫʢʠ ʠ 

ʙʠʟʥʝʩʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʦʣʞʥʘ ʙʳʪʴ ʮʝʣʝʚʘʷ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʥʝʪ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʙʠʟʥʝʩʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʪʴ ʤʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ 

ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʙʠʟʥʝʩʘ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ. 

ʀʥʪʝʛʨʘʮʠʷ ʥʘʫʢʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʨʠʜʘʥʠʝ ʚʝʜʫʱʠʤ ʚʫʟʘʤ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʠʪ ʠʭ 

ʚʳʧʫʩʢʥʠʢʘʤ ʠ ʫʯʝʥʳʤ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʧʨʠʚʣʝʢʘʪʴ ʢ ʵʪʦʤʫ 

ʩʨʝʜʩʪʚʘ ʙʠʟʥʝʩʘ, ʚʥʦʩʠʪʴ ʨʝʘʣʴʥʳʡ ʠ ʚʦʟʨʘʩʪʘʶʱʠʡ ʚʢʣʘʜ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ.  

ʇʨʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʢʘʭ ʠʥʪʝʛʨʘʮʠʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʱʠʭ ʣʘʙʦʨʘʪʦʨʠʠ ʠ 

ʫʩʣʦʚʠʷ; ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʅʀʀ; ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʙʶʨʦ; ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʣʘʙʦʨʘʪʦʨʠʷʤʠ; 

ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʪʝʭʥʦʧʘʨʢʘʤʠ ʠ ʪ.ʜ.  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʝʜʳʜʫʱʠʝ ʵʪʘʧʳ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʪʝʢʘʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ; ʤʦʛʫʪ ʩ ʫʯʘʩʪʠʝʤ 

ʩʫʙʲʝʢʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʨʘʟʨʘʙʦʪʢʘʤ; ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʷ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʩ ʩʫʙʲʝʢʪʘʤʠ-ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʛʦʪʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʪʦ ʝʩʪʴ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʦʙʨʝʪʝʥʳ ʩʦ ʩʪʦʨʦʥʳ.  

ʊʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ (ʚ ʪ.ʯ. ʥʝʦʚʝʱʝʩʪʚʣʝʥʥʳʝ) ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʦʙʨʝʪʝʥʳ ʩʦ ʩʪʦʨʦʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʥʥʦʚʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʂʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʫʜʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʡ ʠ (ʠʣʠ) ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ ʚʳʚʦʜʘ ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ ʠʣʠ 

ʫʣʫʯʰʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʣʫʛ, ʠ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʧʦʣʠʪʠʢʘ ʚ ʩʬʝʨʝ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʜʦʣʞʥʘ ʪʝʩʥʦ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴʩʷ ʩ ʧʦʣʠʪʠʢʦʡ ʚ ʩʬʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʦʢ 

ʠ ʤʝʨʘʤʠ ʧʦ ʧʦʜʜʝʨʞʢʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ.  

ɺʟʘʠʤʦʚʳʛʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʫʩʧʝʰʥʦʡ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʚʩʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ, ʙʫʜʴ ʪʦ 

ʫʯʝʥʳʝ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʥʥʦʚʘʮʠʡ ʠʣʠ ʠʥʚʝʩʪʦʨʳ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʤʦʪʠʚʘʮʠʶ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ. ʃʠʢʚʠʜʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ ʪʦʛʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʥʝ ʥʘʭʦʜʷʪ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʘʷ ʩʪʘʥʝʪ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ 

ʤʝʞʜʫ ʠʥʥʦʚʘʪʦʨʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠʥʥʦʚʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʨʘʙʦʪʳ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʧʦʤʦʯʴ ʙʠʟʥʝʩʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʠʜʝʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ. 

ɻʣʘʚʥʦʝ ʧʨʘʚʠʣʦ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʀʇʉ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ, ʙʠʟʥʝʩʘ, 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 
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ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʵʢʦʥʦʤʠʢʝ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʝʟʫʣʴʪʘʪʘʤ ʬʠʥʘʥʩʦʚʳʭ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ, ʢʘʯʝʩʪʚʫ ʧʨʠʨʘʱʝʥʠʷ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʠʥʥʦʚʘʮʠʡ, ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʫʨʦʚʥʶ ʩʥʠʞʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʧʨʝʜʝʣʴʥʦʡ ʧʦʣʝʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʛʝʥʝʨʘʮʠʠ ʥʦʚʦʚʚʝʜʝʥʠʡ, ʥʦʚʰʝʩʪʚ ʠ ʠʥʥʦʚʘʮʠʡ. 

ʋʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʀʇʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʠ 

ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʚʳʭʦʜʘ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʌ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ ʠʥʥʦʚʘʮʠʡ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʮʝʧʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʀʇʉ 

ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʦʪʠʚʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ. ɺ ʢʦʥʮʝʧʮʠʠ ʦʪʨʘʞʝʥʘ ʚʥʫʪʨʝʥʥʷʷ ʩʨʝʜʘ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʚʢʣʶʯʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʥʝʰʥʷʷ ʩʨʝʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʬʘʢʪʦʨʘʤʠ ʚʣʠʷʥʠʷ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ (ʧʘʨʪʥʝʨʳ, ʧʦʪʨʝʙʠʪʝʣʠ, ʧʨʝʜʧʨʠʷʪʠʷ-ʢʦʥʢʫʨʝʥʪʳ, ʛʦʩʫʜʘʨʩʪʚʦ ʠ ʧʨʦʯʠʝ ʩʫʙʲʝʢʪʳ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ), ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʫʯʝʪʘ ʧʨʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʎʝʣʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ï ʵʪʦ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʚ 

ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʚ ʀʇʉ, ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦʚʝʡʰʠʭ 

ʥʘʫʯʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ. 

ʋʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʀʇʉ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʛʝʥʝʨʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʠʜʝʡ, ʥʦʚʳʭ ʟʥʘʥʠʡ, ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ 

ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ - ʛʣʘʚʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʈʦʩʩʠʠ [1, C. 7]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʙʨʘʥʦ ʧʷʪʴ ʧʦʢʘʟʘʪʝʣʝʡ: ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ; 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʢʘʟʘʪʝʣʠ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʦʮʝʥʢʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʊʆʇ-ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʛʥʦʟʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʀʇʉ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʙʳʩʪʨʦʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʅʊʇ. ʄʝʪʦʜʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʀʇʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʪʦʜʠʢ, ʤʝʪʦʜʦʚ, ʘʣʛʦʨʠʪʤʦʚ, ʧʨʦʮʝʜʫʨ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʌ.  

ʋʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʀʇʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʠ 

ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʚʳʭʦʜʘ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʌ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ ʠʥʥʦʚʘʮʠʡ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʚʪʦʨʦʤ ʢʦʥʮʝʧʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʀʇʉ 

ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʦʪʠʚʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ. 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ 

ʅʝ ʫʢʘʟʘʥ. 

Conflict of Interest 

None declared. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ / References 

1. ɹʦʡʢʦʚʘ ʄ.ɺ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ / 

ʄ.ɺ.ɹʦʡʢʦʚʘ // ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ: ʕʢʦʥʦʤʠʢʘ. - 2014. -  ̄3. - 

ʉ. 6-12.  

2. ɹʫʪʨʠʥ ɸ.ɻ. ʆʮʝʥʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ / ɸ.ɻ.ɹʫʪʨʠʥ, ɼ.ʃ.ʗʨʫʰʠʥ  

// ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. - 2013. -  ̄6. - ʉ. 560. 

3. ʂʨʫʪʠʢʦʚ ʅ.ɸ. ʈʘʟʚʠʪʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʦʧʝʨʘʮʠʡ / 

ʅ.ɸ.ʂʨʫʪʠʢʦʚ, ɺ.ɸ.ʄʘʤʦʥʪʦʚ // ʀʥʪʝʨʥʝʪ-ʞʫʨʥʘʣ ʅʘʫʢʦʚʝʜʝʥʠʝ. - 2015. -  ʊ. 7. -  ̄1 (26). - ʉ. 18.  

4. ʄʦʢʠʥʘ ʃ.ʉ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʢʣʘʩʪʝʨ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ / ʃ.ʉ.ʄʦʢʠʥʘ // ʈʦʩʩʠʡʩʢʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. - 

2018. - ʊʦʤ 19. - ˉ 8. doi: 10.18334/rp.19.8.39267 

5. ʄʦʢʠʥʘ ʃ.ʉ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʩʠʩʪʝʤʘ / ʄ.ʉ.ʄʦʢʠʥʘ // ɺʝʣʝʩ. - 2018. -  ̄2-

1 (56). - ʉ. 50-56. 

6. ʄʦʢʠʥʘ ʃ.ʉ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ / 

ʃ.ʉ.ʄʦʢʠʥʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʇʦʚʦʣʞʴʷ: ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ; ʧʦʜ ʦʙʱ. ʨʝʜ. ʅ.ʄ. 

ʊʶʢʘʚʢʠʥʘ. ï ʉʘʤʘʨʘ: ɸʅʆ çʀʟʜʘʪʝʣʴʩʪʚʦ ʉʅʎè, 2017. ï ʉ. 88-93. 

7. ʄʦʢʠʥʘ ʃ.ʉ. ʄʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ 

ʢʣʘʩʪʝʨʘ / ʃ.ʉ.ʄʦʢʠʥʘ // ʈʦʩʩʠʡʩʢʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. ï 2018. ï ʊʦʤ 19. ï ˉ 9. doi: 10.18334/rp.19.9.39293. 

