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ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʧʦ 

ʙʨʫʮʝʣʣʸʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʨʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ï ʵʪʦ ɸʢʪʦʙʠʥʩʢʘʷ, ɸʢʤʦʣʠʥʩʢʘʷ, ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ, ʇʘʚʣʦʜʘʨʩʢʘʷ, ʦʩʪʘʸʪʩʷ 

ʥʝʧʨʦʩʪʦʡ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʨʫʮʝʣʣʸʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʂ, ʥʦ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [10], ʚʝʨʦʷʪʥʦ 

ʤʦʞʥʦ ʧʨʠʦʩʪʘʥʦʚʠʪʴ, ʥʦ ʜʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʨʷʜʘ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

(ʥʘʧʨʠʤʝʨ, ʧʨʦʚʝʜʝʥʠʝ ʜʝʟʠʥʬʝʢʮʠʠ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 

ʩʨʝʜʩʪʚ) [8], ʪʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ 

[9], ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ [7] ʠ ʪ.ʧ. 

ɾʠʚʦʪʥʳʝ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ 

ʟʦʥʝ ʨʠʩʢʘ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʟʘʙʦʣʝʪʴ ʯʝʨʝʟ 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ (ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠ 

ʜʨ.) [2, 3, 4, 5, 6, 12]. ɺʦʟʙʫʜʠʪʝʣʴ ʧʦʧʘʜʘʝʪ 

ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʚʦ ʚʨʝʤʷ ʦʪʸʣʦʚ, 

ʘʙʦʨʪʦʚ, ʧʨʠ ʦʪʜʝʣʝʥʠʠ ʧʦʩʣʝʜʘ ʫ 

ʟʘʨʘʞʸʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʘʩʪʠʪʦʚ [1]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʨʫʮʝʣʣʝʟʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʯʝʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ ʚ 

ɽʩʠʣʴʩʢʦʤ ʨʘʡʦʥʝ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʣʠ 

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

17 ʩʝʣʴʩʢʠʭ ʦʢʨʫʛʦʚ ʠ ʛʦʨʦʜʝ ɽʩʠʣʴ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɽʩʠʣʴʩʢʦʤ ʨʘʡʦʥʝ, 

ʠʟʫʯʠʣʠ ʜʦʢʫʤʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʣʴʩʢʠʭ 

ʦʢʨʫʛʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙ ʢʨʦʚʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʟʘ 

ʧʝʨʠʦʜʳ 2021-2022 ʛʛ., ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʦʪʯʝʪʥʦʡ ʠ ʫʯʝʪʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʠʤʝʣʩʷ ʜʦʩʪʫʧ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʨʘʡʦʥʳ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦ ʙʨʫʮʝʣʣʸʟʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʦʛʣʘʩʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʝʞʝʛʦʜʥʦ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʩʧʳʰʢʠ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʩʝʣʴʩʢʠʭ ʦʢʨʫʛʘʭ 

ʦʙʣʘʩʪʠ.  

ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ ʵʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʦʪʥʦʰʝʥʠʷʤʠ, ʧʝʨʝʚʦʟʢʘ ʞʠʚʦʪʥʳʭ ʠʟ 

ʦʜʥʦʛʦ ʨʘʡʦʥʘ ʚ ʜʨʫʛʦʡ, ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ 

ʚʥʫʪʨʠ ʭʦʟʷʡʩʪʚʘ, ʢʦʤʧʣʝʢʪʘʮʠʷ ʞʠʚʦʪʥʳʭ 

ʩ ʨʘʟʥʳʤ ʠʤʤʫʥʥʳʤ ʩʪʘʪʫʩʦʤ, ʥʘʣʠʯʠʝ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʥʘʯʘʣʘ, ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʚ 

ʬʦʨʤʝ ʩʢʨʳʪʦʛʦ ʦʯʘʛʘ. 

ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʠʚʰʝʡʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʠʪʫʘʮʠʝʡ ʧʦ ʜʘʥʥʦʡ 

ʠʥʬʝʢʮʠʠ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɽʩʠʣʴʩʢʦʡ 

ʩʪʘʥʮʠʠ ʙʳʣʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʦ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ 
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ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ɽʩʠʣʴʩʢʦʡ ʨʘʡʦʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ɸʢʤʦʣʠʥʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ 

ʬʠʣʠʘʣʘ ʈɻʇ ʥʘ ʇʍɺ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ 

ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʂɺʂ ʠ ʅ ʄʉʍ. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ 

ʙʨʫʮʝʣʣʸʟ ʧʦ ɽʩʠʣʴʩʢʦʤʫ ʨʘʡʦʥʫ ʟʘ 2021 ʛʦʜ 

 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʝʣʴʩʢʠʭ ʦʢʨʫʛʦʚ 

(ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ) 

ʇʣʘʥ 

ʥʘ ʛʦʜ 

ɼʦʩʪʘʚʣʝʥʦ 

ʧʨʦʙ ʢʨʦʚʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ 

ʀʩʩʣʝʜʦ-

ʚʘʥʦ ʧʨʦʙ 

ʢʨʦʚʠ, 

ʛʦʣʦʚ ʢ 

ʧʣʘʥʫ 

ɺʳʜʝʣʝʥʦ 

ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ 

ʨʝʘʛʠʨʫ-

ʶʱʠʭ 

ʉʜʘʥʦ ʥʘ 

ʫʙʦʡ 

ʛʦʣʦʚ 

    

1 ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʡ 1114 1050 1050 1 1 

2 ʂʨʘʩʥʦʛʦʨʩʢ 3052 3113 3113 2 2 

3 ɿʥʘʤʝʥʢʘ 790 680 680 - - 

4 ɼʚʫʨʝʯʥʳʡ 482 529 529 - - 

5 ʖʙʠʣʝʡʥʳʡ 838 943 943 - - 

6 ɿʘʨʝʯʥʳʡ 1396 1819 1819 - - 

7 ʂʘʨʘʢʦʣʴʩʢʠʡ 820 890 890 - - 

8 ɹʫʟʫʣʫʢʩʢʠʡ 466 401 401 - - 

9 ʆʨʣʦʚʢʘ 732 679 679 - - 

10 ʂʨʘʩʠʚʠʥʩʢʠʡ 1260 1260 1260 - - 

11 ʂʫʨʩʢʠʡ 798 701 701 49 49 

12 ʈʘʟʦʣʴʥʳʡ 1032 824 824 - - 

13 ʄʦʩʢʦʚʩʢʠʡ 366 366 366 - - 

14 ɾʘʥʳʩʧʘʡʩʢʠʡ 412 412 412 - - 

15 ɸʢʩʘʡ 2288 1578 1578 66 66 

16 ʗʨʦʩʣʘʚʢʘ 520 424 424 -  

17 ʉʚʦʙʦʜʥʦʝ 1374 1350 1350 - - 

18 ʛʦʨʦʜ ɽʩʠʣʴ 1190 1131 1131 1 1 

 ʀʪʦʛʦ 18930 18150 18150 119 119 

 

ɺ 2021 ʛʦʜʫ ʚ ɽʩʠʣʴʩʢʦʤ ʨʘʡʦʥʝ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʦ 

18150 ʧʨʦʙ ʢʨʦʚʠ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʠʟ 17 ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʦʜʥʦʛʦ 

ʛʦʨʦʜʘ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʈʉʂ, ʈɹʇ ʚʳʷʚʣʝʥʦ 119 ʛʦʣʦʚ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 0,6 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʇʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʠʭ 

ʞʠʚʦʪʥʳʭ ʦʪʧʨʘʚʠʣʠ ʥʘ ʫʙʦʡʥʳʡ ʧʫʥʢʪ, 

ʧʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʦʤʝʱʝʥʠʷ, ʛʜʝ 

ʩʦʜʝʨʞʘʣʠʩʴ ʞʠʚʦʪʥʳʝ, ʧʨʦʚʝʣʠ 

ʜʝʟʠʥʬʝʢʮʠʶ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʢʦʤʠʪʝʪʦʤ ʚʝʪʝʨʠʥʘʨʠʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 10 ʥʦʷʙʨʷ 2010 

ʛʦʜʘ. 

ʏʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʜʝʟʠʥʬʝʢʮʠʠ ʙʨʘʣʠ ʩʤʳʚʳ ʩʪʝʨʠʣʴʥʳʤʠ 

ʚʘʪʥʳʤʠ ʪʘʤʧʦʥʘʤʠ ʩʦ ʩʪʝʥ, ʧʦʪʦʣʢʦʚ, 

ʧʦʣʘ, ʢʦʨʤʫʰʝʢ, ʦʢʦʥ, ʜʚʝʨʝʡ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʜʝʟʠʥʬʝʢʮʠʠ (ʩʤʳʚʳ ʦʪʧʨʘʚʠʣʠ ʚ 

ʦʙʣʘʩʪʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ). 

ɺ 2022 ʛʦʜʫ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʧʦ 

ʨʘʡʦʥʫ, ʧʨʦʚʝʩʪʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 23700 ʛʦʣʦʚ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʬʘʢʪʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʦ 

23423 ʛʦʣʦʚʳ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 98,8 %. 

ɺʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʨʝʘʛʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ 44 ʛʦʣʦʚʳ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 0,18 % ʦʪ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʠʝ 

ʞʠʚʦʪʥʳʝ ʩʜʘʥʳ ʥʘ ʫʙʦʡʥʳʡ ʧʫʥʢʪ). 

ɺ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʂʫʨʩʢʠʡ ʟʘ 

ʪʝʢʫʱʠʡ ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʨʝʘʛʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʦ 17 
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ʛʦʣʦʚ ʠʟ 357 ʠʩʩʣʝʜʦʚʘʥʥʳʭ, ʠʣʠ 4,8 %. ɺ 

ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ɸʢʩʘʡ ʠʟ 2013 ʧʨʦʙ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʣʠ 12, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 0,6 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ. ɺ 

ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʂʘʨʘʢʦʣʴʩʢʠʡ ʚ 2021 

ʛʦʜʫ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʠʭ 

ʞʠʚʦʪʥʳʭ ʥʝ ʚʳʷʚʣʝʥʦ, ʦʜʥʘʢʦ ʚ 2022 ʛʦʜʫ 

ʠʟ 943 ʧʨʦʙ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʣʠ 13, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 1,4 %. 

ɺ ʮʝʣʷʭ ʥʝʜʦʧʫʱʝʥʠʷ ʟʘʥʦʩʘ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ʞʠʚʦʪʥʳʭ ʚ ʩʝʣʴʩʢʠʭ ʦʢʨʫʛʘʭ ʨʘʡʦʥʘ, 

ʧʨʦʚʦʜʠʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʚʘʢʮʠʥʦʡ RB-51CZV. 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ 

ʙʨʫʮʝʣʣʸʟ ʧʦ ɽʩʠʣʴʩʢʦʤʫ ʨʘʡʦʥʫ ʟʘ 2022 ʛʦʜ 

 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʝʣʴʩʢʠʭ ʦʢʨʫʛʦʚ 

(ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ) 

ʇʣʘʥ 

ʥʘ ʛʦʜ 

ɼʦʩʪʘʚʣʝʥʦ 

ʧʨʦʙ ʢʨʦʚʠ ʚ 

ʣʘʙʦʨʘʪʦ-

ʨʠ ʁ

ʀʩʩʣʝʜʦ-

ʚʘʥʦ ʧʨʦʙ 

ʢʨʦʚʠ, 

ʛʦʣʦʚ ʢ 

ʧʣʘʥʫ 

ɺʳʜʝʣʝʥʦ 

ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ 

ʨʝʘʛʠʨʫ-

ʶʱʠʭ 

ʉʜʘʥʦ ʥʘ 

ʫʙʦʡ 

ʛʦʣʦʚ 

1 ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʡ 1538 1400 1400 - - 

2 ʂʨʘʩʥʦʛʦʨʩʢ 6348 6734 6734 - - 

3 ɿʥʘʤʝʥʢʘ 780 670 67 - - 

4 ɼʚʫʨʝʯʥʳʡ 615 529 529 - - 

5 ʖʙʠʣʝʡʥʳʡ 1121 1000 1000 - - 

6 ɿʘʨʝʯʥʳʡ 2750 2448 2448 -  

7 ʂʘʨʘʢʦʣʴʩʢʠʡ 983 943 943 13 13 

8 ɹʫʟʫʣʫʢʩʢʠʡ 417 511 511 - - 

9 ʆʨʣʦʚʢʘ 734 600 600 - - 

10 ʂʨʘʩʠʚʠʥʩʢʠʡ 1392 1293 1293 2 2 

11 ʂʫʨʩʢʠʡ 592 357 357 17 17 

12 ʈʘʟʦʣʴʥʳʡ 756 899 899 - - 

13 ʄʦʩʢʦʚʩʢʠʡ 346 301 301 - - 

14 ɾʘʥʳʩʧʘʡʩʢʠʡ 402 407 407 - - 

15 ɸʢʩʘʡ 1962 2013 2013 12 12 

16 ʗʨʦʩʣʘʚʢʘ 426 438 438 - - 

17 ʉʚʦʙʦʜʥʦʝ 1156 1700 1700 - - 

18 ʛ. ɽʩʠʣʴ 1382 1180 1180 - - 

 ʀʪʦʛʦ 23700 23423 23423 44 44 

 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ 

ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ 

ʦʙʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʷʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʦʪ 

ʙʨʫʮʝʣʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ɼʣʷ ʤʘʩʩʦʚʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʧʨʠʞʠʟʥʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʙʨʫʮʝʣʣʝʟ ʚ ɽʩʠʣʴʩʢʦʤ 

ʨʘʡʦʥʝ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪ ʨʝʘʢʮʠʶ 

ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʧʣʘʩʪʠʥʯʘʪʫʶ 

ʨʝʘʢʮʠʶ. 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ɽʩʠʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʦʪʤʝʪʠʣʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ 

ʨʘʙʦʪʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʜʝʣʘʣʠ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ RB-51 CZV ʧʨʦʪʠʚ 

ʙʨʫʮʝʣʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʧʦ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ [10]. 

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɸʙʜʫʣʣʠʥʘ, ʃ. ɺ. ɻʝʥ ʤʘʥʥʦʟʘ-

ʩʚʷʟʳʚʘʶʱʝʛʦ ʣʝʢʪʠʥʘ (MBL), ʠ ʚʣʠʷʥʠʝ 

ʝʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʨʦʚ ʢ 

ʤʘʩʪʠʪʫ / ʃ. ɺ. ɸʙʜʫʣʣʠʥʘ, ɻ. ʈ. ʖʩʫʧʦʚʘ // 

ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2019. ï ʊ. 

238. ï ˉ 2. ï ʉ. 4-8. ï DOI 10.31588/2413-

4201-1883-238-2-4-9. ï EDN OKVEZT. 
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ʀʤʧʘʢʪ-ʬʘʢʪʦʨ ʈʀʅʎ 0,417. 

2. ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ ʠ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ 

ʚ ʨʘʮʠʦʥ ʜʦʡʥʳʭ ʢʦʨʦʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

"ʙʠʦʛʫʤʤʠʢʩ" / ʊ. ʄ. ɿʘʢʠʨʦʚ,                           

ʅ. ɺ. ʅʠʢʦʣʘʝʚ, ɻ. ʈ. ʖʩʫʧʦʚʘ [ʠ ʜʨ.] // 

ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2020. ï ʊ. 

242. ï ̄  2. ï ʉ. 67-72. ï DOI 10.31588/2413-

4201-1883-242-2-67-72. ï EDN SVEKDU. 

3. ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʡ 

ʢʦʥʪʨʦʣʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ˉ1 ʛ. ʂʘʟʘʥʠ / ɸ. ʍ. ɺʦʣʢʦʚ,     

ɻ. ʈ. ʖʩʫʧʦʚʘ, ʅ. ɺ. ʅʠʢʦʣʘʝʚ,                                 

ʊ. ʄ. ɿʘʢʠʨʦʚ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2023. ï ʊ. 

253. ï ˉ 1. ï ʉ. 33-37. ï DOI 

10.31588/2413_4201_1883_1_253_33. ï 

EDN PXODUG. 

4. ɺʣʠʷʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʥʘ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʢʦʨʦʚ / 

ʀ. ʊ. ɺʘʬʠʥ, ɻ. ʈ. ʖʩʫʧʦʚʘ, ʐ. ʂ. ʐʘʢʠʨʦʚ,               

ɸ. ʍ. ɺʦʣʢʦʚ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2019. ï ʊ. 

238. ï ̄  2. ï ʉ. 42-45. ï DOI 10.31588/2413-

4201-1883-238-2-42-46. ï EDN PQLFTK. 

5. ɻʦʩʤʘʥʦʚ, ʈ. ɻ. ʏʘʩʪʥʘʷ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʷ ʠ 

ʚʠʨʫʩʦʣʦʛʠʷ / ʈ. ɻ. ɻʦʩʤʘʥʦʚ [ʠ ʜʨ.] // 

ʉʧʝʮʠʘʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. ï ʂʘʟʘʥʴ, 2022. ï 

316 ʩ. 

6. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʮʠʦʥ ʜʦʡʥʳʭ ʢʦʨʦʚ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ "ʙʠʦʛʫʤʤʠʢʩ" /                             

ʊ. ʄ. ɿʘʢʠʨʦʚ, ɻ. ʈ. ʖʩʫʧʦʚʘ,                              

ɸ. ʀ. ʊʨʫʙʢʠʥ, ɻ. ʉ. ʌʨʦʣʦʚ // ʋʯʝʥʳʝ 

ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. 

ɹʘʫʤʘʥʘ. ï 2022. ï ʊ. 249. ï ˉ 1. ï ʉ. 70-74. 

ï DOI 10.31588/2413_4201_1883_1_249_70. 

ï EDN UVCRKR. 

7. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʵʥʝʨʛʦʧʨʦʪʝʠʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ 

çʙʠʦʛʫʤʤʠʢʩè / ʊ. ʄ. ɿʘʢʠʨʦʚ,                                     

ʐ. ʂ. ʐʘʢʠʨʦʚ, ɸ. ʍ. ɺʦʣʢʦʚ [ʠ ʜʨ.] // 

ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2019. ï ʊ. 

240. ï ̄  4. ï ʉ. 87-92. ï DOI 10.31588/2413-

4201-1883-240-4-87-92. ï EDN TNJBJU. 

ʀʤʧʘʢʪ-ʬʘʢʪʦʨ ʈʀʅʎ 0,417. 

8. ʅʦʚʦʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʝ 

ʩʨʝʜʩʪʚʦ çʪʝʦʪʨʦʧʠʥ ʨ+è ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ 

ʦʙʲʝʢʪʦʚ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʜʟʦʨʘ /                               

ɻ. ʈ. ʖʩʫʧʦʚʘ, ɸ. ʈ. ʉʘʜʨʠʝʚ,                                      

ʄ. ʄ. ʅʘʟʤʝʝʚ [ʠ ʜʨ.] // ʂʘʟʘʥʩʢʠʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʛʨʝʩʩ ʝʚʨʘʟʠʡʩʢʦʡ 

ʠʥʪʝʛʨʘʮʠʠ - 2021, ʂʘʟʘʥʴ, 10ï11 ʠʶʥʷ 2021 

ʛʦʜʘ. ï ʂʘʟʘʥʴ: çʄʝʜʠʮʠʥʘè, 2021. ï ʉ. 302-

309. ï EDN LSCHOL. 

9. ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ /                               

ʄ. ʂ. ɻʘʡʥʫʣʣʠʥʘ, ɸ. ʍ. ɺʦʣʢʦʚ,                                   

ɻ. ʈ. ʖʩʫʧʦʚʘ [ʠ ʜʨ.] // ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: 

ʪʝʭʥʦʣʦʛʠʠ, ʠʥʥʦʚʘʮʠʠ, ʨʳʥʢʠ, ʢʘʜʨʳ: 

ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 

100-ʣʝʪʠʶ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʨʦʩʚʝʱʝʥʠʷ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ, ʂʘʟʘʥʴ, 

13ï14 ʥʦʷʙʨʷ 2019 ʛʦʜʘ. ï ʂʘʟʘʥʴ: 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, 2019. ï ʉ. 434-439. ï EDN 

NIGKLQ. 

10. ʉʣʫʯʘʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʙʦʨʪʦʚ 

ʩʨʝʜʠ ʥʝʪʝʣʝʡ ʚ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ 

ʙʨʫʮʝʣʣʝʟʫ ʭʦʟʷʡʩʪʚʝ / ʇ. ʅ. ʑʝʨʙʘʢʦʚ,                          

ʊ. ɼ. ɸʙʜʳʨʘʤʘʥʦʚʘ, ʊ. ʅ. ɼʘʚʳʜʦʚʘ // 

ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʝ: ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ, 

ʧʦʩʚʷʱ. 110-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ʜʦʢʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ 

ɽʩʶʪʠʥʘ ɸʣʝʢʩʘʥʜʨʘ ɺʘʩʠʣʴʝʚʠʯʘ / 

ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. ï

ʏʝʣʷʙʠʥʩʢ, 2016. ï ʉ. 222-225. 

11. ʉʪʝʧʘʥʦʚʘ, ʂ. ɺ. ɼʠʥʘʤʠʢʘ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʙʨʫʮʝʣʣʝʟʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ /                              

ʂ. ɺ. ʉʪʝʧʘʥʦʚʘ, ʇ. ʅ. ʑʝʨʙʘʢʦʚ // 

ɿʳʢʠʥʩʢʠʝ ʯʪʝʥʠʷ: ʄʘʪʝʨʠʘʣʳ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ 

ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ 
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ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʨʫʮʝʣʣʸʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʯʝʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ɽʩʠʣʴʩʢʦʤ ʨʘʡʦʥʝ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʨʫʮʝʣʣʸʟ - ʵʪʦ ʦʜʥʘ ʠʟ ʪʨʫʜʥʦ 

ʨʝʰʘʝʤʳʭ ʧʨʦʙʣʝʤ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʥʫʪʨʠ ʧʦʛʦʣʦʚʴʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦ 

ʧʝʨʩʠʩʪʠʨʫʶʱʠʡ ʩʢʨʳʪʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʦʯʘʛ, ʢʦʪʦʨʳʡ ʚʳʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʪʯʸʪʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɽʩʠʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʙʨʫʮʝʣʣʸʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʟʘ 2021-2022 ʛʛ. 

 

ANALYSIS OF THE EPIZOOTIC SITUATION FOR INFECTIOUS DISEASES OF CATTLE 

 

Abdyramanova T.D., Zinnatov A.N. 

Summary 

 

The purpose of our research was to analyze measures for the prevention of brucellosis of 

black-and-white cattle in the Esil district of Akmola region. The peculiarity is that brucellosis is one 

of the most difficult problems to solve due to the fact that a constantly persistent latent infectious 

focus is formed inside the livestock, which is detected only by serological examination of susceptible 

animals. Based on the reporting veterinary documentation, an analysis of the epizootic state of the 

Esil district of the Akmola region for brucellosis of cattle for 2021-2022 was carried out.
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ʇʨʦʙʣʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʧʪʠʮ ʥʦʩʠʪ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʠʨʫʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ 

ʫʛʨʦʟʫ, ʪʘʢ ʢʘʢ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʯʘʛʘ ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʤ 

ʰʪʘʤʤʦʤ ʚʩʷ ʧʪʠʮʘ ʧʦʜʣʝʞʠʪ 

ʫʥʠʯʪʦʞʝʥʠʶ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ 

ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʢʘʨʘʥʪʠʥ [4, 5]. ɺʘʞʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʧʘʥʜʝʤʠʠ ʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʠʤʝʶʪ ʪʘʢʞʝ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ [4, 6, 9]. 

ɽʩʣʠ ʙʦʨʴʙʘ ʩ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʤ ʛʨʠʧʧʦʤ 

ʧʪʠʮ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʜʠʢʘʣʴʥʳʭ ʤʝʨ, ʪʦ ʢʦʥʪʨʦʣʴ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʦʤʫ ʛʨʠʧʧʫ ʧʪʠʮ ʤʦʞʥʦ 

ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʫʪʝʤ ʚʘʢʮʠʥʘʮʠʠ 

[4, 11, 13]. 

ʄʝʨʳ ʧʦ ʣʠʢʚʠʜʘʮʠʠ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ ʧʪʠʮ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʦʙʣʶʜʝʥʠʝ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʝʜʫʱʠʤ ʟʚʝʥʦʤ ʚ ʩʠʩʪʝʤʝ ʠʭ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɽʩʣʠ ʚʘʢʮʠʥʳ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʳ 

ʧʦʛʦʣʦʚʴʷ ʧʪʠʮʳ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʮʠʨʢʫʣʷʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ, 

ʘ ʪʘʢʞʝ ʢ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ ʧʪʠʮ [1, 2, 3]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʫʛʨʦʞʘʶʱʝʤ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʤʫ ʙʣʘʛʦʧʦʣʫʯʠʶ ʩʦʩʪʦʷʥʠʶ 

ʧʦ ʛʨʠʧʧʫ ʧʪʠʮ ʧʨʝʚʝʥʪʠʚʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʠ [1, 12].  

ʎʝʣʴ ʧʨʠʤʝʥʝʥʠʷ ʣʶʙʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʟʘʱʠʪʝ ʧʦʛʦʣʦʚʴʷ ʦʪ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ [1]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʘʢʮʠʥ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ [10], 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʘʥʪʠʛʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤʤʘ [1, 8]. 

ʕʪʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚʘʢʮʠʥʳ ʙʫʜʝʪ ʦʩʥʦʚʘʥʦ 

ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ 

ʠʜʝʥʪʠʯʥʦʩʪʴʶ ʰʪʘʤʤʦʚ ʮʠʨʢʫʣʠʨʫʶʱʠʭ 

ʚʠʨʫʩʦʚ ʠ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʙʠʦʧʨʝʧʘʨʘʪʘ. ʅʝʩʦʙʣʶʜʝʥʠʝ 

ʛʦʤʦʣʦʛʠʯʥʦʩʪʠ ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ 

ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ ʠ ʫʩʠʣʠʪʴ 

ʩʪʝʧʝʥʴ ʚʳʜʝʣʝʥʠʷ ʚʠʨʫʩʘ ʚʦ ʚʥʝʰʥʶʶ 

ʩʨʝʜʫ ʫ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʦʡ ʧʪʠʮʳ ʧʨʠ 

ʠʥʬʠʮʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ 

ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ [12, 

14]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʘʥʪʠʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʨʘʟʣʠʯʠʝ ʚ 

ʘʥʪʠʛʝʥʥʦʩʪʠ ʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʨʘʟʥʳʭ 

ʰʪʘʤʤʦʚ ʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʚ ʩʦʩʪʘʚʝ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ [7]. 

ɺ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ ʠ ʩʠʩʪʝʤʘ ʚʘʢʮʠʥʘʮʠʡ 

ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʪʠʮ ʤʦʛʫʪ ʦʢʘʟʘʪʴ 

ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ ʦʪ 
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ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ, ʧʦʵʪʦʤʫ ʧʨʠʦʨʠʪʝʪ ʧʨʠ 

ʚʳʙʦʨʝ ʚʘʢʮʠʥʳ ʠ ʨʝʰʝʥʠʝ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʘʢʮʠʥʘʮʠʠ ʮʝʣʦʛʦ 

ʨʝʛʠʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʪʦʣʴʢʦ ʧʫʪʝʤ 

ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʚʝʨʢʦʡ.  

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʮʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʚʳʟʳʚʘʝʤʦʛʦ ʚʘʢʮʠʥʘʤʠ ʧʨʦʪʠʚ ʛʨʠʧʧʘ 

ʧʪʠʮ (ʅ9) ʢʫʨ, ʚʢʣʶʯʘʶʱʠʭ ʨʘʟʥʳʝ 

ʰʪʘʤʤʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʯʝʪʳʨʝʭ ʮʝʭʦʚ ʨʦʜʠʪʝʣʴʩʢʦʡ ʧʣʦʱʘʜʢʠ 

ʢʨʫʧʥʦʛʦ ʧʪʠʮʝʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʢʫʨʳ, ʧʦʜʚʝʨʛʥʫʪʳʝ 

ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʥʠʟʢʦʧʘʪʦʛʝʥʥʦʛʦ 

ʛʨʠʧʧʘ ʧʪʠʮ, ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʧʦʢʘʟʘʪʝʣʠ, ʦʪʨʘʞʘʶʱʠʝ ʫʨʦʚʝʥʴ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʠʤʤʫʥʠʪʝʪʘ ʥʘ ʬʦʥʝ ʚʘʢʮʠʥʘʮʠʠ ʧʪʠʮ 

ʧʨʦʪʠʚ ʥʠʟʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʨʘʟʥʳʝ 

ʰʪʘʤʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ 

ʠʟʫʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʛʨʠʧʧʘ 

ʧʪʠʮ (N9), ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʯʝʪʳʨʸʭ 

ʮʝʭʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʪʠʮʝ 

ʮʝʭʦʚ ˉ 5, 6, 8 ʧʨʠʤʝʥʷʣʠ ʚʘʢʮʠʥʫ ʧʨʦʪʠʚ 

ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʫʶ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like, ʮʝʭʘ ˉ 7 ï ʰʪʘʤʤ UAE/415/99. 

ʂʦʨʤʣʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ ʙʳʣʠ ʠʜʝʥʪʠʯʥʳʤʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʢʨʦʩʩʘ ʠ 

ʧʨʦʛʨʘʤʤʳ, ʧʨʠʥʷʪʦʡ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʝ. 

ɺʘʢʮʠʥʳ ʚʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ ʧʦ 

ʠʭ ʧʨʠʤʝʥʝʥʠʶ, ʯʝʨʝʟ 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʠʭ 

ʚʚʝʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʢʦʥʪʨʦʣʴ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠʤʤʫʥʠʪʝʪʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ 25 ʛʦʣʦʚ ʧʪʠʮʳ 

ʢʘʞʜʦʛʦ ʮʝʭʘ ʙʳʣʘ ʚʟʷʪʘ ʢʨʦʚʴ. ʆʮʝʥʢʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʚʳʟʳʚʘʝʤʦʛʦ ʚʘʢʮʠʥʘʤʠ, ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʫʨʦʚʥʶ ʪʠʪʨʦʚ ʚʳʨʘʙʦʪʘʥʥʳʭ ʘʥʪʠʪʝʣ - 

ʨʝʟʫʣʴʪʘʪ ʩʯʠʪʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠ 

ʪʠʪʨʝ 1:1280 ʠ ʚʳʰʝ, ʠʭ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ 

ʠʥʜʝʢʩʫ ʚʘʢʮʠʥʘʮʠʠ. ʇʨʠʤʝʥʷʣʠ ʪʝʩʪ 

IDEXX MultiS-Screen, ʩʯʠʪʳʚʘʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Tecan (ɸʚʩʪʨʠʷ). ɽʩʣʠ 

ʙʦʣʝʝ, ʯʝʤ ʚ 20 ʧʨʦʙʘʭ ʢʨʦʚʠ ʪʠʪʨʳ ʘʥʪʠʪʝʣ 

ʧʨʝʚʳʰʘʣʠ ʟʘʱʠʪʥʳʡ ʫʨʦʚʝʥʴ, 

ʚʘʢʮʠʥʘʮʠʶ ʩʯʠʪʘʣʠ ʫʩʧʝʰʥʦʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ 

ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʩ ʫʯʸʪʦʤ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʀ.ʅ. ʅʠʢʠʪʠʥʘ, 2022 ʠ 

ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢ 

ʧʪʠʮʝʚʦʜʩʪʚʫ [3]. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʘʥʥʳʝ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ STATISTICA 12. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʬʦʥʝ ʠʤʤʫʥʠʟʘʮʠʠ 

ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), 

ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like, ʠ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), 

ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ A/chicken/UAE/415/99 

ʩʫʙʣʠʥʠʠ G1-like, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʫʨ. 

ʊʘʢ, ʜʘʥʥʳʝ ʨʠʩʫʥʢʘ 1 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), 

ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ ʢʨʦʚʠ, ʚ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ, ʩʦʩʪʘʚʣʷʣ ʦʪ 18 ʜʦ 19, ʠʣʠ 

72-76 %. 

ʇʨʠ ʠʤʤʫʥʠʟʘʮʠʠ ʧʪʠʮʳ ʚʘʢʮʠʥʦʡ 

ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ 

ʰʪʘʤʤ A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ 

G1-like, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ 

ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʢʨʦʚʠ, ʪʦ 

ʝʩʪʴ ʩʦʩʪʘʚʣʷʣ 100 %. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʨʘʟʥʳʤʠ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʪʘʢʞʝ ʙʳʣ ʨʘʟʥʳʤ. ʇʨʠ 

ʠʤʤʫʥʠʟʘʮʠʠ ʧʪʠʮʳ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ 

ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like, ʪʠʪʨ ʘʥʪʠʪʝʣ ʙʳʣ ʧʨʠʤʝʨʥʦ ʥʘ 

ʦʜʥʦʤ ʫʨʦʚʥʝ, ʨʘʟʥʠʮʘ ʚ ʟʥʘʯʝʥʠʷʭ 

ʩʦʩʪʘʚʣʷʣʘ 1,94 %. ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʙʳʣʠ ʥʘ 

43,85-46,64 % ʥʠʞʝ, ʯʝʤ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʧʨʠ 
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ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ 

(ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like.  

ʅʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ 

ʰʪʘʤʤ A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ 

G1-lik, ʙʳʣʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ 

ʚʘʢʮʠʥʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 42,16 %. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ 

ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʙʳʣ 

54,26-57,95 %, ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 6,81 

%.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɺʳʷʚʣʷʝʤʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ, ʝʜ. ʇʨʠʤʝʯʘʥʠʝ: * ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ Y280-like ɺʅʀʀɿɾ; ** ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like 

 

ʊʘʙʣʠʮʘ 1ï ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʛʨʠʧʧʘ ʧʪʠʮ ʚ ʢʨʦʚʠ ʧʪʠʮʳ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ, X Ñ sx,  

n = 25 

ʇʪʠʯʥʠʢ 
ʋʨʦʚʝʥʴ ʘʥʪʠʪʝʣ  ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ, % min max med 

ʇʋ 3 ʎʝʭ 5* 1022 6453 2651,20Ñ1438,47 54,26 

ʇʋ 3 ʎʝʭ 6* 1022 6418 2646,92Ñ1534,02 57,95 

ʇʋ 3 ʎʝʭ 7** 1750 6918 3881,32Ñ1636,46 42,16 

ʇʋ 3 ʎʝʭ 8* 1104 6084 2698,20Ñ1525,03 56,52 

ʇʨʠʤʝʯʘʥʠʝ: * ʰʪʘʤʤ A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ Y280-like ɺʅʀʀɿɾ; ** 

ʰʪʘʤʤ A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like 

 

ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʂʨʘʩʢʝʣʘ-

ʋʦʣʣʠʩʘ, ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (ʨ = 

0,0086). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ 

U-ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʛʨʫʧʧ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʢʨʦʚʠ ʧʪʠʮʳ 

ʮʝʭʘ 7 ʠ ʮʝʭʦʚ 5 (ʈ=0,0088), 6 (ʈ=0,0040) ʠ 

8 (ʈ=0,0052), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ 

(ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like. 

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʧʪʠʮʳ ʮʝʭʦʚ 5, 6 ʠ 8 ʥʝ 

ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), 

ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʚʘʢʮʠʥʘʮʠʠ ʥʘ 22,29-27,25 %, 

ʧʦʜʪʚʝʨʞʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʪʠʪʨʦʚ 

ʘʥʪʠʪʝʣ (ʊʘʙʣʠʮʘ 2).
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ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʪʠʮʳ ʨʘʟʥʳʤʠ ʚʘʢʮʠʥʘʤʠ 

ɻʨʫʧʧʘ 

ʪʠʪʨʦʚ 

ɻʨʫʧʧʳ ʧʪʠʮ 

ʇʋ 3 ʎʝʭ 5** ʇʋ 3 ʎʝʭ 6** ʇʋ 3 ʎʝʭ 7*** ʇʋ 3 ʎʝʭ 8** 

0* 7 6 0 6 

1 2 2 2 3 

2 7 7 8 7 

3 4 5 3 3 

4 3 2 5 2 

5 1 1 4 2 

6 1 2 3 2 

ʇʨʠʤʝʯʘʥʠʝ ï ʧʦʜ ʛʨʫʧʧʦʡ ç0è ʧʦʥʠʤʘʣʠ ʟʥʘʯʝʥʠʷ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʥʠʞʝ 1:1280. 

 

ʊʘʢ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʪʠʚ ʛʨʠʧʧʘ 

ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like, 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʛʨʫʧʧʝ ʪʠʪʨʦʚ 6, 

ʩʦʩʪʘʚʠʣʦ 3, ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ï 12 %. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʙʠʦʧʨʝʧʘʨʘʪʘ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʧʨʦʙ ʙʳʣʦ 

ʦʪ 1 ʜʦ 2 ï 4-8 %. ʂ ʛʨʫʧʧʝ 5 ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ 

ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like, 

ʦʪʥʦʩʠʣʦʩʴ 16 %, ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ 

ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like, ï 4-8 %, ʢ ʛʨʫʧʧʝ 4 ï 20 ʠ 8-12 %, 

ʢ ʛʨʫʧʧʝ 3 ï 12 ʠ 12-25 %, ʢ ʛʨʫʧʧʝ 2 ï 32 ʠ 

28 %, ʢ ʛʨʫʧʧʝ 1 ï 8 ʠ 8-12 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢ ʢʘʢ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ 

ʰʪʘʤʤ A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ 

G1-like, ʫʨʦʚʝʥʴ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʚ 100 %, ʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ 

ʛʨʫʧʧʳ 0 ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʪʠʪʨʦʚ ʧʦ 

ʛʨʫʧʧʘʤ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʀʥʜʝʢʩ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʩʪʨʝʩʩʦʚʳʭ 

ʧʨʝʧʘʨʘʪʦʚ 

 

ʀʥʜʝʢʩ ʚʘʢʮʠʥʘʮʠʠ, ʦʪʨʘʞʘʶʱʠʡ 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ, ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʨʠ 

ʠʤʤʫʥʠʟʘʮʠʠ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ 

(ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like, 

ʩʦʩʪʘʚʠʣ 92,06 %. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), 

ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 
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Y280-like, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 

45,67 ʜʦ 48,86 % (ʨʘʟʥʠʮʘ ʙʳʣʘ 6,98 %), ʙʳʣ 

ʥʠʞʝ ʚ 1,88-2,02 ʨʘʟʘ (ʈʠʩʫʥʦʢ 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), 

ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ A/chicken/UAE/415/99 

ʩʫʙʣʠʥʠʠ G1-like, ʧʦʟʚʦʣʷʝʪ ʚʳʟʳʚʘʪʴ 100 

% ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ 

(ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like, ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠʤʤʫʥʠʪʝʪʘ ʥʘ 43,85-46,64 

%, ʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘ 22,29-27,25 %. 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʣʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʣʫʯʝʥʥʦʤ ʟʘ 

ʩʯʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʠʤʝʥʥʦ ï ʩʪʦʠʤʦʩʪʠ ʮʳʧʣʷʪ, 

ʚʳʚʦʜ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʦʭʨʘʥʥʦʩʪʠ 

ʧʦʛʦʣʦʚʴʷ ʢʫʨ ʠ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʷʠʮ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʘʢʮʠʥʘʮʠʠ (ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ 

(ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like) ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʟʦʚʦʡ (ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ 

ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like). ʊʘʢ, ʚ ʨʘʩʯʸʪʝ ʥʘ ʧʘʨʪʠʶ ʧʪʠʮʳ 

ï 100000 ʢʫʨ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʚʳʚʦʜ ʮʳʧʣʷʪ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 3298657, ʚ ʦʧʳʪʥʦʡ ï 

3580172. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʘʢʮʠʥʘʮʠʠ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʥʘ 281515 ʮʳʧʣʷʪ ʙʦʣʴʰʝ. ʉ 

ʫʯʸʪʦʤ ʩʪʦʠʤʦʩʪʠ ʦʜʥʦʛʦ ʮʳʧʣʝʥʢʘ ï 20 

ʨʫʙ., ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ          

5630306 ʨʫʙ. ʇʪʠʮʫ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʚ 

ʚʦʟʨʘʩʪʝ 50 ʜʥʝʡ, ʠʣʠ ʥʘ 8 ʥʝʜʝʣʝ ʞʠʟʥʠ. ʉ 

ʫʯʸʪʦʤ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʚʘʢʮʠʥʘʮʠʠ ʚ ʨʘʩʯʸʪʝ ʥʘ ʧʘʨʪʠʶ ʧʪʠʮʳ ï 

100000 ʢʫʨ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ 

ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ 111865 ʢʫʨʦʯʝʢ ʠ 

ʧʝʪʫʰʢʦʚ. ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʬʣʘʢʦʥʘ, 

ʦʙʲʝʤʦʤ 500 ʤʣ (1000 ʜʦʟ) ʩʦʩʪʘʚʣʷʣʘ 5380 

ʨʫʙ. ɼʣʷ ʚʘʢʮʠʥʘʮʠʠ 111865 ʛʦʣʦʚ ʧʪʠʮʳ 

ʪʨʝʙʫʝʪʩʷ 112 ʬʣʘʢʦʥʦʚ (ʦʩʪʘʪʢʠ ʚʘʢʮʠʥʳ 

ʫʪʠʣʠʟʠʨʦʚʘʥʳ), ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ      

602560 ʨʫʙ. ʊʨʫʜʦʸʤʢʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʘʢʮʠʥʘʮʠʠ ʧʪʠʮʳ ʥʘ 

ʢʘʞʜʫʶ ʪʳʩʷʯʫ ʩʦʩʪʘʚʠʣʘ 3,2 ʤʠʥʫʪʳ 

(ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ) ʠ 45,1 ʤʠʥʫʪʳ 

(ʚʝʪʝʨʠʥʘʨʥʳʡ ʩʘʥʠʪʘʨ), ʥʘ ʚʩʝ ʧʦʛʦʣʦʚʴʝ ï 

5,97 ʠ 84,08 ʯʘʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʚ ʯʘʩ 

ʩʦʩʪʘʚʣʷʝʪ 306,57 ʨʫʙ., ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʩʘʥʠʪʘʨʘ ï 136,26 ʨʫʙ., ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʥʘ 

ʚʘʢʮʠʥʘʮʠʶ ʧʪʠʮʳ ï 1830,22 ʨʫʙ. ʠ 

11456,74 ʨʫʙ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʱʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ï 13286,96 ʨʫʙ., ʩ 

ʥʘʯʠʩʣʝʥʠʷʤʠ ï 17299,62. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʙʱʠʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʚʘʢʮʠʥʘʮʠʠ ʧʪʠʮʳ, ʨʘʚʥʳ 149459,62 ʨʫʙ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʤʤʫʥʠʟʘʮʠʠ ʧʪʠʮʳ, ʙʳʣ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʩʦʩʪʘʚʠʣ 5010446,38 

ʨʫʙ., ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʜʠʥ ʨʫʙʣʴ ʟʘʪʨʘʪ ï 8,08 

ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʤʫʥʠʟʘʮʠʷ ʧʪʠʮʳ 

ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ 

ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like, ʥʘ 

ʢʘʞʜʳʝ 100000 ʛʦʣʦʚ ʥʘ ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʟʘ ʩʯʸʪ ʩʦʭʨʘʥʥʦʩʪʠ ʧʪʠʮʳ ʠ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʳʚʦʜʘ ʮʳʧʣʷʪ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʚʘʢʮʠʥʘʮʠʠ ʢʫʨ ʧʨʦʪʠʚ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ ʩʦʩʪʘʚʠʣʘ 8,08 

ʨʫʙ. ʥʘ ʦʜʠʥ ʨʫʙʣʴ ʟʘʪʨʘʪ. 

ɿʘʢʣʶʯʝʥʠʝ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʬʦʥʝ ʠʤʤʫʥʠʟʘʮʠʠ ʧʪʠʮʳ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ 

ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like, ʠ 

ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), 

ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ 

Y280-like, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʨʘʟʣʠʯʥʳʡ 

ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʳʭ ʟʚʝʥʴʝʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʫʨ. ʇʨʠʤʝʥʝʥʠʝ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ 

ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ 

A/chicken/UAE/415/99 ʩʫʙʣʠʥʠʠ G1-like, 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 100 % ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʢʮʠʥʦʡ 

ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ 

ʰʪʘʤʤ A/chicken/Amursky/03/12/H9N2 

ʩʫʙʣʠʥʠʠ Y280-like, ʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʠʤʤʫʥʠʪʝʪʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 45,2 % ʠ 
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ʦʜʥʦʨʦʜʥʦʩʪʴ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʥʘ 24,8 %. 

ʀʤʤʫʥʠʟʘʮʠʷ ʧʪʠʮʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ 

ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), 

ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ A/chicken/UAE/415/99 

ʩʫʙʣʠʥʠʠ G1-like, ʥʘ ʢʘʞʜʳʝ 100000 ʛʦʣʦʚ 

ʟʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʧʪʠʮʳ ʠ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʳʚʦʜʘ ʮʳʧʣʷʪ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʫʨʦʚʥʝ 

5010446,38 ʨʫʙ., ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 8,08 ʨʫʙ. ʥʘ ʦʜʠʥ ʨʫʙʣʴ ʟʘʪʨʘʪ. 

ʈʝʢʦʤʝʥʜʫʝʤ ʚʳʙʦʨ ʚʘʢʮʠʥʳ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʩʦʛʣʘʩʥʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤʫ 

ʘʥʘʣʠʟʫ ʠʟʦʣʷʪʦʚ ʚʦʟʙʫʜʠʪʝʣʷ, ʚʘʢʮʠʥʘ 

ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʧʦʜʪʠʧ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ 

ʚʠʨʫʩʘ ʠ ʩʦʜʝʨʞʘʪʴ ʚʘʨʠʘʥʪʳ ʚʠʨʫʩʘ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʢ ʮʠʨʢʫʣʠʨʫʶʱʠʤ ʚʘʨʠʘʥʪʘʤ.  
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ʉʈɸɺʅʀʊɽʃʔʅʆɽ ʀɿʋʏɽʅʀɽ ʌʆʈʄʀʈʆɺɸʅʀʗ ʀʄʄʋʅʅʆɻʆ ʆʊɺɽʊɸ, 

ɺʓɿʓɺɸɽʄʆɻʆ ɺɸʂʎʀʅɸʄʀ ʇʈʆʊʀɺ ɻʈʀʇʇɸ ʇʊʀʎ (ʅ9) ʂʋʈ, 

ɺʂʃʖʏɸʖʑʀʍʄʀ ʈɸɿʅʓɽ ʐʊɸʄʄʓ 

 

ɹʘʥʥʦʚ ɼ.ɺ., ɾʫʨʘʚʝʣʴ ʅ.ɸ., ʄʠʬʪʘʭʫʪʜʠʥʦʚ ɸ.ɺ.  

ʈʝʟʶʤʝ 

 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚʳʟʳʚʘʝʤʦʛʦ 

ʚʘʢʮʠʥʘʤʠ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9) ʢʫʨ, ʚʢʣʶʯʘʶʱʠʭ ʰʪʘʤʤʳ A/chicken/UAE/415/99 

ʩʫʙʣʠʥʠʠ G1-like ʠ A/chicken/Amursky/03/12/H9N2 ʩʫʙʣʠʥʠʠ Y280-like. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ A/chicken/UAE/415/99 

ʩʫʙʣʠʥʠʠ G1-like, ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 100 % ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɺ ʩʨʘʚʥʝʥʠʠ 

ʩ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ A/chicken/Amursky/03/12/H9N2 

ʩʫʙʣʠʥʠʠ Y280-like, ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠʤʤʫʥʠʪʝʪʘ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 45,2 % ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʥʘ 24,8 %. ʀʤʤʫʥʠʟʘʮʠʷ ʧʪʠʮʳ ʧʨʦʪʠʚ 

ʛʨʠʧʧʘ ʧʪʠʮ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʛʨʠʧʧʘ ʧʪʠʮ (ʅ9N2), ʚʢʣʶʯʘʶʱʝʡ ʰʪʘʤʤ A/chicken/UAE/415/99 

ʩʫʙʣʠʥʠʠ G1-like ʥʘ ʢʘʞʜʳʝ 100000 ʛʦʣʦʚ ʟʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʧʪʠʮʳ ʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʳʚʦʜʘ ʮʳʧʣʷʪ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʥʘ ʫʨʦʚʥʝ 5010446,38 ʨʫʙ., ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 8,08 ʨʫʙ. ʥʘ ʦʜʠʥ ʨʫʙʣʴ ʟʘʪʨʘʪ.  

 

COMPARATIVE STUDY OF THE FORMATION OF THE IMMUNE RESPONSE CAUSED BY 

VACCINES AGAINST AVIAN INFLUENZA (H9) OF CHINS, INCLUDING DIFFERENT 

STRAINS 

 

Bannov D.V., Zhuravel N.A., Miftakhutdinov A.V. 

Summary 

A comparative study of the formation of the immune response induced by vaccines against 

avian influenza (H9) in chickens, including strains A/chicken/UAE/415/99 subline G1-like and 

A/chicken/Amursky/03/12/H9N2 subline Y280-like, is presented. It has been established that the use 

of the vaccine against avian influenza (H9N2), including the A/chicken/UAE/415/99 strain of the G1-

like subline, makes it possible to ensure 100 % formation of the immune response. Compared to the 

vaccine against avian influenza (H9N2), which includes the A/chicken/Amursky/03/12/H9N2 strain 

of the Y280-like subline, its use can increase the intensity of immunity by an average of 45.2 % and 

the uniformity of antibody titers by 24.8 %. Immunization of poultry against avian influenza with the 

vaccine against avian influenza (H9N2), including the A/chicken/UAE/415/99 strain of the G1-like 

subline for every 100,000 heads, due to an increase in the survival rate of birds and a higher level of 

hatching of chickens, allows to obtain a positive economic effect at the level 5010446.38 rubles, the 

economic efficiency of veterinary measures is 8.08 rubles. for one ruble of expenses.
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ʆʉʆɹɽʅʅʆʉʊʀ ʈʆʉʊɸ ʀ ʈɸɿɺʀʊʀʗ ʊɽʃʆʂ ɻʆʃʐʊʀʅʉʂʆʁ ʇʆʈʆɼʓ 

 

ɹʫʟʠʥʘ ʆ.ɺ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʏʝʨʝʤʫʭʘ ɽ.ɻ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ,  

ʉʳʯʝʚʘ ʀ.ʅ.2 ï ʢ.ʩ.-ʭ ʥ., ʜʦʮʝʥʪ, ɹʣʠʥʦʚʘ ɸ.ɺ.1 ï ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʟʦʦʪʝʭʥʠʠ 

 
1ʂʌ ʌɻɹʆʋ ɺʆ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

2ʌɻɹʆʋ ɺʆ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ.ʊʠʤʠʨʷʟʝʚʘ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ, ʪʝʣʢʠ, ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, ʧʨʠʨʦʩʪ, ʞʠʚʘʷ ʤʘʩʩʘ, 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 

Keywords: Holstein breed, heifers, growth, development, growth, live weight, reproductive 

qualities 

 

ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʫʜʦʡ ʥʘ ʬʫʨʘʞʥʫʶ ʢʦʨʦʚʫ ʚ ʪʦʚʘʨʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʜʦʩʪʠʛ ʧʦʨʷʜʢʘ 8000 ʢʛ ʤʦʣʦʢʘ, 

ʘ ʚ ʧʣʝʤʝʥʥʳʭ ï 10000-11000 ʢʛ ʤʦʣʦʢʘ [5, 

10]. ʂʨʦʤʝ ʩʝʣʝʢʮʠʠ ʥʘ ʚʳʩʦʢʫʶ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʨʘʙʦʪʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʞʠʚʦʪʥʳʭ ï 

ʞʠʚʦʡ ʤʘʩʩʝ ʠ ʚʦʟʨʘʩʪʫ ʧʝʨʚʦʛʦ 

ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ. 

ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʤʦʣʦʜʥʷʢʘ, ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʘ, ʣʠʥʝʡʥʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʢʦʨʤʣʝʥʠʷ [1, 2, 4, 6, 7, 8, 9, 10]. 

ʇʦʣʥʦʮʝʥʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ, ʢʘʢ 

ʦʩʥʦʚʥʦʡ ʚʥʝʰʥʠʡ ʬʘʢʪʦʨ, ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʧʨʘʚʣʝʥʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ 

ʤʦʣʦʜʥʷʢʘ, ʢʘʢ ʜʣʷ ʨʝʤʦʥʪʘ ʩʪʘʜʘ, ʪʘʢ ʠ ʥʘ 

ʦʪʢʦʨʤ [2, 3, 6]. ɺ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦ ʧʝʨʠʦʜʘʤ 

ʜʠʥʘʤʠʢʫ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ, ʥʝ 

ʜʦʧʫʩʢʘʷ ʢʘʢ ʥʠʟʢʠʭ ʧʨʠʨʦʩʪʦʚ (ʤʝʥʝʝ 600-

650 ʛ/ʩʫʪ), ʪʘʢ ʠ ʚʳʩʦʢʠʭ (ʙʦʣʝʝ 900 ʛ/ʩʫʪ). 

ʄʝʜʣʝʥʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʙʫʜʫʪ 

ʟʘʜʝʨʞʠʚʘʪʴ ʦʙʱʠʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʣʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʩʨʦʢʦʚ ʚʳʨʘʱʠʚʘʥʠʷ. ʀʟʙʳʪʦʯʥʦʝ 

ʢʦʨʤʣʝʥʠʝ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʦʞʠʨʝʥʠʶ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʦʜʘʚʣʝʥʠʷ ʧʦʣʦʚʦʡ ʬʫʥʢʮʠʠ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʦʩʝʤʝʥʝʥʠʷ ʠ 

ʢʨʘʪʥʦʩʪʠ ʦʩʝʤʝʥʝʥʠʷ [3, 7, 8, 9, 10]. 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʪʝʣʦʢ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʣʝʤʝʥʥʦʤ 

ʨʝʧʨʦʜʫʢʪʦʨʝ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ ɸʆ 

çɺʦʨʦʙʴʝʚʦè ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 

ʦʪʦʙʨʘʥʘ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ï 34 ʪʝʣʦʯʢʠ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ 2020 ʛ. ʨʦʞʜʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʩʪʘʚʣʝʥʳ ʚ ʭʦʟʷʡʩʪʚʝ, 

ʚʳʨʘʱʝʥʳ ʠ ʦʩʝʤʝʥʝʥʳ ʚ 2021-2022 ʛ.ʛ. ʚ 

ʚʦʟʨʘʩʪʝ 14-16 ʤʝʩʷʮʝʚ. 

ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ï ʜʦ 2-

ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʜʦʤʠʢʘʭ, ʜʘʣʝʝ ʛʨʫʧʧʦʚʦʝ ʚ ʩʝʢʮʠʠ, 

ʢʦʨʤʣʝʥʠʝ ʩʦʛʣʘʩʥʦ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʥʦʨʤ. 

ʇʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʜʘʥʥʳʤ 

ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʣʝʤʝʥʥʦʛʦ ʫʯʝʪʘ (ʀɸʉ 

çʉɽʃʕʂʉè - ʄʦʣʦʯʥʳʡ ʩʢʦʪ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʧʦʜʚʝʨʛʥʫʪ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʠ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʥʠʝʤ ʢ ʧʝʨʚʦʤʫ 

ʦʩʝʤʝʥʝʥʠʶ ʪʝʣʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ 

ʚʦʟʨʘʩʪ, ʥʦ ʠ ʠʭ ʨʘʟʚʠʪʠʝ. ʇʨʠ ʵʪʦʤ, 

ʨʘʟʚʠʪʠʝ ʪʝʣʦʢ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ, ʥʦ ʠ ʧʦ ʨʦʩʪʫ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʢʦʩʪʷʢʘ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 
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ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʷʭ: 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʠ ʘʙʩʦʣʶʪʥʳʭ ʧʨʠʨʦʩʪʘʭ 

ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʜʦ 18 ʤʝʩʷʮʝʚ, ʘ ʪʘʢʞʝ ʧʦ 

ʞʠʚʦʡ ʤʘʩʩʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʩʷʮʘ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ 

(ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ  

ɺʦʟʨʘʩʪ, ʤʝʩʷʮ ɾʠʚʘʷ ʤʘʩʩʘ ʪʝʣʦʢ, ʢʛ 
ʉʪʘʥʜʘʨʪ 

ʧʦʨʦʜʳ, ʢʛ 

Ñ ʂ ʩʪʘʥʜʘʨʪʫ ʧʦʨʦʜʳ 

ʢʛ % 

ʇʨʠ ʨʦʞʜʝʥʠʠ 36,74 Ñ 5,27 35 1,74 105,0 

6 184,6 Ñ 17,63 180 4,6 102,6 

12 340,9 Ñ 17,64 300 40,9 113,6 

ʧʨʠ ʧʝʨʚʦʤ 

ʦʩʝʤʝʥʝʥʠʠ 

(13,8Ñ0,73 ʤʝʩ.) 

386,3 Ñ 19,65 340 46,3 113,6 

18 443,6 Ñ 30,43 390 53,6 113,7 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʚʠʜʥʦ, ʯʪʦ 

ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʪʝʣʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʝʚʦʩʭʦʜʠʪ 

ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ 

ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘ 

ʧʦʨʦʜʳ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ 

ʤʘʩʩʳ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʚ 

ʚʦʟʨʘʩʪʝ 6 ʤʝʩʷʮʝʚ ï ʥʘ 5 ʠ 2,6 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʪʝʣʦʢ 

ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ (12 ʤʝʩʷʮʝʚ ʠ ʩʪʘʨʰʝ) 

ʨʘʟʥʠʮʘ ʫʞʝ ʩʦʩʪʘʚʣʷʝʪ 13,6-13,7 %.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦ 

ʧʝʨʠʦʜʘʤ (ʈʠʩʫʥʦʢ 1). 

ɺ ʧʝʨʚʳʝ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʨʦʞʜʝʥʠʷ ʫ ʪʝʣʦʢ ʥʘʙʣʶʜʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ ï 815-857 

ʛ/ʩʫʪ. ɺ ʩʣʝʜʫʶʱʠʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ 

ʧʨʦʠʩʭʦʜʠʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʨʠʨʦʩʪʦʚ ʞʠʚʦʡ ʤʘʩʩʳ ï ʚ ʚʦʟʨʘʩʪʝ 12-14 

ʤʝʩ. ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ 

ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʠ 825 ʛ/ʩʫʪ. ɺ ʚʦʟʨʘʩʪʝ 14-18 

ʤʝʩʷʮʝʚ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ 

ʤʘʩʩʳ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʨʝʟʢʦ 

ʫʤʝʥʴʰʠʣʠʩʴ ï ʜʦ 447 ʛ/ʩʫʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʩ ʚʦʟʨʘʩʪʦʤ ʚ ʩʚʷʟʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʦʨʛʘʥʠʟʤʘ. ɺ ʮʝʣʦʤ ʦʪ ʨʦʞʜʝʥʠʷ ʠ ʜʦ 18-

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʪʸʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʩʦʩʪʘʚʠʣ 742 ʛ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʪʝʣʦʢ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʧʝʨʠʦʜʘʤ, ʛ/ʩʫʪ 

 

ʌʘʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʥʘʯʘʣʘ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ. ʂ ʢʦʥʮʫ ʬʘʟʳ ʩʪʨʦʝʥʠʝ ʠ 

ʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ ʤʦʣʦʜʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʩʪʨʦʝʥʠʶ ʠ ʬʫʥʢʮʠʷʤ 

ʦʨʛʘʥʦʚ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ.  

ʊʝʣʢʠ ʦʪʣʠʯʘʣʠʩʴ ʢʨʝʧʢʠʤ 

ʢʦʩʪʷʢʦʤ, ʧʨʘʚʠʣʴʥʳʤ ʬʦʨʤʘʪʦʤ ʠ, ʚ 
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ʮʝʣʦʤ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʭʦʨʦʰʠʤ 

ʨʘʟʚʠʪʠʝʤ. ɺ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʧʦ ʵʢʩʪʝʨʴʝʨʫ, ʚʩʝʤ 

ʨʝʤʦʥʪʥʳʤ ʪʝʣʢʘʤ ʙʳʣ ʧʨʠʩʫʞʜʝʥ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ ï 5. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2021 

ʛʦʜʫ ʪʝʣʦʢ ʚ ʭʦʟʷʡʩʪʚʝ ʧʣʦʜʦʪʚʦʨʥʦ 

ʦʩʝʤʝʥʷʣʠ ʚ ʚʦʟʨʘʩʪʝ 14,35 ʤʝʩʷʮʘ (ʚ 

ʩʨʝʜʥʝʤ). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʨʦʢʦʚ 

ʦʩʝʤʝʥʝʥʠʷ (15-16 ʤʝʩʷʮʝʚ) ʠ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʤʦʥʪʥʳʭ 

ʪʝʣʦʢ. ʇʨʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤ ʨʦʩʪʝ ʪʝʣʦʢ 

ʚʘʞʥʦ ʥʝ ʜʦʧʫʩʪʠʪʴ ʦʞʠʨʝʥʠʷ, 

ʢʦʥʪʨʦʣʠʨʫʷ ʞʠʚʫʶ ʤʘʩʩʫ ʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʢʦʪʦʨʳʝ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 850 ʛ/ʩʫʪ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʚʳʨʘʱʠʚʘʥʠʷ 

ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 

ʦʮʝʥʠʪʴ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʚʳʨʘʱʠʚʘʥʠʷ. ʉʫʪʦʯʥʘʷ 

ʜʘʯʘ ʢʦʨʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ɺ ʧʝʨʚʳʝ ʪʨʠ ʤʝʩʷʮʘ ʚʳʨʘʱʠʚʘʥʠʷ 

ʦʩʥʦʚʥʳʤ ʢʦʨʤʦʤ ʜʣʷ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ 

ʷʚʣʷʝʪʩʷ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ, ʥʘʯʠʥʘʷ ʩ 3-ʛʦ 

ʜʥʷ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʥʘʯʠʥʘʶʪ ʧʨʠʫʯʘʪʴ ʢ 

ʧʨʝʩʪʘʨʪʝʨʥʦʤʫ ʢʦʤʙʠʢʦʨʤʫ, ʜʦʚʦʜʷ ʜʘʯʫ 

ʜʦ 400 ʛ ʢ 4 ʥʝʜʝʣʝ ʞʠʟʥʠ. ʉʦ ʚʪʦʨʦʛʦ 

ʤʝʩʷʮʘ ʞʠʟʥʠ ʚ ʨʘʮʠʦʥ ʪʝʣʦʢ ʚʚʦʜʷʪ ʩʝʥʘʞ 

ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (ʨʘʟʥʦʪʨʘʚʥʳʡ), 

ʥʘʯʠʥʘʷ ʩ 200 ʛ ʚ ʩʫʪʢʠ. ɺ ʚʦʟʨʘʩʪʝ 3-ʭ 

ʤʝʩʷʮʝʚ ʠʟ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʪʝʣʦʢ 

ʫʙʠʨʘʶʪ ʤʦʣʦʢʦ ʠ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʨʘʮʠʦʥʫ ʪʝʣʦʢ ʩʪʘʨʰʝʡ 

ʛʨʫʧʧʳ ï ʩʝʥʘʞ ʜʦʚʦʜʷʪ ʜʦ 8,5 ʢʛ, ʠʟ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʚʢʣʶʯʘʶʪ 

ʨʘʟʤʦʣ ʟʝʨʥʦʚʳʭ (ʪʨʠʪʠʢʘʣʝ, ʷʯʤʝʥʴ, 

ʢʫʢʫʨʫʟʘ, ʧʰʝʥʠʮʘ), ʰʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ ʠ 

ʢʦʤʙʠʢʦʨʤ ʂ-62 (ʜʣʷ ʪʝʣʷʪ). 

ʉ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʮʠʦʥʳ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 

ʩʪʨʫʢʪʫʨʝ ʨʘʮʠʦʥʦʚ ʥʝʪʝʣʝʡ ʠ ʚʢʣʶʯʘʶʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʥʘʞʘ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʵʥʝʨʛʠʠ ʠ 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 

3. 

ɼʣʷ ʪʝʣʷʪ ʚ ʧʝʨʠʦʜ ʧʝʨʚʳʭ ʪʨʝʭ 

ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ 

(ʜʝʬʠʮʠʪ 2,2 %) ʚ ʨʘʮʠʦʥʝ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ (ʥʘ 29,4 ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʠ 10,5 % 

ʚ ʧʦʩʣʝʜʫʶʱʠʝ) 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʮʠʦʥʦʚ ʩʣʝʜʫʶʱʝʛʦ 

ʧʝʨʠʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ 

ʛʨʫʧʧʳ ʩ 3 ʜʦ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ (ʚ 1,8 ʠ 2,3 ʨʘʟʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʧʦ ʛʨʫʧʧʘʤ, ʢʛ ʚ ʩʫʪʢʠ 

ʂʦʨʤʘ 

ɺʦʟʨʘʩʪ ʪʝʣʦʢ 

3ʜʥ. -1 

ʤʝʩ. 

1-3 ʤʝʩ. 3-6 ʤʝʩ. 6-12 ʤʝʩ. 12-15 ʤʝʩ. 15 ʤʝʩ. ʠ 

ʩʪʘʨʰʝ 

ʉʝʥʘʞ  - 0,2 8,5 17 22,5 26,5 

ʈʘʟʤʦʣ ʟʝʨʥʦʚʳʭ - - 1,5 - 0,5 - 

ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ - - 0,6 0,35 0,6 0,3 

ʂʦʤʙʠʢʦʨʤ ʂ-62 - - 2,8 1 - - 

ʂʦʤʙʠʢʦʨʤ ʧʨʝʩʪʘʨʪ. 0,4 0,65 - - - - 

ɼʨʦʙʠʥʘ - - - 1,5 - 1,5 

ʉʦʣʴ - - 0,07 0,1 0,1 0,1 

ʄʝʣ - - 0,08 0,15 0,15 0,15 

ʇʨʝʤʠʢʩʳ ʤʦʣʦʜ. - - 0,1 0,15 0,15 0,15 

ɸʙʩʦʨʙʝʥʪ ʤʠʢʦʪʦʢʩ. - - 0,03 0,03 0,03 0,03 

ʃʠʟʫʥʮʳ ʩʦʣʝʚʳʝ - - 0,03 0,03 0,03 0,05 

ʄʦʣʦʢʦ ʮʝʣʴʥʦʝ 6 6 - - - - 

ʀʪʦʛʦ, ʢʛ/ʛʦʣ. 6,4 6,85 13,71 20,31 24,06 28,78 
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ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʵʥʝʨʛʠʠ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ 

ʂʦʨʤʘ 

ɺʦʟʨʘʩʪ ʪʝʣʦʢ 

3ʜʥ. -1 

ʤʝʩ. 

1-3 ʤʝʩ. 3-6 ʤʝʩ. 6-12 

ʤʝʩ. 

12-15 

ʤʝʩ. 

15 ʤʝʩ. ʠ 

ʩʪʘʨʰʝ 

ʉʝʥʘʞ, ʆʕ, ʄɼʞ - 0,69 29,2 58,5 77,4 91,2 

ʇʇ, ʛ  4,60 195,5 391 517,5 609,5 

ʈʘʟʤʦʣ ʟʝʨʥʦʚʳʭ, ʆʕ, ʄɼʞ - - - - 5,53 - 

ʇʇ, ʛ - - - - 50,7 - 

ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥ., ʆʕ, ʄɼʞ - - 6,36 3,71 6,36 3,18 

ʇʇ, ʛ   231,6 135,1 231,6 115,8 

ʂʦʤʙʠʢʦʨʤ ʂ-62, ʆʕ, ʄɼʞ - - 29,96 10,7 - - 

ʇʇ, ʛ - - 470,4 168,0 - - 

ʂʦʤʙʠʢʦʨʤ ʧʨʝʩʪ., ʆʕ, ʄɼʞ 4,9 8,13 - - - - 

ʇʇ, ʛ 73,8 120 - - - - 

ɼʨʦʙʠʥʘ, ʆʕ, ʄɼʞ - - - 3,53 - 3,53 

ʇʇ, ʛ - - - 63 - 63 

ʄʦʣʦʢʦ ʮʝʣʴʥʦʝ, ʆʕ, ʄɼʞ 13,68 13,68 - - - - 

ʇʇ, ʛ 198 198 - - - - 

ʀʪʦʛʦ, ʆʕ, ʄɼʞ 18,58 22,5 65,5 76,44 89,29 97,91 

ʇʇ, ʛ 271,8 322,6 897,5 757,1 799,8 788,3 

ʊʨʝʙʫʝʪʩʷ ʧʦ ʥʦʨʤʝ, ʆʕ, ʄɼʞ 19 23 36 57 83 93 

ʇʇ, ʛ 210 292 390 467 659 854 

Ñ ʢ ʥʦʨʤʝ ʆʕ, % 97,8 97,8 182,0 134,1 107,6 105,3 

Ñ ʢ ʥʦʨʤʝ ʇʇ, % 129,4 110,5 230,1 162,1 121,4 92,3 

 

ʋʨʦʚʝʥʴ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʨʘʮʠʦʥʘʭ ʪʝʣʦʢ ʙʦʣʝʝ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʥʦ ʚʩʝ ʨʘʚʥʦ 

ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ ʜʦ 12-ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘ 34 %, ʧʦʩʣʝ ʛʦʜʘ ʥʘ 5-7,6 %. 

ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 

ʨʘʮʠʦʥʘʭ ʜʣʷ ʪʝʣʦʢ 6-12 ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ ʥʘ 62 %, ʜʣʷ 

ʪʝʣʦʢ 12 -15-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʚʳʰʘʝʪ 

ʥʦʨʤʫ ʥʘ 21,4 %, ʘ ʚ ʨʘʮʠʦʥʘʭ ʪʝʣʦʢ ʩʪʘʨʰʝ 

15-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʜʝʬʠʮʠʪ 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʠʣ 7,7 %. 

ʂʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ 

ʢʦʨʦʚʳ ʙʦʣʝʝ ʚʳʛʦʜʝʥ ʢʘʢ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ 

(ʵʢʦʥʦʤʠʷ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʫʩʢʦʨʝʥʠʝ 

ʦʙʦʨʦʪʘ ʩʨʝʜʩʪʚ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʨʤʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʩ 

ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʜʦ ʦʪʝʣʘ), ʙʳʩʪʨʦʡ 

ʩʤʝʥʝ ʧʦʢʦʣʝʥʠʡ ʚ ʩʪʘʜʝ, ʫʤʝʥʴʰʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, 

ʧʦʚʳʰʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ ʠ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ ʣʘʢʪʘʮʠʶ ʠ ʟʘ ʚʩʶ 

ʞʠʟʥʴ. 

ʈʘʥʥʝʝ ʦʩʝʤʝʥʝʥʠʝ ʪʝʣʦʢ ʤʦʣʦʯʥʳʭ 

ʧʦʨʦʜ ʚʦʰʣʦ ʚ ʧʨʘʢʪʠʢʫ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ. ʂʘʞʜʳʡ ʤʝʩʷʮ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʪʝʣʦʢ ʧʦʩʣʝ 

ʜʦʩʪʠʞʝʥʠʷ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

(ʦʪʩʪʘʚʰʠʭ ʚ ʨʘʟʚʠʪʠʠ) ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʜʦ 

ʧʝʨʝʚʦʜʘ ʚ ʛʨʫʧʧʫ ʢʦʨʦʚ. ʊʘʢʞʝ 

ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʯʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʥʳʭ 

ʨʦʜʦʚ ʫ ʥʝʪʝʣʝʡ ʚ ʚʦʟʨʘʩʪʝ 24-27 ʤʝʩʷʮʝʚ 

(ʦʩʝʤʝʥʝʥʥʳʭ ʚ 15-18 ʤʝʩʷʮʝʚ) ʥʘʠʤʝʥʴʰʘʷ 

ʠ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʝʩʣʠ ʨʦʜʳ ʧʨʦʭʦʜʷʪ ʚ 

ʙʦʣʝʝ ʨʘʥʥʝʤ ʠʣʠ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ. 

ʉʣʠʰʢʦʤ ʨʘʥʥʝʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʪʝʣʦʢ 

ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʥʝʜʦʨʘʟʚʠʪʠʶ, ʧʦʣʫʯʝʥʠʶ 

ʩʣʘʙʦʛʦ ʧʦʪʦʤʩʪʚʘ ʠ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ 

ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʚ ʭʦʟʷʡʩʪʚʝ 

ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʞʠʚʘʷ ʤʘʩʩʘ ʪʝʣʦʢ 

ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʨʠ ʵʪʦʤ ʩʨʘʚʥʠʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʦʢ, 

ʦʩʝʤʝʥʝʥʥʳʭ ʧʣʦʜʦʪʚʦʨʥʦ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ (1 

ʛʨʫʧʧʘ) ʠ ʤʘʩʩʳ ʪʝʣʦʢ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʝʝ ʦʜʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ (2 

ʛʨʫʧʧʘ) (ʊʘʙʣʠʮʘ 4).
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ʊʘʙʣʠʮʘ 4 ï ʇʦʢʘʟʘʪʝʣʠ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʦʩʝʤʝʥʷʝʤʦʩʪʠ ʪʝʣʦʢ 

ʇʦʢʘʟʘʪʝʣʴ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 
1 ʛʨʫʧʧʘ ʢʦ 2 

ʛʨʫʧʧʝ, % 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʣʦʢ ʚ ʛʨʫʧʧʝ, ʛʦʣ. 23 11 - 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʢʛ 35,83 ° 4,81 38,64 ° 5,89 107,84 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʨʠ ʧʝʨʚʦʤ 

ʦʩʝʤʝʥʝʥʠʠ, ʤʝʩ. 13,65 ° 0,78 14,09 ° 0,54 103,22 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ, 

ʢʛ 380,8 ° 16,52 397,8 ° 21,41 104,46 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʨʠ ʧʣʦʜʦʪʚʦʨʥʦʤ 

ʦʩʝʤʝʥʝʥʠʠ, ʤʝʩ. 13,65 ° 0,78 15,82 ° 0,60 115,90 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʧʣʦʜʦʪʚʦʨʥʦʤ 

ʦʩʝʤʝʥʝʥʠʠ, ʢʛ 380,8 ° 16,52 433,7 ° 25,38 113,89 

 

ʇʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝ ʚ 

ʚʦʟʨʘʩʪʝ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ (3,2 %), 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʝʚʳʰʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ 

ʪʝʣʦʢ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʢʘʢ ʧʨʠ ʨʦʞʜʝʥʠʠ (ʥʘ 

7,8 %), ʪʘʢ ʠ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ (ʥʘ 17 

ʢʛ, ʠʣʠ 4,5 %). ɼʣʷ ʧʣʦʜʦʪʚʦʨʥʦʛʦ 

ʦʩʝʤʝʥʝʥʠʷ ʪʝʣʦʢ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪ ʦʜʥʦʛʦ ʜʦ 

ʪʨʝʭ ʤʝʩʷʮʝʚ, ʚ ʩʨʝʜʥʝʤ 1,7 ʤʝʩʷʮʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʨʤʦʜʦʟ.  

ɼʣʷ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʝʣʦʢ, 

ʥʝʦʩʝʤʝʥʝʥʥʳʭ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʝʤʝʥʷʪʴ ʠʭ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʞʠʚʦʡ ʤʘʩʩʳ 

380 ʢʛ, ʪʘʢ ʢʘʢ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʞʠʚʘʷ ʤʘʩʩʘ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʮʝʥʪʘ 

ʧʣʦʜʦʪʚʦʨʥʳʭ ʦʩʝʤʝʥʝʥʠʡ ʚ ʭʦʟʷʡʩʪʚʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʘʥʘʣʠʟʝ ʨʦʩʪʘ 

ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ, ʚ 

ʧʝʨʚʳʝ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ 

ʠʟʙʳʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ (ʦʪ 10,5 ʜʦ 130 %) 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ 

ʤʦʣʦʜʥʷʢʘ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʘ ʚ 

ʩʣʝʜʫʶʱʠʝ 2-3 ʤʝʩʷʮʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʪʦʨʤʦʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʦʩʪʘ, ʥʝ ʜʦʧʫʩʢʘʷ ʥʘʙʦʨʘ ʠʟʙʳʪʦʯʥʦʡ 

ʤʘʩʩʳ ʠ ʦʞʠʨʝʥʠʷ ʪʝʣʦʢ, ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʡ. ʅʦ ʧʨʠ ʵʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʪʝʣʦʢ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʠ ʢʨʘʪʥʦʩʪʠ 

ʦʩʝʤʝʥʝʥʠʷ.  
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʢʘʯʝʩʪʚ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʣʝʤʝʥʥʦʛʦ 

ʨʝʧʨʦʜʫʢʪʦʨʘ ʧʘʨʘʤʝʪʨʳ ʞʠʚʦʡ ʤʘʩʩʳ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ ʧʦʨʦʜʳ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ. ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 14,35 ʤʝʩʷʮʘ (ʚ ʩʨʝʜʥʝʤ). ʂʦʨʤʣʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʚ ʭʦʟʷʡʩʪʚʝ ʥʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʦ ʧʦ ʵʥʝʨʛʠʠ ʠ ʧʝʨʝʚʘʨʠʤʦʤʫ ʧʨʦʪʝʠʥʫ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʜʦʣʶ 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʚ ʨʘʮʠʦʥʘʭ ʪʝʣʦʢ ʩ 3- ʜʦ 15-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʵʥʝʨʛʠʠ ʚ 

ʨʘʮʠʦʥʘʭ ʪʝʣʷʪ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦ ʨʘʩʭʦʜʦʚʘʪʴ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ ʠ ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʪʝʣʦʢ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʨʦʩʪʝ 

ʪʝʣʦʢ ʚʘʞʥʦ ʥʝ ʜʦʧʫʩʪʠʪʴ ʦʞʠʨʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʫʷ ʞʠʚʫʶ ʤʘʩʩʫ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ 

ʞʠʚʦʡ ʤʘʩʩʳ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 850 ʛ/ʩʫʪ. 

 

FEATURES OF GROWTH AND DEVELOPMENT OF HEIFERS OF THE HOLSTEIN BREED 

 

Buzina O.V., Cheremukha E.G., Sycheva I.N., Blinova A.V. 

Summary 

 

The purpose of the study was to study the dynamics of growth, development and reproductive 

qualities of Holstein heifers. The results of the analysis showed that under the conditions of a breeding 

reproducer, the live weight index of replacement young animals is higher than the breed standard in 

tension for the entire growing period. The age of the first fruitful insemination is 14.35 months (on 

average). Feeding replacement heifers on the farm is not balanced in terms of energy and digestible 

protein, it is necessary to reduce the proportion of concentrates in the diets of heifers from 3 to 15 

months of age and increase the energy level in the diets of calves of the age group from birth to 3 

months of age by introducing an energy feed supplement. This will allow more economical use of 

concentrated feed and reduce the cost of raising heifers. With intensive growth of heifers, it is 

important to prevent obesity by controlling live weight and average daily gains in live weight, which 

should not exceed 850 g / day.
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ʄʘʩʪʠʪ ï ʚʦʩʧʘʣʝʥʠʝ ʪʢʘʥʝʡ 

ʚʳʤʝʥʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝʤ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝʤ 

ʩʦʩʪʘʚʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʳʜʝʣʷʝʤʦʛʦ ʩʝʢʨʝʪʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ. ɺ ɸʇʂ ʚ 

ʦʩʥʦʚʥʦʤ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʩʫʙʢʣʠʥʠʯʝʩʢʫʶ 

ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʥʝ ʠʤʝʝʪ ʚʠʜʠʤʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʥʦ ʦʧʘʩʥʘ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʤ ʚʳʷʚʣʝʥʠʠ ʠ ʣʝʯʝʥʠʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʣʠʥʠʯʝʩʢʦʤʫ ʤʘʩʪʠʪʫ, 

ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʧʨʦʮʝʩʩ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ [2]. ʇʦʵʪʦʤʫ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 

ʜʠʘʛʥʦʟʘ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʚʦʜʠʪʴ ʢʨʦʤʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʝ, 

ʪʘʢʠʝ ʢʘʢ ʘʥʘʣʠʟʳ ʤʦʣʦʢʘ, ʢʨʦʚʠ [1, 8]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʤʘʩʪʠʪʘ ʥʘʙʣʶʜʘʶʪ ʩʥʠʞʝʥʠʝ ʙʝʣʢʘ ʥʘ 2,2 

% ʣʘʢʪʦʟʳ ʠ ʩʫʭʦʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ 

ʤʦʣʦʯʥʦʛʦ ʦʩʪʘʪʢʘ ʥʘ 10,65 % ʫ ʢʦʨʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʏʪʦ 

ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦʙ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʦʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ [1, 10].  

ɸʥʘʣʠʟʠʨʫʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫ 

ʢʦʨʦʚ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʝ ʤʘʩʪʠʪʘ 

ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ, ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ [4, 6, 7, 9]. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʛʜʝ ʥʘʙʣʶʜʘʣʠ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʢʦʨʦʚ ʚ 1,3 ʨʘʟʘ, 

ʦʪʤʝʯʘʶʪ ʥʘʩʳʱʝʥʥʦʩʪʴ ʢʨʦʚʠ 

ʛʝʤʦʛʣʦʙʠʥʦʤ ʥʘ 32,7 % ʫ ʙʦʣʴʥʳʭ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ (ʉʆʕ) 

ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ɿʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ 

ʚʳʷʚʣʝʥʦ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ (ʚ 

1,5 ʨʘʟʘ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʠʥʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʤʠ ʞʠʚʦʪʥʳʤʠ [3, 9, 11]. 

ɸʥʘʣʠʟʠʨʫʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, 

ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʦʚʦʜʠʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʯʝʤ ʠʩʢʣʶʯʘʝʪʩʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʙʦʚ ʢ ʧʨʝʧʘʨʘʪʘʤ [2, 7, 8].  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʦʧʠʩʘʥʥʦʝ, ʧʝʨʝʜ 

ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʧʨʝʜʣʦʞʠʪʴ 

ʤʝʪʦʜʳ ʪʝʨʘʧʠʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʆʆʆ çɸʇʂ 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘè 

ʄʘʤʘʜʳʰʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʚʟʷʪʦ 15 ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-

ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ 3-5-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, 

ʩʨʝʜʥʝʡ ʫʧʠʪʘʥʥʦʩʪʠ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 600-800 

ʢʛ, ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʤʘʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʢʣʠʥʠʯʝʩʢʦʤʫ ʠ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ. ʀʟ ʯʠʩʣʘ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʫ ʚʳʙʨʘʣʠ ʢʦʨʦʚ 

ʥʘ ʨʘʟʥʳʭ ʩʨʦʢʘʭ ʣʘʢʪʘʮʠʠ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ 
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ʧʝʨʠʦʜʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʞʠʚʦʪʥʳʭ 

ʧʦʜʚʝʨʛʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʘ ʢʝʪʦʟ-

ʢʝʪʦʤʝʪʨʦʤ. ɿʘʪʝʤ ʩʬʦʨʤʠʨʦʚʘʣʠ 3 ʛʨʫʧʧʳ 

ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ ʘʥʘʣʦʛʦʚ: 1 ʛʨʫʧʧʘ ʢʦʨʦʚ 

(ʢʦʥʪʨʦʣʴʥʘʷ) ʙʳʣʘ ʠʥʪʘʢʪʥʦʡ, ʢʣʠʥʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʝ ʞʠʚʦʪʥʳʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʣʝʯʝʥʠʶ; 2 ʠ 3 ʛʨʫʧʧʳ (ʦʧʳʪʥʘʷ 1, 2) 

ʙʦʣʴʥʳʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʤʘʩʪʠʪʘ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʣʝʯʝʥʠʶ ʧʦ ʩʭʝʤʘʤ 1, 2. 

ɾʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ, 

ʩʦʜʝʨʞʘʣʠʩʴ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ 

ʠ ʦʩʪʘʣʴʥʳʝ, ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʘʩʩʠʚʥʦʛʦ 

ʤʦʮʠʦʥʘ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʜʘʯʠ ʩʦʯʥʳʭ 

ʢʦʨʤʦʚ, ʚʦʜʘ ʚ ʚʦʣʶ.  

ʉ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʧʨʠ ʢʣʠʥʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ (ʊ, ʇ, ɼ) ʠ ʤʦʣʦʯʥʫʶ 

ʞʝʣʝʟʫ, ʫʯʠʪʳʚʘʣʠ ʩʨʝʜʥʠʡ ʥʘʜʦʡ ʤʦʣʦʢʘ. 

ʀʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʷʣʠ 

ʙʳʩʪʨʳʡ ʤʘʩʪʠʪʥʳʡ ʪʝʩʪ ʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʫ 

ʞʠʚʦʪʥʳʭ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ PCE-90 

Vet. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʚʦʡʩʪʚ ʤʦʣʦʢʘ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ AfiFarm. ʂʦʥʪʨʦʣʴ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʝʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ɺ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʧʨʠʤʝʥʷʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ 

çʂʦʤʙʠʤʘʩʪè, ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʠʟ 

ʨʘʩʯʝʪʘ 1 ʰʧʨʠʮ ʥʘ 1 ʧʦʨʘʞʝʥʥʫʶ ʯʝʪʚʝʨʪʴ 

ʞʠʚʦʪʥʦʛʦ 1 ʨʘʟ ʚ ʜʝʥʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 

ʩʫʪʦʢ, ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚʚʦʜʠʣʠ: 

çɸʤʦʢʩʠʮʠʣʣʠʥ 15 %è, ʜʚʫʢʨʘʪʥʦ, ʠʟ 

ʨʘʩʯʝʪʘ 1 ʤʣ ʥʘ 10 ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʯʝʨʝʟ ʜʝʥʴ, 

çɺʠʪʘʢʘʤè ʚ ʜʦʟʝ 20 ʤʣ ʥʘ ʛʦʣʦʚʫ, 1 ʨʘʟ ʚ 

ʜʝʥʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʩʫʪʦʢ.  

ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ 

ʧʨʝʧʘʨʘʪʘʤʠ çʄʘʤʠʢʫʨè ʚ ʜʦʟʝ 1 ʰʧʨʠʮ ʥʘ 

ʯʝʪʚʝʨʪʴ ʚʳʤʝʥʠ, çɸʤʦʢʩʠʮʠʣʣʠʥ 15 %è ʠ 

çɺʠʪʘʢʘʤè. ʇʨʝʧʘʨʘʪʳ ʧʨʠʤʝʥʷʣʠ ʚ ʪʦʡ ʞʝ 

ʜʦʟʠʨʦʚʢʝ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. 

ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʪʝʨʘʧʠʠ ʫʯʠʪʳʚʘʣʠ 

ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ, 

ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʪʝʧʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʣʝʯʝʥʠʷ ʚ ʜʚʫʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʜʦʡʢʦʡ ʥʘ 

ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦ 

ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʩʯʠʪʳʚʘʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ.  

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ 

ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʝʢʨʝʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʨʘʞʘʣʠʩʴ 

ʨʘʟʥʳʝ ʯʝʪʚʝʨʪʠ ʚʳʤʝʥʠ. ɺʳʟʜʦʨʦʚʣʝʥʠʝ 

ʢʦʨʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʧʝʨʚʦʡ ʩʭʝʤʦʡ ʙʳʣʦ 

ʣʫʯʰʝ. ʅʘ ʯʝʪʚʝʨʪʳʡ ʜʝʥʴ ʣʝʯʝʥʠʷ 

ʥʘʙʣʶʜʘʣʠ ʫʣʫʯʰʝʥʠʝ ʫ ʪʨʝʭ ʢʦʨʦʚ, ʠʟ 

ʧʷʪʠ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ ʧʦʢʘʟʘʪʝʣʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʫʣʴʩʘ, ʜʳʭʘʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʂʣʠʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʣʦ ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. 

ɼʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʝʢʨʝʪʘ ʚʳʤʝʥʠ ʫ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʳʟʜʦʨʦʚʣʝʥʠʝ 

ʢʦʨʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʚʪʦʨʦʡ ʩʭʝʤʦʡ 

ʥʘʩʪʫʧʠʣʦ ʫ ʜʚʫʭ ʢʦʨʦʚ ʠʟ ʧʷʪʠ, ʫ ʪʨʝʭ 

ʢʦʨʦʚ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʥʝ ʥʘʩʪʫʧʘʣʦ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ, ʧʨʠʤʝʥʠʣʠ ʜʨʫʛʫʶ ʩʭʝʤʫ ʣʝʯʝʥʠʷ.  

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ ʧʦʢʘʟʘʪʝʣʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ ʦʩʪʘʚʘʣʠʩʴ 

ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʂʣʠʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʣʦ ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʦʚ 

(ʊʘʙʣʠʮʘ 1) ʚ ʛʨʫʧʧʘʭ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʙʳʣʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 

ʢʦʣʝʙʘʣʘʩʴ ʧʨʝʜʝʣʘʭ ʦʪ 38,0 Áʉ ʜʦ 39,0 Áʉ, 

ʯʘʩʪʦʪʘ ʧʫʣʴʩʘ ʩʦʩʪʘʚʣʷʣʘ 59,2-77,0 ʫʜʘʨʦʚ 
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ʚ ʤʠʥʫʪʫ, ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ 19,2-25,0 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʤʠʥʫʪʫ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1, ʚʠʜʥʦ, ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ, 

ʢʘʢ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʘʢ ʠ ʚ ʢʦʥʮʝ ʥʝ 

ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʙʳʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʚʠʜʥʦ, ʯʪʦ ʥʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʤʦʣʦʢʘ 

ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʥʝ 

ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ 

ʤʘʩʪʠʪ. ɼʦ ʣʝʯʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʫ 

ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʣ 31,92 

ʣʠʪʨʘ, ʧʦʩʣʝ ʣʝʯʝʥʠʷ 33,32. ʋ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʜʦʡ ʙʳʣ 31,26 ʣʠʪʨʘ, ʚ ʢʦʥʮʝ 33,26. ʀʟ 

ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʚʳʩʠʣʩʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʟʜʦʨʦʚʳʭ 

ʢʦʨʦʚ ʚ ɸʇʂ çʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘè ʩʦʩʪʘʚʣʷʣ ʧʨʠʤʝʨʥʦ 40 ʣʠʪʨʦʚ. 

ʉʨʘʚʥʠʚʘʷ ʧʦʢʘʟʘʪʝʣʠ ʫʜʦʷ ʢʦʨʦʚ ʫ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʚʠʜʥʦ 

ʩʥʠʞʝʥʠʝ ʥʘ 10,1 ʣʠʪʨʦʚ, ʯʪʦ ʤʦʞʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʛʠʧʦʛʘʣʘʢʪʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 

ʧʦʚʳʰʘʝʪʩʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ, ʪʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʦʩʪ 

ʣʘʢʪʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʫʣʴʩʘ, ʜʳʭʘʥʠʷ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʢʦʨʦʚ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, (MÑm) 

ʇʦʢʘʟʘʪʝʣʴ/ 

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ  ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ  

  
ʢʦʥʪʨʦʣʴʥʘʷ, 

n=10 

1-ʷ ʦʧʳʪʥʘʷ, 

n=10 

2-ʷ ʦʧʳʪʥʘʷ, 

n=10 

ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ   38,12Ñ0,04 38,0Ñ0,14 38,12Ñ0,41 37,5-39,5 

ʇʫʣʴʩ, ʫʜ/ʤʠʥ  69,5Ñ1,2 73,0Ñ0,4 75,2Ñ1,2 50-80 

ɼʳʭʘʥʠʝ, 

ʜʳʭ.ʜʚ/ʤʠʥ  
22,0Ñ1,55 25,0Ñ0,61 24,2Ñ0,35 12-25 

ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ   38,9Ñ0,04 39,0Ñ0,23 38,7Ñ0,31 37,5-39,5 

ʇʫʣʴʩ, ʫʜ/ʤʠʥ  70Ñ1,3 77,0Ñ0,3 59,2Ñ1,6 50-80 

ɼʳʭʘʥʠʝ, 

ʜʳʭ.ʜʚ/ʤʠʥ  
23,0Ñ1,31 22,0Ñ0,51 19,2Ñ0,65 12-25 

  

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʫʜʦʷ ʤʦʣʦʢʘ ʫ ʢʦʨʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, (MÑm) 

ʇʦʢʘʟʘʪʝʣʴ/ ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ  

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ  

ʂʦʥʪʨʦʣʴʥʘʷ, 

n=10  

1-ʷ ʦʧʳʪʥʘʷ, 

n=10 

2-ʷ ʦʧʳʪʥʘʷ, 

n=10   

ʉʨʝʜʥʠʡ ʥʘʜʦʡ ʤʦʣʦʢʘ 

ʟʘ ʩʫʪʢʠ/ʣ 

ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ  

42,2 Ñ 3,45 31,92 Ñ 4,95 31,26 Ñ 5,32 

ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ  

43,2 Ñ 3,45 33,32 Ñ 4,65 33,26 Ñ 3,32 

  

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʦʣʦʢʘ ʫ ʢʦʨʦʚ (ʊʘʙʣʠʮʘ 3) ʚ ʛʨʫʧʧʘʭ ʟʘ 

ʚʝʩʴ ʧʝʨʠʦʜ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ, 

ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʨʘ ʢ ʙʝʣʢʫ ʩʦʩʪʘʚʣʷʣʘ 1,14-

2,2 %, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʝʩʧʝʯʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʵʥʝʨʛʠʝʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʢʣʝʪʯʘʪʢʦʡ. ʇʨʦʮʝʥʪʥʳʡ ʩʦʩʪʘʚ ʣʘʢʪʦʟʳ 

ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 3,6-4,1 %, ʧʦʢʘʟʘʪʝʣʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʣ 7,93ï

9,16 ʤʉʤ/ʩʤ. ʈʘʩʩʤʦʪʨʝʚ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 3, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ ʩʥʠʟʠʣʩʷ 

ʧʦʢʘʟʘʪʝʣʴ ʣʘʢʪʦʟʳ, ʠ ʧʦʚʳʩʠʣʘʩʴ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ. ʉʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʟʳ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʤʦʞʝʪ, ʢʘʢ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ 

ʠ ʧʦʥʠʞʘʪʴʩʷ. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

(ʊʘʙʣʠʮʘ 4) ʚ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʦʢʘʟʘʪʝʣʷʭ 

ʣʝʡʢʦʮʠʪʦʚ, ʛʨʘʥʫʣʦʮʠʪʘʭ, ʛʝʤʘʪʦʢʨʠʪʘ ʥʝ 

ʦʪʤʝʯʘʣʠ, ʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʡʢʦʮʠʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʥʠʞʝʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʥʠʞʝ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʢʦʥʮʝ ʦʧʳʪʘ. ʊʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʦʧʳʪʘ. 

 

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʦʣʦʢʘ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, n=30, (MÑm)  

ʇʦʢʘʟʘʪʝʣʴ/  

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ  

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ  ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ  ʢʦʥʪʨʦʣʴʥʘʷ, 

n=10   

1-ʷ ʦʧʳʪʥʘʷ, 

n=10 

2-ʷ ʦʧʳʪʥʘʷ, 

n=10 

 ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ   

ɾʠʨ: ɹʝʣʦʢ, %  1,38 Ñ 0,12  1,20 Ñ 0,2  1,14 Ñ 0,2  1,1:1,5  

ʃʘʢʪʦʟʘ, %  3,95 Ñ 0,05  3,60 Ñ 0,18  3,89 Ñ 0,07  4,6-5,6  

ʕʣʝʢʪʨʦʧʨʦʚʦʜ 

ʥʦʩʪʴ, ʤʉʤ/ʩʤ  

8,33 Ñ 0,31  9,10 Ñ 0,45  9,16 Ñ 0,44  6 - 6,5  

 ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ   

ɾʠʨ: ɹʝʣʦʢ, %  1,32 Ñ 0,12  2,20 Ñ 0,18  1,94 Ñ 0,2  1,1 : 1,5  

ʃʘʢʪʦʟʘ, %  4,1 Ñ 0,05  4,1 Ñ 0,21  4,0 Ñ 0,5  4,6-5,6  

ʕʣʝʢʪʨʦʧʨʦʚʦʜ 

ʥʦʩʪʴ, ʤʉʤ/ʩʤ  

8,1 Ñ 0,31  7,93 Ñ 0,25 8,4 Ñ 0,29  6 - 6,5  

  

ʊʘʙʣʠʮʘ 4 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, (MÑm)  

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ  

ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʝ 
ʢʦʥʪʨʦʣʴʥʘʷ, 

n=10 

1-ʷ ʦʧʳʪʥʘʷ, 

n=10 

2-ʷ  

ʦʧʳʪʥʘʷ, 

n=10 

 ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ   

ʃʝʡʢʦʮʠʪʳ ʭ 109/L  9,32Ñ0,42  12,2Ñ3,2  11,5Ñ1,4  4,5 - 12  

ɻʨʘʥʫʣʦʮʠʪʳ ʭ109/L  40Ñ1,9  50,1Ñ0,1  52,4Ñ0,1  28 - 58  

ʕʨʠʪʨʦʮʠʪʳ ʭ1012/L  8,20Ñ0,4  4,35Ñ0,23  5,5Ñ0,18  5 ï 7,5  

ɻʝʤʘʪʦʢʨʠʪ, %  43Ñ0,52  35,3Ñ0,22  32,4Ñ0,24  35ï 45  

 ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ   

ʃʝʡʢʦʮʠʪʳ ʭ 109/L  8,02Ñ0,12  8,2Ñ3,2  9,5Ñ1,4  4,5 - 12  

ɻʨʘʥʫʣʦʮʠʪʳ ʭ 109/L  58Ñ1,4  45,1Ñ0,1  48,4Ñ0,1  28 - 58  

ʕʨʠʪʨʦʮʠʪʳ ʭ 1012/L  7,56Ñ0,19  4,9Ñ0,23  5,0Ñ0,18  5 ï 7,5  

ɻʝʤʘʪʦʢʨʠʪ, %  42Ñ0,13  33,3Ñ0,22  34,4Ñ0,24  35 - 45  

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 4 ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʢʘʟʘʪʝʣʠ ʣʝʡʢʦʮʠʪʦʚ ʙʳʣʠ ʚʳʰʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʫ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ [5]. ʇʦʚʳʰʝʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʠ 

ʧʦʩʣʝʨʦʜʦʚʳʤ ʧʝʨʠʦʜʦʤ. ʋ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʵʨʠʪʨʦʮʠʪʦʧʝʥʠʷ 

ʦʪʤʝʯʘʣʘʩʴ ʢ ʢʦʥʮʫ ʦʧʳʪʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʚʠʪʘʤʠʥʦʚ, 

ʩʥʠʞʝʥʠʝʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ [3, 5, 

7].  

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʣʫʯʰʝʡ 

ʩʭʝʤʦʡ ʣʝʯʝʥʠʷ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʤʘʩʪʠʪʘ - ʧʝʨʚʘʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ 

çʂʦʤʙʠʤʘʩʪè. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ 
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ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʫʣʴʩʘ, ʜʳʭʘʥʠʷ 

ʦʩʪʘʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ ʚ ʜʚʫʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʞʠʨʘ ʢ ʙʝʣʢʫ ʚ ʢʦʥʮʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʩʠʣʝʥʠʠ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ 

ʙʳʣʘ ʚʳʰʝ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ. ɺ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʣʘʢʪʦʟʳ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʠ. ɺ ʧʦʢʘʟʘʪʝʣʷʭ 

ʢʨʦʚʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʦʩʴ 

ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʢ ʢʦʥʮʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʥʠʞʝʥʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʠ 

ʥʘʭʦʞʜʝʥʠʠ ʠʭ ʥʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 

ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʢʨʳʪʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʨʛʘʥʝ ʠ ʪʢʘʥʷʭ.  
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʧʨʝʜʣʦʞʠʪʴ ʤʝʪʦʜʳ ʪʝʨʘʧʠʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʧʨʝʧʘʨʘʪʘ çʂʦʤʙʠʤʘʩʪè ʚ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ. ʂʣʠʥʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʘ ʠʤʝʥʥʦ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʫʣʴʩʘ, ʜʳʭʘʥʠʷ 

ʦʩʪʘʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʣʦʢʘ ʚ ʜʚʫʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʞʠʨʘ ʢ ʙʝʣʢʫ ʚ ʢʦʥʮʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʩʠʣʝʥʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʘ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʥʠʞʝʥʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʠʟʤʘ ʠ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʢʨʳʪʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʨʛʘʥʝ ʠ ʪʢʘʥʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʝ ʤʘʩʪʠʪʘ, ʙʝʟ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʦʣʦʢʘ. 

  

COMPARATIVE EVALUATION OF TREATMENT OF SUBCLINICAL MASTITIS IN COWS 

 

Valiullina D.F., Sergeeva A.A., Stolbov D.S., Salyakhov A.Sh., Khusainova A.T. 

Summary 

 

The aim of the research was to propose methods of therapy for the subclinical form of mastitis 

in cows. The results of the studies showed that the intracisternal administration of the drug 

"Combimast" in the treatment regimen showed the best result. Clinical studies of animals of 

experimental groups, namely, temperature, pulse, respiration remained within the physiological 

norm. According to the results of laboratory studies of milk in two experimental groups, an increase 

in the ratio of fat to protein was observed at the end of the experiment, which indicates an increase in 

metabolic processes. In the hematological parameters in the experimental groups, an increase in the 

number of leukocytes was noted, and by the end of the experiment, a decrease, which is associated 

with the use of antibacterial drugs. A decrease in the number of red blood cells in the blood of animals 

is associated with the physiological state of the body and the presence of latent inflammation in the 

organ and tissues. The obtained research results clearly show changes in the subclinical form of 

mastitis, without pronounced clinical signs in the hematological and physico-chemical parameters of 

milk.
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʇʆʃʀɺʀʊɸʄʀʅʅʆɻʆ ʇʈɽʇɸʈɸʊɸ ʅɸ  

ɾʀʈʅʆ-ʂʀʉʃʆʊʅʓʁ ʉʆʉʊɸɺ ʄʗʉɸ ʎʓʇʃʗʊ-ɹʈʆʁʃɽʈʆɺ 

 

ɺʘʩʠʣʝʚʠʯ ʌ.ʀ. ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ɹʘʯʠʥʩʢʘʷ ɺ.ʄ. ï ʜ.ʙ.ʥ., ʜʦʮʝʥʪ, 

ɻʦʥʯʘʨ ɼ.ɺ. ï ʢ.ʙ.ʥ. 

 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʨʥʦ-ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʤʷʩʘ, ʅʠʪʘʤʠʥ, ʤʷʩʦ, ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, 

ʧʦʣʠʚʠʪʘʤʠʥʥʳʡ ʧʨʝʧʘʨʘʪ 

Keywords: fatty acid composition of meat, Nitamin, meat, broiler chickens, multivitamin 

preparation 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʋʩʧʝʰʥʦ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʤʦʞʥʦ ʟʘ ʩʯʝʪ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʢʦʪʦʨʦʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʩʪʨʘʥʳ ʧʨʦʜʫʢʪʘʤʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [7]. ʂʘʯʝʩʪʚʦ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʟʜʦʨʦʚʴʷ 

ʧʪʠʮ, ʫʩʣʦʚʠʡ ʠʭ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ ʠ 

ʜʨʫʛʠʭ ʥʝʤʘʣʦʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʚʦʜʷʪʩʷ ʤʘʩʰʪʘʙʥʳʝ 

ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʠ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ [1, 3, 5]. ʇʦ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʢʘʢ ʧʦʚʳʰʝʥʠʶ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʪʠʮ, ʩʪʠʤʫʣʷʮʠʠ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ ʠ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʪʘʢ 

ʠ ʥʘʩʳʱʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, 

ʚʠʪʘʤʠʥʘʤʠ, ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʞʠʨʥʳʤʠ 

ʢʠʩʣʦʪʘʤʠ ʠ ʪ.ʜ. [4, 6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ 

ʧʦʣʠʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʅʠʪʘʤʠʥè ʥʘ 

ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚ ʤʷʩʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʣʩʷ 

ʧʨʝʧʘʨʘʪ çʅʠʪʘʤʠʥè, ʩʦʜʝʨʞʘʱʠʡ ʚ 1 ʤʣ: 

ʚʠʪʘʤʠʥ ɸ ï 50000 ʄɽ/ʤʣ; ʚʠʪʘʤʠʥ D3 ï 

5000 ʄɽ/ʤʣ; ʚʠʪʘʤʠʥ ɽ ï 50 ʤʛ/ʤʣ; ʡʦʜ 

ʦʨʛʘʥʠʯʝʩʢʠʡ ʚ ʚʠʜʝ 3,5-ʜʠʡʦʜ-L-ʪʠʨʦʟʠʥʘ 

ï 400 ʤʢʛ/ʤʣ; ʩʝʣʝʥ (IV) ʚ ʚʠʜʝ ʩʝʣʝʥʠʪʘ 

ʥʘʪʨʠʷ ï 170 ʤʢʛ/ʤʣ; ʢʦʥʩʝʨʚʘʥʪ 

(ʤʝʪʠʣʧʘʨʘʙʝʥ) ï 1,5 ʤʛ/ʤʣ; ʞʝʣʝʟʦ ï 2,8 ʛ; 

ʘʥʪʠʦʢʩʠʜʘʥʪ (ʠʦʥʦʣ) ï 0,1 ʤʛ/ʤʣ; 

ʵʤʫʣʴʛʘʪʦʨ (ʧʦʣʠʩʦʨʙʘʪ 80) ï 210 ʤʛ/ʤʣ; 

ʩʪʘʙʠʣʠʟʘʪʦʨ ʵʤʫʣʴʩʠʠ (ʛʣʠʮʝʨʠʥ) ï 60 

ʤʛ/ʤʣ; ʚʦʜʫ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʜʦ 1,00 ʤʣ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʢʘʬʝʜʨʝ 

ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹïʄɺɸ 

ʠʤʝʥʠ ʂ. ʀ. ʉʢʨʷʙʠʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʮʳʧʣʷʪʘ-

ʙʨʦʡʣʝʨʳ ʂʦʙʙ-500 ʚ ʢʦʣʠʯʝʩʪʚʝ 40 ʛʦʣʦʚ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ 

ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ. ʇʪʠʮʘʤ ʧʝʨʚʦʡ 

(ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʩ 5-ʪʠ ʩʫʪʦʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ 

çʅʠʪʘʤʠʥè ʩ ʚʦʜʦʡ ʜʣʷ ʧʦʝʥʠʷ ʚ ʜʦʟʝ 1 ʤʣ/ʣ 

ʚʦʜʳ ʯʝʨʝʟ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ (ʜʦ 35-ʪʠ ʩʫʪʦʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ). ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ 

ʢʦʥʪʨʦʣʝʤ, ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ 
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ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ.  

