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ʆʎɽʅʂɸ ʕʇʀɿʆʆʊʀʏɽʉʂʆʁ ʉʀʊʋɸʎʀʀ ɹʈʋʎɽʃʃɽɿɸ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ 

ʉʂʆʊɸ ɺ ʉɸʈɸʊʆɺʉʂʆʁ ʆɹʃɸʉʊʀ  

 

ɸʛʦʣʴʮʦʚ ɺ.ɸ.1 ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʇʘʜʠʣʦ ʃ.ʇ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ,  

ɹʠʨʶʢʦʚʘ ʆ.ʇ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ʇʦʧʦʚʘ ʆ.ʄ.1ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʂʘʣʘʙʝʢʦʚ ʄ.ʀ.2 ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 
1ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʥʝʪʠʢʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʞʝʥʝʨʠʠ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘè 
2ʌɻɹʆʋ ɺʆ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ, ʙʨʫʮʝʣʣʸʟ, ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ 

Keywords: mapping, GIS technologies, brucellosis, epizootic process 

 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʘʥʳ ʥʘ 

ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʟ 

ʜʘʥʥʳʭ, ʢʘʢ ʢʦʤʧʣʝʢʩʘ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ. ʀʥʬʦʨʤʘʮʠʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʭ 

ʮʠʬʨʦʚʳʭ ʬʦʨʤʘʪʘʭ, ʪʦ ʝʩʪʴ, ʫʢʘʟʘʥʳ ʠʭ 

ʢʦʦʨʜʠʥʘʪʳ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʘʪʨʠʙʫʪʳ. ʇʦʩʣʝʜʥʠʝ ʥʝ 

ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʥʷʪʳʭ ʩʦʟʜʘʥʠʝʤ ʢʘʨʪ [5]. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʙʘʟʳ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʩʭʝʤʦʡ 

ʧʦʩʪʨʦʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ 

ʩʠʩʪʝʤʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʷʚʣʝʥʠʷ ʠʣʠ ʦʪʨʘʞʘʪʴ ʩʚʷʟʠ ʠ ʦʪʥʦʰʝʥʠʷ 

ʦʙʲʝʢʪʦʚ [9]. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ ʚ ʩʬʝʨʝ 

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʦ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʞʫʨʥʘʣʳ, ʘʨʭʠʚʠʨʦʚʘʥʥʳʝ 

ʚ ʨʘʡʦʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʪʘʥʮʠʷʭ ʧʦ 

ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ ʞʠʚʦʪʥʳʭ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ 

ʞʫʨʥʘʣʳ ʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ, 

ʚʩʝ ʜʦʢʫʤʝʥʪʳ ʚʝʪʝʨʠʥʘʨʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦ 

ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʷʭ ʞʠʚʦʪʥʳʭ, ʫʩʣʦʚʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ 

ʧʨʦʯʠʭ ʛʨʫʧʧ ʵʧʠʟʦʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʦʙʲʝʢʪʦʚ - ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

[3, 6]. ɺ ʠʪʦʛʝ ʩʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʧʦ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ ʞʠʚʦʪʥʳʭ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ 

ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚ 

ʰʠʨʦʢʫʶ ʚʝʪʝʨʠʥʘʨʥʫʶ ʧʨʘʢʪʠʢʫ, 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ 

ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʢʘʨʪʠʥʳ ʦʙ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ [4, 7, 8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ 

ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʞʠʚʦʪʥʳʭ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ ʠ 

ʦʙʨʘʙʦʪʢʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ 

ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ 

(ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʤʝʩʪʘ 

ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʜʨ.) ʠ ʚʨʝʤʝʥʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ (ʜʘʪʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʘʪʘ 

ʚʘʢʮʠʥʘʮʠʠ, ʩʥʷʪʠʷ ʢʘʨʘʥʪʠʥʘ ʠ ʜʨ.) [10, 

11]. 

ʀʟʚʝʩʪʥʳʝ ʈʦʩʩʠʡʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ɻʀʉ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʜʠʥʘʤʠʢʫ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʧʝʯʘʪʣʝʪʴ ʘʩʩʦʮʠʘʮʠʠ ʢʘʨʪ ʟʘ ʨʘʟʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ, ʦʪʨʘʞʘʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ 

ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʚʥʝʩʪʠ 

ʟʘʜʘʥʥʫʶ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ [1, 5]. 

ʇʘʨʘʤʝʪʨʳ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʠ 
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ʥʘ ʦʩʥʦʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʩʦʜʝʨʞʘʪ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʚʝʨʛʘʪʴ ʘʥʘʣʠʟʫ ʜʠʥʘʤʠʢʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʯʘʛʦʚ ʟʘʨʘʟʥʳʭ 

ʙʦʣʝʟʥʝʡ, ʠʥʜʠʢʘʮʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [2, 7, 

8, 12]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʜʣʷ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʙʨʫʮʝʣʣʸʟʫ ʩʣʫʞʠʣʠ: 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʝʞʝʛʦʜʥʳʭ ʦʪʯʝʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2018-2022 ʛʛ. 

ʊʦʯʢʦʡ ʦʪʩʯʸʪʘ ʙʳʣ ʚʟʷʪ 2018 ʛ. ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʦʩʣʝʜʫʶʱʠʡ 

ʧʷʪʠʣʝʪʥʠʡ ʩʨʦʢ ʧʦ ʜʠʥʘʤʠʢʝ ʧʨʦʷʚʣʝʥʠʷ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʨʫʮʝʣʣʸʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʌ ʚ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʥʬʦʨʤʘʮʠʷ ʧʦ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʙʨʫʮʝʣʣʸʟʘ 

ʚʚʦʜʠʣʘʩʴ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ Microsoft Office Excel. 

ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʜʝʨʞʘʣʘ 

ʨʘʟʜʝʣʳ ʦ ʚʩʧʳʰʢʘʭ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʙʨʫʮʝʣʣʘʤʠ 

(ʩʝʨʦʣʦʛʠʯʝʩʢʠ ʧʦʟʠʪʠʚʥʳʭ) ʞʠʚʦʪʥʳʭ. 

ɻʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʘʨʪʦʛʨʘʬʠʠ. ɺ 

ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʣʝʞʠʪ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ArcGIS 

Desktop 10.4. ɼʘʥʥʘʷ ɻʀʉ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ 

ʥʘʙʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʦʪʨʘʟʠʪʴ ʜʠʥʘʤʠʢʫ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʝʟʥʠ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 2018 ʛ. 

ʙʨʫʮʝʣʣʸʟ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʰʝʩʪʠ 

ʨʘʡʦʥʘʭ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: 

ɼʝʨʛʘʯʸʚʩʢʦʤ, ʅʦʚʦʫʟʝʥʩʢʦʤ, ɸʣʛʘʡʩʢʦʤ, 

ʂʨʘʩʥʦʢʫʪʩʢʦʤ, ʈʦʚʝʥʩʢʦʤ ʠ ɹʘʟʘʨʥʦ-

ʂʘʨʘʙʫʣʘʢʩʢʦʤ ʨʘʡʦʥʘʭ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʙʨʫʮʝʣʣʘʤʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʣʠʜʠʨʦʚʘʣʠ ʂʨʘʩʥʦʢʫʪʩʢʠʡ, 

ʈʦʚʝʥʩʢʠʡ ʠ ɸʣʛʘʡʩʢʠʡ ʨʘʡʦʥʳ ʧʦ 100, 86 

ʠ 35 ʛʦʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʣʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʙʨʫʮʝʣʣʸʟʦʤ ʩʢʦʪʘ ʧʦ 

ʨʘʡʦʥʘʤ ʦʙʣʘʩʪʠ ʠʤʝʣʠ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʚ ɹʘʟʘʨʥʦ-ʂʘʨʘʙʫʣʘʢʩʢʦʤ - 11, 

ʚ ʅʦʚʦʫʟʝʥʩʢʦʤ - 10 ʠ ʚ ɼʝʨʛʘʯʸʚʩʢʦʤ - 5. 

ɺ 2019 ʛ. ʙʳʣʦ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʝʥʦ 

ʦʟʜʦʨʦʚʣʝʥʠʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʫʥʢʪʘ ʚ 

ɹʘʟʘʨʥʦ-ʂʘʨʘʙʫʣʘʢʩʢʦʤ ʨʘʡʦʥʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʚ 

ʵʪʠʭ ʨʘʡʦʥʘʭ ʩʦʩʪʘʚʠʣʦ - 11. ɺ 2020 ʛ. 

ʯʠʩʣʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʙʨʫʮʝʣʣʸʟʫ 

ʨʘʡʦʥʦʚ ʜʦʩʪʠʛʣʦ 12. ʂʦʣʠʯʝʩʪʚʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʙʨʫʮʝʣʣʝʟʘ 

ʞʠʚʦʪʥʳʭ ʚ ʨʘʥʝʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʨʘʡʦʥʘʭ ï ɸʣʛʘʡʩʢʦʤ ʠ ʈʦʚʝʥʩʢʦʤ 

ʜʦʩʪʠʛʣʦ ʧʷʪʠ ʠ ʯʝʪʳʨʸʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʟ ʈʦʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠʥʬʝʢʮʠʷ ʧʦʧʘʣʘ ʚ 

ʩʦʩʝʜʥʠʡ ʕʥʛʝʣʴʩʢʠʡ ʨʘʡʦʥ, ʛʜʝ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʯʝʪʳʨʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘ, ʘ ʠʟ ʥʝʛʦ ʚ 

ʩʦʩʝʜʥʠʡ ʉʦʚʝʪʩʢʠʡ ʨʘʡʦʥ, ʛʜʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʦʜʠʥ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʡ 

ʧʫʥʢʪ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʦʜʥʦʤʫ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤʫ ʧʫʥʢʪʫ ʙʳʣʦ ʚ 

ɹʘʣʘʰʦʚʩʢʦʤ ʠ ɺʦʣʴʩʢʦʤ, ʠ ʜʚʘ ʚ 

ʄʘʨʢʩʦʚʩʢʦʤ ʨʘʡʦʥʘʭ. 

ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʩʣʝʜʦʚʘʥʠʝʤ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʦʯʘʛʠ ʚ 

ʄʘʨʢʩʦʚʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʚʩʣʝʜʩʪʚʠʝ ʟʘʚʦʟʘ, ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʙʨʫʮʝʣʣʘʤʠ ʩʢʦʪʘ ʠʟ ʫʞʝ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʅʦʚʦʫʟʝʥʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʠʤʝʚʰʝʛʦ ʦʜʠʥ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʡ ʧʫʥʢʪ. ɺ 

ʇʠʪʝʨʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʚʘ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘ. ɿʘʥʦʩ ʠʥʬʝʢʮʠʠ 

ʤʦʛʣʦ ʙʳʪʴ ʩ ʩʦʩʝʜʥʠʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʂʨʘʩʥʦʢʫʪʩʢʦʛʦ, ʛʜʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ 

ʧʫʥʢʪ ʠʣʠ ʩ ʅʦʚʦʫʟʝʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʆʜʠʥ 

ʧʫʥʢʪ ʥʝ ʙʳʣ ʣʠʢʚʠʜʠʨʦʚʘʥ ʚ 

ɼʝʨʛʘʯʸʚʩʢʦʤ ʨʘʡʦʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʢʦʪʘ ʠʟ ɼʘʛʝʩʪʘʥʘ ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʧʫʥʢʪ ʚ ʉʘʨʘʪʦʚʩʢʦʤ ʨʘʡʦʥʝ. 

ɺ 2021 ʛ. ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢʪʳ 

ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʧʷʪʠ ʨʘʡʦʥʘʭ: 

ʯʝʪʳʨʝ ʚ ʈʦʚʝʥʩʢʦʤ, ʧʦ ʜʚʘ ʚ ɸʣʛʘʡʩʢʦʤ, 

ʅʦʚʦʫʟʝʥʩʢʦʤ, ʇʠʪʝʨʩʢʦʤ ʠ ʦʜʠʥ ʚ 

ʉʘʨʘʪʦʚʩʢʦʤ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʙʨʫʮʝʣʣʸʟʫ 
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ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019-2021 ʛʛ. 

ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʧʦ 

ʙʨʫʮʝʣʣʸʟʫ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019-2021 ʛʛ. 

 

ɺ 2022 ʛ. ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 

ʧʦ ʙʨʫʮʝʣʣʸʟʫ ʦʙʦʩʪʨʠʣʘʩʴ ʚ 

ʂʨʘʩʥʦʢʫʪʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʚʥʦʚʴ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʨʠ ʦʯʘʛʘ. ʇʦ ʦʜʥʦʤʫ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤʫ ʧʫʥʢʪʫ ʦʩʪʘʣʦʩʴ ʚ 

ʯʝʪʳʨʸʭ ʨʘʡʦʥʘʭ: ʚ ʈʦʚʝʥʩʢʦʤ, ʇʠʪʝʨʩʢʦʤ 

ʠ ɸʣʛʘʡʩʢʦʤ. ɺ ʨʘʥʝʝ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ 

ʙʨʫʮʝʣʣʸʟʫ ʚ ʉʘʤʦʡʣʦʚʩʢʦʤ ʨʘʡʦʥʝ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʦʯʘʛ, 

ʚʩʣʝʜʩʪʚʠʝ ʟʘʥʦʩʘ ʠʥʬʝʢʮʠʠ ʠʟ ʩʦʩʝʜʥʝʡ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥʳ ʠ ʧʫʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʨʫʮʝʣʣʸʟʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʫʩʪʘʥʦʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

ɻʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʝʨʚʠʯʥʳʭ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ ʢʘʨʪʦʛʨʘʬʠʠ. ɻʀʉ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ 

ʥʘʙʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʛʣʷʜʥʦ ʦʪʨʘʟʠʪʴ ʜʠʥʘʤʠʢʫ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʝʟʥʠ 

ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ. 
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ʈʝʟʶʤʝ 

 

ʉʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ ʞʠʚʦʪʥʳʭ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʰʠʨʦʢʫʶ ʚʝʪʝʨʠʥʘʨʥʫʶ ʧʨʘʢʪʠʢʫ, ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ 

ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʢʘʨʪʠʥʳ ʦʙ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. ʅʘ ʧʨʠʤʝʨʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʙʨʫʮʝʣʣʸʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ, ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʚʩʧʳʰʢʠ ʠʥʬʝʢʮʠʠ, ʧʫʪʠ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ 

ʚ ʮʝʣʦʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʨʫʮʝʣʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

APPLICATION OF MAPPING FOR EPIZOOTIC ASSESSMENT OF BRUCELLOSIS ON THE 

EXAMPLE OF A SINGLE REGION 

 

Agoltsov V.A., Padilo L.P., Biryukova O.P., Popova O.M., Kalabekov M.I. 

Summary 

 

The creation of databases on infectious animal diseases and the development of 

geoinformation systems for the purpose of monitoring the epizootic situation with subsequent 

implementation in wide veterinary practice is the best solution to the problem of creating a unified 

picture of the epizootic situation. Mapping the dynamics of spatial and temporal changes in the 

epizootic situation can significantly increase the efficiency of the analysis of the origin, formation 

and spread of epizootic foci of infectious diseases. On the example of a single region of cattle 

unfavorable for brucellosis, the ways of penetration of the pathogen, the activity of the 

manifestation of an outbreak of infection, the ways of its spread, and, in general, the possibility of 

assessing the effectiveness of ongoing health measures have been established. The purpose of this 

study was to study the features of the epizootic process of brucellosis in cattle on the territory of the 

Saratov region, using mapping of its manifestation in time and space. 
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ɺʃʀʗʅʀɽ ɼʆɹɸɺʂʀ ʅɸʉʓʑɽʅʅʆɻʆ ɸʄʀʅʆʂʀʉʃʆʊɸʄʀ 

ʉʊʈʋʂʊʋʈʀʈʆɺɸʅʅʆɻʆ ʎɽʆʃʀʊɸ ʅɸ ʈɸɿʄʅʆɾɽʅʀɽ ʃɸɹʆʈɸʊʆʈʅʓʍ 

ʄʓʐɽʁ 

 

ɸʢʠʤʦʚʘ ʄ.ɸ.1,2 ï ʘʩʧʠʨʘʥʪ, ʛʣʘʚʥʳʡ ʟʦʦʪʝʭʥʠʢ, ɼʝʞʘʪʢʠʥʘ ʉ.ɺ.1 ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

ʉʘʣʤʠʥʘ ɽ.ʉ.1 ï ʘʩʧʠʨʘʥʪ, ɸʭʤʝʪʦʚʘ ɺ.ɺ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ɼʝʞʘʪʢʠʥ ʄ.ɽ.1 ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

 
1ʌɻɹʆʋ ɺʆ çʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè 

2ɸʆ çʅʇʆ çɼʆʄ ʌɸʈʄɸʎʀʀè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʳʰʠ, ʙʣʘʛʦʧʦʣʫʯʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʠ ʦʙʦʛʘʱʸʥʥʳʡ ʮʝʦʣʠʪ 

Keywords: mice, welfare of laboratory animals, reproduction, feed additive, activated and 

enriched zeolite 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʜʦʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʧʦʠʩʢʫ ʘʣʴʪʝʨʥʘʪʠʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʥʘ ʞʠʚʦʪʥʳʭ. 

ɹʠʦʤʝʜʠʮʠʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʧʨʝʞʥʝʤʫ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʞʠʚʦʪʥʳʭ, 

ʧʦʵʪʦʤʫ ʝʞʝʛʦʜʥʦ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʣʣʠʦʥʳ ʞʠʚʦʪʥʳʭ. 

ʂʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ, ʥʝʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨ ʠ ʧʨʦʩʪʦʪʘ ʩʦʜʝʨʞʘʥʠʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʦʤʫ, ʯʪʦ ʤʳʰʠ ʩʪʘʣʠ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ ʚ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [1, 9]. 

ʋʩʧʝʰʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ. ʉʤʝʨʪʥʦʩʪʴ 

ʜʝʪʝʥʳʰʝʡ ʚʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ ʟʘʤʝʪʥʦ 

ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʨʠʚʦʜʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʳʰʝʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ, ʯʪʦʙʳ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʕʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʮʝʣʠ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʨʝʙʫʝʤʦʡ 

ɼʠʨʝʢʪʠʚʦʡ 2010/63/ɽʉ [10-11]. ʈʘʥʥʷʷ 

ʛʠʙʝʣʴ ʜʝʪʝʥʳʰʝʡ ʤʳʰʝʡ ʷʚʣʷʝʪʩʷ 

ʦʙʱʝʠʟʚʝʩʪʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 

ʤʳʰʝʡ, ʢʦʪʦʨʘʷ ʷʚʥʦ ʤʦʞʝʪ ʫʭʫʜʰʠʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʬʝʨʪʠʣʴʥʫʶ 

ʦʮʝʥʢʫ ʞʠʚʦʪʥʳʭ. ʄʳʰʠ ICR (CD1) ʠ 

ʤʳʰʝʡ ʣʠʥʠʠ BALB/c ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʣʠʥʠʷʤʠ ʚ 

ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʦ ʜʘʥʥʳʤ 

ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʪʝʣʠ 

ʩʤʝʨʪʥʦʩʪʠ ʜʝʪʝʥʳʰʝʡ ʧʝʨʝʜ ʦʪʲʝʤʦʤ 

ʚʘʨʴʠʨʫʶʪʩʷ, ʥʦ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 50 % [2-

3, 14]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʤʝʨʪʥʦʩʪʴ 

ʜʝʪʝʥʳʰʝʡ ʜʦ ʦʪʲʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, 

ʦʙʱʝʧʨʠʥʷʪʦ ʧʝʨʚʳʡ ʧʦʜʩʯʝʪ ʱʝʥʢʦʚ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʦʪʲʝʤʝ ʥʘ 18-27 ʜʝʥʴ 

ʞʠʟʥʠ. ʄʝʨʪʚʳʝ ʜʝʪʝʥʳʰʠ ʯʘʩʪʦ ʦʩʪʘʶʪʩʷ 

ʥʝʟʘʤʝʯʝʥʥʳʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʥʝʨʝʜʢʦ ʠʭ 

ʩʲʝʜʘʝʪ ʤʘʪʴ. ʇʦʪʝʨʷ ʱʝʥʢʦʚ ʠʣʠ ʜʘʞʝ 

ʚʩʝʛʦ ʧʦʤʝʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʦʤ ʧʦʤʝʪʝ, 

ʩʯʠʪʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʷʚʣʝʥʠʝʤ ʠʟ-ʟʘ 

ʥʝʦʧʳʪʥʦʩʪʠ ʤʦʣʦʜʦʡ ʤʘʪʝʨʠ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʢʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʥʠʞʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ ʧʨʠʟʥʘʚʘʣʦʩʴ 

ʧʨʠʟʥʘʢʦʤ ʫʭʫʜʰʝʥʠʷ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ [8, 15]. 

ʉʤʝʨʪʥʦʩʪʴ ʱʝʥʢʦʚ ʧʝʨʝʜ ʦʪʲʝʤʦʤ 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʫʶ ʯʘʩʪʦ ʫʧʫʩʢʘʶʪ 

ʠʟ ʚʠʜʫ. ʇʨʠʯʠʥʳ ʛʠʙʝʣʠ ʱʝʥʢʦʚ ʥʝ ʚʩʝʛʜʘ 

ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ. ɼʝʪʝʥʳʰʠ ʤʳʰʝʡ 

ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʤʘʪʝʨʠʥʩʢʠʭ ʢʘʯʝʩʪʚ 

ʩʘʤʢʠ. ɼʘʞʝ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʨʝʜʝ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʪʨʝʩʩ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ. ʇʦʣʥʦʮʝʥʥʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʚʣʠʷʝʪ ʥʘ ʤʘʪʝʨʠʥʩʢʦʝ 

ʧʦʚʝʜʝʥʠʝ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʪʦʤʩʪʚʘ.  

ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ, 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ 
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ʢʨʝʤʥʠʡ ʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ. ʎʝʦʣʠʪʳ 

ʠʟʜʘʚʥʘ ʧʨʠʤʝʥʷʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ/ʠʣʠ ʣʝʯʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. 

ʇʨʠʨʦʜʥʳʝ ʮʝʦʣʠʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ 

ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʧʦʚʳʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ 

ʞʠʚʦʪʥʳʭ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ ʵʪʠʭ ʘʛʨʦʤʠʥʝʨʘʣʦʚ [4-5]. 

ʅʝʜʘʚʥʠʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʭ ʨʦʣʴ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʤʦʣʦʯʥʳʭ 

ʢʦʨʦʚ [11]. ʂʨʦʤʝ ʪʦʛʦ, ʥʦʚʳʝ ʜʘʥʥʳʝ 

ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʮʝʦʣʠʪʦʚ ʥʘ 

ʞʠʚʦʪʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʚʢʣʶʯʘʷ 

ʢʠʰʝʯʥʳʝ ʧʘʨʘʟʠʪʘʨʥʳʝ ʠʥʬʝʢʮʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʞʠʚʦʪʥʳʤ 

ʧʨʠʨʦʜʥʦʛʦ ʮʝʦʣʠʪʘ ʫʣʫʯʰʘʝʪʩʷ 

ʬʝʨʪʠʣʴʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʧʦʪʦʤʩʪʚʘ. ʆʪʤʝʯʝʥʦ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʮʝʦʣʠʪʘ ʥʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʞʠʚʦʪʥʳʭ [7, 9]. 

ɺʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʫʯʸʥʳʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 

ʥʘ ʙʘʣʘʥʩʠʨʦʚʘʥʠʠ ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ. 

ʇʨʦʚʦʨʦʚʘ ʅ.ɸ. ʠ ɼʝʞʘʪʢʠʥ ʄ.ɽ. (2021) 

ʧʦʜʥʠʤʘʶʪ ʚʦʧʨʦʩ ʦ ʚʘʞʥʦʩʪʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʠʤʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʫʩʪʘʥʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʦʛʘʱʝʥʠʷ, 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʡ 

ʜʦʙʘʚʢʠ, ʩ ʫʯʸʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʦʛʨʝʚʘ 

ʩʤʝʩʠ [4, 6, 9]. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʦʧʠʩʘʥʥʳʭ 

ʬʘʢʪʦʚ, ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʷ ʜʦʙʘʚʢʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʠ ʥʘʩʳʱʝʥʥʦʛʦ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʮʝʦʣʠʪʘ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʧʦʪʦʤʩʪʚʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʥʘʤʝʯʝʥʥʦʡ ʮʝʣʠ ʠ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʥʘ ʦʩʥʦʚʝ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʖʰʘʥʩʢʦʝè ʋʣʴʷʥʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʜʦʣʷ 97,09 %), ʥʘʩʳʱʝʥʥʦʛʦ ʚ 

ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʧʘʨʘʪʦʤ 

çɺʠʪʘɸʤʠʥè (2,91 %), ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ 

çʉʝʤʠʨʘʤʠʜʘè, ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ɸʆ çʅʇʆ 

çɼʆʄ ʌɸʈʄɸʎʀʀè ʠ ʥʘ ʢʘʬʝʜʨʝ 

çʄʦʨʬʦʣʦʛʠʷ, ʬʠʟʠʦʣʦʛʠʷ ʠ ʧʘʪʦʣʦʛʠʷ 

ʞʠʚʦʪʥʳʭè ʌɻɹʆʋ ɺʆ ʋʣʴʷʥʦʚʩʢʠʡ ɻɸʋ 

ʚ 2022 ʛ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʘʤʮʳ ʠ ʩʘʤʢʠ ʘʫʪʙʨʝʜʥʳʭ 

ʤʳʰʝʡ ʣʠʥʠʡ ICR CD-1 (n=60) ʠ BALB/C 

(n=60). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʙʘʚʢʠ 

ɻʨʫʧʧʘ ɺʠʜ, ʣʠʥʠʷ (ʩʦʦʪʥʦʰʝʥʠʝ ʩʘʤʮʦʚ ʢ 

ʩʘʤʢʘʤ ʚ ʢʣʝʪʢʝ, ʢʦʣ-ʚʦ ʛʦʣʦʚ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ 

ʂʦʥʪʨʦʣʴ 1 
ʄʳʰʠ, ICR CD-1; 10 ʩʘʤʮʦʚ ʠ 

20 ʩʘʤʦʢ 

ʆʈ (ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ) 

ʂʦʥʪʨʦʣʴ 2 ʄʳʰʠ, BALB/C; 10 ʩʘʤʮʦʚ ʠ 20 ʩʘʤʦʢ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 1 
ʄʳʰʠ, ICR CD-1; 10 ʩʘʤʮʦʚ ʠ 

20 ʩʘʤʦʢ 

ʆʈ+ ʮʝʦʣʠʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ, 

ʥʘʩʳʱʝʥʥʳʡ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

çɺʠʪʘɸʤʠʥè 
ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 2 ʄʳʰʠ, BALB/C; 10 ʩʘʤʮʦʚ ʠ 20 ʩʘʤʦʢ 

 

ʂʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʧʨʠʤʝʥʷʣʠ 

ʩʘʤʮʘʤ ʠ ʩʘʤʢʘʤ ʤʳʰʝʡ ʦʙʝʠʭ ʣʠʥʠʡ 

ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʩʘʜʢʠ (ʩʩʘʞʠʚʘʥʠʷ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ) ʚ ʜʦʟʝ 1 ʢʛ 

ʜʦʙʘʚʢʠ ʥʘ 1 ʢʛ ʢʦʨʤʘ. ʇʨʠ ʵʪʦʤ ʥʘ 1 

ʤʳʰʴ ʚʳʜʘʚʘʣʠ ʥʝ ʤʝʥʝʝ 14 ʛʨʘʤʤ ʢʦʨʤʘ ʚ 

ʩʫʪʢʠ, ʚʦʜʘ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʚʚʦʣʶ. ʅʘ 14-

ʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʦʪʲʝʤ 

ʩʘʤʮʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʘʤʦʢ ʤʳʰʝʡ ʩʦʜʝʨʞʘʣʠ 

ʧʦʧʘʨʥʦ ʚ ʢʣʝʪʢʝ. ʅʘʯʠʥʘʷ ʩ 18 ʧʦ 25 ʜʝʥʴ 

ʧʦʩʣʝ ʩʘʜʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʦʩʤʦʪʨ ʛʥʝʟʜʘ ʥʘ 

ʥʘʣʠʯʠʝ ʱʝʥʢʦʚ, ʚʝʣʠ ʧʦʜʩʯʝʪ. ʋ 
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ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʩʦ 2-ʛʦ ʜʥʷ ʧʦʩʣʝ 

ʨʦʞʜʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠ ʩʨʦʢʠ ʦʪʣʠʧʘʥʠʷ 

ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ, ʩ 4-ʛʦ ʜʥʷ ï ʩʨʦʢʠ 

ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʩ 6-ʛʦ ʜʥʷ ï ʩʨʦʢʠ ʦʪʢʨʳʪʠʷ ʛʣʘʟ. 

ʅʘ 21-ʡ ʜʝʥʴ ʧʦʩʣʝ ʨʦʜʦʚ ʜʘʚʘʣʠ ʦʙʱʫʶ 

ʦʮʝʥʢʫ ʩʦʭʨʘʥʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʪʦʤʩʪʚʘ ʦʮʝʥʠʚʘʣʠ: ʘ) ʦʪ 

ʨʦʞʜʝʥʠʷ ʜʦ ʦʪʲʝʤʘ ʥʘ 21 ʜʝʥʴ ʞʠʟʥʠ ʜʣʷ 

ICR CD-1 ʠ ʥʘ 30 ʜʝʥʴ ʜʣʷ BALB/C; ʙ) ʦʪ 

ʦʪʲʸʤʘ ʜʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ 

ʞʠʚʦʪʥʦʛʦ (7 ʥʝʜʝʣʴ ʞʠʟʥʠ ʞʠʚʦʪʥʦʛʦ). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʫʯʠʪʳʚʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʪʦʤʩʪʚʘ, ʨʦʜʠʚʰʠʭ ʩʘʤʦʢ, ʷʣʦʚʦʩʪʴ, 

ʩʨʝʜʥʠʡ ʚʳʭʦʜ ʧʦʪʦʤʩʪʚʘ ʥʘ 1 ʩʘʤʢʫ, 

ʩʤʝʨʪʥʦʩʪʴ ʧʦʪʦʤʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʳʙʨʘʢʦʚʢʘ ʠ ʠʪʦʛʦʚʘʷ ʩʦʭʨʘʥʥʦʩʪʴ 

ʤʦʣʦʜʥʷʢʘ (ʊʘʙʣʠʮʘ 2).

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʜʦʙʘʚʢʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʤʳʰʝʡ 

ɻʨʫʧʧʘ 

ʏʠʩʣʦ 

ʨʦʜʠʚʰʠʭ 

ʩʘʤʦʢ/ ʚʩʝ 

ʩʘʤʢʠ (n) 

ʗʣʦʚʦʩʪʴ, 

% 

ʉʨʝʜʥʠʡ 

ʚʳʭʦʜ 

ʧʦʪʦʤʩʪʚʘ ʥʘ 

ʩʘʤʢʫ, ʛʦʣʦʚ 

ʉʤʝʨʪʥʦʩʪʴ 

ʧʦʪʦʤʩʪʚʘ ʜʦ 

ʦʪʲʝʤʘ, % 

ʉʤʝʨʪʥʦʩʪʴ 

ʧʦʪʦʤʩʪʚʘ ʜʦ 

ʬʠʟʠʦʣʦʛ-ʡ 

ʟʨʝʣʦʩʪʠ, % 

ʂʦʥʪʨʦʣʴ 1 16/20 20 % 5,6Ñ0,75 6,4 2,8 

ʆʧʳʪ 1 17/20 15 % 6,2Ñ0,37 2,1 0,8 

ʂʦʥʪʨʦʣʴ 2 5/20 75 % 3,2Ñ0,66 43,5 4,1 

ʆʧʳʪ 2 7/20 65 % 4,8Ñ0,37 25,0 4,2 

 

ʆʙʦʙʱʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ 

ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʠ 

ʦʙʦʛʘʱʸʥʥʦʛʦ ʮʝʦʣʠʪʘ ʥʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʩʘʤʦʢ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ 

ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʛʜʝ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʯʠʩʣʦ 

ʨʦʜʠʚʰʠʭ ʩʘʤʦʢ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ; ʷʣʦʚʦʩʪʴ ʥʠʞʝ ʥʘ 5-10 % ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʥʠʠ ʞʠʚʦʪʥʳʭ; ʩʨʝʜʥʠʡ 

ʚʳʭʦʜ ʧʦʪʦʤʩʪʚʘ ʥʘ ʩʘʤʢʫ ʥʝʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʰʘʣ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. ʄʳʰʠ ICR CD-1 

ʙʦʣʝʝ ʧʣʦʜʦʚʠʪʳ, ʥʝʞʝʣʠ ʣʠʥʠʷ BALB/C, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʢʘʢ ʚ ʦʧʳʪʥʳʭ, ʪʘʢ ʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. ʉʨʝʜʥʠʡ ʚʳʭʦʜ 

ʧʦʪʦʤʩʪʚʘ ʥʘ ʩʘʤʢʫ ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʥʝʞʝʣʠ ʚ 

ʢʦʥʪʨʦʣʝ, ʦʜʥʘʢʦ ʥʝ ʚ ʧʨʝʜʝʣʘʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ.  

ʆʮʝʥʠʚʘʷ ʩʤʝʨʪʥʦʩʪʴ ʧʦʪʦʤʩʪʚʘ ʜʦ 

ʦʪʲʝʤʘ, ʫ ʤʳʰʝʡ ICR CD-1 ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʥʪ ʩʤʝʨʪʥʦʩʪʠ ʫ 

ʱʝʥʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʯʪʠ ʚ ʪʨʠ 

ʨʘʟʘ ʚʳʰʝ (6,4 %) ʥʝʞʝʣʠ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ, ʛʜʝ ʤʘʪʝʨʷʤ ʩʢʘʨʤʣʠʚʘʣʠ ʮʝʦʣʠʪ 

(2,1 %). ʕʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʠ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʫ ʤʳʰʝʡ 

BALB/C. ɻʜʝ ʧʘʜʝʞ ʜʦ 21 ʜʥʷ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ 2 ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 43,5 %, 

ʪʦʛʜʘ ʢʘʢ ʛʠʙʝʣʴ ʱʝʥʷʪ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 2 

ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 25 %. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʠʙʝʣʠ 

ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʧʝʨʚʳʝ ʧʷʪʴ ʜʥʝʡ ʞʠʟʥʠ 

ʞʠʚʦʪʥʳʭ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʱʝʥʢʦʚ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ ʧʨʦʠʩʭʦʜʠʣʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʙʝʟ 

ʧʘʪʦʣʦʛʠʡ (ʦʪʣʠʧʘʥʠʝ ʛʣʘʟ, ʫʰʝʡ, 

ʧʦʷʚʣʝʥʠʝ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪ.ʜ.). 

ʇʨʦʮʝʥʪ ʩʤʝʨʪʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ ʚ 

ʧʝʨʠʦʜ ʩ 21 ʜʥʷ ʞʠʟʥʠ (ʧʦʩʣʝ ʦʪʩʘʜʢʠ ʦʪ 

ʤʘʪʝʨʝʡ) ʠ ʜʦ 7 ʥʝʜʝʣʴ ʞʠʟʥʠ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ 1, ʙʳʣʘ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʥʠʞʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 1, 0,8 % ʠ 2,8 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʮʝʥʠʚʘʷ ʜʘʥʥʳʡ 

ʧʘʨʘʤʝʪʨ ʫ BALB/C, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ 

ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʇʘʜʝʞ ʧʦʪʦʤʩʪʚʘ ʢʦʥʪʨʦʣʴ 2 ʩʦʩʪʘʚʠʣ 4,1 

%, ʘ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 4,2 %. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʟʤʥʦʞʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚʘʞʥʘʷ ʯʘʩʪʴ 

ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʪʨʝʙʫʶʱʘʷ 

ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʠ 

ʥʘʩʳʱʝʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

çɺʠʪʘɸʤʠʥè ʧʨʠʨʦʜʥʦʛʦ ʮʝʦʣʠʪʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʫʚʝʣʠʯʝʥʠʷ 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʜʦʙʘʚʢʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʠ ʥʘʩʳʱʝʥʥʦʛʦ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ çɺʠʪʘɸʤʠʥè ʮʝʦʣʠʪʘ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʪʦʤʩʪʚʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ. ɺ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʠ ʥʘʩʳʱʝʥʥʦʛʦ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ çɺʠʪʘɸʤʠʥè ʮʝʦʣʠʪʘ: ʘ) ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʭʦʜ ʧʦʪʦʤʩʪʚʘ ʫ ʤʳʰʝʡ ICR CD-1 

ʠ ʤʳʰʝʡ BALB/C; ʙ) ʚ 3 ʨʘʟʘ ʫʤʝʥʴʰʘʝʪ ʩʤʝʨʪʥʦʩʪʴ ʧʦʪʦʤʩʪʚʘ ʜʦ ʦʪʲʝʤʘ ʫ ʤʳʰʝʡ ICR CD-

1; ʚ) ʧʦʩʣʝ ʦʪʲʝʤʘ ʩʥʠʞʘʝʪ ʩʤʝʨʪʥʦʩʪʴ ʜʣʷ ʤʳʰʝʡ ICR CD-1; ʛ) ʧʦʩʣʝ ʦʪʲʝʤʘ ʥʝ ʦʢʘʟʘʣʦ 

ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʜʣʷ ʤʳʰʝʡ ʣʠʥʠʠ BALB/C.  

 

THE EFFECT OF THE ADDITION OF AMINO ACID-ENRICHED AND STRUCTURED 

ZEOLITE ON THE REPRODUCTION OF LABORATORY MICE 

 

Akimova M.A., Dezhatkina S.V., Salmina E.S., Akhmetova V.V., Dezhatkin ʄ.ɽ. 

Summary 

 

The aim of the study was to establish the effects of the addition of structured and amino 

acid-rich "VitaAmin" zeolite on the survival of offspring of laboratory mice. In the course of 

research, it was found that the use of structured and amino acid-rich "VitaAmin" zeolite: a) 

increases the yield of offspring in ICR CD-1 mice and BALB/C mice; b) reduces the mortality of 

offspring by 3 times before weaning in ICR CD-1 mice; c) after weaning reduces mortality for ICR 

CD-1 mice; d) after weaning had no effect on reducing mortality for mice of the line BALB/C. 
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ɿʥʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ 

ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʦʚ 

ʦʥʪʦʛʝʥʝʟʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʞʠʚʦʪʥʳʭ. ʄʝʨʦʧʨʠʷʪʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʧʘʪʦʣʦʛʠʠ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʦʩʦʙʝʥʥʦ, ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ [6-9]. ʅʘʨʫʰʝʥʠʝ 

ʬʫʥʢʮʠʠ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ 

ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʵʪʠʦʣʦʛʠʡ 

ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʘ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1-5]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠʦʨʠʪʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʚʣʠʷʥʠʷ ʥʘ ʥʝʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʦʮʝʩʩʦʚ 

ʢʦʨʤʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ [10-11]. ɺ ʩʚʷʟʠ ʩ 

ʯʝʤ ʧʝʨʝʜ ʫʯʝʥʳʤʠ ʤʦʨʬʦʣʦʛʘʤʠ ʩʪʘʚʠʪʩʷ 

ʟʘʜʘʯʘ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʛʝʨʤʝʥʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʦʪ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʬʫʥʢʮʠʷ ʨʘʟʤʥʦʞʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʜʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʦʣʦʢʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʠʝ 

ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʤʘʪʢʠ ʫ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʤʘʪʢʠ ʪʝʣʦʢ 

ʩʣʝʜʫʶʱʠʭ ʚʦʟʨʘʩʪʦʚ: ʧʨʠ ʨʦʞʜʝʥʠʠ, 3 

ʤʝʩʷʮʘ, 6 ʤʝʩʷʮʝʚ, 12 ʤʝʩʷʮʝʚ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ 12 ʛʦʣʦʚ ʩʧʝʮʠʘʣʴʥʦ 

ʫʙʠʪʳʭ ʪʝʣʦʢ ʧʦ ʪʨʠ ʛʦʣʦʚʳ ʠʟ ʢʘʞʜʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. 

ʇʝʨʝʜ ʫʙʦʝʤ ʧʨʦʚʦʜʠʣʠ 

ʚʟʚʝʰʠʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʚʝʩʘʭ ɺʕʊ -1- 1ʉ-ɾ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 10 ʛ. 

ʇʦʩʣʝ ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚʩʢʨʳʪʠʝ 

ʙʨʶʰʥʦʡ, ʪʘʟʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʠʟʚʣʝʢʘʣʠ 

ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ, ʧʫʪʝʤ ʦʪʜʝʣʝʥʠʷ ʦʪ 

ʰʠʨʦʢʦʡ ʤʘʪʦʯʥʦʡ ʩʚʷʟʢʠ ʠ 

ʧʝʨʝʚʘʛʠʥʘʣʴʥʦʡ ʢʣʝʪʯʘʪʢʠ. ʀʩʧʦʣʴʟʫʷ 

ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʧʨʝʧʘʨʦʚʢʫ ʤʘʪʢʠ, 

ʦʪʜʝʣʷʣʠ ʝʝ ʦʪ ʚʣʘʛʘʣʠʱʘ, ʤʘʪʦʯʥʦʡ ʪʨʫʙʳ 

ʠ ʙʨʳʞʝʡʢʠ. ʄʘʪʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʧʦʩʣʝ 

ʚʩʢʨʳʪʠʷ ʞʠʚʦʪʥʳʭ, ʚʟʚʝʰʠʚʘʣʘʩʴ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ ʜʣʷ ʘʫʪʦʧʩʠʠ -

2ɺɺ6133-2 ʩ ʪʦʯʥʦʩʪʴʶ 0,001 ʛ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʤʘʪʢʠ ʦʪʜʝʣʷʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʦʢʫʣʷʨʥʦʡ ʣʫʧʦʡ ɹʃ-2 

ʠ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʄɹʉ-

12. ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʣʠʥʝʡʢʠ, ʢʫʨʚʠʤʝʪʨʘ, 

ʢʨʦʥʮʠʨʢʫʣʷ. ʇʦ ʜʘʥʥʳʤ ʘʙʩʦʣʶʪʥʦʡ 

ʤʘʩʩʳ ʦʨʛʘʥʘ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʜʣʠʥʳ) ʦʧʨʝʜʝʣʷʣʠ ʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʩʪʨʫʢʪʫʨ ʤʘʪʢʠ ʢ 

ʤʘʩʩʝ ʪʝʣʘ, ʤʘʩʩʝ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʠ ʠʭ 

ʜʣʠʥʳ, ʘ ʪʘʢʞʝ ʚʳʯʠʩʣʷʣʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ (ʂʀʈ). 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʝʥʢʠ 

ʦʙʦʣʦʯʝʢ ʤʘʪʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ɺʦʣʢʦʚʦʡ-

ɽʣʝʮʢʦʛʦ. ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʘʨʠʘʮʠʦʥʥʦ-ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʢʦʤʧʣʝʢʩʘ Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋ ʪʝʣʦʢ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʤʘʩʩʘ ʤʘʪʢʠ ʧʨʠ 

ʨʦʞʜʝʥʠʠ, ʙʳʣʘ 12,04Ñ0,12 ʛ., 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ (ʦʤ) ʤʘʪʢʠ ʢ ʤʘʩʩʝ 

ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʩʦʩʪʘʚʠʣʘ 24,56 %. 

ʆʧʨʝʜʝʣʝʥʠʝʤ ʤʘʩʩʳ ʩʪʨʫʢʪʫʨ ʤʘʪʢʠ ʧʦ 

ʦʪʜʝʣʘʤ ʫʩʪʘʥʦʚʣʝʥʦ: ʤʘʩʩʘ ʨʦʛʦʚ ʤʘʪʢʠ 

ʩʦʩʪʘʚʣʷʣʘ 6,50Ñ0,40 ʛ ʠʣʠ 54,00 % ʦʪ 

ʤʘʩʩʳ ʤʘʪʢʠ (ʊʘʙʣʠʮʘ 1).  

ʄʘʩʩʘ ʪʝʣʘ ʤʘʪʢʠ ʫ ʪʝʣʦʢ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʙʳʣʘ 2,85Ñ0,16 ʛ ʠʣʠ 23,70 % ʦʪ 

ʤʘʩʩʳ ʤʘʪʢʠ. ʄʘʩʩʘ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʵʪʦʤ 

ʚʦʟʨʘʩʪʝ ʙʳʣʘ 2,69Ñ0,48 ʛ ʠʣʠ 22,30 % ʦʪ 

ʤʘʩʩʳ ʤʘʪʢʠ. ʐʝʡʢʘ ʤʘʪʢʠ ʫ ʪʝʣʦʢ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʠʤʝʝʪ ʜʣʠʥʫ 1,75Ñ0,12 ʩʤ., 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʣʠʥʘ (ʦʜ) ʢ ʜʣʠʥʝ ʨʦʛʦʚ 

ʤʘʪʢʠ ï 22,15 %. ɼʣʠʥʘ ʨʦʛʦʚ ʤʘʪʢʠ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʦʢ ʙʳʣʘ 7,82Ñ0,65 ʩʤ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʰʝʡʢʠ ʤʘʪʢʠ ʢ ʤʘʩʩʝ 

ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʩʦʩʪʘʚʠʣʘ 41,38 % 

(ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʤʘʪʢʠ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ 

ɺʦʟʨʘʩʪ, ʤʝʩ. 

ʄʘʩʩʘ ʩʪʨʫʢʪʫʨ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʛ 

ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ 
ʤʘʩʩʘ ʤʘʪʢʠ ʪʝʣʘ  ʰʝʡʢʘ  ʨʦʛʘ ʤʘʪʢʠ  

ʇʨʠ ʨʦʞʜʝʥʠʠ 49,02Ñ0,26 12,04Ñ0,12 2,85Ñ0,16 2,69Ñ0,48 6,50Ñ0,40 

3 ʤʝʩ. 96,04Ñ0,27 26,25Ñ0,63 6,31Ñ0,72 7,02Ñ0,47 12,42Ñ0,12 

6 ʤʝʩ. 307,18Ñ2,19 98,66Ñ0,42 12,70Ñ0,87 23,20Ñ1,18 62,76Ñ2,63 

12 ʤʝʩ. 534,60Ñ7,42 240,26Ñ3,02 38,60Ñ0,82 52,86Ñ1,72 148,80Ñ2,96 

 

ʊʘʙʣʠʮʘ 2 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʤʘʪʢʠ ʠ ʝʝ ʦʪʜʝʣʦʚ 

ɺʦʟʨʘʩʪ, ʤʝʩ. 
ʇʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ 

ʤʘʪʢʘ ʰʝʡʢʘ ʪʝʣʦ ʨʦʛʘ ʤʘʪʢʠ  

3 ʤʝʩ. 1,18 1,60 1,40 0,90 

6 ʤʝʩ. 2,76 2,30 0,86 4,05 

12 ʤʝʩ. 1,44 1,28 2,03 1,37 

 

ʂ ʪʨʝʭʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʠ ʢʦʥʮʫ 

ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʤʘʩʩʘ ʤʘʪʢʠ ʚʦʟʨʦʩʣʘ ʚ 

2,18 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʘ 26,25Ñ0,63 ʛ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʤʘʩʩʳ 

ʤʘʪʢʠ ʩʦʩʪʘʚʠʣ 1,18. ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 

ʤʘʪʢʠ ʧʦ ʦʪʜʝʣʘʤ ʙʳʣʦ ʥʝ ʦʜʠʥʘʢʦʚʳʤ. 

ʄʘʩʩʘ ʰʝʡʢʠ ʤʘʪʢʠ ʫʚʝʣʠʯʠʣʘʩʴ 2,61 ʨʘʟʘ 

ʠ ʩʦʩʪʘʚʠʣʘ 7,02Ñ0,47 ʛ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʰʝʡʢʠ ʤʘʪʢʠ 

ʩʦʩʪʘʚʠʣ 1,60. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʰʝʡʢʠ 

ʤʘʪʢʠ ʢ ʤʘʩʩʝ ʤʘʪʢʠ ʚʦʟʨʦʩʣʘ ʠ ʩʦʩʪʘʚʠʣʘ 

26,74%. ʄʘʩʩʘ ʪʝʣʘ ʤʘʪʢʠ ʫʚʝʣʠʯʠʣʘʩʴ 

2,40 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʘ 6,31Ñ0,72 ʛ., 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʣʘ 

ʤʘʪʢʠ ʩʦʩʪʘʚʠʣ 1,40. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ 

ʪʝʣʘ ʤʘʪʢʠ ʢ ʤʘʩʩʝ ʤʘʪʢʠ ʩʦʩʪʘʚʠʣʘ 25,70 

%. ʄʘʩʩʘ ʨʦʛʦʚ ʤʘʪʢʠ ʢ ʪʨʝʭʤʝʩʷʯʥʦʤʫ 

ʚʦʟʨʘʩʪʫ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,02 ʨʘʟʘ ʠ 

ʩʦʩʪʘʚʠʣʘ 12,42Ñ0,12 ʛ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʨʦʛʦʚ ʤʘʪʢʠ ʩʦʩʪʘʚʠʣ 

0,90. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʨʦʛʦʚ ʤʘʪʢʠ ʢ 

ʤʘʩʩʝ ʤʘʪʢʠ ʩʥʠʟʠʣʘʩʴ ʥʘ 18 %. ɺ ʧʝʨʠʦʜ ʩ 

ʨʦʞʜʝʥʠʷ ʜʦ ʪʨʝʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʝʪ ʰʝʡʢʘ ʤʘʪʢʠ, 

ʪʝʣʦ ʤʘʪʢʠ ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥ ʨʦʩʪ ʤʘʩʩʳ 

ʨʦʛʦʚ ʤʘʪʢʠ. ɼʣʠʥʘ ʰʝʡʢʠ ʤʘʪʢʠ ʢ 

ʪʨʝʭʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʪʝʣʦʢ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,29 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʘ 

2,08Ñ0,25 ʩʤ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʜʣʠʥʳ 

ʰʝʡʢʠ ʤʘʪʢʠ ʫ ʪʨʝʭʤʝʩʷʯʥʳʭ ʪʝʣʦʢ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 7 ʨʘʟ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʣʠʥʘ ʰʝʡʢʠ ʤʘʪʢʠ ʜʣʠʥʝ 

ʨʦʛʦʚ ʤʘʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 

22,76 %.  

ɺ ʰʝʩʪʠʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʤʘʩʩʘ 

ʤʘʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʠʦʜʦʤ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ, ʚ 8,32 ʨʘʟʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 98,66Ñ0,42 ʛ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʦʩʪʘ ʤʘʪʢʠ ʚ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ 

ʤʘʢʩʠʤʘʣʝʥ ʠ ʩʦʩʪʘʚʣʷʝʪ 2,87 ʨʘʟʘ. 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʤʘʪʢʠ ʢ ʤʘʩʩʝ ʪʝʣʘ 

ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ 

ʩʦʩʪʘʚʠʣʘ 32,86 %. ʄʘʩʩʘ ʰʝʡʢʠ ʤʘʪʢʠ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3,4 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʘ 

23,20Ñ1,18 ʛ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʰʝʡʢʠ 

ʤʘʪʢʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʦʟʨʦʩʣʘ ʠ ʩʦʩʪʘʚʠʣʘ 

2,25. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʰʝʡʢʠ ʤʘʪʢʠ ʢ 

ʤʘʩʩʝ ʤʘʪʢʠ ʩʥʠʟʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 21,8 %. 

ʄʘʩʩʘ ʪʝʣʘ ʤʘʪʢʠ ʫ ʪʝʣʦʢ ʰʝʩʪʠʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 12,70Ñ0,87 ʛ. ʠ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʣʘ ʤʘʪʢʠ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʪʨʝʭʤʝʩʷʯʥʳʤ 

ʚʦʟʨʘʩʪʦʤ ʩʥʠʟʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 0,86. ʄʘʩʩʘ 

ʨʦʛʦʚ ʤʘʪʢʠ ʢ ʰʝʩʪʠʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʧʷʪʴ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʝʭʤʝʩʷʯʥʳʤ ʚʦʟʨʘʩʪʦʤ ʠ ʩʦʩʪʘʚʠʣʘ 

62,76Ñ2,63. ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩʳ ʨʦʛʦʚ 

ʤʘʪʢʠ ʢ ʤʘʩʩʝ ʤʘʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 15 

%. ɺ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʨʦʛʦʚ ʤʘʪʢʠ ʙʦʣʴʰʝ, 

ʯʝʤ ʧʦʢʘʟʘʪʝʣʠ ʰʝʡʢʠ ʠ ʪʝʣʘ ʤʘʪʢʠ. ɼʣʠʥʘ 

ʨʦʛʦʚ ʤʘʪʢʠ ʚ ʢʦʥʮʝ ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,5 ʨʘʟʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 

14,4Ñ0,50 ʩʤ. ɼʣʠʥʘ ʰʝʡʢʠ ʤʘʪʢʠ ʫ ʪʝʣʦʢ ʚ 

ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0,4 ʨʘʟʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 3,12Ñ0,21 ʩʤ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʜʣʠʥʘ ʰʝʡʢʠ ʤʘʪʢʠ ʢ ʜʣʠʥʝ ʨʦʛʦʚ ʤʘʪʢʠ 

ʩʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʪʨʝʭʤʝʩʷʯʥʳʭ ʪʝʣʦʢ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ 

ʤʘʩʩʳ ʤʘʪʢʠ ʚ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ 

ʚʠʜʠʤʦ ʩʚʷʟʘʥ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ 

ʧʨʝʧʫʙʝʨʪʘʪʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ ʪʝʣʦʢ. 

ʂ 12-ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʤʘʩʩʘ 

ʤʘʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 18,86 ʨʘʟʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 240,26Ñ3,02 ʛ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʢ ʤʘʩʩʝ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʚ ʵʪʦʪ 

ʧʨʦʤʝʞʫʪʦʢ ʦʥʪʦʛʝʥʝʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 

7,0 % ʠ ʩʦʩʪʘʚʣʷʝʪ 42,07 %. ʄʘʩʩʘ ʪʝʣʘ 

ʤʘʪʢʠ ʫ ʛʦʜʦʚʘʣʳʭ ʪʝʣʦʢ ʫʚʝʣʠʯʠʣʘʩʴ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʰʝʩʪʠʤʝʩʷʯʥʳʤ ʚʦʟʨʘʩʪʦʤ ʚ 

2,5 ʨʘʟʘ, ʠ ʩʦʩʪʘʚʠʣʘ 38,60Ñ0,82 ʛ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʣʘ 

ʤʘʪʢʠ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʩʦʩʪʘʚʠʣ 2,03. ʄʘʩʩʘ 

ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʛʦʜʦʚʘʣʦʤ ʚʦʟʨʘʩʪʝ ʫ ʪʝʣʦʢ 

ʩʦʩʪʘʚʠʣʘ 52,86Ñ1,72 ʛ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʰʝʡʢʠ ʤʘʪʢʠ 

ʩʦʩʪʘʚʠʣ 1,28. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʰʝʡʢʠ 

ʤʘʪʢʠ ʢ ʤʘʩʩʝ ʤʘʪʢʠ ʩʦʩʪʘʚʠʣʘ 22 %. 

ʄʘʩʩʘ ʨʦʛʦʚ ʤʘʪʢʠ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,2 ʨʘʟʘ 

ʠ ʩʦʩʪʘʚʠʣʘ 148,80Ñ2,96 ʛ. ɺ ʵʪʦʪ 

ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʛʦʚ ʤʘʪʢʠ ʩʥʠʞʘʝʪʩʷ ʚ 

3,5 ʨʘʟʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 1,37. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʨʦʛʦʚ ʤʘʪʢʠ ʢ ʤʘʩʩʝ ʤʘʪʢʠ ʩʦʩʪʘʚʠʣʘ 

61,8 %. ɼʣʠʥʘ ʨʦʛʦʚ ʤʘʪʢʠ ʫ ʛʦʜʦʚʘʣʳʭ 

ʪʝʣʦʢ ʩʦʩʪʘʚʣʷʝʪ 21,20Ñ1,47 ʩʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʠʥʳ ʨʦʛʦʚ 

ʤʘʪʢʠ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,55.  

ʇʨʠ ʨʦʞʜʝʥʠʠ ʩʪʝʥʢʠ ʨʦʛʘ ʤʘʪʢʠ 

ʭʦʨʦʰʦ ʨʘʟʣʠʯʘʶʪʩʷ ʪʨʠ ʦʙʦʣʦʯʢʠ: 

ʩʣʠʟʠʩʪʘʷ, ʤʳʰʝʯʥʘʷ, ʩʝʨʦʟʥʘʷ. ʉʣʠʟʠʩʪʘʷ 

ʦʙʦʣʦʯʢʘ ʠʤʝʝʪ ʪʦʣʱʠʥʫ 352,40Ñ16,20 ʤʢʤ 

ʧʦʢʨʳʪʘ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ, ʛʜʝ 

ʨʘʟʣʠʯʘʶʪʩʷ ʙʘʟʘʣʴʥʳʝ ʢʣʝʪʢʠ, 

ʠʤʠʪʠʨʫʶʱʠʝ ʢʘʨʪʠʥʫ ʤʥʦʛʦʷʜʝʨʥʦʩʪʠ 

ʵʧʠʪʝʣʠʷ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʝʥʢʠ ʨʦʛʦʚ ʤʘʪʢʠ, ʤʢʤ 

ɺʦʟʨʘʩʪ, ʤʝʩ. 
ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ ʨʦʛʦʚ ʤʘʪʢʠ, ʤʢʤ ʐʠʨʠʥʘ ʩʦʩʫʜʠʩʪʦʛʦ 

ʩʣʦʷ ʤʠʦʤʝʪʨʠʷ, ʤʢʤ ʵʥʜʦʤʝʪʨʠʡ ʤʝʦʤʝʪʨʠʡ  ʧʝʨʠʤʝʪʨʠʡ  

ʇʨʠ ʨʦʞʜʝʥʠʠ 352,40Ñ16,20  512,80Ñ20,62 68,40Ñ1,12 78,60Ñ3,20  

3 ʤʝʩ. 632,27Ñ14,25 752,80Ñ20,20 81,42Ñ2,04 80,12Ñ2,63 

6 ʤʝʩ. 747,18Ñ12,18 873,16Ñ8,13 90,14Ñ2,17 125,42Ñ1,86 

12 ʤʝʩ. 1308,45Ñ20,14 2482,19Ñ14,52 152,60Ñ8,05 138,13Ñ4,86 

 

ʉʦʙʩʪʚʝʥʥʘʷ ʧʣʘʩʪʠʥʢʘ ʵʥʜʦʤʝʪʨʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʦʣʦʢʥʠʩʪʳʭ ʩʪʨʫʢʪʫʨ, ʚ ʢʦʪʦʨʳʭ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳ ʤʠʢʨʦʩʦʩʫʜʳ, ʘ ʪʘʢʞʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʢʘʨʫʥʢʫʣʳ. ʄʝʞʜʫ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ ʢʘʨʫʥʢʫʣʦʚ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʟʘʢʣʘʜʢʠ ʞʝʣʝʟ ʚ ʚʠʜʝ 

ʢʦʨʦʪʢʠʭ ʪʨʫʙʦʯʝʢ, ʥʦʩʷʱʠʭ ʦʯʘʛʦʚʳʡ 

ʭʘʨʘʢʪʝʨ. ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʠʤʝʝʪ 

ʪʦʣʱʠʥʫ 512,80Ñ20,62 ʤʢʤ, ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʩʣʦʝʚ ʮʠʨʢʫʣʷʨʥʦʛʦ ʠ ʧʨʦʜʦʣʴʥʦʛʦ, 

ʠʭ ʨʘʟʜʝʣʷʝʪ ʧʨʦʩʣʦʡʢʘ ʨʳʭʣʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʧʨʦʥʠʟʘʥʥʦʡ 

ʘʨʪʝʨʠʷʤʠ ʠ ʚʝʥʘʤʠ ʦʙʨʘʟʫʷ ʩʦʩʫʜʠʩʪʳʡ 

ʩʣʦʡ. ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʠʤʝʝʪ ʪʠʧʠʯʥʦʝ 
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ʜʣʷ ʧʨʦʠʟʚʦʜʥʳʭ ʩʧʣʘʥʭʥʦʪʦʤʘ ʩʪʨʦʝʥʠʝ, 

ʠ ʝʝ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 78,60Ñ3,20 ʤʢʤ. 

ʊʦʣʱʠʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢ 

ʪʨʝʭʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 

279,87 ʤʢʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 362,27Ñ14,25 ʤʢʤ. 

ɺ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, 

ʚ ʩʪʨʦʤʝ ʢʘʨʫʥʢʫʣʦʚ ʠʜʝʪ ʫʧʣʦʪʥʝʥʠʝ 

ʬʠʙʨʦʟʥʳʭ ʩʢʝʣʝʪʦʚ. ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ 

ʤʘʪʢʠ ʢ ʪʨʝʭʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ 

ʫʪʦʣʱʘʝʪʩʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʚʥʫʪʨʝʥʥʝʛʦ ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʠ ʥʘʨʫʞʥʦ 

ʧʨʦʜʦʣʴʥʦʛʦ ʩʣʦʷ ʤʳʰʝʯʥʳʭ ʧʫʯʢʦʚ. 

ʄʝʞʜʫ ʤʳʰʝʯʥʳʤʠ ʩʣʦʷʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʊʦʣʱʠʥʘ ʤʠʦʤʝʪʨʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 752,80Ñ20,20 ʤʢʤ ʚ ʪʦʤ ʯʠʩʣʝ 

ʰʠʨʠʥʘ ʩʦʩʫʜʠʩʪʦʛʦ ʩʣʦʷ 80,12 ʤʢʤ.  

ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ 

ʦʪʣʠʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ 

ʬʠʙʨʠʣʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʠ ʝʝ ʪʦʣʱʠʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 13,02 ʤʢʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 

81,42 ʤʢʤ. 

ʉʪʨʫʢʪʫʨʘ ʩʪʝʥʢʠ ʤʘʪʢʠ ʚ 

ʰʝʩʪʠʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠʙʣʠʞʝʥʘ ʢ 

ʜʝʬʠʥʠʪʠʚʥʦʡ. ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ ʩʣʠʟʠʩʪʦʡ 

ʤʘʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,2 ʨʘʟʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 747,18Ñ12,18 ʤʢʤ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʚʳʩʦʪʳ ʧʦʢʨʦʚʥʦʛʦ 

ʵʧʠʪʝʣʠʷ ʜʦ 15,4Ñ2,8 ʤʢʤ, ʘ ʜʠʘʤʝʪʨ 

ʤʘʪʦʯʥʳʭ ʞʝʣʝʟ ʩʦʩʪʘʚʣʷʝʪ 40,20Ñ3,10 

ʤʢʤ, ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʤʘʪʦʯʥʳʤʠ 

ʞʝʣʝʟʘʤʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʈʠʩʫʥʦʢ 1).

 

 
ʈʠʩʫʥʦʢ 1 ï ʕʥʜʦʤʝʪʨʠʡ ʨʦʛʘ ʤʘʪʢʠ ʰʝʩʪʠʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʪʝʣʦʢ 

 

ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʝʝ ʪʦʣʩʪʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 873,16Ñ8,13 

ʤʢʤ. ʋʚʝʣʠʯʝʥʠʝ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʚ 

ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʪʦʣʱʠʥʳ ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʣʦʷ. ʐʠʨʠʥʘ 

ʩʦʩʫʜʠʩʪʦʛʦ ʩʣʦʷ ʤʝʞʜʫ ʤʳʰʝʯʥʳʤʠ 

ʩʣʦʷʤʠ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 125,42Ñ1,86 ʤʢʤ. 

ʊʦʣʱʠʥʘ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ ʩʦʩʪʘʚʣʷʝʪ 

90,14Ñ2,17 ʤʢʤ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʬʠʙʨʠʣʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ.  

ʂ 12 ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʪʦʣʱʠʥʘ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʦʛʘ ʤʘʪʢʠ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3,7 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʠʦʜʦʤ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ, ʠ ʩʦʩʪʘʚʠʣʘ, 

1308,45Ñ20,14 ʤʢʤ. ʄʘʪʦʯʥʳʝ ʞʝʣʝʟʳ 

ʩʠʣʴʥʦ ʠʟʚʠʪʳʝ ʧʦ ʬʦʨʤʝ ʚʘʨʠʘʙʝʣʴʥʳ, 

ʯʪʦ ʚʠʜʠʤʦ ʦʪʨʘʞʘʝʪ ʘʩʩʠʥʭʨʦʥʠʟʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʝʣʝʟ. ʇʣʦʱʘʜʴ 

ʞʝʣʝʟʠʩʪʦʡ ʪʢʘʥʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 18,5 % (ʈʠʩʫʥʦʢ 2).  

ʊʦʣʱʠʥʘ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʨʦʛʘ 

ʤʘʪʢʠ ʫ ʛʦʜʦʚʘʣʳʭ ʪʝʣʦʢ ʩʦʩʪʘʚʣʷʝʪ 

2482,19Ñ14,52 ʤʢʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʠʦʜʦʤ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʪʦʣʱʠʥʘ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ  ʚ 4,85 ʨʘʟʘ. 

ʐʠʨʠʥʘ ʩʦʩʫʜʠʩʪʦʛʦ ʩʣʦʷ ʤʳʰʝʯʥʦʡ 

ʦʙʦʣʦʯʢʠ ʚ ʛʦʜʦʚʘʣʦʤ ʚʦʟʨʘʩʪʝ ʩʦʩʪʘʚʠʣʦ 

138,13Ñ4,86 ʤʢʤ. ʊʦʣʱʠʥʘ ʧʝʨʠʤʝʪʨʠʷ 

ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 

152,60Ñ8,05 ʤʢʤ. ʆʪʤʝʯʘʝʪʩʷ ʨʘʟʨʳʭʣʝʥʠʝ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, ʯʪʦ, ʚʠʜʠʤʦ, 

ʩʚʷʟʘʥʦ ʩ ʛʠʜʨʘʪʘʮʠʝʡ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʪʦʡʣʦʚʦʝ 

ʚʳʨʘʱʠʚʘʥʠʝ ʪʝʣʦʢ. 
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ʈʠʩʫʥʦʢ 2 ï ʕʥʜʦʤʝʪʨʠʡ ʨʦʛʘ ʤʘʪʢʠ ʚ ʜʚʝʥʘʜʮʘʪʠʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʪʝʣʦʢ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʦʩʪ ʤʘʪʢʠ ʪʝʣʦʢ ʠ ʝʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʦʚ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 

ʦʥʪʦʛʝʥʝʟʝ ʠʤʝʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ɺ 

ʧʝʨʚʳʝ ʪʨʠ ʤʝʩʷʮʘ ʤʘʩʩʘ ʤʘʪʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,2 ʨʘʟʘ, ʘ ʢ 

ʰʝʩʪʠʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʚ 8,2 ʨʘʟ. ɺ 

ʰʝʩʪʠʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʤʦʨʬʦʣʦʛʠʷ 

ʤʘʪʢʠ ʠʤʝʝʪ ʜʝʬʠʥʠʪʠʚʥʦʝ ʩʪʨʦʝʥʠʝ, ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʢ 12 ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ 

ʤʦʨʬʦʛʝʥʝʟ ʦʪʜʝʣʘ ʤʘʪʢʠ ʥʝ ʠʤʝʝʪ 

ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ ʩʪʝʥʢʠ ʤʘʪʢʠ ʦʪʨʘʞʘʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ 

ʤʘʩʩʳ ʤʘʪʢʠ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʦʤ 

ʪʝʣʦʢ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ 

ʵʥʜʦʤʝʪʨʠʷ, ʤʠʦʤʝʪʨʠʷ, ʧʝʨʠʤʝʪʨʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʢ 12 ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ. 

ɺʳʷʚʣʝʥʥʳʝ ʤʘʢʨʦ-

ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ 

ʤʘʩʩʳ ʤʘʪʢʠ ʠ ʝʝ ʩʪʨʫʢʪʫʨ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʦʩʝʤʝʥʝʥʠʷ ʩ 12-

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
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ɺʆɿʈɸʉʊʅɸʗ ʄʆʈʌʆʃʆɻʀʗ ʄɸʊʂʀ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ 

ɻʆʃʐʊʀʅʉʂʆʁ ʇʆʈʆɼʓ 

 

ɹʘʡʤʠʰʝʚ ʄ.ʍ., ɹʘʡʤʠʰʝʚ ʍ.ɹ., ʄʫʣʣʘʢʘʝʚ ʆ.ʊ., ʄʫʣʣʘʢʘʝʚʘ ʃ.ɸ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʚʳʷʚʣʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʤʘʪʢʠ ʫ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʦʩʪ ʤʘʪʢʠ ʪʝʣʦʢ ʠ ʝʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʦʚ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʠʤʝʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ɺ ʧʝʨʚʳʝ ʪʨʠ 

ʤʝʩʷʮʘ ʤʘʩʩʘ ʤʘʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,2 ʨʘʟʘ, ʘ ʢ ʰʝʩʪʠʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʚ 8,2 ʨʘʟ. ɺ 

ʰʝʩʪʠʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʤʦʨʬʦʣʦʛʠʷ ʤʘʪʢʠ ʠʤʝʝʪ ʜʝʬʠʥʠʪʠʚʥʦʝ ʩʪʨʦʝʥʠʝ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢ 

12 ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʤʦʨʬʦʛʝʥʝʟ ʦʪʜʝʣʘ ʤʘʪʢʠ ʥʝ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʪʝʥʢʠ ʤʘʪʢʠ ʦʪʨʘʞʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ 

ʤʘʩʩʳ ʤʘʪʢʠ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʦʤ ʪʝʣʦʢ. 

 

AGE MORPHOLOGY OF THE UTERUS OF LARGE CORNATED HOLSTIN CATTLE 

 

Baimishev M.Kh., Baimishev Kh.B., Mullakaev O.T., Mullakaeva L.A. 

Summary 

 

The purpose of the study was to identify age-related features of the anatomical structure of 

the uterus in Holstein heifers. It has been established that the growth of the heifer uterus and its 

structural parts in postnatal ontogenesis has a pattern. In the first three months, the weight of the 

uterus increases by 2.2 times, and by the age of six months by 8.2 times. At the age of six months, 

the morphology of the uterus has a definitive structure; subsequently, by the age of 12 months, the 

morphogenesis of the uterine section does not have significant differences. The histological 

structure of the uterine wall reflects the patterns of growth rate of uterine mass in relation to the age 

of the heifers. 
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ɸʅɸʃʀɿ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ʃɽʁʂʆɿɸ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ɺ 

ʉɸʈɸʊʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɹʠʨʶʢʦʚʘ ʆ.ʇ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ɸʛʦʣʴʮʦʚ ɺ.ɸ.1 ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʇʘʜʠʣʦ ʃ.ʇ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʂʘʣʘʙʝʢʦʚ ʄ.ʀ.2 ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʇʦʯʝʧʥʷ ɽ.ʉ.1 ï ʘʩʧʠʨʘʥʪ 

 
1ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʥʝʪʠʢʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʞʝʥʝʨʠʠ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘè 
2ʌɻɹʆʋ ɺʆ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘè 
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ʪʝʭʥʦʣʦʛʠʠ, ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

Keywords: epizootic situation, spatial analysis, GIS technologies, bovine leukemia 

 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ 

(ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ) ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ 

ʵʧʠʟʦʦʪʦʣʦʛʠʠ, ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʵʪʠʭ ʩʬʝʨʘʭ. ɽʱʝ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʵʪʠ ʩʬʝʨʳ ʥʝ ʷʚʣʷʣʠʩʴ ʪʠʧʠʯʥʦʡ ʦʙʣʘʩʪʴʶ 

ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ). ʆʜʥʘʢʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʀʉ ʩʪʘʣ ʫʜʦʙʥʳʤ 

ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʯʝʪʘ, 

ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʵʢʦʣʦʛʠʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ [1]. 

ɺ ʨʘʤʢʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʵʧʠʟʦʦʪʦʣʦʛʠʠ ɻʀʉ-ʘʥʘʣʠʟ ʤʦʞʝʪ ʦʢʘʟʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʤʦʱʴ ʧʨʠ ʦʮʝʥʢʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʧʦʣʷʮʠʠ [2]. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ (ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ, 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ) [3]. 

ʃʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

(ʃʂʈʉ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʵʪʦʛʦ ʚʠʜʘ 

ʞʠʚʦʪʥʳʭ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʤ ʃʂʈʉ 

ʞʠʚʦʪʥʳʭ (ʦʢʦʣʦ 70 %) ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ 

ʙʝʩʩʠʤʧʪʦʤʥʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʜʝʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ ʚ 

ʧʦʧʫʣʷʮʠʷʭ. ʇʨʠʤʝʨʥʦ ʫ 30 % ʙʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʦʡʢʠʡ 

ʣʠʤʬʦʮʠʪʦʟ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʠʩʭʦʜʘʤʠ. ʀ ʪʦʣʴʢʦ ʫ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ 

ʞʠʚʦʪʥʳʭ (ʤʝʥʝʝ 5 %) ʧʨʦʷʚʣʷʶʪʩʷ 

ʧʨʠʟʥʘʢʠ ʃʂʈʉ [4]. 

ɺʠʨʫʩ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʪʝʨʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʦʩʦʙʝʥʥʦ 

ʚʳʨʘʞʝʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʤʦʣʦʢʘ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʃʂʈʉ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ ʚʦ ʚʩʝʤ 

ʤʠʨʝ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʦʣʝʟʥʴ 

ʧʨʦʯʥʦ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʚ 

ʩʪʨʫʢʪʫʨʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [5]. 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ ʦʮʝʥʠʚʘʝʪ 

ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʣʝʡʢʦʟʫ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʢʘʢ ʠʤʝʶʱʫʶ ʪʝʥʜʝʥʮʠʶ 

ʨʦʩʪʘ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ [5]. 

ɼʣʷ ʚʠʨʫʩʘ ʃʂʈʉ ʭʘʨʘʢʪʝʨʥʘ 

ʧʝʨʝʜʘʯʘ ʚʦʩʧʨʠʠʤʯʠʚʳʤ ʞʠʚʦʪʥʳʤ ʧʫʪʝʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʣʠʤʬʦʮʠʪʘʤʠ ʢʨʦʚʠ, 

ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʷʪʨʦʛʝʥʥʳʭ ʤʘʥʠʧʫʣʷʮʠʷʭ [6, 7]. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʣʝʡʢʦʟʘ ʠʛʨʘʶʪ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ: 
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ʩʦʙʣʶʜʝʥʠʝ/ʥʝʩʦʙʣʶʜʝʥʠʝ 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʢʦʨʤʣʝʥʠʷ, 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʘ 

ʪʘʢʞʝ ʠʭ ʙʝʩʢʦʥʪʨʦʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʮʝʩʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʡʢʦʟʘ ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʪʘʣ ʠʥʪʝʥʩʠʚʥʝʝ: ʟʘ ʧʝʨʠʦʜ 

ʩ 2011 ʧʦ 2020 ʛʛ. ʯʠʩʣʦ ʥʦʚʳʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʚʦʟʨʦʩʣʦ ʙʦʣʝʝ 

ʯʝʤ ʚ 3,5 ʨʘʟʘ (ʚ 2011 ʛʦʜʫ ï 117, ʚ 2020 

ʛʦʜʫ ï 442). 

ɺ 2021 ʛ. ʩʪʘʪʫʩ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʨʠʦʙʨʝʣʠ 2070 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 48 

ʨʝʛʠʦʥʦʚ ʈʌ ʩ ʦʭʚʘʪʦʤ ʧʦʛʦʣʦʚʴʷ 15279 

ʪʳʩ. ʛʦʣʦʚ.  

ɺ 2022 ʛʦʜʫ ʚ ʪʝʭ ʞʝ 48 ʨʝʛʠʦʥʘʭ 

ʩʪʨʘʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 6668 ʥʦʚʳʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʃʂʈʉ. ʇʨʠ 

ʵʪʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʣʝʡʢʦʟʦʤ ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʟʠʣʘʩʴ, ʙʦʣʝʟʥʴ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 13618 

ʪʳʩ. ʞʠʚʦʪʥʳʭ. 

ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 

ʫʢʘʟʘʥʥʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʉʪʘʮʠʦʥʘʨʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʃʂʈʉ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʳ ʦʙʣʘʩʪʠ. ɺ ʨʝʛʠʦʥʝ ʜʝʡʩʪʚʫʶʪ ʢʘʢ 

ʩʪʘʮʠʦʥʘʨʥʳʝ, ʪʘʢ ʠ ʩʚʝʞʠʝ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʦʯʘʛʠ ʙʦʣʝʟʥʠ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ 

ʠʟʫʯʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʪʨʝʥʜʘ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʉʘʨʘʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʦ ʃʂʈʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʝʞʝʛʦʜʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ 

ʋʧʨʘʚʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʦʪʯʝʪʳ ʧʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ, 

ʜʘʥʥʳʝ ʧʦ ʧʦʛʦʣʦʚʴʶ ʩʢʦʪʘ ʚ ʉʘʨʘʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʣʝʡʢʦʟʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ArcGIS Desktop 

10.4.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ 2011 

ʧʦ 2019 ʛʛ. ʩʣʫʯʘʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʃʂʈʉ ʚ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʦʩʠʣʠ ʝʜʠʥʠʯʥʳʡ 

ʭʘʨʘʢʪʝʨ (ʈʠʩʫʥʦʢ 1). 

ɺ 2011 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 2 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʫʥʢʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʪʢʘʨʩʢʦʛʦ ʠ 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʛʦ ʨʘʡʦʥʦʚ. 

ɺ 2012 ʛʦʜʫ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʘʢʪʠʚʥʝʝ. ɺ 

ʨʝʛʠʦʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 6 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʚ 4 ʨʘʡʦʥʘʭ 

ʦʙʣʘʩʪʠ (ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʤ, 

ʂʨʘʩʥʦʢʫʪʩʢʦʤ, ʄʘʨʢʩʦʚʩʢʦʤ, 

ʕʥʛʝʣʴʩʩʢʦʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʤ 

ʨʘʡʦʥʝ ʧʦʷʚʠʣʦʩʴ ʝʱʝ ʜʚʘ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘ. 

ɺ 2019 ʛʦʜʫ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʥʦʚʳʡ 

ʧʫʥʢʪ ï ʚ ɸʨʢʘʜʘʢʩʢʦʤ ʨʘʡʦʥʝ. 

ʉʠʪʫʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʠʣʘʩʴ 

ʚ 2021 ʛʦʜʫ, ʢʦʛʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 49 ʥʦʚʳʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʃʂʈʉ ʧʫʥʢʪʦʚ 

(ʈʠʩʫʥʦʢ 2). ʀʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʟʘʢʦʥʦʤʝʨʥʦ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʦʚʠʥʘ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʘʩʴ ʚ ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ ʦʙʣʘʩʪʠ, ʚ 3-ʭ ʨʘʡʦʥʘʭ: ʚ 

ʨʘʥʝʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ɸʨʢʘʜʘʢʩʢʦʤ 

ʨʘʡʦʥʝ ï 4, ʘ ʪʘʢʞʝ ʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ɹʘʣʘʰʦʚʩʢʦʤ ï 

17 ʠ ʊʫʨʢʦʚʩʢʦʤ ï 3. 

ɺ ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʝʱʝ 2 ʥʦʚʳʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘ.  

ʆʩʪʘʣʴʥʳʝ ʩʚʝʞʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ 

ʦʯʘʛʠ ʚʦʟʥʠʢʣʠ ʚ 6 ʨʘʡʦʥʘʭ, ʛʜʝ ʨʘʥʝʝ 

ʙʦʣʝʟʥʴ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ (ʚ 

ʉʘʨʘʪʦʚʩʢʦʤ ï 3 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘ, 

ʅʦʚʦʙʫʨʘʩʩʢʦʤ ï 1, ɹʘʣʘʢʦʚʩʢʦʤ ï 3, 

ʕʥʛʝʣʴʩʩʢʦʤ ï 5, ʈʦʚʝʥʩʢʦʤ ï 8 ʠ 

ʂʨʘʩʥʦʧʘʨʪʠʟʘʥʩʢʦʤ ï 3). 

ʅʦʚʳʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʨʝʦʙʣʘʜʘʣʠ ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʟʦʥʝ 

ʦʙʣʘʩʪʠ (30 ʠʟ 49 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʫʥʢʪʦʚ), ʚ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʜʦʣʴ ʨʫʩʣʘ ʨ. ɺʦʣʛʘ. 
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ʈʝʟʢʠʡ ʨʦʩʪ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʧʦ 

ʣʝʡʢʦʟʫ ʚ 2021 ʛʦʜʫ ʚʦ ʤʥʦʛʦʤ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʝʨʝʭʦʜʦʤ ʥʘ ʙʦʣʝʝ ʞʝʩʪʢʫʶ 

ʩʠʩʪʝʤʫ ʨʝʛʠʩʪʨʘʮʠʠ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʧʠʩʳʚʘʣʘʩʴ ʥʦʚʳʤʠ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʧʦ ʣʝʡʢʦʟʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ˉ 156 ʦʪ 

24.03.2021). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʅʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢʪʳ ʧʦ ʣʝʡʢʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2011-2019 ʛʛ. 

 

ʈʠʩʫʥʦʢ 2 ï ʅʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢʪʳ ʧʦ ʣʝʡʢʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2021 ʛ. 



23  

ʈʠʩʫʥʦʢ 3 ï ʅʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢʪʳ ʧʦ ʣʝʡʢʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛ. 

 

ɺ 2022 ʛʦʜʫ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʘʩʴ 

(ʈʠʩʫʥʦʢ 3). ʅʦʚʳʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʣʝʡʢʦʟʦʤ ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 15 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ 6 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ (ɸʨʢʘʜʘʢʩʢʦʤ ï 4, 

ɻʘʛʘʨʠʥʩʢʦʤ ï 3, ɽʢʘʪʝʨʠʥʦʚʩʢʦʤ ï 3, 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʤ ï 2, ʈʪʠʱʝʚʩʢʦʤ ï 1, 

ʉʦʚʝʪʩʢʦʤ ï 2). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʝʞʠʭ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʩʥʦʚʘ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ɸʨʢʘʜʘʢʩʢʦʤ ʨʘʡʦʥʝ. 

ʇʨʦʚʝʜʝʥʠʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʦʣʝʟʥʴ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ ʜʚʝʥʘʜʮʘʪʠ ʣʝʪ ʠʤʝʝʪ 

ʵʥʟʦʦʪʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ ʘʨʝʘʣ ʙʦʣʝʟʥʠ 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʧʨʘʚʦʙʝʨʝʞʥʳʭ 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ, ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʠʥʬʝʢʮʠʠ ʠʟ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʝʩʴ 

ʧʝʨʚʠʯʥʳʭ ʦʯʘʛʦʚ. ɸʨʝʘʣ ʙʦʣʝʟʥʠ ʥʝ 

ʩʪʘʪʠʯʝʥ, ʠʤʝʝʪ ʜʠʥʘʤʠʢʫ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ 

ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʠ ʠʟ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʚ 

ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʣʦʪʥʦʩʪʴ 

ʨʘʟʤʝʱʝʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʥʘʧʨʷʤʫʶ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʪʝʤʧʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ. 

ɸʨʢʘʜʘʢʩʢʠʡ ʨʘʡʦʥ, ʢʘʢ ʪʝʨʨʠʪʦʨʠʷ, ʛʜʝ ʚ 

2019, 2021 ʠ 2022 ʛʛ. ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢʪʳ ʧʦ ʣʝʡʢʦʟʫ, 

ʠʤʝʝʪ ʧʣʦʪʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 4,25 ʛʦʣ/ʢʤ2 (ʟʘʥʠʤʘʝʪ 15 

ʤʝʩʪʦ ʩʨʝʜʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʦʙʣʘʩʪʠ ʧʦ ʯʠʩʣʫ ʞʠʚʦʪʥʳʭ ʥʘ 1 ʢʤ2). 

ʈʦʚʝʥʩʢʠʡ ʨʘʡʦʥ (ʥʝʙʣʘʛʦʧʦʣʫʯʝʥ ʩ 2021 

ʛʦʜʘ, 8 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ) ʟʘʥʠʤʘʝʪ 4 ʤʝʩʪʦ ʩʨʝʜʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʧʦ ʯʠʩʣʫ 

ʞʠʚʦʪʥʳʭ ʥʘ 1 ʢʤ2 (7,35 ʛʦʣ/ʢʤ2), ʦʜʥʘʢʦ ʚ 

2022 ʛʦʜʫ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʙʦʣʝʟʥʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ 

ʙʦʣʝʟʥʠ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʣʝʡʢʦʟʫ 60-

89,8 % ï ʵʪʦ ʣʠʯʥʳʝ ʧʦʜʩʦʙʥʳʝ ʭʦʟʷʡʩʪʚʘ 

ʥʘʩʝʣʝʥʠʷ, 6,1-33,4 % ï ʢʨʝʩʪʴʷʥʩʢʠʝ 

(ʬʝʨʤʝʨʩʢʠʝ) ʭʦʟʷʡʩʪʚʘ. ʊʘʢʘʷ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ 

ʪʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, 

ʥʦ ʠ ʥʘʠʙʦʣʴʰʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʜʘʥʥʳʭ 

ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʡ 
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ʩʦʧʨʷʞʸʥʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʝʡʢʦʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʉʘʨʘʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ 

ʵʥʟʦʦʪʠʯʥʦʩʪʠ ʙʦʣʝʟʥʠ. ɺʦʚʣʝʯʝʥʥʦʩʪʴ ʚ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚ 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʣʝʡʢʦʟʘ ʠ 

ʧʦʜʜʝʨʞʢʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʧʦ ʣʝʡʢʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 
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ɸʅɸʃʀɿ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ʃɽʁʂʆɿɸ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ɺ 

ʉɸʈɸʊʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɹʠʨʶʢʦʚʘ ʆ.ʇ., ɸʛʦʣʴʮʦʚ ɺ.ɸ., ʇʘʜʠʣʦ ʃ.ʇ., ʂʘʣʘʙʝʢʦʚ ʄ.ʀ., ʇʦʯʝʧʥʷ ɽ.ʉ. 

ʈʝʟʶʤʝ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʣʠ ʥʝʟʘʤʝʥʠʤʳʤ 

ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʯʝʪʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʵʢʦʣʦʛʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ɺ 

ʨʘʤʢʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ɻʀʉ-ʘʥʘʣʠʟ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʤʦʱʴ ʧʨʠ 

ʦʮʝʥʢʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʣʠʷʶʱʠʡ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʧʦʣʷʮʠʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʪʨʝʥʜʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʣʝʡʢʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʉ ʧʦʤʦʱʴʶ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʚʝʜʝʥ ʩʦʧʨʷʞʝʥʥʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʠʪʫʘʮʠʠ ʧʦ ʣʝʡʢʦʟʫ. ʆʩʫʱʝʩʪʚʣʝʥʘ ʬʠʢʩʘʮʠʷ ʥʘ ʢʘʨʪʝ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʚʳʷʚʣʝʥʠʷ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠ ʙʦʣʴʥʦʛʦ ʣʝʡʢʦʟʦʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 

ʧʝʨʠʦʜ 2011-2022 ʛʛ. ʇʨʦʚʝʜʝʥ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʚ 

ʜʠʥʘʤʠʢʝ.  

 

DISTRIBUTION ANALYSIS LEUKEMIA OF CATTLE IN THE SARATOV REGION 

 

Biryukova O.P., Agoltsov V.A., Padilo L.P., Kalabekov M.I., Pochepnya E.S. 

Summary 

 

Currently, geographic information systems have become an indispensable modern tool for 

accounting, processing, analysis and visualization of spatial data on the ecology of infectious 

diseases of humans and animals. Within geographical epizootology, GIS analysis can provide 

significant assistance in assessing the distribution of environmental factors affecting the spread of 

infectious pathology, primarily through interpolation.  

The purpose of this study was to study the long-term trend of the epizootic state of the 

Saratov region for bovine leukemia using modern spatial analysis technologies. 

With the help of GIS technologies, a coupled cartographic analysis of the of bovine 

leukemia situation was carried out. New cases of detection of infected and leukemic cattle in the 

Saratov region for the period 2011-2022 were recorded on the map. The analysis of the spread of 

the disease in dynamics was carried out. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʝ ʤʝʣʢʠʭ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʄʥʦʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠʟʫʯʝʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠ ʪʨʝʙʫʶʪ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʧʦ 

ʯʘʩʪʦʪʝ ʠ ʚʝʣʠʯʠʥʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʫʱʝʨʙʘ ʦʧʨʝʜʝʣʷʶʪ ʥʘʨʫʰʝʥʠʷ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʢʘʥʘʣʘ 

ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1].  

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ ʵʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ 

ʩʨʝʜʠ ʚʩʝʭ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ. ʇʨʠ 

ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʚʨʘʯʠ ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʠʤʝʥʷʶʪ ʦʙʱʝʝ ʢʣʠʥʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ, ʨʝʞʝ 

ʠʩʧʦʣʴʟʫʶʪ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ 

ʬʠʙʨʦʛʘʩʪʨʦʩʢʦʧʠʶ (ʌɻʉ) ʩ ʧʨʠʮʝʣʴʥʦʡ 

ʙʠʦʧʩʠʝʡ [2, 3]. 

ʇʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʛʘʩʪʨʠʪʦʚ ʫ 

ʩʦʙʘʢ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʦʙʲʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʥʘʟʥʘʯʝʥʠʶ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʡ 

ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʦʙʨʘʪʴ ʧʨʝʧʘʨʘʪʳ, ʥʝ 

ʟʣʦʫʧʦʪʨʝʙʣʷʷ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʝʡ, 

ʯʪʦʙʳ ʥʝ ʚʳʟʳʚʘʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ [1, 4]. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʨʘʟʥʳʭ ʩʭʝʤ ʣʝʯʝʥʠʷ ʛʘʩʪʨʠʪʦʚ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʣʝʯʝʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʘ 2020-2022 ʛʦʜʳ ʥʘ ʙʘʟʝ 

ʢʣʠʥʠʢʠ ɹʝʣʳʡ ʌʠʣʠʥ ʛ. ʉʘʨʘʪʦʚʘ 

ʧʦʩʪʫʧʠʣʦ 191 ʞʠʚʦʪʥʦʝ ʩ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ ʥʘ ʛʘʩʪʨʠʪ, 

ʛʘʩʪʨʦʵʥʪʝʨʠʪ, ʠʟ ʥʠʭ 96 ʩʦʙʘʢ ʤʝʣʢʠʭ 

ʧʦʨʦʜ ʠ 95 ʢʦʰʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʤʝʩʷʮʝʚ 

ʜʦ 10 ʣʝʪ. ʆʩʥʦʚʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ 

ʩʯʠʪʘʶʪʩʷ: ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ, ʨʚʦʪʘ, 

ʩʣʶʥʦʪʝʯʝʥʠʝ, ʜʠʘʨʝʷ, ʤʝʪʝʦʨʠʟʤ, ʙʦʣʝʚʳʝ 

ʦʱʫʱʝʥʠʷ. ʉʦʛʣʘʩʥʦ, ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʤʝʣʢʠʭ 

ʞʠʚʦʪʥʳʭ, World Small Animal Veterinary 

Association (WSAVA) ʙʳʣʘ ʚʳʧʫʱʝʥʘ 

ʦʙʱʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʝ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʝʡ, 

ʧʨʝʧʘʨʘʪʘʤʠ ʚʳʙʦʨʘ ʜʣʷ ʣʝʯʝʥʠʷ ʛʘʩʪʨʦ ʠ 

ʵʥʪʝʨʦʧʘʪʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʳ 

ʤʝʪʨʦʥʠʜʘʟʦʣ, ʪʠʣʦʟʠʥ ʠ ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ. 

ʇʨʦʚʝʜʷ ʠʟʫʯʝʥʠʝ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ 

ʢʨʦʚʠ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʩ 

ʛʘʩʪʨʘʣʴʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʧʨʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʤʳ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʣʠ ʙʦʣʴʥʳʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʛʘʩʪʨʠʪʦʚ, ʛʦʣʦʚ 

ʉʪʝʧʝʥʴ ʚʦʩʧʘʣʝʥʠʷ ʞʝʣʫʜʢʘ ʂʦʣʠʯʝʩʪʚʦ ʩʦʙʘʢ (2020-2022) ʇʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʉʣʘʙʘʷ 29 30 

ʉʨʝʜʥʷʷ 48 50 

ʉʠʣʴʥʘʷ 19 20 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʘʩʪʨʠʪʦʚ, % 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʩ ʧʨʠʟʥʘʢʘʤʠ ʩʣʘʙʦʡ ʩʪʝʧʝʥʠ 

ʚʦʩʧʘʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʟʘʙʦʣʝʚʰʠʭ 

ʛʘʩʪʨʠʪʦʤ ʩʦʙʘʢ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʪʨʝʪʴ, ʯʪʦ 

ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ 

ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʢʣʠʥʠʢʫ ʞʠʚʦʪʥʳʭ. ʊʘʢ 

ʞʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ - ʧʦʣʦʚʠʥʘ ʟʘʙʦʣʝʚʰʠʭ- 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʦʣʴʥʳʭ ʩʦ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʴʶ ʚʦʩʧʘʣʝʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 

ʢʘʥʘʣʘ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ 

ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʪʦʡ ʛʨʫʧʧʳ 

ʟʘʙʦʣʝʚʰʠʭ ʧʠʪʦʤʮʝʚ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʩʦʙʘʢʠ ʩ ʪʘʢʠʤʠ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʢʘʢ 

ʦʜʥʦʢʨʘʪʥʘʷ ʨʚʦʪʘ, ʥʝ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ 

ʢʦʨʤʘ, ʦʪʢʘʟ ʦʪ ʠʛʨ ʠ ʣʝʡʢʦʮʠʪʦʟʦʤ ʧʦ 

ʦʙʱʝʤʫ ʘʥʘʣʠʟʫ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 3-10 ʭ 10ϔ/ʣ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 30 % ʦʪ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ, 

ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʣʦ 4-9 ʭ 

10ϔ/ʣ, ʛʝʤʦʛʣʦʙʠʥ 150-190 ʛ/ʣ, ʛʝʤʘʪʦʢʨʠʪ 

45-55 %, ʪʨʦʤʙʦʮʠʪʳ 280-450 ʭ 10ϔ/ʣ. 
ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʯʝʥʠʷ ʙʳʣʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʦ ʧʠʪʘʥʠʝ 

ʩʦʙʘʢ ʠ ʥʘʟʥʘʯʝʥʦ ʜʠʝʪʠʯʝʩʢʦʝ ʢʦʨʤʣʝʥʠʝ 

ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ. 

ʄʳ ʨʝʢʦʤʝʥʜʫʝʤ: ʛʦʪʦʚʳʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʨʤʘ ʠʣʠ ʥʘʪʫʨʘʣʴʥʦʝ 

ʧʠʪʘʥʠʝ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʥʳʤ 

ʠʥʛʨʝʜʠʝʥʪʦʤ ʷʚʣʷʶʪʩʷ ʢʨʫʧʳ ʩ 

ʦʙʚʦʣʘʢʠʚʘʶʱʠʤ ʩʣʠʟʠʩʪʫʶ ʵʬʬʝʢʪʦʤ, 

ʪʘʢʠʝ ʢʘʢ ʢʨʫʛʣʦʟʝʨʥʳʡ ʨʠʩ ʠ ʦʚʩʷʥʳʝ 

ʭʣʦʧʴʷ. ʅʘʩʪʦʷʪʝʣʴʥʦ ʧʨʦʩʠʤ ʚʣʘʜʝʣʴʮʝʚ 

ʦʪʤʝʥʠʪʴ ʚʩʝ ʣʘʢʦʤʩʪʚʘ ʥʘ ʧʝʨʠʦʜ 

ʣʝʯʝʥʠʷ, ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ.  

ɼʘʥʥʦʡ ʪʝʨʘʧʠʠ ʦʢʘʟʘʣʦʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʠʜʠʤʳʭ ʫʣʫʯʰʝʥʠʡ 

ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʢʦʥʪʨʦʣʴʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. 

ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʤʳ ʚʢʣʶʯʠʣʠ 

ʞʠʚʦʪʥʳʭ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʦʩʪʨʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʛʘʩʪʨʠʪʘ: ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʘʷʩʷ ʨʚʦʪʘ, 

ʯʘʩʪʠʯʥʳʡ ʦʪʢʘʟ ʦʪ ʝʜʳ, ʦʪʢʘʟʦʤ ʦʪ ʠʛʨ, 

ʚʷʣʦʩʪʴ ʠ ʦʙʱʘʷ ʩʣʘʙʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. ɺ ʵʪʫ 

ʛʨʫʧʧʫ ʚʭʦʜʠʣʠ ʩʦʙʘʢʠ ʩ ʣʝʡʢʦʮʠʪʦʟʦʤ ʚ 

ʦʙʱʝʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ 

ʨʝʬʝʨʝʩʥʳʭ ʟʥʘʯʝʥʠʡ 10-16 *10ϔ/ʣ, 
ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʣʦ 3-8 ʭ 

10ϔ/ʣ, ʛʝʤʦʛʣʦʙʠʥ 110-150 ʛ/ʣ, ʛʝʤʘʪʦʢʨʠʪ 

30-45 %, ʪʨʦʤʙʦʮʠʪʳ 320-450 ʭ 10ϔ/ʣ. ɺ 
ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʤʳ ʘʧʨʦʙʠʨʦʚʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʪʠʣʦʟʠʥ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʣʝʯʝʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, 

ʪʘʢ ʢʘʢ ʵʪʘ ʛʨʫʧʧʘ ʩʦʩʪʘʚʠʣʘ ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ. 

ɺ ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

ʩʦʙʘʢʠ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʦʩʪʨʦʡ ʬʦʨʤʦʡ 

ʛʘʩʪʨʠʪʘ, ʘʧʘʪʠʝʡ, ʧʦʣʥʳʤ ʦʪʢʘʟ ʦʪ ʝʜʳ, 

ʥʝʫʢʨʦʪʠʤʦʡ ʨʚʦʪʦʡ, ʚʳʨʘʞʝʥʥʳʤʠ 

ʙʦʣʝʟʥʝʥʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʨʠ 

ʧʘʣʴʧʘʮʠʠ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ, ʦʪʝʯʥʦʩʪʴʶ 

ʩʣʠʟʠʩʪʦʡ ʠ ʷʚʥʳʤ ʫʪʦʣʱʝʥʠʝʤ ʩʣʦʝʚ ʧʨʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʃʝʡʢʦʮʠʪʦʟ 

ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣ 17-36 *10ϔ/ʣ, 
ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʣʦ 3-6 ʭ 

10ϔ/ʣ, ʛʝʤʦʛʣʦʙʠʥ 90-140 ʛ/ʣ, ʛʝʤʘʪʦʢʨʠʪ 

25-40 %, ʪʨʦʤʙʦʮʠʪʳ 250-460 ʭ 10ϔ/ʣ. 
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ɿʜʝʩʴ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʘʷ 

ʠʥʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʩ ʩʦʩʪʘʚʦʤ 

ʛʠʧʦʪʦʥʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ, 

ʤʝʪʨʦʥʠʜʘʟʦʣʘ (ʤʝʪʨʦʛʠʣ) ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʨʝʟʝʨʚʘ (ʬʪʦʨʭʠʥʦʣʦʥʦʚʦʡ ʛʨʫʧʧʳ). 

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʟʘʥʷʣʘ 20 % ʧʨʦʙʣʝʤʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ.   

ʋ ʩʦʙʘʢ ʩ ʙʦʣʝʝ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠ ʥʘʟʥʘʯʘʣʘʩʴ 

ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʪʝʨʘʧʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʩʧʘʣʝʥʠʷ ʠ 

ʩʘʤʦʯʫʚʩʪʚʠʷ ʞʠʚʦʪʥʦʛʦ. 

ɺʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʘʭ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʪʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʥʦʚʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ 

ʣʝʯʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ 

ʙʳʣ ʚʳʙʨʘʥ ʪʠʣʦʟʠʥ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʜʦʟʝ 10-15 ʤʛ/ʢʛ ʢʘʞʜʳʝ 

12 ʯʘʩʦʚ, ʚʦʟʤʦʞʥʦ ʝʛʦ ʚʳʧʘʠʚʘʥʠʝ per os 

ʦʪ 5 ʜʦ 30 ʜʥʝʡ, ʜʝʡʩʪʚʫʶʱʠʡ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʧʨʠ 

ʘʥʪʠʙʠʦʪʠʢ-ʟʘʚʠʩʠʤʳʭ ʵʥʪʝʨʦʧʘʪʠʷʭ. 

ʇʨʝʧʘʨʘʪʦʤ ʚʳʙʦʨʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʘʥʪʠʵʤʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ 

ʧʨʠʩʪʫʧʦʚ ʨʚʦʪʳ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʠʩʢʦʚ 

ʠʥʚʘʛʠʥʘʮʠʠ ʢʠʰʝʯʥʠʢʘ, ʩʪʠʤʫʣʷʮʠʠ 

ʘʧʧʝʪʠʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʙʦʣʝʚʳʭ 

ʷʚʣʝʥʠʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʣʩʷ 

ʤʘʨʦʧʠʪʘʥʪ (ʧʦʜ ʪʦʨʛʦʚʳʤʠ ʥʘʟʚʘʥʠʷʤʠ 

ʉʝʨʝʥʠʷ ʠ ʄʘʨʦʧʠʪʘʣʴ), ʥʘʟʥʘʯʘʝʤʳʡ ʚ 

ʜʦʟʝ 1 ʤʛ/ʢʛ ʢʘʞʜʳʝ 24 ʯʘʩʘ ʧʦʜʢʦʞʥʦ ʠʣʠ 

ʚʥʫʪʨʠʚʝʥʥʦ, ʪʘʢʞʝ ʜʦʧʫʩʢʘʣʠ ʚʳʧʘʠʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ ʢʘʞʜʳʝ 24 ʯʘʩʘ, ʚ 

ʥʝʢʦʪʦʨʳʭ  ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʝʪʘʢʣʦʧʨʦʤʠʜ ʠ  ʦʥʜʘʩʝʪʨʦʥ, ʢʦʪʦʨʳʝ 

ʠʤʝʣʠ ʫʩʧʝʭ ʚ ʣʝʯʝʥʠʠ. 

ɼʣʷ ʘʥʘʣʴʛʝʟʠʠ ʞʝʣʫʜʢʘ ʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʪʨʫʙʢʠ ʤʳ ʧʨʠʤʝʥʷʣʠ 

ʤʝʪʘʤʠʟʦʣ ʥʘʪʨʠʷ (ʘʥʘʣʴʛʠʥ) ʚ ʜʦʟʝ 25-35 

ʤʛ/ʢʛ ʚʥʫʪʨʠʚʝʥʥʦ 2-3 ʨʘʟʘ ʚ ʩʫʪʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʦʣʝʚʦʛʦ 

ʩʠʥʜʨʦʤʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʘʨʘʮʝʪʘʤʦʣ (ʠʬʠʤʦʣ-ʨʘʩʪʚʦʨ ʜʣʷ 

ʠʥʬʫʟʠʡ) ʚ ʜʦʟʠʨʦʚʢʝ 10 ʤʛ/ʢʛ 

ʚʥʫʪʨʠʚʝʥʥʦ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ. ʍʦʨʦʰʠʤ 

ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ ʵʬʬʝʢʪʦʤ ʚ 

ʠʥʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʦʙʣʘʜʘʝʪ ʣʠʜʦʢʘʠʥ, 

ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʚ ʜʦʟʝ 30-75 ʤʢʛ/ʢʛ/ʤʠʥ, ʥʦ 

ʥʘʯʘʣʴʥʘʷ ʜʦʟʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ 30-40 

ʤʢʛ/ʢʛ/ʤʠʥ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʧʨʝʧʘʨʘʪʦʤ ʚ 

ʪʝʨʘʧʠʠ ʩʦʙʘʢ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʘʧʧʝʪʠʪʘ ʠ 

ʫʩʠʣʝʥʠʷ ʨʘʙʦʪʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʷʚʣʷʝʪʩʷ ʚʠʪʘʤʠʥ ɺ12 (ʮʠʘʥʦʢʦʙʘʣʘʤʠʥ), 

ʤʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʩʪʘʥʜʘʨʪʥʳʭ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʜʦʟ 250-1000 

ʤʢʛ/ʞʠʚʦʪʥʦʝ. 

ɼʣʷ ʫʩʠʣʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʣʝʯʝʥʠʠ ʛʘʩʪʨʠʪʦʚ ʤʳ 

ʩʦʚʝʪʦʚʘʣʠ ʧʨʠʤʝʥʷʪʴ ʧʨʝʧʘʨʘʪʳ, 

ʟʘʱʠʱʘʶʱʠʝ ʩʣʠʟʠʩʪʫʶ ʞʝʣʫʜʢʘ ʠ 

ʢʠʰʝʯʥʠʢʘ, ʚ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʱʠʝ 

ʩʫʢʨʘʣʴʬʘʪ, ʪʘʢʠʝ ʢʘʢ ʜʝ-ʥʦʣ, ʛʘʩʪʨʦ-ʥʦʣ, 

ʛʝʚʠʩʢʦʥ, ʠʣʠ ʦʤʝʧʨʘʟʦʣ ʩ ʠʥʪʝʨʚʘʣʦʤ 

ʚʚʝʜʝʥʠʷ 12 ʯʘʩʦʚ. 

ɼʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʧʨʠʩʪʫʧʘ ʦʩʪʨʦʡ 

ʜʠʘʨʝʠ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪ ɿʠʥʘʧʨʠʤ (ʚ 

ʩʦʩʪʘʚʝ ʩʫʣʴʬʘʤʝʪʘʟʠʥ ʠ ʪʨʠʤʝʪʦʧʨʠʤ) ʚ 

ʜʦʟʠʨʦʚʢʝ 0,1 ʤʣ/ʢʛ, ʝʛʦ ʜʦʩʪʘʪʦʯʥʦ 

ʩʜʝʣʘʪʴ ʦʜʥʦʢʨʘʪʥʦ, ʚ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʜʚʝ ʠʥʲʝʢʮʠʠ.  

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʣʷʤʙʣʠʦʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʤʠ ʥʘʟʥʘʯʘʝʪʩʷ 

ʤʝʪʨʦʥʠʜʘʟʦʣ ʚ ʜʦʟʝ 15-20 ʤʛ/ʢʛ ʢʘʞʜʳʝ 24 

ʯʘʩʘ ʚ ʪʝʯʝʥʠʝ 5-7 ʜʥʝʡ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʚʝʜʝʥʥʦʡ 

ʪʝʨʘʧʠʠ ʚʩʝ ʛʨʫʧʧʳ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʙʱʝʛʦ 

ʘʥʘʣʠʟʘ ʢʨʦʚʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ, 

ʘ ʪʘʢʞʝ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʟʥʘʢʠ ʛʘʩʪʨʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

(ʫʪʦʣʱʝʥʠʝ ʠ ʦʪʝʯʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ) ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ ʚ ʢʘʞʜʦʡ 

ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ.   

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʪʠʣʦʟʠʥ ʷʚʣʷʝʪʩʷ 

ʧʨʝʧʘʨʘʪʦʤ ʚʳʙʦʨʘ ʧʨʠ ʣʝʯʝʥʠʠ ʦʩʪʨʳʭ ʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʵʥʪʝʨʦʧʘʪʠʡ ʫ ʩʦʙʘʢ, ʚ 

ʤʦʥʦʪʝʨʘʧʠʠ ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʤ ʣʝʯʝʥʠʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʫʩʧʝʰʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʤʝʣʢʠʭ 

ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʝʛʦ 

ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʜʣʠʪʝʣʴʥʦʡ 



29  

ʦʩʥʦʚʝ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʵʥʪʝʨʦʧʘʪʠʷʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʵʥʪʝʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ, ʯʪʦ 

ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 

ʚʣʘʜʝʣʴʮʝʚ. 
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ʈʝʟʶʤʝ 

 

 ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥʦ, ʯʪʦ ʪʠʣʦʟʠʥ ʷʚʣʷʝʪʩʷ ʧʨʝʧʘʨʘʪʦʤ ʚʳʙʦʨʘ ʧʨʠ ʣʝʯʝʥʠʠ ʦʩʪʨʳʭ ʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʵʥʪʝʨʦʧʘʪʠʡ ʫ ʩʦʙʘʢ, ʠ ʠʤʝʝʪ ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʩ ʧʨʠʟʥʘʢʘʤʠ ʩʣʘʙʦʡ ʩʪʝʧʝʥʠ ʚʦʩʧʘʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʟʘʙʦʣʝʚʰʠʭ ʛʘʩʪʨʠʪʦʤ ʩʦʙʘʢ 

ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʪʨʝʪʴ, ʯʪʦ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʢʣʠʥʠʢʫ 

ʞʠʚʦʪʥʳʭ. ʅʦ ʪʘʢʞʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ - ʧʦʣʦʚʠʥʘ ʟʘʙʦʣʝʚʰʠʭ- 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʦʣʴʥʳʭ ʩʦ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʚʦʩʧʘʣʝʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʠʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʤʝʥʥʦ ʵʪʦʡ ʛʨʫʧʧʳ ʟʘʙʦʣʝʚʰʠʭ ʧʠʪʦʤʮʝʚ. ɺ ʵʪʫ 

ʛʨʫʧʧʫ ʚʭʦʜʠʣʠ ʩʦʙʘʢʠ ʩ ʣʝʡʢʦʮʠʪʦʟʦʤ ʚ ʦʙʱʝʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʩʥʳʭ 

ʟʥʘʯʝʥʠʡ 10-16 ʭ 10ϔ/ʣ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʤʳ ʘʧʨʦʙʠʨʦʚʘʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʪʠʣʦʟʠʥ 
ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʣʝʯʝʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʪʘʢ ʢʘʢ ʵʪʘ ʛʨʫʧʧʘ ʩʦʩʪʘʚʠʣʘ ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʪʠʣʦʟʠʥ ʷʚʣʷʝʪʩʷ 

ʧʨʝʧʘʨʘʪʦʤ ʚʳʙʦʨʘ ʧʨʠ ʣʝʯʝʥʠʠ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʵʥʪʝʨʦʧʘʪʠʡ ʫ ʩʦʙʘʢ, ʚ ʤʦʥʦʪʝʨʘʧʠʠ 

ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʣʝʯʝʥʠʠ, ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʫʩʧʝʰʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ɸ ʪʘʢʞʝ 

ʦʪʤʝʯʝʥʦ ʝʛʦ ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʜʣʠʪʝʣʴʥʦʡ ʦʩʥʦʚʝ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʵʥʪʝʨʦʧʘʪʠʷʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʵʥʪʝʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ, ʯʪʦ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 

ʚʣʘʜʝʣʴʮʝʚ. 

 

MODERN METHODS FOR THE TREATMENT OF GASTRITIS IN DOGS 

 

Blagova Yu.V., Ziruk I.V., Salautin V.V. 

