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ʇʘʤʷʪʥʳʝ ʜʘʪʳ ʫʯʝʥʳʭ ʘʢʘʜʝʤʠʠ ʚ 2019 ʛʦʜʫ 

 
100 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʠʩʧʦʣʥʷʝʪʩʷ: 

ɹʫʨʦʡ ʃʠʣʠʠ ʂʦʥʩʪʘʥʪʠʥʦʚʥʝ ï ʢʘʥʜʠʜʘʪʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʜʦʮʝʥʪʫ, ʟʘʚʝʜʫʶʱʝʡ ʢʘʬʝʜʨʦʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 38 ʣʝʪ ʨʘʙʦʪʘʣʘ ʚ ʠʥʩʪʠʪʫʪʝ. 

ɻʫʪʦʚʩʢʦʡ ɸʥʪʦʥʠʥʝ ɺʣʘʜʠʤʠʨʦʚʥʝ - ʢʘʥʜʠʜʘʪʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʫ, 

20 ʣʝʪ ʨʘʙʦʪʘʣʘ ʥʘ ʢʘʬʝʜʨʝ ʙʠʦʭʠʤʠʠ. 

ʂʦʥʝ ʄʘʨʠʠ ʌʝʜʦʨʦʚʥʝ - ʢʘʥʜʠʜʘʪʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʫ, 18 ʣʝʪ 

ʨʘʙʦʪʘʣʘ ʥʘ ʢʘʬʝʜʨʝ ʟʦʦʣʦʛʠʠ. 

ʄʦʩʠʥʦʡ ʉʦʬʴʝ ʂʫʪʫʩʦʚʥʝ - ʢʘʥʜʠʜʘʪʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪʫ, 40 

ʣʝʪ ʨʘʙʦʪʘʣʘ ʥʘ ʢʘʬʝʜʨʝ ʧʘʨʘʟʠʪʦʣʦʛʠʠ. 

ʇʝʪʨʫʭʠʥʦʡ ɺʘʣʝʥʪʠʥʝ ʄʠʭʘʡʣʦʚʥʝ - ʢʘʥʜʠʜʘʪʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʜʦʮʝʥʪʫ, 20 ʣʝʪ ʨʘʙʦʪʘʣʘ ʥʘ ʢʘʬʝʜʨʝ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ. 

ʉʪʝʧʘʥʦʚʫ ɺʣʘʜʠʤʠʨʫ ɸʣʝʢʩʘʥʜʨʦʚʠʯʫ - ʢʘʥʜʠʜʘʪʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪʫ, 27 ʣʝʪ ʨʘʙʦʪʘʣ ʥʘ ʢʘʬʝʜʨʝ ʤʘʨʢʩʠʟʤʘ-ʣʝʥʠʥʠʟʤʘ. 

 
110 ʣʝʪ: 

ɹʫʰʢʦʚʫ ɺʝʥʠʘʤʠʥʫ ɻʨʠʛʦʨʴʝʚʠʯʫ ï ʜʦʢʪʦʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ, ʫʯʘʩʪʥʠʢʫ ʌʠʥʩʢʦʡ ʠ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥ. 43 ʛʦʜʘ 

ʨʘʙʦʪʘʣ ʚ ʠʥʩʪʠʪʫʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ 

ʭʠʨʫʨʛʠʠ ï 13 ʣʝʪ. 

 

115 ʣʝʪ: 

ʇʘʚʣʦʚʩʢʦʤʫ ɽʚʛʝʥʠʶ ʅʠʢʘʥʜʨʦʚʠʯʫ ï ʜʦʢʪʦʨʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ, ʟʘʩʣʫʞʝʥʥʦʤʫ ʜʝʷʪʝʣʶ ʥʘʫʢʠ ʊɸʉʉʈ. 50 ʣʝʪ ʨʘʙʦʪʘʣ ʚ ʠʥʩʪʠʪʫʪʝ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʬʠʟʠʦʣʦʛʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ï 33 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʨʝʢʪʦʨʦʤ ʠʥʩʪʠʪʫʪʘ ï 16 ʣʝʪ. 

ʄʘʢʘʨʦʚʫ ɸʣʝʢʩʘʥʜʨʫ ʉʪʝʧʘʥʦʚʠʯʫ ï ʜʦʢʪʦʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ, ʫʯʘʩʪʥʠʢʫ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, 21 ʛʦʜ ʨʘʙʦʪʘʣ ʥʘ 

ʢʘʬʝʜʨʝ ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ ʭʠʨʫʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ï 9 ʣʝʪ. 

 

125 ʣʝʪ: 
ɼʦʤʨʘʯʝʚʫ ɻʝʦʨʛʠʶ ɺʣʘʜʠʤʠʨʦʚʠʯʫ - ʜʦʢʪʦʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ, ʟʘʩʣʫʞʝʥʥʦʤʫ ʜʝʷʪʝʣʶ ʥʘʫʢʠ ʈʉʌʉʈ, ʯʣʝʥʫ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʫ 

ɺɸʉʍʅʀʃ, ʫʯʘʩʪʥʠʢʫ ʌʠʥʩʢʦʡ ʠ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥ. 21 ʛʦʜ ʨʘʙʦʪʘʣ 

ʥʘ ʢʘʬʝʜʨʝ ʯʘʩʪʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʪʝʨʘʧʠʠ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʚʝʜʫʶʱʠʤ 

ʢʘʬʝʜʨʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 3 ʛʦʜʘ. 

 

130 ʣʝʪ: 

ʄʦʩʩʠʥʦ ɹʦʨʠʩʫ ɻʨʠʛʦʨʴʝʚʠʯʫ - ʜʦʢʪʦʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ,  

ʟʘʩʣʫʞʝʥʥʦʤʫ ʜʝʷʪʝʣʶ ʥʘʫʢʠ ɸʨʤʷʥʩʢʦʡ ʠ ʂʠʨʛʠʟʩʢʦʡ ʉʉʈ. 14 ʣʝʪ ʨʘʙʦʪʘʣ ʥʘ 

ʢʘʬʝʜʨʝ ʧʘʨʘʟʠʪʦʣʦʛʠʠ, ʢʦʪʦʨʫʶ ʦʥ ʦʨʛʘʥʠʟʦʚʘʣ ʚ 1925 ʛʦʜʫ. 

ʈʝʚʦ ʄʠʭʘʠʣʫ ɺʘʩʠʣʴʝʚʠʯʫ ï ʜʦʢʪʦʨʫ ʤʝʜʠʮʠʥʩʢʠʡ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ, ʜʝʡʩʪʚʠʪʝʣʴʥʦʤʫ ʯʣʝʥʫ ʋʢʨʘʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʩʣʫʞʝʥʥʦʤʫ ʜʝʷʪʝʣʶ ʥʘʫʢʠ ʋʢʨʘʠʥʩʢʦʡ ʉʉʈ. 

ʈʘʙʦʪʘʣ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 6 ʣʝʪ. 

 

140 ʣʝʪ: 
ɹʝʢʝʥʩʢʦʤʫ ʇʝʪʨʫ ɺʘʩʠʣʴʝʚʠʯʫ - ʜʦʢʪʦʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ. ʆʨʛʘʥʠʟʦʚʘʣ ʢʘʬʝʜʨʫ ʤʷʩʦʚʝʜʝʥʠʷ  ʚ ʠʥʩʪʠʪʫʪʝ ʚ 1918 ʛʦʜʫ. 

ʊʫʰʥʦʚʫ ʄʠʭʘʠʣʫ ʇʘʚʣʦʚʠʯʫ - ʜʦʢʪʦʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʤʫ ʯʣʝʥʫ ɺɸʉʍʅʀʃ (ʘʢʘʜʝʤʠʢʫ), ʦʩʥʦʚʘʪʝʣʶ ʂʘʟʘʥʩʢʦʡ 

ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʠʢʨʦʙʠʦʣʦʛʦʚ ʠ ʠʤʤʫʥʦʣʦʛʦʚ. ʋʯʘʩʪʥʠʢʫ 

ʨʫʩʩʢʦ-ʷʧʦʥʩʢʦʡ ʚʦʡʥʳ, 26 ʣʝʪ ʧʨʦʨʘʙʦʪʘʣ ʚ ʠʥʩʪʠʪʫʪʝ. 

 

150 ʣʝʪ: 
ʄʘʤʘʜʳʰʩʢʦʤʫ ʉʝʨʛʝʶ ʇʝʪʨʦʚʠʯʫ ï ʤʘʛʠʩʪʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ, ʚʦʝʥʥʦʤʫ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʚʨʘʯʫ ʮʘʨʩʢʦʡ ʘʨʤʠʠ ʩ 1914 ʛʦʜʘ, 

ʢʘʚʘʣʝʨʫ ʦʨʜʝʥʦʚ ʉʚʷʪʦʛʦ ʉʪʘʥʠʩʣʘʚʘ ʠ ʉʚʷʪʦʡ ɸʥʥʳ. ʈʘʙʦʪʘʣ 15 ʣʝʪ 

ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʳ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, ʦʩʥʦʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʘʢʫʰʝʨʩʪʚʘ 

ʚ 1922 ʛʦʜʫ. 

ʈʫʭʣʷʜʝʚʫ ʅʠʢʦʣʘʶ ʇʝʪʨʦʚʠʯʫ - ʜʦʢʪʦʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ, 

ʟʘʩʣʫʞʝʥʥʦʤʫ ʜʝʷʪʝʣʶ ʥʘʫʢʠ ʊɸʉʉʈ, ʈʉʌʉʈ, ʦʩʥʦʚʘʪʝʣʶ ʂʘʟʘʥʩʢʦʡ ʥʘʫʯʥʦʡ 

ʰʢʦʣʳ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʝʨʘʧʝʚʪʦʚ ʠ ʜʠʘʛʥʦʩʪʦʚ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʫ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʛʝʤʘʪʦʣʦʛʠʠ, ʣʘʫʨʝʘʪʫ ʦʨʜʝʥʦʚ ʉʚʷʪʦʛʦ ʉʪʘʥʠʩʣʘʚʘ ʠ ʉʚʷʪʦʡ ɸʥʥʳ. ʈʘʙʦʪʘʣ ʥʘ 

ʢʘʬʝʜʨʝ 47 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʚʝʜʫʶʱʠʤ ï 20 ʣʝʪ. 

 

165 ʣʝʪ: 
ɻʦʣʴʮʤʘʥʫ ʂʘʨʣʫ ʄʘʪʚʝʝʚʠʯʫ ï ʤʘʛʠʩʪʨʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʫ ʂʘʟʘʥʩʢʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʪʝʨʘʧʝʚʪʦʚ, ʣʘʫʨʝʘʪʫ ʦʨʜʝʥʦʚ ʉʚʷʪʦʛʦ ʉʪʘʥʠʩʣʘʚʘ ʠ ʉʚʷʪʦʡ ɸʥʥʳ. ʈʘʙʦʪʘʣ ʚ 

ʠʥʩʪʠʪʫʪʝ 46 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʯʘʩʪʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ 

ʪʝʨʘʧʠʠ ï 25 ʣʝʪ, ʜʠʨʝʢʪʦʨʦʤ ʠʥʩʪʠʪʫʪʘ ï 3 ʛʦʜʘ. 
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ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʩʪʠʮʠʜʳ, ʠʤʠʜʘʢʣʦʧʨʠʜ, ʠʥʜʠʢʘʮʠʷ, ʭʨʦʤʘʪʦʛʨʘʬʠʷ 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʍʨʦʤʘʪʦ-

ʛʨʘʬʠʶ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʶʪ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʮʝʣʷʭ ʚ 

ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠ-

ʮʠʥʳ, ʚ ʬʘʨʤʘʮʝʚʪʠʢʝ ʠ ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ 

ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʊʘʢʠʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʵʢʩ-

ʧʨʝʩʩʥʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʝʣʘʶʪ 

ʭʨʦʤʘʪʦʛʨʘʬʠʶ ʚʘʞʥʝʡʰʠʤ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʤ ʤʝʪʦʜʦʤ [12]. 

ʇʝʩʪʠʮʠʜʳ ï ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʠ 

ʙʦʣʝʟʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʘʨʘʟʠʪʘʤʠ ʠ ʩʦʨʥʷʢʘʤʠ. ʆʥʠ ʦʯʝʥʴ 

ʚʨʝʜʥʳ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʠ ʤʦʛʫʪ 

ʧʦʧʘʩʪʴ ʚ ʦʨʛʘʥʠʟʤ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ 

ʧʠʱʫ. ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘ-

ʣʠʟʘ ʧʝʩʪʠʮʠʜʦʚ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ [5]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ʧʝʩʪʠʮʠʜʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʨʘʟʜʝ-

ʣʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʴʶ. ʉʨʝʜʠ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʝʩʪʠʮʠʜʦʚ ʛʨʫʧʧʳ ʥʝʦʥʠʢʦʪʠʥʦʠʜʦʚ, 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʪʦʥʢʦʩʣʦʡ-

ʥʘʷ, ʛʘʟʦʞʠʜʢʦʩʪʥʘʷ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ 
ʞʠʜʢʦʩʪʥʘʷ (ɺʕɾʍ) [4, 6].  

ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʧʦ-

ʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʣʥʳʡ ʘʥʘʣʠʟ ʥʝʠʟ-

ʚʝʩʪʥʦʡ ʩʤʝʩʠ, ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʝʚʦʩʭʦʜʠʪ ʛʘʟʦʚʫʶ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚ-

ʥʫʶ ʞʠʜʢʦʩʪʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ, ʢʘʢ ʙʦ-

ʣʝʝ ʧʨʦʩʪʦʝ ʠ ʜʝʰʝʚʦʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʙ-

ʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʫʶ 

ʣʝʛʢʦ ʚʘʨʴʠʨʦʚʘʪʴ, ʧʦʜʙʠʨʘʷ ʩʦʩʪʘʚ ʧʦʜ-

ʚʠʞʥʦʡ ʬʘʟʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ɺʕɾʍ ʥʝʪ ʦʛ-

ʨʘʥʠʯʝʥʠʡ ʚ ʚʳʙʦʨʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʦʙʨʘʟʮʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜ-

ʥʦʢʨʘʪʥʦʛʦ ʠʣʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʵʣʶʠʨʦʚʘ-

ʥʠʷ (ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ), ʘ ʪʘʢʞʝ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʨʘʟʮʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟ-

ʣʠʯʥʳʭ ʵʣʶʝʥʪʦʚ [9, 11]. ʋ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʝʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ 

ʥʝʜʦʩʪʘʪʢʠ ï ʦʛʨʘʥʠʯʝʥʥʘʷ ʨʘʟʜʝʣʷʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠʟ-ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴ-

ʰʦʡ ʜʣʠʥʳ ʨʘʟʜʝʣʷʶʱʝʡ ʟʦʥʳ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʠʞʝ, ʯʝʤ ʚ ʩʣʫʯʘʝ 

ɺʕɾʍ [1]. ɻʘʟʦʚʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ï ʵʪʦ 

ʤʝʪʦʜ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʚ 

ʢʦʪʦʨʦʤ ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʛʘʟʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʯʝʨʝʟ 

ʢʦʣʦʥʢʫ, ʟʘʧʦʣʥʝʥʥʫʶ ʥʝʧʦʜʚʠʞʥʦʡ 

ʬʘʟʦʡ. ɺ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ʨʘʟʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʧʦʪʦʢʝ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʟʘ ʩʯʝʪ ʠʭ ʥʝʦʜʠʥʘ-

ʢʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʧʦʜʚʠʞʥʦʡ 

ʬʘʟʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʣʦʥʢʠ ʦʪ 

ʢʦʤʥʘʪʥʦʡ ʜʦ 300ï350
ʦ
ʉ [10]. 

ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ ï ʦʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝ-

ʪʦʜʦʚ ʨʘʟʜʝʣʝʥʠʷ ʩʣʦʞʥʳʭ ʩʤʝʩʝʡ ʚʝ-

ʱʝʩʪʚ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʢʘʢ ʚ ʘʥʘʣʠ-

ʪʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʪʘʢ ʠ ʚ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭ-
ʥʦʣʦʛʠʠ. ʆʩʥʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʘʟʜʝʣʷʝʤʦʡ ʩʤʝʩʠ ʚ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ  

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʞ-

ʤʦʣʝʢʫʣʷʨʥʳʭ) ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ. 

ʂʘʢ ʩʧʦʩʦʙ ʘʥʘʣʠʟʘ ɺʕɾʍ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʘʷ, ʚʚʠʜʫ ʩʣʦʞʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʝʪ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʠʩʭʦʜʥʦʡ ʩʣʦʞʥʦʡ 

http://chem21.info/info/10507
http://chem21.info/info/1463379
http://chem21.info/info/1391167
http://chem21.info/info/1537529
http://chem21.info/info/1537529
http://chem21.info/info/1674279
http://chem21.info/info/1674279
http://chem21.info/info/840804


7 

 

ʩʤʝʩʠ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʧʨʦʩʪʳʝ ʩʤʝʩʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʟʘʪʝʤ 

ʦʙʳʯʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ 

ʜʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʠ [7, 8]. ʇʨʠʥʮʠʧ ʞʠʜʢʦ-

ʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩʦʩʪʦʠʪ ʚ ʨʘʟʜʝʣʝ-

ʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʨʘʟʣʠʯʠʠ ʚ ʨʘʚʥʦʚʝʩʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʭ 

ʤʝʞʜʫ ʜʚʫʤʷ ʥʝʩʤʝʰʠʚʘʶʱʠʤʠʩʷ ʬʘʟʘʤʠ, 

ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʥʝʧʦʜʚʠʞʥʘ, ʘ ʜʨʫʛʘʷ 

ʧʦʜʚʠʞʥʘ (ʵʣʶʝʥʪ) [3]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʤʳ-

ʰʝʯʥʦʡ ʪʢʘʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯ-

ʥʳʭ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʝʧʝʥʠ ʠʟʚʣʝʢʘʝʤʦʩʪʠ ʧʝʩʪʠʮʠʜʘ ʠʟ 

ʧʨʦʙʳ ʩʦʜʝʨʞʘʱʝʡ ʠʟʚʝʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʧʨʦʚʦʜʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʧʦ ʫʩʪʘʥʦʚʢʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʭʨʦʤʘ-

ʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʪʘʥʜʘʨʪ-

ʥʳʡ ʨʘʩʪʚʦʨ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʛʦʪʦʚʠʣʠ ʠʟ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

98% ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʫʪʝʤ ʨʘʩ-

ʪʚʦʨʝʥʠʷ 1 ʤʢʛ ʚ 1 ʤʣ ʘʮʝʪʦʥʠʪʨʠʣʘ ʠ ʧʝ-

ʨʝʜʘʚʘʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. 

ʕʪʘʧ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʤʝʪʦʜʘʤʠ ʪʦʥʢʦʩʣʦʡʥʦʡ ʠ ʚʳʩʦʢʦ-

ʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ. ʄʳʰʝʯʥʫʶ ʪʢʘʥʴ ʤʘʩ-

ʩʦʡ 1-2 ʛ ʟʘʪʨʘʚʣʷʣʠ ʠʤʠʜʘʢʣʦʧʨʠʜʦʤ ʩ 

ʧʦʤʦʱʴʶ ʠʥʲʝʢʮʠʠ ʤʠʢʨʦʰʧʨʠʮʝʤ ʄʐ-

10 ʠʟ ʨʘʩʯʝʪʘ 1 ʤʢʛ/ʤʣ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩ-

ʪʚʦʨʘ ʧʝʩʪʠʮʠʜʘ ʚʳʜʝʨʞʠʚʘʣʠ 30 ʤʠʥ, ʟʘ-

ʪʝʤ ʤʝʣʢʦ ʥʘʨʝʟʘʣʠ ʜʦ ʬʘʨʰʝʦʙʨʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʦʣʙʫ ʥʘ 50 ʤʣ ʠ 

ʟʘʣʠʚʘʣʠ 10 ʤʣ ʨʘʩʪʚʦʨʘ ʘʮʝʪʦʥ:ʚʦʜʘ 

(1:1), ʩʪʘʚʠʣʠ ʥʘ ʘʧʧʘʨʘʪ ʜʣʷ ʚʩʪʨʷʭʠʚʘ-

ʥʠʷ ʥʘ 20 ʤʠʥ., ʜʘʣʝʝ ʞʠʜʢʫʶ ʯʘʩʪʴ 

ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ 

çʩʠʥʷʷ ʣʝʥʪʘè ʩ ʙʝʟʚʦʜʥʳʤ ʩʫʣʴʬʘʪʦʤ 

ʥʘʪʨʠʷ (ʦʙʝʟʚʦʞʠʚʘʣʠ), ʟʘʪʝʤ ʚ ʢʦʣʙʫ 

ʝʱʝ ʥʘʣʠʚʘʣʠ 10 ʤʣ ʩʤʝʰʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʘʮʝʪʦʥ:ʚʦʜʘ, ʜʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʧʦʚʪʦ-

ʨʷʣʠ ʪʨʠʞʜʳ, ʧʦʩʣʝ ʧʦʚʪʦʨʝʥʠʡ ʬʠʣʴʪ-

ʨʘʪʳ ʦʙʲʝʜʠʥʷʣʠ, ʚʳʩʫʰʠʚʘʣʠ ʚ ʪʦʢʝ 

ʚʦʟʜʫʭʘ, ʧʦʩʣʝ ʫʧʘʨʠʚʘʥʠʷ ʩʫʭʦʡ ʦʩʪʘʪʦʢ 

ʪʱʘʪʝʣʴʥʦ ʨʘʩʪʚʦʨʷʣʠ 1 ʤʣ ʘʮʝʪʦʥʠʪ-

ʨʠʣʘ.  

ʊʦʥʢʦʩʣʦʡʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ 

ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ çSilufolè ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʠ 

ʧʨʦʙʳ, ʧʣʘʩʪʠʥʢʫ ʧʦʤʝʱʘʣʠ ʚ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʯʝʩʢʫʶ ʢʘʤʝʨʫ ʥʘʩʳʱʝʥʥʫʶ ʧʘ-

ʨʘʤʠ ʛʝʢʩʘʥ: ʘʮʝʪʦʥ (4:3) ʧʦʩʣʝ ʧʦʜʲʝʤʘ 

ʬʨʦʥʪʘ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ 10 ʩʤ ʧʣʘʩʪʠʥʢʫ 

ʚʳʩʫʰʠʚʘʣʠ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ 0,1% ʦʨʪʦ-

ʪʦʣʠʜʠʥʦʤ (1 ʛ ʦʨʪʦʪʦʣʠʜʠʥʘ + 5 ʤʣ 20% 

HCl + 150 - 200 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ). ʇʦ ʩʪʝʧʝʥʠ ʩʚʝʯʝʥʠʷ ʩʪʘʥʜʘʨʪʘ ʠ 

ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʳ ʧʦʜ ʫʣʴʪʨʦʬʠʦʣʝ-

ʪʦʚʦʡ ʣʘʤʧʦʡ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʩʪʠʮʠʜʘ [2]. ʀʤʠʜʘʢʣʦʧʨʠʜ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʚ ʚʠʜʝ ʩʠʥʝʛʦ ʧʷʪʥʘ ʥʘ ʩʚʝʪʣʦʤ 

ʬʦʥʝ. ʆʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ 

ʧʦ ʬʦʨʤʫʣʝ: 

 

 
 

X ï ʩʦʜʝʨʞʘʥʠʝ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʧʨʦʙʝ, ʤʛ/ʢʛ; 

A ï ʢʦʣʠʯʝʩʪʚʦ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʧʨʦʙʝ, ʥʘʡʜʝʥʥʦʝ ʥʘ ʧʣʘʩʪʠʥʢʝ, ʤʢʛ; 

P ï ʤʘʩʩʘ ʧʨʦʙʳ, ʛ; 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʤʝʪʦ-

ʜʦʤ ɺʕɾʍ ʧʨʦʚʦʜʠʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ ʩ 

ʜʠʦʜʥʦ-ʤʘʪʨʠʯʥʳʤ ʜʝʪʝʢʪʦʨʦʤ. 

ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘ-

ʨʘʤʝʪʨʳ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ: ʍʨʦʤʘ-

ʪʦʛʨʘʬ çAgilent Infinity 1260è c ʜʠʦʜʥʦ-

ʤʘʪʨʠʯʥʳʤ ʜʝʪʝʢʪʦʨʦʤ (ɼʄɼ); ʂʦʣʦʥʢʘ 

ʢʘʧʠʣʣʷʨʥʘʷ Luna 100 C18 2,5 Õ, (250Ĭ4,6 

ʤʤ); ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ: 25
ʦ
C; ʉʢʦʨʦʩʪʴ 

ʵʣʶʠʨʦʚʘʥʠʷ 1 ʤʣ/ʤʠʥ; ɼʣʠʥʘ ʚʦʣʥʳ 297 

ʥʤ; ʌʘʟʘ (ʵʣʶʝʥʪ) ʘʮʝʪʦʥʠʪʨʠʣ-ʚʦʜʘ 

(30:70). 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʤʠʜʘʢʣʦʧʨʠʜ 

ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʣʝʪʫʯʝʩʪʴʶ, ʜʣʷ ʘʥʘʣʠʟʘ 

ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʝʛʦ ʚ ʙʦʣʝʝ ʣʝʪʫʯʝʝ ʩʦʝʜʠ-

ʥʝʥʠʝ. ʇʦʵʪʦʤʫ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʦʙʫ ʤʳʰʝʯ-

ʥʦʡ ʪʢʘʥʠ ʤʘʩʩʦʡ 1-2 ʛ ʪʘʢʞʝ ʟʘʪʨʘʚʣʷʣʠ 

ʠʤʠʜʘʢʣʦʧʨʠʜʦʤ ʩ ʧʦʤʦʱʴʶ ʠʥʲʝʢʮʠʠ 
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ʤʠʢʨʦʰʧʨʠʮʝʤ ʄʐ-10. ɿʘʪʨʘʚʢʫ ʧʝʩʪʠʮʠ-

ʜʦʤ ʧʨʦʚʦʜʠʣʠ ʠʟ ʨʘʩʯʝʪʘ 1 ʤʢʛ/ʤʣ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʘʢʦʤ 

ʚʠʜʝ 30 ʤʠʥ, ʠ ʜʘʣʝʝ ʤʝʣʢʦ ʥʘʨʝʟʘʣʠ ʜʦ 

ʬʘʨʰʝʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʌʘʨʰ ʧʦʤʝ-

ʱʘʣʠ ʚ ʢʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ, ʠ ʵʢʩʪʨʘʛʠʨʦ-

ʚʘʣʠ 100 ʤʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʥʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʫʩʪʘʥʦʚʢʝ ʚ ʪʝʯʝʥʠʝ 15 

ʤʠʥ. ɿʘʪʝʤ ʩʤʝʩʴ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ 

ʬʠʣʴʪʨ çʙʝʣʘʷ ʣʝʥʪʘè. ʕʢʩʪʨʘʢʮʠʶ ʧʦʚʪʦ-

ʨʷʣʠ ʜʚʘʞʜʳ, ʦʙʲʝʜʠʥʷʣʠ ʵʢʩʪʨʘʢʪʳ. ʂ 

ʦʙʲʝʜʠʥʝʥʥʦʤʫ ʵʢʩʪʨʘʢʪʫ ʜʦʙʘʚʣʷʣʠ 0,4 ʛ 

ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ. ʇʦʣʫ-

ʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʥʘʛʨʝʚʘʣʠ ʚ ʚʦʜʷʥʦʡ ʙʘʥʝ 

ʧʨʠ 85
ʦ
ʉ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ, ʦʭʣʘʞʜʘʣʠ ʜʦ 

2
ʦ
ʉ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ʕʢʩʪʨʘʢʪʳ ʧʨʦʤʳʚʘʣʠ 

ʭʣʦʨʦʬʦʨʤʦʤ ʚ ʜʝʣʠʪʝʣʴʥʳʭ ʚʦʨʦʥʢʘʭ 

ʜʚʘʞʜʳ ʧʦ 25 ʤʣ, ʚʩʪʨʷʭʠʚʘʷ ʩʤʝʩʴ ʢʘʞ-

ʜʳʡ ʨʘʟ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʠ ʩʦʙʠʨʘʷ ʥʠʞʥʠʡ 

ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʣʦʡ ʫʧʘʨʠʚʘʣʠ ʨʘʩʪʚʦʨʠ-

ʪʝʣʴ ʜʦ 1 ʤʣ ʥʘ ʨʦʪʘʮʠʦʥʥʦʤ ʚʘʢʫʫʤʥʦʤ 

ʠʩʧʘʨʠʪʝʣʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 40
ʦ
ʉ 

ʜʦ ʠ 20 ʤʢʣ ʚʚʦʜʠʣʠ ʚ ʛʘʟʦʞʠʜʢʦʩʪʥʳʡ 

ʭʨʦʤʘʪʦʛʨʘʬ. 

ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ.  

ʍʨʦʤʘʪʦʛʨʘʬ çʂʨʠʩʪʘʣʣè 5000.2 ʩ 

ʪʝʨʤʦʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ; ʂʦʣʦʥʢʘ 

ʢʘʧʠʣʣʷʨʥʘʷ ɼɺ-5, ʜʣʠʥʘ 15 ʤ, ʜʠʘʤʝʪʨ 

0,25 ʤʤ, ʪʦʣʱʠʥʘ ʬʘʟʳ 0,3 ʤʢʤ; 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ: 70
ʦ
C 1 ʤʠʥ ʜʦ 

230
ʦ
ʉĬ10

ʦ
C/ʤʠʥ; ʊʝʤʧʝʨʘʪʫʨʘ ʠʥʞʝʢʪʦʨʘ: 

260 
ʦ
C; ʊʝʤʧʝʨʘʪʫʨʘ ʜʝʪʝʢʪʦʨʘ: 270

ʦ
ʉ; ɻʘʟ-

ʥʦʩʠʪʝʣʴ ʪʠʧʘ ɸ - ʛʝʣʠʡ ʦʩʦʙʦʡ ʯʠʩʪʦʪʳ; 

ʇʦʪʦʢ ʛʝʣʠʷ ʯʝʨʝʟ ʢʦʣʦʥʢʫ: 1 ʤʣ/ʤʠʥ. 

ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʨʝʤʷ ʫʜʝʨʞʠ-

ʚʘʥʠʷ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʩʦʩʪʘʚʣʷʝʪ 12,8 ʤʠʥ. 

ʉʦʜʝʨʞʘʥʠʝ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʦʧʨʝ-

ʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

 
 

ʉʍ ï ʩʦʜʝʨʞʘʥʠʝ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʧʨʦʙʝ, ʤʢʛ/ʢʛ; 

Ci ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʝʤʦʤ ʢʦʥʝʯʥʦʤ ʨʘʩʪʚʦʨʝ ʧʦ 

ʢʘʣʠʙʨʦʚʦʯʥʦʤʫ ʛʨʘʬʠʢʫ, ʤʢʛ/ʤʣ; 

Vʢʦʥ ï ʢʦʥʝʯʥʳʡ ʦʙʲʝʤ ʵʢʩʪʨʘʢʪʘ, ʤʣ; 

g ï ʤʘʩʩʘ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʳ, ʛ; 

1000 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʩ ʛ ʥʘ ʢʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʨʝ-

ʜʝʣʝʥʠʝ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦ-

ʜʦʚ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʚʳʷʚʠʣʦ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣ.). 

 

ʊʘʙʣʠʮʘ ï ʆʧʨʝʜʝʣʝʥʠʝ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ  ʇʨʦʮʝʥʪ ʦʙʥʘʨʫʞʝʥʠʷ, % 

ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 57,0 

ɻʘʟʦʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 55,2 

ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ 
89,5 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʘʤʳʡ ʚʳ-

ʩʦʢʠʡ ʧʨʦʮʝʥʪ ʦʙʥʘʨʫʞʝʥʠʷ ʠʤʠʜʘʢʣʦ-

ʧʨʠʜʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʙʳʣ ʧʦʣʫʯʝʥ 

ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪ-

ʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 

89,5%. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʪʦʥ-

ʢʦʩʣʦʡʥʦʡ ʠ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʠ ʧʨʦʮʝʥʪ ʦʙʥʘʨʫʞʝʥʠʷ ʠʤʠʜʘʢʣʦ-

ʧʨʠʜʘ ʙʳʣ ʥʠʞʝ, ʠ ʩʦʩʪʘʚʠʣ 57,0 ʠ 55,2% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʤʝʪʦ-

ʜʦʤ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʷʚʣʷ-

ʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦ-

ʤʘʪʦʛʨʘʬʠʷ.  

ʋʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʠʟʚʣʝʢʘʝʤʦʩʪʠ 

ʧʝʩʪʠʮʠʜʘ, ʜʦ 89,5%. 
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ʄʝʪʦʜ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ï 

ʥʦʚʦʢʘʠʥʦʚʘʷ ʙʣʦʢʘʜʘ, ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʢʘʢ 

ʤʝʪʦʜ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʜʣʷ ʩʥʷʪʠʷ ʩʠʣʴʥʦʛʦ ʨʘʟʜʨʘʞʝʥʠʷ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʨʦʬʠ-

ʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ. 

ʗʚʣʷʷʩʴ ʩʣʘʙʳʤ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʥʦʚʦʢʘʠʥʦʚʘʷ ʙʣʦʢʘʜʘ, ʥʦʨʤʘʣʠ-

ʟʫʝʪ ʠ ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚ ʦʯʘʛʝ ʚʦʩʧʘʣʝʥʠʷ ʠ ʪʝʤ ʩʘʤʳʤ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʚʝʜʝʥʠʶ ʨʝʟʢʦ ʫʛʥʝʪʝʥʥʳʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʧʘ-

ʨʘʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʞʝ ʥʦʚʦ-

ʢʘʠʥʦʚʘʷ ʙʣʦʢʘʜʘ ʚʳʟʳʚʘʝʪ ʠ ʫʩʠʣʠʚʘʝʪ 

ʧʨʦʮʝʩʩʳ ʪʦʨʤʦʞʝʥʠʷ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʮʝʣʝʙʥʦ- ʦʭʨʘʥʠ-

ʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤ, ʟʘʱʠʱʘʶʱʠʤ ʥʝʨʚ-

ʥʫʶ ʪʢʘʥʴ ʦʪ ʥʘʧʨʷʞʝʥʠʷ, ʠʩʪʦʱʝʥʠʷ ʠ 

ʛʠʙʝʣʠ. ɼʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʦʚʦʢʘʠʥʘ 

ʥʘ ʥʝʨʚʥʳʝ ʮʝʥʪʨʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʨʫ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʠʣʠ ʣʠʢʚʠʜʘʮʠʠ ʦʯʘʛʦʚ ʝʝ ʚʦʟʙʫʞʜʝʥʠʷ. ʅʘ 

ʵʪʦʤ ʬʦʥʝ ʫʣʫʯʰʘʝʪʩʷ ʮʠʨʢʫʣʷʮʠʷ ʢʨʦʚʠ, 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʠ ʦʙʱʠʡ ʦʙʤʝʥ, ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʘʧʠʣʣʷʨʦʚ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʟʦʥʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ, ʘʢʪʠ-

ʚʠʨʫʶʪʩʷ ʬʘʛʦʮʠʪʦʟ ʠ ʜʨʫʛʠʝ ʠʤʤʫʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʩʥʠʞʘʶʪʩʷ ʷʚʣʝʥʠʷ 

ʥʝʡʨʦʜʠʩʪʨʦʬʠʠ, ʥʘʨʘʩʪʘʶʪ ʨʝʛʝʥʝʨʘ-

ʪʠʚʥʦ- ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʦʨ-

ʤʘʣʠʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ 

ʫʣʫʯʰʘʝʪʩʷ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ [6]. 

ʅʦʚʦʢʘʠʥ ʨʘʩʧʦʣʘʛʘʝʪ ʚʳʨʷʞʝʥʥʳʤ 

ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʇʨʠ ʩʝʨʦʟ-

ʥʦʤ ʚʦʩʧʘʣʝʥʠʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʯʘʛʝ 

ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʠʩʪʘʤʠʥʘ 

ʠ ʛʠʩʪʘʤʠʥʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ. ʗʚʣʷʷʩʴ 

ʚʘʟʦʛʝʥʥʳʤʠ ʷʜʘʤʠ, ʦʥʠ ʨʝʬʣʝʢʪʦʨʥʦ ʧʦ-

ʚʳʰʘʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʘʧʠʣʣʷʨʦʚ ʠ ʢʣʝ-

ʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʪʝʤ ʩʘʤʳʤ ʫʩʫʛʫʙʣʷʶʪ 

ʪʝʯʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʄʦʞʥʦ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʛʠʩʪʘʤʠʥ ʠ ʧʦʣʥʦʩʪʴʶ 

ʫʩʪʨʘʥʠʪʴ ʝʛʦ ʜʝʡʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦ-

ʚʦʢʘʠʥʦʚʦʡ ʙʣʦʢʘʜʳ. ʇʦʤʠʤʦ ʘʥʪʠʛʠʩʪʘ-

ʤʠʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʦʚʦʢʘʠʥʦʚʘʷ ʙʣʦʢʘʜʘ 

ʦʙʣʘʜʘʝʪ ʘʥʪʠʪʦʢʩʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ [2]. 

ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʥʦʚʦʢʘʠʥʦʚʳʭ 

ʙʣʦʢʘʜ ʚ ʣʝʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ 

ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ. ɺ ʮʝ-

ʣʷʭ ʧʦʚʳʰʝʥʠʠ ʣʝʯʝʙʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʦʚʦʢʘʠʥʦʚʳʝ ʙʣʦʢʘʜʳ ʧʨʠʤʝʥʷʶʪ ʚ ʩʦʯʝ-

ʪʘʥʠʠ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ. ʅʦʚʦʢʘʠʥʦʚʘʷ ʙʣʦʢʘʜʘ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ 

ʣʠʰʴ ʚʠʜʦʠʟʤʝʥʷʝʪ ʬʦʨʤʫ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢ-

ʮʠʠ [1]. ʇʨʠ ʣʝʯʝʥʠʠ ʚʥʫʪʨʠʚʝʥʥʳʤʠ 

ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʥʝʦʙʭʦʜʠʤʳ ʦʙʷʟʘʪʝʣʴʥʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʪʝʩʪʠʨʦ-

ʚʘʥʠʝ ʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠʥʬʝʢʮʠʠ. ɼʣʷ 

ʜʦʟʠʨʦʚʢʠ ʦʨʠʝʥʪʠʨʦʤ ʩʣʫʞʠʪ ʚʝʩ 
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ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʠʣʠ ʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʯʝʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʙʦʨʴʙʝ ʩ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ [4, 5]. ɺʥʫʪʨʠʚʝʥʥʳʝ 

ʘʥʪʠʙʠʦʪʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʛʥʦʚʝʥʥʳʡ 

ʵʬʬʝʢʪ. ʀʭ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 

ʟʘʧʫʱʝʥʥʳʭ ʬʦʨʤʘʭ ʠʥʬʝʢʮʠʡ ʩ 

ʦʩʣʦʞʥʝʥʠʷʤʠ, ʘ ʚʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ 

ʛʘʨʘʥʪʠʨʫʝʪ ʙʳʩʪʨʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʜʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʯʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʦ 

ʩʣʦʞʥʦʩʪʠ ʩʠʪʫʘʮʠʷʭ [3]. ɺʠʪʘʤʠʥ ɺ12 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʨʦʚʝʥʴ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʦʩʪʘʝʪʩʷ ʥʘ ʥʫʞʥʦʤ 

ʫʨʦʚʥʝ ʥʝ ʜʘʝʪ ʢʣʝʪʢʘʤ ʠʩʧʳʪʳʚʘʪʴ 

ʢʠʩʣʦʨʦʜʥʦʝ ʛʦʣʦʜʘʥʠʝ, ʫʣʫʯʰʘʝʪ ʩʦʩʪʘʚ 

ʢʨʦʚʠ ʠ ʟʘʱʠʱʘʝʪ ʢʨʦʚʝʥʦʩʥʫʶ ʩʠʩʪʝʤʫ. 

ʃʝʛʯʝ ʧʝʨʝʥʦʩʷʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʧʨʦʚʦʞ-

ʜʘʶʱʝʝʩʷ ʭʨʦʥʠʯʝʩʢʦʡ ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʚ ʵʪʦʤ ʠʤ ʧʦʤʦʛʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʮʠʘʥʦʢʦʙʘʣʘʤʠʥʘ. ʊʘʢʞʝ 

ʚʠʪʘʤʠʥ ɺ12 ʫʣʫʯʰʘʝʪ ʩʝʢʨʝʪʦʨʥʫʶ 

ʬʫʥʢʮʠʶ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ, ʧʦʚʳʰʘʝʪ ʘʧʧʝʪʠʪ, ʢʘʯʝʩʪ-

ʚʝʥʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʨʘʩʱʝʧʣʝʥʠʝ ʠ 

ʚʩʘʩʳʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʱʠ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫ-

ʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠʚʝʥ-

ʥʦʛʦ ʚʚʝʜʝʥʠʷ ʥʦʚʦʢʘʠʥʘ ʩ ʘʥʪʠʙʠʦʪʠʢʦʤ 

ʙʝʥʟʠʣʧʠʥʠʮʠʣʠʥʘ ʠ ʚʠʪʘʤʠʥʘ ɺ 12 ʧʨʠ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʅʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 

ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʘʬʝʜʨʝ ʤʦʨʬʦʣʦʛʠʠ, ʘʢʫ-

ʰʝʨʩʪʚʘ ʠ ʪʝʨʘʧʠʠ ʌɻɹʆʋ ɺʆ ʏʫʚʘʰʩʢʦʡ 

ɻʉʍɸ ʚ ʋʅʇʎ çʉʪʫʜʝʥʯʝʩʢʠʡè ʏʝʙʦʢʩʘʨ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʈʝʩ-

ʧʫʙʣʠʢʘʥʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʛ.ʏʝʙʦʢʩʘʨʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʣʷʪʘ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʚʟʷʪʳ ʧʨʦʙʳ ʩʤʳʚʦʚ ʠʟ ʥʦʩʦʚʳʭ ʧʦʣʦʩʪʝʡ 

ʠ ʚʳʜʝʣʝʥʘ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦ-

ʬʣʦʨʘ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ 

ʫʯʠʪʳʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʵʧʠʟʦʦʪʦ-

ʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ ʥʘʙʣʶʜʘʣʠ ʧʦʩʣʝ 

ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ ʧʨʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʧʨʠʤʝʥʷʣʠ 

ʘʥʪʠʙʠʦʪʠʢ ʠ ʚʠʪʘʤʠʥʳ, ʠʭ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʫʯʝʪʦʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʠʤ 

ʤʠʢʨʦʬʣʦʨʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʣʝʛʢʠʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ 2 ʛʨʫʧ-

ʧʘʭ ʪʝʣʷʪ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʧʦ 6 ʛʦ-

ʣʦʚ, ʩ ʦʩʪʨʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʚ ʚʦʟ-

ʨʘʩʪʝ 3-4 ʤʝʩʷʮʘ. ɼʣʷ ʠʭ ʣʝʯʝʥʠʷ ʧʨʠ ʚʳ-

ʙʦʨʝ ʘʥʪʠʙʠʦʪʠʢʘ, ʫʯʠʪʳʚʘʣʠ ʥʘʠʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʳʡ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʠʡ ʧʦʜʜʝʨʞʘʥʠʶ ʛʦʤʝʦʩʪʘʟʘ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʡ ʨʘʟʚʠʪʠʝ ʛʥʦʡʥʳʭ ʠ 

ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʧʦʜʘʚʣʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ ʦʩʪʨʦʤ 

ʪʝʯʝʥʠʠ ʙʦʣʝʟʥʠ ʚ ʧʝʨʚʳʝ ʜʥʠ ʚ ʦʯʘʛʘʭ 

ʚʦʩʧʘʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʦʙʣʘʜʘʝʪ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ. ʇʨʠ ʣʝ-

ʯʝʥʠʠ ʪʝʣʷʪ ʩ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷʤʠ ʥʘʤʠ 

ʧʨʝʜʣʦʞʝʥʦ ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ; ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʚʥʫʪʨʠʚʝʥʥʦ ʚʦʜʠʣʠ 0,5% ʥʦʚʦʢʘʠʥ 

0,5 ʤʣ/ʢʛ ʩ ʙʝʥʟʠʣʧʝʥʠʮʠʣʣʠʥʦʤ ʚ ʜʦʟʝ 10 

ʤʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ, ʦʜʠʥ ʨʘʟ ʩʫʪʢʠ ʚ ʪʝʯʝ-

ʥʠʝ 3 ʜʥʝʡ. ɺʦʨʦʡ ʛʨʫʧʧʝ ʚʦʜʠʣʠ ʙʝʥʟʠʣ-

ʧʝʥʠʮʠʣʣʠʥ ʩ ʚʪʘʤʠʥʦʤ ɺ12 ʚ ʜʦʟʝ 1000 

ʤʢʛ ʚʥʫʪʨʠʚʝʥʥʦ ʩ ʥʦʚʦʢʘʠʥʦʤ ʚ ʪʝʯʝʥʠʝ 3 

ʜʥʝʡ. ʎʠʘʥʦʢʦʙʘʣʘʤʠʥ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ 

ʨʦʩʪʘ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʢʨʦ-

ʚʝʪʚʦʨʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ; 

ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʣʘʙʠʣʴʥʳʭ ʤʝʪʘʣʴʥʳʭ 

ʛʨʫʧʧ ʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʭʦʣʠʥʘ, ʤʝʪʠʦʥʠʥʘ, 

ʢʨʝʘʪʠʥʘ, ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ; ʩʧʦʩʦʙʩʪ-

ʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʩʦʝʜʠʥʝ-

ʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʝ 

ʛʨʫʧʧʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʦ 

ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʫʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ: 

ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ, ʥʘʙʣʶʜʘʣʦʩʴ ʠʭ 

ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɼʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ʥʘ ʩʝʜʴʤʳʝ ʠ ʪʨʠʜʮʘʪʳʝ ʩʫʪʢʠ ʧʨʦʚʦʜʠʣʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ. ɺ 

ʢʨʦʚʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫ-

ʞʠʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʡʢʦʮʠʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʥʦʚʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦ ʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 

ʚʥʫʪʨʠʚʝʥʥʦ ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ. 

ɿʘʤʝʯʝʥʦ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʛʝʤʦʛ-

ʣʦʙʠʥʘ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʥʘ 0,4%, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ 4,2%. ʅʘ 30-ʳʝ ʩʫʪʢʠ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʙʳʣʦ ʥʘ 0,7% ʥʠʞʝ ʜʦ ʚʚʝʜʝʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ, ʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʚʳʰʝ ʥʘ 

1,8%. 
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ʊʘʙʣʠʮʘ 1 ī ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʪʝʣʷʪ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ ʪʝʣʷʪ 

ʧʝʨʚʘʷ ʚʪʦʨʘʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ʃʝʡʢʦʮʠʪʳ, 10
9
/ʣ 9,3Ñ0,42 9,2Ñ0,56 

ʕʨʠʪʨʦʮʠʪʳ, 10
12
/ʣ 8,8Ñ0,23 8,9Ñ0,25 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 114,4Ñ1,12 116,2Ñ1,17 

ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʃʝʡʢʦʮʠʪʳ, 10
9
/ʣ 9,86Ñ0,23 9,11Ñ0,16 

ʕʨʠʪʨʦʮʠʪʳ, 10
12
/ʣ 9,9Ñ0,12 10,9Ñ0,11 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 114,9Ñ1,59 121,3Ñ1,38 

ʪʨʠʜʮʘʪʳʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʃʝʡʢʦʮʠʪʳ, 10
9
/ʣ 8,67Ñ0,12 7,31Ñ0,49 

ʕʨʠʪʨʦʮʠʪʳ, 10
12
/ʣ 7,83Ñ0,09 9,4Ñ0,08 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 113,6Ñ1,51 118,4Ñ1,31 

 

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʘʭ ʙʳʣʦ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. 

ʅʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʦʣʠʯʝ-

ʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʥʘ 11,1%, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʫʚʝʣʠ-

ʯʠʣʦʩʴ ʥʘ 18,3%. ʅʘ ʪʨʠʜʮʘʪʳʝ ʩʫʪʢʠ ʢʦ-

ʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʙʳʣʦ ʥʠʞʝ ʥʘ 12,3%, ʚʦ ʚʪʦʨʦʡ ï ʥʘ 5,3 % 

ʚʳʰʝ ʩ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʉʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʫ ʢʦʨʦʚ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ ʚʥʘʯʘʣʝ ʙʳʣʦ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. ʅʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʡʢʦʮʠʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 5,6%, ʚʦ 

ʚʪʦʨʦʡ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʥʘ 0,9%. ʅʘ 

ʪʨʠʜʮʘʪʳʝ ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʡʢʦʮʠʪʦʚ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʥʠʟʠʣʦʩʴ ʥʘ 

0,9%, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 25,5%. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʙʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʫ ʪʝʣʷʪ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʢ 5-7 ʜʥʶ 

ʦʧʳʪʘ ʢʘʰʣʠ ʠ ʥʦʩʦʚʳʝ ʠʩʪʝʯʝʥʠʷ ʩʪʘʣʠ 

ʠʩʯʝʟʘʪʴ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʥʘ 4-9 ʩʫʪʢʠ ʩ 

ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʩʪʘʣʦ ʫʣʫʯʰʘʪʴʩʷ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦ ʚʚʝʜʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʫ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʪʝʣʷʪ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʧʦʢʘʟʘʪʝʣʠ ʯʝʨʝʟ 

2-4 ʩʫʪʢʠ ʠʟʤʝʥʠʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʇʫʣʴʩ ʠ ʜʳʭʘʥʠʝ ʚ ʥʘʯʘʣʝ ʠ ʯʝʨʝʟ 2 ʩʫʪʦʢ 

ʠ 4 ʩʫʪʦʢ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʪʝʣʷʪ ʚʳʟʜʦʨʦʚʝʣʦ 6 ʪʝʣʷʪ, ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ ï 5 ʪʝʣʪ. ɺ ʦʜʥʦʤ ʩʣʫʯʘʝ 

ʧʨʦʚʦʜʠʣʩʷ ʚʳʥʫʞʜʝʥʥʳʡ ʫʙʦʡ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʣʝʯʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʤʘʩʩʫ ʪʝʣʘ ʧʦʢʘʟʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʚ 

90-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʠʤʝʣʠ ʞʠʚʫʶ 

ʩʨʝʜʥʶʶ ʤʘʩʩʫ 79,2 ʢʛ, ʚʦ ʚʪʦʨʦʡ ï 81,7 ʢʛ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʥʟʠʣʧʠʥʠ-

ʮʠʣʠʥ ʩ ʥʦʚʦʢʘʠʥʦʤ ʠ ʚʠʪʘʤʠʥʘ ɺ12 ʚʥʫʪ-

ʨʠʚʝʥʥʦ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ 

ʣʝʛʢʠʭ ʦʢʘʟʘʣʦ ʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʘʪʦʛʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʠ ʚʳʟʜʦʨʦʚʣʝʥʠʝ 

ʥʘʩʪʫʧʠʣʦ ʚ ʙʦʣʝʝ ʢʨʘʪʢʠʝ ʩʨʦʢʠ, ʢʨʦʤʝ 

ʪʦʛʦ ʫʣʫʯʰʠʣʠʩʴ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʢʨʦʚʠ, ʥʘʣʘʜʠʣʠʩʴ ʦʙʤʝʥʥʳʝ ʧʨʦ-

ʮʝʩʩʳ, ʯʪʦ ʚʳʷʚʠʣʦʩʴ ʧʨʠ ʦʮʝʥʢʝ ʧʨʠʨʦʩʪʘ 

ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʷʪ. 
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ʈʝʟʶʤʝ 

 

ɺʦʟʙʫʜʠʪʝʣʷʤʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʦʯʝʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʪʝ ʙʘʢʪʝʨʠʠ, 

ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʦʙʠʪʘʶʪ ʚ ʥʦʩʦʛʣʦʪʢʝ, ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʙʨʦʥʭʘʭ ʠ ʘʣʴʚʝʦʣʘʭ ʣʝʛʢʠʭ. 

ʆʥʠ ʥʝ ʚʩʝʛʜʘ ʦʧʘʩʥʳ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʢʘʢ ʠʭ  ʧʦʩʪʦʷʥʩʪʚʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʣʝʪʢʘʤʠ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʣʫʯʘʝ ʜʠʩʙʘʣʘʥʩʘ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚʠʨʫʩʥʦ-

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʥʫʪʨʠʚʝʥʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ ï ʵʪʦ ʧʨʝʧʘʨʘʪʳ, ʠʤʝʶʱʠʝ 

ʩʧʝʮʠʬʠʢʫ ʚʚʝʜʝʥʠʷ, ʥʘʧʨʷʤʫʶ ʢʨʦʚʴ. ɺʥʫʪʨʠʚʝʥʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʤʛʥʦʚʝʥʥʳʡ ʵʬʬʝʢʪ.  ʀʭ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʪʠʚ ʟʘʧʫʱʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʠʥʬʝʢʮʠʡ ʩ 

ʦʩʣʦʞʥʝʥʠʷʤʠ, ʦʥʠ ʛʘʨʘʥʪʠʨʫʶʪ ʙʳʩʪʨʦʝ ʚʣʠʷʥʠʝ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʦ ʩʣʦʞʥʦʩʪʠ ʩʠʪʫʘʮʠʷʭ. ɺ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ 

ʚʚʝʜʝʥʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ ʩ ʥʦʚʦʢʘʠʥʦʤ ʚʥʫʪʨʠʚʝʥʥʦ ʧʨʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷʭ ʦʢʘʟʘʣʠ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. ɼʦʟʘ ʧʠʥʠʮʠʣʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʪʷʞʝʩʪʠ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ. ɺʠʪʘʤʠʥ ɺ12 

ʧʦʤʦʛʘʝʪ ʣʝʛʯʝ ʧʝʨʝʥʦʩʠʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʭʨʦʥʠʯʝʩʢʦʡ ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʥʦʚʦʢʘʠʥʘ ʧʨʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʩʧʦʩʦʙʝ ʧʨʠʤʝʥʝʥʠʠ ʚ ʜʦʟʝ 0,5 ʤʣ ʥʘ 1ʢʛ 

ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ ʧʦʥʠʞʘʝʪ ʨʝʘʢʮʠʶ ʩʦ ʩʪʦʨʦʥʳ  ʜʳʭʘʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʝ 

ʚʦʟʙʫʜʠʤʦʩʪʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ. ʈʘʩʪʚʦʨ, ʚʝʜʝʥʥʳʡ ʚʥʫʪʨʠʚʝʥʥʦ ʚ ʚʠʜʝ ʠʥʬʫʟʠʠ, 

ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ  ʚʦʟʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚ ʨʦʣʠ ʘʥʘʣʴʛʝʪʠʢʘ, 

ʩʧʦʩʦʙʥʦʛʦ ʥʝʤʥʦʛʦ ʩʥʠʟʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʧʘʟʤʦʚ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, 

ʧʦʥʠʞʘʝʪ ʚʦʟʙʫʜʠʤʦʩʪʴ ʤʳʰʮʳ ʩʝʨʜʮʘ ʠ ʚʦʟʙʫʜʠʤʦʩʪʴ ʤʦʪʦʨʥʳʭ ʟʦʥ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʘʥʝʩʪʝʟʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ 

ʪʦʢʩʠʯʥʦʩʪʴʶ, ʥʦ ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʤʝʥʴʰʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ. 

 

INTRAVENOUS INTRODUCTION OF NOVOKAYA IN THE UNDERSTANDING OF 

CANCER 

 

Aldyakov A.V., Efimova I.O. 

Summary 

 

The causative agents of bacterial infections are very often those bacteria that constantly 

inhabit the nasopharynx, in the mouth, bronchi and lung alveoli. They are not always dangerous for 

the body, since their constancy is controlled by the cells of the immune system. In the case of 

imbalance of this interaction, a viral-bacterial disease is manifested. Intravenous antibiotics are 

drugs that have specificity of administration, directly blood. Intravenous antibiotics provide instant 

effect. They are mainly used against neglected conditions, infections with complications, they 

guarantee a rapid impact of these drugs, which is very important in certain unforeseen situations in 

complexity. In treatment measures introduced antibiotics with novocaine intravenously with 

bronchopneumonia had an impact on pathogenic factors. The dose of pinicillin depends on the 

nature and severity of bronchopneumonia, the duration of the process and the General condition of 

the animal Vitamin B12 helps to tolerate diseases accompanied by chronic respiratory failure. 

The ability of novocaine in intravenous administration at a dose of 0.5 ml per 1 kg of animal 

weight reduces the reaction from the breathing, which indicates a decrease in the excitability of the 



14 

 

respiratory center. The solution, administered intravenously in the form of infusions, has anti-

inflammatory effects, and also plays the role of analgesic, able to slightly reduce the occurrence and 

development of smooth muscle spasms, reduces the excitability of the heart muscle and excitability 

of the motor areas of the cerebral cortex. Unlike similar anesthetics, it has a slightly lower toxicity, 

but it also has less impact on the body of the animal. 

 

DOI 10.31588/2413-4201-1883-237-1-14-21 ʋɼʂ 612.1 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʊɸʊʋʉɸ ʉʊʋɼɽʅʊʆɺ-

ʇɽʈɺʆʂʋʈʉʅʀʂʆɺ ʉ ʈɸɿʅʓʄ ʊʀʇʆʄ ɺɽɻɽʊɸʊʀɺʅʆʁ ʈɽɻʋʃʗʎʀʀ 

ʉɽʈɼɽʏʅʆɻʆ ʈʀʊʄɸ 
 

ɸʣ-ɹʐʘʤʤʘʨʠ ʄʦʭʘʤʤʝʜ ʗʩʠʤ ʀʩʤʘʝʣ ï ʘʩʧʠʨʘʥʪ,   

ʇʦʛʨʝʙʥʷʢ ʊ. ɸ. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʏʝʨʥʷʚʩʢʠʭ ʉ.ɼ. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

 
ʌɻɹʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʚʝʛʝʪʘʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ, ʪʠʧ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

Keywords: heart rate, statistical and spectral parameters, functional status, vegetative 

regulation, type of vegetative regulation 

 

ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ 

ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʘʜʘʧʪʘʮʠʠ ʠ ʟʜʦʨʦʚʴʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

[2, 6]. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʦʚ ʚʘ-

ʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ɺʉʈ) ʦʪ-

ʨʘʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʩʦ-

ʧʨʷʞʝʥʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʝʸ ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ. ʉʝʨʜʝʯʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʠʪʤʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ, ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ 

ʘʚʪʦʥʦʤʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩ-

ʪʝʤ, ʛʫʤʦʨʘʣʴʥʳʭ ʠ ʨʝʬʣʝʢʪʦʨʥʳʭ ʚʦʟʜʝʡ-

ʩʪʚʠʡ [2; 3; 8]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʘ ʩʪʝ-

ʧʝʥʠ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʩ 

ʫʯʝʪʦʤ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ (ʚʘʛʦ-

, ʥʦʨʤʦ- ʠʣʠ ʩʠʤʧʘʪʦʪʦʥʠʷ) ʫ ʧʨʘʢʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ ʣʠʮ ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʛʨʫʧʧ ʨʠʩʢʘ ʧʦ ʟʜʦʨʦ-

ʚʴʶ [4; 7]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩ-

ʥʠʢʦʚ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ɺʉʈ ʠ ʝʛʦ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʩʪʝʧʝʥʴ ʥʘʧʨʷ-

ʞʝʥʠʷ ʦʪʜʝʣʦʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩ-

ʪʝʤʳ ʩ ʫʯʝʪʦʤ ʚʝʜʫʱʝʛʦ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʉʈ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʙʨʦʚʦʣʴʥʦ ʧʨʠ-

ʥʷʣʠ ʫʯʘʩʪʠʝ 72 ʩʪʫʜʝʥʪʘ-ʧʝʨʚʦʢʫʨʩʥʠʢʘ ʚ 

ʚʦʟʨʘʩʪʝ 18-20 ʣʝʪ, ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ, ʙʝʟ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫ-

ʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʨʝʥ-

ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʕʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ (ʕʂɻ) ʫ ʩʪʫʜʝʥʪʦʚ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ 9.00 ʜʦ 12.00 ʯʘʩ ʚ ʪʝʯʝ-

ʥʠʝ 300 ʩ ʯʝʨʝʟ 1,5-2 ʯʘʩʘ ʧʦʩʣʝ ʧʨʠʝʤʘ 

ʧʠɦʠ, ʬʠʟʠʯʝʩʢʦʡ ʠʣʠ ʩʪʨʝʩʩ-ʥʘʛʨʫʟʢʠ. ɼʦ 

ʥʘʯʘʣʘ ʟʘʧʠʩʠ ʚ ʪʝʯʝʥʠʝ 5-10 ʤʠʥʫʪ ʢʘʞ-

ʜʳʡ ʠʩʧʳʪʫʝʤʳʡ ʥʘʭʦʜʠʣʩʷ ʚ ʧʦʣʦʞʝʥʠʠ 

ʣʝʞʘ ʩ ʧʨʠʧʦʜʥʷʪʳʤ ʠʟʛʦʣʦʚʴʝʤ ʚ ʫʩʣʦ-

ʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʢʦʷ, ʚ ʭʦʨʦʰʦ ʚʝʥʪʠʣʠʨʫʝʤʦʤ ʧʦʤʝʱʝ-

ʥʠʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 

(20-22Áʉ) ʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʩʪʦʨʦʥʥʠʭ ʨʘʟ-

ʜʨʘʞʠʪʝʣʝʡ [13]. ʀʟʫʯʘʣʠ ʟʘʧʠʩʘʥʥʳʝ ʚʦ II  

ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʚʝʜʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʕʂɻ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ çʇʦʣʠ-

ʉʧʝʢʪʨ-ʈʠʪʤè (çʅʝʡʨʦʩʦʬʪè, ʀʚʘʥʦʚʦ, 

ʈʦʩʩʠʷ) [3; 9]. ɺ ʨʘʙʦʪʝ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ɺʉʈ, ʦʮʝʥʠʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

(ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʚʨʝʤʝʥʥʳʝ) ʧʘʨʘʤʝʪʨʳ 

ʨʠʪʤʘ ʩʝʨʜʮʘ, ʧʨʦʠʟʚʦʜʥʳʝ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʧʫʣʴʩʦʤʝʪʨʠʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʚʳʷʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 300 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ  
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ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ ʕʂɻ ʤʝʞʜʫ ʥʦʨʤʘʣʴ-

ʥʳʤʠ ʩʠʥʫʩʦʚʳʤʠ R-R-ʮʠʢʣʘʤʠ [4; 5; 11]. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝ-

ʥʷʣʠ ʢʨʠʪʝʨʠʠ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʩʪʘʥʜʘʨ-

ʪʘʤʠ  ɽʚʨʦʧʝʡʩʢʦʛʦ ʂʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʆʙʱʝʩʪʚʘ ʠ ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʱʝ-

ʩʪʚʘ ʩʪʠʤʫʣʷʮʠʠ ʠ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʠ 

[13]. ʆʮʝʥʠʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ɺʉʈ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ (ʄ, ʤʩ), ʤʝʜʠʘʥʘ (ʄʝ, ʤʩ), ʤʦʜʘ 

(ʄʦ, ʤʩ), ʘʤʧʣʠʪʫʜʘ ʤʦʜʳ (ɸʄʦ, %), ʧʦʢʘ-

ʟʘʪʝʣʴ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʢʘʨʜʠʦʠʥʪʝʨʚʘ-

ʣʦʚ (ʉʂʆ, ʩ), ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʘʟʤʘʭ (ɺʈ, 

ʤʩ); ʠʭ ʚʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʉʂʆ, SDNN, 

ʤʩ), ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (ʉV, %), ʩʨʝʜ-

ʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴʶ ʩʦʩʝʜʥʠʭ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ 

(RMSSD, ʤʩ), ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ NN, ʨʘʟʣʠʯʠʝ 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʤc 

(pNN50, %); ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʨʠʪʤʘ (ɺʇʈ, ʫʩʣ.ʝʜ.), ʠʥʜʝʢʩ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ (ʀɺʇ, ʫʩʣ.ʝʜ.), ʧʦʢʘʟʘʪʝʣʴ 

ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʨʝʛʫʣʷʮʠʠ (ʇɸʇʈ, 

ʫʩʣ.ʝʜ.), ʠʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ (ʀʅ, ʫʩʣ.ʝʜ.).  

ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʉʈ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʩʫʤ-

ʤʘʨʥʦʛʦ ʩʧʝʢʪʨʘ ʢʘʨʜʠʦʨʠʪʤʘ (ʊʈ, ʤʩ
2
) ʠ 

ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʦʯʝʥʴ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 

(VLF, ), ʥʠʟʢʠʭ (LF, ʤʩ
2
), ʚʩrʦʢʠʭ (HF, 

ʤʩ
2
), ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʩʧʝʢʪʨʘ 

(LF/HF); ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʩʫʤ-

ʤʘʨʥʦʛʦ ʩʧʝʢʪʨʘ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

(% VLF), ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (% LF), ʚʳʩʦʢʦ-

ʯʘʩʪʦʪʥʦʛʦ (% HF); ʤʦʱʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʧʝʢʪʨʘ ʚ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʝʜʠʥʠʮʘʭ ï 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (LFn, n.ʝ.), ʚʳʩʦʢʦʯʘʩ-

ʪʦʪʥʦʛʦ (HFn, n.ʝ.).  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʥʘ ʫʨʦʚʥʝ ʪʨʝʭ ʪʠʧʠʟʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ, 

ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʫ 

ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʚʝʜʫʱʝʛʦ ʪʠʧʘ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʉʈ ʧʦ ʠʭ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʀʅ: ʚʘʛʦʪʦʥʠʢʠ 

(ʀʅÒ50 ʫʩʣ. ʝʜ., n=28), ʥʦʨʤʦʪʦʥʠʢʠ 

(50ÒʀʅÒ200 ʫʩʣ. ʝʜ, n=38) ʠ ʩʠʤʧʘʪʦʪʦ-

ʥʠʢʠ (ʀʅÓ200 ʫʩʣ. ʝʜ., n=6) [1, 8].  

ʆʮʝʥʠʚʘʣʠ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʩʚʷʟʠ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʥʪʫʨʦʚ 

ʨʝʛʫʣʷʮʠʠ ʉʈ ʧʦ ʚʝʜʫʱʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʬʫʥʢʮʠʠ ʘʚʪʦ-

ʤʘʪʠʟʤʘ, ʩʫʤʤʘʨʥʦʛʦ ʵʬʬʝʢʪʘ ʨʝʛʫʣʷʮʠʠ 

ɺʉʈ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʠ ʚʦʣʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʨʠʪʤʘ 

ʩʝʨʜʮʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ɺʉʈ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʠʩʘʪʝʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʧʘʢʝʪʘ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ çStatistika 6.0è ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘ 

ʫʨʦʚʥʝ ʪʨʝʭ ʪʠʧʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʛʨʫʧʧ 

ʩʪʫʜʝʥʪʦʚ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ɺʉʈ ʦʮʝʥʠʚʘʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ 

ʉʪʲʶʜʝʥʪʘ, ʧʨʠʥʠʤʘʷ ʢʨʠʪʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ï ʨÒ0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʳʷʚ-

ʣʝʥʥʳʝ ʫ ʪʨʝʭ ʪʠʧʠʟʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ ʩʪʫ-

ʜʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɺʉʈ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʋ ʛʨʫʧʧʳ ʥʦʨʤʦʪʦʥʠʢʦʚ ʚʩʝ ʠʭ 

ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʥʦʨʤʝ ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ 

(ʨ<0,05) ʦʪ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʠ ʫ 

ʚʘʛʦʪʦʥʠʢʦʚ ʠ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ. 

 ʉʫʤʤʘʨʥʳʡ ʵʬʬʝʢʪ ʨʝʛʫʣʷʮʠʠ ʉʈ 

ʦʮʝʥʠʚʘʣʠ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ ʏʉʉ ʠ ʄ. ʋ 

ʥʦʨʤʦʪʦʥʠʢʦʚ ʠ ʚʘʛʦʪʦʥʠʢʦʚ ʟʥʘʯʝʥʠʷ 

ʏʉʉ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʚʦʟʨʘʩʪʥʦʡ 

ʥʦʨʤʳ. ʋ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʦʥʘ ʧʨʝʚʳʰʘʣʘ 

ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʥʦʨʤʳ, ʫʢʘʟʳʚʘʷ ʥʘ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʫʤʝʨʝʥʥʦʡ 

ʪʘʭʠʢʘʨʜʠʠ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʷʚʣʝʥʥʳʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ ʫ ʩʪʫʜʝʥʪʦʚ ʟʥʘʯʝʥʠʷ ʏʉʉ 

ʫʢʘʟʳʚʘʣʠ ʥʘ ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʪʨʝʥʠʠ-

ʨʦʚʘʥʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ ʫ 

ʛʨʫʧʧʳ ʚʘʛʦʪʦʥʠʢʦʚ, ʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ï 

ʥʦʨʤʦʪʦʥʠʢʦʚ, ʧʣʦʭʦʡ ï ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ.  

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʄ, ʢʘʢ ʦʙʨʘʪʥʦʡ 

ʚʝʣʠʯʠʥʳ ʏʉʉ, ʙʳʣʠ ʥʠʞʝ ʥʘ 14,5 % ʫ 

ʥʦʨʤʦʪʦʥʠʢʦʚ ʧʨʦʪʠʚ ʚʘʛʦʪʦʥʠʢʦʚ, ʥʦ 

ʚʳʰʝ ʥʘ 18,1% ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʄ 

ʦʢʘʟʘʣʠʩʴ ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʳʤʠ ʫ ʛʨʫʧʧʳ 

ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ, ʦʪʤʝʯʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʫ ʥʠʭ  ʢʘʨʜʠʦʨʠʪʤʘ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 -ʇʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʩ ʫʯʝʪʦʤ 

ʚʝʜʫʱʝʛʦ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ  

ʇʦʢʘʟʘʪʝʣʠ, ʝʜ. ʠʟʤ.
 

ʄÑm, min-max 

ɺʘʛʦʪʦʥʠʢʠ, 

n=28 

ʅʦʨʤʦʪʦʥʠʢʠ, 

n=38 

ʉʠʤʧʘʪʦʪʦʥʠʢʠ, 

n=6 

ʏʉʉ, ʤʠʥ-1 67,3Ñ1,64* 

51-85 

74,0Ñ1,57 

57-112 

90,0Ñ2,62* 

69-100  

ʄ, ʩ 0,95Ñ0,025* 

0,71-1,23 

0,83Ñ0,016 

0,54-1,05 

0,68Ñ0,040* 

0,60-0,87 

ʄʝ, ʩ 0,94Ñ0,025* 

0,71-1,23 

0,82Ñ0,016 

0,53-1,05 

0,67Ñ0,042* 

0,57-0,87 

ʉʂʆ, ʤʩ 94Ñ6,0* 

53-168 

54Ñ2,0 

35-86 

35Ñ1,0* 

32-38 

ʉV, % 10,1Ñ0,63 

5,7-19,2 

6,7Ñ3,5 

3,6-9,5 

5,3Ñ0,32 

4,2-6,3 

ʄʦ, ʩ 0,96Ñ0,033* 

0,63-1,34 

0,83Ñ0,017 

0,53-1,06 

0,67Ñ0,046* 

0,57-0,88 

ɸʄʦ, % 27,0Ñ1,19* 

17,5-41,5 

39,2Ñ1,58 

24,0-65,1 

53,4Ñ1,840* 

46,2-57,4 

ɺʈ, ʩ 0,47Ñ0,030* 

0,24-0,84 

0,28Ñ0,016 

0,17-0,61 

0,16Ñ0,006* 

0,14-0,18 

* ï ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʦʨʤʦʪʦʥʠʢʘʤʠ (p<0,05). 

 

ɺʳʷʚʣʝʥʥʳʝ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ ʧʘʨʘ-

ʤʝʪʨʳ ʄʝ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʝʸ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʫ ʜʨʫʛʠʭ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ ʠ 

ʧʦ ʟʥʘʯʝʥʠʷʤ ʙʳʣʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ ʄ ʫ 

ʥʠʭ. ʊʘʢ, ʟʥʘʯʝʥʠʷ ʄʝ ʫ ʛʨʫʧʧʳ ʥʦʨʤʦʪʦ-

ʥʠʢʦʚ ʧʨʦʪʠʚ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʙʳʣʠ ʥʘ 

18,3 % ʙʦʣʴʰʝ, ʘ ʫ ʚʘʛʦʪʦʥʠʢʦʚ ï ʤʝʥʴʰʝ 

ʥʘ 14,6%. ʋ ʩʪʫʜʝʥʪʦʚ-ʚʘʛʦʪʦʥʠʢʦʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ɺʈ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʚ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʉʦʩʪʦʷʥʠʝ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʟʤʘ 

ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ ʫ ʛʨʫʧʧʳ ʥʦʨʤʦʪʦʥʠʢʦʚ 

ʧʦ ʟʥʘʯʝʥʠʶ ʉʂʆ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʦʨʤʝ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʫʨʘʚʥʦʚʝʰʝʥʥʳʤ ʨʝʛʫʣʷ-

ʪʦʨʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʥʝʛʦ ʘʚʪʦʥʦʤʥʳʭ ʦʪ-

ʜʝʣʦʚ ɺʅʉ. ʋ ʚʘʛʦʪʦʥʠʢʦʚ ʟʥʘʯʝʥʠʝ ʉʂʆ, 

ʧʨʝʚʳʩʠʚ ʥʦʨʤʫ ʚ 1,7 ʨʘʟʘ, ʙʳʣʦ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʤ, ʫʢʘʟʳʚʘʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ 

ʥʠʭ ʤʦʜʫʣʷʮʠʠ ʉʈ ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʫʩʠ-

ʣʝʥʥʳʤ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ. ʋ 

ʛʨʫʧʧʳ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʝʛʦ ʟʥʘʯʝʥʠʝ ʙʳʣʦ 

ʩʥʠʞʝʥʦ ʚ 2,7 ʨʘʟʘ ʧʨʦʪʠʚ ʥʦʨʤʳ, ʫʢʘʟʳ-

ʚʘʷ ʥʘ ʫʩʠʣʝʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʠʥʫʩʦ-

ʚʦʛʦ ʫʟʣʘ. ɿʥʘʯʝʥʠʷ CV ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ ʠ 

ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʝ, ʥʦ 

ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʝʛʦ ʟʥʘʯʝʥʠʝ ʙʳʣʦ 

ʩʤʝʱʝʥʦ ʚ ʩʪʦʨʦʥʫ ʫʩʠʣʝʥʠʷ ʧʘʨʘʩʠʤ-

ʧʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʘ ʫ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ï 

ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ. ʋ ʚʘʛʦʪʦʥʠʢʦʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʉʈ ʦʜʥʦʟʥʘʯʥʦ ʥʘʭʦʜʠʣʦʩʴ ʧʦʜ 

ʨʝʛʫʣʷʪʦʨʥʳʤ ʚʣʠʷʥʠʝʤ ʧʘʨʘʩʠʤʧʘʪʠ-

ʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɺʅʉ. 

ɿʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʄʦ, ʢʘʢ ʥʘʠʙʦ-

ʣʝʝ ʚʩʪʨʝʯʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʘʨ-

ʜʠʦʠʥʪʝʨʚʘʣʘ, ʦʪʚʝʯʘʝʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪ-

ʥʳʡ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʥʫʩʦ-

ʚʦʛʦ ʫʟʣʘ. ɽʸ ʟʥʘʯʝʥʠʷ ʫ ʚʘʛʦʪʦʥʠʢʦʚ ʠ 

ʥʦʨʤʦʪʦʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʦʤʫ ʘʚʪʦʥʦʤʥʦʤʫ ʚʣʠʷʥʠʶ ʦʪʜʝʣʦʚ 

ɺʅʉ ʥʘ ʩʠʥʫʩʦʚʳʡ ʫʟʝʣ, ʢʦʪʦʨʳʡ ʤʦʜʫʣʠ-

ʨʫʝʪ ʉʈ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʙʳʣ ʩʥʠʞʝʥ 

ʧʨʦʪʠʚ ʥʦʨʤʳ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʠ ʧʦ ʟʥʘ-

ʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʫʤʝʨʝʥʥʦʡ ʪʘʭʠʢʘʨ-

ʜʠʠ, ʚʳʟʚʘʥʥʦʡ ʧʦʚʳʰʝʥʥʦʡ ʨʝʛʫʣʷʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʫ ʥʠʭ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ. 

ɿʥʘʯʝʥʠʷ ʄʦ ʫ ʚʘʛʦʪʦʥʠʢʦʚ ʙʳʣʠ ʥʘ 15,7 

% ʥʠʞʝ, ʯʝʤ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ, ʥʦ ʥʘ 43,3 % 

ʚʳʰʝ, ʯʝʤ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ. ɿʥʘʯʝʥʠʝ ʄʦ 

ʫ ʚʩʝʭ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ ʩʦʚʧʘʜʘʣʦ ʩ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ, ʫʢʘʟʳʚʘʷ ʥʘ ʜʦʩ-

ʪʘʪʦʯʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʉ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʥʦʩʪʠ ʄʦ ʦʮʝʥʠ-

ʚʘʣʠ ʧʨʦʷʚʣʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ 

ʫ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ɸʄʦ, ɺʈ 

ʠ ʀʅ. ɿʥʘʯʝʥʠʷ ɸʄʦ, ʢʘʢ ʧʨʦʮʝʥʪʘ ʚʳʨʘ-
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ʞʝʥʥʦʩʪʠ ʄʦ ʥʘ ʢʨʠʚʦʡ ʕʂɻ, ʦʪʤʝʯʘʣʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʚʣʠʷʥʠʝ ʦʪʜʝʣʦʚ ɺʅʉ 

ʥʘ ʤʦʜʫʣʷʮʠʶ ʉʈ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ ʧʦ 

ʥʝʨʚʥʳʤ ʢʘʥʘʣʘʤ, ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ï 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʫ ʚʘʛʦʪʦʥʠʢʦʚ ï ʥʘ ʫʤʝʨʝʥʥʦʝ ʜʦʤʠʥʠʨʦ-

ʚʘʥʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ. ʉʦ-

ʛʣʘʩʥʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ɺʈ ʠ ʀʅ  ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʉʈ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʤʝʨʝʥʥʳʤ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʘʨʘʩʠʤʧʘʪʠʢʦʪʦʥʠʠ ʫ 

ʛʨʫʧʧʳ ʚʘʛʦʪʦʥʠʢʦʚ, ʦʧʪʠʤʘʣʴʥʦ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʡ ʨʝʛʫʣʷʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʦʙʦʠʭ ʦʪʜʝʣʦʚ ɺʅʉ ï ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ ʠ 

ʩʠʤʧʘʪʦʪʦʥʠʢʦ ʚ (ʪʘʙʣ. 2). ʇʦʢʘʟʘʪʝʣʠ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʧʫʣʴʩʦʤʝʪʨʠʠ ʠʣʠ ʠʥʜʝʢʩʦʚ 

ʈ.ʄ. ɹʘʝʚʩʢʦʛʦ (1979) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʀɺʈ ʫ 

ʥʦʨʤʦʪʦʥʠʢʦʚ ʠ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ 

ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ, ʥʘʭʦʜʷʩʴ ʧʦʜ ʫʨʘʚʥʦʚʝʰʝʥʥʳʤ 

ʢʦʥʪʨʦʣʝʤ ʦʙʦʠʭ ʦʪʜʝʣʦʚ ɺʅʉ. 

 ʆʜʥʘʢʦ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʀɺʈ ʚʳʭʦʜʠʣʠ 

ʟʘ ʝʸ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ï ʙʦʣʝʝ 350 ʫʩʣ. 

ʝʜ., ʩʦʦʪʚʝʪʩʪʚʫʷ ʩʠʤʧʘʪʦʪʦʥʠʠ. ʋ 

ʚʘʛʦʪʦʥʠʢʦʚ ʜʘʥʥʳʡ ʠʥʜʝʢʩ ʙʳʣ ʥʘʠʤʝʥʝʝ 

ʚʳʨʘʞʝʥ, ʦʪʤʝʯʘʷ ʫ ʥʠʭ ʨʝʛʫʣʷʪʦʨʥʦʝ 

ʚʣʠʷʥʠʝ ʚʘʛʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʉʈ ʥʘ ʬʦʥʝ ʩʚʦʡʩʪʚʝʥʥʦʛʦ 

ʜʣʷ ʥʝʸ ʧʨʦʮʝʩʩʘ ʨʘʩʩʣʘʙʣʝʥʠʷ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʀɺʈ 

ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘ-

ʟʦʥʝ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ. 

 

ʊʘʙʣʠʮʘ 2 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʧʦ ʠʥʜʝʢʩʘʤ ʈ.ʄ. ɹʘʝʚʩʢʦʛʦ (1979) 

ʇʦʢʘʟʘʪʝʣʠ, 

ʝʜ. ʠʟʤ.
 

ʄÑm, min-max 

ɺʘʛʦʪʦʥʠʢʠ, 

n=28 

ʅʦʨʤʦʪʦʥʠʢʠ, 

n=38 

ʉʠʤʧʘʪʦʪʦʥʠʢʠ, 

n=6 

ʀɺʈ 66,7Ñ6,06* 

21,1-175,0 

152,0Ñ9,3 

79,8-303 

347,0Ñ23,6*  

262-407 

ʇɸʇʈ 29,1Ñ1,78* 

13,8-59,5 

48,1Ñ2,77 

28,7-127 

80,9Ñ4,43*  

64,2-93,1 

ɺʇʈ 2,58Ñ0,201* 

0,94-6,05 

4,75Ñ0,200 

1,76-7,04 

9,80Ñ0,46* 

7,81-9,79 

ʀʅ 33,2Ñ2,47* 

8,2-49,7 

93,4Ñ5,92 

42,4-177 

261,3Ñ16,48* 

213-318 

* ï ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʦʨʤʦʪʦʥʠʢʘʤʠ ʧʦ (p<0,05). 

 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷ-

ʮʠʠ ʉʈ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥʷ 

ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ ʠ ʧʘʨʘʩʠʤʧʘ-

ʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɺʅʉ. ʋ ʥʦʨʤʦʪʦʥʠʢʦʚ ʠ 

ʚʘʛʦʪʦʥʠʢʦʚ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʇɸʇʈ, ʧʨʦ-

ʷʚʣʷʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 15-50 ʫʩʣ. ʝʜ., ʦʪʤʝʯʘʣʠ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ ʠ ʜʦʤʠʥʠʨʫʶʱʠʤ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʤ ʪʦʥʫʩʦʤ ʦʪʜʝʣʘ ɺʅʉ, 

ʘ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ï ʘʢʪʠʚʥʦʩʪʴʶ ʩʠʤʧʘ-

ʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɺʅʉ. ʉʦʛʣʘʩʥʦ 

ʟʥʘʯʝʥʠʷʤ ɺʇʈ ʩʜʚʠʛ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ ʫʩʠʣʝʥʠʷ ʚʘʛʫʩʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʤʦʜʫʣʷʮʠʶ ʉʈ ʙʳʣ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥ ʫ ʚʘʛʦʪʦʥʠʢʦʚ, ʯʝʤ ʫ ʥʦʨʤʦʪʦʥʠ-

ʢʦʚ. ʋ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʟʥʘʯʝʥʠʝ ɺʇʈ 

ʙʳʣʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠ ʫʢʘʟʳʚʘʣʦ ʥʘ ʚʝʜʫ-

ʱʫʶ ʫ ʥʠʭ ʨʦʣʴ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ɺʅʉ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʠ ʉʈ. 

ʇʘʨʘʤʝʪʨʳ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʩʧʝʢ-

ʪʨʘ (TP, ʤʩ
2
) ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʫ ʩʪʫʜʝʥ-

ʪʦʚ ʚʘʛʦʪʦʥʠʢʦʚ, ʥʦʨʤʦʪʦʥʠʢʦʚ ʠ ʩʠʤʧʘʪʦ-

ʪʦʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. ʋ ʥʦʨ-

ʤʦʪʦʥʠʢʦʚ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ 

ʊʈ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʦʨʤʝ ï 3466Ñ1018 ʤʩ
2 

[3, 13], ʠ ʫʨʘʚʥʦʚʝʰʝʥʥʦʤʫ ʨʝʛʫʣʷʪʦʨʥʦʤʫ 

ʚʣʠʷʥʠʶ ʦʙʦʠʭ ʦʪʜʝʣʦʚ ɺʅʉ ʥʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʉʈ. ɿʥʘʯʝʥʠʷ ʊʈ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʫ ʚʘʛʦʪʦʥʠʢʦʚ ʠ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʦʪʣʠʯʘ-

ʣʠʩʴ ʦʪ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʠ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ. 

ʊʘʢ, ʤʦʱʥʦʩʪʴ ʊʈ ʫ ʚʘʛʦʪʦʥʠʢʦʚ ʧʨʝʚʳ-

ʰʘʣʘ ʘʙʩʦʣʶʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʦʨʤʳ ʚ 2,9 

ʨʘʟʘ, ʘ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʦʥʘ ʙʳʣʘ ʩʥʠ-

ʞʝʥʘ ʧʨʦʪʠʚ ʥʦʨʤʳ ʚ 2 ʨʘʟʘ.  

ɸʙʩʦʣʶʪʥʘʷ ʤʦʱʥʦʩʪʴ HF-ʚʦʣʥ, 

ʨʘʚʥʘʷ ʚ ʥʦʨʤʝ 705Ñ203 ʤʩ
2
, ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
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ʚʣʠʷʥʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʉʈ [3, 15]. ʄʦʱʥʦʩʪʴ HF-

ʚʦʣʥ ʫ ʚʘʛʦʪʦʥʠʢʦʚ ʠ ʥʦʨʤʦʪʦʥʠʢʦʚ 

ʧʨʝʚʳʩʠʣʘ ʥʦʨʤʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 6 ʠ 2 

ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʤʦʱʥʦʩʪʴ HF-ʚʦʣʥ ʙʳʣʘ ʫ 

ʚʘʛʦʪʦʥʠʢʦʚ ʚʳʰʝ (ʨÒ0,05), ʘ ʫ ʩʠʤʧʘʪʦʪʦ-

ʥʠʢʦʚ ï ʥʠʞʝ (ʨ<0,05) ʧʨʦʪʠʚ ʝʸ ʚʳʨʘʞʝʥ-

ʥʦʩʪʠ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ.  

 

ʊʘʙʣʠʮʘ 3 - ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʩ 

ʫʯʝʪʦʤ ʚʝʜʫʱʝʛʦ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ  

 

ʇʦʢʘʟʘʪʝʣʠ, 

ʝʜ. ʠʟʤ.
 

ʄÑm, min-max 

ɺʘʛʦʪʦʥʠʢʠ, 

n=28 

ʅʦʨʤʦʪʦʥʠʢʠ, 

n=38 

ʉʠʤʧʘʪʦʪʦʥʠʢʠ, 

n=6 

ʊʈ, ʤʩ
2
 9939Ñ1294* 

2729-30614 

3598Ñ254 

1236-8004 

1797Ñ166* 

1351-2394 

HF, ʤʩ
2
 4250Ñ875* 

348-12105 

1457Ñ172 

230-4252 

454Ñ139* 

134-932 

LF, ʤʩ
2
 3514Ñ556* 

749-11022 

1254Ñ158 

231-3729 

795Ñ267 

231-2064 

VLF, ʤʩ
2
 2175Ñ298* 

128-7487 

886Ñ106 

86-3398 

455Ñ97* 

75-674 

 * ï ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʜʛʨʫʧʧʘʤʠ ʩʨʝʜʥʠʭ 

ʚʝʣʠʯʠʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ (ʨ<0,05). 

 

ʄʦʥɦʦʩʪʴ LF-ʚʦʣʥ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʦʨʤʝ, ʨʘʚʥʦʡ 1170Ñ416 

ʤʩ
2  
[3; 13], ʥʦ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʦʥʘ ʙʳʣʘ 

ʩʥʠʞʝʥʘ ʚ 0,7 ʨʘʟʘ, ʦʪʤʝʯʘʷ ʥʘʠʙʦʣʝʝ ʥʠʟ-

ʢʠʡ ʫʨʦʚʝʥʴ ʚʘʛʫʩʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʉʈ 

(ʪʘʙʣ. 3). 

ʋ ʚʘʛʦʪʦʥʠʢʦʚ ʤʦʱʥʦʩʪʴ VLF-ʚʦʣʥ 

ʧʨʝʚʳʰʘʣʘ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʥʦʨʤʳ, ʨʘʚ-

ʥʫʶ 1591Ñ407 ʤʩ
2 
[3; 15] ʚ 1,4 ʨʘʟʘ ʠ ʙʳʣʘ 

ʫ ʥʠʭ ʚʳʰʝ (ʨÒ0,05), ʯʝʤ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ. 

ʋ ʥʦʨʤʦʪʦʥʠʢʦʚ ʠ  ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʤʦʱ-

ʥʦʩʪʴ VLF-ʚʦʣʥ ʙʳʣʘ ʩʥʠʞʝʥʘ ʚ 1,8 ʠ 3,6 

ʨʘʟʘ, ʦʪʤʝʯʘʷ ʧʨʦʷʚʣʝʥʠʝ ʫ ʥʠʭ ʵʥʝʨʛʦʜʝ-

ʬʠʮʠʪʘ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʦʪʤʝʪʠʣ ʚʳʩʦʢʠʡ 

ʚʢʣʘʜ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʫʤ-

ʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ ʫ ʩʪʫʜʝʥʪʦʚ ʩ 

ʚʘʛʦʪʦʥʠʝʡ.  

ʉ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʥʦʩʪʠ ʟʥʘʯʝʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʅF% ʫ ʩʪʫʜʝʥʪʦʚ 

ʚʘʛʦʪʦʥʠʢʦʚ ʠ ʥʦʨʤʦʪʦʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ 

ʫʩʠʣʝʥʥʦʝ ʧʨʦʪʠʚ ʥʦʨʤʳ, ʨʘʚʥʦʡ 15-25%,  

ʚʣʠʷʥʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʥʘ ʉʈ, 

ʘ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʦʢʘʟʘ-

ʣʘʩʴ ʥʘʠʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ (ʪʘʙʣ. 4).  

 

ʊʘʙʣʠʮʘ 4 - ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʩʧʝʢʪʨʘ ʫ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʩ ʫʯʝʪʦʤ ʚʝʜʫʱʝʛʦ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ  

 

ʇʦʢʘʟʘʪʝʣʠ, 

ʝʜ. ʠʟʤ.
 

ʄÑm, min-max 

ɺʘʛʦʪʦʥʠʢʠ, 

n=28 

ʅʦʨʤʦʪʦʥʠʢʠ, 

n=38 

ʉʠʤʧʘʪʦʪʦʥʠʢʠ, 

n=6 

% HF 40,6Ñ2,78 

9,0-67,0 

39,6Ñ3,31 

7,0-88,0 

26,5Ñ8,83 

8,0-62,0 

% LF 33,8Ñ2,13 

12,0-68,0 

33,4Ñ3,00 

7,0-81,0 

46,3Ñ9,38 

18,0-86,0 

% VLF 25,9Ñ2,84 

2,0-50,0 

26,6Ñ2,64 

2,0-64,0 

26,8Ñ5,74 

3,0-41,0 

LF/HF 1,08Ñ0,169 

0,18-4,7 

1,21Ñ0,200 

0,084-5,2 

3,45Ñ1,252 

0,29-8,1 

 

ʋ ʚʘʛʦʪʦʥʠʢʦʚ ʠ ʥʦʨʤʦʪʦʥʠʢʦʚ ʦʪ-

ʥʦʩʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ % LF ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʣʠ ʥʦʨʤʝ, ʨʘʚʥʦʡ 15-40% [9], ʫʢʘʟʳʚʘʷ 

ʥʘ ʚʣʠʷʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʚʘʟʦʤʦʪʦʨʥʳʡ ʮʝʥʪʨ ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ 

ʤʦʟʛʘ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʪʦʥʫʩ ʩʦʩʫʜʦʚ. ʕʪʦʪ 
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ʧʦʢʘʟʘʪʝʣʴ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʧʦ ʟʥʘʯʝʥʠʶ 

ʧʨʝʚʳʩʠʣ ʥʦʨʤʫ, ʦʪʤʝʯʘʷ ʫʤʝʨʝʥʥʦʝ ʫʩʠ-

ʣʝʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʚʘʟʦ-

ʤʦʪʦʨʥʳʡ ʮʝʥʪʨ. ʋ ʚʘʛʦʪʦʥʠʢʦʚ, ʥʦʨʤʦ-

ʪʦʥʠʢʦʚ ʠ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ VLF % ʚ ʦʙʱʫʶ ʩʫʤʤʘʨʥʫʶ 

ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ ʦʪʤʝʯʝʥ ʚ ʧʨʝʜʝʣʘʭ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ, ʨʘʚʥʦʡ 25-45 %, 

ʫʢʘʟʳʚʘʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ ʫ ʥʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʦʜʢʦʨʢʦʚʦʛʦ 

ʮʝʥʪʨʘ ʥʘ ʤʦʜʫʣʷʮʠʶ ʉʈ [8].  

ʀʥʜʝʢʩ ʚʘʛʦʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ LF/HF, ʭʘʨʘʢʪʝʨʠʟʫʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʜʢʦʨʢʦʚʦʛʦ ʩʠʤʧʘ-

ʪʠʯʝʩʢʦʛʦ ʥʝʨʚʥʦʛʦ ʮʝʥʪʨʘ, ʫ ʚʩʝʭ ʛʨʫʧʧ 

ʩʪʫʜʝʥʪʦʚ ʙʳʣ ʚʳʰʝ ʝʜʠʥʠʮʳ, ʫʢʘʟʳʚʘʷ ʥʘ 

ʧʨʦʷʚʣʝʥʠʝ ʫ ʥʠʭ ʧʦʚʳʰʝʥʥʦʡ ʝʛʦ ʘʢʪʠʚ-

ʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ LF-ʚʦʣʥ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʦʙʦʠʭ ʦʪʜʝʣʦʚ 

ɺʅʉ. 

ɸʥʘʣʠʟ ʧʨʦʷʚʣʝʥʠʷ ʫ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ɺʉʈ ʚ ʫʩʣʦʚʠʷʭ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ ʩ ʫʯʝʪʦʤ ʚʝʜʫʱʝʛʦ ʫ 

ʥʠʭ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʉʈ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʩ ʦʧʪʠʤʘʣʴʥʦʡ 

ʤʦʙʠʣʠʟʘʮʠʝʡ ʝʛʦ ʘʜʘʧʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʨʫʧʧʳ ʥʦʨʤʦʪʦʥʠʢʦʚ. ʋ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ ɺʉʈ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ, ʯʪʦ 

ʧʨʦʮʝʩʩ ʤʦʜʫʣʷʮʠʠ ʉʈ ʙʳʣ ʫ ʥʠʭ ʧʦʜ ʩʙʘ-

ʣʘʥʩʠʨʦʚʘʥʥʳʤ ʨʝʛʫʣʷʪʦʨʥʳʤ ʚʣʠʷʥʠʝʤ 

ʦʙʦʠʭ ʦʪʜʝʣʦʚ ɺʅʉ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʣʠ ʟʥʘ-

ʯʝʥʠʷ ʏʉʉ ʠ ʄ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠ ʧʨʦ-

ʷʚʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʵʬʬʝʢʪʘ ʨʝʛʫʣʷʮʠʠ 

ʉʈ; ʟʥʘʯʝʥʠʷ ɸʄʦ, ɺʈ ʠ ʀʅ,  ʦʪʨʘʞʘʶʱʠʝ 

ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʦʪʜʝʣʦʚ 

ɺʅʉ; ʟʥʘʯʝʥʠʷ ʉʂʆ ʠ ʉV ï ʩʚʷʟʘʥʥʳʝ ʩ 

ʬʫʥʢʮʠʝʡ ʘʚʪʦʤʘʪʠʟʤʘ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ 

ʤʠʦʢʘʨʜʘ. 

ʋ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʩʫʤʤʘʨʥʳʡ ʵʬ-

ʬʝʢʪ ʨʝʛʫʣʷʮʠʠ ʉʈ ʙʳʣ ʩʦʧʨʷʞʝʥ ʩ ʚʳʩʦ-

ʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʬʫʥʢʮʠʶ ʘʚʪʦʤʘʪʠʟʤʘ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ,  

ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʫʤʝʨʝʥʥʦʡ ʪʘʭʠʢʘʨʜʠʝʡ ʠ 

ʩʤʝʱʝʥʠʝʤ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦ ʧʫʪʠ 

ʫʩʠʣʝʥʠʷ ʚʣʠʷʥʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ɺʅʉ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘ-

ʥʠʟʤʘ. ʋ ʚʘʛʦʪʦʥʠʢʦʚ, ʥʘʦʙʦʨʦʪ, ʙʳʣʦ 

ʫʩʠʣʝʥʦ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʷʪʦʨʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʝʛʫʣʷʮʠʠ ʉʈ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʛʨʫʧʧ ʚʘʛʦʪʦʥʠʢʦʚ ʩʠʤʧʘ-

ʪʦʪʦʥʠʢʦʚ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʢ ʪʝʢʫʱʠʤ 

ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʥʘ ʬʦʥʝ ʧʨʦʷʚʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪʜʝʣʦʚ 

ɺʅʉ ʙʳʣ ʩʦʧʨʷʞʝʥ ʩ ʚʳʩʦʢʦʡ ʮʝʥʦʡ ʘʜʘʧ-

ʪʘʮʠʠ. 

ɺʳʩʦʢʘʷ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʩʧʝʢ-

ʪʨʘ ʊʈ ʫ ʚʘʛʦʪʦʥʠʢʦʚ ʫʢʘʟʳʚʘʣʘ ʥʘ ʫʩʠʣʝ-

ʥʠʝ ʫ ʥʠʭ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨ-

ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʤʦʜʫʣʷʮʠʶ ʉʈ, ʘ ʝʸ ʩʥʠ-

ʞʝʥʠʝ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʣʦ ʦ ʚʳʩʦʢʦʤ ʫ ʥʠʭ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʤ ʥʘʧʨʷʞʝʥʠʠ, ʩʚʷʟʘʥʥʦʤ, ʢʘʢ ʩ ʫʤʝʥʴ-

ʰʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘ-

ʥʠʟʤʘ, ʪʘʢ ʠ ʨʦʩʪʦʤ ʵʥʝʨʛʦʟʘʪʨʘʪ [10; 11] 

ʧʦʜ ʫʩʠʣʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʩʠʤʧʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʥʘ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙ-

ʨʘʱʝʥʠʷ [12]. ʉʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ HF-

ʚʦʣʥ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʸ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ ʠ ʚʘʛʦʪʦ-

ʥʠʢʦʚ ʦʪʤʝʯʘʣʦ ʥʝ ʪʦʣʴʢʦ ʫʩʠʣʝʥʥʦʝ ʚʣʠʷ-

ʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɺʅʉ ʥʘ ʤʦʜʫ-

ʣʷʮʠʶ ʉʈ, ʥʦ ʠ ʫʢʘʟʳʚʘʣʦ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʫ ʥʠʭ ʚʝʛʝʪʦ-ʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦ-

ʥʠʠ ʧʦ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʤʫ ʪʠʧʫ [4]. ʉʥʠ-

ʞʝʥʠʝ ʤʦʱʥʦʩʪʠ LF-ʚʦʣʥ ʫ ʩʠʤʧʘʪʦʪʦʥʠ-

ʢʦʚ ʦʪʤʝʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝ ʧʘʨʘ-

ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʉʈ, ʥʦ ʠ ʫʯʘ-

ʩʪʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ  ʤʝʭʘʥʠʟʤʦʚ ʚ ʧʨʦ-

ʮʝʩʩʘʭ ʨʝʛʫʣʷʮʠʠ ɸɼ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ 

ʚʢʣʘʜ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï 

VLF-ʚʦʣʥ, ʚ ʩʫʤʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ 

ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʚʘʛʦʪʦʥʠʝʡ ʫʢʘʟʳʚʘʣ ʥʘ ʠʭ 

ʛʠʧʝʨʘʜʘʧʪʘʮʠʶ ʢ ʪʝʢʫʱʠʤ ʬʘʢʪʦʨʘʤ. 

ʉʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ VLF-ʚʦʣʥ ʫ ʥʦʨʤʦ-

ʪʦʥʠʢʦʚ ʠ ʙʦʣʝʝ ʪʦʛʦ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ 

ʫʢʘʟʳʚʘʣʦ ʥʘ ʠʩʪʦʱʝʥʠʝ ʫ ʥʠʭ ʵʥʝʨʛʦʨʝ-

ʩʫʨʩʦʚ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʩʚʷ-

ʟʘʥ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʜʩʝʛ-

ʤʝʥʪʘʨʥʳʭ ʦʪʜʝʣʦʚ ʎʅʉ ʠ ʦʪʨʘʞʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʠʭ ʫʯʘʩʪʠʝ ʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷ-

ʮʠʠ ʉʈ [8], ʥʦ ʠ ʚʣʠʷʥʠʝ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʘʥʛʠʦʪʝʥʟʠʥʘ ʠ ʜʨʫ-

ʛʠʭ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ [8; 9]. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ɺʉʈ ʪʝʢʫʱʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʙʠ-

ʣʠʟʘʮʠʝʡ ʝʛʦ ʘʜʘʧʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʥʦʨʤʳ ʫ ʥʦʨʤʦʪʦʥʠʢʦʚ ʟʘ ʩʯʝʪ ʦʧʪʠ-
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ʤʘʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʝ-

ʛʝʪʘʪʠʚʥʳʭ ʠ ʧʦʜʢʦʨʢʦʚʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʋ ʚʘʛʦʪʦʥʠʢʦʚ ʧʨʝʦʙʣʘ-

ʜʘʣʘ ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʘʷ ʧʘʨʘʩʠʤʧʘʪʠ-

ʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩ ʙʦʣʝʝ ʵʢʦʥʦʤʥʳʤ ʨʝ-

ʞʠʤʦʤ ʠ ʚʳʩʦʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʠʦʢʘʨʜʘ; ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ï ʫʤʝʨʝʥʥʦ 

ʚʳʨʘʞʝʥʥʘʷ ʩʠʤʧʘʪʠʯʝʩʢʘʷ ʩ ʛʫʤʦʨʘʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʝʡ ʉʈ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʧʦʜʢʦʨʢʦʚʳʭ ʩʠʩʪʝʤ ʨʝʛʫʣʷʮʠʠ. 

ʋ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʥʠʟʢʘʷ ʤʦʱʥʦʩʪʴ 

ʩʫʤʤʘʨʥʦʛʦ ʩʧʝʢʪʨʘ ʊʈ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ï LF-ʚʦʣʥ ʠ HF-ʚʦʣʥ, ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʦʡ 

ʨʝʛʫʣʷʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʠʤʧʘʪʠʯʝ-

ʩʢʦʛʦ ʦʪʜʝʣʘ ɺʅʉ, ʩ ʠʭ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴ-

ʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ. 

ʉʥʠʞʝʥʠʝ ʫ ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʤʦʱʥʦʩʪʠ 

ʩʫʤʤʘʨʥʦʛʦ ʩʧʝʢʪʨʘ ʊʈ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʪʦʨʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʫʢʘʟʳʚʘʣʠ ʥʘ ʠʭ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ 

ʢ ʚʝʛʝʪʦ-ʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦʥʠʠ, ʨʘʟʚʠʚʘʶ-

ʱʝʡʩʷ ʧʦ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʤʫ ʪʠʧʫ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʊɸʊʋʉɸ ʉʊʋɼɽʅʊʆɺ-ʇɽʈɺʆʂʋʈʉʅʀʂʆɺ ʉ 

ʈɸɿʅʓʄ ʊʀʇʆʄ ɺɽɻɽʊɸʊʀɺʅʆʁ ʈɽɻʋʃʗʎʀʀ ʉɽʈɼɽʏʅʆɻʆ ʈʀʊʄɸ 

 

ɸʣʴ-ʐʘʤʤʘʨʠ ʄʦʭʘʤʤʝʜ ʗʩʠʤ ʀʩʤʘʝʣ, ʇʦʛʨʝʙʥʷʢ ʊ.ɸ, ʏʝʨʥʷʚʩʢʠʭ ʉ.ɼ. 

ʈʝʟʶʤʝ 

 

ʀʩʩʣʝʜʦʚʘʥ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʦʚ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʩ ʫʯʝʪʦʤ 
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ʚʝʜʫʱʝʛʦ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʝʛʦ ʨʝʛʫʣʷʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʢʦʷ ʜʣʷ ʚʘʛʦʪʦʥʠʢʦʚ ʠ ʥʦʨʤʦʪʦʥʠʢʦʚ ʭʘʨʘʢʪʝʨʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʫʤʝʨʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʋ 

ʩʠʤʧʘʪʦʪʦʥʠʢʦʚ ʚʳʷʚʣʝʥʦ ʫʤʝʨʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʪʠʧ ʩʧʝʢʪʨʘ, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʥʪʫʨʘ ʨʝʛʫʣʷʮʠʠ, 

ʫʤʝʨʝʥʥʦ ʥʠʟʢʠʝ ʚʝʣʠʯʠʥʳ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʩʧʝʢʪʨʘ ʢʘʨʜʠʦʨʠʪʤʘ ʠ ʫʤʝʨʝʥʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 
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The functional status of first-year students according to the statistical and spectral analysis 

of heart rate variability was investigated taking into account the leading type of vegetative 

regulation. For a group of students, its vagotonics and normotonics characterized by optimal state of 

regulatory systems of the body, the type of spectrum with a moderate prevalence of 

parasympathetic nervous system in conditions of relative physiological rest. For sympathotonics, a 

different type of spectrum with a moderate predominance of sympathetic and Central heart rate 

regulation, a decrease in the activity of the Autonomous regulation circuit, moderately low TR 

values and moderate tension of the body's regulatory systems. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʦ ʧʦʜʯʝʨʢʠ-

ʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʝʩʥʦʡ ʩʚʷʟʠ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ ʩ ʨʝʰʝʥʠʝʤ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʜʘʯ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʦʟʜʘʥʠʝ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʛʣʫʙʣʝʥʠʝ 

ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʦʝ 

ʠʩʧʳʪʳʚʘʝʪ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʧʨʠ ʥʝ-

ʘʜʝʢʚʘʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʷʚ-

ʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘ ʧʨʦ-

ʤʳʰʣʝʥʥʫʶ ʦʩʥʦʚʫ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ 

ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʞʠʚʦʪʥʳʭ ʥʘ ʥʝ-

ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ 

ʙʦʣʴʰʦʡ ʩʝʪʠ ʬʝʨʤʝʨʩʢʦ-ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦ-

ʟʷʡʩʪʚ, ʛʜʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʪʦʡʣʦʚʦ, ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ. 

ʕʪʠ ʫʩʣʦʚʠʷ ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝʥʠʶ ʜʚʠʛʘ-

ʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʢʘʢ 

ʫʞʝ ʜʦʢʘʟʘʥʦ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʫ ʞʠʟʥʝ-

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʅʝʜʦʩʪʘʪʦʢ ʜʚʠ-

ʞʝʥʠʷ ʚʳʟʳʚʘʝʪ ʫ ʞʠʚʦʪʥʳʭ ʨʝʟʢʠʝ ʤʦʨ-

ʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʤ ʦʨ-

ʛʘʥʠʟʤʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ, ʩʨʦʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʦʛʦ, 

ʥʘʨʫʰʘʝʪʩʷ ʬʫʥʢʮʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘ-
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ʤʝʜʣʷʝʪʩʷ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ, ʨʘʟ-

ʚʠʚʘʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦ-ʪʢʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʟʘʤʝʱʘʷ ʨʘ-

ʙʦʯʫʶ ʪʢʘʥʴ, ʧʘʨʝʥʭʠʤʫ ʦʨʛʘʥʦʚ [1, 2, 3, 

4]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʤʦʨʬʦʣʦʛʠʶ ʷʠʯʥʠʢʦʚ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳ-

ʨʘʱʠʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʙʳʣʠ ʧʦ-

ʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʦʧʨʝʜʝʣʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʠʩʪʦʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʠʯʥʠʢʦʚ 

ʪʝʣʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ; 

- ʠʟʫʯʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ, ʚʝʩʦ-

ʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʷʠʯʥʠʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʄʘʪʝʨʠʘʣʦʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʷʠʯʥʠʢʠ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, 

ʚʳʨʘʱʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʪʝʭ-

ʥʦʣʦʛʠʡ: ʠʥʪʝʥʩʠʚʥʘʷ ʠ ʪʨʘʜʠʮʠʦʥʥʘʷ. 

ʀʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʀʊ): ʪʝʣʢʠ ʚʳ-

ʨʘʱʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʦʩʦʙ ʭʦʣʦʜʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʷʪ ʜʦ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ, ʘ ʩ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʙʝʩʧʨʠ-

ʚʷʟʥʦ-ʙʦʢʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ (1 ʛʨʫʧʧʘ). 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʊʊ): ʪʝʣʢʠ ʚʳ-

ʨʘʱʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ 

ʬʝʨʤʳ ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʦʡʣʦʚʦ-ʧʘʩʪ-

ʙʠʱʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ. ʊʝʣʷʪʘ ʧʦ-

ʩʣʝ ʨʦʞʜʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʭ ʢʣʝʪʢʘʭ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ, ʟʘʪʝʤ 

ʛʨʫʧʧʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦ 5-7 ʯʘʩʦʚ ʥʘ 

ʧʣʦʱʘʜʠ 10-12 ʤ
2
 ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʘ ʩ 3-ʭ ʜʦ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʛʨʫʧʧʦ-

ʚʳʭ ʩʪʘʥʢʘʭ ʧʦ 10-15 ʛʦʣʦʚ ʥʘ ʧʣʦʱʘʜʠ 45 

ʤ
2
. ʇʦʩʣʝ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʦ ʦʩʝ-

ʤʝʥʝʥʠʷ ʪʝʣʢʠ ʩʦʜʝʨʞʘʪʴʩʷ ʛʨʫʧʧʘʤʠ ʧʦ 

45-50 ʛʦʣʦʚ ʚ ʩʪʘʥʢʘʭ ʧʣʦʱʘʜʴʶ 120 ʤ
2
. ɺ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʥʘʯʠʥʘʷ ʩ 6-ʤʝʩʷʯ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʝʣʦʢ ʚʳʧʘʩʘʶʪ ʥʘ 

ʧʘʩʪʙʠʱʝ ʚ ʪʝʯʝʥʠʝ 6-8 ʯʘʩʦʚ ʩ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʥʘ ʚʳʛʫʣʴʥʦʤ ʜʚʦʨʝ, ʘ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʧʨʦʚʦʜʷʪ ʘʢʪʠʚʥʳʡ ʤʦʮʠʦʥ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ 5-6 ʢʤ ʚ ʪʝʨʨʝʥʢʫʨʝ (2 ʛʨʫʧʧʘ).  

ʗʠʯʥʠʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʪʨʝʭ ʪʝ-

ʣʦʢ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʚ ʚʦʟʨʘʩʪʝ 16,0 ʤʝ-

ʩʷʮʝʚ ʩʧʝʮʠʘʣʴʥʦ ʫʙʠʪʳʭ. ʅʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ ʧʦʩʣʝ ʫʙʦʷ ʫ ʪʝʣʦʢ ʚʩʢʨʳʚʘʣʠ 

ʙʨʶʰʥʫʶ, ʪʘʟʦʚʫʶ ʧʦʣʦʩʪʠ ʠ ʠʟʚʣʝʢʘʣʠ 

ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ, ʦʪʜʝʣʷʷ ʠʭ ʚ ʦʙʣʘʩʪʠ ʰʠ-

ʨʦʢʦʡ ʤʘʪʦʯʥʦʡ ʩʚʷʟʢʠ ʦʪ ʧʝʨʠʚʘʛʠʥʘʣʴ-

ʥʦʡ ʢʣʝʪʯʘʪʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʨʦ-, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʠʯʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʤʘʩʩʳ ʠ ʣʠʥʝʡʥʳʭ ʧʨʦʤʝʨʦʚ ʫ ʪʝʣʦʢ 

ʙʳʣ ʧʨʠʤʝʥʝʥ ʢʦʤʧʣʝʢʩ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʷʠʯʥʠʢʘ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʫʨ-

ʚʠʤʝʪʨʘ, ʢʨʦʥʮʠʨʢʫʣʷ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ, 

ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʣʠʥʝʡʢʠ ʠ ʧʨʠ ʧʦʤʦʱʠ 

ʚʠʥʪʦʚʦʛʦ ʦʢʫʣʷʨ-ʤʠʢʨʦʤʝʪʨʘ ʧʨʠ ʮʝʥʝ 

ʜʝʣʝʥʠʷ 0,2 ʤʤ. 

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʠʯʥʠʢʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʨʘʩʪʚʦʨʝ ʥʝʡ-

ʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ. ʗʠʯʥʠʢʠ ʪʝʣʦʢ ʨʘʩ-

ʩʝʢʘʣʠʩʴ ʧʦʧʦʣʘʤ (ʯʝʨʝʟ ʚʦʨʦʪʘ ʦʨʛʘʥʘ) ʠ 

ʨʘʟʨʝʟʘʣʠʩʴ ʥʘ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠ ʨʘʟ-

ʤʝʨʦʤ 1ʭ1 ʩʤ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɺʦʣʢʦʚʦʡ-

ɽʣʝʮʢʦʛʦ, ʟʘʪʝʤ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ. ʆʙʲ-

ʝʢʪʳ ʤʠʢʨʦʪʦʤʠʨʦʚʘʣʠʩʴ ʥʘ ʪʨʝʭ ʯʝʪʢʦ ʫʩ-

ʪʘʥʦʚʣʝʥʥʳʭ ʫʨʦʚʥʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩ-

ʧʝʯʠʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʯʝʩʪ-

ʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʠʢʨʦʤʝʪʨʠʠ. ɻʠʩʪʦʣʦ-

ʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠ-

ʥʦʤ ʵʦʟʠʥʦʤ, ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-ɻʠ-

ʟʦʥʫ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ-

ʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ 

ʦʮʝʥʢʫ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʦʨ-

ʛʘʥʦʚ ʠ ʜʘʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʠ. 

ɺ ʩʝʨʠʡʥʳʭ ʩʨʝʟʘʭ ʷʠʯʥʠʢʘ ʦʧʨʝʜʝ-

ʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʨʬʦʤʝʪʨʠʠ: 

ʧʦʜʩʯʝʪ ʦʚʦʮʠʪʦʚ; ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣ-

ʣʠʢʫʣʳ; ʨʘʩʪʫʱʠʝ ʬʦʣʣʠʢʫʣʳ; ʨʘʩʧʦʣʦʞʝ-

ʥʠʝ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦ-

ʱʘʜʠ, ʪʦʣʱʠʥʫ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʚʝ-

ʱʝʩʪʚʘ; ʧʣʦʪʥʦʩʪʴ ʪʦʣʱʠʥʳ ʙʝʣʦʯʥʦʡ 

ʦʙʦʣʦʯʢʠ; ʜʠʘʤʝʪʨ ʦʚʦʮʠʪʦʚ, ʬʦʣʣʠʢʫʣʦʚ, 

ʧʦʨʪʘʣʴʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. 

ɺʝʩʴ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʦʙʨʘ-

ʙʦʪʘʥ ʤʝʪʦʜʦʤ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠ-

ʩʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʠʩʘ-

ʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʷʠʯʥʠʢʘ ʚ 16-ʤʝʩʷʯʥʦʤ 

ʚʦʟʨʘʩʪʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʜʘʥʥʳʤ ʧʨʘʚʦʛʦ 

ʷʠʯʥʠʢʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʷʠʯʥʠʢʦʚ ʙʫʛʨʠʩʪʘʷ 

ʠʟ-ʟʘ ʩʣʝʛʢʘ ʚʳʩʪʫʧʘʶʱʠʭ ʧʨʦʟʨʘʯʥʳʭ ʧʫ-

ʟʳʨʴʢʦʚ ï ʧʦʣʦʩʪʥʳʭ ʬʦʣʣʠʢʫʣʦʚ (3-6 ʚ 
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ʦʜʥʦʤ ʷʠʯʥʠʢʝ). ʌʦʨʤʘ ʷʠʯʥʠʢʦʚ ï ʦʚʘʣʴ-

ʥʘʷ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ. ʄʘʩʩʘ ʧʨʘʚʦʛʦ ʷʠʯʥʠʢʘ ʫ ʪʝʣʦʢ 

ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʩʦʩʪʘʚʠʣʘ 6,70Ñ0,18 ʛ, ʣʝʚʦʛʦ ï 

5,95Ñ0,12 ʛ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ (ʆʄ) 

ʷʠʯʥʠʢʘ ʢ ʤʘʩʩʝ ʪʝʣʘ ʩʦʩʪʘʚʠʣʘ 0,0021; 

0,0019% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ: ʜʣʠʥʘ ï 2,90Ñ0,05 ʩʤ; ʰʠʨʠʥʘ 

ï 2,10Ñ0,03 ʩʤ; ʪʦʣʱʠʥʘ ï 1,48Ñ0,06 ʩʤ. 

ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: ʜʣʠʥʘ ï 

3,15Ñ0,07 ʩʤ; ʰʠʨʠʥʘ ï 2,37Ñ0,06 ʩʤ; ʪʦʣ-

ʱʠʥʘ ï 1,73Ñ0,03 ʩʤ (ʪʘʙʣ. 1).ɺ ʣʠʥʝʡʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʠ ʤʘʩʩʝ ʷʠʯʥʠʢʦʚ ʪʝʣʦʢ ʧʨʠ-

ʩʫʪʩʪʚʫʝʪ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ ʥʝ-

ʟʘʚʠʩʠʤʦ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1 - ʄʘʩʩʘ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʠʯʥʠʢʦʚ ʪʝʣʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ  

ʊʝʭʥʦʣʦʛʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʠʥʪʝʥʩʠʚ

ʥʘʷ 

ʪʨʘʜʠʮʠʦʥʥ

ʘ ̫

ʄʘʩʩʘ ʷʠʯʥʠʢʦʚ, ʛ 
ʧʨʘʚʳʡ 6,70Ñ0,18 8,05Ñ0,11

**  

ʣʝʚʳʡ 5,95Ñ0,12 7,19Ñ0,07
**  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʷʠʯʥʠʢʦʚ  

ʢ ʤʘʩʩʝ ʪʝʣʘ, % 

ʧʨʘʚʳʡ 0,0021 0,0023 

ʣʝʚʳʡ 0,0019 0,0020 

ɼʣʠʥʘ ʷʠʯʥʠʢʦʚ, ʩʤ 
ʧʨʘʚʳʡ 2,90Ñ0,05 3,15Ñ0,07

**  

ʣʝʚʳʡ 2,86Ñ0,07 3,07Ñ0,05
**  

ʐʠʨʠʥʘ ʷʠʯʥʠʢʦʚ, ʩʤ 
ʧʨʘʚʳʡ 2,10Ñ0,03 2,37Ñ0,06

*  

ʣʝʚʳʡ 1,80Ñ0,11 2,25Ñ0,06
**  

ʊʦʣʱʠʥʘ ʷʠʯʥʠʢʦʚ, ʩʤ 
ʧʨʘʚʳʡ 1,48Ñ0,06 1,73Ñ0,03

*  

ʣʝʚʳʡ 1,36Ñ0,05 1,62Ñ0,04
**  

ʊʦʣʱʠʥʘ ʙʝʣʦʯʥʦʡ ʦʙʦʣʦʯʢʠ, ʤʢʤ 
ʧʨʘʚʳʡ 79,2Ñ1,99 74,8Ñ0,05 

ʣʝʚʳʡ 80,4Ñ3,16 76,2Ñ1,51 

ʊʦʣʱʠʥʘ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʢʤ 
ʧʨʘʚʳʡ 11026,3Ñ118,30 11968,8Ñ154,9 

ʣʝʚʳʡ 10542,2Ñ207,0 11247,5Ñ227,4 

ʊʦʣʱʠʥʘ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʢʤ 
ʧʨʘʚʳʡ 10235,3Ñ160,70 12113,6Ñ171,0 

ʣʝʚʳʡ 10182,5Ñ373,4 10818,3Ñ287,3 

ʂʦʣʠʯʝʩʪʚʦ  

ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, ʝʜ. S 

ʧʨʘʚʳʡ 11,4Ñ0,5 12,8Ñ0,7 

ʣʝʚʳʡ 11,01Ñ0,6 12,4Ñ0,5 

ʇʦʧʝʨʝʯʥʠʢ ʩʦʩʫʜʳ  

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʢʤ 

ʘʨʪʝʨʠʠ 
ʧʨʘʚʳʡ 164,2Ñ1,66 170,3Ñ2,05 

ʣʝʚʳʡ 163,6Ñ1,43 169,8Ñ3,48 

ʚʝʥʳ 
ʧʨʘʚʳʡ 209,6Ñ2,47 192,0Ñ0,84 

ʣʝʚʳʡ 204,2Ñ1,78 188,0Ñ1,59 

 

ɻʨʘʜʠʝʥʪʳ ʤʘʩʩʳ, ʜʣʠʥʳ, ʰʠʨʠʥʳ, 

ʪʦʣʱʠʥʳ ʷʠʯʥʠʢʘ ʫ ʞʠʚʦʪʥʳʭ, ʚʳʨʘʱʝʥ-

ʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʪʦ, ʚʠʜʠʤʦ, ʩʚʷʟʘʥʦ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ 

ʪʝʣʦʢ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥ-

ʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʩ ʠʭ ʥʠʟʢʠʤ 
ʧʦʢʘʟʘʪʝʣʝʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʨʦʞ-

ʜʝʥʠʠ. 

ʄʠʢʨʦ-ʤʦʨʬʦʣʦʛʠʷ ʷʠʯʥʠʢʦʚ ʪʝʣʦʢ 

ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʘʨʠ-

ʘʣʴʥʦʡ ʞʝʣʝʟʳ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʵʧʠʪʝʣʠʡ 

ʥʝ ʠʤʝʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠ-

ʯʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʝʣʦʯʥʘʷ ʦʙʦʣʦʯʢʘ 

ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʪʢʘʥʴʶ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝ-

ʩʪʚʘ. ʊʦʣʱʠʥʘ ʙʝʣʦʯʥʦʡ ʦʙʦʣʦʯʢʠ ʷʠʯʥʠʢʘ 

ʫ ʪʝʣʦʢ 1 ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 79,2Ñ1,99 ʤʢʤ, 

ʯʪʦ ʥʘ 4,4 ʤʢʤ ʙʦʣʴʰʝ ʯʝʤ ʫ ʪʝʣʦʢ, ʚʳʨʘ-

ʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ. ʉʨʘʚʥʠʚʘʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʚʠ-
ʪʠʷ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʷʠʯ-

ʥʠʢʘ ʫ ʪʝʣʦʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʦ 

ʩʦʩʪʘʚʣʷʝʪ 1:1. ʊʦʣʱʠʥʘ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʷʠʯʥʠʢʘ ʪʝʣʦʢ 1 ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 

11026,3Ñ118,3 ʤʢʤ, ʯʪʦ ʤʝʥʴʰʝ ʯʝʤ ʫ ʪʝ-

ʣʦʢ 2 ʛʨʫʧʧʳ ʥʘ 942,5 ʤʢʤ. ʇʦʢʘʟʘʪʝʣʠ 

ʪʦʣʱʠʥʳ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʷʠʯʥʠʢʘ ʫ 
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ʪʝʣʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠʮʠʦʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 1878,3 ʤʢʤ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ, ʚʳʨʘʱʝʥ-

ʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ ʚ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʦʙ-

ʨʘʟʫʶʪ ʮʝʧʦʯʢʠ. ʆʪʜʝʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʥʫʪʨʠ ʙʝʣʦʯʥʦʡ ʦʙʦʣʦʯʢʠ. 

ɽʩʪʴ ʛʨʫʧʧʳ ʠʟ 10-16 ʬʦʣʣʠʢʫʣʦʚ ʠ ʦʪ-

ʜʝʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʬʦʣʣʠʢʫʣʳ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ. ʆʚʦʚ-

ʮʠʪʳ ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʧʦʯʪʠ 

ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ 

ʜʠʘʤʝʪʨʘ ʦʚʦʮʠʪʦʚ 50-80 ʤʢʤ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʬʦʣʣʠʢʫʣʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʟ-

ʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʚʧʣʦʪʴ ʜʦ ʛʨʘʘʬʦ-

ʚʳʭ ʧʫʟʳʨʴʢʦʚ (8ʭ8 ʤʤ) ʦʙʨʘʟʫʶʱʠʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʷʠʯʥʠʢʘ ʥʝʙʦʣʴʰʠʝ ʙʫʛʦʨʢʠ. 

ʀʭ ʛʨʘʥʫʣʝʟʘ ʩʦʩʪʦʠʪ ʠʟ 8-13 ʨʷʜʦʚ ʬʦʣʣʠ-

ʢʫʣʷʨʥʳʭ ʢʣʝʪʦʢ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 - ʂʨʫʧʥʳʡ ʧʦʣʦʩʪʥʦʡ ʬʦʣʣʠʢʫʣ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ 

ʚʥʫʪʨʝʥʥʝʡ ʪʝʢʦʡ ʚ ʷʠʯʥʠʢʝ 16-ʤʝʩʷʯʥʦʡ ʪʝʣʢʠ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

(ʛʝʤʘʪʦʢʩʠʣʠʥ ʠ ʵʦʟʠʥ ʭ 100) 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ ʬʦʣ-

ʣʠʢʫʣʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʚ ʷʠʯʥʠʢʘʭ 

ʪʝʣʦʢ 1 ʛʨʫʧʧʳ (ʀʊ) ʩʦʩʪʘʚʣʷʝʪ 11,4Ñ0,05, 

ʯʪʦ ʥʘ 0,6 ʤʝʥʴʰʝ ʯʝʤ ʫ ʪʝʣʦʢ 2 ʛʨʫʧʧʳ 

(ʊʊ). ɺ ʷʠʯʥʠʢʘʭ ʪʝʣʦʢ ʩʦʩʪʘʚ ʧʦʧʫʣʷʮʠʡ 

ʬʦʣʣʠʢʫʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʜʠʥʘʢʦʚ. ʉʦʩʪʘʚ ʧʦʧʫʣʷ-

ʮʠʠ ʨʘʩʪʫʱʠʭ ʬʦʣʣʠʢʫʣʦʚ ʫ ʪʝʣʦʢ 1 

ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʝʪ: ʧʝʨʚʠʯʥʳʭ ï 2,8Ñ0,2, 

ʚʪʦʨʠʯʥʳʭï 3,6Ñ0,8, ʪʨʝʪʠʯʥʳʭ ï 4,6Ñ0,6, 

ʯʪʦ ʥʘ 1,8; 2,0; 2,4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʝ 

ʯʝʤ ʫ ʪʝʣʦʢ 2 ʛʨʫʧʧʳ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʧʫʣʷ-

ʮʠʶ ʬʦʣʣʠʢʫʣʦʚ, ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʦʪʤʝʯʘ-

ʝʪʩʷ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʝʪʠʯʥʳʭ ʧʦʣʦʩʪ-

ʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʚʪʦʨʠʯʥʳʭ ʠ 

ʦʩʦʙʝʥʥʦ ʧʝʨʚʠʯʥʳʭ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘ-

ʟʘʪʝʣʴ ʧʦʧʫʣʷʮʠʡ ʪʨʝʪʠʯʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʫ 

ʪʝʣʦʢ 1 ʛʨʫʧʧʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪ 60 ʜʦ 80% 

ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʢʨʫʧʥʳʝ (ʦʪ 5 ʜʦ 6 

ʤʤ) ʚ ʜʠʘʤʝʪʨʝ, ʢʠʩʪʦʠʟʤʝʥʝʥʥʳʝ ʬʦʣʣʠ-

ʢʫʣʳ ʩ ʦʯʝʥʴ ʪʦʥʢʦʡ ʩʪʝʥʢʦʡ. ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʫ ʪʝʣʦʢ 2 ʛʨʫʧʧʳ ʠʭ ʜʦ 20% ʠ ʬʦʣʣʠ-

ʢʫʣʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʟʜʦʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. 

ɺ ʷʠʯʥʠʢʘʭ ʪʝʣʦʢ ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʪʩʷ ʞʝʣ-

ʪʳʝ ʪʝʣʘ ʨʘʟʣʠʯʥʦʡ ʛʝʥʝʨʘʮʠʠ, ʧʨʠʯʝʤ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʪʳʭ ʪʝʣ ʨʝʛʠʩʪʨʠ-

ʨʫʝʪʩʷ ʧʦʜʚʝʨʛʰʠʭʩʷ ʬʠʙʨʦʟʫ, ʘ ʜʠʘʤʝʪʨʳ 

ʧʦʣʦʩʪʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʧʨʝʚʳʰʘʶʪ 6,0 ʤʤ. 

ɺ ʷʠʯʥʠʢʘʭ ʪʝʣʦʢ 1 ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʪʨʝʪʠʯʝʩʢʠʭ ʪʝʣ ʚ ʦʩʥʦʚ-

ʥʦʤ ʪʝʢʘʣʴʥʦ-ʘʪʨʝʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʦ ʫ 

ʥʠʭ ʞʝ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʤʝʶʪʩʷ 

ʢʠʩʪʦʟʥʳʝ ʠ ʬʠʙʨʦʟʥʳʝ ʬʦʨʤʳ ʘʪʨʝʟʠʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ 60% ʩʣʫʯʘʝʚ. ʋ ʵʪʠʭ ʞʝ ʞʠ-

ʚʦʪʥʳʭ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʜʠʩʪʨʦʬʠʯ-

ʥʳʝ ʷʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʞʝʣʝʟʠʩʪʦʡ ʧʘ-

ʨʝʥʭʠʤʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʢʣʝʪʦʢ ʩʦʩʫʜʠʩʪʦʡ ʪʢʘʥʠ (ʨʠʩ. 2). 

ʇʝʨʠʚʘʩʢʫʣʷʨʥʳʝ ʫʯʘʩʪʢʠ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩʪʘʥʦʚʷʪʩʷ ʩʠʣʴʥʦ ʩʫʞʝʥ-

ʥʳʤʠ, ʚ ʥʝʡ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝ-

ʩʪʚʦ ʘʛʨʦʬʠʣʴʥʳʭ ʚʦʣʦʢʦʥ. ɺ ʩʪʝʥʢʘʭ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʩʫʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʘʩ-

ʪʘʥʠʝ ʢʣʝʪʦʢ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʪʦʣʱʝʥʠʶ ʠ ʩʫʞʝʥʠʶ ʧʨʦ-

ʩʚʝʪʘ ʪʘʢʠʭ ʩʦʩʫʜʦʚ. ɺ ʩʦʝʜʠʥʠʪʝʣʴʥʦ-

ʪʢʘʥʥʦʡ ʩʪʨʦʤʝ ʷʠʯʥʠʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʬʬʫʟʥʳʭ 

ʠ ʦʯʘʛʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʧʣʘʟʤʦʮʠʪʦʚ ʠ ʪʢʘ-

ʥʝʚʳʭ ʙʘʟʦʬʠʣʦʚ. ɺʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʝʩʪʨʦʡ-

ʢʘʭ, ʚʝʜʫʱʠʭ ʢ ʥʘʯʠʥʘʶʱʠʤʩʷ ʩʢʣʝʨʦ-

ʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ 

ʥʘʨʫʰʝʥʠʶ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʢʦʨʢʦʚʦʛʦ 

ʚʝʱʝʩʪʚʘ ʷʠʯʥʠʢʘ.  
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ʈʠʩʫʥʦʢ 2 - ʌʠʙʨʦʟʥʘʷ ʘʨʪʝʨʠʷ ʬʦʣʣʠʢʫʣʘ ʷʠʯʥʠʢʘ 

16-ʤʝʩʷʯʥʦʡ ʪʝʣʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʛʝʤʘʪʦʢʩʠʣʠʥ ʠ 

ʵʦʟʠʥ ʭ 160) 

 
ɺ ʩʪʝʥʢʘʭ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʩʫʜʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʘʩʪʘʥʠʝ ʢʣʝʪʦʢ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʫʪʦʣʱʝ-

ʥʠʶ ʠ ʩʫʞʝʥʠʶ ʧʨʦʩʚʝʪʘ ʪʘʢʠʭ ʩʦʩʫʜʦʚ. 

ɺʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫ-

ʜʦʚ ʚ ʷʠʯʥʠʢʝ ʫ ʪʝʣʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʝʜʫʱʠʭ ʢ ʩʢʣʝʨʦʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʢ 

ʥʘʨʫʰʝʥʠʶ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʢʦʨʢʦʚʦʛʦ ʠ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʷʠʯʥʠʢʘ. ʇʦʧʝʨʝʯʥʠʢ 

ʧʦʨʪʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʚ ʦʙʣʘʩʪʠ ʚʦʨʦʪ 

ʷʠʯʥʠʢʘ ʩʦʩʪʘʚʠʣ ʫ ʪʝʣʦʢ 1 ʛʨʫʧʧʳ 

164,2Ñ1,66 ʢʤʢ, ʯʪʦ ʥʘ 6,1 ʤʢʤ ʤʝʥʴʰʝ ʯʝʤ 

ʫ ʪʝʣʦʢ 2 ʛʨʫʧʧʳ. ʇʦʧʝʨʝʯʥʠʢ ʤʘʛʠʩʪ-

ʨʘʣʴʥʳʭ ʚʝʥ ʚ 16-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ 

ʪʝʣʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥ-

ʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʩʪʘʚʠʣ 209,6Ñ2,47 

ʤʢʤ, ʯʪʦ ʥʘ 1,76 ʤʢʤ ʙʦʣʴʰʝ ʯʝʤ ʫ ʪʝʣʦʢ, 

ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ɺ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʝʥʘʭ 

ʷʠʯʥʠʢʘ ʫ ʪʝʣʦʢ 1 ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʳ 

ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ (ʜʠʣʷʪʘʮʠʷ, 

ʧʦʣʥʦʢʨʦʚʠʝ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʦʥʥʦʡ 

ʨʝʘʢʮʠʝʡ ʩʪʝʥʢʠ ʚʝʥ ʥʘ ʫʩʣʦʚʠʷ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ. ɺ 

ʧʘʨʦʤʝʜʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʷʠʯʥʠʢʘ ʪʝʣʦʢ 1 ʛʨʫʧʧʳ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʦʚʝʥʦʩʥʳʭ ʤʠʢʨʦʩʦʩʫʜʦʚ 

ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʝʪ 7,0Ñ0,4, ʚ 

ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʥʦʢʨʦʚʠʝ ʚʝʥʫʣ ʠ 

ʪʨʦʤʙʦʟ ʙʝʟʤʳʰʝʯʥʳʭ ʚʝʥ. ɺ ʷʠʯʥʠʢʝ ʪʝ-

ʣʦʢ ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ 

ʙʳʣʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʌʦʨʤʘ ʷʠʯʥʠʢʦʚʋ 16-

ʤʝʩʷʯʥʳʭ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ 

ʦʚʘʣʴʥʘʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʠʭ ʙʫʛʨʠʩʪʘʷ, ʤʦʨ-

ʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʶʪ ʧʨʘʚʦ-

ʩʪʦʨʦʥʥʶʶ ʘʩʠʤʤʝʪʨʠʶ (ʤʘʩʩʘ, ʜʣʠʥʘ, 

ʰʠʨʠʥʘ, ʪʦʣʱʠʥʘ) ʠ ʟʘʚʠʩʷʪ ʦʪ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʦʢ. ɻʨʘʜʠʝʥʪʳ ʘʙʩʦʣʶʪ-

ʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʷʠʯʥʠʢʦʚ ʫ ʪʝ-

ʣʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠ-

ʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʝ ʥʘ 2,5-4,0%. 

- ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʢʦʨʢʦ-

ʚʦʛʦ ʚʝʱʝʩʪʚʘ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʣ-

ʣʠʢʫʣʦʚ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟ-

ʚʠʪʠʷ ʚʧʣʦʪʴ ʜʦ ʛʨʘʘʬʦʛʦ ʧʫʟʳʨʴʢʘ; ʧʦʧʫ-

ʣʷʮʠʷ ʪʨʝʪʠʯʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 70 ʜʦ 80%. ɼʠʘʤʝʪʨ ʬʦʣʣʠʢʫʣʦʚ ʦʪ 5 ʜʦ 

6 ʤʢʤ ʫʩʪʘʥʦʚʣʝʥ ʫ ʪʝʣʦʢ 1 ʛʨʫʧʧʳ, ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʢʠʩʪʦʠʟʤʝʥʝʥʥʳʝ ʬʦʣʣʠʢʫʣʳ ï ʩ 

ʦʯʝʥʴ ʪʦʥʢʦʡ ʩʪʝʥʢʦʡ ʠ ʞʝʣʪʳʝ ʪʝʣʘ ʨʘʟ-

ʣʠʯʥʦʡ ʛʝʥʝʨʘʮʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʜʚʝʨ-

ʛʘʶʱʠʝʩʷ ʬʠʙʨʦʟʫ; 

- ʘʪʨʝʪʠʯʝʩʢʠʝ ʪʝʣʘ ʚ ʷʠʯʥʠʢʘʭ ʪʝ-

ʣʦʢ ʚ ʦʩʥʦʚʥʦʤ ʪʝʢʘʣʴʥʦ-ʘʪʨʝʪʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʥʦ ʫ ʞʠʚʦʪʥʳʭ, ʚʳʨʘʱʝʥʥʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝ-

ʶʪʩʷ ʢʠʩʪʦʟʥʦʡ, ʬʠʙʨʦʟʥʦʡ ʬʦʨʤʳ ʜʦ 

40%; 

- ʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʝʥʘʭ ʷʠʯʥʠʢʘ 

ʪʝʣʦʢ ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʷʚʣʝʥʳ ʩʦʩʫʜʠʩʪʳʝ ʨʘʩ-

ʩʪʨʦʡʩʪʚʘ (ʜʝʣʷʪʘʮʠʷ, ʧʦʣʥʦʢʨʦʚʠʝ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʤʘʢʨʦ-

ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʷʠʯʥʠʢʘʭ 16-ʤʝʩʷʯʥʳʭ ʪʝʣʦʢ ʚʳʨʘʱʝʥʥʳʭ 

ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʤʦʨʬʦ-ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʠʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʥʘʡʜʝʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʪʝ-

ʣʦʢ ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʥʝʦʙʭʦʜʠʤʦ 
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ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʤʦʨʬʦʛʝʥʝʟʘ ʷʠʯ-

ʥʠʢʦʚ ʪʝʣʦʢ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦ-

ʣʦʢʘ. 
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ʈʝʟʶʤʝ 

 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʷʠʯʥʠʢʠ ʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 16 

ʤʝʩʷʮʝʚ ʚʳʨʘʱʝʥʥʳʭ ʧʦ ʨʘʟʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʨʦ- ʤʠʢʨʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʪʝʣʦʢ ʙʳʣ ʧʨʠʤʝʥʝʥ ʢʦʤʧʣʝʢʩ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʗʠʯʥʠʢʠ ʪʝʣʦʢ ʨʘʩʩʝʢʘʣʠʩʴ 

ʧʦʧʦʣʘʤ (ʯʝʨʝʟ ʚʦʨʦʪʘ ʦʨʛʘʥʘ) ʠ ʨʘʟʨʝʟʘʣʠʩʴ ʥʘ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠ ʨʘʟʤʝʨʦʤ 1ʭ1 ʩʤ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɺʦʣʢʦʚʦʡ-ɽʣʝʮʢʦʛʦ, ʟʘʪʝʤ ʟʘʣʠʚʘʣʠ ʚ 

ʧʘʨʘʬʠʥ. ʆʙʲʝʢʪʳ ʤʠʢʨʦʪʦʤʠʨʦʚʘʣʠʩʴ ʥʘ ʪʨʝʭ ʯʝʪʢʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʨʦʚʥʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʙʝʩʧʝʯʠʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʠʢʨʦʤʝʪʨʠʠ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʵʦʟʠʥʦʤ, ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-

ɻʠʟʦʥʫ. ʇʦʚʝʨʭʥʦʩʪʴ ʷʠʯʥʠʢʦʚ ʙʫʛʨʠʩʪʘʷ ʩ ʚʳʩʪʫʧʘʶʱʠʤʠ ʧʦʣʦʩʪʥʳʤʠ ʬʦʣʣʠʢʫʣʘʤʠ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 3-6 ʰʪʫʢ ʚ ʦʜʥʦʤ ʷʠʯʥʠʢʝ. ʌʦʨʤʘ ʷʠʯʥʠʢʦʚ ʦʚʘʣʴʥʘʷ. ʄʘʩʩʘ ʧʨʘʚʦʛʦ ʷʠʯʥʠʢʘ 

ʙʦʣʴʰʝ ʣʝʚʦʛʦ, ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʦʢ ʚʣʠʷʝʪ ʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʠʯʥʠʢʦʚ ʫ ʪʝʣʦʢ. ʋ ʪʝʣʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʩʩʘ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʷʠʯʥʠʢʘ ʤʝʥʴʰʝ ʯʝʤ ʫ ʠʭ 

ʩʚʝʨʩʪʥʠʮ. ʋ ʪʝʣʦʢ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ʀʊ) ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʧʫʣʷʮʠʠ ʪʨʝʪʠʯʥʳʭ 

ʬʦʣʣʠʢʫʣʦʚ ʩʦʩʪʘʚʣʷʶʪ ʚ 60-80% ʩʣʫʯʘʝʚ ʢʨʫʧʥʳʝ ʢʠʩʪʦʦʙʨʘʟʥʳʝ ʬʦʣʣʠʢʫʣʳ ʩ ʦʪʯʝʥʴ 

ʪʦʥʢʦʡ ʩʪʝʥʢʦʡ, ʘ ʫ ʪʝʣʦʢ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (ʊʊ) ʠʭ 20%, ʦʩʪʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ ʩʦʭʨʘʥʷʶʪ 

ʟʜʦʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. ɸʪʨʝʪʠʯʝʩʢʠʝ ʪʝʣʘ ʚ ʷʠʯʥʠʢʘʭ ʪʝʣʦʢ ʚ ʦʩʥʦʚʥʦʤ ʪʝʢʘʣʴʥʦ-

ʘʪʨʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʦ ʫ ʞʠʚʦʪʥʳʭ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʠʤʝʶʪʩʷ ʢʠʩʪʦʟʥʦʡ, ʬʠʙʨʦʟʥʦʡ ʬʦʨʤʳ ʜʦ 40%. ɺ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʝʥʘʭ ʷʠʯʥʠʢʘ ʪʝʣʦʢ 

ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʷʚʣʝʥʳ ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

(ʜʝʣʷʪʘʮʠʷ, ʧʦʣʥʦʢʨʦʚʠʝ). 

 

INFLUENCE OF TECHNOLOGY OF BAY GROWING ON THE STRUCTURE OF THEIR 

OVARIANS 

 

Baimischev H.B., Mullakayev O.T. 

Summary 

 

The aim of this work was to determine the impact of the technology content of Holstein 
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heifers on morphofunctional parameters of the ovaries. Material studies served as the ovaries 

Holstein heifers at the age of 16 months grown by different techniques content. To determine macro 

-, micro-morphological parameters of the studied groups of heifers has been applied to the complex 

anatomical, histological research methods. Ovaries of heifers were are cut in half (through the gates 

of the body) and cut into marked pieces of size 1x1 cm Prepared samples were processed by the 

method of Volkova-the Yelets, then embedded in paraffin. Objects microcameras on three clearly 

defined levels, thus ensuring objectivity of the results of the qualitative analysis and micrometry. 

Histological sections were stained with hematoxylin eosin, fuchsin van gieson. The ovarian surface 

is bumpy with exposed cavitary follicles in the number of 3-6 pieces in one ovary. The oval shape 

of the ovaries.The mass of the right ovary more than the left-right asymmetry. The technology of 

growing heifers affects the morphological parameters of the ovaries in heifers. In heifers grown 

under intensive technology weight and morphometric parameters of the ovary is less than that of 

their peers. In heifers of the first group (it) quality population growth rate of the tertiary follicles are 

in 60-80% of cases of large cyst-like follicles with horse thin wall, and heifers of the second group 

(TT) of 20%, the remaining follicles maintain a healthy structure. Atleticheskaja body in the ovaries 

of heifers mostly tekale-atleticheskaja nature, but animals grown in conditions of intensive 

technologies are cystic, fibrous shapes up to 40%. In the main veins of the ovary of heifers grown 

under intensive technologies identified vascular disorders (dilatatia, plethora). 
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ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʧʝʨʝʚʦʜʘ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʦʩʥʦʚʫ ʷʚʣʷ-

ʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʚʳʩʦ-

ʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʞʠʚʦʪʥʳʭ ʥʘ ʦʛʨʘʥʠ-

ʯʝʥʥʳʭ ʧʣʦʱʘʜʷʭ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚ-

ʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘ 

ʬʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʯʠʥ,  

ʫ ʢʦʨʦʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ, ʢʦ-

ʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʩʦʩʪʦʷ-

ʥʠʠ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ 

[1,5]. ʅʝʨʝʜʢʦ ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ ʦʩʣʘʙʣʝʥʠʶ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʩʥʠʞʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʦʛʦ, ʧʦʚʳʰʝʥʠʶ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʜʨʫʛʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

[3,6].  ɺ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠ ʣʝ-

ʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʩ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʘʥʪʠʙʘʢ-

ʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʜʥʘʢʦ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʭ ʩʥʠʞʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦ-ʨʝʟʠʩʪʝʥʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ  

[2,3,6]. ʇʦʵʪʦʤʫ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʪʠʷ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝ-

ʜʨʝʥʠʝ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʝʪʦʜʦʚ ʣʝʯʝ-

ʥʠʷ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʢʦʥʝʯʥʦʩʪʝʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʝʚʘʪʴ ʩʨʦʢ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʦʪʘ ʠ ʧʦ-

ʚʳʰʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴ-

ʥʘʷ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ   ʣʝʯʝʥʠʷ 

ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʢʦʧʳʪʝʮ 

ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʧʨʝʜ-

ʩʪʦʷʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-

ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ;  
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2. ʀʟʫʯʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-

ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʤʘʨʪʝ-ʘʧ-

ʨʝʣʝ 2017 ʚ ʆʆʆ çɹʝʣʦʥʦʩʦʚʩʢʦʝè ɽʪʢʫʣʴ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦ 

ʩʨʝʜʥʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ 

5597 ʢʛ ʤʦʣʦʢʘ ʚ ʛʦʜ. ʄʦʣʦʯʥʦʝ ʩʪʘʜʦ ʭʦ-

ʟʷʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 617 ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-

ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ. 

ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʥʘʤʠ 

ʧʨʦʚʝʜʝʥʘ ʢʣʠʥʠʢʦ-ʦʨʪʦʧʝʜʠʯʝʩʢʘʷ ʜʠʩ-

ʧʘʥʩʝʨʠʟʘʮʠʷ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʆʆʆ 

çɹʝʣʦʥʦʩʦʚʩʢʦʝè. ʇʨʠ ʵʪʦʤ ʠʟʫʯʘʣʠʩʴ 

ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʭʘʨʘʢʪʝʨ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʨʘʩʯʠʩʪʢʠ ʠ ʦʙʨʝʟʢʠ 

ʢʦʧʳʪʝʮ. ɺʦ ʚʪʦʨʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʥʘʤʠ 

ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʩ ʷʟʚʝʥʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʢʦʧʳʪʝʮ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɾʠʚʦʪʥʳʝ 

ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʜʙʠ-

ʨʘʣʠʩʴ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ, ʩʦʜʝʨ-

ʞʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ 

ʠʜʝʥʪʠʯʥʳʭ ʥʦʨʤʘʭ ʢʦʨʤʣʝʥʠʷ.    

ʋ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧ ʧʦʩʣʝ ʬʠʢʩʘʮʠʠ ʞʠʚʦʪʥʦʛʦ ʚ ʩʪʘʥʢʝ, 

ʧʨʦʚʦʜʠʣʠ ʦʨʪʦʧʝʜʠʯʝʩʢʫʶ ʨʘʩʯʠʩʪʢʫ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʧʳʪʥʳʭ ʱʠʧʮʦʚ, ʬʨʝʟʳ 

ʠ ʢʦʧʳʪʥʦʛʦ ʥʦʞʘ. ʇʨʠ ʵʪʦʤ ʫʜʘʣʷʣʠ 

ʦʪʩʣʦʠʚʰʠʡʩʷ ʨʦʛ ʠ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʝ 

ʪʢʘʥʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʷʟʚʳ ʦʙʨʘʙʘʪʳʚʘʣʠ 3-

% ʨʘʩʪʚʦʨʦʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. 

ʇʦʩʣʝ ʨʘʩʯʠʩʪʢʠ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷʣʠ ʩʭʝʤʫ ʣʝ-

ʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʥʷʪʫʶ ʚ ʭʦʟʷʡʩʪʚʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʦʰʢʘ ʆʩʪʨʦʚʩʢʦʛʦ (ʢʘ-

ʣʠʷ ʧʝʨʤʘʥʛʘʥʘʪʘ ʠ ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ 1: 1) ʠ 

ʥʘʣʦʞʝʥʠʝʤ ʧʦʚʷʟʢʠ. ɺʥʫʪʨʠʤʳʰʝʯʥʦ  

ʚʚʦʜʠʣʠ ʘʥʪʠʙʠʦʪʠʢ ʅʠʪʦʢʩ ï 200, ʚ ʜʦʟʝ 1 

ʤʣ ʥʘ 10ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʉʤʝʥʫ ʧʦʚʷʟʢʠ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 3 ʩʫʪʦʢ. ʋ ʢʦʨʦʚ  ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʳ ʧʦʩʣʝ ʨʘʩʯʠʩʪʢʠ ʢʦʧʳʪʝʮ 

ʧʨʠʤʝʥʷʣʠ ʬʦʨʪʠʢʣʠʥ ʩʧʨʝʡ ʠ ʙʠʦʭʝʣʘʪ-

ʛʝʣʴ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʠʣʠ ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʠ ʥʘ 

ʧʦʨʘʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʩ ʨʘʩʩʪʦʷʥʠʷ 15-20 ʩʤ 

ʚ ʪʝʯʝʥʠʝ 2-3 ʩʝʢʫʥʜ ʠ ʩ ʧʦʤʦʱʴʶ ʢʠʩ-

ʪʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʜʠʥ ʨʘʟ ʚ 5-7 ʜʥʝʡ 

ʜʦ ʧʦʣʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ ʜʝʬʝʢʪʘ. ɺʭʦʜʷ-

ʱʠʡ ʚ ʩʦʩʪʘʚ ʬʦʨʪʠʢʣʠʥʘ ʭʣʦʨʪʝʪʨʘʮʠʢ-

ʣʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʫʶ ʘʥ-

ʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʤʥʦʛʠʭ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤʦʪʨʠʮʘ-

ʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʙʠʦʭʝʣʘʪ-ʛʝʣʴ 

ʩʦʟʜʘʝʪ ʟʘʱʠʪʥʫʶ ʧʣʝʥʢʫ, ʧʨʝʜʦʭʨʘʥʷʶ-

ʱʫʶ ʦʙʨʘʙʦʪʘʥʥʳʝ ʢʦʥʝʯʥʦʩʪʠ ʦʪ ʚʥʝʰ-

ʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʫʩʠʣʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʢʦ-

ʧʳʪʥʦʛʦ ʨʦʛʘ. ɺ ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ ʧʨʦʚʦ-

ʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʠ, ʧʨʠʥʷʪʳʝ 

ʚ ʚʝʪʝʨʠʥʘʨʠʠ [4]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠ-

ʥʷʪʳʤ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɼʦʩʪʦʚʝʨʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ (ʈ) ʥʘʭʦʜʠʣʠ ʩ 

ʫʯʝʪʦʤ ʯʠʩʣʘ ʠʤʝʶʱʠʭʩʷ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 

ʪʘʙʣʠʮʝ ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʈ<0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʢʦ-ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʜʠʩ-

ʧʘʥʩʝʨʠʟʘʮʠʠ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʆʆʆ 

çɹʝʣʦʥʦʩʦʚʩʢʦʝè ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2017 ʛʦʜʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʢʦʨʦʚ ʙʦʣʝʟʥʷʤʠ ʢʦʧʳʪʝʮ ʩʦʩʪʘʚʠʣʘ 36% 

ʦʪ  ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ. ʇʨʠ ʵʪʦʤ ʟʘ-

ʙʦʣʝʚʘʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʘʤʳʝ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʧʦ-

ʣʦʚʠʥʳ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʧʦʩʣʝ ʦʪʸʣʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 94,2% ʙʦʣʴʥʳʭ 

ʢʦʨʦʚ ʙʳʣʠ ʧʦʨʘʞʝʥʳ ʪʘʟʦʚʳʝ ʢʦʥʝʯʥʦʩʪʠ, 

ʫ 5,8% ʞʠʚʦʪʥʳʭ ʧʦʨʘʞʝʥʠʷ ʠʤʝʣʠʩʴ ʥʘ 

ʛʨʫʜʥʳʭ ʢʦʥʝʯʥʦʩʪʷʭ. ʇʦʨʘʞʝʥʠʡ ʢʦʧʳʪʝʮ 

ʩʨʘʟʫ ʥʘ ʜʚʫʭ ʢʦʥʝʯʥʦʩʪʷʭ ʥʝ ʥʘʙʣʶʜʘ-

ʣʦʩʴ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪ-

ʩʫʪʩʪʚʠʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ ʟʘʙʦʣʝ-

ʚʘʥʠʷ. 

ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʢʦʧʳʪʝʮ ʷʚʣʷʣʠʩʴ ʜʝʨʤʘʪʠʪʳ ʠ ʷʟʚʳ ʪʢʘ-

ʥʝʡ ʩʚʦʜʘ ʤʝʞʧʘʣʴʮʝʚʦʡ ʱʝʣʠ (58,4%), 

ʤʝʥʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʣʠ ʧʦʜʦʜʝʨ-

ʤʘʪʠʪʳ ʠ ʣʘʤʠʥʠʪʳ (32,4%), ʨʝʞʝ ʚʩʪʨʝ-

ʯʘʣʠʩʴ ʜʨʫʛʠʝ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ ʚ ʦʙʣʘʩʪʠ ʢʦʧʳʪʝʮ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʜʝʬʦʨʤʘʮʠʝʡ 

ʢʦʧʳʪʝʮ. ɼʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʩʠʤʧʪʦʤʦ-

ʢʦʤʧʣʝʢʩ ʧʨʠ ʷʟʚʝʥʥʳʭ ʧʦʨʘʞʝʥʠʷʭ ʢʦʧʳ-

ʪʝʮ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧ, ʙʳʣ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚ. ɹʦʣʴʥʳʝ 

ʞʠʚʦʪʥʳʝ ʙʦʣʴʰʝ ʣʝʞʘʣʠ, ʩ ʪʨʫʜʦʤ ʚʩʪʘ-

ʚʘʣʠ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʞʠʚʦʪʥʦʛʦ ʦʪʤʝʯʘʣʘʩʴ 
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ʭʨʦʤʦʪʘ ʦʧʦʨʥʦʛʦ ʪʠʧʘ. ʊʢʘʥʠ ʚ ʦʙʣʘʩʪʠ 

ʧʦʨʘʞʝʥʠʷ ʙʳʣʠ ʥʘʧʨʷʞʝʥʳ, ʦʪʸʯʥʳ ʠ ʙʦ-

ʣʝʟʥʝʥʥʳ, ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʝ-

ʨʝʤʠʷ ʢʦʞʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʷʟʚʳ ʛʨʷʟʥʦ-ʩʝ-

ʨʦʛʦ ʮʚʝʪʘ, ʣʝʛʢʦ ʢʨʦʚʦʪʦʯʠʣʘ, ʦʪʤʝʯʘʣʦʩʴ 

ʚʳʜʝʣʝʥʠʝ ʛʥʦʡʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʥʝʧʨʠʷʪ-

ʥʦʛʦ ʟʘʧʘʭʘ. ʋ ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ ʥʘ-

ʙʣʶʜʘʣʦʩʴ ʯʨʝʟʤʝʨʥʦʝ ʦʪʨʘʩʪʘʥʠʝ ʢʦʧʳʪ-

ʮʝʚʦʛʦ ʨʦʛʘ ʠ ʜʝʬʦʨʤʘʮʠʷ ʢʦʧʳʪʝʮ. ʅʘ 

ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʫ ʞʠʚʦʪʥʳʭ  ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʨʝʪʝʨʧʝʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʆʪʤʝʯʘʣʘʩʴ ʭʨʦʤʦʪʘ ʦʧʦʨʥʦʛʦ ʪʠʧʘ ʧʦʨʘ-

ʞʸʥʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʦʪʸʢ ʪʢʘʥʝʡ ʚ ʦʙ-

ʣʘʩʪʠ ʜʝʬʝʢʪʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʩʷ.  

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʜʥʠ ʥʘʙʣʶʜʘʣʦʩʴ 

ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʪʤʝʯʘʣʘʩʴ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ ʭʨʦʤʦʪʘ ʧʦʨʘʞʸʥʥʳʭ ʢʦʥʝʯʥʦ-

ʩʪʝʡ. ɹʦʣʝʟʥʝʥʥʦʩʪʴ ʩʪʘʣʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥ-

ʥʦʡ. ʕʢʩʩʫʜʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʨʝʢʨʘʪʠʣʠʩʴ. ɼʝʬʝʢʪ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʦʣ-

ʥʷʣʩʷ ʧʦʣʥʦʮʝʥʥʦʡ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘ-

ʥʴʶ. ʂʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘʩʪʫ-

ʧʠʣʦ ʥʘ 19,3Ñ1,84 ʩʫʪʢʠ. 

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʥʘ 

ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʚ ʩʦ-

ʩʪʦʷʥʠʝ ʫʣʫʯʰʠʣʦʩʴ, ʦʪʤʝʯʘʣʘʩʴ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ ʭʨʦʤʦʪʘ ʦʧʦʨʥʦʛʦ ʪʠʧʘ. ʇʨʠʧʫʭ-

ʣʦʩʪʴ ʠ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʪʢʘʥʝʡ ʚ ʦʙʣʘʩʪʠ 

ʧʦʨʘʞʝʥʠʷ, ʛʠʧʝʨʝʤʠʷ ʢʦʞʠ ʠ ʤʝʩʪʥʘʷ ʛʠ-

ʧʝʨʪʝʨʤʠʷ ʩʪʘʣʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ, ʵʢʩʩʫ-

ʜʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʫʤʝʥʴʰʘʣʠʩʴ.  ʅʘ 7-ʝ 

ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʭʨʦ-

ʤʦʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʘʩʴ. ʅʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʷʟʚʳ ʛʨʘʥʫʣʷʮʠʦʥʥʘʷ ʪʢʘʥʴ 

ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʩ ʩʫʭʦʡ ʢʦʨʦʯʢʦʡ ʠ 

ʦʩʪʘʪʢʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ.  

ʂ 10-ʤ ʩʫʪʢʘʤ ʥʘʙʣʶʜʝʥʠʷ ʫ ʞʠ-

ʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʙʳʣʦ ʭʦʨʦʰʠʤ, ʚʦʩʩʪʘʥʦʚʠʣʩʷ ʘʧʧʝʪʠʪ. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʭʨʦʤʦʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-

ʩʫʪʩʪʚʦʚʘʣʘ. ʇʨʠʧʫʭʣʦʩʪʴ ʪʢʘʥʝʡ ʚ ʦʙ-

ʣʘʩʪʠ ʷʟʚʝʥʥʳʭ ʜʝʬʝʢʪʦʚ, ʛʠʧʝʨʝʤʠʷ ʢʦʞʠ 

ʠ ʤʝʩʪʥʘʷ ʛʠʧʝʨʪʝʨʤʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʦʪ-

ʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʯʘʛʦʚ. ʗʟʚʘ ʧʦʢʨʳʪʘ ʛʨʘʥʫʣʷʮʠʦʥ-

ʥʦʡ ʪʢʘʥʴʶ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʧʦ ʢʨʘʷʤ ʜʝ-

ʬʝʢʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʦʙʦʜʦʢ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘʩʪʫʧʠʣʦ ʥʘ 

16,8Ñ1,44 ʩʫʪʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʙʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧ  ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʣʦʩʴ.  

ʅʘ 14-ʝ ʩʫʪʢʠ ʩʥʠʞʝʥʠʝ ʣʝʡʢʦʮʠʪʦʟʘ, ʢʘʢ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦ-

ʩʪʘʚʠʣʦ 32,6 ʠ 34,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʚʦʩʧʘ-

ʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠ-

ʚʦʪʥʳʭ. 

ʇʦʢʘʟʘʪʝʣʠ ʣʝʡʢʦʛʨʘʤʤʳ ʜʦ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤʠ. ɺʦ ʚʩʝʭ ʛʨʫʧ-

ʧʘʭ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʩʷ ʥʝʡʪʨʦʬʠʣʴʥʳʡ 

ʣʝʡʢʦʮʠʪʦʟ ʩʦ ʩʜʚʠʛʦʤ ʷʜʨʘ ʚʣʝʚʦ ʜʦ ʶʥʳʭ 

ʬʦʨʤ.  ɺ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʶʥʳʭ 

ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ ʙʳʣʦ ʫʚʝʣʠʯʝʥʦ ʠ ʩʦ-

ʩʪʘʚʣʷʣʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

4,8Ñ0,57%, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ - 5,6Ñ0,59%, 

ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʟʜʦʨʦ-

ʚʦʛʦ ʞʠʚʦʪʥʦʛʦ.  

ʂʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ʫʤʝʥʴʰʘ-

ʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʣʝʯʝ-

ʥʠʷ. ɼʦ ʨʘʩʯʠʩʪʢʠ ʢʦʧʳʪʝʮ ʧʦʢʘʟʘʪʝʣʴ 

ʜʦʩʪʠʛʘʣ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ. ɼʘʣʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʤʬʦʮʠʪʦʚ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʦʩʴ ʠ ʥʘ 

ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ ʜʦʩʪʠʛʣʦ ʚ 

ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ 53,7Ñ1,29%, ʚ ʦʧʳʪʥʦʡ - 

46,8Ñ0,99%.   

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʢʦ-ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ 

ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʆʆʆ 

çɹʝʣʦʥʦʩʦʚʩʢʦʝè ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʙʦʣʝʟʥʠ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-

ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ 

ʋʨʘʣʘ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ.   

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʪʠʢʣʠʥ ʩʧʨʝʷ ʠ 

ʙʠʦʭʝʣʘʪ-ʛʝʣʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ 

ʷʟʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʢʦʧʳʪʝʮ ʫ 

ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘ 16,8Ñ1,44 

ʩʫʪʢʠ.  
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ   ʣʝʯʝʥʠʷ ʛʥʦʡʥʦ-

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-

ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ ʚ ʆʆʆ çɹʝʣʦʥʦʩʦʚʩʢʦʝè ɽʪʢʫʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʘʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ ʢʦʨʦʚ ʩ ʷʟʚʝʥʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʚ 

ʦʙʣʘʩʪʠ ʢʦʧʳʪʝʮ. ʋ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʧʦʩʣʝ ʬʠʢʩʘʮʠʠ ʞʠʚʦʪʥʦʛʦ ʚ 

ʩʪʘʥʢʝ, ʧʨʦʚʦʜʠʣʠ ʦʨʪʦʧʝʜʠʯʝʩʢʫʶ ʨʘʩʯʠʩʪʢʫ, ʧʦʚʝʨʭʥʦʩʪʴ ʷʟʚʳ ʦʙʨʘʙʘʪʳʚʘʣʠ 3-% 

ʨʘʩʪʚʦʨʦʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʋ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷʣʠ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʦʰʢʘ ʆʩʪʨʦʚʩʢʦʛʦ (ʢʘʣʠʷ ʧʝʨʤʘʥʛʘʥʘʪʘ ʠ ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ 1: 1) ʠ 

ʥʘʣʦʞʝʥʠʝʤ ʧʦʚʷʟʢʠ. ɺʥʫʪʨʠʤʳʰʝʯʥʦ  ʚʚʦʜʠʣʠ ʘʥʪʠʙʠʦʪʠʢ  ʅʠʪʦʢʩ ï 200, ʚ ʜʦʟʝ 1 ʤʣ ʥʘ 

10ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʉʤʝʥʫ ʧʦʚʷʟʢʠ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 3 ʩʫʪʦʢ. ʋ ʢʦʨʦʚ  ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ  ʧʦʩʣʝ 

ʨʘʩʯʠʩʪʢʠ ʢʦʧʳʪʝʮ ʧʨʠʤʝʥʷʣʠ ʬʦʨʪʠʢʣʠʥ ʩʧʨʝʡ ʠ ʙʠʦʭʝʣʘʪ-ʛʝʣʴ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʠʣʠ ʚ ʚʠʜʝ 

ʘʵʨʦʟʦʣʠ ʥʘ ʧʦʨʘʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʠ ʩ ʧʦʤʦʱʴʶ ʢʠʩʪʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʜʠʥ ʨʘʟ ʚ 5-7 ʜʥʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʫ 

ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘʩʪʫʧʠʣʦ ʥʘ 19,3Ñ1,84 ʩʫʪʢʠ, ʘ ʫ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ - ʥʘ 

16,8Ñ1,44 ʩʫʪʢʠ. 

 

THE EFFICACY OF FORTIKLIN AND BIOHELAT SPRAY-GEL IN THE 

TREATMENT OF KOPYTEC DISEASE IN COWS NEAR  

 

Bezin A. N., Tsiulina E.P., Idrisova, R. R. 

Summary 

 

The aim of the research was comparative evaluation of different methods for treatment of 

purulent-necrotic kopytec lesions in cows Holstein Frisian breed. This article contains information 

about the incidence of kopytec in cows Holstein-Friesian breed in LLC "Belonosovskoe" 
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Etkulskogo district of Chelyabinsk oblast and comparative estimation of different ways to treat 

cows with ulcerous lesions in the area of kopytec. In cows the control and experimental groups after 

fixing the animal machine, conducted orthopedic clearance surface ulcers were treated with 3% 

hydrogen peroxide solution. In cows in the control group used treatment regimen using powder 

Ostrovsky (potassium permanganate and boric acid 1:1) and applying bandages. Intramuscularly 

injected antibiotic Nitox-200, at a dose of 1 ml per 10 kg of body weight. Change dressings 

conducted through 3 days. In cows the experimental group after clearing kopytec used fortiklin 

biohelat spray and gel, which inflicted in the form of aerosols on the affected participation once 

every 5-7 days.  As a result of the carried out researches it is established that the clinical recovery in 

cows in the control group came to 19.3 Ñ 1.84/day and in cows experienced group 16.8 Ñ 1.44 day. 

 

DOI 10.31588/2413-4201-1883-237-1-31-35 ʋɼʂ 631.8 

 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʋʊʀʃʀɿɸʎʀʀ ʆʈɻɸʅʀʏɽʉʂʀʍ 

ʆʊʍʆɼʆɺ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʎɽʆʃʀʊʉʆɼɽʈɾɸʑʀʍ ʇʆʈʆɼ 

 

ɹʠʢʢʠʥʠʥʘ ʃ. ʄ.-ʍ. ï ʢ.ʩ/ʭ.ʥ., ʗʧʧʘʨʦʚ ʀ.ɸ. ï ʜ.ʙ.ʥ.,  

ɼʝʛʪʷʨʝʚʘ ʀ.ɸ. ï ʜ.ʙ.ʥ., ɽʞʢʦʚ ɺ.ʆ. ï ʜ.ʚ.ʥ., ʉʫʭʘʥʦʚʘ ʀ.ʄ. ï ʢ.ʙ.ʥ. 

 

ʊʘʪʘʨʩʢʠʡ  ʅʀʀɸʍʇ ï ʦʙʦʩʦʙʣʝʥʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʌʀʎ ʂʘʟʅʎ ʈɸʅ 
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ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʫʩʣʦ-

ʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ, ʘʪ-

ʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ï ʘʢ-

ʪʫʘʣʴʥʝʡʰʘʷ ʟʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʦʙʣʝʤʦʡ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦ-

ʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʢʠ, 

ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʧʪʠʮʝʚʦʜʩʪʚʦ ʩʪʘʥʦʚʷʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʠʟ-ʟʘ ʨʘʩʪʫʱʝʛʦ 

ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʛʦʣʦʚʴʷ 

ʩʢʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʦʪʭʦʜʦʚ ï ʦʢʦʣʦ 150 ʤʣʥ. ʪ ʝʞʝʛʦʜʥʦ 

[5]. ʆʜʥʘʢʦ, ʥʝʧʨʘʚʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʥʘʚʦʟʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʸʟʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʦʧʘʩʥʦʩʪʴ ʚ ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʞʠʚʦʪ-

ʥʦʚʦʜʯʝʩʢʠʭ ʠ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢ-

ʩʦʚ. ʀʟ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʚʳʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝ-

ʩʪʚʘ, ʥʦ ʠ ʧʘʪʦʛʝʥʥʳ, ʧʨʠʨʦʜʥʳʝ ʠ ʩʠʥʪʝ-

ʪʠʯʝʩʢʠʝ ʛʦʨʤʦʥʳ, ʚʝʪʝʨʠʥʘʨʥʳʝ ʧʨʦʪʠ-

ʚʦʤʠʢʨʦʙʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, 

ʢʦʪʦʨʳʝ ʚʦʚʨʝʤʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʨʠʩʢʠ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴ-

ʰʠʝ ʦʙʲʝʤʳ ʥʘʚʦʟʘ ʷʚʣʷʶʪʩʷ ʨʘʩʩʘʜʥʠʢʦʤ 

ʛʝʣʴʤʠʥʪʦʚ ʠ ʤʫʭ [9,10].  

ʂʘʢ ʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ, ʩʚʝ-

ʞʠʡ ʥʘʚʦʟ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʘʣʦ-

ʵʬʬʝʢʪʠʚʝʥ ʠ ʚʨʝʜʝʥ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʩʦʜʝʨ-

ʞʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʘʟʦʪʘ  (ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʘʟʦʪʘ 

ʧʦʛʣʦʱʘʶʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʝʞʝʤ ʥʘʚʦʟʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʠʟʙʳʪʦʯʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ) ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʚʝʞʠʡ ʥʘʚʦʟ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʜ-

ʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʥʝʦʙʭʦʜʠʤʳ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʨʝʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʦʪʭʦʜʘʤʠ.  

ɺʦʟʨʘʩʪʘʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝ-

ʥʠʷ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʩʚʷʟʳʚʘʶʪ ʘʛʨʦʭʠ-
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ʤʠʶ ʩ ʵʢʦʣʦʛʠʝʡ. ʇʦʚʳʰʘʝʪʩʷ ʨʦʣʴ ʘʛʨʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʚʳʧʦʣʥʝʥʠʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʫʯ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʢʘʟʘʥʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʚ ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʘʢ-

ʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʚ ʩʚʷʟʠ ʩ ʦʪʢʨʳʪʠʝʤ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ 

[1,2]. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʤʠ ʢʘʯʝʩʪʚʦ ʮʝʦʣʠʪʦʚʦʛʦ ʩʳʨʴʷ ʠ 

ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʳʩʦʢʠʝ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʀʦʥʦʦʙʤʝʥʥʘʷ (ʢʘʪʠʦʥʦʦʙʤʝʥʥʘʷ) ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʦʧʨʝʜʝ-

ʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʜʣʷ 

ʦʯʠʩʪʢʠ ʧʠʪʴʝʚʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʘʤʤʦ-

ʥʠʷ, ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʝʟʦʜʦʨʘʮʠʠ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʫʰʠʪʝʣʷ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʷʭ [3,4,6,8].  

ɺ ʭʦʜʝ ʨʘʟʣʠʯʥʳʭ ʦʧʳʪʦʚ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʮʝʦʣʠʪʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ-

ʛʣʦʱʘʪʴ ʚʨʝʜʥʳʝ ʛʘʟʳ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʧʦ-

ʤʝʪʘ: ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ 1 ʤ
2
 ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʤʝʪʘ 300 ʛ ʮʝʦʣʠʪʘ (ʠʣʠ 2 ʛ/500 ʛ ʧʦ-

ʤʝʪʘ) ʧʨʦʮʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʛʘʟʦʚ, ʦʙʨʘʟʦ-

ʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʦʪʭʦʜʦʚ  (ʅ2S ï 0,91 ʤʛ ʠ NH3-N ï 

2,25 ʤʛ), ʩʦʩʪʘʚʠʣ ʅ2S ï 44,2% ʠ NH3N ï 

28,6%. ʇʨʠ ʥʘʥʝʩʝʥʠʠ 1500 ʛ ʮʝʦʣʠʪʘ, 

ʧʨʦʮʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʚʦʟʨʦʩ 

ʜʦ ʅ2S ï 85,9% ʠ NH3-N ï 80,0 %.  

ʇʦ ʜʘʥʥʳʤ ʅ.ʌ.ʏʝʣʠʰʝʚʘ ʠ ʜʨ. 

(1987), ʧʨʠ ʧʨʦʧʫʩʢʘʥʠʠ 200-500 ʦʙʲʝʤʦʚ 

ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʪʠʮʝʬʘʙʨʠʢʠ ʯʝʨʝʟ ʦʜʠʥ 

ʦʙʲʝʤ ʮʝʦʣʠʪʦʚʦʛʦ ʪʫʬʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʤ-

ʤʠʘʢʘ ʩʥʠʟʠʣʦʩʴ ʩ 10,0-40,0 ʤʛ/ʣ ʜʦ 2,0 

ʤʛ/ʣ. ʉʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʩʪʦʯʥʦʡ ʚʦʜʳ ʩʦ-

ʩʪʘʚʠʣʘ 95,0%. ʇʨʠ ʵʪʦʤ ʚ ʮʝʦʣʠʪʦʚʦʤ 

ʪʫʬʝ ʚʦʟʨʦʩʣʦ ʩʦʜʝʨʞʘʥʠʝ ʘʤʤʦʥʠʷ ʜʦ 1,0-

1,5% [7]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʝ ʤʝʩʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʮʝʦʣʠʪʩʦʜʝʨʞʘ-

ʱʠʭ ʧʦʨʦʜ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 2010-2012 

ʛʛ. ʧʫʪʝʤ ʟʘʢʣʘʜʢʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ 

ʚ ʩʦʩʫʜʘʭ ɺʘʛʥʝʨʘ.  

ʕʢʩʧʝʨʠʤʝʥʪ ʟʘʢʣʘʜʳʚʘʣʠ ʚ ʪʨʝʭ-

ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʦʯʚʘ ï ʩʝʨʘʷ ʣʝʩʥʘʷ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ. ʆʧʳʪʥʘʷ ʢʫʣʴʪʫʨʘ ï ʛʨʝʯʠʭʘ.  

ʎʝʦʣʠʪʩʦʜʝʨʞʘʱʫʶ ʧʦʨʦʜʫ ʊʘʪʘʨ-

ʩʢʦ-ʐʘʪʨʘʰʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʝʩ-

ʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʤʦʣʘ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ (ʂʈʉ) ʚ ʩʦʦʪʥʦʰʝ-

ʥʠʠ 1:300. ʇʦʣʫʯʝʥʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʫʜʦʙ-

ʨʝʥʠʝ ʧʦʩʣʝ ʧʨʦʩʫʰʠʚʘʥʠʷ ʨʘʟʤʘʣʳʚʘʣʠ ʩ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 1,5-2,0 ʤʤ.  

ʂʦʤʧʣʝʢʩʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʂʋ) ʚ ʜʦ-

ʟʘʭ 10, 15 ʠ 20 ʪ/ʛʘ ʠ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʫʶ 

ʧʦʨʦʜʫ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʜʦʟʘʭ ʩʦʚʤʝʩʪʥʦ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ (NPK) ʚʥʦ-

ʩʠʣʠ ʚ ʧʦʯʚʫ ʚ ʧʝʨʠʦʜ ʥʘʙʠʚʢʠ ʩʦʩʫʜʦʚ. 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚ ʧʨʝʜʝ-

ʣʘʭ 70-75% ʦʪ ʧʦʣʥʦʡ ʧʦʣʝʚʦʡ ʚʣʘʛʦʝʤʢʦ-

ʩʪʠ ʧʫʪʝʤ ʨʝʛʫʣʷʨʥʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʠ ʧʦ-

ʣʠʚʘ.  

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 

- ʧʦʣʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ; 

- ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʂʋ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʙʝʟ ʥʠʭ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ 

ʥʘ ʜʠʥʘʤʠʢʫ ʟʘʧʘʩʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣ ʟʘʣʦʞʝʥ ʚʘʨʠʘʥʪ ʩ ʮʝʦ-

ʣʠʪʩʦʜʝʨʞʘʱʝʡ ʧʦʨʦʜʦʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

NPK.   

ʈʝʩʧʠʨʘʪʦʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠ-

ʚʘʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʉʆ2, ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʩ 

100 ʩʤ
2
 ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʚʥʝʩʝʥʥʦʛʦ, ʢʘʢ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠ-

ʷʤʠ, ʪʘʢ ʠ ʙʝʟ ʥʠʭ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʮʝʦʣʠʪ-

ʩʦʜʝʨʞʘʱʝʡ ʧʦʨʦʜʦʡ ʧʦ ʬʦʥʫ NPK ʥʘ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ (ʪʘʙʣʠʮʘ). ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

(78,8-82,4 ʤʛ ʉʆ2/100 ʛ*24 ʯ) 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ 

ʦʪʤʝʯʘʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʂʋ ʥʘ ʬʦʥʝ 

NPK, ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʘ 

ʩʦʩʪʘʚʠʣʦ ʥʘ 1,1; 1,2 ʠ 4,7 ʤʛ ʉʆ2/100 ʛ*24 

ʯ ʠʣʠ ʥʘ 2,2; 2,3 ʠ 5,8 ʤʛ ʉʆ2/100 ʛ*24 ʯ 

ʧʦʯʚʳ ʢ ʢʦʥʪʨʦʣʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʥʝ-

ʩʝʥʥʳʤ ʜʦʟʘʤ 10; 15 ʠ 20 ʪ/ʛʘ. 
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ʊʘʙʣʠʮʘ ï ɼʠʥʘʤʠʢʘ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʘʟʦʪʘ 

 ̄

ʧ/ʧ 

ɺʘʨʠʘʥʪʳ ɺʳʜʝʣʝʥʦ ʉʆ2  ʩ 

100 ʩʤ
2
 ʟʘ 24 

ʯʘʩʘ, ʤʛ 

N-NO3, ʤʛ/100 ʛ N-Nʅ4, ʤʛ/100 ʛ 

1 ʂʦʥʪʨʦʣʴ 76,6 7,5 0,57 

2 ʂʋ 10 ʪ/ʛʘ 78,4 22,0 0,72 

3 ʂʋ 15 ʪ/ʛʘ 78,5 22,8 0,76 

4 ʂʋ 20 ʪ/ʛʘ 78,8 23,6 1,05 

5 NPK 200 ʤʛ/ʢʛ ï ʬʦʥ 77,7 18,6 0,72 

6 ʌʦʥ + ʂʋ 10 ʪ/ʛʘ 78,8 25,0 0,90 

7 ʌʦʥ + ʂʋ 15 ʪ/ʛʘ 78,9 30,7 0,96 

8 ʌʦʥ + ʂʋ 20 ʪ/ʛʘ 82,4 35,7 1,21 

9 ʌʦʥ + ʎʇ 10 ʪ/ʛʘ 77,9 24,0 0,86 

10 ʌʦʥ + ʎʇ 15 ʪ/ʛʘ 78,1 29,0 0,91 

11 ʌʦʥ + ʎʇ 20 ʪ/ʛʘ 78,1 31,0 1,14 

 ʅʉʈ0,5 0,19 0,96 0,013 

 

ʇʦʜʦʙʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʘʣʠ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʜʥʦʛʦ ʂʋ, ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 1,8; 

1,9 ʠ 2,2 ʤʛ ʉʆ2/100 ʛ*24 ʯ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʘʥʘʣʦʛʠʯʥʳʤ ʜʦʟʘʤ ʢ ʢʦʥʪʨʦʣʶ. ʆʜʥʘʢʦ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʂʋ ʧʦ ʬʦʥʫ NPK, ʙʳʣʘ 

ʚʳʩʦʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʥʝʩʝʥʠʝʤ ʦʜʥʦʛʦ 

ʂʋ ï ʥʘ 0,4; 0,4 ʠ 3,6 ʤʛ ʉʆ2/100 ʛ*24 ʯ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣ 

ʟʘʣʦʞʝʥ ʚʘʨʠʘʥʪ ʩ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʝʡ 

ʧʦʨʦʜʦʡ ʚ ʪʝʭ ʞʝ ʜʦʟʘʭ 10; 15 ʠ 20 ʪ/ʛʘ, 

ʢʦʪʦʨʳʝ ʚʥʦʩʠʣʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ʂʦʣʠʯʝʩʪʚʦ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʣʦʱʘʜʴʶ 100 ʩʤ
2
, 

ʚʦʟʨʦʩʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʥʘ 0,2; 0,4 

ʠ 0,4 ʤʛ ʉʆ2/100 ʛ*24 ʯ, ʘ ʩ ʢʦʥʪʨʦʣʝʤ ï ʥʘ 

1,3; 1,5 ʠ 1,5 ʤʛ ʉʆ2/100 ʛ*24 ʯ ʧʦʯʚʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʂʋ, ʚʥʝʩʝʥʥʦʛʦ ʧʦ ʬʦʥʫ NPK 

ʠ ʙʝʟ ʥʝʛʦ, ʙʳʣʠ ʥʠʟʢʠʤʠ ï ʥʘ 0,5; 0,4 ʠ 0,7 

ʤʛ ʉʆ2/100 ʛ*24 ʯ ʠ ʥʘ 0,9; 0,8 ʠ 4,3 ʤʛ 

ʉʆ2/100 ʛ*24 ʯ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʦʟʨʘʩʪʘʶʱʠʤ ʜʦʟʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʩʧʠʨʘʪʦʨʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʦʢʘʟʳʚʘʣʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʫʜʦʙʨʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ 

ʚʦʟʨʘʩʪʘʣʘ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟ ʥʘ ʬʦʥʝ 

NPK. ʇʦʜ ʚʣʠʷʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙ-

ʨʝʥʠʷ ʠ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʝʡ ʧʦʨʦʜʳ ʚ 

ʧʦʯʚʝ ʚʦʟʨʦʩʣʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʘʟʦʪʘ. ʅʘʠʙʦʣʴʰʝʝ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ 

ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ (N-NO3) ʦʪʤʝʯʘʣʠ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʚʥʝ-

ʩʝʥʥʦʛʦ ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝ-

ʥʠʝʤ, ʠ  ʩʦʩʪʘʚʠʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ 

ï ʥʘ 6,4; 12,1 ʠ 17,1 ʤʛ/100 ʛ, ʘ ʩ ʢʦʥʪʨʦʣʝʤ 

ï ʥʘ 17,5; 23,2 ʠ 28,2 ʤʛ/100 ʛ ʧʦʯʚʳ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ ʜʦʟʘʤ. ʇʦʣʫ-

ʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ N-NO3 ʙʳʣʠ ʚʳʩʦʢʠʤʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʤʝʥʷʣʠ ʦʜʥʦ ʂʋ ï ʥʘ 3,0; 7,9 ʠ 12,1 

ʤʛ/100 ʛ ʧʦʯʚʳ, ʠ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʝ ʧʦ-

ʨʦʜʳ ʧʦ ʬʦʥʫ NPK ï ʥʘ 1,0; 1,7 ʠ 4,7 

ʤʛ/100 ʛ ʧʦʯʚʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʟʘʤ 10, 

15 ʠ 20 ʪ/ʛʘ.  

ʇʦʚʳʰʝʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʧʨʦ-

ʠʩʭʦʜʠʣʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʝʦʣʠʪʩʦʜʝʨʞʘ-

ʱʝʡ ʧʦʨʦʜʳ ʠ ʩʦʩʪʘʚʠʣʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʦʥʘ ï ʥʘ 5,4; 10,4 ʠ 12,4 ʤʛ/100 ʛ, ʢʦʥ-

ʪʨʦʣʷ ï ʥʘ 16,5; 21,5 ʠ 23, 5 ʤʛ/100 ʛ ʧʦʯʚʳ. 

ʇʦʢʘʟʘʪʝʣʠ N-NO3 ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʚʘʨʠʘʥʪʦʚ, ʛʜʝ ʚʥʦʩʠʣʠ ʦʜʥʦ 

ʢʦʤʧʣʝʢʩʥʦʝ ʫʜʦʙʨʝʥʠʝ ï ʥʘ 2,0; 6,2 ʠ 7,4 

ʤʛ/100 ʛ ʧʦʯʚʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʟʘʤ. 

ʉʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʮʝʦ-

ʣʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ 

ʩʦʨʙʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʘʪʠʦʥʫ ʘʤʤʦ-

ʥʠʷ. ʇʨʝʜʦʭʨʘʥʷʷ ʦʪ ʧʨʦʮʝʩʩʦʚ ʥʠʪʨʠʬʠ-

ʢʘʮʠʠ ʠ ʧʦʪʝʨʴ ʠʟ ʧʦʯʚʳ, ʮʝʦʣʠʪʳ ʧʦʩʪʝ-

ʧʝʥʥʦ ʦʪʜʘʶʪ ʘʤʤʦʥʠʡ ʨʘʩʪʝʥʠʷʤ ʚ ʪʝʯʝ-

ʥʠʝ ʚʝʛʝʪʘʮʠʠ. ʇʦʜʦʙʥʳʤ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘ-

ʜʘʣʦ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʫʜʦʙʨʝʥʠʝ. ʅʘʠʙʦʣʴ-

ʰʝʝ (0,90-1,21 ʤʛ/100 ʛ) ʧʦʚʳʰʝʥʠʝ ʘʤʤʠ-

ʘʯʥʦʛʦ ʘʟʦʪʘ (N-Nʅ4) ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʂʋ ʧʦ ʬʦʥʫ NPK ï ʥʘ 0,18; 0,24 
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ʠ 0,49 ʤʛ/100 ʛ ʢ ʬʦʥʫ, ʘ ʢ ʢʦʥʪʨʦʣʶ ï ʥʘ 

0,33; 0,39 ʠ 0,64 ʤʛ/100 ʛ ʧʦʯʚʳ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ ʜʦʟʘʤ.  

ʇʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ N-Nʅ4 

ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥ-

ʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʚʥʦʩʠʣʠ ʦʜʥʦ ʂʋ ï ʥʘ 

0,18; 0,2 ʠ 0,16 ʠ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʝ 

ʧʦʨʦʜʳ ʧʦ NPK ï ʥʘ 0,04; 0,05 ʠ 0,07 

ʤʛ/100 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʜʦʙʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʝʡ ʧʦ-

ʨʦʜʳ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʩʪʘʚʠʣʦ ʥʘ 0,14; 0,19 ʠ 0,42 ʤʛ/100 ʛ, ʩ 

ʢʦʥʪʨʦʣʝʤ ï ʥʘ 0,29; 0,34 ʠ 0,42 ʤʛ/100 ʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʟʘʤ 10, 15 ʠ 20 ʪ/ʛʘ. ʇʦ-

ʢʘʟʘʪʝʣʠ N-Nʅ4 ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʚʥʦʩʠʣʠ 

ʦʜʥʦ ʂʋ ï ʥʘ 0,14; 0,15 ʠ 0,09 ʤʛ/100 ʛ 

ʧʦʯʚʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ ʜʦ-

ʟʘʤ. ʅʘʢʦʧʣʝʥʠʝ ʦʙʤʝʥʥʦʛʦ ʘʤʤʦʥʠʷ ʚ 

ʚʘʨʠʘʥʪʘʭ ʩ ʦʜʥʠʤ ʂʋ ʙʳʣʦ ʥʘʠʤʝʥʴʰʠʤ. 

ʋʚʝʣʠʯʝʥʠʝ ʝʛʦ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʦ ʥʘ 0,15; 0,19 ʠ 0,48 

ʤʛ/100 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ 

ʜʦʟʘʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʜʣʷ 

ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʇʨʠ ʵʪʦʤ ʨʝʰʘʣʠʩʴ ʪʘʢʠʝ 

ʚʘʞʥʳʝ ʟʘʜʘʯʠ, ʢʘʢ ʦʯʠʩʪʢʘ ʩʪʦʢʦʚ ʞʠʚʦʪ-

ʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪ ʪʦʢʩʠʯʥʳʭ 

ʚʝʱʝʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʛʘʱʝʥʠʷ ʧʨʠ-

ʨʦʜʥʳʭ ʮʝʦʣʠʪʦʚ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʢʦʤ-

ʧʣʝʢʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʳʣʦ ʧʦ-

ʣʫʯʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʚʘʣʦ 

ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʥʦʩʠʤʳʭ ʚ ʧʦʯʚʫ ʫʜʦʙʨʝʥʠʡ.  

ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʘʢʪʠʚʠ-

ʟʘʮʠʠ ʚ ʥʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ï 

ʫʣʫʯʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦ-

ʬʣʦʨʳ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦ ʩʦʩʪʦʷʥʠʝ 

ʧʦʯʚʝʥʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ.   
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ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʋʊʀʃʀɿɸʎʀʀ ʆʈɻɸʅʀʏɽʉʂʀʍ ʆʊʍʆɼʆɺ ʉ 

ʇʈʀʄɽʅɽʅʀɽʄ ʎɽʆʃʀʊʉʆɼɽʈɾɸʑʀʍ ʇʆʈʆɼ 
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ʈʝʟʶʤʝ 

 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʝʡ 

ʧʦʨʦʜʳ, ʥʘʩʳʱʝʥʥʦʡ ʧʦʣʝʟʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʪʦʢʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʘ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʧʦʚʳʰʝʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ï ʥʘ 1,1-4,7 ʤʛ 

ʉʆ2/100 ʛ*24 ʯ, ʦʪʤʝʯʘʣʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʚʥʝʩʝʥʥʦʛʦ ʧʦ ʬʦʥʫ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ.  

 

ECO-EFFICIENCY OF RECYCLING OF ORGANIC WASTE WITH THE USE OF ZEOLITE-

CONTAINING ROCKS 

 

Bikkinina L.M.-H., Yapparov I.A., Degtyareva I.A., Ezhkov V.O., Sukhanova I.M. 

Summary 

 

The results of the study revealed a positive effect of zeolite-containing rocks, saturated with 

useful components of livestock complexes effluents, on the content of mineral nitrogen in the soil, 

the vital activity of soil microorganisms. Established the greatest increase of respiratory activity of 

soil on 1,1-4,7 mg of CO2/100 g*24 h at use of complex fertilizer on a background of mineral 

fertilizers. Similarly, a significant replenishment of nitrate nitrogen (N-NO3) and ammonia (N-

NH4) was obtained under the influence of complex fertilizer, introduced together with mineral 

fertilizer. 
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(ɸʅʋʃʕʂʊʆʄʀʀ), VERSUS ʏɸʉʊʀʏʅɸʗ ɼʀʉʂʕʂʊʆʄʀʗ ʇʈʀ ʍʈʆʅʀʏɽʉʂʀʍ 

ʇʈʆʊʈʋɿʀʗʍ ʄɽɾʇʆɿɺʆʅʂʆɺʓʍ ɼʀʉʂʆɺ ɺ ɻʈʋɼʆʇʆʗʉʅʀʏʅʆʄ ʆʊɼɽʃɽ 

ʋ ʉʆɹɸʂ 

 

ɹʘʪʪʘʨʘʡ ɹʠʰʘʣ - ʘʩʧʠʨʘʥʪ 

 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘè 
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ɼʠʩʢʦʧʘʪʠʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʚʳʟʳʚʘʶ-

ʱʝʡ ʧʘʨʝʟʳ ʠ ʧʘʨʘʣʠʯʠ ʫ ʩʦʙʘʢ [2]. ʀʩʪʦ-

ʨʠʯʝʩʢʠ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʪʠʧʘ ʜʝʛʝʥʝʨʘʪʠʚ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ. 

ʏʘʱʝ ʚʩʝʛʦ ʟʘʙʦʣʝʚʘʥʠʝ ʤʝʞʧʦʟʚʦʥʦʯʥʳʭ 

ʜʠʩʢʦʚ ʪʠʧʘ I ʠʣʠ ʵʢʩʪʨʫʟʠʷ ʤʝʞʧʦʟʚʦʥʦʯ-

ʥʳʭ ʜʠʩʢʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʭʦʥʜʨʦʜʠʩʪʨʦ-

ʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʩʦʙʘʢ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚʳʭʦʜ ʧʫʣʴʧʦʟʥʦʛʦ ʷʜʨʘ ʯʝʨʝʟ ʚʩʝ ʩʣʦʠ ʜʝ-

ʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦʬʠʙʨʦʟʥʦʛʦ ʢʦʣʴʮʘ ʚ ʧʦ-

ʟʚʦʥʦʯʥʳʡ ʢʘʥʘʣ [1]. ɹʦʣʝʟʥʴ ʤʝʞʧʦʟʚʦʥ-
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ʢʦʚʦʛʦ ʜʠʩʢʘ ʪʠʧʘ II ʠʣʠ ʧʨʦʪʨʫʟʠʷ ʤʝʞʧʦ-

ʟʚʦʥʦʯʥʦʛʦ ʜʠʩʢʘ ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 

ʥʝʭʦʥʜʨʦʜʠʩʪʨʦʬʠʯʥʳʭ ʩʦʙʘʢʢʨʫʧʥʳʭ ʧʦ-

ʨʦʜ [3,4,5,6,7]. ʆʩʣʘʙʣʝʥʥʦʝ ʛʠʧʝʨʪʨʦʬʠ-

ʨʦʚʘʥʥʦʝ ʬʠʙʨʦʟʥʦʝ ʢʦʣʴʮʦʩʤʝʱʘʝʪʩʷ 

ʜʦʨʩʘʣʴʥʦ ʚ ʧʦʟʚʦʥʦʯʥʳʡ ʢʘʥʘʣ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʭʨʦʥʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ 

ʢʦʤʧʨʝʩʩʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʉʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳʣʝʯʝʥʠʷ-

ʛʨʳʞʠ ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʜʠʩʢʘ ʚ ʛʨʫʜʦʧʦ-

ʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ, ʚʢʣʶʯʘʷ ʛʝʤʠʣʘʤʠʥʵʢ-

ʪʦʤʠʶ ʩ ʘʥʫʣʝʢʪʦʤʠʝʡ, ʜʦʨʩʘʣʴʥʫʶ ʣʘ-

ʤʠʥʵʢʪʦʤʠʶ ʠ ʧʘʨʮʠʘʣʴʥʫʶ ʣʘʪʝʨʘʣʴʥʫʶ 

ʢʦʨʧʵʢʪʦʤʠʶ [1,2]. ʕʪʠ ʤʝʪʦʜʳ ʯʘʩʪʦ ʪʝʭ-

ʥʠʯʝʩʢʠ ʩʣʦʞʥʳ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʠʚʘʶʪʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʫʯʘʩʪʢʠ ʢʦʤʧʨʝʩʩʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦ-

ʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟʧʨʠʤʝʥʝʥʠʷ-

ʛʝʤʠʣʘʤʠʥʵʢʪʦʤʠʠ ʩ ʨʝʟʝʢʮʠʝʡ ʬʠʙʨʦʟ-

ʥʦʛʦ ʢʦʣʴʮʘ (ʘʥʫʣʵʢʪʦʤʠʠ) ʠ ʛʝʤʠʣʘ-

ʤʠʥʵʢʪʦʤʠʠ ʩ ʯʘʩʪʠʯʥʦʡʜʠʩʢʵʢʪʦʤʠʝʡʧʨʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʧʨʦʪʨʫʟʠʷʭ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ 

ʜʠʩʢʦʚ ʚ ʛʨʫʜʦʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ ʫ ʩʦʙʘʢ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʣʝʯʝʥʠʠ 

ʙʦʣʴʥʳʭ ʩʦʙʘʢ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʤʝʞʧʦʟʚʦʥ-

ʢʦʚʳʭ ʜʠʩʢʦʚ, ʧʨʦʚʦʜʠʚʰʠʤʩʷ ʥʘ ʢʘʬʝʜʨʝ 

ɺʝʪʝʨʠʥʘʨʥʦʡ ʭʠʨʫʨʛʠʠ ʄʦʩʢʦʚʩʢʦʡ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʘʢʘʜʝʤʠʠ - ʄɺɸ ʠʤ. ʂ.ʀ. ʉʢʨʷ-

ʙʠʥʘ. ɹʳʣʠ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

ʧʦʨʦʜʘ, ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʧʝʨʘʮʠʠ, ʧʦʣ, 

ʤʘʩʩʘ ʪʝʣʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʜʠ-

ʘʛʥʦʩʪʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʂʊ ʠʣʠ 

ʄʈʊ), ʧʦʨʘʞʝʥʥʳʡ ʤʝʞʧʦʟʚʦʥʢʦʚʳʡ ʜʠʩʢ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʦʩʣʦʞʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ. ʅʝʚʨʦʣʦ-

ʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʦʮʝʥʠʚʘʣʠ ʧʦ ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʦʡ ʦʮʝʥʢʝ ʌʨʘʥʢʝʣʷ, ʢʦʪʦʨʘʷ ʦʧʨʝ-

ʜʝʣʷʣʘʩʴ ʢʘʢ ʧʘʨʘʧʣʝʛʠʷ ʙʝʟ ʛʣʫʙʦʢʦʡ 

ʥʦʮʠʮʝʧʮʠʠ (ʩʪʝʧʝʥʴ 0), ʧʘʨʘʧʣʝʛʠʷ ʙʝʟ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʥʦʮʠʮʝʧʮʠʠ (ʩʪʝʧʝʥʴ 1), 

ʧʘʨʘʧʣʝʛʠʷ ʩ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ ʥʦʮʠʮʝʧ-

ʮʠʝʡ (ʩʪʝʧʝʥʴ 2), ʥʝʘʤʙʫʣʘʪʦʨʥʳʡ ʧʘʨʘʧʘ-

ʨʝʟ (ʩʪʝʧʝʥʴ3), ʘʤʙʫʣʘʪʦʨʥʳʡ ʧʘʨʘʧʘʨʝʟ ʠ 

ʘʪʘʢʩʠʷ (ʩʪʝʧʝʥʴ 4), ʩʧʠʥʘʣʴʥʘʷ ʛʠʧʝʨʝʩʪʝ-

ʟʠʷ (ʩʪʝʧʝʥʴ5) ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʜʠʩʬʫʥʢʮʠʠ 

ʠ ʙʦʣʠ (ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʥʦʨʤʘʣʴʥʘʷ). 

ɼʣʷ ʄʈʊ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʦʤʦʛʨʘʬ 1.0 

Tesla (1.0T; Siemens) e-film work station ʠ 

ʂʊ Siemens (64-bit RadiAnt DICOM 

Viewer). ɾʠʚʦʪʥʳʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʥʘ 

ʚʳʷʚʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʪʨʫʟʠʡ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ ʚ 

ʛʨʫʜʦʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ. ʇʦ ʄʈʊ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠ-

ʚʘʣʠʩʴ ʩʪʝʧʝʥʴ ʢʦʤʧʨʝʩʩʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ 

ʠ ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ  

ʠʥʪʨʘʧʘʨʝʥʭʠʤʘʣʴʥʦʛʦ ʄʈ ʩʠʛʥʘʣʘ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʘʢ ʬʦʢʘʣʴʥʳʝ ʠʥʪʨʘʧʘʨʝʥ-

ʭʠʤʘʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ 

ʨʘʟʣʠʯʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ʛʠʧʝʨ- ʠʣʠ 

ʛʠʧʦʠʥʪʝʥʩʠʚʥʦʩʪʴ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʥʦʨʤʘʣʴʥʦʡ ʧʘʨʝʥʭʠʤʦʡ 

ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 

ʢʦʤʧʨʝʩʩʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʦʩʪʘʚʰʘʷʩʷ 

ʥʝʢʦʤʧʨʝʩʩʠʨʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʚ ʧʨʦʤʝ-

ʞʫʪʢʝʥʘʭʦʞʜʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ 

ʢʦʤʧʨʝʩʩʠʠ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

T2-ʚʟʚʝʰʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʚ ʧʦʧʝʨʝʯ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʆʩʪʘʚʰʘʷʩʷ ʦʙʣʘʩʪʴ ʩʧʠʥ-

ʥʦʛʦ ʤʦʟʛʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʝʛʤʝʥʪʘ ʢʦʤʧʨʝʩʩʠʠ 

ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʨʘʟʜʝʣʝʥʥʘʷ ʥʘ ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʚ ʩʦʩʝʜʥʝʤ ʩʝʛʤʝʥʪʝ 

ʙʝʟ ʢʦʤʧʨʝʩʩʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. 

ʆʧʝʨʘʮʠʷ ʛʝʤʠʣʘʤʠʥʵʢʪʦʤʠʠ ʩ 

ʨʝʟʝʢʮʠʝʡ ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʴʮʘ (ʘʥʫʣʵʢʪʦ-

ʤʠʠ) (ɻɸ) ʚʢʣʶʯʘʣʘ ʚʳʧʦʣʥʝʥʠʝ ʛʝʤʠʣʘ-

ʤʠʥʵʢʪʦʤʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪ-

ʥʦʛʦ ʜʦʨʩʦʣʘʪʝʨʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ, ʧʦʩʣʝ 

ʯʝʛʦ ʧʨʦʪʨʫʜʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʬʠʙʨʦʟʥʦʛʦ 

ʢʦʣʴʮʘ ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʜʠʩʢʘ ʙʳʣʘ ʢʦʣ-

ʣʘʙʠʨʦʚʘʥʘ ʠ ʫʜʘʣʝʥʘ ʣʝʟʚʠʝʤ ˉ 11. 

ʆʧʝʨʘʮʠʷ ʛʝʤʠʣʘʤʠʥʵʢʪʦʤʠʠ ʩ ʧʘʨ-

ʮʠʘʣʴʥʦʡ ʜʠʩʢʵʢʪʦʤʠʝʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʛʝʤʠʣʘʤʠʥʵʢʪʦ-

ʤʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʣʘʪʝʨʘʣʴʥʳʤ ʜʦʩʪʫ-

ʧʦʤ ʢ ʤʝʞʧʦʟʚʦʥʢʦʚʦʤʫ ʜʠʩʢʫ. ʇʨʦʧʠʣ 

ʙʳʣ ʩʜʝʣʘʥ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʫʜʠʨʦʚʘʥʥʦʛʦ 

ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʜʠʩʢʘ ʩʦ ʩʪʦʨʦʥʳ 

ʜʦʨʩʦʣʘʪʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʧʦʟʚʦʥʦʯʥʳʭ ʢʦʥʮʝʚʳʭ ʧʣʘʩʪʠʥ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʦʡ ʬʨʝʟʳ 

(Huidamed). ʌʠʙʨʦʟʥʦʝ ʢʦʣʴʮʦ ʙʳʣʦ 

ʫʜʘʣʝʥʦ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʯʪʦʙʳ ʦʩʪʘʚʠʪʴ 

ʩʘʤʫʶ ʜʦʨʩʘʣʴʥʫʶ ʯʘʩʪʴ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ 

ʚ ʧʦʟʚʦʥʦʯʥʦʤ ʢʘʥʘʣʝ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʟʘʱʠʱʘʷ ʩʧʠʥʥʦʡ ʤʦʟʛ ʦʪ ʧʦʚʨʝʞʜʝʥʠʠʡ 

ʧʨʠ ʤʘʥʠʧʫʣʷʮʠʠ ʥʘ ʤʝʞʧʦʟʚʦʥʢʦʚʦʤ 

ʜʠʩʢʝ. ɺ ʢʦʥʮʝ, ʦʩʪʘʚʰʘʷʩʷ ʜʦʨʩʘʣʴʥʘʷ 
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ʯʘʩʪʴ ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʴʮʘ ʙʳʣʘ ʢʦʣʣʘʙʠʨʦ-

ʚʘʥʘ ʚʝʥʪʨʘʣʴʥʦ ʠ ʫʜʘʣʝʥʘ ʯʝʨʝʟ ʙʦʢʦ-

ʚʦʡʧʨʦʧʠʣ, ʜʝʢʦʤʧʨʝʩʩʠʨʫʷ ʩʧʠʥʥʦʡ ʤʦʟʛ. 