8. ʈʘʭʠʤʦʚʘ ʉ.ɸ. ʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ / ʉ.ɸ.ʈʘʭʠʤʦʚʘ // 

ʅʘʫʯʥʳʝ ʠʪʦʛʠ ʛʦʜʘ: ʜʦʩʪʠʞʝʥʠʷ, ʧʨʦʝʢʪʳ, ʛʠʧʦʪʝʟʳ. - 2014. -  ̄4. - ʉ. 188-195. 

9. ʈʦʤʘʥʦʚʘ ʉ.ɽ. ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʯʝʨʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʩʠʩʪʝʤʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʣʜʠʥʛʦʚ. ʄʦʥʦʛʨʘʬʠʷ / ʉ. ɽ. ʈʦʤʘʥʦʚʘ. - ʏʝʣʷʙʠʥʩʢ, 2012. ï 163 ʩ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

54 

 

10. ʊʫʤʘʢʦʚ ʅ. ʉ. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʧʨʝʜʧʨʠʷʪʠʡ / ʅ.ʉ.ʊʫʤʘʢʦʚ, ɽ.ʖ.ʊʨʠʬʦʥʦʚʘ // ɺʝʩʪʥʠʢ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ. ï ʅ. 

ʅʦʚʛʦʨʦʜ: ʀʟʜ-ʚʦ ʅʅɻʋ, 2012. ï ˉ 2. ï ʏʘʩʪʴ 2. ï ʉ.265 ï 271.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ / References in English 

1. Bojkova, M.V. Tradicionny`e i innovacionny`e podxody` k upravleniya integracionny`mi processami [Traditional and 

innovative approaches to management of integration processes] / M. V. Boykova // Vestnik Moskovskogo gosudarstvennogo 

oblastnogo universiteta. Seriya: E`konomika [Bulletin of the Moscow state regional University. Series: Economy]. - 2014. - ˉ 

3. - P. 6-12. [in Russian] 

2. Butrin, A.G. Ocenka i upravlenie integracionny`mi processami v promy`shlennosti [Modern problems of science and 

education] / A.G.Butrin, D.L.Yarushin  // Sovremenny`e problemy` nauki i obrazovaniya [Evaluation and management of 

integration processes in industry]. - 2013. - ˉ 6. - P. 560. [in Russian] 

3. Krutikov, N.A. Razvitie integracionny`x processov v innovacionnoj srede promy`shlenny`x kooperacij [The 

development of integration processes in the innovative environment of the industrial cooperation] / N..Krutikov, 

V.A.Mamontov // Internet-zhurnal Naukovedenie. [Internet journal of the sociology of Science]. - 2015. - Vol. 7. - ˉ 1 (26). - 

P. 18. [in Russian] 

4. Mokina, L.S. Innovacionny`j klaster Samarskoj oblasti [Innovation cluster of the Samara region] / L.S.Mokina // Rossijskoe 

predprinimatel`stvo. [Russian entrepreneurship]. - 2018. - Volume 19. - ˉ 8. doi: 10.18334 / rp.19.8.39267 [in Russian] 

5. Mokina, L.S. Integrirovannaya innovacionnaya promy`shlennaya Sistema [Integrated innovative industrial system] / 

M.S.Mokina // Veles. - 2018. - ˉ 2-1 (56). - P. 50-56. [in Russian] 

6. Mokina, L.S. Metodika ocenki funkcionirovaniya ae`rokosmicheskogo klastera Samarskoj oblasti [Methods of 

assessing the functioning of the aerospace cluster of the Samara region] / L.S.Mokina // Innovacionny`e processy` v 

formirovanii integrirovanny`x struktur regional`ny`x promy`shlenny`x kompleksov Povolzh`ya: sbornik materialov 

Mezhdunarodnoj nauchno-prakticheskoj konferencii; pod obshh. red. N.M. Tyukavkina. ï Samara: ANO çIzdatel`stvo SNCzè 

[Innovative processes in the formation of integrated structures of regional industrial complexes of the Volga region: collection 

of materials of the International scientific-practical conference; ed.Mmm. Tyukavkina]. - Samara: ANO çPublishing house 

SNCè, 2017. - P. 88-93. [in Russian] 

7. Mokina, L.S. Mexanizm formirovaniya integracionny`x processov v innovacionnoj srede ae`rokosmicheskogo klastera 

[Mechanism of formation of integration processes in the innovation environment of the aerospace cluster] / L.S.Mokina // Rossijskoe 

predprinimatel`stvo [Russian entrepreneurship]. - 2018. - Volume 19. - ˉ 9. doi: 10.18334 / rp.19.9.39293. [in Russian] 

8. Raximova, S.A. Upravlenie innovacionny`m processom posredstvom integracionnogo podxoda [Innovation process 

Management by means of integration approach] / S.A.Rakhimov // Nauchny`e itogi goda: dostizheniya, proekty`, gipotezy 

[Scientific results of the year: achievements, projects, hypotheses]. - 2014. - ˉ 4. - P. 188-195. [in Russian] 

9. Romanova S.E. Osobennosti integracionny`x processov vzaimodejstviya dochernix struktur v sisteme promy`shlenny`x 

xoldingov. Monografiya [Features of integration processes of interaction of subsidiaries in the system of industrial holdings. 

Monograph] / S. E. Romanova. - Chelyabinsk, 2012. - 163 p. [in Russian] 

10. Tumakov, N. S. Konceptual`ny`e osnovy` strategicheskogo upravleniya integracionny`mi processami predpriyatij 

[Conceptual framework for strategic management of the integration processes of enterprises] / / N.S.Tumakov, E.Yu.Trifonova 

// Vestnik Nizhegorodskogo universiteta im. N. I. Lobachevskogo [Vestnik Nizhegorodskogo universiteta im. N. I. 

Lobachevsky]. - N. Novgorod: Publishing house of NNSU, 2012. - ˉ 2. - Part 2. ï P. 265 ï 271. [in Russian] 

  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

55 

 

DOI: https://doi.org/10.23670/IRJ.2018.76.10.036 

ʆʎɽʅʂɸ ʇʈʆɻʅʆɿʅʓʍ ʈɽʉʋʈʉʆɺ ʋɻʃɽɺʆɼʆʈʆɼʆɺ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆɻʆ ɸʈʂʊʀʏɽʉʂʆɻʆ 

ʐɽʃʔʌɸ ʈʆʉʉʀʀ 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʉʣʝʧʮʦʚʘ ʄ. ʀ.*  

ORCID: 0000-0002-7499-2060,  

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʗʢʫʪʩʢ, 

ʈʦʩʩʠʷ 

* ʂʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʡ ʘʚʪʦʨ (msleptsova[at]mail.ru) 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʩʳʨʴʝ ʷʚʣʷʶʪʩʷ ʰʝʣʴʬʳ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, 

ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʠ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʝʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʨʦʛʥʦʟʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ 

ʚʦʩʪʦʯʥʦ-ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʈʦʩʩʠʠ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ. ʇʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʯʪʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʠ 

ʦʪʢʨʳʪʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʙʘʣʘʥʩʳ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ).    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʚʦʜʦʨʦʜʳ, ʥʝʬʪʴ, ʛʘʟ, ɸʨʢʪʠʢʘ.  

 

ASSESSMENT OF FORECAST RESOURCES FOR HYDROCARBONS OF THE NORTH-EAST ARCTIC 

SHELF SEA OF RUSSIA 

Research article 

Sleptsova M.I. *  

ORCID: 0000-0002-7499-2060,  

Institute of Oil and Gas Problems of the Siberian Branch of the RAS, Senior Researcher of the Laboratory of Oil and Gas 

Fields, Yakutsk, Russia 

* Corresponding author (msleptsova[at]mail.ru) 

Abstract 

The shelf of the Laptev Sea, East Siberian and Chukchi Seas located in the north-eastern part of Russia is promising for 

hydrocarbon raw materials. This article presents forecast hydrocarbon reserves on the eastern Arctic shelf sea of Russia by 

various authors. The oil and gas potential of the north-eastern part of the Republic of Sakha (Yakutia) is shown to provide 

the opportunity for forecasting and discovery of predicted hydrocarbon deposits, which will significantly optimize the fuel 

and energy balances of the Arctic regions of the Republic of Sakha (Yakutia). 

Keywords: hydrocarbons, oil, gas, the Arctic Region. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ɸʨʢʪʠʢʠ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʛʨʦʤʥʳʝ 

ʟʘʧʘʩʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ.  

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʦʙʲʝʤʳ ʥʘʯʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ 

ʈʦʩʩʠʠ ʦʮʝʥʠʚʘʶʪ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʲʝʤʘʭ: ʃʘʧʪʝʚʩʢʘʷ ʅɻʆ (ʥʝʬʪʝʛʘʟʦʥʦʩʥʘʷ ʦʙʣʘʩʪʴ): ʥʝʬʪʴ (ʠʟʚʣ.) ï 2,3 ʤʣʨʜ. ʪ, ʛʘʟ 

ʩʚʦʙʦʜʥʳʡ ï 4,2 ʪʨʣʥ.ʤ
3
; ɺʦʩʪʦʯʥʦ-ɸʨʢʪʠʯʝʩʢʘʷ ʅɻʆ: ʥʝʬʪʴ (ʠʟʚʣ.) ï 6,0 ʤʣʨʜ. ʪ, ʛʘʟ ʩʚʦʙʦʜʥʳʡ ï 4,7 ʪʨʣʥ.ʤ

3
; 

ʅʦʚʦʩʠʙʠʨʩʢʦ-ʏʫʢʦʪʩʢʘʷ ʅɻʆ: ʥʝʬʪʴ (ʠʟʚʣ.) ï 0,7 ʤʣʨʜ. ʪ, ʛʘʟ ʩʚʦʙʦʜʥʳʡ ï 1,1 ʪʨʣʥ.ʤ
3
 (ʪʘʙʣʠʮʘ 1) [1, ʉ. 11]. 

