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ʐʫʙʠʥʘ 

ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ - ʬʠʣʠʘʣ 

çʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʧʠʪʘʥʠʷ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʠè, ʛ. ʄʦʩʢʚʘ, 

ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʣʠʥʝʡʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʠʱʝʚʳʭ 

ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʥʘʨʢʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ɼʣʷ 

ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʵʪʘʥʦʣʘ ʩʧʠʨʪʘ ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʫʨ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ ʚʚʦʜʠʣʠʩʴ 

ʠʥʛʨʝʜʠʝʥʪʳ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʙʣʘʜʘʶʱʠʝ ʵʪʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʣʝʪʘʣʴʥʦʩʪʠ ʠ ʦʩʪʨʦʪʳ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʫ ʞʠʚʦʪʥʳʭ, 

ʧʦʣʫʯʘʚʰʠʭ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʝ ʨʘʩʪʚʦʨʳ, ʚʢʣʶʯʘʶʱʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʦʢʩʠʯʥʦʩʪʴ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ, ʢʦʤʧʣʝʢʩʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ, 

ʢʨʳʩʳ-ʩʘʤʮʳ, ʠʥʪʦʢʩʠʢʘʮʠʷ, ʧʦʩʪʠʥʪʦʢʩʠʢʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ɺʅʀʀʇɹʊ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ  ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ ʩʦ 

ʩʥʠʞʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ. ʈʝʰʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʥʘʧʠʪʢʘ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʥʘʧʠʪʢʘ ʚ ʦʧʳʪʘʭ in vivo - ʦʮʝʥʢʠ 

ʪʷʞʝʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦʩʪʠʥʪʦʢʩʠʢʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʳʞʠʚʘʝʤʦʩʪʠ, ʚʣʠʷʥʠʷ ʥʘʧʠʪʢʘ 

ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʜʨ. [1, 2].   

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ɺʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʝʩʧʦʨʦʜʥʳʝ ʢʨʳʩʳ-ʩʘʤʮʳ, ʤʘʩʩʦʡ 250-350 ʛ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ. ʀʩʩʣʝʜʫʝʤʳʡ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ʥʘʧʠʪʢʠ 

ʚʚʦʜʠʣʠ ʞʠʚʦʪʥʳʤ ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 7 ʩʫʪʦʢ.  

ʏʝʨʝʟ 10-13 ʯʘʩʦʚ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʥʘʯʠʥʘʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʟʥʘʢʠ 

ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʠ ʧʦʚʪʦʨʷʣʠ ʠʭ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʪʨʠ ʯʘʩʘ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʰʢʘʣʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʨʘʙʦʪʝ [3]: ʯʝʤ ʚʳʰʝ ʙʘʣʣ, ʪʝʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʧʦʢʘʟʘʪʝʣʴ ʩʠʥʜʨʦʤʘ 

ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ.   

 

ʅʘʧʠʪʢʠ ʠ ʨʘʩʪʚʦʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨ ʨʝʢʪʠʬʠʢʦʚʘʥʥʦʛʦ ʩʧʠʨʪʘ 

çʃʶʢʩè ʢʨʝʧʦʩʪʴʶ 40%. ʀʩʩʣʝʜʫʝʤʳʤʠ ʥʘʧʠʪʢʘʤʠ ʙʳʣʠ ʨʘʩʪʚʦʨʳ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

ʢʨʝʧʦʩʪʴʶ 40%, ʩʦʜʝʨʞʘʱʠʡ ʢʦʤʧʣʝʢʩʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ: çʇʘʥʪʳ ʤʘʨʘʣʘè [ʊʋ 9229-018-

68127226-2017]; çʂʝʜʨʦʚʥʠʢè [ʊʋ 9229-019-68127226-2017]; çʃʝʩʥʳʝ ʷʛʦʜʳ çʄʦʨʦʰʢʘè [ʊʋ 

9229-013-68127226-2017];  çʃʠʤʦʥʥʠʢè [ʊʋ 9229-015-68127226-2017], ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʊʈ ʊʉ 021/2011 ʠ ʊʈ ʊʉ 029/2012. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

1. ɺʣʠʷʥʠʝ ʨʘʩʪʚʦʨʦʚ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʨʳʩ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ï ʧʨʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʚ 

ʧʝʨʠʦʜ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ.  



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʥʘ ʬʦʥʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʧʨʠ 

ʦʪʤʝʥʝ ʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ɻʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʦʪʤʝʯʝʥʘ ʚ ʛʨʫʧʧʝ çʇʘʥʪʳ 

ʤʘʨʘʣʘè ʠ ʚ ʧʝʨʠʦʜ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʚ ʛʨʫʧʧʝ çʃʝʩʥʳʝ ʷʛʦʜʳ çʄʦʨʦʰʢʘè, ʦʜʥʘʢʦ, ʦʥʘ 

ʩʦʩʪʘʚʠʣʘ ʚʜʚʦʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

 

ʊʘʙʣʠʮʘ 1 

  

ɺʳʞʠʚʘʝʤʦʩʪʴ ʢʨʳʩ ʥʘ ʬʦʥʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʚ ʧʝʨʠʦʜ ʦʪʤʝʥʳ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

ʨʘʩʪʚʦʨʘʤʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 40% ʢʨʝʧʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʨʝʮʝʧʪʫʨʝ ʢʦʤʧʣʝʢʩʥʳʝ 

ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ 

 

ʅʦʤʝʨ 

ʠʩʩʣʝ- 

ʜʦʚʘʥʠʷ 

ʇʝʨʠʦʜ                                         

ʥʘʙʣʶʜʝʥʠʝ 

ɻʨʫʧʧʳ 

ʅʘ ʬʦʥʝ 

ʠʥʪʦʢʩʠʘʮʠʠ 

ʆʪʤʝʥʘ ʵʪʘʥʦʣʘ 

1 çʇʘʥʪʳ ʤʘʨʘʣʘè 7,7 0 

 çʂʝʜʨʦʚʠʢè 0 0 

 ʂʦʥʪʨʦʣʴ 1 15,4 15,4 

2 çʃʝʩʥʳʝ ʷʛʦʜʳ çʄʦʨʦʰʢʘè 0 6,7 

 çʃʠʤʦʥʥʠʢè 0 0 

 ʂʦʥʪʨʦʣʴ 2 6,7 14,3 

 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ, ʢʦʥʪʨʦʣʴʥʳʝ 

ʦʙʨʘʟʮʳ ʛʦʪʦʚʠʣʠʩʴ ʜʣʷ ʢʘʞʜʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦ (ʥʫʤʝʨʘʮʠʷ ï 1, 2).   

 

2. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʷʞʝʩʪʠ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʧʦʩʣʝ 

ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ ʨʘʩʪʚʦʨʘʤʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʢʦʤʧʣʝʢʩʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʪʷʞʝʩʪʠ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʯʝʨʝʟ 13, 16 ʠ 

36 ʯʘʩʦʚ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ -  ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʥʳʝ 

ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ. 

 

ʊʘʙʣʠʮʘ 2 

 

ʈʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʚ ʙʘʣʣʘʭ ʧʦʩʣʝ ʬʦʨʩʠʨʦʚʘʥʥʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ ʥʘʧʠʪʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʢʦʤʧʣʝʢʩʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ çʇʘʥʪʳ 

ʤʘʨʘʣʘè, çʂʝʜʨʦʚʥʠʢè, ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

 

 

ɻʨʫʧʧʳ 

ɺʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ 

(ʧʦʩʣʝ
 
ʧʦʩʣʝʜʥʝʛʦ

 
ʚʚʝʜʝʥʠʷ) ʯʘʩ. 

ʉʨ. ʙʘʣʣ ʟʘ 

ʚʝʩʴ ʧʝʨʠʦʜ 

13 16 36 

çʇʘʥʪʳ 

ʤʘʨʘʣʘè 
11,5°2,2

*
 6,9°1,8

**
 0,9°0,9

***
 8,7°2,3 

çʂʝʜʨʦʚʥʠʢè 7,2°2,5
***

 3,4°1,2
***

 0,5°0,7
***

 7,4°2,0 

ʂʦʥʪʨʦʣʴ 13,5°2,6 8,9°1,2 3,5°1,5 11,3°2,0 

 

ʇʨʠʤʝʯʘʥʠʝ. *** - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ p<0,001 ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ, 
** 

 - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ p<0,01 ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚʦ 

ʚʩʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ, 
* 

 - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ p<0,05 ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚʦ ʚʩʝ 

ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ 

 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʏʝʨʝʟ 13 ʯʘʩʦʚ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ çʂʝʜʨʦʚʥʠʢè ʠ çʇʘʥʪʳ ʤʘʨʘʣʘè ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʚ ʩʪʦʨʦʥʫ ʩʥʠʞʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨ<0,001 ʠ ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ  ʥʘʙʣʶʜʝʥʠʷ (16 ʯʘʩʦʚ) ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʷ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ. ʂ 36 ï ʤʫ ʯʘʩʫ 

ʦʪʤʝʥʳ ʧʨʠʟʥʘʢʠ ʘʙʩʪʠʥʝʥʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʛʨʫʧʧʘʭ çʂʝʜʨʦʚʥʠʢè ʠ 

çʇʘʥʪʳ ʤʘʨʘʣʘè.  

ɺ ʧʝʨʠʦʜ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʧʦʩʣʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ ʨʘʩʪʚʦʨʘʤʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ çʄʦʨʦʰʢʘè ʠ çʃʠʤʦʥʥʠʢè, ʪʷʞʝʩʪʴ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʚʦ 

ʚʩʝʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʪʣʠʯʘʣʘʩʴ ʢʦʥʪʨʦʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʥʜʨʦʤ ʦʪʤʝʥʳ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʝ ʨʘʩʪʚʦʨʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ, ʧʨʦʪʝʢʘʝʪ ʣʝʛʯʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʘ ʩʯʝʪ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʝ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ [4, 5].  

ʆʜʥʘʢʦ, ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʘʣʢʦʛʦʣʷ ʚ ʥʘʧʠʪʢʝ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʚ 

ʨʝʮʝʧʪʫʨʫ ʣʶʙʦʛʦ çʧʦʣʝʟʥʦʛʦè ʠʥʛʨʝʜʠʝʥʪʘ. ɺʳʚʦʜ ʦ ʩʪʝʧʝʥʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʪʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʩʫʙʩʠʜʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʟʘʜʘʥʠʷ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʊʝʤʘ ʄʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ ˉ 0410-2022-0006). 
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Abstract 

The aim of the work was to study the effect of a line of complex food additives in alcoholic 

beverages on the narcogenic potential of ethyl alcohol. To reduce the toxicity of ethanol alcohol, 

ingredients presumably possessing this ability were introduced into the formulations of alcoholic 
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beverages. The results of the studies showed a decrease in the mortality and severity of ethanol 

withdrawal syndrome in animals treated with water-alcohol solutions, including complex dietary 

supplements. 

 

Keywords: Toxicity of alcoholic beverages, complex food additives, male rats, intoxication, 

post-intoxication state. 
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ʄɽʊʆɼ ʀʆʅʅʆʁ ʍʈʆʄɸʊʆɻʈɸʌʀʀ ʀ ɽɻʆ ʇʈɸʂʊʀʏɽʉʂʆɽ ʇʈʀʄɽʅɽʅʀɽ ɺ 

ʂʆʅʊʈʆʃɽ ʂɸʏɽʉʊɺɸ ɼʀʉʊʀʃʃʀʈʆɺɸʅʅʓʍ ʅɸʇʀʊʂʆɺ 

 

ʀ. ʄ. ɸʙʨʘʤʦʚʘ, ʄ. ʕ. ʄʝʜʨʠʰ, ɺ. ɹ. ʉʘʚʝʣʴʝʚʘ, 

ɸ. ɻ. ʈʦʤʘʥʦʚʘ, ʅ. ɺ. ʄʘʪʨʦʩʦʚʘ
 

ɺʅʀʀʇɹʊ ï ʬʠʣʠʘʣ çʌʀʎ ʧʠʪʘʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʳʭ 

ʥʘʧʠʪʢʦʚ ʤʝʪʦʜʦʤ ʠʦʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʪʠʧʠʯʥʳʝ ʜʠʘʧʘʟʦʥʳ ʤʘʩʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ. ʇʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʛʨʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠʟ ʬʠʣʴʪʨ-ʢʘʨʪʦʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʣʠʢʝʨʦ-ʚʦʜʦʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʦʥʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʚ ʩʠʩʪʝʤʫ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, 

ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ, ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʫʩʪʨʘʥʷʷ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʳʝ ʥʘʧʠʪʢʠ, ʩʘʤʦʛʦʥ, ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʝ,  

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʪʘʙʠʣʴʥʦʩʪʴ, ʠʦʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʚ ʩʤʝʥʝ ʧʨʠʦʨʠʪʝʪʦʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʚʩʸ ʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʠʨʪʥʳʤ ʥʘʧʠʪʢʘʤ ʥʘ 

ʥʘʪʫʨʘʣʴʥʦʤ ʩʳʨʴʝ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʧʠʪʢʠ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʟʝʨʥʦʚʳʭ 

ʜʠʩʪʠʣʣʷʪʦʚ, ʥʘʧʨʠʤʝʨ ʩʘʤʦʛʦʥ, ʧʦʣʫʛʘʨ ʠ ʜʨʫʛʠʝ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʠʢʠ 

ʢʦʥʪʨʦʣʷ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʜʘʶʪ ʧʦʣʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦ ʢʘʯʝʩʪʚʝ ʨʝʘʣʠʟʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭʥʦʭʠʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ ʠ ʨʫʩʩʢʠʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ 

ʥʘʪʫʨʘʣʴʥʦʤ ʩʳʨʴʝ, ʨʘʩʰʠʨʝʥʠʠ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʙʳ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʷʚʣʷʝʪʩʷ ʫʭʫʜʰʝʥʠʝ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ ʠʭ ʜʣʠʪʝʣʴʥʦʤ 

ʭʨʘʥʝʥʠʠ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʳʭ ʩʧʠʨʪʥʳʭ 

ʥʘʧʠʪʢʦʚ ʷʚʣʷʶʪʩʷ ʦʩʘʜʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʣʠ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʦʜʝʨʞʘʱʠʝ ʢʘʪʠʦʥʳ 

ʞʝʣʝʟʘ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʥʘʪʨʠʷ ʠ ʘʥʠʦʥʳ ʩʫʣʴʬʘʪʦʚ, ʬʦʩʬʘʪʦʚ, ʭʣʦʨʠʜʦʚ, ʩʠʣʠʢʘʪʦʚ ʠ ʦʢʩʘʣʘʪʦʚ 

[1-3]. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʧʘʜʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʨʪʥʳʝ ʥʘʧʠʪʢʠ ʷʚʣʷʶʪʩʷ 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʦʜʘ, ʘ ʪʘʢ ʞʝ ʩʦʨʙʝʥʪʳ 

ʬʠʣʴʪʨ-ʢʘʨʪʦʥʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳ ʢ ʢʠʩʣʳʤ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʤ ʩʨʝʜʘʤ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʪʘʥʦʣʘ 40% ʦʙ.[4-5]. 

ʉʨʝʜʠ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʧʠʨʪʥʳʭ 

ʥʘʧʠʪʢʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʦʥʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʢʘʪʠʦʥʳ ʠ ʘʥʠʦʥʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʳʭ 

ʥʘʧʠʪʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʠʦʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ.  

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢ ʞʝ ʚʭʦʜʠʣʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʤʠʛʨʠʨʫʶʱʠʭ ʠʟ ʩʦʨʙʝʥʪʦʚ ʬʠʣʴʪʨ-ʢʘʨʪʦʥʦʚ. ʕʪʠ ʩʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʪ ʟʘʨʘʥʝʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʤʫʪʥʝʥʠʡ ʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ʆʙʨʘʟʮʳ ʠ ʠʭ ʧʦʜʛʦʪʦʚʢʘ ʢ ʘʥʘʣʠʟʫ. ʆʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ ʠ ʦʙʨʘʟʮʳ ʬʠʣʴʪʨ-ʢʘʨʪʦʥʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʣʠʢʝʨʦʚʦʜʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʀʦʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʦʥʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ Eco IC ʬʠʨʤʳ METROHM (ʐʚʝʡʮʘʨʠʷ) ʩ ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʜʝʪʝʢʪʦʨʦʤ. ʋʩʣʦʚʠʷ ʨʘʟʜʝʣʝʥʠʷ ʢʘʪʠʦʥʦʚ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ Metrosep C 4; 150/4.0 

mm; ʵʣʶʝʥʪ: 1,7 ʤʤʦʣʴ/ʣ HNO3 ʠ 0,7 ʤʤʦʣʴ/ʣ ʜʠʧʠʢʦʣʠʥʦʚʦʡ ʢʠʩʣʦʪʳ; ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʵʣʶʝʥʪʘ 

0,9 ʩʤ3/ʤʠʥ. ʋʩʣʦʚʠʷ ʨʘʟʜʝʣʝʥʠʷ ʘʥʠʦʥʦʚ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ: Metrosep A Supp 16; 

150/4.0 mm; ʵʣʶʝʥʪ: 7,5 ʤʤʦʣʴ/ʣ Na2CO3 ʠ 0,75 ʤʤʦʣʴ/ʣ NaOH, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʵʣʶʝʥʪʘ 0,8 

ʩʤ3/ʤʠʥ.  

ʇʨʝʜʝʣ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʥʝ ʙʦʣʝʝ 15%. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʣʠʢʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʦʥʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ 761 Compact 

IC ʬʠʨʤʳ METROHM (ʐʚʝʡʮʘʨʠʷ) ʩ ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ. ʋʩʣʦʚʠʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʠʣʠʢʘʪʦʚ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ Hamilton PRP-X100, 150/4.0 mm, ʵʣʶʝʥʪ 3,2 ʤʤʦʣʴ/ʜʤ3 

ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʠ 0,5 ʤʤʦʣʴ/ʜʤ3 ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʵʣʶʝʥʪʘ 1 ʩʤ3/ʤʠʥ.  

ʇʨʝʜʝʣ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʥʝ ʙʦʣʝʝ 15%. 

ʉʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʞʝʣʝʟʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʩ ʵʣʝʢʪʨʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʠʟʘʮʠʝʡ çʂɺɸʅʊ-Z.ʕʊɸè, ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 372,0 ʥʤ ʠ ʪʦʣʱʠʥʝ ʱʝʣʠ ʤʦʥʦʭʨʦʤʘʪʦʨʘ ï 0,25 ʤʤ. 

ʇʨʝʜʝʣ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʥʝ ʙʦʣʝʝ 20%. 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʠʦʥʥʳʡ ʩʦʩʪʘʚ  20 

ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʀʟ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ 

ʥʘʭʦʜʷʪʩʷ ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ: ʥʘʪʨʠʷ 1,1-19,7 ʤʛ/ʜʤ3, ʘʤʤʦʥʠʷ 0,6-1,7 ʤʛ/ʜʤ3; ʢʘʣʠʷ 0,1-33,9 

ʤʛ/ʜʤ3; ʢʘʣʴʮʠʷ 0,3-9,2 ʤʛ/ʜʤ3; ʤʘʛʥʠʷ 0,3-2,7 ʤʛ/ʜʤ3; ʭʣʦʨʠʜʦʚ 0,2-2,5 ʤʛ/ʜʤ3, ʬʦʩʬʘʪʦʚ 0,2-7,7 

ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʦʚ 0,1-7,2 ʤʛ/ʜʤ3, ʦʢʩʘʣʘʪʦʚ 0,1-1,2 ʤʛ/ʜʤ3, ʩʠʣʠʢʘʪʦʚ 0,5-5,0 ʤʛ/ʜʤ3. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʪʘʢ ʞʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦʤ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʛʨʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠʟ ʩʦʨʙʝʥʪʦʚ, ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʛʦ ʥʘʧʠʪʢʘ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʬʠʣʴʪʨ-

ʢʘʨʪʦʥ 7 ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

  

ʊʘʙʣʠʮʘ 1  

 

ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʛ/ʜʤ3 ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ 

ʬʠʣʴʪʨʘʪʦʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʛʦ ʥʘʧʠʪʢʘ 

 

ʆʧʨʝʜʝʣʷʝʤʳʡ 

ʵʣʝʤʝʥʪ 

ʀʩʭʦʜ-ʥʳʡ 

ʦʙʨʘʟʝʮ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʬʠʣʴʪʨ-ʢʘʨʪʦʥʦʚ 

ʊ KFM  G-12 AF 101 

H 

SK 

1000 

XE 

200 

H 

AF 

70 

ʅʘʪʨʠʡ 11,5 15,9 11,3 10,9 9,5 12,8 16,7 15,8 

ɸʤʤʦʥʠʡ 2,1 2,5 1,9 1,6 1,7 1,3 1,5 1,6 

ʂʘʣʠʡ 0,4 0,30 0,1 0,7 0,50 1,6 1,3 1,0 

ʂʘʣʴʮʠʡ 0,6 12,5 15,8 5,1 4,1 7,9 8,7 7,9 

ʄʘʛʥʠʡ 0,2 2,0 3,1 1,7 1,0 4,1 2,4 1,6 

ʂʨʝʤʥʠʡ 1,8 5,7 4,8 3,6 2,7 3,4 5,0 4,1 

ɾʝʣʝʟʦ* 177,3 41,8 37,8 30,8 23,6 11,3 10,0 5,3 

 

* - ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ, ʤʢʛ/ʜʤ3 

 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʦ ʪʦʤ, ʯʪʦ ʠʟ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʬʠʣʴʪʨ-ʢʘʨʪʦʥʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʤʳʚʘʥʠʝ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ ʠ ʢʨʝʤʥʠʷ.  ɼʘʥʥʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʬʠʣʴʪʨʘʪʳ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʩʪʘʥʦʚʷʪʩʷ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʤʠ ʠ ʤʦʛʫʪ ʚ 

ʧʦʩʣʝʜʩʪʚʠʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʤʦʥʦ- ʠ ʜʠʩʘʭʘʨʠʜʘʤʠ, 

ʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ,  ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʭʫʜʰʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʦʥʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʚ ʩʠʩʪʝʤʫ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, 

ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ, ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʫʩʪʨʘʥʷʷ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʤʝʪʦʜʠʢʠ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʫʭʫʜʰʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʝ ˉ 
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Abstract 

This work describes the ionic composition studies of several distilled alcoholic beverages by ion 

chromatography with conductometric detection. Typical mass concentrations ranges for cations and anions 

have been established. Microelement migration from filter cardboard used in alcoholic beverage production 

has been researched. Introducing the described express methods into the quality control system for alcoholic 

beverages obtained from herbal raw materials will make it possible to control the critical points in their 

production, thereby timely eliminating the drinks quality deterioration causes.  
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*ɸʣʤʘʪʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

**ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʠʤʧʝʨʘʪʦʨʘ ʇʝʪʨʘ Iè, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɼʣʷ ʮʝʣʝʚʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʤʷʩʥʳʭ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ 

(ʇɺ) ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʦʝʚʳʡ ʬʘʨʰ ʦʢʘʨʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʥ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʬʦʩʬʦʨʘ, 

ʞʝʣʝʟʘ. ʆʢʘʨʫ ʧʨʠʤʝʥʷʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ (ɹʋʂ). 

ɼʣʷ ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ɹʋʂ ʠ ʢʦʨʨʝʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʫʪʦʚʫʶ ʤʫʢʫ ʠ ʢʦʥʮʝʥʪʨʘʪ 

ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʚʷʜʠʥʘ, ʤʷʩʦ ʧʪʠʮʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʚʘʣʢʠ, ʩʦʝʚʳʡ ʬʘʨʰ ʦʢʘʨʘ, 

ʥʫʪʦʚʘʷ ʤʫʢʘ, ʢʦʥʮʝʥʪʨʘʪ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ 

 

ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠʭ ʦʙʦʛʘʱʝʥʠʷ ʇɺ c ʧʨʠʜʘʥʠʝʤ 

ʜʠʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ [1-3]. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʇɺ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʝʚʳʡ ʬʘʨʰ ʦʢʘʨʘ (ʉʊʆ 

81952917-001-2013), ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çʉʦʝʚʳʡ ʠʩʪʦʯʥʠʢè, ʛ. ɺʦʨʦʥʝʞ. ʆʢʘʨʘ ʧʦʣʫʯʝʥʘ ʠʟ 

ʩʦʝʚʳʭ ʙʦʙʦʚ ʩʦʨʪʦʚ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʙʝʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. ɺ 100 ʛ 

ʧʨʦʜʫʢʪʘ, ʧʦ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʩʦʜʝʨʞʠʪʩʷ 4,7 ʛ ʙʝʣʢʘ, 2,0 ʛ ʞʠʨʘ, 18,4 ʛ 

ʥʝʧʝʨʝʚʘʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚ ʞʠʚʳʭ ʩʠʩʪʝʤʘʭ ʬʫʥʢʮʠʠ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʝʚʳʡ ʬʘʨʰ ʦʢʘʨʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ 

ʩʦʩʪʘʚʫ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʬʦʩʬʦʨʘ, ʞʝʣʝʟʘ (ʪʘʙʣʠʮʘ 1). 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʩʦʩʪʘʚʘ ʤʷʩʥʳʭ ʨʫʙʣʝʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʨʨʝʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʩʦʝʚʳʡ ʬʘʨʰ ʦʢʘʨʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʧʦʥʝʥʪʘ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʫʪʦʚʦʡ ʤʫʢʦʡ ʠ ʢʦʥʮʝʥʪʨʘʪʦʤ 

ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʷʩʦ ʢʦʪʣʝʪʥʦʝ ʛʦʚʷʞʴʝ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 15 %, ʘ ʪʘʢʞʝ ʤʷʩʦ ʧʪʠʮʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʚʘʣʢʠ. 

 

ʊʘʙʣʠʮʘ 1 

 

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʩʦʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

 

ʇʦʢʘʟʘʪʝʣʴ, ʥʘ 100 ʛ 

ʧʨʦʜʫʢʪʘ  

ʉʦʝʚʳʡ ʙʝʣʦʢ 

(ʠʟʦʣʷʪ) 

ʆʢʘʨʘ 

ʅʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ:   

ʚʘʣʠʥ  6,0 4,0 

ʠʟʦʣʝʡʮʠʥ 5,2 2,5 

ʣʝʡʮʠʥ  7,6 7,6 

ʣʠʟʠʥ  6,0 4,8 

ʤʝʪʠʦʥʠʥ + ʮʠʩʪʠʥ 3,1 1,2 

ʪʨʝʦʥʠʥ  4,0 3,1 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʬʝʥʠʣʘʣʥʠʥ + ʪʠʨʦʟʠʥ 7,6 10,2 

ʪʨʠʧʪʦʬʘʥ  1,3 1,1 

ʉʫʤʤʘ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ 40,8 34,5 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʤʛ%:   

ʢʘʣʠʡ  81 1046 

ʢʘʣʴʮʠʡ  178 260 

ʤʘʛʥʠʡ  39 163 

ʬʦʩʬʦʨ  776 396 

ʞʝʣʝʟʦ  14,5 8 

 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʦʢʘʟʳʚʘʝʪ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʷʩʥʦʛʦ ʬʘʨʰʘ (ʪʘʙʣʠʮʘ 2), ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʷʩʥʦʡ ʨʫʙʣʝʥʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ çʂʦʪʣʝʪʳ ʜʣʷ ʜʝʪʩʢʦʛʦ 

ʧʠʪʘʥʠʷè, ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ - ʤʷʩʥʦʡ ʨʫʙʣʝʥʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ 

çʂʦʪʣʝʪʳ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷè ʩ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ 

ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʝʚʦʡ ʦʢʘʨʳ ʚ ʩʦʩʪʘʚʝ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 2 

 

ɺʣʠʷʥʠʝ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʩʦʝʚʦʡ ʦʢʘʨʦʡ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʷʩʥʦʛʦ ʬʘʨʰʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʤʷʩʥʳʭ ʬʘʨʰʝʡ 

ʆʙʨʘʟʝʮ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

ʢʦʥʪʨʦʣʴʥʳʡ ʦʧʳʪʥʳʡ 

ʨʅ, ʝʜ 6,65Ñ0,26 6,72Ñ0,27 

ɺʣʘʛʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 80,1Ñ0,39 89,1Ñ0,36 

ɺʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 69,3Ñ0,23 77,4Ñ0,26 

ʇʦʪʝʨʠ ʤʘʩʩʳ ʧʨʠ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʝ, % 

19,0Ñ0,1 9,0Ñ0,07 

 

ʊʘʙʣʠʮʘ 3 

 

ɺʣʠʷʥʠʝ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʩʦʝʚʦʡ ʦʢʘʨʦʡ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ  

ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʦʩʣʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʆʙʨʘʟʝʮ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

ʢʦʥʪʨʦʣʴʥʳʡ ʦʧʳʪʥʳʡ 

ɺʥʝʰʥʠʡ ʚʠʜ ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʘʷ ʬʦʨʤʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʟ 

ʨʘʟʦʨʚʘʥʥʳʭ ʢʨʘʝʚ 

ʎʚʝʪ ʂʦʨʠʯʥʝʚʳʡ ʉʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ 

ɿʘʧʘʭ ʠ ʚʢʫʩ 
ʉʚʦʡʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʫ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ ʠ ʟʘʧʘʭʦʚ  

ʂʦʥʩʠʩʪʝʥʮʠʷ ʉʦʯʥʘʷ, ʥʝʞʥʘʷ ɹʦʣʝʝ ʩʦʯʥʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʩʠʩʪʝʥʮʠʠ ʞʘʨʝʥʳʭ ʢʦʪʣʝʪ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʩʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʜʭʦʜʘ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʝʚʦʛʦ ʬʘʨʰʘ ʦʢʘʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʙʝʣʢʘʤʠ ʥʫʪʦʚʦʡ 

ʤʫʢʠ ʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʚ ʨʝʮʝʧʪʫʨʘʭ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ ʧʨʠʜʘʥʠʝʤ 

ʜʠʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 
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Abstract 

Soy minced okara was used for the targeted enrichment of minced meat semi-finished 

products with dietary fibers (DF). Additionally, it is a source of high-grade protein in amino acid 

composition, as well as potassium, calcium, magnesium, phosphorus, iron. Okara was used as a 

component of a protein-carbohydrate composition (PCC). Chickpea flour and whey protein 

concentrate were used to balance the amino acid composition of beech and correct the functional 

and technological properties of food systems 
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ɸʥʥʦʪʘʮʠʷ  

ʆʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʥʪʨʘʪʦʚ ʣʘʢʪʫʣʦʟʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʱʝʣʦʯʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʨʝʘʢʮʠʠ ʠʟʦʤʝʨʠʟʘʮʠʠ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʤʝʘʪʦʚ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʤʝʘʪʳ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ, ʣʘʢʪʦʟʘ, ʠʟʦʤʝʨʠʟʘʮʠʷ, 

ʱʝʣʦʯʥʦʡ ʢʘʪʘʣʠʟʘʪʦʨ, ʨʅ ʩʨʝʜʳ, ʣʘʢʪʫʣʦʟʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚ ʧʠʪʘʥʠʠ 

ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʥʫʪʨʠʝʥʪʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʨʘʙʦʪʢʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʭ ʩʦʩʪʘʚʝ ʧʨʦʙʠʦʪʠʢʦʚ ʠ ʧʨʝʙʠʦʪʠʢʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ [1, 2, 3]. 

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʤʙʨʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦʜʚʝʣʠ ʬʫʥʜʘʤʝʥʪ 

ʧʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʜʝʣʝʥʠʷ ʩʳʚʦʨʦʪʢʠ ʥʘ 

ʚʳʩʦʢʦʯʠʩʪʳʡ ʙʝʣʦʢ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʣʘʢʪʦʟʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʚʦʨʦʪʢʠ. 

ʕʪʘ ʪʝʥʜʝʥʮʠʷ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʧʨʦʜʦʣʞʠʪʩʷ, ʪʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʷʶʪ ʥʦʚʳʝ 

ʙʠʦʘʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʘ ʧʦʪʨʝʙʠʪʝʣʠ ʫʟʥʘʶʪ ʙʦʣʴʰʝ ʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʩʪʘʚʫ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʘʪʦʚ ʣʘʢʪʫʣʦʟʳ ʧʠʱʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʧʝʨʤʝʘʪʘʤ, ʧʦʣʫʯʘʝʤʳʤ ʚ 

ʧʨʦʮʝʩʩʝ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ, ʧʦʜʩʳʨʥʦʡ ʠ ʪʚʦʨʦʞʥʦʡ ʩʳʚʦʨʦʪʢʠ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʪʦʨʠʯʥʳʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʥʘ ʙʘʟʝ ɸʆ 

çʄʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡè ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʩʭʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʳʨʴʶ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʘʪʦʚ ʣʘʢʪʫʣʦʟʳ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ: 

¶ ʇʝʨʤʝʘʪ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ (ʜʘʣʝʝ ʇʆʄ); 

¶ ʇʝʨʤʝʘʪ ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʚʝʨʜʳʭ ʩʳʨʦʚ ʚ 

ɸʆ çʄʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡè (ʜʘʣʝʝ ʇʇʉ); 

¶ ʇʝʨʤʝʘʪ ʪʚʦʨʦʞʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʚʦʨʦʛʘ ʚ ɸʆ 

çʄʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡè (ʜʘʣʝʝ ʇʊʉ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʩʦʚʤʝʩʪʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ɸʆ çʄʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡè ʠ ʎʝʥʪʨʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʞʠʥʠʨʠʥʛʘ ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ɸʆ çʄʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡè (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

 

ʉʦʩʪʘʚ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ 

 

ɺʠʜ ʣʘʢʪʦʟʦ-

ʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ 

ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, % 

ʆʙʨʘʟʝʮ 

ˉ 1 

ʆʙʨʘʟʝʮ 

ˉ 2 

ʆʙʨʘʟʝʮ 

ˉ3 

ʆʙʨʘʟʝʮ 

ˉ4  

ʆʙʨʘʟʝʮ 

ˉ5  

ʆʙʨʘʟʝʮ 

ˉ 6 

ʇʝʨʤʝʘʪ ʆʄ 20 40 50  60  80  - 

ʇʝʨʤʝʘʪ ʇʉ 80 60 50 40 20 - 

ʇʝʨʤʝʘʪ ʊʉ - - - - - 100 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʩʩʘ ʠʟʦʤʝʨʠʟʘʮʠʠ ʣʘʢʪʦʟʳ ʚ ʣʘʢʪʫʣʦʟʫ ʚ ʨʘʩʪʚʦʨʘʭ ʣʘʢʪʦʟʳ ʠ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʧʦ ʤʝʭʘʥʠʟʤʫ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʘʣʴʜʦʟʳ ʚ ʢʝʪʦʟʫ  (L-A ʪʨʘʥʩʬʦʨʤʘʮʠʠ) ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʨʅ ʩʨʝʜʳ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʥʝ 

ʤʝʥʝʝ 10,0. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʱʝʣʦʯʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʨʝʘʢʮʠʠ ʠʟʦʤʝʨʠʟʘʮʠʠ ʣʘʢʪʦʟʳ ʚ ʣʘʢʪʫʣʦʟʫ (10 %-ʡ ʨʘʩʪʚʦʨ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ) ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʝʨʤʝʘʪʦʚ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2-4. 

