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ʇʘʤʷʪʥʳʝ ʜʘʪʳ ʫʯʝʥʳʭ ʘʢʘʜʝʤʠʠ ʚ 2020 ʛʦʜʫ 

 

170 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʠʩʧʦʣʥʷʝʪʩʷ: 

ɹʣʶʤʙʝʨʛʫ ʂʦʥʩʪʘʥʪʠʥʫ ɻʫʩʪʘʚʦʚʠʯʫ (1850-1897). ʆʢʦʥʯʠʣ ɼʝʨʧʪʩʢʦʝ 

ʚʝʪʝʨʠʥʘʨʥʦʝ ʫʯʠʣʠʱʝ ʩ ʟʘʱʠʪʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʤʘʛʠʩʪʨʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ. ʉ 1875 ʛ. ʨʘʙʦʪʘʣ ʚ ʂʘʟʘʥʩʢʦʤ ʚʝʪʝʨʠʥʘʨʥʦʤ ʠʥ-

ʩʪʠʪʫʪʝ ʜʦʮʝʥʪʦʤ, ʧʨʦʬʝʩʩʦʨʦʤ, ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦ-

ʤʠʠ. ʆʩʥʦʚʘʣ ʵʪʫ ʢʘʬʝʜʨʫ ʚ 1876 ʛ. ʠ ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ ʜʦ 1897 ʛ. ʆʥ ʚʝʣ ʢʫʨ-

ʩʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʩʫʜʝʙʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ. ɸʚʪʦʨ ʧʝʨʚʦʛʦ ʫʯʝʙʥʦʛʦ 

ʧʦʩʦʙʠʷ ʧʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ 26 ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠ 

ʙʝʰʝʥʩʪʚʫ ʩʦʙʘʢ; 

 

ɻʫʤʠʣʝʚʩʢʦʤʫ ɻʨʠʛʦʨʠʶ ʀʦʩʠʬʦʚʠʯʫ (1850-1923). ɺʝʪʝʨʠʥʘʨʥʳʡ ʛʠʩʪʦ-

ʣʦʛ, ʤʘʛʠʩʪʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ (1887 ʛ.), ʧʨʦʬʝʩʩʦʨ (1908 ʛ.). ʆʢʦʥʯʠʣ ʂʘʟʘʥ-

ʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ ʚ 1878 ʛ. (ʧʝʨʚʳʡ ʚʳʧʫʩʢ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ). 

ʈʘʙʦʪʘʣ ʘʩʩʠʩʪʝʥʪʦʤ ʢʣʠʥʠʢʠ, ʩʚʝʨʭʰʪʘʪʥʳʤ ʘʩʩʠʩʪʝʥʪʦʤ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦ-

ʛʠʠ ʠ ʧʦʤʦʱʥʠʢʦʤ ʧʨʦʟʝʢʪʦʨʘ ʧʦ ʘʥʘʪʦʤʠʠ. ɺ 1884 ʛ. ʧʦʩʪʫʧʠʣ ʚ ʜʦʮʝʥʪʫʨʫ ʧʦ 

ʬʠʟʠʦʣʦʛʠʠ ʠ ʛʠʩʪʦʣʦʛʠʠ. ɺ 1895 ʛ. ʝʤʫ ʧʨʠʩʚʦʝʥʦ ʟʚʘʥʠʝ ʦʨʜʠʥʘʨʥʦʛʦ ʧʨʦʬʝʩ-

ʩʦʨʘ, 1904 ʛ. ʠʟʙʨʘʥ ʜʠʨʝʢʪʦʨʦʤ ʍʘʨʴʢʦʚʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ. ɹʳʣ 

ʫʯʝʥʳʤ ʩʝʢʨʝʪʘʨʝʤ ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʫʯʨʝʜʠʪʝʣʝʤ ʂʘʟʘʥ-

ʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ, ʙʳʣ ʜʝʣʝʛʘʪʦʤ ʛʫʙʝʨʥʩʢʠʭ ʩʲʝʟʜʦʚ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ, ʫʯʘʩʪʚʦʚʘʣ ʚ ʙʦʨʴʙʝ ʩ ʯʫʤʦʡ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʂʘʟʘʥʩʢʦʡ ʛʫ-

ʙʝʨʥʠʠ. 

 

120 ʣʝʪ: 

ɾʜʘʥʦʚʫ ʉʝʨʛʝʶ ɺʘʩʠʣʴʝʚʠʯʫ (1900-1972 ʛ.). ɿʦʦʣʦʛ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʥʘʫʢ (1948 ʛ.), ʧʨʦʬʝʩʩʦʨ (1951 ʛ.), ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʊʘʪʘʨʩʢʦʡ 

ɸʉʉʈ (1966 ʛ.). ʆʢʦʥʯʠʣ ʂʘʟʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚ 1925 ʛ. ʠ ʨʘʙʦʪʘʣ ʚ ʂʘʟʘʥ-

ʩʢʦʤ ʚʝʪʝʨʠʥʘʨʥʦʤ ʠʥʩʪʠʪʫʪʝ ʘʩʩʠʩʪʝʥʪʦʤ, ʜʦʮʝʥʪʦʤ, ʧʨʦʬʝʩʩʦʨʦʤ ʢʘʬʝʜʨʳ 

ʟʦʦʣʦʛʠʠ (1925-1949 ʛʛ.), ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʟʦʦʣʦʛʠʠ (1949-1972 ʛʛ.). ɿʘ-

ʱʠʪʠʣ ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʚ 1937 ʛ., ʜʦʢʪʦʨʩʢʫʶ -1947 ʛ. ɸʚʪʦʨ 150 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʘʟʨʘʙʦʪʢʘ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʙʦʨʴʙʳ ʩ ʥʦʟʝʤʘʪʦʟʦʤ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʯʝʣʦʚʦʜʩʪʚʘ. 

ʋʯʘʩʪʚʦʚʘʣ ʚ ʨʘʙʦʪʝ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʛʨʝʩʩʦʚ ʧʦ ʧʯʝʣʦʚʦʜʩʪʚʫ ʚ 1961, 1966, 

1967, 1968 ʛʦʜʳ. ʇʦʜʛʦʪʦʚʠʣ 12 ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ. 

 

 

 

 



5 

 

110 ʣʝʪ: 

ʂʨʳʣʦʚʦʡ ʅʠʥʝ ɸʣʝʢʩʘʥʜʨʦʚʥʝ (1910-1998). ʇʘʪʦʬʠʟʠʦʣʦʛ, ʜʦʢʪʦʨ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʥʘʫʢ (1953), ʧʨʦʬʝʩʩʦʨ (1956), ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʊʘʪʘʨʩʢʦʡ 

ɸʉʉʈ (1973). ʆʢʦʥʯʠʣʘ ʂʘʟʘʥʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ ʚ 1932 ʛ. ʈʘʙʦʪʘʣʘ 

ʥʘ ʢʝʪʛʫʪʥʦʤ ʟʘʚʦʜʝ ʂʘʟʘʥʠ (1932-1944 ʛʛ.), ʟʘʤʝʩʪʠʪʝʣʝʤ ʥʘʨʢʦʤʘ ʤʷʩʦʤʦʣʦʯ-

ʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʊʘʪʘʨʩʢʦʡ ɸʉʉʈ (1944-1947 ʛʛ.), ʘʩʩʠʩʪʝʥʪʦʤ, ʜʦʮʝʥʪʦʤ 

ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1947-1952 ʛʛ.), ʟʘʚʝʜʫʶʱʝʡ ʢʘʬʝʜʨʦʡ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ (1952-1985 ʛʛ.). ʇʦʜʛʦʪʦʚʠʣʘ 55 ʜʦʢʪʦʨʦʚ ʠ ʢʘʥʜʠʜʘ-

ʪʦʚ ʥʘʫʢ. ɹʳʣʘ ʯʣʝʥʦʤ, ʵʢʩʧʝʨʪʦʤ ʠ ʨʝʮʝʥʟʝʥʪʦʤ ɺɸʂ ʉʉʉʈ. ɺʦʟʛʣʘʚʣʷʣʘ ʚʝ-

ʪʝʨʠʥʘʨʥʫʶ ʩʝʢʮʠʶ ʦʙʱʝʩʪʚʘ ʧʘʪʦʬʠʟʠʦʣʦʛʦʚ ʉʉʉʈ. ʅʘʛʨʘʞʜʝʥʘ ʦʨʜʝʥʘʤʠ 

ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ʟʥʘʤʝʥʠ, çɿʥʘʢ ʇʦʯʝʪʘè; 

 

ɻʠʟʘʪʫʣʣʠʥʫ ʍʫʩʘʠʥʫ ɻʘʣʝʝʚʠʯʫ (1910-1980). ʕʧʠʟʦʦʪʦʣʦʛ, ʜʦʢʪʦʨ ʚʝʪʝʨʠ-

ʥʘʨʥʳʭ ʥʘʫʢ (1956 ʛ.), ʧʨʦʬʝʩʩʦʨ (1957 ʛ.), ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʊʘʪʘʨ-

ʩʢʦʡ ɸʉʉʈ (1960ʛ.), ʈʉʌʉʈ (1976 ʛ.), ʫʯʘʩʪʥʠʢ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. 

ʆʢʦʥʯʠʣ ʂʘʟʘʥʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ ʚ 1932 ʛ. ʈʘʙʦʪʘʣ ʘʩʩʠʩʪʝʥʪʦʤ, ʜʦ-

ʮʝʥʪʦʤ, ʧʨʦʬʝʩʩʦʨʦʤ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ (1933-1960), ʟʘʚʝʜʫʶʱʠʤ ʩʧʝʮʠ-

ʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʠʥʜʠʢʘʮʠʦʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ (1960-1963), ʟʘʚʝʜʫʶʱʠʤ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʤʤʫʥʦʣʦʛʠʠ (1963-1975 ʛʛ.), ʧʨʦʨʝʢʪʦʨʦʤ ʧʦ ʥʘʫʯ-

ʥʦʡ ʨʘʙʦʪʝ (1960-1963 ʛʛ.), ʨʝʢʪʦʨʦʤ ʠʥʩʪʠʪʫʪʘ (1963-1975 ʛʛ.), ʟʘʚʝʜʫʶʱʠʤ 

ʢʘʬʝʜʨʦʡ ʵʧʠʟʦʦʪʦʣʦʛʠʠ (1975-1980 ʛʛ.). ʀʟʙʠʨʘʣʩʷ ʜʝʧʫʪʘʪʦʤ ʂʘʟʘʥʩʢʦʛʦ ʛʦ-

ʨʦʜʩʢʦʛʦ ʉʦʚʝʪʘ ʜʝʧʫʪʘʪʦʚ ʪʨʫʜʷʱʠʭʩʷ, ɺʝʨʭʦʚʥʦʛʦ ʉʦʚʝʪʘ ʊʘʪʘʨʩʢʦʡ ɸʉʉʈ. 

ʈʘʙʦʪʘʣ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʦʩʪʦʷʥʥʦʡ ʢʦʤʠʩʩʠʠ ɺʝʨʭʦʚʥʦʛʦ ʉʦʚʝʪʘ ʊʘʪʘʨʩʢʦʡ 

ɸʉʉʈ ʧʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. ʇʦʜʛʦʪʦʚʠʣ 7 ʜʦʢʪʦʨʦʚ, 21 ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ. ɺʳ-

ʩʪʫʧʘʣ ʩ ʜʦʢʣʘʜʘʤʠ ʥʘ ʪʨʝʭ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʦʥʛʨʝʩʩʘʭ ʚ ʇʘʨʠ-

ʞʝ, ʄʝʭʠʢʦ ʠ ʄʦʩʢʚʝ. ʅʘʛʨʘʞʜʝʥ ʦʨʜʝʥʘʤʠ ʃʝʥʠʥʘ, ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 2-ʦʡ ʩʪʝʧʝʥʠ, ʂʨʘʩʥʦʡ ɿʚʝʟʜʳ, ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ʟʥʘ-

ʤʝʥʠ ʠ ɿʥʘʢ ʇʦʯʝʪʘ. ɽʛʦ ʠʤʷ ʧʨʠʩʚʦʝʥʦ ʢʘʬʝʜʨʝ ʵʧʠʟʦʦʪʦʣʦʛʠʠ. 
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ʉɸʅʀʊɸʈʅʆ-ɹɸʂʊɽʈʀʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ɺʆɿɼʋʐʅʆʁ ʉʈɽɼʓ 

ʇʊʀʏʅʀʂɸ 

 

ɸʙʜʫʨʘʛʠʤʦʚʘ ʈ.ʄ. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʄʘʡʦʨʦʚʘ ʊ.ʃ. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ,  

ʄʫʩʠʝʚ ɼ.ɻ. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ, ɸʟʘʝʚ ɻ.ʍ. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ, 

 ɻʫʥʘʰʝʚ ʐ.ɸ. ïʢ.ʚ.ʥ., ʜʦʮʝʥʪ, ɼʞʘʙʘʨʦʚʘ ɻ.ɸ. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ,  

ʎʘʭʘʝʚʘ ʈ.ʆ. ï ʩʦʠʩʢʘʪʝʣʴ 

 

ʌɻɹʆʋ ɺʆ çɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʄ. ɼʞʘʤʙʫ-

ʣʘʪʦʚʘè  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪʘ, ʤʠʢʨʦʢʣʠʤʘʪ, ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʠ ʟʘʧʳʣʝʥ-

ʥʦʩʪʴ, ʚʦʟʜʫʰʥʘʷ ʩʨʝʜʘ ʧʪʠʯʥʠʢʘ 

Keywords: chickens, microclimate, bacterial contamination and dustiness, the air environ-

ment of the house 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝ-

ʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʬʦʨ-

ʤʠʨʫʶʱʠʭ ʤʠʢʨʦʢʣʠʤʘʪ ʠ ʝʛʦ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ [7, 8, 9].   

ɺ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦ-

ʢʣʠʤʘʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʪʠʮʘ ʧʨʦ-

ʷʚʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ, 

ʧʨʠ ʥʘʠʤʝʥʴʰʝʤ ʨʘʩʭʦʜʝ ʢʦʨʤʦʚ [1, 3, 5, 

6].  

ɼʣʷ ʣʫʯʰʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʦʛʦʣʦʚʴʷ 

ʠ ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʝʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʚ ʧʪʠʯʥʠʢʘʭ ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʪʝʧʣʦ, ʚʣʘʞʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʜʚʠ-

ʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʜʦʙʠʚʘʪʴʩʷ ʫʤʝʥʴʰʝ-

ʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʠ ʟʘʧʳ-

ʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ [2, 4, 9, 10]. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚ 

ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ [3, 4]. 

ʇʦʩʪʦʷʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʪʠʮʳ ʚ ʟʘ-

ʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʙʦʣʴʰʦʛʦ ʧʦʛʦʣʦʚʴʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮ, ʘ ʵʪʦ ʥʝʨʝʜʢʦ ʩʦʟʜʘ-

ʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʙʦʣʝ-

ʚʘʥʠʡ, ʧʘʜʝʞʘ ʧʪʠʮʳ, ʩʥʠʞʝʥʠʶ ʝʝ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ [6, 7, 8].  

 ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʩʚʷ-

ʟʘʥʥʘʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʪʠʮʳ, ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʛʦ-

ʣʦʚʴʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʚʳʭʦʜʘ 

ʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠʥʠʮʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʣʦʱʘʜʝʡ, ʚʳʜʚʠʛʘʝʪ ʧʨʦʙʣʝʤʫ ʩʦʟʜʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʪʠʯʥʠʢʘʭ, 

ʢʘʢ ʦʜʥʫ ʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ [9, 10].  

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʪʠʮʳ ʷʚʣʷʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ 

ʟʘʧʳʣʝʥʥʦʩʪʴʶ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʟʘʛʨʷʟ-

ʥʝʥʥʦʩʪʴʶ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, 

ʧʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ   ʠ ʭʠʤʠʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʪʠʯʥʠʢʦʚ ʠ ʚʳʷʚ-

ʣʝʥʠʝ ʩʪʝʧʝʥʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʧʳʣʝʚʦʡ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, ʚ ʫʩʣʦ-

ʚʠʷʭ ʧʪʠʮʝʬʘʙʨʠʢ ʍʘʩʘʚʶʨʪʦʚʩʢʦʛʦ ʨʘʡʦ-

ʥʘ: ʉʇʂ çɹʘʪʳʨè; ʆɸʆ çʍʘʩʘʚʶʨʪʦʚʩʢʘʷ 

ʧʪʠʮʝʬʘʙʨʠʢʘè. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʜʚʝ 

ʧʪʠʮʝʬʘʙʨʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʇʨʠʢʘ-

ʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʤʝ-

ʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʈʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʚʳʙʨʘʥʥʳʤʠ ʭʦʟʷʡʩʪʚʘʤʠ ʥʝ ʧʨʝ-

ʚʳʰʘʝʪ 10 ʢʤ. ʇʨʠʢʘʩʧʠʡʩʢʘʷ ʥʠʟʤʝʥ-

ʥʦʩʪʴ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʠʟʫʯʘʝʤʳʝ ʭʦʟʷʡ-

ʩʪʚʘ, ʦʪʥʦʩʷʪʩʷ ʢ ʪʝʧʣʦʤʫ ʧʦʷʩʫ ʩ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ +30 ʜʦ ï 200ʉ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʬʘʙʨʠʢ ʍʘʩʘʚʶʨʪʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ʇʦʤʝʱʝʥʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ 



7 

 

ʥʘ ʛʣʫʙʦʢʦʡ ʧʦʜʩʪʠʣʢʝ (ʩʦʣʦʤʝʥʥʘʷ ʨʝʟʢʘ 

12-15 ʩʤ) ʜʦ 45-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʮʳʧ-

ʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ çʂʦʙʙ-500è.  ʇʪʠʮʘ 

ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘ-

ʮʠʷʤʠ ɺʅʀʀʊʀʇ, ʧʦʣʫʯʘʣʘ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʳʡ ʨʘʮʠʦʥ, ʜʦʩʪʫʧ ʢ ʚʦʜʝ ʙʳʣ ʩʚʦʙʦʜ-

ʥʳʡ.   