 

ʊʘʙʣʠʮʘ 1 ï ʅʘʯʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʥʝʬʪʠ, ʛʘʟʘ, ʢʦʥʜʝʥʩʘʪʘ ʨʦʩʩʠʡʩʢʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʡ  

ʅʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʧʨʦʚʠʥʮʠʠ 

(ʦʙʣʘʩʪʠ) 

ʅʝʬʪʴ 

(ʠʟʚʣ.), 

ʤʣʨʜ. ʪ 

ɻʘʟ ʧʦʧʫʪʥʳʡ, 

(ʠʟʚʣ.), 

ʤʣʨʜ.ʤ
3 

ɻʘʟ 

ʩʚʦʙʦʜ-ʥʳʡ, 

ʪʨʣʥ.ʤ
3 

ʂʦʥʜʝʥ-ʩʘʪ 

(ʠʟʚʣ.), 

ʤʣʥ. ʪ 

ʃʘʧʪʝʚʩʢʘʷ 2,3 63,0 4,2 15,0 

ɺʦʩʪʦʯʥʦ-ɸʨʢʪʠʯʝʩʢʘʷ 6,0 18,0 4,7 17,0 

ʅʦʚʦʩʠʙʠʨʩʢʦ-ʏʫʢʦʪʩʢʘʷ 0,7 19,0 1,1 8,0 

ɺʩʝʛʦ 9,0 100,0 10,0 40,0 

 

ɼʣʷ ʦʮʝʥʢʠ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʥʝʬʪʠ ʠ ʛʘʟʘ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʈʦʩʩʠʠ ɽʨʝʤʠʥ ʅ.ɸ., ʂʦʥʜʨʘʪʶʢ ɸ.ʊ. ʠ ɽʨʝʤʠʥ ɸ. 

ʅ. ʦʧʝʨʠʨʫʶʪ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʧʣʦʱʘʜʴ ʰʝʣʴʬʘ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʈʦʩʩʠʠ - 6,2 ʤʣʥ. ʢʤ
2
; ʰʝʣʴʬ 

ʧʣʦʱʘʜʴʶ ʥʝ ʤʝʥʝʝ 4 ʤʣʥ. ʢʤ
2
, ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʢʣʦʥ ʠ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʟʦʥʳ ʧʣʦʱʘʜʴʶ 0,4ï0,5 ʤʣʥ. ʢʤ

2
 ʷʚʣʷʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ, ʛʜʝ ʚʳʜʝʣʝʥʦ 20 ʢʨʫʧʥʳʭ ʤʦʨʩʢʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ ʠ ʙʘʩʩʝʡʥʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ 10 ï ʩ ʜʦʢʘʟʘʥʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ [2, ʉ. 2].  

ʅʘʯʘʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʋɺ ʥʘ ʰʝʣʴʬʝ ʈʦʩʩʠʠ ʧʦ ʠʭ ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʣʷʶʪ 136 ʤʣʨʜ. ʪʦʥʥ ʫ.ʪ., ʘ 

ʥʘʯʘʣʴʥʳʝ ʠʟʚʣʝʢʘʝʤʳʝ ʨʝʩʫʨʩʳ ʋɺ ʜʦʩʪʠʛʘʶʪ 100 ʤʣʨʜ. ʪʦʥʥ ʫ.ʪ., ʚ ʪ.ʯ.: 13 ʤʣʨʜ. ʪʦʥʥ ʥʝʬʪʠ ʠ 87 ʪʨʣʥ. ʤ
3
 ʛʘʟʘ [2, ʉ. 

2]. ʂ ʢʨʫʧʥʝʡʰʠʤ ʦʩʘʜʦʯʥʳʤ ʙʘʩʩʝʡʥʘʤ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʦʪʥʝʩʝʥʳ: ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʠʡ, ʖʞʥʦ-

ʂʘʨʩʢʠʡ, ʃʘʧʪʝʚʩʢʠʡ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʠ ʏʫʢʦʪʩʢʠʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝʩʫʨʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʨʦʩʩʠʡʩʢʠʭ 

ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 
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ʊʘʙʣʠʮʘ 2 ï ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝʩʫʨʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʨʦʩʩʠʡʩʢʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʡ  

ʄʦʨʝ 
ʅʝʬʪʴ, 

(ʤʣʨʜ. ʪ) 

ʇʦʧʫʪʥʳʡ ʛʘʟ, 

(ʤʣʨʜ.ʤ
3
) 

ʉʚʦʙʦʜʥʳʡ ʛʘʟ, 

(ʪʨʣʥ.ʤ
3
) 

ʂʦʥʜʝʥʩʘʪ, 

(ʤʣʥ. ʪ) 

ʋɺ, 

ʪ.ʥ.ʵ.
*  

ʃʘʧʪʝʚʳʭ 0,724 273,12 1,555 199,50 2392,82 

ɺʦʩʪʦʯʥʦ-

ʉʠʙʠʨʩʢʦʝ 
0,016 6,71 0,173 14,75 175,52 

ʏʫʢʦʪʩʢʦʝ 0,391 111,22 0,510 58,20 947,96 

ʉʝʚʝʨʥʳʡ 

ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ 

(ʦʩʪʘʚʰʘʷʩʷ 

ʯʘʩʪʴ) 

0,187 60,80 0,226 29,11 447,22 

ɺʩʝʛʦ 1,318 451,85 2,464 301,56 3963,52 

ʇʨʠʤʝʯʘʥʠʝ: * - ʪ.ʥ.ʵ. ï ʪʦʥʥʘ ʥʝʬʪʷʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. 

 

ʕʪʠ ʞʝ ʘʚʪʦʨʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʋɺ ʘʢʚʘʪʦʨʠʡ 

ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʈʦʩʩʠʠ ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ USGS (2008) [2, ʉ. 5], ʢʦʪʦʨʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤʠ 

ʦʙʲʸʤʘʤʠ ʂʦʥʪʦʨʦʚʠʯ ʠ ʜʨʫʛʠʝ [1, ʉ. 11]; ɽʨʝʤʠʥ ʠ ʜʨʫʛʠʝ [2, ʉ.3]) ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʚ ʨʘʟʳ ʤʝʥʴʰʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʜʝʥʩʘʪʘ, ï ʥʘʦʙʦʨʦʪ ʚ ʨʘʟʳ ʙʦʣʴʰʝ (2). 

ʆʯʝʥʴ ʠʥʪʝʨʝʩʥʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʝ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʘʨʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ [3, ʉ. 65], ʢʦʪʦʨʘʷ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʠʪʦʣʦʛʠʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ, ʪʝʢʪʦʥʠʢʠ ʠ 

ʧʨʝʜʧʦʩʳʣʢʘʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʚʝʩʴʤʘ ʩʭʦʜʥʘ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʘʢʚʘʪʦʨʠʡ ʚʦʩʪʦʯʥʦ-ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʈʦʩʩʠʠ, 

ʦʩʦʙʝʥʥʦ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʠ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʝʡ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʘʚʪʦʨʳ, ʚ ʙʘʩʩʝʡʥʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʢʣʦʥʘ 

ɸʣʷʩʢʠ ʦʪʢʨʳʪʦ ʙʦʣʝʝ 160 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʥʝʙʦʣʴʰʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ 

ʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ 1,7-17 ʤʣʥ. ʪ ʥʝʬʪʠ ʠ 0,5-70 ʤʣʨʜ. ʤ
3 
ʛʘʟʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ʋʤʠʘʪ ʚ 

1968 ʛ. ʦʪʢʨʳʪʦ ʩʫʧʝʨʛʠʛʘʥʪʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʇʨʘʜʭʦ-ɹʝʡ ʩ ʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ ʥʝʬʪʠ 1,35 ʤʣʨʜ. ʪ ʠ ʛʘʟʘ 728 

ʤʣʨʜ. ʤ
3
. ʆʞʠʜʘʝʤʳʡ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʦ ʦʮʝʥʢʘʤ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʘ 2005-2050 ʛʛ., 

ʟʘʠʤʩʪʚʦʚʘʥʥʳʡ ʘʚʪʦʨʘʤʠ [4, ʉ. 8], ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 3 [3, ʉ. 68]. 

 

ʊʘʙʣʠʮʘ 3 ï ʆʞʠʜʘʝʤʳʡ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʛʘʟʘ ʠ ʥʝʬʪʠ ʧʦ ɸʨʢʪʠʯʝʩʢʦʡ ɸʣʷʩʢʝ ʟʘ 2005-2055 ʛʛ.  

 

ʊʝʨʨʠʪʦʨʠʠ 

2005-2015 2015-2055 2005-2055 

ʅʝʬʪʴ, 

ʤʣʥ. ʪ 

ɻʘʟ, 

ʤʣʨʜ. ʤ
3 

ʅʝʬʪʴ, 

ʤʣʥ. ʪ 

ɻʘʟ, ʤʣʨʜ. 

ʤ
3 

ʅʝʬʪʴ, 

ʤʣʥ. ʪ 

ɻʘʟ, ʤʣʨʜ. 