ʊʘʙʣʠʮʘ 2 

 

ɺʣʠʷʥʠʝ ʱʝʣʦʯʥʦʛʦ ʨʝʘʛʝʥʪʘ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ 

 ˉ 1, ˉ 2 (p Ò 0,05) 

 

ˉ ʧ/ʧ ɼʦʟʘ ʚʥʝʩʝʥʠʷ 10 %-

ʛʦ ʨʘʩʪʚʦʨʘ NaOH, % 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

(ʦʙʨʘʟʝʮ ˉ1) 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʦʙʨʘʟʝʮ ˉ2) 

pH ʆɺʇ, mv pH ʆɺʇ, mv 

1 2 3 4 5 6 

1 ʢʦʥʪʨʦʣʴ 6,45 44 6,5 44 

2 0,1 6,97 -7,9 7,01 21,4 

3 0,2 7,23 -22,6 7,35 0,2 

4 0,3 7,63 -45,4 7,75 -34,8 

5 0,4 8,14 -74,6 8,5 -92,9 

6 0,5 9,03 -126,5 9,3 -126 

7 0,6 9,67 -163,4 9,47 -145,4 

8 0,7 10,03 -184,5 9,81 -155 

9 0,8 10,22 -195,5 10,07 -163 

 

ʊʘʙʣʠʮʘ 3 

 

ɺʣʠʷʥʠʝ ʱʝʣʦʯʥʦʛʦ ʨʝʘʛʝʥʪʘ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ  

ˉ 3, ˉ 4 (p Ò 0,05) 

 

ˉʧ/ʧ ɼʦʟʘ ʚʥʝʩʝʥʠʷ 10 %-

ʛʦ ʨʘʩʪʚʦʨʘ NaOH, % 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

(ʦʙʨʘʟʝʮ ˉ3) 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʦʙʨʘʟʝʮ ˉ4) 

pH ʆɺʇ, mv pH ʆɺʇ, mv 

1 2 3 4 5 6 

1 ʢʦʥʪʨʦʣʴ 6,5 44 6,55 40 
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2 0,1 7,03 -11,4 7,16 11,7 

3 0,2 7,41 -32,5 7,5 -44,1 

1 2 3 4 5 6 

4 0,3 7,89 -61,3 8,2 -51,4 

5 0,4 8,61 -103 9 -98,9 

6 0,5 9,13 -134,1 9,36 -106,7 

7 0,6 9,63 -163,8 9,79 -141,7 

8 0,7 9,86 -177,4 10,03 -161,6 

9 0,8 10,15 -194,3   

ʊʘʙʣʠʮʘ 4 

 

ɺʣʠʷʥʠʝ ʱʝʣʦʯʥʦʛʦ ʨʝʘʛʝʥʪʘ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ 

 ˉ 5, ˉ 6 (p Ò 0,05) 

 

ˉʧ/ʧ ɼʦʟʘ ʚʥʝʩʝʥʠʷ 10 %-

ʛʦ ʨʘʩʪʚʦʨʘ NaOH, % 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

(ʦʙʨʘʟʝʮ ˉ5) 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʦʙʨʘʟʝʮ ˉ6) 

pH ʆɺʇ, mv pH ʆɺʇ, mv 

1 2 3 4 5 6 

1 ʢʦʥʪʨʦʣʴ 6,55 40 4,46 168,6 

2 0,1 7,09 11,7 4,76 150,7 

3 0,2 7,46 -17,7 5,16 126,7 

4 0,3 8,6 -56,7 5,48 107,8 

5 0,4 9,29 -95,5 5,98 78,2 

6 0,5 9,78 -129,1 6,27 61,5 

7 0,6 10,13 -159,4 6,46 50,8 

8 0,7   6,53 46,5 

9 0,8   6,69 37,1 

10 0,9   6,94 23,8 

11 1,0   7,15 10,2 

12 1,2   7,97 -38,3 

13 1,4   9,26 -114,5 

14 1,5   9,81 -147,2 

15 1,6   10,06 -162,1 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʜʣʷ 

ʠʟʦʤʝʨʠʟʘʮʠʠ ʣʘʢʪʦʟʳ ʚ ʣʘʢʪʫʣʦʟʫ ʟʥʘʯʝʥʠʡ ʨʅ ʩʨʝʜʳ ʨʘʩʭʦʜ ʱʝʣʦʯʥʦʛʦ ʨʝʘʛʝʥʪʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʧʝʨʤʝʘʪʦʚ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʠ ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʩʦʩʪʘʚʣʷʝʪ (0,6 ï 0,8) %, ʧʝʨʤʝʘʪʘ ʪʚʦʨʦʞʥʦʡ ʩʳʚʦʨʦʪʢʠ ï 1,6 %. ʇʝʨʤʝʘʪ ʪʚʦʨʦʞʥʦʡ 

ʩʳʚʦʨʦʪʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʠʣʠ ʧʦʜʚʝʨʛʘʪʴ ʵʣʝʢʪʨʦʜʠʘʣʠʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʧʦ ʨʅ. 
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Abstract 

The relevance of lactulose concentrates development for the production of functional foods 

is substantiated. The results of studies of the effect of the amount of an alkaline catalyst of the 

isomerization reaction on the physico-chemical parameters of permeates of secondary dairy raw 

materials are presented. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʪʴ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʠʪʴ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʢʘʢ ʜʣʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ 

ʦʩʥʦʚʝ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʢʦ ʢʦʟʴʝ, ʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ. 

 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠʛʨʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʦʣʴʢʦ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ 

ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʠʪʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ. ɼʘʥʥʳʝ ʧʦʩʪʫʣʘʪʳ ʥʘʰʣʠ ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ 

ɼʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ, ʛʜʝ ʦʩʦʙʦ ʧʦʜʯʸʨʢʥʫʪʘ ʚʘʞʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ: - ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʛʣʫʙʦʢʦʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ [1. 2].  

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʚʳʰʝʦʟʥʘʯʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʦʛʦ 

ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʢʘʢ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʂʘʟʘʭʩʪʘʥʘ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʠʪʘʥʠʷ. ʆ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʦʚʤʝʩʪʥʳʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʥʳʭ ʈʌ ʠ 

ʈʂ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʪʚʦʨʦʞʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ [3, 4, 5, 6]. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʦʙʱʝʧʨʠʥʷʪʳʭ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ: 

ʭʠʤʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ. 

ʂʦʤʧʦʥʝʥʪʳ ʤʦʣʦʢʘ ʦʢʘʟʳʚʘʶʪ ʨʘʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʤʦʣʦʢʘ. ʊʘʢ, ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ ʤʦʣʦʢʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʤʦʣʦʢʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʢʠʩʣʦʪʥʦʩʪʴ ʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʥʦ ʥʝ ʠʟʤʝʥʷʶʪ ʚʷʟʢʦʩʪʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɸʆ çʉװʪè, ʈʂ, ʛ. ʇʘʚʣʦʜʘʨ 

ʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ çɹʠʦʪʝʭʥʦʣʦʛʠʷè, ʊʦʨʘʡʛʳʨʦʚ ʋʥʠʚʝʨʩʠʪʝʪ, ʈʂ, ʛ. ʇʘʚʣʦʜʘʨ. 

ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʢʦʟʴʝ ʤʦʣʦʢʦ ʬʝʨʤʝʨʦʚ ʇʘʚʣʦʜʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʈʂ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʚʦʨʦʛ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥʥʝʡʰʠʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

ʜʣʷ ʣʶʜʝʡ ʣʶʙʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʄʦʣʦʢʦ 

ʢʦʟ ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʝʡ, ʯʝʤ ʢʦʨʦʚʴʝ, ʩʪʝʧʝʥʴʶ ʘʣʣʝʨʛʝʥʥʦʩʪʠ ʠ ʙʦʣʴʰʝʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʮʝʥʥʦʩʪʴʶ. 

ʊʘʢ ʢʘʢ ʙʝʣʦʢ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ, ʪʦ ʦʥ ʣʝʛʢʦ ʫʩʚʘʠʚʘʝʪʩʷ, ʢʘʢ 

ʦʨʛʘʥʠʟʤʦʤ ʨʝʙʝʥʢʘ, ʪʘʢ ʠ ʚʟʨʦʩʣʦʛʦ [7]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʦʨʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʦʩʥʦʚʥʳʤ 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʢʦʤʧʦʥʝʥʪʦʤ ʨʝʮʝʧʪʫʨʳ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʘʩʴ ʙʝʣʢʦʚʘʷ (ʪʚʦʨʦʞʥʘʷ) ʤʘʩʩʘ ʠʟ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʙʝʟʦʪʭʦʜʥʳʤ ʩʧʦʩʦʙʦʤ, ʪ.ʝ. ʙʝʟ ʦʪʜʝʣʝʥʠʷ ʩʳʚʦʨʦʪʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʚʳʭʦʜ ʧʘʩʪʦʦʙʨʘʟʥʦʡ ʙʝʣʢʦʚʦʡ ʤʘʩʩʳ ʠ ʧʦʚʳʩʠʪʴ ʝʸ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʫʪʝʤ 

ʩʦʭʨʘʥʝʥʠʷ ʥʝʟʘʤʝʥʠʤʳʟ ʘʤʠʥʦʢʠʩʣʦʪ ʩ ʩʳʚʦʨʦʪʦʯʥʳʤʠ ʙʝʣʢʘʤʠ. 

ɺ ʢʦʟʴʝ ʤʦʣʦʢʦ ʧʝʨʝʜ ʧʘʩʪʝʨʠʟʘʮʠʝʡ ʚʥʦʩʠʪʩʷ ʩʦʝʚʘʷ ʢʣʝʪʯʘʪʢʘ (FibriUp) ʚ ʢʦʣʠʯʝʩʪʚʝ 

(1,5Ñ0,1)% ʦʪ ʤʘʩʩʳ ʤʦʣʦʢʘ. 

ʄʦʣʦʢʦ ʩ ʩʦʝʚʦʡ ʢʣʝʪʯʘʪʢʦʡ ʧʘʩʪʝʨʠʟʫʶʪ ʧʨʠ 76Ñ2 Áʉ ʩ ʚʳʜʝʨʞʢʦʡ 15-20 ʩ, ʟʘʪʝʤ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 22-23 % ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ-

ʠʩʧʘʨʠʪʝʣʝ LLG ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʚʦʜʦʩʪʨʫʡʥʦʛʦ ʚʘʢʫʫʤ-ʥʘʩʦʩʘ ʅɺʌ-1 ʚ ʪʝʯʝʥʠʝ 35-45 ʤʠʥ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ 55-60 Áʉ. ɺ ʧʦʜʩʛʫʱʝʥʥʦʝ ʤʦʣʦʢʦ ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʜʦ 32Ñ2 Áʉ 

ʚʥʦʩʠʣʠ ʞʠʜʢʠʡ ʭʣʦʨʠʩʪʳʡ ʢʘʣʴʮʠʡ, ʟʘʢʚʘʩʢʫ çYolactisè ð çCottage Cheeseè, 

ʤʦʣʦʢʦʩʚʝʨʪʳʚʘʶʱʠʡ ʬʝʨʤʝʥʪ çSuper ʄʘʫʘè ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ 15-20 ʤʠʥ. 

ɿʘʢʚʘʰʝʥʥʫʶ ʩʤʝʩʴ ʦʩʪʘʚʣʷʣʠ ʥʘ 8-10 ʯ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʣʦʪʥʦʡ ʙʝʣʢʦʚʦʡ ʤʘʩʩʳ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʘʩʪʦʦʙʨʘʟʥʘʷ, ʙʝʟ ʦʪʜʝʣʝʥʠʷ 

ʩʳʚʦʨʦʪʢʠ, ʚʢʫʩ ʢʠʩʣʦʤʦʣʦʯʥʳʡ, ʮʚʝʪ ʩʣʝʛʢʘ ʢʨʝʤʦʚʳʡ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʝʣʢʦʚʦʡ ʤʘʩʩʳ 

ʠʟ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ: ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ï 73,0Ñ0,2 %, ʩʫʭʠʭ ʚʝʱʝʩʪʚ ï 27,2Ñ0,2 %, ʚ ʪʦʤ ʯʠʩʣʝ 

ʞʠʨʘ ï 12,2Ñ0,2 %, ʙʝʣʢʘ ï 14,0Ñ0,2 %, ʟʦʣʳ ï 0,8Ñ0,1 %. ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʙʝʣʢʦʚʦʡ 

ʤʘʩʩʳ 150-180 Áʊ [6]. 

ɹʝʣʢʦʚʘʷ ʤʘʩʩʘ ʥʘ ʦʩʥʦʚʝ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʠ ʞʠʨʦʚ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʫ ʥʝʛʦ ʥʝʙʦʣʴʰʘʷ, ʟʘ 

ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʫʛʣʝʚʦʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʂʘʣʦʨʠʡʥʦʩʪʴ ʢʦʟʴʝʛʦ 

ʪʚʦʨʦʛʘ ï 156 ʢʢʘʣ ʥʘ 100 ʛ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʥʦʚʦʛʦ ʚʠʜʘ ʪʚʦʨʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʢʦʨʦʤ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʩʦʩʪʘʚʦʤ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2  

 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʡ (ʪʚʦʨʦʞʥʦʡ) ʤʘʩʩʳ  

ʥʘ ʦʩʥʦʚʝ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʆʙʦʟʥʘʯʝʥʠʝ ʅɼ ʥʘ 

ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʷ 

ʌʘʢʪʠʯʝʩʢʠ 

ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ 

ʌʠʟʠʢʦ ï ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % ɻʆʉʊ 5867-90 12,2Ñ0,2 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % ɻʆʉʊ 23327-98 14,0Ñ0,2 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, % ɻʆʉʊ 3626-73 72,3Ñ0,2 

ɺʠʪʘʤʠʥʳ ʠ ʤʠʥʝʨʘʣʳ ʥʘ 100 ʛ: 

ɺʠʪʘʤʠʥ ɸ, ʈ ɻʆʉʊ 7047-55 55 ʤʛ 

ʈʝʪʠʥʦʣ ɻʆʉʊ 7047-55 0,05 ʤʛ 

ɹʝʪʘ ʢʘʨʦʪʠʥ ɻʆʉʊ 7047-55 0,03 ʤʛ 

ɺʠʪʘʤʠʥ ɺ1, ʪʠʘʤʠʥ ɻʆʉʊ 7047-55 0,04 ʤʛ 

ɺʠʪʘʤʠʥ ɺ2, ʨʠʙʦʬʣʘʚʠʥ ɻʆʉʊ 7047-55 0,27 ʤʛ 

ɺʠʪʘʤʠʥ ɺ4, ʭʦʣʠʥ ɻʆʉʊ 7047-55 46,7 ʤʛ 

ɺʠʪʘʤʠʥ ɺ5, ʧʘʥʪʦʪʝʥʦʚʘʷ ʢʠʩʣʦʪʘ ɻʆʉʊ 7047-55 0,28 ʤʛ 

ɺʠʪʘʤʠʥ ɺ6, ʧʠʨʠʜʦʢʩʠʥ ɻʆʉʊ 7047-55 0,11 ʤʛ 

ɺʠʪʘʤʠʥ ɺ9, ʬʦʣʘʪʳ ɻʆʉʊ 7047-55 35 ʤʢʛ 

ɺʠʪʘʤʠʥ ɺ12, ʢʦʙʘʣʘʤʠʥ ɻʆʉʊ 7047-55 1 ʤʢʛ 

ɺʠʪʘʤʠʥ ʉ, ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ɻʆʉʊ 7047-55 0,5 ʤʛ 
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʩʪʦʦʙʨʘʟʥʦʡ ʙʝʣʢʦʚʦʡ (ʪʚʦʨʦʞʥʦʡ) ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʘʥʘ 

ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ ʣʠʥʝʡʢʘ ʪʚʦʨʦʞʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʩʦʩʪʘʚ ʪʚʦʨʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʣʝʜʫʶʱʠʡ: 

ʦʣʠʛʦʬʨʫʢʪʦʟʘ ï 3,0 ʢʛ; ʘʥʪʠʦʢʩʠʜʘʥʪ ï 2,0 ʢʛ; ʠʟʦʣʷʪ ʩʦʝʚʦʛʦ ʙʝʣʢʘ ï 1,0 ʢʛ ʠ ʙʝʣʢʦʚʘʷ 

(ʪʚʦʨʦʞʥʘʷ) ʤʘʩʩʘ ʠʟ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ï 94,0 ʢʛ. ʀʪʦʛʦ: 100 ʢʛ ʪʚʦʨʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ ʢʦʟ ʟʘʘʥʝʥʩʢʦʡ ʧʦʨʦʜʳ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʢʦʚʦʡ 

(ʪʚʦʨʦʞʥʦʡ) ʤʘʩʩʳ ʠʟ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ. 

ʀʟʫʯʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʝʣʢʦʚʦʡ (ʪʚʦʨʦʞʥʦʡ) ʤʘʩʩʳ ʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ ʣʠʥʝʡʢʘ ʪʚʦʨʦʞʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ. 
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ʉʝʨʘ ɻʆʉʊ 32940-2014 180 ʤʛ 

ʌʦʩʬʦʨ ɻʆʉʊ 32940-2014 220 ʤʛ 

ʍʣʦʨ ɻʆʉʊ 32940-2014 152 ʤʛ 

ʄʠʢʨʦʵʣʝʤʝʥʪʳ ʥʘ 100 ʛ: 

ɾʝʣʝʟʦ ɻʆʉʊ 32940-2014 0,4 ʤʛ 
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ʄʦʣʠʙʜʝʥ ɻʆʉʊ 32940-2014 7,7 ʤʢʛ 

ʉʝʣʝʥ ɻʆʉʊ 32940-2014 30 ʤʢʛ 

ʌʪʦʨ ɻʆʉʊ 32940-2014 32 ʤʢʛ 

ʎʠʥʢ ɻʆʉʊ 32940-2014 0,394 ʤʛ 
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Abstract 
The purpose of this study is to develop biotechnological parameters for the production of a 

dairy product based on goat's milk and to determine its chemical composition and quality indicators, 

which will make it possible to recommend it for use both for specialized and mass nutrition of the 

population of various age groups. The article presents the results of research on the development of 

a dairy product based on goat's milk for specialized nutrition. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʂʝʤʝʨʦʚʩʢʦʤ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʢʨʫʛʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʧʫʪʷʤʠ ʦʧʪʠʤʠʟʘʮʠʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʥʦʚʰʝʩʪʚʘ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʂʫʟʙʘʩʩʘ, ʚʦʟʨʘʩʪʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʰʢʦʣʴʥʠʢʦʚ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ 

ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʦʨʷʯʝʝ ʧʠʪʘʥʠʝ, ʨʘʮʠʦʥ, ʥʦʚʰʝʩʪʚʘ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ 

 

ʈʘʟʚʠʪʠʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʦʪʨʘʞʝʥʦ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʝʢʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ çʆʙʨʘʟʦʚʘʥʠʝè ʠ çɼʝʤʦʛʨʘʬʠʷè. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʙʣʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʩʪʫʧʥʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʛʦʨʷʯʝʛʦ ʧʠʪʘʥʠʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ [1-2].  

ʂʘʢ ʧʨʘʚʠʣʦ, ʢ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʰʢʦʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʦʪʥʦʩʷʪ:  

- ʦʭʚʘʪ ʦʙʫʯʘʶʱʠʭʩʷ ʛʦʨʷʯʠʤ ʧʠʪʘʥʠʝʤ; 

- ʨʘʟʨʘʙʦʪʢʫ ʤʝʥʶ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ; 

- ʚʦʧʨʦʩʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ, ʩʪʦʠʤʦʩʪʠ ʠ 

ʬʦʨʤ ʦʧʣʘʪʳ;  

- ʤʦʜʝʨʥʠʟʘʮʠʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ; 

- ʨʘʟʚʠʪʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʪʘʥʠʷ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ- 

ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʪ.ʜ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʦʚʦʜʷʪʩʷ ʤʦʥʠʪʦʨʠʥʛʠ ʠ 

ʘʥʘʣʠʟ ʝʞʝʜʥʝʚʥʦʛʦ ʤʝʥʶ ʛʦʨʷʯʝʛʦ ʧʠʪʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ - ʂʫʟʙʘʩʩ ʠʤʝʝʪ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʜʘʥʥʳʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʫʟʙʘʩʩʘ. ʊʘʢ,   ʤʦʥʠʪʦʨʠʥʛ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

2019-2021ʛʛ. ʧʦʢʘʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʥʘ 20% [3]. 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʢʦʪʦʨʦʝ ʩ 2010ʛ. ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʄɸʋ 

çʇʠʪʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚè. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2022ʛ. ʚ ʂʝʤʝʨʦʚʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʢʨʫʛʝ 23 ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 6600 ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʚʦʩʧʠʪʘʥʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ:  

-18 ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʠʟ ʥʠʭ ʜʦʰʢʦʣʴʥʳʝ ʛʨʫʧʧʳ -14 ʝʜ.); 

- 2 ʜʦʰʢʦʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ;  

- 1 ʰʢʦʣʘ-ʠʥʪʝʨʥʘʪ. 

ʇʦʩʪʘʚʢʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ, ʥʘʧʨʷʤʫʶ ʦʪ 

ʧʦʩʪʘʚʱʠʢʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʘʤʠ, ʟʘʢʣʶʯʝʥʥʳʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʪʦʨʛʦʚʳʭ 

ʧʨʦʮʝʜʫʨ. 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ 

ʫʯʝʪ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʊʨʝʙʦʚʘʥʠʷʤ ʢ ʦʨʛʘʥʠʟʘʮʠʠ  ʧʠʪʘʥʠʷ  

ʰʢʦʣʴʥʠʢʦʚ  ʉʘʥʇʠʅ  2.3/2.4.3590-20 çʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷè ʠ ʄʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɻʣʘʚʥʦʛʦ 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ ʈʌ ʄʈ  2.4.0179-20 çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡè ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʥʶ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʥʘʯʘʣʴʥʦʡ  ʰʢʦʣʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ: 1-ʷ ʠʣʠ 2-ʷ ʩʤʝʥʘ. ʆʙʫʯʘʶʱʠʝʩʷ ʚ 

1ʩʤʝʥʫʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʟʘʚʪʨʘʢ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʦʨʷʯʝʝ ʙʣʶʜʦ ʢʘʢ ʤʦʣʦʯʥʦʝ, ʪʘʢ ʠ 

ʤʷʩʥʦʝ; ʟʘʢʫʩʢʠ, ʥʘʧʠʪʦʢ, ʷʛʦʜʳ, ʬʨʫʢʪʳ ʠ ʦʚʦʱʠ. ʆʙʫʯʘʶʱʠʝʩʷ ʚʦ 2 ʩʤʝʥʫ - ʦʙʝʜ, ʚʢʣʶʯʘʶʱʠʡ 

ʚ ʩʝʙʷ ʟʘʢʫʩʢʫ-ʩʘʣʘʪ, ʧʝʨʚʦʝ ʙʣʶʜʦ, ʚʪʦʨʦʝ ʙʣʶʜʦ, ʥʘʧʠʪʦʢ, ʘ ʪʘʢʞʝ ʦʚʦʱʠ ʠ ʬʨʫʢʪʳ. 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ - ʂʫʟʙʘʩʩ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʉʠʙʠʨʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʆʢʨʫʛʘ ʩ 

ʦʩʦʙʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ: ʜʣʠʪʝʣʴʥʘʷ ʟʠʤʘ ʩ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ, ʥʝʜʦʩʪʘʪʦʢ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʚ ʨʘʮʠʦʥʝ ʠ ʪ.ʜ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʦʣʥʦʮʝʥʥʳʤ ʧʠʪʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʝʟʦʥʥʦʩʪʴ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʮʠʦʥʦʚ.  

ʇʠʪʘʥʠʝ ʚ ʰʢʦʣʘʭ ʂʫʟʙʘʩʩʘ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʜʠʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ 24-

ʜʥʝʚʥʳʤ ʤʝʥʶ ʰʢʦʣʴʥʳʭ ʟʘʚʪʨʘʢʦʚ ʠ ʦʙʝʜʦʚ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 1-4 ʢʣʘʩʩʦʚ ʠ 5-11 ʢʣʘʩʩʦʚ ʚ ʜʚʫʭ 

ʚʘʨʠʘʥʪʘʭ, ʜʣʷ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʘ ʩʦʟʜʘʥʘ  ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʠʟ ʣʫʯʰʠʭ ʪʝʭʥʦʣʦʛʦʚ ʦʙʣʘʩʪʠ. 

ʅʦʚʦʝ ʤʝʥʶ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʦ ʩʦʩʪʘʚʫ ʙʣʶʜ (ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʥʝ ʯʘʱʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʤʝʩʷʮ), 

ʨʘʟʨʘʙʦʪʘʥʦ ʧʦ ʩʝʟʦʥʘʤ (ʦʩʝʥʴ, ʟʠʤʘ, ʚʝʩʥʘ), ʩʙʘʣʘʥʩʠʨʦʚʘʥʦ ʧʦ ʙʝʣʢʘʤ, ʞʠʨʘʤ ʠ ʫʛʣʝʚʦʜʘʤ, 

ʩʦʛʣʘʩʦʚʘʥʦ ʩ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ  ʧʦ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʉʦʛʣʘʩʥʦ ʜʦʢʪʨʠʥʘʣʴʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʈʌ ʜʝʪʠ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʝʶʪ ʧʨʘʚʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʜʦʨʦʚʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʥʦ ʠ ʟʜʦʨʦʚʦʝ 

(ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ) ʧʠʪʘʥʠʝ, ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʦʪʢʣʦʥʝʥʠʡ ʠ/ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ. ʂ ʪʘʢʠʤ ʘʣʠʤʝʥʪʘʨʥʦ-ʟʘʚʠʩʠʤʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʦʪʥʦʩʷʪʩʷ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʬʝʥʠʣʢʝʪʦʥʫʨʠʷ, ʮʝʣʠʘʢʠʷ, ʧʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ ʠ ʨʷʜ ʜʨʫʛʠʭ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʂʝʤʝʨʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ: ʧʨʠʤʝʨʥʦʝ 24-

ʜʥʝʚʥʦʝ ʤʝʥʶ ʜʣʷ ʜʝʪʝʡ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ  çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪè;  ʧʨʠʤʝʨʥʦʝ 12-

ʜʥʝʚʥʦʝ ʤʝʥʶ ʜʣʷ ʜʝʪʝʡ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ çʌʝʥʠʣʢʝʪʦʥʫʨʠʷè; ʧʨʠʤʝʨʥʦʝ 12-ʜʥʝʚʥʦʝ 

ʤʝʥʶ ʜʣʷ ʜʝʪʝʡ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ çʎʝʣʠʘʢʠʷè. ʉʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʂʝʤɻʋ ʠ 

ʂʝʤʄʋ ʧʨʦʚʝʜʝʥʘ ʘʜʘʧʪʘʮʠʷ ʤʝʥʶ ʜʣʷ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʝʡ ʥʘ ʮʠʪʨʫʩʦʚʳʝ ʠ  ʨʳʙʫ.  

ʉ ʷʥʚʘʨʷ 2021 ʛʦʜʘ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ ʰʢʦʣʴʥʳʭ ʩʪʦʣʦʚʳʭ ʦʢʨʫʛʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʠ ʨʦʜʠʪʝʣʷʤʠ (ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ MP 2.4.0180-20 "ʈʦʜʠʪʝʣʴʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʟʘ ʦʨʛʘʥʠʟʘʮʠʝʡ ʛʦʨʷʯʝʛʦ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ"). ʇʦʩʝʱʘʷ 

ʩʪʦʣʦʚʫʶ, ʦʥʠ ʤʦʛʫʪ ʧʨʦʚʝʨʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʙʣʶʜ, ʠʭ ʚʢʫʩ, ʯʠʩʪʦʪʫ ʦʙʝʜʝʥʥʦʛʦ ʟʘʣʘ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʠʭ ʧʨʦʚʝʨʦʢ ʨʦʜʠʪʝʣʷʤʠ ʚʳʥʦʩʷʪʩʷ ʟʘʤʝʯʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʩʪʦʣʦʚʦʡ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ. ɺ 

ʂʫʟʙʘʩʩʝ ʚ 2021 ʛʦʜʫ ʟʘʧʫʱʝʥ ʧʨʦʝʢʪ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʫʯʘʩʪʚʫʶʪ 16 ʰʢʦʣ  ʂʝʤʝʨʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ʄɸʋ çʇʠʪʘʥʠʝ 

ʰʢʦʣʴʥʠʢʦʚè ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʣʦʩʴ ʚ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ, ʢʦʦʨʜʠʥʠʨʫʝʪ ʠ ʦʢʘʟʳʚʘʝʪ 

ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. ɺ ʰʢʦʣʘʭ ʥʘʟʥʘʯʝʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳʝ 

ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ.  

ʈʦʜʠʪʝʣʠ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʠʪʘʥʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʥʝʚʥʠʢʝ ʨʝʙʝʥʢʘ ʚ 

ʨʘʟʜʝʣʝ çʇʠʪʘʥʠʝè, ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʝʥʶ ʰʢʦʣʴʥʦʡ ʩʪʦʣʦʚʦʡ ʚ ʣʶʙʦʡ ʠʟ 

ʜʥʝʡ ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʦʩʪʘʪʢʦʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʣʠʮʝʚʦʤ ʩʯʝʪʝ ʨʝʙʝʥʢʘ, ʠʩʪʦʨʠʝʡ ʟʘʯʠʩʣʝʥʠʡ 

ʠ ʩʧʠʩʘʥʠʡ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʩʪʦʠʤʦʩʪʴʶ ʨʘʮʠʦʥʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʂʫʟʙʘʩʩʘ, ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ  ʧʦ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ 

çʊʝʭʥʦʣʦʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè ʂʝʤʝʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʧʝʨʘʪʦʨʦʚ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʪʘʣ ʨʝʛʠʦʥʘʣʴʥʳʡ ʉʪʘʥʜʘʨʪ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʛʦʨʷʯʠʤ ʧʠʪʘʥʠʝʤ ʦʙʫʯʘʶʱʠʭʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ  ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʂʫʟʙʘʩʩʘ, ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʘʥʳ ʝʜʠʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʰʢʦʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʪ.ʯ. ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʮʠʦʥʦʚ, 

ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʩʪʫʧʘʶʱʠʤ ʧʨʦʜʫʢʪʘʤ, 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʫʩʣʦʚʠʷʤ ʠʭ ʭʨʘʥʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʧʨʘʚʠʣʘ ʧʨʦʚʝʜʝʥʠʷ ʙʨʘʢʝʨʘʞʘ, ʩʦʩʪʘʚ 

ʧʦʤʝʱʝʥʠʡ ʰʢʦʣʴʥʳʭ ʩʪʦʣʦʚʳʭ, ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʧʝʨʝʯʝʥʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʤʘʨʢʠʨʦʚʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʫʜʳ ʠ ʠʥʚʝʥʪʘʨʷ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʝʨʚʠʩʫ, ʢ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʧʨʠʤʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦ ʧʨʠʥʮʠʧʘʤ 

ʍɸʉʉʇ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʘʥʘʣʠʟ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʄɸʋ çʇʠʪʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚè 

ʂʝʤʝʨʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʝʢʪʦʚ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʨʘʟʚʠʪʠʝ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ, ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ 

ʦʨʛʘʥʠʟʘʮʠʶ ʧʠʪʘʥʠʷ ʵʪʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʥʘ 

ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʜʘʝʪ ʩʚʦʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʝʣʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʧʨʦʜʦʣʞʝʥʠʝ ʧʦʣʫʯʝʥʠʷ ʦʧʳʪʘ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ. 
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ɸʥʦʪʘʮʠʷ 

 ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʨʦʪʝʢʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Monarda ʦʙʥʘʨʫʞʠʣʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʤʝʪʦʪʨʝʢʩʘʪ ʩʥʠʞʝʥʠʝ ʣʝʪʘʣʴʥʦʩʪʠ ʦʩʦʙʝʡ 

Drosophila melanogaster ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʵʢʩʪʨʘʢʪʘ M. 

fistulosa (100 ʤʛ/ʤʣ). ɺ ʦʪʥʦʰʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʦʧʦʟʠʜʦʤ ʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʣʝʪʘʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʠʣʠ ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ M. fistulosa var. menthifolia ʠ M. didyma.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʪʨʘʢʪ, ʮʠʪʦʪʦʢʩʠʢ, ʣʝʪʘʣʴʥʦʩʪʴ, ʧʣʦʜʦʚʠʪʦʩʪʴ, Drosophila 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʦʟʥʠʢʘʶʪ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʘ, 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʯʝʩʢʦʝ ʠ ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʧʦʟʠʜʘ, ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʩʝʣʝʟʝʥʢʠ [1]. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Monarda ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ [2,3]. ɺ ʩʚʷʟʠ ʩ 

ʯʝʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʣʝʪʘʣʴʥʦʩʪʠ ʠ ʧʣʦʜʦʚʠʪʦʩʪʠ ʦʩʦʙʝʡ ʣʠʥʠʠ 

Canton-S Drosophila melanogaster ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʵʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Monarda.  

ʇʨʠ ʘʥʘʣʠʟʝ ʦʙʱʝʡ ʣʝʪʘʣʴʥʦʩʪʠ ʦʩʦʙʝʡ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʪʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ, ʚʳʨʘʱʝʥʥʘʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ ʚʥʝʩʝʥʠʝʤ ʤʝʪʦʪʨʝʢʩʘʪʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 800 

ʤʢʛ/ʢʛ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ ʵʢʩʪʨʘʢʪʘ Monarda fistulosa (100 ʤʛ/ʤʣ) ʥʝ ʧʨʦʷʚʠʣʘ ʣʝʪʘʣʴʥʦʩʪʠ 

ʧʨʝʚʳʰʘʶʱʝʡ ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʠ (ʨʠʩ. 1). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʧʦʟʠʜʘ 

ʣʝʪʘʣʴʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩ ʥʠʤ 

ʩʦʚʤʝʩʪʥʦ ʵʢʩʪʨʘʢʪʘ M. fistulosa var. menthifolia, ʘ ʪʘʢʞʝ M. didyma.  