Summary 

 

The work has studied that tylosin is the drug of choice in the treatment of acute and chronic 

enteropathies in dogs, and has a successful application in practical veterinary medicine. Based on 

the results of the study, it can be concluded that with signs of a weak degree of inflammation, the 

number of all dogs with gastritis is one third, which occupies a significant place among all animals 

who have applied to the clinic. But also, it should be noted that the main component - half of the 

cases - falls on patients with an average degree of inflammation of the digestive canal, which is why 

it requires a detailed study of this particular group of sick pets. This group included dogs with 

leukocytosis in the general blood test within the reference values of 10-16 x 10ϔ/l. In this group, we 

tested the use of the drug tylosin as the main therapeutic drug, since this group accounted for the 

largest percentage of the total number. Thus, we came to the conclusion that tylosin is the drug of 

choice in the treatment of acute and chronic enteropathies in dogs, in monotherapy at the initial 

stages of the disease, and in complex therapy with intensive treatment, as an additional antibacterial 

drug that has been successfully used in veterinary non-infectious therapy of small pets. And also 

noted its successful use on a long-term basis in chronic enteropathies, including with enteral 

administration, which does not make it difficult for owners to use. 
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ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʛʦ ʩʚʝʜʝʥʠʡ ʦ ʤʝʪʦʜʘʭ ʠ ʚʣʠʷʥʠʠ 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʥʘ ʟʜʦʨʦʚʴʝ ʩʦʙʘʢ, ʠ ʚ 

ʦʩʥʦʚʥʦʤ ʫʪʚʝʨʞʜʘʶʪ ʦ ʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʢʘʯʝʩʪʚʘʭ [1, 2, 4]. ʇʦʢʘʟʘʥʠʷʤʠ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʩʪʝʨʠʣʠʟʘʮʠʠ ʚ ʦʩʥʦʚʥʦʤ 

ʷʚʣʷʶʪʩʷ: ʧʨʦʬʠʣʘʢʪʠʢʘ ʣʦʞʥʦʡ ʠʣʠ 

ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ 

ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʥʘ ʙʦʣʝʝ ʩʧʦʢʦʡʥʦʝ; 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʳʭ 

ʞʝʣʸʟ ʠ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ [2, 3]. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʤʦʛʫʪ ʦʙʦʙʱʘʪʴʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʠʷ ʠʣʠ 

ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʩʪʝʨʠʣʠʟʘʮʠʠ [2, 4]. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ 

ʦʧʠʩʳʚʘʪʴʩʷ ʥʝʧʦʣʥʦʮʝʥʥʦ, ʥʘʧʨʠʤʝʨ, 

ʧʦʚʳʰʘʶʪʩʷ ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ ʥʝʜʝʨʞʘʥʠʷ 

ʤʦʯʠ, ʛʝʤʘʥʛʠʦʩʘʨʢʦʤʳ ʩʝʨʜʮʘ ʠ 

ʩʝʣʝʟʸʥʢʠ, ʦʩʪʝʦʩʘʨʢʦʤʳ, ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʥʝʜʝʨʞʘʥʠʝ ʤʦʯʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ʩʫʢ 

ʢʨʫʧʥʳʭ ʠ ʛʠʛʘʥʪʩʢʠʭ ʧʦʨʦʜ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚʳʨʘʙʦʪʢʠ 

ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ. ʀʟʙʳʪʦʯʥʘʷ ʠʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʛʦʨʤʦʥʦʚ 

ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʛʣʫʙʦʢʠʤʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʷ 

(ʆɻʕʂ) ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʝʢʨʝʮʠʠ 

ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʩʪʥʘʷ ʤʘʩʩʘ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʚʦʟʤʦʞʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʠ [4-7]. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ 

ʆɻʕʂ ʥʘ ʤʠʥʝʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ 

ʪʝʣ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʤʝʶʪʩʷ ʣʠʰʴ 

ʜʘʥʥʳʝ ʠ ʚʦʟʜʝʡʩʪʚʠʠ ʆɻʕʂ ʥʘ ʧʣʦʪʥʦʩʪʴ 

ʪʘʟʦʚʳʭ, ʣʫʯʝʚʳʭ ʠ ʣʦʢʪʝʚʳʭ ʢʦʩʪʝʡ, 

ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦʩʪʘʝʪʩʷ ʥʝʠʟʫʯʝʥʥʳʤ [9-

11]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʦʧʠʩʘʥʠʷ 

ʚʣʠʷʥʠʷ ʆɻʕʂ ʥʘ ʤʠʥʝʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ 

ʪʝʣ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ ʩʦʙʘʢ ʚʦʟʨʘʩʪʥʦʡ 

ʜʠʥʘʤʠʢʠ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʦʧʠʩʘʥʥʦʝ, ʮʝʣʴʶ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʩʪʠ 

ʦʮʝʥʢʫ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʪʝʣ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʫ ʱʝʥʢʦʚ ʜʦ 

ʆɻʕʂ ʚ 6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʠ ʯʝʨʝʟ 3 ʠ 

6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʝʸ ʚʳʧʦʣʥʝʥʠʷ ʠ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʥʘ ʪʝʭ ʞʝ ʩʨʦʢʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʘʷ ʨʘʙʦʪʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʢʘʬʝʜʨʝ ʭʠʨʫʨʛʠʠ, 

ʘʢʫʰʝʨʩʪʚʘ ʠ ʧʘʪʦʣʦʛʠʠ ʤʝʣʢʠʭ ʞʠʚʦʪʥʳʭ 

ʠ ʢʘʬʝʜʨʝ ʪʝʨʘʧʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʨʝʥʪʛʝʥʦʣʦʛʠʝʡ ʌɻɹʆʋ ɺʆ 

ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ ʚ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2022 

ʛʦʜʘ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 

12 ʙʝʩʧʦʨʦʜʥʳʭ ʱʝʥʷʪ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʤʘʩʩʦʡ ʪʝʣʘ ʦʪ 7 ʜʦ 10 ʢʛ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ ʘʥʘʣʦʛʦʚ 

ʩʦʙʘʢ ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ (ʚ 

ʚʦʣʴʝʨʘʭ ʥʘ ʫʣʠʮʝ, ʚʦʜʘ ʚʚʦʣʶ, ʨʘʮʠʦʥ 
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ʩʦʩʪʦʷʣ ʠʟ ʢʦʤʤʝʨʯʝʩʢʠʭ ʛʦʪʦʚʳʭ ʢʦʨʤʦʚ). 

ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʚʳʧʦʣʥʷʣʠ ʥʠʢʘʢʠʭ 

ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʑʝʥʢʘʤ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʠʤʠ 6-

ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʳʧʦʣʥʠʣʠ 

ʆɻʕʂ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. 

ʆʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʞʠʚʦʪʥʳʤ 

ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʦʙʱʝʡ ʠ ʤʝʩʪʥʦʡ 

ʘʥʝʩʪʝʟʠʝʡ, ʘ ʪʘʢʞʝ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ 

ʘʩʝʧʪʠʢʠ ʠ ʘʥʪʠʩʝʧʪʠʢʠ. ʉʦʙʘʢ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʧʠʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ 

ʦʧʝʨʘʮʠʦʥʥʦʤ ʩʪʦʣʝ, ʦʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ 

ʚʳʧʦʣʥʷʣʠ ʧʦ ʙʝʣʦʡ ʣʠʥʠʠ ʞʠʚʦʪʘ 

(ʈʠʩʫʥʦʢ 1).  

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫ 

ʱʝʥʢʦʚ ʚʳʧʦʣʥʷʣʠ ʚ ʚʦʟʨʘʩʪʝ 6-ʪʠ ʤʝʩʷʮʝʚ 

ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ (ʈʠʩʫʥʦʢ 2), ʘ ʟʘʪʝʤ ʧʦ 

ʜʦʩʪʠʞʝʥʠʠ ʠʤʠ 9-ʪʠ (ʈʠʩʫʥʦʢ 3) ʠ 12-ʪʠ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɼʣʷ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʘʧʧʘʨʘʪ 

Dongmun DIG-360 ʩ ʧʣʦʩʢʦʧʘʥʝʣʴʥʳʤ 

ʜʝʪʝʢʪʦʨʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ 

Rayence 1717SGC ʠ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʯʪʝʥʠʷ 

ʩʥʠʤʢʦʚ XmaruView V1. ʉʥʠʤʢʠ 

ʚʳʧʦʣʥʷʣʠ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʘʧʧʘʨʘʪʘ: 5mAs ʠ 60 kV. 

ʄʠʥʝʨʘʣʠʟʘʮʠʶ ʢʦʩʪʝʡ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Hi-Scene, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʥʘ ʩʥʠʤʢʝ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʪʦʯʢʝ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʢʘʞʜʳʡ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʙʳʣ 

ʧʨʝʦʙʨʘʟʦʚʘʥ 8 ʙʠʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 

ʩʦʜʝʨʞʘʱʝʝ 256 ʫʨʦʚʥʝʡ ʷʨʢʦʩʪʠ, ʢʘʞʜʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʩʦʨʘʟʤʝʨʝʥ ʚʝʣʠʯʠʥʝ ʟʘʨʷʜʘ 1 

ʧʠʢʩʝʣʷ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʋʢʣʘʜʢʘ ʠ ʬʠʢʩʘʮʠʷ ʛʦʣʦʚʳ ʞʠʚʦʪʥʦʛʦ ʜʣʷ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʩʲʝʤʢʠ ʢʦʩʪʝʡ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ: ɸ- ʣʝʚʘʷ ʧʦʣʫʙʦʢʦʚʘʷ, ɹ - ʧʨʘʚʘʷ ʧʦʣʫʙʦʢʦʚʘʷ 

 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʩʣʘʙʣʝʥʠʷ 

ʤʫʩʢʫʣʘʪʫʨʳ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʘʢʠ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʤʠʦʨʝʣʘʢʩʘʥʪʘ 

çʈʦʤʝʪʘʨè ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʜʦʟʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤ 

ʢʦʩʪʝʡ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ, ʛʦʣʦʚʳ 

ʞʠʚʦʪʥʳʭ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʧʦʣʫʙʦʢʦʚʦʡ 

ʧʦʟʠʮʠʠ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʥʘʣʦʞʝʥʠʷ 

ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ 

ʯʝʣʶʩʪʝʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʈʠʩʫʥʦʢ 1). ɺ 

ʪʘʢʦʡ ʧʦʟʠʮʠʠ ʥʘ ʩʥʠʤʢʝ ʭʦʨʦʰʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʦʩʴ ʚʩʸ ʪʝʣʦ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ, ʨʘʩʧʦʣʘʛʘʚʰʝʝʩʷ ʚʦ ʚʨʝʤʷ 

ʩʲʝʤʢʠ ʙʣʠʞʝ ʢ ʠʩʪʦʯʥʠʢʫ ʠʟʣʫʯʝʥʠʷ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 

ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʛʨʘʤʤ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ 

ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʪʝʣ ʚʝʪʚʝʡ 

ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ ʩʦʙʘʢ ʜʚʫʭ ʛʨʫʧʧ 

ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʩʪʦʨʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʨʘʟʣʠʯʘʣʠʩʴ. ʅʘ ʩʥʠʤʢʘʭ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ ʠ 

ʷʩʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʩʪʝʡ ʠ ʫʯʘʩʪʢʦʚ 
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ʟʫʙʥʦʡ ʘʨʢʘʜʳ; ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʢʦʩʪʝʡ 

ʠʤʝʣʠ ʩʚʦʶ ʭʘʨʘʢʪʝʨʥʫʶ ʩʝʪʯʘʪʦʩʪʴ. 

ʀʟʤʝʥʝʥʠʡ ʚ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ 

ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʥʘʣʠʯʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʦʪʤʝʯʘʣʩʷ ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʤʠʥʝʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ, ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʪʝʣ ʚʝʪʚʝʡ 

ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ, ʯʝʨʝʟ 3 ʠ 6 ʤʝʩʷʮʝʚ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʧʳʪʘ (ʊʘʙʣʠʮʘ 1). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʜʦ ʆɻʕʂ ʫ ʱʝʥʢʘ 

6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʦʩʣʝ ʆɻʕʂ ʫ 

ʱʝʥʢʘ 9-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ. 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ ʪʝʣ 

ʥʠʞʥʠʭ ʚʝʪʚʝʡ ʯʝʣʶʩʪʝʡ ʚ 9-ʪʠ ʠ 12-ʪʠ 

ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʩʦʙʘʢ ʩ ʣʝʚʦʡ ʠ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʚ 

ʦʙʣʘʩʪʷʭ: ʨʝʟʮʦʚ ʥʘ 14,0 ʠ 16,8 %; ʢʣʳʢʘ 

ʥʘ 13,9 ʠ 24,5 %; ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ ʥʘ 7,05 ʠ 

15,3 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʦʧʳʪʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʠʥʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʝʡ ʪʝʣ ʥʠʞʥʠʭ ʚʝʪʚʝʡ 

ʯʝʣʶʩʪʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚ ʦʙʣʘʩʪʠ ʪʨʝʪʴʝʛʦ 

ʤʦʣʷʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʜʨʫʛʠʤʠ ʦʙʣʘʩʪʷʤʠ. 
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ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʪʝʣ ʚʝʪʚʝʡ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʩʦʙʘʢ 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ ʯʝʣʶʩʪʠ, pʭ (n=6) 

ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ  

ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʨʝʟʮʦʚ 

MÑm 327,85Ñ3,25 380,55Ñ2,94 386,12Ñ2,54 

p  0,000* 0,000* 

% 100,0 116,0 117,7 

ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʨʝʟʮʦʚ 

MÑm 327,52Ñ2,9 366,99Ñ4,95 380,05Ñ4,0 

p  0,002* 0,000* 

% 100,0 112,05 116,0 

ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʢʣʳʢʘ 

MÑm 395,37Ñ3,21 454,37Ñ2,96 496,88Ñ4,04 

p  0,000* 0,000* 

% 100,0 114,9 125,6 

ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʢʣʳʢʘ 

MÑm 404,67Ñ3,82 457,17Ñ1,86 499,37Ñ3,02 

p  0,000* 0,000* 

 100,0 112,9 123,4 

ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ 

MÑm 395,13Ñ3,13 423,02Ñ5,87 447,2Ñ6,78 

p  0,002* 0,000* 

% 100,0 107,0 113,1 

ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ 

MÑm 396,6Ñ3,71 425,15Ñ4,66 466,05Ñ5,82 

p  0,001* 0,000* 

% 100,0 107,1 117,5 

ʇʨʠʤʝʯʘʥʠʝ: * - ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 6-ʪʠ ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʆɻʕʂ ʫ ʞʠʚʦʪʥʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʪʝʣ 

ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ. ɼʦʩʪʦʚʝʨʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ 

(ʊʘʙʣʠʮʘ 2). ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ ʪʝʣ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ 

ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʨʦʚʘʥʥʳʭ ʩʫʢ ʚ 9-ʪʠ ʠ 

12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ 

ʩʪʦʨʦʥ ʪʘʢʞʝ ʚʳʨʦʩʣʘ ʚ ʩʨʝʜʥʝʤ ʚ 

ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ: ʨʝʟʮʦʚ ʚʳʨʦʩʣʘ ʥʘ 

20,1 % ʠ 29,2 %; ʢʣʳʢʦʚ ʥʘ 17,2 % ʠ 24,4 

%; ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ ʥʘ 14,3 % ʠ 20,15 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʉʨʘʚʥʠʚʘʷ ʜʚʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʦʧʳʪʥʘʷ) ʚʳʷʩʥʠʣʠ, ʯʪʦ 

ʧʨʠʨʦʩʪ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʪʝʣ ʚʝʪʚʝʡ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʫ 

ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʨʦʚʘʥʥʳʭ ʩʦʙʘʢ ʯʝʨʝʟ 

3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ 

ʥʝʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ʩʫʢ (ʊʘʙʣʠʮʘ 1 ʠ 2). 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʨʝʜʥʝʤ ʧʨʠʨʦʩʪ ʚ 

ʦʙʣʘʩʪʠ ʨʝʟʮʦʚ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʚ ʩʨʝʜʥʝʤ 

ʙʳʣ ʚʳʰʝ ʥʘ 6,1 %, ʢʣʳʢʦʚ ʥʘ 3,25 %, 

ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ ʥʘ 7,25 %. ɺ ʛʦʜʦʚʘʣʦʤ 

ʚʦʟʨʘʩʪʝ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠ ʧʨʠʨʦʩʪ ʚ 

ʩʨʝʜʥʝʤ ʚ ʦʙʣʘʩʪʠ ʨʝʟʮʦʚ ʥʘ 12,4 % ʠ 

ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ ʥʘ 4,85 %, ʦʜʥʘʢʦ ʚ 

ʦʙʣʘʩʪʠ ʢʣʳʢʦʚ ʩʥʠʟʠʣʩʷ ʥʘ 0,1 %. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʠ 

ʫ ʱʝʥʢʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 6-ʪʠ ʤʝʩʷʮʝʚ ʚʦ 

ʚʩʝʭ ʟʘʤʝʨʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʧʦʢʘʟʘʣ ʨʝʟʢʠʡ 

ʧʨʠʨʦʩʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʪʝʣ 

ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ. ɺʦʟʤʦʞʥʦ, ʜʘʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, 

ʯʪʦ ʥʘ ʬʦʥʝ ʆɻʕʂ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ 

[1, 8], ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʝʪʩʷ ʨʦʩʪ 

ʞʠʚʦʪʥʳʭ, ʥʦ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʨʘʟʚʠʪʠʝ 
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ʤʦʣʦʜʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʢʘʩʪʨʠʨʦʚʘʥʥʳʤʠ 

ʩʦʙʘʢʘʤʠ. ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʧʦʜʣʝʞʠʪ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ. 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʪʝʣ ʚʝʪʚʝʡ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ ʯʝʣʶʩʪʠ, pʭ (n=6) 

ɼʦ ʦʧʝʨʘʮʠʠ  

(ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ) 
ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ  

ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʨʝʟʮʦʚ 

MÑm 376,33Ñ15,51 450,75Ñ13,42 484,63Ñ16,02 

p  0,005* 0,001* 

% 100,0 119,7 128,7 

ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʨʝʟʮʦʚ 

MÑm 375,38Ñ14,91 452,45Ñ12,0 487,18Ñ14,5 

p  0,002* 0,000* 

% 100,0 120,5 129,7 

ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʢʣʳʢʘ 

MÑm 441,07Ñ9,45 514,0Ñ22,36 547,55Ñ19,86 

p  0,013* 0,001* 

% 100,0 116,5 124,1 

ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʢʣʳʢʘ 

MÑm 443,6Ñ12,87 523,17Ñ21,38 553,4Ñ16,63 

p  0,010* 0,000* 

% 100,0 117,9 124,7 

ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ 

MÑm 472,23Ñ6,52 557,03Ñ6,18 570,37Ñ13,78 

p  0,000* 0,000* 

% 100,0 117,9 120,7 

ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ 

MÑm 480,23Ñ7,11 531,7Ñ23,96 574,6Ñ10,75 

p  0,066* 0,000* 

% 100,0 110,7 119,6 

ʇʨʠʤʝʯʘʥʠʝ: * - ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʋ ʚʩʝʭ ʱʝʥʢʦʚ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʦʪʤʝʯʝʥ 

ʧʨʠʨʦʩʪ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʪʝʣ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚ 

ʪʝʯʝʥʠʝ 6-ʪʠ ʤʝʩʷʮʝʚ ʩ ʤʦʤʝʥʪʘ 

ʥʘʙʣʶʜʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʫʶ ʢʘʨʪʠʥʫ 

ʥʘʙʣʶʜʘʣʠ Lima ʠ Walker S.E. ʚ ʩʦʩʪʦʷʥʠʠ 

ʣʫʯʝʚʳʭ ʠ ʣʦʢʪʝʚʳʭ ʢʦʩʪʝʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ 

ʚʟʨʦʩʣʝʥʠʝʤ ʱʝʥʢʦʚ ʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 

ʨʦʩʪʦʤ ʢʦʩʪʷʢʘ [8, 9].  

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ 

ʦʩʪʝʦʜʝʥʩʠʪʦʤʝʪʨʠʷ ʥʘʛʣʷʜʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ, ʯʪʦ 

ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʷ ʚʳʧʦʣʥʝʥʥʘʷ 

ʱʝʥʢʘʤ ʚ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʦʚʦʡ 

ʟʨʝʣʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʪʝʣ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ ʨʘʩʪʫʱʠʭ 

ʞʠʚʦʪʥʳʭ.  
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ɺʃʀʗʅʀɽ ʆɺɸʈʀʆɻʀʉʊɽʈʕʂʊʆʄʀʀ ʅɸ ʇʆʂɸɿɸʊɽʃʀ ɼɽʅʉʀʊʆʄɽʊʈʀʀ 

ʂʆʉʊʅʆʁ ʊʂɸʅʀ ʊɽʃ ʅʀɾʅʀʍ ʏɽʃʖʉʊɽʁ 

 

ɺʘʣʠʫʣʣʠʥʘ ɼ.ʌ., ɸʤʠʨʦʚ ɼ.ʈ., ɻʘʩʠʤʦʚʘ ɻ.ɸ., ʄʦʨʦʟʦʚʘ ɼ.ɼ., ʍʫʩʘʠʥʦʚʘ ɸ.ʊ. 

ʈʝʟʶʤʝ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʠ (ʆɻʕʂ) ʥʘ 
ʤʠʥʝʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ ʪʝʣ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ ʱʝʥʢʦʚ. ʇʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ 

ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚ ʦʙʣʘʩʪʷʭ ʨʝʟʮʦʚ, ʢʣʳʢʦʚ ʠ ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ. ʆʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʞʠʚʦʪʥʳʤ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʦʙʱʝʡ ʠ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʝʡ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʘʩʝʧʪʠʢʠ ʠ 

ʘʥʪʠʩʝʧʪʠʢʠ. ʆʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ ʚʳʧʦʣʥʷʣʠ ʧʦ ʙʝʣʦʡ ʣʠʥʠʠ ʞʠʚʦʪʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʨʦʩʪ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʪʝʣ 

ʚʝʪʚʝʡ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʨʦʚʘʥʥʳʭ ʩʦʙʘʢ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʥʝʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ʩʫʢ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʨʝʜʥʝʤ ʧʨʠʨʦʩʪ ʚ 

ʦʙʣʘʩʪʠ ʨʝʟʮʦʚ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʚ ʩʨʝʜʥʝʤ ʙʳʣ ʚʳʰʝ ʥʘ 6,1 %, ʢʣʳʢʦʚ ʥʘ 3,25 %, ʪʨʝʪʴʝʛʦ 

ʤʦʣʷʨʘ ʥʘ 7,25 %. ɺ ʛʦʜʦʚʘʣʦʤ ʚʦʟʨʘʩʪʝ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠ ʧʨʠʨʦʩʪ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʢʦʩʪʝʡ ʚ ʩʨʝʜʥʝʤ ʚ ʦʙʣʘʩʪʠ ʨʝʟʮʦʚ ʥʘ 12,4 % ʠ ʪʨʝʪʴʝʛʦ ʤʦʣʷʨʘ ʥʘ 4,85 %, ʦʜʥʘʢʦ ʚ ʦʙʣʘʩʪʠ 

ʢʣʳʢʦʚ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʥʘ 0,1 %. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ 

ʦʩʪʝʦʜʝʥʩʠʪʦʤʝʪʨʠʷ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʚʘʨʠʦʛʠʩʪʝʨʵʢʪʦʤʠʷ ʚʳʧʦʣʥʝʥʥʘʷ ʫ ʱʝʥʷʪ ʚ 

ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʧʨʠʚʝʣʘ ʢ ʥʘʢʦʧʣʝʥʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʪʝʣ ʥʠʞʥʠʭ ʯʝʣʶʩʪʝʡ ʫ ʨʘʩʪʫʱʠʭ ʞʠʚʦʪʥʳʭ.  

 

THE EFFECT OF OVARIOHYSTERECTOMY ON THE PARAMETERS OF DENSITOMETRY 

OF THE BONE TISSUE OF THE LOWER JAW BODIES 

 

Valiullina D.F., Amirov D.R., Gasimova G.A., Morozova D.D., Khusainova A.T. 

Summary 

 

This article discusses the influence of ovariohystreectomy (OGEC) on the bone mineral 

density of the lower jaw bodies in puppies. Bone density was studied in the areas of incisors, 

canines and the third molar. Surgical intervention was performed on animals under general and 

local anesthesia in compliance with the rules of asepsis and antiseptics. Operative access was 

performed along the white line of the abdomen. The results of the studies showed that the increase 

in bone mineral density of the lower jaw branch bodies in ovariohysterectomized dogs 3 months 

after surgery was higher than in unsterilized bitches. For example, on average, the increase in the 

area of incisors on both sides was on average 6.1 % higher, canines by 3.25 %, the third molar by 

7.25%. At one year of age, there was also an increase in bone mineral density on average in the 

incisor area by 12.4 % and the third molar by 4.85 %, but in the canine area there was a decrease of 

0.1 %. Consequently, X-ray osteodensitometry clearly showed that ovariohysterectomy performed 

in puppies during puberty led to the filling of the mineral component of the bone tissue of the lower 

jaw bodies in growing animals. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʝʡʰʝʡ 

ʧʨʦʙʣʝʤʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ 

ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʝʸ ʢʘʯʝʩʪʚʘ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ɺ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʦʣʥʦʮʝʥʥʳʤ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʢʦʨʤʣʝʥʠʝʤ ʠ 

ʭʦʨʦʰʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʫʭʦʜʘ. 

ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʚʠʪʘʤʠʥ ɸ, 

ʚʳʧʦʣʥʷʶʱʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 

ʤʥʦʞʝʩʪʚʘ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ.  

ʂʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ ʚ ʪʘʢʠʭ 

ʦʪʭʦʜʘʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʢ 

ʙʘʨʜʘ, ʞʦʤ, ʧʠʚʥʘʷ ʩʜʦʙʘ, ʩʦʣʦʜʦʚʳʝ 

ʨʦʩʪʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʨʤ 

ʢʘʨʦʪʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʮʠʦʥʘʭ 

ʦʪʢʘʨʤʣʠʚʘʝʤʦʛʦ ʥʘ ʵʪʠʭ ʦʪʭʦʜʘʭ 

ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʤʘʣʦ 

ʩʦʜʝʨʞʘʪʩʷ ʢʘʨʦʪʠʥʩʦʜʝʨʞʘʱʠʝ ʢʦʨʤʘ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ 

ʚʠʪʘʤʠʥʘ ɸ. ʇʦʵʪʦʤʫ, ʚ ʦʩʥʦʚʥʦʤ 

ʚʦʩʧʦʣʥʝʥʠʝ ʝʛʦ ʚ ʨʘʮʠʦʥʘʭ ʨʝʛʫʣʠʨʫʶʪ ʟʘ 

ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʚʠʪʘʤʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ [4, 8, 9], ʚ ʧʝʯʝʥʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʜʦ 90-95 % ʚʠʪʘʤʠʥʘ ɸ, 

ʦʩʪʘʣʴʥʦʝ ʞʝ ʝʛʦ ʩʦʩʨʝʜʦʪʦʯʠʚʘʝʪʩʷ ʚ 

ʧʦʯʢʘʭ ʠ ʥʘʜʧʦʯʝʯʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. 

ʉʦʛʣʘʩʥʦ ʵʪʠʭ ʞʝ ʘʚʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʚʠʪʘʤʠʥʝ ɸ 

ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʢ ʠʭ ʚ ʧʝʯʝʥʠ, ʪʘʢ ʠ ʚ 

ʢʨʦʚʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʚ 

ʟʘʜʘʯʫ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ 

ʚʳʷʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʘ ɸ ʚ 

ʧʝʯʝʥʠ ʠ ʢʨʦʚʠ ʙʳʢʦʚ ʧʨʠ ʨʘʟʥʦʤ ʝʛʦ 

ʫʨʦʚʥʝ ʚ ʨʘʮʠʦʥʘʭ ʙʳʯʢʦʚ, 

ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ ʥʘ ʙʘʨʜʝ, ʞʦʤʝ ʠ ʧʠʚʥʦʡ 

ʜʨʦʙʠʥʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ, 

ʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çʅʠʚʘè ʈʝʩʧʫʙʣʠʢʠ 

ʄʦʨʜʦʚʠʷ, ʥʘ ʙʳʯʢʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ 12-13 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʪʨʠ ʥʝʟʘʚʠʩʠʤʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʨʜʷʥʳʭ, 

ʞʦʤʦʚʳʭ ʠ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ ʨʘʮʠʦʥʦʚ.  

ɺ ʧʝʨʠʦʜ ʧʦʩʪʘʥʦʚʢʠ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦ ʦʪʢʦʨʤʫ ʥʘ ʙʘʨʜʝ, ʦʥʠ 

ʠʤʝʣʠ ʤʘʩʩʫ 280-290 ʢʛ, ʥʘ ʞʦʤʝ ï 295-310 

ʢʛ ʠ 310-340 ʢʛ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʧʦ 30 ʛʦʣʦʚ ʘʥʘʣʦʛʠʯʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, 

ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʫʶ. 

ɺʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʨʘʮʠʦʥʳ 

ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʥʦʨʤʘʤ ʈɸʉʍʅ [5, 6], ʠ 

ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʧʨʠ ʦʪʢʦʨʤʝ ʥʘ 

ʙʘʨʜʝ - 900 ʛ, ʥʘ ʞʦʤʝ ʠ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ ï 

1000 ʛ. ʇʦʜʦʧʳʪʥʳʝ ʙʳʯʢʠ ʚʩʝʭ ʛʨʫʧʧ 

ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʘʣʠ ʦʜʠʥʘʢʦʚʳʝ ʨʘʮʠʦʥʳ 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ 

ʚʠʪʘʤʠʥʘ ɸ ʚ ʨʘʮʠʦʥʘʭ (ʈʠʩʫʥʦʢ 1).
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ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ ɸ ʚ ʨʘʮʠʦʥʘʭ ʙʳʯʢʦʚ ʧʨʠ ʨʘʟʥʳʭ ʪʠʧʘʭ ʦʪʢʦʨʤʘ, ʪʳʩ. ʄɽ 

ʥʘ 100 ʛ ʞʠʚʦʡ ʤʘʩʩʳ 

 

ʇʨʠ ʦʪʢʦʨʤʝ ʥʘ ʙʘʨʜʷʥʳʭ ʠ 

ʞʦʤʦʚʳʭ ʨʘʮʠʦʥʘʭ, ʙʳʯʢʠ ʠʟ ʧʝʨʚʳʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ ʚʠʪʘʤʠʥ ɸ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ ʥʦʨʤʘʤʠ 

ʈɸʉʍʅ [5, 6] ʧʦ ʢʘʨʦʪʠʥʫ, (1 ʤʛ ʢʘʨʦʪʠʥʘ 

ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʵʢʚʠʚʘʣʝʥʪʝʥ 

400 ʄɽ ʚʠʪʘʤʠʥʘ ɸ), ʜʣʷ ʚʪʦʨʳʭ ï ʥʘ 25 % 

ʠ ʪʨʝʪʴʠʭ ʛʨʫʧʧ ï ʥʘ 50 % ʙʦʣʴʰʝ ʵʪʠʭ 

ʥʦʨʤ. ʇʨʠ ʦʪʢʦʨʤʝ ʞʝ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ, 

ʞʠʚʦʪʥʳʝ ʠʟ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʪʘʢʞʝ ʧʦʣʫʯʘʣʠ ʚʠʪʘʤʠʥ ɸ ʩ ʨʘʮʠʦʥʦʤ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʦʡ ʈɸʉʍʅ ʧʦ 

ʢʘʨʦʪʠʥʫ, ʘ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʥʘ 20 % ʠ 40 % 

ʙʦʣʴʰʝ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʳ.  

ʂʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ ɸ ʚ ʨʘʮʠʦʥʘʭ 

ʨʝʛʫʣʠʨʦʚʘʣʠ ʟʘ ʩʯʝʪ ʩʪʫʧʝʥʯʘʪʦʡ ʜʦʙʘʚʢʠ 

ʚ ʩʦʩʪʘʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ 

ʩʳʧʫʯʝʛʦ ʧʦʨʦʰʢʘ ʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çʄʠʢʨʦʚʠʪ ɸè, ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚ 1 

ʛʨʘʤʤʝ ʩʦʩʪʘʚʣʷʣʘ 500 ʪʳʩ. ʄɽ ʚʠʪʘʤʠʥʘ. 

ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʝʧʦʥʠʨʦʚʘʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ɸ-ʚʠʪʘʤʠʥʥʦʛʦ 

ʩʪʘʪʫʩʘ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ, ʥʘʤʠ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ ʧʝʯʝʥʠ ʠ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ. ɼʣʷ ʵʪʦʛʦ, ʚ 

ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʫʙʦʠ ʪʨʸʭ ʛʦʣʦʚ ʞʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʚʠʪʘʤʠʥʘ ɸ ʚ 

ʦʙʨʘʟʮʘʭ ʧʝʯʝʥʠ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʤʠʢʨʦʢʦʣʦʥʦʯʥʦʡ 

ɺʕɾʍ ʥʘ ʞʠʜʢʦʩʪʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ 

çʄʠʣʠʭʨʦʤ-5-3è [7]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʦʚʝʜʝʥʥʳʸ ʘʥʘʣʠʟʳ ʧʝʯʝʥʠ ʧʦʜʦʧʳʪʥʳʭ 

ʙʳʯʢʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʙʘʨʜʷʥʦʛʦ 

ʦʪʢʦʨʤʘ ʫ ʥʠʭ ʜʝʧʦʥʠʨʦʚʘʣʦʩʴ ʜʦ 24,72-26, 

34 ʤʢʛ ʚʠʪʘʤʠʥʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʛ ʩʳʨʦʡ 

ʪʢʘʥʠ, ʧʨʠ ʞʦʤʦʚʦʤ ʪʠʧʝ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʠ 

ʩʦʩʪʘʚʠʣʘ ʦʪ 22,46 ʜʦ 23,64 ʤʢʛ/ʛ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ 

ʚʠʪʘʤʠʥʘ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʧʝʯʝʥʠ ʙʳʯʢʦʚ 

ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ, 

ʢʦʪʦʨʘʷ  ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 67,58 ʜʦ 69,80 

ʤʢʛ/ʛ ʩʳʨʦʡ ʪʢʘʥʠ (ʈʠʩʫʥʦʢ 2). 

ɹʳʣʦ ʪʘʢʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʠʪʘʤʠʥ 

ɸ ʚ ʩʦʩʪʘʚʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ 

ʨʘʮʠʦʥʘ ʙʳʯʢʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ 

ʢʦʣʠʯʝʩʪʚʝ, ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʈɸʉʍʅ ʧʦ ʢʘʨʦʪʠʥʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʦʤʫ ʫʣʫʯʰʝʥʠʶ ɸ - ʚʠʪʘʤʠʥʥʦʛʦ 

ʧʠʪʘʥʠʷ ʙʳʯʢʦʚ. ʊʘʢ, ʢ ʢʦʥʮʫ ʙʘʨʜʷʥʦʛʦ 

ʦʪʢʦʨʤʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʦʛʦ ʚʠʪʘʤʠʥʘ ʚ 

ʧʝʯʝʥʠ ʧʦʚʳʩʠʣʘʩʴ ʚ 1,5 ʨʘʟʘ (ʈ<0,001), ʢ 

ʢʦʥʮʫ ʞʦʤʦʚʦʛʦ ʚ 1,2 ʨʘʟʘ (ʈ<0,05) ʠ ʥʘ 

ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ ʚ 1,16 ʨʘʟʘ (ʈ<0,001), ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 38,64, 26,93 ʠ 

80,75 ʤʢʛ/ʛ (ʈʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʠʪʘʤʠʥʘ ɸ ʚ ʧʝʯʝʥʠ, ʤʢʛ/ʛ ʩʳʨʦʡ ʪʢʘʥʠ 

 

.  
ʈʠʩʫʥʦʢ 3 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʠʪʘʤʠʥʘ ɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʳʯʢʦʚ, ʤʢʛ/ʣ 

 

ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʚʠʪʘʤʠʥʘ ɸ ʚ ʨʘʮʠʦʥʘʭ, 

ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʚ ʧʝʯʝʥʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʊʘʢ, ʝʛʦ ʟʘʧʘʩʳ ʚ 

ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ ʠʟ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʨʠ ʙʘʨʜʷʥʦʤ ʦʪʢʦʨʤʝ ʩʦʩʪʘʚʠʣʠ 

57,64 ʤʢʛ/ʛ, ʧʨʠ ʞʦʤʦʚʦʤ ï 41,46 ʤʢʛ/ʛ ʠ 

ʧʨʠ ʦʪʢʦʨʤʝ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ ï 157,86 

ʤʢʛ/ʛ. ʅʘʢʦʧʣʝʥʠʝ ʚʠʪʘʤʠʥʘ ɸ ʚ ʧʝʯʝʥʠ 

ʙʳʯʢʦʚ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʦ 74,35, 62,76 ʠ 

172,06 ʤʢʛ/ʛ ʩʳʨʦʡ ʪʢʘʥʠ. ɺʩʝ ʵʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʙʳʯʢʦʚ ɸ-ʚʠʪʘʤʠʥʥʦʛʦ ʦʙʤʝʥʘ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʙʩʦʣʶʪʥʦ ʟʜʦʨʦʚʳʭ 

ʞʠʚʦʪʥʳʭ. 

ʂʘʢ ʦʪʤʝʯʘʶʪ [1], ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ɸ-
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ʚʠʪʘʤʠʥʥʳʡ ʩʪʘʪʫʩ ʞʠʚʦʪʥʦʛʦ, ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʝʛʦ ʚ ʠʭ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʳʯʢʦʚ 

ʚʠʪʘʤʠʥʘ ɸ ʚ ʥʘʯʘʣʝ ʙʘʨʜʷʥʦʛʦ ʦʪʢʦʨʤʘ 

ʩʦʩʪʘʚʠʣʘ ʦʪ 261 ʜʦ 284 ʤʢʛ/ʣ (ʈʠʩʫʥʦʢ 3), 

ʧʨʠ ʞʦʤʦʚʦʤ ï 198-207 ʤʢʛ/ʣ ʠ ʧʨʠ 

ʦʪʢʦʨʤʝ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ ï 274-285 

ʤʢʛ/ʣ. ʂʘʢ ʫʢʘʟʳʚʘʶʪ [2, 3], ʪʘʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ ɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʝʛʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʛʦ ʦʧʪʠʤʫʤʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʪʘʢʞʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʚʦʩʧʦʣʥʝʥʠʝʤ ʟʘʧʘʩʦʚ 

ʵʪʦʛʦ ʚʠʪʘʤʠʥʘ ʚ ʧʝʯʝʥʠ, ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʠ ʚ ʢʨʦʚʠ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʩʝʭ 

ʚʠʜʘʭ ʦʪʢʦʨʤʘ ʫ ʙʳʯʢʦʚ ʠʟ ʚʩʝʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʢ ʢʦʥʮʫ 

ʦʪʢʦʨʤʦʯʥʦʛʦ ʮʠʢʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ ʠ ʩʦʩʪʘʚʠʣʦ, ʥʘ 

ʙʘʨʜʷʥʳʭ ʨʘʮʠʦʥʘʭ ï ʦʪ 346 ʜʦ 656 ʤʢʛ/ʣ, 

ʥʘ ʞʦʤʦʚʳʭ ʦʪ 325 ʜʦ 472 ʤʢʛ/ʣ ʠ ʥʘ 

ʨʘʮʠʦʥʘʭ ʩ ʧʠʚʥʦʡ ʜʨʦʙʠʥʦʡ ï ʦʪ 610 ʜʦ 

1000 ʤʢʛ/ʣ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʚʦʩʧʦʣʥʝʥʠʠ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʘ ɸ ʚ 

ʨʘʮʠʦʥʘʭ ʙʳʯʢʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 

ʧʨʠ ʠʭ ʦʪʢʦʨʤʝ ʥʘ ʦʪʭʦʜʘʭ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦ ʨʝʢʦʤʝʥʜʫʝʤʳʭ 

ʈɸʉʍʅ ʥʦʨʤ [5, 6], ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ 

ʢʘʨʦʪʠʥʫ, ʠʭ ɸ-ʚʠʪʘʤʠʥʥʳʡ ʩʪʘʪʫʩ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʦ 

ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ ɸ ʚʠʪʘʤʠʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ɺʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʨʘʮʠʦʥʘ 

ʙʳʯʢʦʚ, ʚʠʪʘʤʠʥʘ ɸ ʧʨʠ ʙʘʨʜʷʥʦʤ ʠ 

ʞʦʤʦʚʦʤ ʪʠʧʝ ʦʪʢʦʨʤʘ ʥʘ 20 %, ʥʘ ʧʠʚʥʦʡ 

ʜʨʦʙʠʥʝ ï ʥʘ 25 % ʙʦʣʴʰʝ ʥʦʨʤʳ, 

ʫʩʠʣʠʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʝʛʦ ʚ ʧʝʯʝʥʠ ʠ 

ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʝʛʦ ʚ ʠʭ 

ʨʘʮʠʦʥʘʭ. 
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ʅɸʂʆʇʃɽʅʀɽ ɺʀʊɸʄʀʅɸ ɸ ɺ ʇɽʏɽʅʀ ʀ ʂʈʆɺʀ ɹʓʏʂʆɺ, ʇʈʀ ʈɸɿʅʆʄ ɽɻʆ 

ʋʈʆɺʅɽ ɺ ʈɸʎʀʆʅɸʍ ʆʊʂɸʈʄʃʀɺɸɽʄʓʍ ɹʓʏʂʆɺ ʅɸ ʆʊʍʆɼɸʍ ʇʀʑɽɺʆʁ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

 

ɺʘʣʦʰʠʥ ɸ.ɺ., ɻʘʡʠʨʙʝʛʦʚ ɼ.ʐ. 

ʈʝʟʶʤʝ 

 

ɺ ʨʘʙʦʪʝ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɸ-ʚʠʪʘʤʠʥʥʦʛʦ ʩʪʘʪʫʩʘ 

ʙʳʯʢʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʧʨʠ ʨʘʟʥʦʤ ʝʛʦ ʫʨʦʚʥʝ ʚ ʨʘʮʠʦʥʘʭ, ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ ʥʘ 

ʦʪʭʦʜʘʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʙʘʨʜʘ, ʞʦʤ, ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ). ʇʨʦʚʝʜʝʥʥʳʤʠ ʘʥʘʣʠʟʘʤʠ 

ʦʙʨʘʟʮʦʚ ʧʝʯʝʥʠ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʝ 

ʙʘʨʜʷʥʦʛʦ ʦʪʢʦʨʤʘ ʚ ʧʝʯʝʥʠ ʜʝʧʦʥʠʨʦʚʘʣʦʩʴ ʜʦ 24,72-26,34 ʤʢʛ ʚʠʪʘʤʠʥʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʛ 

ʩʳʨʦʡ ʪʢʘʥʠ, ʧʨʠ ʞʦʤʦʚʦʤ ʪʠʧʝ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 22,46 

ʜʦ 23,64 ʤʢʛ/ʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ ʚʠʪʘʤʠʥʘ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʧʝʯʝʥʠ 

ʙʳʯʢʦʚ ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ, ʢʦʪʦʨʘʷ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 67,58 ʜʦ 69,80 ʤʢʛ/ʛ 

ʩʳʨʦʡ ʪʢʘʥʠ. ʂ ʢʦʥʮʫ ʙʘʨʜʷʥʦʛʦ ʦʪʢʦʨʤʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʦʛʦ ʚʠʪʘʤʠʥʘ ʚ ʧʝʯʝʥʠ 

ʧʦʚʳʩʠʣʘʩʴ ʚ 1,5 ʨʘʟʘ (ʈ<0,001), ʢ ʢʦʥʮʫ ʞʦʤʦʚʦʛʦ ʚ 1,2 ʨʘʟʘ (ʈ<0,05) ʠ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ ʚ 

1,16 ʨʘʟʘ (ʈ<0,001), ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 38,64, 26,93 ʠ 80,75 ʤʢʛ/ʛ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʦʟʳ ʚʠʪʘʤʠʥʘ ɸ ʚ ʨʘʮʠʦʥʘʭ, ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʚ ʧʝʯʝʥʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ. ʊʘʢ, ʝʛʦ ʟʘʧʘʩʳ ʚ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ ʠʟ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠ ʙʘʨʜʷʥʦʤ 

ʦʪʢʦʨʤʝ ʩʦʩʪʘʚʠʣʠ 57,64 ʤʢʛ/ʛ, ʧʨʠ ʞʦʤʦʚʦʤ ï 41,46 ʤʢʛ/ʛ ʠ ʧʨʠ ʦʪʢʦʨʤʝ ʥʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ 

ï 157,86 ʤʢʛ/ʛ. ʅʘʢʦʧʣʝʥʠʝ ʚʠʪʘʤʠʥʘ ɸ ʚ ʧʝʯʝʥʠ ʙʳʯʢʦʚ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʦ 74,35, 62,76 ʠ 172,06 ʤʢʛ/ʛ ʩʳʨʦʡ ʪʢʘʥʠ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʫʣʫʯʰʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʙʳʯʢʦʚ ɸ-ʚʠʪʘʤʠʥʥʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʙʩʦʣʶʪʥʦ 

ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʚʦʩʧʦʣʥʝʥʠʝʤ ʟʘʧʘʩʦʚ ʵʪʦʛʦ 

ʚʠʪʘʤʠʥʘ ʚ ʧʝʯʝʥʠ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʠ ʚ ʢʨʦʚʠ. 

 

ACCUMULATION OF VITAMIN -A IN THE LIVER AND BLOOD OF BULLS AT 

DIFFERENT LEVELS IN THE DIETS OF BULLS FED WITH FOOD INDUSTRY WASTE. 

 

Valoshin A.V., Gayirbegov D.Sh. 

Summary 

 

The paper summarizes the results of studies to determine the A-vitamin status of black-and-

white bull calves at different levels in the diets of those fed on food industry waste (barda, pulp, 

beer pellet).The conducted analyses of liver samples and blood serum of experimental bulls found 

that at the beginning of bard fattening, up to 24.72-26.34 micrograms of vitamin were deposited in 

the liver per g of raw tissue, with the pulp type its concentration was slightly lower and ranged from 

22.46 to 23.64 micrograms/g. The maximum concentration of this vitamin was detected in the liver 

of bulls fattened on beer pellets, which ranged from 67.58 to 69.80 mcg/g of raw tissue. By the end 

of the bard fattening, the concentration of this vitamin in the liver increased 1.5 times (P<0.001), by 

the end of the pulp by 1.2 times (P<0.05) and on the beer pellet by 1.16 times (P<0.001), which 

amounted to 38.64, 26.93 and 80.75 mcg/g, respectively. With an increase in the dose of vitamin A 

in diets, the amount of its deposition in the liver increases significantly. Thus, its reserves in the 

liver of animals from the second experimental group with bardian fattening amounted to 57.64 

mcg/g, with pulp ï 41.46 mcg /g and with fattening on a beer pellet ï 157,86 mcg/g. The 

accumulation of vitamin A in the liver of bulls of the third experimental group, respectively, 

amounted to 74.35, 62.76 and 172.06 mcg/g of raw tissue. All this indicates an improvement in the 

body of bulls of A - vitamin metabolism, which is typical for absolutely healthy animals. Studies 

have also found that with the replenishment of reserves of this vitamin in the liver, there is an 

increase in its accumulation in the blood. 
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 

ʩʣʫʞʙʘ ʚʳʧʦʣʥʷʝʪ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʘ - ʟʘʱʠʪʘ ʣʶʜʝʡ ʠ 

ʞʠʚʦʪʥʳʭ ʦʪ ʦʩʦʙʦ ʦʧʘʩʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. ɺʘʞʥʘʷ ʨʦʣʴ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʦʪʚʦʜʠʪʩʷ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʫʯʨʝʞʜʝʥʠʷʤ ï ʚʝʪʝʨʠʥʘʨʥʳʤ 

ʣʘʙʦʨʘʪʦʨʠʷʤ [1, 2, 7, 8]. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʠ 

ʪʦʯʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʧʨʠʥʷʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʤʝʨʳ ʧʦ 

ʥʝʜʦʧʫʱʝʥʠʶ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʇʨʘʚʠʣʴʥʘʷ ʥʘʫʯʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʥʠʤʠ 

ʟʘʜʘʯ [5, 10]. ʆʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪʳ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʠʟʫʯʘʣʠ ʤʥʦʛʠʝ ʫʯʝʥʳʝ [3, 4, 

6, 9], ʥʦ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʪʨʘʩʣʠ ʠ ʠʤʝʶʱʠʭʩʷ 

ʪʨʝʙʦʚʘʥʠʡ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟʫʯʘʝʪʩʷ 

ʚʧʝʨʚʳʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʠʣʩʷ ʦʪʜʝʣ ʙʘʢʪʝʨʠʦʣʦʛʠʠ, ʧʠʱʝʚʦʡ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ 

ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè. 

ɸʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

- ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʡ; 

- ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʪʜʝʣ 

ʙʘʢʪʝʨʠʦʣʦʛʠʠ, ʧʠʱʝʚʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʟʦʥ: çʯʠʩʪʦʡè ʠ çʛʨʷʟʥʦʡè. ɺ 

çʯʠʩʪʦʡè ʟʦʥʝ ʥʘʭʦʜʷʪʩʷ ʧʦʤʝʱʝʥʠʷ: 

ʢʘʙʠʥʝʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʠ 

ʙʫʤʘʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ; ʧʦʤʝʱʝʥʠʝ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʘʷ, ʛʜʝ ʩʪʝʨʠʣʠʟʫʶʪ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʧʦʩʫʜʫ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ 

ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʨʠʣʴʥʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; ʤʦʝʯʥʘʷ, ʛʜʝ ʤʦʝʪʩʷ 

ʧʦʩʫʜʘ, ʠʩʧʦʣʴʟʫʝʤʘ̫ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. 

ɺ ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠʤʝʝʪʩʷ ʧʝʨʝʜʘʪʦʯʥʦʝ 

ʦʢʥʦ (ʰʣʶʟ), ʯʝʨʝʟ ʢʦʪʦʨʦʝ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 

ʧʝʨʝʜʘʶʪʩʷ ʚ çʛʨʷʟʥʫʶè ʟʦʥʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʤʦʝʯʥʦʡ 

ʥʘʭʦʜʠʪʩʷ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʢʥʦ (ʰʣʶʟ), 

ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʠʟ çʛʨʷʟʥʦʡè ʟʦʥʳ ʚ 

çʯʠʩʪʫʶè ʧʝʨʝʜʘʶʪ ʦʪʨʘʙʦʪʘʥʥʳʝ ʧʨʦʙʳ ʚ 
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ʙʶʢʩʘʭ ʠ ʣʘʙʦʨʘʪʦʨʥʫʶ ʧʦʩʫʜʫ ʧʦʩʣʝ 

ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ (ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ). 

ʐʣʶʟ ʩʦʝʜʠʥʷʝʪ ʤʦʝʯʥʫʶ çʯʠʩʪʦʡè ʟʦʥʳ ʩ 

ʘʚʪʦʢʣʘʚʥʦʡ çʛʨʷʟʥʦʡè ʟʦʥʳ, ʛʜʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ, ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʳ 

ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʪʨʫʜʘ. 

ɺ ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʨʘʙʦʪʘʝʪ ʦʜʠʥ 

ʚʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʢʦʪʦʨʳʡ 

ʚʳʧʦʣʥʷʝʪ ʚʩʶ ʨʘʙʦʪʫ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʨʝʜʘʤʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʚ ʝʛʦ ʦʙʷʟʘʥʥʦʩʪʠ ʚʭʦʜʠʪ: 

- ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʨʠʣʴʥʦʩʪʠ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

- ʚʝʜʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʧʨʠʛʦʪʦʚʣʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

- ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʩʪʝʨʠʣʠʟʘʪʦʨʘ 

(ʘʚʪʦʢʣʘʚʘ): ʭʠʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʚʪʦʢʣʘʚʘ, ʪʝʨʤʠʯʝʩʢʠʡ ï ʜʚʘ ʨʘʟʘ ʚ ʤʝʩʷʮ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ï ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʟʘʷʚʦʢ ʥʘ ʟʘʢʘʟ ʫ 

ʧʦʩʪʘʚʱʠʢʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

- ʚʝʜʝʥʠʝ ʫʯʝʪʘ ʠ ʩʦʩʪʘʚʣʝʥʠʝ 

ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ, ʠʭ ʢʘʯʝʩʪʚʫ, 

ʨʘʩʭʦʜʦʚʘʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʨʫʛʠʭ 

ʩʨʝʜʩʪʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʦʤʝʱʝʥʠʷ, ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʚʝʜʝʪ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʠ 

ʙʫʤʘʞʥʦʤ ʚʠʜʝ ʩʣʝʜʫʶʱʫʶ ʫʯʸʪʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ: 

- ʞʫʨʥʘʣ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

- ʞʫʨʥʘʣ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

- ʞʫʨʥʘʣ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

- ʞʫʨʥʘʣ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ 

ʩʪʝʨʠʣʠʟʘʪʦʨʘ (ʘʚʪʦʢʣʘʚʘ); 

- ʢʘʨʪʦʯʢʠ ʫʯʝʪʘ ʠ ʜʚʠʞʝʥʠʷ 

ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ çʯʠʩʪʦʡè ʟʦʥʝ ʥʝ ʧʨʦʚʦʜʷʪʩʷ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʧʨʝʱʝʥʦ 

ʟʘʥʦʩʠʪʴ ʜʦʢʫʤʝʥʪʳ ʠ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ 

ʪʨʫʜʘ, ʥʝʧʨʦʰʝʜʰʠʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʠʟ 

çʛʨʷʟʥʦʡè ʟʦʥʳ. ʄʝʞʜʫ çʯʠʩʪʦʡè ʠ 

çʛʨʷʟʥʦʡè ʟʦʥʦʡ ʥʘʭʦʜʠʪʩʷ ʩʘʥʠʪʘʨʥʳʡ 

ʧʨʦʧʫʩʢʥʠʢ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʰʢʘʬʳ ʜʣʷ 

ʩʤʝʥʳ ʩʧʝʮʦʜʝʞʜʳ ʠ ʜʫʰʝʚʘʷ. ʈʘʙʦʪʥʠʢʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʠʥʳʝ, 

ʜʦʧʫʱʝʥʥʳʝ ʚ ʦʪʜʝʣ ʣʠʮʘ, ʩʣʝʜʫʶʱʠʝ ʠʟ 

çʛʨʷʟʥʦʡè ʟʦʥʳ, ʧʨʠ ʚʭʦʜʝ ʚ çʯʠʩʪʫʶè 

ʟʦʥʫ, ʦʙʷʟʘʥʳ ʧʨʦʡʪʠ ʯʝʨʝʟ ʩʘʥʠʪʘʨʥʳʡ 

ʧʨʦʧʫʩʢʥʠʢ ʠ ʧʨʠʥʷʪʴ ʜʫʰ. 

ɺ çʛʨʷʟʥʦʡè ʟʦʥʝ ʦʪʜʝʣʘ, 

ʧʨʦʚʦʜʷʪʩʷ ʚʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʦʙʣʘʩʪʴʶ 

ʘʢʢʨʝʜʠʪʘʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʦʪʜʝʣʘ. ɼʣʷ 

ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʦʚʘʥʳ ʜʚʝ 

ʧʦʜʟʦʥʳ: 

- ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ; 

- ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ɺ ʧʦʜʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠʤʝʝʪʩʷ ʪʨʠ ʙʦʢʩʘ: 

- ʙʦʢʩ ʜʣʷ ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʙʦʢʩ ʜʣʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ; 

- ʙʦʢʩ ʜʣʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʨʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ɺ ʧʦʜʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʤʝʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʙʦʢʩʳ: 

- ʙʦʢʩ ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʙʦʢʩ ʜʣʷ ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʙʦʢʩ ʜʣʷ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʙʦʢʩ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʫʟʝʡʥʳʤʠ 

ʰʪʘʤʤʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʣʘʙʦʨʘʪʦʨʠʷ 

ʨʘʩʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʣʣʝʢʮʠʝʡ 

ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ 

ʚ ʩʣʠʯʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ); 

- ʙʦʢʩ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚʳ, 

ʫʜʦʙʨʝʥʠʡ, ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʨʤʦʚ, ʚʦʜʳ, ʩʤʳʚʦʚ ʩ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʡ. 

ʂʘʞʜʳʡ ʙʦʢʩ ʦʩʥʘʱʝʥ ʣʘʤʠʥʘʨʥʳʤ 
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ʙʦʢʩʦʤ, ʪʝʨʤʦʩʪʘʪʦʤ, ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʠ 

ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʙʦʢʩʝ ʜʣʷ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʤʠʤʦ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʠʤʝʝʪʩ ̫ ʮʝʥʪʨʠʬʫʛʘ 

ʠ ʚʳʪʷʞʥʦʡ ʰʢʘʬ. 

ɺ ʢʘʞʜʦʡ ʧʦʜʟʦʥʝ ʠʤʝʶʪʩʷ 

ʧʨʝʜʙʦʢʩʳ, ʛʜʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʦʪʜʝʣʘ ʥʘʜʝʚʘʶʪ ʩʧʝʮʦʜʝʞʜʫ ʧʝʨʝʜ ʚʭʦʜʦʤ 

ʚ ʙʦʢʩʳ. ʇʨʝʜʙʦʢʩʳ ʦʩʥʘʱʝʥʳ ʩʣʠʚʦʤ 

(ʨʘʢʦʚʠʥʦʡ), ʰʢʘʬʘʤʠ ʜʣʷ ʩʧʝʮʦʜʝʞʜʳ. 

ɼʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʧʨʦʙ ʚ çʛʨʷʟʥʦʡè ʟʦʥʝ ʦʪʜʝʣʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʘʚʪʦʢʣʘʚʥʦʝ ʧʦʤʝʱʝʥʠʝ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʜʘʥʥʦʛʦ ʦʪʜʝʣʘ, ʘ 

ʪʘʢʞʝ ʜʨʫʛʠʭ ʦʪʜʝʣʦʚ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʩʜʘʥʥʳʭ ʧʦ ʧʝʨʝʜʘʪʦʯʥʦʤʫ ʘʢʪʫ ʜʣʷ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. ʆʙʷʟʘʥʥʦʩʪʠ ʧʦ 

ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʶ ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ 

ʚʳʧʦʣʥʷʝʪ ʚʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ 

ʦʪʜʝʣʘ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʫʶ 

ʫʯʝʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ:  

- ʞʫʨʥʘʣ ʫʯʝʪʘ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ʧʘʪʦʛʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ; 

- ʞʫʨʥʘʣ ʢʦʥʪʨʦʣʷ. 

ɺ çʛʨʷʟʥʦʡè ʟʦʥʝ ʦʪʜʝʣʘ ʧʨʦʚʦʜʷʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ, ʘ ʪʘʢʞʝ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʷʠʮ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʘʢʪʝʨʠʠ 

ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, Listeria 

monocytogenes, ʩʘʣʴʤʦʥʝʣʣʳ, ʢʠʰʝʯʥʫʶ 

ʧʘʣʦʯʢʫ, ʩʪʘʬʠʣʦʢʦʢʢʠ, ʩʪʨʝʧʪʦʢʦʢʢʠ, 

ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ ʢʣʦʩʪʨʠʜʠʠ, 

ʧʨʦʪʝʡ, ʜʨʦʞʞʠ, ʧʣʝʩʝʥʠ, ʥʘʣʠʯʠʝ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʅ ʤʷʩʘ, 

ʩʪʘʚʷʪʩʷ ʨʝʘʢʮʠʠ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ, 

ʬʦʨʤʘʣʴʥʳʝ ʧʨʦʙʳ ʠ ʧʨʦʙʳ ʚʘʨʢʦʡ, ʧʨʦʙʳ 

ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ. ʈʳʙʫ ʠ ʨʳʙʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠʩʩʣʝʜʫʶʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʘʢʪʝʨʠʠ 

ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, Listeria 

monocytogenes, ʩʘʣʴʤʦʥʝʣʣʳ, Vibrio 

parahaemolyticus, ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ, 

ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ ʢʣʦʩʪʨʠʜʠʠ, 

ʜʨʦʞʞʠ, ʧʣʝʩʝʥʠ, ʥʘʣʠʯʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, 

ʧʘʨʘʟʠʪʘʨʥʫʶ ʯʠʩʪʦʪʫ. ʄʦʣʦʢʦ ʠ 

ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʠʩʩʣʝʜʫʶʪ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ 

ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, Listeria monocytogenes, 

ʩʘʣʴʤʦʥʝʣʣʳ, ʢʠʰʝʯʥʫʶ ʧʘʣʦʯʢʫ, 

ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ, ʜʨʦʞʞʠ, 

ʧʣʝʩʝʥʠ, ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ, Bacilluscereus, 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʩʪʝʨʠʣʴʥʦʩʪʴ, ʥʘʣʠʯʠʝ 

ʘʥʪʠʙʠʦʪʠʢʦʚ. ɺʦʜʫ ʠʩʩʣʝʜʫʶʪ ʥʘ ʦʙʱʝʝ 

ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ, ʦʙʱʠʝ ʢʦʣʠʬʦʨʤʥʳʝ 

ʙʘʢʪʝʨʠʠ, ʪʝʨʤʦʪʦʣʝʨʘʥʪʥʳʝ ʢʦʣʠʬʦʨʤʥʳʝ 

ʙʘʢʪʝʨʠʠ, ʢʠʰʝʯʥʫʶ ʧʘʣʦʯʢʫ, 

ʵʥʪʝʨʦʢʦʢʢʠ, ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ. ʂʦʨʤʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʩʩʣʝʜʫʶʪ ʥʘ 

ʢʠʰʝʯʥʫʶ ʧʘʣʦʯʢʫ, ʧʨʦʪʝʡ, ʩʘʣʴʤʦʥʝʣʣʳ, 

ʵʥʪʝʨʦʢʦʢʢʠ, ʘʥʘʵʨʦʙʳ, 

ʙʦʪʫʣʠʥʠʩʪʠʯʝʩʢʠʡ ʪʦʢʩʠʥ, 

ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, Listeria 

monocytogenes, ʜʨʦʞʞʠ, ʧʣʝʩʝʥʠ, 

ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ, ʧʨʦʚʦʜʷʪ 

ʩʘʥʠʪʘʨʥʦ-ʤʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʦʪʜʝʣʝ ʧʨʦʚʦʜʷʪʩʷ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʧʦʯʚʳ, ʧʦʙʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʄʦʣʦʢʦ ʦʪ 

ʤʘʩʪʠʪʥʳʭ ʢʦʨʦʚ ʠʩʩʣʝʜʫʶʪ ʥʘ ʢʠʰʝʯʥʫʶ 

ʧʘʣʦʯʢʫ, ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ, 

ʦʧʨʝʜʝʣʷʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʉʤʳʚʳ 

ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʩʩʣʝʜʫʶʪ ʥʘ 

ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʦʙʩʝʤʝʥʝʥʠʝ, ʥʘʣʠʯʠʝ 

ʩʘʣʴʤʦʥʝʣʣ, ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, 

ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ, ʛʝʣʴʤʠʥʪʦʚ, 

ʧʣʝʩʝʥʝʡ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʠʩʩʣʝʜʫʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʙʦʣʝʟʥʠ: ʛʝʤʦʬʠʣʝʟ, ʠʥʬʝʢʮʠʦʥʥʘʷ 

ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ, ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ, 

ʢʦʣʠʙʘʢʪʝʨʠʦʟ, ʣʠʩʪʝʨʠʦʟ, ʧʘʩʪʝʨʝʣʣʝʟ, 

ʧʩʝʚʜʦʤʦʥʦʟ, ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ, 

ʩʘʣʴʤʦʥʝʣʣʝʟ, ʩʪʘʬʠʣʦʢʦʢʢʦʟ, 

ʩʪʨʝʧʪʦʢʦʢʢʦʟ, ʧʘʪʦʛʝʥʥʳʡ ʧʨʦʪʝʡ, 

ʪʫʙʝʨʢʫʣʝʟ, ʙʨʫʮʝʣʣʝʟ, ʧʘʨʘʪʫʙʝʨʢʫʣʣʝʟ, 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʛʥʠʣʝʮ, ʦʧʨʝʜʝʣʷʶʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ. ɺ ʦʪʜʝʣʝ ʧʨʦʚʦʜʷʪʩʷ 

ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʘʢʘʥʪʦʮʝʬʘʣʝʟ, ʘʩʢʘʨʠʜʦʟ, ʩʪʨʦʥʛʠʣʷʪʦʟ, 

ʪʨʠʭʠʥʝʣʣʝʟ, ʵʟʦʬʘʛʦʩʪʦʤʦʟ, ʜʠʢʨʦʮʝʣʠʦʟ, 

ʬʘʩʮʠʦʣʝʟ, ʤʦʥʠʝʟʠʦʟ, ʪʨʠʭʦʤʦʥʦʟ, 

ʵʡʤʝʨʠʦʟ, ʧʩʦʨʦʧʪʦʟ, ʘʩʧʝʨʛʠʣʣʝʟ ʠ ʜʨʫʛʠʝ 
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ʤʠʢʦʟʳ ʞʠʚʦʪʥʳʭ, ʪʦʢʩʦʧʣʘʟʤʦʟ. 

ɺʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʜʝʣʘ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʚʝʜʫʪ 

ʞʫʨʥʘʣʳ ʫʯʝʪʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜʳ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚʳ, 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʤʦʚ, 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʯʝʪʘ 

ʙʠʦʧʨʦʙ, ʫʯʝʪʘ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚʳ, ʫʜʦʙʨʝʥʠʡ, ʚʦʜʳ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʂʄɸʌɸʥʄ ʠ 

ʧʦʜʦʙʥʳʝ ʞʫʨʥʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ S.aureus; ɹɻʂʇ; B.cereus; 

L.monocytogenes; ʙʘʢʪʝʨʠʠ ʨʦʜʘ Proteus; 

ʙʘʢʪʝʨʠʠ ʨʦʜʘ Salmonella; 

V.parahaemolyticus; ʥʘ ʜʨʦʞʞʠ ʠ 

ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ; ʥʘ ʤʦʣʦʯʥʦʢʠʩʣʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ; 

ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ ʢʣʦʩʪʨʠʜʠʠ; 

ʙʘʢʪʝʨʠʠ ʨʦʜʘ Campylobacter, ʙʘʢʪʝʨʠʠ 

ʨʦʜʘ Yersinia. 

ɺʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʨʘʙʦʪʫ ʩ ʤʫʟʝʡʥʳʤʠ 

ʰʪʘʤʤʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʫʩʣʦʚʠʷ ʠʭ ʭʨʘʥʝʥʠʷ, ʦʨʛʘʥʠʟʫʝʪ ʨʘʙʦʪʫ ʩ 

ʥʠʤʠ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʭ ʧʝʨʝʩʝʚ ʠ 

ʫʥʠʯʪʦʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʚʝʜʝʪ ʩʣʝʜʫʶʱʫʶ 

ʫʯʝʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ: 

- ʠʥʚʝʥʪʘʨʥʳʡ ʞʫʨʥʘʣ 

ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʧʘʪʦʛʝʥʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ; 

- ʞʫʨʥʘʣ ʫʯʝʪʘ ʧʘʪʦʛʝʥʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʨʘʙʦʯʝʡ ʢʦʣʣʝʢʮʠʠ; 

- ʞʫʨʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ ʫʥʠʯʪʦʞʝʥʠʷ 

ʧʘʪʦʛʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ III -IV  

ʛʨʫʧʧ; 

- ʞʫʨʥʘʣ ʫʯʝʪʘ ʜʚʠʞʝʥʠʷ 

ʧʘʪʦʛʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ; 

- ʢʘʨʪʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʪʘ 

ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ; 

- ʢʘʨʪʦʯʢʠ ʫʯʝʪʘ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʧʘʩʧʦʨʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ; 

- ʘʢʪʳ ʫʥʠʯʪʦʞʝʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʧʘʪʦʛʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ. 

ʇʨʠʝʤ ʧʨʦʙ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʪʜʝʣʘ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʜʝʣʘ ʧʦ 

ʨʘʙʦʪʝ ʩ ʟʘʢʘʟʯʠʢʦʤ ʠ ʦʙʨʘʱʝʥʠʶ ʩ 

ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʣʝ 

ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʠ ʟʘʥʝʩʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʙʝ ʚ ʢʦʤʧʦʥʝʥʪ çɺʝʩʪʘè 

ʌɻʀʉ ɺʝʪʀʉ, ʧʨʠʥʷʪʫʶ ʧʨʦʙʫ ʦʧʨʘʚʣʷʶʪ 

ʚ ʦʪʜʝʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ 

ʣʘʙʦʨʘʪʦʨʠʶ ʧʦʩʪʫʧʘʝʪ ʪʨʫʧ ʞʠʚʦʪʥʦʛʦ 

ʠʣʠ ʦʨʛʘʥʳ ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʜʝʣʘ 

ʙʘʢʪʝʨʠʦʣʦʛʠʠ, ʧʠʱʝʚʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʩʘʤʠ 

ʦʪʙʠʨʘʶʪ ʧʨʦʙʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʦ ʚʩʢʨʳʚʦʯʥʦʡ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʦʪʜʝʣʝ ʧʦ ʨʘʙʦʪʝ ʩ 

ʟʘʢʘʟʯʠʢʦʤ ʠ ʦʙʨʘʱʝʥʠʶ ʩ ʦʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʦʪʦʙʨʘʥʥʳʝ ʧʨʦʙʳ ʧʦʩʣʝ 

ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʙʶʢʩʝ ʧʝʨʝʥʦʩʷʪ ʚ ʩʚʦʡ 

ʦʪʜʝʣ. 

ɺ ʦʪʜʝʣʝ ʙʘʢʪʝʨʠʦʣʦʛʠʠ, ʧʠʱʝʚʦʡ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ 

ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè 

ʨʘʙʦʪʘʶʪ ʩʝʤʴ ʩʧʝʮʠʘʣʠʩʪʦʚ: 

- ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ; 

- ʟʘʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ 

ʦʪʜʝʣʦʤ; 

- ʚʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ 

ʧʨʠʛʦʪʦʚʣʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; 

- ʯʝʪʳʨʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʘ. 

ʈʘʙʦʪʫ ʦʪʜʝʣʘ ʚ ʮʝʣʦʤ ʦʨʛʘʥʠʟʫʝʪ 

ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ. ʆʥ ʟʘʥʠʤʘʝʪʩʷ 

ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʨʘʙʦʪʳ ʦʪʜʝʣʘ, ʩʦʩʪʘʚʣʷʝʪ 

ʦʪʯʝʪʥʫʶ ʠ ʚʝʜʝʪ ʩʣʝʜʫʶʱʫʶ ʫʯʝʪʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ: ʞʫʨʥʘʣ ʫʯʝʪʘ ʤʝʨʦʧʨʠʷʪʠʡ 

ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ; ʞʫʨʥʘʣ ʫʯʝʪʘ 

ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʳʭ ʩʣʠʯʠʪʝʣʴʥʳʭ 

ʠʩʧʳʪʘʥʠʡ, ʛʜʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʚʝʨʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʘ; ʫʯʝʪʘ 

ʧʦʩʝʱʝʥʠʡ ʦʪʜʝʣʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ 

ʧʘʪʦʛʝʥʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʛʝʥʪʘʤʠ; 

ʞʫʨʥʘʣ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ, 

ʟʘʧʦʣʥʷʝʤʳʡ ʚ ʩʣʫʯʘʝ ʩʦʚʝʨʰʝʥʠʷ 

ʦʰʠʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 



47  

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʦʪʜʝʣʘ ʚ ʭʦʜʝ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩ ʜʘʯʝʡ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʭ ʜʘʣʴʥʝʡʰʝʤʫ 

ʥʝʜʦʧʫʱʝʥʠʶ; ʞʫʨʥʘʣ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʦʤ ʚʝʜʝʪʩʷ ʫʯʝʪ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʦʪʜʝʣʝ; ʞʫʨʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʟʘʧʠʩʷʭ, ʢʦʪʦʨʳʡ 

ʟʘʧʦʣʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʜʦʧʫʱʝʥʠʷ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʦʪʜʝʣʘ 

ʦʰʠʙʦʢ ʧʨʠ ʚʥʝʩʝʥʠʠ ʜʘʥʥʳʭ ʚ ʢʦʤʧʦʥʝʥʪ 

çɺʝʩʪʘè ʌɻʀʉ ɺʝʪʀʉ ʠ ʦʪʢʨʳʪʠʠ ʜʦʩʪʫʧʘ 

ʢ ʟʘʧʠʩʠ ʟʘʚʝʜʫʶʱʠʤ ʦʪʜʝʣʦʤ ʜʣʷ ʠʭ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ; ʞʫʨʥʘʣ ʦʧʝʯʘʪʳʚʘʥʠʷ 

ʧʦʤʝʱʝʥʠʡ; ʣʠʩʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʥʦʤʦʯʠʡ ʚ ʦʪʜʝʣʝ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʚʦʠʭ ʜʦʣʞʥʦʩʪʷʭ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʜʝʣʘ ʜʦʣʞʥʳ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʠ 

ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʠʭ ʜʝʡʩʪʚʠʡ, 

ʚʝʩʪʠ ʞʫʨʥʘʣʳ ʫʯʝʪʘ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘʯʝʩʪʚʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ; ʦʙʨʘʙʦʪʢʠ ʨʘʜʠʘʪʦʨʥʳʭ 

ʨʝʰʝʪʦʢ ʠ ʥʘʢʦʧʠʪʝʣʷ ʢʦʥʜʝʥʩʘʪʘ 

ʢʦʥʜʠʮʠʦʥʝʨʦʚ; ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ 

ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʫʩʪʘʥʦʚʢʠ; ʢʦʥʪʨʦʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ; ʢʦʥʪʨʦʣʷ 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; ʢʦʥʪʨʦʣʷ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ; ʢʦʥʪʨʦʣʷ 

ʩʪʝʨʠʣʴʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʳ; 

ʢʦʥʪʨʦʣʷ ʩʪʝʨʠʣʴʥʦʩʪʠ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ; ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʝʤʙʨʘʥʥʳʭ ʬʠʣʴʪʨʦʚ; ʢʦʥʪʨʦʣʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʠ ʩʪʝʨʠʣʠʟʫʶʱʠʭ 

ʩʨʝʜʩʪʚ; ʢʦʥʪʨʦʣʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʭʘ ʚ ʙʦʢʩʘʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ; ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʢʘʣʠʙʨʦʚʢʠ 

ʨʅ ʤʝʪʨʘ; ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ; 

ʰʠʬʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ; ʠʟʤʝʨʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʬʣʦʪʘʮʠʦʥʥʳʭ ʨʘʩʪʚʦʨʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʆʪʜʝʣ ʙʘʢʪʝʨʠʦʣʦʛʠʠ, 

ʧʠʱʝʚʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʊʘʪʘʨʩʢʦʛʦ 

ʬʠʣʠʘʣʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ 

ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè 

ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʧʦʩʪʨʦʝʥ ʩ ʫʯʸʪʦʤ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʘʥʠʪʘʨʥʳʭ ʠ ʠʥʳʭ ʥʦʨʤ ʠ 

ʪʨʝʙʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʡʩʪʚʫʶʱʠʤ 

ʨʦʩʩʠʡʩʢʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʚ ʵʪʦʡ 

ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʫʯʪʝʥʦ 

ʤʥʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʦʪʜʝʣʘ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʪʨʫʜʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ 

ʦʪʜʝʣʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʐʪʘʪ 

ʦʪʜʝʣʘ ʫʢʦʤʧʣʝʢʪʦʚʘʥ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʠʤʝʶʱʠʤʠ ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ 

ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, 

ʧʠʱʝʚʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʪʜʝʣ ʠʤʝʝʪ ʫʩʣʦʚʠʷ ʠ 

ʚʳʧʦʣʥʷʝʪ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʠʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʦʙʣʘʩʪʴʶ ʘʢʢʨʝʜʠʪʘʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʙʘʢʪʝʨʠʦʣʦʛʠʠ, ʧʠʱʝʚʦʡ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ: 

1. ʆʪʜʝʣ ʨʘʟʜʝʣʝʥ ʥʘ çʯʠʩʪʫʶè ʠ 

çʛʨʷʟʥʫʶè ʟʦʥʳ, ʩʦʦʙʱʘʶʱʠʝʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʩʘʥʠʪʘʨʥʳʤ ʧʨʦʧʫʩʢʥʠʢʦʤ ʩ 

ʜʫʰʝʚʦʡ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʦʪʜʝʣʘ ʠ 

ʘʚʪʦʢʣʘʚʥʦʡ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ, ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʳ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʪʨʫʜʘ. 

ɿʘʧʨʝʱʝʥʦ ʧʝʨʝʤʝʱʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ ʠʟ çʛʨʷʟʥʦʡè ʟʦʥʳ ʚ 

çʯʠʩʪʫʶè, ʩʦʪʨʫʜʥʠʢʦʚ ʙʝʟ ʧʨʦʭʦʞʜʝʥʠʷ 

ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʧʫʩʢʥʠʢʘ ʩ ʧʨʠʥʷʪʠʝʤ 

ʜʫʰʘ, ʧʝʨʝʤʝʱʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʳ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʪʨʫʜʘ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʪʜʝʣʘʤʠ, 

ʥʝʨʘʟʜʝʣʸʥʥʳʤʠ ʥʘ çʯʠʩʪʫʶè ʠ çʛʨʷʟʥʫʶè 

ʟʦʥʳ, ʧʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʢʦ ʚʨʝʤʝʥʠ 

ʦʧʝʨʘʪʠʚʥʦʡ (ʦʩʥʦʚʥʦʡ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ) ʨʘʙʦʪʳ. 

2. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠ 

ʫʯʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʞʫʨʥʘʣʘʭ 

ʙʦʣʴʰʦʛʦ ʧʝʨʝʯʥʷ ʨʘʙʦʪ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 
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ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʘ. 

3. ʉʧʝʮʠʘʣʠʩʪʳ ʦʪʜʝʣʘ ʨʘʙʦʪʘʶʪ ʩ 

ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʠʤʝʶʪ 

ʚʨʝʜʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ. 

4. ɺ ʦʪʜʝʣʝ ʠʤʝʝʪʩʷ çʩʨʝʜʦʚʘʨʥʷè, 

ʢʦʪʦʨʘʷ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʷʚʢʘʤ 

ʩʥʘʙʞʘʝʪ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʨʝʜʘʤʠ ʚʩʝ 

ʦʪʜʝʣʳ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʟʘʥʠʤʘʝʪʩʷ ʚʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, 

ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʩʨʝʜʘʤʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʪʜʝʣʝ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪ. 

5. ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ ʚ ʦʪʜʝʣʝ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʥ ʜʦʣʞʝʥ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ 

ʩ ʫʯʸʪʦʤ ʤʥʝʥʠʷ ʦʧʳʪʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʚʨʘʯʝʡ-ʙʘʢʪʝʨʠʦʣʦʛʦʚ, ʪ.ʢ. ʥʝ ʚʩʝʛʜʘ 

ʪʠʧʦʚʳʝ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʨʝʰʝʥʠʷ ʧʦʜʭʦʜʷʪ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʝʢʪʘ. 
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ʈʝʟʶʤʝ 

 

ʇʨʘʚʠʣʴʥʘʷ ʥʘʫʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʥʠʤʠ ʟʘʜʘʯ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʠʟʫʯʝʥ ʦʧʳʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʙʘʢʪʝʨʠʦʣʦʛʠʠ, ʧʠʱʝʚʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʢʨʫʧʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʈʘʩʩʤʦʪʨʝʥʘ ʩʪʨʫʢʪʫʨʘ ʦʪʜʝʣʘ, 

ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʤʝʱʝʥʠʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʘ, ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʪʜʝʣʘ. 

 

FEATURES OF THE ORGANIZATION OF THE WORK OF THE BACTERIOLOGICAL 

DEPARTMENT OF THE VETERINARY LABORATORY 
 

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

Summary 

 

Proper scientific organization of the work of veterinary laboratories contributes to the 

effective implementation of the tasks assigned to them. The authors of the article studied the 

experience of organizing the work of the department of bacteriology, food microbiology and 

veterinary and sanitary expertise of a large veterinary laboratory. The structure of the department, 

staffing, provision of premises for laboratory research, organization of work of specialists of the 

department are considered, the peculiarities of the organization of the work of the department are 

established.
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ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʨʝʙʫʶʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʫʢʮʠʠ [1, 2, 3, 4, 5]. 

ʇʦʷʚʠʚʰʠʝʩʷ ʥʦʚʘʮʠʠ ʚ ʩʬʝʨʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ, ʚʢʣʶʯʘʷ 

ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʧʝʨʝʜʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʦʪʨʝʙʦʚʘʣʠ ʢʦʨʝʥʥʦʛʦ 

ʧʝʨʝʩʤʦʪʨʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʦʨʤʘʪʠʚʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʯʝʚʠʜʥʘ 

ʨʘʩʪʫʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʜʘʧʪʘʮʠʠ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʠ ʚʥʝʜʨʝʥʠʠ 

ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʤ ʜʝʣʝ [1, 6, 7, 8]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ˉ1 ɸʆ çɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ 

ʧʘʨʢè ʛ. ʂʘʟʘʥʴ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʬʦʪʦʭʨʦʥʦʤʝʪʨʘʞʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʪʨʫʜʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʳ 

ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʦʣʦʢʘ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 

ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ˉ1 ɸʆ çɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ 

ʧʘʨʢè ʛ. ʂʘʟʘʥʴ ʠʤʝʝʪʩʷ: ʩʘʥʧʨʦʧʫʩʢʥʠʢ; 

ʦʪʜʝʣ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ; ʦʪʜʝʣ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ; ʦʪʜʝʣ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʝʜʘ; 

ʩʤʦʪʨʦʚʦʡ ʟʘʣ ʜʣʷ ʦʩʤʦʪʨʘ ʤʷʩʘ, 

ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʨʳʙʳ; ʠʟʦʣʷʪʦʨ; ʢʘʙʠʥʝʪ 

ʟʘʚʝʜʫʶʱʝʡ ʣʘʙʦʨʘʪʦʨʠʠ; ʜʝʬʨʦʩʪʝʨ; 

ʩʣʫʞʝʙʥʦʝ ʧʦʤʝʱʝʥʠʝ; ʟʦʥʘ ʧʦʛʨʫʟʢʠ-

ʚʳʛʨʫʟʢʠ. 

ɺ ʧʦʤʝʱʝʥʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʦʥʘ ʦʩʥʘʱʝʥʘ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʭʦʣʦʜʥʦʡ ʠ 

ʛʦʨʷʯʝʡ ʚʦʜʦʡ, ʧʨʦʚʝʜʝʥʦ ʦʪʦʧʣʝʥʠʝ. 

ʉʪʝʥʳ ʠ ʧʦʣʳ ʚʳʣʦʞʝʥʳ ʧʣʠʪʢʦʡ. ɺ 

ʩʤʦʪʨʦʚʦʤ ʟʘʣʝ ʩʪʦʣʳ ʧʦʢʨʳʪʳ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʴʶ.  

ɽʞʝʥʝʜʝʣʴʥʦ ʚ ʧʦʥʝʜʝʣʴʥʠʢ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ - ʩʘʥʠʪʘʨʥʳʡ ʜʝʥʴ. ɺ ʵʪʦʪ 

ʜʝʥʴ ʧʨʦʚʦʜʷʪ ʜʝʟʠʥʬʝʢʮʠʶ ʚ ʧʦʤʝʱʝʥʠʷʭ 

ʣʘʙʦʨʘʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʝʧʘʨʘʪʘ 

çɼʝʟʭʣʦʨè. ɺ ʩʘʥʠʪʘʨʥʳʡ ʜʝʥʴ ʤʦʶʪ 

ʩʪʝʥʳ, ʧʦʣ, ʨʘʙʦʯʠʝ ʩʪʦʣʳ, ʣʘʙʦʨʘʪʦʨʥʫʶ 

ʧʦʩʫʜʫ, ʥʦʞʠ ʠ ʜʨ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʤʦʣʦʢʘ. 

ɺʩʝʛʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ 

ʤʦʣʦʢʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 7,8Ñ0,3 ʤʠʥʫʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠ 

ʦʪʙʦʨ ʧʨʦʙ ï 30,7 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, 

ʧʦʤʝʱʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʧʠʧʝʪʢʠ ʚ 

ʩʧʝʮʠʘʣʴʥʫʶ ʢʦʣʙʫ 10 ʤʣ ʤʦʣʦʢʘ ʠ 20 ʤʣ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ï 14,1 %, 

ʜʦʙʘʚʣʝʥʠʝ 1 % ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʬʝʥʦʣʬʪʦʣʝʠʥʘ 3 ʢʘʧʝʣʴ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ 

ï 1,3 %, ʪʠʪʨʦʚʘʥʠʝ 0,1 ʅ ʨʘʩʪʚʦʨʦʤ NaOH 

ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʣʘʙʦ-ʨʦʟʦʚʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ 

ï 21,8 %, ʥʘ ʨʘʩʯʝʪ ʠ ʬʠʢʩʘʮʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 



51  

ʞʫʨʥʘʣʝ, ʫʙʦʨʢʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʣʠʯʥʫʶ 

ʛʠʛʠʝʥʫ ï 32,1 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʪʥʦʩʪʠ 

ʤʦʣʦʢʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʤʦʣʦʢʘ 

ʊʨʫʜʦʚʳʝ ʧʨʠʝʤʳ 

ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʦʜʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʠʥʫʪ % 

ʇʦʜʛʦʪʦʚʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 1,5 19,2 

ʆʪʙʦʨ ʧʨʦʙʳ ʤʦʣʦʢʘ 0,9 11,5 

ʇʦʤʝʱʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʧʠʧʝʪʢʠ ʚ 

ʩʧʝʮʠʘʣʴʥʫʶ ʢʦʣʙʫ 10 ʤʣ ʤʦʣʦʢʘ ʠ 20 ʤʣ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ 

 

 

1,1 

 

 

14,1 

ɼʦʙʘʚʣʝʥʠʝ 1 % ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʬʝʥʦʣʬʪʦʣʝʠʥʘ 3 ʢʘʧʝʣʴ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ 

 

0,1 

 

1,3 

ʊʠʪʨʦʚʘʥʠʝ 0,1 ʅ ʨʘʩʪʚʦʨʦʤ NaOH ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʩʣʘʙʦ-ʨʦʟʦʚʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ 

 

1,7 

 

21,8 

ʈʘʩʯʝʪ ʠ ʬʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʞʫʨʥʘʣʝ, ʫʙʦʨʢʘ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ, ʣʠʯʥʘʷ ʛʠʛʠʝʥʘ 

 

 

2,5 

 

 

32,1 

ʀʪʦʛʦ: 7,8Ñ0,3 100 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʤʦʣʦʢʘ 

ʊʨʫʜʦʚʳʝ ʧʨʠʝʤʳ 

ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʦʜʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʠʥʫʪ % 

ʇʦʜʛʦʪʦʚʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 1,5 23,8 

ʆʪʙʦʨ ʧʨʦʙʳ ʤʦʣʦʢʘ 0,9 14,3 

ʇʦʜʦʛʨʝʚʘʥʠʝ ʤʦʣʦʢʘ ʜʦ 20 Ǔʉ ,1 17,5 

ʉʣʠʚʘʥʠʝ 250 ʤʣ ʤʦʣʦʢʘ ʚ ʮʠʣʠʥʜʨ ʠ ʧʦʛʨʫʞʝʥʠʝ 

ʘʨʝʦʤʝʪʨʘ 

 

0,3 

 

4,8 

ʈʘʩʯʝʪ ʠ ʬʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦʤ ʞʫʨʥʘʣʝ, ʫʙʦʨʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, 

ʣʠʯʥʘʷ ʛʠʛʠʝʥʘ 

 

 

2,5 

 

 

39,6 

ʀʪʦʛʦ: 6,3Ñ0,2 100 

 

ɺʩʝʛʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʤʦʣʦʢʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 6,3Ñ0,2 ʤʠʥʫʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ 23,8 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, 

ʦʪʙʦʨ ʧʨʦʙʳ ʤʦʣʦʢʘ ï 14,3%, 

ʧʦʜʦʛʨʝʚʘʥʠʝ ʤʦʣʦʢʘ ʜʦ 20 Ǔʉ ï 17,5 %, 

ʩʣʠʚʘʥʠʝ 250 ʤʣ ʤʦʣʦʢʘ ʚ ʮʠʣʠʥʜʨ ʠ 

ʧʦʛʨʫʞʝʥʠʝ ʘʨʝʦʤʝʪʨʘ ï 4,8 %, ʥʘ ʨʘʩʯʝʪ ʠ 

ʬʠʢʩʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦʤ ʞʫʨʥʘʣʝ, ʫʙʦʨʢʫ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ, ʣʠʯʥʫʶ ʛʠʛʠʝʥʫ ï 39,6 % ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʣʦʢʘ ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ çʂʣʝʚʝʨ ï 2è ʟʘʪʨʘʯʠʚʘʝʪʩʷ 

6,1Ñ0,1 ʤʠʥ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʚʨʝʤʷ 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʫʯʝʪ ʠ ʬʠʢʩʘʮʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 

ʞʫʨʥʘʣʝ, ʫʙʦʨʢʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʣʠʯʥʫʶ 

ʛʠʛʠʝʥʫ ï 41 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʘ 

ʥʘʠʤʝʥʴʰʝʝ ï ʥʘ ʧʦʤʝʱʝʥʠʝ ʤʦʣʦʢʘ ʚ 

ʘʥʘʣʠʟʘʪʦʨ ʠ ʚʢʣʶʯʝʥʠʝ ʘʧʧʘʨʘʪʘ 1,6 %, ʥʘ 

ʦʪʙʦʨ ʧʨʦʙʳ ʤʦʣʦʢʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 14,7 %, 

ʘ ʥʘ ʫʯʝʪ ʠ ʬʠʢʩʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʞʫʨʥʘʣʝ, 
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ʫʙʦʨʢʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʣʠʯʥʫʶ ʛʠʛʠʝʥʫ 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ 41 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʣʦʢʘ ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ çʂʣʝʚʝʨ ï 2è. 

 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʣʦʢʘ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ çʂʣʝʚʝʨ ï 2è 

ʊʨʫʜʦʚʳʝ ʧʨʠʝʤʳ ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʦʜʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʠʥʫʪ % 

ʇʦʜʛʦʪʦʚʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 1,5 24,7 

ʆʪʙʦʨ ʧʨʦʙʳ ʤʦʣʦʢʘ 0,9 14,7 

ʇʦʜʦʛʨʝʚʘʥʠʝ ʤʦʣʦʢʘ ʜʦ 20Ǔʉ 1,1 18 

ʇʦʤʝʱʝʥʠʝ ʤʦʣʦʢʘ ʚ ʘʥʘʣʠʟʘʪʦʨ ʠ ʚʢʣʶʯʝʥʠʝ 

ʘʧʧʘʨʘʪʘ 

0,1 1,6 

ʋʯʝʪ ʠ ʬʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʩʧʝʮʠʘʣʴʥʦʤ ʞʫʨʥʘʣʝ, ʫʙʦʨʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, 

ʣʠʯʥʘʷ ʛʠʛʠʝʥʘ 

 

 

2,5 

 

 

41 

ʀʪʦʛʦ: 6,1Ñ0,1 100 

  

ɿʘʢʣʶʯʝʥʠʝ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʫʶ ʵʢʩʧʝʨʪʠʟʫ ʤʦʣʦʢʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʡ ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʨʘʩʮʝʥʦʢ ʥʘ 

ʵʢʩʧʝʨʪʠʟʫ ʤʦʣʦʢʘ. 
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The developed time standards for veterinary and sanitary examination of milk can be used to 

calculate the scientifically based staffing level of specialists in the veterinary and sanitary 

examination laboratory and prices for milk examination. 
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ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʝ ʠ ʪʝʨʘʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ 
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ʉʝʛʦʜʥʷ ʨʳʥʦʢ ʥʘʩʳʱʝʥ ʙʦʣʴʰʠʤ 

ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ 

ʦʙʷʟʘʪʝʣʴʥʫʶ ʧʨʦʮʝʜʫʨʫ ʦʮʝʥʢʠ 

ʦʪʜʘʣʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ ʚʦʟʤʦʞʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ [2, 3]. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʫʩʣʦʚʠʡ ʚ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ 

ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʡ, 

ʪʝʨʘʪʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʦʩʦʙʝʥʥʦ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʘ 

ʠʤʝʥʥʦ: ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʩʪʠʤʫʣʣʷʪʦʨʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʜʨ. [1, 4]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʦʥʘ ʈʌ ʧʦʜ ˉ 61-

ʌɿ çʆʙ ʦʙʨʘʱʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚè ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ 

ʨʠʩʢʘ ʧʨʦʚʝʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʲʝʤʝ, 

ʫʢʘʟʘʥʥʦʤ ʚ çʄʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚè [5, 6]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠ 

ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʥʘ ʙʝʣʳʭ ʢʨʳʩʘʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪʳ ʩʪʘʚʠʣʠʩʴ ʥʘ 

ʩʘʤʢʘʭ ʙʝʣʳʭ ʢʨʳʩ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 200-240 

ʛ. ɺʦʟʨʘʩʪ ʩʘʤʦʢ ï ʥʝ ʤʝʥʝʝ 8 ʥʝʜʝʣʴ. 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ 20. 

ɸʜʘʧʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʝʨʝʜ 

ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʩʦʩʪʘʚʠʣ 14 ʜʥʝʡ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʠ ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ ʠ 

ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʳʩ. ɻʨʫʧʧʳ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʛʦ 

ʦʪʙʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩʳ ʪʝʣʘ ʚ 

ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʧʨʠʟʥʘʢʘ (ʨʘʟʙʨʦʩ ʧʦ 

ʠʩʭʦʜʥʦʡ ʤʘʩʩʝ ʤʝʞʜʫ ʠ ʚʥʫʪʨʠ ʛʨʫʧʧ ʥʝ 

ʧʨʝʚʳʰʘʣ Ñ 10 %). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʤʙʨʠʦ- ʠ 

ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʝʧʘʪʦʧʨʦʪʝʢʪè, ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʚ 

ʘʥʪʝʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 

ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʢʨʳʩ, ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ (ʜʚʝ 

ʦʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʘʷ) (ʊʘʙʣʠʮʘ 1). 

ɺʥʫʪʨʠʞʝʣʫʜʦʯʥʦʝ ʚʚʝʜʝʥʠʝ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʝʧʘʪʦʧʨʦʪʝʢʪè 

ʞʠʚʦʪʥʳʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʦʠʟʚʦʜʠʣʠ ʚ 

ʜʦʟʘʭ 250 ʤʛ/ʢʛ (ʛʨʫʧʧʘ ˉ 1) ʠ 500 ʤʛ/ʢʛ 

(ʛʨʫʧʧʘ ˉ 2) ʤʘʩʩʳ ʪʝʣʘ, ʝʞʝʜʥʝʚʥʦ, ʩ 1 ʧʦ 

19 ʩʫʪʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʂʦʥʪʨʦʣʴʥʘʷ 

(ʛʨʫʧʧʘ ˉ 3) ï ʧʦʣʫʯʘʣʘ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ 

ʜʣ̫ ʚʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʪʦʢʩʠʯʥʦʩʪʠ 

ʧʨʦʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ 

ʚʚʝʜʝʥʠʷ.  

ʄʘʩʩʘ ʪʝʣʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʧʝʨʝʜ 

ʥʘʯʘʣʦʤ ʧʝʨʠʦʜʘ ʚʚʝʜʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ, ʟʘʪʝʤ ʥʘ 7, 14 ʠ 19 ʩʫʪʢʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʵʤʙʨʠʦʪʦʢʩʠʯʥʦʩʪʠ. ʅʘ 

20 ʩʫʪʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʥʝʢʨʦʧʩʠʷ ʧʦʣʦʚʠʥʳ ʞʠʚʦʪʥʳʭ. ʇʨʠ 

ʥʝʢʨʦʧʩʠʠ ʦʮʝʥʠʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ, ʤʘʩʩʫ 
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ʞʠʚʳʭ ʧʣʦʜʦʚ, ʯʠʩʣʦ ʦʩʦʙʝʡ ʨʘʟʥʦʛʦ ʧʦʣʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʪʳʭ ʪʝʣ ʚ ʷʠʯʥʠʢʘʭ ʠ ʤʝʩʪ 

ʠʤʧʣʘʥʪʘʮʠʠ. ʇʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʫʶ 

ʛʠʙʝʣʴ (%) ʚʳʩʯʠʪʳʚʘʣʠ ʧʦ ʨʘʟʥʦʩʪʠ 

ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʞʝʣʪʳʭ ʪʝʣ ʚ ʷʠʯʥʠʢʘʭ 

ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʩʪ ʠʤʧʣʘʥʪʘʮʠʠ ʚ ʤʘʪʢʝ; 

ʧʦʩʪʠʤʣʘʥʪʘʮʠʦʥʥʫʶ ʛʠʙʝʣʴ (%) 

ʧʦʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʩʪ 

ʠʤʧʣʘʥʪʘʮʠʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʚʳʭ 

ʧʣʦʜʦʚ.  

ʆʮʝʥʢʫ ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʵʬʬʝʢʪʘ 

ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʥʝʰʥʝʛʦ 

ʦʩʤʦʪʨʘ ʧʣʦʜʦʚ ʥʘ ʥʘʣʠʯʠʝ ʘʥʦʤʘʣʠʡ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʨʷʣʠ ʠʭ ʤʘʩʩʫ ʠ ʢʨʘʥʠʦ-

ʢʘʫʜʘʣʴʥʳʡ ʨʘʟʤʝʨ. ʇʣʦʜʳ ʨʘʟʜʝʣʷʣʠ ʥʘ 

ʜʚʝ ʧʦʜʛʨʫʧʧʳ, ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ (ʜʣʷ ʧʝʨʚʦʡ 

ʧʦʜʛʨʫʧʧʳ, ʧʦ ʤʝʪʦʜʫ ɺʠʣʴʩʦʥʘ) ʠ ʩʢʝʣʝʪʘ 

(ʜʣʷ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʳ, ʧʦ ʤʝʪʦʜʫ 

ɼʦʫʩʦʥʘ).  

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʅʦʤʝʨ ʛʨʫʧʧʳ ɺʚʦʜʠʤʦʝ ʚʝʱʝʩʪʚʦ ɼʦʟʘ ʂʦʣʠʯʝʩʪʚʦ  

ʠ ʧʦʣ ʞʠʚʦʪʥʳʭ 

ʆʙʲʝʤ 

ʚʚʝʜʝʥʠʷ, ʤʣ 

ɻʨʫʧʧʘ ˉ 1 ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

çɻʝʧʘʪʦʧʨʦʪʝʢʪè 

250 ʤʛ/ʢʛ 20ǀ ʅʝ ʙʦʣʝʝ  

5 ʤʣ  

ɻʨʫʧʧʘ ˉ 2 ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

çɻʝʧʘʪʦʧʨʦʪʝʢʪè 

500 ʤʛ/ʢʛ 20ǀ ʅʝ ʙʦʣʝʝ  

5 ʤʣ 

ɻʨʫʧʧʘ ˉ 3 

(ʢʦʥʪʨʦʣʴʥʘʷ) 

ɼʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ 5 ʤʣ 20ǀ ʅʝ ʙʦʣʝʝ  

5 ʤʣ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʥʪʝʥʘʪʘʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ 

ʨʘʟʚʠʪʠʷ ʢʨʳʩ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʩʪʘʚʰʫʶʩʷ 

ʯʘʩʪʴ ʢʨʳʩ. ɿʘ ʜʚʦʝ ʩʫʪʦʢ ʜʦ ʨʦʜʦʚ 

ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʨʘʩʩʘʞʠʚʘʣʠ ʦʪʜʝʣʴʥʦ 

ʧʦ ʢʣʝʪʢʘʤ. ʇʦʩʣʝ ʨʦʞʜʝʥʠʷ ʧʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʨʳʩʷʪ ʚ 

ʜʠʥʘʤʠʢʝ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʟʚʝʰʠʚʘʥʠʷ 

ʤʘʩʩʳ ʪʝʣʘ, ʚʨʝʤʝʥʠ ʦʪʣʠʧʘʥʠʷ ʫʰʥʳʭ 

ʨʘʢʦʚʠʥ, ʧʨʦʟʨʝʥʠʷ, ʦʧʫʰʝʥʠʷ, ʦʧʫʱʝʥʠʷ 

ʩʝʤʝʥʥʠʢʦʚ/ʨʘʩʢʨʳʪʠʷ ʚʣʘʛʘʣʠʱʘ, 

ʧʦʷʚʣʝʥʠʷ ʨʝʟʮʦʚ, ʠ ʩʢʦʨʦʩʪʴ ʩʦʟʨʝʚʘʥʠʷ 

ʩʝʥʩʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʬʣʝʢʩʦʚ.  

ɼʣʷ ʚʩʝʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʚʳʯʠʩʣʷʣʠ ʛʨʫʧʧʦʚʦʝ ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (ʄ), ʦʰʠʙʢʫ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ (m). ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʠʪʝʨʠʷ t-ʉʪʲʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ 

ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʈ<0,05. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʳʝ 

ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ 

ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʝʣʳʭ ʩʘʤʦʢ-ʢʨʳʩ ʩ 1-ʛʦ ʧʦ 19-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʛ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʢʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʥʝ ʚʳʟʳʚʘʝʪ 

ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʛʠʙʝʣʠ ʢʨʳʩ-ʩʘʤʦʢ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

ʚ ʜʠʥʘʤʠʢʝ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ 

ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧ ʪʘʢʞʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʚ ʦʧʳʪʥʳʭ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 2 ʠ 3. 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʫʯʝʥʠʝ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʥʘ 

ʙʝʣʳʭ ʥʝʣʠʥʝʡʥʳʭ ʢʨʳʩʘʭ ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ ʩ 1-ʛʦ ʧʦ 19-ʝ ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1 2 3 (ʢʦʥʪʨʦʣʴ) 

ʂʦʣʠʯʝʩʪʚʦ ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ 10 10 10 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʧʣʦʜʦʚ, ʚʩʝʛʦ/ʩʨʝʜʥʝʝ 116/11,6Ñ0,59 122/12,2Ñ0,49 126,0/12,6Ñ0,59 

ʉʨʝʜʥʠʡ ʚʝʩ ʵʤʙʨʠʦʥʦʚ, ʛ 2,54Ñ0,12 2,33Ñ0,15 2,38Ñ0,19 

ʂʨʘʥʠʦ-ʢʘʫʜʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʣʦʜʦʚ, ʤʤ 28,7Ñ0,06 28,6Ñ0,08 28,2Ñ0,08 

ʂʦʣʠʯʝʩʪʚʦ ʞʝʣʪʳʭ ʪʝʣ, ʚʩʝʛʦ/ʩʨʝʜʥʝʝ 125/12,5Ñ0,55 128/12,8Ñ0,56 136/13,6Ñ0,48 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʠʤʧʣʘʥʪʘʮʠʠ, ʚʩʝʛʦ/ʩʨʝʜʥʝʝ 120/12,0Ñ0,63 123/12,3Ñ0,47 130/13,0Ñ0,42 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʨʝʟʦʨʙʮʠʠ, ʚʩʝʛʦ/ʩʨʝʜʥʝʝ 4/0,4Ñ0,17 1/0,1Ñ0,11 4/0,4Ñ0,17 

ʇʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʩʤʝʨʪʥʦʩʪʴ, % 4,2Ñ1,49 3,58Ñ1,69 4,2Ñ1,95 

ʇʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʩʤʝʨʪʥʦʩʪʴ, % 3,17Ñ1,38 0,83Ñ0,88 2,51Ñ1,35 

ʆʙʱʘʷ ʵʤʙʨʠʦʥʘʣʴʥʘʷ ʩʤʝʨʪʥʦʩʪʴ, % 7,24Ñ1,99 4,41Ñ1,70 7,22Ñ2,98 

ɺʥʝʰʥʠʡ ʦʩʤʦʪʨ ʧʣʦʜʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʣʦʜʦʚ 116 122 126 

ʅʘʣʠʯʠʝ ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ ʥʝʪ ʥʝʪ ʥʝʪ 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʣʦʜʦʚ 

ʇʦʣʦʞʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 58 67 69 

ʅʘʣʠʯʠʝ ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ ʥʝʪ ʥʝʪ ʥʝʪ 

ʉʦʩʪʦʷʥʠʝ ʢʦʩʪʥʦʛʦ ʩʢʝʣʝʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʣʦʜʦʚ 58 55 57 

ʅʘʣʠʯʠʝ ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ ʥʝʪ ʥʝʪ ʥʝʪ 

 

ɼʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ 

ʦʧʳʪʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠ 

95 % ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ 

ʚ ʪʘʙʣʠʮʝ 2 ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʝ ʚʚʝʜʝʥʠʝ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʩʘʤʢʘʤ ʙʝʣʳʭ ʢʨʳʩ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʜʦʟʘʭ 250 

ʤʛ/ʢʛ ʠ 500 ʤʛ/ʢʛ ʥʝ ʚʳʟʳʚʘʣʦ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʝʜ- ʠ ʧʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ, 

ʦʪʩʪʘʚʘʥʠʷ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʧʣʦʜʘ. 

ʆʨʛʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ (ʤʝʪʦʜ ɺʠʣʴʩʦʥʘ) ʠ 

ʘʥʦʤʘʣʠʡ ʩʢʝʣʝʪʘ (ʤʝʪʦʜ ɼʘʫʩʦʥʘ) ʫ 

ʵʤʙʨʠʦʥʦʚ ʪʘʢʞʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ.  

ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʫ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʧʨʠ ʝʛʦ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ ʚ ʜʦʟʘʭ 250 

ʤʛ/ʢʛ ʠ 500 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʩ 1 ʧʦ 19 ʩʫʪ. 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠ 

ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ 

ʚ ʘʥʪʝʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ. 

ʆʪʣʠʯʠʡ ʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʠʥʘʤʠʢʠ 

ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʙʝʨʝʤʝʥʥʳʭ ʢʨʳʩ ʚ 

ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ 

ʧʝʨʠʦʜʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ (ʊʘʙʣʠʮʘ 3). 

ɼʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʠ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠ 95 % ʫʨʦʚʥʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʘʪʦʣʦʛʠʠ ʚ 

ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʚ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ. 

ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʧʦ ʩʨʝʜʥʝʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʢʦʣʠʯʝʩʪʚʘ ʧʣʦʜʦʚ ʥʘ ʦʜʥʫ 

ʩʘʤʢʫ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʢʨʳʩʷʪ ʧʦ ʧʦʣʫ ʚ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʩʪʘ 

ʤʘʩʩʳ ʪʝʣʘ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʦʪʦʤʩʪʚʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ɼʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʠ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠ 95 % ʫʨʦʚʥʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɺʚʝʜʝʥʠʝ 
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ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʝ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʪʦʤʩʪʚʘ.  

 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʥʘ ʤʘʩʩʫ ʪʝʣʘ ʥʘ ʙʝʣʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʩʘʤʦʢ ï ʢʨʳʩ ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ ʩ 1-ʛʦ ʧʦ 19-ʝ ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ 
ʉʨʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ɻʨʫʧʧʘ / ʤʘʩʩʘ ʪʝʣʘ, ʛ 

1 2 3 (ʂʦʥʪʨʦʣʴʥʘʷ) 

1-ʝ ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ 204,70Ñ3,36 209,40Ñ3,69 214,30Ñ1,99 

7-ʝ ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ  234,40Ñ3,06 242,60Ñ2,56 253,60Ñ4,23 

14-ʝ ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ 271,80Ñ4,64 276,60Ñ4,78 281,20Ñ2,47 

19-ʝ ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ 314,30Ñ4,57 323,30Ñ5,51 322,80Ñ3,14 

ʇʨʠʨʦʩʪ ʤʘʩʩʳ 109,60Ñ3,05 113,90Ñ4,07 108,50Ñ2,75 

 

ʊʘʙʣʠʮʘ 4 ï ɼʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʠ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʪʦʤʩʪʚʘ ʦʪ ʙʝʣʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʢʨʳʩ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤʫ ʚʚʝʜʝʥʠʶ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʩ 1-ʛʦ ʧʦ 19-ʝ ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ  
ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

1 2 3 

(ʂʦʥʪʨʦʣʴʥʘʷ

) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʤʝʪʦʚ 10 10 10 

ʂʦʣʠʯʝʩʪʚʦ ʢʨʳʩʷʪ, ʚʩʝʛʦ / ʩʨ. ʚ ʧʦʤʝʪʝ 117/11,7Ñ0,59 119/11,9Ñ0,53 112/11,2Ñ0,31 

ʄʘʩʩʘ ʪʝʣʘ ʥʘ 3 ʩʫʪ, ʛ 8,25Ñ0,15 7,93Ñ0,16 8,15Ñ0,17 

ʄʘʩʩʘ ʪʝʣʘ ʥʘ 5 ʩʫʪ, ʛ 10,59Ñ0,15 12,17Ñ0,45 12,38Ñ0,33 

ʄʘʩʩʘ ʪʝʣʘ ʥʘ 13 ʩʫʪ, ʛ 20,4Ñ0,8 22,24Ñ0,78 24,15Ñ1,09 

ʄʘʩʩʘ ʪʝʣʘ ʥʘ 21 ʩʫʪ, ʛ 35,64Ñ1,9 37,69Ñ2,06 40,47Ñ2,19 

ʄʘʩʩʘ ʪʝʣʘ ʥʘ 28 ʩʫʪ, ʛ 64,83Ñ2,2 67,79Ñ1,99 70,21Ñ2,57 

ʆʪʣʠʧʘʥʠʝ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ, ʩʫʪ. 3,92Ñ0,11 3,70Ñ0,10 3,72Ñ0,13 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʫʪ. 4,6Ñ0,08 4,2Ñ0,06 4,3Ñ0,05 

ʆʪʢʨʳʪʠʝ ʛʣʘʟ, ʜʥʠ 13,23Ñ0,13 12,8Ñ0,1 13,15Ñ0,11 

ʇʨʦʨʝʟʳʚʘʥʠʝ ʨʝʟʮʦʚ, ʜʥʠ 8,5Ñ0,06 8,4Ñ0,07 8,46Ñ0,05 

ʆʧʫʱʝʥʠʝ ʩʝʤʝʥʥʠʢʦʚ, ʩʫʪ. 26,79Ñ0,25 26,5Ñ0,3 26,91Ñ0,21 

ʆʪʢʨʳʪʠʝ ʚʣʘʛʘʣʠʱʘ, ʩʫʪ. 33,8Ñ0,4 33,15Ñ0,17 33,1Ñ0,14 

ɻʠʙʝʣʴ ʩʘʤʦʢ ʚ ʧʝʨʠʦʜ ʚʩʢʘʨʤʣʠʚʘʥʠʷ 0,0 0,0 0,0 

 

ʊʘʙʣʠʮʘ 5 ï ʉʢʦʨʦʩʪʴ ʩʦʟʨʝʚʘʥʠʷ ʩʝʥʩʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʬʣʝʢʩʦʚ ʧʦʪʦʤʩʪʚʘ ʦʪ ʙʝʣʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʢʨʳʩ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤʫ ʚʚʝʜʝʥʠʶ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʩ 1-ʛʦ ʧʦ 19-ʝ ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ  
ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

1 2 3 (ʂʦʥʪʨʦʣʴʥʘʷ) 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʳʩʷʪ ʚ 

ʛʨʫʧʧʝ 
6 6 6 

çʇʝʨʝʚʦʨʘʯʠʚʘʥʠʝ ʥʘ ʧʣʦʩʢʦʩʪʠè 

ɼʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʫʪ. 4,52Ñ0,06 4,42Ñ0,07 4,49Ñ0,08 

çʆʪʨʠʮʘʪʝʣʴʥʳʡ ʛʝʦʪʘʢʩʠʩè 

ɼʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʫʪ. 5,90Ñ0,06 5,91Ñ0,05 5,92Ñ0,07 

1 2 3 4 

çʀʟʙʝʛʘʥʠʝ ʦʙʨʳʚʘè 

ɼʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʫʪ. 6,56Ñ0,09 6,44Ñ0,06 6,32Ñ0,05 

çʄʳʰʝʯʥʘʷ ʩʠʣʘè 

ɼʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʫʪ. 15,19Ñ0,06 15,25Ñ0,07 15,26Ñ0,06 

 

ʇʨʦʮʝʥʪ ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ, ʩʨʦʢʠ 

ʦʪʣʠʧʘʥʠʷ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ, ʧʦʷʚʣʝʥʠʝ 

ʧʝʨʚʠʯʥʦʛʦ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʨʝʟʮʦʚ, ʦʪʢʨʳʪʠʷ ʛʣʘʟ, 

ʦʧʫʩʢʘʥʠʷ ʩʝʤʝʥʥʠʢʦʚ ʠ ʦʪʢʨʳʪʠʷ 

ʚʣʘʛʘʣʠʱʘ ʚ ʛʨʫʧʧʘʭ, ʧʦʣʫʯʘʚʰʠʭ 



58  

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʚ 

ʜʦʟʘʭ 250 ʤʛ/ʢʛ ʠ 500 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ, 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʉʥʠʞʝʥʠʷ 

ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩʷʪ ʥʘ 3-ʡ, 5-ʡ, 13-ʡ, 21-ʡ ʠ 

28-ʡ ʩʫʪʢʠ ʧʦʩʣʝ ʨʦʜʦʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ.  

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʦʨʦʩʪʠ 

ʩʦʟʨʝʚʘʥʠʷ ʩʝʥʩʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʨʝʬʣʝʢʩʦʚ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 5. 

ɼʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ 

ʦʧʳʪʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠ 

95% ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʀʟʫʯʝʥʠʝ ʚʨʝʤʝʥʠ ʩʦʟʨʝʚʘʥʠʷ 

ʩʝʥʩʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʬʣʝʢʩʦʚ ʚ 

ʧʝʨʠʦʜ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʥʝ ʫʩʪʘʥʦʚʠʣʦ 

ʨʘʟʣʠʯʠʡ ʩʨʝʜʠ ʧʦʪʦʤʩʪʚʘ: ʨʝʬʣʝʢʩ 

ʧʝʨʝʚʦʨʘʯʠʚʘʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʙʳʣ 

ʟʘʢʨʝʧʣʝʥ ʫ ʢʨʳʩʷʪ ʥʘ 5-ʡ ʜʝʥʴ, 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʛʝʦʪʘʢʩʠʩ ð ʥʘ 6-ʡ, 

ʠʟʙʝʛʘʥʠʝ ʦʙʨʳʚʘ ï ʥʘ 7-ʡ ʠ ʤʳʰʝʯʥʘʷ 

ʩʠʣʘ ʥʘ 16 ʜʝʥʴ ʧʦʩʣʝ ʨʦʜʦʚ (ʊʘʙʣʠʮʘ 5). 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʜʦʟʘʭ (250 ʤʛ/ʢʛ ʠ 500 ʤʛ/ʢʛ) ʙʝʨʝʤʝʥʥʳʤ 

ʙʝʣʳʤ ʢʨʳʩʘʤ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʥʘ ʯʠʩʣʦ ʞʠʚʳʭ ʧʣʦʜʦʚ ʠ ʤʝʩʪ 

ʠʤʧʣʘʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʤʝʩʪ ʨʝʟʦʨʙʮʠʠ ʠ ʛʠʙʝʣʠ 

ʵʤʙʨʠʦʥʦʚ ʜʦ ï ʠ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ. 

ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʥʝ 

ʦʢʘʟʳʚʘʣʘ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʣʦʜʦʚ ʩʘʤʦʢ 

ʙʝʣʳʭ ʢʨʳʩ (ʢʦʩʪʥʳʭ ʠ ʭʨʷʱʝʚʳʭ ʟʘʢʣʘʜʦʢ 

ʚ ʩʢʝʣʝʪʝ), ʥʝ ʚʳʟʳʚʘʣʘ ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʟʘʜʝʨʞʝʢ 

ʦʢʦʩʪʝʥʝʥʠʷ ʢʦʩʪʝʡ ʫ ʧʣʦʜʦʚ. 

ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɻʝʧʘʪʦʧʨʦʪʝʢʪè 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʥʦʨʤʘʣʴʥʦʤʫ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʧʦʪʦʤʩʪʚʘ 

ʙʝʣʳʭ ʢʨʳʩ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʚ ʜʦʟʘʭ 250 ʤʛ/ʢʛ 

ʠ 500 ʤʛ/ʢʛ ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ 

ʚʚʝʜʝʥʠʠ ʩ 1 ʧʦ 19 ʩʫʪ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʵʤʙʨʠʦ- ʠ ʪʝʨʘʪʦʛʝʥʥʦʝ 

ʜʝʡʩʪʚʠʝ ʚ ʘʥʪʝʥʘʪʘʣʴʥʦʤ ʠ ʚ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ. 
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ʈʝʟʶʤʝ 

 

ɺ ʜʘʥʥʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠ 

ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʥʘ ʦʨʛʘʥʠʟʤ ʩʘʤʦʢ ʙʝʣʳʭ ʢʨʳʩ 

ʧʨʠ ʝʛʦ ʤʥʦʛʦʢʨʘʪʥʦʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʧʦʣʦʚʫʶ ʩʬʝʨʫ ʩʘʤʦʢ ʙʝʣʳʭ ʢʨʳʩ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɻʝʧʘʪʦʧʨʦʪʝʢʪè ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ 

ʵʩʪʨʘʣʴʥʳʡ ʮʠʢʣ ʠ ʦʚʦʛʝʥʝʟ ʩʘʤʦʢ. ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʥʘʨʫʰʝʥʠʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʢ ʢʨʳʩ, ʘ ʪʘʢʞʝ ʥʝ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʧʦʪʦʤʩʪʚʘ. 

 

STUDYING THE EMBRYOTOXIC AND TERATOGENIC EFFECTS OF A COMPLEX 

HEPATOPROTECTIVE DRUG IN EXPERIMENTS ON WHITE RATS 

 

Galyautdinova G.G., Matrosova L.E., Aleev D.V., Mishina N.N., Rakhmatullin E.K., Kadikov I.R. 

Summary 

 

In this series of experiments, the embryotoxic and teratogenic effects of the feed additive 

ñHepatoprotectò on thefemale of white rats was studied when it was repeatedly administered 

intragastrically. 

When studying the reproductive effect, no negative effect of the hepatoprotective drug on 

the reproductive system of female white rats was established. The experimental results showed that 

the feed additive ñHepatoprotectò does not have a negative effect on the estrous cycle and oogenesis 

of females. No disturbances in fertility and reproductive ability of female rats were detected, and it 

also did not affect the physiological development of the offspring. 
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ɺ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, 

ʧʦʨʘʞʝʥʥʳʭ ʵʡʤʝʨʠʦʟʦʤ, ʧʨʦʠʩʭʦʜʠʪ 

ʦʪʨʘʚʣʝʥʠʝ ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʙʦʣʠʟʤʘ 

ʧʘʨʘʟʠʪʦʚ ʠ ʛʥʠʣʦʩʪʥʦʡ ʬʣʦʨʳ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʢʨʦʚʷʥʳʤʠ 

ʚʳʜʝʣʝʥʠʷʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʙʦʷʤ ʚ 

ʨʘʙʦʪʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʫʛʥʝʪʝʥʠʶ, 

ʢʦʤʘʪʦʟʥʳʤ ʩʦʩʪʦʷʥʠʷʤ, ʪʨʝʤʦʨʫ ʤʳʰʮ ʠ 

ʧʘʨʘʣʠʯʫ ʢʦʥʝʯʥʦʩʪʝʡ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʪʝʨʷ ʚʝʩʘ ʫ ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮ; ʤʷʩʦ ʩʪʘʥʦʚʠʪʩʷ ʤʘʣʦʧʠʪʘʪʝʣʴʥʳʤ ʠ 

ʙʳʩʪʨʦ ʧʦʨʪʠʪʩʷ. ʋ ʧʪʠʮ ʩʦʢʨʘʱʘʝʪʩʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʠʮ. ʊʷʞʝʣʳʝ ʬʦʨʤʳ 

ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 

ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ. ʕʡʤʝʨʠʦʟʳ ï 

ʵʪʦ ʛʨʫʧʧʘ ʦʩʪʨʳʭ, ʧʦʜʦʩʪʨʳʭ ʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ 

ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʧʘʨʘʟʠʪʦʚ 

ʠʟ ʧʦʜʮʘʨʩʪʚʘ Protozoa, ʩʝʤʝʡʩʪʚʘ 

Eimeriidae, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʨʘʞʘʶʱʠʭ 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʢʠʰʝʯʥʠʢʘ. ʇʨʠ 

ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʵʪʠ 

ʙʦʣʝʟʥʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʤʘʩʩʦʚʦʡ 

ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ [1, 2, 5, 7]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʙʦʨʴʙʳ ʩ 

ʵʡʤʝʨʠʦʟʦʤ ʫ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, ʚʢʣʶʯʘʷ 

ʪʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʢʘʢ ʭʠʤʢʦʢʮʠʜ, ʪʨʠʭʦʧʦʣ, 

ʩʘʣʠʥʦʤʠʮʠʥ, ʙʘʡʢʦʢʩ ʠ ʥʠʪʨʦʬʫʨʘʥʦʚʳʝ 

ʩʦʩʪʘʚʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʪʠʚ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [3, 4, 6, 8, 10]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʙʦʨʴʙʳ ʩ 

ʵʡʤʝʨʠʦʟʦʤ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʠʤʝʶʪ 

ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʫʶ 

ʩʪʦʠʤʦʩʪʴ, ʪʦʢʩʠʯʥʦʩʪʴ, ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʥʘʢʦʧʣʝʥʠʶ ʚ ʪʢʘʥʷʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʧʠʱʠ, ʧʦʜʘʚʣʝʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʢ ʣʝʯʝʥʠʶ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʳʭ ʩʨʝʜʩʪʚ ʪʨʝʙʫʝʪ ʠʭ 

ʯʘʩʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʦʨʛʘʥʠʟʤʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʤʝʜʠʢʘʤʝʥʪʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʜʠʩʙʠʦʟʘ, ʧʦʜʘʚʣʷʝʪ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʜʨʫʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʫ ʧʪʠʮ 

ʠ ʞʠʚʦʪʥʳʭ [11, 12]. 

 ɺ ʀʥʩʪʠʪʫʪʝ ʭʠʤʠʠ ʠʤʝʥʠ ɸ.ʄ. 

ɹʫʪʣʝʨʦʚʘ ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʀ.ɺ. ɻʘʣʢʠʥʦʡ 

ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʦʚʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ 

ʩʨʝʜʩʪʚʦ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʦʣʠ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʬʦʩʬʦʥʠʷ, ʧʦʣʫʯʠʚʰʝʝ 

ʥʘʟʚʘʥʠʝ çʉ-16è. ʕʪʦʪ ʧʨʝʧʘʨʘʪ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʨʦʤʠʜʘ ʥ-

ʛʝʢʩʘʜʝʮʠʣʪʨʠʬʦʩʬʦʥʠʷ ʷʚʣʷʝʪʩʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʙʝʣʦʛʦ ʮʚʝʪʘ 

ʩ ʝʜʚʘ ʫʣʦʚʠʤʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʘʨʦʤʘʪʦʤ, ʨʘʩʪʚʦʨʠʤʳʤ ʢʘʢ ʚ ʤʘʩʣʝ, ʪʘʢ ʠ 

ʚ ʚʦʜʝ. ɿʘ ʵʪʦʪ ʧʨʝʧʘʨʘʪ ʙʳʣ ʚʳʜʘʥ ʧʘʪʝʥʪ 

ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2629316, ʜʘʪʠʨʦʚʘʥʥʳʡ 

14 ʤʘʨʪʘ 2017 ʛʦʜʘ, ʦʧʠʩʳʚʘʶʱʠʡ ʝʛʦ ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʝʤʘʪʦʜʦʟʘʤʠ ʠ 

ʵʡʤʝʨʠʦʟʘʤʠ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʪʠʵʡʤʝʨʠʦʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʜʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʢʨʦʣʠʢʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʢʦʢʮʠʜʠʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ 

ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʦʡ 

ɻɸɺʄ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʠ 15 

ʜʚʫʭʤʝʩʷʯʥʳʭ ʢʨʦʣʴʯʘʪ ʚʝʩʦʤ ʦʪ 2 ʜʦ 2,5 

ʢʛ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʩʤʝʰʘʥʥʦʡ 

ʢʫʣʴʪʫʨʦʡ ʩʧʦʨʫʣʠʨʦʚʘʥʥʳʭ ʦʦʮʠʩʪ 

Eimeria stiedae, Eimeria perforans ʠ Eimeria 

magna, ʚ ʢʦʣʠʯʝʩʪʚʝ 10000 ʦʦʮʠʩʪ ʥʘ 

ʦʩʦʙʴ. 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠʥʚʘʟʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʝʞʠʝ ʬʝʢʘʣʠʠ 

ʢʨʦʣʠʢʦʚ, ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʵʡʤʝʨʠʦʟʦʤ. 

ʆʙʨʘʟʮʳ ʨʘʟʙʘʚʣʷʣʠ 2 %-ʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʜʚʫʭʨʦʤʦʚʦʢʠʩʣʦʛʦ ʢʘʣʠʷ ʠ ʧʦʤʝʱʘʣʠ ʚ 

ʧʨʦʙʠʨʢʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣ 

ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʯʘʰʢʘʭ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 27-

28 ÁC ʚ ʪʝʯʝʥʠʝ 12 ʜʥʝʡ ʜʣʷ ʩʦʟʨʝʚʘʥʠʷ 

ʦʦʮʠʩʪ, ʧʨʦʚʦʜʷ ʝʞʝʜʥʝʚʥʳʡ ʦʩʤʦʪʨ ʥʘ 

ʥʘʣʠʯʠʝ ʦʦʮʠʩʪ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ 

ʂʦʪʝʣʴʥʠʢʦʚʘ ʠ ʍʨʝʥʦʚʘ. ʀʟʫʯʝʥʠʝ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʦʮʠʩʪ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ, ʠʩʧʦʣʴʟʫʷ ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʝ 

ʪʘʙʣʠʮʳ ɽ.ʄ. ʍʝʡʩʠʥʘ, ʩ ʦʩʦʙʳʤ 

ʚʥʠʤʘʥʠʝʤ ʢ ʬʦʨʤʝ, ʮʚʝʪʫ ʦʙʦʣʦʯʝʢ ʠ 

ʥʘʣʠʯʠʶ ʦʩʪʘʪʦʯʥʳʭ ʪʝʣ ʚ ʦʦʮʠʩʪʘʭ ʠ 

ʩʧʦʨʘʭ. 

ʂʨʦʣʠʢʦʚ ʨʘʩʧʨʝʜʝʣʠʣʠ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ: ʜʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʦʜʥʫ 

ʢʦʥʪʨʦʣʴʥʫʶ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ 

ʚʥʫʪʨʝʥʥʦ ʤʘʩʣʷʥʳʡ ʨʘʩʪʚʦʨ ʧʨʝʧʘʨʘʪʘ 

çʉ-16è ʚ ʜʦʟʠʨʦʚʢʝ 5 ʤʛ/ʢʛ ʪʝʣʝʩʥʦʛʦ ʚʝʩʘ 

ʜʚʘʞʜʳ ʩ ʰʝʩʪʠʜʥʝʚʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, 

ʚʪʦʨʘʷ ð ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ çɹʘʡʢʦʢʩʘ 2,5 

%è ʚ ʜʦʟʠʨʦʚʢʝ 7 ʤʛ/ʢʛ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʜʥʝʡ ʧʦʜʨʷʜ, ʪʦʛʜʘ ʢʘʢ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʥʝ ʧʦʣʫʯʘʣʘ ʥʠʢʘʢʦʛʦ ʣʝʯʝʥʠʷ. ʋʩʣʦʚʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʠʪʘʥʠʷ ʚʩʝʭ ʛʨʫʧʧ 

ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʭʦʛʦ ʢʦʨʤʘ ʜʣʷ 

ʢʨʦʣʠʢʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ 

ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʢʨʠʪʝʨʠʷʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʧʨʦʮʝʥʪ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʨʘʟʠʪʦʚ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʦ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ ʠ ʧʨʦʮʝʥʪ ʞʠʚʦʪʥʳʭ, ʧʦʣʥʦʩʪʴʶ 

ʠʟʣʝʯʝʥʥʳʭ ʦʪ ʧʘʨʘʟʠʪʦʚ. ɼʘʥʥʳʝ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʫʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʥʩʠʚʥʦʡ ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʩʫʤʤʠʨʦʚʘʥʘ ʚ ʪʘʙʣʠʮʝ 1. ʀʟ 

ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʝ ʢʨʦʣʠʢʠ 

ʙʳʣʠ ʠʥʬʠʮʠʨʦʚʘʥʳ ʵʡʤʝʨʠʦʟʦʤ ʜʦ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʦʮʠʩʪ 

ʵʡʤʝʨʠʡ ʚʘʨʴʠʨʫʶʱʠʤʩʷ ʦʪ 148Ñ8,4 ʜʦ 

169Ñ9,1 ʥʘ ʛʨʘʤʤ ʧʦʤʝʪʘ. ʇʦʩʣʝ ʪʨʝʭ ʜʥʝʡ 

ʣʝʯʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫ 

ʢʨʦʣʠʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ çʉ-16è, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 28Ñ1,9 

ʦʦʮʠʩʪ, ʧʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʣʘ 79,3 %, ʘ 

ʵʢʩʪʝʥʩʠʚʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ð 80 %. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʵʡʤʝʨʠʦʟʝ ʢʨʦʣʠʢʦʚ 

 ̄

ʧ/ʧ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʚʘʟʠʠ ʜʦ 

ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ 

ʀʥʪʝʥʩʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ (ʀʀ), ʠʥʪʝʥʩʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʀʕ), 

ʵʢʩʪʝʥʩʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʕʕ) 

3 ʜʝʥʴ 7 ʜʝʥʴ 14 ʜʝʥʴ 21 ʜʝʥʴ 

ʀʀ ʀʕ% ʕʕ% ʀʀ ʀʕ% ʕʕ% ʀʀ ʀʕ% ʕʕ% ʀʀ ʀʕ% ʕʕ% 

1 
169Ñ 

9,1 

28Ñ 

1,9 
79,3 80,0 

18Ñ 

1,9 
85,6 90,0 - 100 100 - 100 100 

2 
161Ñ 

5,7 

41Ñ 

4,8 
74,4 50,0 

11Ñ 

1,5 
82,6 80,0 

26Ñ 

1,9 
84,5 90,0 

18Ñ 

4,3 
87,1 90,0 

3 
16Ñ 

7,1 

174Ñ 

6,4 
0 0 

194Ñ 

6,8 
0 0 

201Ñ 

9,4 
0 0 

230Ñ 

8,1 
0 0 

ʇʨʠʤʝʯʘʥʠʝ: 1 ʛʨʫʧʧʘ ïʣʝʯʝʥʥʳʝ ï çʉ-16è ʜʦʟʘ 5 ʤʛ/ʢʛ; 2 ʛʨʫʧʧʘ ïʣʝʯʝʥʥʳʝ ʧʨʝʧʘʨʘʪʦʤ 

ɹʘʡʢʦʢʩ 2,5 % - 50 ʤʛ/ʢʛ; 3 ʛʨʫʧʧʘ ï ʟʘʨʘʞʝʥʥʳʝ, ʥʝ ʣʝʯʝʥʥʳʝ (ʢʦʥʪʨʦʣʴ) 
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ʏʝʨʝʟ ʥʝʜʝʣʶ ʥʘʙʣʶʜʘʣʦʩʴ 

ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʜʦ 18Ñ1,9 ʦʦʮʠʩʪ ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 85,6 ʠ 90 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʜʚʫʤ ʥʝʜʝʣʷʤ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʢʨʦʣʠʢʠ ʧʦʣʥʦʩʪʴʶ 

ʦʯʠʩʪʠʣʠʩʴ ʦʪ ʦʦʮʠʩʪ, ʘ ʠʭ ʘʧʧʝʪʠʪ ʠ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚʝʨʥʫʣʠʩʴ ʢ ʥʦʨʤʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʤʝʯʝʥʥʳʝ ʩʣʫʯʘʠ ʞʠʜʢʦʛʦ 

ʩʪʫʣʘ ʫ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʧʘʨʘʪʘ çʉ-16è ʥʘ 14 ʠ 21 ʜʝʥʴ 

ʩʦʩʪʘʚʠʣʘ 100 %, ʧʦʜʪʚʝʨʞʜʘʷ ʝʛʦ 

ʚʳʩʦʢʫʶ ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʂʨʦʣʠʢʠ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, 

ʣʝʯʝʥʥʳʝ ɹʘʡʢʦʢʩʦʤ 2,5 %, ʧʦʢʘʟʘʣʠ ʥʘ 

ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 41Ñ4,8 ʦʦʮʠʩʪ ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 74,4 ʠ 50 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʝʨʝʟ ʥʝʜʝʣʶ ʧʦʢʘʟʘʪʝʣʠ 

ʫʣʫʯʰʠʣʠʩʴ ʜʦ 26Ñ1,9 ʦʦʮʠʩʪ ʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 82,6 ʠ 80 %. ʍʦʪʷ 

ɹʘʡʢʦʢʩ ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʭʦʨʦʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʉ-18è, 

ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʵʪʦ ʙʳʣʦ ʥʘ 14-ʡ ʜʝʥʴ, 

ʛʜʝ ʨʘʟʥʠʮʘ ʚ ʠʥʪʝʥʩʠʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʦʩʪʘʚʠʣʘ 15,5 %, ʘ ʚ ʵʢʩʪʝʥʩʠʚʥʦʡ ï 10 %. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 
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ʬʝʢʘʣʠʡ, ʠ ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ 

ʟʘʤʝʯʝʥ ʧʘʜʝʞ 20 % ʦʩʦʙʝʡ ʩ ʷʚʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʵʡʤʝʨʠʦʟʘ, ʚʢʣʶʯʘʷ ʘʧʘʪʠʶ, 

ʧʦʪʝʨʶ ʚʝʩʘ, ʞʠʜʢʠʡ ʩʪʫʣ ʩ ʢʨʦʚʴʶ, 

ʫʤʝʥʴʰʝʥʠʝ ʘʧʧʝʪʠʪʘ ʠ ʘʥʝʤʠʶ 

ʩʣʠʟʠʩʪʳʭ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʜʚʫʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

çʉ-16è ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʰʝʩʪʴ ʜʥʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʠʟʣʝʯʝʥʠʝ ʦʪ 

ʵʡʤʝʨʠʡ ʢ 14-ʤʫ ʜʥʶ, ʚʳʷʚʣʷʷ ʝʛʦ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ɹʘʡʢʦʢʩʦʤ 2,5 %. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʪʦʧʨʦʮʝʥʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʢ 

ʠʥʪʝʥʩʠʚʥʦʡ, ʪʘʢ ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ çʉ-16è. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɹʘʡʢʦʢʩʘ 2,5 %, ʭʦʪʷ ʠ 

ʚʳʩʦʢʘ, ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ, ʧʦʣʫʯʘʚʰʠʭ 

ʧʨʝʧʘʨʘʪ çʉ-16è, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 28Ñ1,9 ʦʦʮʠʩʪ ʧʨʠ ʵʪʦʤ 

ʠʥʪʝʥʩʠʚʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʣʘ 79,3 

%, ʘ ʵʢʩʪʝʥʩʠʚʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï 80 %. 

ʏʝʨʝʟ ʥʝʜʝʣʶ ʥʘʙʣʶʜʘʣʦʩʴ ʜʘʣʴʥʝʡʰʝʝ 

ʩʥʠʞʝʥʠʝ ʜʦ 18Ñ1,9 ʦʦʮʠʩʪ ʩ ʠʥʪʝʥʩʠʚʥʦʡ 

ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 85,6 ʠ 90 

% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʜʚʫʤ ʥʝʜʝʣʷʤ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʢʨʦʣʠʢʠ ʧʦʣʥʦʩʪʴʶ 

ʦʯʠʩʪʠʣʠʩʴ ʦʪ ʦʦʮʠʩʪ, ʘ ʠʭ ʘʧʧʝʪʠʪ ʠ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚʝʨʥʫʣʠʩʴ ʢ ʥʦʨʤʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʤʝʯʝʥʥʳʝ ʩʣʫʯʘʠ ʞʠʜʢʦʛʦ 

ʩʪʫʣʘ ʫ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʧʘʨʘʪʘ çʉ-16è ʥʘ 14 ʠ 21 ʜʝʥʴ 

ʩʦʩʪʘʚʠʣʘ 100 %, ʧʦʜʪʚʝʨʞʜʘʷ ʝʛʦ 

ʚʳʩʦʢʫʶ ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʂʨʦʣʠʢʠ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, 

ʣʝʯʝʥʥʳʝ ɹʘʡʢʦʢʩʦʤ 2,5 %, ʧʦʢʘʟʘʣʠ ʥʘ 

ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 41Ñ4,8 ʦʦʮʠʩʪ, ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 74,4 ʠ 50 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʝʨʝʟ ʥʝʜʝʣʶ ʧʦʢʘʟʘʪʝʣʠ 

ʫʣʫʯʰʠʣʠʩʴ ʜʦ 26Ñ1,9 ʦʦʮʠʩʪ ʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 82,6 ʠ 80%. ʍʦʪʷ ɹʘʡʢʦʢʩ 

ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʭʦʨʦʰʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʥʠʞʝ, 

ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʉ-18è, ʦʩʦʙʝʥʥʦ 

ʟʘʤʝʪʥʦ ʵʪʦ ʙʳʣʦ ʥʘ 14-ʡ ʜʝʥʴ, ʛʜʝ ʨʘʟʥʠʮʘ 

ʚ ʠʥʪʝʥʩʠʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 

15,5 %, ʘ ʚ ʵʢʩʪʝʥʩʠʚʥʦʡ ð 10 %. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 
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ʬʝʢʘʣʠʡ, ʠ ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ 

ʟʘʤʝʯʝʥ ʧʘʜʝʞ 20 % ʦʩʦʙʝʡ ʩ ʷʚʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʵʡʤʝʨʠʦʟʘ, ʚʢʣʶʯʘʷ ʘʧʘʪʠʶ, 

ʧʦʪʝʨʶ ʚʝʩʘ, ʞʠʜʢʠʡ ʩʪʫʣ ʩ ʢʨʦʚʴʶ, 

ʫʤʝʥʴʰʝʥʠʝ ʘʧʧʝʪʠʪʘ ʠ ʘʥʝʤʠʶ 

ʩʣʠʟʠʩʪʳʭ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʜʚʫʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

çʉ-16è ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʰʝʩʪʴ ʜʥʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʠʟʣʝʯʝʥʠʝ ʦʪ 

ʵʡʤʝʨʠʡ ʢ 14-ʤʫ ʜʥʶ, ʚʳʷʚʣʷʷ ʝʛʦ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ɹʘʡʢʦʢʩʦʤ 2,5 %. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʪʦʧʨʦʮʝʥʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʢ 

ʠʥʪʝʥʩʠʚʥʦʡ, ʪʘʢ ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ çʉ-16è. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɹʘʡʢʦʢʩʘ 2,5 %, ʭʦʪʷ ʠ 

ʚʳʩʦʢʘ, ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ, ʦʩʦʙʝʥʥʦ ʚ 

ʥʘʯʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʣʝʯʝʥʠʷ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉ-16è ʜʣʷ 
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ʙʦʨʴʙʳ ʩ ʵʡʤʝʨʠʦʟʦʤ ʫ ʢʨʦʣʠʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʦʚʦʛʦ 

ʧʨʝʧʘʨʘʪʘ çʉ-16è ʚ ʣʝʯʝʥʠʠ ʵʡʤʝʨʠʦʟʘ, 

ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʷʪʴ ʠʥʚʘʟʠʶ ʙʝʟ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʞʠʜʢʠʡ ʩʪʫʣ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳ ʠ 

ʫʧʨʘʚʣʷʝʤʳ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ  

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ 

ʵʡʤʝʨʠʦʟʘ ʚ ʚʝʪʝʨʠʥʘʨʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ 

ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ, ʦʙʥʘʨʫʞʝʥʠʝ ʪʘʢʦʛʦ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʘʢ çʉ-16è, 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʦʨʳʚʦʤ. ʆʥʦ 

ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʦʜʦʣʝʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʪʴ 

ʙʦʣʝʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʥʘʜ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ 

çʉ-16è, ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʵʡʤʝʨʠʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʵʪʦʤʫ ʧʨʝʧʘʨʘʪʫ ʩʦ 

ʩʪʦʨʦʥʳ ʧʘʨʘʟʠʪʦʚ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ ʝʛʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʞʠʚʦʪʥʳʭ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʫʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʜʦʟʠʨʦʚʢʠ ʠ ʩʭʝʤʳ 

ʣʝʯʝʥʠʷ, ʤʘʢʩʠʤʠʟʠʨʫʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʜʘʶʱʫʶʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ çʉ-16è, 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʚ ʜʦʟʠʨʦʚʢʝ 5 ʤʛ/ʢʛ ʩ 

ʠʥʪʝʨʚʘʣʦʤ ʚ ʰʝʩʪʴ ʜʥʝʡ. ʕʪʦʪ ʨʝʞʠʤ 

ʣʝʯʝʥʠʷ ʧʦʟʚʦʣʠʣ ʧʦʣʥʦʩʪʴʶ ʠʟʙʘʚʠʪʴ 

ʢʨʦʣʠʢʦʚ ʦʪ ʵʡʤʝʨʠʦʟʘ ʩʧʫʩʪʷ ʜʚʝ ʥʝʜʝʣʠ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ, ʧʦʢʘʟʳʚʘʷ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜ ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ɹʘʡʢʦʢʩʘ 2,5 %. ʋʨʦʚʥʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ çʉ-18è ʜʦʩʪʠʛʣʠ 84,5 ʠ 

90,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʜʪʚʝʨʞʜʘʷ ʝʛʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʣʝʯʝʥʠʠ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʀʟʳʩʢʘʥʠʝ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʭ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ 

ʧʨʦʪʦʟʦʦʟʘʭ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʶʱʠʭ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. 
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STUDY OF THE ANTIEMERIOUS EFFICACY OF N-HEXADECYLTRIPHOSPHONIUM 

BROMIDE IN RABBITS 

 

Gizzatullin R.R., Gizzatullina R.R., Lutfullin M.H., Trubkin A.I., Timerbaeva R.R. 

Summary 

 

The results of the conducted studies show that the compound "C-16" at a dose of 5 mg / kg 

with double administration at an interval of 6 days completely freed the rabbit body from eimeria 14 

days after treatment and has a higher anti-eimeria efficacy than Baycox 2,5 %. The intensivity and 

extensivity of this drug were 100 %, respectively. 
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ʆʪ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʟʘʚʠʩʠʪ ʫʨʦʚʝʥʴ ʚʘʢʫʫʤʘ ʚʥʫʪʨʠ ʩʦʩʢʘ ʚʦ 

ʚʨʝʤʷ ʜʦʝʥʠʷ. ʅʘʩʪʨʦʡʢʠ ʜʦʠʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʚʣʠʷʶʪ ʢʘʢ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʦʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʪʢʘʥʝʡ ʩʦʩʢʘ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʤʘʰʠʥʥʦʝ ʜʦʝʥʠʝ ʚʳʟʳʚʘʝʪ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʦʪʝʢ ʪʢʘʥʝʡ ʩʦʩʢʘ, 

ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʝʥ ʩʨʘʟʫ ʧʦʩʣʝ 

ʜʦʝʥʠʷ ʠ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ. 

ʉʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʪʢʘʥʠ ʠ ʚʨʝʤʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘʥʠ ʩʦʩʢʘ ʧʦʩʣʝ ʜʦʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ 

ʚʘʢʫʫʤʘ [2-4].  

ʍʦʪʷ ʫʨʦʚʥʠ ʚʘʢʫʫʤʘ ʠ ʜʘʚʣʝʥʠʷ, 

ʦʢʘʟʳʚʘʝʤʳʝ ʩʦʩʫʱʠʤ ʪʝʣʝʥʢʦʤ ʥʘ ʩʦʩʦʢ, 

ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʚ ʜʦʠʣʴʥʦʤ ʘʧʧʘʨʘʪʝ, 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʦʢ ʧʨʠ 

ʤʘʰʠʥʥʦʤ ʜʦʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. 

ʈʘʟʥʠʮʘ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʩʪʦʷʥʥʳʤ 

ʚʘʢʫʫʤʦʤ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʮʠʢʣʠʯʝʩʢʦʤʫ 

ʩʞʘʪʠʶ ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʚʦ ʚʨʝʤʷ ʜʦʝʥʠʷ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ 

ʨʪʦʤ ʠ ʪʢʘʥʴʶ ʩʦʩʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʥʫʣʷ 

ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʛʣʦʪʢʘ ʤʦʣʦʢʘ ʚʦ ʚʨʝʤʷ 

ʩʦʩʘʥʠʷ ʪʝʣʝʥʢʘ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʜʦʠʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʟʚʣʝʯʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʦʣʦʢʘ, 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʦʩʢʘʣʴʟʳʚʘʥʠʷ ʩʦʩʢʦʚʦʡ 

ʨʝʟʠʥʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʢʨʳʚʘʥʠʷ ʩʦʩʢʦʚʦʡ 

ʨʝʟʠʥʳ ʠ ʤʘʩʩʘʞʥʦʛʦ ʵʬʬʝʢʪʘ [5, 7, 8]. 

ɺʦʟʜʝʡʩʪʚʠʝ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʥʘ 

ʪʢʘʥʠ ʩʦʩʢʦʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʢʨʘʪʢʦʩʨʦʯʥʦʝ, ʩʨʝʜʥʝʩʨʦʯʥʦʝ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʝ. ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʪʠʤʳ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʩʣʝ 

ʦʜʥʦʢʨʘʪʥʦʛʦ ʜʦʝʥʠʷ ʚ ʚʠʜʝ ʠʟʤʝʥʝʥʠʷ 

ʮʚʝʪʘ, ʪʚʝʨʜʦʩʪʠ, ʪʦʣʱʠʥʳ ʠ ʦʪʢʨʳʪʦʩʪʠ 

ʦʪʚʝʨʩʪʠʷ ʩʦʩʢʘ. ʂʘʞʜʦʝ ʦʪʜʝʣʴʥʦʝ ʜʦʝʥʠʝ 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʢʝʨʘʪʠʥʘ ʚ ʢʘʥʘʣʝ ʩʦʩʢʘ, 

ʯʪʦʙʳ ʟʘʤʝʥʠʪʴ ʢʝʨʘʪʠʥ, ʧʦʪʝʨʷʥʥʳʡ ʚʦ 

ʚʨʝʤʷ ʫʜʘʣʝʥʠʷ ʤʦʣʦʢʘ. ʊʦʣʴʢʦ ʧʦʚʪʦʨʥʦʝ 

ʜʦʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʚʳʟʳʚʘʶʱʝʝ ʯʨʝʟʤʝʨʥʫʶ ʥʘʛʨʫʟʢʫ, 

ʧʨʠʚʦʜʠʪ ʢ ʭʘʨʘʢʪʝʨʥʳʤ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʛʠʧʝʨʢʝʨʘʪʦʟʘ ʚ ʫʩʪʴʝ ʩʦʩʢʦʚʦʛʦ ʢʘʥʘʣʘ. 

ɿʘʩʪʦʡ ʚ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʞʠʜʢʦʩʪʠ 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʧʦʩʳʣʢʦʡ ʨʘʟʚʠʪʠʷ 

ʦʪʝʢʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʚʥʝʩʦʩʫʜʠʩʪʦʝ ʥʘʢʦʧʣʝʥʠʝ ʞʠʜʢʦʩʪʠ [1, 7]. 

ʉʦʩʢʦʚʳʝ ʢʘʥʘʣʳ ʧʝʨʝʛʨʫʞʝʥʥʳʭ 

ʩʦʩʢʦʚ ʟʘʢʨʳʚʘʶʪʩʷ ʤʝʜʣʝʥʥʝʝ ʧʦʩʣʝ 

ʜʦʝʥʠʷ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʚʘʟʠʠ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʢʘʥʝʡ ʩʦʩʢʦʚ ʠ 

ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʜʠʘʤʝʪʨʫ ʩʪʝʥʦʢ ʠ ʪʦʣʱʠʥʝ 

ʪʢʘʥʝʡ ʜʦ ʜʦʡʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 60 

ʤʠʥʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʛʦ ʧʝʨʠʦʜʘ 

ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʥʘʙʣʶʜʘʝʤʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʝʥʢʘʭ ʩʦʩʢʦʚ [6, 7]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʘʢʫʫʤʘ ʧʨʠ ʤʘʰʠʥʥʦʤ 

ʜʦʝʥʠʠ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ 
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ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʥʘʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʦʠʪ ʚ 

ʟʘʱʠʪʝ ʚʳʤʝʥʠ ʞʠʚʦʪʥʦʛʦ ʦʪ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʨʠ ʜʦʝʥʠʠ. ʕʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʩʞʘʪʠʷ ʩʦʩʢʦʚʦʡ 

ʪʨʫʙʢʠ ʚ ʜʚʫʭʢʘʤʝʨʥʦʤ ʜʦʠʣʴʥʦʤ ʩʪʘʢʘʥʝ 

ʘʧʧʘʨʘʪʘ ʚ ʪʘʢʪ ʩʞʘʪʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʪʘʢʘʥʘ ʥʘ ʞʠʚʦʪʥʳʭ ʥʘʤʠ 

ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʚ ʜʚʘ ʧʝʨʠʦʜʘ ʧʦ 15 ʜʥʝʡ ʥʘ 

ʜʚʫʭ ʛʨʫʧʧʘʭ ʧʦ 8 ʛʦʣʦʚ ʢʦʨʦʚ-ʘʥʘʣʦʛʦʚ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʩʝʨʝʜʠʥʝ 2-3 

ʣʘʢʪʘʮʠʠ ʩ ʛʦʜʦʚʳʤ ʫʜʦʝʤ 6-8 ʪʳʩ. ʢʛ 

ʤʦʣʦʢʘ. ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʝʨʤʝ ʧʨʠ ʧʨʠʚʷʟʥʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʩ ʜʚʫʭʢʨʘʪʥʳʤ ʜʦʝʥʠʝʤ ʚ 

ʩʫʪʢʠ ʩ ʨʘʚʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʤʝʞʜʫ 

ʜʦʡʢʘʤʠ. ʂʦʨʤʠʣʠ ʞʠʚʦʪʥʳʭ ʧʦ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ. 

ɺ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʢʦʨʦʚ ʦʙʝʠʭ ʛʨʫʧʧ 

ʜʦʠʣʠ ʘʧʧʘʨʘʪʦʤ çɺʦʣʛʘè ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ. ʋʯʠʪʳʚʘʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʚ ʫʪʨʝʥʥʶʶ 

ʜʦʡʢʫ. 

ɺʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʦʧʳʪʘ ʢʦʨʦʚ 

ʜʦʠʣʠ ʥʘ ʘʛʨʝʛʘʪʘʭ ɼɸʉ-2ɺ ʩ ʜʦʠʣʴʥʳʤʠ 

ʘʧʧʘʨʘʪʘʤʠ ʄʘʡʛʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʏʝʣʥʦ-

ɺʝʨʰʠʥʩʢʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʟʘʚʦʜʘ. 

ɺʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʫ ʢʦʨʦʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʧʨʠʤʝʥʠʣʠ ʜʦʠʣʴʥʳʡ ʩʪʘʢʘʥ ʩ 

ʧʣʘʩʪʠʥʦʡ, ʘ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʜʦʠʣʠ ʪʘʢʞʝ, 

ʢʘʢ ʠ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ.  

ɺ ʤʝʞʩʪʝʥʥʫʶ ʢʘʤʝʨʫ ʚ ʪʘʢʪ ʩʞʘʪʠʷ 

ʦʪ ʧʫʣʴʩʘʪʦʨʘ ʧʦʜʘʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ, ʘ ʚ ʪʘʢʪ ʩʦʩʘʥʠʷ - ʚʘʢʫʫʤ. 

ʇʦʜʩʦʩʢʦʚʘʷ ʢʘʤʝʨʘ ʩʦʦʙʱʘʝʪʩʷ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʚʘʢʫʫʤʦʤ ʥʘ ʫʨʦʚʥʝ 0,46-0,54 

ʢʛʩ/ʩʤ2.  

ʉʦʦʪʥʦʰʝʥʠʝ ʪʘʢʪʦʚ ʧʦ ʚʨʝʤʝʥʠ 

ʩʦʙʣʶʜʘʝʪʩʷ: ʪʘʢʪ ʩʦʩʘʥʠʷ 60 %, ʩʞʘʪʠʷ 40 

% ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ. ʏʘʩʪʦʪʘ ʩʤʝʥʳ 

ʜʘʚʣʝʥʠʷ ʚ ʤʝʞʩʪʝʥʥʦʡ ʢʘʤʝʨʝ ʩʦʩʪʘʚʣʷʝʪ 

60 ʨʘʟ ʚ ʤʠʥʫʪʫ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ 

ʧʦʤʝʱʘʣʠ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʧʣʘʩʪʠʥʫ ʚ 

ʧʦʜʩʦʩʢʦʚʫʶ ʢʘʤʝʨʫ ʩʦʩʢʦʚʦʡ ʪʨʫʙʢʠ, 

ʢʦʪʦʨʘʷ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʚ ʜʠʘʤʝʪʨʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʢ ʝʝ ʢʨʘʷʤ. ʇʘʨʘʤʝʪʨʳ 

ʧʣʘʩʪʠʥʳ ʥʝ ʤʝʰʘʶʪ ʠʩʪʝʯʝʥʠʶ ʤʦʣʦʢʘ ʠʟ 

ʩʦʩʢʘ ʞʠʚʦʪʥʦʛʦ ʠ ʤʘʪʝʨʠʘʣ ʝʝ ʥʝ ʚʣʠʷʝʪ 

ʥʘ ʩʦʩʪʘʚ ʤʦʣʦʢʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʜʚʫʭʢʘʤʝʨʥʳʡ ʜʦʠʣʴʥʳʡ ʩʪʘʢʘʥ, ʥʘ 

ʨʠʩʫʥʢʝ 2 ʠʟʦʙʨʘʞʝʥʘ ʚ ʪʨʝʭ ʧʨʦʝʢʮʠʷʭ 

ʧʨʝʜʣʘʛʘʝʤʘʷ ʛʝʨʤʝʪʠʟʠʨʫʶʱʘʷ ʧʣʘʩʪʠʥʘ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʚʫʭʢʘʤʝʨʥʳʡ ʜʦʠʣʴʥʳʡ ʩʪʘʢʘʥ 
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ʈʠʩʫʥʦʢ 2 ï ɻʝʨʤʝʪʠʟʠʨʫʶʱʘʷ ʧʣʘʩʪʠʥʘ (ʧʨʦʝʢʮʠʠ) 

 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʪʘʢʘʥʘ ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʨʧʫʩʘ 1, ʩʚʝʨʭʫ ʩ ʢʦʣʴʮʝʚʳʤ 

ʫʪʦʣʱʝʥʠʝʤ 2, ʧʘʪʨʫʙʢʘ 4, ʠ ʩʥʠʟʫ ʢʦʥʫʩʘ 

3, ʩʦʩʢʦʚʦʡ ʪʨʫʙʢʠ 5, ʠʤʝʶʱʝʡ ʧʨʠʩʦʩʦʢ 

6, ʧʘʪʨʫʙʢʘ 8 ʠ ʩʤʦʪʨʦʚʦʛʦ ʢʦʥʫʩʘ 7 ʩ 

ʚʳʩʪʫʧʦʤ 11. ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʦʛʨʫʞʝʥʠʝ ʚ ʩʪʘʢʘʥ ʩʦʩʢʘ ʞʠʚʦʪʥʦʛʦ 14 ʠ 

ʩʦʟʜʘʥʠʝ ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨʳ 9. ʉʦʩʢʦʚʘʷ 

ʨʝʟʠʥʘ 5 ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ 

ʢʦʨʧʫʩʝ 1. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚʳʩʪʫʧ 

11 ʢʦʥʫʩʘ 7, ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ 3. 

ʉʪʘʢʘʥ ʤʦʥʪʠʨʫʝʪʩʷ ʠ ʨʘʟʙʠʨʘʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʵʪʦʡ ʮʝʣʠ [1]. ɺ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨʳ 

ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ, ʚ ʝʝ ʜʠʘʤʝʪʨʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʘ ʧʣʘʩʪʠʥʘ ʩ 

ʧʣʦʩʢʠʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʨʘʩʰʠʨʷʶʱʘʷ ʩʦʩʢʦʚʫʶ 

ʪʨʫʙʢʫ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ, ʠʟʤʝʥʷʶʱʫʶ 

ʦʙʲʝʤ ʤʝʞʩʪʝʥʥʦʡ ʠ ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨ ʠ 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʘʷ ʧʦʩʣʝʜʥʶʶ ʚ ʪʘʢʪ 

ʩʞʘʪʠʷ: ʜʣʠʥʦʡ 31Ñ2 ʤʤ, ʰʠʨʠʥʦʡ 18Ñ2 

ʤʤ. ʇʣʘʩʪʠʥʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʘʪʝʨʠʘʣʘ, ʥʝ 

ʚʩʪʫʧʘʶʱʝʛʦ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʤʦʣʦʢʘ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʠʣʠ ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʬʦʨʤʳ ʪʦʣʱʠʥʦʡ 4Ñ1 

ʤʤ. ʊʦʨʮʳ ʧʣʘʩʪʠʥʳ ʠʤʝʶʪ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ (ʈʠʩʫʥʦʢ 2). ʇʣʘʩʪʠʥʘ 

ʤʦʞʝʪ ʧʦʤʝʱʘʪʴʩʷ ʚ ʩʪʘʢʘʥ ʪʘʢʞʝ 

ʧʠʥʮʝʪʦʤ ʠʣʠ ʢʦʨʥʮʘʥʛʦʤ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭʢʘʤʝʨʥʦʛʦ 

ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ ʤʦʣʦʢʦ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ 

ʩʦʩʢʘ ʚ ʪʘʢʪ ʩʦʩʘʥʠʷ, ʢʦʛʜʘ ʚ ʧʦʜʩʦʩʢʦʚʦʡ 

ʠ ʤʝʞʩʪʝʥʥʦʡ ʢʘʤʝʨʘʭ ʩʪʘʢʘʥʘ ʠʤʝʝʪʩʷ 

ʚʘʢʫʫʤ. ʆʙʳʯʥʦ ʦʥ ʜʣʠʪʩʷ 0,6 ʩ. ɽʛʦ 

ʩʤʝʥʷʝʪ ʪʘʢʪ ʩʞʘʪʠʷ. ʇʨʠ ʵʪʦʤ ʧʫʣʴʩʘʪʦʨ 

ʧʦʩʳʣʘʝʪ ʠʤʧʫʣʴʩ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 4 ʚ ʤʝʞʩʪʝʥʥʫʶ ʢʘʤʝʨʫ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚʘʢʫʫʤʘ ʚ ʧʦʜʩʦʩʢʦʚʦʡ 

ʢʘʤʝʨʝ ʠʟ-ʟʘ ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʷ ʩʦʩʢʦʚʘʷ 

ʪʨʫʙʢʘ ʩʞʠʤʘʝʪʩʷ, ʦʙʞʠʤʘʝʪ ʩʦʩʦʢ ʠ 

ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʩʦʟʜʘʥʠʷ ʚʘʢʫʫʤʘ ʚ 

ʧʦʣʦʩʪʠ ʩʦʩʢʘ ʚʳʤʝʥʠ ʞʠʚʦʪʥʦʛʦ. ʇʨʠ 

ʥʘʣʠʯʠʠ ʧʣʘʩʪʠʥʳ 12 ʚ ʧʦʜʩʦʩʢʦʚʦʡ 

ʢʘʤʝʨʝ ʩʦʩʢʦʚʘʷ ʪʨʫʙʢʘ ʧʨʠʞʠʤʘʝʪʩʷ ʢ 

ʥʝʡ, ʠʟʦʣʠʨʫʝʪ ʩʦʩʦʢ ʦʪ ʚʘʢʫʫʤʘ. ʕʪʦʤʫ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʣʦʪʥʳʡ ʦʙʭʚʘʪ 

ʧʣʘʩʪʠʥʳ ʩ ʪʦʨʮʦʚ ʩʦʩʢʦʚʦʡ ʪʨʫʙʢʦʡ. 

ʑʝʣʝʡ ʤʝʞʜʫ ʪʦʨʮʘʤʠ ʧʣʘʩʪʠʥʳ ʠ 

ʨʝʟʠʥʦʡ ʪʨʫʙʢʠ ʥʝʪ ʟʘ ʩʯʝʪ ʧʣʦʪʥʦʛʦ ʠʭ 

ʩʞʘʪʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʧʦʣʥʘʷ 

ʛʝʨʤʝʪʠʟʘʮʠʷ ʦʪ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʪʘʢʪ 

ʩʞʘʪʠʷ ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨʳ ʠ ʩʦʩʢʘ, 

ʥʘʧʨʠʤʝʨ, ʢʦʨʦʚʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʩʪʠʥʘ ʚ 

ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨʝ ʧʦʟʚʦʣʷʝʪ ʚ ʪʘʢʪ 

ʩʞʘʪʠʷ ʫʚʝʣʠʯʠʪʴ ʩʠʣʫ, ʧʦʣʥʦʪʫ ʠ 
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ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʞʘʪʠʷ ʩʦʩʢʦʚʦʡ 

ʨʝʟʠʥʳ, ʧʦʚʳʩʠʪʴ ʦʙʲʝʤ ʤʝʞʩʪʝʥʥʦʡ ʠ 

ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨ, 

ʟʘʱʠʪʠʪʴ ʩʦʩʦʢ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʘʢʫʫʤʘ. 

ʅʘʰʠ ʦʧʳʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘ ʚ ʧʦʜʩʦʩʢʦʚʦʡ 

ʢʘʤʝʨʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʣʘʩʪʠʥʳ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʠ 

ʢʦʟ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʚʦʜʩʢʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ. 

ʇʣʘʩʪʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚʥʠʟʫ ʩʦʩʢʦʚʦʡ 

ʢʘʤʝʨʳ ʠ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ 

ʤʦʣʦʢʘ ʚ ʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʜʦʝʥʠʷ. 

ʋʤʝʥʴʰʝʥʠʝ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ 

ʚʣʠʷʥʠʷ ʚʘʢʫʫʤʘ ʥʘ ʚʳʤʷ ʩ ʧʦʤʦʱʴʶ 

ʧʣʘʩʪʠʥʳ ʦʱʫʱʘʝʪʩʷ ʞʠʚʦʪʥʳʤʠ. ʇʨʠ 

ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʙʦʣʝʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʝʮʝʧʪʦʨʳ ʪʢʘʥʝʡ ʠ ʚʳʙʨʦʩ ʚ ʢʨʦʚʴ 

ʛʦʨʤʦʥʘ ʘʜʨʝʥʘʣʠʥʘ - ʙʣʦʢʠʨʘʪʦʨʘ 

ʦʢʩʠʪʦʮʠʥʘ. ɺ ʠʪʦʛʝ ʧʦʚʳʰʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʨʝʬʣʝʢʩʘ 

ʤʦʣʦʢʦʦʪʜʘʯʠ, ʩʢʦʨʦʩʪʴ ʜʦʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭʢʘʤʝʨʥʦʛʦ ʩʪʘʢʘʥʘ ʩ 

ʧʣʘʩʪʠʥʦʡ ʥʘ ʬʫʥʢʮʠʶ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ 

ʫʪʨʝʥʥʶʶ ʜʦʡʢʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʡ 

ʧʝʨʠʦʜ ʨʘʟʣʠʯʠʡ ʚ ʬʫʥʢʮʠʠ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʙʳʣʦ.  

ʇʝʨʝʚʦʜ ʥʘ ʜʦʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʦʠʣʴʥʳʤ ʩʪʘʢʘʥʦʤ 

ʩʦ ʚʩʪʘʚʢʦʡ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʠʟʤʝʥʠʣ ʩʝʢʨʝʮʠʶ ʤʦʣʦʢʘ ʠ ʙʝʣʢʘ, ʥʦ 

ʫʚʝʣʠʯʠʣ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʞʠʨʘ ʚ ʤʦʣʦʢʝ 

ʥʘ 0,2 ʘʙʩ.%. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʜʚʫʭʢʘʤʝʨʥʦʛʦ ʩʪʘʢʘʥʘ ʩ ʧʣʘʩʪʠʥʦʡ ʥʘ ʬʫʥʢʮʠʶ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ 

ʫʪʨʝʥʥʶʶ ʜʦʡʢʫ, ʄÑm 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

1 ʦʧʳʪʥʘʷ 2 ʢʦʥʪʨʦʣʴʥʘʷ 

ʇʝʨʠʦʜʳ 

I II  I II  

ʋʜʦʡ, ʢʛ 15,28Ñ1,14 15,40Ñ1,3 15,29Ñ0,08 15,2Ñ1,1 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,51Ñ0,02 3,70Ñ0,1* 3,52Ñ0,15 3,50Ñ0,1 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,15Ñ0,1 3,17Ñ0,1 3,16Ñ0,1 3,16Ñ0,1 

ɺʨʝʤʷ ʜʦʝʥʠʷ, ʤʠʥ. 8,5Ñ0,7 4,5Ñ0,4** 8,3Ñ0,5 8,4Ñ0,6 

ʉʢʦʨʦʩʪʴ ʤʦʣʦʢʦʦʪʜʘʯʠ, 

ʢʛ/ʤʠʥ. 
1,80Ñ0,3 3,6Ñ0,4** 1,84Ñ0,4 1,9Ñ0,2 

ʉʦʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, 

ʪʳʩ./ʩʤ3 
330Ñ20 237Ñ11** 320Ñ31 327Ñ13 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʨʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʨʠ ʈ<0,05;  

** ï ʧʨʠ ʈ<0,01. 

 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʦʥ ʦʢʘʟʘʣ ʩʠʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʜʝʣʠʪʝʣʥɹʫʶ ʬʫʥʢʮʠʶ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʉʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʠʣʦʩʴ ʚʨʝʤʷ ʜʦʝʥʠʷ ʢʦʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʩ 8,5 ʤʠʥʫʪ ʜʦ 4,5 ʤʠʥʫʪ, ʚʦʟʨʦʩʣʘ 

ʩʢʦʨʦʩʪʴ ʤʦʣʦʢʦʦʪʜʘʯʠ ʩ 1,8 ʜʦ 3,6 ʢʛ/ʤʠʥ 

ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʭ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʧʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʝʥʠʷ ʢʦʨʦʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ 

ʫʣʫʯʰʝʥʠ ʁ ʩʦʩʪʦʷʥʠʷ ʠʭ ʚʳʤʝʥʠ: 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ 

ʫʤʝʥʴʠhʣʦʩʴ ʩ 330 ʜʦ 237 ʪʳʩ/ʩʤ3. ɼʦʝʥʠʝ 

ʢʦʨʦʚ ʧʨʝʜʣʘʛʘʝʤʳʤ ʜʦʠʣʴʥʳʤ ʩʪʘʢʘʥʦʤ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʥʘ 0,2 %. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʚʩʝʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʚʫʭʢʘʤʝʨʥʳʭ ʩʪʘʢʘʥʦʚ ʠ 

ʩʦʩʢʦʚʦʡ ʨʝʟʠʥʳ ʩ ʥʝʢʦʪʦʨʦʡ ʢʦʨʨʝʢʮʠʝʡ 

ʨʘʟʤʝʨʦʚ, ʥʦ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʵʬʬʝʢʪʘ ʧʦ ʛʝʨʤʝʪʠʟʘʮʠʠ ʧʦʜʩʦʩʢʦʚʦʡ 

ʢʘʤʝʨʳ ʚ ʪʘʢʪ ʩʞʘʪʠʷ ʠ ʫʣʫʯʰʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. 1. ʈʘʟʨʘʙʦʪʘʥ 

ʜʚʫʭʢʘʤʝʨʥʳʡ ʜʦʠʣʴʥʳʡ ʩʪʘʢʘʥ, ʠʤʝʶʱʠʡ 

ʢʦʨʧʫʩ, ʧʘʪʨʫʙʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʚʘʢʫʫʤʘ, ʩʦʩʢʦʚʫʶ ʨʝʟʠʥʫ, 

ʤʝʞʩʪʝʥʥʫʶ ʠ ʧʦʜʩʦʩʢʦʚʫʶ ʢʘʤʝʨʳ, 
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ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʦʜʩʦʩʢʦʚʦʡ 

ʢʘʤʝʨʝ, ʨʘʩʧʦʣʦʞʝʥʘ ʧʣʘʩʪʠʥʘ, 

ʨʘʩʰʠʨʷʶʱʘʷ ʩʦʩʢʦʚʫʶ ʪʨʫʙʢʫ, 

ʠʟʤʝʥʷʶʱʘʷ ʦʙʲʝʤ ʤʝʞʩʪʝʥʥʦʡ ʠ 

ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨ ʠ ʧʦʣʥʦʩʪʴʶ 

ʠʟʦʣʠʨʫʶʱʘʷ ʧʦʩʣʝʜʥʶʶ ʦʪ ʚʘʢʫʫʤʘ ʚ 

ʪʘʢʪ ʩʞʘʪʠʷ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ ʩ 

ʧʣʘʩʪʠʥʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʤʦʣʦʢʦʦʪʜʘʯʠ ʩ 1,8 ʜʦ 3,6 ʢʛ/ʤʠʥ. 

(ʚ 2 ʨʘʟʘ). ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʝʥʠʷ 

ʢʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʠʭ 

ʚʳʤʝʥʠ: ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʚ ʤʦʣʦʢʝ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 330 ʜʦ 237 

ʪʳʩ./ʩʤ3. 
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ʈʝʟʶʤʝ 

 

ʉ ʮʝʣʴʶ ʟʘʱʠʪʳ ʚʳʤʝʥʠ ʢʦʨʦʚ ʦʪ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʜʦʝʥʠʠ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ 

ʜʦʠʣʴʥʳʡ ʩʪʘʢʘʥ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨʳ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ, ʚ ʝʝ 

ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʘ ʧʣʘʩʪʠʥʘ ʩ ʧʣʦʩʢʠʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʨʘʩʰʠʨʷʶʱʘʷ ʩʦʩʢʦʚʫʶ ʪʨʫʙʢʫ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ, ʠʟʤʝʥʷʶʱʫʶ ʦʙʲʝʤ 

ʤʝʞʩʪʝʥʥʦʡ ʠ ʧʦʜʩʦʩʢʦʚʦʡ ʢʘʤʝʨ ʠ ʛʝʨʤʝʪʠʟʠʨʫʶʱʘʷ ʧʦʩʣʝʜʥʶʶ ʚ ʪʘʢʪ ʩʞʘʪʠʷ: ʜʣʠʥʦʡ 

31Ñ2 ʤʤ, ʰʠʨʠʥʦʡ 18Ñ2 ʤʤ. ʇʣʘʩʪʠʥʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʘʪʝʨʠʘʣʘ, ʥʝ ʚʩʪʫʧʘʶʱʝʛʦ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʤʦʣʦʢʘ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠʣʠ ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʬʦʨʤʳ 
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ʪʦʣʱʠʥʦʡ 4Ñ1 ʤʤ. ʈʘʙʦʪʘʝʪ ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʪʘʢʘʥ ʧʨʠ ʚʘʢʫʫʤʝ ʚ ʧʨʝʜʝʣʘʭ 0,49-0,54 ʢʛʩ/ʩʤ2. 

ʋʩʪʘʥʦʚʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʫʣʴʩʘʮʠʠ 60Ñ1 ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʪʘʢʪʦʚ: ʩʦʩʘʥʠʷ ï 60 % ʠ 

ʩʞʘʪʠʷ ï 40 % ʧʦ ʚʨʝʤʝʥʠ. ɼʚʫʭʢʘʤʝʨʥʳʡ ʜʦʠʣʴʥʳʡ ʩʪʘʢʘʥ ʚʢʣʶʯʘʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʢʦʨʧʫʩ ʩ ʧʘʪʨʫʙʢʦʤ ʧʝʨʝʤʝʥʥʦʛʦ ʚʘʢʫʫʤʘ ʠ ʫʛʣʫʙʣʝʥʠʝʤ ʚ ʬʦʨʤʝ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʣʷ ʬʠʢʩʘʮʠʠ ʩʦʩʢʦʚʦʡ ʪʨʫʙʢʠ. ʇʨʠʩʦʩʦʢ ʩʦʩʢʦʚʦʡ ʪʨʫʙʢʠ ʠ ʢʦʣʴʮʝʚʦʝ 

ʫʪʦʣʱʝʥʠʝ ʩʪʘʢʘʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʫʛʣʫʙʣʝʥʠʝ ʚ ʬʦʨʤʝ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʩʦʚʤʝʩʪʥʦ ʩ 

ʢʦʣʴʮʝʚʳʤ ʚʳʩʪʫʧʦʤ ʩʤʦʪʨʦʚʦʛʦ ʢʦʥʫʩʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʝʨʤʝʪʠʟʠʨʫʶʪ ʧʦʜʩʦʩʢʦʚʫʶ 

ʢʘʤʝʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʳʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʦʛʦ 

ʜʚʫʭʢʘʤʝʨʥʦʛʦ ʜʦʠʣʴʥʦʛʦ ʩʪʘʢʘʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʦʩʴ ʚʨʝʤʷ ʜʦʝʥʠʷ ʢʦʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʩ 8,5 ʜʦ 4,5 ʤʠʥʫʪ, ʚʦʟʨʦʩʣʘ ʩʢʦʨʦʩʪʴ ʤʦʣʦʢʦʦʪʜʘʯʠ ʩ 1,8 ʜʦ 3,6 ʢʛ/ʤʠʥ. ʉʥʠʞʝʥʠʝ 

ʚʨʝʤʝʥʠ ʜʦʝʥʠʷ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʠʭ 

ʚʳʤʝʥʠ: ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 330 ʜʦ 237 ʪʳʩ/ʩʤ3. 

ɼʦʝʥʠʝ ʢʦʨʦʚ ʧʨʝʜʣʘʛʘʝʤʳʤ ʜʦʠʣʴʥʳʤ ʩʪʘʢʘʥʦʤ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʥʘ 0,2 %. ʋʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʜʦʝʥʠʷ ʢʦʨʦʚʳ, ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʤʦʣʦʢʦʦʪʜʘʯʠ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ. 

 

STUDY OF THE IMPACT OF THE USE OF A NEW DOUBLE CHAMBER TEAT CUP ON 

THE FUNCTION OF THE MAMMARY GLAND OF COWS 

 

Golovan V.T., Yurin D.A., Tletseruk I.R., Khatkov K.Kh., Pskhatsieva Z.V. 

Summary 

 

For the purpose to protect the udder of cows from low pressure during milking, a new teat 

cup has been developed. A new teat cup has been developed. In the lower part of the nipple 

chamber of the milking cup, in its diametrical plane, there is a plate with flat parallel side surfaces, 

expanding the nipple tube on each side, changing the volume of the interwall and nipple chambers 

and sealing the latter in the compression stroke: 30Ñ2 mm long, 18Ñ2 mm width. The plate is made 

of a material that does not interact with the ingredients of milk, rectangular or trapezoidal shape 

with a thickness of 4Ñ1 mm. The proposed cup works at a working vacuum in the range of 0.49-

0.54 kgf/cm2. The optimal pulsation frequency was set at 60Ñ1 and the ratio of cycles: sucking - 

60% and compression ï 40 % in time. The two-chamber teat cup includes a cylindrical body with 

an alternating vacuum pipe and a truncated cone-shaped recess in the lower part for fixing the teat 

tube. The suction cup of the teat tube and the annular thickening of the cup in the upper part and the 

recess in the form of a truncated cone, together with the annular protrusion of the inspection cone in 

the lower part, seal the suction chamber. As a result of the experiment, it was found that when using 

a new two-chamber teat cup, the milking time of the cows of the experimental group was 

significantly reduced from 8.5 to 4.5 minutes, the milk flow rate increased from 1.8 to 3.6 kg/min. 

Reducing the milking time of the cows of the experimental group led to a significant improvement 

in the condition of their udders: the number of somatic cells in milk decreased from 330 to 237 

thousand/cm3. Milking cows with the proposed teat cup results in 0.2% increase in the mass fraction 

of fat in milk. The milking time of a cow decreases, the milk flow rate increases, the number of 

somatic cells in milk decreases. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʘʤʠʜʠʦʟ, ʘʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ, ʰʪʘʤʤ 

ʭʣʘʤʠʜʠʡ 
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ɺʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ 

ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʛʨʘʝʪ ʧʨʘʚʠʣʴʥʳʡ 

ʧʦʜʙʦʨ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʦʜʥʦʛʦ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʛʫʪ 

ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʩʚʦʠʤ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ 

ʚʘʢʮʠʥ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʚʳʟʳʚʘʪʴ 

ʚʳʨʘʙʦʪʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 

(ʘʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ) ʠ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʱʠʪʫ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʝʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʜʘʥʥʳʤ 

ʧʘʪʦʛʝʥʥʦʤ [2, 3]. 

ʈʘʥʝʝ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʢʦʟʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ 

ʧʦ ʭʣʘʤʠʜʠʦʟʫ ʙʳʣ ʚʳʜʝʣʝʥ ʥʦʚʳʡ ʰʪʘʤʤ 

C. psittaci çɸʄʂ-16è [4]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʴʶ 

ʢʦʪʦʨʳʭ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʰʪʘʤʤʘ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʥ ʚʳʟʳʚʘʝʪ ʚʳʨʘʙʦʪʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʘʥʪʠʪʝʣ ʚ ʚʳʩʦʢʠʭ ʪʠʪʨʘʭ ʠ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʠʤʠ ʠʤʤʫʥʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʩʨʝʜʩʪʚ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʣʘʤʠʜʠʦʟʘ 

ʞʠʚʦʪʥʳʭ [5].  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʘʥʪʠʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʥʦʚʦʛʦ 

ʰʪʘʤʤʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ 

ʫʞʝ ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʭʣʘʤʠʜʠʦʟʦʚ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʠ ʷʚʠʣʦʩʴ 

ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʚʠʨʫʩʥʳʭ 

ʘʥʪʨʦʧʦʟʦʦʥʦʟʦʚ ʌɻɹʅʋ çʌʎʊʈɹ-

ɺʅʀɺʀè. 

 ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʰʪʘʤʤʳ C. psittaci: 

- ç250è ï ʚʳʜʝʣʝʥ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ (ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 10-6,5LD50/0,3 

ml); 

- çʈʉ-85è ï ʚʳʜʝʣʝʥ ʦʪ ʩʚʠʥʴʠ 

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

- çɸʄʂ-16è ï ʚʳʜʝʣʝʥ ʦʪ ʢʦʟʳ, 

(ʠʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ 10-5,4LD50/0,3 ml). 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʤʫʣʴʩʠʦʥʥʳʭ 

ʤʦʥʦʚʘʢʮʠʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʨʠʛʠʥʘʣʴʥʳʡ 

ʤʘʩʣʦ-ʣʘʥʦʣʠʥʦʚʳʡ ʘʜʲʶʚʘʥʪ [1]. 

ʉʪʝʨʠʣʴʥʦʩʪʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʧʨʦʚʝʨʷʣʠ ʧʦ ɻʆʉʊ 28085-2013 ʧʫʪʝʤ ʠʭ 

ʚʳʩʝʚʘ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. 

ɹʝʟʚʨʝʜʥʦʩʪʴ ʤʦʥʦʚʘʢʮʠʥ 

ʧʦʜʪʚʝʨʞʜʘʣʠ ʧʫʪʝʤ ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʧʨʦʙʳ 

ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʧʫʪʝʤ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʫʜʚʦʝʥʥʦʡ 

ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 31926-

2013. 

ɸʥʪʠʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ 16 ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ. 
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ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ ʧʦ ʯʝʪʳʨʝ ʦʩʦʙʠ ʚ ʢʘʞʜʦʡ. 

ɾʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʚʘʢʮʠʥʦʡ ʠʟ ʰʪʘʤʤʘ 

çʈʉ-85è, ʤʦʨʩʢʠʤ ʩʚʠʥʢʘʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʙʳʣʘ ʚʚʝʜʝʥʘ ʚʘʢʮʠʥʘ ʠʟ ʰʪʘʤʤʘ ç250è, 

ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʞʠʚʦʪʥʳʭ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ 

ʚʘʢʮʠʥʦʡ ʠʟ ʰʪʘʤʤʘ çɸʄʂ-16è ʠ 

ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʷʚʣʷʣʘʩʴ ʢʦʥʪʨʦʣʝʤ. 

ɹʠʦʧʨʝʧʘʨʘʪʳ ʞʠʚʦʪʥʳʤ ʚʚʦʜʠʣʠ 

ʧʦʜʢʦʞʥʦ, ʚ ʦʙʲʝʤʝ 0,2 ʩʤ3. ʂʘʞʜʳʝ 30 

ʩʫʪʦʢ, ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ, ʫ ʚʩʝʭ 

ʞʠʚʦʪʥʳʭ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʩʳʚʦʨʦʪʦʢ 

ʢʨʦʚʠ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʨʝʘʢʮʠʠ ʩʚʷʟʳʚʘʥʠʷ 

ʢʦʤʧʣʝʤʝʥʪʘ (ʈʉʂ). ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʠʤʤʫʥʠʟʘʮʠʠ. 

ʈʝʘʢʮʠʶ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʣʝʤʝʥʪʘ 

ʩʪʘʚʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ çʅʘʙʦʨʘ ʘʥʪʠʛʝʥʦʚ 

ʠ ʩʳʚʦʨʦʪʦʢ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʭʣʘʤʠʜʠʦʟʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭè (ʈʆʉʉ 

RU.ʌɺ01.ʅ00022) ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɻɹʋ 

çʌʎʊʈɹ-ɺʅʀɺʀè (ʛ. ʂʘʟʘʥʴ). 

ʆʮʝʥʢʫ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ 

ʠʩʧʳʪʫʝʤʳʭ ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ 

ʧʨʦʚʦʜʠʣʠ ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʥʘ ʙʝʣʳʭ 

ʤʳʰʘʭ. ɼʣʷ ʵʪʦʛʦ ʤʳʰʝʡ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ 

ʠʟʛʦʪʦʚʣʝʥʥʳʤʠ ʠʟ ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ 

ʤʦʥʦʚʘʢʮʠʥʘʤʠ. ɺʩʝʛʦ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʦ ʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ 

ʧʦʜʛʨʫʧʧʳ (ʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ) ʧʦ 

20 ʙʝʣʳʭ ʤʳʰʝʡ. ɾʠʚʦʪʥʳʭ ʦʜʥʦʡ ʠʟ 

ʧʦʜʛʨʫʧʧ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʚʘʢʮʠʥʦʡ. ɹʠʦʧʨʝʧʘʨʘʪ 

ʚʚʦʜʠʣʠ ʧʦʜʢʦʞʥʦ ʚ ʦʙʲʝʤʝ 0,1 ʩʤ3. ʅʘ 14 

ʩʫʪʢʠ ʧʨʦʚʦʜʠʣʠ ʨʝʚʘʢʮʠʥʘʮʠʶ. ʊʨʠ 

ʦʩʪʘʚʰʠʝʩʷ ʧʦʜʛʨʫʧʧʳ ʷʚʣʷʣʠʩʴ 

ʢʦʥʪʨʦʣʝʤ.  

ʅʘ 30 ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʚʦʡ 

ʧʨʠʚʠʚʢʠ ʧʨʦʚʦʜʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʟʘʨʘʞʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ 

ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ ç250è, çʈʉ-85è ʠ 

çɸʄʂ-16è. ʂʘʞʜʳʤ ʰʪʘʤʤʦʤ ʟʘʨʘʞʘʣʠ ʧʦ 

ʦʜʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ. ʀʥʬʝʢʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ 

ʦʙʲʝʤʝ 0,1 ʩʤ3. ɼʘʣʝʝ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 14 

ʩʫʪʦʢ, ʬʠʢʩʠʨʦʚʘʣʠ ʧʘʜʝʞ ʞʠʚʦʪʥʳʭ ʚ 

ʢʘʞʜʦʡ ʧʦʜʛʨʫʧʧʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʘʞʜʦʛʦ ʙʠʦʧʨʝʧʘʨʘʪʘ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʠʥʜʝʢʩʫ ʟʘʱʠʪʳ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

 

                

 

ɻʜʝ ʍ ï ʠʥʜʝʢʩ ʟʘʱʠʪʳ; ɸ ï 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ; ɺ ï ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʦʡ 

ʛʨʫʧʧʝ.  

ʍʣʘʤʠʜʠʡʥʫʶ ʵʪʠʦʣʦʛʠʶ ʛʠʙʝʣʠ 

ʙʝʣʳʭ ʤʳʰʝʡ ʧʦʜʪʚʝʨʞʜʘʣʠ ʧʫʪʝʤ 

ʨʝʠʟʦʣʷʮʠʠ ʭʣʘʤʠʜʠʡ ʥʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʪʨʠ ʵʤʫʣʴʩʠʦʥʥʳʭ 

ʤʦʥʦʚʘʢʮʠʥʳ (ʪʠʧ ʵʤʫʣʴʩʠʠ ʚʦʜʘ-ʤʘʩʣʦ) 

ʠʟ ʰʪʘʤʤʦʚ çʈʉ-85è, ç250è ʠ çɸʄʂ-16è.  

ʉʪʝʨʠʣʴʥʦʩʪʴ (ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ) 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʠʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ 

ʪʘʢʞʝ ʧʦʜʪʚʝʨʜʠʣʦ ʙʝʟʚʨʝʜʥʦʩʪʴ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʢʮʠʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʘʥʪʠʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʩʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʚʘʢʮʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʚʳʟʳʚʘʣʠ ʚʳʨʘʙʦʪʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʫ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʘʤʠʜʠʡʥʳʭ 

ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʤʦʨʩʢʠʭ 

ʩʚʠʥʦʢ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʘ 30 ʠ 60 ʩʫʪʢʠ 

ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ 

ʢʦʤʧʣʝʤʝʥʪʩʚʷʟʳʚʘʶʱʠʭ ʭʣʘʤʠʜʠʡʥʳʭ 

ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ. 
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ʊʘʙʣʠʮʘ 1 ï ɸʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʥʦʚʘʢʮʠʥ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ çʈʉ-85è, 

ç250è ʠ çɸʄʂ-16è 
ɺʘʢʮʠʥʘ ʥʘ 

ʦʩʥʦʚʝ 

ʰʪʘʤʤʘ 

ʅʦʤʝʨ 

ʞʠʚʦʪʥʦʛʦ 

ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʚ ʈʉʂ 

30 ʩʫʪʢʠ 60 ʩʫʪʢʠ 90 ʩʫʪʢʠ 120 ʩʫʪʢʠ 150 ʩʫʪʢʠ 

çʈʉ-85è 1 1:20 1:40 1:20 1:10 1:10 

2 1:80 1:40 1:40 1:20 1:20 

3 1:40 1:20 1:40 1:20 1:10 

4 1:160 1:80 1:40 1:20 1:20 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʧʦ ʛʨʫʧʧʝ 1:80 1:70 1:45 1:35 1:17,5 

ç250è 5 1:20 1:40 1:20 1:10 1:10 

6 1:80 1:40 1:40 1:20 1:20 

7 1:40 1:20 1:40 1:20 1:10 

8 1:160 1:80 1:40 1:20 1:20 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʧʦ ʛʨʫʧʧʝ 1:75 1:45 1:30 1:17,5 1:15 

çɸʄʂ-16è 9 1:160 1:80 1:80 1:40 1:40 

10 1:80 1:80 1:40 1:20 1:10 

11 1:80 1:40 1:80 1:40 1:40 

12 1:160 1:320 1:80 1:80 1:80 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʧʦ ʛʨʫʧʧʝ 1:120 1:130 1:70 1:45 1:42 

ʂʦʥʪʨʦʣʴ 13 - - - - - 

14 - - - - - 

15 - - - - - 

16 - - - - - 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʧʦ ʛʨʫʧʧʝ - - - - - 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʤʦʥʦʚʘʢʮʠʥʘʤʠ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ ç250è, 

çʈʉ-85è ʠ çɸʄʂ-16è 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚ ʛʨʫʧʧʘʭ 

ʞʠʚʦʪʥʳʭ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʘʤʠ 

ʠʟ ʰʪʘʤʤʦʚ çʈʉ-85è ʠ ç250è 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ, ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʥʘ 30 ʩʫʪʢʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʚ 

ʩʨʝʜʥʠʭ ʪʠʪʨʘʭ 1:80 ʠ 1:75 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʘʣʝʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʣʘʩʴ ʠ ʥʘ 180 ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʚʘʢʮʠʥ ʙʳʣʘ ʨʘʚʥʘ ʪʠʪʨʘʤ 1:17 ʠ 1:15 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ ʥʘ ʦʩʥʦʚʝ 

ʰʪʘʤʤʘ çɸʄʂ-16è ʨʦʩʪ ʪʠʪʨʦʚ 

ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʧʨʦʜʦʣʞʘʣʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 60 ʩʫʪʦʢ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ, 

ʜʦʩʪʠʛʥʫʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʨʝʜʥʝʛʦ ʪʠʪʨʘ 

1:120. ɼʘʣʝʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ, ʦʜʥʘʢʦ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 

ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ 
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ʚʘʢʮʠʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠʟ ʰʪʘʤʤʦʚ 

çʈʉ-85è ʠ ç250è.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ 

ʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ ʭʣʘʤʠʜʠʡ çʈʉ-

85è.

 

ʊʘʙʣʠʮʘ 2 ï ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʤʦʥʦʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ çʈʉ-85è ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʥʘ 

ʙʝʣʳʭ ʤʳʰʘʭ 
ˉ ʇʦʜʛʨʫʧʧʘ ʐʪʘʤʤ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ 

ɾʠʚʦʪʥʳʭ 

ʚʳʞʠʣʦ 

ɾʠʚʦʪʥʳʭ 

ʧʘʣʦ 

ʇʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ 

ʞʠʚʦʪʥʳʭ 

ʀʥʜʝʢʩ 

ʟʘʱʠʪʳ 

1 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
çʈʉ-85è 

17 3 85 
4 

ʂʦʥʪʨʦʣʴ 8 12 40 

2 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
ç250è 

14 6 70 
2,6 

ʂʦʥʪʨʦʣʴ 4 16 20 

3 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
çɸʄʂ-16è 

15 5 75 
3,2 

ʂʦʥʪʨʦʣʴ 4 16 20 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʟʘʱʠʪʳ 3,26 

 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʪʨʝʭ ʛʨʫʧʧ 

ʙʝʣʳʭ ʤʳʰʝʡ, ʨʘʟʥʳʤʠ ʰʪʘʤʤʘʤʠ 

ʭʣʘʤʠʜʠʡ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʧʦʜʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ 

ʚʘʢʮʠʥʦʡ ʠʟ ʰʪʘʤʤʘ çʈʉ-85è ʧʨʦʮʝʥʪ 

ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʜʛʨʫʧʧʘʭ. ʏʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʘʢʪ ʚʳʨʘʙʦʪʢʠ 

ʧʨʦʪʠʚʦʭʣʘʤʠʜʠʡʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʟʘʱʠʪʳ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʛʨʫʧʧʝ ʙʝʣʳʭ ʤʳʰʝʡ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʤ ʞʝ ʰʪʘʤʤʦʤ (çʈʉ-

85è), ʠʟ ʢʦʪʦʨʦʛʦ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ 

ʚʘʢʮʠʥʥʳʡ ʧʨʝʧʘʨʘʪ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 2 ʠ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʤʦʥʦʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ ç250è ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʥʘ 

ʙʝʣʳʭ ʤʳʰʘʭ 
ˉ ʇʦʜʛʨʫʧʧʘ ʐʪʘʤʤ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ 

ɾʠʚʦʪʥʳʭ 

ʚʳʞʠʣʦ 

ɾʠʚʦʪʥʳʭ 

ʧʘʣʦ 

ʇʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ 

ʞʠʚʦʪʥʳʭ 

ʀʥʜʝʢʩ 

ʟʘʱʠʪʳ 

1 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
çʈʉ-85è 

13 7 65 
2,4 

ʂʦʥʪʨʦʣʴ 3 17 15 

2 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
ç250è 

16 4 80 
3,75 

ʂʦʥʪʨʦʣʴ 5 15 25 

3 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
çɸʄʂ-16è 

14 6 70 
2,3 

ʂʦʥʪʨʦʣʴ 6 14 30 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʟʘʱʠʪʳ 2,8 

 

ʊʘʙʣʠʮʘ 4 ï ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʤʦʥʦʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ çɸʄʂ-16è ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʥʘ 

ʙʝʣʳʭ ʤʳʰʘʭ 
ˉ ʇʦʜʛʨʫʧʧʘ 

  

ʐʪʘʤʤ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ 

ɾʠʚʦʪʥʳʭ 

ʚʳʞʠʣʦ 

ɾʠʚʦʪʥʳʭ 

ʧʘʣʦ 

ʇʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ 

ʞʠʚʦʪʥʳʭ 

ʀʥʜʝʢʩ 

ʟʘʱʠʪʳ 

1 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
çʈʉ-85è 

16 4 80 
3,25 

ʂʦʥʪʨʦʣʴ 7 13 35 

2 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
ç250è 

15 5 75 
3,2 

ʂʦʥʪʨʦʣʴ 4 16 20 

3 ʀʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ 
çɸʄʂ-16è 

17 3 85 
4,6 

ʂʦʥʪʨʦʣʴ 6 14 30 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʟʘʱʠʪʳ 3,6 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮ, ʚ ʢʘʞʜʦʤ 

ʩʣʫʯʘʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʦʜʥʦʡ ʠʟ ʚʘʢʮʠʥ, 

ʪʨʝʤʷ ʰʪʘʤʤʘʤʠ ʭʣʘʤʠʜʠʡ, ʥʘʠʙʦʣʝʝ 
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ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʟʘʱʠʪʳ ʚʳʷʚʣʷʝʪʩʷ ʚ 

ʛʨʫʧʧʝ ʟʘʨʘʞʝʥʥʦʡ ʪʝʤ ʞʝ ʰʪʘʤʤʦʤ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʚʘʢʮʠʥʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʩʚʝʥʥʦ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʠʤʤʫʥʦʛʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ ʚ ʩʦʩʪʘʚʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʭʣʘʤʠʜʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟʠʨʫʷ 

ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ 

ʜʘʥʥʳʝ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʘʥʪʠʛʝʥʥʦ ʘʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʰʪʘʤʤ 

çɸʄʂ-16è, ʯʪʦ ʪʘʢ ʞʝ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʠ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ, ʪ.ʢ. 

ʵʪʦʪ ʰʪʘʤʤ (ɸʄʂ-16) ʜʘʚʘʣ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʟʘʱʠʪʳ ʦʪ ʟʘʨʘʞʝʥʠʷ 

ʚʩʝʤʠ ʪʨʝʤʷ ʰʪʘʤʤʘʤʠ.  

ʆʜʥʘʢʦ, ʘʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʜʘʥʥʳʝ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʪʨʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʰʪʘʤʤʘ ʭʣʘʤʠʜʠʡ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʩʚʦʠʤʠ ʘʥʪʠʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴʶ. 

ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʩʦʩʪʘʚ ʚʘʢʮʠʥʳ 

ʚʢʣʶʯʠʪʴ ʚʩʝ ʪʨʠ ʰʪʘʤʤʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʠʪ ʝʝ ʘʥʪʠʛʝʥʥʳʡ ʩʧʝʢʪʨ ʠ ʩʜʝʣʘʝʪ 

ʙʠʦʧʨʝʧʘʨʘʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʷʚʠʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʰʪʘʤʤʦʚ C. Psittaci çʈʉ-85è, ç250è ʠ çɸʄʂ-16è. ʀʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʰʪʘʤʤʳ ʚʳʟʳʚʘʶʪ ʚʳʨʘʙʦʪʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʫ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʚ 

ʈʉʂ ʙʳʣ ʚʳʷʚʣʝʥ ʫ ʞʠʚʦʪʥʳʭ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʠʟ ʰʪʘʤʤʘ çɸʄʂ-

16è. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʤʦʥʦʚʘʢʮʠʥ ʥʘ 

ʦʩʥʦʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʟʘʱʠʪʳ ʚ 

ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ ç250è ʩʦʩʪʘʚʠʣʦ 2,8, ʚ 

ʛʨʫʧʧʝ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʦʡ ʧʨʝʧʘʨʘʪʦʤ ʠʟ ʰʪʘʤʤʘ çʈʉ-85è ï 3,26. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʟʘʱʠʪʳ ʙʳʣ ʚʳʷʚʣʝʥ ʚ ʛʨʫʧʧʝ ʙʝʣʳʭ ʤʳʰʝʡ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ 

ʚʘʢʮʠʥʦʡ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ çɸʄʂ-16è (ʠʥʜʝʢʩ ʟʘʱʠʪʳ 3,6). 

 

COMPARATIVE ASSESSMENT OF ANTIGENIC ACTIVITY AND IMMUNOGENICITY OF 

CHLAMYDIA PSITTACI VACCINE STRAINS ON LABORATORY ANIMALS. 

 

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

Summary 

 

The aim of the study was to conduct comparative studies of the antigenic activity and 

immunogenicity of C. Psittaci strains "RS-85", "250" and "AMK-16". The study of antigenic 

activity showed that all the studied strains cause the production of specific chlamydial antibodies in 

immunized animals. The highest antibody titer in CSC was found in animals immunized with the 

vaccine preparation from the AMK-16 strain. As a result of comparative studies of the 

immunogenicity of monovaccines based on the studied strains, it was found that the average value 

of the protection index in the group of animals immunized with the vaccine based on the strain 

"250" was 2.8, in the group immunized with the drug from the strain "RS-85" - 3.26. The highest 

protection index was found in the group of white mice immunized with a vaccine based on the 

AMK -16 strain (protection index 3.6). 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʩʠʣʦʩʥʘʷ ʢʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ 
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ʉʠʣʦʩʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʵʨʦʙʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʩʚʝʞʝʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ, ʧʦʙʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʥʩʝʨʚʘʥʪʳ. ʕʪʠ ʜʦʙʘʚʢʠ 

ʧʨʠ ʩʠʣʦʩʦʚʘʥʠʠ ʢʦʨʤʦʚ ʚʥʦʩʷʪʩʷ ʚ 

ʙʠʦʤʘʩʩʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʯʪʦʙʳ 

ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʬʝʨʤʝʥʪʘʮʠʠ ʠ 

ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ, ʫʤʝʥʴʰʠʪʴ 

ʧʦʪʝʨʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʛʨʘʥʠʯʠʪʴ 

ʚʪʦʨʠʯʥʫʶ ʬʝʨʤʝʥʪʘʮʠʶ, ʧʦʚʳʩʠʪʴ 

ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʩʠʣʦʩʘ, ʧʦʜʘʚʠʪʴ 

ʘʢʪʠʚʥʦʩʪʴ ʧʘʪʦʛʝʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʫʤʝʥʴʰʠʪʴ 

ʘʵʨʦʙʥʫʶ ʜʝʛʨʘʜʘʮʠʶ ʚʦ ʚʨʝʤʷ 

ʩʢʘʨʤʣʠʚʘʥʠʷ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ [1, 2, 8, 10]. 

ʇʦʥʠʤʘʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʩʠʣʦʩʦʚʘʥʠʠ 

ʢʦʨʤʦʚ, ʟʥʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʬʝʨʤʝʥʪʘʮʠʠ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʩʠʣʦʩʘ, 

ʧʦʤʦʛʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʟʘʢʚʘʩʢʠ. ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ [3-7, 9, 11-15]. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳ ʠʩʧʳʪʘʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʠʣʦʩʘ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ 

ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʠʩʧʳʪʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʨʦʭʦʜʠʣʦ ʚ ʦʜʥʦʤ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʢʦʦʧʝʨʘʪʠʚʦʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʈʌ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè. 

ʉʠʣʦʩʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʶ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Enterococcus faecium, 

Lactobacillus plantarum, Lactobacillus 

buchneri, Bacillus subtilis [3, 5, 6]. 

ɺ ʧʝʨʠʦʜ ʦʧʳʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ 

ʧʦ 96 ʛʦʣʦʚ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ 

ʜʘʥʥʳʤ ʜʝʩʷʪʠ ʢʦʨʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. 

ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʦʤ 

ʧʘʨ-ʘʥʘʣʦʛʦʚ. 

ʂʦʨʦʚʳ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʣʫʯʘʣʠ 

ʩʤʝʰʘʥʥʳʡ ʨʘʮʠʦʥ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 

ʙʳʣ ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɾʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʚ ʢʦʨʤ ʚʢʣʶʯʘʣʠ ʢʫʢʫʨʫʟʥʳʡ 

ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʠʦʢʦʥʩʝʨʚʘʥʪʘ. 
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ɿʥʘʯʝʥʠʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʠʟ 

ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʬʝʨʤʦʡ DeLaval 

DelPro. 

ʂʨʦʚʴ ʞʠʚʦʪʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ 

ʟʘʙʠʨʘʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 30, 60 ʠ 90 ʩʫʪʢʠ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʚʝʪʝʨʠʥʘʨʥʦʤ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ çAbacus junior vet5è 

(ɺʝʥʛʨʠʷ). ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ 

ʆʆʆ çʆʃʔɺɽʂʉ ɼʀɸɻʅʆʉʊʀʂʋʄè 

(ʈʦʩʩʠʷ) ʠ Diagnostic Systems GmbH 

(ɻʝʨʤʘʥʠʷ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʳʝ 

ʧʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʘʢ ʚʠʜʥʦ, 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʫʜʦʡ ʢʦʨʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʥʝ ʠʤʝʣ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ. ʆʜʥʘʢʦ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʦʣʫʯʝʥʦ ʤʦʣʦʢʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 6,58-9,25 %. ʇʨʠ ʧʝʨʝʚʦʜʝ 

ʤʦʣʦʢʘ ʩ ʨʝʘʣʴʥʦʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʥʘ 

ʤʦʣʦʢʦ ʙʘʟʠʩʥʦʡ ʞʠʨʥʦʩʪʠ ʨʘʟʥʠʮʘ 

ʩʦʩʪʘʚʣʷʝʪ 8,96-11,14 %. ʇʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʩʠʣʦʩ, ʟʘʢʚʘʰʝʥʥʳʡ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʠʤʝʣ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ 

ʣʘʢʪʘʮʠʠ, ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʠ ʵʥʝʨʛʠʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʤʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ (MÑm, n = 10) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʬʦʥ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 40,44Ñ1,58 40,64Ñ1,55 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,82Ñ0,28 3,76Ñ0,19 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 

ʙʘʟʠʩʥʦʡ (3,4%) ʞʠʨʥʦʩʪʠ, ʢʛ 
45,66Ñ4,07 46,01Ñ2,38 

30 ʩʫʪ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 42,69Ñ1,72 45,5Ñ1,38 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,63Ñ0,21 3,70Ñ0,18 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 

ʙʘʟʠʩʥʦʡ (3,4%) ʞʠʨʥʦʩʪʠ, ʢʛ 
45,53Ñ2,85 49,61Ñ2,52 

60 ʩʫʪ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 39,37Ñ1,21 43,01Ñ1,56 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,85Ñ0,17 3,93Ñ0,17 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 

ʙʘʟʠʩʥʦʡ (3,4%) ʞʠʨʥʦʩʪʠ, ʢʛ 
44,49Ñ2,43 49,32Ñ1,68 

90 ʩʫʪ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 38,28Ñ1,33 41,56Ñ1,76 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,97Ñ0,26 4,08Ñ0,15 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 

ʙʘʟʠʩʥʦʡ (3,4%) ʞʠʨʥʦʩʪʠ, ʢʛ 
44,96Ñ3,48 49,97Ñ2,80 

ʇʨʠʤʝʯʘʥʠʝ ï P > 0,05 

 

ʇʨʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ ʬʦʨʤʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ. ɿʥʘʯʝʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, ʣʝʡʢʦʮʠʪʦʚ ʦʪ 

ʥʘʯʘʣʘ ʦʧʳʪʘ ʠ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʠʤʝʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʫʚʝʣʠʯʝʥʠʷ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ, ʢʘʢ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ 

ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. ʆʜʥʘʢʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʤʝʥʝʝ ʜʠʥʘʤʠʯʥʳ. 
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ʊʘʙʣʠʮʘ 2 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ (MÑm, n = 10) 

ʉʨʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʕʨʠʪʨʦʮʠʪʳ, Ĭ1012/ʣ 

ʌʦʥ 7,39Ñ0,28 7,31Ñ0,38 

30 ʩʫʪ 7,62Ñ0,33 7,57Ñ0,38 

60 ʩʫʪ 7,64Ñ0,26 7,59Ñ0,22 

90 ʩʫʪ 7,71Ñ0,22 7,75Ñ0,20 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 

ʌʦʥ 86,50Ñ3,31 84,80Ñ2,78 

30 ʩʫʪ 87,00Ñ3,07 86,10Ñ3,21 

60 ʩʫʪ 88,8Ñ2,81 87,90Ñ1,61 

90 ʩʫʪ 88,20Ñ2,82 88,30Ñ1,17 

ʃʝʡʢʦʮʠʪʳ, Ĭ109/ʣ 

ʌʦʥ 7,82Ñ0,80 7,85Ñ0,89 

30 ʩʫʪ 8,09Ñ0,77 8,10 Ñ0,86 

60 ʩʫʪ 8,41Ñ0,73 8,29Ñ0,83 

90 ʩʫʪ 8,57Ñ0,72 8,45Ñ0,82 

ʊʨʦʤʙʦʮʠʪʳ, 109/ʣ 

ʌʦʥ 423,90Ñ24,62 416,10Ñ22,82 

30 ʩʫʪ 452,90Ñ28,74 447,00Ñ22,61 

60 ʩʫʪ 423,60Ñ33,37 418,00Ñ32,35 

90 ʩʫʪ 419,67Ñ18,32 423,90,50Ñ25,17 

ʇʨʠʤʝʯʘʥʠʝ ï P > 0,05 

 

ʇʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʠ ʦʙʱʠʡ ʙʝʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3. ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʧʠʢʝ ʣʘʢʪʘʮʠʠ 

(65 ʜʥʝʡ ʜʦʝʥʠʷ), ʢʦʛʜʘ ʨʝʟʝʨʚʳ ʛʣʶʢʦʟʳ ʚ 

ʦʨʛʘʥʠʟʤʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʪʨʘʪʷʪʩʷ ʥʘ ʩʠʥʪʝʟ 

ʣʘʢʪʦʟʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʜʝʬʠʮʠʪʝ 

ʛʣʶʢʦʟʳ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʝʪʦʥʦʚʳʭ ʪʝʣ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠʟ ʢʦʪʦʨʳʭ ʙʝʪʘ-

ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪ. ʕʪʦ ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʪʦʧʣʠʚʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʠʝʡ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʥʦʨʤʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʦʛʦ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʝʛʦ ʥʝ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʷ 1,2 ʤʤʦʣʴ/ʣ. ʀʩʭʦʜʷ 

ʠʟ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʠ 

ʙʝʪʘʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʛʣʶʢʦʟʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʠ 

ʧʨʷʤʦʡ ʘʙʩʦʨʙʮʠʠ ʫʛʣʝʚʦʜʦʚ ʚ ʪʦʥʢʦʤ 

ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ. ʀ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, 

ʥʦ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʝʪʦʥʦʚʳʭ ʪʝʣ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʜʦʝʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʛʣʶʢʦʟʦʡ 

ʧʨʦʭʦʜʠʣʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʩ 

ʢʦʨʤʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʥʘʧʨʷʤʫʶ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʞʠʚʦʪʥʦʛʦ. ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʣʦʚʦʡ ʦʭʦʪʦʡ, ʘ 

ʩʥʠʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜ ʦʪʝʣʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʨʦʩʪ ʧʣʦʜʘ. 

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʜʦ 30 

ʩʫʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʚʷʟʘʥʳ ʩ ʫʩʠʣʝʥʥʳʤ 

ʦʙʤʝʥʦʤ ʚʝʱʝʩʪʚ ʠ ʚʦʟʤʦʞʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʢʘʥʝʡ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ. 

ʇʦʩʣʝʜʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʭʦʣʝʩʪʝʨʠʥʘ ʦʙʲʷʩʥʠʤʦ ʩʥʠʞʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫʜʦʝʚ ʤʦʣʦʢʘ ʠ ʩʪʝʣʴʥʦʩʪʴʶ 

ʢʦʨʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 

ʛʨʫʧʧʘʭ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 
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ʊʘʙʣʠʮʘ 3 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ (MÑm, n = 10) 

ʉʨʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧrʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 

ʌʦʥ 82,57Ñ1,11 82,2Ñ1,29 

30 ʩʫʪ 80,72Ñ1,22 81,13Ñ1,45 

60 ʩʫʪ 79,77Ñ1,48 80,08Ñ1,25 

90 ʩʫʪ 78,94Ñ1,34 79,54Ñ1,28 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 

ʌʦʥ 2,46Ñ0,08 2,49Ñ0,11 

30 ʩʫʪ 2,32Ñ0,07 2,53Ñ0,10 

60 ʩʫʪ 2,30Ñ0,06  2,45Ñ0,12 

90 ʩʫʪ 2,26Ñ0,11 2,34Ñ0,14 

ɹʝʪʘ-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪ, ʤʤʦʣʴ/ʣ 

ʌʦʥ 0,53Ñ0,02 0,53Ñ0,02 

30 ʩʫʪ 0,55Ñ0,02 0,54Ñ0,02 

60 ʩʫʪ 0,54Ñ0,02 0,52Ñ0,02 

90 ʩʫʪ 0,52Ñ0,02 0,50Ñ0,02 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 

ʌʦʥ 4,84Ñ0,24 4,82Ñ0,27 

30 ʩʫʪ 4,46Ñ0,2 4,52Ñ0,16 

60 ʩʫʪ 4,08Ñ0,16 4,11Ñ0,14 

90 ʩʫʪ 3,73Ñ0,11 3,81Ñ0,11 

ʇʨʠʤʝʯʘʥʠʝ ï P > 0,05 

 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʧʳʪʘʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʘʛʨʦʢʦʤʧʣʝʢʩʘ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʙʠʦʢʦʥʩʝʨʚʘʥʪʘ ʧʨʠ ʩʠʣʦʩʦʚʘʥʠʠ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʥʘʤʠ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ 

ʥʘ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚʘʭ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʮʠʦʥʝ 

ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʰʝʛʦ ʧʨʝʧʘʨʘʪʘ, ʦʪʤʝʯʝʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʫʜʦʶ ʤʦʣʦʢʘ, ʯʝʤ ʫ ʢʦʨʦʚ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʧʨʠʚʳʯʥʳʡ ʨʘʮʠʦʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʪʨʘʞʘʶʪ ʥʦʨʤʘʣʴʥʦʝ ʪʝʯʝʥʠʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. 

 

EFFECT OF SILAGE FEED ADDITIVE ON MILK PRODUCTIVITY AND BLOOD 

PARAMETERS OF LACTATING COWS 

 

Eroshin A.I., Idiyatov I.I., Tremasova A.M., Ganiev I.M., Safarova E.R. 

Summary 

 

The article presents the results of the scientific and economic testing of the silage feed 

additive of microbiological origin developed by us. The experiment was conducted on lactating 

cows. It was found that animals that received corn silage prepared using our preparation in the diet 

had a higher milk yield productivity than cows that consumed the usual diet. The results of 

morphological and biochemical analysis of the blood of experimental animals reflect the normal 

course of metabolic processes in the body. 
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ɺʦ ʚʩʝʤ ʤʠʨʝ ʧʦʪʨʝʙʠʪʝʣʠ 

ʧʨʝʜʲʷʚʣʷʶʪ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʠ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʘʤ 

ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʤʝʪʦʜʦʚ ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʨʤʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʛʦʚʷʜʠʥʳ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ, 

ʫʩʚʦʷʝʤʦʩʪʴʶ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴʶ 

(ʙʝʟʚʨʝʜʥʦʩʪʴʶ) ʢʦʨʤʦʚ [11]. 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʚ 

ʧʦʣʥʦʩʤʝʰʘʥʥʦʤ ʨʘʮʠʦʥʝ ʞʠʚʦʪʥʳʭ 

ʙʦʣʴʰʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʝʪ ʢʫʢʫʨʫʟʥʳʡ 

ʩʠʣʦʩ ʠʟ-ʟʘ ʝʛʦ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʠ ʫʜʦʙʦʚʘʨʠʤʦʩʪʠ. ʂ ʪʦʤʫ ʞʝ 

ʩʠʣʦʩ ʩʚʦʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʩʪʠʤʫʣʠʨʫʝʪ ʞʠʚʦʪʥʳʭ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ 

ʧʦʪʨʝʙʣʝʥʠʶ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ [13]. 

ʈʷʜ ʫʯʝʥʳʭ ʚ ʤʘʪʝʨʠʘʣʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʦʙʱʘʶʪ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʫʩʠʣʠʚʘʝʪ 

ʬʝʨʤʝʥʪʘʮʠʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʋ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ, ʚ ʨʘʮʠʦʥʝ ʢʦʪʦʨʳʭ 

ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʟʘʢʚʘʩʦʢ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ (ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ 

ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ). ʋ ʞʠʚʦʪʥʳʭ ʥʘ ʦʪʢʦʨʤʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʙʣʶʜʘʣʠ ʪʝʥʜʝʥʮʠʶ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʨʦʩʪʘ [2, 7, 14]. ʆʜʥʘʢʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʚʣʠʷʥʠʶ ʠʥʦʢʫʣʷʮʠʠ ʩʠʣʦʩʘ 

ʙʘʢʪʝʨʠʷʤʠ ʥʘ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʞʠʚʦʪʥʳʭ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʤʝʪʘ-ʘʥʘʣʠʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʧʨʦʷʚʣʷʶʱʠʭ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʛʦʪʦʚʢʠ ʠ ʭʨʘʥʝʥʠʠ ʢʦʨʤʦʚ. 

ʈʘʟʨʘʙʦʪʘʥ ʧʨʝʧʘʨʘʪ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʧʨʝʜʝʣʝʥʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ [3ï6, 9, 10, 12, 15]. ʇʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʦʪʤʝʯʝʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠ ʪʝʤʧʳ ʨʦʩʪʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʩʚʝʞʝʩʪʠ ʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ 

(ʤʷʩʘ) ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ [1]. 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ï 

ʜʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʛʦʚʷʜʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ 

ʙʳʯʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʨʘʮʠʦʥʦʤ ʩʠʣʦʩ, 

ʦʙʨʘʙʦʪʘʥʥʳʡ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʩʠʣʦʩʥʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʠʩʧʳʪʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʨʦʭʦʜʠʣʦ ʚ ʦʜʥʦʤ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʢʦʦʧʝʨʘʪʠʚʦʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʈʌ. 

ʇʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʜʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ 

ʚʘʨʝʥʦʛʦ ʤʷʩʘ ʠ ʙʫʣʴʦʥʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʥʘ ʢʘʬʝʜʨʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʌɻɹʅʋ çʌʎʊʈɹ-

ɺʅʀɺʀè. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʩʠʣʦʩʥʘʷ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʩʩʦʮʠʘʮʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

Enterococcus faecium, Lactobacillus 

plantarum, Lactobacillus buchneri, Bacillus 

subtilis. 

ɺ ʧʝʨʠʦʜ ʦʧʳʪʘ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʙʳʯʢʦʚ ʥʘ ʦʪʢʦʨʤʝ ʧʦʣʫʯʘʣʘ ʩʤʝʰʘʥʥʳʡ 

ʨʘʮʠʦʥ ʩ ʢʫʢʫʨʫʟʥʳʤ ʩʠʣʦʩʦʤ, 

ʟʘʛʦʪʦʚʣʝʥʥʳʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʩʝʨʚʘʥʪʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʤ ʚ ʢʦʨʤ ʚʢʣʶʯʘʣʠ 

ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʙʠʦʢʦʥʩʝʨʚʘʥʪʘ (ʜʣʷ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 1) ʠ 

ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ (ʜʣʷ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ 2). ʇʦ ʦʢʦʥʯʘʥʠʶ ʦʧʳʪʘ ʚ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʫʙʦʡ ʢʣʠʥʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʚ ʦʙʣʘʩʪʠ ʙʝʜʨʘ ʠʟ 

ʪʦʣʩʪʳʭ ʯʘʩʪʝʡ ʤʳʰʮ ʪʫʰʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʦʮʝʥʢʠ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʦʙʳ 

ʛʦʚʷʜʠʥʳ ʷʚʣʷʶʪʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ. 

ɼʝʛʫʩʪʘʮʠʶ ʚʘʨʝʥʦʛʦ ʤʷʩʘ ʠ ʙʫʣʴʦʥʘ 

ʧʨʦʚʦʜʠʣʠ ʛʨʫʧʧʘ ʣʠʮ ʠʟ 5 ʯʝʣʦʚʝʢ, 

ʠʤʝʶʱʠʭ ʦʧʳʪ ʨʘʙʦʪʳ, ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʄʷʩʦ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʚʥʝʰʥʠʡ ʚʠʜ, 

ʟʘʧʘʭ (ʘʨʦʤʘʪ), ʚʢʫʩ, ʢʦʥʩʠʩʪʝʥʮʠʷ 

(ʞʝʩʪʢʦʩʪʴ, ʥʝʞʥʦʩʪʴ) ʠ ʩʦʯʥʦʩʪʴ. ɼʣʷ 

ʦʮʝʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʫʣʴʦʥʘ ʝʛʦ ʨʘʟʣʠʚʘʣʠ ʚ ʩʪʝʢʣʷʥʥʳʝ 

ʩʪʘʢʘʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʤʝʥʝʝ 50 ʩʤ3 ʠ 

ʦʧʨʝʜʝʣʷʣʠ: ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʮʚʝʪ, ʟʘʧʘʭ 

(ʘʨʦʤʘʪ), ʚʢʫʩ ʠ ʥʘʚʘʨʠʩʪʦʩʪʴ 

(ʥʘʩʳʱʝʥʥʦʩʪʴ ʘʟʦʪʠʩʪʳʤʠ 

ʵʢʩʪʨʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ). ʇʨʦʜʫʢʮʠʶ 

ʦʮʝʥʠʚʘʣʠ ʜʝʛʫʩʪʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ 9-

ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ 9959-

2015. ʆʮʝʥʢʫ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʛʦʚʷʜʠʥʳ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 

ʤʝʪʦʜʘʤʠ [8]. ʆʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʤʷʩʘ ʧʨʦʚʦʜʠʣʠ ʠʩʭʦʜʷ ʠʟ 

ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʩʩʦʚʳʭ ʜʦʣʝʡ 

ʙʝʣʢʘ, ʞʠʨʘ, ʚʣʘʛʠ ʠ ʟʦʣʳ. ɼʣʷ ʨʘʩʯʝʪʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʚ ʢɼʞ 

ʠʩʧʦʣʴʟʫʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ 

4,1868. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Microsoft 

Office Excel. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ 

ɹʦʥʬʝʨʨʦʥʠ. ɼʦʩʪʦʚʝʨʥʳʤʠ ʩʯʠʪʘʣʠ 

ʨʘʟʣʠʯʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 

95 % ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ (PÒ0,05). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɼʝʛʫʩʪʘʮʠʶ ʚʘʨʝʥʦʛʦ ʤʷʩʘ ʠ ʙʫʣʴʦʥʘ 

ʧʨʦʚʦʜʷʪ ʧʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ 

ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɼʘʥʥʳʝ, ʧʦ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʇʦ ʢʘʞʜʦʤʫ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʨʘʩʩʯʠʪʘʥ 

ʩʨʝʜʥʠʡ ʙʘʣʣ, ʠ ʦʙʱʘʷ ʦʮʝʥʢʘ ʧʨʦʙʳ 

ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʫʤʤʘ ʩʨʝʜʥʠʭ ʙʘʣʣʦʚ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʜʘʥʥʳʡ ʚʠʜ 

ʧʨʦʜʫʢʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʦʧʨʝʜʝʣʷʶʪ ʚʢʫʩʦʚʳʝ 

ʢʘʯʝʩʪʚʘ ʛʦʚʷʜʠʥʳ. ɺ ʪʘʙʣʠʮʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʙ ʤʷʩʘ ʠ 

ʨʘʩʩʯʠʪʘʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ. 

ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʳ ʚ 

ʦʙʨʘʟʮʘʭ ʤʷʩʘ ʦʪ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ 2, ʯʪʦ ʠ ʦʙʲʷʩʥʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʦʮʝʥʢʫ ʵʪʠʭ ʧʨʦʙ ʧʨʠ ʜʝʛʫʩʪʘʮʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʷʩʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʚʣʠʷʝʪ ʢʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʦʛʦ. ʉʠʣʦʩ, 

ʟʘʢʚʘʰʝʥʥʳʡ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ, 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʦʨʤʦʚ, ʠʤʝʣ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, 

ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʤʷʩʘ. 
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ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ (MÑm, n = 3) 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʨʦʙʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 1 ʆʧʳʪʥʘʷ 2 

ɹʫʣʴʦʥ 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʯʝʥʴ ʭʦʨʦʰʠʡ ʦʯʝʥʴ ʧʨʠʷʪʥʳʡ ʦʯʝʥʴ ʧʨʠʷʪʥʳʡ 

ɿʘʧʘʭ (ʘʨʦʤʘʪ) 
ʧʨʠʷʪʥʳʡ ʠ 

ʩʠʣʴʥʳʡ 

ʧʨʠʷʪʥʳʡ ʠ 

ʩʠʣʴʥʳʡ 

ʧʨʠʷʪʥʳʡ ʠ 

ʩʠʣʴʥʳʡ 

ɺʢʫʩ ʜʦʩʪʘʪʦʯʥʦ ʚʢʫʩʥʳʡ ʚʢʫʩʥʳʡ ʦʯʝʥʴ ʚʢʫʩʥʳʡ 

ʅʘʚʘʨʠʩʪʦʩʪʴ ʥʘʚʘʨʠʩʪʳʡ ʥʘʚʘʨʠʩʪʳʡ ʦʯʝʥʴ ʥʘʚʘʨʠʩʪʳʡ 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʦʯʝʥʴ ʭʦʨʦʰʝʝ ʦʯʝʥʴ ʭʦʨʦʰʝʝ ʦʪʣʠʯʥʦʝ 

ʄʷʩʦ ʙʳʯʢʦʚ 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʯʝʥʴ ʭʦʨʦʰʠʡ ʦʯʝʥʴ ʧʨʠʷʪʥʳʡ ʦʯʝʥʴ ʧʨʠʷʪʥʳʡ 

ɿʘʧʘʭ (ʘʨʦʤʘʪ) 
ʧʨʠʷʪʥʳʡ ʠ 

ʩʠʣʴʥʳʡ 

ʧʨʠʷʪʥʳʡ ʠ 

ʩʠʣʴʥʳʡ 

ʧʨʠʷʪʥʳʡ ʠ 

ʩʠʣʴʥʳʡ 

ɺʢʫʩ ʜʦʩʪʘʪʦʯʥʦ ʚʢʫʩʥʦʝ ʚʢʫʩʥʦʝ ʦʯʝʥʴ ʚʢʫʩʥʦʝ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʞʥʘʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʞʥʘʷ ʥʝʞʥʘʷ 

ʉʦʯʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʦʯʥʦʝ ʜʦʩʪʘʪʦʯʥʦ ʩʦʯʥʦʝ ʩʦʯʥʦʝ 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʭʦʨʦʰʝʝ ʦʯʝʥʴ ʭʦʨʦʰʝʝ ʦʯʝʥʴ ʭʦʨʦʰʝʝ 

 

ʊʘʙʣʠʮʘ 2 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʤʷʩʘ ʙʳʯʢʦʚ (MÑm, n = 2) 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʨʦʙʘ ʤʷʩʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 1 ʆʧʳʪʥʘʷ 2 

ɺʣʘʛʘ, % 72,9Ñ0,14 71,2Ñ0,18* 70,0Ñ0,11* 

ɹʝʣʢʠ, % 20,3Ñ0,16 21,1Ñ0,13 21,5Ñ0,11* 

ɾʠʨʳ, % 5,8Ñ0,06 6,7Ñ0,06* 7,4Ñ0,07* 

ɿʦʣʘ, % 1,0Ñ0,03 1,0Ñ0,06 1,1Ñ0,07 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, 

ʢɼʞ 
558,35Ñ5,02 605,6Ñ0,14* 

639,8Ñ3,82* 

ʇʨʠʤʝʯʘʥʠʝ ï P Ò 0,05 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ 

ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ 

ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ (ʤʷʩʘ) ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʠʦʢʦʥʩʝʨʚʘʥʪʦʤ. 
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ʂɸʏɽʉʊɺɽʅʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʄʗʉɸ ɹʓʏʂʆɺ ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ  

ɺ ʂʆʈʄʃɽʅʀʀ ʉʀʃʆʉʅʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ 

 

ɽʨʦʰʠʥ ɸ.ʀ., ʊʨʝʤʘʩʦʚʘ ɸ.ʄ., ɸʣʠʝʚ ɼ.ɺ., ʄʫʨʪʘʟʠʥʘ ɿ.ɼ., ʅʠʢʦʣʘʝʚ ʅ.ɺ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 

ʙʳʯʢʘʭ ʥʘ ʦʪʢʦʨʤʝ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʮʠʦʥʝ ʢʫʢʫʨʫʟʥʳʡ 

ʩʠʣʦʩ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʰʝʛʦ ʙʠʦʧʨʝʧʘʨʘʪʘ, ʧʦʩʣʝ ʫʙʦʷ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʦʪʤʝʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʙʝʣʢʘ, ʞʠʨʘ, ʟʦʣʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʯʪʦ 

ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʦʙʱʝʡ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʙʫʣʴʦʥʘ ʠ ʤʷʩʘ ʧʨʠ ʜʝʛʫʩʪʘʮʠʠ. 

 

QUALITATIVE CHARACTERISTICS OF BULL MEAT WHEN USING A SILAGE FEED 

ADDITIVE IN FEEDING 

 

Eroshin A.I., Tremasova A.M., Aliev D.V., Murtazina Z.D., Nikolaev N.V. 

Summary 

 

The article presents the results of a scientific and economic test of a developed silage feed 

additive of microbiological origin. The experiment was conducted on fattening steers. It was found 

that animals that received corn silage in the diet prepared using our biological product, after 

slaughter, when studying the chemical composition of muscle tissue, higher levels of protein, fat, 

ash and, accordingly, a higher value of energy value were noted, which was reflected in the overall 

assessment of the quality of broth and meat during tasting. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʛʨʳʟʫʥʦʚ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʭ ʩʦʜʝʨʞʘʪ ʚ ʥʘʫʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʢʘʢ 

ʞʠʚʦʪʥʳʭ-ʢʦʤʧʘʥʴʦʥʦʚ.  ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʙʦʣʝʝ 300 ʣʠʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʣʠʥʠʡ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ, ʢʘʢ ʜʣʷ ʥʘʫʯʥʳʭ 

ʮʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʦ-

ʵʩʪʝʪʠʯʝʩʢʠʭ. ʆʜʥʘʢʦ, ʫʜʝʣʷʝʪʩʷ ʤʘʣʦ 

ʚʥʠʤʘʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʝ ʛʝʣʴʤʠʥʪʦʟʦʚ ʫ 

ʵʪʠʭ ʞʠʚʦʪʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʥʝʤʘʪʦʜʦʟʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ 

ʥʘʩʪʘʚʣʝʥʠʡ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʤʝʣʢʠʭ 

ʛʨʳʟʫʥʦʚ ʠ ʧʝʨʩʦʥʘʣʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ 

ʫʭʦʜ ʚ ʚʠʚʘʨʠʷʭ ʠ ʟʦʦʤʘʛʘʟʠʥʘʭ), ʩʚʦʶ 

ʣʝʧʪʫ ʚʥʦʩʠʪ ʠ ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʦʙ ʦʧʘʩʥʦʩʪʠ ʛʝʣʴʤʠʥʪʦʟʦʚ 

ʛʨʳʟʫʥʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʚʠʚʘʨʠʷʭ ʠ ʧʠʪʦʤʥʠʢʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʪʘʢʞʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠ ʪʦ, ʯʪʦ 

ʛʝʣʴʤʠʥʪʦʟʳ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʪʥʳʭ, ʠ 

ʯʘʩʪʦ ʠʩʢʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[1, 2, 5]. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʥʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʧʘʨʘʟʠʪʦʟʦʚ ʫ ʛʨʳʟʫʥʦʚ. ʋ ʤʝʣʢʠʭ 

ʛʨʳʟʫʥʦʚ ʯʘʱʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʶʪ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʝʤʘʪʦʜ: 

Aspiculuristetraptera, Syphaciaobvelata, ʠ S. 

muris [2, 4-6]. ʇʨʠʯʝʤ ʚʩʝʛʦ ʚ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʘʣʠʯʠʝ 5 ʚʠʜʦʚ ʩʠʬʘʮʠʡ [2-5]. ʀʤʝʶʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʠʬʘʮʠʦʟʦʚ ʠ ʜʨʫʛʠʭ 

ʥʝʤʘʪʦʜʦʟʦʚ ʫ ʤʝʣʢʠʭ ʛʨʳʟʫʥʦʚ ʚ ʈʌ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʤʦʥʠʪʦʨʠʥʛ 

ʥʝʤʘʪʦʜʦʟʦʚ ʛʨʳʟʫʥʦʚ ʚ ʈʌ, ʚ ʪ.ʯ., ʫ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʛʨʳʟʫʥʦʚ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʤʠʤʦ ʠʟʫʯʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʝʤʘʪʦʜʦʟʦʚ, ʙʳʣʘ 

ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʠʟʫʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʠʟ ʮʝʪʨʘʨʠʠ 

ʠʩʣʘʥʜʩʢʦʡ ʜʣʷ ʠʭ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʪʘʢʞʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ 

ʫʩʣʦʚʠʷʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʝʧʘʨʘʪʳ, 

ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. 

ɼʦʚʦʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʬʠʪʦʧʨʝʧʘʨʘʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ 

ʚʠʜʳ ʣʠʰʘʡʥʠʢʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʣʠʰʘʡʥʠʢʠ ʩʦʜʝʨʞʘʪ ʨʷʜ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʣʠʭʝʥʠʥ; 

ʘʤʠʥʦʢʠʩʣʦʪʳ: ʘʣʘʥʠʥ, ʣʠʟʠʥ, ʪʠʨʦʟʠʥ, 

ʪʨʠʧʪʦʬʘʥ; ʧʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ), 
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ʬʝʨʤʝʥʪʳ (ʘʤʠʣʘʟʘ, ʢʘʪʘʣʘʟʘ, ʣʠʭʝʥʘʟʘ) ʠ 

ʚʠʪʘʤʠʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʨʷʜʘ 

ʣʠʰʘʡʥʠʢʦʚ ʚʭʦʜʷʪ ʘʪʨʘʥʦʨʠʥ, 

ʬʫʤʘʨʧʨʦʪʦʮʝʪʨʘʨʠʝʚʘʷ, ʛʠʨʦʬʦʨʦʚʘʷ, 

ʣʝʢʘʥʦʨʦʚʘʷ, ʩʘʣʘʮʠʥʦʚʘʷ, ʫʩʥʠʥʦʚʘʷ 

ʢʠʩʣʦʪʳ [2, 3-5].  

ɽʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ 

ʚ ɻʝʨʤʘʥʠʠ ʠʟ ʣʠʰʘʡʥʠʢʦʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʩʤʝʩʴ ʵʚʝʨʥʠʝʚʦʡ ʠ ʫʩʥʠʥʦʚʦʡ ʢʠʩʣʦʪ, ʠʟ 

ʢʦʪʦʨʦʡ ʙʳʣ ʩʦʟʜʘʥ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʡ 

ʘʥʪʠʤʠʢʨʦʙʥʳʡ ʧʨʝʧʘʨʘʪ. ʇʦʟʜʥʝʝ ʚ 

ɹʦʪʘʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ɸʅ ʉʉʉʈ ʙʳʣ 

ʩʦʟʜʘʥ ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʝʧʘʨʘʪ çɹʠʥʘʥè. 

ʆʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʪʘʢʞʝ 

ʷʚʣʷʣʘʩʴ ʫʩʥʠʥʦʚʘʷ ʢʠʩʣʦʪʘ. ʈʘʟʣʠʯʥʳʝ 

ʣʠʰʘʡʥʠʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʣʦʝʚʠʱʘʭ 

ʜʘʥʥʫʶ ʢʠʩʣʦʪʫ, ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʊʘʢʞʝ ʠʟ 

ʣʠʰʘʡʥʠʢʦʚ ʧʦʣʫʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʩ ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʚʷʟʢʘʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚʨʘʥ [5, 6]. ɹʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʩʥʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʦʙʣʘʜʘʷ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ, ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʠ 

ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʤ ʜʝʡʩʪʚʠʷʤʠ, ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ [2, 7]. ʋʯʠʪʳʚʘʷ 

ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʦʛʦ ʣʠʰʘʡʥʠʢʘ 

ʎʝʪʨʘʨʠʷ ʠʩʣʘʥʜʩʢʘʷ ʚ ʢʘʯʝʩʪʚʝ 

ʘʜʘʧʪʦʛʝʥʘ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ.  

ʎʝʪʨʘʨʠʷ ʠʩʣʘʥʜʩʢʘʷ (ʣʘʪ. 

Cetrariaislandica ʠʣʠ ʠʩʣʘʥʜʩʢʠʡ ʤʦʭ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʝ 

ʨʘʩʪʝʥʠʝ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʚʠʜʫ ʣʠʰʘʡʥʠʢʦʚ. 

ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʚʝʱʝʩʪʚʦʤ ʚ ʝʝ ʩʦʩʪʘʚʝ 

ʥʝʩʦʤʥʝʥʥʦ ʷʚʣʷʝʪʩʷ ʫʩʥʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, 

ʠʤʝʥʥʦ ʦʥʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ 

ʩʚʦʡʩʪʚʘ ʮʝʪʨʘʨʠʠ. ʋʩʥʠʥʦʚʘʷ ʠ D-

ʧʨʦʪʦʣʠʭʝʩʪʝʨʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʛʫʙʠʪʝʣʴʥʦ 

ʜʝʡʩʪʚʫʶʪ ʥʘ ʤʥʦʛʠʝ ʫʩʪʦʡʯʠʚʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ 

ʪʫʙʝʨʢʫʣʝʟʥʫʶ ʧʘʣʦʯʢʫ, ʭʝʣʠʢʦʙʘʢʪʝʨʠ 

ʨʷʜ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ʊʘʢʞʝ ʚ 

ʮʝʪʨʘʨʠʠ ʚʳʜʝʣʷʝʪʩʷ ʬʫʤʘʨʦ-

ʧʨʦʪʦʮʝʪʨʘʨʠʝʚʘʷ ʢʠʩʣʦʪʘ, ʦʙʣʘʜʘʶʱʘʷ 

ʤʦʱʥʳʤ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʠ, 

ʷʚʣʷʶʱʘʷʩʷ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʮʝʪʨʘʨʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʤʝʜʠʮʠʥʝ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, 

ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʦʨʛʘʥʦʚ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ 

ʧʨʝʧʘʨʘʪʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʮʝʪʨʘʨʠʠ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʠ 

ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ɾʂʊ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʫʞʠʣʠ ʙʝʣʳʝ ʙʝʩʧʦʨʦʜʥʳʝ ʠ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʤʳʰʠ ʚʦʟʨʘʩʪ ʜʦ 9-ʪʠ 

ʤʝʩʷʮʝʚ, ʩʘʤʮʳ ʠ ʩʘʤʢʠ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ 

ʩʘʤʮʦʚ ʩʦʩʪʘʚʠʣʘ 23,5Ñ1,1 ʛ, ʘ ʩʘʤʦʢ 

22,5Ñ2,1 ʛ (ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʣʠ ʙʦʣʝʝ 180 

ʤʳʰʝʡ). ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʨʘʟʥʳʭ 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʝʚ (ʚ 

ʚʠʚʘʨʠʠ ɺʷʪʩʢʦʛʦ ɻɸʊʋ, ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʣʦʩʴ ʚ 

ʢʘʞʜʦʡ ʢʣʝʪʢʝ), ʥʦ ʚʩʝ ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ 

ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʮʠʦʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʬʝʢʘʣʠʡ 

ʜʣʷ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʩʜʝʣʘʥʳ ʧʝʨʠʘʥʘʣʴʥʳʝ ʩʦʩʢʦʙʳ ʧʨʠ 

ʧʦʤʦʱʠ ʩʢʦʪʯʘ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ. 

ʇʦʩʪʤʦʨʪʘʣʴʥʦ ʧʨʦʚʝʜʝʥʦ ʯʘʩʪʠʯʥʦʝ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʝ ʚʩʢʨʳʪʠʝ ʢʠʰʝʯʥʠʢʘ 

ʤʳʰʝʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʦʩʦʙʝʡ ʛʝʣʴʤʠʥʪʦʚ, ʢʦʪʦʨʳʭ ʠʟʚʣʝʢʘʣʠ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʠ ʧʦʤʝʱʘʣʠ ʚ 

ʛʣʠʮʝʨʠʥ. ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʟʠʪʦʚ 

ʥʘ ʜʠʩʪʘʣʴʥʦʤ ʦʪʨʝʟʢʝ ʪʦʣʩʪʦʛʦ 

ʢʠʰʝʯʥʠʢʘ 2,5 ʩʤ ʠ ʫʪʦʯʥʝʥʠʝ ʠʭ ʚʠʜʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʧʨʝʜʝʣʠʪʝʣʝʡ [6]. ʈʘʩʩʯʠʪʳʚʘʣʠ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʕʀ) ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʀʀ). ʊʠʧʠʨʦʚʘʥʠʝ 

ʛʝʣʴʤʠʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ 

ʤʫʟʝʡʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [3, 6-8]. ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʦʡ ʮʝʪʨʘʨʠʠ ʠʩʣʘʥʜʩʢʦʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ 32 ʙʝʣʳʭ ʤʳʰʝʡ. 

ʃʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ 

ʚʠʚʘʨʠʷʭ ɺʷʪʩʢʦʛʦ ɻɸʊʋ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʚʝʪʝʨʠʥʘʨʠʠ ɺʅʀʀʆɿ. ʉʦʜʝʨʞʘʥʠʝ, 

ʦʩʚʝʱʝʥʠʝ, ʚʣʘʞʥʦʩʪʴ ʠ ʢʦʨʤʣʝʥʠʝ 

ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʚʳʚʝʜʝʥʠʝ ʠʭ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʍʝʣʴʩʠʥʩʢʦʡ 

ʜʝʢʣʘʨʘʮʠʠ. ɺʩʝ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ 

ʩʠʬʘʮʠʷʤʠ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 

ʛʨʫʧʧʳ ʧʦ 8 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ 

ʧʦʜʛʨʫʧʧʝ, 2 ʛʨʫʧʧʳ ʤʳʰʝʡ ʙʝʟ ʩʠʬʘʮʠʡ 

ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʪʝʩʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʚʝʪʝʨʠʥʘʨʠʠ ɺʅʀʀʆɿ (ʛ. ʂʠʨʦʚ) ʠ 

ʢʘʬʝʜʨʳ ʟʦʦʛʠʛʠʝʥʳ, ʬʠʟʠʦʣʦʛʠʠ ʠ 

ʙʠʦʭʠʤʠʠ ɺʷʪʩʢʦʛʦ ɻɸʊʋ. ʄʳʰʝʡ ʧʦ 

ʦʜʥʦʤʫ ʧʦʤʝʱʘʣʠ ʚ ʮʠʣʠʥʜʨ ʩ ʚʦʜʦʡ 

ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 40 ʩʤ, ʚʳʩʦʪʦʡ ʙʦʣʝʝ 50 

ʩʤ, ʪ.ʝ. ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʤʝʨʘ ʜʣʷ 

ʧʣʘʚʘʥʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠ ʀʀ 

ʧʦ ʧʝʨʠʘʥʘʣʴʥʳʤ ʩʦʩʢʦʙʘʤ, ʠ ʫʩʣʦʚʥʦ 

ʩʯʠʪʘʣʠ ʀʀ ʜʦ 5 ʷʠʮ ʚ ʩʦʩʢʦʙʝ (ʥʠʟʢʘʷ 

ʀʀ), ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʝʝ 5 ʷʠʮ ʚ ʩʦʩʢʦʙʝ 

ʤʳʰʝʡ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ. ɿʘʙʦʨ ʢʨʦʚʠ 

ʧʦʩʣʝ ʥʝʜʝʣʴʥʦʛʦ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʟ ʩʝʨʜʮʘ ʚ ʧʨʦʙʠʨʢʠ ʩ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʝʤʘʥʘʣʠʟʘʪʦʨʝ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ, 

ʦʙʩʯʝʪ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ (ʟʥʘʯʠʤʳʤʠ ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ 

ʩ ʈ<0,05).  

ʈʝʟʫʣʴʪʘʪ ʠʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʛʝʣʴʤʠʪʦʦʚʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʬʝʢʘʣʠʡ ʠ ʧʝʨʠʘʥʘʣʴʥʳʭ ʩʦʩʢʦʙʦʚ ʦʪ 

ʤʳʰʝʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʜʝʣʷʶʪʩʷ ʷʡʮʘ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ Syphacia (ʙʦʣʝʝ 1/3 ʦʪ 

ʦʙʱʝʛʦ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ, ʕʀ ʫ 

ʩʘʤʮʦʚ ʜʦʩʪʠʛʘʣʘ 32 %, ʫ ʩʘʤʦʢ 41 %), ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʷʡʮʘ 

Aspiculuristetraptera (ʧʨʠ ʵʪʦʤ ʕʀ ʫ 

ʩʘʤʮʦʚ ʜʦʩʪʠʛʘʣʘ 14,5 %, ʘ ʫ ʩʘʤʦʢ 14,1 

%). ʀʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʧʦʥʪʘʥʥʦ 

ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʦʙʨʘʣʠ 

ʩʘʤʮʦʚ ʩ ʩʠʬʘʮʠʦʟʦʤ ʩ ʥʠʟʢʦʡ ʀʀ, ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʨʦʪʠʚʦʛʝʣʴʤʠʥʪʥʳʭ ʩʚʦʡʩʪʚ 

ʮʝʪʨʘʨʠʠ. ʗʡʮʘ ʥʝʤʘʪʦʜʳ Syphacia 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠ ʦʪ ʜʨʫʛʠʭ ʥʝʤʘʪʦʜ ʙʝʟ 

ʫʯʝʪʘ ʚʠʜʘ (Syphaciaobvelata, ʠ S. muris), 

ʚʩʝ ʷʡʮʘ ʠʤʝʣʠ ʘʩʩʠʤʝʪʨʠʯʥʫʶ ʚʳʪʷʥʫʪʫʶ 

ʬʦʨʤʫ ʠ 2-ʩʣʦʡʥʫʶ ʦʙʦʣʦʯʢʫ). ʀʀ ʧʨʠ 

ʧʨʠʞʠʟʥʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʥʠʟʢʦʡ 

ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʦʥʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,5 ʜʦ 

2 ʷʠʮ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʧʝʨʠʘʥʘʣʴʥʦʛʦ 

ʩʦʩʢʦʙʘ. ʇʦʩʣʝ ʵʚʪʘʥʘʟʠʠ ʧʨʠ ʯʘʩʪʠʯʥʦʤ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʜʠʘʛʥʦʟ 

ʩʠʬʘʮʠʦʟʘ ʧʦʜʪʚʝʨʞʜʘʣʩʷ ʥʘʣʠʯʠʝʤ ʚ 

ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ ʩʚʝʪʣʳʭ, 

ʤʝʣʢʠʭ ʥʝʤʘʪʦʜ (ʦʪ 1,5 ʜʦ 4 ʤʤ), ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʙʫʣʴʙʘʨʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ 

ʧʠʱʝʚʦʜʘ. ʇʦʩʣʝ ʝʞʝʜʥʝʚʥʦʛʦ 

ʩʢʘʨʤʣʠʚʘʥʠʷ ʧʦʨʦʰʢʘ ʮʝʪʨʘʨʠʠ ʚ ʪʝʯʝʥʠʝ 

7-ʤʠ ʜʥʝʡ ʞʠʚʦʪʥʳʭ ʧʦʜʚʝʨʛʘʣʠ ʧʣʘʚʘʥʠʶ 

(ʚ 2-ʭ ʚʘʨʠʘʥʪʘʭ) ʠ ʠʟʫʯʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʚʝʜʝʥʠʷ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè. 

ʀʟʤʝʥʝʥʠʡ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʦ ʚʩʝʭ 

4-ʭ ʛʨʫʧʧʘʭ ʪʝʩʪ çʦʪʢʨʳʪʦʝ ʧʦʣʝè ʥʝ 

ʚʳʷʚʠʣ, ʚ ʪ.ʯ. ʥʝ ʦʪʤʝʯʘʣʠ ʦʪʣʠʯʠʡ ʚ 

ʛʨʫʧʧʘʭ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʠ 

ʥʝʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʤʳʰʝʡ, ʘ ʪʘʢʞʝ 

ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʮʝʪʨʘʨʠʠ ʠ ʢʦʥʪʨʦʣʴʥʳʭ. 

ʅʘʧʨʦʪʠʚ, ʦʙʘ ʚʘʨʠʘʥʪʘ ʪʝʩʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʧʣʘʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʚʦʜʝ (ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʜʦ +30), ʧʦʜʪʚʝʨʜʠʣʠ ʚʣʠʷʥʠʝ ʥʘ 

ʘʜʘʧʪʘʮʠʶ ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʮʝʪʨʘʨʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ 

ʠ ʥʝʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʤʳʰʝʡ (ʊʘʙʣʠʮʘ 1). 

ʊʝʩʪʳ ʧʨʦʚʝʣʠ ʚ 2-ʭ ʚʘʨʠʘʥʪʘʭ: 1 ï ʪʝʩʪ 

ʇʦʨʪʩʦʣʪʘ ʧʦʚʝʜʝʥʠʷ ʦʪʯʘʷʥʠʷ ï 

Behavioral despair test (BDT): ʚ ʝʤʢʦʩʪʴ ʩ 

ʚʦʜʦʡ ʧʦʤʝʱʘʣʠ ʤʳʰʝʡ ʠ ʠʟʤʝʨʷʣʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʣʘʚʘʥʠʷ (ʜʦ ʧʦʣʥʦʛʦ 

ʧʦʛʨʫʞʝʥʠʷ ʩ ʛʦʣʦʚʦʡ ʧʦʜ ʚʦʜʫ, ʧʦʩʣʝ ʯʝʛʦ 

ʠʭ ʩʨʘʟʫ ʜʦʩʪʘʚʘʣʠ). 2 ï ʪʝʩʪ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʩ ʥʘʛʨʫʟʢʦʡ 2 

ʛʨʘʤʤʘ, ʪ.ʝ. 10-ʧʨʦʮʝʥʪʥʦʛʦ ʛʨʫʟʘ, ʦʪ 

ʞʠʚʦʡ ʤʘʩʩʳ ʤʳʰʝʡ (ʊʇʇʅ). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʩ ʩʠʬʘʮʠʦʟʦʤ 

ʜʝʨʞʘʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʞʠʚʦʪʥʳʭ ʩʚʦʙʦʜʥʳʭ 

ʦʪ ʛʝʣʴʤʠʥʪʦʚ, ʦʜʥʘʢʦ, ʧʨʠ ʜʘʯʝ ʮʝʪʨʘʨʠʠ 

ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʘ ʧʨʠ BDT-ʪʝʩʪʝ ʜʘʞʝ 

ʧʨʝʚʳʰʘʣʠ ʦʩʥʦʚʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʤʳʰʝʡ ʠʟʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʥʝ 

ʧʦʣʫʯʘʚʰʠʭ ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʮʝʪʨʘʨʠʠ (ʊʘʙʣʠʮʘ 1). ʇʨʠ 

ʧʘʪʘʥʘʪʦʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʩʣʝ 

ʚʳʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʝ 

ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ ʀʀ ʩʦʩʪʘʚʠʣʘ 8,5Ñ1 

ʵʢʟʝʤʧʣʷʨʦʚ ʥʘ ʞʠʚʦʪʥʦʝ, ʫ ʧʦʣʫʯʘʚʰʠʭ 

ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʮʝʪʨʘʨʠʠ ʠ 

ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʛʝʣʴʤʠʥʪʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 
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ʊʘʙʣʠʮʘ 1 ï ɺʨʝʤʷ ʧʣʘʚʘʥʠʷ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭʪ ʩʠʬʘʮʠʷʤʠ ʤʳʰʝʡ ʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ 

ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʦʡ ʮʝʪʨʘʨʠʠ 

ɺʨʝʤʷ ʧʣʘʚʘʥʠʷ ʄʳʰʠ ʩ 

ʩʠʬʘʮʠʦʟʦʤ, ʥʝ 

ʧʦʣʫʯʘʚʰʠʝ 

ʧʨʝʧʘʨʘʪ 

ʮʝʪʨʘʨʠʶ 

ʄʳʰʠ ʩ 

ʩʠʬʘʮʠʦʟʦʤ, 

ʧʦʣʫʯʘʚʰʠʝ 

ʧʨʝʧʘʨʘʪ 

ʮʝʪʨʘʨʠʶ 

ʂʦʥʪʨʦʣʴ / 

ʞʠʚʦʪʥʳʝ ʙʝʟ 

ʛʝʣʴʤʠʥʪʦʚ, 

ʥʝ 

ʧʦʣʫʯʘʚʰʠʝ 

ʧʨʝʧʘʨʘʪ 

ʮʝʪʨʘʨʠʶ 

ʂʦʥʪʨʦʣʴ / 

ʞʠʚʦʪʥʳʝ ʙʝʟ 

ʛʝʣʴʤʠʥʪʦʚ, 

ʧʦʣʫʯʘʚʰʠʝ 

ʧʨʝʧʘʨʘʪ 

ʮʝʪʨʘʨʠʶ 

Behavioral despair test 

(BDT), ʩʝʢ. 
1200Ñ150 2800Ñ60 2400Ñ600 3610Ñ250 

ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ 

ʩ ʥʘʛʨʫʟʢʦʡ (ʊʇʇʅ), ʩʝʢ. 
180Ñ60 360Ñ10 480Ñ40 660Ñ60 

 

ʇʨʠ ʵʪʦʤ ʘʥʪʠʛʝʣʴʤʠʥʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʮʝʪʨʘʨʠʠ, ʜʦʧʦʣʥʝʥʳ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ 

ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʬʘʮʠʡ ʠ ʵʣʠʤʠʥʠʨʦʚʘʪʴ ʠʭ, ʥʦ 

ʠʧʦʚʳʰʘʪʴ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. ʊʝʩʪʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʧʣʘʚʘʥʠʷ BDT ʠ ʊʇʇʅ, ʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣʠ 

ʧʦʚʳʰʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʧʨʠ 

ʜʘʯʝ ʮʝʪʨʘʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ 

ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʘʥʥʦʛʦ 

ʣʠʰʘʡʥʠʢʘ ʚ ʚʠʚʘʨʠʷʭ, ʟʦʦʤʘʛʘʟʠʥʘʭ, 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʮʝʥʪʨʘʭ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʬʘʮʠʦʟʘ ʩʨʝʜʠ ʤʳʰʝʡ 

[2-5].  

ɿʘʢʣʶʯʝʥʠʝ. ʉʠʬʘʮʠʦʟʳ ʷʚʣʷʶʪʩʷ 

ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʘʟʚʝʜʝʥʠʷ ʤʝʣʢʠʭ 

ʛʨʳʟʫʥʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʦʩʪʠʛʥʫʪʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʙʦʨʴʙʝ ʩ 

ʥʝʤʘʪʦʜʦʟʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʩʠʬʘʮʠʦʟʘʤʠ, 

ʠ ʭʦʪʷ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʘʨʩʝʥʘʣ 

ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʝʤʘʪʦʮʠʜʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ (ʤʝʙʝʥʜʘʟʦʣ, ʘʣʴʙʝʥʜʘʟʦʣ ʠ 

ʜʨ.), ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʧʦʠʩʢ 

ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʘʥʪʠʛʝʣʴʤʠʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʘʥʪʠʛʝʣʴʤʠʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʮʝʪʨʘʨʠʠ, 

ʜʦʧʦʣʥʝʥʳ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʠ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ 

ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʠʬʘʮʠʡ ʠ 

ʵʣʠʤʠʥʠʨʦʚʘʪʴ ʠʭ, ʥʦ ʠ ʧʦʚʳʰʘʪʴ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ʊʝʩʪʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ BDT ʠ 

ʊʇʇʅ, ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʦʜʪʚʝʨʜʠʣʠ ʧʦʚʳʰʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʠʣ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʜʘʯʝ ʮʝʪʨʘʨʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʜʘʥʥʦʛʦ ʣʠʰʘʡʥʠʢʘ ʚ ʚʠʚʘʨʠʷʭ, 

ʟʦʦʤʘʛʘʟʠʥʘʭ, ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʘʭ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʬʘʮʠʦʟʘ ʩʨʝʜʠ 

ʤʳʰʝʡ [2-5]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʜʝʨʞʘʥʳ ʛʨʘʥʪʦʤ 

ʈʅʌ 24-26-00043 çʀʟʫʯʝʥʠʝ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʧʨʠ ʥʝʤʘʪʦʜʦʟʘʭ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʚ ʧʨʠ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠè 

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɻʘʡʬʫʪʜʠʥʦʚʘ, ɸ. ʈ. ɺʣʠʷʥʠʝ 

ʚʦʟʨʘʩʪʘʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʟʠʜʘ ʥʘʪʨʠʷ 

ʥʘ ʘʙʦʨʠʛʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʧʦʣʝʚʳʭ ʧʦʯʚ 

/ ɸ. ʈ. ɻʘʡʬʫʪʜʠʥʦʚʘ, ʃ. ʀ. ɼʦʤʨʘʯʝʚʘ,          

ʅ. ɺ. ɼʨʦʟʜʦʚʘ, ɼ. ʃ. ʉʪʘʨʢʦʚʘ,                        

ʆ. ɹ. ɾʜʘʥʦʚʘ, ʉ. ʇ. ɸʰʠʭʤʠʥ // ɺ ʩʙ.: 

ɹʠʦʜʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʩʠʩʪʝʤ. X ɺʩʝʨ. 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜ. ʫʯʘʩʪʠʝʤ. ï 2012. ï ʉ. 138-141. 

2. ɽʤʝʣʴʷʥʦʚʘ, ʅ. ɹ. ɺʣʠʷʥʠʝ 

ʩʠʬʘʮʠʦʟʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ / ʅ. ɹ. ɽʤʝʣʴʷʥʦʚʘ,              

ʆ. ʇ. ʂʫʨʥʦʩʦʚʘ // ʈʦʩʩʠʡʩʢʠʡ 

ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 2022. ï ʊ. 

16. ï ˉ 3. ï ʉ. 296-302. 

3. ɾʜʘʥʦʚʘ, ʆ. ɹ. ʂ ʚʦʧʨʦʩʫ ʦ 

ʚʣʠʷʥʠʠ ʠʥʚʘʟʠʠ ʩʠʬʘʮʠʷʤʠ ʥʘ ʪʝʩʪʳ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʫ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ // ʆ. ɹ. ɾʜʘʥʦʚʘ, 

ʆ. ɺ. ʏʘʩʦʚʩʢʠʭ, ɼ. ɺ. ʈʦʩʩʦʭʠʥ // ʋʯʝʥʳʝ 

ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. 



92  

ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2023. ï ʊ. 254. ï ˉ 2. ï                

ʉ. 98-101. 

4. ʂʣʠʤʦʚʘ, ɽ. ʉ. ʇʘʨʘʟʠʪʦʬʘʫʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʛʨʳʟʫʥʦʚ / ɽ. ʉ. ʂʣʠʤʦʚʘ,   

ʊ. ɺ. ɹʘʙʠʥʮʝʚʘ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ 

ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. 

ʂʘʟʘʥʴ. ï 2019. ï ʊ. 240. ï ˉ 4. ï ʉ. 105-

108. 

5. ʄʘʩʣʝʥʥʠʢʦʚʘ, ʆ. ɺ. ʉʠʬʘʮʠʦʟ 

ʛʨʳʟʫʥʦʚ ʠ ʝʛʦ ʵʢʦʣʦʛʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ /                          

ʆ. ɺ. ʄʘʩʣʝʥʥʠʢʦʚʘ, ɺ. ɺ. ɽʨʦʬʝʝʚʘ,                    

ɺ. ʇ. ʇʫʭʣʷʥʢʦ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2014. ï ˉ 9-7. ï ʉ. 1542. 

6. ʄʘʨʪʫʩʝʚʠʯ, ɸ. K. 

ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 

ʟʦʦʥʦʟʘʭ ʥʘ ʤʦʜʝʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ / ɸ. K. ʄʘʨʪʫʩʝʚʠʯ,                         

ʆ. ɹ. ɾʜʘʥʦʚʘ // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʇʦʚʦʣʞʩʢʠʡ ʨʝʛʠʦʥ. ï 

2006. ï ˉ 1 (22). ï ʉ. 30-39. 

7. ʄʫʪʦʰʚʠʣʠ, ʃ. ʈ. ɻʝʣʴʤʠʥʪʦʟʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʠ ʠʭ ʟʥʘʯʝʥʠʝ /                        

ʃ. ʈ. ʄʫʪʦʰʚʠʣʠ, ʆ. ɹ. ɾʜʘʥʦʚʘ,                       

ʆ. ɺ. ʏʘʩʦʚʩʢʠʭ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ 

ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ï 2016. ï ˉ 7-1. ï ʉ. 125.  

8. ʏʝʨʝʧʘʥʦʚ, ɸ. ɸ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʛʝʣʴʤʠʥʪʦʟʦʚ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʚʦʟʙʫʜʠʪʝʣʝʡ: 

ʘʪʣʘʩ / ɸ. ɸ. ʏʝʨʝʧʘʥʦʚ. ï ʄ.: ʂʦʣʦʩ, 2001. 

ï 76 ʩ. 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈɽʇɸʈɸʊɸ ʀɿ ʎɽʊʈɸʈʀʀ ʀʉʃɸʅʉʂʆʁ  

ʇʈʀ ɼɽɻɽʃʔʄʀʅʊʀɿɸʎʀʀ ɹɽʃʓʍ ʄʓʐɽʁ  

 

ɾʜʘʥʦʚʘ ʆ.ɹ., ʏʘʩʦʚʩʢʠʭ ʆ.ɺ., ʆʢʫʣʦʚʘ ʀ.ʀ., ɹʝʨʝʟʠʥʘ ʖ.ɸ., ʇʝʨʝʚʦʟʯʠʢʦʚʘ ʄ.ɸ.,  

ʈʫʩʩʢʠʭ ɸ.ʀ., ʈʘʩʩʦʭʠʥ ɼ.ɺ. 

ʈʝʟʶʤʝ 

 

Bʦʟʙʫʜʠʪʝʣʴ ʩʠʬʘʮʠʦʟʘ ʤʳʰʝʡ ʠʟʫʯʘʝʪʩʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ ʤʦʜʝʣʴ ʥʝʤʘʪʦʜʦʟʘ. ʊʘʢʞʝ ʦʥ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʠ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʞʠʚʦʪʥʳʭ. ʋʯʠʪʳʚʘʷ 

ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʨʘʟʨʘʙʦʪʢʘ ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʚʠʚʘʨʠʷʭ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʠʬʘʮʠʦʟʦʤ. ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʤʝʭʘʥʦʦʙʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʮʝʪʨʘʨʠʠ ʠʩʣʘʥʜʩʢʦʡ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ, ʧʦʤʠʤʦ ʭʦʨʦʰʝʛʦ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʦʛʦ ʵʬʬʝʢʪʘ, 

ʦʪʤʝʯʘʣʠ ʥʦʨʤʘʣʠʟʘʮʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʪʝʩʪʘʭ çʦʪʢʨʳʪʦʛʦ ʧʦʣʷè ʠ 

çʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

THE USE OF A DRUG FROM THE ICELANDIC CETRARIA IN THE DEWORMING OF 

WHITE MICE 

 

Zhdanova O.B., Chasovskikh O.V., Okulova I.I., Berezina Yu.A., Perevozchikova M.A., 

 Russkikh A.I., Rassokhin D.V. 

Summary 

 

The causative agent of mouse syphaciosis is being studied by medical and veterinary 

specialists as a model of nematodosis. But also, in addition to the fact that it can pose a danger to 

humans and cause violations of homeostasis and physiological parameters in animals. Considering 

the above, the development of therapeutic and preventive measures in vivariums to combat 

syphaciosis is very relevant. When feeding a mechanized preparation of cetraria Icelandic for a 

week, in addition to a good antiparasitic effect, normalization of physiological parameters in the 

"open field" and "forced swimming" tests, as well as hematological parameters, was noted.
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ʉʊɸʊʀʉʊʀʂɸ ʆʇʋʍʆʃɽʁ ʉʆɹɸʂ, ɼʀɸɻʅʆʉʊʀʈʋɽʄʓʍ ɺ ɺɽʊɽʈʀʅɸʈʅʆʁ 
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ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘè 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʣʦʭʦ ʦʩʚʝʱʝʥ ʚʦʧʨʦʩ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, 

ʪʘʢ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʚ ʣʫʯʰʝʤ 

ʩʣʫʯʘʝ, ʬʠʢʩʠʨʫʶʪʩʷ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʢʣʠʥʠʢʘʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʥʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʥʘʣʠʟʫ, ʦʜʥʘʢʦ, ʜʣʷ 

ʫʩʧʝʰʥʦʡ ʙʦʨʴʙʳ ʩ ʜʘʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʤʠ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʩʣʫʯʘʝʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʩʦʙʘʢ 

ʚ ʦʜʥʦʡ ʠʟ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢ ʚ ʛʦʨʦʜʝ 

ʇʝʨʤʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 

ʥʘ ʙʘʟʝ ʢʨʫʧʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʠ 

ʩʦʛʣʘʩʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʩʚʝʜʝʥʠʷʤ ʟʘ 

2022 ʛʦʜ. ɿʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʫ ʩʦʙʘʢ 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʦʜʥʘʢʦ ʢʦʤʧʣʝʢʩʥʳʝ 

ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʦ 42 ʩʣʫʯʘʷʤ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʪʦʜʦʚ. ɸʥʘʤʥʝʟ ʞʠʟʥʠ ʠ ʙʦʣʝʟʥʠ 

ʩʦʙʠʨʘʣʠ ʩʦ ʩʣʦʚ ʚʣʘʜʝʣʴʮʝʚ ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʤʦʤʝʥʪ 

ʧʨʠʝʤʘ. ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʤʝʪʦʜʘ 

ʧʨʠʤʝʥʷʣʠ ʬʠʟʠʢʘʣʴʥʳʡ ʦʩʤʦʪʨ ʠ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ 

ʘʧʧʘʨʘʪʝ ZoomedVX-400. ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʋɿ-ʘʧʧʘʨʘʪʝ 

Mindray Vetus 7. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʤʝʪʦʜ ʚʢʣʶʯʘʣ 

ʘʥʘʣʠʟ ʢʨʦʚʠ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ çAbaxis VetScan HM5 v2.4è ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çDogè, ʘ 

ʪʘʢʞʝ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ MNCHIP Pointcare V3 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʢ-ʨʝʘʛʝʥʪʦʚ (MNCHIP, 

ʂʠʪʘʡ). 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʠʩʩʝʯʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚʳʧʦʣʥʷʣʠ ʚ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ VetUnion (ʛ. 

ʄʦʩʢʚʘ). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ 

ʘʥʘʣʠʟʫ 42 ʦʙʨʘʱʝʥʠʡ ʧʦ ʧʦʚʦʜʫ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʩʦʙʘʢ ʟʘ 2022 ʛʦʜ ʥʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʉʨʝʜʠ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʢʣʠʥʠʢʫ 

ʩʦʙʘʢ ʧʨʝʦʙʣʘʜʘʣʠ ʞʠʚʦʪʥʳʝ ʩʪʘʨʰʝ 10 

ʣʝʪ ï 22 ʩʣʫʯʘʷ (52,3 %), ʥʘʠʤʝʥʝʝ ʨʝʜʢʦ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʫ ʦʩʦʙʝʡ ʚ ʚʦʟʨʘʩʪʝ 0-4 ʛʦʜʘ ï 4 ʩʣʫʯʘʷ (9,5 

%) (ʈʠʩʫʥʦʢ 1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʱʝ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʫ ʧʦʞʠʣʳʭ (ʚʦʟʨʘʩʪʥʳʭ) 

ʞʠʚʦʪʥʳʭ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ 

ʢʣʝʪʦʢ ʜʝʡʩʪʚʠʝʤ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, 

ʢʦʪʦʨʳʝ ʫʛʥʝʪʘʶʪ ʬʫʥʢʮʠʠ ʠʤʤʫʥʠʪʝʪʘ, 

ʚʳʟʳʚʘʶʪ ʩʪʘʨʝʥʠʝ ʛʝʥʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʭʨʦʤʦʩʦʤʘʭ [12, 13]. 

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʜʘʥʥʳʤ, 

ʩʨʝʜʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʮʠʝʥʪʦʚ-ʩʦʙʘʢ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʙʝʩʧʦʨʦʜʥʳʝ ʞʠʚʦʪʥʳʝ ï 11 ʛʦʣʦʚ (26,1 

%), ʨʝʞʝ ʩʦʙʘʢʠ ʧʦʨʦʜ ʥʝʤʝʮʢʘʷ ʦʚʯʘʨʢʘ ï 

5 ʛʦʣʦʚ (11,9 %) ʠ ʬʨʘʥʮʫʟʩʢʠʡ ʙʫʣʴʜʦʛ ï 

4 (9,5 %), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʧʦʨʦʜ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʦ (ʈʠʩʫʥʦʢ 2).  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʩʧʦʨʦʜʥʳʭ 

ʩʦʙʘʢ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʚʦ-ʧʝʨʚʳʭ, 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʝʡ ʙʝʟʜʦʤʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʢ ʪʦʤʫ ʞʝ, ʟʘʯʘʩʪʫʶ 

ʥʝʢʘʩʪʨʠʨʦʚʘʥʥʳʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʱʝ 

ʙʦʣʴʰʝʤʫ ʝʝ ʫʚʝʣʠʯʝʥʠʶ. ɺʦ-ʚʪʦʨʳʭ, ʚ 
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ʛʦʨʦʜʝ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʠʶʪʦʚ ʜʣʷ 

ʞʠʚʦʪʥʳʭ, ʩʦʙʘʢʠ ʠʟ ʢʦʪʦʨʳʭ ʯʘʩʪʦ 

ʩʪʘʥʦʚʷʪʩʷ ʧʘʮʠʝʥʪʘʤʠ ʜʘʥʥʦʡ ʢʣʠʥʠʢʠ.  

 

 
ʈʠʩʫʥʦʢ 1 ïɺʦʟʨʘʩʪʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʦʧʫʭʦʣʝʚʦʤʫ ʧʨʦʮʝʩʩʫ, ʛʦʣ. 

 

 
ʈʠʩʫʥʦʢ 2 ïʇʦʨʦʜʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʦʧʫʭʦʣʝʚʦʤʫ ʧʨʦʮʝʩʩʫ, ʛʦʣ. 

 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ, ʥʝʢʦʪʦʨʳʝ ʧʦʨʦʜʳ ʩʦʙʘʢ 

ʠʤʝʶʪ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, 

ʥʝʤʝʮʢʠʝ ʦʚʯʘʨʢʠ ʩʢʣʦʥʥʳ ʢ 

ʛʝʤʘʥʛʠʦʩʘʨʢʦʤʝ, ʥʦʜʫʣʷʨʥʦʤʫ 

ʜʝʨʤʘʪʦʬʠʙʨʦʟʫ ʠ ʤʝʣʘʥʦʤʝ [14, 17], 

ʬʨʘʥʮʫʟʩʢʠʝ ʙʫʣʴʜʦʛʠ ʠ ʚʝʡʤʘʨʘʡʥʝʨʳ - ʢ 

ʦʧʫʭʦʣʷʤ ʪʫʯʥʳʭ ʢʣʝʪʦʢ [2, 3, 5]. ɺ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʫ ʥʝʤʝʮʢʠʭ ʦʚʯʘʨʦʢ ʙʳʣʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʜʚʘ ʩʣʫʯʘʷ ʢʘʨʮʠʥʦʤʳ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʧʦ ʦʜʥʦʤʫ ʩʣʫʯʘʶ 

ʪʨʠʭʦʬʦʣʣʠʢʫʣʦʤʳ, ʢʝʨʘʪʦʘʢʘʥʪʦʤʳ ʠ 

ʧʠʦʛʨʘʥʫʣʝʤʘʪʦʟʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʩ 

ʬʠʙʨʦʟʦʤ. ʋ ʬʨʘʥʮʫʟʩʢʠʭ ʙʫʣʴʜʦʛʦʚ - 

ʘʜʝʥʦʩʢʚʘʤʦʟʥʳʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʘʜʝʥʦʤʘ ʠ ʛʘʤʘʨʪʦʤʘ ʢʦʞʠ, 

ʘʜʝʥʦʤʠʦʵʧʠʪʝʣʠʦʤʘ, ʯʪʦ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʦʥʢʦʣʦʛʦʚ ʠ 

ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʠʥʦʡ 

ʵʪʠʦʣʦʛʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.   

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʚʦʪʥʳʭ ʩ ʦʧʫʭʦʣʷʤʠ ʥʝ 

ʙʳʣʠ ʢʘʩʪʨʠʨʦʚʘʥʳ ï 38 ʛʦʣʦʚ (90,4 %). 

ɼʘʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʦʙʲʷʩʥʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝʤ 
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ʚʣʘʜʝʣʴʮʝʚ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʢʘʩʪʨʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ [9]. 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʯʘʱʝ ʚʳʷʚʣʷʣʠʩʴ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ (67 %), ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʢʘʨʮʠʥʦʤʳ (20 %). 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʳʷʚʣʝʥʳ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ 

ʞʝʣʝʟʠʩʪʦʡ ʪʢʘʥʠ, ʣʠʤʬʦʤʳ ʠ ʦʧʫʭʦʣʠ 

ʩʝʤʝʥʥʠʢʦʚ (ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3 - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʩʦʙʘʢ 

 

ʇʦ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʝʦʙʣʘʜʘʣʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ 

ʢʣʝʪʯʘʪʢʠ - 18 ʩʣʫʯʘʝʚ (42,86 %). ʅʝʤʥʦʛʦ 

ʨʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ - 11 ʩʣʫʯʘʝʚ (26,19 %).  

ɺʳʷʚʣʝʥʥʘʷ ʥʘʤʠ ʩʪʘʪʠʩʪʠʢʘ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ 

ʜʘʥʥʳʤʠ [1, 9, 10, 11, 16]. ʆʧʫʭʦʣʠ ʢʦʞʠ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʪʨʘʛʠʚʘʣʠ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦ 

ʢʦʞʫ, ʪʘʢ ʠ ʝʝ ʧʨʠʜʘʪʢʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʨʝʦʙʣʘʜʘʣʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʣʠʢʫʣʘ. 

ʄʳ ʩʨʘʚʥʠʣʠ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ 

ʨʝʟʫʣʴʪʘʪʳ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘʰʠʭ ʢʦʣʣʝʛ. ʊʘʢ, ʧʦ 

ʜʘʥʥʳʤ ʅʝʛʦʜʥʳʭ ɼ.ɸ. ʟʘ ʧʝʨʠʦʜ ʩ 2014 

ʧʦ 2016 ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʨʦʩʣʦ, ʧʨʠʯʝʤ, ʧʠʢ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪʥʫʶ ʛʨʫʧʧʫ 7-8 ʣʝʪ. 

ʉʨʝʜʠ ʚʩʝʭ ʧʘʪʦʣʦʛʠʡ ʧʨʝʦʙʣʘʜʘʶʪ 

ʣʠʤʬʦʤʳ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ 

[7], ʪʦʛʜʘ ʢʘʢ ʥʘ ʦʧʫʭʦʣʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠʭʦʜʠʪʩʷ ʣʠʰʴ 2 % 

[8].  

ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʷʚʣʷʝʤʳʭ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʩʦʙʘʢ 

ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ. 

ʅʘʧʨʠʤʝʨ, ʚ ʂʘʟʘʥʠ ʟʘ 2013-2016 ʛʛ. ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʫ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ 

ʚʳʨʦʩ ʩ 32 ʜʦ 57 %. ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʨʝʜʠ 

ʚʩʝʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʷʚʣʷʣʠ ʣʠʤʬʦʤʫ ʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ, 

ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 8-15 

ʛʦʜʘʤ [6].  

ʇʦ ʜʘʥʥʳʤ ʀʰʝʥʙʘʝʚʦʡ ʉ.ʅ. 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʣʫʯʘʝʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʢʦʞʠ ʫ 
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ʩʦʙʘʢ ʥʘʯʠʥʘʝʪʩʷ ʩ 4 ʣʝʪ, ʜʦʩʪʠʛʘʝʪ ʧʠʢʘ ʢ 

8 ʛʦʜʘʤ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʢ 

ʦʜʠʥʘʜʮʘʪʠʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ [4]. ɺ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥ ʧʠʢ ʥʘ 

ʫʨʦʚʥʝ 9 ʣʝʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʢ 

12 ʛʦʜʘʤ. 

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʫ ʩʫʢ ʦʪ 4 ʜʦ 

16 ʣʝʪ, ʧʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʛʨʫʧʧʫ ʦʪ 7 ʜʦ 10 ʣʝʪ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1, 9, 

15, 16]. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʩʪʘʪʠʩʪʠʢʫ ʚʳʷʚʣʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ 

ʧʨʠʤʝʨʝ ʨʘʙʦʪʳ ʦʜʥʦʡ ʠʟ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʢʣʠʥʠʢ ʛʦʨʦʜʘ ʇʝʨʤʠ, ʤʳ ʧʨʠʰʣʠ ʢ 

ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 

1. ʂ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʢʣʦʥʥʳ 

ʥʝʢʘʩʪʨʠʨʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ ʚ ʚʦʟʨʘʩʪʝ 

ʩʪʘʨʰʝ 6 ʣʝʪ. 

2. ʇʦʨʦʜʥʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ 

ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʫʙʲʝʢʪʠʚʥʘ, ʪʘʢ 

ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʘ ʚʳʙʦʨʢʘ ʩʨʝʜʠ 

ʢʦʥʢʨʝʪʥʳʭ ʧʦʨʦʜ.   

3. ʂʦʣʠʯʝʩʪʚʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚʪʨʦʝ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ. 

4. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫ ʩʦʙʘʢ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʧʫʭʦʣʠ ʢʦʞʠ, ʘ ʚʪʦʨʦʝ ʤʝʩʪʦ 

ʩʨʝʜʠ ʚʩʝʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʟʘʥʠʤʘʶʪ 

ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ.  
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ʀʚʘʥʦʚ ɺ.ɸ., ɺʦʣʢʦʚ ʉ.ɺ., ʉʠʚʢʦʚʘ ʊ.ʅ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩʣʫʯʘʝʚ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʩʦʙʘʢ ʚ ʦʜʥʦʡ ʠʟ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢ ʚ ʛʦʨʦʜʝ ʇʝʨʤʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʢʣʦʥʥʳ 

ʥʝʢʘʩʪʨʠʨʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 6 ʣʝʪ. ʇʦʨʦʜʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʫʙʲʝʢʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʘ ʚʳʙʦʨʢʘ ʩʨʝʜʠ 

ʢʦʥʢʨʝʪʥʳʭ ʧʦʨʦʜ. ʂʦʣʠʯʝʩʪʚʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚʪʨʦʝ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫ ʩʦʙʘʢ ʚʩʪʨʝʯʘʶʪʩʷ ʦʧʫʭʦʣʠ 

ʢʦʞʠ, ʘ ʚʪʦʨʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʟʘʥʠʤʘʶʪ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ.  

 

STATISTICS OF CANINE TUMORS DIAGNOSED IN THE VETERINARY CLINIC  

OF PERM CITY 

Ivanov V.A., Volkov S.V., Sivkova T.N. 

Summary 

 

The aim of the study was to conduct a statistical study of cases of tumurs in dogs in one of 

the veterinary clinics in the city of Perm. The results of the study showed that non-castrated animals 

aged over 6 years were more predisposed to cancer. Breed predisposition to tumors in this study is 

subjective, as there is insufficient sampling among specific breeds. The number of malignant 

epithelial neoplasms is three times higher than that of benign ones. The most common tumors found 

in dogs are skin ones, and the second place among all neoplasms is occupied by mammary tumors.
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ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʧʨʠʨʦʜʥʦʝ ʩʳʨʴʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʢʨʳʩʳ, 

ʤʘʩʩʘ ʪʝʣʘ, ʤʘʩʩʘ ʦʨʛʘʥʦʚ, ʤʘʩʩʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

Keywords: chronic toxicity, natural raw materials, laboratory rats, body weight, mass of 

organs, mass coefficient 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʚ ʣʝʯʝʥʠʠ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʜʥʠʤ 

ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ 

ʧʨʦʜʫʢʪʳ ʧʯʝʣʦʚʦʜʩʪʚʘ, ʛʨʠʙʳ, ʘ ʪʘʢʞʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ. ɹʝʟʫʩʣʦʚʥʦ, ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʝʥʠʪʴ ʠ ʠʩʢʣʶʯʠʪʴ ʠʟ ʠʤʝʶʱʝʛʦʩʷ 

ʘʨʩʝʥʘʣʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ, ʦʜʥʘʢʦ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ 

ʚʢʣʶʯʝʥʠʷ ʚ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʤʥʦʞʝʩʪʚʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ, ʛʣʘʚʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʝ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʆʜʥʘʢʦ çʫʩʣʦʚʥʘʷè ʙʝʟʚʨʝʜʥʦʩʪʴ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʠʭ 

ʩʦʩʪʘʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʥʝʞʝʣʘʪʝʣʴʥʳʝ 

ʨʝʘʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʋʯʠʪʳʚʘʷ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʚʩʝ ʚʥʦʚʴ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʜʦʣʞʥʳ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʜʦʢʣʠʥʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ, ʦʜʥʦʡ ʠʟ 

ʩʪʫʧʝʥʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ 

ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʝʛʦ 

ʜʣʠʪʝʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ [1, 8]. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʭʨʦʥʠʯʝʩʢʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʥʦʚʦʛʦ ʩʨʝʜʩʪʚʘ ʠʟ 

ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʧʦʜ ʣʘʙʦʨʘʪʦʨʥʳʤ 

ʰʠʬʨʦʤ çKN-73è. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʜʤʝʪʦʤ ʥʘʩʪʦʷʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʦ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʥʘ 

ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʣʦʛʠʠ ʠ 

ʨʘʜʠʦʙʠʦʣʦʛʠʠ ʂʘʟʘʥʩʢʦʡ ɻɸɺʄ 

ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʝʜʩʪʚʦ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʆʮʝʥʢʫ ʧʘʨʘʤʝʪʨʦʚ 

ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʵʪʘʧʝ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʇʨʘʚʠʣʘʤʠ 

ʥʘʜʣʝʞʘʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ 

(ʇʨʠʢʘʟ ʄɿ ʈʌ ˉ 199ʥ ʦʪ 01.04.2016 ʛ. 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʥʘʜʣʝʞʘʱʝʡ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠè) ʠ ɼʠʨʝʢʪʠʚʦʡ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ 2010/63/ɽʉ ʦ ʟʘʱʠʪʝ 

ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʥʘʫʯʥʳʭ 

ʮʝʣʝʡ [2, 7, 9, 12]. ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʠʤʩʷ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʠʟʫʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ 
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ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʙʝʣʭr ʢʨʳʩʘʭ ʦʙʦʝʛʦ ʧʦʣʘ 

ʤʘʩʩʦʡ ʪʝʣʘ 180,0 ï 200,0 ʛ., ʠʟ ʯʠʩʣʘ 

ʢʦʪʦʨʳʭ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 6 ʛʨʫʧʧ, ʧʦ 6 

ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ, ʩʦʙʣʶʜʘʷ ʧʨʠʥʮʠʧ 

ʧʘʨ-ʘʥʘʣʦʛʦʚ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʩʪʘʚʠʣʘ 30 ʩʫʪʦʢ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʢʨʳʩʘʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʩʪʚʦ 

ʠʥʲʝʮʠʨʦʚʘʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 0,5 

ʤʣ ʥʘ ʛʦʣʦʚʫ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʥʦ-

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ, ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʚ 

ʜʦʟʝ 0,1 ʤʣ (1/50 ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʜʦʟʳ) ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ï 1,0 ʤʣ, ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʫʶ 

ʫʩʣʦʚʥʦ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ. ɾʠʚʦʪʥʳʤ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʧʨʠʤʝʥʷʣʠ ʚʦʜʫ ʜʣʷ 

ʠʥʲʝʢʮʠʡ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦʟʘʭ. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ, ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ, ʧʨʦʮʝʩʩ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ ʠ 

ʚʦʜʳ, ʘʢʪʳ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ, ʜʝʬʝʢʘʮʠʠ ʠ 

ʛʨʫʤʠʥʛʘ, ʩʣʝʜʠʣʠ ʟʘ ʜʠʥʘʤʠʢʦʡ ʤʘʩʩʳ 

ʪʝʣʘ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʢʨʳʩ ʚ ʥʘʯʘʣʝ ʠ 

ʧʦ ʦʢʦʥʯʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʚʳʯʠʩʣʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʛʦ ʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʦʚ. ʅʘ 30 ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʠʚʦʪʥʳʝ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʧʦʜʚʝʨʛʘʣʠʩʴ ʵʚʪʘʥʘʟʠʠ ʩ ʧʦʤʦʱʴʶ 

ʵʬʠʨʘ ʜʠʵʪʠʣʦʚʦʛʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʟʘʙʦʨʘ ʢʨʦʚʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʧʫʪʝʤ 

ʜʝʢʘʧʠʪʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ 

ʚʩʢʨʳʪʠʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʤʘʢʨʦʢʘʨʪʠʥʳ 

ʠ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʘʩʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɺʟʚʝʰʠʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ PKS 0618D, ʤʘʩʩʫ 

ʦʨʛʘʥʦʚ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʮʠʬʨʦʚʳʭ ʚʝʩʘʭ 

ɸwdopplksa (ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 0,5 ʛ). 

ʄʘʩʩʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʩʯʠʪʳʚʘʣʠ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʬʦʨʤʫʣʝ: 

 

 
 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʝʛʦ 

ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʦʨʛʘʥʳ ʠʣʠ ʮʝʣʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʚʚʝʜʝʥʠʠ. ʆʜʥʠʤ ʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, 

ʷʚʣʷʝʪʩʷ ʤʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, 

ʢʦʪʦʨʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ [3]. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ 

ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʥʝ ʚʣʠʷʝʪ ʥʘ ʤʘʩʩʫ 

ʦʨʛʘʥʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ (ʊʘʙʣʠʮʘ 1). ʄʘʩʩʘ 

ʠʟʫʯʘʝʤʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʞʠʚʦʪʥʦʛʦ. ʊʦʧʦʛʨʘʬʠʷ ʠʭ ʚ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʥʝ ʥʘʨʫʰʝʥʘ, ʢʨʦʚʦʠʟʣʠʷʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʤʘʢʨʦʢʘʨʪʠʥʘ ʦʨʛʘʥʦʚ 

ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʡ ʚ ʢʦʥʪʨʦʣʝ. ʆʜʥʘʢʦ 

ʦʪʤʝʯʝʥʳ ʚʠʟʫʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʤʘʢʨʦʢʘʨʪʠʥʝ ʧʝʯʝʥʠ ʦʧʳʪʥʳʭ ʢʨʳʩ, 

ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʧʦʷʚʣʝʥʠʠ ʤʦʟʘʠʯʥʦʛʦ 

ʨʠʩʫʥʢʘ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʨʘʩʥʦ-

ʢʦʨʠʯʥʝʚʳʭ ʫʯʘʩʪʢʦʚ ʩʦ ʩʚʝʪʣʳʤʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʠʩʧʳʪʫʝʤʦʛʦ 

ʩʨʝʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ, ʥʠʞʥʠʡ ʦʩʪʨʳʡ ʢʨʘʡ 

ʧʝʯʝʥʠ, ʚ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʥʝʩʢʦʣʴʢʦ ʧʨʠʪʫʧʣʝʥ, 

ʥʦ ʢʦʥʩʠʩʪʝʥʮʠʷ ʥʝ ʥʘʨʫʰʝʥʘ. ɼʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʤʳ ʩʢʣʦʥʥʳ ʩʚʷʟʳʚʘʪʴ ʩ 

ʚʳʧʦʣʥʷʝʤʳʤʠ ʧʝʯʝʥʴʶ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ 

ʠ ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʚ 

ʦʪʚʝʪ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʩʨʝʜʩʪʚʘ, ʚ 

ʙʦʣʴʰʠʭ ʜʦʟʘʭ [5, 6].  

ʄʘʩʩʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ï 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ 

ʪʦʢʩʠʢʦʣʦʛʠʠ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʥʘʨʫʞʠʪʴ ʦʨʛʘʥ-ʤʠʰʝʥʴ ʪʦʢʩʠʢʘʥʪʘ ʠ 

ʚʳʷʚʠʪʴ ʵʥʜʦʢʨʠʥʥʦ-ʩʚʷʟʘʥʥʳʝ ʵʬʬʝʢʪʳ 

[4]. ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʦʡ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʬʝʨʝʥʩʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʞʠʚʦʪʥʦʛʦ [10] (ʊʘʙʣʠʮʘ 2). ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʦʨʛʘʥʳ-ʤʠʰʝʥʠ ʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 
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ʊʘʙʣʠʮʘ 1 ï ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ (n=6) 

ʆʨʛʘʥ, ʛ 
ɼʦʟʘ 0,5 ʤʣ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʇʝʯʝʥʴ 10,54Ñ0,61 11,87Ñ0,59 

ʉʝʣʝʟʝʥʢʘ 1,35Ñ0,02 1,12Ñ0,03 

ʃʝʛʢʠʝ 1,9Ñ0,12 1,96Ñ0,11 

ʉʝʨʜʮʝ 0,98Ñ0,08 1,1Ñ0,09 

ʇʦʯʢʘ ʧʨʘʚʘʷ 

            ʣʝʚʘʷ 

0,84Ñ0,02 

0,79Ñ0,02 

0,88Ñ0,02 

0,74Ñ0,04 

 ɼʦʟʘ 0,1 ʤʣ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʇʝʯʝʥʴ 10,64Ñ0,47 10,3Ñ0,55 

ʉʝʣʝʟʝʥʢʘ 1,38Ñ0,05 1,34Ñ0,06 

ʃʝʛʢʠʝ 1,9Ñ0,11 1,93Ñ0,08 

ʉʝʨʜʮʝ 0,98Ñ0,07 0,96Ñ0,08 

ʇʦʯʢʘ ʧʨʘʚʘʷ 

            ʣʝʚʘʷ 

0,84Ñ0,04 

0,78Ñ0,04 

0,79Ñ0,05 

0,75Ñ0,05 

 ɼʦʟʘ 1,0 ʤʣ 

 ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʇʝʯʝʥʴ 10,62Ñ0,66 12,88Ñ0,56 

ʉʝʣʝʟʝʥʢʘ 1,41Ñ0,19 1,01Ñ0,14 

ʃʝʛʢʠʝ 1,95Ñ0,09 2,04Ñ0,06 

ʉʝʨʜʮʝ 0,92Ñ0,05 1,16Ñ0,08* 

ʇʦʯʢʘ ʧʨʘʚʘʷ 

            ʣʝʚʘʷ 

0,81Ñ0,04 

0,77Ñ0,05 

0,78Ñ0,06 

0,74Ñ0,05 

 

ʊʘʙʣʠʮʘ 2 ï ʄʘʩʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ, % (n=6) 

 

ʆʨʛʘʥ 

ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ɼʦʟʘ 0,5 ʤʣ 

ʇʝʯʝʥʴ 5,0 5,4 

ʉʝʣʝʟʝʥʢʘ 0,64 0,5 

ʃʝʛʢʠʝ 0,93 0,89 

ʉʝʨʜʮʝ 0,52 0,5 

ʇʦʯʢʘ ʧʨʘʚʘʷ 

            ʣʝʚʘʷ 

0,41 

0,43 

0,41 

0,33 

ɼʦʟʘ 0,1 ʤʣ 

ʇʝʯʝʥʴ 4,8 4,5 

ʉʝʣʝʟʝʥʢʘ 0,62 0,59 

ʃʝʛʢʠʝ 0,86 0,85 

ʉʝʨʜʮʝ 0,44 0,42 

ʇʦʯʢʘ ʧʨʘʚʘʷ 

            ʣʝʚʘʷ 

0,38 

0,35 

0,35 

0,33 

ɼʦʟʘ 1,0 ʤʣ 

ʇʝʯʝʥʴ 5,0 6,1 

ʉʝʣʝʟʝʥʢʘ 0,67 0,48 

ʃʝʛʢʠʝ 0,93 0,97 

ʉʝʨʜʮʝ 0,44 0,55 

ʇʦʯʢʘ ʧʨʘʚʘʷ 

            ʣʝʚʘʷ 

0,39 

0,37 

0,35 

0,34 
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ʄʘʩʩʘ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ ï ʧʦʢʘʟʘʪʝʣʴ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ 

ʘʥʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ. 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦ 

ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʠ 

ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʨʛʘʥʘ ʠʣʠ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [11]. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʪʝʣʘ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ çKN-73è 

 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʥʘʤʠ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʫ 

ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʜʥʘʢʦ, ʧʨʠ 

ʚʟʚʝʰʠʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʨʘʟʥʠʮʘ ʧʦ ʠʟʫʯʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʠʤʝʥʴʰʘʷ ʤʘʩʩʘ 

ʪʝʣʘ ʦʪʤʝʯʝʥʘ ʫ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʜʦʟʦʡ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʠʣʘ 210,3Ñ3,98, ʪʦʛʜʘ ʢʘʢ ʚ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ 

ʥʘʭʦʜʠʣʩʷ ʥʘ ʫʨʦʚʥʝ 219,2Ñ4,56 ʠ 

227,0Ñ5,08. ʇʨʠ ʵʪʦʤ, ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ 

ʧʨʠʨʦʩʪ ʚ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 0,6 ʛ ʧʨʠ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʚ ʜʚʫʭ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ 0,85 ʠ 

1,3 ʛ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʫ ʢʨʳʩ ʪʨʝʪʴʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʪʘʢʞʝ 

ʚʚʦʜʠʣʠ 1,0 ʤʣ, ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 0,75 ʛ, 

ʯʪʦ ʧʨʝʚʦʩʭʦʜʠʪ ʦʧʳʪʥʳʭ ʘʥʘʣʦʛʦʚ ʥʘ 25 

%. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʳ ʩʢʣʦʥʥʳ 

ʩʚʷʟʳʚʘʪʴ ʩ ʜʣʠʪʝʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʠʟʫʯʘʝʤʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʜʦʟʝ, 

ʧʨʝʚʳʰʘʶʱʫʶ ʫʩʣʦʚʥʦ-ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʝʨʚʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʥʘʤʠ 

ʩʨʝʜʩʪʚʦ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʛʦ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʝʛʦ 

ʜʣʠʪʝʣʴʥʦʤ ʚʚʝʜʝʥʠʠ, ʯʪʦ ʥʘʭʦʜʠʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʜʦʟ ʩʨʝʜʩʪʚʘ ʥʝ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʠ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʚʳʨʘʞʝʥʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʦʩʥʦʚʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʚʢʣʶʯʘʷ ʤʘʩʩʫ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʥʝ ʚʳʟʳʚʘʝʪ 

ʚʳʨʘʞʝʥʥʳʭ ʠʟʤʝʥʠʡ ʤʘʩʩʦʚʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ.  
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ʀʅʊɽɻʈɸʃʔʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ɹɽʃʓʍ ʂʈʓʉ ʇʈʀ ɼʃʀʊɽʃʔʅʆʄ ʀʉʇʆʃʔɿʆɺɸʅʀʀ 

ʂʆʄʇʃɽʂʉʅʆɻʆ ʉʈɽɼʉʊɺɸ ʀɿ ʇʈʀʈʆɼʅʆɻʆ ʉʓʈʔʗ 

 

ʂʦʥʘʢʦʚʘ ʀ.ɸ., ʄʝʜʝʪʭʘʥʦʚ ʌ.ɸ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʤ ʧʘʨʝʥʪʝʨʘʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʢʨʳʩʘʭ. ʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʧʨʦʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʜʘʥʥʦʡ ʩʝʨʠʠ ʦʧʳʪʘ 

ʷʚʠʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʤʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʤʘʩʩʘ ʪʝʣʘ ʚ ʜʠʥʘʤʠʢʝ, ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʦ-ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʦʨʛʘʥ-ʤʠʰʝʥʴ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʥʲʝʢʮʠʷʭ ʩʨʝʜʩʪʚʘ ʚ 

ʜʦʟʘʭ 0,1, 0,5 ʠ 1,0 ʤʣ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʘ 100 

%, ʘ ʤʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʤʠ ʦʪʤʝʯʝʥ ʥʘʠʤʝʥʴʰʠʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 

ʤʘʩʩʳ ʪʝʣʘ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩ ʥʘʠʙʦʣʴʰʝʡ ʜʦʟʦʡ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 0,6 ʛ.  

 

INTEGRAL PARAMETERS OF WHITE RATS WITH PROLONGED USE OF A COMPLEX 

REMEDY FROM NATURAL RAW MATERIALS 

 

Konakova I.A., Medetkhanov F.ɸ. 

Summary 

 

The purpose of this article was to study the possible toxic effect of a new complex agent 

with its long-term parenteral use in laboratory rats. The criteria for assessing the manifestation of 

negative consequences in this series of experiments were such indicators as the mass of internal 

organs, body weight in dynamics, as well as an organ-weight coefficient that allows determining the 

target organ during the development of a toxic effect. During the research, it was found that when 

injecting the drug in doses of 0.1, 0.5 and 1.0 ml for 30 days, the safety of experimental animals 

was 100%, and the mass of internal organs at the final stage of the experiment did not differ from 

control analogues. At the same time, we noted the lowest average daily body weight gain in the 

group of animals with the highest dose of the drug, which was 0.6 g. 
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ɺʃʀʗʅʀɽ ɾʀɼʂʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ çACTIVE  MIX è VM 10/20 ʅɸ 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʈʆɺʀ ɹʓʏʂʆɺ 

 

ʂʫʣʠʢʦʚ ɸ.ʅ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ʈʘʚʠʣʦʚ ʈ.ʍ.2,3 ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʂʫʣʠʢʦʚʘ ʄ.ʉ. 1 ï ʢ.ʚʝʪ.ʥ., ɽʞʢʦʚʘ ɸ.ʄ.2 ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 
 

1ʌɻɹʆʋ ɺʆ çʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
2ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
3ʆʉʇ çʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʅ ʈʊè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʪʘʤʠʥʳ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʙʳʯʢʠ 

Keywords: vitamins, microelements, feed additive, bulls 

 

ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʥʝʜʦʩʪʘʪʢʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ 

ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ [2, 3, 9]. ʆʥʠ ʠʤʝʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʭ 

ʧʦʜʘʯʠ ʞʠʚʦʪʥʳʤ [4]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ 

ʧʦʜʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʭʘʨʘʢʪʝʨʝʥ ʨʷʜ 

ʦʙʱʠʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʥʠʞʘʶʱʠʭ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺʠʪʘʤʠʥʳ ʠ ʩʦʝʜʠʥʝʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʞʠʜʢʦʩʪʠ, ʨʝʘʛʠʨʫʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʪʝʨʷʷ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ʜʘʶʪʩʷ ʞʠʚʦʪʥʳʤ ʚʤʝʩʪʝ ʙʝʟ ʫʯʝʪʘ 

ʧʨʦʷʚʣʷʝʤʦʛʦ ʠʤʠ ʘʥʪʘʛʦʥʠʟʤʘ ʠ 

ʩʠʥʝʨʛʠʟʤʘ [8, 10]. ɺʦ ʤʥʦʛʠʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʢʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʝʣʘʪʥʳʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦʷʚʣʝʥʠʝ ʘʥʪʘʛʦʥʠʟʤʘ, ʥʦ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʫʩʪʨʘʥʷʝʪ ʝʛʦ 

ʧʦʣʥʦʩʪʴʶ. ɽʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ. ʆʥʠ 

ʥʝʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ ʠ ʪʨʝʙʫʶʪ 

ʵʤʫʣʴʛʠʨʦʚʘʥʠʷ. ɼʦʙʠʪʴʩʷ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʠʭ ʵʤʫʣʴʩʠʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ 

ʤʠʮʝʣʣ ʫʜʘʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ 

ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʞʠʜʢʠʭ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çActive Mixè VM 10/20 ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʙʳʣʠ ʨʝʰʝʥʳ. 

ʅʝʞʝʣʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʤʝʞʜʫ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʫʜʘʣʦʩʴ 

ʠʟʙʝʞʘʪʴ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʢʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 2 ʨʘʟʥʳʝ ʧʦ ʩʚʦʝʤʫ 

ʩʦʩʪʘʚʫ ʞʠʜʢʦʩʪʠ çActive Mixè VM-10 ʠ 

çActive Mixè VM-20, ʢʦʪʦʨʳʝ 

ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʨʘʟʥʳʭ ʝʤʢʦʩʪʷʭ ʠ ʜʘʶʪʩʷ 

ʞʠʚʦʪʥʳʤ ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʩ 

ʯʝʨʝʜʦʚʘʥʠʝʤ ʯʝʨʝʟ ʩʫʪʢʠ). ʂʨʦʤʝ ʪʦʛʦ, 

ʚʭʦʜʷʱʠʝ ʚ ʠʭ ʩʦʩʪʘʚ ʚʝʱʝʩʪʚʘ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʧʨʦʷʚʣʷʝʤʦʛʦ 

ʠʤʠ ʘʥʪʘʛʦʥʠʟʤʘ ʠʣʠ ʩʠʥʝʨʛʠʟʤʘ. 

ʋʩʚʦʷʝʤʦʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʤʝʜʠ, 

ʤʘʨʛʘʥʮʘ, ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʧʦʚʳʰʝʥʘ ʟʘ 

ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʭʝʣʘʪʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʣʠʛʘʥʜʦʚ ʚ ʥʠʭ ʚʳʩʪʫʧʘʶʪ ʚʝʱʝʩʪʚʘ, 

ʷʚʣʷʶʱʠʝʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ, 

ʩʧʦʩʦʙʥʳʤʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʣʝʛʢʦ 

ʚʢʣʶʯʘʪʴʩʷ ʚ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ.  

ɺ ʩʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚʭʦʜʷʪ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ ʠ 

ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ (ɼɸʌʉ) ʚ ʚʠʜʝ 

ʩʪʘʙʠʣʴʥʦʡ ʤʠʢʨʦʵʤʫʣʴʩʠʠ. ɺ ʤʠʮʝʣʣʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ ʚʝʱʝʩʪʚʘ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʠʭ ʦʢʠʩʣʝʥʠʶ ʠ 

ʫʩʠʣʠʚʘʶʱʠʝ ʚʩʘʩʳʚʘʥʠʝ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ.  

ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩʦʜʝʨʞʠʪ 

ʡʦʜʠʩʪʳʡ ʢʘʣʠʡ, ʚʠʪʘʤʠʥʳ ʉ, ɺ1, ɺ2, ɺ5, 

ɺ6, ɺ9, ʚʠʪʘʤʠʥʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ (L-

ʢʘʨʥʠʪʠʥ ʠ ʭʦʣʠʥ), ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ 

ʞʠʜʢʦʩʪʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʠʪʘʤʠʥʥʦ- 

ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive 
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ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ 

ʥʘ 20 ʙʳʯʢʘʭ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ʚ ɸʆ çʇʫʪʴ 

ʀʣʴʠʯʘè ɿʘʚʴʷʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʯʘʪʦ ʥʘ 

ʞʠʚʦʪʥʳʭ ʚʦʟʨʘʩʪʦʤ ʦʜʠʥ ʤʝʩʷʮ ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʠ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 15-ʪʠ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-

ʘʥʘʣʦʛʦʚ ʙʳʯʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 

ʛʨʫʧʧʳ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ.  ɺ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʷʷ ʤʘʩʩʘ 

ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣʘ 61,2Ñ4,9 ʢʛ, ʚ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 61,3Ñ3,5 ʢʛ. 

ɾʠʚʦʪʥʳʝ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ 

ʦʜʠʥʘʢʦʚʳʡ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ. 

ɼʦ ʜʦʩʪʠʞʝʥʠʷ ʜʚʫʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʠʭ ʨʘʮʠʦʥ ʚʭʦʜʠʣʠ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ, 

ʤʦʣʦʪʘʷ ʟʝʨʥʦʩʤʝʩʴ, ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʝ ʩʝʥʦ; 

ʥʘʯʠʥʘʷ ʩ ʰʝʩʪʠʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ï 

ʢʫʢʫʨʫʟʥʳʡ ʠ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʡ ʩʠʣʦʩ, 

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʝ ʩʝʥʦ, ʤʦʣʦʪʘʷ ʟʝʨʥʦʩʤʝʩʴ 

ʠ ʷʨʦʚʘʷ ʩʦʣʦʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ ʤʦʣʦʪʫʶ 

ʟʝʨʥʦʩʤʝʩʴ ʠ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʫʶ ʟʝʣʝʥʫʶ 

ʪʨʘʚʷʥʫʶ ʤʘʩʩʫ. ɾʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ 

ʫʩʣʦʚʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ɺ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʤ 

1-ʡ (ʧʦʜʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʧʦ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʭʝʤʝ ʜʘʚʘʣʠ ʞʠʜʢʫʶ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çActive Mixè VM 10/20. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʜʢʦʩʪʝʡ 

çActive Mixè VM-10 ʠ çActive Mixè VM-20 

ʯʝʨʝʜʦʚʘʣʠ ʯʝʨʝʟ ʩʫʪʢʠ.  ʅʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʟʠʨʦʚʢʘ 

ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʩʦʩʪʘʚʣʷʣʘ 50 ʤʣ ʥʘ ʛʦʣʦʚʫ 

ʚ ʩʫʪʢʠ, ʘ ʚ ʪʝʯʝʥʠʝ 2-ʛʦ ʤʝʩʷʮʘ ï 60 ʤʣ ʥʘ 

ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ɺ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ 

ʤʝʩʷʮ ʩʫʪʦʯʥʘʷ ʜʦʟʠʨʦʚʢʘ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 

15 ʤʣ (ʠʟ ʨʘʩʯʝʪʘ 0,6 ʤʣ ʥʘ 1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ) ʠ ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʠʛʣʘ 

240 ʤʣ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ.  

ɾʠʚʦʪʥʳʭ 2-ʡ (ʢʦʥʪʨʦʣʴʥʦʡ) 

ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʣʠ ʥʘ ʦʩʥʦʚʥʦʤ ʨʘʮʠʦʥʝ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʚʟʷʪʠʝ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ.  ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʄʝʞʬʘʢʫʣʴʪʝʪʩʢʦʡ 

ʫʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʋʜʤʫʨʪʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (ů). ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʜʚʫʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ-

ʄʘʥʥʘ-ʋʠʪʥʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɾʠʚʦʪʥʳʝ ʦʙʝʠʭ ʛʨʫʧʧ ʜʦ ʥʘʯʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʣʠ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ 

ʜʝʬʠʮʠʪʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. 

ʇʨʠ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʥʠʭ ʦʪʤʝʯʘʣʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʧʳʪʝʮ ʠ ʩʫʩʪʘʚʦʚ, 

ʠʩʢʨʠʚʣʝʥʠʝ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʝʨʠʦʜʠʯʝʩʢʫʶ 

ʜʠʘʨʝʶ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ. 

ɼʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʩʥʠʞʝʥʘ, 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʙʳʯʢʠ ʣʝʞʘʣʠ. 

ɾʠʚʦʪʥʳʝ ʦʙʣʠʟʳʚʘʣʠ ʜʨʫʛ ʜʨʫʛʘ ʠ 

ʥʝʩʲʝʜʦʙʥʳʝ ʧʨʝʜʤʝʪʳ.  

ʋ ʙʳʯʢʦʚ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʯʝʨʝʟ 

2-3 ʥʝʜʝʣʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦʩʴ, ʘ ʯʝʨʝʟ 4-5 

ʥʝʜʝʣʴ ʧʦʣʥʦʩʪʴʶ ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ. ʋ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʥʦ 

ʦʩʪʘʚʘʣʦʩʴ ʧʨʝʞʥʠʤ ʠ ʫʣʫʯʰʠʣʦʩʴ ʣʠʰʴ ʩ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ (ʢ 5-6 

ʤʝʩʷʮʫ ʞʠʟʥʠ). ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʤ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ.  

ʇʨʦʚʝʜʝʥʳ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ (ʊʘʙʣʠʮʘ 

1). 

ʋ ʙʳʯʢʦʚ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʘʢʪʠʚʥʦʩʪʴ ɸʉʊ (ʚ 2-ʭ ʠ 

6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ) ʠ ɸʃʊ (ʚ 6-ʠ ʠ 15-

ʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ). ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, 

ʩʦʜʝʨʞʘʱʝʡ ʚʠʪʘʤʠʥʳ, ʚʠʪʘʤʠʥʦʧʦʜʦʙʥʳʝ 

ʚʝʱʝʩʪʚʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʦʢʘʟʳʚʘʣʦ ʛʝʧʘʪʦʧʨʦʪʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ 
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ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʚ 2-ʭ, 6-ʪʠ ʠ 15-ʪʠ 

ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ. ʏʪʦ ʪʘʢʞʝ ʤʦʞʥʦ 

ʩʚʷʟʘʪʴ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʚʠʪʘʤʠʥʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʩ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪʩʷ 

ʚ ʩʦʩʪʘʚ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʤʥʦʞʝʩʪʚʘ 

ʬʝʨʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʙʝʣʢʦʚʦʤ ʦʙʤʝʥʝ. 

ʇʨʦʚʝʜʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʙʱʝʛʦ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʙʳʯʢʦʚ (ʄÑů, n=10) 
ɺʦʟʨʘʩʪ, 

ʤʝʩ. 
 ̄

ʄʦʯʝʚʠʥʘ, 

ʤʤʦʣʴ/ʣ 
ɸʃʊ, ʝʜ/ʣ ɸʉʊ, ʝʜ/ʣ 

ʂʨʝʘʪʠʥʠʥ, 

ʤʢʤʦʣʴ/ʣ 

ʆʙʱʠʡ ʙʝʣʦʢ, 

ʛ/ʣ 

ʈʝʬʝʨʝʥʩʥʳʡ 

ʠʥʪʝʨʚʘʣ 
3,3-6,7 9-35 45-110 56-152 72-86 

1 
1 5,0Ñ1,4 11,6Ñ3,3 48,7Ñ12,7 128,6Ñ22,5 56,5Ñ11,3 

2 4,3Ñ1,2 16,4Ñ6,2 54,1Ñ10,8 105,0Ñ18,3 64,0Ñ7,0 

2 
1 

3,5Ñ0,3 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 

6 
1 

4,1Ñ0,7 12,0Ñ3,2 

**  

63,0Ñ7,7 

**  

92,2Ñ12,4 84,2Ñ5,2 

**  

2 3,8Ñ0,6 16,0Ñ3,3 79,2Ñ6,8 83,1Ñ12,4 63,0Ñ7,2 

15 
1 

4,9Ñ0,6 17,0Ñ2,4 

**  

67,2Ñ9,5 88,0Ñ8,1* 81,8Ñ8,5 

**  

2 4,6Ñ0,8 21,1Ñ3,6 73,0Ñ8,2 79,1Ñ7,4 71,0Ñ10,3 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʙʳʯʢʦʚ (ʄÑů, n=10) 

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
,
 
ʤ
ʝ
ʩ
.

 

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
)

 
ʈʝʬʝʨʝʥ-

ʩʥʳʡ 

ʠʥʪʝʨʚʘʣ 

5-7,5 90-120 22,5-39,9 4,5-12 0,02-2,12 1,2 -10,62 2 -10,3 

1 

1 
6,91Ñ0,88 93,7Ñ12,3 27,7Ñ3,5 9,8Ñ2,2 1,2Ñ0,4 4,2Ñ1,1 5,4Ñ2,1 

2 
7,06Ñ0,47 90,6Ñ14,7 25,1Ñ3,8 9,4Ñ1,9 1,4Ñ1,2 3,3Ñ1,9 5,1Ñ3,8 

2 

1 
7,89Ñ0,91 

99,4Ñ7,2 

**  

26,6Ñ1,4 

* 

9,0Ñ1,4 

* 
1,3Ñ0,5 3,9Ñ1,8 4,4Ñ1,1 

2 
7,46Ñ1,48 82,1Ñ8,5 23,1Ñ3,6 10,8Ñ3,1 1,1Ñ1,0 4,6Ñ2,4 5,7Ñ2,3 

 

6 

1 7,64Ñ0,60

**  

115,1Ñ7,0*

* 

28,0Ñ2,0 

**  

8,5Ñ1,0 

**  

0,8Ñ0,2 

**  

3,5Ñ0,7 

**  

4,5Ñ1,2*

* 

2 7,04Ñ0,50 87,6Ñ6,6 22,6Ñ1,4 12,1Ñ1,7 2,4Ñ0,7 6,0Ñ1,3 5,6Ñ0,8 

15 

1 7,73Ñ0,46

* 

120,7Ñ5,7*

* 

30,2Ñ1,7 

**  

6,8Ñ0,6 

**  

1,1Ñ0,3 

**  

3,3Ñ0,4 

**  

2,9Ñ0,8*

* 

2 
7,08Ñ0,61 92,9Ñ6,7 24,5Ñ1,7 13,1Ñ1,3 1,9Ñ0,6 5,9Ñ1,2 6,1Ñ0,8 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 
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ʆʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʛʝʤʘʪʦʢʨʠʪʘ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʞʠʚʦʪʥʳʭ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʩʪʠʤʫʣʠʨʫʶʱʝʤ ʚʣʠʷʥʠʠ ʥʘ ʵʨʠʪʨʦʧʦʵʟ 

ʚʠʪʘʤʠʥʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ. 

ʋ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʣʝʡʢʦʮʠʪʦʚ 

ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʥʘʯʠʥʘʷ ʩʦ 2-ʛʦ ʤʝʩʷʮʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʣʠʤʬʦʮʠʪʦʚ, 

ʤʦʥʦʮʠʪʦʚ ʠ ʛʨʘʥʫʣʦʮʠʪʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʥʠʞʝ ʥʘʯʠʥʘʷ ʩ 6-ʛʦ ʤʝʩʷʮʘ.  ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʫ ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ ʠʤʝʣʦʩʴ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʦʧʳʪʝʮ, 

ʢʦʪʦʨʦʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʢʨʦʚʠ ʣʝʡʢʦʮʠʪʦʚ. ʇʦʨʘʞʝʥʠʷ ʢʦʧʳʪʝʮ 

ʯʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ [1, 5, 6, 7]. 

ɿʘʢʣʶʯʝʥʠʝ. ʋ ʙʳʯʢʦʚ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ 

çActive Mixè VM 10/20, ʦʪʤʝʯʝʥʦ ʙʳʩʪʨʦʝ 

ʢʫʧʠʨʦʚʘʥʠʝ ʧʨʦʷʚʣʝʥʠʡ ʥʝʜʦʩʪʘʪʢʘ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʢʦʧʳʪʝʮ ʠ 

ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ ʤʝʥʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʣʝʡʢʦʮʠʪʦʚ. ʋ ʵʪʠʭ 

ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʛʝʤʘʪʦʢʨʠʪʘ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ 

ʧʨʦʮʝʩʩʘ ʵʨʠʪʨʦʧʦʵʟʘ.  ʉʥʠʞʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʠ ɸʉʊ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʛʝʧʘʪʦʧʨʦʪʝʢʪʠʚʥʦʤ 

ʜʝʡʩʪʚʠʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. ʋʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʢʨʦʚʠ 
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ʘʥʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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ɺʃʀʗʅʀɽ ɾʀɼʂʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ çACTIVE MIXè VM 10/20 ʅɸ 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʈʆɺʀ ɹʓʏʂʆɺ 

 

ʂʫʣʠʢʦʚ ɸ.ʅ., ʈʘʚʠʣʦʚ ʈ.ʍ., ʂʫʣʠʢʦʚʘ ʄ.ʉ., ɽʞʢʦʚʘ ɸ.ʄ. 

ʈʝʟʶʤʝ 

 

ʅʦʚʘʷ ʞʠʜʢʘʷ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çActive Mixè VM 10/20 ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʯʢʦʚ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ 20 ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 

ʥʘ ʧʦʜʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʳ ʧʦ 10 ʛʦʣʦʚ. ɹʳʯʢʘʤ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʥʘʯʠʥʘʷ ʩ 

ʦʜʥʦʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʜʘʚʘʣʠ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʭʝʤʝ. ʋ ʞʠʚʦʪʥʳʭ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʫʞʝ ʯʝʨʝʟ ʤʝʩʷʮ ʫʜʘʣʦʩʴ ʢʫʧʠʨʦʚʘʪʴ ʧʨʦʷʚʣʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʠ ɸʉʊ, ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ. ʇʨʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʛʝʤʘʪʦʢʨʠʪʘ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʠ ʠʭ ʧʦʧʫʣʷʮʠʡ.  

 

INFLUENCE OF LIQUID FEED ADDITIVE çACTIVE MIXè VM 10/20 ON 

MORPHOLOGICAL AND BIOCHEMICAL INDICATORS OF BLOOD OF CALLS 

 

Kulikov A.N., Ravilov R.Kh., Kulikova M.S., Ezhkova A.M. 

Summary 

 

The new liquid vitamin and mineral feed additive çActive Mixè VM 10/20 was used when 

raising Holsteinized Kholmogory bull calves up to 15 months of age. The study was carried out on 

20 animals, which were divided into experimental and control groups of 10 animals each. The bulls 

of the experimental group, starting from one month of age, were given a feed additive according to 

the recommended schedule. In animals of this group, within a month it was possible to stop the 

manifestations of a lack of vitamins and microelements. A biochemical blood test revealed a 

significant decrease in ALT and AST activity compared to the control, and an increase in total 

protein. Hematological examination revealed an increase in hematocrit and the content of 

hemoglobin and erythrocytes, a decrease in the total content of leukocytes and their populations.
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ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʟʜʦʨʦʚʴʝ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʷʩʘ ʧʪʠʮʳ [9]. ɼʦʩʪʠʯʴ 

ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʝ ɺʝʨʤʠʥ ʦʙʲʝʜʠʥʝʥʳ ʜʚʘ 

ʢʦʤʧʦʥʝʥʪʘ, ʚ ʢʦʤʧʣʝʢʩʝ ʦʢʘʟʳʚʘʶʱʠʝ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ï 

ʘʜʘʧʪʦʛʝʥʥʦʝ, ʘʥʘʙʦʣʠʯʝʩʢʦʝ ʠ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʃʝʚʟʝʠ 

ʩʘʬʣʦʨʦʚʠʜʥʦʡ (Rhaponticum carthamoides) 

ʠ ʧʨʦʜʫʢʪʘ ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ï 

ʢʨʘʩʥʳʡ ʢʘʣʠʬʦʨʥʠʡʩʢʠʡ ʯʝʨʚʴ (Eisenia 

andrei), ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ 

ʙʝʣʢʘ.  

ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʧʪʠʮ 

ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʨʦʡʣʝʨʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʨʤʠʢʫʣʴʪʫʨʳ ʚ 

ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ ʥʝ ʜʘʝʪ ʦʞʠʜʘʝʤʦʡ 

ʧʨʠʙʘʚʢʠ ʚʝʩʘ [3]. ɸ ʧʨʠʤʝʥʝʥʠʝ ʃʝʚʟʝʠ 

ʩʘʬʣʦʨʦʚʠʜʥʦʡ ʚʳʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʪʦʣʴʢʦ ʢ 40 ʜʥʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ [2]. 

ʈʘʟʥʦʩʪʦʨʦʥʥʝ ʜʝʡʩʪʚʫʶʱʠʝ ʠ, ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʝʤʳʝ ʧʦʣʝʟʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʃʝʚʟʝʠ 

ʩʘʬʣʦʨʦʚʠʜʥʦʡ ʠ ʧʨʦʜʫʢʪʘ 

ʚʝʨʤʠʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʥʘʤ 

ʦʙʲʝʜʠʥʠʪʴ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʚ ʦʜʥʫ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʩ ʮʝʣʴʶ ʫʩʢʦʨʝʥʠʷ 

ʥʘʙʦʨʘ ʤʘʩʩʳ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠʮʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ɺʝʨʤʠʥ, ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ɺʝʨʤʠʥ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ ʠ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʠʟʫʯʝʥʠʝ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ɺʝʨʤʠʥ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ. 

 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ɺʝʨʤʠʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʭʫʶ ʩʤʝʩʴ 

ʚʳʩʫʰʝʥʥʳʭ ʠ ʠʟʤʝʣʴʯʝʥʥʳʭ ʣʠʩʪʴʝʚ 

ʪʨʘʚʳ ʃʝʚʟʝʠ ʩʘʬʣʦʨʦʚʠʜʥʦʡ (Rhaponticum 

carthamoides) ʠ ʧʦʨʦʰʢʘ ʚʝʨʤʠʢʫʣʴʪʫʨʳ 

(Eisenia andrei) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:5. 

ʇʦʨʦʰʦʢ ʪʨʘʚʳ ʃʝʚʟʝʠ ʩʘʬʣʦʨʦʚʠʜʥʦʡ 

ʷʚʣʷʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʤ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴ: ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ çʂʍ ɹʀʆè, ʈʦʩʩʠʷ) ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʪʦʵʢʜʠʩʪʝʨʦʠʜʦʚ 0,4 - 0,5 

%. ʇʦʨʦʰʦʢ ʚʝʨʤʠʢʫʣʴʪʫʨʳ ʧʦʣʫʯʘʶʪ 

ʤʝʪʦʜʦʤ ʚʳʩʫʰʠʚʘʥʠʷ ʯʝʨʚʝʡ ʧʨʠ 
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ʪʝʤʧʝʨʘʪʫʨʝ 40 ʦʉ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ ʩ 

ʜʘʣʴʥʝʡʰʠʤ ʜʨʦʙʣʝʥʠʝʤ ʠ ʨʘʩʪʠʨʘʥʠʝʤ ʚ 

ʩʪʫʧʢʝ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʰʢʘ 

ʚʝʨʤʠʢʫʣʴʪʫʨʳ ʠ ʃʝʚʟʝʠ ʩʘʬʣʦʨʦʚʠʜʥʦʡ ʟʘ 

ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʤʝʪʦʜʠʢʘ ʬʠʨʤʳ ʆʆʆ 

çɸʥʘʣʠʪè M-02-902-142-07 çKʦʨʤʘ, 

ʢʦʤʙʠʢʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʦʚʦʝ ʩʳʨʴʝ. 

ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʘʤʠʥʦʢʠʩʣʦʪ ʤʝʪʦʜʦʤ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠè. 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʦʚʦʡ ɹɸɼ ʥʘ 

ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

çʆʪʢʨʳʪʦʝ ʧʦʣʝè ʥʘ ʙʝʣʳʭ ʢʨʳʩʘʭ ʦʙʦʝʛʦ 

ʧʦʣʘ ʣʠʥʠʠ SD. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ 

8 ʞʠʚʦʪʥʳʭ ʦʙʦʝʛʦ ʧʦʣʘ. ɾʠʚʦʪʥʳʝ 

ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ 

ʧʠʪʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ 

ʩʫʭʦʛʦ ʢʦʨʤʘ ʜʣʷ ʛʨʳʟʫʥʦʚ ʬʠʨʤʳ 

çɿʦʣʦʪʦʡ ʧʦʯʘʪʦʢè, ʩ ʚʦʜʦʡ ʚ ʩʚʦʙʦʜʥʦʤ 

ʜʦʩʪʫʧʝ. ʆʧʳʪʳ ʥʘ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤ 

ʧʨʦʪʦʢʦʣʦʤ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ 

ʛʫʤʘʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʞʠʚʦʪʥʳʤʠ [5]. 

ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʚʠʜʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʛʨʘʥʫʣ, ʢʦʪʦʨʳʝ ʜʘʚʘʣʠʩʴ 

ʞʠʚʦʪʥʳʤ ʥʘʪʦʱʘʢ ʧʝʨʝʜ ʦʩʥʦʚʥʳʤ 

ʢʦʨʤʣʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. ɻʨʘʥʫʣʳ 

ʩʦʩʪʦʷʣʠ ʠʟ ʧʦʨʦʰʢʘ ʣʝʚʟʝʠ, ʯʝʨʚʝʡ ʠ 

ʢʨʘʭʤʘʣʘ. ɼʦʙʘʚʢʘ ʚʚʦʜʠʣʘʩʴ ʚ ʜʦʟʝ 1200 

ʤʛ/ʢʛ, ʧʨʝʚʳʰʘʶʱʝʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ 

ʜʦʟʫ ʚ 10 ʨʘʟ, ʥʦ ʥʝ ʦʢʘʟʳʚʘʶʱʝʡ 

ʥʝʛʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʞʠʚʦʪʥʳʭ ʧʨʠ 30-ʜʥʝʚʥʦʤ ʚʚʝʜʝʥʠʠ. 

ʄʘʩʩʘ ʛʨʘʥʫʣʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʘʚʢʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʧʦʣʫʯʘʣʘ ʛʨʘʥʫʣʳ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʞʜʦʝ ʞʠʚʦʪʥʦʝ 

ʧʦʤʝʱʘʣʦʩʴ ʚ ʢʣʝʪʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ.  

ʇʝʨʝʜ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʥʝ ʤʝʥʝʝ ʯʝʤ 

ʟʘ 60 ʤʠʥʫʪ, ʞʠʚʦʪʥʳʭ ʧʦʤʝʱʘʣʠ ʚ ʪʠʭʦʝ, 

ʩʣʘʙʦ ʦʩʚʝʱʝʥʥʦʝ ʧʦʤʝʱʝʥʠʝ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʞʠʚʦʪʥʳʭ ʧʦʤʝʱʘʣʠ ʚ ʮʝʥʪʨ ʘʨʝʥʳ. ɺ 

ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʛʨʫʤʠʥʛ, 

ʦʙʥʶʭʠʚʘʥʠʝ ʦʪʚʝʨʩʪʠʡ ʘʨʝʥʳ, ʜʝʬʝʢʘʮʠʷ, 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʤʦʪʦʨʥʦʡ ʩʬʝʨʝ (ʰʘʪʢʦʩʪʴ 

ʧʦʭʦʜʢʠ, ʪʨʝʤʦʨ ʠ ʪ.ʧ.). ʀʩʭʦʜʷ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ, ʩʫʜʠʣʠ ʦʙ 

ʠʭ ʫʨʦʚʥʝ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʣʦʢʦʤʦʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ [10].  

ɸʥʪʠʛʠʧʦʢʩʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʠʟʫʯʘʣʘʩʴ ʥʘ ʤʦʜʝʣʠ ʥʦʨʤʦʙʘʨʠʯʝʩʢʦʡ 

ʛʠʧʦʢʩʠʠ ʩ ʛʠʧʝʨʢʘʧʥʠʝʡ [6]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ 

ʦʙʦʝʛʦ ʧʦʣʘ ʤʘʩʩʦʡ ʦʪ 22,5 ʜʦ 26,3 ʛ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʠʚʘʨʠʷ. ʆʩʪʨʫʶ ʵʢʟʦʛʝʥʥʫʶ 

ʥʦʨʤʦʙʘʨʠʯʝʩʢʫʶ ʛʠʧʦʢʩʠʶ ʚʳʟʳʚʘʣʠ 

ʨʘʟʤʝʱʝʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʙʘʥʢʠ ʦʙʲʝʤʦʤ 200 ʤʣ ʩ ʛʝʨʤʝʪʠʯʥʦ 

ʟʘʢʨʳʚʘʶʱʠʤʠʩʷ ʢʨʳʰʢʘʤʠ. ʆʪʩʯʝʪ 

ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠ ʩ ʤʦʤʝʥʪʘ 

ʛʝʨʤʝʪʠʟʘʮʠʠ ʙʘʥʦʢ. ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 

2 ʛʨʫʧʧʳ ʧʦ 8 ʤʳʰʝʡ ʚ ʢʘʞʜʦʡ. ɼʦʙʘʚʢʫ 

ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ 1%-ʦʡ 

ʢʨʘʭʤʘʣʴʥʦʡ ʩʣʠʟʠ ʚ ʜʦʟʝ 65 ʤʛ/ʢʛ. 

ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʚʦʜʠʣʠ 1%-ʫʶ 

ʢʨʘʭʤʘʣʴʥʫʶ ʩʣʠʟʴ ʚ ʵʢʚʠʦʙʲʝʤʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ. ʏʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʜʦʟʳ, ʤʳʰʝʡ ʧʦʤʝʱʘʣʠ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʩʫʜʳ ʠ ʧʝʨʝʢʨʳʚʘʣʠ ʜʦʩʪʫʧ 

ʚʦʟʜʫʭʘ, ʬʠʢʩʠʨʦʚʘʣʘʩʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʜʦ ʛʠʙʝʣʠ ʞʠʚʦʪʥʦʛʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʘʤʠ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ GraphPad Prism 6 ʤʝʪʦʜʦʤ 

çMultiple t testsè. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ 

ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʨÒ0,05. ɼʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʯʠʩʣʷʣʠʩʴ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (ʄ), ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ (m). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʚʝʨʤʠʢʫʣʴʪʫʨʳ ʠ 

ʃʝʚʟʝʠ ʩʘʬʣʦʨʦʚʠʜʥʦʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 

1. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʝ ɺʝʨʤʠʥ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ (ʣʠʟʠʥ, 

ʤʝʪʠʦʥʠʥ, ʚʘʣʠʥ, ʛʠʩʪʠʜʠʥ, ʣʝʡʮʠʥ ʠ 

ʠʟʦʣʝʡʮʠʥ), ʤʘʢʩʠʤʘʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʫʩʢʦʨʝʥʥʦʤʫ ʥʘʙʦʨʫ ʤʘʩʩʳ ʪʝʣʘ ʧʪʠʮʳ. 
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ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʳʙʥʦʡ 

ʤʫʢʦʡ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

ʩʭʝʤʘʭ ʚʳʢʘʨʤʣʠʚʘʥʠʷ ʮʳʧʣʷʪ ʙʨʦʡʣʝʨʘ ʩ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ, ʩʦʜʝʨʞʠʪ ʩʦʧʦʩʪʘʚʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʢʠʩʣʦʪ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʫʩʢʦʨʝʥʥʳʡ ʥʘʙʦʨ ʤʘʩʩʳ [7]. ʉʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʦʙʘʚʢʠ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʠʩʭʦʜʷ ʠʟ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʨʦʠʟʚʦʜʩʪʚʘ.

 

ʊʘʙʣʠʮʘ 1 ï ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ɺʝʨʤʠʥ 

ʅʘʟʚʘʥʠʝ 

ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ 

ʧʦʨʦʰʢʝ 

ʚʝʨʤʠʢʫʣʴʪʫʨʳ, % 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ 

ʧʦʨʦʰʢʝ ʃʝʚʟʝʠ 

ʩʘʬʣʦʨʦʚʠʜʥʦʡ, % 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʝ 

ɺʝʨʤʠʥ, % 

ɸʩʧʘʨʘʛʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 
6,38 1,62 5,57 

ɻʣʫʪʘʤʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 
8,29 1,35 7,11 

ʆʢʩʠʧʨʦʣʠʥ 0,73 0,21 0,64 

ʉʝʨʠʥ 2,86 0,61 2,48 

ɻʣʠʮʠʥ 3,54 0,70 3,05 

ɻʠʩʪʠʜʠʥ 1,38 0,26 1,19 

ɸʨʛʠʥʠʥ 3,69 0,51 3,15 

ʊʨʝʦʥʠʥ 3,53 0,74 3,05 

ɸʣʘʥʠʥ 3,97 1,04 3,47 

ʇʨʦʣʠʥ 2,40 2,07 2,34 

ʊʠʨʦʟʠʥ 2,00 0,54 1,75 

ɺʘʣʠʥ 2,73 0,66 2,38 

ʄʝʪʠʦʥʠʥ 0,97 0,15 0,83 

ʀʟʦʣʝʡʮʠʥ 2,76 0,60 2,39 

ʃʝʡʮʠʥ 4,19 0,90 3,63 

ʌʝʥʠʣʘʣʘʥʠʥ 2,59 0,72 2,27 

ʃʠʟʠʥ 5,75 0,72 4,89 

ʊʨʠʧʪʦʬʘʥ 0,61 0,21 0,54 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ çʆʪʢʨʳʪʦʝ ʧʦʣʝè 

 ̄ ʇʦʢʘʟʘʪʝʣʴ 
ʂʦʥʪʨʦʣʴ (MÑm) 

n=8 

ʆʧʳʪ (MÑm) 

n=8 

1 ɻɼɸ 1 (ʧʝʨʠʬʝʨʠʷ) 57,2Ñ7,5 64,0Ñ8,7 

2 ɻɼɸ 2 (2/3) 3,5Ñ2,1 10,8Ñ1,9* 

3 ɻɼɸ 3 (ʮʝʥʪʨ) 0,3Ñ2,1 2,2Ñ0,5* 

4 ʂʦʣ-ʚʦ ʠʩʩʣʝʜʫʝʤʳʭ ʦʪʚʝʨʩʪʠʡ 13,8Ñ2,1 7,2Ñ0,9* 

5 ʂʦʣ-ʚʦ ʩʪʦʝʢ (ʩ ʦʧʦʨʦʡ) 10,3Ñ2,2 10,7Ñ2,6 

6 ʂʦʣ-ʚʦ ʩʪʦʝʢ (ʙʝʟ ʦʧʦʨʳ) 3,8Ñ2,5 7,7Ñ2,0 

7 ʂʦʣ-ʚʦ ʘʢʪʦʚ ʛʨʫʤʠʥʛʘ (ʢʦʨʦʪʢʠʡ) 0,2Ñ0,2 0,2Ñ0,2 

8 ʂʦʣ-ʚʦ ʘʢʪʦʚ ʛʨʫʤʠʥʛʘ (ʜʣʠʥʥʳʡ) 0,7Ñ0,7 0,0Ñ0,0 

9 ʂʦʣ-ʚʦ ʜʝʬʝʢʘʮʠʡ 0 0 

10 ʂʦʣ-ʚʦ ʤʦʯʝʠʩʧʫʩʢʘʥʠʡ 0 0 

11 ɿʘʤʠʨʘʥʠʷ 17,2Ñ2,3 12,8Ñ3,4 

*ʈÒ0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ɺʝʨʤʠʥ ʥʘ ʜʚʠʛʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʙʝʣʳʭ ʢʨʳʩ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 14 
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ʜʥʝʚʥʦʤ ʚʚʝʜʝʥʠʠ ʚ ʢʦʨʤ ʜʦʙʘʚʢʠ ʚ ʜʦʟʝ 

1200 ʤʛ/ʢʛ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ɻɼɸ 2 ʠ ɻɼɸ 3) 

ʠ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ, ʦ ʯʸʤ 

ʛʦʚʦʨʠʪ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʪʚʝʨʩʪʠʡ ʩ 13,8Ñ2,1 ʜʦ 

7,2Ñ0,9 (ʊʘʙʣʠʮʘ 2). ɸʥʘʣʦʛʠʯʥʳʝ ʷʚʣʝʥʠʷ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʨʝʧʘʨʘʪʦʚ 

ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ [4]. 

ʅʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʜʝʡʩʪʚʠʝʤ ʘʜʘʧʪʦʛʝʥʘ ʃʝʚʟʝʠ 

ʩʘʬʣʦʨʦʚʠʜʥʦʡ [8].  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ 

ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ɺʝʨʤʠʥ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ (ʈÒ0,05) 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʙʝʣʳʭ ʤʳʰʝʡ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ ʥʘ 

45,49 % (ʚ ʢʦʥʪʨʦʣʝ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʞʠʟʥʠ 

ʩʦʩʪʘʚʠʣʦ 27,7Ñ0,7 ʤʠʥ, ʚ ʦʧʳʪʝ 40,3Ñ3,8 

ʤʠʥ). ʕʪʦʪ ʵʬʬʝʢʪ ʦʙʫʩʣʦʚʣʝʥ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ ʃʝʚʟʝʠ 

ʩʘʬʣʦʨʦʚʠʜʥʦʡ [1]. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʥʳʡ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ɺʝʨʤʠʥ ʠ ʝʸ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʠ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ. ɺʳʷʚʣʝʥʦ 

ʚʣʠʷʥʠʝ ʜʦʙʘʚʢʠ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ, ʦʥʘ ʩʪʠʤʫʣʠʨʫʝʪ ʜʚʠʛʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ, ʯʪʦ ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʜʝʡʩʪʚʠʝʤ ʃʝʚʟʝʠ ʩʘʬʣʦʨʦʚʠʜʥʦʡ. ɼʦʙʘʚʢʘ 

ʦʙʣʘʜʘʝʪ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʃʝʚʟʝʠ ʩʘʬʣʦʨʦʚʠʜʥʦʡ. 
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ʈʝʟʶʤʝ 

 

ʀʩʩʣʝʜʦʚʘʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ɺʝʨʤʠʥ ʠ ʝʸ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ. ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʜʦʙʘʚʢʠ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. 

ɼʦʙʘʚʢʘ ʩʪʠʤʫʣʠʨʫʝʪ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʜʝʡʩʪʚʠʝʤ ʃʝʚʟʝʠ 

ʩʘʬʣʦʨʦʚʠʜʥʦʡ. ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ɺʝʨʤʠʥ ʦʙʣʘʜʘʝʪ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʃʝʚʟʝʠ ʩʘʬʣʦʨʦʚʠʜʥʦʡ. 

 

BIOLOGICAL ACTIVITY OF FEED ADDITIVE VERMIN 

 

Malysheva K.O., Zykova S.S., Solodnikov S.Yu., Kashina T.A., Konrad N.G.  

Summary 

 

The studied amino acid composition of the Vermin feed additive and its components 

confirms the high nutritional value of the product and allows its use in industrial poultry farming. 

An effect of the feed additive Vermin on the central nervous system was revealed. The additive 

stimulates motor activity and reduces the level of anxiety in experiments on laboratory animals, 

which may be due to the effect of Leuzea safflower. The feed additive Vermin has an antihypoxic 

effect due to the antioxidant activity of Leuzea safflower. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʚʠʥʦʚʦʜʩʪʚʝ 

ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʛʨʫʧʧʝ ʬʘʢʪʦʨʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ. ɺʦʧʨʦʩʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʬʘʢʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ 

ʨʝʰʘʶʪʩʷ ʪʨʫʜʥʦ ʚ ʩʠʣʫ ʠʭ 

ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʠ, ʥʘʣʠʯʠʷ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ, ʩʤʝʰʘʥʥʳʭ ʠ 

ʩʝʢʫʥʜʘʨʥʳʭ ʠʥʬʝʢʮʠʡ. ɺʝʜʫʱʠʤ 

ʧʨʠʟʥʘʢʦʤ ʬʘʢʪʦʨʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʭ ʚʦʟʙʫʜʠʪʝʣʠ, 

ʧʦʧʘʚ ʚ ʩʪʘʜʦ, ʧʦʩʪʦʷʥʥʦ ʠ ʟʘʢʦʥʦʤʝʨʥʦ 

ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʥʝʤ. ʂʘʢ ʧʨʘʚʠʣʦ 

ʚʦʟʙʫʜʠʪʝʣʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʭ 

ʘʩʩʦʮʠʘʮʠʠ ʬʦʨʤʠʨʫʶʪ ʣʠʙʦ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʡ, ʣʠʙʦ ʨʝʩʧʠʨʘʪʦʨʥʳʡ 

ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ [3, 6]. 

ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʚ 

ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʨʘʞʝʥʠʷ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʦʨʛʘʥʦʚ ʚʠʨʫʩʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʚʠʨʫʩ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ (ʈʈʉʉ) ʠ ʮʠʨʢʦʚʠʨʫʩ 

ʎɺʉ-2, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝ ʚʳʟʳʚʘʶʪ 

ʷʨʢʦʛʦ ʤʘʥʠʬʝʩʪʥʦʛʦ ʪʝʯʝʥʠʷ [4].  

ɺʦʟʙʫʜʠʪʝʣʠ ʈʈʉʉ ʠ ʎɺʉ-2 

ʦʙʣʘʜʘʶʪ ʪʨʦʧʠʟʤʦʤ ʢ ʢʣʝʪʢʘʤ ʚʥʝʰʥʠʭ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, 

ʯʪʦ ʚ ʢʫʧʝ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʞʠʚʦʪʥʳʭ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʠʚʠʟʘʮʠʶ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʪʘʮʠʦʥʘʨʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʦʯʘʛʘ [3].  

ʂʦʛʜʘ ʩʚʠʥʦʚʦʜʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʩʚʠʥʝʡ, ʪʦ ʚʳʩʦʢ ʨʠʩʢ ʟʘʥʦʩʘ ʠʣʠ 

ʧʦʚʪʦʨʥʦʛʦ ʟʘʥʦʩʘ, ʫʥʠʯʪʦʞʝʥʠʝ ʚʠʨʫʩʦʚ 

ʈʈʉʉ ʠ ʎɺʉ-2 ʤʝʪʦʜʦʤ ʜʝʧʦʧʫʣʷʮʠʠ ʠʣʠ 

ʨʝʧʦʧʫʣʷʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʢʦʪʦʨʳʡ 

ʫʨʦʚʝʥʴ ʠʤʤʫʥʠʪʝʪʘ ʩʨʝʜʠ ʧʦʛʦʣʦʚʴʷ. 

ʆʙʳʯʥʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʞʠʚʦʡ 

ʚʘʢʮʠʥʳ [5, 7]. ʆʙʦʩʥʦʚʘʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ʧʦʤʦʞʝʪ 

ʩʤʷʛʯʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚ ʩʣʫʯʘʝ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦʣʝʚʦʛʦ ʰʪʘʤʤʘ ʚʠʨʫʩʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ ʧʫʪʠ ʚʝʪʝʨʠʥʘʨʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʙʫʜʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʠʨʫʩ, 

ʘ ʥʝ ʫʥʠʯʪʦʞʘʪʴ ʝʛʦ [1, 2].  

ʋʯʠʪʳʚʘʷ ʩʢʘʟʘʥʥʦʝ, ʮʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʧʦ ʈʈʉʉ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʬʦʨʤʘʤ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʢʦʤʧʣʝʢʩʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ 

ʢʦʥʪʨʦʣʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʧʝʨʠʦʜ 2022-2023 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ 

ʩʚʠʥʦʢʦʤʧʣʝʢʩʘ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʥʘ 40 ʪʳʩ. 

ʛʦʣʦʚ.  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʫʞʠʣʠ: ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ, ʧʫʧʦʚʠʥʥʘʷ 

ʢʨʦʚʴ ʠ ʢʨʦʚʴ ʠʟ ʩʝʨʜʮʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʧʦʨʦʩʷʪ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʦʪʯʸʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʧʝʨʠʦʜ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʝʞʝʥʝʜʝʣʴʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 

ʩʚʠʥʦʤʘʪʢʠ ʥʘ ʫʯʘʩʪʢʝ ʦʧʦʨʦʩʘ ʠ 

ʫʯʠʪʳʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʨʦʩʦʚ, 

ʞʠʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ, ʚ ʪ.ʯ. 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʠ ʩʣʘʙʳʭ 

(ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʭ) ʢʘʢ ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʚʝʣʠʯʠʥʘʭ, ʪʘʢ ʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʫ 

ʩʚʠʥʦʤʘʪʢʫ. ʋʯʠʪʳʚʘʣʦʩʴ ʪʘʢʞʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ, 

ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ ʠ ʘʙʦʨʪʦʚ, ʧʨʠ 

ʵʪʦʤ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʩʨʦʢ 

ʩʫʧʦʨʦʩʥʦʩʪʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʘ ʫʯʘʩʪʢʘʭ ʦʧʦʨʦʩʘ, 

ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʦʪ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ 

ʩʭʦʞʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʧʨʦʚʦʜʠʣʠ 

ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. 

ʅʘʣʠʯʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʦʟʙʫʜʠʪʝʣʷ ʈʈʉʉ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ 

ʇʎʈ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʀʌɸ ʠ 

ʇʎʈ) ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʌʝʜʝʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ (ʌɻɹʋ çɺʅʀʀɿɾè ʛ. 

ɺʣʘʜʠʤʠʨ), ʘ ʪʘʢʞʝ ʚ ʥʝʟʘʚʠʩʠʤʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʕʥʠʪʝʩʪè (ʛ. 

ʄʦʩʢʚʘ).  