ʤ
3 

ɺʧʘʜʠʥʘ ʂʦʣʚʠʣʣ 151 280 281 652 432 932 

ʄʦʨʝ ɹʦʬʦʨʪʘ 89 28 589 560 678 588 

ʏʫʢʦʪʩʢʦʝ ʤʦʨʝ - - 1301 1400 1301 1400 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʝʬʪʷʥʦʡ ʨʝʟʝʨʚ 

ɸʣʷʩʢʠ 
151 28 740 840 891 868 

ɸʨʢʪʠʯʝʩʢʠʝ ʥʝʦʙʠʪʘʝʤʳʝ 

ʪʝʨʨʠʪʦʨʠʠ 
- - 925 56 925 56 

ʆʙʱʝʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ɸʨʢʪʠʯʝʩʢʦʡ ɸʣʷʩʢʠ 
391 336 3836 3508 4227 3844 

 

ɺ ʮʝʣʦʤ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʋɺ ʧʦ ɸʨʢʪʠʯʝʩʢʦʡ ɸʣʷʩʢʝ ʦʮʝʥʠʚʘʶʪʩʷ: ʥʝʬʪʴ ï 10-12 ʤʣʨʜ. ʪ, ʛʘʟ ï 20-25 

ʪʨʣʥ. ʤ
3
. 

ʂʘʢʠʤ ʚʠʜʠʤ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝʩʫʨʩʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʦʙʣʘʩʪʝʡ ʘʢʚʘʪʦʨʠʠ ʚʦʩʪʦʯʥʦ-

ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʈʦʩʩʠʠ (ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʠ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʝʡ), ʦʮʝʥʝʥʥʳʝ ʢʦʣʣʝʢʪʠʚʦʤ 

ʢʨʫʧʥʳʭ ʫʯʝʥʳʭ ʩʪʨʘʥʳ [1, ʉ. 11]), ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʋɺ ɸʨʢʪʠʯʝʩʢʦʡ ɸʣʷʩʢʠ. 

ʇʝʨʚʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʀʥʜʠʛʠʨʦ-ɿʳʨʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʥʘ ʩʝʚʝʨʝ-ʚʦʩʪʦʢʝ 

ʗʢʫʪʠʠ ʚʳʧʦʣʥʝʥʘ ɺʅʀɻʈʀ ʚ 1972 ʛ. [5, ʉ. 120]. ʇʦʜʩʯʝʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩ ʦʨʠʝʥʪʘʮʠʝʡ, ʚ 

ʦʩʥʦʚʥʦʤ, ʥʘ ʛʘʟʦʚʳʝ ʨʝʩʫʨʩʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʲʝʤʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʛʘʟʘ ʚ 

ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʦʛʠʙʘ ʦʧʨʝʜʝʣʝʥʳ ʚ 1,16 ï 1,20 ʪʨʣʥ.ʤ
3
. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʦʛʠʡ 

ʜʘʣʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʦʮʝʥʦʢ - ʦʪ 1,8 ʜʦ 3,9 ʪʨʣʥ.ʤ
3
. ʋʯʠʪʳʚʘʷ ʫʩʣʦʚʥʦʩʪʴ ʤʥʦʛʠʭ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʘʚʪʦʨʳ ʧʦʜʩʯʝʪʘ ʧʨʠʥʷʣʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʋɺɻ (ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ 

ʛʘʟʳ) ʚ ʦʙʲʝʤʝ 1,0-1,2 ʪʨʣʥ.ʤ
3
. 

ɺ 1987 ʛ. ʧʦʜʩʯʝʪ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʋɺ ʧʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʨʘʡʦʥʘʤ ʗɸʉʉʈ (ʗʢʫʪʩʢʘʷ ɸʚʪʦʥʦʤʥʘʷ 

ʉʦʚʝʪʩʢʘʷ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ), ʚ ʪ. ʯ. ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɿʳʨʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʧʨʦʚʝʜʝʥ ʪʨʝʩʪʦʤ 

çʗʢʫʪʩʢʛʝʦʬʠʟʠʢʘè [6]. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝ ʞʝ ʤʝʪʦʜʳ, ʯʪʦ ʠ ʨʘʥʝʝ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʧʦʜʩʯʝʪʘ (830-870 ʤʣʨʜ. ʤ
3
) 

ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʧʨʝʜʳʜʫʱʠʭ ʦʮʝʥʦʢ. 

ʅʘʨʷʜʫ ʩ ʫʩʣʦʚʥʦʩʪʴʶ ʧʨʠʥʠʤʘʝʤʳʭ ʘʥʘʣʦʛʠʡ ʧʨʠ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ ʧʦʜʩʯʝʪʘ, ʫʢʘʟʘʥʥʳʝ 

ʨʘʩʭʦʞʜʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ, ʚʝʨʦʷʪʥʦ, ʠ ʨʘʟʣʠʯʠʝʤ ʚ ʚʳʙʦʨʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (ʨʝʟʝʨʚʫʘʨʦʚ). ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʨʘʟʨʝʟ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʧʦʣʥʦʩʪʴʶ, ʚʦ ʚʪʦʨʦʤ - ʣʠʰʴ ʩʠʣʷʧʩʢʘʷ ʠ ʦʞʦʛʠʥʩʭʘʷ ʩʚʠʪʳ 

(ʙʫʦʨʢʝʤʶʩʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʷʣʘʩʴ ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʵʢʨʘʥʘ). ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ɺʅʀɻʈʀ ʦʭʚʘʪʳʚʘʣʠ ʚʝʩʴ ʄʦʤʦ-

ɿʳʨʷʥʩʢʠʡ ʙʘʩʩʝʡʥ, ʚʢʣʶʯʘʷ ɿʳʨʷʥʩʢʠʡ ʧʨʦʛʠʙ ʠ ʄʦʤʩʢʫʶ ʚʧʘʜʠʥʫ [5, ʉ. 120]. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 10 (76) ǐ ʏʘʩʪʴ 2 ǐ ʆʢʪʷʙʨʴ 

 

57 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ, ʯʪʦ ʦʙʱʘʷ ʦʮʝʥʢʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʋɺɻ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.1984 ʛ., 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ɺʅʀɻʈʀ ʧʦ ʟʘʜʘʥʠʶ ʄʠʥʛʝʦ ʉʉʉʈ (ʄʠʥʠʩʪʝʨʩʪʚʦ ʛʝʦʣʦʛʠʠ ʉʉʉʈ) ʠ ʫʪʚʝʨʞʜʝʥʥʘʷ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʝʡ, ʩʦʩʪʘʚʣʷʝʪ ʧʦ ɿʳʨʷʥʩʢʦʤʫ ʧʨʦʛʠʙʫ 742 ʤʣʨʜ. ʤ
3 
[7, ʉ. 97]. 

ɺ ʧʨʝʜʝʣʘʭ ʆʤʫʣʝʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʛʨʘʥʠʯʘʱʝʛʦ ʩ ʀʥʜʠʛʠʨʦ-ɿʳʨʷʥʩʢʠʤ ʧʨʦʛʠʙʦʤ ʩ ʶʛʘ, ʚʳʜʝʣʷʶʪ ʆʤʫʣʝʚʩʢʫʶ 

ʚʦʟʤʦʞʥʫʶ ʥʝʬʪʝʛʘʟʦʥʦʩʥʫʶ ʦʙʣʘʩʪʴ [8, C. 5]. ʀʩʧʦʣʴʟʫʷ ʩʦʛʣʘʩʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʣʦʛʠʠ ʊʫʨʫʭʘʥʦ-ʅʦʨʠʣʴʩʢʫʶ ʅɻʆ 

ʢʘʢ ʵʪʘʣʦʥ, ʘʚʪʦʨ ʚʳʧʦʣʥʠʣ ʣ ʧʨʦʛʥʦʟ ʥʘʯʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʋɺ ʧʦ ʥʘʤʝʯʝʥʥʳʤ ʠʤ 4-ʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʫʯʘʩʪʢʘʤ ʠ ʧʦ 

ɺʅɻʆ (ʚʦʟʤʦʞʥʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʘʷ ʦʙʣʘʩʪʴ) ʚ ʮʝʣʦʤ. ʇʣʦʪʥʦʩʪʴ ʋɺ ʊʫʨʫʭʘʥʦ-ʅʦʨʠʣʴʩʢʦʡ ʅɻʆ (14,5 ʪ/ʢʤ
2
), ʩ ʫʯʝʪʦʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʆʤʫʣʝʚʩʢʦʡ ɺʅɻʆ: ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʤʘʛʤʘʪʠʟʤʘ, ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʠʥʪʝʥʩʠʚʥʫʶ ʜʠʟʲʶʥʢʪʠʚʥʫʶ ʪʝʢʪʦʥʠʢʫ, ʘʚʪʦʨʦʤ 

ʫʤʝʥʴʰʝʥʘ ʚ ʪʨʠ ʨʘʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʩʯʸʪʘ ʨʝʩʫʨʩʦʚ ʋɺ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 4 [8, C. 19]. 

 

ʊʘʙʣʠʮʘ 4 ï ʈʝʩʫʨʩʳ ʋɺ ʆʤʫʣʝʚʩʢʛʦ ɺʅɻʆ  

ˉ ʅʘʟʚʘʥʠʝ ʫʯʘʩʪʢʘ ʇʣʦʱʘʜʴ, ʢʤ
2 

ʋʋɺ, ʤʣʥ. ʪ 

1 ʋʷʨʠʥʩʢʠʡ 460 9,2 

2 ʀʨʶʜʠʡʩʢʠʡ 150 3,0 

3 ʉʫʧʢʘʥʠʥʴʩʢʠʡ 340 6,8 

4 ʋʨʫʣʴʪʫʥʩʢʠʡ 520 10,4 

ʉʫʤʤʘʨʥʦ ʧʦ 4-ʤ ʫʯʘʩʪʢʘʤ 1470 29,4 

ɺʩʝʛʦ ʧʦ ʆʤʫʣʝʚʩʢʦʡ ɺʅɻʆ 95000 72,5 

 

ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʠʟʫʯʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʈʦʩʩʠʠ ʠ ʟʘ 

ʨʫʙʝʞʦʤ ʚʩʝ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ɸʨʢʪʠʯʝʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʧʦʷʩʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʘʢʚʘʪʦʨʠʡ ʚʦʩʪʦʯʥʦ-ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ (ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʠ 

ʏʫʢʦʪʩʢʦʛʦ) ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ, ʚʝʩʴʤʘ ʥʠʟʢʘʷ, ʘ ʛʣʫʙʦʢʦʝ ʙʫʨʝʥʠʝ ʟʜʝʩʴ ʝʱʸ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʴ. ʆʙʲʝʤʳ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, ʧʣʦʪʥʦʩʪʴ ʝʸ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʦʨʷʤʠ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʤʦʞʥʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5 [9, C.5; 10, C. 57]. 