 

 
 

ʈʠʩ. 1. ʆʙʱʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʦʩʦʙʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʣʠʥʠʠ Canton-S 

Drosophila melanogaster 
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ʇʨʠ ʘʥʘʣʠʟʝ ʧʣʦʜʦʚʠʪʦʩʪʠ ʦʩʦʙʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ, ʛʜʝ ʩʦʚʤʝʩʪʥʦ 

ʧʨʠʤʝʥʷʣʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʧʨʝʧʘʨʘʪ ʠ ʵʢʩʪʨʘʢʪ ʚʳʷʚʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʳʰʝʥʠʷ ʚʦ 

ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʕʬʬʝʢʪ ʩʥʠʞʝʥʠʷ ʧʦʟʜʥʝʡ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʣʝʪʘʣʴʥʦʩʪʠ 

ʧʦʪʦʤʩʪʚʘ ʪʘʢʞʝ ʦʪʤʝʪʠʣʠ ʜʣʷ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ "ʇʨʠʦʨʠʪʝʪ-2030". 
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Abstract 

 In the course of the analysis of the protective properties of representatives of the genus 

Monarda, in relation to the antitumor drug methotrexate, a decrease in the lethality of Drosophila 

melanogaster individuals was found with the simultaneous use of this drug and M. fistulosa extract 

(100 mg/ml). With regard to exposure to etoposide, protective properties in terms of lethality were 

determined for extracts of M. fistulosa var. menthifolia and M. didyma. 
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ɺʃʀʗʅʀɽ ʇʆʃʀʄʆʈʌʀɿʄɸ ɻɽʅɸMTHFRʉ677ʊ ʅɸ 

ʄʆʈʌʆʌʋʅʂʎʀʆʅɸʃʔʅʆɽ ʉʆʉʊʆʗʅʀɽ ʃʀʄʌʆʎʀʊʆɺ ʇʈʀ 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʠʦʠʜʦʚ ʩʨʝʜʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘʞʥʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ. ɺ ʤʝʪʘʙʦʣʠʟʤʝ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʤʝʪʠʣʝʥʪʝʪʨʘʛʠʜʨʦʬʦʣʘʪʨʝʜʫʢʪʘʟʘ (MTHFR). ʉʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘ ʧʨʠ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʘʭ ʢʦʜʠʨʫʶʱʝʛʦ ʝʛʦ ʛʝʥʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʠʤʤʫʥʠʪʝʪʘ ʙʦʣʴʥʳʭ ʦʧʠʦʠʜʥʦʡ ʥʘʨʢʦʤʘʥʠʝʡ.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʧʠʦʠʜʳ, ʘʧʦʧʪʦʟ, ʘʪʠʧʠʯʥʘʷ ʬʦʨʤʘ ʣʠʤʬʦʮʠʪʘ,  MTHFR. 

 

ɺ ʦʨʛʘʥʠʟʤʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʥʦʨʤʘʣʴʥʳʝ 

ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʝʟʢʦ ʥʘʨʫʰʝʥʳ. ʇʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʥʘʨʢʦʤʘʥʦʤ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʨʢʦʪʠʢʘ ʚ ʢʨʦʚʠ ʠʟʚʨʘʱʘʝʪ ʩʠʥʪʝʟ ʠ ʩʝʢʨʝʮʠʶ ʛʦʨʤʦʥʦʚ,ʚʳʟʳʚʘʝʪ ʫʛʥʝʪʝʥʠʝ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʠʧʦʢʩʠʝʡ,  ʯʪʦ ʚʝʩʴʤʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʨʦʮʝʩʩʘʭ ʤʝʪʘʙʦʣʠʟʤʘ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʘʨʢʦʪʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʙʝʣʢʦʚʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʝʨʤʝʥʪʦʚ ʬʦʣʘʪʥʦʛʦ ʮʠʢʣʘ. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ 

ʛʦʤʦʮʠʩʪʝʠʥʘ ï ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɹʠʦʩʠʥʪʝʟ 

ʛʦʤʦʮʠʩʪʝʠʥʘ ʠʟ ʤʝʪʠʦʥʠʥʘ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʚʦʟʤʦʞʝʥ ʚ ʧʨʦʮʝʩʩʘʭ ʪʨʘʥʩʩʫʣʴʬʠʨʦʚʘʥʠʷ, 

ʨʝʤʝʪʠʣʠʟʘʮʠʠ [1]. ʂʣʶʯʝʚʳʤ ʬʝʨʤʝʥʪʦʤ ʚ ʢʘʩʢʘʜʝ ʧʨʝʚʨʘʱʝʥʠʡ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ 

ʷʚʣʷʝʪʩʷ ʤʝʪʠʣʝʥʪʝʪʨʘʬʦʣʘʪʨʝʜʫʢʪʘʟʘ, ʢʦʜʠʨʫʝʤʘʷ ʛʝʥʦʤ MTHFR. ʆʜʥʠʤ ʠʟ ʢʣʠʥʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʘ MTHFR, ʦʢʘʟʳʚʘʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ, 

ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʮʠʪʦʟʠʥʘ ʥʘ ʪʠʤʠʥ ʚ ʧʦʣʦʞʝʥʠʠ 677, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʥʝ ʘʣʘʥʠʥʘ ʥʘ 

ʚʘʣʠʥ ʚ ʧʦʣʦʞʝʥʠʠ 222 ʠ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ, ʦʩʦʙʝʥʥʦ ʫ ʛʦʤʦʟʠʛʦʪ ʧʦ 

ʤʠʥʦʨʥʦʤʫ ʘʣʣʝʣʶ [2]. ʇʦʣʠʤʦʨʬʥʳʝ ʚʘʨʠʘʥʪʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʥʘʨʫʰʝʥʠʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʬʦʣʘʪʥʦʛʦ ʮʠʢʣʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʛʠʧʝʨʛʦʤʦʮʠʩʪʝʠʥʝʤʠʠ, ʢʦʪʦʨʘʷ ʫʩʫʛʫʙʣʷʝʪ ʪʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʥʘʨʢʦʪʠʯʝʩʢʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ, ʦʢʘʟʳʚʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [3, 4]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ MTHFR C677T ʥʘ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ ɼʅʂ ʠ ʤʘʟʢʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ 58 ʧʘʮʠʝʥʪʦʚ ʩ ʦʧʠʦʠʜʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 19 ʜʦ 34 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 

30,18Ñ0,42 ʣʝʪ.ʆʙʨʘʟʮʳ ɼʅʂ ʚʳʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʥʦʡ 

ʵʢʩʪʨʘʢʮʠʠ ʠʟ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʩ ʕɼʊɸ. ʀʟʫʯʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘʛʝʥʘ MTHFRC677T 

ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ çʉʠʥʪʦʣè. ɼʣʷ 

ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʜʩʯʝʪʳ ʣʠʤʬʦʮʠʪʦʛʨʘʤʤ ʚ ʤʘʟʢʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʦʢʨʘʰʠʚʘʥʠʝʤ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çStatistica10.0è.  

ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ MTHFR ʫ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ: ʉʉ ï 49,3%, ʉʊ ï 36,8%, ʊʊ ï 13,9%. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʩʦʩʪʘʚʠʣʠ: p=0,677, q=0,323, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʘʚʥʦʚʝʩʠʶ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ, ʢʨʠʪʝʨʠʡ ɢ
2
=3,61. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʫʩʪʘʥʦʚʠʪʴ ʨʷʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ (ʨ<0,05) ʧʦ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚ ʣʠʤʬʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʘʭ ʛʝʥʘ MTHFR. ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʣʠʤʬʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʩ ʛʝʥʦʪʠʧʦʤ 

ʉʊʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʤʦʟʠʛʦʪʘʤʠ ʧʦ ʤʘʞʦʨʥʦʤʫ ʘʣʣʝʣʶ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʛʦʤʦʮʠʩʪʝʠʥʘ ʥʘʧʨʷʤʫʶ ʧʨʦʷʚʣʷʝʪʩʷ ʟʘʧʫʩʢʦʤ 

ʧʨʦʮʝʩʩʦʚ ʘʧʦʧʪʦʟʘ, ʥʘʧʨʠʤʝʨ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ [5]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʦʜʦʙʥʳʡ 

ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʢʣʝʪʢʘʭ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ï ʣʠʤʬʦʮʠʪʘʭ. ʊʘʢ, ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʘʞʦʨʥʳʭ ʛʦʤʦʟʠʛʦʪ ʉʉ ʠ ʛʝʪʝʨʦʟʠʛʦʪ ʉʊ ʛʝʥʘ MTHFR (ʉ677ʊ) ʚʳʷʚʣʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ (ʨ <0,05) ʧʨʝʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʘʧʦʧʪʦʟʘ ʙʦʣʴʰʠʭ ʣʠʤʬʦʮʠʪʦʚ (ʣʠʤʬʦʮʠʪʳ 

ʘʢʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ) ʧʦʯʪʠ ʚ ʯʝʪʳʨʝ ʨʘʟʘ (0,317 % ʠ 1,27 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʏʘʩʪʦʪʳ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʣʠʤʬʦʮʠʪʘʭ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʘʧʦʧʪʦʟʫ, 

ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʢʣʝʪʢʠ ʠ ʝʝ ʷʜʨʘ, ʧʦʷʚʣʝʥʠʝ ʟʝʨʥʠʩʪʦʩʪʠ ʚ ʮʠʪʦʧʣʘʟʤʝ ʪʘʢʞʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʛʝʥʦʪʠʧʝ ʤʠʥʦʨʥʦʛʦ ʘʣʣʝʣʷ ʊ (ʪʘʙʣ.1).  

 

ʊʘʙʣʠʮʘ 1 

 

ɼʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʠʤʬʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʧʨʠ ʧʦʣʠʤʦʨʬʠʟʤʝ ʛʝʥʘ MTHFR (ʨ<0,05) 

 

ʀʟʤʝʥʝʥʠʷ ʚ ʣʠʤʬʦʮʠʪʘʭ, % ɻʝʥʦʪʠʧ ʉʉ ɻʝʥʦʪʠʧ ʉʊ 

ʉʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ ʩ ʟʝʨʥʠʩʪʦʩʪʴʶ 

ʮʠʪʦʧʣʘʟʤʳ 
0,045 0,60 

ʉʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ ʩ ʘʪʠʧʠʯʥʦʡ ʬʦʨʤʦʡ 

ʢʣʝʪʢʠ 
0,27 1,30 

ɹʦʣʴʰʠʝ ʣʠʤʬʦʮʠʪʳ. ɸʧʦʧʪʦʟ 0,317 1,27 

ɹʦʣʴʰʠʝ ʣʠʤʬʦʮʠʪʳ ʩ ʘʪʠʧʠʯʥʦʡ ʬʦʨʤʦʡ 

ʢʣʝʪʢʠ ʠ ʷʜʨʘ 
0,181 0,80 

 

ʅʘ ʧʨʠʤʝʨʝ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʝʪʦʢ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʛʝʥʦʪʠʧʝ ʧʦʣʠʤʦʨʬʥʳʭ 

ʚʘʨʠʘʥʪʦʚ MTHFR.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʅʘʫʤʦʚ, ɸ.ɺ. ʊʨʠ ʧʫʪʠ ʨʝʤʝʪʠʣʠʨʦʚʘʥʠʷ ʛʦʤʦʮʠʩʪʝʠʥʘ /ɸ.ɺ. ʅʘʫʤʦʚ, ʀ.ɺ. 

ɼʘʥʠʣʴʯʠʢ, ʖ.ɺ. ʉʘʨʘʥʘ // ɾʫʨʥʘʣ ɻʨʦʜʥʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, 2016. 2(54), 2016. ʉ.27-32. 

2. ʇʘʥʢʦʚʘ, ɽ.ɽ. ʇʦʣʠʤʦʨʬʠʟʤ ʉ677ʊ ʛʝʥʘ MTHFR ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʚʨʦʞʜʝʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʫ ʧʦʪʦʤʩʪʚʘ / ɽ.ɽ. ʇʘʥʢʦʚʘ, ʃ.ɺ. ɿʠʥʯʝʥʢʦ, ʉ.ɸ. ʄʘʪʫʣʝʚʠʯ // ʂʫʙʘʥʩʢʠʡ ʥʘʫʯʥʳʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʚʝʩʪʥʠʢ, 2009. ˉ6. ʉ.144-147. 

3. Kim, J. Causes of hyperhomocysteinemia and its pathological significance / J. Kim, H. Kim, 

H. Roh, Y. Kwon // Arch Pharm Res, 2018. ˉ41(4). ʨʨ. 372-383. doi: 10.1007/s12272-018-1016-4. 

4. Zhao, T. Folic Acid Attenuates Glial Activation in Neonatal Mice and Improves Adult 

Mood Disorders Through Epigenetic Regulation / T. Zhao, D. Wu, J. Du, G. Liu, G. Ji, Z. Wang, F. 

Peng, L. Man, W. Zhou, A. Hao // Front Pharmacol, 2022. ̄ 7. ʨʨ.13:818423. doi: 

10.3389/fphar.2022. 

5. Ganguly, P. Role of homocysteine in the development of cardiovascular disease / P. 

Ganguly, S.F. Alam // Nutr J, 2015. ˉ10. ʨʨ.14:6. doi: 10.1186/1475-2891-14-6.  

 

 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

 

29 
 

THE EFFECT OF POLYMORPHISM OF THE MTHFR C677T GENE ON THE 

MORPHOFUNCTIONAL STATE OF LYMPHOCYTES DURING DRUG INTOXICATION  

 

E. A. Astafòeva*, T. A. Tolochko*, A. A. Timofeeva** 

*Kemerovo State Medical University, Kemerovo, Russia 

**Kemerovo State University, Kemerovo, Russia 

 

Abstract 

The prevalence of opioid dependence among the able-bodied population is an important 

medical and social problem. Methylenetetrahydrofolate reductase (MTHFR) plays a key role in the 

metabolism of narcotic drugs. A decrease in the enzyme activity in polymorphic variants of the 

gene encoding it is associated with a decrease in the immunity of opioid addiction patients.   
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʤʝʪʘʙʦʣʦʤʥʳʡ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʚʝʨʝʩʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (ʉalluna vulgaris). 

ʇʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʚʦʡʩʪʚ ʠ ʩʦʩʪʘʚʦʚ ʵʢʩʪʨʘʢʪʦʚ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʪʨʘʢʮʠʠ. ʈʘʙʦʪʘ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʝʨʩʧʝʢʪʠʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʝʩʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʨʝʩʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʉalluna vulgaris, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ɹɸɺ, ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

 

ʉʝʡʯʘʩ ʚʦ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʥʛʨʝʜʠʝʥʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʈʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʦʣʝʟʥʳʭ 

ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʚʳʩʦʢʦ ʮʝʥʷʪʩʷ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʧʠʱʝʚʦʡ ʠ 

ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ, ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ 

ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʢʪʠʚʥʦʩʪʝʡ, ʷʚʣʷʝʪʩʷ ʚʝʨʝʩʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (ʉalluna vulgaris). ʉʦʛʣʘʩʥʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʦʥ ʦʢʘʟʳʚʘʝʪ ʤʦʯʝʛʦʥʥʦʝ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʝ ʠ ʫʩʧʦʢʘʠʚʘʶʱʝʝ 

ʜʝʡʩʪʚʠʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʙʝʩʩʦʥʥʠʮʝ ʠ ʛʦʣʦʚʥʳʭ ʙʦʣʷʭ, ʩʧʦʩʦʙʝʥ ʩʥʠʞʘʪʴ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʀʟʚʝʩʪʥʳ ʪʘʢʞʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ 

ʘʢʪʠʚʥʦʩʪʠ ʉalluna vulgaris, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ [1,2,3]. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʚʝʨʝʩʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʷʚʣʷʝʪʩʷ ʬʘʨʤʘʢʦʧʝʡʥʳʤ ʨʘʩʪʝʥʠʝʤ. ʈʘʩʪʝʥʠʝ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʢʦʤʧʦʥʝʥʪʳ 

ʵʢʩʪʨʘʢʪʦʚ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ʌʠʪʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʝʨʝʩʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʤʦʨʩʢʠʤ ʠ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʢʣʠʤʘʪʦʤ, ʠ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. ʇʦʵʪʦʤʫ 

ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʨʝʩʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

(ʉalluna vulgaris), ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʛʦ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʝʛʦ ʵʢʩʪʨʘʢʪʦʚ. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚʝʨʝʩʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Calluna vulgaris) 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ 3 ʚʠʜʘ ʵʢʩʪʨʘʢʪʦʚ: ʚʦʜʥʦ-ʤʝʪʘʥʦʣʴʥʳʝ, ʵʪʘʥʦʣʴʥʳʝ ʠ ʵʪʠʣʘʮʝʪʘʪʥʳʝ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʵʪʘʥʦʣʴʥʳʭ ʠ ʚʦʜʥʦ-ʤʝʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʢ ʥʘʚʝʩʢʝ ʩʫʭʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʦʙʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʠʨʪ. ʇʦʩʣʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʥʘ ʚʦʨʪʝʢʩʝ ʚ 

ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ ʧʨʦʚʦʜʠʣʠ ʦʙʨʘʙʦʪʢʫ ʫʣʴʪʨʘʟʚʫʢʦʤ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ. ʕʢʩʪʨʘʢʮʠʶ 

ʧʦʚʪʦʨʷʣʠ ʘʥʘʣʦʛʠʯʥʦ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ ʵʪʘʥʦʣ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʵʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ) ʠʣʠ ʩʤʝʩʴ ʤʝʪʘʥʦʣ : ʚʦʜʘ (80:20 ʦʙ./ʦʙ) (ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʝʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ). ʕʢʩʪʨʘʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʵʪʘʧʘʭ, 

ʦʙʲʝʜʠʥʷʣʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʠʣʘʮʝʪʘʪʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʥʘʚʝʩʢʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʉʦʢʩʣʝʪʘ ʚ ʪʝʯʝʥʠʝ 6 ʯʘʩʦʚ. ʅʘʠʙʦʣʴʰʠʡ ʪʦʪʘʣʴʥʳʡ ʚʳʭʦʜ 

ʵʢʩʪʨʘʢʪʘ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ 90 % ʤʝʪʘʥʦʣʦʤ (19,90%), ʦʙʫʩʣʦʚʣʝʥʥʳʡ, 
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ʚʝʨʦʷʪʥʦ, ʚʳʩʦʢʦʡ ʧʦʣʷʨʥʦʩʪʴʶ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʕʪʠʣʘʮʝʪʘʪʥʳʡ ʵʢʩʪʨʘʢʪ ʧʦʢʘʟʘʣ ʥʠʟʢʠʡ 

ʚʳʭʦʜ (6,91%). 
 ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 4 ʰʪʘʤʤʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ (Bacillus subtilis) ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʙʘʢʪʝʨʠʠ (Escherichia.Coli, Pseudomonas aeruginosa) ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ LB, ʘ ʪʘʢʞʝ 

ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ ʛʨʠʙʳ ʨʦʜʘ Candida albicans ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʈʠʥʛʝʨʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʥʘʤʠʮʠʥ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 50 ʤʢʛ/ʜʠʩʢ (ʜʣʷ ʙʘʢʪʝʨʠʡ) 

ʠ ʬʣʫʢʦʥʘʟʦʣ 500 ʤʢʛ/ʜʠʩʢ (ʜʣʷ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ). ɺ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʢʦʥʪʨʦʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʩʪʚʦʨʠʪʝʣʴ (90 %-ʥʳʡ ʤʝʪʘʥʦʣ, ʵʪʘʥʦʣ ʠʣʠ 

ʵʪʠʣʘʮʝʪʘʪ). ʇʨʦʚʦʜʠʣʠ 3 ʧʘʨʘʣʣʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʷ. ɿʘ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʧʨʠʥʠʤʘʣʠ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ʕʢʩʪʨʘʢʪ ʚʝʨʝʩʢʘ ʧʦʢʘʟʘʣ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʠʰʴ ʚ 

ʦʪʥʦʰʝʥʠʠ P. aeruginosa. ɿʦʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʵʢʩʪʨʘʢʪʘ ʥʘ ʜʠʩʢʝ 100 ʤʢʛ 

ʩʦʩʪʘʚʣʷʣʘ 6 ʤʤ.  
ɼʘʣʝʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʣʠ ʪʨʠ ʚʠʜʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ (ɸʆɸ): ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʫʣʘʚʣʠʚʘʪʴ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ DPPH ʠ ABTS, ʘ 

ʪʘʢʞʝ ʧʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʩʠʣʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʦʤʧʣʝʢʩʦʤ Fe(III) (FRAP). ɺ 

ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨʳ ʪʨʦʣʦʢʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ 

ʚʳʨʘʞʘʣʠ ʚ ʤʢʤʦʣʴ ʵʢʚʠʚʘʣʝʥʪʦʚ ʪʨʦʣʦʢʩʘ ʥʘ ʛʨʘʤʤ ʩʫʭʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʷ. ʉʧʠʨʪʦʚʳʝ 

ʵʢʩʪʨʘʢʪʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ɸʆɸ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʵʢʩʪʨʘʢʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʤʝʪʘʥʦʣʘ. ʕʪʠʣʘʮʝʪʘʪʥʳʡ 

ʵʢʩʪʨʘʢʪ ʥʝ ʩʦʜʝʨʞʘʣ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ (ʪʘʙʣʠʮʘ 1). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʝʣʠʯʠʥʘ ɸʆɸ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʷʨʥʦʩʪʠ ʵʢʩʪʨʘʛʝʥʪʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʟʥʘʯʝʥʠʷ ɸʆɸ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʦʪʘʣʴʥʳʤʠ ʚʳʭʦʜʘʤʠ ʵʢʩʪʨʘʢʪʦʚ. 
 

ʊʘʙʣʠʮʘ 1 

 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ 

 

ɺʠʜ ʘʢʪʠʚʥʦʩʪʠ ʕʢʩʪʨʘʛʝʥʪ 

EtAc MeOH (90%) EtOH 

ABTS  31,98Ñ2,70 313,68Ñ29,55 263,30Ñ19,62 

DPPH  9,89Ñ0,86 242,02Ñ19,88 161,75Ñ13,14 

FRAP  6,69Ñ0,40 191,93Ñ11,93 88,00Ñ4,59 

 

ɺ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʘʭ ʠʟʫʯʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʚʪʦʨʠʯʥʳʭ 

ʤʝʪʘʙʦʣʠʪʦʚ ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ ʤʝʪʦʜʦʤ ɺʕɾʍ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʚʨʝʤʝʥʘʤ ʫʜʝʨʞʠʚʘʥʠʷ ʠ ʩʧʝʢʪʨʘʤ ʧʦʛʣʦʱʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʚʝʱʝʩʪʚ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʳʤ 

ʫʨʘʚʥʝʥʠʷʤ. ʉʘʤʳʤ ʙʦʛʘʪʳʤ ʩʦʩʪʘʚʦʤ ʦʙʣʘʜʘʣ ʚʦʜʥʦ-ʤʝʪʘʥʦʣʴʥʳʡ ʵʢʩʪʨʘʢʪ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ɸʆɸ. ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʛʝʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʵʪʦʤ ʵʢʩʪʨʘʢʪʝ 

ʙʳʣʦ ʨʘʚʥʦ 5482 ʤʛ/ʢʛ, ʨʫʪʠʥʘ ï 4097 ʤʛ/ʢʛ, ʢʚʝʨʮʝʪʠʥ-3D-ʛʣʶʢʦʟʠʜʘ ï 1072 ʤʛ/ʢʛ, 

ʘʩʪʨʘʣʠʥʘ ï 703 ʤʛ/ʢʛ (ʨʠʩʫʥʦʢ 1). ɺ ʩʦʩʪʘʚ ʵʪʦʛʦ ʵʢʩʪʨʘʢʪʘ ʪʘʢʞʝ ʚʭʦʜʠʣʠ ʢʘʪʝʭʠʥ, 

ʧʨʦʠʟʚʦʜʥʳʝ ʘʧʠʛʝʥʠʥʘ, ʢʚʝʨʮʝʪʠʥʘ ʠ ʢʝʤʧʬʝʨʦʣʘ. ʕʢʩʪʨʘʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʵʪʘʥʦʣʦʤ, 

ʠʤʝʣ ʩʭʦʞʠʡ ʩʦʩʪʘʚ, ʦʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʥʝʤ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ: 

ʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʘ ï 2339 ʤʛ/ʢʛ, ʨʫʪʠʥ - 2376 ʤʛ/ʢʛ, ʢʚʝʨʮʝʪʠʥ-3D-ʛʣʶʢʦʟʠʜ ï 755 

ʤʛ/ʢʛ, ʘʩʪʨʛʘʣʠʥ ï 448 ʤʛ/ʢʛ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʦʜʥʦ-ʤʝʪʘʥʦʣʴʥʦʛʦ ʠ ʵʪʘʥʦʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʦʚ 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʚ ʵʪʠʣʘʮʝʪʘʪʥʦʤ ʥʝ ʙʳʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʦʩʪʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

 

ʈʠʩʫʥʦʢ 1. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʚʦʜʥʦ-ʤʝʪʘʥʦʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʚʝʨʝʩʢʘ: 5.802 ʤʠʥ. ï 3 ,4-

ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ; 7.627 ʤʠʥ. ï ʥʝʦʭʣʦʨʦʛʝʥʦʚ ʢʠʩʣʦʪʘ; 9.836 ʤʠʥ. ï ʢʘʪʝʭʠʥ; 

10.451 ʤʠʥ. ï ʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʘ; 16.196 ʤʠʥ. ï ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ; 19.551 ʤʠʥ. ï 

ʨʫʪʠʥ; 20.462 ʤʠʥ. ï ʢʚʝʨʮʝʪʠʥ-3D-ʛʣʶʢʦʟʠʜ; 22.871 ʤʠʥ., 23.812 ʤʠʥ. ʠ 33.596 ʤʠʥ. ï 

ʧʨʦʠʟʚʦʜʥʳʝ ʢʚʝʨʮʝʪʠʥʘ; 23.233 ʤʠʥ., 29.448 ʤʠʥ., 31.625 ʤʠʥ. ʠ 40.983 ʤʠʥ. ï 

ʧʨʦʠʟʚʦʜʥʳʝ ʢʝʤʧʬʝʨʦʣʘ; 25.268 ʤʠʥ. ï ʘʩʪʨʘʛʘʣʠʥ; 27.846 ʤʠʥ., 47.033 ʤʠʥ. ʠ 48.670 

ʤʠʥ. ï ʧʨʦʠʟʚʦʜʥʳʝ ʘʧʠʛʝʥʠʥʘ 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʠ 

ʵʢʩʪʨʘʢʪʦʚ ʚʝʨʝʩʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ. ʀʩʩʣʝʜʦʚʘʥ ʤʝʪʘʙʦʣʦʤʥʳʡ ʩʦʩʪʘʚ ʵʢʩʪʨʘʢʪʦʚ, 

ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʨʫʪʠʥ, ʘʩʪʨʘʛʘʣʠʥ ʠ 

ʢʚʝʨʮʝʪʠʥ-3D-ʛʣʶʢʦʟʠʜ. ʇʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦʩʪʘʚʘ ʵʢʩʪʨʘʢʪʘ ʠ ʝʛʦ ʩʚʦʡʩʪʚ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʝʨʝʩʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʥʦʤʝʨ 

ʩʦʛʣʘʰʝʥʠʷ 22-16-00044) 
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Abstract 

This work investigated the antioxidant and antimicrobial activity, as well as the 

metabolomic composition of various extracts of C. vulgaris. The dependence of the properties 

and compositions of extracts on the extraction parameters is shown. The work allows to 

conclude about the prospect of using C. vulgaris as a source of active components with 

antioxidant and bactericidal properties. 
  
Keywords: Calluna vulgaris, antioxidant activity, antimicrobial activity, BAS, 
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ʀɿʋʏɽʅʀɽ ɸʅʊʀʆʂʉʀɼɸʅʊʅʆɻʆ ʇʆʊɽʅʎʀɸʃɸ 3,4-

ɼʀɻʀɼʈʆʂʉʀɹɽʅɿʆʁʅʆʁ ʀ ɻɸʃʃʆɺʆʁ ʂʀʉʃʆʊ, ɺʓɼɽʃɽʅʅʓʍ ʀɿ 

ʂʆʇɽɽʏʅʀʂɸ ɿɸɹʓʊʆɻʆ HEDYSARUM NEGLECTUM  

 

ɸ.ʍ. ɹʘʭʪʠʷʨʦʚʘ*, ʆ.ʆ. ɹʘʙʠʯ*, ɺ.ɺ. ʃʘʨʠʥʘ* 
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ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʪʝʥʠʝ ʢʦʧʝʝʯʥʠʢ ʟʘʙʳʪʳʡ (Hedysarum neglectum) ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ ʩʚʦʠʤʠ 

ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʢʩʪʨʘʢʮʠʠ ʢʦʧʝʝʯʥʠʢʘ ʟʘʙʳʪʦʛʦ ʠ ʠʩʩʣʝʜʦʚʘʥ ʤʝʪʘʙʦʣʦʤʥʳʡ 

ʩʦʩʪʘʚ ʝʛʦ ʵʢʩʪʨʘʢʪʦʚ. ʇʨʦʠʟʚʝʜʸʥ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʚʳʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ). ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʛʘʣʣʦʚʘʷ ʠ 3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʘʷ 

ʢʠʩʣʦʪʘ. ʆʥʠ ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ɸʆɸ). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʢʦʧʝʝʯʥʠʢ ʟʘʙʳʪʳʡ, ʵʢʩʪʨʘʢʮʠʷ, ʬʝʥʦʣʴʥʳʝ ʢʠʩʣʦʪʳ. 

 

ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʠʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ. ʉ ʚʦʟʨʘʩʪʦʤ ʵʪʠ ʧʨʦʮʝʩʩʳ ʩʪʘʥʦʚʷʪʩʷ 

ʠʥʪʝʥʩʠʚʥʝʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʧʘʪʦʣʦʛʠʡ ʠ 

ʫʩʢʦʨʝʥʥʦʤʫ ʩʪʘʨʝʥʠʶ. ʏʪʦʙʳ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʵʪʦʤʫ, ʥʫʞʥʦ ʫʩʠʣʠʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 

ʩʠʩʪʝʤʫ, ʧʦʣʫʯʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ  ʩ ʧʠʱʝʡ ʠ ɹɸɼʘʤʠ [1, 2]. ʂʦʧʝʝʯʥʠʢ 

ʟʘʙʳʪʳʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʠ, ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʦʤʫ ʦʧʠʩʘʥʠʶ, 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ɹɸɺ, ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [2, 3]. ʇʦʵʪʦʤʫ ʮʝʣʴʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʪʨʘʢʮʠʠ ʢʦʧʝʝʯʥʠʢʘ ʟʘʙʳʪʦʛʦ (Hedysarum 

neglectum) ʠ ʩʢʨʠʥʠʥʛ ʝʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʉ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ ʚ 

ʢʦʧʝʝʯʥʠʢʝ ʟʘʙʳʪʦʤ (Hedysarum neglectum) ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 

ʵʢʩʪʨʘʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʠʣʠ ʵʢʩʪʨʘʢʮʠʶ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʨʅ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʠʬʪʦʨʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (ʊʌʋ) ʠ ʛʠʜʨʦʢʩʠʜ 

ʥʘʪʨʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʠʟʫʯʘʝʤʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʝʥʳ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: ʵʢʩʪʨʘʢʮʠʷ ʤʝʪʘʥʦʣʦʤ ʧʦ ʤʝʪʦʜʫ ʉʦʢʩʣʝʪʘ (8 ʯʘʩʦʚ); 

ʵʢʩʪʨʘʢʮʠʷ ʤʝʪʘʥʦʣʦʤ ʚ ʩʨʝʜʝ 0,1 ʥ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʤʝʪʦʜʦʤ ʤʘʮʝʨʘʮʠʠ (ʨʅ=12,5); 

ʵʢʩʪʨʘʢʮʠʷ ʤʝʪʘʥʦʣʦʤ ʚ ʩʨʝʜʝ 0,1 ʥ ʪʨʠʬʪʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʤʝʪʦʜʦʤ ʤʘʮʝʨʘʮʠʠ (ʨʅ=1,2). 

ʕʢʩʪʨʘʢʮʠʷ ʧʦ ʤʝʪʦʜʫ ʉʦʢʩʣʝʪʘ ʧʨʦʭʦʜʠʣʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ. 

ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʩʷ ʩʢʨʠʥʠʥʛ ʤʝʪʘʙʦʣʦʤʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʤʝʪʦʜʦʤ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ɺʕɾʍ). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʚʨʝʤʝʥʘʤ ʫʜʝʨʞʘʥʠʷ ʠ ʩʧʝʢʪʨʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʚʝʱʝʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ʠʤʝʝʪ 

ʵʢʩʪʨʘʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʤʝʪʦʜʦʤ ʤʘʮʝʨʘʮʠʠ ʤʝʪʘʥʦʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʪʨʠʬʪʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. 