ɺʦʟʜʫʭʦʦʙʤʝʥ ʧʦʤʝʱʝʥʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʣʩʷ ʜʚʫʤʷ ʧʨʠʪʦʯʥʳʤʠ ʚʝʥʪʠʣʷʪʦ-

ʨʘʤʠ ʂʌ-4 ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 16 ʪʳʩ. 

ʢʫʙ. ʤ/ʯʘʩ ʢʘʞʜʳʡ. ʇʨʠʥʫʜʠʪʝʣʴʥʦ-

ʚʳʪʷʞʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʧʪʠʯʥʠʢʘ ʩʦʩʪʦʷʣʘ 

ʠʟ 12 ʫʩʪʘʥʦʚʦʢ çʂʣʠʤʘʪ 44è ʩ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴʶ 3500 ʢʫʙ. ʤ/ʯʘʩ ʢʘʞʜʘʷ. ɽʩʪʝ-

ʩʪʚʝʥʥʘʷ ʚʳʪʷʞʢʘ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʧʷʪʴ ʚʳʪʷʞʥʳʭ ʰʘʭʪ ʩʝʯʝʥʠʝʤ 

100x100 ʩʤ. 

ʀʟ ʬʘʢʪʦʨʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʪʠʯʥʠʢʘ, 

ʦʧʨʝʜʝʣʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʟʦ-

ʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ. ɼʣʷ ʵʪʦʛʦ ʧʪʠʯ-

ʥʠʢ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʣʠ ʥʘ ʪʨʠ ʯʘʩʪʠ: ʩʝ-

ʚʝʨʥʫʶ ʪʦʨʮʦʚʫʶ (ʉʊʉ), ʩʝʨʝʜʠʥʫ ʧʦʤʝ-

ʱʝʥʠʷ (ʉʇ) ʠ ʶʞʥʫʶ ʪʦʨʮʦʚʫʶ ʯʘʩʪʴ 

(ʖʊʉ) [11].  

 ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʚ ʚʦʟ-

ʜʫʰʥʦʡ ʩʨʝʜʝ ʧʪʠʯʥʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ 

(ʋɻ-2). 

ʊʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ 

ʚ ʧʪʠʯʥʠʢʝ ʦʧʨʝʜʝʣʷʣʠ 3 ʨʘʟʘ ʚ ʩʫʪʢʠ ʚ ʪʨʠ 

ʩʤʝʞʥʳʭ ʜʥʷ 8, 12, 16 ʯʘʩʦʚ ʥʘ ʚʳʩʦʪʝ 25 

ʩʤ ʠ 150 ʩʤ ʦʪ ʧʦʣʘ ʝʞʝʤʝʩʷʯʥʦ.  

ɺʦʟʜʫʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʢʪʝ-

ʨʠʘʣʴʥʫʶ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʙʨʘʣʠ ʧʨʠʙʦʨʦʤ 

ʖ.ɸ. ʂʨʦʪʦʚʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʄʇɸ (ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ), 

ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʘʤʠ ʠʟ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ 

ï ʩʨʝʜʫ ʕʥʜʦ, ʢʦʢʢʦʚʦʡ ʤʠʢʨʦʬʣʦʨʳ ï

ʢʨʦʚʷʥʦʡ ʘʛʘʨ, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʧʦʨ 

ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ï ʘʛʘʨ ʏʘʧʝʢʘ. ɼʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʳ ʚʦʟʜʫʭʘ ʙʨʘʣʠ 2 ʨʘʟʘ ʚ 

ʩʫʪʢʠ: ʫʪʨʦʤ ʤʝʞʜʫ 5-7 ʠ ʜʥʝʤ ʤʝʞʜʫ 14-

18 ʯʘʩʘʤʠ ʥʘ ʫʨʦʚʥʝ 25 ʩʤ ʠ 1,5 ʤ ʦʪ ʧʦʣʘ.  

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣ-

ʥʷʣʠ ʥʘ ʢʘʬʝʜʨʝ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʥʘ ʢʘ-

ʬʝʜʨʝ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ ʠ     

ʧʘʪʘʥʘʪʦʤʠʠ ɼʘʛɻɸʋ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʝʤʧʝ-

ʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʢʘʟʳʚʘʝʪ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʚʥʦʚʝ-

ʩʠʝ ʧʪʠʮʳ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʪʠʯʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʜʠʘʛʨʘʤʤʝ 1 ʠ 2. 

ɼʘʥʥʳʝ ʨʠʩʫʥʢʘ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ ʚʦʟ-

ʜʫʰʥʦʡ ʩʨʝʜʳ ʧʪʠʯʥʠʢʦʚ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʡ 

ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ, ʥʦ ʥʝ ʧʨʝʚʳʰʘʣ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʪʠʯʥʠʢʘʭ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʛʨʘʬʠʢʫ, 

ʧʨʠʥʷʪʦʤʫ ʚ ʭʦʟʷʡʩʪʚʘʭ.  

 

ʈʠʩʫʥʦʢ 1 ï ʌʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʪʠʯʥʠʢʦʚ. 
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ʈʠʩʫʥʦʢ 2 ï ɻʘʟʦʚʳʡ ʩʦʩʪʘʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʪʠʯʥʠʢʦʚ 

 

ʊʘʙʣʠʮʘ 1 ï ɿʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʪʠʯʥʠʢʘʭ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, 

(ʤʛ/ʤ3) 

ʄʝʩʷʮ ʅʘ ʚʳʩʦʪʝ ʦʪ ʧʦʣʘ (ʩʤ) ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʧʳʣʠ 25 150 

ʉʝʥʪʷʙʨʴ 
2-11 

8,0Ñ0,3 

9-11 

10,0Ñ0,1 
9,0Ñ0,2 

ʆʢʪʷʙʨʴ 
1-6 

1,4Ñ0,02 

1-7 

1,3Ñ0,23 
1,3Ñ0,21 

ʅʦʷʙʨʴ 
1-5 

1,6Ñ0,05 

1-5 

1,6Ñ0,15 
1,6Ñ0,15 

ɼʝʢʘʙʨʴ 
1-7 

3,0Ñ0,21 

1-6 

2,5Ñ0,14 
2,7Ñ0,27 

ʗʥʚʘʨʴ 
1-6 

1,4Ñ0,2 

1-7 

1,3Ñ0,23 
1,3Ñ0,21 

ʌʝʚʨʘʣʴ 
1-5 

1,6Ñ0,15 

1-5 

1,6Ñ0,15 
1,6Ñ0,15 

ʄʘʨʪ 
1-7 

3,0Ñ0,21 

1-6 

2,5Ñ0,14 
2,7Ñ0,27 

ɸʧʨʝʣʴ 
0-7 

3,2Ñ0,25 

0-11 

4,0Ñ0,41 
3,6Ñ0,33 

ʄʘʡ 
1-6 

3,1Ñ0,32 

1-6 

3,1Ñ0,32 
3,1Ñ0,32 

ʀʶʥʴ 
1-10 

5,0Ñ0,47 

2-12 

6,3Ñ0,5 
5,6Ñ0,48 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2 ʩʦʜʝʨʞʘʥʠʝ 

ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʘʤʤʠʘʢʘ ʚ ʚʦʟʜʫʭʝ 

ʧʪʠʯʥʠʢʘ ʥʝ ʧʨʝʚʳʰʘʣʦ ʜʦʧʫʩʪʠʤʳʝ ʟʦ-

ʦʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʳ. ɺ ʜʝʢʘʙʨʝ ʤʝʩʷʮʝ 

ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ 

ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦ-

ʚʠʷʤʠ. ʉʝʨʦʚʦʜʦʨʦʜ ʚ ʧʪʠʯʥʠʢʝ ʥʝ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ. 

ɿʘʧʳʣʝʥʥʦʩʪʴ ʠ ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴ-

ʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʟʘʢʨʳʪʳʭ ʧʦ-

ʤʝʱʝʥʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʛʠʛʠʝʥʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʪ ʚʦ-

ʧʨʦʩ ʧʨʠʦʙʨʝʣ ʚ ʩʚʷʟʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘ 

ʥʝʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʙʦʣʴʰʦʛʦ ʧʦʛʦʣʦ-

ʚʴʷ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ 

ʧʪʠʮʳ.  

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ 

ʧʦʤʝʱʝʥʠʷʭ, ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʮʳʧʣʷʪ ʩʦ-

ʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 3,96Ñ0,2, ʧʨʠ ʢʦʣʝʙʘʥʠ-

ʷʭ ʦʪ 1 ʜʦ 11 ʤʛ/ʤ3, ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘ-

ʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 1,4Ñ0,18, ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ 

ʦʪ 1 ʤʛ ʜʦ 7 ʤʛ ʚ 1 ʤ3 ʚʦʟʜʫʭʘ.  

ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʟʘʧʳʣʝʥ-
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ʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʮʳʧʣʷʪ ʩʦʩʪʘʚʠʣʘ 

ʚ ʩʨʝʜʥʝʤ 3,75 Ñ0,35 ʤʛ ʚ 1 ʤ3 ʚʦʟʜʫʭʘ, ʧʨʠ 

ʢʦʣʝʙʘʥʠʷʭ ʦʪ 1 ʜʦ 12 ʤʛ ʚ 1 ʤ3 ʚʦʟʜʫʭʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ 

ʩʦʜʝʨʞʘʥʠʷ ʮʳʧʣʷʪ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʝʣʘ ʦʪ 

ʘʢʪʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʪʠʮʳ, ʝʝ ʚʦʟʨʘʩʪʘ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. 

ʂʦʣʝʙʘʥʠʷ ʩʪʝʧʝʥʠ ʟʘʧʳʣʝʥʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠʪʦʯʥʘʷ ʩʠʩʪʝʤʘ 

ʚʝʥʪʠʣʷʮʠʠ ʥʝ ʤʦʛʣʘ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝ-

ʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʩʚʝʞʝʛʦ 

ʚʦʟʜʫʭʘ, ʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ 

ʝʛʦ ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʦʢʥʘ ʟʘʚʠʩʝʣʦ ʦʪ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 

 ʇʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞ-

ʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʩʪʫʧʘʣʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʞʝʛʦ 

ʚʦʟʜʫʭʘ ʠ ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʥʠʞʘʣʘʩʴ 

ʚ ʮʳʧʣʷʪʥʠʢʝ. 

 ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʝ ʧʦʩʪʫʧʘ-

ʣʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ, ʘ 

ʟʘʧʳʣʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʣʘʩʴ.  

 ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʟʘ-

ʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʧʳ-

ʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʝ-ʦʩʝʥʥʠʝ ʧʝʨʠʦʜʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʤʥʠʤ ʧʝʨʠʦʜʦʤ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʦʙʱʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʪʠʯʥʠʢʦʚ 

(ʪʳʩ.ʤ.ʪ./ʤį)  

 

ɼʠʘʛʨʘʤʤʘ 3 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʠʥʘ-

ʤʠʢʘ ʦʙʱʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʧʪʠʯʥʠʢʘʭ ʠʟʤʝʥʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ. 

ɺ ʦʩʝʥʥʠʡ ʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʙʥʳʭ ʪʝʣ ʚ ʢʫ-

ʙʠʯʝʩʢʦʤ ʤʝʪʨʝ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ 

ʩʦʜʝʨʞʘʥʠʷ ʮʳʧʣʷʪ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 3,0 ʜʦ 

551 ʪʳʩ.   

ʆʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʟʘʛʨʷʟʥʝʥ-

ʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʝ ʚʩʝʛʜʘ ʙʳʣʘ ʚʳʰʝ ʪʘʤ, 

ʛʜʝ ʙʳʣʘ ʙʦʣʴʰʝ ʟʘʧʳʣʝʥʥʦʩʪʴ.  

ʀʩʩʣʝʜʦʚʘʥʠ ̫ʚʦʟʜʫʭʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʮʳʧʣʷʪʥʠʢʝ ʩʦ-

ʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 54,4 ʪʳʩʷʯ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʚ 1 ʤ3 ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʦʪ 2,6 ʜʦ 

253,5 ʪʳʩ.  

ʇʨʠ ʙʝʩʧʝʨʝʙʦʡʥʦʤ ʧʨʠʥʫʜʠʪʝʣʴ-

ʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʤ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʧʦʤʝʱʝ-

ʥʠʝ ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʦʢʥʘ ʚ 1 ʤ3 ʚʦʟʜʫʭʘ 

ʦʙʥʘʨʫʞʠʚʘʣʠ 15,4Ñ1,9-16,8Ñ2,1 ʪʳʩ. ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʳ ʧʪʠʯʥʠʢʘ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʧʝʨʠʦʜ ʨʘʟʜʘʯʠ ʢʦʨʤʦʚ ʠ ʢʦʨʤʣʝ-

ʥʠʷ ʧʪʠʮʳ ʟʘʧʳʣʝʥʥʦʩʪʴ ʠ ʙʘʢʪʝʨʠʘʣʴʥʘʷ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʧʦʢʦʷ ʧʪʠʮʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʨʘʙʦʪʫ 

ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʚ ʚʦʟʜʫʭʝ 

ʧʪʠʯʥʠʢʘ ʚʩʝʛʜʘ ʫʜʘʚʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʛʝ-
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ʤʦʣʠʪʠʯʝʩʢʠʝ ʩʪʘʬʠʣʦʢʦʢʢʠ ʠ ʩʪʨʝʧʪʦʢʦʢ-

ʢʠ.  

ʆʜʥʘʢʦ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʙʳʣʘ ʢʠ-

ʰʝʯʥʘʷ ʧʘʣʦʯʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʩʦ-

ʩʪʘʚʣʷʣʦ ʜʚʝ ʪʨʝʪʠ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʘʢʪʝʨʠ-

ʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʦʤʝʱʝ-

ʥʠʷ. ɿʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʘʤʠ ʠʟ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʩʦ-

ʩʪʘʚʠʣʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 1236, ʦʩʝʥʥʝ-

ʟʠʤʥʠʡ 7582 ʤʠʢʨʦʙʥʳʭ ʪʝʣ ʚ 1 ʤ3.  

ɺ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤ rʠʟ ʢʦʢʢʦʚʦʡ ʛʨʫʧʧʳ. 

ʅʘʤʠ ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ 30 ʛʦʣʦʚ ʙʦʣʴʥʳʭ ʮʳʧʣʷʪ, ʧʦʩʣʝ ʢʣʠ-

ʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʝ ʮʳʧʣʷʪʘ 

ʙʳʣʠ ʫʙʠʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʘʪʦʣʦʛʦʘʥʘʪʦ-

ʤʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫ-

ʪʳ 125 ʪʨʫʧʦʚ ʮʳʧʣʷʪ. ʇʨʠ ʵʪʦʤ ʚ 90 % 

ʩʣʫʯʘʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʛʢʠʭ ʙʳʣʠ ʦʙʥʘ-

ʨʫʞʝʥʳ ʫʟʝʣʢʠ ʩʝʨʦʛʦ ʮʚʝʪʘ ʨʘʟʤʝʨʦʤ ʚ 

ʙʫʣʘʚʦʯʥʫʶ ʛʦʣʦʚʢʫ.  

ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 10 % ʩʣʫ-

ʯʘʝʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝ-

ʯʝʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʚ 32 ʩʣʫʯʘʷʭ ʠʟ ʩʝʨʜʮʘ, ʣʝʛʢʠʭ, 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʫʣʴʪʫʨʳ 

ɽ. Coli ʠ S. Enteritidis. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʦʙ ʚʦʟʜʫʭʘ ʚ ʧʪʠʯʥʠʢʝ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ 

ʛʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴ-

ʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ 19 ʨʘʟ, 

ʭʦʪʷ ʧʝʨʝʜ ʨʘʟʤʝʱʝʥʠʝʤ ʮʳʧʣʷʪ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʪʱʘʪʝʣʴʥʘʷ ʜʝʟʠʥʬʝʢʮʠʷ ʧʦʤʝʱʝʥʠʷ. 

ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʧʦʤʝʱʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ.   

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ-

ʠʟʣʦʞʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʪʠʯʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʣʠ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʦʪʚʝʯʘʣʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʟʦʥʘʣʴʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʝʩʧʫʙʣʠʢʠ.  

ɺ ʧʪʠʯʥʠʢʘʭ ʧʨʠ ʥʘʧʦʣʴʥʦʤ ʩʦʜʝʨ-

ʞʘʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʟ-

ʜʫʭʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮʳ, ʢ ʢʦʥʮʫ ʦʪ-

ʢʦʨʤʘ ʮʳʧʣʷʪ ʦʙʱʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʟʘ-

ʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚ ʧʪʠʯʥʠ-

ʢʘʭ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 19 ʨʘʟ.  

ɺ ʧʝʨʠʦʜ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʙʘʢʪʝʨʠ-

ʘʣʴʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʠ ʟʘʧʳʣʝʥʥʦʩʪʴ 

ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʦʪʜʳʭʘ ʧʪʠʮʳ. 

ɺ ʚʦʟʜʫʭʝ ʧʪʠʯʥʠʢʦʚ ʧʦʩʪʦʷʥʥʦ ʚʳ-

ʜʝʣʷʣʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʟ ʛʨʫʧʧʳ ʢʠʰʝʯ-

ʥʦʡ ʧʘʣʦʯʢʠ.  

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʟʘʠ-

ʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʚ ʚʦʟʜʫʭʝ ʧʪʠʯ-

ʥʠʢʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʯʘʩʪʦʪʦʡ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʮʳʧʣʷʪ ʢʦʣʠʙʘʢʪʝʨʠʦʟʦʤ ʠ ʩʘʣʴ-

ʤʦʥʝʣʣʝʟʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʠʤʝʶʪ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ, ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʚ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦ-

ʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ.  
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ʈʝʟʶʤʝ  

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ 

ʧʪʠʯʥʠʢʦʚ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʪʠʮ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʴʰʦʛʦ ʧʦʛʦʣʦʚʴʷ ʧʪʠʮʳ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦ-

ʱʘʜʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʵʨʦʛʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ. ɺ ʚʦʟʜʫʭʝ ʧʪʠʯʥʠʢʦʚ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʣʦʚʥʦ ʧʘ-

ʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʧʦʨ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʘʤʠ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʤʘʩʩʦʚʦʛʦ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʧʪʠʮʳ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʪʠʯʥʠʢʦʚ ʠ ʚʳʷʩʥʝʥʠʝ ʩʪʝʧʝʥʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʧʳʣʝʚʦʡ ʟʘ-

ʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʩʝʟʦʥʘ ʛʦʜʘ. 

 

SANITARY AND BACTERIOLOGICAL ESTIMATION OF THE AIR ENVIRONMENT 

 

Abduragimova R.M., Mayorova T.L., Musiev D. G., Azaev G.Kh., Gunashev Sh.A.,  

Dzhabarova G.A., Tsakhaeva R.O. 

Summary 

 

The article discusses the sanitary and hygienic parameters of the air environment of poultry 

houses for the prevention of infectious diseases of birds. In conditions of industrial poultry farming, 

with the concentration of a large number of poultry in a limited area, the possibility of aerogenic 

spread of pathogens of various diseases increases. In the air, poultry houses also accumulate a sig-

nificant amount of conditionally pathogenic microflora and fungi spores, which can themselves 

cause a massive disease of the bird. The purpose of this work was to study the physical and chemi-

cal parameters of the air environment of poultry houses and to determine the degree of bacterial and 

dust pollution of the air environment depending on the time of day and season of the year. 
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ʀɿʄɽʅɽʅʀɽ ɸʃʃɽʃʆʊʀʇʆɺ ɻɽʅɸ BʆLA-DRB3  

ʋ ʂʆʈʆɺ ï ɹʈʋʎɽʃʃʆʅʆʉʀʊɽʃɽʁ ɸʋʃʀɽʂʆʃʔʉʂʆʁ  

ʇʆʈʆɼʓ ʂɸɿɸʍʉʊɸʅɸ  

 

ɸʜʘʤʙʘʝʚʘ ɸ.ɸ.1 ï ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʅʘʤ ʀ.ʗ. ï ʜ.ʙ.ʥ.,  
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ʉʫʣʪʘʥʦʚ ɸ.ɸ.1 ï ʜ.ʚ.ʥ., ʧʨʦʬ., ʘʢʘʜ. ʅɸʅ ʈʂ 

 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ ʈɸʅʍʠɻʉ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ 
1ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪè  

2ʌɻɹʆʋ ɺʆ çɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜ. ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥ BoLA-DRB3, ʘʣʣʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ, ʇʎʈ-ʇɼʈʌ, ʙʨʫʮʝʣʣʝʟ, 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ 

Keywords: Bola-DRB3 gene, allelic polymorphism, PCR-PLRF, brucellosis, cattle

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʤʠʨʝ 

ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ɼʅʂ-ʪʝʭʥʦʣʦʛʠʡ [3] ʇʨʠʤʝʥʝʥʠʝ 

ɼʅʂ-ʤʘʨʢʝʨʦʚ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥ-

ʢʫ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʚʘʞʥʳʤ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʚʳʷʚʣʷʪʴ 

ʦʩʦʙʠ ʩ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʦʧʘʩʥʳʤ 

ʛʝʥʝʪʠʯʝʩʢʠʤ, ʧʘʨʘʟʠʪʘʨʥʳʤ ʠ ʠʥʬʝʢʮʠ-

ʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [5]. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

BoLA ï ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝ-

ʩʪʠʤʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʠ ʛʝʥʦʚ 

BoLA, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ/ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ [1].  

ɺ ʤʠʨʝ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʠʟʫʯʘʶʪ-

ʩʷ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʛʝʥʦʤ 

BoLA-DRB3 ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʦʩʧʨʠʠʤ-

ʯʠʚʦʩʪʴʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [4], 

ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʩʝʣʝʢ-

ʮʠʠ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʂʈʉ ʢ ʟʘʙʦʣʝʚʘʥʠ-

ʷʤ. ɸʣʣʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ BoLA-

DRB3 (ʙʦʣʝʝ 100 ʘʣʣʝʣʝʡ) ʩʚʷʟʘʥ ʩ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝʤ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʠ ʩ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴʶ ʨʘʟʥʳʭ ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʢ ʚʠʨʫʩʥʳʤ, ʙʘʢʪʝʨʠʘʣʴʥʳʤ, ʧʘʨʘʟʠ-

ʪʘʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [7, 9]. ʅʘ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥ ʮʝʣʳʡ ʨʷʜ 

ʤʘʨʢʝʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢ ʧʘʨʘʟʠʪʘʤ (ʪʨʠ-

ʧʘʥʦʩʦʤʘ, ʩʘʣʴʤʦʥʝʣʣʘ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʢ 

ʣʝʡʢʦʟʫ, ʤʘʩʪʠʪʫ, ʘʥʢʠʣʦʟʠʨʫʶʱʝʤʫ ʩʧʦʥ-

ʜʠʣʠʪʫ, ʪʫʙʝʨʢʫʣʝʟʫ, ʥʦʜʫʣʷʨʥʦʤʫ ʜʝʨʤʘ-

ʪʠʪʫ.  

ɺ ʈʦʩʩʠʠ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʠʤʝʶʪ ʨʘʙʦʪʳ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʢ ʚʠʨʫʩʫ ʣʝʡʢʦʟʘ ʂʈʉ ʢʦʨʦʚ [6, 11] ʚ 

ʩʚʷʟʠ ʩ ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ 

ʣʝʡʢʦʟʘ - 58,2 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʥʬʝʢ-

ʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢ, ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʘ ʢʦʨʨʝʣʷ-

ʮʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʞʠʚʦʪʥʳʭ ʢ ʣʝʡʢʦʟʫ 

ʩ ʘʣʣʝʣʷʤʠ *8, *16, *22 ʠ *24, ʚ ʪʦ ʞʝ ʚʨʝ-

ʤʷ ʦʩʦʙʠ, ʥʝʩʫʱʠʝ ʘʣʣʝʣʠ *11, *23 ʠ *28, 

ʥʝ ʟʘʙʦʣʝʚʘʣʠ ʣʝʡʢʦʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʠʨʫ-

ʩʦʥʦʩʠʪʝʣʴʩʪʚʦ [7, 10]. 

ɹʨʫʮʝʣʣʸʟ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʂʈʉ ʧʦʩʣʝ ʣʝʡʢʦʟʘ ʚ ʈʦʩʩʠʠ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʵʪʘ ʠʥʬʝʢʮʠʷ 

ʪʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ ʢʨʫʧ-

ʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʙʨʫʮʝʣʣʝʟ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʚ ʉʝʚʝʨʥʦʤ ʠ ʎʝʥ-

ʪʨʘʣʴʥʦʤ, ʨʝʞʝ ʚ ɿʘʧʘʜʥʳʭ, ɺʦʩʪʦʯʥʳʭ ʠ 

ʖʞʥʳʭ ʨʝʛʠʦʥʘʭ [2].  

ɺʦʟʙʫʜʠʪʝʣʠ ʙʨʫʮʝʣʣʝʟʘ ʢʦʨʦʚ ʠ 

ʦʚʝʮ ï ʙʘʢʪʝʨʠʠ Brucella abortus ʠ Brucella 

melitensis, ʩʧʦʩʦʙʥʳ ʧʦʨʘʞʘʪʴ ʯʝʣʦʚʝʢʘ. 

ɹʨʫʮʝʣʣʝʟ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʤ ʚ ʤʠʨʝ ʘʥʪʨʦʧʦʟʦʦʥʦʟʥʳʤ ʠʥʬʝʢ-

ʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʦʥ ʰʠʨʦʢʦ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʢʘʢ ʚʝʪʝʨʠ-

ʥʘʨʠʠ, ʪʘʢ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʝʡʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 



13 

 

ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʇʦ ʜʘʥʥʳʤ ʌɸʆ/ɺʆɿ ʣʝ-

ʪʘʣʴʥʦʩʪʴ ʫ ʟʘʨʘʞʝʥʥʳʭ ʣʶʜʝʡ ʙʨʫʮʝʣʣʝ-

ʟʦʤ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2-5%. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʣʶʜʝʡ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʧʦʨʘʞʝʥʠʷ 

ʙʨʫʮʝʣʣʝʟʦʤ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ, ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʚʝʞʠʝ 

ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʣʶʜʝʡ ʦʩʪʨʦʡ ʬʦʨʤʦʡ 

ʙʨʫʮʝʣʣʸʟʘ. ʇʨʦʙʣʝʤʘ ʣʠʢʚʠʜʘʮʠʠ ʙʨʫʮʝʣ-

ʣʝʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ 

ʚʩʣʝʜʩʪʚʠʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʥʘʣʠʯʠʷ ʩʢʨʳʪʳʭ ʬʦʨʤ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʠ, 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠ ʫʙʠʢʚʠʪʘʨʥʦʩʪʠ ʚʦʟʙʫ-

ʜʠʪʝʣʷ ʙʦʣʝʟʥʠ. ʈʘʥʝʝ ʜʣʷ ʦʮʝʥʢʠ ʧʦʛʦʣʦ-

ʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ï ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʙʨʫʮʝʣʣʝʟʫ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 

[3, 8].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ ʣʠʪʝ-

ʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ BoLA-DRB3 ʫ ʙʦʣʴ-

ʥʳʭ ʙʨʫʮʝʣʣʝʟʦʤ ʢʦʨʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʘʣʠʯʠʠ ʢʦʨʨʝʣʷʮʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʘʣʣʝʣʝʡ 

ʵʪʦʛʦ ʛʝʥʘ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʞʠʚʦʪʥʳʭ ʢ 

Brucella.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʘʣʣʝʣʴʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ 

BoLA-DRB3 ʫ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʙʨʫʮ-

ʝʣʣʝʟʦʤ ʢʦʨʦʚ, ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʠʟ 

ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ 

ʚʳʷʚʣʝʥʠʝ ʘʣʣʝʣʝʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʙʨʫʮʝʣʣʝʟʫ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 158 

ʦʙʨʘʟʮʘʭ ʛʝʥʦʤʥʦʡ ɼʅʂ ʂʈʉ - ʟʜʦʨʦʚʳʝ 

ʢʦʨʦʚ - 84 ʧʨʦʙʳ, ʙʦʣʴʥʳʝ ʙʨʫʮʝʣʣʝʟʦʤ 

ʢʦʨʦʚ - 74 ʧʨʦʙʳ ʠʟ ʪʨʝʭ ʦʙʣʘʩʪʝʡ ʂʘʟʘʭ-

ʩʪʘʥʘ: ʂʘʨʘʛʘʥʜʠʥʩʢʦʡ, ʂʦʩʪʘʥʘʡʩʢʦʡ ʠ 

ɸʣʤʘʪʠʥʩʢʦʡ.  

ɺʳʷʚʣʝʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʭʦʜʝ ʧʦʩʪʘʥʦʚʢʠ ʦʙ-

ʱʝʧʨʠʥʷʪʳʭ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ 

ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʙʦʣʴʥʳʭ ʢʦʨʦʚ ʠʟ ʵʪʠʭ 

ʨʝʛʠʦʥʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʨʘʟʮʳ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʟʜʦ-

ʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʢʨʫʧʥʦʛʦ ʨʦ-

ʛʘʪʦʛʦ ʩʢʦʪʘ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ.  

ɸʥʘʣʠʟ ʘʣʣʝʣʴʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʛʝʥʘ BoLA-DRB3 ʤʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ 

ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [7]. ʄʝʪʦʜ 

ʇʎʈ-ʇɼʈʌ ʜʣʷ ʘʥʘʣʠʟʘ ʘʣʣʝʣʴʥʦʛʦ ʧʦʣʠ-

ʤʦʨʬʠʟʤʘ ʛʝʥʘ BoLA-DRB3 ʞʠʚʦʪʥʳʭ 

ʚʢʣʁʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʨʘʙʦʪʳ:  

- ʚʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦ-

ʚʠ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʦʤ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, 

- ʧʨʦʚʝʜʝʥʠʝ ʇʎʈ ʩ ʧʨʘʡʤʝʨʘʤʠ ʢ 

ʛʝʥʫ BoLA-DRB3 ʠ ʧʦʣʫʯʝʥʠʝ ʬʨʘʛʤʝʥʪʘ 

ʜʣʠʥʦʡ 284 ʧ.ʦ., ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʘʤ-

ʧʣʠʢʦʥʦʚ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʘʛʘ-

ʨʦʟʥʦʤ ʛʝʣʝ, 

- ʨʝʩʪʨʠʢʮʠʷ ʘʤʧʣʠʢʦʥʘ 284 ʧ.ʦ. ʵʥ-

ʜʦʥʫʢʣʝʘʟʘʤʠ RSAI, BstIY ʠ/ʠʣʠ HaeIII, 

- ʧʦʣʫʯʝʥʠʝ ʩʧʝʢʪʨʦʚ ʨʝʩʪʨʠʢʪʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʤʝʪʦʜʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢ-

ʪʨʦʬʦʨʝʟʘ ʚ ʇɸɸɻ, 

- ʘʥʘʣʠʟ ʜʣʠʥ ʨʝʩʪʨʠʢʪʥʳʭ ʬʨʘʛ-

ʤʝʥʪʦʚ ʛʝʥʘ BoLA-DRB3, 

- ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʞʠʚʦʪʥʳʭ 

ʧʦ ʛʝʥʫ BoLA-DRB3, 

- ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʘ 

BoLA-DRB3 ʚ ʠʟʫʯʘʝʤʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪ-

ʥʳʭ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʝ-

ʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ 

BoLA-DRB3 ʤʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ ʦʩʥʦʚʘ-

ʥʦ ʥʘ ʘʤʧʣʠʬʠʢʘʮʠʠ ʬʨʘʛʤʝʥʪʘ ʜʘʥʥʦʛʦ 

ʛʝʥʘ ʜʣʠʥʦʡ 284 ʧ.ʥ. ʩ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʩʪʨʠʢʮʠʝʡ ʠ ʠʟʫʯʝʥʠʝʤ ʜʣʠʥ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. 

ʅʘ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʩ ʧʨʘʡ-

ʤʝʨʘʤʠ ʢ ʛʝʥʫ BoLA-DRB3 ʙʳʣʠ ʧʦʣʫʯʝ-

ʥʳ ʬʨʘʛʤʝʥʪʳ ʜʣʠʥʦʡ 284 ʧ.ʦ. (ʈʠʩ. 1). 

ʌʨʘʛʤʝʥʪ ɼʅʂ ʜʣʠʥʦʡ 284 ʧ.ʦ. 

ʧʦʜʚʝʨʛʘʣʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʝʩʪʨʠʢʮʠʠ ʵʥ-

ʜʦʥʫʢʣʝʘʟʘʤʠ RsaI ʠ HaeIII. ɽʩʣʠ ʧʦʣʫʯʝʥ-

ʥʳʝ ʨʝʩʪʨʠʢʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ ʥʝ ʧʦʟʚʦʣʷ-

ʣʠ ʦʧʨʝʜʝʣʠʪʴ ʘʣʣʝʣʴ, ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʦʚʦʜʠʣʠ ʨʝʩʪʨʠʢʮʠʶ ʘʤʧʣʠʢʦʥʘ ʩ ʧʦ-

ʤʦʱʴʶ ʬʝʨʤʝʥʪʘ BstX2I. ʇʦʣʫʯʝʥʥʫʶ 

ʩʤʝʩʴ ʧʨʦʜʫʢʪʦʚ ʨʘʩʱʝʧʣʝʥʠʷ ɼʅʂ ʘʥʘʣʠ-

ʟʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦ-

ʬʦʨʝʟʘ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ, ʦʧʨʝʜʝ-

ʣʷʷ ʜʣʠʥʳ ʬʨʘʛʤʝʥʪʦʚ.  

ʇʨʠʤʝʨʳ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʭ 

ʩʧʝʢʪʨʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2 (ʘ, ʙ).
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ʈʠʩʫʥʦʢ 1 ï ʕʣʝʢʪʨʦʬʦʨʝʟ ʚ 1% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʵʢʟʦʥʘ 2 ʛʝʥʘ BoLA DRB3 

 

                                            
ʘ)                                                                             ʙ)  

ʈʠʩʫʥʦʢ 2 ï ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʳ ʧʨʦʜʫʢʪʦʚ ʨʝʩʪʨʠʢʮʠʠ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ BoLA-DRB3 ʜʣʠʥʦʡ 

284 ʧ.ʥ. ʵʥʜʦʥʫʢʣʝʘʟʘʤʠ ʘ) RsaI, ʙ) HaeIII 

 

ɸʣʣʝʣʠ ʠ ʛʝʥʦʪʠʧʳ ʧʦ ʛʝʥʫ BoLA-

DRB3 ʠʟʫʯʘʝʤʳʭ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʨʝʩʪʨʠʢʮʠʦʥʥʳʤ ʩʧʝʢʪʨʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʪʘʙʣʠʮʳ ʨʝʩʪʨʠʢʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʛʝʥʘ BoLA-DRB3 [7]. ɸʣʣʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʘʡʪʦʚ ʨʝʩʪʨʠʢʮʠʠ. ʏʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʘʟʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʘ BoLA-

DRB3 ʚ ʠʟʫʯʘʝʤʳʭ ʚʳʙʦʨʢʘʭ ʟʜʦʨʦʚʳʭ ʠ 

ʙʦʣʴʥʳʭ ʙʨʫʮʝʣʣʝʟʦʤ ʢʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 3, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ 

ʩʨʘʚʥʝʥʠʝ ʘʣʣʝʣʴʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ 

BoLA-DRB3 ʫ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʙʨʫʮ-

ʝʣʣʝʟʦʤ ʢʦʨʦʚ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ (ʙʦʣʝʝ 5%) 

ʘʣʣʝʣʠ ʛʝʥʘ BoLA-DRB3 ʫ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ 

ʠ ʙʨʫʮʝʣʣʦʥʦʩʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

  

 
ʈʠʩʫʥʦʢ 3 ï ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʛʝʥʘ BoLA-DRB3 ʫ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʠ ʙʨʫʮʝʣʣʦʥʦʩʠʪʝʣʝʡ        

ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ 

̉
͊
ͫ
ͭ
ͦ
ͭ
͊
 
͊
͡
͡
͔
͡
͔
͚
Σ
҈
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ʊʘʙʣʠʮʘ 1 ï ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʘʣʣʝʣʠ ʛʝʥʘ BoLA-DRB3 ʚ ʛʨʫʧʧʘʭ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ 

ʠ ʙʨʫʮʝʣʣʦʥʦʩʠʪʝʣʝʡ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3 ʠ ʚ 

ʪʘʙʣʠʮʝ 1, ʚʳʷʚʠʣʠ ʚ ʧʦʧʫʣʷʮʠʠ ʠʟ 84 ʛʦ-

ʣʦʚ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ 

24 ʘʣʣʝʣʷ, ʩʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʘʣʣʝʣʴ *3 (8,9 %), ʘʣʣʝʣʠ 

*4, *7, *12, *16, *19, *20, *21, *36 ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʙʦʣʝʝ 5 %. ɺ ʛʨʫʧʧʝ ʠʟ 

74 ʛʦʣʦʚ ʙʦʣʴʥʳʭ ʙʨʫʮʝʣʣʝʟʦʤ ʢʦʨʦʚ ʘʫ-

ʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʚʳʷʚʣʝʥʦ 22 ʘʣʣʝʣʷ, 

ʩʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʘʣʣʝʣʠ *7 (16,2 %), *10 (13,5 %), 

*18 (11,5 %), *36 (10,8 %) ʠ *12 (6,1 %). 

ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʠ 

ʙʨʫʮʝʣʣʦʥʦʩʠʪʝʣʝʡ ʧʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤ ʘʣʣʝʣʷʤ ʛʝʥʘ BoLA-DRB3 ʧʦ-

ʢʘʟʘʣʦ, ʯʪʦ ʫ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʘʫʣʠʝ-

ʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʯʘʩʪʦʪʘ ʘʣʣʝʣʝʡ *3, *4, 

*19, *21 ʚʳʰʝ ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʢʦʨʦʚ 

ʚ 3-5 ʨʘʟ.  

ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʙʨʫʮʝʣʣʝʟʦʤ ʢʦ-

ʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘ-

ʝʤʦʩʪʠ ʘʣʣʝʣʝʡ *7, *10, *18 ʠ *36, ʫ ʟʜʦʨʦ-

ʚʳʭ ʞʠʚʦʪʥʳʭ ʵʪʠ ʘʣʣʝʣʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʨʝʞʝ (1,6 ï 5,6 ʨʘʟ). ʕʪʦ ʤʦ-

ʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʘʣʣʝ-

ʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʚʦʩʧʨʠʠʤʯʠʚʦ-

ʩʪʴʶ ʞʠʚʦʪʥʳʭ ʢ ʙʨʫʮʝʣʣʝʟʫ.  
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ʀɿʄɽʅɽʅʀɽ ɸʃʃɽʃʆʊʀʇʆɺ ɻɽʅɸ BʆLA-DRB3 ʋ ʂʆʈʆɺ ï ɹʈʋʎɽʃʃʆʅʆʉʀʊɽʃɽʁ 

ɸʋʃʀɽʂʆʃʔʉʂʆʁ ʇʆʈʆɼʓ ʂɸɿɸʍʉʊɸʅɸ 

 

ɸʜʘʤʙʘʝʚʘ ɸ.ɸ., ʅʘʤ ʀ.ʗ., ɿʘʷʢʠʥ ɺ.ɺ., ɸʭʤʝʜʦʚ ʈ.ɹ.,  

ʂʦʙʦʟʝʚʘ ʄ.ʉ., ʉʫʣʪʘʥʦʚ ɸ.ɸ.  

ʈʝʟʶʤʝ 

 

ʄʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ ʩ ʧʦʤʦʱʴʶ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʣʝʣʴʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʛʝʥʘ BoLA-DRB3 ʠʟʫʯʝʥʳ ʟʜʦʨʦʚʳʝ ʠ ʙʦʣʴʥʳʝ ʙʨʫʮʝʣʣʝʟʦʤ ʢʦʨʦʚʳ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ 

ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɺ ʛʨʫʧʧʘʭ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʙʨʫʮʝʣʣʦʥʦʩʠ-

ʪʝʣʝʡ ʚʳʷʚʣʝʥʦ 24 ʠ 22 ʘʣʣʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʦʛʦʣʦʚʴʷ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʂʘʟʘʭʩʪʘʥʘ. ʋ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʘʣʣʝʣʴ *3. ɺʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʘʣʣʝʣʝʡ ʛʝʥʘ BoLA-DRB3, ʭʘʨʘʢ-

ʪʝʨʥʳʭ ʜʣʷ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ - *7, *10, *18 ʠ *36. ʕʪʠ ʘʣʣʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʚʦʩ-

ʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʙʨʫʮʝʣʣʝʟʫ ʞʠʚʦʪʥʳʭ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ.  

 

CHANGE ALLELOTYPES OF BOLA-DRB3 GENE IN BRUCELLOSIS-SICK COWS OF 

AULIEKOL BREED IN KAZAKHSTAN  

 

Adambaeva A.A., Nam I.Ya., Zayakin V.V., Akhmedov R.B.,  

Kobozeva M.S., Sultanov A.A. 

Summary 

 

Healthy and brucellosis-sick cows of Auliekol breed from different regions of the Republic 

of Kazakhstan were studied by PCR-PLRF using DNA markers based on allelic polymorphism of 

the BoLA-DRB3 gene. In the groups of healthy animals and brucell carriers, 24 and 22 alleles were 

revealed, respectively, which indicates a sufficiently high genetic diversity of the livestock of the 

Auliekol breed of Kazakhstan. In healthy cows, the allele *3 is most common. There was revealed 

the presence of alleles of the gene BoLA-DRB3, characteristic for sick animals - *7, *10, *18, *36. 

These alleles may be associated with susceptibility to brucellosis of Auliekol animals. 
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ʆʙʝʩʧʝʯʝʥʠʝ ʦʪʨʘʩʣʠ ʧʪʠʮʝʚʦʜʩʪʚʘ 

ʢʦʤʙʠʢʦʨʤʘʤʠ ʠ ʢʦʨʤʦʚʳʤʠ ʜʦʙʘʚʢʘʤʠ 

ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʪʠʮʳ [2, 5]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʦʝ ʧʪʠ-

ʮʝʚʦʜʩʪʚʦ ʨʘʟʚʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʢʨʦʩʩʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦ-

ʜʝʨʞʘʥʠʷ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʦʷʚʣʝ-

ʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʥʦʚʳʭ ʢʨʦʩʩʦʚ ʧʪʠʮʳ ʠ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʨʘʮʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ 

ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʳ 

ʢʦʨʤʣʝʥʠʷ ʩ ʚʢʣʶʯʝʥʠʝʤ ʢʦʨʤʦʚʳʭ ʜʦʙʘ-

ʚʦʢ [1, 3, 6].   

ɺʢʣʶʯʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʨʘʮʠʦʥ 

ʧʪʠʮʳ ʚʝʜʝʪ ʢ ʠʭ ʥʘʢʘʧʣʠʚʘʥʠʶ ʚ ʤʷʩʝ ʠ 

ʷʡʮʝ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ 

ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-

ʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʪʠʮʳ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʢʦʥʚʝʨʩʠʠ ʢʦʨ-

ʤʘ, ʚ ʠʭ ʨʘʮʠʦʥʘʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟ-

ʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʨʤʦʚʳʝ 

ʜʦʙʘʚʢʠ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [4]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪ-

ʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʤʝʪʦʜʦʚ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʦʩʥʦʚʥʳʝ ʧʨʦʜʫʢ-

ʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʫʪʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ ʦʩʥʦʚʝ 

ʜʨʦʞʞʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝ-

ʥʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʪʠʮʝʚʦʜʩʪʚʘ ʢʘʢ 

ʦʪʨʘʩʣʠ ʠ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʚʘ-

ʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʦʞʞʝʚʦʛʦ 

ʧʨʦʙʠʦʪʠʢʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʬʝʨʤʝʥʪʦʤ ʚ 

ʨʘʮʠʦʥʘʭ ʫʪʷʪ-ʙʨʦʡʣʝʨʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʆʆʆ çʌʝʨʤʝʨʩʢʦʝ ʍʦ-

ʟʷʡʩʪʚʦ çʈʘʤʘʝʚʩʢʦʝè ʃʘʠʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʫʪʷʪʘ ʢʨʦʩʩʘ çʏʝʨ-

ʨʠ ɺʝʣʣʠè ʇʝʢʠʥʩʢʦʡ ʧʦʨʦʜʳ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ï 

ʜʨʦʞʞʝʚʦʡ ʧʨʦʙʠʦʪʠʢ çɸʢʪʠʩʘʬè, ʧʦʣʠ-

ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ çʋʥʠʚʝʨʩʘʣè ʠ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʧʨʝʧʘʨʘʪ ʥʘ ʠʭ ʦʩʥʦʚʝ (ʪʘʙʣʠʮʘ 

1).

  

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

ɻʨʫʧʧʘ ʏʠʩʣʦ ʛʦʣʦʚ 

ʚ ʛʨʫʧʧʝ 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ 100 ʇʦʣʥʦʨʘʮʠʦʥʥʳʡ ʢʦʤʙʠʢʦʨʤ (ʆʈ) 

1-ʷ ʦʧʳʪʥʘʷ 100 ʆʈ + ʜʨʦʞʞʝʚʦʡ ʧʨʦʙʠʦʪʠʢ çɸʢʪʠʩʘʬè (0,3 ʛ\ʢʛ) 

2-ʷ ʦʧʳʪʥʘʷ 100 ʆʈ + ʇʦʣʠʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ çʋʥʠʚʝʨʩʘʣè 0,1ʛ\ʢʛ 

3-ʷ ʦʧʳʪʥʘʷ  100 ʆʈ + ʌʝʨʤʝʥʪʥʦ-ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ  0,4 ʛ\ʢʛ 

 

ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 4 ʛʨʫʧʧʳ ʧʦ 

ʧʨʠʥʮʠʧʫ ʧʘʨ ʘʥʘʣʦʛʦʚ ʧʦ 100 ʛʦʣʦʚ ʫʪʷʪ. 

ʇʪʠʮʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʡ ʢʦʤʙʠʢʦʨʤ, ʧʨʠʥʷʪʳʡ ʥʘ 
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ʧʪʠʮʝʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ (ʇʂ-21, ʇʂ-22). 

ʋʪʷʪʘʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʚʢʣʶʯʘʣʠ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çɸʢʪʠʩʘʬè ʚ ʜʦʟʝ 0,3 ʛ 

ʥʘ 1 ʢʛ ʢʦʤʙʠʢʦʨʤʘ, ʙʨʦʡʣʝʨʘʤ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ï ʧʦʣʠʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ 

çʋʥʠʚʝʨʩʘʣè ʚ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʤ ʜʦʟʝ 0,1 ʛ ʥʘ 1 ʢʛ ʢʦʤʙʠʢʦʨʤʘ. ʇʪʠ-

ʮʳ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʬʝʨʤʝʥʪʘ 

çʋʥʠʚʝʨʩʘʣè ʠ ʧʨʦʙʠʦʪʠʢʘ çɸʢʪʠʩʘʬè ʚ 

ʜʦʟʝ 0,4 ʛ/ʢʛ ʢʦʤʙʠʢʦʨʤʘ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 38 ʜʥʝʡ. 

ɺʝʪʝʨʠʥʘʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠ-

ʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʦʤʫ 

ʧʣʘʥʫ, ʧʨʠʥʷʪʦʤʫ ʚ ʭʦʟʷʡʩʪʚʝ. 

 ɺʦ ʚʨʝʤʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ ʚʩʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʤʝʪʦʜʠʢ. 

ʋʯʸʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʩʷ ʝʞʝ-

ʥʝʜʝʣʴʥʦ, ʥʘʯʠʥʘʷ ʩ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ, 

ʚʟʚʝʰʠʚʘʥʠʝ ʧʦʛʦʣʦʚʴʷ ʧʨʦʚʦʜʠʣʠ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦ. ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʯʠʪʳʚʘʣʠ ʧʫ-

ʪʝʤ ʧʦʜʩʯʝʪʘ ʧʘʚʰʝʛʦ ʧʦʛʦʣʦʚʴʷ ʩ ʫʢʘʟʘ-

ʥʠʝʤ ʧʨʠʯʠʥʳ ʚʳʙʨʘʢʦʚʢʠ. ʇʦʪʨʝʙʣʝʥʠʝ 

ʢʦʤʙʠʢʦʨʤʦʚ ʫʯʠʪʳʚʘʣʠ ʨʘʟʥʠʮʝʡ ʤʝʞʜʫ 

ʚʳʜʘʚʘʝʤʳʤ ʢʦʨʤʦʤ ʠ ʦʩʪʘʪʢʘʤʠ ʢʦʨʤʦʚ 

ʝʞʝʥʝʜʝʣʴʥʦ. ʂʦʥʪʨʦʣʴʥʳʡ ʫʙʦʡ ʧʨʦʚʦʜʠ-

ʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 18292-2012. ɺʦ ʚʨʝʤʷ 

ʫʙʦʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʨʘʟ-

ʜʝʣʢʘ, ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʫʙʦʡʥʘʷ ʞʠʚʘʷ 

ʤʘʩʩʘ, ʤʘʩʩʘ ʪʫʰʢʠ, ʫʙʦʡʥʳʡ ʚʳʭʦʜ, ʚʳ-

ʭʦʜ ʩʲʝʜʦʙʥʳʭ ʠ ʥʝʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ. 