 

ʊʘʙʣʠʮʘ 5 ï ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʘʢʚʘʪʦʨʠʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʈʦʩʩʠʠ  

ʄʦʨʷ ʈʦʩʩʠʡʩʢʦʡ 

ɸʨʢʪʠʢʠ 

ʀʟʫʯʝʥʥʦʩʪʴ ʂʦʣʠʯʝʩʪʚʦ 

ʣʦʢʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ 
ʉʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ 

(ʉʈʈ), ʪʳʩ. ʢʤ 

ʇʣʦʪʥʦʩʪʴ 

ʉʈʈ, ʢʤ/ʢʤ
2
 

ʃʘʧʪʝʚʳʭ 52,91 0,08 40 

ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ 24,44 0,03 10 

ʏʫʢʦʪʩʢʦʝ 19,51 0,06 23 

 

ɺ ʩʚʷʟʠ ʩ ʧʝʨʝʜʘʯʝʡ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʨʷʜʘ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʘʢʚʘʪʦʨʠʠ ʚʦʩʪʦʯʥʦ-ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʈʦʩʩʠʠ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʨʫʧʥʝʡʰʝʡ ʢʦʤʧʘʥʠʠ ʆɸʆ çʅʂ çʈʦʩʥʝʬʪʴè, ʥʝʩʦʤʥʝʥʥʦ, ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʫʣʫʯʰʠʪʩʷ 

ʩʠʪʫʘʮʠʷ ʩ ʠʟʫʯʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʢʨʫʧʥʝʡʰʝʛʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘ ʋɺ ʨʝʛʠʦʥʘ ʠ, ʚʦʟʤʦʞʥʦ, ʩ ʦʪʢʨʳʪʠʷʤʠ ʢʨʫʧʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʢʘʢ ʵʪʦ ʩʣʫʯʠʣʦʩʴ ʚ ʰʝʣʴʬʝ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʥʘ ʟʘʧʘʜʝ ʠ ɸʨʢʪʠʯʝʩʢʦʡ 

ɸʣʷʩʢʝ ï ʥʘ ʚʦʩʪʦʢʝ. 

 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʟʘʜʘʥʠʷ 
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Abstract 

The article is devoted to the study of the class direction of the psychological legal consciousness of M.A. Reisner, the 

representative of the Soviet legal science in the 20s of the 20
th
 century. The pre-revolutionary psychological school of law of 

Leon Petrazycki is analyzed, as well as the influence of Marxism on the re-interpretation of these views. The legal 

consciousness of M.A. Reisner as a manifestation of compromise and connection of intuitive rights of certain classes existing 

in a particular society is under consideration. Particular attention is paid to the interpretation of the law as a secular ideology 

based on truth, justice, and equality in the understanding of the Soviet scholar. 
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ʇʨʘʚʦʧʦʥʠʤʘʥʠʝ ʢʘʢ ʧʦʥʷʪʠʝ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʚʝʪʩʢʦʡ ʪʝʦʨʠʠ ʧʨʘʚʘ, ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʧʨʘʚʦʚʝʜʳ ʚʝʣʠ ʨʝʯʴ ʦ çʪʝʦʨʠʷʭ ʧʨʘʚʘè, çʫʯʝʥʠʷʭ ʧʨʘʚʘè, çʢʦʥʮʝʧʮʠʷʭ ʧʨʘʚʘè, ʪʝʨʤʠʥ ʧʨʘʚʦʧʦʥʠʤʘʥʠʝ ʝʱʝ 

ʦʪʩʫʪʩʪʚʦʚʘʣ [1]. 

ɺʦʟʥʠʢʰʠʝ ʚ ʩʦʚʝʪʩʢʦʤ ʧʨʘʚʦʚʝʜʝʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʫʨʥʳʭ ʩʧʦʨʦʚ ʦ ʙʫʜʫʱʝʤ ʧʨʘʚʘ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʧʨʘʚʦʧʦʥʠʤʘʥʠʶ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʝʜʠʥʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ, ʢʦʪʦʨʦʡ ʩʪʘʣʦ ʫʯʝʥʠʝ ʤʘʨʢʩʠʟʤʘ-

ʣʝʥʠʥʠʟʤʘ [2]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʨʘʚʦʧʦʥʠʤʘʥʠʷ ʧʨʦʭʦʜʠʣʦ ʚ ʥʝʧʨʦʩʪʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, 

ʧʨʝʦʜʦʣʝʚʘʷ ʫʪʚʝʨʜʠʚʰʠʡʩʷ ʚ ʧʦʩʪʨʝʚʦʣʶʮʠʦʥʥʦʤ ʧʨʘʚʦʩʦʟʥʘʥʠʠ ʧʨʘʚʦʚʦʡ ʥʠʛʠʣʠʟʤ, ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʠʜʝʦʣʦʛʠʟʘʮʠʠ 

ʥʘʫʯʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʕʪʦ ʙʳʣ ʧʝʨʠʦʜ ʥʘʜʝʞʜ ʠ ʫʩʠʣʠʡ ʧʨʝʦʜʦʣʝʪʴ ʫʟʦʩʪʴ ʥʦʨʤʘʪʠʚʠʩʪʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʘʚʫ.  

ʅʘ ʟʘʨʝ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʚ ʧʨʘʚʦʚʦʡ ʥʘʫʢʝ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʘʚʦʧʦʥʠʤʘʥʠʠ, 

ʢʦʪʦʨʳʝ ʩʣʦʞʠʣʠʩʴ ʝʱʝ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʤ ʧʨʘʚʦʚʝʜʝʥʠʠ [3].  

ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʚ ʨʦʩʩʠʡʩʢʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʥʘʫʢʝ ʩʦʛʣʘʩʥʦ ɹ.ɸ. ʂʠʩʪʷʢʦʚʩʢʦʤʫ ʩʫʱʝʩʪʚʦʚʘʣʠ ʯʝʪʳʨʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʧʨʘʚʦʧʦʥʠʤʘʥʠʷ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ (ʶʨʠʜʠʯʝʩʢʠʡ ʧʦʟʠʪʠʚʠʟʤ); 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʧʨʘʚʦ ʢʘʢ ʬʦʨʤʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ; ʵʪʠʯʝʩʢʘʷ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ [4]. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ ʧʨʘʚʘ ʃ.ʀ. ʇʝʪʨʘʞʠʮʢʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣ ʧʨʘʚʦ ʢʘʢ ʦʪʨʘʞʝʥʠʝ ʩʦʟʥʘʥʠʷ 

ʠʥʜʠʚʠʜʘ, ʧʩʠʭʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ, ʧʨʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʥʩʪʠʥʢʪʳ,  ʵʤʦʮʠʡ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ ʧʝʨʝʞʠʚʘʥʠʷ. ɺ ʩʚʦʝʡ çʵʤʦʮʠʦʥʘʣʴʥʦʡ ʪʝʦʨʠʠ ʧʨʘʚʘè ʇʝʪʨʘʞʠʮʢʠʡ ʨʘʟʜʝʣʷʣ ʧʨʘʚʦʚʳʝ 

ʠ ʤʦʨʘʣʴʥʳʝ ʵʤʦʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʘʚʦʚʳʭ ʵʤʦʮʠʡ ʫʯʝʥʳʡ ʫʩʤʘʪʨʠʚʘʣ ʚ ʠʭ ʜʚʦʡʩʪʚʝʥʥʦʤ ʭʘʨʘʢʪʝʨʝ, ʪʘʢ ʢʘʢ 

ʘʚʪʦʨʠʪʘʨʥʦ (ʠʤʧʝʨʘʪʠʚʥʦ) ʚʦʟʣʘʛʘʝʤʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʦʜʥʦʛʦ ʩʫʙʲʝʢʪʘ ʦʪʥʦʰʝʥʠʡ ʩʦʯʝʪʘʶʪʩʷ ʩ  ʚʦʟʤʦʞʥʳʤʠ 

ʧʨʠʪʷʟʘʥʠʷʤʠ ʜʨʫʛʦʛʦ. ʇʦʜʦʙʥʳʝ ʵʤʦʮʠʠ ʃ.ʀ. ʇʝʪʨʘʞʠʮʢʠʡ ʦʙʦʟʥʘʯʠʣ ʢʘʢ ʠʤʧʝʨʘʪʠʚʥʦ-ʘʪʨʠʙʫʪʠʚʥʳʝ. ʇʨʘʚʦʚʳʝ 

ʵʤʦʮʠʠ ʙʳʚʘʶʪ ʜʚʫʭ ʚʠʜʦʚ: ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʟʠʪʠʚʥʳʤ, ʠʩʭʦʜʷʱʠʤ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʘʚʦʤ, ʠ ʩ ʠʥʪʫʠʪʠʚʥʳʤ, ʣʠʯʥʳʤ 