ɽʛʦ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʳʣʠ ʛʘʣʣʦʚʘʷ ʢʠʩʣʦʪʘ (140 ʤʛ/ʢʛ), 3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʘʷ 

ʢʠʩʣʦʪʘ (36 ʤʛ/ʢʛ) ʠ ʢʘʪʝʭʠʥ (16 ʤʛ/ʢʛ). ɺ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʵʢʩʪʨʘʢʪʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʭʣʦʨʦʛʝʥʦʚʘʷ, ʬʝʨʫʣʦʚʘʷ ʠ ʮʠʢʦʨʠʝʚʘʷ ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʨʫʪʠʥ ʠ 

ʢʚʝʨʮʝʪʠʥ-3D-ʛʣʶʢʦʟʠʜ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʢʩʪʨʘʢʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ, ʵʢʩʪʨʘʢʪ 

ʤʝʪʘʥʦʣʴʥʳʤ  ʨʘʩʪʚʦʨʦʤ ʱʝʣʦʯʠ ʩʦʜʝʨʞʘʣ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʙʦʣʠʪʦʚ, ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ (2 ʤʛ/ʢʛ) ʠ ʩʣʝʜʦʚʳʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʪʝʭʠʥʘ, ʧ-

ʢʫʤʘʨʦʚʦʡ ʠ 3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪ. ɺ ʩʦʩʪʘʚʝ ʦʙʨʘʟʮʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʘʥʦʣʦʤ ʥʘ 

ʵʢʩʪʨʘʢʪʦʨʝ ʉʦʢʩʣʝʪʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʛʣʶʢʦʟʠʜʳ ʣʶʪʝʦʣʠʥʘ (3 
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ʤʛ/ʢʛ), ʘʧʠʛʝʥʠʥʘ (3 ʤʛ/ʢʛ) ʠ ʢʚʝʨʮʝʪʠʥʘ (3 ʤʛ/ʢʛ), ʘ ʪʘʢʞʝ ʘʢʘʮʝʪʠʥ (4 ʤʛ/ʢʛ). 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪ ʙʳʣʦ ʚʳʜʝʣʝʥʠʝ ɹɸɺ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʚʠʜʝ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʜʘʥʥʳʭ ɺʕɾʍ, ʜʣʷ ʵʪʦʛʦ ʙʳʣ ʚʳʙʨʘʥ ʵʢʩʪʨʘʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʤʘʮʝʨʘʮʠʝʡ ʤʝʪʘʥʦʣʦʤ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʊʌʋ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ 3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʫʶ 

ʠ ʛʘʣʣʦʚʫʶ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʘ ʦʨʛʘʥʠʟʤ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʪʠʚʦʨʘʢʦʚʳʝ, 

ʘʥʪʠʜʠʘʙʝʪʠʯʝʩʢʠʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ [4, 5].  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʆɸ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ɹɸɺ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʮʦʚ 

ʫʣʘʚʣʠʚʘʪʴ ʩʚʦʙʦʜʥʳʝ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ DPPH ʠ ABTS, ʘ ʪʘʢʞʝ ʧʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡ 

ʩʠʣʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʠʦʥʘʤʠ Fe
3+
. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʢʨʠʥʠʥʛʨʘ ɸʆɸ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʢʦʧʝʝʯʥʠʢʘ ʟʘʙʳʪʦʛʦ (Hedysarum neglectum) 

 

ɺʝʱʝʩʪʚʦ 
ʄʤʦʣʴ ʵʢʚ. ʪʨʦʣʦʢʩʘ/ʛ 

ABTS DPPH FRAP 

3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ 7,86 Ñ0,46 6,34 Ñ 0,31 2,31 Ñ 0,13 

ɻʘʣʣʦʚʘʷ ʢʠʩʣʦʪʘ 11,39 Ñ 0,42 8,38 Ñ 0,31 4,38 Ñ 0,14 

 

ɻʘʣʣʦʚʘʷ ʢʠʩʣʦʪʘ ʧʨʝʚʦʩʭʦʜʠʪ 3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʫʶ ʧʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʜʠʢʘʣʘʤ ABTS, DPPH ʠ FRAP ʦʥʘ ʩʦʩʪʘʚʠʣʘ 11,39 ʤʤʦʣʴ 

ʵʢʚ. ʊʨʦʣʦʢʩʘ/ʛ, 8,38 ʤʤʦʣʴ ʵʢʚ. ʊʨʦʣʦʢʩʘ/ʛ, ʠ 4,38 ʤʤʦʣʴ ʵʢʚ. ʊʨʦʣʦʢʩʘ/ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʦʪ 2,31 

ʜʦ 7,86 ʤʤʦʣʴ ʵʢʚ. ʊʨʦʣʦʢʩʘ/ʛ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʤʝʪʠʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʨʷʤʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʤʦʣʝʢʫʣʝ ʬʝʥʦʣʴʥʦʡ 

ʢʠʩʣʦʪʳ ʠ ʝʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ: ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʪʨʝʭ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 

ʛʘʣʣʦʚʘʷ ʢʠʩʣʦʪʘ (3,4,5-ʪʨʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ) ʧʨʦʷʚʣʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʦʡ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʟ ʨʘʩʪʝʥʠʷ ʢʦʧʝʝʯʥʠʢ ʟʘʙʳʪʳʡ (Hedysarum 

neglectum) ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʤʝʪʘʥʦʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʊʌʋ ʠ ʵʪʠʣʘʮʝʪʘʪʦʤ 

ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ 3,4-ʜʠʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʫʶ ʠ ʛʘʣʣʦʚʫʶ ʢʠʩʣʦʪʳ. ʕʪʠ ɹɸɺ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʨʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʦʟʤʦʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ɹɸɼ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʥʝʥʠʷ ɻʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ (ʩʦʛʣʘʰʝʥʠʝ 
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Abstract 

Hedysarum neglectum is known for its useful properties, including antioxidant activity. 

During the study, the optimal parameters of extraction of this plant were selected and the 

metabolomic composition of its extracts was investigated. Selection of parameters for the release 

of individual biologically active substances has been selected. Gallic and 3.4-dihydroxybenzoic 

acid were obtained. They showed high antioxidant activity. 

 

Keywords: bioactive compounds , antioxidant activity, Hedysarum neglectum, extraction, 

phenolic acids. 
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ʇʆɼɹʆʈ ʈɸʎʀʆʅɸʃʔʅʓʍ ʇɸʈɸʄɽʊʈʆɺ ʈɸʉʇʓʃʀʊɽʃʔʅʆɻʆ 

ɺʓʉʋʐʀɺɸʅʀʗ ʇʈʆɼʋʂʊɸ ʅɸ ʆʉʅʆɺɽ ʄʆʃʆʂɸ ʀ ʄɪɼɸ 

 

ʄ.ɺ. ɹʝʟʲʷʟʳʢʦʚʘ, ɸ.ʖ. ʇʨʦʩʝʢʦʚ, ʀ.ʉ. ʄʠʣʝʥʪʴʝʚʘ 

ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʢʘ ʠ ʤʸʜʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʧʳʣʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʚʳʩʫʰʠʚʘʥʠʷ. ʇʦʜʦʙʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʧʨʠ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷʪʩʷ ʚʩʝ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʦʡ ʤʸʜ, ʩʫʭʦʝ ʤʦʣʦʢʦ, ʨʘʩʧʳʣʠʪʝʣʴʥʘʷ ʩʫʰʠʣʢʘ, ʧʦʜʙʦʨ 

ʧʘʨʘʤʝʪʨʦʚ. 

 

ʂ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ ʦʪʥʦʩʷʪ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʠʤʦ ʩʚʦʠʭ ʦʙʳʯʥʳʭ 

ʩʚʦʡʩʪʚ ʠʤʝʶʪ ʝʱʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ. ʂ ʪʘʢʠʤ ʧʨʦʜʫʢʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʚʳʩʫʰʝʥʥʦʝ ʤʦʣʦʢʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʸʜʘ. 

ʄʦʣʦʢʦ ï ʵʪʦ ʧʨʦʜʫʢʪ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʚʠʜʝ ʩʝʢʨʝʪʘ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ɽʛʦ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʚʳʩʦʢʘ ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʉʦʩʪʘʚ ʤʦʣʦʢʘ ʩʣʦʞʝʥ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʥʦʛʠʝ ʝʛʦ 

ʢʦʤʧʦʥʝʥʪʳ ʥʝʣʴʟʷ ʥʘʡʪʠ ʚ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʘʭ. ɺ ʤʦʣʦʢʝ ʩʦʜʝʨʞʘʪʩʷ: ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ, 

ʚʠʪʘʤʠʥʳ, ʢʘʟʝʠʥ, ʣʘʢʪʦʟʘ, ʘʣʴʙʫʤʠʥ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʤʦʣʦʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʚʝʪʦʯʥʳʡ ʤʸʜ. 

ʄʸʜ, ʢʘʢ ʠ ʤʦʣʦʢʦ ʧʨʦʜʫʢʪ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʡ ʧʯʝʣʘʤʠ. ʉʦʩʪʘʚ 

ʤʸʜʘ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ ʠʟ ʢʘʢʦʛʦ ʥʝʢʪʘʨʘ ʦʥ ʙʳʣ ʧʦʣʫʯʝʥ, ʘ ʪʘʢʞʝ ʦʪ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʩʘʭʘʨʘ, ʚʠʪʘʤʠʥʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ [2]. 

ʆʩʥʦʚʥʳʤ ʵʪʘʧʦʤ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʢʘ ʠ ʤʸʜʘ 

ʷʚʣʷʝʪʩʷ ʨʘʩʧʳʣʠʪʝʣʴʥʦʝ ʚʳʩʫʰʠʚʘʥʠʝ. ɻʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʥʘʠʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ ʠ 

ʘʩʧʠʨʘʮʠʷ [3]. ɺ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʨʘʩʧʳʣʠʪʝʣʴʥʦʡ ʩʫʰʢʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʮʝʩʩʫ ʦʙʝʟʚʦʞʠʚʘʥʠʷ. ʆʜʥʘʢʦ, ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ [3]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʳʣʠʪʝʣʴʥʦʡ ʩʫʰʢʠ 

ʙʳʣʦ ʚʟʷʪʦ 90 % ʤʦʣʦʢʘ ʠ 10 % ʤʸʜʘ. 

ʅʘ ʨʠʩʫʥʢʘʭ 1ï3 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʘʩʧʠʨʘʮʠʠ ʠ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ. 

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʫʭʦʛʦ ʤʦʣʦʢʘ ʩ ʤʸʜʦʤ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʩʫʰʠʚʘʥʠʷ 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʫʭʦʛʦ ʤʦʣʦʢʘ ʩ ʤʸʜʦʤ ʦʪ ʘʩʧʠʨʘʮʠʠ ʚʳʩʫʰʠʚʘʥʠʷ 

 

 
 

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʩʫʭʦʛʦ ʤʦʣʦʢʘ ʩ ʤʸʜʦʤ ʦʪ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ 

 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ ʥʘʙʣʶʜʘʣʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʧʳʣʠʪʝʣʴʥʦʛʦ ʚʳʩʫʰʠʚʘʥʠʷ 110 , ʘʩʧʠʨʘʮʠʠ 90 % ʠ ʩʢʦʨʦʩʪʠ 

ʧʦʜʘʯʠ 10 ʤʣ/ʤʠʥ. ɼʘʣʴʥʝʡʰʠʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘʩʧʠʨʘʮʠʠ ʠ ʩʢʦʨʦʩʪʠ 

ʨʘʩʧʳʣʠʪʝʣʴʥʦʛʦ ʚʳʩʫʰʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʂʇ çʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʣʘʜʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠè ʥʘ ʙʘʟʝ ʂʝʤɻʋ. 
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Purpose: to develop a new functional product based on milk and honey using a spray drying 

method. To choose rational parameters of the drying process at which all the useful properties of the 

product are preserved. 

 

Keywords: honey, milk, powdered honey, powdered milk, spray dryer, selection of 

parameters. 

 

References 

1. Gassan, M.D. Milk and dairy products / M.D. Gassan // International Research Journal. - 

2015. - No. ï P.6 - 2. 

2. Bragin, N.I. On the quality of Kuzbass honey / N.I. Bragin // News of the Altai State 

Agrarian University. - 2016. - No. 11. - P. 155ï158. 

3. Nedospasov A.A., Melyushonok N.S., Kerbel B.M., Katsnelson L.M. Investigation of the 

process of spray drying of mechanical mixtures of powders // Actual problems of innovative 

development of nuclear technologies, 2017. - P. 66-67. 
  



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

 

40 
 

ʋɼʂ: 637.352:615.322                                                                      https://doi.org/10.21603/-I-IC-12 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʕʂʉʊʈɸʂʊɸ ʐʃɽʄʅʀʂɸ ʆɹʓʂʅʆɺɽʅʅʆɻʆ ɼʃʗ 

ʇʆʃʋʏɽʅʀʗ ʆɹʆɻɸʑɽʅʅʆɻʆ ʊɺʆʈʆɾʅʆɻʆ ʇʈʆɼʋʂʊɸ 

 

ʆ.ɺ. ɹʝʣʘʰʦʚʘ 

ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ: ʧʦʣʫʯʝʥʠʝ ʦʙʦʛʘʱʝʥʥʦʛʦ ʪʚʦʨʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʵʢʩʪʨʘʢʪ 

ʰʣʝʤʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʢʦʤʧʣʝʢʩʥʳʡ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʪʚʦʨʦʞʥʘʷ ʤʘʩʩʘ, ʰʣʝʤʥʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫ ʨʦʩʩʠʷʥ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ: ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ, ʵʥʜʦʢʨʠʥʥʳʝ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ, ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ ʠ 

ʧʦʯʝʢ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʜʨʫʛʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʣʩʷ ʧʨʦʮʝʥʪ ʤʦʣʦʜʝʞʠ ʠ ʜʝʪʝʡ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝ ʩʢʘʟʘʥʥʳʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ (ɹɸɺ) ʧʨʦʪʠʚ ʦʙʦʟʥʘʯʝʥʥʳʭ ʙʦʣʝʟʥʝʡ.  

 ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʠʱʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʣʝʢʘʨʩʪʚʝʥʥʦʝ 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʝ ʚ ʨʝʛʠʦʥʝ ʠ ʜʦʩʪʫʧʥʦʝ ʜʣʷ ʟʘʛʦʪʦʚʢʠ. ʆʥʦ ʩʧʦʩʦʙʥʦ 

ʩʦʭʨʘʥʠʪʴ ʩʚʦʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ɹɸɺ ʨʘʩʪʝʥʠʡ, ʧʦʤʦʛʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʤʤʫʥʠʪʝʪ, 

ʩʜʝʨʞʠʚʘʶʪ ʧʦʷʚʣʝʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ, ʫʤʝʥʴʰʘʶʪ ʚʣʠʷʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʨʘʙʦʪʳ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʘʢʪʠʚʠʟʠʨʫʶʪ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʪʦʥʫʩʘ ʦʨʛʘʥʠʟʤʘ. ʉʨʝʜʠ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʧʦʣʴʟʫʶʪʩʷ ʤʦʣʦʯʥʳʝ ʥʘʧʠʪʢʠ ʥʘ ʦʩʥʦʚʝ 

ʩʳʚʦʨʦʪʢʠ, ʪʚʦʨʦʞʥʘʷ ʤʘʩʩʘ, ʦʙʦʛʘʱʝʥʥʳʝ ɹɸɺ. ʂʨʦʤʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʥʦ 

ʫʚʝʨʝʥʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʷʩʦʧʨʦʜʫʢʪʳ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʝʡ ʧʦʣʝʟʥʳʭ 

ʚʦʣʦʢʦʥ, ʩʥʠʞʘʶʱʠʭ ʜʦʣʶ ʞʠʨʘ, ʨʳʙʦʧʨʦʜʫʢʪʳ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʩ ʦʚʦʱʘʤʠ, ʘ ʪʘʢʞʝ 

ʥʘʩrɦ ʝʥʥʳʝ ʢʦʥʩʝʨʚʘʥʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 

ʛʦʜʥʦʩʪʠ ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʉʨʝʜʠ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʵʢʩʪʨʘʢʪʳ 

ʰʣʝʤʥʠʢʘ ʙʘʡʢʘʣʴʩʢʦʛʦ. ʕʪʦ ʠ ʧʦʣʫʯʝʥʠʝ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ çɸʮʠʜʦʬʠʣʴʥʳʡè, 

ʧʦʣʫʯʝʥʠʝ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ çɸʮʠʜʦʬʠʣʴʥʳʡ ʤʝʜè, ʧʦʣʫʯʝʥʠʝ ʩʫʭʦʡ ʤʦʣʦʯʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʝʥʠʝ ʤʦʣʦʢʦʩʦʜʝʨʞʘʱʝʛʦ 

ʥʘʧʠʪʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʘʢʪʘ ʰʣʝʤʥʠʢʘ ʙʘʡʢʘʣʴʩʢʦʛʦ.  ʊʘʢʞʝ ʵʢʩʪʨʘʢʪʳ ʰʣʝʤʥʠʢʘ 

ʙʘʡʢʘʣʴʩʢʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, ʥʘʧʨʠʤʝʨ, ʚ ʩʦʩʪʘʚʝ 

ʧʨʠʨʦʜʥʦ-ʩʪʦʣʦʚʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ çʋʣʘʥ-ʋʜʵʥʩʢʘʷè. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʦʩʪʘʚʝ 

ʠʥʛʨʝʜʠʝʥʪʦʚ ʜʣʷ ʢʦʤʧʦʟʠʮʠʠ ʙʘʣʴʟʘʤʘ çʄʘʜʦʥʥʘè ʚʭʦʜʠʪ ʢʦʨʝʥʴ ʰʣʝʤʥʠʢʘ ʙʘʡʢʘʣʴʩʢʦʛʦ. 

 ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʠʩʣʦ- ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʪʚʦʨʦʛʘ. ɺʩʝʤ ʠʟʚʝʩʪʥʳ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʪʚʦʨʦʛʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʮʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʥ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 2,8ï3,2 ʛ ʫʛʣʝʚʦʜʦʚ, ʦʪ 3 ʜʦ 18 ʛ ʞʠʨʘ, 

ʦʪ 15 ʜʦ 22 ʛ ʙʝʣʢʦʚ. ʄʦʣʦʯʥʳʡ ʙʝʣʦʢ ʩʧʦʩʦʙʝʥ ʟʘʤʝʥʠʪʴ ʙʝʣʢʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʟʝʠʥʦʤ. ʇʦʵʪʦʤʫ ʪʚʦʨʦʞʥʘʷ ʜʠʝʪʘ ʵʬʬʝʢʪʠʚʥʦ ʩʞʠʛʘʝʪ ʞʠʨʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʘʩʩʳ ʪʝʣʘ, ʚʣʠʷʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʩʦʤʘʪʦʪʨʦʧʠʥʘ, 

ʧʦʤʦʛʘʝʪ ʣʫʯʰʝʤʫ ʥʘʢʦʧʣʝʥʠʶ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ 

ʩʦʜʝʨʞʘʥʠʠ ʚ ʪʚʦʨʦʛʝ ʪʘʢʠʭ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʤʝʪʠʦʥʠʥ ʠ ʭʦʣʠʥ, ʢʘʣʴʮʠʷ ʠ 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʬʦʩʬʦʨʘ. ɺʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ ʦʙʲʷʩʥʷʝʪ ʨʦʣʴ ʪʚʦʨʦʛʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳ ʚʠʜʳ ʨʦʜʘ ʰʣʝʤʥʠʢʦʚ. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʦʥʠ ʦʙʣʘʜʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ 

ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʠ ʦʥʢʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ.  ʆʩʦʙʝʥʥʦ ʮʝʥʠʪʩʷ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʰʣʝʤʥʠʢ ʙʘʡʢʘʣʴʩʢʠʡ. ʆʥ ʦʬʠʮʠʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʷʚʣʷʝʪʩʷ 

ʬʘʨʤʘʢʦʧʝʡʥʳʤ ʨʘʩʪʝʥʠʝʤ. ʇʨʦʤʳʰʣʝʥʥʫʶ ʟʘʛʦʪʦʚʢʫ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʰʣʝʤʥʠʢʘ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ, ʏʠʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ 

ɹʫʨʷʪʠʠ ʠ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʌʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ ʥʘ ʰʣʝʤʥʠʢ ʙʘʡʢʘʣʴʩʢʠʡ ʦʧʨʝʜʝʣʷʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʦʨʥʝʚʠʱʘʭ ʩ ʢʦʨʥʷʤʠ ʬʣʘʚʦʥʦʠʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʝʪʩʷ ʙʘʡʢʘʣʠʥ, 

ʩʢʫʪʝʣʣʘʨʠʥ, ʚʦʛʦʥʠʥ, ʘ ʪʘʢʞʝ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚ ʧʠʨʦʢʘʪʝʭʠʥʦʚʦʡ ʛʨʫʧʧʳ ʠ ʩʤʦʣʳ. ɺ 

ʩʪʨʫʢʪʫʨʫ ʙʘʡʢʘʣʠʥʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʬʣʘʚʦʥ ʙʘʡʢʘʣʝʠʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʘʢʪʠʚʥʦ 

ʠʥʛʠʙʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʙʠʦʧʣʝʥʢʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ, ʵʬʬʝʢʪʠʚʥʦ ʩʜʝʨʞʠʚʘʷ 

ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʃʘʡʤʘ.  

 ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʜʨʫʛʠʤ ʚʠʜʘʤ ʨʦʜʘ ʰʣʝʤʥʠʢʘ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʈʦʩʩʠʠ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʰʣʝʤʥʠʢʘ ʙʘʡʢʘʣʴʩʢʦʛʦ ʜʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʧʦʧʫʣʷʮʠʡ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. ʅʘʧʨʠʤʝʨ, 

ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʨʘʚʳ ʰʣʝʤʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʧʦʜʪʚʝʨʜʠʣʦ ʩʭʦʜʩʪʚʦ ʧʦ 

ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʫ 

ʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʫʪ ʚ ʙʫʜʫʱʝʤ ʟʘʤʝʥʠʪʴ ʤʝʜʠʮʠʥʩʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʨʝʩʫʨʩʥʳʡ ʟʘʧʘʩ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʢʘʢ ʫ ʰʣʝʤʥʠʢʘ ʙʘʡʢʘʣʴʩʢʦʛʦ.   

ɺ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʰʣʝʤʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʙʘʡʢʘʣʠʥ, ʩʢʫʪʝʣʣʘʨʠʥ ʠ ʚʦʛʦʥʠʥ ʚ ʢʦʨʥʷʭ ʰʣʝʤʥʠʢʘ 

ʦʙrʢʥʦʚʝʥʥʦʛʦ.  

 ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʵʢʩʪʨʘʢʪ ʠʟ ʰʣʝʤʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ.  

ʆʙʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʦʙʦʛʘʱʝʥʥʦʛʦ ʪʚʦʨʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʨʠʝʤʢʘ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ (ʪʚʦʨʦʛ ʩ ʤ.ʜ.ʞ. 5%, ʩʘʭʘʨ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʵʢʩʪʨʘʢʪ 

ʰʣʝʤʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ). ʀʩʧʦʣʴʟʫʝʤʦʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʳʨʴʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʩʦʩʪʘʚʣʝʥʠʝ ʩʤʝʩʠ ʧʦ ʨʝʮʝʧʪʫʨʝ. ʊʨʝʪʠʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʨʝʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ ʚ 

ʪʝʨʤʠʟʘʪʦʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-65 Áʩ ʮʝʣʴʶ ʧʦʜʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʦʨʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʧʨʦʮʝʩʩ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʤʝʩʠ. 

ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʦʭʣʘʞʜʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 18-21 ÁC ʠ ʜʘʣʝʝ ʦʪʧʨʘʚʣʷʣʠ ʥʘ ʬʘʩʦʚʢʫ. 

ʍʨʘʥʝʥʠʝ ʦʙʦʛʘʱʝʥʥʦʛʦ ʪʚʦʨʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ t = 2-6 ÁC.  

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʣʘʤʝʥʪʫ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʠʣʠ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʥʦʚʦʛʦ ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɹɸɺ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʪʚʦʨʦʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʪʨʘʢʪʦʚ ʨʘʩʪʝʥʠʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ.  
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ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ    

ʎʝʣʴ: ʧʨʦʚʝʩʪʠ ʧʦʠʩʢ ʠ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʘʜʩʦʨʙʮʠʦʥʥʦʡ 

ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʩʨʝʜ, ʵʬʬʝʢʪʠʚʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʦʩʠʪʝʣʷ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʘʨ, ʭʠʪʦʟʘʥ, ʫʛʦʣʴ, ʠʤʤʦʙʠʣʠʟʘʮʠʷ.   

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʚʘʣʠʨʫʝʪ ʪʝʥʜʝʥʮʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʫʢʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. 

ʅʝʙʝʟʦʩʥʦʚʘʪʝʣʴʥʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚʳʜʝʣʷʶʪ ʠʤʝʥʥʦ 

ʧʠʪʘʥʠʝ. ʈʘʮʠʦʥ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ 

ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ, ʥʝ ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʧʦʣʫʯʝʥʠʝ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʝʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʝʥʦ ʚ ʩʚʷʟʠ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ. ʅʘʨʫʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʢʘʢ 

ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʪʘʢ ʠ ʧʦ 

ʧʨʠʯʠʥʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʦʯʚʝ ʠ ʚʦʜʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʥʦʛʦ ʫ ʯʝʣʦʚʝʢʘ ʦʩʪʨʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʝʦʙʭʦʜʠʤʘ ʢʦʨʨʝʢʮʠʷ ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʤʝʪʦʜʦʚ ʦʙʦʛʘʱʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʦʙʣʘʜʘʶʱʠʭ ʥʠʟʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ [1].    

ʀʤʤʦʙʠʣʠʟʘʮʠʷ - ʤʝʪʦʜ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʤʦʣʝʢʫʣ, ʧʨʦʠʟʚʦʜʠʤʳʡ ʧʨʠ 

ʧʦʤʦʱʠ ʟʘʢʨʝʧʣʝʥʠʷ ʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʩʠʪʝʣʷ, ʙʝʟ ʧʦʪʝʨʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʡ 

ʤʦʣʝʢʫʣʳ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʠʤʝʥʠʤʦ ʢ ʪʝʭʥʦʣʦʛʠʷʤ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʦʙʦʛʘʪʠʪʴ ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʯʘʱʝ ʧʨʠʤʝʥʠʤʘ ʩʦʨʙʮʠʦʥʥʘʷ 

ʠʤʤʦʙʠʣʠʟʘʮʠʷ. ɽʝ ʚʳʜʝʣʷʝʪ ʧʨʦʩʪʦʪʘ, ʜʝʰʝʚʠʟʥʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʝ ʚʣʠʷʥʠʝ 

ʥʦʩʠʪʝʣʷ ʥʘ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʦʡ  ʬʘʟʳ. ɺ ʦʩʥʦʚʥʦʤ, 

ʩʦʨʙʮʠʦʥʥʘʷ ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʠʤʝʝʪ ʜʚʘ ʤʝʭʘʥʠʟʤʘ ʩʚʷʟʳʚʘʥʠʷ - ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʚ ʤʘʩʩʝ 

ʥʦʩʠʪʝʣʷ. ɺ ʩʣʫʯʘʝ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʥʘ ʥʦʩʠʪʝʣʝ ʫʜʝʨʞʠʚʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʯʘʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʩʠʪʝʣʷ çʦʤʳʚʘʝʪʩʷè ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ (ʞʠʜʢʦʡ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʦʡ). 

ʀʤʤʦʙʠʣʠʟʘʮʠʷ ʚ ʤʘʩʩʝ (ʦʙʲʝʤʝ) ʥʦʩʠʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ ʚʥʦʩʠʤʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʩʣʦʡ ʤʘʪʝʨʠʘʣʘ ʥʦʩʠʪʝʣʷ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʩʚʦʡʩʪʚʘ ʥʦʩʠʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʧʦʨʠʩʪʦʩʪʴ, ʟʘʨʷʜ, ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʤʦʛʫʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʥʘ 

ʫʨʦʚʥʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [2].   

ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦʜʭʦʜʷʪ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʠʣʠ ʛʝʣʝʦʙʨʘʟʫʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʩʦʨʙʝʥʪʳ. ʂ 

ʪʘʢʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʘʛʘʨ, ʧʝʢʪʠʥ, ʭʠʪʦʟʘʥ, ʢʦʣʣʘʛʝʥ ʠ ʜʨʫʛʠʝ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʚʦʟʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʭʣʝʙʦʙʫʣʦʯʥʳʭ, ʤʫʯʥʳʭ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ɸʛʘʨ ï ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʠʤʳʡ ʚ ʧʠʱʝʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʘʙʠʣʠʟʘʪʦʨ, ʧʦʣʫʯʘʝʤʳʡ ʧʫʪʸʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠʟ 

ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ ʠ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʩʧʦʩʦʙʝʥ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʫʢʪʫʨʳ ʛʝʣʷ, ʢ ʥʝʤʫ, ʧʦʤʠʤʦ ʩʦʨʙʮʠʦʥʥʦʡ ʧʨʠʤʝʥʠʤ ʪʘʢ ʞʝ ʤʝʪʦʜ 

ʢʦʚʘʣʝʥʪʥʦʡ ʠʤʤʦʙʠʣʠʟʘʮʠʠ. ɸʛʘʨ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʫʩʚʦʷʝʤʦʩʪʠ ʚ ʦʨʛʘʥʠʟʤʝ, ʯʪʦ 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʠʤʤʦʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʆʜʥʘʢʦ, ʵʪʦ ʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʣʘʙʣʝʥʠʶ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʛʦʪʦʚʦʛʦ ʢʦʤʧʦʟʠʪʘ [3].  

ʍʠʪʦʟʘʥ ï ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʥʦʝ ʭʠʪʠʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʧʦʣʠʤʝʨ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ N-ʘʮʝʪʠʣ-2-ʘʤʠʥʦ-2-ʜʝʟʦʢʩʠ-Dʛʣʶʢʦʧʠʨʘʥʦʟʳ, ʩʚʷʟʘʥʥʦʡ 1-4- ʛʣʠʢʦʟʠʜʥʳʤʠ 

ʩʚʷʟʷʤʠ. ʆʩʥʦʚʥʘʷ ʝʛʦ ʜʦʙʳʯʘ ʩʚʦʜʠʪʩʷ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʧʘʥʮʠʨʝʡ ʤʝʣʢʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʠʪʦʟʘʥ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʪʦʢʩʠʯʥʳʤ, ʙʠʦʩʦʚʤʝʩʪʠʤʳʤ 

ʠʥʛʨʝʜʠʝʥʪʦʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʣʘʙʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, ʦʜʥʘʢʦ ʚʩʝ ʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʛʝʣʝʦʙʨʘʟʫʶʱʝʡ ʦʩʥʦʚʳ. ʍʠʪʦʟʘʥʫ, ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ, ʧʦʜʭʦʜʷʪ 

ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʠʤʤʦʙʠʣʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʢʘʢ ʘʜʩʦʨʙʮʠʦʥʥʫʶ, ʪʘʢ ʠ ʭʝʤʦʩʦʨʙʮʠʦʥʥʫʶ. 

ɸʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʚʳʩʦʢʘʷ ʟʘʱʠʪʘ ʚʥʦʩʠʤʦʡ ʬʘʟʳ ʩʜʝʣʘʣʠ ʭʠʪʦʟʘʥ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʥʦʩʠʪʝʣʝʡ ʚ ʤʝʜʠʮʠʥʝ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʪʦʞʝ ʚʨʝʤʷ, 

ʥʠʟʢʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʠ ʨʘʩʱʝʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʩʣʦʞʥʝʥʠʶ 

ʫʩʚʦʷʝʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [4].     

ʇʦʤʠʤʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʨʙʝʥʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫʛʣʝʨʦʜʥʳʝ ʩʦʨʙʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ï 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ. ʋʛʦʣʴ, ʧʦʣʫʯʘʝʤʳʡ ʠʟ ʪʚʝʨʜʳʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʙʝʨʝʟʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʘʩʪʚʦʨʠʤʦʝ ʚ ʚʦʜʝ ʩʦʝʜʠʥʝʥʠʝ, ʙʣʘʛʦʜʘʨʷ 

ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʵʪʦ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʥʦʩʠʪʝʣʴ, ʥʘʰʝʜʰʠʡ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʪʘʢ ʠ ʚ 

ʧʠʱʝʚʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ, ʫʛʦʣʴ ʥʝ ʧʦʜʭʦʜʷʱʠʡ ʥʦʩʠʪʝʣʴ ʚ ʤʝʪʦʜʘʭ 

ʢʦʚʘʣʝʥʪʥʦʡ ʠʤʤʦʙʠʣʠʟʘʮʠʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʫʛʦʣʴ ʥʝ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʩʦʨʙʝʥʪ, 

ʧʦʛʣʦʱʘʶʱʠʡ ʠʟ ʨʘʩʪʚʦʨʘ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʢʫʧʝ ʩ ʥʠʟʢʦʡ ʨʘʩʪʚʦʨʷʝʤʦʩʪʴʶ ʵʪʦ ʚʩʝ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʪʨʫʜʥʝʥʠʶ ʫʩʚʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʦʨʛʘʥʠʟʤʝ [5].  

ʂʘʞʜʳʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʥʦʩʠʪʝʣʝʡ ʜʣʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʠʤʝʝʪ ʨʷʜ ʩʚʦʠʭ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʧʦʵʪʦʤʫ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʳ. ɿʘ ʩʯʝʪ ʥʠʟʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʚʳʩʦʢʦʡ 

ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʛʦʣʴ, ʚʦʟʤʦʞʥʦ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ ʢ 

ʦʩʥʦʚʥʦʤʫ ʥʦʩʠʪʝʣʶ, ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʣʦʱʘʶʱʝʡ ʫʜʝʣʴʥʦʡ ʧʣʦʱʘʜʠ. ʇʦʜʦʙʥʦʝ 

ʧʨʠʤʝʥʠʤʦ ʢʘʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʠʜʨʦʬʦʙʥʳʤ, ʪʘʢ ʠ ʛʠʜʨʦʬʠʣʴʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. ʂ 

ʧʨʠʤʝʨʫ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʚʥʫʪʨʠ ʛʝʣʷ ʮʝʥʪʨʳ ʫʜʝʨʞʘʥʠʷ ʚʥʦʩʠʤʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʟʚʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʘʱʠʪʝ ʚʥʦʩʠʤʦʡ ʬʘʟʳ. ɺ ʩʣʫʯʘʝ ʩ ʧʝʢʪʠʥʦʤ ʠ ʘʛʘʨʦʤ ʪʝʨʤʦʦʙʨʘʪʠʤʦʩʪʴ 

ʥʦʩʠʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ 

ʠʤʤʦʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ [6].   

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʢʘʬʝʜʨʦʡ ʩʝʨʚʠʩʘ ʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʀʥʞʝʥʝʨʥʳʭ ʊʝʭʥʦʣʦʛʠʡ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ 

ʩʦʨʙʮʠʦʥʥʦʡ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʧʦʣʠʤʝʨʥʳʭ 

ʥʦʩʠʪʝʣʝʡ ʩ ʮʝʣʴʶ ʦʙʦʛʘʱʝʥʠʷ ʠʤʠ ʠʟʜʝʣʠʡ ʤʫʯʥʦʡ ʠ ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  
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Abstract 

Objective: To search and select the most suitable dispersion media for adsorption 

immobilization, effective as a complex carrier, with the possibility of their further application in the 

food industry. 
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ɺʃʀʗʅʀɽ ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʕʅʊɽʈɸʃʔʅʆɻʆ ʇʀʊɸʅʀʗ ɺ 

ʇɽʈʀʆʇɽʈɸʎʀʆʅʅʆʄ ʇɽʈʀʆɼɽ ʋ ʂɸʈɼʀʆʍʀʈʋʈɻʀʏɽʉʂʀʍ ʇɸʎʀɽʅʊʆɺ 
 

ʆ.ɸ. ɹʝʣʳʰʝʚʘ 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʦʮʝʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʵʥʪʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʪʨʠʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʵʥʪʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ, ʧʘʮʠʝʥʪʳ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ. 

 

 ʆʜʥʫ ʠʟ ʚʝʜʫʱʠʭ ʨʦʣʝʡ ʚ ʫʪʷʞʝʣʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʠʛʨʘʝʪ ʙʝʣʢʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʥʘʙʣʶʜʘʶʱʘʷʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʪʘʢʠʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʠʩʭʦʜʘʤʠ, ʢʘʢ: ʚʳʩʦʢʘʷ ʣʝʪʘʣʴʥʦʩʪʴ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʠʥʬʝʢʮʠʦʥʥʳʭ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ. ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʦʚ ʥʘ ʣʝʯʝʥʠʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ ʧʘʮʠʝʥʪʦʚ. ʈʷʜ ʘʚʪʦʨʦʚ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʫ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʣʴʥʦʛʦ ʥʘ 5% ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ 2 ʨʘʟʘ, ʘ ʯʘʩʪʦʪʫ ʦʩʣʦʞʥʝʥʠʡ ï ʚ 3,3 ʨʘʟʘ [1]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʩʪʨʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʘʪʘʙʦʣʠʟʤʘ, ʩʥʠʞʝʥʠʝ 

ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʧʦʩʦʙʩʪʚʫʶʪ, ʘ ʪʦ ʠ 

ʫʩʫʛʫʙʣʷʶʪ ʩʪʝʧʝʥʴ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʧʨʦʚʦʮʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʩʘʨʢʦʧʝʥʠʠ [2,3]. 

 ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ 37 ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʣʘʥʦʚʦʝ ʘʦʨʪʦʢʦʨʦʥʘʨʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʀʂ).  

 ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 17 ʧʘʮʠʝʥʪʦʚ, ʠʟ ʥʠʭ ʤʫʞʯʠʥ ʙʳʣʦ 9, ʞʝʥʱʠʥ - 8. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 674,3 ʣʝʪ. ʅʘ ʵʪʘʧʝ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ʧʦʣʫʯʘʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʵʥʪʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ (ʩʠʧʠʥʛ) ʚ ʩʫʪʦʯʥʦʤ ʦʙʲʝʤʝ 400 ʤʣ, ʨʘʟʜʝʣʝʥʥʦʝ 

ʥʘ ʨʘʚʥʳʝ ʯʘʩʪʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʧʨʠ ʵʪʦʤ, ʧʦʩʣʝʜʥʠʡ ʧʨʠʝʤ ʦʙʳʯʥʦʡ ʧʠʱʠ ʙʳʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʟʘ 12 ʯʘʩʦʚ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʘ ʧʨʠʝʤ ʩʠʧʠʥʛʘ ï ʟʘ 4 ʯʘʩʘ ʜʦ 

ʦʧʝʨʘʮʠʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʠʣʦ 180 ʤʠʥ 13ʤʠʥ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʀʂ ï 

109 8 ʤʠʥ, ʚʨʝʤʷ ʘʥʦʢʩʠʠ ï 90 ʤʠʥ8 ʤʠʥ. 

 ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 20 ʧʘʮʠʝʥʪʦʚ, ʠʟ ʥʠʭ ʤʫʞʯʠʥ ʙʳʣʦ 12, ʞʝʥʱʠʥ - 8.  ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 674,3 ʣʝʪ. ʅʘ ʵʪʘʧʝ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʘʮʠʝʥʪʘʤ ʜʘʚʘʣʠʩʴ 

ʩʪʘʥʜʘʨʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʞʠʤʫ ʧʠʪʘʥʠʷ ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ. ɺ ʩ ʚʷʟʠ ʩ ʯʝʤ, ʧʦʩʣʝʜʥʠʡ 

ʧʨʠʝʤ ʦʙʳʯʥʦʡ ʧʠʱʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʟʘ 12 ʯʘʩʦʚ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʠʣʦ 175 ʤʠʥ 18 ʤʠʥ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʀʂ ï 113 9 

ʤʠʥ, ʚʨʝʤʷ ʘʥʦʢʩʠʠ ï 102 ʤʠʥ9 ʤʠʥ. 

 ʆʙʝ ʛʨʫʧʧʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʧʦʣʫ, ʚʦʟʨʘʩʪʫ, ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ.  

ʈʝʟʫʣʴʪʘʪʳ.  

ɺʣʠʷʥʠʝ ʥʫʪʨʠʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ 

ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʚʝʜʝʥʥʳʭ ʢʫʨʩʦʚ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʪʝʨʘʧʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʣʩʷ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʘ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʠ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 

 ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ ʩʪʘʮʠʦʥʘʨʝ ʩʦʩʪʘʚʣʷʣʦ 8,11 

ʩʫʪʦʢ, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 9,7 1,8 ʩʫʪʦʢ; ʧʨʠʯʝʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʪʜʝʣʝʥʠʠ 

ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʙʳʣʘ 2 ʩʫʪʦʢ (25% ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ) ʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 3 ʩʫʪʦʢ (30% ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ) ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ.  



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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 ɸʥʪʠʙʠʦʪʠʢʦʧʨʦʬʠʣʘʢʪʠʢʘ ʥʘʟʥʘʯʘʣʘʩʴ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʦ ʧʨʦʪʦʢʦʣʫ ʉʂɸʊ [4]. ʇʝʨʝʭʦʜ 

ʥʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ ʧʦʪʨʝʙʦʚʘʣʠ 6 (35%) ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 9 ʧʘʮʠʝʥʪʦʚ 

(45%) ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ.  

 ʀʩʭʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʘ 1-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʫʨʦʚʝʥʴ ʙʝʣʢʘ ʩʦʩʪʘʚʠʣ 

60 2,3 ʛ/ʣ, ʚʦ ʚʪʦʨʦʡ - 52 2,2 ʛ/ʣ. ʅʘ 3-ʠ ʩʫʪʢʠ - 63 2,6 ʛ/ʣ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 552,7 ʛ/ʣ ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ.  

ʀʩʭʦʜʥʦ ʫʨʦʚʝʥʴ ʘʣʴʙʫʤʠʥʘ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣ 422,5 ʛ/ʣ, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 44  3,6. 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʘ 1-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʫʨʦʚʝʥʴ ʘʣʴʙʫʤʠʥʘ ʩʦʩʪʘʚʠʣ 313,7 ʛ/ʣ, ʚʦ ʚʪʦʨʦʡ - 

27 2,2 ʛ/ʣ. ʅʘ 3-ʠ ʩʫʪʢʠ - 40 1,9 ʛ/ʣ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 332,4 ʛ/ʣ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ.  

ɺʳʚʦʜʳ. 

 ʂʣʠʥʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʘʞʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʪʝʨʘʧʠʠ ʪʷʞʝʣʦ ʙʦʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʠ ʩʪʦʷʪʴ ʚ ʦʜʥʦʤ ʨʷʜʫ ʩ ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʣʝʯʝʥʠʷ, ʢʘʢ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʠ ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʠ ʪ. ʜ.  

 ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʫʪʨʠʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ ʫ ʧʣʘʥʦʚʳʭ ʧʘʮʠʝʥʪʦʚ 

ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ɺʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʠʪʴ ʧʝʨʠʦʜ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʛʦʣʦʜʘʥʠʷ ï ʩʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ.  
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ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ 

ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʩʧʦʣʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʜʝʬʠʮʠʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʝʨʪʠʬʠʢʘʮʠʠ, ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʵʪʦʪ ʨʳʥʦʢ ʠ ʥʘʡʪʠ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʦʚʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ, ʜʝʬʠʮʠʪʳ, ʦʨʛʘʥʠʟʤ, ʨʘʮʠʦʥ, ʩʦʩʪʘʚ. 

 

ʇʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʫʪʨʘʯʝʥʥʳʭ 

ʠʣʠ ʨʘʩʧʘʚʰʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʩ ʮʝʣʴʶ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ 

ʠʣʠ ʠʭ ʧʦʚʳʰʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʤʝʥʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʜʫʢʮʠʠ 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʆʙʦʛʘʱʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘʯʘʣʦʩʴ ʚ 1924 ʛʦʜʫ, ʢʦʛʜʘ ʚ ʩʦʩʪʘʚ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʙʳʣ ʜʦʙʘʚʣʝʥ ʡʦʜ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʟʚʠʪʠʷ ʟʦʙʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʪʝʨʷʶʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʠ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚʥʝʜʨʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʦʚ ʩ ʮʝʣʴʶ ʦʙʦʛʘʱʝʥʠʷ ʠʭ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚʠʪʘʤʠʥʳ ɸ ʠ D 

ʜʦʙʘʚʣʷʶʪ ʚ ʤʦʣʦʯʥʳʝ ʠ ʢʨʫʧʷʥʳʝ ʧʨʦʜʫʢʪʳ, ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ ʜʦʙʘʚʣʷʶʪ ʚ ʤʫʢʫ, ʢʨʫʧʳ, 

ʚʳʧʝʯʢʫ ʠ ʤʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ, ʚʠʪʘʤʠʥ ʉ ʜʦʙʘʚʣʷʶʪ ʚʦ ʬʨʫʢʪʦʚʳʝ ʥʘʧʠʪʢʠ, ʢʨʫʧʳ, ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʩʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʜʦʙʘʚʢʠ ʷʚʣʷʶʪʩʷ ʥʘʪʫʨʘʣʴʥʳʤʠ ʠ (ʠʣʠ) ʠʜʝʥʪʠʯʥʳʤʠ ʧʨʠʨʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 

ʚʝʱʝʩʪʚʘʤ ʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʠʱʝʡ ʠʣʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʥʦ ʠʭ ʪʝʩʥʦʡ ʩʚʷʟʴʶ ʩʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ, ʦʜʥʘʢʦ, ʢʦʥʪʨʦʣʴ 

ʧʦ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʝʥ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ [7,8,9]. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʙʳʯʥʳʤ ʨʘʮʠʦʥʦʤ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʳʩʪʨʦ 

ʚʦʩʧʦʣʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʠ ʟʘʧʘʩ ʚʠʪʘʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ.   

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʣʫʯʘʝʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ 

ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʠʱʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ [4].  

ʂ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ [1,4]:  

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ, ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʫʛʣʝʚʦʜʦʚ ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʥʝʟʘʤʝʥʠʤʫʶ ʬʫʥʢʮʠʶ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʨʘʟʚʠʪʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ. ɺʘʞʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʩ ʮʝʣʴʶ ʚʦʩʧʦʣʥʝʥʠʷ 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʠʭ ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ, 

ʘ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʫʩʚʘʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʦʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ; 

- ʫʤʝʥʴʰʝʥʠʝ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʢʘʣʦʨʠʡʥʦʩʪʠ ʨʘʮʠʦʥʘ ʠ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 
ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʠʱʠ ʚ ʮʝʣʷʭ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʘʧʧʝʪʠʪʘ ʠ ʦʙʱʝʡ ʤʘʩʩʳ ʪʝʣʘ ʯʝʣʦʚʝʢʘ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʙʤʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ;  

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʝʛʦ ʢʨʠʪʝʨʠʝʚ; ʩʚʷʟʳʚʘʥʠʝ ʦʙʱʝʡ ʤʘʩʩʳ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʯʝʣʦʚʝʢʘ 

ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʝʜʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʦʨʛʘʥʠʟʤʘ; 

- ʧʦʜʜʝʨʞʘʥʠʝ ʦʙʱʝʡ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʣʴʥʦʛʦ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʈʘʥʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ 

ʢʦʤʧʝʥʩʘʮʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ ʠ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʠʟ ʨʘʮʠʦʥʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʣʶʜʝʡ, 

ʠʤʝʶʱʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʠ ʪʨʝʙʫʶʱʠʝ ʙʦʣʴʰʝʛʦ ʠʭ ʟʘʧʘʩʘ. ʇʦʟʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʜʘʥʥʳʭ ʜʦʙʘʚʦʢ ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʥʘʟʥʘʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ 

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʦʜʙʦʨʘ ʪʦʣʴʢʦ ʠʩʭʦʜʷ ʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ [2]. 

ɸʢʪʠʚʥʦʝ ʥʘʯʘʣʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʤʥʦʛʠʤʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ 

ʬʠʨʤʘʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʚʝʣʦ ʢ 

ʩʢʝʧʪʠʯʝʩʢʦʤʫ ʦʪʥʦʰʝʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʘ ʚ ʩʣʝʜʩʪʚʠʠ ʠ ʩʨʝʜʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ. ʅʝʧʨʦʩʚʝʱʸʥʥʦʩʪʴ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ 

ʧʦʣʴʟʝ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʪʨʝʙʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʟʘʙʣʫʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʧʨʘʚʠʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʠʭ 

ʧʝʨʝʯʝʥʴ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʘʥʢʮʠʦʥʠʨʫʝʪʩʷ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ ʧʦʜʣʝʞʘʪ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʨʦʜʫʢʪ. ɼʣʷ 

ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʵʢʩʧʝʨʪʠʟʳ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʧʘʢʝʪʦʚ ʜʦʢʫʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. ʊʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʥʘ 

ɹɸɼ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʥʩʪʨʫʢʮʠʠ, ʩʝʨʪʠʬʠʢʘʪʳ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʊʋ) ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʘ ʛʨʫʧʧʫ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ 

ʦʜʥʦʛʦ ʚʠʜʘ ʠʣʠ ʥʘ ʦʜʥʫ ʥʦʤʝʥʢʣʘʪʫʨʥʫʶ ʝʜʠʥʠʮʫ. ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.3.2.1290-03 

çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʨʘʱʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʜʦʙʘʚʦʢ ʢ ʧʠʱʝ (ɹɸɼ)è. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʤʝʨ ʩʧʝʮʠʬʠʢʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʤʘʨʢʠʨʦʚʢʝ ʧʨʦʜʫʢʪʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ. 

ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʠ ʠʭ ʩʦʩʪʘʚʘ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʨʘʮʠʦʥʝ, ʥʘʧʨʠʤʝʨ ʩʧʦʨʪʩʤʝʥʦʚ.  ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʦ ʚʢʣʶʯʝʥʠʠ ʠʭ ʚ ʨʘʮʠʦʥ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ 

ʥʘʨʘʱʠʚʘʥʠʝ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ, ʙʝʟ ʢʦʪʦʨʳʭ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʩʧʦʨʪʠʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ 

ʚʢʣʶʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ ʚ ʧʝʨʠʦʜ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʵʪʘʧʦʚ ʪʨʝʥʠʨʦʚʦʢ, 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʫʪʦʤʣʷʝʤʦʩʪʠ [1]. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ɹɸɼ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʣʶʙʦʤ ʧʝʨʠʦʜʝ ʪʨʝʥʠʨʦʚʦʢ, 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʧʨʠ ʩʛʦʥʢʝ ʤʘʩʩʳ ʪʝʣʘ, ʜʝʛʠʜʨʘʪʘʮʠʠ, ʥʘʨʫʰʝʥʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʝʥʠʠ 

ʠʤʤʫʥʠʪʝʪʘ, ʜʝʩʠʥʭʨʦʥʦʟʝ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʘʜʘʧʪʘʮʠʠ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ ʧʨʝʜʣʘʛʘʶʪʩʷ ɹɸɼ, ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʝʣʢʠ, ʧʝʧʪʠʜʳ, ʢʨʝʘʪʠʥ, 

ʢʘʨʥʠʪʠʥ, ʫʛʣʝʚʦʜʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʘ ʷʚʣʷʶʪʩʷ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʜʝʬʠʮʠʪ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ ʩʥʠʞʝʥʠʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʥʦ ʠ ʢ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʨʘʚʤ.  
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ʍʈʆʅʆʅʋʊʈʀʎʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʀʑɽɺʆɻʆ ʉʊɸʊʋʉɸ ʇʈʀ 

ʉʄɽʅʅʆʁ ʈɸɹʆʊɽ ʉʊʋɼɽʅʊʆɺ  

 

ʈ.ʆ. ɹʫʜʢʝʚʠʯ, ɽ.ɺ. ɹʫʜʢʝʚʠʯ, ʅ.ʄ. ʌʝʜʦʨʮʦʚ 
ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʪʘʚʨʦʧʦʣʴ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʮʝʥʠʪʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʪʨʝʙʣʝʥʠʝ 

ʥʫʪʨʠʝʥʪʦʚ ʠ ʦʢʦʣʦʩʫʪʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʠʪʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʵʧʠʟʦʜʠʯʝʩʢʦʡ ʩʤʝʥʥʦʡ ʨʘʙʦʪʦʡ. 

ʅʘʣʠʯʠʝ ʦʧʳʪʘ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʀʄʊ ʠ ʧʦʷʚʣʝʥʠʝʤ ʣʠʮ ʩ ʧʝʨʚʦʡ 

ʩʪʝʧʝʥʴʶ ʦʞʠʨʝʥʠʷ.  ʆʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʧʠʪʘʥʠʷ 

ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʨʘʮʠʦʥʝ ʙʝʪʘ-ʢʘʨʦʪʠʥʘ ʠ ʇʅɾʂ. ʇʨʠʝʤʳ ʧʠʱʠ ʩʤʝʱʝʥʳ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʝ 

ʚʨʝʤʷ, ʩʥʠʞʝʥʦ ʯʠʩʣʦ ʜʥʝʚʥʳʭ ʠ ʚʝʯʝʨʥʠʭ ʧʨʠʝʤʦʚ ʧʠʱʠ ʩ ʜʦʩʪʦʚʝʨʥʳʤ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʦʟʜʥʠʭ 

ʫʞʠʥʦʚ ʠ ʧʝʨʝʢʫʩʦʚ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʦʧʳʪʦʤ 

ʦʙʨʘʟʘ ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ ʠ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʝʥʥʘʷ ʨʘʙʦʪʘ, ʧʠʱʝʚʦʡ ʩʪʘʪʫʩ, ʥʫʪʨʠʝʥʪʳ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, 

ʦʢʦʣʦʩʫʪʦʯʥʘʷ ʨʠʪʤʠʯʥʦʩʪʴ, ʭʨʦʥʦʥʫʪʨʠʮʠʦʣʦʛʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʭʨʦʥʦʥʫʪʨʠʮʠʦʣʦʛʠʷ ʢʘʢ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʠʪʘʥʠʷ ʠʩʭʦʜʷ ʝʛʦ ʦʢʦʣʦʩʫʪʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʠʱʝʚʦʛʦ ʩʪʘʪʫʩʘ. 

ʇʦʩʢʦʣʴʢʫ ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʘʞʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ 

ʬʫʥʢʮʠʡ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʠʪʘʥʠʝʤ. ʊʘʢ, ʧʨʠ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʳ [1] ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʜʠʝʪʘ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʮʠʨʢʘʜʥʳʤ ʨʠʪʤʘʤ, ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʞʠʨʝʥʠʷ ʚ 

ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ 

(ʀʄʊ) ʚʳʷʚʣʝʥʳ ʫ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʧʫʩʢʘʣʠ ʟʘʚʪʨʘʢ ʠ ʝʣʠ ʤʝʥʝʝ ʯʝʤ ʟʘ 3 ʯʘʩʘ ʜʦ ʩʥʘ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʥʠʞʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʚʳʷʚʣʷʝʪʩʷ ʫ ʣʠʮ ʩ ʚʝʯʝʨʥʠʤ ʭʨʦʥʦʪʠʧʦʤ ʠ  

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʦʤ ʩʥʠʞʝʥʠʷ ʨʝʟʝʨʚʥʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʟʤʘ [2]. 

ʈʘʥʝʝ ʥʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʧʠʟʦʜʠʯʝʩʢʘʷ ʩʤʝʥʥʘʷ ʨʘʙʦʪʘ ʫ ʩʪʫʜʝʥʪʦʚ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʪʨʝʥʥʠʤ ʩʥʠʞʝʥʠʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʣʶʥʳ [3]. ɹʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʥʦʯʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ 

ʧʠʱʠ. ʅʘʨʫʰʝʥʠʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʴʶ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ ʠ ʩʥʠʞʝʥʠʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʣʶʥʳ. ɺ 

ʧʠʪʘʥʠʠ ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʢʘʣʴʮʠʷ, ʥʠʘʮʠʥʘ, ʙʝʣʢʘ ʠ ʙʦʣʝʝ ʥʠʟʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʚʠʪʘʤʠʥʦʚ ɸ, ɺ6 ʠ ʉ [4]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ çʚʝʯʝʨʥʠʟʘʮʠʶè ʦʙʨʘʟʘ ʞʠʟʥʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʭʨʦʥʦʪʠʧʦʚ [5], ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʬʦʨʤʝ 

ʵʧʠʟʦʜʠʯʝʩʢʦʡ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʮʝʥʠʪʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʧʦʪʨʝʙʣʝʥʠʝ ʥʫʪʨʠʝʥʪʦʚ ʠ ʦʢʦʣʦʩʫʪʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʠʪʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʵʧʠʟʦʜʠʯʝʩʢʦʡ 

ʩʤʝʥʥʦʡ ʨʘʙʦʪʦʡ (ʉʈ). 

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 439 ʯʝʣʦʚʝʢ (ʢʦʥʪʨʦʣʴ - 357 ʠ 82 - ʩ ʥʘʣʠʯʠʝʤ ʦʧʳʪʘ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ). 

ʀʟ ʥʠʭ 210 (ʢʦʥʪʨʦʣʴ ï 138; ʉʈ -72) ʩʪʫʜʝʥʪʦʚ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʠʣʠ ʧʠʱʝʚʳʝ ʜʥʝʚʥʠʢʠ ʚ 

ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ ʧʨʠʝʤʘ ʧʠʱʠ.  ɼʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ çʇʠʪʘʥʠʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷè. ʇʨʠʝʤʳ ʧʠʱʠ ʜʣʷ ʘʥʘʣʠʟʘ ʦʙʲʝʜʠʥʷʣʠ ʚ 3-ʭ 

ʯʘʩʦʚʳʝ ʧʝʨʠʦʜʳ (6-9 ʯ; 9-12 ʯ; 12-15 ʯ; 15-18 ʯ, 18-21 ʯ; 21-24 ʯ; 00-3 ʯ; 3-6 ʯ). ʆʮʝʥʢʫ 

ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʝ ʢʦʩʠʥʦʨ-ʘʥʘʣʠʟʘ ʧʦ ʧʘʨʘʤʝʪʨʘʤ 

ʦʢʦʣʦʩʫʪʦʯʥʳʭ ʨʠʪʤʦʚ: ʘʤʧʣʠʪʫʜʘ ʩʠʥʫʩʦʠʜʳ ʠ ʘʢʨʦʬʘʟʘ. ɼʣʷ ʦʮʝʥʢʠ ʥʝʜʦʩʪʘʪʢʘ ʥʫʪʨʠʝʥʪʦʚ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ (%) ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʥʦʨʤʳ: (ʧʦʪʨʝʙʣʷʝʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ï ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʦʨʤʘ) / ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʦʨʤʘ Ĭ 100%. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʄÑʉʆ 

(ʄ ï ʩʨʝʜʥʝʝ; ʉʆ ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʠ); ʄʝ (X25; X75) ʄʝ ï ʤʝʜʠʘʥʘ; X25; X75 ï 

ʧʨʦʮʝʥʪʠʣʠ 25-ʡ ʠ 75-ʡ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʛʨʫʧʧ ʧʨʠʤʝʥʷʣʠ ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʠ ɢ2. 
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ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ 

ʛʨʫʧʧʳ ʉʈ: 19,4Ñ0,8 ʣʝʪ ʠ 19,7Ñ0,6 ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʧʳʪʫʝʤʳʝ ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣʠ 

ʛʦʤʦʛʝʥʥʳ ʧʦ ʨʦʩʪʫ ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ. ʇʦ ʤʘʩʩʝ ʪʝʣʘ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʝʩ ʩʦʩʪʘʚʠʣ 57,3Ñ9,2 ʢʛ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʠ ʣʠʮ ʩ ʥʘʣʠʯʠʝʤ ʦʧʳʪʘ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚʝʩ ʙʳʣ ʥʘ 8,7% ʚʳʰʝ ʠ ʜʦʩʪʠʛʘʣ ʚ 

ʩʨʝʜʥʝʤ 62,3Ñ11,5 ʢʛ (p<0,001). ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʀʄʊ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣʦ 

20,6Ñ2,8 ʢʛ/ʤ2, ʆʩʥʦʚʥʦʝ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʠʤʝʣʦ ʦʧʪʠʤʘʣʴʥʳʡ ʀʄʊ (74,5%), ʚ ʛʨʫʧʧʝ ʚʳʷʚʣʝʥʦ 

18,5% ʣʠʮ ʩ ʥʠʟʢʠʤ ʀʄʊ (< 18,5) ʠ 7% ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʀʄʊ=25 ʠ ʙʦʣʝʝ). ʀʄʊ ʚ 

ʛʨʫʧʧʝ ʩ ʦʧʳʪʦʤ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʜʦʩʪʠʛʘʷ 22,3Ñ3,6 ʢʛ/ʤ2 (p<0,001).  ɺ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʥʝ ʚʳʷʚʣʝʥʦ ʦʪʣʠʯʠʡ ʧʦ ʯʠʩʣʫ ʣʠʮ ʩ ʀʄʊ ʚ ʜʠʘʧʘʟʦʥʝ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

(71,9%), ʩ ʥʝʜʦʩʪʘʪʢʦʤ (20%) ʠ ʧʦʚʳʰʝʥʥʳʤ ʀʄʊ (7,3%). ʆʜʥʘʢʦ ʧʨʠ ʉʈ ʚʳʷʚʣʷʶʪʩʷ ʩʪʫʜʝʥʪʳ 

(8,5%) ʩ 1 ʩʪʝʧʝʥʴʶ ʦʞʠʨʝʥʠʷ (ʀʄʊ = 30 ʠ ʙʦʣʝʝ). 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʜʥʝʚʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ çʇʠʪʘʥʠʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷè, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ 84% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʦʙʥʘʨʫʞʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʠʪʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʦʨʤ. ʋ ʙʦʣʝʝ 90% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʪʤʝʯʝʥ ʥʝʜʦʩʪʘʪʦʢ ʚ ʨʘʮʠʦʥʝ ʫʛʣʝʚʦʜʦʚ, 

ʬʦʩʬʦʣʠʧʠʜʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʦ ʘʥʘʣʠʟʫ ʥʫʪʨʠʝʥʪʦʚ ʧʨʠ ʉʈ ʜʦʩʪʦʚʝʨʥʦ 

ʧʦʚʳʰʘʝʪʩʷ ʜʦʣʷ ʣʠʮ ʩ ʙʦʣʝʝ ʢʘʣʦʨʠʡʥʳʤ ʧʠʪʘʥʠʝʤ, ʥʦ ʜʦʩʪʦʚʝʨʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʙʝʪʘ-ʢʘʨʦʪʠʥʘ 

ʠ ʇʅɾʂ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʉʫʪʦʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʜʚʫʤʷ ʧʦʜʲʸʤʘʤʠ ʩ 12 ʜʦ 15 ʯ ʠ ʩ 18 ʜʦ 21 ʯ. ɺ ʧʝʨʠʦʜ ʩ 6 ʜʦ 9 ʯʘʩʦʚ ʠ ʩ 15 ʜʦ 18 ʦʪʤʝʯʘʣʦʩʴ 

ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʨʠʝʤʦʚ ʧʠʱʠ ʟʘ ʜʥʝʚʥʦʡ ʧʝʨʠʦʜ. ʉʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ 21 ʯ. ʂʦʩʠʥʦʨ-ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʘʢʨʦʬʘʟʫ ʧʨʠʝʤʦʚ ʧʠʱʠ ʚ 14,4 ʯ ʩ 

ʘʤʧʣʠʪʫʜʦʡ 2,6 ʧʨʠʝʤʦʚ ʧʠʱʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʧʝʨʠʦʜʫ ʧʨʠʝʤʘ ʧʠʱʠ. 

ɿʘʚʪʨʘʢ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʧʝʨʠʦʜ 6 ʜʦ 12 ʯ. ɸʥʘʣʠʟ ʜʥʝʚʥʦʛʦ ʨʝʞʠʤʘ ʧʨʠʝʤʘ ʧʠʱʠ ʚʳʷʚʠʣ ʦʙʝʜ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ 12 ʜʦ 15 ʯ ʠ ʫʞʠʥ ʩ 18 ʜʦ 21 ʯ, ʩ ʧʝʨʝʢʫʩʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʜʥʷ.   

ʉʫʪʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʠʪʘʥʠʷ ʧʨʠ ʉʈ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʷ 

ʨʦʩʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 9 ʜʦ 12 ʯ ʠ ʧʦʥʠʞʝʥʠʝʤ ʩ 15 ʜʦ 18 ʯ. ʅʘ ʛʨʘʬʠʢʝ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʝ ʧʠʢʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʧʨʠʝʤʦʚ ʧʠʱʠ ʧʨʠ ʉʈ ʩʦ ʩʤʝʱʝʥʠʝʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʦʥʠʞʝʥʠʝ 

ʨʠʪʤʠʯʥʦʩʪʠ ʥʘ ʛʨʘʬʠʢʝ ʧʠʪʘʥʠʷ ʙʳʣʦ ʩ 15 ʜʦ 18 ʯ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʠʟʤʝʥʝʥʠʷʤ ʫ ʢʦʥʪʨʦʣʷ, ʥʦ 

ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ. ɸʢʨʦʬʘʟʘ ʯʠʩʣʘ ʧʨʠʝʤʦʚ ʧʠʱʠ ʧʦ ʜʘʥʥʳʤ ʢʦʩʠʥʦʨ-ʘʥʘʣʠʟʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 13,8 ʯ ʩ ʘʤʧʣʠʪʫʜʦʡ 2,3 ʧʨʠʝʤʦʚ ʧʠʱʠ ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʢʦʥʪʨʦʣʷ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʚʳʷʚʣʝʥʳ ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʪʨʦʣʷ: ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʯʠʩʣʘ 

ʧʦʟʜʥʠʭ ʟʘʚʪʨʘʢʦʚ ʩ 9 ʜʦ 12 ʯʘʩʦʚ (1 (0;3) - ʢʦʥʪʨʦʣʴ; 3(1;5) - ʉʈ), ʫʤʝʥʴʰʘʣʠʩʴ ʨʘʥʥʠʝ ʫʞʠʥʳ ʩ 

15 ʜʦ 18 ʯ, ʩʦʧʨʦʚʦʞʜʘʷʩʴ ʩʤʝʰʝʥʠʝʤ ʧʨʠʝʤʘ ʧʠʱʠ ʥʘ ʧʦʟʜʥʝʝ ʚʨʝʤʷ (ʩ 21 ʜʦ 24 ʯ), ʜʦʩʪʦʚʝʨʥʦ 

ʩʥʠʞʝʥʳ ʧʝʨʝʢʫʩʳ ʩ 15 ʜʦ 18 ʯ. ʅʝ ʠʟʤʝʥʷʣʦʩʴ ʯʠʩʣʦ ʦʙʝʜʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʵʧʠʟʦʜʠʯʝʩʢʦʡ ʩʤʝʥʥʦʡ ʨʘʙʦʪʝ ʫ ʩʪʫʜʝʥʪʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ 

ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʀʄʊ, ʚʳʷʚʣʝʥʦ ʧʦʷʚʣʝʥʠʝ ʣʠʮ ʩ 1 ʩʪʝʧʝʥʴʶ ʦʞʠʨʝʥʠʷ ʠ ʨʦʩʪ ʜʦʣʠ ʣʠʮ ʩ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʧʠʪʘʥʠʷ, ʥʦ ʥʝʜʦʩʪʘʪʢʦʤ ʙʝʪʘ-ʢʘʨʦʪʠʥʘ ʠ ʇʅɾʂ ʚ ʨʘʮʠʦʥʝ. 

ʇʨʠʝʤʳ ʧʠʱʠ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʩʤʝʱʝʥʳ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ, ʩʥʠʞʝʥʦ ʯʠʩʣʦ ʜʥʝʚʥʳʭ ʠ 

ʚʝʯʝʨʥʠʭ ʧʨʠʝʤʦʚ ʧʠʱʠ ʩ ʜʦʩʪʦʚʝʨʥʳʤ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʦʟʜʥʠʭ ʫʞʠʥʦʚ ʠ ʧʝʨʝʢʫʩʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʣʠʯʠʝ ʜʘʞʝ ʵʧʠʟʦʜʠʯʝʩʢʦʡ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʚʦʜʠʪ ʢ ʚʝʯʝʨʥʠʟʘʮʠʠ ʨʝʞʠʤʘ 

ʧʠʪʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʶ ʨʘʮʠʦʥʘ ʩ ʨʦʩʪʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
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Abstract 

The purpose of this study was to evaluate anthropometric indicators, nutrient intake and the 

around-the-clock nutrition structure in students with episodic shift work. The presence of shift work 

experience was accompanied by an increase in BMI and the appearance of persons with the first degree 

of obesity. There is an increase in the number of students with higher calorie intake and a lack of beta-

carotene and PUFA in the diet. Meals were shifted to a later time, the number of daytime and evening 

meals was reduced with a significant increase in the number of late dinners and snacks. The detected 

changes in the diet are a negative experience of the lifestyle of students and is a health risk factor. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʢ ʣʸʛʢʦʛʦ (ʈʃ) ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ 

ʩʝʨʴʸʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʇʦ ʦʮʝʥʢʘʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

(ɺʆɿ) ʚ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 2,1 ʤʠʣʣʠʦʥʘ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 1.8 

ʤʠʣʣʠʦʥʘ ʩʤʝʨʪʝʡ. ɹʳʣʦ ʥʘʢʦʧʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʜʝʥʠʡ ʦ ʟʥʘʯʠʤʦʤ ʚʣʠʷʥʠʠ ʢʫʨʝʥʠʷ 

ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʃ. 80-90% ʧʘʮʠʝʥʪʦʚ ʩ ʈʃ ʠʤʝʥʥʦ ʢʫʨʷʱʠʝ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʨʝʜʠ ʥʝʢʫʨʷʱʠʭ 

ʧʘʮʠʝʥʪʦʚ [1]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʈʃ ʫ ʥʝʢʫʨʷʱʠʭ ʠʥʜʠʚʠʜʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʧʨʠʯʠʥʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠʣʠ ʙʳʪʦʚʳʤʠ ʢʘʥʮʝʨʦʛʝʥʘʤʠ ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ. ʊʘʢ ʢʘʢ ʨʘʟʚʠʪʠʝ ʈʃ ʤʦʞʝʪ ʙʳʪʴ 

ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʘʥʦʤʘʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ, ʛʝʥʳ ʠʤʤʫʥʠʪʝʪʘ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ [2].  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ: ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʚʨʦʞʜʸʥʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʈʃ ʫ ʥʝʢʫʨʷʱʠʭ ʧʘʮʠʝʥʪʦʚ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʢ ʣʸʛʢʦʛʦ, ʥʝʢʫʨʷʱʠʝ ʧʘʮʠʝʥʪʳ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ, 

ʛʝʥʳ ʠʤʤʫʥʠʪʝʪʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʤʘʪʝʨʠʘʣ ʥʝʢʫʨʷʱʠʭ: 145 ʯʝʣʦʚʝʢ ʩ ʈʃ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʚ ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ, 129 ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʠʥʜʠʚʠʜʦʚ ʩʦʩʪʘʚʠʣʠ ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʷ. 

ʇʨʦʚʦʜʠʣʦʩʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ IL-1ɓ (rs16944),  TNF-ʘ (rs1800629) ʠ 

TGF-ɓ (rs1800472). 

