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Scientific and production activity of G.V. Alcov and his companions 

Marchenko V.A.  

 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ! 

ʄʳ ʩ ʚʘʤʠ ʩʦʙʨʘʣʠʩʴ ʥʘ ʥʘʫʯʥʳʝ ʯʪʝʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʘʤʷʪʠ ʜʦʢʪʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʩʣʫʞʝʥʥʦʛʦ ʟʦʦʪʝʭʥʠʢʘ ʈʉʌʉʈ, ʣʘʫʨʝʘʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʈʌ ʚ 

ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ɻʨʠʛʦʨʠʷ ɺʣʘʜʠ-

ʤʠʨʦʚʠʯʘ ɸʣʴʢʦʚʘ. 

ɻʨʠʛʦʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʨʦʜʠʣʩʷ 13 ʬʝʚʨʘʣʷ 1931 ʛʦʜʘ ʚ ʩʝʣʦ ɸʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ɺ1949 ʛʦʜʫ ʦʢʦʥʯʠʣ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʠʡ ʟʦʦʚʝʪʝʨʠʥʘʨʥʳʡ ʪʝʭʥʠʢʫʤ, ʚ 1956 ʛʦʜʫ ʩ ʦʪʣʠʯʠʝʤ 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ, ʘ ʚ 1960 ʛʦʜʫ ʚʳʩʰʫʶ ʰʢʦʣʫ ʦʚʮʝʚʦʜʦʚ-

ʙʦʥʠʪʝʨʦʚ ʧʨʠ ɺʩʝʩʦʶʟʥʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʦʚʮʝʚʦʜʩʪʚʘ ʠ ʢʦʟʦʚʦʜʩʪʚʘ. 

ʉ 1956 ʧʦ 1976 ʛʦʜʳ ʨʘʙʦʪʘʣ ʚ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ 

ʩʪʘʥʮʠʠ, ʩʥʘʯʘʣʘ ʚ ʜʦʣʞʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʟʘʪʝʤ ʟʘʤʝʩʪʠʪʝʣʷ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯ-

ʥʦʡ ʨʘʙʦʪʝ ʠ ʜʠʨʝʢʪʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ. 1976-1994 ʛʦʜʳ ʙʳʣ ʥʘʟʥʘ-

ʯʝʥ ʟʘʚʝʜʫʶʱʠʤ ɸʣʪʘʡʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ ʧʫʭʦʚʦʛʦ ʢʦʟʦʚʦʜʩʪʚʘ ɺʩʝʩʦʶʟʥʦʛʦ ʅʀʀ ʦʚʮʝʚʦʜ-

ʩʪʚʘ ʠ ʢʦʟʦʚʦʜʩʪʚʘ ɺɸʉʍʅʀʃ. ɸ ʩ 1994 ʧʦ 2008 ʛʦʜʳ ʨʘʙʦʪʘʣ ʟʘʚʝʜʫʶʱʠʤ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʢʦʟʦʚʦʜʩʪʚʘ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɸʣʴʢʦʚ ɻ.ɺ. ʚ 1999 ʛʦʜʫ ʟʘʱʠʪʠʣ ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʪʝʤʫ çʇʨʦʜʫʢʪʠʚʥʳʝ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʟ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʫʭʦʚʦʡ ʧʦʨʦʜʳè, ʘ ʚ 2001 ʛʦʜʫ - ʜʦʢʪʦʨ-

ʩʢʫʶ ʥʘ ʪʝʤʫ çɺʳʚʝʜʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʦʨʦʜʳ ʧʫʭʦʚʳʭ ʢʦʟè.  

ɺ ʪʝʯʝʥʠʝ 10 ʣʝʪ ɻʨʠʛʦʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʙʳʣ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʝʢʮʠʠ ʢʦʟʦʚʦʜʩʪʚʘ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʉʦʚʝʪʘ ʧʦ ʩʝʣʝʢʮʠʠ ʦʚʝʮ ʠ ʢʦʟ ʧʨʠ ɺɸʉʍʅʀʃ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʩʝʜʘ-

ʪʝʣʝʤ ʉʦʚʝʪʘ ʧʦ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʩ ʢʦʟʘʤʠ ʧʫʭʦʚʳʭ ʠ ʰʝʨʩʪʥʳʭ ʧʦʨʦʜ ʧʨʠ ʈʦʩʧʣʝʤʦʙʲ-

ʝʜʠʥʝʥʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ, ʷʚʣʷʣʩʷ ʯʣʝʥʦʤ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʨʝʩ-

ʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʉʦʚʝʪʘ. ʀʤ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 105 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ. 

ʉ 1956 ʛʦʜʘ ɻ.ɺ. ɸʣʴʢʦʚ ʧʨʦʜʦʣʞʠʣ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʢʦʟʦʚʦʜ-

ʩʪʚʫ, ʥʘʯʘʪʫʶ ʚ 1938 ʛʦʜʫ ʃ.ɺ. ʆʢʫʣʠʯ-ʂʦʟʘʨʠʥʦʡ, ʢʦʪʦʨʘʷ ʫʚʝʥʯʘʣʘʩʴ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʡ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʡ ʧʦʨʦʜʳ ʢʦʟ. ʉʦʟʜʘʥʠʝ ʧʦʨʦʜʳ ʧʨʦʪʝʢʘʣʦ ʚ 2 ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚ ʬʝʚʨʘʣʝ 

1967 ʛʦʜʘ ʂʦʤʠʩʩʠʷ ʄʉʍ ʉʉʉʈ ʦʙʩʣʝʜʦʚʘʣʘ ʣʫʯʰʠʝ ʩʪʘʜʘ ʢʦʟ, ʜʘʣʘ ʠʤ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʠ 

ʧʨʠʟʥʘʣʘ ʥʝʦʙʭʦʜʠʤʳʤ ʚʥʝʩʪʠ ʚ ʅʊʉ ʄʉʍ ʉʉʉʈ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʧʨʠʟʥʘʥʠʠ ʥʦʚʦʡ ʧʦʨʦʜʥʦʡ 

ʛʨʫʧʧʳ ʧʫʭʦʚʳʭ ʢʦʟ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʝʡ ʥʘʠʤʝʥʦʚʘʥʠ ̫çɻʦʨʥʦʘʣʪʘʡʩʢʘʷè (ʫʪʚʝʨʞʜʝʥʘ ʚ ʄʉʍ 

ʈʉʌʉʈ ʚ 1968 ʛ. ʧʨʠʢʘʟ ˉ 103 ʦʪ 05.05.1968 ʛ.). 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʜʦʣʞʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʫʭʦʚʳʭ ʢʦʟ ʛʦʨʥʦʘʣ-

ʪʘʡʩʢʦʡ ʧʦʨʦʜʥʦʡ ʛʨʫʧʧʳ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʢʦʟ 1 ʢʣʘʩʩʘ, ʪʠʧʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʩʝʨʚʘʪʠʟʤʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. ɹʳ-

ʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʘʧʨʦʙʘʮʠʠ ʧʷʪʴ ʣʠʥʠʡ ʢʦʟ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʦʨʦʜʥʦʡ 

ʛʨʫʧʧʳ, ʩʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʢʦʟʘ-

ʤʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʢʦʟ ʚ ʧʝʨʠʦʜ ʩ 1968 ʧʦ 1978 ʛʦʜʳ ʚʦʟʨʦʩʣʘ ʚ ʜʚʘ ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʘ 158 ʪʳʩ. 

ʛʦʣʦʚ. ʉʨʝʜʥʠʡ ʥʘʯʝʩ ʧʫʭʘ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 46,9 % ʠ ʜʦʩʪʠʛ 470 ʛ. ʅʘʣʠʯʠʝ ʧʣʝʤʝʥʥʳʭ ʢʦʟ, 

ʫʨʦʚʝʥʴ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʥʘʩʣʝʜʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʠʣʠ 

ʩʪʘʚʠʪʴ ʚ 1982 ʛʦʜʫ ʧʝʨʝʜ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦ-

ʧʨʦʩ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʢʦʟ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʦʨʦʜʥʦʡ ʛʨʫʧʧʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʨʦʜʦʡ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɻ.ɺ. ɸʣʴʢʦʚʘ ʢʦʣʣʝʢʪʠʚʦʤ ʫʯʝʥʳʭ-ʢʦʟʦʚʦʜʦʚ ʦʩʫʱʝʩʪʚʣʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

- ɺ.ʀ. ʇʠʢʘʣʦʚ ʚʧʝʨʚʳʝ ʚ ʧʫʭʦʚʦʤ ʢʦʟʦʚʦʜʩʪʚʝ ʠʟʫʯʘʣ ʚʣʠʷʥʠʝ ʮʠʢʣʦʬʦʩʬʘʥʘ ʥʘ 

ʣʠʥʴʢʫ ʧʫʭʘ ʫ ʢʦʟ. ɹʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʟʘ ʚʚʝʜʝʥʠʷ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ (25-30 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ 
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ʤʘʩʩʳ), ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘ 12-13 ʜʝʥʴ ʩʚʦʙʦʜʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʫʭʘ ʙʝʟ ʚʳʧʘʜʝʥʠʷ ʦʩʪʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʨʠ ʯʝʩʢʝ ʧʫʭʘ ʚ 2-3 ʨʘʟʘ.  

- ɺ.ʅ. ʊʘʜʳʢʠʥ ʠʟʫʯʘʣ ʚʦʧʨʦʩʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʫʭʘ ʤʦʣʦʜʥʷʢʘ ʢʦʟ ʨʘʟ-

ʥʳʭ ʩʨʦʢʦʚ ʢʦʟʣʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʢʦʟʣʝʥʠʷ ï ʤʘʨʪ 

ʤʝʩʷʮ. ɺ 1999-2002 ʛʦʜʳ ʦʥ ʧʨʦʚʦʜʠʣ ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʧʣʝʤʝʥʥʦʛʦ ʩʪʘʜʘ ʢʦʟ ʚʳʩʦʢʦʛʦʨ-

ʥʦʛʦ ʪʠʧʘ (ʧ=1900 ʛʦʣ.). ʅʘʢʦʧʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʦʚʳʭ ʪʠʧʦʚ ʢʦʟ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʦʪʙʦʨʘ ʠ ʧʦʜʙʦʨʘ. ʀʟʫʯʘʣʘʩʴ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʨʳʭ ʧʫʭʦ-

ʚʳʭ ʢʦʟ. 

- ɸ.ʀ. ʏʠʢʘʣʝʚ ʚʧʝʨʚʳʝ ʥʘ ʢʦʟʘʭ ʠʩʧʦʣʴʟʦʚʘʣ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ 

(ʧʦʧʦʥʳ), ʧʨʝʜʦʭʨʘʥʷʶʱʠʝ ʰʝʨʩʪʥʳʡ ʧʦʢʨʦʚ ʦʪ ʟʘʩʦʨʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʧʨʠʤʝʩʷʤʠ ʠ ʧʦʪʝʨʴ ʧʨʠ ʣʠʥʴʢʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʯʠʩʪʦʛʦ ʚʦʣʦʢʥʘ ʠ 

ʧʦʚʳʰʝʥʠʶ ʥʘʯʝʩʘ ʧʫʭʘ ʜʦ 35 %. 

- ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʥʦʚʦʡ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʙʦʥʠʪʠʨʦʚʢʝ ʢʦʟ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʦʨʦ-

ʜʳ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʧʣʝʤʝʥʥʳʝ ʢʘ-

ʯʝʩʪʚʘ ʢʦʟ. ɺ ʨʘʟʨʘʙʦʪʢʝ ʠʥʩʪʨʫʢʮʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ɺʅʇʆ ʧʦ ʧʣʝʤʝʥʥʦʤʫ ʜʝʣʫ ʚ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʝ ɻʦʩʘʛʨʦʧʨʦʤʘ ʉʉʉʈ, ɺʅʀʀʆʂ, ɸʣʪʘʡʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ɺʅʀʀʆʂ, ʂʠʨʛʠʟʩʢʠʡ 

ʅʀʀɾɺ, ʂʘʟʘʭʩʢʠʡ ʅʀʊʀʆ, ʆʨʝʥʙʫʨʛʩʢʠʡ ʅʀʀʉʍ, ʋʟʙʝʢʩʢʠʡ ʅʀʀɾ. 

- ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʅʇʂ çʎʅʀʀʐʝʨʩʪʴè ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʊʋ ʥʘ ʢʣʘʩ-

ʩʠʨʦʚʘʥʥʳʡ, ʥʝʤʳʪʳʡ, ʦʙʝʟʚʦʣʦʰʝʥʥʳʡ ʢʦʟʠʡ ʧʫʭ. 

- ʇʦ ʧʦʨʫʯʝʥʠʶ ɼʝʧʘʨʪʘʤʝʥʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʣʝʤʝʥʥʦʛʦ ʜʝʣʘ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩ-

ʩʠʠ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʠʩʧʳʪʘʥʠʶ ʠ ʦʭʨʘʥʝ ʩʝʣʝʢʮʠʦʥ-

ʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚʧʝʨʚʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʢʦʟʦʚʦʜʩʪʚʘ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ 

ʅʀʀʉʍ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʧʦʨʦʜ ʢʦʟ ʥʘ ʦʪʣʠʯʠʤʦʩʪʴ, ʦʜʥʦʨʦʜ-

ʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ.  

- ʉʦʚʤʝʩʪʥʦ ʩ ʄʠʥʩʝʣʴʭʦʟʦʤ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʎʝʣʝʚʦʡ ʧʨʦʛʨʘʤ-

ʤʳ çʂʦʟʳ ʉʠʙʠʨʠè, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʟ, ʧʦʣʫʯʝʥʠʝ ʧʨʦ-

ʜʫʢʮʠʠ ʢʦʟʦʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʮʠʢʣʦʤ ʦʪ ʨʘʟʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʜʦ ʛʦ-

ʪʦʚʳʭ ʠʟʜʝʣʠʡ ʠʟ ʧʫʭʘ, ʰʝʨʩʪʠ, ʢʦʞʥʦ-ʤʝʭʦʚʦʛʦ ʩʳʨʴʷ.  

- ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʢʦʟʴʝʛʦ ʧʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʥʘ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʧʝʨʝʨʘʙʘ-

ʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʘʟʨʘʙʦʪʘʥ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 2260-2006 ʠ ʊʋ ï 

8357-001-00302250-2007, ʧʦʜʛʦʪʦʚʣʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʢʦʟʴʠʭ ʰʝʨʩʪʷʥʳʭ ʚʦʣʦʢʦʥ, ʘ ʜʣʷ ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ - ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʧʦʥ ʥʘ ʧʫʭʦʚʳʭ ʢʦʟʘʭ. 

- ʉʦʟʜʘʥʳ ʜʚʘ ʚʥʫʪʨʠʧʦʨʦʜʥʳʭ ʪʠʧʘ ʩʝʨʳʭ ʠ ʙʝʣʳʭ ʢʦʟ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʫʭʦʚʦʡ ʧʦ-

ʨʦʜʳ. ʇʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ ʠ ʘʚʪʦʨʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘ ʩʝʣʝʢʮʠʦʥʥʦʝ ʜʦʩʪʠʞʝʥʠʝ - ʩʝʤʠʥ-

ʩʢʠʡ ʠ ʯʫʡʩʢʠʡ ʪʠʧr ʧʫʭʦʚʳʭ ʢʦʟ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʦʨʦʜʳ. 

- ʇʨʠ ʫʯʘʩʪʠʠ ʫʯʝʥʳʭ ʄʦʩʢʦʚʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷ-

ʟʝʚʘ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʄʠʥʩʝʣʴʭʦʟʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ɻʆʉʊʘ ʥʘ ʢʦʟʴʠ 

ʰʢʫʨʳ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʰʢʫʨʳ ʜʦʤʘʰʥʠʭ ʢʦʟ ʚʩʝʭ ʧʦʨʦʜ, ʨʘʟʚʦʜʠʤʳʭ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺʚʝʜʝʥʠʝ ʚ ʜʝʡʩʪʚʠʝ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʝʨʚʠʯ-

ʥʫʶ ʩʦʨʪʠʨʦʚʢʫ ʠ ʦʮʝʥʢʫ ʢʦʟʴʝʛʦ ʤʝʭʦʚʦʛʦ ʠ ʢʦʞʝʚʝʥʥʦʛʦ ʩʳʨʴʷ. 

ʆʛʨʦʤʥʘʷ ʨʘʙʦʪʘ, ʧʨʦʜʝʣʘʥʥʘʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɻ.ɺ. ɸʣʴʢʦʚʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʛʦʩʫ-

ʜʘʨʩʪʚʦʤ. ɿʘ ʚʳʚʝʜʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʦʨʦʜʳ ʧʫʭʦʚʳʭ ʢʦʟ ʩʦʪʨʫʜ-

ʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʠ ʧʫʭʦʚʦʛʦ ʢʦʟʦʚʦʜʩʪʚʘ ʆʢʫʣʠʯ-ʂʦʟʘʨʠʥʦʡ ʃ.ɺ., ɸʣʴʢʦʚʫ ɻ.ɺ., ʊʘʜʳʢʠʥʫ 

ɺ.ʅ., ʄʘʥʞʠʥʫ ɺ.ʃ., ʂʨʘʩʢʦʚʦʡ ɿ.ʂ., ʩʧʝʮʠʘʣʠʩʪʘʤ ʊʫʡʤʝʰʝʚʫ ʂ.ʂ., ʂʫʨʜ̫ ʧʦʚʫ ʄ., ʐʘʨʪʣʘ-

ʥʦʚʫ ʏ. ʧʨʠʩʫʞʜʝʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʝʤʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 1997 ʛʦʜʘ ʚ ʦʙʣʘʩʪʠ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ.  

ʆʥ ʷʚʣʷʝʪʩʷ ʩʦʘʚʪʦʨʦʤ 4 ʘʚʪʦʨʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ ʧʘʪʝʥʪʦʚ. ɻʨʠʛʦʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʥʘʛʨʘʞʜʝʥ ʆʨʜʝʥʦʤ çɿʥʘʢ ʇʦʯʝʪʘè, ʖʙʠʣʝʡʥʦʡ ʤʝʜʘʣʴʶ çɿʘ ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜè, çʉʝʨʝʙʨʷ-

ʥʦʡ ʤʝʜʘʣʴʶ ɺɼʅʍè, ʟʥʘʢʦʤ çʆʪʣʠʯʥʠʢ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè ʠ ʟʥʘʢʘʤʠ çʇʦʙʝʜʠʪʝʣʴ ʩʦʮʠ-

ʘʣʠʩʪʠʯʝʩʢʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷè 1973 ʠ 1974 ʛʦʜʦʚ, ʤʝʜʘʣʴʶ çɺʝʪʝʨʘʥ ʪʨʫʜʘè ʠ ʤʝʜʘʣʴʶ ʚ 
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ʯʝʩʪʴ 60-ʣʝʪʠʷ ʩʦ ʜʥʷ ʧʦʙʝʜʳ ʚ ɺʆɺ, ʝʤʫ ʧʨʠʩʚʦʝʥʦ ʧʦʯʝʪʥʦʝ ʟʚʘʥʠʝ çɿʘʩʣʫʞʝʥʥʳʡ ʟʦʦʪʝʭ-

ʥʠʢ ʈʉʌʉʈè, ʦʥ ʪʘʢʞʝ ʥʘʛʨʘʞʜʝʥ ʇʦʯʝʪʥʦʡ ɻʨʘʤʦʪʦʡ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʄʅʈ ʠ ʖʙʠʣʝʡ-

ʥʦʡ ʤʝʜʘʣʴʶ ʚ ʯʝʩʪʴ 60-ʣʝʪʠʷ ʄʅʈ ʟʘ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʘ 

ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʄʦʥʛʦʣʠʷ ʥʘ 1976-1990 ʛʦʜʳ. 

ɺ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ (ʩ 1993 ʛ. ɻʦʨʥʦ-

ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ) ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʨʘʙʦʪʘʣʠ 

ʤʥʦʛʠʝ ʚʠʜʥʳʝ ʫʯʝʥʳʝ, ʧʨʠʯʝʤ ʠʤʝʥʘ ʪʘʢʠʭ, ʢʘʢ ʐ.ɸ. ʄʢʨʪʯʘʥ, ɺ.ʀ. ʂʦʧʳʨʠʥ, ɸ.ʌ. ʄʝʡʩ-

ʥʝʨ, ɺ.ɺ. ʀʚʘʥʦʚʘ, ʀ.ʄ., ʀ.ʄ. ʃʶʙʠʤʦʚ, ɼ.ʀ. ʏʝʣʳʰʝʚ, ʌ.ʄ. ɼʦʙʨʦʛʦʨʩʢʠʡ, ɺ.ɸ. ʏʫʣʢʠʥʘ ʠ 

ʜʨ. ʠʟʚʝʩʪʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ, ʥʦ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. 

ɸ.ʌ. ʄʝʡʩʥʝʨ ʠ ɸ.ʀ. ʀʚʘʥʦʚʩʢʠʡ ʝʱʝ ʚ ʧʨʝʜʚʦʝʥʥʳʝ ʛʦʜʳ ʟʘʥʠʤʘʣʠʩʴ ʟʝʤʣʝʜʝʣʴʯʝ-

ʩʢʠʤ ʦʩʚʦʝʥʠʝʤ ʚʳʩʦʢʦʛʦʨʥʳʭ ʏʫʡʩʢʦʡ ʠ ʂʫʨʘʡʩʢʦʡ ʩʪʝʧʝʡ. 

ɼ.ʀ.ʏʝʣʳʰʝʚʳʤ ʠ ɸ.ɺ.ʆʜʠʥʮʦʚʳʤ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥʳ ʟʠʤʥʠʝ ʧʘʩʪʙʠʱʘ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʨʘʡʦʥʦʚ: ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʠ ʧʨʝʜʣʦʞʝʥʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʝʡ ʨʘʙʦʪʳ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʚ ʠʟʜʘʥʥʦʡ ʚ 1947 ʛʦʜʫ ʤʦʥʦʛʨʘʬʠʠ çɿʠʤʥʠʝ 

ʧʘʩʪʙʠʱʘ ʠ ʟʠʤʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʢʦʪʘ ʚ ʂʦʰ-ɸʛʘʯʩʢʦʤ ʘʡʤʘʢʝ ʆʡʨʦʪʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘ-

ʩʪʠè. 

ʄ.ɽ.ɿʦʣʦʪʦʚʳʤ ʚ ʧʷʪʠʜʝʩʷʪʳʝ ʛʦʜʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʝʩʪʥʳʝ ʛʠʙʨʠʜʥʳʝ ʬʦʨʤʳ ʢʫʢʫ-

ʨʫʟʳ (ʞʝʣʪʘʷ) ʢʨʘʩʥʦʧʣʝʥʯʘʪʘʷ, ʙʝʣʦ-ʢʨʝʤʦʚʘʷ, ʙʝʣʦ-ʤʦʟʘʠʯʥʘʷ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʧʨʠ ʚʳʩʦʢʦʤ 

ʫʨʦʞʘʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (500 ʮ) ʜʘʚʘʣʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʠʤʝʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 95-100 ʜʥʝʡ. 

ɺ.ʀ. ʂʦʧʳʨʠʥʳʤ ʠ ɽ.ʂ. ʉʤʘʛʠʥʦʡ ʚʳʜʝʣʝʥʳ ʠ ʚʚʝʜʝʥʳ ʚ ʢʫʣʴʪʫʨʫ: ʢʣʝʚʝʨ ʢʨʘʩʥʳʡ ʠ 

ʨʦʟʦʚʳʡ, ʵʩʧʘʨʮʝʪ ʩʠʙʠʨʩʢʠʡ, ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, ʦʚʩʷʥʥʠʮʘ ʣʫʛʦʚʘʷ ʠ ʜʨ. ʈʘʟʨʘʙʦʪʘʥʘ ʠʭ 

ʘʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡ ʩʝʥʘ 30-80 ʮ/ʛʘ. 

ʂʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ɺ.ɸ. ʏʫʣʢʠʥʘ ʥʘ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʚʦʟʛʣʘʚʣʷʣʘ ʣʘʙʦʨʘ-

ʪʦʨʠʶ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʅʳʥʝ ʦʥʘ ʧʨʦʬʝʩʩʦʨ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɼʦʢʪʦʨʦʤ ʩ.-ʭ. ʥʘʫʢ ɺ.ɺ. ʀʚʘʥʦʚʦʡ ʠ ʢʘʥʜʠʜʘʪʦʤ ʩ.-ʭ. ʥʘʫʢ ʀ.ʄ. ʃʶʙʠʤʦʚʳʤ ʚʧʝʨʚʳʝ 

ʚ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʣʦʜʦʚʠʪʳʝ ʛʠʙʨʠʜʥʳʝ ʙʳʢʠ ʤʝʞʜʫ 

ʢʨʫʧʥʳʤ ʨʦʛʘʪʳʤ ʩʢʦʪʦʤ ʠ ʷʢʘʤʠ. ɻʠʙʨʠʜʥʳʝ ʙʳʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʨʘʟʚʝʜʝʥʠʷ ʧʦʤʝʩʝʡ 

ʩʠʤʤʝʥʪʘʣʴʩʢʦʛʦ ʩʢʦʪʘ ʠ ʷʢʦʚ çʚ ʩʝʙʝè, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʞʠʨʥʦʤʦʣʦʯ-

ʥʳʭ ʩʪʘʜ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʘʥʜʠʜʘʪʦʤ ʩ.-ʭ. ʥʘʫʢ ɺ.ɼ. ɻʘʡʜʳʰʝ-

ʚʦʡ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʛʠʙʨʠʜʠʟʘʮʠʠ ʷʢʘ ʩ ʤʷʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʉʪʘʨʰʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʃ.ɺ. ʆʢʫʣʠʯ-ʂʘʟʘʨʠʥʦʡ ʚ ʪʨʠʜʮʘʪʳʝ ʛʦʜʳ ʙʳʣʦ ʧʦ-

ʣʦʞʝʥʦ ʥʘʯʘʣʦ ʧʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʦʚʮʝʚʦʜʩʪʚʘ ʠ ʢʦʟʦʚʦʜʩʪʚʘ ʚ ʚʳʩʦʢʦʛʦʨ-

ʥʦʡ ʟʦʥʝ ʨʝʩʧʫʙʣʠʢʠ. ʆʥʘ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣʘ ʟʘʚʝʟʝʥʥʳʭ ʧʨʠʜʦʥʩʢʠʭ ʢʦʟʣʦʚ ʜʣʷ ʫʣʫʯʰʝ-

ʥʠʷ ʤʝʩʪʥʳʭ ʢʦʟ, ʘ ʪʘʢʞʝ ʪʦʥʢʦʨʫʥʥʳʭ ʠ ʮʠʛʘʡʩʢʠʭ ʙʘʨʘʥʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʛʨʫʙʦʰʝʨʩʪʥʳʭ 

ʦʚʝʮ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʵʪʘ ʨʘʙʦʪʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʦʜʦʣʞʝʥʠʝ. 

ʇʦ ʦʚʮʝʚʦʜʩʪʚʫ ʢʘʥʜʠʜʘʪʦʤ ʩ.-ʭ. ʥʘʫʢ ʌ.ʄ. ɼʦʙʨʦʛʦʨʩʢʠʤ ʚ ʩʦʚʭʦʟʝ çʊʝʥʴʛʠʥʩʢʠʡè 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦʨʦʜʥʘʷ ʛʨʫʧʧʘ ʦʚʝʮ ʘʣʪʘʡʩʢʘʷ ʛʦʨʥʘʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʵʪʫ ʨʘʙʦʪʫ ʧʨʦʜʦʣʞʠʣʠ 

ɺ.ʌ. ɺʦʩʪʨʠʢʦʚ ʠ ɺ.ɻ. ʐʘʜʨʠʥ. ʉʝʡʯʘʩ, ʵʪʦ ʦʜʥʦ ʠʟ ʣʫʯʰʠʭ ʩʪʘʜ ʧʦʣʫʪʦʥʢʦʨʫʥʥʳʭ ʦʚʝʮ 

ʰʝʨʩʪʥʦ-ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ: ɻ.ɺ. ɸʣʴʢʦʚʳʤ, ɺ.ʅ. ʊʘʜʳʢʠʥʳʤ, ɺ.ʃ. ʄʘʥʞʠʥʳʤ ʚ ʚʳʩʦ-

ʢʦʛʦʨʥʦʡ ʟʦʥʝ (ʢʦʣʭʦʟ çʄʫʭʦʨ-ʊʘʨʭʘʪʘè) ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʷ ʪʝʣʝʥʛʠʪʩʢʠʭ ʦʚʝʮ ʩ ʙʘ-

ʨʘʥʘʤʠ ʘʣʪʘʡʩʢʦʡ ʪʦʥʢʦʨʫʥʥʦʡ ʠ ʮʠʛʘʡʩʢʦʡ ʧʦʨʦʜ ʩʦʟʜʘʥʦ ʧʣʝʤʝʥʥʦʝ ʩʪʘʜʦ ʰʝʨʩʪʥʦ-

ʤʷʩʥʳʭ ʦʚʝʮ ʢʨʝʧʢʦʡ ʢʦʥʩʪʠʪʫʮʠʠ ʩ ʦʛʨʫʙʣʝʥʥʦʡ ʧʦʣʫʪʦʥʢʦʡ ʰʝʨʩʪʴʶ. ʕʪʠ ʞʠʚʦʪʥʳʝ, ʠʤʝʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʨʘʟʚʝʜʝʥʠʶ ʚ ʚʳʩʦʢʦʛʦʨ-

ʥʦʡ ʟʦʥʝ ʧʨʠ ʢʨʫʛʣʦʛʦʜʦʚʦʤ ʧʘʩʪʙʠʱʥʦʤ ʩʦʜʝʨʞʘʥʠʠ. 