ʧʨʘʚʦʤ. ʇʨʘʚʦ ʠʥʪʫʠʪʠʚʥʦʝ ʜʦʤʠʥʠʨʫʝʪ ʚ ʩʦʮʠʘʣʴʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦʣʴʢʦ ʦʥʦ ʝʩʪʴ ʙʝʟʫʩʣʦʚʥʦʝ, 

ʨʝʘʣʴʥʦʝ, ʧʦʜʣʠʥʥʦʝ ʧʨʘʚʦ, ʩʯʠʪʘʣ ʧʨʘʚʦʚʝʜ. ʇʝʨʚʦʦʩʥʦʚʦʡ ʧʨʘʚʦʚʳʭ ʵʤʦʮʠʡ ʩʣʫʞʘʪ ʥʦʨʤʘʪʠʚʥʳʝ ʬʘʢʪʳ. ʅʦʨʤʳ 

ʧʨʘʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʥʦʩ ʩʚʦʠʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʥʘ ʠʥʳʭ ʣʠʮ, ʪʦ ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ  ʦʥʠ 

ʦʙʣʘʜʘʶʪ ʧʨʘʚʘʤʠ ʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ. ʇʨʘʚʦ ʠ ʟʘʢʦʥ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʥʦ ʥʝ ʵʪʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʘʚʦ 

ʩʣʫʞʘʪ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʨʘʚʘ, ʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʞʠʚʘʥʠʷ  ʚ ʚʠʜʝ ʠʥʪʫʠʪʠʚʥʦʛʦ ʧʨʘʚʘ. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʘ ʚʦʟʤʦʞʥʦ ʠ ʙʝʟ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʝʡʩʪʚʠʝ ʧʨʘʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʨʠʥʫʞʜʝʥʠʝʤ [5]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʢʪʘʪʫʨʳ ʧʨʦʣʝʪʘʨʠʘʪʘ ʥʘʨʢʦʤ ʶʩʪʠʮʠʠ ɼ.ʀ. ʂʫʨʩʢʠʡ ʚ 20-ʝ ʛʦʜʳ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʣ ʠʜʝʶ 

ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʘʚʘ,  ʚʳʨʘʞʘʶʱʝʛʦ ʠʥʪʝʨʝʩʳ ʨʘʙʦʯʝʛʦ ʢʣʘʩʩʘ, ʯʪʦ ʥʘʰʣʦ ʚʳʨʘʞʝʥʠʝ ʚ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʤʝʨʘʭ 

ʚʦʝʥʥʦʛʦ ʢʦʤʤʫʥʠʟʤʘ. ʈʘʟʚʠʪʠʝ ʢʣʘʩʩʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʘʚʝ ʥʘ ʦʩʥʦʚʝ ʧʩʠʭʦʣʦʛʠʟʤʘ ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʘʤʠ ʪʘʢʠʭ  

ʪʘʣʘʥʪʣʠʚʳʭ ʫʯʝʥʳʭ ʢʘʢ ʄ.ɸ. ʈʝʡʩʥʝʨ, ʗ.ʄ. ʄʘʛʘʟʠʥʝʨ, ɽ.ɸ. ʕʥʛʝʣʴ, ʀ.ɼ. ʀʣʴʠʥʩʢʠʡ ʠ ʜʨ. 

ʋʞʝ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʠʦʜ  ʄʠʭʘʠʣ ɸʥʜʨʝʝʚʠʯ ʈʝʡʩʥʝʨ (1868-1928 ʛʛ.) ʥʘʯʘʣ ʢʣʘʩʩʦʚʦʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ 

ʠʜʝʡ ʧʩʠʭʦʣʦʛʠʟʤʘ ʇʝʪʨʘʞʠʮʢʦʛʦ [6]. ʆʥ ʧʨʠʜʘʣ ʠʥʪʫʠʪʠʚʥʦʤʫ ʧʨʘʚʫ ʤʘʨʢʩʠʩʪʩʢʠʡ ʩʤʳʩʣ, ʢʦʛʜʘ ʧʨʘʚʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʜʝʦʣʦʛʠʯʝʩʢʘʷ ʥʘʜʩʪʨʦʡʢʘ ʥʘʜ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʘʚʦ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʘʣʴʥʦʩʪʴ, ï ʧʦʜʯʝʨʢʠʚʘʣ ʫʯʝʥʳʡ, ï ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʦʩʥʦʚʝ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ ʝʛʦ ʬʦʨʤʫ, ʧʨʠʟʥʘʚʘʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʤʘʨʢʩʠʩʪʩʢʦʝ ʫʯʝʥʠʝ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʨʘʟʨʘʙʦʪʘʥʦ ʣʠʰʴ 

ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʥʦ ʪʝʦʨʠʷ ʧʨʘʚʘ ʥʝʟʘʚʝʨʰʝʥʥʘ ʠ ʥʫʞʜʘʝʪʩʷ  ʚ ʜʦʨʘʙʦʪʢʝ. 

ʄʘʨʢʩʠʟʤ ʧʦʟʚʦʣʠʣ ʝʤʫ ʠʟʫʯʠʪʴ ʨʝʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʢʣʘʩʩʦʚʦʝ ʠʥʪʫʠʪʠʚʥʦʝ ʧʨʘʚʦ, ʬʦʨʤʠʨʫʶʱʝʝʩʷ  ʙʝʟ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʢʘʞʜʳʤ ʢʣʘʩʩʦʤ ʦʪʜʝʣʴʥʦ, ʢʘʢ ʧʨʘʚʷʱʠʤ, ʪʘʢ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤ, ʦʪʨʘʞʘʷ ʝʛʦ ʦʙʱʝʩʪʚʝʥʥʫʶ 

ʨʦʣʴ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ.  ʈʝʡʩʥʝʨ ʫʢʘʟʳʚʘʣ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʢʘʢ ʧʨʘʚʘ ʙʫʨʞʫʘʟʠʠ, ʪʘʢ ʠ ʧʨʘʚʘ ʧʨʦʣʝʪʘʨʠʘʪʘ 

ʠ ʧʨʘʚʘ ʢʨʝʩʪʴʷʥʩʪʚʘ. ʇʨʘʚʦ, ʧʦʣʘʛʘʣ ʤʳʩʣʠʪʝʣʴ, ʚʳʩʪʫʧʘʷ  ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʠʩʢʘ ʨʘʚʝʥʩʪʚʘ ʠ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʩʦʜʝʨʞʠʪ ʜʚʘ ʚʘʞʥʳʭ ʘʩʧʝʢʪʘ: ʚʦʣʝʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʦʜʥʦʩʪʦʨʦʥʥʝʝ çʩʫʙʲʝʢʪʠʚʥʦʝ 

ʧʨʘʚʦè ʠ ʥʘʣʠʯʠʝ ʝʜʠʥʦʡ ʧʨʘʚʦʚʦʡ ʩʨʝʜʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʢʣʶʯʝʥʠʷ ʩʦʛʣʘʰʝʥʠʷ ʚ ʚʠʜʝ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ 

çʦʙʲʝʢʪʠʚʥʦʛʦ ʧʨʘʚʘè. ɹʦʨʴʙʘ ʟʘ ʧʨʘʚʦ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʡ ʝʜʠʥʦʡ ʩʨʝʜʳ. 

ʆʜʥʘʢʦ, ʚʩʷ ʠʩʪʦʨʠʷ ʧʨʘʚʘ ʧʦʢʘʟʳʚʘʝʪ ʫʛʘʩʘʥʠʝ ʧʨʘʚʘ, ʢʦʪʦʨʦʝ ʟʘʚʝʨʰʠʪʩʷ ʝʛʦ çʦʢʦʥʯʘʪʝʣʴʥʦʡ ʛʠʙʝʣʴʶè ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʢʦʤʤʫʥʠʟʤʘ ʩʯʠʪʘʣ ʫʯʝʥʳʡ [7]. 

ʄ.ɸ. ʈʝʡʩʥʝʨ ʩʦʛʣʘʩʝʥ ʩ ʃ.ʀ. ʇʝʪʨʘʞʠʮʢʠʤ, ʯʪʦ ʧʨʘʚʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʱʝʩʪʚʘ ʚʢʣʶʯʘʝʪ  ʩʦʚʦʢʫʧʥʦʩʪʴ  

ʠʥʪʫʠʪʠʚʥʳʭ ʧʨʘʚ. ɽʜʠʥʦʝ ʧʨʘʚʦ ʚ ʧʦʥʠʤʘʥʠʠ ʈʝʡʩʥʝʨʘ ʵʪʦ ʧʦʩʣʝʜʩʪʚʠʝ ʢʦʤʧʨʦʤʠʩʩʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʦʙʱʝʩʪʚʝ ʢʣʘʩʩʦʚʳʭ ʠʥʪʫʠʪʠʚʥʳʭ ʧʨʘʚ. ʅʘʧʨʠʤʝʨ, ʩʦʚʝʪʩʢʦʝ ʧʨʘʚʦ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ 

ʧʨʦʣʝʪʘʨʩʢʦʛʦ, ʢʨʝʩʪʴʷʥʩʢʦʛʦ ʠ ʙʫʨʞʫʘʟʥʦʛʦ ʧʨʘʚʘ. ɽʩʣʠ ʩʦʙʩʪʚʝʥʥʦ ʤʘʨʢʩʠʟʤ ʩʚʦʜʠʪ ʧʨʘʚʦ ʢ ʚʦʣʝ ʛʦʩʧʦʜʩʪʚʫʶʱʝʛʦ 

ʢʣʘʩʩʘ, ʪʦ ʈʝʡʩʥʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʘʚʦ ʢʘʢ ʢʦʤʧʨʦʤʠʩʩ ʨʘʟʣʠʯʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʛʨʫʧʧ. ʇʨʠ ʵʪʦʤ ʧʨʦʷʚʣʝʥʠʝʤ 