ʇʘʮʠʝʥʪʳ ʠ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʝ ʜʦʥʦʨʳ ʧʨʝʜʦʩʪʘʚʠʣʠ ʩʦʛʣʘʩʠʝ ʦʙ ʫʯʘʩʪʠʠ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ. ɿʘʙʦʨ ʦʙʨʘʟʮʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ  ʠʟ ʣʦʢʪʝʚʦʡ ʚʝʥʳ ʧʨʦʚʦʜʠʣʩʷ  ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʦʚʳʭ ʚʘʢʫʫʤʥʳʭ ʩʠʩʪʝʤ (ʧʨʦʙʠʨʢʠ çɺʘʢʫʪʝʡʥʝʨè). ɼʦʙʘʚʣʷʣʩʷ  

ʘʥʪʠʢʦʘʛʫʣʷʥʪ 0,25 ʤʄ ʕɼʊɸ-Na, ʟʘʪʝʤ ʤʘʪʝʨʠʘʣ ʧʝʨʝʥʦʩʠʣʩʷ ʚ ʧʨʦʙʠʨʢʠ ʕʧʧʝʥʜʦʨʬ. 

ʇʨʦʠʟʚʦʜʠʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ɼʅʂ  ʠʟ ʮʝʣʴʥʦʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʘ ʵʢʩʪʨʘʢʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ  ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʥʦʣʘ 

ʠ ʭʣʦʨʦʬʦʨʤʘ. ʂʣʝʪʢʠ ʢʨʦʚʠ  ʧʦʜʚʝʨʛʘʣʠʩʴ  ʣʠʟʠʨʦʚʘʥʠʶ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʠʜʨʦʣʠʟʘ ʙʝʣʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʪʝʠʥʘʟʘ ʂ (ʉʠʙʕʥʟʠʤ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). ɿʘʪʝʤ ɼʅʂ 

ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʬʝʥʦʣʘ ʠ ʭʣʦʨʦʬʦʨʤʘ, ʥʘ ʢʦʥʝʯʥʦʤ ʵʪʘʧʝ ʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʦʩʘʞʜʘʣʘʩʴ ʵʪʘʥʦʣʦʤ. 

ɸʥʘʣʠʟ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ IL-1ɓ,  TNF-ʘ ʠ TGF-ɓ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʇʎʈ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʤʧʣʠʬʠʢʘʪʦʨʘ CFX96 (Bio-Rad, ʉʐɸ). ɻʨʘʬʠʢʠ 

ʥʘʢʦʧʣʝʥʠʷ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʦʪʠʧʦʚ. ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ  SNPStats 

(https://www.snpstats.net/analyzer.php) ʠ STATISTICA 10.0 (StatSoft Inc., ʉʐɸ). ɼʦʩʪʫʧʥʳʡ 

ʦʥʣʘʡʥ-ʨʝʩʫʨʩ (https://www.socscistatistics.com/tests/chisquare2/default2.aspx) ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʧʦ ʯʘʩʪʦʪʘʤ ʛʝʥʦʪʠʧʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʢʨʠʪʝʨʠʷ ɢ-ʢʚʘʜʨʘʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ 

ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʛʝʥʦʚ IL-1ɓ  ʠ TNF-ʘ (ʊʘʙʣ.1.). 
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 ʊʘʙʣʠʮʘ 1 

 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʚ ʨʘʟʥʳʭ 

ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ 

 

ɻʝʥ ɢ-ʢʚʘʜʨʘʪ p-value 

IL-1ɓ 

rs16944 

 

10,7559 

 

0,005 

 TNF-ʘ 

rs1800629 

 

6,668 

 

0,04 

 

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʘ SNPStats ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʤʦʜʝʣʝʡ ʥʘʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʪʠʧʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʛʝʥʘ IL-1ɓ  (rs16944) ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ 

ʥʘʩʣʝʜʦʚʘʥʠʷ. (ʊʘʙʣ. 2).  

ʊʘʙʣʠʮʘ 2 

 

ɸʩʩʦʮʠʘʮʠʷ ʛʝʥʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʥʦʛʦ ʚʘʨʠʘʥʪʘ IL -1ɓ   

(rs16944) ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʈʃ 

 

ʄʦʜʝʣʴ ɻʝʥʦʪʠʧ ʂʦʥʪʨʦʣʴ ʇʘʮʠʝʥʪʳ OR 

(95% 

Cl) 

P-

value 

AIC  BIC 

 

 

 

Cod. 

C/C 53 (41.1%) 58 (35.6 %) 1.00  

 

0.04 

 

 

360.8 

 

 

371.5 
T/C 69 (45.7%) 47 (34.8 %) 0.88 

 

T/T 

 

17 (13.2%) 

 

40 (29.6 %) 

2.60* 

(1.30-

5.17) 

 

Dom. 

C/C 53 (41.1%) 48 (35.6%) 1.00  

0.36 

 

369 

 

376.1 
T/C-T/T 76 (58.9%) 87 (64.4%) 1.26 

 

 

Recess. 

C/C-T/C 112 (86.8%) 95 (70.4%) 1.00  

 

0.001 

 

 

359 

 

 

366.2 
T/T 17 (13.2%) 40 (29.6%) 2.77* 

(1.48-

5.21) 

 

Overdom. 

C/C-T/T 70 (54.3%) 88 (65.2%) 1.00 0.07 366.6 373.7 

T/C 59 (45.7%) 47 (34.8%) 0.63 

ʇʨʠʤʝʯʘʥʠʝ: Cod.- ʢʦʜʦʤʠʥʘʥʪʥʘʷ ʤʦʜʝʣʴ, Dom.- ʜʦʤʠʥʘʥʪʥʘʷ ʤʦʜʝʣʴ, Recess.- ʨʝʮʝʩʩʠʚʥʘʷ 

ʤʦʜʝʣʴ, Overdom. ï ʩʚʝʨʭʜʦʤʠʥʘʥʪʥʘʷ ʤʦʜʝʣʴ 

*ɼʦʩʪʦʚʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ (ʧʨʠ OR 95% Cl) 

 

IL-1ɓ ʥʝʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʘʨʢʝʨʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ  ʦʥʢʦʛʝʥʝʟʫ. ʆʥ 

ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʟʚʠʪʠʠ ʤʝʪʘʩʪʘʟʦʚ ʧʨʠ ʈʃ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʨʦʩʪʘ ʠ ʠʥʚʘʟʠʠ 

[3].  IL-1ɓ  (rs16944) ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʠʤʦʨʬʠʟʤʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʦʪʦʨʥʦʛʦ ʨʝʛʠʦʥʘ ʛʝʥʘ. 

ɹʳʣʘ ʦʪʤʝʯʝʥʘ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʨʘʟʚʠʪʠʝʤ ʈʃ, ʚ ʯʘʩʪʥʦʩʪʠ ʝʛʦ ʥʝʤʝʣʢʦʢʣʝʪʦʯʥʦʡ ʬʦʨʤʳ [4].  

ʅʘʣʠʯʠʝ ʛʝʥʦʪʠʧʘ ʊʊ ʤʦʞʝʪ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʫʩʠʣʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʛʝʥʘ ʠ 

ʧʨʦʜʫʢʮʠʝʡ ʜʘʥʥʦʛʦ ʠʥʪʝʨʣʝʡʢʠʥʘ, ʯʪʦ ʤʦʞʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪʴ ʢ ʘʥʦʤʘʣʴʥʳʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ [5]. ɼʘʥʥʳʝ ʩʦʙʳʪʠʷ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʃ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʠʩʢʘ ʈʃ ʫ ʢʫʨʷʱʠʭ ʞʠʪʝʣʝʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʘʩʩʦʮʠʘʮʠʷ ʩ ʚʘʨʠʘʥʪʘʤʠ ʛʝʥʘ IL-1ɓ  

(rs16944) ʥʝ ʚʳʷʚʣʝʥʘ ʥʝ ʙʳʣʘ [6]. ʆʜʥʘʢʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʩʪʘʞʝ ʢʫʨʝʥʠʷ ʜʦ 35 ʣʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʪʘʢʦʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʢʘʢ  ʘʣʣʝʣʴ -174G ʛʝʥʘ IL6. 
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Abstract 

Lung cancer (LC) is leading oncological pathology, posing a serious threat for patientôs lives. 

Accordingly to World Health Organization (WHO) 2,1 million of new cases and 1,8 of deaths are 

annually registered. It was accumulated a lot of information about significant influence of smoking on 

increased risk of LC development. 80-90% of patients with LC are namely smokers. However at present 

time it was registered increased level of mortality from this pathology among non-smoking patients [1]. 

LC formation in non-smoking individuals can occur due to environmental pollution by industrial and 

household cancerogens and also because of molecular and genetical and cytogenetical dissimilarities. 

Since LC development can be associated with anomalous immunological response, immune genes can 

be considered as potential biological markers [2].  

 

Objective: To assess the influence of polymorphic variants of innate immunity genes on LC 

development in non-smoking patients. 

 

Keywords: lung cancer, non-smoking patients, genetical polymorphism, immune genes. 
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ʇʆʃʋʏɽʅʀɽ ʇʈɽɹʀʆʊʀʏɽʉʂʀʍ ɺɽʑɽʉʊɺ ɻɸʃɸʂʊʆʆʃʀɻʆʉɸʍɸʈʀɼʆɺ ɼʃʗ 

ʄʆʃʆʏʅʓʍ ʅɸʇʀʊʂʆɺ 
 

ʀ.ɺ. ɹʫʷʥʦʚʘ ɼ.ɸ. ɽʣʠʩʪʨʘʪʦʚʘ 
ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʝʤʝʨʦʚʦ, 

ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 
ʎʝʣʴ: ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʜʦʙʥʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ 

ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʘʤʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʙʠʦʪʠʢʠ, ʧʨʦʙʠʦʪʠʢʠ, ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ, 

Lactococcus lactis 

 

ʎʝʣʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ 

ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʝʧʦʣʥʦʮʝʥʥʳʤ ʠ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ. ʇʠʪʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʠʥʮʠʧʘʤ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠʟ-ʟʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ  ʠ ʧʨʦʩʪʳʭ ʫʛʣʝʚʦʜʦʚ. ʅʝʞʝʣʘʪʝʣʴʥʳʝ ʬʘʢʪʨʨʳ ʧʠʪʘʥʠʷ 

ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ, ʦʞʠʨʝʥʠʶ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 8-9 ʣʝʪ ʚʦʟʨʦʩʣʘ ʩ 19 ʜʦ 23 %.  ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʠʩʢʫ ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ  ʜʨ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʙʘʟʝ ʧʨʠʥʮʠʧʦʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʚ 

ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ.  

ɻʨʫʧʧʘ  ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ  ʦʩʦʙʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʜʠʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʢʦʪʦʨʳʝ  ʰʠʨʦʢʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʠ  ʩʪʝʧʝʥʴ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʆʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ  ʢʠʩʣʦʤʦʣʦʯʥʳʤ 

ʥʘʧʠʪʢʘʤ, ʠʤʝʶʱʠʤ ʦʟʜʦʨʘʚʣʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʙʠʦʮʝʥʦʟ ʢʠʰʝʯʥʠʢʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ  

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ [1,2]. 

ɺ ʩʦʩʪʘʚ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʚʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʣʝʟʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  ʆʥʠ  ʦʙʨʘʟʫʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚʘ (ʚʠʪʘʤʠʥʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʦʩʦʙʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ,) ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʣʝʪʢʘʤʠ ʢʠʰʝʯʥʠʢʘ.  ʇʨʦʙʠʦʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʧʦʣʝʟʥʳʝ ʙʘʢʪʝʨʠʠ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʟʜʦʨʦʚʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʀʭ ʨʦʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʱʝʧʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʱʠ,  ʧʦʜʜʝʨʞʘʥʠʠ 

ʙʘʣʘʥʩʘ ʢʠʰʝʯʥʠʢʘ ʠ ʝʛʦ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʣʷ  ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʡ ʨʘʙʦʪʳ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʟʘʢʚʘʩʢʠ ʥʘ ʯʠʩʪʳʭ ʪʝʨʤʦʬʠʣʴʥʳʭ ʢʫʣʴʪʫʨʘʭ 

Streptococcus thermophilus ʠ Lactobacillus delbruekii ʧʦʜʚʠʜ bulgaricus ʠʩʧʦʣʴʟʫʶʪ ʩ ʮʝʣʴʶ 

ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʠʥʳʭ ʰʪʘʤʤʦʚ ʢʫʣʴʪʫʨ ʥʘ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʛʫʩʪʢʦʚ. 

ʅʦ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʥʫʞʥʳ  ʩʫʙʩʪʨʘʪʳ 

ʚ ʚʠʜʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʧʝʢʪʠʥʦʚ,  ʥʘ ʢʦʪʦʨʳʭ  ʨʘʟʚʠʚʘʶʪʩʷ ʙʘʢʪʝʨʠʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [3]. 

ʇʝʢʪʠʥʳ ʧʦʜʘʚʣʷʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ  ʚʨʝʜʦʥʦʩʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʦʨʤʘʣʠʟʫʷ 

ʩʦʩʪʘʚʘ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ 

ʢʠʰʝʯʥʠʢʘ ʜʣʷ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʙʠʦʤʘʩʩʳ ʣʘʢʪʦʙʘʮʠʣʣ, 

ʩʪʨʝʧʪʦʢʦʢʢʦʚ, ʫʤʝʥʴʰʘʶʪ ʨʦʩʪ ʧʘʪʦʛʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʣʠʷʶʪ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʇʦʵʪʦʤʫ, ʧʨʝʙʠʦʪʠʢʠ - ʵʪʦ ʧʠʱʘ ʜʣʷ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʦʥʠ 

ʧʦʩʪʫʧʘʶʪ ʠʟ ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʦʡ ʢʣʝʪʯʘʪʢʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʪʦ 

ʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʠʥʫʣʠʥ ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ  ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʨʦʩʪ ʠ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ (ʧʨʦʙʠʦʪʠʢʦʚ) [4,5].  ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ 
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ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠ ʣʘʢʪʦʙʘʮʠʣʣ ʚ ʢʠʰʝʯʥʠʢʝ 

ʤʣʘʜʝʥʮʝʚ ʠ ʚʟʨʦʩʣʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʜʝʪʩʢʠʭ 

ʩʤʝʩʝʡ, ʠ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʭ ʚʢʣʶʯʝʥʠʝ ʚ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ: 

ʡʦʛʫʨʪʳ ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ.   

ʇʦʣʫʯʝʥʠʝ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʛʘʣʘʢʪʦʟʠʣʠʨʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ ʣʘʢʪʦʟʳ. ʆʥ ʤʦʞʝʪ ʢʘʪʘʣʠʟʠʨʦʚʘʪʴʩʷ 

ʬʝʨʤʝʥʪʘʤʠ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺʳʭʦʜ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ, ʩʢʦʨʦʩʪʴ 

ʧʨʝʚʨʘʱʝʥʠʷ ʣʘʢʪʦʟʳ ʠ ʩʦʩʪʘʚ  ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʬʝʨʤʝʥʪʘ ɓ-

ʛʘʣʘʢʪʦʟʠʜʘʟʳ  [5].   

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʪʨʠʩʘʭʘʨʠʜʦʚ  ʠʣʠ ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʮʝʧʝʡ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʛʠʧʝʨʪʝʨʤʦʩʪʦʡʢʦʡ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʦʡ,  ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʘʪʴ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ ʧʨʠ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʕʪʦʪ ʬʘʢʪ  ʜʘʝʪ   ʚʳʩʦʢʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʣʘʢʪʦʟʳ  ʧʨʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ.  

ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʦ  ʧʦʣʫʯʝʥʠʶ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʩ ʧʦʤʦʱʴʶ 

Lactococcus lactis, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʵʪʦʪ ʚʠʜ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ   ʜʣʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ  (ʩʳʨ, ʛʨʫʧʧʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ). ʆʥʠ ʠʤʝʣʠ ʭʦʨʦʰʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʙʳʣʠ ʩʦʟʜʘʥʳ  ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʵʢʩʧʨʝʩʩʠʠ. 

ɺʣʠʷʥʠʝ ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʘʢʪʦʟʳ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 5 ʨʘʟʣʠʯʥʳʭ 

ʥʘʯʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʨʠʩʘʭʘʨʠʜʦʚ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʣʠʥʝʡʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʥʘʯʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʣʘʢʪʦʟʳ, ʪʦʛʜʘ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʪʨʘʩʘʭʘʨʠʜʦʚ 

ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʜʦʩʪʠʛʘʣʦ ʤʘʢʩʠʤʫʤʘ ʧʨʠ 25% ʣʘʢʪʦʟʳ, ʙʝʟ ʜʘʣʴʥʝʡʰʝʛʦ  ʥʘʨʘʩʪʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ  ʧʨʠ ʜʠʥʘʤʠʢʝ ʫʚʝʣʠʯʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʣʘʢʪʦʟʳ  [6].   

ʋʩʪʘʥʦʚʠʣʠ ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʬʝʨʤʝʥʪʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʧʨʠ 

pH= 6 ʠ 85ÁC ʩ ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʣʘʢʪʦʟʳ 400 ʛ/ʣ .  ʂʦʣʠʯʝʩʪʚʦ  ʜʠʩʘʭʘʨʠʜʦʚ ʙʳʩʪʨʦ 

ʫʤʝʥʴʰʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 5 ʯʘʩ. ʠ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʘʭʘʨʠʜʥʳʭ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ ʧʫʪʝʤ 

ʦʙʲʝʜʠʥʝʥʠʷ 1 ʛʣʶʢʦʟʳ ʠ 1 ʛʘʣʘʢʪʦʟʥʦʡ ʝʜʠʥʠʮʳ. ʉʦ ʚʨʝʤʝʥʝʤ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʠ-,  

ʠ ʪʝʪʨʘʛʦʩʘʭʘʨʠʜʦʚ,  ʥʦ ʯʝʨʝʟ 25  ʯʘʩ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʠʩʘʭʘʨʠʜʦʚ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ 

ʟʘʤʝʜʣʷʣʦʩʴ. ʇʦʩʣʝ 55 ʯʘʩ. ʬʝʨʤʝʥʪʘʮʠʠ ʧʦʣʫʯʠʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 197 ʛ/ʣ ʪʨʠ- ʠ 

ʪʝʪʨʘʛʦʩʘʭʘʨʠʜʦʚ, ʠ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʢʦʪʦʨʳʭ ʙʳʣʠ ʪʨʠʩʘʭʘʨʠʜʳ. 

ʌʝʨʤʝʥʪʳ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʦʧʪʠʤʘʣʴʥʦʡ ʨʅ, ʪʝʤʧʝʨʘʪʫʨʦʡ, ʩʧʝʢʪʨ ʧʨʦʜʫʢʪʦʚ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʠ ʦʙʱʠʡ 

ʚʳʭʦʜ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʬʝʨʤʝʥʪʦʚ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ ʦʧʪʠʤʘʣʴʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʪʦʣʴʢʦ ʧʨʠ ʨʅ ʦʪ 6 ʜʦ 7,5, ʚʢʣʶʯʘʷ ʬʝʨʤʝʥʪʳ Bifidobacterium bifidum, 

Kluyveromyces lactis ʠ Lactobacillus reuteri..  [7,8]. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʦʣʦʢʦ, çʥʝʤʦʣʦʯʥʦʝ ʤʦʣʦʢʦè, ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʷʝʪʩʷ ʠ 

ʨʘʩʰʠʨʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʪʝʠʥ ʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʥʝʤʦʣʦʯʥʦʝ ʤʦʣʦʢʦè (Non-

Dairy Milk), ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʪʦʨʦʛʦ ʦʙʫʩʣʦʚʣʝʥ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʪʘʢʠʭ ʥʘʧʠʪʢʦʚ ʫ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʣʘʢʪʦʟʳ, ʘ ʪʘʢʞʝ ʟʘʧʨʦʩʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ [1-4]. 

ɺ ʦʩʥʦʚʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʧʦʣʦʞʝʥ ʚʠʜ ʧʨʦʪʝʠʥ ʩʦʜʝʨʞʘʱʝʛʦ 

ʩʳʨʴʷ: ʟʣʘʢʦʚʳʝ (ʦʚʩʷʥʦʝ, ʨʠʩʦʚʦʝ, ʢʫʢʫʨʫʟʥʦʝ, ʧʦʣʙʷʥʦʝ); ʟʝʨʥʦʙʦʙʦʚʳʝ (ʩʦʝʚʦʝ, ʘʨʘʭʠʩʦʚʦʝ, 

ʣʶʧʠʥʦʚʦʝ, ʠʟ ʚʠʛʥʳ ʠ ʤʫʢʫʥʳ); ʦʨʝʭʠ (ʤʠʥʜʘʣʴʥʦʝ, ʢʦʢʦʩʦʚʦʝ, ʢʝʜʨʦʚʦʝ, ʬʠʩʪʘʰʢʦʚʦʝ, ʠʟ 

ʬʫʥʜʫʢʘ ʠ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ); ʤʘʩʣʠʯʥʳʝ ʩʝʤʝʥʘ (ʢʫʥʞʫʪʥʦʝ, ʣʴʥʷʥʦʝ, ʢʦʥʦʧʣʷʥʦʝ, 

ʧʦʜʩʦʣʥʝʯʥʦʝ); ʧʩʝʚʜʦ-ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʘʤʘʨʘʥʪʦʚʦʝ, ʢʠʥʦʘ, ʪʝʬʘ ʠ ʪ.ʜ.) [1]. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ  ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʷʚʣʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ [1].  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʜʠʩʧʝʨʩʥʫʶ ʩʠʩʪʝʤʫ ï ʵʤʫʣʴʩʠʶ ʪʠʧʘ ʤʘʩʣʦ ʚ ʚʦʜʝ ʚ ʢʦʪʦʨʦʡ ʩʫʩʧʝʥʜʠʨʦʚʘʥʳ 

ʯʘʩʪʠʮʳ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʵʪʘʧʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʷʚʣʷʶʪʩʷ ʠʟʤʝʣʴʯʝʥʠʝ ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʦʣʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʩʫʩʧʝʥʜʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʩʠʠ, ʘ ʪʘʢʞʝ ʙʣʦʢʠʨʦʚʢʘ 

ʠʣʠ ʫʜʘʣʝʥʠʝ ʤʝʰʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʪʝʘʟ, ʣʝʢʪʠʥʦʚ, 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʣʢʘʣʦʠʜʦʚ, ʩʘʧʦʥʠʥʦʚ, ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪ.ʜ.. 

ʂʘʢ ʧʨʘʚʠʣʦ ʦʩʥʦʚʝ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʣʝʞʠʪ ʵʢʩʪʨʘʢʮʠʷ ʠ 

ʚʦʜʦ- ʠ ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ, ʠʤʝʶʱʠʭ ʥʠʟʢʫʶ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ, ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʦʪ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʠʟ ʚʩʝʭ ʚʠʜʦʚ ʟʝʨʥʦʙʦʙʦʚʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʦʨʝʭʦʚ ʚʳʧʦʣʥʷʶ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʢʘʢ ʦʙʞʘʨʢʘ ʠʣʠ ʧʨʦʧʘʨʠʚʘʥʠʝ, 

ʟʘʤʘʯʠʚʘʥʠʝ ʚ ʨʘʩʪʚʦʨʘʭ ʩʣʘʙʳʭ ʱʝʣʦʯʝʡ ʠʣʠ ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʘʭ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʙʦʙʦʚʦʛʦ 

ʚʢʫʩʘ, ʚʳʟʚʘʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ[1, 2]. 

ɻʦʤʦʛʝʥʠʟʘʮʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ï ʤʦʢʨʳʡ 

ʧʦʤʦʣ, ʩʚʝʨʭʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʢʘʚʠʪʘʮʠʷ, ʩʦʯʝʪʘʥʠʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ. ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʤʦʥʦʜʠʩʧʝʨʩʥʦʡ ʵʤʫʣʴʩʠʠ ʚʚʦʜʷʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢʠʝ ʢʘʢ ʣʝʮʠʪʠʥ, ʢʘʨʨʘʛʠʥʘʥ, ʢʘʤʝʜʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʵʤʫʣʴʩʠʶ. ʈʘʩʪʠʪʝʣʴʥʦʝ ʤʦʣʦʢʦ ʠʟ ʦʨʝʭʦʚ ʠ ʩʝʤʷʥ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʧʠʜʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʵʤʫʣʴʛʘʪʦʨʘʤʠ 

[1, 2]. ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʯʪʦ ʦʥʠ ʩʦʜʝʨʞʘʪ 
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ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʭʤʘʣʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʠʚʝʜʝʪ ʢ 

ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʶ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʠʟ 

ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʙʫʜʝʪ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ [2, 3]. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʝʤʝʥʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ. ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠ ʩʪʝʨʠʣʠʟʘʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʙʝʣʢʦʚʦʡ ʠ ʣʠʧʠʜʥʦʡ ʬʨʘʢʮʠʷʭ. 

ɼʣʷ ʥʘʧʠʪʢʦʚ ʩʧʦʩʦʙʥʳʭ ʚʳʜʝʨʞʠʚʘʪʴ ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ, ʪʘʢʠʭ ʢʘʢ ʩʦʝʚʦʝ ʤʦʣʦʢʦ, 

ʧʨʠʤʝʥʷʶʪ ʫʣʴʪʨʘ ʧʘʩʪʝʨʠʟʘʮʠʶ (135 - 150Ü ʉ, ʜʦ 30 ʩ.). ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʪʝʧʣʦʚʦʡ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ʧʫʣʴʩʘʮʠʦʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ, ʠʣʠ ʧʨʠ 

ʩʚʝʨʭʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ [4]. 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʫʛʣʷ ʠ ʫʛʣʝʭʠʤʠʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢè, ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʙʩʣʝʜʦʚʘʥʳ 214 ʨʘʙʦʯʠʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʙʘʩʩʘ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʠ 300 

ʟʜʦʨʦʚʳʭ ʨʘʙʦʯʠʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʙʘʩʩʘ. ɺʳʷʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ  ʧʦʣʠʤʦʨʬʠʟʤʦʚ 

ʛʝʥʦʚ XPD rs13181, TGFb1 rs1800471, CHEK2   rs555607708, EGFR rs2227984, EPHX1 

rs1051740, APEX1 rs1130409, TNFŬ rs1800629, IL1b rs16944 ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʨʘʢʘ 

ʣʝʛʢʦʛʦ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʣʝʛʢʠʭ ʫ ʨʘʙʦʯʠʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʙʘʩʩʘ. 

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ 

ʣʝʛʢʦʛʦ ʫ ʨʘʙʦʯʠʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʙʘʩʩʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ, ʰʘʭʪʝʨʳ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ, ʨʘʢ ʣʝʛʢʦʛʦ 

 

ɺʦʟʜʝʡʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʦʣʴʥʦʛʦ 

ʮʠʢʣʘ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʣʝʛʢʠʭ [1]. ɺʘʨʠʘʥʪʳ ʛʝʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ 

ʢʦʥʪʨʦʣʴ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʨʝʧʘʨʘʮʠʠ ɼʅʂ, ʢʦʥʪʨʦʣʷ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣ 

ʠ ʘʧʦʧʪʦʟʘ, ʩʠʩʪʝʤʳ  ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ  ʟʘʱʠʪʳ, ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʩʝʤʝʡʩʪʚʘ 

ʨʝʮʝʧʪʦʨʥʳʭ ʪʠʨʦʟʠʥʢʠʥʘʟ ɽrbɺʉ ʥʝʨʝʜʢʦ ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʘʢʘ ʣʝʛʢʦʛʦ 

(ʈʃ). ʇʦʠʩʢ ʩʧʝʮʠʬʠʯʥʳʭ ʤʘʨʢʝʨʦʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʣʶʜʝʡ ʢ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʳ 214 ʨʘʙʦʯʠʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʙʘʩʩʘ 

ʙʦʣʴʥʳʭ ʈʃ ʠ 300 ʟʜʦʨʦʚʳʭ ʨʘʙʦʯʠʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʙʘʩʩʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʛʨʫʧʧʫ 

ʩʨʘʚʥʝʥʠʷ. ʀʩʧʳʪʫʝʤʳʝ ʙʳʣʠ ʧʦʜʦʙʨʘʥʥʳ ʩ ʫʯʝʪʦʤ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ ʠ ʩʪʘʪʫʩʘ ʢʫʨʝʥʠʷ, ʠ ʫ 

ʢʘʞʜʦʛʦ ʙʳʣʦ ʚʟʷʪʦ ʩʦʛʣʘʩʠʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɺʘʨʠʘʥʪʳ ʛʝʥʦʚ hʆGG1 (rs1052133), 

PARʈ1 (rs1136410), AʈEX1 (rs1130409), XʈD (rs13181), XRCC1(rs25489, rs25487, 

rs1799782), XʈG (rs17655), XʈC(rs2228001), AʊM (rs1801516), NɺS1(rs1805794), 

XRʉC4(rs2075685), Ligʘse IV (rs1805389), CɸT (rs1001179), TGFɓ (rs1800469), 

EʈʅX1(rs1051740) ʠʟʫʯʘʣʠ ʤʝʪʦʜʦʤ ʘʣʣʝʣʴ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʇʎʈ (ʅʇʌ çʃʠʪʝʭè, 

ʛ.ʄʦʩʢʚʘ), ʘ ʚʘʨʠʘʥʪʳ ʛʝʥʦʚ CYʈ1A1(rs4646903), CYʈ1A2(rs762551), GSʊM1(del), 

GSʊʊ1(del), ʊʈ53(rs1042522), ʊERT(rs2736100) CYʈ2D6, (rs35742686), CYʈ2E1 

(rs2031920) GSTʈ1(rs1138272) (rs1695) XRʉC2, (rs3218536) XRʉC3(rs861539) MʊHFR, 

(rs1801133), MʊR (rs1805087), SʆD2(rs4880), GPʭ1(rs1050450), TNFŬ, (rs1800629), IL1b 

(rs16944) - Real-time PCR (ʆʆʆ çʉʠʙɼʅʂè, ʛ.ʅoʚʦʩʠʙʠʨʩʢ).   ʉʪaʪʠʩʪʠʯʝʩʢaʷ ʦʙʨaʙʦʪʢa 

ʤaʪʝʨʠaʣa ʧʨʦʚʦʜʠʣaʩʴ ʩ ʧʦʤʦʱʴʶ SNPstats (http://bioinfo.iconcologia.net/SNPstats), 

çStatistica 10.0è (StatSoft, Inc., USA). ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ 
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ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʈʃ ʥʘ ʦʩʥʦʚʝ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʯʝʣʦʚʝʢʘ, ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ çʉʣʫʯʘʡʥʳʡ ʣʝʩè (ʦʪ ʘʥʛ. 

çRandom Forest) [2]. 

 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩ ʧʦʤʦʱʴʶ 

SNPStats (http://bioinfo.iconcologia.net/SNPstats) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 8 ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ: XPD rs13181, TGFb1   rs1800471, CHEK2   rs555607708, EGFR 

rs2227984, EPHX1 rs1051740, APEX1 rs1130409, TNFŬ rs1800629, IL1b rs16944. 

ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ    ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ çʉʣʫʯʘʡʥʳʡ 

ʣʝʩè (ʦʪ ʘʥʛ. çRandom Forest) ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʈʃ ʫ ʨʘʙʦʯʠʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʙʘʩʩʘ. 

ɺʳʙʦʨ ʠʤʝʥʥʦ ʵʪʦʡ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣ ʩʜʝʣʘʥ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ 

ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʦʪʣʠʯʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ʙʘʟʦʚʳʭ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʤʦʜʝʣʠ ʩʝʤʝʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳ ʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 

ʥʫʣʝʚʦʡ ʦʰʠʙʢʠ ʥʘ ʣʶʙʦʡ ʚʳʙʦʨʢʝ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʤʳʭ ʛʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʠ ʙʫʜʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʛʥʦʟʝ, 

ʥʦ ʜʝʣʘʪʴ ʵʪʦ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʤʦʜʝʣʴ ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʦʙʲʷʩʥʷʶʱʠʭ ʧʨʠʟʥʘʢʦʚ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʧʦʚʣʝʯʸʪ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʵʥʪʨʦʧʠʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʨʦʛʨʘʤʤʝ ʤʦʜʝʣʴ ʧʨʦʭʦʜʠʪ ʪʝʩʪʦʚʫʶ ʚʳʙʦʨʢʫ, ʢʦʪʦʨʘʷ ʨʘʚʥʘ 30 

ʧʨʦʮʝʥʪʘʤ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʩ ʪʦʯʥʦʩʪʴʶ ʚ 91.5 ʧʨʦʮʝʥʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʫʯʠʪʳʚʘʷ ʠʤʝʶʱʠʡʩʷ ʦʙʲʸʤ ʜʘʥʥʳʭ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʙʳʣ ʚʳʩʦʢʠʤ, ʥʝʦʙʭʦʜʠʤʘ ʥʘʩʪʨʦʡʢʘ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ, ʛʣʫʙʠʥʫ ʜʝʨʝʚʴʝʚ, ʩʣʫʯʘʡʥʘʷ ʤʝʨʘ, ʯʠʩʣʦ ʧʨʠʟʥʘʢʦʚ ʜʣʷ 

ʨʘʩʱʝʧʣʝʥʠʷ, ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ ʥʘ ʣʠʩʪʴʷʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʜʝʨʝʚʴʝʚ ʧʦʜʚʳʙʦʨʢʠ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʙʘʟʦʚʘʷ ʤʦʜʝʣʴ ʤʦʛʣʘ 

ʧʨʝʜʫʛʘʜʘʪʴ ʨʝʟʫʣʴʪʘʪ ʩ ʪʦʯʥʦʩʪʴʶ ʚ 75 ʧʨʦʮʝʥʪʦʚ, ʥʦ ʧʦʩʣʝ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʫʣʫʯʰʝʥ ʜʦ 91.5 ʧʨʦʮʝʥʪʘ. 

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʩʪʨʝʯʘʝʪ ʛʣʘʚʥʦʝ ʦʢʥʦ (ʨʠʩ. 1). ʇʝʨʝʜ ʪʝʤ, 

ʢʘʢ ʥʘʯʘʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʯʝʣʦʚʝʢʘ, ʢʘʢ:  

 

1. ʌʀʆ ʯʝʣʦʚʝʢʘ 

2. ɺʦʟʨʘʩʪ 

3. ʄʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ 

4. ʄʝʩʪʦ ʨʘʙʦʪʳ, ʜʦʣʞʥʦʩʪʴ 

5. ʗʚʣʷʝʪʩʷ ʣʠ ʯʝʣʦʚʝʢ ʢʫʨʠʣʴʱʠʢʦʤ 

6. ʀʤʝʶʪʩʷ ʣʠ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʣʸʛʢʠʭ 

7. ɻʝʥʦʪʠʧʳ 

1. IL1b 

2. TNF 

3. APEX1 

4. XPD 

5. EGFR 

6. CHEK2 

7. THFb1 

8. EPHX1 

http://bioinfo.iconcologia.net/SNPstats
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʣʷ ʚʚʝʜʝʥʳ, ʘ ʛʝʥʦʪʠʧʳ ʚʳʙʨʘʥʳ, ʩʣʝʜʫʝʪ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʧʨʦʛʥʦʟʠʨʦʚʘʪʴè ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ, 

ʤʦʜʝʣʴ ʟʘʥʦʚʦ ʦʙʫʯʘʝʪʩʷ ʧʦ ʚʳʙʨʘʥʥʳʤ ʧʦʣʷʤ ʛʝʥʦʪʠʧʦʚ ʠ ʚʳʜʘʸʪ ʦʢʥʦ ʨʝʟʫʣʴʪʘʪʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʨʠʩ. 2). 

 

 
 

ʈʠʩ. 1. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 

 

 
 

ʈʠʩ. 2. ʆʢʥʦ ʨʝʟʫʣʴʪʘʪʦʚ 
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Abstract  
Polymorphic variants of genes of 214 miners of coal mines in Kuzbass in lung cancer 

patients, and 300 men of the control group were analyzed. A computer program has been 

developed for predicting the risk of developing lung cancer in the working coal mines of 

Kuzbass. 

Objective: to develop a comprehensive program for predicting the risk of developing 

lung cancer in coal mine workers in Kuzbass. 

 

Keywords: machine learning, information technology, data analysis, lung cancer, coal 

mines, genetic polymorphism 
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ʋɼʂ 637.1                                                                          https://doi.org/10.21603/-I-IC-21 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ ɸʉʉʆʈʊʀʄɽʅʊ 

ɹɽɿʃɸʂʊʆɿʅʓʍ ʄʆʃʆʏʅʓʍ ʇʈʆɼʋʂʊʆɺ 

 

ɸ.ɺ. ɺʝʨʥʝʨ, ʆ.ɺ. ʏʫʛʫʥʦʚʘ 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟʣʘʢʪʦʟʥʳʭ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʘʢʪʦʟʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ 

ʛʠʜʨʦʣʠʟʫ ʣʘʢʪʦʟʳ ʠʣʠ ʝʝ ʫʜʘʣʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘ- ʠʣʠ ʥʘʥʦʬʠʣʴʪʨʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʛʠʜʨʦʣʠʟʦʤ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʩʩʦʨʪʠʤʝʥʪ ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʧʦ ʵʪʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʈʦʩʩʠʠ ʥʘ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʠʟʢʦʣʘʢʪʦʟʥʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʙʝʟʣʘʢʪʦʟʥʳʝ ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʪʝʭʥʦʣʦʛʠʷ, ʘʩʩʦʨʪʠʤʝʥʪ. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʜʦʨʦʚʳʤʠ, ʙʝʟʦʧʘʩʥʳʤʠ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ 

ʩʦʭʨʘʥʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʣʶʜʝʡ, ʩʦʛʣʘʩʥʦ ʥʘʮʠʦʥʘʣʴʥʳʤ ʮʝʣʷʤ, ʋʢʘʟ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 21.07.2020 N 474 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ
1
 ʚ ʈʦʩʩʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ 

ʘʣʣʝʨʛʠʶ ʥʘ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʣʘʢʪʦʟʳ, ʜʦʭʦʜʠʪ ʜʦ 40 % 

(ʨʠʩ.1).  

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʫʩʚʦʝʥʠʷ ʣʘʢʪʦʟʳ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪʩʷ ʝʝ ʨʘʩʱʝʧʣʝʥʠʝ 

ʥʘ ʤʦʥʦʩʘʭʘʨʠʜʳ (ʛʣʶʢʦʟʫ ʠ ʛʘʣʘʢʪʦʟʫ). ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ ʣʘʢʪʦʟʳ 

ʯʝʣʦʚʝʢʦʤ ï ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʨʤʝʥʪʘ ʣʘʢʪʘʟʳ (ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ), 

ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʛʝʥʝʪʠʯʝʩʢʠ [1]. ʇʨʠ ʜʝʬʠʮʠʪʝ 

ʬʝʨʤʝʥʪʘ ʣʘʢʪʘʟʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʣʘʢʪʘʟʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ï 

ʛʠʧʦʣʘʢʪʘʟʠʷ, ʘ ʧʨʠ ʧʦʣʥʦʤ ʝʝ ʦʪʩʫʪʩʪʚʠʠ ï ʘʣʘʢʪʘʟʠʷ [2]. ʇʨʠ ʛʠʧʦʣʘʢʪʘʟʠʠ, ʠ ʦʩʦʙʝʥʥʦ ʚ 

ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ, ʣʘʢʪʦʟʘ, ʧʦʧʘʜʘʷ ʚ ʢʠʰʝʯʥʠʢ ʚ ʥʝʨʘʟʜʝʣʝʥʥʦʤ ʚʠʜʝ, ʚʳʟʳʚʘʝʪ 

ʦʩʤʦʪʠʯʝʩʢʫʶ ʜʠʘʨʝʶ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ [3]. ʇʨʠʟʥʘʢʠ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʣʘʢʪʦʟʳ ï ʵʪʦ ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ, ʜʠʘʨʝʷ, ʪʷʞʝʩʪʴ ʠʣʠ ʙʦʣʴ ʚ ʢʠʰʝʯʥʠʢʝ ʧʦʩʣʝ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʢʘ ʠʣʠ ʜʨʫʛʠʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʚʝʨʜʳʭ ʠ 

ʧʦʣʫʪʚʝʨʜʳʭ ʩʳʨʦʚ). ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʵʪʦʡ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʙʝʟʣʘʢʪʦʟʥʦʝ ʤʦʣʦʢʦ ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʙʝʟʣʘʢʪʦʟʥʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ [4]. 

 

 
 

ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ ʘʣʣʝʨʛʠʶ ʥʘ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʣʘʢʪʦʟʳ, % 

                                                           
1
 ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: https://rosstat.gov.ru 
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ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ï ʵʪʦ ʠʩʪʦʯʥʠʢ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʠ ʛʣʘʚʥʳʡ ʠʩʪʦʯʥʠʢ 

ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʤʥʦʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ 

ʢʦʩʪʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʣʴʮʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʚʘʞʥʦ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʜ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʩʪʦʠʪ 

ʟʘʜʘʯʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʙʝʟʣʘʢʪʦʟʥʳʤʠ ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʊʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʣʘʤʝʥʪʫ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ ʠ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠè ʊʈ ʊʉ 033/2013, ʧʨʦʜʫʢʪ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ ʙʝʟʣʘʢʪʦʟʥʳʡ ï ʵʪʦ 

ʧʨʦʜʫʢʪ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 0,1 ʛ ʥʘ 1 ʣ 

ʛʦʪʦʚʦʛʦ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʧʨʦʜʫʢʪʘ, ʚ ʢʦʪʦʨʦʤ ʣʘʢʪʦʟʘ ʛʠʜʨʦʣʠʟʦʚʘʥʘ ʠʣʠ ʫʜʘʣʝʥʘ, ʘ ʧʨʦʜʫʢʪ 

ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ ʥʠʟʢʦʣʘʢʪʦʟʥʳʡ ï ʵʪʦ ʧʨʦʜʫʢʪ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ, ʚ ʢʦʪʦʨʦʤ ʣʘʢʪʦʟʘ 

ʯʘʩʪʠʯʥʦ ʛʠʜʨʦʣʠʟʦʚʘʥʘ ʠʣʠ ʫʜʘʣʝʥʘ [5]. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ ʠʣʠ 

ʩʦʚʩʝʤ ʥʝ ʩʦʜʝʨʞʘʪ ʣʘʢʪʦʟʫ. ʂ ʪʘʢʠʤ ʧʨʦʜʫʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʳʨʳ, ʥʘʧʨʠʤʝʨ, 

ɻʘʫʜʘ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʘʜʠʶ ʧʨʦʤʳʚʢʠ ʩʳʨʥʦʛʦ 

ʟʝʨʥʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʣʘʢʪʦʟʳ. ʄʥʦʛʠʝ ʜʨʫʛʠʝ ʩʳʨʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʜʣʠʪʝʣʴʥʦʤ ʩʦʟʨʝʚʘʥʠʠ ʪʘʢ ʞʝ ʠʤʝʶʪ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ 

ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. ɽʱʝ ʦʜʠʥ ʧʨʦʜʫʢʪ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ ï ʵʪʦ ʩʣʠʚʦʯʥʦʝ 

ʤʘʩʣʦ. ɺʦ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʣʘ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʣʦʢʘ, 

ʚʢʣʶʯʘʷ ʣʘʢʪʦʟʫ, ʫʜʘʣʷʶʪʩʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʣʘʢʪʦʟʳ ʜʦ ʫʨʦʚʥʷ 

ʤʝʥʴʰʝ 0,1 % [6]. 

ʃʘʢʪʦʟʫ ʦʙʳʯʥʦ ʨʘʩʱʝʧʣʷʶʪ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ ʙʝʟʦʧʘʩʥʦʛʦ ʠ 

ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʣʘʢʪʘʟʳ, ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʛʨʠʙʦʚ Aspergillus niger ʠ Aspergillus oryzae ʠʣʠ ʜʨʦʞʞʝʡ Kluyveromyces 

fragilis ʠ Kluyveromyces lactis [7]. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʣʘʢʪʘʟ: ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʘʷ ʠ 

ʥʝʡʪʨʘʣʴʥʘʷ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʨʅ: ʤʝʥʝʝ 5,7 ʠ ʙʦʣʝʝ 5,7 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [2]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʙʝʟʣʘʢʪʦʟʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ 

ʥʘʪʫʨʘʣʴʥʳʤ (ʙʝʟ ʠʟʣʠʰʥʝʡ ʩʣʘʜʦʩʪʠ) ʚʢʫʩʦʤ ʷʚʣʷʝʪʩʷ ʫʣʴʪʨʘ- ʠ ʥʘʥʦʬʠʣʴʪʨʘʮʠʷ [8,9]. 

ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʫʜʘʣʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʣʘʢʪʦʟʳ, ʧʦʩʣʝ ʯʝʛʦ ʦʩʪʘʪʢʠ 

ʤʦʣʦʯʥʦʛʦ ʩʘʭʘʨʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤʫ ʛʠʜʨʦʣʠʟʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʢʪʦʟʳ. 

ɹʣʘʛʦʜʘʨʷ ʧʦʯʪʠ ʧʦʣʥʦʤʫ ʠʩʢʣʶʯʝʥʠʶ ʤʦʣʦʯʥʦʛʦ ʩʘʭʘʨʘ ʠʟ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ, ʠʭ ʤʦʛʫʪ ʫʧʦʪʨʝʙʣʷʪʴ ʣʶʜʠ ʩ ʣʘʢʪʘʟʠʝʡ, ʘ ʪʘʢʞʝ 

ʜʠʘʙʝʪʠʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ 

ʬʝʨʤʝʥʪʘ ʣʘʢʪʘʟʘ ʜʦʩʪʫʧʥʳʝ ʣʶʙʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʤʝʩʪʝ ʩ 

ʦʙʳʯʥʳʤʠ ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʜʝʡʩʪʚʫʶʪ ʦʥʠ ʧʫʪʝʤ ʨʘʩʱʝʧʣʝʥʠʷ ʣʘʢʪʦʟʳ ʚ ʞʝʣʫʜʢʝ. 

ʊʘʢ ʞʝ ʚ ʨʦʟʥʠʯʥʦʡ ʧʨʦʜʘʞʝ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʝʩʪʴ ʥʝʡʪʨʘʣʴʥʳʝ ʬʝʨʤʝʥʪʳ ʣʘʢʪʘʟʳ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ ʚ ʦʙʳʯʥʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʦʩʪʘʚʣʷʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʦʜʫʢʪʘ. ʅʘʧʨʠʤʝʨ, çʌʝʨʤʝʥʪ ʜʣʷ ʤʦʣʦʢʘ ʃɸʂʊɸɿɸè ʪʦʨʛʦʚʦʡ 

ʤʘʨʢʠ çʇʦʣʝʟʥʘʷ ʧʘʨʪʠʷè, ʧʨʦʜʘʝʪʩʷ ʫʧʘʢʦʚʢʘʤʠ ʧʦ 5 ʩʘʰʝ ʧʦ 3 ʛ, ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʡ 

ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ çɹʘʢɿʜʨʘʚè. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʝʟʣʘʢʪʦʟʥʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʝʛʤʝʥʪʝ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʤʣʘʜʝʥʮʝʚ [3,11]. ʇʠʪʴʝʚʦʝ ʤʦʣʦʢʦ 

ʙʝʟ ʩʘʭʘʨʘ ʠ ʣʘʢʪʦʟʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʩʪʨʘʜʘʶʱʠʭ ʣʘʢʪʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. ɽʛʦ ʧʨʦʠʟʚʦʜʷʪ ʪʘʢʠʝ ʢʨʫʧʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʆʩʪʘʥʢʠʥʩʢʠʡ ʤʦʣʦʯʥʳʡ ʟʘʚʦʜ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʤʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ, 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʭʦʣʜʠʥʛ ʙʨʘʪʴʝʚ ʏʝʙʫʨʘʰʢʠʥʳʭ, ʬʠʨʤʳ çValioè ʠ çParmalatè, ʘ 

ʪʘʢʞʝ ɻʂ çʃʦʩʝʚʦè. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ çParmalatè ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʘʩʩʦʨʪʠʤʝʥʪʝ 

ʙʝʟʣʘʢʪʦʟʥʦʝ ʤʦʣʦʢʦ 0,05, 1,8  ʠ 3,5 % ʞʠʨʥʦʩʪʠ, ʥʘ ʵʪʠʢʝʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʫʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ ï 0,01 ʛ ʚ ʦʙʦʠʭ 
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ʩʣʫʯʘʷʭ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʊʈ ʊʉ 033/2013, ʪʘʢ ʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʫʢʘʟʳʚʘʝʪ ï çʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʣʘʢʪʦʟʳ ʤʦʣʦʢʦ ʠʤʝʝʪ ʩʣʘʜʢʦʚʘʪʳʡ ʚʢʫʩ ʠ ʤʦʞʝʪ ʧʨʠʦʙʨʝʪʘʪʴ ʢʘʨʘʤʝʣʴʥʳʡ 

ʦʪʪʝʥʦʢ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ ʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʪʘè, ʩʣʘʜʢʦʚʘʪʳʡ ʚʢʫʩ ʠ 

ʢʘʨʘʤʝʣʴʥʳʡ ʦʪʪʝʥʦʢ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʩʪʚʠʠ ʪʦʛʦ, ʯʪʦ ʤʦʣʦʢʦ ʧʨʦʠʟʚʦʜʷʪ ʘʩʝʧʪʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ï ʤʦʣʦʢʦ ʩʪʝʨʠʣʠʟʫʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʨʭʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʩʣʝ ʯʝʛʦ 

ʩʪʝʨʠʣʴʥʳʡ ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ʣʘʢʪʘʟʳ ʚʚʦʜʠʪʩʷ ʚ ʤʦʣʦʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʫʧʘʢʦʚʢʦʡ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʣʘʢʪʦʟʳ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʫʧʘʢʦʚʢʝ 

ʤʦʣʦʢʘ, ʪʘʢ ʢʘʢ ʛʠʜʨʦʣʠʟ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʥʦʩʘʭʘʨʠʜʦʚ, ʨʝʘʢʮʠʷ ʄʘʡʘʨʘ 

ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʨʘʤʝʣʴʥʦʛʦ ʦʪʪʝʥʢʘ.  

ɺ ʨʦʟʥʠʯʥʦʡ ʧʨʦʜʘʞʝ ʠʤʝʝʪʩʷ ʤʦʣʦʢʦ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ çʇʨʦʩʪʦʢʚʘʰʠʥʦè 1,5 % 

ʞʠʨʥʦʩʪʠ, ʥʘ ʵʪʠʢʝʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʥʘ 100 ʛ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʫʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ ʤʝʥʝʝ 0,01 ʛ, ʪʘʢ ʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠʥʬʦʨʤʠʨʫʝʪ ʦ 

ʩʣʘʜʢʦʚʘʪʦʤ ʚʢʫʩʝ ʤʦʣʦʢʘ.  

ɹʝʟʣʘʢʪʦʟʥʦʝ ʤʦʣʦʢʦ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ çValioè 1,5 ʠ 3 % ʞʠʨʥʦʩʪʠ ʧʦ ʫʢʘʟʘʥʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʪʠʢʝʪʢʝ ʥʝ ʠʤʝʝʪ ʣʘʢʪʦʟʳ ʚʦʚʩʝ ï 0 ʛ, ʘ ʪʘʢʞʝ ʦʙʦʛʘʱʝʥʦ 

ʚʠʪʘʤʠʥʦʤ D. ʅʘ ʧʨʠʣʘʚʢʘʭ ʩʝʪʠ ʤʘʛʘʟʠʥʦʚ çɺʢʫʩɺʠʣʣè ʢʨʦʤʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʦʟʠʮʠʡ 

ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʙʝʟʣʘʢʪʦʟʥʦʝ ʤʦʣʦʢʦ ʠʭ ʩʦʙʩʪʚʝʥʥʦʡ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ 1,5, 3,2 ʠ 3,5-4,5 % 

ʞʠʨʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ ʩʦʛʣʘʩʥʦ ʤʘʨʢʠʨʦʚʢʝ ï 0,01 ʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʣʶʜʝʡ ʩ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʣʘʢʪʦʟʳ ʪʘʢ ʞʝ ʧʨʦʠʟʚʦʜʷʪ ʙʝʟʣʘʢʪʦʟʥʳʝ ʩʣʠʚʢʠ 11 ʠ 

20 % ʞʠʨʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, çParmalatè ʠʣʠ çɺʢʫʩɺʠʣʣè, ʥʘ ʵʪʠʢʝʪʢʝ ʚ ʨʘʟʜʝʣʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʫʢʘʟʘʥʥʦ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʣʘʢʪʦʟʳ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʙʝʟʣʘʢʪʦʟʥʦʛʦ 

ʤʦʣʦʢʘ ï 0,01 ʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʡʦʛʫʨʪ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʘʢʪʦʟʳ ʚ ʡʦʛʫʨʪʝ ʚ ʩʨʝʜʥʝʤ 30-40 ʛ [6, 11], ʯʪʦ 

ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʙʦʣʴʰʦʝ ʦʧʘʩʝʥʠʝ ʫ ʣʶʜʝʡ ʩ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʣʘʢʪʦʟʳ. ʆʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʧʨʠʤʝʥʝʥʠʠ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʡʦʛʫʨʪʘ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʣʘʜʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʱʝʧʣʝʥʠʷ ʣʘʢʪʦʟʳ ʥʘ ʛʣʶʢʦʟʫ ʠ ʛʘʣʘʢʪʦʟʫ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʢʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʦʛʦ ʧʦ ʨʝʮʝʧʪʫʨʝ ʩʘʭʘʨʘ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʚʢʫʩʘ 

ʛʦʪʦʚʦʛʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. çParmalatè ʚ ʩʚʦʝʤ ʘʩʩʦʨʪʠʤʝʥʪʝ ʠʤʝʝʪ ʢʣʘʩʩʠʯʝʩʢʠʡ 

çʥʘʪʫʨʘʣʴʥʳʡè ʠ ʧʠʪʴʝʚʦʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʙʝʟʣʘʢʪʦʟʥʳʡ ʡʦʛʫʨʪ 3,5 % ʞʠʨʥʦʩʪʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ ʩʦʛʣʘʩʥʦ ʤʘʨʢʠʨʦʚʢʝ ï 0,01 ʛ ʥʘ 100 ʛ. ʅʘ ʩʚʦʝʤ ʩʘʡʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

çɹʨʘʪʴʷ ʏʝʙʫʨʘʰʢʠʥʳè ʠʥʬʦʨʤʠʨʫʶʪ ʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʪʫʨʘʣʴʥʳʭ ʙʝʟʣʘʢʪʦʟʥʳʭ ʡʦʛʫʨʪʦʚ 

ʞʠʨʥʦʩʪʴʶ 2,5 %, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʙʝʟʣʘʢʪʦʟʥʦʛʦ ʤʦʣʦʢʘ, ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ ʚ ʢʦʪʦʨʦʤ ʥʝ 

ʙʦʣʝʝ 0,1 ʛ ʥʘ 1 ʣʠʪʨ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʟʣʘʢʪʦʟʥʦʛʦ ʡʦʛʫʨʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʫʶ, ʪʘʢ ʠ ʥʝʡʪʨʘʣʴʥʫʶ ʣʘʢʪʘʟʫ. ʅʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʝʡʪʨʘʣʴʥʘʷ 

ʣʘʢʪʘʟʘ ʧʦʣʥʦʩʪʴʶ ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʅ ʤʝʥʝʝ 5,5 ʧʦʩʣʝ 2,5ï3 ʯʘʩʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦʛʦ ʚʨʝʤʝʥʠ ʦʙʳʯʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʣʘʢʪʦʟʳ ʠʟ 

ʧʨʦʜʫʢʪʘ, ʧʦʵʪʦʤʫ ʜʦʟʘ ʚʚʦʜʠʤʦʛʦ ʬʝʨʤʝʥʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʙʝʟʣʘʢʪʦʟʥʦʛʦ ʤʦʣʦʢʘ. ʅʘʜʝʞʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʣʘʢʪʦʟʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʙʝʟʣʘʢʪʦʟʥʦʛʦ ʡʦʛʫʨʪʘ ʷʚʣʷʝʪʩʷ ʚʳʜʝʨʞʢʘ ʤʦʣʦʢʘ ʩ ʚʚʝʜʝʥʥʦʡ ʚ ʥʝʛʦ ʣʘʢʪʘʟʦʡ ʧʝʨʝʜ 

ʧʘʩʪʝʨʠʟʘʮʠʝʡ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʚʝʜʝʥʠʝ ʬʝʨʤʝʥʪʘ ʣʘʢʪʘʟʳ ʠ ʡʦʛʫʨʪʦʚʦʡ 

ʢʫʣʴʪʫʨʳ ʧʦʩʣʝ ʧʘʩʪʝʨʠʟʘʮʠʠ ʤʦʣʦʢʘ [12]. 

ʄʦʨʦʞʝʥʥʦʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʶʙʠʤʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ, ʥʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʜʣʷ ʣʶʜʝʡ ʩ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʣʘʢʪʦʟʳ ʘʩʩʦʨʪʠʤʝʥʪ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣ. ʅʘ 

ʧʦʣʢʘʭ ʤʘʛʘʟʠʥʦʚ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʝʜʢʠʝ ʵʢʟʝʤʧʣʷʨʳ ʬʠʥʩʢʦʛʦ ʤʦʨʦʞʝʥʥʦʛʦ çValioè, ʘ 

ʪʘʢʞʝ ʠ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʙʝʟʣʘʢʪʦʟʥʳʭ ʩʣʠʚʦʢ ʠ ʙʝʟʣʘʢʪʦʟʥʦʛʦ ʤʦʣʦʢʘ ʤʦʨʦʞʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ çɺʢʫʩɺʠʣʣè. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʳʥʦʢ ʙʝʟʣʘʢʪʦʟʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ 

ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʝʛʤʝʥʪʦʤ ʤʦʣʦʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʦʙʦʨʦʪ ʙʝʟʣʘʢʪʦʟʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢ ʢʦʥʮʫ 2022 
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ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 9 ʤʣʨʜ ʝʚʨʦ ʠ ʧʨʝʚʳʩʠʪ ʦʙʱʠʡ ʦʙʲʝʤ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (7,3% ʧʨʦʪʠʚ 

2,3%). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʢʘʪʝʛʦʨʠʝʡ ʚ ʩʝʛʤʝʥʪʝ ʙʝʟʣʘʢʪʦʟʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʜʚʝ ʪʨʝʪʠ ʨʳʥʢʘ, ʷʚʣʷʝʪʩʷ ʧʠʪʴʝʚʦʝ ʤʦʣʦʢʦ. ʉʣʝʜʫʶʱʘʷ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ 

ʢʘʪʝʛʦʨʠʷ ï ʙʝʟʣʘʢʪʦʟʥʳʡ ʡʦʛʫʨʪ. ʊʘʢʞʝ ʚʳʩʦʢʠʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ 

ʢʘʪʝʛʦʨʠʠ ʙʝʟʣʘʢʪʦʟʥʳʭ ʩʳʨʦʚ [2,6,8]. 

ɹʝʟʣʘʢʪʦʟʥʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʣʶʜʝʡ ʩ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʣʘʢʪʦʟʳ, ʫ ʢʦʪʦʨʳʭ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʠʟ ʤʦʣʦʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʨʘʩʰʠʨʷʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʙʝʟʣʘʢʪʦʟʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʊʠʤʢʠʥ, ɺ.ɸ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟʣʘʢʪʦʟʥʦʛʦ ʤʦʣʦʢʘ ʤʝʪʦʜʦʤ 

ʜʠʘʬʠʣʴʪʨʘʮʠʠ. / ɺ.ɸ. ʊʠʤʢʠʥ, ʇ.ʉ. ʄʠʥʠʥ // ʄʦʣʦʯʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 2018. ˉ 12. ʉ. 

58-59.  

2. ʅʠʢʠʪʠʥʘ ʖ.ɺ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʠʟʢʦ- ʠ 

ʙʝʟʣʘʢʪʦʟʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. / ʖ.ɺ. ʅʠʢʠʪʠʥʘ, ɽ.ɺ. ʊʦʧʥʠʢʦʚʘ, ʆ.ɺ. ʃʝʧʠʣʢʠʥʘ ʠ ʜʨ. 

// ʇʠʱʝʚʳʝ ʩʠʩʪʝʤʳ. 2021. ʊ. 4. ˉ 2. ʉ. 144-153. 

3. ʏʝʨʝʰʥʝʚ ɺ.ɸ. ʌʘʢʪʦʨ ʧʠʪʘʥʠʷ ʠ ʵʚʦʣʶʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ: ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʠ ʟʜʦʨʦʚʴʷ / ɺ.ɸ. ʏʝʨʝʰʥʝʚ, 

ɺ.ʄ. ʇʦʟʥʷʢʦʚʩʢʠʡ // ʀʥʜʫʩʪʨʠʷ ʧʠʪʘʥʠʷ|Food Industry. 2020. ʊ. 5, ˉ 3. ʉ. 5ï16. DOI: 

10.29141/2500-1922-2020-5-3-1. 

4. ʏʫʛʫʥʦʚʘ, ʆ. ɺ. ʈʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʜʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ 

ʪʦʚʘʨʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ / ʆ. ɺ. 

ʏʫʛʫʥʦʚʘ, ʅ. ɺ. ɿʘʚʦʨʦʭʠʥʘ, ɺ. ɺ. ʌʦʟʠʣʦʚʘ // ʀʟʚʝʩʪʠʷ ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2012. ˉ 1(39). ʉ. 181-187. 

5. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠè (ʊʈ ʊʉ 033/2013), 2013. 

6. Dekker, P. J. T. Lactose-Free Dairy Products: Market Developments, Production, 

Nutrition and Health / Benefits Peter J. T. Dekker, Damiet Koenders and Maaike J. Bruins // 

Nutrients. 2019. Vol.11. ʨʨ. 551; doi:10.3390/nu11030551. 

7. ɹʫʢʫʨʫ, ʃ.ʂ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʠʟʢʦʣʘʢʪʦʟʥʦʛʦ ʥʘʧʠʪʢʘ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ / ʃ.ʂ. ɹʫʢʫʨʫ, ɽ.ɺ. ʉʢʚʦʨʮʦʚ, ʊ.ɺ. 

ɹʘʛʘʝʚʘ ʠ ʜʨ. // ɺʝʩʪʥʠʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2017. ˉ 20(13). ʉ.117ï119.  

8. Harju, M. Lactose hydrolysis and other conversions in dairy products: Technological 

aspects. / Harju, M., Kallioinen, H., Tossavainen, O. // International Dairy Journal. 2012. Vol. 

22(2). ʨʨ. 104ï109. https://doi.org/10.1016/j.idairyj.2011.09.011 

9. ʄʠʥʠʥ, ʇ.ʉ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟʣʘʢʪʦʟʥʦʛʦ ʤʦʣʦʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʙʘʨʦʤʝʤʙʨʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ / ʇ.ʉ. ʄʠʥʠʥ, ɺ.ɸ. ʊʠʤʢʠʥ // ʇʝʨʝʨʘʙʦʪʢʘ ʤʦʣʦʢʘ. 2019. 

ˉ12(242). ʉ. 52ï53. 

10. ʐʫʣʷʢ, ʊ. ʃ. ʅʦʚʳʝ ʥʠʟʢʦʣʘʢʪʦʟʥʳʝ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ / ʊ. ʃ. ʐʫʣʷʢ, ʅ. ʌ. ɻʫʱʘ // ʇʝʨʝʨʘʙʦʪʢʘ ʤʦʣʦʢʘ. 2019. ˉ 

12(242). ʉ. 28-31. 

11. ʊʠʭʦʤʠʨʦʚʘ, ʅ.ɸ. ʅʠʟʢʦʣʘʢʪʦʟʥʳʝ ʠ ʙʝʟʣʘʢʪʦʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʝʪʩʢʦʛʦ ʠ 

ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ / ʅ.ɸ. ʊʠʭʦʤʠʨʦʚʘ // ʇʝʨʝʨʘʙʦʪʢʘ ʤʦʣʦʢʘ. 2016. ˉ 3(197). ʉ. 16ï19.  

12. Karnyaczki, Z., Csanadi, J. (2017). Texture profile properties, sensory evaluation, 

and susceptibility to syneresis of yoghurt prepared from lactose-free milk. Acta Alimentaria, 46(4), 

403ï410. https://doi. org/10.1556/066.2016.0018. 

 

 

https://doi.org/10.1016/j.idairyj.2011.09.011


ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

 

71 
 

TECHNOLOGICAL ASPECTS OF PRODUCTION AND ASSORTMENT OF 

LACTOSE-FREE DAIRY PRODUCTS 

 

A.V. Werner, O.V. Chugunova 

Ural State University of Economics, Yekaterinburg, Russia 

 

Abstract 

The features of technologies for the production of lactose-free and low-lactose dairy 

products, which provide for special operations for the hydrolysis of lactose or its removal using 

ultra- or nanofiltration followed by hydrolysis of the residual amount, are considered. The range of 

dairy products produced using these technologies in Russia at leading enterprises in this field of 

production is presented. 
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ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ (SNP ʛʝʥʦʚ, ʜʣʠʥʘ ʪʝʣʦʤʝʨ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ). ʇʨʝʦʙʣʘʜʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ SNP ʛʝʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʣʠʷʶʱʠʭ ʥʘ 

ʤʝʪʘʙʦʣʠʟʤ ʣʠʧʠʜʦʚ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʭʨʦʥʦʧʠʪʘʥʠʷ 

ʠ ʨʘʟʚʠʪʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʪʝʨʦʩʢʣʝʨʦʟ, ʛʝʥʝʪʠʢʘ ʧʠʪʘʥʠʷ, ʥʫʪʨʠʛʝʥʝʪʠʢʘ, ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ 

ʧʦʣʠʤʦʨʬʠʟʤʳ, ʜʣʠʥʘ ʪʝʣʦʤʝʨ, ʵʧʠʛʝʥʝʪʠʢʘ, ʭʨʦʥʦʧʠʪʘʥʠʝ 

 

ɸʪʝʨʦʩʢʣʝʨʦʟ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʨʷʜʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʉʉɿ): ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʠʥʩʫʣʴʪʘ, ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʠ ʪ.ʜ., 

ʟʘʥʠʤʘʶʱʠʭ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ [1]. 

ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʘʢ ʠ ʧʨʦʯʠʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ 

ʩʠʥʜʨʦʤʦʤ, ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ [2]. ɺʢʣʘʜ ʚ ʧʘʪʦʛʝʥʝʟ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʚʥʦʩʷʪ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʛʝʥʳ, ʤʫʪʘʮʠʠ ʚ ʢʦʪʦʨʳʭ ʚʣʠʷʶʪ 

ʥʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʤʝʪʘʙʦʣʠʟʤʘ ʦʩʥʦʚʥʳʭ ʥʫʪʨʠʝʥʪʦʚ, ʥʘʨʫʰʝʥʥʦʤʫ 

ʧʠʱʝʚʦʤʫ ʧʦʚʝʜʝʥʠʶ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʟʘʢʫʧʦʨʠʚʘʥʠʶ ʩʦʩʫʜʦʚ ʠ ʪ.ʜ.).  

ʎʝʣʴ: ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʠʩʢ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʘʟʚʠʪʠʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʦʚʝʜʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ, ʜʣʷ ʧʦʠʩʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʙʘʟʳ ʜʘʥʥʳʭ: PubMed (United States National 

Library of Medicine), Web of Science (Clarivate Analytics), Scopus (Elsevier), ʈʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʝ eLIBRARY.RU. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠʛʨʘʝʪ 

ʛʝʥʝʪʠʢʘ ʧʠʪʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʝ ʨʘʟʜʝʣʳ: ʥʫʪʨʠʛʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘ [3].  

ʅʫʪʨʠʛʝʥʝʪʠʢʘ ʠʟʫʯʘʝʪ ʚʣʠʷʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʤʫʪʘʮʠʠ, ʥʘʣʠʯʠʝ 

ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʠ ʪ.ʜ.) ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʠʭ [4]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠʛʨʘʝʪ ʨʷʜ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʣʠʤʦʨʬʠʟʤʦʚ (SNP) ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ [5], ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ (IL-1, IL-

1Ra, IL-6 ʠ ʪ.ʜ. [6]), ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʥʠʩʪʳʭ ʢʣʝʪʦʢ (SR-A, PCSK9, LOX-1, ALDH2 ʠ ʪ.ʜ. [7]), 

ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʤʘʢʦʬʘʛʘʤʠ (IL7R, IL7, TIGIT, CXCL8, F2RL1 ʠ ʪ.ʜ. [8]), ʥʘ 

ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʘ MMP12 [9], ʥʘ ʩʠʩʪʝʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ (SʆD, Cɸʊ, 

GPX1 ʠ ʪ.ʜ. [10]), ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʭʦʣʝʩʪʝʨʠʥʘ (ABCA1, ABCG1, APOA, APOB, ɸʈʆɽ, CETP, 

LIPC ʠ ʪ.ʜ.) ʠ ʪ.ʜ. [11]. ʇʝʨʩʧʝʢʪʠʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʝʥʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ 

(ʧʠʱʝʚʳʝ ʧʨʠʚʳʯʢʠ) ʯʝʣʦʚʝʢʘ [12, 13]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʨʘʟʚʠʪʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʧʠʪʘʥʠʝʤ ʠ ʜʣʠʥʦʡ ʪʝʣʦʤʝʨ (ʧʦʚʪʦʨʷʶʱʠʝʩʷ, ʢʦʥʮʝʚʳʝ ʫʯʘʩʪʢʠ ʭʨʦʤʦʩʦʤ) [5]. 