ɸʢʪʠʩʘʬ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʫ-

ʰʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʞʠʚʳʭ ʜʨʦʞʞʝʡ Saccha-

romyces cerevisae (ʰʪʘʤʤ NCYC Sc 47). ɺ 

1 ʛ ɸʢʪʠʩʘʬ ʩʦʜʝʨʞʠʪʩʷ ʥʝ ʤʝʥʝʝ 1,0 ʭ 1010  

ʂʆɽ (ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ). 

ʇʦʣʠʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ çʋʥʠ-

ʚʝʨʩʘʣè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʤʠʣʦʩʫʙʪʠʣʠʥ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 1300 

ʝʜ/ʛ, ʧʨʦʪʦʩʫʙʪʠʣʠʥ ʩ ʘʢʪʠʚʥʳʤ ʚʝʱʝ-

ʩʪʚʦʤ 67 ʝʜ/ʛ ʠ ʮʝʣʣʦʚʠʨʠʜʠʥ ʩ ʦʙʱʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 2000 ʝʜ/ʛ. 

ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦ-

ʛʨʘʤʤʘʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʪʨʝʤ 

ʫʨʦʚʥʷʤ ʚʝʨʦʷʪʥʦʩʪʠ ʉʪʴʶʜʝʥʪʘ ʧʨʠ ʧʦ-

ʤʦʱʠ ʧʨʦʛʨʘʤʤʳ çMicrosoft Excelè ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ.  

ʈʘʟʥʠʮʘ ʩʯʠʪʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ ʧʨʠ 

pÓ0.05 (*) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʛʨʘʜʘʮʠʝʡ ʜʦ 

pÓ0.01 (**), pÓ0.001(***).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʚ ʢʦʨʤʣʝʥʠʠ ʫʪʷʪ-ʙʨʦʡʣʝʨʦʚ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ, ʘ 

ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʶ ʫʙʦʡʥʳʭ ʠ ʤʷʩʥʳʭ ʢʘ-

ʯʝʩʪʚ. 

ʊʘʢ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2, 

ʥʘʠʤʝʥʴʰʠʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠ-

ʚʦʡ ʤʘʩʩʳ ʥʘʙʣʶʜʘʣʩʷ ʫ ʫʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠ ʩʦʩʪʘʚʠʣ 81,3 ʛ. ʅʘʠʙʦʣʴʰʠʡ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʙʳʣ ʚ I ʠ III  

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, 87,1 ʠ 90,8 ʛ                 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʃʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʢ ʢʦʥʮʫ ʦʧʳʪʘ 

ʙʳʣʠ ʫ ʙʨʦʡʣʝʨʦʚ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʨʘʮʠʦʥ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝ-

ʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʋʥʠʚʝʨʩʘʣʘ ʠ ɸʢʪʠʩʘʬʘ ʚ 

ʜʦʟʝ 0,4 ʛ ʥʘ 1 ʢʛ ʢʦʤʙʠʢʦʨʤʘ. ʇʨʠ ʵʪʦʤ 

ʞʠʚʘʷ ʤʘʩʩʘ ʜʦʩʪʠʛʘʣʘ 3690 ʛ, ʯʪʦ ʥʘ 360 ʛ 

ʠʣʠ ʥʘ 10,8 % ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ 

ʢʦʥʪʨʦʣʷ. 

ʅʘʠʤʝʥʴʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʙʳʣʘ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (97 %), 

ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ 

ʩʦʩʪʘʚʠʣʘ 98 %. 

ʋʪʷʪʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʢʦʨ-

ʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʠʤʝʣʠ ʥʘʠʣʫʯʰʠʝ ʫʙʦʡʥʳʝ 

ʠ ʤʷʩʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ. ɺʦʟʤʦʞʥʦ, 

ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʨ-

ʤʦʚʳʭ ʜʦʙʘʚʦʢ ʫʣʫʯʰʘʝʪʩʷ ʧʝʨʝʚʘʨʠʤʦʩʪʴ 

ʠ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ, ʠ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʫʪʷʪ-ʙʨʦʡʣʝʨʦʚ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʨʦʡʣʝʨʳ I ʠ 

III  ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʫʙʦʡʥʳʝ ʠ ʤʷʩʥʳʝ ʢʘʯʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʘʥʘʣʦʛʘʤʠ ʜʨʫʛʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ (ʪʘʙʣ. 

4). ʊʘʢ ʥʘʠʤʝʥʴʰʫʶ ʤʘʩʩʫ ʧʦʪʨʦʰʝʥʥʦʡ 

ʪʫʰʢʠ ʠʤʝʣʠ ʫʪʷʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

(2147 ʛ), ʪʦʛʜʘ ʢʘʢ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ III -ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫ-



19 

 

ʯʘʚʰʝʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʝʧʘʨʘʪ ɸʢʪʠʩʘʬ + 

ʋʥʠʚʝʨʩʘʣ ï 2413 ʛ, ʯʪʦ ʥʘ 12,3 % ʚʳʰʝ 

ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ 

ʢʦʨʤʣʝʥʠʠ ʧʪʠʮ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʠʣʫʯʰʝʤʫ ʨʘʟʚʠʪʠʶ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ: ʩʝʨʜʮʘ ʥʘ 6,4-13,3 %, 

ʧʝʯʝʥʠ ʥʘ 6-16 % ʠ ʞʝʣʫʜʢʘ ʥʘ 4-11,4 %. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʫ ʦʧʳʪʥʳʭ ʫʪʦʢ ʧʨʦ-

ʠʩʭʦʜʠʣʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʦʩʪʫ ʪʝʣʘ. 

ɾʠʚʘʷ ʤʘʩʩʘ ʫʪʷʪ ʠ ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʥʝ-

ʢʦʪʦʨʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʚʦ ʚʨʝʤʷ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ. 

 

ʊʘʙʣʠʮʘ 2 ï ɿʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʘ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

I- ʦʧʳʪʥʘʷ  II - ʦʧʳʪʥʘʷ  III - ʦʧʳʪʥʘʷ 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ 100 100 100 100 

ɾʠʚʘʷ ʤʘʩʩʘ ʛ, ʚ ʚʦʟʨʘʩʪʝ:                

7 

14 

21 

28 

35 

42 

45 

 

240Ñ4,5 

650Ñ7,5 

1175Ñ11,8 

2000Ñ14,0 

2625Ñ25,1 

3155Ñ32,3 

3330Ñ36,9 

 

246Ñ6,2 

685Ñ8,2** 

1245Ñ13,2*** 

2125Ñ17,5*** 

2830Ñ26,6*** 

3395Ñ36,7*** 

3555Ñ40,4*** 

 

238Ñ5,0 

675Ñ8,8* 

1200Ñ13,1 

2055Ñ18,6* 

2700Ñ29,9 

3265Ñ37,0* 

3410Ñ41,7 

 

240Ñ4,7 

695Ñ8,0*** 

1260Ñ12,8*** 

2175Ñ17,8*** 

2930Ñ27,2*** 

3480Ñ36,5*** 

3690Ñ40,9*** 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 106,7 102,4 110,8 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ 

ʞ.ʤ., ʛ 

 

3090 

 

3309 

 

3172 

 

3450 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦ-

ʩʪʳ (ʛ) ʟʘ ʧʝʨʠʦʜʳ: 

ʦʪ 8 ʜʦ 14 ʜʥʝʡ 

ʦʪ 15 ʜʦ 21 ʜʥʝʡ 

ʦʪ 22 ʜʦ 28 ʜʥʝʡ 

ʦʪ 29 ʜʦ 35 ʜʥʝʡ 

ʦʪ 36 ʜʦ 45 ʜʥʝʡ 

ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ   

 

 

  58,6 

75,0 

117,8 

89,3 

70,5 

81,3 

 

 

62,7 

80,0 

125,7 

100,7 

72,5 

87,1 

 

 

62,4 

75,0 

122,1 

92,1 

71,0 

83,5 

 

 

65,0 

80,7 

130,7 

107,8 

76,0 

90,8  

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 107,1 102,7 111,3 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʛʦʣʦʚʫ 

ʚʩʝʛʦ, ʢʛ 
6,84 6,82 6,84 6,81 

ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ ʞ.ʤ., ʢʛ 

 

2,21 

 

2,06 

 

2,16 

 

1,97 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʭʨʘʥʥʦʩʪʴ ʫʪʷʪ 

ʇʦʢʘʟʘʪʝʣ ɹ ɻʨʫʧʧʘ 

 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʆʧʳʪʥʘʷ 

I- ʦʧʳʪʥʘʷ  II - ʦʧʳʪʥʘʷ  III - ʦʧʳʪʥʘʷ  

 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ 100 0 100 100 

ʇʘʜʝʞ, ʛʦʣ  3 2 2 2 

ʉʦʭʨʘʥʥʦʩʪʴ, % 97 98 98 98 
 

ʄʝʞʜʫ ʪʝʤ, ʨʦʩʪ ʙʳʣ ʨʘʟʥʳʤ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ, ʯʪʦ ʦʪʨʘʞʘʣʦ ʦʙʱʫʶ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʴ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ.  
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ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʫʪʷʪ-ʙʨʦʡʣʝʨʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʦʞʞʝʚʦ-

ʛʦ ʧʨʦʙʠʦʪʠʢʘ çɸʢʪʠʩʘʬè, ʬʝʨʤʝʥʪʘ 

çʋʥʠʚʝʨʩʘʣè ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ 

ʠʭ ʦʩʥʦʚʝ ʚ ʨʘʮʠʦʥʘʭ ʫʪʦʢ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʚʳʛʦʜʥʦ. ʊʘʢ, ʵʢʦʥʦʤʠʯʝ-

ʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʚʨʝʤʷ ʚʩʝʛʦ ʦʧʳʪʘ 

ʩʦʩʪʘʚʠʣʘ ʧʦ ʛʨʫʧʧʘʤ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧ-

ʧʝ (ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ ɸʢʪʠʩʘʬʘ) 32 ʨʫʙ., 

ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (çʋʥʠʚʝʨʩʘʣè) 11,6 

ʨʫʙ. ʠ ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (çɸʢʪʠʩʘʬè + 

çʋʥʠʚʝʨʩʘʣè) 56,3 ʨʫʙ., ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʩ-

ʯʝʪʝ ʥʘ 1 ʨʫʙʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ 

1,56 ʨʫʙ., 1,59 ʨʫʙ. ʠ 2,03 ʨʫʙ. ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 5) 
 

ʊʘʙʣʠʮʘ 4 ï ʄʘʩʩʘ ʪʫʰʝʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʫʪʦʢ  

 

ʊʘʙʣʠʮʘ 5 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

I- ʦʧʳʪʥʘʷ  II - ʦʧʳʪʥʘʷ  III - ʦʧʳʪʥʘʷ  

 

ʇʦʛʦʣʦʚʴʝ ʫʪʷʪ: ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 100 100 100 

ʚ ʢʦʥʮʝ ʦʧʳʪʘ 98 98 98 

ʇʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ, ʛ 3484 3342 3616 

ʇʦʣʫʯʝʥʦ ʜʦʧʦʣ. ʧʨʠʨʦʩʪʘ, ʛ 221 79 353 

ʇʦʣʫʯʝʥʦ ʜʦʧʦʣ. ʤʷʩʘ, ʛ 150 54 240 

ʉʪʦʠʤʦʩʪʴ ʜʦʧʦʣ. ʧʨʠʨʦʩʪʘ, ʨʫʙ. 52,5 18,9 84 

ʀʩʧʦʣʴʟʦʚʘʥʦ ʜʦʙʘʚʢʠ, ʛ 21 7 28 

ʉʪʦʠʤʦʩʪʴ ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʡ ʜʦʙʘʚʢʠ 17,8 6,3 24,1 

ʉʪʦʠʤʦʩʪʴ ʜʦʙʘʚʢʠ ʩ ʥʘʢʣʘʜʥʳʤʠ 

ʨʘʩʭʦʜʘʤʠ (15%), ʨʫʙʣʝʡ 

 

20,5 

 

7,3 

 

27,7 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 1 

ʛʦʣʦʚʫ, ʨʫʙʣʝʡ  

 

32 

 

11,6 

 

56,3 

ʅʘ 1 ʨʫʙ. ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, 

ʨʫʙ. 

1,56 1,59 2,03 

ʇʨʠʤʝʯʘʥʠʝ: ʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʤʷʩʘ 350 ʨʫʙ., 1 ʢʛ çɸʢʪʠʩʘʬè - 850 ʨʫʙ., çʋʥʠʚʝʨʩʘʣè - 900 ʨʫʙ.

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʦʙʱʠʚ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ 

ʜʨʦʞʞʝʚʦʛʦ ʧʨʦʙʠʦʪʠʢʘ çɸʢʪʠʩʘʬè, ʧʦ-

ʣʠʬʝʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʋʥʠʚʝʨʩʘʣè ʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚ 

ʨʘʮʠʦʥ ʫʪʷʪ-ʙʨʦʡʣʝʨʦʚ ʫʣʫʯʰʘʝʪ ʟʦʦʪʝʭ-

ʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʠʤʝʥʥʦ ʧʦʣʦʞʠ-

ʇʦʢʘʟʘʪʝʣ ɹ ɻʨʫʧʧʳ 

ʢʦʥʪʨʦʣʴʥʘʷ I- ʦʧʳʪʥʘʷ II - ʦʧʳʪʥʘʷ III - ʦʧʳʪʥʘʷ 

ɾʠʚʘʷ ʤʘʩʩʘ, ʛ 3330Ñ60 3555Ñ66 3410Ñ41,7 3690Ñ40,9 

% ʢ ʢʦʥʪʨ. 100,0 105,8 101,4 109,8 

ʄʘʩʩʘ ʧʦʪʨʦʰʝʥʥʦʡ 

ʪʫʰʢʠ, ʛ 
2147Ñ34 2321Ñ52 2216Ñ50 2413Ñ58 

% ʢ ʢʦʥʪʨ. 100,0 108,1 103,2 112,3 

ɺʳʭʦʜ ʤʷʩʘ, % 64,5 65,3 65,0 65,4 

ʄʘʩʩʘ ʩʝʨʜʮʘ 15,5Ñ1,5 17,4Ñ1,3 16,5Ñ2 17,6Ñ1,9 

% ʢ ʢʦʥʪʨ. 100,0 112,2 106,4 113,3 

ʄʘʩʩʘ ʧʝʯʝʥʠ, ʛ 55,0Ñ2,4 62,2Ñ2,1 58Ñ3,1 64,2Ñ3 

% ʢ ʢʦʥʪʨ. 100,0 113,1 106,0 116,0 

ʄʘʩʩʘ ʞʝʣʫʜʢʘ, ʛ 74Ñ2,6 82Ñ5,1 77Ñ4,5 85,2Ñ5,5 

% ʢ ʢʦʥʪʨ. 100,0 110,8 104,0 111,4 
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ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʥʝ ʦʢʘʟʳʚʘʷ ʥʝʛʘ-

ʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, 

ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ.  
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2013. ï ʉ. 207-208. 

 

ʅɸʋʏʅʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʇʈʀʄɽʅɽʅʀʗ ɼʈʆɾɾɽɺʆɻʆ ʇʈʆɹʀʆʊʀʂɸ ɺ ʂʆʄ-

ʇʃɽʂʉɽ ʉ ʌɽʈʄɽʅʊʆʄ ɺ ʂʆʈʄʃɽʅʀʀ ʋʊʆʂ 

 

ɸʢʩʘʢʦʚ ɼ.ɺ.  

ʈʝʟʶʤʝ 

 

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʥʘ ʫʪʷʪʘʭ ʢʨʦʩʩʘ çʏʝʨʨʠ ɺʝʣʣʠè ʧʦ 100 

ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ çʈʘʤʘʝʚʩʢʦʝè ʃʘʠʰʝʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʋʪʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʧʦʣʥʦʨʘʮʠʦʥʥʳʡ ʢʦʤʙʠ-

ʢʦʨʤ ʙʝʟ ʜʦʙʘʚʦʢ. ɹʨʦʡʣʝʨʘʤ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 

ʚʢʣʶʯʘʣʠ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çɸʢʪʠʩʘʬè ʚ ʜʦʟʝ 0,3 ʛ ʥʘ 1 ʢʛ ʢʦʤʙʠʢʦʨʤʘ, ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ - ʧʦʣʠʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ çʋʥʠʚʝʨʩʘʣè ʚ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʦʟʝ 0,1 ʛ ʥʘ 1 ʢʛ ʢʦʤʙʠ-

ʢʦʨʤʘ. ʋʪʢʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʬʝʨʤʝʥʪʘ 

çʋʥʠʚʝʨʩʘʣè ʠ ʧʨʦʙʠʦʪʠʢʘ çɸʢʪʠʩʘʬè ʚ ʜʦʟʝ 0,4 ʛ/ʢʛ ʢʦʤʙʠʢʦʨʤʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʙʳʣʠ ʫ ʫʪʷʪ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʨʘʮʠʦʥ ʬʝʨ-

ʤʝʥʪʥʦ-ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɾʠʚʘʷ ʤʘʩʩʘ ʙʨʦʡʣʝʨʦʚ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʢ ʢʦʥʮʫ ʦʧʳʪʘ 

ʜʦʩʪʠʛʘʣʘ 3690 ʛ, ʯʪʦ ʥʘ 360 ʛ ʠʣʠ ʥʘ 10,8 % ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʧʪʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣʘ 56,3 ʨʫʙ., ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʨʫʙʣʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ 2,03 ʨʫʙ. 