ʩʫʱʥʦʩʪʠ ʧʨʘʚʘ, ʩʯʠʪʘʝʪ ʄ.ɸ. ʈʝʡʩʥʝʨ, ʩʣʫʞʠʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ çɻʦʩʫʜʘʨʩʪʚʦè 

ʫʯʝʥʳʡ ʢʦʥʩʪʘʪʠʨʫʝʪ, ʯʪʦ ʧʨʘʚʦ ʵʪʦ ʧʨʦʷʚʣʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʡ ʚʣʘʩʪʠ ʣʶʜʝʡ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ. ɺ ʯʘʩʪʠ ʚʪʦʨʦʡ ʨʘʙʦʪʳ 

çɻʦʩʫʜʘʨʩʪʚʦè ʧʨʘʚʦʚʝʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʘʚʦ ʢʘʢ ʠʜʝʦʣʦʛʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʨʘʚʜʝ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʨʘʚʝʥʩʪʚʝ [8]. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʈʝʡʩʥʝʨ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʦ ʢʘʢ ʠʜʝʦʣʦʛʠʶ. ʇʨʘʚʦ ʠʤʝʝʪ ʣʠʯʥʳʡ, ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʜʦ ʪʦʛʦ 

ʤʦʤʝʥʪʘ ʧʦʢʘ ʥʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʨʫʛʠʤ ʩʫʙʲʝʢʪʠʚʥʳʤ ʧʨʘʚʦʤ ʠ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʦʤʧʨʦʤʠʩʩʝ ʧʦʨʦʞʜʘʶʱʝʤ ʝʜʠʥʦʝ 

ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʘʚʦ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʦʨʤʘ ʧʨʘʚʘ ʚʳʩʪʫʧʘʝʪ ʢʨʠʪʝʨʠʝʤ ʠ 

ʰʘʙʣʦʥʦʤ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. ʃʶʙʦʝ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʘʚʦ ʩʯʠʪʘʣ ʄ.ɸ. ʈʝʡʩʥʝʨ ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʘʢʪʘ ʣʠʙʦ 

ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ, ʣʠʙʦ ʥʝʩʢʦʣʴʢʠʭ ʥʦʩʠʪʝʣʝʡ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʘʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʦʟʥʠʢʘʶʱʝʡ ʦʙʱʥʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ, 

ʚʳʩʪʫʧʘʶʱʝʛʦ ʠʜʝʦʣʦʛʠʝʡ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʚʝʜʝʥʠʠ ʩʪʦʨʦʥ. ʅʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʧʨʘʚʘ ï ʥʘʣʠʯʠʝ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʧʨʦʪʝʩʪʝ, ʠʜʫʱʝʤ ʠʟʥʫʪʨʠ  ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʥʘʮʝʣʝʥʥʦʤ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʫʪʝʤ ʚʟʘʠʤʥʳʭ ʫʩʪʫʧʦʢ ʠ ʢʦʤʧʨʦʤʠʩʩʘ.  

ʆʜʥʘʢʦ, ʥʘ ʚʟʛʣʷʜ ɺ.ɸ. ɹʘʯʠʥʠʥʘ ʢʣʘʩʩʦʚʘʷ ʠʜʝʷ ʚ ʩʦʚʝʪʩʢʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʚʝʣʘ ʢ ʧʦʜʤʝʥʝ ʩʧʨʘʚʝʜʣʠʚʦʛʦ 

ʧʨʘʚʘ ʥʘ ʝʛʦ ʧʦʣʥʫʶ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ, ʪʫ, ʯʪʦ ɻʝʛʝʣʴ ʚ ʨʘʙʦʪʝ çʌʠʣʦʩʦʬʠʷ ʧʨʘʚʘè ʥʘʟʳʚʘʣ ʥʝʧʨʘʚʦ [9]. ʉʦʚʝʪʩʢʦʝ 

ʧʨʘʚʦ ʦʪʚʝʨʛʘʣʦ ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʭʨʠʩʪʠʘʥʩʪʚʘ, ʪʘʢ ʠ ʮʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʠ ʛʫʤʘʥʠʟʤʘ, ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ. ɸʛʨʝʩʩʠʚʥʳʡ ʩʝʢʫʣʷʨʠʟʤ ʈʝʡʩʥʝʨʘ ʧʦʟʚʦʣʠʣ ʘʥʛʘʞʠʨʦʚʘʪʴ ʧʘʨʪʠʡʥʦʩʪʴ ʜʠʢʪʘʪʫʨʳ ʧʨʦʣʝʪʘʨʠʘʪʘ 

[10]. ʖʨʠʩʪʫ ʜʦʚʝʨʠʣʠ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʦʝʢʪ ɼʝʢʨʝʪʘ ʦʙ ʦʪʜʝʣʝʥʠʠ ʮʝʨʢʚʠ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʨʠʛʣʘʩʠʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʩʦʩʪʘʚʣʝʥʠʠ ʧʝʨʚʦʡ ʂʦʥʩʪʠʪʫʮʠʠ ʈʉʌʉʈ. ʏʫʚʩʪʚʫʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʩʝʜʦʟʚʦʣʝʥʥʦʩʪʴ, ʈʝʡʩʥʝʨ ʧʦʟʚʦʣʷʣ ʩʝʙʝ ʠ 

ʢʘʪʝʛʦʨʠʯʥʳʝ ʟʘʷʚʣʝʥʠʷ ʚ ʜʫʭʝ ʧʨʘʚʦʚʦʛʦ ʥʠʛʠʣʠʟʤʘ, ʥʘʧʨʠʤʝʨ: ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʜʠʢʪʘʪʫʨʘ, ʪʦ ʟʘʯʝʤ ʧʨʘʚʦ; ʠʣʠ, ʥʝ 

ʪʦʣʴʢʦ ʨʝʣʠʛʠʷ ʦʧʠʫʤ ʜʣʷ ʥʘʨʦʜʘ, ʥʦ ʠ ʧʨʘʚʦ ʧʦʜʦʙʥʳʡ ʦʧʠʫʤ.  

ʄ.ɸ. ʈʝʡʩʥʝʨ ʦʪʨʠʮʘʣ ʪʨʘʜʠʮʠʦʥʥʫʶ, ʢʣʘʩʩʠʯʝʩʢʫʶ ʧʨʘʚʦʚʫʶ ʠʜʝʦʣʦʛʠʶ, ʦʪʨʘʞʘʚʰʫʶ ʚ ʩʚʦʝʤ ʩʦʜʝʨʞʘʥʠʠ 

ʨʝʛʫʣʷʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʥʦʨʤ ʨʝʣʠʛʠʠ. ʆʥ ʧʝʨʝʦʩʤʳʩʣʠʣ ʤʘʨʢʩʠʩʪʩʢʠʝ ʜʦʛʤʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʘʚʦʧʦʥʠʤʘʥʠʶ, ʠʟʫʯʠʣ ʧʨʘʚʦ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʜʝʦʣʦʛʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʩʦʮʠʘʣʴʥʳʝ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʋʯʝʥʠʶ ʈʝʡʩʥʝʨʘ ʧʨʠʩʫʱʝ ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʣʷ ʥʘʫʢʠ ʨʘʥʥʝʛʦ 

ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʥʦʨʤʘʪʠʚʠʩʪʩʢʦʛʦ ʧʨʘʚʦʧʦʥʠʤʘʥʠʷ. ʊʚʦʨʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʤʳʩʣʠʪʝʣʷ ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʮʝʥʥʦʩʪʴ ʢʘʢ ʷʨʢʠʡ ʦʙʨʘʟʝʮ ʩʦʚʝʪʩʢʦʡ ʧʨʘʚʦʚʦʡ ʪʝʦʨʠʠ.  
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Abstract 

The present article is devoted to the issue of observing childrenôs rights to health care in the field of medicines circulation. 

The priorities and main directions of the state policy in the field of protection of childrenôs right to health are discussed. A 

survey of pharmaceutical workers and the analysis of the data are performed. A real picture of the sale of medicines to children 

and related problems are revealed. The need for the development and approval of retail entities of standard operating 

procedures by managers is established to comply with the rules of proper pharmacy practice of medicines for medical use. 
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ʉʦʛʣʘʩʥʦ ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʈʌ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʜʦʣʛʦʩʨʦʯʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʪʘʢʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚ ʛʨʘʞʜʘʥ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤʠ ʧʨʘʚʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ [1]. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʘʨʘʥʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠ ʟʘʱʠʪʳ ʧʨʘʚ ʠ ʠʥʪʝʨʝʩʦʚ ʜʝʪʝʡ ʥʘ ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʥʥʦʡ ʩʬʝʨʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ 

ʜʝʪʩʪʚʘ 2018-2027 ʛʦʜʳ ʚ ʈʌ ʦʙʲʷʚʣʝʥʳ ɼʝʩʷʪʠʣʝʪʠʝʤ ʜʝʪʩʪʚʘ [2]. 

ɺ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʧʨʘʚʘ ʨʝʙʝʥʢʘ ʥʘ ʟʜʦʨʦʚʴʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʩʫʱʝʩʪʚʫʶʪ 

ʥʝʨʝʰʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʠʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ 

ʤʝʭʘʥʠʟʤʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʷʜʘ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. 

ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʣʝʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ ʠʣʠ ʞʠʟʥʠ ʢʘʢ 

ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʠʭ ʧʨʠʤʝʥʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʚʩʝʭ ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ. ɺ ʚʦʧʨʦʩʝ ʚʳʙʦʨʘ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʘʣʠʯʠʝ ʫ ʧʦʪʨʝʙʠʪʝʣʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʙʝʥʢʘ, 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʤʧʝʪʝʥʪʥʳʡ ʚʳʙʦʨ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʤʦʞʝʪ ʣʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ, ʦʮʝʥʠʪʴ ʩʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʚ ʨʘʤʢʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʩʘʤʦʣʝʯʝʥʠʷ [3]. 