ʉ ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʙʳʣʦ ʫʜʘʣʝʥʦ ʦʪ 25 

ʜʦ 33% ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʜʠʩʢʘ ʠ ʢʦʥʮʝ-

ʚʳʭ ʧʣʘʩʪʠʥʦʢ, ʘ ʛʣʫʙʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ 

ʧʨʠʤʝʨʥʦ ʜʦ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʦʟʚʦʥʦʯʥʦʛʦ 

ʢʘʥʘʣʘ. ʉʦʙʘʢʘʤ ʙʳʣʦ ʥʘʟʥʘʯʝʥʦ ʦʛʨʘʥʠ-

ʯʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʦʪ 4 ʜʦ 6 

ʥʝʜʝʣʴ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʩʣʝ-

ʜʦʚʘʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʫʧʨʘʞ-

ʥʝʥʠʷʤ. ʇʦʩʪʦʧʝʨʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʩʣʝ-

ʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʥʘ 3-ʠʡ ʜʝʥʴ 

ʠ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʦʩʤʦʪʨʘʭ ʯʝʨʝʟ 7 ʠ 

14ʜʥʝʡ. ɼʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ ʥʘ 

21,28 35 ʠ 42 ʜʥʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ 

ʦʙʨʘʱʝʥʠʷ ʢ ʚʣʘʜʝʣʴʮʘʤ. ʉʪʘʥʜʘʨʪʥʳʝ 

ʦʧʨʦʩʳ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʟʘ ʩʦʙʘʢʘʤʠ ʙʳʣʠ 

ʟʘʜʘʥʳ ʚʣʘʜʝʣʴʮʘʤʧʦ ʪʝʣʝʬʦʥʫ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʦʧʨʦʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ ʠ 

ʩʪʝʧʝʥʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʚʦʟʥʠʢʰʠʭ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʨʝʮʠʜʠʚʦʚ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʣʝʯʝ-

ʥʠʷ 237 ʩʦʙʘʢ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʜʝʬʠʮʠ-

ʪʦʤ ʟʘ ʧʝʨʠʦʜ ʷʥʚʘʨʴ 2017ʛ. - ʦʢʪʷʙʨʴ 

2018ʛ. ʀʟ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʞʠʚʦʪʥʳʭ ʩʦʙʘʢʠ ʩ ʧʘʨʘʧʘʨʝʟʦʤ ʠ 

ʧʘʨʘʧʣʝʛʠʝʡ ʪʘʟʦʚʳʭ ʢʦʥʝʯʥʦʩʪʝʡ 

ʩʦʩʪʘʚʣʷʣʠ ʩʘʤʫʶ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʛʨʫʧʧʫ 

(n=115),ʩ ʘʪʘʢʩʠʝʡ ʪʘʟʦʚʳʭ ʢʦʥʝʯʥʦʩʪʠ 

(n=47), ʩ ʪʝʪʨʘʨʘʧʘʨʝʟʦʤ (n=17), ʩʪʝʪʨʘ-

ʨʘʧʣʝʛʠʝʡ (n=10) ʠ ʤʦʥʦ/ʛʝʤʠ ʧʘʨʝʟʦʤ 

(n=22),ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ, ʥʦ 

ʩ ʛʠʧʝʨʝʩʪʝʟʠʝʡ ʚ ʛʨʫʜʦ-ʧʦʷʩʥʠʯʥʦʤ 

ʦʪʜʝʣʝ (n = 12), ʛʠʧʝʨʝʩʪʝʟʠʝʡ ʚ ʰʝʡʥʦʤ 

ʦʪʜʝʣʝ (n=14) ʧʦʩʪʫʧʠʣʠ ʢ ʥʘʤ ʥʘ 

ʦʙʩʣʝʜʦʚʘʥʠʷ.  ʀʟ 237 ʩʦʙʘʢ ʫ 27 

ʧʨʦʚʦʜʠʣʦʩʴ ʪʦʣʴʢʦ ʂʊ, ʫ 84 ʪʦʣʴʢʦ ʄʈʊ ʠ 

ʫ 25 ʩʦʙʘʢ ʠ ʂʊ ʠ ʄʈʊ. ʋ ʦʩʪʘʚʰʠʭʩʷ ʞʠ-

ʚʦʪʥʳʭ ʪʦʤʦʛʨʘʬʠʷ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 

ʉʦʙʘʢʠ ʩ ʧʨʦʪʨʫʟʠʝʡ ʚ ʛʨʫʜʦʧʦ-

ʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʦʧʝʨʠ-

ʨʦʚʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻɸ (n=19) ʠʣʠ 

ɻʇɼ (n=16), ʚʢʣʶʯʘʣʠʩʴ ʚ ʥʝʚʨʦʣʦʛʠʯʝ-

ʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʷʚʠʣʦ 17 

ʩʦʙʘʢ ʩ 4-ʦʡ ʩʪʝʧʝʥʴʶ, 6 ʩʦʙʘʢ ʩ 3-ʝʡ ʩʪʝ-

ʧʝʥʴʶ,7 ʩʦʙʘʢ ʩʦ 2-ʡ ʩʪʝʧʝʥʴʶ, 3 ʩʦʙʘʢ ʩ 

1-ʡ ʩʪʝʧʝʥʴʶ ʠ 2 ʩʦʙʘʢʠ ʩ 0-ʡ ʩʪʝʧʝʥʴʶ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ. ʋ 26 ʩʦʙʘʢ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʄʈʊ, ʫ 5-ʪʠ ʂʊ, ʘ ʫ 4-ʭ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠ ʂʊ ʠ ʄʈʊ.ʋ 18-ʠ  ʠʟ 35 

ʩʦʙʘʢ ʙʳʣʘ ʚʳʷʚʣʝʥʘ1ʧʨʦʪʨʫʟʠʷ ʤʝʞʧʦ-

ʟʚʦʥʦʯʥʦʛʦ ʜʠʩʢʘ, ʚʳʟʳʚʘʶʱʘʷ ʥʝʚʨʦʣʦ-

ʛʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ, ʫ 12ʩʦʙʘʢ ï 2 ʧʨʦʪʨʫ-

ʟʠʠ ʠ ʫ 5-ʠ ʩʦʙʘʢ ʙʳʣʦ 3ʧʨʦʪʨʫʟʠʠ. ʅʘ 

ʄʈʊ ʙʳʣʠʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʠʥʪʨʘʧʘ-

ʨʝʥʭʠʤʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʫ 4 

ʩʦʙʘʢ. ʀʟ 32 ʩʦʙʘʢ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ, 23 (65,7%) ʙʳʣʠ ʢʨʫʧʥʳʭ ʥʝ-

ʭʦʥʜʨʦʜʠʩʪʨʦʬʠʯʥʳʭ ʧʦʨʦʜ (ʩʨʝʜʥʠʡ ʚʦʟ-

ʨʘʩʪ 8 ʣʝʪ) ʠ 12 (34,3%) - ʭʦʥʜʨʦʜʠʩʪʨʦ-

ʬʠʯʥʳʭ ʧʦʨʦʜ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 7,5 ʣʝʪ). 

ʇʦʨʦʜʘ ʥʝʤʝʮʢʘʷ ʦʚʯʘʨʢʘ ʙʳʣʘ ʥʘʠʙʦʣʝʝ 

ʧʦʜʚʝʨʞʝʥʘ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ (7 ʩʦ-

ʙʘʢ). ʉʠʤʧʪʦʤʳ ʠʤʝʣʠ ʩʨʝʜʥʶʶ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʦʪ 2-ʭ ʥʝʜʝʣʴ ʜʦ 2-ʭ ʤʝʩʷʮʝʚ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʘʥʘʤʥʝʟʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ ʙʳʣʠ ʦʪ-

ʤʝʯʝʥʳ ʩʠʤʧʪʦʤʳ ʜʠʩʢʦʧʘʪʠʡ. ɺʩʝ ʩʦʙʘʢʠ 

ʧʦʣʫʯʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ (ʩʪʝ-

ʨʦʠʜʥʳʝ ʠʣʠ ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘ-

ʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ), ʥʦ ʥʠ ʫ ʦʜʥʦʡ ʩʦ-

ʙʘʢʠ ʥʝ ʙʳʣʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ. ɻʝʤʠʣʘʤʠʥʵʢʪʦʤʠʷ ʩ ʨʝʟʝʢ-

ʮʠʝʡ ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʴʮʘ (ʘʥʫʣʵʢʪʦʤʠʠ).  

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ: ʧʘʨʘʧʘʨʝʟ 

(n = 10), ʘʪʘʢʩʠʠ ʪʘʟʦʚʦʡ ʢʦʥʝʯʥʦʩʪʠ (n = 

5) ʠ ʩʧʠʥʘʣʴʥʦʡ ʛʠʧʝʨʝʩʪʝʟʠʠ(n = 4).  

ʅʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʳʷ-

ʚʠʣʦ ʫ 11 ʩʦʙʘʢ - 4-ʫʶ ʩʪʝʧʝʥʴ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʧʦ ʰʢʘʣʝ 

ʌʨʘʥʢʝʣʷ, 3 ʩʦʙʘʢʠ ʩ 3-ʝʡ ʩʪʝʧʝʥʴʶ, 4 

ʩʦʙʘʢʠ ʩʦ 2-ʡ ʠ 1 ʩʦʙʘʢʫ ʩʦ 0 ʩʪʝʧʝʥʴʶ. ʋ 

11-ʪʠ ʩʦʙʘʢ ʧʨʦʚʦʜʠʣʦʩʴ ʄʈʊ, ʫ 4-ʭ ʂʊ ʠ ʫ 

4-ʭ ʩʦʙʘʢ ʧʨʦʚʦʜʠʣʦʩʴ ʠ ʂʊ ʠ ʄʈʊ. ʋ 5-ʪʠ 

ʩʦʙʘʢ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʦʪʨʫʟʠʠ 

ʤʝʞʧʦʟʚʦʥʦʯʥʳʭ ʜʠʩʢʦʚ ʥʘ ʙʦʣʝʝ ʯʝʤ 

ʦʜʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚ ʛʨʫʜʦʧʦʷʩʥʠʯʥʦʤ 

ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ (ʫ 4-ʭ ʩʦʙʘʢ ï 

2 ʧʨʦʪʨʫʟʠʠ ʠ ʫ ʦʜʥʦʡï 3 ʧʨʦʪʨʫʟʠʠ). ʄʈʊ 

ʚʳʷʚʠʣʘ ʠʟʤʝʥʝʥʠʷ ʠʥʪʨʘʧʘʨʝʥʭʠʤʘʣʴʥʦʛʦ 

ʩʠʛʥʘʣʘ ʫ 2-ʭ ʩʦʙʘʢ.  

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʩʦʩʪʘʚʣʷʣʦ 142Ñ20 ʤʠʥʫʪ. ɺ 

ʦʜʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʙʳʣʠ ʧʨʦʦʧʝʨʠʨʦʚʘʥʳ 

13 ʩʦʙʘʢ, 5 ʩʦʙʘʢ ʚ 2-ʭ ʧʨʦʤʝʞʫʪʢʘʭ ʠ 1 

ʩʦʙʘʢʘ ʚ 3-ʭ ʧʨʦʤʝʞʫʪʢʘʭ.  

ʇʨʝʜ - ʠ ʧʦʩʪʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞ-

ʥʝʥʠʷ ʚʩʪʨʝʯʘʣʠʩʴ ʫ 5-ʪʠ ʩʦʙʘʢ, ʪʘʢʠʝ 
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ʢʘʢʨʘʟʚʠʪʠʝ ʛʝʤʘʪʦʤʳ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʠ, 

ʪʨʝʙʫʶʱʝʝ ʨʝʚʠʟʠʦʥʥʦʡ ʦʧʝʨʘʮʠʠ (n=1), 

ʠʥʪʨʦʧʝʨʘʮʠʦʥʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ  (n = 3- 4-

ʘʷ ʩʪʝʧʝʥʠ ʧʦ SAVES) ʠ ʩʝʨʦʤʳ (n=1). 

ʈʘʥʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʥʝʚʨʦ-

ʣʦʛʠʯʝʩʢʠʝ ʫʭʫʜʰʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʫ 11-ʪʠ 

ʩʦʙʘʢ. ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʫʣʫʯʰʝʥʠʷ ʦʪʤʝ-

ʯʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ. ɸʤʙʫ-

ʣʘʪʦʨʥʳʤʠ ʙʳʣʠ 12 ʠʟ 19-ʪʠ ʩʦʙʘʢ, 4 ʙʳʣʠ 

ʘʤʙʫʣʘʪʦʨʥʳʤʠ ʙʝʟ ʧʦʜʜʝʨʞʢʠ (4 ʩʪʝ-

ʧʝʥʴ), 8 ʙʳʣʠ ʘʤʙʫʣʘʪʦʨʥʳʤʠ ʧʨʠ ʧʦʜ-

ʜʝʨʞʢʝ (3 ʩʪʝʧʝʥʴ). 5 ʙʳʣʠ ʥʝʘʤʙʫʣʘʪʦʨ-

ʥʳʤʠ (3 ʙʳʣʠ 3-ʝʡ ʩʪʝʧʝʥʠ, 2ï 2-ʦʡʩʪʝ-

ʧʝʥʠ), ʘ ʫ 2-ʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʚʨʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʫʣʫʯʰʝʥʠʷ (ʦʜʥʘ ʩʦʙʘʢʘ ʩ 0-ʡ ʩʪʝ-

ʧʝʥʴʶ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʠ ʜʨʫ-

ʛʘʷ ʩ ʩʠʣʴʥʳʤʠʠʥʪʨʘʤʝʜʫʣʣʷʨʥʳʤʠ ʠʟʤʝ-

ʥʝʥʠʷʤʠ). 

ɼʘʥʥʳʝ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʙʳʣʠ 

ʜʦʩʪʫʧʥʳ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʫ 

14-ʪʠ ʩʦʙʘʢ. ʋ 2-ʭ ʩʦʙʘʢ ʥʘʙʣʶʜʘʣʦʩʴ ʢʣʠ-

ʥʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ, ʥʦ ʦʥʠ ʦʩʪʘʣʠʩʴ ʚ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡʩʪʝʧʝʥʠ, ʫ 

4-ʭ ʩʦʙʘʢ ʙʳʣʦʫʣʫʯʰʝʥʠʝ ʜʦ 1-ʡʩʪʝʧʝʥʠ, ʫ 

3-ʭ ʜʦ 2-ʦʡʩʪʝʧʝʥʠ, ʘ ʫ ʧʷʪʠ ʩʦʙʘʢ ʙʳʣʦ 

ʧʦʣʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʩ ʧʦʣʥʳʤ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʚʩʝʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʠʮʠ-

ʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʙʦʣʠ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ.  

ɻʝʤʠʣʘʤʠʥʵʢʪʦʤʠʷ ʩ ʧʘʨʮʠʘʣʴʥʦʡ 

ʜʠʩʢʵʢʪʦʤʠʝʡ. ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʫ 

ʞʠʚʦʪʥʳʭ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʚʢʣʶʯʘʣʠ 

ʧʘʨʘʧʘʨʝʟ (n = 8), ʘʪʘʢʩʠʶ ʪʘʟʦʚʦʡ ʢʦʥʝʯ-

ʥʦʩʪʠ (n = 5) ʠ ʩʧʠʥʘʣʴʥʫʶ ʛʠʧʝʨʝʩʪʝʟʠʶ 

(n = 3). ʅʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʚʳʷʚʠʣʦ 8 ʩʦʙʘʢ ʩ 4-ʦʡ ʩʪʝʧʝʥʴʶ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʧʦ ʰʢʘʣʝ 

ʌʨʘʥʢʝʣʷ, 3-ʭ ʩʦʙʘʢ ʩ 3-ʝʡ ʩʪʝʧʝʥʴʶ, 1 

ʩʦʙʘʢʫ ʩʦ 2-ʡ ʠ 3-ʭ ʩʦʙʘʢ ʩ 1-ʡ ʩʪʝʧʝʥʴʶ ʠ 

1 ʩʦʙʘʢʫ ʩ 0-ʡ ʩʪʝʧʝʥʴʶ. ʋ 10-ʪʠ ʩʦʙʘʢ 

ʧʨʦʚʦʜʠʣʦʩʴ ʄʈʊ, ʫ 4-ʭ ʂʊ ʠ ʫ 2-ʭ ʩʦʙʘʢ 

ʧʨʦʚʦʜʠʣʦʩʴ ʠ ʂʊ ʠ ʄʈʊ. ʋ 5-ʪʠ  ʩʦʙʘʢ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʦʪʨʫʟʠʠ ʤʝʞ-

ʧʦʟʚʦʥʦʯʥʳʭ ʜʠʩʢʦʚ ʥʘ ʙʦʣʝʝ ʯʝʤ ʦʜ-

ʥʦʤʧʨʦʤʝʞʫʪʢʝ ʚ ʛʨʫʜʦʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ (ʫ 4-ʭ ʩʦʙʘʢ ï 2 ʧʨʦ-

ʪʨʫʟʠʠ ʠ ʫ ʦʜʥʦʡ ï 3 ʧʨʦʪʨʫʟʠʠ). ʄʈʊ ʚʳ-

ʷʚʠʣʘ ʠʟʤʝʥʝʥʠʷ ʠʥʪʨʘʧʘʨʝʥʭʠʤʘʣʴʥʦʛʦ 

ʩʠʛʥʘʣʘ ʫ 2-ʭ ʩʦʙʘʢ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ  ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʣʷʣʦ 

165Ñ20 ʤʠʥʫʪ. ɺ ʦʜʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʙʳʣʠ 

ʧʨʦʦʧʝʨʠʨʦʚʘʥʳ 11 ʩʦʙʘʢ, 4 ʩʦʙʘʢ ʚ 2-ʭ 

ʧʨʦʤʝʞʫʪʢʘʭ ʠ 1 ʩʦʙʘʢʘ ʚ 3-ʭ ʧʨʦʤʝʞʫʪ-

ʢʘʭ. ʇʨʝʜ - ʠ ʧʦʩʪʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝ-

ʥʠʷ ʚʩʪʨʝʯʘʣʠʩʴ ʫ 3-ʭ ʩʦʙʘʢ, ʪʘʢʠʝ ʢʘʢ ʨʘʟ-

ʚʠʪʠʝ ʛʝʤʘʪʦʤʳ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʠ (n = 

1), ʠʥʪʨʦʧʝʨʘʮʠʦʥʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ  (n = 

1- 4-ʦʡ ʩʪʝʧʝʥʠ ʧʦ SAVES) ʠ ʩʝʨʦʤʘ (n=1). 

ʈʘʥʥʝʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʥʝʚʨʦʣʦʛʠʯʝ-

ʩʢʦʝ ʫʭʫʜʰʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʫ 5-ʪʠ ʩʦʙʘʢ. 

ʅʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʚ 

ʩʨʝʜʥʝʤ ʚ ʪʝʯʝʥʠʝ 5-ʪʠ ʜʥʝʡ. ɸʤʙʫʣʘʪʦʨ-

ʥʳʤʠ ʙʳʣʠ 11 ʠʟ 16-ʪʠ ʩʦʙʘʢ, ʠʟ ʢʦʪʦʨʳʭ 7 

ʙʳʣʠ ʘʤʙʫʣʘʪʦʨʥʳʤʠ ʙʝʟ ʧʦʜʜʝʨʞʢʠ (4 

ʩʪʝʧʝʥʠ), 4 ʙʳʣʠ ʘʤʙʫʣʘʪʦʨʥʳʤʠ ʧʨʠ ʧʦʜ-

ʜʝʨʞʢʝ (3 ʩʪʝʧʝʥʠ),  4 ʙʳʣʠ ʥʝ ʘʤʙʫʣʘʪʦʨ-

ʥʳʤʠ (3 ʙʳʣʠ 3-ʝʡ ʩʪʝʧʝʥʠ, 1 ï 2-ʦʡ ʩʪʝ-

ʧʝʥʠ ʠ 1 ï 1-ʦʡ ʩʪʝʧʝʥʠ), ʘ ʫ 1-ʦʡ ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʪʦʣʴʢʦ 

ʯʝʨʝʟ 25 ʜʥʝʡ, ʩ 0-ʦʡ ʩʪʝʧʝʥʠ ʥʘ 1-ʫʶ ʩʪʝ-

ʧʝʥʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ. ɼʘʥʥʳʝ 

ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʚ ʪʝʯʝ-

ʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʫ 13-ʪʠ ʩʦʙʘʢ. ʋ 

2-ʭ ʩʦʙʘʢ ʥʘʙʣʶʜʘʣʦʩʴ ʢʣʠʥʠʯʝʩʢʦʝ ʫʣʫʯ-

ʰʝʥʠʝ, ʥʦ ʦʥʠ ʦʩʪʘʣʠʩʴ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡʩʪʝʧʝʥʠ, ʫ 2-ʭ  ʫʣʫʯʰʝʥʠʝ 

ʙʳʣʦʜʦ 1-ʦʡʩʪʝʧʝʥʠ, ʫ 2-ʭ ʜʦ 2-ʦʡʩʪʝʧʝʥʠ, 

ʘ 7 ʧʦʢʘʟʘʣʠ ʧʦʣʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʩ ʧʦʣ-

ʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʚʩʝʭ ʥʝʚʨʦʣʦʛʠʯʝ-

ʩʢʠʭ ʜʝʬʠʮʠʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʙʦʣʠ ʚ ʧʦ-

ʟʚʦʥʦʯʥʠʢʝ.  

ɿʘʢʣʶʯʝʥʠʝ. ɼʚʝ ʛʨʫʧʧʳ ʣʝʯʝʥʠʷ 

ʥʝ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʧʦ 

ʚʦʟʨʘʩʪʫ, ʤʘʩʩʝ ʪʝʣʘ, ʧʦʣʫ, ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʜʦ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ, ʥʘʣʠʯʠʶʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝ-

ʥʠʷ ʜʦ ʦʧʝʨʘʮʠʠ, ʪʷʞʝʩʪʠ ʥʝʚʨʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʜʝʬʠʮʠʪʘ, ʥʘʣʠʯʠʶ ʛʠʧʝʨʝʩʪʝʟʠʠ ʚ 

ʛʨʫʜʦʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ, 

ʩʪʝʧʝʥʠ (ʧʣʦʱʘʜʠ) ʢʦʤʧʨʝʩʩʠʠ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ, ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʪʨʫʟʠʡ ʤʝʞʧʦʟʚʦʥ-

ʢʦʚʦʛʦ ʜʠʩʢʘ ʠ ʥʘʣʠʯʠʶ ʠʟʤʝʥʝʥʠʡ ʠʥʪʨʘ-

ʤʝʜʫʣʣʷʨʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʄʈʊ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ  ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʘʢ, ʫ 

ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦɻʇɼ, ʧʦʢʘʟʘʣʦ 

ʨʘʥʥʝʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʥʝʚʨʦʣʦʛʠʯʝʩ-

ʢʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴ-

ʰʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʜʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ 

ʚʨʝʤʷ ʜʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʭʦʜʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʙʘʢʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ɻɸ. ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʘʢ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʨʦʚʝ-
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ʜʝʥʦ ɻʇɼ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʫʩʪʦʡʯʠʚʦʝ 

ʢʣʠʥʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʫʭʫʜʰʝʥʠʷ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʩʦʙʘʢʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʨʦʚʝ-

ʜʝʥʦ ɻɸ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʦʮʝʥʠʚʘʶʱʠʤʠ ʭʠʨʫʨʛʠ-

ʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʢʦʤʧʨʝʩʩʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʨʘʥʥʝʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥ-

ʥʦʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʫʭʫʜʰʝʥʠʝ ʩʯʠʪʘʣʦʩʴ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʦʩʪʦʧʝʨʘʮʠʦʥʥʳʤ 

ʦʩʣʦʞʥʝʥʠʝʤ. ʆʜʥʘʢʦ ʵʪʦ ʙʳʣʦ ʚʨʝʤʝʥʥʦʝ 

ʷʚʣʝʥʠʝ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʤʠʩʩʠʝʡ. ʀʟ ʩʦʙʘʢ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʨʦ-

ʚʝʜʝʥʦ ɻɸ, 11/19 ʧʦʢʘʟʘʣʠ ʧʦʩʣʝʦʧʝʨʘʮʠ-

ʦʥʥʦʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʫʭʫʜʰʝʥʠʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 5/16 ʩʦʙʘʢʘʤʠ, ʫ ʢʦʪʦʨʳʭ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ɻɼʇ. ʇʨʠʯʠʥʘ ʨʘʥʥʝʛʦ 

ʧʦʩʣʝʦʧʝʨʘ-ʮʠʦʥʥʦʛʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʭʫʜʰʝʥʠʷ ʥʝ ʙʳʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʘ, ʥʦ ʚʦʟ-ʤʦʞʥʳʝ ʬʘʢʪʦʨʳ 

ʚʢʣʶʯʘʶʪ ʧʦʚʨʝʞʜʝʥʠʝ ʨʝʧʝʨʬʫʟʠʠ, 

ʠʟʤʝʥʝʥʥʫʶ ʛʝʤʦʜʠʥʘʤʠʢʫ, ʠʥʪʨʘ-

ʦʧʝʨʘʮʠʦʥʥʫʶ ʤʘʥʠʧʫʣʷʮʠʶ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ, ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʫʶ ʛʠʧʦ-ʪʝʥʟʠʶ ʠ 

ʦʙʦʩʪʨʝʥʠʝ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ 

ʧʘʪʦʣʦʛʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. 
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preoperative CT / MRI. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠ-

ʯʝʩʢʦʡ ʦʩʥʦʚʳ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʧʦʣʫʯʠʣʦ ʧʦʚʳ-

ʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʥʝ ʜʦʣʞʥʦ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʛʝʥʫ, ʧʦ-

ʩʢʦʣʴʢʫ ʩʝʢʨʝʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʘʩʢʘʜʦʤ ʛʦʨʤʦ-

ʥʦʚ, ʬʘʢʪʦʨʘʤʠ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʬʝʨʤʝʥ-

ʪʘʤʠ, ʧʦʨʘʞʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʷʚ-

ʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʈʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ 

ʦʩʥʦʚʥʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʛʦʨʤʦʥʦʤ ʨʦʩʪʘ 

ʠ ʧʨʦʣʘʢʪʠʥʦʤ, ʜʚʫʤʷ ʙʝʣʢʦʚʳʤʠ 

ʛʦʨʤʦʥʘʤʠ, ʩʝʢʨʝʪʠʨʫʝʤʳʤʠ ʚ ʧʝʨʝʜʥʝʡ 

ʯʘʩʪʠ ʛʠʧʦʬʠʟʘ. ʀʭ ʩʠʥʪʝʟ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʨʝʛʫʣʷʪʦʨʥʳʤ ʚʣʠʷʥʠʝʤ ʛʠʧʦʬʠʟʘʨʥʦʛʦ 

ʬʘʢʪʦʨʘ 1 (PIT-1 ʠʣʠ POU1F1), ʢʣʶʯʝʚʦʛʦ 

ʬʘʢʪʦʨʘ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʧʨʦʜʫʮʠʨʫʝʤʦʛʦ ʚ 

ʷʜʨʘʭ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʠʧʦ-

ʬʠʟʘ [8].  

ʌʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʜʠʨʫʝʤʳʡ 

ʛʝʥʦʤ PIT-1 ʘʢʪʠʚʠʨʫʝʪ ʪʨʘʥʩʢʨʠʧʮʠʶ ʛʝ-

ʥʦʚ: ʧʨʦʣʘʢʪʠʥʘ (PRL), ʩʦʤʘʪʦʪʨʦʧʠʥʘ 

(GH), ʨʝʮʝʧʪʦʨʘ ʩʦʤʘʪʦʪʨʦʧʠʥ ʨʠʣʠʟʠʥʛ 

ʛʦʨʤʦʥʘ (GHRH), ʙʝʪʘ ʩʫʙʲʝʜʠʥʠʮʳ ʨʝ-

ʮʝʧʪʦʨʘ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ  TSH, ʧʦ-

ʵʪʦʤʫ ʛʝʥ PIT-1ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘ-

ʯʝʩʪʚʝ ʛʝʥʘ-ʢʘʥʜʠʜʘʪʘ ʜʣʷ ʤʥʦʛʠʭ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [2].  

ɻʝʥ PIT-1 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʦʤʝʨʥʦʡ ʟʦʥʝ ʧʝʨʚʦʡ 

ʭʨʦʤʦʩʦʤʳ ʤʝʞʜʫ ʣʦʢʫʩʦʚ TGLA57 ʠ 

RM95, ʙʝʣʢʦʚʳʡ ʧʨʦʜʫʢʪ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ 

ʠʟ 291 ʘʤʠʥʦʢʠʩʣʦʪʳ [6]. ʅʘʠʙʦʣʝʝ ʠʩʩʣʝ-

ʜʦʚʘʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ PIT-1 ʷʚ-

ʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʣʦʢʫʩʘ -Hinf I, ʚʧʝʨʚʳʝ 

ʦʧʠʩʘʥʥʳʡ J.Woollard (1994), ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʢ ʪʦʯʝʯʥʘʷ 
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ʤʫʪʘʮʠʷ GŸA ʚ ʦʙʣʘʩʪʠ 6 ʵʢʟʦʥʘ [8]. ɻʝʥ 

PIT-1 ʠʟʫʯʘʝʪʩʷ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʨʢʝʨ 

ʜʣʷ ʨʦʩʪʘ, ʪʝʣʦʩʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʷʩ-

ʥʦʡ, ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ [4]. ʈʷʜʦʤ ʘʚʪʦ-

ʨʦʚ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʘʩʩʦʮʠʘ-

ʮʠʠ ʵʪʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʢʘʢ ʩ ʧʨʠʟʥʘ-

ʢʘʤʠ ʤʷʩʥʦʡ, ʪʘʢ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʧʦʨʦʜ [2, 3, 

7]. ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫ-

ʯʠʪʴ  Hinf I-ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʰʝʩʪʦʤ ʵʢʟʦʥʝ 

ʛʝʥʘ PIT-1 ʚ ʧʦʧʫʣʷʮʠʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ  ʉʍʇʂ 

çʇʣʝʤʟʘʚʦʜ ʠʤ. ʃʝʥʠʥʘè ɸʪʥʠʥʩʢʦʛʦ ʨʘʡ-

ʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɼʣʷ ʘʥʘʣʠʟʘ ʠʟ 

ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʮʝʣʴʥʦʡ 

ʢʨʦʚʠ ʫ 330 ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʛʦʣʰʪʠʥ-

ʩʢʦʡ ʧʦʨʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʢʫʫʤʥʳʭ 

ʧʨʦʙʠʨʦʢ  EDTA-3 (APEXLAB, ʂʠʪʘʡ). 

ɼʅʂ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʵʢʩʪʨʘ-

ʛʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ɼʅʂ-ʉʦʨʙ ɺ 

(ɸʤʧʣʠʇʨʘʡʤ, ʈʦʩʩʠʷ) ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢ-

ʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʠ-

ʤʦʨʬʠʟʤʘ ʛʝʥʘ  PIT-1 ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝ-

ʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ (ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ 

ʨʝʘʢʮʠʷ ï ʧʦʣʠʤʦʨʬʠʟʤ ʜʣʠʥʳ ʨʝʩʪʨʠʢʮʠ-

ʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ), ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝ-

ʩʪʨʠʢʮʠʝʡ ʵʥʜʦʥʫʢʣʝʘʟʦʡ Hinf I. ʈʝʘʢʮʠ-

ʦʥʥʫʶ ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʫʶ 2 ʤʢʣ ʦʯʠʱʝʥ-

ʥʦʡ ɼʅʂ, 2 ʤʢʣ dNTPs, 2 ʤʢʣ Taq ʙʫʬʝʨʘ, 

0,2 ʤʢʣ Taq ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ (ʉʠʙʕʥʟʠʤ, 

ʈʦʩʩʠʷ) ʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ ʧʨʘʡʤʝʨʳ 

(ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ) ʩʦ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʴʶ: PIT1 f: 5 Ëï CAATGAGAA 

AGTTGGTGCTGC ï 3Ë 

PIT1 r: 5Ëï 

TCTGCATTCGAGATGCTC ï 3Ë [6] 

ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʪʝʨ-

ʤʦʮʠʢʣʝʨ çT100 Thermal Cyclerè (Bio-

Rad,ʉʐɸ). ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʨʝʞʠʤʘʭ:  ʜʝʥʘʪʫʨʘʮʠʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 94Áʉ; ʟʘʪʝʤ ʦʪʞʠʛ 35 

ʮʠʢʣʦʚ 94Áʉ ï 15 ʩʝʢ., 54 Áʉ ï 30 ʩʝʢ., 72 

Áʉ ï 1 ʩʝʢ. ʠ ʵʣʦʥʛʘʮʠʷ ʧʨʠ 72 Áʉ ʚ ʪʝʯʝʥʠʝ 

4 ʤʠʥ. ʇʎʈ-ʧʨʦʙʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʝ-

ʘʢʮʠʠ, ʦʙʨʘʙʘʪʳʚʘʣʠ ʵʥʜʦʥʫʢʣʝʘʟʦʡ ʨʝ-

ʩʪʨʠʢʮʠʠ Hinf I (ʉʠʙʕʥʟʠʤ, ʈʦʩʩʠʷ)  ʚ ʪʝ-

ʯʝʥʠʝ 16 ʯ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ęʉ. ʕʣʝʢ-

ʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʘʤʝʨʝ ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʚ  1%-ʥʦʤ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ 

ʚ 10Ĭʊɹɽ ʙʫʬʝʨʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʨʦʤʠʜʘ 

ʵʪʠʜʠʷ. ɺʠʟʫʘʣʠʟʘʮʠʷ, ʬʠʢʩʘʮʠʷ ʠ ʧʦʩʣʝ-

ʜʫʶʱʝʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʎʈ-ʇɼʈʌ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʋʌ-ʪʨʘʥʩʠʣ-

ʣʶʤʠʥʘʪʦʨʝ (Bio-Rad,ʉʐɸ). ɼʣʷ ʚʳʯʠʩ-

ʣʝʥʠʷ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʪʠʧʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʦʨʤʫʣʘ ɻ.ʅ. ʐʘʥʛʠʥʘ-

ɹʝʨʝʟʦʚʩʢʦʛʦ, ʜʣʷ ʯʘʩʪʦʪʳ ʦʪʜʝʣʴʥʳʭ ʘʣ-

ʣʝʣʝʡ ï ʬʦʨʤʫʣʘ ɽ.ʂ. ʄʝʨʢʫʨʴʝʚʦʡ. ɻʝʥʝ-

ʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫ-

ʣʷʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʪʝʩʪʠʨʦ-

ʚʘʣʠ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ, 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤ ʠ 

ʦʞʠʜʘʝʤʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʝʥʦʪʠʧʦʚ 

ʧʨʦʚʝʨʷʣʠ ʤʝʪʦʜʦʤ ʭʠ-ʢʚʘʜʨʘʪ (ɢĮ).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʇʎʈ-ʇɼʈʌ ʚʳ-

ʷʚʣʝʥʳ ʪʨʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʘ, ʠʤʝʶʱʠʝ 

ʩʣʝʜʫʶʱʫʶ ʜʣʠʥʫ ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ: AA ï

270, 425, 660; AB ï 270, 385, 425, 660; BB ï 

270, 385, 660. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʣʦʢʫʩʘ ʛʝʥʘ PIT-1-Hinf I ʠʜʝʥʪʠʬʠʮʠ-

ʨʦʚʘʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʘʣʣʝʣʝʡ ʠ 

ʛʝʥʦʪʠʧʦʚ (ʊʘʙʣ.1). ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʘʣʣʝʣʷ ɸ ʩʦʩʪʘʚʠʣʘ 0,323, ʘʣʣʝʣʷ ɺ ï 0,677. 

ɸʥʘʣʠʟ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʪʠʧʦʚ ʛʝʥʘ  

PIT-1 ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ɸɸ ï 

11,9% (39 ʛʦʣ.), ɸɺ ï 40,5% (135 ʛʦʣ.) ʠ ɺɺ 

ï 47,6% (156 ʛʦʣ.). ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʤʝʞʜʫ 

ʥʘʙʣʶʜʘʝʤʳʤ ʠ ʦʞʠʜʘʝʤʳʤ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝʤ ʛʝʥʦʪʠʧʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 

ʫʨʦʚʥʝ ɢ
2
=1,19, ʯʪʦ ʥʠʞʝ ʜʦʧʫʩʪʠʤʦʡ ʚʝ-

ʣʠʯʠʥʳ (ɢ
2
Òɢ

2
ʢʨʠʪ, ɢ

2
ʢʨʠʪ = 5,99), ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʙʣʶʜʝʥʠʠ ʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ 

ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʚ ʠʟʫʯʘʝʤʦʡ ʧʦʧʫʣʷʮʠʠ. 

ɺʳʩʦʢʘʷ ʯʘʩʪʦʪʘ B-ʘʣʣʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʣʣʝʣʝʤ A ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʦ 

ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ ʯʘʩʪʦʪʘ ʘʣʣʝʣʷ ɺ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 0,680 ʜʦ 0,845. ɺʩʪʨʝʯʘʝʤʦʩʪʴ 

ʘʣʣʝʣʷ 
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ʊʘʙʣʠʮʘ 1 - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʛʝʥʘ PIT-1 (n=330)  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ɻʝʥʦʪʠʧʳ 
ɸʣʣʝʣʠ 

ɢĮ ɸɸ ɸɺ ɺɺ 

n % n % n % ɸ ɺ 

ʅ* 39 11,8 135 40,9 156 47,3 
0,323 0,677 1,19 

ʆ** 35 10,4 144 43,7 151 45,9 

ʅ* - ʥʘʙʣʶʜʘʝʤʦʝ, ʆ** - ʦʞʠʜʘʝʤʦʝ 

 

B ʚ ʨʘʙʦʪʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʛʦʣʰ-

ʪʠʥʩʢʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʩʦʩʪʘʚʠʣʘ: 0,812 ʫ ʠʪʘʣʴʷʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

[7], 0,790 ʫ ʢʘʥʘʜʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [3], 0,845 

ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʂʘʣʠʬʦʨʥʠʠ 

[5], 0,744 ʚ ʠʨʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠ 0,680 ʚ 

ʪʫʨʝʮʢʦʡ ʧʦʧʫʣʷʮʠʠ ʩʢʦʪʘ [4]. ɺʝʨʦʷʪʥʦ, 

ʯʪʦ ʧʨʠʯʠʥʦʡ ʪʘʢʠʭ ʨʘʟʣʠʯʠʡ ʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʨʘʙʦʪ, 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙ-

ʣʠʢʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʙʳʢʦʚ-ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʧʦ ʣʦʢʫʩʫ ʛʝʥʘ PIT-

1 ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ AB-

ʛʝʥʦʪʠʧ. ʉʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʷʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʪʘʢ ʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ  ʧʨʝʚʦʩʭʦʜʩʪʚʝ ʛʦʤʦʟʠ-

ʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ɺɺ ï 58,6-66,6 % [2]. ʆʜ-

ʥʘʢʦ, ʅʝʢʨʘʩʦʚ ɸ.ɸ. ʠ ʜʨ. ʚ ʦʧʠʩʘʥʠʠ ʧʦ-

ʛʦʣʦʚʴʷ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʩʦʦʙʱʘʣʠ ʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝ ʛʝʥʦʪʠʧʘ ɸɸ ʧʦ ʛʝʥʫ PIT-1 

ï 54,4%, ʯʪʦ ʷʚʣʷʝʪʩʷ  ʜʦʚʦʣʴʥʦ ʧʨʦʪʠʚʦ-

ʨʝʯʠʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ [1]. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʪʘʪʘʨʩʪʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʦʣʠ-

ʤʦʨʬʥʳʝ ʚʘʨʠʘʥʪʳ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ 

ʣʦʢʫʩʘ PIT-1. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʦ-

ʩʪʘʚʠʣʘ: ʘʣʣʝʣʠ ɸ ï 0,323 ʠ ɺ ï 0,677, ʛʝ-

ʥʦʪʠʧʳ ɸɸ, ɸɺ ʠ ɺɺ ï 11,8, 40,9 ʠ 47,3 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʪʦ-

ʜʦʤ ʭʠ-ʢʚʘʜʨʘʪ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʠʟʫʯʘʝʤʦʤ 

ʧʦʛʦʣʦʚʴʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʥʝ 

ʥʘʨʫʰʝʥʦ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʟʦʚ, ʦʪʤʝ-

ʯʝʥʥʳʭ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʛʦʣʰ-

ʪʠʥʩʢʦʛʦ ʩʢʦʪʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ 

ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʘ-

ʥʦʚʣʝʥʠʶ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʩʚʷʟʝʡ ʛʝʥʦʪʠ-

ʧʦʚ ʛʝʥʘ PIT-1 ʩ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʢʘʯʝ-

ʩʪʚʘʤʠ ʞʠʚʦʪʥʳʭ. ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ 

ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ: 

ʄʦʙʠʣʠʟʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʩʦʟʜʘʥʠʝ ʥʦʚʘʮʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʦʤʝʨ 

ʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ18- 118031390148-1. 
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ʧʦʨʦʜʳ ʧʦ ʛʝʥʫ PIT-1 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʇʎʈ-ʇɼʈʌ ʠ ʤʦʥʠʪʦʨʠʥʛ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʛʝʥʘ ʛʠʧʦʬʠʟʘʨʥʦʛʦ ʬʘʢʪʦʨʘ ʪʨʘʥʩʢʨʠʧʮʠʠ ʫ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʛʦʣʰʪʠʥʩʢʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʛʝʥʦʪʠʧʠʨʦʚʘʥʳ 330 ʢʦʨʦʚ-

ʧʝʨʚʦʪʝʣʦʢ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʉʍʇʂ çʇɿ ʠʤ. ʃʝʥʠʥʘè ɸʪʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʊʝʩʪʠʨʦʚʘʥʠʝ 

ɼʅʂ ʧʨʦʙ ʢʨʦʚʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʝʥ PIT-1 ʧʦʣʠʤʦʨʬʝʥ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʘʣʣʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʠ ʛʝʥʦʪʠʧʳ: ɸ ï 0,323 ʠ ɺ 

ï 0,677; ɸɸ ï 11,9% (39 ʛʦʣ.), ɸɺ ï 40,5% (135 ʛʦʣ.), ɺɺ ï 47,6% (156 ʛʦʣ.). ʆʮʝʥʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʪʦʜʦʤ ʭʠ-ʢʚʘʜʨʘʪ ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤ ʠ ʦʞʠʜʘʝʤʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʛʝʥʦʪʠʧʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ. ʇʦ ʚʩʝʤ 

ʛʨʫʧʧʘʤ ʛʦʣʰʪʠʥʩʢʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʣʣʝʣʷ ɺ ʥʘʜ 

ʘʣʣʝʣʝʤ ɸ. 

 

IDENTIFICATION OF PIT-1 GENE POLYMORPHISM IN HOLSTEIN CATTLE 

POPULATION OF TATARSTAN 

 

Gaynutdinova E.R., Safina N.Yu., Shakirov Sh.K., Zinnatova F.F. 

Summary 

 

The present study is dedicated to genotyping of Holstein cows-heifers whit using PCR-

RLFP method and cattle pituitary-specific transcription factor-1gene allele and genotype diversity 

monitoring in the different population. 330 Holstein heifers of Integrated Agricultural Production 

Centre çStud farm named after Leninè of Atninsky district of Republic of Tatarstan were genotyped 

for the study. Blood sample DNA testing showed that the PIT-1 gene is polymorphic for the 

population under the research. In the course of work the following allelic variants and genotypes 

were identified: A ï 0.323 and B ï 0.677; AA ï 11.9% (39 animals), AB ï 40.5% (135 animals), BB 

ï 47.6% (156 animals). The chi-square method testing between the observed and expected genotype 

distribution indicates genetic equilibrium in the population under study. For all groups of Holstein 

cattle the prevalence of the B allele over the A allele. 
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ɺʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʜʝʞʥʳʭ ʠ ʩʧʝʮʠʬʠʯʥʳʭ 

ʩʠʙʠʨʝʷʟʚʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʢʫʤʦʚ ʷʚʣʷʝʪʩʷ 

ʛʠʧʝʨʠʤʤʫʥʥʘʷ ʩʳʚʦʨʦʪʢʘ. ʇʦʣʫʯʝʥʠʝ ʝʝ ï 

ʵʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 

ʠʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʰʪʘʤʤʦʚ, 

ʧʦʜʙʦʨ ʧʨʦʜʫʮʝʥʪʦʚ (ʞʠʚʦʪʥʳʭ), ʨʘʟʨʘ-

ʙʦʪʢʘ ʩʭʝʤ ʠʤʤʫʥʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʦʟʳ ʠ ʢʨʘʪʥʦʩʪʠ ʚʚʝʜʝʥʠʷ, ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʠʤʤʫʥʠʟʘʮʠʠ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʩʳʚʦʨʦʪʢʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ 
ʪʠʪʨʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʧʨʠ ʤʠʥʠ-

ʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ. ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʛʠʧʝʨʠʤʤʫʥʥʳʭ ʩʳʚʦʨʦʪʦʢ ʷʚ-

ʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ. ʋ ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ 

ʷʟʚʳ ʦʥ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ [2]. ɺ ʩʦʩʪʘʚ 

ʙʘʮʠʣʣʳ ʘʥʪʨʘʢʩʘ ʚʭʦʜʷʪ ʥʝʠʤʤʫʥʦʛʝʥʥʳʡ 

ʩʦʤʘʪʠʯʝʩʢʠʡ ʧʦʣʠʩʘʭʘʨʠʜʥʳʡ ʢʦʤʧʣʝʢʩ ʠ 

ʢʘʧʩʫʣʴʥʳʡ ʛʣʫʪʘʤʠʥʧʦʣʠʧʝʧʪʠʜ. ʇʦʣʠʩʘ-

ʭʘʨʠʜʥʳʡ ʘʥʪʠʛʝʥ ʥʝ ʩʦʟʜʘʝʪ ʠʤʤʫʥʠʪʝʪ ʫ 

ʞʠʚʦʪʥʳʭ ʠ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʘʛʨʝʩʩʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʙʘʮʠʣʣʳ: ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʢ 

ʫ ʚʠʨʫʣʝʥʪʥʳʭ, ʪʘʢ ʠ ʫ ʘʚʠʨʫʣʝʥʪʥʳʭ 

ʰʪʘʤʤʦʚ. ʂʘʧʩʫʣʴʥʳʡ ʘʥʪʠʛʝʥ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʩʣʦʞʥʳʤ ʧʦʣʠʧʝʧʪʠʜʦʤ d-ʛʣʫʪʘʤʠʥʦ-

ʚʦʡ ʢʠʩʣʦʪʳ, ʝʛʦ ʧʨʠʥʠʤʘʶʪ ʟʘ ʛʨʫʧʧʦ-

ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʪʘʢ ʢʘʢ ʦʥ ʜʘʝʪ 

ʧʝʨʝʢʨʝʩʪʥʳʝ  ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʩ 

ʧʦʣʠʧʝʧʪʠʜʦʤ B. subtilis, B. cereus [3, 4].  

ɸʢʪʠʚʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ ʪʘʢʞʝ ʷʚ-

ʣʷʶʪʩʷ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʩʠʙʠʨʝʷʟʚʝʥʥʦʛʦ 

ʵʢʟʦʪʦʢʩʠʥʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʠ 

ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʪʦʢʩʠ-

ʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ). ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʚ 

ʠʤʤʫʥʦʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʵʢʟʦʪʦʢʩʠʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʪʝʢʪʠʚʥʳʡ ʘʥʪʠʛʝʥ [1, 5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ 

ʷʟʚʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʚʠʜʘ ʘʥʪʠʛʝʥʦʚ: 

ʩʦʤʘʪʠʯʝʩʢʠʡ, ʢʘʧʩʫʣʴʥʳʡ, ʧʨʦʪʝʢʪʠʚʥʳʡ.  

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʛʠʧʝʨʠʤʤʫʥʥʳʭ ʩʳʚʦʨʦʪʦʢ 

ʦʩʦʙʫʶ ʨʦʣʴ ʦʪʚʦʜʷʪ ʦʪʙʦʨʫ ʧʨʦʜʫʮʝʥʪʦʚ 

ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠʭ ʦʨʛʘʥʠʟʤʘ ʢ ʠʤʤʫʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʩʪʨʦʡʢʝ, ʩʧʦʩʦʙʘʤ 

ʚʚʝʜʝʥʠʷ ʘʥʪʠʛʝʥʦʚ, ʩʭʝʤʘʤ ʠʤʤʫʥʠʟʘʮʠʠ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʨʘʙʦʪ ʧʦ ʧʦʣʫʯʝʥʠʶ ʠʤʤʫʥʥʳʭ ʩʳʚʦʨʦʪʦʢ 
ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʠʙʠʨʝʷʟʚʝʥʥʳʭ ʜʠʘʛ-

ʥʦʩʪʠʢʫʤʦʚ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʧʦʣʫʯʝʥʠʝ 

ʛʠʧʝʨʠʤʤʫʥʥʦʡ ʩʠʙʠʨʝʷʟʚʝʥʥʦʡ ʩʳʚʦ-

ʨʦʪʢʠ ʥʘ ʢʘʧʩʫʣʴʥʳʡ ʠ ʧʨʦʪʝʢʪʠʚʥʳʡ ʘʥ-

ʪʠʛʝʥʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʇʦʣʫʯʝʥʠʝ ʘʥʪʠʛʝʥʦʚ ʚʦʟʙʫʜʠʪʝʣʷ 

ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʰʪʘʤʤʦʚ 55 (ɺʅʀʀɺɺʠʄ) ʠ 71/12. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʧʦʣʫ-

ʯʝʥʥʦʡ ʥʘ ʢʘʧʩʫʣʴʥʳʡ ʠ ʧʨʦʪʝʢʪʠʚʥʳʡ ʘʥ-

ʪʠʛʝʥʳ ʩʳʚʦʨʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʳ 

ʰʪʘʤʤʦʚ B. cereus 8035 ʠ B.subtilis 433. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ ʛʠʧʝʨʠʤ-

ʤʫʥʥʳʭ ʩʳʚʦʨʦʪʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʦʣʠʢʦʚ 

ʧʦʨʦʜʳ çʐʠʥʰʠʣʣʘè.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʧʩʫʣʴʥʦʛʦ ʘʥʪʠ-

ʛʝʥʘ ʰʪʘʤʤ 71/12 ʟʘʩʝʚʘʣʠ ʚ ʩʧʝʮʠʘʣʴʥʫʶ 

ʩʨʝʜʫ ɻʂʀ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʘʥʘʵʨʦʩʪʘʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37
0
 ʉ ʚ ʪʝʯʝ-

ʥʠʝ 18-20 ʯʘʩʦʚ. ʅʘʣʠʯʠʝ ʢʘʧʩʫʣʳ ʚʦʟʙʫ-

ʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ 

ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʠʟʫʯʘʣʠ ʧʫʪʝʤ 

ʦʢʨʘʰʠʚʘʥʠʷ ʤʘʟʢʦʚ ʧʦ ɻʨʘʤʫ ʠ ʄʠʭʠʥʫ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʢʘʧʩʫʣʳ ʩʨʝʜʫ ɻʂʀ ʮʝʥ-
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ʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 4000 ʦʙ/ʤʠ, ʦʩʘʞʜʝʥ-

ʥʳʝ ʢʣʝʪʢʠ ʚʦʟʙʫʜʠʪʝʣʷ, ʧʨʦʤʳʚʘʣʠ 3-ʭ 

ʢʨʘʪʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ. 

ʆʪʜʝʣʝʥʠʝ ʢʘʧʩʫʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʦʪ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶ-

ʱʠʤ ʩʧʦʩʦʙʦʤ: ʧʦʣʫʯʝʥʥʳʡ ʦʩʘʜʦʢ ʧʦ 

ʚʳʰʝʦʧʠʩʘʥʥʦʤʫ ʩʧʦʩʦʙʫ, ʨʘʩʪʚʦʨʷʣʠ ʚ 50 

ʤʢʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ 50 ʤʢʣ ʣʠʟʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʩʦ-

ʜʝʨʞʘʱʝʛʦ 10 ʤʄ ʪʨʠʩ-ʙʫʬʝʨʘ ʨʅ 6,8, 3% 

ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ (SDS) ʠ 0,1% 

ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʘ ʥʘ ʰʫʪʪʝʣʴ ʘʧʧʘʨʘʪʝ. 

ʀʥʘʢʪʠʚʘʮʠʶ ʚʦʟʙʫʜʠʪʝʣʷ ʘʥʪʨʘʢʩʘ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ 10% ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʠʥʘ. ɿʘ-

ʪʝʤ ʚʟʚʝʩʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʣʠʟʠʨʫʶ-

ʱʠʤ ʨʘʩʪʚʦʨʦʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 

4000 ʦʙ/ʤʠʥ, ʘ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʥʳʡ ʢʦʤ-

ʧʣʝʢʩ ʚ ʩʫʧʝʨʥʘʪʘʥʪʝ, ʦʩʘʞʜʘʣʠ ʩʫʣʴʬʘʪʦʤ 

ʘʤʤʦʥʠʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʧʨʦʤʳʚʘʥʠʝʤ ʦʩʘʜʢʘ 3-ʭ 

ʢʨʘʪʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ. 

ʇʨʦʪʝʢʪʠʚʥʳʡ ʘʥʪʠʛʝʥ ʵʢʟʦʪʦʢʩʠʥʘ 

ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʢʫʣʴʪʠʚʠʨʦ-

ʚʘʥʥʦʡ ʥʘ ʙʠʢʘʨʙʦʥʘʪʥʦʡ ʩʨʝʜʝ 199, ʧʦʣʫ-

ʯʘʣʠ ʧʫʪʝʤ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʙʘʢʪʝʨʠʘʣʴ-

ʥʳʝ ʩʚʝʯʠ. ɸʥʪʠʛʝʥ  ʪʘʢ ʞʝ ʦʩʘʞʜʘʣʠ 

ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 18 ʯʘʩʦʚ ʠ ʧʨʦʤʳʚʘʣʠ 3-ʭ 

ʢʨʘʪʥʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ ʘʥʪʠʛʝʥʳ ʨʘʩʪʚʦʨʷʣʠ ʚ ʬʦʩʬʘʪʥʦ-

ʩʦʣʝʚʦʤ ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ (ʌʉɹ) ʨʅ 7,2, 

ʢʘʞʜʫʶ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʜʠʘʣʠʟʠʨʦʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ ʧʨʦʪʠʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥ-

ʥʦʡ ʚʦʜʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʠʦʥʦʚ NHϕϞ. ɸʥʪʠʛʝʥʳ ʨʘʩʬʘʩʦ-

ʚʳʚʘʣʠ ʚ ʘʤʧʫʣʳ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ. 

ɼʣʷ ʛʠʧʝʨʠʤʤʫʥʠʟʘʮʠʠ  ʢʨʦʣʠʢʦʚ 

ʠʩʧʳʪʘʣʠ ʪʨʠ ʩʭʝʤʳ ʚʚʝʜʝʥʠʷ ʦʪʣʠʯʘʶ-

ʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʨʘʪʥʦʩʪʴʶ, ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʠ ʤʝʩʪʦʤ ʚʚʝʜʝʥʠʷ ʢʘʧʩʫʣʴʥʦʛʦ ʠ 

ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʘʥʪʠʛʝʥʘ. 

ʇʝʨʚʘʷ ʩʭʝʤʘ. ʀʤʤʫʥʠʟʘʮʠʶ ʢʨʦ-

ʣʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʧʷʪʠʢʨʘʪʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʠ ʢʘʧʩʫʣʴʥʦʛʦ ʘʥʪʠʛʝʥʘ. 

ʇʝʨʚʘʷ ʠʥʲʝʢʮʠʷ  ʚ ʜʦʟʝ 100  ʤʢʛ/ʤʣ ʧʨʦ-

ʪʝʢʪʠʚʥʦʛʦ ʘʥʪʠʛʝʥʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʣʥʳʤ 

ʘʜʲʶʚʘʥʪʦʤ ʌʨʝʡʥʜʘ, ʚʥʫʪʨʠʢʦʞʥʦ ʚʜʦʣʴ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʚ ʧʷʪʴ ʪʦʯʝʢ ʩ ʢʘʞʜʦʡ 

ʩʪʦʨʦʥʳ; ʚʪʦʨʘʷ ʠʥʲʝʢʮʠʷ ï 100 ʤʢʛ/ʤʣ 

ʢʘʧʩʫʣʴʥʦʛʦ ʘʥʪʠʛʝʥʘ  ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝ-

ʧʦʣʥʳʤ ʘʜʲʶʚʘʥʪʦʤ ʌʨʝʡʥʜʘ, ʚʥʫʪʨʠ-

ʢʦʞʥʦ; ʪʨʝʪʴʷ ʠ ʯʝʪʚʝʨʪʘʷ ʠʥʲʝʢʮʠʠ ï ʘʥʘ-

ʣʦʛʠʯʥʳ ʚʪʦʨʦʡ ʧʦ 300-400 ʤʢʛ/ʤʣ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʢʘʞʜʦʛʦ ʘʥʪʠʛʝʥʘ ʩ ʣʝʚʦʡ ʠ ʩ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ; ʧʷ-

ʪʘʷ ʠʥʲʝʢʮʠʷ ï ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʠ ʢʘʧʩʫʣʴ-

ʥʦʛʦ ʘʥʪʠʛʝʥʘ ʧʦ 500 ʤʢʛ/ʤʣ, ʚʥʫʪʨʠʚʝʥʥʦ. 

ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʠʥʲʝʢʮʠʷʤʠ 7-10 ʜʥʝʡ. 

ɺʪʦʨʘʷ ʩʭʝʤʘ. ɺʢʣʶʯʘʣʘ ʪʨʠ ʚʥʫʪ-

ʨʠʚʝʥʥʳʭ ʠʥʲʝʢʮʠʠ ʩ ʠʥʪʝʨʚʘʣʦʤ 6-7 

ʜʥʝʡ, ʢʘʞʜʦʛʦ ʘʥʪʠʛʝʥʘ ʚ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ 

ʫʰʥʫʶ ʚʝʥʫ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʛʝʥʘ ï 500 

ʤʢʛ/ʤʣ, ʧʨʠ ʢʘʞʜʦʤ ʚʚʝʜʝʥʠʠ. 

ʊʨʝʪʴʷ ʩʭʝʤʘ. ʆʩʫʱʝʩʪʚʣʷʣʠ ʦʜʥʫ 

ʚʥʫʪʨʠʚʝʥʥʫʶ ʠʥʲʝʢʮʠʶ ʢʘʧʩʫʣʴʥʦʛʦ ʘʥ-

ʪʠʛʝʥʘ ʚ ʜʦʟʝ 500 ʤʢʛ/ʤʣ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʚ ʪʦʡ ʞʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʘʥʪʠʛʝʥʘ. 

ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʦʧʨʝʜʝʣʷʣʠ ʚ ʀʌɸ ʥʘ 14, 21 ʠ 30 ʩʫʪʢʠ ʧʦ-

ʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ. ʇʦʩʪʘʥʦʚʢʫ ʨʝ-

ʘʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʥʝʧʨʷʤʦʡ ʤʦʜʠʬʠ-

ʢʘʮʠʠ ʀʌɸ. ɼʣʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʘʥʪʠʛʝʥʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʚʝʨʜʫʶ ʬʘʟʫ ʠʤʤʫʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʣʘʥʰʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ɺʅʀʀ 

çʄʝʜʪʝʭʥʠʢʘè (ʛ. ʄʦʩʢʚʘ). ʈʘʩʪʚʦʨʝʥʠʝ 

ʘʥʪʠʛʝʥʘ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ (ʧʨʦʪʝʢʪʠʚ-

ʥʦʛʦ) ʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʧʣʘʥʰʝʪ ʧʨʦʚʦ-

ʜʠʣʠ ʂɹɹ ʨʅ 9,25Ñ0,25, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʣʠ-

ʧʦʧʦʣʠʩʘʭʘʨʠʜʥʦʛʦ ʘʥʪʠʛʝʥʘ (ʢʘʧʩʫʣʴ-

ʥʦʛʦ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʌʉɹ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

0,5ʤʣ ʜʝʪʝʨʛʝʥʪʘ ï ʪʚʠʥ 20. ɺ ʢʘʯʝʩʪʚʝ ʘʥ-

ʪʠʚʠʜʦʚʳʭ ʘʥʪʠʪʝʣ, ʤʝʯʝʥʥʳʭ ʬʝʨʤʝʥʪʦʤ, 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ï 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ Ig G 

(H-L) ʢʨʦʣʠʢʘ, ʤʝʯʝʥʥʳʝ ʧʝʨʦʢʩʠʜʘʟʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʀʀʕʄ ʠʤ. ʅ.ʌ. ɻʘʤʘʣʝʷ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ  ʬʝʨʤʝʥʪʘ ʚ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ çʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦè 

ʧʨʠʤʝʥʷʣʠ ʦʨʪʦ-ʬʠʥʠʣʝʥʜʠʘʤʠʥʦʚʳʡ ʩʫʙ-

ʩʪʨʘʪ. ʈʝʘʢʮʠʶ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʨʘʩʪʚʦʨʦʤ 

ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 

ʤʦʣʴ/ʣ. 

ʉ ʧʦʤʦʱʴʶ ʜʦʟʘʪʦʨʘ ʧʠʧʝʪʦʯʥʦʛʦ ʚ 

ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ ʚʥʦʩʠʣʠ ʨʘʩʪʚʦʨ ʘʥʪʠʛʝʥʘ 

ʧʦ 200 ʤʢʣ ʧʨʠ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ  10 

ʤʢʛ/ʤʣ. ɸʜʩʦʨʙʮʠʶ ʘʥʪʠʛʝʥʘ ʥʘ ʧʣʘʥʰʝʪʝ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ (37Ñ1)ÁC. ɿʘʪʝʤ ʨʘʩʪʚʦʨ ʠʟ ʣʫʥʦʢ 

ʫʜʘʣʷʣʠ, ʠ ʪʨʝʭʢʨʘʪʥʦ ʧʨʦʤʳʚʘʣʠ ʢʘʞʜʫʶ 

ʣʫʥʢʫ, ʠʩʧʦʣʴʟʫʷ ʌʉɹ-ʊ. ɺ ʣʫʥʢʠ ɸ-1, ɺ-1 

ʚʥʦʩʠʣʠ ʧʦ 200 ʤʢʣ ʢʦʥʪʨʦʣʴʥʫʶ ʧʦʣʦʞʠ-
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ʪʝʣʴʥʫʶ ʩʳʚʦʨʦʪʢʫ ʚ ʨʘʙʦʯʝʤ ʨʘʟʚʝʜʝʥʠʠ, 

ʚ ʣʫʥʢʠ ʉ-1,D-1 ï ʢʦʥʪʨʦʣʴʥʫʶ ʦʪʨʠʮʘ-

ʪʝʣʴʥʫʶ ʩʳʚʦʨʦʪʢʫ ʚ ʨʘʙʦʯʝʤ ʨʘʟʚʝʜʝʥʠʠ, 

ʘ ʚ ʦʩʪʘʣʴʥʳʝ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ ʧʦ 200ʤʢʣ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʳʚʦʨʦʪʦʢ ʪʘʢʞʝ ʚ ʨʘʙʦʯʝʤ 

ʨʘʟʚʝʜʝʥʠʠ ʚ ʌʉɹ-ʊ. ʃʫʥʢʠ E-1, F-1, G-1, 

H-1 ʦʩʪʘʚʣʷʣʠ ʧʫʩʪʳʤʠ. ɺʳʜʝʨʞʠʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ (37Ñ1)ÁC ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʠ 

ʪʘʢʞʝ ʨʘʩʪʚʦʨ ʫʜʘʣʷʣʠ ʠ ʦʪʤʳʚʘʣʠ ʧʣʘʥ-

ʰʝʪ ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ. ɺ ʢʘʞʜʫʶ ʣʫʥʢʫ 

ʧʣʘʥʰʝʪʘ ʚʥʦʩʠʣʠ ʧʦ 200ʤʢʣ ʘʥʪʠʚʠʜʦʚʳʭ 

ʘʥʪʠʪʝʣ ʤʝʯʝʥʥʳʭ ʧʝʨʦʢʩʠʜʘʟʦʡ ʭʨʝʥʘ ʚ 

ʨʘʙʦʯʝʤ ʨʘʟʚʝʜʝʥʠʠ, ʢʨʦʤʝ ʣʫʥʦʢ G-1, H-1 

ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ (37Ñ1)ÁC. ʇʣʘʥʰʝʪ ʧʨʦʤʳʚʘʣʠ 

ʪʨʝʭʢʨʘʪʥʦ ʠ ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ ʚʥʦʩʠʣʠ ʧʦ 

150ʤʢʣ ʩʫʙʩʪʨʘʪʥʦʡ ʩʤʝʩʠ. ɺʳʜʝʨʞʠʚʘʣʠ 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 25 

ʤʠʥʫʪ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ. ʈʝʘʢʮʠʶ ʦʩʪʘʥʘʚ-

ʣʠʚʘʣʠ ʚʥʝʩʝʥʠʝʤ ʚʦ ʚʩʝ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ 

ʧʦ 50ʤʢʣ ʦʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ-

ʤʝʥʝʥʠʝ ʢʘʧʩʫʣʴʥʦʛʦ ʠ ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʘʥ-

ʪʠʛʝʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʰʪʘʤʤʦʚ 55 

(ɺʅʀʀɺɺʠʄ) ʠ 71/12 ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨ-

ʩʢʦʡ ʷʟʚʳ ʧʦ ʧʝʨʚʦʡ ʩʭʝʤʝ ʠʤʤʫʥʠʟʘʮʠʠ 

ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʘʢʪʠʚʥʫʶ 

ʢʘʧʩʫʣʴʥʦ-ʧʨʦʪʝʢʪʠʚʥʫʶ ʠʤʤʫʥʥʫʶ ʩʠʙʠ-

ʨʝʷʟʚʝʥʥʫʶ ʩʳʚʦʨʦʪʢʫ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʝʨʠʤʤʫʥʥʳʭ ʩʳʚʦ-

ʨʦʪʦʢ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ɸʢʪʠʚʥʦʩʪʴ ʛʠʧʝʨʠʤʤʫʥʥʳʭ ʩʳʚʦʨʦʪʦʢ 

ɸʥʪʠʛʝʥ ʉʭʝʤʘ 

ʠʤʤʫʥʠʟʘʮʠʠ 

ʢʨʦʣʠʢʦʚ 

ʊʠʪʨ ʘʥʪʠʪʝʣ ʚ ʀʌɸ, ʩʫʪʢʠ 

14 21 30 

ʇʨʦʪʝʢʪʠʚʥʳʡ 

 

 

1 1:1024 1:2048 1:8192 

2 1:256 1:512 1:1024 

3 1:128 1:256 1:512 

ʂʘʧʩʫʣʴʥʳʡ 

 

 

1 1:128 1:512 1:1024 

2 1:64 1:128 1:250 

3 1:32 1:64 1:128 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ 

ʚ ʪʘʙʣʠʮʝ, ʥʘʠʙʦʣʴʰʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʩʳʚʦ-

ʨʦʪʦʢ ʢʨʦʚʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦ ʧʝʨʚʦʡ ʩʭʝʤʝ, 

ʧʨʠʯʝʤ ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʥʘ ʧʨʦʪʝʢʪʠʚʥʳʡ ʘʥʪʠʛʝʥ ʧʨʝʚʳʰʘʣ ʚ ʜʚʘ 

ʠ ʙʦʣʝʝ ʨʘʟʘ (1:8192) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʳ-

ʚʦʨʦʪʢʦʡ ʥʘ ʢʘʧʩʫʣʴʥʳʡ ʘʥʪʠʛʝʥ (1:1024).  

ʇʦʵʪʦʤʫ ʜʘʥʥʫʶ ʩʭʝʤʫ ʛʠʧʝʨ-

ʠʤʤʫʥʠʟʘʮʠʠ ʢʨʦʣʠʢʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʚʟʷʣʠ ʟʘ ʦʩʥʦʚʥʫʶ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʉʧʝʮʠ-

ʬʠʯʥʦʩʪʴ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ, ʠʩʧʳʪʘʣʠ ʚ ʥʝʧʨʷʤʦʤ 

ʚʘʨʠʘʥʪʝ ʀʌɸ ʩ ʘʥʪʠʛʝʥʘʤʠ ʠʟ ʰʪʘʤʤʦʚ 

B.cereus 8035 ʠ B.subtilis 433.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʧʝʮʠ-

ʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʝʨʠʤ-ʤʫʥʥʦʡ 

ʩʳʚʦʨʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.                                           

 

ʊʘʙʣʠʮʘ 2 - ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʘʧʩʫʣʴʥʦ-ʧʨʦʪʝʢʪʠʚʥʦʡ ʠʤʤʫʥʥʦʡ 

ʩʠʙʠʨʝʷʟʚʝʥʥʦʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ ʚ ʀʌɸ 

ɸʥʪʠʛʝʥʳ ʊʠʪʨ ʘʥʪʠʪʝʣ 

ʐʪ.71/12 1:4096 

ʐʪ.55 (ɺʅʀʀɺɺʠʄ) 1:8192 

ʐʪ. 8035 1;64 

ʐʪ.433 1:8 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʪʠʪʨʳ ʘʥ-

ʪʠʪʝʣ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ ʥʘ ʩʠʙʠ-

ʨʝʷʟʚʝʥʥʳʝ  ʘʥʪʠʛʝʥʳ (ʰʪ. 71/12 ʠ 55 

(ɺʅʀʀɺɺʠʄ) ʩʦʩʪʘʚʠʣʠ 1:4096 ʠ 1:8192 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʢʨʝʩʪʥʘʷ 

ʨʝʘʢʮʠʷ ʩ ʘʵʨʦʙʥʳʤʠ ʧʦʯʚʝʥʥʳʤʠ 

ʩʘʧʨʦʬʠʪʘʤʠ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʥʠʟʢʠʭ 

ʪʠʪʨʘʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-
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ʪʘʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʳʙʨʘʥʥʳʡ 

ʥʘʤʠ ʤʝʪʦʜ ʛʠʧʝʨʠʤʤʫʥʠʟʘʮʠʠ ʢʨʦʣʠʢʦʚ 

ʧʨʦʪʝʢʪʠʚʥʳʤ ʠ ʢʘʧʩʫʣʴʥʳʤ ʘʥʪʠʛʝʥʘʤʠ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʘʢʪʠʚʥʫʶ ʠʤ-

ʤʫʥʥʫʶ ʩʳʚʦʨʦʪʢʫ.   

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʛʠʧʝʨʠʤʤʫʥʠʟʘʮʠʠ 

ʢʨʦʣʠʢʦʚ ʢʘʧʩʫʣʴʥʳʤ ʠ ʧʨʦʪʝʢʪʠʚʥʳʤ ʘʥ-

ʪʠʛʝʥʘʤʠ ʚʦʟʙʫʜʠʪʝʣʷ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, 

ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʘʢʪʠʚʥʫʶ ʠ ʩʧʝʮʠʬʠʯ-

ʥʫʶ ʩʳʚʦʨʦʪʢʫ.  

ʇʦʵʪʦʤʫ ʩʭʝʤʫ ʧʷʪʠʢʨʘʪʥʦʛʦ 

ʚʚʝʜʝʥʠʷ (ʧʝʨʚʘʷ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʚʘʣʝʥʪʥʦʡ ʛʠʧʝ-

ʨʠʤʤʫʥʥʦʡ ʩʠʙʠʨʝʷʟʚʝʥʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʠʤʤʫʥʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʠʷ ʢʘʧʩʫʣʴʥʦ-ʧʨʦʪʝʢʪʠʚʥʦʡ 

ʛʠʧʝʨʠʤʤʫʥʥʦʡ ʩʠʙʠʨʝʷʟʚʝʥʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʢʦʪʦʨʘʷ ʠʟʛʦʪʦʚʣʝʥʘ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʪʠʛʝʥʦʚ ʠʟ ʰʪʘʤʤʦʚ 55 (ɺʅʀʀɺɺʠʄ) (ʧʨʦʪʝʢʪʠʚʥʳʡ) ʠ 71/12 (ʢʘʧʩʫʣʴʥʳʡ). ʀʩʧʳʪʘʥʳ 

ʪʨʠ ʩʭʝʤʳ ʛʠʧʝʨʠʤʤʫʥʠʟʘʮʠʠ ʢʨʦʣʠʢʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʘʷ ʩ 

ʪʠʪʨʦʤ ʘʥʪʠʪʝʣ 1:8192 ʠ ʩʧʝʮʠʬʠʯʥʘʷ, ʜʘʶʱʘʷ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩ ʛʝʪʝʨʦʣʦʛʠʯʥʳʤʠ 

ʘʥʪʠʛʝʥʘʤʠ ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʪʠʪʨʘʭ (B. cereus 8035 1:64, B.subtilis 433 ï 1:8), ʧʦʣʫʯʝʥʘ 

ʩʳʚʦʨʦʪʢʘ ʧʦ ʧʝʨʚʦʡ ʩʭʝʤʝ ʠʤʤʫʥʠʟʘʮʠʠ (ʧʷʪʠʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ). ʇʦʵʪʦʤʫ ʜʘʥʥʫʶ ʩʭʝʤʫ 

ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʚʘʣʝʥʪʥʦʡ ʛʠʧʝʨʠʤʤʫʥʥʦʡ ʩʠʙʠʨʝʷʟʚʝʥʥʦʡ 

ʩʳʚʦʨʦʪʢʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʤʤʫʥʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 
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Summary 

 

The method for producing immunoglobulins to the anthrax pathogen has been developed. 

Capsule and protective antigens were used as an antigen to obtain rabbit hyperimmune serum. 

Immunization of rabbits was performed by five times introduction of antigens along the spinal 

column, intradermally. The proposed method of rabbits hyperimmunization ensured high activity 

and specificity of immunoglobulins to the anthrax pathogen. 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʇɸʊʆʄʆʈʌʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ɼɽʁʉʊɺʀʗ 

ʉʆɽɼʀʅɽʅʀʗ çɼɽɻɽʃʔʄ-14è ʀ ʇʈɽʇɸʈɸʊɸ ɸʄʇʈʆʃʀʋʄ ʅɸ ʇɽʏɽʅʔ ʀ 

ʊʆʅʂʀʁ ʂʀʐɽʏʅʀʂ ʎʓʇʃʗʊ, ɹʆʃʔʅʓʍ ʕʁʄɽʈʀʆɿʆʄ 
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ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
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ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʵʡʤʝʨʠʦʟʦʤ ʧʪʠʮ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʭ ʩʨʝʜʩʪʚ. ʎʝʣʴʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʧʘ-

ʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʭ ʩʨʝʜʩʪʚ 

ʘʤʧʨʦʣʠʫʤ ʠ ʥʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ çɼʝʛʝʣʴʤ-

14è ʥʘ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʵʡʤʝʨʠʦʟʘ ʫ ʮʳʧʣʷʪ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʵʡʤʝʨʠʦʟ ʚʦʩ-

ʧʨʦʠʟʚʦʜʠʣʠ ʘʣʠʤʝʥʪʘʨʥʳʤ ʟʘʨʘʞʝʥʠʝʤ 

ʮʳʧʣʷʪ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 2 ʛʨʫʧʧʳ ʧʦ 8 

ʧʪʠʮ ʚʦʜʥʦʡ ʚʟʚʝʩʴʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʡ-

ʤʝʨʠʡ. ʅʘ 15-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʫ 

ʙʦʣʴʥʳʭ ʵʡʤʝʨʠʦʟʦʤ ʮʳʧʣʷʪ, ʤʝʪʦʜʦʤ 

ʌʶʣʣʝʙʦʨʥʘ ʚʳʷʚʣʷʣʠ ʦʦʮʠʩʪʳ Eimeria 

magna. ʅʘ 20-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

ʮʳʧʣʷʪʘʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷʣʠ ʘʤ-

ʧʨʦʣʠʫʤ ʚ ʜʦʟʝ 0,8 ʛ ʥʘ 1 ʢʛ ʢʦʨʤʘ ʚ ʪʝʯʝ-

ʥʠʝ 7 ʩʫʪʦʢ, ʧʪʠʮʘʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʜʘʚʘʣʠ 

çɼʝʛʝʣʴʤ-14è ʚ ʜʦʟʝ 35 ʤʛ/ʢʛ, ʜʚʘʞʜʳ ʩ 

ʠʥʪʝʨʚʘʣʦʤ ʚ ʦʜʥʠ ʩʫʪʢʠ. ʇʨʠʤʝʥʝʥʥʳʝ 

ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʝ ʩʨʝʜʩʪʚʘ ʩʤʝʰʠʚʘʣʠ 

ʩ ʧʦʣʦʚʠʥʦʡ ʥʦʨʤʳ ʢʦʨʤʘ ʠ ʟʘʜʘʚʘʣʠ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʛʦʣʦʜʥʦʡ ʜʠʝʪʳ. ʇʦʜ-

ʦʧʳʪʥʳʭ ʧʪʠʮ ʫʙʠʚʘʣʠ ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʂʫ-

ʩʦʯʢʠ ʧʝʯʝʥʠ ʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%- ʥʦʤ ʥʝʡʪʨʘʣʴʥʦʤ 

ʬʦʨʤʘʣʠʥʝ, ʵʪʘʥʦʣ-ʬʦʨʤʘʣʠʥʝ (9:1). 

ʋʧʣʦʪʥʝʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʟʘʣʠʚʢʠ ʚ ʧʘʨʘʬʠʥ. ɻʠ-

ʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-10 ʤʢʤ 

ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 

ʕʡʤʝʨʠʠ ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʚʳʷʚ-

ʣʷʣʠ ʦʢʨʘʩʢʦʡ ʐʠʬʬ-ʨʝʘʢʪʠʚʦʤ. ʄʦʨʬʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʧʦʤʦʱʠ ʦʢʫʣʷʨ-ʤʠʢʨʦʤʝʪʨʘ (ʄʆɺ-1-15ʭ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋ ʟʘ-

ʨʘʞʝʥʥʳʭ ʵʡʤʝʨʠʦʟʦʤ ʮʳʧʣʷʪ 1 ʠ 2 ʛʨʫʧʧ 

ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʦʙʥʘʨʫʞʠʚʘʣʠ ʧʨʠ-

ʩʫʪʩʪʚʠʝ ʵʡʤʝʨʠʡ, ʦʢʨʘʰʝʥʥʳʭ ʐʠʬʬ ʨʝ-

ʘʢʪʠʚʦʤ ʚ ʠʥʪʝʥʩʠʚʥʳʡ ʪʝʤʥʦ-ʢʨʘʩʥʳʡ 

ʮʚʝʪ (ʨʠʩ. 1). ʄʝʪʦʜʦʤ ʬʣʦʪʘʮʠʠ ʫ ʙʦʣʴ-

ʥʳʭ ʧʪʠʮ ʚʳʜʝʣʷʣʠ Eimeria magna ʜʠʘʤʝʪ-

ʨʦʤ 40 ʤʢʤ. 

 
ʈʠʩʫʥʦʢ 1 - ʉʢʦʧʣʝʥʠʷ ʵʡʤʝʨʠʡ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʙʦʣʴʥʳʭ ʮʳʧʣʷʪ. ʄʝʪʦʜ ʐʠʬʬʘ. 

ʍ 480 
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ʋ ʮʳʧʣʷʪ 1-ʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ 

ʘʤʧʨʦʣʠʫʤ, ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʧʝʯʝʥʦʯʥʳʝ ʢʣʝʪʢʠ ʦʪʣʠʯʘʣʠʩʴ 

ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʦʙʲʝʤʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʛʝʧʘ-

ʪʦʮʠʪʦʚ ʩʦʭʨʘʥʷʣʠ ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʮʠ-

ʪʦʧʣʘʟʤʳ ʠ ʠʤʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʣʢʠʝ 

ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʷʜʨʘ ʦʙʲʝʤʦʤ 

39,53Ñ2,32 ʤʢʤ
3 
ʩʦʜʝʨʞʘʱʠʝ 2-3 ʷʜʨʳʰʢʘ. 

ʂʘʢ ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʝʥʠʷ ʙʝʣʢʦʚʦʡ ʠ 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʚ ʮʠʪʦʧʣʘʟʤʝ ʤʥʦʛʠʭ 

ʧʝʯʝʥʦʯʥʳʭ ʢʣʝʪʦʢ ʦʙʥʘʨʫʞʠʚʘʣʠ ʦʢʩʠ-

ʬʠʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ ʠ ʤʝʣʢʠʝ ʚʘʢʫʦʣʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʜʚʫʷʜʝʨʥʳʭ ʛʝʧʘʪʦʮʠʪʦʚ ʚ 

ʦʜʥʦʤ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʧʨʠ 

ʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 18,53Ñ0,45 

ʢʣʝʪʦʢ. ʄʝʞʙʘʣʦʯʥʳʝ ʩʠʥʫʩʦʠʜʥʳʝ ʢʘ-

ʧʠʣʣʷʨʳ ʦʨʛʘʥʘ ʙʳʣʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩ-

ʰʠʨʝʥʥʳʤʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʚʝʟʜʯʘʪʳʝ 

ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʦʮʠʪʳ ʠʤʝʣʠ ʭʦʨʦʰʦ 

ʦʙʦʟʥʘʯʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʷʜʝʨ. ʎʝʥʪʨʘʣʴ-

ʥʳʝ ʚʝʥʳ ʠ ʘʨʪʝʨʠʠ ʪʨʠʘʜ ʙʳʣʠ ʫʤʝʨʝʥʥʦ 

ʨʘʩʰʠʨʝʥʥʳʤʠ ʠ ʩʦʭʨʘʥʷʣʠ ʧʨʦʩʚʝʪ. ɺʦ-

ʢʨʫʛ ʪʨʠʘʜ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʤʘʣʦʯʠʩʣʝʥʥʳʝ 

ʣʠʤʬʦʠʜʥʳʝ ʢʣʝʪʢʠ. ʇʨʦʩʚʝʪʳ ʞʝʣʯʥʳʭ 

ʧʨʦʪʦʢʦʚ ʦʩʪʘʚʘʣʠʩʴ ʫʧʣʦʱʝʥʥʳʤʠ ʚʩʣʝʜ-

ʩʪʚʠʝ ʥʘʙʫʭʘʥʠʷ ʮʠʪʦʧʣʘʟʤʳ ʵʧʠʪʝʣʠʦʮʠ-

ʪʦʚ.  

ʅʘ 7-ʝ ʩʫʪʢʠ ʫ ʮʳʧʣʷʪ 1 ʛʨʫʧʧʳ 

ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʦʪʣʠʯʘʣʘʩʴ ʨʘʟʨʫʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʚʦʨ-

ʩʠʥʦʢ ʚ ʘʧʠʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʟʤʘʪʠʯʝ-

ʩʢʠʡ ʵʧʠʪʝʣʠʡ ʩʦʭʨʘʥʷʣʩʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʦʩʥʦʚʘʥʠʷ ʠ ʩʨʝʜʥʝʡ ʯʘ-

ʩʪʠ ʚʦʨʩʠʥʦʢ. ʈʝʟʫʣʴʪʘʪʦʤ ʥʝʧʦʣʥʦʡ ʨʝʛʝ-

ʥʝʨʘʮʠʠ ʵʧʠʪʝʣʠʷ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʷʚ-

ʣʷʣʦʩʴ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʠ ʵʥʪʝʨʦʮʠ-

ʪʦʚ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ. ɺ ʩʦʭʨʘʥʠʚ-

ʰʠʭʩʷ ʢʣʝʪʢʘʭ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʵʧʠʪʝʣʠʷ 

ʦʪʤʝʯʘʣʠ ʧʨʠʟʥʘʢʠ ʘʪʨʦʬʠʠ ʠ ʟʘʤʝʜʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʠʭ ʦʙʥʦʚʣʝʥʠʷ. ʉʦʝʜʠʥʠʪʝʣʴʥʦʪ-

ʢʘʥʥʘʷ ʦʩʥʦʚʘ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʙʳʣʘ 

ʨʝʟʢʦ ʨʘʟʚʦʣʦʢʥʝʥʥʦʡ, ʩʦʜʝʨʞʘʣʘ ʤʘʣʦ-

ʯʠʩʣʝʥʥʳʝ ʨʝʪʠʢʫʣʦʮʠʪʳ, ʝʜʠʥʠʯʥʳʝ 

ʣʠʤʬʦʠʜʥʳʝ ʢʣʝʪʢʠ. ʄʝʩʪʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʛʝʤʦʮʠʨʢʫʣʷʮʠʠ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 

ʧʨʦʷʚʣʷʣʠʩʴ ʤʫʢʦʠʜʥʳʤ ʥʘʙʫʭʘʥʠʝʤ ʠ 

ʩʫʞʝʥʠʝʤ ʧʨʦʬʠʣʝʡ ʧʨʦʩʚʝʪʘ ʤʝʣʢʠʭ ʩʦ-

ʩʫʜʦʚ. ʂʠʰʝʯʥʳʝ ʢʨʠʧʪʳ ʩʦʭʨʘʥʷʣʠ ʧʨʠ-

ʟʥʘʢʠ ʘʪʨʦʬʠʠ ʠ ʟʘʤʝʜʣʝʥʠʷ ʤʠʪʦʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ ʟʦʥʳ. 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʬʠʛʫʨ ʤʠʪʦʟʘ ʚ ʦʜʥʦʡ 

ʢʨʠʧʪʝ ʩʦʩʪʘʚʠʣʦ 2,30Ñ0,24. ʂʣʝʪʢʠ ʧʦʜ-

ʩʣʠʟʠʩʪʦʛʦ, ʤʳʰʝʯʥʦʛʦ ʩʣʦʝʚ ʠ ʤʳʰʝʯʥʦʡ 

ʦʙʦʣʦʯʢʠ ʩʦʭʨʘʥʷʣʠ ʧʨʠʟʥʘʢʠ ʘʪʨʦʬʠʠ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʣʠʟʠʩʪʦʡ ʢʠʰʝʯʥʠʢʘ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʦʪʜʝʣʴʥʦ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚʥʫʪʨʠ ʢʣʝʪʦʢ ʢʨʠʧʪ ʝʜʠʥʠʯʥʳʭ 

ʰʠʟʦʥʪʦʚ (ʨʠʩ. 2). 

 
ʈʠʩʫʥʦʢ 2 - ɽʜʠʥʠʯʥʳʝ ʰʠʟʦʥʪʳ ʵʡʤʝʨʠʡ ʚ ʢʣʝʪʢʘʭ ʢʠʰʝʯʥʦʡ ʚʦʨʩʠʥʢʠ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʍ 380 

 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ çɼʝʛʝʣʴʤ-

14è ʙʦʣʴʥʳʤ ʮʳʧʣʷʪʘʤ ʥʘ 7-ʝ ʩʫʪʢʠ ʚ ʧʝ-

ʯʝʥʠ ʚʳʟʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʙʦʣʴʰʠʭ ʛʝʧʘʪʦʮʠʪʦʚ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʦʢʩʠ-

ʬʠʣʴʥʦʡ ʦʢʨʘʩʢʦʡ ʮʠʪʦʧʣʘʟʤʳ. ʉʨʝʜʠ ʛʝ-

ʧʘʪʦʮʠʪʦʚ ʩʦʭʨʘʥʷʣʘʩʴ ʧʦʧʫʣʷʮʠʷ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʤʝʣʢʠʭ ʢʣʝʪʦʢ ʩ ʧʠʢʥʦʤʦʨʬʥʳʤʠ 

ʷʜʨʘʤʠ ʦʙʲʝʤʦʤ 38,4Ñ11,1 ʤʢʤ
3
. ʇʨʠ 

ʦʢʨʘʩʢʝ ʐʠʬʬ-ʨʝʘʢʪʠʚʦʤ ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʢʨʫʧʥʳʭ ʛʝʧʘʪʦʮʠʪʦʚ ʦʙʥʘʨʫʞʠʚʘʣʠ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ ʛʨʘʥʫʣʳ ʛʣʠʢʦʛʝʥʘ, ʪʦʛʜʘ ʢʘʢ 

ʚ ʤʝʣʢʠʭ ʢʣʝʪʢʘʭ ʧʘʨʝʥʭʠʤʳ ʮʠʪʦʧʣʘʟʤʘ 

ʩʦʜʝʨʞʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʵʪʦʛʦ ʧʦ-

ʣʠʩʘʭʘʨʠʜʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʝʧʘʪʦʮʠʪʦʚ ʩ 

ʜʚʫʤʷ ʷʜʨʘʤʠ ʩʦʩʪʘʚʠʣʦ 15,69Ñ0,34 ʢʣʝʪʦʢ. 

ʇʦ ʭʦʜʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʤʝʨʝʥʥʦ ʢʨʦʚʝʥʘ-
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ʧʦʣʥʝʥʥʳʭ ʩʠʥʫʩʦʠʜʥʳʭ ʤʝʞʙʘʣʦʯʥʳʭ 

ʢʘʧʠʣʣʷʨʦʚ ʦʪʤʝʯʘʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʤʘʣʦ-

ʯʠʩʣʝʥʥʳʭ ʠ ʥʝʙʦʣʴʰʠʭ ʧʦ ʦʙʲʝʤʫ ʟʚʝʟʜ-

ʯʘʪʳʭ ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʮʠʪʦʚ. ɺ ʧʝʨʠ-

ʚʘʩʢʫʣʷʨʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʦʙʥʘ-

ʨʫʞʠʚʘʣʠ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʢʦʤʧʘʢʪʥʳʝ 

ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ ʛʠʩʪʠʦʮʠʪʦʚ. 

ʇʨʦʩʚʝʪʳ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʞʝʣʯʥʳʭ 

ʧʨʦʪʦʢʦʚ ʚ ʦʙʣʘʩʪʠ ʪʨʠʘʜ ʦʨʛʘʥʘ ʙʳʣʠ 

ʦʙʦʟʥʘʯʝʥʳ. ʋ ʮʳʧʣʷʪ ʩʪʨʫʢʪʫʨʘ ʢʠʰʝʯ-

ʥʦʡ ʩʪʝʥʢʠ ʥʘ 7-ʝ ʩʫʪʢʠ ʦʩʪʘʚʘʣʘʩʴ ʩʣʘʙʦ 

ʚʨrʘʞʝʥʥʦʡ ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʨʘʟʨʫʰʝʥʠʷ. ɺʥʦʚʴ ʦʙʨʘʟʫʶʱʠʝʩʷ ʢʠʰʝʯ-

ʥʳʝ ʚʦʨʩʠʥʢʠ ʚʳʜʝʣʷʣʠʩʴ ʧʦʣʠʤʦʨʬʥʳʤ 

ʩʪʨʦʝʥʠʝʤ ʠ ʙʳʣʠ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʫʢʦ-

ʨʦʯʝʥʥʳʤʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʠʰʝʯʥʳʭ ʚʦʨ-

ʩʠʥʦʢ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʦʩʥʦʚʘʥʠʝ ʠ ʩʫʞʝʥ-

ʥʫʶ ʘʧʠʢʘʣʴʥʫʶ ʯʘʩʪʴ (ʨʠʩ. 3). 

 ʄʦʥʦʩʣʦʡ ʩʪʦʣʙʯʘʪʳʭ ʵʧʠʪʝʣʠʦ-

ʮʠʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ, ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʙʦʢʦ-

ʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʨʩʠʥʦʢ. ɸʧʠʢʘʣʴʥʘʷ 

ʦʙʣʘʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʦʨʩʠʥʦʢ ʙʳʣʠ ʯʘ-

ʩʪʠʯʥʦ ʣʠʰʝʥʳ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʟʘʤʝʜʣʝʥʠʷ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨ-

ʞʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʪʨʦ-

ʬʠʠ ʵʥʪʝʨʦʮʠʪʳ. ʉʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʘʷ 

ʦʩʥʦʚʘ ʚʦʨʩʠʥʦʢ ʠ ʢʨʠʧʪ ʦʩʪʘʝʪʩʷ ʫʤʝ-

ʨʝʥʥʦ ʨʘʟʨʝʞʝʥʥʦʡ. ɺ ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ ʦʙ-

ʣʘʩʪʠ ʢʨʠʧʪ ʦʙʥʘʨʫʞʠʚʘʣʠ ʝʜʠʥʠʯʥʳʝ ʤʠ-

ʪʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʣʝʪʢʠ 2,4Ñ0,17.  ʉʦ-

ʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʘʷ ʦʩʥʦʚʘ ʚʦʩʩʪʘʥʘʚʣʠ-

ʚʘʝʤʳʭ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʙʳʣʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʝʪʠʢʫʣʦʮʠ-

ʪʘʤʠ, ʤʘʣʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ, ʣʠʤ-

ʬʦʠʜʥʳʤʠ ʠ ʝʜʠʥʠʯʥʳʤʠ ʛʣʘʜʢʦʤʳʰʝʯ-

ʥʳʤʠ ʢʣʝʪʢʘʤʠ.  ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ 

ʵʪʠʭ ʢʣʝʪʦʢ ʦʪʤʝʯʘʣʠ ʚ ʦʩʥʦʚʘʥʠʠ ʚʦʨʩʠ-

ʥʦʢ.  

 

 
ʈʠʩʫʥʦʢ 3 - ɽʜʠʥʠʯʥʳʝ ʤʠʪʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʣʝʪʢʠ ʚ ʢʨʠʧʪʘʭ ʪʦʥʢʦʡ ʢʠʰʢʠ ʥʘ 7-ʝ 

ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ çɼʝʛʝʣʴʤ-14è.  ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʍ 240. 

 
ʇʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ ʙʳʣʘ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʘ ʠ ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʭʦʜʠʣʘ ʚ 

ʤʳʰʝʯʥʫʶ ʧʣʘʩʪʠʥʢʫ, ʠʤʝʚʰʫʶ ʥʝ 

ʨʘʚʥʦʤʝʨʥʫʶ ʪʦʣʱʠʥʫ. ʄʳʰʝʯʥʳʡ ʩʣʦʡ 

ʩʦʭʨʘʥʷʣ ʧʨʠʟʥʘʢʠ ʨʘʟʚʦʣʦʢʥʝʥʠʷ. ʄʝʞ-

ʤʳʰʝʯʥʳʝ ʥʝʨʚʥʳʝ ʩʧʣʝʪʝʥʠʷ ʩʦʭʨʘʥʷʣʠ 

ʧʨʠʟʥʘʢʠ ʥʘʙʫʭʘʥʠʷ ʥʝʡʨʦʧʣʘʟʤʳ ʠ 

ʙʣʝʜʥʦʡ ʦʢʨʘʩʢʠ ʷʜʝʨ. ʐʠʟʦʥʪʳ ʵʡʤʝʨʠʡ 

ʧʨʠ ʦʢʨʘʩʢʝ ʐʀʌʌ-ʨʝʘʢʪʠʚʦʤ ʥʝ 

ʚʳʷʚʣʷʣʠʩʴ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ 

ʚʥʫʪʨʠ ʢʣʝʪʦʢ ʵʧʠʪʝʣʠʷ ʚʦʨʩʠʥʦʢ ʠ ʢʨʠʧʪ.  

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʘʪʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʯʝʥʠ ʠ 

ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ, ʙʦʣʴʥʳʭ 

ʵʡʤʝʨʠʦʟʦʤ ʮʳʧʣʷʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ 

ʤʝʥʴʰʝʤ ʫʨʦʚʥʝ ʤʝʩʪʥʦʛʦ ʨʝʘʢʪʦʛʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚʦʵʡʤʝʨʠʦʟʥʦʛʦ ʩʦʝʜʠʥʝ-

ʥʠʷ çɼʝʛʝʣʴʤ-14è ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʧʘʨʘʪʦʤ ʘʤʧʨʦʣʠʫʤʦʤ. ʆʙʘ ʩʨʝʜʩʪʚʘ 

ʦʙʣʘʜʘʣʠ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦʪʠʚʦ-

ʧʘʨʘʟʠʪʘʨʥʳʤ ʜʝʡʩʪʚʠʝʤ.  
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Summary  

 

Comparative pathomorphological study of liver and small intestine of chickens by Eimeria 

patients showed less reactogenicity of a new protivoparazitarnae connection Degilim -14 compared 

with amprolium drug, with equal coccidioidin properties. 

 

DOI 10.31588/2413-4201-1883-237-1-51-56 ʋɼʂ: 619:591.1:615.03 

 
ɺʃʀʗʅʀɽ çʗʅʊʆɺɽʊɸè ʅɸ  ʂʃʀʅʀʂʆïʌʀɿʀʆʃʆɻʀʏɽʉʂʀʁ ʉʊɸʊʋʉ 

ʉʋʍʆʉʊʆʁʅʓʍ ʂʆʈʆɺ 

 

ɻʨʘʯʝʚʘ ʆ.ɸ. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ, ʐʘʛʝʝʚʘ ɸ.ʈ.ï ʢ.ʚ.ʥ. 

 
ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʘ,  ʢʨʦʚʴ, ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ 

Key words: cow, blood, succinic acid, pregnancy, veterinary examination 

 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʚʳʩʪʫʧʘʝʪ ʵʬ-

ʬʝʢʪʠʚʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦ-

ʣʦʚʴʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʘʜʘ. ʐʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʰʝʥʠʷ 



52 

 

ʵʪʦʡ ʟʘʜʘʯʠ ʟʘʣʦʞʝʥʳ ʚ ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʞʠʚʦʪʥʳʭ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʦʥʪʦʛʝ-

ʥʝʟʘ [3,7]. 

ʉʨʝʜʠ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠ-

ʪʠʷ ʣʶʙʦʛʦ ʦʨʛʘʥʠʟʤʘ ʦʩʦʙʦʝ ʤʝʩʪʦ ʦʪʚʦ-

ʜʠʪʩʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʚʘ ʤʝʩʷʮʘ. ʉʦʟʜʘʥʠʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʘʜʝʢ-

ʚʘʪʥʳʭ ʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʤʘʪʝʨʠ ʠ 

ʧʣʦʜʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ, 

ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʭ ʜʘʣʴʥʝʡʰʫʶ 

ʨʝʘʢʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ [4,6]. ɼʣʷ ʥʦʨ-

ʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʦʨ-

ʛʘʥʠʟʤʦʚ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʘ ʢʦʨ-

ʨʝʢʮʠʷ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷ-

ʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘ-

ʥʦʚʠʪʝʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ - ʘʥʪʠʦʢʩʠʜʘʥ-

ʪʘʤʠ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩʦʚʳʭ ʩʦ-

ʩʪʦʷʥʠʷʭ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤʠ ʧʦʣʦ-

ʞʝʥʠʷʤʠ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʦ-

ʚʳʭ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʢʦ-

ʨʦʚ-ʤʘʪʝʨʝʡ [1,5,9] ʠ ʨʘʟʨʘʙʦʪʢʘ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʩʭʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʩʨʝʜʩʪʚ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ 

ʥʘʰʝʡ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʧʨʝ-

ʧʘʨʘʪʘ çʗʥʪʦʚʝʪè ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ.  ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʪʝ-

ʨʘʧʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʨʝʥʪʛʝ-

ʥʦʣʦʛʠʝʡ  ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʘʢʘʜʝʤʠʷ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ 

ʅ.ʕ.ɹʘʫʤʘʥʘè, ʆʆʆ çʂʘʣʠʥʠʥʘè ʘʛʨʦ-

ʬʠʨʤʳ çʄʝʥʟʝʣʠʥʩʢʠʝ ʟʦʨʠè ʄʝʥʟʝʣʠʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʆʙ-̡

ʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʫʭʦʩʪʦʡʥʳʝ 

ʢʦʨʦʚʳ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʣʠʥʠ-

ʯʝʩʢʠʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 

ʭʦʟʷʡʩʪʚʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʨʦ-

ʚʦʜʠʣʠ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʶ ʧʦ ʤʝʪʦʜʠʢʝ ʀ.ɻ. 

ʐʘʨʘʙʨʠʥʘ (1975). ɺ ʭʦʜʝ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ 

ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦ-

ʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦ-

ʚʘʥʠʝ ʚʩʝʛʦ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ.  

ʎʝʣʴʶ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʢʘʬʝʜʨʝ ʪʝʨʘʧʠʠ ʠ ʢʣʠʥʠ-

ʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʨʝʥʪʛʝʥʦʣʦʛʠʝʡ, ʥʘ ʦʩ-

ʥʦʚʝ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦ-

ʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʝʛʦ ʩʫʭʦ-

ʩʪʦʡʥʳʤ ʢʦʨʦʚʘʤ ʥʘ  ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʜʣʷ ʯʝʛʦ ʙʳʣʦ ʩʬʦʨʤʠʨʦ-

ʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʢʦʨʦʚ-ʘʥʘʣʦʛʦʚ ʧʦ 15 ʛʦʣʦʚ 

ʚ ʢʘʞʜʦʡ. ʂʦʨʦʚʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ 30 

ʜʥʝʡ ʜʦ ʦʪʝʣʘ ʚʥʫʪʨʠʤʳʰʝʯʥʦ  ʪʨʠʞʜʳ  ʩ 

ʠʥʪʝʨʚʘʣʦʤ 2-3 ʜʥʷ ʚʚʦʜʠʣʠ  ʧʨʝʧʘʨʘʪ çʗʥ-

ʪʦʚʝʪè ʠʟ ʨʘʩʯʝʪʘ 15 ʤʣ/ʞʠʚʦʪʥʦʝ. ɺʪʦʨʘʷ 

ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ʇʝʨʚʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʞʠ-

ʚʦʪʥʳʭ ʥʘ ʦʧʳʪ, ʚʪʦʨʦʝ - ʯʝʨʝʟ 15, ʪʨʝʪʴʝ - 

ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʧʳʪʘ. ʃʘʙʦʨʘ-

ʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʠʦʭʠ-

ʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ çBiochemSAè  ʥʘ 

ʙʘʟʝ ʢʣʠʥʠʢʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ. ɺ 

ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ 

ʘʣʴʙʫʤʠʥʘ, ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ, 

ʢʝʪʦʥʦʚʳʭ ʪʝʣ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʢʘʣʴ-

ʮʠʷ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ, ʘʢʪʠʚ-

ʥʦʩʪʴ ɸʉʊ ʠ ɸʃʊ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʤʝʪʦʜʠʢʘʤ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʝʩʩʧʦʨʥʳʤ 

ʩʯʠʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʫʨʦʚʝʥʴ 

ʧʠʪʘʥʠʷ, ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʩʦʩʪʦʷʥʠʝ 

ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ-ʤʘʪʝʨʝʡ ʚʣʠʷʝʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ, ʚʥʫʪʨʠʫʪʨʦʙʥʫʶ ʠ 

ʧʦʩʪʥʘʪʘʣʴʥʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ 

ʩʤʝʨʪʥʦʩʪʴ. ʇʝʨʚʠʯʥʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʦʤ ʟʘʙʦʣʝʚʘʥʠʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʪʝʣʷʪ ʠʟ 

ʭʦʟʷʡʩʪʚ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʢʦʨʤ-

ʣʝʥʠʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʨʦʚ, ʘ ʚʪʦʨʠʯʥʳʤ 

- ʤʠʢʨʦʬʣʦʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ 

ʫʩʫʛʫʙʣʷʝʪ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ. ʉ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʵʪʦʡ ʩʚʷʟʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʯʘʤʠ ʨʘʙʦʪʳ, ʚ ʭʦʟʷʡʩʪʚʝ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʠ ʘʥʘʣʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʨʘʮʠʦʥʦʚ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʆʆʆ çʂʘʣʠ-

ʥʠʥʘè ʩʨʝʜʠ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ 

ʤʦʣʦʜʥʷʢʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʜʠʩʧʝʧʩʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ, ʢʦʪʦʨʘʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʩ 3-4 ʜʥʷ ʞʠʟʥʠ ʠ ʧʦʨʘʞʘʝʪ ʦʪ 

30 ʜʦ 40% ʦʪ ʯʠʩʣʘ ʨʦʜʠʚʰʠʭʩʷ. 
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ɿʘʙʦʣʝʚʘʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ 

ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʱʝʨʙ.  

ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʘʚʪʦʨʳ [3, 4,7, 8] 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥ-

ʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʯʠʪʘʶʪ ʥʘʨʫʰʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, 

ʛʣʫʙʦʢʠʝ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ ʫ ʢʦʨʦʚ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʫ ʪʝʣʷʪ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʠ ʩ ʥʘʰʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʣ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʢʦʨʦʚ ʚ 

ʭʦʟʷʡʩʪʚʝ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʙʤʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦ-

ʣʦʛʠʠ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʪʤʝʯʘʣʠ ʛʝʧʘʪʦʟ ʫ 

35,2%, ʢʝʪʦʟ ʫ 30% ʠ ʦʩʪʝʦʜʠʩʪʨʦʬʠʶ ʫ 

42,0% ʞʠʚʦʪʥʳʭ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʮʠʦʥʘ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʥʘ 10-20% ʦʪ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʳ  ʧʦ ʪʘʢʠʤ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ, ʕʂʕ, ʧʝʨʝʚʘʨʠʤʦʤʫ 

ʧʨʦʪʝʠʥʫ, ʩʘʭʘʨʫ, ʬʦʩʬʦʨʫ, ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʘʤ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʚ ʨʘʮʠʦʥʝ  ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ʠ 

ʢʘʣʴʮʠʷ. ʉʘʭʘʨʦ-ʧʨʦʪʝʠʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ 

ʩʦʩʪʘʚʠʣʦ 0,7:1, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

ʥʦʨʤʳ ʠ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ 

ʛʦʚʦʨʠʪ ʦʙ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʦʙʝʩʧʝʯʝʥʥʦ-

ʩʪʠ ʨʘʮʠʦʥʘ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʢʝʪʦʟʘ, ʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʢ 

ʬʦʩʬʦʨʫ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ 2:1, 

ʥʦ ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʠʭ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʦ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʭʘʨʘʢʪʝʨ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʨʦʚʠ ʦʪʤʝʯʘʣʠʩʴ ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ 

ʦʪʢʣʦʥʝʥʠʷ ʙʳʣʠ ʚʝʣʠʢʠ ʧʨʠ ʚʝʩʝʥʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɼʝʬʠʮʠʪ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ 

ʢʦʨʦʚ ʩʦʩʪʘʚʠʣ  ʚ  20% ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ, 

ʦʪʤʝʯʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʘ 25% ʩʥʠʞʝʥʠʝ 

ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ. ʋ ʢʦʨʦʚ ʥʘʙʣʶʜʘʣʩʷ 

ʜʠʩʙʘʣʘʥʩ ʙʝʣʢʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫ-

ʤʠʥʦʚ ʙʳʣʦ ʩʥʠʞʝʥʦ ʥʘ 15,5%. ʆʜʥʦ-

ʚʨʝʤʝʥʥʦ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ,  ʢʝʪʦʥʦʚʳʭ  ʪʝʣ, ʧʦʚʳ-

ʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʉʊ ʠ ɸʃʊ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠ ʨʘʟʚʠʪʠʠ ʛʝʧʘʪʦʟʘ ʥʘ 

ʬʦʥʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʢʝʪʦʟʘ. ʉʦʜʝʨʞʘʥʠʝ 

ʞʠʚʦʪʥʳʭ ʥʘ ʨʘʮʠʦʥʘʭ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʩʢʘʨʤ-

ʣʠʚʘʥʠʝ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ, 

ʩʠʣʦʩʘ ʠ ʩʝʥʘʞʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʚʳʟʳʚʘʣʦ 

ʨʘʟʚʠʪʠʝ ʫ ʞʠʚʦʪʥʳʭ ʭʦʟʷʡʩʪʚʘ  ʘʣʠʤʝʥʪʘʨ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʠ ʤʦʯʠ ʧʦʜʪʚʝʨʜʠʣʠ, 

ʯʪʦ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʦʚ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʟʘʙʦʣʝʚʘʥʠʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʢʝʪʦʟʘ, 

ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ - ʚʪʦʨʠʯʥʘʷ 

ʦʩʪʝʦʜʠʩʪʨʦʬʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 

ʠʟʤʝʥʝʥʠʷʭ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 30-ʠ 

ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ ʢʘʢ ʬʦʥʘ, ʪʘʢ ʠ  

ʢʦʥʪʨʦʣʷ, ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣ ʚʳʰʝ ʥʘ 

12,7 ʠ 11,6 %.   

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ. 

ʀ ʚ ʪʦʡ, ʠ ʚ ʜʨʫʛʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ-

ʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ, ʢʘʨʦʪʠʥʘ, 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ,  ʦʙ-

ʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ, ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʠ ʘʢʪʠʚ-

ʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ɸʉʊ ʠ ɸʃʊ. ʇʦʢʘʟʘʪʝʣʠ 

ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʥʠʞʥʠʭ ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɿʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ 

ʚ ʩʦʜʝʨʞʘʥʠʠ ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, ʫʨʦʚʥʷ ʢʝʪʦʥʦʚʳʭ 

ʪʝʣ ʠ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ. ʊʘʢ, ʢ ʢʦʥʮʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ  9,7%,  

ʦʙʱʝʛʦ ʙʝʣʢʘ ï ʥʘ 7,6%, ʘ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ ʩʥʠʞʘʣʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥ-

ʩʠʚʥʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʫʩʠʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʛʣʝʚʦʜʥʦ- 

ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʣʫʯʰʝʡ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ 

ʵʪʦʤ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 23,5% ʨʝʟʝʨʚʥʘʷ 

ʱʝʣʦʯʥʦʩʪʴ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʦʭʦʜʷ  ʜʦ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʫʢʘʟʳʚʘʷ ʥʘ 

ʫʩʪʨʘʥʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ, ʪʦ-

ʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʟʠʪʠʚʥʳʭ 
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ʪʝʥʜʝʥʮʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

ʋʨʦʚʝʥʴ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʫ ʢʦʨʦʚ,  

ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʠʩʧʳʪʫʝʤʳʡ ʧʨʝ-

ʧʘʨʘʪ, ʩʥʠʞʘʣʩʷ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʥʘ 27 %, 

ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʢʝʪʦʛʝʥʝʟ 

ʦʩʪʘʚʘʣʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʫʨʦʚʥʷ 

ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ, ʢʦʪʦʨʳʡ ʠʤʝʣ 

ʘʥʘʣʦʛʠʯʥʫʶ ʪʝʥʜʝʥʮʠʶ ʫ ʦʧʳʪʥʳʭ ʢʦʨʦʚ, 

ʧʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʷʚʣʷʣʘʩʴ 

ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ.

 

ʊʘʙʣʠʮʘ 1 - ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ  (ʧ= 15) 

ʇʦʢʘʟʘʪʝʣʠ ʌʦʥʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʷ 

ʏʝʨʝʟ 15 ʜʥʝʡ ʏʝʨʝʟ 30 ʜʥʝʡ 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 2,06Ñ0,11 

2,01Ñ0,21 

2,16Ñ0,15 

2,08Ñ0,11 

2,37Ñ0,12 

2,16Ñ0,11 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 72,14Ñ3,2 

74,15Ñ2,5 

75,31 Ñ3,13 

67,03Ñ1,46 

78,22Ñ3,21* 

72,25Ñ1,27 
ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 28,64Ñ4,25 

26,18Ñ3,72 

30,42Ñ3,49 

29,75Ñ4,36 

35,25Ñ3,31* 

30,25Ñ2,26 

ʆʙʱʠʡ ʢʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,65Ñ0,15 

2,52Ñ0,08 

2,68Ñ0,07 

2,62Ñ0,09 

2,65Ñ0,13 

2,45Ñ0,09 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʩʬʦʨ, 

ʤʤʦʣʴ/ʣ 

1,09Ñ0,53 

1,01 Ñ0,42 

1,22Ñ0,32 

1,12Ñ0,24 

1,35Ñ0,08* 

1,21Ñ0,15 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 
6,71Ñ0,86 

6,40Ñ1,17 

6,02Ñ1,06 

6,68Ñ0,89 

5,70Ñ0,47* 

6,31Ñ 0,75 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 4,19Ñ0,33 

4,33Ñ0,79 

4,31Ñ1,15 

4,21Ñ1,09 

3,42Ñ0,39* 

3,98Ñ0,65 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʝʪʦʥʦʚʳʭ ʪʝʣ (ʆʂʊ), ʤʛ% 

12,34Ñ1,02 

12,70Ñ0,96 

 

10,34Ñ2,12 

13,3Ñ3,65 

9,04Ñ0,55* 

13,6Ñ1,73 

ʆʙʱʠʡ ʙʠʣʠʨʫʙʠʥ, ʤʢʤʦʣʴ/ʣ 18,45Ñ2,47 

16,47Ñ3,21 

12,43Ñ1,78 

18,25Ñ3,15 

10,23Ñ2.76* 

16,15Ñ3,47 

ɸʉʊ, ɽ/ʣ 84,6Ñ7,26 

80,8Ñ5,34 

79,6Ñ5,78 

84,7Ñ8,95 

75,6Ñ3,56 

85,4Ñ2,97 

ɸʃʊ, ɽ/ʣ 51,7Ñ3,46 

55,7Ñ4,76 

 

52,6Ñ3,57 

57,4Ñ4,27 

48,7Ñ2,34 

56,5Ñ3,47 

ʂʘʨʦʪʠʥ, ʤʛ% 0,24Ñ0,06 

0,23Ñ0,02 

0,25Ñ0,01 

0,20Ñ0,02 

0,30Ñ0,03 

0,25Ñ0,04 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ, ʦʙ% 

ʉʆ2 

ʦʙ.% ʉʆ2 

42,16Ñ3,55 

43,38Ñ6,3 

47, 15Ñ3,47 

42,04Ñ3,19 

52,08Ñ3,34* 

42,67Ñ5,57 

P.S.ɺ ʯʠʩʣʠʪʝʣʝ - ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ -ʢʦʥʪʨʦʣʴʥʦʡ 

 

ʋʨʦʚʝʥʴ ʬʝʨʤʝʥʪʦʚ ï ʪʨʘʥʩʘʤʠʥʘʟ 

ɸʉʊ ʠ ɸʃʊ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʚʳ-

ʰʘʣʠ ʥʦʨʤʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʦʜʥʘʢʦ,  ʚ ʧʝ-

ʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ  ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʱʘʷ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʴ: ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ ʘʢ-

ʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ ʚʝʨʭʥʠʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʧʦʚʳʰʘʝʪʩʷ.  

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ (ʪʘʙʣʠʮʘ 1), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ  

ʪʘʢʞʝ ʠ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʚʚʝʜʝʥʠʷ  

ʩʫʭʦʩʪʦʡʥʳʤ ʢʦʨʦʚʘʤ ʧʨʝʧʘʨʘʪʘ çʗʥʪʦʚʝʪè 

ʥʘ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʩʪʦʷʱʠʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ  

ʠʟʫʯʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙ-

ʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʦʨʦʚ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ 

ʢʦʨʨʝʢʮʠʝʡ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʢʦ-

ʚʦʛʦ, ʫʛʣʝʚʦʜʥʦʛʦ, ʞʠʨʦʚʦʛʦ ʦʙʤʝʥʦʚ ʠ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ [2]. 
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ʈʝʟʶʤʝ 

 

ʇʝʨʠʯʥʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʪʝʣʷʪ ʠʟ ʭʦʟʷʡʩʪʚ ʩ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʢʦʨʤʣʝʥʠʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʨʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ, ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ 

ʤʦʣʦʜʥʷʢʘ ʢ ʨʘʟʣʠʯʥʳʤ ʙʦʣʝʟʥʷʤ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʵʪʦʡ ʩʚʷʟʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ 

ʨʘʙʦʪʳ, ʚ ʭʦʟʷʡʩʪʚʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʠ ʘʥʘʣʠʟ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʘʮʠʦʥʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ  ʭʦʟʷʡʩʪʚʘ ʛʝʧʘʪʦʟ 

ʦʪʤʝʯʘʣʠ ʫ 35,2% ʢʦʨʦʚ, ʢʝʪʦʟ ʫ 30% ʠ ʦʩʪʝʦʜʠʩʪʨʦʬʠʷ ʫ 42,0% ʞʠʚʦʪʥʳʭ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʪʤʝʯʘʣʠʩʴ ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʜʝʬʠʮʠʪ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʩʦʩʪʘʚʠʣ  ʦʢʦʣʦ 20%, ʘʣʴʙʫʤʠʥʦʚ -15,5%, ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʥʘ 25%. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ 

ʙʠʣʠʨʫʙʠʥʘ,  ʢʝʪʦʥʦʚʳʭ  ʪʝʣ, ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʉʊ ʠ ɸʃʊ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʛʝʧʘʪʦʟʘ ʥʘ ʬʦʥʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʢʝʪʦʟʘ. ʂʦʨʦʚʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ 30 ʜʥʝʡ ʜʦ 

ʦʪʝʣʘ ʚʥʫʪʨʠʤʳʰʝʯʥʦ  ʪʨʠʞʜʳ  ʩ ʠʥʪʝʨʚʘʣʦʤ 2-3 ʜʥʷ ʚʚʦʜʠʣʠ  ʧʨʝʧʘʨʘʪ çʗʥʪʦʚʝʪè ʠʟ ʨʘʩʯʝʪʘ 15 

ʤʣ/ʞʠʚʦʪʥʦʝ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ʅʘʩʪʦʷʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ  

ʧʨʠʤʝʥʝʥʠʝ  ʠʟʫʯʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ 

ʥʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʦʨʦʚ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʢʦʨʨʝʢʮʠʝʡ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʢʦʚʦʛʦ, 

ʫʛʣʝʚʦʜʥʦʛʦ, ʞʠʨʦʚʦʛʦ ʦʙʤʝʥʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ. 
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NFLUENCE OF ñYANTOVETò ON CLINICAL AND PHYSIOLOGICAL STATUS OF DRY 

COWS 

 

Gracheva O.A., Shageeva A.R. 

Summary 

 

The primary etiological factor is the low resistance of calves from households with 

unsatisfactory feeding and keeping of cows. This leads to a metabolic disorder, a decrease in the 

energy of growth and development of the fetus and newborns, and the susceptibility of the young to 

various diseases. In order to identify this connection, in accordance with the tasks of the work, a 

regular clinical examination of the breeding stock and analysis of the proposed rations were carried 

out on the farm. In the structure of the non-communicable pathology of the studied economy, 

hepatosis was noted in 35.2% of cows, ketosis in 30% and osteodystrophy in 42.0% of animals. In 

the study of blood serum, characteristic changes in biochemical parameters were noted: glucose 

deficiency in the blood of cows was about 20%, albumin -15.5%, a significant decrease in reserve 

alkalinity by 25%. At the same time, there was an increase in the level of total bilirubin, ketone 

bodies, an increase in the activity of AST and ALT, which is characteristic of the development of 

hepatosis on the background of subclinical ketosis. The cows of the experimental group 30 days 

before calving intramuscularly three times with an interval of 2-3 days were administered the drug 

"Yantovet" at the rate of 15 ml / animal. The second group served as a control. These studies have 

shown that the use of the studied drug in the last period of pregnancy has a positive effect on the 

metabolic processes of cows, which is reflected in the correction of some indicators of protein, 

carbohydrate, fat metabolism and the functional state of the liver. 
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ʆʜʥʦʡ ʠʟ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ, ʩʪʦʷ-

ʱʠʭ ʧʝʨʝʜ ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʘʫʢʦʡ ʠ ʧʨʘʢʪʠ-

ʢʦʡ, ʷʚʣʷʶʪʩʷ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʝ 

ʠʥʬʝʢʮʠʠ  ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʦ-

ʧʨʦʚʦʞʜʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʠ 

ʩʧʦʩʦʙʥʳ ʩʥʠʞʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʠ ʥʘ 20ī30%. ɺ 

ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʛʠʙʝʣʴ ʤʦʣʦʜʥʷʢʘ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʳʥʫʞʜʝʥʥʳʤ ʫʙʦʝʤ ʜʦ-

ʩʪʠʛʘʝʪ 40ī55%, ʧʨʠʚʝʩʳ ʩʥʠʞʘʶʪʩʷ ʚ 2ī3 

ʨʘʟʘ [3,7]. ʄʘʩʩʦʚʳʝ ʨʝʩʧʠʨʘʪʦʨʥʦ-

ʢʠʰʝʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʪʝʣʷʪ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʩʤʝʰʘʥʥʳʝ 

ʚʠʨʫʩʥʳʝ ʠ ʚʠʨʫʩʥʦ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʠʥʬʝʢʮʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʩʦʙʝʥʥʦ ʟʣʦʢʘ-

ʯʝʩʪʚʝʥʥʳʤ ʪʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʪʨʫʜʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʚʪʦʨʠʯʥʘʷ ʙʘʢʪʝ-

ʨʠʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ çʤʘʩʢʠʨʫʝʪè ʧʝʨʚʠʯ-

ʥʦʝ ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ[1,2, 6].    

ɺ ʨʘʟʚʠʪʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʦʨʤ 

ʧʘʪʦʣʦʛʠʠ ʂʈʉ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʧʨʠ-
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ʟʥʘʥʳ ʛʝʨʧʝʩʚʠʨʫʩ ʪʠʧʘ 1 (ʀʈʊ-ʀʇɺ), ʚʠ-

ʨʫʩ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ-ʙʦʣʝʟʥʠ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ (ɺɼ-ɹʉ), ʚʠʨʫʩ ʧʘʨʘʛʨʠʧʧʘ-3 

(ʇɻ-3), ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʡ (ʈʉ) 

ʚʠʨʫʩ, ʘʜʝʥʦʚʠʨʫʩʳ, ʨʦʪʘ-, ʢʦʨʦʥʘ-, ʧʘʨʚʦ-, 

ʨʝʦʚʠʨʫʩʳ, ʘ ʪʘʢʞʝ ʚʦʟʙʫʜʠʪʝʣʠ ʭʣʘʤʠʜʠ-

ʦʟʘ, ʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ʤʠʢʦʧʣʘʟʤ, ʨʘʟʣʠʯ-

ʥʳʝ ʙʘʢʪʝʨʠʠ ʠ ʠʭ ʘʩʩʦʮʠʘʮʠʠ [2,4,5,6]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚ, ʛʜʝ ʨʝʛʠʩʪʨʠ-

ʨʦʚʘʣʠʩʴ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʂʈʉ, ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʧʨʦ-

ʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʩʪʘʜʘ, ʨʘʟʤʝ-

ʱʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʭʘʨʘʢ-

ʪʝʨʝ ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ 

ʩʙʦʨʝ ʜʘʥʥʳʭ ʦ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʷʭ ʚ ʜʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ɺ ʜʘʣʴʥʝʡ-

ʰʝʤ ʚʳʷʩʥʷʣʠ ʩʝʟʦʥʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʪʝʯʝ-

ʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʩʪʦʯʥʠʢʠ ʠ ʧʫʪʠ ʧʝʨʝ-

ʜʘʯʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʣʠ 

ʫʯʘʩʪʠʝ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʣʠʯ-

ʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʘ ʪʘʢʞʝ ʠʟʫ-

ʯʘʣʠ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʨʘʮʠʦʥʳ ʢʦʨʤ-

ʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʙʦʣʴ-

ʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷ-

ʪʳʤʠ ʤʝʪʦʜʘʤʠ: ʪʝʨʤʦʤʝʪʨʠʷ, ʦʩʤʦʪʨ ʚʠ-

ʜʠʤʳʭ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʥʦʩʦʚʦʡ ʠ ʨʦ-

ʪʦʚʦʡ ʧʦʣʦʩʪʝʡ, ʢʦʥʲʶʥʢʪʠʚʳ, ʦʙʨʘʱʘʷ 

ʚʥʠʤʘʥʠʝ ʥʘ ʠʭ ʮʚʝʪ, ʥʘʣʠʯʠʝ ʚʳʜʝʣʝʥʠʡ, 

ʥʘ ʚʦʟʤʦʞʥʳʝ ʜʝʬʝʢʪʳ (ʵʨʦʟʠʠ, ʷʟʚʳ), ʘ 

ʪʘʢʞʝ ʧʨʠʟʥʘʢʠ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʧʠʱʝ-

ʚʘʨʝʥʠʷ (ʠʩʪʦʱʝʥʠʝ, ʜʠʘʨʝʷ). 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʚʩʢʨʳʪʠʝ 

ʧʘʚʰʠʭ ʠ ʚʳʥʫʞʜʝʥʥʦ ʫʙʠʪʳʭ ʦʪ ʨʝʩʧʠ-

ʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʪʝʣʷʪ ʧʨʦʚʦ-

ʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʇʨʠ 

ʦʩʤʦʪʨʝ ʪʨʫʧʦʚ ʞʠʚʦʪʥʳʭ ʦʩʥʦʚʥʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʷʣʠ ʥʘ ʥʘʣʠʯʠʝ ʷʨʢʦ-ʚʳʨʘʞʝʥ-

ʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢ-

ʪʦʚ. ʉʝʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʚʳʷʚʣʝʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʘʤ ʧʘʨʘʛʨʠʧʧʘ-3, ʛʝʨʧʝʩ-

ʚʠʨʫʩʫ ʪʠʧʘ 1, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ-ʙʦʣʝʟʥʠ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʘʜʝʥʦʚʠʨʫʩʫ ʂʈʉ, ʘ 

ʪʘʢʞʝ ʢ ʭʣʘʤʠʜʠʷʤ. 

ɸʥʪʠʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʘʥʪʠ-

ʪʝʣʘ ʢ ʚʠʨʫʩʫ ʧʘʨʘʛʨʠʧʧʘ-3 ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʨʝʘʢʮʠʠ ʪʦʨʤʦʞʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ 

(ʈʊɻɸ). ɿʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʠʪʨ ʧʨʠʥʠ-

ʤʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩʳʚʦʨʦʪʢʠ 

ʚ ʨʘʟʚʝʜʝʥʠʠ 1:40 ʠ ʚʳʰʝ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʢ ʛʝʨʧʝ-

ʩʚʠʨʫʩʫ ʪʠʧʘ 1 ʚʳʷʚʣʷʣʠ ʚ ʨʝʘʢʮʠʷʭ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʅ) ʥʘ ʧʝʨʝʚʠʚʘʝʤʳʭ ʣʠ-

ʥʠʷʭ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ TR, ʄDɺʂ ʠ ʃʕʂ, 

ʥʝʧʨʷʤʦʡ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ) ʩ 

ʵʨʠʪʨʦʮʠʪʘʨʥʳʤ ʜʠʘʛʥʦʩʪʠʢʫʤʦʤ ʀʈʊ, ʘ 

ʪʘʢʞʝ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘ-

ʣʠʟʘ (ʀʌɸ). ɿʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʠʪʨ ʧʨʠ-

ʥʠʤʘʣʠ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ 1: 4 ʠ ʚʳʰʝ 

ʚ ʈʅ, 1:16 ʠ ʚʳʰʝ ʚ ʈʅɻɸ ʠ 1:400 ʠ ʚʳʰʝ 

ʚ ʀʌɸ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ 

ɺɼ-ɹʉ ʂʈʉ ʦʧʨʝʜʝʣʷʣʠ ʚ ʈʅɻɸ, ʚ ʀʌɸ ʠ 

ʚ ʈʅ ʥʘ ʢʫʣʴʪʫʨʘʭ ʢʣʝʪʦʢ ʃʕʂ, ʄDɺʂ ʠ 

TR. ɿʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʠʪʨ ʧʨʠʥʠʤʘʣʠ 

ʨʘʟʚʝʜʝʥʠʝ ʩʳʚʦʨʦʪʢʠ 1:4 ʠ ʚʳʰʝ ʚ ʈʅ , 

1:16 ʠ ʚʳʰʝ ʚ ʈʅɻɸ ʠ 1:400 ʠ ʚʳʰʝ ʚ 

ʀʌɸ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʢ ʘʜʝʥʦ-

ʚʠʨʫʩʫ-1 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʳʷʚ-

ʣʷʣʠ ʚ ʈʅɻɸ ʠ ʚ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʥʘ ʢʫʣʴʪʫʨʘʭ ʢʣʝʪʦʢ ʄDɺʂ, TR ʠ ʃʕʂ. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʪʠʪʨʘʤʠ ʩʯʠʪʘʣʠ ʨʘʟʚʝ-

ʜʝʥʠʝ ʩʳʚʦʨʦʪʢʠ 1:4 ʠ ʚʳʰʝ ʚ ʈʅ ʠ 1:16 ʠ 

ʚʳʰʝ ʚ ʈʅɻɸ. 

ʂʦʤʧʣʝʤʝʥʪʩʚʷʟʳʚʘʶʱʠʝ ʘʥʪʠʪʝʣʘ 

ʢ ʛʨʫʧʧʦʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʭʣʘʤʠʜʠʡʥʦʤʫ 

ʘʥʪʠʛʝʥʫ ʚʳʷʚʣʷʣʠ ʚ ʨʝʘʢʮʠʠ ʩʚʷʟʳʚʘʥʠʷ 

ʢʦʤʧʣʝʤʝʥʪʘ (ʈʉʂ). ʉʳʚʦʨʦʪʢʠ ʩ ʪʠʪʨʦʤ 

1:10 ʠ ʚʳʰʝ ʩʯʠʪʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʦ-

ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴ-

ʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʢʦ-ʵʧʠʟʦ-

ʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚ ʠ 

ʦʩʤʦʪʨ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʚ ʨʘʟʣʠʯʥʳʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʟʥʠ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʠ ʢʠʰʝʯʥʦʡ ʧʘʪʦʣʦʛʠʡ ʨʝ-

ʛʠʩʪʨʠʨʫʶʪʩʷ ʫ ʤʦʣʦʜʥʷʢʘ ʨʘʟʥʳʭ ʧʦʣʦ-

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʋ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʯʘʱʝ ʧʨʝʦʙʣʘʜʘʣʦ ʩʤʝʰʘʥ-

ʥʦʝ ʪʝʯʝʥʠʝ ʚʠʨʫʩʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠ-

ʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʩ ʥʘʩʣʦʝʥʠʝʤ ʚʪʦʨʠʯ-

ʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʇʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ ʤʦʣʦʜ-
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ʥʷʢʘ 1-6 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʫ ʪʝʣʷʪ 

ʥʘʙʣʶʜʘʣʠ ʦʙʱʝʝ ʫʛʥʝʪʝʥʠʝ, ʧʦʜʲʝʤ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʜʦ 40,5-41,0Á ʉ, ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝ-

ʪʠʪʘ, ʨʠʥʠʪʳ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʜʳʭʘʥʠʝ, ʩʫ-

ʭʦʩʪʴ ʥʦʩʦʚʦʛʦ ʟʝʨʢʘʣʴʮʘ, ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ, 

ʘʪʦʥʠʶ ʧʨʝʜʞʝʣʫʜʢʦʚ. ɾʠʚʦʪʥʳʝ ʙʦʣʴʰʝ 

ʣʝʞʘʣʠ, ʟʘʪʝʤ ʫ ʤʦʣʦʜʥʷʢʘ ʧʦʷʚʣʷʣʠʩʴ ʢʘ-

ʰʝʣʴ, ʥʦʩʦʚʳʝ ʠʩʪʝʯʝʥʠʷ ʛʥʦʡʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ. ʏʝʨʝʟ 2-5 ʩʫʪʦʢ ʦʪ ʥʘʯʘʣʘ ʙʦʣʝʟʥʠ ʫ 

ʤʦʣʦʜʥʷʢʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʠʘʨʝʶ, ʧʨʠ 

ʵʪʦʤ ʬʝʢʘʣʠʠ ʙʳʣʠ ʦʢʨʘʰʝʥʳ ʚ ʞʝʣʪʦ-

ʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʩ ʧʨʠʤʝʩʴʶ ʩʣʠʟʠ. 