ʇʪʠʮʳ ʦʙʝʠʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʣʠʩʴ ʚ 

ʦʧʪʠʤʘʣʴʥʳʭ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʚ ʪʠʧʦʚʳʭ ʢʣʝʪʢʘʭ 

ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʪʦʣʴʢʦ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ 

ʧʪʠʮʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ (ʛʨʫʜʢʠ) ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʸʥʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʆʪʙʦʨ 

ʧʨʦʙ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʫʜʢʠ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 31467-2012 çʄʷʩʦ ʧʪʠʮʳ, 

ʩʫʙʧʨʦʜʫʢʪʳ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠʟ ʤʷʩʘ 

ʧʪʠʮʳ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʠʭ ʢ ʠʩʧʳʪʘʥʠʷʤè. ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʨʥʦ-

ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ ʈ 55483-2013 çʄʷʩʦ ʠ ʤʷʩʥʳʝ 

ʧʨʦʜʫʢʪʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠè. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ 

ʧʪʠʮ ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʘʜʝʞʘ ʠ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʡ ʦʥ ʥʦʨʤʳ 

ʩʦʩʪʦʷʥʠʷ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʠ ʮʚʝʪʘ ʧʦʤʝʪʘ ʠ ʪ.ʜ. ɺʩʝ ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ 

ʙʳʣʠ ʘʢʪʠʚʥʳ, ʦʪʢʣʦʥʝʥʠʡ ʚ ʧʦʪʨʝʙʣʝʥʠʠ 

ʚʦʜʳ ʠ ʢʦʨʤʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʧʨʝʧʘʨʘʪʘ çʅʠʪʘʤʠʥè ʥʘ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʳʡ 

ʩʦʩʪʘʚ ʤʷʩʘ (ʛʨʫʜʢʠ) ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʦʙʨʘʟʮʘʭ ʧʦ ɻʆʉʊ ʈ 55483-2013 çʄʷʩʦ 

ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʞʠʨʥʦʡ 

ʢʠʩʣʦʪʳ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, % ʢ ʩʫʤʤʝ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

ʄʘʩʣʷʥʘʷ ʉ 4:0 0,04Ñ0,01 0,05Ñ0,01 

ʂʘʧʨʦʥʦʚʘʷ ʉ 6:0 0,07Ñ0,01 0,09Ñ0,01 

ʂʘʧʨʠʣʦʚʘʷ ʉ 8:0 0,15Ñ0,02 0,06Ñ0,01 

ʃʘʫʨʠʥʦʚʘʷ ʉ 12:0 0,34Ñ0,01 0,02Ñ0,01 

ʄʠʨʠʩʪʠʥʦʚʘʷ ʉ 14:0 0,59Ñ0,09 0,73Ñ0,11 

ʇʝʥʪʘʜʝʢʘʥʦʚʘʷ ʉ 15:0 0,24Ñ0,07 0,35Ñ0,03 

ʇʝʥʪʘʜʝʮʝʥʦʚʘʷ ʉ 15:1 (ʩ10) 0,63Ñ0,07 0,65Ñ0,02 

ʇʘʣʴʤʠʪʠʥʦʚʘʷ ʉ 16:0 19,01Ñ0,96 17,78Ñ0,68 

ʇʘʣʴʤʠʪʦʣʝʠʥʦʚʘʷ ʉ 16:1 8,59Ñ0,8 7,38Ñ0,6 

ɻʝʧʪʘʜʝʢʘʥʦʚʘʷ ʉ 17:0 5,21Ñ0,8 2,16Ñ0,5 

ʄʘʨʛʘʨʦʣʝʚʘʷ ʉ 17:1 - 1,04Ñ0,58 

ʉʪʝʘʨʠʥʦʚʘʷ ʉ 18:0 3,63Ñ0,37 3,37Ñ0,41 

ʆʣʝʠʥʦʚʘʷ ʉ 18:1 (ʩ9) 37,29Ñ0,73 37,97Ñ0,39 

ʕʣʘʠʜʠʥʦʚʘʷ ʉ 18:1 (t9) 2,7Ñ0,18 2,7Ñ0,14 

ʃʠʥʦʣʝʚʘʷ ʉ 18:2n6 18,89Ñ0,87 20,05Ñ0,34 

ɻʘʤʤʘ-ʣʠʥʦʣʝʥʦʚʘʷ ʉ 18:3 n6 0,92Ñ0,21 1,82Ñ0,19 

ɸʣʴʬʘ-ʣʠʥʦʣʝʥʦʚʘʷ ʉ 18:3n3 0,6Ñ0,09 1,57Ñ0,13 

ɸʨʘʭʠʥʦʚʘʷ ʉ 20:0 0,13Ñ0,01 0,77Ñ0,04 

ʕʡʢʦʟʝʥʦʚʘʷ (ʛʦʥʜʦʠʥʦʚʘʷ) ʉ 

20:1 (ʩ11) 

0,6Ñ0,07 0,73Ñ0,04 

ʕʡʢʦʟʘʜʠʝʥʦʚʘʷ ʉ 20:2 0,4Ñ0,01 - 

ʕʡʢʦʟʘʪʨʠʝʥʦʚʘʷ ʉ 20:3 

(ʩ11,14,17) n3 

- 0,71Ñ0,07 

ʅʘʩʳʱʝʥʥʳʝ 29,37 28,32 

ʄʦʥʦʥʝʥʘʩʳʱʝʥʥʳʝ 49,82 47,47 

ʇʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ, ʚ ʪ.ʯ.: 20,81 24,21 

ʆʤʝʛʘ-6 19,21Ñ0,91 21,93Ñ0,38 

ʆʤʝʛʘ-3 0,6Ñ0,09 2,28Ñ0,27 

 

 



31  

ʇʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ 

ʪʘʙʣʠʮʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ 

ʧʨʝʧʘʨʘʪʘ çʅʠʪʘʤʠʥè ʧʦ ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʤʷʩʝ, ʘ ʠʤʝʥʥʦ ʚ ʛʨʫʜʢʝ, ʧʪʠʮ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʥʘ 

3,4%, ʘ ʠʤʝʥʥʦ ʦʤʝʛʘ-6 ï ʥʘ 2,72 % ʠ ʦʤʝʛʘ-

3 ï ʥʘ 1,68 %. ʇʨʠ ʵʪʦʤ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʩʥʠʟʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʷʩʝ ʧʪʠʮ 

ʥʘʩʳʱʝʥʥʳʭ (ʥʘ 1,05 %) ʠ 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ (ʥʘ 2,35 %) ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ. 

ʇʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʞʠʨʦʚʦʛʦ ʦʙʤʝʥʘ, ʫʢʨʝʧʣʷʶʪ ʠʤʤʫʥʥʫʶ ʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʳ, ʫʣʫʯʰʘʶʪ 

ʨʘʙʦʪʫ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʡʪʨʘʣʠʟʫʶʪ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʦʩʪʨʦʝʥʠʠ 

ʧʦʣʥʦʮʝʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʦʙʦʣʦʯʝʢ [2]. ʀʭ 

ʜʝʬʠʮʠʪ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʨʷʜʘ 

ʧʘʪʦʣʦʛʠʡ, ʧʦʵʪʦʤʫ ʜʣʷ ʯʝʣʦʚʝʢʘ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʦʤʝʛʘ-3 ʠ ʦʤʝʛʘ-6) 

ʩ ʧʠʱʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʧʨʝʧʘʨʘʪʘ çʅʠʪʘʤʠʥè ʮʳʧʣʷʪʘʤ-

ʙʨʦʡʣʝʨʘʤ ʩ 5-ʪʠ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʝʨʦʨʘʣʴʥʦ ʩ ʚʦʜʦʡ ʜʣʷ ʧʦʝʥʠʷ ʚ ʜʦʟʝ 1 ʤʣ/ʣ 

ʚʦʜʳ ʯʝʨʝʟ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ (ʜʦ 35-ʪʠ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ) 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʤʷʩʝ, ʘ ʠʤʝʥʥʦ ʚ ʛʨʫʜʢʝ ʧʪʠʮ, 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʥʘ 3,4 

%, ʘ ʠʤʝʥʥʦ ʦʤʝʛʘ-6 ï ʥʘ 2,72 % ʠ ʦʤʝʛʘ-3 ï 

ʥʘ 1,68 %. ʇʨʠ ʵʪʦʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʩʥʠʟʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʷʩʝ ʧʪʠʮ 

ʥʘʩʳʱʝʥʥʳʭ (ʥʘ 1,05 %) ʠ 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʡ (ʥʘ 2,35 %) ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ. 
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ɺʘʩʠʣʝʚʠʯ ʌ.ʀ., ɹʘʯʠʥʩʢʘʷ ɺ.ʄ., ɻʦʥʯʘʨ ɼ.ɺ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʦʣʠʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çʅʠʪʘʤʠʥè ʥʘ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʤʷʩʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 

ʢʘʬʝʜʨʝ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹïʄɺɸ 

ʠʤʝʥʠ ʂ. ʀ. ʉʢʨʷʙʠʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ 

ʂʦʙʙ-500 ʚ ʢʦʣʠʯʝʩʪʚʝ 40 ʛʦʣʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ. 

ʇʪʠʮʘʤ ʧʝʨʚʦʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʩ 5-ʪʠ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ 

çʅʠʪʘʤʠʥè ʩ ʚʦʜʦʡ ʜʣʷ ʧʦʝʥʠʷ ʚ ʜʦʟʝ 1 ʤʣ/ʣ ʚʦʜʳ ʯʝʨʝʟ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ (ʜʦ 35-ʪʠ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ). ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ, ʮʳʧʣʷʪʘ-

ʙʨʦʡʣʝʨʳ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 55483-2013 çʄʷʩʦ ʠ 

ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠè. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʪʠʮ ʥʝ 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʘʜʝʞʘ ʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʡ ʦʥ ʥʦʨʤʳ ʩʦʩʪʦʷʥʠʷ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, 

ʢʦʥʩʠʩʪʝʥʮʠʠ ʠ ʮʚʝʪʘ ʧʦʤʝʪʘ ʠ ʪ.ʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ ʧʨʝʧʘʨʘʪʘ çʅʠʪʘʤʠʥè ʧʦ ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʤʷʩʝ, ʘ ʠʤʝʥʥʦ ʚ ʛʨʫʜʢʝ, ʧʪʠʮ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʥʘ 3,4 %, ʘ ʠʤʝʥʥʦ ʦʤʝʛʘ-6 ï ʥʘ 2,72 % ʠ ʦʤʝʛʘ-3 ï ʥʘ 1,68 %. ʇʨʠ ʵʪʦʤ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʥʠʟʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʷʩʝ ʧʪʠʮ ʥʘʩʳʱʝʥʥʳʭ (ʥʘ 1,05 %) ʠ 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ (ʥʘ 2,35 %) ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

 

STUDY OF THE INFLUENCE OF A MULTIVITAMINE PREPARATION ON THE FATTY-

ACID COMPOSITION OF BROILER CHICKEN MEAT 

 

Vasilevich F.I., Bachinskaya V.M., Gonchar D.V. 

Summary 

 

The article presents the results of a study of the effect of the multivitamin preparation 

"Nitamin" on the fatty acid composition of broiler chicken meat. The experiment was carried out at 

the Department of Parasitology and Veterinary and Sanitary Expertise of the Federal State Budgetary 

Educational Institution of Higher Education of the MGAVMiBïMVA named after K.I. Skryabin. 

The objects of the study were Cobb-500 broiler chickens in the amount of 40 heads, divided into two 

groups according to the principle of analogues. Birds of the first (experimental) group from the age 

of 5 days were orally administered the drug "Nitamin" with water for drinking at a dose of 1 ml/l of 

water every other day during the entire growing period (up to 35 days of age). The second group 

served as a control, broiler chickens were kept on a standard diet without additional administration 

of drugs. Fatty acid composition was determined according to GOST R 55483-2013 ñMeat and meat 

products. Determination of fatty acid composition by gas chromatographyò. Throughout the entire 

period of the study, by conducting a clinical examination of birds, no case was recorded and any 

deviations from the norm of the condition of the skin, the consistency and color of the litter, etc. As 

a result of the experiment, it was found that the introduction of the drug "Nitamin" into the diet of 

broiler chickens according to the indicated scheme contributes to an increase in the content of 

polyunsaturated fatty acids in meat, namely in the breast, birds by 3.4%, namely omega-6 - by 2, 72% 

and omega-3 - by 1.68%. At the same time, the content of saturated (by 1.05%) and monounsaturated 

(by 2.35%) fatty acids in poultry meat decreased in the experimental group.
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ʅʆʈʄʓ ɺʈɽʄɽʅʀ ʅɸ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʊɽʍʅʀʏɽʉʂʆɽ ʆɹʉʃʋɾʀɺɸʅʀɽ 

ʈɸɹʆʏɽɻʆ ʄɽʉʊɸ ʉʇɽʎʀɸʃʀʉʊʆɺ ɺɽʊɽʈʀʅɸʈʅʓʍ ʃɸɹʆʈɸʊʆʈʀʁ 

 

ɺʘʩʠʣʴʝʚʘ ɸ.ʀ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ɺʘʩʠʣʴʝʚ ʄ.ʅ.1 ï ʜ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ,  

ʉʘʜʨʠʝʚ ɸ.ʈ.2 ï ʢ.ʙ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ, ʂʫʰʣʫʙʘʝʚʘɸ.ʀ.2 ï ʨʫʢʦʚʦʜʠʪʝʣʴ ʪʘʪʘʨʩʢʦʡ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

 
1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
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ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʨʤʘ ʚʨʝʤʝʥʠ, ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-
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ʅʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ. ʅʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, 

ʧʦʟʚʦʣʷʶʪ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʙʦʯʝʝ ʚʨʝʤʷ ʠ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʫʯʨʝʞʜʝʥʠʡ [4, 5, 8, 12]. 

ʋʯʝʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʟʘʥʠʤʘʶʪʩʷ ʚʦʧʨʦʩʘʤʠ ʵʧʠʟʦʦʪʦʣʦʛʠʠ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʫʞʝ 

ʠʤʝʶʱʠʝʩʷ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʣʘʙʦʨʘʪʦʨʠʡ 

ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ, ʜʦʧʦʣʥʝʥʠʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ [1, 6, 7, 8, 9], ʦʩʦʙʝʥʥʦ 

ʵʪʦ ʚʘʞʥʦ ʩʪʘʥʦʚʠʪʩʷ ʚ ʨʘʤʢʘʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ 

ʪʘʢʠʤ ʫʯʨʝʞʜʝʥʠʷʤ [3, 10, 11]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ 

ʠ ʣʘʙʦʨʘʥʪʦʚ ʣʘʙʦʨʘʪʦʨʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʤʝʪʦʜʠʢʝ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪʥʠʢʦʚ [2]. ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʧʨʠʤʝʥʷʣʩʷ ʧʦʵʣʝʤʝʥʪʥʳʡ ʤʝʪʦʜ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʣʠ ʧʝʨʝʯʝʥʴ 

ʚʳʧʦʣʥʷʝʤʳʭ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ ʙʳʣʠ ʨʘʩʯʣʝʥʝʥʳ ʥʘ 

ʪʨʫʜʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʜʚʝʨʛʥʫʪʳ 45 

ʭʨʦʥʦʤʝʪʨʘʞʥʳʤ ʠʟʤʝʨʝʥʠʷʤ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ 

ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʝʭʦʜʘ 

ʢ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʨʘʙʦʪ. ʅʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʙʦʪʳ, ʦʪʥʝʩʝʥʥʳʝ ʢ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʥʠʭ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʥʦʨʤʳ ʚʨʝʤʝʥʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ 

ʧʦʤʝʱʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ 

ʚ ʢʘʞʜʦʤ ʧʦʤʝʱʝʥʠʠ ʦʪʜʝʣʘ, ʩʚʝʜʝʥʠʷ ʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʟʘʥʦʩʷʪʩʷ ʚ ʞʫʨʥʘʣ ʢʦʥʪʨʦʣʷ 

ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘʯʝʩʪʚʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚ 

ʧʨʝʜʝʣʘʭ 18-25 ʦʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʝ ʙʦʣʝʝ 80 %. ʅʦʨʤʘ 
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ʚʨʝʤʝʥʠ ʥʘ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ 

ʧʦʤʝʱʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 1,5Ñ0,05 ʤʠʥʫʪʳ, ʧʨʠ 

ʵʪʦʤ ʧʦ 26,7 % ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʩʨʝʜʩʪʚ ʪʨʫʜʘ ʠ ʟʘʧʠʩʴ 

ʧʦʢʘʟʘʥʠʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʞʫʨʥʘʣʝ ʫʯʝʪʘ, 

20,0 % ï ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ, ʧʦ 13,3 % ï 

ʥʘ ʣʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʘ ʠ 

ʩʯʠʪʳʚʘʥʠʝ ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʘ ʜʣʷ ʟʘʤʝʨʘ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʅʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ 
ˉ ʧ/ʧ ɺʠʜʳ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪ ʅʦʨʤʘ ʚʨʝʤʝʥʠ, ʤʠʥ 

1. 
ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ 

ʧʦʤʝʱʝʥʠʠ 
1,5Ñ0,05 

2. 
ʂʦʥʪʨʦʣʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʦʪʜʝʣʝ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ 
2,0Ñ0,09 

3. 
ʂʦʥʪʨʦʣʴ ʯʘʩʪʦʪʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 
2,2Ñ0,05 

4. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ 1,2Ñ0,05 

5. ʂʦʥʪʨʦʣʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 1,4Ñ0,07 

6. ʆʙʨʘʙʦʪʢʘ ʧʦʤʝʱʝʥʠʷ ʢʚʘʨʮʝʚʳʤʠ ʣʘʤʧʘʤʠ 1,2Ñ0,05 

7. ʂʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʤʝʨʦʚ 12,3Ñ0,3 

8. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ 7,2Ñ0,19 

9. ʇʝʨʝʜʘʯʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʥʘ ʫʪʠʣʠʟʘʮʠʶ 9,2Ñ0,34 

 

ʂʦʥʪʨʦʣʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʢʘʞʜʦʤ ʦʪʜʝʣʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ 

ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʦʪʜʝʣʘ, 

ʟʘʤʝʨʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʤʝʪʨʦʣʦʛʦʤ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʷʝʪ 

ʧʦʢʘʟʘʪʝʣʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʟʘʤʝʨʦʚ ʚ 

ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ. ʉʚʝʜʝʥʠʷ ʦʙ 

ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʟʘʥʦʩʷʪʩʷ ʚ ʞʫʨʥʘʣ 

ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʟʘʤʝʨʦʚ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʢʦʥʪʨʦʣʴ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʦʪʜʝʣʝ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʩʪʘʚʠʣʘ 

2,0Ñ0,09 ʤʠʥʫʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 55 % ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʧʨʠʰʣʦʩʴ ʥʘ ʣʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʧʦ 15 % ï ʥʘ ʧʨʦʩʤʦʪʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʤʝʪʨʦʣʦʛʘ ʩ ʧʦʢʘʟʘʥʠʷʤʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʟʘʧʠʩʴ ʧʦʢʘʟʘʥʠʡ 

ʚ ʢʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʫʯʝʪʘ, 10% - ʥʘ 

ʣʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʘ, 5 % ï ʥʘ 

ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ. 

ʂʦʥʪʨʦʣʴ ʯʘʩʪʦʪʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʪʝʨʠʥʘʨʥʳʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʢʘʞʜʦʛʦ ʦʪʜʝʣʘ ʣʘʙʦʨʘʪʦʨʠʠ 

ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ ʚ ʢʘʞʜʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʨʦʟʝʪʢʝ ʦʪʜʝʣʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʇʨʠ ʵʪʦʤ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʴ ʠ ʩʚʝʜʝʥʠʷ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʟʘʤʝʨʦʚ ʟʘʥʦʩʷʪʩʷ ʚ ʞʫʨʥʘʣ 

ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ʇʨʠ ʢʦʥʪʨʦʣʝ ʯʘʩʪʦʪʳ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʪʦʢʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʝʪʠ ʚʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʚ ʩʨʝʜʥʝʤ 

ʟʘʪʨʘʯʠʚʘʝʪ 2,2 ʤʠʥʫʪʳ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ 41 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʩʨʝʜʩʪʚ ʪʨʫʜʘ; 22,7 % ï 

ʩʯʠʪʳʚʘʥʠʝ ʧʦʢʘʟʘʥʠʡ ʮʠʬʨʦʚʦʛʦ 

ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʷ; ʧʦ 13,6 % - ʥʘ ʟʘʧʠʩʴ 

ʧʦʢʘʟʘʥʠʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʞʫʨʥʘʣʝ ʫʯʝʪʘ ʠ 

ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ. 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʦʪʜʝʣʘ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʢʘʞʜʦʤ 

ʭʦʣʦʜʠʣʴʥʠʢʝ ʦʪʜʝʣʘ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ, 

ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʦʩʷʪʩʷ ʚ ʣʠʩʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ. 

ʅʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 1,2 ʤʠʥʫʪʳ, ʧʨʠ ʵʪʦʤ 25 

% ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʧʠʩʴ 

ʧʦʢʘʟʘʥʠʡ ʚ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʣʠʩʪ, 24,9 % ï 

ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʨʝʜʩʪʚ ʪʨʫʜʘ, ʧʦ 16,7 % ï ʥʘ 

ʣʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʘ, 

ʩʯʠʪʳʚʘʥʠʝ ʧʦʢʘʟʘʥʠʡ ʨʪʫʪʥʦʛʦ 

ʪʝʨʤʦʤʝʪʨʘ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ, ʟʘʚʝʨʰʝʥʠʝ 

ʨʘʙʦʪʳ. 
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ʂʦʥʪʨʦʣʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʦʜʠʥ ʨʘʟ ʚ 

ʜʝʥʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʠʤʝʶʱʝʛʦʩʷ ʚ ʦʪʜʝʣʝ. ʂʦʥʪʨʦʣʴ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ 

(ʠʣʠ) ʩʚʝʪʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. ʉʚʝʜʝʥʠʷ ʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʟʘʥʦʩʷʪʩʷ ʚ ʣʠʩʪ ʧʨʦʚʝʨʢʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʙʦʨʘ. ʅʦʨʤʘ 

ʚʨʝʤʝʥʠ ʥʘ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʜʥʦʛʦ ʧʨʠʙʦʨʘ ʩʦʩʪʘʚʠʣʘ ʚ 

ʩʨʝʜʥʝʤ 1,4 ʤʠʥʫʪʳ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ 

ʚʝʩ ʟʘʥʠʤʘʝʪ ʧʦʜʛʦʪʦʚʢʘ ʩʨʝʜʩʪʚ ʪʨʫʜʘ 

(35,7 %), ʟʘʧʠʩʴ ʧʦʢʘʟʘʥʠʡ ʚ ʣʠʩʪ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʙʦʨʘ (21,4 %), ʜʘʣʝʝ 

ʠʜʝʪ ʣʠʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʩʧʦʣʥʠʪʝʣʷ, 

ʩʯʠʪʳʚʘʥʠʝ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ (ʠʣʠ) 

ʩʚʝʪʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʧʨʠʙʦʨʘ ʠ 

ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ (ʧʦ 14,3 %). 

ʆʙʨʘʙʦʪʢʘ ʧʦʤʝʱʝʥʠʡ ʦʪʜʝʣʦʚ 

ʢʚʘʨʮʝʚʳʤʠ ʣʘʤʧʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʣʘʙʦʨʘʪʦʨʠʡ ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ, ʧʨʠ ʵʪʦʤ 

ʩʧʝʮʠʘʣʠʩʪ ʚʢʣʶʯʘʝʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʫʶ 

ʣʘʤʧʫ ʠ ʧʦʢʠʜʘʝʪ ʧʦʤʝʱʝʥʠʝ, ʟʘʪʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʢʣʶʯʝʥʠʝ ʣʘʤʧʳ ʠ ʜʝʣʘʝʪ 

ʟʘʧʠʩʴ ʚ ʢʘʨʪʦʯʢʝ ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʨʘʙʦʪʳ 

ʋʌʆ ʣʘʤʧʳ. ʅʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ ʧʦ ʢʚʘʨʮʝʚʘʥʠʶ 

ʧʦʤʝʱʝʥʠʷ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 1,2 

ʤʠʥʫʪʳ. ɺʝʣʠʯʠʥʫ ʥʦʨʤʳ ʚʨʝʤʝʥʠ 

ʩʦʩʪʘʚʠʣʠ ʧʦʜʛʦʪʦʚʢʘ ʩʨʝʜʩʪʚ ʪʨʫʜʘ ï 25 % 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʣʠʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʚʢʣʶʯʝʥʠʝ ʣʘʤʧʳ ʋʌʆ ʠ 

ʧʦʢʠʜʘʥʠʝ ʧʦʤʝʱʝʥʠʷ, ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ 

ʧʦ 16,7 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʚʳʢʣʶʯʝʥʠʝ 

ʣʘʤʧʳ ʋʌʆ ï 8,2 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ 

ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʤʝʨʦʚ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʚʝʜʫʶʱʠʤʠ 

ʦʪʜʝʣʦʚ. ʇʨʠ ʵʪʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʟʘʤʝʨ ʠ 

ʬʠʢʩʠʨʦʚʘʥʠʝ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʨʘʙʦʪ. ɺʝʣʠʯʠʥʘ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ 

ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʢʦʥʪʨʦʣʴʥʳʭ 

ʟʘʤʝʨʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 12,3 ʤʠʥʫʪʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ 66,7 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʚʝʨʢʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʫʨʥʘʣʦʚ, ʣʠʩʪʦʚ ʠ ʢʘʨʪʦʯʝʢ, 28,5 % 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ï ʥʘ ʩʙʦʨ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʫʨʥʘʣʦʚ, ʣʠʩʪʦʚ ʠ ʢʘʨʪʦʯʝʢ, ʧʦ 1,6 % 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ï ʥʘ ʣʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʨʝʜʩʪʚ ʪʨʫʜʘ ʠ 

ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʝ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʦ ʥʝ 

ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟ ʚ ʥʝʜʝʣʶ. ʅʦʨʤʘ ʚʨʝʤʝʥʠ 

ʥʘ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʩʦʩʪʘʚʠʣʘ 7,2Ñ0,19 

ʤʠʥʫʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 22,2 % ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʨʘʟʚʝʜʝʥʠʝ 

ʜʝʟʠʥʬʝʢʪʘʥʪʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ 

ʩʤʝʰʠʚʘʥʠʝ; 20,8 % ï ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʩʨʝʜʩʪʚ ʪʨʫʜʘ; 12,5 % ï ʨʝʛʠʩʪʨʘʮʠʶ 

ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʞʫʨʥʘʣʝ ʫʯʝʪʘ; ʧʦ 

9,7 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ - ʥʘ ʟʘʧʠʩʴ ʚ 

ʞʫʨʥʘʣʝ ʫʯʝʪʘ ʠ ʢʘʨʪʦʯʢʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʙʦʨʘ ʠ ʨʝʛʠʩʪʨʘʮʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ 

ʨʘʩʪʚʦʨʘ ʚ ʞʫʨʥʘʣʝ ʫʯʝʪʘ; 8,3 % ï ʥʘ 

ʢʦʥʪʨʦʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ (ʣʘʢʤʫʩʦʚʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ); 4,2 % ï ʟʘʧʠʩʴ ʥʘ ʢʦʣʙʝ ʩ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ ʜʘʪʳ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ; ʧʦ 2,8 % 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ï ʥʘ ʣʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʚʝʩʦʚ, ʧʦʤʝʱʝʥʠʝ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʚ ʪʝʨʤʦʩʪʘʪ ʠ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ; 

1,4 % ï ʚʟʚʝʰʠʚʘʥʠʝ ʜʝʟʠʥʬʝʢʪʘʥʪʘ. 

ʇʝʨʝʜʘʯʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʥʘ 

ʫʪʠʣʠʟʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʘ ʝʞʝʜʥʝʚʥʦ ʚ ʢʦʥʮʝ ʨʘʙʦʯʝʛʦ ʜʥʷ. 

ʅʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ 

ʩʦʩʪʘʚʠʣʘ 9,2Ñ0,34 ʤʠʥʫʪʳ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʥʘ ʫʪʠʣʠʟʘʮʠʶ 

ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʝʪ 

ʩʦʩʪʘʚʣʝʥʠʝ ʘʢʪʘ ʩʜʘʯʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ 

ʥʘ ʫʪʠʣʠʟʘʮʠʶ (55,9 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ), 

ʜʘʣʝʝ ʠʜʝʪ ʩʜʘʯʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʚ 

ʘʚʪʦʢʣʘʚʥʫʶ (16,1 %), ʫʢʣʘʜʢʘ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʙʠʢʩ (9,7 %), 

ʟʘʧʦʣʥʝʥʠʝ ʞʫʨʥʘʣʘ ʨʝʛʠʩʪʨʘʮʠʠ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ (6,4 %), ʧʦʜʛʦʪʦʚʢʘ 

ʩʨʝʜʩʪʚ ʪʨʫʜʘ (5,4 %), ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ 

(4,3 %). 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 
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ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʙʘʟʝ ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ʌɻɹʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʦʚ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʨʘʟʨʘʙʦʪʘʥʳ 

9 ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ 

ʜʘʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʝ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʚʨʘʯʘʤʠ ʠ ʣʘʙʦʨʘʥʪʘʤʠ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. ɼʘʥʥʳʝ ʥʦʨʤʳ 

ʚʨʝʤʝʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʰʪʘʪʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪʥʠʢʦʚ 

ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 
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ʩʧʝʮʠʘʣʠʩʪʦʚ ʣʘʙʦʨʘʪʦʨʠʡ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ, ʜʦʧʦʣʥʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʵʣʝʤʝʥʪʥʦʛʦ ʤʝʪʦʜʘ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʧʦ ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʦʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʪʘʪʴʝ, ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ 9 ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ ʜʘʥʥʳʝ 

ʚʠʜʳ ʨʘʙʦʪ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʧʦʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʯʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

 

TIME STANDARDS FOR ORGANIZATIONAL AND TECHNICAL MAINTENANCE OF THE 

WORKPLACE OF VETERINARY LABORATORY SPECIALISTS 

 

Vasilieva A.I., Vasiliev M.N., Sadriev A.R., Kuchlubaeva A.I. 

Summary 

 

Scientists of the Kazan state academy of veterinary medicine named after N.E. Bauman have 

been engaged in rationing the work of veterinary specialists for a long time, but the existing time 

standards for veterinary laboratory specialists require revision, addition and improvement. The article 

presents the results of the conducted research using the element-by-element method of labor rationing 

of employees on labor rationing of specialists of veterinary laboratory departments in the 

organizational and technical maintenance of the workplace was the development of 9 scientifically 

based time standards for these types of work. The presented scientifically-based norms of time for 

organizational and technical maintenance of the workplace will contribute to the rational use of 

working time in terms of preparation for the performance of the main types of work by specialists of 

veterinary laboratories.
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ɿɸɹʆʃɽɺɸɽʄʆʉʊʔ ʇʊʀʎʓ ɺ ʇʈʆʄʓʐʃɽʅʅʓʍ ʋʊʂʆɺʆɼʏɽʉʂʀʍ 

ʇʈɽɼʇʈʀʗʊʀʗʍ 

 

ɻʘʡʥʫʪʜʠʥʦʚʘ ʂ.ɺ. ï ʘʩʧʠʨʘʥʪ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʪʢʠ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʥʝʟʘʨʘʟʥʳʝ ʙʦʣʝʟʥʠ, ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʧʪʠʮʝʚʦʜʩʪʚʦ 

Keywords: duck, morbidity, non-communicable diseases, industrial poultry farming 

 

ʇʪʠʮʝʚʦʜʩʪʚʦ ï ʵʪʦ ʨʘʟʚʝʜʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʤʷʩʘ ʠ ʷʠʮ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʮ ʠ ʧʪʠʯʴʝʛʦ ʤʷʩʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ 

ʫʚʝʣʠʯʠʣʠ ʩʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 13 %, 

ʨʘʟʚʠʪʳʝ ʧʦʯʪʠ ʥʘ 8 % [18]. ʄʠʨʦʚʳʤ 

ʣʠʜʝʨʦʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʘ ʙʨʦʡʣʝʨʦʚ ʠ 

ʠʥʜʝʡʢʠ ʷʚʣʷʝʪʩʷ ʉʐɸ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʂʠʪʘʡ - ʢʨʫʧʥʝʡʰʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʫʪʠʥʦʛʦ ʠ ʛʫʩʠʥʦʛʦ ʤʷʩʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 

ʣʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʘ ʧʪʠʮʳ ʚʳʨʦʩʣʦ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 20 ʪʳʩʷʯ ʪʦʥʥ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʷʠʮ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 44,9 ʤʣʨʜ. ʰʪʫʢ 

ʚ 2021 ʛʦʜʫ [12]. ɺ ʧʪʠʮʝʚʦʜʩʪʚʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʮʝʥʪʥʳʡ ʨʦʩʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʫʪʢʠ ʠ ʛʫʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʧʝʨʝʞʘʝʪ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʨʠʥʦʛʦ 

ʤʷʩʘ [15]. ʍʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʪʘʢ ʞʝ 

ʥʘʨʘʱʠʚʘʶʪ ʦʙʲʝʤʳ ʚʳʧʫʩʢʘ 

ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʤʝʥʥʦ 

ʧʪʠʮʝʚʦʜʩʪʚʦ ʩʧʦʩʦʙʥʦ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ 

ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʧʪʠʮʳ, ʙʦʣʝʝ 

ʚʳʩʦʢʦʤʫ ʚʳʭʦʜʫ ʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠʥʠʮʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʠ, ʥʠʟʢʠʤ 

ʟʘʪʨʘʪʘʤ ʥʘ ʢʦʨʤʘ ʠ ʙʳʩʪʨʦʡ ʦʢʫʧʘʝʤʦʩʪʠ 

[5]. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ 

ʣʝʯʝʥʠʝ ʙʦʣʝʟʥʝʡ ʧʪʠʮ ʚ ʫʩʣʦʚʠʷʭ 

ʫʩʠʣʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ 

ʜʦʭʦʜʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ [9, 10, 11, 14]. 

ʏʘʱʝ ʚʩʝʛʦ ʙʦʣʝʟʥʠ ʥʝʟʘʨʘʟʥʦʡ 

ʵʪʠʦʣʦʛʠʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ: 

ʥʘʨʫʰʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ, 

ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʠ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʩʠʪʫʘʮʠʷʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ, 

ʙʦʣʝʟʥʠ ʥʝʟʘʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠʤʝʶʪ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʚʩʝʭ ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ ʭʦʟʷʡʩʪʚʘʭ [1]. 

ɺʦʧʨʦʩʘʤ ʠʟʫʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʜʝʣʘ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʚʝʪʝʨʠʥʘʨʠʠ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʫʯʝʥʳʭ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ [2, 3, 4, 6, 7, 

8, 13, 16, 17]. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ 

ʦʜʥʦʤʫ ʠʟ ʚʝʜʦʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʫʨʦʚʥʷ ʠ ʧʨʠʯʠʥ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʪʠʮʳ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʠ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʙʘʟʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʪʢʦʚʦʜʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ: ʆʆʆ çʇʪʠʮʝʬʘʙʨʠʢʘ 

çʎʝʥʪʨʘʣʴʥʘʷè ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʠ 

ʆʆʆ ʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ çʈʘʤʘʝʚʩʢʦʝè 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʘʥʘʣʠʟʘ ʧʦʩʣʫʞʠʣʠ ʩʭʝʤʳ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʦʙʨʘʙʦʪʦʢ ʧʪʠʮʳ ʠ ʧʣʘʥʳ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʢʦʨʤʣʝʥʠʶ ʠ 

ʩʦʜʝʨʞʘʥʠʶ ʧʪʠʮʳ. ʆʙʲʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ 

ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫʪʦʢ ʥʘ 

ʧʪʠʮʝʬʘʙʨʠʢʘʭ ʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ 

ʞʫʨʥʘʣʦʚ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʧʪʠʮ ʥʘ 
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ʧʪʠʮʝʬʘʙʨʠʢʝ. ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ 

ʧʦʜʚʝʨʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ, ʠʩʧʦʣʴʟʫʷ 

ʧʨʦʛʨʘʤʤʫ Microsoft Office 2007 (Excel). ɺ 

ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʪʠʮʳ, ʪʘʢ ʢʘʢ 

ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʘʚʥʠʪʴ 

ʥʝʚʦʟʤʦʞʥʦ ʚʚʠʜʫ ʨʘʟʥʦʛʦ ʧʦʛʦʣʦʚʴʷ, 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʘʭ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦ 

ʚʳʨʘʱʠʚʘʝʤʦʡ ʫʪʢʠ ʥʝʟʘʨʘʟʥʳʤʠ 

ʙʦʣʝʟʥʷʤʠ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 2 ʧʪʠʮʝʬʘʙʨʠʢʘʭ 

ʤʷʩʥʦʛʦ ʪʠʧʘ. ʆʙʘ ʫʪʢʦʚʦʜʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʙʳʣʠ ʙʣʘʛʦʧʦʣʫʯʥʳ ʧʦ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ ʠʥʚʘʟʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ 

ʧʪʠʮʳ. 

ɺ ʆʆʆ çʇʪʠʮʝʬʘʙʨʠʢʘ 

çʎʝʥʪʨʘʣʴʥʘʷè ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʘʚʛʫʩʪ 2022 ʛ.) ʠʤʝʣʦʩʴ 34 ʧʪʠʯʥʠʢʘ ʩ 

ʤʦʣʦʜʥʷʢʦʤ ʥʘ ʦʪʢʦʨʤʝ. ɺʳʨʘʱʠʚʘʝʪʩʷ 

ʫʪʢʘ ʢʨʦʩʩʘ Cherry Valley. ʄʦʣʦʜʥʷʢ 

ʧʦʣʫʯʘʶʪ ʠʟ ʷʡʮʘ, ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʫ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʙʝʣʦʨʫʩʩʢʠʭ 

ʧʦʩʪʘʚʱʠʢʦʚ, ʠʥʢʫʙʠʨʫʝʤʦʛʦ ʚ 

ʩʦʙʩʪʚʝʥʥʦʤ ʠʥʢʫʙʘʪʦʨʠʠ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʢʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ 42 

ʜʥʷ. ʉʦʜʝʨʞʘʥʠʝ ʫʪʦʢ ʚ ʧʦʤʝʱʝʥʠʠ, 

ʥʘʧʦʣʴʥʦʝ, ʥʘ ʦʧʠʣʢʘʭ, ʧʦʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʠʧʧʝʣʴʥʳʭ ʧʦʠʣʦʢ, ʢʦʨʤʣʝʥʠʝ ʯʝʨʝʟ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ Big 

Dutchman. ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʦʤʙʠʢʦʨʤʘ. ʇʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ 

ʧʪʠʯʥʠʢʘʭ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ. 

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢʪʫʨʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫʪʦʢ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʝ ʟʘ 

2019-2021 ʛʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʪʦʢ ʥʝʟʘʨʘʟʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʚ ʆʆʆ çʇʪʠʮʝʬʘʙʨʠʢʘ 

çʎʝʥʪʨʘʣʴʥʘʷè ʟʘ 2019-2021 ʛʦʜʳ, % 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ɻʦʜ 

2019 2020 2021 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ 30,7 29,2 30,5 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 20,4 24,8 22,3 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 18,3 22,7 22,4 

ɹʦʣʝʟʥʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 11,1 12,4 8,6 

ɸʚʠʪʘʤʠʥʦʟʳ 0,5 0,3 0,3 

ʊʨʘʚʤʳ 6,9 4,2 3,5 

ʇʨʦʯʠʝ ʙʦʣʝʟʥʠ 12,1 6,4 12,4 

 

ʇʨʠ ʩʨʝʜʥʝʛʦʜʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʥʘ 

ʧʪʠʮʝʬʘʙʨʠʢʝ ʧʦʨʷʜʢʘ 2,7 ʤʣʥ. ʛʦʣʦʚ ʫʪʢʠ 

ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 95 %, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʰʝʡ ʧʪʠʮʳ ʥʘʩʯʠʪʳʚʘʝʪ ʧʦʨʷʜʢʘ 136 ʪʳʩ. 

ʛʦʣʦʚ. ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʆʆʆ çʇʪʠʮʝʬʘʙʨʠʢʘ çʎʝʥʪʨʘʣʴʥʘʷè ʟʘ 

ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʦʜʘ ʯʘʱʝ ʚʩʝʛʦ 

ʩʨʝʜʠ ʤʦʣʦʜʥʷʢʘ ʚʩʪʨʝʯʘʣʠʩʴ ʙʦʣʝʟʥʠ 

ʦʨʛʘʥʦʚ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ï ʦʪ 29,2 ʜʦ 

30,7 % ʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ï ʦʪ 

20,4 ʜʦ 24,8 %. ʉʨʝʜʠ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 

ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʯʘʱʝ ʚʩʝʛʦ 

ʚʳʷʚʣʷʶʪ ʩʘʣʴʧʠʥʛʠʪ, ʦʤʬʘʣʠʪʳ, ʦʚʘʨʠʪ, 

ʢʣʦʘʮʠʪ. ʉʨʝʜʠ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ: 

ʛʘʩʪʨʦʵʥʪʝʨʠʪ, ʢʫʪʠʢʫʣʠʪ, ʜʠʩʪʨʦʬʠʷ, 

ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ: ʪʨʘʭʝʠʪ, 

ʘʵʨʦʩʘʢʢʫʣʠʪ. ɹʦʣʝʟʥʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ 

ʪʨʘʚʤʳ ʢ 2021 ʛʦʜʫ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛʦʜʦʤ. ʇʨʦʮʝʥʪ ʧʨʦʯʠʭ 

ʙʦʣʝʟʥʝʡ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ, ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʥʘ 5,7 % ʚ 2020 

ʛʦʜʫ, ʦʥ ʚʳʨʦʩ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ 3 ʛʦʜʘ 

ʧʦʢʘʟʘʪʝʣʷ ï 12,4 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʙʦʣʴʥʦʡ ʧʪʠʮʳ. ʂ ʧʨʦʯʠʤ ʙʦʣʝʟʥʷʤ ʦʪʥʦʩʷʪ 

ʪʘʢʠʝ ʧʘʪʦʣʦʛʠʠ ʢʘʢ ʥʝʬʨʠʪ, ʛʝʧʘʪʠʪ, ʘʩʮʠʪ 

ʠ ʜʨ. ʇʨʦʮʝʥʪ ʙʦʣʝʟʥʝʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ 

2021 ʛʦʜʫ ʨʝʟʢʦ ʩʥʠʟʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 3,8 

%. ɺʩʝ ʙʦʣʝʟʥʠ ʧʨʠʭʦʜʪ̫ʩʷ ʥʘ ʤʦʣʦʜʥʷʢ, 

ʪʘʢ ʢʘʢ ʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʚ ʜʘʥʥʦʤ ʭʦʟʷʡʩʪʚʝ 

ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʫ 

ʤʦʣʦʜʥʷʢʘ ʜʦ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʧʘʪʦʣʦʛʠʝʡ ʷʚʣʷʶʪʩʷ 

ʦʪʭʦʜ ʙʨʘʢʘ ʚʳʚʦʜʘ, ʦʤʬʘʣʠʪʳ ʠ 

ʚʦʩʧʘʣʝʥʠʷ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ, ʚ ʙʦʣʝʝ 
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ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʜʳʭʘʥʠʷ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʚ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫʪʦʢ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʠʭ 

ʦʪʭʦʜʘ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʜʦ 19,8 % ʦʪ 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʧʦʛʦʣʦʚʴʷ, ʜʦʩʪʠʞʝʥʠʝʤ 

ʧʠʢʘ ʟʠʤʦʡ (22,3 %) ʠ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʚ 

ʚʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ ʛʦʜʘ ʜʦ 10,1 ʠ 

13,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʫʪʦʢ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʦʝʥʠʷ 

ʧʪʠʮʝ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 4 ʜʥʝʡ ʟʘʜʘʶʪ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ çɺʠʪʨʦʮʠʣè; 

ʩ 5 ʧʦ 7 ʠ ʩ 15 ʧʦ 17 ʜʥʠ ï ʢʦʤʧʣʝʢʩ 

ʚʠʪʘʤʠʥʦʚ çɻʝʧʘʪʦʙʫʩʪʝʨè; 8, 13, 18, 37 ʜʥʠ 

ï ʃʠʤʦʥʥʫʶ ʢʠʩʣʦʪʫ, ʩ 10 ʧʦ 13, ʩ 19 ʧʦ 20 

ʠ ʩ 24 ʧʦ 26 ʜʥʠ ï ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ çʃʦʚʠʪ VA+SEè; 21, 22, 27, 28, 

31, 32, 35, 36 ʜʥʠ ï ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çʇʨʦʜʘʢʪʠʚ ɸʮʠʜ SEè. 

ɺ ʆʆʆ ʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

çʈʘʤʘʝʚʩʢʦʝè ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʤʘʡ 

2022 ʛ.) ʠʤʝʣʦʩʴ 6 ʧʪʠʯʥʠʢʦʚ ʩ ʤʘʪʦʯʥʳʤ 

ʩʪʘʜʦʤ ʠ ʤʦʣʦʜʥʷʢʦʤ ʥʘ ʦʪʢʦʨʤʝ. 

ʇʦʛʦʣʦʚʴʝ ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ ʩʦʩʪʘʚʣʷʝʪ 11 

ʪʳʩ. ʛʦʣʦʚ ʫʪʦʢ ʢʨʦʩʩʦʚ Cherry Valley ʠ 

ʉʪʘʨ 53, ʠʤʝʶʪʩʷ 3 ʩʪʘʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

1/4. ʅʘ ʦʪʢʦʨʤʝ ʝʞʝʛʦʜʥʦ ʚʳʨʘʱʠʚʘʝʪʩʷ 

ʧʦʨʷʜʢʘ 140 ʪʳʩ. ʛʦʣʦʚ ʤʦʣʦʜʥʷʢʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʷʡʮʘ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʫ 

ʩʪʦʨʦʥʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ, ʠʥʢʫʙʠʨʫʝʤʦʛʦ ʥʘ 

ʧʣʦʱʘʜʷʭ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʢʫʙʘʪʦʨʠʷ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʢʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ 42 

ʜʥʷ. ʉʦʜʝʨʞʘʥʠʝ ʫʪʦʢ ʥʘʧʦʣʴʥʦʝ, ʥʘ 

ʦʧʠʣʢʘʭ, ʧʦʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ 

ʥʠʧʧʝʣʴʥʳʭ ʧʦʠʣʦʢ, ʢʦʨʤʣʝʥʠʝ ʠʟ 

ʙʫʥʢʝʨʥʦʡ ʢʦʨʤʫʰʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʢʦʨʤ ʜʣʷ ʫʪʦʢ ʇʂ-22-1. 

ʀʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 

ʧʪʠʮʝʬʘʙʨʠʢʝ ʢʘʞʜʳʝ 6 ʤʝʩʷʮʝʚ 

ʧʨʦʚʦʜʠʪʩʷ ʚʘʢʮʠʥʘʮʠʷ ʦʪ ʚʠʨʫʩʥʦʛʦ 

ʛʝʧʘʪʠʪʘ ʫʪʦʢ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʚʠʨʫʩʥʦʛʦ 

ʛʝʧʘʪʠʪʘ ʫʪʷʪ ʠʟ ʰʪʘʤʤʘ çɺɻʅʂʀ-ʂè 

ʵʤʙʨʠʦʥʘʣʴʥʘʷ. ʉ ʮʝʣʴʶ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʪʠʮʳ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʚ ʧʝʨʚʳʝ ʜʥʠ 

ʧʦʩʘʜʢʠ ʤʦʣʦʜʥʷʢ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʯʝʨʝʟ 

ʩʠʩʪʝʤʫ ʧʦʝʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʧʨʝʧʘʨʘʪʦʤ çʂʦʣʠʚʝʪè, ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʚʦʜʠʪʩʷ ʨʝʛʫʣʷʨʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʛʦʣʦʚʴʷ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʧʨʝʧʘʨʘʪʦʤ 

çʄʦʥʢʣʘʚʠʪ-1è ʚ ʜʦʟʠʨʦʚʢʝ 8-10 ʤʣ ʥʘ 1 ʣ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʚʦʜʳ ʚ ʩʫʪʢʠ ʠʣʠ 1 ʤʛ ʥʘ 1 ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ ʧʪʠʮʳ ʚ ʩʫʪʢʠ ʠ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ çɸʣʬʘʚʠʪè. 

 

ʊʘʙʣʠʮʘ 2 ï ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʪʦʢ ʥʝʟʘʨʘʟʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʚ ʆʆʆ ʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

çʈʘʤʘʝʚʩʢʦʝè ʟʘ 2019-2021 ʛʦʜʳ, % 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ɻʦʜ 

2019 2020 2021 

ɹʦʣʝʟʥʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 43,2 54,8 53,7 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 35,6 37,1 36,2 

ʇʨʦʯʠʝ ʙʦʣʝʟʥʠ 21,2 8,1 10,1 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫʪʦʢ ʙʦʣʝʟʥʷʤʠ ʥʝʟʘʨʘʟʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʳ 2, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʙʦʣʝʟʥʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʦʪ 

43,2 ʜʦ 54,8 %). ʉʨʝʜʠ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʚʳʷʚʣʷʶʪ 

ʛʘʩʪʨʦʵʥʪʝʨʠʪ, ʘʪʦʥʠʶ ʟʦʙʘ, ʟʘʢʫʧʦʨʢʫ 

ʧʠʱʝʚʦʜʘ. ʇʨʦʯʠʝ ʙʦʣʝʟʥʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʝʞʝ ʜʨʫʛʠʭ (8,1-21,2 %) ï ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʫʜʘ ʚʭʦʜʷʪ 

ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, 

ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʘʚʠʪʘʤʠʥʦʟʳ, ʪʨʘʚʤʳ ʠ 

ʪ.ʜ., ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʩʘʣʴʧʠʥʛʠʪʳ, 

ʦʤʬʘʣʠʪʳ, ʦʚʘʨʠʪʳ, ʢʣʦʘʮʠʪʳ, ʪʨʘʭʝʠʪʳ, 

ʘʵʨʦʩʘʢʢʫʣʠʪʳ ʠ ʜʨʫʛʠʝ, ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʇʪʠʮʝʬʘʙʨʠʢʝ 

çʎʝʥʪʨʘʣʴʥʘʷè. ʊʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ 

ʠʣʠ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʪʠʮʳ ʧʦ 

ʛʦʜʘʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʘ ʤʦʣʦʜʥʷʢ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 90 % 

ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʪʠʮʳ ʚ ʜʚʫʭ 

ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʪʢʦʚʦʜʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʝ ʧʪʠʮʝʬʘʙʨʠʢʠ 
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ʙʣʘʛʦʧʦʣʫʯʥʳ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ 

ʠʥʚʘʟʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ ʫʪʦʢ. ʊʝʥʜʝʥʮʠʠ ʢ 

ʩʥʠʞʝʥʠʶ ʠʣʠ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʠ ʧʘʜʝʞʘ ʧʪʠʮʳ ʧʦ ʛʦʜʘʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, 

ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʧʪʠʮʝʬʘʙʨʠʢʘʤʠ, ʨʝʛʣʘʤʝʥʪʦʚ 

ʚʳʨʘʱʠʚʘʥʠʷ ʫʪʦʢ: ʇʪʠʮʝʬʘʙʨʠʢʘ 

çʎʝʥʪʨʘʣʴʥʘʷè ï 5 %, ʌʝʨʤʝʨʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ çʈʘʤʘʝʚʩʢʦʝè ï 0,2 % 

ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʧʦʛʦʣʦʚʴʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʫʯʝʪʘ ʧʨʠʯʠʥ ʧʘʜʝʞʘ ʧʪʠʮʳ ʯʘʱʝ ʚʩʝʛʦ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ 

ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʥʘ 

ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 30,1 ʠ 30,6 

% ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʠʯʠʥ ʧʘʜʝʞʘ ʫʪʦʢ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ. ɼʘʣʝʝ ʩʣʝʜʫʶʪ 

ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ï 29,4 % ʠ 

ʜʨʫʛʠʝ ʧʘʪʦʣʦʛʠʠ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫʪʦʢ ʷʚʣʷʶʪʩʷ ʜʦʧʫʱʝʥʥʳʝ 

ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ ʥʘʨʫʰʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ 

ʧʪʠʮʳ. 
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ɿɸɹʆʃɽɺɸɽʄʆʉʊʔ ʇʊʀʎʓ ɺ ʇʈʆʄʓʐʃɽʅʅʓʍ ʋʊʂʆɺʆɼʏɽʉʂʀʍ 

ʇʈɽɼʇʈʀʗʊʀʗʍ 

 

ɻʘʡʥʫʪʜʠʥʦʚʘ ʂ.ɺ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʪʠʮʳ ʚ ʜʚʫʭ 

ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸʚʪʦʨʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʝ ʧʪʠʮʝʬʘʙʨʠʢʠ ʙʣʘʛʦʧʦʣʫʯʥʳ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ ʠʥʚʘʟʠʦʥʥʳʤ 

ʙʦʣʝʟʥʷʤ ʫʪʦʢ. ʊʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʠʣʠ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʘʜʝʞʘ ʧʪʠʮʳ ʧʦ 

ʛʦʜʘʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʪʠʮʝʬʘʙʨʠʢʘʤʠ, 

ʨʝʛʣʘʤʝʥʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʫʪʦʢ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʝʪʘ ʧʨʠʯʠʥ ʧʘʜʝʞʘ ʧʪʠʮʳ ʯʘʱʝ ʚʩʝʛʦ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 30,1 ʠ 30,6 % ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʠʯʠʥ ʧʘʜʝʞʘ ʫʪʦʢ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫʪʦʢ ʷʚʣʷʶʪʩʷ ʜʦʧʫʱʝʥʥʳʝ 

ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ. 

 

POULTRY INCIDENCE IN INDUSTRIAL DUCK FARMING ENTERPRISES 

 

Gainutdinova K.V. 

Summary 

 

The article presents the results of a study of the analysis of the incidence of poultry in two 

large industrial duck-breeding enterprises of the Russian Federation. The authors found that both 

poultry farms are safe for infectious and parasitic diseases of ducks. There is no trend towards a 

decrease or increase in the incidence and mortality of poultry over the years, it is within the limits 

established by poultry farms, the regulations for growing ducks. According to the results of 

accounting for the causes of the death of poultry, diseases of the genitourinary system and metabolism 

are most often recorded, they account for 30.1 and 30.6 %, respectively, in the structure of the causes 

of the death of ducks in the studied farms. The main predisposing factors for the disease of ducks are 

violations of poultry rearing and feeding technology committed by service personnel.
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ʇʘʨʘʛʨʠʧʧ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ï ʢʦʥʪʘʛʠʦʟʥʘʷ, ʦʩʪʨʦʧʨʦʪʝʢʘʶʱʘʷ 

ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ ʚ ʦʩʥʦʚʥʦʤ 

ʤʦʣʦʜʥʷʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʣʠʭʦʨʘʜʢʦʡ ʠ ʢʘʪʘʨʘʣʴʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ 

ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘ ʚ ʪʷʞʝʣʳʭ 

ʩʣʫʯʘʷʭ ʠ ʧʦʨʘʞʝʥʠʝʤ ʣʝʛʢʠʭ [2, 3, 9, 11, 

12]. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢ ʚʠʨʫʩʫ 

ʧʘʨʘʛʨʠʧʧʘ ʚʦʩʧʨʠʠʤʯʠʚʳ ʪʘʢʞʝ ʦʚʮʳ, 

ʣʦʰʘʜʠ, ʚʝʨʙʣʶʜʳ, ʩʚʠʥʴʠ, ʩʦʙʘʢʠ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʠʢʦʡ ʬʘʫʥʳ. ʀʩʪʦʯʥʠʢʦʤ 

ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ ʠ 

ʧʝʨʝʙʦʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ, ʘ ʪʘʢʞʝ ʚʟʨʦʩʣʳʝ 

ʞʠʚʦʪʥʳʝ-ʚʠʨʫʩʦʥʦʩʠʪʝʣʠ. ɺʦ ʚʥʝʰʥʶʶ 

ʩʨʝʜʫ ʧʘʪʦʛʝʥ ʧʦʩʪʫʧʘʝʪ ʩ ʚʳʜʳʭʘʝʤʳʤ 

ʚʦʟʜʫʭʦʤ, ʥʦʩʦʚʦʡ ʩʣʠʟʴʶ, ʩʣʝʟʦʡ, 

ʵʢʩʢʨʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʤʦʣʦʢʦʤ ʙʦʣʴʥʳʭ 

ʢʦʨʦʚ. ʀʥʬʝʢʮʠʷ ʚʦʟʥʠʢʘʝʪ ʚ ʣʶʙʦʝ ʚʨʝʤʷ 

ʛʦʜʘ, ʥʦ ʯʘʱʝ ï ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʉʠʤʧʪʦʤʘʪʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 41-42 Áʉ 

ʚ ʪʝʯʝʥʠʝ 1-2 ʥʝʜʝʣʴ, ʫʛʥʝʪʝʥʠʝʤ, 

ʦʜʳʰʢʦʡ, ʩʝʨʦʟʥʦ-ʩʣʠʟʠʩʪʳʤʠ 

ʠʩʪʝʯʝʥʠʷʤʠ ʠʟ ʥʦʩʘ ʠ ʛʣʘʟ, ʦʪʢʘʟʦʤ ʦʪ 

ʢʦʨʤʘ; ʠʥʦʛʜʘ ʨʘʟʚʠʚʘʝʪʩʷ ʜʠʘʨʝʷ. ʇʨʠ 

ʦʩʪʨʦʤ ʪʝʯʝʥʠʠ ʙʦʣʝʟʥʠ ʥʘʙʣʶʜʘʶʪ 

ʩʠʣʴʥʳʡ ʢʘʰʝʣʴ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʘ ʠ ʛʣʘʟ, ʘ ʪʘʢʞʝ ʨʦʪʦʚʦʡ 

ʧʦʣʦʩʪʠ; ʧʦʷʚʣʝʥʠʝ ʵʨʦʟʠʡ ʥʘ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʝ ʨʪʘ. ʋ ʪʝʣʷʪ ʧʨʠ ʧʦʜʦʩʪʨʦʤ ʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʪʝʯʝʥʠʷʭ ʦʪʤʝʯʘʶʪ ʩʣʠʟʠʩʪʦ-

ʛʥʦʡʥʳʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʘ ʠ ʛʣʘʟ, 

ʧʨʠʟʥʘʢʠ ʧʣʝʚʨʠʪʘ, ʧʥʝʚʤʦʥʠʠ, ʠʥʦʛʜʘ 

ʵʥʪʝʨʠʪʘ. ʋ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʠʥʬʝʢʮʠʷ 

ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʠʤʧʪʦʤʘʤʠ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʜʥʘʢʦ ʫ 

ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ ʟʘʨʘʞʝʥʠʝ ʧʣʦʜʘ, ʘʙʦʨʪʳ 

ʠʣʠ ʨʦʞʜʝʥʠʝ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʪʝʣʷʪ [1, 

6, 7, 8]. 

ɼʠʘʛʥʦʟ ʩʪʘʚʠʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʫʯʝʪʘ 

ʠ ʘʥʘʣʠʟʘ ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʂʣʠʥʠʢʦ-

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʣʫʞʘʪ 

ʣʠʰʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʧʦʩʢʦʣʴʢʫ 

ʩʭʦʜʥʳʝ ʩ ʧʘʨʘʛʨʠʧʧʦʤ ʩʠʤʧʪʦʤʳ 

ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ʨʷʜʝ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʣʦʩʴ ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʟʫʯʝʥʠʝ ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʘ 

ʧʘʨʘʛʨʠʧʧʘ-3 (ʇɻ-3), ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʤʘʟʢʦʚ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʦʙʨʘʟʮʦʚ 

ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ [4, 5, 10].  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʈʊ ʠ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʥʩʢʦʛʦ 

ʟʦʦʙʦʪʩʘʜʘ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ 38 ʤʘʟʢʦʚ ʠʟ 

ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʠ ʚʟʨʦʩʣʳʭ 
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ʦʩʦʙʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʪʷʞʝʣʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʝ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ 

ʠ ʚʟʨʦʩʣʳʭ ʘʥʪʠʣʦʧ ʣʠʯʠ ʠ ʚʝʨʙʣʶʜʦʚ. 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʠʨʫʩʘ ʇɻ-3 

ʙʨʘʣʠ ʩʫʭʠʤ ʪʘʤʧʦʥʦʤ ʩ ʟʘʜʥʝʡ ʩʪʝʥʢʠ 

ʛʣʦʪʢʠ ʠ ʥʦʩʦʚʳʭ ʭʦʜʦʚ ʫ ʙʦʣʴʥʦʛʦ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʧʝʨʚʳʝ 6 ʜʥʝʡ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ 

ʘʥʪʠʣʦʧ ʣʠʯʠ, ʚʝʨʙʣʶʜʦʚ. ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʦʚ ʛʦʪʦʚʠʣʠ 10 % ʩʫʩʧʝʥʟʠʶ ʥʘ 

ʨʘʩʪʚʦʨʝ ʍʝʥʢʩʘ, ʩʦʜʝʨʞʘʱʝʤ ʩʤʝʩʴ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʟ ʧʝʥʠʮʠʣʣʠʥʘ ʩʦ 

ʩʪʨʝʧʪʦʤʠʮʠʥʦʤ. ʉ ʧʦʤʦʱʴʶ ʇʎʈ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʵʪʠʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʠʨʫʩʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʟʘʨʘʞʝʥʠʝʤ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʧʦʯʢʠ 

ʵʤʙʨʠʦʥʘ ʢʦʨʦʚʳ (ʇʕʂ), ʩʦʛʣʘʩʥʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʂʦʥʪʨʦʣʴ ʟʘ 

ʟʘʨʘʞʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʢʣʝʪʦʢ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜ ʤʘʣʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʥʘ ʥʘʣʠʯʠʝ 

ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ (ʎʇɼ). ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʦʩʣʝʜʥʝʛʦ ʥʘ ʤʦʥʦʩʣʦʝ ʚ 

ʪʝʯʝʥʠʝ 6-7 ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʛʦ 

ʟʘʨʘʞʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ 2-3 

çʩʣʝʧʳʭ ʧʘʩʩʘʞʘè. ʅʘʣʠʯʠʝ ʚʠʨʫʩʘ 

ʚʳʷʚʣʷʣʠ ʚ ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ 

(ʈɻɸ). ʈʝʘʢʮʠʶ ʛʝʤʘʜʩʦʨʙʮʠʠ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʣʝʛʢʠʭ ʵʤʙʨʠʦʥʘ 

ʢʦʨʦʚʳ (ʃʕʂ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 0,5 %-ʥʦʡ 

ʚʟʚʝʩʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʫʶ 

ʩʝʨʦʜʠʘʛʥʦʩʪʠʢʫ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʨʝʘʢʮʠʠ 

ʪʦʨʤʦʞʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʊɻɸ) ʚ 

ʧʘʨʥʳʭ ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʚʟʷʪʳʭ ʚ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʯʝʨʝʟ 3 

ʥʝʜʝʣʠ ʧʦʩʣʝ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʠʠ. ɼʣʷ 

ʧʦʩʪʘʥʦʚʢʠ ʈʊɻɸ ʠʩʧʦʣʴʟʦʚʘʣʠ çʅʘʙʦʨ 

ʜʠʘʛʥʦʩʪʠʢʫʤʦʚ ʧʘʨʘʛʨʠʧʧʘ-3 ʂʈʉè ʌɻʋ 

çʂʫʨʩʢʘʷ ʙʠʦʬʘʙʨʠʢʘ-ʬʠʨʤʘ çɹʀʆʂè. 

ɺʠʨʫʩʥʳʡ ʠʟʦʣʷʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʚ 

ʨʝʘʢʮʠʷʭ ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʅ) ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʜʦʟʦʡ ʚʠʨʫʩʘ (100 ʊʎɼ50/ʩʤ
3) ʠ 

ʜʠʬʬʫʟʠʦʥʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ (ʈɼʇ) ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʫ ʪʝʣʷʪ 

ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʚʠʜʝ ʣʠʭʦʨʘʜʢʠ ʯʝʨʝʟ 2 ʜʥʷ 

ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʜʦʩʪʠʛʘʚʰʝʡ ʧʠʢʘ ʥʘ 

ʫʨʦʚʥʝ 40-41 0C ʚ ʪʝʯʝʥʠʝ 7-10 ʜʥʝʡ. 

ʇʦʤʠʤʦ ʣʠʭʦʨʘʜʢʠ, ʩʠʤʧʪʦʤʘʪʠʢʘ 

ʚʢʣʶʯʘʣʘ ʢʘʰʝʣʴ, ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ; 

ʠʤʝʣʠʩʴ ʩʝʨʦʟʥʦ-ʩʣʠʟʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʠʟ 

ʥʦʩʘ ʠ ʛʣʘʟ, ʛʠʧʝʨʝʤʠʷ ʥʦʩʦʚʦʛʦ ʟʝʨʢʘʣʴʮʘ 

(ʈʠʩʫʥʦʢ 1), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʥʘʣʠʯʠʠ ʨʠʥʠʪʘ. ɼʳʭʘʥʠʝ ʙʳʣʦ 

ʥʝʛʣʫʙʦʢʠʤ ʠ ʯʘʩʪʳʤ (60-70 ʚ ʤʠʥʫʪʫ), 

ʦʪʤʝʯʘʣʠʩʴ ʩʫʭʠʝ ʭʨʠʧʳ. ʇʨʠ ʣʝʛʢʦʡ ʬʦʨʤʝ 

ʙʦʣʝʟʥʠ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘʩʪʫʧʘʣʦ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʨʘʥʴʰʝ, ʚʩʝ ʟʘʚʠʩʝʣʦ ʦʪ 

ʩʪʝʧʝʥʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʘʪʦʛʝʥʦʚ. ʆʜʥʘʢʦ, ʦʜʥʦʟʥʘʯʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʇɻ-3 

ʪʦʣʴʢʦ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʙʳʣʦ 

ʥʝʚʦʟʤʦʞʥʦ. ʅʘʣʠʯʠʝ ʙʳʩʪʨʦʛʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʦʜʳʰʢʠ ʙʦʣʴʰʝ ʥʘʚʦʜʠʪ ʥʘ 

ʤʳʩʣʴ ʦ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʇɻ-3, ʢʘʢ ʦʪʜʝʣʴʥʦ, 

ʪʘʢ ʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ. ɺ ʦʩʥʦʚʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ 

ʦʪʤʝʯʘʣʠ ʨʠʥʠʪ ʩ ʥʘʣʠʯʠʝʤ ʩʣʠʟʠʩʪʦ-

ʛʥʦʡʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʚ ʧʦʣʦʩʪʠ ʥʦʩʘ. 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠ ʚʳʷʚʣʷʣʠ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʣʝʛʢʠʭ 

(ʈʠʩʫʥʦʢ 3) ʚ ʚʠʜʝ ʩʨʘʱʝʥʠʷ ʠ ʘʪʝʣʝʢʪʘʟʘ. 

ɺʥʘʯʘʣʝ ʣʝʛʢʠʝ ʢʘʞʫʪʩʷ ʦʧʫʭʰʠʤʠ, ʟʘʪʝʤ - 

ʚʜʘʚʣʝʥʥʳʤʠ, ʩ ʢʨʘʩʥʦ-ʧʫʨʧʫʨʥʳʤʠ 

ʪʚʝʨʜʳʤʠ ʫʯʘʩʪʢʘʤʠ (ʈʠʩʫʥʦʢ 2), ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ ʩʣʠʟʠʩʪʦ-ʬʠʦʣʝʪʦʚʳʡ 

ʵʢʩʩʫʜʘʪ ʠʟ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʝʟʘ ʣʝʛʢʠʭ ʥʘʙʣʶʜʘʣʠ 

ʛʨʫʜʥʦʡ ʦʪʝʢ. ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʚ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ ʫʚʝʣʠʯʝʥʳ ʠ ʦʪʝʯʥʳ. 

ʇʦʣʦʩʪʴ ʚ ʣʝʛʢʦʤ ʦʙʳʯʥʦ ʫʚʝʣʠʯʝʥʘ, 

ʧʨʠʟʥʘʢʦʚ ʧʣʝʚʨʠʪʘ ʥʝʪ ʠʣʠ ʦʥʠ 

ʤʠʥʠʤʘʣʴʥʳ. ʕʪʠ ʛʨʫʙʳʝ ʧʦʨʘʞʝʥʠʷ 

ʣʸʛʢʠʭ ʘʥʘʣʦʛʠʯʥʳ ʪʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ 

ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʤ ʚʠʨʫʩʦʤ, ʠ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʤʠ ʯʝʨʝʟ 4-16 

ʜʥʝʡ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ʅʘʣʠʯʠʝ 

ʮʝʥʪʨʠʣʦʙʫʣʷʨʥʦʡ ʵʤʬʠʟʝʤʳ ʠ ʧʫʟʳʨʴʢʦʚ 

ʚ ʣʝʛʢʠʭ ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ, ʥʦ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʥʠ ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ. ʋ ʪʝʣʷʪ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʇɻ-3 ʧʨʦʚʝʣʠ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʪʠʪʨʘ 

ʘʥʪʠʪʝʣ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ (ʀʌɸ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 1 ï ʊʝʣʝʥʦʢ ʩ ʧʨʠʟʥʘʢʘʤʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦʣʦʛʠʠ 

 

  
ʈʠʩʫʥʦʢ 2 ï ʇʦʨʘʞʝʥʠʷ ʣʝʛʢʠʭ ʩ ʫʯʘʩʪʢʘʤʠ 

ʫʧʣʦʪʥʝʥʠʷ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ 

ʈʠʩʫʥʦʢ 3 ï ɻʠʧʝʨʝʤʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʪʨʘʭʝʠ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʪʝʣʷʪ 
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ʊʘʙʣʠʮʘ 1 _ ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʪʝʣʷʪ ʢ ʚʠʨʫʩʫ ʇɻ-3 

ˉ 

ʧ/ʧ 

ˉ 

ʞʠʚʦʪʥʦʛʦ 

ɺʦʟʨʘʩʪ 

ʪʝʣʷʪ, 

ʤʝʩʷʮ 

ʊʠʪʨʳ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ ʚ ʈʊɻɸ 

ʙʦʣʴʥʳʝ ʧʝʨʝʙʦʣʝʚʰʠʝ 

1 347 

1 

1:20 1:80 

2 335 1:10 1:160 

3 356 1:20 1:80 

4 361 1:20 1:80 

5 241 1:5 1:80 

6 229 

2 

1:5 1:80 

7 244 0 1:40 

8 235 1:10 1:160 

9 118 

3 

0 1:40 

10 126 1:5 1:80 

11 115 1:5 1:80 

12 110 0 1:80 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʦʣʞʠʣʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʫ ʪʝʣʷʪ 1, 2, 3-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʨʦʪʠʚ ʇɻ-3 ʚ ʈʊɻɸ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʪʝʣʷʪ 1-3-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʙʦʣʴʥʳʭ ʠ 

ʧʝʨʝʙʦʣʝʚʰʠʭ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʦʢʘʟʘʣʠ ʰʠʨʦʢʠʡ 

ʜʠʘʧʘʟʦʥ ʪʠʪʨʘ ʢʦʣʦʩʪʨʘʣʴʥʳʭ ʘʥʪʠʪʝʣ 

ʧʨʦʪʠʚ ʇɻ-3. ʊʝʣʷʪʘ ʚ ʚʦʟʨʘʩʪʝ 1 ʤʝʩʷʮʘ ʚ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠʤʝʣʠ ʪʠʪʨ ʘʥʪʠʪʝʣ 1:20 

ʧʨʦʪʠʚ ʧʘʨʘʛʨʠʧʧʘ-3, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ 

ʥʘʣʠʯʠʝ ʧʘʩʩʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʝ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʚʘʞʥʦ ʥʘʣʠʯʠʝ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʣʝʜʥʝʛʦ 

ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ 

ʠʥʬʝʢʮʠʷʤ, ʚʧʣʦʪʴ ʜʦ ʛʠʙʝʣʠ ʞʠʚʦʪʥʦʛʦ. 

ʋ 2-3-ʤʝʩʷʯʥʳʭ ʪʝʣʷʪ ʪʠʪʨ ʘʥʪʠʪʝʣ 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0 ʜʦ 1:5, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʦʩʪʝʧʝʥʥʦʤ 

ʩʥʠʞʝʥʠʠ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʇɻ-3. 

ʇʦʩʣʝ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʫ ʪʝʣʷʪ 3-ʭ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʪʠʪʨ ʘʥʪʠʪʝʣ 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 1:40 ʠ 1:80, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʠʭ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ (ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʠʤʤʫʥʠʪʝʪ). 

ɺʳʜʝʣʝʥʠʷ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʚ 

ʩʫʩʧʝʥʟʠʷʭ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʚʟʷʪʳʭ ʦʪ ʙʦʣʴʥʳʭ ʠ ʚʳʥʫʞʜʝʥʥʦ ʫʙʠʪʳʭ 

ʪʝʣʷʪ, ʧʨʦʚʦʜʠʣʠ ʟʘʨʘʞʝʥʠʝʤ ʢʫʣʴʪʫʨʳ 

ʢʣʝʪʦʢ ʇʕʂ. ʋʞʝ ʥʘ ʚʪʦʨʦʤ ʧʘʩʩʘʞʝ ʙʳʣ 

ʠʟʦʣʠʨʦʚʘʥ ʮʠʪʦʧʘʪʦʛʝʥʥʳʡ ʘʛʝʥʪ, 

ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʣ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʥʦʩʣʦʝ ʚ ʪʝʯʝʥʠʝ 98-124 

ʯʘʩʦʚ. 

ɺʠʨʫʩʥʳʡ ʠʟʦʣʷʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʚ ʨʝʘʢʮʠʷʭ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʠ 

ʜʠʬʬʫʟʠʦʥʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ ʥʘ ʘʛʘʨʝ 

ɼʠʬʢʦ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 _ ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʨʫʩʥʦʛʦ ʠʟʦʣʷʪʘ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʕʪʘʣʦʥʥʳʝ ʩʳʚʦʨʦʪʢʠ ʢ 

ʚʠʨʫʩʫ: 
ʐʪʘʤʤ 

ʊʠʪʨʳ ʘʥʪʠʪʝʣ (log 2) 

ʨʝʘʢʮʠʷ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʨʝʘʢʮʠʷ 

ʜʠʬʬʫʟʠʦʥʥʦʡ 

ʧʨʝʮʠʧʠʪʘʮʠʠ 

ʀʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ çʊʂ-ɸ (ɺʀʕɺ)-ɺ2è 0 0 

ʇʘʨʘʛʨʠʧʧʘ-3 ʃɼ-9 5,0 2,0 

ʈʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʛʦ çRondalè 0 0 

ɺʠʨʫʩʥʦʡ ï ʜʠʘʨʝʠ çɺʂ-1è 0 0 

ɸʜʝʥʦʚʠʨʫʩʫ-1 çBovina -10è 0 0 
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ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʠʨʫʩʥʳʡ 

ʠʟʦʣʷʪ ʨʝʘʛʠʨʫʝʪ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʩʳʚʦʨʦʪʢʦʡ ʢ ʚʠʨʫʩʫ ʇɻ-3 ʚ ʪʠʪʨʝ 1:32 ʚ ʈʅ 

ʠ ʚ ʪʠʪʨʝ 1:4 ʚ ʈɼʇ. ʉ ʜʨʫʛʠʤʠ ʚʠʨʫʩʥʳʤʠ 

ʘʛʝʥʪʘʤʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʝ 

ʧʨʦʠʩʭʦʜʠʣʦ.  

ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʇʎʈ-ʈɺ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ 

ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ 

ʧʦʨʦʛʦʚʦʡ ʣʠʥʠʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʛʨʘʬʠʢʠ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 

5-7. 

 

  
ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʠʢ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦ 

ʬʣʫʦʨʦʬʦʨʫ ʅɽʍ ʠʟʦʣʷʪʘ ʃɼ-9 ʚʠʨʫʩʘ ʇɻ-3 

ʈʠʩʫʥʦʢ 6 ï ɻʨʘʬʠʢ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦ 

ʬʣʫʦʨʦʬʦʨʫ ʅɽʍ ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤʤʘ ʇʊʂ-

45/86 ʚʠʨʫʩʘ ʇɻ-3 

 

 
ʈʠʩʫʥʦʢ 7 ï ɻʨʘʬʠʢ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦ ʬʣʫʦʨʦʬʦʨʫ ʅɽʍ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʤ SF-4 ʚʠʨʫʩʘ ʇɻ-

3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

ʊʘʙʣʠʮʘ 3 ï ɸʥʘʣʠʟ ʧʦ ʥʦʤʝʨʫ ʮʠʢʣʘ ʧʦ ʚʠʜʘʤ ʰʪʘʤʤʘ 

ˉ ʧ/ʧ ʐʪʘʤʤ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʉʊ 
ʂʘʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ 

1 
ɺʠʨʫʩʥʳʡ ʠʟʦʣʷʪ 

ʃɼ-9 

ʂ- - - 

ʆʙʨʘʟʝʮ 13,0 + 

ʂ+ 23,1 + 

2 

ɺʘʢʮʠʥʥʳʡ 

ʰʪʘʤʤ ʇʊʂ- 

45/86 

ʂ- - - 

ʆʙʨʘʟʝʮ 12,1 + 

ʂ+ 20,4 + 

3 
ʈʝʬʝʨʝʥʪʥʳʡ 

ʰʪʘʤʤ SF-4 

ʂ- - - 

ʆʙʨʘʟʝʮ 14,7 + 

ʂ+ 21,0 + 

ʇʨʠʤʝʯʘʥʠʝ: ʂ- - ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ʂ+ -ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ʉʊ - ʥʦʤʝʨ ʮʠʢʣʘ 
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ʅʘ ʨʠʩʫʥʢʘʭ ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ 

ʥʘʢʦʧʣʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 

ʇʎʈ-ʈɺ ʩʦ ʰʪʘʤʤʘʤʠ ʚʠʨʫʩʘ ʇɻ-3. 

ʉʠʛʥʘʣʳ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʚʦ ʚʩʝʭ ʪʨʸʭ ʩʣʫʯʘʷʭ ʧʦʷʚʣʷʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʢʦʥʪʨʦʣʷʭ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʠʟʥʘʯʘʣʴʥʦ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʠʨʫʩʘ 

ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 

ʧʨʦʙʘʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʠʩʧʳʪʫʝʤʳʡ ʠʟʦʣʷʪ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʰʪʘʤʤʳ ʧʦʢʘʟʘʣʠ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʧʨʦʙʘʭ. ʈʘʩʰʠʬʨʦʚʢʘ 

ʛʨʘʬʠʢʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʦʚ ʮʠʢʣʦʚ, 

ʥʘʯʘʣʘ ʩʠʛʥʘʣʘ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʟʥʘʯʝʥʠʷ ʉʊ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (ʉʊ<31), 

ʟʥʘʯʠʪ ʥʘʙʣʶʜʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ 

ʨʦʩʪ ʩʠʛʥʘʣʘ ʧʦ ʅɽʍ, ʦʙʨʘʟʝʮ ʩʯʠʪʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʈʅʂ ʚʠʨʫʩ ʧʘʨʘʛʨʠʧʧʘ-3 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠʩʫʪʩʪʚʫʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʦʟʙʫʜʠʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ, ʪʦʯʥʳʤ ʠ 

ʙʳʩʪʨʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʘʨʘʛʨʠʧʧʘ-3. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʮʠʨʢʫʣʠʨʫʶʪ 

ʚʠʨʫʩʳ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ 

ʧʘʨʘʛʨʠʧʧʘ-3, ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ, ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʠ 

ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ. ʇʨʠ ʵʪʦʤ ʜʦʤʠʥʠʨʫʶʱʘʷ 

ʜʦʣʷ ʚ ʦʙʱʝʡ ʵʪʠʦʣʦʛʠʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʙʦʣʝʟʥʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʩʦʩʪʘʚʣʷʝʪ ʚʠʨʫʩ ʇɻ-3.  

1. ʀʟʦʣʷʪ ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3, 

ʚʳʜʝʣʝʥʥʳʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, 

ʩʧʦʩʦʙʝʥ ʚʳʟʳʚʘʪʴ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʥʦʩʣʦʝ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʚ 

ʪʝʯʝʥʠʝ 98-124 ʯʘʩʦʚ, ʘ ʪʘʢʞʝ ʚʩʪʫʧʘʪʴ ʚ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʚ ʪʠʪʨʝ ʘʥʪʠʪʝʣ 

1:32 ʚ ʈʅ ʠ 1:4 ʚ ʈɼʇ.  

2. ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʵʢʩʧʨʝʩʩ 

ʠʥʜʠʢʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʨʫʩʘ ʇɻ-3, 

ʥʝ ʪʨʝʙʫʶʱʠʤ ʚʳʜʝʣʝʥʠʷ ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʘʤʦʛʦ ʚʠʨʫʩʘ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 
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ʦʙʱʝʡ ʵʪʠʦʣʦʛʠʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʟʘʥʠʤʘʝʪ ʚʠʨʫʩ ʇɻ-3. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʦʤʦʚ ʚʠʨʫʩʘ ʇɻ-3 

ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʪʦʯʥʦʡ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

 

CLINICAL AND EPIZOOTOLOGICAL STUDIES OF CATTLE FOR PARAINFLUENZA-3 

 

Galiullin A.K., Gumerov V.G., Gilmutdinov R.Y., Shaeva A.Y., Magdeeva E.A., Sofronov P.V., 

Evstifeev V.V., Spiridonov G.N. 

Summary 

 

The article presents the results of clinical-epizootologic and laboratory studies of respiratory 

diseases of cattle in the territory of the Republic of Tatarstan. It is shown that respiratory disease 

viruses of parainfluenza-3, infectious rhinotracheitis, adenovirus, respiratory syncytial infection and 

viral diarrhea circulate in cattle farms of the Republic of Tatarstan. The dominant share in the general 

etiology of respiratory diseases of cattle is occupied by PG-3 virus. The prospects of molecular 

genetic analysis of PG-3 virus genomes for more accurate identification are demonstrated.
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮʳ, 

ʧʘʨʘʟʠʪʘʨʥʳʝ ʙʦʣʝʟʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʣʠʯʥʳʤʠ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʧʦʛʦʣʦʚʴʷ 

ʧʪʠʮ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʧʨʦʪʦʟʦʡʥʳʭ ʙʦʣʝʟʥʝʡ, ʦʩʦʙʝʥʥʦ 

ʵʡʤʝʨʠʦʟʘ. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘʥʦʩʠʪ 

ʟʘʤʝʪʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, 

ʩʜʝʨʞʠʚʘʝʪ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʧʪʠʮ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʪʨʘʪʳ ʢʦʨʤʘ [1, 2, 5]. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʙʦʨʴʙʝ ʩ ʵʡʤʝʨʠʦʟʦʤ 

ʠʛʨʘʝʪ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʡʤʝʨʠʦʩʪʘʪʠʢʘ. ʆʥ ʩʧʦʩʦʙʝʥ ʧʦʜʘʚʣʷʪʴ 

ʨʘʟʚʠʪʠʝ ʧʘʨʘʟʠʪʦʚ ʠ ʟʘʱʠʱʘʪʴ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʦʛʦ ʦʪ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ, ʧʦʤʠʤʦ ʵʪʦʛʦ, ʚʘʞʥʦ 

ʩʦʙʣʶʜʘʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ, 

ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʨʝʛʫʣʷʨʥʘʷ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʷ. ɸ ʪʘʢʞʝ ʩʣʝʜʠʪʴ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʞʠʚʦʪʥʦʛʦ ʠ ʧʨʠ ʧʝʨʚʳʭ 

ʧʨʠʟʥʘʢʘʭ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʣʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʝ. ʊʦʣʴʢʦ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʠʪ 

ʙʦʨʦʪʴʩʷ ʩ ʵʡʤʝʨʠʦʟʦʤ ʠ ʩʦʭʨʘʥʷʪʴ 

ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ [9, 10, 11]. 

ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ ʫʞʝ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʚʥʦʚʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʦʙʤʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʪʢʘʥʷʭ 

ʭʦʟʷʝʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʦʢʮʠʜʠʦʩʪʘʪʠʢʦʚ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ 

ʠʟʫʯʝʥʠʶ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʢʠʰʝʯʥʠʢʘ ʫ ʙʦʣʴʥʳʭ 

ʵʡʤʝʨʠʦʟʦʤ ʠ ʣʝʯʝʥʥʳʭ 

ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ çʂ-55è 

ʧʪʠʮ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠ ̫

ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʥʘ 

30 ʮʳʧʣʷʪʘʭ ʜʚʘʜʮʘʪʠʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʚʦʙʦʜʥʳʭ ʦʪ ʧʘʨʘʟʠʪʦʚ. ʇʪʠʮ ʟʘʨʘʞʘʣʠ 

ʩʫʩʧʝʥʟʠʝʡ ʩʧʦʨʫʣʠʨʦʚʘʥʥʳʭ ʦʦʮʠʩʪ 

ʵʡʤʝʨʠʡ ʚ ʜʦʟʝ 2000 ʦʦʮʠʩʪ ʥʘ 1 ʢʛ ʤʘʩʩʳ 

ʪʝʣʘ. ʆʪʦʙʨʘʥʥʫʶ ʧʪʠʮʫ ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʠ 

ʢʦʥʪʨʦʣʴʥʫʶ. ʎʳʧʣʷʪʘʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩ 

ʣʝʯʝʙʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʮʳʧʣʷʪʘʤ 

ʟʘʜʘʚʘʣʠ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ çʂ-55è ʚ 

ʜʦʟʝ 30 ʤʛ/ʢʛ ʦʜʠʥ ʨʘʟ ʜʚʘ ʜʥʷ ʧʦʜʨʷʜ ʩ 

ʢʦʨʤʦʤ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʝʧʘʨʘʪ ʥʝ 

ʧʦʣʫʯʘʣʘ, ʠ ʦʥʠ ʩʣʫʞʠʣʠ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʦʣʷ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʳʭ ʦʦʮʠʩʪ 

ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʤʝʪʦʜʫ ʌʶʣʣʝʙʦʨʥʘ. 

ʃʝʯʝʥʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ 

ʞʠʚʦʪʥʳʭ ʥʘ 7 ʠ 14 ʩʫʪʢʠ ʫʙʠʚʘʣʠ ʠ ʧʦʩʣʝ 

ʚʩʢʨʳʪʠʷ ʙʨʘʣʠ ʢʫʩʦʯʢʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ 

ʢʠʰʝʯʥʠʢʘ, ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʬʦʨʤʘʣʠʥʝ 

(9:1), ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʣʝʯʝʙʥʦʛʦ 

ʩʨʝʜʩʪʚʘ. ʋʢʣʘʜʢʫ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʣʠʪ 

ʚ ʧʘʨʘʬʠʥ. ʉ ʧʦʤʦʱʴʶ ʛʝʤʘʪʦʢʩʠʣʠʥʘ ʠ 

ʵʦʟʠʥʘ, ʘʟʫʨ-ʵʦʟʠʥʘ, ʢʨʘʩʠʪʝʣʝʡ, 

ʦʢʨʘʰʝʥʥʳʭ ʚ ʩʠʥʠʡ ʮʚʝʪ, ʠ ʢʨʘʩʠʪʝʣʝʡ, 

ʦʢʨʘʰʝʥʥʳʭ ʚ ʟʝʣʝʥʳʡ ʮʚʝʪ, ʙʳʣʠ 
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ʧʦʣʫʯʝʥʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ 

ʪʦʣʱʠʥʦʡ 5-10 ʤʢʤ. ʉʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʛʝʤʘʪʦʢʩʠʣʠʥʘ ʠ ʵʦʟʠʥʘ, ʘʟʫʨ II-

ʵʦʟʠʥʘ ʠ ʐʀʂïʨʝʘʢʮʠʝʡ ʧʦ                            

ɸ.ʃ. ʐʘʙʘʜʘʰʫ (1947). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʩʥʦʚʥʳʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʚ ʦʨʛʘʥʘʭ ʧʠʱʝʚʘʨʝʥʠʷ ʫ ʙʦʣʴʥʳʭ 

ʵʡʤʝʨʠʦʟʦʤ ʮʳʧʣʷʪ. ʉʠʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ 

ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʵʡʤʝʨʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ, 

ʜʝʩʢʚʘʤʘʪʠʚʥʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʪʝʨʠʪʘ. ɺ 

ʩʪʝʥʢʝ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʨʦʠʟʦʰʣʦ 

ʨʘʟʨʫʰʝʥʠʝ ʵʧʠʪʝʣʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʧʘʜʘ ʩʪʨʫʢʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ, ʟʘʪʝʤ ʠ ʦʩʥʦʚʘʥʠʷ ʚʦʨʩʠʥʦʢ. ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʩʦʭʨʘʥʷʣʠʩʴ ʪʦʣʴʢʦ 

ʩʪʨʫʢʪʫʨʘ ʢʨʠʧʪ. ʂʣʝʪʢʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʚʦʨʩʠʥʢʠ ʢʨʠʧʪ 

ʦʪʤʝʯʘʣʠ ʦʯʝʥʴ ʨʘʟʨʝʞʝʥʥʦʩʪʴ ʢʣʝʪʦʢ, ʘ 

ʪʘʢʞʝ ʩʠʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʚʦʣʦʢʦʥ 

ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʠ ʨʝʪʠʢʫʣʠʥʦʚʦʛʦ ʚʦʣʦʢʥʘ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʬʠʙʨʠʥʦʠʜʥʦʝ 

ʥʘʙʫʭʘʥʠʝ ʩʪʝʥʦʢ ʤʝʣʢʠʭ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ. 

ɺʦʢʨʫʛ ʧʝʨʚʳʭ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ 

ʦʩʥʦʚʘʥʠʷ ʚʦʨʩʠʥʦʢ [7], ʙʳʣʠ ʜʠʬʬʫʟʥʳʝ 

ʢʦʤʧʘʢʪʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʵʦʟʠʥʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, 

ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʠ ʝʜʠʥʠʯʥʳʭ 

ʤʘʢʨʦʬʘʛʦʚ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʢʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʩ ʢʣʝʪʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʧʨʠʟʥʘʢʠ 

ʥʝʢʨʦʙʠʦʟʘ, ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ. ɺʦ ʚʩʝʭ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʫʯʘʩʪʢʘʭ ʢʠʰʝʯʥʠʢʘ 

ʢʘʧʠʣʣʷʨʥʘʷ ʩʝʪʴ ʙʳʣʘ ʦʙʝʟʚʦʞʝʥʘ [6]. ʅʘ 

ʬʦʥʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʧʘʪʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʡʤʝʨʠʡ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʠʰʝʯʥʳʭ ʢʨʠʧʪ ʫ ʙʦʣʴʥʳʭ 

ʧʪʠʮ ʪʝʨʷʣʦ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʉ 

ʥʠʤʠ ʚ ʵʧʠʪʝʣʠʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ 

ʤʠʪʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʵʥʪʝʨʦʮʠʪʳ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʧʦʣʥʦʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ 

ʵʥʪʝʨʦʮʠʪʦʚ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʢʣʝʪʦʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʣʝʪʢʘʭ ʩ ʬʠʛʫʨʘʤʠ ʤʠʪʦʟʘ 

ʙʳʣʦ 2,07Ñ0,11 (ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ). ɺ ʵʪʠ 

ʤʦʤʝʥʪʳ ʷʜʨʦ ʵʧʠʪʝʣʠʷ ʵʪʠʭ ʢʨʠʧʪ ʙʳʣʦ 

ʩʠʣʴʥʦ ʥʘʧʦʣʥʝʥʦ ʧʨʦʩʦʦʙʨʘʟʥʳʤ 

ʩʦʜʝʨʞʠʤʳʤ, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʣʦʩʴ 

ʧʨʦʩʚʝʪʣʝʥʥʳʤ ʤʘʪʨʠʢʩʦʤ. ɿʘʤʝʪʥʦ 

ʨʘʟʨʫʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚʦʨʩʠʥʦʢ, ʥʦ ʠ ʚʩʝʛʦ 

ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʤʦʥʦʩʣʦʷ ʢʨʠʧʪʳ ʚ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ. ɺ 

ʤʝʞʤʳʰʝʯʥʳʭ ʥʝʨʚʥʳʭ ʩʧʣʝʪʝʥʠʷʭ, 

ʛʣʘʜʢʠʝ ʢʣʝʪʢʠ ʚʳʨʘʙʘʪʳʚʘʣʠ ʦʪʝʢ 

ʮʠʪʦʧʣʘʟʤʳ ʠ ʥʝ ʠʤʝʣʠ ʯʝʪʢʦʡ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʝʪʘʣʝʡ ʭʨʦʤʘʪʠʥʘ ʚ ʠʭ 

ʙʣʝʜʥʦ-ʦʢʨʘʰʝʥʥʳʭ ʷʜʨʘʭ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ 

ʢʠʰʝʯʥʠʢʘ ʐʀʌʌ-ʨʝʘʢʪʠʚʦʤ, 

ʦʙʥʘʨʫʞʠʣʠ ʢʦʤʧʘʢʪʥʳʝ ʠ ʩʦʙʨʘʥʥʳʝ ʚ 

ʚʠʜʝ ʛʥʝʟʜ ʩʢʦʧʣʝʥʠʷ ʠʣʠ ʝʜʠʥʠʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʰʠʟʦʥʪʳ ʵʡʤʝʨʠʡ. 

ʄʝʪʦʜʦʤ ʘʟʫʨ II  ʵʦʟʠʥʦʤ ʚʳʷʚʠʪʴ 

ʛʝʥʝʨʘʮʠʶ ʵʡʤʝʨʠʡ ʚ ʚʠʜʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ 

ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʰʠʟʦʥʪʳ ʵʡʤʝʨʠʡ ʫʜʘʝʪʩʷ 

ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ [2] (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ. ɻʥʝʟʜʦʦʙʨʘʟʥʦʝ ʩʢʦʧʣʝʥʠʝ ʰʠʟʦʥʪʦʚ E. maxima ʚ ʵʧʠʪʝʣʠʠ 

ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʥʘ 14-ʝ ʩʫʪʢʠ. ʆʢʨʘʩʢʘ ʐʀʌʌ-ʨʝʘʢʪʠʚʦʤ. ʋʚ.400. 
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ʏʝʨʝʟ ʩʝʤʴ ʜʥʝʡ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʝʤ çʂ-55è ʩʪʨʫʢʪʫʨʘ ʢʠʰʝʯʥʦʡ 

ʩʪʝʥʢʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʙʳʣʘ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʨʘʟʨʫʰʝʥʠʝʤ. ʅʦʚʳʝ 

ʢʠʰʝʯʥʳʝ ʚʦʨʩʠʥʢʠ ʙʳʣʠ ʧʦʣʠʤʦʨʬʥʳʤʠ 

ʠ ʠʤʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʫʢʦʨʦʯʝʥʥʦʝ ʩʪʨʦʝʥʠʝ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʢʠʰʝʯʥʠʢʝ 

ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʨʩʠʥʦʢ, 

ʠʤʝʶʱʠʭ ʰʠʨʦʢʦʝ ʦʩʥʦʚʘʥʠʝ ʠ ʫʟʢʫʶ 

ʘʧʠʢʘʣʴʥʫʶ ʯʘʩʪʴ. ʅʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʨʩʠʥʦʢ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʤʦʥʦʩʣʦʡ 

ʩʪʦʣʙʯʘʪʳʭ ʵʧʠʪʝʣʠʦʮʠʪʘʨʥʳʭ ʢʣʝʪʦʢ. 

ɸʧʠʢʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʥʝʢʦʪʦʨʳʭ ʚʦʨʩʠʥʦʢ 

ʙʳʣʘ ʣʠʰʝʥʘ ʵʧʠʪʝʣʠʷ ʠ ʩʦʜʝʨʞʘʣʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʪʨʦʬʠʠ 

ʵʥʪʝʨʦʮʠʪʳ. ʀʟ-ʟʘ ʵʪʦʛʦ ʚ ʢʣʝʪʦʯʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʫʧʣʦʪʥʝʥʠʷ 

ʚʦʨʩʠʥʦʢ ʠ ʢʨʠʧʪ, ʘ ʪʘʢʞʝ ʠʭ ʨʘʟʨʝʞʝʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ 

ʦʙʣʘʩʪʠ ʢʨʠʧʪ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʦʜʠʥʦʯʥʳʝ ʤʠʪʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʣʝʪʢʠ 

2,4Ñ0,17. ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʢʠʰʝʯʥʳʝ 

ʚʦʨʩʠʥʢʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʞʝʩʪʚʦʤ 

ʨʝʪʠʢʫʣʦʮʠʪʦʚ, ʤʘʣʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ 

ʠ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ 

ʥʝʩʢʦʣʴʢʠʤʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʤʠ ʢʣʝʪʢʘʤʠ. 

ɺ ʮʝʥʪʨʝ ʚʦʨʩʠʥʦʢ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʠʭ ʢʣʝʪʦʢ. 

ʉʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ ʙʳʣʘ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ ʠ 

ʧʣʦʭʦ ʧʝʨʝʜʘʚʘʣʘʩʴ ʚ ʤʳʰʝʯʥʫʶ 

ʧʣʘʩʪʠʥʢʫ, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʥʝʨʘʚʥʦʤʝʨʥʫʶ 

ʪʦʣʱʠʥʫ. ʇʨʠ ʵʪʦʤ, ʚ ʤʳʰʝʯʥʦʤ ʩʣʦʝ 

ʩʦʭʨʘʥʷʣʠʩʴ ʧʨʠʟʥʘʢʠ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʨʘʟʚʦʣʦʢʥʝʥʠʷ [3]. ʄʦʟʛʦʚʳʝ ʦʙʦʣʦʯʢʠ 

ʩʦʭʨʘʥʠʣʠ ʧʨʠʟʥʘʢʠ ʥʘʙʫʭʘʥʠʷ 

ʥʝʡʨʦʧʣʘʟʤʦʡ ʠ ʙʣʝʜʥʦʡ ʦʢʨʘʩʢʠ ʷʜʝʨ.

 

 
ʈʠʩʫʥʦʢ 2 ï ʊʦʥʢʠʡ ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ ʥʘ 14 ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ çʂ-55è ʚ 

ʦʙʣʘʩʪʠ ʢʨʠʧʪ ʦʙʥʘʨʫʞʠʚʘʣʠ ʝʜʠʥʠʯʥʳʝ ʤʠʪʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʣʝʪʢʠ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. 240. 

 

ʐʠʟʦʥʪʳ ʵʡʤʝʨʠʡ ʧʨʠ ʦʢʨʘʩʢʝ 

ʐʀʌʌ-ʨʝʘʢʪʠʚʦʤ ʥʝ ʚʳʷʚʣʷʣʠʩʴ ʢʘʢ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʢʣʝʪʦʢ ʵʧʠʪʝʣʠʷ 

ʚʦʨʩʠʥʦʢ ʠ ʢʨʠʧʪ. ʂʘʨʪʠʥʘ ʤʦʨʬʦʣʦʛʠʠ 

ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ, ʩʦʭʨʘʥʝʥʥʘʷ ʥʘ 

14-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ, ʩʦʭʨʘʥʠʣʘʩʴ ʚ 

ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦ ʚʩʝʭ 

ʫʯʘʩʪʢʘʭ ʩʨʝʟʘ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ [2, 3]. ʇʨʠ 

ʵʪʦʤ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥ 

ʢʠʰʝʯʥʳʡ ʵʧʠʪʝʣʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʚʦʨʩʠʥʦʢ 

ʠ ʢʨʠʧʪ. ɺʦʨʩʠʩʪʳʝ ʫʯʘʩʪʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘʧʠʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʷʣʠ ʩʣʝʜʳ 

ʜʝʩʢʚʘʤʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʭʨʘʥʝʥʠʠ ʧʨʠʟʥʘʢʦʚ 

ʜʝʩʢʚʘʤʘʮʠʠ ʵʥʪʝʨʦʮʠʪʦʚ. ʇʦ ʧʨʠʯʠʥʝ 

ʥʝʧʦʣʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʵʧʠʪʝʣʠʷ ʢʠʰʝʯʥʳʭ 

ʚʦʨʩʠʥʦʢ, ʯʘʩʪʴ ʠʭ ʙʳʣʘ ʜʝʬʦʨʤʠʨʦʚʘʥʘ ʠ 

ʠʤʝʣʘ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʠʭ ʢʣʝʪʦʢ ʥʘ ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʧʠʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʝʜʠʥʝʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʦʩʥʦʚʳ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʠ ʢʨʠʧʪ, 

ʣʠʤʬʦʮʠʪʳ ʧʨʦʥʠʢʣʠ ʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʝ 

ʢʘʧʠʣʣʷʨʳ, ʨʝʪʠʢʫʣʦʮʠʪʳ ʠ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʚ ʢʣʝʪʢʘʭ ʢʠʰʝʯʥʳʭ ʢʨʠʧʪ ʥʘʭʦʜʠʣʠʩʴ ʧʦ 

3,76Ñ0,25 ʬʠʛʫʨ ʤʠʪʦʟʘ. ʇʨʠ ʦʢʨʘʩʢʝ 
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ʐʠʬʬ-ʨʝʘʢʪʠʚʦʤ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ 

ʰʠʟʦʥʪʦʚ ʢʦʢʮʠʜʠʡ ʥʝ ʫʜʘʚʘʣʦʩʴ. ʕʪʦʪ 

ʤʳʰʝʯʥʳʡ ʩʣʦʡ ʠʤʝʣ ʦʜʥʦʨʦʜʥʫʶ 

ʪʦʣʱʠʥʫ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʫʪʨʠ ʠ 

ʩʥʘʨʫʞʠ ʤʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʙʳʣʘ ʩ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʤʫʢʦʠʜʥʦʛʦ ʥʘʙʫʭʘʥʠʷ ʤʝʞʤʳʰʝʯʥʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʨʝʟʢʦ ʦʩʣʘʙʣʘ. ʇʦ 

ʩʪʨʫʢʪʫʨʝ ʢʣʝʪʦʢ ʤʝʞʤʳʰʝʯʥʳʭ ʥʝʨʚʥʳʭ 

ʩʧʣʝʪʝʥʠʠ ʤʦʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʩʣʠʷʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʋ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʟʘʨʘʞʝʥʥʳʭ ʵʡʤʝʨʠʦʟʦʤ ʮʳʧʣʷʪ ʚ ʪʦʥʢʦʤ 

ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ, ʧʨʦʠʟʦʰʣʦ ʨʘʟʨʫʰʝʥʠʝ 

ʵʧʠʪʝʣʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʜʦ ʧʦʣʥʦʛʦ 

ʨʘʩʧʘʜʘ ʩʪʨʫʢʪʫʨʳ ʘʧʠʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, 

ʟʘʪʝʤ ʠ ʦʩʥʦʚʘʥʠʷ ʚʦʨʩʠʥʦʢ [2]. ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʩʦʭʨʘʥʷʣʠʩʴ ʪʦʣʴʢʦ 

ʩʪʨʫʢʪʫʨʘ ʢʨʠʧʪ. ʉʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ 

ʢʠʰʝʯʥʦʡ ʚʦʨʩʠʥʢʠ ʠ ʢʨʠʧʪ ʠʤʝʣʘ ʨʝʟʢʦʝ 

ʨʘʟʨʝʞʝʥʠʝ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʦʝ 

ʫʧʣʦʪʥʝʥʠʝ ʧʫʯʢʦʚ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ 

ʠ ʥʘʙʫʭʘʥʠʝ ʩʪʝʥʦʢ ʤʝʣʢʠʭ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʦʩʥʦʚʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ. ʋ ʦʩʥʦʚʘʥʠʷ 

ʚʦʨʩʠʥʦʢ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʜʠʬʬʫʟʥʳʝ [7] 

ʩʢʦʧʣʝʥʠʷ ʠʟ ʵʦʟʠʥʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʤ, 

ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʠ ʠʤʝʶʱʠʤʠ ʧʨʠʟʥʘʢʠ 

ʥʝʢʨʦʙʠʦʟʘ. ɿʘʤʝʪʥʦ ʨʘʟʨʫʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʚʦʨʩʠʥʦʢ, ʥʦ ʠ ʚʩʝʛʦ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ 

ʤʦʥʦʩʣʦʷ ʢʨʠʧʪʳ ʚ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ 

ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ. ɺ ʤʝʞʤʳʰʝʯʥʳʭ 

ʥʝʨʚʥʳʭ ʩʧʣʝʪʝʥʠʷʭ ʛʣʘʜʢʠʝ ʢʣʝʪʢʠ ʥʝ 

ʠʤʝʣʠ ʯʝʪʢʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʝʪʘʣʝʡ 

ʭʨʦʤʘʪʠʥʘ ʚ ʠʭ ʙʣʝʜʥʦ-ʦʢʨʘʰʝʥʥʳʭ ʷʜʨʘʭ 

[6]. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ 

ʢʠʰʝʯʥʠʢʘ ʧʨʦʚʦʜʠʣʠ ʐʀʌʌ-ʨʝʘʢʪʠʚʦʤ, 

ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʣʠ ʢʦʤʧʘʢʪʥʳʝ ʠ 

ʩʦʙʨʘʥʥʳʝ ʚ ʚʠʜʝ ʛʥʝʟʜ ʩʢʦʧʣʝʥʠʷ ʠʣʠ 

ʝʜʠʥʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʰʠʟʦʥʪʳ 

ʵʡʤʝʨʠʡ.  

ʏʝʨʝʟ ʩʝʤʴ ʜʥʝʡ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʝʤ çʂ-55è ʩʪʨʫʢʪʫʨʘ ʢʠʰʝʯʥʦʡ 

ʩʪʝʥʢʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʙʳʣʘ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʨʘʟʨʫʰʝʥʠʝʤ. 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʢʠʰʝʯʥʳʝ ʚʦʨʩʠʥʢʠ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʞʝʩʪʚʦʤ 

ʨʝʪʠʢʫʣʦʮʠʪʦʚ, ʤʘʣʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ 

ʠ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ 

ʥʝʩʢʦʣʴʢʠʤʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʤʠ ʢʣʝʪʢʘʤʠ. 

ʉʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ ʙʳʣʘ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ ʠ 

ʧʣʦʭʦ ʧʝʨʝʜʘʚʘʣʘʩʴ ʚ ʤʳʰʝʯʥʫʶ 

ʧʣʘʩʪʠʥʢʫ, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʥʝʨʘʚʥʦʤʝʨʥʫʶ 

ʪʦʣʱʠʥʫ. ʇʨʠ ʵʪʦʤ, ʚ ʤʳʰʝʯʥʦʤ ʩʣʦʝ 

ʩʦʭʨʘʥʷʣʠʩʴ ʧʨʠʟʥʘʢʠ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʨʘʟʚʦʣʦʢʥʝʥʠʷ. ʉʧʘʡʢʠ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ 

ʵʧʠʪʝʣʠʷ ʚʦʨʩʠʥʦʢ ʠ ʢʨʠʧʪ ʥʝ ʚʳʷʚʣʷʣʠʩʴ 

ʧʨʠ ʦʢʨʘʩʢʝ ʐʀʌʌ-ʨʝʘʢʪʠʚʦʤ.  

ʅʘ 14-ʡ ʜʝʥʴ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʨʠʩʫʥʦʢ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ 

ʢʠʰʝʯʥʠʢʘ ʙʳʣ ʩʦʭʨʘʥʝʥ ʥʘ 100% ʚʦ ʚʩʝʭ 

ʯʘʩʪʷʭ ʩʨʝʟʘ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ. ɺ ʦʙʣʘʩʪʠ 

ʢʨʠʧʪ ʠ ʦʩʥʦʚʘʥʠʷ ʚʦʨʩʠʥʦʢ ʢʠʰʝʯʥʦʛʦ 

ʵʧʠʪʝʣʠʷ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥ. 

ʐʠʟʦʥʪʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ. ʉʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ 

ʧʪʠʮ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʠ 

ʣʝʯʝʥʳʭ ʩʦʝʜʠʥʝʥʠʝʤ çʂ-55è ʚ ʜʦʟʝ              

30 ʤʛ/ʢʛ, ʦʙʣʘʜʘʝʪ ʵʬʬʝʢʪʠʚʥʳʤ 

ʢʦʢʮʠʜʠʦʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʚʩʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʛʝʥʝʨʘʮʠʠ ʵʡʤʝʨʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʧʨʦʪʝʢʘʥʠʶ 

ʨʝʧʘʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʨʘʞʝʥʥʳʭ 

ʪʢʘʥʷʭ ʧʪʠʮ.  
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ʉʊʈʋʂʊʋʈʅɸʗ ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʉʆɽɼʀʅɽʅʀʗ çʂ-55è 

ʇʈʀ ʕʁʄɽʈʀʆɿɽ ʎʓʇʃʗʊ 

 

ɻʠʟʟʘʪʫʣʣʠʥ ʈ.ʈ., ʃʫʪʬʫʣʣʠʥ ʄ.ʍ., ʄʠʥʛʘʣʝʝʚ ɼ.ʅ., ɻʠʟʟʘʪʫʣʣʠʥʘ ʈ.ʈ., ʅʠʟʘʤʦʚʘ ɻ.ʄ. 

ʈʝʟʶʤʝ 

 

ʕʡʤʝʨʠʦʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʪʠʮ, ʚʳʟʳʚʘʝʤʳʭ 

ʧʨʦʩʪʝʡʰʠʤʠ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʚ 

ʧʪʠʮʝʚʦʜʩʪʚʝ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ çʂ-55è ʧʨʠ ʣʝʯʝʥʠʠ ʮʳʧʣʷʪ, ʟʘʨʘʞʝʥʥʳʭ ʵʡʤʝʨʠʦʟʦʤ. ʇʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʧʘʨʘʟʠʪʦʣʦʛʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʦʧʳʪ ʥʘ 

30 ʮʳʧʣʷʪʘʭ ʜʚʘʜʮʘʪʠʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʦʪʪʠʪʨʦʚʘʥʥʦʡ ʜʦʟʦʡ 

ʩʧʦʨʫʣʠʨʦʚʘʥʥʳʭ ʦʦʮʠʩʪ ʵʡʤʝʨʠʡ ʚ ʜʦʟʝ 2000 ʢʣʝʪʦʢ ʥʘ 1 ʢʛ ʤʘʩʩʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʚ ʪʦʥʢʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ ʠ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʟʘʨʘʞʝʥʥʳʭ ʵʡʤʝʨʠʦʟʦʤ ʮʳʧʣʷʪ ʦʪʤʝʯʘʣʠʩʴ ʧʦʜʦʩʪʨʦʝ ʠ ʜʝʩʢʚʘʤʘʪʠʚʥʦʝ ʢʘʪʘʨʘʣʴʥʦʝ 

ʚʦʩʧʘʣʝʥʠʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ ʟʘʤʝʪʥʦ ʨʘʟʨʫʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚʦʨʩʠʥʦʢ, 

ʥʦ ʠ ʚʩʝʛʦ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʤʦʥʦʩʣʦʷ ʢʨʠʧʪʳ. ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ 

ʢʠʰʝʯʥʠʢʘ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ ʥʘ 7 ʠ 14-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʩʦʝʜʠʥʝʥʠʝʤ çʂ-55è. ɺ ʢʠʰʝʯʥʠʢʝ 

ʥʘʭʦʜʠʣʠʩʴ ʚʦʨʩʠʥʢʠ ʩ ʫʧʣʦʱʝʥʥʳʤ ʠ ʰʠʨʦʢʠʤ ʦʩʥʦʚʘʥʠʝʤ. ʇʨʠʟʤʳ ʚ ʚʦʨʩʠʥʢʘʭ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʙʦʢʘʣʦʚʠʜʥʳʭ ʵʢʟʦʢʨʠʥʦʠʜʦʚ, ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʦʚʳʰʝʥʥʦʡ 

ʩʝʢʨʝʮʠʠ. ɺ ʘʧʠʢʘʣʴʥʦʡ ʟʦʥʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʛʠʧʝʨʩʝʢʨʝʮʠʠ. ʇʣʦʪʥʘʷ ʦʩʥʦʚʘ ʚʦʨʩʠʥʦʢ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʠʧʝʨʧʣʘʟʠʝʡ ʨʝʪʠʢʫʣʦʮʠʪʦʚ, ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʤʳʰʝʯʥʳʡ ʩʣʦʡ ʩʦʩʪʦʷʣ ʠʟ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʩʣʦʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ çʂ-55è ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʠ ʣʝʯʝʥʠʠ ʵʡʤʝʨʠʦʟʘ ʧʪʠʮ. 

 

ANTIPARASITIC EFFICACY OF THE COMPOUND "K-55" AT EIMERIOSIS OF 

CHICKENS 

 

Gizzatullin R.R., Lutfullin M.Kh., Mingaleev D.N., Gizzatullina R.R., Nizamova G.M. 

Summary 

 

Eimeriosis is one of the most common diseases of birds caused by protozoa, which leads to a 

decrease in productivity and economic losses in poultry farming. In this study, the anti-eimeriosis 

efficacy of the new compound "K-55" was studied in the treatment of chickens infected with 

eimeriosis. Under the guidance of teachers of the Department of Epizootology and Parasitology, an 

experiment was carried out on 30 chickens of twenty-day age who were infected with a titrated dose 

of sporulated oocysts of eimeria at a dose of 2000 cells per 1 kg of weight. The results of the studies 

showed that subacute and desquamative catarrhal inflammation was observed in the control groups 

in the small intestine of chickens experimentally infected with eimeriosis. In some areas of the 

intestinal wall, the destruction of not only the villi, but also the entire epithelial monolayer of the 

crypt is noticeable. The hydrographic structure of the small intestine was preserved on the 7th and 

14th days after treatment with the K-55 compound. In the intestine there were villi with a flattened 

and wide base. The prisms in the villi were represented by a multitude of goblet-shaped exocrinoids, 

with signs of increased secretion. No hypersecretion was detected in the apical zone. The dense base 

of the villi is characterized by hyperplasia of reticulocytes, fibroblasts and endothelial cells of blood 

vessels. Apparently, the muscle layer consisted of a continuous and uneven layer. The study showed 

that the drug "K-55" is effective in the treatment of avian eimeriosis.
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ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʦʣʞʥʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʜʦʨʦʚʴʶ, ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʩʪʫ, ʨʘʟʚʠʪʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʣʝʥʠʶ ʩʨʦʢʦʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ 

[10]. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʤʦʣʦʯʥʦʤ 

ʩʢʦʪʦʚʦʜʩʪʚʝ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ 

ʨʘʟʜʝʣʴʥʦʛʦ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʠ ɿʎʄ [1, 2, 3, 6]. ʇʨʠ 

ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ɿʎʄ 

ʚʤʝʩʪʦ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 4,1-12,5 % ʚ 3-

ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ [4, 8]. ɺ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʟʣʠʯʠʷ 

ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʷʪ ʚ ʧʝʨʠʦʜ ʚʳʧʦʡʢʠ 

ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʠʣʠ ɿʎʄ [7]. 

ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʷʪ ʨʝʢʦʤʝʥʜʫʝʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʳʭ ʢʦʨʤʦʚ (ʮʝʣʴʥʦʛʦ 

ʤʦʣʦʢʘ ʠ/ʠʣʠ ɿʎʄ) ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 12-

15 % ʦʪ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ. ʇʨʠ 

ʩʪʫʧʝʥʯʘʪʦʡ ʩʠʩʪʝʤʝ ï ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʝʣʷʪ 

ʤʦʣʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʮʠʦʥʘ ʚ ʧʝʨʚʫʶ 

ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 20-30 

% ʦʪ ʞʠʚʦʡ ʤʘʩʩʳ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

(ʩʪʫʧʝʥʯʘʪʳʤ) ʩʥʠʞʝʥʠʝʤ ʜʦ 12-15 % ʚʦ 

ʚʪʦʨʫʶ ʬʘʟʫ (ʧʨʝʜʦʪʲʝʤʥʳʡ ʧʝʨʠʦʜ). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦʙ 

ʦʧʪʠʤʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʷʭ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʤʦʣʦʯʥʳʭ ʢʦʨʤʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʩʠʩʪʝʤ 

ʩʢʘʨʤʣʠʚʘʥʠʷ ʤʦʣʦʯʥʳʭ ʢʦʨʤʦʚ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʪʝʣʷʪ ʜʦ 6-ʪʠ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʂ(ʌ)ʍ 

çʀʚʘʥʦʚ ɺ.ɸè ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ 

ʪʝʣʷʪʘʭ (n = 24) ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ɺ 

ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2022 ʛʦʜʘ ʧʦ ʤʘʡ 2023 

ʛʦʜʘ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ 

ʪʝʣʦʯʝʢ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ. 

ʈʘʟʣʠʯʠʝ ʩʦʩʪʦʷʣʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʩʢʘʨʤʣʠʚʘʝʤʳʭ ʤʦʣʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʘʮʠʦʥʘ. ʊʘʢ, ʤʦʣʦʜʥʷʢ (n = 12) 

ʢʦʥʪʨʦʣʴʥʦʡ (ʧʝʨʚʦʡ) ʛʨʫʧʧʳ ʧʦʣʫʯʘʣ 

ʤʦʣʦʯʥʳʝ ʢʦʨʤʘ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ, 

ʧʦ 6 ʢʛ ʚ ʩʫʪʢʠ ʠʟ ʨʘʩʯʝʪʘ 12-15 % ʦʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʊʝʣʷʪʘ (n = 12) 

ʦʧʳʪʥʦʡ (ʚʪʦʨʦʡ) ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ 

ʤʦʣʦʯʥʳʝ ʢʦʨʤʘ ʩʪʫʧʝʥʯʘʪʳʤ ʤʝʪʦʜʦʤ, ʧʦ 

9 ʢʛ ʚ ʩʫʪʢʠ ʠʟ ʨʘʩʯʝʪʘ 20-30 % ʦʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚ ʧʝʨʚʫʶ ʬʘʟʫ 

ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ, ʠ ʧʦ 6 ʢʛ ʚ ʩʫʪʢʠ ʠʟ 

ʨʘʩʯʝʪʘ 12-15 % ʦʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʚʦ ʚʪʦʨʫʶ (ʧʨʝʜʦʪʲʝʤʥʫʶ) ʬʘʟʫ 

ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ (ʊʘʙʣʠʮʘ 1). 

ʂʦʨʤʣʝʥʠʝ ʤʦʣʦʜʥʷʢʘ ʤʦʣʦʯʥʳʤʠ 

ʢʦʨʤʘʤʠ ʩʦ 2-ʦʛʦ ʜʥʷ ʞʠʟʥʠ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʪʨʠ ʨʘʟʘ ʚ ʜʝʥʴ ʧʨʠʤʝʨʥʦ ʚ 

7:00, 11:00 ʠ 16:30 ʯ. ɾʠʚʦʪʥʳʭ ʦʙʝʠʭ 

ʛʨʫʧʧ ʚ ʚʦʟʨʘʩʪʝ 88-90 ʜʥʝʡ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʤʘʣʠ ʩ ʚʳʧʦʡʢʠ ʤʦʣʦʯʥʳʤʠ ʢʦʨʤʘʤʠ, 

ʨʘʟʙʘʚʣʷʷ ɿʎʄ ʚʦʜʦʡ. ʊʝʣʷʪʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠʤʝʣʠ 

ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʩ 3 ʧʦ 
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90 ʜʝʥʴ ï ʢ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʤʫ 

(ʩʪʘʨʪʝʨʥʦʤʫ) ʢʦʤʙʠʢʦʨʤʫ (ʉɺ ï 88,7 %; 

ʆʕ ï 12,0 ʄɼʞ; ʉʇ ï 20,0 %), ʩ 30 ʜʥʷ ï ʢ 

ʙʦʙʦʚʦʤʫ ʩʝʥʫ (ʉɺ ï 84,6 %; ʆʕ ï 7,2 ʄɼʞ; 

ʉʇ ï 15,7 %), ʩ 91 ʧʦ 180 ʜʝʥʴ ʤʦʣʦʜʥʷʢʫ 

ʩʢʘʨʤʣʠʚʘʣʠ ʩʝʥʘʞ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ (ʉɺ ï 

43,7 %; ʆʕ ï 8,5 ʄɼʞ; ʉʇ ï 12,7 %) 

ʨʘʩʩʳʧʥʦʡ ʢʦʤʙʠʢʦʨʤ (ʷʯʤʝʥʴ ï 93,5 %, 

ʰʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ ï 5,0 %, ʧʨʝʤʠʢʩ ï 1,5 

%), ɹɺʄʂ (ʉɺ ï 88,9 %; ʆʕ ï 9,0 ʄɼʞ; ʉʇ 

ï 25,0 %). 

ɺʟʚʝʰʠʚʘʥʠʝ ʪʝʣʷʪ ʧʨʦʚʦʜʠʣʠ 

ʢʘʞʜʳʝ 30 ʜʥʝʡ ʚ ʪʝʯʝʥʠʝ 180 ʜʥʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 

ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

çExcelè (çMicrosoftè, ʉʐɸ). ʉʨʘʚʥʝʥʠʷ 

ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʮʝʥʠʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ, ʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʤʝʥʝʝ 0,05 ʩʯʠʪʘʣʘʩʴ 

ʜʦʩʪʦʚʝʨʥʦʡ (P<0,05). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʪʝʣʷʪ 

ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʞʠʚʦʡ ʤʘʩʩʳ ʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ [4]. 

ɺr ʨʘʱʠʚʘʥʠʝ ʪʝʣʷʪ ʜʦ 6-ʪʠ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʚʳʧʦʡʢʠ ʤʦʣʦʯʥʳʤʠ 

ʢʦʨʤʘʤʠ ʧʦʢʘʟʘʣʦ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ 

ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʢʦʨʤʣʝʥʠʷ ʪʝʣʷʪ ʤʦʣʦʯʥʳʤʠ ʢʦʨʤʘʤʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ 

ʇʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʄʦʣʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʨʘʮʠʦʥʘ 

ʂʦʣʠʯʝʩʪʚʦ, ʢʛ 

ʛʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

1 ʜʝʥʴ ʤʦʣʦʟʠʚʦ 6 6 

2-5 ʜʝʥʴ ʧʝʨʝʭʦʜʥʦʝ ʤʦʣʦʢʦ 6 9 

6-10 ʜʝʥʴ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ 6 9 

11-13 ʜʝʥʴ1 ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ/ɿʎʄ 6 9 

14-27 ʜʝʥʴ ɿʎʄ2 6 9 

28-30 ʜʝʥʴ ɿʎʄ 6 6-93 

31-90 ʜʝʥʴ ɿʎʄ 6 6 

ʇʨʠʤʝʯʘʥʠʝ: 1ʊʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʚʦʜʠʣʠ ʩ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ 

ʥʘ ɿʎʄ. 2ɿʎʄ çʉʧʝʢʪʦʣʘʢ 16 ʇʨʝʤʠʫʤè: ʉɺ ï 95,9 %; ʆʕ ï 19,0 ʄɼʞ; ʉʇ ï 22,0 %; ʉɾ ï 

16,0 %. 3ʊʝʣʷʪʘʤ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʳʭ ʢʦʨʤʦʚ ʩ 20-30 ʜʦ 12-15 % ʦʪ 

ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʷʪ 

ɺʦʟʨʘʩʪ 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 

ʛʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʇʨʠ ʨʦʞʜʝʥʠʠ 29,2Ñ0,31 29,3Ñ0,34 

1 ʤʝʩʷʮ 39,9Ñ1,15 42,1Ñ0,60 

2 ʤʝʩʷʮʘ 58,8Ñ2,71 59,6Ñ1,76 

3 ʤʝʩʷʮʘ 82,1Ñ2,91 86,2Ñ3,15 

4 ʤʝʩʷʮʘ 107,9Ñ4,05 112,3Ñ3,46 

5 ʤʝʩʷʮʝʚ 133,6Ñ3,55 139,8Ñ4,56 

6 ʤʝʩʷʮʝʚ 157,3Ñ3,78  168,4Ñ3,97*  

ʇʨʠʤʝʯʘʥʠʝ: * P̓ 0,05 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 

 

ʊʘʢ, ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʝ ʪʝʣʘ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʨʦʞʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧ ï 29,2-29,3 ʢʛ, ʥʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʦʧʳʪʘ ʫ 

ʤʦʣʦʜʥʷʢʘ, ʧʦʪʨʝʙʣʷʚʰʝʛʦ ʩʪʫʧʝʥʯʘʪʳʤ 

ʤʝʪʦʜʦʤ ʤʦʣʦʯʥʳʝ ʢʦʨʤʘ ʚ ʩʦʩʪʘʚʝ 

ʨʘʮʠʦʥʘ, ʥʘʤʝʪʠʣʘʩʴ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ. 
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ɺʳʷʚʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʥʘ 

ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʚ ʚʦʟʨʘʩʪʝ 1, 3 ʠ 6 

ʤʝʩʷʮʝʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 42,1, 

86,2 ʠ 168,4 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 5,5, 5,0 ʠ 7,1 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʝʣʷʪʘ, ʢʦʪʦʨʳʭ ʢʦʨʤʠʣʠ 

ʩʪʫʧʝʥʯʘʪʳʤ ʤʝʪʦʜʦʤ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʢʘʢ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ, ʪʘʢ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ 

ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ 

(ʊʘʙʣʠʮʘ 3).

 

ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʷʪ 

ʇʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, ʛ 

ʛʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

0-1 ʤʝʩʷʮʘ 358,3Ñ30,94 427,8Ñ22,61 

1-2 ʤʝʩʷʮʝʚ 630,6Ñ68,23 583,3Ñ48,39 

2-3 ʤʝʩʷʮʝʚ 775,0Ñ67,37 886,1Ñ61,87 

3-4 ʤʝʩʷʮʝʚ 861,1Ñ65,95 872,2Ñ63,54 

4-5 ʤʝʩʷʮʝʚ 855,6Ñ28,85 913,9Ñ72,91 

5-6 ʤʝʩʷʮʝʚ 791,7Ñ34,85   955,6Ñ35,17**  

0-3 ʤʝʩʷʮʝʚ (ʤʦʣʦʯʥʳʡ) 588,0Ñ43,35 632,4Ñ41,52 

3-6 ʤʝʩʷʮʝʚ (ʧʦʩʣʝʤʦʣʦʯʥʳʡ) 836,1Ñ25,71 913,9Ñ32,86 

0-6 ʤʝʩʷʮʝʚ 712,0Ñ28,94 773,1Ñ31,05 

ʇʨʠʤʝʯʘʥʠʝ: **  P̓ 0,01 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 

 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ 

0-1, 2-3, 3-4, 4-5 ʠ 5-6 ʤʝʩ., ʢʦʪʦʨʳʝ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ 19,4, 14,3, 1,3, 6,8 ʠ 20,7 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʜʥʘʢʦ ʚ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ 1-2 ʤʝʩ. 

ʫ ʤʦʣʦʜʥʷʢʘ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʦʩʪʘ ʙʳʣʘ ʥʠʞʝ 

(583,3 ʛ) ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʞʠʚʦʪʥʳʤʠ 

ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʥʘ 7,5 %. ʉʥʠʞʝʥʠʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʚ ʜʘʥʥʳʡ 

ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʩʢʘʨʤʣʠʚʘʥʠʷ ʤʦʣʦʯʥʳʭ 

ʢʦʨʤʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʥʠʞʝʥʠʶ 

ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

(ʵʥʝʨʛʠʠ ʠ ʙʝʣʢʘ) ʨʘʮʠʦʥʘ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʳʩʦʢʘʷ ʥʦʨʤʘ 

ʚʳʧʦʡʢʠ ʤʦʣʦʯʥʳʭ ʢʦʨʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʠʟʢʦʡ ʥʦʨʤʦʡ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ 

ʧʦʪʨʝʙʣʝʥʠʝ ʞʠʚʦʪʥʳʤʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ (ʧʨʝʩʪʘʨʪʝʨʘ 

ʠ/ʠʣʠ ʩʪʘʨʪʝʨʘ). ʇʨʠ ʵʪʦʤ ʚ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʣʷʪʘ 

ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʝʨʶ ʵʥʝʨʛʠʠ 

(ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ) ʠʟ-ʟʘ ʥʠʟʢʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʯʥʳʭ ʢʦʨʤʦʚ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʦʚ 

[10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʣʦʜʥʷʢ 

ʧʦʪʨʝʙʣʷʚʰʠʡ ʤʦʣʦʯʥʳʝ ʢʦʨʤʘ 

ʩʪʫʧʝʥʯʘʪʳʤ ʤʝʪʦʜʦʤ, ʧʦʢʘʟʘʣ ʚ ʤʦʣʦʯʥʳʡ 

(0-3 ʤʝʩ.), ʧʦʩʣʝʤʦʣʦʯʥʳʡ (3-6 ʤʝʩ.) 

ʧʝʨʠʦʜʳ, ʘ ʪʘʢʞʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ (0-6 ʤʝʩ.) 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʥʘ 7,6, 9,3 ʠ 8,6 

% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʤ ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʤ 

ʩʢʘʨʤʣʠʚʘʣʠ ʤʦʣʦʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʨʘʮʠʦʥʘ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʛʣʘʩʫʶʪʩʷ ʢʘʢ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ ʩ 

ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [9, 12]. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʩʢʘʨʤʣʠʚʘʥʠʷ ʨʘʟʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʤʦʣʦʯʥʳʭ ʢʦʨʤʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʝʣʷʪ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʥʦʨʤ ʚʳʧʦʡʢʠ ʤʦʣʦʢʘ ʠ ɿʎʄ (9 ʢʛ ʧʨʦʪʠʚ 6 

ʢʛ ʚ ʩʫʪʢʠ) ʩʪʫʧʝʥʯʘʪʳʤ ʤʝʪʦʜʦʤ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʪʝʣʷʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʢʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʤʦʣʦʯʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʇʂ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʩʠʩʪʝʤ ʩʢʘʨʤʣʠʚʘʥʠʷ ʤʦʣʦʯʥʳʭ 

ʢʦʨʤʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʪʝʣʷʪ ʜʦ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʜʚʫʭ ʛʨʫʧʧʘʭ ʪʝʣʷʪ. ʈʘʟʣʠʯʠʷ ʩʦʩʪʦʷʣʦ ʚ ʢʦʣʠʯʝʩʪʚʝ ʩʢʘʨʤʣʠʚʘʝʤʳʭ ʤʦʣʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʘʮʠʦʥʘ. ʄʦʣʦʜʥʷʢ (n = 12) ʢʦʥʪʨʦʣʴʥʦʡ (ʧʝʨʚʦʡ) ʛʨʫʧʧʳ ʧʦʣʫʯʘʣ ʤʦʣʦʯʥʳʝ ʢʦʨʤʘ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʧʦ 6 ʢʛ ʚ ʩʫʪʢʠ ʠʟ ʨʘʩʯʝʪʘ 12-15 % ʦʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʨʦʞʜʝʥʠʠ. 

ʊʝʣʷʪʘ (n = 12) ʦʧʳʪʥʦʡ (ʚʪʦʨʦʡ) ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʤʦʣʦʯʥʳʝ ʢʦʨʤʘ ʩʪʫʧʝʥʯʘʪʳʤ ʤʝʪʦʜʦʤ, ʧʦ 

9 ʢʛ ʚ ʩʫʪʢʠ ʠʟ ʨʘʩʯʝʪʘ 20-30 % ʦʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚ ʧʝʨʚʫʶ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʠ ʧʦ 6 ʢʛ ʚ ʩʫʪʢʠ ʠʟ ʨʘʩʯʝʪʘ 12-15 % ʦʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚʦ ʚʪʦʨʫʶ 

(ʧʨʝʜʦʪʲʝʤʥʫʶ) ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʚ ʚʦʟʨʘʩʪʝ 1, 

3 ʠ 6 ʤʝʩʷʮʝʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 42,1, 86,2 ʠ 168,4 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʥʘ 5,5, 5,0 ʠ 7,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ 

ʪʝʣʷʪʘʤʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ 0-1, 2-3, 3-4, 4-5 ʠ 5-6 ʤʝʩ., 

ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 19,4, 14,3, 1,3, 6,8 ʠ 20,7% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

INFLUENCE OF DIFFERENT FEEDING SYSTEMS OF CALVES WITH MILK FEED ON 

THEIR GROWTH PERFORMANCE 

 

Gilemkhanov M.I., Sharipov D.R., Kayumov R.R., Shaidullin S.F. 

Summary 

 

The aim of the work was to study the effect of different systems of feeding dairy feed on the 

developmental indicators of calves up to 6 months of age. The studies were carried out on two groups 

of calves. The difference was in the amount of dairy components of the diet fed. Calves (n = 12) of 

the control (first) group received dairy feed by the traditional method, 6 kg per day at the rate of 12-

15 % of live weight at birth. Calves (n = 12) of the experimental (second) group received dairy feed 

by a stepwise method, 9 kg per day at the rate of 20-30 % of live weight at birth in the first phase of 

the milk period, and 6 kg per day at the rate of 12-15 % of live weight at birth in the second (pre-

weaning) phase of the milk period. It was found that the average live weight at the age of 1, 3 and 6 

months in the experimental group 42.1, 86.2 and 168.4 kg, which is more than in the control group 

was 5.5, 5.0 and 7.1 % respectively. High average daily gains in live weight by calves in the 

experimental group were established in the age periods of 0-1, 2-3, 3-4, 4-5 and 5-6 months, which 

exceeded the animals of the control group was 19.4, 14.3, 1, 3, 6.8 and 20.7 % respectively.
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1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
2ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʨʝʦʣʠʥ-ʍ, ʮʠʧʝʨʤʝʪʨʠʥ, ʧʠʨʝʪʨʦʠʜʥʳʝ ʠʥʩʝʢʪʠʮʠʜʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʪʝʣʷʪʘ, ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

Keywords: Kreolin-X, cypermethrin, pyrethroid insecticides, blood biochemical parameters, 

calves, hepatotoxic effect 

 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʩʠʣʝʥʠʷ ʙʦʨʴʙʳ 

ʩ ʵʢʪʦʧʘʨʘʟʠʪʘʤʠ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ 

ʧʨʦʩʪʳʭ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʦʚ. 

ʊʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʶʪ ʧʨʝʧʘʨʘʪʳ ʥʘ 

ʦʩʥʦʚʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʨʝʪʨʦʠʜʦʚ, 

ʠʤʝʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʝʨʝʜ ʜʨʫʛʠʤʠ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʶʪ 

ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʩʝʢʦʤʳʤ ʠ ʢʣʝʱʘʤ ʚ 

ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʶʪʩʷ 

ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʥʘ ʥʝʪʦʢʩʠʯʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪʩʷ 

ʞʠʚʦʪʥʳʤʠ [11, 13]. 

ɼʣʷ ʙʦʨʴʙʳ ʩ ʘʨʘʭʥʦʵʥʪʦʤʦʟʦʤ 

ʞʠʚʦʪʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

ʠʥʩʝʢʪʠʮʠʜʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩ ʨʘʟʣʠʯʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʨʘʟʚʠʪʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʯʝʥʠʷ, ʩʦʢʨʘʪʠʪʴ ʯʘʩʪʦʪʫ ʦʙʨʘʙʦʪʦʢ, 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʧʦʥʠʟʠʪʴ ʪʦʢʩʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʭ [15]. 

ʄʝʞʜʫ ʪʝʤ, ʩʦʯʝʪʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ 

ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ, ʥʦ ʠ ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

[7]. 

ɹʦʣʝʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʳʤʠ 

ʥʝʜʦʩʪʘʪʢʘʤʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʩʦʯʝʪʘʥʠʝʤ 

ʩʚʦʡʩʪʚ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʩʦʝʜʠʥʝʥʠʡ, 

ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʝʢʪʨʘ ʠ ʤʝʭʘʥʠʟʤʘ 

ʜʝʡʩʪʚʠʷ, ʩʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʬʬʝʢʪʘ, ʧʫʪʠ 

ʪʦʢʩʠʢʦʢʠʥʝʪʠʢʠ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʥʝ 

ʫʯʠʪʳʚʘʶʪʩʷ [14]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ʜʝʪʦʢʩʠʢʘʮʠʠ ʧʝʯʝʥʠ ʪʝʣʷʪ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʥʦʛʦ ʧʨʝʧʘʨʘʪʘ         

ʂʨʝʦʣʠʥ-ʍ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʂʨʝʦʣʠʥ-ʍ (Kreolin-

X, ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʥʝʧʘʪʝʥʪʦʚʘʥʥʦʝ 

ʥʘʟʚʘʥʠʝ ï ʮʠʧʝʨʤʝʪʨʠʥ). ʃʝʢʘʨʩʪʚʝʥʥʘʷ 

ʬʦʨʤʘ: ʨʘʩʪʚʦʨ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʨʝʦʣʠʥ-ʍ ʩʦʜʝʨʞʠʪ ʚ ʢʘʯʝʩʪʚʝ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʮʠʧʝʨʤʝʪʨʠʥ - 2,5 

ʠʣʠ 5 %, ʘ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ - ʢʨʝʦʣʠʥ ʙʝʩʬʝʥʦʣʴʥʳʡ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ - ʜʦ 100%. ʇʦ ʚʥʝʰʥʝʤʫ 

ʚʠʜʫ ʂʨʝʦʣʠʥ-ʍ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʣʷʥʠʩʪʫʶ ʞʠʜʢʦʩʪʴ, 

ʧʨʦʟʨʘʯʥʫʶ ʚ ʪʦʥʢʦʤ ʩʣʦʝ, ʩ ʟʘʧʘʭʦʤ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʘʩʣʘ, ʪʝʤʥʦ- 

ʢʦʨʠʯʥʝʚʦʛʦ, ʯʝʨʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ. ʉ ʚʦʜʦʡ 

ʦʙʨʘʟʫʝʪ ʵʤʫʣʴʩʠʶ ʤʦʣʦʯʥʦ-ʙʝʣʦʛʦ ʠʣʠ 

ʤʦʣʦʯʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʂʨʝʦʣʠʥ-ʍ 

ʚʳʧʫʩʢʘʶʪ ʨʘʩʬʘʩʦʚʘʥʥʳʤ ʚ ʩʪʝʢʣʷʥʥʳʭ 

ʙʫʪʳʣʢʘʭ, ʬʣʘʢʦʥʘʭ ʠ ʙʘʥʢʘʭ ʠʣʠ ʚ 

ʧʦʣʠʤʝʨʥʳʭ ʙʫʪʳʣʢʘʭ, ʬʣʘʢʦʥʘʭ ʩ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʤʠ ʧʨʦʙʢʘʤʠ, ʚ ʢʘʥʠʩʪʨʘʭ 

ʩʪʘʣʴʥʳʭ ʠʣʠ ʧʦʣʠʤʝʨʥʳʭ. ʎʠʧʝʨʤʝʪʨʠʥ, 

ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʂʨʝʦʣʠʥʘ-ʍ, ʦʪʥʦʩʠʪʩʷ 

ʢ ʧʠʨʝʪʨʦʠʜʘʤ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 
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ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʘʢʪʠʚʝʥ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʘʨʢʦʧʪʦʠʜʳʭ, ʠʢʩʦʜʦʚʳʭ 

ʢʣʝʱʝʡ ʠ ʥʘʩʝʢʦʤʳʭ [1]. 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʂʨʝʦʣʠʥʘ-ʍ ʥʘ 

ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʥʫʶ ʩʠʩʪʝʤʫ ʧʝʯʝʥʠ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʣʷʪʘʭ ʯʝʨʥʦ-ʧʸʩʪʨʦʡ 

ʧʦʨʦʜʳ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʳ 

ʪʨʠ ʛʨʫʧʧʳ 3-4-ʤʝʩʷʯʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦ 

ʩʨʝʜʥʝʡ ʠʩʭʦʜʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ 110-130 ʢʛ. 

ʇʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʂʨʝʦʣʠʥ-ʍ ʪʱʘʪʝʣʴʥʦ 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʩ ʚʦʜʦʡ. ʊʝʣʷʪ 1 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ (ʧʷʪʴ ʛʦʣʦʚ) ʦʧʨʳʩʢʠʚʘʣʠ 

ʵʤʫʣʴʩʠʝʡ ʂʨʝʦʣʠʥʘ-ʍ 1 % ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʊʝʣʷʪ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (ʧʷʪʴ ʛʦʣʦʚ) 

ʦʧʨʳʩʢʠʚʘʣʠ ʵʤʫʣʴʩʠʝʡ ʂʨʝʦʣʠʥʘ-ʍ 0,2 % 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʧʨʳʩʢʠʚʘʝʤʘʷ ʜʦʟʘ 

ʩʦʩʪʘʚʣʷʣʘ 27 ʤʣ/ʢʛ. ʊʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (ʧʷʪʴ ʛʦʣʦʚ) ʦʧʨʳʩʢʠʚʘʣʠ ʚʦʜʦʡ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʙʨʘʣʠ ʢʨʦʚʴ 

ʜʦ ʚʚʝʜʝʥʠʷ ʠ ʯʝʨʝʟ 1, 7, 15 ʠ 31 ʩʫʪʢʠ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʘʨʘʭʥʦʘʢʘʨʠʮʠʜʘ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ: 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʙʠʣʠʨʫʙʠʥʘ, 

ʤʦʯʝʚʠʥʳ, ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ: ʘʣʘʥʠʥ- 

ʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ, ʂʌ 

2.6.1.2 ʠ ɸʉʊ, ʂʌ 2.6.1.1), 

ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ (ʃɼɻ 1.1.1.27), 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ (ʑʌ, ʂʌ 3.1.3.1) ʠ 

ʛʣʫʪʘʤʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ (ɻʛɼɻ, ʂʌ 1.4.1.2). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝ ʈʠʪʠʩʘ, ʐʤʠʜʪʘ (ʂʐ) [8, 

9, 10, 21, 22] ʠ ʠʥʜʝʢʩ R. ʂʦʵʬʬʠʮʠʝʥʪ ʜʝ 

ʈʠʪʠʩʘ ʦʧʨʝʜʝʣʷʣʠ ʦʪʥʦʰʝʥʠʝʤ ɸʉʊ ʢ 

ɸʃʊ [25]. ʂʦʵʬʬʠʮʠʝʥʪ ʐʤʠʜʪʘ (ʂʐ) 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (1).

 

ʂʐ=
ɸʉʊ+ɸʃʊ

ɻʣɼɻ
, (1) 

 

ʛʜʝ: ɸʉʊ ï ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ, ɽ/ʣ; ɸʃʊ ï ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ, ɽ/ʣ; 

ɻʣɼɻ ï ʛʣʫʪʘʤʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ɽ/ʣ 

 

ʀʥʜʝʢʩ R ʦʧʨʝʜʝʣʷʣʠ ʦʪʥʦʰʝʥʠʝʤ 

ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʢ ʘʢʪʠʚʥʦʩʪʠ ʑʌ [7, 21]. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʣʠ 

ʧʦ ʙʠʫʨʝʪʦʚʦʡ ʨʝʘʢʮʠʠ [8, 9, 24]. 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʯʝʚʠʥʳ ʦʧʨʝʜʝʣʷʣʠ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʮʚʝʪʥʦʡ 

ʨʝʘʢʮʠʠ ʩ ʜʠʘʮʝʪʠʣʤʦʥʦʦʢʩʠʤʦʤ [8, 9, 10, 

20]. ʂʦʥʮʝʥʪʨʘʮʠʶ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ 

ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ 

2,4-ʜʠʭʣʦʨʘʥʠʣʠʥʦʤ [8, 9]. 

ɸʢʪʠʚʥʦʩʪʴ ɸʃʊ ʠ ɸʉʊ ʦʧʨʝʜʝʣʷʣʠ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʜʠʥʠʪʨʦʬʝʥʠʣʛʠʜʨʘʟʠʥʦʚʳʤ ʤʝʪʦʜʦʤ [8, 9, 

10, 16, 20, 21]. ɸʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ (ʑʌ, ʂʌ 3.1.3.1.) ʠʟʫʯʘʣʠ 

ʢʠʥʝʪʠʯʝʩʢʠʤ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ [8, 9, 10, 21], ʘʢʪʠʚʥʦʩʪʴ 

ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ (ʃɼɻ) ʦʧʨʝʜʝʣʷʣʠ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤ ʦʧʪʠʯʝʩʢʠʤ ʪʝʩʪʦʤ [8, 

9, 10], ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʤʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ 

(ɻʣɼɻ) ʠʟʫʯʘʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʝʩʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ DGKC [8, 9, 10]. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʘʪʦʨʳ: ERBA-

XL100, VETSCAN VS2 ʠ Roche Cobas 8000 

ʩ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʤʦʜʫʣʝʤ ʩ702, Roche 

Diagnostics (ʐʚʝʡʮʘʨʠʷ). 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʢʦʤʠʪʝʪʦʤ ʧʦ ʵʪʠʢʝ ʞʠʚʦʪʥʳʭ ʠ ʵʪʠʯʝʩʢʠʤ 

ʢʦʤʠʪʝʪʦʤ ʫʯʨʝʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʇʨʘʚʠʣʘʤ 

ʛʫʤʘʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ. ɺʩʝ ʧʨʦʮʝʜʫʨʳ ʩ ʞʠʚʦʪʥʳʤʠ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼʠʨʝʢʪʠʚʦʡ 

2010/63/US ʦʪ 22 ʩʝʥʪʷʙʨʷ 2010 ʛ. [23]. 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʫʭʦʜ ʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çɺʝʪʝʨʠʥʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʮʝʣʷʭ ʝʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʨʘʱʠʚʘʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠè (ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ ʦʪ 21 ʦʢʪʷʙʨʷ 2020 

ʛ. N 622 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɺʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʘʚʠʣ ʩʦʜʝʨʞʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʚ ʮʝʣʷʭ ʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠè).  
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ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ 

Statistica 13.3 [21]. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʚʝʣʠʯʠʥʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʪʦʢʩʠʯʥʦʩʪʠ 

ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʧʦʨʘʞʝʥʠʷ. ʀʟʫʯʘʷ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʤʦʞʥʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʦʚ ʦʨʛʘʥʠʟʤʘ, 

ʚʳʷʚʠʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʜʠʩʙʘʣʘʥʩ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʥʘʨʫʰʝʥʠʷ 

ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʩʪʝʧʝʥʴ 

ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ [8, 9]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʧʝʯʝʥʠ 

ʠʟʫʯʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʦʙʱʝʛʦ ʙʝʣʢʘ 

ʠ ʙʠʣʠʨʫʙʠʥʘ, ʘʢʪʠʚʥʦʩʪʴ 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ (ɸʃʊ, ɸʉʊ), 

ʛʣʫʪʘʤʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʃɼɻ ʠ ʑʌ; 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝ ʈʠʪʠʩʘ ʠ ʐʤʠʜʪʘ, 

ʧʦʢʘʟʘʪʝʣʴ R. ʀʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʛʝʧʘʪʠʪʝ, ʮʠʨʨʦʟʝ 

ʧʝʯʝʥʠ, ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, 

ʪʦʢʩʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ [5, 6]. 

ʇʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ 

ʪʝʣʷʪ ʵʤʫʣʴʩʠʝʡ ʂʨʝʦʣʠʥʘ-ʍ 1- ʠ 0,2 %-ʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʦʚʝʜʝʥʠʝ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝ 

ʤʝʥʷʣʠʩʴ, ʧʨʠʟʥʘʢʠ ʫʛʥʝʪʝʥʠʷ, ʪʦʢʩʠʢʦʟʘ, ʘ 

ʪʘʢʞʝ ʛʠʙʝʣʴ ʪʝʣʷʪ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. 

 ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʪʝʣʷʪ 

ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʂʨʝʦʣʠʥʘïʍ ʚ 1 %-ʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʪʝʣʷʪ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʂʨʝʦʣʠʥʘ-ʍ 1%-ʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʫʪʢʠ 

1  7  15  31  
ɹʠʣʠʨʫʙʠʥ, 
ʤʢʤʦʣʴ/ʣ 

7,1Ñ0,91 
6,7Ñ0,85 

10,0Ñ1,90 
6,8Ñ1,86 

11,2Ñ1,27 
7,1Ñ1,46 

6,4Ñ1,23 
6,8Ñ1,10 

ʄʦʯʝʚʠʥʘ, 
ʤʤʦʣʴ/ʣ 

20,7Ñ4,95 
19,7Ñ5,08 

23,9Ñ4,42 
19,5Ñ4,75 

16,8Ñ4,95 
20,1Ñ5,68 

18,7Ñ4,59 
19,5Ñ4,75 

ʆʙʱʠʡ ʙʝʣʦʢ, 
ʛ/ʣ 

67,3Ñ2,88 
67,4Ñ1,36 

66,6Ñ3,45 
68,8Ñ1,79 

58,4Ñ5,62 
68,2Ñ2,89 

65,8Ñ4,17 
68,8Ñ1,79 

ʂʐ 
3,06Ñ0,30 
3,70Ñ0,47 

3,31Ñ0,23 
3,59Ñ0,42 

4,30Ñ0,47 
3,63Ñ0,39 

3,57Ñ0,56 
3,59Ñ0,42 

ʀʥʜʝʢʩ R 
0,29Ñ0,05 
0,21Ñ0,03 

0,3Ñ0,05 
0,21Ñ0,03 

0,28Ñ0,02 
0,21Ñ0,03 

0,22Ñ0,04 
0,22Ñ0,03 

ʂʦʵʬʬʠʮʠʝʥʪ 
ʜʝ ʈʠʪʠʩʘ 

1,79Ñ0,28 
2,15Ñ0,41 

2,41Ñ0,66 
1,91Ñ0,51 

2,21Ñ0,43 
2,09Ñ0,35 

2,35Ñ0,35 
2,14Ñ0,40 

ɸʉʊ, ɽ/ʣ 
78,6Ñ16,6 
66,9Ñ15,7 

84,5Ñ15,2 
67,7Ñ16,9 

136,4Ñ31,3 
64,9Ñ11,0 

78,1Ñ16,9 
67,1Ñ17,0 

ɻʣɼɻ, ɽ/ʣ 
39,4Ñ3,35 
26,6Ñ3,50 

40,5Ñ3,79* 
    27,4Ñ4,18 

45,6Ñ4,73* 
   26,6Ñ3,50 

33,6Ñ5,99 
27,4Ñ4,18 

ʑʌ, ɽ/ʣ 
157,8Ñ11,6 
146,6Ñ9,6 

162,6Ñ11,0 
146,8Ñ8,5 

244,2Ñ20,1* 
146,6Ñ11,16 

152,2Ñ9,6 
146,8Ñ8,5 

ɸʃʊ 
40,5Ñ3,6 
30,4Ñ2,4 

49,6Ñ10,6* 
    30,6Ñ3,6 

61,7Ñ7,2*  
    30,4Ñ2,4 

33,1Ñ4,6 
30,6Ñ3,6 

ʃɼɻ 
621,0Ñ121,7 
506,0Ñ93,7 

951,6Ñ136,3* 
  508,4Ñ93,6 

749,4Ñ130,9 
  508,6Ñ94,7 

600,8Ñ91,2 
506,4Ñ93,1 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ - 

ʢʦʥʪʨʦʣʴʥʦʡ; * ï ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʈ<0,05) 
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ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ 

ʪʝʣʷʪ ʂʨʝʦʣʠʥʦʤïʍ 1 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʦʟʥʠʢʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʙʠʣʠʨʫʙʠʥʘ, ʤʦʯʝʚʠʥʳ ʠ 

ʦʙʱʝʛʦ ʙʝʣʢʘ (PÓ0,05). ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʂʨʝʦʣʠʥʘ-ʍ ʯʝʨʝʟ 7 ʩʫʪʦʢ ʧʨʦʠʩʭʦʜʠʣʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʦʚ ɻʣɼɻ, ɸʃʊ ʠ ʃɼɻ ʚ ʢʨʦʚʠ ʪʝʣʷʪ, 

ʘ ʥʘ 15 ʩʫʪʢʠ ï ɻʣɼɻ, ʑʌ ʠ ɸʃʊ (P<0,05). 

ʆʪʤʝʯʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʝ ʈʠʪʠʩʘ, ʠʥʜʝʢʩʘ R ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʐʤʠʜʪʘ. ʅʘ 31 ʩʫʪʢʠ 

ʠʟʤʝʥʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʷʪ ʙʳʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳ 

(PÓ0,05). 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʪʝʣʷʪ 

ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʂʨʝʦʣʠʥʘïʍ 0,2%-ʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 2 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʪʝʣʷʪ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʂʨʝʦʣʠʥʘ-ʍ 0,2%-ʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʫʪʢʠ 

1  7  15  31  
ɹʠʣʠʨʫʙʠʥ, 
ʤʢʤʦʣʴ/ʣ 

6,5Ñ0,98 
6,7Ñ0,85 

7,0Ñ1,88 
6,8Ñ1,86 

8,8Ñ1,04 
7,1Ñ1,46 

6,6Ñ1,23 
6,8Ñ1,10 

ʄʦʯʝʚʠʥʘ, 
ʤʤʦʣʴ/ʣ 

21,7Ñ4,93 
19,7Ñ5,08 

20,2Ñ4,30 
19,5Ñ4,75 

20,1Ñ5,01 
20,1Ñ5,68 

18,3Ñ4,41 
19,5Ñ4,75 

ʆʙʱʠʡ ʙʝʣʦʢ, 
ʛ/ʣ 

67,7Ñ2,47 
67,4Ñ1,36 

67,2Ñ3,71 
68,8Ñ1,79 

63,8Ñ5,41 
68,2Ñ2,89 

67,0Ñ4,08 
68,8Ñ1,79 

ʂʐ 
3,38Ñ0,41 
3,70Ñ0,47 

2,50Ñ0,66 
3,59Ñ0,42 

4,10Ñ1,10 
3,63Ñ0,39 

3,93Ñ0,80 
3,67Ñ0,45 

ʀʥʜʝʢʩ R 
0,26Ñ0,04 
0,21Ñ0,03 

0,27Ñ0,05 
0,21Ñ0,03 

0,24Ñ0,05 
0,21Ñ0,03 

0,21Ñ0,04 
0,22Ñ0,03 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝ 
ʈʠʪʠʩʘ 

1,86Ñ0,34 
2,15Ñ0,41 

2,48Ñ0,88 
1,91Ñ0,51 

2,94Ñ0,21 
2,09Ñ0,35 

1,96Ñ0,60 
2,13Ñ0,39 

ɸʉʊ, ɽ/ʣ 
68,4Ñ16,2 
66,9Ñ15,7 

74,4Ñ15,2 
67,7Ñ16,9 

94,8Ñ20,5 
64,9Ñ11,0 

71,0Ñ14,6 
68,1Ñ17,4 

ɻʣɼɻ, ɽ/ʣ 
31,3Ñ3,17 
26,6Ñ3,50 

37,4Ñ3,80 
27,4Ñ4,18 

31,2Ñ4,47 
26,6Ñ3,50 

30,1Ñ6,14 
27,4Ñ4,18 

ʑʌ, ɽ/ʣ 
150,4Ñ10,7 
146,6Ñ9,6 

152,2Ñ10,8 
146,8Ñ8,5 

148,4Ñ20,5 
146,6Ñ11,16 

148,2Ñ9,6 
146,8Ñ8,5 

ɸʃʊ 
37,0Ñ4,1 
30,4Ñ2,4 

40,5Ñ9,7 
30,6Ñ3,6 

31,7Ñ7,3 
30,4Ñ2,4 

30,9Ñ4,6 
30,6Ñ3,6 

ʃɼɻ 
631,0Ñ88,7 
506,0Ñ93,7 

609,6Ñ121,7 
508,4Ñ93,6 

550,6Ñ131,3 
508,6Ñ94,7 

551,4Ñ91,1 
506,4Ñ93,1 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ - 

ʢʦʥʪʨʦʣʴʥʦʡ; * ï ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʈ<0,05) 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 2, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ 

ʪʝʣʷʪ ʂʨʝʦʣʠʥʦʤ-ʍ 0,2 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʦʟʥʠʢʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʙʠʣʠʨʫʙʠʥʘ, ʤʦʯʝʚʠʥʳ, ʦʙʱʝʛʦ 

ʙʝʣʢʘ, ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʝ ʈʠʪʠʩʘ ʠ ʐʤʠʜʪʘ, 

ʠʥʜʝʢʩʘ R (PÓ0,05).  

ʂʨʝʦʣʠʥ-ʍ ʚ 0,2 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ ʪʝʣʷʪ, ʥʝ ʥʘʨʫʰʘʝʪ 

ʤʝʪʘʙʦʣʠʟʤ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʢʨʦʚʠ 

ʪʝʣʷʪ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʤʦʯʝʚʠʥʳ 

ʠ ʙʠʣʠʨʫʙʠʥʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʝʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʥʜʨʦʤʦʚ ʠ 

ʜʘʣʴʥʝʡʰʠʤ ʠʭ ʨʘʟʚʠʪʠʝʤ ʚʧʣʦʪʴ ʜʦ 

ʚʦʟʤʦʞʥʦʛʦ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ - ʧʨʠ 

ʩʤʝʨʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [16]. 

ɼʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʦʚ ɻʣɼɻ, ɸʃʊ ʠ ʃɼɻ ʚ ʢʨʦʚʠ ʪʝʣʷʪ 

ʥʘ 7 ʩʫʪʢʠ ʠ ɻʣɼɻ, ʑʌ ʠ ɸʃʊ ï ʥʘ 15 ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʂʨʝʦʣʠʥʘ-

ʍ 1 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʜʝʪʦʢʩʠʢʘʮʠʷ ʘʢʘʨʠʮʠʜʘ 
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ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʯʝʥʠ ʠ, ʧʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʚʩʘʩʳʚʘʥʠʷ ï ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʂʨʝʦʣʠʥʘ-ʍ 

ʧʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ. 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʠ ɸʉʊ ʚ ʢʨʦʚʠ 

ʠʥʬʦʨʤʘʪʠʚʥʝʝ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʧʦʟʚʦʣʷʷ ʩʫʜʠʪʴ ʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ 

ʭʘʨʘʢʪʝʨʝ ʧʦʨʘʞʝʥʠʷ, ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, 

ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʉʊ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ 

ʪʷʞʝʩʪʠ ʮʠʪʦʣʠʪʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʝʯʝʥʠ ʠ ʩʝʨʜʮʘ. ɸʉʊ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʠ ʦʩʪʨʦʤ ʛʝʧʘʪʠʪʝ ʠ ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ 

ʧʦʨʘʞʝʥʠʷʭ ʛʝʧʘʪʦʮʠʪʦʚ. ʊʝʩʪ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ [3, 4, 5, 20]. 

ʊʦʢʩʠʯʥʦʩʪʴ ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʦʯʝʥʴ ʠʥʬʦʨʤʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪ 

ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ɻʣɼɻ. ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ 

ʬʝʨʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, 

ʩʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ 

ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʮʠʪʦʣʠʟʘ ʧʨʠ 

ʪʦʢʩʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ ʧʝʯʝʥʠ. ʇʦ ʝʛʦ 

ʫʨʦʚʥʶ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʪʷʞʝʩʪʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [9]. 

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʘ ʧʨʦʠʩʭʦʜʠʣʠ 

ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʢʦʣʝʙʘʥʠʷ  ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʜʝ ʈʠʪʠʩʘ ʠ ʐʤʠʜʪʘ, R-ʠʥʜʝʢʩʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝ 

ʈʠʪʠʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʨʦʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʚʩʣʝʜʩʪʚʠʝ 

ʠʥʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ [27]. 

ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ 

ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʚʨʝʞʜʝʥʠʠ ʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʧʝʯʝʥʠ, ʠ 

ʧʨʷʤʦ ʩʚʷʟʘʥʦ ʩ ʪʦʢʩʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. 

ʄʝʪʘʙʦʣʠʟʤ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʬʝʨʤʝʥʪʦʚ, ʠ ʧʝʯʝʥʴ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝʤ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ 

ʤʦʞʝʪ ʥʘʨʫʰʘʪʴʩʷ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʪʘʢ ʠ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ. ʌʝʨʤʝʥʪʳ 

ʧʝʯʝʥʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʤʝʤʙʨʘʥʝ, 

ʮʠʪʦʧʣʘʟʤʝ ʠʣʠ ʤʠʪʦʭʦʥʜʨʠʷʭ 

ʛʝʧʘʪʦʮʠʪʦʚ. ʀʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʤʝʤʙʨʘʥʝ ʠʣʠ 

ʮʠʪʦʧʣʘʟʤʝ ʛʝʧʘʪʦʮʠʪʦʚ (ʃɼɻ, 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʠ ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ), 

ʯʘʱʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʩʪʨʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʦʨʘʞʝʥʠʝ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ 

(ʛʣʫʪʘʤʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ, 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ɸʉʊ) ï ʜʣʷ ʛʣʫʙʦʢʦʛʦ 

ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʩ ʨʘʟʚʠʪʠʝʤ ʥʝʢʨʦʟʘ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɼʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʨʘʞʝʥʠʷ ʪʢʘʥʠ ʧʝʯʝʥʠ 

ʪʦʢʩʠʯʝʩʢʦʡ ʵʪʠʦʣʦʛʠʠ ʚʘʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ [4]. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

CIOMS ʧʨʝʜʣʦʞʠʣʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʪʠʧʳ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ, 

ʑʌ ʠ R-ʠʥʜʝʢʩʘ [6]. 

ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʠ ɸʉʊ 

ʚ 1,5-5 ʨʘʟ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʳ ʥʦʨʤʳ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ çʫʤʝʨʝʥʥʦʡ 

ʛʠʧʝʨʬʝʨʤʝʥʪʝʤʠʠè, ʚ 6-10 ʨʘʟ ï 

çʛʠʧʝʨʬʝʨʤʝʥʪʝʤʠʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠè ʠ 

ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ çʚʳʩʦʢʦʡ 

ʛʠʧʝʨʬʝʨʤʝʥʪʝʤʠʠè. ʇʦʚʳʰʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʠ ɸʉʊ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʥʜʨʦʤʘ ʮʠʪʦʣʠʟʘ, ʥʦ 

ʧʨʷʤʦ ʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʣʫʙʠʥʫ ʥʘʨʫʰʝʥʠʷ 

ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʚ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ: ʛʝʧʘʪʦʮʠʪʘʨʥʦʝ, 

ʭʦʣʝʩʪʘʪʠʯʝʩʢʦʝ ʠ ʩʤʝʰʘʥʥʦʝ [4]. 

ɻʝʧʘʪʦʮʠʪʘʨʥʳʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ɸʃʊ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ ʠʣʠ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ɸʃʊ/ʑʌ Ó5. ʍʦʣʝʩʪʘʪʠʯʝʩʢʠʡ ʪʠʧ 

ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ ʠʣʠ ʦʪʥʦʰʝʥʠʝʤ 

ɸʃʊ/ʑʌ Ò2. ʉʤʝʰʘʥʥʳʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ 

ʧʝʯʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʠ ʑʌ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ ʠʣʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ɸʃʊ/ʑʌ ʦʪ 2 ʜʦ 5 ʨʘʟ. ɼʣʷ 

ʦʩʪʨʦʛʦ ʪʝʯʝʥʠʷ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ 

ʣʝʢʘʨʩʪʚʘʤʠ ʭʘʨʘʢʪʝʨʝʥ ʛʝʧʘʪʦʮʠʪʘʨʥʳʡ 
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ʪʠʧ. ɻʝʧʘʪʦʮʠʪʘʨʥʦʝ ʧʦʨʘʞʝʥʠʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʯʘʱʝ ʜʨʫʛʠʭ ʚʠʜʦʚ 

(ʭʦʣʝʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʂʨʝʦʣʠʥ-ʍ ʧʨʠ 

ʨʝʢʦʤʝʥʜʫʝʤʦʤ ʩʧʦʩʦʙʝ ʧʨʠʤʝʥʝʥʠʷ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʘ ʪʘʢʞʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʧʝʯʝʥʴ ʠ ʥʘ ʦʨʛʘʥʠʟʤ ʪʝʣʷʪ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʦʧʳʪʥʳʭ 

ʪʝʣʷʪ. ɼʠʥʘʤʠʢʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʤ 

ʫʯʘʩʪʠʠ ʧʝʯʝʥʠ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʂʨʝʦʣʠʥʘ-ʍ, 

ʘ ʧʨʝʧʘʨʘʪ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʂʨʝʦʣʠʥ-ʍ ʧʨʠ 

ʦʜʥʦʢʨʘʪʥʦʤ ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝʥʠʠ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ, ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ.  
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ʪʝʣʷʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʂʨʝʦʣʠʥʘ-ʍ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʪʝʣʷʪ ʵʤʫʣʴʩʠʝʡ 
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ʂʨʝʦʣʠʥʘ-ʍ 1- ʠ 0,2 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʝ ʤʝʥʷʣʠʩʴ, ʧʨʠʟʥʘʢʠ ʫʛʥʝʪʝʥʠʷ, ʪʦʢʩʠʢʦʟʘ, ʘ ʪʘʢʞʝ ʛʠʙʝʣʴ ʪʝʣʷʪ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. 

ʇʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʪʝʣʷʪ ʂʨʝʦʣʠʥʦʤïʍ 1 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʠʣʠʨʫʙʠʥʘ, ʤʦʯʝʚʠʥʳ ʠ ʦʙʱʝʛʦ ʙʝʣʢʘ (PÓ0,05). ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʂʨʝʦʣʠʥʘ-ʍ ʯʝʨʝʟ 7 ʩʫʪʦʢ ʧʨʦʠʩʭʦʜʠʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ɻʣɼɻ, 

ɸʃʊ ʠ ʃɼɻ ʚ ʢʨʦʚʠ ʪʝʣʷʪ. ʅʘ 15 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʑʌ ʠ ɸʃʊ. ʇʨʦʠʩʭʦʜʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝ ʈʠʪʠʩʘ, ʠʥʜʝʢʩʘ R ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʐʤʠʜʪʘ. ʅʘ 31 ʩʫʪʢʠ ʦʪʤʝʯʝʥʳ ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʷʪ. ʇʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʪʝʣʷʪ ʂʨʝʦʣʠʥʦʤ-ʍ 0,2 %-ʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʠʣʠʨʫʙʠʥʘ, ʤʦʯʝʚʠʥʳ, 

ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʝ ʈʠʪʠʩʘ, ʐʤʠʜʪʘ (ʂʐ) ʠ ʠʥʜʝʢʩʘ R 

(PÓ0,05). 

ʂʨʝʦʣʠʥ-ʍ ʚ 0,2 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ ʪʝʣʷʪ ʠ ʥʝ ʥʘʨʫʰʘʝʪ ʤʝʪʘʙʦʣʠʟʤ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʢʨʦʚʠ ʪʝʣʷʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʂʨʝʦʣʠʥ-ʍ ʧʨʠ ʨʝʢʦʤʝʥʜʫʝʤʦʤ ʩʧʦʩʦʙʝ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʘ ʪʘʢʞʝ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʧʝʯʝʥʴ ʠ ʥʘ ʦʨʛʘʥʠʟʤ ʪʝʣʷʪ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʠʥʘʤʠʢʘ 

ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜ ʦʧʳʪʥʳʭ ʪʝʣʷʪ. ɼʠʥʘʤʠʢʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʧʝʯʝʥʠ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʂʨʝʦʣʠʥʘ-ʍ, ʘ 

ʘʢʨʠʮʠʜʥʳʡ ʧʨʝʧʘʨʘʪ ʥʝ ʦʢʘʟʳʚʘʝʪ ʛʝʧʘʪʦʪʦʢʩʠʯʝʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

 

THE STATE OF THE LIVER DETOXIFICATION SYSTEM IN CALVES AFTER THE USE OF 

CREOLIN-X 

 

Gilmutdinov R.Ya., Rakhmatullin E.K., Kadikov I.R., Vasilevsky N.M. 

Summary 

 

The aim of the research was to study the state of the detoxification system of the liver of calves 

when using the combined insectoacaricidal preparation Creolin-X. The results of the studies showed 

that after a single spraying of calves with Creolin-X emulsion of 1 % and 0.2 % concentrations, the 

general condition and behavior of the experimental animals did not change, signs of oppression, 

toxicosis, and death of the calves were not observed. After spraying calves with Creolin - X 1 % 

concentration, there are slight fluctuations in the amount of bilirubin, urea and total protein (PÓ0.05). 

After applying Creolin-X, after 7 days there was a significant increase in the activity of the enzymes 

GlDH, ALT and LDH in the blood of calves. On the 15th day of the study, a significant increase in 

the activity of GlDH, alkaline phosphatase and ALT was observed. There were slight fluctuations in 

the de Ritis coefficient, the R index and the Schmidt coefficient. On day 31, unreliable changes in 

biochemical parameters in the blood serum of calves were noted. After spraying calves with Creolin 

- X 0.2 % concentration, there are slight fluctuations in the amount of bilirubin, urea, total protein, 

enzyme activity, de Ritis coefficients, Schmidt (KSh) and R index (PÓ0.05). 

Creolin-X in a 0.2 % concentration does not cause changes in the biochemical parameters of 

the blood of calves and does not disrupt the metabolism and activity of blood enzymes in calves. The 

results of the study indicate that Creolin-X, with the recommended method of application, does not 

lead to the development of pathological reactions, and also does not have a toxic effect on the liver 

and body of calves, as evidenced by the dynamics of changes in biochemical parameters under 

experimental calves. The dynamics of biochemical parameters indicates the active participation of 

the liver in the metabolism of Creolin-X, and the acricidal drug does not have a hepatotoxic effect.
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2ɻɹʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʈʊ 

3ʌɻɹʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ, ʙʝʰʝʥʩʪʚʦ, ʪʫʙʝʨʢʫʣʝʟ, ʣʝʡʢʦʟ 

Keywords: infectious diseases, rabies, tuberculosis, leukemia 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʝʜʠʮʠʥʝ ʠ 

ʚʝʪʝʨʠʥʘʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʜʠʘʛʥʦʟʘ ʥʘ ʠʥʬʝʢʮʠʦʥʥʳʝ 

ʙʦʣʝʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʈʘʟʚʠʪʠʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʧʨʠʥʠʤʘʝʤʳʝ 

ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʩ ʜʦʢʘʟʘʥʥʦʡ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ 

ʥʘ ʥʘʫʯʥʫʶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ. 

ʈʦʣʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʚʩʝ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʦ ʤʥʦʛʦʤ ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʥʥʦ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʤʝʪʦʜʦʚ [2, 3, 5]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʥʘʠʙʦʣʴʰʝʝ 

ʙʝʩʧʦʢʦʡʩʪʚʦ ʚʳʟʳʚʘʝʪ ʨʦʩʪ ʨʘʙʠʯʝʩʢʦʡ 

(ʙʝʰʝʥʩʪʚʦ), ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠ ʣʝʡʢʦʟʥʦʡ 

ʠʥʬʝʢʮʠʠ ʠ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʚ ʩʬʝʨʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʦʟʥʠʢʰʠʭ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʵʢʩʧʦʨʪʥʦ-

ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʛʨʫʟʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʧʨʠʤʝʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨ 

[6]. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ 

ʢʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʧʨʘʢʪʠʢʫ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʰʠʨʦʢʦ ʚʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʦʙʨʝʪʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ [1]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ 

ʦʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ɻɹʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ 

ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʈʊ ʦ ʨʘʙʦʪʝ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʟʘ 2019-2022 

ʛʦʜʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʤʝʪʦʜʳ: ʩʪʘʪʠʩʪʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ; 

ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʡ; ʨʘʩʯʝʪʥʦ-

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ; ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʡ 

[4]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 

ʧʪʠʮʝʚʦʜʩʪʚʘ, ʧʯʝʣʦʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʨʝʩʧʫʙʣʠʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʥʝʫʯʪʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 
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ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʪʨʦʣʴʥʳʡ 

ʦʙʦʨʦʪ ʧʦʜʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʦʙʦʨʦʪ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʥʝʠʟʚʝʩʪʥʦʛʦ ʠʣʠ ʩʦʤʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ [6, 7]. 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ ʙʣʘʛʦʧʦʣʫʯʥʘ 

ʧʦ ʤʥʦʛʠʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʳʭ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʨʷʜʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʪʦʤ 

ʯʠʩʣʝ: ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʡ ʦʪʝʢ, 

ʠʥʬʝʢʮʠʦʥʥʘʷ ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ, 

ʢʦʣʠʙʘʢʪʝʨʠʦʟ, ʧʘʨʘʪʫʙʝʨʢʫʣʝʟ, 

ʧʩʝʚʜʦʤʦʥʦʟ, ʩʘʣʴʤʦʥʝʣʣʝʟ, ʪʫʙʝʨʢʫʣʝʟ, 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʠ ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻɹʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʈʊ 

ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ɺʠʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʝʨʠʦʜ 

2019 2020 2021 2022 
ʩʨʝʜʥʝʝ ʟʘ 

4 ʛʦʜʘ 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ 3246 2156 3656 2381 2860 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 46168 46171 42928 49931 46299 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ 26512 26579 23496 32086 27168 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ 4384 5077 4570 4944 4743 

ʉʝʨʦʣʦʛʠʯʝʩʢʠʝ 1052 761 973 996 945 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 90 70 90 175 106 

ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʘ 174 35 688 977 468 

ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 81626 80843 75137 91533 82285 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻɹʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʈʊ 

ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ 

 

 

ɺ 2019 ʛʦʜʫ ʠʟ 81626 ʠʩʩʣʝʜʦʚʘʥʠʡ 

57 % ʩʦʩʪʘʚʠʣʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ, 33 % 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ, 5 % ʙʠʦʣʦʛʠʯʝʩʢʠʝ, 4 

% ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ 1 % 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ 2020 ʛʦʜʫ ʠʟ 80843 ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʝ ʠʟʤʝʥʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 57 % ʠ 33 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʨʦʩʣʠ ʠ 

ʩʦʩʪʘʚʠʣʠ 6 %, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ - 

3%, ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʇʎʈ - 1 %. 

ɺ 2021 ʛʦʜʫ ʠʟ 75769 ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʙʲʝʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʠʟʤʝʥʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 57 

% ʠ 6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʙʣʶʜʘʝʪʩʷ 
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ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 31 %, ʫʚʝʣʠʯʝʥʠʝ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 5 %, ʥʘ ʜʦʣʶ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʇʎʈ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʭʦʜʠʪʩʷ 1 %. 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʨʦʩʣʦ ʥʘ 112,1 %, 

ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʪʠʟ ʚʳʨʦʩʣʦ ʥʘ 106,7 %, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʥʠʟʠʣʦʩʴ ʥʘ 22 %.  

ɿʘ 2022 ʛʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʪʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʥʘʧʨʷʞʝʥʥʦʡ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʢʘʢ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ ʚ 

ʮʝʣʦʤ ʠ ʩ ʫʞʝʩʪʦʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʠ ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɼʦʣʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 56 % ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 33 %, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ï 6 %, 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ï 3 %, 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ï 1 %, ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʠ ï 

0,6 %, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 0,1 

%. 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ ʛʨʘʥʠʯʠʪ ʩ 

ʚʦʩʝʤʴʶ ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ: ʨʝʩʧʫʙʣʠʢʘʤʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, 

ʋʜʤʫʨʪʩʢʘʷ, ʄʘʨʠʡ ʕʣ, ʏʫʚʘʰʩʢʘʷ, 

ʂʠʨʦʚʩʢʦʡ, ʆʨʝʥʙʫʨʛʩʢʦʡ, ʋʣʴʷʥʦʚʩʢʦʡ ʠ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʦ 

ʜʘʥʥʳʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚʩʧʳʰʢʠ ɸʏʉ ʚ ʧʝʨʠʦʜ 

2019-2022 ʛ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʠ 

ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʚ 2020 

ʛʦʜʫ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 5 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʫʥʢʪʦʚ ʧʦ ʛʨʠʧʧʫ ʧʪʠʮ, ʙʳʣʠ ʚʩʧʳʰʢʠ 

ʛʨʠʧʧʘ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ ʠ ʥʘ 

ʧʪʠʮʝʬʘʙʨʠʢʝ, ʪʘʢʞʝ ʚ ʩʦʩʝʜʥʝʡ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚʩʧʳʰʢʠ 

ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ. 

ʉʠʪʫʘʮʠʷ ʥʘ 2021 ʛʦʜ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ ʫʣʫʯʰʠʣʘʩʴ ʠ ʦʩʪʘʣʩʷ ʦʜʠʥ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʡ ʧʫʥʢʪ, ʥʦ ʥʝʩʢʦʣʴʢʦ 

ʫʩʫʛʫʙʠʣʘʩʴ ʚ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʘʭ, ʪʘʢ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚʩʧʳʰʢʠ ʚ ʋʜʤʫʨʪʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʝ, ʆʨʝʥʙʫʨʛʩʢʦʡ ʠ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʨʝʜʠ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ, ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ ʚʩʧʳʰʢʠ ʫ 

ʜʦʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʧʪʠʮ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʪʠʮʝʬʘʙʨʠʢʘʭ. ɺ 2022 ʛʦʜʫ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢʪʳ ʧʦ ʧʪʠʯʴʝʤʫ 

ʛʨʠʧʧʫ ʦʩʪʘʣʠʩʴ ʣʠʰʴ ʚ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʘ ʫʛʨʦʟʘ 

ʟʘʥʦʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ, 

ʛʨʠʧʧʘ ʧʪʠʮ ʠ ʜʨʫʛʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʩʦʙʦ 

ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ. ɼʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʚʦʜʷʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ 

ʧʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʛʠʙʝʣʠ ʦʪ 

ʠʥʬʝʢʮʠʦʥʥʳʭ, ʠʥʚʘʟʠʦʥʥʳʭ ʠ ʥʝʟʘʨʘʟʥʳʭ 

ʙʦʣʝʟʥʝʡ ʚʩʝʭ ʚʠʜʦʚ ʩ/ʭ ʠ ʜʦʤʘʰʥʠʭ 

ʞʠʚʦʪʥʳʭ, ʧʪʠʮ, ʨʳʙ, ʧʯʝʣ ʠ ʧʫʰʥʳʭ 

ʟʚʝʨʝʡ [4].

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʤ 

ʦʪʜʝʣʦʤ ɻɹʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʈʊ 

ɺʠʜ ʠʩʩʣʝʜʦʚʘʥʠʁ 
ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2019 2020 2021 2022 ʟʘ 4 ʛʦʜʘ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ 104 98 88 70 360 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 1517 255 174 77 2023 

ʉʝʨʦʣʦʛʠʯʝʩʢʠʝ 94511 83024 97257 105570 380362 

ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʘ 40892 97978 93361 72344 304575 

ɺʩʝʛʦ 137024 181355 190880 178061 687320 

 

ɿʘ 4 ʛʦʜʘ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ 

ʧʨʦʚʝʜʝʥʦ 687,32 ʪʳʩ. ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ 2019 ʛ. ï 19,9 %, 2020 ʛ. ï 26,4 %, 

2021 ʛ. ï 27,8 ʠ 2022 ï 25,9 %. ɿʘ 2020 ʛ. 
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ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 6,5%, ʚ 

2021 ʛ. ï ʝʱʝ ʥʘ 1,4 %, 2022 ʛ. - ʩʦʢʨʘʪʠʣʩʷ 

ʥʘ 1,9 %. ɺ ʦʙʱʝʤ ʦʙʲʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ 

ʞʠʚʦʪʥʳʭ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪ 55,3 %, ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʘ ï 

44,3, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ï 0,29 ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ï 0,05 %, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 2019 

ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 69; 29,8; 1,1 ʠ 0,7; ʚ 2020 

ʛ. ï 45,8; 54,1; 0,1 ʠ 0,05 %; ʚ 2021 ʛ. ï 50,9; 

48,6;0,09 ʠ 0,05% ʠ 2022 ʛ. ï 59,3; 40,6; 0,04 

ʠ 0,04%. ʉʪʘʙʠʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ 

ʞʠʚʦʪʥʳʭ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ 

ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʧʨʠʥʷʪ ʨʷʜ ʤʝʨ ʧʦ 

ʨʘʩʰʠʨʝʥʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʘʭ ʠ 

ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʉʦʭʨʘʥʝʥʠʝ 

ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, ʵʧʠʟʦʦʪʠʯʝʩʢʦʝ 

ʙʣʘʛʦʧʦʣʫʯʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 

ʦʩʦʙʦ ʦʧʘʩʥʳʤ, ʩʦʮʠʘʣʴʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤ ʙʦʣʝʟʥʷʤ. ɿʘ 4 ʛʦʜʘ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ 

ʞʠʚʦʪʥʳʭ ʧʨʦʚʝʜʝʥʦ 769,60 ʪʳʩ. 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦ ʨʷʜʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʪʦʤ 

ʯʠʩʣʝ: ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʡ ʦʪʝʢ, 

ʠʥʬʝʢʮʠʦʥʥʘʷ ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ, 

ʢʦʣʠʙʘʢʪʝʨʠʦʟ, ʧʘʨʘʪʫʙʝʨʢʫʣʝʟ, 

ʧʩʝʚʜʦʤʦʥʦʟ, ʩʘʣʴʤʦʥʝʣʣʝʟ, ʪʫʙʝʨʢʫʣʝʟ, 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʠ ʜʨʫʛʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʧʨʘʢʪʠʢʫ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʝʞʝʛʦʜʥʦ ʚʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʰʠʨʷʝʪʩʷ ʦʙʣʘʩʪʴ 

ʘʢʢʨʝʜʠʪʘʮʠʠ. 
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ʀʅʌɽʂʎʀʆʅʅʓʍ ɹʆʃɽɿʅɽʁ ɾʀɺʆʊʅʓʍ 

 

ɼʦʤʦʣʘʟʦʚ ʉ.ʄ., ʅʠʢʠʪʠʥ ʀ.ʅ., ɻʘʨʘʝʚ ɸ.ʈ., ɿʫʙʢʦʚʘ ʃ.ɸ., ɸʭʫʥʦʚʘ ɸ.ʈ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ɻɹʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʈʊ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʟʚʠʪʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʧʨʠʥʠʤʘʝʤʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʘʭ ʩ ʜʦʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ ʥʘ ʥʘʫʯʥʫʶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʘ 

ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 

STRUCTURE AND DYNAMICS OF LABORATORY STUDIES ON THE DIAGNOSIS OF 

INFECTIOUS DISEASES OF ANIMALS 

 

Domolazov S.M., Nikitin I.N., Garayev A.R., Zubkova L.A., Akhunova A.R. 

Summary 

 

The article presents and analyzes the results of laboratory studies conducted by the State 

Budgetary Institution "Republican Veterinary Laboratory" of the Republic of Tatarstan. The 

development of laboratory diagnostics is currently taking place in the direction of evidence-based 

medicine, which requires that clinical decisions are based on diagnostic methods with proven 

informativeness. This creates a request for the scientific validity of the use of laboratory research and 

the use of probabilistic interpretation tools corresponding to the tasks set.   

Laboratory studies are of great importance, allowing timely organization of comprehensive 

preventive measures against infectious and invasive animal diseases, as well as control of the safety 

and quality of products and raw materials of animal origin.
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ɼɽʁʉʊɺʀɽ ʀʄʄʋʅʆʄʆɼʋʃʗʊʆʈɸ ʅɸ ʃɽɻʆʏʅʋʖ ʊʂɸʅʔ ʇʈʀ 

ʄʀʂʆɹɸʂʊɽʈʀʆɿɽ 

 

ɼʫʜʦʣʘʜʦʚʘ ʊ.ʉ. ï ʢ.ʙ.ʥ., ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ,  

ʂʦʩʦʙʦʢʦʚ ɽ.ɸ. ï ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

 

ʌɻɹʅʋ çʆʤʩʢʠʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʊʄɹ, Mycobacteria scrofulaceum, ʟʘʨʘʞʝʥʠʝ, ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨ, 

ʂʀʄ-ʄ2, ʤʦʨʩʢʠʝ ʩʚʠʥʢʠ, ʣʝʛʢʠʝ 

Keywords: NTMB, Mycobacterium scrofulactum, infection, immunomodulator, KIM-M2, 

guinea pigs, lungs 

 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʤʠʨʝ ʨʝʟʢʦ 

ʚʦʟʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʘʪʦʛʝʥʥʳʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʨʦʜʘ Mycobacterium, ʥʦ 

ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʦʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ. ʊʘʢʠʝ 

ʙʘʢʪʝʨʠʠ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʥʝʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ 

(ʅʊʄɹ), ʘ ʚʳʟʳʚʘʝʤʳʝ ʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʤʠʢʦʙʘʢʪʝʨʠʦʟʘʤʠ. ʅʊʄɹ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʙʦʣʝʝ ʯʝʤ 20 ʚʠʜʘʤʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʝ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ M. tuberculosis complex. 

ʆʜʥʘʢʦ ʟʥʘʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʅʊʄɹ ʚ 

ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʥʝʦʜʥʦʟʥʘʯʥʦ [3]. 

ʄʠʢʦʙʘʢʪʝʨʠʦʟ (ʄɹ) ï 

ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ, ʚʳʟʳʚʘʝʤʦʝ ʥʝʪʫʙʝʨʢʫʣʝʟʥʳʤʠ 

ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ 

ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Runyon (ɸ. 

Timple, E. H. Runyon, 1954), Mycobacterium 

scrofulaceum ʦʪʥʦʩʷʪʩʷ ʢʦ II ʛʨʫʧʧʝ ʧʦ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʤʦʨʬʦʣʦʛʠʠ ʢʦʣʦʥʠʡ, 

ʩʢʦʪʦʭʨʦʤʦʛʝʥʥʳʝ (ʦʙʨʘʟʫʶʱʠʝ ʧʠʛʤʝʥʪ ʚ 

ʪʝʤʥʦʪʝ), ʷʚʣʷʶʪʩʷ ʧʘʪʦʛʝʥʥʳʤʠ ï 

ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʟʳʚʘʪʴ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ 

ʪʢʘʥʠ, ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʧʨʠʨʦʜʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʧʨʠ 

ʟʘʨʘʞʝʥʠʠ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ ʩʯʠʪʘʶʪʩʷ: 

ʦʩʣʘʙʣʝʥʥʘʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʧʘʨʘʤʝʪʨʦʚ 

ʤʠʢʨʦʢʣʠʤʘʪʘ [1, 4]. 

ɼʘʥʥʳʡ ʚʠʜ ʠʥʬʝʢʮʠʠ ʥʘʥʦʩʠʪ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʱʝʨʙ, ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʚʳʙʨʘʢʦʚʢʠ ʠ ʩʜʘʯʠ 

ʞʠʚʦʪʥʳʭ ʥʘ ʫʙʦʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʜʦʨʦʛʦʚʠʟʥʦʡ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ [5, 6]. 

ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʚʪʦʨʦʚ ʚʩʝʛʦ ʤʠʨʘ, ʩʘʤʳʤ ʧʨʘʢʪʠʯʥʳʤ 

ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʪʫʙʝʨʢʫʣʸʟʦʤ, ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʝʪʦʜʠʢ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʀʤʤʫʥʦʤʦʜʫʣʷʪʦʨ ʂʀʄ-ʄ2 ʩʪʠʤʫʣʠʨʫʝʪ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʤʠʢʦʙʘʢʪʝʨʠʠ ʠ ʠʭ ʪʦʢʩʠʥʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʘʢʪʠʚʘʮʠʠ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ. ʇʨʝʧʘʨʘʪ ʠʟʛʦʪʦʚʣʝʥ ʥʘ 

ʦʩʥʦʚʝ ʘʥʪʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʘʢʮʠʥʥʦʛʦ 

ʰʪʘʤʤʘ ɹʎɾ, ʠʥʢʫʙʠʨʦʚʘʥʥʦʛʦ ʩ 

ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʦʛʦ ʩ 

ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥʦʤ ʠ 

ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʝʤ [2]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʦʪʜʝʣʝ ʚʝʪʝʨʠʥʘʨʠʠ 

(ɺʅʀʀɹʊɾ) ʌɻɹʅʋ çʆʤʩʢʠʡ ɸʅʎè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 15 ʦʧʳʪʥʳʭ 

ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ 3 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦ 5 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ, ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʛʝʥʜʝʨʥʦʤʫ 

ʧʨʠʟʥʘʢʫ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʠʚʘʨʠʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʘʛʝʥʪʦʤ. ʂʦʨʤʣʝʥʠʝ ʠ ʧʠʪʴʝʚʦʡ ʨʝʞʠʤ 
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ʞʠʚʦʪʥʳʭ ï ʩʪʘʥʜʘʨʪʥʳʡ.  

ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ 

ʇʨʘʚʠʣʘʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʇʨʠʢʘʟ ʄɿ ʈʌ ˉ 199ʥ ʦʪ 

01.04.2016 ʛ.), ʪʨʝʙʦʚʘʥʠʷʤ ʍʝʣʴʩʠʥʩʢʦʡ 

ʜʝʢʣʘʨʘʮʠʠ ʦ ʛʫʤʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ 

ʞʠʚʦʪʥʳʤ ɺʩʝʤʠʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʘʩʩʦʮʠʘʮʠʠ (2000 ʛ.) ʠ ɽʚʨʦʧʝʡʩʢʦʡ 

ʢʦʥʚʝʥʮʠʠ çʆ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʚ ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭè 

(1986 ʛ.). 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ ʚʢʣʶʯʘʣʠ: 1 ʛʨʫʧʧʘ: ʞʠʚʦʪʥʳʭ 

ʟʘʨʘʞʘʣʠ Mycobacterium scrofulaceum, ʚ 

ʜʦʟʝ 0,001 ʤʛ/ʤʣ ʧʦʜʢʦʞʥʦ, ʯʝʨʝʟ 30 ʜʥʝʡ 

ʚʚʦʜʠʣʠ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨ ʂʀʄ-ʄ2 ʚ ʜʦʟʝ 

500 ʤʢʛ/ʤʣ ʙʝʣʢʘ ʧʦʜʢʦʞʥʦ (ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ); 2 ʛʨʫʧʧʘ: ʠʥʦʢʫʣʠʨʦʚʘʣʠ 

Mycobacterium scrofulaceum, ʚ ʜʦʟʝ 0,001 

ʤʛ/ʤʣ ʧʦʜʢʦʞʥʦ (ʢʦʥʪʨʦʣʴ ʟʘʨʘʞʝʥʠʷ); 3 

ʛʨʫʧʧʘ: ʚʚʦʜʠʣʠ ʩʪʝʨʠʣʴʥʳʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʚ ʜʦʟʝ 1 ʤʣ 

ʧʦʜʢʦʞʥʦ. 

ʇʝʨʝʜ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ ʠ ʫʙʦʝʤ ʚʩʝ 

ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʇʇɼ-

ʪʫʙʝʨʢʫʣʠʥʦʤ. ɼʦ ʟʘʨʘʞʝʥʠʷ ʚʩʝ ʞʠʚʦʪʥʳʝ 

ʧʨʦʨʝʘʛʠʨʦʚʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ, ʧʦ 

ʦʢʦʥʯʘʥʠʶ ʦʧʳʪʘ ʞʠʚʦʪʥʳʝ 2 ʛʨʫʧʧʳ 

ʧʨʦʨʝʘʛʠʨʦʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʘ 1 ʠ 3 

ʛʨʫʧʧʳ ʧʨʦʨʝʘʛʠʨʦʚʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ. 

ʄʦʨʩʢʠʭ ʩʚʠʥʦʢ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʥʘ 60 ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʧʳʪʘ ʧʫʪʝʤ 

ʜʝʢʘʧʠʪʘʮʠʠ (ʧʦʜ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ) ʠ 

ʧʦʜʚʝʨʛʘʣʠ ʪʦʪʘʣʴʥʦʤʫ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʶ. 

ʋ ʞʠʚʦʪʥʳʭ ʥʘ ʘʫʪʦʧʩʠʠ ʠʟʚʣʝʢʘʣʠ 

ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ ʠ ʧʦʩʣʝ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʨʝʟʘʣʠ 

ʢʫʩʦʯʢʠ ʣʝʛʢʦʛʦ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ. 

ʂʫʩʦʯʢʠ ʦʨʛʘʥʦʚ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10 % 

ʥʝʡʪʨʘʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʥʘ 

ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ. ʇʨʦʚʦʜʢʫ ʤʘʪʝʨʠʘʣʘ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʘʚʪʦʤʘʪʝ ʜʣʷ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʠ STP -120 

(ʪʠʧ ʢʘʨʫʩʝʣʴ, ɻʝʨʤʘʥʠʷ). ɿʘʣʠʚʢʫ 

ʧʘʨʘʬʠʥʦʚʳʭ ʙʣʦʢʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ 

ʩʪʘʥʮʠʠ ʟʘʣʠʚʢʠ ʪʢʘʥʠ ʧʘʨʘʬʠʥʦʤ EC 350 

(ɻʝʨʤʘʥʠʷ). ʉʝʨʠʡʥʳʝ ʩʨʝʟʳ ʛʦʪʦʚʠʣʠ ʥʘ 

ʤʠʢʨʦʪʦʤʝ ʨʦʪʦʨʥʦʛʦ ʪʠʧʘ HM - 340E 

(ɻʝʨʤʘʥʠʷ), ʪʦʣʱʠʥʦʡ 5 ʤʢʤ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʠ ʟʘʢʣʶʯʘʣʠ ʚ 

ʟʘʣʠʚʦʯʥʫʶ ʩʨʝʜʫ çɺʠʪʨʦʛʝʣʴè ʧʦʜ 

ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ. 

ʄʠʢʨʦʬʦʪʦʩʲʝʤʢʫ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ ʦʮʠʬʨʦʚʢʫ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʤʠʢʨʦʩʢʦʧʝ Axio-Imager A1 (Zeiss, 

ɻʝʨʤʘʥʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

AxioVision Ver-4.7. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋ 

ʞʠʚʦʪʥʳʭ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ ʂʀʄ-ʄ2 

ʛʠʩʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʯʠʩʪʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʃʝʛʢʠʝ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʥʝ ʠʤʝʶʪ 

ʫʧʣʦʪʥʝʥʠʡ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʠʣʠ 

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ. ʇʨʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʘʣʴʚʝʦʣʷʨʥʦʝ ʩʪʨʦʝʥʠʝ 

ʩʦʭʨʘʥʝʥʦ, ʚ ʘʣʴʚʝʦʣʦʮʠʪʘʭ ʷʜʨʘ ʯʝʪʢʦ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʙʝʟ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʉʪʝʥʢʠ ʪʝʨʤʠʥʘʣʴʥʳʭ ʙʨʦʥʭʠʦʣ 

ʥʘʧʨʷʞʝʥʳ, ʚʦʨʩʠʥʢʠ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, 

ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʩʧʘʜʫ. ɺʦʢʨʫʛ ʢʨʫʧʥʳʭ 

ʙʨʦʥʭʦʚ ʦʪʤʝʯʝʥʦ ʫʤʝʨʝʥʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʈʠʩʫʥʦʢ 1). ɺ 

ʧʨʦʩʚʝʪʘʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ 

ʩʦʜʝʨʞʠʤʦʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʋ ʠʥʪʘʢʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʚʳʷʚʣʝʥʦ, ʣʝʛʦʯʥʘʷ ʪʢʘʥʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ (ʈʠʩʫʥʦʢ 2). 

ʋ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʤʠʢʦʙʘʢʪʝʨʠʦʟʝ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʣʝʛʢʠʝ ʫʚʝʣʠʯʝʥʳ ʧʨʠʤʝʨʥʦ 

ʚ 2 ʨʘʟʘ, ʧʣʦʪʥʳʝ, ʛʠʧʝʨʝʤʠʨʦʚʘʥʳ, 

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ʅʘ ʦʨʛʘʥʝ ʚʠʜʥʳ ʢʨʫʧʥʳʝ, 

ʝʜʠʥʠʯʥʳʝ ʚʢʨʘʧʣʝʥʠʷ ʩʝʨʦʛʦ ʮʚʝʪʘ. ʇʨʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʙʣʠʞʝ ʢ ʧʝʨʠʬʝʨʠʠ ʦʨʛʘʥʘ 

ʦʪʤʝʯʘʶʪʩʷ ʦʙʰʠʨʥʳʝ ʵʤʬʠʟʝʤʳ, ʩʪʝʥʢʠ 

ʘʣʴʚʝʦʣ ʠʩʪʦʥʯʝʥʳ, ʜʝʬʦʨʤʠʨʦʚʘʥʳ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʩʧʘʜʫ, ʚ ʘʣʴʚʝʦʣʦʮʠʪʘʭ 

ʷʜʨʘ ʧʣʦʭʦ ʨʘʟʣʠʯʠʤʳ, ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʢʘʨʠʦʧʠʢʥʦʟʫ. ɺʦʢʨʫʛ ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ 

ʚʳʷʚʣʝʥʦ ʦʙʠʣʴʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʦʙʰʠʨʥʳʝ 

ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ (ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 1 ï ʃʝʛʢʦʝ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ (ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ). ʋʤʝʨʝʥʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚʦʢʨʫʛ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʙʨʦʥʭʠʦʣʳ, ʦʪʝʢ ʩʪʝʥʢʠ ʣʝʛʦʯʥʦʡ ʚʝʥʳ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. ʭ200 

 

ʈʠʩʫʥʦʢ 2 ï ʃʝʛʢʦʝ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ 

(ʠʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ). ʃʝʛʦʯʥʘʷ ʪʢʘʥʴ ʚ 

ʥʦʨʤʝ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ. ʋʚ. ʭ200 

 
ʈʠʩʫʥʦʢ 3 ï ʃʝʛʢʦʝ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ (ʢʦʥʪʨʦʣʴ ʟʘʨʘʞʝʥʠʷ). ɼʝʬʦʨʤʘʮʠʷ ʠ ʨʘʩʧʘʜ ʩʪʝʥʦʢ ʠ 

ʚʦʨʩʠʥʦʢ ʚ ʪʝʨʤʠʥʘʣʴʥʦʡ ʙʨʦʥʭʠʦʣʝ, ʚʦʢʨʫʛ ʦʙʰʠʨʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʥʘ 

ʬʦʥʝ ʵʤʬʠʟʝʤʘʪʦʟʥʦʛʦ ʧʦʨʘʞʝʥʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. ʭ200 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨ ʂʀʄ-ʄ2 ʩʧʦʩʦʙʝʥ 

ʦʢʘʟʳʚʘʪʴ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ 

ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʥʳʭ 

Mycobacterium scrofulaceum ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʂʀʄ-ʄ2, ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ, ʩʪʨʫʢʪʫʨʘ 

ʦʨʛʘʥʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ - 

ʩʭʦʞʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʪʘʢʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. 

ʋ ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʥʳʭ 

Mycobacterium scrofulaceum ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʂʀʄ-ʄ2, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʷʨʢʦ ʚʳʨʘʞʝʥʳ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʥʷʭ ʣʝʛʢʦʛʦ 

ʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʛʝʥʝʨʘʮʠʠ ʥʘ ʬʦʥʝ 

ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨ 

ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʂʀʄ-ʄ2 

ʩʧʦʩʦʙʝʥ ʦʢʘʟʳʚʘʪʴ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʩʪʨʫʢʪʫʨʳ ʣʝʛʢʦʛʦ, ʪʝʤ ʩʘʤʳʤ 

ʩʪʠʤʫʣʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ 

ʙʦʨʦʪʴʩʷ ʩ ʥʝʪʫʙʝʨʢʫʣʝʟʥʳʤʠ 

ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʠʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʦʢʩʠʥʘʤʠ) ʥʘ ʬʦʥʝ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 
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ɼʫʜʦʣʘʜʦʚʘ ʊ.ʉ., ʂʦʩʦʙʦʢʦʚ ɽ.ɸ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʤʦʨʬʦʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʥʳʭ Mycobacterium scrofulaceum, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ ʂʀʄ-ʄ2.  

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ 1 ʛʨʫʧʧʳ, ʘʣʴʚʝʦʣʷʨʥʦʝ 

ʩʪʨʦʝʥʠʝ ʩʦʭʨʘʥʝʥʦ, ʚ ʘʣʴʚʝʦʣʦʮʠʪʘʭ ʷʜʨʘ ʯʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʙʝʟ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʉʪʝʥʢʠ ʪʝʨʤʠʥʘʣʴʥʳʭ ʙʨʦʥʭʠʦʣ ʥʘʧʨʷʞʝʥʳ, ʚʦʨʩʠʥʢʠ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʨʘʩʧʘʜʫ. ɺʦʢʨʫʛ ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ ʦʪʤʝʯʝʥʦ ʫʤʝʨʝʥʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ 2 ʛʨʫʧʧʳ, ʙʣʠʞʝ ʢ 

ʧʝʨʠʬʝʨʠʠ ʦʨʛʘʥʘ ʦʪʤʝʯʘʶʪʩʷ ʦʙʰʠʨʥʳʝ ʵʤʬʠʟʝʤʳ, ʩʪʝʥʢʠ ʘʣʴʚʝʦʣ ʠʩʪʦʥʯʝʥʳ, 

ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʩʧʘʜʫ, ʚ ʘʣʴʚʝʦʣʦʮʠʪʘʭ ʷʜʨʘ ʧʣʦʭʦ ʨʘʟʣʠʯʠʤʳ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʘʨʠʦʧʠʢʥʦʟʫ. ɺʦʢʨʫʛ ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ ʚʳʷʚʣʝʥʦ ʦʙʠʣʴʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʦʙʰʠʨʥʳʝ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨ 

ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ, ʪʘʢ ʢʘʢ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ ʂʀʄ-ʄ2 ʤʦʨʬʦʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʷʭ ʣʝʛʢʦʛʦ ʥʝ ʚʳʷʚʣʝʥʦ, ʘ ʫ ʞʠʚʦʪʥʳʭ 2 ʛʨʫʧʧʳ, ʟʘʨʘʞʝʥʥʳʭ Mycobacterium 

scrofulaceum, ʦʪʤʝʯʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʣʝʛʢʦʤ. 

 

THE EFFECT OF AN IMMUNOMODULATOR ON LUNG TISSUE IN MYCOBACTERIOSIS 

 

Dudoladova T.S., Kosobokov E.A. 

Summary 

 

The aim of the research was to compare morphological and histological parameters in the lung 

tissue of experimental animals infected with Mycobacterium scrofulaceum using a specific 

immunomodulator KIM-M2. 

Histological examination revealed that in animals of the 1st group, the alveolar structure was 

preserved, in the alveolocytes the nuclei were clearly visible without visible changes. The walls of 

the terminal bronchioles are tense, the villi are regular in shape and do not decay. A moderate 

proliferation of connective tissue was noted around the large bronchi. 

Histological examination revealed that in animals of the 2nd group, closer to the periphery of 

the organ, extensive emphysema is noted, the walls of the alveoli are thinned, deformed, disintegrate, 

the nuclei are poorly distinguishable in alveolocytes, and undergo karyopyknosis. Around the large 

bronchi revealed abundant growth of connective tissue and extensive accumulations of lymphoid 

cells. 

The data obtained during the experiment confirm that the immunomodulator has a pronounced 

immunomodulatory effect, since in the group of animals using the specific immunomodulator KIM-

M2 no morphological and histological changes in lung tissues were detected, and in animals of the 

2nd group infected with Mycobacterium scrofulaceum, intensive development of pathological 

process in the lung.
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ʍʣʘʤʠʜʠʦʟ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [1, 4, 5]. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʨʦʧʥʦʩʪʴʶ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʘʪʦʛʝʥʥʘ, ʢʦʪʦʨʘʷ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʷ ʭʣʘʤʠʜʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʘʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, ʢʘʢ ʜʠʢʠʭ, ʪʘʢ ʠ 

ʦʜʦʤʘʰʥʝʥʥʳʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʝʩʢʦʥʪʨʦʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʜʘʥʥʦʛʦ ʧʘʪʦʛʝʥʥʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.  

ɺ ʦʩʥʦʚʫ ʩʪʨʘʪʝʛʠʠ ʙʦʨʴʙʳ ʩ 

ʭʣʘʤʠʜʠʦʟʦʤ ʞʠʚʦʪʥʳʭ ʣʝʛʣʘ 

ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʥʘ ʨʳʥʢʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʠʤʝʶʪʩʷ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ, ʩʚʠʥʝʡ ʠ ʣʦʰʘʜʝʡ, ʦʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʩʝʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʭʣʘʤʠʜʠʡ, ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʘʥʪʠʛʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʠʤʝʶʱʠʭʩʷ ʚʘʢʮʠʥ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ [1].  

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣ ʚʳʜʝʣʝʥ ʟʦʦʥʦʟʥʳʡ 

ʰʪʘʤʤ ʭʣʘʤʠʜʠʡ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ 

ʭʣʘʤʠʜʠʦʟʫ ʢʦʟʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ [3]. ɺ 

ʭʦʜʝ ʩʨʘʚʥʝʥʠʷ ʥʦʚʦʛʦ ʰʪʘʤʤʘ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ ʥʘʤʠ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʘʥʪʠʛʝʥʥʳʭ 

ʩʚʦʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʚʣʠʷʣʠ ʥʘ 

ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ [2, 6]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ, ʨʘʥʝʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʚʥʝʜʨʝʥʥʦʡ ʚ 

ʚʝʪʝʨʠʥʘʨʥʫʶ ʧʨʘʢʪʠʢʫ çɺʘʢʮʠʥʳ ʧʨʦʪʠʚ 

ʭʣʘʤʠʜʠʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʩʠʦʥʥʦʡè (ʨʝʛ. ʫʜ. 

ˉ66-1-6.14-2140) ʠ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʝʝ 

ʧʨʠʤʝʥʝʥʠʷ ʙʳʣʘ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʥʦʚʘʷ 

ʘʥʪʠʛʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ 

ʞʠʚʦʪʥʳʭ. ɺ ʝʝ ʩʦʩʪʘʚ ʚʦʰʣʠ ʪʨʠ ʥʘʠʙʦʣʝʝ 

ʠʤʤʫʥʦʛʝʥʥʳʝ ʰʪʘʤʤʳ ʭʣʘʤʠʜʠʡ çɸʄʂ-

16è, ç250è ʠ çʈʉ-85è. ʕʪʘ ʘʥʪʠʛʝʥʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ʙʳʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʠʩʧʳʪʘʥʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʜʲʶʚʘʥʪʘʤʠ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʙʳʣ ʦʪʦʙʨʘʥ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠʟ ʥʠʭ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʟʳʚʘʪʴ ʥʘʠʙʦʣʴʰʠʡ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʦʩʴ 

ʩʦʟʜʘʪʴ ʧʦʣʠʚʠʜʦʚʫʶ ʵʤʫʣʴʩʠʦʥʥʫʶ 

ʚʘʢʮʠʥʫ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʥʘ 

ʦʩʥʦʚʝ ʪʨʝʭ ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ, 

ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʷʭ ʦʪ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 

ɼʘʣʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʧʦʜʦʙʨʘʥʥʘʷ ʰʪʘʤʤʦʚʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ʩʧʦʩʦʙʥʘ ʟʘʱʠʪʠʪʴ ʞʠʚʦʪʥʳʭ 

ʦʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʫ 

ʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ, ʯʪʦ 

ʠ ʷʚʠʣʦʩʴ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʦʪʜʝʣʝ ʚʠʨʫʩʦʣʦʛʠʠ 

ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè ʩʦʛʣʘʩʥʦ 

ʊʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʅʀʈ ʚ 2020-2022 

ʛʦʜʳ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʪʘʤʤʳ ʉ. 

psittaci: 

- çɸʄʂ-16è ï ʚʳʜʝʣʝʥ ʦʪ ʢʦʟʳ, 

(ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 10-5,4LD50/0,3 ml); 
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- ç250è ï ʚʳʜʝʣʝʥ ʦʪ ʢʦʨʦʚʳ 

(ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 10-6,5LD50/0,3 ml); 

- çʈʉ-85è ï ʚʳʜʝʣʝʥ ʦʪ ʩʚʠʥʴʠ 

(ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 10-6,5LD50/0,3 ml); 

- çʋʨʤʘʥʘʝʚʦ-70è ï ʚʳʜʝʣʝʥ ʦʪ ʦʚʮʳ 

(ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 10-4,8LD50/0,3 ml); 

- çʉʂ-89è ï ʚʳʜʝʣʝʥ ʦʪ ʪʝʣʝʥʢʘ 

(ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 10-4,8LD50/0,3 ml); 

- çʃʉ-87è ï ʚʳʜʝʣʝʥ ʦʪ ʩʚʠʥʴʠ 

(ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 10-6,5LD50/0,3 ml); 

- çʉʘʙʘ-20è ï ʚʳʜʝʣʝʥ ʦʪ ʢʦʟʳ 

(ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ10-5,1LD50/0,3 ml). 

ɸʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ ʚʘʢʮʠʥʳ ʙʳʣ 

ʩʢʦʤʙʠʥʠʨʦʚʘʥ ʠʟ ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ 

ç250è, çʈʉ-85è ʠ çɸʄʂ-16è ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

1:1:2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʆʮʝʥʢʫ ʩʪʝʨʠʣʴʥʦʩʪʠ ʚʘʢʮʠʥʳ ʧʨʦʚʦʜʠʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 28085-2013. 

ɹʝʟʚʨʝʜʥʦʩʪʴ ʚʘʢʮʠʥʳ 

ʧʦʜʪʚʝʨʞʜʘʣʠ ʧʫʪʝʤ ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʧʨʦʙʳ 

ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 31926-

2013. 

 ʀʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʰʝʩʪʠ 

ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ ʠ ʰʝʩʪʠ ʢʨʦʣʠʢʘʭ. ɺʩʝʭ 

ʞʠʚʦʪʥʳʭ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ 

ʧʫʪʝʤ ʚʥʫʪʨʠʤʳʰʝʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʚ 

ʦʙʲʝʤʘʭ 0,2 ʩʤ3 ʤʦʨʩʢʠʤ ʩʚʠʥʢʘʤ ʠ 1 ʩʤ3 

ʢʨʦʣʠʢʘʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ. ʂʘʞʜʳʝ 30 ʩʫʪʦʢ ʦʪ 

ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʠʭ ʚ ʈʉʂ. 

 ʉʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ çʅʘʙʦʨʘ 

ʘʥʪʠʛʝʥʦʚ ʠ ʩʳʚʦʨʦʪʦʢ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʭʣʘʤʠʜʠʦʟʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭè (ʈʆʉʉ 

RU.ʌɺ01.ʅ00022). ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ 

ʚʘʢʮʠʥʳ ʦʮʝʥʠʚʘʣʠ ʚ ʦʩʪʨʳʭ ʦʧʳʪʘʭ ʥʘ 

ʙʝʣʳʭ ʤʳʰʘʭ (ɹʄ) ʠ ʢʨʦʣʠʢʘʭ.  

ʀʟʫʯʝʥʠʝ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʥʘ ʙʝʣʳʭ 

ʤʳʰʘʭ ʩ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʘ ʚʘʢʮʠʥʘ, ʧʨʦʚʦʜʠʣʠ 

ʥʘ 120 ʙʝʣʳʭ ʤʳʰʘʭ, ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ 

(ʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ) ʧʦ 20 ʞʠʚʦʪʥʳʭ. 

ɾʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʧʦʜʛʨʫʧʧ 

ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʦʡ ʚ 

ʦʙʲʝʤʝ 0,1 ʩʤ3 ʩ ʨʝʚʘʢʮʠʥʘʮʠʝʡ ʚ ʪʦʤ ʞʝ 

ʦʙʲʝʤʝ, ʯʝʨʝʟ 14 ʩʫʪʦʢ. ʅʘ 30 ʩʫʪʢʠ, ʧʦʩʣʝ 

ʧʝʨʚʦʡ ʧʨʠʚʠʚʢʠ, ʧʨʦʚʦʜʠʣʠ ʟʘʨʘʞʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʧʦʜʛʨʫʧʧ ʰʪʘʤʤʘʤʠ 

ʭʣʘʤʠʜʠʡ çɸʄʂ-16è, çʈʉ-85è ʠ ç250è. 

ʂʘʞʜʳʤ ʰʪʘʤʤʦʤ ʠʥʬʠʮʠʨʦʚʘʣʠ ʧʦ ʦʜʥʦʡ 

ʛʨʫʧʧʝ ʙʝʣʳʭ ʤʳʰʝʡ. ʀʥʬʝʢʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ 

ʦʙʲʝʤʝ 0,2 ʩʤ3. ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʚʘʢʮʠʥʳ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʘʟʥʠʮʝ ʚʳʞʠʚʰʠʭ 

ʞʠʚʦʪʥʳʭ ʚ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʜʛʨʫʧʧʘʭ. 

ʀʟʫʯʝʥʠʝ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʚʘʢʮʠʥʳ ʚ 

ʦʩʪʨʦʤ ʦʧʳʪʝ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʩ 

ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ, ʪʦʣʴʢʦ ʟʘʨʘʞʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ 

çʉʂ-89è, çʋʨʤʘʥʘʝʚʦ-70è ʠ çʃʉ-87è. 

ʀʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʥʘ 

ʢʨʦʣʠʢʘʭ ʧʨʦʚʦʜʠʣʠ ʪʘʢʞʝ ʩ 

ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʠ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ 

ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ 

ʭʣʘʤʠʜʠʡ. ɺ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ ʚʦʩʝʤʴ ʛʦʣʦʚ ʢʨʦʣʴʯʠʭ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ ʯʝʪʳʨʝ 

ʦʩʦʙʠ. ɾʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʥʦʡ ʚ 

ʦʙʲʝʤʝ 1 ʩʤ3. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʷʚʣʷʣʘʩʴ 

ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 30 ʩʫʪʦʢ ʧʦʩʣʝ 

ʠʤʤʫʥʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ ʜʚʫʭ ʛʨʫʧʧ 

ʩʢʨʝʱʠʚʘʣʠ ʩ ʩʘʤʮʘʤʠ. ʅʘ 12-14 ʩʫʪʢʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘʨʘʞʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʩʤʝʩʴʶ ʠʟ ʪʨʝʭ 

ʛʦʤʦʣʦʛʠʯʥʳʭ ʚ ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ çɸʄʂ-16è, çʈʉ-85è ʠ 

ç250è. ʀʥʬʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʦʙʲʝʤʝ 1 ʩʤ3. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʢʨʦʣʘ ʢʨʦʣʠʢʦʚ, ʥʘʣʠʯʠʶ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʶ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʭʣʘʤʠʜʠʡʥʦʡ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʚʳʜʝʣʝʥʠʝ ʭʣʘʤʠʜʠʡ ʥʘ 

ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ 

ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ, ʪʦʣʴʢʦ 

ʟʘʨʘʞʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩʤʝʩʴʶ ʠʟ 

ʰʪʘʤʤʦʚ çʋʨʤʘʥʘʝʚʦ-70è ʠ çʉʘʙʘ-20è. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʠ 

ʘʥʪʠʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʠʚʠʜʦʚʦʡ 
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ʚʘʢʮʠʥʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ 

ʥʘʢʦʧʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ 

ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʠ 

ʢʨʦʣʠʢʦʚ.

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʠ ʢʨʦʣʠʢʦʚ 

 

ʊʘʙʣʠʮʘ 1 ï ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʥʘ ʙʝʣʳʭ 

ʤʳʰʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʦʤʦʣʦʛʠʯʥʳʭ ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ 

ʅʦʤʝʨ 

ʛʨʫʧʧʳ 

ʇʦʜʛʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʐʪʘʤʤ 

ʭʣʘʤʠʜʠʡ 

ʂʦʣ-ʚʦ 

ʞʠʚʦʪʥʳʭ ʚ 

ʦʧʳʪʝ 

ɺʳʞʠʣʦ ʞʠʚʦʪʥʳʭ 

ʢʦʣ-ʚʦ % 

1 ʆʧʳʪʥʘʷ 
çɸʄʂ-16 

20 16 80 

ʂʦʥʪʨʦʣʴʥʘʷ 20 5 25 

2 
ʆʧʳʪʥʘʷ 

ç260 
20 17 85 

ʂʦʥʪʨʦʣʴʥʘʷ 20 4 20 

3 ʆʧʳʪʥʘʷ 
çʈʉ-85è 

20 16 80 

ʂʦʥʪʨʦʣʴʥʘʷ 20 6 30 

ʉʨʝʜʥʠʡ % 

ʚʳʞʠʚʰʠʭ 

ʞʠʚʦʪʥʳʭ 

ʆʧʳʪʥʘʷ 60 49 81,6 

ʂʦʥʪʨʦʣʴʥʘʷ 60 15 25 

 

ʀʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1, ʚʠʜʥʦ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʤʦʨʩʢʠʤ 

ʩʚʠʥʢʘʤ ʠ ʢʨʦʣʠʢʘʤ ʚʳʟʳʚʘʣʦ ʫ ʥʠʭ 

ʚʳʨʘʙʦʪʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ 

ʘʥʪʠʪʝʣ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʫ 

ʜʚʫʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘ 60 

ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʩʨʝʜʥʝʤ 

ʪʠʪʨʝ 1:213 ʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʠ 1:200 ʫ 

ʢʨʦʣʠʢʦʚ. ɼʘʣʝʝ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, 

ʥʘʙʣʶʜʘʣʠ ʧʣʘʚʥʦʝ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʣʝʤʝʥʪʩʚʷʟʳʚʘʶʱʠʭ 

ʘʥʪʠʪʝʣ. ʅʘ 180 ʩʫʪʢʠ ʫʨʦʚʝʥʴ 

ʩʧʝʮʠʬʠʯʥʳʭ ʭʣʘʤʠʜʠʡʥʳʭ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʩʨʝʜʥʠʭ ʪʠʪʨʦʚ ʧʦ ʛʨʫʧʧʘʤ 1:66 ï ʫ 

ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʠ 1:60 ï ʫ ʢʨʦʣʠʢʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʚʳʩʦʢʦʡ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʚʘʢʮʠʥʳ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʚ 

ʦʩʪʨʦʤ ʦʧʳʪʝ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʢʘʢ ʩ 

ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ (ʰʪʘʤʤʳ ʠʟ ʢʦʪʦʨʳʭ 

ʠʟʛʦʪʦʚʣʝʥʘ ʚʘʢʮʠʥʘ) ʠ ʛʝʪʝʨʦʣʦʛʠʯʥʳʭ ʚ 
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ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ 

ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʥʘ 

ʙʝʣʳʭ ʤʳʰʘʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʘʤʠ 

ʭʣʘʤʠʜʠʡ ʠʟ ʘʥʪʠʛʝʥʦʚ, ʢʦʪʦʨʳʭ ʙʳʣʘ 

ʠʟʛʦʪʦʚʣʝʥʘ ʚʘʢʮʠʥʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1 ʚʦ ʚʩʝʭ 

ʦʧʳʪʥʳʭ (ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ) ʧʦʜʛʨʫʧʧʘʭ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ 

ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 80 ʜʦ 85 %. ɺ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʝʣʳʭ ʤʳʰʝʡ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ çɸʄʂ-16è, 

ç250è ʠ çʈʉ-85è ʙʳʣʘ ʨʘʚʥʘ 25 %, 20 % ʠ 

30 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʠʡ ʧʨʦʮʝʥʪ 

ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʪʨʝʭ ʦʧʳʪʥʳʭ 

ʧʦʜʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣ 81,6 %. ɸʥʘʣʦʛʠʯʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʜʛʨʫʧʧʘʭ ʥʝ 

ʧʨʝʚʳʩʠʣ 25 %.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ 

ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʥʘ 

ʙʝʣʳʭ ʤʳʰʘʭ, ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʠʣʠ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ. 

 

ʊʘʙʣʠʮʘ 2 ï ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʥʘ ʙʝʣʳʭ 

ʤʳʰʘʭ  

ʅʦʤʝʨ 

ʛʨʫʧʧʳ 

ʇʦʜʛʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʐʪʘʤʤ 

ʭʣʘʤʠʜʠʡ 

ʂʦʣ-ʚʦ 

ʞʠʚʦʪʥʳʭ ʚ 

ʦʧʳʪʝ 

ɺʳʞʠʣʦ ʞʠʚʦʪʥʳʭ 

ʢʦʣ-ʚʦ % 

1 
ʆʧʳʪʥʘʷ 

çʉʂ-89è 
20 14 70 

ʂʦʥʪʨʦʣʴʥʘʷ 20 4 20 

2 
ʆʧʳʪʥʘʷ çʋʨʤʘʥʘʝʚʦ-

70è 

20 13 65 

ʂʦʥʪʨʦʣʴʥʘʷ 20 2 10 

3 
ʆʧʳʪʥʘʷ 

çʃʉ-87è 
20 18 90 

ʂʦʥʪʨʦʣʴʥʘʷ 20 8 40 

ʉʨʝʜʥʠʡ % 

ʚʳʞʠʚʰʠʭ 

ʞʠʚʦʪʥʳʭ 

ʆʧʳʪʥʘʷ 60 45 75 

ʂʦʥʪʨʦʣʴʥʘʷ 60 14 23,3 

 

ʀʟ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, ʚʠʜʥʦ, ʯʪʦ ʚ 

ʦʧʳʪʥʳʭ (ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ) ʧʦʜʛʨʫʧʧʘʭ 

ʞʠʚʦʪʥʳʭ ʧʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ ʙʝʣʳʭ 

ʤʳʰʝʡ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʳʭ 

ʛʨʫʧʧʘʭ. ɺ ʧʦʜʛʨʫʧʧʝ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʥʳʭ ʰʪʘʤʤʦʤ çʉʂ-89è 

ʧʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ ʙʝʣʳʭ ʤʳʰʝʡ ʩʦʩʪʘʚʠʣ 

70 %. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʜʛʨʫʧʧʝ, 

ʟʘʨʘʞʝʥʥʦʡ ʵʪʠʤ ʞʝ ʰʪʘʤʤʦʤ, ʚʳʞʠʣʦ 

ʪʦʣʴʢʦ 20 % ʤʳʰʝʡ. ɺ ʦʧʳʪʥʦʡ ʧʦʜʛʨʫʧʧʝ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʰʪʘʤʤʦʤ çʋʨʤʘʥʘʝʚʦ-

70è, ʚʳʞʠʣʦ 65 % ʞʠʚʦʪʥʳʭ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʜʛʨʫʧʧʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʞʠʚʰʠʭ ʥʝ ʧʨʝʚʳʩʠʣʦ 10 %. ɺ ʧʦʜʛʨʫʧʧʝ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʤʳʰʝʡ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʤ çʃʉ-87è 

ʥʘʙʣʶʜʘʣʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʠʣ 90 %, ʧʨʠ 40 % ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ʉʨʝʜʥʠʡ ʧʨʦʮʝʥʪ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʙʝʣʳʭ ʤʳʰʝʡ ʚ ʦʧʳʪʥʳʭ ʧʦʜʛʨʫʧʧʘʭ, ʧʦ 

ʜʚʫʤ ʩʝʨʠʷʤ ʦʧʳʪʦʚ (ʩ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʠ 

ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ), ʩʦʩʪʘʚʠʣ 78 

%. ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʜʛʨʫʧʧʘʭ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 24 %. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʘʢʮʠʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʚʳʟʳʚʘʪʴ ʚʳʨʘʙʦʪʢʫ 

ʧʨʦʪʠʚʦʭʣʘʤʠʜʠʡʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʙʝʣʳʝ ʤʳʰʠ). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʙʳʣʳʭ ʤʳʰʝʡ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʟʘʨʘʞʝʥʥʳʭ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʠ 

ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ, 

ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ: 81 % ʠ 70 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʠʩʧʳʪʫʝʤʦʡ ʚʘʢʮʠʥʳ ʢ 

ʦʪʣʠʯʥʳʤ ʚ ʘʥʪʠʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʘʤ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʝʝ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʛʜʝ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠ 

ʭʦʟʷʡʩʪʚʘʭ, ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, 

ʮʠʨʢʫʣʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚ ʘʥʪʠʛʝʥʥʦʤ 
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ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʳ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ 

ʞʠʚʦʪʥʳʭ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʙʦʨʪʳ 

ʭʣʘʤʠʜʠʡʥʦʡ ʵʪʠʦʣʦʛʠʠ ʫ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝʨʝʤʝʥʥʳʭ 

ʢʨʦʣʠʢʘʭ ʩ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʠ 

ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ. 

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʦʡ 

ʢʨʦʣʴʯʠʭ ʜʚʫʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʅʘ 30 ʩʫʪʢʠ 

ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʚʝʣʠ ʩʢʨʝʱʠʚʘʥʠʝ 

ʚʩʝʭ ʢʨʦʣʴʯʠʭ ʩ ʩʘʤʮʘʤʠ. ʅʘ 42 ʩʫʪʢʠ ʧʦʩʣʝ 

ʠʤʤʫʥʠʟʘʮʠʠ ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʟʘʨʘʞʝʥʠʝ. ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʥʘʣʠʯʠʷ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ ʥʘ ʚʚʝʜʝʥʠʝ ʚʘʢʮʠʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ ʥʘ 14, 28, 42 ʩʫʪʢʠ ʧʦʩʣʝ 

ʠʤʤʫʥʠʟʘʮʠʠ ʠ ʥʘ 30 ʠ 45 ʩʫʪʢʠ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ ʫ ʢʨʦʣʠʢʦʚ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʈʉʂ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʚ 

ʘʥʪʠʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ 

ʭʣʘʤʠʜʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ 

ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 

ʟʘʨʘʞʝʥʥʳʭ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ 

ʘʥʪʠʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ 

ʭʣʘʤʠʜʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʠʭ ʪʠʪʨʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʫ ʢʨʦʣʠʢʦʚ, 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʜʦ ʠ ʧʦʩʣʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʛʦʤʦʣʦʛʠʯʥʳʤʠ 

ʰʪʘʤʤʘʤʠ 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʠʭ ʪʠʪʨʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʫ ʢʨʦʣʠʢʦʚ, 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʜʦ ʠ ʧʦʩʣʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ 

ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʦʚ 2 ʠ 3, ʚ ʜʚʫʭ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ, 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, 

ʥʘʙʣʶʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ 

ʨʦʩʪʘ ʪʠʪʨʦʚ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ. ʊʘʢ ʥʘ 

42 ʩʫʪʢʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʠʝ ʢʦʪʦʨʳʭ 

ʜʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʛʦʤʦʣʦʛʠʯʥʳʤʠ 
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ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ, ʩʨʝʜʥʠʡ ʪʠʪʨ ʧʦ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 1:104 (ʨʠʩʫʥʦʢ 2). ɺ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʠʝ 

ʢʦʪʦʨʳʭ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʚʦʜʠʣʠ 

ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ, ʩʨʝʜʥʠʡ ʪʠʪʨ 

ʧʝʨʝʜ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ (42 ʩʫʪʢʠ) ʙʳʣ 

ʨʘʚʝʥ 1:73. 

ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ, ʚ ʜʚʫʭ 

ʩʣʫʯʘʷʭ, ʜʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʭʣʘʤʠʜʠʡʥʳʝ 

ʘʥʪʠʪʝʣʘ ʥʝ ʚʳʷʚʣʷʣʠʩʴ. ʀʭ ʥʘʣʠʯʠʝ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʥʘ 30 ʠ 45 

ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʭʦʜʘ ʦʢʨʦʣʘ ʢʨʦʣʴʯʠʭ 

ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʚ 

ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ 

ʭʣʘʤʠʜʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ (ç250è, çʈʉ-85è, çɸʄʂ-16è) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3 ʚ ʛʨʫʧʧʝ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʫ ʚʩʝʭ 

ʢʨʦʣʴʯʠʭ ʥʘʙʣʶʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʩʭʦʜ 

ʦʢʨʦʣʘ. ɺʩʝʛʦ ʚ ʛʨʫʧʧʝ ʨʦʜʠʣʦʩʴ 25 

ʢʨʦʣʴʯʘʪ, ʠʟ ʥʠʭ 23 ʦʩʪʘʣʠʩʴ ʞʠʚʳʤʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʧʦ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 92 %. ʈʝʠʟʦʣʠʨʦʚʘʪʴ 

ʭʣʘʤʠʜʠʠ ʥʘ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ ʦʪ 

ʢʨʦʣʴʯʘʪ ʵʪʦʡ ʛʨʫʧʧʳ ʥʝ ʫʜʘʣʦʩʴ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, 

ʧʦʩʣʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ, ʫ ʪʨʝʭ 

ʢʨʦʣʴʯʠʭ ʥʘʙʣʶʜʘʣʠ ʘʙʦʨʪʳ. ʆʪ ʦʜʥʦʡ 

ʢʨʦʣʴʯʠʭʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʨʦʣʘ, ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ 5 ʢʨʦʣʴʯʘʪ, 4 ʠʟ ʢʦʪʦʨʳʭ 

ʨʦʜʠʣʠʩʴ ʤʝʨʪʚʳʤʠ. ɺʩʝʛʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

24 ʢʨʦʣʴʯʦʥʢʘ, ʠʟ ʥʠʟ ʚʳʞʠʣ ʪʦʣʴʢʦ 1. 

ʇʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣ 4,1 

%. ʆʪ ʢʨʦʣʴʯʘʪ ʢʘʞʜʦʡ ʢʨʦʣʴʯʠʭʠ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʫʜʘʣʦʩʴ ʨʝʠʟʦʣʠʨʦʚʘʪʴ ʭʣʘʤʠʜʠʠ 

ʥʘ ʰʝʩʪʠʩʫʪʦʯʥʳʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʢʨʦʣʘ ʢʨʦʣʴʯʠʭ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 4, ʚ 

ʠʤʤʫʥʠʟʠʨʦʚʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʫ ʜʚʫʭ 

ʢʨʦʣʴʯʠʭ ʥʘʙʣʶʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʩʭʦʜ 

ʦʢʨʦʣʘ. ʋ ʜʚʫʭ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ ʵʪʦʡ 

ʛʨʫʧʧʳ ʥʝ ʚʝʩʴ ʧʨʠʧʣʦʜ ʥʘ ʤʦʤʝʥʪ ʦʢʨʦʣʘ 

 

ɻʨʫʧʧʘ 

ʅʦʤʝʨ 

ʢʨʦʣʠʢʘ 

ʀʩʭʦʜ 

ʦʢʨʦʣʘ 

ɺʩʝʛʦ 

ʨʦʜʠʣʦʩʴ 

ʢʨʦʣʴʯʘʪ 

ʂʦʣ-ʚʦ 

ʧʘʚʰʠʭ 

ʠ ʤ/ʨ 

ʢʨʦʣʴʯʘʪ 

ʂʦʣ-ʚʦ 

ʚʳʞʠʚʰʠʭ 

ʢʨʦʣʴʯʘʪ 

ʈʝʠʟʦʣʷʮʠʷ 

ʭʣʘʤʠʜʠʡ 

ʥʘ ʈʂʕ 

 

ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʘʷ 

1 ʈʦʜʳ 6 0 6 - 

2 ʈʦʜʳ 7 1 6 - 

3 ʈʦʜʳ 7 1 6 - 

4 ʈʦʜʳ 5 0 5 - 

ʀʪʦʛʦ ʧʦ ʛʨʫʧʧʝ 25 2 23 - 

% ʚʳʞʠʚʰʠʭ ʢʨʦʣʴʯʘʪ ʧʦ ʛʨʫʧʧʝ 92 

% ʧʘʚʰʠʭ ʢʨʦʣʴʯʘʪ ʧʦ ʛʨʫʧʧʝ  8 

 

ʂʦʥʪʨʦʣʴ 

 

5 ɸʙʦʨʪ 6 6 0 + 

6 ʈʦʜʳ, 

ʤ/ʨ* 

5 4 1 + 

7 ɸʙʦʨʪ 7 7 0 + 

8 ɸʙʦʨʪ 6 6 0 + 

ʀʪʦʛʦ ʧʦ ʛʨʫʧʧʝ 24 23 1 + 

% ʚʳʞʠʚʰʠʭ ʢʨʦʣʴʯʘʪ ʧʦ ʛʨʫʧʧʝ 4,1 

% ʧʘʚʰʠʭ ʢʨʦʣʴʯʘʪ ʧʦ ʛʨʫʧʧʝ  95,9 

ʇʨʠʤʝʯʘʥʠʷ 

1 ç*è ï ʤʝʨʪʚʦʨʦʞʜʝʥʠʝ. 

2 ç+è ï ʚʳʜʝʣʝʥ. 

3 çïè ï ʥʝ ʚʳʜʝʣʝʥ. 
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ʦʢʘʟʘʣʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ. ʋ ʢʨʦʣʴʯʠʭʠ ˉ 

1 ʠʟ ʯʝʪʳʨʝʭ ʢʨʦʣʴʯʘʪ ʚʳʞʠʣʦ ʚʩʝʛʦ ʜʚʘ. ʋ 

ʢʨʦʣʴʯʠʭʠ ˉ 2 ʠʟ ʰʝʩʪʠ ʢʨʦʣʴʯʘʪ ʞʠʚʳʤʠ 

ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʪʨʠ. ʆʜʥʘʢʦ, ʧʦʜʪʚʝʨʜʠʪʴ 

ʭʣʘʤʠʜʠʡʥʫʶ ʵʪʠʦʣʦʛʠʶ 

ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʘʚʰʠʭ ʢʨʦʣʴʯʘʪ ʥʝ 

ʫʜʘʣʦʩʴ. ʈʝʠʟʦʣʷʮʠʷ ʭʣʘʤʠʜʠʡ ʥʘ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ ʜʘʣʘ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. 

ʇʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 78 %. 

 

ʊʘʙʣʠʮʘ 4 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ (çʋʨʤʘʥʘʝʚʦ-70è, çʉʘʙʘ-20è) 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʩʤʝʩʴʶ ʛʝʪʝʨʦʣʦʛʠʯʥʳʭ 

ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʩʭʦʜ 

ʦʢʨʦʣʘ ʥʘʙʣʶʜʘʣʩʷ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ 

ʢʨʦʣʠʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟ ʰʝʩʪʠ ʢʨʦʣʴʯʘʪ ʚ 

ʞʠʚʳʭ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʪʘʣʠʩʴ 

ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʢʨʦʣʴʯʦʥʢʘ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʚʩʝ ʢʨʦʣʴʯʘʪʘ ʥʘ ʤʦʤʝʥʪ ʦʢʨʦʣʘ 

ʙʳʣʠ ʤʝʨʪʚʳʝ. ɺʩʝʛʦ ʧʦ ʛʨʫʧʧʝ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ 22 ʢʨʦʣʴʯʦʥʢʘ ʠʟ ʥʠʭ ʚ ʞʠʚʳʭ 

ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʯʝʪʳʨʝ. ʍʣʘʤʠʜʠʡʥʫʶ 

ʵʪʠʦʣʦʛʠʶ ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ ʫʜʘʣʦʩʴ 

ʧʦʜʪʚʝʨʜʠʪʴ ʨʝʠʟʦʣʷʮʠʝʡ ʭʣʘʤʠʜʠʡ ʥʘ 

ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ. ʇʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ 

ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣ 18 %. 

ɺʩʝʛʦ ʧʦ ʜʚʫʤ ʩʝʨʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʨʝʜʥʠʡ ʧʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣ 83 %, 

ʧʨʠ 10,8 % ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ 

ʛʨʫʧʧʘʭ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʬʘʢʪ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʘʢʮʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʙʦʨʪʳ ʭʣʘʤʠʜʠʡʥʦʡ 

ʵʪʠʦʣʦʛʠʠ ʫ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʦʣʴʯʠʭ) ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ 

ʧʦʪʦʤʩʪʚʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʥʪʠʛʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʠʟ 

ʰʪʘʤʤʦʚ ʉ. Psittaci çɸʄʂ-16è, ç250è ʠ 

 

ɻʨʫʧʧʘ 

ʅʦʤʝʨ 

ʢʨʦʣʠʢʘ 

ʀʩʭʦʜ 

ʦʢʨʦʣʘ 

ɺʩʝʛʦ 

ʨʦʜʠʣʦʩʴ 

ʢʨʦʣʴʯʘʪ 

ʂʦʣ-ʚʦ 

ʧʘʚʰʠʭ 

ʠ ʤ/ʨ 

ʢʨʦʣʴʯʘʪ 

ʂʦʣ-ʚʦ 

ʚʳʞʠʚʰʠʭ 

ʢʨʦʣʴʯʘʪ 

ʈʝʠʟʦʣʷʮʠʷ 

ʭʣʘʤʠʜʠʡ 

ʥʘ ʈʂʕ 

 

ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʘʷ 

1 ʈʦʜʳ, 

ʤ/ʨ* 

4 2 2 - 

2 ʈʦʜʳ, 

ʤ/ʨ* 

6 3 3 - 

3 ʈʦʜʳ 7 - 7 - 

4 ʈʦʜʳ 6 - 6 - 

ʀʪʦʛʦ ʧʦ ʛʨʫʧʧʝ 23 5 18 - 

% ʚʳʞʠʚʰʠʭ ʢʨʦʣʴʯʘʪ ʧʦ ʛʨʫʧʧʝ 78 

% ʧʘʚʰʠʭ ʢʨʦʣʴʯʘʪ ʧʦ ʛʨʫʧʧʝ  21 

 

ʂʦʥʪʨʦʣʴ 

 

5 ʤ/ʨ* 6 6 0 + 

6 ʤ/ʨ* 5 5 0 + 

7 ʈʦʜʳ, 

ʤ/ʨ* 

6 2 4 - 

8 ʤ/ʨ* 5 5 0 + 

ʀʪʦʛʦ ʧʦ ʛʨʫʧʧʝ 22 18 4 + 

% ʚʳʞʠʚʰʠʭ ʢʨʦʣʴʯʘʪ ʧʦ ʛʨʫʧʧʝ 18 

% ʧʘʚʰʠʭ ʢʨʦʣʴʯʘʪ ʧʦ ʛʨʫʧʧʝ  81 

ʇʨʠʤʝʯʘʥʠʷ 

1 ç*è ï ʤʝʨʪʚʦʨʦʞʜʝʥʠʝ. 

2 ç+è ï ʚʳʜʝʣʝʥ. 

3 çïè ï ʥʝ ʚʳʜʝʣʝʥ. 
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çʈʉ-85è, ʚ ʩʦʩʪʘʚʝ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʟʘʱʠʱʘʝʪ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪ 

ʨʘʟʚʠʪʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʭʣʘʤʠʜʠʡʥʦʡ 

ʠʥʬʝʢʮʠʠ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʚʦʟʙʫʜʠʪʝʣʝʡ ʭʣʘʤʠʜʠʦʟʘ ʢʘʢ 

ʛʦʤʦʣʦʛʠʯʥʳʤʠ, ʪʘʢ ʠ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ 

ʘʥʪʠʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ. 
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ʀʄʄʋʅʆɻɽʅʅʆʉʊʔ ʇʆʃʀɺʀɼʆɺʆʁ ɺɸʂʎʀʅʓ ʇʈʆʊʀɺ ʍʃɸʄʀɼʀʆɿɸ ɼʃʗ 

ʃɸɹʆʈɸʊʆʈʅʓʍ ɾʀɺʆʊʅʓʍ 

 

ɽʚʩʪʠʬʝʝʚ ɺ.ɺ., ʗʢʦʚʣʝʚ ʉ.ʀ., ʍʫʩʘʠʥʦʚ ʌ.ʄ., ʀʚʘʥʦʚʘ ʉ.ɺ.., ɻʘʣʠʫʣʣʠʥ ɸ.ʂ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʚ ʦʧʳʪʘʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʠ ʢʨʦʣʠʢʦʚ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 180 ʩʫʪʦʢ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʙʳʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʙʠʦʧʨʝʧʘʨʘʪ ʚʳʟʳʚʘʝʪ ʚʳʨʘʙʦʪʢʫ 

ʠʤʤʫʥʠʪʝʪʘ ʫ ʙʝʣʳʭ ʤʳʰʝʡ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʟʘʱʠʪʫ ʧʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ 

ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʠ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ ʚ ʘʥʪʠʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ. ʊʘʢʞʝ 

ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʤʫʥʠʟʘʮʠʷ ʙʝʨʝʤʝʥʥʳʭ ʢʨʦʣʠʢʦʚ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʦʡ ʩʧʦʩʦʙʥʘ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʙʦʨʪʳ, ʚʳʟʚʘʥʥʳʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ ʞʠʚʦʪʥʳʭ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʭʣʘʤʠʜʠʦʟʘ. 

 

IMMUNOGENICITY OF POLYSPECIES VACCINE AGAINST CHLAMYDIOSIS FOR 

LABORATORY ANIMALS  

 

Evstifeev V.V., Yakovlev S.I., Khusainov F.M., Ivanova S.V., Galiullin A.K. 

Summary 

 

The purpose of this research was to study the antigenic activity and immunogenicity of a 

polyvid vaccine against animal chlamydia in experiments on laboratory animals. The article presents 

the dynamics of accumulation of chlamydia antibodies in the blood sera of guinea pigs and rabbits 

after vaccination for 180 days. In addition, it has been experimentally proven that the studied 

biopreparation causes the development of immunity in white mice, which provides their protection 

when they were infected with homologous and heterologous antigenic strains of chlamydia. It has 

also been proven that immunization of pregnant rabbits with a polyvid vaccine is able to prevent 

abortions caused by infection of animals with chlamydia pathogens.
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1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
2ʊʘʪʘʨʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʛʨʦʭʠʤʠʠ ʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʌʀʎ ʂʘʟʘʥʩʢʠʡ 

ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʠʥʢʠ ʤʫʭʠ ʏʝʨʥʦʡ ʣʴʚʠʥʢʠ, ʫʪʢʠ, ʫʙʦʡʥʳʡ ʚʳʭʦʜ, ʤʷʩʦ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʦʜʦ- ʠ ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʝ ʙʝʣʢʠ 

Keywords: Black soldier fly larvae, duck, slaughter yield, meat, functional and technological 

properties, water- and salt-soluble proteins 

 

ʉʦʛʣʘʩʥʦ ɼʦʢʪʨʠʥʝ 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʦʧʨʦʩʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʪʝʣʝʡ ʩʪʨʘʥʳ ʜʦʩʪʫʧʥʳʤʠ ʠ 

ʧʦʣʥʦʮʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ [4]. ɹʦʣʴʰʦʡ 

ʠʥʪʝʨʝʩ ʥʘʧʨʘʚʣʝʥ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ 

ʢʦʨʤʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʠʭ ʚ ʭʦʟʷʡʩʪʚʘ [9]. 

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʘʭ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ 

ʨʘʮʠʦʥ ʥʘʩʝʢʦʤʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠ 

ʚʳʩʫʰʝʥʥʦʤ ʚʠʜʝ. ʕʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʧʦʚʳʰʝʥʠʶ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʵʪʠʭ ʞʠʚʦʪʥʳʭ [1, 2, 3]. 

ʇʦʣʫʯʝʥʠʝ ʤʷʩʘ ʧʪʠʮʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʦʧʦʣʥʝʥʠʝʤ ʨʘʮʠʦʥʦʚ ʠʭ ʢʦʨʤʣʝʥʠʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʝʣʢʦʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

[6]. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʪʠʮʳ, ʧʦʚʳʰʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʠ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʩʥʠʞʝʥʠʶ 

ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ [5]. ɺʩʸ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʢʘʢ ʦʪʜʝʣʴʥʳʭ 

ʭʦʟʷʡʩʪʚ, ʪʘʢ ʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ [10]. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ 

ʞʠʚʦʪʥʳʭ, ʚ ʢʦʨʤʣʝʥʠʠ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʩʝʢʦʤʳʝ [7, 11]. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʤʘʩʩʳ ʣʠʯʠʥʦʢ 

ʤʫʭʠ ʏʝʨʥʘʷ ʣɹ ʚʠʥʢʘ ʚ ʚʠʜʝ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ ʤʷʩʘ 

ʦʪʢʦʨʤʦʯʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʫʪʦʢ.   

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʣʠʯʠʥʢʠ 

ʤʫʭʠ ʏʝʨʥʦʡ ʣʴʚʠʥʢʠ Hermetia illucens, 

ʫʪʢʠ-ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ çSTAR-53 ʩʨʝʜʥʠʡè, 

ʠʭ ʛʨʫʜʥʳʝ ʠ ʙʝʜʨʝʥʥʳʝ ʤʳʰʮʳ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥ ʥʘ ʙʘʟʝ ʚʠʚʘʨʠʷ 

ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʬʠʟʠʦʣʦʛʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ 

ʅ.ʕ. ɹʘʫʤʘʥʘè. ʃʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʦʡ 

ʣʴʚʠʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʚʠʜʝ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʚ ʚʳʩʫʰʝʥʥʦʤ ʠ ʥʘʪʠʚʥʦʤ ʚʠʜʝ. 

ɹʳʣʠ ʩʦʟʜʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʫʪʦʢ ʚ ʚʦʟʨʘʩʪʝ 

14 ʩʫʪʦʢ (n=9): 1 ï ʢʦʥʪʨʦʣʴʥʘʷ, ʧʪʠʮʘ 

ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʣʘʩʴ ʥʘ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ 

ʢʦʨʤʘʭ (ʆʈ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ [2], ʫʪʢʠ 2 ʠ 3 ï 
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ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʆʈ ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʚ 

ʚʳʩʫʰʝʥʥʦʤ ʚʠʜʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 3 % ʠ ʚ 

ʥʘʪʠʚʥʦʤ ï ʚ ʢʦʣʠʯʝʩʪʚʝ 7 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 33 ʜʥʷ ï ʜʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʙʦʷ ʧʪʠʮʳ ʥʘ ʤʷʩʦ. 

ɺ ʚʠʜʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ 

ʣʴʚʠʥʢʘ ʚ ʚʦʟʨʘʩʪʝ 20-21 ʩʫʪʢʠ. ʉʦʩʪʘʚ 

ʙʠʦʤʘʩʩʳ ʣʠʯʠʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥ (%): ʚʣʘʛʘ ï 

2,0 %, ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ï 98,0 %, ʦʙʱʠʡ ʘʟʦʪ 

ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ï 6,34 %, ʩʳʨʦʡ ʧʨʦʪʝʠʥ 

ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ï 39,6 %. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʘ ʫʯʠʪʳʚʘʣʠ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʤʷʩʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

(ʪʠʦʙʘʨʙʠʪʫʨʘʪʦʚʦʝ ʯʠʩʣʦ, ʧʦʪʝʨʠ ʤʷʩʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ, ʚʦʜʦ-, ʩʦʣʝʨʘʩʪʚʦʨʠʤʦʩʪʴ 

ʬʨʘʢʮʠʡ ʙʝʣʢʘ ʠ ʜʨ.). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʪʦʢ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʢʦʨʤʣʝʥʠʠ ʚʳʩʫʰʝʥʥʳʭ ʠ ʥʘʪʠʚʥʳʭ 

ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ (n=9) 

1 2 3 

ʇʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ, ʛ 3090,0Ñ45,0 3210,0Ñ38,4* 3235,0Ñ55,1* 

ʄʘʩʩʘ ʪʫʰʢʠ, ʛ 2008,0Ñ21,4 2100,0Ñ32,1 2130,0Ñ25,6 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ, % 64,9 65,4 65,8 

*ʈÒ0,05 

 

ʇʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ ʫʪʦʢ 2 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʢʦʨʤʣʝʥʠʠ 

ʚʳʩʫʰʝʥʥʫʶ ʬʦʨʤʫ ʣʠʯʠʥʦʢ, ʙʳʣʘ ʚʳʰʝ 

ʥʘ 4,5% (ʈÒ0,05), 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʧʦʣʫʯʘʚʰʠʭ ʥʘʪʠʚʥʫʶ ʬʦʨʤʫ, ï ʥʘ 5,6 % 

(ʈÒ0,05), ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ɾʠʚʘʷ 

ʤʘʩʩʘ ʦʜʥʦʡ ʧʪʠʮʳ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 120,0 ʠ 

145,0 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʥʪʨʦʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʄʘʩʩʘ ʪʫʰ ʫʪʦʢ 2 ʠ 3 ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʙʳʣʘ ʥʘ 4,5 ʠ 6,1 % ʙʦʣʴʰʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ, ʯʪʦ ʚ ʚʝʩʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʳʣʦ ʙʦʣʴʰʝ 

ʥʘ 92,0 ʠ 122,0 ʛ ʥʘ ʦʜʥʫ ʪʫʰʫ ʫʪʦʢ. 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ ʦʧʳʪʥʳʭ ʫʪʦʢ ʙʳʣ ʥʘ 0,5 ʠ 

0,9 % ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ (ʛʨʫʜʢʘ, ʙʝʜʨʦ) 

ʫʪʦʢ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ (ʛʨʫʜʢʘ) ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʢʦʨʤʣʝʥʠʠ ʚʳʩʫʰʝʥʥʳʭ ʠ 

ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ (n=9) 

1 2 3 

ɻʨʫʜʢʘ 

ɺʣʘʛʘ, % 71,30Ñ0,20 70,04Ñ0,38 70,05Ñ0,24 

ɿʦʣʘ, % 0,97Ñ0,10 1,08Ñ0,09 1,02Ñ0,04 

ɹʝʣʦʢ, % 19,50Ñ0,21 20,42Ñ0,32* 20,45Ñ0,23* 

ɾʠʨ, % 8,23Ñ0,81 8,46Ñ0,18 8,48Ñ0,31 

ʨʅ 6,04Ñ0,03 6,06Ñ0,06 5,97Ñ0,12 

ɹʝʜʨʦ 

ɺʣʘʛʘ, % 72,32Ñ0,56 71,05Ñ0,08 71,02Ñ0,55 

ɿʦʣʘ, % 0,72Ñ0,05 0,80Ñ0,09 0,82Ñ0,10 

ɹʝʣʦʢ, % 14,31Ñ2,08 15,10Ñ1,06 15,12Ñ1,25 

ɾʠʨ, % 12,89Ñ2,40 13,05Ñ1,28 13,04Ñ1,33 

ʨʅ 6,23Ñ0,13 6,30Ñ0,15 6,39Ñ0,08 

*ʈÒ0,05 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʧʳʪʥʳʭ 

ʦʙʨʘʟʮʘʭ ʫʪʠʥʳʭ ʛʨʫʜʦʢ ʩʥʠʟʠʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʥʘ 1,7 %, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʋʚʝʣʠʯʠʣʘʩʴ 
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ʟʦʣʴʥʦʩʪʴ ʛʨʫʜʥʳʭ ʤʳʰʮ ʫʪʦʢ, 

ʧʦʣʫʯʠʚʰʠʭ ʚʳʩʫʰʝʥʥʳʭ ʥʘʩʝʢʦʤʳʭ ʥʘ 

11,3 (ʈÒ0,05) ʠ ʙʠʦʤʘʩʩʳ ʥʘʪʠʚʥʳʭ 

ʥʘʩʝʢʦʤʳʭ ï 5,1 % (ʈÒ0,05), 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʭʠʪʠʥʘ ʥʘʩʝʢʦʤʳʭ. ʆʪʤʝʯʘʣʠ, ʯʪʦ 

ʧʦʚʳʩʠʣʘʩʴ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʤʷʩʘ: 

ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʥʘ 4,7 ʠ 4,9 

%, ʞʠʨʘ ï ʥʘ 2,8 ʠ 3,0 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2 

ʠ 3 ʦʧʳʪʥʳʤ ʛʨʫʧʧʘʤ. ʇʦʢʘʟʘʪʝʣʴ ʨʅ 

ʦʙʨʘʟʮʘ ʤʷʩʘ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ 

ʥʘʪʠʚʥʳʭ ʥʘʩʝʢʦʤʳʭ, ʠʤʝʣ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʤʷʩʘ ʙʦʣʝʝ ʢʠʩʣʫʶ 

ʩʨʝʜʫ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʤʷʩʘ 

ʙʝʜʝʨ ʫʪʦʢ 2 ʠ 3 ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʥʘ 1,7 ʠ 

1,8 %, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ ʩʪʘʣʦ 

ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ 

ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʷʩʘ. 

ʆʪʤʝʯʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʟʦʣʴʥʦʩʪʠ 

ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ ʥʘ 11,1 ʠ 13,9 %, ʙʝʣʢʘ ï 

ʥʘ 5,5 ʠ 5,7 %, ʞʠʨʘ ï ʥʘ 1,2 ʠ 1,1 % ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʨʅ ʦʙʨʘʟʮʦʚ ʤʷʩʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʫʪʦʢ ʠʤʝʣʠ ʙʦʣʝʝ ʢʠʩʣʫʶ ʩʨʝʜʫ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʨʘʟʮʘʤʠ ʤʷʩʘ ʫʪʦʢ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ 

ʫʪʠʥʳʭ ʥʦʞʝʢ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ 

ʫʚʝʣʠʯʝʥʠʷ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʤʷʩʘ ʢʨʦʤʝ ʚʣʘʛʠ, ʦʜʥʘʢʦ, 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʠʤʝʣʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʤʷʩʘ (ʛʨʫʜʢʘ, ʙʝʜʨʦ) ʫʪʦʢ (ʈʠʩʫʥʦʢ 1). 

 

(ʘ) 
(ʙ) 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʷʩʘ ʫʪʠʥʳʭ ʛʨʫʜʦʢ ʠ ʙʝʜʝʨ  

 

(ʘ) (ʙ) 

ʈʠʩʫʥʦʢ 2 ï ʊʠʦʙʘʨʙʠʪʫʨʦʚʦʝ ʯʠʩʣʦ ʤʷʩʘ ʫʪʠʥʳʭ ʛʨʫʜʦʢ (ʘ) ʠ ʙʝʜʝʨ (ʙ) 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʫʣʠʥʘʨʥʳʝ 

ʧʦʪʝʨʠ ʤʷʩʘ ʛʨʫʜʦʢ ʫʪʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ, ʙʳʣʠ ʥʠʞʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ. ɺ ʙʝʜʨʝʥʥʳʭ 

ʦʙʨʘʟʮʘʭ ʢʫʣʠʥʘʨʥʳʝ ʧʦʪʝʨʠ ʧʨʠ ʩʫʭʦʡ 

ʞʘʨʢʝ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʚ ʤʷʩʝ ʫʪʦʢ 
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ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʤʷʩʝ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ. 

ʇʨʠ ʵʪʦʤ ʚ ʤʷʩʝ ʫʪʦʢ, ʧʦʪʨʝʙʣʷʚʰʠʭ 

ʚʳʩʫʰʝʥʥʳʭ ʥʘʩʝʢʦʤʳʭ, ʢʫʣʠʥʘʨʥʳʝ 

ʧʦʪʝʨʠ ʙʳʣʠ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 

ʣʠʯʠʥʦʢ Hermetia illucens ʚ ʩʫʰʝʥʥʦʤ ʠ 

ʥʘʪʠʚʥʦʤ ʚʠʜʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʤʷʩʘ ʫʪʦʢ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʛʦ ʯʠʩʣʘ (ʊɹʏ) ï 

ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʨʘʚʥʦʡ ʤʘʩʩʝ 

ʤʘʣʦʥʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʚ ʤʠʣʣʠʛʨʘʤʤʘʭ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 1 ʢʛ ʧʨʦʜʫʢʪʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʦʢʠʩʣʝʥʠʝ 

ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʤʷʩʘ 

(ʈʠʩʫʥʦʢ 2). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʪʠʦʙʘʨʙʠʪʫʨʘʪʦʚʦʝ ʯʠʩʣʦ ʤʷʩʘ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʚ ʢʦʨʤʣʝʥʠʠ ʚʳʩʫʰʝʥʥʳʝ 

ʣʠʯʠʥʢʠ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʦʢʠʩʣʝʥʠʷ 

ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʧʦʢʘʟʘʪʝʣʴ ʊɹʏ ʚ ʤʷʩʝ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ, 

ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ ʫʪʦʢ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʠʤʝʣʠ 

ʩʭʦʞʫʶ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ, ʢʘʢ ʚ ʜʠʥʘʤʠʢʝ, 

ʪʘʢ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʤʘʣʦʥʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ.    

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʦ- ʠ 

ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ ʙʝʣʢʦʚ ʤʷʩʘ 

ʫʪʦʢ. ʇʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʝʨʝʭʦʜ 

ʙʝʣʢʘ ʠʟ ʣʠʯʠʥʦʢ ʚ ʦʨʛʘʥʠʟʤ ʫʪʦʢ, ʘ ʪʘʢʞʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʤʷʩʘ ï ʚʣʘʛʦʫʜʝʨʞʘʥʠʝ, ʥʘʙʫʭʘʝʤʦʩʪʴ, 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʙʝʣʢʦʚ [8]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚ ʛʨʫʜʢʝ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʢʦʨʤʣʝʥʠʠ 

ʚʳʩʫʰʝʥʥʳʭ ʣʠʯʠʥʦʢ, ʜʦʩʪʦʚʝʨʥʦ 

ʧʦʚʳʰʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦ- ʠ 

ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ (ʈʠʩʫʥʦʢ 3).  

 

 
(ʘ) 

 
(ʙ) 

 

ʈʠʩʫʥʦʢ 3 ï ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʦ- ʠ ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʤʷʩʘ ʫʪʠʥʳʭ ʛʨʫʜʦʢ ʠ ʙʝʜʝʨ 

 

ɺ ʤʷʩʝ ʫʪʦʢ, ʧʦʪʨʝʙʣʷʚʰʠʭ 

ʙʠʦʤʘʩʩʫ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ, ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʣʠ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʦ-, ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʭ 

ʙʝʣʢʦʚ, ʥʦ ʥʝ ʥʦʩʠʣʠ ʜʦʩʪʦʚʝʨʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʦ-, ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʭ 

ʬʨʘʢʮʠʡ ʙʝʣʢʘ ʚ ʤʷʩʝ ʫʪʦʢ ʠʟ ʦʙʝʠʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʤʷʩʦ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʚ 

ʨʘʮʠʦʥʝ ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ 

ʙʳʣʦ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʦʨʤʣʝʥʠʠ ʣʠʯʠʥʦʢ ʤʫʭʠ 

ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ 

ʚʳʩʫʰʝʥʥʳʭ ʣʠʯʠʥʦʢ, ʥʘ 4,5 % (ʈÒ0,05) 

ʠʣʠ 120,0 ʛ ʠ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʙʠʦʤʘʩʩʳ 

ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ ï ʥʘ 5,6 % (ʈÒ0,05) ʠʣʠ 
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145,0 ʛ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʘʥʘʣʦʛʘʤʠ. ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʪʫʰʝʢ ʫʪʦʢ 

ʠʟ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʦ 4,5 ʠ 6,1 % ʠ 

ʫʙʦʡʥʦʛʦ ʚʳʭʦʜʘ ï ʥʘ 0,5 ʠ 0,9 %, ʩ 

ʥʘʠʣʫʯʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ.   

ʇʨʠʤʝʥʝʥʠʝ ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ 

ʣʴʚʠʥʢʘ ʦʙʫʩʣʦʚʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʚ ʤʷʩʝ 

(ʛʨʫʜʢʘ, ʙʝʜʨʦ) ʫʪʦʢ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʥʘ 

4,7-5,7 %, ʞʠʨʘ ï ʥʘ 1,1-3,0 %, ʟʦʣʳ ï ʥʘ 5,1-

13,9 % (ʈÒ0,05), ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʷʩʦ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʮʠʦʥʝ ʣʠʯʠʥʦʢ ʤʫʭʠ 

ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ, ʙʳʣʦ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ 

ʄʉʍ ʈʌ: çɹʝʣʢʦʚʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʥʘ 

ʦʩʥʦʚʝ ʣʠʯʠʥʦʢ ʏʝʨʥʦʡ ʃʴʚʠʥʢʠ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ ʠ ʧʫʰʥʳʭ 

ʟʚʝʨʝʡè, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 

123041000035-3. 
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ʚʳʩʫʰʝʥʥʳʭ ʣʠʯʠʥʦʢ ʚ ʨʘʮʠʦʥʝ ʫʪʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ ʥʘ 

120,0 ʛ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʤʘʩʩʳ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ ï ʥʘ 145,0 ʛ ʥʘ ʦʜʥʫ ʧʪʠʮʫ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʦʢ ʦʙʝʩʧʝʯʠʣʦ ʫʣʫʯʰʝʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ (ʛʨʫʜʢʘ ʠ ʙʝʜʨʦ) ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʥʝʤ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʥʘ 4,7-5,7%, 

ʞʠʨʘ ï ʥʘ 1,1-3,0 % ʠ ʟʦʣʳ ï ʥʘ 5,1-13,9 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʷʩʘ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʢʦʨʤʣʝʥʠʠ ʣʠʯʠʥʦʢ ʤʫʭʠ 

ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʚ ʚʳʩʫʰʝʥʥʦʡ ʠ ʥʘʪʠʚʥʦʡ ʬʦʨʤʘʭ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʠʝʤ 

ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ ʠ ʩʥʠʞʝʥʠʝʤ ʧʦʪʝʨʴ ʧʨʠ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ. ɺ ʤʷʩʝ (ʛʨʫʜʢʘ) 

ʫʪʦʢ ʧʦʚʳʰʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦ- ʠ ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ.  ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʤʘʩʩʳ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ. 

 

MEAT PRODUCTIVITY AND QUALITY OF DUCK MEAT WHEN USED IN FEEDING 

BLACK LIONFLY FLY LARVAE  

 

Ezhkova A.M., Larina Yu.V., Papaev R.M., Volkov R.A., Shagivaliev L.R., Girfanov A.I.,  

Motina T.Yu., Shalamova G.G., Ezhkov V.O. 

Summary 

 

The article presents material on the use of Black Soldier fly larvae in feeding ducks to increase 

meat productivity and improve the chemical composition of meat and its functional and technological 

characteristics. It has been shown that the use of dried larvae in the diet of ducks helps to increase 

their pre-slaughter weight by 120.0 g, and the use of the biomass of native larvae - by 145.0 g per 

bird in comparison with control analogues. It was established that the use of additives ensured an 

improvement in the chemical composition of meat (breast and thigh) with an increase in its protein 

content by 4.7-5.7 %, fat - by 1.1-3.0 % and ash - by 5.1- 13.9 % compared to control values. The 

functional and technological properties of duck meat fed with black soldier fly larvae in dried and 

native forms were characterized by an increase in moisture-holding properties and a decrease in losses 

during culinary processing. In the meat (breast) of ducks, the content of water- and salt-soluble 

fractions increased in comparison with control indicators. The best result in terms of a set of indicators 

was achieved when using biomass of native larvae.
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ʇʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʪʨʘʩʣʴʶ, 

ʠʤʝʶʱʝʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ çʙʳʩʪʨʦʛʦè ʤʷʩʘ ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʧʦʪʨʝʙʥʦʩʪʴ ʧʪʠʮ ʚ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʘ ʧʦʣʫʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʦ 

ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʤʷʩʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʢʦʨʤʣʝʥʠʠ ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚʦ-

ʣʠʧʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʦʩʫʱʝʩʪʚʠʤʦ 

[5]. ɹʠʦʤʘʩʩʘ ʠʟ ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ 

ʣʴʚʠʥʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʛʘʪʳʡ 

ʠʩʪʦʯʥʠʢ ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ 

ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʞʠʨʘʤʠ, 

ʚʠʪʘʤʠʥʘʤʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [7]. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʤʘʩʩʳ ʣʠʯʠʥʦʢ 

ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʥʘ ʜʠʥʘʤʠʢʫ 

ʫʚʝʣʠʯʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʠʟʤʝʥʝʥʠʝ 

ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʜʥʳʭ ʠ 

ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ ʫʪʦʢ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʤʘʩʩʳ ʣʠʯʠʥʦʢ 

ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʥʘ ʦʨʛʘʥʠʟʤ ʫʪʦʢ 

ʢʨʦʩʩʘ çSTAR-53 ʩʨʝʜʥʠʡè ʧʨʦʚʝʣʠ ʥʘ ʙʘʟʝ 

ʚʠʚʘʨʠʷ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 

çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. 

ɹʘʫʤʘʥʘè. ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ 

ʧʪʠʮ (n=9) ʚ ʚʦʟʨʘʩʪʝ 14 ʩʫʪʦʢ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʧʦʣʥʦʨʘʮʠʦʥʥʦʤ 

ʢʦʤʙʠʢʦʨʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ [2]. ʋʪʢʠ 1 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ 

ʨʘʮʠʦʥ (ʆʈ); ʫʪʢʠ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʦʣʫʯʘʣʠ ʚʳʩʫʰʝʥʥʳʭ ʣʠʯʠʥʦʢ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 3% ʢ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ ʆʈ; ʫʪʢʠ 

3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ 7% ʙʠʦʤʘʩʩʳ 

ʣʠʯʠʥʦʢ ʢ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ ʆʈ [3, 4].  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʣʠʯʠʥʦʢ Hermetia illucens, ʚ ʚʦʟʨʘʩʪʝ 20-21 

ʩʫʪʢʠ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʠʱʝʚʳʭ ʦʪʭʦʜʘʭ ʚ 

ʠʥʩʝʢʪʘʨʠʠ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ. 

ɾʠʨʥʦ-ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʣʠʯʠʥʦʢ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʠʩʣʦʪʘʤʠ, (%): ʢʘʧʨʠʣʦʚʘʷ ï 

1,55Ñ0,14; ʣʘʫʨʠʥʦʚʘʷ ï 59,27Ñ3,24; 

ʤʠʨʠʩʪʠʥʦʚʘʷ ï 8,36Ñ1,36; ʧʘʣʴʤʠʪʠʥʦʚʘʷ ï 

10,51Ñ1,10; ʧʘʣʴʤʠʪʦʣʝʠʥʦʚʘʷ ï 2,14Ñ0,64; 

ʩʪʝʘʨʠʥʦʚʘʷ ï 0,82Ñ0,11; ʮʠʩ-ʦʣʝʠʥʦʚʘʷ ï 

8,74Ñ1,32; ʮʠʩ-ʣʠʥʦʣʝʚʘʷ ï 8,03Ñ1,56; 

ʘʣʴʬʘ-ʣʠʥʦʣʝʥʦʚʘʷ ï 0,27Ñ0,10; ʮʝʨʚʦʥʦʚʘʷ 

ï 0,31Ñ0,24. ɹʠʦʤʘʩʩʫ ʠʟ ʣʠʯʠʥʦʢ ʟʘʜʘʚʘʣʠ 

ʫʪʢʘʤ ʚ ʩʫʰʝʥʥʦʡ ʠ ʥʘʪʠʚʥʦʡ ʬʦʨʤʘʭ. 

ɺʳʩʫʰʠʚʘʥʠʝ ʣʠʯʠʥʦʢ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 80-82 Áʉ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 

ɺ ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʯʠʪʳʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 
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ʧʦʛʦʣʦʚʴʷ ʫʪʦʢ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ ʜʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʙʦʷ ʧʪʠʮ ʚ ʚʦʟʨʘʩʪʝ 47 

ʩʫʪʦʢ. ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʫʪʦʢ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʞʠʨʥʦ-

ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʠ ʤʘʩʩʦʚʫʶ ʜʦʣʶ 

ʪʨʘʥʩʠʟʦʤʝʨʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʤʝʪʦʜʦʤ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ 

ʢʦʤʧʣʝʢʩʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʤ ʍʨʦʤʦʩ 

çɻʍ-1000è (ʈʦʩʩʠʷ) [1, 5]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʠ ʦʜʥʘ ʫʪʢʘ ʥʝ 

ʧʘʣʘ, ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʩʦʩʪʘʚʠʣʘ 

100,0 %. ʇʦʢʘʟʘʪʝʣʠ ʠʟʤʝʥʝʥʠʷ ʞʠʚʦʡ 

ʤʘʩʩʳ ʫʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʫʪʦʢ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʚ ʠʭ ʢʦʨʤʣʝʥʠʠ ʣʠʯʠʥʦʢ Hermetia illucens  

ʇʦʢʘʟʘʪʝʣʴ, 

ʩʫʪʢʠ / ʛ 

ʃʠʥʠʷ ʨʦʩʪʘ ʧʦ 

ʛʝʥʝʪʠʯʝʩʢʦʤʫ 

ʧʦʪʝʥʮʠʘʣʫ 

ɻʨʫʧʧʘ (n=9) 

1 2 3 

14 657,0 554,0Ñ4,5 560,0Ñ5,2 557,0Ñ3,4 

21 1263,0 1145,0Ñ11,2 1160,0Ñ8,9 1158,0Ñ10,1 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʟʘ 14-21 
86,5 84,4 85,7 85,8 

28 1912,0 1765,0Ñ12,4 1800,0Ñ15,2 1803,0Ñ13,6 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʟʘ 21-28 
92,7 88,4 91,5 92,1 

35 2596,0 2390,0Ñ15,9 2452,0Ñ25,1 2466,0Ñ19,1 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʟʘ 28-35 
97,7 89,3 93,1 94,7 

42 3160,0 2895,0Ñ32,1 2990,0Ñ40,2 3010,0Ñ38,4 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʟʘ 35-42 
80,5 72,2 76,7 77,9 

47 3475 3090,0Ñ45,0 3210,0Ñ38,4* 3235,0Ñ55,1* 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ 42-47 
45,0 38,8 44,1 44,8 

ɸʙʩʦʣʶʪʥʳʡ 

ʧʨʠʨʦʩʪ, ʛ 
2818,0 2536,0 2650,0 2678,0 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ 

ʧʨʠʨʦʩʪ, % 
ï  100,0 104,5 105,6 

ʉʦʭʨʘʥʥʦʩʪʴ 

ʧʦʛʦʣʦʚʴʷ, % 
ï 100,0 100,0 100,0 

* ʈ Ò 0,05 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʙʣʠʮʳ 1 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 

ʤʘʩʩʳ ʫʪʦʢ ʦʪʨʘʞʘʣ ʪʝʥʜʝʥʮʠʶ ʥʠʟʢʠʭ 

ʟʥʘʯʝʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʪʦʢ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʣʠʥʠʠ ʨʦʩʪʘ ʵʪʦʛʦ ʢʨʦʩʩʘ. ʇʨʠ ʵʪʦʤ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʫ ʫʪʦʢ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʞʝ ʦʧʳʪʥʳʭ ʘʥʘʣʦʛʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʚʦʟʨʘʩʪʝ 47 ʩʫʪʦʢ 

ʫʪʢʠ, ʧʦʪʨʝʙʣʷʚʰʠʝ ʚ ʢʦʨʤʣʝʥʠʠ 

ʚʳʩʫʰʝʥʥʳʭ ʣʠʯʠʥʦʢ, ʠʤʝʣʠ ʤʘʩʩʫ ʪʝʣʘ 

ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʥʘ 4,5 % 

(ʈÒ0,05), ʧʦʜʦʙʥʫʶ ʢʘʨʪʠʥʫ ʥʘʙʣʶʜʘʣʠ ʚ 

ʜʠʥʘʤʠʢʝ ʤʘʩʩʳ ʫʪʦʢ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ, ʛʜʝ 

ʧʨʝʚʳʰʝʥʠʝ ʙʳʣʦ ʥʘ 5,6 % (ʈÒ0,05). ʅʘ 

ʦʜʥʫ ʧʪʠʮʫ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʩʦʩʪʘʚʠʣʦ 120,0 

ʠ 145 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʙʦʝ ʫʪʦʢ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

(ʊʘʙʣʠʮʘ 2). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʙʝʣʢʦʚʦʡ ʜʦʙʘʚʢʠ ʫʚʝʣʠʯʠʣʘʩʴ 

ʤʘʩʩʘ ʧʝʯʝʥʠ ʥʘ 3,8 (ʈÒ0,05) ʠ 6,0 (ʈÒ0,05) 

%; ʩʝʨʜʮʘ ï ʥʘ 4,1 ʠ 6,0 %; ʞʝʣʫʜʢʘ ï ʥʘ 5,1 

ʠ 6,4 (ʈ Ò 0,05) %; ʠ ʧʦʯʝʢ ï ʧʨʘʚʦʡ, ʥʘ ï 3,7 
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ʠ 4,9 % ʠ ʣʝʚʦʡ ï ʥʘ 3,9 ʠ 5,1 %, ʩ 

ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ ʣʠʯʠʥʦʢ ʤʫʭʠ 

ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʚ ʥʘʪʠʚʥʦʡ ʬʦʨʤʝ. ʇʨʠ 

ʵʪʦʤ ʧʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ 

ʚ ʢʦʨʤʣʝʥʠʠ ʣʠʯʠʥʦʢ ʚ ʩʫʰʝʥʥʦʡ ʠ 

ʥʘʪʠʚʥʦʡ ʬʦʨʤʘʭ, ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ 

ʘʥʘʣʦʛʦʚ ʥʘ 4,5 (ʈÒ0,05) ʠ 5,6 (ʈÒ0,05) %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʤʘʩʩʳ ʪʝʣʘ ʠ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤ ʨʦʩʪʝ 

ʠ ʨʘʟʚʠʪʠʠ ʫʪʦʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʨʥʦ-

ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ ʫʪʦʢ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʤʷʩʝ (ʛʨʫʜʢʘ) ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ 

ʠʟ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ, ʫʚʝʣʠʯʠʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ï 

ʣʘʫʨʠʥʦʚʦʡ ʚ 2,9 (ʈÒ0,05) ʠ ʤʠʨʠʩʪʠʥʦʚʦʡ 

ʚ 1,6 (ʈÒ0,05) ʨʘʟʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 2 ï ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʫʪʦʢ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʠʭ ʢʦʨʤʣʝʥʠʠ ʣʠʯʠʥʦʢ 

Hermetia illucens 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ (n=9) 

1 2 3 

ʇʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ, ʛ 

% ʢ ʢʦʥʪʨʦʣʶ 

3090,0Ñ45,0 

100,0 

3210,0Ñ38,4* 

104,5 

3235,0Ñ55,1* 

105,6 

ʇʝʯʝʥʴ, ʛ 

% ʢ ʢʦʥʪʨʦʣʶ 

126,2Ñ3,1 

100,0 

131,0Ñ2,8* 

103,8 

133,8Ñ3,8* 

106,0 

ʉʝʨʜʮʝ, ʛ 

% ʢ ʢʦʥʪʨʦʣʶ 

19,4Ñ0,5 

100,0 

20,2Ñ0,7 

104,1 

20,6Ñ0,6 

106,0 

ʇʦʯʢʠ, ʛ ʧʨʘʚʘʷ 

                % ʢ ʢʦʥʪʨʦʣʶ 

                ʣʝʚʘʷ 

                % ʢ ʢʦʥʪʨʦʣʶ 

1,9Ñ0,2 

100,0 

1,8Ñ0,1 

100,0 

2,0Ñ0,4 

103,7 

1,9Ñ0,3 

103,9 

2,0Ñ0,3 

104,9 

1,9Ñ0,1 

105,1 

ɾʝʣʫʜʦʢ (ʤʳʰʝʯʥ.), ʛ 

% ʢ ʢʦʥʪʨʦʣʶ 

132,5Ñ3,1 

100,0 

139,2Ñ4,4 

105,1 

140,1Ñ3,7* 

106,4 

*ʈÒ0,05 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʤʷʩʝ ʫʪʦʢ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʠʭ ʢʦʨʤʣʝʥʠʠ ʨʘʟʥʳʭ 

ʬʦʨʤ ʣʠʯʠʥʦʢ Hermetia illucens  

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ (n=3) 

1 2 3 

ɻʨʫʜʢʘ 

ʥʘʩʳʱʝʥʥʳʝ 
ʉ12:0 ʣʘʫʨʠʥʦʚʘʷ 0,79Ñ0,12 0,52Ñ0,15 2,35Ñ0,11* 

ʉ14:0 ʤʠʨʠʩʪʠʥʦʚʘʷ 0,83Ñ0,08 0,66Ñ0,10 1,36Ñ0,21* 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʝ 

ʉ18:1 ʮʠʩ-ʦʣʝʠʥʦʚʘʷ 42,83Ñ1,10 46,15Ñ1,15 41,53Ñ1,20 

ʉ21:0 ʛʝʥʵʡʢʦʟʝʥʦʚʘʷ 0,18Ñ0,2 0,20Ñ0,1 0,17Ñ0,1 

ʉ22:1 ʵʨʫʢʦʚʘʷ 0,36Ñ0,1 0,38Ñ0,2 0,32Ñ0,1* 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ 
ʉ18:2 ʮʠʩ-ʣʠʥʦʣʝʚʘʷ 22,92Ñ2,24 21,54Ñ1,86 21,66Ñ1,92 

ʉ18:3 ʘʣʴʬʘ-ʣʠʥʦʣʝʚʘʷ 1,92Ñ0,28 1,95Ñ0,34 1,71Ñ0,19 

ɹʝʜʨʦ 

ʥʘʩʳʱʝʥʥʳʝ 
ʉ12:0 ʣʘʫʨʠʥʦʚʘʷ 0,81Ñ0,18 0,12Ñ0,12* 2,63Ñ0,34* 

ʉ14:0 ʤʠʨʠʩʪʠʥʦʚʘʷ 0,89Ñ0,13 0,67Ñ0,22 1,45Ñ0,01* 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʝ 

ʉ18:1 ʮʠʩ-ʦʣʝʠʥʦʚʘʷ 42,78Ñ1,32 43,07Ñ1,54 39,97Ñ1,32 

ʉ21:0 ʛʝʥʵʡʢʦʟʝʥʦʚʘʷ 0,18Ñ0,1 0,18Ñ0,01 0,16Ñ0,02 

ʉ22:1 ʵʨʫʢʦʚʘʷ 0,38Ñ0,04 0,38Ñ0,05 0,30Ñ 0,03* 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ 
ʉ18:2 ʮʠʩ-ʦʣʠʥʦʣʝʚʘʷ 21,78Ñ0,34 23,92Ñ1,27 22,86Ñ1,54 

ʉ18:3 ʘʣʴʬʘ-ʣʠʥʦʣʝʚʘʷ 1,89Ñ0,05 1,92Ñ0,04 1,81Ñ0,07 

*ʈÒ0,05 
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ɺ ʤʷʩʝ (ʛʨʫʜʢʘ) ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ 

ʙʠʦʤʘʩʩʫ ʠʟ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ, 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʉ18:1 ʪʨʘʥʩ-

ʞʠʨʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,01Ñ0,2 %, ʯʝʛʦ ʥʝ 

ʚʳʷʚʣʝʥʦ ʚ ʦʙʨʘʟʮʘʭ ʤʷʩʘ ʫʪʦʢ ʜʨʫʛʠʭ 

ʛʨʫʧʧ.  

ɺ ʛʨʫʜʥʳʭ ʤʳʰʮʘʭ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʚʳʩʫʰʝʥʥʳʭ ʣʠʯʠʥʦʢ, 

ʦʪʤʝʯʘʣʠ ʩʥʠʞʝʥʠʝ ʣʘʫʨʠʥʦʚʦʡ ʠ 

ʤʠʨʠʩʪʠʥʦʚʦʡ ʢʠʩʣʦʪ ʥʘ 34,2 ʠ 20,5 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ʚ ʤʷʩʝ ʫʪʦʢ 

ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʠʩ-

ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 7,7 %, 

ʛʝʥʵʡʢʦʟʝʥʦʚʦʡ ï ʥʘ 11,1, ʵʨʫʢʦʚʦʡ ï ʥʘ 5,6 

(ʈÒ0,05) %, ʧʨʠ ʩʥʠʞʝʥʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚ ʤʷʩʝ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʥʘʪʠʚʥʳʭ 

ʣʠʯʠʥʦʢ, ï ʥʘ 3,1; 5,6 ʠ 11,1 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʘʥʘʣʦʛʘʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ʚ ʦʙʨʘʟʮʘʭ ʤʷʩʘ 

ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʩʫʰʝʥʥʳʝ ʠ ʥʘʪʠʚʥʳʝ 

ʬʦʨʤʳ ʣʠʯʠʥʦʢ, ʚʳʷʚʣʷʣʠ ʩʥʠʞʝʥʠʝ ʮʠʩ-

ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 6,0 ʠ 5,5 %, ʩ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʫ 

ʧʦʣʫʯʘʚʰʠʭ ʥʘʪʠʚʥʫʶ ʙʠʦʤʘʩʩʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʣʴʬʘ-ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʚ 

ʦʙʨʘʟʮʘʭ ʤʷʩʘ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ 

ʚʳʩʫʰʝʥʥʫʶ ʬʦʨʤʫ ʣʠʯʠʥʦʢ, ʧʦʚʳʰʘʣʦʩʴ 

ʥʘ 1,6 %, ʘ ʚ ʘʥʘʣʦʛʘʭ ʥʘʪʠʚʥʦʡ ʬʦʨʤʳ ï 

ʩʥʠʞʘʣʦʩʴ ʥʘ 10,9 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʤʷʩʝ (ʙʝʜʨʦ) ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ ʠʟ ʥʘʪʠʚʥʳʭ 

ʣʠʯʠʥʦʢ, ʫʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ 

ʣʘʫʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ 3,2 (ʈÒ0,05) ʠ 

ʤʠʨʠʩʪʠʥʦʚʦʡ ʚ 1,6 (ʈÒ0,05) ʨʘʟʘ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ. ɺ ʤʷʩʝ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʚʳʩʫʰʝʥʥʳʭ ʣʠʯʠʥʦʢ, 

ʦʪʤʝʯʘʣʠ ʩʥʠʞʝʥʠʝ ʵʪʠʭ ʞʝ ʢʠʩʣʦʪ ʚ 6,7 

(ʈÒ0,05) ʠ ʚ 1,6 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ɺ ʙʝʜʨʝʥʥʳʭ 

ʤʳʰʮʘʭ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ 

ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʉ18:1 ʪʨʘʥʩ ʞʠʨʘ ʚ ʜʦʣʝʚʦʤ 

ʩʦʜʝʨʞʘʥʠʠ 0,99Ñ0,3 %, ʧʨʠ ʵʪʦʤ ʚ ʤʷʩʝ 

ʫʪʦʢ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʚʳʩʫʰʝʥʥʫʶ ʬʦʨʤʫ, 

ʪʨʘʥʩ-ʞʠʨʳ ʥʝ ʚʳʷʚʣʝʥʳ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ʚ ʤʷʩʝ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʚʳʩʫʰʝʥʥʫʶ ʬʦʨʤʫ ʜʦʙʘʚʢʠ, 

ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʠʩ-

ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 0,7 %, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʛʝʥʵʡʢʦʟʝʥʦʚʦʡ ʠ ʵʨʫʢʦʚʦʡ ʢʠʩʣʦʪ ʙʳʣʠ ʚ 

ʧʨʝʜʝʣʘʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ɺ ʤʷʩʝ ʫʪʦʢ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʥʘʪʠʚʥʫʶ 

ʬʦʨʤʫ ʜʦʙʘʚʦʢ, ʩʦʜʝʨʞʘʥʠʝ ʚʳʰʝ 

ʥʘʟʚʘʥʥʳʭ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ 

ʩʥʠʟʠʣʦʩʴ ʥʘ 6,6; 11,1 ʠ 21,1% (ʈÒ0,05) %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʘʥʘʣʦʛʘʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ʚ ʦʙʨʘʟʮʘʭ ʤʷʩʘ 

ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʩʫʰʝʥʥʳʝ ʠ ʥʘʪʠʚʥʳʝ 

ʬʦʨʤʳ ʣʠʯʠʥʦʢ, ʚʳʷʚʣʷʣʠ ʫʚʝʣʠʯʝʥʠʝ ʮʠʩ-

ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 9,8 ʠ 4,9%, ʩ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʫ 

ʧʦʣʫʯʘʚʰʠʭ ʚʳʩʫʰʝʥʥʫʶ ʬʦʨʤʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʣʴʬʘ-ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʚ 

ʦʙʨʘʟʮʘʭ ʤʷʩʘ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ 

ʚʳʩʫʰʝʥʥʫʶ ʬʦʨʤʫ ʣʠʯʠʥʦʢ, ʧʦʚʳʰʘʣʦʩʴ 

ʥʘ 1,6%, ʘ ʚ ʘʥʘʣʦʛʘʭ ʥʘʪʠʚʥʦʡ ʬʦʨʤʳ ï 

ʩʥʠʞʘʣʦʩʴ ʥʘ 4,2 %, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʫʪʦʢ ʣʠʯʠʥʦʢ 

ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʚ ʚʳʩʫʰʝʥʥʦʡ ʠ 

ʥʘʪʠʚʥʦʡ ʬʦʨʤʘʭ ʦʙʫʩʣʦʚʠʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ. ʋʪʢʠ, ʧʦʪʨʝʙʣʷʚʰʠʝ ʚ 

ʢʦʨʤʣʝʥʠʠ ʚʳʩʫʰʝʥʥʳʭ ʣʠʯʠʥʦʢ, ʠʤʝʣʠ 

ʤʘʩʩʫ ʪʝʣʘ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 

ʥʘ 4,5% (ʈÒ0,05), ʤʘʩʩʘ ʫʪʦʢ, ʧʦʪʨʝʙʣʷʚʰʠʭ 

ʙʠʦʤʘʩʩʫ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ, ʙʳʣʘ ʚʳʰʝ ʥʘ 

5,6% (ʈÒ0,05). ʅʘ ʦʜʥʫ ʧʪʠʮʫ ʫʚʝʣʠʯʝʥʠʝ 

ʤʘʩʩʳ ʪʝʣʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʩʦʩʪʘʚʠʣʦ 120,0 ʠ 145,0 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʳʷʚʣʷʣʠ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ: ʫ ʦʧʳʪʥʳʭ ʫʪʦʢ 

ʫʚʝʣʠʯʠʣʘʩʴ ʤʘʩʩʘ ʧʝʯʝʥʠ ʥʘ 3,8 (ʈÒ0,05) ʠ 

6,0 (ʈÒ0,05) %; ʩʝʨʜʮʘ ï ʥʘ 4,1 ʠ 6,0%; 

ʞʝʣʫʜʢʘ ï ʥʘ 5,1 ʠ 6,4 (ʈÒ0,05) %; ʧʦʯʝʢ ï 

ʧʨʘʚʦʡ, ʥʘ ï 3,7 ʠ 4,9 % ʠ ʣʝʚʦʡ ï ʥʘ 3,9 ʠ 

5,1 %, ʩ ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʫʪʦʢ, 

ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ ʣʠʯʠʥʦʢ ʤʫʭʠ 

ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʚ ʥʘʪʠʚʥʦʡ ʬʦʨʤʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʞʠʨʥʦ-

ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʚʳʩʫʰʝʥʥʦʡ ʬʦʨʤʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦ 

ʠʟʤʝʥʷʣʩʷ ʩʦʩʪʘʚ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ 

ʢʠʩʣʦʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʛʨʫʜʥʳʭ ʤʳʰʮʘʭ 

ʮʠʩ-ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 7,7 %, 

ʛʝʥʵʡʢʦʟʝʥʦʚʦʡ ï ʥʘ 11,1, ʵʨʫʢʦʚʦʡ ï ʥʘ 5,6 

(ʈÒ0,05) %, ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʙʝʜʨʝʥʥʳʭ 
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ʤʳʰʮʘʭ ʮʠʩ-ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 0,7 % ʠ 

ʥʝʠʟʤʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʛʝʥʵʡʢʦʟʝʥʦʚʦʡ ʠ 

ʵʨʫʢʦʚʦʡ ʢʠʩʣʦʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʇʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʥʘʪʠʚʥʦʡ ʬʦʨʤʳ ʣʠʯʠʥʦʢ 

ʠʟʤʝʥʷʣʩʷ ʩʦʩʪʘʚ ʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʛʨʫʜʥʳʭ ʠ 

ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ ʣʘʫʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ 

2,9 ʠ 3,2 (ʈÒ0,05) ʠ ʤʠʨʠʩʪʠʥʦʚʦʡ ʚ 1,6 

(ʈÒ0,05) ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ. ɺ ʩʦʩʪʘʚʝ ʤʷʩʘ ʫʪʦʢ ʵʪʦʡ 

ʛʨʫʧʧʳ ʧʦʷʚʠʣʠʩʴ ʪʨʘʥʩ ʞʠʨʳ ʚ ʜʦʣʝʚʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ 0,99-1,01 %. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʚ 

ʥʘʪʠʚʥʦʡ ʬʦʨʤʝ ʚ ʣʠʯʠʥʢʘʭ ʤʫʭʠ ʏʝʨʥʘʷ 

ʣʴʚʠʥʢʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʪʝʢʘʶʪ 

ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʘ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʪʝʨʝ 

ʚʣʘʛʠ ʚ ʩʦʩʪʘʚʝ ʣʠʯʠʥʦʢ ʧʨʦʠʩʭʦʜʠʪ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʤʦʥʦ- ʠ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ 

ʄʉʍ ʈʌ: çɹʝʣʢʦʚʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʥʘ 

ʦʩʥʦʚʝ ʣʠʯʠʥʦʢ ʏʝʨʥʦʡ ʃʴʚʠʥʢʠ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ ʠ ʧʫʰʥʳʭ 

ʟʚʝʨʝʡè, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 

123041000035-3. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʚ ʢʦʨʤʣʝʥʠʠ ʫʪʦʢ ʚ ʚʠʜʝ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ Hermetia Illucens. ʀʩʧʦʣʴʟʦʚʘʣʠ ʣʠʯʠʥʦʢ ʚ ʚʦʟʨʘʩʪʝ 20-

21 ʩʫʪʦʢ ʚ ʚʳʩʫʰʝʥʥʦʡ ʬʦʨʤʝ ʠ ʚ ʚʠʜʝ ʙʠʦʤʘʩʩʳ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʣʠʯʠʥʦʢ ʚ ʚʳʩʫʰʝʥʥʦʤ ʚʠʜʝ, ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 4,5 %; ʫ 

ʫʪʦʢ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʙʠʦʤʘʩʩʫ ʥʘʪʠʚʥʳʭ ʣʠʯʠʥʦʢ, ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 5,6 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʫʪʢʘʤʠ. ʋ ʦʧʳʪʥʳʭ ʫʪʦʢ ʫʚʝʣʠʯʠʣʘʩʴ ʤʘʩʩʘ ʧʝʯʝʥʠ ʥʘ 3,8 ʠ 6,0 %; ʩʝʨʜʮʘ ï ʥʘ 

4,1 ʠ 6,0 %; ʞʝʣʫʜʢʘ ï ʥʘ 5,1 ʠ 6,4 %; ʧʦʯʝʢ ï ʧʨʘʚʦʡ ʥʘ ï 3,7 ʠ 4,9 % ʠ ʣʝʚʦʡ ï ʥʘ 3,9 ʠ 5,1 %, 

ʩ ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʫʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʤʘʩʩʫ ʣʠʯʠʥʦʢ ʚ ʥʘʪʠʚʥʦʡ ʬʦʨʤʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʩʫʰʝʥʥʳʭ ʬʦʨʤ ʣʠʯʠʥʦʢ ʦʙʫʩʣʦʚʠʣʦ ʧʦʚʳʰʝʥʠʝ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʛʨʫʜʢʝ: ʮʠʩ-ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 7,7 %, ʛʝʥʵʡʢʦʟʝʥʦʚʦʡ ï ʥʘ 11,1, ʵʨʫʢʦʚʦʡ ï 

ʥʘ 5,6 %; ʚ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ ï ʮʠʩ-ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 0,7 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʤʘʩʩʳ ʥʘʪʠʚʥʦʡ ʬʦʨʤʳ ʣʠʯʠʥʦʢ ʠʟʤʝʥʷʣʩʷ ʩʦʩʪʘʚ 

ʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ ʣʘʫʨʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʚ 2,9 ʠ 3,2 ʨʘʟʘ ʠ ʤʠʨʠʩʪʠʥʦʚʦʡ ʚ 1,6 ʨʘʟʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

 

PHYSIOLOGICAL RATIONALE FOR THE FATTY ACID COMPOSITION OF DUCK MEAT 

AGAINST THE BACKGROUND OF THE USE OF LARVAE OF THE BLACK SOLDIER FLY 

 

Ezhkova A.M., Papaev R.M., Larina Yu.V., Girfanov A.I., Shalamova G.G., Motina T.Yu., Ezhkov 

V.O., Talan M.S., Samigullin D.I., Gaevsky M.S. 

Summary 

 

The article presents material on the use of larvae of the black soldier fly Hermetia Illucens in 

feeding ducks in the form of feed additives. Larvae aged 20-21 days were used in dried form and in 

the form of biomass of native larvae. It was found that the pre-slaughter weight of ducks that received 

dried larvae was 4.5 % higher; in ducks that consumed the biomass of native larvae, the excess was 

5.6% compared to control ducks. In experimental ducks, liver weight increased by 3.8 and 6.0 %; 

hearts ï by 4.1 and 6.0 %; stomach ï by 5.1 and 6.4 %; kidneys - right by - 3.7 and 4.9 % and left - 

by 3.9 and 5.1 %, with the best performance in ducks that received larval biomass in the native form. 

The use of dried forms of larvae caused an increase in monounsaturated amino acids in the breast: 

cis-oleic acid by 7.7 %, heneicosenoic acid by 11.1, erucic acid by 5.6 %; in the thigh muscles ï cis-

oleic acid by 0.7 % compared to control values. When using biomass of the native form of larvae, the 

composition of saturated acids changed with an increase in the content of lauric acid in the pectoral 

and thigh muscles by 2.9 and 3.2 times and myristic acid by 1.6 times, compared with the control.
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ɺ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʳʤ ʚʚʦʟʦʤ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʟ-ʟʘ ʨʫʙʝʞʘ ʚ ʥʘʰʫ ʩʪʨʘʥʫ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʙʦʨʘ ʠʭ ʩ 

ʫʯʝʪʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʣʫʯʝʥʠʷ 

ʧʦʪʦʤʩʪʚʘ ʩ ʫʩʪʦʡʯʠʚʳʤʠ ʛʝʥʝʪʠʢʦ-

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʥʘʨʷʜʫ ʩ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʞʠʚʦʪʥʳʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚ 

ʧʝʨʠʦʜ ʣʘʢʪʠʨʦʚʘʥʠʷ ʢʦʨʦʚ, ʪʘʢ ʢʘʢ ʚ ʵʪʦ 

ʚʨʝʤʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʩʚʷʟʳʚʘʝʪ 

ʚʦʝʜʠʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʢʣʝʪʦʯʥʳʝ, 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʠ ʦʙʲʷʩʥʝʥʠʝʤ ʨʘʟʣʠʯʠʡ ʚ 

ʛʝʥʦʤʝ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ [1, 7, 8]. ʕʪʠ 

ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʣʠʥʝʡʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

[4], ʘ ʧʣʝʤʝʥʥʘʷ ʮʝʥʥʦʩʪʴ ʠʭ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʨʘʥʦʡ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʛʝʥʦʪʠʧʦʤ [2]. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʮʦʚ 

ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘ 

ʧʝʨʚʦʛʦ ʦʪʝʣʘ, ʬʘʢʪʦʨ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʜʘʣʴʥʝʡʰʝʝ 

ʧʨʦʜʫʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ [3] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʥʥʦʡ ʢʦʥʩʪʘʥʪʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ, ʘ ʫʜʦʡ 

ʟʘ ʥʘʠʚʳʩʰʫʶ ʣʘʢʪʘʮʠʶ ʩʥʠʞʘʝʪʩʷ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ, ʚ ʩʚʦʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ, ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ 

ʢʨʦʚʠ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʦʪʝʥʮʠʘʣ 

ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʪʥʳʭ [6]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʥʪʠʪʝʣ, ʚ ʯʘʩʪʥʦʩʪʠ IgG, ʫ 

ʢʦʨʦʚ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʣʫʯʰʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʤʦʜʫʣʷʮʠʝʡ ʠ 

ʨʝʛʫʣʷʮʠʝʡ ʠʤʤʫʥʠʪʝʪʘ [5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʠʩʢʝ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ 

ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʨʝʰʝʥʠʶ 

ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʱʝʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ 

(ʆʃʄ-ʤʥʦʛʦʤʝʨʥʳʡ). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ 

ʚʣʠʷʥʠʝ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʥʘ ʘʜʘʧʪʘʮʠʦʥʥʳʝ 

ʢʘʯʝʩʪʚʘ ʜʦʯʝʨʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʧʣʝʤʟʘʚʦʜʘ ʚ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛʦʜʫ. ɹʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʜʦʯʝʨʝʡ 

ʯʝʪʳʨʝʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺ ʧʝʨʚʫʶ 

ʚʦʰʣʠ ʜʦʯʝʨʠ ʙʳʢʦʚ ɼʝʤʠʦʥʘ 110119 (n=7) 

(ʣ. ʄʦʥʪʚʠʢ ʏʠʬʪʝʡʥʘ) ʠ ɹʨʫʢʣʠʥʘ 

106357386 (n=8) (ʣ. ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛ), 

ʟʘʚʝʟʝʥʥʳʭ ʠʟ ʂʘʥʘʜʳ, ʚʦ ʚʪʦʨʫʶ - ʄʘʯʝʪʝ 

759854992 (n=7) (ʣ. ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ) ʠ 

ʄʘʡʟʝʨʘ 767081274 (ʣ. ɺʠʩ ɹʵʢ ɸʡʜʠʘʣʘ), 
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ʟʘʚʝʟʝʥʥʳʭ ʠʟ ʅʠʜʝʨʣʘʥʜʦʚ (n=7). ʆʪʮʳ 

ʤʘʪʝʨʝʡ ʚʩʝʭ ʙʳʢʦʚ ʦʪʥʦʩʠʣʠʩʴ ʢ ʣʠʥʠʠ 

ɺʠʩ ɹʵʢ ɸʡʜʠʘʣʘ. ɾʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʠ ʠ 

ʩʦʜʝʨʞʘʥʠʷ. 

ɻʨʫʧʧʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 

ʧʝʨʠʦʜ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ. ʄʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʣʘʢʪʘʮʠʡ. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ 

çʄʠʣʢʦʩʢʘʥè ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʈʀʉʎ ɸʆ 

çʄʦʩʢʦʚʩʢʦʝè ʧʦ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʦʜʝʨʞʘʥʠʝ 

IgG ʫ ʜʦʯʝʨʝʡ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʟ 

ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʟʫʯʘʣʠ ʚ ʪʝʯʝʥʠʝ 

ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ ʜʚʘʞʜʳ. ɹʳʣʠ ʫʯʪʝʥʳ 

ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʧʦ ʜʚʫʤ ʦʪʙʦʨʘʤ ʦʙʨʘʟʮʦʚ. 

ʂʨʦʚʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʨʘʣʠ ʠʟ 

ʧʦʜʭʚʦʩʪʦʚʦʡ ʚʝʥʳ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʪʦʙʨʘʣʠ 9 ʜʦʯʝʨʝʡ ʙʳʢʦʚ, ʟʘʚʝʟʝʥʥʳʭ ʠʟ 

ʂʘʥʘʜʳ, ʠ 12 ʜʦʯʝʨʝʡ ʦʪ ʙʳʢʦʚ, ʟʘʚʝʟʝʥʥʳʭ 

ʠʟ ʅʠʜʝʨʣʘʥʜʦʚ. ɾʠʚʦʪʥʳʝ ʦʪʙʠʨʘʣʠʩʴ ʩ 

ʫʯʝʪʦʤ ʩʪʘʜʠʠ ʣʘʢʪʘʮʠʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 

ʧʨʠʙʦʨʝ Hospitex Diagnostics çScreen 

Masterè, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ IgG ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ - ʤʝʪʦʜʦʤ ʀʌɸ 

(ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʌʝʜʝʨʘʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ï ɺʀɾ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʃ.ʂ. ʕʨʥʩʪʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ SPSS Statistics 23.0 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʢʘʟʘʪʝʣʝʤ ʦʙʱʝʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʢ ʫʩʣʦʚʠʷʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʠʭ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʳʭ 

ʚʦʧʨʦʩʦʚ ʫʩʪʘʥʦʚʣʝʥʦ (ʊʘʙʣʠʮʘ 1), ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʨʘʩʪʘ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʠ ʫʜʦʝʚ 

ʢʦʨʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ ʥʝ 

ʠʤʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ. ɺʦ ʚʪʦʨʫʶ 

ʣʘʢʪʘʮʠʶ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʫʜʦʝʚ 

ʢʦʨʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʘ 550 ʢʛ, ʘ ʚʪʦʨʦʡ ï 

ʥʘ 369 ʢʛ. ʈʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 

ʜʦʩʪʦʚʝʨʥʘ. ʇʦʢʘʟʘʪʝʣʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʩʷ 

ʢʦ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ, ʘ ʚʦ ʚʪʦʨʦʡ ï ʩʥʠʟʠʣʩʷ 

ʥʘ 76 ʜʥʝʡ (ʈÒ0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ 

ʣʘʢʪʘʮʠʝʡ.  

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʇʦʢʘʟʘʪʝʣʴ 
ʃʘʢʪʘʮʠʷ 

1 2 

1 ʛʨʫʧʧʘ 

ɺʦʟʨʘʩʪ 1 ʦʪʝʣʘ, ʜʥʝʡ 830,4Ñ54,6 - 

ʋʜʦʡ ʟʘ 305 ʜʥʝʡ, ʢʛ 8760Ñ735,7 8210Ñ422,3 

ɾʠʨ, % 4,11Ñ0,14 4,23Ñ0,134 

ʄʦʣʦʯʥʳʡ ʞʠʨ, ʢʛ 360,7Ñ98,1 348,3Ñ25,5 

ɹʝʣʦʢ, % 3,56Ñ0,123 3,40Ñ9,16 

ʄʦʣʦʯʥʳʡ ʙʝʣʦʢ, ʢʛ 311,8Ñ27,3 286,5Ñ14,7 

ʉʝʨʚʠʩ ʧʝʨʠʦʜ, ʜʥʝʡ 194,8Ñ28,2 198,25Ñ33,7 

ʏʠʩʣʦ ʞʠʚʦʪʥʳʭ, ʛʦʣ. 15 14 

2 ʛʨʫʧʧʘ 

ɺʦʟʨʘʩʪ 1 ʦʪʝʣʘ, ʜʥʝʡ 812,3Ñ91,4 - 

ʋʜʦʡ ʟʘ 305 ʜʥʝʡ, ʢʛ 8789Ñ275,9 8420Ñ143,8 

ɾʠʨ, % 4,16Ñ0,160 4,25Ñ0,203 

ʄʦʣʦʯʥʳʡ ʞʠʨ, ʢʛ 365,7Ñ43,8 357,7Ñ23,6 

ɹʝʣʦʢ, % 3,90Ñ0,01 3,52Ñ0,01 

ʄʦʣʦʯʥʳʡ ʙʝʣʦʢ, ʢʛ 342,7Ñ54,02 296,4Ñ43,8 

ʉʝʨʚʠʩ ʧʝʨʠʦʜ, ʜʥʝʡ 221,9Ñ29,1* 145,7Ñ30,07 

ʏʠʩʣʦ ʞʠʚʦʪʥʳʭ, ʛʦʣ. 13 12 

*ʈÒ0,05 ʧʦ t ï ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ 

ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʧʦ ʫʨʦʚʥʶ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. ʆʜʥʘʢʦ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʢʦʨʦʚ ʦʙʝʠʭ ʛʨʫʧʧ 

ʦʪʩʫʪʩʪʚʦʚʘʣ ʨʘʟʜʦʡ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʫʩʣʦʚʠʷʤʠ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ, ʪʘʢ ʠ ʛʝʥʝʪʠʢʦ-

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʉʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩʝʨʚʠʩ-

ʧʝʨʠʦʜʘ ʚʦ ʚʪʦʨʫʶ ʣʘʢʪʘʮʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʝʨʚʦʡ ʥʘ 76 ʜʥʝʡ (ʈÒ0,05) ʫ ʜʦʯʝʨʝʡ 

ʙʳʢʦʚ 2 ʛʨʫʧʧʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ 

ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʦʚ-

ʜʦʯʝʨʝʡ ʙʳʢʦʚ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʠʤʤʫʥʥʦʡ 

ʨʝʘʢʪʠʚʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ ʧʨʦʚʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ 

ʦʙʱʠʝ ʙʝʣʢʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʬʘʢʪʦʨ 

ʠʤʤʫʥʠʪʝʪʘ - ʩʦʜʝʨʞʘʥʠʝ IgG ʫ ʜʦʯʝʨʝʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʘʣʠ (ʊʘʙʣʠʮʘ 2), ʯʪʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʦʪʮʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʘʣʴʙʫʤʠʥʦʚ (ʟʥʘʯʠʤʦʩʪʴ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ 

ʩʦʩʪʘʚʠʣʘ p=0,038) ʠ ʧʦʢʘʟʘʪʝʣʴ IgG 

(ʟʥʘʯʠʤʦʩʪʴ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ ʩʦʩʪʘʚʠʣʘ 

p=0,049). 

 

ʊʘʙʣʠʮʘ 2 ï ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʦʨʦʚ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʇʦʢʘʟʘʪʝʣʴ F(ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ) ɿʥʘʯʠʤʦʩʪʴ 

ʆʙʱʠʡ ʙʝʣʦʢ,% 1,182 0,291 

ɸʣʴʙʫʤʠʥʳ,% 4,988 0,038* 

ɻʣʦʙʫʣʠʥʳ,% 0,085 0,773 

IgG, ʤʛ/ʤʣ 4,416 0,049* 

ɸ/ɻ,% 1,144 0,298 

*ʈ Ò 0,05 ʧʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ IgG ʚ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʢʦʨʦʚ-ʜʦʯʝʨʝʡ ʙʳʢʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʠʟ ʂʘʥʘʜʳ, ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 20,6Ñ7,05 

ʤʛ/ʤʣ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʘ ʫ ʜʦʯʝʨʝʡ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟ 

ʅʠʜʝʨʣʘʥʜʦʚ, ï 15,6Ñ3,21 ʤʛ/ʤʣ, ʯʪʦ ʥʠʞʝ 

ʥʦʨʤʳ (20,0-27,0 ʤʛ/ʤʣ). ɹʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʝʣʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʙʣʘʜʘʣʠ ʜʦʯʝʨʠ ʙʳʢʦʚ ʠʟ ʅʠʜʝʨʣʘʥʜʦʚ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ IgG (ʥʠʞʝ ʥʘ 5,0 

ʤʛ/ʤʣ) (ʊʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʦʚ-ʜʦʯʝʨʝʡ ʙʳʢʦʚ ʨʘʟʥʳʭ 

ʩʪʨʘʥ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʳ 

I  II   

ʆʙʱʠʡ ʙʝʣʦʢ, % 78,1Ñ8,01 82,3Ñ9,03 

ɸʣʴʙʫʤʠʥʳ, % 27,7Ñ3,06 30,6Ñ3,46 

ɻʣʦʙʫʣʠʥʳ,% 50,45Ñ6,58 51,6Ñ11,1 

ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ 0,55Ñ0,05 0,63Ñ0,211 

IgG, ʤʛ/ʤʣ. 20,6Ñ7,05 15,6Ñ3,21 

ʏʠʩʣʦ ʞʠʚʦʪʥʳʭ, ʛʦʣ. 9 12 

 

ʆʧʨʝʜʝʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʦ 

2 ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʢʦʨʦʚ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ IgG, 

ʚʳʧʦʣʥʷʶʱʠʝ ʪʦʢʩʠʥʥʝʡʪʨʘʣʠʟʫʶʱʫʶ, 

ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʫʶ ʠ ʙʘʢʪʝʨʠʮʠʜʥʫʶ 

ʬʫʥʢʮʠʠ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚʦʡ 

ʬʨʘʢʮʠʠ ʙʝʣʢʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ 

ʦʩʥʦʚʥʳʤʠ ʟʘʱʠʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ 

ʚʣʠʷʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 
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ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʭ ʜʦʯʝʨʝʡ 

ʚ ʫʩʣʦʚʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʳʨʘʟʠʚʰʝʝʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʨʘʟʜʦʷ ʫ ʢʦʨʦʚ-

ʜʦʯʝʨʝʡ ʙʳʢʦʚ ʦʙʝʠʭ ʛʨʫʧʧ, ʯʪʦ, ʦʜʥʘʢʦ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʫʩʣʦʚʠʷʤʠ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʪʘʢ ʠ ʛʝʥʝʪʠʢʦ-

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʥʠʞʝʥʠʝ 

ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʫ ʢʦʨʦʚ-ʜʦʯʝʨʝʡ ʙʳʢʦʚ 2 

ʛʨʫʧʧʳ ʚʦ ʚʪʦʨʫʶ ʣʘʢʪʘʮʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʝʨʚʦʡ ʥʘ 76 ʜʥʝʡ (ʈÒ0,05) ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʣʫʯʰʠʭ ʠʭ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚʘʭ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʝʟʥʳ ʜʣʷ ʫʯʝʪʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʯʝʨʝʟ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʠʭ ʜʦʯʝʨʝʡ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ɻɽʅɽʊʀʏɽʉʂʆɻʆ ʇʆʊɽʅʎʀɸʃɸ 

 

ɽʨʝʤʠʥʘ ʄ.ɸ., ʀʦʣʯʠʝʚ ɹ.ʉ. 

ʈʝʟʶʤʝ 

 

ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʧʣʝʤʟʘʚʦʜʘ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛʦʜʫ ʥʘ ʜʚʫʭ 

ʛʨʫʧʧʘʭ ʜʦʯʝʨʝʡ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʝʢʮʠʠ ʨʘʟʥʳʭ ʩʪʨʘʥ. ɺ ʧʝʨʚʫʶ ʚʦʰʣʠ ʜʦʯʝʨʠ 

(n=15), ʙʳʢʦʚ, ʟʘʚʝʟʝʥʥʳʭ ʠʟ ʂʘʥʘʜʳ, ʚʦ ʚʪʦʨʫʶ ï ʠʟ ʅʠʜʝʨʣʘʥʜʦʚ (n=13). ʄʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʘʢʪʘʮʠʡ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʦʜʝʨʞʘʥʠʝ IgG ʫ ʜʦʯʝʨʝʡ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʘʟʥʦʡ 

ʩʝʣʝʢʮʠʠ ʠʟʫʯʘʣʠ ʚʦ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ 

Hospitex Diagnostics çScreen Masterè, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ IgG ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ï 

ʤʝʪʦʜʦʤ ʀʌɸ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘʨʫʙʝʞʥʦʡ 

ʩʝʣʝʢʮʠʠ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʯʝʨʝʡ ʚ ʫʩʣʦʚʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʘ 

(p=0,038) ʠ IgG (p=0,049), (p Ò 0,05). ʇʦʢʘʟʘʪʝʣʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʢʦ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ ʚʦ 2 

ʛʨʫʧʧʝ ʩʥʠʟʠʣʩʷ ʥʘ 76 ʜʥʝʡ (ʈÒ0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʝʡ, ʪʦʛʜʘ ʢʘʢ ʚ 1 ʛʨʫʧʧʝ 

ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʩʷ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʘʜʘʧʪʘʮʠʠ ʢʦʨʦʚ-ʜʦʯʝʨʝʡ ʙʳʢʦʚ, ʟʘʚʝʟʝʥʥʳʭ ʠʟ ʂʘʥʘʜʳ ʠ 

ʅʠʜʝʨʣʘʥʜʦʚ. 

 

INFLUENCE OF THE ORIGIN OF BULLS ON THE INDICATORS OF THE 

IMMUNOLOGICAL ACTIVITY OF DAUGHTERS AND THE REALIZATION OF THEIR 

GENETIC POTENTIAL 

 

Eremina M.A., Iolchiev B.S. 

Summary 

 

The work was carried out on the basis of the breeding farm "Barybino" (Moscow region) in 

2022 on two groups of daughters of bulls-producers of breeding from different countries. The first 

included daughters (n=15), bulls imported from Canada, the second - from the Netherlands (n=13). 

Milk productivity and reproductive qualities were assessed over two lactations. Biochemical 

parameters and IgG in the daughters of sires of different selections were studied in the second 

lactation. Biochemical parameters were determined on the device Hospitex Diagnostics "Screen 

Master", the quantitative content of IgG in blood serum - by ELISA. The purpose of the research is 

to study the influence of bulls-producers of foreign selection on the economic and biological 

indicators of daughters in the conditions of domestic production. As a result of research, based on the 

analysis of variance, the influence of the origin of sires on the content of albumin (p=0.038) and IgG 

(p=0.049), (p Ò 0.05) was established. The indicator of the service period to the second lactation in 

group II decreased by 76 days (ʈÒ0.05) compared to the first lactation, while in group I it did not 

change significantly. The established data may indicate certain features of the adaptation of cows-

daughters of bulls imported from Canada and the Netherlands.
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ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʘʩʘʶʱʠʭʩʷ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʳʩ. ɺʦ ʤʥʦʛʦʤ 

ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʠʟʢʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʛʨʳʟʫʥʦʚ ʢʘʢ ʜʦʤʘʰʥʠʭ ʧʠʪʦʤʮʝʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚʣʘʜʝʣʝʮ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʝʥ ʟʘʤʝʪʠʪʴ 

ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʠ ʫ ʞʠʚʦʪʥʦʛʦ ʠ ʩʣʫʞʠʪʴ 

ʧʦʚʦʜʦʤ ʦʙʨʘʱʝʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ 

ʢʣʠʥʠʢʫ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ.  