ɺ ʈʦʩʩʠʠ ʦʬʠʮʠʘʣʴʥʦʛʦ ʟʘʧʨʝʪʘ ʦʪʧʫʩʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʝʪʷʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʧʨʦʚʦʟʛʣʘʰʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʠʭ ʦʙʨʘʱʝʥʠʠ [4]. ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʠʥʮʠʧʦʚ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʠʟʥʘʝʪ ʧʨʠʦʨʠʪʝʪ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ [5]. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʬʠʛʫʨʠʨʫʝʪ ʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. 

ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʤ ʠʟ ʧʫʥʢʪʦʚ ʇʨʘʚʠʣ ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʘʤʢʘʭ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ ʟʘʢʨʝʧʣʷʝʪʩʷ: çʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʱʠʱʝʥ ʧʝʨʚʠʯʥʦʡ (ʚʥʫʪʨʝʥʥʝʡ) ʫʧʘʢʦʚʢʦʡ, ʢʦʪʦʨʘʷ, 

ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʜʦʣʞʥʘ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʝʛʦ ʧʦʧʘʜʘʥʠʶ ʚ ʨʫʢʠ ʜʝʪʝʡè [6].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʦʨʦʪʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʦʨʠʪʝʪ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʢʫʧʢʘ ʜʝʪʴʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʩʫʙʲʝʢʪʝ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʣʠ (ʘʧʪʝʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ) ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʧʦʢʫʧʢʦʡ, ʮʝʣʴ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʚʦʟʨʘʩʪʫ. 
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63 

 

  ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʧʫʩʢʘ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʘʥʘʣʠʟʘ ʜʝʡʩʪʚʠʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ, ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʧʝʨʚʦʛʦ ʩʪʦʣʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 104 ʩʧʝʮʠʘʣʠʩʪʘ (ʩʨʝʜʠ ʥʠʭ 49,5% ʠʤʝʶʪ ʦʧʳʪ ʨʘʙʦʪʳ ʙʦʣʝʝ 5 ʣʝʪ) ʘʧʪʝʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʠ. ʇʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʶʣʴ 2018 ʛʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʘʥʢʝʪ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʝʪʠ ʧʦʩʝʱʘʶʪ ʘʧʪʝʢʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ (33% - ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʤʝʩʷʮ, 29,1% - 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʥʝʜʝʣʶ, 37,9% - ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ). ʇʨʠʯʝʤ ʦʧʨʦʰʝʥʥʳʝ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʦʙʨʘʱʘʶʪʩʷ 

ʛʨʘʞʜʘʥʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 14 ʜʦ 18 ʣʝʪ (77,7%). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʜʳʝ ʧʦʢʫʧʘʪʝʣʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʨʠʦʙʨʝʪʘʶʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ, ʜʝʪʩʢʦʝ ʠ ʜʠʝʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ (41,1%), ʘ ʪʘʢʞʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ (36,4%), 

ʨʘʟʣʠʯʥʳʝ ʪʦʚʘʨʳ ʧʦ ʫʭʦʜʫ ʟʘ ʜʝʪʴʤʠ (13,4%), ʤʝʜʠʮʠʥʩʢʠʝ ʠʟʜʝʣʠʷ (9,1%). 

ɼʘʣʝʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʣʫʯʘʝ ʦʙʨʘʱʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʚ 

ʘʧʪʝʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʦʪ ʨʦʜʠʪʝʣʝʡ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʦʪʧʫʩʢʘʶʪ (36%) ʦʧʨʦʰʝʥʥʳʭ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʧʨʝʪʘ ʩʚʦʙʦʜʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʪʧʫʩʢ (34%), 

ʦʪʢʘʟʳʚʘʶʪ ʚ ʦʪʧʫʩʢʝ, ʣʠʙʦ ʧʨʦʩʷʪ ʧʦʟʚʦʥʠʪʴ ʨʦʜʠʪʝʣʷʤ (30%). ʇʨʠ ʵʪʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ (77,5%), ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʧʫʩʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, 

ʯʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ (19,6%) ʦʪʤʝʪʠʣʠ, ʯʪʦ ʨʦʜʠʪʝʣʠ ʧʨʠʭʦʜʠʣʠ ʞʘʣʦʚʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʨʝʙʝʥʢʫ ʚʳʜʘʣʠ ʥʝʧʨʘʚʠʣʴʥʦ 

ʩʜʘʯʫ ʠʣʠ ʦʪʧʫʩʪʠʣʠ ʥʝ ʪʦʪ ʪʦʚʘʨ, ʟʘʤʝʯʘʥʠʝ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʦʣʫʯʘʣʠ (2,9%). ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʧʦ ʠʥʬʦʨʤʘʮʠʠ 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʢʫʧʢʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʠ ʦʜʠʥ ʨʝʙʝʥʦʢ ʥʝ ʧʦʩʪʨʘʜʘʣ.  

ɺ ʪʘʢʦʤ ʥʝʷʩʥʦʤ ʠ ʥʝ ʨʘʟʲʷʩʥʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʚʦʧʨʦʩʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʘʧʪʝʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʧʠʩʘʥ ʧʦʨʷʜʦʢ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʪʧʫʩʢʘ ʪʦʚʘʨʦʚ ʘʧʪʝʯʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ (56,7%) ʦʪʤʝʪʠʣʦ, ʯʪʦ ʥʠʢʘʢʠʭ ʧʨʘʚʠʣ ʧʦ ʨʘʙʦʪʝ ʩ ʣʠʮʘʤʠ ʤʣʘʜʰʝ 18 ʣʝʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʏʘʩʪʴ 

ʨʝʩʧʦʥʜʝʥʪʦʚ (22,1%) ʥʘʧʨʦʪʠʚ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʫʢʦʚʦʜʠʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʠ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ 

(ʩʫʱʝʩʪʚʫʝʪ ʨʝʛʣʘʤʝʥʪ ʜʠʘʣʦʛʘ ʠ ʦʪʢʘʟʘ ʚ ʦʪʧʫʩʢʝ ʜʝʪʷʤ), ʦ ʟʘʧʨʝʪʝ ʧʨʦʜʘʞʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ ʯʝʨʝʟ ʦʙʲʷʚʣʝʥʠʝ ʚ ʪʦʨʛʦʚʦʡ ʟʦʥʝ ʦʪʤʝʪʠʣʠ (14,4%). ʆʩʪʘʣʴʥʳʝ ʨʝʩʧʦʥʜʝʥʪʳ (6,8%) ʦʪʚʝʪʠʣʠ, ʯʪʦ ʠʤ 

ʨʘʟʨʝʰʝʥʦ ʦʪʧʫʩʢʘʪʴ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʠʝ ʠʟʜʝʣʠʷ.  

ʉʘʤʠ ʞʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʦʦʙʱʝ ʥʝ ʩʪʦʠʪ ʦʪʧʫʩʢʘʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʪ.ʢ. ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʤʦʛʫʪ ʩʣʫʯʘʡʥʦ ʧʦʩʪʨʘʜʘʪʴ (62,5%). ɺ 2015 ʛʦʜʫ ʧʦ 

ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ 16,6 ʪʳʩʷʯʠ ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 17 ʣʝʪ ʧʦʣʫʯʠʣʠ ʦʪʨʘʚʣʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ [7, ʉ. 70]. ʆ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʧʫʩʢʘ ʥʝʢʦʪʦʨʳʭ ʪʦʚʘʨʦʚ ʘʧʪʝʯʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʫʪʚʝʨʞʜʘʶʪ (37,5%) ʦʧʨʦʰʝʥʥʳʭ. ʀʟ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪʥʠʢʦʚ ʥʠʢʪʦ ʥʝ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʤʥʝʥʠʷ, ʯʪʦ ʧʦʢʫʧʘʪʝʣʶ, 

ʙʝʟ ʚʳʷʩʥʝʥʠʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚʩʝʛʜʘ ʥʫʞʥʦ ʦʪʧʫʩʢʘʪʴ ʪʦ, ʯʪʦ ʦʥ ʪʨʝʙʫʝʪ, ʯʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ (4,8%) ʩʦʛʣʘʩʥʳ 

ʦʪʧʫʩʪʠʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʪʦʣʴʢʦ ʧʦʩʣʝ ʜʝʪʘʣʴʥʦʛʦ ʚʳʷʩʥʝʥʠʷ ʩʠʪʫʘʮʠʠ (ʧʦʯʝʤʫ ʥʝ ʧʨʠʰʣʠ ʨʦʜʠʪʝʣʠ ʠ ʩ 

ʢʘʢʦʡ ʮʝʣʴʶ ʨʝʙʝʥʢʫ ʥʫʞʝʥ ʵʪʦʪ ʧʨʝʧʘʨʘʪ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʘ ʨʝʘʣʴʥʘʷ ʢʘʨʪʠʥʘ ʦʪʧʫʩʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʝʪʷʤ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ 

ʧʨʦʙʣʝʤʳ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʠ ʨʘʙʦʪʥʠʢʠ ʘʧʪʝʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʫʙʲʝʢʪʦʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʩ ʮʝʣʴʶ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʥʘʜʣʝʞʘʱʝʡ ʘʧʪʝʯʥʦʡ ʧʨʘʢʪʠʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ. 
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