ɺ ʩʭʝʤʘʭ ʠʤʤʫʥʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʚʘʢʮʠʥʫ ʧʨʦʪʠʚ ʎɺʉ-2 

ʉʋɺɸʂʎʀʅ PCV MH, ʞʠʚʫʶ ʩʫʭʫʶ 

ʚʘʢʮʠʥʫ ʧʨʦʪʠʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ (ʈʈʉʉ) 

ʇʦʨʮʠʣʠʩÈ PRRS.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʦʟʷʡʩʪʚʦ ʙʣʘʛʦʧʦʣʫʯʥʦ 

ʧʦ ʪʘʢʠʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʢʘʢ 

ʙʨʫʮʝʣʣʝʟ, ʣʝʧʪʦʩʧʠʨʦʟ, ʭʣʘʤʠʜʠʦʟ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʨʘʡʦʥʥʦʡ 

ʉɹɹɾ. ʊʝʭʥʦʣʦʛʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʩʢʣʶʯʘʝʪ 

ʪʨʘʚʤʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʘʙʦʨʪʘʤ. ʂʦʨʤʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʢʘʯʝʩʪʚʫ 

ʪʨʝʙʦʚʘʥʠʷʤ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʨʙʝʥʪʳ.   

ɺ ʦʪʥʦʰʝʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦ ʬʝʚʨʘʣʷ 2022 ʛ. 

ʧʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʣʦʩʴ ʙʣʘʛʦʧʦʣʫʯʥʳʤ 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʴ. ʇʦʢʘʟʘʪʝʣʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʦʜʥʦʤ ʩʪʘʙʠʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʩʪʘʜʝ ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʧʝʨʩʠʩʪʝʥʮʠʷ ʎɺʉ-2, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʣʘʙʦʨʘʪʦʨʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʥʦ ʚʳʨʘʞʝʥʥʘʷ 

ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ɼʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʙʦʩʪʨʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ (ʚʩʧʳʰʢʠ) ʧʦ ʎɺʉ-2 

ʧʨʠʤʝʥʷʣʘʩʴ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ 

ʉʋɺɸʂʎʀʅ PCV MH. ɺʘʢʮʠʥʘʮʠʠ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʦʨʦʩʷʪʘ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ, 

ʠʤʤʫʥʠʟʘʮʠʷ ʩʚʠʥʦʤʘʪʦʢ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 

ʅʘʯʠʥʘʷ ʩ ʢʦʥʮʘ ʬʝʚʨʘʣʷ (8-9 

ʥʝʜʝʣʷ) ʩʪʘʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʩʠʤʧʪʦʤʳ 

ʧʨʦʷʚʣʝʥʠʷ ʈʈʉʉ. ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʩʥʠʟʠʣʦʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ ʥʘ ʬʦʥʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʩʣʘʙʦʨʦʞʜʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʜʦ 0,6-0,8 ʛʦʣ. 

ʥʘ ʦʜʥʫ ʩʚʠʥʦʤʘʪʢʫ ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʜʦʧʫʩʪʠʤʦʡ ʚʝʣʠʯʠʥʝ 0,4 ʛʦʣ. (ʊʘʙʣʠʮʘ 1). 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʪʘʢʞʝ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ 1,5 

ʨʘʟʘ ʢ 8-ʡ ʥʝʜʝʣʝ ʠ ʚ 3,9 ʨʘʟʘ ï ʢ 9-ʡ ʥʝʜʝʣʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ 7-ʡ ʥʝʜʝʣʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʢ 9-ʡ ʥʝʜʝʣʝ ʚʦʟʨʦʩʣʦ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ ʩ 

39 ʛʦʣ. ʥʘ 7-ʡ ʥʝʜʝʣʝ ʜʦ 657 ʛʦʣ. ʥʘ 

ʜʝʩʷʪʦʡ ʥʝʜʝʣʝ.  ɽʞʝʥʝʜʝʣʴʥʘʷ 

ʜʝʪʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 

2.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʧʝʨʠʦʜ ʚʩʧʳʰʢʠ 

ʦʪʤʝʯʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʘʙʦʨʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʘʚʰʠʭ ʧʦʨʦʩʷʪ. ʊʘʢ 

ʥʘ 8-ʡ ʥʝʜʝʣʝ ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ 

ʘʙʦʨʪʦʚ ʚ 9 ʨʘʟ, ʘ ʚʦʪ ʢʦʣʠʯʝʩʪʚʦ ʧʘʚʰʠʭ 

ʞʠʚʦʪʥʳʭ ʥʘ ʫʯʘʩʪʢʝ ʦʧʦʨʦʩʘ ʥʘʨʘʩʪʘʣʦ 

ʧʦʩʪʝʧʝʥʥʦ. ʅʘʨʘʩʪʘʥʠʝ ʧʘʜʝʞʘ ʥʘ ʫʯʘʩʪʢʝ 

ʜʦʨʘʱʠʚʘʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʩ 2-ʭʥʝʜʝʣʴʥʳʤ 

ʚʨʝʤʝʥʥʳʤ ʩʜʚʠʛʦʤ, ʯʪʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʧʦʛʦʣʦʚʴʷ. ʅʘ ʫʯʘʩʪʢʝ ʦʪʢʦʨʤʘ ʥʘʨʘʩʪʘʥʠʝ 

ʧʘʜʝʞʘ ʙʳʣʦ ʙʦʣʝʝ ʧʣʘʚʥʳʤ ʠ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʳʤ (ʊʘʙʣʠʮʘ 3). ɺʳʷʚʣʝʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʪʝʯʝʥʠʝʤ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʎɺʉ-2 ʠ ʈʈʉʉ 

ʩʨʝʜʠ ʧʦʛʦʣʦʚʴʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʜʚʠʞʝʥʠʝʤ ʩʪʘʜʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʤʝʪʦʜʦʤ ʀʌɸ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ 

ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʈʈʉʉ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʩʚʠʥʦʤʘʪʦʢ ʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ 

ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʚ ʇʎʈ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʧʦʨʦʩʷʪ ʜʦ ʧʝʨʚʦʡ ʚʳʧʦʡʢʠ ʤʦʣʦʟʠʚʘ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʎɺʉ-2 ʤʝʪʦʜʦʤ ʇʎʈ 

ʪʘʢʞʝ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɾʠʚʦʨʦʞʜʝʥʥʳʝ ʧʦʨʦʩʷʪʘ 

ʅʝʜʝʣʷ 
ʉʚʠʥʦʤʘʪʦʢ 

ʚʩʝʛʦ, ʛʦʣ. 

ɾʠʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ, ʛʦʣ. 

ʚʩʝʛʦ 
ʥʘ ʦʜʥʫ 

ʩʚʠʥʦʤʘʪʢʫ 
ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 

ʩʣʘʙʳʭ 

ʚʩʝʛʦ 

ʩʣʘʙʳʭ ʥʘ 1 

ʩʚʠʥʦʤʘʪʢʫ 

5 129 1845 14,3 14,1 30 0,2 

6 119 1726 14,5 14,1 43 0,4 

7 132 1842 14,0 13,5 58 0,4 

8 134 1787 13,3 12,7 83 0,6 

9 132 1268 9,7 8,6 111 0,8 

10 122 948 7,8 7,6 14 0,1 

11 131 1193 9,1 8,6 65 0,5 

12 82 938 11,4 11,3 11 0,1 

13 134 1559 11,6 11,1 37 0,3 

14 126 1520 12,1 11,8 35 0,3 

15 112 1334 11,9 11,6 56 0,5 

16 115 1255 10,9 10,5 45 0,3 

17 135 1457 10,8 10,5 45 0,3 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʝʨʪʚʦʨʦʞʜʝʥʥʳʝ ʧʦʨʦʩʷʪʘ ʠ 

ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʣʦʜʳ 

ʅʝʜʝʣʷ 
ʉʚʠʥʦʤʘʪʦʢ 

ʚʩʝʛʦ, ʛʦʣ. 

ʄʝʨʪʚʦʨʦʞʜʝʥʥʳʭ, ʛʦʣ. 
ʄʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ  

ʧʣʦʜʦʚ, ʛʦʣ. 

ʚʩʝʛʦ 
ʥʘ ʦʜʥʫ  

ʩʚʠʥʦʤʘʪʢʫ 
ʚʩʝʛʦ 

ʥʘ ʦʜʥʫ  

ʩʚʠʥʦʤʘʪʢʫ 

5 129 56 0,4 45 0,3 

6 119 34 0,3 28 0,2 

7 132 83 0,6 39 0,3 

8 134 128 1,0 51 0,4 

9 132 323 2,4 351 2,7 

10 122 303 2,5 657 5,4 

11 131 248 1,9 506 3,9 

12 82 129 1,6 218 2,7 

13 134 205 1,6 276 2,2 

14 126 151 1,2 185 1,5 

15 112 163 1,5 159 1,4 

16 115 155 1,3 270 2,3 

17 135 155 1,1 370 2,7 
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ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʙʦʨʪʳ ʠ ʧʘʚʰʠʝ ʞʠʚʦʪʥʳʝ 

ʅʝʜʝʣʷ 
ʂʦʣʠʯʝʩʪʚʦ 

ʘʙʦʨʪʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʧʦʨʦʩʦʚ 

ʇʘʜʝʞ, ʛʦʣ. 

ʫʯʘʩʪʦʢ ʦʧʦʨʦʩʘ 
ʫʯʘʩʪʦʢ 

ʜʦʨʘʱʠʚʘʥʠʷ 

ʫʯʘʩʪʦʢ  

ʦʪʢʦʨʤ ʚʩʝʛʦ 
ʚ ʩʨʝʜʥʝʤ ʥʘ 

ʩʚʠʥʦʤʘʪʢʫ 

5 1 129 253 2,0 26 14 

6 1 119 216 1,8 30 70 

7 1 132 219 1,7 36 54 

8 9 134 301 2,2 42 73 

9 6 108 657 6,1 64 62 

10 6 122 693 5,7 87 87 

11 2 131 623 4,8 142 94 

12 2 81 460 5,7 296 81 

13 5 134 476 3,6 201 62 

14 3 126 421 3,3 131 72 

15 3 110 344 3,1 128 70 

16 1 115 350 3,0 158 59 

17 - 135 291 2,2 102 87 

 

ɼʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʧʝʨʚʠʯʥʦʡ 

ʚʩʧʳʰʢʠ ʈʈʉʉ ʧʨʠʤʝʥʠʣʠ ʩʭʝʤʫ 

ʜʚʫʢʨʘʪʥʦʡ (ʩ ʠʥʪʝʨʚʘʣʦʤ 1 ʤʝʩ.) 

ʠʤʤʫʥʠʟʘʮʠʠ ʞʠʚʦʡ ʩʫʭʦʡ ʚʘʢʮʠʥʦʡ 

ʧʨʦʪʠʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ ʇʦʨʮʠʣʠʩÈ PRRS. 

ʀʤʤʫʥʠʟʘʮʠʠ ʧʦʜʚʝʨʛʣʠʩʴ ʦʩʥʦʚʥʳʝ ʠ 

ʨʝʤʦʥʪʥʳʝ ʩʚʠʥʦʤʘʪʢʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʨʦʢʘ ʩʫʧʦʨʦʩʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʯʘʩʪʠʯʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʫʯʘʩʪʢʝ ʦʧʦʨʦʩʘ. 

ʉʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ 

ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʦʰʣʦ ʢ 17-19 

ʥʝʜʝʣʷʤ, ʘ ʫʨʦʚʝʥʴ ʘʙʦʨʪʦʚ ʩʥʠʟʠʣʩʷ ʢ 16 

ʥʝʜʝʣʝ (ʊʘʙʣʠʮʘ 3). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʥʘ ʬʦʥʝ ʚʘʢʮʠʥʘʮʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʩʣʘʙʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ, 

ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʠ ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʧʣʦʜʦʚ ʧʨʠʤʝʨʥʦ ʩ 12-ʡ ʥʝʜʝʣʠ, ʥʦ 

ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʠʯʴ ʥʝ ʫʜʘʣʦʩʴ 

(ʊʘʙʣʠʮʘ 1, 2). ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʜʦʨʘʱʠʚʘʥʠʷ ʠ 

ʦʪʢʦʨʤʘ (ʊʘʙʣʠʮʘ 3). 

ɿʘʢʣʶʯʝʥʠʝ. ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʧʦ ʈʈʉʉ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʙʳʣʘ 

ʩʪʘʙʠʣʠʟʦʚʘʥʘ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʥʠʟʢʠʡ 

ʧʨʦʮʝʥʪ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʥʘ 

ʫʯʘʩʪʢʘʭ ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʦ 

ʚʩʧʳʰʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʦʭʨʘʥʝʥʠʠ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʚ ʩʪʘʜʝ. 

ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʧʦʨʦʩʷʪ ʚʠʨʫʩʦʤ ʈʈʉʉ ʥʘ 

ʬʦʥʝ ʨʘʥʝʝ ʫʩʧʝʰʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʎɺʉ-2 ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʥʘʩʣʦʝʥʠʶ 

ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʂʣʠʥʠʯʝʩʢʠ ʧʨʠʩʫʪʩʪʚʠʝ ʚʠʨʫʩʦʚ ʥʝ 

ʷʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʳʤ ʠ ʧʨʦʷʚʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʠʟ-ʟʘ ʢʦʤʧʣʝʢʩʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ.  
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʈʈʉʉ ʠ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʬʦʨʤʘʤ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʢʦʤʧʣʝʢʩʘ 

ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʚʠʯʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʈʈʉʉ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʨʝʜʠ 

ʧʦʛʦʣʦʚʴʷ ʩʚʠʥʦʤʘʪʦʢ ʠ ʚʳʨʘʞʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʙʦʨʪʦʚ, ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ 

ʧʦʨʦʩʷʪ ʠ ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʨʦʩʪʦʤ 

ʛʠʙʝʣʠ ʤʦʣʦʜʥʷʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘ ʫʯʘʩʪʢʘʭ ʦʧʦʨʦʩʘ, ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ. ɺʚʝʜʝʥʠʝ 

çʢʦʚʨʦʚʦʡè ʚʘʢʮʠʥʘʮʠʠ ʞʠʚʦʡ ʩʫʭʦʡ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ ʇʦʨʮʠʣʠʩÈ PRRS ʢʫʧʠʨʫʝʪ ʤʘʥʠʬʝʩʪʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

 

EXPERIENCE IN CONTROLLING A PRIMARY OUTBREAK REPRODUCTIVE AND 

RESPIRATORY SYNDROME IN POGS 

 

Mananov M.R., Maksimova E.V., Krysenko Yu.G. 

Summary 

 

The purpose of the work was to study the epizootic situation regarding PRRS and associated 

forms of disease manifestation in an industrial pig farm and to determine the effectiveness of means 

of controlling the epizootic process. The results of the study showed that the primary clinical 

manifestation of PRRS is registered among the sow population and is expressed by an increase in 

the number of abortions, stillborn piglets and mummified fetuses. Subsequently, the disease 

manifests itself as an increase in the death of young animals sequentially in the areas of farrowing, 

rearing and fattening. The introduction of ñcarpetò vaccination with a live dry vaccine against 

porcine reproductive and respiratory syndrome PorcilisÈ PRRS stops the manifest manifestation of 

the disease and allows for its further control. 



119  

DOI 10.31588/2413_4201_1883_2_258_119 ʋɼʂ 619:616.002.5-07.636.2 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʀʄʄʋʅʆʈɽɸʂʊʀɺʅʆʉʊʀ ɺʃʂʈʉ-ʀʅʌʀʎʀʈʆɺɸʅʅʓʍ 

ʂʆʈʆɺ 

 

ʄʘʩʣʝʥʥʠʢʦʚ ʅ.ʅ.1 ï ʘʩʧʠʨʘʥʪ, ʋʩʦʣʴʮʝʚ ʂ.ɺ.2 ï ʢ.ʚʝʪ.ʥ., ʚʝʜʫʱʠʡ ʥ. ʩ.,  

ʐʘʥʛʘʨʘʝʚ ʈ.ʀ.2 ï ʢ.ʚʝʪ.ʥ., ʥ. ʩ., ɿʠʥʥʘʪʦʚ ʌ.ʌ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ,  

ʗʢʫʧʦʚ ʊ.ʈ.1 ï ʜ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ 

 
1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

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

ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʡʢʦʟ, ʘʥʪʠʪʝʣʘ, ʀʌɸ, ʇʎʈ, ɺʃʂʈʉ, ʤʠʢʦʙʘʢʪʝʨʠʠ 

Keywords: leukemia, antibodies, ELISA, PCR, VLCRS, mycobacteria 

 

ɸʩʩʦʮʠʘʪʠʚʥʦʝ ʪʝʯʝʥʠʝ ʣʝʡʢʦʟʥʦʡ 

ʠʥʬʝʢʮʠʠ ʩ ʚʠʨʫʩʥʳʤʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʠʥʬʝʢʮʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʝʨʴʸʟʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʪʢʨʳʪʳʤ 

ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʢʮʠʡ 

ʥʘ ʪʫʙʝʨʢʫʣʠʥ ʫ ʩʢʦʪʘ, ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩ 

ɺʃʂʈʉ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʵʪʠʤʠ ʠʥʬʝʢʮʠʷʤʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʘʤʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʫʪʚʝʨʞʜʝʥʠʷ 

ʨʘʟʥʦʧʣʘʥʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɽʩʣʠ ʦʜʥʠ 

ʚʳʷʚʣʷʶʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ɺʃʂʈʉ ʠ 

ʨʝʘʛʠʨʦʚʘʥʠʝʤ ʞʠʚʦʪʥʳʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ, 

ʪʦ ʜʨʫʛʠʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʨʫʧʥʳʡ 

ʨʦʛʘʪʳʡ ʩʢʦʪ ʩ ʜʠʘʛʥʦʟʦʤ ʥʘ ʣʝʡʢʦʟ ʧʦ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʘ ʪʘʢʞʝ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ɺʃʂʈʉ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʫʙʝʨʢʫʣʠʥ [2, 3]. 

ʇʨʠʯʠʥʘʤʠ ʪʘʢʠʭ ʫʪʚʝʨʞʜʝʥʠʡ, 

ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʶʪʩʷ ʢʘʢ ʩʣʦʞʥʘʷ 

ʘʥʪʠʛʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʫ 

ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʘʥʪʠʛʝʥʦʚ 

ʦʙʱʠʭ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʤʠʢʦʙʘʢʪʝʨʠʡ [4, 6], 

ʪʘʢ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʧʝʨʝʢʨʝʩʪʥʘʷ 

ʨʝʘʢʪʠʚʥʦʩʪʴ, ʧʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʪʠʪʨʦʚ ʠ ʩʧʝʢʪʨʦʚ ʘʥʪʠʪʝʣ, ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʩʚʦʙʦʜʥʳʤʠ ʠ ʩʚʷʟʘʥʥʳʤʠ 

ʘʥʪʠʪʝʣʘʤʠ ʢ ɺʃʂʈʉ ʫ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [5]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʣʠʷʥʠʷ BLV ʠʥʬʝʢʮʠʠ ʥʘ 

ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ 

ʚʳʷʚʣʝʥʠʝ ʧʝʨʝʢʨʝʩʪʥʦ ʨʝʘʛʠʨʫʶʱʠʭ 

ʘʥʪʠʪʝʣ ʚ ʀʌɸ ʩ ʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʘʥʪʠʛʝʥʘʤʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʣʠ ʧʨʦʙʳ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʠ ʤʦʣʦʢʘ ʦʪ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʃʂʈʉ ʢʦʨʦʚ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʧʨʦʪʠʚʦʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʘʥʪʠʪʝʣ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ. 

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʩʪʘʚʠʣʠ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ʪʚʝʨʜʦʬʘʟʥʦʤ 

ʥʝʢʦʥʢʫʨʝʥʪʥʦʤ ʚʘʨʠʘʥʪʝ. ɼʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ 

ʘʥʪʠʪʝʣ ʧʨʠʤʝʥʷʣʠ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʥʳʝ 

ʘʥʪʠʛʝʥʳ M. bovis, M. avium ʠ M. 

sctochomogenes.  

ʇʦʩʪʘʥʦʚʢʫ ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʩ 

ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ɼʅʂ M. bovis ʠ 

ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ɺʃʂʈʉ. ɼʝʪʝʢʮʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʇʎʈ, ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʩʪʘʜʠʠ 

çʦʪʞʠʛʘè ʧʨʘʡʤʝʨʦʚ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ 

ʢʘʥʘʣʫ ROX. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʩʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʦ ʤʝʪʦʜʦʤ ʀʌɸ 300 ʧʨʦʙ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʘʟʥʳʭ 

ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɺʩʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʙʳʣʠ ʈʀɼ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ. 95,6 % (287) ʧʨʦʙ ʚ 

ʀʌɸ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʪʠʚʦʣʝʡʢʦʟʥʳʭ 

ʘʥʪʠʪʝʣ ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ɺʩʝ ʧʨʦʙʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦ 
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ʀʌɸ ʥʘ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʘʥʪʠʪʝʣ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫ 73,8 % (212) ʧʨʦʙ 

ʦʙʥʘʨʫʞʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʥʘ 

ʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ, ʚ ʪ.ʯ. ʫ 60 

ʧʨʦʙ ʧʨʦʪʠʚ ʦʜʥʦʛʦ, ʫ 123 ï ʧʨʦʪʠʚ ʜʚʫʭ ʠ 

ʫ 29 ʧʨʦʙ ʧʨʦʪʠʚ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ 

ʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ. ʄʝʪʦʜʦʤ 

ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʠʟ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ 

ʦʪʦʙʨʘʣʠ ʧʨʦʙʳ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʇʎʈ 

ʥʘ ʣʝʡʢʦʟ (ʧʨʦʚʠʨʫʩʥʘʷ ɼʅʂ Bovine 

leukemia virus) ʠ ʪʫʙʝʨʢʫʣʝʟ (M. bovis). 

ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ 24 ʧʨʦʙʳ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʟʮʳ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʙʳʣʠ ʦʩʘʞʜʝʥʳ ʧʨʠ 13000 ʦʙ/ʤʠʥ ʚ 

ʪʝʯʝʥʠʝ 10 ʤʠʥ. ɺʳʜʝʣʝʥʠʝ ɼʅʂ 

ʧʨʦʚʦʜʠʣʠ ʠʟ ʦʩʘʜʢʘ ʧʦʩʣʝ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʦʨʘ 

çɼʅʂ-ʩʦʨʙ ɺè (ʀʥʪʝʨʣʘʙʩʝʨʚʠʩ) ʩʦʛʣʘʩʥʦ 

ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ɺʃʂʈʉ ʧʦ ʢʘʥʘʣʫ ROX 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʀʌɸ ʇʎʈ ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 

ˉ ʧ/ʧ 
ʀʌɸ 

ʇʎʈ ʥʘ ɺʃʂʈʉ ʇʎʈ ʥʘ ʤʠʢʦʙʘʢʪʝʨʠʠ 
M. bovis M. avium M. sctoc. 

1 + + + +  ï  

2 ï ï + +  ï  

3 + + + +  ï  

4 + ï + +  ï  

5 ï ï + +  ï  

6 ï + + +  ï  

7 ï ï + +  ï  

8 + ï + +  ï  

9 ï + ï +  ï  

10 ï + ï +  ï  

11 ï + ï +  ï  

12 + + ï  ï   ï  

13 ï ï +  ï   ï  

14 + + + +  ï  

15 + + ï +  ï  

16 + + + +  ï  

17 ï + + +  ï  

18 ï + + +  ï  

19 ï ï + +  ï  

20 + ï ï +  ï  

21 ï ï +  ï   ï  

22 + ï ï +  ï  

23 + + + +  ï  

24 + + + +  ï  

 

ʇʦʩʪʘʥʦʚʢʘ ʇʎʈ ʥʘ ʣʝʡʢʦʟ 

ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʦʪʦʢʦʣʫ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʇʎʈ-ʩʤʝʩʝʡ (1 ʦʙʨʘʟʝʮ) 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ 

ʧʨʦʧʠʩʠ: 2 ʤʢʣ 10-ʪʠ ʢʨʘʪʥʦʛʦ ʇʎʈ-

ʙʫʬʝʨʘ, 2 ʤʢʣ 2,5 ʤʄ ʨʘʩʪʚʦʨʘ 
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ʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʦʚ, 2 ʤʢʣ 25 ʤʄ 

ʨʘʩʪʚʦʨʘ ʤʘʛʥʠʷ ʭʣʦʨʠʜʘ, ʧʦ 1 ʤʢʣ 10 ʨʄ 

ʧʨʷʤʦʛʦ (5ô-ggcaccgggtctcgcaagtatg-3'), 

ʦʙʨʘʪʥʦʛʦ (5'-cggttaggctggtcatgtggcc-3') 

ʧʨʘʡʤʝʨʦʚ ʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʦʛʦ ʟʦʥʜʘ 

ʪʠʧʘ TaqMan (ROX-

aaacactacgacttgcaatcttacaggccgac-RTQ2) 

(ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜ ʧʘʪʝʥʪ RU 2644233 C2), 

1 ʤʢʣ Taq-ʧʦʣʠʤʝʨʘʟʘ (5 ʝʜ.ʘʢʪ./ʤʣ), 10 

ʤʢʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ɼʅʂ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ M. bovis 

ʤʝʪʦʜʦʤ ʇʎʈ-ʈɺ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʘʡʤʝʨʳ (IS1081_Forward ï 

ggctgctctcgacgttcatc, IS1081_Reverse - 

cgctgattggaccgctcat) ʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʡ 

ʟʦʥʜ (IS1081_Probe ï FAM-

ctgaagccgacgccctgtgc-MGBNFQ), 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ Duffy SC et al (7). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʦʙʨʘʞʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1 ʠ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʨʦʙʘʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʦʜʥʘʢʦ ʚʩʝ 

ʧʨʦʙʳ ʧʦ ʀʌɸ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ 

ʤʠʢʦʙʘʢʪʨʠʘʣʴʥʳʭ ʘʥʪʠʪʝʣ, ʧʦʢʘʟʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʚʥʳʤ ʜʚʫʤ ʠʣʠ ʙʦʣʝʝ 

ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 1:200.  

ʀʟ 24 ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʚ ʰʝʩʪʠ ʧʨʦʙʘʭ 

ʦʙʥʘʨʫʞʝʥʳ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʚʩʝʭ ʪʨʸʭ 

ʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ; ʚ ʩʝʤʠ ï 

ʧʨʦʪʠʚ M. bovis ʠ M. sctochomogenes, ʚ 

ʜʚʫʭ ï ʧʨʦʪʠʚ M. bovis ʠ M. avium, ʚ ʪʨʸʭ - 

M. avium ʠ M. sctochomogenes, ʚ 11 

ʦʙʨʘʟʮʘʭ ʦʙʥʘʨʫʞʝʥʳ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ 

ʦʪʜʝʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ ï M. bovis (ʪʨʠ 

ʧʨʦʙʳ), M. avium (ʪʨʠ ʧʨʦʙʳ) ʠ M. 

sctochomogenes (ʧʷʪʴ ʧʨʦʙ). 

ʊʨʠ ʧʨʦʙʳ (ˉ 12, 13, 21) ʚ ʇʎʈ ʥʘ 

ɺʃʂʈʉ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ 

ʟʘʢʣʶʯʠʪʴ ʢʘʢ ʦ ʚʦʟʤʦʞʥʦʡ 

ʜʝʪʝʨʤʠʥʘʥʪʥʦʡ ʦʙʱʥʦʩʪʠ ʘʥʪʠʛʝʥʦʚ ʠ 

ʤʠʢʦʙʘʢʪʝʨʠʡ, ʪʘʢ ʠ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʃʂʈʉ. ʆʙʱʝʠʟʚʝʩʪʥʦ, 

ʥʘʧʨʠʤʝʨ, ʯʪʦ ʫ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘʩʪʫʧʘʝʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ 

ʪʦʣʝʨʘʥʪʥʦʩʪʴ ï ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʢʦʥʢʨʝʪʥʳʡ ʘʥʪʠʛʝʥ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʯʠʝ ʘʥʪʠʛʝʥʳ. 

ʀʚʘʥʦʚ ʆ.ɺ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʠʥʬʠʮʠʨʦʚʘʥʠʝ 

ʦʨʛʘʥʠʟʤʘ ɺʃʂʈʉ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʠʥʘ 

ʢʘʢ ʥʘ ʢʣʝʪʦʯʥʦʤ (ʧʦʨʘʞʝʥʠʝ ɺ-

ʣʠʤʬʦʮʠʪʦʚ, ʯʘʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ, 

ʤʦʥʦʮʠʪʦʚ), ʪʘʢ ʠ ʥʘ ʛʫʤʦʨʘʣʴʥʦʤ ʫʨʦʚʥʝ 

(ʜʝʬʠʮʠʪ IgM, IgA).  

ɹʝʟʫʩʣʦʚʥʦ, ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʫʪʚʝʨʞʜʝʥʠʡ ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ, ʥʝʦʩʧʦʨʠʤʳʤ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʣʝʡʢʦʟ ʠ 

ʪʫʙʝʨʢʫʣʝʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʧʦ ʵʪʠʤ ʠʥʬʝʢʮʠʷʤ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʀʌɸ ʠ 

ʇʎʈ ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʤ 

ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʨʦʙʘʭ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʦʜʥʘʢʦ ʚʩʝ ʧʨʦʙʳ ʚ ʀʌɸ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ 

ʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʥʪʠʪʝʣ, ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ ʢʘʢ ʦ ʚʦʟʤʦʞʥʦʡ ʜʝʪʝʨʤʠʥʘʥʪʥʦʡ ʦʙʱʥʦʩʪʠ 

ʘʥʪʠʛʝʥʦʚ ʠ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʪʘʢ ʠ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʃʂʈʉ. 

 

FEATURES OF IMMUNOREACTIVITY OF BLV-INFECTED COWS 

 

Maslennikov N.N., Usolciev K.V., Shangaraev N.I., Zinnatov F.F., Yakupov T.R. 

Summary 

 

The article the results of a study of blood serum using ELISA and PCR in order to study the 

characteristics of the immunoreactivity of BLV infected cows described. PCR results confirm the 

absence of mycobacterial genetic material in the samples, however, all ELISA tests for the detection 

of mycobacterial antibodies showed positive results. The presented research results allow us to 

conclude both about the possible determinant commonality of VLBRS and mycobacteria antigens, 

and about changes in the immunoreactivity of the body of cows infected with BLV. 
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rats 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʷʚʣʷʶʪʩʷ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʥʘʟʥʘʯʘʶʪʩʷ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ, 

ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠ 

ʤʥʦʛʠʭ ʧʘʪʦʣʦʛʠʷʭ. ɼʦʣʷ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 25 %, ʥʝ ʩʯʠʪʘʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʠʭ 

ʩʦʩʪʘʚʝ, ʪʘʢʠʭ ʢʘʢ, ʢʚʝʨʮʝʪʠʥ ʠ ʨʫʪʠʥ [1]. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʵʪʘʧʝ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʤʝʪʦʜʠʢ, ʠʟ ʢʦʪʦʨʳʭ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʠ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ, 

ʘ ʠʤʝʥʥʦ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʦʩʪʨʦʛʦ 

ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʧʫʪʝʤ 

ʩʫʙʧʣʘʥʪʘʨʥʦʛʦ ʚʚʝʜʝʥʠʷ 1 % ʨʘʩʪʚʦʨʘ 

ʢʘʨʨʘʛʝʥʠʥʘ, 2 % ʨʘʩʪʚʦʨʘ ʬʦʨʤʘʣʠʥʘ ʠʣʠ 

10 % ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʘʣʠʥʘ. 

ɸʥʘʣʦʛʠʯʥʫʶ ʨʝʘʢʮʠʶ ʤʦʞʥʦ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʫʪʝʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ 

ʚʚʝʜʝʥʠʷ 1 % ʨʘʩʪʚʦʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʩ 

ʨʘʟʚʠʪʠʝʤ ʧʝʨʠʪʦʥʠʪʘ [4]. ʂʘʪʝʣʴʥʠʢʦʚʘ 

ɸ.ɽ. (2015) ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʨʘʛʝʥʠʥʘ 

ʥʘ ʤʦʜʝʣʠ ʧʦʜʢʦʞʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ 

ʤʝʰʦʯʢʘ in vivo ʜʣʷ ʦʮʝʥʢʠ ʦʩʪʨʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʦʪʚʝʪʘ ʠ ʠʟʫʯʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ 

[3]. ʊʘʢʞʝ ʠʟʚʝʩʪʥʳ ʤʦʜʝʣʠ ʢʘʨʨʘʛʝʥʠʥ-

ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʧʣʝʚʨʠʪʘ, ʘʨʪʨʠʪʘ ʠ 

ʵʥʮʝʬʘʣʠʪʘ ʫ ʤʳʰʝʡ [6]. 

ʂʘʨʨʘʛʝʥʠʥʳ (ʢʘʨʨʘʛʠʥʘʥʳ) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʝ 

ʧʦʣʠʩʘʭʘʨʠʜʳ, ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʚʦʜʦʨʦʩʣʝʡ 

ʨʦʜʘ Rodophyceae, ʠ ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʦʪ 20 ʜʦ 40 % ʦʩʪʘʪʢʦʚ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ. ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ 

ʢʘʨʨʘʛʠʥʘʥʦʚ ɚ, ə, ɘ, Ů, ɛ, ʦʜʥʘʢʦ, ʣʠʰʴ ʪʨʠ 

ʠʟ ʥʠʭ, ɚ (ʣʷʤʙʜʘ), ə (ʢʘʧʧʘ), ɘ (ʡʦʪʘ) 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʥʳʭ ʟʘʛʫʩʪʠʪʝʣʝʡ ʠ 

ʛʝʣʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʦʜ ʧʨʠʩʚʦʝʥʥʦʡ ʠʤ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʢʦʜʦʤ ɽ 407 [9]. 

ʇʨʦʚʝʜʷ ʤʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʠʟʫʯʝʥʠʶ ʩʚʦʡʩʪʚ ʢʘʨʨʘʛʝʥʠʥʦʚ, ʤʳ 

ʦʪʤʝʪʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʠʤʝʶʱʠʭʩʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʫ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʝʱʝʩʪʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʜʦʢʘʟʘʥʦ ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʪʘʢ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʩʧʘʚʰʝʡʩʷ ʤʦʣʝʢʫʣʳ ʢʘʨʨʘʛʠʥʘʥʘ 

ʚʳʟʳʚʘʝʪ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʠ ʦʙʝʟʴʷʥ 

ʷʟʚʳ ʠ ʦʧʫʭʦʣʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ, ʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʡ ʢʘʨʨʘʛʠʥʘʥ 

ʚʦʩʧʘʣʝʥʠʝ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʪʘʢʠʭ 

ʢʘʢ ʛʘʩʪʨʠʪ, ʵʥʪʝʨʠʪ ʠ ʢʦʣʠʪ. ʕʪʠ ʜʘʥʥʳʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, 

ʧʨʦʚʝʜʝʥʥʳʤʠ Juanjuan Guo ʠ ʩʦʘʚʪʦʨʘʤʠ 

(2023), ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʨʘʟʚʠʪʠʝ 

ʢʦʣʠʪʘ ʥʘ ʢʣʝʪʦʯʥʳʭ ʤʦʜʝʣʷʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢʘʨʨʘʛʠʥʘʥʦʚ ʚʣʠʷʪʴ ʥʘ ʧʦʧʫʣʷʮʠʶ 

Akkermansia muciniphila, ʨʘʟʨʫʰʘʶʱʫʶ 

ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʢʠʰʝʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʩ 

ʘʢʪʠʚʘʮʠʝʡ NF-əB ʬʘʢʪʦʨʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ 

ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ [7]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, Luo 

M. et al. ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚʥʫʪʨʠʦʧʫʭʦʣʝʚʦʝ 

ʚʚʝʜʝʥʠʝ ɚ-ʢʘʨʨʘʛʠʥʘʥʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʸʤʘ ʦʧʫʭʦʣʠ ʚ ʦʧʳʪʘʭ ʥʘ 
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ʤʳʰʘʭ [8].  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ 

ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ, ʙʣʘʛʦʜʘʨʷ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʢʘʨʨʘʛʝʥʠʥʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʦ ʠ ʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʥʝʩʪʝʨʦʠʜʥʳʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʂʘʢ 

ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʦʜʥʦʡ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʝʢʘ ʷʚʣʷʝʪʩʷ 

ʢʘʨʨʘʛʝʥʠʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ 

ʟʘʜʥʠʭ ʣʘʧ ʫ ʢʨʳʩ, ʢʦʪʦʨʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʩʫʙʧʣʘʥʪʘʨʥʦʛʦ 

ʚʚʝʜʝʥʠʷ 1% ʨʘʩʪʚʦʨʘ ɚ-ʢʘʨʨʘʛʝʥʠʥʘ. 

ʆʜʥʘʢʦ ʤʦʥʠʪʦʨʠʥʛ ʠʤʝʶʱʠʭʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ 

ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʢʘʨʨʘʛʝʥʠʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʝʢʘ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ə-ʢʘʨʨʘʛʝʥʠʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʬʣʦʛʦʛʝʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʪʝʢʘ, ʘ ʪʘʢʞʝ ʜʘʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ 

ʤʦʜʝʣʷʤ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʢʘʨʨʘʛʝʥʠʥʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʠ ʢʘʬʝʜʨʳ 

ʬʘʨʤʘʢʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʣʦʛʠʠ ʠ 

ʨʘʜʠʦʙʠʦʣʦʛʠʠ ʂʘʟʘʥʩʢʦʡ ɻɸɺʄ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ɚ- ʠ ə-

ʢʘʨʨʘʛʝʥʠʥʳ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʣʠ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʥʘ ʜʚʝ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ, ʧʦ 7 ʞʠʚʦʪʥʳʭ ʚ 

ʢʘʞʜʦʡ, ʩʦʙʣʶʜʘʷ ʧʨʠʥʮʠʧ ʧʘʨ-ʘʥʘʣʦʛʦʚ. 

ɾʠʚʦʪʥʳʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʠʥʲʝʮʠʨʦʚʘʣʠ ʣʷʤʙʜʘ-ʢʘʨʨʘʛʝʥʠʥ, ʘ 

ʚʪʦʨʦʡ ï ʢʘʧʧʘ-ʢʘʨʨʘʛʝʥʠʥ. ʂʘʧʧʘ-

ʢʘʨʨʘʛʝʥʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʙʝʣʳʡ ʧʦʨʦʰʦʢ, 

ʢʦʪʦʨʳʡ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 70-80ęʉ, ʘ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʢʦʤʥʘʪʥʦʡ ʟʘʛʫʩʪʝʚʘʝʪ ʠ 

ʦʙʨʘʟʫʝʪ ʛʝʣʴ. ʃʷʤʙʜʘ-ʢʘʨʨʘʛʠʥʘʥ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ, ʧʦʣʥʦʩʪʴʶ 

ʨʘʩʪʚʦʨʠʤʳʡ ʧʨʠ 90ęʉ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛʝʣʷ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ 

ʚ ʨʘʙʦʪʝ Michael Zeece (2020) [10], ʢʦʪʦʨʘʷ 

ʩʚʷʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʣʝʡ ʩʦ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʘʧʧʘ-ʢʘʨʨʘʛʝʥʠʥʦʚ 

ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʩ ʢʘʪʠʦʥʘʤʠ ʂ ʠ ʉʘ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʣʷʤʙʜʘ-ʢʘʨʨʘʛʠʥʘʥ ʥʝ 

ʷʚʣʷʝʪʩʷ ʛʝʣʝʦʙʨʘʟʫʶʱʝʡ ʩʫʙʩʪʘʥʮʠʝʡ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʘʪʠʦʥʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ 

ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʠ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚʦʜʥʳʡ ʛʝʣʴ ʥʘ ʦʩʥʦʚʝ ə-

ʢʘʨʨʘʛʝʥʠʥʘ ʷʚʣʷʝʪʩʷ ʪʝʨʤʦʙʨʘʪʠʤʳʤ.  

ʆʩʪʨʫʶ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ 

ʚʦʩʧʨʦʠʟʚʦʜʠʣʠ ʧʫʪʝʤ ʩʫʙʧʣʘʥʪʘʨʥʦʛʦ 

ʚʚʝʜʝʥʠʷ ʚ ʟʘʜʥʠʝ ʣʘʧʳ ʢʨʳʩ 0,1 ʤʣ 1 % 

ʨʘʩʪʚʦʨʦʚ ʢʘʨʨʘʛʝʥʠʥʦʚ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ɸ.ʅ. ʄʠʨʦʥʦʚʳʤ 

(2012). ʈʘʩʪʚʦʨʳ ʛʦʪʦʚʠʣʠ ʧʝʨʝʜ 

ʧʨʠʤʝʥʝʥʠʝʤ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʝʢʘ 

ʦʮʝʥʠʚʘʣʠ ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝʥʠʷ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ 

ʦʙʲʝʤʘ ʣʘʧʦʢ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ (ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

2 ʤʢʤ). ʇʨʠʨʦʩʪ ʦʙʲʝʤʘ ʦʪʝʯʥʦʩʪʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

 
 

ɾʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʥʠʯʝʛʦ ʥʝ ʚʚʦʜʠʣʠ, ʦʥʠ ʩʣʫʞʠʣʠ çʬʦʥʦʤè 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʦʙʲʝʤʘ ʣʘʧʦʢ ʠ ʨʘʩʯʝʪʘ 

ʧʨʠʨʦʩʪʘ ʦʪʝʢʘ.  

ʄʘʥʠʧʫʣʷʮʠʠ ʩ ʧʦʜʦʧʳʪʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʇʨʘʚʠʣʘʤ 

ʥʘʜʣʝʞʘʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ ʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʟʘʱʠʪʝ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʝʡ 

[2, 5]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʫʙʧʣʘʥʪʘʨʥʦʝ ʚʚʝʜʝʥʠʝ ʜʚʫʭ ʚʠʜʦʚ 

ʢʘʨʨʘʛʝʥʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʬʣʦʛʦʛʝʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʦʪʝʯʥʦʩʪʠ ʠ 

ʛʠʧʝʨʝʤʠʠ ʪʢʘʥʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʨʘʟʚʠʪʠʠ ʤʝʩʪʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ə-

ʢʘʨʨʘʛʝʥʠʥʘ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʦʪʝʢ 



125  

ʥʘʙʣʶʜʘʝʪʩʷ ʩʧʫʩʪʷ 3 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʘʣʴʪʝʨʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʙʣʠʯʥʳʤʠ ʜʘʥʥʳʤʠ 

(ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʨʦʩʪʘ ʦʙʲʝʤʘ ʢʦʥʝʯʥʦʩʪʝʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ (n=7) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʇʨʠʨʦʩʪ ʦʙʲʝʤʘ, % 

24 ʯʘʩʘ 72 ʯʘʩʘ 5 ʩʫʪ 7 ʩʫʪ 9 ʩʫʪ 12 ʩʫʪ 

ʂʦʥʪʨʦʣʴ - - - -  - 

1 ʆʧʳʪʥʘʷ (ə-

ʢʘʨʨʘʛʝʥʠʥ) 
28,1 

- - -  - 

2 ʆʧʳʪʥʘʷ (ɚ- 

ʢʘʨʨʘʛʝʥʠʥ) 
126,6 

43,8 34,4 21,8 9,4% - 

 

 
ʈʠʩʫʥʦʢ 1 ï ʅʝʢʨʦʟ ʭʚʦʩʪʘ ʢʨʳʩ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʧʦʩʣʝ ʩʫʙʧʣʘʥʪʘʨʥʦʛʦ ʚʚʝʜʝʥʠʷ ə-

ʢʘʨʨʘʛʝʥʠʥʘ  

                                                     
ʈʠʩʫʥʦʢ 2 ï ʉʘʤʦʘʤʧʫʪʘʮʠʷ ʭʚʦʩʪʘ ʢʨʳʩ ʥʘ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʩʫʙʧʣʘʥʪʘʨʥʦʛʦ ʚʚʝʜʝʥʠʷ ə-

ʢʘʨʨʘʛʝʥʠʥʘ  

 

ʉʧʫʩʪʷ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʨʦʩʪ 

ʦʙʲʝʤʘ ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʥʠʟʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ     

28,1 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, 

ʦʜʥʘʢʦ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʛʠʧʝʨʝʤʠʷ ʪʢʘʥʝʡ ʚ ʤʝʩʪʝ ʠʥʲʝʢʮʠʡ. ʏʝʨʝʟ 
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48 ʯʘʩʦʚ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 

ʛʨʫʧʧʝ ʢʨʳʩ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ə-

ʢʘʨʨʘʛʝʥʠʥ, ʨʘʩʩʯʠʪʘʪʴ ʠʟʫʯʘʝʤʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʜʩʪʘʚʠʣʦʩʴ ʚʦʟʤʦʞʥʳʤ 

ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝʥʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʣʘʧ ʜʦ ʟʥʘʯʝʥʠʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ ʥʘ ʪʨʝʪʴʠ 

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʘʣʩʷ ʥʝʢʨʦʟ 

ʢʦʥʯʠʢʘ ʭʚʦʩʪʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʫʛʥʝʪʝʥʥʦʝ, ʘʧʧʝʪʠʪ ʩʥʠʞʝʥ (ʈʠʩʫʥʦʢ 1). 

ʅʘ 5 ʩʫʪʢʠ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʪʨʝʭ ʠʟ 

ʩʝʤʠ ʞʠʚʦʪʥʳʭ ʧʨʦʠʟʦʰʣʘ ʩʘʤʦʘʤʧʫʪʘʮʠʷ 

ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʭʚʦʩʪʘ, ʫ 

ʦʩʪʘʣʴʥʳʭ ʦʪʪʦʨʞʝʥʠʝ ʪʢʘʥʝʡ ʧʨʦʠʟʦʰʣʦ 

ʥʘ 7-9 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʈʠʩʫʥʦʢ 2). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ə-ʢʘʨʨʘʛʝʥʠʥʘ, ʧʨʠ 

ʩʫʙʧʣʘʥʪʘʨʥʦʤ ʚʚʝʜʝʥʠʠ 1 % ʨʘʩʪʚʦʨʘ ɚ- 

ʢʘʨʨʘʛʝʥʠʥʘ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʨʝʘʢʮʠʷ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʦʙʲʝʤʘ 

ʢʦʥʝʯʥʦʩʪʝʡ ʥʘʙʣʶʜʘʣʩʷ ʩʧʫʩʪʷ ʩʫʪʢʠ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʬʣʦʛʦʛʝʥʘ ʠ ʩʦʩʪʘʚʠʣ 126,6 

% ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ 

ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, 

ʢʨʳʩʳ ʦʭʦʪʥʦ ʧʨʠʥʠʤʘʣʠ ʢʦʨʤ ʠ ʚʦʜʫ, 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʛʨʫʤʠʥʛ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ, 

ʦʜʥʘʢʦ, ʧʘʣʴʧʘʮʠʝʡ ʫʩʪʘʥʦʚʣʝʥʘ ʣʦʢʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʨʤʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʝʢʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ 

ʩʨʦʢʠ ʦʪʝʯʥʦʩʪʴ ʣʘʧ ʫʤʝʥʴʰʠʣʘʩʴ ʠ ʥʘ 9 

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 9,4 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘ 12 ʩʫʪʢʠ ʦʧʳʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʦʪʝʯʥʦʩʪʠ ʣʘʧ ʠ 

ʩʥʠʞʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ 

ʬʦʥʦʚʳʭ, ʚʳʯʠʩʣʠʪʴ ʧʨʠʨʦʩʪ ʦʙʲʝʤʘ 

ʢʦʥʝʯʥʦʩʪʝʡ ʥʝ ʧʨʝʜʩʪʘʚʠʣʦʩʴ ʚʦʟʤʦʞʥʳʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʫʙʧʣʘʥʪʘʨʥʦʝ ʚʚʝʜʝʥʠʝ ə-ʢʘʨʨʘʛʝʥʠʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʞʠʚʦʪʥʳʤ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʣʦʢʘʣʴʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ, ʘ ʚʳʟʳʚʘʝʪ ʥʝʢʨʦʟ ʪʢʘʥʝʡ ʚ 

ʦʙʣʘʩʪʠ ʭʚʦʩʪʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ 

ʩʘʤʦʘʤʧʫʪʘʮʠʝʡ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ, ʠʩʭʦʜʷ ʠʟ ʯʝʛʦ, ʥʝ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʬʣʦʛʦʛʝʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʩʪʨʦʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʩʫʙʧʣʘʥʪʘʨʥʦʝ ʚʚʝʜʝʥʠʝ ɚ-ʢʘʨʨʘʛʝʥʠʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʦʩʧʘʣʝʥʠʷ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʥʝʛʦ ʧʨʠʟʥʘʢʘʤʠ, ʚʚʠʜʫ 

ʯʝʛʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ çʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʝʢʘè ʩ 

ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  
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ʈʝʟʶʤʝ 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʢʘʨʨʘʛʝʥʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʬʣʦʛʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʝʢʘ ʩ 

ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ə-ʢʘʨʨʘʛʝʥʠʥ ʧʨʠ ʩʫʙʧʣʘʥʪʘʨʥʦʤ ʚʚʝʜʝʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʥʝʢʨʦʟʘ ʚ 

ʦʙʣʘʩʪʠ ʭʚʦʩʪʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʫʢʪʦʨʘ ʚʦʩʧʘʣʝʥʠʷ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʩʫʙʧʣʘʥʪʘʨʥʳʝ ʠʥʦʢʫʣʷʮʠʠ ɚ-ʢʘʨʨʘʛʝʥʠʥʘ ʚʳʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʫʶ ʤʝʩʪʥʫʶ 

ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶʩʷ ʧʨʠʨʦʩʪʘʤʠ ʦʙʲʝʤʘ ʢʦʥʝʯʥʦʩʪʝʡ, ʛʠʧʝʨʝʤʠʝʡ 

ʠ ʛʠʧʝʨʪʝʨʤʠʝʡ, ʚʚʠʜʫ ʯʝʛʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ çʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ 

ʦʪʝʢʘè. 

 

EVALUATION OF CUMULATIVE PROPERTIES OF THE COMPLEX "KN-73" 

 

Medetkhanov F.ɸ., Konakova I.ɸ., 

Summary 

 

This article is devoted to the study of the possibility of using two different types of 

carrageenan as a phlogogenic factor for modeling inflammatory edema in order to study the anti-

inflammatory properties of new drugs. In the course of research, it was found that k-carrageenan, 

when administered subplantarly, leads to the development of necrosis in the tail region, therefore, 

cannot be used as an inducer of inflammation. At the same time, subplantar inoculations of ɚ-

carrageenan cause a pronounced local inflammatory reaction, accompanied by increases in limb 

volume, hyperemia and hyperthermia, which is why it can be used to model "carrageenan edema".
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ʗʀʏʅɸʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʉɸʅʀʊɸʈʅʆɽ ʂɸʏɽʉʊɺʆ ʗʀʎ ʇɽʈɽʇɽʃʆɺ 

ʇʈʀ ɺɺɽɼɽʅʀʀ ɹʄʂ ʉ ʇʈʆɹʀʆʊʀʏɽʉʂʀʄ ʇʈɽʇɸʈɸʊʆʄ  

 

ʄʠʥʠʢʘʝʚ ɼ.ʊ. ï ʘʩʧʠʨʘʥʪ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

 ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʙʠʢʦʨʤ, ʧʪʠʮʝʚʦʜʩʪʚʦ, ʧʝʨʝʧʝʣʘ, ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ, 

ʙʠʦʦʪʭʦʜʳ, ʢʦʥʮʝʥʪʨʘʪ, ʷʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

Keywords: compound feed, poultry farming, quail, probiotic preparation, biowaste, 

concentrate, egg production 

 

ɺ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʢʘʬʝʜʨʝ ʢʦʨʤʣʝʥʠʷ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ 

ɻɸɺʄ ʨʘʟʨʘʙʦʪʘʥ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʳʡ 

ʢʦʥʮʝʥʪʨʘʪ (ɹʄʂ) ʥʘ ʦʩʥʦʚʝ 

ʦʙʝʟʟʘʨʘʞʝʥʥʳʭ ʙʠʦʦʪʭʦʜʦʚ ʧʪʠʮʝʚʦʜʩʪʚʘ 

ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ. 

ʆʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʙʠʦʦʪʭʦʜʦʚ ʧʨʦʚʦʜʠʣʦʩʴ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʩʚʝʨʭʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ (ʕʄʇ ʉɺʏ). 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʥʳʤ, 

ʙʝʟʦʧʘʩʥʳʤ, ʪʝʭʥʦʣʦʛʠʯʥʳʤ, ʘ ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ, ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʠ ʧʘʪʦʛʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ, ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʛʝʣʴʤʠʥʪʦʚ. 

ʇʦʣʫʯʝʥʥʦʝ ʩʳʨʴʝ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʮʝʦʣʠʪʦʤ (ɹʄʂ) 

ʦʪʣʠʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ [5].  

ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ ʮʝʦʣʠʪ ʚ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʝ, ʷʚʣʷʷʩʴ ʠʩʪʦʯʥʠʢʦʤ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʫʣʫʯʰʘʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʷʠʯʥʦʡ ʠ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʮʝʦʣʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ 

ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʪʨʘʞʝʥʦ ʚʦ 

ʤʥʦʞʝʩʪʚʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ [4]. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʝʛʦʜʥʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʦʩʪʨʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʘʢʪʫʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʢʦʨʤʣʝʥʠʠ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ. ʇʨʦʙʠʦʪʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʧʪʠʮʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʥʦʤʫ 

ʢʘʯʝʩʪʚʫ ʷʠʮ ʠ ʤʷʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʥʠʞʘʷ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ [1, 7]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʟʜʘʥʠʝ ʢʦʤʧʦʟʠʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ 

ʦʙʝʟʟʘʨʘʞʝʥʥʳʭ ʙʠʦʦʪʭʦʜʦʚ ʧʪʠʮʝʚʦʜʩʪʚʘ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ 

ʧʨʝʧʘʨʘʪ çʕʥʟʠʤʩʧʦʨʠʥè, ʢʦʪʦʨʳʡ 

ʩʦʜʝʨʞʠʪ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ 

ʰʪʘʤʤʦʚ Bacillus subtilis ʠ Bacillus 

licheniformis. ɺ 1 ʛ ʧʨʝʧʘʨʘʪʘ ʩʦʜʝʨʞʠʪʩʷ 

ʥʝ ʤʝʥʝʝ 5x109 ʂʆɽ/ʛ 

(ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ) 

ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʘ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʦʜʘʚʣʝʥʠʶ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʫʣʫʯʰʝʥʠʶ 

ʧʠʱʝʚʘʨʝʥʠʷ, ʫʢʨʝʧʣʝʥʠʶ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʩʪʘʚʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʦʤʧʦʟʠʮʠʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ʥʘʠʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʩʪʘʚʳ ʦʙʣʘʜʘʶʪ 

ʚʳʨʘʞʝʥʥʳʤʠ ʠʤʤʫʥʦʢʦʨʨʝʛʠʨʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʫʩʧʝʰʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ 

ʙʘʣʘʥʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ [6]. ɺ ʵʪʦʡ ʩʚʷʟʠ, 

ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤʧʦʟʠʪʘ 
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ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʝʨʝʧʝʣʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ 

ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ. ɼʣʷ ʦʧʳʪʘ 

ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 4 ʛʨʫʧʧʳ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʠ 3 ʦʧʳʪʥʳʝ) ʧʦ 45 ʛʦʣʦʚ (36 

ʩʘʤʦʢ ʠ 9 ʩʘʤʮʦʚ) ʚ ʢʘʞʜʦʡ. ʇʝʨʝʧʝʣʘʤ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʢʘʨʤʣʠʚʘʣʠ 

ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ), ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ɼʂ-52 (ʚ 

ʨʘʩʩʳʧʥʦʤ ʚʠʜʝ) (ʛ. ɻʣʘʟʦʚ, ʋʜʤʫʨʪʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ), ʘ ʧʪʠʮʘʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʯʘʩʪʴ ʢʦʤʙʠʢʦʨʤʘ ʧʦ ʤʘʩʩʝ ʟʘʤʝʥʷʣʠ 

ʢʦʨʤʦʚʳʤʠ ʜʦʙʘʚʢʘʤʠ ʧʦ ʩʭʝʤʝ: 1 ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ (ɹʄʂ 10 %); 2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

(ɹʄʂ 10 % + ʧʨʦʙʠʦʪʠʢ ʕʥʟʠʤʩʧʦʨʠʥ 1,5 

%); 3 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʧʨʦʙʠʦʪʠʢ 

ʕʥʟʠʤʩʧʦʨʠʥ 1,5 %). 

ʆʧʳʪ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʧʝʨʠʦʜʦʚ ï 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ (10 ʩʫʪʦʢ) ʠ ʫʯʝʪʥʦʛʦ 

(60 ʩʫʪʦʢ). ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʝʨʝʧʝʣʦʚ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʠʮ 

ʚʳʧʦʣʥʝʥʳ ʚ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʊʘʪʘʨʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʋ 

çɺʅʀʀɿɾè. ɺ ʭʦʜʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ 

(ɹɻʂʇ) ʠ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ 

ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʂʄɸʌɸʥʄ), ʘ ʪʘʢʞʝ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʣʴʤʦʥʝʣʣ 

ʩʦʛʣʘʩʥʦ ʊʈ ʊʉ 021/2011. ʆʧʨʝʜʝʣʝʥʠʝ 

ɹɻʂʇ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ɻʆʉʊ 31747-

2012, ʂʄɸʌɸʥʄ ʧʦ ɻʆʉʊ 10444.15-94; 

ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʘʣʴʤʦʥʝʣʣʳ ʧʦ ɻʆʉʊ 31659-2012. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Microsoft Excel ʧʘʢʝʪʘ Microsoft Office 

2016. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʪʠʮ-

ʥʝʩʫʰʝʢ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʷʚʣ̫ʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ. ʗʡʮʝʥʦʩʢʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʵʥʜʦʛʝʥʥʳʤʠ, ʪʘʢ ʠ 

ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ. 

ʇʦʣʥʦʮʝʥʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʚ ʫʯʝʪʥʳʡ 

ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʜʠʥʘʤʠʢʝ 

ʷʡʮʝʥʦʩʢʦʩʪʠ [8]. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʝʨʝʧʝʣʦʚ ï 

ʚʘʣʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʮ ʟʘ ʧʝʨʠʦʜʳ ʧʦ 

15 ʩʫʪʦʢ ʠ ʚʩʝʛʦ ʟʘ ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ ʟʘ ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ ʦʧʳʪʘ (ʰʪ.) 

ʇʝʨʠʦʜ, ʩʫʪ. 
ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ 1 ʆʧʳʪ 2 ʆʧʳʪ 3 

1-15 431 439 401 418 

16-30 448 439 433 418 

31-45 396 407 512 450 

46-60 392 448 482 405 

ʀʪʦʛʦ 1667 1734 1828 1691 

ɺ ʩʨʝʜʥʝʤ ʥʘ 1 ʥʝʩʫʰʢʫ ʟʘ 

ʧʝʨʠʦʜ, ʰʪ. 

21,61 22,47 23,70 21,92 

ʗʡʮʝʥʦʩʢʦʩʪʴ ʚ ʩʨʝʜʥʝʤ 

ʟʘ ʧʝʨʠʦʜ, % 

77,18 80,26 84,64 78,27 

ɺ % ʢ ʢʦʥʪʨʦʣʶ  +4,02 % +9,66 % +1,44 % 

 

ɺʘʣʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʮ ʟʘ 

ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 1667 ʷʠʮ, ʚ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 1734 ʷʡʮʘ, ʯʪʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʥʘ 4,02 %; ʚʦ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 1828 ʷʠʮ (ʥʘ 9,66 % 

ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ), ʠ ʚ ʪʨʝʪʴʝʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 1691 ʷʡʮʦ (ʥʘ 1,44 %). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʷʡʮʝʥʦʩʢʦʩʪʠ ʧʦʣʫʯʝʥ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ɹʄʂ ʩ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ï 84,64 %. ɺ 

ʜʠʥʘʤʠʢʝ ʷʡʮʝʥʦʩʢʦʩʪʠ ʧʦ ʧʝʨʠʦʜʘʤ 

ʦʧʳʪʘ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ 
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ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʩʥʠʟʠʣʦʩʴ ʥʘ 9,04 %, ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʦʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 2,05 %, ʚʦ 

ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʥʘ 20,19 %, ʘ ʚ 

ʪʨʝʪʴʝʡ ï ʩʥʠʟʠʣʦʩʴ ʥʘ 3,11 %. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʷʠʮ, ʥʘ ʨʘʟʚʠʪʠʝ 

ʵʤʙʨʠʦʥʦʚ ʠ ʥʘ ʚʳʚʦʜʠʤʦʩʪʴ ʤʦʣʦʜʥʷʢʘ 

[3]. ʀʥʢʫʙʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʷʠʮ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʥʜʦʛʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʢʘʢ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʚʠʜ, 

ʧʦʨʦʜʘ, ʚʦʟʨʘʩʪ, ʥʦ ʠ ʚʥʝʰʥʠʤʠ, ʠʟ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫʩʣʦʚʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʩʪʠ 

ʢʦʨʤʣʝʥʠʷ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ 

ʠʥʢʫʙʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɼʘʥʥʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʠʮ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʠʮ ʧʝʨʝʧʝʣʦʚ 

ɻʨʫʧʧʘ 
ʄʘʩʩʘ ʞʝʣʪʢʘ, 

 ʛ 

ʄʘʩʩʘ ʙʝʣʢʘ, 

ʛ 

ʄʘʩʩʘ 

ʩʢʦʨʣʫʧʳ, ʛ 
ʄʘʩʩʘ ʷʡʮʘ, ʛ 

ʊʦʣʱʠʥʘ 

ʩʢʦʨʣʫʧʳ, ʤʤ 

ʀʥʜʝʢʩ 

ʬʦʨʤʳ 

ʂʦʥʪʨʦʣʴ 4,38Ñ0,07 5,63Ñ0,09 1,38Ñ0,02 11,45Ñ0,12 0,28Ñ0,01 80,21 

ʆʧʳʪ 1 4,78Ñ0,19 5,07Ñ0,22* 1,36Ñ0,02 11,36Ñ0,21 0,29Ñ0,01 79,60 

ʆʧʳʪ 2 4,97Ñ0,14* 4,82Ñ0,15* 1,39Ñ0,01 11,30Ñ0,18 0,30Ñ0,01 76,54 

ʆʧʳʪ 3 4,49Ñ0,06 5,47Ñ0,07 1,41Ñ0,01 11,42Ñ0,09 0,29Ñ0,01* 80,26 

*ʇʨʠʤʝʯʘʥʠʝ: ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩ ʢʨʠʪʝʨʠʝʤ ʈÒ0,05 

 

ʗʠʯʥʳʡ ʞʝʣʪʦʢ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʟʘʨʦʜʳʰʘ, ʘ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ 

ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʵʤʙʨʠʦʥʘ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ 

ʞʝʣʪʢʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 

4,38 ʛ. ɺ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣ 

ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ 9,13 ʠ 2,51 %, ʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʥ ʙʳʣ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʥʘ 13,47 %, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ɹʝʣʦʢ ʚ ʷʡʮʝ ʠʛʨʘʝʪ 

ʨʦʣʴ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʚʳʧʦʣʥʷʝʪ 

ʟʘʧʘʩʘʶʱʫʶ ʬʫʥʢʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʟʘʨʦʜʳʰ ʚʦʜʦʡ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʷʠʯʥʦʛʦ 

ʙʝʣʢʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 5,63 

ʛ, ʘ ʚ ʦʧʳʪʥʳʭ (ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ) ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ ʥʘ 9,94 ʠ 14,39 %. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ, ʤʘʩʩʘ ʙʝʣʢʘ 

ʷʠʮ ʧʝʨʝʧʝʣʦʚ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 

ʢʦʥʪʨʦʣʷ.  

ʂʘʯʝʩʪʚʦ ʷʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʦʮʝʥʠʚʘʶʪ ʧʦ ʦʙʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʪʘʢʠʤ 

ʢʘʢ ʤʘʩʩʘ ʷʡʮʘ, ʤʘʩʩʘ ʩʢʦʨʣʫʧʳ ʠ ʝʝ 

ʪʦʣʱʠʥʘ, ʬʦʨʤʘ ʷʡʮʘ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ 

ʢʘʢ ʧʦ ʥʠʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʢʦʨʤʦʚʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʟʘʧʘʩʳ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʢʘʯʝʩʪʚʦ ʷʠʮ. ʊʘʢ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ 

ʷʡʮʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 11,45 

ʛ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʣʦʩʴ 

ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 0,79, 

1,97 ʠ 0,26 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʜʘʥʥʘʷ 

ʨʘʟʥʠʮʘ ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ. ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ ʩʢʦʨʣʫʧʳ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣʘ 1,38 ʛ. ɺ ʧʝʨʚʦʡ ʠ ʚʦ ʚʪʦʨʦʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʙʦʣʴʰʠʝ 

ʦʪʢʣʦʥʝʥʠʷ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,36 ʛ ʠ 1,39 ʛ. ɺ ʪʨʝʪʴʝʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʷ ̫ ʤʘʩʩʘ ʩʢʦʨʣʫʧʳ 

ʩʦʩʪʘʚʠʣʘ 1,41 ʛ, ʯʪʦ ʥʘ 2,90 % ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɽʱʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʩʦʢʦʝ ʩʘʥʠʪʘʨʥʦʝ 

ʢʘʯʝʩʪʚʦ ʷʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʠʮ [2]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʠʮ 

ʧʝʨʝʧʝʣʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3, ʚ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʡ 

ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ (ɹɻʂʇ), 

ʢʦʣʠʬʦʨʤʥʳʭ ʙʘʢʪʝʨʠʡ ʂʄɸʌɸʥʄ ʠ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʷʚʣʝʥʦ ʥʝ 

ʙʳʣʦ. 
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ʊʘʙʣʠʮʘ 3 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʧʝʣʠʥʳʭ ʷʠʮ 

ʇʦʢʘʟʘʪʝʣʴ 
ʅʦʨʤʘʪʠʚ ʊʈ 

ʊʉ 021/2011  

ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ 1 ʆʧr ʪ 2 ʆʧʳʪ 3 

ɹɻʂʇ, ʛ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʚ 0,01 ʛ  

ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ 

ʂʄɸʌɸʥʄ, 

ʂʆɽ/ʛ 
ʥʝ ʙʦʣʝʝ 5ʭ103  5,5ʭ102 3,5ʭ102 5ʭ102 7ʭ102 

ʇʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ, ʚ ʪ.ʯ. 

ʩʘʣʴʤʦʥʝʣʣʳ  

ʥʝ 

ʜʦʧʫʩʢʘʶʪʩʷ 

ʚ 125 (5*25) ʛ 

ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʦʟʠʪʘ ʥʘ ʦʩʥʦʚʝ ɹʄʂ ʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çʕʥʟʠʤʩʧʦʨʠʥè ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʷʠʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʝʨʝʧʝʣʦʚ. ʅʘʠʙʦʣʴʰʘʷ ʷʡʮʝʥʦʩʢʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ 

ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ï 84,64 %. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ɹʄʂ 

ʠ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çʕʥʟʠʤʩʧʦʨʠʥè ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʝʨʝʧʝʣʠʥʳʭ ʷʠʮ. 
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ʄʠʥʠʢʘʝʚ ɼ.ʊ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʝʣʢʦʚʦ-

ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʦʙʝʟʟʘʨʘʞʝʥʥʳʭ ʙʠʦʦʪʭʦʜʦʚ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʮʝʦʣʠʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ çʕʥʟʠʤʩʧʦʨʠʥè ʚ ʢʦʨʤʣʝʥʠʠ ʧʝʨʝʧʝʣʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ 

ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʷʠʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʧʝʣʠʥʳʭ ʷʠʮ ʠ ʠʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ 

ʷʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩ ʩʦʚʤʝʩʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ɹʄʂ ʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

 

INFLUENCE OF PROTEIN-MINERAL CONCENTRATE TOGETHER WITH A PROBIOTIC 

PREPARATION ON THE EGG PRODUCTIVITY OF QUAIL 

 

Minikaev D.T. 

Summury 

 

The purpose of the research was to determine the effectiveness of using a protein-mineral 

concentrate based on disinfected biowaste and activated zeolite together with the probiotic drug 

"Enzymsporin" in feeding quails. The research results showed that the use of protein-mineral 

concentrate does not have a negative effect on egg production, morphometric parameters of quail 

eggs and their microbiological safety. At the same time, the highest egg productivity was obtained 

in the experimental group with the combined use of BMK and a probiotic preparation.
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ɸʅɸʊʆʄʆ-ʌʀɿʀʆʃʆɻʀʏɽʉʂʀʁ ʉʊɸʊʋʉ ʉʊʋɼɽʅʊʆɺ ʀɻʈʆɺʓʍ ɺʀɼʆɺ 

ʉʇʆʈʊɸ 

 

ʄʠʥʥʘʭʤʝʪʦʚ ʈ.ʈ.1 ï ʢ.ʙ.ʥ, ʜʦʮʝʥʪ, ɹʝʣʦʚ ɸ.ʄ.2 ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

 ʐʘʬʠʢʦʚʘ ʅ.ʖ.2 ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ɸʙʜʨʘʰʠʪʦʚʘ ʊ.ɺ.2 ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 
1ʌɻɹʆʋ ɺʆ çʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ,  

ʩʧʦʨʪʘ ʠ ʪʫʨʠʟʤʘè 
2ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʤʝʪʨʠʷ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ, 

ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ, ʩʠʣʘ ʢʠʩʪʠ 

Keywords: anthropometry, body mass ratio, heart rate, vital lung capacity, wrist strength 

 

ʀʛʨʦʚʳʝ ʚʠʜʳ ʩʧʦʨʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʤʠ, 

ʩʠʪʫʘʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʜʚʠʞʝʥʠʡ, ʯʪʦ 

ʚʦʚʣʝʢʘʝʪ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʥʦʛʠʝ ʛʨʫʧʧʳ 

ʤʳʰʮ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʠʛʨʦʚʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʜʚʠʞʝʥʠʡ, ʯʪʦ, 

ʥʝʩʦʤʥʝʥʥʦ, ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʡ 

ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ 

ʵʪʠʭ ʩʧʦʨʪʩʤʝʥʦʚ [1, 2, 6].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʣʠ ʨʘʙʦʪʫ ʧʦ 

ʦʮʝʥʢʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʠʛʨʦʚʳʤ 

ʚʠʜʘʤ ʩʧʦʨʪʘ, ʪʘʢʠʤ ʢʘʢ ʭʦʢʢʝʡ ʠ ʬʫʪʙʦʣ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʶʥʦʰʘʭ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʟʘʧʣʘʥʠʨʦʚʘʚ, ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ, 

ʧʦʩʣʝʜʫʶʱʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʤʝʨʳ.  

ɸʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʠʛʨʦʢʦʚ, ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʦʪʙʦʨ ʠʛʨʦʢʦʚ, ʚʳʩʪʨʘʠʚʘʪʴ ʥʘʜʣʝʞʘʱʫʶ 

ʪʨʘʝʢʪʦʨʠʶ ʠ ʩʦʜʝʨʞʘʥʠʝ ʪʨʝʥʠʨʦʚʦʢ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚʳʩʦʢʠʡ 

ʩʧʦʨʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ [3, 4, 5, 7].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʠʛʨʦʚʳʤ 

ʚʠʜʘʤ ʩʧʦʨʪʘ. 

ɿʘʜʘʯʠ: ʠʟʫʯʠʪʴ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʫʜʝʥʪʦʚ 

ʶʥʦʰʝʡ ʠʛʨʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ; ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʦʛʦ 

ʩʦʢʨʘʱʝʥʠʷ ʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ, ʩ ʫʯʝʪʦʤ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʦʬʠʣʷ ʠʛʨʦʚʦʛʦ ʚʠʜʘ 

ʩʧʦʨʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʣʠ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ-ʶʥʦʰʘʤʠ, ʦʙʫʯʘʶʱʠʤʩʷ ʧʦ 

ʠʛʨʦʚʳʤ ʚʠʜʘʤ ʥʘʧʨʘʚʣʝʥʠʷ çʉʧʦʨʪè: 

ʭʦʢʢʝʡ ʠ ʬʫʪʙʦʣ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʣʠ ʥʘ 

ʩʪʫʜʝʥʪʘʭ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

çʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè. 

ʋʯʠʪʳʚʘʣʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ: 

ʨʦʩʪ ʠ ʤʘʩʩʘ ʪʝʣʘ, ʧʘʨʘʤʝʪʨʳ ʚʝʨʭʥʠʭ ʠ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ 

ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ, ʦʧʨʝʜʝʣʷʣʠ 

ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ, 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʞʠʟʥʝʥʥʫʶ 

ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ʠ ʩʠʣʫ ʢʠʩʪʠ. ʏʘʩʪʦʪʫ 

ʩʝʨʜʝʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʠ ʘʨʪʝʨʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʪʦʥʦʤʝʪʨʘ Omron. ɾʠʟʥʝʥʥʫʶ ʝʤʢʦʩʪʴ 

ʣʝʛʢʠʭ ʠʟʤʝʨʷʣʠ ʩʧʠʨʦʤʝʪʨʦʤ, ʩʠʣʫ ʢʠʩʪʠ 

ï ʢʠʩʪʝʚʳʤ ʜʠʥʘʤʦʤʝʪʨʦʤ. ʌʠʟʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ ʧʨʦʚʝʣʠ ʚ ʚʠʜʝ 20 ʧʨʠʩʝʜʘʥʠʡ, ʩ 

ʠʥʪʝʨʚʘʣʘʤʠ ʤʝʞʜʫ ʧʨʠʩʝʜʘʥʠʷʤʠ ʚ 1,5 

ʩʝʢʫʥʜʳ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʨʦʥʦʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʣʠ ʧʨʦʛʨʘʤʤʦʡ Microsoft 

Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʉʨʘʚʥʝʥʠʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʛʨʦʚʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ ʠ 

ʩʪʫʜʝʥʪʦʚ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʦʩʪ 

ʠʤʝʶʪ ʬʫʪʙʦʣʠʩʪʳ 181,74Ñ2,1 ʩʤ, ʘ ʩʘʤʳʡ 

ʥʠʟʢʠʡ - ʭʦʢʢʝʠʩʪʳ 173,56Ñ1,63 ʩʤ P <0,05 

(ʊʘʙʣʠʮʘ 1).  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʦʩʪʘ ʠ ʜʣʠʥʳ 

ʢʦʥʝʯʥʦʩʪʝʡ ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʜʣʠʥʘ ʥʦʛ ʫ 

ʭʦʢʢʝʠʩʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 49,8 % ʦʪ ʦʙʱʝʡ 

ʚʝʣʠʯʠʥʳ ʨʦʩʪʘ, ʘ ʫ ʬʫʪʙʦʣʠʩʪʦʚ 53,7 %. 

ʊʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʨʘʚʥʷʝʪʩʷ 

50,7 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʜʣʠʥʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʭʦʢʢʝʠʩʪʦʚ 

ʨʘʚʥʷʝʪʩʷ 42,3 %, ʫ ʬʫʪʙʦʣʠʩʪʦʚ ï 41,8 %, 

ʘ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 40,5%. ʇʨʠ ʵʪʦʤ, 

ʥʘ ʬʦʥʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʛʦ ʦʙʭʚʘʪʘ ʧʣʝʯʘ, 

ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ 

ʣʝʛʢʠʭ, ʩʠʣʘ ʢʠʩʪʠ ʫ ʭʦʢʢʝʠʩʪʦʚ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ P <0,05. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ (ʏʉʉ) 

ʫʩʪʘʥʦʚʠʣʦ ʫ ʬʫʪʙʦʣʠʩʪʦʚ ʥʘʠʤʝʥʴʰʝʝ ʝʸ 

ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 65,6Ñ2,35ʫʜ/ʤʠʥ P <0,05. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝ ʜʦʟʠʨʦʚʘʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʝ ʧʨʦʮʝʥʪʥʦʝ ʫʯʘʱʝʥʠʝ 

ʩʝʨʜʮʝʙʠʝʥʠʷ ʥʘ 58 % ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ P<0,05. ɿʥʘʯʝʥʠʝ ʞʝ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʘʢ ʚ ʧʦʢʦʝ, ʪʘʢ ʠ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʥʘʠʙʦʣʴʰʠʤ, ʢʘʢ ʠ 

ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʷʚʣʷʝʪʩʷ ʫ ʭʦʢʢʝʠʩʪʦʚ, 

ʯʪʦ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʘʨʪʝʨʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʠʥʜʝʢʩʦʤ 

ʤʘʩʩʳ ʪʝʣʘ.  

ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʞʠʟʥʝʥʥʦʡ 

ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ ʠ ʦʢʨʫʞʥʦʩʪʠ ʧʣʝʯʘ ʠʤʝʶʪ 

ʭʦʢʢʝʠʩʪʳ, ʘ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʭʘʨʘʢʪʝʨʥʳ ʶʥʦʰʘʤ, ʥʝ ʟʘʥʠʤʘʶʱʠʤʩʷ 

ʩʧʦʨʪʦʤ P <0,05.  

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʜʦʟʠʨʦʚʘʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʯʘʩʪʦʪʫ 

ʩʝʨʜʝʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʬʫʪʙʦʣʠʩʪʦʚ, ʯʝʤ 

ʭʦʢʢʝʠʩʪʦʚ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʠʛʨʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʤʘʪʯʘ ʠ ʙʦʣʝʝ ʥʠʟʢʠʤ ʠʥʜʝʢʩʦʤ 

ʤʘʩʩʳ ʪʝʣʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʦʝ 

ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ 

ʣʝʛʢʠʭ.

  

ʊʘʙʣʠʮʘ 1 ï ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʦʢʢʝʠʩʪʦʚ, ʬʫʪʙʦʣʠʩʪʦʚ ʠ ʶʥʦʰʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ 

ʇʨʦʬʠʣʴ 
ʈʦʩʪ, 

ʩʤ 

ʄʘʩʩʘ 

ʪʝʣʘ, ʢʛ 

ɺʝʨʭʥʷʷ 

ʢʦʥʝʯʥʦʩʪʴ, 

ʩʤ 

ʅʠʞʥʷʷ 

ʢʦʥʝʯʥʦʩʪʴ, 

ʩʤ 

ʆʢʨʫʞʥʦʩʪʴ 

ʧʣʝʯʘ 

(ʥʘʧʨ.), ʩʤ 

ʉʠʣʘ 

ʢʠʩʪʠ, ʢʛ 

ʍʦʢʢʝʡ 
173,56Ñ

1,63 

75,3Ñ 

2,64 

73,4Ñ 

0,72 

86,4Ñ 

5,92 

32Ñ 

0,83 

51,4Ñ 

2,3* 

ʌʫʪʙʦʣ 
181,74Ñ

2,1* 

70,2Ñ 

3,2 

76,43Ñ 

2,77 

97,57Ñ 

4,36* 

30,57Ñ 

2,2 

46,36Ñ 

2,1 

ʂʦʥʪʨʦʣʴ 
175,32Ñ

3,27 

74,6Ñ 

4,7 

71,2Ñ 

1,76 

88,9Ñ 

2,74 

29,6Ñ 

2,57 

42,5Ñ 

3,4 

ʇʨʦʬʠʣʴ 

ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʦʛʦ 

ʩʦʢʨʘʱʝʥʠʷ, ʫʜ/ʤʠʥ 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʤʤ ʨʪ ʩʪ 
ɾʠʟʥʝʥʥʘʷ 

ʝʤʢʦʩʪʴ 

ʣʝʛʢʠʭ, ʣ 

ʀʥʜʝʢʩ 

ʤʘʩʩʳ ʪʝʣʘ 
ʧʦʢʦʡ 

ʧʦʩʣʝ 

ʥʘʛʨʫʟʢʠ 
ʧʦʢʦʡ 

ʧʦʩʣʝ 

ʥʘʛʨʫʟʢʠ 

ʍʦʢʢʝʡ 
69,2Ñ 

1,44 
1024* 128/70 144/84 

4,7Ñ 

0,32* 

24,8Ñ 

0,9 

ʌʫʪʙʦʣ 
65,6Ñ 

2,35* 

90,5Ñ 

5,14* 
123/67 137/81 

4,39Ñ 

0,13 

21,2Ñ 

1,1* 

ʂʦʥʪʨʦʣʴ 
78,2Ñ 

5,2 

124,1Ñ 

4,9* 
122/78 138/95 

4,1Ñ 

0,37 

24,4Ñ 

1,6 

ʇʨʠʤʝʯʘʥʠʝ: * P <0,05 
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ɿʘʢʣʶʯʝʥʠʝ. ʍʦʢʢʝʠʩʪʳ ʠʤʝʶʪ 

ʚʳʨʘʞʝʥʥʫʶ ʩʠʣʫ ʢʠʩʪʠ, ʚʳʩʦʢʫʶ 

ʞʠʟʥʝʥʥʫʶ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ʠ ʥʘʠʙʦʣʴʰʝʝ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʚʝʨʭʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʢ ʦʙʱʝʤʫ ʨʦʩʪʫ ʩʘʤʠʭ 

ʩʧʦʨʪʩʤʝʥʦʚ. ʌʫʪʙʦʣʠʩʪʘʤ ʭʘʨʘʢʪʝʨʥʦ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʢ 

ʨʦʩʪʫ ʠʛʨʦʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʩʧʨʘʚʝʜʣʠʚʦʝ ʚʳʨʘʞʝʥʠʝ ʇ.ʌ. ʃʝʩʛʘʬʪʘ 

çʌʫʥʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʦʝʥʠʝè. 

ʌʫʪʙʦʣʠʩʪʘʤ ʪʘʢʞʝ ʩʚʦʡʩʪʚʝʥʥʦ 

ʥʘʠʤʝʥʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʩʝʨʜʝʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʚ ʦʪʚʝʪ ʥʘ 

ʜʦʟʠʨʦʚʘʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʯʪʦ, 

ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʭʦʨʦʰʫʶ ʬʠʟʠʯʝʩʢʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʬʦʥʝ ʥʠʟʢʦʛʦ 

ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ.  
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ʈʝʟʶʤʝ 
 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ, ʠʟʫʯʝʥʠʝ ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩʪʫʜʝʥʪʦʚ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʠʛʨʦʚʳʤ ʚʠʜʘʤ ʩʧʦʨʪʘ. ʇʦʣʫʯʝʥʳ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʶʥʦʰʝʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʠʛʨʦʚʳʤ ʚʠʜʘʤ ʩʧʦʨʪʘ: ʭʦʢʢʝʡ ʠ ʬʫʪʙʦʣ. 

ʍʦʢʢʝʠʩʪʘʤ ʭʘʨʘʢʪʝʨʝʥ ʤʠʥʠʤʘʣʴʥʳʡ ʨʦʩʪ, ʥʘʠʤʝʥʴʰʘʷ ʜʣʠʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤʫ ʨʦʩʪʫ, ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʩʠʣʳ ʢʠʩʪʠ ʠ 

ʟʥʘʯʝʥʠʷ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ. ʌʫʪʙʦʣʠʩʪʘʤ ʩʚʦʡʩʪʚʝʥʝʥ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ, 

ʚʳʨʘʞʝʥʥʘʷ ʜʣʠʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʥʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ. ʌʫʪʙʦʣʠʩʪʳ ʚ ʧʦʢʦʝ ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʦʛʦ 

ʩʦʢʨʘʱʝʥʠʷ, ʤʠʥʠʤʘʣʴʥʦʝ ʫʯʘʱʝʥʠʝ ʩʝʨʜʮʝʙʠʝʥʠʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, 

ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ. 

 

ANATOMYCAL AND PHYSIOLOGICAL STUDENT STATUS IN TEAM SPORTS  

 

Minnakhmetov R.R., Belov A.M., Shafikova N.Y., Abdrashitova T.V. 

Summary 

 

The aim of the study was to examine the anatomical and physiological status of students 

engaged in team sports. Anthropometrical and functional data of male students, studying team 

sports: ice hockey and soccer, collected. Ice hockey players represented minimal growth; bare 

minimum length of muscular cramps, comparing with general height; maximum length of upper 

extremities, wrist strength, and value of vital lung capacity. Soccer players represented the highest 

growth, apparent length of muscular cramps and the longest time of stasis. Soccer players have the 

lowest heart rate at rest, minimal cardiac acceleration after physical activities, and a low body mass 

ratio.
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ɺʃʀʗʅʀɽ ʂʆʈʈɽʂʎʀʀ ʆʂʀʉʃʀʊɽʃʔʅʆɻʆ ʉʊʈɽʉʉɸ ʋ ʂʆʈʆɺ ʅɸ 

ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʈʆɺʀ ʀ ʂɸʏɽʉʊɺʆ ʄʆʃʆʂɸ 

 

ʄʠʥʥʝʙʘʝʚ ʀ.ʈ. ï ʘʩʧʠʨʘʥʪ, ɿʠʥʥʘʪʦʚ ʌ.ʌ. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ,  

ɸʣʠʤʦʚ ɸ.ʄ. ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

 ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʳ ʩʫʭʦʩʪʦʡʥʳʝ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ 

Keywords: dry cows, metabolism, resistance, physico-chemical parameters of milk 

 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʛʝʥʦʪʠʧʦʚ ʞʠʚʦʪʥʳʭ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʟʤʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʦʡʥʳʭ 

ʢʦʨʦʚ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʧʦʩʣʝ ʦʪʝʣʘ 

ʠʩʧʦʣʴʟʫʶʪ ʚʳʩʦʢʦʢʦʥʮʝʪʨʘʪʥʳʡ ʪʠʧ 

ʢʦʨʤʣʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ 

ʚʦʟʥʠʢʘʪʴ ʘʮʠʜʦʟ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʘʮʠʜʦʟʘ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʢʦʨʤʦʚʳʝ 

ʜʦʙʘʚʢʠ ʙʫʬʝʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʙʘʣʘʥʩ ʵʥʝʨʛʠʠ ʛʨʫʙʳʭ ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ.  ʆʜʥʘʢʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʜʦʩʪʠʯʴ ʵʪʦʛʦ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʧʨʷʞʝʥʠʝ ʚʩʝʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ ʠ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ [1, 

3, 4]. ʅʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

ʚʳʟʳʚʘʶʪ ʧʦʚʳʰʝʥʥʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʪ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, 

ʩʦʢʨʘʱʘʶʪ ʩʨʦʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʳʭ 

ʠ ʧʦʚʳʰʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʣʝʯʝʥʠʝ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʫ. ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ 

ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʠʩʢʝ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʨʝʜʩʪʚ, ʤʝʪʦʜʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ 

ʛʦʤʝʦʩʪʘʟʘ ʫ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ [7, 8]. 

ʅʘʨʫʰʝʥʠʷ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚʳʟʳʚʘʶʪ 

ʥʘʢʦʧʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ 

ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʶʪ ʚʳʨʘʞʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʠ, ʪʘʢʠʝ ʢʘʢ ʨʦʜʳ ʠ 

ʥʘʯʘʣʦ ʣʘʢʪʘʮʠʠ [7]. ʇʦʩʢʦʣʴʢʫ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʘʪʫʩ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʠ 

ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ [6]. ɼʣʷ 

ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʢʦʨʤʣʝʥʠʷ ʢʦʨʦʚ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʘʮʠʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʩʣʝʜʠʪʴ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ 

ʤʦʣʦʢʘ. 

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʠʩʢ 

ʧʨʠʝʤʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ ʠ ʠʭ ʢʦʨʨʝʢʮʠʠ ʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ.  ɺ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʳ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʳʤʠ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʥʘʪʫʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ 

ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʣʫʯʰʝ ʫʩʚʘʠʚʘʶʪʩʷ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʠʣʘʩʴ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

çʉʪʠʤʫʣʠʥè ʠ çʌʝʨʨʘʤʠʥʦʚʠʪè ʜʣʷ 

ʢʦʨʨʝʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʢʦʨʦʚ 

ʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʣʘʢʪʘʮʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʆʆʆ 

çɸʛʨʦʬʠʨʤʘ çʂʦʣʦʩè ʊʝʪʶʰʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ 2 ʛʨʫʧʧʘʭ 

ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ 

ʧʦ 10 ʛʦʣʦʚ (ʦʧʳʪʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ), ʫ 

ʢʦʪʦʨʳʭ ʥʘ ʦʩʥʦʚʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʯʘʣʝ ʟʘʧʫʩʢʘ ʙʳʣʠ 
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ʚʳʷʚʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʆʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢʦʨʦʚ ʥʘ 10 ʠ 

17 ʜʥʠ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʧʦ 10 ʩʤ3 ʪʢʘʥʝʚʦʡ 

ʧʨʝʧʘʨʘʪ çʉʪʠʤʫʣʠʥè ʠ ʥʘ 35 ʜʝʥʴ 

çʌʝʨʨʘʤʠʥʦʚʠʪè. ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʢʦʨʦʚ ʧʨʝʧʘʨʘʪʳ ʥʝ ʚʚʦʜʠʣʠ. ʂʨʦʚʴ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʨʘʣʠ ʙʝʟʠʛʦʣʴʥʳʤ ʤʝʪʦʜʦʤ 

ʠʟ ʧʦʜʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ 

ʯʝʨʝʟ 7 ʜʥʝʡ ʧʦʩʣʝ ʦʪʝʣʘ. ʅʘ 14 ʜʝʥʴ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʣʘʢʪʘʮʠʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʦʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ 

ʤʦʣʦʢʘ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʦʣʦʢʘ ʦʧʨʝʜʝʣʷʣʠ ʘʥʘʣʠʟʘʪʦʨʝ CombiFoss 

7 ʧʦ 11 ʧʦʢʘʟʘʪʝʣʷʤ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ 

ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Chemray - 

240 ʩ ʥʘʙʦʨʦʤ ʨʝʘʢʪʠʚʦʚ ɹʠʦʚʝʪ-ʪʝʩʪ 

(ʈʦʩʩʠʷ). ʂʦʥʮʝʥʪʨʘʮʠʶ ʤʘʣʦʥʦʚʦʛʦ 

ʜʠʘʣʴʜʝʛʠʜʘ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʳ [4]. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ 

ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʳʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ ʫʨʦʚʝʥʴ 

ʢʘʨʦʪʠʥʘ - ʥʘ 54,6 %, ʛʣʶʢʦʟʳ ï ʥʘ 52,9 %, 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ï ʥʘ 18,2 %, Ŭ-ʘʤʠʣʘʟʳ ï ʥʘ 

74,9 %, ʣʠʧʘʟʳ ï ʥʘ 4,9 %, ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ ï ʥʘ 21 % ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ ʫʨʦʚʝʥʴ 

ʦʙʱʝʛʦ ʠ ʧʨʷʤʦʛʦ ʙʠʣʠʨʫʙʠʥʘ ï ʥʘ 26,8 % 

ʠ 37,5 %, ʢʨʝʘʪʠʥʠʥʘ ï ʥʘ 13,2 %, 

ʢʨʝʘʪʠʥʢʠʥʘʟʳ ï ʥʘ 32 %, ʘʣʘʥʠʥ-

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ) ï ʥʘ 25,7 %, 

ʘʩʧʘʨʪʘʪ-ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʉʊ) - ʥʘ 

23,8 %, ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ï 

ʥʘ 60,8 % ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʘʣʴʙʫʤʠʥʦʚ ʫ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ, 

ʧʨʝʚʳʰʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ï ʥʘ 8, 10,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʦ 

ʥʘʨʫʰʝʥʠʠ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʧʨʠʯʠʥʦʡ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ çʉʪʠʤʫʣʠʥè ʠ 

çʌʝʨʨʘʤʠʥʦʚʠʪè ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʫ 

ʞʠʚʦʪʥʳʭ. ʉʦʩʪʦʷʥʠʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ ʫ ʵʪʠʭ ʢʦʨʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʨʦʚ (n=10) 

ʇʦʢʘʟʘʪʝʣʴ ɽʜ.ʠʟʤ. ʈʝʬ. 

ʟʥʘʯʝʥʠʷ 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ ʛ/ʣ 62-82 69,5Ñ4,8 74,3Ñ3,8 

ɸʣʴʙʫʤʠʥʳ ʛ/ʣ 30-50 32,5Ñ4,3 36,5Ñ4,3 

ɻʣʦʙʫʣʠʥʳ ʛ/ʣ 40-62 37,0Ñ6,7 38,0Ñ2,2 

ʂʘʨʦʪʠʥ ʤʛ % 0,9-2,3 0,32Ñ0,1* 1,75Ñ0,2* 

ɹʠʣʠʨʫʙʠʥ -ʦʙʱʠʡ ʤʢʤʦʣʴ/ʣ 1,8-10,0 12,3Ñ1,6* 9,0Ñ1,1* 

-ʧʨʷʤʦʡ ʤʢʤʦʣʴ/ʣ 0,1-0,4 1,2Ñ0,3 0,45Ñ0,1* 

ʂʨʝʘʪʠʥʠʥ ʤʢʤʦʣʴ/ʣ 56-162 168,8Ñ9,9 146,4Ñ7,8 

ʂʨʝʘʪʠʥʢʠʥʘʟʘ ʝʜ/ʣ 44-228 140,3Ñ8,5* 95,3Ñ6,8 

ɻʣʶʢʦʟʘ ʤʤʦʣʴ/ʣ 2,2 ï 3,3 1,7Ñ0,4* 2,6Ñ0,3* 

ʊʨʠʛʣʠʮʝʨʠʜʳ (ʊɻ) ʤʤʦʣʴ/ʣ 0,2-0,6 0,17Ñ0,08* 0,31Ñ0,04* 

Ŭ-ʘʤʠʣʘʟʘ ʝʜ/ʣ 405-1337 327,8Ñ17,6* 573,6Ñ18,9* 

ʃʠʧʘʟʘ ʝʜ/ʣ 50-350 48,3Ñ7,3 50,7Ñ6,3 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʝʜ/ʣ 50-200 119,6Ñ8,7* 145,7Ñ7,9* 

ɸʃʊ ʝʜ/ʣ 6,9-35 30,3Ñ4,8* 22,5Ñ3,7* 

ɸʉʊ ʝʜ/ʣ 45-110 155,4Ñ9,6* 118,3Ñ8,7* 

ʄɼɸ ʤʢʤʦʣʴ/ʣ ʜʦ 1,5 2,3Ñ0,6* 0,9Ñ0,2* 

ʇʨʠʤʝʯʘʥʠʝ: *ʈ <0,05 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʦʢʘ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 2. ʋ ʢʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ 

ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʝʧʘʨʘʪʳ çʉʪʠʤʫʣʠʥè ʠ 

çʌʝʨʨʘʤʠʥʦʚʠʪè ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ 

ʧʨʝʚʳʰʘʣʘ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ï ʥʘ 36,3 %, ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ 

10,2 %, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ï ʥʘ 2,8 %, 

ʣʘʢʪʦʟʳ ʥʘ ï 2 %, ʤʦʯʝʚʠʥʳ ʥʘ - 15,2 %. 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʪʘ-ʛʠʜʨʦʢʩʠʜʙʫʪʠʨʘʪʘ 

(ɺʅɺ) ʚ ʤʦʣʦʢʝ ʢʦʥʪʨʦʣʴʥʳʭ ʢʦʨʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʦ (ʥʘ 76,9 %) 

ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʊʦʯʢʘ 

ʟʘʤʝʨʟʘʥʠʷ ʠ ʨʅ ʤʦʣʦʢʘ ʢʦʨʦʚ ʦʙʝʠʭ ʛʨʫʧʧ 

ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ, ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʠ ʩʫʭʦʛʦ 

ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʦʩʪʘʪʢʘ 

(ʉʆʄʆ) ʫ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï ʥʘ 10,9 % ʠ 2 

% ʙʳʣʠ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɺʅɺ ʠ 

ʘʮʝʪʦʥʘ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ 

ʫʢʘʟʳʚʘʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ. ʋ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʢʦʨʦʚ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʤʦʣʦʢʝ. 

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʣʦʢʘ, (n=10) 

ʇʦʢʘʟʘʪʝʣʴ ɽʜ.ʠʟʤ. ʈʝʬ.ʟʥʘʯ. ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ɾʠʨʥʦʩʪʴ % 3,2-4,8 3,3Ñ0,29* 4,5Ñ0,81* 

ɹʝʣʦʢ % 2,8-3,6 3,5Ñ0,29 3,6Ñ0,30 

ʃʘʢʪʦʟʘ % 4,4-4,9 4,9Ñ0,12 5,0Ñ0,15 

ʉʆʄʆ % 8,0-9,0 9,4Ñ1,2 9,5Ñ2,2 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ % 11-14 12,7Ñ0,7* 14,0Ñ0,8* 

ʄʦʯʝʚʠʥʘ ʤʛ/100ʤʣ 15-30 36,0Ñ1,9* 41,5Ñ1,8* 

ʨʅ ʝʜ. 6,3-6,7 6,6Ñ0,7 6,6Ñ0,8 

ɺʅɺ (ʙʝʪʘ-

ʛʠʜʨʦʢʩʠʜʙʫʪʠʨʘʪ) 
ʤʄʦʣʴ/ʣ ʥʝ ʙʦʣʝʝ 0,1 0,13Ñ0,03* 0,03Ñ0,01* 

ɸʮʝʪʦʥ ʤʄʦʣʴ/ʣ ʥʝ ʙʦʣʝʝ 0,15 0,24Ñ0,06* 0,04Ñ0,001* 

ʊʦʯʢʘ ʟʘʤʝʨʟʘʥʠʷ 0ʉ ʥʝ ʚʳʰʝ ï0,5 0,55Ñ0,01 0,55Ñ0,01 

ʉʦʤʘʪ. ʢʣʝʪʢʠ ʪʳʩ/ʩʤ3 ʥʝ ʙʦʣʝʝ 

300000 

73,7Ñ6,9 81,8Ñ7,8 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ʫ 

ʢʦʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ 

ʥʘ ʬʦʥʝ ʛʠʧʦʛʣʠʢʝʤʠʠ, ʜʝʬʠʮʠʪʘ ʢʘʨʦʪʠʥʘ 

ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʘʪʠʥʠʥʘ, ʢʨʝʘʪʠʥʢʠʥʘʟʳ, 

ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ, ʦʙʱʝʛʦ ʠ 

ʧʨʷʤʦʛʦ ʙʠʣʠʨʫʙʠʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʫʢʘʟʳʚʘʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çʉʪʠʤʫʣʠʥè ʠ 

çʌʝʨʨʘʤʠʥʦʚʠʪè, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʢʦʨʨʝʢʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʫ 

ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ. 

ʇʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ 

ʢʦʨʦʚ ʧʨʦʠʟʦʰʣʘ ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ. 
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ʈʝʟʶʤʝ 

 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʦʠʩʢ ʧʨʠʝʤʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʠʭ 

ʢʦʨʨʝʢʮʠʠ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ ʠʟʫʯʘʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çʌʝʨʨʘʤʠʥʦʚʠʪè ʠ çʉʪʠʤʫʣʠʥè ʥʘ ʦʙʤʝʥ 

ʚʝʱʝʩʪʚ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢʦʨʦʚ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʦʪ ʥʠʭ ʤʦʣʦʢʘ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚʳʨʘʞʝʥʦ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ, ʘ 

ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʚʳʰʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ. 

 

THE EFFECT OF CORRECTION OF OXIDATIVE STRESS IN COWS ON BLOOD 

BIOCHEMICAL PARAMETERS AND MILK QUALITY 

 

Minnebaev I.R., Zinnatov F.F., Alimov A.M. 

Summary 

 

The development and search for methods for the prevention of metabolic disorders and their 

correction in cattle remain relevant. In this regard, we studied the effectiveness of the effect of 

complex drugs "Ferraminovit" and "Stimulin" on metabolism, resistance of cows and the quality of 

milk obtained from them. The positive effect of these drugs is expressed in the normalization of 

blood biochemical parameters, as well as the state of the oxidative system, increased resistance and 

improved milk quality during the initial lactation period. 
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ʄʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧʪʦʛʝʥʝʟʘ ʫ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʘ ʫʨʦʚʝʥʴ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚʦʟʥʠʢʘʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʮʝʥʢʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʧʨʝʜʝʣʷʝʤʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʫ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʙʨʦʩʦʤ ʟʥʘʯʝʥʠʷ 

ʜʨʫʛʦʡ [5; 7ï9].  

ɺ ʨʘʢʫʨʩʝ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʙʠʦʤʝʪʨʠʠ, 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʦʙʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘʫʯʥʳʭ 

ʩʚʝʜʝʥʠʡ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ 

ʚʝʪʝʨʠʥʘʨʠʠ, ʟʦʦʠʥʞʝʥʝʨʠʠ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [4; 6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʦʚʝʜʝʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʛʝʥʜʝʨʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʘʜʘʧʪʦʛʝʥʝʟʘ ʫ ʭʨʷʯʢʦʚ ʠ 

ʙʦʨʦʚʢʦʚ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʘʛʨʦʧʦʯʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʏʫʚʘʰʩʢʦʛʦ ʎʝʥʪʨʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʫʱʝʩʪʚʣʝʥʘ 1 ʩʝʨʠʷ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘ 

ʏʫʚʘʰʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 186 ʩʚʠʥʝʡ 

ʧʦʨʦʜʳ ʃʘʥʜʨʘʩ. ʇʨʠʯʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʦʧʳʪʦʚ ʧʦʜʙʠʨʘʣʠ ʧʦ 15 ʭʨʷʯʢʦʚ- ʠ 

ʙʦʨʦʚʢʦʚ-ʦʪʲʝʤʳʰʝʡ, ʩʦʙʣʶʜʘʷ ʧʨʠʥʮʠʧ 

ʘʥʘʣʦʛʠʠ. ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʫ ʧʷʪʠ 

ʭʨʷʯʢʦʚ (1 ʛʨʫʧʧʘ) ʠ ʙʦʨʦʚʢʦʚ (2) 

ʠʩʩʣʝʜʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ, ʯʠʩʣʦ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ï ʏɼɼ ʠ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ï ʏʉʉ, ʘ ʪʘʢʞʝ ʨʦʩʪʦʚʦʡ 

(ʤʘʩʩʘ ʪʝʣʘ ï ʄʊ ʠ ʝʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ï ʉʉʇ), ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ (ʫʨʦʚʝʥʴ 

ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʦʚ, ʦʙʱʠʭ ʣʠʧʠʜʦʚ, 

ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ Ca ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P) ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ (ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʣʝʡʢʦʮʠʪʦʚ, ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, 

ʘʫʪʦʙʣʷʰʢʦʦʙʨʘʟʫʶʱʠʭ ʢʣʝʪʦʢ ï ɸɹʆʂ, 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ï IgG, IgA, IgM ʚ ʢʨʦʚʠ 

ʠ ʝʝ ʩʳʚʦʨʦʪʢʝ) ʧʨʦʬʠʣʠ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʠ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʫʯʥʳʝ ʧʨʠʙʦʨʳ. 

ʇʦʜʦʧʳʪʥʳʭ ʧʦʨʦʩʷʪ ʩ 45- ʜʦ 225-ʜʥʝʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ) 

ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʠʧʦʚʦʤ ʩʚʠʥʘʨʥʠʢʝ ʥʘ 

ʦʩʥʦʚʥʦʤ ʨʘʮʠʦʥʝ (ʆʈ) ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ ʈɸʉʍʅ 

[2], ʛʜʝ ʝʞʝʤʝʩʷʯʥʦ ʦʧʨʝʜʝʣʷʣʠ 
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ʩʪʘʥʜʘʨʪʥʳʝ ʬʘʢʪʦʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ [3]. 

ʇʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʘʭ 

ʧʝʨʚʠʯʥʳʡ ʥʘʫʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʥʫʪ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʪʘ Statistica for 

Windows ʠ Microsoft Excel 2016, ʘ ʪʘʢʞʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ (ʢʦʨʨʝʣʷʮʠʠ) 

ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʦʙʤʝʥʥʳʤʠ, 

ʠʤʤʫʥʥʳʤʠ ʠ ʨʦʩʪʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʜʘʧʪʦʛʝʥʝʟʘ 

ʦʨʛʘʥʠʟʤʘ [1].  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʧʳʪʦʚ ʚ 

ʪʠʧʦʚʦʤ ʩʚʠʥʘʨʥʠʢʝ-ʭʨʷʯʥʠʢʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʫʩʨʝʜʥʝʥʥʦ ʩʦʩʪʘʚʠʣʘ 16,6Ñ0,28 Üʉ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï 72,0Ñ0,71 %, 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ï 0,25Ñ0,05 ʤ/ʩ, 

ʩʚʝʪʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʉʂ) ï 1:14Ñ0,00, 

ʩʦʜʝʨʞʘʥʠʝ CO2 ï 0,16Ñ0,07 %, NH3 ï 

14,6Ñ0,17 ʠ H2S ï 6,2Ñ0,09 ʤʛ/ʤį. 

ʇʨʠʚʝʜʝʥʥʳʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʨʠʥʷʪʳʤ ʚ 

ʟʦʦʛʠʛʠʝʥʝ ʥʦʨʤʘʪʠʚʘʤ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 

ʧʦʨʦʩʷʪ-ʦʪʲʝʤʳʰʝʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʏɼɼ ʠ ʏʉʉ ʧʦ ʤʝʨʝ ʨʦʩʪʘ 

ʤʝʜʣʝʥʥʦ ʩʥʠʞʘʣʠʩʴ 39,2Ñ0,19ï39,3Ñ0,21 

ʧʨʦʪʠʚ 38,8Ñ0,15ï38,8Ñ0,18 Üʉ; 20,0Ñ0,56ï

21,0Ñ0,71 ʧʨʦʪʠʚ 16,0Ñ0,39ï18,0Ñ0,50 ʠ 

91,0Ñ1,52ï94,0Ñ1,65 ʧʨʦʪʠʚ 85,0Ñ1,36ï

86,0Ñ1,46 ʚ 1 ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʬʠʟʠʦʣʦʛʦ-ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʜʠʘʧʘʟʦʥ 

ʚʦʟʨʘʩʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʜʦʚʦʡ ʥʦʨʤʳ 

(ʈ>0,05). 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ 

ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʭʨʷʯʢʦʚ ʠ 

ʙʦʨʦʚʢʦʚ ʚ ʩʚʷʟʠ ʩ ʠʭ ʚʟʨʦʩʣʝʥʠʝʤ 

ʥʝʠʟʤʝʥʥʦ ʧʦʚʳʰʘʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 

59,4Ñ0,50 ʜʦ 66,7Ñ0,78 ʠ ʦʪ 58,3Ñ0,48 ʜʦ 

62,9Ñ0,70 ʛ/ʣ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 225-

ʜʥʝʚʥʳʝ ʭʨʷʯʢʠ (1 ʛʨʫʧʧʘ) ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʙʦʨʦʚʢʦʚ-ʩʚʝʨʩʪʥʠʢʦʚ (2) ʧʦ ʵʪʦʤʫ 

ʬʘʢʪʦʨʫ ʦʙʤʝʥʘ ʙʝʣʢʦʚ ʥʘ 5,7 % (ʈ ᾽0,05). 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤ ʧʨʝʚʳʰʝʥʠʠ 

ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʫ ʭʨʷʯʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʪʘʢʦʚʳʤ ʫ ʙʦʨʦʚʢʦʚ ʚʳʷʚʣʝʥʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʨʫʛʠʤ ʠʟʫʯʝʥʥʳʤ ʥʘʤʠ 

ʬʘʢʪʦʨʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʫʨʦʚʝʥʴ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʫʩʣʦʚʠʷʤ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʦʜʝʨʞʘʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ ʠ IgG). 

ɼʨʫʛʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ 

ʥʠʭ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʣʠʧʠʜʥʦʛʦ 

ʦʙʤʝʥʘ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ 225-

ʜʥʝʚʥʳʝ ʙʦʨʦʚʢʠ ʧʨʝʚʳʰʘʣʠ ʭʨʷʯʢʦʚ-

ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʫʨʦʚʥʶ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʘ 6,1 % (ʈ ᾽0,05). 

ʉʣʝʜʫʝʪ ʦʙʦʟʥʘʯʠʪʴ, ʯʪʦ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʦʩʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʨʦʩʪʦʚʦʛʦ, 

ʦʙʤʝʥʥʦʛʦ ʠ ʠʤʤʫʥʥʦʛʦ ʧʨʦʬʠʣʝʡ (ʄʊ, 

ʉʉʇ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʣʴʙʫʤʠʥʦʚ, ʦʙʱʝʛʦ 

Ca, ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P, ʣʝʡʢʦʮʠʪʦʚ, ɸɹʆʂ, 

IgA ʠ IgM) ʫ ʭʨʷʯʢʦʚ ʠ ʙʦʨʦʚʢʦʚ ʥʝ 

ʦʪʤʝʯʝʥʦ. 

ɺ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʎʝʥʪʨʘ ʏʫʚʘʰʠʠ ʫ 45-ʜʥʝʚʥʳʭ ʠʥʪʘʢʪʥʳʭ 

ʭʨʷʯʢʦʚ (1 ʛʨʫʧʧʘ) ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʙʳʣʠ ʤʝʞʜʫ: ʄʊ, 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʙʱʝʛʦ ʙʝʣʢʘ, IgG ʠ 

ʘʣʴʙʫʤʠʥʦʚ (r = 0,54, 0,51 ʠ 0,56); ʫʨʦʚʥʝʤ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ ʠ IgA (r = 0,58 ʠ 

0,44). ʆʜʥʦʚʨʝʤʝʥʥʦ ʫ ʥʠʭ ʚʳʷʚʣʝʥʘ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʥʘʣʠʯʠʝʤ ʦʙʱʠʭ ʣʠʧʠʜʦʚ, ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʣʝʡʢʦʮʠʪʦʚ, ɸɹʆʂ ʠ ʄʊ (r = -0,34, -0,32,   

-0,33 ʠ -0,30). 

ʀʥʪʘʢʪʥʳʝ ʙʦʨʦʚʢʠ-ʩʚʝʨʩʪʥʠʢʠ (2) 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠʤʝʣʠ ʤʝʞʜʫ 

ʩʦʜʝʨʞʘʥʠʝʤ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʄʊ (r = 0,52, 0,49 ʠ 0,42), ʘ 

ʪʘʢʞʝ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʠ IgM (r = 0,30). ʇʨʠ 

ʵʪʦʤ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʫ ʥʠʭ ʙʳʣʠ ʤʝʞʜʫ: 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ɸɹʆʂ, ʣʝʡʢʦʮʠʪʦʚ ʠ ʄʊ   

(r = -0,33 ʠ -0,35); ʫʨʦʚʥʝʤ IgM, ʦʙʱʠʭ 

ʣʠʧʠʜʦʚ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P (r = -0,33 ʠ    

-0,42). 

90-ʜʥʝʚʥʳʝ ʭʨʷʯʢʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʝʞʜʫ: 

ʄʊ, ʩʦʜʝʨʞʘʥʠʝʤ ʛʝʤʦʛʣʦʙʠʥʘ, 

ʵʨʠʪʨʦʮʠʪʦʚ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʦʚ   

(r = 0,62, 0,61, 0,59 ʠ 0,60); ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʦʙʱʝʛʦ Ca ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P (r = 0,47), ʘ 

ʪʘʢʞʝ IgA ʠ IgG (r = 0,53). ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʥʘʙʣʶʜʘʣʠ ʫ 

ʥʠʭ ʤʝʞʜʫ: ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʠ 

ʄʊ (r = -0,31); ʫʨʦʚʥʝʤ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P, 

Igʄ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʛʣʶʢʦʟʳ (r = -0,34,       

-0,32 ʠ -0,30). 

ʋ ʙʦʨʦʚʢʦʚ ʵʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ 

ʠʤʝʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 
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ʄʊ, ʥʘʣʠʯʠʝʤ ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ, 

ʛʣʶʢʦʟʳ ʠ ʦʙʱʠʭ ʣʠʧʠʜʦʚ (r = 0,59, 0,57, 

0,49 ʠ 0,53), ʘ ʪʘʢʞʝ IgG ʠ IgA (r = 0,47). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʫ ʥʠʭ ʚʳʷʚʣʝʥʳ ʤʝʞʜʫ: 

ʄʊ, ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʦʙʱʝʛʦ 

Ca (r = -0,33 ʠ -0,36); ʢʦʥʮʝʥʪʨʘʮʠʝʡ IgM, 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P ʠ ʵʨʠʪʨʦʮʠʪʦʚ (r = -0,37 

ʠ -0,35). 

135-ʜʥʝʚʥʳʝ ʭʨʷʯʢʠ ʠʤʝʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ: ʄʊ, 

ʫʨʦʚʥʝʤ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʦʚ, 

ʦʙʱʝʛʦ Ca, IgA ʠ IgG (r = 0,64, 0,59, 0,53, 

0,61, 0,67); ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʣʝʡʢʦʮʠʪʦʚ ʠ 

ɸɹʆʂ (r = 0,54). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʥʠʭ ʙʳʣʘ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʠʭ ʣʠʧʠʜʦʚ, 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P ʠ ʄʊ (r = -0,34 ʠ -0,34). 

ʋ ʙʦʨʦʚʢʦʚ-ʩʚʝʨʩʪʥʠʢʦʚ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠʤʝʣʠʩʴ 

ʤʝʞʜʫ: ʄʊ, ʫʨʦʚʥʝʤ ʘʣʴʙʫʤʠʥʦʚ, 

ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ ʠ IgA (r = 0,52, 

0,55, 0,49 ʠ 0,61); ʥʘʣʠʯʠʝʤ ʦʙʱʠʭ 

ʣʠʧʠʜʦʚ ʠ ʛʣʶʢʦʟʳ (r = 0,58). ʇʘʨʘʣʣʝʣʴʥʦ 

ʫ ʥʠʭ ʠʤʝʣʘ ʤʝʩʪʦ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʠʭ 

ʣʠʧʠʜʦʚ, ʦʙʱʝʛʦ ʙʝʣʢʘ, ʣʝʡʢʦʮʠʪʦʚ ʠ 

ɸɹʆʂ (r = -0,36, -0,35 ʠ -0,39). 