ʇʨʠ ʚʩʢʨʳʪʠʠ  ʪʨʫʧʦʚ ʧʘʚʰʠʭ ʪʝʣʷʪ 

ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠʩ-

ʪʦʱʝʥʠʝ, ʮʠʘʥʦʟ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, 

ʘʪʨʦʬʠʶ ʪʠʤʫʩʘ, ʛʠʧʝʨʪʨʦʬʠʶ ʥʘʜʧʦʯʝʯ-

ʥʠʢʦʚ, ʫʯʘʩʪʢʠ ʘʪʝʣʝʢʪʘʟʘ ʠ ʠʥʪʝʨʩʪʠʮʠ-

ʘʣʴʥʦʡ ʵʤʬʠʟʝʤʳ ʣʝʛʢʠʭ. ʋ ʥʝʢʦʪʦʨʳʭ ʪʝ-

ʣʷʪ, ʚ ʩʝʨʜʝʯʥʳʭ ʜʦʣʷʭ ʦʪʤʝʯʘʣʠ ʢʘʪʘ-

ʨʘʣʴʥʫʶ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʶ. ɺ ʧʝʯʝʥʠ ʨʝ-

ʛʠʩʪʨʠʨʦʚʘʣʠ ʞʠʨʦʚʫʶ ʜʠʩʪʨʦʬʠʶ. ʇʨʠ 

ʚʩʢʨʳʪʠʠ ʩʫʩʪʘʚʦʚ ʦʙʥʘʨʫʞʠʚʘʣʠ ʬʠʙʨʠ-

ʥʦʟʥʳʡ ʧʝʨʠʘʨʪʨʠʪ ʠ ʘʨʪʨʠʪ. ʊʘʢʞʝ ʫ ʧʘʚ-

ʰʠʭ ʪʝʣʷʪ ʦʪʤʝʯʘʣʠ ʢʘʪʘʨʘʣʴʥʦʝ ʚʦʩʧʘʣʝ-

ʥʠʝ ʩʣʠʟʠʩʪʦʡ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʤʝ-

ʩʪʘʤʠ ʪʦʯʝʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʩʪʝʥʢʘ ʢʠʰʝʯʥʠʢʘ ʙʳʣʘ ʥʘʙʫʭʰʝʡ, ʧʦʢʨʘʩ-

ʥʝʚʰʝʡ, ʧʦʢʨʳʪʘ ʤʫʪʥʦʚʘʪʦʡ ʩʣʠʟʴʶ, ʭʦ-

ʨʦʰʦ ʩʤʳʚʘʝʤʦʡ ʚʦʜʦʡ, ʘ  ʪʘʢʞʝ ʥʘʙʣʶ-

ʜʘʣʠ ʧʨʠʟʥʘʢʠ ʢʘʪʘʨʘʣʴʥʦʛʦ ʛʘʩʪʨʦʵʥʪʝʨʦ-

ʢʦʣʠʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʟʘʚʦ-

ʟʦʤ ʚ ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʦʣʦʚʴʷ ʂʈʉ ʠʟ ʩʪʨʘʥ ɿʘʧʘʜ-

ʥʦʡ ɽʚʨʦʧʳ, ʉʐɸ, ʂʘʥʘʜʳ ʠ ɸʚʩʪʨʘʣʠʠ, 

ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯ-

ʥʳʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ ʪʝʣʷʪ, ʢʦ-

ʪʦʨʳʝ ʥʦʩʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʘʩʩʦʚʳʡ ʭʘʨʘʢ-

ʪʝʨ ʠ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʪʨʘʩʣʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦ-

ʚʦʜʩʪʚʘ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦʡ ʩʝʪʠ ʢʨʫʧʥʳʭ ʤʦ-

ʣʦʯʥʳʭ ʬʝʨʤ ʠ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʚʳ-

ʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʢʦʪʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʠʤ-

ʧʦʨʪʥʦʛʦ ʩʢʦʪʘ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʢʣʠ-

ʥʠʢʦ-ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

8-ʠ ʢʨʫʧʥʳʭ ʤʦʣʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ  (ɿɸʆ 

çʉʂɺʆè ʈʦʩʪʦʚʩʢʘʷ ʦʙʣ., ʆʆʆ çɸʡʪʘʢʩ-

ʤʦʣʦʢʦè ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣ., ɿɸʆ ʇɿ 

çʊʨʫʜʦʚʦʡè ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣ., ʆɸʆ 

çʂʨʘʩʥʳʡ ʚʦʩʪʦʢ ɸʛʨʦè, ʆʆʆ çɸʢ ʙʘʨʩ 

ɸʛʨʦè, ʆʆʆ çɸʢʩʫ ɸʛʨʦè, ʆʆʆ çʖʞʥʳʡè  

ʠ  ʂʌʍ çʉʫʣʝʡʤʘʥʦʚ ɸ.ʀ.è ʨʝʩʧʫʙʣʠʢʘ 

ʊʘʪʘʨʩʪʘʥ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ 

ʧʦʩʣʝ ʧʨʠʙʳʪʠʷ ʚ ʭʦʟʷʡʩʪʚʘ ʫ ʠʤʧʦʨʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʦʷʚʣʷʶʪʩʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʧʫʪʝʡ, ʧʠʱʝ-

ʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨ-

ʛʘʥʦʚ, ʘʙʦʨʪʳ ʠ ʤʝʨʪʚʦʨʦʞʜʝʥʠʝ. ʈʦʞʜʝʥ-

ʥʳʝ ʦʪ ʠʤʧʦʨʪʥʳʭ ʢʦʨʦʚ (ʧʝʨʚʦʪʝʣʦʢ) ʪʝ-

ʣʷʪʘ ʚʩʪʨʝʯʘʣʠʩʴ ʩ  ʦʯʝʥʴ ʥʠʟʢʦʡ ʠʤʤʫʥ-

ʥʦʡ ʢʦʣʦʩʪʨʘʣʴʥʦʡ ʟʘʱʠʪʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʫ ʪʝʣʷʪ ʚʦʟʥʠʢʘʣʠ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʙʦʣʝʟʥʠ. 

ɺ ʨʘʥʥʠʡ ʧʦʩʪʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʙʦʣʝʟʥʠ ʫ ʪʝʣʷʪ ʧʨʦ-

ʷʚʣʷʣʘʩʴ ʜʝʧʨʝʩʩʠʝʡ, ʚʷʣʦʩʪʴʶ, ʦʪʢʘʟʦʤ ʦʪ 

ʢʦʨʤʘ, ʩʥʠʞʝʥʠʝʤ ʘʧʧʝʪʠʪʘ. ʋ ʙʦʣʴʥʳʭ 

ʪʝʣʷʪ ʥʘʙʣʶʜʘʣʦʩʴ ʩʝʨʦʟʥʦʝ ʠʩʪʝʯʝʥʠʝ ʠʟ 

ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʥʘ ʧʦʯʚʝ ʨʘʟʚʠʪʠʷ ʨʠ-

ʥʠʪʘ, ʢʘʰʝʣʴ, ʘ ʪʘʢʞʝ ʛʠʧʝʨʝʤʠʷ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. ʂʦʞʘ ʥʦʩʦʚʦʛʦ 

ʟʝʨʢʘʣʴʮʘ ʫ ʤʥʦʛʠʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ 

ʙʳʣʘ ʨʝʟʢʦ ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ ʩ ʢʨʦʚʦʠʟʣʠʷ-

ʥʠʷʤʠ, ʩ ʵʨʦʟʠʷʤʠ ʠ ʷʟʚʘʤʠ, ʥʘʣʦʞʝʥʠʷʤʠ 

ʢʦʨʠʯʥʝʚʳʭ ʢʦʨʦʯʝʢ. ʋ 60-90% ʥʦʚʦʨʦʞ-

ʜʝʥʥʳʭ  ʪʝʣʷʪ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʦʬʫʟʥʘʷ 

ʜʠʘʨʝʷ, ʬʝʢʘʣʠʠ ʙʳʣʠ ʞʝʣʪʦʚʘʪʦʛʦ ʠʣʠ ʟʝ-

ʣʝʥʦ-ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʯʘʩʪʦ ʩ ʧʨʠʤʝʩʴʶ 

ʩʣʠʟʠ ʠ ʢʨʦʚʠ. ʊʝʣʷʪʘ ʦʪʩʪʘʚʘʣʠ ʚ ʨʦʩʪʝ, 

ʧʨʦʠʩʭʦʜʠʣʘ ʙʳʩʪʨʘʷ ʧʦʪʝʨʷ ʞʠʚʦʡ ʤʘʩʩʳ 

ʟʘ ʩʯʝʪ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ɻʠʙʝʣʴ 

ʙʦʣʴʥʳʭ ʪʝʣʷʪ ʥʘʩʪʫʧʘʣʘ ʥʘ 2-7 ʜʥʠ ʠ ʩʦ-

ʩʪʘʚʣʷʣʘ ʦʪ 15 ʜʦ 50%. ʋ ʪʝʣʷʪ ʩʪʘʨʰʝʛʦ 

ʚʦʟʨʘʩʪʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʨʝʩʧʠʨʘʪʦʨʥʫʶ 

ʬʦʨʤʫ ʙʦʣʝʟʥʠ, ʯʝʨʝʟ  1-3 ʤʝʩ. ʧʦʩʣʝ ʧʝʨʝ-

ʚʦʜʘ ʠʭ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘ-

ʣʠʩʴ ʧʨʠʟʥʘʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʧʥʝʚʤʦʥʠʠ, 

ʯʘʱʝ ʚʩʝʛʦ ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʛʥʦʡʥʫʶ, ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʧʣʝʚʨʠʪʳ ʠ ʧʝʨʠʢʘʨʜʠʪʳ. ʇʨʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʧʘʚʰʠʭ 

ʞʠʚʦʪʥʳʭ ʚ ʩʳʯʫʛʝ ʥʘʙʣʶʜʘʣʠ ʩʛʫʩʪʢʠ 

ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ, ʤʝʣʢʠʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ, 

ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ ʙʳʣʘ ʢʘʪʘ-

ʨʘʣʴʥʦ-ʛʝʤʦʨʨʘʛʠʯʝʩʢʠ ʚʦʩʧʘʣʝʥʘ, ʦʙʠʣʴ-

ʥʦ ʧʦʢʨʳʪʘ ʩʣʠʟʴʶ, ʥʘʙʣʶʜʘʣʠʩʴ ʵʨʦʟʠʠ ʠ 

ʷʟʚʳ. ʊʘʢʞʝ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʫ ʧʘʚʰʠʭ, 

ʚʳʥʫʞʜʝʥʥʦ ʫʙʠʪʳʭ ʠ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ 

(ʧʨʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʠ) 

ʪʝʣʷʪ ʚ ʢʠʰʝʯʥʠʢʝ ʠ ʚ ʩʳʯʫʛʝ ʦʙʥʘ-

ʨʫʞʠʚʘʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʘ, 
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ʩʦʜʝʨʞʠʤʦʝ ʚʦʜʷʥʠʩʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʞʝʣʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʉʪʝʥʢʠ ʢʠʰʝʯʥʠʢʘ ʠ 

ʩʳʯʫʛʘ ʙʳʣʠ ʠʩʪʦʥʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʪʨʦ-

ʬʠʠ ʠ ʫʢʦʨʦʯʝʥʠʷ ʚʦʨʩʠʥʦʢ ʵʧʠʪʝʣʠʷ ʩʣʠ-

ʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʉ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʨʝ-

ʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʪʝʣʷʪ 

ʧʨʦʚʝʜʝʥʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʇɻ-3, ʀʈʊ, ɺɼ-ɹʉ, ʘʜʝʥʦʚʠʨʫʩʥʫʶ ʠʥ-

ʬʝʢʮʠʶ ʠ ʭʣʘʤʠʜʠʦʟ ʂʈʉ.  ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʝ 5600 ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ  ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶ-

ʱʠʝ  ʢ ʚʠʨʫʩʫ  ʇɻ-3 ï 77 %, ʀʈʊ ï ʙʦʣʝʝ 

40 %, ʢ ʭʣʘʤʠʜʠʷʤ ï 30%, ʢ ʚʠʨʫʩʫ ɺɼ-ɹʉ 

ï 28% ʠ ʢ ʘʜʝʥʦʚʠʨʫʩʫ ʜʦ 25%.  

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʨʦʠʤʤʫ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʨʫ-

ʩʦʚ ʇɻ-3, ʀʈʊ, ɺɼ-ɹʉ, ʘʜʝʥʦʚʠʨʫʩʘ ʠ ʭʣʘ-

ʤʠʜʠʡ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʨʝʩʧʠʨʘ-

ʪʦʨʥʦ-ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ. 
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ʈʝʟʶʤʝ 

 

ʈʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʂʈʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʰʠʨʥʫʶ ʛʨʫʧʧʫ 

ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʡ, ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʠ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʢʫʧʢʠ ʩʢʦʪʘ ʚ ʮʝʣʷʭ 

ʫʣʫʯʰʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʠ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʘʜʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʢʣʠʥʠʢʦ-

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʝʝ 5600 ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʤ ʠʥʬʝʢʮʠʷʤ ʪʝʣʷʪ. 

ɸʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʴ ʠ ʩʤʝʰʘʥʥʦʝ ʪʝʯʝʥʠʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʜʥʷʢʘ ʂʈʉ. 
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EPIZOOTOLOGICAL AND SEROLOGICAL MONITORING OF MIXED RESPIRATORY AND 

INTESTINAL INFECTIONS IN CATTLE 

 

Gumerov V.G., Evstifeev V.V., Makaev X.N., Galiullin A.K., Karimullina I.G., Konnov M.N. 

Summary 

 

Respiratory or intestinal disease of young cattle is an extensive group polietiologichesky 

infections, the role and importance of which are particularly large in terms of their concentration in 

limited areas and a wide development for the purchase of cattle to improve the breeding work and 

the creation of highly productive herds. The practical significance of the article is that it shows the 

data of clinical and epidemiological studies seromonitoring 5600 serum samples in disadvantaged 

farms for respiratory and intestinal infections of calves. The authors established polyetiology and 

mixed course of the above diseases of young cattle. 
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ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦ-

ʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ ʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

ʷʚʣʷʶʪʩʷ ʙʠʦ- ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ [1, 5]. 

ʊʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʥʘʥʦ-

ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʦʩʬʦʨʠʪʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʨʘʩʪʝʥʠʡ ʜʦ 3,5 ʨʘʟ, ʫʨʦʞʘʡʥʦʩʪʠ ʟʝ-

ʣʝʥʦʡ ʤʘʩʩʳ ï ʦʪ 2,4 ʜʦ 122,6 %, ʧʣʦʜʦʚ ï 

ʦʪ 14,5 ʜʦ 24,1 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʘʢʨʦʘʥʘ-

ʣʦʛʦʤ [6]. ʇʦʣʫʯʝʥʥʳʝ A.M. ɽʞʢʦʚʦʡ ʩ 

ʩʦʘʚʪʦʨʘʤʠ (2015) ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʙʝʥʪʦʥʠʪʦʚʳʭ ʛʣʠʥ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟ-

ʦʧʘʩʥʳʡ ʥʘʥʦʨʘʟʤʝʨʥʳʡ ʙʝʥʪʦʥʠʪ [7]. 

ʅʘʤʠ ʠʟʫʯʝʥʳ ʥʘʡʜʝʥʥʳʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʊʘʪʘʨʩʪʘʥʘ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʳ ʧʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʬʠʢʩʠʨʦʚʘʪʴ 

ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ, ʤʦʙʠʣʠʟʠʨʦʚʘʪʴ ʩʦʝʜʠ-

ʥʝʥʠʷ ʬʦʩʬʦʨʘ, ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʫʛʣʝʚʦʜʦ-

ʨʦʜʳ ʥʝʬʪʠ. ʉʦʟʜʘʥʳ ʞʠʜʢʠʝ ʢʦʤʧʣʝʢʩ-

ʥʳʝ ʙʠʦʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʤʠ-

ʥʝʨʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ [2, 3]. ʀʩʭʦʜʷ ʠʟ ʩʣʦ-

ʞʠʚʰʝʛʦʩʷ ʤʥʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘ-

ʨʘʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʩʪʠʮʠʜʘʤʠ, ʥʝʦʙʭʦ-

ʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʦʩʥʦʚʫ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʩ ʙʠʦʮʠʜʘʤʠ ʨʘʟ-

ʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠ-

ʷʥʠʷ ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʯʚʝʥʥʳʡ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʦʩʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʆʩʥʦʚʦʡ ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʡ ʷʚʣʷʣʩʷ 

ʢʦʥʩʦʨʮʠʫʤ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʘʟʦʪʬʠʢʩʠʨʫ-

ʶʱʠʭ (Azotobacter chroococcum, Pseudo-

monas brassicacearum) ʠ ʬʦʩʬʘʪʤʦʙʠʣʠʟʫ-

ʶʱʠʭ (Sphingobacterium multivorum, 

Achromobacter xylosoxidans) ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʩ 

ʧʣʦʪʥʦʩʪʴʶ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ 

2,0x10
9 
ï 8,0x10

9
 ʂʆɽ/ʩʤ

3
. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 
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ʢ ʢʦʥʩʦʨʮʠʫʤʫ ʜʦʙʘʚʣʷʣʠ ʥʘʥʦʩʪʨʫʢʪʫʨ-

ʥʳʡ ʩʘʧʨʦʧʝʣʴ ʚ ʜʦʟʝ 0,1 ʪ/ʛʘ, ʚʦ ʚʪʦʨʦʤ ï 

ʥʘʥʦʩʪʨʫʢʪʫʨʥʫʶ ʚʦʜʥʦ-ʬʦʩʬʦʨʠʪʥʫʶ 

ʩʫʩʧʝʥʟʠʶ (ʅɺʌʉ) ʚ ʜʦʟʝ 0,1 ʪ/ʛʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʭʝʤʝ: 

1 ï ʢʦʥʪʨʦʣʴ (ʙʝʟ ʨʘʩʪʝʥʠʡ), 2 ï ʢʦʥʪʨʦʣʴ 

(ʙʝʟ ʫʜʦʙʨʝʥʠʡ), 3 ï NPK, 4 ï ʢʦʥʩʦʨʮʠʫʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʂʄ), 5 ï ʥʘʥʦʩʘʧʨʦʧʝʣʴ 

0,1 ʪ/ʛʘ, 6 ï ʅɺʌʉ 0,1 ʪ/ʛʘ, 7 ïʙʠʦʥʘʥʦ-

ʫʜʦʙʨʝʥʠʝ 1 (ʂʄ + ʥʘʥʦʩʘʧʨʦʧʝʣʴ 0,1 

ʪ/ʛʘ), 8 ï ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʝ 2 (ʂʄ + 

ʅɺʌʉ 0,1 ʪ/ʛʘ), 9 ï ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʝ 3 

(ʂʄ + ʥʘʥʦʩʘʧʨʦʧʝʣʴ 0,1 ʪ/ʛʘ + ʅɺʌʉ 0,1 

ʪ/ʛʘ). ɺʦʟʜʝʣʳʚʘʝʤʘʷ ʢʫʣʴʪʫʨʘ ï ʧʨʦʩʦ 

ʦʙʳʢʥʦʚʝʥʥʦʝ (Panicum miliaceum) ʩʦʨʪʘ 

ɹʘʭʝʪʣʝ. ʉʝʨʘʷ ʣʝʩʥʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ 

ʧʦʯʚʘ ʠʤʝʣʘ ʩʣʝʜʫʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: 

ʛʫʤʫʩ ï 2,48%; ʨʅʩʦʣ. ï 4,95; ʛʠʜʨʦʣʠʪʠʯʝ-

ʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ (ʅr) ï 0,61 ʤʛ-ʵʢʚ./100 ʛ; 

ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ (Sʧʦ) ï 

17,71 ʤʛ-ʵʢʚ./100 ʛ; Nʱʝʣ 67,2 ʤʛ/ʢʛ; ʈ2ʆ5 ï 

330,0 ʤʛ/ʢʛ. ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʠʟ ʨʠʟʦ-

ʩʬʝʨʳ ʧʨʦʩʘ ʦʪʙʠʨʘʣʠ ʚ ʬʘʟʘʭ ʚʩʭʦʜʦʚ ʠ 

ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ. ɺ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ 

ʦʧʨʝʜʝʣʷʣʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ: ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ, 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ, ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʠʢʨʦʤʠʮʝʪʦʚ ʠ ʜʨʫʛʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ [4]; ʙʘʟʘʣʴʥʦʝ ʜʳ-

ʭʘʥʠʝ ʠ ʩʫʤʤʘʨʥʫʶ ʤʠʢʨʦʙʥʫʶ ʙʠʦʤʘʩʩʫ 

[8]. ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦ-

ʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ Excel.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʫ-

ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʦʥʘ ʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʩʘ. 

ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʚ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʙʝʟ ʨʘʩʪʝʥʠʡ ʠ ʙʝʟ 

ʫʜʦʙʨʝʥʠʡ) ʤʠʥʠʤʘʣʴʥʦ (2,5x10
6
-11,5x10

6 
 

ʠ 4,0x10
6
-13,0x10

6 
ʂʆɽ/ʩʤ

3
 ʚ ʬʘʟʘʭ ʚʩʭʦ-

ʜʦʚ ʠ ʮʚʝʪʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʚʥʝ-

ʩʝʥʠʠ NPK ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʚ ʬʘʟʝ ʚʩʭʦʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ 

ï 13,0x10
6
, ʢ ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʦʥʦ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʜʦ 25,5x10
6 
ʂʆɽ/ʩʤ

3
. ʆʩʦʙʦ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ ʢʦʥʩʦʨʮʠʫʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʚʘʨʠʘʥʪ 4), ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʦʪʦʨʦʛʦ ʦʪʤʝ-

ʯʝʥʘ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʢʘʪʦ-

ʨʦʚ ʚ ʬʘʟʝ ʚʩʭʦʜʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ï ʚʦ 

ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ (21,2x10
6 
ʠ 70,0x10

6 

ʂʆɽ/ʩʤ
3
). ʉʨʝʜʠ ʚʘʨʠʘʥʪʦʚ ʩ ʥʘʥʦʤʠʥʝʨʘ-

ʣʘʤʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʚʳʷʚ-

ʣʝʥʦ ï ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʡ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʚ ʬʘʟʝ ʚʩʭʦʜʦʚ ʚʳʰʝ ʧʨʠ ʚʥʝʩʝ-

ʥʠʠ ʅɺʌʉ (30,0x10
6 
ʂʆɽ/ʩʤ

3
)
 
ʠ ʩʦʧʦʩʪʘ-

ʚʠʤʦ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ (ʚʘʨʠ-

ʘʥʪʳ 5 ʠ 6). ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʙʠʦʥʘʥʦʫʜʦʙʨʝ-

ʥʠʷʤʠ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ ʚ ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʬʘʟʳ. ʇʨʠ ʵʪʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʦʙʦʠʭ 

ʥʘʥʦʤʠʥʝʨʘʣʦʚ ʩ ʢʦʥʩʦʨʮʠʫʤʦʤ (ʙʠʦʫʜʦʙ-

ʨʝʥʠʝ 3, ʚʘʨʠʘʥʪ 10) ʥʝ ʧʨʠʚʝʣʦ ʢ ʟʘʤʝʪ-

ʥʦʤʫ ʨʦʩʪʫ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ 8 ʠ 9. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʟʦʪʨʦʬʦʚ ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʪʤʝʯʝʥʦ ʚʦ 

ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʧʨʦʩʘ. ʇʨʠ ʵʪʦʤ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥ-

ʥʳʭ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ ʚ ʠʟʫʯʘʝʤʳʝ ʬʘʟʳ ʦʥʪʦ-

ʛʝʥʝʟʘ ʤʠʥʠʤʘʣʴʥʦ: ʚ ʬʘʟʝ ʚʩʭʦʜʦʚ ï 1,7x10
6
 

ʠ 2,8x10
6
, ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ï 3,0x10

6
 ʠ 

4,5x10
6
 ʂʆɽ/ʩʤ

3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʘʢʩʠ-

ʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʠʘʟʦʪʨʦʬʦʚ ʦʪʤʝʯʝʥʘ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʩʦʨʮʠʫʤʘ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ï 7,0x10
6
 ʠ 15,5x10

6
 ʂʆɽ/ʩʤ

3 
ʚ 

ʠʟʫʯʘʝʤʳʝ ʬʘʟʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʚʧʦʣʥʝ 

ʦʙʲʷʩʥʠʤʦ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʘʟʦʪʬʠʢʩʠʨʫʶ-

ʱʠʝ ʠ ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʩʦ-

ʩʪʘʚʣʷʶʪ ʝʛʦ ʦʩʥʦʚʫ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʢʦʥʩʦʨʮʠʫʤʘ, ʧʨʦʷʚʠʚʰʝʝʩʷ ʚ ʫʚʝʣʠʯʝ-

ʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʵʪʦʡ 

ʛʨʫʧʧʳ, ʠ ʠʭ ʭʦʨʦʰʝʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʥʘ 

ʢʦʨʥʷʭ ʧʨʦʩʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝ-

ʪʘʮʠʠ. ʉʨʝʜʠ ʥʘʥʦʤʠʥʝʨʘʣʦʚ ʣʫʯʰʝʝ ʩʪʠʤʫ-

ʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʨʠʟʦʩʬʝʨʥʳʭ 

ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ ʧʨʦʷʚʠʣ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʡ 

ʩʘʧʨʦʧʝʣʴ ï ʠ ʧʨʠ ʦʪʜʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

(ʚʘʨʠʘʥʪ 5), ʠ ʚ ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʠ 1 (ʚʘʨʠ-

ʘʥʪ 8). ʇʦ-ʚʠʜʠʤʦʤʫ, ʙʦʛʘʪʳʡ ʧʠʪʘʪʝʣʴ-

ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʡ ʩʦ-

ʩʪʘʚ ʥʘʥʦʩʘʧʨʦʧʝʣʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʜʦ-

ʙʘʚʢʦʡ ʜʣʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʦʪʣʠ-

ʯʠʝ ʦʪ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ, ʚ ʙʠʦʥʘʥʦʫʜʦʙʨʝ-

ʥʠʠ 3 (ʚʘʨʠʘʥʪ 10) ʦʪʤʝʯʝʥʳ ʥʘʠʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʜʠʘʟʦʪʨʦʬʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ 8 ʠ 9.  

ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ, ʪʘʢʞʝ 

ʢʘʢ ʚ ʩʣʫʯʘʝ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʠ ʜʠʘʟʦ-

ʪʨʦʬʦʚ, ʦʪʤʝʯʝʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʚ ʠʟʫʯʘʝʤʳʝ ʬʘʟʳ ï 2,5x10
6
-3,0x10

6
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ʠ 10,5x10
6
-12,5x10

6
 ʂʆɽ/ʩʤ

3 
(ʚ ʚʘʨʠʘʥʪʘʭ 

ʙʝʟ ʨʘʩʪʝʥʠʡ ʠ ʙʝʟ ʫʜʦʙʨʝʥʠʡ
 
ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ). ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʘʟʝ 

ʚʩʭʦʜʦʚ ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʙʠʦʥʘʥʦ-

ʫʜʦʙʨʝʥʠʷʤʠ 3 ʠ 1, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʠʤʝʥʝ-

ʥʠʠ ʅɺʌʉ ï 26,5x10
6
, 25,5x10

6
 ʠ 25,0x10

6
 

ʂʆɽ/ʩʤ
3
, ʠʥʘʷ ʢʘʨʪʠʥʘ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ: 

ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ï ʚ ʚʘʨʠʘʥʪʘʭ 4 ʠ 5 

(37,5x10
6
 ʠ 30,0x10

6
 ʂʆɽ/ʩʤ

3
). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ï ʩʚʳʰʝ 90 ʩʫʪ.  

ɿʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʜʝʥʠʪʨʠʬʠ-

ʢʘʪʦʨʦʚ ʚ ʦʥʪʦʛʝʥʝʟʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 

0,025x10
6
 ʜʦ 2,5x10

6 
ʂʆɽ/ʩʤ

3
. ɺ ʪʨʝʭ ʚʘʨʠ-

ʘʥʪʘʭ ï ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʦʥʩʦʨʮʠʫʤʘ ʠ ʙʠʦ-

ʥʘʥʦʫʜʦʙʨʝʥʠʡ 1 ʠ 2 ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʬʘʟʳ 

ʚʩʭʦʜʦʚ ʠ ʮʚʝʪʝʥʠʷ ʦʩʪʘʝʪʩʷ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝï 2,5x10
6
 ʂʆɽ/ʩʤ

3
. ɺʝʨʦʷʪʥʦ, ʙʘʢʪʝ-

ʨʠʟʘʮʠʷ ʩʝʤʷʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʠʭ ʧʦ-

ʩʣʝʜʫʶʱʘʷ ʠʥʪʨʦʜʫʢʮʠʷ ʚ ʧʦʯʚʫ ʠʥʪʝʥʩʠ-

ʬʠʮʠʨʫʶʪ ʧʨʦʮʝʩʩ ʢʨʫʛʦʚʦʨʦʪʘ ʘʟʦʪʘ ʚ 

ʥʝʡ, ʯʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʳʩʦ-

ʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʝʥʠʪʨʠʬʠʢʘʪʦʨʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʤʠʮʝ-

ʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ. ɺ ʬʘʟʝ 

ʚʩʭʦʜʦʚ ʤʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʯ-

ʚʝʥʥʳʭ ʛʨʠʙʦʚ ʦʪʤʝʯʝʥʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ 

ʚʘʨʠʘʥʪʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘʥʦ-

ʤʠʥʝʨʘʣʦʚ (ʚʘʨʠʘʥʪʳ 5 ʠ 6) ʠ ʙʠʦʥʘʥʦ-

ʫʜʦʙʨʝʥʠʷ 2 (ʚʘʨʠʘʥʪ 9). ʅʘʠʙʦʣʴʰʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʵʪʦʡ ʬʘʟʝ ʚʳʷʚ-

ʣʝʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʩʦʨʮʠʫʤʘ, 

ʢʦʤʙʠʥʘʮʠʠ ʥʘʥʦʤʠʥʝʨʘʣʦʚ ʠ ʙʠʦʥʘʥʦ-

ʫʜʦʙʨʝʥʠʷ 1, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ 

ʥʘʥʦʩʘʧʨʦʧʝʣʴ. ɺ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʧʨʦʩʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʚʘʨʠʘʥʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʬʘʟʦʡ ʚʩʭʦʜʦʚ. ʊʦʣʴʢʦ ʚ 

ʚʘʨʠʘʥʪʝ 5 (ʥʘʥʦʩʘʧʨʦʧʝʣʴ) ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʦʙʝ ʬʘʟʳ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ. ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʚʘʨʠʘʥʪʘ ï 4 ʠ 10, ʚ ʢʦʪʦʨʳʭ ʧʨʠ ʮʚʝʪʝʥʠʠ 

ʧʨʦʩʘ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʤʠʮʝʪʦʚ ʟʘʤʝʪʥʦ 

ʩʥʠʞʘʝʪʩʷ. ɺ ʦʥʪʦʛʝʥʝʟʝ ʨʝʩʧʠʨʘʪʦʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ 

ʚʘʨʠʘʥʪʘʭ. ɺʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (42,3 ʤʛ/100 ʛ*24 ʯ) 

ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʩʦʨʮʠʫʤʦʤ, ʛʜʝ 

ʙʘʟʘʣʴʥʦʝ ʜʳʭʘʥʠʝ ʚʳʨʦʩʣʦ ʚ 2,1 ʨʘʟʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʤʠʥʝʨʘʣʦʚ ʧʦ ʦʪʜʝʣʴ-

ʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʜʠʥʘʢʦʚʦʤʫ ʫʚʝʣʠ-

ʯʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʚ 1,5 ʨʘʟʘ), 

ʦʙʲʝʜʠʥʝʥʠʝ ʞʝ ʠʭ (ʚʘʨʠʘʥʪ 7) ʧʦʚʳʰʘʝʪ 

çʜʳʭʘʥʠʝè ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1,8 ʨʘʟʘ. 

ʇʨʠ ʵʪʦʤ ʚ ʬʘʟʝ ʚʩʭʦʜʦʚ ʩʘʤʘʷ ʚʳʩʦʢʘʷ 

ʨʝʩʧʠʨʘʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʡ (ʦʪ 30,5 ʜʦ 

35,7 ʤʛ/100 ʛ*24 ʯ). ʀʤʝʥʥʦ ʚ ʵʪʠʭ 

ʚʘʨʠʘʥʪʘʭ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʛʦ ʨʦʩʪʘ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʜʥʘʢʦ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʭʦʜʥʘʷ ʢʘʨʪʠʥʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʘʥʘ-

ʣʠʟʝ ʜʘʥʥʳʭ ʩʫʤʤʘʨʥʦʡ ʤʠʢʨʦʙʥʦʡ ʙʠʦ-

ʤʘʩʩʳ, ʷʚʣʷʶʱʝʡʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘ-

ʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʙʠʦʮʝʥʦʟʘ. 

ʈʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʝʥ ʚʦ ʚʩʝʭ ʚʘ-

ʨʠʘʥʪʘʭ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʩʘ. ʊʘʢ, ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʯʚʝ ʙʝʟ ʨʘʩʪʝʥʠʡ ʤʠʢʨʦʙ-

ʥʘʷ ʙʠʦʤʘʩʩʘ ʚʳʨʦʩʣʘ ʚ 2,0 ʨʘʟʘ ï 16,7 ʠ 

33,8 ʤʛ/100 ʛ*ʯ. ɹʣʠʟʦʢ ʧʦ ʟʥʘʯʝʥʠʷʤ ʠ 

ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ï 18,2 

ʠ 38,0 ʤʛ/100 ʛ*ʯ. ɺʥʝʩʝʥʠʝ ʥʘʥʦʤʠʥʝʨʘ-

ʣʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʚ 1,2 (ʥʘʥʦʩʘʧʨʦʧʝʣʴ + ʅɺʌʉ), ʚ 1,5 

(ʥʘʥʦʩʘʧʨʦʧʝʣʴ) ʠ 1,6 ʨʘʟʘ (ʅɺʌʉ). ɺʳʜʝ-

ʣʷʶʪʩʷ ʚʘʨʠʘʥʪʳ ʩ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʤ ʩʘ-

ʧʨʦʧʝʣʝʤ (5 ʠ 8), ʚ ʢʦʪʦʨʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʪʘʢʦʚʳʤʠ, ʛʜʝ ʧʨʠʤʝʥʝʥ ʥʘʥʦʬʦʩʬʦʨʠʪ, 

ʟʥʘʯʝʥʠʷ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʚʳʰʝ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʝʝ ʚʝʣʠʯʠʥʳ ʚʦ ʚʨʝʤʷ ʮʚʝ-

ʪʝʥʠʷ ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʙʠʦʥʘʥʦ-

ʫʜʦʙʨʝʥʠʝʤ 3 ʠ ʢʦʥʩʦʨʮʠʫʤʦʤ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ (95,0 ʠ 98,3 ʤʛ/100 ʛ*ʯ).  

ʀʟʫʯʝʥʠʝ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʰʪʘʤʤʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʦʟʜʘʥʥʳʭ ʙʠʦʥʘʥʦ-

ʫʜʦʙʨʝʥʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʟʠʪʠʚʥʦʤ 

ʚʣʠʷʥʠʠ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʥʘ 

ʠʭ ʨʦʩʪ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘʥʦʤʠʥʝʨʘʣʦʚ ʥʘ ʢʦʥʩʦʨʮʠʫʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʥʝ 

ʪʦʣʴʢʦ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʨʘʩ-

ʪʝʥʠʡ, ʥʦ ʠ ʧʨʦʷʚʣʷʶʪ ʢʘʪʘʣʠʟʠʨʫʶʱʠʡ 

ʵʬʬʝʢʪ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯ-

ʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʦʩʪ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ. 

ɺʣʠʷʥʠʝ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʤʠʥʝʨʘ-

ʣʦʚ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʘʛʨʦʥʦʤʠʯʝʩʢʠ 
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ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠʚʝʣʦ ʢ ʫʚʝ-

ʣʠʯʝʥʠʶ ʫʨʦʞʘʷ ʟʝʨʥʘ ʧʨʦʩʘ. ʇʨʦʚʝʜʝʥ 

ʫʯʝʪ ʤʘʩʩʳ 1000 ʩʝʤʷʥ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʜʘʪʴ ʦʮʝʥʢʫ ʟʘʧʘʩʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʚ ʩʝʤʝʥʘʭ, ʪʦ ʝʩʪʴ ʯʝʤ ʚʳʰʝ ʤʘʩʩʘ 1000 

ʩʝʤʷʥ ʢʦʥʢʨʝʪʥʦʡ ʢʫʣʴʪʫʨʳ, ʪʝʤ ʚʳʰʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʝʩ 

1000 ʩʝʤʷʥ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʢʨʫʧʥʦ-

ʩʪʠ ʠ ʚʳʧʦʣʥʝʥʥʦʩʪʠ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ ʩʝ-

ʤʷʥ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʛʨʘʤʤʘʭ.  

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʩʩʘ 1000 

ʩʝʤʷʥ ʧʨʦʩʘ ʦʪ 6,774 ʛ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘ-

ʨʠʘʥʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 7,621 ʛ ʧʨʠ ʧʨʠ-

ʤʝʥʝʥʠʠ ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʷ 1. ʅʘʥʦʤʠʥʝ-

ʨʘʣʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, 

ʫʚʝʣʠʯʠʚʘʶʪ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʧʨʦʩʘ ʥʘ 

3,1% (ʅɺʌʉ) ʠ ʥʘ 4,2% (ʥʘʥʦʩʘʧʨʦʧʝʣʴ), 

ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʵʪʠʭ ʥʘʥʦʬʦʨʤ ʧʨʠʙʘʚʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 4,0%.  

ʂʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʥʘʥʦʬʦʨʤ (ʥʘʥʦ-

ʩʪʨʫʢʪʫʨʥʳʡ ʩʘʧʨʦʧʝʣʴ ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʥʘʷ 

ʚʦʜʥʦ-ʬʦʩʬʦʨʠʪʥʘʷ ʩʫʩʧʝʥʟʠʷ) ʧʨʠ ʩʦʟʜʘ-

ʥʠʠ ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʷ 3 ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʘʚʢʝ ʩʝʤʷʥ ʧʨʦʩʘ. ɺʦʟ-

ʤʦʞʥʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʦʟʥʠʢʰʠʤ ʧʨʠ 

ʦʙʲʝʜʠʥʝʥʠʠ ʩʚʦʝʦʙʨʘʟʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʥʘʥʦʤʠʥʝʨʘʣʦʚ. ʉʯʠʪʘʝʤ, ʯʪʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʢʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʥʘʥʦʤʠʥʝ-

ʨʘʣʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʜʦʙʨʝʥʠʡ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʡ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʜʦ-

ʙʘʚʣʷʪʴ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦ 

ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʢʦʥʩʦʨʮʠʫʤʦʤ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ ʠ ʚʩʝ ʙʠʦʥʘʥʦ-

ʫʜʦʙʨʝʥʠʷ, ʧʦʣʫʯʝʥʳ ʣʫʯʰʠʝ ʟʥʘʯʝʥʠʷ 

ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʧʨʦʩʘ, ʛʜʝ ʧʨʠʙʘʚʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 10,4-12,5%. ʇʦ-ʚʠʜʠʤʦʤʫ, 

ʘʢʪʠʚʥʘʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʧʨʦʩʘ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ 

ʚʝʱʝʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʚʝʛʝ-

ʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-

ʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦʙ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʠʟʫʯʘʝʤʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴ-

ʪʫʨʳ, ʥʦ ʠ ʦ ʩʦʩʪʘʚʝ, ʩʚʦʡʩʪʚʘʭ, ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʘʟʣʠʯʥʳʭ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʝʝ 

ʨʠʟʦʩʬʝʨʳ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʥʘʥʦ-

ʫʜʦʙʨʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʢʦʥ-

ʩʦʨʮʠʫʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʦʣʦ-

ʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʦʩʘ, 

ʧʦʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʦʥʦʤʠʯʝʩʢʠ 

ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʭ ʤʠʢʨʦʙ-

ʥʫʶ ʙʠʦʤʘʩʩʫ ʠ ʨʝʩʧʠʨʘʪʦʨʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʘ ʚ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ.  
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ɼʀʅɸʄʀʂɸ ʏʀʉʃɽʅʅʆʉʊʀ  ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ɺ ʈʀɿʆʉʌɽʈɽ ʇʈʆʉɸ ʀ 

ʋʈʆɾɸʁʅʆʉʊʔ ʂʋʃʔʊʋʈʓ  

 

ɼʝʛʪʷʨʝʚʘ ʀ.ɸ., ʗʧʧʘʨʦʚ ʀ.ɸ., ʄʦʪʠʥʘ ʊ.ʖ., ɹʠʢʢʠʥʠʥʘ ʃ.ʄ.-ʍ.  

ʈʝʟʶʤʝ 

 

ʅʘʥʦʤʠʥʝʨʘʣʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʧʨʦʩʘ 

ʥʘ 3,1% (ʥʘʥʦʩʪʨʫʢʪʫʨʥʘʷ ʚʦʜʥʦ-ʬʦʩʬʦʨʠʪʥʘʷ ʩʫʩʧʝʥʟʠʷ) ʠ ʥʘ 4,2% (ʥʘʥʦʩʘʧʨʦʧʝʣʴ), ʧʨʠ 

ʦʙʲʝʜʠʥʝʥʠʠ ʵʪʠʭ ʥʘʥʦʬʦʨʤ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʣʷʝʪ 4,0%. ʂʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʥʘʥʦʤʠʥʝʨʘʣʦʚ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʜʦʙʨʝʥʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ, ʢʘʞʜʳʡ 

ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

 ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʙʠʦʥʘʥʦʫʜʦʙʨʝʥʠʷʤʠ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʣʷʝʪ 10,4-12,5%. ʇʨʠʤʝʥʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʦʨʮʠʫʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʦʩʘ, ʧʦʚʳʰʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʭ ʤʠʢʨʦʙʥʫʶ ʙʠʦʤʘʩʩʫ ʠ 

ʨʝʩʧʠʨʘʪʦʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʚ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ.  

 

THE POPULATION DYNAMICS MICROORGANISMS IN THE RHIZOSPHERE OF 

MILLET AND CROP YIELD 

 

Degtyareva I.A., Yapparov I.A., Motina T.Yu., Bikkinina L.M.-Kh. 

Summary 

 

Nanomineral used separately, increase the mass of 1000 grains of millet 3.1% 

(nanostructured water phosphate suspension) and 4.2% (nanocapsule), when you combine these 

nanoform increase is 4.0%. The combination of two nanominerals in the creation of fertilizers of 

complex action is not advisable, each of them must be added separately. 

 In variants with bianyothername increase is 10.4 to 12.5%. The use of fertilizers created on 

the basis of a consortium of effective microorganisms and nanostructured minerals has a positive 

effect on the yield of millet, increases the number of agronomically useful microorganisms, their 

microbial biomass and respiratory activity, and ultimately contributes to the production of 

environmentally safe crop production. 
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ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʢʠ, ʪʨʘʥʩʧʦʨʪʘ, 

ʛʦʨʦʜʩʢʦʛʦ ʞʠʣʦʛʦ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʭʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʦʩʣʘ ʠ ʦʧʘʩʥʦʩʪʴ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʠ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʠʣʦʚʳʭ ʦʩʘʜʢʘʭ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʩʝʥʦʙʠʦʪʠʢʘʤʠ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʝʨʝʭʦʜʷʱʠʭ 

ʯʝʨʝʟ ʧʦʯʚʫ, ʨʘʩʪʝʥʠʷ ʠ ʜʘʣʝʝ ʚ ʦʨʛʘʥʠʟʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ  

[1-6]. ʇʨʠ ʵʪʦʤ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʥʘʢʦʧʣʝʥʠʷ, ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʘʛʨʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʪʠʮʝʚʦʜʩʪʚʘ. ʆʙʨʘʱʘʝʪ 

ʥʘ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʦʛʨʦʤʥʳʝ ʪʝʨʨʠʪʦʨʠʡ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ 

ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʠ ʦʙʨʘʟʫʶʱʠʭʩʷ   ʩʦʪʥʷʤʠ 

ʪʳʩʷʯ ʪʦʥʥ ʝʞʝʛʦʜʥʦ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ, 

ʪʝʭʥʦʛʝʥʥʳʭ, ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʩʫʪ-

ʩʪʚʫʶʱʠʭ ʚ ʦʪʭʦʜʘʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʪʠʮʝʚʦʜʩʪʚʘ ʠ ʠʣʦʚʳʭ 

ʦʩʘʜʢʘʭ ʚ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʤʦʛʫʪ ʧʨʠʚʦ-

ʜʠʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʙʦʣʝʟʥʷʤ ʥʝ ʚʳʷʩʥʝʥʥʦʡ 

ʵʪʠʦʣʦʛʠʠ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢ ʩʥʠʞʝʥʠʶ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʠ 

ʫʛʨʦʟʘ   ʥʘʩʝʣʝʥʠʶ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʧʨʦ-

ʞʠʚʘʶʱʠʭ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʈʊ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʠʩʧʳʪʘʥʠʡ  ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ 

ʠ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʘ ʦʟʜʦʨʦʚʣʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʨʦ-

ʙʣʝʤʥʳʤʠ ʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ  

ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʪʠʮʝʚʦʜʩʪʚʘ ʠ 

ʦʩʘʜʦʢ ʩʪʦʯʥʳʭ ʚʦʜ (ʆɾʇʉɺ). ɺ ʩʚʷʟʠ ʩ 

ʥʝʫʢʣʦʥʥʳʤ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ, ʨʘʩʪʝʪ ʘʥ-

ʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʙʠʦʩʬʝʨʫ. ʆʜʥʦʡ 

ʠʟ ʚʘʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʪʠʣʠʟʘʮʠʷ 

ʧʦʜʦʙʥʦʛʦ ʚʠʜʘ ʦʪʭʦʜʦʚ. ɺʩʷ ʙʠʦʤʘʩʩʘ, 

ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʚ [7], ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʝʨʚʠʯʥʫʶ, (ʨʘʩ-

ʪʠʪʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ) ʠ ʚʪʦʨʠʯʥʫʶ, ʦʙʨʘ-

ʟʫʶʱʫʶʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʝʨʚʠʯʥʦʡ. ʆʪʜʝʣʴʥʫʶ 

ʛʨʫʧʧʫ ʚʦ ʚʪʦʨʠʯʥʦʡ ʙʠʦʤʘʩʩʝ ʟʘʥʠʤʘʶʪ 

ʪʘʢʠʝ ʚʠʜʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʢʘʢ 

çʦʪʭʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮè. ɼʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ  ʷʚ-

ʣʷʝʪʩʷ ʦʙʨʘʟʫʶʱʠʝʩʷ ʝʞʝʜʥʝʚʥʦ ʦʩʘʜʢʠ 

ʩʪʦʯʥʳʭ ʚʦʜ (ʆʉɺ) ʠ ʦʥʠ ʩʢʣʘʜʠʨʫʶʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʠʣʦʚʳʭ ʢʘʨʪʘʭ. ɿʘ ʧʦʩʣʝʜʥʝʝ 15-20 ʣʝʪ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ 

ʦʯʠʩʪʢʘ ʠʣʦʚʳʭ ʢʘʨʪ ʥʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʠʭ ʧʝʨʝʧʦʣʥʝʥʠʶ [8]. ʋʯʠ-

ʪʳʚʘʷ, ʯʪʦ ʚ 99% ʩʣʫʯʘʝʚ ʚʦʜʦʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʙʝʨʝʛʘʭ ʨʝʢ, 

ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʚʳʭʦʜʘ ʥʘʢʦʧʣʝʥʥʳʭ 

ʆʉɺ ʟʘ ʧʨʝʜʝʣʳ ʠʣʦʚʳʭ ʢʘʨʪ, ʯʪʦ ʧʨʠʚʝ-

ʜʝʪ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʝ ʥʘ ʫʨʙʘʥʠ-

ʟʠʨʦʚʘʥʥʳʭ ʠ ʥʘ ʙʦʣʴʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-
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ʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʠ 

ʚʢʣʶʯʘʷ ʜʨʫʛʠʝ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ. 

ʇʦ ʜʘʥʥʳʤ ʚʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʧʦʤʝʪ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʦʨʦʤ ʧʝʨʝʜʘʯʠ ʙʦʣʝʝ 100 ʚʦʟʙʫʜʠʪʝ-

ʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟ-

ʥʝʡ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʜʣʠʪʝʣʴʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʢʨʦʤʝ ʚʩʝʛʦ ʚ 

ʥʝʤ ʩʦʜʝʨʞʘʪʴʩʷ  ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʩʪʠʮʠʜʦʚ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʠ  ʟʘʛʨʷʟʥʝʥʠʡ [9]. 

ɺ ʫʩʣʦʚʠʷʭ ʥʝʭʚʘʪʢʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʜʘʣʝʝ ʠʭ 

ʧʝʨʝʭʦʜ ʚ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʷʚʣʷʝʪʩʷ  ʦʩ-

ʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʘ, 

ʧʦʤʝʪʘ.  ɺ ʜʘʣʴʥʝʡʰʝʤ  ʠʭ  ʧʝʨʝʨʘʙʦʪʢʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ, ʦʜʥʘʢʦ, ʜʣʷ ʚʳʙʦʨʘ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝ-

ʰʝʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʝ-

ʢʦʤʝʥʜʦʚʘʪʴ ʝʜʠʥʫʶ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʤʘʰʠʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʫʪʠʣʠʟʘʮʠʠ ʧʨʠ 

ʤʥʦʛʦʦʙʨʘʟʠʠ ʪʝʭʥʦʣʦʛʠʡ, ʚʘʨʠʘʥʪʦʚ ʠʭ 

ʦʩʥʘʱʝʥʠʷ ʠ ʤʥʦʛʦʦʙʨʘʟʠʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʡ. ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʘ, 

ʧʦʤʝʪʘ ʫʜʝʣʷʣʦʩʴ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ  

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠ-

ʯʝʩʢʠʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʦʮʝʥʢʘ ʧʦ ʫʨʦʚʥʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʪʨʝʯʘʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ, 

ʧʨʘʢʪʠʯʝʩʢʠ  [10,11]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʘʣʛʦʨʠʪʤʘ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ 

ʠʟ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʪʠʮʝʚʦʜʩʪʚʘ 

ʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʠ ʧʨʠʥʮʠʧʦʚ 

ʧʠʨʦʣʠʪʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʥʝ 

ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʙʲʝʤ ʦʪʭʦ-

ʜʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʠʭ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʠ 

ʧʦʣʫʯʠʪʴ ʪʦʧʣʠʚʦ, ʤʘʪʝʨʠʘʣ, ʩʦʨʙʝʥʪ, ʧʠ-

ʱʝʚʫʶ ʠʣʠ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʩʠʥʪʝʟʠʨʦ-

ʚʘʥʥʳʡ ʛʘʟ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥ  ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʚʦʜʠʪʩʷ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʦʪʭʦʜʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʠʣʠʟʘʮʠʝʡ ʠ ʧʝ-

ʨʝʨʘʙʦʪʢʦʡ ʆɾʇʉɺ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ.         

ʊʝʨʤʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ 

ʦʩʪʘʣʴʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʩʥʠʞʘʝʪʩʷ ʦʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳ-

ʨʴʷ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʩʦʩʪʘʚʝ ʠʩʭʦʜʥʳʭ 

ʆɾʉɺ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ 

ʦʩʥʦʚʥʦʤ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʪʚʝʨʜʦʤ ʦʩʪʘʪʢʝ, 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 100 % ʚʩʝʡ 

ʦʨʛʘʥʠʢʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʩʳʨʴʝ, ʧʦʣʥʦ-

ʩʪʴʶ ʫʥʠʯʪʦʞʘʝʪʩʷ ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦ-

ʬʣʦʨʘ [2].  

 ʉʨʝʜʠ ʪʝʨʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʝʜ-

ʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʛʘʟʠʬʠʢʘʮʠʠ ʠ 

ʧʠʨʦʣʠʟʫ, ʪʘʢ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʚʝʨʩʠʷ ʠʩʭʦʜʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ ʠ ʞʠʜʢʦʝ ʪʦʧ-

ʣʠʚʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʩʞʠʛʘʥʠʠ ʦʩʥʦʚ-

ʥʳʤ ʧʨʦʜʫʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ.   

ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʡ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʘ, ʧʦʤʝʪʘ 

ʫʜʝʣʷʣʦʩʴ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘ-

ʥʠʪʘʨʥʳʭ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ, ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦ-

ʚʘʥʠʡ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ.   

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʮʝʥʢʘ ʩʧʦʩʦʙʘ ʠ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦ ʫʨʦʚʥʶ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʪʨʝʯʘʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  

ʧʨʠʝʤʳ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ, ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʘ, ʧʦ-

ʤʝʪʘ, ʠʣʦʚʦʛʦ ʦʩʘʜʢʘ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʝʨʝʨʘʙʦʪʢʘ ʠʩʭʦʜ-

ʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʛʘʟ, ʠʤʝʶ-

ʱʠʡ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʜʢʦʡ ʬʨʘʢʮʠʝʡ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ, ʚ ʩʚʷʟʠ ʠ  
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ʩ ʯʝʤ ʛʘʟʠʬʠʢʘʮʠʷ ʠʤʝʝʪ ʥʝʦʩʧʦʨʠʤʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʢʦʥʚʝʨʩʠʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʛʘʟ 

(ʜʦ 90%). ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʷʚʣʷʶʪʩʷ:       

1. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʮʝʧʮʠʠ ʠ ʧʨʦʛʨʘʤʤʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ ʫʨʙʘʥʠʟʠ-

ʨʦʚʘʥʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

2 .ʆʮʝʥʢʘ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʦʨʦʜʩʢʦʛʦ ʞʠʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʊ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʈʦʩʩʠʠ.  

3. ʇʦʣʝʟʥʘʷ ʤʦʜʝʣʴ ʧʝʨʝʨʘʙʦʪʢʠ  

ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʪ-

ʭʦʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩ.-ʭ. ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮ ʤʝʪʦʜʦʤ ʧʠʨʦʣʠʟʘ. 

4. ʉʧʦʩʦʙ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʧʦʣʝʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʦʪʭʦʜʦʚ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʪʠʮʝʚʦʜʩʪʚʘ ʠ ʠʣʦʚʳʭ 

ʦʩʘʜʢʦʚ  ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʦʙʣʘʩʪʠ ʠ ʧʨʠʤʝ-

ʥʝʥʠʷ. 

ɼʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʦʯʠʩʪʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʨʫ-

ʞʝʥʠʷʭ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ ʫʪʠ-

ʣʠʟʘʮʠʠ ʠʣʦʚʦʛʦ ʦʩʘʜʢʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫ-

ʞʝʥʠʡ, ʚʢʣʶʯʘʶʱʘʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʠ ʮʝʥ-

ʪʨʠʬʫʛʫ ʜʣʷ ʦʯʠʩʪʢʠ ʛʦʨʶʯʝʛʦ ʛʘʟʘ, ʦʪʣʠ-

ʯʘʶʱʘʷʩʷ ʪʝʤ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʥʘ-

ʱʝʥʘ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

ʣʘʤʧʦʡ, ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʨʘʟʤʝʰʠʚʘʥʠʷ 

ʠʣʦʚʦʛʦ ʦʩʘʜʢʘ ʩ ʜʨʝʚʝʩʥʳʤʠ ʦʧʠʣʢʘʤʠ ʠ 

ʦʧʘʚʰʠʤʠ ʣʠʩʪʴʷʤʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1; 

ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʩʫʰʠʚʘʥʠʷ ʩʤʝʩʠ ʠʟ ʠʣʦ-

ʚʦʛʦ ʦʩʘʜʢʘ, ʜʨʝʚʝʩʥʳʭ ʦʧʠʣʦʢ ʠ ʦʧʘʚʰʠʭ 

ʣʠʩʪʴʝʚ, ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ ʜʣʷ ʛʨʘʥʫʣʠ-

ʨʦʚʘʥʠʷ ʧʨʦʩʫʰʝʥʥʦʡ ʩʤʝʩʠ ʚ ʙʨʠʢʝʪʳ, 

ʜʘʪʯʠʢʘʤʠ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦ-

ʩʪʠ, ʜʘʚʣʝʥʠʷ  ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʙʨʠ-

ʢʝʪʦʚ ʠ ʟʦʣʳ [2].       

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ-

ʠʟʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ 

ʧʨʠʥʮʠʧʦʚ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʡ ʫʪʠ-

ʣʠʟʘʮʠʠ ʥʘʚʦʟʘ, ʧʦʤʝʪʘ ʠ ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʠʭ  ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠ-

ʢʣʘʜʥʳʤ ʧʨʦʙʣʝʤʘʤ. ɼʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʦʯʠʩʪʥʳʭ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʷʭ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʧʪʠʮʝʚʦʜʩʪʚʘ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧ-

ʣʝʢʩʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʠʣʦʚʦʛʦ 

ʦʩʘʜʢʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠʤʝʶʪ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ, ʠ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮ  ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʝʛʠʦʥʦʚ ʈʌ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʠ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʞʠʣʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʦʣʝʟʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ  

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ   ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ 

ʦʩʥʦʚ  ʠ ʧʨʠʥʮʠʧʦʚ ʧʠʨʦʣʠʪʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʡ  

ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʙʲʝʤ ʦʪʭʦʜʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʠ ʧʦʣʫʯʠʪʴ ʪʦʧʣʠʚʦ, ʤʘʪʝʨʠʘʣ, ʩʦʨʙʝʥʪ, 

ʢʦʨʤʦʚʫʶ  ʜʦʙʘʚʢʫ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʛʘʟ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ  ʚ ʨʘʟʣʠʯʥʳʭ 

ʮʝʣʷʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ. 

 

DEVELOPMENT OF CRITERIA FOR EVALUATING  AND IMPROVING THE 

ENVIRONMENT OF ANIMAL  AND BIRDS 

 

Dmitriev A. F., Akhmadiev G.M. 

Summary 

 

The article examines the technology of improving the environment of the urbanized and 

agricultural territory of the Republic of Tatarstan and other regions of Russia, by processing the 

waste of the agro-industrial complex with obtaining environmentally safe useful products. The 

purpose of this work is to assess, predict the state of the habitat and develop scientific principles and 

principles of pyrolytic processing of waste products, which allows not only to reduce the 

accumulated volume of waste and maximize their energy potential. At the same time, it is possible 

to obtain fuel, material, sorbent, fodder additive, synthesized gas, which can be used for various 

purposes and applications. 
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ɺʘʞʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦ-

ʩʪʴʶ ʤʦʣʦʜʥʷʢʘ ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʷʚʣʷʝʪʩʷ 

ʠʭ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʚ ʧʨʦ-

ʮʝʩʩʝ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʝʥʠʝ 

ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘ-

ʮʠʦʥʦʚ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ [1]. 

ɺ ʧʨʘʢʪʠʢʝ ʟʚʝʨʦʚʦʜʩʪʚʘ ʯʘʱʝ ʚʩʝʛʦ ʨʝʛʠ-

ʩʪʨʠʨʫʶʪ ʥʘʨʫʰʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙ-

ʤʝʥʘ ʫ ʟʚʝʨʝʡ, ʧʨʠʯʠʥʦʡ ʯʝʛʦ ʷʚʣʷʶʪʩʷ 

ʧʦʛʨʝʰʥʦʩʪʠ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤ-

ʣʝʥʠʷ, ʛʠʧʦʜʠʥʘʤʠʷ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʫʰʥʦʛʦ ʟʚʝ-

ʨʦʚʦʜʩʪʚʘ [4]. ʋ ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʜʦʩʪʘ-

ʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʥʘʨʫʰʝʥʠʝ 

ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ, ʢʦʪʦʨʦʝ 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʪʝʢʘʝʪ ʚ ʚʠʜʝ ʨʘʭʠʪʘ, ʬʠʙ-

ʨʦʟʥʦʡ ʦʩʪʝʦʜʠʩʪʨʦʬʠʠ, ʢʘʨʣʠʢʦʚʦʩʪʠ 

ʝɦʥʢʦʚ [2].  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ï ʚʳʷʩʥʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʱʝʥʢʦʚ ʥʦ-

ʨʦʢ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʥʘʨʫʰʝ-

ʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ï ʧʨʠ ʛʠʧʦʪʨʦ-

ʬʠʠ ʠ ʢʘʨʣʠʢʦʚʦʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ 

ʢʦʩʪʥʘʷ ʪʢʘʥʴ ï ʜʠʘʬʠʟʳ ʠ ʵʧʠʬʠʟʳ ʙʝʜ-

ʨʝʥʥʦʡ ʢʦʩʪʠ ʱʝʥʢʦʚ ʥʦʨʦʢ ʧʦʨʦʜʳ ʘʤʝ-

ʨʠʢʘʥʩʢʘʷ ʩʪʘʥʜʘʨʪʥʘʷ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʘʷ.  

ɺ ʆʆʆ çɸʛʨʦʬʠʨʤʘ ɹʝʨʩʫʪʩʢʠʡè 

ʄʘʤʘʜʳʰʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨ-

ʩʪʘʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠ ʧʦ ʪʨʠ 

ʱʝʥʢʘ ʥʦʨʦʢ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʛʠʧʦʪʨʦʬʠʠ ʠ ʢʘʨʣʠʢʦʚʦʩʪʠ. ʑʝʥʢʦʚ ʦʪ-

ʙʠʨʘʣʠ ʧʨʠ ʦʪʩʘʜʢʝ ʦʪ ʩʘʤʦʢ, ʚ ʚʦʟʨʘʩʪʝ 

45-50 ʩʫʪʦʢ. ʋʙʦʡ ʥʦʨʦʢ ʚʳʧʦʣʥʷʣʠ ʩʦ-

ʛʣʘʩʥʦ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

(ʵʪʠʯʝʩʢʠʡ ʢʦʜʝʢʩ) ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʞʠʚʦʪʥʳʭ [3]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ 

ʙʨʘʣʠ ʢʫʩʦʯʢʠ ʜʠʘʬʠʟʦʚ ʠ ʵʧʠʬʠʟʘ ʙʝʜ-

ʨʝʥʥʦʡ ʢʦʩʪʠ ʨʘʟʤʝʨʦʤ 0,5Ĭ0,5Ĭ1,0 ʩʤ. 

ʇʨʦʙʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%-

ʥʦʤ ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ, ʧʨʦʤʳʚʘʣʠ 

ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ, ʜʝʢʘʣʴʮʠʥʠʨʦʚʘʣʠ ʚ 5%-

ʥʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʝ. ʉʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ 

ʧʦ ʐʤʦʨʣʶ, ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 

ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ ï ʘʟʫʨʦʤ II ʠ 

ʵʦʟʠʥʦʤ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʘʥʘ-

ʣʠʟʠʨʦʚʘʣʠ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʄɹʀ-

1 ʧʦʜ ʫʚʝʣʠʯʝʥʠʝʤ ʦʢʫʣʷʨʘ Ĭ7, Ĭ10, Ĭ15 

ʦʙʲʝʢʪʠʚʘ Ĭ10, Ĭ20, Ĭ40.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ ʪʨʫʧʦʚ ʱʝʥ-

ʢʦʚ-ʛʠʧʦʪʨʦʬʠʢʦʚ ʚʳʷʚʣʷʣʠ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʪʘʢʦʚʳʤʠ ʫ 

ʩʚʝʨʩʪʥʠʢʦʚ ʥʦʨʤʦʪʨʦʬʠʢʦʚ, ʦʪʤʝʯʘʣʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʩʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʴ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʩ ʧʣʦʪʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ. ʆʩʥʦʚʥʳʤʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝ-

ʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʫ ʱʝʥʢʦʚ-ʛʠʧʦʪʨʦʬʠʢʦʚ 

ʙʳʣʠ ï ʦʙʱʘʷ ʛʠʧʦʪʨʦʬʠʷ, ʠʩʪʦʱʝʥʠʝ, 

ʘʥʝʤʠʷ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʧʘʨʝʥʭʠʤʘ-

ʪʦʟʥʘʷ ʜʠʩʪʨʦʬʠʷ ʧʦʯʝʢ, ʘʣʠʤʝʥʪʘʨʥʳʡ 

ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʜʠʘʬʠʟʦʚ ʙʝʜʨʝʥʥʳʭ ʢʦʩʪʝʡ 

ʦʪʤʝʯʘʣʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʣʘʩʪʠʥʯʘʪʳʭ 

ʩʪʨʫʢʪʫʨ ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʠʩʪʝʤʳ ʥʘʨʫʞʥʳʭ 

ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʙʱʠʭ ʧʣʘʩʪʠʥʦʢ, ʢʦʥʮʝʥ-
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ʪʨʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥʦʢ ʦʩʪʝʦʥʦʚ ʠ ʚʩʪʘʚʦʯ-

ʥʳʭ. ʆʩʪʝʦʥʳ ʙʳʣʠ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦ-

ʚʘʥʳ. ʆʥʠ ʩʦʩʪʦʷʣʠ ʠʟ 5-7 ʢʦʥʮʝʥʪʨʠʯʝ-

ʩʢʠʭ ʢʦʩʪʥʳʭ ʧʣʘʩʪʠʥʦʢ ʩ ʭʦʨʦʰʦ ʚʳʨʘ-

ʞʝʥʥʦʡ ʩʧʘʡʥʦʡ ʣʠʥʠʝʡ. ʂʘʥʘʣʳ ʦʩʪʝʦʥʦʚ 

ʠʤʝʣʠ ʨʘʚʥʦʤʝʨʥʫʶ ʚʝʣʠʯʠʥʫ, ʧʨʦʣʠʬʝʨʘ-

ʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʢʣʝʪʦʢ ʚ ʢʘʥʘʣʘʭ ʦʩʪʝʦʥʦʚ 

ʥʝ ʚʳʷʚʣʷʣʠ. ɺ ʟʦʥʝ ʭʦʥʜʨʦʛʝʥʥʦʛʦ ʦʩʪʝʦ-

ʛʝʥʝʟʘ ʦʪʤʝʯʘʣʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʭʦʥ-

ʜʨʦʮʠʪʦʚ ʚ ʚʠʜʝ ʢʦʣʦʥʦʢ ʧʫʟʳʨʯʘʪʳʭ ʢʣʝ-

ʪʦʢ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʦʚʥʫʶ 

ʨʦʩʪʢʦʚʫʶ ʵʧʠʬʠʟʘʨʥʫʶ ʣʠʥʠʶ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʰʠʨʠʥʳ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʠʘʬʠ-

ʟʦʚ ʦʪʤʝʯʘʣʠ ʫʤʝʨʝʥʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʩʦ-

ʩʫʜʦʚ ʢʘʥʘʣʦʚ ʦʩʪʝʦʥʦʚ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ-

ʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳ-

ʪʠʠ ʪʨʫʧʦʚ ʱʝʥʢʦʚ çʢʘʨʣʠʢʦʚè ʦʪʤʝʯʘʣʠ 

ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʪʝʣʘ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʛʠʧʦʪʨʦʬʠʢʘʤʠ. ʊʝ-

ʣʦʩʣʦʞʝʥʠʝ ʱʝʥʢʦʚ çʢʘʨʣʠʢʦʚè ʦʪʣʠʯʘ-

ʣʦʩʴ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴʶ. ʈʘʟʤʝʨ ʛʦ-

ʣʦʚʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʦʜʥʦʡ ʯʝʪʚʝʨʪʦʡ ʯʘ-

ʩʪʠ ʜʣʠʥʳ ʪʝʣʘ. ʇʦʟʚʦʥʦʯʥʠʢ ʙʳʣ ʠʟʦʛʥʫʪ 

ʚ ʛʨʫʜʦ-ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ ʚ ʩʪʦʨʦʥʫ 

ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ. ʕʧʠʬʠʟʳ ʪʨʫʙʯʘʪʳʭ ʢʦ-

ʩʪʝʡ ʛʨʫʜʥʳʭ ʠ ʪʘʟʦʚʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʙʳʣʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʫʪʦʣʱʝʥʳ, ʜʝʬʦʨʤʠʨʦʚʘʥʳ, 

ʜʠʘʬʠʟʳ ʠʩʢʨʠʚʣʝʥʳ. ʊʘʟʦʚʳʝ ʢʦʥʝʯʥʦʩʪʠ 

ʧʨʠʦʙʨʝʪʘʣʠ ʥʝʝʩʪʝʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩ 

ʨʘʩʧʣʘʩʪʘʥʥʦʩʪʴʶ ʠʭ ʚ ʩʪʦʨʦʥʳ, ʦʪʤʝʯʘʣʠ 

ʠʟʙʳʪʦʯʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʚ ʩʫʩʪʘʚʘʭ. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʜʠʘʬʠʟʦʚ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʫ ʱʝʥʢʦʚ çʢʘʨ-

ʣʠʢʦʚè ʦʪʤʝʯʘʣʠ ʨʘʩʰʠʨʝʥʠʝ ʢʘʥʘʣʦʚ 

ʦʩʪʝʦʥʦʚ, ʚʳʨʘʞʝʥʥʫʶ ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ 

ʨʝʘʢʮʠʶ ʢʣʝʪʦʢ ʚ ʥʠʭ ʩ ʦʩʪʝʦʢʣʘʩʪʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʝʡ ʠ ʥʝʟʨʝʣʦʩʪʴʶ ʧʣʘʩʪʠʥʯʘʪʳʭ 

ʩʪʨʫʢʪʫʨ. ɺʩʪʘʚʦʯʥʳʝ ʩʠʩʪʝʤʳ ʧʣʘʩʪʠʥʦʢ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʣʘʢʫʥʘʨʥʦʤʫ ʨʘʩʩʘʩʳʚʘʥʠʶ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʦʩʦʙʣʝʥʠʶ ʦʩʪʝʦ-

ʥʦʚ, ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʧʨʦʩʚʝ-

ʪʦʚ ʩʠʩʪʝʤ ʢʘʥʘʣʦʚ ʦʩʪʝʦʥʦʚ (ʛʘʚʝʨʩʦʚʳʭ) 

ʠ ʧʨʦʙʦʜʘʶʱʠʭ (ʬʦʣʴʢʤʘʥʦʚʩʢʠʭ). ʈʝ-

ʟʝʨʙʮʠʦʥʥʳʝ ʣʠʥʠʠ ʫʪʨʘʯʠʚʘʣʠ ʩʚʦʡ-

ʩʪʚʝʥʥʫʶ ʠʤ ʯʝʪʢʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʚ ʩʚʷʟʠ 

ʩ ʨʘʩʧʘʜʦʤ, ʦʛʨʫʙʝʥʠʝʤ ʠ ʦʩʪʝʦʠʜʥʦʡ ʜʠʩ-

ʧʣʘʟʠʝʡ ʚʩʪʘʚʦʯʥʳʭ ʢʦʩʪʥʳʭ ʧʣʘʩʪʠʥʦʢ. 

ɺʳʷʚʣʷʣʠ ʢʦʩʪʥʳʝ ʧʣʘʩʪʠʥʢʠ ʛʨʫʙʦ ʧʫʯ-

ʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʝʟʨʝ-

ʣʦʡ ʧʣʘʩʪʠʥʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ. ʉʪʨʫʢʪʫʨʘ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʨʘʭʠʪʠ-

ʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʚʠʜʝ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʝʦʮʠʪʦʚ, ʠ ʧʦʣʥʦʛʦ ʠ ʥʝʨʘʚ-

ʥʦʤʝʨʥʦʛʦ ʦʙʳʟʚʝʩʪʚʣʝʥʠʷ ʢʦʩʪʥʦʡ ʩʫʙ-

ʩʪʘʥʮʠʠ, ʧʨʠʜʘʶʱʝʛʦ ʤʦʟʘʠʯʥʦʝ ʩʪʨʦʝʥʠʝ 

ʠ ʦʙʣʦʤʦʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨ ʢʦʨʪʠʢʘʣʴʥʦʛʦ 

ʩʣʦʷ ʜʠʘʬʠʟʘ.  

ʆʩʪʝʦʥʳ ʫʪʨʘʯʠʚʘʣʠ ʧʝʨʚʠʯʥʫʶ 

ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʠʭ ʤʝʩʪʦ ʟʘʥʠ-

ʤʘʣʠ ʦʢʩʠʬʠʣʴʥʳʝ ʢʦʩʪʥʳʝ ʧʣʘʩʪʠʥʢʠ ʚ 

ʚʠʜʝ ʜʦʚʦʣʴʥʦ ʤʘʩʩʠʚʥʳʭ ʩʣʘʙʦ ʤʠʥʝʨʘʣʠ-

ʟʦʚʘʥʥʳʭ ʦʩʪʝʦʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʝʧʨʘ-

ʚʠʣʴʥʦʡ ʬʦʨʤʳ ʠ ʥʝʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ. 

ɺʝʣʠʯʠʥʘ ʠʭ ʩʪʘʥʦʚʠʣʘʩʴ ʙʦʣʴʰʝ ʧʦ ʤʝʨʝ 

ʫʜʘʣʝʥʠʷ ʦʪ ʧʝʨʠʦʩʪʘ ʢ ʵʥʜʦʩʪʘʣʴʥʦʡ ʟʦʥʝ 

ʠ ʧʨʠʜʘʚʘʣʘ ʩʧʦʥʛʠʦʟʠʨʦʚʘʥʠʝ ʢʦʤʧʘʢʪʝ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʅʘʨʫʰʝʥʠʝ ʝʜʠʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʩʠʥʪʝʟʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʠ ʝʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʨʦʷʚʣʷ-

ʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʵʥʜʦʩʪʘʣʴ-

ʥʦʛʦ, ʧʝʨʠʦʩʪʘʣʴʥʦʛʦ ʠ ʵʥʭʦʥʜʨʘʣʴʥʦʛʦ 

ʦʩʪʝʦʛʝʥʝʟʘ. ʊʦʨʤʦʞʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʘʧʧʦ-

ʟʠʮʠʦʥʥʦʛʦ ʨʦʩʪʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʥʝʨʘʚ-

ʥʦʤʝʨʥʳʤ ʧʦ ʪʦʣʱʠʥʝ ʨʘʟʨʘʩʪʘʥʠʝʤ ʧʣʦʪ-

ʥʳʭ ʧʫʯʢʦʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʚʦʣʦ-

ʢʦʥ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʚʳʪʷʥʫʪʳʭ ʧʦ ʜʣʠʥʝ ʢʘʤʙʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʦʩʪʝʦʙʣʘʩʪʦʚ. ʕʪʠ ʧʝʨʠʦʩʪʘʣʴʥʳʝ 

ʥʘʩʣʦʝʥʠʷ ʧʨʦʥʠʢʘʣʠ ʤʝʩʪʘʤʠ ʚ ʦʙʣʘʩʪʴ 

ʨʝʟʦʨʙʠʨʫʶʱʠʭʩʷ ʦʙʱʠʭ ʥʘʨʫʞʥʳʭ ʩʠ-

ʩʪʝʤ ʧʣʘʩʪʠʥʦʢ ʠ ʧʦʛʨʘʥʠʯʥʦʡ ʟʦʥʳ 

ʦʩʪʝʦʥʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʥʘ ʩʚʝʪʦʦʧʪʠʯʝ-

ʩʢʦʤ ʫʨʦʚʥʝ ʭʘʦʪʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʦʩʪʝʦʠʜʥʳʭ ʩʪʨʫʢʪʫʨ ʩʨʝʜʠ ʬʦʨʤʠʨʫʶ-

ʱʠʭʩʷ ʦʩʪʝʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʠ ʥʝ-

ʨʦʚʥʦʩʪʴ ʨʦʩʪʢʦʚʦʡ ʵʧʠʬʠʟʘʨʥʦʡ ʣʠʥʠʠ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʩ ʢʦʣʦʥʢʘʤʠ ʛʠʧʝʨʪʨʦʬʠ-

ʨʦʚʘʥʥʦʛʦ ʭʨʷʱʘ. ʊʦʣʱʠʥʘ ʩʣʦʷ ʨʘʟʤʥʦ-

ʞʘʶʱʠʭʩʷ ʭʨʷʱʝʚʳʭ ʢʣʝʪʦʢ ʧʨʝʚʳʰʘʣʘ 

ʧʦʢʘʟʘʪʝʣʠ ʫ ʱʝʥʢʦʚ ʥʦʨʤʦʪʨʦʬʠʢʦʚ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʠ ʜʝʣʝʥʠʷ ʭʨʷʱʝʚʳʭ ʢʣʝʪʦʢ 

ʥʘʨʫʰʘʣʘʩʴ. ʈʦʚʥʘʷ, ʥʝʧʨʝʨʳʚʥʘʷ ʠ ʭʦ-

ʨʦʰʦ ʚʳʨʘʞʝʥʥʘʷ ʫ ʟʜʦʨʦʚʳʭ ʱʝʥʢʦʚ ʟʦʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʳʟʚʝʩʪʚʣʝʥʠʷ ʧʨʠʦʙ-

ʨʝʪʘʣʘ ʟʫʙʯʘʪʫʶ ʧʨʝʨʳʚʠʩʪʫʶ ʣʠʥʠʶ ʚ 

ʚʠʜʝ ʦʩʪʨʦʚʢʦʚ. ɺʘʩʢʫʣʷʨʠʟʘʮʠʷ ʭʨʷʱʝʚʦʡ 

ʪʢʘʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʚʨʘʩʪʘʥʠʝʤ ʢʘʧʠʣʣʷʨʦʚ ʚ ʝʝ ʪʦʣʱʫ, ʨʘʩʰʠ-

ʨʝʥʠʝʤ ʧʨʦʩʚʝʪʘ ʩʦʩʫʜʦʚ, ʩʛʣʘʞʠʚʘʥʠʝʤ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʠʭ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʷʜʘʤ ʭʨʷʱʝ-
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ʚʳʭ ʢʣʝʪʦʢ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʠʷ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʫ ʱʝʥʢʦʚ çʢʘʨʣʠʢʦʚè ʦʪʨʘ-

ʞʘʣʠ ʥʘʨʫʰʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʢʦʩʪʝ-

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʢʦʩʪʝʨʘʟʨʫʰʝʥʠʝʤ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʦʩʪʝʦʤʘʣʷʮʠʝʡ.   

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦ-

ʩʢʦʧʠʠ ʫ ʱʝʥʢʦʚ-ʛʠʧʦʪʨʦʬʠʢʦʚ ʚʳʷʚʣʷʣʠ 

ʭʦʨʦʰʫʶ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʣʘʩʪʠʥʯʘʪʳʭ 

ʩʪʨʫʢʪʫʨ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦ-

ʣʠʬʝʨʘʪʠʚʥʳʭ ʠ ʚʳʨʘʞʝʥʥʳʭ ʨʝʟʦʨʙʪʠʚ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʡ ʩ ʭʦʨʦʰʝʡ ʤʠʥʝʨʘʣʠ-

ʟʘʮʠʝʡ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʭʦʥʜʨʦʛʝʥ-

ʥʳʤ ʦʩʪʝʦʛʝʥʝʟʦʤ, ʩʚʦʡʩʪʚʝʥʥʳʤ ʤʦʣʦʜ-

ʥʷʢʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʫ ʱʝʥʢʦʚ çʢʘʨʣʠʢʦʚè ʚʳʷʚʣʷʣʠ ʥʘʨʫʰʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʵʥʭʦʥʜʨʘʣʴʥʦʛʦ ʦʢʦʩʪʝʥʝʥʠʷ, 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʙʳʟʚʝʩʪʚʣʝʥʠʷ ʢʦʩʪʥʦʡ 

ʩʫʙʩʪʘʥʮʠʠ. ɺʳʷʚʣʷʣʠ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʯʠʩʣʘ ʦʩʪʝʦʮʠʪʦʚ ʚ ʦʩʪʝʦʠʜʥʦʡ ʪʢʘʥʠ. 

ʆʩʪʝʦʥʳ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʦʙʦʩʦʙʣʝʥ-

ʥʳʤʠ, ʩ ʫʚʝʣʠʯʝʥʥʳʤʠ ʛʘʚʝʨʩʦʚʳʤʠ ʢʘʥʘ-

ʣʘʤʠ, ʩʦʩʪʦʷʣʠ ʠʟ ʨʘʩʰʠʨʝʥʥʳʭ ʦʢʩʠ-

ʬʠʣʴʥʳʭ, ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʢʦʩʪ-

ʥʳʭ ʧʣʘʩʪʠʥʦʢ.  

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɹʘʣʘʢʠʨʝʚ, ʅ.ɸ. ɿʚʝʨʦʚʦʜ-

ʩʪʚʦ / ʅ.ɸ. ɹʘʣʘʢʠʨʝʚ, ɻ.ɸ. ʂʫʟʥʝʮʦʚ // - 

ʄ.: ʂʦʣʦʩ, 2006. ï 343 ʩ. 

2. ɽʞʢʦʚʘ, ɸ.ʄ. ʅʘʨʫʰʝʥʠʷ 

ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ ʫ ʱʝʥʢʦʚ 

ʥʦʨʦʢ ʠ ʢʦʨʨʝʢʮʠʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʢʦ-

ʪʦʨʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ: ʜʠʩ. é ʢʘʥʜ. 

ʙʠʦʣ. ʥʘʫʢ 16.00.01 / ɽʞʢʦʚʘ ɸʩʠʷ ʄʘʟʝʪ-

ʜʠʥʦʚʥʘ. ï ʂʘʟʘʥʴ, 1999. ï 146 ʩ.  

3. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ (ʵʪʠʯʝʩʢʠʡ ʢʦʜʝʢʩ) ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʤʝ-

ʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʚʦʪʥʳʭ (ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 1985 ʛ. ʉʦʚʝʪʦʤ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ). URL:  

www.msu.ru/bioetika/doc/recom.do  

4. ʗʧʧʘʨʦʚ, ʀ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʥʦʨʢʠ ʝʚʨʦʧʝʡʩʢʦʡ ʢʦʨʦʪ-

ʢʦʰʝʨʩʪʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨ-

ʩʪʘʥ / ʀ.ɸ. ʗʧʧʘʨʦʚ, ʖ.ɺ. ʃʘʨʠʥʘ, ɸ.ʄ. 

ɽʞʢʦʚʘ, ɺ.ʆ. ɽʞʢʦʚ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘ-

ʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. - 

2018. - ʊ.233. - ʉ. 182-186.    

 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀɿʄɽʅɽʅʀʗ ʂʆʉʊʅʆʁ ʊʂɸʅʀ ʅʆʈʏɸʊ ʇʈʀ 

ɻʀʇʆʊʈʆʌʀʀ ʀ ʂɸʈʃʀʂʆɺʆʉʊʀ 

 

ɽʞʢʦʚʘ ɸ.ʄ., ɽʞʢʦʚʘ ʄ.ʉ., ʗʧʧʘʨʦʚ ɸ.ʍ., ɽʞʢʦʚ ɺ.ʆ.,  

ʃʘʨʠʥʘ ʖ.ɺ., ʂʠʨʠʣʣʦʚ ʅ.ʇ. 

ʈʝʟʶʤʝ 

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʱʝʥʢʦʚ ʛʠʧʦʪʨʦʬʠʢʦʚ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ (ʙʝʜʨʝʥʥʘʷ ʢʦʩʪʴ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʧʣʘʩʪʠʥʯʘʪʳʭ 

ʩʪʨʫʢʪʫʨ, ʭʦʨʦʰʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʭʦʥʜʨʦʛʝʥʥʳʤ ʦʩʪʝʦʛʝʥʝʟʦʤ. 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʱʝʥʢʦʚ çʢʘʨʣʠʢʦʚè ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʝʟʨʝʣʦʩʪʴʶ 

ʧʣʘʩʪʠʥʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʦʩʪʝʦʥʦʚ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʢʘʥʘʣʦʚ ʠ ʥʘʣʠʯʠʝʤ ʵʥʜʦʩʪʘʟʘ ʩ 

ʦʩʪʝʦʢʣʘʩʪʘʤʠ ʚ ʥʠʭ. ɺʳʷʚʣʷʣʠ ʤʘʣʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʝʦʮʠʪʦʚ ʧʨʠ ʥʝʧʦʣʥʦʤ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʦʙʳʟʚʝʩʪʚʣʝʥʠʠ ʢʦʩʪʥʦʡ ʩʫʙʩʪʘʥʮʠʠ.  

 

MORPHOLOGICAL CHANGES IN BONE TISSUE OF THE YOUNG MINKES AT THE 

HYPOTROPHY AND DWARFISM 

 

Ezhkova A.M., Ezhkova M.S., Yapparov A.Kh., Ezhkov V.O.,  

Larina Yu.V., Kirillov N.P. 

Summary 

 

It was shown that in puppies of hypotrophy, the structural and functional state of the bone 

tissue (femur) was characterized by the formation of lamellar structures, good mineralization of the 

main substance and chondrogenic osteogenesis. The microstructure of the bone tissue of puppies 

çdwarfsè was characterized by the immaturity of the lamellar structures of osteons with the 
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expansion of the channels and the presence of endostasis with osteoclasts in them. A low content of 

osteocytes was revealed in the case of incomplete and uneven calcification of the bone substance.   
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʚʠʥʦʚʦʜʩʪʚʦ ï 

ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦ 

ʟʥʘʯʠʤʘʷ ʦʪʨʘʩʣʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦ-

ʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʤʠʨʘ 

ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʷʩʘ [14]. 

ʋʩʣʦʚʠʷ ʨʦʩʩʠʡʩʢʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʦʩʪʨʦ ʪʨʝʙʫʝʪ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦʠʩʢʘ ʧʦʜʭʦ-

ʜʦʚ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʵʪʦʡ ʦʪʨʘʩʣʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʤʧʦʨʪʦʟʘ-

ʤʝʱʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʩʫʱʥʳʤ ʩʪʘʥʦ-

ʚʠʪʩʷ ʫʛʣʫʙʣʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ 

ʧʨʦʙʣʝʤʳ ʥʘʨʘʱʠʚʘʥʠʷ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʩʪʚʘ [8].  

ʆʜʥʠʤ ʠʟ ʩʝʨʴʝʟʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ 

ʦʙʱʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʛʝ-

ʤʦʩʪʘʟʘ. ɼʘʚʥʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚ ʭʦʜʝ ʚʩʝʛʦ 

ʦʥʪʦʛʝʥʝʟʘ ʦʥʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʛʠʝ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʬʫʥʢʮʠʠ. ɽʝ ʦʧʪʠ-

ʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝ-

ʥʠʝ ʢʨʦʚʠ ʞʠʜʢʦʡ ʚ ʧʨʦʮʝʩʩʝ ʛʝʤʦʮʠʨʢʫ-

ʣʷʮʠʠ, ʘ ʧʨʠ ʘʣʴʪʝʨʘʮʠʠ ʩʦʩʫʜʘ ï  ʙʳʩʪʨʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʦʤʙʘ ʩʪʨʦʛʦ ʚ ʟʦʥʝ ʧʦ-

ʚʨʝʞʜʝʥʠʷ.  ɼʦʩʪʘʪʦʯʥʘʷ ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦ-

ʩʪʠ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ ʩʚʦʜʠʪ ʢ ʤʠʥʠʤʫʤʫ 

ʢʨʦʚʦʧʦʪʝʨʶ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʞʠʟʥʝʩʧʦ-

ʩʦʙʥʦʩʪʴ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʞʠʚʦʪʥʳʭ ʟʘ ʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ 

ʪʨʦʬʠʢʠ ʪʢʘʥʝʡ ʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʥʠʭ [13]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʘʩʧʝʢʪʦʚ ʨʘʙʦʪʳ ʛʝ-

ʤʦʩʪʘʟʘ ʫ ʩʚʠʥʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʵʪʠʭ ʟʥʘʥʠʡ ʤʦʞʝʪ ʟʥʘʯʠʤʦ ʘʢʪʠʚʠ-

ʨʦʚʘʪʴ ʨʘʟʚʝʜʝʥʠʝ ʩʚʠʥʝʡ ʠ ʧʦʚʳʩʠʪʴ ʠʭ 

ʧʨʠʨʦʩʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʩʧʦʩʦʙʥʦ ʧʦʤʦʯʴ ʚ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʝ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʳ-

ʛʦʜʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʛʫʣʷʮʠʠ ʠʭ  ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [4,5].   

ʆʜʥʠʤ ʠʟ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʤʦʩʪʘʟʘ ʩʯʠʪʘʶʪʩʷ ʪʨʦʤʙʦ-

ʮʠʪʳ. ʀʟʤʝʥʝʥʠʝ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝʛʜʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʮʠʠ ʠ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʤʝʪʘʙʦ-

ʣʠʟʤʘ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ. ɹʦʣʴʰʠʤ 

ʟʥʘʯʝʥʠʝʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʨʘʥ-

ʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʫ ʚʩʝʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʦʙʣʘʜʘʝʪ ʬʘʟʘ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʛʝʤʦʩʪʘʪʠ-

ʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ ʤʦʞʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠ-

ʪʠʷ ʦʨʛʘʥʠʟʤʘ ʩʚʠʥʝʡ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʠʭ 

ʧʨʠʨʦʩʪʦʚ [6]. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʠʤʝʶʪ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʣʶʙʳʭ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʫ ʧʦʨʦ-

ʩʷʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʬʘʟʳ ʤʦʣʦʯʥʦ-ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ.  

 ʋʯʠʪʳʚʘʷ ʩʢʘʟʘʥʥʦʝ, ʚ ʨʘʙʦʪʝ ʙʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ: ʚʳʷʩʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʪʨʦʤʙʦʮʠʪʦʚ ʢ ʘʛʨʝʛʘʮʠʠ ʠ ʩʝʢʨʝʮʠʠ ʫ ʧʦ-

ʨʦʩʷʪ ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ  ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʠʪʘʥʠʷ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʳʧʦʣʥʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝ-

ʜʝʥʦ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʯʝʩʢʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ɽʚʨʦʧʝʡ-
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ʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʧʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʧʨʦʯʠʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭ (ʧʨʠʥʷʪʘ ʚ ʉʪʨʘʩ-

ʙʫʨʛʝ 18 ʤʘʨʪʘ 1986 ʛʦʜʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚ 

ʉʪʨʘʩʙʫʨʛʝ 15 ʠʶʥʷ 2006 ʛʦʜʘ). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 37 ʧʦʨʦʩʷʪʘʭ 

ʧʦʨʦʜʳ ʢʨʫʧʥʘʷ ʙʝʣʘʷ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʠʪʘʥʠʷ, ʠʤʝʶʱʠʭ ʦʧʪʠʤʘʣʴʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ  ʩʪʘʪʫʩ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ  

ʦʩʤʦʪʨʝʥʳ ʠ ʦʙʩʣʝʜʦʚʘʥʳ ʧʷʪʴ ʨʘʟ: ʚ ʚʦʟ-

ʨʘʩʪʝ 21 ʩʫʪ., 25 ʩʫʪ., 30 ʩʫʪ., 35 ʩʫʪ. ʠ 40 

ʩʫʪʦʢ ʠʭ ʞʠʟʥʠ. ɺʩʝ ʧʦʨʦʩʷʪʘ, ʚʢʣʶʯʝʥʥʳʝ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʢʣʠʥʠ-

ʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʦʤʘʪʦʢ 2-3 ʦʧʦʨʦʩʘʤ. 

ʀʟ ʢʨʦʚʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʦʤʙʦʮʠʪʳ ʩ ʧʦʤʦʱʴʶ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʪʤʳʪʠʷ  ʠ ʨʝʩʫʩ-

ʧʝʥʜʠʨʦʚʘʥʠʷ. ɺ ʪʨʦʤʙʦʮʠʪʘʭ ʧʦʨʦʩʷʪ ʢʦ-

ʣʠʯʝʩʪʚʝʥʥʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʭʦ-

ʣʝʩʪʝʨʠʥʘ ʩ ʧʦʤʦʱʴʶ ʵʥʟʠʤʘʪʠʯʝʩʢʦʛʦ ʢʦ-

ʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʧʦʤʦʱʠ 

ʥʘʙʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ çɺʠʪʘʣ ɼʠʘ-

ʛʥʦʩʪʠʢʫʤè (ʈʦʩʩʠʷ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʧʨʝʜʝʣʷʣʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʥʫʪʨʠ-ʪʨʦʤʙʦ-

ʮʠʪʘʨʥʦʛʦ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ 

ʪʨʦʤʙʦʮʠʪʦʚ ʧʦʩʣʝ ʠʭ ʦʪʤʳʪʠʷ ʠ ʨʝʩʫʩ-

ʧʝʥʜʠʨʦʚʘʥʠʷ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʚ ʥʠʭ ʤʘ-

ʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʠ ʘʮʠʣʛʠʜʨʦʧʝʨʝʢʠ-

ʩʝʡ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ [12]. ʋ ʚʩʝʭ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʚʠʟʫʘʣʴʥʳʤ ʤʠʢ-

ʨʦʤʝʪʦʜʦʤ ʦʮʝʥʠʚʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʦʤ-

ʙʦʮʠʪʦʚ ʢ ʘʛʨʝʛʘʮʠʠ, ʧʨʠʤʝʥʠʚ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʜʫʢʪʦʨʦʚ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʨʦʤʙʠʥ 

(0,125 ʝʜ/ʤʣ), ɸɼʌ (0,5Ĭ10
-4
 ʄ), ʨʠʩʪʦʤʠ-

ʮʠʥ (0,8 ʤʛ/ʤʣ), ʢʦʣʣʘʛʝʥ (ʨʘʟʚʝʜʝʥʠʝ 1:2 

ʦʩʥʦʚʥʦʡ ʩʫʩʧʝʥʟʠʠ), ʘʜʨʝʥʘʣʠʥ (5,0Ĭ10
-6
 

ʄ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʝʣʦʩʴ ʚ ʧʣʘʟʤʝ, ʧʦʜ-

ʚʝʨʛʥʫʪʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʪʨʦʤʙʦʮʠʪʦʚ ʜʦ ʢʦʣʠʯʝʩʪʚʘ 200ʭ10
9
 ʪʨʦʤ-

ʙʦʮʠʪʦʚ/ʣ. ɺ ʪʨʦʤʙʦʮʠʪʘʭ ʚʩʝʭ ʚʟʷʪʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʨʦʩʷʪ ʜʦ ʠ ʧʦʩʣʝ ʘʢʪʠʚʘ-

ʮʠʠ ʠʭ ʪʨʦʤʙʠʥʦʤ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʢʦʣʠ-

ʯʝʩʪʚʦ ʘʢʪʠʥʘ ʠ ʤʠʦʟʠʥʘ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ɸɼʌ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʛʦ ʩʝʢʨʝʮʠʠ ʥʘ 

ʬʦʥʝ ʧʦʷʚʣʝʥʠʷ ʚ ʧʣʘʟʤʝ ʪʨʦʤʙʠʥʘ [3]. ʈʝ-

ʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ, ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ t-ʢʨʠʪʝʨʠʝʤ 

ʉʪʴʶʜʝʥʪʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ɺ ʧʨʦ-

ʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʤʝʤʙʨʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʧʦʨʦʩʷʪ ʚ ʪʝʯʝ-

ʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʦʪʤʝʯʝʥ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʭʦʣʝʩʪʝʨʠʥʘ, ʢʦ-

ʪʦʨʦʝ ʜʦʩʪʠʛʘʣʦ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʷ 

ʫʨʦʚʥʷ 0,62Ñ0,009 ʤʢʤʦʣʴ/10
9 
ʪʨʦʤʙʦʮʠ-

ʪʦʚ.  ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʳʤ 

ʦʩʣʘʙʣʝʥʠʝʤ ʚ ʠʭ ʪʨʦʤʙʦʮʠʪʘʭ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʦʢʩʠʜʘʮʠʠ ʣʠʧʠʜʦʚ.  ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʣʦ 

ʥʘʡʜʝʥʥʦʝ  ʧʦʥʠʞʝʥʠʝ ʚ ʢʨʦʚʷʥʳʭ ʧʣʘ-

ʩʪʠʥʢʘʭ ʧʦʨʦʩʷʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʮʠʣʛʠʜʨʦ-

ʧʝʨʝʢʠʩʝʡ ʥʘ 9,9% ʠ ʫʨʦʚʥʷ ʤʘʣʦʥʦʚʦʛʦ 

ʜʠʘʣʴʜʝʛʠʜʘ ʜʦ ʚʝʣʠʯʠʥʳ 0,49Ñ0,014 

ʥʤʦʣʴ/10
9
ʪʨʦʤʙʦʮʠʪʦʚ.  

ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʠʥʘ ʚ ʠʥʪʘʢʪʥʳʭ ʢʨʦ-

ʚʷʥʳʭ ʧʣʘʩʪʠʥʢʘʭ ʫ ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 21 

ʩʫʪʦʢ ʩʦʩʪʘʚʠʣʦ 28,6Ñ0,12% ʢ ʦʙʱʝʤʫ 

ʙʝʣʢʫ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʤʫ ʚ ʪʨʦʤʙʦʮʠʪʘʭ. ɺ 

ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ ʝʛʦ ʫʨʦʚʝʥʴ ʧʦ-

ʚʳʰʘʣʩʷ ʠ ʩʦʩʪʘʚʣʷʣ ʥʘ 40 ʩʫʪʢʠ ʞʠʟʥʠ 

31,4Ñ0,09% ʢ ʦʙʱʝʤʫ ʙʝʣʢʫ, ʠʤʝʶʱʝʤʫʩʷ 

ʚ ʪʨʦʤʙʦʮʠʪʘʭ (ʪʘʙʣ.1). ɸʢʪʠʚʥʦʩʪʴ ʧʨʦ-

ʮʝʩʩʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ ʤʘʢʨʦ-

ʤʦʣʝʢʫʣ ʘʢʪʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʘʛʨʝʛʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʧʦʨʦʩʷʪ ʟʘ ʚʨʝʤʷ ʚʩʝʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʨʦʩʣʘ ʥʘ 9,6%. ɺ ʠʥʪʘʢʪ-

ʥʳʭ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʢʘʭ ʥʘʙʣʶʜʘʝʤʳʭ 

ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 21 ʩʫʪʦʢ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʦʟʠʥʘ ʩʦʩʪʘʚʣʷʣʦ12,7Ñ0,06% ʢ ʦʙʱʝʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ, ʠʤʝʶʱʝʤʫʩʷ ʚ ʪʨʦʤ-

ʙʦʮʠʪʘʭ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʨʘʩʪʘ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʦʩʣʦ, ʜʦʩʪʠʛʘʷ ʥʘ 40 ʩʫʪʢʠ ʦʥ-

ʪʦʛʝʥʝʟʘ 16,9Ñ0,09% ʢ ʦʙʱʝʤʫ ʩʦʜʝʨʞʘ-

ʥʠʶ ʙʝʣʢʘ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʚ ʪʨʦʤʙʦʮʠʪʘʭ.  

 ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʘʛʨʝʛʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʧʦʨʦʩʷʪ ʟʘ ʚʨʝʤʷ ʥʘʙʣʶ-

ʜʝʥʠʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʚʳʩʠʣʩʷ ʥʘ 

3,4%.  

ɺ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ʦʩʪʘ-

ʚʘʣʦʩʴ ʚ ʛʨʘʥʠʮʘʭ ʥʦʨʤʳ. ʋ ʞʠʚʦʪʥʳʭ ʚ 

ʚʦʟʨʘʩʪʝ 21 ʩʫʪʦʢ ʘʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ 

ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʦʪʚʝʪ ʥʘ ʢʦʣʣʘʛʝʥ ʟʘ 

29,0Ñ0,08ʩ.   

ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʢʨʘʪʠʣʩʷ, ʜʦʩʪʠʛʘʷ ʢ ʝʛʦ ʢʦʥʮʫ 

24,5Ñ0,05ʩ (ʪʘʙʣ.1).  

ɸʥʘʣʦʛʠʯʥʦʝ ʫʩʢʦʨʝʥʠʝ ʘʛʨʝʛʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʨʦʩʷʪ 

ʠʤʝʣʦ ʤʝʩʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɸɼʌ (ʥʘ 

15,2%) ʠ ʨʠʩʪʦʤʠʮʠʥʘ (ʥʘ 13,3%). ʏʫʪʴ 

ʧʦʟʞʝ ʥʘʩʪʫʧʘʣʘ ʪʨʦʤʙʠʥʦʚʘʷ ʘʛʨʝʛʘʮʠʷ 

ʪʨʦʤʙʦʮʠʪʦʚ (ʢ ʢʦʥʮʫ ʬʘʟʳ 36,0Ñ0,07ʩ) ʠ 

ʘʛʨʝʛʘʮʠʷ ʚ ʦʪʚʝʪ ʥʘ ʘʜʨʝʥʘʣʠʥ (ʢ ʢʦʥʮʫ 

ʬʘʟʳ 85,0Ñ0,06ʩ).  
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 ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʧʦʨʦʩʷʪ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ  
ʇʘʨʘʤʝʪʨʳ ɺʦʟʨʘʩʪ ʥʘʙʣʶʜʝʥʠʷ, n=37, MÑm 

21 ʩʫʪ. 

ʞʠʟʥʠ 

25 ʩʫʪ. 

ʞʠʟʥʠ 

30 ʩʫʪ. 

ʞʠʟʥʠ 

35 ʩʫʪ. 

ʞʠʟʥʠ 

40 ʩʫʪ. 

ʞʠʟʥʠ 

ʍʦʣʝʩʪʝʨʠʥ 

ʪʨʦʤʙʦʮʠʪʦʚ, 

ʤʢʤʦʣʴ/10
9
ʪʨʦʤʙʦʮʠʪʦʚ 

0,58Ñ0,010 0,58Ñ0,012 

 

0,59Ñ0,009 

 

0,60Ñ0,007 

 

0,62Ñ0,009 

ʨ<0,05 

 

ɸʮʠʣʛʠʜʨʦʧʝʨʝʢʠʩʠ 

ʪʨʦʤʙʦʮʠʪʦʚ, 

 ɼ233/10
9
 ʪʨʦʤʙʦʮʠʪʦʚ 

2,11Ñ0,010 2,08Ñ0,016 

 

2,04Ñ0,011 

 

1,97Ñ0,007 

 

1,92Ñ0,012 

ʨ<0,05 

 

ʄʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ 

ʪʨʦʤʙʦʮʠʪʦʚ,  

ʥʤʦʣʴ/10
9
 ʪʨʦʤʙʦʮʠʪʦʚ 

0,56Ñ0,010 0,54Ñ0,010 

 

0,53Ñ0,008 

 

0,51Ñ0,011 

 

0,49Ñ0,014 

ʨ<0,05 

 

ʉʦʜʝʨʞʘʥʠʝ ʘʢʪʠʥʘ ʚ 

ʠʥʪʘʢʪʥʳʭ ʪʨʦʤʙʦʮʠʪʘʭ, 

% ʢ ʦʙʱʝʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ 

ʪʨʦʤʙʦʮʠʪʝ 

28,6Ñ0,12 

 

29,2Ñ0,09 

 

29,6Ñ0,14 

 

30,0Ñ0,15 

 

31,4Ñ0,09 

 

ʉʦʜʝʨʞʘʥʠʝ ʘʢʪʠʥʘ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ ʥʘ ʬʦʥʝ 

ʪʨʦʤʙʠʥ -ʘʛʨʝʛʘʮʠʠ, % ʢ 

ʦʙʱʝʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʙʝʣʢʘ ʚ ʪʨʦʤʙʦʮʠʪʝ 

62,4Ñ0,16 

 

63,8Ñ0,10 

 

64,9Ñ0,11 

 

66,6Ñ0,16 

 

68,4Ñ0,13 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʦʟʠʥʘ ʚ 

ʠʥʪʘʢʪʥʳʭ ʪʨʦʤʙʦʮʠʪʘʭ, 

% ʢ ʦʙʱʝʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ 

ʪʨʦʤʙʦʮʠʪʝ 

 12,7Ñ0,06 

 

 13,4Ñ0,07 

 

 14,2Ñ0,18 

 

 15,6Ñ0,10 

 

 16,9Ñ0,09 

ʨ<0,05 

 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʦʟʠʥʘ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ ʥʘ ʬʦʥʝ 

ʪʨʦʤʙʠʥ -ʘʛʨʝʛʘʮʠʠ, % ʢ 

ʦʙʱʝʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʙʝʣʢʘ ʚ ʪʨʦʤʙʦʮʠʪʝ 

73,9Ñ0,14 

  

74,2Ñ0,18 

 

  

77,8Ñ0,12 

  

75,3Ñ0,10 

 

76,4Ñ0,15 

  

ʉʦʜʝʨʞʘʥʠʝ ɸɼʌ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ, ʤʤʦʣʴ/10
9
 

ʪʨʦʤʙʦʮʠʪʦʚ 

3,36Ñ0,07 3,39Ñ0,06 3,48Ñ0,05 3,61Ñ0,10 

 

3,78Ñ0,09 

    

ʉʪʝʧʝʥʴ ʩʝʢʨʝʮʠʠ ɸɼʌ 

ʠʟ ʪʨʦʤʙʦʮʠʪʦʚ ʥʘ ʬʦʥʝ 

ʩʪʠʤʫʣʷʮʠʠ, % 

40,4Ñ0,10 41,5Ñ0,12 42,8Ñ0,09 44,2Ñ0,07 

 

46,1Ñ0,12 

ʨ<0,05    

    

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ 

ʩ ɸɼʌ, ʩ 

39,4Ñ0,10 38,5Ñ0,08 

 

37,4Ñ0,05 

    

36,7Ñ0,09 

   ʨ<0,05    

34,2Ñ0,10 

   ʨ<0,05    

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ 

ʩ ʢʦʣʣʘʛʝʥʦʤ, ʩ 

29,0Ñ0,08 28,4Ñ0,05 

 

27,7Ñ0,06 

 

26,6Ñ0,08 

ʨ<0,05    

24,5Ñ0,05 

ʨ<0,05    

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ 

ʩ ʪʨʦʤʙʠʥʦʤ, ʩ 

41,0Ñ0,07 40,1Ñ0,06 

 

39,2Ñ0,09 

ʨ<0,05    

38,1Ñ0,03 

ʨ<0,05    

36,0Ñ0,07 

ʨ<0,01    

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ 

ʩ ʨʠʩʪʦʤʠʮʠʥʦʤ, ʩ 

40,0Ñ0,06 39,0Ñ0,08 

 

37,5Ñ0,09 

 

36,2Ñ0,10 

ʨ<0,05    

35,3Ñ0,12 

ʨ<0,05    

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ 

ʩ ʘʜʨʝʥʘʣʠʥʦʤ, ʩ 

93,1Ñ0,08 92,0Ñ0,14 

 

90,6Ñ0,09 

 

88,5Ñ0,11 

 

85,0Ñ0,06 

ʨ<0,05    

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʨ ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʫʯʠʪʳʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʬʘʟʳ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ.  

  

ɺ ʪʨʦʤʙʦʮʠʪʘʭ ʧʦʨʦʩʷʪ ʚ ʪʝʯʝʥʠʝ 

ʬʘʟʳ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʥʘʡʜʝʥʦ ʥʘʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ɸɼʌ (ʥʘ 12,5%) ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʝʛʦ ʩʝʢʨʝʮʠʠ (ʥʘ 14,1%), 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚ ʦʪʚʝʪ ʥʘ ʩʪʠʤʫʣʷʮʠʶ 
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ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ ʪʨʦʤʙʠʥʦʤ. ʈʘʥʝʝ 

ʩʦʙʨʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʬʠʟʠʦʣʦʛʠʠ ʩʚʠʥʝʡ 

ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʦʧʦʣʥʝʥʠʠ. 

ʉʪʘʥʦʚʠʪʩʷ ʷʩʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ  

ʠʟʫʯʝʥʠʠ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʨʘʩʪʫʱʠʭ ʧʦʨʦʩʷʪ ʚʚʠʜʫ 

ʙʦʣʴʰʦʛʦ ʝʝ ʟʥʘʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʪʨʦʬʠʢʠ 

[1,11]. ʀʭ ʘʢʪʠʚʥʦʩʪʴ ʚʝʩʴʤʘ ʟʥʘʯʠʤʘ ʜʣʷ 

ʛʝʤʦʮʠʨʢʫʣʷʮʠʠ ʚ ʤʝʣʢʠʭ ʩʦʩʫʜʘʭ, ʪʘʢ ʢʘʢ 

ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

ʚ ʪʢʘʥʷʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ 

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʝʤʦʩʪʘʟʘ, ʦʥʘ ʫ ʧʦʨʦʩʷʪ 

ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʦʩʪʘʝʪʩʷ ʠʟʫʯʝʥʘ ʩʣʘʙʦ.  

ʅʘʡʜʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʘ ʨʘʟʚʠ-

ʪʠʷ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʥʘ ʧʨʠʤʝʥʝʥ-

ʥʳʝ ʠʥʜʫʢʪʦʨʳ ʛʦʚʦʨʠʪ ʦ ʨʦʩʪʝ ʫ ʧʦʨʦʩʷʪ 

ʤʝʞʜʫ 21 ʠ 40 ʩʫʪʢʘʤʠ ʞʠʟʥʠ ʘʢʪʠʚʥʦʩʪʠ 

ʨʝʮʝʧʪʦʨʥʳʭ ʠ ʧʦʩʪʨʝʮʝʧʪʦʨʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʦʪʚʝʪ 

ʥʘ ʩʠʣʴʥʳʡ ʠ ʩʣʘʙʳʡ ʠʥʜʫʢʪʦʨʳ ʘʛʨʝʛʘ-

ʮʠʠ. ʋʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤ-

ʙʦʮʠʪʦʚ ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦ-ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʫ ʧʦʨʦʩʷʪ ʩʣʝʜʫʝʪ ʩʚʷʟʳ-

ʚʘʪʴ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʨʘʙʦʪʳ 

ʤʝʤʙʨʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʠʭ ʪʨʦʤʙʦʮʠ-

ʪʘʭ. ɺʳʟʚʘʥʦ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʦʩʪʦʤ 

ʢʦʣʠʯʝʩʪʚʘ ʚ ʠʭ ʤʝʤʙʨʘʥʘʭ ʭʦʣʝʩʪʝʨʠʥʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʭ ʤʝʤʙʨʘʥ ʨʝ-

ʮʝʧʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʬʠʙʨʠʥʦʛʝʥʫ (GP 

IIʚ ï IIIʘ) [10]. ʕʪʦ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʩʥʦ-

ʚʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʚ ʭʦʜʝ ʠʭ ʘʛʨʝʛʘʮʠʠ. ʋʩʢʦʨʝʥʠʝ 

ʘʛʨʝʛʘʮʠʠ ʩ ʨʠʩʪʦʤʠʮʠʥʦʤ ʫʢʘʟʳʚʘʣʦ ʫ  

ʧʦʨʦʩʷʪ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʚ ʠʭ ʧʣʘʟʤʝ ʬʘʢʪʦʨʘ ɺʠʣʣʝʙʨʘʥʜʘ 

(FW) ʠ ʥʘʨʘʩʪʘʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʨʝʮʝʧʪʦʨʦʚ 

ʢ ʥʝʤʫ ï (GPI ʚ) ʥʘ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʝ 

ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ [9]. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʦ ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʫʩʠʣʝʥʠʝ ʚʳ-

ʨʘʞʝʥʥʦʩʪʠ ʫ ʥʠʭ ʤʝʭʘʥʠʟʤʘ  ʪʨʦʤʙʦʮʠ-

ʪʘʨʥʦʡ ʘʜʛʝʟʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʘʛʨʝʛʘ-

ʮʠʠ. ʕʪʦʪ ʚʳʚʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ 

FW ʚʣʠʷʝʪ ʥʘ ʪʨʦʤʙʦʮʠʪʳ ʢʘʢ ʩʫʙʵʥʜʦʪʝ-

ʣʠʘʣʴʥʳʝ ʩʦʩʫʜʠʩʪʳʝ ʚʦʣʦʢʥʘ, ʩʦʝʜʠʥʷʷʩʴ 

ʦʜʥʦʡ ʯʘʩʪʴʶ ʩʚʦʝʡ ʤʦʣʝʢʫʣʳ ʩ ʢʦʣʣʘʛʝ-

ʥʦʤ, ʘ ʜʨʫʛʦʡ ʩ ʛʣʠʢʦʧʨʦʪʝʠʜʦʤ Iʚ ʥʘ 

ʪʨʦʤʙʦʮʠʪʝ ʠ ʬʦʨʤʠʨʫʷ çʮʝʧʦʯʢʫè ʘʜʛʝ-

ʟʠʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʣʘʛʝʥʘ, FW ʠ 

GPIʚ.  ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʦʩʪʝ ʛʝ-

ʤʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫ 

ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʧʦʨʦʩʷʪ ʠʤʝʣʘ  ʠʥʪʝʥʩʠ-

ʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʝʢʨʝʮʠʠ. ʅʘ ʵʪʦ ʫʢʘ-

ʟʳʚʘʣʦ ʚʳʷʚʣʝʥʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʚ ʥʠʭ ʢʦʣʠ-

ʯʝʩʪʚʘ ʘʢʪʠʥʘ ʠ ʤʠʦʟʠʥʘ ʠ ʘʢʪʠʚʘʮʠʷ ʩʘʤʦ-

ʩʙʦʨʢʠ ʵʪʠʭ ʤʦʣʝʢʫʣ ʚ ʫʩʣʦʚʠʷʭ ʘʛʨʝʛʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ [2]. ʂʨʦʤʝ ʪʦʛʦ ʫ ʞʠʚʦʪʥʳʭ 

ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʣʦʪʥʳʭ ʛʨʘʥʫʣʘʭ ʪʨʦʤʙʦʮʠʪʦʚ ʢʦʣʠʯʝʩʪʚʘ 

ɸɼʌ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʝʛʦ ʩʝʢʨʝʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʘʛʨʝʛʘʮʠʠ ʢʨʦʚʷʥʳʭ  ʧʣʘʩʪʠʥʦʢ ʚ 

ʦʪʚʝʪ ʥʘ ʪʨʦʤʙʠʥ.  

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʧʦʨʦʩʷʪ ʚ ʪʝʯʝʥʠʝ 

ʬʘʟʳ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʭʘʨʘʢʪʝʨʥʦ ʫʩʠʣʝʥʠʝ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ  ʪʨʦʤʙʦʮʠʪʦʚ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ  

ʣʝʞʘʪ ʤʝʤʙʨʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʮʝʧʪʦʨʦʚ 

ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʢʪʠʚʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʧʦʨʦʩʷʪ 

ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʫʩʠʣʝʥʠʝʤ ʪʨʦʤʙʦ-

ʮʠʪʘʨʥʳʭ ʘʛʨʝʛʘʮʠʠ ʠ ʩʝʢʨʝʮʠʠ. 

ʅʘʡʜʝʥʥʦʝ ʚ ʨʘʙʦʪʝ ʠʭ ʫʩʠʣʝʥʠʝ, ʚʠʜʠʤʦ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʫ ʧʦʨʦʩʷʪ 

ʦʧʪʠʤʫʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʢʘʥʝʡ ʟʘ 

ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʥʫʞʥʦʛʦ ʫʨʦʚʥʷ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʘʜʝʢʚʘʪʥʦʛʦ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤ ʠʭ ʦʨʛʘʥʠʟʤʘ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ.  
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ʈʝʟʶʤʝ 

 

ʊʨʦʤʙʦʮʠʪʳ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʛʦʤʝʦʩʪʘʟʘ, ʦʙʣʘʜʘʶʪ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʩʝʨʴʝʟʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. ʀʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪ ʛʝʤʦʮʠʨʢʫʣʷʮʠʶ ʚ ʢʘʧʠʣʣʷʨʘʭ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʪʢʘʥʷʭ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʨʘʟʚʠʪʠʠ ʧʦʨʦʩʷʪ ʚ ʪʝʯʝʥʠʝ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʠʤʝʝʪ ʬʘʟʘ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʆʪ ʘʢʪʠʚʥʦʩʪʠ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʝʝ ʧʨʦʪʷʞʝʥʠʠ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʨʘʟʚʠʪʠʝ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʞʠʚʦʪʥʳʭ. ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʙʦʣʴʰʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʦʣʴ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʠʛʨʘʝʪ ʫ ʥʠʭ ʪʨʦʤʙʦʮʠʪʘʨʥʘʷ  ʘʢʪʠʚʥʦʩʪʴ, ʩʧʦʩʦʙʥʘʷ 

ʯʝʨʝʟ ʨʝʛʫʣʷʮʠʶ  ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚʣʠʷʪʴ ʥʘ ʫʨʦʚʝʥʴ ʘʥʘʙʦʣʠʟʤʘ ʚ ʪʢʘʥʷʭ ʠ ʥʘ ʜʠʥʘʤʠʢʫ  

ʧʨʠʨʦʩʪʦʚ ʫ ʧʦʨʦʩʷʪ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʣʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ 

ʩʚʠʥʦʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʧʦʨʦʩʷʪ, ʧʝʨʝʭʦʜʷʱʠʭ ʩ  ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʝ. ɺ ʧʨʦʚʝʜʝʥʥʦʡ 

ʨʘʙʦʪʝ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʬʘʟʳ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʫ ʧʦʨʦʩʷʪ 

ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ  ʪʨʦʤʙʦʮʠʪʦʚ.  ʄʝʭʘʥʠʟʤʘʤʠ ʵʪʦʛʦ 

ʥʫʞʥʦ ʩʯʠʪʘʪʴ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʫ ʧʦʨʦʩʷʪ ʘʢʪʠʚʘʮʠʶ ʨʝʮʝʧʪʦʨʥʳʭ ʠ 

ʧʦʩʪʨʝʮʝʧʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫ ʥʠʭ ʫʩʠʣʝʥʠʝ ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ 

https://elibrary.ru/contents.asp?id=33275315&selid=11703778
https://elibrary.ru/contents.asp?id=34084965&selid=23829812
https://elibrary.ru/contents.asp?id=34086078&selid=23861116
https://elibrary.ru/contents.asp?id=34183210&selid=24915171
https://elibrary.ru/contents.asp?id=34532088&selid=31047551
https://elibrary.ru/contents.asp?id=34532089&selid=31047555
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ʘʛʨʝʛʘʮʠʠ ʠ ʩʝʢʨʝʮʠʠ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ, ʚʠʜʠʤʦ, ʣʝʞʠʪ ʥʘʨʘʩʪʘʥʠʝ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʧʦʨʦʩʷʪ 

ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ,  ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʥʘ, ʤʠʦʟʠʥʘ, ɸɼʌ ʠ 

ʘʢʪʠʚʘʮʠʷ ʩʝʢʨʝʮʠʠ ʘʜʝʥʦʟʠʥʬʦʩʬʘʪʦʚ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʫ 

ʧʦʨʦʩʷʪ ʛʦʤʝʦʩʪʘʟʘ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʪʢʘʥʷʭ ʚ ʭʦʜʝ ʥʘʯʘʣʘ 

ʧʦʪʨʝʙʣʝʥʠʷ ʠʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ. 

  

FUNCTIONAL PECULIARITIES OF AGGREGATION AND SECRETION OF PLATELETS IN 

DIARY AND PLANT NURSE GROWTH 

 

Zavalishina S.Yu., Tkacheva E.S. 

Summary 

 

Platelets, being one of the components of the system homeostasis, have in animals serious 

physiological significance. Their functional characteristics to a large extent determine 

hemocirculation in the capillaries, and, consequently, the intensity of metabolic processes in tissues. 

Of great importance in the development of piglets during early ontogenesis has a phase of milk-

vegetable diet. The activity of the hemostatic mechanisms of its length may depend on the 

development of the productive characteristics of these animals. There is reason to believe that the 

major functional role in these processes plays in platelet activity, is able through the regulation of 

the microcirculation to influence the level of anabolism in the tissues and on the dynamics of 

growth in piglets. For this reason, the steady development of the science and practice of pig 

production research should be continued mechanisms of platelets in pigs switching from milk to 

plant. In the work conducted it is found that during the phase of milk-vegetable food of pigs marked 

increase in hemostatic activity of platelets. Mechanisms that should be considered developing in 

this age, piglets activation of receptor and postretseptonego reactions, providing they have increased 

platelet aggregation and secretion. The basis of this, apparently, is the increase in platelets piglets 

dairy and vegetable food cholesterol, the amount of actin, myosin, ADP, and activation of secretion 

of adenosinfosfatom. These changes contribute to the maintenance of pigs of homeostasis and 

optimal level of microcirculation in the tissues during the beginning of the consumption of 

vegetable feed. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʥʘʩʦʩʥʦʡ 

ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʦʨʛʘ-

ʥʠʟʤʘ ʚ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʣʝʪʥʠʭ ʤʳʰʝʯʥʳʭ 

ʪʨʝʥʠʨʦʚʦʢ ʙʳʣʠ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʫʯʝʥʳʭ [1,2, 3, 4, 5]. ɹʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʧʨʦʷʚʣʷʶʪ ʞʝʣʘʥʠʝ ʟʘʥʠ-

ʤʘʪʴʩʷ ʪʝʤ ʠʣʠ ʠʥʳʤ ʚʠʜʦʤ ʩʧʦʨʪʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ʠ 
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ʛʨʝʢʦ-ʨʠʤʩʢʘʷ ʙʦʨʴʙʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 

ʠʤʝʶʱʝʡʩʷ ʣʠʪʝʨʘʪʫʨʝ ʥʘʡʜʝʥʳ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚʝʣʠʯʠʥ 

ʥʘʩʦʩʥʦʡ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʫ ʤʘʣʴʯʠʢʦʚ 8-

14 ʣʝʪ, ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨʝʢʦ-

ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ 

ʏʉʉ ʚ ʧʦʢʦʝ. ʆʨʠʝʥʪʠʨʦʤ ʨʘʙʦʪʳ ʷʚʣʷʣʩʷ 

ʘʥʘʣʠʟ ʥʘʩʦʩʥʦʡ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʤʦʣʦʜʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦ-

ʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʪʝʩʪʠʨʦ-

ʚʘʥʦ 90 ʜʝʪʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

8 ʜʦ 14 ʣʝʪ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ ʚ ɼʝʪʩʢʦʡ ʉʧʦʨ-

ʪʠʚʥʦʡ ʐʢʦʣʝ ˉ2 ʛ. ʏʠʩʪʦʧʦʣʷ, ʈʊ. ʊʝ-

ʩʪʠʨʫʝʤʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʪʦʯʥʦ ʧʦ 

ʪʨʝʤ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʠ ʩ ʫʯʝʪʦʤ ʩʧʦʨʪ 

-ʢʚʘʣʠʬʠʢʘʮʠʠ: ʧʝʨʚʘʷ - ʤʘʣʴʯʠʢʠ ʦʪ 8 ʜʦ 

10 ʣʝʪ (ʩʪʘʞ ʟʘʥʷʪʠʡ ʙʦʨʴʙʦʡ - 1 ʛʦʜ), ʚʪʦ-

ʨʘʷ - ʦʪ 10 ʜʦ 12 ʣʝʪ (ʩʪʘʞ - 2 ʛʦʜʘ) ʠ ʪʨʝ-

ʪʴʷ - ʦʪ 12 ʜʦ 14 ʣʝʪ (ʩʪʘʞ - 3 ʛʦʜʘ). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʢʪʷʙʨʝ 

ʷʥʚʘʨʝ ʠ ʚ ʤʘʝ ʤʝʩ., ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʚ 

ʥʘʯʘʣʝ, ʩʝʨʝʜʠʥʝ ʠ ʦʢʦʥʯʘʥʠʠ ʫʯʝʙʥʦ-ʪʨʝ-

ʥʠʨʦʚʦʯʥʦʛʦ ʛʦʜʘ. ʏʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦ-

ʢʨʘʱʝʥʠʡ (ʏʉʉ) ʠʟʫʯʘʣʠ ʜʦ ʤʳʰʝʯʥʦʡ 

ʥʘʛʨʫʟʢʠ ʚ ʧʦʢʦʝ ʩʠʜʷ ʟʘ 1 ʤʠʥʫʪʫ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʡ ʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʳʯʥʳʭ ʟʥʘʯʝ-

ʥʠʡ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋ 

ʤʘʣʴʯʠʢʦʚ 8-10 ʣʝʪ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ, ʚ ʦʢʪʷʙʨʝ ʤʝʩʷʮʝ ʏʉʉ ʩʦʩʪʘʚʠʣʘ 

88,9Ñ1,7 ʫʜ/ʤʠʥ (ʪʘʙʣ.1, ʨʠʩ.1). ɺ ʧʨʦʮʝʩʩʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʢ ʷʥ-

ʚʘʨʶ ʤʝʩʷʮʫ ʏʉʉ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠ-

ʣʘʩʴ, ʩʦʭʨʘʥʷʷʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʫʨʦʚʥʝ 

88,6Ñ3,4 ʫʜ/ʤʠʥ. ʆʜʥʘʢʦ ʢ ʢʦʥʮʫ ʛʦʜʘ ʢ 

ʤʘʶ ʤʝʩʷʮʫ ʏʉʉ ʫ ʤʘʣʴʯʠʢʦʚ 8-10 ʣʝʪ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʥʠʟʠʣʘʩʴ ʜʦ 87,7Ñ2,1 

ʫʜ/ʤʠʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʏʉʉ ʫ ʜʝʪʝʡ, 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟ-

ʤʝʥʠʣʘʩʴ, ʪʦ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʤʝ-

ʩʷʮʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʝʝ ʪʝʥʜʝʥʮʠʷ 

ʢ ʫʨʝʞʝʥʠʶ.  ʉʫʤʤʘʨʥʦʝ ʩʥʠʞʝʥʠʝ ʏʉʉ ʩ 

ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ ʤʝʩʷʮ ʫ ʜʘʥʥʳʭ ʜʝʪʝʡ ʩʦ-

ʩʪʘʚʠʣʦ 1,2 ʫʜ/ʤʠʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʜʝʪʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩ ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ 

ʤʝʩʷʮ ʏʉʉ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʧʨʝʪʝʨʧʝʚʘʝʪ. ʋ ʤʘʣʴʯʠʢʦʚ 8-10 ʣʝʪ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ, ʏʉʉ ʚ ʦʢʪʷʙʨʝ 

ʤʝʩʷʮʝ ʩʦʩʪʘʚʠʣʘ 84,3°2,9 ʫʜ/ʤʠʥ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ 

ʪʨʝʥʠʨʦʚʦʢ ʢ ʷʥʚʘʨʶ ʤʝʩʷʮʫ ʏʉʉ ʫ 

ʤʘʣʴʯʠʢʦʚ 8-10 ʣʝʪ ʫʨʝʞʘʝʪʩʷ ʩ 84,3Ñ2,0 

ʫʜ/ʤʠʥ ʜʦ 77,9Ñ1,5 ʫʜ/ʤʠʥ.  

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʦʢʪʷʙʨʴʩʢʠʤʠ ʠ 

ʷʥʚʘʨʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʏʉʉ ʩʦʩʪʘʚʠʣʘ 6,4 

ʫʜ/ʤʠʥ (P<0,05). ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʫʶʱʠʭ 
ʟʘʥʷʪʠʡ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ  ʫ 

ʤʘʣʴʯʠʢʦʚ 8-10 ʣʝʪ ʏʉʉ ʩʥʠʟʠʣʘʩʴ ʢ ʤʘʶ 

ʤʝʩʷʮʫ ʩ 77,9°1,5 ʫʜ/ʤʠʥ ʜʦ 73,8Ñ1,2 

ʫʜ/ʤʠʥ (P<0,05). ʋʨʝʞʝʥʠʝ ʏʉʉ ʩ ʷʥʚʘʨʷ 
ʧʦ ʤʘʡ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʦ 4,1 ʫʜ/ʤʠʥ 

(ʈ<0,05).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʫ 

ʙʦʨʮʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʨʝʞʝʥʠʝ 

ʏʉʉ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʥʠʞʝʥʠʝ ʏʉʉ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʊʘʢ ʝʩʣʠ, ʩ 

ʦʢʪʷʙʨʴ ʧʦ ʷʥʚʘʨʴ ʤʝʩʷʮ ʫʨʝʞʝʥʠʝ ʏʉʉ 

ʩʦʩʪʘʚʣʷʣʦ 6,4 ʫʜ/ʤʠʥ, ʪʦ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʡ 

ʤʝʩʷʮ ʦʥʦ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʠ 

ʩʦʩʪʘʚʠʣʦ ʣʠʰʴ 4,1 ʫʜ/ʤʠʥ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ 1-ʦʤ ʵʪʘʧʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʪ.ʝ. ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʷʥʚʘʨʴ ʤʝʩʷʮ ʩʥʠʞʝʥʠʝ ʏʉʉ ʧʨʦʠʩʭʦʜʠʪ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ, ʯʝʤ ʥʘ 2-ʦʤ ʵʪʘʧʝ, ʪ.ʝ. ʩ 

ʷʥʚʘʨʷ ʧʦ ʤʘʡ ʤʝʩʷʮ. ʉʫʤʤʘʨʥʦʝ ʫʨʝʞʝʥʠʝ 

ʩ ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʦ 10,5 

ʫʜ/ʤʠʥ (P<0,05). ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ 
ʥʘ 1-ʦʤ ʵʪʘʧʝ ʨʝʛʫʣʷʨʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʟʠʯʝ-

ʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠ-

ʪʠʝ ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ.  

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʨʦʚ 

ʠʤʝʥʥʦ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʙʨʘʜʠʢʘʨʜʠʠ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ. ʅʘ 

2-ʦʤ ʵʪʘʧʝ ʨʝʛʫʣʷʨʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, 

ʚʝʨʦʷʪʥʦ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʪʨʝʥʠʨʦʚʦʯʥʳʡ 

ʧʨʦʮʝʩʩ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʠ 

ʥʘʯʘʣʦʤ ʠʟʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ 

ʨʘʟʚʠʪʠʝ ʚʳʥʦʩʣʠʚʦʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʚʝʨʦʷʪʥʦ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝ-

ʥʠʝ ʪʝʤʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʨʘʜʠʢʘʨʜʠʠ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ. 
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ʋ ʤʘʣʴʯʠʢʦʚ 10-12 ʣʝʪʥʝʛʦ ʚʦʟ-

ʨʘʩʪʘ, ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʏʉʉ ʚ ʦʢʪʷʙʨʝ 

ʤʝʩʷʮʝ ʩʦʩʪʘʚʠʣʘ 86,7°2,2 ʫʜ/ʤʠʥ. ɼʘʥʥʘʷ 

ʚʝʣʠʯʠʥʘ ʦʢʘʟʘʣʘʩʴ ʥʘ 2,2 ʫʜ/ʤʠʥ ʤʝʥʴʰʝ, 

ʯʝʤ ʫ ʜʝʪʝʡ 8-10 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ 

ʦʢʪʷʙʨʝ ʤʝʩʷʮʝ. ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝ-

ʜʫʝʪ, ʯʪʦ ʫ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʩ ʦʢʪʷʙʨʴ ʧʦ ʦʢʪʷʙʨʴ 

ʤʝʩʷʮ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʦʚʝʨʥʦʛʦ ʠʟʤʝ-

ʥʝʥʠʷ ʏʉʉ. ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠ-

ʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʨʝʞʝʥʠʶ ʏʉʉ. ɺ ʪʝʯʝʥʠʝ 

ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʩ ʦʢʪʷʙʨʷ ʧʦ ʷʥʚʘʨʴ ʤʝ-

ʩʷʮ ʤʳ ʪʘʢʞʝ ʥʝ ʚʳʷʚʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʫʨʝʞʝʥʠʷ ʏʉʉ ʫ ʜʝʪʝʡ 10-12 ʣʝʪʥʝʛʦ ʚʦʟ-

ʨʘʩʪʘ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʛʜʝ ʏʉʉ 

ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 86-87 ʫʜ/ʤʠʥ. ʆʜ-

ʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ ʜʝʪʝʡ ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʡ ʤʝ-

ʩʷʮ ʏʉʉ ʩʥʠʟʠʣʘʩʴ ʩ 86,1°2,5 ʫʜ/ʤʠʥ ʜʦ 

84,2°3,3 ʫʜ/ʤʠʥ. ʈʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 1,9 

ʫʜ/ʤʠʥ, ʭʦʪʷ ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʠ ʥʝ ʜʦʩʪʠ-

ʛʘʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʟʥʘʯʝʥʠʡ. ʉʫʤʤʘʨʥʦʝ ʞʝ 

ʫʨʝʞʝʥʠʝ ʏʉʉ ʫ ʤʘʣʴʯʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʩ ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʦ 

2,5 ʫʜ/ʤʠʥ (P>0,05). ʋ ʤʘʣʴʯʠʢʦʚ 10-12 

ʣʝʪ, ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨʝʢʦ-

ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʚ 

ʦʢʪʷʙʨʝ ʤʝʩʷʮʝ ʏʉʉ ʩʦʩʪʘʚʠʣʘ 78,0°1,7 
ʫʜ/ʤʠʥ. ɺ ʧʨʦʮʝʩʩʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ 

ʨʝʛʫʣʷʨʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʪ.ʝ. ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʷʥʚʘʨʴ ʤʝʩʷʮ ʏʉʉ ʩʥʠʟʠʣʘʩʴ  ʩ  78,0°1,7 

ʫʜ/ʤʠʥ ʜʦ 73,3°1,5 ʫʜ/ʤʠʥ. ʈʘʟʥʠʮʘ 

ʩʦʩʪʘʚʠʣʘ 4,7 ʫʜ/ʤʠʥ (P<0,05). ʆʜʥʘʢʦ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʥʠʭ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ 

ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʪʝʤʧʳ ʫʨʝʞʝʥʠʷ 

ʏʉʉ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʥʘ 1-ʦʤ 

ʵʪʘʧʝ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʪʘʢ ʏʉʉ 

ʩʥʠʟʠʣʘʩʴ ʩ 73,3°1,5 ʫʜ/ʤʠʥ ʜʦ 71,2°2,6 

ʫʜ/ʤʠʥ. ʈʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 2,1°0,8 ʫʜ/ʤʠʥ, 

ʯʪʦ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʏʉʉ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʳ-

ʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ. ʉʫʤʤʘʨʥʦʝ ʫʨʝʞʝʥʠʝ 

ʏʉʉ ʫ ʤʘʣʴʯʠʢʦʚ 10-12 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨʝʢʦ-ʨʠʤ-

ʩʢʦʡ ʙʦʨʴʙʦʡ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ, ʩ ʦʢʪʷʙʨʷ 

ʧʦ ʤʘʡ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʦ 6,8°2,1 ʫʜ/ʤʠʥ. 
ʆʜʥʘʢʦ, ʘʥʘʣʠʟʠʨʫʷ ʩʫʤʤʘʨʥʦʝ  ʟʥʘʯʝʥʠʝ 

ʏʉʉ ʥʘ 1-ʦʤ ʠ 2-ʦʤ ʛʦʜʘʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʥʘ 

2-ʦʤ ʛʦʜʫ ʟʘʥʷʪʠʡ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ 

ʏʉʉ ʫʨʝʞʘʝʪʩʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʥʘ 

1-ʦʤ ʛʦʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʩʫʤʤʘʨʥʦʝ 

ʫʨʝʞʝʥʠʝ ʏʉʉ ʥʘ 1-ʦʤ ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 10,5 

ʫʜ/ʤʠʥ (ʈ<0,05), ʪʦ ʥʘ 2-ʦʤ ʛʦʜʫ ʦʥʦ ʩʦʩʪʘ-

ʚʠʣʦ ʣʠʰʴ 6,8 ʫʜ/ʤʠʥ  (ʈ<0,05). ʉʣʝʜʫʝʪ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʙʦʨʮʦʚ ʟʘʥʠʤʘʶ-

ʱʠʭʩʷ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʠ ʜʚʫʭ ʣʝʪ, 

ʪʝʤʧʳ ʫʨʝʞʝʥʠʷ ʏʉʉ ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘ-

ʞʝʥʳ ʥʘ 1-ʦʤ ʵʪʘʧʝ ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ ʪʨʝ-

ʥʠʨʦʚʦʢ, ʪ.ʝ. ʩ ʦʢʪʷʙʨʷ ʧʦ ʷʥʚʘʨʴ ʤʝʩʷʮ. ʅʘ 

2-ʦʤ ʵʪʘʧʝ ʨʝʛʫʣʷʨʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʪʝʤʧʳ 

ʫʨʝʞʝʥʠʷ ʏʉʉ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ʋ ʤʘʣʴʯʠʢʦʚ 12-14 ʣʝʪ, ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʳ, ʏʉʉ ʚ ʦʢʪʷʙʨʝ ʤʝʩʷʮʝ ʩʦʩʪʘ-

ʚʠʣʘ 81,3°2,1 ʫʜ/ʤʠʥ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫ-

ʶʱʠʭ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ, ʪ.ʝ. ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʷʥʚʘʨʴ ʤʝʩʷʮ ʏʉʉ ʫ ʪʝʭ ʞʝ ʢʦʥʪʨʦʣʴʥʳʭ 

ʜʝʪʝʡ ʩʥʠʟʠʣʦʩʴ ʩ 81,3°2,1 ʫʜ/ʤʠʥ ʜʦ 

79,5°1,9 ʫʜ/ʤʠʥ, ʪ.ʝ. ʏʉʉ ʩʥʠʟʠʣʘʩʴ ʥʘ 2,8 

ʫʜ/ʤʠʥ (P>0,05). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ 
ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʨʝʞʝʥʠʶ 

ʏʉʉ ʫ ʤʘʣʴʯʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ 

ʧʦʩʣʝʜʫʶʱʝʤ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʡ ʤʝʩʷʮ ʫ 

ʤʘʣʴʯʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʘ-

ʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʨʝʞʝʥʠʝ ʏʉʉ. ʊʘʢ, ʝʩʣʠ 

ʚ ʷʥʚʘʨʝ ʤʝʩʷʮʝ ʏʉʉ ʩʦʩʪʘʚʣʷʣʘ 79,5°1,9 

ʫʜ/ʤʠʥ, ʪʦ ʢ ʤʘʶ ʤʝʩʷʮʫ ʦʥʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 

76,3°2,3 ʫʜ/ʤʠʥ. ʈʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 3,2 

ʫʜ/ʤʠʥ (P>0,05). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʤʘʣʴʯʠ-

ʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʝʩʣʠ ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʷʥʚʘʨʴ ʤʝʩʷʮ ʏʉʉ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ, ʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩ 

ʷʥʚʘʨʷ ʧʦ ʤʘʡ ʤʝʩʷʮ ʥʘʙʣʶʜʘʝʪʩʷ ʫʨʝʞʝ-

ʥʠʝ ʏʉʉ. ʋ ʤʘʣʴʯʠʢʦʚ 12-14 ʣʝʪ, 

ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ 

ʙʦʨʴʙʦʡ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ, ʏʉʉ ʚ ʦʢʪʷʙʨʝ 

ʤʝʩʷʮʝ ʩʦʩʪʘʚʠʣʘ 72,1°2,5 ʫʜ/ʤʠʥ. ɼʘʥʥʘʷ 
ʚʝʣʠʯʠʥʘ ʦʢʘʟʘʣʘʩʴ ʥʘ 9,2 ʫʜ/ʤʠʥ ʤʝʥʴʰʝ, 

ʯʝʤ ʫ ʜʝʪʝʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (P<0,05). ɺ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʠʭ 

ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʏʉʉ ʫʨʝʞʘʝʪʩʷ ʥʘ 3,5 ʫʜ/ʤʠʥ 

ʠ ʩʦʩʪʘʚʠʣʘ 68,6°2,7 ʫʜ/ʤʠʥ (P>0,05). ʇʨʠ-
ʤʝʨʥʦ ʥʘ ʪʘʢʫʶ ʞʝ ʚʝʣʠʯʠʥʫ 5,3 ʫʜ/ʤʠʥ 

ʏʉʉ ʩʥʠʟʠʣʘʩʴ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʡ ʤʝʩʷʮ ʠ 

ʩʦʩʪʘʚʠʣʘ 63,3°2,0 ʫʜ/ʤʠʥ (P>0,05).  ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʪʨʝʭʣʝʪʥʠʭ ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴ-

ʙʦʡ ʏʉʉ ʫʨʝʞʘʝʪʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʥʘ 

1-ʦʤ ʠ 2-ʦʤ ʵʪʘʧʘʭ ʨʝʛʫʣʷʨʥʳʭ ʪʨʝʥʠʨʦ-

ʚʦʢ. ʉʫʤʤʘʨʥʦʝ ʫʨʝʞʝʥʠʝ ʏʉʉ ʩ ʦʢʪʷʙʨʷ 

ʧʦ ʤʘʡ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʦ 8,8 ʫʜ/ʤʠʥ. 
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ʊʘʙʣʠʮʘ 1 ï ʏʉʉ ʫ ʤʘʣʴʯʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ 

ɺʦʟʨʘʩʪ 

(ʣʝʪ) 

ʕʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʏʉʉ, ʫʜ/ʤʠʥ 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ 

8-10 ʆʢʪʷʙʨʴ 88,9Ñ1,7 84,3Ñ2,0 

ʗʥʚʘʨʴ 88,6Ñ3,4 77,9Ñ1,5* 

ʄʘʡ 87,7Ñ2,1 73,8Ñ1,2*#& 

10-12 ʆʢʪʷʙʨʴ 86,7Ñ2,2 78,0Ñ1,7* 

ʗʥʚʘʨʴ 86,1Ñ2,5 73,3Ñ1,5* 

ʄʘʡ 84,2Ñ3,3 71,2Ñ2,6#& 

12-14 ʆʢʪʷʙʨʴ 81,3Ñ2,1 72,1Ñ2,5 

ʗʥʚʘʨʴ 79,5Ñ1,9 68,6Ñ2,7 

ʄʘʡ 76,3Ñ2,3^ 63,3Ñ2,0#&^ 

ʇʨʠʤʝʯʘʥʠʝ:*-ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʵʪʘʧʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʈ<0,05; #-ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʦʢʪʷʙʨʴ ʤʝʩʷʮ) ʈ<0,05; ^- ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʛʦʜʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʦʢʪʷʙʨʴ ʤʝʩʷʮ) ʈ<0,05; &-ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʤʘʡ ʤʝʩʷʮ) ʈ<0,05. 