ɺ ʭʦʟʷʡʩʪʚʘʭ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʢʘʥʜʠʜʘʪʦʤ ʩ.-ʭ. ʥʘʫʢ ʃ.ʈ. ʌʝʜʦʨʝʝʚʦʡ ʚ ʩʦ-

ʜʨʫʞʝʩʪʚʝ ʩ ʤʝʩʪʥʳʤʠ ʞʠʚʦʪʥʦʚʦʜʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʷ ʧʦʤʝʩʥʳʭ ʪʦʥʢʦʨʫʥʥʳʭ 

ʛʨʫʙʦʰʝʨʩʪʥʳʭ ʦʚʝʮ ʩ ʤʷʩʦʰʝʨʩʪʥʳʤʠ ʙʘʨʘʥʘʤʠ ʨʦʤʥʠ-ʤʘʨʰ ʠ ʣʠʥʢʦʣʴʥ ʩʦʟʜʘʥ ʤʷʩʦ-

ʰʝʨʩʪʥʳʡ ʪʠʧ ʧʦʣʫʪʦʥʢʦʨʫʥʥʳʭ ʦʚʝʮ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʭʦʨʦʰʠʤʠ ʤʷʩʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʨʠ 

ʚʳʩʦʢʦʤ ʥʘʩʪʨʠʛʝ ʰʝʨʩʪʠ. ʃ.ʈ. ʌʝʜʦʨʝʝʚʦʡ ʠ ɺ.ʌ. ɺʦʩʪʨʠʢʦʚʳʤ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʢʨʫʛ-

ʣʦʛʦʜʦʚʦʛʦ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʦʚʝʮ. ʂʘʥʜʠʜʘʪʦʤ ʩ.-ʭ. ʥʘʫʢ ʀ.ʊ ɹʘʭʪʫʰʢʠʥʳʤ ʤʥʦʛʦ 
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ʩʜʝʣʘʥʦ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʦʚʮʝʚʦʜʩʪʚʘ ʚ ʛʦʨʥʦ-ʩʪʝʧʥʦʡ ʟʦʥʝ ʠ ʩʦʟʜʘʥʠʶ 

ʧʣʝʤʝʥʥʦʛʦ ʩʪʘʜʘ ʦʚʝʮ ʚ ʗʙʦʛʘʥʩʢʦʤ ʩʦʚʭʦʟʝ. ʀ.ʊ. ɹʘʭʪʫʰʢʠʥʳʤ ʠ ʐ.ɸ. ʄʢʨʪʯʷʥʦʤ ʧʦʣʫ-

ʯʝʥʦ ʘʚʪʦʨʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʚʝʮ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʩʪʠʪʫʪʘ ʊ.ʄ. ʂʫʜʶʰʝʚʦʡ, ʃ.ʌ. ʊʨʘʥʜʳ-

ʰʝʚʦʡ, ʢʘʥʜʠʜʘʪʦʤ ʩ.-ʭ. ʥʘʫʢ ɸ.ʇ. ʂʠʩʝʣʝʚʳʤ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʝʤʳ ʢʦʨʝʥʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʨʝʩ-

ʧʫʙʣʠʢʠ. ʇʨʠʯʝʤ, ʚʧʝʨʚʳʝ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʝʥʦʢʦʩʘʭ ʊ.ʄ. ʂʫʜʶʰʝʚʦʡ ʠ ʥʘ ʧʘʩʪʙʠʱʘʭ ʃ.ʌ.ʊʨʘʥʜʳʰʝʚʦʡ. 

ʂʘʥʜʠʜʘʪʦʤ ʩ.-ʭ. ʥʘʫʢ ʅ.ʄ. ʐʫʚʝʨʦʚʳʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʚʠʜʳ ʠ ʬʦʨʤʳ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʭ ʥʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʨʝʩ-

ʧʫʙʣʠʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ɸ.ɻ. ɺʠʥʦʢʫʨʦʚʳʤ ʚ ʢʦʣʭʦʟʝ ç40 ʣʝʪ ʆʢʪʷʙʨʷè (ʂʦʰ-

ɸʛʘʯʩʢʠʡ ʨʘʡʦʥ) ʚ ʩʝʤʠʜʝʩʷʪʳʝ ʛʦʜʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʫʣʫʯʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʧʫʪʝʤ ʧʦʩʝʚʘ ʥʘ ʩʝʥʦ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʦʜʥʦʣʝʪ-

ʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (ʦʚʝʩ, ʷʯʤʝʥʴ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʦʰʝʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡ ʩʝʥʘ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʘʭ 18-20 ʮ/ʛʘ ʠ ʦʜʥʦʣʝʪʥʠʭ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʧʦ 40 ʮ/ʛʘ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʫʯʝʥʳʭ (ɸ.ɻ. ɺʠʥʦʢʫʨʦʚʘ ʠ ʊ.ʄ. ʂʫʜʶʰʝʚʦʡ ʧʦ ʋʣʘʛʘʥʫ) ʧʦʣʫʯʠʣʠ 

ʰʠʨʦʢʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʭʦʟʷʡʩʪʚʘʭ ʂʦ-hɸʛʘʯʩʢʦʛʦ ʠ ʋʣʘʛʘʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʠ ʧʦʟʚʦʣʠʣʠ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʪʴ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ. ʊʘʢ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘ ʫʚʝʣʠʯʠʣʠʩʴ ʩ 18 ʪʳʩ. ʪ 

(1971-1975 ʛʛ.) ʜʦ 41 ʪʳʩ. ʪ (1981-1985 ʛʛ.) ʠʣʠ ʚ 2,3 ʨʘʟʘ. 

ʉʪʘʨʰʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʅ.ɻ. ɸʣʴʢʦʚʦʡ ʧʨʦʚʝʜʝʥʘ ʠʥʪʨʦʜʫʢʮʠʷ ʠ ʩʝʣʝʢʮʠʷ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʜʙʦʨ ʠ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʠʭ ʩʦʨʪʦʚ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʜʣʷ ʨʘʟʥʳʭ ʟʦʥ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. ʆʥʘ ʷʚ-

ʣʷʝʪʩʷ ʩʦʘʚʪʦʨʦʤ ʚʳʚʝʜʝʥʥʦʛʦ ʠ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʘ ʢʦʟʣʷʪʥʠʢʘ (ʛʘʣʝʛʠ) ʚʦʩʪʦʯʥʦʛʦ - 

ɻʦʨʥʦʘʣʪʘʡʩʢʠʡ 87. ɹʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʠʟʫʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʣʠ ʩʦʪʨʫʜʥʠʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚʦ ʛʣʘʚʝ ʩ ʢʘʥʜʠʜʘʪʦʤ 

ʩ.-ʭ. ʥʘʫʢ ʅ.ɼ. ɾʜʘʥʦʚʦʡ. ɺ ʠʪʦʛʝ ʧʦʜʛʦʪʦʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʧʦ ʭʠʤʠʯʝ-

ʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢʦʨʤʦʚ ʠ ʠʭ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʧʦ ʚʩʝʤ ʟʦʥʘʤ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ɿʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʚʥʝʩʣʠ ʧʨʦʬʝʩʩʦʨ ɺ.ʄ. 

ɺʘʞʦʚ, ʢʘʥʜʠʜʘʪʳ ʥʘʫʢ ʃ.ʊ. ʇʫʰʢʠʥʘ, ʀ.ʀ. ʄʘʣʴʮʝʚ, ʅ.ɸ. ʂʘʯʢʳʰʝʚ, ʩʦʪʨʫʜʥʠʢʠ ɽ.ʅ. ɺʠ-

ʥʦʢʫʨʦʚʘ, ʅ.ɸ. ʇʫʰʢʠʥ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  
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ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, ʩ. ʄʘʡʤʘ, ʈʦʩʩʠʷ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʘ, ʩʠʤʤʝʥʪʘʣʴʩʢʘʷ ʧʦʨʦʜʘ, ʘʥʪʠʛʝʥ, ʯʘʩʪʦʪʘ. 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʘʜ ʩʠʤʤʝʥʪʘʣʴ-

ʩʢʦʡ ʧʦʨʦʜʳ. ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ (40-100 %) ʯʘʩʪʦʪʘ  ʘʥʪʠʛʝʥʦʚ - A2, O1, O3, A
/
2 E

/
2, E

/
3, P

/
2, C1, 

C2, W, F, H
/ 
, Z ʠ ʨʝʜʢʠʭ (0-20) ʘʥʪʠʛʝʥʦʚ:Y1, J2, J2.  ɺ ʧʨʦʮʝʩʩʝ ʛʦʣʰʪʠʥʠʟʘʮʠʠ ʚ ʩʠʤʤʝʥʪʘʣʴ-

ʩʢʦʡ ʧʦʨʦʜʝ ʩʥʠʟʠʣʘʩʴ ʯʘʩʪʦʪʘ ʘʥʪʠʛʝʥʦʚ G2, G3 ʥʘ 43,2-54,6 % (ʨ᾽0,001), ʠ ʧʦʚʳʩʠʣʘʩʴ ʯʘ-

ʩʪʦʪʥʦʩʪʴ ʘʥʪʠʛʝʥʦʚ P2, I
/
 B

/ 
,D

/
, I

/
, O

/
, C2,R1, W ʥʘ 30,6-70,7 % (ʨ᾽0,001; ʨ᾽0,01). ʀʥʜʝʢʩ ʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʩʪʘʜʘʤʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 0,9652-0,7026. 

 

The immunogenetic characteristic of Simmental cattle and its change in  

 the process of use Holsteins 
Goncharenko G.M., Grichina N.B., Plachina O.W., Syeva S.Ya.*  

Siberian Federal Scientific Centre of Agro-Bio Technologies of Russian Academy 

of Sciences Siberian Research and Development Institute of Animal Husbandry 

*Scietific Research Institute of Agricultural in Gorno-Altaisk Republic of Altai, Russia 

 

Keywords: Cow, Simmental breed, the antigen, frequency. 

Summary. The study on the genetic structure of Simmental herds was presented. The high 

(40-100%) antigens frequency - A2, O1, O3, A
/
2 E

/
2, E

/
3, P

/
2, C1, C2, W, F, H

/ 
, Z  and low frequency 

(0-20) antigens: Y1, J2, J2 is identified. In the process of use Holsteins in Simmental decreased fre-

quency antigens  G2, G3 by 43.2 -54.6% (p᾽0,001), and increased frequency of antigen P2, I
/
 B

/
, D

/
, 

I
/
, O

/
, C2,R1, W by  30.6 -70.7% (p᾽0,001; p᾽0,01). The index of genetic similary between the 

flocks was at the level of  0,9652-0,7026. 
 
ɺʚʝʜʝʥʠʝ. ʊʨʝʥʜ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʵʪʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩ-

ʩʦʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʸʨʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʩʪʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʛʨʫʧʧʳ ʢʨʦʚʠ, ʪʠʧʳ ʙʝʣʢʦʚ, ʘʥʪʠʛʝʥʳ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ, ɼʅʂ-ʤʘʨʢʸʨʳ ʠ ʜʨ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʰʥʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ 

ʨʘʙʦʪʳ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦʝ ʚʝʜʝʥʠʝ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʸʪʘ, ʢʦʥʪʨʦʣʷ ʧʨʘ-

ʚʠʣʴʥʦʩʪʠ ʟʘʧʠʩʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʦʣʦʜʥʷʢʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝ-

ʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʤʦʣʦʯʥʦʤ  ʩʢʦʪʦʚʦʜʩʪʚʝ [1-4]. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʥʷʪ ʟʘʢʦʥ ʈʌ çʆ ʧʣʝʤʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝè ˉ 

123-ʌɿ ʦʪ 3 ʘʚʛʫʩʪʘ 1995 ʛ., ʘ ʧʦʟʜʥʝʝ ʠʟʜʘʥ ʧʨʠʢʘʟ ʄʉʍ ʈʌ ˉ 402 ʦʪ 19.10.2006 ʛ., ʩʦʛʣʘʩ-

ʥʦ ʢʦʪʦʨʦʤʫ ʚʩʝ ʧʣʝʤʝʥʥʳʝ ʭʦʟʷʡʩʪʚʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʢʩ-

ʧʝʨʪʠʟʳ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʚʳ-

ʷʚʣʝʥʠʷ ʭʨʦʤʦʩʦʤʥʳʭ ʘʥʦʤʘʣʠʡ ʠ ʩʦʦʙʱʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʚ ʩʠʩʪʝʤʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʧʣʝʤʝʥʥʦʤʫ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʟʤʝʥʠʣʠʩʴ ʠ  ʚ ʢʘʯʝʩʪʚʝ 

ʘʢʪʫʘʣʴʥʳʭ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʢʪʠʢʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ: 1) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
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ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 2) ʟʜʦʨʦʚʴʝ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ; 3) ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ; 4) 

ʪʝʣʦʩʣʦʞʝʥʠʝ ʠ ʵʢʩʪʝʨʴʝʨ; 5) ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʣʝʤʝʥʥʦʡ ʦʮʝʥʢʠ [5]. 

ʆʜʥʘʢʦ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʟʘʧʠʩʠ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʨʫʧʧ ʢʨʦʚʠ ʩ ʨʘʟʚʠʪʠʝʤ ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩ-

ʥʷʝʪʩʷ ʤʠʢʨʦʩʘʪʪʝʣʠʪʥʳʤ ʘʥʘʣʠʟʦʤ, ʢʘʢ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʤ, ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʤ, ʥʦ ʪʘʢʞʝ 

ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʘʨʢʸʨʦʚ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʛʨʫʧʧ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʨʦʜ, ʣʠʥʠʡ, ʧʦʧʫʣʷʮʠʡ, ʩʝ-

ʤʝʡʩʪʚ, ʦʮʝʥʢʠ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʠ [6-9].  ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʠʤʝʝʪ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ ʛʦʣʰʪʠʥʠʟʘʮʠʠ,  ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʧʦʨʦʜ.  ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʠʩʢ ʩʚʷʟʠ ʘʣʣʝʣʝʡ  ʛʨʫʧʧ ʢʨʦʚʠ ʩ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ  ʠ ʜʦʣʛʦʣʝʪʠʝʤ ʢʦʨʦʚ [10].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʸʨʦʚ ʛʨʫʧʧʳ ʢʨʦʚʠ ʦʮʝ-

ʥʠʪʴ ʩʪʝʧʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ  

ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʛʦʣʰʪʠʥʠʟʘʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩʪʘʜʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʢʦʨʦʚʳ ʩʠʤʤʝʥʪʘʣʴ-

ʩʢʦʡ ʧʦʨʦʜʳ ʆɸ çʀʚʘʥʦʚʩʢʦʝè ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ: ʌɻʋʇ ɸʕʉʍ 

ʉʆ ʈɸʅ ʠ ʆʆʆ çʆʣʝʥʝʚʦʜè ʚ ʢʦʣʠʯʝʩʪʚʝ 471 ʛʦʣʦʚʳ. ɾʠʚʦʪʥʳʭ ʪʝʩʪʠʨʦʚʘʣʠ ʧʦ ʛʨʫʧʧʘʤ 

ʢʨʦʚʠ 8 ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʧʦʤʦʱʴʶ ʤʦʥʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʳʚʦʨʦʪʦʢ, ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʚ 

ʆɸʆ çʉʘʤʘʨʩʢʦʝè ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʝ [11]. ɸʥʘʣʠʟ ʛʝʥʦʪʠʧʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ɽɸɺ ïʣʦʢʫʩʫ ʩʦʛʣʘʩʥʦ [12]. ʀʥʜʝʢʩ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʧʦʧʫʣʷ-

ʮʠʷʤʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ [13].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʛʨʫʧ-

ʧʘʤ ʢʨʦʚʠ ʢʦʨʦʚ  ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ ʘʥʪʠʛʝʥʦʚ 

ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʜʘʭ ʠ ʠʭ ʠʟʤʝʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʛʦʣʰʪʠʥʠʟʘʮʠʠ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʀʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʜ ʩʠʤʤʝʥʪʘʣʦʚ 

 

ɸʥʪʠ-

ʛʝʥʳ 

ɿɸʆ çʀʚʘʥʦʚʩʢʦʝè ʌɻʋʇ ɸʕʉʍ 

ʉʆ ʈɸʅ 

ʆʆʆ çʆʣʝʥʝ-

ʚʦʜè ʩʠʤʤʝʥʪʘʣʳ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʤʤʝʥʪʘʣʳ 

n=150 n=109 n=52 n=160 

1 2 3 4 5 

A1 0,373Ñ0,039 0,541Ñ0,048 0,423Ñ0,069 0,769Ñ0,033 

A2 0,493Ñ0,041 0,569Ñ0,047 0,596Ñ0,068 0,813Ñ0,031 

B1 0,707Ñ0,037 0,633Ñ0,046 0,654Ñ0,066 0,325Ñ0,037 

B2 0,473Ñ0,041 0,376Ñ0,046 0,308Ñ0,064 0,181Ñ0,030 

G2 0,940Ñ0,019 0,394Ñ0,047 0,423Ñ0,069 0,475Ñ0,039 

G3 0,680Ñ0,038 0,248Ñ0,041 0,288Ñ0,063 - 

I1 0,033Ñ0,015 0,220Ñ0,040 0,269Ñ0,062 0,081Ñ0,022 

O1 0,533Ñ0,041 0,670Ñ0,045 0,635Ñ0,067 - 

O2 - 0,569Ñ0,047 0,288Ñ0,063 - 

O3 0,933Ñ0,020 0,853Ñ0,034 0,962Ñ0,027 - 

P2 0,173Ñ0,031 0,661Ñ0,045 0,712Ñ0,063 0,038Ñ0,015 

Q 0,453Ñ0,041 0,275Ñ0,043 0,346Ñ0,066 0,188Ñ0,031 

T1 - 0,422Ñ0,047 0,115Ñ0,044 0,025Ñ0,012 

T2 0,073Ñ0,021 0,780Ñ0,040 0,096Ñ0,041 0,063Ñ0,019 

Y1 0,100Ñ0,024 0,165Ñ0,036 0,077Ñ0,037 - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 1  

1 2 3 4 5 

Y2 - 0,202Ñ0,038 0,308Ñ0,064 0,725Ñ0,035 

A
/
1 - 0,358Ñ0,046 0,231Ñ0,058 - 

A
/
2 0,460Ñ0,041 0,578Ñ0,047 0,558Ñ0,069 0,700Ñ0,036 

B
/
 0,400Ñ0,040 0,771Ñ0,040 0,673Ñ0,065 0,144Ñ0,028 

D
/
 0,587Ñ0,040 0,972Ñ0,016 0,865Ñ0,047 0,356Ñ0,038 

E
/
2 0,580Ñ0,040 0,486Ñ0,048 0,500Ñ0,069 - 

E
/
3 - 0,752Ñ0,041 0,769Ñ0,058 0,956Ñ0,016 

G
/
 - 0,927Ñ0,025 0,846Ñ0,050 0,338Ñ0,037 

I
/
 0,173Ñ0,031 0,321Ñ0,045 0,269Ñ0,062 0,275Ñ0,035 

J
/
2 0,320Ñ0,038 0,248Ñ0,41 0,308Ñ0,064 - 

O
/
 0,273Ñ0,036 0,734Ñ0,042 0,538Ñ0,069 0,256Ñ0,035 

P
/
2 0,460Ñ0,041 0,954Ñ0,020 0,885Ñ0,044 - 

Q
/
 0,433Ñ0,040 0,505Ñ0,048 0,654Ñ0,066 0,475Ñ0,039 

Y
/
 0,840Ñ0,030 0,761Ñ0,041 0,635Ñ0,067 0,063Ñ0,019 

G
//
 0,880Ñ0,027 0,890Ñ0,030 0,846Ñ0,050 0,275Ñ0,035 

C1 0,527Ñ0,041 0,642Ñ0,046 0,558Ñ0,069 0,431Ñ0,039 

C2 0,600Ñ0,040 0,936Ñ0,023 0,885Ñ0,044 0,550Ñ0,039 

E - 0,615Ñ0,047 0,558Ñ0,069 0,463Ñ0,039 

R1 0,033Ñ0,015 0,339Ñ0,045 0,154Ñ0,050 0,375Ñ0,038 

R2 - 0,771Ñ 0,040 0,654Ñ0,066 - 

W 0,587Ñ0,040 0,972Ñ 0,016 0,923Ñ0,037 0,750Ñ0,034 

X1 - 0,376 Ñ0,046 0,135Ñ0,047 0,025Ñ0,012 

X2 0,647Ñ0,039 0,376Ñ 0,046 - 0,313Ñ0,037 

L
/
 0,507Ñ0,041 0,716Ñ 0,043 0,346Ñ0,066 0,300Ñ0,036 

F - 0,963Ñ 0,018 0,923Ñ0,037 0,956Ñ0,016 

V 0,260Ñ0,036 0,385Ñ 0,047 0,135Ñ0,047 0,281Ñ0,036 

J2 0,020Ñ0,011 0,183Ñ 0,037 0,019Ñ0,019 0,406Ñ0,039 

L 0,880Ñ0,027 0,789Ñ 0,039 0,827Ñ0,052 0,388Ñ0,039 

S1 0,253Ñ0,036 0,220Ñ 0,040 0,058Ñ0,032 0,281Ñ0,036 

S2 0,293Ñ0,037 0,404Ñ 0,047 0,442Ñ0,069 - 

H
/
 - 0,963Ñ 0,018 1,000Ñ0,000 0,625Ñ0,038 

H
//
 0,980Ñ0,011 - - 0,056Ñ0,018 

U
/
 0,647Ñ0,039 0,092Ñ 0,028 0,019Ñ0,019 0,163Ñ0,029 

U
//
 0,033Ñ0,015 0,165Ñ 0,036 0,115Ñ0,044 0,038Ñ0,015 

Z 0,480Ñ0,41 0,761Ñ 0,041 0,788Ñ0,057 0,450Ñ0,039 

ç-è ʘʥʪʠʛʝʥ ʥʝ ʠʩʩʣʝʜʦʚʘʣʩʷ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʞʜʦʝ ʩʪʘʜʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ ʯʘʩʪʦʪ 

ʘʥʪʠʛʝʥʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʘʥʪʠʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʭʦʜʩʪʚʦ. ʂ ʯʠʩʣʫ ʯʘ-

ʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʘʥʪʠʛʝʥʦʚ (40-100 %) ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʘʥʪʠʛʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʚʩʝʭ ʩʪʘʜ: A2, O1, O3, A
/
2 E

/
2, E

/
3, P

/
2, C1, C2, W, F, H

/
, Z. ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʘʥʪʠʛʝʥʳ (0-20) 

ʚʦ ʚʩʝʭ ʩʪʘʜʘʭ: Y1, J2, J2.  

ʉʪʘʜʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʧʦʨʦʜʳ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʢʨʦʚʠ. ʅʘʧʨʠʤʝʨ,  ʘʥʪʠʛʝʥʳ B1,  B2, P2 Q, T1, D
/
, G

//
 ʫ ʢʦʨʦʚ ʩʪʘʜʘ çʆʣʝʥʝ-

ʚʦʜè ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʪʘʜʘʭ. 

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ ʤʘʨʢʝʨʦʚ ʛʨʫʧʧ ʢʨʦʚʠ ʫ ʩʠʤʤʝʥʪʘʣʦʚ, ʧʦʜ-

ʚʝʨʛʥʫʪʳʭ ʛʦʣʰʪʠʥʠʟʘʮʠʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ ʩʠʤʤʝʥʪʘʣʘʤʠ ʫ ʛʦʣʰʪʠʥʠʟʠ-

ʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ  ʯʘʩʪʦʪʘ ʘʥʪʠʛʝʥʦʚ  G2, G3 ʥʘ  43,2 -54,6 % (ʨ᾽0,001),  
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ʠ  Q, X2 (17,8 ï 27,1 %)  (ʨ᾽0,001; ʨ᾽0,01). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʵʪʠʭ  ʢʦʨʦʚ ʧʦʚʳʩʠʣʘʩʴ ʯʘʩʪʦʪ-

ʥʦʩʪʴ ʘʥʪʠʛʝʥʦʚ P2, I
/
 B

/ 
,D

/
, I

/
, O

/
, C2 ,R1, W ʥʘ 30,6 -70,7 % (ʨ᾽0,001; ʨ᾽0,01). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʯʘʩʪʦʪ ʘʥʪʠʛʝʥʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʜʘʭ ʦʧʨʝʜʝʣʸʥ ʠʥʜʝʢʩ ʛʝʥʝʪʠʯʝʩʢʦ-

ʛʦ ʩʭʦʜʩʪʚʘ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʀʥʜʝʢʩ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩʪʘʜ ʩʠʤʤʝʥʪʘʣʴʩʢʦʛʦ ʩʢʦʪʘ ʨʘʟʥʦʛʦ ʵʢʦʛʝʥʝʟʘ, r 

 

 ɻʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ 

ʢʦʨʦʚʳ  

(ɸʆ çʀʚʘʥʦʚʦè) 

ʌɻʋʇ 

ɸʕʉʍ ʉʆ ʈɸʅ 

ʆɸʆ 

çʆʣʝʥʝʚʦʜè 

ʉʠʤʤʝʥʪʘʣʳ  

(ɸʆ çʀʚʘʥʦʚʦè) 

0,8106Ñ0,0369 0,8117Ñ0,0470 0,7026Ñ0,0404 

ɻʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ 

ʢʦʨʦʚʳ  

(ɸʆ çʀʚʘʥʦʚʦè) 

- 0,8652Ñ0,0220 0,8475Ñ0,0330 

ʌɻʋʇ  

ɸʕʉʍ ʉʆ ʈɸʅ 

- - 0,8509Ñ0,0419 

 

ʇʨʦʮʝʩʩ ʛʦʣʰʪʠʥʠʟʘʮʠʠ ʦʢʘʟʘʣ ʚʣʠʷʥʠʝ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʞʠʚʦʪʥʳʭ. ʄʝʞʜʫ 

ʩʠʤʤʝʥʪʘʣʘʤʠ ʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʨʦʚʘʤʠ ʚ ʩʪʘʜʘʭ ʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʥʜʝʢʩ ʩʭʦʜʩʪʚʘ 

ʦʢʘʟʘʣʩʷ ʥʠʞʝ ʥʘ 0,0369, ʯʝʤ ʤʝʞʜʫ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʤʠ   ʩʪʘʜʘʤʠ ɸʆ çʀʚʘʥʦʚʩʢʦʝè ʅʦ-

ʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʆɸʆ çʆʣʝʥʝʚʦʜè  ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʛʜʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʤʝʩʪʥʳʡ 

ʩʢʦʪ ʪʘʢʞʝ ʫʣʫʯʰʘʣʠ ʢʨʘʩʥʦ-ʧʸʩʪʨʳʤʠ ʛʦʣʰʪʠʥʘʤʠ. ʕʪʦ ʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʥʠʟʢʠʡ ʠʥʜʝʢʩ 

ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʩʪʘʜʦʤ ʆɸʆ çʆʣʝʥʝʚʦʜè ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ ʩʠʤʤʝʥʪʘʣʘʤʠ ɸʆ çʀʚʘʥʦʚʦè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʛʦʣʰʪʠʥʠʟʘʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʪʘʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʭʦʜʩʪʚʦ ʠʭ ʘʥʪʠʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʥʠʪʦʨʠʥʛʝ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʜ ʥʘʨʷʜʫ ʩ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʤʘʨʢʸʨʘʤʠ, ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʸʨʳ, ʪʘʢʠʝ ʢʘʢ SNPs ʠʣʠ ʧʦʣʠʤʦʨʬ-

ʥʳʝ ʣʦʢʫʩʳ ʤʠʢʨʦʩʘʪʝʣʣʠʪʦʚ. 

ɺr ʚʦʜʳ. ʀʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʪʘʜ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʠʤʤʝʥʪʘʣʦʚ ʠ ʫʣʫʯʰʝʥ-

ʥʳʭ ʢʨʘʩʥʦ-ʧʸʩʪʨʳʤʠ ʛʦʣʰʪʠʥʘʤʠ ʧʦʢʘʟʘʣ ʠʭ ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ.  ɺʳʷʚʣʝʥʳ ʦʙʱʠʝ ʘʥʪʠ-

ʛʝʥʳ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 40 %: A2, O1, O3, A
/
2 E

/
2, E

/
3, P

/
2, C1, C2, W, F, H

/ 
, Z. ʂ ʯʠʩʣʫ 

ʦʙʱʠʭ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʤʳʭ ʘʥʪʠʛʝʥʦʚ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʥʠʞʝ 20 % ʦʪʥʦʩʷʪʩʷ:Y1, J2, J2. ʆʧʨʝ-

ʜʝʣʝʥʘ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʛʨʫʧʧ ʢʨʦʚʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʜʘʭ.  

ɺ ʧʨʦʮʝʩʩʝ ʛʦʣʰʪʠʥʠʟʘʮʠʠ ʫ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ ʞʠʚʦʪʥʳʭ  ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʯʘ-

ʩʪʦʪʘ ʘʥʪʠʛʝʥʦʚ  G2, G3 ʥʘ  43,2 -54,6 % (ʨ᾽0,001),  ʠ Q, X2 (17,8 ï 27,1 %)  (ʨ᾽0,001; ʨ᾽0,01). ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʵʪʠʭ  ʢʦʨʦʚ ʧʦʚʳʩʠʣʘʩʴ ʯʘʩʪʦʪʥʦʩʪʴ ʘʥʪʠʛʝʥʦʚ P2, I
/
 B

/ 
,D

/
, I

/
, O

/
, C2 ,R1, W ʥʘ 

30,6 -70,7 % (ʨ᾽0,001; ʨ᾽0,01). 

ʀʥʜʝʢʩ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ, ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʘʩʪʦʪ ʘʥʪʠʛʝʥʦʚ, ʧʦʢʘ-

ʟʘʣ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʜ ʢʦʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ ʩʠʤʤʝʥʪʘʣʘʤʠ ʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳ-

ʤʠ ʩʪʘʜʘʤʠ ʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ʧʨʦʝʢʪ ˉ16-44-040066ʨ_ʘ. 
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Summary. In article is analyzed the current state and prospects of development of down goat 

breeding in Altai Republic. 

 

ʇʫʭʦʚʳʤ ʢʦʟʘʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʦʪʜʘʝʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʟʘ ʠʭ ʚʳʥʦʩʣʠʚʦʩʪʴ, ʢʨʝ-

ʧʦʩʪʴ ʢʦʥʩʪʠʪʫʮʠʠ, ʚʳʩʦʢʫʶ ʧʫʭʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʇʦʛʦʣʦʚʴʝ ʦʚʝʮ ʠ ʢʦʟ ʥʘ 01.01.2015 ʛʦʜʘ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ 635200 ʛʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʚʝʮ ï 483744 ʛʦʣʦʚ, ʢʦʟ ï 151496 ʛʦʣʦʚ. ʇʦʛʦʣʦʚʴʝ ʢʦʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛʦʜʦʤ ʚʦʟʨʦʩʣʦ 

ʥʘ 1,4 % (ʨʠʩ. 1). 

ʅʘʫʯʥʘʷ ʨʘʙʦʪʘ ʚ ʢʦʟʦʚʦʜʩʪʚʝ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʬʝʜʝʨʘʣʴʥʦ-

ʛʦ ʟʥʘʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ɺ 2006 ʛʦʜʫ ʧʦ ʧʦʨʫʯʝʥʠʶ ɼʝʧʘʨʪʘʤʝʥʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʣʝ-

ʤʝʥʥʦʛʦ ʜʝʣʘ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ 

ʠʩʧʳʪʘʥʠʶ ʠ ʦʭʨʘʥʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʤ ʅʀʀʉʍ ʙʳʣʘ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʧʦʨʦʜ ʢʦʟ ʥʘ ʦʪʣʠʯʠʤʦʩʪʴ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴ-

ʥʦʩʪʴ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʵʪʦʡ ʤʝʪʦʜʠʢʦʡ, ʚ ʩʪʨʘʥʝ ʩʦʟʜʘʶʪʩʷ ʠ ʫʪʚʝʨʞʜʘʶʪʩʷ 

ʥʦʚʳʝ ʧʦʨʦʜʳ ʢʦʟ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʢʦʟ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʫʭʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ 

 

ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʧʫʭʦʚʦʡ ʧʦʨʦʜʳ ʧʨʦʜʦʣʞʝʥʘ  ʨʘʙʦʪʘ ʧʦ ʝʝ ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʶ. ʉʦʟʜʘʥʳ ʜʚʘ ʚʥʫʪʨʠʧʦʨʦʜʥʳʭ ʪʠʧʘ ʢʦʟ - ʩʝʤʠʥʩʢʠʡ ʠ ʯʫʡʩʢʠʡ. ʅʘ ʟʘʚʝʨʰʘ-

ʶʱʝʤ ʵʪʘʧʝ ʥʘʭʦʜʠʪʩʷ ʚʳʚʝʜʝʥʠʝ ʥʦʚʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʧʫʭʦʚʳʭ ʢʦʟ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʨʦʜʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ 

ʠ ʢʦʟ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʠʤʝʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʣʝʤʝʥʥʘʷ ʙʘʟʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 4 

ʧʣʝʤʝʥʥʳʤʠ ʨʝʧʨʦʜʫʢʪʦʨʘʤʠ - ʜʚʫʤʷ ʚ ʆʥʛʫʜʘʡʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʙʝʣʳʭ ʢʦʟ ʠ 

ʜʚʫʤʷ - ʚ ʂʦʰ-ɸʛʘʯʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʩʝʨʳʭ ʢʦʟ. ʆʙʱʝʝ ʧʦʛʦʣʦʚʴʝ ʧʣʝʤʝʥʥʳʭ ʢʦʟ ʚ 

4 ʭʦʟʷʡʩʪʚʘʭ ʥʘ ʢʦʥʝʮ 2015 ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 9057 ʛʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 5324 ʛʦʣʦʚ ʤʘʪʦʯʥʦʛʦ ʧʦ-

ʛʦʣʦʚʴʷ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚ ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʢʦʟ - ʧʦʚʳʰʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʤʘʪʦʢ ʚ 

ʦʙʱʝʤ ʩʪʘʜʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʪʦʢ ʚ ʧʣʝʤʨʝʧʨʦʜʫʢʪʦʨʘʭ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʨʦʚʥʝ 60-79%. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʥʦʩʪʠ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʣʶ ʤʘʪʦʢ 

ʚ ʩʪʨʫʢʪʫʨʝ ʩʪʘʜʘ ʥʘ ʫʨʦʚʥʝ 80%, ʧʦʚʳʩʠʪʴ ʠʭ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʜʦ 95% ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ ʜʦ 

120%, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ ʢ ʦʪʙʠʚʢʝ. 

ʆʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʨʝʟʝʨʚʦʚ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʢʦʟʦʚʦʜʩʪʚʘ ʷʚʣʷ-

ʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʚʳʭʦʜʘ ʢʦʟʣʷʪ ʥʘ 100 ʤʘʪʦʢ. ɽʱʝ ʥʝ ʚ ʩʪʦʣʴ ʜʘʣʝʢʠʝ ʚʨʝʤʝʥʘ ʜʝʩʷʪʢʠ ʯʘʙʘʥ-
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ʩʢʠʭ ʙʨʠʛʘʜ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʧʦʣʫʯʘʣʠ ʧʦ 100 ʠ ʙʦʣʝʝ ʢʦʟʣʷʪ ʥʘ 100 ʤʘʪʦʢ, ʘ ʣʫʯʰʠʝ ʠʟ 

ʥʠʭ ʝʞʝʛʦʜʥʦ ʜʦʙʠʚʘʣʠʩʴ ʚʳʭʦʜʘ ʧʦ 110-140 ʛʦʣʦʚ ʤʦʣʦʜʥʷʢʘ ʦʪ 100 ʤʘʪʦʢ. ʇʦʢʘ ʞʝ ʧʦ ʨʝʩ-

ʧʫʙʣʠʢʝ ʚʳʭʦʜ ʢʦʟʣʷʪ ʩʦʩʪʘʚʣʷʝʪ 96 %. ɺ ʧʣʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʦʨʘʭ ʚʳʭʦʜ ʢʦʟʣʷʪ ʥʘ 100 ʤʘ-

ʪʦʢ ʥʘʭʦʜʠʪʩʷ ʧʨʝʜʝʣʘʭ 96 %, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʉʇʂ ɹʝʣʪʠʨ (93 %). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʦʪ ʢʘʞʜʦʡ ʢʦʟʦʤʘʪʢʠ, ʠʤʝʚʰʝʡʩʷ ʥʘ ʥʘʯʘʣʦ ʛʦʜʘ, 

ʧʦʣʫʯʘʪʴ ʢ ʦʪʙʠʚʢʝ ʦʜʥʦʛʦ ʢʦʟʣʝʥʢʘ. ɽʩʣʠ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʩʝʤʝʥʝʥʠʝ, ʷʛʥʝʥʠʝ ʤʘ-

ʪʦʢ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʘ ʜʦ ʦʪʙʠʚʢʠ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪ ʚʦʩʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 25%. 

ɺ 2015 ʛʦʜʫ ʚ ʧʣʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʦʨʘʭ ʧʨʦʙʦʥʠʪʠʨʦʚʘʥʦ 6568 ʛʦʣ. ʢʦʟ ʛʦʨʥʦʘʣʪʘʡ-

ʩʢʦʡ ʧʫʭʦʚʦʡ ʧʦʨʦʜʳ, ʚʩʝ ʞʠʚʦʪʥʳʝ ʯʠʩʪʦʧʦʨʦʜʥʳʝ, ʢʣʘʩʩʘ ʵʣʠʪʘ ï 94,2%, 1 ʢʣʘʩʩʘ ï 4,2%, ʠ 

ʦʢʦʣʦ 2% ʞʠʚʦʪʥʳʝ 2 ʢʣʘʩʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʤʠʥʠʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲ-

ʷʚʣʷʝʤʳʤ ʢ ʧʣʝʤʝʥʥʳʤ ʨʝʧʨʦʜʫʢʪʦʨʘʤ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʦʟ ʞʠʚʦʪʥʳʝ ʵʣʠʪʘ ʠ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ 

ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ 70%. 

ɺ 2015 ʛʦʜʫ ʚ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʠʟʚʝʜʝʥʦ ʧʫʭʘ 59 ʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʇʂ ʆʨʪʦʣʳʢ 

ï 16,52 ʮ., ʉʇʂ ɹʝʣʪʠʨ ï 13,61 ʮ., ʆʆʆ ʂʘʡʨʘʣ ï 17,8 ʮ., ʆʆʆ ʄʠʭʘʠʣ ï 11 ʮ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 2014 ʛʦʜʘ. 

ʅʘʯʝʩ ʧʫʭʘ ʚ  ʩʨʝʜʥʝʤ ʧʦ  ʭʦʟʷʡʩʪʚʘʤ  ʩʦʩʪʘʚʠʣ  0,6 ʢʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʇʂ ʆʨʪʦʣʳʢ ï 

0,76 ʢʛ, ʉʇʂ ɹʝʣʪʠʨ ï 0,7 ʢʛ, ʆʆʆ ʂʘʡʨʘʣ ï 0,7 ʢʛ, ʆʆʆ ʄʠʭʘʠʣ ï 0,6 ʢʛ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʟ ʚ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ 

 

ɺ ʮʝʣʦʤ ʧʣʝʤʝʥʥʳʝ ʨʝʧʨʦʜʫʢʪʦʨʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʞʝʛʦʜʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 2500-

3000 ʛʦʣʦʚ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ.  

ɹʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢʦʟ ʚ 2015 ʛʦʜʫ ʧʦ ʧʣʝʤʝʥʥʳʤ ʨʝʧʨʦʜʫʢʪʦ-

ʨʘʤ ï 467 ʛʦʣ., ʚ ʪʦʤ ʯʠʩʣʝ ʉʇʂ ʆʨʪʦʣʳʢ ï 147 ʛʦʣ., ʉʇʂ ɹʝʣʪʠʨ ï 220 ʛʦʣ., ʆʆʆ ʂʘʡʨʘʣ ï 

100 ʛʦʣ.  

ɽʩʣʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʛʝʥʝʘʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʘ ʩʪʘʜʘ ʚ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʫʞʥʦ ʦʪʤʝ-

ʪʠʪʴ ʯʪʦ ʠʤʝʶʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʦ ʣʠʥʠʡ. ʅʫʞʥʦ ʚʳʜʝʣʷʪʴ ʚʝʜʫʱʠʝ ʠ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ ʣʠʥʠʠ, ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʦʯʝʪʘʥʠʷ ʣʠʥʠʡ ʜʣʷ ʠʟʫʯʘʝʤʦʛʦ ʩʪʘʜʘ, ʪʘʢ ʢʘʢ ʩʦʯʝʪʘ-

ʝʤʦʩʪʴ ʣʠʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʯʠʪʳʚʘʝʤʳʭ ʧʨʠ ʧʦʜʙʦʨʝ. ʉʦʯʝʪʘ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʜʘʣʠ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝ-

ʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʨʘʙʦʪʘ ʧʦ ʣʠʥʠʷʤ ʚ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴ-

ʩʷ, ʪʘʢ ʢʘʢ ʤʝʞʣʠʥʝʡʥʳʝ ʢʨʦʩʩʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʥʦʚʦʝ, ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʝ ʩʦ-

ʯʝʪʘʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʛʨʝʩʩ ʩʪʘʜʘ, ʧʦʚʳʰʝʥʠʝ ʝʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  
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ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʧʣʝʤʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠʟ ʙʶʜʞʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣ-

ʪʘʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʣʝʤʝʥʥʦʛʦ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ, ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʣʝʤʝʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʫʧʧ ʢʨʦʚʠ, ʩʦʧʨʷ-

ʞʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʭʘʨʘʢʪʝʨʘ ʰʝʨʩʪʥʦʛʦ ʧʦ-

ʢʨʦʚʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʫ ʢʦʟ ʩʝʤʠʥʩʢʦʛʦ ʪʠʧʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʙʦʨʘ ʚ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ. ɺʳʷʚʠʣʠ ʛʝʥʳ ʤʘʨʢʝʨʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʜʣʠʥʫ, ʪʦʥʠʥʫ ʧʫʭʘ. 

ʈʘʟʨʘʙʦʪʘʥ ʩʪʘʥʜʘʨʪ ʥʦʚʦʡ ʧʦʨʦʜʳ ʙʝʣʳʭ ʧʫʭʦʚʳʭ ʢʦʟ, ʧʨʝʚʳʰʘʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʦʟʘʤ ʠʩʭʦʜʥʦʛʦ ʩʝʤʠʥʩʢʦʛʦ ʪʠʧʘ ʧʦ ʥʘʯʝʩʫ ʧʫʭʘ ʥʘ 11-25 %, ʧʦ ʜʣʠʥʝ ʧʫʭʘ ʥʘ 5-10 % ʠ ʧʦ 

ʞʠʚʦʡ ʤʘʩʩʝ ʥʘ 5-8 ʧʨʦʮʝʥʪʦʚ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʘʷ ʘʢ-

ʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʷʩʦʤ ʢʦʟ ʩʦʪʨʫʜʥʠʢʘʤʠ ɻʅʋ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʠʡ 

ʅʀʀʉʍ ʩʦʚʤʝʩʪʥʦ ʩ ɻʅʋ ʉʠʙʅʀʀʇ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

(ʊʋ 9213-038-23611999-10), ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʜʝʣʠʢʘʪʝʩʥʳʝ ʧʨʦʜʫʢʪʳ ʠʟ ʤʷʩʘ 

ʵʪʠʭ ʞʠʚʦʪʥʳʭ. ɺ ʥʠʭ ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɼʝʣʠʢʘʪʝʩʥʳʝ ʧʨʦʜʫʢʪʳ ʠʟ ʤʷʩʘ ʢʦʟ (ʩʳʨʦʢʦʧʯʝʥʳʝ, ʩʳʨʦʚʷʣʝʥʳʝ, ʢʦʧʯʝʥʦ-

ʟʘʧʝʯʝʥʥʳʝ) ʩ ʧʨʷʥʦʩʪʷʤʠ ʠ ʚʢʫʩʦʚʳʤʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʫʞʝ ʚʳʧʫʩʢʘʶʪ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʨʝʮʝʧʪʫʨʳ ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʠ ʟʘʤʦʨʦʞʝʥʥʦʤ ʚʠʜʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʦʡ ʩʝʪʠ, ʚ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ. ʇʦʣʫʯʝʥ 

ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ2463812 çʉʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʣʠʢʘʪʝʩʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʢʦʟʣʷʪʠ-

ʥʳè  

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʟʦʚʦʜʩʪʚʝ ʈɸ ʥʘ ʙʣʠʞʘʡ-

ʰʠʝ 5-10 ʣʝʪ ʜʦʣʞʥʳ ʩʪʘʪʴ ʩʣʝʜʫʶʱʠʝ: 

1. ʀʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ, ʩʦ-

ʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʠ ʢʘʪʘʣʦʛʘ ʧʣʝʤʝʥʥʳʭ ʢʦʟ. ʕʪʘ ʨʘʙʦʪʘ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ 

ʜʣʷ ʚʳʙʦʨʘ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʜʘʭ, 

ʥʘ ʚʳʩʪʘʚʢʘʭ, ʘʫʢʮʠʦʥʘʭ-ʧʨʦʜʘʞʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʩʠʪʩʷ ʫʨʦʚʝʥʴ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ 

ʨʘʙʦʪʳ ʚ ʢʦʟʦʚʦʜʩʪʚʝ. 

2. ʉʫʱʝʩʪʚʫʶʱʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʥʝʦʙʨʘʙʦʪʘʥʥʦʝ ʢʦʟʴʝ 

ʢʦʞʝʚʝʥʥʦʝ ʩʳʨʴʝ ʥʝ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʢʦʟʴʠ ʰʢʫʨʳ. ʉʦʪʨʫʜʥʠʢʘʤʠ ɻɸʅʀʀʉʍ ʨʝʰʘʝʪʩʷ ʚʦ-

ʧʨʦʩ ʦ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʫʧʦʨʷʜʦʯʠʪʴ ʧʨʠʝʤʢʫ ʢʦʟʴʝʛʦ 

ʢʦʞʝʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ.  

3. ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʙʳʣʠ ʠ ʦʩʪʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʫʭʘ.  

4. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʪʦʯʥʝʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʠʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʣʦʞʝʥʠʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʢʦʟʦʚʦʜʩʪʚʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʧʣʝʤʝʥʥʦ-

ʛʦ ʫʯʝʪʘ, ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʧʣʝʤʝʥʥʳʭ ʢʦʟ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʠʤʤʫʥʦʛʝʥʝʪʠ-

ʢʠ ʠ ʤʝʪʦʜʦʚ ʛʝʥʥʦʡ ʜʘʢʪʠʣʦʩʢʦʧʠʠ.  

5. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʧʦʚʳʩʠʣʩʷ ʠʥʪʝʨʝʩ ʢ ʨʘʟʚʝ-

ʜʝʥʠʶ ʤʦʣʦʯʥʳʭ ʢʦʟ, ʦʜʥʘʢʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʧʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʩ ʥʠʤʠ ʥʝ ʚʝʜʝʪʩʷ. ʇʨʝʜ-

ʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʢʨʝʱʠʚʘʥʠʝ ʤʦʣʦʯʥʳʭ ʢʦʟ ʩ ʛʦʨʥʦʘʣʪʘʡʩʢʠʤʠ ʧʫʭʦʚʳʤʠ ʢʦʟʘʤʠ, ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʧʦʤʝʩʥʳʭ ʢʦʟ ʩ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʤ ʰʝʨʩʪʥʳʤ ʧʦʢʨʦʚʦʤ, ʯʪʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʩʫʨʦʚʦʡ ʟʠʤʳ. ʆʪ ʪʘʢʠʭ ʢʦʟ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʣʫʯʘʪʴ 150-250 ʛ ʪʦʥʢʦʛʦ ʧʫʭʘ ʠ 300-500 ʢʛ 

ʤʦʣʦʢʘ ʟʘ ʣʘʢʪʘʮʠʶ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʝʞʝʛʦʜʥʠʢ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ (ʦʬʠʮʠʘʣʴʥʦʝ ʠʟʜʘʥʠʝ) 

 ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢ, 2015 ʛ., ʉ277-296. 
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ ʢʦʨʦʚ ï 

ʧʦʪʦʤʢʦʚ ʙʳʢʦʚ ʨʘʟʥʦʡ ʩʝʣʝʢʮʠʠ 

ʂʦʥʦʨʝʚ ʇ.ɺ., ɻʨʦʤʦʚʘ ʊ.ɺ. 

ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʚʝʪʝʨʠʥʘʨʠʠ 

ʛ. ɹʘʨʥʘʫʣ, ʈʦʩʩʠʷ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ, ʙʝʣʦʢ, ʢʘʟʝʠʥ 

ʠ ʝʛʦ ʬʨʘʢʮʠʠ, ʩʳʯʫʞʥʘʷ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʤʦʣʦʢʘ, ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ, ʧʣʦʪʥʦʩʪʴ ʠ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʣʦʢʘ.  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʦʣʦʢʘ ʜʦʯʝʨʝʡ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ ʙʳʢʦʚ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʠ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ.  

 

Chemical composition and technological properties of milk of Simmental cows, the 

descendants of bulls of different breeding 

Konorev P.V., Gromova T.V. 

Federal State Budgetary Scientific Institution ñAltai Research Institute of Animal Husbandry and 

Veterinary Medicineò, ʩ. Barnaul, Russia 

 

Keywords: milk production, milk quality indicators, chemical composition of milk, protein, 

casein and its fractions, rennet clotting of milk, milk mineral composition, density and thermostabil-

ity of milk. 

Summary. The article presents indicators of milk productivity, chemical composition and 

some technological properties of milk of Simmental bulls daughters, both domestic and imported. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʥʦ-

ʮʝʥʥʳʭ ʙʝʣʢʦʚ, ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʚ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʢʘ. ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʥʘʩʝʣʝʥʠʷ ʙʳʣʠ ʠ 

ʦʩʪʘʶʪʩʷ ʤʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘ-

ʥʝʥʠʷ, ʤʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 50 % ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝ-

ʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ.  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʚʳʭʦʜ, ʢʘʯʝʩʪʚʦ ʠ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ ï ʚʘʞʥʘʷ ʟʘʜʘʯʘ, ʢʘʢ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʤʦʣʦʯʥʳʭ ʬʝʨʤ, ʪʘʢ ʠ ʜʣʷ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ [1]. ʂʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʥʝ ʩʪʘʙʠʣʴʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, 

ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʩʯʠʪʘʝʪʩʷ ʫʨʦʚʝʥʴ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ.  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʫʪʝʡ ʫʚʝʣʠʯʝʥʠʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʤʝʥʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʫʯʰʝʛʦ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ 

[2, 3, 4]. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʈʘʟʚʠʪʠʝ ɸʇʂè ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʢʦʪʘ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦ-

ʨʦʜʳ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʝʤʝʥʥʳʝ ʨʝʩʫʨʩʳ ʠʟ ɸʚʩʪʨʠʠ ʠ ɻʝʨʤʘʥʠʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩ-

ʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʧʦʨʦʜʦʡ [5]. ɺ ʩʚʷʟʠ, ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝ-

ʥʠʝʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. 

ʉ ʫʯʝʪʦʤ ʚʘʞʥʦʩʪʠ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ: ʧʨʦʚʝʩʪʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʫʯʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ ʫ 

ʢʦʨʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ.  
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʧʝʨʠʦʜ 2013-

2014  ʛʛ. ʥʘ ʙʘʟʝ ʆɸʆ çʈʘʟʜʦʣʴʥʦʝè ʊʦʧʯʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʥʘ ʢʦʨʦʚʘʭ ʩʠʤ-

ʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʛʜʝ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 3-ʡ ʣʘʢʪʘʮʠʠ (ʧʦ 30 ʛʦʣʦʚ ʢʘʞʜʘʷ).  

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʦʢʘ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʅʋ çɸʣʪʘʡʩʢʠʡ ʅʀʀ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʚʝ-

ʪʝʨʠʥʘʨʠʠè. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʚʘ-

ʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʩʥʦʚʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʤʦʣʦʢʘ ʷʚʣʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʞʠʨʘ, ʙʝʣʢʘ ʠ ʩʫʭʦʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʦʩʪʘʪʢʘ (ʉʆ-

ʄʆ). 

ʄʦʣʦʢʦ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ ʨʘʟʥʦʡ ʩʝʣʝʢʮʠʠ, ʦʪʣʠʯʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʭʠʤʠʯʝ-

ʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʪʘʙʣ. 1), ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʚʳʭʦʜ, ʢʘʯʝ-

ʩʪʚʦ ʠ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

 

ʊʘʙʣʠʮʘ 1 - ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ ʢʦʨʦʚ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʦʯʝʨʠ ʙʳʢʦʚ:  

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ 

ʋʜʦʡ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʢʛ 4931,2Ñ227,5 5129,2Ñ265,1 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 12,35Ñ0,12 12,56Ñ0,12 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 4,02Ñ0,09 4,10Ñ0,09 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 

ʚ ʪ.ʯ. ʢʘʟʝʠʥʘ, % 
3,29Ñ0,05 

2,23Ñ0,04 

3,40Ñ0,04 

2,37Ñ0,06 

ʉʆʄʆ, % 8,35Ñ0,06 8,46Ñ0,05 

ʃʘʢʪʦʟʘ, % 4,34Ñ0,06 4,36Ñ0,07 

ɿʦʣʘ, % 0,70Ñ0,05 0,70Ñ0,04 

ʌʨʘʢʮʠʠ ʢʘʟʝʠʥʘ 

a-ʢʘʟʝʠʥ, % 35,30Ñ0,92 34,70Ñ1,31 

ɓ-ʢʘʟʝʠʥ, % 56,50Ñ1,25 56,90Ñ2,12 

g-ʢʘʟʝʠʥ, % 8,20Ñ0,46 8,40Ñ0,71 

ʉʳʚʦʨʦʪʦʯʥʳʝ ʙʝʣʢʠ, % 1,06Ñ0,04 1,03Ñ0,04 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ
3
 1,028Ñ0,03 1,028Ñ0,24 

ʉʳʯʫʞʥʘʷ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ, ʤʠʥ. 19,9Ñ1,00 20,9Ñ0,50 

ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʣʘʩʩ 3,25Ñ0,41 2,4Ñ0,15 

 

ʆʮʝʥʢʘ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʫʜʦʶ ʙʳʣʠ ʫ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʩʨʝʜʥʷʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ 5129,2 ʢʛ ʤʦʣʦʢʘ, ʯʪʦ ʚʳʰʝ ʥʘ 198,0 ʢʛ ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʮ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʩʝʣʝʢʮʠʠ.  

ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʚ ʤʦʣʦʢʝ ʷʚʣʷʝʪʩʷ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ 

ʞʠʨ, ʙʝʣʢʠ, ʤʦʣʦʯʥʳʡ ʩʘʭʘʨ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʦʙʱʠʝ ʧʠʪʘ-

ʪʝʣʴʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (12,56 %) ʦʪ-

ʤʝʯʝʥʦ ʚ ʤʦʣʦʢʝ ʜʦʯʝʨʝʡ ʙʳʢʦʚ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ. ʀʭ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝ-

ʣʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʨʦʚʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʙʳʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʩʦʩʪʘʚʠʣʦ 

0,21 %. 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʚʳʩʦʢʦʝ ʚ ʦʙʝʠʭ ʛʨʫʧ-

ʧʘʭ, ʧʨʠ ʵʪʦʤ ʧʦʪʦʤʢʠ ʙʳʢʦʚ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʮ ʦʪ ʙʳʢʦʚ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʧʦ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ ʥʘ 0,08 %.  



18 

 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʳʨʦʜʝʣʠʷ ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ, ʢʦʪʦʨʦʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʦʨʦʚʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʙʳʢʦʚ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʥʘ 0,11 %.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʝʣʢʦʚʦʡ ʬʘʟʳ ʤʦʣʦʢʘ (ʩʳʨʦʧʨʠʛʦʜʥʦʩʪʴ) ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴ-

ʢʦ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ, ʥʦ ʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʝʛʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ï ʢʘ-

ʟʝʠʥʘ. ʆʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʚʦʡʩʪʚ ʢʘʟʝʠʥʘ ʟʘʚʠʩʠʪ ʩʳʯʫʞʥʘʷ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʤʦʣʦʢʘ, ʚʳʭʦʜ 

ʪʚʦʨʦʛʘ ʠ ʩʳʨʘ. ʋʚʝʣʠʯʝʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʤʘʩʩʦʚʫʶ ʜʦʣʶ 

ʢʘʟʝʠʥʘ, ʢʦʪʦʨʘʷ ʫ ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢ-

ʮʠʠ, ʩʦʩʪʘʚʠʣʘ 2,23 %, ʘ ʦʪ ʙʳʢʦʚ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ ï 2,37 % ʦʪ ʦʙʱʝʛʦ ʙʝʣʢʘ.  

ʂʘʟʝʠʥ ʤʦʣʦʢʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʢʦʨʦʚ ʨʘʟʣʠʯʘʣʩʷ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ 

g-ʬʨʘʢʮʠʠ ʢʘʟʝʠʥʘ, ʦʙʳʯʥʦ ʪʝʨʷʶʱʝʡʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʳʨʥʦʛʦ ʟʝʨʥʘ, ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʩʦʩʪʘʚʝ 

ʢʘʟʝʠʥʘ ʤʦʣʦʢʘ ʢʦʨʦʚ ï ʜʦʯʝʨʝʡ ʙʳʢʦʚ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ 8,40 %. ʋ ʜʦʯʝʨʝʡ ʙʳʢʦʚ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 8,20 %.   

ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ (35,3 %) ʥʘʠʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʦʡ a-ʬʨʘʢʮʠʠ ʢʘʟʝʠʥʘ ʙʳʣʦ ʦʪʤʝʯʝ-

ʥʦ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʝʛʦ ʦʙʨʘ-

ʟʦʚʳʚʘʪʴ ʩʛʫʩʪʦʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʳʯʫʞʥʦʛʦ ʬʝʨʤʝʥʪʘ. ʉʳʯʫʞʥʘʷ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʤʦʣʦʢʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʬʘʢʪʦʨʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʛʦ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʘ. ʉʢʦʨʦʩʪʴ 

ʩʚʝʨʪʳʚʘʥʠʷ ʙʝʣʢʦʚ ʠ ʧʣʦʪʥʦʩʪʴ ʩʛʫʩʪʢʘ ʤʦʣʦʢʘ ʟʘʚʠʩʷʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʢʘʟʝʠʥʘ ʚ ʤʦʣʦʢʝ ï 

ʯʝʤ ʦʥʦ ʙʦʣʴʰʝ, ʪʝʤ ʚʳʰʝ ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʠ ʪʝʤ ʩʢʦʨʝʝ ʧʨʦʠʟʦʡʜʝʪ ʢʦʘʛʫʣʷʮʠʷ ʙʝʣʢʦʚ ʠ 

ʩʛʫʩʪʦʢ ʙʫʜʝʪ ʧʣʦʪʥʝʝ. ʉʳʯʫʞʥʘʷ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʤʦʣʦʢʘ ʫ ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 21,0-21,8 ʤʠʥʫʪʳ.  

ʇʦʢʘʟʘʪʝʣʴ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʛʦ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʉʪʦʡʢʦʩʪʴ ʙʝʣʢʦʚ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ï ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʠ ʥʝ ʨʝʰʝʥʥʳʭ ʜʦ ʢʦʥʮʘ ʧʨʦʙʣʝʤ, ʠʤʝʶʱʠʭ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʚʩʝʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ ʠʥʪʝʥʩʠʚ-

ʥʫʶ ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ. 

ʃʫʯʰʝʝ ʧʦ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʣʦʢʦ ʙʳʣʦ ʫ ʧʦʪʦʤʢʦʚ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʤ-

ʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ. ʀʟ ʥʠʭ ʫ 56,0 % ʢʦʨʦʚ ʤʦʣʦʢʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ I ʠ II ʢʣʘʩʩʫ ʪʝʨʤʦʫʩʪʦʡ-

ʯʠʚʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʢʦʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 31,4 %. 

ʊʘʢʦʝ ʤʦʣʦʢʦ ʧʨʠʛʦʜʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʨʠʣʠʟʦʚʘʥʥʦʛʦ ʤʦʣʦʢʘ, ʤʦʣʦʯʥʳʭ ʢʦʥʩʝʨʚʦʚ ʠ 

ʧʨʦʜʫʢʪʦʚ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ.  

ʇʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʳʢʦʚ ʨʘʟʥʦʡ ʩʝʣʝʢʮʠʠ, ʩʦʩʪʘʚʣʷʣʘ 

1,028 ʛ/ʩʤ
3
, ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʥʝʤ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ (1,21-1,22), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʃʘʢʪʦʟʘ (ʤʦʣʦʯʥʳʡ ʩʘʭʘʨ) ʩʦʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʚ ʤʦʣʦʢʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ. ʄʦʣʦʯʥʳʡ ʩʘʭʘʨ ʠʛʨʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʠʩʣʦʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʢʘʢ ʙʨʦʜʠʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʤʦʣʦʢʝ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ ʚʦʟʤʦʞʥʳ 

ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʤʦʣʦʯʥʦʛʦ ʩʘʭʘʨʘ. ʈʘʟʥʠʮʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʣʘʢʪʦʟʳ ʚ ʤʦʣʦʢʝ ʧʦʜʢʦʥ-

ʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ (4,34 ʠ 4,36 %) ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʜʦʩʪʦʚʝʨʥʦʡ.  

ɺʘʞʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʦʣʦʢʘ ʠʤʝʶʪ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝ-

ʱʝʩʪʚʘ. ʅʝʜʦʩʪʘʪʦʢ ʠʣʠ ʠʟʙʳʪʦʢ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʢʦʣʣʦʠʜʥʦʡ 

ʩʠʩʪʝʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʝʣʢʠ ʚʳʧʘʜʘʶʪ ʚ ʦʩʘʜʦʢ.  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʦʚ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʨʘʟʥʦʡ ʩʝʣʝʢʮʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (ʪʘʙʣ. 2). 

ʆʜʥʘʢʦ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʙʳʣʦ ʙʦʣʴʰʝ ʬʦʩʬʦʨʘ ʥʘ 0,03 ʛ/ʣ, ʢʘʣʠʷ 

ï ʥʘ 0,03 ʛ/ʣ, ʞʝʣʝʟʘ ï ʥʘ 0,42 ʤʛ/ʣ, ʤʝʜʠ ï ʥʘ 0,05 ʤʛ/ʣ, ʮʠʥʢʘ ï ʥʘ 0,03 ʤʛ/ʣ ʠ ʤʘʨʛʘʥʮʘ ï 

ʥʘ 0,02 ʤʛ/ʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʮʘʤʠ ʘʚʩʪʨʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ɺʝʩʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʬʦʩʬʦʨʘ ʠ ʢʘʣʴʮʠʷ ʚ ʤʦʣʦʢʝ ʧʦʪʦʤʢʦʚ ʙʳʢʦʚ ʨʘʟʥʦʡ ʩʝʣʝʢ-

ʮʠʠ ʨʘʚʥʦ 1,30-1,33. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʫʩʚʦʝʥʠʷ ʢʘʣʴʮʠʷ (ʧʨʠ ʫʧʦʪʨʝʙ-

ʣʝʥʠʠ ʤʦʣʦʢʘ ʚ ʧʠʱʫ). 
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ʊʘʙʣʠʮʘ 2 - ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʢʦʨʦʚ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʦʯʝʨʠ ʙʳʢʦʚ: 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ 

ʂʘʣʴʮʠʡ, ʛ/ʣ 1,54Ñ0,07 1,54Ñ0,03 

ʌʦʩʬʦʨ, ʛ/ʣ 1,18Ñ0,04 1,15Ñ0,04 

ʄʘʛʥʠʡ, ʛ/ʣ 0,02Ñ0,001 0,02Ñ0,001 

ʂʘʣʠʡ, ʛ/ʣ 0,49Ñ0,05 0,52Ñ0,02 

ʅʘʪʨʠʡ, ʛ/ʣ 0,33Ñ0,02 0,33Ñ0,02 

ɾʝʣʝʟʦ, ʤʛ/ʣ 6,42Ñ0,39 6,00Ñ0,20 

ʄʝʜʴ, ʤʛ/ʣ 0,51Ñ0,05 0,46Ñ0,02 

ʎʠʥʢ, ʤʛ/ʣ 1,16Ñ0,09 1,13Ñ0,06 

ʄʘʨʛʘʥʝʮ, ʤʛ/ʣ 0,17Ñ0,01 0,15Ñ0,004 

 

ɺʳʚʦʜʳ. ʂʦʨʦʚʳ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʙʳʢʦʚ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢ-

ʮʠʠ, ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʚʝʨʩʪʥʠʮ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʙʳʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʧʦ ʫʜʦʶ ʥʘ 198 ʢʛ ʤʦʣʦʢʘ, ʧʦ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ ʥʘ 0,08 %, 

ʧʦ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʥʘ 0,11 %.  

ʄʦʣʦʢʦ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʜʦʯʝʨʝʡ ʙʳʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʦʙʣʘʜʘ-

ʝʪ ʭʦʨʦʰʠʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠ-

ʷʤ ʥʦʨʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ɻʆʉʊ ʈ 52054-2003 çʄʦʣʦʢʦ ʥʘʪʫʨʘʣʴʥʦʝ ʢʦʨʦʚʴʝ ï ʩʳʨʴʸè. 
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ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʦʪʭʦʜʦʚ 

ʧʠʱʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʃʘʟʘʨʝʚʠʯ ɸ.ʅ., ʌʠʣʠʧʴʝʚ ʄ.ʄ. 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ, ʦʪʨʫʙʠ, ʙʠʦʬʝʨʤʝʥʪʘʮʠʷ, ʟʘʢʚʘʩʢʘ, ʢʦʨʤʦʚʦʡ ʧʨʦ-

ʜʫʢʪ. 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʙʠʦ-

ʬʝʨʤʝʥʪʘʮʠʠ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠ-

ʛʦʪʦʚʣʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. 
 

Technology of production of feed product on the basis of waste of food production 

Lazarevic A.N., Filipyev M.M. 

Krasnoyarsk Research Institute of Animal Husbandry, Krasnoyarsk, Russia 

 

Keywords: beer pellet, bran, biofermentation, sourdough, fodder products 

Summary. The technology of obtaining fodder product-based biofermentation beer pellet is 

an innovative solution, a highly effective method for preparing high-quality feed supplement, which 

is particularly important in the production of competitive products in the conditions of market rela-

tions. 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʢʦʨʤʦ-

ʚʦʡ ʙʘʟʳ. ʇʦʠʩʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʧʫʪʝʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʚʠʜʦʚ ʫʛʣʝʚʦʜʥʦ-ʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ ʥʘ ʦʩʥʦʚʝ 

ʦʪʭʦʜʦʚ ʧʠʱʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʝʝʪ ʩʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʷʚʣʷʝʪʩʷ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʘ 

ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [1, 2, 3, 4]. ʏʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʂʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ, ʫʪʚʝʨ-

ʞʜʝʥʥʦʡ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʦʪ 24 ʘʧʨʝʣʷ 2012 ʛ.: 

çʎʝʣʴ ʇʨʦʛʨʘʤʤʳ: 

¶ ʚʳʭʦʜ ʈʦʩʩʠʠ ʥʘ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʙʠʦʤʝʜʠʮʠʥʳ, ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʦʵʥʝʨʛʝʪʠʢʠ, ʠ ʩʦʟʜʘʥʠʝ ʛʣʦʙʘʣʴʥʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʩʝʢʪʦʨʘ ʙʠʦ-

ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʡ ʥʘʨʷʜʫ ʩ ʥʘʥʦʠʥʜʫʩʪʨʠʝʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʦʣʞʝʥ 

ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠé  

ɿʘʜʘʯʠ ʇʨʦʛʨʘʤʤʳ: 

¶ ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʟʚʠʪʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ;  

¶ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʙʠʦʠʥʜʫʩʪʨʠʠ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʧʦ ʚʩʝʤ 

ʩʝʢʪʦʨʘʤ ʙʠʦʪʝʭʥʦʣʦʛʠʠé  

5. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʠʦʪʝʭʥʦʣʦʛʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʩʪʘʙʠʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʝ-

ʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 

ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʝʪʝʨʠʥʘʨʥʳʭ 
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ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʧʦʣʝʟʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚéè [5]. 

ʆʪʭʦʜʳ ʧʠʱʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʵʪʦ ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʣʦʞʠʣʘʩʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʦʙʲʝʤʳ ʵʪʠʭ ʦʪʭʦʜʦʚ ʤʦʞʥʦ 

ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʦʙʲʝʤʘʤʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʢʦʨʤʘ ʩ ʤʠ-

ʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ 

ʧʨʠ ʠʭ ʫʪʠʣʠʟʘʮʠʠ.  

ʉʝʛʦʜʥʷʰʥʝʝ ʩʦʩʪʦʷʥʠʝ ʧʠʱʝʚʦʡ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʠʚʦʚʘʨʝʥʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚ. ʕʪʠ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʢʦʨʤʦʚʳʤ ʧʨʦʜʫʢʪʦʤ, ʦʜʥʘʢʦ, ʠʟ-ʟʘ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦʛʦ 

ʧʨʦʮʝʩʩʘ ʨʘʟʣʦʞʝʥʠʷ, ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʝ-

ʨʝʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ ʦʪʭʦʜʦʚ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢ ʞʝ ʧʦʠʩʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʘ ʚ ʚʠʜʝ ʥʦʚʳʭ ʢʦʨʤʦ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ, ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʦʚʳʩʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʢʦʤʙʠʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʮʠʦʥʝ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʢʘʨʤʣʠʚʘʥʠʷ ʞʠʚʦʪʥʳʤ, ʢʘʢ ʚʳʩʦʢʦʙʝʣʢʦʚʳʡ ʢʦʨʤ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʝ ʩʳʨʴʝ ʚ ʢʦʨʤʦʚʳʭ ʮʝʣʷʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʨʤʦ-

ʚʳʭ ʜʦʙʘʚʦʢ, ʢʦʨʤʦʚ ʠ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ.  

ɺʳʨʘʙʘʪʳʚʘʝʪʩʷ ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʚʠʜʘʭ: 

¶ ʩʳʨʘʷ (ʦʪʭʦʜ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ ʚ ʥʘʪʠʚʥʦʤ ʚʠʜʝ); 

¶ ʩʫʭʘʷ (ʚʳʩʫʰʝʥʥʘʷ ʩʳʨʘʷ ʜʨʦʙʠʥʘ); 

¶ ʛʨʘʥʫʣʠʨʦʚʘʥʥʘʷ (ʩʫʭʘʷ ʜʨʦʙʠʥʘ, ʧʦʜʚʝʨʛʥʫʪʘʷ ʛʨʘʥʫʣʷʮʠʠ). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʣʘʞʥʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʛʣʘʚʥʳʝ ʠʟ ʢʦ-

ʪʦʨʳʭ ï ʝʝ ʥʠʟʢʘʷ ʩʪʦʡʢʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ. ɺ ʜʨʦʙʠʥʝ ʩʦʭʨʘʥʷʶʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ 

ʟʝʨʥʘ, ʧʦʵʪʦʤʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15-30 Áʉ ʜʨʦʙʠʥʘ ʙʳʩʪʨʦ ʧʦʨʪʠʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʨʦʢ ʝʝ 

ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 24-74 ʯ.  

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʙʠʢʦʨʤʘ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʚʠʜʝ ʣʠʛʥʠʥʦ ʩʦʜʝʨʞʘʱʝʡ ʦʙʦʣʦʯʢʠ 

ʟʝʨʥʘ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʟʝʨʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʝʥ ʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʛʨʫʧʧ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ: ʮʝʣʣʶʣʦʟʳ, ʛʝʤʠʮʝʣʣʶʣʦʟ ʠ ʣʠʛʥʠʥʦʚ.  

ʉʫʰʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ 

ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ.  

ʋʩʚʦʷʝʤʦʩʪʴ ʩʫʭʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʚʳʰʝ ʥʘ 5 %, ʯʝʤ ʝʛʦ ʩʳʨʦʡ ʬʦʨʤʳ. 

ʉʫʭʫʶ ʧʠʚʥʫʶ ʜʨʦʙʠʥʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʛʨʫʧʧʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʜʥʘʢʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʩʚʠʥʝʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʭʦʡ ʧʠʚʥʦʡ 

ʜʨʦʙʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʚ ʨʘʮʠʦʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʩ-

ʱʝʧʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʝʛʦʩʷ ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ ʙʠʦʬʝʨʤʝʥʪʘʮʠʠ ʤʘʣʦʮʝʥʥʦʛʦ ʩʳʨʴʷ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʫʪʝʤ ʙʠʦʬʝʨʤʝʥʪʘʮʠʠ ʩʳʨʦʡ ʧʠʚʥʦʡ 

ʜʨʦʙʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʨʫʙʝʡ ʠ ʟʘʢʚʘʩʢʠ ʃʝʩʥʦʚʘ, ʢʦʪʦʨʘʷ ʟʘʱʠʱʝʥʘ ʧʘʪʝʥʪʘʤʠ [6, 7]. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦ ʩʪʘʜʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩʫʥʦʢ 1 - ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʩʤʝʩʠʪʝʣʴ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʲʝʤʘ. ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʨʘʩʢʦʥʩʝʨʚʘʮʠʠ ʟʘʢʚʘʩʢʠ ʃʝʩʥʦʚʘ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ: 

¶ ʦʪʨʫʙʠ ï 5.0 ʢʛ; 

¶ ʟʘʢʚʘʩʢʘ ʃʝʩʥʦʚʘ ï 5.0 ʛ; 

¶ ʚʦʜʘ (ʊ = 100ÁC) ï 5.0 ʣ.  

ɺʨʝʤʷ ʨʘʩʢʦʥʩʝʨʚʘʮʠʠ 4 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40-50ÁC. ɿʘ ʵʪʦ ʚʨʝʤʷ ʤʘʩʩʘ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʥʝʤʥʦʛʦ ʚʩʧʫʯʠʚʘʩʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʦʟʨʝʚʘʥʠʠ ʧʦʩʝʚʥʦʡ ʙʠʦʤʘʩʩʳ. ʆʙʲʝʤ ʧʦʩʝʚʥʦʡ 

ʙʠʦʤʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 1.0 % ʦʪ ʤʘʩʩʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ ʚʣʘʞʥʦʩʪʴʶ 50-55%. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʘ ʚʚʦʜʠʤ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ: ʤʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ, ʜʠʘʤʤʦʥʠʡʬʦʩʬʘʪ, ʢʘʨʙʘʤʠʜ, ʪʨʠʢʘʣʴʮʠʡʬʦʩʬʘʪ, ʤʝʣ, ʧʦʚʘ-

ʨʝʥʥʫʶ ʩʦʣʴ ʠ ʜʨ. ʂʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʮʠʦʥʦʤ. ʄʠʥʝʨʘʣʴʥʳʝ 

ʜʦʙʘʚʢʠ ʨʘʟʚʦʜʷʪʩʷ ʚ ʪʝʧʣʦʡ ʚʦʜʝ ʠ ʧʦʜʘʶʪʩʷ ʚ ʩʤʝʩʠʪʝʣʴ-ʬʝʨʤʝʥʪʝʨ ʤʝʪʦʜʦʤ ʨʘʩʧʳʣʝʥʠʷ. 

ɹʠʦʬʝʨʤʝʥʪʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 50-60 ÁC. ʅʘʛʨʝʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʨʘʟʤʥʦʞʝʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʟʘʢʚʘʩʢʠ ʃʝʩʥʦʚʘ ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʤʠʥʝʨʘʣʴ-
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ʥʳʭ ʩʦʣʝʡ. ʇʨʦʮʝʩʩ ʙʠʦʬʝʨʤʝʥʪʘʮʠʠ ʜʣʠʪʩʷ 5-6 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʝ ʤʝʥʝʝ +15 ÁC. ʏʝʨʝʟ ʢʘʞʜʳʡ ʯʘʩ ʢʦʤʧʨʝʩʩʦʨʦʤ ʧʦʜʘʝʪʩʷ ʚʦʟʜʫʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʳʭʘ-

ʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʧʝʨʠʦʜ ʬʝʨʤʝʥʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʘʩʪʘʥʠʝ ʙʠʦʤʘʩʩʳ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʚʦʝʛʦ ʧʠʪʘʥʠʷ ʧʨʦʩʪʳʝ ʩʘʭʘʨʘ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʣʶʢʦʟʫ 

ʠ ʬʨʫʢʪʦʟʫ), ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʠ ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ ʚʦʟʜʫʭʘ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʫʯʘʝʤ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪ ʚʣʘʞʥʦʩʪʴʶ 50-55%. ʇʦʣʫʯʝʥʥʳʡ ʢʦʨʤʦʚʦʡ ʧʨʦ-

ʜʫʢʪ. ʕʪʦ ʥʘʪʫʨʘʣʴʥʳʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʠ ʛʦʪʦʚʳʡ ʢ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʨʤ, ʠʤʝʝʪ ʭʣʝʙʥʳʡ ʟʘʧʘʭ, ʢʠʩʣʦ-ʩʣʘʜʢʠʡ ʚʢʫʩ, ʨʅ 5.5-6.0. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʠʪʴ 

ʚʩʝ ʮʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʩʭʦʜʥʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʠ ʦʪʨʫʙʝʡ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʨʤʦ-

ʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʪʘʙʣ. 1), ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪ. ʢ. ʦʩʥʦʚʥʳʝ ʟʦʦʪʝʭʥʠʯʝ-

ʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʝʛʦ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʠ ʩʪʝʧʝʥʠ ʝʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪ-

ʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʳʨʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʦʡ ʠ ʦʪʨʫʙʷʤʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʨʘʚʥʝʥʠʠ  

ʩ ʠʩʭʦʜʥʳʤ ʩʳʨʴʝʤ (ʚ 1 ʢʛ) 

 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʠʚʥʘʷ ʜʨʦʙʠʥʘ 

ʩʳʨʘʷ 
ʆʪʨʫʙʠ 

ʂʦʨʤʦʚʦʡ ʧʨʦ-

ʜʫʢʪ* 

ʂʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ 0.21 0.88 0.61 

ʕʂɽ (ʂʈʉ) 0.24 0.80 0.67 

ʕʂɽ (ʩʚʠʥʴʠ) 0.20 0.92 0.62 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ (ʂʈʉ), ʄɼʞ 2.35 8.01 6.70 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ (ʩʚʠʥʴʠ), ʄɼʞ 2.04 9.22 6.23 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʛ 232.0 860.0 450.0 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, ʛ 58.00 137.69 139.81 

ʇʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ (ʂʈʉ), ʛ 42.00 99.67 100.66 

ʇʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ (ʩʚʠʥʴʠ), ʛ 40.00 104.65 106.26 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʛ 39.00 88.37 26.46 

ɹʝʟʘʟʦʪʠʩʪʳʝ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ               

(ɹʕɺ), ʛ 
107.00 556.91 234.01 

ʉʳʨʦʡ ʞʠʨ, ʛ 17.00 34.11 29.09 

ʂʘʣʴʮʠʡ, ʛ 0.50 2.06 0.59 

ʌʦʩʬʦʨ, ʛ 1.10 6.78 1.76 
*
ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʤʠʥʝʨʘʣʴ-

ʥʳʝ ʜʦʙʘʚʢʠ ʥʝ ʚʚʦʜʠʣʠʩʴ, ʪ.ʢ. ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠʭ ʨʘʟʥʳʡ. 

 

ɺʳʚʦʜʳ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʙʠʦ-

ʬʝʨʤʝʥʪʘʮʠʠ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ 

ʢʦʨʤʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʠ ʫʣʫʯʰʠʪʴ ʢʘ-

ʯʝʩʪʚʦ ʨʘʮʠʦʥʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʚʳʩʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʠʭ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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Found that daily use of optimal doses of the preparation "Argovit" within two months has a positive 

effect on the growth rate and immune-tion status of an organism of lambs. 

 

ɺʚʝʜʝʥʠʝ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʩʝʨʝʙʨʘ ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʜʘʚʥʦ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ 

ʝʛʦ ʙʘʢʪʝʨʠʮʠʜʥʦʤ ʵʬʬʝʢʪʝ. ʆʜʥʘʢʦ ʵʪʠ ʩʚʦʡʩʪʚʘ ʧʨʠʧʠʩʘʣʠ ʤʝʪʘʣʣʫ ʪʦʣʴʢʦ ʚ 1940 ʛ. ɺ 

ʅʴ-ʁʁʦʨʢʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʝʯʝʙʥʳʤ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʝʪ ʥʝ ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʩʝʨʝʙʨʦ, 

ʘ ʠʦʥʳ ʩʝʨʝʙʨʘ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʠʟ ʤʝʪʘʣʣʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʸʤ ʚ ʥʠʯʪʦʞʥʦ ʤʘʣʦʤ ʢʦ-

ʣʠʯʝʩʪʚʝ [1]. 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʙʦʨʴʙʳ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʜʦʢʘʟʘʣ, ʯʪʦ ʘʥʪʠʙʠʦʪʠʢʠ 

ʧʨʠʚʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʢ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʘʤ, ʥʦ ʠ ʙʝʩʩʠʣʴʥʳ ʧʝʨʝʜ ʩʧʦʩʦʙʥʦʩʪʴʶ ʙʘʢʪʝʨʠʡ ʤʫ-

ʪʠʨʦʚʘʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʣʝʢʘʨʩʪʚʘ ʪʝʨʷʶʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʟʘʪʦ ʩʝʨʝʙʨʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʤʥʦʛʦʚʝʢʦʚʦʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ, ʜʦ ʩʠʭ ʧʦʨ ʩʧʦʩʦʙʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ ʦʙʣʝʛʯʠʪʴ ʧʨʦʪʝʢʘ-

ʥʠʝ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʙʝʟ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ [2]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʣʣʦʠʜʥʦʛʦ ʩʝʨʝʙʨʘ ʦʙʲʷʩʥʷʝʪʩʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴʶ ʧʦʜʘʚʣʷʪʴ ʨʘʙʦʪʫ ʬʝʨʤʝʥʪʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʠʩʣʦʨʦʜʥʳʡ ʦʙ-

ʤʝʥ ʫ ʧʨʦʩʪʝʡʰʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʦʵʪʦʤʫ ʯʫʞʝʨʦʜʥʳʝ ʧʨʦʩʪʝʡʰʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʛʠʙʥʫʪ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʚ ʪʝʯʝʥʠʝ 6 ʤʠʥʫʪ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʩʥʘʙʞʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ, ʥʝ-

ʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [3]. 

ɿɸʆ ʅʇʎ çɺʝʢʪʦʨ-ʀʥʚʝʩʪè ʦʩʚʦʠʣ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʢʦʣʣʦ-

ʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘʥʦʩʝʨʝʙʨʘ çɸʨʛʦʚʠʪè.  

ɸʨʛʦʚʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʝ (ʢʣʘʩʪʝʨʥʦʝ) ʩʝʨʝʙʨʦ, ʩʪʘʙʠʣʠʟʠʨʦ-

ʚʘʥʥʦʝ ʧʦʣʠʤʝʨʦʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦ-

ʥʦʤ. 

ɻʣʘʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʧʨʝʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʢʣʘʩʪʝʨʥʦʝ ʩʝʨʝʙʨʦ. ʂʣʘʩʪʝʨ-

ʥʦʝ (ʢʣʘʩʪʝʨ ʚ ʧʝʨʝʚʦʜʝ ʩ ʣʘʪʳʥʠ ï ʛʨʦʟʜʴ (ʘʪʦʤʦʚ, ʚʠʥʦʛʨʘʜʘ ʠ ʪ.ʜ.)) ʩʝʨʝʙʨʦ ï ʵʪʦ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʴ ʢʦʣʣʦʠʜʥʦʛʦ ʩʝʨʝʙʨʘ, ʥʦ ʩ ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ ʩʝʨʝʙʨʷʥʳʭ ʯʘʩʪʠʮ. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʧʝʨʚʠʯʥʳʭ ʢʣʘʩʪʝʨʥʳʭ ʯʘʩʪʠʮ ʚ çɸʨʛʦʥʠʢʝè ʩʦʩʪʘʚʣʷʝʪ 20ï40 ʘʥʛʩʪʨʝʤ. ʄʝʥʴʰʠʡ ʨʘʟʤʝʨ 

ʯʘʩʪʠʮ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʘʛʨʝʛʘʮʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʩʝʨʝʙʨʘ ʠ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʣʣʦʠʜʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʩʝ-

ʨʝʙʨʘ ʩ ʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʥʘʥʦʯʘʩʪʠʮ [4]. 

ʇʨʝʧʘʨʘʪ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤ-

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʘʥʘʵʨʦʙʥʳʭ, ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʠ ʘʩʧʘʨʦ-

ʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʚʠʜʝ ʤʦʥʦʢʫʣʴʪʫʨ ʠ ʤʠʢʨʦʙʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʚʢʣʶʯʘʷ ʘʥʪʠʙʠʦʪʠʢʦʫʩʪʦʡ-

ʯʠʚʳʝ ʰʪʘʤʤʳ. 

ʇʝʨʦʨʘʣʴʥʦ ʚ ʚʠʜʝ ʨʘʟʙʘʚʣʝʥʥʦʛʦ 0,1ï0,5 % ʨʘʩʪʚʦʨʘ ʘʨʛʦʚʠʪ ʨʘʟʨʝʰʸʥ ʜʣʷ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʢʘʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ, ʪʘʢ ʠ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ʫ ʚʩʝʭ ʚʠ-

ʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʪʠʮ ʠ ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʧʨʦʠʟʚʦʜʠʤʫʶ ʦʪ ʥʠʭ ʧʨʦʜʫʢʮʠʶ. 

ʃʘʙʦʨʘʪʦʨʠʷ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ɻʅʋ ʉʠʙʅʀʀɾ ʈʦʩʩʝʣʴʭʦ-

ʟʘʢʘʜʝʤʠʠ ʩ 2009 ʛʦʜʘ ʧʨʦʚʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʥʦʨʤʳ ʠ ʚʨʝʤʝʥʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩʝʨʝʙʨʘ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ. 

ɺ ʦʧʳʪʘʭ ɺ.ɻ. ʏʝʛʦʜʘʝʚʘ ʠ ʆ.ɻ. ʄʝʨʟʣʷʢʦʚʦʡ ʩʢʘʨʤʣʠʚʘʥʠʝ ʥʘʥʦʩʝʨʝʙʨʘ (ʥʘ ʮʝʦʣʠʪ-

ʥʦʡ ʦʩʥʦʚʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ) ʠʟ ʨʘʩʯʸʪʘ 1 ʤʢʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʷʡ-

ʮʝʥʦʩʢʦʩʪʴ ʥʘ ʥʝʩʫʰʢʫ ʥʘ 5,6 %, ʚʳʭʦʜ ʷʡʮʝʤʘʩʩʳ ï ʥʘ 7,5 %, ʚʳʚʦʜ ʮʳʧʣʷʪ ʧʝʨʝʧʝʣʦʚ ï ʥʘ 

7,9ï9,0 %, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 3,4ï8,0 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʣʦʠʜʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩʝʨʝʙʨʘ ʚ ʨʘʮʠʦʥʘʭ ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ ʠʟ 

ʨʘʩʯʸʪʘ 1 ʤʢʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʟʘ ʜʚʘ ʤʝʩʷʮʘ ʦʧʳʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʩʫʪʦʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʥʘ 28,2 %, ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʢʦʨʤʘ ʥʘ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 19,8 % ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ 100 %-

ʡ ʩʦʭʨʘʥʥʦʩʪʠ (ʉ.ɺ. ɽʛʦʨʦʚ, ɼ.ɼ. ɻʦʤʙʦʝʚ). 

ɺ ʦʧʳʪʝ ʥʘ ʧʦʨʦʩʷʪʘʭ-ʩʦʩʫʥʘʭ (ʅ.ɸ. ʅʦʩʝʥʢʦ) ʠʩʧʳʪʘʥʳ ʜʚʝ ʜʦʟʠʨʦʚʢʠ ʥʘʥʦʢʦʤʧʦʟʠ-

ʪʘ ï 20 ʠ 40 ʤʢʛ/ʢʛ ʢʦʤʙʠʢʦʨʤʘ (1 ʠ 2 ʤʢʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ). ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʥʘʥʦʢʦʤʧʦʟʠ-
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ʪʘ ʧʦʚʳʩʠʣʘʩʴ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʥʘ 5,6 %, ʞʠʚʘʷ ʤʘʩʩʘ ʢ ʦʪʲʸʤʫ ï ʥʘ 18,4ï38,0 %, ʚʘʣʦʚʦʡ 

ʧʨʠʨʦʩʪ ï ʥʘ 20,1ï42,0 %, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ï ʥʘ 20,1ï41,9 %, ʩʥʠʟʠʣʠʩʴ ʟʘʪʨʘʪʳ ʢʦʨ-

ʤʘ ʥʘ 23,5ï30,4 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʩʠʣʩʷ ʠʤʤʫʥʥʳʡ ʩʪʘ-

ʪʫʩ ʦʨʛʘʥʠʟʤʘ ʧʦʨʦʩʷʪ. 

ʋʯʠʪʳʚʘʷ ʩʢʘʟʘʥʥʦʝ ʚʳʰʝ, ʚ 2015 ʛʦʜʫ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʨʦʚʝʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʫʶ ʧʨʦʚʝʨʢʫ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʣʣʦʠʜʥʦʛʦ ʥʘʥʦʩʝʨʝʙʨʘ çɸʨʛʦʚʠʪè ʠʟ 

ʨʘʩʯʸʪʘ 1 ʤʢʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʷʛʥʷʪʘʤ ʨʦʤʘʥʦʚʩʢʦʡ ʧʦʨʦʜʳ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʘ ʠ ʢʘʢ ʩʨʝʜʩʪʚʘ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʠ ʜʨʫʛʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦ-

ʣʦʜʥʷʢʘ ʦʚʝʮ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 

ʆɸʆ çɺʘʛʘʥʦʚʦè ʇʨʦʤʳʰʣʝʥʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʷʛʥʷʪʘʭ ʨʦʤʘʥʦʚʩʢʦʡ 

ʧʦʨʦʜʳ ʚ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ. 

ɼʣʷ ʦʧʳʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʷʛʥʷʪ ï ʘʥʘʣʦʛʦʚ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʞʠʚʦʡ ʤʘʩʩʝ 

ʩ 1-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ 30 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ [5]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 60 ʜʥʝʡ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʞʠʚʘʷ ʤʘʩʩʘ 

(ʝʞʝʤʝʩʷʯʥʦ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ, ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʷʛʥʷʪ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʦʙʳʯʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʛʥʷʪʘ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ [6]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪ ʪʨʸʭ ʞʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʠ ʢʠʰʝʯʥʦʝ ʩʦʜʝʨʞʠʤʦʝ.  

ɺ ʉʠʙʅʀʇʊʀɾʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ: ʦʙʱʠʡ ʙʝʣʦʢ, ʵʨʠʪʨʦʮʠʪʳ, ʣʝʡʢʦʮʠʪʳ, ʣʝʡʢʦʬʦʨʤʫʣʘ, ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯʥʦʛʦ ʩʦ-

ʜʝʨʞʠʤʦʛʦ. 

ɺ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʷʛʥʷʪ ʧʦʤʠʤʦ ʤʘʪʝʨʠʥʩʢʦʛʦ ʤʦʣʦʢʘ ʚʭʦʜʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʨʤʘ: 

ʩʝʥʦ, ʢʦʥʮʝʥʪʨʘʪʳ, ʤʠʥʝʨʘʣʴʥʘʷ ʧʦʜʢʦʨʤʢʘ, ʜʣʷ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï ʢʦʣʣʦʠʜʥʳʡ 

ʥʘʥʦʢʦʤʧʦʟʠʪ ʩʝʨʝʙʨʘ çɸʨʛʦʚʠʪè ʚ ʜʦʟʝ 1 ʤʢʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ. 

ʂʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʘ 

 

ɻʨʫʧʧʘ n ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ 

I (ʢʦʥʪʨʦʣʴʥʘʷ) 30 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ): ʩʝʥʦ, ʢʦʥʮʝʥʪʨʘʪʳ, ʤʠʥʝʨʘʣʴʥʘʷ 

ʧʦʜʢʦʨʤʢʘ 

II ʦʧʳʪʥʘʷ 30 ʆʈ + ʢʦʣʣʦʠʜʥʳʡ ʥʘʥʦʢʦʤʧʦʟʠʪ ʩʝʨʝʙʨʘ çɸʨʛʦʚʠʪè ʚ ʩʦ-

ʩʪʘʚʝ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʟ ʨʘʩʯʸʪʘ 1 ʤʢʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʩʣʝ ʷʛʥʝʥʠʷ ʩ 2-ʥʝʜʝʣʴʥʦʛʦ ʜʦ 1-

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʤʠʤʦ ʤʘʪʝʨʠʥʩʢʦʛʦ ʤʦʣʦʢʘ ʷʛʥʷʪ ʧʨʠʫʯʘʣʠ ʢ ʨʘʩʪʠʪʝʣʴʥʳʤ ʢʦʨʤʘʤ ï 

ʩʝʥʫ ʠ ʢʦʥʮʝʥʪʨʘʪʘʤ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʢʣʝʪʢʘʭ-çʩʪʦʣʦʚʢʘʭè ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʠʣʦ ʥʝ ʙʦʣʝʝ 50 ʛ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʢʦʨʤʘ, ʠ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʵʪʠʭ ʚʠʜʦʚ ʢʦʨʤʦʚ ʤʝʞʜʫ 

ʞʠʚʦʪʥʳʤʠ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʉ 1- ʜʦ 2-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʝʜʘʝʤʦʩʪʴ ʩʝʥʘ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦ-

ʩʪʘʚʠʣʘ 88,0 %, ʫ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 92,6, ʢʦʥʮʝʥʪʨʘʪʳ ʷʛʥʷʪʘ ʚʩʝʭ ʛʨʫʧʧ ʧʦ-

ʝʜʘʣʠ ʙʝʟ ʦʩʪʘʪʢʦʚ. 

ʉ 2- ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʤʘʪʝʨʠʥʩʢʦʛʦ ʤʦʣʦʢʘ, ʚʦʟʨʦʩʣʦ 

ʧʦʪʨʝʙʣʝʥʠʝ ʷʛʥʷʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ, ʥʘʧʨʠʤʝʨ, ʧʦʝʜʘʝʤʦʩʪʴ ʩʝʥʘ ʞʠʚʦʪʥʳʤʠ ʢʦʥ-
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ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 89,7 %, ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 94,8 %, ʢʦʥ-

ʮʝʥʪʨʘʪʳ ʷʛʥʷʪʘʤʠ ʚʩʝʭ ʛʨʫʧʧ ʧʦʝʜʘʣʠʩʴ ʙʦʣʝʝ ʦʭʦʪʥʦ ʠ ʙʝʟ ʦʩʪʘʪʢʦʚ. 

ʈʘʟʣʠʯʥʘʷ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʜʦʧʳʪʥʳʝ ʷʛʥʷʪʘ II ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʩʝʨʝʙʨʘ ʚ ʨʘʮʠʦʥʝ ʷʛʥʷʪ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʯʝʨʝʟ ʤʝʩʷʮ ʦʧʳʪʥʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʠʭ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 4,0 %, 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ï ʥʘ 8,0 % (ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ). 

ʏʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ ʦʧʳʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ ʦʚʝʮ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 5,9 % (ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ), ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ï ʥʘ 

11,0 % (ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ). 

ɿʘ 60 ʜʥʝʡ ʦʧʳʪʘ ʘʙʩʦʣʶʪʥʳʡ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʷʛʥʷʪ ʚʦ ʚʪʦ-

ʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦʚʳʩʠʣʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 9,4 ʠ 9,5 % 

(ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʧʦ ʚʪʦʨʦʤʫ ʠ ʪʨʝʪʴʝʤʫ ʧʦʨʦʛʫ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʙʠʦʩʪʠʤʫʣʠʨʫʶʱʝʤ ʜʝʡʩʪʚʠʠ ʥʘʥʦʩʝʨʝʙʨʘ ʥʘ ʧʨʦʮʝʩʩʳ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟʤʝ ʨʘʩʪʫʱʠʭ 

ʞʠʚʦʪʥʳʭ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʷʛʥʷʪ (ʪʘʙʣ. 2) ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʦʨʛʘ-

ʥʠʟʤ ʞʠʚʦʪʥʳʭ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʢʘʢʠʭ-ʣʠʙʦ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

 

ʊʘʙʣʠʮʘ 2 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʷʛʥʷʪ, ʄ Ñ m 

 

ɻʨʫʧʧʘ 
ʆʙʱʠʡ ʙʝʣʦʢ, 

ʛ% 

ʕʨʠʪʨʦʮʠʪʳ, 

ʤʣʥ/ʤʤ 

ʃʝʡʢʦʮʠʪʳ, 

ʪʳʩ/ʤʤ 

ɻʝʤʦʛʣʦʙʠʥ,  

ʛ/ʣ 

I ʂʦʥʪʨʦʣʴʥʘʷ 3,42 Ñ 0,27 7,2 Ñ 0,6 5,1 Ñ 0,5 72,6 Ñ 2,7 

II ʆʧʳʪʥʘʷ 3,82 Ñ 0,2 7,8 Ñ 0,6 5,6 Ñ 0,3 77,9 Ñ 1,3 

ʈ - - - <0,05 

 

ʊʘʢ, ʧʨʠ ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʟʘʤʝʯʝʥʘ ʥʝʢʦʪʦʨʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ (ʪʘʙʣ. 2) ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ. 

ʇʦʜʦʙʥʳʝ ʞʝ ʪʝʥʜʝʥʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʢʨʦʚʠ 

ʣʝʡʢʦʮʠʪʦʚ ʠ ʵʨʠʪʨʦʮʠʪʦʚ. 

ʇʦʜʩʯʸʪ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʵʦʟʠʥʦʬʠʣʦʚ ʫ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʦʚʝʮ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʧʘʣʦʯʢʦ-

ʷʜʝʨʥʳʭ ʢʣʝʪʦʢ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ 

(ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 ï ʃʝʡʢʦʬʦʨʤʫʣʘ ʢʨʦʚʠ ʷʛʥʷʪ, ʄ Ñ m 

 

ɻʨʫʧʧʘ 

ʃʝʡʢʦʬʦʨʤʫʣʘ 

ʃʠʤʬʦ-

ʮʠʪʳ 

ʄʦʥʦ-

ʮʠʪʳ 

ʆʙʱʘʷ 

ʙʘʢ. 

ʕʦʟʠʥʦ-

ʬʠʣʳ 

ʅʝʡʪʨʦʬʠʣʳ 

ʧʘʣʦʯʢʦ-

ʷʜʝʨʥʳʝ 

ʩʝʛʤʝʥʪʦ-

ʷʜʝʨʥʳʝ 

I ʂʦʥʪʨʦʣʴʥʘʷ 6,3Ñ0,2 4,9Ñ0,37 37,9Ñ1,7 47,27Ñ2,2 3,2Ñ0,21 1070Ñ12 

II  8,3Ñ0,4 4,2Ñ0,91 32,4Ñ1,2 52,3Ñ2,1 3,8Ñ0,2 1120Ñ11 

ʈ 0,05 - 0,05 0,05 0,05 - 

 

ʄʳ ʥʝ ʤʦʛʣʠ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ʪʦʣʩʪʦʛʦ 

ʢʠʰʝʯʥʠʢʘ, ʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʸʥʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʩʪʠʤʫʣʷʮʠʶ 

ʵʪʦʡ ʤʠʢʨʦʬʣʦʨʳ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩʝʨʝʙʨʘ. 
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ʅʘʥʦʢʦʤʧʦʟʠʪ ʩʝʨʝʙʨʘ, ʧʦ ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʣʠʷʝʪ ʥʘ ʨʷʜ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʚʠʜʥʦ ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʣʝʡʢʦʬʦʨʤʫʣʳ. 

ɺʳʨʘʞʝʥʥʘʷ ʵʦʟʠʥʦʬʠʣʠʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʛʦʚʦʨʠʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʠʤʤʫʥʥʦʤ 

ʦʪʚʝʪʝ, ʦʯʝʚʠʜʥʦ, ʥʘ ʧʘʨʘʟʠʪʘʨʥʫʶ ʠʥʚʘʟʠʶ, ʢʦʪʦʨʳʡ, ʚʦʟʤʦʞʥʦ, ʩʪʠʤʫʣʠʨʦʚʘʣʩʷ ʚʳʩʦʢʦʡ 

ʜʦʟʦʡ ʘʥʪʠʛʝʣʴʤʠʥʪʠʢʦʚ. 

ɼʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ (ʤʘʢʨʦʬʘʛʦʚ ʢʨʦʚʠ).  

ʕʪʘ ʢʘʨʪʠʥʘ ʜʦʧʦʣʥʷʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ 

ʢʣʝʪʦʢ ʚ ʩʦʜʝʨʞʠʤʦʤ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. 

ʆʯʝʚʠʜʥʦ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩʝʨʝʙʨʘ ʧʨʦʠʩʭʦʜʠʣʘ ʩʪʠʤʫʣʷʮʠʷ ʠ ʦʧʪʠʤʠ-

ʟʘʮʠʷ ʤʠʢʨʦʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʠʰʝʯʥʠʢʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʣ ʩʪʠʤʫʣʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ-ʵʬʬʝʢʪʦʨʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ï ʣʠʤʬʦʮʠʪʳ ʠ ʤʦʥʦʮʠʪʳ, ʤʦʜʠʬʠʮʠʨʦʚʘʣ 

ʥʝʡʪʨʦʬʠʣʴʥʦʝ ʟʚʝʥʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʘʢʪʠʚʠʟʠʨʦʚʘʣ ʵʦʟʠʥʦʬʠʣʴʥʳʡ ʧʫʣ ʢʣʝʪʦʢ-

ʤʘʨʢʸʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʠʥʚʘʟʠʷʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʣʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʜʦʩʪʦʚʝʨʥʦ ʫʩʠ-

ʣʠʚʘʣʘʩʴ ʜʳʭʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʢʨʦʚʠ, ʯʪʦ ʟʘʤʝʪʥʦ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʝʨʝʙʨʘ ʚ ʨʘʮʠʦʥʘʭ ʧʦʜʦʧʳʪʥʳʭ ʷʛʥʷʪ.  

ɺ ʢʘʣʴʢʫʣʷʮʠʶ ʨʘʩʯʸʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʷʪʳ ʜʘʥʥʳʝ ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ 

ʠʟ ʨʘʮʠʦʥʦʚ ʷʛʥʷʪ ʩ 1- ʜʦ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪ.ʝ. ʟʘ 60 ʜʥʝʡ ʦʧʳʪʘ. 

ʉʪʦʠʤʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʜʢʦʨʤʦʢ ʚʟʷʪʘ ʧʦ ʧʨʷʤʳʤ ʟʘʪʨʘ-

ʪʘʤ, ʚ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʥʝʪ ʩʪʦʠʤʦʩʪʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʤʦʣʦʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʘ 

ʩʝʨʝʙʨʘ ʩʦʩʪʘʚʠʣ 156,9 ʨʫʙ. ʥʘ 1 ʛʦʣʦʚʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ɺʳʚʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʣʦʠʜʥʦʛʦ ʥʘʥʦʩʝʨʝʙʨʘ (çɸʨʛʦʚʠʪʘè) ʠʟ ʨʘʩʯʸʪʘ 1 ʤʢʛ/ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ ʷʛʥʷʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 5,9 ʠ 9,5 %, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʠ 156,9 ʨʫʙ. 

ʥʘ 1 ʛʦʣʦʚʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ɺʢʣʶʯʝʥʠʝ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʷʛʥʷʪ ʢʦʣʣʦʠʜʥʦʛʦ ʥʘʥʦʩʝʨʝʙʨʘ ʫʩʠʣʠʚʘʝʪ ʧʨʦʮʝʩʩʳ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ, 

ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʠʭ ʦʨʛʘʥʠʟʤʘ. 
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ʋʧʨʘʚʣʝʥʠʝ ʚʝʪʝʨʠʥʘʨʠʠ ʧʦ ʊʘʙʫʥʩʢʦʤʫ ʨʘʡʦʥʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʠʜʦ-ʫʛʣʝʚʦʜʥʳʡ ʢʦʥʮʝʥʪʨʘʪ, ʢʘʨʙʘʤʠʜ, ʧʦʣʠʩʘʭʘʨʠʜ, ʢʦʨʦʚʳ, ʤʦ-

ʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʢʣʶʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʵʢʩʪʨʫʜʠʨʦʚʘʥʦʛʦ ʘʤʠʜʦ-ʫʛʣʝʚʦʜʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ ʷʯʤʝʥʷ (45 %), ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʞʤʳʭʘ (45 %), ʢʘʨʙʘʤʠʜʘ (5 %) ʠ 

ʧʦʣʠʩʘʭʘʨʠʜʘ (5 %) ʚ ʨʘʮʠʦʥʳ ʢʦʨʦʚ. ɺʢʣʶʯʝʥʠʝ ɸʋʂ ʚ ʨʘʮʠʦʥʳ ʢʦʨʦʚ ʢʨʘʩʥʦʡ ʩʪʝʧʥʦʡ ʧʦ-

ʨʦʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ï 400 ʛ (1 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ), 500 ʛ (2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ) ʠ 600 ʛ (3 ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ)  ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʝ ʫʜʦʝʚ ʥʘ 7,1; 8,8 ʠ 9,5 % ʚ ʧʝʨʝʚʦʜʝ ʥʘ 3,4 %-ʶ ʞʠʨʥʦʩʪʴ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ (ʨ<0,05). ʇʦ ʧʦ-

ʢʘʟʘʪʝʣʷʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʫ 

ʦʧʳʪʥʳʭ ʘʥʘʣʦʛʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 0,06-0,08% (ʨ>0,05) ʢ ʢʦʥʮʫ ʦʧʳʪʘ.  

 

The efficiency of the amido-carbohydrate additive in the rations of lactating cows 

Martynov V.A., Bely D.S., Udovitskaya A.V.  

Federal state budgetary scientific institution Altai animal husbandry and veterinary science 
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Regional state budgetary institution "Veterinary Department for Tabunsky area", Russia 

 

Keywords: amido-carbohydrate concentrate, carbamide, polysaccharide, cows, dairy effi-

ciency. 

Summary. The inclusion of various doses with an extruded amido-carbohydrate concentrate 

on the basis of barley grain (45 %), sunflower cake (45 %), a carbamide (5 %) and polysaccharide 

(5 %) was studied. The inclusion of an extruded amido-carbohydrate concentrate ï 400 g (The First 

skilled group), 500 g (The Second skilled group) and 600 g (The Third skilled group) in diets for 

red steppe breed cows have provided increase milk yields by 7,1; 8,8 and 9,5 %. It means 3,4 % fat 

content in comparison with The Control group at a reliable difference in all groups (ʨ < 0,05). There 

is the tendency of increasing protein in milk for 0,06ï0,08 % (ʨ>0,05) in skilled analogs in relation 

to control. It has been established on indicators of a chemical composition of milk by the end of ex-

perience. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʨʘʮʠʦʥʘʭ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʘ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʪʝʠʥ ʠ ʫʛʣʝʚʦʜʳ, ʦʪ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ 

ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ[4]. ʇʦʣʥʦʮʝʥʥʦʝ ʧʨʦʪʝʠʥʦʚʦʝ ʠ ʫʛʣʝ-

ʚʦʜʥʦʝ ʧʠʪʘʥʠʝ ʞʚʘʯʥʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ ʚ 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʙʤʝʥʘ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʠ ʩʘʭʘʨʘʭ. ɼʝʬʠʮʠʪ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʮʠʦʥʘ ʠ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʠ ʩʪʘʥʦʚʷʪ-

ʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʩʠʩʪʝʤʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠ ʤʷʩʘ [6].  

ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʮʠʦʥʦʚ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʪʝʠʥʘ ʠ ʫʛʣʝʚʦʜʘʤʠ ʦʩʪʘʝʪʩʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʀʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʝ-

ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʥʠʞʘʝʪʩʷ ʜʦ 60-70% ʦʪ ʥʦʨʤʳ. ʕʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʳʡ ʧʝʨʝʨʘʩʭʦʜ ʢʦʨʤʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʘʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦ-

ʨʳʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʞʚʘʯ-
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ʥʳʭ ʟʘ ʩʯʝʪ ʩʦʠ, ʘ ʪʘʢʞʝ ʥʝʙʝʣʢʦʚʳʭ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʤʦʯʝʚʠʥʘ 

(ʢʘʨʙʘʤʠʜ). 

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʯʝʚʠʥʳ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʜʦʢʘʟʘʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʚ ʧʨʘʢʪʠʢʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʝʝ ʠ ʜʨʫʛʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʘʟʦʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʪʨʫʜʘ ʠ ʩʨʝʜʩʪʚ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʦ-

ʯʝʚʠʥʳ, ʪʦʯʥʳʤ ʜʦʟʠʨʦʚʘʥʠʝʤ, ʪʱʘʪʝʣʴʥʳʤ ʩʤʝʰʠʚʘʥʠʝʤ ʩ ʢʦʨʤʘʤʠ, ʧʦʩʪʝʧʝʥʥʳʤ ʧʨʠʫʯʝ-

ʥʠʝʤ ʞʠʚʦʪʥʳʭ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʟʝ ʠ ʢʨʘʪʥʦʩʪʠ ʨʘʟʜʘʯʠ ʢʦʨʤʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʵʪʠʤ ʧʨʝ-

ʧʘʨʘʪʦʤ. ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʢʦʨʤʣʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʘʟʦʪʘ ʤʦʯʝʚʠʥʳ ʚʳʚʦʜʠʪʩʷ ʠʟ 

ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʜʝ ʘʤʤʠʘʢʘ ʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʪʨʘʚʣʝʥʠʝ [1, 2].  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʪʝʧʝʥʴ ʫʪʠʣʠʟʘʮʠʠ ʘʟʦʪʘ ʨʫʙʮʦʚʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʪʝʩʥʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʠʭ ʣʝʛʢʦʨʘʩʪʦʨʠʤʳʤʠ ʫʛʣʝʚʦʜʘʤʠ, ʧʨʠ ʜʝʬʠʮʠʪʝ ʩʘʭʘʨʘ 

ʫʩʚʦʝʥʠʝ ʘʟʦʪʘ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʳʤ ï 20%, ʚʤʝʩʪʦ 50%. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʩʘʭʘ-

ʨʦ-ʧʨʦʪʝʠʥʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʫʣʫʯʰʘʝʪʩʷ ʩʠʥʪʝʟ ʘʤʠʥʦʢʠʩʣʦʪ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ 

ʛʨʫʧʧʳ ɺ ʚ ʨʫʙʮʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʘʟʦʪʘ ʤʦʯʝʚʠʥʳ ʚ ʤʠʢʨʦʙʥʳʡ ʙʝ-

ʣʦʢ ʚ ʢʘʨʙʘʤʠʜʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʧʦʣʠʩʘʭʘʨʠʜʳ ʢʘʢ ʠʩʪʦʯʥʠʢ ʣʝʛʢʠʭ 

ʫʛʣʝʚʦʜʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʅ.ʇ. ɹʫʨʷʢʦʚʘ ʠ ɸ.ɺ. ʂʦʩʦʣʘʧʦʚʘ ʚ 2013 ʛ. [1] ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʚ ʜʦʟʝ 

150 ʛ/ʛʦʣ. ʚ ʩʫʪʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚʘʣʦʚʦʛʦ ʫʜʦʷ ʤʦʣʦʢʘ 4%-ʡ ʞʠʨʥʦʩʪʠ ʥʘ 

6,18 % ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʦʡʥʳʭ ʢʦʨʦʚ ʧʫʪʝʤ ʩʢʘʨʤʣʠʚʘʥʠʷ ʠʤ ʘʤʠʜʦʢʦʥʮʝʥʪʨʘʪʥʦʡ ʜʦʙʘʚʢʠ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʧʦʣʠʩʘʭʘʨʠʜʦʤ (ɸʋʂ), ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʜʦʟʠʨʦʚʢʫ ʩʢʘʨʤʣʠʚʘʥʠʷ ʜʦʙʘʚʢʠ 

ɸʋʂ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ ʠ ʨʘʮʠʦʥʦʚ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ; 

2. ʀʟʫʯʠʪʴ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ, ʢʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʜʦʟʳ ʩʢʘʨʤʣʠʚʘʥʠʷ ʜʦʙʘʚʢʠ ɸʋʂ; 

3. ɺʳʷʚʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦ ʜʦʙʘʚʢʠ ɸʋʂ  ʚ 

ʨʘʮʠʦʥʘʭ  ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʢʨʘʩʥʦʡ ʩʪʝʧ-

ʥʦʡ ʧʦʨʦʜʳ (ʢʦʨʦʚʳ ï ʘʥʘʣʦʛʠ ʧʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʧʨʦʜʫʢʪʠʚʥʳʤ ʬʦʥʦʤ 16,0 ï 

16,5 ʢʛ ʚ ʩʫʪʢʠ). ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ ʙʘʟʝ ʆɸʆ çɹʫʨʣʠʥʩʢʠʡè ɹʫʨʣʠʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʟʠʤʥʝ-ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ (ʪʘʙʣ. 1).  

ɼʣʷ ʦʧʳʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʢʦʨʦʚ ʢʨʘʩʥʦʡ ʩʪʝʧʥʦʡ ʧʦʨʦʜʳ ʧʦ 10 

ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʨʠ ʧʦʜʙʦʨʝ ʞʠʚʦʪʥʳʭ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʞʠʚʘʷ ʤʘʩʩʘ, 

ʚʦʟʨʘʩʪ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʤʝʩʷʮ ʣʘʢʪʘʮʠʠ [5]. 

ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ, ʢʦʨʤʣʝʥʠʝ ï ʜʝʪʘʣʠ-

ʟʠʨʦʚʘʥʥʦʝ ʧʦ ɸ.ʇ. ʂʘʣʘʰʥʠʢʦʚʫ [3]. ʂʦʨʤʣʝʥʠʝ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ (ʪʘʙʣ. 1). 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʘ ʠʟʫʯʘʣʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʅʀʀɾʠɺ. ɺ ʢʦʨʤʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ: ʩʫʭʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ï ʧʫʪʝʤ ʚʳʩʫʰʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100-1050ʉ; ʘʟʦʪʘ ï ʧʦ ʤʝʪʦʜʫ ʂʲʝʣʴʜʘ-

ʣʷ; ʩʳʨʦʡ ʟʦʣʳ ï ʤʝʪʦʜʦʤ ʦʟʦʣʝʥʠʷ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 5000ʉ; ʙʝʟʘʟʦʪʠʩʪʳʭ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ï ʧʦʜʩʯʝʪʦʤ ʨʘʟʥʦʩʪʠ 100%-ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ, ʞʠʨʘ, ʢʣʝʪ-

ʯʘʪʢʠ, ʟʦʣʳ ʠ ʚʦʜʳ; ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʧʦ ʤʝʪʦʜʫ ɻʘʥʝʢʘ; ʩʳʨʦʛʦ ʞʠʨʘ ï ʧʦ ʤʝʪʦʜʫ ʈʫʰʢʦʚ-

ʩʢʦʛʦ, ʚ ʘʧʧʘʨʘʪʝ ʉʦʢʩʣʝʪʘ; ʢʘʨʦʪʠʥʘ ï ʧʦ ʎʠʨʝʣʶ; ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ; 

ʬʦʩʬʦʨʘ ï ʚʘʥʘʜʥʦ-ʤʦʣʠʙʜʘʪʥʳʤ ʤʝʪʦʜʦʤ; ʢʘʣʴʮʠʷ ï ʪʨʠʣʦʥʦʤʝʪʨʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʜʠʢʘʪʦʨʘ ʬʣʫʦʨʝʢʩʦʥʘ; ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ï ʤʝʪʦʜʦʤ ʧʣʘʤʝʥʥʦʡ ʬʦʪʦʤʝʪʨʠʠ; ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ï ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ (ʂɸʉ-115ʉ). 



31 

 

ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʠʟʫʯʘʝʤʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʦʪ ʞʠʚʦʪʥʳʭ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ (n=5) ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʦʧʳʪʘ ʧʝʨʝʜ ʫʪʨʝʥʥʠʤ ʢʦʨʤʣʝʥʠʝʤ ʧʨʦʚʦʜʠʣʦʩʴ ʚʟʷ-

ʪʠʝ ʧʨʦʙ ʢʨʦʚʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʚ ʂɻɹʋ çʊʘʙʫʥ-

ʩʢʘʷ ʨʘʡʦʥʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè): ʦʙʱʠʡ ʙʝʣʦʢ ï ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ; 

ʢʘʨʦʪʠʥ ï ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ɻ.ʌ.ʂʦʨʦʤʳʩʣʦʚʫ ʠ ʃ.ɸ.ʂʫʜʨʷʚʮʝʚʦʡ; ʨʝʟʝʨʚʥʘʷ 

ʱʝʣʦʯʥʦʩʪʴ ï ʧʦ ʅʝʚʦʜʦʚʫ ʩ ʠʥʜʠʢʘʪʦʨʦʤ ʊʘʰʠʨʦ; ʢʘʣʴʮʠʡ ï ʧʦ ɽ.ʇ.ɺʠʯʝʚʫ ʠ 

ʃ.ɺ.ʂʘʨʘʢʘʰʝʚʫ ʩ ʬʣʫʦʨʝʢʩʦʥʦʤ; ʬʦʩʬʦʨ ï ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠ ʚʘʥʘʜʘʪ-ʤʦʣʠʙʜʘʪʥʳʤ ʤʝʪʦ-

ʜʦʤ; ʚʠʪʘʤʠʥ ɽ ï ʤʝʪʦʜʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩ ʮʝʨʫʣʦʧʣʘʟʤʠʥʦʤ. 

ɺʩʝ ʜʦʙʘʚʢʠ ʟʘʜʘʚʘʣʠʩʴ ʚ ʨʘʮʠʦʥ ʚ ʪʝʯʝʥʠʝ 60 ʜʥʝʡ ʧʦʩʣʝ ʨʘʟʜʦʷ ʩ 100 ʜʥʷ ʣʘʢʪʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

 

ɻʨʫʧʧʘ ʂʦʣʠ- 

ʯʝʩʪʚʦ, 

ʛʦʣ. 

ʇʝʨʠʦʜ 

ʩʢʘʨʤʣʠʚʘʥʠʷ, ʜʥ. 

ʋʩʣʦʚʠʷ 

ʢʦʨʤʣʝʥʠʷ 

ʂʦʣʠʯʝ-

ʩʪʚʦ 

ɸʋʂ, ʛ 

ʂʦʥʪʨʦʣʴʥʘʷ 10 
ʇʦʩʣʝ ʨʘʟʜʦʷ ʩ 

100 ʜʥʷ ʣʘʢʪʘʮʠʠ 

ʆʩʥʦʚʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ 

(ʆʈ) 
- 

I ʦʧʳʪʥʘʷ  10 
ʇʦʩʣʝ ʨʘʟʜʦʷ ʩ 

100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ 

ʆʈ + ɸʋʂ (ʟʝʨʥʦ ʷʯʤʝʥʷ 45% + 

ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ 45%+ 

ʢʘʨʙʘʤʠʜ 5% + ʧʦʣʠʩʘʭʘʨʠʜ 5%)  

400 

II  ʦʧʳʪʥʘʷ 10 
ʇʦʩʣʝ ʨʘʟʜʦʷ ʩ 

100 ʜʥʷ ʣʘʢʪʘʮʠʠ 

ʆʈ + ɸʋʂ (ʟʝʨʥʦ ʷʯʤʝʥʷ 45% + 

ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ 45% + 

ʢʘʨʙʘʤʠʜ 5% + ʧʦʣʠʩʘʭʘʨʠʜ 5%)   

500 

III  ʦʧʳʪʥʘʷ  10 
ʇʦʩʣʝ ʨʘʟʜʦʷ ʩ 

100 ʜʥʷ ʣʘʢʪʘʮʠʠ 

ʆʈ + ɸʋʂ (ʟʝʨʥʦ ʷʯʤʝʥʷ 45% + 

ʞʤʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ 45%+ 

ʢʘʨʙʘʤʠʜ 5% + ʧʦʣʠʩʘʭʘʨʠʜ 5%)  

600 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɻʣʘʚʥʳʤʠ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ, ʫʨʦʚʝʥʴ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʴ 

ʢʦʨʤʣʝʥʠʷ, ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʪʝʣʴʥʳʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ɼʦʩʪʘ-

ʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʝʩʧʝʯʠʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ (ʨʠʩ. 1). 

ɺʚʝʜʝʥʠʝ ɸʋʂ ʚ ʨʘʮʠʦʥ ʢʦʨʦʚ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʚʳʩʠʚ ʝʛʦ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 

4,6% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʞʠʚʦʪʥʳʝ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧ-

ʧʳ, ʧʦʣʫʯʘʚʰʠʝ ɸʋʂ ʚ ʜʦʟʝ 0,5 ʢʛ, ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʘʥʘʣʦʛʦʚ ʥʘ 5,7% (ʨ<0,05), ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ï ʥʘ 6,9% (ʨ<0,05). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦʝʢ ʚʪʦʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝʩʷʮʘ ʙʳʣʘ ʫʩʪʘʥʦʚ-

ʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʫʜʦʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧ, ʩʦʩʪʘʚʠʚʰʘʷ 

6% (ʨ<0,05). ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʞʠʚʦʪʥʳʝ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʝʚʟʦʰʣʠ ʧʦ ʤʦ-

ʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʥʘ 7,1% (ʨ<0,05). ʌʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚ-

ʣʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʜʦʝʚ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 4%, ʪʦʛʜʘ ʢʘʢ ʚ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 2,7-3,7%. 
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ʈʠʩʫʥʦʢ 1 ï ʃʘʢʪʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʢʦʨʦʚ ʟʘ ʪʨʠ ʤʝʩʷʮʘ 

 

ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʷʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʧʦ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʥʘ 5%. ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʝ-

ʩʫʪʦʯʥʳʡ ʫʜʦʡ ʩʦʩʪʘʚʠʣ 16,9 ʢʛ ʤʦʣʦʢʘ ʥʘʪʫʨʘʣʴʥʦʡ ʞʠʨʥʦʩʪʠ, ʯʪʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘ 5,6%. ɾʠʚʦʪʥʳʝ III ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ-

ʥʳʭ ʘʥʘʣʦʛʦʚ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘ 5%. ʈʘʟʥʠʮʘ ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ. 

ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʦʨʦʚ ʘʤʠʜʦ-ʫʛʣʝʚʦʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʦʣʥʝʯʥʦʛʦ 

ʞʤʳʭʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʥʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ 

ʧʝʨʠʦʜ ʦʧʳʪʘ. ʊʘʢ, ʧʦ ʩʨʝʜʥʝʤʫ ʫʜʦʶ ʟʘ 3 ʤʝʩʷʮʘ ʞʠʚʦʪʥʳʝ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʢʦʥʪʨʦʣʴ ʥʘ 0,9 ʢʛ, ʠʣʠ ʥʘ 5,2% (ʨ<0,05), II ʦʧʳʪʥʦʡ ï ʥʘ 1,0 ʢʛ (+6,2%) (ʨ<0,05), III ʦʧʳʪʥʦʡ 

ï ʥʘ 1,1 ʢʛ (+6,4%) (ʨ<0,05). 

ʆʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʨʘʟʥʠʮʫ ʧʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʜʠʘʛʨʘʤʤʘ, ʦʪ-

ʨʘʞʘʶʱʘʷ ʚʘʣʦʚʳʡ ʥʘʜʦʡ ʤʦʣʦʢʘ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʛʦ ʥʘ 4% ʞʠʨʥʦʩʪʴ (ʨʠʩ. 2). ɿʘ ʧʝʨʠʦʜ 

ʦʧʳʪʘ ʦʪ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʧʦʣʫʯʝʥʦ  2009,8 ʢʛ 4%-ʛʦ ʤʦʣʦʢʘ. ɺ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʦʩʪʘʚʠʣʦ 7,1-9,6% ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ.    

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʘʣʦʚʳʡ ʥʘʜʦʡ ʤʦʣʦʢʘ 4%-ʡ ʞʠʨʥʦʩʪʠ 
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ɺ ʧʣʘʥʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʨʘʮʠʦʥʳ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ɸʋʂ ʚ ʜʦʟʠʨʦʚʢʘʭ 0,4 ʠ 0,5 ʢʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ʊʘʢ, ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʤʦʣʦʢʘ, 

ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ ʜʦʙʘʚʢʠ, ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 35,7 ʪʳʩ. ʨʫʙ., ʚʦ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʪʘʢʞʝ 35,7 ʪʳʩ. ʨʫʙ., ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 

ʥʘ 436 ʨʫʙ. ʊʨʝʪʴʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʦʢʘʟʘʣʘ ʙʦʣʝʝ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʨʘʮʠʦʥʘ. 

ɺʳʚʦʜʳ. 1. ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʚ ɸʋʂ ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʦʣʥʝʯʥʦʛʦ 

ʞʤʳʭʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʥʘʪʫʨʘʣʴʥʫʶ 

ʞʠʨʥʦʩʪʴ ʥʘ 7,1-9,6%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʠʮʠʪʘ ʙʝʣʢʘ 

ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʪʝʠʥʦʛʝʥʝʟʘ; 

2. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʫ ʦʧʳʪʥʳʭ ʘʥʘʣʦʛʦʚ ʧʨʝʚʟʦʰʣʦ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʷ ʢ 

ʢʦʥʮʫ ʦʧʳʪʘ ʥʘ 0,06-0,08% (ʨ>0,05), ʧʦ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʠ ʦʧʳʪ-

ʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩʦʩʪʘʚʠʣʘ 0,08; 0,11 ʠ 0,13% (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ I, II  ʠ III  ʦʧʳʪʥʳʭ ʛʨʫʧʧ); 

3. ɺ ʧʣʘʥʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʨʘʮʠʦʥʳ 

ʩ ʚʢʣʶʯʝʥʠʝʤ ɸʋʂ ʚ ʜʦʟʠʨʦʚʢʘʭ 0,4 ʠ 0,5 ʢʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. ʊʘʢ, ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʤʦʣʦ-

ʢʘ, ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ ʜʦʙʘʚʢʠ, ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 35,7 ʪʳʩ. ʨʫʙ., ʚʦ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ï ʪʘʢʞʝ 35,7 ʪʳʩ. ʨʫʙ., ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦ-

ʛʦʚ ʥʘ 436 ʨʫʙ. ʊʨʝʪʴʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʦʢʘʟʘʣʘ ʙʦʣʝʝ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʨʘʮʠʦʥʘ.  
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Summary. For the first time in the Republic of Altai studied polymorphism of blood group 

systems , proteins and enzymes serum to determine the allele pool mjasosherstnyh sheep 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʚʮʝʚʦʜʩʪʚʘ, ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʛʝ-

ʥʝʪʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʨʦʜ, ʧʦʧʫʣʷʮʠʡ. ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʟʘ-

ʨʫʙʝʞʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʫʣʫʯʰʝ-

ʥʠʠ ʧʦʨʦʜʥʳʭ ʢʘʯʝʩʪʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʦʩʣʝʜ-

ʥʠʭ ʜʦʩʪʠʞʝʥʠʷʭ ʤʦʣʝʢʫʣʷʨʥʦʡ ʠ ʠʤʤʫʥʥʦʡ ʛʝʥʝʪʠʢʠ, ʙʠʦʭʠʤʠʠ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʨʘʩʢʨʳʚʘʶʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʠʭ ʠʟʤʝʥʝʥʠʝ 

ʚ ʧʨʦʮʝʩʩʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʠ ʠʤʤʫʥʦʛʝ-

ʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʫʧʧ ʢʨʦʚʠ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨ-

ʢʝʨʦʚ. ʀʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚ ʦʥʪʦʛʝʥʝʟʝ, ʥʝʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ 

ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʷʚʣʝʥʠʷ ʚ ʬʝʥʦʪʠʧʝ ʯʝʪʢʠʤʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʝʘʢʮʠʷʤʠ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʵʨʠʪʨʦʮʠ-

ʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʛʝʥʝʪʠʯʝ-

ʩʢʠʝ ʤʘʨʢʝʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ ʠ ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʦʜʙʦʨ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʬʦʨʤ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʝʥʝʪʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʠ ʠʩʢʣʶʯʘʪʴ ʠʟ ʧʣʝʤʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʣʦʞʥʦʡ ʨʦʜʦʩʣʦʚ-

ʥʦʡ [1]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʚ ʩʨʝʜʥʝʛʦʨʥʦʡ ʟʦʥʝ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʥʘ ʙʘʟʝ ɸʆ çʂʘʪʘʥʜʘè ʋʩʪʴ-ʂʦʢʩʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ. 

ɼʣʷ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʝʣʴʥʫʶ ʢʨʦʚʴ ʠʟ ʷʨʝʤʥʦʡ ʚʝ-

ʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 1-2 ʤʣ, ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʫʶ 15-20%-ʤ ʨʘʩʪʚʦʨʦʤ ʪʨʠʣʦʥʘ ɹ, ʢʦʪʦʨʳʡ ʟʘʨʘ-

ʥʝʝ ʚʥʦʩʠʣʠ ʚ ʧʨʦʙʠʨʢʫ ʠʟ ʨʘʩʯʝʪʘ 1/4-1/5 ʦʙʲʝʤʘ ʧʨʦʙʳ ʢʨʦʚʠ. ʂʨʦʚʴ ʦʪʙʠʨʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩ 

ʭʦʨʦʰʦ ʟʘʢʨʳʚʘʶʱʠʤʠʩʷ ʧʨʦʙʢʘʤʠ. ɺ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪʢʘ ʢʨʦʚʠ ʩʦ-

ʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʦʢ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ. ʂʘʞʜʘʷ ʧʨʦʙʘ ʢʨʦʚʠ ʠʤʝʣʘ ʵʪʠʢʝʪʢʫ ʩ ʫʢʘʟʘ-

ʥʠʝʤ ʥʦʤʝʨʘ ʞʠʚʦʪʥʦʛʦ. ʇʝʨʝʜ ʚʟʷʪʠʝʤ ʢʨʦʚʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʦ ʞʠʚʦʪʥʦʤ ʟʘʥʦ-

ʩʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʚʝʜʦʤʦʩʪʴ. ʂʨʦʚʴ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʦ-

ʩʪʘʚʣʷʣʠ ʚ ʩʫʤʢʝ - ʭʦʣʦʜʠʣʴʥʠʢʝ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪʦʢ. 

ɺʝʩʴ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [2, 3]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʧʨʦʚʝʜʝʥʠʝ 

ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʫʞʥʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʠ 

ʧʦʧʫʣʷʮʠʡ, ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʣʝʞʝʥʠʷ ʟʘ 

ʭʦʜʦʤ ʤʠʢʨʦʵʚʦʣʶʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ ʧʦʧʫʣʷʮʠʷʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʩʝ-

ʣʝʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧ ʢʨʦʚʠ ʙʘʨʘʥʦʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

 

 

 



35 

 

ʊʘʙʣʠʮʘ - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧ ʢʨʦʚʠ ʫ ʙʘʨʘʥʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  

ʧʨʠʢʘʪʫʥʩʢʦʛʦ ʪʠʧʘ, % 

 

ʉʠʩʪʝʤʘ ɸʥʪʠʛʝʥʥʳʡ ʬʘʢʪʦʨ ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ɸ 
ɸʘ 33,3 

ɸb 30 

ɺ 

ɺb 96,7 

Bd 90 

Be 46,7 

Bg 60 

Bi 50 

ʉ 
ʉʘ 56,7 

Cb 96,7 

M 
Ma 50 

Mb 83,3 

R R 46,7 

ʆ O1 30 

D Da 40 

 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧ ʢʨʦʚʠ ʫ ʙʘʨʘʥʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʠʢʘʪʫʥʩʢʦʛʦ ʪʠʧʘ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ. 

 

 
 

ʈʠʩʫʥʦʢ - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧ ʢʨʦʚʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʝ 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ɸ ï ʩʠʩʪʝʤʝ ʚʳʷʚʣʝʥʦ ʜʚʘ ʘʥʪʠʛʝʥʥʳʭ ʬʘʢʪʦʨʘ ɸʘ ʠ 

ɸb ʩ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 33.3 ʠ 30 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʥʘʠʙʦʣʝʝ ʧʦʣʠʤʦʨʬʥʦʡ ɺ ï ʩʠʩʪʝʤʝ ʚʳʷʚʣʝʥʳ ʧʷʪʴ ʘʥʪʠʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʠʟ ʥʠʭ Bb 

ʠ Bd ʚʳʷʚʣʷʣʠʩʴ - 96.7 ʠ 90% ʞʠʚʦʪʥʳʭ. Bg - 60 %. ɸ Be ʠ Bi ʠʤʝʣʠ ʩʨʝʜʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ï 46.7 ʠ 50 % ʦʩʦʙʝʡ. 

ʉ ï ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʘʥʪʠʛʝʥʘʤʠ ʉʘ ʠ ʉb. ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠ-

ʣʘ 56.7 ʠ 96.7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄ ï ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ ï ʄʘ ʠ 

Mb ʩ 50 ʠ 83.3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʩʠʩʪʝʤʝ R-ʆ ʦʙʥʘʨʫʞʝʥʦ ʧʦ ʦʜʥʦʤʫ ʘʥʪʠʛʝʥʥʦʤʫ ʬʘʢʪʦʨʫ. ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʢʦʪʦʨʳʭ. ʩʦʩʪʘʚʠʣʘ 46.7% ʠ 30% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʠʩʪʝʤʝ D ʬʘʢʪʦʨ Da 40%. 
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ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʨʦʜʝ ʧʦʣʫʯʠʣʠ ʘʥʪʠʛʝʥʳ Bb ʠ ʉb ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʠʭ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʠʟ ʚʩʝʭ ʘʥʪʠʛʝʥʦʚ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʢʨʦʚʠ 96.7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʘ-

ʤʦʡ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʥʪʠʛʝʥ ɸb ʠ O1 30%. 

ɿʘʢʣʶʯʝʥʠʝ. ɺʳʷʚʣʝʥʳ 14 ʘʥʪʠʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ: Aa. Ab. Bb. Bd. Be. Bi. Bg. Ca. Cb. 

Ma. Mb. R. O1. Da. ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʝʤʠ ʩʠʩʪʝʤʘʤ ʛʨʫʧʧ ʢʨʦʚʠ (ɸ; ɺ; ʉ; ʄ; R; ʆ; D). 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʝ ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʫ ʩʠʩʪʝʤʳ ʉ 76.7%. B 68.7% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ʧʨʦʝʢʪ ˉ 16-44-040066 ʨ_ʘ. 
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The milk yield in sheep breeds created 

 depending on the type of behavior and its impact on growth and development of the Lambs 
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Summary. For the first time in the Republic of Altai studied the productivity of ewes de-

pending on their type of behavior. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʵʪʦʣʦʛʠʠ, ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʦ ʭʘʨʘʢʪʝʨʫ ʥʝʨʚʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ ʩʠ-

ʩʪʝʤʘʪʠʟʠʨʦʚʘʥʦ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʦ ʥʘ ʰʝʩʪʴ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ: ʧʨʦʜʫʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ, 

ʧʦʣʦʚʦʝ, ʘʜʘʧʪʠʚʥʦʝ, ʧʦʧʫʣʷʮʠʦʥʥʦʝ, ʜʚʠʛʘʪʝʣʴʥʦʝ ʠ ʧʠʱʝʚʦʝ [1].  

ʋ ʞʠʚʦʪʥʳʭ ʪʠʧ ʧʦʚʝʜʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʠ ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ. 

ʕʪʦʣʦʛʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʫʩʧʝʭʠ ʦʜʦʤʘʰʥʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʜʦʩʪʠʛʥʫʪʳ ʙʣʘʛʦʜʘʨʷ ʠʭ 

ʦʪʙʦʨʫ ʧʦ ʧʦʚʝʜʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʠʟʜʘʚʥʘ ʯʝʣʦʚʝʢ ʦʩʪʘʚʣʷʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʝʜʝʥʠʷ ʦʩʦ-

ʙʝʡ ʩʦ ʩʧʦʢʦʡʥʳʤ ʪʝʤʧʝʨʘʤʝʥʪʦʤ.  

ʀʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʜʦʤʝʩʪʠʢʘʮʠʠ ʧʨʠʚʝʣʦ ʢ ʙʦʣʴʰʦʡ ʧʝʨʝ-

ʩʪʨʦʡʢʝ ʚʩʝʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʧʨʝʚʨʘʱʝʥʠʶ ʠʭ ʚ ʢʫʣʴʪʫʨʥʳʭ, 

http://elibrary.ru/keyword_items.asp?keywordid=7834227
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ʯʘʱʝ ʩ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʰʝʨʩʪʠ, ʤʦʣʦʢʘ, ʤʷʩʘ ʠ ʪ.ʜ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʛʨʦʤʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʨʦʜ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʦʚʮʝʚʦʜʩʪʚʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦ-

ʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ ʠ ʢʦʥʢʫʨʝʥʪʥʦ-ʩʧʦʩʦʙʥʦʡ, ʧʦʣʴʟʫʶʱʝʡʩʷ ʩʧʨʦʩʦʤ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ 

ɺ.ʉ ɿʘʨʳʪʦʚʩʢʠʡ [2] ʩʯʠʪʘʝʪ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ 

ʧʨʘʢʪʠʢʝ ʧʨʠʥʮʠʧʦʚ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʧʦʣʫʯʘʪʴ ʜʦ 20 % ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ ʯʪʦ, ʚʧʝʨʚʳʝ ʧʨʠ ʢʨʫʛʣʦʛʦʜʦʚʦʤ 

ʧʘʩʪʙʠʱʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʚʝʮ, ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʠʟʫʯʝʥʘ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʦʚʮʝʤʘʪʦʢ ʩʦʟʜʘʚʘʝʤʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʚʝʜʝʥʠʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʠʧʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʩʦʟʜʘʚʘʝ-

ʤʦʡ ʧʦʨʦʜʳ ʤʷʩʦʰʝʨʩʪʥʳʭ ʦʚʝʮ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʚʮʝʤʘʪʦʢ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 1. ʉʬʦʨʤʠʨʦʚʘʪʴ ʛʨʫʧʧʫ ʦʚʮʝʤʘʪʦʢ ʜʣʷ ʦʧʳʪʘ ʠ ʧʨʦ-

ʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʠʢʝ ɼ.ʂ. ɹʝʣʷʝʚʘ ʠ ɺ.ʅ. ʄʘʨʪʳʥʦʚʦʡ [3] ʩ ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʥʠʭ 

ʞʠʚʦʪʥʳʭ ʪʨʝʭ ʪʠʧʦʚ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ; 2. ʀʟʫʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʦʚʮʝʤʘʪʦʢ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʚʝʜʝʥʠʷ; 3. ʆʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʦʪ 

ʦʚʮʝʤʘʪʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʦʚ ʠʭ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʨʝʜʥʝʛʦʨʥʦʡ ʟʦʥʝ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʥʘ ʙʘʟʝ ʢ/ʭ çʋʩʦʣʴʮʝʚʘ ʅ.ɸè ʋʩʪʴ-ʂʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧ ʧʨʦʚʝʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɸ.ʀ. ʆʚʩʷʥʥʠʢʦʚʘ [4], ʘ ʪʝʩʪʠʨʦʚʘ-

ʥʠʝ ʩ ʚʳʜʝʣʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʪʨʝʭ ʪʠʧʦʚ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ɼ.ʂ. ɹʝʣʷʝʚʘ ʠ 

ɺ.ʅ. ʄʘʨʪʳʥʦʚʦʡ [3].  

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʪʙʦʨʘ ʧʦ ʪʠʧʘʤ ʧʦʚʝʜʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫ ʞʠʚʦʪ-

ʥʳʭ ʧʘʩʩʠʚʥʦ-ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʨʝʘʢʮʠʡ ʚ ʥʝʦʙʳʯʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʢʦʨʤʣʝ-

ʥʠʷ. ʆʪʙʠʨʘʣʠ ʦʚʝʮ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʟʘʛʦʥʝ ʥʝʜʘʣʝʢʦ ʦʪ ʚʳʭʦʜʘ ʠʟ ʦʚʯʘʨʥʠ ʩʪʘʚʠʣʠ 

ʢʦʨʤʫʰʢʫ (ʩ ʬʨʦʥʪʦʤ ʢʦʨʤʣʝʥʠʷ ʜʣʷ 12-15 ʦʚʝʮ), ʚ ʢʦʪʦʨʫʶ ʥʘ ʚʠʜʫ ʫ ʞʠʚʦʪʥʳʭ ʟʘʩʳʧʘʣʠ 

ʟʝʨʥʦ.ʆʚʮʳ ʥʘʭʦʜʠʚʰʠʝʩʷ ʚ ʦʚʯʘʨʥʝ, ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʟʘ ʚʩʝʤʠ ʜʝʡʩʪʚʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. ʆʚʝʮ ʟʘʧʫʩʢʘʣʠ ʚ ʟʘʛʦʥ ʧʦ 10-12 ʛʦʣʦʚ ʥʘ 12-15 ʤʠʥʫʪ. ɾʠʚʦʪʥʳʤ, ʧʦʜʦʰʝʜʰʠʤ ʢ 

ʢʦʨʤʫʰʢʝ ʚ ʧʝʨʚʳʝ 4-5 ʤʠʥʫʪ, ʩʪʘʚʠʣʠ ʪʨʠ ʤʝʪʢʠ ʢʨʘʩʢʦʡ; ʧʦʜʦʰʝʜʰʠʤ ʩʧʫʩʪʷ 7-9 ʤʠʥʫʪ, 

ʜʚʝ ʤʝʪʢʠ; ʧʨʠʙʣʠʟʠʚʰʠʤʩʷ ʢ ʢʦʨʤʫʰʢʝ ʚ ʧʦʩʣʝʜʥʠʝ 5 ʤʠʥʫʪ, ʦʜʥʫ ʤʝʪʢʫ. ʇʦʩʣʝ ʵʪʦʛʦ, ʧʨʦ-

ʮʝʜʫʨʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ ʧʦʚʝʜʝʥʠʷ ʧʦʚʪʦʨʷʣʘʩʴ, ʧʦʢʘ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʠ 3 ʛʨʫʧʧʳ ʧʦ 10 ʛʦ-

ʣʦʚ ʦʚʮʝʤʘʪʦʢ. 

ʇʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ ʘʚʪʦʨʘʤʠ ʚʳʜʝʣʝʥʦ ʪʨʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʪʠʧʘ ʞʠʚʦʪʥʳʭ, ʨʘʟʣʠʯʘʶ-

ʱʠʭʩʷ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ ʧʦʚʝʜʝʥʠʷ. 

ʇʝʨʚʳʡ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʪʠʧ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʩʠʣʴʥʳʡ ʫʨʘʚʥʦʚʝʰʝʥʥʳʡ, ʚʪʦʨʦʡ ð 

ʩʠʣʴʥʳʡ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʡ, ʪʨʝʪʠʡ - ʩʣʘʙʳʡ.  

ʆʚʮʳ I ʪʠʧʘ, ʧʦʣʫʯʠʚ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʡʪʠ ʚ ʟʘʛʦʥ, ʙʳʩʪʨʦ ʧʦʜʙʝʛʘʣʠ ʢ ʢʦʨʤʫʰʢʝ ʠ, ʥʝ 

ʙʦʷʩʴ ʯʝʣʦʚʝʢʘ, ʥʘʯʠʥʘʣʠ ʩ ʞʘʜʥʦʩʪʴʶ ʧʦʝʜʘʪʴ ʢʦʨʤ. ɿʘ ʚʩʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʟʘʛʦʥʝ ʦʚʮʳ 

ʥʝ ʦʪʭʦʜʠʣʠ ʦʪ ʢʦʨʤʫʰʢʠ, ʠʭ ʩ ʪʨʫʜʦʤ ʫʜʘʚʘʣʦʩʴ ʦʪʦʛʥʘʪʴ ʦʪ ʥʝʸ, ʥʦ ʠ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʠʟ ʟʘʛʦʥʘ ʦʥʠ ʩʪʨʝʤʠʣʠʩʴ ʚʥʦʚʴ ʧʨʦʥʠʢʥʫʪʴ ʢ ʢʦʨʤʫʰʢʝ. 

ʆʚʮʳ II ʪʠʧʘ ʚʭʦʜʠʣʠ ʚ ʟʘʛʦʥ ʚʤʝʩʪʝ ʩ ʦʚʮʘʤʠ I ʪʠʧʘ ʧʦʚʝʜʝʥʠʷ ʠʣʠ ʠʭ ʟʘʛʦʥʷʣʠ 

ʥʘʩʠʣʴʥʦ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʦʜʙʝʛʘʣʠ ʢ ʢʦʨʤʫʰʢʝ, ʥʦ, ʧʦʣʫʯʠʚ ʤʝʪʢʫ, ʫʙʝʛʘʣʠ ʠ ʙʦʣʴʰʝ ʢ 

ʢʦʨʤʫʰʢʝ ʥʝ ʧʨʠʙʣʠʞʘʣʠʩʴ. ɼʨʫʛʠʝ ʞʠʚʦʪʥʳʝ ʧʦʜʭʦʜʠʣʠ ʢ ʢʦʨʤʫ ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. 

ʆʥʠ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʣʠ ʟʘ ʜʝʡʩʪʚʠʷʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ: ʢʘʢ ʪʦʣʴʢʦ ʦʥ ʦʪʭʦʜʠʣ, ʞʠʚʦʪ-

ʥʳʝ ʫʩʪʨʝʤʣʷʣʠʩʴ ʢ ʢʦʨʤʫʰʢʝ ʠ ʥʘʯʠʥʘʣʠ ʝʩʪʴ. 

ʂ III ʪʠʧʫ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʙʦʣʝʝ ʦʩʪʦʨʦʞʥʳʝ ʠ ʧʫʛʣʠʚʳʝ ʞʠʚʦʪʥʳʝ. ʆʥʠ ʟʘʡʜʷ ʚ ʟʘʛʦʥ 

ʩʪʦʷʣʠ ʚ ʜʘʣʴʥʝʤ ʫʛʣʫ, ʢ ʢʦʨʤʫʰʢʝ ʥʝ ʧʨʠʙʣʠʞʘʣʠʩʴ, ʠʥʦʛʜʘ ʧʦʜʭʦʜʠʣʠ ʢ ʢʦʨʤʫʰʢʝ, ʩʭʚʘ-

ʪʳʚʘʣʠ ʢʦʨʤ ʠ ʤʦʤʝʥʪʘʣʴʥʦ ʦʪʙʝʛʘʣʠ, ʜʘʞʝ ʥʝ ʧʦʣʫʯʠʚ ʦʪʤʝʪʢʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʚʝʮ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʞʠʟ-
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ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʷʛʥʷʪ. ɾʠʚʘʷ ʤʘʩʩʘ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʘʪʝʨʠʥʩʢʦʛʦ ʤʦʣʦʢʘ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʠ ʥʝʟʘʤʝʥʠʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʣʝʛʢʦ ʫʩʚʦʷʝʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ. 

 

ʊʘʙʣʠʮʘ 1 - ʄʦʣʦʯʥʦʩʪʴ ʦʚʮʝʤʘʪʦʢ 

 

ʇʦʢʘʟʘʪʝʣʴ I ʛʨʫʧʧʘ II ʛʨʫʧʧʘ III  ʛʨʫʧʧʘ 

ɾʠʚʘʷ 

ʤʘʩʩʘ, ʢʛ 

ʧʨʠ ʨʦʞʜʝʥʠʠ 4,01Ñ0,07 3,92Ñ0,05 3,88Ñ0,06 

ʚ 20 ʜʥʝʡ 9,50Ñ0,60 8,80Ñ0,15 8,10Ñ0,12 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʢʛ 5,49Ñ0,16 4,88Ñ0,13 4,22Ñ0,16 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʤʦʣʦʯʥʦʩʪʴ, ʛ 275 Ñ 8,0 244 Ñ 6,7 211 Ñ 7,9 

ʄʦʣʦʯʥʦʩʪʴ ʟʘ 20 ʜʥʝʡ 27,45Ñ0,80 24,40Ñ0,67 21,10Ñ0,79 

 

ʇʨʠʨʦʩʪ ʷʛʥʷʪ ʚ ʧʝʨʚʳʝ 20 ʜʥʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʘʪʝʨʠʥʩʢʠʤ ʤʦʣʦʢʦʤ, ʘʥʘʣʠʟ ʜʘʥ-

ʥʳʭ ʪʘʙʣʠʮʳ  ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʮʝʤʘʪʢʠ I ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʷʪ 

ʤʘʪʦʢ ʠʟ II ʠ III  ʛʨʫʧʧ ʥʘ 14,5 % (ʈ>0,99) ʠ 30,1 % (ʈ>0,999). 

ɾʠʚʘʷ ʤʘʩʩʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʞʠʚʦʪʥʦʛʦ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʠ ʰʝʨʩʪʥʦʡ ʠ ʦʩʦʙʝʥʥʦ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʨʘʟʚʠʪʠʶ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʫ ʦʚʝʮ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʜʝʣʷʝʪʩʷ ʧʨʠ-

ʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʤʷʩʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ.  

ɾʠʚʘʷ ʤʘʩʩʘ ʷʛʥʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚ-

ʣʷʶʪʩʷ, ʚʝʣʠʯʠʥʘ ʤʘʪʝʨʠ, ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʷʛʥʷʪ ʚ ʧʨʠʧʣʦʜʝ ʠ 

ʪ.ʜ. 

 

ʊʘʙʣʠʮʘ 2 - ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ 

 

ʇʝʨʠʦʜ ʇʨʠ ʨʦʞʜʝʥʠʠ ɺ 20 ʜʥʝʡ ɺ 4ʤʝʩʷʮʘ 

I ʛʨʫʧʧʘ 4,01Ñ0,07 9,50Ñ0,17 37,70Ñ0,60 

II ʛʨʫʧʧʘ 3,92Ñ0,05 8,80Ñ0,15 35,10Ñ0,66 

III  ʛʨʫʧʧʘ 3,88Ñ0,06 8,10Ñ0,12 32,90Ñ0,68 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʨʘʟʥʠʮʘ ʚ ʞʠʚʦʡ ʤʘʩʩʝ ʷʛʥʷʪ ʦʪ ʦʚʮʝʤʘʪʦʢ ʨʘʟʥʳʭ 

ʪʠʧʦʚ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 3 %, ʚ 20 ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʷʛʥʷʪʘ ʦʪ 

ʦʚʮʝʤʘʪʦʢ I ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ IIʠ III  ʛʨʫʧʧ ʥʘ 8,7 (ʈ>0,99) ʠ 17,3 %, 

(ʈ>0,999) ʘ ʚ 4 ʤʝʩʷʮʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʷʛʥʷʪ ʠʟ I ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʦ 7,9 % (ʈ>0,99) ʠ 14,6 % 

(ʈ>0,999) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 3. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʧʦʣʫʯʝʥ 

ʦʪ ʷʛʥʷʪ Iʛʨʫʧʧʳ - ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ II ʠ III  ʛʨʫʧʧ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ, 

ʦʪ 0 ʜʦ 20 ʜʥʝʡ ʥʘ 14,3 ʠ 30,9 %, ʦʪ 20 ʜʥʝʡ ʜʦ 4 ʤʝʩʷʮʝʚ ʥʘ 7,7 ʠ 13,7 %, ʘ ʚ ʧʝʨʠʦʜ ʦʪ 0 ʜʦ 4 

ʤʝʩʷʮʝʚ ʥʘ 8,6 ʠ 16,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʤʦʞʥʦ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʩʫʜʠʪʴ ʧʦ ʚʝʣʠʯʠʥʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ. ʗʛʥʷʪʘ I ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʷʪ ʤʦʣʦʜʥʷʢ ʦʪ ʦʚʮʝʤʘʪʦʢ II ʠ III  

ʛʨʫʧʧ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 0 ʜʦ 20 ʜʥʝʡ ʥʘ 14,7 ʠ 30,3 %, ʚ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ 20 ʜʥʝʡ ʜʦ 4 ʤʝʩʷʮʝʚ - 7,7 ʠ 13,7 %, ʘ ʚ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝ-
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ʩʷʮʝʚ ʧʨʝʠʤʫʱʝʩʪʚʦ ʷʛʥʷʪ ʦʪ ʤʘʪʦʢ ʧʝʨʚʦʛʦ ʪʠʧʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 8,7 ʠ 16,1 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 3 - ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ 

ʦʪ ʦʚʮʝʤʘʪʦʢ ʨʘʟʥʦʛʦ ʪʠʧʘ ʧʦʚʝʜʝʥʠʷ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʝʨʠʦʜ 

I ʛʨʫʧʧʘ II ʛʨʫʧʧʘ III  ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʢʛ 

0 ʜʦ 20 ʜʥʝʡ 5,50 Ñ 0,16 4,90 Ñ 0,14 4,20 Ñ 0,16 

20 ʜʥʝʡ ʜʦ 4 ʤʝʩʷʮʝʚ 28,20 Ñ 0,58 26,30 Ñ 0,65 24,80 Ñ 0,60 

0 ʜʦ 4 ʤʝʩʷʮʝʚ 33,70 Ñ 0,58 31,20 Ñ 0,65 29,00 Ñ 0,72 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 

0 ʜʦ 20 ʜʥʝʡ 275 Ñ 8,0 244 Ñ 6,7 211 Ñ 7,9 

20 ʜʥʝʡ ʜʦ 4 ʤʝʩʷʮʝʚ 282 Ñ 5,8 263 Ñ 6,6 248 Ñ 6,0 

0 ʜʦ 4 ʤʝʩʷʮʝʚ 281 Ñ 4,9 260 Ñ 5,5 242 Ñ 6,0 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ, % 

0 ʜʦ 20 ʜʥʝʡ 81,4 76,8 70,5 

20 ʜʥʝʡ ʜʦ 4 ʤʝʩʷʮʝʚ 119,5 119,9 121 

0 ʜʦ 4 ʤʝʩʷʮʝʚ 161,6 159,9 157,8 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʠʤʫʱʝʩʪʚʦ ʷʛʥʷʪ ʦʪ ʦʚʮʝʤʘʪʦʢ I ʪʠʧʘ ʧʦ ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʧʦʣʫʯʝʥʥʦʝ 

ʚ ʧʝʨʚʳʝ ʜʚʘʜʮʘʪʴ ʜʥʝʡ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ. 