ʂʨʳʩʳ ʦʪʣʠʯʘʶʪʩʷ ʢʦʨʦʪʢʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʠ ʥʠʟʢʠʤ 

ʠʤʤʫʥʠʪʝʪʦʤ. ɼʘʥʥʳʡ ʚʠʜ ʛʨʳʟʫʥʦʚ 

ʧʦʜʚʝʨʞʝʥ ʨʷʜʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʨʘʟʚʠʚʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʠ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʣʝʯʝʥʠʷ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʛʠʙʝʣʠ. ʀʟ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʵʥʜʦʤʝʪʨʠʪ. 

ʕʥʜʦʤʝʪʨʠʪ ï ʵʪʦ ʬʦʨʤʘ ʚʦʩʧʘʣʝʥʠʷ 

ʤʘʪʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʝ ï ʵʥʜʦʤʝʪʨʠʠ. ʇʨʠʯʠʥʦʡ 

ʵʥʜʦʤʝʪʨʠʪʘ ʫ ʢʨʳʩ, ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ 

ʧʦʣʦʩʪʴ ʤʘʪʢʠ ʧʘʪʦʛʝʥʦʚ ʠ ʠʭ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʦʙʱʝʡ ʠ 

ʤʝʩʪʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺ ʧʦʣʦʩʪʴ ʤʘʪʢʠ 

ʠʥʬʝʢʮʠʷ ʤʦʞʝʪ ʧʨʦʥʠʢʥʫʪʴ ʚʦ ʚʨʝʤʷ 

ʪʝʯʢʠ, ʧʨʠ ʧʦʣʦʚʳʭ ʩʥʦʰʝʥʠʷʭ ʚʦ ʚʨʝʤʷ 

ʵʩʪʨʫʩʘ, ʧʨʠ ʨʦʜʘʭ. ɺʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʵʥʜʦʤʝʪʨʠʷ, ʜʦ ʙʘʟʘʣʴʥʦʛʦ ʩʣʦʷ. 

ʕʥʜʦʤʝʪʨʠʪ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʚ ʦʩʪʨʦʡ ʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʭ [1]. 

ʆʩʪʨʳʡ ʵʥʜʦʤʝʪʨʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʪʠʧʫ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ. ʆʩʪʨʳʡ ʵʥʜʦʤʝʪʨʠʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʣʘ, ʫʭʫʜʰʝʥʠʝʤ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʞʠʚʦʪʥʦʛʦ, ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʧʦʣʦʚʦʡ ʱʝʣʠ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʠʣʠ ʢʘʪʘʨʘʣʴʥʦ-ʛʥʦʡʥʦʛʦ 

ʵʢʩʩʫʜʘʪʘ. ʇʨʠ ʦʩʪʨʦʤ ʵʥʜʦʤʝʪʨʠʪʝ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʣʦʝ ʵʥʜʦʤʝʪʨʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 

ʕʧʠʪʝʣʠʡ ʜʝʩʢʚʘʤʠʨʫʝʪʩʷ, ʛʣʫʙʞʝ 

ʦʙʨʘʟʫʝʪʩʷ ʧʦʜʵʧʠʪʝʣʴʥʳʡ ʚʘʣ ʚ ʚʠʜʝ 

ʦʙʰʠʨʥʦʛʦ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʠʥʬʠʣʴʪʨʘʪʘ 

[2]. ʀʩʭʦʜʦʤ ʦʩʪʨʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʢʫʧʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʩʘʩʳʚʘʥʠʝʤ ʵʢʩʩʫʜʘʪʘ ʠ 

ʨʝʛʝʥʝʨʘʮʠʝʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠʣʠ 

ʧʝʨʝʭʦʜ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ [8].  

ʍʨʦʥʠʯʝʩʢʠʡ ʵʥʜʦʤʝʪʨʠʪ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʵʥʜʦʤʝʪʨʠʠ, ʟʘʤʝʱʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʣʦʷ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʴʶ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ 

ʧʦʪʝʨʝʡ ʞʠʚʦʪʥʳʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ.  

ʇʨʠ ʵʥʜʦʤʝʪʨʠʪʝ ʚʳʩʦʢ ʨʠʩʢ 

ʧʝʨʝʭʦʜʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʤʘʪʢʠ ʥʘ ʙʣʠʟʣʝʞʘʱʠʝ ʦʨʛʘʥʳ. ʏʘʱʝ ʚʩʝʛʦ, 

ʚʩʣʝʜʩʪʚʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ 

ʩʚʷʟʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʠʪ 

ʥʘ ʷʡʮʝʧʨʦʚʦʜʳ (ʩʘʣʴʧʠʥʛʠʪ), ʘ ʟʘʪʝʤ ʥʘ 

ʷʠʯʥʠʢʠ (ʦʚʘʨʠʠʪ) [3]. 

ʆʚʘʨʠʠʪ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ 

ʩʝʨʦʟʥʦʝ, ʛʥʦʡʥʦʝ ʠʣʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʝ 

ʚʦʩʧʘʣʝʥʠʝ ʚ ʦʩʪʨʦʡ ʠʣʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ʬʦʨʤʘʭ [2, 7]. ʇʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʧʘʨʝʥʭʠʤʘ 

ʷʠʯʥʠʢʘ ʠʥʬʠʣʴʪʨʠʨʫʝʪʩʷ ʩʝʨʦʟʥʳʤ ʠʣʠ 
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ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤ ʵʢʩʩʫʜʘʪʦʤ, ʢʨʦʚʝʥʦʩʥʳʝ 

ʩʦʩʫʜʳ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ, ʥʝʨʚʥʳʝ 

ʦʢʦʥʯʘʥʠʷ ʩʜʘʚʣʠʚʘʶʪʩʷ, ʧʨʠ ʵʪʦʤ ʨʦʩʪ 

ʬʦʣʣʠʢʫʣʦʚ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, 

ʥʘʨʫʰʘʶʪʩʷ ʧʦʣʦʚʳʝ ʮʠʢʣʳ. 

ɼʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʚʦʩʧʘʣʝʥʠʝ ʷʠʯʥʠʢʘ 

ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʨʛʘʥ 

ʠʤʝʝʪ ʧʦʥʠʞʝʥʥʫʶ ʵʭʦʛʝʥʥʦʩʪʴ, 

ʫʚʝʣʠʯʝʥʠʝ ʚ ʨʘʟʤʝʨʝ, ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ. 

ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʪʝʯʝʥʠʠ ʦʚʘʨʠʠʪʘ, 

ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʷʠʯʥʠʢʦʚ ʟʘ ʩʯʝʪ ʟʘʤʝʱʝʥʠʷ ʧʘʨʝʥʭʠʤʳ 

ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʴʶ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ 

ʧʦʷʚʣʝʥʠʝ ʩʧʘʝʢ ʩ ʙʨʶʰʠʥʦʡ.  

ʇʨʠ ʦʢʘʟʘʥʠʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ 

ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʶ ʧʨʝʧʘʨʘʪʘʤʠ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. ʇʦ ʧʦʢʘʟʘʥʠʷʤ 

ʥʘʟʥʘʯʘʶʪ ʧʨʝʧʘʨʘʪʳ ʜʣʷ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ, 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʠ ʜʨ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʥʠʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʩʘʤʦʢ ʞʠʚʦʪʥʳʭ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʷʞʝʩʪʴ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʞʠʚʦʪʥʦʛʦ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʠʪʴ 

ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʷʭ 

ʷʠʯʥʠʢʦʚ ʢʨʳʩʳ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʠ 

ʦʚʘʨʠʠʪʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʚʘʨʠʠ ʠʥʩʪʠʪʫʪʘ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ. ʅʘʤʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ 

ʷʠʯʥʠʢʦʚ ʫ ʢʨʳʩʳ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʵʥʜʦʤʝʪʨʠʪʝ ʠ ʦʚʘʨʠʠʪʝ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʨʳʩʘ ʣʠʥʠʠ 

Wistar 6 ʤʝʩʷʮʝʚ, ʤʘʩʩʦʡ 280 ʛ ʩ ʜʠʘʛʥʦʟʦʤ 

ʭʨʦʥʠʯʝʩʢʠʡ ʵʥʜʦʤʝʪʨʠʪ.  

ʇʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʞʠʚʦʪʥʳʤʠ ʠ 

ʧʨʦʪʦʢʦʣʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʪʚʝʨʞʜʝʥʳ 

ʕʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʉʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ ʦʧʨʝʜʝʣʷʣʠ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʨʠ ʦʩʤʦʪʨʝ 

ʢʨʳʩʳ ʦʪʤʝʯʘʣʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʥʘʣʠʯʠʝ 

ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʳʜʝʣʝʥʠʡ ʠʟ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ, ʠʭ ʭʘʨʘʢʪʝʨ.  

ʇʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʧʝʨʚʠʯʥʦʛʦ 

ʜʠʘʛʥʦʟʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ 

ʣʝʯʝʥʠʝ: ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ ï ʉʠʥʫʣʦʢʩ 

10 ʤʛ ʧʝʨʦʨʘʣʴʥʦ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 7 

ʜʥʝʡ. ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʥʘ 7 ʜʝʥʴ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʦʚʘʨʠʦʛʠʩʪʨʦʵʢʪʦʤʠʷ. ʆʧʝʨʘʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ï ʤʘʪʢʘ ʠ ʦʙʘ ʷʠʯʥʠʢʘ, ʙʳʣ 

ʧʦʤʝʱʝʥ ʚ 10-% ʥʝʡʪʨʘʣʴʥʳʡ ʨʘʩʪʚʦʨ 

ʬʦʨʤʘʣʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʷʠʯʥʠʢʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 19496-

93 [4]. ʊʢʘʥʴ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10-% 

ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ (çBioVitrumè, 

ʈʦʩʩʠʷ), ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʠ ʦʙʝʟʚʦʞʠʚʘʥʠʝ 

ʚ ʩʧʠʨʪʘʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʧʨʦʩʚʝʪʣʷʣʠ ʢʩʠʣʦʣʦʤ ʠ ʟʘʢʣʶʯʘʣʠ ʚ 

ʧʘʨʘʬʠʥ HISTOMIX (çBioVitrumè, ʈʦʩʩʠʷ). 

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʙʠʨʘʣʠ ʢʫʩʦʯʢʠ ʷʠʯʥʠʢʘ ʨʘʟʤʝʨʘʤʠ 

0,5x0,5ʭ0,5 ʩʤ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʤʝʩʠ ɹʫʵʥʘ. 

ɿʘʣʠʚʘʣʠ ʤʘʪʝʨʠʘʣ ʚ ʧʘʨʘʬʠʥ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ, ʩʨʝʟʳ 

ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦʪʦʤʝ 

ʪʦʣʱʠʥʦʡ 5-6 ʤʢʤ. ʇʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʚʘʩʮʦʚʳʡ ʛʝʤʘʪʦʢʩʠʣʠʥ ʕʨʣʠʭʘ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ 

ʤʠʢʨʦʩʢʦʧʝ Axiostarplus, ʦʩʥʘʱʝʥʥʳʤ 

ʢʘʤʝʨʦʡ AxiocamMRc5 (çZeissè, 

ɻʝʨʤʘʥʠʷ). ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʢʘʥʝʡ ʷʠʯʥʠʢʘ ʧʨʦʚʦʜʠʣʠ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ Ĭ100 ʠ Ĭ400. ʉ ʢʘʞʜʦʛʦ 

ʦʙʨʘʟʮʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʝ ʤʝʥʝʝ 5 ʩʨʝʟʦʚ. ɺ 

ʢʘʞʜʦʤ ʩʨʝʟʝ ʧʨʠʚʦʜʠʣʠ ʦʮʝʥʢʫ ʥʝ ʤʝʥʝʝ 

10 ʧʦʣʝʡ ʟʨʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʧʝʨʚʠʯʥʦʤ ʦʩʤʦʪʨʝ ʫ ʞʠʚʦʪʥʦʛʦ ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʂʨʳʩʘ ʧʦʜʚʠʞʥʘ, 

ʘʢʪʠʚʥʦ ʧʝʨʝʜʚʠʛʘʣʘʩʴ ʧʦ ʢʣʝʪʢʝ. 

ʇʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʠ ʚʦʜʳ ʥʝ ʥʘʨʫʰʝʥʦ. 

ʄʘʩʩʘ ʢʨʳʩʳ ʩʦʩʪʘʚʣʷʣʘ 280 ʛ. ʐʝʨʩʪʥʳʡ 

ʧʦʢʨʦʚ ʙʝʟ ʦʯʘʛʦʚ ʦʙʣʳʩʝʥʠʷ, ʦʧʨʷʪʥʦʛʦ 

ʚʠʜʘ, ʛʣʘʜʢʠʡ ʠ ʙʣʝʩʪʷʱʠʡ, ʧʨʠ ʧʨʦʙʝ 



107  

ʱʠʧʢʦʤ ʫʜʘʚʘʣʦʩʴ ʧʦʣʫʯʠʪʴ 2-3 ʚʦʣʦʩʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 39,3 Áʉ. ʉʣʠʟʠʩʪʘʷ 

ʦʙʦʣʦʯʢʘ ʚʣʘʛʘʣʠʱʘ ʥʝʤʥʦʛʦ 

ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ, ʠʟ ʚʫʣʴʚʳ ʧʦʩʣʝ ʤʘʩʩʘʞʘ 

ʦʙʣʘʩʪʠ ʤʘʪʢʠ ʥʘʙʣʶʜʘʣʠ ʚʳʜʝʣʝʥʠʝ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʪʘʨʘʣʴʥʦ-

ʛʥʦʡʥʦʛʦ ʵʢʩʩʫʜʘʪʘ.  

ɺ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʢʣʠʥʠʯʝʩʢʘʷ 

ʢʘʨʪʠʥʘ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʘ ʠʟʤʝʥʝʥʠʡ.  

ʅʘ 7 ʩʫʪʢʠ ʧʦʩʣʝ 

ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʠ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ 

ʤʘʪʢʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ 

ʄ.ʇ. ʇʦʪʘʧʥʸʚʘ ʩ ʩʦʘʚʪ. (2021) [7], 

ʧʨʠʚʝʜʝʥʥʳʝ ʜʣʷ ʟʜʦʨʦʚʳʭ ʢʨʳʩ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʠ ʤʘʩʩʳ. 

ʐʝʡʢʘ ʤʘʪʢʠ ʠʤʝʣʘ ʫʤʝʨʝʥʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ, ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʠʣ 5,54 ʤʤ 

(ʜʣʷ ʟʜʦʨʦʚʳʭ 4,0-4,44 ʤʤ). ʈʦʛʘ ʤʘʪʢʠ 

ʙʳʣʠ ʫʤʝʨʝʥʥʦ ʦʢʨʘʰʝʥʳ, ʥʘ ʩʝʨʦʟʥʦʡ 

ʦʙʦʣʦʯʢʝ ʥʘʙʣʶʜʘʣʠ ʝʜʠʥʠʯʥʳʝ ʪʦʯʝʯʥʳʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʠ ʩʛʣʘʞʝʥʥʳʡ ʩʦʩʫʜʠʩʪʳʡ 

ʨʠʩʫʥʦʢ; ʜʣʠʥʥʘ ʣʝʚʦʛʦ ʨʦʛʘ 48,21 ʤʤ, 

ʧʨʘʚʦʛʦ ï 50,07 ʤʤ; ʜʠʘʤʝʪʨ ʣʝʚʦʛʦ ʨʦʛʘ 

3,01 ʤʤ, ʧʨʘʚʦʛʦ ï 3,23 ʤʤ (ʜʣʷ ʟʜʦʨʦʚʳʭ 

2,28-2,3 ʤʤ); ʧʨʠ ʚʩʢʨʳʪʠʠ ʨʦʛʦʚ ʤʘʪʢʠ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʛʠʧʝʨʝʤʠʨʦʚʘʥʥʫʶ 

ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ, ʦʪʝʯʥʦʩʪʴ ʪʢʘʥʝʡ, ʚ 

ʧʦʣʦʩʪʠ ï ʢʘʪʘʨʘʣʴʥʦ-ʛʥʦʡʥʳʡ ʵʢʩʩʫʜʘʪ. 

ʗʡʮʝʚʦʜʳ ʚʠʟʫʘʣʴʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʠʤʝʣʠ. ʗʠʯʥʠʢ ʢʨʫʧʥʳʡ, 

ʩʪʨʫʢʪʫʨʘ ʥʝʯʝʪʢʦ ʚʳʨʘʞʝʥʘ, ʠʤʝʝʪ 

ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʧʦʚʝʨʭʥʦʩʪʴ ʩʛʣʘʞʝʥʘ, 

ʥʘʙʣʶʜʘʣʘʩʴ ʠʥʪʝʥʩʠʚʥʘʷ ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ, 

ʧʨʠʟʥʘʢʠ ʦʪʝʯʥʦʩʪʠ, ʜʣʠʥʥʘ ʣʝʚʦʛʦ 

ʷʠʯʥʠʢʘ 5,41 ʤʤ, ʧʨʘʚʦʛʦ ï 7,01 ʤʤ. 

ʂʘʧʩʫʣʘ ʦʪʝʯʥʘ, ʩ ʠʟʙʳʪʢʦʤ ʚʦʣʦʢʥʠʩʪʦʡ 

ʪʢʘʥʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʳ ʢʨʳʩʳ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ï 

ʩʦʯʝʪʘʥʥʳʡ ʭʨʦʥʠʯʝʩʢʠ ʵʥʜʦʤʝʪʨʠʪ ʠ 

ʦʚʘʨʠʠʪ.  

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 

ʦʚʘʨʠʘʣʴʥʦʡ ʪʢʘʥʠ. ʃʝʚʳʡ ʷʠʯʥʠʢ 

ʢʨʫʧʥʳʡ, ʩʪʨʫʢʪʫʨʘ ʯʝʪʢʦ ʚʳʨʘʞʝʥʘ. 

ʂʘʧʩʫʣʘ ʦʪʝʯʥʘ, ʩ ʠʟʙʳʪʢʦʤ ʚʦʣʦʢʥʠʩʪʦʡ 

ʪʢʘʥʠ. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʪʤʝʯʘʣʠ ʦʯʘʛʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʩʪʘʥʠʷ ʧʣʦʪʥʦʡ ʬʠʙʨʦʟʥʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʚʦʣʦʢʦʥ, ʩʦʙʨʘʥʥʳʭ ʚ ʫʧʦʨʷʜʦʯʝʥʥʳʝ 

ʧʫʯʢʠ. ʇʫʯʢʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ 

ʩʦʜʝʨʞʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʠʙʨʦʙʣʘʩʪʳ ʠ 

ʬʠʙʨʦʮʠʪʳ ʩ ʤʝʣʢʠʤʠ, ʤʦʥʦʤʦʨʬʥʳʤʠ, 

ʛʠʧʝʨʭʨʦʤʥʳʤʠ ʷʜʨʘʤʠ, ʮʠʪʦʧʣʘʟʤʘ 

ʥʝʨʘʟʣʠʯʠʤʘ, ʩʣʠʚʘʝʪʩʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ 

ʢʦʣʣʘʛʝʥʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. ʆʧʨʝʜʝʣʷʶʪʩʷ 

ʦʯʘʛʦʚʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ (ʈʠʩʫʥʦʢ 1). ʅʘ 

ʩʥʠʤʢʝ ʚʠʜʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʣʠʧʠʜʦʩʦʜʝʨʞʘʱʠʝ ʛʠʩʪʠʦʮʠʪʳ, 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʠ ʣʠʤʬʦʮʠʪʳ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʗʠʯʥʠʢ ʢʨʳʩʳ. ʈʘʟʨʘʩʪʘʥʠʝ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ. ʋʚ. ʍ 200 
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ʈʠʩʫʥʦʢ 2 ï ʗʠʯʥʠʢ ʢʨʳʩʳ. ʉʢʦʧʣʝʥʠʝ ʤʘʢʨʦʬʘʛʦʚ. ʋʚ. ʍ 200 

 

 
ʈʠʩʫʥʦʢ 4 ï ʗʠʯʥʠʢʠ ʢʨʳʩʳ. ɸʨʪʝʨʠʠʪ. ʋʚ. ʍ 200 

 

ɺ ʛʠʩʪʦʣʦʛʠʠ ʪʫʙʦʦʚʘʨʠʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚʠʜʥʳ ʫʯʘʩʪʢʠ ʚʩʧʝʥʝʥʥʳʭ 

ʤʘʢʨʦʬʘʛʦʚ, ʩʤʝʰʘʥʥʳʭ ʩ ʣʠʤʬʦʮʠʪʘʤʠ ʠ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ, ʩʦ 

ʩʢʦʧʣʝʥʠʷʤʠ ʥʝʡʪʨʦʬʠʣʦʚ (ʈʠʩʫʥʦʢ 2). 

ʅʘ ʩʥʠʤʢʝ ʷʠʯʥʠʢʘ (ʈʠʩʫʥʦʢ 3) 

ʚʠʜʥʦ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʘʨʪʝʨʠʡ ʩ 

ʧʦʯʪʠ ʟʘʢʨʳʪʳʤʠ ʧʨʦʩʚʝʪʘʤʠ ʠʟ-ʟʘ 

ʠʥʪʠʤʘʣʴʥʦʛʦ ʬʠʙʨʦʟʘ. ʊʫʥʠʢʘ ʤʝʜʠʘ 

ʨʘʩʰʠʨʝʥʘ ʠʟ-ʟʘ ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ. 

ʆʙʱʘʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʦʮʝʥʝʥʥʳʭ ʩʨʝʟʦʚ ʪʢʘʥʝʡ ʷʠʯʥʠʢʘ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʭʨʦʥʠʯʝʩʢʦʤʫ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʘʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ 

ʩʣʫʯʘʡ ʫ ʢʨʳʩʳ ʷʚʣʷʝʪʩʷ ʥʘʛʣʷʜʥʦʡ 

ʤʦʜʝʣʴʶ, ʧʦʢʘʟʳʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʪʢʝ 

ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʠ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʷʠʯʥʠʢʦʚ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ. ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʧʦʧʦʣʥʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ 

ʧʘʪʦʣʦʛʠʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʢʨʳʩ. 
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ʂʃʀʅʀʏɽʉʂʀʁ ʉʃʋʏɸʁ ʉʆʏɽʊɸʅʅʆɻʆ ʊɽʏɽʅʀʗ ʕʅɼʆʄɽʊʈʀʊɸ ʀ ʆɺɸʈʀʀʊɸ ʋ 

ʂʈʓʉʓ ʃʀʅʀʀ WISTAR 

 

ɽʨʤʘʢʦʚʘ ʃ.ʇ., ɻʦʨʙ ʅ.ʅ., ʋʪʢʠʥʘ ʈ.ɻ., ʄʝʥʴʰ ʀ.ʆ., ʅʦʚʠʢ ʗ.ɺ.  

ʈʝʟʶʤʝ 

 

ʎʝʣʴ ï ʠʟʫʯʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʷʭ 

ʷʠʯʥʠʢʦʚ ʢʨʳʩʳ ʧʦʩʣʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʠ ʦʚʘʨʠʠʪʘ. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʨʳʩʳ ʥʝ 

ʠʤʝʣʦ ʠʟʤʝʥʝʥʠʡ, ʤʝʩʪʦ ï ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʛʠʧʝʨʝʤʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚʣʘʛʘʣʠʱʘ ʠ 

ʚʳʜʝʣʝʥʠʝ ʠʟ ʮʝʨʚʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʢʩʩʫʜʘʪʘ. ʇʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ ʥʝ 

ʧʦʢʘʟʘʣʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʞʠʚʦʪʥʦʤʫ ʧʨʦʚʝʜʝʥʘ ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʷ, ʦʧʝʨʘʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʆʙʱʘʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʦʮʝʥʝʥʥʳʭ ʩʨʝʟʦʚ ʪʢʘʥʝʡ ʷʠʯʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʨʦʥʠʯʝʩʢʦʤʫ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ. 

ɼʘʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʫ ʢʨʳʩʳ ʷʚʣʷʝʪʩʷ ʥʘʛʣʷʜʥʦʡ ʤʦʜʝʣʴʶ, ʧʦʢʘʟʳʚʘʶʱʝʡ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʪʢʝ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʠ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʷʠʯʥʠʢʦʚ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ.  

 

A CLINICAL CASE OF A COMBINED COURSE OF ENDOMETRITIS AND OVARIITIS IN 

THE WISTAR RAT 

 

Ermakova L.P., Gorb N.N., Utkina R.G., Mensh I.O., Novik Y.V. 

Summary 

 

The aim was to study the clinical condition and pathomorphological changes in the ovarian tissues 

of the rat after chronic endometritis and ovariitis. The general condition of the rat had no changes, 

the place was minor hyperemia of the vaginal mucosa and excretion of purulent-catarrhal exudate 

from the cervical canal. The treatment was not effective, the animal underwent ovariohysterectomy, 

and the operative material was sent for histological examination. The overall histological picture of 

the evaluated ovarian tissue sections corresponds to a chronic inflammatory process. This clinical 

case in the rat is an illustrative model showing the possibility of inflammatory processes in the 

uterus to provoke the development of pathology in the ovarian structures, which can further lead to 

the loss of reproductive function.
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ʄʘʩʪʠʪ ï ʚʦʩʧʘʣʝʥʠʝ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪ ʪʘʢʠʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʘʢ ʦʙʱʝʝ 

ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʠ ʩʥʠʞʝʥʠʝ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʮʝʣʦʤ [6]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʪʦʪ ʫʱʝʨʙ, ʢʦʪʦʨʳʡ 

ʥʘʥʦʩʠʪʩʷ ʤʦʣʦʯʥʦʤʫ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ 

ʪʘʢʠʤ ʷʚʣʝʥʠʝʤ, ʢʘʢ ʤʘʩʪʠʪ, ʚʧʦʣʥʝ ʤʦʞʥʦ 

ʧʨʠʨʘʚʥʷʪʴ ʢ ʩʫʤʤʘʨʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʧʦʪʝʨʷʤ ʦʪ ʚʩʝʭ ʙʦʣʝʟʥʝʡ, ʚʤʝʩʪʝ ʚʟʷʪʳʭ 

(ʦʜʥʘʢʦ ʨʝʯʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʜʝʪ ʦ ʪʝʭ 

ʙʦʣʝʟʥʷʭ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʟʘʨʘʟʥʳʤʠ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʤʘʩʪʠʪʦʤ ʙʦʣʝʶʪ ʠʤʝʥʥʦ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ ʠ ʟʘ ʧʝʨʠʦʜ 

ʠʭ ʙʦʣʝʟʥʠ ʠʤʝʶʪ ʤʝʩʪʦ ʥʘʪʫʨʘʣʴʥʳʝ 

ʧʦʪʝʨʠ ʤʦʣʦʢʘ [5, 4]. 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʫʯʝʥʳʝ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʦʚʦʛʦ ʮʠʢʣʘ ʤʘʩʪʠʪʦʤ 

ʙʦʣʝʶʪ ʦʪ 25 ʜʦ 70 % ʜʦʡʥʦʛʦ ʩʪʘʜʘ, ʯʪʦ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʨʦʞʜʘʝʪ ʩʥʠʞʝʥʠʝ 

ʛʦʜʦʚʦʛʦ ʫʜʦʷ ʧʦʨʷʜʢʘ 25 % [4]. 

ʏʘʩʪʦ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʚ ʫʩʣʦʚʠʷʭ ʬʝʨʤ ʧʨʠʤʝʥʷʶʪʩʷ 

ʙʝʩʩʠʩʪʝʤʥʦ ʠ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʪ ʢ 

ʭʨʦʥʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ ʤʘʩʪʠʪʦʚ, ʠʟ-ʟʘ 

ʧʦʷʚʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ ʙʘʢʪʝʨʠʡ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ 

ʪʨʫʜʦʸʤʢʠʤ ʚʚʝʜʝʥʠʝʤ, ʯʪʦ ʚʝʜʸʪ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ ʞʠʚʦʪʥʦʛʦ [1, 3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʠ ʣʝʯʝʥʠʷ ʤʘʩʪʠʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʦʚʦʝ 

ʬʠʪʦʥʮʠʜʥʦʝ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ ʩʨʝʜʩʪʚʦ 

ʥʝ ʫʩʪʫʧʘʝʪ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʜʝʰʝʚʣʝ. 

ɺ ʩʦʩʪʘʚ ʨʝʮʝʧʪʫʨʳ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ, ʥʘʧʦʣʥʠʪʝʣʷ, ʫʩʠʣʠʚʘʶʱʝʛʦ 

ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʤʘʟʝʚʦʡ ʦʩʥʦʚʳ, 

ʚʢʣʶʯʘʣʠ ʩʣʝʜʫʶʱʠʝ ʦʧʪʠʤʘʣʴʥʦ 

ʧʦʜʭʦʜʷʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʣʘʥʦʣʠʥ, 

ʚʘʟʝʣʠʥ, ʭʣʦʨʛʝʢʩʠʜʠʥ, ʭʚʦʡʥʘʷ ʜʦʙʘʚʢʘ. 

ʆʨʠʛʠʥʘʣʴʥʘʷ ʨʝʮʝʧʪʫʨʘ ʠ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʭʚʦʡʥʦʡ 

ʜʦʙʘʚʢʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʆʆʆ ʅʊʎ 

çʍʠʤʠʥʚʝʩʪè [2]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʠ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʦʚ ʫ ʢʦʨʦʚ ʠ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʢʦʨʦʚ, ʥʘ 

ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʣʝʩʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʧʳʪʘʪʝʣʴʥʳʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʢʦʨʦʚʘʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʆʆʆ çʅʠʚʘè 

ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʨ.ʧ. ʗʣʛʘ ʈʝʩʧʫʙʣʠʢʠ 

ʄʦʨʜʦʚʠʷ, ʧʦʜʦʙʨʘʥʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ 

ʘʥʘʣʦʛʦʚ (ʩ ʦʜʠʥʘʢʦʚʦʡ ʪʝʭʥʠʢʦʡ ʜʦʝʥʠʷ, 

ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʦʜʥʦʡ ʩʪʘʜʠʠ 

ʣʘʢʪʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʦʪʝʣʦʚ). ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʦʚ 

ʫ ʢʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ 

ʵʢʩʧʨʝʩʩ ʤʝʪʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʂʝʥʦʪʝʩʪʘ 

(KenoÈTest) ï ʦʧʨʝʜʝʣʠʪʝʣʷ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʤʘʩʪʠʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ. 
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ʀʟ ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 4 ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ ʧʦ 5 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ, ʠʟ ʢʦʪʦʨʳʭ 

2 ʛʨʫʧʧʳ ʙʳʣʠ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʟʠ), ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʩ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ), ʚʪʦʨʘʷ 

ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʩ ʢʘʪʘʨʘʣʴʥʳʤ ʤʘʩʪʠʪʦʤ). 

ʆʙʨʘʟʮʳ ʤʘʟʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ 

ʢʘʬʝʜʨʝ ʤʦʨʬʦʣʦʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʘʪʦʣʦʛʠʠ ɸʛʨʘʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʄɻʋ ʠʤ. ʅ.ʇ. ʆʛʘʨʸʚʘ, ʛ. 

ʉʘʨʘʥʩʢ. ʆʙʱʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʙʱʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʝʨʠʷ 

ʦʧʪrʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ 

ʉʧʦʩʦʙ ʣʝʯʝʥʠʷ 

1 ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ 

ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʧʨʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ 

ʤʘʩʪʠʪʝ ʫ ʢʦʨʦʚ 

ʂʦʥʪʨʦʣʴ ʄʘʩʪʦʤʠʮʠʥ 1 ʰʧʨʠʮ ʚ ʧʦʨʘʞʸʥʥʫʶ ʯʝʪʚʝʨʪʴ 

ʚʳʤʝʥʠ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 2 ʜʥʷ; 

ʋʪʝʨʦʪʦʥ 10 ʤʣ ʥʘ ʞʠʚʦʪʥʦʝ ʦʜʥʦʢʨʘʪʥʦ 

ʆʧʳʪʥʘʷ 1 ʄʘʩʪʦʤʠʮʠʥ 1 ʰʧʨʠʮ ʚ ʧʦʨʘʞʸʥʥʫʶ ʯʝʪʚʝʨʪʴ 

ʚʳʤʝʥʠ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 2 ʜʥʷ; 

ʋʪʝʨʦʪʦʥ 10 ʤʣ ʥʘ ʞʠʚʦʪʥʦʝ ʦʜʥʦʢʨʘʪʥʦ; 

ʆʨʠʛʠʥʘʣʴʥʦʝ ʬʠʪʦʥʮʠʜʥʦʝ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ 

ʩʨʝʜʩʪʚʦ (ʤʘʟʴ) 2 ʨʘʟʘ ʚ ʩʫʪʢʠ ʥʘ ʧʦʨʘʞʸʥʥʫʶ 

ʜʦʣʶ ʚʳʤʝʥʠ 10 ʜʥʝʡ 

2 ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ 

ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʧʨʠ 

ʢʘʪʘʨʘʣʴʥʦʤ 

ʤʘʩʪʠʪʝ ʫ ʢʦʨʦʚ 

ʂʦʥʪʨʦʣʴ ʄʘʩʪʦʤʠʮʠʥ 1 ʰʧʨʠʮ ʚ ʧʦʨʘʞʸʥʥʫʶ ʯʝʪʚʝʨʪʴ 

ʚʳʤʝʥʠ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 2 ʜʥʷ; 

ʋʪʝʨʦʪʦʥ 10 ʤʣ ʥʘ ʞʠʚʦʪʥʦʝ ʦʜʥʦʢʨʘʪʥʦ 

ʆʧʳʪʥʘʷ 2 ʄʘʩʪʦʤʠʮʠʥ 1 ʰʧʨʠʮ ʚ ʧʦʨʘʞʸʥʥʫʶ ʯʝʪʚʝʨʪʴ 

ʚʳʤʝʥʠ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 2 ʜʥʷ; 

ʋʪʝʨʦʪʦʥ 10 ʤʣ ʥʘ ʞʠʚʦʪʥʦʝ ʦʜʥʦʢʨʘʪʥʦ; 

ʆʨʠʛʠʥʘʣʴʥʦʝ ʬʠʪʦʥʮʠʜʥʦʝ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ 

ʩʨʝʜʩʪʚʦ (ʤʘʟʴ) 2 ʨʘʟʘ ʚ ʩʫʪʢʠ ʥʘ ʧʦʨʘʞʸʥʥʫʶ 

ʜʦʣʶ ʚʳʤʝʥʠ 5 ʜʥʝʡ 

 

ɾʠʚʦʪʥʳʤ ʚʩʝʭ ʛʨʫʧʧ ʧʨʠʤʝʥʷʣʠ 

ʧʨʠʥʷʪʫʶ ʚ ʭʦʟʷʡʩʪʚʝ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʧʨʠ 

ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʢʨʦʤʝ ʵʪʦʛʦ 

ʦʨʠʛʠʥʘʣʴʥʦʝ ʬʠʪʦʥʮʠʜʥʦʝ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ ʩʨʝʜʩʪʚʦ ʢʦʨʦʚʘʤ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʥʦʩʠʣʠ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʥʘ 

ʢʦʞʫ ʚʳʤʝʥʠ ʠ ʩʦʩʢʦʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 10 ʩʫʪʦʢ. ʇʦʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʝʱʝ ʚ ʪʝʯʝʥʠʝ 20-ʪʠ ʩʫʪʦʢ 

ʥʘʙʣʶʜʘʣʠ ʟʘ ʢʣʠʥʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʢʦʨʦʚ 

ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ 30-ʝ ʩʫʪʢʠ ʤʦʣʦʢʦ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʚ ʥʝʤ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʫʯʠʪʳʚʘʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. 

ʇʦʣʫʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ 

ʧʦʜʚʝʨʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, 

ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Microsoft 

Excel (2000) ʠ ʧʨʦʛʨʘʤʤʦʡ STAT 3. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʫ 

ʢʦʨʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ ï ʧʝʨʚʘʷ ʩʝʨʠʷ 

ʦʧʳʪʦʚ (ʊʘʙʣʠʮʘ 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʝ ʚʳʟʚʘʣʦ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʥʘ 10-ʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ 

ʧʦʥʠʟʠʣʦʩʴ ʥʘ 64,1 %, ʠ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ, ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʦ ʥʦʨʤʫ ʥʘ 

26,7 % ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʅʘ 30-ʝ 

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 
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ɸʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʠʟʫʯʝʥʠʶ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ 

ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ ʫ ʢʦʨʦʚ (ʚʪʦʨʘʷ ʩʝʨʠʷ 

ʦʧʳʪʦʚ) (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ 

ʌʦʨʤʘ 

ʤʘʩʪʠʪʘ 

ʂʦʣ-

ʚʦ 

ʛʦʣ. 

ʊʘʢʪʠʢʘ 

ʣʝʯʝʥʠʷ 

ʅʦʨʤʘ, 

ʪʳʩ/ʩʤ3 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ, 

ʪʳʩ/ʩʤ3 

ʜʦ ʦʧʳʪʘ 10 ʩʫʪʢʠ 30 ʩʫʪʢʠ 

ʉʫʙʢʣʠ-

ʥʠʯʝʩʢʠʡ 

5 ʉ ʤʘʟʴʶ 

(ʦʧʳʪ) 

100-500 1416,2Ñ19,01 509,4Ñ5,11 201,0Ñ4,89 

ʉʫʙʢʣʠ-

ʥʠʯʝʩʢʠʡ 

5 ɹʝʟ ʤʘʟʠ 

(ʢʦʥʪʨʦʣʴ) 

1332,0Ñ9,62 977,0Ñ5,80 302,4Ñ6,64 

 

ʊʘʙʣʠʮʘ 3 ï ʂʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ 

ʌʦʨʤʘ 

ʤʘʩʪʠʪʘ 

ʂʦʣ-

ʚʦ 

ʛʦʣ. 

ʊʘʢʪʠʢʘ 

ʣʝʯʝʥʠʷ 

ʅʦʨʤʘ, 

ʪʳʩ./ʩʤ3 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ 

ʤʦʣʦʢʝ, ʪʳʩ/ʩʤ3 

ʜʦ ʦʧʳʪʘ 10 ʩʫʪʢʠ 30 ʩʫʪʢʠ 

ʂʘʪʘʨʘʣʴʥʳʡ 5 
ʉ ʤʘʟʴʶ 

(ʦʧʳʪ) 
100-500 

2336,4Ñ8,63 577,8Ñ5,93 168,8Ñ4,68 

ʂʘʪʘʨʘʣʴʥʳʡ 5 
ɹʝʟ ʤʘʟʠ 

(ʢʦʥʪʨʦʣʴ) 
2338,8Ñ5,97 1214,6Ñ6,08 486,2Ñ5,42 

 

ʇʨʠʤʝʥʝʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 

ʬʠʪʦʥʮʠʜʥʦʛʦ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʥʝ ʚʳʟʚʘʣʦ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʥʘ 10-ʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ 

ʧʦʥʠʟʠʣʦʩʴ ʥʘ 75,3 %, ʠ ʙʳʣʦ ʯʫʪʴ ʚʳʰʝ 

ʥʦʨʤʳ, ʫ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʥʠʟʠʣʩʷ ʥʘ 48,1 %, ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʦ ʥʦʨʤʫ. ʅʘ 30-ʝ 

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʧʦʥʠʟʠʣʦʩʴ ʜʦ 

92,8 % ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʦʨʤʝ. ɺ ʤʦʣʦʢʝ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʥʠʟʠʣʩʷ ʥʘ 79,2 % ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʠ ʪʦʞʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʚʝʨʭʥʠʤ 

ʛʨʘʥʠʮʘʤ ʥʦʨʤʳ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ ʢʦʨʦʚ 

ʤʘʩʪʠʪʦʤ ʠ ʣʝʯʝʥʠʝʤ ʵʪʦʡ ʙʦʣʝʟʥʠ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ ʚʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ [2]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ 

ʯʝʣʦʚʝʢʘ, ʘ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʥʝʤ 

ʩʦʜʝʨʞʘʪʩʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ 

ʨʦʩʪʘ ʜʝʪʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʥʘʣʠʯʠʝ 

ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚ ʩʪʘʚʠʪ ʢʘʯʝʩʪʚʦ ʜʘʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʦʜ ʫʛʨʦʟʫ [6]. 

ɺ ʤʦʣʦʢʝ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 100-500 ʪʳʩ./ʩʤ3. ʀʟ-ʟʘ 

ʚʳʩʦʢʦʛʦ ʯʠʩʣʘ ʩʦʤʘʪʠʢʠ ʤʦʣʦʢʦ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʘʢʠʤ ʪʝʨʤʦʫʩʪʦʡʯʠʚʳʤ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠʟ ʥʝʛʦ 

ʧʨʦʜʫʢʪʦʚ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʝʜʚʘ ʣʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʢʣʝʪʦʢ ʚ 

ʤʦʣʦʢʝ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ 

ʟʘʜʘʯʝʡ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʢʦʨʦʚ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚ ʥʝʤ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʧʨʠ 
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ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʦʚ ʫ ʢʦʨʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʦʨʠʛʠʥʘʣʴʥʦʝ ʬʠʪʦʥʮʠʜʥʦʝ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ ʩʨʝʜʩʪʚʦ ʵʢʦʣʦʛʠʯʥʦʝ, ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʥʝ ʥʘʥʦʩʷʱʝʝ ʚʨʝʜʘ 

ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʴʶ ʠ ʩʦʩʪʦʷʥʠʶ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʤʫ ʚ ʮʝʣʦʤ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʝ, 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʠ ʧʨʦʩʪʦʝ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʟʘʧʨʦʩʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʝʜʝʥʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʢʦʨʦʚʘʤ ʧʨʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʘʭ 

ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʩʨʝʜʩʪʚʦ ʦʙʣʘʜʘʝʪ 

ʤʝʩʪʥʦʨʘʟʜʨʘʞʘʶʱʠʤ, ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʤ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ 

ʘʣʣʝʨʛʠʟʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤʠ, ʩʪʘʙʠʣʴʥʦ 

ʧʨʠ ʭʨʘʥʝʥʠʠ, ʪ.ʝ. ʥʦʚʦʝ ʦʨʠʛʠʥʘʣʴʥʦʝ 

ʩʨʝʜʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ 

ʧʨʝʧʘʨʘʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. ʇʨʠʤʝʥʝʥʠʝ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʬʠʪʦʥʮʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʝ ʚʳʟʚʘʣʦ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʆʨʠʛʠʥʘʣʴʥʦʝ ʬʠʪʦʥʮʠʜʥʦʝ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ ʩʨʝʜʩʪʚʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ ʥʘ ʧʦʨʘʞʸʥʥʫʶ 

ʜʦʣʶ ʚʳʤʝʥʠ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʢʦʨʦʚʘʤ 

ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʠ ʢʘʪʘʨʘʣʴʥʦʤ 

ʤʘʩʪʠʪʘʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ. 
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ʈʝʟʶʤʝ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʬʠʪʦʥʮʠʜʥʦʛʦ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʧʨʠ ʝʛʦ ʥʘʨʫʞʥʦʤ ʥʘʥʝʩʝʥʠʠ ʥʘ 

ʧʦʨʘʞʝʥʥʳʝ ʜʦʣʠ ʚʳʤʝʥʠ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʦʚ ʫ ʢʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʵʢʩʧʨʝʩʩ ʤʝʪʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʂʝʥʦʪʝʩʪʘ 

(KenoÈTest) ï ʦʧʨʝʜʝʣʠʪʝʣʷ ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʤʘʩʪʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʨʠʛʠʥʘʣʴʥʦʝ ʬʠʪʦʥʮʠʜʥʦʝ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ 

ʩʨʝʜʩʪʚʦ ï ʵʢʦʣʦʛʠʯʥʦʝ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʥʝ ʥʘʥʦʩʷʱʝʝ ʚʨʝʜʘ 

ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʴʶ ʠ ʩʦʩʪʦʷʥʠʶ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ ʚ ʮʝʣʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʦʝ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ, ʧʨʦʩʪʦʝ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʟʘʧʨʦʩʘʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʝʜʝʥʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʨʠʛʠʥʘʣʴʥʦʝ ʬʠʪʦʥʮʠʜʥʦʝ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ ʩʨʝʜʩʪʚʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ ʥʘʨʫʞʥʦ ʥʘ ʧʦʨʘʞʸʥʥʫʶ 

ʜʦʣʶ ʚʳʤʝʥʠ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʢʦʨʦʚʘʤ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʘʭ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ. 

 

THE EFFECT OF THE USE OF THE ORIGINAL PHYTONCIDAL ANTIMASTITIS AGENT 

ON THE INDICATORS OF SOMATIC CELLS IN MILK WITH COW MASTITIS 

 

Kalyazina N.Yu, Rodin V.N., Antoshin A.A. 

Summary 

 

The study is devoted to the study of the effect of a phytoncidal antimastitis agent on the 

indicators of somatic cells in cow milk when applied externally to the affected udder lobes. In the 

experiment, to detect subclinical and catarrhal mastitis in cows, the most effective express method 

was used using Kenotest (Keno È Test), a determinant of subclinical mastitis based on quantitative 

analysis of somatic cells. It has been established that the original phytoncidal antimastitis agent is an 

environmentally friendly, with the absence of any side effects, a means that does not harm the 

productive health and the state of the organism of the animal as a whole, cost-effective, efficient, easy 

to use and satisfying the needs of production with intensive animal husbandry. The original 

phytoncidal antimastitis agent is recommended to be applied 2 times a day externally to the affected 

udder lobe for 10 days to cows with subclinical and catarrhal mastitis to improve the quality of milk.
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ʉɸʅʀʊɸʈʅʆɽ ʂɸʏɽʉʊɺʆ ʀ ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʇʆʃʅʆʎɽʅʅʆʉʊʔ ʄʆʃʆʂɸ-

ʉʓʈʔʗ ʂʆʈʆɺ ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ ɺ ʈɸʎʀʆʅɸʍ ɸʂʊʀɺʀʈʆɺɸʅʅʆɻʆ 
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1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
2ʊʘʪʅʀʀʉʍ-ʆʉʇ ʌʀʎ ʂʘʟʅʎ ʈɸʅ 

3ʆɸʆ çʎʝʦʣʠʪʳ ʇʦʚʦʣʞʴʷè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʮʝʦʣʠʪ, ʣʘʢʪʠʨʫʶʱʠʝ ʢʦʨʦʚʳ, ʤʦʣʦʢʦ, ʩʘʥʠʪʘʨʥʦʝ 

ʢʘʯʝʩʪʚʦ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

Keywords: activated zeolite, lactating cows, milk, sanitary quality, biological value 

 

ʋʣʫʯʰʝʥʠʝ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʣʦʢʦʤ, ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʤ ʠ 

ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ ʧʨʦʜʫʢʪʦʤ, ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʟʘʜʘʯʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʚ ʈʦʩʩʠʠ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠè (ˉ 280-ʌɿ 01.01.2020). ɿʘʢʦʥ 

ʟʘʧʨʝʱʘʝʪ ʧʨʠʤʝʥʷʪʴ ʘʛʨʦʭʠʤʠʢʘʪʳ ʠ 

ʧʝʩʪʠʮʠʜʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʦʨʤʦʚ ʜʣʷ 

ʞʠʚʦʪʥʳʭ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʥʪʠʙʠʦʪʠʢʠ, ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʠ ʜʨ. [9, 

10]. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʢ ʨʘʮʠʦʥʫ ʞʠʚʦʪʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʭ 

ʮʝʦʣʠʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʫʥʠʢʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ: ʠʦʥʥʦ-ʦʙʤʝʥʥʳʤʠ, 

ʘʜʩʦʨʙʮʠʦʥʥʳʤʠ, ʤʦʣʝʢʫʣʷʨʥʦ-ʩʠʪʦʚʳʤʠ, 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʤʠ ʠ ʜʨ. [1, 4, 5, 10, 11]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʚ ʢʦʨʤʣʝʥʠʠ ʩʢʦʪʘ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʝʩʩʠʥʛʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʦʪʩʫʪʩʪʚʠʷ ʘʢʪʠʚʥʦʛʦ ʤʦʮʠʦʥʘ 

ʞʠʚʦʪʥʳʭ, ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ, ʜʝʬʠʮʠʪʘ 

ʤʠʥʝʨʘʣʴʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʦʢʘʟʳʚʘʶʱʝʛʦ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʟʜʦʨʦʚʣʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ [2, 3, 7]. 

ɺ ʈʊ ʢʦʤʧʘʥʠʝʡ ʆɸʆ çʎʝʦʣʠʪʳ 

ʇʦʚʦʣʞʴʷè ʩʦʟʜʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ 

ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʠ ʢʘʣʠʙʨʦʚʘʥʥʘʷ, 

ʦʙʝʩʧʳʣʝʥʥʘʷ ʤʠʥʝʨʘʣʴʥʘʷ 

ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

çZEOlè. ʄʝʭʘʥʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʷ 

ʧʨʠʨʦʜʥʦʛʦ ʮʝʦʣʠʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʳʨʴʷ, ʦʧʨʝʜʝʣʷʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ [6]. 

ʀʟʫʯʝʥʠʝ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʝʥʥʳʤ ʠʦʥʥʦ-

ʩʦʨʙʮʠʦʥʥʳʤ, ʤʦʣʝʢʫʣʷʨʥʦ-ʩʠʪʦʚʳʤ ʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʧʨʠʤʝʥʝʥʠʠ 

ʝʛʦ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʥʘ 

ʩʘʥʠʪʘʨʥʦʝ ʢʘʯʝʩʪʚʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦ 

ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ çZEOLè ʚ 

ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ 

ʨʘʮʠʦʥʳ ʧʨʦʚʝʜʝʥ ʥʘ ʣʘʢʪʠʨʫʶʱʠʭ 

ʢʦʨʦʚʘʭ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ ʉʍʇ çʀʙʨʘʛʠʤʦʚ 

ʠ ʂè ɸʧʘʩʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ. ɼʣʷ ʦʧʳʪʘ 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ 134 ʛʦʣʦʚʳ ʜʦʡʥʳʭ ʢʦʨʦʚ ʩ 
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ʦʭʚʘʪʦʤ ʫ ʥʠʭ ʧʝʨʠʦʜʘ ʨʘʟʜʦʷ ʠ ʧʦ 

ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʩ ʫʯʝʪʦʤ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚʦʟʨʘʩʪʘ, ʤʝʩʷʮʘ 

ʣʘʢʪʘʮʠʠ, ʞʠʚʦʡ ʤʘʩʩʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 2 

ʛʨʫʧʧʳ ï ʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ - ʧʦ 67 

ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ (ɸ.ʀ. ʆʚʩʷʥʥʠʢʦʚ, 

1976). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ 

ʩʦʩʪʘʚʠʣʘ 90 ʜʥʝʡ. 

ɺ ʧʝʨʠʦʜ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʙʳʣʠ 

ʦʜʠʥʘʢʦʚʳʤʠ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

ʟʘʢʣʶʯʘʣʘʩʴ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʞʠʚʦʪʥʳʤ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 

ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʜʦʙʘʚʣʷʣʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʮʝʦʣʠʪ ʠʟ ʨʘʩʯʝʪʘ 0,5 ʛ ʥʘ 

1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʢʦʨʦʚʳ.  

ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ 

ʩʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʦʚ ʞʠʚʦʪʥʳʤʠ 

ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ. ʅʘ ʜʘʥʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʢʦʨʤʣʝʥʠʝ ʢʦʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ 

ɸ.ʇ. ʂʘʣʘʰʥʠʢʦʚʘ ʠ ʜʨ. (2003) ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʩʠʩʪʝʤʝ 

ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʚʘʯʥʳʭ.  

ʋʯʝʪ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʚʝʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʞʝʤʝʩʷʯʥʳʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʜʦʝʢ. ɺʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʘʩʴ 

ʚ ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨʳ ʢʦʨʤʣʝʥʠʷ ʌɻɹʆʋ ɺʆ 

ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ. ʆʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɻʆʉʊ ʈ 31449-2013 

çʄʦʣʦʢʦ ʢʦʨʦʚʴʝ ʩʳʨʦʝ ʊʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷè. ʇʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʣʦʢʘ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, 

ʟʘʧʘʭ, ʚʢʫʩ, ʢʦʥʩʠʩʪʝʥʮʠʶ [8].  

ʇʦʣʫʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ 

ʧʦʜʚʝʨʛʥʫʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩʦʛʣʘʩʥʦ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤʤ 

Microsoft Excel-2007 ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦ ʉʪʴʶʜʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʩʪʦʡʢʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʚʳʰʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʦʨʦʚ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʨʘʮʠʦʥʳ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ. ʋʚʝʣʠʯʝʥʠʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʫʜʦʝʚ ʩʦʩʪʘʚʠʣʦ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ 0,40 ʢʛ ʠʣʠ 1,8 % ʢ ʢʦʥʪʨʦʣʶ. ɺ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʟʠʩʥʫʶ ʞʠʨʥʦʩʪʴ (3,4 %) 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʫʜʦʠ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 

ʙʳʣʠ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʥʘ 0,85 ʢʛ (3,4 %) (ʈÒ0,05).  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʤʠʤʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʤʦʣʦʢʘ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ 

ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʮʠʦʥʝ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʮʝʦʣʠʪ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ. 

ʉʳʨʦʝ ʤʦʣʦʢʦ ʧʦ ʩʚʦʝʡ ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʦʚ ʠ ʭʣʦʧʴʝʚ. ɺʢʫʩ ʠ ʟʘʧʘʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʣʦʢʘ 

ʙʳʣʠ ʩʚʦʡʩʪʚʝʥʥʳ ʜʣʷ ʩʚʝʞʝʛʦ ʠ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʦʣʦʢʘ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ 

ʟʘʧʘʭʦʚ, ʧʨʠʚʢʫʩʦʚ. ʎʚʝʪ ʤʦʣʦʢʘ ʢʦʣʝʙʘʣʩʷ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʦʛʦ 

(ʊʘʙʣʠʮʘ 1). ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʧʨʠ ʧʨʠʝʤʢʝ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʦʛʦ ʧʦʚʳʰʝʥʠʷ 

ʤʦʯʝʚʠʥʳ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (ʈʠʩʫʥʦʢ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ-ʩʳʨʴʷ ʢʦʨʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ (ɻʆʉʊ 31449-2013), n=67 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ  

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ  

ʙʝʟ ʦʩʘʜʢʦʚ ʠ ʭʣʦʧʴʝʚ 

ʦʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ  

ʙʝʟ ʦʩʘʜʢʦʚ ʠ ʭʣʦʧʴʝʚ 

ʂʦʥʩʠʩʪʝʥʮʠʷ  ʦʜʥʦʨʦʜʥʘʷ ʦʜʥʦʨʦʜʥʘʷ 

ɺʢʫʩ ʠ ʟʘʧʘʭ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ 

ʧʨʠʚʢʫʩʦʚ 

ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ 

ʧʨʠʚʢʫʩʦʚ 

ʎʚʝʪ  ʦʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʦʛʦ ʦʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʦʛʦ 
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ʈʠʩʫʥʦʢ 1 ï ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʚ ʢʦʥʮʝ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, 

n=67 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʫʩʨʝʜʥʸʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʥʘ 0,08 

ʘʙʩ. % (ʈÒ0,05), ʙʝʣʢʘ ï ʥʘ 0,05 ʘʙʩ.% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʕʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ, 

ʫʚʝʣʠʯʝʥʠʠ ʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝʩʢʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʫʙʮʦʚʦʤ ʩʦʜʝʨʞʠʤʦʤ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʝʚʘʨʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʯʘʪʢʠ ʢʦʨʤʦʚ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʚ ʨʘʮʠʦʥʳ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʘʛʨʦʤʠʥʝʨʘʣʘ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʮʝʦʣʠʪʘ 

ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʘʩʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ 

ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʝ ʤʦʯʝʚʠʥʳ ʚ ʤʦʣʦʢʝ ʥʘ 1,98 ʤʛ% 

(6,0%; ʈÒ0,05) ʠ ʧʦʚʳʰʝʥʠʝ ʄɼɹ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ 

ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ.  

ʇʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ, ʣʘʢʪʦʟʝ, 

ʉʆʄʆ ʤʦʣʦʢʦ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ, 

ʠʭ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʘʥʠʪʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ, ʪʦ ʧʦʢʘʟʘʪʝʣʴ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʚ ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʮʝʦʣʠʪ, ʩʫʱʝʩʪʚʝʥʥʦ ʙʳʣ 

ʥʠʞʝ (ʥʘ 33,1 ʪʳʩ./ʤʣ ʠʣʠ ʥʘ 16,5%; 

ʈÒ0,05), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʚʝʜʝʥʠʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ 

çZEOLè ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5 ʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ ʚ ʨʘʮʠʦʥʳ ʜʦʡʥʳʭ ʢʦʨʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ-ʩʳʨʴʷ, ʧʦʣʫʯʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʧʦʣʥʦʮʝʥʥʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 
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ʉɸʅʀʊɸʈʅʆɽ ʂɸʏɽʉʊɺʆ ʀ ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʇʆʃʅʆʎɽʅʅʆʉʊʔ ʄʆʃʆʂɸ-ʉʓʈʔʗ 

ʂʆʈʆɺ ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ ɺ ʈɸʎʀʆʅɸʍ ɸʂʊʀɺʀʈʆɺɸʅʅʆɻʆ ʎɽʆʃʀʊɸ çZEOLè 

 

ʂʘʰʘʝʚʘ ɸ.ʈ., ɸʭʤʝʪʟʷʥʦʚʘ ʌ.ʂ., ʐʘʢʠʨʦʚ ʐ.ʂ., ʗʨʫʣʣʠʥ ʄ.ʈ., ʍʘʰʠʤʦʚ ʈ.ʀ. 

ʈʝʟʶʤʝ 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʦʣʦʯʥʦʤ 

ʩʢʦʪʦʚʦʜʩʪʚʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5 ʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʫʜʦʷ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʟʠʩʥʫʶ ʞʠʨʥʦʩʪʴ (3,4%) ʥʘ 0,85 ʢʛ (3,44%) (ʈÒ0,05) ʠ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ. ɺ ʮʝʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʙʘʚʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

 

SANITARY QUALITY AND BIOLOGICAL USEFULNESS OF RAW MILK OF COWS WHEN 

USING ACTIVATED ZEOLITE "ZEOL" IN DIETS 

 

Kashaeva A.R., Akhmetzyanova F.K., Shakirov Sh.K., Yarullin M.R., Hashimov R.I. 

Summary 

 

The paper presents the results that prove that the use of activated zeolite in dairy cattle 

breeding, in an amount of 0.5 g per 1 kg of live weight, contributes to an increase in milk yield in 

terms of basic fat content (3.4%) by 0.85 kg (3.44%) (PÒ0.05) and improves the quality of milk. In 

general, the use of additives ensures the production of environmentally friendly organic livestock 

products. 
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ɺʃʀʗʅʀɽ ʂʆɹɸʃʔʊɸ ɺ ʅɸʅʆʈɸɿʄɽʈʅʆʁ ʌʆʈʄɽ ʅɸ ɻɽʄɸʊʆʃʆɻʀʏɽʉʂʀɽ 

ʇʆʂɸɿɸʊɽʃʀ ʀ ʇʈʀʈʆʉʊ ɾʀɺʆʁ ʄɸʉʉʓ ʄʆʃʆɼʅʗʂɸ ʆɺɽʎ 

ʈʆʄɸʅʆɺʉʂʆʁ ʇʆʈʆɼʓ 

 

ʂʘʰʠʨʠʥʘ ʃ.ɻ. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ɼʝʥʠʩʢʠʥ ɼ.ʖ. ï ʘʩʧʠʨʘʥʪ  

 

ʌɻɹʆʋ ɺʆ çʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʇ.ɸ. ʂʦʩʪʳʯʝʚʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʨʘʟʤʝʨʥʳʡ ʧʦʨʦʰʦʢ ʢʦʙʘʣʴʪʘ, ʙʠʦʭʠʤʠʷ ʢʨʦʚʠ, ʤʦʣʦʜʥʷʢ 

ʨʦʤʘʥʦʚʩʢʦʡ ʧʦʨʦʜʳ 

Keywords: nanosized cobalt powder, blood biochemistry, sheep of the Romanov breed 

 

ʆʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʚʥʦʩʷʪ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, 

ʢʦʣʭʦʟʥʦ-ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ (ʂʌʂ) ʠ 

ʜʨ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʝ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʩʬʝʨʳ ʚʥʦʩʷʪ 

ʭʦʟʷʡʩʪʚʘ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʦʚʮʝʚʦʜʩʪʚʦʤ. 

ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʳʨʴʝʤ ʧʠʱʝʚʫʶ ʠ 

ʪʝʢʩʪʠʣʴʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ 

ʦʪ ʦʚʝʮ ʧʦʣʫʯʘʶʪ ʤʷʩʦ, ʤʦʣʦʢʦ ʠ ʰʝʨʩʪʴ. 

ɹʘʨʘʥʠʥʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʣʴʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʩʧʨʦʩʦʤ ʫ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʦʚʝʯʴʝʛʦ ʤʦʣʦʢʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪ 

ʩʳʨʳ ʧʨʝʤʠʘʣʴʥʳʭ ʢʣʘʩʩʦʚ. ʇʦʵʪʦʤʫ 

ʨʘʟʚʠʪʠʝ ʦʚʮʝʚʦʜʩʪʚʘ, ʢʘʢ ʦʪʨʘʩʣʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʳʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ 

ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ, ʦʟʜʦʨʦʚʣʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ. ʇʦʠʩʢ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʥʠʭ 

ʧʨʦʜʫʢʮʠʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ [1]. 

ʇʨʦʛʨʝʩʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 

ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʝ ʷʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʳʤ. ʈʘʟʚʠʪʠʝ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʧʦʩʦʙʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʟʜʦʨʦʚʴʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ. ʈʘʟʤʝʨ 

ʥʘʥʦʯʘʩʪʠʮ ʩʦʧʦʩʪʘʚʠʤ ʩ ʢʣʝʪʦʯʥʳʤʠ 

ʤʝʤʙʨʘʥʘʤʠ ʠ ʩʪʝʥʢʘʤʠ ʢʘʧʠʣʣʷʨʦʚ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʢʣʶʯʝʥʠʶ ʥʘʥʦʨʘʟʤʝʨʥʳʭ 

ʬʦʨʤ (ʅʈʌ) ʤʝʪʘʣʣʦʚ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʙʘʣʴʪʘ 

ʚ ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʬʦʨʤʝ ʥʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʠʨʦʩʪ 

ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ ʙʘʨʘʥʯʠʢʦʚ 

ʨʦʤʘʥʦʚʩʢʦʡ ʧʦʨʦʜʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʧʳʪ ʚʳʧʦʣʥʷʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ɸʆ 

çʆʢʪʷʙʨʴʩʢʦʝè, ʇʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʨʘʥʯʠʢʘʭ ʚ 

ʚʦʟʨʘʩʪʝ 2,5 ʤʝʩʷʮʝʚ, ʧʦʩʣʝ ʠʭ ʦʪʙʠʚʢʠ ʦʪ 

ʤʘʪʝʨʝʡ. ɾʠʚʦʪʥʳʝ ʚ ʛʨʫʧʧʳ ʦʪʙʠʨʘʣʠʩʴ 

ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ: ʫʯʠʪʳʚʘʣʘʩʴ 

ʧʦʨʦʜʥʦʩʪʴ, ʜʘʪʘ ʨʦʞʜʝʥʠʷ, ʞʠʚʘʷ ʤʘʩʩʘ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʨʘʟʣʠʯʠʷ ʚ ʞʠʚʦʡ 

ʤʘʩʩʝ ʦʜʥʦʡ ʛʦʣʦʚʳ ʥʝ ʧʨʝʚʳʰʘʣʠ 5,0 %.  

ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 2 

ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʦʧʳʪʥʫʶ, ʚ ʢʘʞʜʦʡ 

ʧʦ 5 ʛʦʣʦʚ ʤʘʩʩʦʡ 20,0Ñ1,0 ʢʛ. ʆʧʳʪʥʳʝ 

ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʚ 

ʦʮʘʨʢʘʭ, ʦʪʜʝʣʴʥʦ ʦʪ ʦʙʱʝʛʦ ʩʪʘʜʘ, ʛʜʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʭ ʢʦʨʤʣʝʥʠʝ, ʘ ʚ ʜʥʝʚʥʦʝ 

ʚʨʝʤʷ ʦʥʠ ʚʳʧʘʩʘʣʠʩʴ ʚʤʝʩʪʝ ʩʦ ʚʩʝʤ 
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ʧʦʛʦʣʦʚʴʝʤ. ʇʨʠ ʵʪʦʤ ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʤʝʪʠʣʠʩʴ ʢʨʘʩʢʦʡ 

ʨʘʟʥʦʛʦ ʮʚʝʪʘ. ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʦʧʳʪʘ ʚʩʝ 

ʠʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʂʦʙʘʣʴʪ ʚ ʥʘʥʦʬʦʨʤʝ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʦʥ ʩʪʠʤʫʣʠʨʫʝʪ 

ʨʘʙʦʪʫ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʨʛʘʥʦʚ 

ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʫʩʠʣʠʚʘʝʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, 

ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʊʘʢʦʡ ʧʨʝʧʘʨʘʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʤʘʣʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʜʝʡʩʪʚʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ ʠʟ-ʟʘ ʤʘʣʳʭ ʜʦʟ 

ʧʨʠʤʝʥʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʢʦʙʘʣʴʪ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʥʘʨʷʜʫ ʩ 

ʞʝʣʝʟʦʤ ʠ ʤʝʜʴʶ, ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 

ʛʝʤʦʧʦʵʟʝ, ʠʟʫʯʝʥʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʚ 

ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ [2, 3]. 

ʂʦʙʘʣʴʪ ʚ ʅʈʌ ʧʝʨʝʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠ ʚ ʚʦʜʥʦʡ 

ʩʨʝʜʝ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʫʩʪʘʥʦʚʢʝ 

çɻʈɸɼè. ʇʦʜʛʦʪʦʚʣʝʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ 

ʧʝʨʝʜ ʢʦʨʤʣʝʥʠʝʤ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʢʦʤʙʠʢʦʨʤ ʚ ʜʦʟʠʨʦʚʢʝ 0,02 ʤʛ/ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ [3] ʜʣʷ ʙʘʨʘʥʯʠʢʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʦʜʠʥ ʨʘʟ ʚ 7 ʜʥʝʡ ʠʣʠ 4 ʨʘʟʘ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʩʪʘʚʠʣʘ 30 ʜʥʝʡ. 

ɾʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ ʨʘʮʠʦʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʈɸʉʍʅ [4], 

ʝʞʝʜʥʝʚʥʦ ʦʩʤʘʪʨʠʚʘʣʠʩʴ ʚʨʘʯʦʤ ʠ ʠʭ 

ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʢʣʠʥʠʯʝʩʢʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ.  

ʆʪʙʦʨ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʧʝʨʝʜ 

ʫʪʨʝʥʥʠʤ ʧʨʠʝʤʦʤ ʢʦʨʤʘ ʠʟ ʢʨʘʥʠʘʣʴʥʦʡ 

ʙʝʜʨʝʥʥʦʡ ʚʝʥʳ ʚ ʚʘʢʫʪʝʡʥʝʨʳ ʢʘʞʜʳʝ 10 

ʜʥʝʡ, ʪʨʠʞʜʳ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠ ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʈʷʟʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʇ.ɸ. ʂʦʩʪʳʯʝʚʘ, ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ ApelPD-303UV. ɺʟʚʝʰʠʚʘʥʠʝ 

ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʥʘ ʚʝʩʘʭ çɹʘʪʠʩʢʘʬ ʍ 

2è. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ ʦʚʝʮ 

ʪʨʝʙʫʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʨʷʜʘ ʪʨʝʙʦʚʘʥʠʡ, ʘ 

ʠʤʝʥʥʦ, ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʤʦʮʠʦʥ, 

ʫʭʦʜ, ʨʘʙʦʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʙʦʪʘ 

ʨʫʙʮʦʚʦʡ ʤʠʢʨʦʬʣʦʨʳ ʤʦʣʦʜʥʷʢʘ ʜʦ 3-4 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʝ 

ʧʦʣʥʦʮʝʥʥʦ, ʪʘʢ ʢʘʢ ʦʪʜʝʣʳ ʧʨʝʜʞʝʣʫʜʢʦʚ 

ʥʝ ʜʦ ʢʦʥʮʘ ʩʬʦʨʤʠʨʦʚʘʥʳ. ʇʦʵʪʦʤʫ 

ʤʦʣʦʜʥʷʢ ʥʘʠʙʦʣʝʝ ʥʫʞʜʘʝʪʩʷ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʩʪʦʯʥʠʢʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʣʠʷʪʴ 

ʥʘ ʩʪʝʧʝʥʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʘ 

ʪʘʢʞʝ ʥʘ ʫʩʚʦʷʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʃ.ɺ. ʂʦʚʘʣʝʥʢʦ ʠ 

ɻ.ʕ. ʌʦʣʤʘʥʠʩʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʬʦʨʤʳ ʤʝʪʘʣʣʦʚ ʚ 

ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʚ ʜʦʟʝ ʦʪ 2,0 ʜʦ 6,6 

ʤʢʛ/ʢʛ ʫʩʠʣʠʚʘʝʪ ʨʦʩʪ ʞʠʚʦʪʥʳʭ, 

ʘʢʪʠʚʠʟʠʨʫʝʪ ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʢʘʟʘʪʝʣʴ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ [5].  

ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʅʘ 10-ʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʨʦʚʠ 

ʙʘʨʘʥʯʠʢʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʘʩʥʳʭ ʢʨʦʚʷʥʳʭ ʢʣʝʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʥʘ 6,45 % ʙʦʣʴʰʝ. 

ʇʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 

3,92 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʘ 

ʛʝʤʘʪʦʢʨʠʪʥʘʷ ʚʝʣʠʯʠʥʘ - ʥʘ 2,05 %.  

ʅʘ 20-ʝ ʠ 30-ʝ ʩʫʪʢʠ ʫʨʦʚʝʥʴ 

ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʙʳʣ ʚʳʰʝ ʥʘ 

9,63 % ʠ 10,43 %, ʘ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ 

ʧʦʚʳʩʠʣʩʷ ʥʘ 9,02 % ʠ 10,09 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʦʢʘʟʘʪʝʣʴ 

ʛʝʤʘʪʦʢʨʠʪʘ ʫʚʝʣʠʯʠʣʩʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 6,21 % ʠ 9,44 

% ʥʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʘʜʘ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚʳʭ 

ʬʨʘʢʮʠʡ ð ʘʣʴʙʫʤʠʥʘ ʠ ʛʣʦʙʫʣʠʥʦʚ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʙʝʣʢʦʚ ʢʨʦʚʠ 

ʤʥʦʛʦʛʨʘʥʥʘ: ʦʥʠ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʢʦʣʣʦʠʜʥʦ-ʦʥʢʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, 

ʧʦʩʪʦʷʥʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ, ʩʚʷʟʳʚʘʶʪ 
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ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʠ, ʟʘʜʝʨʞʠʚʘʷ ʠʭ ʚ 

ʢʨʦʚʝʥʦʩʥʦʤ ʨʫʩʣʝ, ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʧʦʩʪʦʷʥʩʪʚʦ ʨʅ, 

ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʙʫʬʝʨʥʳʭ ʩʠʩʪʝʤ.  

 

ʊʘʙʣʠʮʘ 1 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʘʨʘʥʯʠʢʦʚ (n=10) 

ʇʦʢʘʟʘʪʝʣʴ  
ɻʨʫʧʧʳ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʅʘ 10 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 8,22 Ñ 0,41 8,75 Ñ 0,43 

 ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 112,3 Ñ 4,2 116,7 Ñ 4,4 

ɻʝʤʘʪʦʢʨʠʪ, % 34,1 Ñ 1,98 34,8 Ñ 2,03 

ʅʘ 20 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 8,31 Ñ 0,49 9,11 Ñ 0,51 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 109,7 Ñ 3,8 119,6 Ñ 4,2 

ɻʝʤʘʪʦʢʨʠʪ, % 33,8 Ñ 1,97 35,9 Ñ 1,99 

ʅʘ 30 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 8,44 Ñ 0,49 9,32 Ñ 0,56 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 112,9 Ñ 4,4 124,4 Ñ 4,7 

ɻʝʤʘʪʦʢʨʠʪ, % 33,9 Ñ 1,96 37,1 Ñ 2,01 

 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚ ʧʣʘʟʤʳ ʢʨʦʚʠ ʙʘʨʘʥʯʠʢʦʚ (n=10) 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 
ɻʨʫʧʧʳ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʅʘ 10 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 66,28 Ñ 0,69 68,98 Ñ 0,62 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 26,71 Ñ 0,49 27,91 Ñ 0,46 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 41,27 Ñ 0,42 43,17 Ñ 0,35 

ʅʘ 20 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 67,29 Ñ 0,70 70,92 Ñ 0,72 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 27,73 Ñ 0,48 29,21 Ñ 0,58 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 42,19 Ñ 0,39 44,32 Ñ 0,61 

ʅʘ 30 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 67,98 Ñ 0,67 73,16 Ñ 0,59 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 28,76 Ñ 0,45 30,62 Ñ 0,42 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 41,87 Ñ 0,44 44,56 Ñ 0,39 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʙʘʨʘʥʯʠʢʦʚ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ (n=10) 



123  

ʈʘʟʥʠʮʘ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʦʙʱʝʛʦ ʙʝʣʢʘ 

ʥʘ 10-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 2,7 ʛ/ʣ, ʚ 

ʧʦʣʴʟʫ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʘ ʥʘ 20-ʝ ʠ 30-ʝ 

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 3,63 ʛ/ʣ ʠ 5,18 ʛ/ʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʘʢʞʝ ʚ ʧʦʣʴʟʫ ʦʧʳʪʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʣʴʙʫʤʠʥʦʚ ʠ ʛʣʦʙʫʣʠʥʦʚ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ ʙʘʨʘʥʯʠʢʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʥʘ 10-ʝ ʩʫʪʢʠ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 

4,49 % ʠ 4,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ 20-ʝ 

ʩʫʪʢʠ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʘʣʴʙʫʤʠʥʦʚ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʧʦʚʳʩʠʣʩʷ ʥʘ 5,34 %, ʘ 

ʛʣʦʙʫʣʠʥʦʚ ʥʘ 5,05 %. ʅʘ 30-ʝ ʩʫʪʢʠ ʦʪʙʦʨʘ 

ʧʨʦʙ ʢʨʦʚʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ ʨʘʟʥʠʮʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʘʣʴʙʫʤʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʠʣʘ 6,47 %, ʘ 

ʛʣʦʙʫʣʠʥʦʚʦʡ 6,42 % ʚ ʧʦʣʴʟʫ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. 

ʀʟʤʝʥʝʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ ʩʪʦʨʦʥʫ ʠʭ 

ʫʚʝʣʠʯʝʥʠʷ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʙʘʨʘʥʯʠʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɺʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʢʦʙʘʣʴʪʘ ʚ ʅʈʌ 

ʚ ʨʘʮʠʦʥʳ ʙʘʨʘʥʯʠʢʦʚ ʫʞʝ ʢ 10-ʤ ʩʫʪʢʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʚʳʨʘʟʠʣʩʷ ʚ ʧʨʠʨʦʩʪʝ 

ʞʠʚʦʡ ʤʘʩʩʳ. ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ 

ʙʘʨʘʥʯʠʢʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 

22,0Ñ1,1 ʢʛ, ʯʪʦ ʥʘ 1 ʢʛ ʙʦʣʴʰʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʘ 20-ʝ ʩʫʪʢʠ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʘʤʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 5,86 %, ʚ ʧʦʣʴʟʫ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʘ ʥʘ 30-ʝ ʩʫʪʢʠ ʦʥʘ 

ʩʦʩʪʘʚʠʣʘ 6,49 %. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʢʦʙʘʣʴʪʘ ʚ ʅʈʌ ʚ ʨʘʮʠʦʥʘʭ 

ʤʦʣʦʜʥʷʢʘ ʙʘʨʘʥʯʠʢʦʚ, ʢʦʥʩʪʘʪʠʨʫʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ 

ʧʨʦʮʝʩʩʳ ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʚʳʨʘʟʠʣʦʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʧʦʢʘʟʘʪʝʣʷʭ 

ʛʝʤʘʪʦʢʨʠʪʘ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʦʙʝʥʥʦ 

ʥʘʛʣʷʜʥʳ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʥʘ 30-ʝ 

ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 6,5 %. ʉʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚʦʟʨʦʩʣʦ ʥʘ 6,6 %, ʘ 

ʛʝʤʘʪʦʢʨʠʪʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 2,3 

% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʧʣʘʟʤʳ ʢʨʦʚʠ ʪʘʢʞʝ ʠʟʤʝʥʷʣʠʩʴ. ʆʙʱʝʡ 

ʙʝʣʦʢ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 6,05 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚ ʢʦʥʪʨʦʣʝ ʥʘ 2,56 %, ʪ.ʝ. ʚ 2,3 ʨʘʟʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʣʴʙʫʤʠʥʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 9,7 %, ʘ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 7,67 

%, ʪ.ʝ. ʚ 1,2 ʨʘʟʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʣʦʙʫʣʠʥʦʚ ʚ 

ʦʧʳʪʝ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 3,2 %, ʚ ʢʦʥʪʨʦʣʝ ʥʘ 

1,45 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʣʦʞʝʥʥʳʝ ʚʳʰʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʚ ʨʘʮʠʦʥʳ ʤʦʣʦʜʥʷʢʘ ʙʘʨʘʥʯʠʢʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʅʈʌ ʢʦʙʘʣʴʪʘ ʚ ʜʦʟʠʨʦʚʢʝ 0,02 

ʤʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʦʜʠʥ ʨʘʟ ʚ 7 ʜʥʝʡ 

ʫʣʫʯʰʠʣʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʙʘʨʘʥʯʠʢʦʚ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ.  
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ʈʝʟʶʤʝ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʨʘʥʯʠʢʘʭ ʚ ʚʦʟʨʘʩʪʝ 2,5 ʤʝʩʷʮʝʚ. 

ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 2 ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʦʧʳʪʥʫʶ, ʚ ʢʘʞʜʦʡ ʧʦ 5 ʛʦʣʦʚ 

ʤʘʩʩʦʡ 20,0Ñ1,0 ʢʛ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʧʝʨʝʜ ʢʦʨʤʣʝʥʠʝʤ ʦʙʨʘʙʘʪʳʚʘʣʠ ʢʦʤʙʠʢʦʨʤ 

ʚ ʜʦʟʠʨʦʚʢʝ 0,02 ʤʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʙʘʨʘʥʯʠʢʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʜʠʥ ʨʘʟ ʚ 7 ʜʥʝʡ ʠʣʠ 4 ʨʘʟʘ 

ʟʘ ʚʩʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 30 ʜʥʝʡ. 

ʆʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʳ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʥʘ 30-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 

6,5 %. ʉʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚʦʟʨʦʩʣʦ ʥʘ 6,6 %, ʘ ʛʝʤʘʪʦʢʨʠʪʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 

2,3 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʣʘʟʤʳ ʢʨʦʚʠ ʪʘʢʞʝ ʠʟʤʝʥʷʣʠʩʴ. ʆʙʱʝʡ ʙʝʣʦʢ ʟʘ 

ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 6,05 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 

2,56 %, ʪ.ʝ. ʚ 2,3 ʨʘʟʘ. ʂʦʣʠʯʝʩʪʚʦ ʘʣʴʙʫʤʠʥʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 9,7 %, ʘ ʚ 

ʢʦʥʪʨʦʣʝ ʥʘ 7,67 %, ʪ.ʝ. ʚ 1,2 ʨʘʟʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʣʦʙʫʣʠʥʦʚ ʚ ʦʧʳʪʝ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 3,2 %, ʚ 

ʢʦʥʪʨʦʣʝ ʥʘ 1,45 %. 

 

INFLUENCE OF COBALT IN A NANOSIZED FORM ON HEMATOLOGICAL INDICATORS 

AND LIVE WEIGHT GAIN OF YOUNG SHEETS OF THE ROMANOV BREED 

 

Kashirina L.G., Deniskin D.Yu. 

Summary 

 

Experimental studies were carried out on rams at the age of 2.5 months. Animals were formed 

into 2 groups: control and experimental, each with 5 animals weighing 20.0Ñ1.0 kg. The compound 

feed was treated with the prepared preparation before feeding at a dosage of 0.02 mg/kg of live weight 

of the rams of the experimental group, once every 7 days, 4 times during the entire study period. The 

duration of the experiment was 30 days. 

These results were especially evident on the 30th day of the experiment in terms of the number 

of erythrocytes, which in the experimental group of animals increased by 6.5 % during the study 

period. The content of hemoglobin increased by 6.6 %, and the hematocrit value increased by 2.3 % 

compared with the control. 

The indicators of the protein component of the blood plasma also changed. The total protein 

over the period of research in the experimental group increased by 6.05 %, while in the control group 

it increased by 2.56 %, i.e. 2.3 times. The amount of albumins in the experimental group increased 

by 9.7 %, and in the control group by 7.67 %, i.e. 1.2 times. The content of globulins in the experiment 

increased by 3.2 %, in the control by 1.45 %.
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ʀɿʄɽʅɽʅʀɽ ʂʆʅʎɽʅʊʈɸʎʀʀ ʄɽʊɸɹʆʃʀʊʆɺ ɺ ʄʆʃʆʂɽ ʃɸʂʊʀʈʋʖʑʀʍ 

ʂʆʈʆɺ ʇʈʀ ʉʂɸʈʄʃʀɺɸʅʀʀ ʄʀʅɽʈɸʃʔʅʆ-ʇʈʆɹʀʆʊʀʏɽʉʂʀʍ ʂʆʈʄʆɺʓʍ 
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ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʧʨʦʜʚʠʞʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʩ ʮʝʣʴʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʣʷ ʥʘʩʳʱʝʥʠʷ 

ʨʳʥʢʘ ʚʳʩʦʢʦʮʝʥʥʳʤ ʤʦʣʦʢʦʤ ʠ 

ʤʦʣʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ [7]. ʅʝʨʝʜʢʦ, 

ʢʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ 

ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʥʘʜʦʝʥʥʦʛʦ ʦʪ 

ʢʦʨʦʚʳ. ɹʦʣʴʰʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʠ 

ʛʘʨʤʦʥʠʯʥʦʡ ʨʘʙʦʪʝ ʨʫʙʮʘ ʠ ʧʨʦʮʝʩʩʘʤ 

ʧʠʱʝʚʘʨʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʥʝʤ ʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʨʫʙʮʦʚʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʥʝʢʦʪʦʨʳʝ ʧʘʪʦʣʦʛʠʠ, 

ʩʢʘʟʳʚʘʶʱʠʝʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʠ 

ʩʚʦʡʩʪʚ ʤʦʣʦʢʘ, ʘ ʠʤʝʥʥʦ: 

ʛʠʧʦʤʠʢʨʦʵʣʝʤʝʥʪʦʟʳ ʠ ʛʠʧʦʚʠʪʘʤʠʥʦʟʳ, 

ʤʠʢʦʪʦʢʩʠʢʦʟʳ, ʢʝʪʦʟʳ ʠ ʘʮʠʜʦʟʳ, 

ʦʞʠʨʝʥʠʷ ʠ ʤʘʩʪʠʪʳ. ʆʪʤʝʯʘʝʪʩʷ ʠ ʨʦʣʴ 

ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʪʠʧʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ-

ʪʦ: ʩʪʘʜʠʷ ʣʘʢʪʘʮʠʠ ʠ ʚʦʟʨʘʩʪ [6, 9, 10].  

ʆʜʥʘʢʦ, ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ, 

ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ 

(ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ) ʤʦʛʫʪ ʙʳʪʴ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʙʣʘʛʦʜʘʨʷ ʠʟʤʝʥʝʥʠʶ 

ʢʦʨʤʣʝʥʠʷ [3, 14]. ʅʘʧʨʠʤʝʨ, ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʤʦʣʦʢʘ (ʤʘʩʣʦ, 

ʩʳʨ), ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ 

ʮʝʣʦʤ, ʥʘʨʷʜʫ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʚʥʦ ʢʘʢ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʫʯʝʥʥʦʛʦ ʤʦʣʦʢʘ, ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʮʠʦʥʦʚ, 

ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʟʘʢʣʘʜʢʝ ʩʝʥʘʞʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʦʢʫʣʷʥʪʦʚ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʨʘʩʪʘʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʤʦʣʦʢʝ ʢʘʢ ʢʘʟʝʠʥʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ 

ʩʥʠʞʝʥʠʶ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ ʠ ʬʨʘʢʮʠʡ 

(ʛʘʤʤʘ-ʢʘʟʝʠʥ) ʚ ʩʨʝʜʥʝʤ ʥʘ 2,55; 1,45 ʠ 0,6 

% [4, 5]. 

ʇʨʠ ʦʪʢʣʦʥʝʥʠʠ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʫʢʪʫʨ  rʨʘʮʠʦʥʦʚ ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʶʪʩʷ 

ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ: 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ, 

ʚʦʟʨʘʩʪʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʢʝʪʦʥʦʚʳʭ ʪʝʣ. 

ʆʩʦʙʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʵʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫ 

ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ [1, 2, 8]. 

ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʩʦʦʙʱʘʣʦʩʴ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʭʘʨʘʢʪʝʨʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ ʠ ʝʛʦ ʟʜʦʨʦʚʴʝʤ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʚʳʷʚʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʠ ʤʦʯʝʚʠʥʳ ʚ ʤʦʣʦʢʝ 

ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʮʝʥʢʫ ʫʨʦʚʥʶ ʙʝʣʢʦʚʦ-

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʢʦʨʦʚ [8, 13]. 

ɺ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ ʤʦʣʦʢʦ ʩʦʜʝʨʞʠʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʝʪʦʥʦʚʳʭ ʪʝʣ, ʘ ʩʦʦʪʥʦʰʝʥʠʝ ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ ʞʠʨʘ ʢ ʙʝʣʢʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʧʨʷʞʝʥʥʳʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ 

ʠ ʤʦʙʠʣʠʟʘʮʠʠ ʠʟ ʜʝʧʦ ʞʠʨʦʚʳʭ ʟʘʧʘʩʦʚ 

ʪʝʣʘ [15]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ 

ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʘʢʪʫʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʫʨʦʚʥʷ 

ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ 
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ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ 

ʢʦʨʤʣʝʥʠʷ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʩ ʧʨʦʙʠʦʪʠʢʘʤʠ 

ʂʣʶʚʝʨ ʇʨʦ ʠ ʇʨʦʚʠʪʦʣ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʆʆʆ 

çɺʦʟʨʦʞʜʝʥʠʝè ɸʨʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ ʪʨʝʭ 

ʛʨʫʧʧʘʭ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʧʦ 13 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ ʧʦ ʤʝʪʦʜʠʢʝ ɸ.ʀ. ʆʚʩʷʥʥʠʢʦʚʘ 

(1976). ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ 

ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʩʦʩʪʦʷʣ ʠʟ ʩʝʥʘʞʘ ʠʟ 

ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ, ʩʠʣʦʩʘ 

ʢʫʢʫʨʫʟʥʦʛʦ, ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʩʚʝʞʝʡ, 

ʨʘʧʩʦʚʦʛʦ ʰʨʦʪʘ, ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʠ ʷʯʤʝʥʷ, 

ʩʦʣʠ ʧʦʚʘʨʝʥʥʦʡ, ʤʝʣʘ ʢʦʨʤʦʚʦʛʦ, 

ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ. 

ʂʦʨʦʚʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʮʝʦʣʠʪ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧ ï ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʮʝʦʣʠʪ ʩ 

ʜʨʦʞʞʝʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ ʂʣʶʚʝʨ 

ʇʨʦ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʦʡ ʇʨʦʚʠʪʦʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 80 

ʜʥʝʡ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʜʦʝʥʠʷ ʥʘ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣʦ 90 

ʜʥʝʡ. 

ɺʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʣʦʚʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ, ʘ 

ʦʙʨʘʱʝʥʠʝ ʩ ʞʠʚʦʪʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʠ ʟʘʨʫʙʝʞʥʳʤ ʵʪʠʯʝʩʢʠʤ 

ʥʦʨʤʘʤ.  

ʇʨʦʙʳ ʤʦʣʦʢʘ ʦʪʙʠʨʘʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦ ɻʆʉʊ 26809-86. ɸʥʘʣʠʟ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥ ʥʘ ʙʘʟʝ 

ɸʆ ɻʇʇ çʕʣʠʪʘè ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ ʤʦʣʦʢʘ MilcoScan 7RM: pH ʧʦ 

ISO 26323:2009; ʤʦʯʝʚʠʥʘ ʧʦ ISO 

14637:2004; ɹʆʄʂ ʠ ʘʮʝʪʦʥ ï ʧʦ de Roos 

(2007). ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ 122011800138-7 

[12]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1, 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʜʚʠʛ ʨʅ ʤʦʣʦʢʘ ʢʦʨʦʚ ʚ 

ʢʠʩʣʫʶ ʩʪʦʨʦʥʫ ʢ 80 ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠʯʝʤ, ʝʩʣʠ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʫʧʦʤʷʥʫʪʦʝ ʚʳʰʝ ʠʟʤʝʥʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʦ 1,51 % ʠ ʦʢʘʟʘʣʦʩʴ 

ʜʦʩʪʦʚʝʨʥʳʤ (ʈ᾽0,01), ʪʦ ʫ ʞʠʚʦʪʥʳʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʤʝʪʠʣʘʩʴ ʣʠʰʴ 

ʪʝʥʜʝʥʮʠʷ, ʩʦʩʪʘʚʠʚʰʘʷ 1,06 ʠ 0,91 % ʫ 

ʦʩʦʙʝʡ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʨʅ ʤʦʣʦʢʘ (n=5) 

 

ʆʮʝʥʢʦʡ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ 

ʤʦʯʝʚʠʥʳ ʫʩʪʘʥʦʚʠʣʠ (ʈʠʩʫʥʦʢ 2), ʯʪʦ ʫ 

ʢʦʨʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧ r ʚʝʣʠʯʠʥʘ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 16,70 % (ʈ᾽0,05), ʪʦʛʜʘ 

ʢʘʢ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ, 

ʥʘʦʙʦʨʦʪ, ï ʩʥʠʞʘʝʪʩʷ ʥʘ 14,42 (ʈ᾽0,05) ʠ 

7,02 (ʈ᾽0,05) % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʫ ʦʩʦʙʝʡ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ 

ʥʘ 80 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ 

ʥʠʞʝ ʪʘʢʦʚʦʛʦ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 22,85 (ʈ᾽0,05) 

ʠ 20,91 (ʈ᾽0,05) % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 



127  

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ ʚ ʤʦʣʦʢʝ (n=5) 

 

ɸʥʘʣʠʟʠʨʫʷ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ 

ʘʮʝʪʦʥʘ ʚ ʤʦʣʦʢʝ (ʈʠʩʫʥʦʢ 3 ʘ) ʚʳʷʚʠʣʠ 

ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʤʦʣʦʢʝ ʢʦʨʦʚ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʥʘ 

14,29 ʠ 50,00 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʘʢʦ, 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʳʤʠ. ʋ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʘʮʝʪʦʥʘ ʚ ʤʦʣʦʢʝ, ʧʨʠʯʝʤ 

ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʙʳʣ ʜʦʩʪʦʚʝʨʥʳʤ ï 

60,00 %. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 80 ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʮʝʪʦʥʘ ʚ 

ʤʦʣʦʢʝ ʢʦʨʦʚ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ 

ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʷ ʚ 

ʢʦʥʪʨʦʣʝ ʥʘ 50,00 (ʨ ᾽ 0,01) ʠ 75,00 (ʨ ᾽ 

0,01) % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘ ʨʠʩʫʥʢʝ 3 ʙ ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ 

ʩʦʜʝʨʞʘʥʠʷ ɹʆʄʂ ʚ ʤʦʣʦʢʝ. ʊʘʢ, ʫ ʦʩʦʙʝʡ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʥʘʙʣʶʜʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, 

ʩʦʩʪʘʚʠʚʰʝʝ 50,00 ʠ 33,33 %, ʪʦʛʜʘ ʢʘʢ ʫ 

ʞʠʚʦʪʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ɹʆʄʂ ʚ ʤʦʣʦʢʝ ʦʩʪʘʣʘʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. ɺ 

ʮʝʣʦʤ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 80-ʝ 

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ 

ɹʆʄʂ ʚ ʤʦʣʦʢʝ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ 

ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 55,56 (ʈ᾽0,01) ʠ 

66,67 (ʈ᾽0,01) % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʘ)  ʙ)  

ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚ ʤʦʣʦʢʝ (n=5) 

 

ɿʘʢʣʶʯʝʥʠʝ. ʉʢʘʨʤʣʠʚʘʥʠʝ 

ʜʦʡʥʳʤ ʢʦʨʦʚʘʤ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ 

ʠ ʧʨʦʙʠʦʪʠʢʦʚ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʨʅ 

ʤʦʣʦʢʘ ʠ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ 
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ʤʝʪʘʙʦʣʠʪʦʚ ï ʤʦʯʝʚʠʥʳ, ʘʮʝʪʦʥʘ ʠ ɹʆʄʂ. 

ɾʠʚʦʪʥʳʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ 

ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ 

(ʥʘ 22,85 (ʈ᾽0,05) ʠ 20,91 (ʈ᾽0,05) %), 

ʘʮʝʪʦʥʘ (ʥʘ 50,00 (ʈ᾽0,01) ʠ 75,00 (ʈ᾽0,01) 

%) ʀ ɹʆʄʂ (ʅɸ 55,56 (ʈ᾽0,01) ʀ 66,67 

(ʈ0̓,01) %) ʚ ʤʦʣʦʢʝ ʥʘ 80 ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʘʢʪʫʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʫʨʦʚʥʷ 

ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʩ ʧʨʦʙʠʦʪʠʢʘʤʠ ʂʣʶʚʝʨ ʇʨʦ ʠ 

ʇʨʦʚʠʪʦʣ. ɸʥʘʣʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ɸʆ ɻʇʇ çʕʣʠʪʘè ʚʳʧʦʣʥʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʥʘʣʠʟʘʪʦʨʘ ʤʦʣʦʢʘ MilcoScan 7RM: pH ʧʦ ISO 26323:2009; ʤʦʯʝʚʠʥʘ ʧʦ ISO 14637:2004; 

ɹʆʄʂ ʠ ʘʮʝʪʦʥ ï ʧʦ de Roos (2007). ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʜʦʡʥʳʤ 

ʢʦʨʦʚʘʤ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʠ ʧʨʦʙʠʦʪʠʢʦʚ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʨʅ ʤʦʣʦʢʘ ʠ ʫʨʦʚʝʥʴ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʤʝʪʘʙʦʣʠʪʦʚ ï ʤʦʯʝʚʠʥʳ, ʘʮʝʪʦʥʘ ʠ ɹʆʄʂ. ɾʠʚʦʪʥʳʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ (ʥʘ 22,85 (ʈ 

 ̓0,05) ʠ 20,91 (ʈ ᾽ 0,05), ʘʮʝʪʦʥʘ (ʥʘ 50,00 (ʈ ᾽ 0,01) ʠ 75,00 (ʈ ᾽ 0,01) ʠ ɹʆʄʂ (ʥʘ 55,56 (ʈ ᾽ 

0,01) ʠ 66,67 (ʈ ᾽ 0,01) ʚ ʤʦʣʦʢʝ ʥʘ 80 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

CHANGES IN THE CONCENTRATION OF METABOLITES IN THE MILK OF LACTATING 

COWS WHEN FEEDING MINERAL AND PROBIOTIC FEED ADDITIVES 

 

Krupin E.O., Zinnatov F.F., Bikchantaev I.T. 

Summary 

 

The purpose of this work was to assess the actual acidity and the level of metabolites in the 

milk of cows when using activated zeolite and activated zeolite with probiotics Kluver Pro and 

Provitol as part of the diet. Analysis of spectral data on the basis of JSC PBE çElitaè was performed 

using a milk analyzer MilcoScan 7RM: pH according to ISO 26323:2009; urea according to ISO 

14637:2004; BOMK and acetone according to de Roos (2007). Studies have found that feeding dairy 

cows with activated zeolite and probiotics had an impact on the pH of milk and the level of 

metabolites in it - urea, acetone and BHBA. Animals of the experimental groups were characterized 

by significantly lower levels of urea (by 22.85 (P ᾽ 0.05) and 20.91 (P ᾽ 0.05), acetone (by 50.00 (P 

᾽ 0.01) and 75.00 (P ᾽ 0.01) and BHBA (by 55.56 (P ᾽ 0.01) and 66.67 (P ᾽ 0.01) in milk on the 80th 

day of the study.
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ɺʃʀʗʅʀɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʀʊɸʄʀʅʅʆ-ʄʀʅɽʈɸʃʔʅʆʁ ʂʆʈʄʆɺʆʁ 

ɼʆɹɸɺʂʀ çACTIVE MIXè VM 10/20 ʅɸ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʀ 

ɻɽʄɸʊʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʊɽʃʗʊ 

 

ʂʫʣʠʢʦʚ ɸ.ʅ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ, ʐʠʰʢʠʥ ɸ.ɺ.2 ï ʜ.ʤ.ʥ., ʚʝʜʫʱʠʡ ʭʠʤʠʢ-ʨʘʟʨʘʙʦʪʯʠʢ,  

ɹʝʨʝʩʪʦʚ ɼ.ʉ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ɺʘʩʠʣʴʝʚ ʖ.ɻ.1 ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʂʫʣʠʢʦʚʘ ʄ.ʉ. 1 ï ʢ.ʚʝʪ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ 

 
1ʌɻɹʆʋ ɺʆ çʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

2ʆʆʆ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʦʤʧʘʥʠʷ ʀʞʩʠʥʪʝʟ- ʍʠʤʧʨʦʤè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ, 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

Keywords: trace elements, vitamins, feed additive, bioavailability, hematological and 

biochemical parameters 

 

ɼʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʪʝʣʷʪ ʚʝʜʝʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [8], 

ʟʘʜʝʨʞʢʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ [3, 6], ʩʥʠʞʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [9]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʥʠʞʝʥʠʶ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʤʦʣʦʜʥʷʢʘ [2]. ʉ 

ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʧʨʠʤʝʥʷʶʪ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ 

ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ [1, 5].  

ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʝʡ ʜʣʷ 

ʧʦʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʞʠʜʢʠʝ ʜʦʙʘʚʢʠ [1, 4, 10]. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʩʪʚʦʨʳ ʚʠʪʘʤʠʥʦʚ ʠ 

ʩʦʝʜʠʥʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʠʟ ʥʠʭ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʝ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʠʯʠʥ, 

ʩʥʠʞʘʶʱʠʭ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʥʠ 

ʩʚʷʟʘʥʳ ʩ ʧʨʦʪʝʢʘʥʠʝʤ ʚ ʨʘʩʪʚʦʨʘʭ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʤʝʞʜʫ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘʥʪʘʛʦʥʠʟʤʦʤ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ 

ʵʤʫʣʴʛʠʨʦʚʘʥʠʝʤ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ 

ʚʠʪʘʤʠʥʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʦʙʳʯʥʦ 

ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʯʘʩʪʠ ʚʠʪʘʤʠʥʦʚ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʡ, ʩʥʠʞʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ.   

ʇʨʠ ʩʦʟʜʘʥʠʠ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ (ʧʦʣʫʯʠʚʰʝʡ ʧʨʠ ʟʘʧʫʩʢʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʠʤʝʥʦʚʘʥʠʝ çActive Mixè 

VM 10/20) ʜʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʙʳʣʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʩʪʨʘʥʝʥʳ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ. ɹʠʦʜʦʩʪʫʧʥʦʩʪʴ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ-ʤʝʪʘʣʣʦʚ ʙʳʣʘ ʧʦʚʳʰʝʥʘ 

ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʝʣʘʪʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʩʪʚʦʨʝ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ 

ʭʠʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʦʥʳ (ʘʪʦʤʳ) 

ʜʘʥʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʦʩʪʘʚʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʨʅ. ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ ʨʅ 

ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ. ɺ ʢʘʯʝʩʪʚʝ ʣʠʛʘʥʜʦʚ 

ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʚʳʩʪʫʧʘʶʪ ʚʝʱʝʩʪʚʘ ʥʝʪʦʢʩʠʯʥʳʝ ʜʣʷ 

ʞʠʚʦʪʥʳʭ ʠ ʩʧʦʩʦʙʥʳʝ ʣʝʛʢʦ ʚʢʣʶʯʘʪʴʩʷ ʚ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ. 

ɹʳʣʘ ʧʨʠʤʝʥʝʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦʵʤʫʣʴʩʠʡ 

ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ (ɼɸʌʉ) ʠ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ (A, D3, E). 

ʇʨʠ ʵʪʦʤ ʚ ʩʦʩʪʘʚ ʤʠʮʝʣʣ ʤʠʢʨʦʵʤʫʣʴʩʠʠ 
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ʚʢʣʶʯʝʥʳ ʚʝʱʝʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʚʩʘʩʳʚʘʥʠʷ ʚ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. ɾʠʜʢʘʷ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çActive Mixè VM 10/20 

ʨʘʟʜʝʣʝʥʘ ʥʘ 2 ʨʘʟʥʳʝ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ 

ʞʠʜʢʦʩʪʠ çActive Mixè VM-10 ʠ çActive 

Mixè VM-20. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʘʥʪʘʛʦʥʠʟʤʘ ʤʝʞʜʫ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʪʝʢʘʥʠʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʤʝʞʜʫ 

ʩʦʝʜʠʥʝʥʠʷʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨʫʛʠʤʠ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɼʘʥʥʳʝ 

ʞʠʜʢʦʩʪʠ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʝʤʢʦʩʪʷʭ ʠ 

ʜʘʶʪʩʷ ʞʠʚʦʪʥʳʤ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʩ 

ʠʥʪʝʨʚʘʣʦʤ ʚ 1 ʩʫʪʢʠ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʦʜʦʙʥʳʡ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʙʳʣ ʧʨʠʤʝʥʝʥ, ʚʝʨʦʷʪʥʦ, ʚʧʝʨʚʳʝ, 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʆʜʠʥ ʠʟ ʵʪʘʧʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 

ɽʛʦ ʮʝʣʴʶ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʪʝʣʷʪ ʠ ʠʭ ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ 20 ʙʳʯʢʘʭ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʧʦʨʦʜʳ ʚʦʟʨʘʩʪʦʤ 1 ʤʝʩʷʮ ʠ ʩʨʝʜʥʝʡ 

ʤʘʩʩʦʡ 61,3Ñ3,5 ʢʛ. ɼʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫ ʚʩʝʭ ʪʝʣʷʪ ʦʪʤʝʯʘʣʠʩʴ ʧʨʦʷʚʣʝʥʠʷ 

ʜʝʬʠʮʠʪʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. ʇʦ 

ʧʨʠʥʮʠʧʫ ʧʘʨ ʘʥʘʣʦʛʦʚ ʞʠʚʦʪʥʳʝ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ʧʦ 10 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ. 

ʊʝʣʷʪʘʤ 1-ʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʚ 

ʪʝʯʝʥʠʝ 28 ʩʫʪʦʢ ʜʘʚʘʣʘʩʴ ʞʠʜʢʘʷ 

ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

çActive Mixè VM 10/20 ʠʟ ʨʘʩʯʝʪʘ ʧʦ 50 ʤʣ 

ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ʂʘʞʜʦʝ ʞʠʚʦʪʥʦʝ 

ʧʦʣʫʯʘʣʦ ʜʦʙʘʚʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʇʨʠ 

ʵʪʦʤ ʞʠʜʢʦʩʪʠ çActive Mixè VM-10 ʠ 

çActive Mixè VM- 20 ʟʘʜʘʚʘʣʠʩʴ ʧʦ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʭʝʤʝ ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʯʝʨʝʟ 1 ʩʫʪʢʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ 28 ʩʫʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʢʘʞʜʦʤʫ ʞʠʚʦʪʥʦʤʫ 14 ʨʘʟ ʜʘʚʘʣʘʩʴ 

ʜʦʙʘʚʢʘ çActive Mixè VM-10 ʠ 14 ʨʘʟ 

ʜʦʙʘʚʢʘ çActive Mixè VM- 20. ʊʝʣʷʪʘ 2-ʡ 

(ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʥʝ ʧʦʣʫʯʘʣʠ. 

ɺʟʷʪʠʝ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʜʦ 

ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (0 ʜʝʥʴ), ʘ ʪʘʢʞʝ ʥʘ 7-

ʝ, 14-ʝ, 21-ʝ ʠ 28 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʪʠ 

ʞʝ ʜʥʠ ʦʮʝʥʠʚʘʣʦʩʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʪʝʣʷʪ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʝʘʪʠʥʠʥʘ, 

ʤʦʯʝʚʠʥʳ ʠ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʢʪʠʚʥʦʩʪʠ 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ) ʠ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʉʊ) ʩ 

ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

çSTAT FAX 1904 +è (Awareness Technology 

INC, ʉʐɸ). ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, ʚʝʣʠʯʠʥʳ 

ʛʝʤʘʪʦʢʨʠʪʘ, ʩʦʜʝʨʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ, 

ʛʨʘʥʫʣʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ 

ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ɺʉ-

2800Vet (çMindrayè, ʂʠʪʘʡ). ɼʘʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ 

ʘʪʪʝʩʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʳʙʦʨʢʘʤ ʠ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (ů). ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ-ʄʘʥʥʘ-ʋʠʪʥʠ 

ʦʮʝʥʠʚʘʣʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʜʚʫʭ 

ʩʦʚʦʢʫʧʥʦʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʍʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʦʣʫʯʥʳʤ ʧʦ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ ʧʘʨʘʟʠʪʘʨʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʢʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ 

ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʥʦʨʤ [7]. ʆʜʥʘʢʦ ʧʨʠ 

ʦʙʱʝʤ ʦʩʤʦʪʨʝ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʪʝʣʷʪʘ ʦʙʝʠʭ ʛʨʫʧʧ ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ 

ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʕʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʩʥʠʞʝʥʥʦʡ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʯʘʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʚʳʷʚʣʷʣʠʩʴ 

ʧʨʦʷʚʣʝʥʠʷ ʛʠʧʦʨʝʢʩʠʠ, ʥʘʨʫʰʝʥʠʝ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʦʙʣʠʟʳʚʘʥʠʝ ʜʨʫʛʠʭ 

ʪʝʣʷʪ, ʩʪʝʥ, ʜʝʨʝʚʷʥʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ ʠ ʜʨ.), 

ʩʥʠʞʝʥʠʝ ʵʣʘʩʪʠʯʥʦʩʪʠ ʢʦʞʠ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ 

(ʚʟʲʝʨʦʰʝʥʥʦʩʪʴ ʚʦʣʦʩʘ, ʦʯʘʛʠ ʘʣʦʧʝʮʠʠ). 

ʋʢʘʟʘʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʥʝ ʥʦʩʠʣʠ 

ʚʳʨʘʞʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʥʝ 
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ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʚʳʙʨʘʢʦʚʢʦʡ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʚʠʜʝ ʷʚʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʪʝʣʷʪ (ʄÑů, n=10) 

ɼʥʠ ˉ 
ʄʦʯʝʚʠʥʘ, 

ʤʤʦʣʴ/ʣ 
ɸʃʊ, ʝʜ/ʣ ɸʉʊ, ʝʜ/ʣ 

ʂʨʝʘʪʠʥʠʥ, 

ʤʢʤʦʣʴ/ʣ 

ʆʙʱʠʡ ʙʝʣʦʢ, 

ʛ/ʣ  

0  1 5,0Ñ1,4 11,6Ñ3,0 48,7Ñ12,7 128,6Ñ22,5 56,5Ñ11,3 

2 4,3Ñ1,2 16,4Ñ6,0 54,1Ñ10,8 105,0Ñ18,3 64,0Ñ7,0 

7  1 3,1Ñ0,6 15,3Ñ5,7 59,7Ñ14,6 68,5Ñ7,1 67,5Ñ8,8 

2 3,6Ñ0,5 13,2Ñ4,0 60,3Ñ6,9 66,9Ñ11,4 65,4Ñ5,0 

14  1  3,6Ñ0,4 12,3Ñ1,8 62,7Ñ6,4** 80,3Ñ15,3 67,2Ñ12,4 

2  3,7Ñ0,7 13,2Ñ3,1 77,2Ñ13,1 75,2Ñ16,7 60,5Ñ8,4 

21 1 3,9Ñ0,6 15,0Ñ3,5 64,6Ñ5,8 90,3Ñ13,7 74,3Ñ8,1* 

2  3,8Ñ0,8 14,1Ñ2,9 76,5Ñ17,5 78,8Ñ19,9 67,3Ñ7,9 

28  1 3,5Ñ,03 14,1Ñ2,1 58,9Ñ12,7** 86,6Ñ19,2 77,4Ñ10,3** 

2 3,6Ñ0,6 13,9Ñ3,2 83,1Ñ9,6 75,2Ñ13,2 65,2Ñ13,9 

ʈʝʬʝʨʝʥʩʥʳʝ 

ʠʥʪʝʨʚʘʣʳ 
3,3-6,7 9,0-35 45-110 56-152 72-86 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 
 

ʂ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʦʩʪʝʧʝʥʥʦ ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ, ʘ ʫʢʘʟʘʥʥʳʝ 

ʚʳʰʝ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʠʮʠʪʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʠʩʯʝʟʣʠ. 

ʉʦʩʪʦʷʥʠʝ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʠ 

ʵʪʦʤ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʪʝʣʷʪ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʩʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ ʠ ʢʨʝʘʪʠʥʠʥʘ, ʘ 

ʪʘʢʞʝ ʘʢʪʠʚʥʦʩʪʴ ɸʃʊ ʥʝ ʠʤʝʣʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʫ ʧʦʜʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ. ɺʦ ʚʩʝʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʷʭ ʫʢʘʟʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ 

ʨʝʬʝʨʝʥʩʥʳʭ ʜʠʘʧʘʟʦʥʦʚ. 

ʋʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ɸʉʊ ʫ ʪʝʣʷʪ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 14-ʝ ʠ 28-ʝ ʩʫʪʢʠ 

ʦʢʘʟʘʣʩʷ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

ʆʜʥʘʢʦ ʦʥ ʥʝ ʧʨʝʚʳʰʘʣ ʥʦʨʤʳ, ʯʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʩʠʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʫ ʪʝʣʷʪ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʥʘ 21-ʝ ʠ 28-ʝ ʩʫʪʢʠ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ 

ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʫʩʠʣʝʥʠʝ 

ʘʥʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʩʚʷʟʘʥʥʦʝ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʤ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʩʠʥʪʝʟʘ 

ʙʝʣʢʘ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1 ʠ ʥʘ ʛʨʘʬʠʢʘʭ (ʈʠʩʫʥʦʢ 1). 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2, ʥʘ 

ʨʠʩʫʥʢʘʭ 2 ʠ 3. ʋ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ (ʈʠʩʫʥʦʢ 2-ʘ) 

ʚʦʟʨʦʩʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʈʘʟʣʠʯʠʷ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʥʘ 14-ʝ, 21-ʝ 

ʠ 28-ʝ ʩʫʪʢʠ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʚʠʪʘʤʠʥʦʚ ʠ 

ʩʦʝʜʠʥʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʩʠʥʪʝʟ 

ʛʝʤʦʛʣʦʙʠʥʘ. ʉʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ 

(ʈʠʩʫʥʦʢ 2-ʙ) ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʩʠʣʦʩʴ, 

ʥʦ ʨʘʟʣʠʯʠʷ ʦʢʘʟʘʣʠʩʴ ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ.  

ɻʝʤʘʪʦʢʨʠʪ (ʈʠʩʫʥʦʢ 2-ʚ) ʫ ʪʝʣʷʪ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʩʨʝʜʥʠʤ 

ʚʠʜʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʯʪʦ ʥʝ ʩʦʯʝʪʘʣʦʩʴ ʩʦ 

ʩʪʦʣʴ ʞʝ ʘʢʪʠʚʥʳʤ ʧʦʚʳʰʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʝʤʦʛʣʦʙʠʥʦʤ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʵʨʠʪʨʦʮʠʪʘ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠʣʠ ʙʣʦʢʠʨʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚ ʭʦʜʝ 

ʵʨʠʪʨʦʧʦʵʟʘ. ʈʘʟʣʠʯʠʷ ʧʦ ʫʨʦʚʥʶ 

ʛʝʤʦʛʣʦʙʠʥʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʤʠ ʷʚʣʷʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ 

ʥʘ 7- ʝ ʠ 28-ʝ ʩʫʪʢʠ. 
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ʚ 
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ʜ 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʪʝʣʷʪ: ʘ) ʩʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ; 

ʙ) ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʘʪʠʥʠʥʘ; ʚ) ʘʢʪʠʚʥʦʩʪʴ ɸʃʊ; ʛ) ʘʢʪʠʚʥʦʩʪʴ ɸʉʊ; ʜ) ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ 

ʙʝʣʢʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʠ ʚ ʪʘʙʣʠʮʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʦʡ ʢʨʦʚʠ ʫ ʪʝʣʷʪ. ʆʙʱʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ 

ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ ʫ ʪʝʣʷʪ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʜʥʘʢʦ 

ʩʦʜʝʨʞʘʥʠʝ ʛʨʘʥʫʣʦʮʠʪʦʚ ʦʢʘʟʘʣʦʩʴ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʥʘ 7-ʝ ʠ 14-ʝ ʩʫʪʢʠ. 
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ʊʘʙʣʠʮʘ 2 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʪʝʣʷʪ (ʄÑů, n=10) 
ʉ
ʫ
ʪ
ʢ
ʠ
 
ʠ
ʩ
ʩ
ʣ
ʝ
ʜ
ʦ
ʚ
ʘ
ʥ
ʠ
ʷ

 

ˉ
 
ʛ
ʨ
ʫ
ʧ
ʧ
ʳ

 

ʕ
ʨ
ʠ
ʪ
ʨ
ʦ
ʮ
ʠ
ʪ
ʳ
,
 

(*
1

0
1

2 /
ʣ
)

 

ɻ
ʝ
ʤ
ʦ
ʛ
ʣ
ʦ
ʙ
ʠ
ʥ

, 
(
ʛ
/
ʣ
)

 

ɻ
ʝ
ʤ
ʘ
ʪ
ʦ
ʢ
ʨ
ʠ
ʪ
,
 
(
%
)

 

ʃ
ʝ
ʡ
ʢ
ʦ
ʮ
ʠ
ʪ
ʳ

, 
(*

1
0

9
/
ʣ
)

 

ʄ
ʦ
ʥ
ʦ
ʮ
ʠ
ʪ
ʳ
,
 
(
*
1
0

9
/
ʣ
)

 

ʃ
ʠ
ʤ
ʬ
ʦ
ʮ
ʠ
ʪ
ʳ
,
 

(*
1

0
9
/
ʣ
)

 

ɻ
ʨ
ʘ
ʥ
ʫ
ʣ
ʦ
ʮ
ʠ
ʪ
ʳ
,
 

(*
1

0
9
/
ʣ
)

 

0  1 6,91Ñ0,8 93,7Ñ12,3 27,7Ñ3,5 9,8Ñ2,2 1,15Ñ0,4 4,16Ñ1,1 5,39Ñ2,1 

2 7,06Ñ0,4 90,6Ñ14,7 25,1Ñ3,8 9,4Ñ1,9 1,41Ñ1,2 3,27Ñ1,9 5,14Ñ3,8 

7 
1 7,08Ñ0,3 93,3Ñ7,6 27,0Ñ1,7** 8,6Ñ1,8** 1,03Ñ0,6 4,67Ñ1,1 4,12Ñ1,3* 

2 6,86Ñ0,8 90,2Ñ8,6 24,3Ñ1,3 10,6Ñ1,0 1,21Ñ0,3 4,79Ñ2,9 5,89Ñ1,2 

14  1 7,90Ñ1,1 101,3Ñ16,5** 27,9Ñ5,0 8,4Ñ2,3 1,24Ñ0,5 4,32Ñ2,5 4,30Ñ1,8* 

2 6,97Ñ1,3 84,5Ñ7,2 22,6Ñ4,6 9,7Ñ4,4 0,90Ñ0,3 4,71Ñ1,2 5,52Ñ1,7 

21  
1 7,94Ñ0,9 100,5Ñ8,4** 28,6Ñ2,0 8,8Ñ1,5 1,44Ñ0,8 4,22Ñ2,1 3,91Ñ2,3 

2 7,43Ñ0,6 86,7Ñ9,3 26,3Ñ3,8 9,9Ñ3,4 0,82Ñ0,3 3,35Ñ1,4 3,79Ñ1,6 

28 
1 7,89Ñ0,9 99,4Ñ7,2** 26,6Ñ1,4* 9,0Ñ1,4* 1,25Ñ0,5 3,94Ñ1,8 4,36Ñ1,1 

2 7,46Ñ1,4 82,1Ñ8,5 23,1Ñ3,6 10,8Ñ3,1 1,13Ñ1,0 4,60Ñ2,4 5,67Ñ2,3 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 
 

ʘ ʙ 

ʚ 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʪʝʣʷʪ ʘ) ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ; 

ʙ) ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ; ʚ) ʚʝʣʠʯʠʥʘ ʛʝʤʘʪʦʢʨʠʪʘ 
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ʘ ʙ 

ʚ ʛ 

ʈʠʩʫʥʦʢ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʪʝʣʷʪ: ʘ) ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ; ʙ) ʩʦʜʝʨʞʘʥʠʝ 

ʣʠʤʬʦʮʠʪʦʚ; ʚ) ʩʦʜʝʨʞʘʥʠʝ ʤʦʥʦʮʠʪʦʚ; ʛ) ʩʦʜʝʨʞʘʥʠʝ ʛʨʘʥʫʣʦʮʠʪʦʚ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠʤʝʥʝʥʠʝ ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive 

Mixè VM 10/20 ʧʦʟʚʦʣʠʣʦ ʫʩʪʨʘʥʠʪʴ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʫ ʪʝʣʷʪ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʧʨʠʤʝʥʝʥʠʝ ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive 

Mixè VM10/20 ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ 

ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʪʝʣʷʪ; 

2) ʦʙʥʘʨʫʞʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʠ 

ʚʦʟʨʘʩʪʘʥʠʝ ʚʝʣʠʯʠʥʳ ʛʝʤʘʪʦʢʨʠʪʘ ʫ ʪʝʣʷʪ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ;  

3) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʦʪʤʝʯʝʥʦ ʫʣʫʯʰʝʥʠʝ 

ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʣʷʪ ʠ ʢʫʧʠʨʦʚʘʥʠʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʝʜʦʩʪʘʪʢʘ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 
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ɺʃʀʗʅʀɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʀʊɸʄʀʅʅʆ-ʄʀʅɽʈɸʃʔʅʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ 

çACTIVE MIXè VM 10/20 ʅɸ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʀ ɻɽʄɸʊʆʃʆɻʀʏɽʉʂʀɽ 

ʇʆʂɸɿɸʊɽʃʀ ʊɽʃʗʊ 

 

ʂʫʣʠʢʦʚ ɸ.ʅ., ʐʠʰʢʠʥ ɸ.ɺ., ɹʝʨʝʩʪʦʚ ɼ.ʉ., ɺʘʩʠʣʴʝʚ ʖ.ɻ., ʂʫʣʠʢʦʚʘ ʄ.ʉ. 

ʈʝʟʶʤʝ 

 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çActive Mixè VM 10/20 ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʪʝʣʷʪ, ʠʩʧʳʪʳʚʘʚʰʠʭ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʘʥʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʧʦʜʭʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʫʩʚʦʷʝʤʦʩʪʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. 

ʊʝʣʷʪʘ (ʚʦʟʨʘʩʪʦʤ 1 ʤʝʩʷʮ) ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ 28 ʜʥʝʡ ʧʦʣʫʯʘʣʠ ʜʘʥʥʫʶ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ. ʇʨʠ ʵʪʦʤ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ, ʚʝʣʠʯʠʥʳ ʛʝʤʘʪʦʢʨʠʪʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʢʨʦʚʠ ʫ 

ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʣʷʪʘʤʠ ʠʟ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʋ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʣʫʯʰʠʣʦʩʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʠ ʠʩʯʝʟʣʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

 

THE EFFECT OF THE USE OF VITAMIN AND MINERAL FEED ADDITIVE "ACTIVE MIX" 

VM 10/20 ON THE BIOCHEMICAL AND HEMATOLOGICAL PARAMETERS OF CALVES 

 

Kulikov A.N., Shishkin A.V., Berestov D.S., Vasiliev Yu.G., Kulikova M.S. 

Summary 

 

The effect of the use of the liquid vitamin and mineral feed additive çActive Mixè VM 10/20 

on the general condition, biochemical and hematological parameters of calves that were deficient in 

vitamins and trace elements was investigated. When creating this feed additive, some new approaches 

were used aimed at increasing the digestibility of trace elements and vitamins. 

Calves (1 month old) from the experimental group received this feed additive for 28 days. At 

the same time, biochemical and hematological parameters were determined during the study. There 

was a significant increase in hemoglobin content, hematocrit values, as well as an increase in total 

blood protein in animals of the experimental group (receiving a feed additive) compared with calves 

from the control group. In the calves of the experimental group, the general condition improved and 

the clinical manifestations of vitamin and trace element deficiency disappeared.
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ʀɿʋʏɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ɾʀɼʂʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ 
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2ʆʆʆ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʦʤʧʘʥʠʷ ʀʞʩʠʥʪʝʟ- ʍʠʤʧʨʦʤè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʣʷʪʘ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ 
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ʅʝʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, 

ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [4, 7]. ʇʦʚʳʰʘʝʪʩʷ ʨʠʩʢ 

ʦʙʤʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʩʥʠʞʘʝʪʩʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ 

ʧʘʨʘʟʠʪʘʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [3, 4, 8, 12, 13], 

ʚʦʟʨʘʩʪʘʝʪ ʚʳʙʨʘʢʦʚʢʘ ʞʠʚʦʪʥʳʭ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʩʦʭʨʘʥʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʤʦʣʦʜʥʷʢʘ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ [13]. ɼʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ 

ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ [7, 9, 10, 11, 13, 15]. 

ɺʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʠʜʢʠʝ 

ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ [1], ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʜʦʙʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʘʯʠ ʞʠʚʦʪʥʳʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʜʣʷ 

ʧʦʝʥʠʷ. ʆʜʥʘʢʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʦʥʠ ʠʤʝʶʪ 

ʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʄʦʞʥʦ 

ʫʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʵʪʦʛʦ.  

1) ɺʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʝʱʝʩʪʚʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ ʞʠʜʢʦʩʪʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʝʢʘʥʠʶ ʤʝʞʜʫ ʥʠʤʠ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʇʨʠ 

ʵʪʦʤ ʤʦʞʝʪ ʪʝʨʷʪʴʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚʠʪʘʤʠʥʦʚ, ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʠʣʠ ʭʫʞʝ ʫʩʚʘʠʚʘʝʤʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ.  

2) ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʝʮʝʧʪʫʨ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʘʥʪʘʛʦʥʠʟʤ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [6]. 

3) ɺ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʣʠ ʤʝʪʘʣʣʦʚ-

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʠʤʝʶʱʠʝ ʥʝʜʦʩʪʘʪʦʯʥʫʶ 

ʫʩʚʦʷʝʤʦʩʪʴ [2]. 

ɺ ʨʘʩʪʚʦʨʝ ʦʥʠ ʤʦʛʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʭʝʣʘʪʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʝʭ ʚʝʱʝʩʪʚ, ʩ 

ʢʦʪʦʨʳʤʠ ʦʥʠ ʧʨʦʨʝʘʛʠʨʦʚʘʣʠ. 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʚʝʜʝʥʠʝ (ʚ 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ) ʚʝʱʝʩʪʚ, 

ʩʧʦʩʦʙʥʳʭ ʨʝʘʛʠʨʦʚʘʪʴ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʥʫʞʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ.  

4) ʇʨʠʤʝʥʝʥʠʝ ʭʝʣʘʪʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʘʣʣʦʚ-

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ 

ʫʯʝʪʘ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ ʨʘʟʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʨʅ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʨʘʟʣʦʞʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʨʘʟʥʳʝ ʦʪʜʝʣʳ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʛʜʝ ʨʅ 

ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ 

ʪʝʨʷʪʴʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ 

ʜʘʥʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [5]. 

5) ɺʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʞʠʜʢʠʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʜʨʫʛʠʭ 

ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʚʝʱʝʩʪʚ ʩʚʷʟʘʥʦ ʩ 

ʦʙʲʝʢʪʠʚʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, 
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ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʭ 

ʵʤʫʣʴʛʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʘʣʝʢʦ ʥʝ ʚʩʝ 

ʞʠʜʢʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʩʦʜʝʨʞʘʪ 

ʜʘʥʥʳʝ ʚʝʱʝʩʪʚʘ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥʠ 

ʚʩʝ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʠʜʝ ʵʤʫʣʴʩʠʡ, ʪʦ 

ʩʦʩʪʘʚ ʠ ʨʘʟʤʝʨ ʦʙʨʘʟʫʶʱʠʭʩʷ ʤʠʮʝʣʣ 

ʦʙʳʯʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʧʦʣʥʦʛʦ 

ʫʩʚʦʝʥʠʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ.  

6) ɺ ʩʦʩʪʘʚʝ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʩʝʣʝʥʠʪ ʠʣʠ 

ʩʝʣʝʥʘʪ ʥʘʪʨʠʷ. ɼʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʠʤʝʶʪ 

ʥʝʚʳʩʦʢʫʶ ʫʩʚʦʷʝʤʦʩʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʪʦʢʩʠʯʥʳ ʧʨʠ ʧʝʨʝʜʦʟʠʨʦʚʢʝ [12]. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʨʝʘʛʠʨʦʚʘʪʴ ʩ ʩʦʣʷʤʠ 

ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ-ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʧʨʠʚʦʜʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʨʘʩʪʚʦʨʠʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ 

ʞʠʜʢʠʭ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ 

ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

(ʥʘʧʨʠʤʝʨ, ʩʝʣʝʥʦʩʦʜʝʨʞʘʱʠʭ ʘʥʘʣʦʛʦʚ 

ʤʝʪʠʦʥʠʥʘ ʠ ʮʠʩʪʝʠʥʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʱʸ 

ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ. ʅʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ 

ʩʝʣʝʥʦʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ (ɼɸʌʉ), ʥʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʠʭ 

ʵʤʫʣʴʛʠʨʦʚʘʥʠʷ.  

ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʙʳʣʠ 

ʨʝʰʝʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, 

ʧʦʣʫʯʠʚʰʝʡ ʧʨʠ ʟʘʧʫʩʢʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘʠʤʝʥʦʚʘʥʠʝ çActive Mixè VM 10/20 [5]. ɺ 

ʝʝ ʩʦʩʪʘʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʝʣʘʪʥʳʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ-

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʚ ʧʦʜʦʙʨʘʥ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ ʨʘʩʪʚʦʨʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ (ʩ ʨʘʟʥʳʤʠ ʣʠʛʘʥʜʘʤʠ), 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʭʠʤʠʯʝʩʢʦʤ 

ʨʘʚʥʦʚʝʩʠʠ. ɽʩʣʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʅ ʠʣʠ 

ʠʥʳʭ ʫʩʣʦʚʠʡ ʦʜʥʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʨʘʟʣʘʛʘʝʪʩʷ, ʪʦ ʩʨʘʟʫ ʞʝ 

ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʦʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʦʥ (ʘʪʦʤ) ʤʝʪʘʣʣʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʭʝʣʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʨʅ [5]. 

ɾʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ (A, D3, 

E) ʠ ɼɸʌʉ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʦʩʪʘʚʝ ʞʠʜʢʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʚʠʜʝ ʤʠʢʨʦʵʤʫʣʴʩʠʠ. 

ʇʨʠ ʵʪʦʤ ʚ ʩʦʩʪʘʚ ʝʝ ʤʠʮʝʣʣ ʚʭʦʜʷʪ 

ʚʝʱʝʩʪʚʘ, ʫʩʠʣʠʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʠʭ 

ʚʩʘʩʳʚʘʥʠʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʨʦʷʚʣʝʥʠʷ 

ʘʥʪʘʛʦʥʠʟʤʘ ʠ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʪʝʢʘʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʤʝʞʜʫ ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʞʠʜʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

çActive Mixè VM 10/20 ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ 

ʨʘʟʥʳʝ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʞʠʜʢʦʩʪʠ: 

çActive Mixè VM-10 ʠ çActive Mixè VM-20, 

ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʝʤʢʦʩʪʷʭ. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʨʠʝʤʘ ʯʝʨʝʟ 

ʩʫʪʢʠ. ʅʘʤʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʝʝ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ 

ʞʠʚʦʪʥʳʭ ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ 

ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 

ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʪʝʣʷʪ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ 20 

ʪʝʣʷʪʘʭ (ʙʳʯʢʘʭ) ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʨʦʜʳ ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ɸʆ "ʇʫʪʴ ʀʣʴʠʯʘ" 

ɿʘʚʴʷʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʋʜʤʫʨʪʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʊʝʣʷʪʘ ʚʦʟʨʘʩʪʦʤ 1 ʤʝʩʷʮ ʠ 

ʤʘʩʩʦʡ 61,3Ñ3,5 ʢʛ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ 

ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ï 

ʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ, ʧʦ 10 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ 

ʠʭ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ. 

ʊʝʣʷʪʘ 1-ʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ 28 

ʩʫʪʦʢ ʧʦʣʫʯʘʣʠ ʞʠʜʢʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ 

çActive Mixè VM 10/20 ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʩʭʝʤʝ. ʇʨʠ ʵʪʦʤ ʧʨʝʧʘʨʘʪʳ çActive Mixè 

VM-10 ʠ çActive Mixè VM-20 ʜʘʚʘʣʠʩʴ ʠʤ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʯʝʨʝʟ 1 

ʩʫʪʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʢʘʞʜʦʝ ʞʠʚʦʪʥʦʝ 14 ʨʘʟ ʧʦʣʫʯʠʣʦ ʞʠʜʢʫʶ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çActive Mixè VM-10 ʠ 

14 ʨʘʟ çActive Mixè VM-20. ɼʦʟʠʨʦʚʢʘ 

ʩʦʩʪʘʚʣʷʣʘ ʧʦ 50 ʤʣ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. 

ʊʝʣʷʪʘ 2-ʡ (ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʥʝ ʧʦʣʫʯʘʣʠ.  

ɼʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (0-ʡ ʜʝʥʴ) ʠ 

ʚ ʭʦʜʝ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ (ʥʘ 7-ʝ, 14-ʝ, 21-ʝ ʠ 

28-ʝ ʩʫʪʢʠ) ʧʨʦʚʦʜʠʣʦʩʴ ʚʟʷʪʠʝ ʢʨʦʚʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 
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ʪʝʣʷʪ. ɺ ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ 

ʚʠʪʘʤʠʥʦʚ ɸ ʠ ɽ ʦʧʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚ 

ʘʪʪʝʩʪʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. ʉʦʜʝʨʞʘʥʠʝ 

ʩʝʣʝʥʘ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʬʣʶʦʨʠʤʝʪʨʘ çʌʣʶʦʨʘʪ-02-5ʄè (ɻʨʫʧʧʘ 

ʢʦʤʧʘʥʠʡ çʃʶʤʵʢʩè, ʈʦʩʩʠʷ), ʩʦʜʝʨʞʘʥʠʝ 

ʤʝʜʠ, ʮʠʥʢʘ ʠ ʞʝʣʝʟʘ ʩ ʧʦʤʦʱʴʶ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ çSTAT FAX 

1904 +è (Awareness Technology INC, ʉʐɸ), 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ ɸ 

ʠ ɽ ʩ ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ CS ï T240 ñDirui Industrialò Co 

Ltd, ʂʠʪʘʡ), ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ - ʩ 

ʧʦʤʦʱʴʶ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ 

ʩʧʝʢʪʨʦʤʝʪʨʘ çʉʧʝʢʪʨ-5è (ɸʆ 

çʉʦʶʟʮʚʝʪʤʝʪʘʚʪʦʤʘʪʠʢʘè, ʈʦʩʩʠʷ).  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʳʙʦʨʢʘʤ ʠ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (ů). ʆʮʝʥʢʫ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʜʚʫʭ 

ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʚʳʧʦʣʥʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ-ʄʘʥʥʘ-ʋʠʪʥʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʳʣʦ 

ʠʟʫʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Se, 

Cu, Zn, Fe, Mn ʠ Co) ʚ ʢʨʦʚʠ ʪʝʣʷʪ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ 

ʛʨʘʬʠʢʘʭ ʥʘ ʨʠʩʫʥʢʝ 1.

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʪʝʣʷʪ (ʄÑů, n=10) 

ɼʥʠ ˉ  ʉʝʣʝʥ, ʤʢʛ% ʄʝʜʴ, ʤʢʛ% 
ʎʠʥʢ, 

ʤʢʛ% 

ʄʘʨʛʘʥʝʮ, 

ʤʛ/ʢʛ 

ɾʝʣʝʟʦ, 

ʤʢʤʦʣʴ/ʣ 

ʂʦʙʘʣʴʪ, 

ʤʢʛ% 

0 
1 0,034Ñ0,001 76,9Ñ8,8 89,9Ñ10,5 0,051Ñ0,001 14,5Ñ1,0 3,4Ñ0,3 

2 0,039Ñ0,010 78,7Ñ15,9 97,5Ñ20,4 0,043Ñ0,001 14,0Ñ0,5 3,3Ñ0,2 

7 
1 0,040Ñ0,003** 93,1Ñ13,9* 99,9Ñ10,4 0,061Ñ0,006** 18,0Ñ2,8** 3,8Ñ0,5** 

2 0,033Ñ0,005 83,4Ñ12,7 87,0Ñ17,9 0,043Ñ0,008 15,2Ñ2,3 3,2Ñ0,2 

14 
1 0,049Ñ0,007** 105,5Ñ18,9** 94,5Ñ24,9 0,059Ñ0,007* 26,1Ñ2,1** 4,4Ñ0,6** 

2 0,034Ñ0,008 87,6Ñ8,5 86,0Ñ13,8 0,047Ñ0,010 20,3Ñ3,9 3,5Ñ0,4 

21 
1 0,045Ñ0,003** 99,3Ñ5,6** 98,3Ñ16,6* 0,064Ñ0,010** 25,8Ñ2,8** 4,6Ñ0,5** 

2  0,034Ñ0,005 88,4Ñ7,7 87,8Ñ9,3 0,038Ñ0,006 18,4Ñ1,7 3,7Ñ0,4 

28 
1 0,043Ñ0,300* 98,4Ñ17,7 104,1Ñ8,6* 0,064Ñ0,007** 27,2Ñ4,3** 4,3Ñ0,6** 

2 0,033Ñ0,009 89,5Ñ19,4 95,9Ñ20,4 0,042Ñ0,004 20,6Ñ4,5 3,4Ñ0,4 

ʈʝʬʝʨʝʥʩʥʳʝ 

ʠʥʪʝʨʚʘʣʳ 

0,036-0,068 80-120 100-150 0,15-0,25 17,9-35,8 3,0-5,0 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ɸ ʠ ɽ ʚ ʢʨʦʚʠ ʪʝʣʷʪ (ʄÑů, n=10) 
ɼʝʥʴ ʚʟʷʪʠʷ ʢʨʦʚʠ ˉ ʛʨʫʧʧʳ ɺʠʪʘʤʠʥ ɸ, ʤʢʛ% ɺʠʪʘʤʠʥ ɽ, ʤʢʛ% 

0 
1 10,2Ñ2,7 0,21Ñ0,10 

2 10,5Ñ2,3 0,17Ñ0,06 

7 
1 12,7Ñ3,8 0,24Ñ0,10 

2 9,7Ñ5,3 0,17Ñ0,10 

14 
1 13,0Ñ6,8 0,26Ñ0,20 

2 9,4Ñ2,1 0,18Ñ0,10 

21 
1 13,4Ñ3,4** 0,25Ñ0,10 

2 8,5Ñ2,8 0,20Ñ0,10 

28 
1 15,6Ñ8,9 0,27Ñ0,10** 

2 10,0Ñ3,4 0,17Ñ0,10 

ʈʝʬʝʨʝʥʩʥʳʝ ʠʥʪʝʨʚʘʣʳ 40-50 0,13-1,50 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 

ɺ ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ ʪʝʣʷʪ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ (ʚʟʷʪʳʭ ʩ 7-ʭ ʩʫʪʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʜʘʣʝʝ) ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨʠʩʫʥʦʢ 1). 

ʈʘʟʣʠʯʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ: ʧʦ Se, Fe, Mn, Co ʥʘ 7-

ʝ, 14-ʝ, 21-ʝ ʠ 28-ʝ ʩʫʪʢʠ, ʧʦ ʉu ʥʘ 7-ʝ, 14-ʝ 

ʠ 21-ʝ ʩʫʪʢʠ, ʧʦ Zn ʥʘ 21-ʝ ʠ 28-ʝ ʩʫʪʢʠ.  

ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ɸ ʠ ɽ ʚ 

ʢʨʦʚʠ ʪʝʣʷʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʠ ʥʘ 

ʛʨʘʬʠʢʘʭ (ʊʘʙʣʠʮʘ 2). 
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ʘ ʙ  

ʚ  ʛ  

ʜ  ʝ 

ʈʠʩʫʥʦʢ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʪʝʣʷʪ: ʘ) ʩʝʣʝʥʘ; ʙ) ʤʝʜʠ; ʚ) ʮʠʥʢʘ; ʛ) ʞʝʣʝʟʘ; ʜ) ʤʘʨʛʘʥʮʘ; ʝ) 

ʢʦʙʘʣʴʪʘ 

 

  
ʈʠʩʫʥʦʢ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʪʝʣʷʪ: ʘ) ʚʠʪʘʤʠʥʘ ɸ; ʙ) ʚʠʪʘʤʠʥʘ ɽ. 

 

ʋ ʪʝʣʷʪ 1-ʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʜʘʥʥʳʭ ʚʠʪʘʤʠʥʦʚ: ʥʘ 21-ʝ ʩʫʪʢʠ ʧʦ 

ʚʠʪʘʤʠʥʫ ɸ ʠ 28-ʝ ʩʫʪʢʠ ʧʦ ʚʠʪʘʤʠʥʫ ɽ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ 

ʦʮʝʥʠʚʘʣʦʩʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʪʝʣʷʪ. ɼʦ 

ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ 

ʛʨʫʧʧ ʦʪʤʝʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ 
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ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: 

ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʜʠʘʨʝʷ, ʚʷʣʦʩʪʴ, ʩʥʠʞʝʥʥʘʷ 

ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʞʠʚʦʪʥʳʝ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʣʝʞʘʣʠ), 

ʩʥʠʞʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ. ʊʝʣʷʪʘ 

ʦʙʣʠʟʳʚʘʣʠ ʜʨʫʛ ʜʨʫʛʘ ʠ ʥʝʩʲʝʜʦʙʥʳʝ 

ʧʨʝʜʤʝʪʳ. ɺʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʙʳʣ 

ʚʟʲʝʨʦʰʝʥʥʳʤ, ʦʪʤʝʯʘʣʠʩʴ ʦʯʘʛʠ 

ʘʣʦʧʝʮʠʠ. ʕʣʘʩʪʠʯʥʦʩʪʴ ʢʦʞʠ ʙʳʣʘ 

ʩʥʠʞʝʥʘ.  

ʂ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʝ 

ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʩʪʝʧʝʥʥʦ 

ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ, ʫʣʫʯʰʠʣʦʩʴ ʩʦʩʪʦʷʥʠʝ 

ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʠ ʵʪʦʤ ʫ ʪʝʣʷʪ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʧʨʦʠʟʦʰʣʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʞʠʜʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çActive Mixè VM 

10/20 ʦʢʘʟʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ 

ʢʫʧʠʨʦʚʘʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʫ ʪʝʣʷʪ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ. 

1) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 ʧʨʠʚʝʣʦ ʢ 

ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʝʣʝʥʘ, 

ʤʝʜʠ, ʮʠʥʢʘ, ʢʦʙʘʣʴʪʘ ʠ ʤʘʨʛʘʥʮʘ, ʘ ʪʘʢʞʝ 

ʚʠʪʘʤʠʥʦʚ ɸ ʠ ɽ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. 

2) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 ʚ ʪʝʯʝʥʠʝ 

4-ʭ ʥʝʜʝʣʴ ʧʨʠʚʝʣʦ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʙʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʫ 

ʢʦʪʦʨʳʭ ʜʦ ʥʘʯʘʣʘ ʝʝ ʧʨʠʤʝʥʝʥʠʷ 

ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ 

ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 
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ʀɿʋʏɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ɾʀɼʂʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ 

çACTIVE MIXè VM 10/20 ɼʃʗ ʂʋʇʀʈʆɺɸʅʀʗ ʅɽɼʆʉʊɸʊʂɸ ɺʀʊɸʄʀʅʆɺ ʀ 

ʄʀʂʈʆʕʃɽʄɽʅʊʆɺ ʋ ʊɽʃʗʊ 

 

ʂʫʣʠʢʦʚ ɸ.ʅ., ʐʠʰʢʠʥ ɸ.ɺ., ɺʘʩʠʣʴʝʚ ʖ.ɻ., ʂʫʣʠʢʦʚʘ ʄ.ʉ., ɹʝʨʝʩʪʦʚ ɼ.ʉ. 

ʈʝʟʶʤʝ 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ ʪʝʣʷʪ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʘʥʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʨʷʜ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʪʝʣʷʪʘʭ ʭʦʣʤʦʛʦʨʩʢʦʡ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʨʦʜʳ 

ʚ ʚʦʟʨʘʩʪʝ 1 ʤʝʩʷʮ, ʠʤʝʚʰʠʭ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ 4-ʭ ʥʝʜʝʣʴ ʧʦʣʫʯʘʣʠ ʜʘʥʥʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ 

ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʭʝʤʝ. ʇʨʠ ʵʪʦʤ ʚ ʠʭ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ, ʮʠʥʢʘ, 

ʤʘʨʛʘʥʮʘ, ʢʦʙʘʣʴʪʘ ʠ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ɸ ʠ ɽ. ʆʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʨʦʚʠ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʥʝ ʧʦʣʫʯʘʚʰʠʤʠ ʜʘʥʥʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ). ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ 

ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʧʝʰʥʦʤ 

ʢʫʧʠʨʦʚʘʥʠʠ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʠʜʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çActive Mixè VM 10/20 ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ ʣʝʯʝʥʠʷ ʛʠʧʦʤʠʢʨʦʵʣʝʤʝʥʪʦʟʦʚ ʠ ʛʠʧʦʚʠʪʘʤʠʥʦʟʦʚ ʫ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

 

TO STUDY THE EFFECTIVENESS OF THE USE OF THE LIQUID FEED ADDITIVE 

"ACTIVE MIX" VM 10/20 FOR RELIEVING THE LACK OF VITAMINS AND TRACE 

ELEMENTS IN CALVES. 

 

Kulikov A.N., Shishkin A.V., Vasiliev Yu.G., Kulikova M.S., Berestov D.S. 

Summary 

 

The results of a study of the effectiveness of the use of the feed additive çActive Mixè VM 

10/20 for relieving the lack of vitamins and trace elements in the body of calves are presented. When 

creating this feed additive, a number of new approaches were applied aimed at increasing the 

digestibility of vitamins and trace elements. 

The study was performed on calves of the Holmogorsky Holstein breed aged 1 month, who 

had manifestations of vitamin and trace element deficiency. During the work, the animals of the 

experimental group received this feed additive for 4 weeks according to the recommended scheme. 

At the same time, the content of copper, zinc, manganese, cobalt and iron in their blood was 

determined, as well as the content of vitamins A and E. There was a significant increase in these 

indicators in the blood of calves of the experimental group compared with animals of the control 

group (who did not receive this feed additive). There was also an improvement in the general 

condition of the calves of the experimental group, which indicates the successful relief of the lack of 

vitamins and trace elements. 

Thus, the liquid feed additive çActive Mixè VM 10/20 is effective for the treatment of 

hypomicroelementosis and hypovitaminosis in young cattle.
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ʆʎɽʅʂɸ ʄʆʃʆʏʅʆʁ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʂʆʈʆɺ ʊɸʊɸʈʉʊɸʅʉʂʆɻʆ ʊʀʇɸ ʉ 

ʈɸɿʅʓʄʀ ʂʆʄʇʃɽʂʉʅʓʄʀ ɻɽʅʆʊʀʇɸʄʀ ʇʆ ɻɽʅɸʄ ʃʀʇʀɼʅʆɻʆ 

ʆɹʄɽʅɸ 
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ʐʘʡʜʫʣʣʠʥ ʈ.ʈ.3 ï ʜ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, ʊʶʣʴʢʠʥ ʉ.ɺ. 1,4 ï ʜ.ʙ.ʥ., ʩʪ. ʥʘʫʯ. 

ʩʦʪʨʫʜʥʠʢ, ɿʘʨʫʙʝʞʥʦʚʘ ɼ.ɺ.1 ï ʘʩʧʠʨʘʥʪ, ʈʘʚʠʣʦʚ ʈ.ʍ.1,2 ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 
1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

2ʆʉʇ çʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʅ ʈʊè 
3ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

4ʌɻɹʅʋ çʌʅʎ ʇʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʤ. ɺ.ʄ. ɻʦʨʙʘʪʦʚʘè ʈɸʅ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʘ, ʢʦʤʧʣʝʢʩʥʳʡ ʛʝʥʦʪʠʧ, ʛʝʥ, OLR1, DGAT1, LEP, ʤʦʣʦʯʥʘʷ 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ 

ï ʜʚʘ ʚʘʞʥʝʡʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ 

ʧʫʪʸʤ ʦʪʙʦʨʘ ʧʦ ʦʙʦʠʤ ʧʨʠʟʥʘʢʘʤ ʦʙʳʯʥʦ 

ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʮʝʧʮʠʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ [1, 9]. 

ɻʝʥ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʩʠʥʪʝʟ OLR1 

ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʭʨʦʤʦʩʦʤʝ 5 (BTA5) ʩ ʜʣʠʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 11373 ʧʘʨ ʦʩʥʦʚʘʥʠʡ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ 5 ʵʢʟʦʥʦʚ ʠ 4 ʠʥʪʨʦʥʦʚ 

(GenBank ˉ ʜʦʩʪʫʧʘ NW_215807). ɹʳʯʠʡ 

ʛʝʥ OLR1 ʢʦʜʠʨʫʝʪ 270 ʘʤʠʥʦʢʠʩʣʦʪ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ 72% ʠʜʝʥʪʠʯʥʦʩʪʠ ʩ ʙʝʣʢʦʤ 

ʯʝʣʦʚʝʢʘ [11]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʦʙʱʘʣʦʩʴ 

ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʛʝʥʘ OLR1 ʚ 

ʢʘʯʝʩʪʚʝ ɼʅʂ-ʤʘʨʢʝʨʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ [2, 6]. 

ɻʝʥ ʘʮʝʪʠʣ-ʂʦɸ: ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-

ʆ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ 1 (DGAT1) ʷʚʣʷʝʪʩʷ, 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ [3]. ɻʝʥ ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʆ-

ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ (DGAT1) ʨʘʩʧʦʣʦʞʝʥ ʚ 14 

ʭʨʦʤʦʩʦʤʝ ʛʝʥʦʤʘ Bos taurus ʠ ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʨʢʝʨ, 

ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ, ʪ.ʝ. ʥʘ 

ʝʛʦ ʢʘʯʝʩʪʚʦ. ɼʘʥʥʳʡ ʛʝʥ ʬʝʨʤʝʥʪʘ DGAT1 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʠʦʩʠʥʪʝʟʝ ʣʠʧʠʜʦʚ ʠ 

ʩʚʷʟʘʥ ʩ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʴʶ ʢʦʨʦʚ [5]. 

ɻʝʥ LEP ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʭʨʦʤʦʩʦʤʝ 4 

ʠ ʩʦʜʝʨʞʠʪ ʪʨʠ ʵʢʟʦʥʘ ʠ ʜʚʘ ʠʥʪʨʦʥʘ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚ ʢʦʪʦʨʳʭ 

ʢʦʜʠʨʫʶʱʘʷ ʦʙʣʘʩʪʴ ʠʟ 501 ʥʫʢʣʝʦʪʠʜʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʵʢʟʦʥʘʭ 2 ʠ 3 [14]. 

ʅʝʩʢʦʣʴʢʦ ʤʫʪʘʮʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʛʝʥʝ 

LEP ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʙʳʣʠ ʩʚʷʟʘʥʳ 

ʩ ʫʜʦʝʤ [8], ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʤʦʣʦʢʘ [4] ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ [10] ʫ 

ʨʘʟʥʳʭ ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘ 

ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʥʦʪʠʧʘ ʧʦ ʣʦʢʫʩʘʤ ʛʝʥʦʚ 

ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʘ ʠʤʝʥʥʦ: ʨʝʮʝʧʪʦʨʘ 

ʣʠʧʦʧʨʦʪʝʠʥʘ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (OLR1), 

ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʆ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ 

(DGAT1) ʠ ʣʝʧʪʠʥʘ (LEP). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʉʍʇʂ çɸʛʨʦʬʠʨʤʘ ʈʘʩʩʚʝʪè ʂʫʢʤʦʨʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ 79 

ʢʦʨʦʚʘʭ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʛʨʫʧʧʳ ʩ ʫʯʸʪʦʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʥʦʪʠʧʘ ʧʦ ʛʝʥʘʤ OLR1, 

DGAT1 ʠ LEP. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʠʟ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʮʝʣʴʥʦʡ ʢʨʦʚʠ 

ʧʝʨʚʦʪʸʣʦʢ ʩʦʨʙʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, ʘ ʠʤʝʥʥʦ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʙʦʨʘ 

çɼʅʂ-ʩʦʨʙ ɺè (ʌɹʋʅ ʎʅʀʀ 

ʕʧʠʜʝʤʠʦʣʦʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, 

ʈʦʩʩʠʷ). 
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ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʢ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʛʝʥʦʪʠʧʫ ʧʦ ʣʦʢʫʩʘʤ 

ʛʝʥʘʤ OLR1, DGAT1 ʠ LEP ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʘʤʠ ʇʎʈ-ʇɼʈʌ [7, 13] ʠ ɸʉ-ʇʎʈ 

[12], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʧʨʝʜʝʣʷʣʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ, ʪʘʢʠʝ ʢʘʢ ʫʜʦʡ ʟʘ 

305 ʜʥ. ʣʘʢʪʘʮʠʠ (ʫʯʸʪ ʚʢʣʶʯʘʣ 

ʝʞʝʜʝʢʘʜʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʜʦʝʥʠʷ), 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

(ʠʟʤʝʨʝʥʠʝ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ çʃɸʂʊɸʅ 1-4è. 

ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʳ 

Microsoft Excel. ʆʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ 

ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʸʪʦʤ ʩʪʘʥʜʘʨʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʤʠ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʫʜʦʡ ʟʘ 305 ʜʥ. ʣʘʢʪʘʮʠʠ, 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ ʚ ʤʦʣʦʢʝ, 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ) 

ʧʝʨʚʦʪʸʣʦʢ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʩ ʨʘʟʥʳʤʠ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʣʦʢʫʩʘʤ 

ʛʝʥʦʚ OLR1, DGAT1, LEP (ʊʘʙʣʠʮʘ 1). 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʫʜʦʡ ʟʘ 305 

ʜʥ. ʣʘʢʪʘʮʠʠ ʧʝʨʚʦʪʸʣʦʢ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ 

ʪʠʧʘ ʩ ʨʘʟʥʳʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

OLR1, DGAT1, LEP ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6678 

ʢʛ (ʛʝʥʦʪʠʧ CC/AK/CC) ʜʦ 7819 ʢʛ (ʛʝʥʦʪʠʧ 

AC/AA/CC). ʇʝʨʚʦʪʸʣʢʠ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʛʝʥʘʤ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ 

ACAACC, ACAACT, ACAKCC (7572-7819 ʢʛ) 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʩʚʝʨʩʪʥʠʮ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ʥʘ 251-1141 ʢʛ ʤʦʣʦʢʘ. 

ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʤʦʣʦʯʥʦʩʪʠ 

ʚʳʷʚʣʝʥʦ ʤʝʞʜʫ ʘʥʘʣʦʛʘʤʠ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ AC/AA/CC ʠ 

CCAACT, CCAKCT, ʯʪʦ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʚʳʨʘʞʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 769-974 ʢʛ (P<0,05) 

ʤʦʣʦʢʘ. 

 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʝʨʚʦʪʸʣʦʢ ʩ ʨʘʟʥʳʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

ʛʝʥʦʚ OLR1, DGAT1, LEP 

ʇʦʢʘʟʘʪʝʣʴ 
n ʫʜʦʡ, ʢʛ ʞʠʨ, % ʤʦʣʦʯʥʳʡ 

ʞʠʨ, ʢʛ 

ʙʝʣʦʢ, % ʤʦʣʦʯʥʳʡ 

ʙʝʣʦʢ, ʢʛ 

AAAACT 3 
6889 

°830,1 

3,64 

°0,02 

250,8 

°29,81 

3,18***  

°0,01 

219,1 

°25,35 

ACAACC 4 
7819 

°173,6 

3,63 

°0,02 

283,8* 

°6,56 

3,18 

°0,03 

248,6 

°4,35 

ACAACT 10 
7604 

°282,2 

3,69 

°0,03 

280,6 

°8,92 

3,20 

°0,02 

243,3 

°8,64 

ACAKCC 8 
7572 

°98,0 

3,69** 

°0,01 

279,4* 

°3,53 

3,23 

°0,02 

244,6 

°2,25 

ACAKCT 12 
7225 

°246,1 

3,72* 

°0,02 

268,8 

°8,47 

3,23 

°0,02 

233,4 

°7,19 

ACAKTT 3 
7182 

°319,8 

3,74* 

°0,03 

268,6 

°10,86 

3,22 

°0,05 

231,3 

°6,62 

CCAACC 9 
7321 

°499,0 

3,64 

°0,01 

266,5 

°17,70 

3,19* 

°0,02 

233,5 

°15,13 

CCAACT 12 
7050* 

°305,6 

3,67* 

°0,01 

258,7 

°11,14 

3,24 

°0,01 

228,4 

°9,67 

CCAATT 7 
6806 

°419,4 

3,70* 

°0,01 

251,8 

°15,43 

3,24 

°0,02 

220,5 

°13,84 

CCAKCC 3 
6678 

°1229,1 

3,77 

°0,10 

251,8 

°42,48 

3,19 

°0,04 

213,0 

°36,23 

CCAKCT 6 
6845* 

°311,2 

3,68* 

°0,01 

251,9 

°11,66 

3,21* 

°0,01 

219,7* 

°9,62 

* - ʈ<0,05, ** - ʈ<0,01, *** - ʈ<0,001 
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ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʙʳʣʘ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 3,63-3,64% (ʛʝʥʦʪʠʧʳ AAAACT, 

AC/AA/CC, CCAACC) ʜʦ 3,77 % (ʛʝʥʦʪʠʧ 

CC/AK/CC). ʇʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ ʢʦʨʦʚʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʦʤ 

ʧʦ ʛʝʥʘʤ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ AAAACT, 

AC/AA/CC, CCAACC ʫʩʪʫʧʘʣʠ ʧʝʨʚʦʪʸʣʢʘʤ 

ʩ ʜʨʫʛʠʤʠ ʛʝʥʦʪʠʧʘʤʠ ʥʘ 0,03-0,13%. 

ʇʨʠʯʸʤ ʞʠʚʦʪʥʳʭ 3-ʭ ʢʦʤʧʣʝʢʩʥʳʭ 

ʛʝʥʦʪʠʧʦʚ ʩ ʥʘʠʤʝʥʴʰʝʡ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ 

ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʫʩʪʫʧʘʣʠ ʘʥʘʣʦʛʘʤ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ACAKCT, 

CCAATT ʥʘ 0,03-0,08% (P<0,05-0,001), ʘ 

ʢʦʤʧʣʝʢʩʥʳʡ ʛʝʥʦʪʠʧ CCAACC ʝʱʸ 

ʜʦʩʪʦʚʝʨʥʦ (P<0,05-0,01) ʫʩʪʫʧʘʣ 

ʩʚʝʨʩʪʥʠʮʘʤ ʛʝʥʦʪʠʧʦʚ ACAKCC, ACAKTT, 

CCAACT, CCAKCT ʥʘ 0,03-0,10%. 

ʇʦʣʫʯʝʥʳ ʪʘʢʞʝ ʜʘʥʥʳʝ, ʯʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʟʘ ʣʘʢʪʘʮʠʶ ʞʠʚʦʪʥʳʝ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ACAACC, 

ACAACT, ACAKCC (279,4-283,8 ʢʛ) 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʦʩʦʙʝʡ ʩ ʜʨʫʛʠʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ʥʘ 10,6-31,9 ʢʛ. ʇʨʠ ʵʪʦʤ 

ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ 

ʧʝʨʚʦʪʸʣʢʘʤʠ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

ACAACC, ACAKCC ʠ ʛʝʥʦʪʠʧʦʤ CCAKCT, 

ʯʪʦ ʚ ʮʠʬʨʦʚʦʤ ʚʳʨʘʞʝʥʠʠ ʩʦʩʪʘʚʠʣʦ ï 

27,5-31,9 ʢʛ (P<0,05) ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʙʳʣʘ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3,18% (ʛʝʥʦʪʠʧʳ AA/AA/CT, 

AC/AA/CC) ʜʦ 3,24%  ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʘʤʠ 

CC/AA/CT, CC/AA/TT. ʇʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ 

ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʛʝʥʦʪʠʧʘʤʠ CC/AA/CT, CC/AA/TT 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʘʥʘʣʦʛʘʤ ʩ ʜʨʫʛʠʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ʥʘ 0,01-0,06%. ʇʨʠʯʸʤ 

ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ 

ʘʥʘʣʦʛʘʤʠ CCAACT ʠ AAAACT, CCAACC, 

CCAKCT, ʚ ʮʠʬʨʦʚʦʤ ʚʳʨʘʞʝʥʠʠ 

ʩʦʩʪʘʚʠʣʘ 0,06% (P<0,001), 0,03-0,05% 

(P<0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʣʫʯʝʥʳ ʪʘʢʞʝ 

ʜʘʥʥʳʝ, ʯʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ 

ʣʘʢʪʘʮʠʶ ʞʠʚʦʪʥʳʝ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ACAACC, ACAACT, ACAKCC 

(243,3-248,6 ʢʛ) ʧʨʝʚʦʩʭʦʜʠʣʠ ʦʩʦʙʝʡ ʩ 

ʜʨʫʛʠʤʠ ʛʝʥʦʪʠʧʘʤʠ ʥʘ 9,8-35,6 ʢʛ. ʇʨʠ 

ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ 

ʧʝʨʚʦʪʸʣʢʘʤʠ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

ACAACC, ACAKCC ʠ ʛʝʥʦʪʠʧʦʤ CCAKCT, 

ʯʪʦ ʯʪʦ ʚ ʮʠʬʨʦʚʦʤ ʚʳʨʘʞʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 

24,9-28,9 ʢʛ (P<0,05) ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʮʝʣʦʤ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʫʜʷ ʧʦ 

ʫʜʦʶ, ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʙʝʣʢʘ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʨʚʦʪʸʣʦʢ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ 

ʪʠʧʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʛʝʥʘʤ 

ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ACAACC, ACAACT, 

ACAKCC. ʇʨʠ ʵʪʦʤ ʥʘʠʤʝʥʴʰʫʶ 

ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʤʝʣʠ ʢʦʨʦʚʳ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʥʦʪʠʧʦʤ AAAACT. 
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ʆʎɽʅʂɸ ʄʆʃʆʏʅʆʁ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʂʆʈʆɺ ʊɸʊɸʈʉʊɸʅʉʂʆɻʆ ʊʀʇɸ ʉ 
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ʃʘʤʘʨʘ ʄ., ɿʘʛʠʜʫʣʣʠʥ ʃ.ʈ., ɸʭʤʝʪʦʚ ʊ.ʄ., ʐʘʡʜʫʣʣʠʥ ʈ.ʈ., ʊʶʣʴʢʠʥ ʉ.ɺ., ʈʘʚʠʣʦʚ ʈ.ʍ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʥʦʪʠʧʘ ʧʦ ʣʦʢʫʩʘʤ ʛʝʥʦʚ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʘ ʠʤʝʥʥʦ: ʨʝʮʝʧʪʦʨʘ 

ʣʠʧʦʧʨʦʪʝʠʥʘ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (OLR1), ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʆ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ (DGAT1) ʠ 

ʣʝʧʪʠʥʘ (LEP). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʉʍʇʂ çɸʛʨʦʬʠʨʤʘ ʈʘʩʩʚʝʪè 

ʂʫʢʤʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ ʧʦʛʦʣʦʚʴʝ 79 ʢʦʨʦʚʘʭ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʇʎʈ-ʇɼʈʌ ʠ ɸʉ-ʇʎʈ) ʧʦʛʦʣʦʚʴʝ 

ʞʠʚʦʪʥʳʭ ʨʘʟʦʙʨʘʣʠ ʧʦ ʛʨʫʧʧʘʤ ʩ ʫʯʸʪʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʥʦʪʠʧʘ ʧʦ ʣʦʢʫʩʘʤ ʛʝʥʦʚ OLR1, 

DGAT1 ʠ LEP. ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʫʜʦʡ, ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʙʝʣʢʘ) ʚʳʷʚʣʝʥʳ ʫ ʢʦʨʦʚ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

ʛʝʥʦʚ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ (OLR1, DGAT1, LEP) ʦʪʣʠʯʘʣʠʩʴ ʪʨʠ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʘ 

AC/AA/CC,  AC/AA/CT ʠ AC/AK/CC. ʇʨʝʜʣʦʞʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʥʦʪʠʧʘ ʧʦ 

ʣʦʢʫʩʘʤ ʛʝʥʦʚ OLR1, DGAT1 ʠ LEP ʧʝʨʚʦʪʸʣʦʢ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʦʙʲʸʤʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʩʢʦʪʦʚʦʜʩʪʚʘ. 

 

EVALUATION OF MILK PRODUCTIVITY FOR TATARSTAN-TYPE COWS WITH 

DIFFERENT COMPLEX GENOTYPES BY LIPID METABOLISM GENES 

 

Lamara M., Zagidullin L.R., Akhmetov T.M., Shaydullin R.R., Tyulkin S.V., Zarubezhnova D.V., 

Ravilov R.Kh. 

Summary 

 

The aim of the research was to study the effect on dairy productivity of cows of a complex 

genotype by the loci of lipid metabolism genes, namely: Low-density lipoprotein receptor (OLR1), 

Diacylglycerol-O-acyltransferase (DGAT1) and Leptin (LEP). The research was carried out in the 

conditions of the agricultural company "Agrofirma Rassvet" of the Kukmorsky district of the 

Republic of Tatarstan on the livestock of 79 cows of the Tatarstan type. As a result of molecular 

genetic research (PCR-RFLP and AS-PCR), the animal population was sorted into groups, taking into 

account the complex genotype by the loci of the OLR1, DGAT1 and LEP genes. The highest indicators 

of milk productivity (milk yield, amount of milk fat and protein) were found in Tatarstan-type cows 

with complex genotypes of lipid metabolism genes (OLR1, DGAT1, LEP), three complex genotypes 

AC/AA/CC,  AC/AA/CT and AC/AK/CC differed. An assessment of the influence of the complex 

genotype by the loci of the OLR1, DGAT1 and LEP genes of the first heifers on milk productivity 

indicators is proposed, thanks to which it is possible to increase the volume of high-quality dairy raw 

materials necessary to increase the efficiency of cattle breeding.
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʢ ʢʘʯʝʩʪʚʫ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʪʘʢʠʤ ʢʘʢ, ʢ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ, 

ʢʦʣʠʯʝʩʪʚʫ ʠ ʩʦʩʪʘʚʫ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʨʘ ʠ ʙʝʣʢʘ ʤʦʣʦʢʘ 

ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝʣʝʢʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʘʨʢʝʨʦʚ, 

ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʴʶ, 

ʩʯʠʪʘʝʪʩʷ ʛʝʥ ʜʠʘʮʝʪʠʣʛʣʠʮʝʨʦʣ-ʆ-

ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (DGAT1) [1]. 

ɺʘʨʠʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ 

DGAT1 ʙʳʣʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ, ʦʧʠʩʘʥ 

ʧʦʣʠʤʦʨʬʠʟʤ, ʛʜʝ ʠʤʝʝʪʩʷ ʟʘʤʝʥʘ ʣʠʟʠʥʘ 

(K) ʥʘ ʘʣʘʥʠʥ (ɸ) ʚ ʧʦʟʠʮʠʠ 232 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʠʟʚʝʩʪʥʦʡ ʢʘʢ K232A [2]. ʀʟʚʝʩʪʥʦ, ʧʨʠ 

ʟʘʤʝʥʝ ʚ ʧʦʟʠʮʠʠ ʂ232ɸ (ʣʠʟʠʥʘ ʥʘ ʘʣʘʥʠʥ) 

ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʛʝʥʘ, 

ʩʥʠʞʘʝʪʩʷ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʘʣʣʝʣʴ, ʩʦʜʝʨʞʘʱʠʡ ʣʠʟʠʥ 

ʚ 232 ʧʦʣʦʞʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʞʝʣʘʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʢʦʨʦʚʳ, ʥʝʩʫʱʠʝ 

ʵʪʦʪ ʘʣʣʝʣʴ ʛʝʥʘ DGAT1 (ʂʂ ʠ ʂɸ), 

ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʝʝ ʞʠʨʥʦʝ ʤʦʣʦʢʦ, ʯʝʤ 

ʛʦʤʦʟʠʛʦʪʥʳʝ ʢʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʦʤ ɸɸ, 

ʩʦʜʝʨʞʘʱʠʡ ʘʣʣʝʣʴ, ʛʜʝ ʚ 232 ʧʦʣʦʞʝʥʠʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʘʣʘʥʠʥ [6]. DGAT1 K232A 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʚʣʠʷʥʠʶ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʤʦʣʦʢʝ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [7]. 

ɼʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʆ-

ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʘ 1 ʷʚʣʷʝʪʩʷ ʬʝʨʤʝʥʪʦʤ, 

ʢʦʪʦʨʳʡ ʢʘʪʘʣʠʟʠʨʫʝʪ ʩʠʥʪʝʟ 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʜʦ ʜʠʛʣʠʮʝʨʠʜʦʚ ʠ ʘʮʠʣ-

ʢʦʵʥʟʠʤ ɸ. ɻʝʥ DGAT1 ʙʳʣ ʢʘʨʪʠʨʦʚʘʥ ʥʘ 

ʭʨʦʤʦʩʦʤʝ BTA14 ʠ ʧʨʝʜʣʦʞʝʥ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʨʢʝʨʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʢʘʯʝʩʪʚʦʤ 

ʤʦʣʦʢʘ. ɼʠʥʫʢʣʝʦʪʠʜʥʘʷ ʟʘʤʝʥʘ 

ApAŸGpC ʚ ʧʦʟʠʮʠʠ 6829 ʵʢʟʦʥʘ 8 ʛʝʥʘ 

DGAT1 ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʥʩʝʨʚʘʪʠʚʥʦʡ 

ʟʘʤʝʥʝ ʣʠʟʠʥʘ (ʂ) ʥʘ ʘʣʘʥʠʥ (ɸ) ʚ ʧʦʟʠʮʠʠ 

232 ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

[3]. 

ɻʝʥ ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-O-

ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ 1 (DGAT1) ʫʯʘʩʪʚʫʝʪ ʚ 

ʦʙʤʝʥʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʈʦʣʴ ʛʝʥʘ DGAT1 ʚ 

ʣʠʧʠʜʥʦʤ ʦʙʤʝʥʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʯʘʩʪʠʠ 

ʬʝʨʤʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʫʛʣʝʚʦʜʦʚ ʚ ʞʠʨʳ ʠ ʩʦʭʨʘʥʝʥʠʶ ʠʭ ʚ 

ʞʠʨʦʚʳʭ ʜʝʧʦ. ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʚʣʠʷʥʠʝ 

ʛʝʥʘ DGAT1 ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʪʝʣʘ 

ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʢʨʦʚʠ [4]. 

ʋ ʞʠʚʦʪʥʳʭ ʩ ʛʝʥʦʪʠʧʦʤ ʂ/ʂ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ DGAT1 ʙʳʣʘ ʙʦʣʝʝ 

ʯʝʤ ʚ 5 ʨʘʟ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɸ/ʂ ʠ ɸ/ɸ 

[3]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ɸ ʘʣʣʝʣʴ ʛʝʥʘ DGAT1 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʷʩʘ. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ ɸ ʘʣʣʝʣʴ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʩʨʝʜʠ ʧʦʨʦʜ Bos taurus 

taurus, ʥʦ ʦʪʩʫʪʩʪʚʫʝʪ (ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩ 

ʦʯʝʥʴ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ) ʫ ʧʦʨʦʜ Bos taurus 
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indicus, Bos grunniens, Bubalus bubalus [5]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʥʘʤʠ 

ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ï ʠʟʫʯʠʪʴ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʤʦʣʦʢʘ ʢʦʨʦʚ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʩ 

ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʣʦʢʫʩʘʤ ʛʝʥʘ 

ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʆ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ 

(DGAT1) ʠ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʉʍʇʂ çɸʛʨʦʬʠʨʤʘ ʈʘʩʩʚʝʪè 

ʂʫʢʤʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʙʳ ʮʝʣʴʥʦʡ ʢʨʦʚʠ, ʦʪʦʙʨʘʥʥʳʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪ 79 ʢʦʨʦʚ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ 

ʪʠʧʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʛʦʣʦʚʴʝ 

ʧʝʨʚʦʪʸʣʦʢ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʣʴʢʦ 

ʜʚʫʤʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʤʠ ʣʠʥʠʷʤʠ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʘ ʠʤʝʥʥʦ: ɺʠʩ 

ɸʡʜʠʘʣʘ 933122 ʠ ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ 

198998. 

ɼʅʂ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʢʨʦʚʠ 

ʚʳʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʥʘʙʦʨʘ çʈʠʙʦ-ʧʨʝʧè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʌɹʋʅ 

ʎʅʀʀ ʕʧʠʜʝʤʠʦʣʦʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, 

ʈʦʩʩʠʷ), ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʸʥʥʦʡ 

ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦ ʣʦʢʫʩʘʤ ʛʝʥʘ DGAT1 

ʧʝʨʚʦʪʸʣʦʢ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʇʎʈ-

ʇɼʈʌ-ʧʨʦʬʠʣʝʡ [8]. 

ʆʧʨʝʜʝʣʷʣʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ, ʪʘʢʠʝ ʢʘʢ ʫʜʦʡ ʟʘ 

305 ʜʥ. ʣʘʢʪʘʮʠʠ (ʫʯʸʪ ʚʢʣʶʯʘʣ 

ʝʞʝʜʝʢʘʜʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʜʦʝʥʠʷ), 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

(ʠʟʤʝʨʝʥʠʝ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ çʃɸʂʊɸʅ 1-4è. 

ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʳ 

Microsoft Excel. ʆʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ 

ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʸʪʦʤ ʩʪʘʥʜʘʨʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʤʠ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʫʜʦʡ ʟʘ ʣʘʢʪʘʮʠʶ, 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ ʚ ʤʦʣʦʢʝ, 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ) 

ʧʝʨʚʦʪʸʣʦʢ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʩ ʨʘʟʥʳʤʠ 

ʛʝʥʦʪʠʧʘʤʠ DGAT1-ʛʝʥʘ (ʊʘʙʣʠʮʘ 1). 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʩʨʝʜʥʝʤ ʫʜʦʡ ʟʘ 305 ʜʥ. ʣʘʢʪʘʮʠʠ ʢʦʨʦʚ ʚ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʩ ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

ʧʦ DGAT1-ʛʝʥʫ ʩʦʩʪʘʚʠʣ 7247ʢʛ (ʛʝʥʦʪʠʧ 

DGAT1/ɸA) ʠ 7185 ʢʛ (ʛʝʥʦʪʠʧ DGAT1/ɸK). 

ʇʦʢʘʟʘʪʝʣʠ ʧʦ ʫʜʦʶ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ 

ʤʠʥʠʤʘʣʴʥʳʝ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʝʥʦʪʠʧʦʤ 

DGAT1/ɸA ʠ DGAT1/ɸK ʚʩʝʛʦ ʣʠʰʴ 62 ʢʛ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʙʳʣʘ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 3,66 % (ʛʝʥʦʪʠʧ DGAT1/ɸA) ʜʦ 

3,71 % (ʛʝʥʦʪʠʧ DGAT1/ɸK), ʤʝʞʛʨʫʧʧʦʚʘʷ 

ʨʘʟʥʠʮʘ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʦʩʪʘʚʠʣʘ 

0,05 % (P<0,001). ɹʦʣʝʝ ʚʳʩʦʢʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʟʘ ʣʘʢʪʘʮʠʶ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʞʠʚʦʪʥʳʝ ʩ ʛʝʥʦʪʠʧʦʤ 

OLR1/ɸC (266,5 ʢʛ), ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ DGAT1/ɸA ʥʘ 1,3 ʢʛ. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ DGAT1-ʛʝʥʘ 

ʇʦʢʘʟʘʪʝʣʴ ɻʝʥʦʪʠʧ 

DGAT1/ɸA DGAT1/ɸK DGAT1/KK 

n 45 32 2 

ʫʜʦʡ, ʢʛ 7247°165,4 7185°154,9 - 

ʞʠʨ, % 3,66°0,01 3,71°0,01***  - 

ʤʦʣʦʯʥʳʡ ʞʠʨ, ʢʛ 265,2°5,86 266,5°5,43 - 

ʙʝʣʦʢ, % 3,22°0,01 3,22°0,01 - 

ʤʦʣʦʯʥʳʡ ʙʝʣʦʢ, ʢʛ 233,4°5,12 231,4°4,63 - 

*** - ʈ<0,001 

 

ʇʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʞʠʚʦʪʥʳʭ ʩ 

ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ DGAT1-ʛʝʥʘ ʥʝ 

ʚʳʷʚʣʝʥʳ, ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʨʘʚʥʳ 3,22 

%. ʅʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʟʘ ʣʘʢʪʘʮʠʶ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʞʠʚʦʪʥʳʭ ʩ ʛʝʥʦʪʠʧʦʤ DGAT1/ɸA (233,4 

ʢʛ), ʵʪʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʫ ʧʝʨʚʦʪʸʣʦʢ 
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ʩ ʛʝʥʦʪʠʧʦʤ DGAT1/ɸK ʥʘ 2,0 ʢʛ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʮʝʥʢʝ ʘʩʩʦʮʠʘʮʠʠ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʆ-

ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ ʩ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʝʨʚʦʪʸʣʦʢ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʤʦʣʦʢʘ ʫ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ 

ʛʝʥʫ DGAT1 ʩ ʫʯʸʪʦʤ ʠʭ ʣʠʥʝʡʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ 

(ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ DGAT1-ʛʝʥʘ ʠ ʣʠʥʝʡʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʃ
ʠ
ʥ
ʠ
ʷ

 

ɻ
ʝ
ʥ
ʦ
ʪ
ʠ
ʧ

 

n
 

ʋ
ʜ
ʦ
ʡ
,
 
ʢ
ʛ

 

ɾ
ʠ
ʨ
,
 
%

 

ʄ
ʦ
ʣ
ʦ
ʯ
ʥ
ʳ
ʡ
 

ʞ
ʠ
ʨ
,
 
ʢ
ʛ

 

ɹ
ʝ
ʣ
ʦ
ʢ
,
 
%

 

ʄ
ʦ
ʣ
ʦ
ʯ
ʥ
ʳ
ʡ
 

ʙ
ʝ
ʣ
ʦ
ʢ

,
 
ʢ
ʛ

 

ɺ. ɸʡʜʠʘʣ 

DGAT1/ɸA 27 
7188 

Ñ211,5 

3,66***  

Ñ0,01 

263,1 

Ñ7,59 

3,23 

Ñ0,01 

232,2 

Ñ6,61 

DGAT1/ɸK 23 
7223 

Ñ171,3 

3,71 

Ñ0,01 

268,0 

Ñ6,13 

3,22 

Ñ0,01 

232,6 

Ñ5,04 

ʈ. ʉʦʚʝʨʠʥʛ 

DGAT1/ɸA 18 
7335 

Ñ271,1 

3,67 

Ñ0,01 

269,2 

Ñ9,42 

3,21 

Ñ0,01 

235,5 

Ñ8,30 

DGAT1/ɸK 9 
7090 

Ñ350,3 

3,72 

Ñ0,03 

263,7 

Ñ11,83 

3,23 

Ñ0,02 

229,0 

Ñ10,77 

*** - ʈ<0,001 

 

ʅʘʠʙʦʣʴʰʠʤ ʫʜʦʝʤ ʟʘ 305 ʜʥ. 

ʣʘʢʪʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʦʨʦʚʳ ʩ 

ʛʝʥʦʪʠʧʘʤʠ DGAT1/ɸK ʠ DGAT1/ɸA ʣʠʥʠʡ 

ɺ. ɸʡʜʠʘʣʘ ʠ ʈ. ʉʦʚʝʨʠʥʛʘ, ʠʭ ʫʜʦʡ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʘʤ ʩʦʩʪʘʚʠʣ 7223 ʢʛ ʠ 

7335 ʢʛ ʤʦʣʦʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɾʠʚʦʪʥʳʝ ʛʝʥʦʪʠʧʦʚ DGAT1/ɸK ʠ 

DGAT1/ɸA ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʘʤʠ ʜʨʫʛʠʭ 

ʛʝʥʦʪʠʧʦʚ DGAT1 ʚʥʫʪʨʠ ʩʚʦʝʡ ʣʠʥʝʡʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʤʝʣʠ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ 

ʫʜʦʶ ʥʘ 35 ʢʛ ʠ 245 ʢʛ ʤʦʣʦʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʠʡ ʫʜʦʡ ʩʨʝʜʠ 

ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ ʠʤʝʣʠ ʢʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʦʤ 

DGAT1/ɸA ʣʠʥʠʠ ʈ. ʉʦʚʝʨʠʥʛʘ (7335 ʢʛ), 

ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʦʩʦʙʝʡ ʩ ʨʘʟʥʳʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ʠ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ 

112-245 ʢʛ ʤʦʣʦʢʘ. 

ʇʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ 

ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʣʠʩʴ ʪʘʢʞʝ ʢʦʨʦʚʳ ʩ 

ʛʝʥʦʪʠʧʦʤ DGAT1/ɸK ʣʠʥʠʡ ɺ. ɸʡʜʠʘʣʘ ʠ 

ʈ. ʉʦʚʝʨʠʥʛʘ, ʠʭ ʚʝʣʠʯʠʥʘ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʛʨʫʧʧʘʤ ʩʦʩʪʘʚʠʣʘ 3,71% ʠ 3,72, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɾʠʚʦʪʥʳʝ ʛʝʥʦʪʠʧʘ 

DGAT1/ɸK ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ 

ʜʨʫʛʠʭ ʛʝʥʦʪʠʧʦʚ DGAT1 ʚʥʫʪʨʠ ʩʚʦʝʡ 

ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʤʝʣʠ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ ʥʘ 0,05 % (P<0,001) ʠ 0,05 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʫʶ ʤʘʩʩʦʚʫʶ 

ʜʦʣʶ ʞʠʨʘ ʚ ʤʦʣʦʢʘ ʩʨʝʜʠ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ 

ʠʤʝʣʠ ʢʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʦʤ DGAT1/ɸK 

ʣʠʥʠʠ ʈ. ʉʦʚʝʨʠʥʛʘ (3,72 %), ʯʪʦ ʚʳʰʝ, ʯʝʤ 

ʫ ʜʨʫʛʠʭ ʦʩʦʙʝʡ ʩ ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʠ 

ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ 0,01-0,06 %. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ 

ʞʠʨʘ ʟʘ ʣʘʢʪʘʮʠʶ ʧʦ ʣʠʥʠʷʤ ɺ. ɸʡʜʠʘʣʘ ʠ 

ʈ. ʉʦʚʝʨʠʥʛʘ ʠʤʝʣʠ ʞʠʚʦʪʥʳʝ ʩ 

ʛʝʥʦʪʠʧʘʤʠ DGAT1/ɸK ʠ DGAT1/ɸA, 

ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 268,0 ʢʛ ʠ 269,2 ʢʛ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɾʠʚʦʪʥʳʝ ʛʝʥʦʪʠʧʦʚ 

DGAT1/ɸK ʠ DGAT1/ɸA ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʚʝʨʩʪʥʠʮʘʤʠ ʜʨʫʛʠʭ ʛʝʥʦʪʠʧʦʚ DGAT1 

ʚʥʫʪʨʠ ʩʚʦʝʡ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʠʤʝʣʠ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʚʳʭʦʜʫ ʤʦʣʦʯʥʦʛʦ 

ʞʠʨʘ ʥʘ 4,9 ʢʛ ʠ 5,5 ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ 

ʩʨʝʜʠ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ ʠʤʝʣʠ ʢʦʨʦʚʳ ʩ 

ʛʝʥʦʪʠʧʦʤ DGAT1/ɸA ʣʠʥʠʠ ʈ. ʉʦʚʝʨʠʥʛʘ 

(269,2 ʢʛ), ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʦʩʦʙʝʡ ʩ 

ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʠ ʣʠʥʝʡʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ 1,2-6,1 ʢʛ. 

ʇʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

ʨʘʟʣʠʯʠʷ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

DGAT1 ʠ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ɺ. 

ɸʡʜʠʘʣʘ ʠ ʈ. ʉʦʚʝʨʠʥʛʘ) ʙʳʣʠ 

ʤʠʥʠʤʘʣʴʥʳʤʠ (0-0,02 %). 
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ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ 

ʙʝʣʢʘ ʟʘ ʣʘʢʪʘʮʠʶ ʧʦ ʣʠʥʠʷʤ ɺ. ɸʡʜʠʘʣʘ ʠ 

ʈ. ʉʦʚʝʨʠʥʛʘ ʠʤʝʣʠ ʞʠʚʦʪʥʳʝ ʩ ʛʝʥʦʪʠʧʦʤ 

DGAT1/ɸA ʣʠʥʠʠ ʈ. ʉʦʚʝʨʠʥʛʘ (235,5 ʢʛ), 

ʯʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʦʩʦʙʝʡ ʩ ʨʘʟʥʳʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ʠ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʥʘ 2,9-6,5 ʢʛ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʘʟʣʠʯʠʷ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʘʤʠ DGAT1/ɸA ʠ 

DGAT1/ɸK ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ (0,4 ʢʛ). 

ɿʘʢʣʶʯʝʥʠʝ. ʋ ʢʦʨʦʚ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʧʦ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ 

ʚ ʤʦʣʦʢʝ ʦʪʤʝʯʝʥʘ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ 

DGAT1/ɸK ʛʝʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʚʝʨʩʪʥʠʮʘʤʠ ʛʝʥʦʪʠʧʘ DGAT1/ɸA, ʧʦ 

ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʙʳʣʠ 

ʤʠʥʠʤʘʣʴʥʳʤʠ. ʊʘʢʞʝ ʩʨʝʜʠ ʧʝʨʚʦʪʸʣʦʢ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ 

ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʫʜʦʡ, ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʙʝʣʢʘ) ʫ ʢʦʨʦʚ ʩ 

ʛʝʥʦʪʠʧʦʤ DGAT1/ɸA ʣʠʥʝʡʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ, ʘ 

ʠʤʝʥʥʦ ʈ. ʉʦʚʝʨʠʥʛ. ʅʝʢʦʪʦʨʦʝ ʚʥʠʤʘʥʠʝ ʚ 

ʧʣʘʥʝ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ 

ʨʘʙʦʪʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ 

ʚ ʤʦʣʦʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʠ ʩ ʛʝʥʦʪʠʧʦʤ 

DGAT1/ɸK ʣʠʥʠʡ ɺ. ɸʡʜʠʘʣʘ ʠ ʈ. 

ʉʦʚʝʨʠʥʛʘ. 
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ʄʆʃʆʏʅɸʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ʄʆʃʆʂɸ ʂʆʈʆɺ ʉ ʈɸɿʅʓʄʀ 

ɻɽʅʆʊʀʇɸʄʀ DGAT1 ʀ ʃʀʅɽʁʅʆʁ ʇʈʀʅɸɼʃɽɾʅʆʉʊʀ 

 

ʃʘʤʘʨʘ ʄ., ɿʘʛʠʜʫʣʣʠʥ ʃ.ʈ., ɸʭʤʝʪʦʚ ʊ.ʄ., ʐʘʡʜʫʣʣʠʥ ʈ.ʈ., ʊʶʣʴʢʠʥ ʉ.ɺ., ʈʘʚʠʣʦʚ ʈ.ʍ. 

ʈʝʟʶʤʝ 

 

ʆʙʟʦʨ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʝʥʦʪʠʧ ʧʦ ʣʦʢʫʩʘʤ ʛʝʥʘ ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʆ-

ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ (DGAT1) ʠ ʣʠʥʝʡʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʚʝʜʫʱʝʡ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ ʢʦʨʦʚ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʠʭ ʤʦʣʦʢʘ. ʎʝʣʴʶ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʠʪʴ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʢʦʨʦʚ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʩ ʨʘʟʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʣʦʢʫʩʘʤ ʛʝʥʘ ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʆ-

ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʳ ʠ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʉʍʇʂ çɸʛʨʦʬʠʨʤʘ ʈʘʩʩʚʝʪè ʂʫʢʤʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʥʘ ʧʦʛʦʣʦʚʴʝ 79 ʢʦʨʦʚʘʭ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʇʎʈ-ʇɼʈʌ) ʧʦʛʦʣʦʚʴʝ ʞʠʚʦʪʥʳʭ ʨʘʟʦʙʨʘʣʠ ʧʦ ʛʨʫʧʧʘʤ ʩ 

ʫʯʸʪʦʤ ʛʝʥʦʪʠʧʘ ʧʦ ʣʦʢʫʩʘʤ ʛʝʥʘ DGAT1. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʢʦʨʦʚ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʧʦ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʚ ʤʦʣʦʢʝ 

ʦʪʤʝʯʝʥʘ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ DGAT1/ɸA ʛʝʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ ʛʝʥʦʪʠʧʘ 

DGAT1/ɸK, ʧʦ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ. 

ʊʘʢʞʝ ʩʨʝʜʠ ʧʝʨʚʦʪʸʣʦʢ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʫʜʦʡ, ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʙʝʣʢʘ) ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ 

DGAT1/ɸA ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ, ʘ ʠʤʝʥʥʦ ʈ. ʉʦʚʝʨʠʥʛ. 

ʅʝʢʦʪʦʨʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʣʘʥʝ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʠ ʩ ʛʝʥʦʪʠʧʦʤ DGAT1/ɸK ʣʠʥʠʡ ɺ. ɸʡʜʠʘʣʘ ʠ ʈ. 

ʉʦʚʝʨʠʥʛʘ. 

 

MILK PRODUCTIVITY AND MILK QUALITY OF COWS WITH DIFFERENT DGAT1 

GENOTYPES AND LINEAR AFFILIATION 

 

Lamara M., Zagidullin L.R., Akhmetov T.M., Shaydullin R.R., Tyulkin S.V., Zarubezhnova D.V., 

Ravilov R.Kh. 

Summary 

 

A review of the scientific literature has shown that the genotype by loci of the diacylglycerol-

O-acyltransferase (DGAT1) gene and linear affiliation to the leading Holstein breed of cows have an 

impact on milk productivity and the quality of their milk. The purpose of our research was to study 

the milk productivity and qualitative composition of the milk of Tatarstan-type cows with different 

genotypes according to the loci of the diacylglycerol-O-acyltransferase gene and linear belonging to 

the Holstein breed. The research was carried out in the conditions of the agricultural company 

"Agrofirma Rassvet" of the Kukmorsky district of the Republic of Tatarstan on the livestock of 79 

cows of the Tatarstan type. As a result of a molecular genetic study (PCR-RFLP), the animal 

population was sorted into groups, taking into account the genotype by the loci of the DGAT1 gene. 

The conducted studies have shown that in Tatarstan-type cows after the first lactation, a significant 

amount of the mass fraction of fat in milk was noted in cows with the DGAT1/ɸA genotype of the 

gene in comparison with peers of the DGAT1/ɸK genotype, the differences in other indicators of milk 

productivity were minimal. Also, among the first heifers of the Tatarstan type, the values of milk 

productivity indicators (milk yield, amount of milk fat and protein) are slightly higher in cows with 

the DGAT1/ɸA genotype of linear belonging to the Holstein breed, namely R. Sovering. Some 

attention in terms of conducting breeding work to increase the mass fraction of fat in milk is paid to 

individuals with the DGAT1/ɸK genotype of the W. Ideal and R. Sovering lines.
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ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʩʦʩʥʦʡ ʬʫʥʢʮʠʠ 

ʩʝʨʜʮʘ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʤʘ ʚ 

ʧʨʦʮʝʩʩʝ ʛʦʜʠʯʥʦʛʦ ʠʣʠ ʜʚʫʭʛʦʜʠʯʥʦʛʦ 

ʮʠʢʣʘ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ. ʇʨʠ ʵʪʦʤ 

ʨʝʘʢʮʠʷ ʥʘʩʦʩʥʦʡ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ 

ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʸ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʦʩʪʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. ɹʦʣʝʝ ʪʦʛʦ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ ʠʟʫʯʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʩʦʩʥʦʡ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʩʧʦʨʪʩʤʝʥʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʠʜʘʤʠ ʩʧʦʨʪʘ, ʪʨʝʙʫʶʱʠʭ 

ʧʨʦʷʚʣʝʥʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʧʨʠ ʵʪʦʤ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʶʪʩʷ ʥʝ ʠʟʫʯʝʥʥʳʤʠ 

ʚʦʧʨʦʩʳ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʩʦʩʥʦʡ 

ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʩʧʦʨʪʩʤʝʥʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʠʜʘʤʠ ʩʧʦʨʪʘ, ʪʨʝʙʫʶʱʠʭ 

ʧʨʦʷʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʧʨʠʚʣʝʢʘʶʪʩʷ ʢ 

ʨʝʛʫʣʷʨʥʳʤ ʟʘʥʷʪʠʷʤ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 

ʩʧʦʨʪʘ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʤʳʰʝʯʥʳʝ 

ʪʨʝʥʠʨʦʚʢʠ ʧʨʝʜʲʷʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʩʪʫʱʝʤʫ ʦʨʛʘʥʠʟʤʫ. 

ɿʘʥʷʪʠʷ ʚ ʩʧʦʨʪʠʚʥʳʭ ʩʝʢʮʠʷʭ 

ʧʨʝʜʲʷʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʘʩʪʫʱʝʤʫ ʦʨʛʘʥʠʟʤʫ ʠ ʚʳʟʳʚʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. ʀʟʫʯʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʮʘ ʫ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ 

ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ 

ʩʝʨʜʮʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʤʳʰʝʯʥʦʡ 

ʨʘʙʦʪʝ. ʆʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʝʨʜʮʘ, ʢʦʪʦʨʦʝ ʦʯʝʥʴ ʙʳʩʪʨʦ ʜʦʩʪʠʛʘʝʪ 

ʩʚʦʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʟʘʚʠʩʠʪ ʠ 

ʬʠʟʠʯʝʩʢʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʩʧʦʨʪʩʤʝʥʘ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʨʝʘʢʮʠʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ 

ʜʝʪʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʳʰʝʯʥʦʡ 

ʥʘʛʨʫʟʢʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʋʆʂ ʠ ʏʉʉ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʦʚʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʧʦʨʪʩʤʝʥʘʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ɼʖʉʐ 

çʉʪʨʝʣʘè ʛ. ʂʘʟʘʥʠ. ʉʧʦʨʪʩʤʝʥʳ ʠʤʝʣʠ 

ʨʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ - ʦʪ ʥʘʯʠʥʘʶʱʠʭ 

ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʜʦ 

ʢʘʥʜʠʜʘʪʦʚ ʠ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ (ʠʤʝʶʱʠʭ 

ʩʪʘʞ ʟʘʥʷʪʠʡ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ 1 

ʛʦʜʘ ʜʦ 7 ʣʝʪ). ɺʩʝʛʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 60 ʯʝʣʦʚʝʢ. ɼʣʷ ʦʮʝʥʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʳʝ ʟʥʘʯʝʥʠʷ t- ʢʨʠʪʝʨʠʷ 
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ʉʪʴʶʜʝʥʪʘ. 

ʉʨʝʜʠ ʨʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ 

ʤʝʪʦʜ ʪʝʪʨʘʧʦʣʷʨʥʦʡ ʛʨʫʜʥʦʡ ʨʝʦʛʨʘʬʠʠ 

ʧʦ ʂʫʙʠʯʝʢʫ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ. 

ʅʝʠʥʚʘʟʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʤʝʪʦʜʘ, ʝʛʦ 

ʧʨʦʩʪʘʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʜʝʣʘʶʪ ʝʝ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʨʦʙʫ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ɻʘʨʚʘʨʜʩʢʠʡ ʩʪʝʧ-ʪʝʩʪ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 6-7-

ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʫ ʜʝʪʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ-ʜʚʫʭ ʣʝʪ (ɻʅʇ), ʯʘʩʪʦʪʘ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 90,5+2,6 

ʫʜ/ʤʠʥ. ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʯʘʩʪʦʪʳ ʩʝʨʜʮʝʙʠʝʥʠʡ ʜʝʪʝʡ 

ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ ʪʝʯʝʥʠʝ 

ʜʚʫʭ-ʪʨʝʭ ʣʝʪ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʩʥʠʟʠʣʘʩʴ 

ʜʦ 83,0Ñ2,1 ʫʜ/ʤʠʥ. ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ 

ʦʢʘʟʘʣʘʩʴ ʥʘ 9,6Ñ2,4 ʫʜ/ʤʠʥ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (P <0,05). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 

ʫ ʜʝʪʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, ʩʥʠʟʠʣʘʩʴ ʥʘ 9,6 

Ñ2,4ʫʜ/ʤʠʥ (P<0,05). 

ʅʘ ʯʝʪʚʝʨʪʦʤ-ʧʷʪʦʤ ʛʦʜʫ ʤʳʰʝʯʥʳʭ 

ʪʨʝʥʠʨʦʚʦʢ ʏʉʉ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 81,8 Ñ1,9 ʫʜ/ʤʠʥ. ʈʘʟʥʠʮʘ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʏʉʉ ʤʝʞʜʫ ʘʢʨʦʙʘʪʘʤʠ 10-11-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʤʳʰʝʯʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ 

ʣʝʪ (ʋʊɻ-2), ʠ ʜʝʪʴʤʠ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʩʦʩʪʘʚʠʣʘ 3,9Ñ1,4 

ʫʜ/ʤʠʥ. ʋ ʘʢʨʦʙʘʪʦʚ 12-13-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʤʳʰʝʯʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ-

ʰʝʩʪʠ ʣʝʪ (ʋʊɻ-3), ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 73,1Ñ2,4 ʫʜ/ʤʠʥ. 

ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ 

ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʏʉʉ 

ʜʝʪʝʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ, ʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʝʨʜʮʝʙʠʝʥʠʡ 

ʘʢʨʦʙʘʪʦʚ ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʳ (ʋʊɻ-2), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7,2Ñ1,7 ʠ 8,7Ñ1,9 ʫʜ/ʤʠʥ 

(P<0,05). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ 

ʯʝʪʚʝʨʪʦʛʦ-ʧʷʪʦʛʦ ʠ ʰʝʩʪʦʛʦ ʛʦʜʦʚ 

ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʧʨʦʠʟʦʰʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʏʉʉ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʏʉʉ ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʦʟʨʘʩʪʦʚ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʥʦ ʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʏʉʉ 

ʘʢʨʦʙʘʪʦʚ ʧʨʝʜʳʜʫʱʠʭ ʛʨʫʧʧ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʵʪʘʧʝ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʫ ʜʝʪʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, ʫʨʝʞʝʥʠʝ ʏʉʉ 

ʩʦʩʪʘʚʠʣʦ 9,9Ñ1,9 ʫʜ/ʤʠʥ (P<0,05). 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʚ ʧʨʦʮʝʩʩʝ 

ʩʝʜʴʤʦʛʦ-ʚʦʩʴʤʦʛʦ ʠ ʜʝʚʷʪʦʛʦ ʛʦʜʦʚ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʫ 

ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʏʉʉ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʝʪʝʨʧʝʣʘ, ʩʦʭʨʘʥʷʷʩʴ ʥʘ 

ʫʨʦʚʥʝ 72-73 ʫʜ/ʤʠʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 

ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫ ʶʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, 

ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʩʥʠʟʠʣʘʩʴ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ              

9,6Ñ2,4 ʫʜ/ʤʠʥ (P<0,05). ʅʘ ʵʪʘʧʝ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʫʨʝʞʝʥʠʝ ʏʉʉ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤ ʵʪʘʧʦʤ ʤʳʰʝʯʥʦʡ 

ʪʨʝʥʠʨʦʚʢʠ, ʩʦʩʪʘʚʠʣʦ 9,9Ñ1,9 ʫʜ/ʤʠʥ                

(P <0,05). ʅʘ ʵʪʘʧʝ ʩʧʦʨʪʠʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʦʪʤʝʯʘʣʘʩʴ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʨʝʞʝʥʠʶ 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʜʝʪʝʡ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 

ʵʪʘʧʘʭ ʥʘʯʘʣʴʥʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʫʨʝʞʝʥʠʝ ʏʉʉ ʥʘ 

ʵʪʠʭ ʜʚʫʭ ʵʪʘʧʘʭ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʚʳʨʘʞʝʥʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ. ʅʘ 

ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʩʧʦʨʪʠʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʪ.ʝ. ʥʘ ʵʪʘʧʝ ʩʧʦʨʪʠʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʨʝʞʝʥʠʶ 

ʯʘʩʪʦʪʳ ʩʝʨʜʮʝʙʠʝʥʠʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʦʩʴʤʠ-ʜʝʚʷʪʠ ʣʝʪ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʫ 
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ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʏʉʉ ʩʥʠʟʠʣʘʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ 

20,1Ñ1,7 ʫʜ/ʤʠʥ (P<0,5). ɿʘ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʝʨʠʦʜ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʫ 

ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʯʘʩʪʦʪʘ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʩʥʠʟʠʣʘʩʴ 

ʧʨʠʤʝʨʥʦ ʥʘ ʪʘʢʫʶ ʞʝ ʚʝʣʠʯʠʥʫ (17,5Ñ2,0 

ʫʜ/ʤʠʥ) (P <0,5). 

ʋ ʜʝʪʝʡ 9-10 ʣʝʪ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʜʦ 

ʚʳʧʦʣʥʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʚ 

ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʩʦʩʪʘʚʣʷʣʘ 98,6Ñ2,2 

ʫʜ/ʤʠʥ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ɻʘʨʚʘʨʜʩʢʦʛʦ 

ʩʪʝʧ-ʪʝʩʪʘ ʏʉʉ ʫ ʥʝ ʩʧʦʨʪʩʤʝʥʦʚ 

ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 143,7Ñ2,4 ʫʜ/ʤʠʥ, ʯʪʦ ʥʘ 

45,1Ñ2,0 ʫʜ/ʤʠʥ ʦʢʘʟʘʣʦʩʴ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʏʉʉ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʜʦ ʚʳʧʦʣʥʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (P<0,05). ʇʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʫ ʜʝʪʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʟʠʣʘʩʴ. ʆʜʥʘʢʦ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ 

ʩʝʨʜʮʝʙʠʝʥʠʷ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʫ ʥʝ 

ʩʧʦʨʪʩʤʝʥʦʚ ʧʨʦʠʟʦʰʣʦ ʣʠʰʴ ʚ ʩʝʨʝʜʠʥʝ 

ʧʷʪʦʡ ʤʠʥʫʪʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ɺ 11-12-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʫ ʜʝʪʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ 

ʫʨʦʚʥʝ 137Ñ2,0 ʫʜ/ʤʠʥ, ʯʪʦ ʥʘ 43,3Ñ1,9 

ʫʜ/ʤʠʥ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʏʉʉ, ʧʦʣʫʯʝʥʥʳʤʠ ʜʦ 

ʚʳʧʦʣʥʝʥʠʷ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ (P<0,05). 

ʉʥʠʞʝʥʠʝ ʏʉʉ ʜʦ ʫʨʦʚʥʷ ʠʩʭʦʜʥʳʭ 

ʟʥʘʯʝʥʠʡ ʫ ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ, ʧʨʦʠʟʦʰʣʦ ʚ ʥʘʯʘʣʝ ʧʷʪʦʡ ʤʠʥʫʪʳ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʤʝʨʥʦ ʪʘʢʫʶ ʞʝ ʨʝʘʢʮʠʶ ʏʉʉ 

(41-39 ʫʜ/ʤʠʥ) ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ 

ʜʝʪʝʡ 13-14- ʠ 15-16-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʫ ʜʘʥʥʳʭ 

ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, 

ʧʨʦʠʟʦʰʣʦ ʧʨʠʤʝʨʥʦ ʚ ʩʝʨʝʜʠʥʝ ʧʷʪʦʡ 

ʤʠʥʫʪʳ ʦʪʜʳʭʘ. 

ɺ 17-18-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʫ ʜʝʪʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ, ʯʘʩʪʦʪʘ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʦʢʘʟʘʣʘʩʴ ʥʘ 

37,1Ñ2,0 ʫʜ/ʤʠʥ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʏʉʉ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ 

ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʜʦ ʚʳʧʦʣʥʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (P<0,05). ʉʥʠʞʝʥʠʝ 

ʏʉʉ ʜʦ ʫʨʦʚʥʷ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʫ ʜʝʪʝʡ, 

ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʧʨʦʠʟʦʰʣʦ ʚ 

ʩʝʨʝʜʠʥʝ ʯʝʪʚʝʨʪʦʡ ʤʠʥʫʪʳ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʋ ʜʝʪʝʡ 18-19-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʨʝʘʢʮʠʷ ʯʘʩʪʦʪʳ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʨʝʘʢʮʠʠ ʏʉʉ ʜʝʪʝʡ 

ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ ʩʥʠʞʝʥʠʝ 

ʏʉʉ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʫ ʜʝʪʝʡ 16-18-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʡ 

ʛʨʫʧʧʳ ʜʝʪʝʡ, ʧʨʦʠʟʦʰʣʦ ʫʞʝ ʚ ʢʦʥʮʝ 

ʪʨʝʪʴʝʡ ʤʠʥʫʪʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʆʙʦʙʱʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ, ʧʦ ʤʝʨʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʝʘʢʮʠʷ ʏʉʉ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. 

ʊʘʢ, ʝʩʣʠ ʚ 9-10-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 45,4Ñ2,1 ʫʜ/ʤʠʥ, ʪʦ ʚ 18-

19-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʨʝʘʢʮʠʷ ʏʉʉ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʠʣʘ 

ʚʩʝʛʦ 36,6Ñ2,1 ʫʜ/ʤʠʥ (P<0,05). ʉʣʝʜʫʝʪ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʜʝʪʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʯʘʩʪʦʪ rʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʜʦ ʫʨʦʚʥʷ 

ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʘʥʴʰʝ. 

ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʫ 

ʘʢʨʦʙʘʪʦʚ ʛʨʫʧʧʳ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, 

ʪ.ʝ. ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ 

ʛʦʜʘ, ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʩʦʩʪʘʚʣʷʣʘ 107 ʫʜ/ʤʠʥ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʥʘ 12 ʩʝʢʫʥʜʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʏʉʉ ʥʘ 40 

ʫʜ/ʤʠʥ ʙʳʣʘ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʩʦʩʪʘʚʠʣʘ 147 

ʫʜ/ʤʠʥ (P <0,05). ʅʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʩʝʢʫʥʜʘʭ ʦʪʜʳʭʘ ʏʉʉ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʘʩʴ ʠ ʢ ʢʦʥʮʫ 1 ʤʠʥʫʪʳ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʩʪʘʥʦʚʠʣʘʩʴ 
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ʥʘ ʫʨʦʚʥʝ ʠʩʭʦʜʥʳʭ ʚʝʣʠʯʠʥ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʏʉʉ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʥʝ ʧʨʝʪʝʨʧʝʣʘ. 

ʋ ʜʝʪʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ (ʋʊɻï1), ʯʘʩʪʦʪʘ 

ʩʝʨʜʮʝʙʠʝʥʠʡ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʜʦ 

ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʣʘ 102 ʫʜ/ʤʠʥ. ʇʦ 

ʟʘʚʝʨʰʝʥʠʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʯʘʩʪʦʪʘ ʩʝʨʜʮʝʙʠʝʥʠʡ 

ʥʘ 42.3 ʫʜ/ʤʠʥ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʜʦʩʪʠʛʣʘ 145 

ʫʜ/ʤʠʥ. (P <0,05). ʆʜʥʘʢʦ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʩʝʢʫʥʜʘʭ ʦʪʜʳʭʘ ʏʉʉ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʣʘʩʴ ʠ ʚ ʩʝʨʝʜʠʥʝ 1 ʤʠʥʫʪʳ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʩʪʘʥʦʚʠʣʘʩʴ 

ʥʘ ʫʨʦʚʥʝ ʠʩʭʦʜʥʳʭ ʚʝʣʠʯʠʥ. ʈʝʘʢʮʠʷ ʏʉʉ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʫ ʜʝʪʝʡ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ (ʋʊɻï1), 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʨʝʘʢʮʠʠ ʏʉʉ 

ʛʠʤʥʘʩʪʦʚ ʛʨʫʧʧʳ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, 

ʪ.ʝ. ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʤʳʰʝʯʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʛʦ ʛʦʜʘ. 

ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ 

ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ (ʋʊɻï2) ʜʦ ʚʳʧʦʣʥʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 90 

ʫʜ/ʤʠʥ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʏʉʉ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 131.5 ʫʜ/ʤʠʥ, ʯʪʦ ʥʘ 41 

ʫʜ/ʤʠʥ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ (P <0,05). ʉʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ 

ʩʝʨʜʮʝʙʠʝʥʠʡ ʜʦ ʠʩʭʦʜʥʳʭ ʚʝʣʠʯʠʥ (90 

ʫʜ/ʤʠʥ.) ʧʨʦʠʟʦʰʣʦ ʢ ʢʦʥʮʫ 1 ʤʠʥʫʪʳ ʠ ʚ 

ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 5 ʤʠʥʫʪ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʏʉʉ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʝʪʝʨʧʝʣʘ. 

ʈʝʘʢʮʠʷ ʏʉʉ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʛʨʫʧʧʳ ʋʊɻï2 ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʨʝʘʢʮʠʠ ʏʉʉ ʩʧʦʨʪʩʤʝʥʦʚ 

ʧʨʝʜʳʜʫʱʠʭ ʛʨʫʧʧ. 

ʋ ʘʢʨʦʙʘʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʳʰʝʯʥʳʤʠ 

ʪʨʝʥʠʨʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʣʝʪ (ʋʊɻï

3), ʯʘʩʪʦʪʘ ʩʝʨʜʮʝʙʠʝʥʠʡ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ 

ʜʦ ʚʳʧʦʣʥʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʩʦʩʪʘʚʣʷʣʘ 83.6 ʫʜ/ʤʠʥ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʵʪʠ ʩʧʦʨʪʩʤʝʥʳ ʦʪʨʝʘʛʠʨʦʚʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʝʨʜʮʝʙʠʝʥʠʡ ʜʦ 128.1 

ʫʜ/ʤʠʥ. ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘ 44.5 ʫʜ/ʤʠʥ 

ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ. (P <0,05). ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʏʉʉ ʜʦ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ (83 ʫʜ/ʤʠʥ.) 

ʧʨʦʠʟʦʰʣʦ ʚ ʢʦʥʮʝ 1 ʤʠʥʫʪʳ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ. ʅʘ 

ʜʘʣʴʥʝʡʰʠʭ ʤʠʥʫʪʘʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʏʉʉ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʧʨʝʪʝʨʧʝʣʘ, ʩʦʭʨʘʥʷʷʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 

ʫʨʦʚʥʝ 84ï85 ʫʜ/ʤʠʥ. ʋ ʘʢʨʦʙʘʪʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʤʳʰʝʯʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ 

ʯʝʪʳʨʝʭ ʣʝʪ (ʋʊɻï3), ʨʝʘʢʮʠʷ ʏʉʉ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʪʘʢ 

ʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʦʪ ʨʝʘʢʮʠʠ 

ʧʫʣʴʩʘ ʩʧʦʨʪʩʤʝʥʦʚ ʧʨʝʜʳʜʫʱʠʭ ʛʨʫʧʧ. 

ʋ ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ 

ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ (ʋʊɻï4), ʯʘʩʪʦʪʘ 

ʩʝʨʜʮʝʙʠʝʥʠʡ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʤʳʰʝʯʥʦʡ 

ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʣʘ 82.7 ʫʜ/ʤʠʥ. ʇʦ 

ʟʘʚʝʨʰʝʥʠʶ ʚʳʧʦʣʥʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ 

ʩʪʝʧ-ʪʝʩʪʘ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 

ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ ʫʨʦʚʥʝ 124 

ʫʜ/ʤʠʥ, ʯʪʦ ʥʘ 42 ʫʜ/ʤʠʥ ʙʦʣʴʰʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (P<0,05). 

ɼʘʥʥʘʷ ʨʝʘʢʮʠʷ ʏʉʉ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʨʝʘʢʮʠʠ ʯʘʩʪʦʪʳ 

ʩʝʨʜʮʝʙʠʝʥʠʡ ʘʢʨʦʙʘʪʦʚ ʧʨʝʜʳʜʫʱʠʭ 

ʛʨʫʧʧ. ʉʣʝʜʫʝʪ ʪʘʢ ʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 

ʘʢʨʦʙʘʪʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʤʳʰʝʯʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ 

ʣʝʪ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʡ 

ʛʨʫʧʧʝ 4, ʩʥʠʞʝʥʠʝ ʏʉʉ ʜʦ ʠʩʭʦʜʥʳʭ 

ʚʝʣʠʯʠʥ ʧʨʦʠʟʦʰʣʦ ʣʠʰʴ ʢ ʩʝʨʝʜʠʥʝ 2 

ʤʠʥʫʪʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʏʘʩʪʦʪʘ ʩʝʨʜʮʝʙʠʝʥʠʡ ʫ ʘʢʨʦʙʘʪʦʚ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʤʳʰʝʯʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ 

ʰʝʩʪʠ ʣʝʪ (ɻʉʉ), ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʜʦ 

ʚʳʧʦʣʥʝʥʠʷ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʩʦʩʪʘʚʣʷʣʘ 83 ʫʜ/ʤʠʥ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʏʉʉ ʫʚʝʣʠʯʠʣʘʩʴ 

ʜʦ 125.7 ʫʜ/ʤʠʥ. ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘ 42.8 

ʫʜ/ʤʠʥ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ. (P <0,05). ɺʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʏʉʉ ʜʦ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʦʰʣʦ ʚ 

ʢʦʥʮʝ 1 ʤʠʥʫʪʳ ʦʪʜʳʭʘ. ʅʘ ʧʦʩʣʝʜʫʶʱʠʭ 5 

ʤʠʥʫʪʘʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 
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ʯʘʩʪʦʪʘ ʩʝʨʜʮʝʙʠʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʝʪʝʨʧʝʣʘ, ʩʦʭʨʘʥʷʷʩʴ ʥʘ 

ʫʨʦʚʥʝ 83ï85 ʫʜ/ʤʠʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, 

ʨʝʘʢʮʠʷ ʏʉʉ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ɻʘʨʚʘʨʜʩʢʦʛʦ 

ʩʪʝʧ-ʪʝʩʪʘ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʋ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʢʨʦʙʘʪʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʛʦʜʘ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʯʘʩʪʦʪʘ ʩʝʨʜʮʝʙʠʝʥʠʡ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 40ï

43 ʫʜ/ʤʠʥ. 

ʉʨʘʚʥʠʚʘʷ ʧʦʢʘʟʘʪʝʣʠ ʫʜʘʨʥʦʛʦ 

ʦʙʲʝʤʘ ʢʨʦʚʠ ʜʝʪʝʡ 6-7-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, 

ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʠ ʶʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ-ʜʚʫʭ ʣʝʪ, ʤʳ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʚʪʦʨʦʛʦ-ʪʨʝʪʴʝʛʦ ʛʦʜʘ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ ʫ ʜʝʪʝʡ 8-9-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ʛʨʫʧʧʳ ʋʊɻ-1 ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʚʳʙʨʦʩʘ ʜʦ 

39,6Ñ3,5 ʤʣ (ʪʘʙʣ. 3.2.). ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ 

ʦʢʘʟʘʣʘʩʴ ʥʘ 11,9Ñ2,1 ʤʣ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ (P<0,5). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʫ ʜʝʪʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, 

ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 

11,9Ñ2,1 ʤʣ P<0,05). 

ɺ ʧʨʦʮʝʩʩʝ ʯʝʪʚʝʨʪʦʛʦ-ʧʷʪʦʛʦ ʛʦʜʦʚ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ (ʋʊɻï2) ʧʦʢʘʟʘʪʝʣʠ ʋʆʂ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ 10-11-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ʫʚʝʣʠʯʠʣʠʩʴ ʜʦ 53,1Ñ2,7 ʤʣ. ʈʘʟʥʠʮʘ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʋʆʂ ʤʝʞʜʫ ʘʢʨʦʙʘʪʘʤʠ ʠ 

ʜʝʪʴʤʠ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʩʧʦʨʪʦʤ, ʩʦʩʪʘʚʠʣʘ 

12,5Ñ2,2 ʤʣ (P<0,05). ʇʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ 

ʨʘʟʥʠʮʘ (9,4Ñ2,4ʤʣ) ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 12-

13-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʤʝʞʜʫ ʶʥʳʤʠ 

ʘʢʨʦʙʘʪʘʤʠ ʠ ʜʝʪʴʤʠ, ʥʝ ʟʘʥʠʤʘʶʱʠʤʠʩʷ 

ʩʧʦʨʪʦʤ, ʪ.ʝ. ʥʘ ʧʷʪʳʭ-ʰʝʩʪʳʭ ʛʦʜʘʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ 

(P<0,05). ʋʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʥʘ ʵʪʘʧʝ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 19,2Ñ2,0 ʤʣ (P<0,05). 

ɺ ʧʨʦʮʝʩʩʝ ʩʝʜʴʤʦʛʦ-ʚʦʩʴʤʦʛʦ ʛʦʜʦʚ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ 

ʨʘʟʥʠʮʘ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʋʆʂ ʤʝʞʜʫ 

ʘʢʨʦʙʘʪʘʤʠ ʠ ʥʝ ʩʧʦʨʪʩʤʝʥʘʤʠ ʪʦʛʦ ʞʝ 

ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 9,3Ñ2,2 ʤʣ (P<0,05). ʅʘ 

ʚʦʩʴʤʦʤ-ʜʝʚʷʪʦʤ ʛʦʜʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʋʆʂ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 71,9Ñ2,4 ʤʣ (P<0,05). 

ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʦʢʘʟʘʣʘʩʴ ʥʘ 10,4Ñ1,9 ʤʣ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʜʝʪʝʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ (P<0,05). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʵʪʘʧʝ ʩʧʦʨʪʠʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʫ 

ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 13,1Ñ1,9 ʤʣ 

(P <0,05). 

ɸʥʘʣʠʟʠʨʫʷ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʋʆʂ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʫʚʝʣʠʯʝʥʠʝ ʋʆʂ ʩʦʩʪʘʚʠʣʦ 

ʧʨʠʤʝʨʥʦ 11,9Ñ2,1 ʤʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (P<0,05). ʅʘ ʵʪʘʧʝ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʫʚʝʣʠʯʠʣʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʋʆʂ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʥʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʥʘ 19,2Ñ2,0 ʤʣ (P<0,05). ʅʘ 

ʵʪʘʧʝ ʩʧʦʨʪʠʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʚʳʙʨʦʩ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 13,1Ñ1,9 ʤʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʋʆʂ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ 

ʥʘ ʵʪʘʧʝ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ (P<0,05). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʣʝʪʥʠʭ ʤʳʰʝʯʥʳʭ 

ʪʨʝʥʠʨʦʚʦʢ ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʵʪʘʧʘʭ ʥʘʯʘʣʴʥʦʡ, 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʦʢ ʠ ʥʘ ʵʪʘʧʝ 

ʩʧʦʨʪʠʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʋʆʂ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʚʳʨʘʞʝʥʳ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʠ 

ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 12-19 ʤʣ (P<0,05). 

ʉʫʤʤʘʨʥʳʡ ʧʨʠʨʦʩʪ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ 

ʚʳʙʨʦʩʘ ʫ ʘʢʨʦʙʘʪʦʚ ʟʘ ʚʦʩʝʤʴ-ʜʝʚʷʪʴ ʣʝʪ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ 

ʩʦʩʪʘʚʠʣ 44,2Ñ2,4 ʤʣ (P<0,05). ʋ ʜʝʪʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʝʨʠʦʜ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʩʫʤʤʘʨʥʳʡ ʧʨʠʨʦʩʪ ʋʆʂ ʩʦʩʪʘʚʠʣ 33,8Ñ2,1 

ʤʣ, ʯʪʦ ʦʢʘʟʘʣʩʷ ʥʘ 10,4Ñ2,0 ʤʣ ʤʝʥʴʰʝ, ʯʝʤ 
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ʩʫʤʤʘʨʥʳʡ ʧʨʠʨʦʩʪ ʋʆʂ ʜʝʪʝʡ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ (P <0,05). 

ʋ ʜʝʪʝʡ 9-10-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ 

ʜʦ ʚʳʧʦʣʥʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣ 21,7Ñ1,7 

ʤʣ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 

ʚʠʜʝ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʋʆʂ 

ʦʢʘʟʘʣʩʷ ʥʘ 15,4Ñ1,5 ʤʣ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʜʦʩʪʠʛ 

37,1Ñ1,9 ʤʣ (P<0,05). ɺ ʧʦʩʣʝʜʫʶʱʠʝ 

ʤʠʥʫʪʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʫ ʜʝʪʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʧʦʩʪʝʧʝʥʥʦ 

ʫʤʝʥʴʰʘʣʩʷ ʠ ʚ ʩʝʨʝʜʠʥʝ ʪʨʝʪʴʝʡ ʤʠʥʫʪʳ 

ʦʪʜʳʭʘ ʩʥʠʟʠʣʩʷ ʧʨʠʤʝʨʥʦ ʜʦ ʠʩʭʦʜʥʦʛʦ 

ʫʨʦʚʥʷ. 

ɺ 11-12-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʫʜʘʨʥʳʡ 

ʦʙʲʝʤ ʢʨʦʚʠ ʫ ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ, ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʩʦʩʪʘʚʣʷʣ 

24,8Ñ1,4 ʤʣ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʳʰʝʯʥʦʡ 

ʥʘʛʨʫʟʢʠ ʚ ʚʠʜʝ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʋʆʂ ʫ ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, 

ʫʚʝʣʠʯʠʣʩʷ ʜʦ 41,5Ñ1,7 ʤʣ, ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʥʘ 

16,7Ñ1,5 ʤʣ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (P<0,05). ʉʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʚʳʙʨʦʩʘ 

ʧʨʠʤʝʨʥʦ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʫ ʜʝʪʝʡ 11-

12-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʥʘʯʘʣʝ ʯʝʪʚʝʨʪʦʡ 

ʤʠʥʫʪʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʈʝʘʢʮʠʷ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʫ 

ʜʝʪʝʡ 13-14 ʣʝʪ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʨʝʘʢʮʠʠ ʋʆʂ 

ʫ ʜʝʪʝʡ ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ ʫ 

ʜʝʪʝʡ 13-14-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʜʦ 

ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʦʰʣʦ ʚ ʩʝʨʝʜʠʥʝ 

ʪʨʝʪʴʝʡ ʤʠʥʫʪʳ ʦʪʜʳʭʘ, ʯʪʦ ʧʦ ʚʨʝʤʝʥʠ 

ʥʝʩʢʦʣʴʢʦ ʨʘʥʴʰʝ, ʯʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʋʆʂ ʫ ʜʝʪʝʡ 11-12-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ. 

ɺ 15-16-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʫ ʜʝʪʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʚʦʟʨʘʩʪʘʤʠ ʦʪʤʝʪʠʣʘʩʴ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ 

ʨʝʘʢʮʠʠ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ, ʠ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 

17,7Ñ2,1 ʤʣ (P<0,05). ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʋʆʂ 

ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʜʝʪʝʡ ʧʨʦʠʟʦʰʣʦ ʚ ʩʝʨʝʜʠʥʝ ʚʪʦʨʦʡ 

ʤʠʥʫʪʳ ʦʪʜʳʭʘ, ʯʪʦ ʪʘʢ ʞʝ ʧʦ ʚʨʝʤʝʥʠ 

ʥʝʩʢʦʣʴʢʦ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʧʨʝʜʳʜʫʱʝʡ 

ʛʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ. 

ʊʝʥʜʝʥʮʠʷ ʧʨʠʨʦʩʪʘ ʨʝʘʢʮʠʠ 

ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ 

ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʦʟʨʘʩʪʝ. ʋ 

ʜʝʪʝʡ 17-18 ʣʝʪ ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 19,4Ñ1,7 ʤʣ (P <0,05). 

ʉʥʠʞʝʥʠʝ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʜʦ 

ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʦʠʟʦʰʣʦ ʚ ʩʝʨʝʜʠʥʝ 

ʚʪʦʨʦʡ ʤʠʥʫʪʳ ʦʪʜʳʭʘ. 

ʈʝʘʢʮʠʷ ʋʆʂ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʚ 18-19-ʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ ʫ ʥʝ ʩʧʦʨʪʩʤʝʥʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʨʝʘʢʮʠʠ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ 

ʢʨʦʚʠ ʜʝʪʝʡ ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʳ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʜʦ 

ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʫ 16-18-ʣʝʪʥʠʭ ʥʝ 

ʩʧʦʨʪʩʤʝʥʦʚ ʧʨʦʠʟʦʰʣʦ ʚ ʩʝʨʝʜʠʥʝ ʚʪʦʨʦʡ 

ʤʠʥʫʪʳ ʦʪʜʳʭʘ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʫ ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʚ 

ʧʨʦʮʝʩʩʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʧʨʠʨʦʩʪʘ ʨʝʘʢʮʠʠ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫ 

ʜʝʪʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʜʦ 

ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʚʨʝʤʝʥʠ ʥʝʩʢʦʣʴʢʦ ʨʘʥʴʰʝ. 

ʋʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʫ ʜʝʪʝʡ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ, ʚ 

ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʩʦʩʪʘʚʣʷʣ 23,0 ʤʣ. ʇʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʚʳʙʨʦʩ ʙʳʣ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ ʫʨʦʚʥʝ 42,8 ʤʣ, ʯʪʦ ʥʘ 

19,8 ʤʣ ʦʢʘʟʘʣʩʷ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (P<0,05). ʉʥʠʞʝʥʠʝ 

ʋʆʂ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʦʰʣʦ ʢ 

ʩʝʨʝʜʠʥʝ 3 ʤʠʥʫʪʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʋ ʜʝʪʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 
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ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ (ʋʊɻï1), ʫʜʘʨʥʳʡ ʦʙʲʝʤ 

ʢʨʦʚʠ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʩʦʩʪʘʚʣʷʣ 34,9 ʤʣ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʋʆʂ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 20,1 ʤʣ ʠ ʜʦʩʪʠʛ 55,0 ʤʣ 

(P<0,05). ɺ ʧʨʦʮʝʩʩʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʋʆʂ 

ʩʥʠʟʠʣʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʠ ʚ ʥʘʯʘʣʝ 2 

ʤʠʥʫʪʳ ʦʪʜʳʭʘ ʫʩʪʘʥʦʚʠʣʩʷ ʥʘ ʫʨʦʚʥʝ 

ʠʩʭʦʜʥʳʭ ʚʝʣʠʯʠʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʜʝʪʝʡ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ (ʋʊɻï1), 

ʨʝʘʢʮʠʷ ʋʆʂ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʨʝʘʢʮʠʠ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʚʳʙʨʦʩʘ ʩʧʦʨʪʩʤʝʥʦʚ 

ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʳ. 

ʉʠʩʪʦʣʠʯʝʩʢʠʡ ʚʳʙʨʦʩ ʫ ʘʢʨʦʙʘʪʦʚ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʤʳʰʝʯʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ 

ʣʝʪ (ʋʊɻï2), ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʜʦ 

ʚʳʧʦʣʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʣ 44,6 ʤʣ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʋʆʂ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ ʫʨʦʚʥʝ 68,7 

ʤʣ, ʯʪʦ ʥʘ 24,1 ʤʣ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (P<0,05). ɼʘʥʥʘʷ 

ʨʝʘʢʮʠʷ ʋʆʂ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ 

ʦʪ ʨʝʘʢʮʠʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʚʳʙʨʦʩʘ 

ʩʧʦʨʪʩʤʝʥʦʚ ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʳ. 

ʉʥʠʞʝʥʠʝ ʋʆʂ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʥʘʯʘʣʝ 2 ʤʠʥʫʪʳ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘ 

ʧʦʩʣʝʜʫʶʱʠʭ 5 ʤʠʥʫʪʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʝʪʝʨʧʝʣ, ʩʦʭʨʘʥʷʷʩʴ ʥʘ 

ʫʨʦʚʥʝ 45ï47 ʤʣ. 

ʋ ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ 

ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭïʧʷʪʠ ʣʝʪ (ʋʊɻï3), 

ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʚʳʙʨʦʩ ʜʦ ʚʳʧʦʣʥʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʣ 52,9 ʤʣ. ʅʘ 

ʚʳʧʦʣʥʝʥʠʝ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʵʪʠ 

ʩʧʦʨʪʩʤʝʥʳ ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʧʦʚʳʰʝʥʠʝʤ 

ʋʆʂ ʜʦ 73,8 ʤʣ, ʯʪʦ ʥʘ 21,1 ʤʣ ʙʦʣʴʰʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʘʤʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ 

ʚʳʙʨʦʩʘ, ʧʦʣʫʯʝʥʥʳʤʠ ʜʦ ʥʘʛʨʫʟʢʠ 

(P<0,05). ʉʥʠʞʝʥʠʝ ʋʆʂ ʜʦ ʠʩʭʦʜʥʳʭ 

ʚʝʣʠʯʠʥ ʫ ʘʢʨʦʙʘʪʦʚ ʛʨʫʧʧʳ ʋʊɻï3 

ʧʨʦʠʟʦʰʣʦ ʚ ʥʘʯʘʣʝ 2 ʤʠʥʫʪʳ ʦʪʜʳʭʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʫʶʱʠʭ 5 ʤʠʥʫʪ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʋʆʂ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʝʪʝʨʧʝʣ. ʋ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʚ 

ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʣʝʪ (ʋʊɻï3), ʨʝʘʢʮʠʷ ʋʆʂ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 

ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʳ. 

ʋʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʘʢʨʦʙʘʪʠʢʦʡ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ 

ʣʝʪ (ʋʊɻ-4), ʜʦ ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʣ 57,4 ʤʣ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʋʆʂ ʙʳʣ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ ʫʨʦʚʥʝ 83,3 ʤʣ. ʈʘʟʥʠʮʘ 

ʤʝʞʜʫ ʋʆʂ ʜʦ ʥʘʛʨʫʟʢʠ ʠ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ 

ʩʦʩʪʘʚʠʣʘ 26,1 ʤʣ. (P<0,05). 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʚʳʙʨʦʩʘ 

ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʫ ʘʢʨʦʙʘʪʦʚ ʛʨʫʧʧʳ 

ʋʊɻï4 ʧʨʦʠʟʦʰʣʦ ʚ ʥʘʯʘʣʝ 2 ʤʠʥʫʪʳ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʝʘʢʮʠʷ 

ʋʆʂ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-

ʪʝʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʦʡ. ʋ 

ʘʢʨʦʙʘʪʦʚ ʛʨʫʧʧʳ ʩʧʦʨʪʠʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʪ.ʝ. ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʤʳʰʝʯʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ 

ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʣʝʪ, ʋʆʂ ʚ ʧʦʣʦʞʝʥʠʠ 

ʩʠʜʷ ʩʦʩʪʘʚʠʣ 64,6 ʤʣ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʩʠʩʪʦʣʠʯʝʩʢʠʡ 

ʚʳʙʨʦʩ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 88,6 ʤʣ, ʯʪʦ ʥʘ 24,0 

ʤʣ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ (P<0,05). ʉʥʠʞʝʥʠʝ ʋʆʂ ʜʦ 

ʠʩʭʦʜʥʳʭ ʚʝʣʠʯʠʥ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʚ ʥʘʯʘʣʝ 3 ʤʠʥʫʪʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʥʘʤʠ ʛʨʫʧʧ ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, 

ʋʆʂ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-

ʪʝʩʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 20ï25 ʤʣ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʦ ʤʝʨʝ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʫ 

ʘʢʨʦʙʘʪʦʚ ʨʝʘʢʮʠʷ ʋʆʂ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʚʠʛʘʪʝʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʝʨʜʮʘ ʚ ʦʥʪʦʛʝʥʝʟʝ. ʇʦʵʪʦʤʫ ʨʷʜʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 
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ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʥʘ ʥʘʩʦʩʥʫʶ 

ʬʫʥʢʮʠʶ ʩʝʨʜʮʘ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʦʨʛʘʥʠʟʤʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ 

ʩʝʨʜʮʝʙʠʝʥʠʡ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʩʝʨʜʮʘ ʢ ʤʳʰʝʯʥʳʤ 

ʥʘʛʨʫʟʢʘʤ. ʋ ʪʨʝʥʠʨʦʚʘʥʥʳʭ ʢ ʤʳʰʝʯʥʳʤ 

ʥʘʛʨʫʟʢʘʤ ʜʝʪʝʡ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʟʠʨʦʚʘʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʦ ʠ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ʋ ʜʝʪʝʡ, 

ʤʝʥʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʤʳʰʝʯʥʳʤ 

ʥʘʛʨʫʟʢʘʤ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ, ʘ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʤʳʰʝʯʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʝʜʣʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʝʝ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʠ ʵʪʦʤ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʢʨʘʡʥʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʙʦʪʳ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʨʝʘʢʮʠʠ ʏʉʉ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʏʉʉ ʫ ʜʝʪʝʡ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ 

ʘʢʨʦʙʘʪʠʢʦʡ. 

ʋ ʜʝʪʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, ʥʘ 

ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʏʉʉ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʧʨʠʤʝʨʥʦ ʥʘ 40-42 ʫʜ/ʤʠʥ 

(ʈ<0,05). ʅʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʦʢʘʟʘʣʘʩʴ 

ʏʉʉ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʪʘʧʘʭ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʧʦʨʪʠʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ 

ʜʝʪʝʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ ʧʦ ʤʝʨʝ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ 

ʩʥʠʞʝʥʠʝ ʨʝʘʢʮʠʠ ʏʉʉ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʋ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʛʨʫʧʧ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, 

ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ɻʘʨʚʘʨʜʩʢʦʛʦ ʩʪʝʧ-ʪʝʩʪʘ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 

20ï25 ʤʣ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʇʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʫ ʘʢʨʦʙʘʪʦʚ ʨʝʘʢʮʠʷ ʋʆʂ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ 

ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. 
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ʈʝʟʶʤʝ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ ʠʪʦʛ, ʯʪʦ ʫ ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʠʚʥʦʡ ʘʢʨʦʙʘʪʠʢʦʡ, ʨʝʘʢʮʠʷ ʏʉʉ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʊʘʢʞʝ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʏʉʉ ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʫʨʦʚʥʷ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢ ʢʦʥʮʫ ʧʝʨʚʦʡ ʤʠʥʫʪʳ ʦʪʜʳʭʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʫ ʶʥʳʭ ʘʢʨʦʙʘʪʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ, ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 20ï25 ʤʣ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʫ ʘʢʨʦʙʘʪʦʚ ʨʝʘʢʮʠʷ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

 

FEATURES OF CHANGES IN THE PARAMETERS OF THE PUMPING FUNCTION OF THE 

HEART IN SCHOOL-AGE CHILDREN ENGAGED IN SPORTS ACROBATICS 

 

Madyarov A.R., Vakhitov I.H. Fakhrtdinova L.K., Mikhailova E.G. 

Summary 

 

In the study, it can be summed up that in young athletes systematically engaged in sports 

acrobatics, the heart rate response to performing a low-power muscle load does not change as the 

level of fitness increases. Also, after performing a low-power muscle load, the heart rate of young 

acrobats, regardless of the level of fitness, is restored by the end of the first minute of rest. It was 

found that in young acrobats, regardless of the level of training, the shock volume of blood when 

performing a lowïpower muscle load increases by about 20-25 ml compared to the initial data. It 

was revealed that as the level of training in acrobats increases, the reaction of the shock volume of 

blood to the performance of standardized muscle load does not change significantly.
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ɼʘʣʴʥʝʡʰʝʝ ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʩʦʯʝʪʘʶʱʠʭ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ ʢ ʜʝʡʩʪʚʠʶ ʵʢʟʦ- 

ʠ ʵʥʜʦʛʝʥʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʅʘʫʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ ʥʘʢʦʧʣʝʥ 

ʦʙʰʠʨʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, 

ʚʩʢʨʳʚʘʶʱʠʡ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʛʝʥʝʟʘ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʤʝʪʦʜʠʢʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ.  

ɺʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʣʫʞʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʠ ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ 

ʮʝʥʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʠʭ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʮʠʦʥʘʣʴʥʦ: ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ, ʩʭʝʤʘʤʠ, 

ʤʝʪʦʜʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ 

ʧʨʘʚʠʣ. ʊʨʝʙʫʝʪʩʷ ʪʘʢʞʝ ʠʩʢʣʶʯʠʪʴ 

ʧʦʧʘʜʘʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʪʳ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʤʝʨʳ 

ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʪʦʢʩʠʯʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠ ʧʨʘʚʠʣʘ 

ʭʨʘʥʝʥʠʷ ʤʝʜʠʢʘʤʝʥʪʦʚ ʚ ʘʧʪʝʢʘʭ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʚ ʭʦʟʷʡʩʪʚʘʭ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʜʥʦʡ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ ʦʩʪʘʝʪʩʷ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ, 

ʜʦʩʪʫʧʥʳʭ ʠ ʜʝʰʝʚʳʭ ʩʨʝʜʩʪʚ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʛʜʝ 

ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ, ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʙʝʟʚʨʝʜʥʳ ʜʣʷ ʦʨʛʘʥʠʟʤʘ [2, 3, 5].  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʝʜʩʪʚʦ ʠʟ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʦʝ ʧʦ 

ʤʝʪʦʜʠʢʝ ʄ.ʇ. ʊʫʰʥʦʚʘ ʠ ɺ.ʇ. ʌʠʣʘʪʦʚʘ ʚ 

ʥʘʰʝʡ ʤʦʜʠʬʠʢʘʮʠʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʝʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ 

ʜʦʟʠʨʦʚʘʥʥʦʤ ʧʘʨʝʥʪʝʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ 

ʧʨʠʥʠʤʘʣʠ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ 

ʧʦʢʘʟʘʪʝʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʙʝʣʳʭ ʢʨʳʩʘʭ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ 

ʂʘʟʘʥʩʢʦʡ ɻɸɺʄ ʠ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʢʘʟʘ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ˉ ɸɸɸɸ-ɸ17-117033110121-5. 

ɼʘʥʥʘʷ ʩʝʨʠʷ ʦʧʳʪʦʚ ʧʨʦʚʝʜʝʥʘ ʥʘ 

18 ʘʫʪʙʨʝʜʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ 

ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 3 ʛʨʫʧʧʳ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ 

ʘʥʘʣʦʛʦʚ, ʩ ʫʯʝʪʦʤ ʛʝʥʜʝʨʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ɾʠʚʦʪʥʳʝ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 
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ʙʳʣʠ ʠʥʪʘʢʪʥʳʤʠ, ʠʤ ʥʠʯʝʛʦ ʥʝ ʚʚʦʜʠʣʠ ʠ 

ʠʭ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʟʘ ʥʦʨʤʫ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʡ ʦʮʝʥʢʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʥʝʢʦʪʦʨʳʭ ʠʥʪʝʨʴʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ ʠ ʠʤ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʝʨʠʣʴʥʳʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʚ ʚʦʟʨʘʩʪʘʶʱʠʭ 

ʦʙʲʝʤʘʭ, ʛʜʝ ʥʘʯʘʣʴʥʘʷ ʜʦʟʘ ʩʦʩʪʘʚʠʣʘ 0,5 

ʤʣ ʥʘ ʞʠʚʦʪʥʦʝ. ʆʙʲʝʤ ʚʚʦʜʠʤʦʡ ʞʠʜʢʦʩʪʠ 

ʫʚʝʣʠʯʠʚʘʣʠ ʯʝʨʝʟ ʢʘʞʜʳʝ ʯʝʪʚʝʨʦ ʩʫʪʦʢ ʚ 

1,5 ʨʘʟʘ [4]. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ 

ʙʝʣʳʭ ʢʨʳʩ, ʢʦʪʦʨʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʦʧʳʪʘ ʘʥʘʣʦʛʠʯʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟʘʭ 

ʚʚʦʜʠʣʠ ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʝʜʩʪʚʦ ʠʟ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʀʥʦʢʫʣʷʮʠʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʦʙʣʘʩʪʠ ʙʝʜʨʘ, 

ʧʦʧʝʨʝʤʝʥʥʦ ʯʝʨʝʜʫʷ ʢʦʥʝʯʥʦʩʪʠ ʧʨʠ 

ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʲʝʢʮʠʠ. ɺ ʢʦʥʮʝ 

ʦʧʳʪʘ ʞʠʚʦʪʥʳʭ ʚʟʚʝʰʠʚʘʣʠ ʠ ʧʦʜʚʝʨʛʘʣʠ 

ʵʚʪʘʥʘʟʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʚʳʚʝʜʝʥʠʷ ʦʨʛʘʥʦ-

ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ. ʕʚʪʘʥʘʟʠʶ 

ʢʨʳʩ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʵʬʠʨ 

ʜʠʵʪʠʣʦʚʳʡ. 

ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʞʠʚʦʪʥʳʤʠ 

ʧʨʦʚʦʜʠʣʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 

ɼʠʨʝʢʪʠʚʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʇʘʨʣʘʤʝʥʪʘ ʠ 

ʉʦʚʝʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ 2010/63/EU çʆ 

ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ 

ʥʘʫʯʥʳʭ ʮʝʣʝʡè [1]. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʜʚʝʨʛʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Statistica 

Advanced 10.0 ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ 

ʧʨʦʛʨʘʤʤ Excel. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʉʪʴʶʜʝʥʪʘ-

ʌʠʰʝʨʘ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʩʨʝʜʥʝʡ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ (ʨ). ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ 

ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʨÒ0,05.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʦʮʝʥʢʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ 

ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʟʥʘʯʠʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʮʝʣʴʥʦʡ 

ʢʨʦʚʠ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ 

(ʪʘʙʣʠʮʘ 1). ʆʜʥʘʢʦ ʥʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʫ ʠʥʪʘʢʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ 4,2 ʠ 5,8 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʨʠ ʨÓ0,05. ʉʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʪʘʢʞʝ 

ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ 

ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧʝ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 3,1 ʠ 

ʦʧʳʪʝ - 3,7 %, ʥʝ ʠʤʝʷ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ. ɻʝʤʘʪʦʢʨʠʪʥʦʝ ʯʠʩʣʦ ʢʘʢ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ, ʪʘʢ ʠ ʦʧʳʪʥʳʭ ʢʨʳʩ 

ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʠ ʙʳʣʦ 

ʥʠʞʝ, ʯʝʤ ʫ ʠʥʪʘʢʪʥʳʭ ʩʚʝʨʩʪʥʠʮ ʥʘ 2,0 %. 

ʉʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚ 

ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 31,3 ʠ 21,4 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ ʙʳʣʘ ʪʘʢʞʝ ʥʠʞʝ, ʯʝʤ ʫ 

ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʚ 4,4 ʠ 8,8 ʨʘʟʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʈÒ0,05. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʢʨʳʩ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʟ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʄÑm)  

ʇʦʢʘʟʘʪʝʣʴ ɽʜ. ʠʟʤʝʨʝʥʠʷ ɻʨʫʧʧʘ 

ʠʥʪʘʢʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʕʨʠʪʨʦʮʠʪʳ ʭ1012/ʣ 6,19Ñ0,15 5,93Ñ0,17 5,83Ñ0,11 

ɻʝʤʦʛʣʦʙʠʥ ʛ/ʣ 118,0Ñ3,21 114,3Ñ2,97 113,6Ñ3,36 

ɻʝʤʘʪʦʢʨʠʪ % 42,8Ñ1,26 40,8Ñ1,18 40,7Ñ1,11 

ʃʝʡʢʦʮʠʪʳ ʭ109/ʣ 8,23Ñ0,19 5,65Ñ0,5* 6,47Ñ0,50* 

ʉʆʕ ʤʤ/ʯʘʩ 1,76Ñ0,06 0,4Ñ0,1* 0,2Ñ0,01* 

ʇʨʠʤʝʯʘʥʠʝ: * - ʫʨʦʚʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʈÒ0,05  

  

ɼʣʠʪʝʣʴʥʦʝ ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ 

ʚʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʟ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜʦʧʳʪʥʳʤ 

ʞʠʚʦʪʥʳʤ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʢʨʦʚʠ (ʊʘʙʣʠʮʘ 2). 

ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ 

ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʧʦ 
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ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʦʨʤʳ ʚ 

ʢʦʥʪʨʦʣʝ ʥʘ 4,1 ʠ 6,7 %. ʆʜʥʘʢʦ ʠʟʤʝʥʝʥʠʷ 

ʥʝ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʤʠ. 

ɸʣʴʙʫʤʠʥʳ ʟʘʥʠʤʘʣʠ ʩʨʝʜʥʶʶ ʧʦʟʠʮʠʶ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʛʣʦʙʫʣʠʥʳ ʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʙʳʣʠ ʙʣʠʟʢʠ ʢ 

ʚʝʨʭʥʠʤ ʛʨʘʥʠʮʘʤ ʥʦʨʤʳ, ʥʦ ʢʘʢ ʚ 

ʢʦʥʪʨʦʣʝ, ʪʘʢ ʠ ʚ ʦʧʳʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ. 

  

ʊʘʙʣʠʮʘ 2 ï ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʢʨʳʩ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʠʟ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʄÑm)  

ʇʦʢʘʟʘʪʝʣʴ ɽʜ. ʠʟʤʝʨʝʥʠʷ ʅʦʨʤʘ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ ʛ/ʣ 53,0-69,0 71,8Ñ1,39 73,6Ñ1,34 

ɸʣʴʙʫʤʠʥʳ ʛ/ʣ 22,0-48,0 33,94Ñ1,00 32,7Ñ1,44 

ɻʣʦʙʫʣʠʥʳ ʛ/ʣ 15,0-42,0 39,27Ñ1,7 42,5Ñ2,26 

ɹʠʣʠʨʫʙʠʥ ʤʢʤʦʣʴ/ʣ 0,0-12,0 1,2Ñ0,47 4,72Ñ0,52* 

ɸʉʊ ɽʜ/ʣ 39,0-111,0 186,0Ñ31,9 281,6Ñ25,4* 

ɸʃʊ ɽʜ/ʣ 0,0-80 56,6Ñ6,82 93,2Ñ3,34* 

ʄʦʯʝʚʠʥʘ ʤʢʤʦʣʴ/ʣ 3,2-8,9 4,49Ñ0,24 6,51Ñ0,65* 

ʂʨʝʘʪʠʥʠʥ ʤʢʤʦʣʴ/ʣ 4,0-57,0 43,7Ñ7,99 35,2Ñ7,77 

ʇʨʠʤʝʯʘʥʠʝ: * - ʫʨʦʚʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨÒ0,05 

 

ʇʨʠ ʦʮʝʥʢʝ ʪʘʢʦʛʦ ʧʝʯʝʥʦʯʥʦʛʦ 

ʤʘʨʢʝʨʘ ʢʘʢ ʙʠʣʠʨʫʙʠʥ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʦʜʥʘʢʦ ʚ ʦʧʳʪʝ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʘʥʘʣʦʛʦʚ ʚ 3,9 ʨʘʟʘ. ʋʨʦʚʝʥʴ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʚ ʦʧʳʪʝ ʙʳʣ 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 51,4 % (ʨÒ0,05), ʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʛʨʫʧʧʘʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʚʳʰʘʣʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʦʧʫʩʪʠʤʳʝ 

ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ ʠ ʦʧʳʪʝ ʚ 1,68 ʠ 2,54 

ʨʘʟʘ. ɸʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ, ʢʦʪʦʨʳʤ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ, ʫʢʣʘʜʳʚʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʳ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʦʧʳʪʝ ʝʸ ʫʨʦʚʝʥʴ ʙʳʣ ʚʳʰʝ ʚʝʨʭʥʠʭ ʛʨʘʥʠʮ 

ʥʦʨʤʳ ʥʘ 13,2 ɽʜ/ʣ ʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣ 

ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʥʘ 64,7 %. 

ʇʦʢʘʟʘʪʝʣʴ ʤʦʯʝʚʠʥʳ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚ 

ʦʧʳʪʝ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ 45,0 % ʧʨʠ ʨÒ0,05, ʘ ʧʦ 

ʛʨʫʧʧʘʤ ʫʢʣʘʜʳʚʘʣʩʷ ʚ ʜʠʘʧʘʟʦʥ 

ʨʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʇʨʠ ʦʮʝʥʢʝ ʢʨʝʘʪʠʥʠʥʘ ï ʤʘʨʢʝʨʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʝʢ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʝʸ 

ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʙʝʣʳʤ 

ʢʨʳʩʘʤ ʚ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦ 

ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ 

ʩʦʜʝʨʞʘʥʠʠ ʣʝʡʢʦʮʠʪʦʚ ʠ ʩʢʦʨʦʩʪʠ 

ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʜʦʨʦʚʳʭ 

ʞʠʚʦʪʥʳʭ. ɼʣʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʠʩʧʳʪʫʝʤʳʭ ʩʨʝʜʩʪʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʢʘʢ ʚ 

ʢʦʥʪʨʦʣʝ, ʪʘʢ ʠ ʚ ʦʧʳʪʝ ʠ 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʚ ʛʨʫʧʧʝ, ʛʜʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʩʪʚʦ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ.  
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʟ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ 

ʠʥʪʝʨʴʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʳʭ ʢʨʳʩ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʠʩʧʳʪʫʝʤʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʜʦʧʳʪʥʳʤ ʞʠʚʦʪʥʳʤ ʚ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟʘʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʪʢʣʦʥʝʥʠʷʤʠ ʫ ʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʢʨʦʚʠ ʦʪʤʝʯʝʥʳ ʩʦ 

ʩʪʦʨʦʥʳ ʣʝʡʢʦʮʠʪʦʚ ʠ ʉʆʕ. ɺ ʧʦʢʘʟʘʪʝʣʷʭ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ɸʉʊ ʚ ʢʦʥʪʨʦʣʝ ʠ ʦʧʳʪʝ ʠ ɸʃʊ ʚ ʦʧʳʪʝ.  

 

HEMATOLOGICAL PARAMETERS OF WHITE RATS IN SUBCHRONIC EXPERIENCE 

WHEN USING A COMPLEX REMEDY FROM NATURAL COMPONENTS 

 

Medetkhanov F.A., Konakova I.A., Piguzova K.A., Mikhailova A.S., Chistyakova E.S. 

Summary 

 

The article assesses the effect of a complex remedy from natural components on the interior 

indicators of white rats. It has been established that prolonged parenteral administration of the test 

agent to experimental animals in increasing doses is accompanied by deviations in their 

morphological and biochemical status indicators. The most significant deviations between the groups 

in the morphological composition of blood were noted on the part of leukocytes and ESR. In terms 

of biochemical composition, an increase in the total amount of AST in the control and experiment 

and ALT in the experiment was found.
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ɺʃʀʗʅʀɽ ʕʂʉʊʈɸʂʊʆɺ ɼʋʐʀʎʓ ʆɹʓʂʅʆɺɽʅʅʆʁ ʀ ʉɸɹɽʃʔʅʀʂɸ 

ɹʆʃʆʊʅʆɻʆ ʅɸ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀʁ ʉʊɸʊʋʉ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ 

ʄʆʃʆɼʅʗʂɸ ʉɺʀʅɽʁ 
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ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʦʪʨʘʩʣʷʤ ʈʦʩʩʠʠ, ʪʘʢ 

ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ 

ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [6]. 

ʉʚʠʥʦʚʦʜʩʪʚʦ ï ʚʪʦʨʘʷ ʧʦ ʟʥʘʯʠʤʦʩʪʠ 

ʧʦʩʣʝ ʩʢʦʪʦʚʦʜʩʪʚʘ ʦʪʨʘʩʣʴ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʠʟ ʦʙʱʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʤʷʩʘ ʥʘʩʝʣʝʥʠʝʤ ʥʘ ʜʦʣʶ 

ʩʚʠʥʠʥʳ ʧʨʠʭʦʜʠʪʩʷ 25...30 % [7]. ʕʪʦ 

ʦʙʦʩʥʦʚʘʥʦ ʪʝʤ, ʯʪʦ ʩʚʠʥʠʥʘ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʘʢʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʘʢ ʢʦʣʙʘʩʳ, ʦʢʦʨʦʢʘ, 

ʚʝʪʯʠʥʳ, ʢʦʥʩʝʨʚʳ [12]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ [11]. ʅʝʩʤʦʪʨʷ 

ʥʘ ʧʦʣʫʯʘʝʤʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ, 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ 

ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʫ ʞʠʚʦʪʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʠ 

ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [3]. 

ʆʪʲʝʤ ʧʦʨʦʩʷʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʵʪʘʧʦʚ ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ. ʆʪʲʝʤ ʦʢʘʟʳʚʘʝʪ 

ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʧʦʚʝʜʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʠʤʤʫʥʠʪʝʪ ʠ 

ʘʧʧʝʪʠʪ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʨʦʩʷʪʘ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʤʙʠʥʘʮʠʠ 

ʩʪʨʝʩʩʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʜʠʘʨʝʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʠʭ 

ʚʳʞʠʚʘʝʤʦʩʪʠ [21]. ʋʯʝʥʳʤʠ ʧʨʝʜʣʦʞʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ 

ʧʦʨʦʩʷʪ-ʦʪʲʝʤʳʰʝʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʤʠʢʨʦʙʠʦʤʘ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ, 

ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝ ʩʚʠʥʝʡ. 

ɺʣʠʷʪʴ ʥʘ ʤʠʢʨʦʙʠʦʤ ʧʦʨʦʩʷʪ ʤʦʞʥʦ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ: ʘʥʪʠʙʠʦʪʠʢʦʚ, 

ʧʨʦ- ʠ ʧʨʝʙʠʦʪʠʢʦʚ, ʬʠʪʦʙʠʦʪʠʢʦʚ [27]. ʀ 

ʭʦʪʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʟ ʥʠʭ 

ʷʚʣʷʶʪʩʷ ʢʦʨʤʦʚʳʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʠʭ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʫ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʢʘʢ ʜʣʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʜʣʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

[24]. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ 

ʩʳʨʴʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʩʚʠʥʝʡ [7, 23, 25, 

26, 27]. ʀʩʪʦʯʥʠʢʘʤʠ ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʜʦʙʘʚʦʢ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʨʝʛʠʦʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʥʘʩʯʠʪʳʚʘʶʱʠʝ ʩʚʳʰʝ 

3000 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [4]. 

ɼʫʰʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (ʣʘʪ. Origanum 

vulgare L.) ʠ ʩʘʙʝʣʴʥʠʢ ʙʦʣʦʪʥʳʡ (ʣʘʪ. 

Comarum palustre L.) ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ 

ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʠʭ 

ʩʦʩʪʘʚʝ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ: ʪʘʥʠʥʳ, ʧʦʣʠʬʝʥʦʣʴʥʳʝ 
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ʩʦʝʜʠʥʝʥʠʷ, ʬʣʘʚʦʥʦʠʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ [14]. ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʧʳʪʳ ʦʙʥʘʨʫʞʠʣʠ ʫ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ [18, 20, 26] ʠ ʩʘʙʝʣʴʥʠʢʘ 

ʙʦʣʦʪʥʦʛʦ [15, 16, 17] ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ 

ʥʝʦʙʭʦʜʠʤʳ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʷʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʠ ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ 

ʧʣʝʤʝʥʥʦʡ ʩʚʠʥʦʬʝʨʤʳ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ çʊʫʣʠʥʩʢʦʝè (ʅʦʚʦʩʠʙʠʨʩʢʘʷ 

ʦʙʣʘʩʪʴ). ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ 

ʤʦʣʦʜʥʷʢ ʩʚʠʥʝʡ ʧʨʠʦʙʩʢʦʛʦ ʪʠʧʘ 

ʩʢʦʨʦʩʧʝʣʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ (ʉʄ-1) ʩ 21-

ʜʥʝʚʥʦʛʦ ʜʦ 52-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʩʪʘʚʠʣʘ ʦʜʠʥ ʤʝʩʷʮ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦ ʤʝʪʦʜʫ ʛʨʫʧʧ-

ʘʥʘʣʦʛʦʚ [13] ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ 

ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 5,5 

ʢʛ ʠ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʙʦʣʝʝ 

5 % ʧʦ ʤʘʩʩʝ ʚ 21-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ. ɺʩʝʛʦ 

ʙʳʣʦ ʧʦʜʦʙʨʘʥʦ ʪʨʠ ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʘʷ 

(10 ʛʦʣʦʚ), ʧʦʣʫʯʘʚʰʘʷ ʩʪʘʥʜʘʨʪʥʳʡ 

ʨʘʮʠʦʥ (ʟʝʨʥʦʙʦʙʦʚʘʷ ʩʤʝʩʴ + ʧʨʝʤʠʢʩ), 

ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ (15 ʛʦʣʦʚ), ʧʦʣʫʯʘʚʰʘʷ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʜʦʙʘʚʢʫ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʪʨʘʢʪʘ ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ɼʆ) ʠ 

ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ (15 ʛʦʣʦʚ), ʧʦʣʫʯʘʚʰʘʷ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʜʦʙʘʚʢʫ ʥʘ ʦʩʥʦʚʝ 

ʢɻʩʪʨʘʢʪʘ ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ (ʉɹ). 

ɼʦʙʘʚʢʠ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʪʝʥʪʝ ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2791450 C1 çʉʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʩʳʨʴʷè [10]. ɺ ʪʝʯʝʥʠʝ ʪʨʝʭ ʥʝʜʝʣʴ ʦʧʳʪʘ 

ʧʦʨʦʩʷʪʘ ʝʞʝʜʥʝʚʥʦ ʧʦʣʫʯʘʣʠ ʠʩʩʣʝʜʫʝʤʳʝ 

ʵʢʩʪʨʘʢʪʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 ʤʣ ʥʘ 1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ ʚʦ ʚʨʝʤʷ ʜʥʝʚʥʦʛʦ ʢʦʨʤʣʝʥʠʷ. 

ʅʘ 21-ʡ ʠ 42-ʡ ʜʥʠ ʞʠʟʥʠ ʫ ʚʩʝʭ 

ʞʠʚʦʪʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʟʘʙʦʨ ʢʨʦʚʠ ʜʣʷ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʠʟʤʝʨʝʥʘ ʞʠʚʘʷ ʤʘʩʩʘ ʠ ʦʮʝʥʝʥʘ 

ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦʨʦʩʷʪ. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ Exigo ʚ 

ʃʘʙʦʨʘʪʦʨʠʠ ʘʜʘʧʪʘʮʠʠ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʞʠʚʦʪʥʳʭ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ɻɸʋ. ɹʳʣʠ 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, 

ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʘʪʦʢʨʠʪ, 

ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʘ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ, ʩʦʜʝʨʞʘʥʠʝ ʪʨʦʤʙʦʮʠʪʦʚ, 

ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʘ, ʩʦʜʝʨʞʘʥʠʝ 

ʣʝʡʢʦʮʠʪʦʚ. ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʇʠʢʦʥ. 

ʇʘʥʝʣʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʚʢʣʶʯʘʣʘ 

ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, 

ʭʦʣʝʩʪʝʨʠʥʘ, ʤʦʯʝʚʠʥʳ, ʦʙʱʠʡ ʙʝʣʦʢ 

ʧʣʘʟʤʳ, ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʠ 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʛʦʨʤʦʥʘ 

ʢʦʨʪʠʟʦʣʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʨʝʩʩ-

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʨʦʩʷʪ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʪʝʩʪ çʠʤʤʦʙʠʣʠʟʘʮʠʝʡè, ʧʨʝʜʣʦʞʝʥʥʳʡ 

Hessing [19]. ʉʫʱʥʦʩʪʴ ʝʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʧʦʨʦʩʷʪʘ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʩʧʠʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʠ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ ʪʘʢʦʤ 

ʧʦʣʦʞʝʥʠʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʤʠʥʫʪʳ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʬʠʢʩʠʨʫʝʪʩʷ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʞʠʚʦʪʥʳʭ. ʆʮʝʥʠʚʘʶʪʩʷ 

ʢʘʢ ʤʦʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʠ 

ʚʦʢʘʣʠʟʘʮʠʷ. ʇʘʩʩʠʚʥʘʷ ʨʝʘʢʮʠʷ 

ʦʮʝʥʠʚʘʝʪʩʷ 1-ʠʤ ʙʘʣʣʦʤ, ʘʢʪʠʚʥʘʷ ï 2-ʤʷ 

ʙʘʣʣʘʤʠ. ɽʩʣʠ ʧʦ ʩʫʤʤʝ ʙʘʣʣʦʚ ʧʦʨʦʩʝʥʦʢ 

ʥʘʙʠʨʘʝʪ 2 ʙʘʣʣʘ, ʪʦ ʝʛʦ ʦʪʥʦʩʷʪ ʢ ʩʪʨʝʩʩ-

ʨʝʟʠʩʪʝʥʪʥʳʤ, ʝʩʣʠ 3 ʠʣʠ 4 ʙʘʣʣʘ ï ʢ 

ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʪʨʝʩʩ-

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʨʦʩʷʪ ʚʥʫʪʨʠ ʛʨʫʧʧ ʙʳʣʘ 

ʦʮʝʥʝʥʘ ʤʝʪʦʜʦʤ çʢʨʠʟʠʩ ʦʪʲʝʤʘè, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ɺ.ɸ. ʂʦʚʘʣʝʥʢʦ [9]. ʉʫʪʴ 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʧʨʠʨʦʩʪʘ 

ʧʦʨʦʩʷʪ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʧʦʩʣʝ ʦʪʲʝʤʘ: 

ʧʦʢʘʟʘʚʰʠʭ ʧʨʠʨʦʩʪ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦ 

ʛʨʫʧʧʝ ʦʪʥʦʩʠʣʠ ʢ ʩʪʨʝʩʩ-ʫʩʪʦʡʯʠʚʳʤ, 

ʥʠʞʝ ʩʨʝʜʥʝʛʦ ï ʢ ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʵʢʩʪʨʘʢʪʦʚ ʥʘ ʧʠʱʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʤʝʪʦʜʠʢʘ. ʇʦʩʣʝ 
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ʚʥʝʩʝʥʠʝ ʢʦʨʤʘ ʚ ʢʦʨʤʦʚʦʝ ʢʦʨʳʪʦ, ʧʨʠ 

ʧʦʤʦʱʠ ʩʝʢʫʥʜʦʤʝʨʘ ʙʳʣʦ ʟʘʤʝʨʝʥʦ ʚʨʝʤʷ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʧʦʨʦʩʷʪʘʤ ʜʣʷ ʧʦʣʥʦʛʦ 

ʩʲʝʜʘʥʠʷ ʢʦʨʤʘ (ʣʠʙʦ ʜʦ ʩʤʝʥʳ ʘʢʪʠʚʥʦʩʪʠ 

ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ). ɺʥʫʪʨʠ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ, ʟʘʤʝʨʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʚʦʡ ʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʦʧʳʪʘ. ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣ ʦʙʨʘʙʦʪʘʥ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ 

ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ʄS Office Excel 

ʠ STATISTICA 12. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʥʷʣʩʷ 

ʢʨʠʪʝʨʠʡ ʐʘʧʠʨʦ-ʋʠʣʢʘ, ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʘʤʠ ʧʨʠʤʝʥʷʣʩʷ ʦʜʥʦʬʘʢʪʦʨʥʳʡ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ ʨʘʩʯʝʪʦʤ t-

ʢʨʠʪʝʨʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʧʨʘʚʢʠ 

ɹʦʥʬʝʨʨʦʥʠ, ʧʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ï U-ʢʨʠʪʝʨʠʡ 

ʄʘʥʥʘ-ʋʠʪʥʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʨʘʥʛʦʚʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣʘ 100 %. ɺʚʝʜʝʥʠʝ ʚ 

ʨʘʮʠʦʥ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʵʢʩʪʨʘʢʪʘ 

ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ɼʆ) ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ 2,17 % ʠ ʫʚʝʣʠʯʠʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʥʘ 6,87 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɼʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺʚʝʜʝʥʠʝ 

ʵʢʩʪʨʘʢʪʘ ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ (ʉɹ) 

ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 3,96 % ʠ 

ʜʦʩʪʦʚʝʨʥʦ (P<0,05) ʫʚʝʣʠʯʠʪʴ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʥʘ 11,09 % ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʊʘʙʣʠʮʘ 

1). 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʨʦʩʷʪ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ, x←Ñ S x← ʆʧʳʪʥʘʷ ʉɹ, 

x←Ñ S x← 

ʆʧʳʪʥʘʷ ɼʆ, 

x←Ñ S x← 

ɾʠʚʘʷ ʤʘʩʩʘ ʥʘ ʥʘʯʘʣʦ 

ʦʧʳʪʘ, ʢʛ 

5,65Ñ0,31 5,33Ñ0,16 5,43Ñ0,25 

ɾʠʚʘʷ ʤʘʩʩʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ 

(ʯʝʨʝʟ 21 ʜʝʥʴ), ʢʛ 

12,20Ñ0,56 12,70Ñ0,33 12,47Ñ0,59 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 311,90Ñ16,9 350,79*Ñ9,46 334,92Ñ18,07 

*P<0,05 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩ 

ʜʫʰʠʮʝʡ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʨʘʮʠʦʥʝ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ 

ʥʘʙʦʨʫ ʞʠʚʦʡ ʤʘʩʩʳ, ʘ ʧʦʨʦʩʷʪʘ ʚ ʛʨʫʧʧʝ ʩ 

ʩʘʙʝʣʴʥʠʢʦʤ ʙʦʣʦʪʥʳʤ ʚ ʨʘʮʠʦʥʝ 

ʜʦʩʪʦʚʝʨʥʦ ʙʳʩʪʨʝʝ ʥʘʙʠʨʘʣʠ ʞʠʚʫʶ 

ʤʘʩʩʫ, ʯʝʤ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʬʠʪʦʙʠʦʪʠʯʝʩʢʠʭ 

ʜʦʙʘʚʦʢ ʥʘ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʨʦʩʷʪ 

ʦʧʠʩʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ɸ.ɸ. ʀʚʘʥʦʚʩʢʦʛʦ 

ʠ ʩʦʘʚʪʦʨʦʚ [7]. ʇʨʠʤʝʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ 

ʠʤʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʌʠʪʦʧʣʶʩ (ʣʝʚʟʝʷ ʩʘʬʣʦʨʦʚʠʜʥʘʷ, ʩʝʨʧʫʭʘ 

ʚʝʥʮʝʥʦʩʥʘʷ, ʣʘʙʘʟʥʠʢ ʚʷʟʦʣʠʩʪʥʳʡ) 

ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʫ 

ʧʦʨʦʩʷʪ-ʦʪʲʝʤʳʰʝʡ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ 

15-22 % ʠ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʥʘ 24-33 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʝʤ. 

ʊʝʩʪ ʥʘ ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ 

ʧʨʝʦʙʣʘʜʘʣʠ ʞʠʚʦʪʥʳʝ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ 

ʩʪʨʝʩʩʫ. ʇʦʚʪʦʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʝʩʩ-

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʦʨʦʩʷʪ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʜʦ 

90 %, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʲʝʤʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʧʦʨʦʩʷʪ 

(ʈʠʩʫʥʦʢ 1). 

ʆʮʝʥʢʘ ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʤʝʪʦʜʦʤ çʢʨʠʟʠʩ ʦʪʲʝʤʘè ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ 

ʩʪʨʝʩʩ-ʨʝʟʠʩʪʝʥʪʥʳʭ ʧʦʨʦʩʷʪ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩ 

ʵʢʩʪʨʘʢʪʦʤ ʉɹ ʩʭʦʜʥʦʝ, ʦʜʥʘʢʦ ʚ ʛʨʫʧʧʝ ʩ 

ʵʢʩʪʨʘʢʪʦʤ ɼʆ 2/3 ʧʦʨʦʩʷʪ ʧʨʦʷʚʠʣʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʩʪʨʝʩʩʫ (ʈʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 1 ï ɼʦʣʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʩʪʨʝʩʩʫ ʧʦʨʦʩʷʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʪʦʜʘ çʩʧʠʥʥʦʡè ʪʝʩʪ, % 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʦʣʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʧʦʨʦʩʷʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ çʢʨʠʟʠʩ 

ʦʪʲʝʤʘè, % 

 

ʕʢʩʪʨʘʢʪ ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʦʢʘʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʝʩʩ-

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦʨʦʩʷʪ, ʯʪʦ ʩʦʦʪʥʦʩʠʪʩʷ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʘʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ ʩʧʦʩʦʙʥʦ ʦʢʘʟʳʚʘʪʴ 

ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʫʣʫʯʰʘʪʴ 

ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʤʳʰʝʡ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʞʠʚʦʡ ʤʘʩʩʳ [22]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʠʱʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʦʧʳʪʘ ʧʦʨʦʩʷʪʘ ʪʨʘʪʠʣʠ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ ʥʘ ʧʦʝʜʘʥʠʝ ʢʦʨʤʘ, ʯʪʦ, ʚʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʫ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʵʢʩʪʨʘʢʪʦʚ ʥʝʧʨʠʚʳʯʥʦʛʦ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ. 

ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

ʦʧʳʪʘ, ʧʦʨʦʩʷʪʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʪʘʣʠ 

ʧʦʝʜʘʪʴ ʢʦʨʤ ʙʳʩʪʨʝʝ ʠ ʦʭʦʪʥʝʝ (ʥʘ 19,2 % 

ʜʣʷ ʉɹ ʠ 5,7 % ʜʣʷ ɼʆ), ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʞʝ 

ʛʨʫʧʧʝ ʧʠʱʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʥʘ 
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5,9 %. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩ ʵʢʩʪʨʘʢʪʦʤ 

ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ ʩʢʦʨʦʩʪʴ ʧʦʝʜʘʥʠʷ 

ʢʦʨʤʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ 

(P<0,01) ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʢʘʢ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʪʘʢ ʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʪʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʦʧʳʪʘ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʇʠʱʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʨʦʩʷʪ, ʩ 

ʉʪʘʜʠʷ ʦʧʳʪʘ ʂʦʥʪʨʦʣʴ ʆʧʳʪʥʘʷ ʉɹ ʆʧʳʪʥʘʷ ɼʆ 

ʇʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʦʧʳʪʘ  369Ñ44,51 396Ñ26,41 384Ñ18,43 

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʦʧʳʪʘ 392Ñ28,15 320**Ñ9,46 362Ñ23,19 

P<0,01 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʩʦʩʪʘʚʝ 

ʦʧʳʪʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ [14], ʧʦʚʳʩʠʣʠʩʴ 

ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ, ʪʝʤ ʩʘʤʳʤ 

ʫʣʫʯʰʠʚ ʝʛʦ ʧʦʝʜʘʝʤʦʩʪʴ. 

ʌʦʥʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʨʦʚʠ ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, 

ʢʘʢ ʛʝʤʘʪʦʢʨʠʪ, ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʘ 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʪʨʦʤʙʦʮʠʪʦʚ (ʊʘʙʣʠʮʘ 3). 

ɼʘʥʥʳʡ ʬʘʢʪ ʙʳʣ ʫʯʪʝʥ ʧʨʠ ʠʪʦʛʦʚʦʤ 

ʘʥʘʣʠʟʝ. 

 

ʊʘʙʣʠʮʘ 3 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ ʉɹ ɼʆ ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ 

(ɹʦʨʠʩʝʥʢʦ, 

2004) 

x← S x← x← S x← x← S x← 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 5,38 0,13 5,23 0,09 4,52 0,41 3,9-5,5 

ɻʝʤʘʪʦʢʨʠʪ, % 27,92 0,56 32,38*

**  

0,72 27,71 2,43 31,7-42,2 

ʉʨ. ʦʙʲʝʤ ʵʨʠʪʨ., fl 51,89 1,11 61,79*

**  

1,23 62,11*

**  

1,49 76-97 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 91,8 2,40 107,07 2,21 91 7,67 103-141 

ʊʨʦʤʙʦʮʠʪʳ, 

ʤʣʨʜ/ʣ 

670 57,71 406** 41,7 451,2*

*  

51,9 150-400 

ʉʨ. ʦʙ. ʪʨʦʤʙ., fl  7,53 0,16 7,87 0,11 7,65 0,09 8,6-9,3 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 10,67 1,05 9,63 0,61 9,61 0,71 5-14,5 

Ca, ʤʤʦʣʴ/ʣ 2,19 0,24 2,55 0,21 2,32 0,16 2,0-3,5 

P, ʤʤʦʣʴ/ʣ 2,61 0,13 2,86 0,15 2,67 0,14 1,5-3,5 

ʍʦʣʝʩʪʝʨʠʥ, 

ʤʤʦʣʴ/ʣ 

2,62 0,09 2,62 0,17 2,73 0,24 1,0-3,3 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 6,47 0,39 5,94 0,24 6,46 0,34 1,2-8,9 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 76,91 3,98 76,86 4,73 81,9 4,66 51-90 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 6,97 0,79 6,99 0,57 7,02 0,56 2,9-8,1 

ʊʨʠʛʣʠʮʝʨʠʜʳ, 

ʤʤʦʣʴ/ʣ 

0,76 0,06 0,80 0,08 0,89 0,07 - 

** P<0,01, ***P<0,001 (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ) 

 

ʋ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢ 42-

ʤʫ ʜʥʶ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʠʩʴ (ʥʘ 3,6-10,5 

%), ʦʩʪʘʚʘʷʩʴ ʥʘ ʫʨʦʚʥʝ ʥʠʞʝ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʛʝʤʘʪʦʢʨʠʪ, ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʠ 

ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʘ. ʆʪʤʝʯʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʣʝʡʢʦʮʠʪʦʚ (P<0,01) ʥʘ 23,6 %. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʫʤʝʥʴʰʠʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʛʦ 

ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪʘ (ʥʘ 6,3 %), ʩʦʜʝʨʞʘʥʠʝ 

ʬʦʩʬʦʨʘ (ʥʘ 133,2%, P<0,001), ʩʦʜʝʨʞʘʥʠʝ 

ʤʦʯʝʚʠʥʳ (ʥʘ 31,1%, P<0,001). 
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ʉʭʦʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʚ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʧʦʨʦʩʷʪ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ ʵʢʩʪʨʘʢʪʳ 

ʩʘʙʝʣʴʥʠʢʘ ʠ ʜʫʰʠʮʳ. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʠʭ 

ʛʨʫʧʧ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 

30,3-33,5 %, ʭʦʣʝʩʪʝʨʠʥʘ (ʥʘ 25,6-30,0 %), 

ʦʙʱʝʛʦ ʙʝʣʢʘ (ʥʘ 26,3-29,3 %), 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʥʘ 23,7-33,7 %). 

ʋ ʧʦʨʦʩʷʪ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʘʥʝʤʠʠ. ʊʘʢʞʝ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʦʥʠʞʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪʘ. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʨʝʜʳʜʫʱʠʤ, ʠʟ 

ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ 

ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʭ ʩʨʝʜʥʝʛʦ 

ʦʙʲʝʤʘ. ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʨʝʜʥʠʡ ʦʙʲʝʤ 

ʪʨʦʤʙʦʮʠʪʘ ʙʳʣ ʥʠʞʝ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʪʨʦʤʙʦʮʠʪʦʚ ʥʘʭʦʜʠʣʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ 

ʛʨʘʥʠʮʘʭ. ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʚ ʢʨʦʚʠ. ɼʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʢʦʨʨʝʣʠʨʫʝʪ (-0,416) ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʣʝʡʢʦʮʠʪʦʚ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʛʠʧʦʬʦʩʬʘʪʝʤʠʠ ʧʦ ʜʘʥʥʳʤ ʂʣʘʪʪʝʨʘ 

(1995). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ 

ʙʳʣʠ ʚʳʟʚʘʥʳ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʪʨʘʢʪʘ ʉɹ, 

ʦʢʘʟʘʚʰʝʛʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʠʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ, ʤʦʯʝʚʠʥʳ, 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ ʜʦʩʪʦʚʝʨʥʦ 

ʢʦʨʨʝʣʠʨʫʝʪ (ʧʦ ʉʧʠʨʤʝʥʫ) ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʩʦʜʝʨʞʘʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ (0,557), ʦʙʱʝʛʦ 

ʙʝʣʢʘ (0,529) ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ (0,627).

 

ʊʘʙʣʠʮʘ 4 ï ʉʨʘʚʥʝʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʥʘ 

ʢʦʥʝʮ ʦʧʳʪʘ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ ʉɹ ɼʆ ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ 

(ɹʦʨʠʩʝʥʢʦ, 

2004) 

x← S x← x← S x← x← S x← 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 6,01 0,37 5,95 0,42 5,74 0,57 3,9-5,5 

ɻʝʤʘʪʦʢʨʠʪ, % 28,96 1,63 32,07 2,36 31,18 2,89 31,7-42,2 

ʉʨ. ʦʙʲʝʤ ʵʨʠʪʨ., fl 48,63 1,62 53,69*

**  

0,56 53,76*

*  

1,18 76-97 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 97,50 5,03 113,86 5,82 116,1 5,28 103-141 

ʊʨʦʤʙʦʮʠʪʳ, 

ʤʣʨʜ/ʣ 

318 66,6 366 54,7 297 47,1 150-400 

ʉʨ. ʦʙ. ʪʨʦʤʙ., fl  7,88 0,28 7,81 0,16 8,01 0,13 8,6-9,3 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 14 1,65 18,67* 1,41 15,79 3,12 5-14,5 

Ca, ʤʤʦʣʴ/ʣ 2,65 0,09 2,67 0,09 2,64 0,06 2,0-3,5 

P, ʤʤʦʣʴ/ʣ 0,65 0,06 0,52 0,05 0,54 0,05 1,5-3,5 

ʍʦʣʝʩʪʝʨʠʥ, 

ʤʤʦʣʴ/ʣ 

2,06 0,04 1,95 0,05 1,91* 0,04 1,0-3,3 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 4,46 0,25 4,14 0,09 4,30 0,10 1,2-8,9 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 67,96 5,13 56,70* 3,31 56,89* 2,64 51-90 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 7,34 0,60 6,01 0,45 6,68 0,35 2,9-8,1 

ʊʨʠʛʣʠʮʝʨʠʜʳ, 

ʤʤʦʣʴ/ʣ 

0,63 0,04 0,61 0,03 0,59 0,03 - 

ʂʦʨʪʠʟʦʣ, ʤʤʦʣʴ/ʣ 122,0 10,30 128,33 9,17 116,47 11,12 70-105 

* P<0,05, **P<0,01 (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ) 
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ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧʳ ʩ ʵʢʩʪʨʘʢʪʦʤ 

ɼʆ ʚ ʨʘʮʠʦʥʝ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʦʙʥʘʨʫʞʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ (P<0,05) 

ʨʘʟʣʠʯʠʷ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʦʙʱʠʡ ʙʝʣʦʢ, ʘ 

ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʳʝ (P<0,01) ʨʘʟʣʠʯʠʷ ʧʦ 

ʩʨʝʜʥʝʤʫ ʦʙʲʝʤʫ ʵʨʠʪʨʦʮʠʪʘ (ʊʘʙʣʠʮʘ 4). 

ʊʘʢ ʢʘʢ ʧʦ ʩʨʝʜʥʝʤʫ ʦʙʲʝʤʫ ʵʨʠʪʨʦʮʠʪʘ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʦʙʝʠʭ ʛʨʫʧʧ ʩ 

ʵʢʩʪʨʘʢʪʘʤʠ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʝʡʩʪʚʠʷ 

ʵʢʩʪʨʘʢʪʦʚ ʤʘʣʦʚʝʨʦʷʪʥʦ. ɺʣʠʷʥʠʝ ʜʦʙʘʚʢʠ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ, ʚʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʚ ʩʦʩʪʘʚʝ 

ʵʢʩʪʨʘʢʪʘ ʫʨʩʦʣʦʚʦʡ ʢʠʩʣʦʪʳ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɿʘʣʝʪʦʚʦʡ 

ʅ.ʀ. ʠ ʩʦʘʚʪʦʨʦʚ (2006), ʦʙʥʘʨʫʞʠʚʰʠʭ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʫʨʩʦʣʦʚʦʡ 

ʢʠʩʣʦʪʳ ʥʘ ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ, ʚʢʣʶʯʘʷ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ. 

ɻʨʫʧʧʘ ʩ ʵʢʩʪʨʘʢʪʦʤ ʉɹ ʚ ʨʘʮʠʦʥʝ 

ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (P<0,05) ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʠ ʦʙʱʠʡ ʙʝʣʦʢ, ʘ 

ʪʘʢʞʝ ʧʦ ʩʨʝʜʥʝʤʫ ʦʙʲʝʤʫ ʵʨʠʪʨʦʮʠʪʘ 

(P<0,001) (ʊʘʙʣʠʮʘ 4). ʉʦʜʝʨʞʘʥʠʝ 

ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʙʳʣʦ ʚʳʰʝ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʛʨʫʧʧʘʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʧʦʛʦʣʦʚʴʝ ʩʪʨʝʩʩ-

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʩ ʵʢʩʪʨʘʢʪʦʤ ɼʆ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʙʳʣʦ ʥʘ 5 % ʥʠʞʝ 

ʢʦʥʪʨʦʣʷ, ʥʦ ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʪʨʘʢʪʦʚ 

ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʩʘʙʝʣʴʥʠʢʘ 

ʙʦʣʦʪʥʦʛʦ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ, ʵʢʩʪʨʘʢʪʘ ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʢʘʢ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʠ ʢʘʢ 

ʛʠʧʦʣʠʧʠʜʠʤʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʩʪʠʪʝʣʴʥʳʝ 

ʵʢʩʪʨʘʢʪʳ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʝʜʘʝʤʦʩʪʴ ʨʘʮʠʦʥʘ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʦʯʝʚʠʜʥʦ, ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʚʢʫʩʘ ʠ 

ʧʨʠʜʘʥʠʷ ʝʤʫ ʘʨʦʤʘʪʘ. ɼʦʩʪʦʚʝʨʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʦʢʘʟʘʣʦ ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʘʢʪʘ 

ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ. 

ʕʢʩʪʨʘʢʪ ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʩʧʦʩʦʙʝʥ ʦʢʘʟʳʚʘʪʴ ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʨʦʩʷʪ. ʄʝʪʦʜ çʢʨʠʟʠʩ 

ʦʪʲʝʤʘè ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʩ ʵʢʩʪʨʘʢʪʦʤ 

ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʳʣʦ ʤʝʥʴʰʝ 

ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʦʨʦʩʷʪ. ɼʨʫʛʠʤ 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʣʠʷʥʠʷ 

ʵʢʩʪʨʘʢʪʘ ʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʚʥʷ ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. 

ʆʧʳʪʥʳʝ ʵʢʩʪʨʘʢʪʳ ʩʧʦʩʦʙʥʳ 

ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʨʦʩʷʪ, ʩʥʠʞʘʷ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʤʦʯʝʚʠʥʳ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʛʣʶʢʦʟʳ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. ʋʯʠʪʳʚʘʷ 

ʦʢʘʟʘʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʤʦʞʥʦ ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʦʢʘʟʘʣʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ.  

ʋʯʠʪʳʚʘʷ ʦʙʥʘʨʫʞʝʥʥʦʝ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʩʦʜʝʨʞʘʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ, ʜʘʣʴʥʝʡʰʝʝ 

ʠʟʫʯʝʥʠʝ ʵʢʩʪʨʘʢʪʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʠ 

ʛʠʧʦʣʠʧʠʜʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  
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ʈʝʟʶʤʝ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʚʠʥʦʚʦʜʩʪʚʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ ʧʨʦʜʫʢʮʠʠ, ʦʜʥʘʢʦ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤʠ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʢʘʢ ʚʦʟʜʝʡʩʪʚʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ 

ʥʘ ʞʠʚʦʪʥʳʭ ʠ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʧʦʚʩʝʤʝʩʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʆʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʤʠ ʢ ʩʪʨʝʩʩʫ 

ʷʚʣʷʶʪʩʷ ʧʦʨʦʩʷʪʘ ʧʨʠ ʦʪʲʝʤʝ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʜʫʰʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʩʘʙʝʣʴʥʠʢ ʙʦʣʦʪʥʳʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʵʢʩʪʨʘʢʪʦʚ ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ɼʆ) ʠ ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ (ʉɹ) ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʘʪʫʩ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ ʚʦʟʨʘʩʪʦʤ 21 ʜʝʥʴ: ʢʦʥʪʨʦʣʴ, ʦʧʳʪʥʘʷ ʩ ʵʢʩʪʨʘʢʪʦʤ ɼʆ ʠ 

ʦʧʳʪʥʘʷ ʩ ʵʢʩʪʨʘʢʪʦʤ ʉɹ (10 ʤʣ/ʢʛ ɾʄ). ɺ ʪʝʯʝʥʠʝ ʪʨʝʭ ʥʝʜʝʣʴ ʧʦʨʦʩʷʪʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʧʦʣʫʯʘʣʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ. ʆʮʝʥʢʘ ʚʝʣʘʩʴ 

ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʠʱʝʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʘʪʦʢʨʠʪ, ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʘ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ, ʩʦʜʝʨʞʘʥʠʝ ʪʨʦʤʙʦʮʠʪʦʚ, ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʭʦʣʝʩʪʝʨʠʥʘ, ʤʦʯʝʚʠʥʳ, ʦʙʱʠʡ ʙʝʣʦʢ ʧʣʘʟʤʳ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʣʶʢʦʟʳ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʦʨʤʦʥʘ ʢʦʨʪʠʟʦʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʦʜʥʦʛʦ ʧʦʨʦʩʝʥʢʘ ʚ ʛʨʫʧʧʝ ʩ ʵʢʩʪʨʘʢʪʦʤ ʉɹ ʚ ʨʘʮʠʦʥʝ ʛʨʫʧʧʝ ʙʳʣʘ ʥʘ 3,96 % 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʘ ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ï ʜʦʩʪʦʚʝʨʥʦ (P<0,05) ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 

11,09 %. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʦʜʥʦʛʦ ʧʦʨʦʩʝʥʢʘ ʚ ʛʨʫʧʧʝ ʩ ʜʫʰʠʮʝʡ ʙʳʣʘ ʥʘ 2,17 % ʚʳʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ, ʘ ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ï ʥʘ 6,87 %. ɿʘ ʚʨʝʤʷ ʦʧʳʪʘ ʧʦʨʦʩʷʪʘ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ 
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ʜʫʰʠʮʝʡ ʩʪʘʣʠ ʧʦʝʜʘʪʴ ʩʚʦʡ ʢʦʨʤ ʙʳʩʪʨʝʝ ʥʘ 5,7 %, ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ ʩʘʙʝʣʴʥʠʢʦʤ ï 

ʜʦʩʪʦʚʝʨʥʦ (P<0,01) ʥʘ 19,2 %, ʘ ʩʢʦʨʦʩʪʴ ʧʦʝʜʘʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʥʠʟʠʣʘʩʴ ʥʘ 5,9 %. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʝʩʩ-ʨʝʟʠʩʪʝʥʪʥʳʭ ʧʦʨʦʩʷʪ ʙʳʣʦ ʥʠʞʝ ʚ ʛʨʫʧʧʝ ʩ ʵʢʩʪʨʘʢʪʦʤ ɼʆ. ɺʚʝʜʝʥʠʝ ʚ 

ʨʘʮʠʦʥ ʵʢʩʪʨʘʢʪʦʚ ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʘ 30,3-33,5%, ʭʦʣʝʩʪʝʨʠʥʘ (ʥʘ 25,6-30,0%), ʦʙʱʝʛʦ ʙʝʣʢʘ (ʥʘ 26,3-29,3%), ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʥʘ 

23,7-33,7%). ʆʙʥʘʨʫʞʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ (P<0,05) ʨʘʟʣʠʯʠʷ  ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ 

ʛʨʫʧʧʦʡ, ʧʦʣʫʯʘʚʰʝʡ ʵʢʩʪʨʘʢʪ ɼʆ ʚ ʨʘʮʠʦʥʝ, ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʦʙʱʠʡ ʙʝʣʦʢ. ʇʦʨʦʩʷʪʘ ʚ ʛʨʫʧʧʝ ʩ ʵʢʩʪʨʘʢʪʦʤ ʉɹ ʚ ʨʘʮʠʦʥʝ 

ʜʦʩʪʦʚʝʨʥʦ (P<0,05) ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ, ʣʝʡʢʦʮʠʪʦʚ ʠ ʦʙʱʠʡ ʙʝʣʦʢ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ɼʆ ʠ ʉɹ ʢʘʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʠ 

ʛʠʧʦʣʠʧʠʜʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

 

INFLUENCE OF OREGANO AND MARSH CINQUEFOIL EXTRACTS ON THE 

PHYSIOLOGICAL STATUS AND PRODUCTIVITY OF YOUNG PIGS 

 

Miroshnikov P.N., Zhuchaev K.V., Borisenko E.A., Makeev A.A., Loshenko V.I.,  

Summary 

 

In modern pig farming, industrial technologies are mainly used. Such technologies allow for 

more production, but their use is associated with such serious problems as the effects of chronic stress 

on animals and antibiotic resistance of pathogenic microorganisms associated with the widespread 

use of antibiotic drugs. Piglets are especially vulnerable to stress during weaning. One way to solve 

these problems could be the use of plant feed additives based on medicinal plants, such as oregano 

and marsh cinquefoil. The purpose of the research is to study the effect of extracts of oregano (OE) 

and cinquefoil (CE) on the physiological status and productivity of young pigs. To conduct the study, 

three groups of piglets aged 21 days were formed: control, experimental with OE extract and 

experimental with SE extract (10 ml/kg LW). For three weeks, piglets in the experimental groups 

received experimental extracts in addition to the main diet. The assessment was carried out according 

to such indicators as changes in live weight, stress resistance, feed activity, red blood cells (RBC) 

content, hematocrit, average RBC volume, hemoglobin content, platelet content, average platelet 

volume, white blood cells (WBC) content, calcium, phosphorus, cholesterol, urea, total plasma 

protein, blood sugar and triglyceride levels and the concentration of the hormone cortisol. The results 

showed that the average weight of one pig in the group with CE in the diet was 3.96 % higher than in 

the control, and the daily gain was significantly (P<0.05) higher than in the control by 11.09 %. The 

average weight of one piglet in the group with OE was 2.17 % higher than in the control, and the 

daily increase was 6.87 %. During the experiment, piglets from the experimental group with OE 

began to eat their food faster by 5.7 %, from the experimental group with CE - significantly (P<0.01) 

by 19.2 %, and the rate of eating in the control group decreased by 5.9 %. The number of stress-

resistant piglets was lower in the group with OE extract. The introduction of extracts into the diet led 

to a significant decrease in urea content, respectively, by 30.3-33.5%, cholesterol (by 25.6-30.0%), 

total protein (by 26.3-29.3%), triglycerides (by 23.7-33.7%). Significant (P<0.05) differences were 

found between the control group and the group receiving OE extract in the diet in such indicators as 

hemoglobin content, cholesterol content and total protein. Piglets in the group with CE extract in the 

diet differed significantly (P<0.05) from animals in the control group in such indicators as 

hemoglobin content, WBC content and total protein. From the results obtained, we can conclude that 

it is advisable to further study OE and CE as functional feed additives for animals and a component 

for atherosclerotic and lipid-lowering drugs.
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ʈɽɸʂʎʀʗ ʕʈʀʊʈʆʎʀʊʆɺ ʂʈʓʉ ʅɸ ʉʊʋʇɽʅʏɸʊʋʖ ʇʃɸɺɸʊɽʃʔʅʋʖ 

ʅɸɻʈʋɿʂʋ ʀ ʊɽʉʊ çɼʆ ʆʊʂɸɿɸè ɺ ʊɽʈʄʆʅɽʁʊʈɸʃʔʅʆʁ ʉʈɽɼɽ 

 

ʄʦʥʛʘʣʸʚ ʅ.ʇ. ï ʢ.ʙ.ʥ., ʩ.ʥ.ʩ., ɺʘʭʥʠʥʘ ʅ.ɸ. ï ʢ.ʙ.ʥ., ʩ.ʥ.ʩ., ɹʦʡʢʦ ɽ.ʈ. ï ʜ.ʤ.ʥ., 

ʧʨʦʬʝʩʩʦʨ 

 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʌʀʎ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʳʩʳ, ʵʨʠʪʨʦʮʠʪʳ, ʨʝʪʠʢʫʣʦʮʠʪʳ, ʩʪʫʧʝʥʯʘʪʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ, ʪʝʨʤʦʥʝʡʪʨʘʣʴʥʘʷ ʩʨʝʜʘ, ʪʝʩʪ çʜʦ ʦʪʢʘʟʘè 

Keywords: rats, erythrocytes, reticulocytes, gradually increasing physical load, 

thermoneutral environment, test ñto exhaustionò 

 

ʕʬʬʝʢʪʳ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʚʩʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ, ʚʣʠʷʷ ʥʘ ʠʭ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ [22]. ʇʨʠ ʵʪʦʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʵʨʠʪʨʦʥʘ 

[25] ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʚʳʩʦʢʦʨʝʟʠʩʪʝʥʪʥʳʭ 

ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʭ, ʦʙʨʘʪʠʤʦ 

ʠʟʤʝʥʝʥʥʳʭ ʬʦʨʤ ʢʣʝʪʦʢ [12] ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ [6, 7] ʚ 

ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʵʢʩʪʨʝʥʥʦʛʦ 

ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ ʢʠʩʣʦʨʦʜʘ [28, 32]. 

ɺ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʨʝʪʠʢʫʣʦʮʠʪʦʚ [3] ʩ ʠʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [8, 27] 

ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʢʨʘʩʥʦʡ 

ʢʨʦʚʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

[2]. ʇʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʨʨʦʠʜʘʣʴʥʦʩʪʴ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʪʦ ʝʩʪʴ ʠʭ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʩʦʩʫʜʠʩʪʦʤ ʨʫʩʣʝ 

ʢʨʦʚʠ [16], ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʠʘʤʝʪʨʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʚ ʥʦʨʤʝ ʥʝ ʤʝʥʝʝ 3,5-

4,0Ĭ106 ʚ 1ʤʤ3 [23]. ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʘ ʩ ʠʭ ʜʠʘʤʝʪʨʦʤ ʫ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [13], ʧʦʩʢʦʣʴʢʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʵʨʠʪʨʦʮʠʪʦʚ ʩʚʷʟʘʥʦ ʩ ʦʢʩʠʛʝʥʘʮʠʝʡ [9] ʠ 

ʠʭ ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [15]. 

ʉʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʛʦ 

ʧʫʣʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ 

ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʥʘ ʬʠʟʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʩʘʤʮʘʭ ʢʨʳʩ Wistar ʩ ʤʘʩʩʦʡ ʪʝʣʘ 250-300 ʛ. 

ɾʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʧʦ ʯʝʪʳʨʝ ʦʩʦʙʠ ʚ 

ʢʣʝʪʢʝ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʚʠʚʘʨʠʷ, ʩʦ 

ʩʚʦʙʦʜʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʚʦʜʝ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 21Ñ1 Áʉ ʠ 12-ʯʘʩʦʚʦʤ 

ʦʩʚʝʱʝʥʠʠ. ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʞʠʚʦʪʥʳʝ, ʩʦʜʝʨʞʘʚʰʠʝʩʷ ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ 

ɺʠʚʂ (n=10) ʠ ʞʠʚʦʪʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʇʣʘʚ4 % (n=8) ʠ 

ʇʣʘʚ4 %ʊ (n=8). ɾʠʚʦʪʥʳʝ ʛʨʫʧʧʳ ʇʣʘʚ4 

% ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʚʦʜʝ 

[24] ʧʣʘʚʘʣʠ ʩ ʛʨʫʟʦʤ 4 % ʦʪ ʤʘʩʩʳ ʪʝʣʘ, 

ʦʜʥʦʢʨʘʪʥʦ, çʜʦ ʦʪʢʘʟʘè. ʇʣʘʚʘʥʠʝ 

ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʇʣʘʚ4 %ʊ ʪʘʢʞʝ 

ʥʘʯʠʥʘʣʠ ʩ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ [29], ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʚʨʝʤʷ 

ʥʘʭʦʞʜʝʥʠʷ ʢʨʳʩ ʚ ʜʝʩʘʪʫʨʠʨʦʚʘʥʥʦʡ ʚʦʜʝ 

ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ +34-36 Áʉ ʚ ʥʝʧʨʦʟʨʘʯʥʦʡ 

ʝʤʢʦʩʪʠ ʛʣʫʙʠʥʦʡ 60 ʩʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 5 

ʜʥʝʡ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩ 2-ʭ ʜʦ 4-

ʭ ʤʠʥʫʪ ʙʝʟ ʥʘʛʨʫʟʢʠ. ʅʘʛʨʫʟʦʯʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʚʳʧʦʣʥʷʣʠ ʧʦ 4 

ʤʠʥ ʝʞʝʜʥʝʚʥʦ ʩ 6-ʛʦ ʧʦ 40 ʜʝʥʴ [29] ʩ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ, ʟʘʢʣʶʯʘʚʰʠʤʠʩʷ ʚ 

ʧʦʩʪʝʧʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʛʨʫʟʘ ʩ 0 ʜʦ 

4 % ʤʘʩʩʳ ʪʝʣʘ ʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʚʳʧʦʣʥʝʥʠʠ ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʪʝʩʪʘ çʜʦ 

ʦʪʢʘʟʘè. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʛʦ ʫʪʦʤʣʝʥʠʷ 

ʚʦ ʚʨʝʤʷ ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʪʝʩʪʘ çʜʦ ʦʪʢʘʟʘè ʫ 

ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʘʙʦʪʝ [19]. ɺ 

ʢʨʦʚʠ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʛʝʧʘʨʠʥʦʤ (5000 



179  

ʝʜ/ʤʣ, ɸʂʆʉ, ʈʦʩʩʠʷ), ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ 

ʛʝʤʦʛʣʦʙʠʥʘ ʧʦ ʉʘʣʠ ɻʉ-3, ʛʝʤʘʪʦʢʨʠʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʝʥʪʨʠʬʫʛʠ MPW-310 

(çMechanika Precyzyinaè, Poland), 

ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ ʠ 

ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʥʘ ʤʘʟʢʘʭ ʧʦʩʣʝ 

ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʢʨʦʚʠ ʚ ʪʝʯʝʥʠʝ 12-15 ʤʠʥ ʩ 

1% ʨʘʩʪʚʦʨʦʤ ʙʨʠʣʣʠʘʥʪʦʚʦʛʦ ʢʨʝʟʠʣʦʚʦʛʦ 

ʩʠʥʝʛʦ. ʀʟʤʝʨʷʣʠ ʜʠʘʤʝʪʨ 100 

ʵʨʠʪʨʦʮʠʪʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ 

ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʘ (Vital-Development, 

ʈʦʩʩʠʷ) ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ PZO 

(Poland) ʩ ʤʘʩʣʷʥʦʡ ʠʤʤʝʨʩʠʝʡ, ʫʚʝʣʠʯʝʥʠʝ 

ʦʙ. 100ʭ ʦʢ. ʩ ʛʨʘʜʫʠʨʦʚʘʥʥʦʡ ʰʢʘʣʦʡ 12ʭ 

[17], ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʢʨʠʚʦʡ 

ʇʨʘʡʩ-ɼʞʦʥʩʘ [31]. ɿʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʨʝʘʢʮʠʡ ʢʣʝʪʦʢ ʢʨʦʚʠ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʂʨʫʩʢʘʣʘ-

ʋʦʣʣʝʩʘ, ʫʯʠʪʳʚʘʣʠ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ 

ʧʦʢʘʟʘʪʝʣʝʡ (M) ʠ ʦʰʠʙʢʫ ʩʨʝʜʥʝʡ (m). 

ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʈÒ0,05. 

ʈʘʩʩʯʠʪʳʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʉʧʠʨʤʝʥʫ [5]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʣʠʷʥʠʝ 

ʩʪʫʧʝʥʯʘʪʦʡ ʧʣʘʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʫ 

ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ ʇʣʘʚ4 %ʊ ʧʨʦʷʚʠʣʦʩʴ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʵʨʠʪʨʦʮʠʪʘʨʥʦʤ ʩʦʩʪʘʚʝ ʢʨʦʚʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ɺʠʚʂ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ (ʈÒ0,001). ʋ 

ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʇʣʘʚ4 %ʊ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʞʠʚʦʪʥʳʤʠ ʛʨʫʧʧʳ ʇʣʘʚ4% ʦʪʤʝʯʝʥʦ 

ʜʚʫʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʣʘʚʘʥʠʷ 

(ʈÒ0,05), ʫʤʝʥʴʰʝʥʠʝ ʜʠʘʤʝʪʨʘ 

ʵʨʠʪʨʦʮʠʪʦʚ (ʈÒ0,01), ʠʭ ʦʙʲʝʤʘ (ʈÒ0,05), 

ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ 

(ʈÒ0,05), ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ (ʈÒ0,05) ʠ 

ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʪʠʢʫʣʦʮʠʪʦʚ 

(ʈÒ0,01) (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɺʨʝʤʷ ʧʣʘʚʘʥʠʷ ʠ ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʢʨʳʩ ʚ ʪʝʩʪʝ çʜʦ ʦʪʢʘʟʘè 

(MÑm) 

ʇʦʢʘʟʘʪʝʣʴ ɺʠʚʂ ʇʣʘʚ4% ʇʣʘʚ4%ʊ 

ɺʨʝʤʷ ʧʣʘʚʘʥʠʷ, ʤʠʥ 0 91,16 Ñ 32,15 184,75 Ñ 23,67ǒ 

ɻʝʤʘʪʦʢʨʠʪ, % 44,84 Ñ 0,33 49,49 Ñ 0,81 46,58 Ñ 1,76 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 144,90 Ñ 1,22 148,13 Ñ 2,24 141,12 Ñ 4,69 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 8,16 Ñ 0,16 7,29 Ñ 0,19** 7,79 Ñ 0,32 

ɼʠʘʤʝʪʨ ʵʨʠʪʨʦʮʠʪʦʚ, ʤʢʤ  6,18 Ñ 0,02 6,40 Ñ 0,03***  6,21 Ñ 0,04ǒǒ 

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʤʢʤ2 
74,03 Ñ 0,66 79,45 Ñ 0,69***  78,29 Ñ 1,97 

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʤ2/ʣ 601,42 Ñ 9,85 579,10 Ñ 14,86 602,10 Ñ 23,60 

ʆʙʲʝʤ ʵʨʠʪʨʦʮʠʪʦʚ, ʤʢʤ3 55,08 Ñ 0,97 68,57 Ñ 2,60***  59,41 Ñ 2,17ǒ 

ʉʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 1 

ʵʨʠʪʨʦʮʠʪʝ, ʧʛ 
17,79 Ñ 0,03 20,42 Ñ 0,62** 18,03 Ñ 0,74ǒ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 1 

ʵʨʠʪʨʦʮʠʪʝ, % 
32,31 Ñ 0,28 29,94 Ñ 0,33** 30,34 Ñ 0,29***  

ʈʝʪʠʢʫʣʦʮʠʪʳ, 1012/ʣ 0,10 Ñ 0,01 0,16 Ñ 0,02* 0,09 Ñ 0,01ǒǒ 

ʈʝʪʠʢʫʣʦʮʠʪʳ, ă 12,61 Ñ 0,65 19,52 Ñ 2,93* 11,59 Ñ 1,41ǒ 

ʕʨʠʪʨʦʮʠʪʳ ʚ ʜʠʘʧʘʟʦʥʝ 6,0-6,3 ʤʢʤ, % 40,40 Ñ 2,68 26,00 Ñ 2,51** 34,31 Ñ 4,50 

ʈʝʪʠʢʫʣʦʮʠʪʳ 1-2 ʛʨʫʧʧʳ ʚ ʜʠʘʧʘʟʦʥʝ 

6,4-6,7 ʤʢʤ, % 
45,85 Ñ 1,20 44,88 Ñ 2,26 45,00 Ñ 2,36 

ʈʝʪʠʢʫʣʦʮʠʪʳ 3-4 ʛʨʫʧʧʳ ʚ ʜʠʘʧʘʟʦʥʝ 

6,4-6,7 ʤʢʤ, % 
34,50 Ñ 6,51 39,75 Ñ 2,66 39,63 Ñ 1,38 

ʇʨʠʤʝʯʘʥʠʝ: ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ * - PÒ0,05, ** - PÒ0,01, *** - PÒ0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ɺʠʚʂ; ǒ - ʈÒ0,05, ǒǒ - ʈÒ0,01, ǒǒǒ-ʈÒ0,001 ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʇʣʘʚ4% 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ 

ʜʠʘʤʝʪʨʫ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚ ʜʠʘʧʘʟʦʥʝ 6,0-6,3 ʤʢʤ ʧʦʢʘʟʘʣʦ 

ʪʝʥʜʝʥʮʠʶ ʢ ʧʨʘʚʦʩʪʦʨʦʥʥʝʤʫ ʩʜʚʠʛʫ 

ʢʨʠʚʦʡ ʇʨʘʡʩ-ɼʞʦʥʩʘ ʥʘ 24,2% 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʇʣʘʚ4% 

(ʈʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1 ï ʂʨʠʚʘʷ ʇʨʘʡʩ-ɼʞʦʥʩʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʢʨʳʩ 

ʢʦʥʪʨʦʣɹ ʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ 

 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʫ ʤʦʣʦʜʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦʤ ʚ 

ʜʠʘʧʘʟʦʥʝ 6,4-6,7 ʤʢʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʟʨʝʣʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʩʜʚʠʛ ʚ ʢʨʠʚʦʡ ʇʨʘʡʩ-ɼʞʦʥʩʘ 

ʥʝ ʚʳʷʚʣʝʥ (ʈʠʩʫʥʦʢ 2).  

ʆʪʤʝʯʝʥʦ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ 

ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʣʘʚʘʪʝʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ ʫ ʢʨʳʩ ʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʣʠʯʝʩʪʚʘ 

ʵʨʠʪʨʦʮʠʪʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʩ ʠʭ 

ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ (ʊʘʙʣʠʮʘ 2).  

 

 
ʈʠʩʫʥʦʢ 2 ï ʂʨʠʚʘʷ ʇʨʘʡʩ-ɼʞʦʥʩʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ 
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ʊʘʙʣʠʮʘ 2 ï ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʵʨʠʪʨʦʮʠʪʘʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ 

ʞʠʚʦʪʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ 

ʇʦʢʘʟʘʪʝʣʴ 

Parameters 

ɺʠʚʂ 

Viv 

ʇʣʘʚ4% 

Swim4% 

ʇʣʘʚ4%ʊ 

Swim4%T 

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʤʢʤ2 

RBC area surface, Õm2 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 

RBC, 1012/l 
-0,224; ʨ=0,514 -0,244; ʨ=0,540 -0,714; ʨ=0,048 

ʕʨʠʪʨʦʮʠʪʳ, ʤʢʤ3 

RBC, Õm3 
0,164; ʨ=0,632 0,232; ʨ=0,540 -0,262; ʨ=0,501 

ʈʝʪʠʢʫʣʦʮʠʪʳ, 1012/ʣ 

RET, 1012/l 

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʪʠʢʫʣʦʮʠʪʦʚ, ʤʢʤ2 

RET area surface, Õm2 

-0,309; ʨ=0,368 0,727; ʨ=0,048 -0,899; ʨ=0,004 

 

ɺ ʫʩʣʦʚʠʷʭ ʩʪʫʧʝʥʯʘʪʦʡ 

ʧʣʘʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʜʚʫʢʨʘʪʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʣʘʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ 

ʛʨʫʧʧʝ ʇʣʘʚ4%ʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʇʣʘʚ4%, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ 

ʧʨʦʷʚʣʝʥʠʝʤ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

[11]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʜʝʢʚʘʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʠʚʝʣʠʨʦʚʘʥʠʶ 

ʩʪʨʝʩʩ-ʨʝʘʢʮʠʠ [19] ʠ ʧʦʜʜʝʨʞʘʥʠʶ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʢʩʠʜʘʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ [1], 

ʧʦʚʳʰʝʥʠʶ ʥʘʩʳʱʝʥʠʷ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ, 

ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ [30]. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʫʤʝʥʴʰʝʥʠʝ ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ [21]. ʋ 

ʞʠʚʦʪʥʳʭ ʇʣʘʚ4%ʊ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ 

ʜʠʘʧʘʟʦʥʝ 6,0-6,3 ʤʢʤ (ʧʨʘʚʦʩʪʦʨʦʥʥʠʡ 

ʩʜʚʠʛ ʢʨʠʚʦʡ ʇʨʘʡʩ-ɼʞʦʥʩʘ) ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʘ ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ 

ʇʣʘʚ4% (ʊʘʙʣʠʮʘ 1, ʈʠʩʫʥʦʢ 1ɸ). 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʫʤʝʥʴʰʝʥʥʳʡ ʩʜʚʠʛ ʢʨʠʚʦʡ 

ʇʨʘʡʩ-ɼʞʦʥʩʘ ʧʨʠ ʩʪʫʧʝʥʯʘʪʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ [31]. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʫ ʤʦʣʦʜʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʜʠʘʧʘʟʦʥʝ 6,4-6,7 ʤʢʤ (ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʟʨʝʣʳʭ ʵʨʠʪʨʦʮʠʪʦʚ), 

ʦʪʩʫʪʩʪʚʠʝ ʩʜʚʠʛʘ ʢʨʠʚʦʡ ʇʨʘʡʩ-ɼʞʦʥʩʘ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʭ ʙʦӢʣʴʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʥʫʪʨʝʥʥʝʡ 

ʩʨʝʜʳ ʠ ʫʩʢʦʨʝʥʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ [10]. 

ʈʝʪʠʢʫʣʦʮʠʪʳ 3-4 ʛʨʫʧʧʳ ʟʨʝʣʦʩʪʠ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʪʠʢʫʣʦʮʠʪʘʤʠ 1-2 ʛʨʫʧʧ 

ʟʨʝʣʦʩʪʠ, ʧʨʦʷʚʣʷʶʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ 

ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʠ ʧʨʠ ʵʪʦʤ ʪʝʨʷʶʪ ʜʦ 10-

14% ʧʣʦʱʘʜʠ ʤʝʤʙʨʘʥ ʚ ʧʨʦʮʝʩʩʝ 

ʚʝʟʠʢʫʣʷʮʠʠ [26]. ʅʘʣʠʯʠʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ 

ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʚʝʣʠʯʠʥʦʡ ʠʭ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ (-0,714, ʨ=0,048) ʫ ʢʨʳʩ 

ʛʨʫʧʧʳ ʇʣʘʚ4%ʊ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʚʢʣʶʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ 

ʨʝʛʫʣʷʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ 

ʢʣʝʪʦʢ ʚ ʢʨʦʚʠ, ʢʦʪʦʨʘʷ, ʩʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɸ.ʃ. ʏʠʞʝʚʩʢʦʛʦ [23], 

ʥʘʭʦʜʠʪʩʷ ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝʭ ʢʘʧʠʣʣʷʨʦʚ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʳʟʫʥʦʚ ʦʪʥʦʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ï 6,9Ĭ1012/ʣ ʢ ʠʭ 

ʜʠʘʤʝʪʨʫ ï 6,0-7,9 ʤʢʤ ʙʣʠʟʢʦ ʢ 1,0 [14]. 

ʇʦʵʪʦʤʫ ʫ ʢʨʳʩ ʚʟʘʠʤʦʩʚʷʟʴ ʚʝʣʠʯʠʥ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʠ 

ʧʪʠʮʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʠ 

ʥʠʟʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ï 2,9 ʠ 0,03 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʨʦʷʚʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʢʦʣʠʯʝʩʪʚʦʤ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʠ ʚʝʣʠʯʠʥʦʡ 

ʠʭ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʦʟʤʦʞʥʦ, 

ʦʙʫʩʣʦʚʣʝʥ ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʥʝʨʘʚʥʦʟʥʘʯʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʠʭ 

ʜʠʘʤʝʪʨʘ ʚ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ [18, 20]. 

ʆʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʨʙʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ 

[4] ʠ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʦʙʲʝʤʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 
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ʜʠʩʩʦʮʠʘʮʠʝʡ ʛʝʤʦʛʣʦʙʠʥʘ [30] ʚ ʧʦʢʦʝ ʠʣʠ 

ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʥʘʙʫʭʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʨʝʜʠ 

ʥʦʨʤʦʮʠʪʦʚ, ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʳ [21]. ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ 

ʭʘʨʘʢʪʝʨ ʥʘʙʫʭʘʥʠʷ ʵʨʠʪʨʦʮʠʪʘ ʪʘʢʞʝ 

ʤʦʞʝʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴ ʧʦʷʚʣʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʶʪ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʘʩʥʦʡ 

ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʣʘʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʨʳʩ ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʘʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 

ʪʝʨʤʦʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʨʘʚʦʩʪʦʨʦʥʥʝʤʫ ʩʜʚʠʛʫ 

ʢʨʠʚʦʡ ʇʨʘʡʩ-ɼʞʦʥʩʘ, ʩʥʠʞʝʥʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʠ 

ʦʪʩʫʪʩʪʚʠʶ ʨʝʪʠʢʫʣʦʮʠʪʦʟʘ. ʀʟʤʝʥʝʥʠʷ ʚ 

ʵʨʠʪʨʦʮʠʪʘʨʥʦʤ ʩʦʩʪʘʚʝ ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʘʜʘʧʪʠʚʥʦʤ ʦʪʚʝʪʝ, 

ʩʚʷʟʘʥʥʦʤ ʩʦ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʠ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ 

ʧʣʘʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʜʝʥʪʠʯʥʦʡ, ʥʦ 

ʦʜʥʦʢʨʘʪʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚ ʪʝʩʪʝ çʜʦ ʦʪʢʘʟʘè. 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʷʚʣʝʥʠʶ ʤʝʭʘʥʠʟʤʘ, 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʵʨʠʪʨʦʮʠʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʪʠʢʫʣʦʮʠʪʦʚ) 

ʩ ʚʝʣʠʯʠʥʦʡ ʠʭ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʵʨʠʪʨʦʧʦʵʟʘ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʨʝʘʢʮʠʠ ʢʣʝʪʦʢ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʫ 

ʢʨʳʩ ʧʦʩʣʝ 40 ʜʥʝʡ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʣʘʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʜʦ 4% ʦʪ ʤʘʩʩʳ ʪʝʣʘ ʚ 

ʪʝʨʤʦʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ ʚ ʪʝʩʪʝ çʜʦ ʦʪʢʘʟʘè. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʦʣʥʝʥʠʷ ʩʪʫʧʝʥʯʘʪʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʜʚʫʭʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʣʘʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʨʝʪʠʢʫʣʦʮʠʪʦʟʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʜʚʠʛʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʠʚʦʡ ʇʨʘʡʩ-ɼʞʦʥʩʘ 

ʚ ʜʠʘʧʘʟʦʥʝ 6,0-6,3 ʤʢʤ. ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ 

ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʠʭ ʜʠʘʤʝʪʨʦʤ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʦʷʚʣʝʥʠʠ ʤʝʭʘʥʠʟʤʘ, 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ. ʀʟʤʝʥʝʥʠʷ ʚ ʵʨʠʪʨʦʮʠʪʘʨʥʦʤ ʩʦʩʪʘʚʝ, ʩʚʷʟʘʥʥʳʝ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʜʝʥʪʠʯʥʦʡ, ʥʦ ʦʜʥʦʢʨʘʪʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚ ʪʝʩʪʝ çʜʦ ʦʪʢʘʟʘè, ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʤʘʨʢʝʨʘʤʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʩʪʫʧʝʥʯʘʪʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. 

 

RESPONSE OF ERYTHROCYTES TO GRADUALLY INCREASED SWIMMING EXERCISE 

AND SWIMMING TEST TO EXHAUSTION IN THERMONEUTRAL WATER 

 

Mongalev N.P., Vakhnina N.A., Bojko E.R. 

Summary 

 

Aim of study: Exploration of erythrocytes adaptive reactions in rats performing swimming 

tests ñto exhaustionò in thermoneutral water, with weight of 4% of body mass, after 40-day swimming 

training at that temperature with gradually increasing loads. 

Results: In our experiments a two-time increase of a maximal swimming time in the test ñto 

exhaustionò after 40-day training was accompanied by a significant decrease of the hemoglobin 

concentration per erythrocyte, and also by a lack of reticulocytosis, and by a non-significant shift of 

a Price-Jones curve in the range of 6.0-6.3 Õm. We believe that a correlation we observed between 

the erythrocyte count and the erythrocyte diameter suggests that there is a mechanism that regulates 

this interrelationship. 

Conclusions: Changes we observed in erythrocytes in our experiments suggest a decreased 

functional stress on the transport system of blood in the trained rats when compared with the identical 

tests ñto exhaustionò performed in the untrained animals, and these findings might reflect a 

physiologically determined response to the gradual training.
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ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʜʨ. ʬʘʢʪʦʨʦʚ 

[2, 3]. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʜʠʥʘʤʠʢʫ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ.  

ʅʝʤʘʣʦʚʘʞʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʠ ʦ 

ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ɺʃʂʈʉ ʞʠʚʦʪʥʳʭ. ɺʦʟʨʘʩʪ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʩʝʨʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ɺʃʂʈʉ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʨʝʯʠʚʳʝ ʬʘʢʪʳ ʦ 

ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʚʥʷ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ 

ʚʠʨʫʩʦʤ ʠ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʳʭ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʣʝʡʢʦʟ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʫ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʠ ʪʝʣʷʪ [5].  

ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʪʘʨʰʝ ʜʚʫʭ ʣʝʪ ʧʦʢʘʟʘʪʝʣʠ 

ʩʝʨʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʙʦʣʝʝ ʤʦʣʦʜʳʭ 

ʞʠʚʦʪʥʳʭ. ɽʱʝ M.J. Vander Maatan ʠ ʜʨ. [7] 

ʜʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʪʝʣʷʪ ʛʦʨʘʟʜʦ ʚʳʰʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʨʘʟʠʪʴʩʷ ʚʠʨʫʩʦʤ ʣʝʡʢʦʟʘ ʚ 

ʧʝʨʚʳʝ ʯʘʩʳ ʞʠʟʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʝʩʣʠ 

ʠʭ ʢʦʨʤʠʪʴ ʤʦʣʦʟʠʚʦʤ ʦʪ ʙʦʣʴʥʳʭ ʢʦʨʦʚ-

ʤʘʪʝʨʝʡ. ʕʪʠ ʪʝʣʷʪʘ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʚ 

ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʥʝʜʝʣʠ ʞʠʟʥʠ, ʤʦʛʫʪ ʠʛʨʘʪʴ 

ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʥʘʯʘʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɺʃʂʈʉ ʩʨʝʜʠ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ, 

ʪʘʢ ʢʘʢ ʠʭ ʧʨʦʚʠʨʫʩʥʳʝ ʥʘʛʨʫʟʢʠ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 12 

ʤʝʩʷʮʝʚ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʧʦʞʠʟʥʝʥʥʦ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ɺʃʂʈʉ ʠ ʠʟʤʝʥʝʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʙʳ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʠ 

ʤʦʣʦʢʘ ʧʦʣʫʯʝʥʳ ʦʪ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ɺʃʂʈʉ ʢʦʨʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʩ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴʶ ʦʢʦʣʦ 30 %. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 3-ʭ 

ʣʝʪ. ɺʳʷʚʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ ɺʃʂʈʉ ʚ ʧʨʦʙʘʭ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʠ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʈʀɼ ʠ ʀʌɸ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʪʝʩʪ-

ʩʠʩʪʝʤ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʢʮʠʠ 

ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʦ ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ. 

ʈʀɼ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʜʣʷ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʡʢʦʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʊʋ 10-19-442-87). 

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʠ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʠ ʚ 

ʥʝʧʨʷʤʦʤ ʪʚʝʨʜʦʬʘʟʥʦʤ ʚʘʨʠʘʥʪʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʙʦʨʦʚ 

ʨʝʘʢʪʠʚʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʂʫʨʩʢʦʡ 

ʙʠʦʬʘʙʨʠʢʠ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʢʦʨʦʚ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ çStatFax 1904+è, ʥʘ ʢʦʪʦʨʦʤ 

ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʘʣʴʙʫʤʠʥʦʚ ʠ ʛʣʦʙʫʣʠʥʦʚ, ʤʦʯʝʚʠʥʳ, 

ʘʢʪʠʚʥʦʩʪʴ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ 

(ɸʃʊ) ʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʉʊ).  
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ʈʘʩʯʝʪ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ Microsoft Offisse 

Exʩel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʙʦʪʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʭʦʟʷʡʩʪʚʘʭ ʆʆʆ çɸʢʩʫ-

ɸʛʨʦè, ʛʜʝ ʩ 2019 ʧʦ 2021 ʛʦʜʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨʦʧʨʠʷʪʠʠ ʧʦ 

ʦʟʜʦʨʦʚʣʝʥʠʶ ʦʪ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ 2018ï2019 ʛʦʜʳ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʆʆʆ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʚʩʝʛʦ 

ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʜʦʩʪʠʛʘʣʘ ʜʦ 32, ʘ ʜʦʡʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʜʦ 51 

%. ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʤʝʪʦʜʘʤʠ ʈʀɼ 

ʠ ʀʌɸ ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʦʪ 6638 

ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 

ʇʦʢʘʟʘʪʝʣʴ 

2018 ʛʦʜ 2019 ʛʦʜ 
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ʂʦʨʦʚʳ 1595 751 47 762 47,7 1668 834 50 852 51 

ʅʝʪʝʣʠ 188 15 7 18 9 130 6 5 6 5 

ʊʝʣʢʠ 8-11ʤʝʩ. 372 21 5 23 6 606 53 8,7 56 9 

ʊʝʣʢʠ 12-20 ʤʝʩ. 544 72 13 78 14 803 117 14 120 15 

ɺʩʝʛʦ 3165 859 27 881 28 3473 1102 31.5 1116 32 

 

ʀʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ 

ɺʃʂʈʉ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʢʦʨʦʚ. ʆʙʱʝʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʛʜʝ ʚʳʩʦʢʘʷ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʢʦʨʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

ʚʦʟʨʘʩʪʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʦʧʦʟʠʪʠʚʥʦʛʦ 

ʤʦʣʦʜʥʷʢʘ [1, 9]. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠ ʧʦ ʜʘʥʥʳʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1. ʋʯʠʪʳʚʘʷ 

ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʳ, ʚʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ɺʃʂʈʉ ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʡʥʳʭ ʢʦʨʦʚ ʚ 

ʨʘʟʨʝʟʝ ʚʦʟʨʘʩʪʦʚ ʦʪ 2 ʜʦ 3, ʦʪ 3 ʜʦ 5, ʦʪ 5 

ʜʦ 7 ʠ ʩʪʘʨʰʝ 7 ʣʝʪ.  ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

  ʊʘʙʣʠʮʘ 2 ï ɺʦʟʨʘʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ɺʃʂʈʉ ʢʦʨʦʚ 

ɺʦʟʨʘʩʪ ʢʦʨʦʚ 
2018 ʛʦʜ 2019 ʛʦʜ 

ʚʩʝʛʦ ʀʌɸ + % ʚʩʝʛʦ ʀʌɸ + % 

ʆʪ 2 ʜʦ 3 ʣʝʪ 378 117 30,9 462 151 32,8 

ʆʪ 3 ʜʦ 5 ʣʝʪ 608 258 42,4 650 296 45,6 

ʆʪ 5ʜʦ 7 ʣʝʪ 334 204 61,0 371 244 65,7 

ʆʪ 7 ʣʝʪ 275 156 56,7 185 112 60,3 

ɺʩʝʛʦ 1595 762 47,7 1668 852 51,1 

 

ʋʨʦʚʝʥʴ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʢʦʨʦʚ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʀʌɸ ʚ 2018 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 

47,7, ʚ 2019 ʛ. ï 51,1 %. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʈʀɼ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (ʊʘʙʣʠʮʘ 

1), ʯʪʦ ʝʱʝ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʀʌɸ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʡʢʦʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [6]. 

ʋʩʪʘʥʦʚʣʝʥʥʳʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʚʦʟʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ 

ɺʃʂʈʉ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ 

ʞʠʚʦʪʥʦʛʦ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2, ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʩʢʦʪʘ ʟʘ 2 

ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦ 

ʚʦʟʨʘʩʪʘ 7 ʣʝʪ. ʆʪ 30,9 ʠ 32,8 % ʟʘ 2018 ʠ 

2019 ʛʦʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʢʦʨʦʚ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 3 ʣʝʪ ʜʦ 61,0 ʠ 65,7 % 
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ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ï ʫ ʢʦʨʦʚ ʜʦ 7 ʣʝʪ. ʋ 

ʢʦʨʦʚ ʞʝ ʩʪʘʨʰʝ 7 ʣʝʪ ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ɺʃʂʈʉ. ʊʘʢ, ʚ 2018 

ʛʦʜʫ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʢʦʨʦʚ ʵʪʦʛʦ 

ʚʦʟʨʘʩʪʘ ʫʞʝ ʩʦʩʪʘʚʠʣʘ 56,7 %, ʘ ʚ 2019 

ʛʦʜʫ ï 60,3 %. ʋʨʦʚʝʥʴ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ 

ʫʧʘʣʘ ʥʘ 4,3 ʠ 5,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʛʦʜʳ. 

ʇʨʠʯʠʥʳ ʪʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʣʝʡʢʦʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʜʘʥʥʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʙʝʟʫʩʣʦʚʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ 

ʨʘʟʣʠʯʥʳʤʠ. ʅʝʣʴʟʷ ʥʝ ʫʯʝʩʪʴ ʠ ʧʨʦʮʝʩʩʳ 

ʚʳʙʨʘʢʦʚʢʠ ʩʢʦʪʘ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ ʠ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʦʢʘʟʳʚʘʶʱʠʤ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʣʝʡʢʦʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʬʘʢʪʦʨʦʤ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ 

ʞʠʚʦʪʥʳʭ [1, 8]. ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ ʧʨʦʚʦʜʠʣʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʢʨʦʚʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʃʂʈʉ ʠ 

ʠʥʪʘʢʪʥʳʭ ʢʦʨʦʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩ ʫʯʝʪʦʤ 

ʚʦʟʨʘʩʪʘ ʢʦʨʦʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʞʠʚʦʡ 

ʤʘʩʩʳ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʞʠʚʘʷ ʤʘʩʩʘ ʚʩʝʭ 

ʞʠʚʦʪʥʳʭ ʚ ʩʨʝʜʥʝʤ ʦʜʠʥʘʢʦʚʘʷ: ʚ 

ʧʨʝʜʝʣʘʭ 4100-4400 ʢʛ ʠ 480-520 ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʦ 10 

ʞʠʚʦʪʥʳʭ ʠʟ ʢʦʪʦʨʳʭ 5 ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ 

ɺʃʂʈʉ, 5 ʠʥʪʘʢʪʥʳʝ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʢʦʨʦʚʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 7 ʣʝʪ, ʚʦ ʚʪʦʨʦʡ ï 

ʩʪʘʨʰʝ 7 ʣʝʪ.

 

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʨʦʚ  

ʇʦʢʘʟʘʪʝʣʴ ʥʦʨʤʘ 
1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ʠʥʬʠʮ. ʠʥʪʘʢʪ. ʠʥʬʠʮ. ʠʥʪʘʢʪ. 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ\ʣ 72-86 82,2Ñ2,11 73,7Ñ2,31 83,8Ñ2,41 81,8Ñ2,22 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 36-60 43,4Ñ1,71 44,1Ñ1,72 43,2Ñ1,62 45,1Ñ1,84 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 30-40 33,7Ñ1,32 28,6Ñ1,32 33,4Ñ1,31 32,2Ñ1,21 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 2-8 2,72Ñ0,13 2,1Ñ0,13 2,66Ñ0,11 2,56Ñ0,11 

ɸʉʊ, ʝʜ/ʣ 46-103 91,8Ñ2,71 78,3Ñ1,81 100,3Ñ2,61 87,3Ñ2,11 

ɸʃʊ, ʝʜ/ʣ 1-35 26,2Ñ1,15 25,3Ñ1,11 25,8Ñ1,15 24,2Ñ1,15 

PÒ0,01 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʟʫʯʘʝʤʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3, ʭʦʪʷ ʠ 

ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ, ʚ ʮʝʣʦʤ 

ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʢʨʦʤʝ 

ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʙʝʣʢʦʚ ʢʨʦʚʠ 

ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. ɽʩʣʠ 

ʩʨʘʚʥʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʘʢʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ, ʪʦ ʚʠʜʥʳ 

ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ. ʂʨʦʤʝ ʛʣʦʙʫʣʠʥʦʚʦʡ 

ʬʨʘʢʮʠʠ ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚ 

ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦʢʘʟʘʪʝʣʠ 

ʦʙʱʝʛʦ ʙʝʣʢʘ, ʤʦʯʝʚʠʥʳ, ʘ ʪʘʢʞʝ 

ʘʢʪʠʚʥʦʩʪʠ ɸʉʊ. ɺʩʝ ʥʘʟʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʩʪʦʷʥʠʝ ʦʙʤʝʥʘ ʙʝʣʢʘ. 

ʇʨʠʯʠʥʦʡ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʥʝʧʦʣʥʦʮʝʥʥʦʝ ʙʝʣʢʦʚʦʝ ʢʦʨʤʣʝʥʠʝ ʵʪʠʭ 

ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ 

ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʠʝ ʙʝʣʢʦʚʦʛʦ 

ʦʙʤʝʥʘ ʫ ʢʦʨʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʤʝʶʪʩʷ 

ʨʘʟʥʦʨʝʯʠʚʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʫʩʣʦʚʠʡ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, 

ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [1, 4]. 

ɼʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʟʚʠʪʠʠ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʦʚ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʨʘʟʥʦʛʦ ʨʦʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ [1]. ɺʥʠʤʘʥʠʝ 

ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ɺʃʂʈʉ ʞʠʚʦʪʥʳʭ ʠ ʠʭ 

ʚʦʟʨʘʩʪʦʤ. ʀʤʝʶʱʠʝʩʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ 

ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
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ʦ ʪʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʷʚʣʝʥʠʠ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʪ̫ 

ʦʪ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ. ɺ ʮʝʣʦʤ, ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʢʦʨʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʘʝʪʩʷ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʠʛʨʘʝʪ ʠ 

ʩʦʩʪʦʷʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʢʦʨʦʚ. ʅʘʨʫʰʝʥʠʷ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ, 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʣʦʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʢʦʨʝʥʠʶ ʨʘʟʚʠʪʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʟʚʘʥʥʦʛʦ 

ɺʃʂʈʉ. 
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ʄʫʩʠʥ ʈ.ʈ., ɿʠʥʥʘʪʦʚ ʌ.ʌ., ʗʢʫʧʦʚ ʊ.ʈ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ 

ɺʃʂʈʉ ʠ ʠʟʤʝʥʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʷʚʣʝʥʠʠ 

ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʪ̫ ʦʪ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ. ɺ ʮʝʣʦʤ, 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʢʦʨʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʚʳʰʘʝʪʩʷ. ʆʜʥʘʢʦ, 

ʢʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʠʛʨʘʝʪ ʠ ʩʦʩʪʦʷʥʠʝ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ. ʅʘʨʫʰʝʥʠʷ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʣʦʙʫʣʠʥʦʚ ʚ 

ʢʨʦʚʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʢʦʨʝʥʠʶ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʟʚʘʥʥʦʛʦ 

ɺʃʂʈʉ. 

 

RESISTANCE OF CATTLE TO LEUKEMIA VIRUS DEPENDING ON THE AGE OF THE 

ANIMAL  

 

Musin R.R., Zinnatov F.F., Yakupov T.R. 

Summary 

 

The results of a study of the age-related dynamics of VLCRS infection and changes in the 

biochemical status of the blood of cattle the article described. The data presented indicate that the 

features and patterns in the development and manifestation of leukemia in cattle depend to a large 

extent on the age of the animal. In general, as cows age, the intensity of the infectious process 

increases. However, as our research has shown, the state of metabolism in the body of cows also plays 

an important role. Disturbances in protein metabolism and a decrease in the level of globulins in the 

blood can accelerate the development of the infectious process caused by BLV.
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ʇʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʩʢʦʨʦʩʧʝʣʦʡ, ʥʘʫʢʦʝʤʢʦʡ, 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʦʪʨʘʩʣʴʶ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [1-4]. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ - 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ ʠ 

ʢʘʯʝʩʪʚʘ ʝʝ ʧʨʦʜʫʢʮʠʠ. ʏʪʦʙʳ ʠʥʪʝʥʩʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʥʘʥʝʩʣʦ ʚʨʝʜ ʦʨʛʘʥʠʟʤʫ 

ʧʪʠʮʳ, ʫʙʳʪʦʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʵʢʦʥʦʤʠʢʝ, 

ʦʥʦ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʟʥʘʥʠʠ 

ʤʦʨʬʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ 

ʧʪʠʮʳ [5-7]. ʇʨʠ ʵʪʦʤ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʮʝʥʪʨʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠʤʤʫʥʠʪʝʪʘ, ʢʦʪʦʨʳʝ 

ʧʦʚʳʰʘʶʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʢʘʯʝʩʪʚʘ ʧʪʠʮʳ. ʂ ʪʘʢʠʤ ʦʨʛʘʥʘʤ ʦʪʥʦʩʷʪʩʷ 

ʪʠʤʫʩ ʠ ʬʘʙʨʠʮʠʝʚʘ ʙʫʨʩʘ [8, 9]. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʘ 

ʮʝʣʴ ʠʟʫʯʠʪʴ ʤʦʨʬʦʣʦʛʠʶ ʚʠʣʦʯʢʦʚʦʡ 

ʞʝʣʝʟʳ ʠ ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʫ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʠ ʪʠʤʫʩʘ 

ʚʳʧʦʣʥʝʥʳ ʥʘ ʟʜʦʨʦʚʳʭ ʧʪʠʮʘʭ ʥʘ 1, 7, 21, 

41 ʩʫʪʢʠ ʨʘʟʚʠʪʠʷ ʫ ʮʳʧʣʷʪ ʢʨʦʩʩʘ çʀʟʘè 

(Habbard Isa JV) ʌʣʝʢʩ ʠ ʋʣʴʪʨʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʪʠʮʝʧʦʛʦʣʦʚʴʷ. 

ʃʠʥʝʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʦʚ 

ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ ʠ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ. ɸʙʩʦʣʶʪʥʫʶ ʤʘʩʩʫ 

ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ. ɼʘʣʝʝ ʚʳʯʠʩʣʷʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʘʩʩʫ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʘʥʥʳʭ ʦʨʛʘʥʦʚ ʛʠʩʪʦʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʧʦ 

ɺʘʥ ɻʠʟʦʥʫ, ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʠ 

ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʘ.  

ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ 

ʧʨʠ ʧʦʤʦʱʠ ʇʂ ʩ ʚʳʚʝʜʝʥʠʝʤ M, m, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʈ ʩ ʫʯʝʪʦʤ 

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʟʚʠʪʠʝ 

ʦʨʛʘʥʦʚ ʠʤʤʫʥʠʪʝʪʘ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ʋ 

ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʬʘʙʨʠʮʠʝʚʘ ʙʫʨʩʘ ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʠ ʠʤʝʣʘ ʰʘʨʦʦʙʨʘʟʥʫʶ 

ʬʦʨʤʫ. ʃʠʥʝʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʣʠ 

ʥʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʉʪʝʥʢʠ ʦʨʛʘʥʘ 

ʩʦʩʪʦʷʣʠ ʠʟ ʩʣʠʟʠʩʪʦʡ, ʤʳʰʝʯʥʦʡ ʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦ-ʪʢʘʥʥʦʡ ʦʙʦʣʦʯʝʢ. 

ɾʝʣʝʟʠʩʪʫʶ ʧʘʨʝʥʭʠʤʫ ʙʫʨʩʳ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʧʨʦʜʦʣʴʥʳʝ ʩʢʣʘʜʢʠ. ɺ 

ʩʢʣʘʜʢʘʭ ʚ ʜʚʘ ʨʷʜʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ 

ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ (ʈʠʩʫʥʦʢ 1). ʋ ʩʫʪʦʯʥʳʭ 

ʮʳʧʣʷʪ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʨʢʦʚʫʶ ʠ 

ʤʦʟʛʦʚʫʶ ʟʦʥʳ ʥʝ ʙʳʣʦ. 

ʋ ʮʳʧʣʷʪ 7- ʠ 14-ʥʝʜʝʣʴ ʨʘʟʚʠʪʠʷ 

ʫʚʝʣʠʯʠʣʠʩʴ ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʠ ʣʠʥʝʡʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʘ. ʊʘʢʞʝ ʚʦʟʨʦʩʣʦ ʯʠʩʣʦ ʠ 

ʜʠʘʤʝʪʨ ʬʦʣʣʠʢʫʣʦʚ. ɺ ʢʨʫʧʥʳʭ 

ʬʦʣʣʠʢʫʣʘʭ ʭʦʨʦʰʦ ʙʳʣʦ ʟʘʤʝʪʥʦ 

ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʟʦʥʳ. ʅʘ 3-ʥʝʜʝʣʴʥʳʡ 

ʚʦʟʨʘʩʪ ʧʨʠʭʦʜʠʣʩʷ ʧʠʢ ʨʘʟʚʠʪʠʷ 

ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʦʨʛʘʥʘ 

ʜʦʩʪʠʛʣʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʃʠʥʝʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʚʦʟʨʦʩʣʠ. 

ʅʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʬʦʣʣʠʢʫʣʦʚ, ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʩʢʣʘʜʦʢ ʚ ʩʣʠʟʠʩʪʦʡ. ɺʦ ʚʩʝʭ ʬʦʣʣʠʢʫʣʘʭ 

ʢʦʨʢʦʚʘʷ ʠ ʤʦʟʛʦʚʘʷ ʟʦʥʘ ʭʦʨʦʰʦ 

ʨʘʟʛʨʘʥʠʯʠʚʘʣʠʩʴ.  

ʅʘ 41-ʜʝʥʴ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʘʣʠ 
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ʧʨʠʟʥʘʢʠ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ ʠʥʚʦʣʶʮʠʠ 

ʦʨʛʘʥʘ: ʫʤʝʥʴʰʠʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʚʝʩʦʚʳʝ ʠ 

ʣʠʥʝʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʘ, ʥʦ ʪʘʢʞʝ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʢʣʘʜʦʢ ʠ ʬʦʣʣʠʢʫʣʦʚ ʚ ʥʠʭ. ʀ 

ʚ ʤʝʣʢʠʭ ʧʦ ʨʘʟʤʝʨʫ ʬʦʣʣʠʢʫʣʘʭ ʛʨʘʥʠʮʘ 

ʤʝʞʜʫ ʟʦʥʘʤʠ ʩʪʠʨʘʣʘʩʴ. ɺ ʤʦʟʛʦʚʦʤ 

ʚʝʱʝʩʪʚʝ ʬʦʣʣʠʢʫʣʦʚ ʚʳʷʚʣʷʣʠ ʢʠʩʪʦʟʥʳʝ 

ʧʦʣʦʩʪʠ ʩ ʢʦʣʣʦʠʜʥʳʤ ʩʦʜʝʨʞʠʤʳʤ 

(ʈʠʩʫʥʦʢ 2). ʕʪʦ ʚʩʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʨʘʟʚʠʪʠʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʊʠʤʫʩ ʫ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʪʘʢʞʝ ʙʳʣ 

ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʚʫʤʷ ʯʘʩʪʷʤʠ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʚʜʦʣʴ ʰʝʠ. 

ʏʘʩʪʠ ʩʦʩʪʦʷʣʠ ʠʟ 5-8 ʜʦʣʝʡ ʨʘʟʥʳʭ 

ʨʘʟʤʝʨʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʝʜʠʥʳʡ ʪʷʞ. 

ʇʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʠ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ 

ʪʠʤʫʩʘ ʣʝʚʦʡ ʯʘʩʪʠ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ ʙʳʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʘʚʦʡ ʯʘʩʪʠ. ʋ 

ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʣʠʥʝʡʥʳʝ ʠ ʚʝʩʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʥʘʙʣʶʜʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʞʝʣʝʟʳ. ɼʘʥʥʳʝ 

ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʜʦʩʪʠʛʣʠ ʫ ʧʪʠʮ 41-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ 

ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʪʠʤʫʩʘ ʩʚʦʝʛʦ 

ʧʠʢʘ ʜʦʩʪʠʛʣʘ ʢ ʥʝʜʝʣʴʥʦʤʫ ʚʦʟʨʘʩʪʫ, ʟʘʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʣʘʩʴ ʠ ʜʦʩʪʠʛʜʘ 

ʤʠʥʠʤʫʤʘ ʫ ʮʳʧʣʷʪ 41-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʝʣʝʟʳ. ʅʦ 

ʪʠʤʫʩ ʧʨʦʜʦʣʞʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʪʘʢ 

ʢʘʢ ʠʥʜʝʢʩ ʞʝʣʝʟʳ ʥʝ ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ. 

  

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʣʠʤʦʨʬʠʟʤ ʬʦʣʣʠʢʫʣʦʚ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʚ ʙʫʨʩʝ ʫ ʦʜʥʦʩʫʪʦʯʥʦʛʦ ʮʳʧʣʝʥʢʘ. 

ʆʢʨʘʩʢʘ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ (ʭ200) 

 

 
ʈʠʩʫʥʦʢ 2 ï ʂʨʫʧʥʘʷ ʢʠʩʪʦʟʥʘʷ ʧʦʣʦʩʪʴ (ʘ) ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʬʦʣʣʠʢʫʣʘ ʙʫʨʩʳ ʫ 41-

ʩʫʪʦʯʥʦʛʦ ʮʳʧʣʝʥʢʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ (ʭ400) 

ʘ 
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ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʪʠʤʫʩʘ ʚʳʷʚʠʣʠ, ʯʪʦ ʢʘʞʜʘʷ ʜʦʣʷ 

ʧʦʢʨʳʪʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʦʡ. 

ʉʝʧʪʳ, ʦʪʭʦʜʷʱʠʝ ʦʪ ʢʘʧʩʫʣʳ, ʨʘʟʜʝʣʷʣʠ 

ʧʘʨʝʥʭʠʤʫ ʦʨʛʘʥʘ ʥʘ ʜʦʣʴʢʠ ʨʘʟʥʦʛʦ 

ʨʘʟʤʝʨʘ. ʋ ʧʪʠʮ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚʩʪʨʝʯʘʣʠʩʴ ʜʦʣʴʢʠ ʤʘʣʳʭ, ʩʨʝʜʥʠʭ ʠ 

ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ (ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʦʣʴʯʘʪʳʡ ʨʠʩʫʥʦʢ ʩʪʨʦʝʥʠʷ ʪʠʤʫʩʘ ʫ ʦʜʥʦʩʫʪʦʯʥʦʛʦ ʮʳʧʣʝʥʢʘ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ (ʭ100) 

 

ʃʠʰʴ ʚ ʢʨʫʧʥʳʭ ʜʦʣʴʢʘʭ ʙʳʣʦ 

ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʢʦʨʢʦʚʫʶ ʠ ʤʦʟʛʦʚʫʶ ʟʦʥʳ. 

ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʮʳʧʣʷʪ ʥʘʙʣʶʜʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʘ ʜʦʣʝʢ ʚ 

ʜʦʣʷʭ. ʀ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʟʦʥʳ ʫʞʝ 

ʚʳʷʚʣʷʣʦʩʴ ʚ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʜʦʣʴʢʘʭ. 

ʋ ʙʨʦʡʣʝʨʦʚ 41-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʤʝʞʜʦʣʴʢʦʚʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ 

ʨʘʟʨʘʩʪʘʣʘʩʴ, ʠ ʪʝʣʴʮʘ ɻʘʩʩʘʣʷ ʙʳʣʠ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʚʘʢʫʦʣʴʥʦʡ ʜʠʩʪʨʦʬʠʠ 

(ʈʠʩʫʥʦʢ 4). ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʪʠʤʫʩʘ ʚ ʵʪʦʤ 

ʚʦʟʨʘʩʪʝ ʠ ʥʘʨʫʰʝʥʠʝ 

ʠʤʤʫʥʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘʥʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦʙ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ 

ʠʥʚʦʣʶʮʠʠ ʚʠʣʦʯʢʦʚʦʡ ʞʝʣʝʟʳ. 

 

 
ʈʠʩʫʥʦʢ 4 ï ɺʘʢʫʦʣʴʥʘʷ ʜʠʩʪʨʦʬʠʷ ʢʣʝʪʦʢ ʪʠʤʫʩʥʦʛʦ ʪʝʣʴʮʘ (ʘ) ʫ 41-ʩʫʪʦʯʥʦʛʦ ʮʳʧʣʝʥʢʘ. 

ʆʢʨʘʩʢʘ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ (ʭ400) 

 

ʘ 
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ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʠʩʣʣʝʜʦʚʘʥʠʡ 

ʪʠʤʫʩʘ ʠ ʬʘʙʨʠʮʠʝʚʦʡ ʙʫʨʩʳ ʫ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʚʳʷʚʠʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʦʨʛʘʥʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ. 

ɺʝʜʴ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʘʢʪʠʚʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʦʩʪ ʦʨʛʘʥʠʟʤʘ. 

ʂ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʢ 41-

ʜʥʝʚʥʦʤʫ ʚʦʟʨʘʩʪʫ) ʥʘʙʣʶʜʘʣʠ ʧʨʠʟʥʘʢʠ 

ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ ʠʥʚʦʣʶʮʠʠ ʦʙʦʠʭ ʦʨʛʘʥʦʚ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʨʘʟʚʠʪʠʠ 

ʠʤʤʫʥʥʦʜʝʬʠʮʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
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ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ. ʆʧʨʝʜʝʣʝʥʘ ʜʠʥʘʤʠʢʘ ʚʝʩʦʚʳʭ ʠ ʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ 

ʠʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʚ ʦʥʪʦʛʝʥʝʟʝ. 

 

MORPHOGENESIS OF THE CENTRAL ORGANS OF IMMUNITY IN BROILER CHICKENS 

 

Nizamova G.M., Mullakaev O.T., Panina E.N., Bulatova E.N., Kasanova N.R. 

Summary 

 

The article describes the morphology of thymus and fabricium bursa in broiler chickens in the 

age aspect. The dynamics of weight and linear indicators of organs, as well as their histological 

structure in ontogenesis are determined.
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ʌʘʟʘʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʚʠʜʦʤ 

ʧʪʠʮ ʜʣʷ ʦʭʦʪʳ. ʀʭ ʤʷʩʦ ʠ ʷʡʮʘ ʷʚʣʷʶʪʩʷ 

ʮʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʮʠʦʥʘ ʯʝʣʦʚʝʢʘ.  

ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʝʜʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʨʷʜʝ ʩʪʨʘʥ ʩ ʮʝʣʴʶ 

ʟʘʩʝʣʝʥʠʷ ʧʪʠʮʘʤʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʦʭʦʪʥʠʯʴʠʭ ʫʛʦʜʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ 

ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʢʦʥʪʝʢʩʪʝ ʢʦʣʦʥʠʟʘʮʠʠ 

ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʧʪʠʮ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʤʠ ʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʧʪʠʮ 

[2].  

ʇʦʵʪʦʤʫ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ 

ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ 

ʢʦʨʤʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʷʠʮ, ʠʭ 

ʚʳʚʦʜʠʤʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ 

ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʷʠʮ ʠ ʤʷʩʘ [6]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 

çɸʩʧʘʨʮʠʥʢè ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʨʦʚʠ ʬʘʟʘʥʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 2022ï

2023 ʛʛ. ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ 

çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘè ʠ ɻɹʋ 

ɸʆ çɼʠʨʝʢʮʠʷ ʖʞʥʳʭ ʆʆʇ ʠ ɻʆʆʍ 

çɸʩʪʨʘʭʘʥʩʢʦʝè.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʩʣʫʞʠʣʠ ʬʘʟʘʥʳ ʚ ʧʝʨʚʳʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ 

ʩʝʟʦʥ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʥʘ ʪʦʚʘʨʥʦʡ ʬʝʨʤʝ ʚ 

ʢʣʝʪʢʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 28 

ʟʜʦʨʦʚʳʭ ʧʪʠʮʘʭ ʚ ʚʦʟʨʘʩʪʝ 12 ʥʝʜʝʣʴ ʠʟ 

ʧʣʝʤʝʥʥʦʛʦ ʩʪʘʜʘ ʭʦʟʷʡʩʪʚʘ. ʇʪʠʮ 

ʩʦʜʝʨʞʘʣʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚ ʢʣʝʪʢʘʭ 

ʩʣʝʜʫʶʱʠʭ ʨʘʟʤʝʨʦʚ: ʜʣʠʥʘ 8,5 ʤ, ʰʠʨʠʥʘ 

5,0 ʤ, ʚʳʩʦʪʘ 3,5 ʤ. ʂʘʞʜʘʷ ʢʣʝʪʢʘ ʙʳʣʘ 

ʦʙʦʨʫʜʦʚʘʥʘ 2-ʤʷ ʥʠʧʧʝʣʴʥʳʤʠ ʧʦʠʣʢʘʤʠ 

ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʤʫʰʢʦʡ. ɺ ʢʘʞʜʦʡ 

ʢʣʝʪʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ 

ʩʧʘʨʠʚʘʥʠʷ, ʩʦʩʪʦʷʱʫʶ ʠʟ 1 ʩʘʤʮʘ ʠ 7 

ʩʘʤʦʢ. ɺʩʝ ʬʘʟʘʥʳ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʤ ʨʘʮʠʦʥʝ ʚʚʦʣʶ. 

ʉʦʝʜʠʥʝʥʠʝ ʚʚʦʜʠʣʠ ʩ ʢʦʨʤʦʤ ʜʣʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʧʪʠʮ ʦʪʜʝʣʴʥʦ. 

ʇʪʠʮʳ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: 

ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʧʨʝʧʘʨʘʪ ʚ 

ʜʦʟʝ 1,0 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ, ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 2,0 ʤʛ/ʢʛ 

ʤʘʩʩʳ ʪʝʣʘ ʩ ʢʦʨʤʦʤ, ʦʜʥʦʢʨʘʪʥʦ. ʊʨʝʪʴʷ 

ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. 

ʀʩʩʣʝʜʫʝʤʦʝ ʩʦʝʜʠʥʝʥʠʝ 

çɸʩʧʘʨʮʠʥʢè ï Zn(Asp)2 ʭ Na2SO4. 

ɼʘʥʥʳʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ STATISTICA 10. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʢʨʦʚʠ 

ʬʘʟʘʥʦʚ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 

çɸʩʧʘʨʮʠʥʢè ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ çɸʩʧʘʨʮʠʥʢè ʚ ʜʦʟʘʭ 1 ʤʛ/ʢʛ ʠ 

2 ʤʛ/ʢʛ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 8,6 % ʠ 

10,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʷ. 

ɼʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʘʣʴʙʫʤʠʥʦʚ ʦʪʤʝʯʝʥʦ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ ʠ 2 ʤʛ/ʢʛ ʥʘ 9,8 % 

ʠ 10,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ. 

ʋʨʦʚʝʥʴ ʛʣʦʙʫʣʠʥʦʚ ʜʦʩʪʦʚʝʨʥʦ 
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ʧʦʚʳʩʠʣʩʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 

çɸʩʧʘʨʮʠʥʢè ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ (+10,7 %), 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʝʜʠʥʝʥʠʝ 

çɸʩʧʘʨʮʠʥʢè ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʤʝʥ ʙʝʣʢʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʬʘʟʘʥʦʚ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ 

ʫʩʪʘʥʦʚʣʝʥ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ çɸʩʧʨʘʮʠʥʢè ʚ 

ʜʦʟʝ 2 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. 

ʕʢʩʢʨʝʮʠʷ ʘʟʦʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʣʢʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʨʴ ʘʟʦʪʘ ʚʦ 

ʚʨʝʤʷ ʢʘʪʘʙʦʣʠʟʤʘ ʙʝʣʢʘ [3]. ʊʢʘʥʝʚʳʝ 

ʙʝʣʢʠ ʧʪʠʮ ʯʘʩʪʦ ʦʙʥʦʚʣʷʶʪʩʷ ʩ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʵʥʜʦʛʝʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʧʨʝʚʨʘʱʘʶʱʠʭ 

ʤʝʪʘʙʦʣʠʪʳ ʚ ʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

[5]. 

ɼʘʣʝʝ ʤʳ ʠʟʫʯʠʣʠ ʧʦʢʘʟʘʪʝʣʠ 

ʙʝʣʢʦʚʦ-ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʬʘʟʘʥʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʢʨʦʚʠ ʬʘʟʘʥʦʚ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 

çɸʩʧʘʨʮʠʥʢè. ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ: * ï ʈÒ0,05 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦ-ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ ʢʨʦʚʠ ʬʘʟʘʥʦʚ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

çɸʩʧʘʨʮʠʥʢè 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ 
ɼʦʟʘ 

1 ʤʛ/ʢʛ 2 ʤʛ/ʢʛ 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 0,98Ñ0,13 1,13Ñ0,05* 1,21Ñ0,12* 

ʂʨʝʘʪʠʥʠʥ, ʤʤʦʣʴ/ʣ 43,00Ñ5,00 45,08Ñ2,00 46,12Ñ1,13 

ʑʌ, ʝʜ/ʣ 51,60Ñ0,60 55,13Ñ1,00 54,84Ñ1,13 

ɸʃʊ, ʝʜ/ʣ 6,50Ñ1,50 7,82Ñ0,66* 6,98Ñ0,12 

ɸʉʊ, ʝʜ/ʣ 256,98Ñ12,03 260,00Ñ9,90 258,21Ñ8,03 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ: * ï ʈÒ0,05 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʦʯʝʚʠʥʳ 

ʥʘ 15,3 % (1 ʤʛ/ʢʛ) ʠ 23,4 % (2 ʤʛ/ʢʛ) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʥʘ 20,3 % ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ çɸʩʧʘʨʮʠʥʢè ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ 

ʤʘʩʩʳ ʪʝʣʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ 

ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʩʣʫʞʘʪ ʤʘʨʢʝʨʘʤʠ, ʜʘʶʱʠʤʠ ʥʝʢʦʪʦʨʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ 
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ʞʠʚʦʪʥʳʭ [1]. ʇʦʩʣʝ ʢʘʪʘʙʦʣʠʟʤʘ ʙʝʣʢʦʚ 

ʤʦʯʝʚʠʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʥʝʯʥʳʤ 

ʧʨʦʜʫʢʪʦʤ ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ. 

ɸʟʦʪʠʩʪʳʡ ʦʙʤʝʥ ʯʘʩʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʣʠʰʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʫʪʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʢʘʢ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ. 

ʆʜʥʘʢʦ ʵʪʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʢʦʥʝʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠʟ-ʟʘ ʠʭ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʝʨʪʥʦʩʪʠ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʤʦʣʠʪʦʚ ʜʣʷ 

ʦʙʱʝʡ ʦʩʤʦʨʝʛʫʣʷʮʠʠ [4]. 

ʇʪʠʮʳ ʠʩʧʦʣʴʟʫʶʪ ʤʦʯʝʚʫʶ 

ʢʠʩʣʦʪʫ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʘʟʦʪʘ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʶʪʩʷ 

ʫʨʠʢʦʪʝʣʠʯʝʩʢʠʤʠ. ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ ʪʘʢʦʡ 

ʬʦʨʤʳ ʚʳʧʘʜʘʝʪ ʚ ʦʩʘʜʦʢ ʠ ʧʦʵʪʦʤʫ 

ʫʜʘʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʩʤʦʣʠʪʘ. ʋ ʧʪʠʮ 

ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʪʦʡ ʤʦʯʝʚʠʥʳ ʚ ʦʨʛʘʥʠʟʤʝ. 

ɸʤʤʦʥʠʦʪʝʣʥʳʝ ʞʠʚʦʪʥʳʝ 

ʦʙʨʘʟʫʶʪ ʘʤʤʠʘʢ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʘʟʦʪʘ. ʇʦʪʦʤʫ ʯʪʦ 

ʘʤʤʠʘʢ ʣʝʛʢʦ ʜʠʬʬʫʥʜʠʨʫʝʪ ʠ ʙʳʩʪʨʦ 

ʚʳʚʦʜʠʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʥʦʨʤʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʝʯʝʥʴ ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ 

ʚ ʦʙʤʝʥʝ ʘʟʦʪʘ ʠ ʜʝʪʦʢʩʠʢʘʮʠʠ ʘʤʤʠʘʢʘ [4].  

ʂʘʢ ʠ ʤʦʯʝʚʠʥʘ, ʢʨʝʘʪʠʥʠʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʝʣʢʦʚʳʡ ʘʟʦʪ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʨʝʘʪʠʥʠʥʘ ʙʳʣʘ ʥʠʞʝ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʧʳʪʥʳʤʠ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʨʦʚʥʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ ʥʘʭʦʜʠʣʠʩʴ 

ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʝʣʘʭ [6], ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ ʩʦʝʜʠʥʝʥʠʷ çɸʩʧʘʨʮʠʥʢè.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʝʜʠʥʝʥʠʝ çɸʩʧʘʨʮʠʥʢè ʦʢʘʟʳʚʘʝʪ 

ʚʳʨʘʞʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʙʝʣʢʦʚʦ-

ʘʟʦʪʠʩʪʳʡ ʦʙʤʝʥ ʚ ʦʨʛʘʥʠʟʤʝ ʬʘʟʘʥʦʚ, 

ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ 

ʥʘ 8,6-10,5 %, ʘʣʴʙʫʤʠʥʦʚ ï ʥʘ 9,8-10,2 %, 

ʛʣʦʙʫʣʠʥʦʚ ï ʥʘ 8,2-10,7 %, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʷ. ʆʧʨʝʜʝʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʤʦʯʝʚʠʥʳ ʥʘ 15,3-23,4 % ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʷ. 
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ɺʃʀʗʅʀɽ çɸʉʇɸʈʎʀʅʂè ʅɸ ɹɽʃʂʆɺʆ-ɸɿʆʊʀʉʊʓʁ ʆɹʄɽʅ ɺ ʆʈɻɸʅʀɿʄɽ 

ʌɸɿɸʅʆɺ 

 

ʅʦʚʠʢʦʚʘ ʄ.ɺ., ɿʘʭʘʨʢʠʥʘ ʅ.ʀ., ʇʫʜʦʚʢʠʥ ʅ.ɸ., ɿʘʡʮʝʚ ɺ.ɺ. 

 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʩʦʝʜʠʥʝʥʠʷ ʮʠʥʢʘ 

çɸʩʧʘʨʮʠʥʢè ʥʘ ʙʝʣʢʦʚʦ-ʘʟʦʪʠʩʪʳʡ ʦʙʤʝʥ ʚ ʦʨʛʘʥʠʟʤʝ ʬʘʟʘʥʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʠʣʠ ʬʘʟʘʥʳ ʚ ʧʝʨʚʳʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʩʝʟʦʥ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʥʘ ʪʦʚʘʨʥʦʡ 

ʬʝʨʤʝ ʚ ʢʣʝʪʢʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 28 ʟʜʦʨʦʚʳʭ ʧʪʠʮʘʭ ʚ ʚʦʟʨʘʩʪʝ 12 ʥʝʜʝʣʴ ʠʟ 

ʧʣʝʤʝʥʥʦʛʦ ʩʪʘʜʘ ʭʦʟʷʡʩʪʚʘ. ʇʪʠʮ ʩʦʜʝʨʞʘʣʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚ ʢʣʝʪʢʘʭ ʩʣʝʜʫʶʱʠʭ 

ʨʘʟʤʝʨʦʚ: ʜʣʠʥʘ 8,5 ʤ, ʰʠʨʠʥʘ 5,0 ʤ, ʚʳʩʦʪʘ 3,5 ʤ. ʂʘʞʜʘʷ ʢʣʝʪʢʘ ʙʳʣʘ ʦʙʦʨʫʜʦʚʘʥʘ 2-ʤʷ 

ʥʠʧʧʝʣʴʥʳʤʠ ʧʦʠʣʢʘʤʠ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʤʫʰʢʦʡ. ɺ ʢʘʞʜʦʡ ʢʣʝʪʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʩʧʘʨʠʚʘʥʠʷ, ʩʦʩʪʦʷʱʫʶ ʠʟ 1 ʩʘʤʮʘ ʠ 7 ʩʘʤʦʢ. ɺʩʝ ʬʘʟʘʥʳ ʩʦʜʝʨʞʘʣʠʩʴ 

ʥʘ ʧʦʣʥʦʨʘʮʠʦʥʥʦʤ ʨʘʮʠʦʥʝ ʚʚʦʣʶ. ʉʦʝʜʠʥʝʥʠʝ ʚʚʦʜʠʣʠ ʩ ʢʦʨʤʦʤ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʧʪʠʮ 

ʦʪʜʝʣʴʥʦ. ʇʪʠʮʳ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʧʨʝʧʘʨʘʪ ʚ 

ʜʦʟʝ 1,0 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ, ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 2,0 ʤʛ/ʢʛ ʤʘʩʩʳ 

ʪʝʣʘ ʩ ʢʦʨʤʦʤ, ʦʜʥʦʢʨʘʪʥʦ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʝʜʠʥʝʥʠʝ 

çɸʩʧʘʨʮʠʥʢè ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʙʝʣʢʦʚʦ-ʘʟʦʪʠʩʪʳʡ ʦʙʤʝʥ ʚ ʦʨʛʘʥʠʟʤʝ 

ʬʘʟʘʥʦʚ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 8,6 ï 10,5 %, ʘʣʴʙʫʤʠʥʦʚ ï ʥʘ 9,8-       

10,2 %, ʛʣʦʙʫʣʠʥʦʚ ï ʥʘ 8,2-10,7 %, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʆʧʨʝʜʝʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʤʦʯʝʚʠʥʳ ʥʘ 15,3-23,4 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. 

 

THE EFFECT OF "ASPARZINC" ON PROTEIN-NITROGEN METABOLISM IN PHEASANTS 

BODY 

 

Novikova M.V., Zakharkina N.I., Pudovkin N.A., Zaitsev V.V. 

Summary 

 

The article presents the results of studies on the effect of the zinc compound "Asparzinc" on 

protein-nitrogen metabolism in the pheasant body. The experimental material was pheasants in the 

first reproductive season, kept on a commodity farm in cages. The study was conducted on 28 healthy 

birds aged 12 weeks from the breeding herd of the farm. The birds were kept outdoors in cages of the 

following sizes: length 8.5 m, width 5.0 m, height 3.5 m. Each cage was equipped with 2 nipple 

drinkers with an automatic feeder. A natural mating system consisting of 1 male and 7 females was 

used in each cell. All pheasants were kept on a full-fledged diet to their heart's content. The compound 

was administered with feed for each group of birds separately. The birds were divided into 3 groups: 

the first experimental group received the drug at a dose of 1.0 mg/ kg of body weight, the second 

experimental group received the drug at a dose of 2.0 mg/ kg of body weight with feed, once. The 

third group served as a control. It was found that the compound "Asparzinc" has a pronounced effect 

on protein-nitrogen metabolism in the pheasant body, expressed in an increase in total protein by 8.6-

10.5 %, albumins ï by 9.8-10.2 %, globulins ï by 8.2-10.7 %, relative to the control. An increase in 

the level of urea by 15.3-23.4 % relative to the control was determined.
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ʇʨʦʙʣʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠʟʣʦʞʝʥʳ ʚ ʫʯʝʙʥʠʢʝ 

çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʵʢʦʥʦʤʠʢʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʜʝʣʘè [1, 2, 4], ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ 

ʫʯʘʩʪʠʝʤ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʚ ʤʘʩʰʪʘʙʝ ʩʪʨʘʥʳ [2] ʠ ʚ 

ʦʪʜʝʣʴʥʳʭ ʛʦʨʦʜʘʭ [3, 5, 6, 9]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʲʸʤ ʧʨʦʚʦʜʠʤʳʭ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʩʣʫʞʠʣʠ 

ʦʪʯʸʪʥʳʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 2022 ʛʦʜ 

ɻɹʋ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʨʦʜʩʢʘʷ 

ʩʪʘʥʮʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ ʞʠʚʦʪʥʳʭè. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʛʥʦʩʪʠʢʠ, ʧʨʠ ʵʪʦʤ 

ʧʨʠʤʝʥʷʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ, 

ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠ 

ʨʘʩʯʝʪʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʤʝʪʦʜʳ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʦʩʥʦʚʥʳʭ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʧʦ ʟʘʨʘʟʥʳʤ ʙʦʣʝʟʥʷʤ 

ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 

ʟʦʦʘʥʪʨʦʧʦʥʦʟʘʤ, ʚ 2022 ʛʦʜʫ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʳ ʧʨʦʚʝʜʝʥʦ 2570358 (ʚ 2021ʛ ï 

2514276) ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ:  

ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - 

653671 (ʚ 2022 ʛʦʜʫ ï 696406); 

ï ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʠʚʠʚʦʢ ʠ 

ʦʙʨʘʙʦʪʦʢ ï 1916687 (ʚ 2021 ʛʦʜʫ ï 

1817870). 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʦʪʠʚ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʭ 

ʙʦʣʝʟʥʝʡ ʪʘʢʠʭ ʢʘʢ ʙʝʰʝʥʩʪʚʦ ʧʣʦʪʦʷʜʥʳʭ, 

ʪʫʙʝʨʢʫʣʝʟ, ʙʨʫʮʝʣʣʝʟ, ʣʝʧʪʦʩʧʠʨʦʟ, 

ʦʨʥʠʪʦʟ, ʤʠʢʨʦʩʧʦʨʠʷ, ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ 

ʛʨʠʧʧ ʧʪʠʮ, ʩʘʧ, ʩʘʣʴʤʦʥʝʣʣʝʟ, 

ʪʦʢʩʦʧʣʘʟʤʦʟ, ʣʠʩʪʝʨʠʦʟ; ʧʨʦʪʠʚ 

ʢʘʨʘʥʪʠʥʥʳʭ ʚʠʜʦʚʳʭ ʠʥʬʝʢʮʠʡ ʞʠʚʦʪʥʳʭ 

- ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʣʝʡʢʦʟʘ, 

ʧʘʨʘʛʨʠʧʧʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

ʛʨʠʧʧʘ ʣʦʰʘʜʝʡ, ʨʠʥʦʧʥʝʚʤʦʥʠʠ ʠ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʥʝʤʠʠ ʣʦʰʘʜʝʡ, ʩʣʫʯʥʦʡ 

ʙʦʣʝʟʥʠ ʣʦʰʘʜʝʡ, ʤʠʢʩʦʤʘʪʦʟʘ ʠ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʢʨʦʣʠʢʦʚ, 

ʘʬʨʠʢʘʥʩʢʦʡ ʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ, 

ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ, ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ, 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʙʨʦʥʭʠʪʘ ʢʫʨ, ʙʦʣʝʟʥʠ 

ɻʘʤʙʦʨʦ; ʥʦʟʝʤʘʪʦʟʘ ʧʯʝʣ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʩʦʙʘʢ ʠ ʢʦʰʝʢ.  

ɺʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʨʝʘʛʠʨʫʶʱʠʭ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʙʦʣʴʥʳʭ 

ʟʘʨʘʟʥʳʤʠ ʙʦʣʝʟʥʷʤʠ (ʛʝʣʴʤʠʥʪʦʟʳ, 

ʜʝʨʤʘʪʦʤʠʢʦʟʳ, ʩʘʣʴʤʦʥʝʣʣʝʟ, 

ʣʝʧʪʦʩʧʠʨʦʟ, ʘʨʘʭʥʦʵʥʪʦʤʦʟʳ ʠ ʜʨʫʛʠʝ) 

7597 ʞʠʚʦʪʥʳʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1,16 % (ʚ 

2020 ʛʦʜʫ ï 0,54 %, ʚ 2021 ʛʦʜʫ ï 0,6 %) ʦʪ 
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ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. 

ʂʦʣʠʯʝʩʪʚʦ ʝʞʝʛʦʜʥʦ ʧʣʘʥʠʨʫʝʤʳʭ 

ʠ ʧʨʦʚʦʜʠʤʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʠʤʝʝʪ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ, ʠ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʣʠʯʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʜʠʥʘʤʠʢʝ ʟʘ 2017-2022 ʛʛ. 

 

ɺ 2022 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʣʠʯʥʳʭ 

ʧʦʜʚʦʨʴʷʭ ʛʨʘʞʜʘʥ ʩʦʜʝʨʞʘʣʦʩʴ 

ʩʣʝʜʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ 

2022 ʛʦʜʫ 

 ̄ ɺʠʜ ʞʠʚʦʪʥʳʭ ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ 

1 ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ 5483 

2 ʃʦʰʘʜʠ 1224 

3 ʄʝʣʢʠʡ ʨʦʛʘʪʳʡ ʩʢʦʪ  676 

4 ʆʩʣʳ 9 

5 ɺʝʨʙʣʶʜʳ 6 

6 ʉʝʚʝʨʥʳʝ ʦʣʝʥʠ 15 

7 ʉʚʠʥʴʠ, ʚ ʪ.ʯ. ʤʠʥʠ-ʧʠʛʠ, ʧʝʢʘʨʠ 319 

8 ʇʪʠʮʳ, ʚ ʪ.ʯ. ʜʝʢʦʨʘʪʠʚʥʳʝ 12528 

9 ʂʨʦʣʠʢʠ, ʚ ʪ.ʯ. ʜʝʢʦʨʘʪʠʚʥʳʝ 949 

 

ɿʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʚ 2022 ʛʦʜʫ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʦʪʠʚ ʟʘʨʘʟʥʳʭ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʭ 
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ʙʦʣʝʟʥʝʡ, ʠ ʧʣʘʥ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʥʘ ʟʘʨʘʟʥʳʝ 

ʙʦʣʝʟʥʠ ʚʳʧʦʣʥʝʥ ʧʦʣʥʦʩʪʴʶ (ʥʘ 100 %). 

ʇʣʘʥʦʤ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 2022 ʛʦʜ ʚ ʮʝʣʷʭ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʦʡʢʦʛʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʢʣʠʥʠʢʘʤʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʧʨʦʚʦʜʠʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʩʦʙʘʢ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʛʨʘʞʜʘʥʘʤʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ.  

ɿʘ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2022 ʛʛ. 

ʬʠʢʩʠʨʫʝʪʩʷ ʨʦʩʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʧʝʨʚʠʯʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ 

ʩʦʙʘʢ. 

ɺ 2022 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʛʨʘʞʜʘʥʘʤʠ ʠ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʩʦʙʘʢ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʧʣʦʪʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʩʪʘʣʦ ʙʦʣʴʰʝ ʥʘ 9348 ʛʦʣʦʚ, ʯʝʤ ʙʳʣʦ ʚ 

2021 ʛʦʜʫ ʠ ʩʦʩʪʘʚʠʣʦ 169002 ʩʦʙʘʢʠ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʘʢ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 

ʞʠʚʦʪʥʦʛʦ ʠ ʜʘʣʴʥʝʡʰʘʷ ʚʘʢʮʠʥʘʮʠʷ 

ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʧʣʦʪʦʷʜʥʳʭ ʠ ʨʷʜʘ 

ʚʠʜʦʚʳʭ ʠʥʬʝʢʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʘʢʦʛʦ 

ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ 

ʣʝʧʪʦʩʧʠʨʦʟ.  

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʧʦʣʥʝʥʠʷ 

ʂʦʥʮʝʧʮʠʠ ʛʫʤʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʢ 

ʙʝʟʥʘʜʟʦʨʥʳʤ ʞʠʚʦʪʥʳʤ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ, ʦʜʦʙʨʝʥʥʦʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʦʪ 

20.09.2005 ˉ 1383 [7], ʦʪʣʦʚʣʝʥʥʳʝ ʩʦʙʘʢʠ, 

ʥʝ ʠʤʝʶʱʠʝ ʚʣʘʜʝʣʴʮʘ, ʦʙʷʟʘʪʝʣʴʥʦ 

ʚʘʢʮʠʥʠʨʫʶʪʩʷ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ 

ʧʣʦʪʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ. ɿʘ 2022 ʛʦʜ ʙʳʣʦ 

ʦʪʣʦʚʣʝʥʦ ʠ ʚʘʢʮʠʥʠʨʦʚʘʥʦ ʧʨʦʪʠʚ 

ʙʝʰʝʥʩʪʚʘ ʧʣʦʪʦʷʜʥʳʭ 1714 ʩʦʙʘʢ ʙʝʟ 

ʚʣʘʜʝʣʴʮʘ.  

ɹʣʘʛʦʜʘʨʷ ʧʨʦʚʝʜʝʥʥʳʤ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʦʪʣʦʚʫ ʠ ʚʘʢʮʠʥʘʮʠʠ 

ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ, ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ 

ʦʙʨʘʟʦʚʘʥʘ ʧʦʧʫʣʷʮʠʷ ʠʤʤʫʥʥʳʭ ʢ 

ʙʝʰʝʥʩʪʚʫ ʙʝʟʚʣʘʜʝʣʴʯʝʩʢʠʭ ʩʦʙʘʢ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʪʨʘʞʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʩʦʙʘʢ ʙʝʟ ʚʣʘʜʝʣʴʮʘ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ 

 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʚʦʜʠʤʦʤʫ 

ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʢʦʥʪʨʦʣʶ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʯʠʧʠʨʦʚʘʥʠʷ ʠ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʦʪʣʦʚʣʝʥʥʳʭ ʩʦʙʘʢ ʙʝʟ 

ʚʣʘʜʝʣʴʮʘ ʠ ʧʨʦʚʝʜʝʥʠ ʁʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʢʦʣʠʯʝʩʪʚʦ ʙʝʟʥʘʜʟʦʨʥʳʭ ʩʦʙʘʢ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʟʘ ʧʝʨʠʦʜ 

ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ, ʩʦʢʨʘʪʠʣʘʩʴ. 

ɻɹʋ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʩʪʘʥʮʠʷ 

ʧʦ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ ʞʠʚʦʪʥʳʭè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʦʪ 

20.01.2011 ˉ 63 çʆ ʧʦʨʷʜʢʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʠ ʧʦʨʷʜʢʝ ʬʠʥʘʥʩʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʜʘʥʠʡè [8], ʥʘʯʠʥʘʷ ʩ 2012 ʛʦʜʘ, 

ʦʢʘʟʳʚʘʝʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʝʪʝʨʠʥʘʨʥʳʝ 

ʫʩʣʫʛʠ (ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʝʨʦʧʨʠʷʪʠʷ), 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʪʝʨʨʠʪʦʨʠʠ 
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʫʩʣʫʛʠ (ʨʘʙʦʪʳ) ʚ 2022 ʛʦʜʫ ʦʢʘʟʳʚʘʣʠʩʴ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʋʧʨʘʚʣʝʥʠʷ 

ʚʝʪʝʨʠʥʘʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʦʪ 

24.12.2021 ˉ 87-ʨ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ɻɹʋ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʨʚʝʪʩʪʘʥʮʠʷè ʥʘ 2022 ʛʦʜ 

ʠ ʥʘ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2023 ʠ 2024 ʛʦʜʦʚè. 

ʀʩʧʦʣʥʷʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʘʜʘʥʠʝ, 

ʚ 2022 ʛʦʜʫ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

ʧʣʘʥʦʚʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʚʘʢʮʠʥʘʮʠʠ 

ʩʦʙʘʢ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʭ. 

ɺʘʢʮʠʥʠʨʦʚʘʥʦ 100000 ʩʦʙʘʢ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʪ.ʝ. ʚ ʩʨʝʜʥʝʤ 

ʝʞʝʤʝʩʷʯʥʦ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʠ ʚʠʜʦʚʳʭ 

ʠʥʬʝʢʮʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʚʘʢʮʠʥʘʮʠʷ 8333 

ʩʦʙʘʢ.  

ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʙʘʢ, 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ ʦʩʦʙʦ ʦʧʘʩʥʳʭ 

ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʚ ʪ.ʯ. ʧʨʦʪʠʚ 

ʙʝʰʝʥʩʪʚʘ, ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʟʘ 2022 ʛʦʜ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 3220 ʛʦʣʦʚ (ʥʘ 3,33 %) ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘ 2021 

ʛʦʜ ʠ ʥʘ 21681 ʛʦʣ (ʥʘ 27,68 %) ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘ 2017 

ʛʦʜ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʚʘʢʮʠʥʘʮʠʠ ʩʦʙʘʢ ʧʨʦʪʠʚ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʩ 2012 ʧʦ 2022 ʛʦʜ 

ʬʠʢʩʠʨʫʝʪ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ 

ʛʨʘʞʜʘʥ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʦʙʨʘʱʘʶʱʠʭʩʷ 

ʚ ʚʝʪʝʨʠʥʘʨʥʳʝ ʢʣʠʥʠʢʠ ɻɹʋ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʨʚʝʪʩʪʘʥʮʠʷè ʟʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʦʡ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʚʘʢʮʠʥʘʮʠʠ ʩʦʙʘʢ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ 

ʧʣʦʪʦʷʜʥʳʭ. 

ɼʘʥʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʫʩʣʫʛʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦ ʠ ʜʦʩʪʫʧʥʘ ʚʩʝʤ 

ʛʨʘʞʜʘʥʘʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʠ 

ʧʨʦʞʠʚʘʶʱʠʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ.  

 

 
ʈʠʩʫʥʦʢ 3 - ɼʠʥʘʤʠʢʘ ʚʘʢʮʠʥʘʮʠʠ ʩʦʙʘʢ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʟʘ 2017 - 

2022 ʛʛ. 

 

ʇʨʦʚʝʜʝʥʳ ʧʣʘʥʦʚʳʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʚʘʢʮʠʥʘʮʠʠ ʢʨʫʧʥʦʛʦ ʠ 

ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʘ ʪʘʢʞʝ ʩʦʙʘʢ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʣʠʯʥʳʭ ʧʦʜʚʦʨʴʷʭ 

ʛʨʘʞʜʘʥ, ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ (ʨʘʙʦʪʳ) ʙʳʣʦ 

ʚʘʢʮʠʥʠʨʦʚʘʥʦ 653 ʛʦʣʦʚ r

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 150 

ʛʦʣʦʚ ʩʦʙʘʢ (ʥʘ ʚʳʝʟʜʝ), ʚ ʪʦʤ ʯʠʩʣʝ: 

ʧʨʦʪʠʚ ʣʝʧʪʦʩʧʠʨʦʟʘ ʩ/ʭ ʞʠʚʦʪʥʳʭ ï 154 

ʛʦʣʦʚʳ ʢʨʩ (100,0 %), ʧʨʦʪʠʚ ʣʝʧʪʦʩʧʠʨʦʟʘ 

ʩ/ʭ ʞʠʚʦʪʥʳʭ ï 499 ʛʦʣʦʚ ʤʨʩ (100,0 %), 

ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʧʣʦʪʦʷʜʥʳʭ ï 150 ʛʦʣʦʚ 

ʩʦʙʘʢ (100 %). 

ʇʨʦʚʝʜʝʥʳ ʧʣʘʥʦʚʳʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʫ ʢʨʫʧʥʦʛʦ ʠ 

ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ 

ʞʠʚʦʪʥʳʭ, ʦʙʱʠʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ: ʧʨʦʚʝʜʝʥʳ ʘʣʣʝʨʛʠʯʝʩʢʠʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʪʫʙʝʨʢʫʣʝʟ ʫ 228 ʛʦʣʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʠ ʫ 514 ʛʦʣʦʚ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 
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ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʞʠʚʦʪʥʳʭ ʥʘ 

ʟʘʨʘʟʥʳʝ ʙʦʣʝʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʱʠʝ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ - ʚʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 

27309 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ: 

ʣʝʧʪʦʩʧʠʨʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï 910; 

ʣʝʧʪʦʩʧʠʨʦʟ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï 280; 

ʙʨʫʮʝʣʣʝʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï 16064; 

ʙʨʫʮʝʣʣʝʟ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï 1466; 

ʣʝʡʢʦʟ ï 5829; ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʛʨʠʧʧ 

ʧʪʠʮ (ʤʝʪʦʜʦʤ ʇʎʈ) ï 600; 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʛʨʠʧʧ ʧʪʠʮ (ʤʝʪʦʜʦʤ 

ʀʌɸ) ï 100; ʦʨʥʠʪʦʟ ï 700; ʩʘʣʴʤʦʥʝʣʣʝʟ ï 

500; ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ï 500; 

ʙʝʰʝʥʩʪʚʦ ï 360 ʠʩʩʣʝʜʦʚʘʥʠʡ; 

ɺ 2022 ʛʦʜʫ ʚ ʚʝʪʝʨʠʥʘʨʥʳʝ ʩʪʘʥʮʠʠ 

ʨʘʡʦʥʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠʟ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʪʜʝʣʦʚ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʧʦʩʪʫʧʠʣʦ 4677 

ʩʦʦʙʱʝʥʠʡ (ʟʘ 2021 ʛʦʜ ï 4567 ʩʦʦʙʱʝʥʠʡ) 

ʦ ʪʨʘʚʤʠʨʦʚʘʥʠʠ ʣʶʜʝʡ ʞʠʚʦʪʥʳʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, 1843 ʩʦʦʙʱʝʥʠʷ ʦ ʪʨʘʚʤʘʭ, 

ʥʘʥʝʩʝʥʥʳʭ ʩʦʙʘʢʘʤʠ, 2688 ï ʥʘʥʝʩʝʥʥʳʭ 

ʢʦʰʢʘʤʠ ʠ 146 ï ʥʘʥʝʩʝʥʥʳʭ ʧʨʦʯʠʤʠ 

ʞʠʚʦʪʥʳʤʠ. ʇʦ ʚʩʝʤ ʩʣʫʯʘʷʤ 

ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʞʠʚʦʪʥʳʤʠ 

ʧʨʦʚʝʜʝʥʳ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʩʠʪʫʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

ʆʩʫʱʝʩʪʚʣʸʥ ʦʪʙʦʨ ʠ ʜʦʩʪʘʚʢʘ ʧʨʦʙ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʞʠʚʦʪʥʳʭ, 

ʚʢʣʶʯʘʷ ʜʦʤʘʰʥʠʭ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʟʦʦʧʘʨʢʦʚʳʭ, ʘ 

ʪʘʢʞʝ ʨʳʙ ʠ ʧʪʠʮ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʠʩʧʳʪʘʥʠʡ) 

ʥʘ ʟʘʨʘʟʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʥʪʨʦʧʦʟʦʦʥʦʟʥʳʭ - ʦʪʦʙʨʘʥʦ ʠ ʜʦʩʪʘʚʣʝʥʦ 

17254 ʧʨʦʙʳ ʙʠʦʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʥʘ: 

ʣʝʧʪʦʩʧʠʨʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï 130 

ʧʨʦʙ; ʣʝʧʪʦʩʧʠʨʦʟ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï 

40 ʧʨʦʙ; ʙʨʫʮʝʣʣʝʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ï 8 032 ʧʨʦʙ; ʙʨʫʮʝʣʣʝʟ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ï 733 ʧʨʦʙ; ʣʝʡʢʦʟ ï 5 829 ʧʨʦʙ; 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʛʨʠʧʧ ʧʪʠʮ  ï 700 ʧʨʦʙ; 

ʦʨʥʠʪʦʟ ï 700 ʧʨʦʙ; ʩʘʣʴʤʦʥʝʣʣʝʟ ï 500 

ʧʨʦʙ; ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ï 500 ʧʨʦʙ; 

ʙʝʰʝʥʩʪʚʦ ï 90 ʧʨʦʙ. 

ɺ 2022 ʛʦʜʫ ʧʨʦʚʝʜʝʥʳ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʪʦʜʦʤ ʇʎʈ ʥʘ ʦʨʥʠʪʦʟ 909 ʧʨʦʙ 

ʤʘʪʝʨʠʘʣʘ ʦʪ 10199 ʛʦʣʦʚ ʧʪʠʮ ʨʘʟʥʳʭ 

ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 

700 ʩʙʦʨʥʳʭ ʧʨʦʙ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʨʥʠʪʦʟ ʦʪ 7761 ʛʦʣʦʚ r

ʜʦʤʘʰʥʝʡ ʠ ʜʝʢʦʨʘʪʠʚʥʦʡ ʧʪʠʮʳ. ʀʟ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ 

ʧʦʣʫʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʤʘʪʝʨʠʘʣʘ ʩʙʦʨʥʳʭ ʧʨʦʙ 

ʧʦʤʝʪʘ ʦʪ 262 ʧʪʠʮ (221 ʜʝʢʦʨʘʪʠʚʥʘʷ 

ʧʪʠʮʘ, ʧʨʠʥʘʜʣʝʞʘʱʘ ̫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ); 37 ʜʦʤʘʰʥʠʭ ʧʪʠʮ (27 

ʢʫʨ ʠ 10 ʠʥʜʝʝʢ ʥʘ ʜʚʫʭ ʧʦʜʚʦʨʴʷʭ 

ʛʨʘʞʜʘʥ); 3-ʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʛʦʣʫʙʝʡ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʯʨʝʞʜʝʥʠʠ; ʦʜʥʦʛʦ 

ʩʠʥʘʥʪʨʦʧʥʦʛʦ ʛʦʣʫʙʷ, ʧʦʜʦʙʨʘʥʥʦʛʦ 

ʛʨʘʞʜʘʥʢʦʡ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʧʣʘʥʦʚʦ. ʂʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʣʫʯʘʝʚ ʧʘʜʝʞʘ ʩʨʝʜʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʝʡ ʧʪʠʮʳ ʥʝ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ. 

ʀʟ ʯʠʩʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʨʝʘʛʠʨʫʶʱʠʭ 27 ʜʦʤʘʰʥʠʭ ʧʪʠʮ (ʢʫʨʳ) ʠ 

ʪʨʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʛʦʣʫʙ ̫ ʧʦ ʟʘʷʚʣʝʥʠʶ 

ʚʣʘʜʝʣʴʮʝʚ ʧʦʜʚʝʨʛʥʫʪʳ ʵʚʪʘʥʘʟʠʠ, ʪʨʫʧʳ 

ʫʥʠʯʪʦʞʝʥʳ ʧʫʪʝʤ ʩʞʠʛʘʥʠʷ ʚ 

ʢʨʝʤʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ; ʦʩʪʘʣʴʥʘʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʘʷ ʧʪʠʮʘ 

ʧʦʜʚʝʨʛʥʫʪʘ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ 

ʦʙʨʘʙʦʪʢʘʤ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʦʢ ʧʨʦʚʝʜʝʥʦ 

ʧʦʚʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʦʨʥʠʪʦʟ 

ʤʝʪʦʜʦʤ ʇʎʈ. ʇʦʣʫʯʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. 

ɺ ʪʝʯʝʥʠʝ 2022 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʨʠʧʧʘ ʧʪʠʮ, ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʘʚʰʝʡ 

ʧʪʠʮʳ, ʧʦʤʝʪʘ ʦʪ ʧʪʠʮ, ʘ ʪʘʢʞʝ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʧʪʠʮ. 

ɺʩʝʛʦ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʦ 766 ʧʨʦʙ ʧʦʤʝʪʘ ʦʪ 12 729 

ʛʦʣʦʚ, 100 ʧʨʦʙ ʢʨʦʚʠ ʦʪ 100 ʛʦʣʦʚ ʠ 14 

ʪʨʫʧʦʚ. 

ɺ ʨʘʤʢʘʭ ʠʩʧʦʣʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʦ: 600 

ʧʨʦʙ ʧʦʤʝʪʘ ʦʪ 10 586 ʛʦʣʦʚ ʧʪʠʮ; 100 ʧʨʦʙ 

ʢʨʦʚʠ ʦʪ 100 ʛʦʣʦʚ ʧʪʠʮ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 

çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʛʦʨʦʜʩʢʦʡ 
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ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ - ʵʢʩʧʝʨʪʥʦ-

ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝè ɻɹʋ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʨʚʝʪʩʪʘʥʮʠʷè ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ 

ʧʪʠʮ, ʙʦʣʴʥʳʭ ʛʨʠʧʧʦʤ, ʘ ʪʘʢʞʝ ʥʝ 

ʚʳʷʚʣʝʥʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʧʪʠʮ. 

ɿʘ 2022 ʛʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʚ ʮʝʣʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʙʝʰʝʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʠ ʚ 

ʮʝʣʷʭ ʠʩʢʣʶʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ 

ʧʦʜʦʟʨʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʦ 99 ʧʨʦʙ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʢʦʰʝʢ, ʩʦʙʘʢ, 

ʦʜʥʦʛʦ ʛʨʳʟʫʥʘ ʠ ʦʜʥʦʛʦ ʭʦʨʷ. ʇʦʣʫʯʝʥʳ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɿʘʢʣʶʯʝʥʠʝ. ɿʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʝʨʠʦʜ ʠʟʫʯʝʥʳ ʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ 

ʢʦʣʠʯʝʩʪʚʦ, ʩʪʨʫʢʪʫʨʘ ʧʦʛʦʣʦʚʴʷ 

ʜʦʤʘʰʥʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

ʇʨʦʚʝʜʸʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʦʚʝʜʸʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʦʙʲʸʤ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ-

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʨʦʚʝʜʸʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʫʛʨʦʟʳ ʚ ʩʫʙʲʝʢʪʝ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ 

ʫʩʪʦʡʯʠʚʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʛʦʨʦʜʘ ʧʦ 

ʘʥʪʨʦʧʦʟʦʦʥʦʟʘʤ, ʙʦʣʝʟʥʷʤ ʜʦʤʘʰʥʠʭ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ, 

ʪʝʤ ʩʘʤʳʤ, ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 
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ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ 

ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʠ ʧʦʨʷʜʢʝ ʬʠʥʘʥʩʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʜʘʥʠʡè. 

9. ʊʨʦʬʠʤʦʚʘ, ɽ. ʅ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʝʣʢʠʭ  ʜʦʤʘʰʥʠʭ 
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ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʳʥʢʘ: ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ / ɽ. ʅ.ʊʨʦʬʠʤʦʚʘ,                       

ʀ. ʅ. ʅʠʢʠʪʠʥ; ʉʘʥʢʪ ï ʇʝʪʝʨʙʫʨʛʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ. ï ʉʘʥʢʪ ï ʇʝʪʝʨʙʫʨʛ, 2012. ï 37 

ʩ. 
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ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ 2022 ʛʦʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʦʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʛʦʨʦʜʝ, ʦʙʲʸʤ 

ʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

 

ORGANIZATION AND IMPLEMENTATION OF PREVENTIVE ANTIEPIZOOTIC 

MEASURES IN ST. PETERSBURG 

 

Pomerantsev D.A., Smolkina S.A., Aliev A.A. 

Summary 

 

 Statistical analysis of the results of the complex of antiepizootic measures and laboratory 

studies conducted in 2022 by the State Veterinary Service of St. Petersburg allows us to determine 

the epizootic situation in the city, the volume and indicators necessary for planning preventive 

antiepizootic measures in the future, which thereby ensures the sustainable epizootic well-being of 

St. Petersburg.
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ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘè 
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ɼʦʤʘʰʥʠʡ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ 

(Bos taurus taurus) (ʂʈʉ) ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʤʫ 

ʞʝ ʧʦʜʦʪʨʷʜʫ Ruminantia ʦʪʨʷʜʘ 

ʧʘʨʥʦʢʦʧʳʪʥʳʝ (Artiodactyla), ʯʪʦ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʣʦʩʠ, ʦʣʝʥʠ ʠ ʢʦʩʫʣʠ, ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʠʪʘʶʱʠʝ ʥʘ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʋ ʚʩʝʭ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʝʩʪʴ ʦʙʱʠʝ 

ʚʦʟʙʫʜʠʪʝʣʠ ʚʠʨʫʩʥʦʡ ʧʨʠʨʦʜʳ, 

ʚʳʟʳʚʘʶʱʠʝ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ. ʉʨʝʜʠ ʪʘʢʠʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ Ŭ-

ʛʝʨʧʝʩʚʠʨʫʩʳ ʂʈʉ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ ʚʩʝ ʯʘʱʝ 

ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʫʯʝʥʠʝ 

ʮʠʨʢʫʣʷʮʠʠ ʛʝʨʧʝʩʚʠʨʫʩʘ ʂʈʉ 1 ʪʠʧʘ 

(BoHV-1), ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ ʚ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ 

ʧʘʨʥʦʢʦʧʳʪʥʳʭ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ 

ʪʘʢʞʝ ʨʦʣʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʝʜʘʯʝ 

ʵʪʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʢʨʫʧʥʦʤʫ ʨʦʛʘʪʦʤʫ 

ʩʢʦʪʫ [5, 4].  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʨʷʜ ʘʚʪʦʨʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ ʮʠʨʢʫʣʷʮʠʠ Ŭ-

ʛʝʨʧʝʩʚʠʨʫʩʦʚ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ 

ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʥʪʠʛʝʥʥʳʡ ʧʝʨʝʢʨʝʩʪ 

ʟʘʪʨʫʜʥʷʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ BoHV-1 ʦʪ 

ʘʥʪʠʛʝʥʥʦ ʨʦʜʩʪʚʝʥʥʳʭ Ŭ-ʛʝʨʧʝʩʚʠʨʫʩʦʚ. 

BoHV-1 ʚʭʦʜʠʪ ʚ ʢʣʘʩʪʝʨ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʨʫʩʦʚ ʩʝʤʝʡʩʪʚʘ 

Alphaherpesvirinae, ʚʢʣʶʯʘʶʱʠʡ, ʧʦʤʠʤʦ 

ʵʪʦʛʦ ʚʠʨʫʩʘ ʝʱʝ ʛʝʨʧʝʩʚʠʨʫʩ ʂʈʉ 5-ʛʦ 

ʪʠʧʘ (BoHV-5), ʛʝʨʧʝʩʚʠʨʫʩ ʙʫʡʚʦʣʘ 1-ʛʦ 

ʪʠʧʘ (BuHV-1), ʛʝʨʧʝʩʚʠʨʫʩ ʢʦʟ 1-ʛʦ ʪʠʧʘ 

(CpHV-1), ʛʝʨʧʝʩʚʠʨʫʩ ʦʣʝʥʝʡ 1-ʛʦ ʪʠʧʘ 

(CvHV-1), ʛʝʨʧʝʩʚʠʨʫʩ ʦʣʝʥʝʡ 2-ʛʦ ʪʠʧʘ 

(CvHV-2) ʠ ʛʝʨʧʝʩʚʠʨʫʩ ʣʦʩʝʡ 1-ʛʦ ʪʠʧʘ 

(ElkHV-1) [7]. ɸʥʪʠʪʝʣʘ ʚ ʦʨʛʘʥʠʟʤʝ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ ʤʦʛʫʪ ʚʳʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʦʪʚʝʪ ʥʘ 

ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʣʶʙʳʤ ʚʠʨʫʩʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʨʫʧʧʳ, ʘ, ʙʝʟ ʫʯʝʪʘ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʤʦʛʫʪ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ, ʢʘʢ ʘʥʪʠʪʝʣʘ ʢ BoHV-

1 ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ: 

ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʅ) ʠʣʠ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʨʠʥʮʠʧʳ ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʂʈʉ ʠ 

ʜʠʢʠʤʠ ʧʘʨʥʦʢʦʧʳʪʥʳʤʠ ʞʚʘʯʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ, ʧʝʨʝʜʘʯʘ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʫʢʘʟʘʥʥʳʭ ʙʦʣʝʟʥʝʡ ʤʝʞʜʫ ʵʪʠʤʠ 

ʞʠʚʦʪʥʳʤʠ ʯʝʨʝʟ ʬʘʢʪʦʨʳ ʧʝʨʝʜʘʯʠ 

ʚʦʟʤʦʞʥʘ [3].  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʪʦʪ 

ʚʦʧʨʦʩ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʟʫʯʝʥ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɸʚʪʦʨʳ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ, ʚ ʨʘʤʢʘʭ 

ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʥʳʭ ʧʘʪʦʛʝʥʦʚ ʂʈʉ ʚ 

ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʧʘʨʥʦʢʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʧʦʩʪʘʨʘʣʠʩʴ ʫʩʪʘʥʦʚʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʢʨʝʩʪʥʦʡ ʧʝʨʝʜʘʯʠ Ŭ-

ʛʝʨʧʝʩʚʠʨʫʩʦʚ ʤʝʞʜʫ ʂʈʉ ʠ ʜʠʢʠʤʠ 

ʧʘʨʥʦʢʦʧʳʪʥʳʤʠ ʞʚʘʯʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɾʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ 

ʮʠʨʢʫʣʠʨʫʝʪ BoHV-1 ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 
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ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [1]. 

ʇʨʦʙʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

(ʢʫʩʦʯʢʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ, ʩʤʳʚʳ 

ʩʦ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ, 

ʢʨʦʚʴ ʠʟ ʩʝʨʜʮʘ) ʦʪʙʠʨʘʣʠʩʴ ʦʪ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ, ʦʪʩʪʨʝʣʷʥʥʳʭ ʚ ʟʠʤʥʠʝ ʩʝʟʦʥʳ 

ʦʭʦʪʳ 2019-2022 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʪʙʦʨ ʧʨʦʙ 

ʧʨʦʚʦʜʠʣʠ ʧʦʩʤʝʨʪʥʦ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʚʨʘʯʘʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʳ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʩʝʛʦ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 626 ʧʨʦʙ ʦʪ 177 ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ: ʦʪ 137 ʣʦʩʝʡ (Alces alces); 18 ʢʦʩʫʣʴ 

(Capreolus capreolus); 3 ʙʣʘʛʦʨʦʜʥʳʭ 

ʦʣʝʥʝʡ; 19 ʞʠʚʦʪʥʳʭ ʙʝʟ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʚʠʜʝ. 

ʆʪ ʫʢʘʟʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ 532 ʦʙʨʘʟʮʘ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ (ʥʦʩʦʚʘʷ ʧʝʨʝʛʦʨʦʜʢʘ, ʚʝʨʭʥʠʝ 

ʢʦʣʴʮʘ ʪʨʘʭʝʠ, ʢʫʩʦʯʢʠ ʣʝʛʢʦʛʦ, ʩʝʨʜʮʘ, 

ʧʝʯʝʥʠ, ʧʦʯʢʠ), 53 ʧʨʦʙʳ ʩʤʳʚʦʚ ʩʦ 

ʩʣʠʟʠʩʪʳʭ ʠ 41 ʧʨʦʙʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

(ʢʨʦʚʴ ʦʪʙʠʨʘʣʘʩʴ ʧʦʩʤʝʨʪʥʦ ʧʫʥʢʮʠʝʡ 

ʧʦʣʦʩʪʝʡ ʩʝʨʜʮʘ).  

ɺ ʭʦʜʝ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʠʟ ʪʢʘʥʝʡ 

ʦʨʛʘʥʦʚ ʚʳʨʝʟʘʣʠ ʬʨʘʛʤʝʥʪ ʦʙʲʝʤʦʤ 1 ʩʤ3, 

ʢʦʪʦʨʳʡ ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʛʦʤʦʛʝʥʠʟʘʪʦʨʝ 

Homogenizer type 302 (Mechanika 

Precyzyjna, ʇʦʣʴʰʘ) ʚ 10 ʤʣ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

100 ʤʛ ʩʪʨʝʧʪʦʤʠʮʠʥʘ ʠ 100 ɽɼ 

ʧʝʥʠʮʠʣʣʠʥʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʛʦʤʦʛʝʥʘʪ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʥʘ ʮʝʥʪʨʠʬʫʛʝ ʆʇʥ-

8ʋʍʃ4.2 (ʈʦʩʩʠʷ) ʧʨʠ 3000 ʦʙ/ʤʠʥ ʚ 

ʪʝʯʝʥʠʝ 5 ʤʠʥ; ʩʫʧʝʨʥʘʪʘʥʪ ʦʪʙʠʨʘʣʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʫʣʴʪʫʨʘ ʢʣʝʪʦʢ. ɼʣʷ ʨʝʧʨʦʜʫʢʮʠʠ 

ʚʠʨʫʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʝʨʝʚʠʚʘʝʤʘʷ 

ʢʫʣʴʪʫʨʘ ʢʣʝʪʦʢ ʧʦʯʢʠ ʪʝʣʝʥʢʘ (MDBK). 

ɺʠʨʫʩ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʦʣʝʚʦʡ ʠʟʦʣʷʪ ʚʠʨʫʩʘ ʀʈʊ ʂʈʉ 

çʂʫʡʙʳʰʝʚ-2006è ʠʟ ʢʦʣʣʝʢʮʠʠ ʌɻɹʅʋ 

çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ï 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ 

ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ ʠ ʗ.ʈ. ʂʦʚʘʣʝʥʢʦ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʦʣʠʩʪʠʨʦʣʦʚʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʤʘʪʨʘʩʘʭ ʩ 

ʧʣʦʱʘʜʴʶ ʨʦʩʪʘ 75 ʩʤ2 ʠ ʥʝʚʝʥʪʠʣʠʨʫʝʤʦʡ 

ʢʨʳʰʢʦʡ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʤʦʩʪʘʪʘ ʧʨʠ 37 Áʉ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʦʩʪʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʳ ʀʛʣʘ Dʄɽʄ 

(çʇʘʥʕʢʦè, ʈʦʩʩʠʷ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 7% 

ʩʳʚʦʨʦʪʢʠ ʂʈʉ (HyClone, ʉʐɸ). ʇʝʨʝʩʝʚ 

ʢʫʣʴʪʫʨʳ ʧʨʦʚʦʜʠʣʠ 1 ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:4. 

ɿʘʨʘʞʝʥʠʝ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ. 

ɿʘʨʘʞʝʥʠʝ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ 

ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʛʦ ʤʦʥʦʩʣʦʷ ʥʘ 

1-2-ʡ ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʝʩʝʚʘ ʢʣʝʪʦʢ. ʈʦʩʪʦʚʫʶ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʣʠʚʘʣʠ. ʂʣʝʪʦʯʥʳʡ 

ʤʦʥʦʩʣʦʡ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʦʡ ʀʛʣʘ Dʄɽʄ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʤʘʪʨʘʩ 

ʚʥʦʩʠʣʠ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʤʘʪʝʨʠʘʣ ʠʟ 

ʨʘʩʯʝʪʘ 1,0 ʊʎɼ50/ʢʣ ʠ ʧʦʤʝʱʘʣʠ ʚ 

ʪʝʨʤʦʩʪʘʪ ʧʨʠ 37 Áʉ ʥʘ 1 ʯ. ʏʝʨʝʟ 1 ʯ. 

ʩʦʜʝʨʞʠʤʦʝ ʤʘʪʨʘʩʘ ʩʣʠʚʘʣʠ, ʘ ʚ ʤʘʪʨʘʩ 

ʚʥʦʩʠʣʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ (ʀʛʣʘ Dʄɽʄ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʩʳʚʦʨʦʪʢʠ) ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʧʨʦʤʳʚʘʥʠʷ ʤʦʥʦʩʣʦʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʘʪʨʘʩ 

ʧʦʤʝʱʘʣʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 

37Áʉ. ʎʠʪʦʧʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚʠʨʫʩʦʚ 

ʫʯʠʪʳʚʘʣʠ ʝʞʝʜʥʝʚʥʦ ʚʠʟʫʘʣʴʥʦ ʧʦʜ 

ʤʘʣʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ ʜʦ ʦʪʩʣʦʝʥʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʤʦʥʦʩʣʦʷ ʦʪ ʩʫʙʩʪʨʘʪʘ. ɺʠʨʫʩʩʦʜʝʨʞʘʱʫʶ 

ʩʫʩʧʝʥʟʠʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʪʠʪʨʘ ʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʤʝʪʦʜʫ ʈʠʜʘ ʠ ʄʝʥʯʘ. 

ʈʝʘʢʮʠʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. ʈʝʘʢʮʠʶ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʜʦʟʦʡ ʚʠʨʫʩʘ                          

2 lg ʊʎɼ50/ʤʣ ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʤʝʪʦʜʦʤ, 

ʠʩʧʦʣʴʟʫʷ ʧʦʣʠʩʪʠʨʦʣʦʚʳʝ 96-ʣʫʥʦʯʥʳʝ 

ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʧʣʘʥʰʝʪʳ. ʂʘʞʜʘʷ ʧʨʦʙʘ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚ ʜʚʫʭ 

ʧʦʚʪʦʨʘʭ ʧʦ ʪʨʠ ʨʘʟʚʝʜʝʥʠʷ ʚ ʢʘʞʜʦʤ (1:2 ï 

1:8). ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʣʠ ʯʝʨʝʟ 72 ʯ. 

ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʨʝʘʢʮʠʠ. ʋʯʠʪʳʚʘʷ 

ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʳʚʦʨʦʪʢʠ ʚ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʧʨʦʙʘʭ, ʘ ʪʘʢʞʝ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ ʫ 

ʪʝʭ ʞʝ ʞʠʚʦʪʥʳʭ, ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʢʮʠʠ 

ʧʨʦʚʦʜʠʣʩʷ ʢʘʯʝʩʪʚʝʥʥʦ (ʙʝʟ ʨʘʩʯʝʪʘ ʪʠʪʨʘ 

ʘʥʪʠʪʝʣ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʳʚʦʨʦʪʢʝ). 

ɾʠʚʦʪʥʦʝ ʩʯʠʪʘʣʦʩʴ ʩʝʨʦʧʦʟʠʪʠʚʥʳʤ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

(ʦʪʩʫʪʩʪʚʠʝ ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʚʠʨʫʩʘ) ʭʦʪʷ ʙʳ ʚ ʧʝʨʚʦʤ ʨʘʟʚʝʜʝʥʠʠ 

ʩʳʚʦʨʦʪʢʠ ʦʜʥʦʛʦ ʠʟ ʧʦʚʪʦʨʦʚ.  
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ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ. 

ɺʳʜʝʣʝʥʠʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʦʚʦʜʠʣʠ 

ʠʟ 100 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʦʨʛʘʥʦʚ ʠʣʠ ʩʤʳʚʘ ʩʦ 

ʩʣʠʟʠʩʪʦʡ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ çʈʀɹʆ-ʧʨʝʧè 

(çɸʤʧʣʠʉʝʥʩè, ʈʦʩʩʠʷ) ʧʦ ʠʥʩʪʨʫʢʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ɼʅʂ 

ʛʝʨʧʝʩʚʠʨʫʩʦʚ ʂʈʉ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤʳ 

çʈʀʅʆʂʆʈè (çɸʤʧʣʠʉʝʥʩè, ʈʦʩʩʠʷ). ɼʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʦʜʩʪʚʝʥʥʳʭ Ŭ-

ʛʝʨʧʝʩʚʠʨʫʩʦʚ ʧʨʦʚʦʜʠʣʠ ʘʤʧʣʠʬʠʢʘʮʠʶ 

ʫʯʘʩʪʢʘ ʛʝʥʘ gB ʚʠʨʫʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʥʝʟʜʦʚʦʡ ʇʎʈ ʩ ʧʨʘʡʤʝʨʘʤʠ CR30, CR31, 

CR32, CR33 [0]. ʇʝʨʚʳʡ ʨʘʫʥʜ ʩ 

ʧʨʘʡʤʝʨʘʤʠ CR30, CR31 ʧʨʦʚʦʜʠʣʠ ʚ 25 

ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ            

2,5Ĭ PCR-mix2 blue (çɸʤʧʣʠʉʝʥʩè, 

ʈʦʩʩʠʷ), 0,25 ʤʄ dNTP, 0,6 ʤʢʄ ʧʨʷʤʦʛʦ ʠ 

ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ ʠ 10 ʤʢʣ ʚʳʜʝʣʝʥʥʦʡ 

ʠʟ ʦʙʨʘʟʮʘ ɼʅʂ. ʈʝʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ 

ʘʤʧʣʠʬʠʢʘʪʦʨʝ çʊʝʨʮʠʢè (çɼʅʂ-

ʪʝʭʥʦʣʦʛʠʷè, ʈʦʩʩʠʷ) ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʧʨʦʛʨʘʤʤʝ: 5 ʤʠʥ. ï 95 Áʉ, 40 ʮʠʢʣʦʚ (20 ʩʝʢ 

ï 95 Áʉ, 20 ʩʝʢ ï 61 Áʉ, 30 ʩʝʢ ï 72 Áʉ), 5 

ʤʠʥ. ï 72 Áʉ. ɺʪʦʨʦʡ ʨʘʫʥʜ ʩ ʧʨʘʡʤʝʨʘʤʠ 

CR32, CR33 ʧʨʦʚʦʜʠʣʠ ʚ ʘʥʘʣʦʛʠʯʥʦʡ 

ʩʤʝʩʠ ʧʦ ʧʨʦʛʨʘʤʤʝ: 5 ʤʠʥ ï 95 Áʉ, 40 

ʮʠʢʣʦʚ (20 ʩʝʢ. ï 95 Áʉ, 20 ʩʝʢ. ï 63 Áʉ, 20 

ʩʝʢ. ï 72 Áʉ), 5 ʤʠʥ. ï 72 Áʉ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ 1 ʤʢʣ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʧʝʨʚʦʛʦ ʨʘʫʥʜʘ. 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʦʯʠʱʝʥʥʳʭ 

ʘʤʧʣʠʢʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ BrilliantDye V3.1 ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Applied 

Biosystems 3100 Genetic Analyzer (Life 

Technologies, ʉʐɸ). ʇʦʣʫʯʝʥʥʳʝ 

ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ 

BLAST ʥʘ ʧʦʠʩʢʦʚʦʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʝ 

National Center for Biotechnology 

Information (www.ncbi.nlm.nih.gov). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ 

Microsoft Excel 2016. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʂʘʨʪʳ 

ʩʪʨʦʠʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ArcGIS10.8. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʢʪʠʚʥʳʡ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ 2020 

ʛ., ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ 5 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʨʘʟʥʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʮʠʨʢʫʣʠʨʫʶʪ 

ʧʦʣʝʚʳʝ ʰʪʘʤʤʳ BoHV-1 (ʈʠʩʫʥʦʢ 1). 

ʀʟ 177 ʧʘʨʥʦʢʦʧʳʪʥʳʭ, ʜʦʙʳʪʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʙʳ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʪʦʙʨʘʥʳ ʪʦʣʴʢʦ ʫ 41 

ʞʠʚʦʪʥʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ 36 ʣʦʩʝʡ ʠ 5 

ʢʦʩʫʣʴ. ʊʨʫʜʥʦʩʪʠ ʩ ʦʪʙʦʨʦʤ ʙʳʣʠ ʩʚʷʟʘʥʳ 

ʩ ʙʦʣʴʰʠʤ ʧʨʦʤʝʞʫʪʢʦʤ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʦʪʩʪʨʝʣʦʤ ʞʠʚʦʪʥʦʛʦ ʠ ʧʨʦʚʝʜʝʥʥʳʤ 

ʦʪʙʦʨʦʤ ʧʨʦʙ, ʘ ʪʘʢʞʝ ʩ ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ 

ʧʨʠʚʦʜʠʣʦ ʢ ʯʘʩʪʠʯʥʦʤʫ ʛʝʤʦʣʠʟʫ ʢʨʦʚʠ, 

ʧʦʣʫʯʝʥʥʦʤʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʙʲʝʤʫ 

ʩʳʚʦʨʦʪʢʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. ɺ 

ʦʙʨʘʟʮʘʭ ʩʳʚʦʨʦʪʢʠ 19 ʞʠʚʦʪʥʳʭ (16 

ʣʦʩʝʡ, 3 ʢʦʩʫʣʠ) ʙʳʣʠ ʜʝʪʝʢʪʠʨʦʚʘʥʳ 

ʘʥʪʠʪʝʣʘ ʢ Ŭ-ʛʝʨʧʝʩʚʠʨʫʩʘʤ ʂʈʉ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʇʎʈ) 532 

ʦʙʨʘʟʮʘ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 53 

ʧʨʦʙ ʩʤʳʚʦʚ ʩʦ ʩʣʠʟʠʩʪʳʭ ʦʪ 177 ʜʠʢʠʭ 

ʧʘʨʥʦʢʦʧʳʪʥʳʭ, ʜʦʙʳʪʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ɼʅʂ Ŭ-ʛʝʨʧʝʩʚʠʨʫʩʦʚ 

ʂʈʉ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʦʙʨʘʟʮʘʭ ʦʪ 9 

ʞʠʚʦʪʥʳʭ: ʚ ʥʦʩʦʚʳʭ ʩʤʳʚʘʭ 2 ʢʦʩʫʣʴ, 

ʜʦʙʳʪʳʭ ʚ 2019 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ʦ. 

ʃʫʭʦʚʠʮʳ; ʚ ʦʙʨʘʟʮʘʭ ʦʨʛʘʥʦʚ 2 ʣʦʩʝʡ (ʚ 

ʦʙʨʘʟʮʝ ʣʝʛʢʦʛʦ ʦʜʥʦʛʦ, ʘ ʪʘʢʞʝ ʚ ʦʙʨʘʟʮʘʭ 

ʧʦʯʢʠ ʠ ʩʝʨʜʮʘ ʜʨʫʛʦʛʦ ʞʠʚʦʪʥʦʛʦ), 

ʜʦʙʳʪʳʭ ʚ 2022 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ʦ. 

ʉʪʫʧʠʥʦ; ʚ ʥʦʩʦʚʦʤ ʩʤʳʚʝ 1 ʢʦʩʫʣʠ, 

ʜʦʙʳʪʦʡ ʚ 2022 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ʦ. 

ʉʝʨʧʫʭʦʚ; ʚ ʦʙʨʘʟʮʘʭ 2 ʢʦʩʫʣʴ, ʜʦʙʳʪʳʭ ʚ          

2022 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ʦ. ʃʫʭʦʚʠʮʳ; ʚ 

ʦʙʨʘʟʮʝ 1 ʣʦʩʷ, ʜʦʙʳʪʦʛʦ ʚ 2022 ʛ. ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʣʠʥʩʢʦʛʦ ʛ.ʦ.; ʚ ʦʙʨʘʟʮʝ 1 

ʣʦʩʷ, ʜʦʙʳʪʦʛʦ ʚ 2022 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ʦ. 

ʆʨʝʭʦʚʦ-ɿʫʝʚʦ. 

ɸʥʘʣʠʟ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ gB, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʩ ʦʙʱʠʤʠ ʜʣʷ Ŭ-

ʛʝʨʧʝʩʚʠʨʫʩʦʚ ʧʨʘʡʤʝʨʘʤʠ, ʧʦʜʪʚʝʨʜʠʣʠ 

ʥʘʣʠʯʠʝ ɼʅʂ BoHV-5 ʚ ʦʙʨʘʟʮʝ ʥʦʩʦʚʦʛʦ 

ʩʤʳʚʘ ʦʪ ʢʦʩʫʣʠ ʠ ɼʅʂ BoHV-1 ʚ ʜʚʫʭ 

ʧʨʦʙʘʭ ʦʨʛʘʥʦʚ ʣʦʩʝʡ, ʦʪʩʪʨʝʣʷʥʥʳʭ ʚ 2022 

ʛ. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʨʦʙ ʞʠʚʦʪʥʳʭ ʠʟ-ʟʘ 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʮʦʚ ʥʝ ʫʜʘʣʦʩʴ 
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ʧʨʦʚʝʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʠʨʫʩʦʚ ʛʝʨʧʝʩʘ. 

ʃʦʢʘʮʠʷ ʜʦʙʳʯʠ ʫʢʘʟʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʃʦʢʘʮʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʮʠʨʢʫʣʷʮʠʷ 

ʧʦʣʝʚʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʀʈʊ ʂʈʉ, ʥʘ ʢʘʨʪʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʄʝʩʪʘ ʜʦʙʳʯʠ ʜʠʢʠʭ ʧʘʨʥʦʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʜʝʪʝʢʪʠʨʦʚʘʥʳ ʛʝʥʦʤ 

ʚʠʨʫʩʘ ʀʈʊ ʂʈʉ ʠʣʠ ʘʥʪʠʪʝʣʘ ʢ ʥʝʤʫ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʅʘʣʦʞʝʥʠʝ ʣʦʢʘʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʚ ʢʦʪʦʨʳʭ 

ʮʠʨʢʫʣʠʨʫʝʪ BoHV-1, ʥʘ ʤʝʩʪʘ ʜʦʙʳʯʠ 

ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʧʨʠʟʥʘʥʥʳʭ ʥʦʩʠʪʝʣʷʤʠ 

Ŭ-ʛʝʨʧʝʩʚʠʨʫʩʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 4 ʠʟ 5 

ʭʦʟʷʡʩʪʚ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʧʨʠʨʦʜʥʳʭ 

ʦʯʘʛʦʚ Ŭ-ʛʝʨʧʝʩʚʠʨʫʩʦʚ (ʈʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 ï ʉʦʚʤʝʱʝʥʠʝ ʛʝʦʧʦʟʠʮʠʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʩ ʤʝʩʪʘʤʠ ʦʪʩʪʨʝʣʘ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ, ʥʦʩʠʪʝʣʝʡ ʚʠʨʫʩʦʚ ʛʝʨʧʝʩʘ ʂʈʉ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ʈʷʜ ʠʥʦʩʪʨʘʥʥʳʭ 

ʘʚʪʦʨʦʚ ʥʘʧʨʷʤʫʶ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʦʣʴ 

ʜʠʢʠʭ ʧʘʨʥʦʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʘʢ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʚʦʟʙʫʜʠʪʝʣʷ ʀʈʊ 

ʂʈʉ [4].  

ʅʘʤ ʫʜʘʣʦʩʴ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʛʝʥʦʤ Ŭ-

ʛʝʨʧʝʩʚʠʨʫʩʦʚ ʚ ʨʘʟʣʠʯʥʦʤ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ 9 ʞʠʚʦʪʥʳʭ ʠʟ 

177, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 5 % ʦʪ ʚʩʝʡ ʚʳʙʦʨʢʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʚʩʝ 

ʫʢʘʟʘʥʥʳʝ ʞʠʚʦʪʥʳʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʦʜʥʦʛʦ, ʜʦʙʳʪʳ ʥʘ ʶʛʝ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ɸʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ ʀʈʊ ʂʈʉ 

ʜʝʪʝʢʪʠʨʦʚʘʥʳ ʫ 19 ʞʠʚʦʪʥʳʭ ʠʟ 41 

ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ. ʆʙʱʘʷ 

ʩʝʨʦʧʨʝʚʘʣʝʥʪʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 46 %. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ 19 ʞʠʚʦʪʥʳʭ ʜʦʙʳʪʳ 

ʥʘ ʶʛʝ, ʶʛʦ-ʚʦʩʪʦʢʝ ʠ ʚʦʩʪʦʢʝ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, 3 ʞʠʚʦʪʥʳʭ ʜʦʙʳʪʳ ʥʘ ʟʘʧʘʜʝ ʠ 1 

ï ʥʘ ʩʝʚʝʨʝ ʨʝʛʠʦʥʘ. ɿʥʘʯʠʪʝʣʴʥʳʡ 

ʘʥʪʠʛʝʥʥʳʡ ʧʝʨʝʢʨʝʩʪ ʩ ʨʦʜʩʪʚʝʥʥʳʤʠ Ŭ-

ʛʝʨʧʝʩʚʠʨʫʩʘʤʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʩʝ ʵʪʠ ʞʠʚʦʪʥʳʝ 

ʢʦʥʪʘʢʪʠʨʦʚʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʚʦʟʙʫʜʠʪʝʣʝʤ ʀʈʊ ʂʈʉ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʬʘʢʪ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

BoHV-1 ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ 2 

ʞʠʚʦʪʥʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʪʦʪ 

ʚʦʟʙʫʜʠʪʝʣʴ ʪʘʢʞʝ ʮʠʨʢʫʣʠʨʫʝʪ ʚ 

ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʧʘʨʥʦʢʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʤʦʞʝʤ 

ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʘʣʠʯʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ 

ʀʈʊ ʂʈʉ, ʥʦʩʠʪʝʣʝʤ ʚʦʟʙʫʜʠʪʝʣʷ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʜʠʢʠʝ ʧʘʨʥʦʢʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ. 

ʅʘ ʵʪʠʭ ʞʝ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʩʧʦʣʦʞʝʥʳ 4 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘ ʨʘʟʥʦʡ 

ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (2 ʢʨʝʩʪʴʷʥʩʢʠʭ 