 

 
ʈʠʩʫʥʦʢ 1 - ʏʉʉ ʚ ʧʦʢʦʝ ʫ ʤʘʣʴʯʠʢʦʚ 8-14 ʣʝʪ, ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨʝʢʦ-

ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ, ʠ ʫ ʤʘʣʴʯʠʢʦʚ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʟʤʝʥʝʥʠʷ ʏʉʉ ʫ 

ʤʘʣʴʯʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʫʣʷʨʥʳʭ ʟʘʥʷʪʠʡ 

ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ ʥʘʤʠ ʩʜʝʣʘʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʧʨʦʮʝʩʩʝ ʨʝʛʫʣʷʨʥʳʭ ʤʳʰʝʯ-

ʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʤʳ ʥʘʙʣʶʜʘʝʤ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʫʨʝʞʝʥʠʝ ʏʉʉ. ɹʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʨʝʞʝʥʠʝ ʏʉʉ ʫ ʤʘʣʴʯʠʢʦʚ, ʟʘʥʠʤʘʶ-

ʱʠʭʩʷ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ ʦʪʤʝʯʘʝʪʩʷ 

ʥʘʤʠ ʥʘ 1-ʦʤ ʠ 3-ʝʤ ʛʦʜʘʭ ʨʝʛʫʣʷʨʥʳʭ ʟʘ-

ʥʷʪʠʡ ʛʨ.-ʨʠʤʩʢ. ʙʦʨʴʙʦʡ.  

2. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 

ʤʘʣʴʯʠʢʦʚ 1-ʦʛʦ ʠ 2-ʦʛʦ ʛʦʜʘ ʩʧʝʮʠʘʣʠʟʘ-

ʮʠʠ ʚ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʝ ʏʉʉ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʨʝʞʘʝʪʩʷ ʥʘ 1-ʦʤ ʵʪʘʧʝ 

ʨʝʛʫʣʷʨʥʳʭ ʟʘʥʷʪʠʡ ʙʦʨʴʙʦʡ, ʪ.ʝ. ʩ ʦʢʪʷʙʨʷ 

ʧʦ ʷʥʚʘʨʴ ʤʝʩʷʮ. ʆʜʥʘʢʦ ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʡ 

ʤʝʩʷʮʳ ʪʝʤʧʳ ʫʨʝʞʝʥʠʷ ʏʉʉ ʙʳʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʥʠʞʝ. ʊʦʛʜʘ ʢʘʢ ʫ ʤʘʣʴʯʠʢʦʚ, ʨʝ-

ʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨ.-ʨʠʤʩʢ. ʙʦʨʴʙʦʡ 

ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ, ʏʉʉ ʫʨʝʞʘʝʪʩʷ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦ ʥʘ 1-ʦʤ ʠ 2-ʦʤ ʵʪʘʧʘʭ ʤʳʰʝʯ-

ʥʳʭ ʪʨʝʥʠʨʦʚʦʢ. 

3. ɺʳʷʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʫ ʤʘʣʴʯʠʢʦʚ 



81 

 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨ.-ʨʠʤʩʢ. ʙʦʨʴʙʦʡ ʚ ʪʝʯʝ-

ʥʠʝ 1-ʦʛʦ ʛʦʜʘ, ʝʩʣʠ ʢ ʢʦʥʮʫ ʫʯʝʙʥʦ-ʪʨʝ-

ʥʠʨʦʚʦʯʥʦʛʦ ʛʦʜʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʫʨʝʞʝʥʠʝ ʏʉʉ, ʪʦ ʢ ʥʘʯʘʣʫ ʥʦʚʦʛʦ 

ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʪ.ʝ. ʢ ʥʘʯʘʣʫ 2-ʦʛʦ ʛʦʜʘ ʩʠ-

ʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ 

ʧʨʦʠʟʦʰʣʦ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ  ʏʉʉ. 

ʊʘʢ ʝʩʣʠ ʚ ʤʘʝ ʤʝʩʷʮʝ ʏʉʉ ʫ ʤʘʣʴʯʠʢʦʚ 

ʟʘʥʠʤʘʶʱʠʭʩʷ  ʛʨ.-ʨʠʤʩʢ. ʙʦʨʴʙʦʡ ʚ ʪʝʯʝ-

ʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 73,8°1,5 ʫʜ/ʤʠʥ, 

ʪʦ ʢ ʦʢʪʷʙʨʶ ʤʝʩʷʮʫ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 

78,0°1,7 ʫʜ/ʤʠʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ ʣʝʪʥʝʝ 
ʢʘʥʠʢʫʣʷʨʥʦʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝ-

ʥʠʝ ʏʉʉ ʥʘ 4,2 ʫʜ/ʤʠʥ (P<0,05). ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʝʢʦʪʦʨʦʤ 

ʵʬʬʝʢʪʝ ʜʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʤʘʣʴʯʠʢʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ ʥʘ ʧʦ-

ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʳ-

ʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʜʘʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʏʉʉ ʟʘ ʢʘʥʠʢʫʣʷʨʥʦʝ ʚʨʝʤʷ ʤʳ ʥʝ ʚʳ-

ʷʚʠʣʠ, ʪ.ʝ. ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʨʝʞʝʥʠʝ ʏʉʉ, 

ʜʦʩʪʠʛʥʫʪʦʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ 

ʤʳʰʝʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʫʩʪʦʡʯʠʚʦ ʩʦʭʨʘ-

ʥʷʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʣʝʪʥʠʭ ʢʘ-

ʥʠʢʫʣ, ʪ.ʝ. ʜʦ ʥʘʯʘʣʘ ʥʦʚʦʛʦ ʫʯʝʙʥʦ-ʪʨʝʥʠ-

ʨʦʚʦʯʥʦʛʦ ʛʦʜʘ. ʋʚʝʣʠʯʝʥʠʝ ʞʝ ʏʉʉ, ʧʦ-

ʣʫʯʝʥʥʦʝ ʟʘ ʣʝʪʥʝʝ ʢʘʥʠʢʫʣʷʨʥʦʝ ʚʨʝʤʷ, 

ʭʘʨʘʢʪʝʨʥʦ ʣʠʰʴ ʜʣʷ ʶʥʳʭ ʙʦʨʮʦʚ, ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨ.-ʨʠʤʩʢ. ʙʦʨʴ-

ʙʦʡ ʚ ʪʝʯʝʥʠʝ 1-ʦʛʦ ʛʦʜʘ. ʀʤʝʥʥʦ ʚ ʪʝʯʝ-

ʥʠʝ 1-ʦʛʦ ʛʦʜʘ  ʟʘʥʷʪʠʡ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ 

ʙʦʨʴʙʦʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʩʫʤʤʘʨʥʦʝ ʫʨʝʞʝʥʠʝ ʏʉʉ.  
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ʀɿʄɽʅɽʅʀɽ ʏɸʉʊʆʊʓ ʉɽʈɼɽʏʅʓʍ ʉʆʂʈɸʑɽʅʀʁ ɺ ʇʆʂʆɽ, ʋ ʄɸʃʔʏʀʂʆɺ 8-14 

ʃɽʊ, ʈɽɻʋʃʗʈʅʆ ɿɸʅʀʄɸʖʑʀʍʉʗ ɻʈɽʂʆ-ʈʀʄʉʂʆʁ ɹʆʈʔɹʆʁ 
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 ʈʝʟʶʤʝ 

 

ɺ ʚʳʰʝʠʟʣʦʞʝʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʘʥʘʣʠʟʠʨʫʝʤ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ. ʆʩʦʙʝʥʥʦʩʪʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʝ ʦʢʘʟʳʚʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʩʦʩʥʫʶ ʬʫʥʢʮʠʶ ʩʝʨʜʮʘ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ, ʯʪʦ ʤʳ ʠ ʦʪʨʘʟʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʏʉʉ ʫ 

ʤʘʣʴʯʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʛʨʝʢʦ-ʨʠʤʩʢʦʡ ʙʦʨʴʙʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʮʝʩʩʝ ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ 

ʪʨʝʥʠʨʦʚʦʢ ʠ ʩ ʨʘʟʣʠʯʥʳʤ ʩʪʘʞʝʤ ʟʘʥʷʪʠʡ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʫʨʝʞʝʥʠʶ ʏʉʉ ʚ ʧʦʢʦʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 
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ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʩʝʨʜʮʘ.  ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʏʉʉ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ 
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ʪʨʝʥʝʨʦʚ ʩʧʦʨʪʠʚʥʳʭ ʰʢʦʣ, ʫʯʠʪʝʣʝʡ ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʉʉʋɿʦʚ ʠ ɺʋɿʦʚ. 

 

CHANGE IN THE FREQUENCY OF CARDIAC REDUCTIONS IN CALM, IN BOYS OF 8-14 

YEARS, REGULARLY DEPENDING GREEK-ROMAN FIGHT 

 

Ibragimov I.F., Vlasova T.S., Sadykova A.M., Sungatullin R.I. 

Summary 

 

In the above article, we analyze heart rate indicators. The features of the training process in 

Greco-Roman wrestling have a certain impact on the pumping function of the heart of children and 

adolescents in the process of growth and development, which we reflected in the results of our 

research. Studies of the heart rate in boys engaged in Greco-Roman wrestling were conducted in the 

course of a one-year training cycle and with various work experience. Systematic physical activity 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʨʘʢʪʠʢʫʶʱʠʝ 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʚʨʘʯʠ ʚʩʸ ʯʘʱʝ ʩʪʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʛʝʥʥʳʝ ʩʪʠʤʫʣʷʪʦʨʳ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʦʙʱʝ-

ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴʶ, ʧʦʚʳʰʘʶʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ 

ʧʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʭ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʤʦʣʦʜʥʷʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [1, 

2, 3, 4, 5]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʠʩʧʳʪʳʚʘʣʠ 

ʙʠʦʛʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ: ʵʢʩʪʨʘʢʪ ʧʣʘʮʝʥʪʳ ʩ 

ʣʝʱʠʥʦʡ (ʕʇʃ) ʠ ʧʣʘʮʝʥʪʫ ʜʝʥʘʪʫ-

ʨʠʨʦʚʘʥʥʫʶ ʵʤʫʣʴʛʠʨʦʚʘʥʥʫʶ (ʇɼʕ). ɺ 

ʩʦʩʪʘʚ çʕʇʃè ʚʭʦʜʠʪ ʚʳʪʷʞʢʘ ʧʣʘʮʝʥʪʳ 

ʢʦʨʦʚ ʠ ʞʠʜʢʘʷ ʬʨʘʢʮʠʷ ʣʝʩʥʦʡ ʦʨʝʰʠʥʳ 

[1]. ʇʨʝʧʘʨʘʪ çʇɼʕè ʨʘʟʨʘʙʦʪʘʥ ʠʟ 

ʧʣʘʮʝʥʪʳ ʯʝʣʦʚʝʢʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ - ʆʆʆ 

çʄʅʇʂ ɹʠʦʪʝʭʠʥʜʫʩʪʨʠʷè, ʈʦʩʩʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʩʦʜʝʨʞʘʪ ʮʝʣʳʡ 

ʢʦʤʧʣʝʢʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʩʧʦʩʦʙʥʳʭ ʧʦʚʳʰʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʦʢʘʟʳʚʘʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʰʝʡ 

ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʧʝʯʝʥʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ 

ʩʚʠʥʝʡ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 

çʕʇʃè ʠ çʇɼʕè. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʦʩʫ-
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ʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʙʘʟʝ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʆʆʆ çɺʦʣʞʩʢʠʡè. ʆʙʲʝʢʪʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 28-30 ʜʥʝʚʥʳʝ ʧʦʨʦ-

ʩ̫ ʪʘ-ʦʪʲʸʤʳʰʠ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ 

(n=75), ʦʪʦʙʨʘʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨʥʳʭ 

ʘʥʘʣʦʛʦʚ ʠ ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʪʨʠ ʨʘʚʥʦʟʥʘʯ-

ʥʳʝ ʛʨʫʧʧʳ ʩʦ ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 6,5 

ʢʛ. ʇʦʨʦʩʷʪʘʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (n=25) ʥʠʢʘ-

ʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ. ɺʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ (n=25) ʧʦʜʢʦʞʥʦ ʠʥʲʝʮʠʨʦʚʘʣʠ 

çʕʇʃè, ʚ ʜʦʟʝ 0,1 ʤʣ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ, 

ʧʷʪʴ ʨʘʟ ʩ ʠʥʪʝʨʚʘʣʦʤ 72 ʯʘʩʘ. ʇʦʨʦʩʷʪʘʤ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ (n=25) ʚʚʦʜʠʣʠ çʇɼʕè ʚ 

ʜʦʟʝ 0,1 ʤʣ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 ʢʛ ʚʝʩʘ ʞʠʚʦʪ-

ʥʦʛʦ ʧʷʪʴ ʨʘʟ ʩ ʧʝʨʝʨʳʚʦʤ 48 ʯʘʩʦʚ. 

ɺʟʷʪʠʝ ʢʨʦʚʠ ʠʟ ʷʨʸʤʥʦʡ ʚʝʥʳ (ʚ 

ʦʙʲʝʤʝ - 10 ʤʣ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘ 60, 90 ʠ 150-ʝ 

ʩʫʪʢʠ. ɺ ʠʩʧʳʪʫʝʤʳʭ ʧʨʦʙʘʭ ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ çBioChem 

SAè ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʘʣʘʥʠʥ-

ʘʤʠʥʦʪʨʘʩʬʝʨʘʟʳ, ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩ-

ʬʝʨʘʟʳ ʠ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çStatistica-6è. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʦ 

ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ʘʣʘʥʠʥ-

ʘʤʠʥʦʪʨʘʩʬʝʨʘʟʳ (ɸʣɸʊ) ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʚʦ ʚʩʝʭ ʪʨʸʭ ʛʨʫʧʧʘʭ 

ʠ ʢʦʣʝʙʘʣʩʷ ʦʪ 28,82Ñ2,868 ɽʜ/ʣ ʜʦ 

34,06Ñ6,214 ɽʜ/ʣ.  

ʅʘ 60-ʝ ʩʫʪʢʠ ʫʨʦʚʝʥʴ ɸʣɸʊ 

ʧʦʥʠʟʠʣʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʦʥʦʚʳʤ 

ʟʥʘʯʝʥʠʷʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʜʦ 23,02Ñ2,199 

ɽʜ/ʣ ʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʦ 25,50Ñ4,052 

ɽʜ/ʣ ʠ 24,94Ñ1,700 ɽʜ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʘʥʠʮ.  

ʅʘ 90-ʝ ʩʫʪʢʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʦʪʤʝʯʝʥʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ 3-ʡ ʛʨʫʧʧʝ 

ʥʘ 8,32 % ʧʨʠ ʈ<0,05 (ʜʦ 30,57Ñ2,144 ɽʜ/ʣ) 

ʠ ʩʥʠʞʝʥʠʝ ʚʦ 2-ʡ ʥʘ 1,78 % ʧʨʠ ʈ<0,05 

(27,72Ñ1,900 ɽʜ/ʣ). ʉʨʘʚʥʠʪʝʣʴʥʦ ʩ 

ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʠʩʭʦʜʠʣʦ 

ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ɸʣɸʊ ʥʘ 17,15 

% ʚ 1-ʡ ʠ ʥʘ 8,46 % ʚʦ 2-ʡ ʛʨʫʧʧʘʭ, ʘ ʚ 3-ʡ 

ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 6,07 %, 

ʥʦ ʥʝ ʚʳʭʦʜʠʚʰʝʝ ʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʘʥʠʮʳ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʩʬʝʨʘʟʳ  

 

ɼʘʣʝʝ, ʥʘ 150-ʝ ʩʫʪʢʠ ʫ ʩʚʠʥʝʡ ʚʦ 2-ʡ 

ʠ 3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥ-

ʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 61,95 % ʠ 

78,98 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʥʝ ʚʳʭʦʜʠʣʘ ʟʘ 

ʧʨʝʜʝʣʳ ʥʦʨʤʳ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʫ ʞʠʚʦʪ-

ʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʢ ʢʦʥʮʫ ʦʧʳʪʘ 

ʧʦʢʘʟʘʪʝʣʴ ɸʣɸʊ ʫʚʝʣʠʯʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ - 

69,21 Ñ 3,121 ɽʜ/ʣ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʩ ʢʦʥ-

ʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʫʨʦʚʝʥʴ ɸʣɸʊ ʩʥʠ-

ʟʠʣʩʷ ʚʦ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʘʭ ï ʥʘ 29,15% 

(49,04Ñ4,571 ɽʜ/ʣ) ʠ ʥʘ 24,49 % 

(51,57Ñ6,738 ɽʜ/ʣ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʭʦ-

ʜʷʩʴ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ. ʅʦ ʵʪʠ 

ʜʘʥʥʳʝ ʧʨʠ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʦʢʘʟʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʥʝʜʦʩʪʦʚʝʨ-
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ʥʳʤʠ (ʨʠʩ. 1). 

ɺ ʥʘʯʘʣʝ ʦʧʳʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʩɸʊ) ʩʦʩ-

ʪʘʚʠʣʘ ʚ 1-ʡ ʛʨʫʧʧʝ 30,38Ñ3,118 ɽʜ/ʣ, ʚʦ 2-

ʡ - 31,36Ñ1,625 ɽʜ/ʣ ʠ ʚ 3-ʡ - 33,56Ñ3,199 

ɽʜ/ʣ.  

ʅʘ 60-ʝ ʩʫʪʢʠ ʫʨʦʚʝʥʴ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʫʚʝʣʠʯʠʣʩʷ ʚ 

1-ʡ ʛʨʫʧʧʝ ʜʦ 46,40Ñ6,312 ɽʜ/ʣ ʠ ʚ 3-ʡ 

ʛʨʫʧʧʝ ʜʦ 45,75Ñ1,893 ɽʜ/ʣ. ʅʘʠʙʦʣʝʝ 

ʯʝʪʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ɸʩɸʊ ʦʪʤʝʯʘʣʦʩʴ ʚʦ 2-

ʡ ʛʨʫʧʧʝ, ʛʜʝ ʯʠʩʣʦ ʠʭ ʧʦʥʠʟʠʣʦʩʴ ʜʦ 

28,90Ñ6,043 ɽʜ/ʣ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʘ, 

ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʦʪʤʝʯʘʣʘʩʴ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ɸʩɸʊ ʚ 1-ʡ ʠ ʚ 3-ʡ ʛʨʫʧʧʘʭ ï ʥʘ 

52,72% ʠ 36,31% (ʈ<0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʘ ʚ ʢʨʦʚʠ ʧʦʨʦʩʷʪ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʧʨʝ-

ʧʘʨʘʪ çʕʇʃè ʙʳʣʦ ʥʠʞʝ ʥʘ 7,84% 

(ʈ<0,05). ʇʨʠ ʵʪʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘʣʦʛʦʚ 

ʠʟ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʚʦ 2-ʡ ʠ 3-ʡ 

ʛʨʫʧʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 37,71% 

(ʈ<0,05) ʠ 1,47% (ʧʨʠ ʈ<0,05). ʅʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʨʦʚʝʥʴ ɸʩɸʊ 

ʦʩʪʘʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʘʥʠʮ ʚʦ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʚʠ-

ʥʝʡ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ  

 

ʅʘ 90-ʝ ʩʫʪʢʠ ʫʨʦʚʝʥʴ ɸʩɸʊ ʫʤʝʥʴ-

ʰʠʣʩʷ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʦʥʦʚʳʤ ʟʥʘʯʝ-

ʥʠʷʤ ʜʦ 19,15Ñ1,833 ɽʜ/ʣ, 21,76Ñ1,533 ɽʜ/ʣ 

ʠ 30,23Ñ4,186 ɽʜ/ʣ, ʯʪʦ ʥʠʞʝ ʥʘ 36,96 % 

(ʈ<0,05), 30,61 % (ʈ<0,05) ʠ 9,91 % 

(ʈ<0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʨʫʧʧʘʤ, ʥʝ ʚʳ-

ʭʦʜʷ ʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ. ʀ ʙʳʣ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥ ʚʦ 2-ʡ ʠ 3-ʡ  ʛʨʫʧ-

ʧʘʭ - ʥʘ 13,62 % (ʈ<0,05) ʠ  57,84% 

(ʈ<0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʘʤʠ ʠʟ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ. ɿʘʪʝʤ ʦʥ 

ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʣ ʠ ʥʘ 150-ʝ ʩʫʪʢʠ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʩʷ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʜʦ 

60,05Ñ3,949 ɽʜ/ʣ, 48,09Ñ1,373 ɽʜ/ʣ ʠ 

62,64Ñ1,488 ɽʜ/ʣ, ʯʪʦ ʥʘ 97,65 %, 53,33 % ʠ 

86,64 % ʚʳʰʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʈ<0,05. 

 ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʚʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʥʘ 19,92 % 

ʦʪʤʝʯʘʣʦʩʴ ʚʦ 2-ʡ ʛʨʫʧʧʝ ʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʥʘ 4,31 % ʚ 3-ʡ ʛʨʫʧʧʝ 

(ʨʠʩ. 2). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʵʪʘ ʨʘʟʥʠʮʘ 

ʩʯʠʪʘʝʪʩʷ ʥʝʜʦʩʪʦʚʝʨʥʦʡ. ʅʘ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʦʧʳʪʘ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʘʪ-

ʜʝʛʠʜʨʦʛʝʥʘʟʳ (ʃɼɻ) ʢʦʣʝʙʘʣʦʩʴ ʥʘ 

ʫʨʦʚʥʝ ʦʪ 192,60Ñ6,946 ɽʜ/ʣ ʜʦ 

196,05Ñ8,140 ɽʜ/ʣ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʚʦ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʚʠʥʝʡ ʚʳʷʚʣʝʥʦ ʧʦ-

ʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʪ ʥʘʯʘʣʘ ʠ ʜʦ ʦʢʦʥ-

ʯʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʊʘʢ, ʥʘ 60-ʝ ʩʫʪʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚʦ 2-ʡ 

- ʥʘ 4,02% (205,09Ñ7,205 ɽʜ/ʣ) ʠ ʚ 3-ʡ - ʥʘ 

0,46 % ʧʨʠ ʈ<0,05 (198,07Ñ11,599 ɽʜ/ʣ).  

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ - 

ʥʘ 1,22 %, 4,60 % ʠ 2,81 % (ʈ<0,05), ʥʦ 
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ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ.  

ɸʢʪʠʚʥʦʩʪʴ ʃɼɻ ʙʳʣʘ ʚʳʰʝ ʚʦ 2-ʡ 

ʛʨʫʧʧʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʠ 3-ʡ 

ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʦ 

ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʦʨʤʘʪʠʚʦʚ (ʨʠʩ. 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3 - ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ  

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʣʘʟʤʳ ʢʨʦʚʠ ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʪʘʚʘʷʩʴ ʧʨʠ 

ʵʪʦʤ ʚ ʛʨʘʥʠʮʘʭ ʥʦʨʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʠʦʛʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʧʨʠ-

ʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦ-

ʚʠʷʭ ʢʦʤʧʣʝʢʩʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝ-

ʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ 

ʞʠʚʦʪʥʳʭ. 
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ʤʘʩʩʳ ʪʝʣʘ, ʘ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʠʩʧʦʣʴʟʦʚʘʣʠ çʇɼʕè, ʩʦʛʣʘʩʥʦ ʥʘʩʪʘʚʣʝʥʠʶ. 
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Ivanova S.N., Ermolaev V.A., Terentyeva N.Yu., Lyashenko P.M., Mukhitov A.Z. 

Summary 

 

The work is devoted to the study of the dynamics of the activity of liver enzymes in the blood 

plasma of pigs under the influence of biogenic agents "EPL" and "PDE".  To solve the problem, 3 

groups of young piglets at the age of 28-30 days were formed, 25 animals each. In the first group, 

no drugs were administered in the second experimental group, the drug EPL, obtained from natural 

raw materials, was used five times, with an interval of 72 hours at a dose of 0,1 ml / kg body 

weight, and in the third group, PDE was used, according to the instruction.  

The research results showed that the introduction of tissue means to the piglets in the post-

weaning period contributes to an increase in the enzymatic activity of the blood plasma of pigs in 

the experimental groups during the entire study period. 

 

DOI 10.31588/2413-4201-1883-237-1-86-89 ʋɼʂ: 631.16:636.082 
 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʈɸɿɺɽɼɽʅʀʗ ʂʆʈʆɺ-ʇɽʈɺʆʊɪʃʆʂ 

ʈɸɿʅʓʍ ʃʀʅʀʁ ʊɸʊɸʈʉʊɸʅʉʂʆɻʆ ʊʀʇɸ 
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ɻʣʘʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʫʯʸʪʦʤ ʣʶʙʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʦʣʦʯ-

ʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.  

ʄʦʣʦʯʥʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɽʸ 

ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʮʝʥʥʦ-

ʩʪʴʶ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʦʥʘ ʧʨʦʠʟʚʦʜʠʪ, 

ʥʦ ʠ ʙʦʣʴʰʠʤ ʚʣʠʷʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʢʘʟʳ-

ʚʘʝʪ ʥʘ ʵʢʦʥʦʤʠʢʫ ʭʦʟʷʡʩʪʚʘ. ʄʦʣʦʯʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ ʚʦ ʤʥʦʛʦʤ ʟʘʜʘʝʪ ʫʨʦʚʝʥʴ 

ʧʨʦʛʨʝʩʩʘ ʜʘʥʥʦʡ ʩʬʝʨʳ ʚ ʮʝʣʦʤ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʧʨʦʛʨʝʩʩ ʰʝʣ ʠ ʜʘʣʴʰʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ [10]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʷʚʣʷ-

ʝʪʩʷ ʩʣʦʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʩʦ-

ʜʝʨʞʠʪ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ, ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʝʝ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʕʢʦ-

ʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʭʦ-

ʨʦʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʘ, 

ʪʘʢ ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ, ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʜʦʣʞʥʘ ʚʝʩʪʠʩʴ ʜʘʣʴʥʝʡʰʘʷ ʩʪʨʘʪʝʛʠʷ ʜʝʡ-

ʩʪʚʠʡ. ɺʳʩʰʠʤ ʫʨʦʚʥʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʦ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʠ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʳ [1, 10]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʝʤʥʦʛʠʭ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʧʨʠʙʳʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʧʨʦʩʳ ʚʳʙʦʨʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝ-

ʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩʦ ʩʪʘʜʦʤ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʪʨʘʩʣʠ, ʦʩʦ-

ʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ [2, 8]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʟʝʨʚʦʚ, ʦʪ ʢʦ-

ʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʚʝʜʝʥʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-
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ʮʠʘʣʘ ʨʘʟʚʦʜʠʤʳʭ ʧʦʨʦʜ, ʣʠʥʠʡ ʠ ʪʠʧʦʚ ʥʘ 

ʦʩʥʦʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʫʯʰʝʛʦ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʛʦ ʠ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ [1, 8]. 

ʆʧʳʪ ʨʘʙʦʪʳ ʣʫʯʰʠʭ ʭʦʟʷʡʩʪʚ ʠ ʩʝ-

ʣʝʢʮʠʦʥʝʨʦʚ ʩʪʨʘʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʜʣʷ ʫʩʧʝʰ-

ʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʣʝʤʝʥʥʳʭ ʩʪʘʜ ï 

ʜʣʠʪʝʣʴʥʘʷ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʩʝʣʝʢʮʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘ-

ʙʦʪʳ ʩ ʩʝʤʝʡʩʪʚʘʤʠ ʠ ʣʠʥʠʷʤʠ. ʃʠʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚʥʫʪʨʠʧʦʨʦʜʥʦʡ ʩʪʨʫʢ-

ʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʤʦʣʦʯ-

ʥʦʛʦ ʩʢʦʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʧʦ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʇʦ-

ʵʪʦʤʫ ʧʨʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʩʪʘʜʘ ʞʠʚʦʪ-

ʥʳʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʚʦ-

ʜʠʤʦʡ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʩʢʦʪʦʚʦʜʩʪʚʘ [2, 5, 7]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʢʦʨʦʚʳ 

(n=210) ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʧʦʨʦʜʳ ʨʘʟʥʳʭ ʣʠʥʠʡ ʚ ʆʆʆ çʉʍʇ çʊʘ-

ʪʘʨʩʪʘʥè ʠ ʉʍʇʂ çʀʛʝʥʯʝè   ɹʘʣʪʘʩʠʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ.  

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩ-

ʩʯʠʪʳʚʘʣʠ ʩ ʫʯʸʪʦʤ ʟʘʪʨʘʪ ʠ ʮʝʥ ʨʝʘʣʠʟʘ-

ʮʠʠ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʝʩʧʫʙ-

ʣʠʢʠ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʚ ʧʨʦʛʨʘʤʤʝ MS Excel [3, 4, 6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥ-

ʥʦʡ ʦʪʨʘʩʣʠ: ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ, ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ 

ʦʪ ʧʦʨʦʜʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʩʣʝʜ-

ʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʦʚ ʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʟʦʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦʭʦʜʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʠʤ ʟʘʪʨʘʪʘʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʨʝʥʪʘʙʝʣʴʥʦ-

ʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ [9]. 

 

ʊʘʙʣʠʮʘ 1 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʝʜʝʥʠʷ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ  

ʇʦʢʘʟʘʪʝʣʴ 
ʃʠʥʠʷ 

ɺ.ɹ.ɸʡʜʠʘʣʘ ʄ. ʏʠʬʪʝʡʥʘ ʉ.ʊ. ʈʦʢʠʪʘ 

ʋʜʦʡ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʚ 

ʧʝʨʝʩʯʸʪʝ ʥʘ ʙʘʟʠʩʥʫʶ ʄɼɾ (3,4 %), 

ʢʛ 

 

5616,4 

 

5278,7 

 

5803,3 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, 

ʪʳʩ. ʨʫʙ. 
55,0 51,7 56,8 

ɼʝʥʝʞʥʳʡ ʜʦʭʦʜ, ʪʳʩ. ʨʫʙ.: 

ʦʪ ʦʜʥʦʡ ʢʦʨʦʚʳ 

ʚ ʨʘʩʯʸʪʝ ʥʘ ʤʦʜʫʣʴ (200 ʢʦʨʦʚ) 

 

74,7 

14940 

 

70,2 

14040 

 

77,2 

15440 

ʇʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ, ʪʳʩ. 

ʨʫʙ. 
19,7 18,5 20,4 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʣʦʢʘ, % 
35,82 35,78 35,92 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 1 ʮ 

ʤʦʣʦʢʘ, ʯʝʣ.-ʯ. 
2,9 

 

ʅʘʠʙʦʣʴʰʘʷ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ, ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ ʙʘʟʠʩʥʫʶ ʤʘʩʩʦʚʫʶ 

ʜʦʣʶ ʞʠʨʘ ʧʦʣʫʯʝʥʘ ʦʪ ʧʝʨʚʦʪʸʣʦʢ ʣʠʥʠʠ 

ʉ.ʊ. ʈʦʢʠʪʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʴʰʠʡ 

ʜʝʥʝʞʥʳʡ ʜʦʭʦʜ ʦʪ ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ ʣʠ-

ʥʠʠ (ʪʘʙʣʠʮʘ 1). ɼʝʥʝʞʥʳʡ ʜʦʭʦʜ, ʧʦʣʫ-

ʯʝʥʥʳʡ ʦʪ ʢʦʨʦʚ ʣʠʥʠʠ ɺ.ɹ. ɸʡʜʠʘʣʘ, ʙʳʣ 

ʤʝʥʴʰʝ, ʯʝʤ ʦʪ ʞʠʚʦʪʥʳʭ ʣʠʥʠʠ ʉ.ʊ. ʈʦ-

ʢʠʪʘ  ʥʘ 2,5 ʪʳʩ. ʨʫʙ. ʠʣʠ ʥʘ 3,2 %, ʘ ʦʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮ ʣʠʥʠʠ ʄ. ʏʠʬʪʝʡʥʘ ï ʥʘ 



88 

 

7 ʪʳʩ. ʨʫʙ. ʠʣʠ 9,1 %. ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ 

ʝʜʠʥʠʮʳ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʚʳʰʘʝʪ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʸ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʦʪʨʘʩʣʠ ʥʘ ʫʨʦʚʥʝ 35,8 %. ɼʝʥʝʞʥʦʝ 

ʚʳʨʘʞʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʦʪ ʦʜʥʦʡ ʢʦʨʦʚʳ ʭʦʟʷʡʩʪʚʦ ʧʦʣʫʯʘʝʪ 

ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʚ ʨʘʟʤʝʨʝ 18,5-20,4 ʪʳʩ. 

ʨʫʙ., ʯʪʦ ʠʤʝʝʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ 

ʨʘʙʦʪʳ. ʇʨʠ ʵʪʦʤ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

1 ʮ ʤʦʣʦʢʘ ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 2,9 ʯʝʣ.-ʯ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʝʜʝʥʠʷ ʜʦʯʝʨʝʡ ʨʘʟ-

ʣʠʯʥʳʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘʚʠʩʠʪ 

ʪʘʢʞʝ ʦʪ ʠʭ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ 

305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ ʞʠʨʘ ʚ ʤʦʣʦʢʝ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʝʜʝʥʠʷ ʜʦʯʝʨʝʡ ʨʘʟʥʳʭ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʇʦʢʘʟʘʪʝʣʴ 
ɹʳʢ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ɺʝʥʯʠʢ 22 ʂʣʸʥ 4348 ʃʠʩʪʠʢ 530 

ʋʜʦʡ ʤʦʣʦʢʘ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʢʛ 5368,3 4536,3 4446,1 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 4,05 3,83 4,0 

ʋʜʦʡ ʤʦʣʦʢʘ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʚ 

ʧʝʨʝʩʯʸʪʝ ʥʘ ʙʘʟʠʩʥʫʶ ʄɼɾ (3,4 %), ʢʛ 
6394,6 5110,0 5230,7 

ɼʝʥʝʞʥʳʡ ʜʦʭʦʜ, ʪʳʩ. ʨʫʙ.: ʦʪ ʦʜʥʦʡ 

ʢʦʨʦʚʳ ʚ ʨʘʩʯʸʪʝ ʥʘ ʤʦʜʫʣʴ (200 ʢʦʨʦʚ) 

85,0 

17000 

68,0 

13600 

69,6 

13920 

 

ɼʦʯʝʨʠ ʙʳʢʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ɺʝʥʯʠʢʘ 

22 ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 

305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ ʞʠʨʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʝʨʝʩʯʸʪʝ 

ʫʜʦʷ ʩ ʬʘʢʪʠʯʝʩʢʦʡ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ 

ʥʘ ʙʘʟʠʩʥʫʶ ʜʦʣʶ ʞʠʨʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʦʢʘʞʝʪʩʷ ʝʱʸ ʙʦʣʴʰʝ. ʊʘʢ, ʫʜʦʡ ʜʦʯʝʨʝʡ 

ʜʘʥʥʦʛʦ ʙʳʢʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚ ʧʝʨʝʩʯʸʪʝ 

ʩʦʩʪʘʚʠʪ 6394,6 ʢʛ ʤʦʣʦʢʘ, ʯʪʦ ʙʦʣʴʰʝ ʥʘ 

1284,6 ʠ 1163,9 ʢʛ, ʯʝʤ ʫ ʜʦʯʝʨʝʡ ʙʳʢʦʚ 

ʂʣʸʥʘ 4348 ʠ ʃʠʩʪʠʢʘ 530 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʦʯʝʨʝʡ ʙʳʢʦʚ 

ʂʣʸʥʘ 4348 ʠ ʃʠʩʪʠʢʘ 530 ʟʘ 305 ʜʥʝʡ ʣʘʢ-

ʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 4536,3 ʠ 4446,1 ʢʛ, ʘ ʚ ʧʝ-

ʨʝʩʯʸʪʝ  ʥʘ ʙʘʟʠʩʥʫʶ ʜʦʣʶ ʞʠʨʘ ï 5110,0 ʠ 

5230,7 ʢʛ ʤʦʣʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ 

ʧʝʨʝʩʯʸʪʘ ʫʜʦʷ ʬʘʢʪʠʯʝʩʢʦʡ ʞʠʨʥʦʩʪʠ ʥʘ 

ʙʘʟʠʩʥʫʶ (3,4%) ʜʦʯʝʨʠ ʙʳʢʘ-ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʷ ʂʣʸʥʘ 4348 ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʧʨʦʜʫʢ-

ʪʠʚʥʳʤʠ, ʯʝʤ ʠʭ ʩʚʝʨʩʪʥʠʮʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʦʪ ʙʳʢʘ ʃʠʩʪʠʢʘ 530. ʊʘʢ, ʫʜʦʡ ʜʦʯʝʨʝʡ 

ʙʳʢʘ ʂʣʸʥʘ 4348 ʩ ʬʘʢʪʠʯʝʩʢʦʡ ʞʠʨʥʦ-

ʩʪʴʶ ʙʳʣ ʙʦʣʴʰʝ ʥʘ 90,2 ʢʛ, ʘ ʚ ʧʝʨʝʩʯʸʪʝ 

ʥʘ ʙʘʟʠʩʥʫʶ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʞʠʨʘ ʦʢʘ-

ʟʘʣʩʷ ʤʝʥʴʰʝ ʥʘ 120,7 ʢʛ, ʯʝʤ ʦʪ ʜʦʯʝʨʝʡ 

ʃʠʩʪʠʢʘ 530. 

ʅʘʠʙʦʣʴʰʠʡ ʜʝʥʝʞʥʳʡ ʜʦʭʦʜ ʦʪ ʦʜ-

ʥʦʡ ʢʦʨʦʚʳ (85 ʪʳʩ. ʨʫʙ.) ʙʳʣ ʧʦʣʫʯʝʥ ʦʪ 

ʜʦʯʝʨʝʡ ʙʳʢʘ ɺʝʥʯʠʢʘ 22, ʯʪʦ ʙʦʣʴʰʝ ʥʘ 

17 ʠ 15,4 ʪʳʩ. ʨʫʙ., ʯʝʤ ʦʪ ʩʚʝʨʩʪʥʠʮ, ʧʦ-

ʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʂʣʸʥʘ 

4348 ʠ ʃʠʩʪʠʢʘ 530 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʤʦʜʫʣʴʥʦʛʦ ʢʦ-

ʨʦʚʥʠʢʘ ʜʦʯʝʨʷʤʠ ʙʳʢʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ɺʝʥʯʠʢʘ 22 ʜʝʥʝʞʥʳʡ ʜʦʭʦʜ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʤʦʣʦʢʘ ʩʦʩʪʘʚʠʪ 17000 ʪʳʩ. ʨʫʙʣʝʡ, ʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʯʝʨʝʡ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʡ  ʃʠʩʪʠʢʘ 530 ʠ ʢʣʸʥʘ 4348 ʚʳʰʝʫʢʘ-

ʟʘʥʥʳʡ ʜʦʭʦʜ ʩʥʠʞʘʝʪʩʷ ʜʦ 13920 ʠ 13600 

ʪʳʩ. ʨʫʙʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ 

ʪʨʸʭ ʣʠʥʠʡ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʪʘʪʘʨʩʪʘʥ-

ʩʢʦʛʦ ʪʠʧʘ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ʧʨʠ 

ʢʨʫʛʣʦʛʦʜʦʚʦʤ ʩʪʦʡʣʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚʳ-

ʩʦʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʪ-

ʣʠʯʘʣʠʩʴ ʞʠʚʦʪʥʳʝ ʣʠʥʠʠ ʉʠʣʠʥʛ ʊʨʘʡ-

ʜʞʫʥ ʈʦʢʠʪʘ. 

ʂʦʤʧʣʝʢʪʦʚʘʥʠʝ ʤʦʜʫʣʴʥʳʭ ʢʦʨʦʚ-

ʥʠʢʦʚ ʜʦʯʝʨʷʤʠ ʙʳʢʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ɺʝʥ-

ʯʠʢʘ 22 ʦʙʝʩʧʝʯʠʪ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʜʦʭʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʘʥʘʣʦʛʘʤʠ ʥʘ 3080 ʠ 3400 ʪʳʩ. ʨʫʙʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʝʟʶʤʝ 

 

ʇʨʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʩʪʘʜʘ ʞʠʚʦʪʥʳʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʚʦʜʠʤʦʡ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʣʝʤʝʥʥʦʡ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʢʦʪʦʚʦʜʩʪʚʘ.  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʚʝʜʝʥʠʷ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʜʦʯʝʨʝʡ ʨʘʟʥʳʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʪʣʠʯʘʣʠʩʴ ʞʠʚʦʪʥʳʝ 

ʣʠʥʠʠ ʉ.ʊ. ʈʦʢʠʪʘ ʠ ʜʦʯʝʨʠ ʙʳʢʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ɺʝʥʯʠʢʘ 22. 

 

ECONOMIC EVALUATION OF BREEDING OF COW-FIRST CHAINS OF DIFFERENT 

LINES TATARSTAN TYPE 

 

Kanalina N.M., Valiullina D.A., Kasanova N.R. 

Summary 

 

When recruiting a herd of animals that meet the modern requirements of intensive milk 

production technologies, it is also necessary to take into account the economic indicators of the 

breeding and breeding work being carried out, since they determine the competitiveness of the 

breeding and dairy cattle breeding products. 

The article presents an economic evaluation of the breeding of first-bred cows, depending on 

their linear accessories and daughters of different bulls. 

It was found that animals of the S.T. Rokit line and the daughters of the bull Venchik 22 

differed in high economic efficiency. 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʷʩ-

ʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ. ɺʦʟʨʘʩ-

ʪʘʶʱʠʡ ʠʥʪʝʨʝʩ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʟʜʦʨʦ-

ʚʦʡ ʧʠʱʝè ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʦʢʘʟʳʚʘʶʪ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʝ ʠ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ. ʊʘʢʠʝ 

ʧʨʦʜʫʢʪʳ ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ [7]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʳʭ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʠ-

ʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʛʠʙʢʦʩʪʠ ʨʝʮʝʧʪʫʨ, 

ʫʩʪʦʡʯʠʚʦʤʫ ʠ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʶ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʜʫʢʪʘ ʩʪʘ-

ʙʠʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɺʥʝʩʝʥʠʝ ʚ ʤʷʩʥʦʡ 

ʬʘʨʰ ʩʳʨʴʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦ-

ʙʦʚ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʷʩ-

ʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʚʠ-

ʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʩ ʧʦʤʦʱʴʶ ʢʦ-

ʪʦʨʦʛʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʧʨʦʜʫʢʪ, ʦʙʣʘʜʘʶʱʠʡ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʟʜʦ-

ʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʩʚʦʡʩʪʚʘʤʠ [1,3]. ʊ 

ʊr ʢʚʘ ï ʦʜʥʘ ʠʟ ʮʝʥʥʳʭ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʷʚʣʷʝʪʩʷ ʜʠʝʪʠ-

ʯʝʩʢʠʤ ʦʚʦʱʝʤ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯ-

ʥʠʢʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʫʥʠʢʘʣʴʥʳʭ 

ʚʳʩʦʢʦʮʝʥʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʚʠʪʘʤʠʥʦʚ ʉ, D, 

ʈʈ, ɽ, ʂ, ɓ-ʢʘʨʦʪʠʥʘ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, 

ʢʣʝʪʯʘʪʢʠ ʠ ʧʝʢʪʠʥʦʚ, ʩʦʝʜʠʥʝʥʠʡ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʳʨʘʞʝʥʥʦʝ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

[5].  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ï ʪʢrʚʳ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʨʝʮʝʧʪʫʨ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘ-

ʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ, ʨʝʰʘ-

ʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʪʳʢʚʳ) ʜʣʷ ʦʙʦʛʘ-

ʱʝʥʠʷ ʤʷʩʥʳʭ ʙʣʶʜ; 

-  ʠʟʫʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʨʛʘ-

ʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʘʨʰʝʚʳʭ ʩʠʩʪʝʤ.  

ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʨʘʙʦʪʝ ʷʚʠʣʠʩʴ: 

- ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ï ʪʳʢʚʝʥʥʦʝ 

ʧʶʨʝ ʠʟ ʩʦʨʪʘ ʪʳʢʚʳ ʃʝʩʥʦʡ ʦʨʝʭ; 

- ʤʷʩʥʦʡ ʬʘʨʰ çɼʦʤʘʰʥʠʡè (ʊʋ 

9214-276-01597945-04) ʆʆʆ çɿʚʝʥʠʛʦʚʦè 

(ʛ. ʁʦʰʢʘʨ-ʆʣʘ);  

- ʤʦʜʝʣʴʥʳʝ ʬʘʨʰʝʚʳʝ ʩʠʩʪʝʤʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʪʳʢʚʝʥʥʦʛʦ ʧʶʨʝ ʚ ʚʳʙʨʘʥ-

ʥʳʭ ʜʦʟʠʨʦʚʢʘʭ (ʪʘʙʣ. 1). ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʪʳʢʚʳ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦ-

ʜʠʢʘʤ. ʊʳʢʚʝʥʥʦʝ ʧʶʨʝ ʛʦʪʦʚʠʣʦʩʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʪʳʢʚʘ ʦʯʠʱʘʣʘʩʴ ʦʪ 

ʢʦʨʢʠ, ʨʝʟʘʣʘʩʴ ʥʘ ʢʫʩʢʠ, ʙʣʘʥʰʠʨʦʚʘʣʘʩʴ 

ʚ ʛʦʨʷʯʝʡ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ, ʟʘʪʝʤ 

ʞʠʜʢʘʷ ʯʘʩʪʴ ʫʜʘʣʷʣʘʩʴ, ʪʚʝʨʜʘʷ ï 

ʧʨʦʪʠʨʘʣʘʩʴ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ. 

ʄ  ʦʜʳ ʠ ʨ ʟʫʣʴ ʘ ʳ 

ʠʩʩʣ ʜʦʚʘʥʠʡ 

ɺ ʥʝʫʩʪʦʡʯʠʚʳʭ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʚ 

ʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ 

ʠ ʬʠʥʘʥʩʦʚʦ -ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʪʫʧʘʶʪ ʚ 

ʩʠʣʫ ʬʠʥʘʥʩʦʚʳʭ 

ʟʘʪʨʫʜʥʝʥʠʡ ʚʳʟʚʘʥʥʳʝ 

ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʪ ʠʭ 

ʬʠʥʘʥʩʦʚʫʶ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʭ ʚʳʞʠʚʘʥʠʝ 

ʠ ʨʳʥʦʯʥʫʶ ʘʜʘʧʪʘʮʠʶ, 

ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʳʤ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ 

ʚʦʟʥʠʢʘʶʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʛʣʦʙʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɸʥʪʠʢʨʠʟʠʩʥʦʝ 

ʬʠʥʘʥʩʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʥʘʩʣʝʜʠʠ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʧʳʪʝ, 

ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 

ʢʦʥʢʫʨʝʥʮʠʠ. ʂʦʥʢʫʨʝʥʪʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʚʦʟʥʠʢʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘʨʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ ʚʠʜʝ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʧʫʪʝʤ 

ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ. 

ʈʘʟʚʠʪʠʝ ʢʦʥʢʫʨʝʥʮʠʠ 

ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʨʘʟʚʠʪʠʝʤ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʉʪʦʣʢʥʦʚʝʥʠʝ ʠʥʪʝʨʝʩʦʚ 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʛʣʠʙʣʝʥʥʷʤ 

ʛʣʦʙʘʣʽʟʘʮʽʡ ʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʰʚʠʜʢʠʤ ʦʥʦʚʣʝʥʥʷʤ 

ʚʠʨʦʙʥʠʮʪʚʘ, 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ʊʦʤʫ ʜʣʷ ʦʙʣʽʢʫ ʰʚʠʜʢʠʭ, 

ʈʘʟʚʠʪʠʝ ʣʶʙʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ - 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʵʪʦʤʫ ʚ 

ʨʘʙʦʪʝ ʧʦʥʷʪʠʝ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʩʚʦʜʠʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʢ ʜʦʩʪʠʞʝʥʠʶ 

ʩʪʘʙʠʣʴʥʳʭ ʪʝʤʧʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʥʦ 

ʦʭʚʘʪʳʚʘʝʪ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʞʠʟʥʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʥʘʩʝʣʝʥʠʷ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʘʪʝʨʠʘʣʴʥʦʝ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ, 

ʦʙʨʘʟʦʚʘʥʠʝ, ʦʭʨʘʥʫ 

ʟʜʦʨʦʚʴʷ ( ʩʦʮʠʘʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ), ʟʘʱʠʪʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ( 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ) ʠ 

ʪ.ʜ.. 

-  ʠʟʫʯʠʪʴ ʧ  ʢʘʟʘʪ ʣʠ ʢʘʯ ʩʪʚʘ 

ʨʘʟʨʘʙ ʪʘʥʥʳʭ ʙʣʶʜ (ʬʠʟʠʢ -

ʭʠʤʠʯ ʩʢʠ , ʬʫʥʢʮʠ ʥʘʣʴʥ -

ʪ ʭʥ ʣ ʛʠʯ ʩʢʠ ,  ʨʛʘʥ ʣ ʧʪʠʯ ʩʢʠ  

ʧ ʢʘʟʘʪ ʣʠ;ɹʘʥʢ ʚʩʢʠ  ʫʯʨ ʞʜ ʥʠʷ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳ  

ʧ ʜʭ ʜʳ ʢ  ʮ ʥʢ  ʢʨ ʜʠʪ ʩʧ ʩ ʙʥ ʩʪʠ 

ʢʣʠ ʥʪ ʚ, ʧʨʠʯ ʤ ʢʘʞʜʳʡ 

ʢ ʥʢʨ ʪʥʳʡ ʙʘʥʢ ʨʘʟʨʘʙʘʪʳʚʘ ʪ 

ʩ ʙʩʪʚ ʥʥʫʶ ʩʠʩʪ ʤʫ  ʮ ʥʢʠ 

ʢʨ ʜʠʪ ʩʧ ʩ ʙʥ ʩʪʠ ʧ ʪ ʥʮʠʘʣʴʥ ʛ  

ʟʘ ʤʱʠʢʘ, ʠʩʭ ʜʷ ʠʟ ʢ ʥʢʨ ʪʥʳʭ 

ʫʩʣ ʚʠʡ ʜ ʛ ʚ ʨʘ, ʧʨʠ ʨʠʪ ʪ ʚ ʚ 

ʨʘʙ ʪ  ʙʘʥʢʘ,  ʛ  ʩʧ ʮʠʘʣʠʟʘʮʠʠ, 

ʩ ʩʪ ʷʥʠʷ ʚʟʘʠʤ  ʪʥ h ʥʠʡ ʩ 

ʢʣʠ ʥʪʫʨ ʡ, ʫʨ ʚʥʷ ʵʢ ʥ ʤʠʯ ʩʢ ʡ 

ʠ ʧ ʣʠʪʠʯ ʩʢ ʡ ʩʪʘʙʠʣʴʥ ʩʪʠ ʚ 

ʛ ʩʫʜʘʨʩʪʚ  ʠ ʪ.ʧ.. ʆʜʥʘʢ  ʚ 

ʙ ʣʴʰʠʥʩʪʚ   ʪ ʯ ʩʪʚ ʥʥʳʭ ʤ ʪ ʜʠʢ 

 ʮ ʥʢʠ ʢʨ ʜʠʪ ʩʧ ʩ ʙʥ ʩʪʠ ʅɽ ʫʜ ʣ ʥ  

ʜ ʣʞʥ ʛ  ʚʥʠʤʘʥʠʷ ʚ ʟʤ ʞʥ ʩʪʷʤ 

ʫʯ ʪʘ  ʪʨʘʩʣ ʚʳʭ  ʩ ʙ ʥʥ ʩʪ ʡ 

ʬʫʥʢʮʠ ʥʠʨ ʚʘʥʠʷ ʟʘ ʤʱʠʢʘ. 

ɿʥʘʯʠʪ ʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʨʘʟʨʘʙ ʪʢʫ ʚ ʧʨ ʩ ʚ  ʮ ʥʢʠ 

ʢʨ ʜʠʪ ʩʧ ʩ ʙʥ ʩʪʠ ʟʘ ʤʱʠʢ ʚ 

ʩʜ ʣʘʣʠ ʩ ʚʨ ʤ ʥʥʳ  ʵʢ ʥ ʤʠʩʪʳ 

ɿʘʧʘʜʘ ɽ. ɹʨʠʛ ʤ, ʃ. 

ɻʘʧ ʥʩʴʢʠ, ʇ.ʉ. ʈ ʫʟ, ɼʞ.ʌ. 

ʉʠʥʢʠ. ʀʩʩʣ ʜ ʚʘʥʠʶ ʚ ʧʨ ʩ ʚ 

 ʮ ʥʢʠ ʢʨ ʜʠʪ ʩʧ ʩ ʙʥ ʩʪʠ 

ʅʘ ʜʘʥʥʦʤ №ʪʘʧʝ ʨʘʟʚʠʪʠʷ 
ʥʘʙʣʶʜʘʝʪʩʷ, ʫʤʝʥʴʰʝʥʠʝ 

ʣʠʢʚʠʜʥʦʩʪʠ ʙʘʥʢʦʚ, ʨʦʩʪ 

ʜʦʣʠ ʧʨʦʙʣʝʤʥʳʭ ʢʨʝʜʠʪʦʚ ʚ 

ʢʨʝʜʠʪʥʳʭ ʧʦʨʪʬʝʣʷʭ, 

ʫʤʝʥʴʰʝʥʠʝ ʜʦʚʝʨʠʷ 

ʥʘʩʝʣʝʥʠʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ.ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʝ 

- ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʥʢʦʚʩʢʦʡ 

ʜʝ̫ʪʝʣʴʥʦʩʪʴʶ. ʄʝʥʝʜʞʤʝʥʪ 

ʙʘʥʢʦʚ - №ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠʜʝʡ, 

ʩʨʝʜʩʪʚ ʠ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʦʙʱʠʭ 

ʧʨʠʥʮʠʧʘʭ ʤʝʥʝʜʞʤʝʥʪʘ, ʥʦ 

ʧʨʠ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ ʬʠʥʘʥʩʦ 

ʚʳʭ ʫʩʣʫʛ.ɹʘʥʢʠ, ʢʘʢ ʠ - ʩʦʚʝ 

ʧʨʝʜʧʨʠʷʪʠʷ (ʬʠʨʤʳ), 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʦʙʩʪʚʝʥʥʫʶ 

ʩʪʨʘʪʝʛʠʶ, ʬʦʨʤʠʨʫʶʪ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʧʣʘʥʠʨʫʶʪ ʠ ʨʝʛʫʣʠʨʫʶʪ 

ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʫʧʨʘʚʣʝʥʠʝ 

ʧʝʨʩʦʥʘʣʦʤ ʠ ʪ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ 

ʩ ʌʨʘʥʮʠʝʡ ʧʳʪʘʶʪʩʷ 

ʧʨʦʚʝʩʪʠ ʤʝʨʳ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠʣʠ 

ʩʤʷʛʯʝʥʠʷ ʙʫʜʫʱʝʡ 

ʤʘʩʰʪʘʙʥʦʛʦ ʢʨʠʟʠʩʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ.ɿʘʤʝʪʠʤ, 

ʯʪʦ ʥʘ ʩʝʛʦʜʥʷ №ʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʩʠʣʠ 22 

ʩʪʨʘʥʳ (ʪʘʙʣ. 1.1), ʯʪʦ 

ʦʙʷʟʫʶʪʩʷ ʩʥʠʞʘʪʴ 

ʩʦʚʦʢʫʧʥʳʡ ʜʦʣʛ ʤʠʥʠʤʫʤ 

ʥʘ 5% ʝʞʝʛʦʜʥʦ [18].     

ɹʶʜʞʝʪʥʳʡ ʧʘʢʪ ʩʦʜʝʨʞʠʪ 

ʥʦʚʦʚʚʝʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʬʠʥʘʥʩʦʚʦ №ʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ: ʈʷʜ 

ʩʪʨʘʥ ɽʉ ʚʦ ʛʣʘʚʝ ʩ 

ɻʝʨʤʘʥʠʝʡ ʥʘʩʪʘʠʚʘʶʪ ʥʘ 

ʟʘʢʨʝʧʣʝʥʠʠ №ʪʦʛʦ çʟʦʣʦʪʦʛʦ 
ʧʨʘʚʠʣʘè ʥʘ ʫʨʦʚʥʝ 

ʢʦʥʩʪʠʪʫʮʠʡ ʩʪʨʘʥ 

ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ 

ʙʶʜʞʝʪʥʦʤʫ ʧʘʢʪʫ. ʆʜʥʘʢʦ ʚ 

ʩʘʤʦʤ ʇʘʢʪʝ №ʪʦʪ ʰʘʛ 
ʦʩʪʘʚʣʝʥʦ ʥʘ ʫʩʤʦʪʨʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚ; 2) ʥʦʚʘʷ ʩʭʝʤʘ 

çʘʚʪʦ ʤʘʪʠʯʥʦʛʦ èʚʚʝʜʝʥʠʝ 

ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʨʘʥʘʤ, 

ʩʨʦʢʠ.ɼʣʷ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳ ʧʝʨʚʳʡ ʠʣʠ ʚʪʦʨʦʡ 

ʅʘʨʝ, ʚʝʜʴ ʦʥʠ ʥʝ ʪʨʝʙʫʶʪ 

ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʉʮʝʥʘʨʠʡ 4 ʷʚʣʷʝʪʩʷ 

ʥʘʠʤʝʥʝʝ ʚʝʨʦʷʪʥʳʤ ʥʘ 

ʜʘʥʥʦʤ №ʪʘʧʝ, ʘ ʩʮʝʥʘʨʠʡ 5 

ʥʘʠʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʳʤ. 

ʀʤʝʥʥʦ ʥʘ №ʪʠ ʩʮʝʥʘʨʠʠ 
ʦʧʠʨʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʠʦʨʠʪʝʪʦʚ 

ʩʦʚʨʝʤʝʥʥʦʡ №ʢʦʣʦʛʠʯʝʩʢʦʡ 
ʧʦʣʠʪʠʢʠ. ɺʩʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʩʮʝʥʘʨʠʠ 

ʥʝʢʦʪʦʨʳʤ ʜʦʧʫʱʝʥʠʝʤ ʥʘ 

ʦʩʥʦʚʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ. 

ɺʧʨʦʯʝʤ, ʦʥʠ ʜʘʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʩʪʦ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʤʠʨʦʚʳʭ 

ʠʥʪʝʨʝʩʦʚ ʠ ʩʪʨʝʤʣʝʥʠʡ. 

ʉʮʝʥʘʨʠʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ 

ʚʳʰʝ, ʢʘʩʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, 

38 ʚʝʢʪʦʨʘ ʧʦʣʠʪʠʢʠ ʥʘʰʝʛʦ 

ʛʦʩʫʜʘʨʩʪʚ 

ʘ.ʆʜʥʘʢʦ, ʜʣʷ ʧʦʣʥʦ ʪʳ ʠ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʜʦʣʞʥʳ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʨʫʛʦʡ 

ʖ ʚʘʞʥ ʩʪʴ   ʨ ʣʴ ʢʨʫʧʥʳʭ 

ʥʘʣ ʛ ʧʣʘʪʝʣʴʱ ʢ ʚ ʜʣʷ 

ʛ ʩʫʜʘʨʩʪʚʝʥʥ ʡ ʨʝʛʫʣʷʪ ʨʥ ʡ 

ʧ ʣ ʪ ʢ ,  ʩ ʙʝʥʥ  ʘʢʪʫʘʣʴʥʳʤ ʥʘ 

ʩʝʛ ʜʥʷʰʥ ʡ ʤ ʤʝʥʪ ʷʚʣʷʝʪʩʷ, 

ʚ -ʧʝʨʚʳʭ,  ʟʫʯʝʥ ʝ ʪʝ ʨʝʪ ʯʝʩʢ ʭ 

 ʩʥ ʚ ʩʫʱʥ ʩʪ  ʢʨʫʧʥʳʭ 

ʥʘʣ ʛ ʧʣʘʪʝʣʴʱ ʢ ʚ   ʧʨ ʩʫ ɦʭ  ʤ 

 ʩ ʙʝʥʥ ʩʪʝʡ  ʩʫʱʝʩʪʚʣʝʥ ̫ 

ʬ ʥʘʥʩ ʚ -ʭ ʟʷʡʩʪʚʝʥʥ ʡ 

ʜʝʷʪʝʣʴʥ ʩʪ .ɺ -ʚʪ ʨʳʭ, ʩ ʟʜʘʥ ʝ   

ʟʘʢʨʝʧʣʝʥ ʝ ʤʝʪ ʜ ʢ  ʨʛʘʥ ʟʘʮ   

ʨʘʙ ʪʳ ʧ  ʥʘʣ ʛ ʚ ʤʫ ʩ ʧʨ ʚ ʞʜʝʥ ʁ 

ʙ ʟʥʝʩʘ ʪʘʢ ʭ ʩʫʙʲʝʢʪ ʚ 

ʭ ʟʷʡʩʪʚ ʚʘʥ ̫, ʩ ʮʝʣʴʶ  ʭ 

Ⱨʬʬʝʢʪ ʚʥ ʛ   ʙʩʣʫʞ ʚʘʥ ̫   

ʘʜʤ ʥ ʩʪʨ ʨ ʚʘʥ ̫ ʫʧʣʘʯ ʚʘʝʤʳʭ 

 ʤ ʥʘʣ ʛ ʚ   ʧʣʘʪʝʞʝʡ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥ ʚʣʝʥ ̫ ʢ ʥʪʨ ʣ ʨʫʶ ɦʤ  

 ʨʛʘʥʘʤ  ʧʘʨʪʥʝʨʩʢ ʭ  ʪʥ hʝʥ ʡ ʩ 

ʥ ʤ , ʯʪ  ̫ʚʣʷʝʪʩʷ  ʩʥ ʚʥʳʤ  

ʟʘʜʘʯʘʤ    ʪʨʝʙ ʚʘʥ ̫ʤ  ʅʘʣ ʛ ʚ ʛ  

ʢ ʜʝʢʩʘ. ɺ-ʪʨʝʪʴ ʭ, ʤ ʥ ʤ ʟʘʮ ̫ 

ʢ ʥʪʨ ʣ ʨʫʶ ɦʤ   ʨʛʘʥʘʤ  ʧʨʘʢʪ ʢ  

ʫʢʣ ʥʝʥ ̫  ʪ ʥʘʣ ʛ  ʙʣ ʞʝʥ ̫ 

ʢʨʫʧʥʳʤ  ʧʨʝʜʧʨ ̫ʪ ̫ʤ  

ʧ ʚʣʝʯʝʪ ʫʣʫʯʰʝʥ ʝ  ʥʚʝʩʪ ʮ  ʥʥ ʛ  

ʢʣ ʤʘʪʘ Ⱨʢ ʥ ʤ ʢ . ɺ-ʯʝʪʚʝʨʪʳʭ,, 

ʟʘʢʣʶʯ ʚ ʩ ɽʚʨ ʧʝʡʩʢ ʤ ʉ ʁʟ ʤ 

ʉ ʛʣʘʰʝʥ ʝ   ʧʘʨʪʥʝʨʩʪʚʝ   ʩ 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʦʟʚʠʪʦʢ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʚʘʞʢʦ ʧʦʛʦʜʠʪʠʩʷ ʟ 

ʪʠʤ, ʱʦ ʪʽʣʴʢʠ ʯʘʩ ʚʠʷʚʣʷʻ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʨʦʟʚʠʪʢʫ. ʊʘʢ 

ʷʢ ʧʨʠ ʮʴʦʤʫ ʚʠʢʣʶʯʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʦʟʚʠʪʢʫ. ʑʝ ʦʜʥʽʻʶ ʜʦʩʠʪʴ 

ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʻ ʧʨʦʩʪʽʨ. ʌʽʣʦʩʦʬʽʷ 

ʨʦʟʛʣʷʜʘʻ ʧʨʦʩʪʽʨ ʽ ʯʘʩ ʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ. ɿʛʽʜʥʦ 

ʬʽʣʦʩʦʬʩʴʢʦʾ ʝʥʮʠʢʣʦʧʝʜʽʾ: 

çʧʨʦʩʪʽʨ ʽ ʯʘʩ - ʟʘʛʘʣʴʥʽ 
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