 

 
ʇʨʠʤʝʯʘʥʠʝ: * ï ʟʥʘʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʝʞʜʫ ʧʦʜʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ 

 

180-ʜʥʝʚʥʳʝ ʭʨʷʯʢʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʄʊ, ʫʨʦʚʥʝʤ 

ʦʙʱʝʛʦ Ca, ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P, ʦʙʱʝʛʦ 

ʙʝʣʢʘ, ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, IgA ʠ 

IgG (r = 0,71, 0,68, 0,66, 0,62, 0,58, 0,68 ʠ 

0,70). ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʢʦʨʨʝʣʷʮʠʶ ʫ ʥʠʭ ʥʘʙʣʶʜʘʣʠ ʤʝʞʜʫ ʄʊ, 

ʫʨʦʚʥʝʤ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʠ ʛʣʶʢʦʟʳ (r =      

-0,33 ʠ -0,37). 

ʋ 180-ʜʥʝʚʥʳʭ ʙʦʨʦʚʢʦʚ ʚʳʷʚʣʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʥʘʣʠʯʠʝʤ ʘʣʴʙʫʤʠʥʦʚ, ʦʙʱʠʭ ʣʠʧʠʜʦʚ, 

ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʄʊ (r = 0,57, 

0,49, 0,58 ʠ 0,53), ʘ ʪʘʢʞʝ ʦʙʱʠʭ ʣʠʧʠʜʦʚ, 

ʛʣʶʢʦʟʳ ʠ Igɸ (r = 0,63 ʠ 0,52). ʇʨʠ ʵʪʦʤ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʫ ʥʠʭ 

ʚʳʷʚʣʝʥʳ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ 

ʣʝʡʢʦʮʠʪʦʚ, ɸɹʆʂ, IgM ʠ ʦʙʱʝʛʦ ʙʝʣʢʘ    

(r = -0,37, -0,34 ʠ -0,39). 

225-ʜʥʝʚʥʳʝ ʭʨʷʯʢʠ ʠʤʝʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʄʊ, ʫʨʦʚʥʝʤ ʘʣʴʙʫʤʠʥʦʚ, ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ, IgA ʠ IgG (r = 

0,68, 0,65, 0,73, 0,62, 0,70 ʠ 0,68), ʘ ʪʘʢʞʝ 

ʦʙʱʝʛʦ Ca ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P (r = 0,71). 

ʇʘʨʘʣʣʝʣʴʥʦ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʫ 

ʥʠʭ ʥʘʙʣʶʜʘʣʠ ʤʝʞʜʫ ʄʊ ʠ ʩʦʜʝʨʞʘʥʠʝʤ 

Igʄ (= r -0,33). 

ʋ ʙʦʨʦʚʢʦʚ-ʩʚʝʨʩʪʥʠʢʦʚ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠʤʝʣʠ ʤʝʩʪʦ 

ʤʝʞʜʫ: ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʙʱʝʛʦ Ca, 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ P, ʦʙʱʠʭ ʣʠʧʠʜʦʚ, 

ʛʣʶʢʦʟʳ ʠ ʄʊ (r = 0,56, 0,61, 0,59 ʠ 0,65); 

ʫʨʦʚʥʝʤ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ ʠ IgA    

(r = 0,55 ʠ 0,62). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʥʠʭ 

ʦʪʤʝʯʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʥʘʣʠʯʠʝʤ IgM, ʣʝʡʢʦʮʠʪʦʚ ʠ ɸɹʆʂ (r =         
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-0,34 ʠ -0,36). 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʦʢʘʟʘʥʦ (ʈʠʩʫʥʦʢ 1), ʯʪʦ ʫ 45-, 90-, 135-, 

180-, 225-ʜʥʝʚʥʳʭ ʠʥʪʘʢʪʥʳʭ ʭʨʷʯʢʦʚ 

ʫʨʦʚʝʥʴ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʨʘʚʥʷʣʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 18,87Ñ0,93; 18,98Ñ0,90; 

19,46Ñ1,22; 20,39Ñ1,54; 20,78Ñ2,04 ʫ.ʝ., ʘ ʫ 

ʠʥʪʘʢʪʥʳʭ ʙʦʨʦʚʢʦʚ-ʩʚʝʨʩʪʥʠʢʦʚ ï 

18,28Ñ0,79; 18,14Ñ0,86; 18,49Ñ1,13; 

19,04Ñ1,49; 19,23Ñ1,77 ʫ.ʝ. ʇʨʠ ʵʪʦʤ ʭʨʷʯʢʠ 

180- ʠ 225-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʚʳʰʘʣʠ 

ʙʦʨʦʚʢʦʚ-ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʫʨʦʚʥʶ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ 6,6 ʠ 7,5 % (ʈ ᾽0,05). 

ʀʪʘʢ, ʧʦʢʘʟʘʥʥʳʝ ʚ ʘʛʨʦʧʦʯʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘ ʏʫʚʘʰʠʠ ʨʘʟʣʠʯʠʷ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ (ʫʨʦʚʝʥʴ ʩʚʷʟʠ) 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ 

ʦʙʤʝʥʥʳʤ, ʠʤʤʫʥʥʳʤ, ʨʦʩʪʦʚʳʤ 

ʧʨʦʬʠʣʷʤʠ ʫ ʭʨʷʯʢʦʚ ʠ ʙʦʨʦʚʢʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʦʚʝʨʥʦ 

ʥʝʨʘʚʥʦʟʥʘʯʥʦʤ ʫʨʦʚʥʝ ʠʭ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʤ ʛʝʥʜʝʨʥʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʝʪʦʜʦʤ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʦʩʥʦʚʘʥʘ 

ʛʝʥʜʝʨʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ 

ʧʦʨʦʩʷʪ-ʦʪʲʝʤʳʰʝʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʎʝʥʪʨʘ 

ʏʫʚʘʰʠʠ. In vivo ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ 

ʚʟʨʦʩʣʝʥʠʷ ʯʠʩʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʨʦʩʪʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʣʦʩʴ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʫ ʭʨʷʯʢʦʚ (ʦʪ 5,0Ñ0,18 ʜʦ 

7,0Ñ0,24 ʠ ʦʪ 4,0Ñ0,19 ʜʦ 1,0Ñ0,07) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʫ ʙʦʨʦʚʢʦʚ (ʦʪ 

4,0Ñ0,16 ʜʦ 6,0Ñ0,30 ʠ ʦʪ 4,0Ñ0,14 ʜʦ 

2,0Ñ0,15 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʅʘ ʵʪʦʤ ʬʦʥʝ ʫ ʭʨʷʯʢʦʚ ʠʤʝʣʘ ʤʝʩʪʦ 

ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʶʱʘʷ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʙʦʨʦʚʢʘʤʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʥʜʝʨʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʴʶ ʤʘʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
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ʈʝʟʶʤʝ 

 

ʄʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ in vivo ʚʳʷʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦ ʧʨʝʚʘʣʠʨʫʶʱʠʭ 

ʨʦʩʪʦʚʦʤ, ʠʤʤʫʥʥʦʤ ʠ ʦʙʤʝʥʥʦʤ ʵʬʬʝʢʪʘʭ ʫ ʭʨʷʯʢʦʚ ʠ ʙʦʨʦʚʢʦʚ. ʇʨʠ ʵʪʦʤ ʭʨʷʯʢʠ ʧʨʦʷʚʣʷʣʠ 

ʧʨʝʚʳʰʘʶʱʠʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʢ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʎʝʥʪʨʘ ʏʫʚʘʰʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʨʦʚʢʘʤʠ ʚ ʢʦʥʪʝʢʩʪʝ ʛʝʥʜʝʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʅʘ ʵʪʦʤ ʬʦʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʘ ʯʠʩʣʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʣʦʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ 

ʫ ʭʨʷʯʢʦʚ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʪʘʢʦʚʳʤʠ ʫ ʙʦʨʦʚʢʦʚ. 

 

MATHEMATICAL ANALYSIS OF GENDER IDENTITY IN THE ADAPTABILITY OF 

MACROORGANISMS TO THE CONDITIONS OF LIFE 

 

Mullakaev O.T., Shukanov R.A., Lezhnina M.N., Shukanov A.A., Kulpina T.A., Mullakaeva L.A. 

Summary 

 

The method of mathematical evaluation in vivo revealed a pattern of prevailing growth, 

immune and metabolic effects in boars and hogs. At the same time, the boars showed a higher level 

of adaptability to the biogeochemical conditions of the Center of Chuvashia compared with the 

boars in the context of the gender identity of the organism. Against this background, it was found 

that with age, the number of positive correlations increased, and the number of negative 

relationships, on the contrary, decreased more pronounced in boars compared with those in hogs.



146  

DOI 10.31588/2413_4201_1883_2_258_146 ʋɼʂ: 619:615.371 

 

ʀɿʋʏɽʅʀɽ ʋʃʔʊʈɸʉʊʈʋʂʊʋʈʓ ʂʃɽʊʂʀ ʇʈʀ ʈɸɿʅʓʍ ɺʀɼɸʍ ʍʈɸʅɽʅʀʗ 

ʈɽʌɽʈɽʅʊʅʓʍ ʐʊɸʄʄʆɺ CL. BOTULINUM  

 

ʄʫʩʪʘʬʠʥʘ ʕ.ʅ.1 ï ʢ.ʚʝʪ.ʥ., ʚʝʜʫʱʠʡ ʥ.ʩ., ɻʘʣʠʫʣʣʠʥ ɸ.ʂ.2 ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʇʘʥʢʦʚʘ ɽ.ɺ.1 ï ʢ.ʙ.ʥ., ʚʝʜ.ʥ.ʩ., ʇʣʦʪʥʠʢʦʚʘ ʕ.ʄ.1 ï ʜ.ʚʝʪ.ʥ., ʛʣʘʚʥʳʡ ʥ.ʩ. 

 
1ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè 
2ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʪʫʣʠʟʤ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ, ʛʣʫʪʘʨʦʚʳʡ 

ʘʣʴʜʝʛʠʜ 

Keywords: botulism, electron microscopy, ultrastructure, glutaraldehyde 

 

ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʣʣʝʢʮʠʷʭ. ʀʟʫʯʝʥʠʝ ʠʭ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ 

ʤʫʟʝʷʭ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʦʧʘʩʥʳʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ ʪʘʢʠʭ 

ʢʦʣʣʝʢʮʠʷʭ ʚʝʜʝʪʩʷ ʢʨʦʧʦʪʣʠʚʘʷ ʠ 

ʜʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ, ʦʪʥʦʩʷʱʠʭ ʢ ʦʩʦʙʦ ʦʧʘʩʥʳʤ 

ʙʦʣʝʟʥʷʤ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʦʪʥʦʩʠʪʩʷ 

ʙʦʪʫʣʠʟʤ. 

ɹʦʪʫʣʠʟʤ ï ʦʩʪʨʦʝ 

ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʧʠʱʫ 

ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʢʩʠʥ Cl. 

botulinum, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ. ɺʦʟʙʫʜʠʪʝʣʴ ʧʦʜʚʠʞʥʘʷ, 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʩʪʨʦʛʦ ʘʥʘɻ ʨʦʙʥʘʷ, 

ʩʧʦʨʦʦʙʨʘʟʫʶʱʘʷ ʙʘʢʪʝʨʠʷ. ɺ ʤʘʟʢʘʭ 

ʠʤʝʝʪ ʚʠʜ ʧʘʣʦʯʝʢ ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ 

ʢʦʥʮʘʤʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʝʙʦʣʴʰʠʤʠ 

ʮʝʧʦʯʢʘʤʠ. ɹʦʪʫʣʦʪʦʢʩʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʷʜʦʚ [2]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʣʣʝʢʮʠʡ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ 

ʣʠʦʬʠʣʠʟʘʮʠʠ, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʚ ʥʘʪʠʚʥʦʤ 

ʚʠʜʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʩʭʦʜʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʥʠʢʘʣʴʥʳʭ 

ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ. ʀ 

ʚ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤʦ. 

ʎʝʣʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʠʩʭʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʫʥʠʢʘʣʴʥʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʚʦʟʙʫʜʠʪʝʣʷ Cl. botulinum. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʪʘʤʤʳ ʚʦʟʙʫʜʠʪʝʣʷ 

ʙʦʪʫʣʠʟʤʘ: ʰʪ. 35 çNevelè ʪʠʧ ɸ, 

ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʪʨʫʧʘ ʯʝʣʦʚʝʢʘ; ʰʪ. 16-ʗ 

ʪʠʧ ɺ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʬʫʨʘʞʥʦʛʦ ʷʯʤʝʥʷ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʬʝʨʝʥʪʥʳʭ ʰʪʘʤʤʦʚ 

ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʪʫʣʠʟʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʨʝʜʫ ʂʠʪʪʘ-ʊʘʨʦʮʮʠ. ʆʧʪʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʨʦʩʪʘ ʠ 

ʪʦʢʩʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʚʦʟʙʫʜʠʪʝʣʷ ʩʦʩʪʘʚʠʣʘ 30-35 0ʉ (Rasetti-

Escargueil  ʝt.al., 2019).  

ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ï ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ 

ʪʚʝʨʜʳʭ ʪʝʣ, ʠʭ ʣʦʢʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʤʠʢʨʦʧʦʣʝʡ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ 

ʤʠʢʨʦʩʢʦʧʦʚ ï ʧʨʠʙʦʨʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʵʣʝʢʪʨʦʥʥʳʡ ʧʫʯʦʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ.  

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʢʦʤʧʣʝʢʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ 

https://pubmed.ncbi.nlm.nih.gov/?term=Rasetti-Escargueil+C&cauthor_id=31905908
https://pubmed.ncbi.nlm.nih.gov/?term=Rasetti-Escargueil+C&cauthor_id=31905908
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ʙʦʪʫʣʠʟʤʘ, ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʩʦʚʤʝʩʪʥʦ ʩ ʤʝʪʦʜʘʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ 

ʦʮʝʥʢʫ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ. 

ʎʝʣʴʶ ʬʠʢʩʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʠʟ 

ʣʘʙʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʩʪʘʙʠʣʴʥʦʝ, ʪ.ʝ. 

ʧʨʝʢʨʘʱʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʘʫʪʦʣʠʟʘ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʚʝʱʝʩʪʚ ʠ ʩʪʨʫʢʪʫʨ ʢʣʝʪʢʠ ʚ 

ʪʘʢʦʡ ʤʝʨʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʭ ʣʦʢʘʣʠʟʘʮʠʷ, 

ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʝʤ ʦʙʝʟʚʦʞʠʚʘʥʠʠ, ʟʘʣʠʚʢʝ ʚ 

ʧʘʨʘʬʠʥ ʠʣʠ ʚ ʩʤʦʣʫ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʩʨʝʟʦʚ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʧʫʯʢʘ ʵʣʝʢʪʨʦʥʦʚ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ 

ʭʠʤʠʯʝʩʢʦʡ ʬʠʢʩʘʮʠʠ [3, 4]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʳʷʚʣʝʥʠʷ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ 

çʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘè Cl. botulinum 

ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʙʣʘʛʦʜʘʨʷ ʤʝʪʦʜʫ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. 

ʇʦʵʪʦʤʫ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʦʧʨʝʜʝʣʷʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʤʦʚ 

Cl. botulinum ʰʪ. 35 çNevelè ʪʠʧ ɸ ʠ Cl. 

botulinum ʰʪ. 16-ʗ ʪʠʧ ɺ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʩʦʜʝʨʞʠʤʦʝ ʘʤʧʫʣ 

ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ 1 ʩʤ3 0,85 % ʨʘʩʪʚʦʨʘ 

ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ, ʰʪʘʤʤʳ ʚʦʟʙʫʜʠʪʝʣʷ 

ʙʦʪʫʣʠʟʤʘ ʚʳʩʝʚʘʣʠ ʥʘ ʩʨʝʜʫ ʂʠʪʪʘ-

ʊʘʨʦʮʮʠ 1 % ʛʣʶʢʦʟʦʡ ʧʦʜ ʩʣʦʝʤ 

ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ ʨʅ 7,4, ʟʘʪʝʤ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 35 

Üʉ. ʂʫʣʴʪʫʨʘ ʭʨʘʥʷʱʘʷʩʷ ʚ ʥʘʪʠʚʥʦʤ ʚʠʜʝ 

ʙʳʣʘ ʪʘʢʞʝ ʚʳʩʝʷʥʘ ʥʘ ʩʨʝʜʫ ʂʠʪʪʘ-

ʊʘʨʦʮʮʠ 1 % ʛʣʶʢʦʟʦʡ ʧʦʜ ʩʣʦʝʤ 

ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ ʨʅ 7,4, ʟʘʪʝʤ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 35Ü 

ʉ. ʂʫʣʴʪʫʨʳ ʭʨʘʥʷʱʠʝʩʷ ʧʨʠ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ (-40 ʉ̄; 

-70̄ ʉ), ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ 

ʢʫʣʴʪʫʨ ʥʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʭʨʘʥʝʥʠʝ 

(ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ) ʧʨʦʚʝʣʠ ʫʯʝʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ 

ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʧʫʪʝʤ ʧʦʩʝʚʘ ʠʭ ʥʘ 

ʩʨʝʜʳ. ɺʟʚʝʩʴ ʨʘʟʤʦʨʘʞʠʚʘʣʘʩʴ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 15-20 

ʤʠʥʫʪ ʜʦ ʧʦʣʥʦʛʦ ʦʪʪʘʠʚʘʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ 

ʧʨʦʙʠʨʦʢ. ʂʫʣʴʪʫʨʘ ʪʘʢʞʝ ʚʳʩʝʷʥʘ ʥʘ 

ʩʨʝʜʫ ʂʠʪʪʘ-ʊʘʨʦʮʮʠ 1 % ʛʣʶʢʦʟʦʡ ʧʦʜ 

ʩʣʦʝʤ ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ ʨʅ 7,4, ʟʘʪʝʤ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 35 

. 

 ɺʳʨʦʩʰʠʝ ʢʫʣʴʪʫʨʳ ʧʨʦʚʝʨʷʣʠ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ: ʛʦʪʦʚʠʣʠ ʤʘʟʢʠ 

ʠ ʦʢʨʘʰʠʚʘʣʠ ʧʦ ɻʨʘʤʫ, ʧʨʦʚʝʨʷʣʠ 

ʯʠʩʪʦʪʫ ʚʳʨʦʩʰʠʭ ʢʫʣʴʪʫʨ, ʧʦʜʚʠʞʥʦʩʪʴ ʠ 

ʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʂʫʣʴʪʫʨʘʣʴʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʨʦʚʝʨʷʣʠ ʧʫʪʝʤ ʧʦʩʝʚʘ ʥʘ ʩʨʝʜʫ ɻʠʩʩʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʭʘʨʦʚ, ʘ ʪʘʢʞʝ ʧʦ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʝʨʦʚʦʜʦʨʦʜʘ. 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ Cl. 

botulinum ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, 

ʩʦʜʝʨʞʘʱʠʭ ʙʝʣʢʠ. ʂʫʣʴʪʫʨʳ ʩʦ ʩʨʝʜʳ 

ʂʠʪʪʘ-ʊʘʨʦʮʮʠ c 1 % ʛʣʶʢʦʟʦʡ ʚʳʩʝʚʘʣʠ 

ʫʢʦʣʦʤ ʚ 12 % ʞʝʣʘʪʠʥ ʠ ʦʙʝʟʞʠʨʝʥʥʦʝ 

ʤʦʣʦʢʦ ʧʦʜ ʚʘʟʝʣʠʥʦʚʳʤ ʤʘʩʣʦʤ. ʇʦʩʝʚʳ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 35 

, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʩʫʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʪʘʤʤʳ Cl. 

botulinum, ʭʨʘʥʠʚʰʠʝʩʷ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ ï 

ʞʠʟʥʝʩʧʦʩʦʙʥʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ. 

ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʢʫʣʴʪʫʨ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 30 ʤʣʨʜ. ʤ.ʢ./ʤʣ 

ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʚ 

ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʧʨʠ 5 ʪʳʩ. ʦʙ/ʤʠʥ., ʟʘʪʝʤ 

ʦʩʘʜʦʢ ʦʪʤʳʚʘʣʠ ʪʨʠʞʜʳ ʩʪʝʨʠʣʴʥʦʡ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɺ ʦʯʠʱʝʥʥʫʶ 

ʢʫʣʴʪʫʨʫ ʜʦʙʘʚʣʷʣʠ 1 % ʛʣʫʪʘʨʦʚʳʡ 

ʘʣʴʜʝʛʠʜ (ɻɸ 1 % ʥʘ 0,1 ʄʌɹ), ʚʩʝ ʭʦʨʦʰʦ 

ʩʤʝʰʘʣʠ ʠ ʧʦʩʪʘʚʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢ 

4,0Ñ1,0 ÁC ʥʘ 12 ʯʘʩʦʚ, ʧʦ ʠʩʪʝʯʝʥʠʠ 

ʚʨʝʤʝʥʠ, ʧʨʦʚʝʨʷʣʠ ʢʫʣʴʪʫʨʫ ʥʘ 

ʩʪʝʨʠʣʴʥʦʩʪʴ, ʧʦʩʝʚʦʤ ʥʘ ʩʨʝʜʫ ʂʠʪʪʘ-

ʊʘʨʦʮʮʠ ʩ 1 % ʛʣʶʢʦʟʦʡ ʧʦʜ ʩʣʦʝʤ 

ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ,  ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 

ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 35 ʉ̄ ʚ 
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ʪʝʯʝʥʠʝ 1-3 ʩʫʪʦʢ ʠ ʧʘʨʘʣʣʝʣʴʥʦ, ʥʘ ʤʷʩʦ-

ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ) ʩ 2 % ʛʣʶʢʦʟʦʡ, 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʘʥʘʵʨʦʩʪʘʪʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʨʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʫʣʴʪʫʨʘ ʜʘʝʪ ʨʦʩʪ 

ʩ 1 % ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʰʪʘʤʤʦʚ Cl. botulinum  

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʠ 

ʠʥʘʢʪʠʚʘʮʠʠ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ 6 % 

ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ (ɻɸ 6 % ʥʘ 0,2 ʄʌɹ), 

ʯʝʨʝʟ 12 ʯʘʩʦʚ ʧʨʦʚʝʨʷʣʠ ʢʫʣʴʪʫʨʫ ʥʘ 

ʩʪʝʨʠʣʴʥʦʩʪʴ, ʧʦʩʝʚʦʤ ʥʘ ʩʨʝʜʫ ʂʠʪʪʘ-

ʊʘʨʦʮʮʠ ʩ 1 % ʛʣʶʢʦʟʦʡ ʧʦʜ ʩʣʦʝʤ 

ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ,  ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 

ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 35 ʉ̄ ʚ 

ʪʝʯʝʥʠʝ 1-3 ʩʫʪʦʢ ʠ ʧʘʨʘʣʣʝʣʴʥʦ, ʥʘ ʤʷʩʦ-

ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ) ʩ 2 % ʛʣʢʁʦʟʦʡ, 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʘʥʘʵʨʦʩʪʘʪʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʨʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʫʣʪɹʫʨʘ ʥʝ ʜʘʸʪ 

ʨʦʩʪ ʩ 6 % ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʣʠʪʝʣʴʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʚ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʪʘʢʠʝ ʤʝʪʦʜʳ ʠʭ ʢʦʥʩʝʨʚʘʮʠʠ, ʢʘʢ 

ʣʠʦʬʠʣʠʟʘʮʠʷ ʠ ʭʨʘʥʝʥʠʝ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ 

ʢʦʤʧʣʝʢʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʭʨʘʥʥʦʩʪʠ 

ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʪʫʣʠʟʤʘ ʚ 

ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ, ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʨʘʥʤʠʩʩʠʦʥʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ 

ʫʨʦʚʥʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʢʩʘʮʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʚʦʜ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʠʟ ʣʘʙʠʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʩʪʘʙʠʣʴʥʦʝ, ʪ.ʝ. ʧʨʝʢʨʘʱʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʘʫʪʦʣʠʟʘ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʚʝʱʝʩʪʚ ʠ ʩʪʨʫʢʪʫʨ ʢʣʝʪʢʠ ʚ ʪʘʢʦʡ ʤʝʨʝ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʠʭ ʣʦʢʘʣʠʟʘʮʠʷ, ʮʝʣʦʩʪʥʦʩʪʴ 

ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʦʙʝʟʚʦʞʠʚʘʥʠʠ, ʟʘʣʠʚʢʝ ʚ ʧʘʨʘʬʠʥ ʠʣʠ ʚ 

ʩʤʦʣʫ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʨʝʟʦʚ ʠ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʫʯʢʘ ʵʣʝʢʪʨʦʥʦʚ.  
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ʙʦʪʫʣʠʥʠʯʝʩʢʦʛʦ ʪʦʢʩʠʥʘ ʚ 
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2. ɻʘʣʠʫʣʣʠʥ, ɸ. ʂ. ɹʦʪʫʣʠʟʤ: 

ʙʠʦʣʦʛʠʷ ʚʦʟʙʫʜʠʪʝʣʷ, ʣʘʙʦʨʘʪʦʨʥʘʷ 

ʅʘʟʚʘʥʠʝ ʰʪʘʤʤʘ 
ʆʙʝʟʞʠ- 

ʨʝʥʥʦʝ 

ʤʦʣʦʢʦ 

ɾʝʣʘ-

ʪʠʥ 

ʇʨʦʜʫʢ-

ʮʠʷ  H2S 

ʉʨʝʜʘ ɻʠʩʩʘ 

ʛʣʶ- 

ʢʦʟʘ 

ʣʘʢ- 

ʪʦʟʘ 

ʩʘʭʘ- 

ʨʦʟʘ 

ʤʘʥ-

ʥʠʪ 

ʜʫʣʴ-

ʮʠʪ 

Cl. botulinum ʰʪ. 35 ʪʠʧ ɸ 

ʥʘʪʠʚʥʳʝ ʭʨʘʥʝʥʠʝ 

ʧʝʧʪʦ-

ʥʠʟʘʮʠʷ 

ʨʘʟʞʠ-

ʞʝʥʠʝ 

ʦʙʨʘʟʫ-

ʝʪ 
ʢ/ʛ ʢ/- ʢ/- ʢ/ʛ ʢ/ʛ 

Cl. botulinum h ʪ. 35 ʪʠʧ ɸ 

ʣʠʦʬʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 

ʧʝʧʪʦ-

ʥʠʟʘʮʠʷ 

ʨʘʟʞʠ-

ʞʝʥʠʝ 

ʦʙʨʘʟʫ-

ʝʪ 
ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/- ʢ/ʛ 

Cl. botulinum h ʪ. 35 ʪʠʧ ɸ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ 

ʭʨʘʥʝʥʠʝ -40 ęʉ 

ʧʝʧʪʦ-

ʥʠʟʘʮʠʷ 

ʨʘʟʞʠ-

ʞʝʥʠʝ 

ʦʙʨʘʟʫ-

ʝʪ 
ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ 

Cl. botulinum h ʪ. 35 ʪʠʧ ɸ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ 

ʭʨʘʥʝʥʠʝ -70 ęʉ 

ʧʝʧʪʦ-

ʥʠʟʘʮʠʷ 

ʨʘʟʞʠ-

ʞʝʥʠʝ 

ʦʙʨʘʟʫ-

ʝʪ 
ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ 

Cl. botulinum ʰʪ. 16-ʗ ʪʠʧ ɺ 

ʥʘʪʠʚʥʦʝ ʭʨʘʥʝʥʠʝ 

ʧʝʧʪʦ-

ʥʠʟʘʮʠʷ 

ʨʘʟʞʠ-

ʞʝʥʠʝ 

ʦʙʨʘʟʫ-

ʝʪ 
ʢ/ʛ ʢ/- ʢ/- ʢ/ʛ ʢ/ʛ 

Cl. botulinum ʰʪ. 16-ʗ ʪʠʧ ɺ 

ʣʠʦʬʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 

ʧʝʧʪʦ-

ʥʠʟʘʮʠʷ 

ʨʘʟʞʠ-

ʞʝʥʠʝ 

ʦʙʨʘʟʫ-

ʝʪ 
ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ 

Cl. botulinum ʰʪ. 16-ʗ ʪʠʧ ɺ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ 

ʭʨʘʥʝʥʠʝ -40 ęʉ 

ʧʝʧʪʦ-

ʥʠʟʘʮʠʷ 

ʨʘʟʞʠ-

ʞʝʥʠʝ 

ʦʙʨʘʟʫ-

ʝʪ 
ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ 

Cl. botulinum ʰʪ. 16-ʗ ʪʠʧ ɺ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ 

ʭʨʘʥʝʥʠʝ -70ęʉ 

ʧʝʧʪʦ-

ʥʠʟʘʮʠʷ 

ʨʘʟʞʠ-

ʞʝʥʠʝ 

ʦʙʨʘʟʫ-

ʝʪ 
ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ ʢ/ʛ 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʜʝʤʦʥʩʪʨʘʮʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʧʨʠ ʦʮʝʥʢʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʣʠʦʬʠʣʠʟʘʮʠʠ, ʚ ʥʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ) ʥʘ ʙʘʢʪʝʨʠʡ Cl. 

botulinum. ɺ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʘ ʧʦʜʛʦʪʦʚʢʘ ʢʫʣʴʪʫʨʳ ʠ ʦʪʨʘʙʦʪʢʘ ʧʨʦʮʝʥʪʥʦʛʦ 

ʩʦʦʪʥʦh ʝʥʠʷ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʥʘ ʠʥʘʢʪʠʚʘʮʠʶ ʢʫʣʴʪʫʨʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʢʣʝʪʢʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢʫʣʴʪʫʨʳ 

ʪʨʝʙʫʝʪʩʷ 6 % ʛʣʫʪʘʨʦʚʳʡ ʘʣʴʜʝʛʠʜ (ɻɸ 6 % ʥʘ 0,2 ʄʌɹ), ʪ.ʢ. ʚʦʟʙʫʜʠʪʝʣʴ ʙʦʪʫʣʠʟʤʘ ï 

ʩʧʦʨʦʦʙʨʘʟʫʶʱʘʷ ʙʘʢʪʝʨʠʷ. 

 

STUDYING THE ULTRASTRUCTURE OF A CELL UNDER DIFFERENT CONDITIONS 

TYPES OF STORAGE REFERENCE STRAINS OF CL. BOTULINUM 

 

Mustafina E.N., Galiullin A.K., Pankova E.V., Plotnikova A.M. 

Summary 

 

The aim of the study was to demonstrate the need to use morphometric indices in assessing 

the characteristics of the effects of various factors (lyophilization, in the native state, low-

temperature regimes) on Cl. botulinum bacteria. The objective of the research was to prepare the 

culture and work out the percentage of glutaraldehyde for culture inactivation to study the 

ultrastructure of the cell. The conducted studies have shown that 6 % glutaraldehyde (HA 6 % per 

0.2 MFB) is required for culture preparation, since the causative agent of botulism is a spore-

forming bacterium.   
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʩʷʪʘ-ʦʪʲʝʤʳʰʠ, ʵʢʩʪʨʘʢʪ ʢʦʨʳ ʣʠʩʪʚʝʥʥʠʮʳ, ʪʘʥʠʥʳ, ʞʠʚʘʷ 

ʤʘʩʩʘ 

Keywords: weaned piglets, larch bark extract, tannins, live weight 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʮʝʥ ʥʘ ʢʦʨʤʘ, ʢʦʪʦʨʳʡ 

ʩʚʷʟʘʥ ʩ ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʥʝʢʦʪʦʨʳʝ, 

ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʭʠʤʠʯʝʩʢʠʤ ʠʣʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʠʥʪʝʟʦʤ, ʧʦʵʪʦʤʫ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ: ʤʦʣʦʢʦ, 

ʤʷʩʦ, ʷʡʮʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʰʝ ʚʨʝʤʷ ʚʦʟʨʦʩ 

ʠʥʪʝʨʝʩ ʢ ʬʠʪʦʪʝʨʘʧʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʢ ʬʠʪʦʧʨʝʧʘʨʘʪʘʤ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʳʤ ʢʦʨʤʦʚʳʤ ʩʨʝʜʩʪʚʘʤ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʝ 

ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ. 

ʆʜʥʘʢʦ ʬʠʪʦʧʨʝʧʘʨʘʪʳ ʯʘʩʪʦ 

ʠʤʝʶʪ ʜʚʦʡʥʦʡ ʵʬʬʝʢʪ, ʦʥʠ ʤʦʛʫ ʩʥʘʙʞʘʪʴ 

ʞʠʚʦʪʥʳʭ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʪ 

ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʂ ʪʘʢʠʤ ʬʠʪʦʧʨʝʧʘʨʘʪʘʤ ʠ 

ʦʪʥʦʩʠʪʩʷ ʵʢʩʪʨʘʢʪ ʢʦʨʳ ʣʠʩʪʚʝʥʥʠʮʳ 

ʜʘʫʨʩʢʦʡ, ʩʦʜʝʨʞʘʱʠʤ ʪʘʥʠʥʳ 

(ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʳ); ʢʘʪʝʭʠʥʳ, 

ʬʣʘʚʦʥʦʠʜʳ, ʬʝʥʦʣʴʥʳʝ ʢʠʩʣʦʪʳ. 

ʊʘʥʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʧʧʫ 

ʧʦʣʠʬʝʥʦʣʦʚ (ʩʣʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ), ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ.  

ʈʘʥʴʰʝ ʚ ʨʘʙʦʪʘʭ ɹʘʪʣʝʨʘ ʃ.ɻ. 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʥʠʥʦʚ ʚ ʢʦʨʤʘʭ ʜʣʷ 

ʞʠʚʦʪʥʳʭ ʩ ʦʜʥʦʢʘʤʝʨʥʳʤ ʞʝʣʫʜʢʦʤ ʥʝ 

ʧʦʦʱʨʷʣʦʩʴ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ 

ʘʥʪʠʥʫʪʨʠʝʥʪʦʚ [3].  

ʇʦ ʤʥʝʥʠʶ ɸʤʘʨʦʚʠʯ ʈ. ʪʘʥʠʥʘʤ 

ʧʨʠʧʠʩʳʚʘʣʠ ʚʨʝʜʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ʧʠʪʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʦʩʘʞʜʘʪʴ 

ʙʝʣʢʠ, ʠʥʛʠʙʠʨʦʚʘʪʴ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʝ 

ʬʝʨʤʝʥʪʳ ʠ ʩʥʠʞʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ [1].  

ʂʦʣʝʮʢʘʨ ɺ. ʩ ʩʦʘʚʪʦʨʘʤʠ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʝ 

ʚʩʘʩʳʚʘʶʪʩʷ ʠʟ-ʟʘ ʩʚʦʝʡ ʚʳʩʦʢʦʡ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʠ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʩʪʨʫʢʪʫʨʳ ʩ 

ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʠʱʠ, ʢʘʢ ʙʝʣʢʠ [5].  

ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʠʭ ʨʘʙʦʪʘʭ ʨʷʜʘ 

ʫʯʝʥʳʭ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʥʳ 

ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʘ 

ʪʘʢʞʝ ʧʨʠʥʦʩʷʪ ʧʦʣʴʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʞʠʚʦʪʥʳʭ. ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʤʦʣʦʯʥʳʭ 

ʢʦʨʦʚ ʪʘʥʠʥʳ, ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ [8]. 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʢʦʨʤʣʝʥʠʠ 

ʪʝʣʷʪ, 5 ʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ ʜʘʣʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʧʦʟʚʦʣʠʣʦ 

ʫʚʝʣʠʯʠʪʴ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 9,0 % 

[2].  

ʉʢʘʨʤʣʠʚʘʥʠʝ ʪʘʥʠʥʦʚ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʙʠʢʦʨʤʘ ʮʳʧʣʷʪïʙʨʦʡʣʝʨʦʚ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʝ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ [4]. 

ʅʘʙʠʫʣʣʠʥ ɸ. ʦʪʤʝʯʘʝʪ, ʯʪʦ 
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ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʝʱʸ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʜʦʢʘʟʘʣʠ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʣʠʟʫʝʤʳʭ 

ʪʘʥʠʥʦʚ ʠʟ ʢʘʰʪʘʥʦʚʦʛʦ ʜʝʨʝʚʘ ʧʨʠ 

ʥʝʢʨʦʪʠʯʝʩʢʦʤ ʵʥʪʝʨʠʪʝ, ʢʦʣʠʙʘʢʪʝʨʠʦʟʝ, 

ʠʣʝʠʪʝ ʩʚʠʥʝʡ, ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʚʘʟʠʷʭ 

(ʢʦʢʮʠʜʠʦʟʳ, ʵʡʤʝʨʠʦʟʳ, ʠ ʪ.ʜ.), 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʜʠʘʨʝʷʭ ʨʘʟʣʠʯʥʦʡ 

ʵʪʠʦʣʦʛʠʠ [7]. 

ɺ ʨʘʙʦʪʘʭ ʂʫʙʘʩʦʚʦʡ ɽ.ɼ. ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʪ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʦʣʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ. ɺ 

ʮʝʣʦʤ ʪʘʥʠʥʳ ʜʝʡʩʪʚʫʶʪ ʢʘʢ 

ʘʥʪʠʠʥʠʮʠʘʪʦʨʥʳʝ ʠ ʘʥʪʠʩʪʠʤʫʣʠʨʫʶʱʠʝ 

ʘʛʝʥʪʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʳʡ ʠ ʘʥʪʠʤʫʪʘʛʝʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʚʷʟʘʥ ʩ ʠʭ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʚʘʞʥʳ ʜʣʷ ʟʘʱʠʪʳ ʢʣʝʪʦʢ ʦʪ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ [6]. 

ɺ ʩʚʠʥʦʚʦʜʩʪʚʝ ʪʘʥʠʥʩʦʜʝʨʞʘʱʠʝ 

ʜʦʙʘʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʠʘʨʝʡʥʦʝ ʩʨʝʜʩʪʚʦ 

ʟʘ ʩʯʝʪ ʚʳʨʘʞʝʥʥʳʭ ʜʫʙʠʣʴʥʳʭ ʩʚʦʡʩʪʚ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʤʦʣʦʜʳʭ 

ʧʦʨʦʩʷʪ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʪʨʘʜʘʶʪ ʜʠʘʨʝʝʡ 

ʢʦʨʤʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ 

ʦʪʲʝʤʘ ʠ ʩʤʝʥʳ ʢʦʤʙʠʢʦʨʤʦʚ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ 

ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʣʠʩʪʚʝʥʥʠʮʳ ʜʘʫʨʩʢʦʡ 

(çʕʢʩʪʨʘʂʦʨè, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ɸʆ 

çɸʤʝʪʠʩè), ʩʦʜʝʨʞʘʱʝʡ ʪʘʥʠʥʳ, ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ 

ʜʠʘʨʝʠ ʠ ʬʘʢʪʦʨʘ ʘʢʪʠʚʘʮʠʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʩʚʠʥʝʡ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 

ʥʘ ʩʚʠʥʦʬʝʨʤʝ ʢʦʣʭʦʟʘ ʠʤ. ʄ.ɸ. 

ɻʫʨʴʷʥʦʚʘ ɾʫʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʣʫʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ ʜʚʫʭ ʛʨʫʧʧʘʭ ʧʦʨʦʩʷʪ ʧʦʤʝʩʷʭ 

ʢʨʫʧʥʘʷ ʙʝʣʘʷ ʭ ʣʘʥʜʨʘʩ, ʚ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʩʣʝ ʦʪʲʸʤʘ ʜʦ ʧʦʩʪʘʥʦʚʢʠ 

ʥʘ ʦʪʢʦʨʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 70 ʜʥʝʡ, 

ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ (ʊʘʙʣʠʮʘ1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʨʫʧʧʳ ʩʚʠʥʝʡ n-(ʛʦʣ) ɺʘʨʠʘʥʪʳ 

ʂʦʥʪʨʦʣʴʥʘʷ 10 ʆʈ (+ 

ʆʧʳʪʥʘʷ  10 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ+ çʕʢʩʪʨʘʂʦʨè - 4 ʛ/ʛʦʣ/ʩʫʪ. 

+) ʆʈ  ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ï ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʤʙʠʢʦʨʤ ʉʂ-5 

 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 

ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʥʪʨʦʣʴʥʳʡ ʠ 

ʦʧʳʪʥʳʡ ʧʝʨʠʦʜ ʙʳʣʠ ʦʪʦʙʨʘʥʳ:  

- ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʣʠʧʠʜʥʦ-ʫʛʣʝʚʦʜʥʦʛʦ ʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Chem Well 

(Awareness Tehnology, ʉʐɸ); ʊɹʂ ɸʇ ʩ 

ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʥʘʙʦʨʘ ï çɸʛʘʪ-

ʄʝʜè, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʣʝʡʢʦʮʠʪʳ, ʵʨʠʪʨʦʮʠʪʳ, ʛʝʤʦʛʣʦʙʠʥ ʠ 

ʛʝʤʘʪʦʢʨʠʪ) ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ABC VET 

(Horiba ABZ, ʌʨʘʥʮʠʷ);  

- ʧʨʦʚʝʜʝʥ ʫʯʝʪ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʦʨʦʩʷʪ ʜʠʘʨʝʝʡ ʠ ʩʣʫʯʘʝʚ ʛʠʙʝʣʠ.  

- ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʉʪʴʶʜʝʥʪʘ-ʌʠʰʝʨʘ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ Microsoft Office Excel 2007. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʢʣʶʯʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʣʠʩʪʚʝʥʥʠʮʳ 

ʜʘʫʨʩʢʦʡ ʚ ʨʘʮʠʦʥ ʧʦʨʦʩʷʪ ʦʢʘʟʘʣ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʛʣʝʚʦʜʥʦ-

ʣʠʧʠʜʥʳʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʦʙʤʝʥ, ʘ ʪʘʢʞʝ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʠ ʥʘ 

ʤʦʨʬʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʛʣʶʢʦʟʳ, 

ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʮʝʣʠ 

ʦʨʛʘʥʠʟʤʘ ʫ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ 

ʦʩʥʦʚʥʦʤ ʫʛʣʝʚʦʜʦʚ, ʘ ʫ ʧʦʨʦʩʷʪ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʠ ʣʠʧʠʜʦʚ 

(ʊʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 ï ʉʦʩʪʦʷʥʠʝ ʣʠʧʠʜʥʦ-ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʩʚʠʥʝʡ  

ʇʦʢʘʟʘʪʝʣʴ 
ʇʝʨʠʦʜ 

ʆʪʥʦʰʝʥʠʝ: 

ʦʧʳʪ/ ʢʦʥʪʨʦʣʴ 

ʢʦʥʪʨʦʣʴʥʳʡ ʦʧʳʪʥʳʡ Ñ % 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 6,6+0,2 5,3+0,3**  - 1,3 80,3 

ʍʦʣʝʩʪʝʨʠʥ ʦʙʱʠʡ, ʤʤʦʣʴ/ʣ 3,0+0,2 3,6+0,1 + 0,6 120,0 

ʊʨʠʛʣʠʮʝʨʠʜʳ, ʤʤʦʣʴ/ʣ 0,51+0,1 0,64+0,1 + 0,13 125,5 
** P <0,01 

 

ɺ ʤʠʥʝʨʘʣʴʥʦʤ ʦʙʤʝʥʝ ʥʘ ʬʦʥʝ 

ʙʣʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʥʘ 12,0 % (P <0,001) 

ʠ ʩʥʠʞʝʥʠʝ ʤʘʛʥʠʷ ʥʘ 50 % (P <0,001), ʘ 

ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʥʘ 27,2 %. 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʠʟ ʢʠʰʝʯʥʠʢʘ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʪʘʥʠʥʦʚ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ ʤʘʛʥʠʡ ʷʚʣʷʝʪʩʷ 

ʘʥʪʠʩʪʨʝʩʩʦʚʳʤ ʵʣʝʤʝʥʪʦʤ, ʯʪʦ ʤʦʞʝʪ 

ʦʪʨʘʞʘʪʴ ʝʛʦ ʩʥʠʞʝʥʠʝ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʘʥʪʠʩʪʨʝʩʩʦʚʳʭ 

ʨʝʘʢʮʠʷʭ ʦʨʛʘʥʠʟʤʘ. ʇʦʥʠʞʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʪʯʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʛʝʤʠʥʦʚʦʤ ʦʙʤʝʥʝ 

(ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʩʪʦʷʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʩʚʠʥʝʡ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʆʪʥʦʰʝʥʠʝ: 

ʦʧʳʪ/ ʢʦʥʪʨʦʣʴ 

ʢʦʥʪʨʦʣʴʥʘ ̫ ʦʧʳʪʥʘ ̫ Ñ % 

ʑʝʣʦʯʥʘʷ ʬ-ʟʘ, ʄɽ/ʣ 198,4+9,4 195,2+20,2 - 3,2 98,4 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,7+0,1 2,7+0,0 - - 

ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 2,5+0,1 2,8+0,1***  + 0,3 112,0 

ʄʘʛʥʠʡ, ʤʤʦʣʴ/ʣ 1,2+0,2 0,6+0,1***  - 0,6 50,0 

ʍʣʦʨʠʜʳ, ʤʤʦʣʴ/ʣ 106,1+1,1 105,2+0,8 - 0,9 99,2 

ɾʝʣʝʟʦ, ʤʢʤʦʣʴ/ʣ 40,0+5,0 29,1+6,7 - 10,9 72,8 

*** P  <0,001 

 

ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ 

ʣʠʩʪʚʝʥʥʠʮʳ ʜʘʫʨʩʢʦʡ ʦʢʘʟʘʣʦ ʟʘʤʝʪʥʦʝ 

ʚʣʠʷʥʠʝ ʠ ʥʘ ʤʦʨʬʦʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʢʨʦʚʠ ʧʦʨʦʩʷʪ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʦʩʴ ʙʦʣʝʝ 

ʚʳʩʦʢʦʝ (ʥʘ 36,5 %, P <0,05), ʩʦʜʝʨʞʘʥʠʝ 

ʣʝʡʢʦʮʠʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʪʘʥʠʥʦʚ ʥʘ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʘ ʪʘʢʞʝ 

ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʝʡʢʦʮʠʪʦʚ ʚ 

ʢʨʦʚʠ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ 

ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʙʠʦʪʠʢʦʚ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ ʚ ʢʨʦʚʠ ʫ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʙʳʣʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʥʘ 16,7 % 

(P<0,001), ʙʦʣʴʰʝ ʩʦʜʝʨʞʘʣʦʩʴ 

ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 2,2 % ʧʨʠ ʨʘʚʥʦʤ 

ʛʝʤʘʪʦʢʨʠʪʝ (ʊʘʙʣʠʮʘ 4). 

ʀʟʤʝʥʝʥʠʷ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʫ ʧʦʨʦʩʷʪ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʣʠʩʴ 

ʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠ ʩʦʭʨʘʥʥʦʩʪʠ 

ʧʦʛʦʣʦʚʴʷ. ʊʘʢ, ʟʘ ʧʝʨʠʦʜ 70-ʜʥʝʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʣʠʩʪʚʝʥʥʠʮʳ 

ʜʘʫʨʩʢʦʡ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʧʦʨʦʩʷʪ 

ʩʦʩʪʘʚʠʣ 33,1 ʢʛ ʧʨʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤ 

ʧʨʠʨʦʩʪʝ 473 ʛ ʧʨʦʪʠʚ 28,1 ʢʛ ʠ 416 ʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʢʦʥʪʨʦʣʝ, ʯʪʦ ʙʳʣʦ ʚʳʰʝ 

ʥʘ 13,7 % (ʊʘʙʣʠʮʘ 5). ɺ ʧʝʨʠʦʜ ʦʧʳʪʘ ʫ 

ʚʩʝʭ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʥʘʙʣʶʜʘʣʘʩʴ ʜʠʘʨʝʷ, ʯʪʦ ʚʳʟʚʘʣʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʘʥʪʠʜʠʘʨʝʡʥʳʭ 

ʩʨʝʜʩʪʚ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʦʠʟʦʰʸʣ ʧʘʜʝʞ 

ʜʚʫʭ ʧʦʨʦʩʷʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ 

ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 80 %. ɺ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʘʥʪʠʙʠʦʪʠʢʠ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ ʠ ʝʸ 

ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 100 %. 
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ʊʘʙʣʠʮʘ 4 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʩʚʠʥʝʡ (MÑm, n=5) 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 
ʃʝʡʢʦʮʠʪʳ, 

109/ʣ 

ʕʨʠʪʨʦʮʠʪʳ, 

1012/ʣ 

ɻʝʤʦʛʣʦʙʠʥ, 

ʛ/ʣ 

ɻʝʤʘʪʦʢʨʠʪ, 

% 

ʂʦʥʪʨʦʣʴʥʘʷ 25,5+1,4 9,0+0,2 99,0+2,9 49,0+1,2 

ʆʧʳʪʥʘʷ  34,8+4,1*  9,6+0,1***  101,2+1,4 49,0+0,6 

ʆʪʥʦʰʝʥʠʝ 

ʦʧʳʪʥʦʡ ʢ 

ʢʦʥʪʨʦʣʴʥʦʡ, % 

+ 9,3 + 0,6 + 2,2 - 

136,5 16,7 102,2 - 

*P <0,05, ***P <0,001 

 

ʊʘʙʣʠʮʘ 5 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʩʚʠʥʝʡ ʚ ʧʝʨʠʦʜ ʦʪ ʦʪʲʝʤʘ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʦʪʢʦʨʤ (70 

ʜʥʝʡ) 

ɻʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ ɺʘʣʦʚʦʡ 

ʧʨʠʨʦʩʪ 

ʞʠʚʦʡ ʤʘʩʩʳ, 

ʢʛ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʛ 

ʚ ʥʘʯʘʣʝ 

ʦʧʳʪʘ  

ʚ ʢʦʥʮʝ ʦʧʳʪʘ  

ʂʦʥʪʨʦʣʴʥʘʷ 8,2+1,1 37,3+2,1 29,1Ñ3,4 416Ñ50,0 

ʆʧʳʪʥʘʷ 8,0+1,0 41,1+2,6, 33,1Ñ2,6 473Ñ35,0 

ʆʧʳʪʥʘʷ ʢ 

ʢʦʥʪʨʦʣʴʥʦʡ, Ñ % 

- 2,0 + 3,8 4,0 57 

97,5 110,2  113,7 113,7 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʧʦʨʦʩʷʪ 

ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʣʠʩʪʚʝʥʥʠʮʳ ʜʘʫʨʩʢʦʡ ʚ 

ʜʦʟʝ 4 ʛ/ʛʦʣ/ʩʫʪ. ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʦʪ 

ʦʪʲʝʤʘ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʦʪʢʦʨʤ ʦʢʘʟʘʣʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʝʯʝʥʠ ʠ ʤʦʨʬʦʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫ ʥʠʭ ʙʦʣʝʝ 

ʧʦʣʥʦ ʧʨʦʷʚʠʣʩʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʣʫʯʰʠʣʦʩʴ ʢʣʠʥʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 

ʧʦʛʦʣʦʚʴʷ.   
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʣʠʩʪʚʝʥʥʠʮʳ ʜʘʫʨʩʢʦʡ (çʕʢʩʪʨʘʂʦʨè) ʚ ʧʠʪʘʥʠʠ ʧʦʨʦʩʷʪ-ʦʪʲʝʤʳʰʝʡ, ʚ 

ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʘʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʠʘʨʝʠ. ʉʦʜʝʨʞʘʥʠʝ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʛʣʶʢʦʟʳ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʮʝʣʠ ʦʨʛʘʥʠʟʤʘ ʫ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʚ ʦʩʥʦʚʥʦʤ ʫʛʣʝʚʦʜʦʚ, ʘ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʠ ʣʠʧʠʜʦʚ. ʀʟʤʝʥʝʥʠʷ ʚ 

ʤʝʪʘʙʦʣʠʟʤʝ ʫ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʣʠʩʴ ʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ. ʊʘʢ, ʟʘ ʧʝʨʠʦʜ 70-ʜʥʝʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ 

ʣʠʩʪʚʝʥʥʠʮʳ ʜʘʫʨʩʢʦʡ ʚʘʣʦʚʦʡ ʧʨʠʨʦʩʪ ʧʦʨʦʩʷʪ ʩʦʩʪʘʚʠʣ 33,1 ʢʛ ʧʨʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤ 

ʧʨʠʨʦʩʪʝ 473 ʛ ʧʨʦʪʠʚ 28,1 ʢʛ ʠ 416 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʢʦʥʪʨʦʣʝ, ʯʪʦ ʙʳʣʦ ʚʳʰʝ ʥʘ 13,7 %. ɺ 

ʧʝʨʠʦʜ ʦʧʳʪʘ ʫ ʚʩʝʭ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʘʩʴ ʜʠʘʨʝʷ, ʯʪʦ ʚʳʟʚʘʣʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʘʥʪʠʜʠʘʨʝʡʥʳʭ ʩʨʝʜʩʪʚ. ɺ 

ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʦʠʟʦʰʸʣ ʧʘʜʝʞ ʜʚʫʭ ʧʦʨʦʩʷʪ, ʧʦʵʪʦʤʫ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 80 %. ɺ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʘʥʪʠʙʠʦʪʠʢʠ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ, ʝʸ ʩʦʭʨʘʥʥʦʩʪʴ ï 100 %. 

 

IMPROVING THE METABOLIC STATUS AND INCREASING THE PRODUCTIVITY OF 

WEANING PIGS USING DAURIAN LARCH BARK EXTRACT IN THE DIET 

 

Nikanova L.A. 

Summary 

 

 The article presents materials from research work on the use of Dahurian larch bark extract 

("ExtraCor") in the nutrition of weaned piglets, as an activation of metabolic processes and the 

prevention of diarrhea. The content of glucose, cholesterol and triglycerides in the blood serum may 

indicate the predominance of carbohydrates in the use of the body for energy purposes in piglets of 

the experimental group, and lipids in piglets of the control group. Changes in metabolism in piglets 

of the experimental group had a positive effect on the productivity and safety of the livestock. Thus, 

during the 70-day period of application of Daurian larch bark extract, the gross growth of piglets 

was 33.1 kg with an average daily gain of 473 g versus 28.1 kg and 416 g, respectively, in the 

control, which was 13.7 % higher. During the experiment, all piglets in the control group 

experienced diarrhea, which necessitated the use of antibiotics and antidiarrheal medications. In this 

group, two piglets died, resulting in their survival rate of 80 %. In the experimental group, 

antibiotics were not used and its safety was 100 %. 
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ɺʦʩʧʘʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʧʨʦʪʝʢʘʝʪ ʫ ʢʦʨʦʚ ʢʘʢ ʚ ʢʣʠʥʠʯʝʩʢʠ 

ʚʳʨʘʞʝʥʥʦʡ, ʪʘʢ ʠ ʚ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ 

ʬʦʨʤʝ. ɽʛʦ ʨʝʛʠʩʪʨʠʨʫʶʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʣʘʢʪʘʮʠʠ ʠ ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ. 

ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʵʪʠʦʣʦʛʠʠ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʤʠʢʨʦʙʥʦʤʫ 

ʬʘʢʪʦʨʫ, ʠ ʩʫʱʝʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʬʘʢʪʦʨʳ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʝ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʘʩʪʠʪʘ [1, 3, 5]. 

 ʄʘʩʪʠʪ ʚʦʟʥʠʢʘʝʪ ʚ ʣʶʙʦʡ ʧʝʨʠʦʜ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʮʠʢʣʘ ʢʦʨʦʚ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʚʳʙʨʘʪʴ 

ʝʜʠʥʫʶ ʵʬʬʝʢʪʠʚʥʫʶ ʩʭʝʤʫ ʙʦʨʴʙʳ ʥʘ ʚʩʝ 

ʩʣʫʯʘʠ ʥʝʚʦʟʤʦʞʥʦ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʩʣʝʜʫʝʪ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʤʘʩʪʠʪʦʤ ʚ ʩʪʘʜʝ. ʇʨʠʤʝʥʷʷ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʘʥʪʠʙʠʦʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʨʦʢʠ ʙʨʘʢʦʚʢʠ ʤʦʣʦʢʘ [2, 

4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʦʚʝʜʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʢʦʨʦʚ ʧʨʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ ʚ ʧʝʨʠʦʜ 

ʣʘʢʪʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʭʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʝʯʝʥʠʷ ʢʦʨʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ ʚ 

ʆʆʆ ʉʍʇ çʉʤʘʠʣʴè ɹʘʣʪʘʩʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʣʘʢʪʠʨʫʶʱʠʝ 

ʢʦʨʦʚʳ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ, ʙʦʣʴʥʳʝ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʆʆʆ ʉʍʇ çʉʤʘʠʣʴè 

ɹʘʣʪʘʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ, ʤʘʩʩʦʡ ʪʝʣʘ 500-600 ʢʛ, 2-5 

ʣʘʢʪʘʮʠʠ, ʩ ʛʦʜʦʚʦʡ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʟʘ ʧʨʦʰʣʫʶ ʣʘʢʪʘʮʠʶ 

6500-7000 ʢʛ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʧʦʜʦʧʳʪʥʳʝ ʛʨʫʧʧʳ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʩ ʜʠʘʛʥʦʟʦʤ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʤʘʩʪʠʪ, ʚ ʢʦʣʠʯʝʩʪʚʝ 5 

ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ɼʠʘʛʥʦʟ 

ʩʪʘʚʠʣʠ ʢʦʤʧʣʝʢʩʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʝʞʝʜʥʝʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʦʣʦʢʘ ʥʘ ʫʪʨʝʥʥʝʡ ʠ ʚʝʯʝʨʥʝʡ ʜʦʡʢʝ ʧʨʠ 

ʧʦʤʦʱʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ 

çʂʦʤʧʦʥʦʣ ʄ-ʊʝʩʪè, ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ 

ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʬʝʨʤʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʩʪʠʪʘ ʢʦʨʦʚ ʚ 

ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ. ʆʧʨʝʜʝʣʷʣʠ ʬʘʢʪʦʨʳ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ. ɼʣʷ 

ʵʪʦʛʦ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʠ 
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ʜʦʝʥʠʷ, ʩʦʙʣʶʜʝʥʠʷ ʨʘʙʦʪʥʠʢʘʤʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʘʚʠʣ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ, 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʜʦʝʥʠʷ 

ʢʦʨʦʚ, ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʚʳʤʝʥʠ ʜʦ ʠ 

ʧʦʩʣʝ ʜʦʝʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

ʩʪʘʣʠ: ʢʦʨʤʣʝʥʠʝ ʢʦʨʦʚ, ʤʠʢʨʦʢʣʠʤʘʪ ʚ 

ʧʦʤʝʱʝʥʠʠ, ʩʦʩʪʦʷʥʠʝ ʤʦʣʦʢʦʧʨʦʚʦʜʘ, 

ʧʦʜʛʦʪʦʚʢʘ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʣʠʯʥʘʷ ʛʠʛʠʝʥʘ ʜʦʷʨʦʢ, ʛʠʛʠʝʥʘ 

ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʚʳʤʝʥʠ ʢ 

ʜʦʝʥʠʶ, ʪʝʭʥʦʣʦʛʠʷ ʜʦʝʥʠʷ, ʥʘʜʝʚʘʥʠʝ ʠ 

ʩʥʷʪʠʝ ʩʪʘʢʘʥʦʚ ʩ ʚʳʤʝʥʠ, ʦʙʨʘʙʦʪʢʘ 

ʩʦʩʢʦʚ ʧʦʩʣʝ ʜʦʝʥʠʷ, ʤʦʡʢʘ ʠ ʜʝʟʠʥʬʝʢʮʠʷ 

ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʡʢʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʙʦʨʴʙʝ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ 

ʤʘʩʪʠʪʦʤ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʚʦʝʚʨʝʤʝʥʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ, ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʣʝʯʝʥʠʝ. ʃʝʯʝʥʠʝ ʢʦʨʦʚ ʧʨʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʳ ʣʝʯʝʥʠʷ ʢʦʨʦʚ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ  

ɻʨʫʧʧʘ ʉʭʝʤʘ ʣʝʯʝʥʠʷ 

ʇʝʨʚʘʷ 

ʦʧʳʪʥʘʷ 
1) ʂʦʙʘʢʪʘʥ LC - ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʪʨʸʭʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 12 ʯʘʩʦʚ, ʧʦʩʣʝ 

ʜʦʝʥʠʷ ʧʦ 1 ʰʧʨʠʮʫ ʚ ʢʘʞʜʫʶ ʧʦʨʘʞʝʥʥʫʶ ʯʝʪʚʝʨʪʴ ʚʳʤʝʥʠ; 

2) ʌʣʫʥʝʢʩ - ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʜʦʟʝ 25 ʤʣ ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʚ 

ʪʝʯʝʥʠʝ 2 ʜʥʝʡ. 

ɺʪʦʨʘʷ 

ʦʧʳʪʥʘʷ 
1) ɻʘʤʘʨʝʪ ï ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 48 

ʯʘʩʦʚ ʧʦ 10 ʤʣ (ʦʜʠʥ ʰʧʨʠʮ); 

2) ʂʦʙʘʢʪʘʥ 2,5% - ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 22 ʤʣ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 2 

ʜʥʝʡ; 

3) ʌʣʫʥʝʢʩ - ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʜʦʟʝ 25 ʤʣ ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʚ 

ʪʝʯʝʥʠʝ 2 ʜʥʝʡ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ 

 

ʆʙʝ ʩʭʝʤʳ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ ʠ 

ʥʝʩʪʝʨʦʠʜʥʦʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʡ 

ʩʭʝʤʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ 

ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʠʤʝʥʷʣʠ 

ʤʝʩʪʥʦ (ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ), ʘ ʚʦ ʚʪʦʨʦʡ 

ʩʭʝʤʝ ʧʨʠʤʝʥʷʣʠ ʜʚʘ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ 

ʧʨʝʧʘʨʘʪʘ ʢʘʢ ʤʝʩʪʥʦ, ʪʘʢ ʠ ʩʠʩʪʝʤʥʦ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʪʝʯʝʥʠʝ ʛʦʜʘ ʠʟ 1183 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʦʨʦʚ 

ʚʳʷʚʠʣʠ ʩʫʙʢʣʠʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʤʘʩʪʠʪʘ ʫ 

379 ʢʦʨʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 31,4 % ʦʪ ʩʪʘʜʘ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʩʪʠʪʘ ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʆʆʆ ʉʍʇ çʉʤʘʠʣʴè ɹʘʣʪʘʩʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʫʩʪʘʥʦʚʠʣʠ 

ʩʣʝʜʫʶʱʝʝ: ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʜʦʠʣʴʥʳʭ 
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ʘʧʧʘʨʘʪʦʚ (ʠʟʥʦʰʝʥʥʦʩʪʴ ʨʝʟʠʥʳ 

ʜʦʠʣʴʥʳʭ ʩʪʘʢʘʥʦʚ); ʥʝʜʦʩʪʘʪʦʯʥʳʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʤʦʣʦʢʦʦʪʜʘʯʝʡ; ʛʨʫʙʦʝ ʩʥʷʪʠʝ 

ʜʦʠʣʴʥʳʭ ʩʪʘʢʘʥʦʚ ʩ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʙʝʟ 

ʦʪʢʣʶʯʝʥʠʷ ʚʘʢʫʫʤʘ; ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ 

ʠ ʥʘʜʣʝʞʘʱʝʛʦ ʫʭʦʜʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʚʳʤʝʥʠ ʢʦʨʦʚ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʚʳʷʚʣʝʥʠʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʩʪʠʪʘ; ʥʘʨʫʰʝʥʠʝ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʜʦʝʥʠʷ ʢʦʨʦʚ.  

ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʩʪʠʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʣʝʯʝʥʠʶ ʢʦʨʦʚ ʚ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ. ʉʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʩʦʜʝʨʞʘʥʠʷ, 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʜʦʝʥʠʷ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ï 

ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʢʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʨʠʩʫʥʢʘ 1, 

ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ 

ʥʘ ʧʷʪʳʡ ʜʝʥʴ ʣʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ ï 387,1 ʪʳʩ./ʩʤ3 

(ʧʨʠ ʥʦʨʤʝ ʜʦ 400 ʪʳʩ./ʩʤ3), ʘ ʫ ʞʠʚʦʪʥʳʭ 

ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ 

ʠ ʩʦʩʪʘʚʣʷʝʪ 478,8 ʪʳʩ./ʩʤ3, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʪʝʯʝʥʠʷ 

ʙʦʣʝʟʥʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʠʟʢʘ ̫

ʵʬʬʝʢʪʠʚʥʦʩʪ ɹʜʘʥʥʦʡ ʩʭʝʤʳ ʣʝʯʝʥʠʷ. 

ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘ 7-ʡ ʜʝʥʴ ʣʝʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ çʂʦʤʧʦʤʦʣ M-

ʊʝʩʪè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ ï  

361,4 ʪʳʩ./ʩʤ3, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʟʜʦʨʦʚʣʝʥʠʠ ʢʦʨʦʚ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ (MÑm; n=10) 

ʇʦʢʘʟʘʪʝʣʴ ʢʨʦʚʠ 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ 

1 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ʜʦ ʣʝʯʝʥʠʷ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ 

ʜʦ ʣʝʯʝʥʠʷ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 85,1Ñ0,39 100,4Ñ0,90 84,5Ñ0,49 106,2Ñ0,36 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 4,2Ñ0,05 6,1Ñ0,62 4,3Ñ0,04 6,6Ñ0,05 

ʃʝʡʢʦʮʠʪʳ, 109 /ʣ 13,3Ñ0,04 8,2Ñ0,01 13,9Ñ0,02 7,37Ñ0,05 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʣʝʯʝʥʠʝ 

ʢʦʨʦʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʠʚʦʜʠʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚ ʢʨʦʚʠ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʢʦʪʦʨʳʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦ 

ʣʝʯʝʥʠʷ ʧʦʚʳʩʠʣʩʷ: ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ï ʥʘ 45,23 %, ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ï ʥʘ 53,48 %. ʋ ʢʦʨʦʚ ʦʙʝʠʭ ʛʨʫʧʧ 

ʪʘʢʞʝ ʫʣʫʯʰʠʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʛʝʤʦʛʣʦʙʠʥʘ. ʊʘʢ, ʜʦ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦʥʠʞʝʥʥʳʡ 

ʛʝʤʦʛʣʦʙʠʥ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺ ʢʦʥʮʝ ʣʝʯʝʥʠʷ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʙʣʠʟʠʣʩʷ ʢ ʥʦʨʤʝ ʠ 

ʧʦʚʳʩʠʣʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʥʘ 17,97 ʠ 25,68 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʨʫʧʧʘʤ.  

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʥʘʯʘʣʦ 

ʣʝʯʝʥʠʷ ʥʘ 38,3 ʠ 46,9 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʛʨʫʧʧʘʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʚʳʟʜʦʨʦʚʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʠ ʫʢʘʟʳʚʘʣʦ ʥʘ 

ʟʘʪʫʭʘʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ ʟʘʢʣʶʯʘʣʦʩʴ ʚ 

ʩʪʠʤʫʣʷʮʠʠ ʵʨʠʪʨʦʧʦʵʟʘ, ʧʦʚʳʰʝʥʠʠ 

ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʫʤʝʥʴʰʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʪʦʨʘʷ ʩʭʝʤʘ 

ʣʝʯʝʥʠʷ ʥʘʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʝʝ, ʛʜʝ ʙʳʣʦ 

ʧʨʠʤʝʥʝʥʦ ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦʝ ʣʝʯʝʥʠʝ 

ʩʦʚʤʝʩʪʥʦ ʩ ʩʠʩʪʝʤʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʉʠʩʪʝʤʥʦʝ 

ʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʢʘʟʳʚʘʪʴ ʵʬʬʝʢʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʤʝʩʪʦ ʠʥʬʝʢʮʠʠ, ʥʦ ʠ ʥʘ ʦʨʛʘʥʠʟʤ ʚ 

ʮʝʣʦʤ. ɸ ʧʨʠ ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦʤ ʣʝʯʝʥʠʠ 

ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʨʝʧʘʨʘʪ ɻʘʤʘʨʝʪ, ʢʦʪʦʨʳʡ 

ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʦʤʠʤʦ ʘʥʪʠʙʠʦʪʠʢʘ 

ʩʦʜʝʨʞʠʪ ʧʨʝʜʥʠʟʦʣʦʥ, ʦʢʘʟʳʚʘʶʱʠʡ 

ʚʨrʘʞʝʥʥʦʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʫʤʝʥʴʰʘʷ ʦʪʝʢ ʠ ʙʦʣʝʟʥʝʥʥʦʩʪʴ 

ʪʢʘʥʝʡ.  

ɿʘʢʣʶʯʝʥʠʝ. ʀʟʫʯʠʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʥʳʭ ʩʭʝʤ ʣʝʯʝʥʠʷ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʩʪʠʪʘ ʢʦʨʦʚ, ʤʦʞʥʦ 
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ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʳʭ 

ʰʧʨʠʮʦʚ-ʢʘʪʝʪʝʨʦʚ ɻʘʤʘʨʝʪ, 

ʚʥʫʪʨʠʤʳʰʝʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʘ 

ʂʦʙʘʢʪʘʥ 2,5 % ʠ ʥʝʩʪʝʨʦʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʌʣʫʥʝʢʩ. ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʥʘʩʪʫʧʠʣʦ ʥʘ 4,4Ñ0,6 ʜʝʥʴ ʣʝʯʝʥʠʷ, ʪʦʛʜʘ 

ʢʘʢ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʥʘ 6,6Ñ0,4 

ʜʝʥʴ ʣʝʯʝʥʠʷ. 
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TREATMENT OF COWS WITH SUBCLINICAL MASTITIS 

 

Ovsyannikov A.P., Khairullin D.D., Sadykov N.F., Trubkin A.I., Valiullina D.F. 

Summary 

 

The article presents the results of research on the study of morphological parameters of 

blood and milk quality of cows with subclinical mastitis in the application of complex treatment 

regimens with modern antimastitis drugs. It was found that the applied treatment regimens for 

animals with latent udder inflammation are accompanied by normalization of blood parameters and 

indicators of dairy productivity of cows. 
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ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʡʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʪʠʨʝʦʠʜʥʳʝ 

ʛʦʨʤʦʥʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʦʪʚʝʯʘʶʱʠʝ 

ʟʘ ʨʝʛʫʣʷʮʠʶ ʤʥʦʛʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʁʦʜ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʙʝʟ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ [11]. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʥʝʭʚʘʪʢʘ ʵʣʝʤʝʥʪʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʰʠʨʥʦʤʫ 

ʨʷʜʫ ʧʘʪʦʣʦʛʠʡ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

ʥʘʨʫʰʝʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʞʝʥʠʶ 

ʢʘʢ ʤʦʣʦʯʥʦʡ, ʪʘʢ ʠ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [3]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʫʜʝʣʷʶʪ ʤʘʣʦ 

ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʨʘʙʦʪʫ ʦʨʛʘʥʦʚ ʠ ʮʝʣʳʭ ʩʠʩʪʝʤ, 

ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʞʠʚʦʪʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ [2]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʤʷʩʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʜʠʥ ʠʟ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʵʪʦ 

ʥʝʜʦʩʪʘʪʦʢ ʡʦʜʘ [6, 7]. ʁʦʜ ï ʚʘʞʥʝʡʰʠʡ 

ʤʠʢʨʦʵʣʝʤʝʥʪ ʚ ʞʠʚʦʪʥʦʤ ʦʨʛʘʥʠʟʤʝ. ɽʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 2ï7 ʤʢʛ % ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ï ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚ ʦʨʛʘʥʠʟʤʝ ʚʳʰʝ, ʯʝʤ ʚ 

ʟʠʤʥʠʡ (ʚ ʩʨʝʜʥʝʤ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʟʘ 

ʥʦʨʤʫ 0,4 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ). ʇʨʠ 

ʜʝʬʠʮʠʪʝ ʵʪʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʫʨʦʚʝʥʴ ʤʦʞʝʪ ʧʘʜʘʪʴ ʥʠʞʝ 6 

ʤʢʛ %, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ, ʫʭʫʜʰʝʥʠʶ ʤʦʣʦʯʥʦʡ ʠ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ [4]. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʡʦʜ 

ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ. 

ʆʥ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʚʦʜʥʦ-ʩʦʣʝʚʦʤ, 

ʫʛʣʝʚʦʜʥʦʤ, ʙʝʣʢʦʚʦʤ ʠ ʞʠʨʦʚʦʤ ʦʙʤʝʥʘʭ 

[8, 9]. ɼʘʥʥʳʡ ʤʠʢʨʦʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ, ʫʯʘʩʪʚʫʝʪ ʚ ʬʝʨʤʝʥʪʦʦʙʨʘʟʦʚʘʥʠʠ 

[10]. ʁʦʜ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʠʤʤʫʥʠʪʝʪʘ ʫ ʞʠʚʦʪʥʳʭ: ʪʝʣʷʪʘʤ 

ʥʝʦʙʭʦʜʠʤ ʩ ʮʝʣʴʶ ʧʨʘʚʠʣʴʥʦʛʦ ʠ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʣʦʜʦʛʦ 

ʦʨʛʘʥʠʟʤʘ, ʚʟʨʦʩʣʳʤ ʞʠʚʦʪʥʳʤ ʦʥ ʥʫʞʝʥ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʚ ʩʪʘʜʠʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʜʘ [5, 11].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʚʳʷʚʣʝʥʠʝ ʨʦʣʠ ʡʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʚʣʠʷʥʠʷ ʝʛʦ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘ ʙʘʟʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

çɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷè. ʆʙʨʘʟʮʳ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʙʨʘʣʠʩʴ ʫ ʞʠʚʦʪʥʳʭ 

ʨʘʟʥʳʭ ʧʦʨʦʜ ʠʟ ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʡʦʜʘ ʩ ʧʦʤʦʱʴʶ 

ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. ʉʦʜʝʨʞʘʥʠʝ 

ʡʦʜʘ ʚ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʘʥʘʣʠʟʘʪʦʨʦʤ 

MindrayBS-240 Vet. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ 
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ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘʤʠ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ (ʣʝʛʢʠʝ, 

ʧʝʯʝʥʴ, ʩʝʣʝʟʝʥʢʘ), ʦʙʨʘʟʮʳ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ, ʩʳʯʫʛʘ ʠ ʩʪʝʥʢʠ ʢʠʰʝʯʥʠʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʚʝʥʴ ʡʦʜʘ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʨʘʟʥʳʭ ʧʦʨʦʜ ʚ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʡʦʜʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʛ/ʢʛ 

ʊʢʘʥʠ ʦʨʛʘʥʠʟʤʘ ʃʝʛʢʠʝ ʇʝʯʝʥʴ ʉʝʣʝʟʝʥʢʘ 
ʉʪʝʥʢʘ 

ʩʳʯʫʛʘ 
ʄʳʰʮʳ 

ʉʪʝʥʢʘ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ 
ʇʦʯʢʠ 

ʉʦʜʝʨʞʘʥʠʝ ʡʦʜʘ (I), 

ʤʛ/ʢʛ, 2024 ʛ 
0,48 0,38 0,17 0,50 0,08 0,55 0,47 

ʉʦʜʝʨʞʘʥʠʝ ʡʦʜʘ (I), 

ʤʛ/ʢʛ, ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

0,50 0,42 0,19 0,51 0,9 0,49 0,52 

ʉʦʜʝʨʞʘʥʠʝ ʡʦʜʘ (I), 

ʤʛ/ʢʛ, ʥʦʨʤʘʪʠʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 

1-1,5 
0,50-

1,8 
0,40-1,0 1,0-1,6 2,28 1,0-1,4 1,0-1,7 

 

ʇʦʢʘʟʘʪʝʣʠ ʚ ʪʘʙʣʠʮʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʚ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ ʂʈʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʯʥʦʡ ʠ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʀʟ-ʟʘ ʩʥʠʞʝʥʠʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʞʠʚʦʪʥʳʝ ʧʦʜʚʝʨʞʝʥʳ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʠ 

ʠʥʚʘʟʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʥʳ ʚʨʝʤʝʥ ʛʦʜʘ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ 

ʤʝʥʷʪʴʩʷ, ʚʦ ʚʨʝʤʷ ʤʦʨʦʟʦʚ ʠ ʟʘʤʦʨʦʟʢʦʚ 

ʡʦʜ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ ʜʦ ʢʨʠʪʠʯʝʩʢʠ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤ ʡʦʜ ʜʦʣʞʝʥ ʧʦʩʪʫʧʘʪʴ 

ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ, ʪʘʢ ʢʘʢ ʦʥ ʫʯʘʩʪʚʫʝʪ 

ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠʣʠ ʞʝ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ, ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʪʦ ʝʩʪʴ ʡʦʜ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʘʩʧʝʢʪʦʤ 

ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʏʪʦʙʳ ʚʳʷʚʠʪʴ ʨʦʣʴ ʡʦʜʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ 

ʚʳʷʩʥʠʪʴ ʩʪʝʧʝʥʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʥʥʦʛʦ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ, ʤʳ ʩʜʝʣʘʣʠ ʟʘʙʦʨ ʢʨʦʚʠ ʫ 

ʞʠʚʦʪʥʳʭ ʩ ʪʨʸʭ ʭʦʟʷʡʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʃʠʤʘʥʩʢʠʡ, ʏʝʨʥʦʷʨʩʢʠʡ, ɺʦʣʦʜʘʨʩʢʠʡ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʚʝʥʴ ʡʦʜʘ ʚ ʢʨʦʚʠ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʨʝʭ ʨʘʡʦʥʘʭ: ʃʠʤʘʥʩʢʦʤ, ʏʝʨʥʦʷʨʩʢʦʤ, ɺʦʣʦʜʘʨʩʢʦʤ 

ʇʦʢʘʟʘʪʝʣʴ ʃʠʤʘʥʩʢʠʡ ʨʘʡʦʥ ʏʝʨʥʦʷʨʩʢʠʡ ʨʘʡʦʥ ɺʦʣʦʜʘʨʩʢʠʡ ʨʘʡʦʥ 

ʉʦʜʝʨʞʘʥʠʝ ʡʦʜʘ 

(I), ʤʢʛ % 
1,5Ñ0,1 1,7Ñ0,1 1,8Ñ0,1 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʡʦʜ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʘʭ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ 

ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʋ 86 % ʞʠʚʦʪʥʳʭ 

ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʡʦʜʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʙʳʣʦ 

ʥʠʞʝ ʛʨʘʥʠʮ ʥʦʨʤʳ. ʀʩʭʦʜʷ ʠʟ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʞʠʚʦʪʥʳʭ, ʫ 

ʢʦʪʦʨʳʭ ʙʳʣ ʚʳʷʚʣʝʥ ʥʝʜʦʩʪʘʪʦʢ ʡʦʜʘ, ʤʳ 

ʥʘʙʣʶʜʘʣʠ ʠʩʪʦʱʝʥʠʝ ʞʠʚʦʪʥʳʭ. ʋ ʥʠʭ 

ʦʙʥʘʨʫʞʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʰʝʨʩʪʥʦʤ 

ʧʦʢʨʦʚʝ (ʚʳʧʘʜʝʥʠʝ ʰʝʨʩʪʠ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʰʝʨʩʪʷʥʦʡ ʧʦʢʨʦʚ 

ʞʝʩʪʢʠʡ ʠ ʪʫʩʢʣʳʡ, ʚʦʣʦʩʳ ʣʝʛʢʦ 

ʚʳʧʘʜʘʶʪ). ʈʘʥʳ ʥʘ ʢʦʞʝ ʤʦʛʣʠ ʟʘʞʠʚʘʪʴ 

ʜʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʦʨʛʘʥʠʟʤʘ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʂʈʉ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʙʳʣʘ ʩʥʠʞʝʥʘ ï 

ʦʥʠ ʙʳʣʠ ʣʝʛʢʦ ʧʦʜʚʝʨʞʝʥʳ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʨʝʟʢʠʝ 
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ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʣʠ ʧʨʠʚʝʩʪʠ ʢ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʝʨʝʩʪʨʦʡʢʘʤ ʚ 

ʦʨʛʘʥʠʟʤʝ. ʑʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ ʧʨʠ 

ʧʘʣʴʧʘʮʠʠ ʫ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ ʙʳʣʘ 

ʫʚʝʣʠʯʝʥʘ, ʣʠʤʬʦʫʟʣʳ ʚʦʩʧʘʣʝʥʥʳʝ ʠ 

ʧʣʦʪʥʳʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʙʳʣ ʧʦʩʪʘʚʣʝʥ 

ʜʠʘʛʥʦʟ ï ʵʥʜʝʤʠʯʝʩʢʠʡ ʟʦʙ. 

ʋ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʬʦʥʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʡʦʜʘ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ 

ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʯʪʠ ʚ ʜʚʘ 

ʨʘʟʘ, ʤʦʣʦʢʦ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʦʪʣʠʯʠʷ ʦʪ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʆʥʦ 

ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ - 

çʨʘʟʙʘʚʣʝʥʥʳʤè, ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʧʨʠʷʪʥʳʡ 

ʥʝʭʘʨʘʢʪʝʨʥʳʡ ʟʘʧʘʭ. ʋ ʤʷʩʥʳʭ ʧʦʨʦʜ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝʜʦʩʪʘʪʦʢ 

ʜʘʥʥʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʦʢʘʟʳʚʘʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʙʦʨ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʯʪʦ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʨʝʟʢʦʡ ʧʦʪʝʨʝ ʚ ʚʝʩʝ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ 

ʜʚʫʭ ʪʘʙʣʠʮʘʭ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʠʟʫʯʝʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʨʦʣʴ ʜʘʥʥʦʛʦ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʜʦʢʘʟʘʣʠ, 

ʯʪʦ ʡʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʯʠʥʦʡ ʥʝʜʦʩʪʘʪʢʘ 

ʡʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʩʣʫʞʠʪ ʥʝʧʨʘʚʠʣʴʥʦ 

ʩʦʩʪʘʚʣʝʥʥʳʡ ʨʘʮʠʦʥ. ɺ ʢʦʨʤʘʭ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʜʝʨʞʠʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʡʦʜʘ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʆʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ ʂʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ. ɺ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʠʜʝʪ ʘʢʪʠʚʥʳʡ 

ʧʨʦʮʝʩʩ ʢʘʣʴʮʠʥʠʨʦʚʘʥʠʷ ʧʦʯʚʳ. ɺ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʘʣʴʮʠʡ ʚ ʞʠʚʦʪʥʦʤ 

ʦʨʛʘʥʠʟʤʝ ʥʘʯʠʥʘʝʪ ʧʦʜʘʚʣʷʪʴ ʜʝʡʩʪʚʠʝ 

ʡʦʜʘ ʠ ʤʝʰʘʝʪ ʝʛʦ ʥʦʨʤʘʣʴʥʦʤʫ ʫʩʚʦʝʥʠʶ. 

ʀʩʭʦʜʷ ʠʟ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʘʨʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʯʚʳ, ʨʘʩʪʝʥʠʡ ʠ ʚʦʜʳ (ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʝʪʦʜʠʢʫ ʪʨʝʫʛʦʣʴʥʠʢʘ ʌʝʨʨʝ), ʤʳ ʤʦʞʝʤ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, ʧʠʪʘʷʩʴ 

ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʦʨʤʘʤʠ ʙʝʟ ʜʦʙʘʚʦʢ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ ʥʝ ʤʦʛʫʪ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʡʦʜʘ ʠ 

ʧʦʵʪʦʤʫ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ ʚ 

ʨʘʮʠʦʥʳ. 

ɺʦʩʧʦʣʥʝʥʠʝ ʡʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʘʚʠʣʴʥʦʛʦ ʠ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʨʘʮʠʦʥʘ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʝʟʦʥʘ ʠ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʳʭ. ʇʨʠ 

ʦʩʪʨʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʡʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʣʫʞʠʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʉʝʜʠʤʠʥʘ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʛʣʶʢʦʟʘ, 

ʫʚʝʣʠʯʠʚʘʶʱʘʷ ʩʢʦʨʦʩʪʴ ʚʩʘʩʳʚʘʥʠʷ ʡʦʜʘ. 
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ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɸʉʊʈɸʍɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʇʦʣʢʦʚʥʠʯʝʥʢʦ ʇ.ɸ., ʂʘʣʶʞʥʘʷ ʄ.ʇ., ɼʦʣʷʛʠʥʘ ɽ.ʃ., ʃʘʨʠʥʘ ʖ.ɺ. 

ʈʝʟʶʤʝ 

 

ʉʨʝʜʠ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʩʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ: 

ʢʨʦʚʝʪʚʦʨʝʥʠʝ, ʠʤʤʫʥʥʫʶ ʟʘʱʠʪʫ, ʵʥʜʦʢʨʠʥʥʫʶ ʨʝʛʫʣʷʮʠʶ, ʜʳʭʘʥʠʝ, ʙʠʦʩʠʥʪʝʟ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ, ʧʠʱʝʚʘʨʝʥʠʝ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʄʠʢʨʦʵʣʝʤʝʥʪʳ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʙʠʦʛʝʥʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʥʦ ʷʚʣʷʶʪʩʷ ʩʪʦʣʴ ʞʝ ʥʝʟʘʤʝʥʠʤʳʤʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʟʥʘʯʝʥʠʝ ʡʦʜʘ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʡʦʜ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʘʭ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʋ 86 % ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʡʦʜʘ. 

 

IODINE CONTENT IN THE BODY AND ITS INFLUENCE ON THE PRODUCTIVITY OF 

CATTLE IN THE TERRITORY OF THE ASTRAKHAN REGION 

 

Polkovnichenko P.A., Kalyuzhnaya M.P., Dolyagina E.L., Larina Yu.V. 

Summary 

 

Among the important components of animal nutrition, a significant place is given to 

microelements. They provide all the vital functions of the body: hematopoiesis, immune defense, 

endocrine regulation, respiration, biosynthesis of organic molecules, digestion, reproduction and 

many others. Microelements are present in small quantities compared to other nutrients, but are just 

as essential. In this article we consider the importance of iodine for cattle in the Astrakhan region. 

Research results showed that iodine was found in many organs, which confirms its participation in 

the functioning of all body systems. Iodinedeficiencywasdetectedin 86 % ofanimals. 



164  

DOI 10.31588/2413_4201_1883_2_258_164 ʋɼʂ 636.4.033 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʍʆɿʗʁʉʊɺɽʅʅʆ-ʇʆʃɽɿʅʓʍ ʇʈʀɿʅɸʂʆɺ ʇʆʄɽʉʅʓʍ 

ʉɺʀʅʆʄɸʊʆʂ ʊN70 ʈɸɿʅʓʍ ʃʀʅʀʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺʆɿʈɸʉʊɸ 

 

ʈʘʭʤʘʪʦʚ ʃ.ɸ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʉʫʣʝʡʤʘʥʦʚ ɸ.ʄ.2 ï ʟʦʦʪʝʭʥʠʢ,  

ʐʘʨʠʧʦʚ ɼ.ʈ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ɺʘʣʠʫʣʣʠʥʘ ɼ.ɸ.1 ï ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ,  

ʏʫʨʠʥʘ ɿ.ɻ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ɹʘʨʘʥʦʚ ɺ.ɸ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ,  
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1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè  
2ʆʆʆ çʂʘʤʩʢʠʡ ɹʝʢʦʥè 

3ʆʉʇ çʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʅ ʈʊè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ, ʧʦʤʝʩʠ, ʢʨʫʧʥʘʷ ʙʝʣʘʷ, ʣʘʥʜʨʘʩ 

Keywords: industrial crossing, crossbreeds, large white, landrace 

 

ʂʦʤʧʘʥʠʷ çʊʦʧʠʛʩ ʅʦʨʩʚʠʥè 

ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʜʘʞʝʡ ʧʣʝʤʝʥʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʩʚʠʥʝʡ ʚ 40 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ [1, 6]. ʆʮʝʥʢʘ ʧʦ 

ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʩʚʠʥʝʡ 

ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʘ ʚʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʘʜʝ ʝʞʝʥʝʜʝʣʴʥʦ 

ʧʝʨʝʩʳʣʘʝʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ IPG ʚ 

ɻʦʣʣʘʥʜʠʶ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʦʚʦʜʠʪʩʷ 

ʦʙʲʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʨʤ [2, 3]. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʧʦ ʠʟʫʯʝʥʠʶ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʠ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʘʣʠʟʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʣʝʤʝʥʥʳʭ ʩʚʠʥʝʡ 

ʢʦʤʧʘʥʠʠ çʊʦʧʠʛʩ ʅʦʨʩʚʠʥè, ʥʦʩʷʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ [3-5]. 

ʅʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʢʦʤʧʘʥʠʡ 

ʧʦ ʧʨʦʜʘʞʝ ʧʣʝʤʝʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʦʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʞʠʚʦʪʥʳʭ, ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʣʫʯʰʠʭ ʬʝʨʤ, 

ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ 

ʜʨʫʛʠʭ ʢʦʥʪʠʥʝʥʪʦʚ, ʘ ʟʥʘʯʠʪ, ʨʘʟʥʠʮʘ 

ʚʣʠʷʥʠʷ ʧʘʨʘʪʠʧʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʩʚʠʥʝʡ ʙʫʜʫʪ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʪʴʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʛʠʦʥʦʚ ʇʦʚʦʣʞʴʷ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [2]. ʇʦʵʪʦʤʫ 

ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʧʦʤʝʩʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ TN70 ʨʘʟʥʳʭ ʣʠʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ 

ʠʥʙʨʝʜʥʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʆʆʆ çʂʘʤʩʢʠʡ 

ɹʝʢʦʥè ʠʩʧʦʣʴʟʫʶʪ ʧʦʩʪʝʧʝʥʥʫʶ ʟʘʤʝʥʫ 

ʧʦʨʦʜʳ ʠʣʠ ʧʦʤʝʩʠ ʦʜʥʦʡ ʣʠʥʠʠ ʥʘ 

ʘʫʪʙʨʝʜʥʫʶ ʣʠʥʠʶ ʵʪʦʡ ʞʝ ʧʦʨʦʜʳ ʠʣʠ 

ʧʦʤʝʩʠ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʧʳʪʳ 

ʧʦ ʠʟʫʯʝʥʠʶ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʩʝʡ ʩʚʠʥʦʤʘʪʦʢ TN70 

ʢʦʤʧʘʥʠʠ çʊʦʧʠʛʩ ʅʦʨʩʚʠʥè ʣʠʥʠʡ 

TLLAA ʠ TLLZA ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʆʆʆ 

çʂʘʤʩʢʠʡ ʙʝʢʦʥè ʊʫʢʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʩ ʥʦʷʙʨʷ 2022 ʧʦ 

ʷʥʚʘʨʴ 2024 ʛʛ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʞʠʚʦʪʥʳʝ ʦʜʠʥʘʢʦʚʦʡ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʚʦʟʨʘʩʪʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʦ 

ʨʘʟʥʳʭ ʣʠʥʠʡ. 

ʍʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ 

ʠʟʫʯʘʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

ʪʦʣʱʠʥʘ ʰʧʠʢʘ ʜʦ ʦʧʦʨʦʩʘ ʠ ʜʦ ʦʪʲʝʤʘ 

ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 24-30 ʜʥʝʡ ʚ ʦʙʣʘʩʪʠ 6-

7 ʛʨʫʜʥʳʭ ʧʦʟʚʦʥʢʦʚ, ʤʥʦʛʦʧʣʦʜʠʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ, 

ʟʘʜʘʚʣʝʥʥʳʭ ʩʚʠʥʦʤʘʪʢʦʡ ʠ 

ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ 

ʦʪʲʝʤʫ ʧʦʨʦʩʷʪ. 

ɻʨʫʧʧʠʨʦʚʢʫ ʞʠʚʦʪʥʳʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʨʠʥʮʠʧʫ MÑ1ů. ɼʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʩʪʘʥʜʘʨʪʥʦʡ 



165  

ʧʨʦʛʨʘʤʤʳ Microsoft Excel 2016 ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʍʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ 

ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ ʧʦʤʝʩʝʡ TN70 

ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʕʢʩʪʝʨʴʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʤʝʩʝʡ 

TN70 ʧʨʝʚʳʰʘʶʪ ʩʪʘʥʜʘʨʪ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʩʦʩʢʦʚ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʫ ʜʚʫʭ 

ʣʠʥʠʡ ʥʘ 1 ʧʘʨʫ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʢʘʨʤʣʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʨʦʩʷʪ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʩʢʦʚ ʫ ʩʚʠʥʦʤʘʪʦʢ 

ʣʠʥʠʠ TLLZA ʙʦʣʴʰʝ ʥʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ 

ʥʘ 0,15, ʥʘ ʣʝʚʦʡ ï ʥʘ 0,21 ʰʪ., 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʠʥʦʤʘʪʦʢ ʣʠʥʠʠ TLLAA ʠ 

ʨʘʚʥʳ 7,92 ʠ 8 ʰʪ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 1ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ, ʦʮʝʥʝʥʥʳʭ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ 

ʢʘʯʝʩʪʚʘʤ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ 

ʇʦʢʘʟʘʪʝʣʴ 

ʉʚʠʥʦʤʘʪʢʠ TN70 

ʣʠʥʠʷ TLLAA, 

n=20 

ʣʠʥʠʷ TLLZA, 

n=20 

MÑm Cv, % MÑm Cv, % 

ʕʢʩʪʝʨʴʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʠʥʦʤʘʪʦʢ: 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʢʦʚ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ, ʰʪ. 7,77Ñ0,08 7,57 7,92Ñ0,16 6,50 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʢʦʚ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ, ʰʪ. 7,79Ñ0,07 7,08 8,00Ñ0,13 5,33 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤʠ 

ʧʦʟʚʦʥʢʘʤʠ ʜʦ ʦʩʝʤʝʥʝʥʠʷ, ʤʤ 
14,00Ñ0,45 15,84 13,67Ñ0,35 7,32 

ʄʥʦʛʦʧʣʦʜʠʝ, ʛʦʣʦʚ 14,56Ñ0,41 21,78 14,67Ñ0,91 20,63 

ʄʝʨʪʚʦʨʦʞʜʝʥʥʳʝ, ʛʦʣʦʚ 1,50Ñ0,21 71,18 1,80Ñ0,65 72,44 

ʄʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ, ʛʦʣʦʚ 2,00Ñ0,36 65,04 1 - 

ʇʦʜʩʘʞʝʥʥʳʝ ʧʦʨʦʩʷʪʘ, ʛʦʣʦʚ 3,19Ñ0,39 60,75 4,50Ñ1,91 73,70 

ʆʪʩʘʞʝʥʥʳʝ ʧʦʨʦʩʷʪʘ, ʛʦʣʦʚ 2,57Ñ0,26 52,31 2,57Ñ0,52 49,48 

ʉʦʭʨʘʥʥʦʩʪʴ ʢ ʦʪʲʝʤʫ, ʛʦʣʦʚ 13,82Ñ0,18 10,19 13,83Ñ0,31 7,44 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤʠ 

ʧʦʟʚʦʥʢʘʤʠ ʜʦ ʦʧʦʨʦʩʘ, ʤʤ 
16,47Ñ0,23 10,75 16,50Ñ0,44 8,76 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤʠ 

ʧʦʟʚʦʥʢʘʤʠ ʚ ʢʦʥʮʝ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʤʤ 
13,38Ñ0,23 13,52 12,50Ñ0,58 15,44 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʧʦʨʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʜʥʝʡ 
115,40Ñ0,11 0,70 115,17Ñ0,28 0,81 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʜʥʝʡ 
26,84Ñ0,43 12,38 29,33Ñ1,02 11,48 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʨʝʧʨʦʜʫʢʮʠʠ, 

ʜʥʝʡ 
142,15Ñ0,43 2,30 144,50Ñ1,08 2,48 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ, ʦʧʨʦʩʦʚ 
2,57 - 2,53 - 

 

ʆʩʝʤʝʥʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʩʚʠʥʦʢ 

TN70 ʨʘʟʥʳʭ ʣʠʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʚʦʟʨʘʩʪʝ 8 ʤʝʩʷʮʝʚ ʧʨʠ ʞʠʚʦʡ ʤʘʩʩʝ ʚʳʰʝ 

130 ʢʛ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʣʠʥʠʷʤʠ ʧʦ 

ʪʦʣʱʠʥʝ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤ 

ʧʦʟʚʦʥʢʘʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 0,33 

ʤʤ, ʚ ʧʦʣʴʟʫ ʣʠʥʠʠ TLLAA ʠ ʨʘʚʥʘ 14 ʤʤ. 

ʏʝʨʝʟ 4 ʤʝʩʷʮʘ ʠʟʤʝʨʝʥʠʝ ʪʦʣʱʠʥʳ ʰʧʠʢʘ 

ʚ ʵʪʦʡ ʪʦʯʢʝ ʪʝʣʘ, ʧʝʨʝʜ ʦʧʦʨʦʩʦʤ, 

ʧʦʢʘʟʘʣʦ ʧʨʝʚʳʰʝʥʠʝ ʥʘ 0,03 ʤʤ, ʠ 

ʟʥʘʯʝʥʠʝʤ 16,5 ʤʤ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʚ 

ʧʦʣʴʟʫ ʣʠʥʠʠ TLLZA, ʘ ʫʞʝ ʢ ʢʦʥʮʫ 

ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ ï ʥʘ 0,88 ʤʤ ʠ 

ʟʥʘʯʝʥʠʝʤ 13,38 ʤʤ ʚ ʧʦʣʴʟʫ ʣʠʥʠʠ 

TLLAA, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʥʴʰʠʤ ʩʨʦʢʦʤ 

ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 2,49 ʜʥʝʡ ʠ ʨʘʚʥʦʛʦ 

26,84 ʜʥʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ ʣʠʥʠʠ. 

ʃʠʥʠʷ TLLZA ʣʫʯʰʝ ʧʦ: 

ʤʥʦʛʦʧʣʦʜʠʶ ʥʘ 0,11 ʛʦʣʦʚ, ʠ ʦʥʦ ʨʘʚʥʦ 

14,67 ʛʦʣʦʚʘʤ; ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ ʢ 

ʢʦʥʮʫ ʦʪʲʝʤʘ ʥʘ 0,01 ʛʦʣʦʚʫ, ʦʥʦ ʨʘʚʥʦ 

13,83 ʛʦʣʦʚʘʤ; ʤʝʥʴʰʝ ʥʘ 1 ʛʦʣʦʚʫ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ 

ʧʨʠ ʨʦʞʜʝʥʠʠ; ʧʨʠ ʵʪʦʤ ʠʤ ʧʦʜʩʘʜʠʣʠ ʚ 
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ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ ʥʘ 1,31 ʛʦʣʦʚʫ ʙʦʣʴʰʝ ʠ 

ʨʘʚʥʦ 4,5 ʛʦʣʦʚʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ 

TLLAA.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʚʠʥʦʤʘʪʦʢ ʣʠʥʠʠ TLLAA ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʥʘ 0,04 ʦʧʦʨʦʩʘ ʚʳʰʝ ʜʨʫʛʦʡ ʣʠʥʠʠ ʠ 

ʨʘʚʥʘ 2,57 ʦʧʨʦʩʦʚ, ʪʘʢ ʢʘʢ ʠʭ ʮʠʢʣ 

ʨʝʧʨʦʜʫʢʮʠʠ ʢʦʨʦʯʝ ʥʘ 2,35 ʜʥʝʡ ʠ ʨʘʚʝʥ 

142,15 ʜʥʷʤ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʦʤʝʩʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ TN70 ʚʦ ʚʨʝʤʷ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʜʦ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʦʤʝʩʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ TN70 ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʜʦ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ 

 

ʊʘʙʣʠʮʘ 2ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ, ʦʮʝʥʝʥʥʳʭ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ 

ʢʘʯʝʩʪʚʘʤ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʦʧʦʨʦʩʘ 

ʇʦʢʘʟʘʪʝʣʴ 

ʃʠʥʠʷ TLLAA 

n=10 

ʃʠʥʠʷ TLLZA 

n=10 

MÑm Cv, % MÑm Cv, % 

ʄʥʦʛʦʧʣʦʜʠʝ, ʛʦʣʦʚ 14,96Ñ0,41 18,81 19,33Ñ0,82 5,97 

ʆʪʩʘʞʝʥʥʳʝ ʧʦʨʦʩʷʪʘ, ʛʦʣʦʚ 2,79Ñ0,57 86,65 3,67Ñ1,08 41,66 

ʉʦʭʨʘʥʥʦʩʪʴ, ʛʦʣʦʚ 13,12Ñ0,29 15,74 13,67Ñ1,47 15,23 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤʠ ʧʦʟʚʦʥʢʘʤʠ 

ʜʦ ʦʧʦʨʦʩʘ, ʤʤ 
16,31Ñ0,24 10,26 15,67Ñ1,47 13,29 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤʠ ʧʦʟʚʦʥʢʘʤʠ 

ʚ ʢʦʥʮʝ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʤʤ 
13,71Ñ0,34 17,83 13,00Ñ1,41 15,38 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʧʦʨʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʜʥʝʡ 
115,21Ñ0,09 0,57 115Ñ0,04 0,31 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʜʥʝʡ 26,98Ñ0,42 11,14 29,00Ñ1,22 5,97 

ɺʨʝʤʷ ʧʨʠʭʦʜʘ ʩʚʠʥʦʤʘʪʢʦʡ ʚ ʩʦʩʪʦʷʥʠʝ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʧʦʩʣʝ ʦʪʲʝʤʘ, ʜʥʝʡ 
6,33Ñ0,76 93,08 4,00Ñ0,00 - 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʨʝʧʨʦʜʫʢʮʠʠ, ʜʥʝʡ 148,31 - 148,0 - 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ, ʦʧʨʦʩʦʚ 
2,46 - 2,47 - 
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ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʧʨʦʷʚʣʝʥʠʷ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʫ ʩʚʠʥʦʤʘʪʦʢ ʣʠʥʠʠ 

TLLZA ʥʦʩʷʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʦʮʝʥʢʠ ʠ ʜʦʩʪʠʛʘʶʪ 

8 ʙʘʣʣʦʚ (ʯʪʦ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʩʚʠʥʝʡ 

ʜʨʫʛʦʡ ʣʠʥʠʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ), ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʶʪʩʷ ʠ ʢ 

6 ʦʮʝʥʢʝ, ʜʦʩʪʠʛʘʶʪ 3,75 ʙʘʣʣʦʚ. ʃʠʥʠʷ 

TLLAA ʣʠʰʴ ʢ 3 ʦʮʝʥʢʝ ʧʨʦʷʚʣʷʝʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ï 

7,31 ʙʘʣʣ, ʩʦʭʨʘʥʷʷ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʜʦ 4 

ʦʮʝʥʢʠ ï 7,03 ʙʘʣʣʘ, ʘ ʟʘʪʝʤ ʨʝʟʢʦ ʠʟʤʝʥʷʷ 

ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʢ 6 ʦʮʝʥʢʝ 

ʩʥʠʟʠʣʦʩʴ ʜʦ 1 ʙʘʣʣʘ. 

ʄʥʦʛʦʧʣʦʜʠʝ ʢʦ ʚʪʦʨʦʤʫ ʦʧʦʨʦʩʫ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 19,33 ʛʦʣʦʚ ʫ ʩʚʠʥʦʤʘʪʦʢ 

ʣʠʥʠʠ TLLZA, ʯʪʦ ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʦʡ ʩʨʘʚʥʠʚʘʝʤʦʡ ʣʠʥʠʠ ʥʘ 4,37 ʛʦʣʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʩʘʞʝʥʥʳʭ ʧʦʨʦʩʷʪ 

ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 3,67 ʛʦʣʦʚ, ʯʪʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʫ ʜʨʫʛʦʡ ʣʠʥʠʠ ʥʘ 0,88 ʛʦʣʦʚ, ʘ 

ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʚʦʟʨʦʩʣʘ ʜʦ 13,67 

ʛʦʣʦʚ, ʯʪʦ ʙʦʣʴʰʝ ʥʘ 0,55 ʛʦʣʦʚʳ, ʯʝʤ ʫ 

ʣʠʥʠʠ TLLAA (ʊʘʙʣʠʮʘ 2). 

ʋʧʠʪʘʥʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ ʣʠʥʠʠ 

TLLAA  ʚʳʰʝ ʜʨʫʛʦʡ ʩʨʘʚʥʠʚʘʝʤʦʡ 

ʛʨʫʧʧʳ ʥʘ 0,64 ʤʤ ʜʦ ʦʧʦʨʦʩʘ ʠ ʥʘ 0,71 ʤʤ 

ʢ ʢʦʥʮʫ ʦʪʲʝʤʘ ʠ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

16,3 ʠ 13,7 ʤʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʥʠʠ TLLZA ʥʘ 0,01 

ʦʧʦʨʦʩʦʚ ʚʳʰʝ, ʟʘ ʩʯʝʪ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ 

ʧʨʠʭʦʜʘ ʩʚʠʥʦʤʘʪʦʢ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ ï 4 ʜʥʷ, ʯʪʦ ʥʘ 2,3 ʜʥʷ ʤʝʥʴʰʝ 

ʣʠʥʠʠ TLLAA . 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʦʤʝʩʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ TN70 ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʜʦ ʚʪʦʨʦʛʦ ʦʧʦʨʦʩʘ 

 

ʉ ʚʦʟʨʘʩʪʦʤ ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʨʝʘʢʮʠʷ 

ʩʚʠʥʦʤʘʪʦʢ ʣʠʥʠʠ TLLZA ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʥʦʩʠʪ ʙʦʣʝʝ ʚʳʨʘʚʥʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ (ʈʠʩʫʥʦʢ 2). ʆʥʘ ʧʦʩʪʝʧʝʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʦʪ 1 ʦʮʝʥʢʠ ʜʦ 2 ʠ 3-ʝʡ ʩ 7,27 ʜʦ 

8 ʙʘʣʣʦʚ, ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ 

3,5 ʙʘʣʣʦʚ ʥʘ 6 ʦʮʝʥʢʝ.  

ʉʚʠʥʦʤʘʪʢʠ ʣʠʥʠʠ TLLAA, ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʧʨʠ ʧʝʨʚʦʤ ʦʧʨʦʩʝ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʨʦʩʪ ʦʪ 1 ʢ 3-ʝʡ ʦʮʝʥʢʝ ʩ 4,58 ʜʦ 7,4 

ʙʘʣʣʦʚ, ʥʦ ʟʘʪʝʤ ʩʥʠʞʘʣʠ ʨʝʘʢʮʠʶ ʢ 6-ʦʡ 

ʦʮʝʥʢʝ ʜʦ 6,71 ʙʘʣʣʘ. 

ʍʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ 

ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ ʧʦʤʝʩʝʡ TN70 

ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʧʦʨʦʩʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʂ ʪʨʝʪʴʝʤʫ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ 

ʦʧʦʨʦʩʫ ʤʥʦʛʦʧʣʦʜʠʝ ʣʠʥʠʠ TLLZA 

ʩʥʠʞʘʝʪʩʷ ʩ 19,3 ʜʦ 17,5 ʛʦʣʦʚ, ʥʦ ʚʩʝ 

ʨʘʚʥʦ ʦʩʪʘʝʪʩʷ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʥʦʛʦʧʣʦʜʠʷ ʣʠʥʠʠ TLLAA ʥʘ 1,05 ʛʦʣʦʚʫ 

(ʊʘʙʣʠʮʘ 3). ʈʘʟʥʠʮʘ ʚ ʩʦʭʨʘʥʥʦʩʪʠ 
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ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ ʩʦʩʪʘʚʠʣʘ 0,05 ʛʦʣʦʚ ʚ 

ʧʦʣʴʟʫ ʙʦʣʝʝ ʤʥʦʛʦʧʣʦʜʥʦʡ ʣʠʥʠʠ TLLZA 

ʠ ʨʘʚʥʘ 13 ʛʦʣʦʚ ʥʘ ʩʚʠʥʦʤʘʪʢʫ. 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤʠ 

ʧʦʟʚʦʥʢʘʤʠ ʫ ʧʦʤʝʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʣʠʥʠʠ 

TLLZA ï 17,5 ʤʤ, ʯʪʦ ʙʦʣʴʰʝ ʜʨʫʛʦʡ 

ʣʠʥʠʠ ʥʘ 0,9 ʤʤ. ʂ ʢʦʥʮʫ ʧʦʜʩʦʩʥʦʛʦ 

ʧʝʨʠʦʜʘ ʦʥʠ ʪʝʨʷʶʪ 3,5 ʤʤ ʠ ʠʭ 

ʫʧʠʪʘʥʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ 

ʩʚʠʥʦʤʘʪʢʘʤ ʜʨʫʛʦʡ ʛʨʫʧʧʳ ï 14 ʤʤ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʚʠʥʦʤʘʪʦʢ ʣʠʥʠʠ TLLZA ʥʘ 0,02 ʦʧʦʨʦʩʘ 

ʙʦʣʴʰʝ ʠ ʨʘʚʥʘ 2,49 ʦʧʨʦʩʘʤ, ʯʪʦ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʚʨʝʤʝʥʝʤ 

ʧʨʠʭʦʜʘ ʩʚʠʥʦʤʘʪʦʢ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ ï ʥʘ 1,49 ʜʥʷ ʠ ʨʘʚʥʦʛʦ 4 ʜʥʷʤ, ʘ 

ʪʘʢʞʝ ʙʦʣʝʝ ʢʦʨʦʪʢʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʮʠʢʣʘ ʨʝʧʨʦʜʫʢʮʠʠ ï 

ʥʘ 1,31 ʜʥʝʡ, ʠ ʨʘʚʥʦʡ 146,5 ʜʥʷʤ. 

 

ʊʘʙʣʠʮʘ 3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ, ʦʮʝʥʝʥʥʳʭ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ 

ʢʘʯʝʩʪʚʘʤ ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʧʦʨʦʩʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʃʠʥʠʷ TLLAA ʃʠʥʠʷ TLLZA 

MÑm Cv, % MÑm Cv, % 

ʄʥʦʛʦʧʣʦʜʠʝ, ʛʦʣʦʚ 16,45Ñ0,28 20,02 17,50Ñ3,54 20,20 

ʉʦʭʨʘʥʥʦʩʪʴ, ʛʦʣʦʚ 12,95Ñ0,25 23,01 13,00Ñ1,41 10,88 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤʠ ʧʦʟʚʦʥʢʘʤʠ 

ʜʦ ʦʧʦʨʦʩʘ, ʤʤ 
16,60Ñ0,16 11,64 17,50Ñ0,71 4,04 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤʠ ʧʦʟʚʦʥʢʘʤʠ 

ʚ ʢʦʥʮʝ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʤʤ 
14,01Ñ0,19 15,66 14,00Ñ1,41 10,10 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʧʦʨʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʜʥʝʡ 115,23Ñ0,06 0,67 115,00Ñ0,08 0,47 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʜʥʝʡ 27,09Ñ0,25 11,26 27,50Ñ4,95 18,00 

ɺʨʝʤʷ ʧʨʠʭʦʜʘ ʩʚʠʥʦʤʘʪʢʠ ʚ ʩʦʩʪʦʷʥʠʝ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʧʦʩʣʝ ʦʪʲʝʤʘ, ʜʥʝʡ 
5,49Ñ0,33 81,48 4,0 - 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʨʝʧʨʦʜʫʢʮʠʠ, ʜʥʝʡ 147,81 - 146,5 - 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ, ʦʧʨʦʩʦʚ 
2,47 - 2,49 - 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʦʤʝʩʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ ʨʘʟʥʳʭ ʣʠʥʠʡ TN70 ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʜʦ ʪʨʝʪʴʝʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ 

ʦʧʦʨʦʩʦʚ 
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ʇʦʣʥʦʚʦʟʨʘʩʪʥʳʝ ʩʚʠʥʦʤʘʪʢʠ TN70 

(ʈʠʩʫʥʦʢ 3) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʜʠʥʘʢʦʚʦ 

ʚʳʨʦʚʥʝʥʥʫʶ ʩʭʝʤʫ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʵʩʪʨʫʩʘ ʫ ʜʚʫʭ ʣʠʥʠʡ. 

ʇʦʩʪʝʧʝʥʥʳʡ ʨʦʩʪ ʦʪ ʧʝʨʚʦʡ ʢ ʪʨʝʪʴʝʡ 

ʦʮʝʥʢʝ, ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʦʪ 

ʧʷʪʦʡ ʢ ʩʝʜʴʤʦʡ ʦʮʝʥʢʝ, ʧʨʠ ʵʪʦʤ ʣʠʥʠʷ 

TLLZA ʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʣʘ ʩʚʦʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʙʳʣʘ ʦʮʝʥʝʥʘ ʜʦ 

8 ʙʘʣʣʦʚ ʢ 3 ʠ 4 ʦʮʝʥʢʝ, ʯʪʦ ʙʦʣʴʰʝ ʥʘ 0,13 

ʙʘʣʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ ʣʠʥʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʣʠʥʠʷ 

TLLZA ʧʦʤʝʩʠ TN70 ʧʨʝʚʦʩʭʦʜʠʣʘ ʣʠʥʠʶ 

TLLAA ʚʦ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ. ʄʥʦʛʦʧʣʦʜʠʝ ʣʠʥʠʠ TLLAA 

ʧʦʩʪʝʧʝʥʥʦ ʨʦʩʣʦ ʦʪ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ ʩ 

14,56 ʜʦ 14,96 ʛʦʣʦʚ ʢʦ ʚʪʦʨʦʤʫ ʠ ʜʦ 16,45 

ʛʦʣʦʚ ʢ 3 ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʦʨʦʩʘʤ. 

ʇʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʫ ʵʪʦʡ ʣʠʥʠʠ, 

ʩʥʠʟʠʣʠʩʴ ʦʪ 13,82 ʜʦ 12,95 ʛʦʣʦʚ ʩ 

ʧʝʨʚʦʛʦ ʧʦ ʪʨʝʪʠʡ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʝ 

ʦʧʦʨʦʩʳ. ʇʦʢʘʟʘʪʝʣʠ ʤʥʦʛʦʧʣʦʜʠʷ ʣʠʥʠʠ 

TLLZA ʨʦʩʣʠ ʦʪ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ ʩ 14,67 

ʜʦ 19,33 ʛʦʣʦʚ ʢʦ ʚʪʦʨʦʤʫ, ʘ ʟʘʪʝʤ 

ʩʥʠʟʠʣʠʩʴ ʜʦ 17,5 ʛʦʣʦʚ ʢ ʪʨʝʪʴʝʤʫ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʦʨʦʩʘʤ. ʉʦʭʨʘʥʥʦʩʪʴ 

ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 13,83 ʜʦ 

13 ʛʦʣʦʚ ʦʪ ʧʝʨʚʦʛʦ ʢ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʧʦʨʦʩʘʤ. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʍʆɿʗʁʉʊɺɽʅʅʆ-ʇʆʃɽɿʅʓʍ ʇʈʀɿʅɸʂʆɺ ʇʆʄɽʉʅʓʍ 

ʉɺʀʅʆʄɸʊʆʂ ʊN70 ʈɸɿʅʓʍ ʃʀʅʀʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺʆɿʈɸʉʊɸ 

 

ʈʘʭʤʘʪʦʚ ʃ.ɸ., ʉʫʣʝʡʤʘʥʦʚ ɸ.ʄ., ʐʘʨʠʧʦʚ ɼ.ʈ., ɺʘʣʠʫʣʣʠʥʘ ɼ.ɸ., ʏʫʨʠʥʘ ɿ.ɻ.,  

ɹʘʨʘʥʦʚ ɺ.ɸ., ʈʘʚʠʣʦʚ, ʈ.ʍ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʤʝʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʊN70 (ʨʝʟʫʣʴʪʘʪ ʩʢʨʝʱʠʚʘʥʠʷ ʊʦʧʠʛʩ ʢʨʫʧʥʘʷ ʙʝʣʘʷ ʠ 

ʅʦʨʩʚʠʥʣʘʥʜʨʘʩ) ʨʘʟʥʳʭ ʣʠʥʠʡ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʆʆʆ 

çʂʘʤʩʢʠʡ ʙʝʢʦʥè ʊʫʢʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʩ ʥʦʷʙʨʷ 2022 ʧʦ ʷʥʚʘʨʴ 2024 

ʛʛ., ʧʦ ʠʟʫʯʝʥʠʶ ʣʠʥʠʡ TLLAA ʠ TLLZA. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʣʠʥʠʷ TLLZA ʧʦʤʝʩʠ TN70 ʧʨʝʚʦʩʭʦʜʠʣʘ ʣʠʥʠʶ TLLAA ʚʦ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ. ʄʥʦʛʦʧʣʦʜʠʝ ʣʠʥʠʠ TLLAA ʧʦʩʪʝʧʝʥʥʦ ʨʦʩʣʦ ʦʪ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ ʩ 14,56 ʜʦ 14,96 

ʛʦʣʦʚ ʢʦ ʚʪʦʨʦʤʫ ʠ ʜʦ 16,45 ʛʦʣʦʚ ʢ 3 ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʦʧʦʨʦʩʘʤ. ʇʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʫ 

ʪɻʦʡ ʣʠʥʠʠ, ʩʥʠʟʠʣʠʩʴ ʦʪ 13,82 ʜʦ 12,95 ʛʦʣʦʚ ʩ ʧʝʨʚʦʛʦ ʧʦ ʪʨʝʪʠʡ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʦʧʦʨʦʩʳ. 

ʇʦʢʘʟʘʪʝʣʠ ʤʥʦʛʦʧʣʦʜʠʷ ʣʠʥʠʠ TLLZA ʨʦʩʣʠ ʦʪ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ ʩ 14,67 ʜʦ 19,33 ʛʦʣʦʚ ʢʦ 

ʚʪʦʨʦʤʫ, ʘ ʟʘʪʝʤ ʩʥʠʟʠʣʠʩʴ ʜʦ 17,5 ʛʦʣʦʚ ʢ ʪʨʝʪʴʝʤʫ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʦʧʦʨʦʩʘʤ. ʉʦʭʨʘʥʥʦʩʪʴ 

ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 13,83 ʜʦ 13 ʛʦʣʦʚ ʦʪ ʧʝʨʚʦʛʦ ʢ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʦʨʦʩʘʤ. 

 

CHARACTERISTICS OF ECONOMICALLY USEFUL TRAITS OF MIXED SOWS TN70 OF 

DIFFERENT LINES DEPENDING ON AGE 

 

Rakhmatov L.A., Suleymanov A.M., Sharipov D.R., Valiullina D.A., Churina Z.G., Baranov V.A., 

Ravilov, R. K.h. 

Summary 

 

The article presents data on the comparative characteristics of economically useful traits of 

crossbred sows TN70 (the result of crossing Topigs large white and Norsvin landrace) of different 

lines. Research experiments were carried out at Kamsky Bacon LLC in the Tukaevsky district of the 

Republic of Tatarstan from November 2022 to January 2024 to study the TLLAA and TLLZA lines. 

In terms of reproductive qualities, the TLLZA line of the TN70 cross was superior to the TLLAA 

line in all compared age groups. The multiparity of the TLLAA line gradually increased from the 

first farrowing from 14.56 to 14.96 heads to the second and to 16.45 heads to 3 or more farrows. 

The survival rates of this line decreased from 13.82 to 12.95 heads from the first to the third or 

more farrowings. The multiple pregnancy rates of the TLLZA line increased from the first 

farrowing from 14.67 to 19.33 heads to the second, and then decreased to 17.5 heads by the third or 

more farrowings. The safety of piglets at weaning decreased from 13.83 to 13 heads from the first 

to subsequent piglets. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʤ 

ʢʦʥʝʚʦʜʩʪʚʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ, ʪʘʢ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʦʩʝʤʝʥʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʫʶʪ ʟʜʦʨʦʚʳʭ ʞʝʨʝʙʮʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ 

ʢʨʠʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʧʝʨʤʳ [7]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʭʠʤʠʯʝʩʢʦʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠʟʙʳʪʦʯʥʦ ʫʩʠʣʠʚʘʝʪ 

ʧʨʦʮʝʩʩʳ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ (ʉʈʆ) [2]. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʤʘ ʨʝʛʫʣʠʨʫʝʪ ʫʨʦʚʝʥʴ 

ʉʈʆ ʠ ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʠ ʪʢʘʥʠ ʦʪ 

ʥʘʢʦʧʣʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʦʢʠʩʣʝʥʠʷ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʬʝʨʤʝʥʪʳ, 

ʥʝʬʝʨʤʝʥʪʥʳʝ ʙʝʣʢʠ ʠ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ [4, 5]. 

ɸʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) 

ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʩʠʩʪʝʤʦʡ ʟʘʱʠʪʳ, ʢʦʪʦʨʘʷ ʥʝ ʜʦʧʫʩʢʘʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ 

(ʆʉ) [1]. ɸʥʪʠʦʢʩʠʜʘʥʪʳ ʥʝʡʪʨʘʣʠʟʫʶʪ 

ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ, ʚʝʜʫʱʫʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʆʉ, ʪʝʤ ʩʘʤʳʤ ʟʘʱʠʱʘʷ ʦʨʛʘʥʠʟʤ ʦʪ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ [1, 3]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʆʉ ʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʘʢʪʠʚʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʨʘʟʨʫʰʝʥʠʷ 

ʢʣʝʪʦʢ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ 

ʬʨʘʛʤʝʥʪʘʮʠʠ ʠʭ ɼʅʂ [9]. ɼʦʙʘʚʣʝʥʠʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʩʨʝʜʫ ʜʣʷ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʠ ʧʦʪʝʨʶ ʠʭ ʧʦʜʚʠʞʥʦʩʪʠ ʦʪ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ) [10, 11]. 

ʉʝʤʝʥʥʘʷ ʧʣʘʟʤʘ, ʢʦʪʦʨʘʷ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠʜʘʪʦʯʥʳʤʠ ʧʦʣʦʚʳʤʠ 

ʞʝʣʝʟʘʤʠ, ʧʨʠʜʘʪʢʘʤʠ ʩʝʤʝʥʥʠʢʦʚ ʠ 

ʩʝʤʝʥʥʠʢʘʤʠ, ʩʦʟʜʘʝʪ ʜʣʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʦʧʪʠʤʘʣʴʥʫʶ ʩʨʝʜʫ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʟʘʧʘʩ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ: ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ 

(ʢʘʪʘʣʘʟʘ, ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʘ ʠ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ) ʠ 

ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʳʭ (ʤʥʦʞʝʩʪʚʦ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤ ʩ 

ʢʦʨʤʦʤ) [6, 8]. ʉʘʤʳʤʠ ʦʩʥʦʚʥʳʤʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ ʚ 

ʩʧʝʨʤʦʧʣʘʟʤʝ ʞʝʨʝʙʮʦʚ ʷʚʣʷʶʪʩʷ: 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʢʘʪʘʣʘʟʘ ʠ 

ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʘ, ʩʧʦʩʦʙʥʳʝ 

ʢʘʪʘʣʠʟʠʨʦʚʘʪʴ ʘʥʠʦʥ ʩʫʧʝʨʦʢʩʠʜʘ, 

ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʠ ʧʝʨʝʢʠʩʴ ʣʠʧʠʜʦʚ [12, 

14].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʬʝʨʤʝʥʪʘ ï 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ (ʉʆɼ) ʚ 

ʩʧʝʨʤʦʧʣʘʟʤʝ ʫ ʞʝʨʝʙʮʦʚ ʩ ʚʳʩʦʢʦʡ ʠ 

ʥʠʟʢʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ (ʇʇ) 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 

2021 ʛʦʜʫ ʥʘ ʙʘʟʝ ɸʆ çʊʝʨʩʢʠʡ ʧʣʝʤʝʥʥʦʡ 

ʢʦʥʥʳʡ ʟʘʚʦʜ ˉ 169è (ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ʢʨʘʡ) ʥʘ 16 ʞʝʨʝʙʮʘʭ ʘʨʘʙʩʢʦʡ 

ʯʠʩʪʦʢʨʦʚʥʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 15 

ʣʝʪ (ʚ ʩʨʝʜʥʝʤ 8,5Ñ4,5 ʣʝʪ). ʉʧʝʨʤʫ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʣʫʯʘʣʠ ʚ ʧʝʨʠʦʜ ʩʣʫʯʥʦʛʦ ʩʝʟʦʥʘ (ʤʘʨʪ-
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ʘʧʨʝʣʴ) ʩʦʛʣʘʩʥʦ çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʚʟʷʪʠʶ, ʨʘʟʙʘʚʣʝʥʠʶ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʶ 

ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚè (2006). ʇʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʩʧʝʨʤʳ ʚ ʢʘʞʜʦʤ ʵʷʢʫʣʷʪʝ 

ʦʧʨʝʜʝʣʷʣʠ ʦʙʲʝʤ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (ʬʦʪʦʤʝʪʨ SDM1 Minitube 

GmbH, Tiefenbach, ɻʝʨʤʘʥʠʷ). ɼʘʣʝʝ 

ʵʷʢʫʣʷʪ ʜʝʣʠʣʠ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʦʜʥʫ ʯʘʩʪʴ 

ʨʘʟʙʘʚʣʷʣʠ ʣʘʢʪʦʟʦ-ʭʝʣʘʪʦ-ʮʠʪʨʘʪʥʦ-

ʞʝʣʪʦʯʥʦʡ ʩʨʝʜʦʡ (ʃʍʎɾ), ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:3, ʦʧʨʝʜʝʣʷʣʠ 

ʧʨʦʛʨʝʩʩʠʚʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 2-4 ęʉ. ʆʮʝʥʢʫ ʧʨʦʛʨʝʩʩʠʚʥʦʡ 

ʧʦʜʚʠʞʥʦʩʪʠ (ʇʇ) ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ 

Argus CASA (ArgusSoft LTD., ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) ʠ ʤʠʢʨʦʩʢʦʧʘ Motic 

BA 410 (Motic, ɻʦʥʢʦʥʛ, ʂʠʪʘʡ) ʚ ʢʘʤʝʨʝ 

ʄʘʢʣʝʨʘ (Sefi-Medical Instruments Ltd., 

ʀʟʨʘʠʣʴ) ʧʨʠ 37 ęʉ. ɼʣʷ ʦʮʝʥʢʠ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (ʚ ʯʘʩʘʭ) 

ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʧʨʦʛʨʝʩʩʠʚʥʫʶ 

ʧʦʜʚʠʞʥʦʩʪʴ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ ʚʧʣʦʪʴ 

ʜʦ ʩʥʠʞʝʥʠʷ ʇʇ ʜʦ 5 %. 

ɼʨʫʛʫʶ ʯʘʩʪʴ ʵʷʢʫʣʷʪʘ ʩʨʘʟʫ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 3000 

ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ. ʇʦʩʣʝ 

ʤʠʢʨʦʩʢʦʧʠʠ ʩʫʧʝʨʥʘʪʘʥʪʘ ʘʣʠʢʚʦʪʳ 

ʩʝʤʝʥʥʦʡ ʧʣʘʟʤʳ, ʩʚʦʙʦʜʥʳʝ ʦʪ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ 

ʧʨʦʙʠʨʢʘʭ ʪʠʧʘ ʕʧʧʝʥʜʦʨʬ (2,0 ʤʣ) ʠ 

ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -18 ęʉ ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ 

ʩʧʝʨʤʦʧʣʘʟʤʝ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Tecan 

Austria Sunrise (Bender Medsystems, 

ɸʚʩʪʨʠʷ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ 

Statistica 13.3 (StatSoft, ʈʦʩʩʠʷ) ʠ Microsoft 

Office Exsel 2016. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʁʜʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (ʄ) ʠ ʝʝ 

ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ (m), ʤʠʥʠʤʘʣʴʥʳʭ 

(Min) ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ (Max) ʟʥʘʯʝʥʠʡ. 

ʆʪʣʠʯʠʷ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʈ <0,05. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ 20-16-00101-ʇ). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʩʪʠ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʩʧʝʨʤʦʧʣʘʟʤʳ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ, ʘʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ 

ʩʧʝʨʤʦʧʣʘʟʤʝ, ʄÑm, (Min, Max), (n=16) 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʄÑm Min Max 

ʅʘʪʠʚʥʘʷ ʩʧʝʨʤʘ 

ʆʙʲʝʤ ʵʷʢʫʣʷʪʘ, ʤʣ 30,5Ñ5,6 12,0 41,0 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ 1 ʤʣ, ʤʣʥ/ʤʣ 259,9Ñ21,9 177,0 399,0 

ʈʘʟʙʘʚʣʝʥʥʘʷ ʩʧʝʨʤʘ 

ʇʨʦʛʨʝʩʩʠʚʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, % 56,7Ñ5,1 25,0 80,0 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

2-4 ęʉ, ʯʘʩ 

219,6Ñ23,5 48,0 456,0 

ʉʧʝʨʤʦʧʣʘʟʤʘ 

ɸʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ 

ʩʧʝʨʤʦʧʣʘʟʤʝ, ɽʜ/ʤʣ 

42,4Ñ5,1 25,0 85,0 

 

ʅʘʠʙʦʣʝʝ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʇʇ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʩʧʝʨʤʳ (ʈʠʩʫʥʦʢ 1). 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʦʮʝʥʢʘ ʫʯʠʪʳʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʩ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʠ ʥʝʧʨʦʛʨʝʩʩʠʚʥʦʡ 

ʧʦʜʚʠʞʥʦʩʪʴʶ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʦʜʚʠʞʥʳʭ 

ʢʣʝʪʦʢ ʚ ʧʦʣʝ ʟʨʝʥʠʷ. 

ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ ʧʨʝʦʙʨʘʟʫʝʪ 

ʩʫʧʝʨʦʢʩʠʜʥʳʡ ʨʘʜʠʢʘʣ ʚ ʧʝʨʝʢʠʩʴ 

ʚʦʜʦʨʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʷʚʣʷʷʩʴ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʟʘʱʠʪʳ ʢʣʝʪʦʢ ʦʪ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

Papas M. et al. (2019) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʦʙʱʫʶ ʠ ʧʨʦʛʨʝʩʩʠʚʥʫʶ 
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ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ 

ʩʧʝʨʤʦʧʣʘʟʤʝ ʞʝʨʝʙʮʦʚ. ʉʧʝʨʤʘ ʞʝʨʝʙʮʦʚ 

ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ ʧʨʦʮʝʩʩʝ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʚʳʜʝʨʞʠʚʘʝʪ 

ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʙʣʘʛʦʧʨʠʷʪʥʝʝ, ʯʝʤ 

ʫ ʞʝʨʝʙʮʦʚ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʦʛʦ 

ʬʝʨʤʝʥʪʘ [12]. Partyka ɸ. et al. (2013) 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ 

ʨʘʟʙʘʚʠʪʝʣʴ ʜʣʷ ʩʧʝʨʤʳ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʧʝʨʝʢʠʩʥʦʝ 

ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ ʚ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ 

ʤʝʤʙʨʘʥʝ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʝʪʫʭʦʚ 

ʩʥʠʞʘʣʦʩʴ [13]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʴʶʪʝʨʥʘʷ ʦʮʝʥʢʘ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ Argus CASA, ʛʜʝ 1 ï ʩʧʝʨʤʘʪʦʟʦʠʜ ʩ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, 

2 ï ʩʧʝʨʤʘʪʦʟʦʠʜ ʩ ʥʝʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, 3 ï ʥʝʧʦʜʚʠʞʥʳʡ ʩʧʝʨʤʘʪʦʟʦʠʜ 

 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʳ ʠ ʘʢʪʠʚʥʦʩʪʠ ʉʆɼ ʚ ʩʧʝʨʤʦʧʣʘʟʤʝ ʫ ʞʝʨʝʙʮʦʚ ʩ ʚʳʩʦʢʦʡ ʠ 

ʥʠʟʢʦʡ ʇʇ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʄÑm, (n=16) 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 

ʇʇ ʥʠʞʝ 50 (n=6) ʇʇ ʚʳʰʝ 50 (n=10) 

ʇʨʦʛʨʝʩʩʠʚʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʝ, % 

33,2Ñ2,7 62,4Ñ6,1* 

ʆʙʲʝʤ ʵʷʢʫʣʷʪʘ, ʤʣ 23,2Ñ4,1 32,4Ñ4,4 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʳ ʚ 1 ʤʣ, ʤʣʥ/ʤʣ 307,7Ñ40,8 266,1Ñ22,1 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2-4 Áʉ, ʯʘʩ 

179,3Ñ29,5 254,0Ñ28,8** 

ɸʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ 

ʩʧʝʨʤʦʧʣʘʟʤʝ, ɽʜ/ʤʣ 

34,0Ñ1,8 55,1Ñ5,5* 

ʇʨʠʤʝʯʘʥʠʝ: * ʦʪʤʝʯʝʥʳ ʟʥʘʯʝʥʠʷ ʈ <0,05, ** ʦʪʤʝʯʝʥʳ ʟʥʘʯʝʥʠʷ ʈ <0,01 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʘʢʪʠʚʥʦʩʪʴʶ ʉʆɼ ʚ ʩʧʝʨʤʦʧʣʘʟʤʝ ʠ 

ʢʘʯʝʩʪʚʦʤ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ, ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ (ʇʇ) 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʝ (ɻʆʉʊ-

23681-79). ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʢʣʶʯʠʣʠ 6 

ʞʝʨʝʙʮʦʚ ʩ ʇʇ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʥʘʪʠʚʥʦʡ 

ʩʧʝʨʤʝ ʥʠʞʝ 50 %. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ 

ʚʢʣʶʯʠʣʠ 10 ʞʝʨʝʙʮʦʚ ʩ ʇʇ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʥʘʪʠʚʥʦʡ ʩʧʝʨʤʝ ʚʳʰʝ 

50 % (ʊʘʙʣʠʮʘ 2). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʫ ʞʝʨʝʙʮʦʚ 

2-ʦʡ ʛʨʫʧʧʳ (ʩ ʚʳʩʦʢʦʡ ʇʇ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ) ʘʢʪʠʚʥʦʩʪʴ ʉʆɼ ʚ 
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ʩʧʝʨʤʦʧʣʘʟʤʝ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʨʝʙʮʦʚ 

1-ʦʡ ʛʨʫʧʧʳ (P <0,05). 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʩʝʤʝʥʥʦʡ ʧʣʘʟʤʳ 

ʧʦʟʚʦʣʠʣʦ ʠʟʫʯʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʵʪʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʬʝʨʤʝʥʪʦʤ 

ʩʧʝʨʤʦʧʣʘʟʤʳ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʧʝʨʤʳ 

ʞʝʨʝʙʮʦʚ. 

ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʫ ʞʝʨʝʙʮʦʚ 2-ʦʡ 

ʛʨʫʧʧʳ (ʩ ʚʳʩʦʢʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ 

ʧʦʜʚʠʞʥʦʩʪʴʶ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ) 

ʘʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ 

ʩʧʝʨʤʦʧʣʘʟʤʝ ʙʳʣʘ ʚʳʰʝ ʠ ʜʦʩʪʦʚʝʨʥʦ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʞʝʨʝʙʮʦʚ 1-ʦʡ ʛʨʫʧʧʳ (ʩ 

ʥʠʟʢʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ) (P <0,05). 

ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ ʩʧʝʨʤʦʧʣʘʟʤʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ ʧʨʠ ʦʪʙʦʨʝ 

ʞʝʨʝʙʮʦʚ ʩ ʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ. 
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ɸʂʊʀɺʅʆʉʊʔ ʉʋʇɽʈʆʂʉʀɼɼʀʉʄʋʊɸɿʓ ɺ ʉʇɽʈʄʆʇʃɸɿʄɽ ʀ ʂɸʏɽʉʊɺʆ 

ʉʇɽʈʄʓ ɾɽʈɽɹʎʆɺ 

 

ʈʦʤʘʥʦʚʘ ɸ.ʀ., ɸʪʨʦʱʝʥʢʦ ʄ.ʄ., ʌʨʦʣʦʚʘ ʅ.ɸ., ʐʠʨʦʢʦʚʘ ʆ.ɺ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʬʝʨʤʝʥʪʘ ï ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ (ʉʆɼ) ʚ ʩʧʝʨʤʦʧʣʘʟʤʝ ʫ ʞʝʨʝʙʮʦʚ ʩ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ (ʇʇ) ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. ʋ ʞʝʨʝʙʮʦʚ ʩ ʚʳʩʦʢʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ 

ʧʦʜʚʠʞʥʦʩʪʴʶ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʘʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ ʩʧʝʨʤʦʧʣʘʟʤʝ ʙʳʣʘ ʚʳʰʝ 

ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʛʨʫʧʧʳ ʞʝʨʝʙʮʦʚ ʩ ʥʠʟʢʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (P <0,05). ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ 

ʘʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʚ ʩʧʝʨʤʦʧʣʘʟʤʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ ʧʨʠ ʦʪʙʦʨʝ ʞʝʨʝʙʮʦʚ ʩ ʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ.  

 

SUPEROXIDE DISMUTASE ACTIVITY IN SEMINAL PLASMA AND SEMEN QUALITY OF 

STALLIONS 

 

Romanova A.I., Atroshchenko M.M., Frolova N.A., Shirokova O.V. 

Summary 

 

The aim of this study was to study the activity of the antioxidant enzyme superoxide 

dismutase (SOD) in the seminal plasma of stallions with high and low progressive motility (PP) of 

spermatozoa. In stallions with high progressive sperm motility the activity of superoxide dismutase 

in the seminal plasma was higher and significantly differed from the SOD activity in the group of 

stallions with low progressive sperm motility (P <0.05). Based on the research results we assume 

that the activity of superoxide dismutase in the seminal plasma can be used as a biochemical marker 

in the selection of stallions with the best sperm quality indicators. 
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ɺʃʀʗʅʀɽ ʉʍɽʄʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇʈɽʇɸʈɸʊɸ çʈʆʅʂʆʃɽʁʂʀʅÈè ʅɸ 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʂʈʆɺʀ ʋ ʃʆʐɸɼɽʁ 
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ʇʘʨʘʟʠʪʘʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʞʠʚʦʪʥʳʭ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʥʝʪʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʩʣʦʞʥʷʶʪ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʧʣʦʪʴ ʜʦ 

ʛʠʙʝʣʠ, ʥʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʫʭʫʜʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ɺ ʢʦʥʝʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, 

ʧʘʨʘʟʠʪʦʬʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʝʝ 80 

ʚʠʜʘʤʠ ʛʝʣʴʤʠʥʪʦʚ. ʇʘʨʘʟʠʪʘʨʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʣʦʰʘʜʝʡ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 

ʦʪʢʣʦʥʝʥʠʷʭ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʩʥʠʞʝʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [5]. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʞʠʚʦʪʥʳʭ ʢ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ [1]. 

ʋ ʪʝʣʷʪ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʨʘʞʝʥʳ 

(ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʸʤ) ʥʝʤʘʪʦʜʠʨʫʩʘʤʠ ʚ 

ʢʨʦʚʠ ʦʙʥʘʨʫʞʠʚʘʣʠ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ, ʫʨʦʚʥʷ 

ʛʝʤʦʛʣʦʙʠʥʘ, ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ ʙʝʣʢʘ, ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ, ʟʘ ʩʯʸʪ 

ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʘʤʠʥʘʟ. ʉ 

ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʘ ʪʝʣʷʪʘʤ ʧʨʦʚʝʣʠ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʶ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ ʤʝʩʷʮ. 

[16].  ʉ ʮʝʣʴʶ ʦʯʠʱʝʥʠʷ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ ʦʪ ʛʝʣʴʤʠʥʪʦʚ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘʨʷʜʫ ʩ 

ʫʥʠʯʪʦʞʝʥʠʝʤ ʛʝʣʴʤʠʥʪʦʚ ʵʪʠ ʩʨʝʜʩʪʚʘ 

ʦʢʘʟʳʚʘʶʪ, ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʝʨʝ, 

ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʳʭ [6]. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ 

ʩʣʫʞʠʪ ʬʘʢʪ ʨʘʟʚʠʪʠʷ ʣʝʡʢʦʧʝʥʠʠ ʫ 

ʣʦʰʘʜʝʡ ʯʝʨʝʟ 15 ʩʫʪʦʢ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʧʘʩʪʳ çʕʢʚʠʩʝʢʪè ʠʟ ʨʘʩʯʸʪʘ ï 2 ʛ ʧʘʩʪʳ ʥʘ 

100 ʢʛ ʤʘʩʩʳ ʪʝʣʘ [15]. ʅʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʦʚ ʥʘ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʦʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʪʨʝʩʩʦʨʥʦʝ. ʆʜʥʘʢʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʨʝʩʩʘ [3]. ʇʨʠ ʵʪʦʤ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ 

ʧʨʦʮʝʩʩʳ ʫ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʵʨʠʪʨʦʮʠʪʘʨʥʦʤ, ʠ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʤ ʧʫʣʝ 

ʢʣʝʪʦʢ. ɸʜʘʧʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʤʘʤ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʝʩʩʘ ʠ ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʪʝʢʘʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʧʫʪʠ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʪʨʦʧʥʦʛʦ ʠ 

ʘʜʘʧʪʘʛʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ 

çʈʦʥʢʦʣʝʡʢʠʥÈè. ʕʪʦ ʚʝʱʝʩʪʚʦ 

ʩʠʥʪʝʪʠʯʝʩʢʦʝ, ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ 

ʵʥʜʦʛʝʥʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-2, ʝʛʦ ʧʦʣʫʯʘʶʪ 

ʚʚʝʜʝʥʠʝʤ ʚ ʷʜʨʦ ʜʨʦʞʞʝʡ Saccbaromyces 

cerevisiae ʛʝʥʘ ʯʝʣʦʚʝʢʘ ʀʃ-2. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʀʃ-2 ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʉʆʕ, 

ʬʦʨʤʫʣʘ ʢʨʦʚʠ [14]. ʀʤʤʫʥʦʪʝʨʘʧʠʷ 

ʈʦʥʢʦʣʝʡʢʠʥʦʤ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝʤ ʧʦʙʦʯʥʳʭ, ʠʤʤʫʥʦʪʨʦʧʥʳʭ 

ʵʬʬʝʢʪʦʚ [17]. ʆʥ ʙʝʟʚʨʝʜʝʥ, ʥʝ ʠʤʝʝʪ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ, ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪʩʷ, 

ʤʝʪʦʜʠʢʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʩʪʘ ʠ 

ʜʦʩʪʫʧʥʘ ʚʨʘʯʫ ʣʶʙʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ [8]. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ ʩʭʝʤʫ 

ʚʚʝʜʝʥʠʷ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʣʦʰʘʜʷʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ 
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ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ çʈʦʥʢʦʣʝʡʢʠʥÈè ʚ 

ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ 

ʥʘ ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʭʝʤʳ ʚʚʝʜʝʥʠʷ 

çʈʦʥʢʦʣʝʡʢʠʥÈè ʣʦʰʘʜʷʤ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʝʥʪʠʟʘʮʠʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʛʦʤʝʦʩʪʘʟʘ ʙʳʣ ʧʨʦʚʝʜʸʥ ʦʧʳʪ ʥʘ 

ʞʠʚʦʪʥʳʭ ʫʯʝʙʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʢʦʥʶʰʥʠ 

ɹʨʷʥʩʢʦʛʦ ɻɸʋ. ʄʝʪʦʜʦʤ ʧʘʨʥʳʭ ʘʥʘʣʦʛʦʚ 

(ʩ ʫʯʸʪʦʤ ʧʦʨʦʜʳ ʠ ʚʦʟʨʘʩʪʘ) 

ʩʢʦʤʧʦʥʦʚʘʣʠ ʪʨʠ ʛʨʫʧʧʳ ʣʦʰʘʜʝʡ 

ʪʨʘʢʝʥʝʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʧʷʪʴ ʞʠʚʦʪʥʳʭ ʚ 

ʢʘʞʜʦʡ. ʃʦʰʘʜʷʤ ʚʩʝʭ ʪʨʸʭ ʛʨʫʧʧ 

ʧʦʜʦʧʳʪʥʳʭ ʣʦʰʘʜʝʡ ʧʨʦʚʝʣʠ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʶ ʧʨʝʧʘʨʘʪʦʤ çɸʣʴʚʝʪè. 

ʏʝʨʝʟ 8 ʩʫʪʦʢ ʧʦʩʣʝ ʵʪʦʛʦ ʣʦʰʘʜʷʤ ʚʪʦʨʦʡ 

(II) ʠ ʪʨʝʪʴʝʡ (III) ʛʨʫʧʧ ʚʥʫʪʨʠʚʝʥʥʦ 

ʚʚʦʜʠʣʠ çʈʦʥʢʦʣʝʡʢʠʥÈè ʚ ʦʜʠʥʘʢʦʚʦʡ 

ʩʫʤʤʘʨʥʦʡ ʜʦʟʝ (500000 ʄɽ ʥʘ 1 ʛʦʣʦʚʫ), 

ʥʦ ʧʦ ʨʘʟʥʳʤ ʩʭʝʤʘʤ: 1 ʩʭʝʤʘ - ʞʠʚʦʪʥʳʤ 

ʚʪʦʨʦʡ (II) ʛʨʫʧʧʳ ï ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ 3 

ʨʘʟʘ ʯʝʨʝʟ 24 ʯʘʩʘ; 2 ʩʭʝʤʘ - ʞʠʚʦʪʥʳʤ 

ʪʨʝʪʴʝʡ (III) ʛʨʫʧʧʳ ï ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ 

3 ʨʘʟʘ ʯʝʨʝʟ 72 ʯʘʩʘ. ʃʦʰʘʜʠ ʧʝʨʚʦʡ (I) 

ʛʨʫʧʧʳ ʙʳʣʠ ʢʦʥʪʨʦʣʴʥʳʤʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʣʝʪʦʢ ʢʨʦʚʠ ʫ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʣʦʰʘʜʝʡ ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ 

ʠʟ ʷʨʸʤʥʦʡ ʚʝʥʳ ʙʨʘʣʠ ʧʨʦʙʳ ʢʨʦʚʠ. 

ʇʝʨʚʦʝ ʚʟʷʪʠʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʫ 

ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʝʨʝʜ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʝʡ, ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ. 

ɺʪʦʨʦʝ ʚʟʷʪʠʝ ʢʨʦʚʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʯʝʨʝʟ 

8 ʩʫʪʦʢ ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʜʣʷ 

ʦʮʝʥʢʠ ʝʸ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʘʚ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ. ʊʨʝʪʴʝ ʚʟʷʪʠʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ 

ʯʝʨʝʟ 15 ʩʫʪʦʢ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʧʳʪʘ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʩʭʝʤ ʚʚʝʜʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ 

ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʣʦʰʘʜʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

ɺʩʝ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ 

ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʚʝʪʝʨʠʥʘʨʥʳʤ ʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʚʩʝ ʦʥʠ ʧʦʣʫʯʘʣʠ 

ʨʘʮʠʦʥ, ʧʨʠʥʷʪʳʡ ʚ ʭʦʟʷʡʩʪʚʝ (ʆʈ), 

ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʥʦʨʤʘʤ, 

ʠʟʣʦʞʝʥʥʳʤ ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʂʘʣʘʰʥʠʢʦʚʘ ɸ.ʇ. [10]. ɸʙʩʦʣʶʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʣʝʡʢʦʮʠʪʦʚ (109/ʣ), 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ 

ʨʘʟʥʳʭ ʪʠʧʦʚ (ʥʝʡʪʨʦʬʠʣʦʚ, ʣʠʤʬʦʮʠʪʦʚ, 

ʤʦʥʦʮʠʪʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʙʘʟʦʬʠʣʦʚ), 

ʵʨʠʪʨʦʮʠʪʦʚ (1012/ʣ) ʠ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ 

ʠʥʜʝʢʩʦʚ ʦʧʨʝʜʝʣʷʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʛʝʤʘʥʘʣʠʟʘʪʦʨʦʤ URLT-3020 ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʠ 

çɺʝʪʝʨʠʥʘʨʥʘʷ ʢʣʠʥʠʢʘ ʜʦʢʪʦʨʘ 

ɺʘʩʠʣʴʝʚʦʡ ʊ.ʖ.è ʛ. ɹʨʷʥʩʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʧʦʣʥʦʤ 

ʩʦʛʣʘʩʦʚʘʥʠʠ ʩ ʥʦʨʤʘʤʠ ʵʪʠʢʠ, 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ 

ʧʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʣʶʙʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʧʨʠʥʷʪʘ ʚ ʉʪʨʘʩʙʫʨʛʝ 18 ʤʘʨʪʘ 1986 ʛʦʜʘ ʠ 

ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚ ʉʪʨʘʩʙʫʨʛʝ 15 ʠʶʥʷ 

2006 ʛʦʜʘ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʪʝʩʪʘ 

[13]. ɼʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʩʯʠʪʘʣʠ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʈ <0,05. 

ɿʘ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʝʥʠʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʧʨʠʥʠʤʘʣʠ 

ʜʠʘʧʘʟʦʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [9, 

11]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʙʩʦʣʶʪʥʦʝ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʡʢʦʮʠʪʦʚ (109/ʣ) ʚʩʝʭ ʪʠʧʦʚ ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧ ʚʦ ʚʩʝ 

ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ (ʪʘʙʣʠʮʘ 

1) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʠʥʪʝʨʚʘʣʘʤ ʥʦʨʤʳ. 

ɼʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫ 

ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠ ʚʦ 

ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʇʨʠ 

ʵʪʦʤ ʯʝʨʝʟ 15 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ 

ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 11,23 % ʠ 

ʢ ʩʥʠʞʝʥʠʶ ʫ ʣʦʰʘʜʝʡ II ʠ III  ʛʨʫʧʧ ʥʘ 

1,48 ʠ 1,19 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʝʥʜʝʥʮʠʶ ʢ ʥʘʯʘʣʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʚʚʝʜʝʥʠʝ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʘ ʫ ʣʦʰʘʜʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʨʘʟʚʠʪʠʶ ʵʪʦʛʦ 

ʦʪʚʝʪʘ ʫ ʣʦʰʘʜʝʡ, ʧʦʣʫʯʘʚʰʠʭ 

ʨʦʥʢʦʣʝʡʢʠʥ ʯʝʨʝʟ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ. 
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ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʈʦʥʢʦʣʝʡʢʠʥÈè ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʣʝʡʢʦʛʨʘʤʤʳ ʣʦʰʘʜʝʡ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 1 ʚʟʷʪʠʝ 2 ʚʟʷʪʠʝ 3 ʚʟʷʪʠʝ 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 

I, n=5 11,16Ñ1,05 10,86Ñ0,84 12,08Ñ0,43 

II , n=5 8,84Ñ1,15 10,78Ñ1,03 10,62Ñ1,04 

III , n=5 9,66Ñ1,39 11,74Ñ0,88 11,60Ñ0,77 

ʃʠʤʬʦʮʠʪʳ, % 

I, n=5 32,2Ñ2,73 34,2Ñ3,6 31,8Ñ2,76 

II , n=5 48Ñ3,95* 47,6Ñ4,46 44Ñ3,19* 

III , n=5 30,6Ñ7,34 48,4Ñ6,39 34Ñ3,99 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ, % 

I, n=5 0,4Ñ0,24 0,4Ñ0,24 0Ñ0 

II , n=5 0Ñ0 0,6Ñ0,4 0Ñ0 

III , n=5 0,4Ñ0,4 0,2Ñ0,2 0Ñ0 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ, % 

I, n=5 62,4Ñ2,27 62,4Ñ3,36 65,8Ñ2,96 

II , n=5 47,6Ñ2,94* 48,6Ñ3,97* 53,6Ñ3,12* 

III , n=5 65 Ñ7,39 48,4Ñ5,46 61,6Ñ4,15 

ʄʦʥʦʮʠʪʳ, % 

I, n=5 3,00 Ñ1,34 1,60Ñ0,40 1,60Ñ0,40 

II , n=5 1,80Ñ 0,58 1,2 0Ñ0,20 1,80Ñ0,80 

III , n=5 2,00Ñ0,32 1,80Ñ0,86 2,20Ñ0,86 

ʕʦʟʠʥʦʬʠʣʳ, % 

I, n=5 2,00Ñ1,52 1,40Ñ0,51 0,80Ñ0,20 

II , n=5 2,60Ñ1,33 2,00Ñ0,71 0,60Ñ0,60 

III , n=5 2,00Ñ ,14 1,00Ñ0,77 2,20Ñ1,07 

ɹʘʟʦʬʠʣʳ, % 

I, n=5 0Ñ0 0Ñ0 0Ñ0 

II , n=5 0Ñ0 0Ñ0 0Ñ0 

III , n=5 0Ñ0 0Ñ0 0Ñ0 

ɿʘʤʝʯʘʥʠʝ, ʟʜʝʩʴ ʠ ʜʘʣʝʝ: * - ʈ <0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ 

Å - ʈ <0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʣʦʰʘʜʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

æ - ʈ <0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʧʝʨʚʦʤ ʠʣʠ ʚʪʦʨʦʤ ʚʟʷʪʠʠ ʢʨʦʚʠ 

 

ʇʝʨʝʜ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʝʡ (ʚ ʥʘʯʘʣʝ 

ʦʧʳʪʘ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʠʤʬʦʮʠʪʦʚ (%) ʚ 

ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʪʨʸʭ ʛʨʫʧʧ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʟʥʘʯʝʥʠʡ, ʥʦ ʫ ʞʠʚʦʪʥʳʭ II ʛʨʫʧʧʳ ʙʳʣʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʣʦʰʘʜʝʡ I ʠ III  ʛʨʫʧʧ ʥʘ 49,07 

% (ʈ <0,05) ʠ 56,86 (ʈ >0,05) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʝʨʝʟ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ 

ʣʠʤʬʦʮʠʪʦʚ (%) ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ 

ʪʨʸʭ ʛʨʫʧʧ ʪʘʢʞʝ ʥʘʭʦʜʠʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʢʨʦʚʠ 

ʫ ʣʦʰʘʜʝʡ I ʠ III  ʛʨʫʧʧ ʙʳʣ ʦʪʤʝʯʝʥ ʨʦʩʪ 

ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 6,21 ʠ 58,17 

% (ʈ >0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʫ ʣʦʰʘʜʝʡ II 

ʛʨʫʧʧʳ ï ʢ ʩʥʠʞʝʥʠʶ ʥʘ 0,83 % (ʈ >0,05) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʦʧʳʪʘ. 

ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʯʝʨʝʟ 15 

ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ) ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʣʠʤʬʦʮʠʪʦʚ (%) ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ 

ʪʨʸʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʫ 

ʞʠʚʦʪʥʳʭ II ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ, ʢʘʢ ʠ ʧʝʨʝʜ 

ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʫ ʣʦʰʘʜʝʡ 

I ʛʨʫʧʧʳ ʥʘ 38,36 % (ʈ <0,05). ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧ 

ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ ʥʘ 

7,02, 7,56 ʠ 29,75 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʯʝʨʝʟ 

8 ʩʫʪʦʢ ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ, ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʘʷ ʫ ʣʦʰʘʜʝʡ 

III  ʛʨʫʧʧʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʥʜʝʥʮʠʶ ʢ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʥʦʤʫ ʧʝʨʝʭʦʜʫ 

ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʢʨʦʚʝʥʦʩʥʦʛʦ ʨʫʩʣʘ ʚ 

ʣʠʤʬʦʠʜʥʳʝ ʪʢʘʥʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʘʥʪʠʛʝʥʘʤ ʫ 

ʣʦʰʘʜʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʨʦʥʢʦʣʝʡʢʠʥÈ 3 

ʨʘʟʘ ʯʝʨʝʟ 72 ʯʘʩʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ I 

ʠ III  ʛʨʫʧʧ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ 

(%) ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʜʠʘʧʘʟʦʥʝ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʫ 

ʣʦʰʘʜʝʡ II ʛʨʫʧʧʳ ʠʭ ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 
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ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʣʦʰʘʜʝʡ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʠʢʨʦʬʘʛʦʮʠʪʘʭ ʠʣʠ 

ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʦʣʦʜʳʭ ʢʣʝʪʦʢ. ʏʝʨʝʟ 8 

ʩʫʪʦʢ ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ (%) ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ I, II  ʠ 

III  ʛʨʫʧʧ ʪʘʢʞʝ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʦ ʝʩʣʠ ʠʭ ʫʨʦʚʝʥʴ 

ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ I ʠ III  ʛʨʫʧʧ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʩ,̫ ʪʦ ʫ ʣʦʰʘʜʝʡ II 

ʛʨʫʧʧʳ ʵʪʠ ʢʣʝʪʢʠ ʧʦʷʚʠʣʠʩʴ ʩ 

ʘʢʪʠʚʠʟʘʮʠʝʡ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ 

ʚʚʝʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʤ ʯʫʞʝʨʦʜʥʦʛʦ 

ʚʝʱʝʩʪʚʘ (ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʘ). ʇʦ 

ʦʢʦʥʯʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʯʝʨʝʟ 15 ʩʫʪʦʢ 

ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ) ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ ʚʠʜʠʤʦ, 

ʩʚʷʟʘʥʦ ʩ ʠʭ ʘʢʪʠʚʥʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʚ 

ʟʨʝʣʳʝ ʬʦʨʤʳ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ 

ʵʪʠʭ ʢʣʝʪʢʘʭ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʥʘʯʘʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʦʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʥʦ ʫ ʣʦʰʘʜʝʡ 

II ʛʨʫʧʧʳ ʙʳʣʦ ʥʘ 23,72 % (ʈ <0,05) ʥʠʞʝ, 

ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ. ʏʝʨʝʟ 8 ʩʫʪʦʢ 

ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ (%) ʚ ʢʨʦʚʠ 

ʫ ʣʦʰʘʜʝʡ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʘʥʠʮ. ʇʨʠ ʵʪʦʤ ʫ ʞʠʚʦʪʥʳʭ I ʠ II ʛʨʫʧʧ 

ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʢʣʝʪʦʢ ʧʦʯʪʠ ʥʝ 

ʠʟʤʝʥʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 

ʦʧʳʪʘ, ʘ ʫ ʣʦʰʘʜʝʡ III  ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʠʭ ʯʠʩʣʘ ʥʘ 25,54 % (ʈ >0,05) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʦʧʳʪʘ. ʇʨʠ ʪʨʝʪʴʝʤ 

ʚʟʷʪʠʠ ʢʨʦʚʠ (ʯʝʨʝʟ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ 

ʧʝʨʠʦʜʘ) ʫ ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧ ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʚʳʰʝʥʠʶ ʯʠʩʣʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʥʘ 5,45, 10,29 ʠ 27,27 

% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʚ 

ʢʨʦʚʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʫ 

ʣʦʰʘʜʝʡ II ʛʨʫʧʧʳ ʦʩʪʘʚʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ (ʥʘ 18,54 

%, ʈ <0,05). 

ʋʨʦʚʝʥʴ ʤʦʥʦʮʠʪʦʚ (%) ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʥʘʯʘʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʠʤʝʣ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʤʝʞʛʨʫʧʧʦʚʦʡ ʨʘʟʥʠʮʳ ʠ ʥʝ ʚʳʭʦʜʠʣ ʟʘ 

ʧʨʝʜʝʣʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʦ 

ʧʨʦʰʝʩʪʚʠʠ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ 

I, II  ʠ III  ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʩʥʠʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 28,67, 33,33 ʠ 10,00 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [12]. 

ʏʝʨʝʟ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʫ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩʦʜʝʨʞʘʥʠʝ ʤʦʥʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʘ ʫ ʣʦʰʘʜʝʡ II 

ʠ III  ʛʨʫʧʧ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ 

ʵʪʠʭ ʢʣʝʪʦʢ ʥʘ 50,00 ʠ 22,22 % (ʈ >0,05). 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ 

(ʩ ʫʯʸʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ) 

ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʛʦʤʝʦʩʪʘʟʘ ʫ ʣʦʰʘʜʝʡ, 

ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠ ʨʦʥʢʦʣʝʡʢʠʥÈ 

(ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʭʝʤʳ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ). 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʦʟʠʥʦʬʠʣʴʥʳʭ ʣʝʡʢʦʮʠʪʦʚ (%) ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʝʨʝʜ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʛʨʘʥʠʮʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦʜʦʧʳʪʥʳʭ ʣʦʰʘʜʝʡ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʉʧʫʩʪʷ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʩʥʠʞʝʥʠʶ ʥʘ 30,0, 23,08 ʠ 50,0 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʩʪʨʝʩʩʦʨʥʦʡ ʨʝʘʢʮʠʠ [7]. ʏʝʨʝʟ 15 ʩʫʪʦʢ 

ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʣʦʰʘʜʝʡ I ʠ II ʛʨʫʧʧ 

ʩʦʭʨʘʥʠʣʘʩʴ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ 

ʵʦʟʠʥʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ (ʩ ʫʯʸʪʦʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ): ʢ 

ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʵʪʠʭ ʢʣʝʪʦʢ ʥʘ 42,86 ʠ 

70,0 % (ʈ >0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʢ 

ʧʦʚʳʰʝʥʠʶ ï ʫ ʣʦʰʘʜʝʡ III  ʛʨʫʧʧʳ ʥʘ 

120,0 % (ʈ>0,05). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʪʨʝʩʩʦʨʥʦʡ ʨʝʘʢʮʠʠ 

ʫ ʣʦʰʘʜʝʡ I ʠ II ʛʨʫʧʧ ʠ ʪʝʥʜʝʥʮʠʶ ʢ 

ʟʘʚʝʨʰʝʥʠʶ ʝʸ ʫ ʣʦʰʘʜʝʡ III  ʛʨʫʧʧʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʦʥʢʦʣʝʡʢʠʥʘ ʧʦ ʚʪʦʨʦʡ ʩʭʝʤʝ ʦʙʫʩʣʦʚʠʣʦ 

ʪʝʥʜʝʥʮʠʶ ʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ 
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ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʜʘʧʪʘʮʠʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʛʦʤʝʦʩʪʘʟʘ. 

ɺ ʧʨʦʙʘʭ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʝ 

ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʙʘʟʦʬʠʣʳ ʥʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ, ʯʪʦ ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʥʦʨʤʳ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʥʘʤʠʢʘ 

ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚ ʢʨʦʚʠ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʦʥʮʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ (ʯʝʨʝʟ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ 

ʧʝʨʠʦʜʘ) ʫ ʞʠʚʦʪʥʳʭ 1, II, III  ʛʨʫʧʧ 

ʦʙʨʘʪʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʟʤʝʥʝʥʠʶ 

ʫʨʦʚʥʷ ʚ ʢʨʦʚʠ ʣʦʰʘʜʝʡ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʯʫʞʝʨʦʜʥʳʡ ʘʥʪʠʛʝʥ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʚʳʨʘʞʝʥʥʦʡ ʫ ʣʦʰʘʜʝʡ III  ʛʨʫʧʧʳ. 

ʊʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʤʦʥʦʮʠʪʦʚ 

ʠ ʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʯʝʨʝʟ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʩʪʨʝʩʩʦʨʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʣʦʰʘʜʝʡ, ʘ 

ʚʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʤ ʨʦʥʢʦʣʝʡʢʠʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʜʘʧʪʘʮʠʠ ʩʧʫʩʪʷ 8 ʩʫʪʦʢ 

ʧʦʩʣʝ ʝʛʦ ʚʚʝʜʝʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʙʳʣ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥ ʫ ʣʦʰʘʜʝʡ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʧʨʝʧʘʨʘʪ ʧʦ ʚʪʦʨʦʡ 

ʩʭʝʤʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ (1012/ʣ) ʚ 

ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ 

ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʭʦʜʠʣʦʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʟʥʘʯʝʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ (ʊʘʙʣʠʮʘ 2).  

  

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ çʈʦʥʢʦʣʝʡʢʠʥÈè ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʵʨʠʪʨʦʛʨʘʤʤʳ ʣʦʰʘʜʝʡ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 1 ʚʟʷʪʠʝ 2 ʚʟʷʪʠʝ 3 ʚʟʷʪʠʝ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 

I, n=5 7,85Ñ0,38 8,09Ñ0,32 8,37Ñ0,22 

II , n=5 7,18Ñ0,26 8,26Ñ0,27 8,31Ñ0,34 

III , n=5 7,70Ñ0,78 7,65Ñ0,3 8,24Ñ0,36 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʜʣ 

I, n=5 13,74Ñ0,57 14,08Ñ0,24 14,44Ñ0,49 

II , n=5 12,14Ñ0,37 14,10Ñ0,05æ 14,02Ñ0,73 

III , n=5 13,12Ñ1,51 13,70Ñ0,49 13,86Ñ0,75 

ɻʝʤʘʪʦʢʨʠʪ, % 

I, n=5 39,42Ñ1,85 41,12Ñ1,04 42,22Ñ1,61 

II , n=5 34,78Ñ1,25 40,38Ñ1,88 40,50Ñ2,12 

III , n=5 37,80Ñ4,59 38,92Ñ1,68 40,70Ñ2,46 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʘ, ʬʣ 

I, n=5 50,44Ñ1,97 51,24Ñ2,51 50,38Ñ2,08 

II , n=5 48,72Ñ2,16 49,00Ñ2,19 48,84Ñ2,07 

III , n=5 48,68Ñ1,70 49,20Ñ1,44 49,32Ñ1,52 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ 

(MCH), ʧʛ 

I, n=5 17,52Ñ0,67 17,46Ñ0,74 17,22Ñ0,66 

II , n=5 16,94Ñ0,74 17,04Ñ0,65 16,82Ñ0,57 

III , n=5 16,88Ñ0,45 17,26Ñ0,49 16,76Ñ0,43 

ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ 

(MCMH), ʛ/ʜʣ 

I, n=5 34,86Ñ0,22 34,24Ñ0,32 34,30Ñ0,24 

II , n=5 36,86Ñ0,25* 34,94Ñ0,32æ 34,58Ñ0,44 

III , n=5 34,82Ñ0,36Å 35,22Ñ0,34 34,12Ñ0,44 

RDW_CV, % 

I, n=5 16,74Ñ0,22 17,20Ñ0,21 16,54Ñ0,14 

II , n=5 16,42Ñ0,25 16,54Ñ0,29 16,58Ñ0,47 

III , n=5 16,76Ñ0,22 16,78Ñ0,29 16,96Ñ0,24 

RDW_SD, ʬʣ 

I, n=5 29,14Ñ1,12 29,26Ñ1,34 28,46Ñ1,14 

II , n=5 27,06Ñ1,22 26,92Ñ1,15 27,62Ñ1,15 

III , n=5 27,48Ñ1,03 27,88Ñ0,79 28,22Ñ0,76 

 

ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʟʥʘʯʝʥʠʷ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʣʦʰʘʜʝʡ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʇʦ ʠʩʪʝʯʝʥʠʠ 8 

ʩʫʪʦʢ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ çɸʣʴʚʝʪè ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ I ʠ 

II ʛʨʫʧʧ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ 
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ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʥʘ 3,06 ʠ 15,04 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʢ ʩʥʠʞʝʥʠʶ ʫ ʞʠʚʦʪʥʳʭ 

III  ʛʨʫʧʧʳ ʥʘ 1,92 %. ʏʝʨʝʟ 15 ʩʫʪʦʢ 

ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧʳ ʥʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʥʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ 2 ʚʟʷʪʠʠ 

ʢʨʦʚʠ ʥʘ 3,46, 0,61 ʠ 7,71 %, (ʈ >0,05) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ 

ʫ ʣʦʰʘʜʝʡ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʝʨʝʜ 

ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʚʳʭʦʜʠʣʘ ʟʘ 

ʧʨʝʜʝʣʳ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʟʥʘʯʝʥʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʫ ʣʦʰʘʜʝʡ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ. ʉʧʫʩʪʷ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʡ ʤʝʞʛʨʫʧʧʦʚʦʡ 

ʨʘʟʥʠʮʳ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 16,14 % ʚ 

ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ II ʛʨʫʧʧʳ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʧʦʢʘʟʘʪʝʣʶ ʧʨʠ ʧʝʨʚʦʤ ʚʟʷʪʠʠ ʢʨʦʚʠ 

ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʫʨʦʚʥʷ 

ʫ ʞʠʚʦʪʥʳʭ I ʠ III  ʛʨʫʧʧ (ʥʘ 2,47 ʠ 4,42 %, 

ʈ >0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʨʠ 3 ʚʟʷʪʠʠ ʢʨʦʚʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ 1 ʚʟʷʪʠʠ 

ʢʨʦʚʠ, ʥʝ ʦʪʤʝʯʝʥʦ. ʇʨʠ ʵʪʦʤ ʯʝʨʝʟ 15 

ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʫ ʞʠʚʦʪʥʳʭ I ʠ 

III  ʛʨʫʧʧ ʥʘ 2,56 ʠ 1,17 % (ʈ >0,05) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʝʨʝʜ 

ʚʚʝʜʝʥʠʝʤ ʨʦʥʢʦʣʝʡʢʠʥʘ. ʋ ʞʠʚʦʪʥʳʭ II 

ʛʨʫʧʧʳ, ʥʘʧʨʦʪʠʚ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʤʝʯʝʥʘ 

ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 0,57 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʝʨʝʜ 

ʚʚʝʜʝʥʠʝʤ ʨʦʥʢʦʣʝʡʢʠʥʘ. 

ʇʦʢʘʟʘʪʝʣʴ ʛʝʤʘʪʦʢʨʠʪʘ ʚ ʢʨʦʚʠ ʫ 

ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʝʨʝʜ ʝʛʦ ʥʘʯʘʣʦʤ, ʥʝ 

ʚʳʭʦʜʠʣ ʟʘ ʧʨʝʜʝʣʳ ʥʦʨʤʘʪʠʚʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʚʝʣʠʯʠʥʳ ʛʝʤʘʪʦʢʨʠʪʘ ʫ ʣʦʰʘʜʝʡ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ. ʉ ʧʨʦʰʝʩʪʚʠʝʤ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çɸʣʴʤʝʪè ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʡ ʤʝʞʛʨʫʧʧʦʚʦʡ 

ʨʘʟʥʠʮʳ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʚʳʰʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 

ʦʧʳʪʘ ʛʝʤʘʪʦʢʨʠʪʘ ʥʘ 4,31, 16,10 ʠ 2,96 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʝʨʝʟ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʦʧʳʪʘ 

ʥʝ ʦʪʤʝʯʝʥʦ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʧʦʚʳʰʝʥʠʶ 

ʛʝʤʘʪʦʢʨʠʪʘ ʫ ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧ ʥʘ 

2,67, 0,3 ʠ 4,57 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʚʪʦʨʦʤ ʚʟʷʪʠʠ ʢʨʦʚʠ. 

ʉʨʝʜʥʠʡ ʦʙʲʸʤ ʵʨʠʪʨʦʮʠʪʦʚ (MCV) 

ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧ ʚ ʥʘʯʘʣʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʠʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ 

ʞʠʚʦʪʥʳʭ ʪʨʸʭ ʛʨʫʧʧ. ʉʧʫʩʪʷ 8 ʩʫʪʦʢ 

ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ I, II  ʠ III  ʛʨʫʧʧ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʡ ʤʝʞʛʨʫʧʧʦʚʦʡ 

ʨʘʟʥʠʮʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 1,59, 0,57 ʠ 1,07 %, 

(ʈ>0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʮʝ 

ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ (ʯʝʨʝʟ 15 ʩʫʪʦʢ ʩ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ) ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʩʨʝʜʥʝʛʦ ʦʙʲʸʤʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫ 

ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʤʫ ʦʙʲʸʤʫ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʧʨʠ ʧʝʨʚʦʤ 

ʚʟʷʪʠʠ ʢʨʦʚʠ, ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʇʨʠ ʵʪʦʤ 

ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʩʨʝʜʥʝʛʦ ʦʙʲʸʤʘ ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʣʦʰʘʜʝʡ I 

ʠ II ʛʨʫʧʧ ʥʘ 1,58 ʠ 0,33 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠ ʧʦʚʳʰʝʥʠʶ ʥʘ 0,24 % ʫ ʣʦʰʘʜʝʡ III  

ʛʨʫʧʧʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʣʠʯʠʥʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʚʪʦʨʦʤ ʚʟʷʪʠʠ ʢʨʦʚʠ ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʞʛʨʫʧʧʦʚʦʡ ʨʘʟʥʠʮʳ. 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʵʨʠʪʨʦʮʠʪʘʭ (MCH), ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ 

ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʦʧʳʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʟʥʘʯʝʥʠʷʤ. ʄʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʉʧʫʩʪʷ 8 ʩʫʪʦʢ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʘ ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ II ʠ III  ʛʨʫʧʧ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ 

ʢ ʧʦʚʳʰʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 

ʦʧʳʪʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 0,59 ʠ 2,25 % 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ 

ʢ ʩʥʠʞʝʥʠʶ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʚ ʢʨʦʚʠ ʥʘ 0,34 

%. ʏʝʨʝʟ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʥʝ 

ʦʪʤʝʯʝʥʦ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʵʨʠʪʨʦʮʠʪʘʭ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ I, II  ʠ III  

ʛʨʫʧʧ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʣʠʯʠʥʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʚʪʦʨʦʤ ʚʟʷʪʠʠ ʢʨʦʚʠ ʥʘ 

1,37, 1,29 ʠ 2,9 %, (ʈ>0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ 

ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʢʨʦʚʠ (MCMH) ʫ ʣʦʰʘʜʝʡ II 

ʛʨʫʧʧʳ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʚʳʰʝ, 

ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ I ʠ III  ʛʨʫʧʧ ʥʘ 5,74 ʠ 5,86 

%, (ʈ <0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ 

ʧʨʦʰʝʩʪʚʠʠ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ 

ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ. ʇʨʠ ʵʪʦʤ ʚ 

ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ II ʛʨʫʧʧʳ ʚʝʣʠʯʠʥʘ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ ʥʘ 

5,21 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʧʫʩʪʷ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʧʨʝʜʝʣʸʥʥʳʤ ʯʝʨʝʟ 8 

ʩʫʪʦʢ ʩ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʦʪʤʝʯʝʥʦ, 

ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ ʫ ʣʦʰʘʜʝʡ II ʠ 

III  ʛʨʫʧʧ ʥʘ 1,03 ʠ 3,12 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʐʠʨʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʦʙʲʸʤʫ (RDW-CV, %) ʚ 

ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʄʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʉʧʫʩʪʷ 8 ʩʫʪʦʢ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʘ ʦʪʤʝʯʝʥʘ 

ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʰʠʨʠʥʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʦʙʲʸʤʫ ʫ 

ʞʠʚʦʪʥʳʭ I, II  ʠ III  ʛʨʫʧʧ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʥʘ 2,75, 0,73 ʠ 0,12 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

(ʯʝʨʝʟ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ) 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʟʥʘʯʝʥʠʷʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ 2 ʚʟʷʪʠʠ ʢʨʦʚʠ ʥʝ 

ʦʪʤʝʯʝʥʦ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ ʫ 

ʣʦʰʘʜʝʡ I ʛʨʫʧʧʳ ʥʘ 3,84 % ʠ ʧʦʚʳʰʝʥʠʶ 

ʫ ʞʠʚʦʪʥʳʭ II ʠ III  ʛʨʫʧʧ ʥʘ 0,24 ʠ 1,01 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʝʥʜʝʥʮʠʶ ʢ ʙʦʣʴʰʝʤʫ ʥʘʧʨʷʞʝʥʠʶ 

ʧʨʦʮʝʩʩʦʚ ʵʨʠʪʨʦʧʦʵʟʘ ʫ ʞʠʚʦʪʥʳʭ, 

ʧʦʣʫʯʘʚʰʠʭ ʨʦʥʢʦʣʝʡʢʠʥ ʠ ʫʛʥʝʪʝʥʠʶ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʣʦʰʘʜʝʡ, ʧʦʣʫʯʘʚʰʠʭ 

ʪʦʣʴʢʦ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢ. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʦʙʲʸʤʦʤ ʩʘʤʦʛʦ 

ʙʦʣʴʰʦʛʦ ʠ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʵʨʠʪʨʦʮʠʪʘ 

(RDW-SD, ʬʣ.) ʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʞʛʨʫʧʧʦʚʦʡ ʨʘʟʥʠʮʳ. 

ʇʦʩʣʝ 8 ʩʫʪʦʢ, ʧʨʦʰʝʜʰʠʭ ʩʦ ʚʨʝʤʝʥʠ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ, ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʚʳʰʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʞʠʚʦʪʥʳʭ I 

ʠ III  ʛʨʫʧʧ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 0,41 ʠ 1,46 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʝʛʦ ʫ ʞʠʚʦʪʥʳʭ II ʛʨʫʧʧʳ ʥʘ 0,52 %. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʦʙʲʸʤʦʤ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ 

ʠ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʵʨʠʪʨʦʮʠʪʘ ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʠ ʪʨʝʪʴʝʤ 

ʚʟʷʪʠʠ ʢʨʦʚʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ 

ʦʪ ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʨʠ ʚʪʦʨʦʤ ʚʟʷʪʠʠ ʢʨʦʚʠ. 

ʆʜʥʘʢʦ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʦʙʲʸʤʦʤ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ 

ʠ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʵʨʠʪʨʦʮʠʪʘ ʚ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ I ʛʨʫʧʧʳ ʥʘ 2,73 % ʠ ʩ 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʧʦʚʳʰʝʥʠʶ ʫ ʣʦʰʘʜʝʡ II ʠ 

III  ʛʨʫʧʧ ʥʘ 2,60 ʠ 1,22 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʕʪʦ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʝʝ 

ʥʘʧʨʷʞʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʵʨʠʪʨʦʧʦʵʟʘ ʫ 

ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʨʦʥʢʦʣʝʡʢʠʥ ʠ 

ʫʛʥʝʪʝʥʠʶ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʣʦʰʘʜʝʡ, 

ʧʦʣʫʯʘʚʰʠʭ ʪʦʣʴʢʦ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʵʨʠʪʨʦʛʨʘʤʤʳ ʥʠ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʷ, ʥʠ 

ʚʚʝʜʝʥʠʝ ʣʦʰʘʜʷʤ ʨʦʥʢʦʣʝʡʢʠʥʘ ʥʝ 

ʦʢʘʟʘʣʠ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʫ ʞʠʚʦʪʥʳʭ 

ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʪʝʥʜʝʥʮʠʶ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ, ʩʨʝʜʥʝʛʦ 

ʦʙʲʸʤʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʦʙʲʸʤʫ 

ʯʝʨʝʟ 8 ʩʫʪʦʢ ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʧʦʵʟʘ. ʏʝʨʝʟ 15 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ 
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ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ, ʥʦ 

ʦʙʥʘʨʫʞʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ II ʛʨʫʧʧʳ 

ʠ ʩʨʝʜʥʝʛʦ ʦʙʲʸʤʘ ʵʨʠʪʨʦʮʠʪʦʚ ʫ 

ʞʠʚʦʪʥʳʭ I ʠ II ʛʨʫʧʧ, ʧʨʠ ʪʦʤ, ʯʪʦ ʫ 

ʣʦʰʘʜʝʡ III  ʛʨʫʧʧʳ ʦʩʪʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʠ 

ʩʨʝʜʥʝʛʦ ʦʙʲʸʤʘ ʵʨʠʪʨʦʮʠʪʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʷ ʦʙʫʩʣʦʚʠʣʘ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʢʠʩʣʦʨʦʜ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʝʤʦʛʣʦʙʠʥʘ. ʏʝʨʝʟ 15 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʠʩʪʦʱʘʶʪʩʷ, ʥʘ ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʦʙʲʸʤʫ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʥʠʮʳ ʧʦ ʦʙʲʸʤʫ ʩʘʤʦʛʦ 

ʙʦʣʴʰʦʛʦ ʠ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʵʨʠʪʨʦʮʠʪʘ 

ʫ ʣʦʰʘʜʝʡ II ʠ III  ʛʨʫʧʧ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʧʨʠ 

ʥʘʧʨʷʞʝʥʠʠ ʨʘʙʦʪʳ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʣʦʰʘʜʝʡ, ʧʦʣʫʯʘʚʰʠʭ 

ʨʦʥʢʦʣʝʡʢʠʥ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ 

ʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʦʡ ʨʘʙʦʪʝ ʢʨʘʩʥʦʛʦ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ 

ʵʨʠʪʨʦʮʠʪʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺʚʝʜʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ 

ʣʦʰʘʜʝʡ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʘ ʠ ʨʦʥʢʦʣʝʡʢʠʥʘ 

(ʧʦ ʦʙʝʠʤ ʩʭʝʤʘʤ) ʥʝ ʚʳʟʚʘʣʦ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʤ 

ʠ ʵʨʠʪʨʦʮʠʪʘʨʥʦʤ ʩʦʩʪʘʚʝ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʯʝʨʝʟ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʫ ʣʦʰʘʜʝʡ 

ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩʪʨʝʩʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɺʚʝʜʝʥʠʝ ʯʝʨʝʟ 8 ʩʫʪʦʢ ʧʦʩʣʝ 

ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʞʠʚʦʪʥʳʤ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʨʦʥʢʦʣʝʡʢʠʥʘ (ʧʦ ʦʙʝʠʤ ʩʭʝʤʘʤ) 

ʦʙʫʩʣʦʚʠʣʦ ʯʝʨʝʟ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʪʝʥʜʝʥʮʠʶ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʛʦʤʝʦʩʪʘʟʘ, ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʪʦʨʦʡ ʩʭʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ. 
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ɺʃʀʗʅʀɽ ʉʍɽʄʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇʈɽʇɸʈɸʊɸ çʈʆʅʂʆʃɽʁʂʀʅÈè ʅɸ 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʂʈʆɺʀ ʋ ʃʆʐɸɼɽʁ 

 

ʉʝʨʝʜʠʥʘ ɸ.ɼ., ʀʚʘʥʦʚ ɼ.ɺ., ʂʨʘʧʠʚʠʥʘ ɽ.ɺ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ 

çʈʦʥʢʦʣʝʡʢʠʥÈè ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʫ ʣʦʰʘʜʝʡ ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ. 

ɺʚʝʜʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʣʦʰʘʜʝʡ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʘ ʠ ʨʦʥʢʦʣʝʡʢʠʥʘ (ʧʦ ʦʙʝʠʤ ʩʭʝʤʘʤ) ʥʝ 

ʚʳʟʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʤ ʠ ʵʨʠʪʨʦʮʠʪʘʨʥʦʤ ʩʦʩʪʘʚʝ ʢʨʦʚʠ ʫ 

ʣʦʰʘʜʝʡ. ʇʨʠ ʵʪʦʤ ʩʧʫʩʪʷ 8 ʩʫʪʦʢ ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʫ ʣʦʰʘʜʝʡ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥʦ ʨʘʟʚʠʪʠʝ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʪʨʝʩʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʚʝʜʝʥʠʝ ʯʝʨʝʟ 8 ʩʫʪʦʢ 

ʧʦʩʣʝ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ ʞʠʚʦʪʥʳʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʨʦʥʢʦʣʝʡʢʠʥʘ (ʧʦ ʦʙʝʠʤ ʩʭʝʤʘʤ) 

ʦʙʫʩʣʦʚʠʣʦ ʯʝʨʝʟ 15 ʩʫʪʦʢ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʪʝʥʜʝʥʮʠʶ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʛʦʤʝʦʩʪʘʟʘ, 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʪʦʨʦʡ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

 

INFLUENCE OF THE USE OF THE DRUG ñRONKOLEUKINÈò ON THE 

MORPHOLOGICAL COMPOSITION OF HORSES BLOOD 

 

Seredina A.D., Ivanov D.V., Krapivina E.V. 

Summary 

 

Objective of the work is to study the influence of different regimens of using the drug 

ñRoncoleukinÈò on the morphological composition in blood of horses after deworming. 

The introduction of an antihelmintic and roncoleukin into the body of horses (according to 

both schemes) did not cause significant changes in the leukocyte and erythrocyte composition of 

blood in horses. Moreover, 8 days after deworming, the development of multidirectional trends was 

noted in the body of horses of all experimental groups, which indicate the formation of adaptive 

processes of a stressful nature. The administration of roncoleukin to the animals from the test 

groups 8 days after deworming (according to both schemes) determined after 15 days of the 

experimental period a tendency to restore homeostasis, which was more pronounced when using the 

2nd scheme of drug use. 
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ʇʘʪʦʣʦʛʠʠ ʢʦʧʳʪʝʮ ʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʠʨʦʢʫʶ ʛʨʫʧʧʫ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʙʦʣʝʟʥʝʡ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚʩʝʤʫ 

ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ. ʇʦ 

ʧʨʠʯʠʥʝ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʚʳʙʨʘʢʦʚʳʚʘʝʪʩʷ ʜʦ 34 % 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʧʨʠʤʝʨʥʦ ʫ 25 % 

ʞʠʚʦʪʥʳʭ ʩʥʠʞʘʝʪʩʷ ʬʝʨʪʠʣʴʥʦʩʪʴ, 

ʧʨʠʤʝʨʥʦ ʫ 10 % ʢʦʨʦʚ ï ʤʦʣʦʯʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʢʦʚʳʚʘʝʪʩʷ 

ʜʦ 7 % ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʢʘ, ʠ ʥʘ 4 % 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʩʝʤʝʥʝʥʠʡ ʚ 

ʭʦʟʷʡʩʪʚʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʘʪʦʣʦʛʠʷʭ 

ʢʦʧʳʪʝʮ ʥʘ ʢʦʤʧʣʝʢʩʘʭ å ʥʘ 9 % 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ 

ʫʩʣʫʛʠ, ʪʨʫʜʦʟʘʪʨʘʪʳ ʩʦʩʪʘʚʣʷʶʪ 6 %, 

ʟʘʪʨʘʪʳ ʥʘ ʣʝʯʝʥʠʝ ï 5 %. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʜʦʣʶ ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʥʠʞʘʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ 

ʢʦʨʦʚ, ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 10,3 % 

ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ [1]. ʆʜʥʠʤʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʘʪʦʣʦʛʠʡ 

ʢʦʧʳʪʝʮ ʷʚʣʷʶʪʩʷ ʣʘʤʠʥʠʪʳ, ʛʣʫʙʦʢʠʝ 

ʩʝʧʪʠʯʝʩʢʠʝ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʝ 

ʧʦʜʦʜʝʨʤʘʪʠʪʳ, ʟʘʙʦʣʝʚʘʥʠʷ ʙʝʣʦʡ ʣʠʥʠʠ, 

ʧʝʨʠʘʨʪʠʢʫʣʷʨʥʳʝ ʦʩʪʠʪʳ, ʦʩʪʝʦʤʠʝʣʠʪʳ 

ʬʘʣʘʥʛ ʧʘʣʴʮʝʚ ʠ ʜʨʫʛʠʝ ʧʘʪʦʣʦʛʠʠ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʜʝʬʦʨʤʘʮʠʝʡ ʢʦʧʳʪʝʮ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ʦʙʲʷʩʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʥʝʨʘʚʥʦʤʝʨʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʥʘ ʢʦʥʝʯʥʦʩʪʠ ʫ ʤʦʣʦʯʥʳʭ 

ʢʦʨʦʚ, ʚʳʩʦʢʦ ʢʦʥʮʝʥʪʨʘʪʥʳʤ 

ʢʦʨʤʣʝʥʠʝʤ, ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʣʝʪʯʘʪʢʠ ʚ ʢʦʨʤʘʭ, ʩʦʜʝʨʞʘʥʠʝʤ 

ʞʠʚʦʪʥʳʭ ʥʘ ʩʳʨʳʭ ʙʝʪʦʥʥʳʭ ʧʦʣʘʭ, 

ʜʣʠʪʝʣʴʥʦʡ ʘʜʠʥʘʤʠʝʡ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʝʟʢʠ ʢʦʧʳʪʝʮ, 

ʪʨʘʚʤʠʨʦʚʘʥʠʝʤ ʢʦʧʳʪʝʮ, 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ ʠ ʜʨ. [2, 3]. 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʧʘʪʦʣʦʛʠʡ ʢʦʧʳʪʝʮ ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʤʝʪʦʜʳ ʚʠʟʫʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂ ʦʩʥʦʚʥʳʤ ʠʟ ʜʦʩʪʫʧʥʳʭ 

ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʥʦʩʠʪʩʷ 

ʪʝʨʤʦʛʨʘʬʠʷ ʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ. 

ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʩʪʥʦ-

ʩʫʩʪʘʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʝʨʤʦʛʨʘʬʠʷ ï 

ʚʳʷʚʠʪʴ ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʣʘʩʪʠ 

ʧʦʨʘʞʸʥʥʳʭ ʪʢʘʥʝʡ [4, 5].  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘ ʢʘʬʝʜʨʝ ʦʙʱʝʡ, ʯʘʩʪʥʦʡ ʠ ʦʧʝʨʘʪʠʚʥʦʡ 

ʭʠʨʫʨʛʠʠ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ, ʥʘ ʙʘʟʝ 

ʤʦʣʦʯʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʦʙʨʘʥʦ 40 ʣʘʢʪʠʨʫʶʱʠʭ 

ʢʦʨʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʧʦʜʦʜʝʨʤʘʪʠʪʘ, ʣʘʤʠʥʠʪʘ ʠ ʧʘʪʦʣʦʛʠʷʤʠ 

ʢʦʧʳʪʝʮ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʭ ʜʝʬʦʨʤʘʮʠʷʤʠ. 

ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʧʳʪʝʮ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʪʝʧʣʦʚʠʟʦʨʘ 

çGEM DT 980è, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ çIRMeterè. 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ 
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ʨʝʥʪʛʝʥʦʘʧʧʘʨʘʪʘ ʩʠʩʪʝʤʳ DR. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʚ ʦʙʣʘʩʪʠ 

ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʢʦʥʝʯʥʦʩʪʝʡ, ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʢʦʧʳʪʝʮ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ, ʜʠʬʬʫʟʥʦʡ 

ʠʣʠ ʣʦʢʘʣʴʥʦʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʨʝʘʢʮʠʝʡ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʬʨʘʢʨʘʩʥʦʡ ʨʝʘʢʮʠʠ, 

ʚʠʟʫʘʣʠʟʠʨʫʝʤʘʷ ʦʪ ʷʨʢʦ-ʢʨʘʩʥʦʛʦ ʜʦ 

ʪʸʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʥʘ ʜʠʩʧʣʝʝ 

ʪʝʧʣʦʚʠʟʦʨʘ, ʠ, ʠʤʝʶʱʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʦʯʘʛʦʚ 

ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

 ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʧʘʪʦʣʦʛʠʷʭ ʢʦʧʳʪʝʮ, ʣʦʢʘʣʠʟʫʶʪʩʷ ʥʘ 

ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ï ʚ ʦʙʣʘʩʪʠ ʧʫʪʘ, 

ʚʝʥʯʠʢʘ, ʜʦʨʩʘʣʴʥʦʡ ʠ ʘʙʘʢʩʠʘʣʴʥʦʡ 

ʩʪʝʥʢʠ, ʩʚʦʜʘ ʤʝʞʢʦʧʳʪʮʝʚʦʡ ʱʝʣʠ, ʘ ʥʘ 

ʚʦʣʷʨʥʦʡ ï ʚ ʦʙʣʘʩʪʠ ʧʫʪʘ, ʤʷʢʠʰʝʡ, 

ʧʦʜʦʰʚʳ ʠ ʙʝʣʦʡ ʣʠʥʠʠ (ʈʠʩʫʥʦʢ 1 ï ɸ, ɹ, 

ɺ).  

ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʢʦʧʳʪʝʮ, ʧʦʨʘʞʸʥʥʳʭ 

ʣʘʤʠʥʠʪʘʤʠ ʠ ʛʣʫʙʦʢʠʤʠ ʛʥʦʡʥʳʤʠ 

ʧʦʜʦʜʝʨʤʘʪʠʪʘʤʠ, ʚʠʟʫʘʣʠʟʠʨʫʝʪ 

ʛʠʧʝʨʪʝʨʤʠʯʝʩʢʠʝ ʦʯʘʛʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʚʝʥʯʠʢʘ ʠ 

ʧʫʪʦʚʦʛʦ ʩʫʩʪʘʚʘ (ʈʠʩʫʥʦʢ 1 ï ɻ, ʈʠʩʫʥʦʢ 2 

ï ɹ). 

ʅʘʧʨʦʪʠʚ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ 

ʚʦʣʷʨʥʦʡ ʩʪʦʨʦʥʝ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʚ ʦʙʣʘʩʪʠ ʧʫʪʘ ʠ ʤʷʢʠʰʝʡ, 

ʚʳʷʚʣʷʝʪʩʷ ʜʠʬʬʫʟʥʘʷ ʠʥʬʨʘʢʨʘʩʥʘʷ 

ʨʝʘʢʮʠʷ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʝʸ ʪʦʯʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ (ʈʠʩʫʥʦʢ 1 ï ɼ). ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʣʘʤʠʥʠʪʦʚ, ʦʩʣʦʞʥʸʥʥʳʭ 

ʚʪʦʨʠʯʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʚʳʷʚʣʷʝʪʩʷ ʨʝʟʢʦ 

ʫʩʠʣʝʥʥʘʷ ʠʥʬʨʘʢʨʘʩʥʘʷ ʨʝʘʢʮʠʷ ʚ 

ʦʙʣʘʩʪʠ ʧʦʜʦʰʚʝʥʥʦʛʦ ʢʨʘʷ, ʧʦ ʭʦʜʫ ʙʝʣʦʡ 

ʣʠʥʠʠ (ʈʠʩʫʥʦʢ 1 ï ɽ). ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, 

ʣʘʤʠʥʠʪʳ ʦʩʪʨʦʛʦ ʪʝʯʝʥʠʷ ʠ ʛʣʫʙʦʢʠʝ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʜʦʜʝʨʤʘʪʠʪʳ, ʠʤʝʶʪ 

ʧʨʠʟʥʘʢʠ ʜʠʬʬʫʟʥʦʡ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʩ ʥʘʠʙʦʣʴʰʠʤ 

ʝʸ ʫʩʠʣʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʚʝʥʯʠʢʘ ʠ 

ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʝʥʢʠ (ʈʠʩʫʥʦʢ 2 ï ɸ). 

ʃʘʤʠʥʠʪʳ ʧʦʜʦʩʪʨʦʛʦ ʠʣʠ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʪʝʯʝʥʠʷ, ʦʪʣʠʯʘʶʪʩʷ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʜʦʨʩʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʥʯʠʢʘ (ʈʠʩʫʥʦʢ 2 ï ɹ). ʇʨʠ 

ʜʝʬʦʨʤʘʮʠʷʭ ʢʦʧʳʪʝʮ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʠʥʬʨʘʢʨʘʩʥʘʷ ʨʝʘʢʮʠʷ ʩ 

ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʳ, ʪʦ ʝʩʪʴ ʥʘ ʦʜʥʦʤ 

ʢʦʧʳʪʮʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʚʝʥʯʠʢʘ, ʘ ʥʘ 

ʩʦʩʝʜʥʝʤ ï ʚʝʥʯʠʢʘ, ʩ ʟʘʭʚʘʪʦʤ ʚʩʝʡ 

ʜʦʨʩʘʣʴʥʦʡ ʠ ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʝʥʢʠ. 

(ʈʠʩʫʥʦʢ 2 ï ɺ). 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʦʧʳʪʝʮ ʩ ʤʘʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʛʣʫʙʦʢʦʛʦ ʛʥʦʡʥʦʛʦ 

ʧʦʜʦʜʝʨʤʘʪʠʪʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʩʪʥʦʛʦ ʘʥʢʠʣʦʟʘ 

ʣʘʪʝʨʘʣʴʥʦʛʦ ʢʦʧʳʪʮʝʚʦʛʦ ʩʫʩʪʘʚʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʵʢʟʦʩʪʦʟʦʚ ʥʘ ʚʝʥʝʯʥʦʡ 

ʬʘʣʘʥʛʝ, ʪʦ ʝʩʪʴ ï ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʦʩʩʠʬʠʮʠʨʫʶʱʝʛʦ ʧʝʨʠʘʨʪʨʠʪʘ 

ʢʦʧʳʪʮʝʚʦʛʦ ʩʫʩʪʘʚʘ (ʈʠʩʫʥʦʢ 3 ï ɸ, ɹ). ɺ 

ʩʣʫʯʘʷʭ ʛʥʦʡʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʙʝʣʦʡ ʣʠʥʠʠ, 

ʥʘ ʧʦʜʦʰʚʝʥʥʦʡ ʩʪʦʨʦʥʝ ʢʦʧʳʪʝʮ, ʧʨʠ 

ʦʩʣʦʞʥʸʥʥʦʤ ʣʘʤʠʥʠʪʝ, ʚʳʷʚʣʷʶʪʩʷ 

ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʨʦʛʦʚʦʡ ʢʘʧʩʫʣʳ ʧʦ ʤʝʩʪʫ 

ʙʝʣʦʡ ʣʠʥʠʠ, ʩ ʥʘʣʠʯʠʝʤ ʢʨʘʝʚʳʭ 

ʦʩʪʝʦʬʠʪʦʚ ʢʦʧʳʪʮʝʚʦʛʦ ʩʫʩʪʘʚʘ, ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ, ʥʦ ʩʫʞʝʥʠʝʤ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ 

ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʨʘʝʚʳʭ ʦʩʪʝʦʬʠʪʦʚ ʥʘ 

ʚʝʥʝʯʥʦʡ ʢʦʩʪʠ (ʈʠʩʫʥʦʢ 3 ï ɺ, ɻ). ɺ 

ʪʷʞʸʣʳʭ ʩʣʫʯʘʷʭ ʛʣʫʙʦʢʦʛʦ ʛʥʦʡʥʦʛʦ 

ʧʦʜʦʜʝʨʤʘʪʠʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ 

çʥʦʞʥʠʮʝʦʙʨʘʟʥʦʡè ʜʝʬʦʨʤʘʮʠʝʡ 

ʢʦʧʳʪʝʮ, ʚʳʷʚʣʷʶʪʩʷ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʯʘʩʪʠʯʥʦʛʦ ʣʠʟʠʩʘ ʢʦʧʳʪʮʝʚʦʡ 

ʢʦʩʪʠ, ʨʘʟʨʫʰʝʥʠʷ ʛʫʙʯʘʪʦʛʦ ʠ 

ʢʦʤʧʘʢʪʥʦʛʦ ʩʣʦʷ ʚʝʥʝʯʥʦʡ ʢʦʩʪʠ, 

ʦʪʩʫʪʩʪʚʠʷ ʩʫʩʪʘʚʥʳʭ ʛʨʘʥʠʮ ʚʝʥʝʯʥʦʛʦ ʠ 

ʢʦʧʳʪʮʝʚʦʛʦ ʩʫʩʪʘʚʦʚ, ʘ ʪʘʢʞʝ ʵʢʟʦʩʪʦʟʳ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʬʘʣʘʥʛʠ ʠ ʥʘʣʠʯʠʝ 

ʢʨʘʝʚʳʭ ʦʩʪʝʦʬʠʪʦʚ ʧʫʪʦʚʦʛʦ ʩʫʩʪʘʚʘ ʩʦ 

ʩʪʦʨʦʥʳ ʧʦʨʘʞʸʥʥʦʛʦ ʧʘʣʴʮʘ (ʈʠʩʫʥʦʢ 3 ï 

ɼ, ɽ). 

ʅʘʣʠʯʠʝ ʚʳʨʘʞʝʥʥʦʡ ʣʦʢʘʣʴʥʦʡ 

ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʘ ʜʦʨʩʘʣʴʥʦʡ 

ʩʪʦʨʦʥʝ ʢʦʧʳʪʝʮ, ʧʦʨʘʞʸʥʥʳʭ ʣʘʤʠʥʠʪʘʤʠ 

ʠ ʛʣʫʙʦʢʠʤʠ ʛʥʦʡʥʳʤʠ ʧʦʜʦʜʝʨʤʘʪʠʪʘʤʠ, 

ʦʪʨʘʞʘʝʪ ʧʨʠʟʥʘʢʠ ʧʦʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʦʯʘʛʝ 

ʚʦʩʧʘʣʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʵʪʦ ʦʙʣʘʩʪʴ 

ʚʝʥʯʠʢʘ ʠ ʧʫʪʦʚʦʛʦ ʩʫʩʪʘʚʘ. ʆʪʩʫʪʩʪʚʠʝ 

ʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʨʝʤʷ 

ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʚʦʣʷʨʥʦʡ ʩʪʦʨʦʥʳ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʧʨʠ ʧʘʪʦʣʦʛʠʷʭ ʢʦʧʳʪʝʮ, 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʟʚʠʪʦʡ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ ʚ ʦʙʣʘʩʪʠ 
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ʧʘʣʴʮʝʚʳʭ ʤʷʢʠʰʝʡ. ɿʘ ʩʯʸʪ ʧʦʜʢʦʞʥʦʡ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʛʣʦʱʝʥʠʝ ʠ 

ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʩʩʝʠʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʢʦʞʝ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʪʝʧʣʦʚʠʟʦʨʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʵʬʬʝʢʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʦʪ ʥʘʧʦʣʴʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʫʪʘ ʩ ʚʦʣʷʨʥʦʡ ʩʪʦʨʦʥʳ. ʇʦʵʪʦʤʫ, ʚ 

ʩʣʫʯʘʝ ʚʳʨʘʞʝʥʥʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʨʠ ʪʝʨʤʦʛʨʘʬʠʠ ʥʘ ʚʦʣʷʨʥʦʡ 

ʩʪʦʨʦʥʝ ʧʫʪʘ, ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʜʠʬʬʫʟʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʨʝʘʢʮʠʷ ʠʟ-ʟʘ ʚʦʚʣʝʯʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʢʦʞʠ. 

 

   

 
ʈʠʩʫʥʦʢ 1 ï ʋʯʘʩʪʢʠ ʣʦʢʘʣʠʟʘʮʠʠ ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʢʘʨʪʠʥʘ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʛʣʫʙʦʢʠʭ ʪʢʘʥʝʡ, ʚ 

ʪ.ʯ. ʧʘʣʴʮʝʚʳʭ ʬʘʣʘʥʛ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʢʦʧʳʪʝʮ ʧʨʠ ʣʘʤʠʥʠʪʘʭ, ʥʦʞʥʠʮʝʦʙʨʘʟʥʳʭ 

ʜʝʬʦʨʤʘʮʠʷʭ ʠ ʜʨʫʛʠʭ ʧʦʜʦʜʝʨʤʘʪʠʪʘʭ ʩ ʚʦʩʧʘʣʝʥʠʝʤ ʛʣʫʙʦʢʠʭ ʪʢʘʥʝʚʳʭ ʩʪʨʫʢʪʫʨ 

 

ɸ ɹ ɺ 

ɸ ɹ ɺ 

ɻ ɼ ɽ 

ʩʚʦʜ ʤʝʞʢʦʧʳʪʮʝʚʦʡ ʱʝʣʠ, 

ʚʝʥʝʯʥʘʷ ʦʙʣʘʩʪʴ, ʩʪʝʥʢʘ 

ʧʫʪʦ, ʚʝʥʯʠʢ ʠ ʘʙʘʢʩʠʘʣʴʥʘʷ ʩʪʝʥʢʘ ʩʚʦʜ ʤʝʞʢʦʧʳʪʮʝʚʦʡ 

ʱʝʣʠ, ʤʷʢʠʰ, ʧʦʜʦʰʚʘ 

ʠ ʙʝʣʘʷ ʣʠʥʠʷ 
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ʈʠʩʫʥʦʢ 3 ï ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʣʘʤʠʥʠʪʦʚ ʠ ʛʣʫʙʦʢʠʭ ʛʥʦʡʥʳʭ ʧʦʜʦʜʝʨʤʘʪʠʪʦʚ ʩ 

ʚʳʨʘʞʝʥʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʢʦʧʳʪʝʮ 

 

ʇʨʠ ʦʩʣʦʞʥʝʥʠʠ ʣʘʤʠʥʠʪʦʚ 

ʚʪʦʨʠʯʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʚʦʚʣʝʯʝʥʠʝ ʙʝʣʦʡ ʣʠʥʠʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʪʝʧʣʦʚʠʟʦʨʝ 

ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʝʸ ʭʦʜʫ. ɺ ʩʣʫʯʘʷʭ ʦʩʪʨʦʛʦ 

ʪʝʯʝʥʠʷ ʣʘʤʠʥʠʪʦʚ ʠ ʛʣʫʙʦʢʠʭ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʜʦʜʝʨʤʘʪʠʪʦʚ, 

ʧʦʷʚʣʷʝʪʩʷ ʜʠʬʬʫʟʥʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ 

ʨʝʘʢʮʠʷ ʢʦʧʳʪʝʮ, ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʙʦʣʝʝ 

ʧʨʦʢʩʠʤʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʥʦ ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʝʸ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ 

ʚʝʥʯʠʢʘ ʠ ʩʪʝʥʢʠ ʢʦʧʳʪʝʮ, ʧʦ ʧʨʠʯʠʥʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʛʠʧʝʨʝʤʠʠ ʚ ʣʠʩʪʦʯʢʦʚʦʤ 

ʩʣʦʝ. ʃʘʤʠʥʠʪʳ ʧʦʜʦʩʪʨʦʛʦ ʠʣʠ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʣʦʢʘʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʪʝʧʣʦʚʠʟʦʨʝ, ʩ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʚ ʦʙʣʘʩʪʠ ʚʝʥʯʠʢʘ. ʇʨʠ ʜʝʬʦʨʤʘʮʠʷʭ 

ʢʦʧʳʪʝʮ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ 

ʚʝʥʯʠʢʘ ʠ ʩʪʝʥʢʠ, ʪʦ ʝʩʪʴ ʥʘ ʦʜʥʦʤ 

ʢʦʧʳʪʮʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠ ʜʠʬʬʫʟʥʦ, 

ʯʝʤ ʥʘ ʩʦʩʝʜʥʝʤ. ʇʦʜʦʙʥʳʝ 

ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʘʪʨʦʬʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʣʠʩʪʦʯʢʦʚʦʤ ʩʣʦʝ 

ʠʩʢʨʠʚʣʸʥʥʦʛʦ ʢʦʧʳʪʮʘ. 

ʇʨʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʪʦʣʦʛʠʡ 

ʢʦʧʳʪʝʮ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʚʳʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʨʘʟʣʠʯʥʳʭ ʢʦʩʪʥʦ-

ʩʫʩʪʘʚʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʣʘʤʠʥʠʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʨʘʟʚʠʪʠʝʤ ʥʦʞʥʠʮʝʦʙʨʘʟʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 

ʠ ʢʨʠʚʳʭ ʢʦʧʳʪʝʮ, ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ 

ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʢʨʘʝʚʳʝ ʦʩʪʝʦʬʠʪʳ 

ʜʠʩʪʘʣʴʥʳʭ ʩʫʩʪʘʚʦʚ, ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʩʫʩʪʘʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʬʘʣʘʥʛ ʠ ʜʝʩʪʨʫʢʮʠʝʡ ʩʫʙʭʦʥʜʨʘʣʴʥʳʭ 

ʢʦʩʪʝʡ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦʟʥʠʢʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʣʘʪʝʨʘʣʴʥʦʤ ʧʘʣʴʮʝ, 

ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʨʘʞʝʥʥʳʡ 

ʢʦʩʪʥʳʡ ʘʥʢʠʣʦʟ ʢʦʧʳʪʮʝʚʦʛʦ ʩʫʩʪʘʚʘ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʝʛʦ ʦʩʪʝʦʘʨʪʨʠʪʘ. ɺ ʩʣʫʯʘʷʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʙʝʣʦʡ ʣʠʥʠʠ ʧʦʜʦʰʚʳ, 

ʧʨʦʮʝʩʩ ʢʦʩʪʥʦ-ʩʫʩʪʘʚʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚʳʨʘʞʝʥ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʥʦ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʨʘʞʸʥʥʦʛʦ ʢʦʧʳʪʮʘ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʧʨʠʟʥʘʢʦʚ ʦʩʩʠʬʠʮʠʨʫʶʱʝʛʦ 

ʧʝʨʠʘʨʪʨʠʪʘ ʢʦʧʳʪʮʝʚʦʛʦ ʩʫʩʪʘʚʘ. ɺ ʙʦʣʝʝ 

ʪʷʞʸʣʳʭ ʩʣʫʯʘʷʭ ʧʦʨʘʞʝʥʠʷ ʛʣʫʙʦʢʠʭ 
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ɺ 

ɻ 

ɼ 

ɽ 
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ʩʪʨʫʢʪʫʨ ʢʦʧʳʪʝʮ, ʩ ʚʳʨʘʞʝʥʥʦʡ ʠʭ 

ʜʝʬʦʨʤʘʮʠʝʡ ʠ ʦʧʦʨʥʦʡ ʭʨʦʤʦʪʦʡ 

ʞʠʚʦʪʥʦʛʦ 3-ʡ ʩʪʝʧʝʥʠ, ʚʳʷʚʣʷʶʪʩʷ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʨʘʟʚʠʚʰʝʛʦʩʷ ʦʩʪʝʦʤʠʝʣʠʪʘ ʢʦʧʳʪʮʝʚʦʡ ʠ 

ʚʝʥʝʯʥʦʡ ʬʘʣʘʥʛ, ʘ ʪʘʢʞʝ ʢʦʩʪʥʳʡ ʘʥʢʠʣʦʟ 

ʢʦʧʳʪʮʝʚʦʛʦ ʠ ʚʝʥʝʯʥʦʛʦ ʩʫʩʪʘʚʦʚ, ʩ 

ʚʦʚʣʝʯʝʥʠʝʤ ʧʫʪʦʚʦʡ ʢʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝʤ 

ʦʩʩʠʬʠʮʠʨʫʶʱʝʛʦ ʧʝʨʠʘʨʪʨʠʪʘ ʧʫʪʦʚʦʛʦ 

ʩʫʩʪʘʚʘ ʩʦ ʩʪʦʨʦʥʳ ʧʦʨʘʞʸʥʥʦʛʦ ʧʘʣʴʮʘ.  

ɿʘʢʣʶʯʝʥʠʝ. 1. ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʦʧʳʪʝʮ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʠʭ 

ʛʣʫʙʞʝʣʝʞʘʱʠʭ ʩʪʨʫʢʪʫʨ, ʚ ʪ. ʯ. ʢʦʩʪʥʦ-

ʩʫʩʪʘʚʥʳʭ, ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʳ 

ʢʦʥʝʯʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʦʢʘʣʠʟʫʝʪʩʷ 

ʙʣʠʞʝ ʢ ʢʦʞʥʦʤʫ ʧʦʢʨʦʚʫ ʠ ʥʝ ʦʪʨʘʞʘʝʪʩʷ 

ʦʪ ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʘ. 

 2. ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʢʦʧʳʪʝʮ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʚʦʣʷʨʥʦʡ 

ʩʪʦʨʦʥʳ, ʪʘʢʞʝ ʠʤʝʶʪ ʚʳʩʦʢʫʶ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʫʭʦʞʠʣʴʥʦ-ʩʚʷʟʦʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʤʷʢʠʰʝʡ ʠ ʧʦʜʦʰʚʳ.  

3. ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʘʥʥʝʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ ʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʢʦʤʧʣʝʢʩʝ, ʢʘʢ ʩ ʮʝʣʴʶ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʠʩʪʘʣʴʥʦʛʦ 

ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ, ʪʘʢ ʠ ʩ ʮʝʣʴʶ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʘʪʦʣʦʛʠʠ ʚ 

ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ. 

4. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʢʦʧʳʪʝʮ, ʘ ʪʘʢʞʝ ʠʭ ʜʝʬʦʨʤʘʮʠʡ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʢʦʤʧʣʝʢʩʝ, 

ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ 

ʥʝʦʙʨʘʪʠʤʳʭ ʢʦʩʪʥʦ-ʩʫʩʪʘʚʥʳʭ ʧʘʪʦʣʦʛʠʡ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. 

5. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʦʧʳʪʝʮ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ 

ʢʦʤʧʣʝʢʩʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚʦ ʚʩʝʭ 

ʩʦʤʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʝʜʦʧʫʱʝʥʠʷ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʥʝʦʙʨʘʪʠʤʳʭ 

ʦʪʩʝʦʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠ ʩʫʩʪʘʚʥʳʭ 

ʧʘʪʦʣʦʛʠʡ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʧʘʪʦʣʦʛʠʡ ʢʦʧʳʪʝʮ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 40 ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʦʜʦʜʝʨʤʘʪʠʪʘ, ʣʘʤʠʥʠʪʘ, ʠ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʢʦʧʳʪʝʮ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʭ 

ʜʝʬʦʨʤʘʮʠʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʘʪʦʣʦʛʠʠ 

ʢʦʧʳʪʝʮ ʩ ʧʦʨʘʞʝʥʠʝʤ ʛʣʫʙʦʢʠʭ ʪʢʘʥʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʯʸʪʢʦ 

ʦʪʛʨʘʥʠʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʚʝʥʝʯʥʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʞʝ ʣʦʢʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʪʨʝʯʘʣʦʩʴ ʚ ʦʙʣʘʩʪʠ ʧʫʪʘ ʠ 

ʩʚʦʜʘ ʤʝʞʧʘʣʴʮʝʚʦʡ ʱʝʣʠ. ʇʨʠ ʵʪʦʤ, ʫʯʘʩʪʢʠ ʦʯʘʛʦʚ ʣʦʢʘʣʴʥʦʡ ʛʠʧʝʨʪʝʨʤʠʠ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʳ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʧʳʪʝʮ ʩ ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʳ.  ʉ ʚʦʣʷʨʥʦʡ ʠ ʧʦʜʦʰʚʝʥʥʦʡ 

ʩʪʦʨʦʥʳ ʢʦʧʳʪʝʮ, ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʪʣʠʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʠʬʬʫʟʥʳʤ, ʘ 

ʥʝ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʭʘʨʘʢʪʝʨʦʤ, ʥʦ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʧʘʪʦʣʦʛʠʷʭ ʙʝʣʦʡ ʣʠʥʠʠ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʝʸ ʭʦʜʫ. ʇʨʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʧʘʪʦʣʦʛʠʡ ʢʦʧʳʪʝʮ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʥʝʦʙʨʘʪʠʤʳʭ ʢʦʩʪʥʦ-ʩʫʩʪʘʚʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʳʙʨʘʢʦʚʢʠ ʞʠʚʦʪʥʦʛʦ ʠʟ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʛʦʣʦʚʴʷ. 

 

VISUAL METHODS FOR STUDYING PATHOLOGIES OF THE HOOF IN CATTLE 

 

Stekolnikov A.A., Bokarev A.V., Minina A.O., Gorokhov V.E., Zakharov A.Yu. 

Summary 

 

The article presents the results of visual research methods for various pathologies of hooves 

in cattle in industrial animal husbandry. For the research, 40 lactating cows with signs of 

nonspecific pododermatitis, laminitis, and pathologies of the hooves associated with their 

deformities were selected. The results of thermographic studies have shown that the pathology of 

hooves with lesions of deep tissue structures is characterized by the presence of clearly delimited 

areas of elevated temperature, localized mainly in the corolla region. In addition, a local increase in 

temperature was observed in the area of the pastern and the arch of the interdigital gap. At the same 

time, the areas of foci of local hyperthermia are most pronounced when examining the hooves from 

the dorsal side. On the volar and plantar sides of the hooves, thermographic signs differ mainly in a 

diffuse rather than localized nature, but with some pathologies of the white line, temperature 

changes may appear along its course. X-ray examination of hoof pathologies, in most cases, shows 

signs of irreversible bone and joint changes of various types, which ultimately causes the culling of 

an animal from a productive livestock. 
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ʌɻɸʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ 

Keywords: morphofunctional development, physical development, physiological adaptation 

 

ʀʥʪʝʥʩʠʚʥʳʡ ʪʝʤʧ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ 

ʚ ʚʦʟʨʘʩʪʝ 15ï17 ʣʝʪ ʦʙʦʟʥʘʯʝʥ çʚʪʦʨʳʤ 

ʧʝʨʝʢʨʝʩʪʦʤ ʨʦʩʪʦʚʳʭ ʢʨʠʚʳʭè ï 

çʧʫʙʝʨʪʘʪʥʳʤ ʩʢʘʯʢʦʤè, ʢʦʪʦʨʳʡ ʚʳʟʚʘʥ 

ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ [2, 4]. ɺ 

ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʛʝʥʝʪʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʨʦʩʪ ʪʝʣʘ 

ʩʧʦʩʦʙʝʥ ʧʦʣʥʦʮʝʥʥʦ ʨʝʘʣʠʟʦʚʘʪʴʩʷ 

ʪʦʣʴʢʦ ʚ ʦʧʪʠʤʘʣʴʥʦ ʧʨʠʝʤʣʝʤʳʭ ʵʢʦʣʦʛʦ-

ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

[7]. ʅʘ ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʵʪʘʧʝ ʪʝʤʧ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʫʱʝʛʦ ʦʨʛʘʥʠʟʤʘ ʩʦʧʨʷʞʝʥ ʩ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʳʭ 

ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʝʛʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʘʢ ʢ ʨʘʟʣʠʯʥʳʤ ʬʦʨʤʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʩʦʮʠʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʠʭ ʨʝʘʣʠʟʘʮʠʠ [1, 

6].  

ʆʪʤʝʯʝʥʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʘʩʧʝʢʪʳ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʝʛʦ 

ʪʝʤʧʦʚ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ 15-

ʣʝʪʥʠʭ ʧʦʜʨʦʩʪʢʦʚ ʠ 17-ʣʝʪʥʠʭ ʶʥʦʰʝʡ 

ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʪʘʢ ʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 

ʘʩʧʝʢʪʝ [6, 8]. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʚʦʟʨʘʩʪʥʳʭ ʪʝʤʧʦʚ ʧʨʦʮʝʩʩʦʚ 

ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʡ ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʠʚʥʦ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ [5, 8]. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʜʘʧʪʘʮʠʷ ʨʘʩʪʫʱʝʛʦ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ 

ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʘ ʠ ʩʦʧʨʷʞʝʥʘ ʩ 

ʪʝʢʫʱʠʤ ʫʨʦʚʥʝʤ ʩʦʩʪʦʷʥʠʷ ʝʛʦ 

ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʪʝʤʧ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʨʘʩʪʫʱʝʛʦ 

ʦʨʛʘʥʠʟʤʘ [4, 7].  

ʉʦʛʣʘʩʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʟʥʘʯʠʤʦʛʦ ʜʣʷ ʨʘʩʪʫʱʝʛʦ ʦʨʛʘʥʠʟʤʘ 

ʘʜʘʧʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ [1, 3], ʪʘʢ ʢʘʢ 

ʢʘʨʜʠʦʤʠʦʮʠʪʳ ʤʠʦʢʘʨʜʘ, ʨʝʘʛʠʨʫʷ ʥʘ 

ʩʜʚʠʛʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜ 

ʦʙʠʪʘʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʛʦʤʝʦʩʪʘʟʘ, 

ʦʧʨʝʜʝʣʷʶʪ ʤʛʥʦʚʝʥʥʳʡ ʩʜʚʠʛ, ʢʘʢ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʤʝʪʘʙʦʣʠʟʤʘ [2, 4]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʤʠʦʢʘʨʜʘ 

ʨʘʩʪʫʱʝʛʦ ʦʨʛʘʥʠʟʤʘ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʡ ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥ, ʢʘʢ 

ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨ ʧʨʦʚʦʜʷʱʝʡ 

ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ 

ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʩʝʨʜʮʘ, ʛʣʘʜʢʦʡ 

ʤʫʩʢʫʣʘʪʫʨʦʡ ʘʨʪʝʨʠʘʣʴʥʳʭ ʩʦʩʫʜʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʘʚʪʦʥʦʤʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʨʝʘʣʠʟʫʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ 

ʨʘʟʣʠʯʥʳʤ ʧʦ ʧʨʠʨʦʜʝ ʬʘʢʪʦʨʘʤ ʩʨʝʜ 

ʦʙʠʪʘʥʠʷ ʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʎʝʣʴʶ ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ 

ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʛ. ɹʝʣʛʦʨʦʜʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ 

ʬʝʚʨʘʣʝ-ʤʘʨʪʝ 2022 ʛʦʜʘ ʚ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-
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ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʜʝʪʩʢʦʡ 

ʧʦʣʠʢʣʠʥʠʢʠ ˉ 4 ʛ. ɹʝʣʛʦʨʦʜʘ ʠ ʥʘʫʯʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ çʌʠʟʠʦʣʦʛʠʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚè ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʅʀʋ 

çɹʝʣɻʋè ʛ. ɹʝʣʛʦʨʦʜʘ. ɺ ʥʝʤ ʜʦʙʨʦʚʦʣʴʥʦ 

ʫʯʘʩʪʚʦʚʘʣʠ ʜʚʝ ʛʨʫʧʧʳ ʰʢʦʣʴʥʠʢʦʚ (ʧʦ 

100 ʯʝʣʦʚʝʢ ʚ ʢʘʞʜʦʡ) ï 15-ʣʝʪʥʠʭ 

(15,5Ñ0,4 ʣʝʪ) ʧʦʜʨʦʩʪʢʦʚ ʠ 17-ʣʝʪʥʠʭ 

(16,7Ñ0,6 ʣʝʪ) ʶʥʦʰʝʡ ʥʘ ʦʩʥʦʚʝ ʩʣʫʯʘʡʥʦʡ 

ʚʳʙʦʨʢʠ ʚ ʨʘʤʢʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʠʤʠ 

ʚʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʢʦʤʠʩʩʠʠ.  

ʋʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʥʬʦʨʤʠʨʦʚʘʣʠ ʦ ʝʛʦ ʮʝʣʠ ʠ ʟʘʜʘʯʘʭ, ʥʘ 

ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʦʥʠ ʙʳʣʠ ʫʩʣʦʚʥʦ 

ʟʜʦʨʦʚʳ (ʙʝʟ ʧʨʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ). ʉ ʫʯʝʪʦʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʵʪʠʢʠ ʢ ʥʠʤ 

ʧʨʠʤʝʥʷʣʠ ʥʝʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʳ 

ʜʠʘʛʥʦʩʪʠʢʠ: ʦʧʨʝʜʝʣʷʣʠ ʠ ʦʮʝʥʠʚʘʣʠ 

ʚʳʷʚʣʝʥʥʳʝ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʜʣʷ ʜʘʥʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ [5]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʡ ʦʧʨʝʜʝʣʷʣʠ ʠ ʦʮʝʥʠʚʘʣʠ ʪʝʤʧ ʠ 

ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʩʦʤʘʪʦʤʝʪʨʠʠ (ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʪʝʣʘ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ); ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ 

(ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ï ɸɼ, ʤʤ ʨʪ. ʩʪ.: 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ (ɸɼʉ), ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

(ɸɼɼ), ʧʫʣʴʩʦʚʦʛʦ (ʇɼ); ʮʝʥʪʨʘʣʴʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ (ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ï ʏʉʉ, ʫʜ./ʤʠʥ)  [4, 5]. 

ɺʳʷʚʣʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʜʘʥʥʳʝ 

ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʥʦʨʤ 

ʩʦʤʘʪʦʤʝʪʨʠʠ ï ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʪʝʣʘ, ʪʠʧʘ 

ʪʝʣʦʩʣʦʞʝʥʠʷ, ʛʝʤʦʜʠʥʘʤʠʢʠ; ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʦʮʝʥʠʚʘʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʪʝʤʧ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʷʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʧʝʨʮʝʥʪʠʣʝʡ [5]. 

ʀʩʧʦʣʴʟʫʷ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ 

Excel 11, ʦʮʝʥʠʚʘʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ: 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʳʙʦʨʦʯʥʳʭ 

ʩʦʚʦʢʫʧʥʦʩʪʝʡ (M), ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ 

ʩʨʝʜʥʝʛʦ (Ñm). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ ʦʮʝʥʠʚʘʣʠ 

ʥʝʧʘʨʥʳʤ (ʜʚʫʭʚʳʙʦʨʦʯʥʳʤ) t-ʢʨʠʪʝʨʠʝʤ 

ʉʪʴʶʜʝʥʪʘ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

(ʈ <0,05). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɺʳʷʚʣʝʥʥʳʝ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ 

ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʤʘʪʦʤʝʪʨʠʠ ʪʝʣʘ 

(ʜʣʠʥʳ ʠ ʤʘʩʩʳ, ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʡ ʩʨʝʜʥʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʠʥʳ ʠ 

ʤʘʩʩʳ ʪʝʣʘ, ʟʥʘʯʝʥʠʷ ʀʄʊ ʙʳʣʠ ʙʣʠʟʢʠ ʧʦ 

ʟʥʘʯʝʥʠʷʤ; ʥʦ ʫ ʶʥʦʰʝʡ ʦʪʤʝʯʝʥ ʧʨʦʮʝʩʩ 

ʟʘʤʝʜʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʜʣʠʥʳ 

ʪʝʣʘ ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫ 

ʥʠʭ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʀʄʊ ʠ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʝʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʋ ʧʦʜʨʦʩʪʢʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʥʦʰʘʤʠ ʥʝʜʦʩʪʦʚʝʨʥʦ 

ʙʦʣʝʝ ʟʥʘʯʠʤʘ ʪʦʣʱʠʥʘ ʩʢʣʘʜʦʢ ï ʢʦʞʥʦ-

ʞʠʨʦʚʦʡ ʠ ʧʘʭʘ; ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ (ʈ <0,05) 

ʩʨʝʜʥʠʝ ʧʘʨʘʤʝʪʨʳ ʦʢʨʫʞʥʦʩʪʠ ʙʝʜʝʨ ʠ 

ʪʘʣʠʠ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ 

ʤʳʰʮ ʧʣʝʯʘ ʙʣʠʟʢʠ ʧʦ ʟʥʘʯʝʥʠʶ ʫ ʦʙʝʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʊʦʣʱʠʥʘ ʩʢʣʘʜʦʢ 

ʪʨʠʮʝʧʩʘ ʫ ʶʥʦʰʝʡ ʧʦ ʩʨʝʜʥʠʤ ʠʭ 

ʟʥʘʯʝʥʠʷʤ ʙʳʣʘ ʙʦʣʝʝ ʩʬʦʨʤʠʨʦʚʘʥʘ (ʈ 

<0,05), ʘ ʙʠʮʝʧʩ ʥʝʜʦʩʪʦʚʝʨʥʦ ʤʝʥʝʝ 

ʨʘʟʚʠʪ.  

ɺ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʡ ʚʳʷʚʣʝʥʥʳʝ ʚʳʩʦʢʠʝ (ʈ <0,05) 

ʧʨʦʪʠʚ ʚʦʟʨʘʩʪʥʳʭ ʥʦʨʤ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʏʉʉ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ɸɼ (ɸɼʉ, ɸɼɼ ʠ ʇɼ; 

ʪʘʙʣʠʮʘ 2). ʊʘʢ, ʫ ʶʥʦʰʝʡ ʩʨʝʜʥʷʷ ʏʉʉ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ɸɼ ï ɸɼʉ ʠ ɸɼɼ, ʙʳʣʠ ʚʳʰʝ 

ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ (ʈ <0,05), ʦʪʤʝʯʘʷ 

ʩʥʠʞʝʥʠʝ ʫ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. 

ɺʳʩʦʢʠʡ ʧʨʦʪʠʚ ʚʦʟʨʘʩʪʥʳʭ ʥʦʨʤ ʫ 

ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ ʫʨʦʚʝʥʴ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʬʫʥʢʮʠʡ 

ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ 

ʦʧʨʝʜʝʣʷʣ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʇɼ, ʢʦʪʦʨʳʝ 

ʧʨʝʚʳʰʘʣʠ ʠʭ ʚʦʟʨʘʩʪʥʳʝ ʥʦʨʤʳ ʠ 

ʫʢʘʟʳʚʘʣʠ ʥʘ ʚʳʩʦʢʠʡ ʫ ʥʠʭ ʫʨʦʚʝʥʴ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʠʦʢʘʨʜʘ, 

ʨʝʟʢʦ ʩʥʠʞʘʶʱʠʡ ʩʠʩʪʦʣʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʩʝʨʜʮʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʲʸʤ 

ʝʛʦ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ.  
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ʊʘʙʣʠʮʘ 1 ï ʉʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ 

ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜ. ʠʟʤ. ɻʨʫʧʧʳ 

ʧʦʜʨʦʩʪʢʠ ʥʁʦʰʠ 

ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 

min-max 

68,16Ñ1,41 

43-125 

67,52Ñ1,16 

40-110 

ɼʣʠʥʘ ʪʝʣʘ, ʩʤ 

min-max 

175,87Ñ0,70 

158-196 

175,22Ñ0,52 

156-190 

ʀʄʊ, ʢʛ/ʤ2 

min-max 

21,94Ñ0,39 

15,24-36,13 

22,08Ñ0,37 

15,79-35,11 

ʆʢʨʫʞʥʦʩʪʴ ʙʸʜʝʨ, ʩʤ 

min-max 

92,15Ñ0,77* 

76-140 

91,96Ñ0,81 

74-140 

ʆʢʨʫʞʥʦʩʪʴ ʪʘʣʠʠ, ʩʤ 

min-max 

72,27Ñ0,77* 

60-100 

71,50Ñ0,83 

60-120 

ʊʦʣʱʠʥʘ ʢʦʞʥʦ-ʞʠʨʦʚʦʡ ʩʢʣʘʜʢʠ, ʩʤ min-max 2,11Ñ0,03 

2-4 

2,09Ñ0,04 

2-6 

ʊʦʣʱʠʥʘ ʩʢʣʘʜʢʠ ʧʘʭʘ, ʩʤ 

min-max 

2,10Ñ0,03 

2-3 

2,10Ñ0,04 

2-6 

ʆʢʨʫʞʥʦʩʪʴ ʤʳʰʮ ʧʣʝʯʘ, ʩʤ 

min-max 

22,35Ñ0,49 

15-63 

23,39Ñ0,34 

15-41 

ʊʦʣʱʠʥʘ ʩʢʣʘʜʢʠ ʪʨʠʮʝʧʩʘ, ʩʤ 

min-max 

2,09Ñ0,03 

2-3 

2,13Ñ0,05* 

2-6 

ʊʦʣʱʠʥʘ ʩʢʣʘʜʢʠ ʙʠʮʝʧʩʘ, ʩʤ 

min-max 

2,09Ñ0,03 

2-3 

2,07Ñ0,03 

1-4 

*ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʈ Ò 0,05 

 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʮʝʥʪʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ 

 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʂʝʨʜʦ ʫ 

ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ ʥʝʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʰʘʣʠ ʚʦʟʨʘʩʪʥʫʶ ʥʦʨʤʫ, ʫʢʘʟʳʚʘʣʠ 

ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʫ ʥʠʭ ʵʬʬʝʢʪʘ 

ʩʠʤʧʘʪʦʪʦʥʠʠ ʠ ʫʪʦʤʣʝʥʠʷ ʤʠʦʢʘʨʜʘ, 

ʚʳʟʚʘʥʥʳʭ ʧʦʚʳʰʝʥʥʳʤ ʨʘʩʭʦʜʦʤ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʠʭ ʜʝʬʠʮʠʪʦʤ ʚ 

ʦʨʛʘʥʠʟʤʝ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʈʦʙʠʥʩʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʩʠʩʪʦʣʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʦʢʘʨʜʘ ʙʳʣʠ ʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʫ ʶʥʦʰʝʡ, ʯʝʤ ʫ ʧʦʜʨʦʩʪʢʦʚ. 

ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʫ ʶʥʦʰʝʡ ʫʨʦʚʝʥʴ 

ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʪʨʝʩʩ-

ʥʘʧʨʷʞʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʙʳʣʠ ʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʪʝʣʘ, ʚʳʷʚʣʝʥʥʳʝ ʫ 15-

ʣʝʪʥʠʭ ʧʦʜʨʦʩʪʢʦʚ ʠ 17-ʣʝʪʥʠʭ ʶʥʦʰʝʡ, 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜ. ʠʟʤ. 
ʆʙʩʣʝʜʫʝʤʳʝ ʛʨʫʧʧʳ 

15 ʣʝʪ 17 ʣʝʪ 

ʏʉʉ, ʫʜ/ʤʠʥ. 

min-max 

80,7Ñ1,10 

56-117 

80,9Ñ1,29* 

54-116 

ʉʠʩʪʦʣʠʯʝʩʢʦʝ ɸɼ, ʤʤ. ʨʪ. ʩʪ. 

min-max 

125,8Ñ1,17 

97-158 

127,9Ñ1,14* 

90-161 

ɼʠʘʩʪʦʣʠʯʝʩʢʦʝ ɸɼ, ʤʤ. ʨʪ. ʩʪ. 

min-max 

68,5Ñ0,85 

44-100 

68,5Ñ0,82* 

43-94 

ʇʫʣʴʩʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʤʤ. ʨʪ. ʩʪ. 

min-max 

57,3Ñ0,96 

37-80 

59,36Ñ1,06 

10-87 

ʀʥʜʝʢʩʘ ʂʝʨʜʦ, ʫʩʣ. ʝʜ. 

min-max 

14,5Ñ9,18 

17,0-45,0 

12,3Ñ7,13 

11,0-28,0 

ɼʚʦʡʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʫʩʣ. ʝʜ. 

min-max 

83,8Ñ5,46 

68,0-108,0 

86,9Ñ2,87 

73,6-101,3 
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ʥʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʟʘʤʝʜʣʝʥʠʠ ʫ ʩʪʘʨʰʝʡ 

ʛʨʫʧʧʳ ʪʝʤʧʦʚ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʋ 

ʧʦʜʨʦʩʪʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʥʦʰʘʤʠ 

ʥʝʜʦʩʪʦʚʝʨʥʦ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ 

ʪʦʣʱʠʥʘ ʩʢʣʘʜʦʢ ï ʢʦʞʥʦ-ʞʠʨʦʚʦʡ ʠ ʧʘʭʘ, 

ʥʦ ʩʨʝʜʥʠʝ ʧʘʨʘʤʝʪʨʳ ʦʢʨʫʞʥʦʩʪʠ ʙʝʜʝʨ ʠ 

ʪʘʣʠʠ ʙʳʣʠ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ (ʈ <0,05), 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʟʘʤʝʜʣʝʥʠʠ ʫ ʥʠʭ 

ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ 

ʧʨʦʮʝʩʩʳ ʦʢʨʫʛʣʝʥʠʷ; ʪʦʣʱʠʥʘ ʩʢʣʘʜʢʠ 

ʪʨʠʮʝʧʩʘ ʫ ʶʥʦʰʝʡ ʜʦʩʪʦʚʝʨʥʦ ʙʳʣʘ 

ʚʳʰʝ, ʯʝʤ ʫ ʧʦʜʨʦʩʪʢʦʚ. 

ʋ ʶʥʦʰʝʡ ʧʨʦʪʠʚ ʧʦʜʨʦʩʪʢʦʚ 

ʚʳʷʚʣʝʥʳ ʙʦʣʝʝ ʟʥʘʯʠʤʳʝ (ʈ <0,05) 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʏʉʉ, ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ, 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʉʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ɸɼɼ ʫ ʦʙʝʠʭ ʛʨʫʧʧ, ʧʨʝʚʳʩʠʚ 

ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ, 

ʫʢʘʟʳʚʘʣʠ ʥʘ ʧʦʚʳʰʝʥʥʦʝ ʫ ʥʠʭ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʠʦʢʘʨʜʘ, 

ʨʝʟʢʦ ʩʥʠʞʘʶʱʝʝ ʦʙʲʸʤ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ 

ʚʳʙʨʦʩʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʝʨʜʮʘ. ʇʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ 

ʂʝʨʜʦ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ 

ʧʨʝʦʙʣʘʜʘʣʘ ʩʠʤʧʘʪʦʪʦʥʠʷ, ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʫ ʧʦʜʨʦʩʪʢʦʚ. ɺʳʷʚʣʝʥʥʳʝ ʫ 

ʶʥʦʰʝʡ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʚʦʡʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʪʤʝʯʘʣʠ ʧʦʚʳʰʝʥʥʳʡ ʫ ʥʠʭ 

ʫʨʦʚʝʥʴ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʧʨʦʷʚʣʝʥʠʝ ʩʪʨʝʩʩ-ʥʘʧʨʷʞʝʥʠʷ.  
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ʇʆʂɸɿɸʊɽʃʀ ʌʀɿʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ ʋ ʇʆɼʈʆʉʊʂʆɺ ʀ ʖʅʆʐɽʁ 

ɼʆʇʈʀɿʓɺʅʆɻʆ ɺʆɿʈɸʉʊɸ 

 

ʉʫʰʢʦʚʘ ɼ.ʅ. 

ʈʝʟʶʤʝ 

 

ɺ ʨʘʙʦʪʝ ʜʘʥʘ ʦʮʝʥʢʘ ʪʝʤʧʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 15-ʣʝʪʥʠʭ ʧʦʜʨʦʩʪʢʦʚ ʠ 17-ʣʝʪʥʠʭ 

ʶʥʦʰʝʡ ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʳ: ʚʳʨʘʞʝʥʥʳʡ ʪʝʤʧ 

ʨʦʩʪʘ (ʈ <0,05) ʫ ʧʦʜʨʦʩʪʢʦʚ ʧʨʦʪʠʚ ʶʥʦʰʝʡ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʦʢʨʫʞʥʦʩʪʠ ʙʝʜʝʨ ʠ 

ʪʘʣʠʠ; ʪʦʣʱʠʥʘ ʩʢʣʘʜʢʠ ʪʨʠʮʝʧʩʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚʳʰʝ (ʈ <0,05), ʯʝʤ ʫ ʶʥʦʰʝʡ. ʋ ʶʥʦʰʝʡ 

ʚʳʷʚʣʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ (ʈ <0,05) ʟʥʘʯʝʥʠʷ ʏʉʉ, ɸʉɼ; ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ɸɼɼ ʫ ʦʙʝʠʭ 

ʛʨʫʧʧ, ʧʨʝʚʳʩʠʚ ʚʦʟʨʘʩʪʥʫʶ ʥʦʨʤʫ, ʫʢʘʟʳʚʘʣʠ ʥʘ ʚʳʩʦʢʦʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʤʠʦʢʘʨʜʘ. ʇʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ ʂʝʨʜʦ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʡ ʧʨʝʦʙʣʘʜʘʣʘ 

ʩʠʤʧʘʪʦʪʦʥʠʷ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʫ ʧʦʜʨʦʩʪʢʦʚ; ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ 

ʈʦʙʠʥʩʦʥʘ ʫ ʶʥʦʰʝʡ ʦʪʤʝʯʝʥ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ 

ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʨʝʩʩ-ʥʘʧʨʷʞʝʥʠʷ. 

 

INDICATORS OF PHYSICAL DEVELOPMENT IN ADOLESCENTS AND YOUTHS OF PRE-

CONTRACTION AGE 

 

Sushkova D.N. 

Summary 

 

The work provides an assessment of the rate of physical development of 15-year-old 

adolescents and 17-year-old boys of pre-conscription age in the Belgorod region. The following 

were established: a pronounced growth rate (P<0.05) in adolescents versus young men based on the 

average values of hip and waist circumference; The thickness of the triceps fold in adolescents is 

higher (P<0.05) than in boys. Higher (P<0.05) values of heart rate and ABP were revealed in young 

men; the average blood pressure values in both groups, exceeding the age norm, indicated high 

diastolic myocardial tension. According to the average values of the Kerdo index, sympathotonia 

predominated in adolescents and young men, most pronounced in adolescents; According to the 

average values of the Robinson index, young men showed an increased level of sympathetic activity 

with the manifestation of stress-tension. 
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ʄʠʢʦʪʦʢʩʠʥʳ ʦʢʘʟʳʚʘʶʪ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʭ, 

ʚʳʟʳʚʘʷ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʠ 

ʧʝʯʝʥʠ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚ 

ʚʠʜʝ ʨʚʦʪʳ ʠʣʠ ʘʥʦʨʝʢʩʠʠ, 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ, ʟʘʜʝʨʞʢʫ ʨʦʩʪʘ ʠ 

ʥʘʨʫʰʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ [3, 7, 

9]. ʇʨʦʥʠʢʘʷ ʚ ʢʨʦʚʴ, ʤʠʢʦʪʦʢʩʠʥʳ 

ʦʢʘʟʳʚʘʶʪ ʧʘʪʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʙʝʣʢʦʚʦʛʦ, 

ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ. 

ʉʨʝʜʠ ʙʦʣʝʝ 300 ʠʟʚʝʩʪʥʳʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʠʢʦʪʦʢʩʠʥʦʚ 

ʩʝʨʴʝʟʥʳʡ ʨʠʩʢ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʬʣʘʪʦʢʩʠʥʳ, 

T-2 ʪʦʢʩʠʥ ʠ ʟʝʘʨʘʣʝʥʦʥ.  

ʏʘʩʪʦ ʩʦʦʙʱʘʝʪʩʷ ʦ ʩʦʚʤʝʩʪʥʦʤ 

ʟʘʛʨʷʟʥʝʥʠʠ ʢʦʨʤʘ ʠ ʢʦʨʤʦʚʦʛʦ ʩʳʨʴʷ 

ʜʚʫʤʷ ʠʣʠ ʙʦʣʝʝ ʤʠʢʦʪʦʢʩʠʥʘʤʠ [8], 

ʦʜʥʘʢʦ ʣʠʰʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʟʫʯʘʣʦʩʴ ʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. 

ʉʝʛʦʜʥʷ ʦʯʝʚʠʜʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʫʤʝʥʴʰʝʥʦ ʨʘʟʣʠʯʥʳʤʠ ʪʦʢʩʠʥ 

ʩʚʷʟʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʭʠʤʠʯʝʩʢʫʶ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ 

[1, 4, 5]. ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʚʳʙʦʨʝ 

ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʨʤʦʚ ʥʝ ʦʜʥʠʤ, 

ʘ ʥʝʩʢʦʣʴʢʠʤʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʨʘʟʥʦʛʦ 

ʫʨʦʚʥʷ ʠ ʨʘʟʣʠʯʥʳʤʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ, 

ʟʥʘʷ ʩʪʨʫʢʪʫʨʫ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 

ʤʠʢʦʪʦʢʩʠʥʦʚ, ʤʦʞʥʦ ʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ.  

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʦʧʨʝʜʝʣʠʪʴ ʚʘʞʥʝʡʰʠʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ [6]. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʚʝʨʝʥʥʳʭ ʘʜʩʦʨʙʝʥʪʦʚ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʘʞʥʫʶ 

ʩʦʩʪʘʚʥʫʶ ʚ ʦʙʱʝʤ ʢʦʤʧʣʝʢʩʝ ʤʝʨ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʜʩʦʨʙʝʥʪʦʚ ʠ ʦʩʣʘʙʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʨʘʮʠʦʥ ʤʦʞʥʦ 

ʜʦʙʘʚʣʷʪʴ ʢʦʤʧʣʝʢʩ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠ 

ʜʨʫʛʠʭ ʟʥʘʯʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʠʪʘʤʠʥʳ, 

ʧʨʦʙʠʦʪʠʢʠ), ʢʦʪʦʨʳʝ ʚ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʥʘʨʫʰʝʥʥʦʛʦ ʣʠʧʠʜʥʦʛʦ, 

ʙʝʣʢʦʚʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ [2, 10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʝʣʢʦʚʦʛʦ ʧʨʦʬʠʣʷ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʊ-2, 

ʘʬʣʘ ʠ ʟʝʘʨʘʣʝʥʦʥʪʦʢʩʠʢʦʟʝ ʠ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ 80 

ʙʝʣʳʭ ʢʨʳʩʘʭ ʦʙʦʝʛʦ ʧʦʣʘ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 

150-160 ʛ. ʄʠʢʦʪʦʢʩʠʥʳ ʞʠʚʦʪʥʳʤ 

ʟʘʜʘʚʘʣʠ ʩ ʢʦʨʤʦʤ (ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 2,5 

ʤʛ/ʢʛ, ʊ-2 ʪʦʢʩʠʥ ï 5 ʤʛ/ʢʛ ʠ ʟʝʘʨʘʣʝʥʦʥ ï 

2,0 ʤʛ/ʢʛ) ʚ ʪʝʯʝʥʠʝ 21 ʩʫʪʦʢ. 

ʂʨʳʩʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 8 ʛʨʫʧʧ 

(ʧʦ 10 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ) ʤʝʪʦʜʦʤ 

ʧʘʨʥʳʭ ʘʥʘʣʦʛʦʚ. ɾʠʚʦʪʥʳʝ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ (ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ) 

ʧʦʣʫʯʘʣʠ ʢʦʨʤ ʩʚʦʙʦʜʥʳʡ ʦʪ 

ʤʠʢʦʪʦʢʩʠʥʦʚ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʢʨʳʩ 
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ʩʣʫʞʠʣʘ ʪʦʢʩʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ (ʢʦʨʤ 

ʢʦʥʪʘʤʠʥʠʨʦʚʘʣʠ ʩʤʝʩʴʶ ʤʠʢʦʪʦʢʩʠʥʦʚ). 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʘʣʘ 

ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ 

ʩʤʝʩʴʶ ʤʠʢʦʪʦʢʩʠʥʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ɓ-

ʛʣʶʢʘʥʦʚ, ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ, ʚʠʪʘʤʠʥʘ ɽ, 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʣʝʚʘʤʠʟʦʣʘ (ʇʂ1). 

ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ï ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, 

ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ ʩʤʝʩʴʶ ʤʠʢʦʪʦʢʩʠʥʦʚ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ʙʝʥʪʦʥʠʪʘ, ʷʥʪʘʨʥʦʡ 

ʢʠʩʣʦʪʳ, ʤʝʪʠʣʫʨʘʮʠʣʘ, ʚʠʪʘʤʠʥʘ ɸ, 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʌʣʦʨʠʥè 

(ʇʂ2). ʇʷʪʘʷ ʛʨʫʧʧʘ ï ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, 

ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ ʩʤʝʩʴʶ ʤʠʢʦʪʦʢʩʠʥʦʚ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ʛʘʣʣʫʘʟʠʪʘ, 

ʤʝʪʠʦʥʠʥʘ, ɓ-ʛʣʶʢʘʥʦʚ, ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ 

(ʇʂ3). ʐʝʩʪʘʷ, ʩʝʜʴʤʘʷ ʠ ʚʦʩʴʤʘʷ ʛʨʫʧʧʘ ï 

ʛʨʫʧʧʳ ʦʮʝʥʢʠ ʙʝʟʚʨʝʜʥʦʩʪʠ, ʞʠʚʦʪʥʳʝ 

ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʚ ʩʤʝʩʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʰʝʩʪʘʷ 

ʛʨʫʧʧʘ ï ʇʂ1, ʩʝʜʴʤʘʷ ʛʨʫʧʧʘ ï ʇʂ2, 

ʚʦʩʴʤʘʷ ʛʨʫʧʧʘ ï ʇʂ3). ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʜʦʙʘʚʣʷʣʠ ʠʟ ʨʘʩʯʝʪʘ 0,25 % ʦʪ 

ʨʘʮʠʦʥʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʦʮʝʥʠʚʘʣʠ ʙʝʣʢʦʚʳʡ 

ʧʨʦʬʠʣʴ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʦʚ, 

ʛʣʦʙʫʣʠʥʦʚ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ Microlab 300. 

ɺʳʩʯʠʪʳʚʘʣʠ ʘʣʴʙʫʤʠʥ-ʛʣʦʙʫʣʠʥʦʚʳʡ 

ʢʦɻʬʬʠʮʠʝʥʪ ï ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʘʣʴʙʫʤʠʥʦʚ ʢ ʢʦʣʠʯʝʩʪʚʫ ʛʣʦʙʫʣʠʥʦʚ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ 

Statistica 6.0 c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʦʧʠʩʘʪʝʣʴʥʦʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ 

ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʧʨʠʚʦʜʠʣʦ ʢ ʥʘʨʫʰʝʥʠʶ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʛʦ ʧʨʦʬʠʣʷ ʙʝʣʳʭ ʢʨʳʩ 

ʧʨʠ ʊ-2, ʘʬʣʘ ʠ ʟʝʘʨʘʣʝʥʦʥʪʦʢʩʠʢʦʟʝ ʥʘ 

ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʝʣʢʦʚʳʡ ʧʨʦʬʠʣʴ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ (n=6) 
ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

1 2 3 4 5 6 7 8 

ʆʙʱʠʡ 

ʙʝʣʦʢ, ʛ/ʣ 

75,5Ñ 

1,47 

50,72Ñ 

0,84***  

60,80Ñ 

0,83***  

64,04Ñ 

1,30***  

68,12Ñ 

2,25* 

77,97Ñ 

0,96 

76,82Ñ

0,98 

77,58Ñ 

1,11 

ɸʣʴʙʫʤʠʥʳ, 

ʛ/ʣ 

49,13Ñ 

1,14 

28,22Ñ 

0,59***  

36,52Ñ 

1,16***  

38,83Ñ 

1,18***  

43,22Ñ 

1,12** 

50,52Ñ 

1,06 

49,88Ñ

0,58 

50,58Ñ 

0,78 

ɻʣʦʙʫʣʠʥʳ, 

ʛ/ʣ 

26,37Ñ

1,67 

22,50Ñ 

0,55 

24,28Ñ 

1,51 

25,21Ñ 

0,83 

24,90Ñ 

2,42 

27,45Ñ 

1,14 

26,93Ñ

1,02 

27,00Ñ 

1,12 

ɸʣʴʙʫʤʠʥ-

ʛʣʦʙʫʣʠ-

ʥʦʚʳʡ 

ʢʦʵʬʬʠ- 

ʮʠʝʥʪ 

1,86Ñ 

0,15 

1,25Ñ 

0,04** 

1,50Ñ 

0,14 

1,54Ñ 

0,08 

1,73Ñ 

0,19 

1,84Ñ 

0,10 

1,85Ñ 

0,07 

1,87Ñ 

0,09 

* ʈ <0,05, ** ʈ <0,01, *** ʈ <0,001, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ 1 

 

ʅʘʨʫʰʝʥʠʷ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ 

ʚʦʟʥʠʢʘʶʪ ʥʘ ʬʦʥʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʠ ʤʦʛʫʪ ʚʳʨʘʞʘʪʴʩʷ ʢʘʢ ʚ 

ʧʦʥʠʞʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʧʦʚʳʰʝʥʥʦʤ ʫʨʦʚʥʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʝʛʦ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʤ, ʧʦʚʳʰʝʥʥʦʡ 

ʧʦʪʝʨʝʡ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝʤ ʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʫʥʢʮʠʠ 

ʧʝʯʝʥʠ). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʫ 

ʢʨʳʩ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 32,8 % 

(ʈ<0,001) ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʙʝʣʢʦʚʳʭ 

ʬʨʘʢʮʠʡ: ʘʣʴʙʫʤʠʥʘ ï 42,5 % (ʈ <0,001), 

ʛʣʦʙʫʣʠʥʘ ï 14,7 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʛʨʫʧʧʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʣʴʙʫʤʠʥʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʝʭʦʜʦʤ ʵʪʠʭ 

ʙʝʣʢʦʚ ʠʟ ʢʨʦʚʝʥʦʩʥʦʛʦ ʨʫʩʣʘ ʚ ʪʢʘʥʠ, 

ʫʭʫʜʰʝʥʠʝʤ ʙʝʣʦʢʩʠʥʪʝʟʠʨʫʶʱʝʡ 

ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʧʦʚʳʰʝʥʥʳʤ 

ʚʳʚʝʜʝʥʠʝʤ ʘʣʴʙʫʤʠʥʦʚ ʩ ʤʦʯʦʡ ʯʝʨʝʟ 

ʧʦʯʢʠ.  

ɸʣʴʙʫʤʠʥ-ʛʣʦʙʫʣʠʥʦʚʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ (ʚʝʣʠʯʠʥʘ, ʚʳʨʘʞʘʶʱʘʷ 

ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʙʫʤʠʥʦʚ ʢ 

ʢʦʣʠʯʝʩʪʚʫ ʛʣʦʙʫʣʠʥʦʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʞʠʜʢʦʩʪʷʭ) ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʚ 

ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 32,8 % 

(ʈ <0,001). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʊ-2, ʘʬʣʘ- ʠ 

ʟʝʘʨʘʣʝʥʦʥʪʦʢʩʠʢʦʟʝ, ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʥʜʨʦʤ 

ʮʠʪʦʣʠʟʘ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʦʪʝʠʥ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, 

ʥʘʨʫʰʝʥʠʶ ʚ ʩʠʩʪʝʤʝ ʩʚʷʟʳʚʘʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, 

ʨʘʙʦʪʘʶʱʝʡ ʟʘ ʩʯʝʪ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ ï ʘʣʴʙʫʤʠʥʘ ʠ 

ʣʠʧʦʧʨʦʪʝʠʜʥʳʭ ʩʪʨʫʢʪʫʨ.  

ʅʦʨʤʘʣʠʟʫʶʱʝʝ ʚʣʠʷʥʠʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʦʢʘʟʘʣʠ ʥʘ ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʧʦ ʛʨʫʧʧʘʤ 

ʫʚʝʣʠʯʠʣʘʩʴ (ʥʘ ʫʨʦʚʥʝ ʪʝʥʜʝʥʮʠʠ) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʳʩ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʥʘ 19,4 % (ʪʨʝʪʴʷ ʛʨʫʧʧʘ), 15,2 % 

(ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ) ʠ 9,7 % (ʧʷʪʘʷ ʛʨʫʧʧʘ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʠʜʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʬʨʘʢʮʠʡ ʙʝʣʢʘ ʚ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 1,50Ñ0,14, ʚ 

ʯʝʪʚʝʨʪʦʡ 1,54Ñ0,08, ʚ ʧʷʪʦʡ 1,73Ñ0,19, ʯʪʦ 

ʥʠʞʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 19,35 %, 

17,2 % ʠ 6,9 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ 

ʨʘʟʥʠʮʳ ʚ ʧʦʢʘʟʘʪʝʣʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ 

ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ, ʫ ʙʝʣʳʭ ʢʨʳʩ, 

ʧʦʣʫʯʘʚʰʠʭ ʪʦʣʴʢʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ (6, 7 ʠ 8 ʛʨʫʧʧʘ) ʥʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʊ-2, ʘʬʣʘ- ʠ 

ʟʝʘʨʘʣʝʥʦʥʪʦʢʩʠʢʦʟʝ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʧʦ ʛʨʫʧʧʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʪʴʝʡ ʨʝʮʝʧʪʫʨʳ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ʛʘʣʣʫʘʟʠʪʘ, 

ʤʝʪʠʦʥʠʥʘ, ɓ-ʛʣʶʢʘʥʦʚ, ʰʨʦʪʘ 

ʨʘʩʪʦʨʦʧʰʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʜʦʟʝ 0,25 

% ʦʪ ʨʘʮʠʦʥʘ ʚ ʪʝʯʝʥʠʝ 21 ʩʫʪ ʦʢʘʟʳʚʘʣʦ 

ʥʦʨʤʘʣʠʟʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʙʝʣʢʦʚʳʡ 

ʦʙʤʝʥ. 
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ʆʎɽʅʂɸ ɹɽʃʂʆɺʆɻʆ ʇʈʆʌʀʃʗ ʇʈʀ ʉʄɽʐɸʅʅʆʄ ʄʀʂʆʊʆʂʉʀʂʆɿɽ ɹɽʃʓʍ 

ʂʈʓʉ ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʀʍ ʂʆʄʇʃɽʂʉʆɺ 

 

ʊʘʨʘʩʦʚʘ ɽ.ʖ., ʄʘʪʨʦʩʦʚʘ ʃ.ɽ., ʊʘʥʘʩʝʚʘ ʉ.ɸ. 

ʈʝʟʶʤʝ 

 

ʄʠʢʦʪʦʢʩʠʥʳ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʭ, ʧʦʨʘʞʘʷ ʞʠʟʥʝʥʥʳʝ 

ʚʘʞʥʳʝ ʦʨʛʘʥʳ, ʚʳʟʳʚʘʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʏʘʩʪʦ ʤʠʢʦʪʦʢʩʠʥʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʢʦʤʙʠʥʘʮʠʠ, ʦʢʘʟʳʚʘʷ ʩʠʥʝʨʛʠʯʝʩʢʦʝ ʠʣʠ ʘʜʜʠʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ 

ʧʘʪʦʛʝʥʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʫʯʝʥ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʕʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʠʤʝʶʱʠʭ ʚ ʩʦʩʪʘʚʝ ʚʝʱʝʩʪʚʘ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʢʦʚʦʛʦ ʧʨʦʬʠʣʷ 

ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʊ-2, ʘʬʣʘ- ʠ ʟʝʘʨʘʣʝʥʦʥʪʦʢʩʠʢʦʟʝ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 80 ʙʝʣʳʭ ʢʨʳʩʘʭ ʦʙʦʝʛʦ ʧʦʣʘ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʥʘ 8 ʛʨʫʧʧ. ʀʩʧʦʣʴʟʦʚʘʣʠ 3 ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ 

ʩʦʨʙʝʥʪʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʞʠʚʦʪʥʳʤ 

ʪʦʢʩʠʯʥʦʛʦ ʢʦʨʤʘ ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ. 

ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 32,8 % (ʈ <0,001) ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ: ʘʣʴʙʫʤʠʥʘ ï 42,5 % (ʈ <0,001), ʛʣʦʙʫʣʠʥʘ ï 14,7 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ɸʣʴʙʫʤʠʥ-ʛʣʦʙʫʣʠʥʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫ ʞʠʚʦʪʥʳʭ 

ʛʨʫʧʧʳ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 32,8 % 

(ʈ <0,001). ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʊ-2, ʘʬʣʘ- ʠ ʟʝʘʨʘʣʝʥʦʥʪʦʢʩʠʢʦʟʝ ʙʝʣʳʭ ʢʨʳʩ, ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʧʦ ʛʨʫʧʧʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʪʴʝʡ ʨʝʮʝʧʪʫʨʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ʛʘʣʣʫʘʟʠʪʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʜʦʟʝ 0,25 % ʦʪ ʨʘʮʠʦʥʘ ʦʢʘʟʳʚʘʣʦ 

ʥʦʨʤʘʣʠʟʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ. 
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EVALUATION OF THE PROTEIN PROFILE IN MIXED MYCOTOXICOSIS OF WHITE RATS 

ON THE BACKGROUND OF APPLICATION PREVENTIVE COMPLEXES 

 

Tarasova E.Yu., Matrosova L.E., Tanaseva S.A. 

Summary 

 

Mycotoxins have a negative effect on animals, affecting vital important organs, causing 

metabolic changes. Mycotoxins are often found in combination, exerting a synergistic or additive 

interaction on animals. However, the pathogenesis of combined exposure has not been sufficiently 

studied. An effective way to prevent mycotoxicosis is the use of complex drugs containing 

substances that have pathogenetic and symptomatic effects. The aim of the research was to study 

changes in the protein profile of white rats with T-2, afla and zearalenontoxicosis and to evaluate 

the effectiveness of complex preventive measures. The experiments were conducted on 80 white 

rats, of both sexes, divided according to the principle of analogues into 8 groups. We used 3 

preventive complexes based on sorbents of organic and inorganic origin. Feeding toxic feed to 

animals led to a violation of the indicators characterizing protein metabolism. A decrease in the 

total protein content by 32,8 % (P<0,001) and the ratio of protein fractions were recorded: albumin 

ï 42,5 % (P<0,001), globulin ï 14,7 % compared to the biological control group. The albumin-

globulin coefficient in the animals of the toxic control group was lower than in the biological 

control group by 32,8 % (P<0,001). The effectiveness of the proposed preventive complexes in 

experimental T-2, afla and zearalenontoxicosis of white rats was revealed, with priority in the group 

using the third formulation based on the natural mineral galloisite. The use of preventive complexes 

at a dose of 0,25 % of the diet had a normalizing effect on protein metabolism. 
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ʊʘʪʘʨʩʢʘʷ ʧʦʨʦʜʘ ʣʦʰʘʜʝʡ ʷʚʣʷʝʪʩʷ 

ʥʦʚʦʡ ʧʦʨʦʜʦʡ, ʩʦʟʜʘʥʥʦʡ ʥʝʜʘʚʥʦ ʚ 2019 

ʛʦʜʫ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ 

ʤʝʩʪʥʳʭ ʣʦʰʘʜʝʡ, ʨʘʟʚʦʜʠʤʳʭ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, ʘ ʪʘʢʞʝ ʪʘʪʘʨʘʤʠ, 

ʢʦʤʧʘʢʪʥʦ ʧʨʦʞʠʚʘʶʱʠʤʠ ʚ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ: ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ɹʘʰʢʦʨʪʦʩʪʘʥʝ ʠ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, 

ʧʦʵʪʦʤʫ ʥʦʚʘʷ ʧʦʨʦʜʘ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 

ʤʝʩʪʥʳʭ ʧʦʨʦʜ [1, 2, 5]. ʆʜʥʘʢʦ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠʠ ʧʦ 

ʙʦʥʠʪʠʨʦʚʢʝ ʣʦʰʘʜʝʡ ʤʝʩʪʥʳʭ ʧʦʨʦʜ (ʄ., 

2019) ʪʘʪʘʨʩʢʘʷ ʧʦʨʦʜʘ ʣʦʰʘʜʝʡ ʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ [3]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʪʘʪʘʨʩʢʦʡ 

ʧʦʨʦʜʳ ʣʦʰʘʜʝʡ ʩʦʙʩʪʚʝʥʥʘʷ çʀʥʩʪʨʫʢʮʠʷ 

ʧʦ ʙʦʥʠʪʠʨʦʚʢʝ ʣʦʰʘʜʝʡ ʪʘʪʘʨʩʢʦʡ 

ʧʦʨʦʜʳè [4], ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʵʢʩʪʝʨʴʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʫ ʣʦʰʘʜʝʡ ʵʪʦʡ ʧʦʨʦʜʳ. 

çʀʥʩʪʨʫʢʮʠʷ ʜʣʷ ʪʘʪʘʨʩʢʠʭ ʣʦʰʘʜʝʡè 

ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ 

çʀʥʩʪʨʫʢʮʠʠ ʜʣʷ ʤʝʩʪʥʳʭ ʣʦʰʘʜʝʡè, 

ʥʘʧʨʠʤʝʨ ʪʝʤ, ʯʪʦ ʚ ʥʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʘ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʝʩʪʥʳʭ ʣʦʰʘʜʝʡ, 

ʦʮʝʥʢʘ ʪʘʪʘʨʩʢʠʭ ʣʦʰʘʜʝʡ ʧʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʪʘʪʘʨʩʢʠʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʘʟʜʥʠʢʦʚ: ʉʘʙʘʥʪʫʷ, 

ɾʳʝʥʦʚ, ɹʘʡʛʝ ʠ ʜʨʫʛʠʭ ʷʚʣʷʶʪʩʷ ʢʦʥʩʢʠʝ 

ʩʢʘʯʢʠ ʠ ʙʝʛʘ ʩ ʫʯʘʩʪʠʝʤ ʪʘʪʘʨʩʢʠʭ 

ʣʦʰʘʜʝʡ, ʧʦʵʪʦʤʫ ʚ ʠʭ ʠʥʩʪʨʫʢʮʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʝʥʘ ʦʮʝʥʢʘ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʩʢʠʭ ʩʢʘʯʝʢ ʠ ʙʝʛʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ çʀʥʩʪʨʫʢʮʠʠ ʜʣʷ ʪʘʪʘʨʩʢʠʭ 

ʣʦʰʘʜʝʡè ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʨʫʛʠʝ 

ʩʪʘʥʜʘʨʪʳ ʧʦʨʦʜʳ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʠ 

ʧʨʦʤʝʨʘʤ ʪʝʣʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʘʪʘʨʩʢʠʭ 

ʣʦʰʘʜʝʡ ʧʦ ʵʪʠʤ ʧʨʠʟʥʘʢʘʤ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʪʘʥʜʘʨʪʳ, ʧʨʝʚʳʰʘʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ 

ʙʘʰʢʠʨʩʢʠʭ ʣʦʰʘʜʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

10 ʢʛ ʠ 0,5-2 ʩʤ. 

ʉʦʛʣʘʩʥʦ çʀʥʩʪʨʫʢʮʠʠ ʜʣʷ 

ʪʘʪʘʨʩʢʠʭ ʣʦʰʘʜʝʡè ʙʦʥʠʪʠʨʦʚʢʫ 

ʪʘʪʘʨʩʢʠʭ ʣʦʰʘʜʝʡ ʧʨʦʚʦʜʷʪ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʠʭ ʢʘʯʝʩʪʚʘ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: ʪʝʣʫ ʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʧʨʦʤʝʨʘʤ ʪʝʣʘ ʠ ʞʠʚʦʡ 

ʤʘʩʩʝ, ʵʢʩʪʝʨʴʝʨʫ, ʤʦʣʦʯʥʦʩʪʠ ʢʦʙʳʣ, 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ, ʢʘʯʝʩʪʚʫ 

ʧʦʪʦʤʩʪʚʘ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʀʟ ʥʠʭ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʦʮʝʥʢʠ ʪʘʪʘʨʩʢʠʭ ʣʦʰʘʜʝʡ ʧʦ ʞʠʚʦʡ 

ʤʘʩʩʝ, ʧʨʦʤʝʨʘʤ ʪʝʣʘ ʠ ʵʢʩʪʝʨʴʝʨʫ. ʈʘʥʝʝ 

ʚʧʝʨʚʳʝ ʪʘʢʘʷ ʦʮʝʥʢʘ ʣʦʰʘʜʝʡ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʣʠʰʴ ʚ ʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ï 

ʧʣʝʤʝʥʥʦʤ ʨʝʧʨʦʜʫʢʪʦʨʝ ʠʤʝʥʠ 

ɻʠʥʠʘʪʫʣʣʠʥʘ ʉ. ʐ. ʊʶʣʷʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʊ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʙʦʙʱʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ʠ ʧʦ ʙʦʣʴʰʦʤʫ ʧʦʛʦʣʦʚʴʶ 

ʣʦʰʘʜʝʡ, ʢʨʦʤʝ ʪʦʛʦ, ʫ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʵʢʩʪʝʨʴʝʨʥʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ 2020-2023 ʛʦʜʦʚ ʚ ʧʣʝʤʝʥʥʦʤ 

ʨʝʧʨʦʜʫʢʪʦʨʝ ʠʤʝʥʠ ɻʠʥʠʘʪʫʣʣʠʥʘ 

ʊʶʣʷʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʢʘʥʜʠʜʘʪʘʭ ʚ 

ʧʣʝʤʝʥʥʦʝ ʭʦʟʷʡʩʪʚʦ ï ʂʌʍ çʅʘʙʠʫʣʣʠʥ 
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ʉ. ʌ.è ʃʝʥʠʥʦʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʂʌʍ 

çɻʘʨʠʧʦʚ ʀ. ʌ.è ʉʘʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʛʜʝ ʦʮʝʥʠʣʠ 133 

ʢʦʙʳʣ ʠ 16 ʞʝʨʝʙʮʦʚ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ ʧʦ 

ʞʠʚʦʡ ʤʘʩʩʝ, ʧʨʦʤʝʨʘʤ ʪʝʣʘ ʠ ʨʘʟʚʠʪʠʶ 

ʧʨʠʟʥʘʢʦʚ ʵʢʩʪʝʨʴʝʨʘ. ʆʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ 

ʩʦʛʣʘʩʥʦ çʀʥʩʪʨʫʢʮʠʷ ʧʦ ʙʦʥʠʪʠʨʦʚʢʝ 

ʣʦʰʘʜʝʡ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳè (ʂʘʟʘʥʴ, 2023) 

[2]. ʋ ʣʦʰʘʜʝʡ ʦʧʨʝʜʝʣʷʣʠ ʞʠʚʫʶ ʤʘʩʩʫ 

ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ, ʙʨʘʣʠ 4 ʧʨʦʤʝʨʳ ʪʝʣʘ: 

ʚʳʩʦʪʫ ʚ ʭʦʣʢʝ, ʢʦʩʫʶ ʜʣʠʥʫ ʪʫʣʦʚʠʱʘ 

ʤʝʨʥʦʡ ʧʘʣʢʦʡ, ʦʙʭʚʘʪ ʛʨʫʜʠ ʠ ʧʷʩʪʠ 

ʤʝʨʥʦʡ ʣʝʥʪʦʡ; ʦʮʝʥʠʣʠ ʨʘʟʚʠʪʠʝ 10 

ʩʪʘʪʝʡ ʪʝʣʘ: ʛʦʣʦʚʳ, ʰʝʠ, ʛʨʫʜʠ, ʢʦʨʧʫʩʘ, 

ʩʧʠʥʳ, ʧʦʷʩʥʠʮʳ, ʢʨʫʧʘ, ʥʦʛ, ʢʦʧʳʪ; 

ʤʫʩʢʫʣʘʪʫʨʳ; ʦʧʨʝʜʝʣʷʣʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʫʧʠʪʘʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ 

ʧʨʠʟʥʘʢʦʚ ʦʮʝʥʠʚʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 10-ʶ 

ʙʘʣʣʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʚʳʚʦʜʠʣʩʷ ʩʨʝʜʥʠʡ 

ʙʘʣʣ ʠ ʧʦ ʥʝʤʫ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ 

ʙʦʥʠʪʠʨʦʚʦʯʥʳʡ ʢʣʘʩʩ ʣʦʰʘʜʝʡ. ʀʭ ʪʨʠ ï 

ʵʣʠʪʘ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʝʜʥʠʡ ʙʘʣʣ ʜʣʷ 

ʞʝʨʝʙʮʦʚ ʨʘʚʝʥ 9-ʠ, ʢʦʙʳʣ ï 8-ʠ; I ï ʢʣʘʩʩ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7-ʠ ʠ 6-ʠ; II ï 5-ʠ ʠ 4-ʤ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ 

ʣʦʰʘʜʝʡ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ.

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʙʦʥʠʪʠʨʦʚʦʯʥʦʡ ʦʮʝʥʢʠ ʣʦʰʘʜʝʡ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʧʨʦʤʝʨʘʤ 

ʪʝʣʘ ʠ ʞʠʚʦʡ ʤʘʩʩʝ 

ʇʨʠʟʥʘʢ ʦʮʝʥʢʠ 

ɿʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʧʦ ʭʦʟʷʡʩʪʚʘʤ 

ʧʦʨʦʜʦ-

ʠʩʧʳʪʘ-

ʥʠʝ, 

n=23 

ɻʠʥʠʘ-

ʪʫʣ-

ʣʠʥ, 

n=47 

ɻʘʨʠ-

ʧʦʚ, 

n=30 

ʅʘʙʠʫʣ-

ʣʠʥ, n=33 

ʚ ʩʨʝʜʥʝʤ, 

n=133 
ʙʘʣʣ ʢʣʘʩʩ 

ʂʦʙʳʣʳ 

ʇʨʦʤʝʨʳ ʪʝʣʘ, ʩʤ: 

ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ 

ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ 

ʦʙʭʚʘʪ ʛʨʫʜʠ 

ʦʙʭʚʘʪ ʧʷʩʪʠ 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 

 

145,9 

152,9 

175,6 

20,1 

474,0 

 

142,1 

151,6 

177,7 

19,7 

479,7 

 

140,6 

158,4 

169,4 

18,2 

457,5 

 

145,8 

162,2 

171,5 

18,5 

163,0 

 

143,6Ñ0,56 

156,3Ñ0,85 

173,6Ñ0,94 

19,1Ñ0,08 

468,6Ñ2,54 

 

8 

9 

8 

8 

10 

 

ʵʣʠʪʘ 

ʵʣʠʪʘ 

ʵʣʠʪʘ 

ʵʣʠʪʘ 

ʵʣʠʪʘ 

ɾʝʨʝʙʮʳ 

ʇʨʦʤʝʨʳ ʪʝʣʘ, ʩʤ: 

ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ 

ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ 

ʦʙʭʚʘʪ ʛʨʫʜʠ 

ʦʙʭʚʘʪ ʧʷʩʪʠ 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 

n=5 

146,2 

157,0 

174,4 

20,2 

470,8 

n=3 

144,0 

152,3 

178,7 

20,0 

482,4 

n=3 

143,7 

158,7 

165,0 

19,2 

455,5 

n=5 

146,4 

164,6 

174,0 

19,3 

469,8 

n=16 

145,1Ñ0,62 

158,2Ñ1,04 

173,0Ñ0,71 

19,7Ñ0,12 

469,6Ñ3,33 

 

9 

10 

9 

9 

10 

 

ʵʣʠʪʘ 

ʵʣʠʪʘ 

ʵʣʠʪʘ 

ʵʣʠʪʘ 

ʵʣʠʪʘ 

 

ʆʮʝʥʢʘ ʣʦʰʘʜʝʡ ʧʨʠ 

ʧʦʨʦʜʦʠʩʧʳʪʘʥʠʠ ʠ ʚ ʫʩʣʦʚʠʷʭ 3-ʭ 

ʭʦʟʷʡʩʪʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʠ ʚ ʮʝʣʦʤ ʠʤʝʶʪ 

ʦʪʣʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦ ʪʝʣʦʩʣʦʞʝʥʠʶ ʠ 

ʞʠʚʦʡ ʤʘʩʩʝ ʠ ʦʮʝʥʝʥʳ ʚ ʩʨʝʜʥʝʤ 

ʚʳʩʦʢʠʤʠ ʙʘʣʣʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢʦʙʳʣʳ ï 8,6; ʞʝʨʝʙʮʳ ï 9,4 ʙʘʣʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʩʰʝʛʦ 

ʢʣʘʩʩʘ ï ʵʣʠʪʘ (ʊʘʙʣʠʮʘ 1). ʃʦʰʘʜʠ 

ʫʧʠʪʘʥʥʳʝ, ʠʤʝʶʪ ʧʣʝʤʝʥʥʫʶ ʢʦʥʜʠʮʠʶ, 

ʫ ʥʠʭ ʞʠʚʘʷ ʤʘʩʩʘ ʚʳʩʦʢʘʷ (ʢʦʙʳʣʳ ï 

468,6; ʞʝʨʝʙʮʳ ï 469,6 ʢʛ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʣʘʩʩʫ ʵʣʠʪʘ. ʋ ʥʠʭ ʪʫʣʦʚʠʱʝ ʫʜʣʠʥʸʥʥʦʝ 

(ʜʣʠʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 156,3 ʠ 158,2 ʩʤ), 

ʛʨʫʜʴ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ (ʦʙʭʚʘʪ ï 173,6 ʠ 

173,0 ʩʤ), ʢʦʩʪʷʢ ʢʨʝʧʢʠʡ (ʦʙʭʚʘʪ ʧʷʩʪʠ ï 

19,1 ʠ 19,7), ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʢʣʘʩʩʦʚ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʣʘʩʩʦʤ ʵʣʠʪʘ (ʈʠʩʫʥʦʢ 1 ʠ 2). 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʣʦʰʘʜʝʡ 

ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʪʠʧʠʯʥʦʩʪʴ 

(ʥʘʣʠʯʠʝ ʫ ʣʦʰʘʜʠ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʠ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʴ) 

ʦʮʝʥʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 10-ʶ ʙʘʣʣʘʤʠ; 

ʧʨʠʟʥʘʢ çʵʢʩʪʝʨʴʝʨè ʚʢʣʶʯʘʝʪ 10 

ʦʩʥʦʚʥʳʭ ʩʪʘʪʝʡ ʪʝʣʘ: ʛʦʣʦʚʫ, ʰʝʶ, ʛʨʫʜʴ, 

ʢʦʨʧʫʩ, ʩʧʠʥʫ, ʧʦʷʩʥʠʮʫ, ʢʨʫʧ, ʥʦʛʠ, 

ʢʦʧʳʪʘ, ʤʫʩʢʫʣʘʪʫʨʫ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʦʮʝʥʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʚʫʤʷ ʙʘʣʣʘʤʠ ʠ 

ʦʥʠ ʩʫʤʤʠʨʫʶʪʩʷ ʠ ʩʫʤʤʘ ʜʝʣʠʪʩʷ ʥʘ 2, 

ʪ.ʝ. ʦʮʝʥʢʘ ʧʝʨʝʚʦʜʠʪʩʷ ʚ 10-ʠ ʙʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ; ʧʨʠʟʥʘʢ çʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤè 
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ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʪʸʤ ʦʮʝʥʢʠ 

ʫʧʠʪʘʥʥʦʩʪʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʣʦʰʘʜʠ, ʦʮʝʥʠʚʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ 10-ʶ ʙʘʣʣʘʤʠ. ʕʪʠ ʧʨʠʟʥʘʢʠ 

ʵʢʩʪʝʨʴʝʨʘ ʢʦʙʳʣ ʦʮʝʥʝʥʳ ʩʨʝʜʥʠʤ 

ʙʘʣʣʦʤ, ʨʘʚʥʳʤ 9,1; ʯʪʦ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢʣʘʩʩʘ ʵʣʠʪʘ.

 

   
ʈʠʩʫʥʦʢ 1 ï ʂʦʙʳʣʢʘ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ ʈʠʩʫʥʦʢ 2 ï ɾʝʨʝʙʯʠʢ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʙʦʥʠʪʠʨʦʚʦʯʥʦʡ ʦʮʝʥʢʠ ʣʦʰʘʜʝʡ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʦʩʪʘʣʴʥʳʤ 

ʧʨʠʟʥʘʢʘʤ 

ʇʨʠʟʥʘʢ ʦʮʝʥʢʠ 

ʂʦʙʳʣʳ, n=133 ɾʝʨʝʙʮʳ, n=16 

ʜʦʣʷ, % 
ʙʘʣʣ 

ʜʦʣʷ, % 
ʙʘʣʣ 

ʦʪʣ. ʭʦʨ. ʫʜʦʚʣ. ʦʪʣ. ʭʦʨ. 

ʊʠʧʠʯʥʦʩʪʴ: ʦʮʝʥʢʘ    9   9 

                      ʢʣʘʩʩ    ʵʣʠʪʘ   ʵʣʠʪʘ 

ʇʨʦʤʝʨʳ: ʦʮʝʥʢʘ 76,6 21,3 2,1 8,6 100.0   

                  ʢʣʘʩʩ ʵʣʠʪʘ I II   ʵʣʠʪʘ   

ʕʢʩʪʝʨʴʝʨ: ʛʦʣʦʚʘ 100   2  100 2,0 

                    h ʝʷ  87,2 12,8 1,8  100 2,0 

                    ʛʨʫʜʴ  83,0 17,0 1,8  100 2,0 

                    ʢʦʨʧʫʩ  97,9 2,1 2,0  100 2,0 

                    ʩʧʠʥʘ  80,9 19,1 1,8  100 2,0 

                    ʧʦʷʩʥʠʮʘ  100,0  2,0  100 2,0 

                    ʢʨʫʧ  67,7 38,3 1,6  100 2,0 

                    ʥʦʛʠ  78,7 21,3 1,8  100 2,0 

                    ʢʦʧʳʪʘ  59,6 40,4 1,5  100 2,0 

              ʤʫʩʢʫʣʘʪʫʨʘ  100,0  2,0  100 2,0 

             ʦʙʱʘʷ ʦʮʝʥʢʘ    9,1   10,0 

                    ʢʣʘʩʩ    ʵʣʠʪʘ   ʵʣʠʪʘ 

ʇʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ: 

ʦʮʝʥʢʘ 

83,0 17,0  8,7 100  9 

ʢʣʘʩʩ    ʵʣʠʪʘ   ʵʣʠʪʘ 

 

ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮ 3 ʠ 4, ʛʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʞʝʣʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʨʠʟʥʘʢʦʚ ʵʢʩʪʝʨʴʝʨʘ ʠ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʠʤʝʝʪ 

ʞʝʣʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ (59,3-99,1 %), ʣʠʰʴ 

ʚ ʨʘʟʚʠʪʠʠ ʜʚʫʭ ʩʪʘʪʝʡ ʪʝʣʘ: ʰʝʠ ʠ ʢʨʫʧʘ 

ʚʳʷʚʣʝʥʘ ʙʦʣʴʰʘʷ ʜʦʣʷ ʥʝʜʦʩʪʘʪʢʦʚ (16,8-

38,1 %). ʕʪʦ ï ʢʦʨʦʪʢʘʷ ʰʝʷ (16,8 %) ʠ 

ʩʚʠʩʣʳʡ ʢʨʫʧ (38,1 %). ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝʦʙʭʦʜʠʤʘ 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʩʝʣʝʢʮʠʷ. 
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ʊʘʙʣʠʮʘ 3 ï ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʚʠʪʠʷ ʩʪʘʪʝʡ ʪʝʣʘ ʫ ʢʦʙʳʣ ʪʘʪʘʨʩʢʦʡ 

ʧʦʨʦʜʳ, n=133 

ʉʪʘʪʠ ʪʝʣʘ 

ʈʘʟʚʠʪʠʝ ʠ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʪʘʪʝʡ, ʠʭ ʜʦʣʷ 

ʞʝʣʘʪʝʣʴʥʦʝ ʥʝʜʦʩʪʘʪʢʠ  

ʛʦʣ % ʛʦʣ % ʛʦʣ % ʛʦʣ % 

ɻʦʣʦʚʘ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʛʨʫʙʘʷ ʣʝʛʢʘʷ - 

131 98,5   2 1,5   

ʐʝ ̫
ʤʫʩʢʫʣʠʩʪʘʷ ʪʦʥʢʘʷ ʜʣʠʥʥʘʷ ʢʦʨʦʪʢʘʷ 

128 96,2 5 3,8 45 33,8 22 16,5 

ɻʨʫʜʴ 
ʛʣʫʙʦʢʘʷ, ʰʠʨʦʢʘʷ  ʥʝʛʣʫʙʦʢʘʷ ʫʟʢʘʷ - 

105 78,9 28 21,1     

ʂʦʨʧʫʩ 
ʜʣʠʥʥʳʡ ʩʨʝʜʥʠʡ ʫʢʦʨʦʯʝʥʥʳʡ -  

79 59,4 54 40,6 -    

ʉʧʠʥʘ 
ʤʫʩʢʫʣʠʩʪʘʷ ʰʠʨʦʢʘʷ ʫʟʢʘʷ ʤʷʛʢʘʷ ʢʘʨʧʦʦʙʨʘʟʥʘʷ 

127 95,4 -  1 0,8 5 3,8 

ʇʦʷʩʥʠʮʘ 
ʤʫʩʢʫʣʠʩʪʘʷ ʨʦʚʥʘʷ ʟʘʧʘʚʰʘʷ ʢʘʨʧʦʦʙʨʘʟʥʘʷ - 

124 93,2 -  9 6,8   

ʂʨʫʧ 

ʤʫʩʢʫʣʠʩʪʳʡ 

ʦʢʨʫʛʣʳʡ 

ʢʦʨʦʪʢʠʡ  ʢʨʳʰʝʦʙʨʘʟʥʳʡ ʩʚʠʩʣʳʡ 

60 45,1 13 9,8 17 12,8 33 24,8 

ʅʦʛʠ 

ʧʨʘʚʠʣʴʥʳʝ ʩʘʙʣʠʩʪʳʝ ʍ-ʦʙʨʘʟʥʳʝ ʢʦʟʠʥʝʮ  

(ʤʷʛʢʠʝ ʙʘʙʢʠ) 

125 94,0 1 0,8 4 3,0 3 2,2 

ʂʦʧʳʪʘ  
ʢʨʝʧʢʠʝ ʧʣʦʩʢʠʝ ʪʦʨʮʦʚʳʝ ʩ ʪʨʝʱʠʥʦʡ 

111 83,2 14 10,6 -  8 6,2 

 

ʊʘʙʣʠʮʘ 4 ï ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʚʠʪʠʷ ʩʪʘʪʝʡ ʪʝʣʘ ʫ ʞʝʨʝʙʮʦʚ ʪʘʪʘʨʩʢʦʡ 

ʧʦʨʦʜʳ, n=16 
ʉʪʘʪʠ ʪʝʣʘ  ʈʘʟʚʠʪʠʝ ʠ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʪʘʪʝʡ, ʠʭ ʜʦʣʷ 

ʞʝʣʘʪʝʣʴʥʦʝ ʥʝʜʦʩʪʘʪʢʠ  

ʛʦʣ % ʛʦʣ % ʛʦʣ % ʛʦʣ % 

ɻʦʣʦʚʘ ʧʨʦʧʦʨʮʠʦ 

ʥʘʣʴʥʘʷ 

ʛʨʫʙʘʷ ʣʝʛʢʘʷ - 

16 100,0       

ʐʝ ̫ ʤʫʩʢʫʣʠʩʪʘʷ ʩʨʝʜʥʷʷ ʜʣʠʥʥʘʷ ʢʦʨʦʪʢʘʷ 

13 81,3 3 18,7     

ɻʨʫʜʴ ʛʣʫʙʦʢʘʷ, ʰʠʨʦʢʘʷ  ʥʝʛʣʫʙʦʢʘʷ ʫʟʢʘʷ - 

14 87,5 3 12,5     

ʂʦʨʧʫʩ ʜʣʠʥʥʳʡ ʩʨʝʜʥʠʡ ʫʢʦʨʦʯʝʥʥʳʡ -  

9 54,5 7 45,5 -    

ʉʧʠʥʘ ʤʫʩʢʫʣʠʩʪʘʷ 

ʰʠʨʦʢʘʷ 

ʫʟʢʘʷ ʤʷʛʢʘʷ ʢʘʨʧʦʦʙʨʘʟʥʘʷ 

13 81,3     3 18,7 

ʇʦʷʩʥʠʮʘ ʤʫʩʢʫʣʠʩʪʘʷ 

ʨʦʚʥʘʷ 

ʟʘʧʘʚʰʘʷ ʢʘʨʧʦʦʙʨʘʟʥʘʷ - 

14 87,5   2 12,5   

ʂʨʫʧ ʤʫʩʢʫʣʠʩʪʳʡ 

ʦʢʨʫʛʣʳʡ 

ʢʦʨʦʪʢʠʡ  ʢʨʳʰʝʦʙʨʘʟʥʳʡ ʩʚʠʩʣʳʡ 

9 56,3   3 18,7 4 25,0 

ʅʦʛʠ ʧʨʘʚʠʣʴʥʳʝ ʩʘʙʣʠʩʪʳʝ ʍ-ʦʙʨʘʟʥʳʝ ʢʦʟʠʥʝʮ  

(ʤʷʛʢʠʝ ʙʘʙʢʠ) 

16 100,0       

ʂʦʧʳʪʘ  ʢʨʝʧʢʠʝ ʧʣʦʩʢʠʝ ʪʦʨʮʦʚʳʝ ʩ ʪʨʝʱʠʥʦʡ 

16 100,0       
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ʋ ʞʝʨʝʙʮʦʚ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ 

ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʦʪʣʠʯʥʦ 

ʚʳʨʘʞʝʥʳ, ʠʤʝʶʪ ʭʦʨʦʰʝʝ ʨʘʟʚʠʪʠʝ, 

ʦʮʝʥʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʙʘʣʣʦʚ ʠ ʚʳʩʦʢʠʤ ʢʣʘʩʩʦʤ ʵʣʠʪʘ. ʕʪʦ 

ʧʦʥʷʪʥʦ, ʪʘʢ ʢʘʢ ʞʝʨʝʙʮʦʚ ʦʪʙʠʨʘʶʪ ʙʦʣʝʝ 

ʪʱʘʪʝʣʴʥʦ ʠ ʩʪʨʦʛʦ, ʠʭ ʪʨʝʙʫʝʪʩʷ ʚ 

ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʝʤ ʢʦʙʳʣ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʮʝʥʢʘ ʣʦʰʘʜʝʡ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ: ʪʠʧʠʯʥʦʩʪʠ, ʞʠʚʦʡ 

ʤʘʩʩʝ, ʧʨʦʤʝʨʘʤ ʪʝʣʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ 

ʠ ʧʨʠʟʥʘʢʘʤ ʵʢʩʪʝʨʴʝʨʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʠ 

ʚ ʮʝʣʦʤ ʠʤʝʶʪ ʦʪʣʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦ 

ʪʝʣʦʩʣʦʞʝʥʠʶ, ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʩʰʝʛʦ ʢʣʘʩʩʘ ï ʵʣʠʪʘ. 

ʃʦʰʘʜʠ ʫʧʠʪʘʥʥʳʝ, ʠʤʝʶʪ ʧʣʝʤʝʥʥʫʶ 

ʢʦʥʜʠʮʠʶ, ʫ ʥʠʭ ʞʠʚʘʷ ʤʘʩʩʘ ʚʳʩʦʢʘʷ, 

ʪʝʣʦʩʣʦʞʝʥʠʝ ʠ ʤʘʩʪʴ ʪʠʧʠʯʥʳʝ ʜʣʷ 

ʜʘʥʥʦʡ ʧʦʨʦʜʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʞʠʚʦʪʥʳʭ 

59,3-100 % ʦʙʣʘʜʘʝʪ ʞʝʣʘʪʝʣʴʥʦʡ ʬʦʨʤʦʡ 

ʨʘʟʚʠʪʠʷ ʧʨʠʟʥʘʢʦʚ ʵʢʩʪʝʨʴʝʨʘ, ʦʜʥʘʢʦ ʚ 

ʨʘʟʚʠʪʠʠ ʜʚʫʭ ʩʪʘʪʝʡ ʪʝʣʘ: ʰʝʠ ʠ ʢʨʫʧʘ 

ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʢʘʢ ʢʦʨʦʪʢʘʷ ʰʝʷ 

(16,8 %) ʠ ʩʚʠʩʣʳʡ ʢʨʫʧ (27,3-38,1 %), 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ ʧʫʪʝʤ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʠ. 
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ʈʝʟʁʤʝ 

 

ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʣʦʰʘʜʝʡ ʪʘʪʘʨʩʢʦʡ ʧʦʨʦʜʳ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ: ʪʠʧʠʯʥʦʩʪʠ, ʞʠʚʦʡ ʤʘʩʩʝ, ʧʨʦʤʝʨʘʤ ʪʝʣʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʠ 

ʧʨʠʟʥʘʢʘʤ ʵʢʩʪʝʨʴʝʨʘ. ʆʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʠ ʚ ʮʝʣʦʤ ʠʤʝʶʪ ʦʪʣʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦ 

ʪʝʣʦʩʣʦʞʝʥʠʶ, ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʩʰʝʛʦ ʢʣʘʩʩʘ ï ʵʣʠʪʘ. ʃʦʰʘʜʠ ʫʧʠʪʘʥʥʳʝ, 

ʠʤʝʶʪ ʧʣʝʤʝʥʥʫʶ ʢʦʥʜʠʮʠʶ, ʫ ʥʠʭ ʞʠʚʘʷ ʤʘʩʩʘ ʚʳʩʦʢʘʷ, ʪʝʣʦʩʣʦʞʝʥʠʝ ʠ ʤʘʩʪʴ ʪʠʧʠʯʥʳʝ 

ʜʣʷ ʜʘʥʥʦʡ ʧʦʨʦʜʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʞʠʚʦʪʥʳʭ 59,3-100 % ʦʙʣʘʜʘʝʪ ʞʝʣʘʪʝʣʴʥʦʡ ʬʦʨʤʦʡ 

ʨʘʟʚʠʪʠʷ ʧʨʠʟʥʘʢʦʚ ʵʢʩʪʝʨʴʝʨʘ, ʦʜʥʘʢʦ ʚ ʨʘʟʚʠʪʠʠ ʜʚʫʭ ʩʪʘʪʝʡ ʪʝʣʘ: ʰʝʠ ʠ ʢʨʫʧʘ ʚʳʷʚʣʝʥʳ 

ʥʝʜʦʩʪʘʪʢʠ ʢʘʢ ʢʦʨʦʪʢʘʷ ʰʝʷ (16,8 %) ʠ ʩʚʠʩʣʳʡ ʢʨʫʧ (27,3-38,1 %), ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʨʘʥʠʪʴ ʧʫʪʝʤ ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʠ.  

 

ADVANTAGES AND DISADVANTAGES OF EXTERIOR TRAITS IN TATAR HORSES 

 

Khaertdinov R.A., Sushentsova M.A., Kamaldinov I.N., Fetkullova G.I., Zakirova G.M. 

Summary 

 

The paper presents the first results of evaluation of Tatar horses by a complex of traits: 

typicality, live weight, body measurements, adaptability and exterior traits. The evaluation showed 

that they generally have an excellent development of the physique, which meets the requirements of 

the highest class - elite. The horses are well-fed, pedigree conditioned, have a high live weight, and 

are typical of the breed. Most of the animals 59,3-100 % have a desirable form of development of 

exterior traits, but in the development of two articles of the body: neck and croup there are 

shortcomings such as short neck (16,8 %) and a dangling croup (27,3-38,1 %), which should be 

eliminated by directed selection. 
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ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅɸʗ ʕʂʉʇɽʈʊʀɿɸ ʄʗʉɸ ʇʆʈʆʉʗʊ, 

ʋʇʆʊʈɽɹʃʗɺʐʀʍ ʂʆʈʄɸ ɿɸɻʈʗɿʅɽʅʅʓɽ ʄʀʂʆʊʆʂʉʀʅɸʄʀ ʅɸ ʌʆʅɽ 

ʇʈʀʄɽʅɽʅʀʗ ʍʀʊʀʅ-ɻʃʖʂɸʅʆɺʆɻʆ ʂʆʄʇʃɽʂʉɸ 

 

ʍʘʩʠʷʪʫʣʣʠʥ ɸ.ʌ. ï ʘʩʧʠʨʘʥʪ 

 

ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʤʷʩʦ, ʩʚʠʥʴʠ, ʤʠʢʦʪʦʢʩʠʥʳ, 

ʭʠʪʠʥ-ʛʣʶʢʘʥʦʚʳʡ ʢʦʤʧʣʝʢʩ 

Keywords: veterinary and sanitary examination, meat, pigs, mycotoxins, chitin-glucan 

complex 

 

ʄʠʢʦʪʦʢʩʠʥʳ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʦʧʘʩʥʳʝ ʫʞʝ ʚ ʤʘʣʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʦʚʩʝʤʝʩʪʥʦ, ʧʦʵʪʦʤʫ ʷʚʣʷʶʪʩʷ ʤʠʨʦʚʦʡ 

ʧʨʦʙʣʝʤʦʡ [11, 12]. ʇʦ ʜʘʥʥʳʤ ʌɸʆ 25% 

ʦʙʱʝʤʠʨʦʚʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ ʧʦʚʨʝʞʜʝʥʦ 

ʤʠʢʦʪʦʢʩʠʥʘʤʠ [6]. ʇʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʳʭ, ʦʥʠ ʚʳʟʳʚʘʶʪ ʫʭʫʜʰʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʘʨʫʰʘʶʪ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʠ ʠʤʤʫʥʥʫʶ 

ʩʠʩʪʝʤʫ, ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʢ ʣʝʪʘʣʴʥʦʤʫ 

ʠʩʭʦʜʫ [1, 7]. 

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʢ 

ʤʠʢʦʪʦʢʩʠʢʦʟʘʤ ʷʚʣʷʶʪʩʷ ʩʚʠʥʴʠ. ʆʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʞʠʚʦʪʥʳʤ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʬʣʘʛʤʘʥʘʤ ʤʷʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʰʝʡ ʩʪʨʘʥʳ. ʀʭ ʤʷʩʦ ʦʙʣʘʜʘʝʪ 

ʫʥʠʢʘʣʴʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʙʦʛʘʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ, ʙʝʣʢʘʤʠ, 

ʞʠʨʘʤʠ ʠ ʫʛʣʝʚʦʜʘʤʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʥʦ 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʙʠʣʴʥʦ ʠ 

ʙʳʩʪʨʦ ʫʩʚʦʷʝʤʦʛʦ ʙʝʣʢʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʚʩʝʤ ʥʘʙʦʨʦʤ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʜʣʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʩ ʦʪʨʘʚʣʝʥʠʷʤʠ 

ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʘʜʩʦʨʙʝʥʪʦʚ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʚʝʜʫʱʘʷ ʨʦʣʴ 

ʫʜʝʣʷʣʘʩʴ ʤʠʥʝʨʘʣʴʥʳʤ ʘʜʩʦʨʙʝʥʪʘʤ, 

ʪʘʢʠʤ ʢʘʢ ʰʫʥʛʠʪ ʠ ʮʝʦʣʠʪ. ʅʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ, ʤʥʦʞʝʩʪʚʦ ʫʯʝʥʳʭ 

ʦʙʨʘʱʘʶʪ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʢ 

ʵʥʪʝʨʦʩʦʙʨʝʥʪʘʤ [10, 15]. 

ʇʦʜ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘʤʠ ʧʦʥʠʤʘʶʪ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʘʜʩʦʨʙʠʨʫʶʪ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ 

ʨʘʟʣʠʯʥʳʝ ʪʦʢʩʠʢʘʥʪʳ, ʘ ʪʘʢʞʝ ʵʥʜʦ- ʠ 

ʵʢʟʦʛʝʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʤʠʢʨʦʙʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʦʥʠ ʥʝ 

ʚʩʪʫʧʘʶʪ ʩ ʥʠʤʠ ʚ ʭʠʤʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ. 

ʄʝʪʦʜ ʵʥʪʝʨʦʩʦʨʙʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʙʝʟʦʧʘʩʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʤʝʶʱʠʤ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠ ʧʨʠ ʵʪʦʤ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ [2]. 

ʆʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʭʠʪʠʥ-

ʛʣʶʢʘʥʦʚʳʡ ʢʦʤʧʣʝʢʩ (ʍɻʂ). ɹʳʣʦ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʤʠʤʦ ʩʦʨʙʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ 

ʧʦʛʦʣʦʚʴʝ, ʧʦʚʳʰʘʝʪ ʠʤʤʫʥʠʪʝʪ ʠ 

ʦʙʣʘʜʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [8, 

9]. 

ʍʠʪʠʥ-ʛʣʶʢʘʥʦʚʳʡ ʢʦʤʧʣʝʢʩ 

ʙʳʚʘʝʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʤʠʢʨʦʙʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʍɻʂ ʙʳʣʠ ʦʙʥʘʨʦʜʦʚʘʥʳ 

ʨʘʥʝʝ [5]. ʅʘʤʠ ʧʦʣʫʯʝʥ ʤʠʢʨʦʙʥʳʡ ʍɻʂ 

ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʜʨʦʞʞʝʡ Candida 

pseudortopicalis 44ʧʢ [15]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʳʨʴʷ, ʤʝʥʷʶʪʩʷ ʠ ʩʚʦʡʩʪʚʘ ʙʝʪʘ-

ʛʣʶʢʘʥʘ, ʵʪʦ ʨʘʟʣʠʯʠʝ ʩʚʷʟʘʥʦ ʩ ʩʧʦʩʦʙʦʤ 

ʩʦʝʜʠʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʮʝʧʠ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ, ʘ ʪʘʢʞʝ ʪʠʧʦʤ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʙʦʢʦʚʳʭ ʮʝʧʝʡ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʵʪʠʭ ʩʪʨʫʢʪʫʨʘʭ 

ʚʣʠʷʶʪ ʥʘ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
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ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʍɻʂ ʧʨʠ 

ʤʠʢʦʪʦʢʩʠʢʦʟʘʭ ʙʳʣʘ ʜʦʢʘʟʘʥʘ 

ʤʥʦʞʝʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʜʥʘʢʦ, ʜʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʝʛʦ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʷʩʦ 

ʞʠʚʦʪʥʳʭ, ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʠ ʫʙʦʷ [14]. 

ɺ ʩʚʷʟʠ ʩʦ ʚʩʝʤ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, 

ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʮʝʣʴ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ 

ʧʦʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʧʠʱʫ ʢʦʨʤʘ 

ʟʘʛʨʷʟʥʝʥʥʳʝ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʠ 

ʙʝʟ ʥʠʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʙʦʪʫ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʌɻɹʅʋ 

çʌʎʊʈɹ-ɺʅʀɺʀè. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʨʦʩʷʪʘʭ 64 ʩʫʪʦʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚ ʪʝʯʝʥʠʠ 60 ʜʥʝʡ. ɼʣʷ ʵʪʦʛʦ 

ʩʬʦʨʤʠʨʦʚʘʣʠ 4 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦ 

ʧʨʠʥʮʠʧʫ ʧʘʨ ʘʥʘʣʦʛʦʚ. ɺ ʢʘʞʜʫʶ ʛʨʫʧʧʫ 

ʚʭʦʜʠʣʦ ʧʦ 4 ʧʦʨʦʩʝʥʢʘ ʩʦ ʩʨʝʜʥʝʡ ʞʠʚʦʡ 

ʤʘʩʩʦʡ 25 ʢʛ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʝʤ ʠ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʣʫʯʘʣʘ çʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥè, ʚʪʦʨʘʷ ï 

çʪʦʢʩʠʯʥʳʡ ʨʘʮʠʦʥè, ʪʨʝʪʴʷ ï çʪʦʢʩʠʯʥʳʡ 

ʨʘʮʠʦʥè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʮʝʦʣʠʪʘ ʠ ʰʫʥʛʠʪʘ 

ʚ ʜʦʟʝ 0,25 % ʦʪ ʤʘʩʩʳ ʨʘʮʠʦʥʘ, ʘ 

ʯʝʪʚʝʨʪʘʷ ʧʦʣʫʯʘʣʘ çʪʦʢʩʠʯʥʳʡ ʨʘʮʠʦʥè ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʰʫʥʛʠʪʘ ʠ ʜʨʦʞʞʝʚʦʛʦ 

ʭʠʪʠʥ-ʛʣʶʢʘʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʜʦʟʝ 

0,25% ʦʪ ʨʘʮʠʦʥʘ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʷʩʘ ʧʦʨʦʩʷʪ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ 

ʫʙʦʷ [4]. ʆʧʨʝʜʝʣʷʣʠ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ: 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʤʷʩʘ ʠ ʩʪʝʧʝʥʴ 

ʦʙʝʩʢʨʦʚʣʝʥʥʦʩʪʠ, ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʳ 

ʚʘʨʢʦʡ, ʦʧʨʝʜʝʣʷʣʠ ʧʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʠʩʣʦʪʥʦʩʪʠ-ʦʢʠʩʣʷʝʤʦʩʪʠ, 

ʬʦʨʤʦʣʴʥʫʶ ʧʨʦʙʫ ʠ ʤʠʢʨʦʙʥʫʶ 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ [13].  

ʇʨʦʚʝʜʝʥʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʤʠʢʨʦʩʢʦʧʠʷ ʤʘʟʢʦʚ-

ʦʪʧʝʯʘʪʢʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ɻʨʘʤʫ, ʧʦʜ 

ʠʤʤʝʨʩʠʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ; ʨʝʘʢʮʠʷ ʩ 5 

% ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʠ; ʨʝʘʢʮʠʷ 

ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ; ʬʦʨʤʦʣʴʥʘʷ ʨʝʘʢʮʠʷ; 

ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ [3]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʇʨʦʚʝʜʝʥʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʷʩʦ ʚʩʝʭ 

ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʢʨʠʪʝʨʠʷʤ ʩʚʝʞʝʛʦ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʷʩʘ. ʆʥʦ ʙʳʣʦ 

ʭʦʨʦʰʦ ʦʙʝʩʢʨʦʚʣʝʥʦ, ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ 

ʮʚʝʪʘ ʩ ʧʣʦʪʥʦʡ ʠ ʫʧʨʫʛʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ. 

ʗʤʢʘ ʦʪ ʥʘʜʘʚʣʠʚʘʥʠʷ ʚʳʨʘʚʥʠʚʘʣʘʩʴ 

ʧʦʣʥʦʩʪʴʶ ʠ ʙʳʩʪʨʦ. ɿʘʧʘʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʜʘʥʥʦʤʫ ʚʠʜʫ ʞʠʚʦʪʥʳʭ. ʉʫʭʦʞʠʣʠʷ 

ʧʣʦʪʥʳʝ ʠ ʫʧʨʫʛʠʝ, ʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʩʪʘʚʦʚ 

ʛʣʘʜʢʘʷ ʠ ʙʣʝʩʪʷʱʘʷ.  

 

ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ ʧʦʨʦʩʷʪ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1 2 3 4 

ʉʝʨʦʚʦʜʦʨʦʜ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ 

ʈʝʘʢʮʠʷ ʥʘ 

ʧʝʨʦʢʩʠʜʘʟʫ 
ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʈʝʘʢʮʠʷ ʩ 

ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ 

ʙʫʣʴʦʥ 

ʧʨʦʟʨʘʯʥʳʡ 

ʙʫʣʴʦʥ 

ʧʨʦʟʨʘʯʥʳʡ 

ʙʫʣʴʦʥ 

ʧʨʦʟʨʘʯʥʳʡ 

ʙʫʣʴʦʥ 

ʧʨʦʟʨʘʯʥʳʡ 

ʇʝʨʝʢʠʩʥʦʝ ʯʠʩʣʦ 
ʩʦʣʦʤʝʥʥʦ-

ʞʝʣʪʳʡ ʮʚʝʪ 

ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ 

ʩ ʨʦʟʦʚʳʤ 

ʦʪʪʝʥʢʦʤ 

ʞʝʣʪʦ-

ʢʦʨʠʯʥʝʚʳʡ 

ʮʚʝʪ 

ʩʦʣʦʤʝʥʥʦ-

ʞʝʣʪʳʡ ʮʚʝʪ 

ʌʦʨʤʦʣʴʥʘʷ ʧʨʦʙʘ 
ʬʠʣʴʪʨʘʪ 

ʧʨʦʟʨʘʯʥʳʡ 

ʬʠʣʴʪʨʘʪ 

ʧʨʦʟʨʘʯʥʳʡ, 

ʭʣʦʧʴʷ, ʩʛʫʩʪʢʠ 

ʬʠʣʴʪʨʘʪ 

ʧʨʦʟʨʘʯʥʳʡ, 

ʭʣʦʧʴʷ 

ʬʠʣʴʪʨʘʪ 

ʧʨʦʟʨʘʯʥʳʡ, 

ʭʣʦʧʴʷ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʠʩʣʦʪʥʦʩʪʴ-

ʦʢʠʩʣʷʝʤʦʩʪʴ, ʤʛ 

0,4Ñ0,01 0,35Ñ0,03 0,39Ñ0,02 0,4Ñ0,02 

ʄʠʢʨʦʙʥʘʷ 

ʦʙʩʝʤʝʥʝʥ-ʥʦʩʪʴ 

ʝʜʠʥʠʯʥʳʝ 

ʢʦʢʢʠ ʠ ʧʘʣʦʯʢʠ 

ʜʦ 30 ʢʦʢʢʦʚ ʠ 

ʧʘʣʦʯʝʢ 

ʝʜʠʥʠʯʥʳʝ 

ʢʦʢʢʠ ʠ 

ʧʘʣʦʯʢʠ 

ʝʜʠʥʠʯʥʳʝ 

ʢʦʢʢʠ ʠ 

ʧʘʣʦʯʢʠ 
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ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʧʨʦʙʳ ʚʘʨʢʦʡ 

ʙʫʣʴʦʥ ʧʦʣʫʯʘʣʩʷ ʧʨʦʟʨʘʯʥʳʡ ʠ 

ʘʨʦʤʘʪʥʳʡ, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʚʘʣʠ 

ʢʘʧʣʠ ʞʠʨʘ. ɿʘʧʘʭ ʙʳʣ ʦʱʫʪʠʤʳʤ, 

ʧʨʠʩʫʱʠʡ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠ ʩʚʝʞʝʤʫ 

ʤʷʩʫ. 

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʝʣʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʥʘʠʭʫʜʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, 

ʧʦʣʫʯʘʚʰʝʡ ʪʦʢʩʠʯʥʳʡ ʨʘʮʠʦʥ. ʉʨʝʜʠ 

ʧʨʦʬʠʣʘʢʪʠʨʫʝʤʳʭ, ʥʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʘ ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ, 

ʧʦʣʫʯʘʚʰʘʷ ʪʦʢʩʠʯʥʳʡ ʨʘʮʠʦʥ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʣʝʢʩ ʠʟ ʰʫʥʛʠʪʘ, ʮʝʦʣʠʪʘ ʠ ʭʠʪʠʥ-

ʛʣʶʢʘʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ 

ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʅʘʢʦʧʣʝʥʠʝ ʚ ʤʷʩʝ ʘʤʠʥʦʢʠʩʣʦʪ ʠ 

ʘʤʤʠʘʢʘ ï ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʡ ʠ 

ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʟʥʘʢ ʝʛʦ ʧʦʨʯʠ. ʂʘʢ ʚʠʜʥʦ 

ʠʟ ʨʠʩʫʥʢʘ 1, ʧʨʦʬʠʣʘʢʪʠʨʫʝʤʳʝ ʛʨʫʧʧʳ 

ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʚ ʪʦ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʛʨʫʧʧʘ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʫʶ ʚ 1,7 

ʨʘʟ. ɺʦ ʚʪʦʨʦʡ ʪʦʢʩʠʯʥʦʡ ʛʨʫʧʧʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʨ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʙʦʨʥʳʤ, ʚ ʧʨʦʬʠʣʘʢʪʠʨʫʝʤʳʭ ʛʨʫʧʧʘʭ 

ʞʠʨ ʧʝʨʚʦʛʦ ʩʦʨʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ 2 ʤʳ 

ʚʠʜʠʤ, ʯʪʦ ʚʦ ʚʪʦʨʦʡ ʪʦʢʩʠʯʥʦʡ ʛʨʫʧʧʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʨ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʙʦʨʥʳʤ, ʚ ʧʨʦʬʠʣʘʢʪʠʨʫʝʤʳʭ ʛʨʫʧʧʘʭ 

ʞʠʨ ʧʝʨʚʦʛʦ ʩʦʨʪʘ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʴ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʤʷʩʘ ʧʦʨʦʩʷʪ ʯʝʨʝʟ 24 ʯʘʩʘ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʢʘʟʘʪʝʣʴ ʘʤʠʥʦ-ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʤʷʩʘ ʧʦʨʦʩʷʪ ʯʝʨʝʟ 24 ʯʘʩʘ 
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ʈʠʩʫʥʦʢ 3 ï ʇʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ ʤʷʩʘ ʩʚʠʥʝʡ ʯʝʨʝʟ 24 ʯʘʩʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʩʣʦʪʥʦʛʦ 

ʯʠʩʣʘ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʨʪʥʦʩʪʴ 

ʞʠʨʘ. ʊʘʢ ʚʦ ʚʪʦʨʦʡ ʪʦʢʩʠʯʥʦʡ ʛʨʫʧʧʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʨ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʙʦʨʥʳʤ, ʚ ʧʨʦʬʠʣʘʢʪʠʨʫʝʤʳʭ ʛʨʫʧʧʘʭ 

ʞʠʨ ʧʝʨʚʦʛʦ ʩʦʨʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ 

ʞʠʚʦʪʥʳʭ ʰʫʥʛʠʪʘ ʩ ʭʠʪʠʥ-ʛʣʶʢʘʥʦʚʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʢʘʯʝʩʪʚʦ 

ʤʷʩʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʅʦʨʤʘʣʠʟʘʮʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʘ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʫʣʫʯʰʝʥʠʝʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʳʩʦʢʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ 

ʩʦʨʙʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ 

ʮʝʦʣʠʪʘ ʠ ʰʫʥʛʠʪʘ. 
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ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅɸʗ ʕʂʉʇɽʈʊʀɿɸ ʄʗʉɸ ʇʆʈʆʉʗʊ, ʋʇʆʊʈɽɹʃʗɺʐʀʍ 

ʂʆʈʄɸ ɿɸɻʈʗɿʅɽʅʅʓɽ ʄʀʂʆʊʆʂʉʀʅɸʄʀ ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ ʍʀʊʀʅ-

ɻʃʖʂɸʅʆɺʆɻʆ ʂʆʄʇʃɽʂʉɸ 

 

ʍʘʩʠʷʪʫʣʣʠʥ ɸ.ʌ. 

ʈʝʟʶʤʝ 

 

ɺ ʨʘʙʦʪʝ ʠʟʫʯʘʣʠʩʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ 

ʧʦʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʧʠʱʫ ʢʦʨʤʘ ʟʘʛʨʷʟʥʝʥʥʳʝ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʠ ʙʝʟ ʥʠʭ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʤʝʩʠ ʮʝʦʣʠʪʘ ʠ 

ʰʫʥʛʠʪʘ ʚ ʜʦʟʝ 0,25% ʦʪ ʨʘʮʠʦʥʘ ʠ ʮʝʦʣʠʪ ʩ ʰʫʥʛʠʪʦʤ ʠ ʭʠʪʠʥ-ʛʣʶʢʘʥʦʚʳʤ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʜʦʟʝ 0,25% ʦʪ ʨʘʮʠʦʥʘ ʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʳʡ ʵʬʬʝʢʪ ʥʘ ʩʦʭʨʘʥʥʦʩʪʠ ʤʷʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʚ ʨʘʮʠʦʥ ʍɻʂ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʮʠʶ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʯʝʤ ʙʝʟ 

ʥʝʛʦ.  

 

VETERINARY AND SANITARY EXAMINATION OF MEAT OF PIGS THAT CONSUMPTED 

FEED CONTAMINATED WITH MYCOTOXINS DURING THE APPLICATION OF CHITIN-

GLUCAN COMPLEX 

 

Khasiyatullin A.F. 

Summary 

 

The work studied the organoleptic and physicochemical parameters of meat from piglets fed 

feed contaminated with mycotoxins with and without the use of preventive additives. It was found 

that the use of a mixture of zeolite and shungite at a dose of 0.25% of the diet and zeolite with 

shungite and chitin-glucan complexes at a dose of 0.25% of the diet had a significant effect on the 

preservation of meat. It should be noted that adding CHC to the diet allows you to obtain products 

of better quality than without it. 
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ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ ʩ 2000 

ʛʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʠ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ [21]. ɿʥʘʯʠʪʝʣʴʥʦ 

ʚʳʨʦʩʣʘ ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘʤʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 

ʧʦʩʪʨʦʝʥʦ ʤʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʟʨʦʩ 

ʠʥʪʝʥʩʠʚʥʳʡ ʠʤʧʦʨʪ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʢʦʪʘ ʩ ʥʝʠʟʚʝʩʪʥʳʤ 

ʩʪʘʪʫʩʦʤ [2, 11]. ʕʪʠ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ 

ʩʦʟʜʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ).  

ɺ ʩʪʨʫʢʪʫʨʝ ʙʦʣʝʟʥʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʥʘʠʙʦʣʴʰʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʚʠʨʫʩʥʳʝ ʧʥʝʚʤʦʵʥʪʝʨʠʪʳ 

ʤʦʣʦʜʥʷʢʘ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʚʠʨʫʩ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ ï ʙʦʣʝʟʥʠ 

ʩʣʠʟʠʩʪʳʭ (ɺɼ-ɹʉ) ʂʈʉ [31]. 

ʉʢʨʠʥʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʚʠʨʫʩ ɺɼ-

ɹʉ ʂʈʉ ʨʘʥʝʝ ʥʝ ʷʚʣʷʣʦʩʴ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʢʦʥʪʨʦʣʷ ʧʦ ʠʤʧʦʨʪʫ ʂʈʉ. 

ʇʦʵʪʦʤʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʠʨʫʩʥʫʶ 

ʜʠʘʨʝʶ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʂʦʤʠʩʩʠʠ 

ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ˉ 317 ʦʪ 18.06.2010 ʛ. 

(ʚ ʨʝʜʘʢʮʠʠ ʦʪ 14.07.2015 ʛ.) çʆ 

ʧʨʠʤʝʥʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨ 

ʚ ɽʚʨʘʟʠʡʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʶʟʝè, ʥʦ 

ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʝʤʝʥʥʳʭ ʥʝ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [4]. 

ɺʠʨʫʩʥʘʷ ʜʠʘʨʝʷ ï ʙʦʣʝʟʥʴ 

ʩʣʠʟʠʩʪʳʭ ʂʈʉ ï ʠʥʬʝʢʮʠʦʥʥʘʷ, ʦʩʪʨʦ 

ʧʨʦʪʝʢʘʶʱʘʷ, ʚʳʩʦʢʦ ʢʦʥʪʘʛʠʦʟʥʘʷ 

ʙʦʣʝʟʥʴ. ʆʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʤʠʨʝ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ. ɿʘʙʦʣʝʚʘʥʠʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʡ [5] ʠ 

ʚʥʝʩʝʥʦ ʚ çʇʝʨʝʯʝʥʴ ʟʘʨʘʟʥʳʭ ʠ ʠʥʳʭ 

ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭè, ʫʪʚʝʨʞʜʝʥʥʳʡ 

ʧʨʠʢʘʟʦʤ ˉ 62 ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʦʪ 9 

ʤʘʨʪʘ 2011 ʛʦʜʘ (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʪ 25 

ʩʝʥʪʷʙʨʷ 2020 ʛʦʜʘ)) [1]. ɺʠʨʫʩ ʧʦʨʘʞʘʝʪ 

ʧʦʧʫʣʷʮʠʠ ʩʢʦʪʘ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, ʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʷʚʣʷʶʪʩʷ ʞʠʚʦʪʥʳʝ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 24 ʤʝʩʷʮʝʚ [12]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʦʚʦʜʳ 

ʥʝʜʦʧʦʣʫʯʘʶʪ ʧʨʠʧʣʦʜ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʯʠʩʣʦ ʘʙʦʨʪʦʚ, ʛʠʙʥʝʪ ʤʦʣʦʜʥʷʢ, 

ʩʥʠʞʘʝʪʩʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʣʝʯʝʥʠʝ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʫ. ʇʨʠʩʫʪʩʪʚʠʝ ʠʥʬʝʢʮʠʠ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʧʨʠʚʦʜʠʪ ʢ ʥʘʣʦʞʝʥʠʶ 

ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ 

ʩʢʦʪʦʤ, ʠ ʧʦ ʧʦʜʩʯʝʪʘʤ ʵʢʩʧʝʨʪʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ 88-200$ 

(ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ) [1, 6, 19].  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʘʥʘʣʠʟ ʠ 

ʦʙʦʙʱʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ɺɼ-ɹʉ ʂʈʉ, 

ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ ʟʘ 2010 ï 2023 ʛʛ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʟʙʫʜʠʪʝʣʷ. ɺʠʨʫʩ 

ɺɼ-ɹʉ ʂʈʉ ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʫ Pestivirus 

ʩʝʤʝʡʩʪʚʘ Flaviviridae. ɻʝʥʦʤ ʚʦʟʙʫʜʠʪʝʣʷ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʮʝʧʦʯʝʯʥʫʶ ʈʅʂ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʩʬʝʨʠʯʝʩʢʦʡ 

ʬʦʨʤʳ ʜʠʘʤʝʪʨʦʤ 40-60 ʥʤ [9]. ɺʧʝʨʚʳʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʉʐɸ (ʅʴʶ-

ʁʦʨʢ) ʚ 1946 ʛ. ʠ ʦʧʠʩʘʥʦ ʇ. ʆʣʦʬʩʦʥʦʤ ʠ 

ʌ. ʌʦʢʩʦʤ, ʢʘʢ ʦʩʪʨʘʷ ʜʠʘʨʝʷ ʩ ʵʨʦʟʠʷʤʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʯʘʩʪʦ ʩ 

ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ʉ 1993 ʛʦʜʘ ʚʩʧʳʰʢʠ 

ʙʦʣʝʟʥʠ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʪʤʝʯʘʣʠʩʴ ʚ 

ʉʐɸ, ʂʘʥʘʜʝ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʇʨʠ 

ʵʪʦʤ ʧʦʤʠʤʦ ʜʠʘʨʝʠ ʠ ʧʦʨʘʞʝʥʠʡ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʚʳʷʚʣʝʥʳ 

ʧʦʨʘʞʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʧʫʪʝʡ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʩʨʝʜʠ ʂʈʉ 

ʜʦʩʪʠʛʘʣʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ (ʜʦ 25-50 %). 

ɺ ʉʉʉʈ ɺɼ-ɹʉ ʂʈʉ ʚʧʝʨʚʳʝ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʂ.ʅ. ɹʫʯʥʝʚʳʤ ʠ 

ʩʦʘʚʪʦʨʘʤʠ ʚ 1967 ʛ. ɺ 1970ï1973 ʛʛ. ʅ.ʅ. 

ʂʨʶʢʦʚ ʠ ʩʦʘʚʪʦʨʳ ʦʧʠʩʘʣʠ ʚʩʧʳʰʢʫ 

ʦʩʪʨʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ 2ï8 

ʤʝʩʷʮʝʚ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 41,5ï42,0ęʉ, ʦʪʝʢʦʤ ʠ 

ʛʠʧʝʨʝʤʠʝʡ ʢʦʥʲʶʥʢʪʠʚʳ ʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʥʦʩʘ, ʩʫʭʠʤ ʢʘʰʣʝʤ ʠ ʜʠʘʨʝʝʡ, 

ʬʝʢʘʣʠʷʤʠ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ. ʊʝʣʷʪʘ 

ʧʦʛʠʙʘʣʠ ʥʘ 2-3 ʩʫʪʢʠ [5].  

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 2021 ʛʦʜʘ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʢʦʤʠʪʝʪʦʤ ʧʦ ʪʘʢʩʦʥʦʤʠʠ ʚʠʨʫʩʦʚ 

(International Committee on Taxonomy of 

Viruses, ICTV) ʚʠʨʫʩ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʈʌ) ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʪʨʝʭ 

ʛʝʥʦʧʠʪʦʚ Pestivirus A (BVDV-1, ɺɺɼ-1), 

Pestivirus B (BVDV-2, ɺɺɼ-2) ʠ Pestivirus 

H (BVDV-3, ɺɺɼ-3, Hobi-like) [9, 13]. 

ʂʘʞʜʳʡ ʛʝʥʦʪʠʧ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʫʙʛʝʥʦʪʠʧʦʚ ʠ 2 ʙʠʦʪʠʧʘ: 

ʮʠʪʦʧʘʪʦʛʝʥʥʳʡ (ʎʇ) ʠ ʥʝʮʠʪʦʧʘʪʦʛʝʥʥʳʡ 

(ʅʎʇ). ʆʙʘ ʙʠʦʪʠʧʘ ʚʠʨʫʩʘ ɺɼ-ɹʉ 

ʠʥʬʠʮʠʨʫʶʪ ʂʈʉ ʠ ʚʳʟʳʚʘʶʪ ʙʦʣʝʟʥʴ. 

ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʅʎʇ ʙʠʦʪʠʧ ʩʧʦʩʦʙʝʥ 

ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʳʡ 

ʙʘʨʴʝʨ, ʠʥʬʠʮʠʨʦʚʘʪʴ ʧʣʦʜ ʠ ʚʳʟʳʚʘʪʴ 

ʧʝʨʩʠʩʪʝʥʪʥʫʶ ʠʥʬʝʢʮʠʶ (ʇʀ). ʆʥ ʞʝ 

ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʙʠʦʪʠʧʦʤ, 

ʮʠʨʢʫʣʠʨʫʶʱʠʤ ʚ ʧʨʠʨʦʜʝ, ʧʦʵʪʦʤʫ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [3, 

10, 25]. ʇʝʨʩʠʩʪʝʥʪʥʦ ʟʘʨʘʞʝʥʥʳʡ ʂʈʉ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʫʘʨʘ ʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ɺɼ-ɹʉ 

ʂʈʉ. 

ʂʦʚʘʨʩʪʚʦ ɺɼ-ɹʉ ʂʈʉ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʞʠʚʦʪʥʦʛʦ 

ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʨʘʟʥʳʝ ʛʝʥʦʪʠʧʳ 

ʚʠʨʫʩʘ, ʧʨʠʯʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʷʚʣʝʥʳ ʠ ʦʙʘ ʙʠʦʪʠʧʘ [15]. 

ʇʘʪʦʛʝʥʝʟ. ɸʥʘʣʠʟ ʩʪʘʪʝʡ ɻʣʦʪʦʚʘ 

ɸ.ɻ. ʠ ʩʦʘʚʪʦʨʦʚ ʚʳʷʚʠʣ ʩʪʨʘʪʝʛʠʶ 

ʚʳʞʠʚʘʥʠʷ ʚʠʨʫʩʘ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʜʚʫʭ 

ʧʨʠʥʮʠʧʘʭ. ʇʝʨʚʳʡ ʧʨʠʥʮʠʧ ʥʘʟʳʚʘʝʪʩʷ 

çʠʥʬʠʮʠʨʫʡ ʠ ʠʩʯʝʟʘʡè, ʚʪʦʨʦʡ ʧʨʠʥʮʠʧ ï 

çʠʥʬʠʮʠʨʫʡ ʠ ʧʝʨʩʠʩʪʠʨʫʡè [16]. ʅʘ ʵʪʠʭ 

ʜʚʫʭ ʧʨʠʥʮʠʧʘʭ ʦʩʥʦʚʳʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨ 

ʪʝʯʝʥʠʷ ɺɼ-ɹʉ ʂʈʉ ʠ ʨʘʟʣʠʯʘʶʪ ʦʩʪʨʳʝ 

(ʪʨʘʥʟʠʪʥʳʝ) ʠ ʧʝʨʩʠʩʪʝʥʪʥʳʝ ʬʦʨʤʳ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ʆʩʪʨʘʷ ʠʣʠ ʪʨʘʥʟʠʪʥʘʷ ʬʦʨʤʘ 

ʙʦʣʝʟʥʠ ʚʳʟʳʚʘʝʪʩʷ ʦʙʦʠʤʠ ʙʠʦʪʠʧʘʤʠ 

ʚʦʟʙʫʜʠʪʝʣʷ, ʥʦ ʯʘʱʝ ʥʝʧʘʪʦʛʝʥʥʳʤʠ 

ʰʪʘʤʤʘʤʠ. ʆʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʨʦʪʝʢʘʝʪ ʚ ʣʝʛʢʦʡ ʬʦʨʤʝ, ʚ ʚʠʜʝ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ ʠ ʚʠʨʫʩʝʤʠʝʡ 

10-12 ʜʥʝʡ. ɺʳʜʝʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʠ ʦʥ 

ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ, 

ʠʥʬʠʮʠʨʦʚʘʪʴ ʵʤʙʨʠʦʥ ʚ ʧʝʨʠʦʜ 30-ʛʦ ʧʦ 

125-ʡ ʜʥʠ ʩʪʝʣʴʥʦʩʪʠ ʢʦʨʦʚʳ, ʚʳʟʳʚʘʪʴ 

ʘʙʦʨʪʳ, ʚʳʢʠʜʳʰʠ, ʚʨʦʞʜʝʥʥʳʝ 

ʘʥʦʤʘʣʠʠ, ʣʠʙʦ ʨʦʞʜʝʥʠʝ ʧʝʨʩʠʩʪʝʥʪʥʦ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʣʷʪ. ɺʠʨʫʩʝʤʠʷ 

ʧʨʝʢʨʘʱʘʝʪʩʷ ʩ ʥʘʯʘʣʦʤ ʚʳʨʘʙʦʪʢʠ 

ʘʥʪʠʪʝʣ. ʋ ʧʝʨʝʙʦʣʝʚʰʝʛʦ ʞʠʚʦʪʥʦʛʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʞʠʟʥʝʥʥʳʡ ʠʤʤʫʥʠʪʝʪ ʢ 

ʜʘʥʥʦʤʫ ʠʥʬʝʢʮʠʦʥʥʦʤʫ ʛʝʥʦʪʠʧʫ, ʣʠʙʦ 

ʰʪʘʤʤʫ [8, 14]. ʇʨʠ ʪʷʞʝʣʦʡ ʬʦʨʤʝ ʦʩʪʨʦʡ 

ʠʥʬʝʢʮʠʠ ɺɼ-ɹʉ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʭʦʨʘʜʢʘ, 

ʜʠʘʨʝʷ, ʪʷʞʝʣʳʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ 

ʧʦʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʳʭ ʠ ʩʤʝʨʪʴ [6, 19]. 

ʇʝʨʩʠʩʪʝʥʪʥʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ 

ʚʳʟʳʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʥʝʮʠʪʦʧʘʪʦʛʝʥʥʳʤ ʙʠʦʪʠʧʦʤ. ɺʠʨʫʩ 

ʟʘʨʘʞʘʝʪ ʵʤʙʨʠʦʥ ʚ ʧʝʨʠʦʜ ʩ 30-ʛʦ ʧʦ 125-

ʡ ʜʝʥʴ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʧʣʦʜʘ ʝʱʝ ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʠ ʚʠʨʫʩ ʥʝ ʨʘʩʧʦʟʥʘʝʪʩʷ ʢʘʢ 

ʯʫʞʝʨʦʜʥʳʡ ʘʛʝʥʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʨʫʩ 

ʥʘʯʠʥʘʝʪ ʧʨʦʥʠʢʘʪʴ ʚʦ ʚʩʝ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ 

ʧʣʦʜʘ, ʚʢʣʶʯʘʷ ʪʘʢʞʝ ʠ ʣʠʤʬʦʠʜʥʳʝ 

ʦʨʛʘʥʳ, ʛʜʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʤʥʦʞʘʝʪʩʷ. 

ʊʝʣʷʪʘ ʨʦʞʜʘʶʪʩʷ ʪʦʣʝʨʘʥʪʥʳʤʠ ʢ 

ʜʘʥʥʦʤʫ ʚʦʟʙʫʜʠʪʝʣʶ. ɺʠʨʫʩ 
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ʦʙʥʘʨʫʞʠʚʘʶʪ ʠ ʚ ʢʨʦʚʠ. ʇʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʫʰʝʥʠʝ ʢʨʦʚʝʪʚʦʨʥʳʭ ʢʣʝʪʦʢ, 

ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ 

ʚ ʮʝʣʦʤ. ʆʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ 

ʚʠʨʫʩʫ ʷʚʣʷʶʪʩʷ ʣʠʤʬʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ ʠ 

ʪʨʦʤʙʦʮʠʪʳ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʡʢʦʮʠʪʦʚ, ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʧʨʠʚʦʜʠʪ 

ʢ ʨʘʟʚʠʪʠʶ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʠ ʫʛʥʝʪʝʥʠʶ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʠʤʤʫʥʠʪʝʪʘ. 

ɾʠʚʦʪʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ 

ʜʨʫʛʠʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʚʠʨʫʩʥʳʤ 

ʧʘʪʦʛʝʥʘʤ, ʪʦ ʝʩʪʴ ʨʘʟʚʠʚʘʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʠʥʬʝʢʮʠʠ. 

ʊʨʦʤʙʦʮʠʪʦʧʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʢʨʦʚʘʚʦʡ ʜʠʘʨʝʠ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ 

ʚʘʩʢʫʣʠʪʦʚ ʠ ʧʝʪʝʭʠʘʣʴʥʳʤʠ 

ʢʨʦʚʦʪʝʯʝʥʠʷʤʠ ʚ ʢʠʰʝʯʥʠʢʝ [5, 7, 19].  

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʙʦʨʪʠʨʦʚʘʥʥʳʭ ʧʣʦʜʦʚ ʚ ʊʫʨʮʠʠ 

(ʕʨʟʫʨʫʤ) ʚʳʷʚʠʣʠ ʧʦʨʘʞʝʥʠʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʦʙʝʥʥʦ 

ʤʦʟʞʝʯʢʘ, ʢʘʢ ʧʝʨʚʠʯʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ 

ʘʥʪʠʛʝʥʦʚ ʚʠʨʫʩʘ ɺɼ-ɹʉ. ɺʦ ʤʥʦʛʠʭ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʠʨʫʩʥʳʡ 

ʘʥʪʠʛʝʥ ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʚ ʪʠʤʫʩʝ, 

ʧʝʯʝʥʠ, ʣʝʛʢʠʭ, ʩʝʨʜʮʝ, ʩʝʣʝʟʝʥʢʝ, 

ʷʠʯʥʠʢʘʭ, ʢʦʞʝ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ. ɼʣʷ 

ʫʩʧʝʰʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ɺɼ-ɹʉ 

ʂʈʉ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʝʢʮʠʠ, ʟʘʱʠʪʝ ʠ ʦʟʜʦʨʦʚʣʝʥʠʶ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ [17]. 

ʍʘʨʘʢʪʝʨ ʤʝʨ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʪʫʩʘ, 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʛʦʣʦʚʴʷ, ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʚʝʪʝʨʠʥʘʨʦʚ ʠ ʟʦʦʪʝʭʥʠʢʦʚ ʠ ʥʘʣʠʯʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʣʠ ʜʦʙʨʦʚʦʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʢʦʥʪʨʦʣʷ [6, 13, 16]. ɺ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʧʦ 

ʠʩʢʦʨʝʥʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʜʝʣʘʝʪʩʷ ʥʘ 

ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʫʜʘʣʝʥʠʝ ʧʝʨʩʠʩʪʝʥʪʥʦ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ ʩʪʘʜʘ, 

ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʢʦʥʪʘʢʪ ʩʦ ʟʜʦʨʦʚʳʤʠ 

ʦʩʦʙʷʤʠ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʞʠʚʦʪʥʳʭ 

(ɺʆɿɾ) ʚ ʤʠʨʝ ʩʚʦʙʦʜʥʳʤʠ ʦʪ ɺɼ-ɹʉ ʂʈʉ 

ʷʚʣʷʶʪʩʷ ʐʚʝʮʠʷ, ʅʦʨʚʝʛʠʷ, ʌʠʥʣʷʥʜʠʷ ʠ 

ɼʘʥʠʷ. ʋʞʝ ʚ 90-ʝ ʛʦʜʳ XX ʩʪʦʣʝʪʠʷ ʚ 

ʪɻʠʭ ʩʪʨʘʥʘʭ, ʘ ʧʦʟʜʥʝʝ ʠ ʚ ɸʚʩʪʨʠʠ ʠ 

ʐʚʝʡʮʘʨʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʦʛʨʘʤʤʳ 

ʵʨʘʜʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ ʂʈʉ. ʇʦ ʦʧʳʪʫ 

ʩʢʘʥʜʠʥʘʚʩʢʠʭ ʩʪʨʘʥ ʚ ɻʝʨʤʘʥʠʠ, 

ʐʦʪʣʘʥʜʠʠ, ʀʨʣʘʥʜʠʠ, ɸʥʛʣʠʠ, ɹʝʣʴʛʠʠ, 

ʀʪʘʣʠʠ, ʉʣʦʚʝʥʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʜʝʡʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ ʧʦ ʵʨʘʜʠʢʘʮʠʠ 

ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ [19, 22, 24]. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʢʦʪʦʨʘʷ 

ʩʦʯʝʪʘʝʪ ʚʳʷʚʣʝʥʠʝ, ʫʩʪʨʘʥʝʥʠʝ 

ʧʝʨʩʠʩʪʝʥʪʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʚʘʢʮʠʥʘʮʠʶ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʉʐɸ, ʂʘʥʘʜʝ, ʚ ʨʷʜʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, 

ʖʞʥʦʡ ɸʤʝʨʠʢʝ. ɺ ɽʚʨʦʧʝ ʥʘ 

ʥʝʠʤʤʫʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʥʷʶʪʩʷ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ. ʇʨʠʤʝʥʝʥʠʝ 

ʞʠʚʳʭ ʚʘʢʮʠʥ ʩʯʠʪʘʝʪʩʷ ʦʧʘʩʥʳʤ ʠ 

ʩʧʦʩʦʙʥʳʤ ʚʳʟʚʘʪʴ ʫ ʧʝʨʩʠʩʪʝʥʪʥʦ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʢʦʪʘ ʙʦʣʝʟʥʴ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ [13]. 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʧʦ ɺɼ-ɹʉ ʂʈʉ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʦʪ ʜʘʥʥʦʡ 

ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤ 

ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ ʧʦʛʦʣʦʚʴʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʤʝʨʳ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ɺɼ-ɹʉ ʂʈʉ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ: 

1. ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʟʜʦʨʦʚʴʷ ʩʢʦʪʘ ʥʘ ʬʝʨʤʘʭ ʠ ʚʝʩʪʠ ʫʯʝʪ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ 

ʠʣʠ ʥʘʣʠʯʠʷ ʘʙʦʨʪʦʚ, ʤʝʨʪʚʦʨʦʞʜʝʥʠʡ, 

ʚʨʦʞʜʝʥʥʳʭ ʘʥʦʤʘʣʠʡ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ 

ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʪʠʥʦʢʫʣʷʮʠʠ ʢʦʨʦʚ 

ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʨʘʥʥʠʭ 

ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ 

ʚ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʧʦʪʝʨʴ.  

ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ɺɼ-ɹʉ 

ʂʈʉ ʧʨʦʚʦʜʷʪʩʷ ʚʦ ʚʩʝʭ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʢʨʫʛʘʭ ʈʌ. ɸʥʘʣʠʟ ʦʪʯʝʪʦʚ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʟʘ 2017-2021 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ 

ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʳʡ ʨʦʩʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʠʨʫʩʥʳʝ 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ ʠ ʚ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʎʝʥʪʨʘʣʴʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (ʎʌʆ) ʠ ʇʨʠʚʦʣʞʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (ʇʌʆ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʝʜʝʥʠʷ ʤʦʣʦʯʥʦʛʦ ʠ 

ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʘʭ 

[24].  

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʎʝʥʪʨʘʣʴʥʘʷ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷè (ʌɻɹʋ ʎʅʄɺʃ) ʟʘ 2021 ʛʦʜ, 

ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʝ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʘʷ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ʎʌʆ, ʉʂʌʆ ʠ ʋʌʆ 

(28 %, 70 % ʠ 75 % ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ 

ʦʙʨʘʟʮʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [1, 20] (ʈʠʩʫʥʦʢ 

1).

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʠʚʰʝʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʨʝʛʠʦʥʘʤ ʈʌ ʇʨʠʤʝʯʘʥʠʝ: * ʎʌʆ - ʎʝʥʪʨʘʣʴʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ; ʉɿʌʆ - ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ; ʉʂʌʆ - ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ; ʇʌʆ - ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ; ʋʌʆ - ʋʨʘʣʴʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ; ʉʌʆ - ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ; ɼʌʆ - ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

 

2. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ ɺɼ-ɹʉ ʂʈʉ ʩʣʦʞʥʘʷ. ɺ ʝʝ 

ʟʘʜʘʯʠ ʚʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚʠʨʫʩʘ 

ɺɼ-ɹʉ ʦʪ ʜʨʫʛʠʭ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʚʠʨʫʩʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʰʠʭ ʠ 

ʧʝʨʝʙʦʣʝʚʰʠʭ, ʧʝʨʩʠʩʪʝʥʪʥʦ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʩʥʦʚʥʳʤ 

ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʚʠʨʫʩʘ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʠ ʨʝʘʢʮʠʷ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʅ). ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʘʤʠ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ), 

ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ) 

ʙʝʨʫʪ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʮʝʣʴʥʫʶ ʢʨʦʚʴ, 

ʬʝʢʘʣʠʠ, ʩʤʳʚʳ, ʩʧʝʨʤʫ, ʘʙʦʨʪʠʨʦʚʘʥʥʳʝ 

ʧʣʦʜʳ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʤʦʣʦʢʦ. 

ʉʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʳʭ ʘʥʪʠʪʝʣ, 

ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ, ʧʨʠʨʦʩʪʘ 

ʘʥʪʠʪʝʣ (ʨʝʪʨʦʩʧʝʢʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ), 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʘʥʪʠʛʝʥʘ ʚ ʩʚʝʞʠʭ ʠʣʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʪʢʘʥʷʭ ʦʨʛʘʥʦʚ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜʳ 

ʠʤʤʫʥʦʬʣʶʦʨʝʩʮʝʥʮʠʠ (ʀʌ), 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʠ (ʀɻʍ), 

ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʀʍɸ) 

[11]. 

3. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʘʢʮʠʥʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʤʠʨʝ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʠ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ɺɼ-ɹʉ 

ʂʈʉ (ʪʦʣʴʢʦ ʚ ʉʐɸ ʠʭ ʚʳʧʫʩʢʘʝʪʩʷ ʦʢʦʣʦ 

180) [3]. ɺ ʈʦʩʩʠʠ ʪʘʢʞʝ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʞʠʚʳʝ, ʪʘʢ ʠ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ. ɸʥʘʣʠʟ 

ʙʦʣʴʰʠʥʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʪʝʡ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʝʟ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʜʦʨʦʚʦʝ ʩʪʘʜʦ. 

ʅʘʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʣʘʥʦʚʦʡ 

ʚʘʢʮʠʥʘʮʠʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ 

ʇʦʨʳʚʘʝʚʳʤ ɸ.ʇ. ʠ ʩʦʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʣʠ 

ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʘʢʦʚʢʠ ʪʝʣʷʪ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʘʜʘ ʚ 4 ʨʘʟʘ ʠ 