 

EFFICIENCY OF APPLICATION OF THE YEAST PROBIOTIC IN COMPLEX WITH EN-

ZYME THE DUCK PRODUCTIVITY 

 

Aksakov D.V.  

Summary 

 

We conducted a scientific and economic experiment on ducklings of 100 heads in each 

group of cross "cherry valley" in the conditions of LLC "Farm" Ramaevskoe " Laishevsky district 

of the Republic of Tatarstan. The ducks of the control group received a complete feed without addi-
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tives. Broilers of the first experimental group in addition to the main diet included feed additive 

"Actisaf" in a dose of 0.3 g per 1 kg of feed, the second experimental group-polyfermentny drug 

"Universal" in the recommended dose of 0.1 g per 1 kg of feed. Birds of the third experimental 

group received a complex preparation based on the enzyme "universal" and probiotic "Actisaf" at a 

dose of 0.4 g/kg of feed. It was found that the best results by the end of the experiment were in 

ducklings of the third experimental group with the inclusion of an enzyme-probiotic complex in the 

diet. The live weight of broilers in this group by the end of the experiment reached 3690g, which is 

360 g or 10.8 % significantly more than the birds of the control group, the economic efficiency was 

56.3 rubles, including the calculation of 1 ruble of additional costs 2.03 rubles. 
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ʇʨʦʙʣʝʤʘʪʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦ-

ʜʫʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ, ʧʦʩʢʦʣʴʢʫ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʢʘʯʝʩʪʚʦʤ ʧʠ-

ʪʘʥʠʷ ʯʝʣʦʚʝʢʘ [1, 5, 7, 12]. ʇʨʠ ʵʪʦʤ ʦʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʧʪʠʮʝ-

ʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʵʪʘ ʦʪʨʘʩʣʴ ʩʧʦʩʦʙʥʘ ʚ 

ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʡ ʨʳʥʦʢ ʧʦʣʥʦʮʝʥʥʦʡ ʠ ʜʝʰʝʚʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘ 

ʝʜʠʥʠʮʫ ʟʘʪʨʘʯʝʥʥʦʛʦ ʢʦʨʤʘ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʝʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʦ ʦʩʥʦʚ-

ʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʧʪʠʮʘ ʜʘʝʪ 

ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʚ 3-5 ʨʘʟ ʙʦʣʴʰʝ, 

ʯʝʤ ʜʨʫʛʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʜʠʥ ʙʨʦʡʣʝʨ ʚ ʪʝʯʝʥʠʝ ʦʜ-

ʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʚʳʜʝʣʷʝʪ 

ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʧʦʤʝʪʘ, ʘ ʧʦʛʦʣʦʚʴʝ ʧʪʠ-

ʮʳ ʂʠʪʘʷ, ʀʥʜʦʥʝʟʠʠ, ʉʐɸ, ɹʨʘʟʠʣʠʠ, 

ʀʨʘʥʘ, ʀʥʜʠʠ, ʄʝʢʩʠʢʠ ʠ ʈʦʩʩʠʠ ʩʦʩʪʘʚ-

ʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4973912; 2175612; 

1971216; 1425700; 1030068; 783269; 

497657 ʪʳʩ. ʛʦʣʦʚ [14], ʧʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [8, 9].  

ʅʘʢʦʧʣʝʥʠʝ ʧʦʤʝʪʘ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘ-

ʥʠʷ ʚ ʚʦʟʜʫʭʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʉʆ2), ʘʤ-

ʤʠʘʢʘ (NH3), ʩʝʨʦʚʦʜʦʨʦʜʘ (H2S), ʫʛʘʨʥʦʛʦ 

ʛʘʟʘ (ʉʆ), ʤʝʪʘʥʘ (ʉʅ4), ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪ-

ʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʤʝ-

ʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʊʘʢʞʝ ʚ ʧʦʤʝʪʝ ʥʘʢʘʧʣʠ-

ʚʘʶʪʩʷ ʮʠʘʥʠʜʳ, ʥʠʪʨʘʪʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣ-

ʣʳ, ʚʨʝʜʥʳʝ ʙʘʢʪʝʨʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʩʘʣʴʤʦ-

ʥʝʣʣʳ, ʩʪʨʝʧʪʦʢʦʢʢʠ ʠ ʜʨʫʛʠʝ [10, 15]. ɺʩʝ 

ʵʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʝʨʝʨʘʙʦʪʢʫ ʧʪʠ-

ʯʴʝʛʦ ʧʦʤʝʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʜʣʷ ʩʦʭʨʘʥʝ-

ʥʠʷ ʯʠʩʪʦʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɺ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʦʜʝʨʞʘʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʠ ʦʙʝʟʟʘʨʘʞʝʥʥʦʛʦ 

ʧʦʤʝʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝ-

ʥʠʷ [2, 3]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʦʚʳʰʝʥʥʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ (23,06%), ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ (ʣʠʟʠʥ 2,93%), ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ (ʢʘʣʴʮʠʡ 2,84%, ʬʦʩʬʦʨ 1,72%) ʠ 

ʪ.ʜ. ʜʣʷ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʤʠʨʘ ʷʚʠʣʦʩʴ ʦʩ-

ʥʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʠʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʥʝ-

ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦ-

ʥʳ ʞʠʚʦʪʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʭʦʡ 

ʧʪʠʯʠʡ ʧʦʤʝʪ (ʉʇʇ) ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʢʦʨʤʣʝʥʠʠ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʦʯʝʥʴ 

ʤʘʣʦ ʩʚʝʜʝʥʠʡ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʚ ʨʘ-
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ʮʠʦʥʘʭ ʤʦʥʦʛʘʩʪʨʠʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʪʠʮʳ [4, 6, 13].  

ʅʦ ʧʨʝʞʜʝ, ʯʝʤ ʠʩʧʳʪʘʪʴ ʜʘʥʥʫʶ 

ʜʦʙʘʚʢʫ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʝʝ ʥʘ ʦʨʛʘʥʠʟʤ ʠ ʧʦʢʘʟʘ-

ʪʝʣʠ ʨʦʩʪʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʜʦʟ ʧʝʨʝʨʘʙʦʪʘʥʥʦ-

ʛʦ ʦʙʝʟʟʘʨʘʞʝʥʥʦʛʦ ʉʇʇ ʚ ʩʦʩʪʘʚʝ ʢʦʨ-

ʤʦʩʤʝʩʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʧʦʢʘʟʘʪʝ-

ʣʠ ʨʦʩʪʘ ʠ ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ ʧʨʠʨʦʩʪ ʤʘʩʩʳ 

ʪʝʣʘ ʫ ʢʨʳʩ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʅʘʫʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ ʧʦ ʚʚʝ-

ʜʝʥʠʶ ʉʇʇ ʚ ʨʘʮʠʦʥʳ ʢʨʳʩ ʚʳʧʦʣʥʝʥ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʤʝʨʠʥʪʘʣʴʥʦ-

ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʠ (ʚʠʚʘʨʠʷ) ʌɻɹʆʋ 

ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ ʚ 2019 ʛʦʜʫ. 

ɼʣʷ ʦʧʳʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 20 ʙʝʣʳʭ 

ʢʨʳʩ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʚʦʟʨʘʩʪʝ 

2-ʭ ʤʝʩʷʮʝʚ. ʇʦ ʤʝʪʦʜʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʛʨʫʧʧʳ, ʦʜʥʘ ʢʦʥʪʨʦʣʴ-

ʥʘʷ ʠ 3 ʦʧʳʪʥʳʝ ʧʦ 5 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 

ʆʧʳʪ ʚʢʣʶʯʘʣ ʜʚʘ ʧʝʨʠʦʜʘ: ʧʦʜʛʦʪʦʚʠ-

ʪʝʣʴʥʳʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 14 ʩʫʪʦʢ ʠ 

ʫʯʝʪʥʳʡ (35 ʩʫʪʦʢ).  

ɺ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʣʝʜʠʣʠ 

ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ, ʧʠʱʝʚʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʠʫʯʝʥʠʝ ʢʨʳʩ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʢ ʥʦʚʦʤʫ ʢʦʨʤʫ (ʉʇʇ). ɺ 

ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ ʢʨʳʩʘʤ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʩʢʘʨʤʣʠʚʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʦʩʥʦʚʥʦʤ ʧʰʝʥʠʮʫ, ʷʯʤʝʥʴ 

ʠ ʦʚʝʩ.  

ɺ ʨʘʮʠʦʥʳ ʢʨʳʩ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚʚʦ-

ʜʠʣʠ ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʉʇʇ (10, 20 ʠ 30 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʚʟʘʤʝʥ ʘʥʘʣʦʛʠʯʥʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʟʝʨʥʦʚʦʡ ʩʤʝʩʠ. ʇʘʨʘʤʝʪʨʳ ʤʠʢ-

ʨʦʢʣʠʤʘʪʘ, ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ 

ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳ-

ʤʠ. ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʳʪʘ 

ɻʨʫʧʧʘ ʂʦʣʠʯʝʩʪʚʦ 

(ʛʦʣ.) 

ʇʨʦʜ. ʦʧʳʪʘ (ʥʝʜ.) ʋʩʣʦʚʠʷ  

ʢʦʨʤʣʝʥʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ 5 7 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

I-ʷ ʦʧʳʪʥʘʷ  5 7 ʆʈ + 10% ʉʇʇ 

II -ʷ ʦʧʳʪʥʘʷ 5 7 ʆʈ + 20% ʉʇʇ 

III -ʷ ʦʧʳʪʥʘʷ 5 7 ʆʈ +30% ʉʇʇ 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʬʠʢʩʠʨʦʚʘʣʘʩʴ 

ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʧʨʦʚʦʜʠʣʦʩʴ ʝʞʝ-

ʥʝʜʝʣʴʥʦʝ ʚʟʚʝʰʠʚʘʥʠʝ ʢʨʳʩ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʙʱʘʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʩʨʝʜʥʝ-

ʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ. ɽʞʝʩʫʪʦʯʥʦ ʚ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ ʫʯʠʪʳʚʘʣʘʩʴ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ 

ʧʦ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʟʘʜʘʚʘʝʤʳʤ ʢʦʨʤʦʤ ʠ 

ʝʛʦ ʦʩʪʘʪʢʘʤʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʫ-

ʪʝʤ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ. ɼʣʷ ʦʮʝʥʢʠ ʤʝʞʛʨʫʧʧʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʧʨʠʤʝʥʷʣʠ ʪ-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥ-

ʪʘ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʯʠʪʘʣʘʩʴ ʜʦ-

ʩʪʦʚʝʨʥʦʡ ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʨÒ0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦ-

ʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʉʇʇ ʥʝ ʦʢʘʟʘʣʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ 

ʧʦʛʦʣʦʚʴʷ, ʪʘʢ ʢʘʢ ʚ II-ʡ ʠ III-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʛʜʝ ʢʨʳʩʘʤ ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʨʤʘ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʧʪʠʯʴʝ-

ʛʦ ʧʦʤʝʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʩʦ-

ʭʨʘʥʥʦʩʪʴ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ. ʉʦʭʨʘʥ-

ʥʦʩʪʴ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ, I-ʡ, II -ʡ ʠ III-ʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

100, 80, 100 ʠ 100%. ʉʤʝʨʪʥʦʩʪʴ ʦʜʥʦʡ 

ʢʨʳʩʳ ʥʘʙʣʶʜʘʣʘʩʴ ʚ I-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, 

ʥʦ ʦʥʘ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʩʦʩʪʘʚʘ ʢʦʨʤʘ. 

ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪ ʟʜʦʨʦʚʴʝ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʳʭ, 

ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʉʇʇ ʚ ʩʦʩʪʘʚʝ ʟʝʨʥʦʩʤʝʩʠ ʦʢʘʟʘʣʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʥʝʨʛʠʶ ʨʦʩʪʘ ʢʨʳʩ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ 

ʦʧʳʪ ʤʘʩʩʘ ʪʝʣʘ ʢʨʳʩ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʨʘʟʣʠʯʘʣʘʩʴ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ, ʨʘʟʥʠʮʘ ʙʳʣʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ. ʅʦ, 

ʥʘʯʠʥʘʷ ʩ 3-ʡ ʥʝʜʝʣʠ ʠ ʜʦ ʢʦʥʮʘ ʫʯʝʪʥʦʛʦ 
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ʧʝʨʠʦʜʘ ʦʧʳʪʘ, ʥʘʙʣʶʜʘʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴ-

ʥʦʡ. ɿʘ 7 ʥʝʜʝʣʴ ʤʘʩʩʘ ʪʝʣʘ ʢʨʳʩ I-ʦʡ, II -ʦʡ 

ʠ III-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʝʚʦʩʭʦʜʠʣʘ 

ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʥʘ 10,67%, 12,88% (ʈÒ0,05) ʠ 

6,33 % (ʊʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʪʝʣʘ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ, ʛ  

ʅʝʜʝʣʷ ʦʧʳʪʘ ɻʨʫʧʧʘ (n=5) 

ʢʦʥʪʨʦʣʴʥʘʷ I-ʷ ʦʧʳʪʥʘʷ II -ʷ ʦʧʳʪʥʘʷ III -ʷ ʦʧʳʪʥʘʷ 

0-  ̫ 206,13Ñ6,77 206,14Ñ6,00 204,48Ñ4,89 204,74Ñ8,04 

1-  ̫ 228,22Ñ8,23 216,99Ñ11,91 225,31Ñ5,93 224,70Ñ9,02 

2-  ̫ 232,42Ñ9,92 222,59Ñ18,57 239,97Ñ6,05 236,75Ñ9,48 

3-  ̫ 232,56Ñ9,07 244,04Ñ20,69 254,57Ñ5,04* 248,06Ñ11,44 

4-  ̫ 243,43Ñ8,84 252,13Ñ15,45 270,13Ñ6,47* 256,79Ñ12,35 

5-  ̫ 251,87Ñ9,78 265,02Ñ14,93 281,12Ñ7,07* 259,88Ñ11,82 

6-  ̫ 262,69Ñ8,47 282,45Ñ15,53 292,45Ñ9,03* 273,47Ñ14,28 

7-  ̫ 269,87Ñ10,91 298,49Ñ14,90 303,66Ñ9,87* 287,07Ñ18,40 

ʚ %  

ʢ ʢʦʥʪʨʦʣʶ 

100 110,67 112,88* 106,37 

ʇʨʠʤʝʯʘʥʠʝ: * ʈÒ0,05 

 

ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʤʘʩʩʳ ʪʝʣʘ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ, ʛ 

ʅʝʜʝʣʷ ʦʧʳʪʘ 

ɻʨʫʧʧʘ (n=5) 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʆʧʳʪʥʳʝ 

I-  ̫ II -  ̫ III -  ̫

1-  ̫ 3,15 1,55 2,97 2,83 

2-  ̫ 0,60 0,79 2,09 1,73 

3-  ̫ 0,01 3,06 2,08 1,61 

4-  ̫ 1,55 1,15 2,22 1,24 

5-  ̫ 2,90 1,84 1,56 0,44 

6-  ̫ 1,54 2,49 1,62 1,94 

7-  ̫ 1,18 2,29 1,60 1,93 

ʀʪʦʛʦ ʟʘ 7 ʥʝʜʝʣʴ 1,30 1,88 2,02 1,67 

ʚ % ʢ ʢʦʥʪʨʦʣʶ 100,0 144,61 155,38 128,37 

 

ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦ-

ʩʪʦʚ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 3. ɿʘ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ (2-ʷ ʠ 

3-ʷ ʥʝʜʝʣʷ) ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʤʝʜʣʝʥʥʦ ʥʘʨʘʱʠʚʘʣʠ ʤʳʰʝʯʥʫʶ ʤʘʩʩʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧ-

ʧʘʭ. ɺʚʝʜʝʥʠʝ ʉʇʇ ʚ ʩʦʩʪʘʚ ʟʝʨʥʦʩʤʝʩʠ ʥʝ 

ʦʢʘʟʘʣʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢʨʳʩ. ʅʘʦʙʦʨʦʪ, 

ʢʨʳʩʳ I-ʦʡ, II -ʦʡ ʠ III-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʥʘ 

44,61%, 55,38, 28,37% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ 

ʪʘʢʞʝ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʫʯʝʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʫ ʢʨʳʩ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʘʤʠ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʯʪʦ 

ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʘʜʘʧ-

ʪʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʢ ʥʦʚʦʤʫ 

ʢʦʨʤʦʚʦʤʫ ʬʘʢʪʦʨʫ (ʊʘʙʣ. 4). 