ʋʢʦʨʘʯʠʚʘʥʠʝ ʪʝʣʦʤʝʨ ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʨʝʥʠʶ ʢʣʝʪʦʢ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʢʦʨʘʯʠʚʘʥʠʝ ʪʝʣʦʤʝʨ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʚ ʟʦʥʘʭ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ 

ʧʦʨʘʞʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʪʦʛʝʥʝʟ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʩʚʷʟʘʥ ʩʦ ʩʪʘʨʝʥʠʝʤ ʠ 

ʫʢʦʨʘʯʠʚʘʥʠʝʤ ʪʝʣʦʤʝʨ [12]. ʅʘ ʜʣʠʥʫ ʪʝʣʦʤʝʨ ʚʣʠʷʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ: ʧʠʪʘʥʠʝ, ʢʫʨʝʥʠʝ, 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

 

73 
 

ʘʣʢʦʛʦʣʴ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ɺʣʠʷʥʠʝ ʢʘʯʝʩʪʚʘ ʧʠʪʘʥʠʷ ʥʘ ʫʢʦʨʘʯʠʚʘʥʠʝ ʪʝʣʦʤʝʨ 

ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ A. Ojeda-Rodr²guez [14]. 

ɼʘʥʥʳʝ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʘʪʝʨʦʩʢʣʝʨʦʟ ʷʚʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ [12]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʠʱʠ 

ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ: ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ (ʤʝʪʠʦʥʠʥ, 

ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ, ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ [5]); ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ / ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʝ 

ʛʠʩʪʦʥʦʚ; ʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ. ɺ ʨʘʙʦʪʝ M. P. Turunen [15] ʧʝʨʝʯʠʩʣʝʥʳ 

ʛʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ɼʅʂ: eNOS, iNOS, FADS2, ʛʝʥʳ ʨʝʮʝʧʪʦʨʘ ʵʩʪʨʦʛʝʥʘ ʘʣʴʬʘ ʠ ʙʝʪʘ (ERŬ 

[12], ERɓ), EC-SOD ʠ ʪ.ʜ.  

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʛʨʘʶʪ ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ 

[12]. ʍʨʦʥʦʧʠʪʘʥʠʝ ï ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʫʯʘʶʱʘʷ ʚʣʠʷʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦ 

ʚʨʝʤʝʥʠ ʧʠʪʘʥʠʷ ʥʘ ʢʣʝʪʦʯʥʫʶ ʬʠʟʠʦʣʦʛʠʶ ʠ ʤʝʪʘʙʦʣʠʟʤ. ʍʨʦʥʦʧʠʪʘʥʠʝ ʠ ʛʝʥʝʪʠʢʘ 

ʧʠʪʘʥʠʷ ʠʟʫʯʘʶʪ ʦʙʱʠʝ ʪʝʤʳ ï ʚʣʠʷʥʠʝ ʛʝʥʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʮʠʨʢʘʜʥʳʭ) ʥʘ ʤʝʪʘʙʦʣʠʟʤ 

ʠ ʟʜʦʨʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. ɺ ʨʘʙʦʪʝ A. B. Fishbein [16] ʫʢʘʟʘʥʦ, ʯʪʦ ʮʠʨʢʘʜʠʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʨʝʛʫʣʠʨʫʝʪ ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɺ ʨʘʙʦʪʝ M. Sato [17] 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʩʬʫʥʢʮʠʷ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ.     

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʥʘʣʠʟ SNP ʛʝʥʦʚ, 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ï ʨʠʩʢʦʚ 

ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ɸ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʚʟʘʠʤʦʩʚʷʟʠ ʭʨʦʥʦʧʠʪʘʥʠʷ 

ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳ ʚ ʦʙʣʘʩʪʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʧʠʪʘʥʠʷ. 

 

ɼʦʛʦʚʦʨ ˉ371ɻʉʉʉ15-L/78879 çʋʩʣʫʛʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʧʠʪʘʥʠʶ, ʦʧʠʨʘʶʱʝʛʦʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʪʨʝʙʠʪʝʣʷ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ 
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In the course of the work, it was found that a large number of genetic features affect the 

development of atherosclerosis (gene SNPs, telomere length, epigenetic factors, circadian rhythms). 

Studies of SNP genes, in particular those affecting lipid metabolism, predominate. Relatively new is 

the study of the relationship between chrononutrition and the development of metabolic diseases. 
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ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ; 

ʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ SCFAs [3], ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʙʠʦʪʠʢʠ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʮʝʥʢʫ ʘʥʪʠʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʰʪʘʤʤʳ L. acidophilus B-3190, L. plantarum B-1615, 

L. fermentum B-7574, S. thermophiles B-3142, B. bifidum AC-1579, B. animalis AC-1560, 

ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ɺʂʇʄ (ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè ï ɻʦʩʅʀʀʛʝʥʝʪʠʢʘ, ʈʦʩʩʠʷ).  

ɼʣʷ ʦʮʝʥʢʠ ʘʥʪʠʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠʩʩʣʝʜʦʚʘʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ DPPH (ʤʝʪʦʜʠʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʙʦʪʝ ʅ.ʉ. ʂʘʨʘʤʦʚʦʡ ʠ ʈ.ʕ. ʍʘʙʠʙʫʣʣʠʥʘ [4]); ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʞʘʪʴ 

ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ in vitro, ʦʧʠʨʘʷʩʴ ʥʘ ʨʘʙʦʪʫ D.K. Lee [5]. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʦʥʩʦʨʮʠʫʤʦʚ 

ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʮʝʥʢʝ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʠʦʪʠʢʦʚ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ɾʂʊ ʧʦʪʨʝʙʠʪʝʣʷ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʤʠʢʨʦʙʠʦʪʳ ɾʂʊ ʚʳʜʝʣʷʣʠʩʴ 

ʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʦʚ [6]. ɹʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʠ ʤʝʞʜʫ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʰʪʘʤʤʘʤʠ ʧʦ ʢʘʧʝʣʴʥʦʡ ʤʝʪʦʜʠʢʝ [7]. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ. 1. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʥʘʪʘʥʪʦʚ  

ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ 

 

ɸʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʝʣʘ ʦʪ ʬʘʟʳ ʨʦʩʪʘ ʰʪʘʤʤʦʚ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʘʛʝʥʪʘ DPPH ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ ʧʨʠ 2 ʯ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʯʝʤ ʧʨʠ 7 ʯ ʠ 25 ʯ, ʪʦ ʝʩʪʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʦʩʪʘ ï ʩʥʠʞʘʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʩʥʠʞʝʥʠʶ ʭʦʣʝʩʪʝʨʠʥʘ in vitro ʠʩʩʣʝʜʫʝʤʳʤʠ ʰʪʘʤʤʘʤʠ ʦʪʨʘʞʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʭ ʪʝʩʪʠʨʫʝʤʳʭ ʰʪʘʤʤʦʚ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ (ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʨʦʜʘʤʠ, ʰʪʘʤʤ B. bifidum AC-1579 ʧʨʦʷʚʣʷʣ ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ) 

ʦʙʣʘʜʘʣʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʥʠʞʘʪʴ ʭʦʣʝʩʪʝʨʠʥ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. 

ʅʘʠʤʝʥʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʣʘʢʪʦʙʘʢʪʝʨʠʠ. 

 

ʊʘʙʣʠʮʘ 1 
 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʦʯʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚʳʙʨʘʥʥʳʭ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ in vitro 

 

ʐʪʘʤʤ 
ʆʩʪʘʪʦʯʥʳʡ ʭʦʣʝʩʪʝʨʠʥ 

(ʤʛ/ʜʣ) 
ʂʦʵʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ 

(%) 

ʂʦʥʪʨʦʣʴ 346,3Ñ1,5 - 

L. acidophilus B-3190 323,0Ñ1,7 6,7 

L. plantarum B-1615 315,3Ñ1,5* 9,0 

L. fermentum B-7574 315,7Ñ2,9 8,8 

S. thermophiles B-3142 302,7Ñ2,1* 12,6 

B. bifidum AC-1579 271,7Ñ7,2 21,5 

B. animalis AC-1560 283,0Ñ1,0* 18,3 

 

*ïʦʪʨʘʞʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʟʥʘʯʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

 

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʘʥʘʣʦʛʠʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʦʜʪʚʝʨʞʜʘʷ, ʯʪʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʞʘʪʴ ʭʦʣʝʩʪʝʨʠʥ ʫ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʚʳʰʝ, ʯʝʤ ʫ ʣʘʢʪʦʙʘʢʪʝʨʠʡ [5].   

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʦʮʝʥʢʝ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 

 

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ 

ʤʠʢʨʦʙʠʦʪʳ ɾʂʊ 
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ç+è ï ʙʠʦʩʦʚʤʝʩʪʠʤʳ; ç-è ï ʙʠʦʥʝʩʦʚʤʝʩʪʠʤʳ; çÑè ï ʩʣʘʙʳʡ ʘʥʪʘʛʦʥʠʟʤ; ç-+è ï ʩʠʣʴʥʳʡ 

ʘʥʪʘʛʦʥʠʟʤ  

 

ʈʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ 

Streptococcus ʣʫʯʰʝ ʧʦʜʭʦʜʷʪ ʰʪʘʤʤʳ L. fermentum B-7574, S. thermophiles B-3142 ʠ B. animalis 

AC-1560. ɼʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Lactobacillus ʦʧʪʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ L. plantarum B-1615, B. bifidum AC-1579 ʠ B. animalis AC-1560. ɼʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bifidobacterium ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ 

ʰʪʘʤʤʳ, ʢʨʦʤʝ S. thermophiles B-3142.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʦʨʮʠʫʤʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʣʘʜʘʶʱʠʝ 

ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ: ʢʦʥʩʦʨʮʠʫʤ ˉ 1. L. acidophilus B-3190, L. plantarum B-1615, B. 

bifidum AC-1579 ʠ B. animalis AC-1560; ʢʦʥʩʦʨʮʠʫʤ ˉ 2. L. plantarum B-1615, L. fermentum B-7574, 

B. bifidum AC-1579 ʠ B. animalis AC-1560; ʢʦʥʩʦʨʮʠʫʤ ˉ 3. L. fermentum B-7574, S. thermophiles B-

3142 ʠ B. animalis AC-1560. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʂʇ çʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʣʘʜʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠè ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çʂʝʤɻʋè, ʚ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ 
ˉ371ɻʉʉʉ15-L/78879 çʋʩʣʫʛʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʠʪʘʥʠʶ, 

ʦʧʠʨʘʶʱʝʛʦʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʪʨʝʙʠʪʝʣʷ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘè (ʌʦʥʜʄ). 
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Abstract 

The microbiota of the gastrointestinal tract (GIT) plays an important role in maintaining the health 

of the host organism. It is known that the development of atherosclerosis is associated with the work of the 

microbiota of the gastrointestinal tract, the regulation of which is possible through nutrition, for example, 

through the systematic intake of individually selected probiotics. 
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ʌʋʅʂʎʀʆʅɸʃʔʅʓʁ ʊɺʆʈʆɾʅʓʁ ʇʈʆɼʋʂʊ ʉ ɼʆɹɸɺʃɽʅʀɽʄ 

ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʉʓʈʔʗ 

 

ɽ. ɽ. ɺʦʨʦʙʴʝʚʘ, ʃ. ʂ. ɸʩʷʢʠʥʘ, ʄ. ʂ. ʇʝʨʝʚʝʨʟʝʚʘ, ʖ. ʈ. ʉʝʨʘʟʝʪʜʠʥʦʚʘ, ɺ. ʇ. ɽʤʝʣʴʷʥʝʥʢʦ 

ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ 

 
ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʣʶʜʠ ʚʩʝ ʯʘʱʝ ʩʪʨʘʜʘʶʪ ʦʪ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʚʦʨʦʞʥʘʷ ʤʘʩʩʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʦʜʫʢʪʝ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ (ʝʩʪʝʩʪʚʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ). ʄʦʨʢʦʚʴ ʙʣʘʛʦʜʘʨʷ ʧʠʱʝʚʳʤ ʚʦʣʦʢʥʘʤ, 

ʚʠʪʘʤʠʥʘʤ ʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʨʫʰʝʥʠʡ ʨʘʙʦʪʳ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʚʦʨʦʞʥʫʶ 

ʤʘʩʩʫ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʶʨʝ ʠʟ ʤʦʨʢʦʚʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʩʥʠʞʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʚʦʨʦʞʥʘʷ ʤʘʩʩʘ, ʤʦʨʢʦʚʴ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ. ʆʜʥʘʢʦ ʠʟ-

ʟʘ ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʦʛʦ ʩʪʨʝʩʩʘ ʣʶʜʠ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʬʘʩʪ-ʬʫʜʫ. ɺ ʪʘʢʦʤ 

ʧʠʪʘʥʠʠ ʥʝʜʦʩʪʘʝʪ ʚʠʪʘʤʠʥʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ (ʫʯʘʩʪʚʫʶʪ ʚ ʟʘʱʠʪʝ 

ʦʨʛʘʥʠʟʤʘ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ), ʘ ʪʘʢʞʝ ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʪʦʣʴʢʦ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʘʭ. ʅʝʧʦʣʥʦʮʝʥʥʦʝ ʧʠʪʘʥʠʝ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʫʪʨʠʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʥʦʛʠʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ, ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʥʘʨʫʰʝʥʠʝ ʞʠʨʦʚʦʛʦ ʠ ʙʝʣʢʦʚʦʛʦ 

ʦʙʤʝʥʘ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʚʠʪʘʤʠʥʳ, ʤʘʢʨʦ- 

ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʠ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ [1]. ʇʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ï ʵʪʦ ʜʦʙʘʚʣʝʥʠʝ ʚ ʪʨʘʜʠʮʠʦʥʥʫʶ ʧʠʱʫ ʥʦʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʜʣʷ 

ʦʙʦʛʘʱʝʥʠʷ ʧʨʠʚʳʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʊʚʦʨʦʛ ʠ ʧʨʦʜʫʢʪʳ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ï ʧʦʧʫʣʷʨʥʳʝ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ 

ʞʠʚʦʪʥʳʭ ʙʝʣʢʦʚ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ (ɺ2, ɺ3, ɺ12) ʚʠʪʘʤʠʥʦʚ,ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ, 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ [2], ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [3]: Ca, P ïʫʢʨʝʧʣʷʶʪ ʢʦʩʪʥʫʶ ʪʢʘʥʴ, ʥʦʛʪʠ ʠ ʚʦʣʦʩʳ, Se ï 

ʨʝʛʫʣʠʨʫʝʪ ʨʘʙʦʪʫ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʦʤʝʛʘ-3 ʠ ʦʤʝʛʘ-6), ʫʯʘʩʪʚʫʶʱʠʭ 

ʚ ʟʘʱʠʪʝ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʢ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ [4].ʊʚʦʨʦʞʥʳʡ ʧʨʦʜʫʢʪ, 

ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟ ʤʦʣʦʢʘ 0,5 % ʞʠʨʥʦʩʪʠ, ʧʦʤʠʤʦ ʭʦʨʦʰʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʤ (ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʥʝ ʙʦʣʝʝ 3 %). 

ʆʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ ʜʨʫʛʠʭ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʪʘʢʦʤ ʧʨʦʜʫʢʪʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, 

ʢʨʦʤʝ ʪʦʛʦ ʚ ʥʝʤ ʦʪʩʫʪʩʪʚʫʶʪ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ.  

ʄʦʨʢʦʚʴ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ ɸ ʠ ʙʝʪʘ-ʢʘʨʦʪʠʥʦʠʜʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʥʦʨʤʘʣʴʥʫʶ ʤʦʨʬʦʣʦʛʠʶ ʢʠʰʝʯʥʠʢʘ ʠ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʤʝʥʴʰʝʥʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʩʧʘʣʝʥʠʡ 

[5]; ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ [6]; ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [3, 7]: ʂ ï ʫʯʘʩʪʚʫʝʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʝ 

ʨʘʚʥʦʚʝʩʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʜʘʯʠ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ, Mn ï ʆʪʚʝʯʘʝʪ ʟʘ ʥʦʨʤʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʧʦʣʦʚʦʡ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, Mg 

ï ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, Si ï ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ 
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ʩʫʩʪʘʚʦʚ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʚʝʨʜʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʭʦʨʦʰʝʝ ʩʦʩʪʦʷʥʠʝ ʢʦʞʠ, 

ʥʦʛʪʝʡ, ʚʦʣʦʩ, ʩʘʣʴʥʳʭ ʠ ʧʦʪʥʳʭ ʞʝʣʝʟ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ [8]. ʂʫʨʝʥʢʦʚʘ ʠ ʜʨʫʛʠʝ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʤʦʨʢʦʚʥʦʛʦ 

ʧʶʨʝ ʚ ʪʚʦʨʦʞʥʫʶ ʤʘʩʩʫ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ [9]. 

ɼʦʙʘʚʣʝʥʠʝ ʚ ʪʚʦʨʦʞʥʫʶ ʤʘʩʩʫ ʧʶʨʝ ʠʟ ʤʦʨʢʦʚʠ ʚ ʩʦʦʪʥʦʰʝʥʠʝ 3:1, ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʝʱʝʩʪʚ/ʵʣʝʤʝʥʪʦʚ ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ: 

ɺ2 ï 0,25ʤʛ, ɺ3 ï 2,53ʤʛ, ɺ12 ï 0,75ʤʢʛ, ɸ ï 537,5 ʤʢʛ, ʙʝʪʘ-ʢʘʨʘʪʠʥʦʡʜʳ ï 3ʤʛ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 14%, 13%, 25 %, 0,59%, 60 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʯʝʣʦʚʝʢʘ ʚ 

100 ʛ ʧʨʦʜʫʢʪʘ. ʊʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ: K, Mg, Mn, Si. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʝʥʠʝ ʧʶʨʝ ʠʟ ʤʦʨʢʦʚʠ ʚ ʥʠʟʢʦʢʘʣʦʨʠʡʥʫʶ ʪʚʦʨʦʞʥʫʶ ʤʘʩʩʫ, ʧʦʟʚʦʣʠʪ 

ʫʣʫʯʰʠʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ ʠ ʦʙʦʛʘʪʠʪʴ ʝʛʦ ʚʠʪʘʤʠʥʘʤʠ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. 

ʊʚʦʨʦʞʥʘʷ ʤʘʩʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʶʨʝ ʠʟ ʤʦʨʢʦʚʠ ʤʦʞʝʪ ʩʪʘʪʴ ʦʪʣʠʯʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʧʨʦʜʫʢʪʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʧʨʠ 

ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʟʘʙʦʣʝʚʘʥʠʷʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ [10]. 
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ɸʥʥʦʪʘʮʠʷ: 

Currently, due to poor nutrition, people are increasingly suffering from non-communicable 

diseases. Curd mass helps to reduce the risk of diseases of the gastrointestinal tract due to lactic acid 

bacteria contained in the product (natural intestinal microflora). Carrots, thanks to dietary fibers, 

vitamins and macro- and microelements, reduce the possibility of cardiovascular diseases. Thus, 

curd mass with carrot puree is a functional product aimed at reducing the occurrence of nonï

communicable diseases. 
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ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʭ ʘʛʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʛʠʜʨʦʛʝʣʠ, ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʌʫʥʢʮʠʷ ʧʠʱʝʚʳʭ ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʢʦʣʣʦʠʜʥʳʝ 

ʧʠʱʝʚʳʝ ʩʠʩʪʝʤʳ. ʏʘʩʪʠʮʳ ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʥʘʪʷʞʝʥʠʷ, ʦʙʣʝʛʯʘʶʪ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ, ʬʦʨʤʠʨʫʶʪ ʤʝʭʘʥʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʩʣʠʷʥʠʶ ʯʘʩʪʠʮ ʚʥʫʪʨʠ ʧʦʜʚʠʞʥʦʡ ʩʨʝʜʳ ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʩʪʨʫʢʪʫʨʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ ʧʠʱʠ, ʢʘʢ ʟʘʛʫʩʪʝʚʘʥʠʝ ʠ 

ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ. ɿʘʛʫʩʪʠʪʝʣʠ ï ʵʪʦ ʚʝʱʝʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ ʚʷʟʢʦʩʪʴ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ. 

ɻʝʣʝʦʙʨʘʟʫʶʱʠʝ ʠʣʠ ʞʝʣʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʪʨʫʢʪʫʨʠʨʫʶʪ ʜʠʩʧʝʨʩʥʳʝ 

ʩʠʩʪʝʤʳ ʧʠʱʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʛʠʜʨʦʬʠʣʴʥʳʤʠ 

ʛʨʫʧʧʘʤʠ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʚʦʜʦʡ. ɻʠʜʨʦʢʦʣʣʦʠʜʳ, ʨʝʘʛʠʨʫʷ ʩ ʙʝʣʢʘʤʠ, ʚʳʟʳʚʘʶʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʦʣʠʤʝʨʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʘ. 

ʂʘʨʨʘʛʝʥʘʥ ï ʩʳʧʫʯʠʡ ʙʝʣʳʡ ʧʦʨʦʰʦʢ, ʦʜʠʥ ʠʟ ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʧʦʣʠʩʘʭʘʨʠʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ɼ-ʛʘʣʘʢʪʦʟʳ. ʇʦʣʫʯʘʶʪ ʝʛʦ 

ʚʩʣʝʜʩʪʚʠʝ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠʟ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

ɻʠʜʨʦʢʦʣʣʦʠʜʳ-ʧʦʣʠʩʘʭʘʨʠʜʳ ʫʩʣʦʚʥʦ ʜʝʣʷʪ ʧʦ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ. ʅʝʢʨʘʭʤʘʣʴʥʳʝ 

ʧʦʣʠʩʘʭʘʨʠʜʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʝʨʝʚʘʨʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ 

ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. ʇʦ ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʦʥʠ ʷʚʣʷʶʪʩʷ ʟʘʛʫʩʪʠʪʝʣʷʤʠ, 

ʛʝʣʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ, ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʤʫʣʴʛʘʪʦʨʘʤʠ [1]. 

ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʠʜʨʦʢʦʣʣʦʠʜʳ 

ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. ʆʥʠ ʦʢʘʟʳʚʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ  ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʀʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʜʦʩʪʫʧʥʦʡ ʮʝʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ, 

ʦʩʦʙʝʥʥʦ ʩʨʝʜʥʝʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʢʣʘʩʩʘ. 

ʅʝʜʦʩʪʘʪʢʠ  ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʫʣʫʯʰʘʶʱʠʭ 

ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.3.2. 1293-03 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢè, ʧ. 3.6.23 ʫʩʪʘʥʦʚʣʝʥ ʥʦʨʤʘʪʠʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ 10 ʛ/ʢʛ ʪʦʣʴʢʦ ʜʣʷ ʢʦʥʞʘʢʦʚʦʡ ʢʘʤʝʜʠ ɽ425, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ 

ʨʘʟʨʝʰʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʋ [2]. 



ʅʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʚʠʜʦʤ ʠ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨ. ʊʘʢʞʝ ʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ  ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ, ʦʯʠʩʪʢʠ, 

ʫʩʣʦʚʠʷʤʠ ʭʨʘʥʝʥʠʷ, ʩʧʦʩʦʙʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ 

ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʯʪʦ ʦʧʠʩʳʚʘʝʪʩʷ ʷʚʣʝʥʠʝʤ ʩʠʥʝʨʛʠʟʤʘ ʠʣʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ [3]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʛʠʜʨʦʬʠʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʷʚʣʷʶʪ 

ʬɻʬʝʢʪ ʩʠʥʝʨʛʠʟʤʘ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ 

ʠʭ ʩʦʯʝʪʘʝʤʦʩʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʨʝʚʳʰʝʥʠʝ ʥʦʨʤʳ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʘʚʦʢ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ 

ʩʚʦʡʩʪʚ ʧʦʣʫʬʘʙʨʠʢʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʠʜʨʦʢʦʣʣʦʠʜʳ  ʠ ʠʭ ʩʤʝʩʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ  ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʢʘʢ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ, 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʵʤʫʣʴʩʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʫʩʧʝʥʟʠʠ ʠ ʠʟʤʝʥʷʪʴ ʚʷʟʢʦʩʪʴ 

ʧʦʣʫʯʘʝʤʦʛʦ ʠʪʦʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ.  ʊʘʢʠʝ ʛʠʜʨʦʬʠʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʙʣʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʠʤʝʥʥʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʢʘʟʳʚʘʝʪ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʤʦʣʦʜʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ï ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ (ʄʂ-

4035.2022.4). 
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Objective: to evaluate the effect of the properties of hydrocolloids on food, to consider their 

functions in the food industry and the impact on the human body. 
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ɸʂʊʋɸʃʔʅʆʉʊʔ ʈɸɿʈɸɹʆʊʂʀ ʂʆʄʇʃɽʂʉʅʆʁ ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑɽʁ 

ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ɾɽʃɸʊʀʅɸ ʀ ɺʓʉʆʂʆɹɽʃʂʆɺʓʍ 

ʀʅɻʈɽɼʀɽʅʊʆɺ ʀɿ ɺʊʆʈʀʏʅʓʍ ʉʓʈʔɽɺʓʍ ʈɽʉʋʈʉʆɺ ɾʀɺʆʊʅʆɻʆ 

ʇʈʆʀʉʍʆɾɼɽʅʀʗ 
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ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʠʱʝʚʦʛʦ ʞʝʣʘʪʠʥʘ. ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ   

ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʠʟʚʝʩʪʢʦʚʘʥʠʷ, ʦʙʝʟʟʦʣʠʚʘʥʠʷ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʫʰʢʠ 

ʞʝʣʘʪʠʥʦʚʳʭ ʙʫʣʴʦʥʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʘʪʠʥ, ʛʠʜʨʦʣʠʟ, ʩʳʨʴʝ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ  

 

ɻʣʘʚʥʳʤ ʙʝʣʢʦʚʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ, ʧʦʣʫʯʘʝʤʳʤ ʠʟ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ ʦʪʭʦʜʦʚ ʝʛʦ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʷʚʣʷʝʪʩʷ ʞʝʣʘʪʠʥ. ɾʝʣʘʪʠʥ - ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʠʥʛʨʝʜʠʝʥʪ, ʦʥ ʠʤʝʝʪ 

ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɹʣʘʛʦʜʘʨʷ ʞʝʣʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ ʞʝʣʘʪʠʥ ʥʝʟʘʤʝʥʠʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ [1]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʞʝʣʘʪʠʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʦʞʥʳʝ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ ʧʨʦʮʝʩʩʳ, ʚ 

ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʪ, ʱʝʣʦʯʠ ʠ ʚʦʜʳ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʘʪʠʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ: ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʷ, 

ʠʟʚʝʩʪʢʦʚʘʥʠʝ, ʦʙʝʟʟʦʣʠʚʘʥʠʝ ï ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʵʪʘʧʘʤʠ ʧʝʨʝʜ ʵʢʩʪʨʘʢʮʠʝʡ ʞʝʣʘʪʠʥʘ. ɼʘʥʥʳʝ ʵʪʘʧʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳ ʚʦ ʚʨʝʤʝʥʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʜʦ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʚʧʣʦʪʴ ʜʦ 60 ʩʫʪʦʢ. ʉʦʚʨʝʤʝʥʥʦʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʚ 

ʩʚʦʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʪʘʢʠʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʜʘʥʥʳʡ ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʳʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʠ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʘʜʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʘʪʠʥʘ, ʷʚʣʷʝʪʩʷ 

ʛʠʜʨʦʣʠʟ. ʇʨʠ ʛʠʜʨʦʣʠʟʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʘʪʠʥʘ ʠʟ ʢʦʣʣʘʛʝʥʦʚʳʭ ʩʪʨʫʢʪʫʨ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʠ ʰʢʫʨ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [2]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʘʪʠʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ 

ʛʠʜʨʦʣʠʟ ʧʝʧʩʠʥʦʤ ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ, ʪʘʢ ʢʘʢ ʬʝʨʤʝʥʪʳ ʥʝ ʛʠʜʨʦʣʠʟʫʶʪ ʢʦʩʪʥʳʡ ʤʘʪʨʠʢʩ ʠʟ-

ʟʘ ʧʣʦʪʥʦʡ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʡ ʘʜʛʝʟʠʠ ʤʝʞʜʫ ʤʠʥʝʨʘʣʘʤʠ ʠ ʪʢʘʥʷʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʪʨʫʢʪʫʨʘ ʢʦʣʣʘʛʝʥʘ ʚʥʫʪʨʠ ʢʦʩʪʥʦʛʦ ʤʘʪʨʠʢʩʘ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʜʝʡʩʪʚʠʶ ʬʝʨʤʝʥʪʘ 

ʧʝʧʩʠʥʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʢʦʩʪʥʦʛʦ ʩʳʨʴʷ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʢʠʩʣʦʪʥʳʤ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʩʪʥʦʛʦ ʤʘʪʨʠʢʩʘ ʠ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ - ʤʠʥʝʨʘʣʘ ʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʢʦʩʪʥʳʡ ʤʘʪʨʠʢʩ. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʘʪʠʥʘ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʨʝʩʫʨʩʦ- ʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʮʝʣʦʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʢʦʥʮʝʥʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʤ, ʪʘʢ ʢʘʢ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʘʢʫʫʤ-ʚʳʧʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ [3].  

ʈʝʰʠʪʴ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʣʠʥʠʶ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ ʩ ʧʦʤʦʱʴʶ ʤʝʤʙʨʘʥ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 
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ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʦʪʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʘ ʙʝʣʢʦʚ ʦʪ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʦʜʳ ʚ 

ʞʝʣʘʪʠʥʦʚʳʭ ʙʫʣʴʦʥʘʭ. 

ʊʘʢʞʝ ʥʘ ʵʪʘʧʝ ʩʫʰʢʠ ʩʣʝʜʫʝʪ ʥʘʭʦʜʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ 

ʩʦʭʨʘʥʥʦʩʪʴ ʩʚʦʡʩʪʚ ʙʝʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʩʤʦʛʫʪ ʫʤʝʥʴʰʠʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʳ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʪʘʢʦʡ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʠʧʦʚ ʩʫʰʢʠ ʜʣʷ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʘʢʫʫʤʘ ʠ ʩʪʫʧʝʥʯʘʪʦʛʦ ʥʘʛʨʝʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ, ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʛʦ ʞʝʣʘʪʠʥʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʤʦʣʦʜʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ï ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ (ʄʂ-

4035.2022.4). 
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The article presents the main production problems in the production of edible gelatin. ways 

of optimizing the technological operations of demineralization, liming, deashing of bone raw 

materials, concentration and drying of gelatin broths are proposed. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇɽʇʊʀɼʆɺ ʀ ɻʀɼʈʆʂʆʃʃʆʀɼʆɺ ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ 

ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʄʆʃʆʏʅʓʍ ʇʈʆɼʋʂʊʆɺ ʇʀʊɸʅʀʗ 

 

ʈ. ɸ. ɺʦʨʦʰʠʣʠʥ, ɺ. ɸ. ʉʠʤʦʥ, ɽ. ʈ. ɹʘʨʘʥʦʚʘ, ʂ. ɸ. ʐʣʷʧʠʥʘ 

ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ: ʨʘʩʩʤʦʪʨʝʪʴ ʬʫʥʢʮʠʠ ʠ ʩʚʦʡʩʪʚʘ ʛʠʜʨʦʢʦʣʣʦʠʜʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʧʠʩʘʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʢʦʣʣʦʠʜ, ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʪʘʙʠʣʠʟʘʪʦʨ, ʤʦʣʦʢʦ, 

ʮʝʣʣʶʣʦʟʥʘʷ ʢʘʤʝʜʴ, ʩʠʥʝʨʝʟʠʩ, ʩʪʘʙʠʣʠʟʘʪʦʨ, ʵʤʫʣʴʛʘʪʦʨ, ʛʠʜʨʦʬʠʣʴʥʳʡ ʧʦʣʠʤʝʨ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʪʨʝʤʠʪʩʷ ʢ ʟʜʦʨʦʚʳʤ 

ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ ʞʝʣʘʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʅʘʨʷʜʫ ʩ ʥʘʪʫʨʘʣʴʥʦʩʪʴʶ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʞʝ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʪʝʢʩʪʫʨʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʦʚ ʧʨʠʤʝʥʷʶʪ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʠʣʠ ʵʤʫʣʴʛʘʪʦʨʳ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʜʦʙʠʪʴʩʷ ʫʣʫʯʰʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʚʷʟʢʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ.  

ʊʘʢ, ʜʦʙʘʚʣʝʥʠʝ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʚʷʟʢʦʩʪʴ ʧʨʦʜʫʢʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʪʜʝʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʩʪʘʙʠʣʠʟʘʪʦʨ 

ʚ ʤʦʣʦʢʝ ʩʚʷʟʳʚʘʝʪ ʚʦʜʫ, ʨʝʘʛʠʨʫʝʪ ʩ ʙʝʣʢʘʤʠ ʤʦʣʦʢʘ ʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʠʭ ʤʦʣʝʢʫʣʳ. ʇʝʢʪʠʥ, 

ʥʘʧʨʠʤʝʨ, ʘʜʩʦʨʙʠʨʫʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʟʝʠʥʦʚʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʜʠʩʧʝʨʛʘʪʦʨ. 

ʆʥ ʧʨʠʢʨʝʧʣʝʥ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʟʝʠʥʘ ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʶ ʛʠʜʨʘʪʥʳʭ ʦʙʦʣʦʯʝʢ ʚʦʢʨʫʛ ʢʘʞʜʦʡ ʤʘʢʨʦʤʦʣʝʢʫʣʳ [1]. 

ʇʠʱʝʚʳʝ ʛʠʜʨʦʢʦʣʣʦʠʜʳ - ʵʪʦ ʛʠʜʨʦʬʠʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʩʪʘʙʠʣʠʟʘʪʦʨʳ 

ʢʦʥʩʠʩʪʝʥʮʠʠ ʠ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʝ ʘʛʝʥʪʳ, ʦʙʨʘʟʫʶʱʠʝ ʩʪʘʙʠʣʴʥʳʝ ʛʠʜʨʦʛʝʣʠ.  ɺʘʞʥʘʷ 

ʬʫʥʢʮʠʷ ʤʥʦʛʠʭ ʛʠʜʨʦʢʦʣʣʦʠʜʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʤʠ, ʟʘʛʫʱʘʶʱʠʤʠ ʠʣʠ ʞʝʣʠʨʫʶʱʠʤʠ ʧʦʣʠʤʝʨʳ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ.  

ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʜʦʙʘʚʦʢ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʨʦʟʣʠʚʘ ʡʦʛʫʨʪʘ, ʥʝ ʩʥʠʞʘʷ 

ʝʛʦ ʚʷʟʢʦʩʪʴ. ɻʠʜʨʦʢʦʣʣʦʠʜʳ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʦʪʜʝʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʦʜʫʢʪʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʣʦʯʥʦʛʦ ʩʛʫʩʪʢʘ. ʊʘʢʞʝ 

ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʜʨʦʬʠʣʴʥʳʝ ʧʦʣʠʤʝʨʳ ʧʨʠʜʘʶʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʘʤ, ʧʦʜʚʝʨʛʘʶʱʠʤʩʷ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʠ ʦʪʪʘʠʚʘʥʠʶ. 

ɻʠʜʨʦʢʦʣʣʦʠʜʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʠʤ ʤʥʦʛʦʦʙʨʘʟʥʳʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. 
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