ɺʳʚʦʜʳ. 1. ʆʚʮʝʤʘʪʢʠ I ʪʠʧʘ ʧʦʚʝʜʝʥʠʷ ʧʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʝʚʦʩʭʦʜʷʪ 

ʤʘʪʦʢ II ʠ III  ʪʠʧʦʚ ʥʘ 14,5 % (ʈ>0,99) ʠ 30,1 % (ʈ>0,999). 

2. ɺ 20 ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʷʛʥʷʪʘ ʦʪ ʦʚʮʝʤʘʪʦʢ I ʪʠʧʘ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ 

ʦʪ ʤʘʪʦʢ II ʠ III  ʪʠʧʦʚ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʥʘ 8,7 (ʈ>0,99) ʠ 17,3 %, (ʈ>0,999) ʘ ʚ 4 ʤʝʩʷʮʘ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʷʛʥʷʪ ʦʪ ʤʘʪʦʢ I ʪʠʧʘ ʩʦʩʪʘʚʠʣʦ 7,9 % (ʈ>0,99) ʠ 14,6 % (ʈ>0,999) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

3. ʅʘʠʙʦʣʴʰʠʡ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʧʦʣʫʯʝʥ ʦʪ ʷʛʥʷʪ I ʛʨʫʧʧʳ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʦ-

ʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ II ʠ III  ʛʨʫʧʧ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ, ʦʪ 0 ʜʦ 20 ʜʥʝʡ ʥʘ 14,3 ʠ 30,9 %, ʦʪ 20 

ʜʥʝʡ ʜʦ 4 ʤʝʩʷʮʝʚ ʥʘ 7,7 ʠ 13,7 %, ʘ ʚ ʧʝʨʠʦʜ ʦʪ 0 ʜʦ 4 ʤʝʩʷʮʝʚ ʥʘ 8,6 ʠ 16,2 % ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ. 

4. ʗʛʥʷʪʘ I ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʷʪ ʤʦʣʦʜʥʷʢ ʦʪ ʦʚʮʝʤʘʪʦʢ II ʠ III  ʛʨʫʧʧ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 0 ʜʦ 20 ʜʥʝʡ ʥʘ 14,7 ʠ 30,3 %, ʚ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʦʪ 20 ʜʥʝʡ ʜʦ 4 ʤʝʩʷʮʝʚ 7,7 ʠ 13,7 %, ʚ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝʩʷʮʝʚ ʧʨʝʠʤʫʱʝʩʪʚʦ ʷʛʥʷʪ 

ʦʪ ʤʘʪʦʢ ʧʝʨʚʦʛʦ ʪʠʧʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 8,7 ʠ 16,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɺʝʣʠʢʞʘʥʠʥ, ɺ. ʀ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʧʦʚʝʜʝʥʠʷ ʩ.-ʭ. ʞʠʚʦʪʥʳʭ / ɺ.ʀ. ɺʝ-

ʣʠʢʞʘʥʠʥ // ʇʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʄ.: ɺʩʝʩʦʶʟ-

ʥʘʷ ʘʢʘʜʝʤʠʷ ʩ.-ʭ. ʥʘʫʢ ʠʤ. ɺ.ʀ. ʃʝʥʠʥʘ, 1979. - 14 ʩ. 

2. ɿʘʨʳʪʦʚʩʢʠʡ, ɺ. ʉ. ʕʪʦʣʦʛʠʷ ʦʚʝʮ / ɺ. ʉ. ɿʘʨʳʪʦʚʩʢʠʡ, ʄ. ʀ. ʃʠʝʚ, ɻ. ʀ. ɽʤʝ-

ʣʴʷʥʦʚ. - ʄ. :ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1990. - 141 ʩ. 



40 

 

3. ɹʝʣʷʝʚ ɼ.ʂ., ʄʘʨʪʳʥʦʚʘ ɺ.ʅ. ʇʦʚʝʜʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʫ ʜʦ-

ʤʘʰʥʠʭ ʦʚʝʮ // ʇʨʦʙʣʝʤʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʛʝʥʝʪʠʢʠ. ʅʦʚʦʩʠʙʠʨʩʢ, 1973. 

ʉ.370-390 

4. ʆʚʩʷʥʥʠʢʦʚ ɸ.ʀ. ʆʩʥʦʚʳ ʦʧʳʪʥʦʛʦ ʜʝʣʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ʄ., çʂʦʣʦʩè, 1976. 

304 ʩ. 

 

 

ʋɼʂ 636.036 

ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʚʝʜʝʥʠʷ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʛʦʥʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʟʝʤʝʣʴʥʳʝ ʫʛʦʜʴʷ, ʦʪʛʦʥʥʳʝ ʧʘʩʪʙʠʱʘ, 

ʧʘʩʪʙʠʱʝʦʙʦʨʦʪ, ʤʦʥʠʪʦʨʠʥʛ, ʢʘʨʪʳ, ʤʝʞʝʚʘʥʠʝ, ʧʣʝʤʝʥʥʳʝ ʞʠʚʦʪʥʳʝ. 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʨʦʜʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʂʦʰ-ɸʛʘʯʩʢʠʭ ʧʘʩʪʙʠʱ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʦʙ-

ʨʘʟʠʝ ʠ ʩʝʟʦʥʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʛʦʥʥʦ-ʧʘʩʪʙʠʱʥʦʛʦ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʢʨʫʛʣʳʡ ʛʦʜ ʧʨʠ ʫʩʣʦʚʠʠ ʦʙʚʦʜʥʝʥʠʷ. ɼʝʡʩʪʚʫʶʱʝʝ ʚ ʨʝʩʧʫʙ-

ʣʠʢʝ ʟʝʤʝʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʨʝʛʫʣʠʨʫʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦ-

ʧʨʦʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ. 

 

Some aspects of transhumance on the territory of the Kosh-Agach 

Surtaeva L.I., Ladigina A.P., Salnikova E.A. 

 

Keywords: transhumance, lands, distant pastures, pasture rotation, monitoring, maps, 

boundary and breeding animals. 

Summary. Natural features of Kosh-Agach pastures are manifold and seasonality, which al-

lows their use for the organization of distant-grazing practically all year round, subject to flooding. 

The current land law in the country is not sufficiently regulate a wide range of issues that arise in 

the use of pastures. 

 

ʆʪʛʦʥʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʚ ʂʦʰ-ɸʛʘʯʩʢʦʤ ʨʘʡʦʥʝ ʠʩʪʦʨʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʦʪʨʘʩʣʴʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʪʛʦʥʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ - ʵʪʦ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ (ʠʣʠ ʙʦʣʴʰʝʡ ʝʛʦ ʯʘʩʪʠ) ʩʦʜʝʨʞʘʪ ʥʘ 

ʧʘʩʪʙʠʱʘʭ ʨʘʟʣʠʯʥʳʭ ʩʝʟʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʜʘʣʸʥʥʳʭ ʦʪ ʞʠʣʠʱʥʳʭ ʮʝʥʪʨʦʚ. 

ʈʘʟʚʠʪʠʝ ʠʤʝʥʥʦ ʵʪʦʡ ʦʪʨʘʩʣʠ ʟʘʚʠʩʝʣʦ  ʚ ʦʩʥʦʚʥʦʤ  ʦʪʪʦʛʦ, ʯʪʦ ʟʦʥʘ ʂʦʰ-ɸʛʘʯʩʢʦʛʦ 

ʨʘʡʦʥʘ ʢʨʘʡʥʝ ʩʫʨʦʚʘ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ʕʪʦ ʢʦʨʦʪʢʠʡ ʙʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ, ʥʠʟ-

ʢʠʝ (ʦʪ -30 ʜʦ -50 Áʉ) ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʠʤʦʡ, ʤʘʣʘʷ ʤʦʱʥʦʩʪʴ ʩʥʝʛʦʚʦʛʦ 

ʧʦʢʨʦʚʘ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (105-110 ʤʤ ʚ ʛʦʜ), ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʘʭʦʪʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʚ ʧʦʯʚʘʭ. ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʧʨʝʦʙʣʘʜʘʣʘ ʢʦʯʝʚʘʷ ʩʠʩʪʝʤʘ ʭʦʟʷʡʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʧʨʘʢʪʠʯʝʩʢʠ  ʠʩʢʣʶʯʘʣʦʩʴ ʚʝʜʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʙʳ-

ʣʦ ʢʨʘʡʥʝ ʥʝ ʨʝʥʪʘʙʝʣʴʥʦ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʂʦʰ-ɸʛʘʯʩʢʦʤ ʨʘʡʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 

575029 ʛʘ, ʢʦʪʦʨʳʝ ʧʦʩʝʟʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʠʤʥʠʭ, ʚʝʩʝʥʥʝ-ʣʝʪʥʠʭ, ʣʝʪʥʠʭ, ʣʝʪʥʝ-

ʦʩʝʥʥʠʭ ʠ ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʦʪʛʦʥʥʳʭ ʧʘʩʪʙʠʱ. ʅʘ ʦʪʛʦʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚʩʝ ʧʦ-

ʛʦʣʦʚʴʝ ʚʝʨʙʣʶʜʦʚ, ʷʢʦʚ, ʣʦʰʘʜʝʡ, ʦʚʝʮ ʠ ʢʦʟ, ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺʩʝʛʦ ʚ ʨʘʡʦʥʝ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ 57920 ʫʩʣʦʚʥʳʭ ʛʦʣʦʚ ʩʢʦʪʘ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ 

ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ (ʃʇʍ) ʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50% ʦʪ ʦʙʱʝʛʦ (ʪʘʙʣ. 1). ʅʘ ʜʦʣʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʦʧʝʨʘʪʠʚʘ ʧʨʠʭʦʜʠʪʩʷ ʪʦʣʴʢʦ 16 %. 



41 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʯʘʩʪʥʳʭ ʧʦʜʚʦʨʴʷʭ ʧʨʠʚʝʣʘ ʢ ʧʦʪʝ-

ʨʝ ʤʥʦʛʠʭ ʫʩʣʫʛ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʩʢʦʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠ ʢʦʣʣʝʢʪʠʚʥʳʭ ʬʦʨʤʘʭ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ ʚ ʉʦʚʝʪʩʢʦʤ ʩʦʶʟʝ.   

 

ʊʘʙʣʠʮʘ 1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʧʦ ʬʦʨʤʘʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚ 

 

 ̄

ʧ/ʧ 

ʌʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ  

ʭʦʟʷʡʩʪʚ 

ʋʩʣʦʚʥʦʝ ʧʦʛʦʣʦʚʴʝ,  

ʛʦʣ. 

%, ʦʪ ʦʙʱʝʛʦ  

ʢʦʣʠʯʝʩʪʚʘ 

1 ʉʇʂ 9470 16 

2 ʂʌʍ 16963 29 

3 ʃʇʍ 31457 55 

 

ʇʝʨʝʩʪʘʣʠ ʧʨʠʤʝʥʷʪʩʷ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʦʜʪʚʝʨʜʠʚʰʠʡ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʘʩʪʙʠʱʝʦʙʦʨʦʪ. ʇʨʠ ʢʦʣʣʝʢʪʠʚʥʳʭ ʬʦʨʤʘʭ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʜʝʡʩʪʚʦʚʘʣʠ ʤʘʰʠʥʥʦ-ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʦʪʨʷʜʳ, ʢʦʪʦʨʳʝ ʚʳʝʟʞʘʣʠ 

ʥʘ ʦʪʜʘʣʸʥʥʳʝ ʧʘʩʪʙʠʱʘ ʠ ʦʢʘʟʳʚʘʣʠ ʭʦʟʷʡʩʪʚʘʤ ʧʦʤʦʱʴ ʚ ʪʨʫʜʦʸʤʢʠʭ ʧʨʦʮʝʩʩʘʭ: ʤʝʭʘʥʠ-

ʟʘʮʠʠ ʚʦʜʦʧʦʜʲʸʤʘ, ʟʘʛʦʪʦʚʢʝ ʢʦʨʤʦʚ, ʧʦʩʪʘʚʢʝ ʟʠʤʥʠʭ ʢʦʨʤʦʚ ʠʟ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ ʠ ʜʨʫ-

ʛʠʭ ʨʘʙʦʪʘʭ. ɸ ʪʘʢ ʞʝ ʦʢʘʟʳʚʘʣʠ ʚʝʪʝʨʠʥʘʨʥʳʝ ʫʩʣʫʛʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʩʢʦʪʘ ʜʦ ʣʝʪʥʠʭ 

ʧʘʩʪʙʠʱ ʠ ʦʙʨʘʪʥʦ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʞʠʚʦʪʥʳʭ ʚ ʃʇʍ, ʭʦʟʷʝʚʘ ʢʦʪʦʨʳʭ, ʚ ʩʠʣʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʚʳʧʘʩʘʶʪ ʩʢʦʪ ʚ ʨʘʜʠʫʩʝ 5ï7 ʢʤ ʦʪ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ (ʧʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ ʧʨʠ ʵʪʦʤ ʥʝ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʘʨʝʥʜʝ) ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʘʩʪʙʠʱʥʳʝ ʟʝʤʣʠ ʚʦʢʨʫʛ ʥʘʩʝʣʝʥ-

ʥʳʭ ʧʫʥʢʪʦʚ ʧʝʨʝʥʘʩʳʱʝʥʳ ʩʢʦʪʦʤ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʠ ʪʘʢ ʠʤʝʶʱʠʡ ʢʨʘʡʥʝ ʩʢʫʜʥʳʡ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩ ʥʠʟʢʦʡ ʢʦʨʤʦʝʤʢʦʩʪʴʶ, ʜʝʛʨʘʜʠʨʫʝʪ. 

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʤʘʤʠ ʞʠʚʦʪʥʳʭ ʩʝʣʴ-

ʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʚʝʣʠʯʠʪʴ ʧʦʛʦʣʦʚʴʝ ʞʠʚʦʪ-

ʥʳʭ, ʩ ʜʨʫʛʦʡ ï ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʤʝʶʱʝʛʦʩʷ ʧʦʛʦʣʦʚʴʷ. 

ʆʪʩʫʪʩʪʚʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʜʦʧʦʝʚ ʥʘ ʦʪʜʘʣʝʥʥʳʭ ʧʘʩʪʙʠʱʘʭ, 

ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʚʳʧʘʩʘ ʩʢʦʪʘ. ɺ ʩʚʷʟʠ ʩ ʦʪʜʘʣʝʥʥʦʩʪʴʶ ʩʪʦʷʥʦʢ ʪʫʜʘ ʟʘ-

ʪʨʫʜʥʝʥʘ ʜʦʩʪʘʚʢʘ ʩʦʣʠ, ʢʦʨʤʦʚ, ʘ ʪʘʢ ʞʝ ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ - 

ʵʪʦ ʩʣʦʞʥʦʩʪʴ ʧʝʰʝʛʦ ʧʝʨʝʛʦʥʘ ʩʢʦʪʘ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʪʨʘʩʩ ʩʢʦʪʦʧʨʦʛʦʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʩʢʦʪʘ, ʩʪʦʷ-

ʥʦʢ ʠ ʚʳʧʘʩʘ ʧʦ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ. ɸ ʪʘʢ ʞʝ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʠ ʞʠʚʦʪʥʳʭ ʠʟ-ʟʘ ʟʘʪʨʘʪ ʥʘ ɻʉʄ ʠ ʪʨʘʥʩʧʦʨʪ. 

ʇʦ ʜʘʥʥʳʤ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2016 ʛʦʜʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʦʰ-ɸʛʘʯʩʢʦʛʦ ʨʘʡʦʥʘ ʠʤʝʝʪʩʷ 652 ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʷʥʢʠ ʠʟ ʥʠʭ 283 - ʣʝʪ-

ʥʠʝ. ʆʪʜʘʣʝʥʥʦʩʪʴ ʩʪʦʷʥʦʢ ʩʦʩʪʘʚʣʷʝʪ 50-60 ʢʤ, ʩʪʦʷʥʢʠ ʥʝ ʦʙʦʨʫʜʦʚʘʥʳ ʠʣʠ ʩʣʘʙʦ ʦʙʦʨʫʜʦ-

ʚʘʥʳ. ʊʨʝʙʫʝʪʩʷ ʨʝʤʦʥʪ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʧʦʡʥʳʭ ʧʣʦʱʘʜʦʢ, ʦʪʩʫʪʩʪʚʫʝʪ ʵʣʝʢʪʨʦʩʥʘʙʞʝ-

ʥʠʝ. ʆʪʜʘʣʝʥʥʦʩʪʴ ʩʪʦʷʥʦʢ ʟʘʪʨʫʜʥʷʝʪ ʜʦʩʪʘʚʢʫ ʩʦʣʠ, ʢʦʨʤʦʚ, ʠ ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʆʪʩʶʜʘ ï ʥʠʟʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʜʘʞʝ ʫʙʳʪʦʯʥʦʩʪʴ ʦʪʛʦʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʮʝ-

ʣʦʤ. 

ɺʦ ʤʥʦʛʦʤ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩʧʨʦʚʦʮʠʨʦʚʘʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʛʦʥʥʳʭ  ʧʘʩʪʙʠʱ. 

ʅʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʢʨʫʧʥʳʝ ʢʦʦʧʝʨʘʪʠʚʥʳʝ 

ʬʦʨʤʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ (ʢʦʣʭʦʟʳ, ʩʦʚʭʦʟʳ) ʥʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ. ɺʦʟʥʠʢʘʝʪ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʩ ʮʝʣʴʶ 

ʦʙʦʩʥʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʦʪʛʦʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 

 

  



42 

 

ʋɼʂ: 619:615.9:618.14-002:636.085 

ʊʦʢʩʠʯʥʦʩʪʴ ʢʦʨʤʦʚ, ʢʘʢ ʧʨʝʜʨʘʩʧʦʣʦʛʘʶʱʠʡ 

ʬʘʢʪʦʨ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʥʜʦʤʝʪʨʠʪʦʚ 

ʊʫʭʪʘʤʘʥʦʚ ɸ.ɺ., ɺʘʣʠʝʚ ɸ.ʈ., ʇʦʪʝʭʠʥʘ ʈ.ʄ., ʉʫʥʘʛʘʪʫʣʣʠʥ ʌ.ɸ., ʊʨʝʤʘʩʦʚ ʄ.ʗ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ,  

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʣʦʜʠʝ, ʵʥʜʦʤʝʪʨʠʪ, ʢʦʨʦʚʘ, ʢʦʨʤʘ, ʪʦʢʩʠʯʥʦʩʪʴ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʪʦʢʩʠʯʥʦʩʪʴ ʢʦʨʤʦʚ, ʢʘʢ ʚʦʟʤʦʞʥʳʡ 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʡ ʬʘʢʪʦʨ ʜʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʦʚ ʵʥʜʦʤʝʪʨʠʪʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨʤʘ 

ʚ ʧʨʦʙʣʝʤʥʦʤ ʧʦ ʵʥʜʦʤʝʪʨʠʪʘʤ ʭʦʟʷʡʩʪʚʝ ʦʙʣʘʜʘʣʠ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʚ ʩʝʥʘʞʝ ʦʙʥʘʨʫʞʝʥʦ 

ʧʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʤʠʢʦʪʦʢʩʠʥʳ 

ʟʝʘʨʘʣʝʥʦʥ, ʊ-2 ʪʦʢʩʠʥ ʠ ʧʘʪʫʣʠʥ. ɼʘʥʥʳʝ ʢʦʨʤʘ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ 

ʙʝʟʦʧʘʩʥʳʤʠ, ʠ ʠʭ ʜʣʠʪʝʣʴʥʦʝ ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʵʥʜʦʤʝʪʨʠʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʢʦʨʤʦʚ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʥʘ ʠʭ 

ʙʝʟʦʧʘʩʥʦʩʪʴ.  
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Summary. In work toxicity of forages as the possible contributing factor for a disease of 

cows of endometritises is considered. It is established that forages in economy, problem on 

endometritises, possessed toxicity, in a senazha excess of content of oleic acid is revealed, 

mycotoxins zearalenone, T-2 toxin and ʧʘʪʫʣʠʥ were also found. These forages can't be considered 

good-quality and safe, and their long feeding can negatively affect on health and efficiency of 

animals. Therefore for prevention and treatment of endometritises it is necessary to pay attention 

not only balance of forages on nutritiousness, but also to their safety. 

 

ɺʚʝʜʝʥʠʝ. ɹʦʣʴʰʦʡ ʫʱʝʨʙ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ ʥʘʥʦʩʷʪ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʠʭ ʧʣʦʜʦʚʠʪʦʩʪʴ, 

ʚʝʜʫʪ ʢ ʙʝʩʧʣʦʜʠʶ [1]. 

ʆʜʥʠʤʠ ʠʟ ʧʨʠʯʠʥ ʙʝʩʧʣʦʜʠʷ ʷʚʣʷʶʪʩʷ ʥʝʧʦʣʥʦʮʝʥʥʦʝ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʨʤʣʝʥʠʝ 

ʢʦʨʦʚ, ʧʣʦʭʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʤʦʮʠʦʥ, ʧʦʛʨʝʰʥʦʩʪʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ, ʪʨʫʜʥʳʝ ʦʪʝʣʳ ʠ ʨʘʟʣʠʯʥʳʝ 

ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ [2, 3, 4], ʯʘʩʪʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʙʝʩʧʣʦʜʠʝ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʛʜʝ 

ʢʦʨʤʘ ʙʳʣʠ ʟʘʛʨʷʟʥʝʥʳ ʤʠʢʦʪʦʢʩʠʥʘʤʠ.  

ʅʘʤʠ ʚ ʆʆʆ çɺʦʩʭʦʜʷʱʘʷ ɿʘʨʷè ʃʝʥʠʥʦʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʙʳʣʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʤʘʩʩʦʚʳʝ ʵʥʜʦʤʝʪʨʠʪʳ ʢʦʨʦʚ ï ʜʦ 15% ʢʦʨʦʚ ʟʘʙʦʣʝʚʘʣʠ ʵʥʜʦʤʝʪʨʠʪʘʤʠ 

ʧʦʩʣʝ ʦʪʝʣʦʚ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʢʩʠʯʥʦʩʪʴ 

ʢʦʨʤʦʚ, ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʡ ʬʘʢʪʦʨ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʥʜʦʤʝʪʨʠʪʦʚ ʚ 

ʆʆʆ çɺʦʩʭʦʜʷʱʘʷ ɿʘʨʷè. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʢʦʨʤʘ (ʟʝʨʥʦʬʫʨʘʞ, ʩʝʥʦ 

ʨʘʟʥʦʪʨʘʚʥʦʝ, ʩʝʥʘʞ ʢʫʢʫʨʫʟʥʳʡ). ʆʧʨʝʜʝʣʷʣʠ  ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ: ʊ-2 ʪʦʢʩʠʥ, ɼʆʅ, 

ʘʬʣʘʪʦʢʩʠʥʳ ɺ1, ɺ2, G1, G2, ʄ1, ʬʫʤʦʥʠʟʠʥ ɺ1, ʩʪʝʨʠʛʤʘʪʦʮʠʩʪʠʥ, ʟʝʘʨʘʣʝʥʦʥ, ʦʭʨʘʪʦʢʩʠʥ 

ɸ, ʧʘʪʫʣʠʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [6] ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʦʙʱʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʢʦʨʤʦʚ ʩʦʛʣʘʩʥʦ [7], ʥʘʣʠʯʠʝ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚ 
ʩʝʥʘʞʝ - ʧʦ [5], ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ ï ʧʦ [8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʩʘʥʠʪʘʨʥʦ-ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 



43 

 

ʊʘʙʣʠʮʘ  ï ʉʘʥʠʪʘʨʥʦ-ʤʠʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʦʨʤʦʚ  

ʚ ʆʆʆ çɺʦʩʭʦʜʷʱʘʷ ɿʘʨʷè 

 

ʇʦʢʘʟʘʪʝʣʴ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʨʤʘ 

ʟʝʨʥʦʬʫʨʘʞ ʩʝʥʦ 

ʨʘʟʥʦʪʨʘʚʥʦʝ 

ʩʝʥʘʞ 

ʢʫʢʫʨʫʟʥʳʡ 

ʊ-2 ʪʦʢʩʠʥ, ʤʛ/ʢʛ 0,12 <0,02* <0,02 

ɼʆʅ, ʤʛ/ʢʛ <0,04 <0,04 <0,04 

ɸʬʣʘʪʦʢʩʠʥ ɺ1, ʤʛ/ʢʛ <0,03 <0,03 <0,03 

ʉʫʤʤʘ ʘʬʣʘʪʦʢʩʠʥʦʚ (ɺ1, ɺ2, G1, G2), 

ʤʛ/ʢʛ 

<0,03 <0,03 <0,03 

ʉʪʝʨʠʛʤʘʪʦʮʠʩʪʠʥ, ʤʛ/ʢʛ <0,04 <0,04 <0,04 

ʌʫʤʦʥʠʟʠʥ ɺ1, ʤʛ/ʢʛ <0,04 <0,04 <0,04 

ɿʝʘʨʘʣʝʥʦʥ, ʤʛ/ʢʛ 0,179 <0,02 0,314 

ʆʭʨʘʪʦʢʩʠʥ ɸ, ʤʛ/ʢʛ <0,01 <0,01 <0,01 

ʇʘʪʫʣʠʥ, ʤʛ/ʢʛ <0,05 <0,05 0,6 

ʄʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ,% - - 0,4 

ʆʙʱʝʝ ʛʨʠʙʥʦʝ ʯʠʩʣʦ, ʧʨʦʧʘʛʫʣ/ʛ 1,3ʭ10
3 

8ʭ10
4 

2,4ʭ10
4 

ʆʙʱʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʊʦʢʩʠʯʝʥ ʉ/ʪʦʢʩʠʯʝʥ ʊʦʢʩʠʯʝʥ 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʩʪʠʣʦʥʠʭʠʡ 79% 63% 32% 

ʂʦʞʥʘʷ ʨʝʘʢʮʠʷ ʇʦʣʦʞʠʪ. ʆʪʨʠʮ. ʆʪʨʠʮ. 

* - ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ 

 

ʂʘʢ ʩʣʝʜʫʝʪ, ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʢʦʨʤʘ ʦʙʣʘʜʘʣʠ 

ʪʦʢʩʠʯʥʦʩʪʴʶ (ʟʝʨʥʦʬʫʨʘʞ ʠ ʩʝʥʘʞ ʢʫʢʫʨʫʟʥʳʡ), ʚ ʩʝʥʘʞʝ ʦʙʥʘʨʫʞʝʥʦ ʧʨʝʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʤʠʢʦʪʦʢʩʠʥʳ ʟʝʘʨʘʣʝʥʦʥ (0,17 ʇɼʂ), 

ʊ-2 ʪʦʢʩʠʥ (1,2 ʇɼʂ) ʠ ʧʘʪʫʣʠʥ (1,2 ʇɼʂ). ʆʙʱʝʝ ʛʨʠʙʥʦʝ ʯʠʩʣʦ ʫ ʩʝʥʘ ʨʘʟʥʦʪʨʘʚʥʦʛʦ 

ʧʨʝʚʳʰʘʣʦ ʇɼʂ (8ʭ10
4 
ʧʨʦʧʘʛʫʣ/ʛ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʚʳʨʘʞʝʥʥʦʤ ʟʘʧʣʝʩʥʝʚʝʥʠʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ çɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʦʨʤʘʤ ʜʣʷ 

ʞʠʚʦʪʥʳʭè, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ 

ʙʝʟʦʧʘʩʥʳʤʠ, ʠ ʜʣʠʪʝʣʴʥʦʝ ʩʢʘʨʤʣʠʚʘʥʠʝ ʜʘʥʥʳʭ ʢʦʨʤʦʚ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ 

ʟʜʦʨʦʚʴʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ɸ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʵʥʜʦʤʝʪʨʠʪʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʢʦʨʤʦʚ ʧʦ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʠ ʤʠʢʨʦ- ʤʘʢʨʦʵʣʝʤʝʥʪʘʤ, ʥʦ ʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʨʤʦʚ. 
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ʀʩʧʳʪʘʥʠʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ  ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʨʝʟʠʥʦʧʦʣʠʤʝʨʥʦʡ ʧʣʠʪʳ  

ʜʣʷ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ ʤʝʩʪ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ 

ʍʘʧʸʨʩʢʠʡ ʖ. ɸ. 

ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʚʝʪʝʨʠʥʘʨʠʠ 

ʛ. ɹʘʨʥʘʫʣ, ʈʦʩʩʠʷ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʟʠʥʦʧʦʣʠʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʪʝʧʣʦʠʟʦʣʷʮʠ-

ʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʪʨʘʚʤʘʪʠʟʤ ʞʠʚʦʪʥʳʭ, ʪʝʧʣʦʚʠʟʦʨ, ʪʝʧʣʦʸʤʢʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʤʦ-

ʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ɸʥʥʦʪʘʮʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ʪʝʧʣʦʝʤʢʦʩʪʠ) ʠ ʪʨʘʚʤʦʦʧʘʩʥʦʩʪʠ ʨʘʟ-

ʣʠʯʥʳʭ ʪʠʧʦʚ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ  ʩʪʝʧʝʥʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʟʦʥʳ ʦʪʜʳʭʘ ʞʠʚʦʪʥʳʭ.  

 

The test manual livestock rubber-polymer plates for flooring of the animal housing 
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Summary. Determination of the thermal conductivity (heat capacity) and injury risk of dif-

ferent types of flooring in livestock buldings, provides a comparative analysis of the degree of com-

fort of the rest area of the animals. 

 

ɺʚʝʜʝʥʠʝ. ʄʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ï ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈʦʩ-

ʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʎʝʣʴ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʢʘʢ ʠ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ.  

ʋʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʥʘʭʦʜʷʪʩʷ ʫʨʦʚʝʥʴ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ (50%), ʥʘ 

ʚʪʦʨʦʤ ï ʛʝʥʦʪʠʧ ʞʠʚʦʪʥʦʛʦ (30%), ʥʘ ʪʨʝʪʴʝʤ ï ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ (20%). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʦʪ ʩʪʘʜʘ ʧʣʘʥʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ çʩʝʣʝʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘè, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʳʨʘʞʘʶʱʠʭʩʷ ʚ ʠʭ ʚʝʪʝʨʠʥʘʨʥʦ-

ʟʦʦʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʚʳʨʘʱʠʚʘʥʠʠ, ʩʦʜʝʨʞʘʥʠʠ, ʢʦʨʤʣʝʥʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪ.ʧ.  

ʈʘʙʦʪʘ ʩ ʞʠʚʦʪʥʳʤʠ ʥʘ ʬʝʨʤʝ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʙʷʟʳʚʘʝʪ ʚʣʘʜʝʣʴʮʘ ʛʨʘʤʦʪʥʦ 

ʩʦʚʤʝʩʪʠʪʴ ʩʧʦʩʦʙ ʩʦʜʝʨʞʘʥʠʷ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʦʪʨʘʩʣʠ[3]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʠʥʦʧʦʣʠʤʝʨʥʳʭ 

ʧʣʠʪ (ʈʇʇ)  ʨʘʟʤʝʨʦʤ 1100ʭ1700ʭ(20, 30) ʤʤ  ʠ 1200ʭ1900ʭ(20, 30) ʤʤ,  ʚʳʧʫʩʢʘʝʤʳʭ ʆʆʆ 

çʕʢʦʉʪʵʧʉʠʙʠʨʴè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦ ʊʋ 2533-002-75143674-2014, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ 

ʌɹʋ çɸʣʪʘʡʩʢʠʡ ʎʉʄè ˉ007806 08 ʦʢʪʷʙʨʷ 2014 ʛʦʜʘ,  ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʩ 

ʫʯʸʪʦʤ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

 -ʪʨʘʚʤʘʪʠʟʤ ʞʠʚʦʪʥʳʭ; 

- ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʪʠʷ. 
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ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʨʝʟʠʥʦʧʦʣʠʤʝʨʥʦʡ ʧʣʠʪʳ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ.  ɸʥʘʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʥʝ ʚʳʧʦʣʥʷʣʦʩʴ.  

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʆʆʆ çʂʦʥʥʳʡ ʟʘʚʦʜ çɻʣʫʰʠʥʢʘè, ʂʦʩʠʭʠʥʩʢʠʡ ʨʘʡʦʥ, ɸʣʪʘʡ-

ʩʢʠʡ ʢʨʘʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  ʊʨʘʚʤʘʪʠʟʤ ʞʠʚʦʪʥʳʭ. ʂʦʥʪʨʦʣʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʘʚʤʘʪʠʟʤʘ ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʢʦʨʦʚ ʚ ʩʦʩʪʘʚʝ ʦʧʳʪʥʦʡ (20 ʛʦ-

ʣʦʚ) ʠ ʢʦʥʪʨʦʣʴʥʦʡ (20 ʛʦʣʦʚ) ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʩ 31 ʤʘʨʪʘ ʧʦ 7 ʤʘʷ 2015 ʛʦʜʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʛʜʝ ʢʦʨʦʚʳ ʩʦ-

ʜʝʨʞʘʣʠʩʴ ʥʘ ʨʝʟʠʥʦʧʦʣʠʤʝʨʥʦʤ ʧʦʢʨʳʪʠʠ, ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 3-

ʭ ʩʣʫʯʘʷʭ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʢʦʨʦʚ ʥʘ ʙʝʪʦʥʥʦʤ, ʜʝʨʝʚʷʥʥʦʤ ʧʦʢʨʳʪʠʠ ʠ ʥʘʧʦʣʴʥʦʤ ʧʦʢʨʳʪʠʠ 

çʊʝʨʤʦʣʶʢʩè (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ), ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 9 ʩʣʫʯʘʷʭ.   

ɹʝʪʦʥʥʳʡ ʧʦʣ - ʦʯʝʥʴ ʪʨʘʚʤʘʪʠʯʝʥ ʢʘʢ ʜʣʷ ʢʦʧʳʪ, ʪʘʢ ʠ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚ ʮʝʣʦʤ. ʉʦ-

ʛʣʘʩʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʢʦʨʦʚʘ ʠʩʧʳʪʳʚʘʝʪ ʜʠʩʢʦʤʬʦʨʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ 

ʙʝʪʦʥʫ, ʩʚʷʟʘʥʥʳʡ ʩ ʝʛʦ ʞʝʩʪʢʦʩʪʴʶ[3],[5]. ʊʘʢʞʝ ʧʨʠ ʧʦʩʢʘʣʴʟʳʚʘʥʠʠ ʠ ʧʘʜʝʥʠʠ ʥʘ ʙʝʪʦʥ 

ʢʦʨʦʚʘ ʧʦʣʫʯʘʝʪ ʩʝʨʴʝʟʥʳʝ ʪʨʘʚʤʳ. ʇʨʠ ʭʦʞʜʝʥʠʠ ʧʦ ʙʝʪʦʥʫ ʢʦʧʳʪʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʛʨʫʟʢʝ, 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʩʪʨʦʝʥʠʶ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʧʳʪʥʦʛʦ ʨʦ-

ʛʘ, ʩʫʭʦʞʠʣʴʥʦ-ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʭʨʦʤʦʪʫ[4]. ʅʝʛʘ-

ʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʪʦʥʥʳʭ ʧʦʣʦʚ, ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʧʨʠʚʦʜʷʪ 

ʢ ʫʭʫʜʰʝʥʠʶ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ  ʢʦʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ, ʩʚʷʟʘʥ-

ʥʳʤʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʟʘʪʨʘʪʘʤʠ ʥʘ ʣʝʯʝʥʠʝ ʢʦʥʝʯʥʦʩʪʝʡ, ʩ ʚʳʙʨʘ-

ʢʦʚʢʦʡ  ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʥʠʞʝʥʠʝʤ ʩʦʨʪʥʦʩʪʠ  ʤʦʣʦʢʘ ʦʪ ʙʦʣʴʥʳʭ ʢʦʨʦʚ ʠʟ-ʟʘ ʦʩʪʘʪʦʯ-

ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʧʦʚʳʰʝʥʥʦʡ ʉʆʄʆ[3]. ɿʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʷʚʣʷ-

ʶʪʩʷ ʪʨʝʪʴʝʡ ʧʦ ʚʘʞʥʦʩʪʠ ʧʨʦʙʣʝʤʦʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʩʣʝ ʤʘʩʪʠʪʘ ʠ ʧʨʦ-

ʙʣʝʤʳ  ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ[1].  

ɼʝʨʝʚʷʥʥʳʡ ʧʦʣ ʠ ʥʘʧʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ çʊʝʨʤʦʣʶʢʩè ʤʝʥʝʝ ʪʨʘʚʤʘʪʠʯʥʳ ʯʝʤ ʙʝʪʦʥ-

ʥʳʡ ʧʦʣ, ʥʦ ʪʨʘʚʤʦʦʧʘʩʥʝʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʠʥʦʧʦʣʠʤʝʨʥʳʤ ʧʦʢʨʳʪʠʝʤ ʚʩʣʝʜʩʪʚʠʝ 

ʤʝʥʴʰʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʮʝʧʣʝʥʠʷ ʢʦʧʳʪ ʩ ʧʦʣʦʤ, ʟʘʛʨʷʟʥʝʥʥʦʤ ʢʘʣʦʚʳʤʠ ʤʘʩʩʘʤʠ ʠʣʠ 

ʩʤʦʯʝʥʥʳʤ ʤʦʯʦʡ.  

ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʪʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʜʚʫʭ ʪʠʧʦʚ ʨʝʟʠʥʦʧʦʣʠʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʈʇʇ ʛʣʘʜʢʦʝ ʠ ʈʇʇ ʯʝʨʥʦʝ), ʙʝʪʦʥʥʦʛʦ, ʜʝʨʝʚʷʥ-

ʥʦʛʦ ʠ ʧʦʢʨʳʪʠʷ çʊʝʨʤʦʣʶʢʩè, ʘ ʪʘʢʞʝ ï ʙʝʪʦʥʥʦʛʦ ʧʦʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʭʦʜʦʚ  ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʚ 5-7 ʪʦʯʢʘʭ ʟʦʥʳ ʦʪʜʳʭʘ ʞʠʚʦʪʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦ ʤʝʪʦʜʦʤ  ʪʝʧʣʦʚʠʟʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ  ʪʝʧʣʦʚʠʟʦʨ TESTO 881-2 - ʧʨʠʙʦʨʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʘʧʧʘ-

ʨʘʪʥʦʡ ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ (ʤʦʱʥʦʩʪʠ) ʠʟʣʫʯʝʥʠʷ ʪʝʧʣʘ ʦʪ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ 

ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ʪʝʧʣʦʝʤʢʦʩʪʠ) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳ-

ʪʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ  ʩʪʝʧʝʥʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʟʦʥʳ ʦʪʜʳʭʘ ʞʠʚʦʪ-

ʥʳʭ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʤʧʝʨʘʪʫʨʳ  ʥʘ ʫʯʘʩʪʢʠ ʪʝʣʘ ʢʦʨʦʚ, ʦʩʦʙʝʥʥʦ 

ʙʝʩʰʝʨʩʪʥʳʝ (ʚʳʤʷ). 

ʍʦʣʦʜʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʷʚʣʷʶʪʩʷ ʧʨʝʜ-

ʨʘʩʧʦʣʘʛʘʶʱʠʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʣʘ-

ʩʪʠ ʚʳʤʝʥʠ, ʢʦʥʝʯʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ - ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʙʦʣʝʟʥʝʡ 

ʠʣʠ ʜʠʩʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʩʦʨʪʥʦʩʪʠ ʤʦʣʦʢʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, - ʩʥʠʞʝʥʠʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ [5]. 

ʋʨʦʚʝʥʴ ʪʝʧʣʦʧʦʛʣʦʱʝʥʠʷ ʪʝʧʣʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʞʠʚʦʪʥʳʭ, ʦʪʜʳʭʘʶʱʠʭ ʥʘ 

ʥʘʧʦʣʴʥʦʤ ʧʦʢʨʳʪʠʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʟʘʚʠʩʠʪ ʦʪ  ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 

ʫʯʘʩʪʢʦʚ ʪʝʣʘ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʧʦʣʦʤ, ʧʨʠ ʣʝʞʘʥʠʠ ʞʠʚʦʪʥʦʛʦ, ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʟʥʘʯʝʥʠ-

ʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪʜʳʭʘ ʞʠʚʦʪʥʦʛʦ ʥʘ ʜʘʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ [3]. 



46 

 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʙʝʪʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʭʦʜʘ, ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʢʦʨʦʚʥʠʢʘ, ʚʢʣʶʯʘʷ ʫʯʘʩʪʢʠ ʥʘʧʨʦʪʠʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʠʧʦʚ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ, ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 8,8-11,0
ʦ
ʉ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ +10,2

ʦ
ʉ

)
 ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ  ʫʯʘʩʪʢʦʚ ʧʨʦʭʦʜʘ (ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʧʨʦʪʠʚ ʦʢʦʥ, ʘ ʪʘʢʞʝ ï ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʚʲʝʟʜʥʳʭ ʚʦʨʦʪ, ʛʜʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʪʦʢʘ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ  ʩ ʫʣʠʮʳ ʚʳʰʝ. 

ɸʥʘʣʠʟʦʤ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʪʝʧʣʦʝʤʢʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳ-

ʪʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʪʝʧʣʦʝʤʢʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʥʘʧʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʪʠʧʘ çʊʝʨ-

ʤʦʣʶʢʩè. ʊʘʢ, ʚ ʢʦʨʦʚʥʠʢʝ ˉ2  ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 14,3 ʜʦ 22,6
ʦ
ʉ

 
(19,3

ʦ
ʉ

  
ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ), ʚ ʢʦʨʦʚʥʠʢʝ ˉ3 - ʦʪ 13,1 ʜʦ 15,7

ʦ
ʉ 

(14,0
ʦ
ʉ).  

ɺ ʮʝʣʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ çʊʝʨʤʦʣʶʢʩè ʜʣʷ ʦʙʦʠʭ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ, ʧʦ ʩʫʤʤʝ ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ 

16,6
ʦ
ʉ, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩʦ ʟʥʘʯʝʥʠʝʤ ʪʝʧʣʦʝʤʢʦʩʪʠ ʜʣʷ ʈʇʇ ʯʝʨʥʦʛʦ (16,1

ʦ
ʉ). ʉʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʪʝʨʤʦʢʦʥʪʨʦʣʷ ʥʘ ʤʝʩʪʝ ʣʝʞʢʠ ʞʠʚʦʪʥʦʛʦ ʥʘ  

ʈʇʇ ʯʝʨʥʦʤ ʜʦʩʪʠʛʘʣʠ 16,0-18,5
 ʦ
ʉ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʧʦʢʨʳʪʠʷ çʊʝʨʤʦʣʶʢʩè ʥʝ ʧʨʝʚʳʰʘʣʠ  

19,1
ʦ
ʉ  (15,7

ʦ
ʉ ʚ ʢʦʨʦʚʥʠʢʝ ˉ3 ʠ 22,6

ʦ
ʉ ï ʚ ʢʦʨʦʚʥʠʢʝ ˉ2), ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʥʦʚʳʤ ʪʠʧʦʤ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʘʢʪʠʢʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ. ʇʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʝʝ ʪʝʧʣʦ-

ʝʤʢʠʡ ʧʦʣ ï ʜʦʱʘʪʦʝ ʧʦʢʨʳʪʠʝ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʜʦʩʦʢ ʪʦʣʱʠʥʦʡ 40-50 ʤʤ - ʥʘ 1,5
ʦ
ʉ ʤʝʥʝʝ 

ʪʝʧʣʦʝʤʢʠʡ (ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʤʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ 13,7
ʦ
ʉ ʥʘ ʬʦʥʝ14,4

ʦ
ʉ ʜʣʷ ʈʇʇ ʛʣʘʜʢʦʛʦ ʠ 

16,1
ʦ
ʉ ʜʣʷ ʈʇʇ ʯʝʨʥʦʛʦ), ʯʪʦ ʤʝʥʴʰʝ ʥʘ 14%.  

ʅʘʠʤʝʥʝʝ ʪʝʧʣʦʝʤʢʠʤ ʷʚʣʷʝʪʩʷ ʙʝʪʦʥʥʦʝ ʥʘʧʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ. ɸʥʘʣʠʟʠʨʫʝʤʦʝ ʟʥʘʯʝ-

ʥʠʝ ʪʝʧʣʦʝʤʢʦʩʪʠ ʙʝʪʦʥʥʦʛʦ ʧʦʣʘ ʩʦʩʪʘʚʣʷʝʪ 12,5
ʦ
ʉ, ʯʪʦ  ʥʘ 31,9% ʙʦʣʴʰʝ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ 

ʙʝʪʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʭʦʜʘʭ ʢʦʨʦʚʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʜ ʦʢʥʘʤʠ, 

ʛʜʝ ʥʘ ʥʠʭ ʚʦʟʜʝʡʩʪʚʫʝʪ ʢʦʥʚʝʢʮʠʷ ʧʨʦʭʣʘʜʥʦʛʦ ʫʣʠʯʥʦʛʦ ʚʦʟʜʫʭʘ, ʦʭʣʘʞʜʘʶʱʝʛʦ ʠʭ ʚ ʨʘʟ-

ʣʠʯʥʦʡ ʩʪʝʧʝʥʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʦʢʦʥ (ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ 8,8-10,2-11-

10,6-10,2
ʦ
ʉ).  

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʪʠʧʘ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʦʛʦ ʧʨʠ ʦʪʜʳʭʝ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʩʦʧʨʠʢʘʩʘʶʱʝʛʦʩʷ ʩ ʥʠʤ. ʅʘʠʙʦʣʝʝ ʫʷʟ-

ʚʠʤʳʤ ʫʯʘʩʪʢʦʤ ʪʝʣʘ ʢʦʨʦʚʳ ʷʚʣʷʝʪʩʷ ʚʳʤʷ. ʄʘʩʪʠʪʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ 

ʚʥʫʪʨʝʥʥʠʭ ʥʝʟʘʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʩʦʩʪʘʚʣʷʶʪ 60,3%, ʚ ʪʦʤ ʯʠʩʣʝ ʫ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 78,1% [5].  

ʇʨʠ ʵʪʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ, ʦʩʦʙʝʥʥʦ, ʩʢʚʦʟʥʷʢʦʚ ʥʘ ʜʘʥʥʫʶ 

ʦʙʣʘʩʪʴ ʪʝʣʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʧʨʦʚʦʮʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩ 

ʚʦʩʧʘʣʝʥʠʷ ʜʦʣʝʡ ʚʳʤʝʥʠ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʭʦʣʦʜʥʳʤ ʧʦʣʦʤ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ ʪʠʧʦʤ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʷʚʣʷʝʪʩʷ ʨʝʟʠʥʦʧʦʣʠʤʝʨʥʦʝ: ʧʦʢʘʟʘʪʝʣʴ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʤʝʥʠ ʢʦʨʦʚ ʧʦʩʣʝ 

ʣʝʞʢʠ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʚʩʪʘʚʘʥʠʷ ʜʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 32,2 ʠ 29,2
ʦ
ʉ ʚ ʢʦʨʦʚʥʠʢʘʭ ˉ1 

ʠ ˉ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʨʝʜʥʝʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 30,7
ʦ
ʉ), ʯʪʦ ʥʘ 3,3% ʧʨʝʚʦʩʭʦʜʠʪ ʟʥʘ-

ʯʝʥʠʝ ʜʣʷ ʧʦʢʨʳʪʠʷ çʊʝʨʤʦʣʶʢʩè - 27,0 ʠ 32,3 (29,7
ʦ
ʉ). ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦ ʩʪʝʧʝʥʠ ʢʦʤ-

ʬʦʨʪʥʦʩʪʠ ʦʪʜʳʭʘ ʢʦʨʦʚ  ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʝʨʝʚʷʥʥʦʝ ʥʘʧʦʣʴʥʦʝ ʧʦʢʨʳʪʠʝ (ʩʪʝʧʝʥʴ ʦʭʣʘʞʜʝ-

ʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʤʝʥʠ ʜʦ 29,4
ʦ
ʉ) ʠ ʥʘ ʧʦʩʣʝʜʥʝʤ - ʙʝʪʦʥʥʦʝ, t=28,5

ʦ
ʉ. ʇʨʠ ʵʪʦʤ, ʦʙʱʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʦ ɺ.ʈʠʭʪʝʨ, ʕ.ɺʝʨʥʝʨ, ʍ.ɹʵʨ (1982), ʩʦʩʪʘʚʣʷʝʪ 

(ʨʝʢʪʘʣʴʥʦʪʝʨʤʦʛʨʘʬʠʷ) 37,5-39,5 (38,5
ʦ
ʉ). 

ɺʳʚʦʜ. ɺʩʣʝʜʩʪʚʠʝ ʢʦʤʬʦʨʪʘ ʦʪʜʳʭʘ ʥʘ ʈʇʇ ʜʣʷ ʜʦʡʥʦʛʦ ʩʪʘʜʘ, ʙʣʘʛʦʜʘʨʷ ʥʝ ʩʢʦʣʴʟ-

ʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ,  ʝʛʦ ʪʝʧʣʦʝʤʢʦʩʪʠ, ʚʳʩʦʢʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʩʪʠ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ ʚʜʘʚ-

ʣʠʚʘʥʠʝʤ  ʠ  ʫʧʨʫʛʦʩʪʠ, ʥʠʟʢʦʡ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ - ʚʳʩʦʢʦʤʫ ʢʦʵʬʬʠ-

ʮʠʝʥʪʫ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ, ʩʥʠʞʘʝʪʩʷ ʜʦ ʤʠʥʠʤʫʤʘ ʩʪʝʧʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʢʦʥʝʯʥʦʩʪʝʡ, ʫʨʦʚʝʥʴ 

ʩʪʨʝʩʩʘ,  ʧʦʚʳʰʘʝʪʩʷ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘʜʦʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʚʳʩʦʢʦʫʜʦʡʥʳʭ ʢʦʨʦʚ, ʩʥʠʞʝʥʠʝ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ  ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ.  
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Summary. The article considers the issues of mechanizationôs state at the maral breeding 

department in the Altai Republic. The current state and the principle of fixing machines are given. 

 

ɺʚʝʜʝʥʠʝ. ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʙʣʘ-

ʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɻʦʨʥʘʷ ʠ ʣʝʩʠʩʪʘʷ ʤʝʩʪʥʦʩʪʴ ɸʣʪʘʡʩʢʠʭ ʛʦʨ ʠʩʪʦʨʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʦʙʠʪʘʥʠʷ ʤʘʨʘʣʦʚ, 

ʛʜʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ ʧʘʥʪʦʚʳʭ ʦʣʝʥʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ. 

ʇʘʥʪʦʚʦʝ ʤʘʨʘʣʦʚʦʜʩʪʚʦ - ʦʪʨʘʩʣʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʨʘʟʚʝʜʝ-

ʥʠʠ ʤʘʨʘʣʦʚ, ʦʩʥʦʚʥʘʷ ʝʝ ʧʨʦʜʫʢʮʠʷ - ʧʘʥʪʳ (ʥʝʦʢʦʩʪʝʥʝʚʰʠʝ ʨʦʛʘ) ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʄʘʨʘʣʦʚʦʜʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʘʥʪʦʚ 

ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʜʣʷ ʯʝʣʦ-

ʚʝʢʘ ʩʯʠʪʘʝʪʩʷ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʦʡ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡ 

ʧʨʠʨʦʜʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʙʦʣʝʟʥʝʡ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ.  

ɿʘ 200-ʣʝʪʥʶʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʧʘʥʪʦʚʦʝ ʦʣʝʥʝʚʦʜʩʪʚʦ ʧʨʠʦʙʨʝʣʦ ʩʚʦʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ: ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʦʥ, ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʩʥʳʭ ʛʦʨʥʳʭ ʧʘʩʪʙʠʱ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʢʦʨʤʢʠ ʞʠʚʦʪʥʳʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʜʝʨʞʘʥʠʶ ʞʠʚʦʪ-

ʥʳʭ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ, ʠ ʧʦʣʫʯʝʥʠʶ ʧʘʥʪʦʚ ʚʳʩʦʢʦʡ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʭ ʩʪʦʠʤʦʩʪʴʶ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

ɺʘʞʥʝʡʰʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʤʘʨʘʣʦʚʦʜʩʪʚʘ ʚ ʪʦʤ, ʯʪʦ ʦʩʦʙʘʷ ʥʘʛʨʫʟʢʘ ʣʦʞʠʪʩʷ ʥʘ ʧʨʠ-

ʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʪʫ ʯʘʩʪʴ ʨʝʩʫʨʩʦʚ, ʛʜʝ ʪʦʣʴʢʦ ʩʘʤʘ ʧʨʠʨʦʜʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʠʭ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʩʚʦʝ ʚʨʝʤʷ ʤʝʪʦʜ ʧʦʚʳʰʝ-
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ʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʥʪʦʚʳʭ ʦʣʝʥʝʡ ʟʘ ʩʯʝʪ ʧʨʠʛʦʨʘʞʠʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʩʪʙʠʱʥʳʭ 

ʫʛʦʜʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʯʝʨʧʘʣ ʩʝʙʷ ʠʟ-ʟʘ ʠʭ ʦʪʩʫʪʩʪʚʠʷ. ɻʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʨʦʜ 

ʤʘʨʘʣʦʚ ʟʜʝʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ, ʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʛʦ, ʘ ʠʥʦʛʜʘ ʠ ʩʢʫʜʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʤʝʭʘʥʠʟʘʮʠʝʡ. 

ʄʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ.  

ʉʨʝʟʢʘ ʧʘʥʪʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ï ʨʫʯʥʘʷ, ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪ ʧʠʣʳ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. ʇʘʥʪʦʨʝʟʥʳʡ ʩʪʘʥʦʢ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ. ɺʨʫʯʥʫʶ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʤʘʣʦʡ ʤʝʭʘʥʠʟʘʮʠʠ, ʚʘʨʷʪ ʧʘʥʪʳ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʩʧʦʩʦʙʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʧʘʥʪʦʚ, ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʧʨʦʰʣʦʤ 

ʚʝʢʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʯʝʩʪʚʦ ʧʘʥʪʦʚ ʦʩʪʘʝʪʩʷ ʥʘ ʩʨʝʜʥʝʤ ʠʣʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ ʚ ʤʘʨʘʣʦʚʦʜʩʪʚʝ ʥʫʞʜʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ [1].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʪʨʝʙʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʢʨʦʤʝ ʪʦʛʦ, ʚʩʝʤ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʚr -

ʧʦʣʥʝʥʠʝ ʚʩʝʭ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʩʪʘʥʦʢ ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʞʠʚʦʪʥʳʭ. 

 

  
ʈʠʩʫʥʦʢ 1 - ʌʠʢʩʠʨʫʶʱʠʡ ʩʪʘʥʦʢ  

ʜʣʷ ʤʘʨʘʣʦʚ ʉʇʂ çʂʘʡʪʘʥʘʢè 

ʬʝʨʤʘ ʏʝʨʥʫʰʢʘ 

ʈʠʩʫʥʦʢ 2 - ʌʠʢʩʠʨʫʶʱʠʡ ʩʪʘʥʦʢ 

ʜʣʷ ʤʘʨʘʣʦʚ ʆʆʆ çʐʝʙʘʣʠʥʩʢʠʡ 

ʧʠʪʦʤʥʠʢè ʬʝʨʤʘ ʂʫʤʘʣʳʨ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʢʠ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʪʦʪʠʧʦʚ. ʉʪʘʥʦʢ ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʢʦʨʦʙʘ, ʩʢʚʦʟʥʳʝ ʜʚʝʨʠ ʢʦʪʦʨʦʛʦ ʟʘʢʨʝʧʣʝʥʳ ʰʘʨʥʠʨʥʦ ʥʘ ʧʝʪʣʷʭ ʢ ʚʝʨʪʠ-

ʢʘʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʜʚʝʨʥʦʡ ʢʦʨʦʙʢʠ. ɺʭʦʜʥʫʶ ʜʚʝʨʴ ʚ ʬʠʢʩʠʨʫʶʱʠʡ ʩʪʘʥʦʢ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʚ ʢʦʥʮʝ ʨʘʟʙʠʚʦʯʥʦʛʦ ʢʦʨʠʜʦʨʘ, ʘ ʚʳʭʦʜʥʫʶ ï ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʪʘʥʢʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʙʝ 

ʜʚʝʨʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʚʠʞʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ. ɼʚʝʨʠ ʩʥʘʙʞʝʥʳ ʟʘʱʝʣʢʘʤʠ, 

ʫʜʝʨʞʠʚʘʶʱʠʤʠ ʠʭ ʚ ʟʘʢʨʳʪʦʤ ʧʦʣʦʞʝʥʠʠ. ɺʥʫʪʨʠ ʩʪʘʥʢʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʞʠʤʳ ʚʜʦʣʴ ʜʣʠ-

ʥʳ ʩʪʘʥʢʘ, ʧʦʚʪʦʨʷʶʱʠʝ ʬʦʨʤʫ ʪʝʣʘ ʤʘʨʘʣʘ, ʦʙʠʪʳʝ ʜʣʷ ʩʤʷʛʯʝʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʚʝʜʝʥʳ 

ʧʝʨʝʜʘʪʦʯʥʳʝ ʨʳʯʘʛʠ, ʜʝʡʩʪʚʫʷ ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʞʠʤʘʪʴ ʞʠʤʳ ʠʣʠ ʨʘʟʞʠʤʘʪʴ ʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʦʧʫʩʢʘʪʴ ʦʜʥʦ- ʠʣʠ ʜʚʫʩʪʚʦʨʯʘʪʳʡ ʧʦʣ. ʄʝʭʘʥʠʟʤ ʧʦʜʥʷʪʠʷ ʠ ʦʧʫʩʢʘʥʠʷ ʙʦʢʦʚʳʭ ʞʦ-

ʤʦʚ ʠ ʩʪʚʦʨʦʢ ʧʦʣʘ ʩʥʘʙʞʝʥ ʛʠʜʨʦʧʨʠʚʦʜʦʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʦ ʟʘʢʨʝʧʣʝʥʥʦ-

ʛʦ ʚ ʩʝʨʝʜʠʥʝ ʦʜʥʦʡ ʠʟ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ ʨʳʯʘʛʘ ʠʣʠ 2 ʰʪʫʢʠ ʧʦ ʢʨʘʷʤ ʵʪʠʭ ʩʪʝʥʦʢ. ɺ ʚʝʨʭʥʠʭ 

ʙʦʢʦʚʳʭ ʯʘʩʪʷʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʝʥʦʢ ʩʪʘʥʢʘ ʠʤʝʶʪʩʷ 2 ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʝ ʜʚʝʨʢʠ 

ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʞʠʚʦʪʥʳʤ.  

ʉʪʘʥʦʢ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʄʘʨʘʣʦʚʦʜ ʥʘʧʨʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʞʠʚʦʪʥʳʭ ʧʦ 

ʢʦʨʠʜʦʨʫ ʢ ʩʪʘʥʢʫ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʜʥʷʷ ʠ ʟʘʜʥʷʷ ʜʚʝʨʮʳ ʦʪʢʨʳʪʳ. ɾʠʚʦʪʥʳʝ, ʫʚʠʜʝʚ ʩʚʝʪ ʚ 

ʟʘʜʥʝʤ ʢʦʥʮʝ ʩʪʘʥʢʘ, ʫʩʪʨʝʤʣʷʶʪʩʷ ʥʘ ʩʚʝʪ (ʧʝʨʚʦʝ ʞʠʚʦʪʥʦʝ) ʠ ʠʥʩʪʠʥʢʪʠʚʥʦ ʟʘ ʧʝʨʚʳʤ ʪʨʠ 