ʇʦʪʨʝʙʣʝʥʦ ʢʦʨʤʦʚ ʢʨʳʩʘʤʠ I-ʡ, II-

ʡ, ʠ III-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʦʣʴʰʝ ʥʘ 6,34; 

31,00 ʠ 14,49 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ.  

ʆʜʥʘʢʦ, ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠ-

ʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʫ ʢʨʳʩ I-ʡ, II-ʡ, ʠ III-ʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

34,01; 22,96 ʠ 14, 90 % ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʣʫʯʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʨʳʩʘʤʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 
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ʊʘʙʣʠʮʘ 4 ï ʇʦʪʨʝʙʣʝʥʠʝ (ʛ) ʠ ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ (ʢʛ) 

ʅʝʜʝʣʷ ʦʧʳʪʘ ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʳʝ 

I-  ̫ II -  ̫ III -  ̫

3-ʷ ʥʝʜʝʣʷ 639,03 773,93 942,93 831,28 

4-ʷ ʥʝʜʝʣʷ 816,36 753,95 944,66 780,49 

5-ʷ ʥʝʜʝʣʷ 683,64 759,58 936,85 829,42 

6-ʷ ʥʝʜʝʣʷ 751,85 780,88 917,08 838,43 

7-ʷ ʥʝʜʝʣʷ 695,50 745,85 957,47 870,30 

ʀʪʦʛʦ ʟʘʪʨʘʪ ʢʦʨʤʦʚ  3586,38 3814,11 4698,45 4106,05 

ʚ % ʢ ʢʦʥʪʨʦʣʶ 100,00 106,34 131,00 114,49 

+ ʢ ʢʦʥʪʨʦʣʶ - 06,34% 31,00% 14,49% 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ  19,15 12,56 14,75 16,30 

ʚ % ʢ ʢʦʥʪʨʦʣʶ 100,00 65,99 77,04 85,10 

+ ʢ ʢʦʥʪʨʦʣʶ - -34,01% -22,96% -14,90% 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺʚʝʜʝʥʠʝ ʢʨʳʩʘʤ 

ʉʇʇ ʚ ʩʦʩʪʘʚʝ ʟʝʨʥʦʩʤʝʩʠ ʧʦʟʚʦʣʠʣʦ ʧʦ-

ʚʳʩʠʪʴ ʠʭ ʤʘʩʩʫ ʪʝʣʘ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ 

ʢʦʨʤʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ.  

ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʉʇʇ 20% ʚ ʩʦʩʪʘʚʝ ʟʝʨʥʦʩʤʝʩʠ. ʂʨʳʩʳ 

ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪʥʳʭ ʠʟ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʥʘ 

12,88 % (ʈÒ0,05), ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦ-

ʩʪʫ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 55,38 %. ɿʘʪʨʘʪʳ ʢʦʨ-

ʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʩʥʠʟʠ-

ʣʠʩʴ ʥʘ 22,96 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ-

ʣʝʤ.  
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ʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʘ ʫ ʢʨʳʩ. ʅʘʫʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ ʚʳʧʦʣʥʝʥ ʚ ʫʩʣʦ-

ʚʠʷʭ ʵʢʩʧʝʨʤʝʨʠʥʪʘʣʴʥʦ-ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʠ (ʚʠʚʘʨʠʷ) ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ ʚ 

2019 ʛʦʜʫ. ʇʦ ʤʝʪʦʜʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʧʦʜʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʢʨʳʩ: ʦʜʥʘ ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʪʨʠ ʦʧʳʪʥʳʝ ʧʦ 5 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʂʨʳʩʘʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩʢʘʨʤʣʠʚʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʥʘ ʦʩʥʦʚʝ ʧʰʝʥʠʯʥʦ-ʷʯʤʝʥʥʦ-ʦʚʩʷʥʦʡ ʩʤʝʩʠ. ʂʨʳʩʳ I-ʦʡ, II-

ʦʡ, III-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʪʘʢʞʝ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʥʦ ʚ ʥʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10, 20 ʠ 

30% ʟʝʨʥʦʚʦʡ ʩʤʝʩʠ ʙʳʣʦ ʟʘʤʝʥʝʥʦ ʥʘ ʘʥʘʣʦʛʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉʇʇ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ 

ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʵʥʝʨʛʠʷ ʨʦʩʪʘ ʢʨʳʩ I-ʦʡ, II-ʦʡ, III-ʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʙʳʣʘ ʚʳʰʝ ʥʘ 44,61%, 55,38% ʠ 28,37%, ʘ ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ ʧʨʠʨʦʩʪ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʪʝʣʘ 

ʤʝʥʴʰʝ ʥʘ 34,01; 22,96 ʠ 14,90 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ.  

 

THE EFFECT OF DRY POULTRY LITTER ON GROWTH AND FEED UTILISATION IN 

RATS 

 

Akhmetzyanov F.K., Ndayikengurukiye D., Kashaeva A.R. 

Summary 

 

In the conducted studies, the effect of dry bird droppings (SPP) on growth and feed use in 

rats was studied. The scientific and laboratory experiment was performed in the conditions of the 

experimental veterinary clinic (vivarium) of the Kazan state medical University IN 2019. 4 experi-

mental groups of laboratory rats were formed using the method of par-analogs: one control group 

and three experimental groups with 5 heads each. Control group rats were fed a basic diet based on 

a wheat-barley-oat mixture. Rats of the I-th, II-th, III-th experimental groups also received the main 

diet, but in it, respectively, 10, 20 and 30% of the grain mixture was replaced by a similar amount 

of SPP. It was found that during the accounting period of xperimental feeding, the growth energy of 
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rats of the I-th, II-th, III-th experimental groups was higher by 44.61%, 55.38% and 28.37%, and 

the feed consumption per unit weight gain is less by 34.01; 22.96 and 14.90 %, respectively, com-

pared with control animals. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʮʠʦ-

ʥʘʭ ʞʠʚʦʪʥʳʭ ʥʘʯʘʣʠʩʴ ʚ ʥʘʯʘʣʝ 70-ʭ ʛʦ-

ʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥ ʦʛʨʦʤʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʤʫʣʴʪʠʵʥʟʠʤʥʳʝ ʢʦʤʧʦ-

ʟʠʮʠʠ (ʄʕʂ) ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

- ʚʢʣʶʯʝʥʠʝ ʄʕʂ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠ-

ʢʦʨʤʦʚ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʚʦʜʘ ʜʝ-

ʰʝʚʳʭ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʄʕʂ ʜʣʷ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʧʦʣʠʩʘʭʘʨʠʜʦʚ; 

ʅʘʯʠʥʘʷ ʩ 1999 ʛʦʜʘ, ʚ ʨʷʜʝ ʩʪʨʘʥ 

ʥʘʯʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ ʬʝʨ-

ʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ. ʀʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʘʪʝʥʪʦʚ ʥʘ 

ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʦʨʘʱʠʚʘʥʠʷ ʟʝʨʥʘ 

ʨʞʠ, ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ [1]. ɺʩʝ ʵʪʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʩʪʦʠʤʦʩʪʠ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʨʘʩ-

ʰʠʨʝʥʠʷ ʩʬʝʨʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʟʣʠʯ-

ʥʦʛʦ ʟʝʨʥʘ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ 

ʟʝʨʥʦʚʦʛʦ ʩʦʣʦʜʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʉʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʜʣʷ ʦʩʘʭʘʨʠʚʘʶʱʝʛʦ ʛʠʜʨʦʣʠʟʘ 

ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʧʨʠ ʵʪʦʤ ʠʭ ʜʦʣʷ ʚ ʩʦʩʪʘʚʝ 

ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 65-70 %. ʅʘ 

ʤʫʣʴʪʠʵʥʟʠʤʥʫʶ ʜʦʙʘʚʢʫ ʜʣʷ ʬʝʨʤʝʥʪʘ-

ʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦʚʳʭ ʢʦʨʤʦʚ ʧʦʣʫ-

ʯʝʥ ʧʘʪʝʥʪ ʈʌ ˉ 2236459. ɼʦʙʘʚʢʘ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʝʜ./ʛ: ʘʤʠʣʦ-

ʣʠʪʠʯʝʩʢʘʷ ï 400, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ï 37, 

ʮʝʣʣʶʣʘʟʥʘʷ ï 250, ʵʢʟʦ-Ç-ʛʣʶʢʘʥʘʟʥʘʷ ï 

75, ʵʥʜʦ-Ç-ʛʣʶʢʘʥʘʟʥʘʷ ï 15, ʢʩʠʣʘʥʘʟʥʘʷ ï 

15. ʇʦʜʦʙʥʦʝ ʩʦʯʝʪʘʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʫʣʴ-

ʪʠʵʥʟʠʤʥʫʶ ʜʦʙʘʚʢʫ ʢʘʢ ʜʣʷ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ, ʪʘʢ ʠ 

ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ.  

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ 

ʩʘʭʘʨʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʬʝʨʤʝʥʪʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʫʩʣʦʚʠʷʭ: ʜʦʟʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠ-

ʢʘ ï 0,1% ʦʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʫʙʩʪʨʘʪʘ, 

ʛʠʜʨʦʤʦʜʫʣʴ ï 3:1, ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ï 3 

ʯʘʩʘ, ʪʝʤʧʝʨʘʪʫʨʘ +60ęʉ, ʠʟʫʯʘʣʠ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʦʚ ʚ ʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʩʫʙʩʪʨʘʪʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʨʘʚ-

ʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʩʘ-

ʭʘʨʦʚ ʚ ʩʫʙʩʪʨʘʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 

1. ʃʫʯhʠʝ ʩʦʯʝʪʘʥʠʷ ʚʳʷʚʣʝʥʳ ʚ ʢʦʤʙʠ-

ʥʘʮʠʷʭ ʛʦʨʦʭ : ʦʚʝʩ, ʦʚʝʩ : ʛʦʨʦʭ, ʛʦʨʦʭ : 

ʷʯʤʝʥʴ, ʛʦʨʦʭ : ʨʦʞʴ, ʛʦʨʦʭ : ʧʰʝʥʠʯʥʳʝ 

ʦʪʨʫʙʠ, ʧʰʝʥʠʮʘ : ʧʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ, 

ʦʚʝʩ : ʧʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ. 

ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʨʦʱʝʥʥʦʛʦ ʛʦʨʦʭʘ ʪʨʝʙʫʝʪ-

ʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʩʫʭʦ-

ʛʦ ʧʨʝʧʘʨʘʪʘ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʩʨʦʢʦʤ 

ʭʨʘʥʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʜʘʪʴ ʥʦʚʳʡ ʪʦʣʯʦʢ ʢ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʩʪʠʪʝʣʴ-
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ʥʳʭ ʬʝʨʤʝʥʪʦʚ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʛʠʜ-

ʨʦʣʠʟʘ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʟʝʨʥʦʚʳʭ ʢʦʨʤʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʣʠʟʘ 

ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʟʝʨʥʦʚʳʭ ʢʦʨʤʦʚ ʚ ʭʦʜʝ 

ʬʝʨʤʝʥʪʘʮʠʠ ʧʨʠ +60 ʦʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 2 (ʜʦʟʘ ʤʫʣʴʪʠʵʥʟʠʤʥʳʭ ʜʦʙʘʚʦʢ 

0,1 % ʦʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʫʙʩʪʨʘʪʦʚ, ʚʨʝ-

ʤʷ ʦʙʨʘʙʦʪʢʠ 3 ʯʘʩʘ, ʛʠʜʨʦʤʦʜʫʣʴ 3:1).

 

ʊʘʙʣʠʮʘ 1 ï ʅʘʢʦʧʣʝʥʠʝ ʩʘʭʘʨʦʚ ʚ ʟʝʨʥʦʚʳʭ ʩʫʙʩʪʨʘʪʘʭ ʧʨʠ ʬʝʨʤʝʥʪʘʮʠʠ ʩ ʩʦʣʦʜʦʤ, ʛ/ʢʛ ʩʫ-

ʭʦʛʦ ʚʝʱʝʩʪʚʘ (ʜʦʟʘ 0,1% ʧʦ ʉɺ) 
ʉʫʙʩʪʨʘʪ                                               ʉʦʣʦʜ 

ʛʦʨʦʭʘ ʣʶʧʠʥʘ ʦʚʩʘ ʷʯʤʝʥʷ ʛʨʝʯʠʭʠ ʧʰʝʥʠʮʳ ʨʞʠ 

ɻʦʨʦʭ 
  165,0 

  Ñ 5,0  

  237,9 

  Ñ 2,1 

  250,8 

  Ñ 2,6     

  221,0 

  Ñ 4,2 

   195,0 

   Ñ 6,1 

    201,0 

    Ñ 4,2  

  213,5 

  Ñ 2,3 

ʃʶʧʠʥ 
  130,0 

  Ñ 2,5 

  189,0 

  Ñ 2,2 

  216,0 

  Ñ 1,9 

  196,7 

  Ñ 1,0 

     91,0 

   Ñ 1,2 

    189,7 

    Ñ 3,8 

  207,9 

  Ñ 0,6 

ʆʚʝʩ 
  210,0 

  Ñ 1,0 

  102,9 

  Ñ 2,2 

  115,7 

  Ñ 1,1 

  120,7 

  Ñ 0,4 

     85,0 

   Ñ 3,8  

    130,5 

    Ñ 6,4 

  103,5 

  Ñ 1,6 

ʗʯʤʝʥʴ 
  240,0 

  Ñ 5,0 

    96,4 

  Ñ 1,1  

  102,9 

  Ñ 0,6 

  130,5 

  Ñ 1,3 

   110,0 

   Ñ 7,1 

    100,5 

    Ñ 0,5 

  133,5 

  Ñ 1,6 

ʇʰʝʥʠʮʘ ï ï ï ï ï ï 
  108,5 

  Ñ 1,9 

ʈʦʞʴ 
  231,0 

  Ñ 1,4 

    270 

  Ñ 0,5 

    9,0 

 Ñ 0,5 

    98,7 

  Ñ 2,0 

     21,0 

   Ñ 1,0 

      63,7 

    Ñ 1,4 

   67,9 

  Ñ 0,9 

ʆʪʨʫʙʠ ʧʰʝ-

ʥʠʯʥʳʝ 

  259,0 

  Ñ 2,2 

  234,0 

  Ñ 2,3 

  243,0 

 Ñ 1,9 

  175,7 

  Ñ 3,8 

   147,0 

   Ñ 3,5 

    267,4 

    Ñ 1,9 

  214,9 

  Ñ 1,7 

ɿʝʨʥʦʩʤʝʩʴ 
  335,0 

  Ñ 5,0 

  160,7 

  Ñ 0,9 

  180,0 

 Ñ 4,3 

  105,5 

  Ñ 1,4 

     95,0 

   Ñ 3,5 

    171,0 

    Ñ 5,4 

  158,5 

  Ñ 0,9 

ʇʨʠʤʝʯʘʥʠʝ: ʟʝʨʥʦʩʤʝʩʴ ï 50% ʨʦʞʴ, 30% ʷʯʤʝʥʴ, 20% ʦʚʝʩ. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʣʠʟʘ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʟʝʨʥʦʚʳʭ ʢʦʨʤʦʚ ʤʫʣʴ-

ʪʠʵʥʟʠʤʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʦʙʱʠʝ ʩʘʭʘʨʘ, ʛ/ʢʛ ʉɺ) 
ʉʫʙʩʪʨʘʪ 

ʂʦʥʪʨʦʣʴ: 

ʦʩʦʣʘʞʠ- 

ʚʘʥʠʝ 

                                     ʇʨʝʧʘʨʘʪʳ 

ʄʕʂ 

ʉʍ-2 
ʄʕɼ-1 ʄʕɼ-2 ʄʕɼ-3 ʄʕɼ-4 

ɻʦʨʦʭ 211,3 

Ñ 0,8 

251,6 

Ñ 1,1 

280,5 

Ñ 1,9 

280,0 

Ñ 1,6 

274,8 

Ñ 1,6 

240,8 

Ñ 1,1 

ʃʶʧʠʥ 169,9 

Ñ 0,5 

218,4 

Ñ 1,1 

240,1 

Ñ 1,4 

245,9 

Ñ 1,2 

240,2 

Ñ 1,3 

166,8 

Ñ 1,8 

ʆʚʝʩ 130,7 

Ñ 0,4 

167,2 

Ñ 1,3 

158,5 

Ñ 0,7 

164,3 

Ñ 0,8 

294,2 

Ñ 1,5 

285,5 

Ñ 0,9 

ʗʯʤʝʥʴ 120,3 

Ñ 0,3 

208,3 

Ñ 1,4 

212,3 

Ñ 2,2 

192,5 

Ñ 1,9 

372,8 

Ñ 2,7 

343,8 

Ñ 1,3 

ʇʰʝʥʠʮʘ 
249,7 

Ñ 0,7 

196,5 

Ñ 1,4 

220,6 

Ñ 1,7 

295,4 

Ñ 2,3 

318,7 

Ñ 1,7 

267,5 

Ñ 0,9 

ʈʦʞʴ 106,0 

Ñ 1,6 

285,1 

Ñ 0,7 

324,7 

Ñ 0,7 

361,2 

Ñ 1,8 

276,3 

Ñ 1,2 

376,5 

Ñ 1,4 

ʆʪʨʫʙʠ 

ʨʞʘʥʳʝ 

231,2 

Ñ 0,8 

298,2 

Ñ 2,4 

212,7 

Ñ 0,8 

337,9 

Ñ 2,6 

360,5 

Ñ 1,8 

375,2 

Ñ 2,3 

ɿʝʨʥʦ- 

ʩʤʝʩʴ 

133,0 

Ñ 1,6 

239,7 

Ñ 1,1 

291,5 

Ñ 2,0 

251,3 

Ñ 0,7 

330,8 

Ñ 2,3 

328,0 

Ñ 2,8 

ʇʨʠʤʝʯʘʥʠʝ: ʟʝʨʥʦʩʤʝʩʴ ï 50 % ʨʦʞʴ, 30 % ʷʯʤʝʥʴ, 20 % ʦʚʝʩ 

 

ɺʳʜʘʶʱʠʡʩʷ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʨʦʨʦʱʝʥʥʦʛʦ ʛʦʨʦʭʘ ʚ ʬʝʨ-

ʤʝʥʪʠʨʫʝʤʫʶ ʟʝʨʥʦʩʤʝʩʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

50 % ʨʞʠ, 30 % ʷʯʤʝʥʷ ʠ 20 % ʦʚʩʘ. 
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ʅʘʢʦʧʣʝʥʠʝ ʩʘʭʘʨʦʚ ʩʦʩʪʘʚʠʣʦ 335 ʛ ʚ ʨʘʩ-

ʯʝʪʝ ʥʘ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʫʙʩʪʨʘʪʘ. 

ʆʜʥʘʢʦ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʛʦʨʦʭʦʚʦʛʦ ʩʦ-

ʣʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠ ʥʝʦʙʨʘ-

ʪʠʤʦʝ ʠʥʘʢʪʠʚʠʨʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʬʝʨʤʝʥʪʦʚ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʣʝʛʢʦ ʫʩʪʨʘ-

ʥʷʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʝʞʝʛʦ ʛʦʨʦʭʦ-

ʚʦʛʦ ʩʦʣʦʜʘ (ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ RU ˉ 

2529699 ʉ 1 çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʤʫʣʴʪʠʵʥ-

ʟʠʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʙʦʙʦʚʦʛʦ ʟʝʨʥʘè ɿʘ-

ʷʚʢʘ 2013124232 / 13 ʦʪ 27.05.13 ʛ. ʆʧʫʙ-

ʣʠʢʦʚʘʥʦ 27.09.14 ɹʶʣ. ˉ 27) [2]. 

ʇʦʵʪʦʤʫ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʬʝʨʤʝʥ-

ʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʟʝʨ-

ʥʦʬʫʨʘʞʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦ-

ʚʘʪʴ ʧʨʦʨʘʱʠʚʘʪʴ ʟʝʨʥʦ ʛʦʨʦʭʘ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʠʩ-

ʪʦʯʥʠʢʘ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʛʘ-

ʮʠʠ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʢʝʪʦʟʦʚ 

ʠ ʣʘʢʪʦʘʮʠʜʦʟʦʚ ʥʘ ʨʳʥʢʝ ʧʦʷʚʣʷʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʚ ʮʝʣʦʤ ʦʥʠ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘ-

ʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ 

ʚʧʦʣʥʝ ʨʝʘʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʤʝʥʪʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʤ ʩʜʝʨʞʠʚʘ-

ʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʩʘʤʠʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʨʷʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʠʜʨʦʣʘʟ ʠʟ ʟʝʨ-

ʥʦʚʦʛʦ ʩʦʣʦʜʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʦʙʱʝʡ ʧʦʣʠʩʘʭʘʨʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʦʙʣʘʜʘʝʪ ʛʦʨʦʭʦʚʳʡ ʩʦʣʦʜ ï 186,11 

ʤʛ/ʤʠʥ/ʛ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʢʦʧʣʝʥʠʝ ʩʘʭʘʨʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 335 ʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʝʨ-

ʥʦʩʤʝʩʠ. ɽʩʣʠ ʵʪʫ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʴ ʟʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʥʳʡ 1,00, ʪʦ ʘʢʪʠʚʥʦʩʪʴ 

ʩʦʣʦʜʘ ʦʚʩʘ ʩʦʩʪʘʚʣʷʝʪ 0,54; ʧʰʝʥʠʮʳ ï 

0,51; ʣʶʧʠʥʘ ï 0,48; ʨʞʠ ï 0,47; ʷʯʤʝʥʷ ï 

0,31. ɼʣʷ ʣʶʙʦʛʦ ʩʦʣʦʜʘ ʢʦʥʩʝʨʚʘʮʠʷ ʤʝ-

ʪʦʜʦʤ ʚʳʩʫʰʠʚʘʥʠʷ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʘʢ-

ʪʠʚʥʦʩʪʴ ʧʦʣʠʩʘʭʘʨʠʜʘʟ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʘʢ-

ʪʫʘʣʴʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʛʦʨʦʭʦʚʦʛʦ ʩʦʣʦʜʘ. 

ʇʦʵʪʦʤʫ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʞʠʡ ʩʦ-

ʣʦʜ. ɼʣʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨ-

ʥʦʩʤʝʩʠ ʛʦʨʦʭʦʚʳʤ ʩʦʣʦʜʦʤ ʦʧʪʠʤʘʣʴʥʦʡ 

ʷʚʣʷʝʪʩʷ ʜʦʟʘ 0,1 % (ʧʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ 

ʩʦʣʦʜʘ). ʉ ʫʯʝʪʦʤ ʚʣʘʞʥʦʩʪʠ ʩʚʝʞʝʛʦ ʩʦ-

ʣʦʜʘ ʜʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 0,3 %. ɹʦʣʝʝ ʚʳʩʦʢʠʝ 

ʜʦʟʳ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʩʪʝʧʝʥʴ 

ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʦʭʦʚʦ-

ʛʦ ʩʦʣʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ (ʇʘʪʝʥʪ RU 2529699 C1) [2]. ɿʝʨʥʦ 

ʛʦʨʦʭʘ, ʭʨʘʥʷʱʝʝʩʷ ʚ ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ, ʧʦ-

ʜʘʝʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʨʦʩʝʠʚʘʥʠʷ, ʥʘ 

ʢʦʪʦʨʦʤ ʫʜʘʣʷʶʪ ʨʘʟʨʫʰʝʥʥʳʝ ʠ ʧʦʚʨʝ-

ʞʜʝʥʥʳʝ ʟʝʨʥʘ. ʆʪʦʙʨʘʥʥʳʝ ʟʝʨʥʘ ʜʝʟʠʥ-

ʬʠʮʠʨʫʶʪ ʚ ʩʦʣʝʚʦʤ ʨʘʩʪʚʦʨʝ, ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʪʝ ʟʝʨʥʘ, ʢʦʪʦʨʳʝ 

ʧʦʛʨʫʞʘʶʪʩʷ ʚ 1,5-3,0 % ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ 

ʥʘʪʨʠʷ. ʆʪʦʙʨʘʥʥʳʝ ʟʝʨʥʘ ʟʘʤʘʯʠʚʘʶʪ ʚ 

ʚʦʜʝ ʜʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʤʠ ʚʣʘʞʥʦʩʪʠ 65 % 

ʠ ʧʝʨʝʥʦʩʷʪ ʥʘ ʩʪʝʣʣʘʞʠ ʜʣʷ ʧʨʦʨʘʱʠʚʘ-

ʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18-22 Áʉ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 95 % ʚ ʪʝʯʝʥʠʝ 

7 ʩʫʪʦʢ (ʚ ʪʝʤʥʦʪʝ). 

 ʇʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʧʨʦʨʦʱʝʥʥʳʝ 

ʟʝʨʥʘ ʩʦʙʠʨʘʶʪ ʠ ʜʠʩʧʝʨʛʠʨʫʶʪ ʜʦ ʧʦʣʫ-

ʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠ ʨʘʟʙʘʚʣʷʶʪ 

4%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʚ ʩʦ-

ʦʪʥʦʰʝʥʠʠ 1:1. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʛʦ-

ʜʝʥ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 2 ʩʫʪʦʢ 

ʙʝʟ ʧʦʪʝʨʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʆʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʳʭ ʟʝʨʝʥ 1,5-3,0 %-ʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʬʣʦʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʣʝʩ-

ʥʝʚʳʭ ʛʨʠʙʦʚ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ʆʥʘ 

ʘʧʨʦʙʠʨʦʚʘʥʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʳʪʘʭ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʨ-

ʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʨʳʥ-

ʢʝ ʜʣʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦ-

ʚʳʭ ʢʦʨʤʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʧʨʝʧʘʨʘʪʘ 

ʄʕʂ ʉʍ-2 ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʘʚʣʷʝʪ 0,71 ʠ 

0,98 ʜʣʷ ʧʨʝʧʘʨʘʪʘ ʄʕɼ-4. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʟʝʨʥʦʚʦʡ ʩʦʣʦʜ ʚʧʦʣʥʝ ʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦ-

ʚʘʪʴ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʄʕʂ ʛʨʠʙʥʦʛʦ ʠʣʠ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʧʦ ʮʝʥʝ 

ʦʙʭʦʜʠʪʩʷ ʚ 9-10 ʨʘʟ ʜʝʰʝʚʣʝ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʧʨʝʧʘʨʘʪʳ 

ʄʕɼ 1-4 ʥʘʤʥʦʛʦ ʧʨʝʚʦʩʭʦʜʷʪ ʄʕʂ-ʉʍ-2, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʘʤʠʣʦ-

ʩʫʙʪʠʣʠʥʘ ʠ ʮʝʣʣʦʚʠʨʠʜʠʥʘ ʚ ʩʦʦʪʥʦʰʝ-

ʥʠʠ 1:1. ʌʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʝʨʠʠ 

ʄʕɼ 1-4 ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘ-

ʪʘʨʩʪʘʥ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʲʝʤ ʨʝʘʣʠ-

ʟʘʮʠʠ ʧʨʝʚʳʩʠʣ 60 ʪʦʥʥ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʩʘʭʘʨʦ-ʧʨʦʪʝʠʥʦʚʳʡ 



30 

 

ʠʥʜʝʢʩ ʨʘʮʠʦʥʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

ʋʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʢʦʨʤʦʚ ʨʘʮʠʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝ-

ʛʦ, ʩʪʝʧʝʥʴʶ ʛʠʜʨʦʣʠʟʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦ-

ʛʦ ʩ ʢʦʨʤʦʤ. ɺ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ 

ʞʠʚʦʪʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʙʝʣʢʠ ʠ ʣʠʧʠʜʳ 

ʢʦʨʤʦʚ ʨʘʩʱʝʧʣʷʶʪʩʷ ʜʦ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʫʯʘʩʪʠʠ ʵʥʜʦʛʝʥʥʳʭ ʧʠ-

ʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʬʝʨʤʝʥʪʦʚ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʬʠʪʦʬʝʨ-

ʤʝʥʪʦʚ ʩʘʤʠʭ ʢʦʨʤʦʚ.  

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʶʤʠʨʫʷ ʠʟʣʦʞʝʥ-

ʥʦʝ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʙʦʛʘʱʝʥʠʝ ʨʘʮʠʦʥʦʚ ʤʫʣʴʪʠʵʥʟʠʤʥʳʤʠ 

ʢʦʤʧʦʟʠʮʠʷʤʠ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʦʙʨʘʙʦʪ-

ʢʘ ʢʦʨʤʦʚ ʧʦʚʳʰʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʠʪʘ-

ʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 8-10 

% ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʦʟʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣ-

ʢʠ ʜʣʷ ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ.  

ɺʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʤʫʣʴʪʠʵʥʟʠʤ-

ʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʬʝʨʤʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʣʠ-

ʟʘ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʘʭ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʪʨʘʥʝʥʠʷ 

ʜʝʬʠʮʠʪʘ ʩʘʭʘʨʦʚ (ʤʦʥʦ- ʠ ʜʠʩʘʭʘʨʠʜʦʚ) ʚ 

ʨʘʮʠʦʥʘʭ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ, ʤʦʣʦʜʥʷʢʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚʳʟʳʚʘʶʱʝʛʦ 

ʥʘʨʫʰʝʥʠʝ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ, ʨʘʟʚʠ-

ʪʠʝ ʢʝʪʦʟʦʚ ʠ ʣʘʢʪʦʘʮʠʜʦʟʦʚ, ʩʥʠʞʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ʀʭ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʫʪʝʤ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ. ɻʠʜʨʦʣʘʟʳ ʛʦʨʦʭʦʚʦʛʦ ʩʦʣʦʜʘ ʠʤʝʶʪ 

ʦʧʪʠʤʫʤ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʨʅ 6,0-6,5, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʦʜʝʨ-

ʞʠʤʦʤ ʨʫʙʮʘ. ʇʝʨʦʨʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʦʨʦʭʦʚʦʛʦ ʩʦʣʦʜʘ ʠʩʢʣʶʯʘʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʫʶ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʢʨʦʤʝ ʪʦʛʦ ʫʜʣʠʥʷ-

ʝʪʩʷ ʩʨʦʢ ʫʯʘʩʪʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʠʜʨʦʣʘʟ ʚ 

ʧʨʦʮʝʩʩʘʭ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ. ʇʦʚʳ-

ʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʚ ʧʨʠ ʵʪʦʤ 

ʦʙʝʧʝʯʠʚʘʝʪ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʜʨʦʞʞʝʡ 

Saccharomyces cerevisiae, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʙʝʣʢʦʚʳʡ ʘʟʦʪ. ɺʝʩʴ 

ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʝʡ 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ 

ʤʠʢʨʦʬʣʦʨʳ. 
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ʈʝʟʶʤʝ 

 

ʅʝʜʦʩʪʘʪʦʢ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ ʚ ʨʘʮʠʦʥʘʭ ʩʥʠʞʘʝʪ ʛʝʥʝʪʠʯʝʩʢʠ ʟʘʣʦʞʝʥʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʜʝʬʠʮʠʪʘ ʩʘʭʘʨʦʚ ʚ ʨʘʮʠʦʥʘʭ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʟʝʨʥʦʚʳʭ ʢʦʨʤʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʚʝ-

ʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʛʠʜʨʦʣʘʟ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 8-10%. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ. 
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THE COMPORATIVE EFFICASY OF VEGETABLE HYDROLASES IN FERMENTIVE 

TREATMENT OF GRAIN FODDERS 

 

R.U. Biktashev 

Summary 

 

The lack of easily digestible carbohydrates in diets reduces the genetically inherent 

productivity of animals. To eliminate the deficit of sugars in the diet, you can use pre-enzymatic 

processing of grain feeds. To this end, studies have been conducted on the use of enzyme prepa-

rations containing plant hydrolases. It was found that the nutritional value of diets increases by 

8-10%. The effectiveness of these drugs in animal diets has been shown. 
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ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʠʥʴʠ, ʨʘʮʠʦʥʳ, ʢʘʜʤʠʡ, ʩʚʠʥʝʮ, ʰʫʥʛʠʪ, ʮʝʦʣʠʪ, ʤʝʪʘʣʣʦʪʠʦ-

ʥʝʠʥ, ʧʣʘʟʤʘ ʢʨʦʚʠ, ʧʝʯʝʥʴ, ʧʦʯʢʠ, ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ 
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ʄʝʪʘʣʣʦʪʠʦʥʝʠʥʳ (ʄʊʅ) ʚʳʧʦʣ-

ʥʷʶʪ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʤʘʢʨʦ-, ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʠ ʨʘʩʪʝʥʠʡ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ 

ʘʬʬʠʥʥʦʩʪʠ ʢ ʠʦʥʘʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

[3]. ʄʊʅ ʫʯʘʩʪʚʫʶʪ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ, ʜʝ-

ʪʦʢʩʠʮʠʨʫʶʱʠʭ ʠ ʜʨʫʛʠʭ ʮʠʪʦʧʨʦʪʝʢʪʦʨ-

ʥʳʭ ʬʫʥʢʮʠʷʭ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ [1, 2, 4, 5]. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʄʊʅ ʩʚʷʟʳʚʘʶʪ ʠʦʥʳ ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫ-

ʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʩʠʥʪʝʟʘ ʄʊʅ ