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ʏʘʩʪʠʥʘ ɯ 
 

ɿʘʩʥʦʚʘʥʦ ʚ ʣʶʪʦʤʫ 1997 ʨʦʢʫ (27) 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ:  

ʩʝʨʽʷ ʂɺ ˉ 14441-3412ʇʈ, 

ʚʠʜʘʥʦ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 14.08.2008 ʨ. 

 

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʚʥʝʩʝʥʦ  

ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ 

(ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ) 

ʇʦʩʪʘʥʦʚʘ ʧʨʝʟʠʜʽʾ ɺɸʂ ʋʢʨʘʾʥʠ ʚʽʜ 10.11.10 ʨ. ˉ 1-05/7 

 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥʦ ʜʦ ʧʝʨʝʣʽʢʫ ʚʠʜʘʥʴ ʨʝʬʝʨʘʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ 

çʋʢʨʘʾʥʽʢʘ ʥʘʫʢʦʚʘè (ʫʛʦʜʘ ʧʨʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʧʽʚʧʨʘʮʶ 

ˉ 30-05 ʚʽʜ 30.03.2005 ʨ.) 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘ ʟʘʩʽʜʘʥʥʽ ɺʯʝʥʦʾ ʨʘʜʠ  

ʃʫʛʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ  

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

(ʧʨʦʪʦʢʦʣ ˉ 10 ʚʽʜ 30 ʪʨʘʚʥʷ 2014 ʨ.) 

 

ɺʠʭʦʜʠʪʴ ʜʚʽʯʽ ʥʘ ʤʽʩʷʮʴ 



 

 

 

ɿʘʩʥʦʚʥʠʢ ʽ ʚʠʜʘʚʝʮʴ ï 

ʃʫʛʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ: 

ɻʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʂʫʨʠʣʦ ɺ. ʉ. 
ɿʘʩʪʫʧʥʠʢ ʛʦʣʦʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ï 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʉʘʚʯʝʥʢʦ ʉ. ɺ. 
ɺʠʧʫʩʢʘʶʯʽ ʨʝʜʘʢʪʦʨʠ ï 

ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ɹʫʨô̫ ʥ ʄ. ʉ., 
ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ɺʠʥʦʛʨʘʜʦʚ ʆ. ɸ., 

ʜʦʢʪʦʨ ʬʽʣʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ɻʘʣʠʯ ʆ. ɸ., 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ɻʦʨʦʰʢʽʥʘ ʆ. ʄ., 

ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʂʦʥʦʧʣʷ M. I., 

ʜʦʢʪʦʨ ʬʽʣʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʉʠʥʝʣʴʥʠʢʦʚʘ ʃ. ʄ., 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʍʘʨʯʝʥʢʦ ʉ. ʗ. 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ ʩʝʨʽʾ çɹʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠè: 

ʜ. ʙ. ʥ., ʧʨʦʬʝʩʦʨ ɯʚʘʥʶʨʘ ɯ. ʆ., 

ʜ. ʙ. ʥ., ʧʨʦʬʝʩʦʨ ʂʘʮʠ ɻ. ɼ., 

ʜ. ʩ/ʛ. ʥ., ʧʨʦʬʝʩʦʨ ʂʦʥʦʧʣʷ M. I., 

ʜ. ʙ. ʥ. ʄʝʣʴʥʠʢ B. I., 

ʢ. ʙ. ʥ. ʅʝʯʘ̒ʚ ɺ. ʄ. (ʈʦʩʽʷ), 

ʜ. ʙ. ʥ., ʧʨʦʬʝʩʦʨ ʈʘʙʦʪʷʛʦʚ ɺ. ɼ., 
ʜ. ʙ. ʥ., ʧʨʦʬʝʩʦʨ ʉʦʢʦʣʦʚ ɯ. ɼ., 

ʜ. ʙ. ʥ., ʧʨʦʬʝʩʦʨ ʌʝʜʯʝʥʢʦ ʉ. ʄ., 

ʜ. ʙ. ʥ., ʧʨʦʬʝʩʦʨ ʗʨʦʰʝʥʢʦ ʄ. ʄ. 

 

 
ʈɽɼɸʂʎɯʁʅɯ ɺʀʄʆɻʀ 

ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʩʪʘʪʝʡ 

ʈʝʜʢʦʣʝʛʽʷ çɺʽʩʥʠʢʘè ʧʨʠʡʤʘʻ ʩʪʘʪʪʽ ʦʙʩʷʛʦʤ 4 ï 5 ʩʪʦʨʽʥʦʢ ʯʝʨʝʟ 1 ʽʥʪʝʨʚʘʣ, ʧʦʚʥʽʩʪʶ ʧʽʜʛʦʪʦʚʣʝʥ ̔

ʜʦ ʜʨʫʢʫ. ʉʪʘʪʪʽ ʧʦʜʘʶʪʴʩʷ ʥʘʜʨʫʢʦʚʘʥʠʤʠ ʥʘ ʧʘʧʝʨʽ ʚ ʦʜʥʦʤʫ ʧʨʠʤʽʨʥʠʢʫ ʟ ʜʦʜʘʪʢʦʤ ʜʠʩʢʘ. ʅʘʙʽʨ ʪʝʢʩʪʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʬʦʨʤʘʪʽ Microsoft Word (*doc, *rtf) ʰʨʠʬʪʦʤ ˉ 12 (Times New Roman) ʥʘ ʧʘʧʝʨʽ ʬʦʨʤʘʪʫ ɸ-4; 

ʫʩʽ ʧʦʣʷ (ʚʝʨʭʥʻ, ʥʠʞʥʻ, ʧʨʘʚʝ ʡ ʣʽʚʝ) ï 3,8 ʩʤ; ʚʝʨʭʥʽʡ ʢʦʣʦʥʪʠʪʫʣ ï 1,25 ʩʤ, ʥʠʞʥʽʡ ï 3,2 ʩʤ.  

ʋ ʚʝʨʭʥʴʦʤʫ ʢʦʣʦʥʪʠʪʫʣʽ ʟʘʟʥʘʯʘʻʪʴʩʷ: ɺʽʩʥʠʢ ʃʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ˉ ** (***), 2014. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʋɼʂ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ ʣʽʚʦʤʫ ʢʫʪʢʫ ʙʝʟ ʚʽʜʩʪʫʧʽʚ (ʰʨʠʬʪ ʥʝʞʠʨʥʠʡ). 

ɯʥʽʮʽʘʣʠ ʽ ʧʨʽʟʚʠʱʝ ʘʚʪʦʨʘ ʚʢʘʟʫʶʪʴʩʷ ʚ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʢʫ (ʯʝʨʝʟ ʨʷʜʦʢ ʚʽʜ ʋɼʂ) ʟ ʚʽʜʩʪʫʧʦʤ 1,5 ʩʤ 

(ʚʽʜʩʪʫʧ ʧʝʨʰʦʛʦ ʨʷʜʢʘ), ʰʨʠʬʪ ʞʠʨʥʠʡ. ʅʘʟʚʘ ʩʪʘʪʪʽ ʜʨʫʢʫʻʪʴʩʷ ʯʝʨʝʟ ʨʷʜʦʢ ʚʝʣʠʢʠʤʠ ʣʽʪʝʨʘʤʠ (ʰʨʠʬʪ 

ʞʠʨʥʠʡ). 

ɿʤʽʩʪ ʩʪʘʪʪʽ ʚʠʢʣʘʜʘʻʪʴʩʷ ʟʘ ʧʣʘʥʦʤ: ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʾʾ ʟʚô̫ ʟʦʢ ʟ 

ʚʘʞʣʠʚʠʤʠ ʥʘʫʢʦʚʠʤʠ ʯʠ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ; ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ, ʫ ʷʢʠʭ 

ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʪʘ ʥʘ ʷʢʽ ʩʧʠʨʘʻʪʴʩʷ ʘʚʪʦʨ; ʚʠʜʽʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ 

ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʷʢʠʤ ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʮʷ ʩʪʘʪʪʷ; ʬʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʩʪʘʪʪʽ (ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ); ʚʠʢʣʘʜ 

ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʝʚʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʩʥʦʚʢʠ ʟ 

ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʋʩʽ ʧʝʨʝʣʽʯʝʥʽ ʝʣʝʤʝʥʪʠ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʩʪʠʣʽʩʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʝʢʩʪʽ, ʘʣʝ ʛʨʘʬʽʯʥʦ ʚʠʜʽʣʷʪʠ ʾʭ ʥʝ ʪʨʝʙʘ. 

ʇʦʩʠʣʘʥʥʷ ʥʘ ʮʠʪʦʚʘʥʽ ʜʞʝʨʝʣʘ ʧʦʜʘʶʪʴʩʷ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʧʽʩʣʷ ʮʠʪʘʪʠ. ʇʝʨʰʘ ʮʠʬʨʘ ï ʥʦʤʝʨ 

ʜʞʝʨʝʣʘ ʚ ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʠ, ʷʢʠʡ ʜʦʜʘʻʪʴʩʷ ʜʦ ʩʪʘʪʪʽ, ʜʨʫʛʘ ð ʥʦʤʝʨ ʩʪʦʨʽʥʢʠ, ʥʘʧʨʠʢʣʘʜ: [1, ʩ. 21] ʘʙʦ  

[1, ʩ. 21; 2, ʩ. 13 ï 14]. ɹʽʙʣʽʦʛʨʘʬʽʷ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʤʽʪʢʠ ʧʦʜʘʶʪʴʩʷ ʚ ʢʽʥʮʽ ʩʪʘʪʪʽ ʧʽʩʣʷ ʩʣʦʚʘ çʉʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠè (ʙʝʟ ʜʚʦʢʨʘʧʢʠ) ʫ ʧʦʨʷʜʢʫ ʮʠʪʫʚʘʥʥʷ ʡ ʦʬʦʨʤʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ ʚʠʤʦʛ. ɹʽʙʣʽʦʛʨʘʬʽʯʥʽ ʜʞʝʨʝʣʘ ʧʦʜʘʶʪʴʩʷ ʧʽʜʨʷʜ, ʙʝʟ ʚʽʜʦʢʨʝʤʣʝʥʥʷ 

ʘʙʟʘʮʝʤ; ʽʤô̫  ʘʚʪʦʨʘ ʧʨʘʮʽ (ʘʙʦ ʧʝʨʰʝ ʩʣʦʚʦ ʾʾ ʥʘʟʚʠ) ʚʠʜʽʣʷʻʪʴʩʷ ʞʠʨʥʠʤ ʰʨʠʬʪʦʤ.  

ʉʪʘʪʪʶ ʟʘʢʣʶʯʘʶʪʴ 3 ʘʥʦʪʘʮʽʾ ʦʙʩʷʛʦʤ 22 ʨʷʜʢʠ ʫʢʨʘʾʥʩʴʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʧʨʽʟʚʠʱʘ, ʽʤô̫  ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʘʚʪʦʨʘ, ʥʘʟʚʠ ʩʪʘʪʪʽ ʪʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ (3 ï 5 ʪʝʨʤʽʥʽʚ). ʉʪʘʪʪʷ 

ʧʦʚʠʥʥʘ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʨʝʮʝʥʟʽʻʶ ʧʨʦʚʽʜʥʦʛʦ ʬʘʭʽʚʮʷ (ʜʦʢʪʦʨʘ, ʧʨʦʬʝʩʦʨʘ). ʅʘ ʦʢʨʝʤʦʤʫ ʘʨʢʫʰʽ 

ʧʦʜʘʻʪʴʩʷ ʜʦʚʽʜʢʘ ʧʨʦ ʘʚʪʦʨʘ (ʧʨʽʟʚʠʱʝ, ʽʤô̫ , ʧʦ ʙʘʪʴʢʦʚʽ; ʤʽʩʮʝ ʨʦʙʦʪʠ, ʧʦʩʘʜʘ, ʟʚʘʥʥʷ, ʫʯʝʥʠʡ ʩʪʫʧʽʥʴ; 

ʘʜʨʝʩʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʢʘʬʝʜʨʠ; ʜʦʤʘʰʥʷ ʘʜʨʝʩʘ; ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ (ʩʣʫʞʙʦʚʠʡ, ʜʦʤʘʰʥʽʡ, ʤʦʙʽʣʴʥʠʡ)). 

É ɼɿ çʃʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘè, 2014 
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ʌɯɿɯʆʃʆɻɯʗ ʃʖɼʀʅʀ ɯ ʊɺɸʈʀʅ 

ɹʦʷʨʯʫʢ ʆ. ɼ., ʃʫʥʽʥʘ ʅ. ɺ., ɾʦʨʦʚʘ ʃ. ɺ. ɻ̔ ʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʥʝʡʪʨʦʬʽʣʽʚ  ʧʨʠ ɼɺɿ-ʩʠʥʜʨʦʤʽ ʚ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ 
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ʌɯɿɯʆʃʆɻɯʗ ʃʖɼʀʅʀ ɯ ʊɺɸʈʀʅ 

 

ʋɼʂ 612.112.155.34/.39 

 

ʆ. ɼ. ɹʦʷʨʯʫʢ, ʅ. ɺ. ʃʫʥʽʥʘ, ʃ. ɺ. ɾʦʨʦʚʘ 

 

ɻɯʉʊʆʍɯʄɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʅɽʁʊʈʆʌɯʃɯɺ  

ʇʈʀ ɼɺɿ-ʉʀʅɼʈʆʄɯ ɺ ʋʄʆɺɸʍ ʇʈʀɻʅɯʏɽʅʅʗ 

ɻʈɸʅʋʃʆʎʀʊʆʇʆɽɿʋ 

 
ɺʽʜʦʤʦ, ʱʦ ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ ʻ ʚʠʩʦʢʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʫ ʮʠʪʦʧʣʘʟʤʽ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʨʘʥʫʣʠ ʟ ʬʝʨʤʝʥʪʘʤʠ  

[1, ʩ. 137; 2, ʩ. 84]. ɺ ʦʜʥʦʤʫ ʥʝʡʪʨʦʬʽʣʽ ʣʶʜʠʥʠ ʥʘ 150 ʩʧʝʮʠʬʽʯʥʠʭ 

ʛʨʘʥʫʣ ʫ ʩʝʨʝʜʥʴʦʤʫ ʧʨʠʧʘʜʘʻ 75 ʘʟʫʨʦʬʽʣʴʥʠʭ, ʘ ʚ ʥʝʡʪʨʦʬʽʣʽ ʢʨʦʣʠʢʘ 

ʥʘ 54 ʩʧʝʮʠʬʽʯʥʠʭ ï 16 ʘʟʫʨʦʬʽʣʴʥʠʭ [3, ʩ. 39 ï 43; 4, ʩ. 107]. ʅʘʡʙʽʣʴʰ 

ʚʠʚʯʝʥʘ ʫʯʘʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʚ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʷʭ, ʷʢʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʝʢʨʝʪʦʨʥʦʶ ʜʝʛʨʘʥʫʣʷʮʽʻʶ, ʨʝʩʧʽʨʘʪʦʨʥʠʤ ʚʠʙʫʭʦʤ, 

ʘʥʪʠʪʽʣʦʟʘʣʝʞʥʦʶ ʢʣʽʪʠʥʥʦʶ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʶ ʪʦʱʦ [5, ʩ. 23 ï 34;  

6, ʩ. 1690; 7, ʩ. 617]. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘʰʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʷ ʥʘ 

ʦʨʛʘʥʽʟʤ ʥʘʜʟʚʠʯʘʡʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ ʥʝʽʥʬʝʢʮʽʡʥʦʾ ʧʨʠʨʦʜʠ (ʢʨʦʚʦʚʪʨʘʪʘ, 

ʟʥʠʞʝʥʠʡ ʙʘʨʦʤʝʪʨʠʯʥʠʡ ʪʠʩʢ, ʽʤʤʦʙʽʣʽʟʘʮʽʷ ʪʦʱʦ) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʜʝʛʨʘʥʫʣʷʮʽʻʶ, ʷʢʘ ʡʜʝ ʰʣʷʭʦʤ ʝʢʟʦʮʠʪʦʟʫ ʘʟʫʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣ ʙʝʟ 

ʧʦʨʫʰʝʥʴ ʮʽʣʽʩʥʦʩʪʽ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥʠ [8, ʩ. 78; 9, ʩ. 957; 10, ʩ. 92;  

11, ʩ. 65]. ʇʨʠ ʮʴʦʤʫ ʚ ʦʢʨʝʤʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ɼɺɿ-ʩʠʥʜʨʦʤʫ 

[12, ʩ. 192; 13, ʩ. 5 ï 14; 14], ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʥʠ ʛʠʥʫʣʠ. 

ʇʦʜʘʣʴʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ɼɺɿ-ʩʠʥʜʨʦʤʫ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʨʦʟʚʠʚʘʚʩʷ ʥʝʡʪʨʦʬʽʣʴʥʠʡ ʣʝʡʢʦʮʠʪʦʟ ʽ ʚ ʢʨʦʚʽ ʪʚʘʨʠʥ ʟô̫ ʚʣʷʣʠʩʷ 

ʥʝʡʪʨʦʬʽʣʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʤʝʥʰʝ 30 ʛʨʘʥʫʣ. ʇʨʠʯʦʤʫ, ʚ ʩʪʘʜʽʶ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʧʝʨʝʚʘʞʘʣʠ ʥʝʡʪʨʦʬʽʣʠ, ʱʦ ʤʽʩʪʷʪʴ ʜʦ 10 ʛʨʘʥʫʣ, ʘ ʚ 

ʩʪʘʜʽʶ ʛʽʧʦʢʦʘʛʫʣʷʮʽʾ ʥʘʡʙʽʣʴʰ ʯʠʩʣʝʥʥʫ ʛʨʫʧʫ ʩʪʘʥʦʚʠʣʠ ʥʝʡʪʨʦʬʽʣʠ, 

ʱʦ ʤʽʩʪʷʪʴ ʤʝʥʰʝ 10 ʛʨʘʥʫʣ. ɼʦʢʘʟʦʤ ʜʝʛʨʘʥʫʣʷʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ ʙʫʣʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʘʨʢʝʨʥʦʛʦ ʬʝʨʤʝʥʪʫ ʘʟʫʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣ ï ʢʠʩʣʦʾ 

ʬʦʩʬʘʪʘʟʠ ï ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʢʩʠʤʘʣʴʥʘ 

ʜʝʛʨʘʥʫʣʷʮʽʷ ʡ ʘʢʪʠʚʥʽʩʪʴ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʧʝʨʽʦʜ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʥʝʡʪʨʦʬʽʣʴʦʟʫ, ʱʦ ʩʧʽʚʧʘʜʘʣʦ ʟ ʛʣʠʙʦʢʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʛʝʤʦʩʪʘʟʫ ʧʨʠ ɼɺɿ-ʩʠʥʜʨʦʤʽ [15, ʩ. 19 ï 25].  

ɿʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʘʢʪʠʚʘʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ ʢʨʦʚʽ ʚ ʜʠʥʘʤʽʮʽ  

ɼɺɿ-ʩʠʥʜʨʦʤʫ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʤʦʞʣʠʚʫ ʫʯʘʩʪʴ ʘʢʪʠʚʦʚʘʥʠʭ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʫ ʧʘʪʦʛʝʥʝʟʽ ɼɺɿ-ʩʠʥʜʨʦʤʫ. 
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ɼʣʷ ʜʦʢʘʟʫ ʦʪʨʠʤʘʥʦʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ɼɺɿ-ʩʠʥʜʨʦʤ ʤʦʜʝʣʶʚʘʣʠ 

ʚ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ.  

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʤʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ 

ʚʠʚʯʝʥʥʷ ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʝʡʪʨʦʬʽʣʽʚ (ʩʪʘʥʠ ʘʟʫʨʦʬʽʣʴʥʠʭ 

ʛʨʘʥʫʣ ʽ ʘʢʪʠʚʥʦʩʪʽ ʾʭʥʽʭ ʬʝʨʤʝʥʪʽʚ) ʧʨʠ ʨʦʟʚʠʪʢʫ ʚ ʦʨʛʘʥʽʟʤʽ  

ɼɺɿ-ʩʠʥʜʨʦʤʫ ʚ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʣʝʥʽ ʥʘ 40 ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʙʝʟʧʦʨʦʜʥʠʭ 

ʢʨʦʣʠʢʘʭ ʦʙʦʭ ʩʪʘʪʝʡ ʤʘʩʦʶ 2,5 ï 3,0 ʢʛ, ʫ ʷʢʠʭ ɼɺɿ-ʩʠʥʜʨʦʤ 

ʤʦʜʝʣʶʚʘʣʠ ʚ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʽʟ ʜʦʛʣʷʜʫ ʟʘ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʡ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʥʠʤʠ ʪʘ çɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡè [16, ʩ. 52]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ 

ʥʝʡʪʨʦʬʽʣʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʘʙʩʦʣʶʪʥʫ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʫ 

ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ [17, ʩ. 123, 125]. ɸʟʫʨʦʬʽʣʴʥʽ ʛʨʘʥʫʣʠ ʥʝʡʪʨʦʬʽʣʽʚ 

ʚʠʚʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ɺ. ɽ. ʇʠʛʘʨʝʚʩʴʢʦʛʦ (1978) [18, ʩ. 86]. ɻʨʘʥʫʣʠ 

ʧʽʜʨʘʭʦʚʫʚʘʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʚʽʪʣʦʚʠʡ ʤʽʢʨʦʩʢʦʧ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ  

ʦʢ. 15, ʦʙ. 90. ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʤʽʩʪʫ ʘʟʫʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣ ʫ ʥʝʡʪʨʦʬʽʣʘʭ 

ʤʘʟʢʠ ʢʨʦʚʽ ʟʘʙʘʨʚʣʶʚʘʣʠ ʙʘʨʚʥʠʢʦʤ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʘ. ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʾ 

ʛʨʘʥʫʣʠ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʷʢ ʚʝʣʠʢʽ ʦʢʨʫʛʣʽ ʪʽʣʴʮʷ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ. 

ʇʽʜʨʘʭʦʚʫʚʘʣʠ 100 ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʩʝʨʝʜ ʥʠʭ ʪʨʠ ʛʨʫʧʠ:  

1 ï ʥʝʡʪʨʦʬʽʣʠ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ 30 ʛʨʘʥʫʣ; 2 ï ʥʝʡʪʨʦʬʽʣʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʜʦ 10 ʛʨʘʥʫʣ; 3 ï ʥʝʡʪʨʦʬʽʣʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʝʥʰʝ 10 ʛʨʘʥʫʣ. 

ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʨʽʚʥʝʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʨʢʝʨʥʦʛʦ ʬʝʨʤʝʥʪʫ ʘʟʫʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣ ï ʢʠʩʣʦʾ 

ʬʦʩʬʘʪʘʟʠ. ɸʢʪʠʚʥʽʩʪʴ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʚʠʚʯʘʣʠ ʟʘ 

ʤʝʪʦʜʦʤ ɹʦʜʘʥʩʴʢʦʛʦ [17, ʩ. 129, 209]. 

ʉʠʩʪʝʤʫ ʛʝʤʦʩʪʘʟʫ ʧʨʠ ɼɺɿ-ʩʠʥʜʨʦʤʽ ʦʮʽʥʶʚʘʣʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ [19, ʩ. 34, 56, 110 ï 115]. 

ʇʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʰʣʷʭʦʤ 

ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʤʽʻʣʦʩʘʥʘ (ɸʊ çʆʢʪʷʙʨʴè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʫ 

ʜʦʟʘʭ 10 ʤʛ/ʜʦʙʫ ʚʧʨʦʜʦʚʞ 5 ï 7 ʜʥʽʚ ï ʜʦ ʟʤʝʥʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ 

ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʣ ʢʨʦʚʽ ʥʘ 40 ï 50% ʽ 4 ʤʛ/ʜʦʙʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʧʨʦʜʦʚʞ  

8 ʜʥʽʚ. 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʚʯʘʣʠʩʷ ʚ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʧʽʩʣʷ 

ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʡ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ çɽʬʘ-2è ʜʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ. 

ʇʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʧʨʝʧʘʨʘʪʦʤ ʤʽʻʣʦʩʘʥ ʥʝ 

ʚʧʣʠʚʘʣʦ ʥʘ ʩʪʘʥ ʩʠʩʪʝʤʠ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ. 

ɺ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ  

ɼɺɿ-ʩʠʥʜʨʦʤʫ ʚ ʦʨʛʘʥʽʟʤʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʟʤʽʥʠ ʛʝʤʦʩʪʘʟʘ, ʷʢʽ ʬʽʢʩʫʚʘʣʠʩʷ ʚʧʨʦʜʦʚʞ 6 ʜʽʙ (ʪʘʙʣ. 1). 
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ɺʧʨʦʜʦʚʞ ʧʝʨʰʠʭ ʜʚʦʭ ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʘʩ ʨʝʢʘʣʴʮʠʬʽʢʘʮʽʾ 

ʧʣʘʟʤʠ ʙʫʚ ʫʢʦʨʦʯʝʥʠʤ. ʅʘ ʪʨʝʪʶ ʡ ʯʝʪʚʝʨʪʫ ʜʦʙʫ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʜʦʨʽʚʥʶʚʘʣʦ ʧʦʯʘʪʢʦʚʠʤ ʜʘʥʠʤ, ʘ ʥʘ ʧô̫ ʪʫ ʜʦʙʫ ï ʧʦʜʦʚʞʫʚʘʣʦʩʷ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʯʘʩʫ ʨʝʢʘʣʴʮʠʬʽʢʘʮʽʾ ʧʣʘʟʤʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ ʰʦʩʪʫ ʜʦʙʫ. 

ʊʨʦʤʙʽʥʦʚʠʡ ʯʘʩ ʙʫʚ ʫʢʦʨʦʯʝʥʠʤ ʫ ʧʝʨʰʽ ʯʝʪʚʝʨʦ ʜʽʙ, ʘ ʥʘ ʰʦʩʪʫ ʜʦʙʫ ï 

ʚʽʜʥʦʚʣʶʚʘʚʩ.̫ ɺʤʽʩʪ ʬʽʙʨʠʥʦʛʝʥʫ ʚ ʢʨʦʚʽ ʢʨʦʣʠʢʽʚ ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʘ  

2 ï 4-ʪʫ ʜʦʙʫ, ʘ ʥʘ 6-ʪʫ ʜʦʙʫ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ. ɸʢʪʠʚʥʽʩʪʴ 

ʬʽʙʨʠʥʩʪʘʙʽʣʽʟʫʚʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʟʨʦʩʪʘʣʘ ʥʘ ʜʨʫʛʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɼʦ 5-ʾ ʜʦʙʠ ʘʢʪʠʚʥʽʩʪʴ ʬʽʙʨʠʥʘʟʠ ʟʥʠʞʫʚʘʣʘʩʷ ʽ ʥʘ 6-ʪʫ ʜʦʙʫ ʧʦʚʥʽʩʪʶ 

ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ. ʇʦʟʠʪʠʚʥʽ ʧʨʦʙʠ ʝʪʘʥʦʣʦʚʦʛʦ ʽ ʧʨʦʪʘʤʽʥʩʫʣʴʬʘʪʥʦʛʦ 

ʪʝʩʪʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʚ ʢʨʦʚʽ ʚ ʧʝʨʰʽ ʜʚʽ ʜʦʙʠ, ʘ ʚ ʽʥʰʽ ʜʥʽ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʙʠ ʙʫʣʠ ʥʝʛʘʪʠʚʥʠʤʠ. 

 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɼɺɿ-ʩʠʥʜʨʦʤʫ 

ʚ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ (M Ñ m) 
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ɻʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʧʨʠ ɼɺɿ-ʩʠʥʜʨʦʤʽ ʚ 

ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 2. 

 

ʊʘʙʣʠʮʷ 2 
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ɼɺɿ-ʩʠʥʜʨʦʤʫ ʚ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ (M Ñ m) 
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ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʤʽʻʣʦʩʘʥʘ ʚʤʽʩʪ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ 

ʟʥʠʞʫʚʘʚʩʷ ʥʘ 40 ï 50%. ʇʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ  

ɼɺɿ-ʩʠʥʜʨʦʤʫ ʧʨʝʧʘʨʘʪʦʤ çɽʬʘ-2è ʥʝʡʪʨʦʬʽʣʴʥʠʡ ʣʝʡʢʦʮʠʪʦʟ ʥʝ ʣʠʰʝ 

ʥʝ ʨʦʟʚʠʚʘʚʩʷ, ʘʣʝ ʡ ʥʘ 4 ï 6-ʪʫ ʜʦʙʫ ʘʙʩʦʣʶʪʥʝ ʯʠʩʣʦ ʥʝʡʪʨʦʬʽʣʽʚ 

ʟʥʠʞʫʚʘʣʦʩʷ. ʅʘ 8-ʤʫ ʜʦʙʫ ʧʦʢʘʟʥʠʢ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʨʽʚʥʷ. 

ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʴ 

ʟʤʝʥʰʫʚʘʣʦʩʷ ʘʙʩʦʣʶʪʥʝ ʯʠʩʣʦ ʥʝʡʪʨʦʬʽʣʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ  

30 ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʛʨʘʥʫʣ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 



 

 

 

ɺʽʩʥʠʢ ʃʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ˉ 8 (291), ʏ. ɯ, 2014 

 

9 

 

 

ʧʦʢʘʟʥʠʢʘ ʬʽʢʩʫʚʘʣʘʩʷ ʥʘ 4-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ï ʥʘ 8-ʤʫ ʜʦʙʫ. ʋ ʢʨʦʚʽ ʪʚʘʨʠʥ ʟô̫ ʚʣʷʣʠʩʷ ʥʝʡʪʨʦʬʽʣʠ, ʱʦ 

ʤʽʩʪʷʪʴ ʜʦ 10 ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʛʨʘʥʫʣ. ʅʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʮʠʭ ʢʣʽʪʠʥ 

ʚʠʟʥʘʯʘʣʦʩʷ ʥʘ 3-ʪʁ  ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʇʦʪʽʤ ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ 

ʟʤʝʥʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ  

ʥʘ 8-ʤʫ ʜʦʙʫ. ʊʘʢ ʩʘʤʦ ʚ ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʚ ʫʩʽ ʪʝʨʤʽʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʘʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʤʝʥʰʝ 10 ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʛʨʘʥʫʣ. ʅʘʡʙʽʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʢʣʽʪʠʥ ʚʽʜʟʥʘʯʘʣʦʩʷ ʥʘ 3-ʪʁ  ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʬʽʢʩʫʚʘʣʦʩʷ ʥʘ 8-ʤʫ ʜʦʙʫ. 

ʇʨʠ ʧʨʠʛʥʽʯʝʥʥʽ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʤʽʻʣʦʩʘʥʦʤ ʚʤʽʩʪ ʤʘʨʢʝʨʥʦʛʦ 

ʣʽʟʦʩʦʤʘʣʴʥʦʛʦ ʬʝʨʤʝʥʪʫ ï ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ï ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝ 

ʚʠʟʥʘʯʘʚʩʷ. 

ɺ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ çɽʬʘ-2è ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ. ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʫʤʽʩʪ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ʚ ʢʨʦʚʽ ʢʨʦʣʠʢʽʚ ʬʽʢʩʫʚʘʚʩʷ ʥʘ 3-ʪʁ  ʜʦʙʫ. ʇʦʪʽʤ 

ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʟʥʠʞʫʚʘʣʘʩʷ ʜʦ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʜʦ ʥʦʨʤʠ  

ʥʘ 8-ʤʫ ʜʦʙʫ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ 

ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ çɽʬʘ-2è 

ɼɺɿ-ʩʠʥʜʨʦʤ ʥʝ ʨʦʟʚʠʚʘʚʩʷ. ʉʧʦʩʪʝʨʽʛʘʣʠʩʷ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʟʤʽʥʠ 

ʛʝʤʦʩʪʘʟʫ, ʷʢʽ ʟʙʝʨʽʛʘʣʠʩʷ ʚʧʨʦʜʦʚʞ 2-ʦʾ ʜʦʙʠ ʽ ʙʫʣʠ ʚ 4 ï 7 ʨʘʟʽʚ ʤʝʥʰ 

ʚʠʨʘʞʝʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ɼɺɿ-ʩʠʥʜʨʦʤʫ. 

ɻʽʧʦʢʦʘʛʫʣʷʮʽʡʥʽ ʟʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʧʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʛʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʥʝʡʪʨʦʬʽʣʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʫʩʽ 

ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʡʙʽʣʴʰ ʯʠʩʣʝʥʥʫ ʛʨʫʧʫ ʩʢʣʘʜʘʣʠ ʥʝʡʪʨʦʬʽʣʠ ʟ 

ʥʦʨʤʘʣʴʥʠʤ ʫʤʽʩʪʦʤ ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʛʨʘʥʫʣ. ʉʝʨʝʜ ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ ʧʝʨʝʚʘʞʘʣʠ ʬʦʨʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʝʥʰʝ 10 ʛʨʘʥʫʣ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ 

ʬʽʢʩʫʚʘʣʦʩʷ ʥʘ 3-ʪ  ʁ ʜʦʙʫ. ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ 

ʚʽʜʧʦʚʽʜʘʣʘ ʜʠʥʘʤʽʮʽ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʽ 

ʙʫʣʘ ʚ 2,5 ʨʘʟʠ ʤʝʥʰ ʚʠʨʘʞʝʥʘ. 

ɺʠʷʚʣʝʥʽ ʛʽʩʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ (ʘʢʪʠʚʥʽʩʪʴ ʘʟʫʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣ ʽ 

ʾʭʥʽʭ ʬʝʨʤʝʥʪʽʚ) ʥʝʡʪʨʦʬʽʣʽʚ ʢʨʦʚʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɼɺɿ-ʩʠʥʜʨʦʤʫ ʚ 

ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʤʦʞʫʪʴ ʫʢʘʟʫʚʘʪʠ, ʱʦ ʦʙʤʝʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʢʣʶʯʠʪʠ ʨʦʟʚʠʪʦʢ ʛʝʤʦʩʪʘʪʠʯʥʠʭ 

ʧʦʨʫʰʝʥʴ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ɼɺɿ-ʩʠʥʜʨʦʤʫ. 
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ɹʦʷʨʯʫʢ ʆ. ɼ., ʃʫʥʽʥʘ ʅ. ɺ., ɾʦʨʦʚʘ ʃ. ɺ. ɻʽʩʪʦʭʽʤʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʧʨʠ ɼɺɿ-ʩʠʥʜʨʦʤʽ ʚ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ 

ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ 

ɻʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʥʝʡʪʨʦʬʽʣʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ 

ɼɺɿ-ʩʠʥʜʨʦʤʫ ʚ ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ, ʚ ʫʩʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʡʙʽʣʴʰ ʯʠʩʣʝʥʥʫ ʛʨʫʧʫ ʩʢʣʘʜʘʣʠ ʥʝʡʪʨʦʬʽʣʠ ʟ 

ʥʦʨʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʛʨʘʥʫʣ. ʉʝʨʝʜ ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ ʧʝʨʝʚʘʞʘʣʠ ʬʦʨʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʝʥʰʝ 10 ʛʨʘʥʫʣ. ɸʢʪʠʚʥʽʩʪʴ 

ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ʚʽʜʧʦʚʽʜʘʣʘ ʜʠʥʘʤʽʮʽ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ 

ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʙʫʣʘ ʚ 2,5 ʨʘʟʠ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʤʦʜʝʣʴ ɼɺɿ-ʩʠʥʜʨʦʤʫ 

ʥʝ ʨʦʟʚʠʚʘʣʘʩ.̫ 

ɺʠʷʚʣʝʥʽ ʛʽʩʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ (ʘʢʪʠʚʥʽʩʪʴ ʘʟʫʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣ ʽ 

ʾʭʥʽʭ ʬʝʨʤʝʥʪʽʚ) ʥʝʡʪʨʦʬʽʣʽʚ ʢʨʦʚʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɼɺɿ-ʩʠʥʜʨʦʤʫ ʚ 

ʫʤʦʚʘʭ ʧʨʠʛʥʽʯʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ ʤʦʞʫʪʴ ʫʢʘʟʫʚʘʪʠ, ʱʦ ʦʙʤʝʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʢʣʶʯʠʪʠ ʨʦʟʚʠʪʦʢ ʛʝʤʦʩʪʘʪʠʯʥʠʭ 

ʧʦʨʫʰʝʥʴ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ɼɺɿ-ʩʠʥʜʨʦʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʡʪʨʦʬʽʣʠ, ʘʟʫʨʦʬʽʣʴʥʽ ʛʨʘʥʫʣʠ, ʧʨʠʛʥʽʯʝʥʥʷ 

ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ, ɼɺɿ-ʩʠʥʜʨʦʤ. 

 

ɹʦ̫ʨʯʫʢ ɽ. ɼ., ʃʫʥʠʥʘ ʅ. ɺ., ɾʦʨʦʚʘ ʃ. ɺ. ɻʠʩʪʦʭʠʤʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ ɼɺʉ-ʩʠʥʜʨʦʤʝ ʚ ʫʩʣʦʚʠʷʭ ʫʛʥʝʪʝʥʠʷ 

ʛʨʘʥʫʣʦʮʠʪʦʧʦʵʟʘ 

ɻʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ ʚʩʝ ʩʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʣʠ ʥʝʡʪʨʦʬʠʣʳ ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʟʦʩʦʤʘʣʴʥʳʭ ʛʨʘʥʫʣ. ʉʨʝʜʠ 

ʜʝʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʝʦʙʣʘʜʘʣʠ ʬʦʨʤʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʤʝʥʝʝ 10 ʛʨʘʥʫʣ. ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʜʠʥʘʤʠʢʝ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʜʝʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʙʳʣʘ ʚ 2,5 ʨʘʟʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʫʛʥʝʪʝʥʠʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʵʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ɼɺʉ-ʩʠʥʜʨʦʤʘ 

ʥʝ ʨʘʟʚʠʚʘʣʘʩʴ. 

ɺʳʷʚʣʝʥʥʳʝ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʘʢʪʠʚʥʦʩʪʴ 

ʘʟʫʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣ ʠ ʠʭ ʬʝʨʤʝʥʪʦʚ) ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʧʨʠ 
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ʤʦʜʝʣʠʨʦʚʘʥʠʠ ɼɺʉ-ʩʠʥʜʨʦʤʘ ʚ ʫʩʣʦʚʠʷʭ ʫʛʥʝʪʝʥʠʷ ʛʨʘʥʫʣʦʮʠʪʦʧʦʵʟʘ 

ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ, ʯʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦʟʚʦʣʠʪ 

ʠʩʢʣʶʯʠʪʴ ʨʘʟʚʠʪʠʝ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ  

ʜʣʷ ɼɺʉ-ʩʠʥʜʨʦʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʪʨʦʬʠʣʳ, ʘʟʫʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʳ, ʫʛʥʝʪʝʥʠʝ 

ʛʨʘʥʫʣʦʮʠʪʦʧʦʵʟʘ, ɼɺʉ-ʩʠʥʜʨʦʤ. 

 

Boyarchuk E. D., Lunina N. V., Zhorova L. V. Histochemical 

specific properties of neutrophils at DIC under conditions of inhibition of 

granulocytopoiesis 

It was established that during the development of experimental DIC 

neutrophilic leukocytosis was developed and in the animals blood appear the 

degranulated forms of neutrophils. Evidence of degranulation of neutrophils 

was to improve of a marker enzyme azurophilic granules ï acidic  

phosphatase ï in plasma during all periods of the experiment. Maximum 

degranulation and acidic phosphatase activity are observed during the most 

pronounced neutrophil leukocytosis, which coincided with profound disorders 

of hemostasis at a DIC. 

To prove the resulting patterns of a DIC simulated under conditions 

of granulocytopoiesis inhibition. 

Histochemical analysis of neutrophils showed that during all periods 

of observation were the largest group of neutrophils with normal lysosomal 

granules. Among degranulated neutrophils dominated the form of containing 

less than 10 granules. The activity of acidic phosphatase was adequate 

dynamics of the absolute number degranulated of neutrophils and was 2.5 ï 

fold less expressed. 

Study of hemostasis system showed that in the conditions of 

oppression of granulocytopoiesis experimental model of DIC did not develop. 

Identified histochemical changes (activity of azurophil granules and 

their enzymes) of blood neutrophils under modeling DIC in the conditions of 

oppression of granulocytopoiesis can indicate that the restriction activity of 

neutrophils will avoid the development of hemostatic disorders characteristic 

of DIC. 

Key words: neutrophils, azurophil granules, oppression of the 

granulocytopoiesis, DIC. 

 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 13.02.2014 ʨ. 

ʇʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ 30.05.2014 ʨ. 
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ʄ. ʆ. ʈʦʧʘʻʚʘ 

 

ɺʇʃʀɺ ʅɸɿʆʌɽʈʆʅʋ ʅɸ ɯʄʋʅʆʃʆɻɯʏʅɯ  

ʊɸ ɹɯʆʍɯʄɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʂʈʆɺɯ ʉʇʆʈʊʉʄɽʅɯɺ 

 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʪʘ ʟʘ 

ʢʦʨʜʦʥʦʤ, ʫʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʟʥʘʯʥʽ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʧʩʠʭʦʝʤʦʮʽʡʥʘ ʥʘʧʨʫʛʘ ʚ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʩʪʘʥʫ 

ʾʭʥʴʦʛʦ ʟʜʦʨʦʚô̫  ʪʘ ʟʥʠʞʝʥʥʷ ʩʧʦʨʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʥʠʢʥʝʥʥʷ ʜʠʩʬʫʥʢʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʤʽʥʘʤʠ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ [1 ï 9].  

ʇʨʦʬʝʩʽʡʥʠʡ ʩʧʦʨʪ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʤʝʞʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ, ʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ 

ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʥʝʫʭʠʣʴʥʦ ʟʨʦʩʪʘʻ [2]. ʈʝʟʫʣʴʪʘʪʠ 

ʘʥʘʣʽʟʫ ʯʫʪʣʠʚʦʩʪʽ ʥʠʟʢʠ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦ 

ʬʽʟʠʯʥʠʭ ʪʘ ʝʤʦʮʽʡʥʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʫʢʘʟʫʶʪʴ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭʥʴʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʘʥʫ ʧʝʨʝʚʪʦʤʠ ʡ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ [3; 10 ï 12]. ʇʨʘʚʠʣʴʥʘ 

ʧʦʙʫʜʦʚʘ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʜʽʶ ʥʘ ʽʤʫʥʽʪʝʪ ʽ 

ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʪʘʪʫʩ ʪʘʢʦʛʦ ʩʪʨʝʩʦʨʘ, ʷʢ ʬʽʟʠʯʥʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ [13]. 

ʊʘʢʽ ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ, ʷʢ 

ʤʘʩʘʞ, ʚʞʠʚʘʥʥʷ ʜʦʟʚʦʣʝʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʫʤʦʚʣʶʶʪʴ 

ʩʪʠʤʫʣʷʮʽʶ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʶ ʷʢ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʪʘʢ ʽ 

ʡʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ [5; 6]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʙʽʨ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʢʦʨʝʢʮʽʾ ʚʪʦʨʠʥʥʠʭ ʽʤʫʥʦʜʝʬʽʮʠʪʽʚ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ 

ʩʧʦʨʪʫ, ʟʫʤʦʚʣʝʥʠʡ ʾʭʥʴʦʶ ʟʜʘʪʥʽʩʪʶ ʚʧʣʠʚʘʪʠ ʥʘ ʝʢʩʪʨʘʽʤʫʥʥʽ 

ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʫ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘʟʦʬʝʨʦʥʫ ʥʘ ʽʤʫʥʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘ 

ʪʣ̔ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɼʦʩʣʽʜʠʪʠ ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʪʘ ʩʧʦʨʪʩʤʝʥʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ ʚʠʜʽʚ 

ʩʧʦʨʪʫ.  

2. ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʫʞʠʚʘʥʥʷ ʥʘʟʦʬʝʨʦʥʫ ʥʘ ʙʽʦʭʽʤʽʯʥʽ ʪʘ 

ʽʤʫʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ 

ʚʠʜʽʚ ʩʧʦʨʪʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʘ ʫʯʘʩʪʴ ʛʨʫʧʘ ʚʦʣʦʥʪʝʨʽʚ ʫ ʢʽʣʴʢʦʩʪʽ  

75 ʦʩʽʙ, ʷʢʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ ʧʦ 25 ʦʩʽʙ:  

1 ʛʨʫʧʘ ï ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ ʣʶʜʠ (ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ);  
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2 ʛʨʫʧʘ ï ʩʧʦʨʪʩʤʝʥʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ ʚʠʜʽʚ 

ʩʧʦʨʪʫ, ʷʢʽ ʟʘʤʽʩʪʴ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʧʨʠʡʤʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ 

(ʛʨʫʧʘ ʧʣʘʮʝʙʦ); 

3 ʛʨʫʧʘ ï ʩʧʦʨʪʩʤʝʥʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ ʚʠʜʽʚ 

ʩʧʦʨʪʫ, ʷʢʽ ʧʨʠʡʤʘʣʠ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨ ʥʘʟʦʬʝʨʦʥ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʛʨʫʧʘ).  

ʗʢ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʥʘʟʦʬʝʨʦʥ ï ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʽ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʣʶʜʩʴʢʦʛʦ ʽʥʪʝʨʬʝʨʦʥʫ 

Ŭ-2b, ʧʨʦʪʠʚʽʨʫʩʥʠʡ, ʧʨʦʪʠʤʽʢʨʦʙʥʠʡ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʪʘ 

ʽʤʫʥʦʤʦʜʝʣʶʚʘʣʴʥʠʡ ʟʘʩʽʙ. ɺʠʧʫʩʢʘʻʪʴʩʷ ʫ ʬʦʨʤʽ ʢʨʘʧʝʣʴ ʪʘ ʩʧʨʝʶ ʚ ʥʽʩ. 

ʇʨʝʧʘʨʘʪ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫʧʨʦʜʦʚʞ 5 ï 7 ʜʥʽʚ 2 ʨʘʟʠ ʥʘ ʜʝʥʴ ʟ ʤʝʪʦʶ 

ʧʨʦʬʽʣʘʢʪʠʢʠ [14]. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʦʣʦʥʪʝʨʠ ʧʨʠʡʤʘʣʠ ʧʨʝʧʘʨʘʪ 7 ʜʥʽʚ  

2 ʨʘʟʠ ʥʘ ʜʝʥʴ ʫ ʬʦʨʤʽ ʩʧʨʝʶ. ʌʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʫ ʛʨʫʧʽ ʧʣʘʮʝʙʦ 

ʧʨʠʡʤʘʣʠ ʟʘ ʪʘʢʦʶ ʞ ʩʭʝʤʦʶ. 

ɺʠʟʥʘʯʘʣʠ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʠʬʝʨʽʡʥʦʾ ʢʨʦʚʽ: 

ʢʦʥʮʝʥʪʨʘʮʽ ʁ ʽʦʥʽʚ ʢʘʣʽʶ, ʥʘʪʨʽʶ, ʤʘʛʥʽʶ, ʭʣʦʨʫ ʪʘ ʙʽʣʢʘ 

ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʙʣʠʟʴʢʦ 95% ʤʽʜʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ. 

ɯʤʫʥʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʦʮʽʥʶʚʘʣʠ ʟʘ ʩʪʘʥʦʤ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʣʘʥʢʠ 

ʊ- ʽ ɺ-ʩʠʩʪʝʤ. ɼʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ 

ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ, ʣʝʡʢʦʮʠʪʘʨʥʘ ʬʦʨʤʫʣʘ, ʚʽʜʥʦʩʥʘ ʪʘ ʘʙʩʦʣʶʪʥʘ 

ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, ʤʦʥʦʮʠʪʽʚ, ʣʽʤʬʦʮʠʪʽʚ, ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫʩʽʭ 

ʧʦʧʫʣʷʮʽʡ ʪʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʟʘ ʤʝʪʦʜʠʢʦʶ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ 

ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ (CD3+, CD22+, CD4+, CD8+) [15; 16]. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠʢʠ: ʝʣʝʢʪʨʦʣʽʪʠ ʂ
+
, Na

+
, Cl

ï
 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ, ʥʘ ʦʩʥʦʚʽ  

ʽʦʥ-ʩʝʣʝʢʪʠʚʥʠʭ ʝʣʝʢʪʨʦʜʽʚ çɽasylyteè; ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Mg
2+

 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʭ ʘʥʘʣʽʟʘʪʦʨʘʭ ʚʠʨʦʙʥʠʮʪʚʘ çSolarè, 

çRaytoè; ʮʝʨʫʣʦʧʣʘʟʤʽʥ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʠʤ ʥʘ 

ʪʫʨʙʽʜʽʤʝʪʨʠʯʥʦʤʫ ʚʠʤʽʨʽ (ʤʫʪʥʽʩʪʴ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʥʝʨʦʟʯʠʥʥʠʭ ʽʤʫʥʦʢʦʤʧʣʝʢʩʽʚ ʘʥʪʠʛʝʥ ï ʘʥʪʠʪʽʣʦ) [15; 17; 18]. 

ʋʩʽ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʙʫʣʦ ʟʛʨʫʧʦʚʘʥʦ ʚ ʮʠʬʨʦʚʽ ʤʘʩʠʚʠ ʪʘ 

ʦʙʨʦʙʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ [4]. 

ʆʪʨʠʤʘʥʽ ʚ ʩʧʦʨʪʩʤʝʥʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ ʚʠʜʽʚ 

ʩʧʦʨʪʫ ʽʤʫʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʜʠʩʬʫʥʢʮʽʶ ʢʣʽʪʠʥʥʦʾ ʪʘ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ [7; 16; 19; 20] (ʪʘʙʣ. 1). 

ɿʘ ʜʘʥʠʤʠ, ʱʦ ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 1, ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ 

ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʤʝʤʙʨʘʥʥʠʡ ʤʘʨʢʝʨ ʉD3+)  

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʊ-ʣʽʤʬʦʧʝʥʽʷ ʙʫʣʘ ʟʫʤʦʚʣʝʥʘ  

ʟʥʠʞʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʊ-ʭʝʣʧʝʨʽʚ / ʽʥʜʫʢʪʦʨʽʚ (ʉD4+-ʢʣʽʪʠʥʠ) (ʨ < 0,05)  

ʽ ʊ-ʩʫʧʨʝʩʦʨʽʚ / ʮʠʪʦʪʦʢʩʠʯʥʠʭ (ʉD8+-ʢʣʽʪʠʥʠ) (ʨ < 0,05). 
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ʇʨʠ ʮʴʦʤʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʽʥʜʝʢʩʫ 

ʽʤʫʥʦʨʝʛʫʣʷʮʽʾ (ʉD4+ / ʉD8+), ʢʽʣʴʢʦʩʪʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ (ʉD22+-ʢʣʽʪʠʥʠ)  

ʽ NK (ʉD16+-ʢʣʽʪʠʥʠ). 

 

ʊʘʙʣʠʮʷ 1 

ɯʤʫʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ  

ʪʘ ʩʧʦʨʪʩʤʝʥʽʚ (M Ñ m) 

 
ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ ʉʧʦʨʪʩʤʝʥʠ 

ʉD3+, Ĭ10
9
/ʣ 1,41 Ñ 0,08 0,75 Ñ 0,07* 

ʉD4+, Ĭ10
9
/ʣ 0,91 Ñ 0,06 0,55 Ñ 0,05*  

ʉD8+, Ĭ10
9
/ʣ 0,39 Ñ 0,04 0,24 Ñ 0,04* 

ʉD22+
+
, Ĭ10

9
/ʣ 0,30 Ñ 0,04 0,28 Ñ 0,05 

ʉD4+ / ʉD8
+
, ʫ. ʦ. 2,33 Ñ 0,14 2,32 Ñ 0,14 

ʉD16+, Ĭ10
9
/ʣ 0,16 Ñ 0,01 0,15 Ñ 0,02 

ʃʝʡʢʦʮʠʪʠ ɸʙʩʦʣʶʪʥʘ, Ĭ10
9
/ʣ 6,82 Ñ 0,28 6,48 Ñ 0,27 

ʃʽʤʬʦʮʠʪʠ 
ɺʽʜʥʦʩʥʘ, % 27,86 Ñ 1,32 18,44 Ñ 1,33* 

ɸʙʩʦʣʶʪʥʘ, Ĭ10
9
/ʣ 1,90 Ñ 0,06 1,20 Ñ 0,05* 

ʄʦʥʦʮʠʪʠ 
ɺʽʜʥʦʩʥʘ, % 10,41 Ñ 0,22 10,49 Ñ 0,20 

ɸʙʩʦʣʶʪʥʘ, Ĭ10
9
/ʣ 0,71 Ñ 0,05 0,68 Ñ 0,06 

ʅʝʡʪʨʦʬʽʣʠ 
ɺʽʜʥʦʩʥʘ, % 61,29 Ñ 1,09 65,51 Ñ 1,14* 

ɸʙʩʦʣʶʪʥʘ, Ĭ10
9
/ʣ 4,18 Ñ 0,05 4,25 Ñ 0,06 

ʇʘʣʦʯʢʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ɺʽʜʥʦʩʥʘ, % 3,81 Ñ 0,07 3,68 Ñ 0,10 

ɸʙʩʦʣʶʪʥʘ, Ĭ10
9
/ʣ 0,26 Ñ 0,02 0,27 Ñ 0,03 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ɺʽʜʥʦʩʥʘ, % 57,48 Ñ 1,18 61,84 Ñ 1,26* 

ɸʙʩʦʣʶʪʥʘ, Ĭ10
9
/ʣ 3,92 Ñ 0,08 4,01 Ñ 0,07 

IgG, ʤʛ/ʤʣ 12,31 Ñ 0,42 9,42 Ñ 0,26* 

IgA, ʤʛ/ʤʣ 1,97 Ñ 0,07 1,94 Ñ 0,15 

Ig M, ʤʛ/ʤʣ 2,19 Ñ 0,15 1,09 Ñ 0,10* 

ʎɯʂ ʟʘʛʘʣʴʥʽ, ʦ. ʦ. ʱ. 186,2 Ñ 9,1 270,9 Ñ 9,1* 

ʎɯʂ ʢʨʫʧʥʽ, ʦ. ʦ. ʱ. 88,5 Ñ 7,3 14,2 Ñ 2,6* 

ʎɯʂ ʩʝʨʝʜʥʽ, ʦ. ʦ. ʱ. 59,4 Ñ 6,8 47,3 Ñ 6,6 

ʎɯʂ ʜʨʽʙʥʽ, ʦ. ʦ. ʱ. 38,3 Ñ 7,1 209,4 Ñ 8,4* 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨ < 0,05 
 

ʋ ʩʪʘʥʽ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʚ 

ʩʧʦʨʪʩʤʝʥʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʾ ʪʘ 

ʘʙʩʦʣʶʪʥʦ ʾ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʥʝʡʪʨʦʬʽʣʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚ̔ ʜʥʦʩʥʦʛʦ ʯʠʩʣʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ (ʨ < 0,05). 

ʅʘʤʠ ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʊʘʢ, ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ 

IgG ʽ Igʄ. 

ʊʘʢʦʞ ʫ ʛʨʫʧʽ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ 

ʧʽʜʚʠʱʝʥʫ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʎɯʂ) ʟʘ 

ʨʘʭʫʥʦʢ ʯʠʩʣʘ ʜʨʽʙʥʦʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʨ < 0,05). ʂʽʣʴʢʽʩʪʴ 

ʢʨʫʧʥʦʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʘ ʟʘ ʧʦʢʘʟʥʠʢʠ 
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ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ; ʚʤʽʩʪ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʎɯʂ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ. 

ɼʝʷʢʽ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ (ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʣʢʘ 

ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʽʦʥʽʚ ʂ
+
, Na

+
, Mg

2+
, Cl

ï
) ʫ ʛʨʫʧʽ ʩʧʦʨʪʩʤʝʥʽʚ ʙʫʣʠ 

ʥʠʞʯʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʢʘ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ; ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʦ  ʁʙʫʣʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ Mg
2+

 (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 2 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ  

ʪʘ ʩʧʦʨʪʩʤʝʥʽʚ (M Ñ m) 

 
ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ ʉʧʦʨʪʩʤʝʥʠ 

ʎʝʨʫʣʦʧʣʘʟʤʥ̔, ʤʛ/ʣ 245,41 Ñ 10,52 231,11 Ñ 8,97 

ʍʣʦʨ, ʤʤʦʣʴ/ʣ 105,26 Ñ 1,67 104,25 Ñ 2,43 

ʂʘʣ̔ʡ, ʤʤʦʣʴ/ʣ 4,95 Ñ 0,26 4,74 Ñ 0,26 

ʅʘʨʪʡ̔, ʤʤʦʣʴ/ʣ 143,18 Ñ 2,05 141,93 Ñ 2,77 

ʄʘʛʥ̔ʡ, ʤʤʦʣʴ/ʣ 0,95 Ñ 0,08 0,72 Ñ 0,06* 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨ < 0,05 
 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʞʠʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʘʤʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʯʠʥʫ ʷʢ ʩʧʨʝʡ ʚ ʥʽʩ ʫʧʨʦʜʦʚʞ 7 ʜʥʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʣʠʢʘʻ ʟʤʽʥ 

ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʪʘʙʣ. 3). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘʟʦʬʝʨʦʥʫ (ʫʧʨʦʜʦʚʞ  

7 ʜʥʽʚ) ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩ ̫ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ  

ʟʘ ʨʘʭʫʥʦʢ ʊ-ʣʽʤʬʦʮʠʪʽʚ (CD3+) (24,0%, ʨ < 0,05), ʘ ʩʘʤʝ ʟʘ  

ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʊ-ʭʝʣʧʝʨʽʚ / ʽʥʜʫʢʪʦʨʽʚ (CD4+) (25,93%)  

ʽ ʊ-ʩʫʧʨʝʩʦʨʽʚ / ʮʠʪʦʪʦʢʩʠʯʥʠʭ(CD8+) (39,13%). ɹʫʣʦ ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ (ʥʘ 8,97%) ʽʥʜʝʢʩʫ ʽʤʫʥʦʨʝʛʫʣʷʮʽʾ (ʉD4+ / ʉD8+). 

ʇʨʠ ʮʴʦʤʫ ʚʞʠʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʘʤʠ ʥʘʟʦʬʝʨʦʥʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʣʦ 

ʥʘ ʢʽʣʴʢʽʩʪʴ ɺ-ʣʽʤʬʦʮʠʪʽʚ (ʉD22+-ʢʣʝʪʢʠ) ʽ NK (ʉD16+-ʢʣʝʪʢʠ). 

ʋ ʩʠʩʪʝʤʽ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʘʙʩʦʣʶʪʥʦ ʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ 

ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʽ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ (ʨ < 0,05).  

ʋʩʪʘʥʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ 0,31 Ĭ 10
9
/ʣ 

(ʨ < 0,05), ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ 0,36 Ĭ 10
9
/ʣ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʥʦʩʥʦʾ  

ʽ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʣʦʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ 1,33%  

ʽ 0,06 Ĭ 10
9
/ʣ ʚʽʜʧʦʚʽʜʥʦ (ʨ < 0,05). ɺʽʜʥʦʩʥʘ ʡ ʘʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ 

ʤʦʥʦʮʠʪʽʚ ʟʘʣʠʰʘʣʘʩʷ ʩʪʘʙʽʣʴʥʦ.ʁ 

ʉʝʤʠʜʝʥʥʝ ʚʞʠʚʘʥʥʷ ʥʘʟʦʬʝʨʦʥʫ ʩʧʦʨʪʩʤʝʥʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʚʠʢʣʠʢʘʣʦ ʟʤʽʥʠ ʚ ʛʫʤʦʨʘʣʴʥʽʡ ʣʘʥʮʽ 
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ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʊʘʢ, ʚʽʜʙʫʚʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 

IgG, ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ IgA ʽ IgM (ʨ > 0,05). 

 

ʊʘʙʣʠʮʷ 3 

ɯʤʫʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (M Ñ m) 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 
ʇʣʘʮʝʙʦ ɽʢʩʧʝʨʠʤʝʥʪ 

ʜʦ ʧʽʩʣʷ ʜʦ ʧʽʩʣʷ 

ʉD3+, Ĭ109/ʣ 1,41 Ñ 0,08 0,74 Ñ 0,05 0,79 Ñ 0,05 0,75 Ñ 0,08 0,93 Ñ 0,07* 

ʉD4+, Ĭ109/ʣ 0,91 Ñ 0,06 0,55 Ñ 0,04 0,59 Ñ 0,05 0,54 Ñ 0,06 0,68 Ñ 0,06* 

ʉD8+, Ĭ109/ʣ 0,39 Ñ 0,04 0,24 Ñ 0,04 0,25 Ñ 0,04 0,23 Ñ 0,03 0,32 Ñ 0,02* 

ʉD22+, Ĭ109/ʣ 0,30 Ñ 0,04 0,28 Ñ 0,05 0,29 Ñ 0,05 0,28 Ñ 0,05 0,29 Ñ 0,06 

ʉD4+ / ʉD8+, ʫ. ʦ. 2,33 Ñ 0,14 2,29 Ñ 0,15 2,36 Ñ 0,11 2,34 Ñ 0,13 2,13 Ñ 0,15* 

ʉD16+, Ĭ109/ʣ 0,16 Ñ 0,01 0,15 Ñ 0,02 0,15 Ñ 0,02 0,14 Ñ 0,01 0,15 Ñ 0,02 

ʃʝʡʢʦʮʠʪʠ ɸʙʩʦʣ., Ĭ109/ʣ 6,82 Ñ 0,28 6,45 Ñ 0,33 6,38 Ñ 0,28 6,51 Ñ 0,21 6,05 Ñ 0,19* 

ʃʽʤʬʦʮʠʪʠ 
ɺʽʜʥʦʩʥʘ, % 27,86 Ñ 1,32 18,45 Ñ 1,31 18,97 Ñ 1,18 18,43 Ñ 1,34 22,98 Ñ 1,25* 

ɸʙʩʦʣ., Ĭ109/ʣ 1,90 Ñ 0,06 1,19 Ñ 0,05 1,21 Ñ 0,05 1,20 Ñ 0,05 1,39 Ñ 0,04* 

ʄʦʥʦʮʠʪʠ 
ɺʽʜʥʦʩʥʘ, % 10,41 Ñ 0,22 10,23 Ñ 0,19 10,03 Ñ 0,20 10,75 Ñ 0,21 11,07 Ñ 0,17 

ɸʙʩʦʣ., Ĭ109/ʣ 0,71 Ñ 0,05 0,66 Ñ 0,06 0,64 Ñ 0,06 0,70 Ñ 0,05 0,67 Ñ 0,06 

ʅʝʡʪʨʦʬʽʣʠ 
ɺʽʜʥʦʩʥʘ, % 61,29 Ñ 1,09 66,20 Ñ 1,15 66,46 Ñ 1,07 64,82 Ñ 1,13 64,63 Ñ 1,05 

ɸʙʩʦʣ., Ĭ109/ʣ 4,18 Ñ 0,05 4,27 Ñ 0,06 4,24 Ñ 0,07 4,22 Ñ 0,06 3,91 Ñ 0,05* 

ʇʘʣʦʯʢʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ɺʽʜʥʦʩʥʘ, % 3,81 Ñ 0,07 3,72 Ñ 0,08 3,92 Ñ 0,11 3,63 Ñ 0,11 4,96 Ñ 0,09* 

ɸʙʩʦʣ., Ĭ109/ʣ 0,26 Ñ 0,02 0,24 Ñ 0,03 0,25 Ñ 0,03 0,24 Ñ 0,02 0,30 Ñ 0,02* 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ɺʽʜʥʦʩʥʘ, % 57,48 Ñ 1,18 62,48 Ñ 1,21 62,54 Ñ 1,16 61,19 Ñ 1,31 59,83 Ñ 1,15 

ɸʙʩʦʣ., Ĭ109/ʣ 3,92 Ñ 0,08 4,03 Ñ 0,07 3,99 Ñ 0,07 3,98 Ñ 0,07 3,62 Ñ 0,06* 

Ig G, ʤʛ/ʤʣ 12,31 Ñ 0,42 9,41 Ñ 0,25 9,52 Ñ 0,21 9,43 Ñ 0,27 10,06 Ñ 0,19* 

Ig A, ʤʛ/ʤʣ 1,97 Ñ 0,07 1,91 Ñ 0,18 1,90 Ñ 0,15 1,96 Ñ 0,12 1,76 Ñ 0,11 

Ig M, ʤʛ/ʤʣ 2,19 Ñ 0,15 1,09 Ñ 0,11 1,08 Ñ 0,12 1,08 Ñ 0,08 1,01 Ñ 0,05 

ʎɯʂ ʟʘʛʘʣʴʥʽ, ʦ. ʦ. ʱ. 186,2 Ñ 9,1 268,9 Ñ 8,7 264,7 Ñ 9,1 272,8 Ñ 9,5 251,2 Ñ 8,2* 

ʎɯʂ ʢʨʫʧʥʽ, ʦ. ʦ. ʱ. 88,5 Ñ 7,3 15,4 Ñ 2,6 16,6 Ñ 3,1 12,9 Ñ 2,5 20,3 Ñ 2,8* 

ʎɯʂ ʩʝʨʝʜʥʽ, ʦ. ʦ. ʱ. 59,4 Ñ 6,8 45,6 Ñ 5,1 45,0 Ñ 4,9 49,0 Ñ 4,1 49,5 Ñ 3,5 

ʎɯʂ ʜʨʽʙʥʽ, ʦ. ʦ. ʱ. 38,3 Ñ 7,1 207,9 Ñ 8,6 203,1 Ñ 9,5 210,9 Ñ 8,1 181,4 Ñ 7,7* 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨ < 0,05 
 

ɯʤʫʥʦʩʪʠʤʫʣʷʪʦʨ ʥʘʟʦʬʝʨʦʥ ʚʠʢʣʠʢʘʚ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦʩʪʦʚʽʨʥʝ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʠʭ ʎɯʂ ʥʘ 21,6 ʦ. ʦ. ʱ., ʟʘ ʨʘʭʫʥʦʢ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʜʨʽʙʥʦʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ 29,5 ʦ. ʦ. ʱ.  

(ʨ < 0,05) ʽ ʦʜʥʦʯʘʩʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʨʫʧʥʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʥʘ 7,4 ʦ. ʦ. ʱ. (ʨ < 0,05). ɺʤʽʩʪ ʩʝʨʝʜʥʽʭ ʎɯʂ ʟʘʣʠʰʘʚʩʷ 

ʥʝʟʤʽʥʥʠʤ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʞʠʚʘʥʥʷ ʥʘʟʦʬʝʨʦʥʫ ʩʧʦʨʪʩʤʝʥʘʤʠ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʚ ʢʨʦʚʽ ʙʽʣʢʘ 

ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ (ʪʘʙʣ. 4). ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ Mg
2+

 ʽ ʦʜʥʦʯʘʩʥʝ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ ʂ
+
 

(ʨ < 0,05). ʂʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ Na
+
, Cl

ï
 ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ 

ʩʪʘʙʽʣʴʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʟʦʬʝʨʦʥʫ ʩʧʦʨʪʩʤʝʥʘʤʠ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʽʛʨʦʚʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩ ̫ʧʽʜʚʠʱʝʥʥʷʤ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ CD4+, CD8+,  
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ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʧʘʪʦʛʝʥʥʠʭ ʩʝʨʝʜʥʽʭ 

ʽ ʜʨʽʙʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʘʣʴʥʠʭ 

ʎɯʂ, ʱʦ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ. 

ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ Mg
2+
, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʙʽʣʴʰʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʘ ʙʽʣʢʘ 

ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʷʢʠʡ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʆʪʞʝ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʞʠʚʘʥʥʷ ʥʘʟʦʬʝʨʦʥʫ ʩʧʦʨʪʩʤʝʥʘʤʠ ʤʘʻ 

ʽʤʫʥʦʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. 

 

ʊʘʙʣʠʮʷ 4 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (M Ñ m) 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 
ʇʣʘʮʝʙʦ ɽʢʩʧʝʨʠʤʝʥʪ 

ʜʦ ʧʽʩʣʷ ʜʦ ʧʽʩʣʷ 

ʎʝʨʫʣʦʧʣʘʟʤʽʥ, 

ʤʛ/ʣ 

245,41 Ñ 

10,52 

231,57 Ñ 

8,08 

233,89 Ñ 

7,01 

230,65 Ñ 

9,85 

253,18 Ñ 

10,27* 

ʍʣʦʨ, ʤʤʦʣʴ/ʣ 
105,26 Ñ 

1,67 

103,81 Ñ 

1,75 

103,07 Ñ 

1,02 

104,69 Ñ 

3,10 

103,00 Ñ 

1,31 

ʂʘʣʽʡ, ʤʤʦʣʴ/ʣ 4,95 Ñ 0,26 4,75 Ñ 0,31 4,73 Ñ 0,41 4,73 Ñ 0,21 4,31 Ñ 0,15* 

ʅʘʨʪʽʡ, ʤʤʦʣʴ/ʣ 
143,18 Ñ 

2,05 

141,37 Ñ 

2,81 

141,91 Ñ 

1,19 

142,48 Ñ 

2,72 

141,59 Ñ 

1,24 

ʄʘʛʥʽʡ, ʤʤʦʣʴ/ʣ 0,95 Ñ 0,08 0,71 Ñ 0,07 0,73 Ñ 0,08 0,73 Ñ 0,05 0,93 Ñ 0,06* 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨ < 0,05 
 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʚʯʝʥʥʽ 

ʚʽʜʜʘʣʝʥʠʭ ʟʤʽʥ ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʠʬʝʨʽʡʥʦʾ 

ʢʨʦʚʽ ʚ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʩʣʷ ʚʞʠʚʘʥʥʷ ʥʘʟʦʬʝʨʦʥʫ. 
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ʈʦʧʘʻʚʘ ʄ. ʆ. ɺʧʣʠʚ ʥʘʟʦʬʝʨʦʥʫ ʥʘ ʽʤʫʥʦʣʦʛʽʯʥʽ  

ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʩʧʦʨʪʩʤʝʥʽʚ 
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ʢʨʦʚʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘʟʦʬʝʨʦʥʫ (ʧʨʦʪʷʛʦʤ  

7 ʜʥʽʚ) ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ  

ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ (CD3+), ʘ ʩʘʤʝ  

ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʊ-ʭʝʣʧʝʨʽʚ / ʽʥʜʫʢʪʦʨʽʚ (CD4+)  

ʽ ʊ-ʩʫʧʨʝʩʦʨʽʚ / ʮʠʪʦʪʦʢʩʠʯʥʠʭ (CD8+). ʇʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚʽʜʟʥʘʯʝʥʦ 

ʪʘʢʦʞ ʫ ʩʫʙʧʦʧʫʣʷʮʽʡʥʦʤʫ ʩʢʣʘʜʽ ʎɯʂ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ Mg
2+
, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʙʽʣʴʰʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ; ʨʘʟʦʤ ʟ ʮʠʤ ʚʽʜʙʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʂ
+
, ʪʘʢʦʞ 

ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʣʢʘ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʘʢʪʠʚʘʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʘʤʠ ʥʘʟʦʬʝʨʦʥʫ ʤʘʻ 

ʽʤʤʫʥʥʦʨʝʘʙʽʣʽʪʘʮʽʦʥʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʤʫʥʦʜʝʬʽʮʠʪ, ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨ, ʬʽʟʠʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

ʈʦʧʘʝʚʘ ʄ. ɸ. ɺʣʠʷʥʠʝ ʥʘʟʦʬʝʨʦʥʘ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ  

ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʩʧʦʨʪʩʤʝʥʦʚ  

ʌʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʠʩʬʫʥʢʮʠʝʡ ʩʠʩʪʝʤʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘʟʦʬʝʨʦʥʘ  

(ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ) ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ 

ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ (CD3+),  

ʘ ʠʤʝʥʥʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʊ-ʭʝʣʧʝʨʦʚ / ʠʥʜʫʢʪʦʨʦʚ (CD4+) ʠ  

ʊ-ʩʫʧʨʝʩʩʦʨʦʚ / ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ (CD8+). ʇʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ ʚ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʎʀʂ. ʅʘʙʣʶʜʘʣʦʩʴ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Mg
2+
, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ; ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʂ
+
, ʪʘʢʞʝ ʧʦʚʳʰʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ 

ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʨʪʩʤʝʥʘʤʠ ʥʘʟʦʬʝʨʦʥʘ ʥʦʩʠʪ 

ʠʤʤʫʥʥʦʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨ, 

ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. 

 

Ropayeva M. O. The Impact of Nazoferon the Immunological and 

Biochemical Indices of the Blood of Sportsmen 

One of leading problems of modern biology and medicine is a study 

of conformities to law of processes of adaptation at affecting organism of 

different external and internal revolting factors which are accompanied the 

change of indexes of homoeostasis. 

The ʨhysicalactivity are accompanied disfunction of system 

immunity, which is characterized by change of some indexes of a blood. The 

use of nazoferon (within 7 days) it was accompanied by augmentation of 
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quantity lymphocytes at the expense of T-lymphocytes (CD3+), namely  

at the expense of augmentation T-helpers / inductors (CD4+) and  

T-suppressors / cytotoxic (CD8+). Positive changes are noted also in 

subpopulation structure of the circulating immune complexes (CIC). There 

was lowering of indexes of general CIC due to the decline of concentration of 

the most pathogenic middle and shallow complexes, that characterizes the 

increase of protective functions of organism.  

There was an increase of concentration of ions of Mg
2+

, that 

characterizes the increase of antioxidative activity, on a row with it there was 

lowering of concentration of K
+
, also a concentration rose squirrel of 

ceruloplazmin, that talks about activating of the immune system. 

Concentration ions of Na
+
, Cl

ï
 did not change. 

Key words: immunodeficiency, immunostimulant, physical activity. 
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ɸʚʘʜ ɸʣʠ ʈʠʷʜʭ, ɸ. ɸ. ɺʠʥʦʛʨʘʜʦʚ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿɺʀʊʀʗ ʉɸʍɸʈʅʆɻʆ ɼʀɸɹɽʊɸ  

ɹɽɿ ʀ ʅɸ ʌʆʅɽ ɺɺɽɼɽʅʀʗ ɸʃʂʀʃʉɽʃɽʅʆʅɸʌʊʀʈʀɼʀʅɸ 

 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʡʩʷ 

ʵʥʜʦʢʨʠʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʇʦʨʘʞʝʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ 

ʣʶʜʝʡ ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʚʳʷʚʣʷʝʪʩʷ ʚ 96,3% ʩʣʫʯʘʝʚ.  

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ɺʆɿ, çʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ï ʧʨʦʙʣʝʤʘ ʚʩʝʭ 

ʥʘʨʦʜʦʚ ʠ ʚʦʟʨʘʩʪʦʚè. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (ʉɼ) ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʙʦʣʴʰʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠ ʥʝʫʢʣʦʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʦʩʪʫ ʧʨʠʟʥʘʥ 

ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʵʧʠʜʝʤʠʝʡ ʢʦʥʮʘ XX ï ʥʘʯʘʣʘ XXI ʚʝʢʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʤʠʨʝ ʫʞʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 160 ʤʣʥ. ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʘ 

ʧʦ ʧʨʦʛʥʦʟʫ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ 2025 ʛʦʜʫ ʠʭ ʯʠʩʣʦ ʙʫʜʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 300 ʤʣʥ [1]. 

ɺ ʢʣʠʥʠʢʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʝʯʝʥʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʝʡ 

ʜʦʩʪʠʛʘʝʪ 30%. ʀʤʝʥʥʦ ʥʘ ʥʠʭ ʪʨʘʪʠʪʩʷ ʦʪ 50 ʜʦ 75% ʚʩʝʭ ʩʨʝʜʩʪʚ 

ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʣʝʯʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ [2; 3]. 

ɼʠʘʙʝʪʠʯʝʩʢʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʪʝʯʸʪ ʙʝʩʩʠʤʧʪʦʤʥʦ, ʠ 

ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʨʘʟʨʳʚ ʚʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʧʦʷʚʣʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʦʨʛʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʉʫʙʢʣʠʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʡ ʤʠʦʢʘʨʜʘ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ 

ʤʠʢʨʦʘʥʛʠʦʧʘʪʠʷʤʠ. ʅʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʠʥʘʤʠʢʘ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʥʘʨʫʰʝʥʠʶ ʩʠʩʪʦʣʠʯʝʩʢʦʡ. ʕʪʦ ʩʚʷʟʳʚʘʶʪ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʦʢʘʨʜʝ [4]. ʇʨʠ ʉɼ 

ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʦʢʩʠʜʘʥʪʥʘʷ ʩʠʩʪʝʤʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ [5]. ɺʦʟʤʦʞʥʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠ ʣʝʯʝʥʠʠ ʉɼ ʧʨʠʤʝʥʷʪʴ ʠ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [6]. ʆʜʥʘʢʦ ʵʪʦʪ ʚʦʧʨʦʩ ʠʟʫʯʝʥ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʨʳʩʘʭ ʠʟʫʯʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ  

ʧʨʠ ʩʪʨʝʧʪʦʮʠʪʦʟʦʥʦʚʦʤ ʉɼ ʙʝʟ ʠ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ 

ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʘ. 
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ʅʘʩʪʦʷʱʘʷ ʧʫʙʣʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ɻʋ çʃʫʛʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʦè ʧʦʜ ʥʦʤʝʨʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0198U002641 

çʄʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 20 ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ 

ʤʘʩʩʦʡ 180 ï 250 ʛ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʜʚʝ ʦʧʳʪʥʳʝ ʛʨʫʧʧ.̔ ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ  

(1 ʆɻ) ʠ ʚʪʦʨʦʡ (2 ʆɻ) ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʤʦʜʝʣʠʨʦʚʘʣʠ ʉɼ  

ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʤ ʚʚʝʜʝʥʠʝʤ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʘ (2-ʜʝʟʦʢʩʠʤʝʪʠʣ-

ʥʠʪʨʦʟʦʤʦʯʝʚʠʥʘ-ʛʣʶʢʦʟʦʧʠʨʘʥʦʟʘ), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʦʝ  

ɓ-ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ʉʪʨʝʧʪʦʟʦʪʦʮʠʥ ʚʚʦʜʠʣʠ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ 

ʚ ʪʝʯʝʥʠʝ 50 ʩʫʪʦʢ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʜʦʟʝ 25 ʤʛ/ʢʛ, ʨʘʟʚʝʜʝʥʥʳʡ  

ʚ 0,5 ʤʣ 0,1 ʄ ʮʠʪʨʘʪʥʦʛʦ ʙʫʬʝʨʘ, ʥʘʪʦʱʘʢ [7]. 

ɾʠʚʦʪʥʳʤ 2 ʆɻ ʩ 21-ʭ ʩʫʪʦʢ per os ʥʘʯʘʣʠ ʚʚʦʜʠʪʴ 

ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥ (ˉ 7498352, çʉʧʨʘʚʦʯʥʠʢ ɹʝʡʣʴʰʪʝʡʥʘè). 

ɸʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥ, ʩʤʝʰʘʥʥʳʡ ʩʦ ʰʧʨʦʪʥʳʤ ʧʘʰʪʝʪʦʤ, ʚʚʦʜʠʣʠ 

ʝʞʝʜʥʝʚʥʦ. ʉʫʪʦʯʥʫʶ ʜʦʟʫ ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʘ (180 ʤʢʛ/100 ʛ) ʚ 

ʧʝʨʝʨʘʩʯʝʪʝ ʥʘ ʩʝʣʝʥ ʨʘʩʯʠʪʳʚʘʣʠ ʧʦ ʅ. ɺ. ʉʪʘʥʠʰʝʚʩʢʦʡ (2008) [8]. 

ʋ ʞʠʚʦʪʥʳʭ 1 ʆɻ ʠ 2 ʆɻ ʦʧʨʝʜʝʣʷʣʠ ʚ ʢʨʦʚʠ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ.  

ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʠʮʝʥʟʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ Microsoft Excel. 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʫʭʦʜ ʟʘ ʞʠʚʦʪʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ 

çʉʘʥʠʪʘʨʥʳʤ ʧʨʘʚʠʣʘʤ ʧʦ ʫʩʪʨʦʡʩʪʚʫ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ (ʚʠʚʘʨʠʝʚ)è ʦʪ 06.04.73 [9]. 

ʈʘʙʦʪʫ ʩ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʙʠʦʵʪʠʢʠ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ çɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʟʘʱʠʪʳ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ 

ʥʘʫʯʥʳʭ ʮʝʣʷʭè [10]. 

ɼʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 

3,6 ï 5,6 ʤʤʦʣʴ/ʣ. 

ʋ ʞʠʚʦʪʥʳʭ 1 ʆɻ ʠ 2 ʆɻ ʯʝʨʝʟ 7 ʩʫʪʦʢ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʧʦʚʳʰʘʣʩ ̫ ʥʘ 27,51% ʠ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ  

4,3 ï 8,2 ʤʤʦʣʴ/ʣ. ʅʘ 14 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʚʳʰʘʣʩʷ ʥʘ 45,6% ʠ ʙʳʣ ʚ 

ʧʨʝʜʝʣʘʭ 5 ï 8,3 ʤʤʦʣʴ/ʣ. ʇʦʩʣʝ 21-ʩʫʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʧʨʦʜʦʣʞʘʣ ʧʦʚʳʰʘʪʴʩʷ (ʥʘ 33,3%) ʠ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ  

5 ï 8,9 ʤʤʦʣʴ/ʣ.  

ʋ ʞʠʚʦʪʥʳʭ 1 ʆɻ ʥʘ 28-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʚʳʰʘʣʩʷ ʥʘ 26,9% ʠ ʙʳʣ ʚ 

ʧʨʝʜʝʣʘʭ 5,2 ï 7,4 ʤʤʦʣʴ/ʣ. ʅʘ 35-ʝ ʩʫʪʢʠ ï ʥʘ 42,3% ʠ ʢʦʣʝʙʘʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 5,1 ï 6,8 ʤʤʦʣʴ/ʣ, ʥʘ 42-ʝ ʩʫʪʢʠ ï ʥʘ 39,7% ʠ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ  

5,6 ï 7,3 ʤʤʦʣʴ/ʣ ʠ ʥʘ 50-ʝ ʩʫʪʢʠ ï ʥʘ 23,2% (4,6 ï 7,5 ʤʤʦʣʴ/ʣ) (ʪʘʙʣ. 1).  
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ʉ 21-ʭ ʩʫʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʞʠʚʦʪʥʳʤ 2 ʆɻ 

ʥʘʯʘʣʠ ʚʚʦʜʠʪʴ ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥ. ʅʘ 7-ʝ ʩʫʪʢʠ ʦʪ ʥʘʯʘʣʘ 

ʚʚʝʜʝʥʠʷ ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʘ (28-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ) ʫʨʦʚʝʥʴ 

ʩʘʭʘʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʚʳʰʘʣʩʷ ʥʘ 12,8% ʠ ʙʳʣ ʚ 

ʧʨʝʜʝʣʘʭ 4,5 ï 6,2 ʤʤʦʣʴ/ʣ. ʅʘ 14-ʝ ʩʫʪʢʠ (35-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ) 

ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʚʳʰʘʣʩʷ ʥʘ 15% ʠ 

ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 3,8 ï 6,6 ʤʤʦʣʴ/ʣ. ʅʘ 21-ʝ ʩʫʪʢʠ (42-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ) ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʠʩʭʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʚʳʰʘʣʩʷ ʥʘ 27,5% 

ʠ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 4,9 ï 7,4 ʤʤʦʣʴ/ʣ. ʅʘ 28-ʝ ʩʫʪʢʠ (50-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ) ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦʚʳʰʘʣʩʷ ʥʘ 6,2% ʠ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 3,0 ï 6,3 ʤʤʦʣʴ/ʣ (ʩʤ. ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 

ʋʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ  

ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʙʝʟ ʠ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ 

ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʘ (ʤʤʦʣʴ/ʣ) 

 

ʕʢʩʧʦʟʠʮʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 
1 ʆɻ 2 ʆɻ 

ʀʩʭʦʜʥʳʡ 4,69 Ñ 0,59
2
 

7-ʝ ʩʫʪʢʠ 5,98 Ñ 1,07
1
 

14-ʝ ʩʫʪʢʠ 6,83 Ñ 0,84
1
 

21-ʝ ʩʫʪʢʠ 6,25 Ñ 0,99
2
 

28-ʝ ʩʫʪʢʠ 5,95 Ñ 0,73
2 

5,29 Ñ 0,45
3 

35-ʝ ʩʫʪʢʠ 5,83 Ñ 0,49
2 

5,39 Ñ 0,65
2 

42-ʝ ʩʫʪʢʠ 6,55 Ñ 0,70
2 

5,98 Ñ 0,36
3 

50-ʝ ʩʫʪʢʠ 5,78 Ñ 0,87
2 

4,98 Ñ 0,85
1 

ʇʨʠʤʝʯʘʥʠʝ: 
1
 ï p < 0,05; 

2
 ï p < 0,01; 

3
 ï p < 0,001 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʉɼ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ  

ʫ ʞʠʚʦʪʥʳʭ 1 ʆɻ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 2 ʆɻ. ʅʘ 28-ʝ ʩʫʪʢʠ ʦʪ 

ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 1 ʆɻ ʙʳʣ  

ʚʳʰʝ ʥʘ 11,1%, ʥʘ 35-ʝ ʩʫʪʢʠ ï ʥʘ 7,5%, ʥʘ 42-ʝ ʩʫʪʢʠ ï ʥʘ 8,7%  

ʠ ʥʘ 50-ʝ ʩʫʪʢʠ ï ʥʘ 13,8%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʘ ʦʢʘʟʳʚʘʣʦ 

ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʧʦʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʚʝʜʝʥʠʷ ʩʝʣʝʥʩʦʜʝʨʞʘʱʝʛʦ ʚʝʱʝʩʪʚʘ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. The rising global burden of diabetes and its complications: 

estimates and projections to the year 2010 / ɸ. Amos, D. McCarty, P. Zimmet 

et al. // Diabete Med. ï 2010. ï No. 14. ï P. 12 ï 19. 2. ɸʣʝʢʩʘʥʜʨʦʚ A. A. 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʙʦʣʝʟʥʴ çʚʟʨʳʚʘʶʱʠʭʩʷ ʙʣʷʰʝʢè /  

A. A. ɸʣʝʢʩʘʥʜʨʦʚ // Consilium Medicum. ï 2001. ï ʊ. 3, ˉ 10. ï  

ʉ. 464 ï 468. 3.  ʀʚʘʥʦʚ ɼ. ɸ. ʀʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ ʩ ʠʥʩʫʣʠʥʦʟʘʚʠʩʠʤʳʤ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ / ɼ. ɸ. ʀʚʘʥʦʚ, ʉ. ɻʥʫʩʘʝʚ // ʇʝʜʠʘʪʨʠʷ. ï 2002. ï ˉ 4. ï  

ʉ. 78 ï 82. 4. Correlates of carotidartery stiffness in young adults :  

The Bogalusa Heart Study / E. Urbina, S. Srinavasan, R. Kieltyka. et al.. ï 

Atherosclerosis. ï 2004. ï Vol. 176. ï P. 157 ï 164. 5. ʄʝʥʴʰʠʢʦʚʘ ɽ. ɹ. 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʩʪʘʪʫʩ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ ʫ ʙʝʨʝʤʝʥʥʳʭ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʬʦʩʬʦʣʠʧʠʜʦʚ /  

ɽ. ɹ. ʄʝʥʴʰʠʢʦʚʘ // ʏʝʣʦʚʝʢ ʠ ʣʝʢʘʨʩʪʚʦ : ʪʝʟ. ʜʦʢʣ. 13 ʈʦʩ. ʥʘʮ. ʢʦʥʛʨ. ï 

ʄ., 2006. ï 214 ʩ. 6. Golbidi S. Diabetes and alpha lipoic Acid /  

S. Golbidi, M. Badran, I. Laher // Frontiers in Pharmacology. ï 2011. ï  

Vol. 2. ï P. 69. 7. Yang H. Human beta-cells are exceedingly resistant to 

streptozototcin in vivo / H. Yang, J. R. Wright // Endocrinology. ï 2002. ï 

Vol. 143 (7). ï P. 2491 ï 2495. 8. ʉʪʘʥʽʰʝʚʩʴʢʘ ʅ. ɺ. ɺʧʣʠʚ ʽʰʝʤʽʯʥʦʛʦ 

ʧʨʝʜʩʪʘʥʫ ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʜʘʧʪʘʮʽʶ ʩʝʨʮʷ ʜʦ ʥʝʢʨʦʟʫ  

ʤʽʦʢʘʨʜʘ ʧʨʠ ʚʚʝʜʝʥʥʽ ʘʣʢʽʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʫ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ) : ʘʚʪʦʨʝʬ. ʜʠʩ. ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢ. ʩʪʫʧ. ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ : 

ʩʧʝʮ. 14.03.04 çʇʘʪʦʣʦʛʽʯʥʘ ʬʽʟʽʦʣʦʛʽʷè / ʅ. ɺ. ʉʪʘʥʽʰʝʚʩʴʢʘ. ï ʍ.,  

2008. ï 16 ʩ. 9. ɿʘʧʘʜʥʶʢ ʀ. ʇ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ. ʈʘʟʚʝʜʝʥʠʝ, 

ʩʦʜʝʨʞʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ / ʀ. ʇ. ɿʘʧʘʜʥʶʢ,  

ɸ. ɽ. ɿʘʭʘʨʠʷ. ï ʂʠʝʚ : ɺʠʱʘ ʰʢ., 1983. ï ʉ. 243 ï 276. 10. Short-Term 

Risk for Stroke Is Doubled in Persons With Newly Treated Type 2 Diabetes 

Compared With / T. Jeerakathil, J. Johnson, S. Simpson et al. // 

PersonsWithout Diabetes Stroke. ï 2007. ï Vol. 38. ï ʈ. 1739 ï 1743. 

 

 

ɸʚʘʜ ɸʣʽ ʈʽʷʜʭ, ɺʠʥʦʛʨʘʜʦʚ ʆ. ɸ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʙʝʟ ʽ ʥʘ ʬʦʥʽ ʚʚʝʜʝʥʥʷ ʘʣʢʽʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʫ  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʱʫʨʘʭ, ʫ ʷʢʠʭ ʤʦʜʝʣʶʚʘʣʠ 

ʩʪʨʝʧʪʦʮʠʪʦʟʦʥʦʚʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʚ ʧʝʨʝʙʽʛʫ 50 ʜʽʙ. ɿ 21 ʜʽʙ ʪʚʘʨʠʥʘʤ 

ʚʚʦʜʠʣʠ pʝr os ʘʣʢʽʣʩʝʣʝʥʦʥʘʬʪʽʨʽʜʽʥ. ɺʠʚʯʘʣʠ ʨʽʚʝʥʴ ʮʫʢʨʫ ʚ ʢʨʦʚʽ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʪʚʘʨʠʥ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʨʽʚʝʥʴ 

ʮʫʢʨʫ ʚ ʢʨʦʚʽ ʧʽʜʚʠʱʫʚʘʚʩʷ ʽ ʜʦ 21 ʜʽʙ ʙʫʚ ʚʠʱʝ ʢʦʥʪʨʦʣʶ ʥʘ 33,3%. 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʘʣʢʽʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʫ ʜʦ 50 ʜʽʙ ʨʽʚʝʥʴ ʮʫʢʨʫ ʚ ʢʨʦʚʽ 

ʟʥʠʞʫʚʘʚʩʷ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʚʝʜʝʥʥʷ ʘʣʢʽʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʫ ʩʧʨʘʚʣʷʣʦ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ, ʱʦ ʚʠʷʚʣʷʣʦʩʷ ʚ ʟʥʠʞʝʥʥ rʨʽʚʥʷ ʮʫʢʨʫ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʚʚʝʜʝʥʥʷ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʨʝʯʦʚʠʥʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʩʝʣʝʥ, ʨʽʚʝʥʴ ʮʫʢʨʫ ʚ ʢʨʦʚʽ. 

 

ɸʚʘʜ ɸʣʠ ʈʠʷʜʭ, ɺʠʥʦʛʨʘʜʦʚ ɸ. ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʙʝʟ ʠ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʝ ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʘ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʢʨʳʩʘʭ, ʫ ʢʦʪʦʨʳʭ ʤʦʜʝʣʠʨʦʚʘʣʠ 

ʩʪʨʝʧʪʦʮʠʪʦʟʦʥʦʚʳʡ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʚ ʪʝʯʝʥʠʝ 50 ʩʫʪʦʢ. ʉ 21-ʭ ʩʫʪʦʢ 

ʞʠʚʦʪʥʳʤ ʚʚʦʜʠʣʠ pʝr os ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥ. ʀʟʫʯʘʣʠ ʫʨʦʚʝʥʴ 

ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʧʦʚʳʰʘʣʩʷ ʠ ʢ 21-ʤ ʩʫʪʢʘʤ 

ʙʳʣ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 33,3%. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʘ  

ʢ 50-ʤ ʩʫʪʢʘʤ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʧʦʥʠʞʘʣʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʘʣʢʠʣʩʝʣʝʥʦʥʘʬʪʠʨʠʜʠʥʘ ʦʢʘʟʳʚʘʣʦ 

ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʧʦʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʩʘʭʘʨʘ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʚʚʝʜʝʥʠʷ ʩʝʣʝʥʩʦʜʝʨʞʘʱʝʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʩʝʣʝʥ, ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. 

 

Awad Ali  Riyadh, Vinogradov A. A. Peculiarities Development of 

the Diabetic Without and Against the Backdrop of the Introduction of the 

Alkilselenonaftiridin  
The study was conducted on rats, which modeled the streptozotocin 

diabetes for 50 days with 21 days the animals were injected per os 

alkilselenʦnaftiridin. studied the blood sugar levels. it has been established 

that in animals when modeling of diabetes blood sugar levels increased to  

21 days was higher at 33.3%.The 28 day pilot level blood sugar was higher 

than control at 26.9%. The 35 day the level of blood sugar was higher at 

42.3%. on a 42 day experiment, the level of sugar in the blood was higher at 

39.7%. at the 50 day experiment, the level of sugar in the blood was higher at 

23.2%.After the introduction of alkilselenonaftiridina to 28 days of blood 

sugar went down but remained above control at 12.8%.The 35 day blood sugar 

levels declined but remained above the15% To 42 day blood sugar levels 

declined but remained above the27.5%. at the 50 day blood sugar levels 

declined but remained above the6.2%. the introduction of the 

alkilselenanaftiridina have a positive impact, the resulting lowering of blood 

sugar levels after the introduction selenium containing substances. 

Key words: diabetes mellitus, selenium, blood sugar level. 

 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 16.02.2014 ʨ. 

ʇʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ 30.05.2014 ʨ. 

ʈʝʮʝʥʟʝʥʪ ï ʜ. ʙ. ʥ., ʧʨʦʬ. ʉ. ʄ. ʌʝʜʯʝʥʢʦ. 
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ɽ. ɸ. ʏʝʨʥʷʢ, ɸ. ɸ. ɺʠʥʦʛʨʘʜʦʚ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʉʊʈʋʂʊʋʈʅʓʍ ʀɿʄɽʅɽʅʀʁ  

ɺ ʇʆɼɾɽʃʋɼʆʏʅʆʁ ɾɽʃɽɿɽ ʇʈʀ ʄʆɼɽʃʀʈʆɺɸʅʀʀ 

ʉʊʈɽʇʊʆɿʆʊʆʎʀʅʆɺʆɻʆ ʉɸʍɸʈʅʆɻʆ ɼʀɸɹɽʊɸ 

 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪ rʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ 

ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ (ʉɼ). ʅʦ ʦʩʪʘʣʠʩʴ ʥʝ 

ʨʘʩʢʨʳʪʳ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʧʘʪʦʛʝʥʝʟʘ ʢʘʢ ʩʘʤʦʛʦ ʉɼ, ʪʘʢ ʠ ʝʛʦ 

ʦʩʣʦʞʥʝʥʠʡ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʨʦʩʪ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʯʘʩʪʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ. ʇʦ ʜʘʥʥʳʤ ʮʝʣʦʛʦ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉɼ 

ʩʯʠʪʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʤʦʟʛʦʚʦʛʦ ʠʥʩʫʣʴʪʘ 

(ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 4 ï 7 ʨʘʟ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʶʜʴʤʠ ʪʘʢʦʛʦ ʞʝ 

ʚʦʟʨʘʩʪʘ), ʪʨʘʥʟʠʪʦʨʥʳʭ ʠʰʝʤʠʯʝʩʢʠʭ ʘʪʘʢ [1; 2]. ʉɼ ʦʧʘʩʝʥ ʨʘʟʚʠʪʠʝʤ 

ʭʨʦʥʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ ʩ ʢʦʛʥʠʪʠʚʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʝʡ), ʘ ʪʘʢʞʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

[3]. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʞʠʚʦʪʥʳʭ 

ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʉɼ, ʢʦʪʦʨʳʝ ʥʘ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 

ʣʶʜʝʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʘʷ ʤʦʜʝʣʴ ʉɼ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ. ʉʪʨʝʧʪʦʟʦʪʦʮʠʥ (ʉʊɿ) ï ʧʨʠʨʦʜʥʳʡ ʘʥʪʠʙʠʦʪʠʢ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ N-ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʠʥ (2-ʜʝʟʦʢʩʠ-2-(3-ʤʝʪʠʣ-3-

ʥʠʪʨʦʟʦʤʦʯʝʚʠʥʘ)-1-D-ʛʣʶʢʦʟʦʧʠʨʘʥʦʟʘ), ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʤʦʣʝʢʫʣʫ ʛʣʶʢʦʟʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʩ ʧʝʨʝʥʦʩʯʠʢʦʤ 

ʛʣʶʢʦʟʳ GLUT-2 ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪ ʉʊɿ ʚ ʮʠʪʦʧʣʘʟʤʫ [4; 5]. ʆʩʥʦʚʥʳʤ 

ʤʝʪʘʙʦʣʠʪʦʤ ʉʊɿ ʷʚʣʷʝʪʩʷ ʦʢʩʠʜ ʘʟʦʪʘ (NO). ʉʊɿ ʩʧʦʩʦʙʝʥ ʦʩʚʦʙʦʞʜʘʪʴ 

ʩʚʦʙʦʜʥʳʡ NO ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ. ɼʘʣʝʝ NO ʙʳʩʪʨʦ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʝʨʦʢʩʦʥʠʪʨʠʪ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʨʝʘʢʮʠʷʤ ʘʢʪʠʚʠʨʫʝʪʩʷ 

ʧʨʦʮʝʩʩ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʉʊɿ, ʧʦʧʘʚ ʚ 

ʠʥʩʫʣʠʥʧʨʦʜʫʮʠʨʫʶʱʠʝ ʢʣʝʪʢʠ ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ, ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʠʭ ʬʫʥʢʮʠʠ [6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʦʛʦ ʉɼ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʫʯʥʦʛʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʪʝʤʳ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ  

ɻʋ çʃʫʛʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʦè 
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çʄʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʥʦʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0198U002641). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 20 ʧʦʣʦʚʦʟʨʝʣʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ-

ʩʘʤʮʘʭ ʚʝʩʦʤ 180 ï 250 ʛ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʋ ʞʠʚʦʪʥʳʭ 

ʤʦʜʝʣʠʨʦʚʘʣʠ ʉɼ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʘ. ʉʪʨʝʧʪʦʟʦʪʦʮʠʥ 

ʚʚʦʜʠʣʠ ʪʨʝʭʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 7 ʜʥʝʡ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʜʦʟʝ 

25 ʤʛ/ʢʛ, ʨʘʟʚʝʜʝʥʥʳʡ ʚ 0,5 ʤʣ 0,1ʄ ʮʠʪʨʘʪʥʦʛʦ ʙʫʬʝʨʘ ʧʝʨʝʜ ʩʘʤʳʤ 

ʚʚʝʜʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ [7]. ʋ ʞʠʚʦʪʥʳʭ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚ 

ʪʝʯʝʥʠʝ 21-ʩʫʪʦʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠʟʫʯʘʣʠ ʘʢʪʠʚʥʦʩʪʴ ʛʣʶʢʦʟʳ ʠ 

ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ (HbA1ʉ). ʇʨʦʚʦʜʠʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʧʫʪʝʤ ʦʢʨʘʰʠʚʘʥʠʷ ʩʨʝʟʦʚ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. ʀʟʫʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʠ ʬʦʪʦʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ DELTA optical (ʂʠʪʘʡ) ʩ ʮʠʬʨʦʚʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʠʮʝʥʟʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ Microsoft Excel. 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʫʭʦʜ ʟʘ ʞʠʚʦʪʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʦʛʣʘʩʥʦ çʉʘʥʠʪʘʨʥʳʤ 

ʧʨʘʚʠʣʘʤ ʧʦ ʫʩʪʨʦʡʩʪʚʫ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ (ʚʠʚʘʨʠʝʚ)è ʦʪ 06.04.73 ʛ. [8]. 

ʈʘʙʦʪʫ ʩ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʤ̫ʠ 

çɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʟʘʱʠʪʳ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭè [9]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʛʣʶʢʦʟʳ ʫ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 3,5 ï 5,6 ʤʤʦʣʴ/ʣ, HbA1ʉ ï  

3,60 ï 4,68% (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʛʣʶʢʦʟʳ ʠ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ 

 

ʕʢʩʧʦʟʠʮʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 
ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ HbA1ʉ, % 

ʂʦʥʪʨʦʣʴ 4,7 Ñ 0,6 4,16 Ñ 0,41 

7 ʩʫʪʢʠ 6,0 Ñ 1,1 4,97 Ñ 0,38 

14 ʩʫʪʢʠ 6,8 Ñ 0,8 5,57 Ñ 0,44 

21 ʩʫʪʢʠ 6,3 Ñ 1,0 5,21 Ñ 0,47 

 

ʏʝʨʝʟ 7 ʩʫʪʦʢ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʧʦʚʳʰʘʣʩʷ ʥʘ 27,7% ʠ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ  

4,1 ï 5,6 ʤʤʦʣʴ/ʣ. ʋʨʦʚʝʥʴ HbA1ʉ ʧʦʚʳʰʘʣʩʷ ʥʘ 19,5% (4,35 ï 5,7%). 

ʅʘ 14-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʚʳʰʘʣʩʷ ʥʘ 44,7%, ʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ï ʥʘ 13,3% ʠ ʩʦʩʪʘʚʣʷʣ 4,1 ï 8,2 ʤʤʦʣʴ/ʣ. 
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ʋʨʦʚʝʥʴ HbA1ʉ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʚʳʰʘʣʩʷ ʥʘ 33,9% ʠ ʚʘʨʴʠʨʦʚʘʣ ʚ 

ʧʨʝʜʝʣʘʭ 5,1 ï 6,2%. 

ʇʦʩʣʝ 21-ʩʫʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʧʨʦʜʦʣʞʘʣ ʧʦʚʳʰʘʪʴʩʷ ʥʘ 34%, ʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʨʝʜʳʜʫʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʥʠʞʘʣʩ ̫ʥʘ 7,4% ʠ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 

4,6 ï 8,9 ʤʤʦʣʴ/ʣ. ʋʨʦʚʝʥʴ HbA1ʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʧʦʚʳʰʘʣʩʷ ʥʘ 

25,2% ʠ ʩʦʩʪʘʚʣʷʣ 4,5 ï 5,95%. 

ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʛʠʩʪʦʩʪʨʫʢʪʫʨʘ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʥʘ ʧʨʝʧʘʨʘʪʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠʥ-

ʵʦʟʠʥʦʤ, ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʞʝʣʝʟʠʩʪʦʡ ʪʢʘʥʴʶ ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʥʘʯʘʣʴʥʳʤʠ ʦʪʜʝʣʘʤʠ ʞʝʣʝʟ. ɾʝʣʝʟʠʩʪʳʝ ʢʣʝʪʢʠ ʩʠʤʤʝʪʨʠʯʥʦ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʦʛʨʘʥʠʯʠʚʘʷ ʧʨʦʩʚʝʪ ʞʝʣʝʟ ʩ ʨʦʚʥʳʤʠ 

ʢʨʘʷʤʠ ʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʆʩʪʨʦʚʢʠ ʃʘʥʛʝʨʛʘʥʩʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʣʝʪʦʯʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʜʦ 40 ï 65 ʢʣʝʪʦʢ. ʉʦʩʫʜʠʩʪʳʡ ʨʠʩʫʥʦʢ 

ʥʝʠʟʤʝʥʝʥ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʇʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ʠʥʪʘʢʪʥʦʛʦ ʞʠʚʦʪʥʦʛʦ. ɻʝʤʘʪʦʢʩʠʣʠʥ-

ʵʦʟʠʥ. Ĭ150 

 

ʇʦʩʣʝ 21-ʩʫʪʦʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʛʠʩʪʦʩʪʨʫʢʪʫʨʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʧʨʝʪʝʨʧʝʚʘʣʘ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʨʘʩʰʠʨʝʥʠʝʤ 

ʥʘʯʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʞʝʣʝʟ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʞʝʣʝʟʠʩʪʳʭ ʢʣʝʪʦʢ. 

ʆʩʪʨʦʚʢʠ ʃʘʥʛʝʨʛʘʥʩʘ ʙʳʣʠ ʜʠʬʬʫʟʥʳʤʠ ʩ ʫʤʝʥʴʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ (ʨʠʩ. 2). ɺʳʷʚʣʝʥʦ ʫʩʠʣʝʥʠʝ ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʫʥʢʘ, 

ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʷʚʣʝʥʠʷʤʠ ʚʝʥʦʟʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ (ʨʠʩ. 3). 
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ʈʠʩ. 2. ʇʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ʥʘ 21-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. Ĭ150 

 

 

 

ʈʠʩ. 3. ʇʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ʥʘ 21-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. Ĭ75 

 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʥʝʦʜʥʦʟʥʘʯʥʦʤ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʠ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ 

ʛʝʤʦʛʣʦʙʠʥʘ ʧʨʠ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʦʡ ʤʦʜʝʣʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʚ 

ʧʝʨʚʳʝ ʪʨʠ ʥʝʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʛʠʩʪʦʩʪʨʫʢʪʫʨʘ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʜʝʩʪʨʫʢʮʠʠ ʥʘʯʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʞʝʣʝʟ, ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʚ 

ʦʩʪʨʦʚʢʘʭ ʃʘʥʛʝʨʛʘʥʩʘ ʠ ʨʘʟʚʠʪʠʠ ʚʝʥʦʟʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʨʘʟʚʠʪʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʄʦʞʥʦ 
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ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʘʷ ʤʦʜʝʣʴ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʷʚʣʷʝʪʩʷ 

ʘʜʝʢʚʘʪʥʦʡ ʜʣʷ ʠʟʫʯʝʥʠ ̫ʧʘʪʦʛʝʥʝʟʘ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. Short-Term Risk for Stroke Is Doubled in Persons With Newly 

Treated Type 2 Diabetes Compared With / T. Jeerakathil, J. Johnson,  

S. Simpson et al // PersonsWithout Diabetes Stroke. ï 2007. ï No. 38. ï  

ʈ. 1739 ï 1743. 2. ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʜʠʘʙʝʪʫ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʢʘʨʜʠʦʣʦʛʦʚ ʠ ɽʚʨʦʧʝʡʩʢʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʣʝʯʝʥʠʶ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʧʨʝʜʠʘʙʝʪʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ // 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. ï 2008. ï ˉ 1. ï ʉ. 86 ï 92. 3. Velayudhan L. Risk of 

developing dementia in people with diabetes and mild cognitive impairment / 

L. Velayudhan, M. Poppe, N. Archer // BJP. ï 2010. ï Vol. 196. ï ʈ. 36 ï 40. 

4. Yang H. Human beta-cells are exceedingly resistant to streptozotocin in 

vivo / H. Yang, J. R. Wright // Endocrinology. ï 2002. ï Vol. 143, No. 7. ï  

P. 2491 ï 2495. 5. Poly(ADP-ribose)polymerase gene disruption con-ferred 

mice resistant to streptozotocin-induced diabetes / M. Masutani, H. Suzuki,  

N. Kamada et al. // Proc. Natl. Acad. Sci. USA. ï 1999. ï No. 96. ï  

P. 2301 ï 2304. 6. Biochemical evidence for nitric oxide formation from 

streptozotocin in isolated pancreatic islets / J. Turk, J. A. Corbett,  

S. Ramanadham et al. // Biochem. Biophys. Res. Commun. ï 1993. ï  

Vol. 197, No. 3. ï P. 1458 ï 1464. 7. ɯʚʘʥʦʚ ɸ. ɺ. ɺʽʢʦʚʘ ʜʠʥʘʤʽʢʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʽ ʚ ʢʨʦʚʽ ʱʫʨʽʚ ʧʨʠ ʜʽʘʙʝʪʽ, ʽʥʜʫʢʦʚʘʥʦʤʫ 

ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʤ / ɸ. ɺ. ɯʚʘʥʦʚ // ɿʘʛ. ʧʘʪʦʣʦʛʽʷ ʪʘ ʧʘʪʦʣ. ʬʽʟʽʦʣʦʛʽʷ. ï 

2011. ï ˉ 4. ï ʉ. 66 ï 69. 8. ɿʘʧʘʜʥʶʢ ʀ. ʇ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ. 

ʈʘʟʚʝʜʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ /  

ʀ. ʇ. ɿʘʧʘʜʥʶʢ, ɸ. ɽ. ɿʘʭʘʨʠʷ. ï ʂʠʝʚ : ɺʠʱʘ ʰʢ., 1983. ï ʉ. 243 ï 276. 

9. ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʥʚʝʥʮʽʷ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʪʘ ʽʥʰʠʭ ʮʽʣʝʡ // ɿʙʽʨʢʘ ʜʦʛʦʚʦʨʽʚ ʈʘʜʠ 

ɭʚʨʦʧʠ: ʋʢʨʘʾʥʩʴʢʘ ʚʝʨʩʽ ̫ ; ʉʪʨʘʩʙʫʨʛ, 18 ʙʝʨʝʟ. 1986 ʨʦʢʫ /  

ɭ. ʄ. ɺʠʰʥʝʚʩʴʢʠʡ (ʧʝʨ. ʪʘ ʨʝʜ.). ï ʂ. : ʇʘʨʣ. ʚʠʜ-ʚʦ, 2000. ï 654 ʩ. 

 

 

ʏʝʨʥʷʢ ʂ. ʆ., ɺʠʥʦʛʨʘʜʦʚ ʆ. ɸ. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ 

ʟʤʽʥ ʫ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʦʛʦ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʥʝʦʜʥʦʟʥʘʯʥʫ ʟʤʽʥʫ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʡ ʛʣʽʢʽʨʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ ʧʨʠ 

ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʽʡ ʤʦʜʝʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʚ ʧʝʨʰʽ ʪʨʠ ʪʠʞʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʈʘʟʦʤ ʟ ʪʠʤ ʛʽʩʪʦʩʪʨʫʢʪʫʨʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʜʝʩʪʨʫʢʮʽʾ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʜʽʣʽʚ ʟʘʣʦʟ, 

ʟʤʝʥʰʝʥʥ ̔ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʚ ʦʩʪʨʽʚʮʷʭ ʃʘʥʛʝʨʛʘʥʩʘ ʽ ʨʦʟʚʠʪʢʫ ʚʝʥʦʟʥʦʛʦ 
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ʧʦʚʥʦʢʨʦʚô̫ . ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʘ ʤʦʜʝʣʴ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʻ 

ʘʜʝʢʚʘʪʥʦʶ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʽʩʪʦʩʪʨʫʢʪʫʨʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ. 

 

ʏʝʨʥʷʢ ɽ. ɸ., ɺʠʥʦʛʨʘʜʦʚ ɸ. ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʦʛʦ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ  

ʦ ʥʝʦʜʥʦʟʥʘʯʥʦʤ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʠ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ 

ʛʝʤʦʛʣʦʙʠʥʘ ʧʨʠ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʦʡ ʤʦʜʝʣʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʚ 

ʧʝʨʚʳʝ ʪʨʠ ʥʝʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʛʠʩʪʦʩʪʨʫʢʪʫʨʘ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʜʝʩʪʨʫʢʮʠʠ ʥʘʯʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʞʝʣʝʟ, ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʚ 

ʦʩʪʨʦʚʢʘʭ ʃʘʥʛʝʨʛʘʥʩʘ ʠ ʨʘʟʚʠʪʠʠ ʚʝʥʦʟʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʨʘʟʚʠʪʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʄʦʞʥʦ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʘʷ ʤʦʜʝʣʴ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʷʚʣʷʝʪʩʷ 

ʘʜʝʢʚʘʪʥʦʡ ʜʣʷ ʠʟʫʯʝʥʠ ̫ʧʘʪʦʛʝʥʝʟʘ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʩʪʦʩʪʨʫʢʪʫʨʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. 

 

Chernyak E. A., Vinogradov A. A. Structural Changes in the 

Pancreas at the Design of Streptozotocines of the Diabetes 

The real work was executed on rats at which designed the 

streptozotocines model the diabetes. Studied the level of the sugar and the 

hemoglobin in blood, and also conducted histological researches of 

histostructural of the pancreas. Coming from findings, it is possible to draw a 

conclusion about the ambiguous change of level of glucose and the 

hemoglobin at the streptozotocines model of the diabetes in the first three 

weeks of experiment. At the same time, histostructural of the pancreas is 

transformed, that shows up in destructions of initial departments of glands, 

diminishing of amount of cages in the islands of Langergans and development 

of venous excess. The resulted information testified to development of the 

diabetes. It is possible to suppose that a streptozotocines model of the diabetes 

is adequate for study of pathogenesis of this pathology. 

Key words: histostructural of the pancreas, diabetes. 

 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 16.02.2014 ʨ. 

ʇʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ 30.05.2014 ʨ. 

ʈʝʮʝʥʟʝʥʪ ï ʜ. ʙ. ʥ., ʧʨʦʬ. ʉ. ʄ. ʌʝʜʯʝʥʢʦ. 
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ɹʆʊɸʅɯʂɸ 

 

ʋɼʂ 581.9 (477.74-47) 

 

ʅ. ɺ. ɻʝʨʘʩʠʤʶʢ 

 

ʌʃʆʈɸ ʇʆʃɯɺ ʌɯʃʔʊʈɸʎɯɰ ʄɯʉʊɸ ʆɼɽʉʀ 

 

ʈʦʩʣʠʥʠ ʆʜʝʩʴʢʠʭ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʚʠʜʽʣʝʥʥʽ ʢʠʩʥʶ, ʧʦʢʨʘʱʝʥʥʽ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ɺʦʥʠ ʻ 

ʛʘʨʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʜʦʚʢʽʣʣʷ. ʈʦʩʣʠʥʠ ʚʞʠʚʘʶʪʴʩʷ ʚ 

ʾʞʫ ʙʘʛʘʪʴʤʘ ʪʚʘʨʠʥʘʤʠ (ʢʦʤʘʭʘʤʠ, ʧʣʘʟʫʥʘʤʠ, ʟʝʤʥʦʚʦʜʥʠʤʠ, ʧʪʘʭʘʤʠ, 

ʩʩʘʚʮʷʤʠ).  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚʠʱʠʭ ʨʦʩʣʠʥ ʆʜʝʩʴʢʠʭ ʧʦʣʽʚ 

ʬʽʣʴʪʨʘʮʽʾ, ʚʦʥʠ ʤʘʡʞʝ ʥʝ ʚʠʚʯʘʣʠʩʷ [1 ï 3].  

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʤʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ ʆʜʝʩʴʢʠʭ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ.  

ʆʜʝʩʴʢʽ ʧʦʣʷ ʬʽʣʴʪʨʘʮʽʾ ʙʫʣʦ ʟʘʩʥʦʚʘʥʦ ʤʽʩʴʢʦʶ ʚʣʘʜʦʶ  

ʫ 1888 ʨʦʮʽ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʤʽʩʴʢʦʾ ʢʘʥʘʣʽʟʘʮʽʾ. ʉʧʦʯʘʪʢʫ ʾʭ 

ʧʣʦʱʘ ʩʪʘʥʦʚʠʣʘ 25 ʛʘ. ʈʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʚʦʥʠ ʟ ʯʘʩʦʤ 

ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, ʷʢʽ ʜʘʚʘʣʠ ʜʦʙʨʽ ʚʨʦʞʘʾ 

ʷʙʣʫʢ, ʧʝʨʩʠʢʽʚ, ʪʦʤʘʪʽʚ ʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ ʜʣʷ ʩʢʠʜʘʥʥʷ 

ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʍʘʜʞʠʙʝʡʩʴʢʠʡ ʣʠʤʘʥ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʦʪʫʞʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ ʟʨʦʩʪʘʣʘ ʪʘʢʦʞ ʧʣʦʱʘ ʧʦʣʽʚ 

ʬʽʣʴʪʨʘʮʽʾ, ʱʦ ʩʢʣʘʜʘʻ 600 ï 1200 ʛʘ. ʇʦʣʷ ʬʽʣʴʪʨʘʮʽʾ ʟʘʨʘʟ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʢʘʥʘʣʽʚ ʪʘ ʩʪʘʚʢʽʚ, ʷʢʽ ʟ ʯʘʩʦʤ ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʜʦʱʦʚʠʡ 

ʨʝʟʝʨʚʫʘʨ ʤʽʩʪʘ ʡ ʽʥʪʝʥʩʠʚʥʦ ʚʠʧʘʨʦʚʫʶʪʴ ʟʘʡʚʫ ʚʦʣʦʛʫ. ʊʫʪ ʧʨʘʮʶʻ 

ʢʽʣʴʢʘ ʧʨʠʚʘʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʚʩʷ ʪʝʨʠʪʦʨʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʣʠʤʠ 

ʧʦʣʷʤʠ, ʨʦʟʜʽʣʝʥʠʤʠ ʢʘʥʘʚʘʤʠ, ʧʘʨʦʩʣʷʤʠ ʙʫʨô̫ ʥʽʚ, ʪʘ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ 

ʟʚʘʣʠʱ ʩʤʽʪʪʷ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʟʘʩʪʫʧʥʠʢʘ ʥʘʯʘʣʴʥʠʢʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʽʥʩʧʝʢʮʽʾ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʆʣʝʛʘ ɺʘʭʨʫʰʝʚʘ, ʪʝʨʠʪʦʨʽʷ ʟʚʘʣʠʱʘ ʥʘ ʧʦʣʷʭ 

ʬʽʣʴʪʨʘʮʽʾ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʩʪʘʥʦʚʠʪʴ 15803 ʢʚ. ʤ, ʚʠʩʦʪʘ ï ʙʽʣʴʰʝ 4 ʤ 

[4].  

ɿʛʽʜʥʦ ʟ ʛʝʥʧʣʘʥʦʤ ʤ. ʆʜʝʩʠ ʧʣʘʥʫʚʘʣʦʩʷ ʥʘ ʧʦʣʷʭ ʬʽʣʴʪʨʘʮʽʾ 

ʩʪʚʦʨʠʪʠ çʦʜʝʩʴʢʫ ɺʝʥʝʮʽʶè, ʨʦʟʙʠʪʠ ʚʝʪʣʘʥʜ-ʧʘʨʢ, ʧʦʙʫʜʫʚʘʪʠ ʧʽʜ 

ʢʫʧʦʣʦʤ ʪʨʦʧʽʯʥʠʡ ʦʩʪʨʽʚ ʟ̔ ʜʞʫʥʛʣʷʤʠ, ʨʦʟʤʽʩʪʠʪʠ ʟʦʦʧʘʨʢ ʟ̔ ʩʘʬʘʨʽ ʡ 

ʽʧʦʜʨʦʤ. ʉʴʦʛʦʜʥʽ ʪʝʨʠʪʦʨʽʷ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ ʘʢʪʠʚʥʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʽʩʪʦʤ. 

ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ 2011 ï 2013 ʨʦʢʽʚ ʝʢʩʢʫʨʩʽʡʥʦ-ʤʘʨʰʨʫʪʥʠʤ ʤʝʪʦʜʦʤ ʫ ʨʘʡʦʥʽ 

ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ (ʨʠʩ. 1).  

http://www.segodnya.ua/regions/odessa/za-mucor-na-poljakh-filtratsii-predprijatie-vylozhit-25-millionov.html
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ʊʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ ʬʣʦʨʠ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ ʚʠʟʥʘʯʘʚʩʷ ʪʘ 

ʘʥʘʣʽʟʫʚʘʚʩʷ ʚ ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʇʨʘʚʠʣʴʥʽʩʪʴ ʜʽʘʛʥʦʟʽʚ 

ʫʪʦʯʥʶʚʘʣʘʩ ̫ʟʘ ʜʦʚʽʜʥʠʢʘʤʠ ʽ ʤʦʥʦʛʨʘʬʽʷʤʠ [5 ï 8]. ʅʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʩʢʣʘʜʝʥʦ ʛʝʨʙʘʨʽʡ ʪʘ ʩʪʚʦʨʝʥʦ ʝʣʝʢʪʨʦʥʫ ʙʘʟʫ. ʅʦʤʝʥʢʣʘʪʫʨʫ 

ʪʘʢʩʦʥʽʚ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʨʦʩʣʠʥ ʫʢʘʟʘʥʦ ʟʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʨʦʙʦʪʦʶ ʉ. ʃ. ʄʦʩʷʢʥ̔ʘ ʪʘ ʄ. ʄ. ʌʝʜʦʨʦʥʯʫʢʘ [9]. 

 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ (ʦʢʨʝʩʣʝʥʠʡ ʨʘʡʦʥ ʜʦʩʣʽʜʞʝʥʥʷ) 

 

ɽʢʦʣʦʛʽʯʥʽ ʡ ʙʽʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʜʽʚ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʠʤʠ. ɾʠʪʪʻʚʽ ʬʦʨʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ɯ. ɻ. ʉʝʨʷʙʨʷʢʦʚʠʤ [10], 

ʝʢʦʙʽʦʤʦʨʬʠ ï ʟʘ ʊ. ɺ. ɺʘʩʠʣʴʻʚʦʶ, ʊ. ʂ. ɻʦʨʠʰʠʥʦʶ, ɺ. ʃʘʭʝʨʦʤ, ɺ. ɺ. 

ʇʨʦʪʦʧʦʧʦʚʦʶ [11 ï 14].  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʦʣʷʭ ʬʽʣʴʪʨʘʮʽʾ ʚʩʴʦʛʦ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʪʘ 

ʚʠʟʥʘʯʝʥʦ 196 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 154 ʨʦʜʽʚ, 58 ʨʦʜʠʥ  

(ʪʘʙʣ. 1). ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʤʽʯʝʥʦ 115 ʥʦʚʠʭ ʚʠʜʽʚ ʜʣʷ ʮʴʦʛʦ 

ʨʘʡʦʥʫ ʧʦʨʽʚʥʷʥʦ ʟ ʯʝʢ-ʣʠʩʪʦʤ ɻ. ʁ. ʇʦʪʘʧʝʥʢʦ [2]. ʉʝʨʝʜ ʥʠʭ ʪʘʢʽ 

ʨʦʩʣʠʥʠ: Ambrosia artemisiifolia L., Centaurea cyanus L., Grindelia 

squarrosa (Pursh) Dun., Xanthium brasilicum Vellozo (Asteraceae), Torilis 

ucrainica Spreng. (Apiaceae), Humulus lupulus L. (Cannabaceae), Elytrigia 

repens (L.) Nevski (Poaceae), Consolida regalis Gray, C. orientalis (J. Gay) 

Schrºding, C. ajacis (L.) Schur (Ranunculaceae) ʪʘ ʽʥ. ʇʘʥʽʚʥʠʤʠ ʩʝʨʝʜ 

ʥʦʚʠʭ ʚʠʜʽʚ ʻ ʢʫʣʴʪʫʨʥʽ ʨʦʩʣʠʥʠ, ʧʨʠʢʣʘʜʦʤ ʷʢʠʭ ʻ ʪʘʢʽ ʚʠʜʠ, ʷʢ Solidago 

canadensis L. (Asteraceae), Sophora japonica L. (Fabaceae), Ribes aureum 

Pursh (Grossulariaceae), Juglans regia L. (Juglandaceae), Armeniaca 

vulgaris Lam., Cotoneaster integerrimus Medik. (Rosaceae), Populus alba L. 

(Salicaceae), Tilia cordata Mill. (Tiliaceae).  
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ʊʘʙʣʠʮʷ 1 

ʊʘʢʩʦʥʦʤʽʯʥʠʡ ʩʧʝʢʪʨ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ 

 

ˉ ʈʦʜʠʥʘ 
ʂʽʣʴʢʽʩʪʴ 

ˉ ʈʦʜʠʥʘ 
ʂʽʣʴʢʽʩʪʴ 

ʨʦʜʽʚ ʚʠʜʽʚ ʨʦʜʽʚ ʚʠʜʽʚ 

1 2 3 4 5 6 7 8 

1.  Aceraceae 1 2 30. Lamiaceae 5 7 

2.  Adoxaceae 1 1 31. Lemnaceae 1 1 

3.  Alliaceae 1 2 32. Liliaceae 2 3 

4.  Amaranthaceae 1 2 33. Moraceae 1 1 

5.  Amaryllidaceae 1 2 34. Oleaceae 2 2 

6.  Araliacae 1 1 35. Paeoniaceae 1 1 

7.  Apiaceae 7 7 36. Papaveraceae 1 1 

8.  Asparagaceae 1 2 37. Plantaginaceae 1 3 

9.  Asteraceae 29 42 38. Poaceae 8 8 

10.  Berberidaceae 1 1 39. Polemoniaceae 1 2 

11.  Boraginaceae 2 2 40. Polygonaceae 4 4 

12.  Brassicaceae 7 7 41. Portulacaceae 1 1 

13.  Cannabaceae 2 2 42. Potamogetonaceae 1 1 

14.  Capryfoliaceae Juss. 2 2 43. Ranunculaceae 2 2 

15.  Caryophyllaceae 4 5 44. Resedaceae 1 1 

16.  Chenopodiaceae 5 7 45. Rosaceae 14 16 

17.  Convolvulaceae 3 4 46. Rubiaceae 1 3 

18.  Cucurbitaceae 1 1 47. Salicaceae 2 4 

19.  Cupressaceae 1 1 48. Scrophulariaceae 3 3 

20.  Cyperaceae 1 1 49. Simaroubaceae 1 1 

21.  Elaeagnaceae 2 2 50. Solanaceae 5 5 

22.  Euphorbiaceae 1 1 51. Tamaricaceae 1 1 

23.  Fabaceae 6 9 52. Tiliaceae 1 1 

24.  Fagaceae 1 1 53. Typhaceae 1 1 

25.  Fumariaceae 1 1 54. Ulmaceae 1 1 

26.  Grossulariaceae 1 2 55. Urticaceae 1 2 

27.  Iridaceae 1 1 56. Viburnaceae 1 1 

28.  Juglandaceae 1 1 57. Vitaceae 1 1 

29.  Juncaceae 1 1 58. Zygophyllaceae 1 1 

ʋʩʴʦʛʦ 154 196 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 1, ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʠʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʚʽʜʥʽ ʨʦʜʠʥʠ Asteraceae (42 ʚʠʜʠ,  

29 ʨʦʜʽʚ) ʪʘ Rosaceae (16 ʚʠʜʽʚ, 14 ʨʦʜʽʚ). ɿʥʘʯʥʦ ʤʝʥʰʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʪʘʢʽ ʨʦʜʠʥʠ: Poaceae (8 ʚʠʜʽʚ, 8 ʨʦʜʽʚ), Apiaceae ʪʘ Brassicaceae (7 ʚʠʜʽʚ, 

7 ʨʦʜʽʚ), Fabaceae (9 ʚʠʜʽʚ, 6 ʨʦʜʽʚ), Chenopodiaceae ʪʘ Lamiaceae  

(7 ʚʠʜʽʚ, 5 ʨʦʜʽʚ), Solanaceae (5 ʚʠʜʽʚ, 5 ʨʦʜʽʚ), Polygonaceae (4 ʚʠʜʠ,  

4 ʨʦʜʠ). ʆʜʥʠʤ ʚʠʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ 27 ʨʦʜʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʩʣʽʜʞʝʥʫ ʪʝʨʠʪʦʨʽʶ. ɾʠʪʪʻʚʽ ʬʦʨʤʠ ʨʦʩʣʠʥ 

ʜʘʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʧʨʠʩʪʦʩʦʚʘʥʽ ʨʦʩʣʠʥʠ ʜʦ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. 

ɸʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʣʦʨʠ (ʨʠʩ. 2). 
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ɸ ɹ 

ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʚʠʜʽʚ ʨʦʩʣʠʥ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʞʠʪʪʻʚʽ ʬʦʨʤʠ (ɸ)  

ʪʘ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʷ (ɹ) 

 

ɿ ʨʠʩ. 2 ʚʠʜʥʦ, ʱʦ ʩʝʨʝʜ ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ 

ʪʨʘʚô̫ ʥʠʩʪʽ ʬʦʨʤʠ (76%), ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ Melilotus officinalis (L.) Pall., 

Conium maculatum L., Crepis rhoeadifolia Bieb. ʉʝʨʝʜ ʪʨʘʚô̫ ʥʠʩʪʠʭ ʬʦʨʤ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʠ ʧʦʣʠʥʽʚ: Artemisia austriaca L.,  

ɸ. dracunculus L., ɸ. vulgaris L., ʻ ʚʝʣʠʢʽ ʜʽʣʷʥʢʠ ʟ Carex praecox Schreb., 

Phragmites australis (Cav.) Trin. ʝx Steud., Rumex aureum Pursh. ɼʝʨʝʚʘ 

ʩʢʣʘʣʠ 13% ʚʽʜ ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ. ɿ ʜʝʨʝʚ ʥʘ ʧʦʣʷʭ ʬʽʣʴʪʨʘʮʽʾ 

ʜʦʤʽʥʫʶʪʴ Ailanthus altissima (Mill.) Swingle, Elaeagnus angustifolia L. 

ɺʟʜʦʚʞ ʪʨʘʤʚʘʡʥʠʭ ʰʣʷʭʽʚ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ ʧʣʦʜʦʚʠʭ ʜʝʨʝʚ 

(Cerasus vulgares L., Malus domestica L., Persica vulgares Mill., Pyrus 

communis L., Morus alba L). ʂʫʱʽ ʩʢʣʘʣʠ 10% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʜʽʚ ʨʦʩʣʠʥ. ʉʝʨʝʜ ʥʠʭ ʟʫʩʪʨʽʯʘʣʠʩʷ Lycium barbarum L., Ribes aureum 

Pursh, Syringa vulgaris L., Hippophae rhamnoides L. ʃʽʘʥʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚʩʴʦʛʦ 2 ʚʠʜʘʤʠ (1%).  

ɸʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʧʦʢʘʟʘʚ, ʱʦ ʙʘʛʘʪʦʨʽʯʥʠʢʠ (48%) 

ʜʦʤʽʥʫʶʪʴ ʩʝʨʝʜ ʽʥʰʠʭ ʨʦʩʣʠʥ (ʦʜʥʦʨʽʯʥʠʢʽʚ ʪʘ ʜʚʦʨʽʯʥʠʢʽʚ). 

ʆʜʥʦʨʽʯʥʠʢʠ ʩʢʣʘʜʘʶʪʴ 34% ʚʠʜʽʚ ʨʦʩʣʠʥ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ Consolida 

orientalis (J. Gay) Schrºding, C. regalis Gray, C. ajacis (L.) Schur, Centaurea 

cyanus L., ʉ. diffusa Lam. ɿʥʘʯʥʦ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʜʚʦʨʽʯʥʠʢʠ (5%) ʪʘ ʟʤʽʰʘʥʽ ʦʜʥʦïʜʚʦʨʽʯʥʠʢʠ (7%), ʜʚʦïʙʘʛʘʪʦʨʽʯʥʠʢʽʚ ï 

5%, ʦʜʥʦïʙʘʛʘʪʦʨʽʯʥʠʢʽʚ ï 2%.  

ʉʢʣʘʜ ʝʢʦʙʽʦʤʦʨʬ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʬʣʦʨʠ ʚ ʦʢʨʝʤʦʤʫ 

ʨʘʡʦʥʽ. ɺʠʚʯʝʥʥʷ ʝʢʦʙʽʦʤʦʨʬ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ 

ʨʦʩʣʠʥ ʽ ʩʝʨʝʜʦʚʠʱʘ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ, ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʽʩʮʴ ʽʩʥʫʚʘʥʥʷ. 

ʉʝʨʝʜ ʛʽʛʨʦʤʦʨʬ ʆʜʝʩʴʢʠʭ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ ʥʘʤʠ ʚʽʜʤʽʯʝʥʦ ʤʝʟʦʬʽʪʠ, 

ʢʩʝʨʦʤʝʟʦʬʽʪʠ, ʤʝʟʦʢʩʝʨʦʬʽʪʠ, ʢʩʝʨʦʬʽʪʠ, ʛʽʛʨʦʬʽʪʠ, ʛʽʛʨʦʤʝʟʦʬʽʪʠ, 

ʤʝʟʦʛʽʛʨʦʬʽʪʠ, ʛʽʜʨʦʬʽʪʠ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ʈʦʟʧʦʜʽʣ ʚʠʜʽʚ ʬʣʦʨʠ ʟʘ ʛʽʛʨʦʤʦʨʬʘʤʠ 

 

ɿ ʨʠʩ. 3 ʚʠʜʥʦ, ʱʦ ʧʝʨʝʚʘʞʘʻ ʛʨʫʧʘ ʤʝʟʦʬʽʪʽʚ (40%). ɺʦʥʠ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʚʠʜʘʤʠ, ʷʢ: Conium maculatum L., Solidago 

canadensis L., Berberis vulgaris L., Lotus tenius Waldst. et Kit. ex Willd ʪʘ 

ʽʥ. ɼʨʫʛʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ  ʢʩʝʨʦʤʝʟʦʬʽʪʠ (30%). ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

Artemisia annua L., Ambrosia artemisiifolia  L., Descurainia sophia (L.) 

Webb ex Prantl, Erigeron canadensis L. ʪʘ ʽʥ. ʊʨʝʪʻ ʤʽʩʮʝ ʟʘʡʥʷʣʠ 

ʤʝʟʦʢʩʝʨʦʬʽʪʠ (12%), ʧʨʠʢʣʘʜʦʤ ʷʢʠʭ ʻ Cardaria draba (L.) Desv., 

Convolvulus arvensis L., Polygonum aviculare L., Quercus robur L. ʪʘ ʽʥ. 

ʂʩʝʨʦʬʽʪʠ ʟʘʡʤʘʶʪʴ 7% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

Echinops sphaerocephalus L., Portulaca oleracea L., Zygophyllum fabago L., 

Tamarix tetrandra Poll. ex Bieb ʪʘ ʽʥ. ɼʘʣʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʨʦʟʪʘʰʦʚʘʥʽ 

ʛʽʛʨʦʬʽʪʠ (4%), ʛʽʛʨʦʤʝʟʦʬʽʪʠ (3%), ʤʝʟʦʛʽʛʨʦʬʽʪʠ (3%) ʽ ʛʽʜʨʦʬʽʪʠ (1%). 

ʆʩʪʘʥʥʷ ʛʨʫʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʰʝ ʜʚʦʤʘ ʚʠʜʘʤʠ: Lemna trisulca L., ʷʢʘ 

ʟʫʩʪʨʽʯʘʣʘʩʴ ʚ ʢʘʥʘʚʘʭ ʪʘ ʥʘ ʟʘʪʦʧʣʝʥʠʭ ʪʨʘʤʚʘʡʥʠʭ ʰʣʷʭʘʭ ʚʦʩʝʥʠ, ʘ 

ʪʘʢʦʞ Potamogeton natans L.  

ʉʝʨʝʜ ʛʝʣʽʦʤʦʨʬ ʚʠʜʽʣʷʣʠ ʛʝʣʽʦʬʽʪʠ, ʩʮʠʦʛʝʣʽʦʬʽʪʠ, ʛʝʣʽʦʩʮʠʦʬʽʪʠ 

(ʨʠʩ. 4). 

ɿ ʨʠʩ. 4 ʚʠʜʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʢʣʘʜʘʶʪʴ ʛʝʣʽʦʬʽʪʠ ʪʘ ʩʮʠʦʛʝʣʽʦʬʽʪʠ 

(66 ʪʘ 28%). ʉʝʨʝʜ ʛʝʣʽʦʬʽʪʽʚ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʪʘʢʽ ʚʠʜʠ ʨʦʩʣʠʥ: Iva 

xanthiifolia (Nutt.) Fresen., Grindelia squarrosa (Pursh) Dun., Kochia 

prostrata (L.) Schrad. ʪʘ ʽʥ. ʉʮʠʦʛʝʣʽʦʬʽʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ: Lactuca tatarica 

(L.) C. A. Mey, Stellaria media (L.) Vill., Robinia viscosa Vent., Odontites 

vulgaris Moench ʪʘ ʽʥ. ɻʝʣʽʦʩʮʠʦʬʽʪʠ (6%) ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʚʠʜʘʤʠ: 

Acer negundo L., ɸ. tataricum L., Physocarpus ʦpulifolius (L.) Maxim., ʪʘ ʽʥ. 

ʋʩʷ ʪʝʨʠʪʦʨʽʷ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ ʧʨʠʙʣʠʟʥʦ ʦʜʥʦʤʘʥʽʪʥʘ ʟʘ ʚʠʜʦʚʠʤ 

ʩʢʣʘʜʦʤ. ɺʽʜʨʽʟʥʷʶʪʴʩʷ ʜʝʷʢʽ ʜʽʣʷʥʢʠ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢ ʟʚʘʥʝ çʇʦʣʝ 

ʯʫʜʝʩè, ʜʝ ʚ ʦʩʥʦʚʥʦʤʫ ʟʫʩʪʨʽʣʠʩʷ ʪʽʣʴʢʠ ʨʦʩʣʠʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʟʘʩʦʣʝʥʽ ˇʨʫʥʪʠ: Tripolium vulgare Nees, Gypsophila perfoliata L., 

Spergilaria marina (L.) Griseb., Kochia prostrata (L.) Schrad., Salicornia 
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europea L., Salsola soda L., Suaeda prostrata Pall. ʇʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʧʦʣʽʚ 

ʬʽʣʴʪʨʘʮʽʾ ʨʦʩʪʝ Phragmites australis (Cav.) Trin. ex Steud.  
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ʈʠʩ. 4. ʈʦʟʧʦʜʽʣ ʨʦʩʣʠʥ ʟʘ ʛʝʣʽʦʤʦʨʬʦʶ 

 

ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʭʨʦʥʦʪʠʧ ʘʜʚʝʥʪʠʚʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. 

ɹʽʣʴʰʽʩʪʴ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʢʝʥʦʬʽʪʽʚ (32% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ). 

ʇʦʤʽʞ ʥʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʚʠʜʠ: Allium sativum L., Amaranthus 

retroflexus L., Sophora japonica L., Hyoscyamus niger L., Populus italica  

(Du Roi) Moench. ɸʨʭʝʦʬʽʪʠ ʟʘʡʤʘʶʪʴ 11% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

(Matricaria recutita L., Echinochloa ʩrusgalli (L.) Beauv., Solanum nigrum 

L., Capsella bursa-pastoris (L.) Medik). 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʮʽʥʥʦʩʪʽ ʨʦʩʣʠʥ ʧʦʣʽʚ 

ʬʽʣʴʪʨʘʮʽʾ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʠʣʠ 10 ʢʦʨʠʩʥʠʭ ʛʨʫʧ ʨʦʩʣʠʥ: ʣʽʢʘʨʩʴʢʽ, 

ʜʝʢʦʨʘʪʠʚʥʽ, ʙʫʨô̫ ʥʠʩʪʽ, ʭʘʨʯʦʚʽ, ʢʦʨʤʦʚʽ, ʪʝʭʥʽʯʥʽ, ʦʣʽʡʥʽ, ʦʪʨʫʡʥʽ, 

ʬʘʨʙʫʚʘʣʴʥʽ, ʝʬʽʨʦʦʣʽʡʥʽ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ʈʦʟʧʦʜʽʣ ʨʦʩʣʠʥ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʮʽʥʥʽʩʪʶ 
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ɿ ʨʠʩ. 5 ʚʠʜʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥ ʻ ʣʽʢʘʨʩʴʢʠʤʠ (103 ʚʠʜʠ): 

Asparagus officinalis L., Calendula officinalis L., Leonurus cardiaca L., 

Mentha Ĭ piperita L. ʪʘ ʽʥ. ʎʝ ʱʝ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫ ̒ʮʽʥʥʽʩʪʴ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ. 

ʆʩʢʽʣʴʢʠ ʮʝ ʥʝ ʮʽʣʢʦʤ ʧʨʠʨʦʜʥʠʡ ʙʽʦʮʝʥʦʟ, ʪʦ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʥʝ ʻ ʜʠʚʥʦ ʁ(88 ʚʠʜʽʚ). ʉʝʨʝʜ ʥʠʭ ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ Hedera helix L., Rudbeckia triloba L., Tagetes patula L., Kochia 

trichophylla Voss. ʪʘ ʽʥ. ʅʘ ʪʨʝʪʴʦʤʫ ʤʽʩʮʽ ʙʫʨô̫ ʥʠ (74 ʚʠʜʠ). ɺʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʚʠʜʘʤʠ: Sonchus arvensis L., Atriplex hortensis L., 

Ballota nigra L., Plantago media L. ʪʘ ʽʥ. ʄʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʭʘʨʯʦʚʽ (73 ʚʠʜʠ) ʢʦʨʤʦʚʽ (55 ʚʠʜʽʚ), ʪʝʭʥʽʯʥʽ (48 ʚʠʜʽʚ), ʦʣʽʡʥʽ (33 ʚʠʜʠ), 

ʬʘʨʙʫʚʘʣʴʥʽ (24 ʚʠʜʠ), ʝʬʽʨʦʦʣʽʡʥʽ (21 ʚʠʜ).  

ɿʘ ʰʢʘʣʦʶ ʢʦʣʴʦʨʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ ʚʠʜʽʣʝʥʦ  

8 ʜʦʤʽʥʫʶʯʠʭ ʢʦʣʴʦʨʽʚ ʩʝʨʝʜ ʢʚʽʪʽʚ ʟʥʘʡʜʝʥʠʭ ʨʦʩʣʠʥ: ʟʝʣʝʥʠʡ, ʞʦʚʪʠʡ, 

ʙʽʣʠʡ, ʨʦʞʝʚʠʡ, ʬʽʦʣʝʪʦʚʠʡ, ʯʝʨʚʦʥʠʡ, ʩʠʥʽʡ, ʙʫʨʠʡ (ʨʠʩ. 6). 
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ʈʠʩ. 6. ɸʥʘʣʽʟ ʢʚʽʪʽʚ ʟʽʙʨʘʥʠʭ ʨʦʩʣʠʥ ʟʘ ʢʦʣʴʦʨʦʤ 

 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥ (63 ʚʠʜʠ) ʤʘʻ ʟʝʣʝʥʠʡ ʪʘ 

ʞʦʚʪʠʡ ʢʦʣʴʦʨʠ. ɿʥʘʯʥʦ ʤʝʥʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʚʽʪʠ ʙʽʣʦʛʦ (56 ʚʠʜʽʚ), 

ʨʦʞʝʚʦʛʦ (30), ʬʽʦʣʝʪʦʚʦʛʦ (15), ʯʝʨʚʦʥʦʛʦ (14), ʩʠʥʴʦʛʦ (13) ʪʘ ʙʫʨʦʛʦ 

(7) ʢʦʣʴʦʨʽʚ. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʥʘʤ ʟʨʦʙʠʪʠ ʪʘʢʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʋʩʴʦʛʦ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʪʘ ʚʠʟʥʘʯʝʥʦ 196 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ 
ʥʘʣʝʞʘʪʴ ʜʦ 154 ʨʦʜʽʚ ʪʘ 58 ʨʦʜʠʥ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʤʽʯʝʥʦ 

115 ʚʠʜʽʚ, ʥʦʚʠʭ ʜʣʷ ʮʴʦʛʦ ʨʘʡʦʥʫ. ɹʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʜʠʥʠ Asteraceae (42 ʚʠʜʠ, 29 ʨʦʜʽʚ) ʪʘ Rosaceae (16 ʚʠʜʽʚ, 

14 ʨʦʜʽʚ). ʆʜʥʠʤ ʚʠʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ 27 ʨʦʜʠʥ.  

2. ʉʝʨʝʜ ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʪʨʘʚô̫ ʥʠʩʪʽ ʬʦʨʤʠ 

(76%), ʜʝʨʝʚʘ ʩʢʣʘʣʠ 13%, ʢʫʱʽ ï 10%, ʣʽʘʥʠ ï 1%. ɸʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ 
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ʞʠʪʪʷ ʧʦʢʘʟʘʚ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʙʘʛʘʪʦʨʽʯʥʠʢʠ 48%, ʦʜʥʦʨʽʯʥʠʢʘʤʠ ʻ 

34% ʚʠʜʽʚ ʨʦʩʣʠʥ. 

3. ɸʥʘʣʽʟ ʝʢʦʙʽʦʤʦʨʬ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜ ʛʽʛʨʦʤʦʨʬ ʧʝʨʝʚʘʞʘʶʪʴ 
ʤʝʟʦʬʽʪʠ (40%) ʪʘ ʢʩʝʨʦʤʝʟʦʬʠ (30%). ʉʝʨʝʜ ʛʝʣʽʦʤʦʨʬ ʛʝʣʽʦʬʽʪʠ ʪʘ 

ʩʮʠʦʛʝʣʽʦʬʽʪʠ ʩʢʣʘʜʘʶʪʴ 66 ʪʘ 28%. 

4. ʉʝʨʝʜ ʘʜʚʝʥʪʠʚʥʦʾ ʬʨʘʢʮʽʾ ʬʣʦʨʠ ʧʝʨʝʚʘʞʘʶʪʴ ʢʝʥʦʬʽʪʠ 
(32%). 

5. ɸʥʘʣʽʟ ʨʦʩʣʠʥ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʘʚ, ʱʦ 
ʙʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥ ʻ ʣʽʢʘʨʩʴʢʠʤʠ, ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʪʘ ʙʫʨô̫ ʥʘʤʠ. 

 

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʧʦʜʷʢʫ ʥʘʫʢʦʚʦʤʫ ʢʝʨʽʚʥʠʢʫ ï ʢʘʥʜʠʜʘʪʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʫ ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʊ. ɺ. ɺʘʩʠʣʴʻʚʽʡ ʟʘ ʜʦʧʦʤʦʛʫ 

ʚ ʮʽʡ ʨʦʙʦʪ.̔ 
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ɻʝʨʘʩʠʤʶʢ ʅ. ɺ. ʌʣʦʨʘ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ ʤʽʩʪʘ ʆʜʝʩʠ 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʣʦʨʫ ʧʦʣʽʚ ʬʽʣʴʪʨʘʮʽʾ ʤʽʩʪʘ ʆʜʝʩʠ. ʇʨʦʚʝʜʝʥʦ 

ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʟ ʝʢʦʙʽʦʤʦʨʬ, ʘʥʘʣʽʟ ʢʚʽʪʽʚ ʨʦʩʣʠʥ ʟʘ 

ʢʦʣʴʦʨʦʤ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʮʽʥʥʦʩʪʽ ʨʦʩʣʠʥ.  

ʋʩʴʦʛʦ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʪʘ ʚʠʟʥʘʯʝʥʦ 196 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʜʦ 154 ʨʦʜʽʚ, 58 ʨʦʜʠʥ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʤʽʯʝʥʦ 115 

ʥʦʚʠʭ ʚʠʜʽʚ. ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘ ʞʠʪʪʻʚʦʶ ʬʦʨʤʦʶ ʜʦʤʽʥʫʶʪʴ ʪʨʘʚô̫ ʥʠʩʪʽ 

ʙʘʛʘʪʦʨʽʯʥʽ ʨʦʩʣʠʥʠ (48%). ʉʝʨʝʜ ʝʢʦʙʽʦʤʦʨʬ ʧʝʨʝʚʘʞʘʶʪʴ ʤʝʟʦʬʽʪʠ ʪʘ 

ʛʝʣʽʦʬʽʪʠ. ɺ ʘʜʚʝʥʪʠʚʥʽʡ ʬʨʘʢʮʽʾ ʩʠʥʘʥʪʨʦʧʥʦʾ ʬʣʦʨʠ ʜʦʤʽʥʫʶʪʴ 

ʢʝʥʦʬʽʪʠ (32%).  

ɸʥʘʣʽʟ ʨʦʩʣʠʥ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʘʚ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʻ ʣʽʢʘʨʩʴʢʠʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʣʦʨʘ, ʆʜʝʩʴʢʽ ʧʦʣʷ ʬʽʣʴʪʨʘʮʽʾ. 

 

ɻʝʨʘʩʠʤʶʢ ʅ. ɺ. ʌʣʦʨʘ ʧʦʣʝʡ ʬʠʣʴʪʨʘʮʠʠ ʛʦʨʦʜʘ ʆʜʝʩʩʳ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʣʦʨʳ ʧʦʣʝʡ ʬʠʣʴʪʨʘʮʠʠ ʆʜʝʩʩʳ. ʉʜʝʣʘʥ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʵʢʦʙʠʦʤʦʨʬ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʘʥʘʣʠʟ ʮʚʝʪʢʦʚ ʨʘʩʪʝʥʠʡ ʧʦ ʮʚʝʪʫ.  

ɺʩʝʛʦ ʙʳʣʦ ʥʘʡʜʝʥʦ ʠ ʦʧʨʝʜʝʣʝʥʦ 196 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʠʣʠʩʴ ʢ 154 ʨʦʜʘʤ, 58 ʩʝʤʝʡʩʪʚʘʤ. ʅʘ ʪʝʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʤʝʯʝʥʦ 115 ʥʦʚʳʭ ʚʠʜʦʚ. ɼʦʤʠʥʠʨʫʶʪ ʪʨʘʚʷʥʠʩʪʳʝ ʤʥʦʛʦʣʝʪʥʠʝ 

ʨʘʩʪʝʥʠʷ (48%). ʉʨʝʜʠ ʵʢʦʙʠʦʤʦʨʬ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʬʠʪʳ, ʛʝʣʠʦʬʠʪʳ. 

ɸʜʚʝʥʪʠʚʥʘʷ ʬʨʘʢʮʠʷ ʬʣʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʴʰʠʥʩʪʚʦʤ ʢʝʥʦʬʠʪʦʚ 

(32%).  

ɸʥʘʣʠʟ ʨʘʩʪʝʥʠʡ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ, ʆʜʝʩʩʢʠʝ ʧʦʣʷ ʬʠʣʴʪʨʘʮʠʠ. 

 

Gerasymiuk N. V. Flora of the Filtration Fields of Odessa City 

The results of the analysis equalized of the flora filtration fields of 

Odessa. ɸ taxonomic analysis, ekobiomorf, economic value, analysis of plant 

flowers in color were done.  

Results were found and identified 196 plant species, which are  

154 genera, 58 families. There observed 115 new species for this area 

compared to a check-list G. Y. Potapenko. Greater number of species 

represented the family Asteraceae and Rosaceae. Among life forms have the 

advantage grassy forms (76%), trees were 13%, shrubs 10%, lianas 1%. 

Analysis showed the life expectancy in excess of 48% of perennials, annuals is 

34% of plant species. Ekobiomorph analysis showed that among higromorph 

mesophyte (40%) and xeromesophyte (30%) dominated. Among heliomorph 

heliophyte and stsyoheliophyte are 66% and 28%. Among the alien flora is 

dominated kenophyte fraction (32%).  
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Analysis of plants with economic value showed that most plants are 

medicinal, decorative and weed. 

Key words: flora, field filtration, Odessa. 
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ʖ. ɺ. ɯʙʘʪʫʣʥ̔ʘ 

 

ʄʆʅɯʊʆʈʀʅɻ ʉʊɽʇʆɺʆɰ ʈʆʉʃʀʅʅʆʉʊɯ  

ɺ ʈɽɿɽʈɺɸʊɸʍ (ɼʆʅɽʎʔʂɸ ʆɹʃ.) 

 

ʄʦʥʽʪʦʨʠʥʛ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʬʽʪʦʮʝʥʦʟʽʚ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭʥʽʡ ʨʦʟʚʠʪʦʢ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʘʢʪʫʘʣʴʥʦʶ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙô̒ ʢʪʽʚ ʧʨʠʨʦʜʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʡ ʥʘ ʜʽʣʷʥʢʘʭ, ʷʢʽ ʥʝ ʚʠʣʫʯʝʥʽ ʟ ʘʢʪʠʚʥʦʛʦ 

ʛʦʩʧʦʜʘʨʯʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʟ ʤʝʪʦʶ ʥʦʨʤʫʚʘʥʥʷ ʪʘ ʣʽʤʽʪʫʚʘʥʥʷ ʾʭʥʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ [1; 2]. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʩʪʝʧʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ, 

ʷʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ ʪʠʧʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʤʦʥʽʪʦʨʠʥʛ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʟʘʢʘʟʥʠʢʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ (ɿɿɿ) çɹʝʨʜʷʥʩʴʢʠʡè ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʨʦʟʚʠʪʢʫ ʩʪʝʧʦʚʠʭ 

ʬʽʪʦʮʝʥʦʟʽʚ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʘʥʫ ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʥʮʠʧʠ, ʷʢʽ ʚʠʢʣʘʜʝʥʦ ʚ ʨʦʙʦʪʘʭ ɺ. ɺ. ʆʩʠʯʥʶʢ [3], 

ɺ. ʉ. ʊʢʘʯʝʥʢʘ [4]. ɯʥʜʠʢʘʪʦʨʘʤʠ ʧʽʜ ʯʘʩ ʫʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʜʽʡ ʩʫʢʮʝʩʽʾ 

ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʙʫʣʠ ʬʣʦʨʠʩʪʠʯʥʠʡ ʩʢʣʘʜ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ, 

ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, ʩʪʘʥ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʦʢʨʝʤʠʭ ʝʜʠʬʽʢʘʪʦʨʽʚ 

ʩʪʝʧʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʘʟʥʠʢʘ (413,00 ʛʘ) ɿɿɿ çɹʝʨʜʷʥʩʴʢʠʡè, ʷʢʠʡ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʘʨʢʘ (ʈʃʇ) çɼʦʥʝʮʴʢʠʡ 

ʢʨʷʞè, ʚʠʷʚʣʝʥʦ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʨʦʩʣʠʥʥʦʩʪʽ: ʣʽʩʦʚʘ, ʩʪʝʧʦʚʘ, 

ʚʦʜʷʥʘ ʪʘ ʧʨʠʙʝʨʝʞʥʦ-ʚʦʜʷʥʘ, ʣʫʯʥʘ, ʩʠʥʘʥʪʨʦʧʥʘ [5]. ʋ 2013 ʨ. ʚʟʘʛʘʣʽ 

ʚʠʷʚʣʝʥʦ 31 ʬʦʨʤʘʮʽʶ, 120 ʘʩʦʮʽʘʮʽʡ, ʟ ʥʠʭ ʦʭʦʨʦʥʷʶʪʴʩʷ 29, 6 ʻ 

ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʤʠ. ɺʽʜʤʽʯʝʥʦ 94 ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʥʷ, 

ʟ ʥʠʭ 27 ʽʟ 27 ʬʦʨʤʘʮʽʡ ʦʭʦʨʦʥʷʶʪʴʩʷ. ʋ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʈʃʇ 

çɼʦʥʝʮʴʢʠʡ ʢʨʷʞè (4187,14 ʛʘ) ʚʠʷʚʣʝʥʦ ʚʩʴʦʛʦ 52 ʬʦʨʤʘʮʽʾ,  

299 ʘʩʦʮʽʘʮʽʡ, ʟ ʷʢʠʭ 86 ʦʭʦʨʦʥʷʶʪʴʩʷ, 28 ʻ ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʤʠ; 
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ʚʠʷʚʣʝʥʦ 235 ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ (80 ʻ ʪʘʢʠʤʠ, ʱʦ 

ʦʭʦʨʦʥʷʶʪʴʩʷ) ʽʟ 42 ʬʦʨʤʘʮʽʡ [6]. 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʟʘʢʘʟʥʠʢʘ çɹʝʨʜʷʥʩʴʢʠʡè ʧʦʣʷʛʘʻ ʽ ʚ 

ʪʦʤʫ, ʱʦ ʪʫʪ ʧʦʰʠʨʝʥʽ ʤʘʣʦ ʧʦʨʫʰʝʥʽ ʟʦʥʘʣʴʥʽ ʬʽʪʦʮʝʥʦʟʠ ʬʦʨʤʘʮʽʡ 

Stipeta capillatae, Stipeta lessingianae, Stipetae dasyphyllae, Stipeta tirsae, 

Stipeta ucrainicae. ɸʣʝ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʽʥʰʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ, ʜʝ ʬʽʪʦʮʝʥʦʪʠʯʥʘ ʨʦʣʴ ʚʠʜʽʚ 

ʨʦʜʫ Stipa L. ʻ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ.  

ɹʽʣʴʰʽʩʪʴ ʩʪʝʧʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʥʘ ʟʤʠʪʠʭ ʯʦʨʥʦʟʝʤʘʭ ʟʘʡʤʘʻ 

ʩʭʠʣʠ ʨʽʟʥʦʾ ʢʨʫʪʠʟʥʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚ ʟʘʢʘʟʥʠʢʫ ʻ ʬʦʨʤʘʮʽʾ 

Stipeta capillatae ʽ Stipeta lessingianae. ʋ ʩʢʣʘʜʽ ʬʦʨʤʘʮʽʾ Stipeta capillatae 

ʧʝʨʝʚʘʞʘʶʪʴ ʘʩʦʮʽʘʮʽʾ, ʫ ʷʢʠʭ ʩʫʙʝʜʠʬʽʢʘʪʦʨʘʤʠ ʪʘ ʜʦʤʽʥʘʥʪʘʤʠ 

ʚʠʩʪʫʧʘʶʪʴ Festuca valesiaca Gaudin, Bromopsis riparia (Rehm.) Holub, 

Stipa lessingiana Trin. et Rupr., Poa angustifolia L., ʯʠʩʣʝʥʥʽ ʚʠʜʠ 

ʨʽʟʥʦʪʨʘʚô̫  (Salvia nutans L., Achillea nobilis L., A. stepposa Klokov et 

Krytzka, Galium ruthenicum Willd ., Thymus marschallianus Willd ., Plantago 

lanceolata L., Galatella villosa (L.) Rchb. f. ʪʦʱʦ), ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʽʪʦʢʦʤʙʽʥʘʮʽʾ. 

ʏʘʩʪʠʥʘ ʟ ʚʠʷʚʣʝʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʨʝʟʝʨʚʘʪʦʛʝʥʥʦʾ ʩʫʢʮʝʩʽʾ. ʅʘʡʙʽʣʴʰ ʙʣʠʟʴʢʽ ʜʦ 

ʢʦʨʽʥʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʪʨʘʚʦʩʪʦʾ ʚʦʣʦʩʠʩʪʦʢʦʚʠʣʦʚʠʭ ʘʩʦʮʽʘʮʽʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʦʝʜʠʬʽʢʘʪʦʨʥʦʶ ʨʦʣʣʶ S. lessingiana ʠ F. valesiaca. 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ  

50 ï 90%. ʌʦʨʤʘʮʽʷ Stipeta lessingianae ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʽ ʧʣʦʱʽ ʥʘ 

ʩʪʝʧʦʚʠʭ ʩʭʠʣʘʭ ʥʘ ʝʨʦʜʦʚʘʥʠʭ ʯʦʨʥʦʟʝʤʘʭ. ʋ ʜʘʥʠʭ ʧʝʪʨʦʬʽʪʥʦ-

ʩʪʝʧʦʚʠʭ ʬʽʪʦʮʝʥʦʟʘʭ ʩʫʙʜʦʤʽʥʘʥʪʘʤʠ  ̒ Stipa capillata L., F. valesiaca,  

G. villosa, Linum czernjay vii Klokov, ʽʥʢʦʣʠ Bromopsis riparia. ɿʘʛʘʣʴʥʝ 

ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʩʪʘʥʦʚʠʪʴ 50 ï 70%. ʉʝʨʝʜ ʨʽʟʥʦʪʨʘʚô̫  ʜʦʤʽʥʫʶʪʴ  

S. nutans, G. villosa, Teucrium polium L. ʪʦʱʦ.  

ʄʝʥʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʘʩʦʮʽʘʮʽʾ ʬʦʨʤʘʮʽʡ Stipeta ucrainicae, 

Stipeta tirsae ʽ Stipetae dasyphyllae. ɺʦʥʠ ʟʘʡʤʘʶʪʴ ʥʝʚʝʣʠʢʽ ʜʽʣʷʥʢʠ 

ʧʝʪʨʦʬʽʪʥʦʛʦ ʩʪʝʧʫ. ʌʦʨʤʘʮʽʷ Stipeta tirsae ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʣʫʯʥʦ-ʩʪʝʧʦʚʠʤʠ ʬʽʪʦʮʝʥʦʟʘʤʠ, ʷʢʽ ʪʷʞʽʶʪʴ ʜʦ ʤʽʢʨʦʜʝʧʨʝʩʽʡ ʨʝʣʴʻʬʫ. 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʩʢʣʘʜʘʻ 50 ï 75%. 

ɿʘʛʘʣʴʥʦʶ ʨʠʩʦʶ ʤʘʣʦ ʧʦʨʫʰʝʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʚʠʱʝʦʟʥʘʯʝʥʠʭ 

ʬʦʨʤʘʮʽʡ ʻ ʪʝ, ʱʦ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʜʫ Stipa ʻ ʥʦʨʤʘʣʴʥʠʤʠ, 

ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʤʠ, ʧʦʚʥʦʯʣʝʥʥʠʤʠ, ʱʦ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻ ʮʽʥʥʽʩʪʴ ʮʠʭ 

ʜʽʣʷʥʦʢ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʮʝ ʻ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʬʦʨʤʘʮʽʾ Stipeta 

ucrainicae, ʷʢʘ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʭ ʽ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʨʘʟʣʠʚʽʰʠʭ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ.  

ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʻ ʬʦʨʤʘʮʽʷ Festuceta valesiacae. ʅʘʡʯʘʩʪʽʰʝ  

F. valesiaca ʬʦʨʤʫʻ ʘʩʦʮʽʘʮʽʾ, ʫ ʷʢʠʭ ʩʫʙʜʦʤʽʥʘʥʪʘʤʠ ʻ Stipa dasyphylla 

Czern., S. capillata, S. lessingiana, S. tirsa Steven,  Cleistogenes squʘrrosʘ 
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(Trin.) Keng, Festuca rupicola Heuff., Koeleria cristata L., Agropyron 

pectinatum (M. Bieb.) P. Beauv., Bromopsis inermis (Leys.) Holub, B. riparia, 

P. angustifolia, Elytrigia repens (L.) Nevski, Calamagrostis epigeioris (L.) 

Roth, Galatella villosa, Thymus dimorphus Klokov et Shost.,  

T. marschallianus, Teucrium polium, G. ruthenicum, Salvia nutans, Artemisia 

austriaca, Achillae stepposa, A. nobilis, Filipendula vulgaris Moench, 

Fragaria viridis Duch., Amygdalus nana L. ʪʦʱʦ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʪʠʧʯʘʪʥʠʢʽʚ ʟʘʡʤʘʻ ʩʭʠʣʠ ʨʽʟʥʦʾ ʢʨʫʪʠʟʥʠ ʟ ʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʠʤʠ 

ʯʦʨʥʦʟʝʤʘʤʠ ʘʙʦ ʝʨʦʜʦʚʘʥʠʤʠ, ʟʤʠʪʠʤʠ ʥʘ ʧʽʩʢʦʚʠʢʘʭ. ʅʘ ʧʣʘʢʦʨʽ ʚʦʥʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝ ʪʘʢ ʯʘʩʪʦ. ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ 40 ʜʦ 100%. ɼʝʷʢʽ ʟ ʬʽʪʦʮʝʥʦʟʽʚ ʮʽʻʾ ʬʦʨʤʘʮʽʾ ʻ ʣʘʥʢʘʤʠ 

ʨʝʟʝʨʚʘʪʦʛʝʥʥʦʾ ʩʫʢʮʝʩʽʾ, ʾʭʥʽʡ ʬʣʦʨʠʩʪʠʯʥʠʡ ʩʢʣʘʜ ʩʠʣʴʥʦ ʟʤʽʥʶʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʾʭʥʴʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ. ʎʽʢʘʚʠʤʠ  ̒ʽ 

ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʾ Botriochloeta ischemi, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝʯʘʩʪʦ ʡ ʧʨʠʪʘʤʘʥʥʽ ʩʘʤʝ ʜʣʷ ʧʝʪʨʦʬʽʪʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ʩʪʝʧʽʚ. ʊʘʢʦʞ ʪʫʪ ʚʽʜʤʽʯʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʯʘʙʨʝʯʥʠʢʽʚ. 

ʇʦʚʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘʢʘʟʥʠʢʘ 

çɹʝʨʜʷʥʩʴʢʠʡè ʧʨʦʚʦʜʠʣʠ ʫ 2011 ï 2012 ʨʨ., ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ 

ʨʦʟʰʠʨʠʪʠ ʬʽʪʦʮʝʥʦʪʠʯʥʠʡ ʩʧʠʩʦʢ, ʩʢʣʘʜʝʥʠʡ ʫ 1983 ʨ. ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʢʦʥʘʥʥʷ ʙʶʜʞʝʪʥʦʾ ʪʝʤʠ çʀʩʩʣʝʜʦʚʘʥʠʝ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʭ 

ʬʠʪʦʩʦʟʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠè [5]. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʫʩʽʭ 

ʬʦʨʤʘʮʽʡ, ʱʦ ʦʭʦʨʦʥʷʶʪʴʩʷ, ʷʢʽ ʚʠʷʚʣʝʥʦ ʚ 1983 ʨ., ʫ ʪʦʤʫ ʯʠʩʣʽ 

Amygdaleta nanae, Stipeta lessingianae, Stipeta capillatae, Stipeta tirsae, 

Stipeta grafianae, Stipeta dasyphyllae. ɿʙʽʣʴʰʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ, ʧʦʚô̫ ʟʘʥʦ ʟ ʪʠʤ, ʱʦ 1983 ʨ. ʫ ʤʝʞʘʭ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʝʨʝʜʽʣʷʣʦʩ ̫ ʚʠʷʚʣʝʥʥʶ ʪʘ 

ʦʧʠʩʫ ʬʽʪʦʮʝʥʦʟʽʚ, ʱʦ ʦʭʦʨʦʥʷʶʪʴʩʷ. ʅʘ ʦʩʥʦʚʽ ʪʦʛʦ, ʱʦ ʚ 1983 ʨ. 

ʬʦʨʤʘʮʽʾ Poeta angustifoliae, Bromopsieta inermis, Elytrigieta repentis ʥʝ 

ʤʘʣʠ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʡ ʙʫʣʠ ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʣʝʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʟʜʽʡʩʥʠʣʦʩʷ ʽ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʬʽʪʦʮʝʥʦʟʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʨʷʜ 

ʨʝʟʝʨʚʘʪʦʛʝʥʥʦʾ ʩʫʢʮʝʩʽʾ. ɿʘ ʫʤʦʚʠ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʰʠʨʷʶʪʴ ʩʚʦʶ ʧʣʦʱʫ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʫ ʷʢʠʭ 

ʝʜʠʬʽʢʘʪʦʨʘʤʠ ʪʘ ʜʦʤʽʥʘʥʪʘʤʠ ʻ ʣʫʯʥʽ ʡ ʣʫʯʥʦ-ʩʪʝʧʦʚʽ ʚʠʜʠ ʨʦʩʣʠʥ. 

ʊʦʤʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʪʝʧʦʚʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ 

ʩʠʩʪʝʤʫ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʞʠʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʮʠʭ ʜʽʣʷʥʦʢ ʚ ʫʤʦʚʘʭ 

ʟʘʧʦʚʽʜʘʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʡ ʨʝʛʫʣʴʦʚʘʥʝ ʧʘʩʦʚʠʱʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʎʽ ʬʽʪʦʮʝʥʦʟʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷʤ ʢʩʝʨʦʤʝʟʦʬʽʪʥʠʭ ʽ 

ʤʝʟʦʢʩʝʨʦʬʽʪʥʠʭ ʜʦʚʛʦʢʦʨʝʥʝʚʠʱʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. ʊʠʧʦʚʽ ʢʩʝʨʦʬʽʪʥʽ 

ʩʪʝʧʦʚʽ ʚʠʜʠ ʘʙʦ ʚʽʜʩʫʪʥʽ ʫ ʩʢʣʘʜʽ ʬʽʪʦʮʝʥʦʟʽʚ, ʘʙʦ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʣʦʶ ʨʷʩʥʽʩʪʶ. ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï  

85 ï 100%. ʋ ʤʘʡʙʫʪʥʴʦʤʫ, ʟʘ ʫʤʦʚʠ ʧʦʜʘʣʴʰʦʛʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 
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ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʪʝʧʦʚʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ (ʘʙʦ ʡʦʛʦ 

ʧʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ), ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʟʙʽʜʥʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ. ɹʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʬʦʨʤʘʮʽʡ Poeta 

angustifoliae, Bromopsieta inermis; Elytrigieta repentis ʟʘʡʤʘʶʪʴ ʪʘʣʴʚʝʛʠ, 

ʩʝʨʝʜʥʶ ʯʘʩʪʠʥʫ ʩʪʝʧʦʚʠʭ ʩʭʠʣʽʚ, ʪʷʞʽʶʪʴ ʜʦ ʤʽʢʨʦʜʝʧʨʝʩʽʡ ʨʝʣʴʻʬʫ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʦʶ ʟʚʦʣʦʞʝʥʽʩʪʶ, ʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤ ʰʘʨʦʤ 

ʛʫʤʫʩʫ, ʱʦ ʪʘʢʦʞ ʻ ʧʨʠʯʠʥʘʤʠ ʢʨʘʱʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚ ʮʠʭ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʥʷʭ ʜʦʚʛʦʢʦʨʝʥʝʚʠʱʥʠʭ ʤʝʟʦʬʽʪʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. ɸʣʝ ʮʝʡ 

ʬʘʢʪ ʱʝ ʥʝ ʜʘʻ ʧʽʜʩʪʘʚ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʪʫʪ ʧʨʦʪʷʛʦʤ 30 ʨʦʢʽʚ ʘʢʪʠʚʥʦ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʤʝʟʦʬʽʪʠʟʘʮʽʾ ʩʪʝʧʦʚʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, 

ʪʦʤʫ ʱʦ ʮʽ ʬʽʪʦʮʝʥʦʟʠ ʟʘʡʤʘʶʪʴ ʜʦʚʦʣʽ ʦʙʤʝʞʝʥʽ ʧʣʦʱʽ.  

ʅʘ ʜʦʩʣʽʜʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʩʪʝʧʦʚʽ ʜʽʣʷʥʢʠ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʡʤʘʶʪʴ 

ʢʨʫʪʽ ʩʭʠʣʠ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʝʨʦʜʦʚʘʥʽ ʱʝʙʝʥʠʩʪʽ ʯʦʨʥʦʟʝʤʠ ʪʘ 

ʧʽʩʢʦʚʠʢʠ. ʊʦʙʪʦ, ʚ ʮʽʣʦʤʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʝʜʘʬʽʯʥʠʭ ʫʤʦʚ ʩʧʨʠʷʶʪʴ 

ʟʙʝʨʽʛʘʥʥʶ ʢʩʝʨʦʬʽʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ.  

ʈʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʯʘʛʘʨʥʠʢʦʚʦʛʦ ʩʪʝʧʫ ʦʙô̒ ʜʥʘʥʽ ʫ ʬʦʨʤʘʮʽʾ 

Pruneta stepposae, Ceraseta fruticosae, Amygdaleta nanae, Caraganeta 

fruticis, Spiraeeta hypericifoliae. ɺʦʥʠ ʟʘʡʤʘʶʪʴ ʫʟʣʽʩʩʷ ʙʘʡʨʘʯʥʠʭ ʣʽʩʽʚ, 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦ ʛʨʝʙʥʷʭ ʚʦʜʦʜʽʣʽʚ, ʥʘ ʩʪʝʧʦʚʠʭ ʩʭʠʣʘʭ. ʅʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʬʦʨʤʘʮʽʷ Pruneta stepposae, ʷʢʘ ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʽ ʧʣʦʱʽ. ʗʢ 

ʧʨʘʚʠʣʦ, ʮʝ ʢʦʤʧʘʢʪʥʽ ʟʘʨʦʩʪʽ, ʫ ʷʢʠʭ ʧʝʨʝʚʘʞʘʻ E. repens. ʋ ʾʭʥʴʦʤʫ 

ʩʢʣʘʜʽ ʟʚʠʯʘʡʥʽ Elytrigia intermedia (Host) Nevski, P. angustifolia, 

Calamagrostis epigeioris, Bromopsis inermis. 

ʌʦʨʤʘʮʽʷ Caraganeta fruticis ʥʘʡʯʘʩʪʽʰʝ ʟʘʡʤʘʻ ʜʝʱʦ ʙʽʣʴʰʽ 

ʧʣʦʱʽ. ʗʢ ʧʨʘʚʠʣʦ, Caragana frutex (L.) K. Koch ʫʪʚʦʨʶʻ ʬʽʪʦʮʝʥʦʟʠ, ʫ 

ʷʢʠʭ ʩʫʙʜʦʤʽʥʘʥʪʦʤ ʻ Amygdalus nana. ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʮʠʭ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʤʦʞʝ ʩʷʛʘʪʠ 100%. ʆʢʨʽʤ A. nana, ʪʫʪ ʯʘʩʪʦ ʚ 

ʟʥʘʯʥʽʡ ʨʷʩʥʦʩʪʽ ʧʨʠʩʫʪʥʽ Stipa capillata, S. dasyphylla, B. riparia,  

B. inermis, P. angustifolia, E. repens, G. villosa ʪʘ ʽʥ. 

ʌʦʨʤʘʮʽʷ Amygdaleta nanae ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʩʝʨʝʜʥʽʡ 

ʯʘʩʪʠʥʽ ʩʪʝʧʦʚʠʭ ʩʭʠʣʽʚ ʧʽʚʜʝʥʥʦʾ ʝʢʩʧʦʟʠʮʽʾ. ɯʥʢʦʣʠ A. nana ʫʪʚʦʨʶʻ 

ʤʘʡʞʻ ʯʠʩʪʽ ʟʘʨʦʩʪʽ (ʫʟʣʽʩʩʷ, ʤʽʢʨʦʜʝʧʨʝʩʽʾ ʨʝʣʴʻʬʫ, ʤʽʩʮʷ ʧʝʨʝʭʦʜʽʚ 

ʧʣʘʢʦʨʫ ʫ ʩʭʠʣ). ʊʫʪ ʧʝʨʝʚʘʞʘʶʪʴ F. vulgaris, F. viridis, V. tenuifolia,  

T. minus, Inula germanica L., B. inermis, E. repens, P. ʘngustifolia ʪʘ ʽʥʰʽ 

ʤʝʟʦʢʩʝʨʦʬʽʪʥʽ ʽ ʢʩʝʨʦʤʝʟʦʬʽʪʥʽ ʚʠʜʠ ʨʦʩʣʠʥ. ɿʥʘʯʥʦ ʤʝʥʰʦʶ ʨʷʩʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ F. valesiaca, S. capillata, B. riparia. ʎʝʥʦʧʦʧʫʣʷʮʽʾ  

F. valesiaca, S. capillata, S. dasyphylla ï ʩʪʘʨʽ, ʥʦʨʤʘʣʴʥʽ, ʥʝʧʦʚʥʦʯʣʝʥʥʽ, 

ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʤʝʞʽ ʧʝʨʝʭʦʜʫ ʚ ʨʝʛʨʝʩʠʚʥʽ ʘʙʦ ʚʞʝ ʻ ʨʝʛʨʝʩʠʚʥʠʤʠ. 

ʏʠʩʝʣʴʥʽʩʪʴ ʜʫʞʝ ʥʠʟʴʢʘ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʦʜʠʥʦʢʽ ʦʩʦʙʠʥʠ.  

ʌʦʨʤʘʮʽʾ Ceraseta fruticosae ʽ Spiraeeta hypericifoliae 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝ ʪʘʢ ʯʘʩʪʦ, ʥʽʞ ʚʠʱʝʟʛʘʜʘʥʽ. ɯ Spiraea hypericifolia L.,  

ʽ Cerasus fruticosa) (Pall.) Woronov ʨʽʜʢʦ ʫʪʚʦʨʶʶʪʴ ʜʫʞʝ ʦʙʤʝʞʝʥʽ ʟʘ 

ʧʣʦʱʝʶ ʢʦʤʧʘʢʪʥʽ ʟʘʨʦʩʪʽ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʡʤʘʶʪʴ ʧʽʚʥʽʯʥʽ ʩʪʝʧʦʚʽ 
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ʩʭʠʣʠ. ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʧʦʦʜʠʥʦʢʽ ʦʩʦʙʠʥʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʪʝʧʦʚʠʭ 

ʬʽʪʦʮʝʥʦʟʽʚ. 

ɺʠʷʚʣʝʥʦ ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʯʘʛʘʨʥʠʢʦʚʠʭ ʟʘʨʦʩʪʝʡ Prunus 

stepposa, ʪʘʢʦʞ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʚ ʟʘʢʘʟʥʠʢʫ ʤʘʶʪʴ Amygdalus nana, ʚʠʜʠ ʨʦʜʫ Rosa. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʝʧʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʜʦʩʣʽʜʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ 

ʟʘʢʘʟʥʠʢʘ çɹʝʨʜʷʥʩʴʢʠʡè ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʘ: ʚʠʷʚʣʝʥʽ ʷʢ ʪʠʧʦʚʽ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʽ, ʪʘʢ ʽ ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʻ 

ʤʘʣʦʧʦʨʫʰʝʥʽ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʷʢ çʝʪʘʣʦʥʥʽè. ɸʣʝ ʯʝʨʝʟ 

ʥʝʜʦʩʪʘʪʥʻ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʪʝʧʦʚʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʧʦʚʽʣʴʥʘ ʤʝʟʦʬʽʪʠʟʘʮʽʷ.  
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ɯʙʘʪʫʣʽʥʘ ʖ. ɺ. ʄʦʥʽʪʦʨʠʥʛ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ  

ʫ ʨʝʟʝʨʚʘʪʘʭ (ɼʦʥʝʮʴʢʘ ʦʙʣ.) 

ʄʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʟʘʢʘʟʥʠʢʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ çɹʝʨʜʷʥʩʴʢʠʡè ʧʦʢʘʟʘʣʠ, ʱʦ ʪʫʪ 

ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʣʦʧʦʨʫʰʝʥʽ ʷʢ ʪʠʧʦʚʽ ʰʠʨʦʢʦʧʦʰʠʨʝʥʽ, ʪʘʢ ʽ 

ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʟʘ çʝʪʘʣʦʥʥʽè. 

ʏʝʨʝʟ ʥʝʜʦʩʪʘʪʥʻ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʡʦʛʦ ʧʦʚʽʣʴʥʘ ʤʝʟʦʬʽʪʠʟʘʮʽʷ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ, ʟʘ ʫʤʦʚʠ 

ʧʦʜʘʣʴʰʦʛʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʘʙʦ ʡʦʛʦ 

ʧʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ) ʥʘ ʩʪʝʧʦʚʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʤʦʞʝ ʟʜʽʡʩʥʠʪʠʩʷ 
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ʟʙʽʜʥʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. ʇʦʩʪʫʧʦʚʦ ʧʦʰʠʨʶʶʪʴʩʷ 

ʧʣʦʱʽ ʧʽʜ ʨʦʩʣʠʥʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʬʦʨʤʘʮʽʡ Poeta angustifoliae, 

Bromopsieta inermis, Elytrigieta repentis. ɸʣʝ ʚʦʥʠ ʱʝ ʟʘʡʤʘʶʪʴ ʜʦʚʦʣʽ 

ʦʙʤʝʞʝʥʽ ʧʣʦʱʽ. ɺʽʜʤʽʯʝʥʦ ʧʦʩʠʣʝʥʥʷ ʪʝʥʜʝʥʮʽʾ ʧʦʰʠʨʝʥʥʷ ʬʽʪʦʮʝʥʦʟʽʚ 

ʯʘʛʘʨʥʠʢʦʚʦʛʦ ʩʪʝʧʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʽʪʦʮʝʥʦʟ, ʝʜʠʬʽʢʘʪʦʨ, ʮʝʥʦʧʦʧʫʣʷʮʽʷ. 

 

ʀʙʘʪʫʣʠʥʘ ʖ. ɺ. ʄʦʥʠʪʦʨʠʥʛ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ  

ʚ ʨʝʟʝʨʚʘʪʘʭ (ɼʦʥʝʮʢʘʷ ʦʙʣ.) 

ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ çɹʝʨʜʷʥʩʢʠʡè 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʜʝʩʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʥʘʨʫʰʝʥʥʳʝ ʢʘʢ ʪʠʧʠʯʥʳʝ 

ʰʠʨʦʢʦʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ, ʪʘʢ ʠ ʨʝʜʢʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʢʘʢ çʵʪʘʣʦʥʥʳʝè. ʅʦ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʛʦ 

ʤʝʜʣʝʥʥʘʷ ʤʝʟʦʬʠʪʠʟʘʮʠʷ. ɺ ʙʫʜʫʱʝʤ, ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʠʣʠ ʝʸ ʧʦʣʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ) ʥʘ 

ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʦʙʝʜʥʝʥʠʝ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʇʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʬʦʨʤʘʮʠʡ Poeta angustifoliae, Bromopsieta 

inermis, Elytrigieta repentis. ʅʦ ʦʥʠ ʝʱʸ ʟʘʥʠʤʘʶʪ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʧʣʦʱʘʜʠ. ʆʪʤʝʯʝʥʦ ʫʩʠʣʝʥʠʝ ʪʝʥʜʝʥʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʪʦʮʝʥʦʟʦʚ 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʩʪʝʧʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʪʦʮʝʥʦʟ, ɻ ʜʠʬʠʢʘʪʦʨ, ʮʝʥʦʧʦʧʫʣʷʮʠʷ. 

 

Ibatulina Y.  Monitoring of Steppe Vegetation in the Reserves 

(Donetsk Region) 

Monitoring studies of steppe vegetation in the çBerdyanskiyè 

Reserve showed that there was often found both typical widely distributed and 

rare plant communities which can be taken as çreferenceè ones. Due to the 

lack of human pressure on the vegetation its slow mezophytisation is 

observed. In case of a low anthropogenic impact on steppe vegetation (or its 

complete elimination) in the future, a certain depletion of its phytocoenotic 

diversity is likely to occur. The plant communities of Poeta angustifoliae, 

Bromopsieta inermis; Elytrigieta repentis formations are gradually spreading. 

They are found in thalwegs, the middle parts of the steppe slopes and are 

confined to relief microdepressions with a higher humidification, more 

developed humus layer, that also creates better conditions for long-

rhizomatous mesophytic species in these plant communities. But this fact does 

not provide evidence that over 30 years there were observed mesophytisation 

processes of steppe vegetation, as these plant communities are rather limited in 

area. There is marked tendency towards shrub steppe plant communities 

spread. We found some increase in the spread of Prunus stepposa shrubland, 
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also found that Amygdalus nana together with Rosa species have the best 

prospects for further spread in reserve. In the investigated area, steppe plots 

are located in steep slopes with crushed stone eroded black soils and 

sandstone. That is, a specific edaphic conditions in general contribute to 

conservation of the xerophytic nature of plant communities. 

Key words: phytocenosis, edificator, coenopopulations 
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ʉ. ɺ. ʇʦʣʠʚʘʥʠʡ, ɺ. ɻ. ʂʫʨô̫ ʪʘ  

 

ɺʇʃʀɺ ʉʋʄɯʐɯ ʊʈɽʇʊʆʃɽʄʋ ʊɸ ʍʃʆʈʄɽʂɺɸʊʍʃʆʈʀɼʋ  

ʅɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʊɸ ʗʂɯʉʊʔ ʇʈʆɼʋʂʎɯɰ  

ʄɸʂʋ ʆʃɯʁʅʆɻʆ 

 

ʄʘʢ ï ʮʽʥʥʘ ʭʘʨʯʦʚʘ ʽ ʪʝʭʥʽʯʥʘ ʢʫʣʴʪʫʨʘ. ʅʘʩʽʥʥʷ ʤʘʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʢʦʥʜʠʪʝʨʩʴʢʽʡ ʪʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʄʘʢʦʚʘ ʦʣʽʷ, ʜʦʙʫʪʘ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ, ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ 

ʛʽʨʢʥʝ, ʪʦʤʫ ʚʠʩʦʢʦ ʮʽʥʠʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ, ʢʦʥʜʠʪʝʨʩʴʢʽʡ ʪʘ ʢʦʥʩʝʨʚʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʄʘʢʦʚʠʡ ʰʨʦʪ ʙʘʛʘʪʠʡ ʥʘ ʧʝʨʝʪʨʘʚʥʠʡ ʙʽʣʦʢ ʽ ʤʽʩʪʠʪʴ 

ʤʝʥʰʝ ʢʣʽʪʢʦʚʠʥʠ, ʥʽʞ ʩʦʥʷʰʥʠʢʦʚʠʡ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʥ ʜʣʷ 

ʚ̔ ʜʛʦʜʽʚʣʽ ʩʚʠʥʝʡ ʽ ʭʫʜʦʙʠ ʷʢ ʮʽʥʥʠʡ ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʢʦʨʤ [1]. 

ɺ ʋʢʨʘʾʥʽ, ʟʛʽʜʥʦ ʟ ɼʝʨʞʘʚʥʦʶ ʧʨʦʛʨʘʤʦʶ ʨʦʟʚʠʪʢʫ ʤʘʢʽʚʥʠʮʪʚʘ, 

ʧʝʨʝʜʙʘʯʝʥʦ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʮʽʻʾ ʢʫʣʴʪʫʨʠ.  

ɺʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʘʢʫ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʭ ʧʨʠʡʦʤʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʽ ʚʨʦʞʘʾ ʥʘʩʽʥʥʷ. ɸʥʘʣʽʟ 

ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ ʨʦʩʣʠʥʥʠʮʪʚʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʥʪʝʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʻ ʦʜʥʠʤ ʽʟ ʮʝʥʪʨʘʣʴʥʠʭ ʥʘʧʨʷʤʽʚ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʩʦʢʠʭ ʪʘ ʩʪʘʙʽʣʴʥʠʭ ʫʨʦʞʘʾʚ [2]. ʎ  ̫ʛʨʫʧʘ ʩʧʦʣʫʢ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʷʤʦʚʘʥʦ ʨʝʛʫʣʶʚʘʪʠ ʦʢʨʝʤʽ ʝʪʘʧʠ ʦʥʪʦʛʝʥʝʟʫ ʟ ʤʝʪʦʶ 

ʤʦʙʽʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ [3]. 

ʉʝʨʝʜ ʩʠʥʪʝʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʶʪʴ ʨʝʪʘʨʜʘʥʪʠ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʘʥʪʠʛʽʙʝʨʝʣʽʥʦʚʫ ʜʽʶ. ɺʽʜʦʤʦ, ʱʦ 

ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʦʩʠʥʪʝʟ ʛʽʙʝʨʝʣʽʥʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʠʯʠʥʷʶʪʴ ʩʫʪʪʻʚʽ 

ʟʤʽʥʠ ʚ ʤʦʨʬʦ- ʽ ʛʽʩʪʦʛʝʥʝʟʽ ʨʦʩʣʠʥ, ʧʦʩʠʣʶʶʪʴ ʛʘʣʫʞʝʥʥʷ ʩʪʝʙʣʘ ʪʘ 
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ʧʽʜʚʠʱʫʶʪʴ ʡʦʛʦ ʤʽʮʥʽʩʪʴ [4]. ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʢʫ ʦʣʽʡʥʦʛʦ [5]. ʇʝʨʩʧʝʢʪʠʚʥʠʤ 

ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʨʦʩʣʠʥ ʻ ʪʘʢʦʞ ʪʨʝʧʪʦʣʝʤ, ʩʪʚʦʨʝʥʠʡ ʚ ɯʥʩʪʠʪʫʪʽ 

ʙʽʦʦʨʛʘʥʽʯʥʦʾ ʪʘ ʥʘʬʪʦʭʽʤʽʾ ʅɸʅʋ. ʇʨʝʧʘʨʘʪ ʻ ʚʜʘʣʠʤ ʧʦʻʜʥʘʥʥʷʤ 

ʩʠʥʪʝʪʠʯʥʠʭ ʡ ʧʨʠʨʦʜʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, ʱʦ ʧʦʢʨʘʱʫʶʪʴ ʢʽʣʴʢʽʩʥʽ ʪʘ 

ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ [6]. ʋ ʧʦʧʝʨʝʜʥʽʡ 

ʨʦʙʦʪʽ ʟô̫ ʩʦʚʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʝʧʪʦʣʝʤʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʫʨʦʞʘʡʥʦʩʪʽ ʤʘʢʫ [7]. ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʮʽʣʴʥʦ ʚʠʚʯʠʪʠ 

ʚʧʣʠʚ ʩʫʤʽʰʽ ʮʠʭ ʝʬʝʢʪʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʤʘʢʫ ʦʣʽʡʥʦʛʦ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ 

ʩʫʤʽʰʽ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʪʘ ʪʨʝʧʪʦʣʝʤʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʚʤʽʩʪ ʦʣʽʾ 

ʚ ʥʘʩʽʥʥʽ ʤʘʢʫ, ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʚʤʽʩʪ ʮʫʢʨʽʚ ʪʘ ʟʘʣʠʰʢʦʚʠʭ 

ʢʽʣʴʢʦʩʪʝʡ ʧʨʝʧʘʨʘʪʽʚ ʫ ʤʘʢʦʚʦʤʫ ʰʨʦʪʽ.  

ʄʽʢʨʦʧʦʣʴʦʚʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʚ ʏʝʨʥʽʚʝʮʴʢʦʤʫ ʨ-ʥʽ ʩ. ɹʦʨʽʚʢʘ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣ. ʚ 2010 ʨʦʮʽ ʪʘ ʂʨʘʩʠʣʽʚʩʴʢʦʤʫ ʨ-ʥʽ ʩ. ʂʫʟʴʤʠʥ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣ. ʫ 2011 ʨʦʮʽ ʥʘ ʩʦʨʪʽ ʤʘʢʫ ʦʣʽʡʥʦʛʦ ɹʝʨʢʫʪ. ʇʣʦʱʽ 

ʜʽʣʷʥʦʢ 10 ʤ
2
, ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧô̫ ʪʠʢʨʘʪʥʘ. ʈʦʩʣʠʥʠ 

ʦʙʨʦʙʣʷʣʠ ʩʫʤʽʰʰʶ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ 0,5-ʚʽʜʩʦʪʢʦʚʦʛʦ (ʍʄʍ) ʪʘ 

ʪʨʝʧʪʦʣʝʤʫ 0,035 ʤʣ/ʣ ʦʜʥʦʨʘʟʦʚʦ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1 : 1 18.06.10. ʪʘ 

16.06.11 ʫ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʥʮʝʚʦʛʦ ʦʙʧʨʠʩʢʫʚʘʯʘ. 

ʂʦʥʪʨʦʣʴʥʽ ʨʦʩʣʠʥʠ ʦʙʧʨʠʩʢʫʚʘʣʠ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ.  

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʦʣʽʾ ʚ ʥʘʩʽʥʥʽ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʝʢʩʪʨʘʢʮʽʾ ʚ 

ʘʧʘʨʘʪʽ ʉʦʢʩʣʝʪʘ. ʗʢ ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʯʠʥʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʝʪʨʦʣʝʡʥʠʡ ʝʬʽʨ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ 40 ï 65 ʉ̄. ʋ ʟʨʘʟʢʘʭ 

ʚʠʜʽʣʝʥʦʾ ʦʣʽʾ ʚʠʟʥʘʯʘʣʠ ʾʾ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ, ʡʦʜʥʝ 

ʯʠʩʣʦ ʪʘ ʯʠʩʣʦ ʦʤʠʣʝʥʥʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [8; 9].  

ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʪʘ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʥʘʩʠʯʝʥʠʭ ʽ ʥʝʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʛʘʟʦʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʽ çʍʨʦʤ-5è (ʏʝʭʽʷ) [10]. ʋʤʦʚʠ ʭʨʦʤʘʪʦʛʨʘʬʫʚʘʥʥʷ: ʩʢʣʷʥʽ 

ʢʦʣʦʥʢʠ, ʟʘʧʦʚʥʝʥʽ ʩʦʨʙʝʥʪʦʤ ʍʨʦʤʦʩʦʨʙ WAW 100-120 mesh ʽʟ 

ʥʘʥʝʩʝʥʦʁ  ʩʫʤʽʰʰʶ ʩʪʘʮʽʦʥʘʨʥʠʭ ʬʘʟ SP-2300 2% SP-2310 3%. 

ʐʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʛʘʟʫ 50 ʤʣ/ʭʚ, ʛʘʟ-ʥʦʩʽʡ ï ʘʟʦʪ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʦʣʦʥʢʠ ï 200 ʉ̄, ʚʠʧʘʨʦʚʫʚʘʯʘ ï 230 ʉ̄, ʧʦʣʫʤô̫ ʥʦ-ʽʦʥʽʟʘʮʽʡʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ ï 240 ̄ʉ. 

ɺʠʚʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʧʣʘʩʪʠʥʢʘʭ ʤʘʨʢʠ  

çSilufol UV-254è ʬʽʨʤʠ çKavalierè (ʏʝʭʽʷ) [11]. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʨʝʧʪʦʣʝʤʫ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʛʘʟʦʨʽʜʠʥʥʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽ çʂʨʠʩʪʘʣʣ 2000ʄè [12]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʦʙʣʷʣʠ ʩʪʘʪʠʩʪʠʯʥʦ [13]. 

ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʤʘʢʫ ʧʨʠ ʦʙʨʦʙʮʽ ʫ 

ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ ʨʦʩʣʠʥ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʚ 
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ʤʦʨʬʦʛʝʥʝʟʽ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʙʨʦʙʢʘ ʨʦʩʣʠʥ ʩʫʤʽʰʰʶ ʧʨʝʧʘʨʘʪʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʣʦʜʽʚ ʥʘ ʨʦʩʣʠʥʽ ï 

ʢʦʨʦʙʦʯʦʢ (ʪʘʙʣ. 1). ʆʜʥʦʯʘʩʥʦ ʟʨʦʩʪʘʣʘ ʤʘʩʘ ʪʠʩʷʯʽ ʥʘʩʽʥʠʥ ʡ ʤʘʩʘ 

ʥʘʩʽʥʥʷ ʚ ʢʦʨʦʙʦʯʮʽ. ʅʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʻ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʢʫʣʴʪʫʨʠ ʤʘʢʫ. ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʤʽʰʽ ʧʨʝʧʘʨʘʪʽʚ ʟʘʙʝʟʧʝʯʫʚʘʣʦ 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʙʽʣʴʰʠʡ, ʥʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʦʢʨʝʤʦ [5; 7]. 

 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʨʦʞʘʡʥʦʩʪʽ ʤʘʢʫ ʦʣʽʡʥʦʛʦ ʩʦʨʪʫ ɹʝʨʢʫʪ 

 

ʇʨʠʤʽʪʢʠ: ʉʫʤʽʰ ï 0,5-ʚʽʜʩʦʪʢʦʚʠʡ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜ ʪʘ ʪʨʝʧʪʦʣʝʤ 0,035 ʤʣ/ʣ;  

* ï ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʧʨʠ ʈ Ò 0,05; ʫ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʦ ʩʝʨʝʜʥʽ ʜʘʥʽ ʟʘ 2010 ï 2011 ʨʨ. 

 

ʆʙʨʦʙʢʘ ʩʫʤʽʰʰʶ 0,5-ʚʽʜʩʦʪʢʦʚʦʛʦ ʍʄʍ ʪʘ ʪʨʝʧʪʦʣʝʤʫ  

(0,035 ʤʣ/ʣ) ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʦʣʽʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʪʘ 

ʚʧʣʠʚʘʣʘ ʥʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʣʽʾ (ʪʘʙʣ. 2).  

ɿʦʢʨʝʤʘ, ʧʽʜ ʚʧʣʠʚʦʤ ʩʫʤʽʰʽ ʪʨʝʧʪʦʣʝʤʫ ʽ ʍʄʍ ʟʨʦʩʪʘʣʦ ʷʢ 

ʯʠʩʣʦ ʦʤʠʣʝʥʥʷ, ʪʘʢ ʽ ʝʬʽʨʥʝ ʯʠʩʣʦ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɿʨʦʩʪʘʥʥʷ 

ʡʦʜʥʦʛʦ ʯʠʩʣʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʈʘʟʦʤ ʟ ʪʠʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʽʩʪʴ ʦʣʽʾ ʚ ʦʙʨʦʙʣʝʥʠʭ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʫ ʨʦʩʣʠʥ ʤʘʢʫ ʻ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

ʍʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʤʘʢʦʚʦʾ ʦʣʽʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʨʦʬʽʣʝʤ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ɺ ʦʣʽʾ ʥʘʩʽʥʥʷ ʤʘʢʫ ʩʦʨʪʫ ɹʝʨʢʫʪ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʩʫʪʥʽʩʪʴ ʧʘʣʴʤʽʪʠʥʦʚʦʾ, ʧʘʣʴʤʽʪʦʣʝʾʥʦʚʦʾ, ʩʪʝʘʨʠʥʦʚʦʾ, 

ʦʣʝʾʥʦʚʦʾ, ʣʽʥʦʣʝʚʦʾ, ʘʨʘʭʽʥʦʚʦʾ Ŭ-ʣʽʥʦʣʝʥʦʚʦʾ ʢʠʩʣʦʪ, ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʽ 

ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ ʨʽʟʥʽ (ʪʘʙʣ. 3). 

ɸʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʝʥʘʩʠʯʝʥʠʤʠ ʪʘ ʥʘʩʠʯʝʥʠʤʠ 

ʚʠʱʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʙʨʦʙʢʘ ʩʫʤʽʰʰʶ ʪʨʝʧʪʦʣʝʤʫ 

(0,035 ʤʣ/ʣ) ʽ 0,5-ʚʽʜʩʦʪʢʦʚʦʛʦ ʍʄʍ ʩʧʨʠʷʣʘ ʟʙʽʣʴʰʝʥʥʶ ʚʤʽʩʪʫ 

ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. 

ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʤʽʰʽ ʧʨʝʧʘʨʘʪʽʚ ʟʘ ʨʽʟʥʠʭ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʚʝʛʝʪʘʮʽʾ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʣʦ ʥʘ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʚʤʽʩʪ ʮʫʢʨʽʚ ʽ ʢʨʦʭʤʘʣʶ ʚ ʰʨʦʪʽ ʤʘʢʫ ʥʘ ʢʽʥʝʮʴ ʚʝʛʝʪʘʮʽʾ ʪʠʧʦʚʦʛʦ 

ʟʘ ʧʦʛʦʜʥʽʤʠ ʫʤʦʚʘʤʠ 2011 ʨ. ʙʫʚ ʤʝʥʰʠʤ ʟʘ ʜʽʾ ʩʫʤʽʰʽ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʠʣʝʥʥʷ ʩʠʥʪʝʟʫ ʦʣʽʾ ʟ ʚʫʛʣʝʚʦʜʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʽʜʦʤʦ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʽʚ ʫ 

ʥʘʩʽʥʥʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʢʦʨʝʣʶʻ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʦʣʽʾ [14]. 

 

ɺʘʨʽʘʥʪ 

ʜʦʩʣʽʜʫ 

ʂʽʣʴʢʽʩʪʴ 

ʢʦʨʦʙʦʯʦʢ ʥʘ 

ʨʦʩʣʠʥʽ (ʰʪ.) 

ʄʘʩʘ ʥʘʩʽʥʥʷ  

ʚ ʢʦʨʦʙʦʯʮʽ (ʛ) 

ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ (ʛ) 

ɺʨʦʞʘʡʥʽʩʪʴ 

ʮ/ʛʘ 

ʂʦʥʪʨʦʣʴ 2,73 Ñ 0,096 2,51 Ñ 0,11 0,471 Ñ 0,015 7,99Ñ,036 

ʉʫʤʽʰ *3,29 Ñ 0,11 2,76 Ñ 0,12 *0,517 Ñ 0,015 *9,86 Ñ 0,30 
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ɺʤʽʩʪ ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʣʽʾ ʤʘʢʫ ʦʣʽʡʥʦʛʦ 

 
ɺʘʨʽʘʥʪ 

ʇʦʢʘʟʥʠʢ 
ʂʦʥʪʨʦʣʴ 

ʊʨʝʧʪʦʣʝʤ 0,035 ʤʣ/ʣ 

+ ʍʄʍ 0,5% 

2010 

ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ 

(ʤʛ ʂʆʅ ʥʘ 1 ʛ ʦʣʽʾ) 
13,80 Ñ 0,16 *11,43 Ñ 0,13 

ʏʠʩʣʦ ʦʤʠʣʝʥʥʷ 

(ʤʛ ʂʆʅ ʥʘ 1 ʛ ʦʣʽʾ) 
181,19 Ñ 3,78 *211,8 Ñ 1,39 

ɽʬʽʨʥʝ ʯʠʩʣʦ 

(ʤʛ ʂʆʅ ʥʘ 1 ʛ ʦʣʽʾ) 
167,38 Ñ 4,05 *200,32 Ñ 1,61 

ʁʦʜʥʝ ʯʠʩʣʦ 

(ʛ ɯ ʥʘ 100 ʛ ʦʣʽʾ) 
125,37 Ñ 1,55 *139,53 Ñ 1,32 

ʆʣʽʡʥʽʩʪʴ 

(% ʥʘ ʩʠʨʫ ʨʝʯʦʚʠʥʫ) 
47,01 Ñ 0,025 *47,31 Ñ 0,02 

2011 

ʂʠʩʣʦʪʥʝʯʠʩʣʦ 

(ʤʛ ʂʆʅ ʥʘ 1 ʛ ʦʣʽʾ) 
16,94 Ñ 0,45 *14,74 Ñ 0,24 

ʏʠʩʣʦ ʦʤʠʣʝʥʥʷ 

(ʤʛ ʂʆʅ ʥʘ 1 ʛ ʦʣʽʾ) 
194,62 Ñ 2,19 *209,72 Ñ 0,58 

ɽʬʽʨʥʝ ʯʠʩʣʦ 

(ʤʛ ʂʆʅ ʥʘ 1 ʛ ʦʣʽʾ) 
177,28 Ñ 2,44 *194,98 Ñ 0,54 

ʁʦʜʥʝ ʯʠʩʣʦ 

(ʛ ɯ ʥʘ 100 ʛ ʦʣʽʾ) 
129,73 Ñ 1,43 *143,91 Ñ 1,81 

ʆʣʽʡʥʽʩʪʴ 

(% ʥʘ ʩʠʨʫ ʨʝʯʦʚʠʥʫ) 
45,67 Ñ 0,026 *46,41 Ñ 0,014 

ʇʨʠʤʽʪʢʘ:* ï ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʧʨʠ ʈ Ò 0,05 

 

ʈʘʟʦʤ ʟ ʪʠʤ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ 2010 ʨʦʢʫ ʟʘʙʝʟʧʝʯʠʣʠ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʮʫʢʨʽʚ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, ʯʠʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʟʥʠʞʝʥʠʡ ʚʤʽʩʪ ʦʣʽʾ ʧʦʨʽʚʥʷʥʦ ʟ 2011 ʨ. ʚʝʛʝʪʘʮʽʾ (ʨʠʩ. 1).  

ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʧʽʜʚʠʱʫʻ ʥʝʙʝʟʧʝʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʥʠʤʠ ʜʦʚʢʽʣʣʷ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʩʪʨʝʛʫʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ ʞʦʨʩʪʢʠʤʠ 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤʠ ʽ ʛʽʛʽʻʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ. ɺʤʽʩʪ ʧʨʝʧʘʨʘʪʽʚ ʥʝ ʧʦʚʠʥʝʥ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩ ̫ʚʠʱʝ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʜʦʩʣʽʜʥʦʤʫ ʟʨʘʟʢʫ, ʦʙʨʦʙʣʝʥʦʤʫ ʩʫʤʽʰʰʶ 

ʧʨʝʧʘʨʘʪʽʚ, ʟʘʣʠʰʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʍʄʍ ʩʢʣʘʜʘʣʘ 0,0013 ʤʛ/ʢʛ  

ʪʘ ʪʨʝʧʪʦʣʝʤʫ 0,005 ʤʛ/ʢʛ. ɺʽʜʧʦʚʽʜʥʦ ʟ ɼʝʨʞʉʘʥ-ʇʽʥ  

(8.8.1.2.3.4.-000-2001 ʨ.) ʟʘʣʠʰʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʍʄʍ ʽ ʪʨʝʧʪʦʣʝʤʫ ʜʣʷ 

ʛʦʨʦʭʫ, ʛʨʝʯʢʠ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʫ ʪʘ ʤʘʢʫ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,1 ʽ 

0,03 ʤʛ/ʢʛ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʤʘʢʫ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʥʘʜʣʠʰʢʦʚʠʭ ʢʽʣʴʢʦʩʪʝʡ ʧʨʝʧʘʨʘʪʽʚ 

ʫ ʥʘʩʽʥʥʽ. 
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ɼʽʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʥʘ ʚʤʽʩʪ ʚʠʱʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ  

ʫ ʤʘʢʦʚʽʡ ʦʣʽʾ 

 
ɺʘʨʽʘʥʪ 

ɺɾʂ 
ʂʦʥʪʨʦʣʴ 

ʊʨʝʧʪʦʣʝʤ 0,035 ʤʣ/ʣ +  

ʍʄʍ 0,5% 

2010 

ʇʘʣʴʤʽʪʠʥʦʚʘ 7,93 Ñ 0,025 7,82 Ñ 0,08 

ʇʘʣʴʤʽʪʦʣʝʾʥʦʚʘ 0,11 Ñ 0,001 0,12 Ñ 0,005 

ʉʪʝʘʨʠʥʦʚʘ 1,81 Ñ 0,005 1,75 Ñ 0,015 

ʆʣʝʾʥʦʚʘ 18,13 Ñ 0,02 *17,51 Ñ 0,045 

ʃʽʥʦʣʝʚʘ 71,37 Ñ 0,015 *72,14 Ñ 0,07 

Ŭ-ʃʽʥʦʣʝʥʦʚʘ 0,55 Ñ 0,005 0,54 Ñ 0,015 

ɸʨʘʭʽʥʦʚʘ 0,13 Ñ 0,001 *0,14 Ñ 0,002 

ʅʝʥʘʩʠʯʝʥʽ ɺɾʂ 90,15 Ñ 0,013 90,3 Ñ 0,034 

ʅʘʩʠʯʝʥʽ ɺɾʂ 9,86 Ñ 0,013 9,705 Ñ 0,035 

ʅʝʥʘʩʠʯʝʥʽ/ʥʘʩʠʯʝʥʽ ʢ-ʪʠ 9,14 9,31 

2011 

ʇʘʣʴʤʽʪʠʥʦʚʘ 7,69 Ñ 0,13 7,6 Ñ 0,2 

ʇʘʣʴʤʽʪʦʣʝʾʥʦʚʘ 0,11 Ñ 0,001 *0,10 Ñ 0,001 

ʉʪʝʘʨʠʥʦʚʘ 1,655 Ñ 0,075 1,635 Ñ 0,025 

ʆʣʝʾʥʦʚʘ 18,31 Ñ 0,24 18,515 Ñ 0,245 

ʃʽʥʦʣʝʚʘ 71,335 Ñ 0,445 71,075 Ñ 0,045 

Ŭ-ʃʽʥʦʣʝʥʦʚʘ 0,705 Ñ 0,005 0,715 Ñ 0,025 

ɸʨʘʭʽʥʦʚʘ 0,15 Ñ 0,001 *0,185 Ñ 0,005 

ɻʦʥʜʦʾʥʦʚʘ 0,04 Ñ 0,001 *0,05 Ñ 0,001 

ʅʝʥʘʩʠʯʝʥʽ ɺɾʂ 91,035 Ñ 0,692 90,58 Ñ 0,317 

ʅʘʩʠʯʝʥʽ ɺɾʂ 8,965 Ñ 0,206 9,42 Ñ 0,23 

ʅʝʥʘʩʠʯʝʥʽ/ʥʘʩʠʯʝʥʽ ʢ-ʪʠ 9,53 9,61 

ʇʨʠʤʽʪʢʘ: * ï ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʧʨʠ ʈ Ò 0,05 

 

 

ʈʠʩ. 1. ɺʧʣʠʚ ʩʫʤʽʰʽ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʚʤʽʩʪ ʮʫʢʨʽʚ ʫ ʤʘʢʦʚʦʤʫ ʰʨʦʪʽ  

(% ʥʘ ʩʠʨʫ ʨʝʯʦʚʠʥʫ) 
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ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʽ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʪʘ ʪʨʝʧʪʦʣʝʤʫ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʦʨʦʙʦʯʦʢ ʥʘ ʨʦʩʣʠʥʽ, ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʥʘʩʽʥʥʷ ʚ ʧʣʦʜʘʭ ʪʘ 

ʦʜʥʦʯʘʩʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʦʣʽʾ ʚ ʥʘʩʽʥʥʽ ʤʘʢʫ. ʇʨʝʧʘʨʘʪʠ ʥʝ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʥʘʩʽʥʥʽ, ʾʭʥ ̫ ʟʘʣʠʰʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ.  
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ʇʦʣʠʚʘʥʠʡ ʉ. ɺ., ʂʫʨô̫ ʪʘ ɺ. ɻ. ɺʧʣʠʚ ʩʫʤʽʰʽ ʪʨʝʧʪʦʣʝʤʫ  

ʪʘ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʤʘʢʫ 

ʦʣʽʡʥʦʛʦ 

ɺ ʫʤʦʚʘʭ ʧʦʣʴʦʚʦʛʦ ʜʦʩʣʽʜʫ ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʩʫʤʽʰʽ  

0,5-ʚʽʜʩʦʪʢʦʚʦʛʦ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ ʽ ʪʨʝʧʪʦʣʝʤʫ (0,035 ʤʣ/ʣ) ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʤʘʢʫ ʦʣʽʡʥʦʛʦ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʝʧʘʨʘʪʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ ʫ 

ʩʪʨʫʢʪʫʨʽ ʚʨʦʞʘʶ: ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʨʦʙʦʯʦʢ, ʤʘʩʠ ʥʘʩʽʥʥʷ ʚ 

ʧʣʦʜʘʭ, ʤʘʩʠ ʩʘʤʦʛʦ ʥʘʩʽʥʥʷ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʫʨʦʞʘʡʥʽʩʪʴ 

ʢʫʣʴʪʫʨʠ. ʇʽʜ ʚʧʣʠʚʦʤ ʩʫʤʽʰʽ ʧʨʝʧʘʨʘʪʽʚ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚʤʽʩʪ ʦʣʽʾ ʚ 

ʥʘʩʽʥʥʽ ʤʘʢʫ, ʧʦʢʨʘʱʫʚʘʣʠʩ ̫ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʽʜʙʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʤʽʩʪʫ ʥʝʥʘʩʠʯʝʥʠʭ ʚʠʱʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ɿʘ ʜʽʾ ʩʫʤʽʰʽ ʨʝʛʫʣʷʪʦʨʽʚ 

ʨʦʩʪʫ ʚʽʜʙʫʚʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʮʫʢʨʽʚ ʽ ʢʨʦʭʤʘʣʶ ʚ ʤʘʢʦʚʦʤʫ 

ʰʨʦʪʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʢ ʦʣʽʡʥʠʡ, ʪʨʝʧʪʦʣʝʤ, ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʰʨʦʪ. 

 

ʇʦʣʳʚʘʥʳʡ ʉ. ɺ., ʂʫʨɹ̫ ʪʘ ɺ. ɻ. ɺʣʠʷʥʠʝ ʩʤʝʩʠ ʪʨʝʧʪʦʣʝʤʘ ʠ 

ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʤʘʩʣʠʯʥʦʛʦ ʤʘʢʘ 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʩʤʝʩʠ  

0,5-ʧʨʦʮʝʥʪʥʦʛʦ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʘ ʠ ʪʨʝʧʪʦʣʝʤʘ (0,035 ʤʣ/ʣ) ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ 

ʤʘʢʦʚʦʤ ʰʨʦʪʝ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʟʠʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ: ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʯʠʩʣʦ ʧʣʦʜʦʚ ʥʘ ʨʘʩʪʝʥʠʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʢʦʨʦʙʦʯʢʘʭ, ʤʘʩʩʘ ʩʝʤʷʥ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʦʚʳʰʘʣʘʩʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʤʝʩʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ ʤʘʢʘ, ʫʣʫʯʰʘʣʠʩʴ ʝʛʦ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʚʳʰʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠ ̫ʥʝʥʘʩʳʱʝʥʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʣʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ 

ʤʘʢʦʚʦʤ ʰʨʦʪʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʢ ʤʘʩʣʠʯʥʳʡ, ʪʨʝʧʪʦʣʝʤ, ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʰʨʦʪ. 
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Polivaniy S. V., Kuryata V. G.  Effect of Mixture Chlormequat-

ʉhlorʽdʝ and Treptolem on Productivity and Product Quality of Poppy 

Oil  

In the conditions of  field experiment we studied the influence of 

mixture of chlormequat-ʩhlorʽdʝ 0,5% and treptolem (0.035 ml/l) on the 

productivity, oil content and its quality in poppy seed oil ʘnd content of sugars 

in poppy seeds. 

It is established that  the influence of a mixture of preparatoins on the 

productivity leads to positive changes in the structure of  harvest ï the 

increasing of the number of fruit per plant, number of seeds in boxes, the mass 

of the seeds. This contributed to increasing of productivity of plants of poppy.  

Under the influence of the drug, oil content in poppy seeds increased, 

qualitative characteristics of oil were improved, there was increased content of 

unsaturated fatty acids. 

Under the influence of the mixture of drugs there were decreases in 

sugar and starch in poppy seeds, that is a positive fact which indicates the 

improving of the quality of seeds. In our opinion, this indicates the increasing 

of synthesis of oil thanks to the influence of carbohydrates preparations. 

Key words: oil poppy (Papaver somniferum), productivity, treptolem, 

chlormequat-ʩhlorʽdʝ. 
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ʈʝʮʝʥʟʝʥʪ ï ʜ. ʩ/ʛ. ʥ., ʧʨʦʬ. ʄ. ɯ. ʂʦʥʦʧʣʷ. 
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ɿʆʆʃʆɻɯʗ 

 

ʋɼʂ 598.2:591.5(477.5) 

 

ɸ. ɹ. ʏʘʧʣʠʛʽʥʘ, ɼ. ɯ. ɹʦʥʜʘʨʝʮʴ, ʅ. ʆ. ʉʘʚʠʥʩʴʢʘ 

 

ʄʆʅɯʊʆʈʀʅɻ ɿɸʉɽʃɽʅʆʉʊɯ ʐʊʋʏʅʀʍ ɻʅɯɿɼɯɺɽʃʔ 

ɼʋʇʃʆɻʅɯɿɼʅʀʂɸʄʀ ʅɸ ʊɽʈʀʊʆʈɯɰ  

ʅʇʇ çɻʆʄɯʃʔʐɸʅʉʔʂɯ ʃɯʉʀè 

 

ʋ ʩʫʯʘʩʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʣʽʜʞʝʥʦ ʧʦʥʘʜ 60 ʚʠʜʽʚ ʧʪʘʭʽʚ 

ʜʫʧʣʦʛʥʽʟʥʠʢʽʚ, 53 ʽʟ ʥʠʭ ʻ ʛʦʨʦʙʮʝʧʦʜʽʙʥʠʤʠ [1, ʩ. 112]. ʅʘʡʙʽʣʴʰ ʧʦʚʥʦ 

ʚʠʚʯʝʥʦ ʨʦʜʠʥʠ Paridae, Picidae, ʘ ʪʘʢʽ ʧʨʝʜʩʪʘʚʥʠʢʠ, ʷʢ Parus major L. 

ʪʘ Ficedula hypoleuca L ʩʪʘʣʠ ʤʦʜʝʣʴʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ 

ʘʩʧʝʢʪʽʚ ʾʭʥʴʦʾ ʝʢʦʣʦʛʽʾ [2, ʩ. 166 ï 169; 3, ʩ. 611 ï 630; 4, ʩ. 87; 5, ʩ. 24;  

6, ʩ. 47 ï 53].  

ɺ ʫʤʦʚʘʭ ʣ̔ ʩʦʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ 

ʝʢʦʣʦʛʽʶ  ʜʫʧʣʦʛʥʽʟʜʥʠʢʽʚ ʥʘ ʧʨʠʢʣʘʜʽ Ficedula albicollis Temm ʚʠʚʯʘʣʠ 

ʄ. ɽ. ʄʘʪʚʽʻʥʢʦ ʽ ʄ. ʇ. ʂʥʠʰ [7, ʩ. 100 ï 111; 8, ʩ. 115 ï 133] ʫ ʉʫʤʩʴʢʽʡ 

ʦʙʣʘʩʪʽ. ɺʽʜʦʤʽ ʜʘʥʽ ʟʘʩʝʣʝʥʦʩʪʽ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʫ ʃʫʛʘʥʩʴʢʽʡ  

[9, ʩ. 69 ï 70; 10, ʩ. 235] ʪʘ ɼʦʥʝʮʴʢʽʡ [11, ʩ. 26 ï 27] ʦʙʣʘʩʪʷʭ.  

ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʫʧʣʦʛʥʽʟʥʠʢʽʚ ʫ ʧʽʚʜʝʥʥʽʡ ʤʝʞʽ ʣʽʩʦʩʪʝʧʦʚʦʾ 

ʟʦʥʠ [12, ʩ. 3 ï 16; 13, ʩ. 109 ï 115; 14, ʩ. 126 ï 132] ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʨʦʙʽʪ ʫʯʝʥʠʭ ʍʍ ʩʪʦʣʽʪʪʷ [15, ʩ. 169 ï 170; 16, ʩ. 5 ï 6]. 

ʄʝʪʦʶ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʩʝʣʝʥʥʷ ʨʽʟʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʫʧʨʦʜʦʚʞ ʾʭʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ ʚ 

ʨʝʢʨʝʘʮʽʡʥʽʡ ʟʦʥʽ ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ ʣʽʩʠè ʜʣʷ ʦʮʽʥʢʠ ʾʭʥʴʦʾ ʨʦʣʽ ʚ 

ʟʙʝʨʝʞʝʥʥʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩ ̫ʧʨʦʪʷʛʦʤ 2006 ï 2013 ʨʦʢʽʚ ʚ ʫʤʦʚʘʭ 

ʧʽʚʜʝʥʥʦʾ ʤʝʞʽ ʣ̔ ʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ 

ʣʽʩʠè. 

ʅʘʡʙʽʣʴʰʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʧʪʘʭʘʤ, ʫ ʷʢʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ 

ʧʝʨʽʦʜ ʧʨʦʭʦʜʠʚ ʫ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʣʷʭ, ʱʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʘ ʙʫʜʦʚʦʶ ʪʘ 

ʩʪʨʦʢʘʤʠ ʨʦʟʚʽʰʫʚʘʥʥʷ. ʐʪʫʯʥʽ ʛʥʽʟʜʽʚʣʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʜʦʱʘʪʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʤʽʨʽʚ ʜʣʷ ʤʘʣʠʭ ʜʫʧʣʦʛʥʽʟʥʠʭ ʧʪʘʭʽʚ ʟ 

ʜʽʘʤʝʪʨʦʤ ʣʴʦʪʢʘ 3 ʩʤ ʪʘ ʢʨʠʰʢʦʶ, ʱʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʟʚʝʨʭʫ ʘʙʦ 

ʧʦʧʝʨʝʜʫ. ʋ ʨʽʟʥʽ ʨʦʢʠ ʧʽʜ ʥʘʰʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʟʥʘʭʦʜʠʣʠʩʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 100 ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ, ʧʝʨʝʚʽʨʢʫ ʷʢʠʭ ʤʠ ʟʜʽʡʩʥʶʚʘʣʠ ʚ 

ʧʝʨʽʦʜ ʟ ɯ ʜʝʢʘʜʠ ʢʚʽʪʥʷ ʧʦ ɯ ʜʝʢʘʜʫ ʣʠʧʥʷ ʜʦ 10 ʨʘʟʽʚ. ɿʘʩʝʣʝʥʦʶ ʤʠ 

ʚʚʘʞʘʣʠ ʜʫʧʣʷʥʢʫ, ʫ ʷʢʽʡ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʩʬʦʨʤʦʚʘʥʝ ʛʥʽʟʜʦ. 

ɺʠʭʦʜʷʯʠ ʟ ʙʽʦʪʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʚ ʦʩʥʦʚʫ ʚʩʽʻʾ ʨʦʙʦʪʠ ʙʫʣʦ 

ʧʦʢʣʘʜʝʥʦ ʧʨʠʞʠʪʪʻʚʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʩʝʣʝʥʦʩʪʽ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʥʘ ʪʝʨʠʪʦʨʽʾ  

ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ ʣʽʩʠè ʧʨʦʚʦʜʠʣʠʩʷ ʟ 2006 ʨʦʢʫ [14, ʩ. 126 ï 132], ʘ 

ʧʨʦʙʥʘ ʜʽʣʷʥʢʘ ʜʣʷ ʜʫʧʣʦʛʥʽʟʥʠʢʽʚ ʽʩʥʫʚʘʣʘ ʱʝ ʟ 80-ʭ ʨʦʢʽʚ  

[15, ʩ. 169 ï 170]. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʄ. ɼ. ʄʘʪʚʻʻʚʘ [17, ʩ.35 ï 37],  

ʫ 1985 ʨʦʮʽ ʪʫʪ ʧʝʨʝʚʘʞʘʣʘ ʤʫʭʦʣʦʚʢʘ ʙʽʣʦʰʠʷ (16,2%) ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʟʘʩʝʣʝʥʠʭ ʛʥʽʟʜʽʚʝʣʴ, 29,9% ʟʘʡʤʘʣʠ ʽʥʰʽ ʚʠʜʠ (ʩʠʥʠʮʷ ʚʝʣʠʢʘ, 

ʤʫʭʦʣʦʚʢʘ ʩʪʨʦʢʘʪʘ (Ficedula hypoleuca Pall.,), ʛʦʨʦʙʝʮʴ ʧʦʣʴʦʚʠʡ 

(Passer montanus L.), ʢʨʫʪʠʛʦʣʦʚʢʘ (Jynx turguilla L.), ʚʦʚʯʦʢ ʣʽʩʦʚʠʡ 

(Driomus nitedula), ʦʩʠ ʡ ʰʝʨʰʥʽ, ʧʫʩʪʽ ʛʥʽʟʜʽʚʣʽ ʩʢʣʘʜʘʣʠ 53,9%. ɼʘʥʽ 

ʽʥʰʠʭ ʫʯʝʥʠʭ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʧʫʣʷʮʽʷ ʤʫʭʦʣʦʚʢʠ ʙʽʣʦʰʠʡʦʾ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʤʫʭʦʣʦʚʢʘ ʩʪʨʦʢʘʪʘ ʫ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʣʷʭ ʤʘʡʞʝ ʟʥʠʢʘʻ 

[16, ʩ. 5 ï 6; 18, ʩ.87 ï 88].  

ʋ 2006 ï 2013 ʨʦʢʘʭ ʫ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʣʷʭ  ʚʠʷʚʣʝʥʦ 4 ʚʠʜʠ 

ʜʨʽʙʥʠʭ ʛʦʨʦʙʮʝʧʦʜʽʙʥʠʭ ʧʪʘʭʽʚ: ʤʫʭʦʣʦʚʢʠ (Ficedula albicollis Temm.) 

ʪʘ ʩʠʥʠʮʽ (Parus major L, Parus caeruleus L), ʘ ʪʘʢʦʞ ʚʦʚʯʦʢ ʣʽʩʦʚʠʡ  ̔

ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʝʨʝʪʠʥʯʘʩʪʦʢʨʠʣʠʭ (Hymenoptera). ɿʘʩʝʣʝʥʥʷ ʰʪʫʯʥʠʭ 

ʛʥʽʟʜʽʚʝʣʴ ʤʘʣʠ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʪʝ ʢʦʞʥʦʛʦ ʨʦʢʫ ʧʝʨʝʚʘʞʘʣʠ 

ʤʫʭʦʣʦʚʢʠ ʙʽʣʦʰʠʾ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʟʙʽʣʴʰʫʚʘʣʠ ʯʘʩʪʢʫ ʟʘʩʝʣʝʥʥʷ  

ʚʽʜ 41 (2006 ʨʽʢ) ʜʦ 61% (2009) (ʨʠʩ. 1) ʡ ʟʙʝʨʽʛʘʣʠ ʾʾ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ï  

57 ʪʘ 55 % ʫʧʨʦʜʦʚʞ 2010 ï 2011 ʨʦʢʽʚ (ʪʘʙʣ. 1). ʋ 2012 ʨʦʮʽ ʙʽʣʴʰʽʩʪʴ 

ʛʥʽʟʜʽʚʝʣʴ ʙʫʣʠ ʟʥʷʪʽ ʜʣʷ ʨʝʩʪʘʚʨʘʮʽʾ, ʘ ʥʦʚʽ ʜʫʧʣʷʥʢʠ ʙʫʣʠ ʨʦʟʤʽʱʝʥʽ ʥʘ 

ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ ʥʘ ʚʽʜʩʪʘʥʽ 0,5 ï 1,5 ʢʤ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ. ʏʘʩʪʢʘ ʤʫʭʦʣʦʚʦʢ, 

ʷʢʽ ʟʘʩʝʣʠʣʠ ʰʪʫʯʥʽ ʛʥʽʟʜʽʚʣʽ ʚ ʮʴʦʤʫ ʨʦʮʽ, ʩʢʣʘʣʘ 36%, ʯʘʩʪʢʦʚʦ ʟʘ 

ʨʘʭʫʥʦʢ ʪʠʭ ʧʪʘʭʽʚ, ʷʢʽ ʧʝʨʝʤʽʩʪʠʣʠʩʷ ʟ ʜʽʣʷʥʦʢ, ʜʝ ʙʫʣʠ ʟʥʷʪʽ ʰʪʫʯʥʽ 

ʛʥʽʟʜʽʚʣʽ. ʎʽʢʘʚʦ, ʱʦ ʥʦʚʽ ʛʥʽʟʜʽʚʣʽ ʯʘʩʪʦ ʟʘʩʝʣʷʣʠ ʧʪʘʭʠ ʟ ʧʦʧʫʣʷʮʽʾ, ʷʢʫ 

ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʫ 2006 ʨʦʮʽ; ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʙʫʣʠ ʚʽʜʣʦʚʣʝʥʽ 

ʦʢʽʣʴʮʴʦʚʘʥʽ ʩʘʤʢʠ ʡ ʤʦʣʦʜʽ ʦʩʦʙʠʥʠ, ʷʢʽ ʨʦʟʤʥʦʞʫʚʘʣʠʩʷ ʧʝʨʰʠʡ ʨʽʢ. 

ʇʨʦʪʝ ʜʝʷʢʘ ʯʘʩʪʠʥʘ ʧʦʧʫʣʷʮʽʾ ʧʪʘʭʽʚ ʟʘʣʠʰʠʣʘʩʷ ʥʘ ʢʦʣʠʰʥʽʭ ʜʽʣʷʥʢʘʭ  ̔

ʨʦʟʤʥʦʞʫʚʘʣʠʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʥʽʰʘʭ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʻ ʟʨʫʯʥʠʤ 

ʧʨʠʡʦʤʦʤ ʫ ʨʦʟʩʝʣʝʥʥʽ ʜʫʧʣʦʛʥʽʟʜʥʠʭ ʧʪʘʭʽʚ ʥʘ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ, ʦʩʢʽʣʴʢʠ 

ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʪʘʭʠ ʦʪʨʠʤʘʣʠ ʤʽʩʮʝ ʛʥʽʟʜʫʚʘʥʥʷ, ʱʦ ʥʘʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʢʨʽʧʠʪʠʩʷ ʪʘ ʦʩʚʦʾʪʠ ʪʝʨʠʪʦʨʽʶ. ʇʽʩʣʷ ʟʥʷʪʪʷ ʰʪʫʯʥʠʭ 

ʛʥʽʟʜʽʚʝʣʴ ʧʪʘʭʠ ʙʫʣʠ çʚʠʤʫʰʝʥʽè ʟʥʘʡʪʠ ʤʽʩʮʝ ʜʣʷ ʛʥʽʟʜʫʚʘʥʥʷ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʧʦʧʫʣʷʮʽʾ 

ʜʫʧʣʦʛʥʽʟʜʥʠʢʽʚ ʫ ʮʽʣʦʤʫ. 

ɿʥʘʯʥʠʡ ʧʨʠʨʽʩʪ ʧʦʧʫʣʷʮʽʾ ʤʫʭʦʣʦʚʢʠ ʙʽʣʦʰʠʡʦʾ ʫʧʨʦʜʦʚʞ 

ʦʩʪʘʥʥʽʭ 45 ʨʦʢʽʚ ʢʦʥʩʪʘʪʫʻ ʄ. ʇ. ʂʥʠʰ [7, ʩ. 100 ï 111] ʫ ʉʫʤʩʴʢʽʡ 

ʦʙʣʘʩʪʽ. ʊʘʢ, ʟʘ ʡʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʫ 1967 ʨʦʮʽ ʤʫʭʦʣʦʚʢʘ ʙʽʣʦʰʠʷ 

ʟʘʩʝʣʷʣʘ ʪʽʣʴʢʠ 15,8%, ʫ 1991 ʨʦʮʽ ï 48,9%, ʘ ʫ 2002 ʨʦʮʽ ï 43,9% ʚʽʜ 

ʫʩʴʦʛʦ ʯʠʩʣʘ ʦʛʣʷʥʫʪʠʭ ʛʥʽʟʜʽʚʝʣʴ. ʋ 2006 ï 2013 ʨʦʢʘʭ ʟʘʩʝʣʝʥʽʩʪʴ 

ʤʫʭʦʣʦʚʢʠ ʙʽʣʦʰʠʡʦʾ ʪʫʪ ʩʢʣʘʜʘʻ ʚʽʜ 36 (2010) ʜʦ 55% (2006 ï 2007),  

ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 47,3%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ 

[12, ʩ. 3 ï 18]. ʎʽʢʘʚʦ, ʱʦ ʟʘ ʨʦʢʠ ʧʽʜʪʨʠʤʘʥʥʷ ʰʪʫʯʥʦʾ ʧʦʧʫʣʷʮʽʾ ʚʠʜʦʚʝ 
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ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʫʧʣʦʛʥʽʟʜʥʠʢʽʚ ʪʫʪ ʻ ʥʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤ [13,  

ʩ. 109 ï 115].  

 

ʊʘʙʣʠʮʷ 1 

ʍʨʦʥʦʣʦʛʽʯʥʘ ʟʘʩʝʣʝʥʽʩʪʴ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ ʣʽʩʠè, 2006 - 2013 ʨʨ. 

 

ʅʘʟʚʘ ʚʠʜʫ 

ɼʦʩʣʽʜʥʘ ʜʽʣʷʥʢʘ ˉ 1 
ɼʦʩʣʽʜʥʘ 

ʜʽʣʷʥʢʘ ˉ 2 

ʈʽʢ ʜʦʩʣʽʜʞʝʥʴ 

2006 2007 2008 2009 2010 2011 2012 2013 

ʏʘʩʪʢʘ ʟʘʩʝʣʝʥʠʭ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ, % 

ʄʫʭʦʣʦʚʢʘ 

ʙʽʣʦʰʠʷ 
41 51 54 61 57 55 36 31 

ʉʠʥʠʮʷ ʚʝʣʠʢʘ 8 2 7 2 5 6 14 13 

ʉʠʥʠʮʷ ʙʣʘʢʠʪʥʘ 1 10 5 8 2 3 11 7 

ʄʫʭʦʣʦʚʢʘ 

ʩʪʨʦʢʘʪʘ 
0 1 0 0 0 0 1 0 

Driomus nitedula 0 1 2 2 2 0 0 0 

ʇʝʨʝʧʦʥʯʘʩʪʦʢʨʠʣʽ 0 0 1 2 0 0 0 0 

ʅʝʟʘʩʝʣʝʥʽ ʰʪʫʯʥʽ 

ʛʥʽʟʜʽʚʣʽ 
50 35 31 25 34 36 38 49 

 

 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʟʘʩʝʣʝʥʥʷ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʤʫʭʦʣʦʚʢʦʶ ʙʽʣʦʰʠʡʦʶ  

ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ ʣʽʩʠè (2006 ï 2011 ʨʨ.) 

 

ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʃ. ɯ. ʊʘʨʘʥʝʥʢʦ ʟ ̔ʩʧʽʚʘʚʪʦʨʘʤʠ [11, ʩ. 26 ï 27] 

ʦʧʠʩʫʻ ʝʢʩʧʝʨʠʤʝʥʪ ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʧʨʠ ʨʦʟʚʽʰʫʚʘʥʥʽ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ 

ʥʘ ʜʽʣʷʥʮʽ ɼʽʥʮʷ ʚ ʤʝʞʘʭ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʫ ʢʽʣʴʢʦʩʪʽ 107 ʰʪʫʢ  

ʥʘ 1 ʢʤ
2
, 12% ʾʭ ʙʫʣʦ ʟʘʡʥʷʪʦ 3 ʧʘʨʘʤʠ ʩʠʥʠʮʽ ʚʝʣʠʢʦʾ, 1 ʧʘʨʦʶ 

ʤʫʭʦʣʦʚʢʠ ʩʪʨʦʢʘʪʦʾ ʪʘ 9 ï ʤʫʭʦʣʦʚʢʠ ʙʽʣʦʰʠʡʦʾ. 9 ʧʘʨ/ʢʤ
2
 ï ʮʝ 

ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘ ʤʦʤʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʘʛʦʤʫ ʨʦʣʴ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʫ ʟʘʣʫʯʝʥʥʽ ʤʫʭʦʣʦʚʦʢ. 

ɿʘʩʝʣʝʥʽʩʪʴ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʥʘ ʪʝʨʠʪʦʨʽʾ  

ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ ʣʽʩʠè ʩʠʥʠʮʷʤʠ ʨ ʨʽʟʥʽ ʨʦʢʠ (2006 ï 2010 ʨʦʢʠ) ʥʝ 
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ʧʝʨʝʚʠʱʫʚʘʣʘ 10%. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʟʘʩʝʣʝʥʦʩʪʽ ʜʫʧʣʷʥʦʢ ʩʠʥʠʮʷʤʠ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʫ 2012 ʨʦʮʽ ʥʘ ʥʦʚʽʡ ʜʽʣʷʥʮʽ: 11% ï ʩʠʥʠʮʷ ʙʣʘʢʠʪʥʘ, 

14% ï ʩʠʥʠʮʷ ʚʝʣʠʢʘ (ʨʠʩ. 2). ʅʝʟʥʘʯʥʫ ʯʘʩʪʢʫ ʟʘʩʝʣʝʥʦʩʪʽ ʰʪʫʯʥʠʭ 

ʛʥʽʟʜʽʚʝʣʴ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʣʘʩʪʠʯʥʽʩʪʶ ʧʪʘʭʽʚ ʫ ʚʠʙʦʨʽ ʤʽʩʮʴ 

ʛʥʽʟʜʫʚʘʥʥʷ. ʇʨʦʪʝ ʚʽʜʦʤʘ ʟʘʣʝʞʥʽʩʪʴ ʱʦʨʽʯʥʠʭ ʟʤʽʥ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʤʽʩʮʝʚʦʛʦ ʚʠʞʠʚʘʥʥʷ ʧʦʧʫʣʷʮʽʾ ʩʠʥʠʮʽ ʚʝʣʠʢʦʾ ʚ ʜʫʧʣʷʥʢʘʭ ʚʽʜ 

ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʟʠʤʽʚʣʽ ʧʪʘʭʽʚ. ʊʘʢ, ʟʙʽʣʴʰʝʥʥʷ ʛʥʽʟʜʦʚʦʾ ʧʦʧʫʣʷʮʽʾ 

ʩʠʥʠʮʴ ʪʘ ʾʭʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʨʦʟʤʥʦʞʝʥʥʷ ʫ ʇʽʚʥʽʯʥʽʡ ʌʽʥʣʷʥʜʽʾ ʙʫʣʦ 

ʚʠʩʦʢʠʤ ʧʽʩʣʷ ʭʦʣʦʜʥʦʾ ʚʝʩʥʠ (ʙʝʨʝʟʝʥʴ-ʢʚʽʪʝʥʴ) ʽ ʪʝʧʣʦʛʦ ʩʝʨʧʥʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ [19, ʩ. 112 ï 127]. 
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ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʟʘʩʝʣʝʥʥʷ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʩʠʥʠʮʷʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ ʣʽʩʠè (2006 ï 2013 ʨʨ.) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʪʷʛʦʤ ʽʩʥʫʚʘʥʥʷ ʰʪʫʯʥʦʾ ʧʦʧʫʣʷʮʽʾ 

ʜʫʧʣʦʛʥʽʟʜʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ ʣʽʩʠè ʟʘʩʝʣʝʥʽʩʪʴ 

ʛʥʽʟʜʽʚʝʣʴ ʟʙʽʣʴʰʠʣʘʩʷ ʚʽʜ 46 (1985) ʜʦ 63% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ  

ʟʘ 2006 ï 2013 ʨʦʢʠ). ʈʽʟʥʦʤʘʥʽʪʪʷ ʧʪʘʭʽʚ ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʠʣʦʩ:̫ 

ʧʝʨʝʩʪʘʣʠ ʛʥʽʟʜʠʪʠʩʷ ʚ ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʣʷʭ ʛʦʨʦʙʝʮʴ ʧʦʣʴʦʚʠʡ ʪʘ 

ʢʨʫʪʠʛʦʣʦʚʢʘ, ʧʨʦʪʝ ʟô̫ ʚʠʣʘʩ ̫ ʩʠʥʠʮʷ ʙʣʘʢʠʪʥʘ. ɿʘʩʝʣʝʥʥʷ ʰʪʫʯʥʠʭ 

ʛʥʽʟʜʽʚʝʣʴ ʤʘʣʠ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʪʝ ʢʦʞʥʦʛʦ ʨʦʢʫ ʧʝʨʝʚʘʞʘʣʠ 

ʤʫʭʦʣʦʚʢʠ ʙʽʣʦʰʠʾ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʟʙʽʣʴʰʫʚʘʣʠ ʯʘʩʪʢʫ ʟʘʩʝʣʝʥʥʷ  

ʚʽʜ 41 (2006 ʨʽʢ) ʜʦ 61% (2009)  ̔ʟʙʝʨʽʛʘʣʠ ʾʾ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ï 57 ʪʘ 55% 

ʫʧʨʦʜʦʚʞ 2010 ï 2011 ʨʨ. ʇʨʦʧʦʥʫʻʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠʡʦʤ ʟʥʽʤʘʥʥʷ 

ʰʪʫʯʥʠʭ ʛʥʽʟʜʽʚʝʣʴ ʪʘ ʧʦʚʪʦʨʥʝ ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʫ ʨʘʜʽʫʩʽ 500 ï 800 ʤ, ʱʦ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʫʭʦʣʦʚʢʘʤ ʙʽʣʦʰʠʾʤ ʷʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʠʨʦʜʥʽ ʥʽʰʽ, ʪʘʢ ʽ ʨʦʟʩʝʣʷʪʠʩʷ ʥʘ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ. 
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ʤʝʣʢʠʤʠ ʧʪʠʮʘʤʠ-ʜʫʧʣʦʛʥʝʟʜʥʠʢʘʤʠ Driomus nitedula ʠ Hymenoptera ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʇʇ çɻʦʤʦʣʴʰʘʥʩʢʠʝ ʣʝʩʘè. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʪʠʮ ʧʨʠ ʵʪʦʤ 

ʫʤʝʥʴʰʠʣʦʩʴ: ʧʝʨʝʩʪʘʣʠ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʥʝʟʜʦʚʴʷʭ 

Passer montanus ʠ Jynx turguilla, ʧʦʷʚʠʣʘʩʴ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ Parus 

caeruleus. ɿʘʩʝʣʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʥʝʟʜʦʚʠʡ ʠʤʝʝʪ ʥʝʨʘʚʥʦʤʝʨʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʢʘʞʜʳʡ ʛʦʜ ʧʨʝʦʙʣʘʜʘʣʠ Ficedula albicollis, ʢʦʪʦʨʳʝ 

ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʠʚʘʣʠ ʜʦʣʶ ʟʘʩʝʣʝʥʥʦʩʪʠ ʦʪ 41 (2006 ʛʦʜ) ʜʦ 61% (2009), 

ʩʦʭʨʘʥʷʷ ʝʝ ʚʳʩʦʢʦʡ ï 57 ʠ 55% ʚ 2010 ï 2011 ʛʦʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʇʇ çɻʦʤʦʣʴʰʘʥʩʢʠʝ ʣʝʩʘè, ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ, 

ʤʫʭʦʣʦʚʢʘ ʙʝʣʦʰʠʡʢʘ, ʩʠʥʠʮʘ ʙʦʣʴʰʘʷ, ʩʠʥʠʮʘ ʛʦʣʫʙʘʷ. 

 

Chaplygina A. B., Bondarets D. I., Savynskaya N. A. Monitoring 

Populations of Artificial Nesting Sites Hollow-Nesting Birds on the 

Territory of NNP çGomolsha Forestè 

This article shows to high populations of artificial nesting from  

46 (1985) to 63% (average for 2006 ï 2013) hollow-nesting birds, small birds, 

Driomus nitedula and Hymenoptera in the territory of NNP çGomolsha 

forestsè. Variety of birds at the same time decreased in numbers: ceased to 

reproduce in artificial nesting Passer montanus and Jynx turguilla, appeared on 

nesting Parus caeruleus. Population artificial nesting has been uneven, but 

every year dominated Ficedula albicollis, which initially increased the share of 

the population of 41 (2006) to 61% (2009), while maintaining its high ï  

57 and 55% in 2010, 2011.  

We recommend the use of artificial nests reception taking off and re-

placing them within a radius of 500 ï 800 m, which makes maximum use of 

collared flycatchers  as natural niche and settle into new territory. 

Key words: NNP çGomolsha forestè, hollow-nesting birds, Collared 

flycatcher, great tit, blue tit. 
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ʆ. ʃ. ʃʷʥʥʘ 

 

ʂɸʊɽʇʉʀʅ B: ɺʀɼɯʃɽʅʅʗ ʊɸ ʆʏʀʉʊʂɸ ɿ ʇʋʍʃʀʅ 

ʑʀʊʆʇʆɼɯɹʅʆɰ ɿɸʃʆɿʀ 

 

ʅʝʚʧʠʥʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ ʟ ʦʥʢʦʣʦʛʽʯʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ (ʑɿ), ʩʧʨʠʯʠʥʝʥʝ, ʟʦʢʨʝʤʘ, 

ʥʘʩʣʽʜʢʘʤʠ ʘʚʘʨʽʾ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ, ʩʧʦʥʫʢʘʻ ʰʫʢʘʪʠ ʥʦʚʽ 

ʤʘʨʢʝʨʠ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʪʘ ʟʘʩʦʙʠ ʧʦʢʨʘʱʝʥʥʷ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ. 

ʃʽʟʦʩʦʤʥʠʡ ʘʧʘʨʘʪ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʜʠʥʘʤʽʯʥʦʩʪʽ ʪʘ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʩʪʘʻ ʟʨʫʯʥʠʤ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʽ ʩʝʢʨʝʮʽʾ ʮʠʩʪʝʾʥʦʚʠʭ ʧʨʦʪʝʾʥʘʟ ʫ ʟʣʦʷʢʽʩʥʠʭ 

ʧʫʭʣʠʥʘʭ ʚʽʜʙʠʚʘʻ ʟʤʽʥʠ ʙʽʣʴʰ ʥʽʞ ʚ ʦʜʥʦʤʫ ʝʪʘʧʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʣʽʟʦʩʦʤʘʭ (ʟʤʽʥʠ ʚ ʪʨʘʥʩʣʷʮʽʾ / ʪʨʘʥʩʢʨʠʧʮʽʾ, 

ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽʥʛʫ  ̔/ ʘʙʦ ʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽ) [1].  

ʅʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʠʤ ʩʝʨʝʜ ʣʽʟʦʩʦʤʥʠʭ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʧʨʠ ʟʣʦʷʢʽʩʥʦʤʫ ʨʦʩʪʽ ʻ ʢʘʪʝʧʩʠʥ ɺ. ʂʘʪʝʧʩʠʥ ɺ  

(ʂʌ 3.4.22.1) ï ʮʝ ʧʝʧʪʠʜʛʽʜʨʦʣʘʟʘ, ʷʢʫ ʚʧʝʨʰʝ ʙʫʣʦ ʦʧʠʩʘʥʦ Greenbaum 

L. ʟʽ ʩʧʽʚ. ʚ ʩʝʣʝʟʽʥʮʽ ʙʠʢʘ [2]. ɯʟʦʣʴʦʚʘʥʽ ʟ ʨʽʟʥʠʭ ʪʢʘʥʠʥ ʩʩʘʚʮʽʚ 

ʢʘʪʝʧʩʠʥʠ ɺ ʥʝ ʤʘʶʪʴ ʩʫʪʪʻʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚ̔ ʜʤʽʥʥʦʩʪʝʡ [2 ï 5]. ʂʘʪʝʧʩʠʥ ɺ ʷʚʣʷʻ ʩʦʙʦʶ ʛʣʽʢʦʧʨʦʪʝʾʥ, ʷʢʠʡ ʤʘʻ 

ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʡ ʢʘʨʙʦʛʽʜʨʘʪʥʠʡ ʟʘʣʠʰʦʢ ʧʨʠʢʨʽʧʣʝʥʠʡ ʜʦ ʘʩʧʘʨʘʛʽʥʫ 

(Asn110 / 113 ʟʛʽʜʥʦ ʟʘ ʥʫʤʝʨʘʮʽʻʶ ʧʘʧʘʾʥʫ / ʢʘʪʝʧʩʠʥʫ ɺ ʣʶʜʠʥʠ) [6]. 

ʂʘʪʝʧʩʠʥ ɺ ʷʚʣʷʻ ʩʦʙʦʶ ʢʘʨʙʦʢʩʠʜʠʧʝʧʪʠʜʘʟʫ, ʷʢʘ ʟʜʘʪʥʘ ʧʨʦʷʚʣʷʪʠ 

ʝʥʜʦʧʝʧʪʠʜʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ [7].  

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʻʶʪʴ ʜʦʩʣʽʜʞʝʥʥʶ ʫʯʘʩʪʽ ʣʽʟʦʩʦʤʥʠʭ 

ʮʠʩʪʝʾʥʦʚʠʭ ʧʨʦʪʝʾʥʘʟ ʧʨʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

ɯʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʨʠ ʟʣʦʷʢʽʩʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷʭ ʧʦʷʩʥʶʻʪʴʩʷ ʾʭʥʴʦʁ ʚʠʩʦʢʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʫʯʘʩʪʶ ʚ ʟʘʭʠʩʥʠʭ ʨʝʘʢʮʽʷʭ ʦʨʛʘʥʽʟʤʫ, ʦʙʤʽʥʽ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 

ʧʨʦʮʝʩʘʭ ʨʦʩʪʫ ʪʘ ʧʦʜʽʣʫ ʢʣʽʪʠʥ ʪʦʱʦ [8].  

ɸʥʘʣʽʟ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʦʭʽʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʧʨʦʪʝʦʣʽʟʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʯʘʩʪʶ ʣʽʟʦʩʦʤʥʠʭ ʮʠʩʪʝʾʥʦʚʠʭ ʧʨʦʪʝʾʥʘʟ, ʧʨʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʑɿ ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. ʊʦʤʫ ʤʠ ʧʦʩʪʘʚʠʣʠ ʟʘ ʮʽʣʴ 

ʚʠʜʽʣʠʪʠ, ʦʯʠʩʪʠʪʠ ʢʘʪʝʧʩʠʥʠ B ʟ ʧʘʧʽʣʷʨʥʦʾ ʪʘ ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤ 

ʑɿ ʣʶʜʠʥʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʩʢʽʣʴʢʠ 
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ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʤʘʪʠ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʟʤʽʥ ʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʑɿ ʟʘ ʢʘʥʮʝʨʦʛʝʥʝʟʫ. 

ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʫʭʣʠʥʠ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ 

(ʧʘʧʽʣʷʨʥʘ ʪʘ ʬʦʣʽʢʫʣʷʨʥʘ ʢʘʨʮʠʥʦʤʠ) ʑɿ ʣʶʜʠʥʠ. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ ʭʚʦʨʠʭ ʟ ʦʥʢʦʣʦʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʑɿ ʦʪʨʠʤʫʚʘʣʠ ʚ 

ʦʙʣʘʩʥʽʡ ʢʣʽʥʽʯʥʽʡ ʣʽʢʘʨʥʽ ʽʤ. ɯ. ɯ. ʄʝʯʥʽʢʦʚʘ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ.  

ʋʩʽ ʦʧʝʨʘʮʽʾ ʟ ʪʢʘʥʠʥʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 0 ï +4 Üʉ. ɻʦʤʦʛʝʥʘʪʠ 

ʛʦʪʫʚʘʣʠ ʥʘ 0,025 ʄ ʪʨʠʩ-ʅʉl ʙʫʬʝʨʽ (ʨʅ 7,4) ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ  

1 : 9 ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (12000 ʦʙ/ʭʚ. ³ 20 ʭʚ). ʆʪʨʠʤʘʥʽ ʝʢʩʪʨʘʢʪʠ 

ʬʨʘʢʮʽʦʥʫʚʘʣʠ ʩʫʣʴʬʘʪʦʤ ʘʤʦʥʽʶ ʚ ʜʽʘʧʘʟʦʥʽ 30 ï 80% ʥʘʩʠʯʝʥʥʷ. ɼʽʘʣʽʟ 

ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʠ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʱʦ ʚʤʽʱʫʚʘʣʘ 0,5 ʄ NaCl, 0,002 ʄ 

2-ʄɽ ʽ 0,001 ʄ ɽɼʊʆ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʣʴ-ʬʽʣʴʪʨʘʮʽʶ ʥʘ ʢʦʣʦʥʮʽ ʽʟ 

ʩʝʬʘʜʝʢʩʦʤ G-25. ɸʬʽʥʥʫ ʭʨʦʤʘʪʦʛʨʘʬʽʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʥʢʘʥʘʚʘʣʽʥ-ɸ 

ʘʛʘʨʦʟʽ. ɹʽʣʢʠ, ʱʦ ʥʝ ʟʚô̫ ʟʫʚʘʣʠʩʷ ʟ ʢʦʥʢʘʥʘʚʘʣʽʥ-ɸ ʘʛʘʨʦʟʦʶ, ʚʠʤʠʚʘʣʠ 

ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ, ʷʢʠʤ ʙʫʣʘ ʫʨʽʚʥʦʚʘʞʝʥʘ ʢʦʣʦʥʢʘ (0,1ʄ ʬʦʩʬʘʪʥʠʡ 

ʙʫʬʝʨ, ʨʅ 6,0 ʟ 0,5ʄ NaCl, 1 ʤʤʦʣʴ ʉʘʉl2, 1 ʤʤʦʣʴ Mnʉl2, 1 ʤʤʦʣʴ 

Mgʉl2). 

ɽʣʶʮʽʶ ʙʽʣʢʽʚ, ʱʦ ʟʚô̫ ʟʘʣʠʩʷ ʙʽʦʩʧʝʮʠʬʽʯʥʦ ʟ ʢʦʥʢʘʥʘʚʘʣʽʥ-ɸ 

ʘʛʘʨʦʟʦʶ, ʧʨʦʚʦʜʠʣʠ ʪʠʤ ʩʘʤʠʤ ʙʫʬʝʨʦʤ, ʷʢʠʡ ʜʦʜʘʪʢʦʚʦ ʤʽʩʪʠʚ 10% 

ʤʝʪʠʣ-ʛʣʶʢoʟʠʜ. ʗʢ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʯʠʩʪʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʘʪʝʧʩʠʥʫ, 

ʪʘʢ ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʧʨʦʚʦʜʠʣʠ ʛʝʣʴ-

ʭʨʦʤʘʪʦʛʨʘʬʽʶ ʥʘ ʢʦʣʦʥʮʽ ʟ ʩʝʬʘʜʝʢʩʦʤ G-100 çPharmaciaè (ʐʚʝʮʽʷ). 

ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʝʧʩʠʥʫ ɺ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʨʦʟʱʝʧʣʝʥʥʷʤ  

p-ʥʽʪʨʦʘʥʽʣʽʜʫ N,Ŭ-ʙʝʥʟʦʾʣ-ɼ,L-ʘʨʛʽʥʽʥʫ (ɹɸʇʅɸ) çFlukaè (ʐʚʝʡʮʘʨʽʷ) ʟʘ 

60 ʭʚ ʽʥʢʫʙʘʮʽʾ ʧʨʠ 37 Üʉ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 2 ʤʄ 2-ʤʝʨʢʘʧʪʦʝʪʘʥʦʣʫ  

(2 ʄɽ) ʽ 2 ʤʄ Na2EDTO ʟ ʜʝʷʢʠʤʠ ʤʦʜʠʬʽʢʘʮʽʷʤʠ [9] ʪʘ ʚʠʨʘʞʘʣʠ ʚ 

ʤʢʤʦʣʴ ʨ-ʥʽʪʨʦʘʥʽʣʽʥʫ (ʨʅɸ) ʥʘ 1 ʤʛ ʙʽʣʢʘ ʟʘ 1 ʭʚ. ɹʽʣʦʢ ʚʠʤʽʨʶʚʘʣʠ ʟʘ 

ʤʝʪʦʜʦʤ ɹʨʝʜʬʦʨʜ [10].  

ʂʽʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʬʝʨʤʝʥʪʽʚ ʚʠʟʥʘʯʘʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʝʪʦʜʠ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʃʘʡʥʫʽʚʝʨʘ ʡ ɹʝʨʢʘ ʪʘ ʄʽʭʘʝʣʽʩʘ ï ʄʝʥʪʝʥ 

[11]. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʙʨʦʙʣʷʣʠ ʟʘ t-ʢʨʠʪʝʨʽʻʤ 

ʉʪôʁ ʜʝʥʪʘ. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʘʬʽʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʢʦʥʢʘʥʘʚʘʣʽʥ 

ɸ-ʘʛʘʨʦʟʽ ʬʨʘʢʮʽʾ ʧʫʭʣʠʥ ʑɿ ʧʽʩʣʷ ʜʽʘʣʽʟʫ. ʎʝʡ ʝʪʘʧ ʧʨʦʚʦʜʠʣʠ ʜʣʷ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʢʘʪʝʧʩʠʥʫ ɺ ʚʽʜ ʽʥʰʠʭ ʧʨʦʪʝʾʥʘʟ, ʟʦʢʨʝʤʘ ʢʘʪʝʧʩʠʥʫ ʅ.  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʩʪʘʜʽʾ ʚ ʧʨʦʮʝʜʫʨʽ ʚʠʜʽʣʝʥʥʷ 

ʢʘʪʝʧʩʠʥʫ ʅ. ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʤʘʥʥʦʟʥʠʭ ʟʘʣʠʰʢʽʚ ʚ ʦʣʽʛʦʩʘʭʘʨʠʜʥʦʤʫ 

ʢʦʤʧʦʥʝʥʪʽ ʢʘʪʝʧʩʠʥʫ ʅ ʧʦʷʩʥʶʻ ʡʦʛʦ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʢʦʥʢʘʥʘʚʘʣʽʥʫ ɸ. 

ʉʪʫʧʽʥʴ ʦʯʠʩʪʢʠ ʢʘʪʝʧʩʠʥʽʚ ɺ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʪʘʥʦʚʠʣʠ 132 ʪʘ 225  

ʟ ʧʘʧʽʣʷʨʥʦʾ ʪʘ ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ ʑɿ ʚʽʜʧʦʚʽʜʥʦ  

ʌʨʘʢʮʽʾ, ʫ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʯʠʩʪʢʠ ʤʝʪʦʜʦʤ ʛʝʣʴ-ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ 

ʩʝʬʘʜʝʢʩʽ G-100 (ʨʠʩ. 2). 
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ʈʠʩ. 1. ʇʨʦʬʽʣʽ ʝʣʶʮʽʾ ʧʨʠ ʘʬʽʥʥʽʡ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʢʦʥʢʘʥʘʚʘʣʽʥ  

ɸ-ʘʛʘʨʦʟʽ: 1 ï ʙʽʣʦʢ (ʤʛ/ʤʣ); 2 ï ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʝʧʩʠʥʽʚ, 

ʚʠʜʽʣʝʥʠʭ ʪʘ ʦʯʠʱʝʥʠʭ ʟ: ɸ ï ʧʘʧʽʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ; ɹ ï ʬʦʣʽʢʫʣʷʨʥʦʾ 

ʢʘʨʮʠʥʦʤʠ ʑɿ 

 

ɿʘʩʪʦʩʦʚʘʥʘ ʩʭʝʤʘ ʚʠʜʽʣʝʥʥʷ ʢʘʪʝʧʩʠʥʽʚ ɺ ʽʟ ʧʘʧʽʣʷʨʥʦʾ ʪʘ 

ʬʦʣʽʢʫʣʷʨʥʦʾ ʧʫʭʣʠʥ ʑɿ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʬʝʨʤʝʥʪʠ, ʦʯʠʱʝʥʽ  

ʚ 318 ʪʘ 683 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʽʚʥʷʥʦ ʟ ʛʦʤʦʛʝʥʘʪʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʢʘʪʝʧʩʠʥʽʚ ɺ ʜʦʨʽʚʥʶʚʘʣʘ 28 ʢɼʘ (ʟʘ ʜʘʥʠʤʠ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʦʤʫ ʛʝʣʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʦʜʝʮʠʣ ʩʫʣʴʬʘʪʫ 

ʥʘʪʨʽʶ). ɸʥʘʣʽʟ ʢʽʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʄʽʭʘʝʣʽʩʦʤ ï ʄʝʥʪʝʥ 

ʧʦʢʘʟʘʚ, ʱʦ Vmax ʜʣʷ ʦʪʨʠʤʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʘʪʝʧʩʠʥʽʚ ɺ, ʚʠʜʽʣʝʥʠʭ ʪʘ 

ʦʯʠʱʝʥʠʭ ʟ ʧʘʧʽʣʷʨʥʦʾ ʪʘ ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤ, ʜʦʨʽʚʥʶʻ 54 ʪʘ  

82 ʆɸ/ʤʛ ʙʽʣʢʘ ʚʽʜʧʦʚʽʜʥʦ, ʘ Km ʜʣʷ ʢʘʪʝʧʩʠʥʫ ɺ ʟ ʧʘʧʽʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 7,7 Ĭ 10
-5 
ʄ (ʨʠʩ. 3). ʂʦʝʬʽʮʽʻʥʪ ʍʽʣʣʘ ʜʣʷ ʢʘʪʝʧʩʠʥʫ ɺ 

ʟ ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ ʑɿ ʩʪʘʥʦʚʠʪʴ 3,7Ā10
-5
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ʈʠʩ.2. ʇʨʦʬʽʣʽ ʝʣʶʮʽʾ ʧʨʠ ʛʝʣʴ-ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʢʦʣʦʥʮʽ ʟ ʩʝʬʘʜʝʢʩʦʤ  

G-100: 1 ï ʙʽʣʦʢ (ʤʛ/ʤʣ); 2 ï ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʝʧʩʠʥʽʚ ɺ, ʚʠʜʽʣʝʥʠʭ 

ʪʘ ʦʯʠʱʝʥʠʭ ʟ: ɸ ï ʧʘʧʽʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ; ɹ ï ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ ʑɿ 

 

 

 

ʈʠʩ. 3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʄʽʭʘʝʣʽʩʘ ï ʄʝʥʪʝʥ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʛʽʜʨʦʣʽʟʫ ɹɸʇɸ (ʤʄ) ʜʣʷ ʢʘʪʝʧʩʠʥʽʚ ɺ 

ʚʠʜʽʣʝʥʠʭ ʟ: ɸ ï ʧʘʧʽʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ ʑɿ; ɹ ï ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ 

(ʆɸ/ʤʛ ʙʽʣʢʘ) 

 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʟʤʽʥ ʫ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʩʘʭ 

ʬʝʨʤʝʥʪʽʚ, ʚʠʜʽʣʝʥʠʭ ʪʘ ʦʯʠʱʝʥʠʭ ʟ ʧʘʧʽʣʷʨʥʦʾ ʪʘ ʬʦʣʽʢʫʣʷʨʥʦʾ 

ʢʘʨʮʠʥʦʤ ʑɿ, ʥʝ ʚʠʷʚʣʝʥʦ. ʉʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʬʝʨʤʝʥʪʘʤʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʘʥʘʣʽʟʽ ʢʽʥʝʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ.  

ɿʘ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʫʷʚʥʠʭ ʂʄ ʧʝʧʪʠʜʛʽʜʨʦʣʘʟ ʟ ʬʦʣʽʢʫʣʷʨʥʦʾ 

ʢʘʨʮʠʥʦʤʠ ʑɿ, ʷʢʽ ʟʜʘʪʥʽ ʧʨʦʷʚʣʷʪʠ ʝʢʟʦʧʝʧʪʠʜʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ï 

ʢʘʪʝʧʩʠʥʠ ɺ, ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʽʩʥʫʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʜʦ ʾʭʥʽʭ ʩʫʙʩʪʨʘʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʘʪʝʧʩʠʥʘʤʠ 

ɺ, ʚʠʜʽʣʝʥʠʤʠ ʟ ʧʘʧʽʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʦʩʪʽ 

ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʢʘʪʝʧʩʠʥʽʚ ɺ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ, ʚʠʜʽʣʝʥʠʭ ʪʘ 

ʦʯʠʱʝʥʠʭ ʟ ʨʽʟʥʠʭ ʧʫʭʣʠʥ ʑɿ, ʤʘʶʪʴ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ. ʂʨʠʚʘ ʟʘʣʝʞʥʦʩʪʽ 

ʢʘʪʝʧʩʠʥʫ ɺ ʧʘʧʽʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ ʤʘʻ ʬʦʨʤʫ 

ʛʽʧʝʨʙʦʣʠ, ʪʦʜʽ ʷʢ ʟʘʣʝʞʥʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʝʧʩʠʥʫ ɺ ʬʦʣʽʢʫʣʷʨʥʦʾ 

ʢʘʨʮʠʥʦʤʠ ʧʨʦʷʚʣʷʻ ʩʠʛʤʦʾʜʥʠʡ ʭʘʨʘʢʪʝʨ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʠʛʤʦʾʜʥʘ ʢʨʠʚʘ 
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ʢʘʪʝʧʩʠʥʫ ɺ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ 

ʬʝʨʤʝʥʪʫ ʜʦ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʝʪʘʙʦʣʽʪʽʚ, ʟ ʜʨʫʛʦʛʦ ï ʤʦʞʣʠʚʽʩʪʴ 

ʘʣʦʩʪʝʨʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʬʝʨʤʝʥʪʫ.  

ɿ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʥʝʦʧʣʘʟʽʾ ʨʦʣʴ ʢʘʪʝʧʩʠʥʫ ʅ ʥʝ 

ʚʠʟʥʘʯʝʥʘ, ʘʣʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʫʭʣʠʥʥʦʤʫ ʨʦʩʪʽ ʢʘʪʝʧʩʠʥ  

ʅ-ʧʦʜʽʙʥʠʡ ʬʝʨʤʝʥʪ ʤʦʞʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʝʩʪʨʫʢʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ ʢʣʽʪʠʥ ʤʝʣʘʥʦʤʠ ʽ ʩʧʨʠʷʪʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ 

ʤʝʪʘʩʪʘʟʫʚʘʥʥʶ [8]. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʙʽʣʴʰʫ ʝʢʩʧʨʝʩʽ ʁ

ʢʘʪʝʧʩʠʥʫ ʅ ʫ ʤʝʪʘʩʪʘʟʘʭ ʤʝʣʘʥʦʤʠ, ʥʽʞ ʫ ʧʝʨʚʠʥʥʽʡ ʧʫʭʣʠʥʽ [8]. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʛʦʣʦʚʠ ʪʘ ʰʠʾ ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʝʧʩʠʥʫ ɺ ʫ ʧʫʭʣʠʥʥʠʭ ʪʢʘʥʠʥʘʭ, ʮʝʡ ʬʘʢʪ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ [8].  

ɼʘʥʽ ʚʽʜʥʦʩʥʦ ʟʤʽʥ ʨʽʚʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʝʧʩʠʥʫ ɺ, ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʤʘʩʠ, Vmax ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ ʦʙô̒ ʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ 

ʪʢʘʥʠʥʠ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʥʘ ʧʫʭʣʠʥʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ʧʫʭʣʠʥ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦ ʟʨʦʟʫʤʽʪʠ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʫʭʣʠʥʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʮʝʜʫʨʫ ʚʠʜʽʣʝʥʥʷ ʡ ʦʯʠʩʪʢʠ 

ʣʽʟʦʩʦʤʥʦʛʦ ʮʠʩʪʝʾʥʦʚʦʛʦ ʢʘʪʝʧʩʠʥʫ ɺ ʟ ʧʘʧʽʣʷʨʥʦʾ ʪʘ ʬʦʣʽʢʫʣʷʨʥʦʾ 

ʧʫʭʣʠʥ ʑɿ ʣʶʜʠʥʠ. ɺʠʟʥʘʯʝʥʽ ʢʽʥʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʽʣʝʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʠʡ ʤʝʭʘʥʽʟʤ ʚʟʘʻʤʦʜʽʾ ʬʝʨʤʝʥʪʽʚ ʟ̔ 

ʩʫʙʩʪʨʘʪʘʤʠ ʧʨʠ ʧʫʭʣʠʥʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʣʽʪʠʥ ʝʥʜʦʢʨʠʥʥʦʾ ʪʢʘʥʠʥʠ.  
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ʃʷʥʥʘ ʆ. ʃ. ʂʘʪʝʧʩʠʥ ɺ: ʚʠʜʽʣʝʥʥʷ ʪʘ ʦʯʠʩʪʢʘ ʟ ʧʫʭʣʠʥ 

ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʚʠʜʽʣʝʥʥʷ ʪʘ ʦʯʠʩʪʢʠ ʣʽʟʦʩʦʤʥʦʛʦ 

ʮʠʩʪʝʾʥʦʚʦʛʦ ʢʘʪʝʧʩʠʥʫ ɺ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʟʘ 5 ʝʪʘʧʽʚ (ʛʦʤʦʛʝʥʽʟʘʮʽʷ, 

ʚʠʩʦʣʶʚʘʥʥʷ ʩʫʣʴʬʘʪʦʤ ʘʤʦʥʽʶ (30 ï 80% ʥʘʩʠʯʝʥʥʷ), ʜʽʘʣʽʟ, ʘʬʽʥʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʥʘ ʘʟʦʢʘʟʝʾʥ-ʘʛʘʨʦʟʽ ʪʘ ʢʦʥʢʘʥʘʚʘʣʽʥ ɸ-ʘʛʘʨʦʟʽ, ʛʝʣʴ-

ʬʽʣʴʪʨʘʮʽʷ ʥʘ ʩʝʬʘʜʝʢʩʽ G-100) ʟ ʧʘʧʽʣʷʨʥʦʾ ʪʘ ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤ 

ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ (ʑɿ) ʢʘʪʝʧʩʠʥʠ ɺ, ʦʯʠʱʝʥʽ ʚ 318 ʪʘ 638 ʨʘʟʽʚ 

ʚʽʜʧʦʚʽʜʥʦ. ɺʠʟʥʘʯʝʥʦ ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ ʦʪʨʠʤʘʥʠʭ ʬʝʨʤʝʥʪʽʚ (29 ʢɼʘ). 

ʄʝʪʦʜʘʤʠ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʢʽʥʝʪʠʢʠ ʚʩʪʘʥʦʚʣʝʥʦ 

ʨʽʟʥʠʮ ʁʚ ʭʘʨʘʢʪʝʨʽ ʥʘʩʠʯʝʥʥʷ ʬʝʨʤʝʥʪʽʚ ʩʫʙʩʪʨʘʪʘʤʠ, ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʘʣʦʩʪʝʨʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʢʘʪʝʧʩʠʥʫ ɺ ʬʦʣʽʢʫʣʷʨʥʦʾ  

ʢʘʨʮʠʥʦʤʠ ʑɿ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʪʝʧʩʠʥ ɺ, ʧʫʭʣʠʥʠ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ, ʢʽʥʝʪʠʢʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʢʘʪʘʣʽʟʫ. 

 

ʃʷʥʥʘʷ ʆ. ʃ. ʂʘʪʝʧʩʠʥ ɺ: ʚʳʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʘ ʠʟ ʦʧʫʭʦʣʝʡ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 
ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʚʳʜʝʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʣʠʟʦʩʦʤʥʦʛʦ 

ʮʠʩʪʝʠʥʦʚʦʛʦ ʢʘʪʝʧʩʠʥʘ ɺ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʚ 5 ʵʪʘʧʦʚ 

(ʛʦʤʦʛʝʥʠʟʘʮʠʷ, ʚʳʩʘʣʠʚʘʥʠʝ ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ (30 ï 80% ʥʘʩʳʱʝʥʠʷ), 

ʜʠʘʣʠʟ, ʘʬʬʠʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʥʘ ʘʟʦʢʘʟʝʠʥ-ʘʛʘʨʦʟʝ ʠ ʢʦʥʢʘʥʘʚʘʣʠʥ 

ɸ-ʘʛʘʨʦʟʝ, ʛʝʣʴ-ʬʠʣʴʪʨʘʮʠʠ ʥʘ ʩʝʬʘʜʝʢʩʝ G-100) ʠʟ ʧʘʧʠʣʣʷʨʥʦʡ ʠ 

ʬʦʣʣʠʢʫʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʑɾ) ʢʘʪʝʧʩʠʥʳ ɺ, 

ʦʯʠʱʝʥʥʳʝ ʚ 318 ʠ 638 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʧʨʝʜʝʣʝʥʘ ʤʦʣʝʢʫʣʷʨʥʘʷ 

ʤʘʩʩʘ ʧʦʣʫʯʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ (29 ʢɼʘ). ʄʝʪʦʜʘʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʟʣʠʯʠʝ ʚ ʭʘʨʘʢʪʝʨʝ ʥʘʩʳʱʝʥʠʷ 

ʬʝʨʤʝʥʪʦʚ ʩʫʙʩʪʨʘʪʘʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʚʦʟʤʦʞʥʦʡ 

ʘʣʣʦʩʪʝʨʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʢʘʪʝʧʩʠʥʘ ɺ ʬʦʣʣʠʢʫʣʷʨʥʦʡ  

ʢʘʨʮʠʥʦʤʳ ʑɾ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʪʝʧʩʠʥ ɺ, ʦʧʫʭʦʣʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, 

ʢʠʥʝʪʠʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʢʘʪʘʣʠʟʘ. 
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Lyanna O. L. Cathepsin B: Extraction and Purification From the 

Thyroid Tumors  
The scheme of extraction and purification of lysosomal cysteine 

cathepsin B had been offered and had let get in 5 stages (homogenization, 

desalting with ammonia sulfate (30 ï 80% saturation), dialysis, affine 

chromatography on azocasein-agarose and concanavaline A-agarose,  

gel-filtration on sephadex G-100) purified in 318 and 638 times cathepsins B 

from papillary and follicular thyroid carcinomas respectively. The molecular 

mass of enzymes purified was determined (29 kDa). With the usage of 

methods of graphical analysis of enzymatic kinetics the difference in 

enzymatic saturation with substrates type was obtained, that testified to 

possible allosteric regulation of cathepsin B in follicular thyroid carcinoma. 

Key words: cathepsin B, thyroid tumors, kinetics of enzymatic 

catalysis. 
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ɹɯʆʌʀɿɯʂɸ ɾʀɺʀʍ ʉʀʉʊɽʄ 
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ʆ. ɺ. ʅʦʩʘʣʴ, ʆ. ʇ. ʃʶʙʘʥʦʚʘ, ʗ. ʄ. ʐʫʙʘ 

 

ʉʘ
2+

-ɿɸʃɽɾʅɸ ʄʆɼʋʃʗʎɯʗ ʄʋʊɸʅʊʅʆɻʆ 

ʅʀɿʔʂʆʇʆʈʆɻʆɺʆɻʆ ʂɸʃʔʎɯɭɺʆɻʆ ʂɸʅɸʃʋ (ʉav3.1Q172H) 

 

ʇʦʪʝʥʮʽʘʣʦʟʘʣʝʞʥʽ ʢʘʣʴʮʽʻʚʽ ʢʘʥʘʣʠ ʢʦʥʪʨʦʣʶʶʪʴ ʚʭʽʜ ʽʦʥʽʚ 

ʢʘʣʴʮʽʶ ʯʝʨʝʟ ʢʣʽʪʠʥʥʫ ʤʝʤʙʨʘʥʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʾʾ ʜʝʧʦʣʷʨʠʟʘʮʽʶ ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʣʽʪʠʥʥʽ  ʧʨʦʮʝʩʠ. ʋ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ ʮʽ ʢʘʥʘʣʠ ʤʘʶʪʴ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʩʝʣʝʢʪʠʚʥʠʤʠ, ʱʦʙ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʽʦʥʠ ʢʘʣʴʮʽʶ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʽʥʰʽ ʽʦʥʠ, ʟʦʢʨʝʤʘ Na
+
ʘʙʦ K

+
, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʦʨʽʚʥʷʥʦ ʙʽʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ.  

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʠʩʦʢʦʘʬʽʥʥʝ ʟʚô̫ ʟʫʚʘʥʥʷ ʢʘʣʴʮʽʶ ʚ 

ʧʦʪʝʥʮʽʘʣʦʟʘʣʝʞʥʠʭ ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ 

ʢʘʥʘʣʴʥʦʾ ʧʦʨʠ ʟ ʦʩʥʦʚʥʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʜʝʪʝʨʤʽʥʘʥʪʦʶ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ 

ʛʣʫʪʘʤʘʪʫ (EEEE-ʣʦʢʫʩ) ʫ ʚʩʽʭ ʚʠʩʦʢʦʧʦʨʦʛʦʚʠʭ, ʪʘ ʜʚʦʭ ʟʘʣʠʰʢʽʚ 

ʛʣʫʪʘʤʘʪʫ ʽ ʘʩʧʘʨʪʘʪʫ (EEDD-ʣʦʢʫʩ) ʫ ʚʩʽʭ ʥʠʟʴʢʦʧʦʨʦʛʦʚʠʭ ʢʘʣʴʮʽʻʚʠʭ 

ʢʘʥʘʣʽʚ [1]. ʎʝ ʧʦʣʦʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʴʦʭ ʨʦʙʽʪ, 

ʜʝ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʧʦʪʝʥʮʽʘʣʦʟʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʙʣʦʢʫʚʘʥʥʷ ʢʘʣʴʮʽʻʤ ʩʪʨʫʤʽʚ ʦʜʥʦʚʘʣʝʥʪʥʠʭ ʢʘʪʽʦʥʽʚ [2; 3]. 

ɺʦʜʥʦʯʘʩ ʨʝʟʫʣʴʪʘʪʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʽʩʥʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʟʘ 

ʧʦʨʦʶ, ʧʨʦʪʝ ʘʣʦʩʪʝʨʠʯʥʦ ʟʚô̫ ʟʘʥʽ ʟ ʩʝʣʝʢʪʠʚʥʠʤ ʬʽʣʴʪʨʦʤ, ʚʧʣʠʚʘʶʯʠ 

ʪʘʢʠʤ ʯʠʥʦʤ ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʢʘʥʘʣʫ [4].  

ɺ̔ ʜʦʤʦ, ʱʦ ʉʘv3.2-ʢʘʥʘʣʠ ʻ ʙʽʣʴʰ ʥʽʞ ʫ 20 ʨʘʟʽʚ ʯʫʪʣʠʚʽʰʠʤʠ ʜʦ 

ʜʽʾ Ni
2+

 ʧʦʨʽʚʥʷʥʦ ʟ ʉav3.1- ʪʘ ʉav3.3-ʢʘʥʘʣʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ  

ʉʘv3.2-ʢʘʥʘʣʠ ʤʘʶʪʴ ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʚʠʩʦʢʦʘʬʽʥʥʠʡ ʩʘʡʪ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʜʣʷ Ni
2+

 (ʩʬʦʨʤʦʚʘʥʠʡ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ɯS3-IS4 ʜʽʣʷʥʢʠ ʟ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʤʦʣʝʢʫʣʷʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ï ʛʽʩʪʠʜʠʥʦʤ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

191 ʧʦʟʠʮʽʾ (ʅ191)), ʷʢʠʡ ʽ ʟʫʤʦʚʣʶʻ ʪʘʢʫ ʙʣʦʢʫʶʯʫ ʜʽʶ ʜʘʥʦʛʦ ʢʘʪʽʦʥʘ 

ʥʘ ʩʪʨʫʤʠ ʯʝʨʝʟ ʮʽ ʢʘʥʘʣʠ [5]. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ 

ʜʽʷ ʉʘ
2+ 

 ʥʘ ʉʘv3.2-ʢʘʥʘʣʠ  ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʾ ʥʘ ʉʘv3.1- ʪʘ  

ʉʘv3.3-ʢʘʥʘʣʠ [6].  ʇʨʦʪʝ ʜʦʪʝʧʝʨ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ, ʯʠ 

ʤʦʞʝ ʪʘʢʠʡ ʝʬʝʢʪ ʙʫʪʠ ʟʫʤʦʚʣʝʥʠʡ ʚʟʘʻʤʦʜʽʻʶ ʉʘ
2+

 ʟ ʪʽʻʶ ʞ 

ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʜʝʪʝʨʤʽʥʘʥʪʦʶ, ʱʦ ʽ Ni
2+

.  

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ  Ni2+
 ʪʘ ʉʘ

2+
  

ʟ ʉav3.1Q172H-ʢʘʥʘʣʘʤʠ, ʫ ʷʢʠʭ ʛʣʫʪʘʤʽʥ (Q) ʚ ʝʢʚʽʚʘʣʝʥʪʥʽʡ ʧʦʟʠʮʽʾ ʜʦ 

ʅ191 Cav3.2-ʢʘʥʘʣʘ ʙʫʚ ʟʘʤʽʥʝʥʠʡ ʛʽʩʪʠʜʠʥʦʤ.  
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ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʨʝʩʫʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʦoʮʠʪʽʚ Xenopus laevis, ʷʢʽ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʤʝʪʦʜʠʢʦʶ [7]. ʄʘʪʨʠʯʥʫ ʈʅʂ (ʤʈʅʂ) ʜʣʷ ʽʥô̒ ʢʮʽʾ ʚ ʦʦʮʠʪʠ ʦʪʨʠʤʫʚʘʣʠ 

ʰʣʷʭʦʤ in vitro-ʪʨʘʥʩʢʨʠʧʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʥʘʙʦʨʫ T7 

mMessage mMachine Kit (çAmbionè, ʉʐɸ) ʟ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʾ ɼʅʂ 

(ʢɼʅʂ).  

ʋ ʢʦʞʝʥ ʦʦʮʠʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʽʥô̒ ʢʪʦʨʘ (Drummond 

Scientific Company, ʉʐɸ) ʚʚʦʜʠʣʠ 50 ʤʣ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʤʈʅʂ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ 0.2-0.5ʤʢʛ/ʤʢʣ). ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʦʾ ʤʝʪʦʜʠʢʠ ʜʚʦʭʝʣʝʢʪʨʦʜʥʦʾ ʬʽʢʩʘʮʽʾ 

ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʯʝʪʚʝʨʪʠʡ ï ʩʴʦʤʠʡ ʜʝʥʴ ʧʽʩʣʷ ʽʥô̒ ʢʮʽʾ ʤʈʅʂ ʚ 

ʦʦʮʠʪʠ. ɼʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʝʥʜʦʛʝʥʥʦʾ ʢʘʣʴʮʽʡʟʘʣʝʞʥʦʾ ʭʣʦʨʥʦʾ 

ʧʨʦʚʽʜʥʦʩʪʽ, ʟʘ 30 ʭʚʠʣʠʥ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʦʦʮʠʪ ʚʚʦʜʠʣʠ  

50 ʥʣ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ BAPTA (20 ʤʄ; ʨʅ 7.4 ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʂʆʅ).  

ʉʪʨʫʤʠ ʯʝʨʝʟ ʝʢʩʧʨʝʩʦʚʘʥʽ ʢʘʣʴʮʽʻʚʽ ʢʘʥʘʣʠ ʚʠʤʽʨʶʚʘʣʠ ʚ 

ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ ʨʦʟʯʠʥʽ ʪʘʢʦʛʦ ʩʢʣʘʜʫ (ʤʤʦʣʴ/ʣ): TEA-Cl ï 20.0, HEPES ï 

5.0, NaClï81, NaOHï20, EGTAï1.5 (ʚʽʣʴʥʠʡ ʉa
2+

 5*10
-8

 ); ʪʘ ʚ ʨʦʟʯʠʥʽ, ʱʦ 

ʤʽʩʪʠʚ ʢʘʣʴʮʽʡ ʪʘʢʦʛʦ ʩʢʣʘʜʫ (ʤʤʦʣʴ/ʣ): ʉaCl2 ï1.0, TEA-Cl ï 20,  

HEPES ï 5.0, NaClï81, NaOHï20, HEDTAï1.5 (ʚʽʣʴʥʠʡ ʉa
2+

 10
-2

)) (pH 7.4 

ʫʩʪʘʥʦʚʣʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʅCl). ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʽʣʴʥʦʛʦ ʢʘʣʴʮʽʶ 

ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ WinMax ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʠʰʢʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ 10
-6 
ʄ ʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʝʘʢʪʠʚʘʭ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʽʢʝʣʶ ʥʘ ʉav3.1Q172H-ʢʘʥʘʣʠ  

ʚ ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ ʨʦʟʯʠʥʽ ʚ ʦʩʪʘʥʥʽʡ ʜʦʜʘʚʘʣʠ ʥʽʢʝʣʶ ʭʣʦʨʠʜ (çSigmaè, 

ʉʐɸ) ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜ 0.1 ʜʦ 100 ʤʢʄ.  

ʆʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Clampfit 9.0 (çAxon Instrumentsè, ʉʐɸ) ʪʘ 

Origin 7.5 (çOriginLab Corp.è, ʉʐɸ). ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ Ñ ʧʦʭʠʙʢʘ ʩʝʨʝʜʥʴʦʛʦ.  

ʅʘ ʨʠʩ. 1-ɸ ʥʘʚʝʜʝʥʦ ʪʠʧʦʚʽ ʟʘʧʠʩʠ ʽʥʪʝʛʨʘʣʴʥʠʭ ʩʪʨʫʤʽʚ ʯʝʨʝʟ 

ʉav3.1Q172H-ʢʘʥʘʣʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩ ̫ʚ ʨʦʟʯʠʥʘʭ ʟ 10 ʤʢʄ ʉʘ
2+

 ʪʘ ʚ 

ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ. ɿ ʥʴʦʛʦ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʦʦʮʠʪʘ ʚ 

ʙʝʟʢʘʣʴʮʽʻʚʠʡ ʨʦʟʯʠʥ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜ ʚʭʽʜʥʠʭ ʽ 

ʚʠʭʽʜʥʠʭ ʩʪʨʫʤʽʚ (ʧʨʠʨʽʩʪ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ ʚʭʽʜʥʦʛʦ ʩʪʨʫʤʫ 

ʩʢʣʘʚ ʧʨʠʙʣʠʟʥʦ 130%). ɺʽʜʧʦʚʽʜʥʽ ʚʦʣʴʪ-ʘʤʧʝʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʟʩʫʚ ʧʦʪʝʥʮʽʘʣʫ ʨʝʚʝʨʩʽʾ ʚ ʙʽʢ ʥʝʛʘʪʠʚʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ ʧʨʠ 

ʮʴʦʤʫ.  

ɿ ʨʠʩ. 1-ɺ, ʥʘ ʷʢʦʤʫ ʧʦʜʘʥʦ ʧʦʪʝʥʮʽʘʣʦʟʘʣʝʞʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʙʣʦʢʫʚʘʥʥʷ ʩʪʨʫʤʽʚ, ʱʦ ʧʝʨʝʥʦʩʷʪʴʩʷ ʦʜʥʦʚʘʣʝʥʪʥʠʤʠ ʢʘʪʽʦʥʘʤʠ ʯʝʨʝʟ 

ʉav3.1Q172H-ʢʘʥʘʣʠ (ʟʥʘʯʝʥʥʷ ʙʣʦʢʫ ʧʨʠ ʪʦʤʫ ʘʙʦ ʽʥʰʦʤʫ ʤʝʤʙʨʘʥʥʦʤʫ 

ʧʦʪʝʥʮʽʘʣʽ ʚʠʨʘʭʦʚʫʚʘʣʦʩ ̫ʟ ʚʽʜʧʦʚʽʜʥʦʾ ʚʦʣʴʪ-ʘʤʧʝʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ), 

ʚʠʜʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʙʣʦʢʫ ʣʠʰʝ ʥʝʟʥʘʯʥʦ ʟʤʽʥʶʚʘʣʘʩ ̫ʥʘ ʧʨʦʤʽʞʢʫ 
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ʤʝʤʙʨʘʥʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ ʚʽʜ ï70 ʜʦ +20 ʤɺ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ 

ʉʘ
2+

 ʚʟʘʻʤʦʜʽʻ ʟ ʉav3.1Q172H-ʢʘʥʘʣʘʤʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ 

ʤʝʤʙʨʘʥʠ, ʪʘʢʠʤ ʯʠʥʦʤ ʧʨʠʛʥʽʯʫʶʯʠ ʩʪʨʫʤ ʤʦʥʦʚʘʣʝʥʪʥʠʭ ʢʘʪʽʦʥʽʚ 

ʯʝʨʝʟ ʥʠʭ. ʎʽʣʢʦʤ ʤʦʞʣʠʚʦ, ʱʦ ʪʘʢʘ ʚʟʘʻʤʦʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟ 

ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ɯS3ïIS4 ʜʽʣʷʥʢʠ ʟ ʚʠʟʥʘʯʘʣʴʥʠʤ ʤʦʣʝʢʫʣʷʨʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ï ʛʽʩʪʠʜʠʥʦʤ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 191 ʧʦʟʠʮʽʾ ʮʽʻʾ ʜʽʣʷʥʢʠ, ʘ ʡ, 

ʷʢ ʥʝʱʦʜʘʚʥʦ ʙʫʣʦ ʫʪʦʯʥʝʥʦ, ʟ AspïGlyïHis ʤʦʪʠʚʦʤ ʚ IS3ïIS4 ʜʽʣʷʥʮʽ ʽ 

ʟʘʣʠʰʢʦʤ ʘʩʧʘʨʪʘʪʫ ʚ ʜʽʣʷʥʮʽ IS2 [8]. 

 

 

ʈʠʩ. 1. ʇʦʪʝʥʮʽʘʣʦʟʘʣʝʞʥʽʩʪʴ ʙʣʦʢʫʚʘʥʥʷ ʽʦʥʘʤʠ ʢʘʣʴʮʽʶ ʩʪʨʫʤʽʚ 

ʦʜʥʦʚʘʣʝʥʪʥʠʭ ʢʘʪʽʦʥʽʚ ʢʨʽʟʴ ʉav3.1Q172H-ʢʘʥʘʣʠ. A-ʦʨʠʛʽʥʘʣʴʥʽ ʟʘʧʠʩʠ 

ʩʪʨʫʤʽʚ, ʚʠʢʣʠʢʘʥʽ ʧʨʠʢʣʘʜʘʥʥʷʤ ʜʝʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʽʤʧʫʣʴʩʫ (ʬʦʨʤʘ 

ʧʨʦʪʦʢʦʣʫ ʧʦʢʘʟʘʥʘ ʚʛʦʨʽ) ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 10 ʤʢʄ ʢʘʣʴʮʽʶ ʪʘ ʚ 

ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ  ʟʦʚʥʽʰʥʴʦʤʫ ʨʦʟʯʠʥʽ. ɹ ï ʫʩʝʨʝʜʥʝʥʽ ʚʦʣʴʪ-ʘʤʧʝʨʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɺɸʍ), ʥʦʨʤʦʚʘʥʽ  ʚʽʜʥʦʩʥʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʘʤʧʣʽʪʫʜʠ ʩʪʨʫʤʫ ʚ ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ ʨʦʟʯʠʥʽ. ɺ ï ʟʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʙʣʦʢʫʚʘʥʥʷ ((Iʙʝʟʢʘʣʴʮ.ïICa)/Iʙʝʟʢʘʣʴʮ.)*100%) ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ (ʟʥʘʯʝʥʥʷ Iʙʝʟʢʘʣʴʮ. ʪʘ Iʉʘ, ʚʽʜʧʦʚʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʽ ʘʤʧʣʽʪʫʜʠ 

ʩʪʨʫʤʫ ʚ ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ ʨʦʟʯʠʥʽ ʪʘ ʚ ʨʦʟʯʠʥʽ, ʱʦ ʤʽʩʪʠʪʴ 10 ʤʢʄ 

ʢʘʣʴʮʽʶ); n = 5 
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ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʉʘ
2+

 ʧʦʚʥʽʩʪʶ ʥʝ ʙʣʦʢʫʻ  

ʉav3.1Q172H-ʢʘʥʘʣ, ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʠʤ ʤʽʩʮʝʤ 

ʟʚô̫ ʟʫʚʘʥʥʷ, ʘ, ʡʤʦʚʽʨʥʦ, ʚʠʢʣʠʢʘʻ ʡʦʛʦ ʢʦʥʬʽʨʤʘʮʽʡʥʽ ʟʤʽʥʠ, ʫʥʘʩʣʽʜʦʢ 

ʷʢʠʭ ʽ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ.  

ɼʦʜʘʚʘʥʥʷ ʥʽʢʝʣʶ ʚ ʙʝʟʢʘʣʴʮʽʻʚʠʡ ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʨʦʟʯʠʥ 

ʚʠʢʣʠʢʘʣʦ ʰʚʠʜʢʝ ʜʦʟʦʟʘʣʝʞʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʩʪʨʫʤʫ ʯʝʨʝʟ  

ʉav3.1Q172H-ʢʘʥʘʣʠ.  

 

 

ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʜʦʟʘ ʥʽʢʝʣʶ ï ʝʬʝʢʪ ʜʣʷ ʉav3.1Q172H-ʢʘʥʘʣʽʚ ʫ 

ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ ʨʦʟʯʠʥʽ. ʇʦ ʦʩʽ ʘʙʩʮʠʩ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʽʢʝʣʶ ʤʢʄ (ʰʢʘʣʘ 

ʣʦʛʘʨʠʬʤʽʯʥʘ); ʧʦ ʦʩʽ ʦʨʜʠʥʘʪ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʣʦʢʫʚʘʥʥʷ (n = 6) 

 

ɿ ʨʠʩ. 2 ʚʠʜʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʙʣʦʢʫʚʘʥʥʷ ʩʪʨʫʤʫ 

ʚʠʷʚʠʣʦʩʷ ʦʜʥʦʨʽʜʥʠʤ. ɸʧʨʦʢʩʠʤʘʮʽʷ ʢʨʠʚʦʾ ʜʦʟʦʟʘʣʝʞʥʦʩʪʽ ʙʣʦʢʫʚʘʥʥʷ 

ʩʪʨʫʤʫ ʬʫʥʢʮʽʻʶ ʍʽʣʘ ʜʦʟʚʦʣʠʣʘ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʦʣʦʚʠʥʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ, IC50 = 12 ʤʢʄ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʦʧʝʨʘʪʠʚʥʦʩʪʽ 

ʜʦʨʽʚʥʶʚʘʚ ʦʜʠʥʠʮʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʢʦʦʧʝʨʘʪʠʚʥʝ ʟʚô̫ ʟʫʚʘʥʥʷ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʣʦʢʫʚʘʥʥʷ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ ʨʦʟʯʠʥʽ ʽʦʥʠ ʥʽʢʝʣʶ ʥʝ ʟʘʟʥʘʶʪʴ 

ʢʦʥʢʫʨʝʥʮʽʾ ʚ ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʦʤʫ ʥʠʟʴʢʦʘʬʽʥʥʦʤʫ ʩʘʡʪʽ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʢʦʣʠ ʚ ʨʦʟʯʠʥʽ ʧʨʠʩʫʪʥʽ ʽʥʰʽ ʜʚʦʚʘʣʝʥʪʥʽ ʧʨʦʥʠʢʘʶʯʽ 

ʽʦʥʠ [9] ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʘʶʪʴ ʟʤʦʛʫ ʙʝʟ ʟʥʘʯʥʠʭ ʧʝʨʝʰʢʦʜ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʚʠʩʦʢʦʘʬʽʥʥʠʤ ʩʘʡʪʦʤ, ʨʦʟʤʽʱʝʥʠʤ ʫʩʝʨʝʜʠʥʽ ʧʦʨʠ, ʱʦ ʡ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʚ ʭʘʨʘʢʪʝʨʥʦʤʫ ʚʠʛʣʷʜʽ ʢʨʠʚʦʾ ʜʦʟʦʟʘʣʝʞʥʦʩʪʽ ʙʣʦʢʫʚʘʥʥʷ ʩʪʨʫʤʫ ʯʝʨʝʟ 

ʉav3.1Q172H-ʢʘʥʘʣʠ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʥʘʤ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʽʦʥʠ 

ʥʽʢʝʣʶ, ʙʣʦʢʫʶʯʠ ʧʦʨʫ, ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʝʾ 

ʦʜʥʦʚʘʣʝʥʪʥʠʭ ʢʘʪʽʦʥʽʚ.  

ɸʚʪʦʨʠ ʚʜʷʯʥʽ ʜ-ʨʫ ɽ. ʇʝʨʝʩʫ-ʈʝʻʩʫ (ʋʥʽʚʝʨʩʠʪʝʪ ʰʪʘʪʫ 

ɺʽʨʜʞʠʥʽʷ, ʉʐɸ) ʟʘ ʥʘʜʘʥʥʷ ʢʣʦʥʽʚ ʥʠʟʴʢʦʧʦʨʦʛʦʚʠʭ ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʽʚ. 
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1. Aspartate residues of the Glu-Glu-Asp-Asp (EEDD) pore locus 

control selectivity and permeation of the T-type Ca
2+

channel Ŭ1G /  

K. Talavera, M. Staes, A. Janssens et al. // J. Biol. Chem. ï 2001. ï Vol. 276, 

No. 49.ï P. 45628 ï 45635. 2. Lux H. D. Na+ currents through low-voltage-

activated Ca2+ channels of chick sensory neurones: block by external Ca2+ 

and Mg2+ / H. D. Lux, E. Carbone, H. Zucker // J. Physiol. ï 1990. ï  

Vol. 430 ï P. 159 ï 188. 3. Lansman J. B. Blockade of current through single 

calcium channels by Cd2+, Mg2+, and Ca2+ voltage and concentration 

dependence of calcium entry into the pore / J. B. Lansman, P. Hess,  

R. W. Tsien // J. Gen. Physiol. ï 1986. ï Vol. 88. ï P. 321 ï 347.  
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Y. M. Shuba // J. Membr. Biol. ï 1983. ï Vol. 76. ï P. 83 ï 93.  
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channels / H. W. Kang, J. Y. Park, S. W. Jeong et al. // J. Biol. Chem. ï  

2006. ï Vol. 281. ï P. 4823 ï 4830. 6. Shcheglovitov A. Selectivity signatures 

of three isoforms of recombinant T-type Ca
2+

 channels / A. Shcheglovitov,  

P. Kostyuk, Y. Shuba // Biochim. Biophys. Acta. ï 2007. ï Vol. 176. ï  

P. 1406 ï 1419. 7. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʦʚ ʙʣʦʢʠʨʦʚʘʥʠʷ 

ʥʠʬʝʜʠʧʠʥʦʤ ʪʨʝʭ ʧʦʜʪʠʧʦʚ ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ ʊ-ʪʠʧʘ /  

ɸ. ʂ. ʑʝʛʣʦʚʠʪʦʚ, ʊ. ʀ. ɾʝʣʘʡ, ɸ. ʇ. ʂʦʥʜʨʘʮʢʠʡ ʠ ʜʨ. // 

ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ. ï 2004. ï ʊ. 36, ˉ 2. ï C. 101 ï 110. 8. Structural  

determinants of the high affinity extracellular zinc binding site on Cav3.2  

T-type calcium channels / H. W. Kang, I. Vitko, S. S. Lee et al. // J. Biol. 

Chem. ï 2010. ï Vol. 285 (5). ï P. 3271 ï 3281. 9. ʅʦʩʘʣʴ ʆ. ɺ. 

ʂʦʤʧʣʝʢʩʥʘ ʤʦʜʫʣʷʮʽʷ ʉav3.1 T-ʪʠʧʫ ʢʘʣʴʮʽʻʚʠʭ ʢʘʥʘʣʽʚ ʥʽʢʝʣʝʤ /  

ʆ. ɺ. ʅʦʩʘʣʴ, ʆ. ʇ. ʃʶʙʘʥʦʚʘ, ʗ. ʄ. ʐʫʙʘ // ɺʽʩʥ. ʃʫʛʘʥ. ʥʘʮ. ʫʥ-ʪʫ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ï 2012. ï̄  17 (252). ï ʉ. 115 ï 123. 

 

 

ʅʦʩʘʣʴ ʆ. ɺ., ʃʶʙʘʥʦʚʘ ʆ. ʇ., ʐʫʙʘ ʗ. ʄ. Cʘ
2+

-ʟʘʣʝʞʥʘ 

ʤʦʜʫʣʷʮʽʷ ʤʫʪʘʥʪʥʦʛʦ ʥʠʟʴʢʦʧʦʨʦʛʦʚʦʛʦ ʢʘʣʴʮʽʻʚʦʛʦ ʢʘʥʘʣʫ 

(ʉav3.1Q172H) 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʾ ʤʝʪʦʜʠʢʠ ʜʚʦʝʣʝʢʪʨʦʜʥʦʾ ʬʽʢʩʘʮʽʾ 

ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʣʽʜʞʝʥʦ ʚʟʘʻʤʦʜʽʶ Ni
2+

 ʪʘ ʉʘ
2+

 ʟ ʉav3.1Q172H-ʢʘʥʘʣʘʤʠ, ʫ 

ʷʢʠʭ ʛʣʫʪʘʤʽʥ (Q) ʚ ʝʢʚʽʚʘʣʝʥʪʥʽʡ ʧʦʟʠʮʽʾ ʜʦ ʅ191 Cav3.2-ʢʘʥʘʣʘ ʙʫʚ 

ʟʘʤʽʥʝʥʠʡ ʛʽʩʪʠʜʠʥʦʤ, ʱʦ ʙʫʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʝʢʩʧʨʝʩʦʚʘʥʽ ʚ ʦʦʮʠʪʘʭ 

ʍenopus. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʛʽʙʫʚʘʥʥʷ ʮʠʭ ʢʘʥʘʣʽʚ ʫ ʙʝʟʢʘʣʴʮʽʻʚʦʤʫ 

ʨʦʟʯʠʥʽ ʽʦʥʘʤʠ ʥʽʢʝʣʶ ʚʽʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʚô̫ ʟʫʚʘʥʥʷ ʮʠʭ ʽʦʥʽʚ ʟ 

ʚʠʩʦʢʦʘʬʽʥʥʠʤ ʩʘʡʪʦʤ, ʨʦʟʪʘʰʦʚʘʥʠʤ ʚʩʝʨʝʜʠʥʽ ʧʦʨʠ. ʇʨʠʛʥʽʯʝʥʥʷ 

ʩʪʨʫʤʫ ʤʦʥʦʚʘʣʝʥʪʥʠʭ ʢʘʪʽʦʥʽʚ ʯʝʨʝʟ ʉav3.1Q172H-ʢʘʥʘʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʫʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʉʘ
2+

 ʟ̔ ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʠʤ ʩʘʡʪʦʤ, 
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ʱʦ, ̔ʤʦʚʽʨʥʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʦʥʬʦʨʤʘʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʷʢʽ ʡ 

ʟʤʽʥʶʶʪʴ ʧʨʦʥʠʢʥʽʩʪʴ ʢʘʥʘʣʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʠʟʴʢʦʧʦʨʦʛʦʚʽ ʢʘʣʴʮʽʻʚʽ ʢʘʥʘʣʠ, ʦʦʮʠʪʠ 

Xenopus, Ni
2+

.  

 

ʅʦʩʘʣʴ ɽ. ɺ., ʃʶʙʘʥʦʚʘ ʆ. ʇ., ʐʫʙʘ ʗ. ʄ. Cʘ
2+

-ʟʘʚʠʩʠʤʘʷ 

ʤʦʜʫʣʷʮʠʷ ʤʫʪʘʥʪʥʦʛʦ ʥʠʟʢʦʧʦʨʦʛʦʚʦʛʦ ʢʘʣʴʮʠʝʚʦʛʦ ʢʘʥʘʣʘ 

(ʉav3.1Q172H) 

ʉ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʠ ʜʚʫʭʵʣʝʢʪʨʦʜʥʦʡ ʬʠʢʩʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʠʟʫʯʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ Ni
2+

 ʠ ʉʘ
2+

 ʩ ʉav3.1Q172H-ʢʘʥʘʣʘʤʠ,  

ʫ ʢʦʪʦʨʳʭ ʛʣʫʪʘʤʠʥ (Q) ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʦʟʠʮʠʠ ʢ ʅ191 Cav3.2-ʢʘʥʘʣʘ 

ʙʳʣ ʟʘʤʝʥʝʥ ʛʠʩʪʠʜʠʥʦʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʵʢʩʧʨʝʩʩʠʨʦʚʘʥʥʳʤʠ ʚ 

ʦʦʮʠʪʘʭ ʍenopus. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʵʪʠʭ ʢʘʥʘʣʦʚ ʚ 

ʙʝʩʢʘʣʴʮʠʝʚʦʤ ʨʘʩʪʚʦʨʝ ʠʦʥʘʤʠ ʥʠʢʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ 

ʵʪʠʭ ʠʦʥʦʚ ʩ ʚʳʩʦʢʦʘʬʬʠʥʥʳʤ ʩʘʡʪʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʥʫʪʨʠ ʧʦʨʳ. 

ʇʦʜʘʚʣʝʥʠʝ ʪʦʢʘ ʤʦʥʦʚʘʣʝʥʪʥʳʭ ʢʘʪʠʦʥʦʚ ʯʝʨʝʟ ʉav3.1Q172H-ʢʘʥʘʣʳ 

ʧʨʦʠʩʭʦʜʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʘ
2+

 
 

ʩ ʚʥʝʢʣʝʪʦʯʥʳʤ ʩʘʡʪʦʤ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʧʝʨʝʩʪʨʦʡʢʘʤ, ʢʦʪʦʨʳʝ ʠ ʠʟʤʝʥʷʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʘʥʘʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʠʟʢʦʧʦʨʦʛʦʚʳʝ ʢʘʣʴʮʠʝʚʳʝ ʢʘʥʘʣʳ, ʦʦʮʠʪʳ 

Xenopus, Ni
2+

.  

 

Nosal O. V., Liubanova O. P., Shuba Y. M. Cʘ
2+

-Dependent 

Modulation  of Mutant Low -Voltage-Activated Calcium Channel 

(ʉav3.1Q172H) 
ʊhe aim of study was to investigate the effects of Ni

2+
 and ʉʘ

2+
 on 

ʉav3.1Q172H-channels, in which glutamine (Q) in the position equivalent to the 

H191 of Cav3.2 was substituted by histidine. Channels under investigation 

were expressed in Xenopus oocytes and the blockade of sodium current by 

Ni
2+

 and Ca
2+

 was assessed by means of conventional double-microelectrode 

voltage-clamp technique. Our data indicate that inhibition of  

ʉav3.1Q172H-channel by Ni
2+ 

is indeed determined by its binding to high-

affinity site. ʉʘ
2+

 induced inhibition of monovalent currents through 

ʉav3.1Q172H-channels mainly due to interaction with extracellular Ca
2+

 binding 

site that controls channel permeation via conformational changes of the 

channel.  

Key words: low-voltage-activated calcium channels, Xenopus 

oocytes, Ni
2+

. 

 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 12.11.2013 ʨ. 

ʇʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ 30.05.2014 ʨ. 

ʈʝʮʝʥʟʝʥʪ ï ʜ. ʙ. ʥ., ʧʨʦʬ. ɻ. ɼ. ʂʘʮʠ. 
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ɻɯɻɯɭʅɸ 

 

ʋɼʂ 615.218.2.099:616-092.2 

 

ʊ. ɸ. ɸʣʴʦʭʽʥʘ  

 

ʇɽʈɺʀʅʅɸ ʊʆʂʉʀʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ɼɽɿʃʆʈɸʊɸɼʀʅʋ  

ʅɸ ʃɸɹʆʈɸʊʆʈʅʀʍ ʊɺɸʈʀʅɸʍ 

 

ɼʝʟʣʦʨʘʪʘʜʠʥ ï ʩʫʯʘʩʥʠʡ ʘʥʪʠʛʽʩʪʘʤʽʥʥʠʡ ʧʨʝʧʘʨʘʪ ʪʨʝʪʴʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. ʇʽʜ ʯʘʩ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ 

ʣʽʢʫʚʘʥʥʽ ʘʪʦʧʽʯʥʦʛʦ ʜʝʨʤʘʪʠʪʫ [1], ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ, ʩʝʟʦʥʥʦʛʦ 

ʘʣʝʨʛʽʯʥʦʛʦ ʨʠʥʽʪʫ [2; 3], ʭʨʦʥʽʯʥʦʾ ʢʨʦʧʠʚô̫ ʥʢʠ [4].  

ʅʘ ʩʚʽʪʦʚʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʜʝʟʣʦʨʘʪʘʜʠʥ ʚʠʚʝʜʝʥʠʡ ʫ 

2001 ʨʦʮʽ [5]. ɺʽʪʯʠʟʥʷʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʧʨʝʧʘʨʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʣʽʢʘʨʩʴʢʦʾ ʩʫʙʩʪʘʥʮʽʾ ʥʘ ʦʩʥʦʚʽ ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʻ ʪʘʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ: 

ʇʨɸʊ çʌʘʨʤʘʮʝʚʪʠʯʥʘ ʬʽʨʤʘ çɼʘʨʥʠʮʘè (ʤ. ʂʠʾʚ), ʌʘʨʤʘʮʝʚʪʠʯʥʘ 

ʢʦʤʧʘʥʽʷ çɿʜʦʨʦʚʴʝè (ʤ. ʍʘʨʢʽʚ), ɺɸʊ ʍʽʤʽʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʟʘʚʦʜ 

çʂʨʘʩʥʘʷ ʟʚʝʟʜʘè (ʤ. ʍʘʨʢʽʚ), ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʬʘʙʨʠʢʘ çʌʽʪʦʬʘʨʤè 

(ʤ. ɸʨʪʝʤʽʚʩʴʢ), ʇɸʊ çʌʘʨʤʘʢè (ʤ. ʂʠʾʚ).  

ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ï ʮʝ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʪʦʤʫ ʚʦʥʠ 

ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚô̫  ʣʶʜʝʡ, ʷʢʽ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʥʠʤʠ 

ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʋʢʨʘʾʥʽ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʜʦʧʫʩʪʠʤʦʛʦ ʚʤʽʩʪʫ 

ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʥʝ ʨʦʟʨʦʙʣʝʥʦ. 

ʋ ʨʘʤʢʘʭ ʨʦʙʽʪ ʟ ʛʽʛʽʻʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʷ ʮʽʻʾ ʩʧʦʣʫʢʠ ʚ 

ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ 

ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥ. 

ɼʝʟʣʦʨʘʪʘʜʠʥ ï 4-(8-ʭʣʦʨ-5,6 ʜʠʛʽʜʨʦ-11ʅ-ʙʝʥʟʦ[5,6]ʮʠʢʣʦʛʝʧʪʘ 

[1,2-ʚ]ʧʽʨʠʜʠʥ-11-ʽʣʽʜʝʥ)-1-ʧʽʧʝʨʠʜʠʥ. ʉʠʥʦʥʽʤʠ: ʝʨʠʫʩ, ʢʣʘʨʘʤʘʢʩ, 

ʢʣʘʨʠʥʝʢʩ, ʥʝʦʢʣʘʨʠʪʠʥ, ʝʨʽʜʝʟ, ʣʦʨʜʝʩ, ʬʨʽʙʨʽʩ, ʝʜʝʤ, ʪʨʝʢʩʠʣ ʥʝʦ, 

ʘʣʝʨʛʦʤʘʢʩ. ʌʘʨʤʘʢʦʣʦʛʽʯʥʘ ʛʨʫʧʘ: ʘʥʪʠʛʽʩʪʘʤʽʥʥʽ, ʧʨʦʪʠʘʣʝʨʛʽʯʥʽ, 

ʘʥʪʠʝʢʩʫʜʘʪʠʚʥʽ, ʧʨʦʪʠʟʫʜʥʽ ʧʨʝʧʘʨʘʪʠ. CAS ˉ 100643-71-8. ɽʤʧʽʨʠʯʥʘ 

ʬʦʨʤʫʣʘ: ʉ19ʅ19ClN2, ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ: 310,8. ɿʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʮʝ 

ʧʦʨʦʰʦʢ ʙʽʣʦʛʦ ʘʙʦ ʢʨʝʤʦʚʦʛʦ ʢʦʣʴʦʨʫ, ʯʘʩʪʢʦʚʦ ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ, 

ʨʦʟʯʠʥʥʠʡ ʚ ʝʪʘʥʦʣʽ, ʤʝʪʘʥʦʣʽ, ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʽ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʥʷ: 155 ï 160 Áʉ. ɺʠʨʦʙʥʠʢ: Cadila Healthcare Limited (ɯʥʜʽʷ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʫʢʘʟʽʚʦʢ  

[6; 7]. ʋ ʜʦʩʣʽʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʽʚ ʟ 

ʤʘʩʦʶ ʪʽʣʘ 150 ï 280 ʛ, ʤʠʰʝʡ ï 18 ï 20 ʛ ʧʦ 6 ï 10 ʪʚʘʨʠʥ ʫ ʛʨʫʧʽ, 

ʤʫʨʯʘʢʽʚ ʪʘ ʢʨʦʣʷ. ʊʚʘʨʠʥʠ ʫʪʨʠʤʫʚʘʣʠʩ ̫ʚ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʭʘʨʯʦʚʦʤʫ 



 

 

 

ɺʽʩʥʠʢ ʃʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ˉ 8 (291), ʏ. ɯ, 2014 

 

77 

 

 

ʨʘʮʽʦʥʽ, ʟʛʽʜʥʦ ʟ ʧʨʘʚʠʣʘʤʠ çʥʘʣʝʞʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʧʨʘʢʪʠʢʠè (GLP) ʽ 

ʜʦʪʨʠʤʘʥʥʷʤ ʟʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭ, 

ʫʭʚʘʣʝʥʠʭ ɯ ʅʘʮʽʦʥʘʣʴʥʠʤ ʢʦʥʛʨʝʩʦʤ ʟ ʙʽʦʝʪʠʢʠ (ʂʠʾʚ, 2000). ɺʽʜʙʽʨ 

ʪʚʘʨʠʥ ʽ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

çʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣè. 

ɻʦʩʪʨʫ ʪʦʢʩʠʯʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʚʠʟʥʘʯʘʣʠ ʥʘ ʙʽʣʠʭ ʱʫʨʘʭ ʽ ʙʽʣʠʭ 

ʤʠʰʘʭ. ɼʝʟʣʦʨʘʪʘʜʠʥ ʚʚʦʜʠʣʠ ʧʝʨʦʨʘʣʴʥʦ ʥʘʪʱʝ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ 

ʩʫʩʧʝʥʟʽʾ ʟ ʜʦʜʘʚʘʥʥʷʤ ʝʤʫʣʴʛʘʪʦʨʫ ʊʚʽʥ. ɿʘ ʪʚʘʨʠʥʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʚʧʨʦʜʦʚʞ 14 ʜʽʙ. ʂʣʽʥʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʢʣʶʯʘʣʠ: ʢʦʥʪʨʦʣʴ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʩʪʘʥʫ ʰʢʽʨʥʦʛʦ ʧʦʢʨʠʚʫ, 

ʟʤʽʥʠ ʜʠʭʘʥʥʷ, ʚʞʠʚʘʥʥʷ ʾʞʽ ʪʘ ʚʦʜʠ. ʈʝʟʦʨʙʪʠʚʥʦ-ʪʦʢʩʠʯʥʫ ʽ ʤʽʩʮʝʚʦ-

ʧʦʜʨʘʟʥʶʚʘʣʙʥʫ ʜʽʶ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʙiʣʠʭ ʱʫʨʘʭ ʤʝʪʦʜʦʤ ʭʚʦʩʪʦʚʦʾ 

ʧʨʦʙʠ. ʄʦʞʣʠʚʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ 

ʚʥʝʩʝʥʥʷ 50 ʤʛ ʧʨʝʧʘʨʘʪʫ ʚ ʢʦʥôʁ ʢʪʠʚʘʣʴʥʠʡ ʤʽʰʦʢ ʦʢʘ ʢʨʦʣʷ. 

ʋʧʨʦʜʦʚʞ 4-ʭ ʪʠʞʥʽʚ ʧʨʦʚʦʜʠʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʦʢʘ ʽ ʧʨʦʟʦʨʽʩʪʶ ʨʦʛʽʚʢʠ. ʉʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻ  ʁA. Majda, K. Chrusaielska [8, ʩ. 2].  

ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʟʘ 4000 ʤʛ/ʢʛ ʙʫʣʘ 

ʘʙʩʦʣʶʪʥʦ ʩʤʝʨʪʝʣʴʥʦʶ ʜʣʷ ʱʫʨʽʚ, ʘ ʜʦʟʘ 1000 ʤʛ/ʢʛ ï ʘʙʩʦʣʶʪʥʦ 

ʩʤʝʨʪʝʣʴʥʦʶ ʜʣʷ ʤʠʰʝʡ. ʇʨʠ ʦʜʥʦʢʨʘʪʥʦʤʫ ʧʝʨʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ 

ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʙʽʣʠʤ ʤʠʰʘʤ ʫ ʜʦʟʘʭ ʚʽʜ 100 ʤʛ/ʢʛ ʜʦ 500 ʤʛ/ʢʛ ʪʘ ʙʽʣʠʤ 

ʱʫʨʘʤ ʫ ʜʦʟʽ 500 ʤʛ/ʢʛ ʫ ʢʣʽʥʽʯʥʽʡ ʢʘʨʪʠʥʽ ʦʪʨʫʻʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫

ʢʦʨʦʪʢʦʯʘʩʥʝ ʟʙʫʜʞʝʥʥʷ, ʷʢʝ ʧʨʦʷʚʣʷʣʦʩ ̫ ʦʟʥʘʢʘʤʠ ʥʝʩʧʦʢʦʶ, 

ʧʽʜʚʠʱʝʥʦʶ ʨʫʭʣʠʚʽʩʪʶ. ʊʚʘʨʠʥʠ ʪʝʨʣʠ ʣʘʧʘʤʠ ʤʦʨʜʦʯʢʠ, ʞʠʚʽʪ, ʜʝʷʢʽ 

ʙʝʟʣʘʜʥʦ ʧʝʨʝʩʫʚʘʣʠʩʴ ʧʦ ʢʣʽʪʮʽ. ʏʝʨʝʟ 15 ï 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ ʫ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʛʽʧʦʜʠʥʘʤʽʷ, ʘʪʘʢʩʽʷ, ʧʦʨʫʰʝʥʥʷ 

ʨʠʪʤʫ ʡ ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ (ʫ ʱʫʨʽʚ 70/ʭʚ.), ʟʚʫʞʝʥʥʷ ʦʯʥʠʭ ʱʽʣʠʥ, ʫ 

ʧʦʜʘʣʴʰʦʤʫ ï ʙʦʢʦʚʝ ʧʦʣʦʞʝʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʢʮʽʾ ʥʘ ʟʦʚʥʽʰʥʽ 

ʧʦʜʨʘʟʥʠʢʠ.  

ɿʘʛʠʙʝʣʴ ʙʽʣʠʭ ʤʠʰʝʡ ʚʽʜʙʫʚʘʣʘʩʷ ʚʧʨʦʜʦʚʞ ʜʦʙʠ, ʘ ʟʘʛʠʙʝʣʴ 

ʱʫʨʽʚ, ʥʘʚʧʨʦʪʠ, ʙʫʣʘ ʨʦʟʪʷʛʥʫʪʘ ʚ ʯʘʩʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘʛʠʙʝʣʴ ʪʚʘʨʠʥ ʚʠʥʠʢʣʘ ʚʥʘʩʣʽʜʦʢ ʛʦʩʪʨʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟ 

ʛʽʧʝʨʝʤʽʻʶ ʪʘ ʥʘʙʨʷʢʦʤ ʣʝʛʝʥʴ, ʚ ʽʥʰʠʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʘʭ ʪʘʢʦʞ 

ʟʥʘʡʜʝʥʦ ʦʟʥʘʢʠ ʛʦʩʪʨʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʢʨʦʚʦʦʙʽʛʫ: ʛʽʧʝʨʝʤʽʷ, 

ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʥʘʙʨʷʢ, ʤʽʥʽʤʘʣʴʥʽ ʘʣʴʪʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ 

ʢʣʽʪʠʥ. ɻʦʩʪʨʘ ʩʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʤʦʛʣʘ ʙʫʪʠ ʟʫʤʦʚʣʝʥʘ ʧʦʨʫʰʝʥʥʷʤ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʘʙʦ ʙʫʪʠ ʧʨʦʷʚʦʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʭ ʨʦʟʣʘʜʽʚ 

ʤʽʢʨʦʮʠʨʢʫʣʽʮʽʾ (ʰʦʢʫ ʫ ʬʘʟʽ ʛʠʧʦʪʝʥʟʽʾ, ʧʦʯʘʪʢʫ ʛʽʧʦʧʝʨʬʫʟʽʾ).  

ɼʠʥʘʤʽʢʫ ʟʘʛʠʙʝʣʽ ʤʠʰʝʡ-ʩʘʤʮʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

ʉʝʨʝʜʥʴʦʝʬʝʢʪʠʚʥʠʡ ʯʘʩ ʟʘʛʠʙʝʣʽ ʙʽʣʠʭ ʤʠʰʝʡ [ɽʊ50] ʩʪʘʥʦʚʠʚ 

1,12 ʛʦʜʠʥʠ. ʋ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʞʠʣʠ, ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ  
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ʥʘ 2-ʛʫ ʜʦʙʫ. ɿʘʛʠʙʝʣʴ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʧʨʦʜʦʚʞ 2 ï 4 ʜʽʙ. 

ʅʦʨʤʘʣʽʟʘʮʽʷ ʩʪʘʥʫ ʪʚʘʨʠʥ ʚʽʜʙʫʚʘʣʘʩʴ ʥʘ 5-ʪʫ ʜʦʙʫ. 

 

ʊʘʙʣʠʮʷ 1 

ɼʠʥʘʤʽʢʘ ʟʘʛʠʙʝʣʽ ʙʽʣʠʭ ʤʠʰʝʡ-ʩʘʤʮʽʚ ʧʨʠ ʦʜʥʦʨʘʟʦʚʦʤʫ 

ʧʝʨʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʜʝʟʣʦʨʘʪʘʜʠʥʫ 

 

ˉ  

ʟ/ʧ 

ɼʦʟʠ, 

ʤʛ/ʢʛ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʪʚʘʨʠʥ 

ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʦʙʘ 
ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, ʱʦ 

ʟʘʛʠʥʫʣʠ 

% ʟʘʛʠ-

ʙʝʣʽ 
1 2 3 4 5 14 

1 100,0 6 0 0 0 0 0 0 0 0,0 

2 200,0 6 2 0 0 0 0 0 2 30,0 

3 300,0 6 3 0 0 0 0 0 3 50,0 

4 500,0 6 6 0 0 0 0 0 6 100,0 

 

ʉʝʨʝʜʥʴʦʩʤʝʨʪʝʣʴʥʘ ʜʦʟʘ ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ 

ʚʚʝʜʝʥʥʽ ʜʣʷ ʙʽʣʠʭ ʤʠʰʝʡ-ʩʘʤʦʢ ʩʪʘʥʦʚʠʪʴ 400 ʤʛ/ʢʛ, ʜʣʷ ʙʽʣʠʭ ʤʠʰʝʡ-

ʩʘʤʮʽʚ ï 255 ʤʛ/ʢʛ, ʙʽʣʠʭ ʱʫʨʽʚ-ʩʘʤʦʢ ï 625 ʤʛ/ʢʛ, ʙʽʣʠʭ ʱʫʨʽʚ-ʩʘʤʮʽʚ ï 

450 ʤʛ/ʢʛ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʴʦʩʤʝʨʪʝʣʴʥʽ ʜʦʟʠ ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʘ ʩʪʘʪʽ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ 

 

ɺʠʜ ʪʚʘʨʠʥ 

DL50, ʤʛ/ʢʛ 

ɿʘ ʃʽʯʬʽʣʴʜʦʤ ʽ ʋʽʣʢʦʢʩʦʥʦʤ 
ɿʘ Van der 

Waerden 

ɹʽʣʽ ʱʫʨʠ-ʩʘʤʢʠ ï 625 

ɹʽʣʽ ʱʫʨʠ-ʩʘʤʮ ̔ ï 450 

ɹʽʣʽ ʤʠʰʽ-ʩʘʤʢʠ ï 400 

ɹʽʣʽ ʤʠʰʽ-ʩʘʤʮ ̔ 255 (121 ï 534) ï 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʜʦʚʦʾ ʪʘ ʩʪʘʪʝʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜʧʦʚʽʜʥʦ 1,76 ʪʘ 1,56, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʣʘʙʦ ʚʠʨʘʞʝʥʫ ʚʠʜʦʚʫ ʪʘ 

ʩʪʘʪʝʚʫ ʯʫʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥ ʜʦ ʜʽʾ ʜʝʟʣʦʨʘʪʘʜʠʥʫ. 

ʄʝʞʘ DL50 ʜʣʷ ʨʝʯʦʚʠʥ 2 ï 3 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʟ 

ɻʆʉʊ 12.1.007-76 ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 150 ʤʛ/ʢʛ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ  

ʢʣʘʩʫ ʪʦʢʩʠʯʥʦʩʪʽ ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʥʘʡʤʝʥʰʫ ʟ ʫʩʪʘʥʦʚʣʝʥʠʭ 

ʩʝʨʝʜʥʴʦʩʤʝʨʪʝʣʴʥʠʭ ʜʦʟ ʜʣʷ ʤʠʰʝʡ-ʩʘʤʮʽʚ ʨʦʟʨʘʭʫʚʘʣʠ ʟʘ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ [9]. ɼʘʥʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙʣ. 3, ʚʝʣʠʯʠʥʠ DL50 ʩʪʘʥʦʚʠʣʠ ʚʽʜ  

255 ʜʦ 292 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ; ʪʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʧʘʨʘʪ 

ʥʘʣʝʞʠʪʴ ʜʦ 3-ʛʦ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʟʘ ɻʆʉʊ 12.1.007-76. 
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ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʦʛʦ ʧʝʨʦʨʘʣʴʥʦʛʦ 

ʥʝʩʤʝʨʪʝʣʴʥʦʛʦ ʦʪʨʫʻʥʥʷ ʧʨʝʧʘʨʘʪ ʻ ʤʘʣʦʥʝʙʝʟʧʝʯʥʦʶ ʩʧʦʣʫʢʦʶ  

(ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʷ 3 

DL 50 ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʜʣʷ ʤʠʰʝʡ-ʩʘʤʮʽʚ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ, 

ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʽʜʨʘʭʫʥʢʽʚ 

 

ʄʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ DL50 DL50, ʤʛ/ʢʛ 
ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ ʟʘ 

ɻʆʉʊ 12.1.007-76 

ʃʽʯʬʽʣʴʜʘ ʽ ʋʽʣʢʦʢʩʦʥʘ 255 (121 ï 534) 3 

ɹʝʨʝʥʩʘ 280 Ñ 4,0 3 

ʂʨʝʙʝʨʘ 292 Ñ 4,0 3 

ʇʝʨʰʠʥʘ 292 3 

 

ʊʘʙʣʠʮʷ 4 

ʇʦʢʘʟʥʠʢʠ ʥʝʙʝʟʧʝʢʠ ʛʦʩʪʨʦʛʦ ʥʝʩʤʝʨʪʝʣʴʥʦʛʦ ʦʪʨʫʻʥʥʷ 

ʜʝʟʣʦʨʘʪʘʜʠʥʦʤ 

 

ɺʠʜ ʪʚʘʨʠʥ 
ʇʦʢʘʟʥʠʢʠ 

1/ʃɼ50 ʃɼ84/ʃɼ16 S 1/ʃɼ50ĿS 

ɹʽʣʽ ʱʫʨʠ 2,2 Ĭ 10
-3
 2,34 1,53 3,40 Ĭ 10

-3
 

ɹʽʣʽ ʤʠʰʽ 3,9 Ĭ 10
-3 

2,25 1,50 5,85 Ĭ 10
-3
 

 

10-ʢʨʘʪʥʝ ʟʘʥʫʨʶʚʘʥʥʷ ʭʚʦʩʪʽʚ ʙʽʣʠʭ ʱʫʨʽʚ ʫ ʥʘʩʠʯʝʥʠʡ ʚʦʜʥʠʡ 

ʨʦʟʯʠʥ ʜʝʟʣʦʨʘʪʘʜʠʥʫ (ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ 2 ʛʦʜʠʥʠ, 5 ʨʘʟʽʚ ʥʘ ʪʠʞʜʝʥʴ) ʥʝ 

ʚʠʢʣʠʢʘʣʦ ʟʘʛʠʙʝʣʽ ʪʚʘʨʠʥ ʪʘ ʦʟʥʘʢ ʽʥʪʦʢʩʠʢʘʮʽʾ. ɿʤʽʥ ʥʘ ʰʢʽʨʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩ.̫  

ɺʥʝʩʝʥʥʷ 50 ʤʛ ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʚ ʢʦʥôʁ ʥʢʪʠʚʘʣʴʥʠʡ ʤʽʰʦʢ ʦʢʘ 

ʢʨʦʣʽʚ ʚʠʢʣʠʢʘʣʦ ʚʠʨʘʞʝʥʫ ʧʦʰʢʦʜʞʫʶʯʫ ʜʽʶ: 4 ʙʘʣʠ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ 

A. Mayda i K. Chrusʘielska (ʥʘʙʨʷʢ ï 4 ʙʘʣʠ, ʛʽʧʝʨʝʤʽʷ ï 3 ʙʘʣʠ,  

ʚʠʜʽʣʝʥʥʷ ï 4 ʙʘʣʠ). ʇʨʠʧʠʥʝʥʥʷ ʚʠʜʽʣʝʥʴ ʟ ʦʢʘ, ʟʥʠʢʥʝʥʥʷ ʛʽʧʝʨʝʤʽʾ ʪʘ 

ʥʘʙʨʷʢʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩ̫ ʥʘ 4-ʡ ʪʠʞʜʝʥʴ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɿʘʬʽʢʩʦʚʘʥʦ ʧʦʤʫʪʥʽʥʥʷ ʨʦʛʽʚʢʠ. 

ʆʪʞʝ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ɼʝʟʣʦʨʘʪʘʜʠʥ ʟʘ ʢʨʠʪʝʨʽʻʤ ʛʦʩʪʨʦʾ ʧʝʨʦʨʘʣʴʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 

ʥʘʣʝʞʠʪʴ ʜʦ 3 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 12.1.007-76. ɺʠʜʦʚʘ 

ʪʘ ʩʪʘʪʝʚʘ ʯʫʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥ ʜʦ ʜʽʾ ʧʨʝʧʘʨʘʪʫ ʩʣʘʙʦ ʚʠʨʘʞʝʥʘ.  

2. ɼʝʟʣʦʨʘʪʘʜʠʥ ʤʘʻ ʩʠʣʴʥʦ ʚʠʨʘʞʝʥʠʡ ʧʦʜʨʘʟʥʶʚʘʣʴʥʠʡ ʝʬʝʢʪ 

ʧʨʠ ʧʦʧʘʜʘʥʥʽ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʦʯʝʡ. ʐʢʽʨʥʦ-ʨʝʟʦʨʙʪʠʚʥʘ ʪʘ 

ʤʽʩʮʝʚʦ-ʧʦʜʨʘʟʥʶʚʘʣʴʥʘ ʜʽʷ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʥʘ ʰʢʽʨʫ ʚʽʜʩʫʪʥʷ.  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ ʜʦʧʫʩʪʠʤʦʛʦ ʚʤʽʩʪʫ 

ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ 

ʧʨʝʧʘʨʘʪʫ ʚ ʫʤʦʚʘʭ ʩʫʙʭʨʦʥʽʯʥʠʭ ʪʘ ʭʨʦʥʽʯʥʠʭ ʜʦʩʣʽʜʽʚ, ʦʮʽʥʠʪʠ 
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ʢʫʤʫʣʷʪʠʚʥʫ ʜʽʶ ʨʝʯʦʚʠʥʠ, ʚʧʣʠʚ ʥʘ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʪʘ ʚʠʚʯʠʪʠ 

ʚʽʜʜʘʣʝʥʽ ʥʘʩʣʽʜʢʠ ʜʽʾ (ʛʦʥʘʜʦʪʦʢʩʠʯʥʠʡ, ʝʤʙʨʽʦʪʦʢʩʠʯʥʠʡ ʪʘ ʤʫʪʘʛʝʥʥʠʡ 

ʝʬʝʢʪʠ). 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

1. ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʛʠʩʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʕʨʠʫʩ 

(ʜʝʟʣʦʨʘʪʘʜʠʥ) ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʭʨʦʥʠʯʝʩʢʠʭ ʜʝʨʤʘʪʦʟʦʚ /  

ʅ. ɺ. ʂʫʥʛʫʨʦʚ, ʄ. ʄ. ʂʦʭʘʥ, ʖ. ɺ. ʂʝʥʠʢʩʬʝʩʪ ʠ ʜʨ. // ɸʣʝʨʛʦʣʦʛʽʷ. ï 

2005. ï  ̄3. ï ʉ. 51 ï 55. 2. ʇʝʪʨʦʚ ɺ. ʀ. ʂʣʠʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʨʘʧʠʠ ʜʝʟʣʦʨʘʪʘʜʠʥʦʤ ʫ ʜʝʪʝʡ ʩ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʬʦʨʤʦʡ 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʤʧʪʦʤʳ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ /  

ɺ. ʀ. ʇʝʪʨʦʚ, ʅ. ɺ. ʄʘʣʶʞʠʥʩʢʘʷ, ʀ. ʅ. ʐʠʰʠʤʦʨʦʚ // ʉʘʨʘʪʦʚ. ʥʘʫʯ.-

ʤʝʜ. ʞʫʨʥ. ï 2010. ï ʊ. 6,  ̄ 1. ï ʉ. 73 ï 76. 3. Bachert C. Safety and 

efficacy of desloratadine in subjects with seasonal allergic rhinitis or chronic 

urticaria: results of four postmarketing surveillance studies / C. Bachert // Clin 

Drug Investig. ï 2010. ï Vol. 30 (2). ï P. 109 ï 122. 4. ɼʘʥʠʣʳʯʝʚʘ ɺ. ʀ. 

ɼʝʟʣʦʨʘʪʘʜʠʥ ï ʧʦʚʳʰʝʥʠʝ ʜʦʟʳ ʚ ʣʝʯʝʥʠʠ ʭʦʣʦʜʦʚʦʡ ʢʨʘʧʠʚʥʠʮʳ: 

ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ / ɺ. ʀ. ɼʘʥʠʣʳʯʝʚʘ // ʂʣʠʥ. ʜʝʨʤʘʪʦʣʦʛʠʷ ʠ 

ʚʝʥʝʨʦʣʦʛʠʷ. ï 2009. ï ˉ 1. ï ʉ. 58 ï 63. 5. ʏʫʙʝʥʢʦ ɸ. ɺ. ɸʥʘʣʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘ 

ʨʫʙʝʞʦʤ / ɸ. ɺ. ʏʫʙʝʥʢʦ // ʇʨʦʚʠʟʦʨ. ï 2003. ï ˉ 1. ï ʉ. 6 ï 11.  

6. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʡ̔ ʣ̔ʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʚ̔ ʫ ʧʦʚʪ̔ʨ̔ ʨʦʙʦʯʦ ʾʟʦʥʠ  ̔ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʪ̔ʨ̔ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ. 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ: ʄɺ ˉ 544 [ɿʘʪʚ. ʄʆɿ ʋʢʨʘʾʥʠ 21.10.2005]. ï ʂ., 

2005. ï 19 ʩ. 7. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʧʦʩʪʘʥʦʚʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʩʘʥʠʪʘʨʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ 

ʟʦʥʳ: ʄʋ ˉ 2163-80 [ʋʪʚ. ʄɿ ʉʉʉʈ 04.04.1980]. ï ʄ., 1980. ï 20 ʩ.  

8. ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʢʦʞʥʳʝ 

ʧʦʢʨʦʚʳ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ 

ʢʦʞʠ: ʄʋ ˉ 2102-79 [ʋʪʚ. ʄɿ ʉʉʉʈ 01.11.1979]. ï ʄ., 1980. ï 22 ʩ.  

9. ɹʝʣʝʥʴʢʠʡ ʄ. ʃ. ʕʣʝʤʝʥʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ / ʄ. ʃ. ɹʝʣʝʥʴʢʠʡ. ï ʈʠʛʘ : ʀʟʜ-ʚʦ  

ɸʅ ʃʘʪʚʉʉʈ, 1959. ï 112 c. 

 

 

ɸʣʴʦʭʽʥʘ ʊ. ɸ. ʇʝʨʚʠʥʥʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʜʝʟʣʦʨʘʪʘʜʠʥʫ 

ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥʘʭ 
ɼʝʟʣʦʨʘʪʘʜʠʥ ï ʩʫʯʘʩʥʠʡ ʘʥʪʠʛʽʩʪʘʤʽʥʥʠʡ ʧʨʝʧʘʨʘʪ ʪʨʝʪʴʦʛʦ 

ʧʦʢʦʣʽʥʥʷ, ʷʢʠʡ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʘʪʦʧʽʯʥʦʛʦ 

ʜʝʨʤʘʪʠʪʫ, ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ, ʩʝʟʦʥʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʨʠʥʽʪʫ, ʭʨʦʥʽʯʥʦʾ 

ʢʨʦʧʠʚô̫ ʥʢʠ. ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ  ʥʘ ʦʩʥʦʚʽ ʮʽʻʾ ʩʧʦʣʫʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʚʠʧʫʩʢʘʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʭʽʤʽʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 
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ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ 

ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʜʣʷ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ.  

ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʦʩʪʨʦʾ 

ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʥʘ ʪʨʴʦʭ ʚʠʜʘʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ: ʥʝʣʽʥʽʡʥʠʭ 

ʤʠʰʘʭ, ʱʫʨʘʭ ʪʘ ʢʨʦʣʷʭ. ʉʝʨʝʜʥʴʦʩʤʝʨʪʝʣʴʥʽ ʜʦʟʠ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ 

ʚʚʝʜʝʥʥʽ ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 255 ʜʦ 625 ʤʛ/ʢʛ. ʋ ʢʣʽʥʽʯʥʽʡ 

ʢʘʨʪʠʥʽ ʦʪʨʫʻʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʝʨʝʚʘʞʥʦ ʩʠʤʧʪʦʤʠ ʫʨʘʞʝʥʥʷ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʢʦʨʦʪʢʦʯʘʩʥʝ ʟʙʫʜʞʝʥʥʷ ʪʚʘʨʠʥ, 

ʛʽʧʦʜʠʥʘʤʽʷ, ʘʪʘʢʩʠʶ) ʪʘ ʧʦʨʫʰʝʥʥʷ ʨʠʪʤʫ ʽ ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ. ɿʘʛʠʙʝʣʴ 

ʪʚʘʨʠʥ ʚʠʥʠʢʣʘ ʚʥʘʩʣʽʜʦʢ ʛʦʩʪʨʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟ ʛʽʧʝʨʝʤʽʻʶ ʪʘ 

ʥʘʙʨʷʢʦʤ ʣʝʛʝʥʴ. ɼʝʟʣʦʨʘʪʘʜʠʥ ʤʘʻ ʩʠʣʴʥʦ ʚʠʨʘʞʝʥʫ ʧʦʜʨʘʟʥʶʚʘʣʴʥʫ 

ʜʽʁ ʧʨʠ ʧʦʧʘʜʘʥʥʽ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʦʯʝʡ. ʐʢʽʨʥʦ-ʨʝʟʦʨʙʪʠʚʥʘ ʪʘ 

ʤʽʩʮʝʚʦ-ʧʦʜʨʘʟʥʶʚʘʣʴʥʘ ʜʽʷ ʧʨʠ ʢʦʥʪʘʢʪʽ ʨʝʯʦʚʠʥʠ ʟʽ ʰʢʽʨʦʶ ʥʝ 

ʚʠʷʚʣʝʥʘ. ɺʠʜʦʚʘ ʪʘ ʩʪʘʪʝʚʘ ʯʫʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥ ʜʦ ʜʽʾ ʜʝʟʣʦʨʘʪʘʜʠʥʫ 

ʩʣʘʙʦ ʚʠʨʘʞʝʥʘ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʥʝʩʪʠ ʧʨʝʧʘʨʘʪ ʜʦ ʧʦʤʽʨʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʟʣʦʨʘʪʘʜʠʥ, ʧʘʨʘʤʝʪʨʠ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ, 

ʨʝʟʦʨʙʪʠʚʥʦ-ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ, ʩʝʨʝʜʥʴʦʩʤʝʨʪʝʣʴʥʘ ʜʦʟʘ. 

 

ɸʣʸʭʠʥʘ ʊ. ɸ. ʇʝʨʚʠʯʥʘʷ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʜʝʟʣʦʨʘʪʘʜʠʥʘ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ɼʝʟʣʦʨʘʪʘʜʠʥ ï ʩʦʚʨʝʤʝʥʥʳʡ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʡ ʧʨʝʧʘʨʘʪ 

ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ 

ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ, ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʩʝʟʦʥʥʦʛʦ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ 

ʨʠʥʠʪʘ, ʭʨʦʥʠʯʝʩʢʦʡ ʢʨʘʧʠʚʥʠʮʳ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚʳʧʫʩʢʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ 

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʦʨʤʘʪʠʚʘ ʜʝʟʣʦʨʘʪʘʜʠʥʘ ʜʣʷ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ.  

ʇʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʩʪʨʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʥʘ ʪʨʝʭ ʚʠʜʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ: 

ʥʝʣʠʥʝʡʥʳʭ ʤʳʰʘʭ, ʢʨʳʩʘʭ ʠ ʢʨʦʣʠʢʘʭ. ʉʨʝʜʥʝʩʤʝʨʪʝʣʴʥʳʝ ʜʦʟʳ  

ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʜʝʟʣʦʨʘʪʘʜʠʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʘʥʠʮʘʭ  

ʦʪ 255 ʜʦ 625 ʤʛ/ʢʛ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʦʪʨʘʚʣʝʥʠʷ ʥʘʙʣʶʜʘʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

(ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʞʠʚʦʪʥʳʭ, ʛʠʧʦʜʠʥʘʤʠʷ, ʘʪʘʢʩʠʷ) ʠ 

ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʠ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ. ɻʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʧʨʦʠʟʦʰʣʘ 

ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʨʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩ ʛʠʧʝʨʝʤʠʝʡ ʠ ʦʪʝʢʦʤ 

ʣʝʛʢʠʭ. ɼʝʟʣʦʨʘʪʘʜʠʥ ʦʙʣʘʜʘʝʪ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤ ʨʘʟʜʨʘʞʘʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʛʣʘʟ. ʂʦʞʥʦ-

ʨʝʟʦʨʙʪʠʚʥʦʝ ʠ ʤʝʩʪʥʦ ʨʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʨʠ ʢʦʥʪʘʢʪʝ ʧʨʝʧʘʨʘʪʘ ʩ 

ʢʦʞʝʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺʠʜʦʚʘʷ ʠ ʧʦʣʦʚʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʢ 

ʜʝʟʣʦʨʘʪʘʜʠʥʫ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ.  
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʧʨʝʧʘʨʘʪ ʢ ʢʣʘʩʩʫ 

ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ.  

ʂʣʶʯʝʚr ʝ ʩʣʦʚʘ: ʜʝʟʣʦʨʘʪʘʜʠʥ, ʧʘʨʘʤʝʪʨ rʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, 

ʨʝʟʦʨʙʪʠʚʥʦ-ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʩʝʨʝʜʥʝʩʤʝʨʪʝʣʴʥʘ ̫ʜʦʟʘ. 

 

Alyokhina T.  A. Primary Toxicological Evaluation of 

Desloratadine on Laboratory Animals 

Desloratadine is a modern antihistamine of 3d generation. It has 

proven efficacy for the treatment of atopic dermatitis, bronchial asthma, 

seasonal allergic rhinitis and chronic urticaria. Medications, with the active 

ingredient desloratadine, are produced by chemical and pharmaceutical 

companies in Ukraine. It requires the development of hygienic standard of 

permissible content in the working area air. Toxicity parameters of substance 

were determined on three types of laboratory animals: nonlinear white mice, 

white rats and rabbits under conditions of acute toxicological experiments. 

Median lethal doses of desloratadine administered orally are from 255mg/kg 

to 625 mg/kg.  

Symptoms of a lesion central nervous system (transient excitation of 

animals, lack of exercise, ataxia), dysrhythmia and violation of the respiration 

rate have prevailed in the clinical picture of acute poisoning. Death of the 

animals occurred due to acute heart failure with hyperemia of lungs and 

pulmonary edema. 

Desloratidine has strongly expressed locally irritant effect in contact 

with conjunctiva. Skin- resorptive and locally irritant effects in skin contact 

are absent. Species and gender sensitivities of animals to action of 

desloratadine are poorly expressed.  

The obtained results allow classify desloratadine as a moderately 

hazardous substance. 

Key words: desloratadine, parameters of acute toxicity, resorptive-

toxic effect, median lethal dose. 

 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 16.02.2014 ʨ. 

ʇʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ 30.05.2014 ʨ. 

ʈʝʮʝʥʟʝʥʪ ï ʜ. ʤʝʜ. ʥ., ʧʨʦʬ. ʆ. ɸ. ɺʠʥʦʛʨʘʜʦʚ. 
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ʊ. ʉ. ɿʘʟʫʣʷʢ, ʆ. ɯ. ɻʘʣʫʰʢʘ, ʆ. ɹ. ʂʫʟʴʤʽʥʦʚ, ɯ. ɹ. ʇʘʟʜʝʨʩʴʢʘ 

 

ɻɯɻɯɭʅɯʏʅɸ ʈɽɻʃɸʄɽʅʊɸʎɯʗ ʃʆʈɸʊɸɼʀʅʋ  

ɺ ʇʆɺɯʊʈɯ ʈʆɹʆʏʆɰ ɿʆʅʀ 

 

ɸʥʪʠʛʽʩʪʘʤʽʥʥʽ ʧʨʝʧʘʨʘʪʠ (ɸɻʇ) ʥʘʣʝʞʘʪʴ ʜʦ ʯʠʩʣʘ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ [1, ʩ. 1]. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ɸɻʇ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʩʪʘʥʦʚʠʪʴ 15 ʤʽʞʥʘʨʦʜʥʠʭ ʥʝʧʘʪʝʥʪʦʚʘʥʠʭ 

ʥʘʡʤʝʥʫʚʘʥʴ (81 ʪʦʨʛʦʚʘ ʥʘʟʚʘ, ʟ ʥʠʭ 20 ï ʚʽʪʯʠʟʥʷʥʦʛʦ, 61 ï ʟʘʨʫʙʽʞʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ) [2, ʩ. 1]. 

ʆʜʥʠʤ ʟ ʣʽʜʝʨʽʚ ʨʝʡʪʠʥʛʫ ʟʘ ʦʙʩʷʛʦʤ ʧʨʦʜʘʞ ʻ ɸɻʇ ʜʨʫʛʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ï ʣʦʨʘʪʘʜʠʥ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʱʝ ʧʽʜ 10 ʪʦʨʛʦʚʠʤʠ 

ʥʘʟʚʘʤʠ. 

ʋ ʉʐɸ ʽ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʣʦʨʘʪʘʜʠʥ ï ʻʜʠʥʠʡ ʧʨʝʧʘʨʘʪ ʢʣʘʩʫ 

ʙʣʦʢʘʪʦʨʽʚ H1-ʛʽʩʪʘʤʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʨʠʚʘʣʦʾ ʜʽʾ, ʱʦ ʚʽʜʧʫʩʢʘʻʪʴʩʷ ʙʝʟ 

ʨʝʮʝʧʪʘ [3, ʩ. 1]. 

ʃʦʨʘʪʘʜʠʥ ʧʨʠʛʥʽʯʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʛʽʩʪʘʤʽʥʫ ʪʘ ʣʝʡʢʦʪʨʽʻʥʫ ʉ4 ʟ 

ʪʫʯʥʠʭ ʢʣʽʪʠʥ. ʇʦʧʝʨʝʜʞʘʻ ʨʦʟʚʠʪʦʢ ʽ ʧʦʣʝʛʰʫʻ ʧʝʨʝʙʽʛ ʘʣʝʨʛʽʯʥʠʭ 

ʨʝʘʢʮʽʡ. ʄʘʻ ʧʨʦʪʠʘʣʝʨʛʽʯʥʫ, ʧʨʦʪʠʩʚʝʨʙʽʞʥʫ, ʧʨʦʪʠʝʢʩʫʜʘʪʠʚʥʫ ʜʽʶ. 

ɿʤʝʥʰʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ʢʘʧʽʣʷʨʽʚ, ʧʦʧʝʨʝʜʞʘʻ ʨʦʟʚʠʪʦʢ ʥʘʙʨʷʢʫ ʪʢʘʥʠʥ, 

ʟʥʽʤʘʻ ʩʧʘʟʤʠ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ. ʇʨʦʪʠʘʣʝʨʛʽʯʥʠʡ ʝʬʝʢʪ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʯʝʨʝʟ 30 ʭʚ., ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʯʝʨʝʟ 8 ï 12 ʛʦʜ. ʽ ʪʨʠʚʘʻ 24 ʛʦʜ. [4, ʩ. 1].  

ʇʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʣʦʨʘʪʘʜʠʥʫ ʚ ʋʢʨʘʾʥʽ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ 

ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʚʤʽʩʪʫ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ [5, ʩ. 1].  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʣʦʨʘʪʘʜʠʥʫ ʪʘ 

ʨʦʟʨʦʙʢʘ ʛʽʛʽʻʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʜʦʧʫʩʪʠʤʦʛʦ ʚʤʽʩʪʫ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ 

ʟʦʥʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʟ 

ʦʙˇʨʫʥʪʫʚʘʥʥ ̫ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʫ 

ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʽ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴè [6, ʩ. 1] ʪʘ 

ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ çɻʠʛʠʝʥʠʯʝʩʢʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥr, ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʠ 

ʚʦʜʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚè [7, ʩ. 1]. 

ɺʠʢʦʨʠʩʪʘʥʦ 4 ʚʠʜʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ: ʥʝʣʽʥʽʡʥʽ ɦʫʨʽ, ʤʠʰʽ, 

ʤʫʨʯʘʢʠ ʽ ʢʨʦʣ,̔ ʷʢʽ ʫʪʨʠʤʫʚʘʣʠʩ ̫ ʚ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʭʘʨʯʦʚʦʤʫ 

ʨʘʮʽʦʥʽ, ʟʛʽʜʥʦ ʟ ʧʨʘʚʠʣʘʤʠ çʥʘʣʝʞʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʧʨʘʢʪʠʢʠè (GLP) ʽ 

ʜʦʪʨʠʤʘʥʥʷʤ ʟʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭ, 
































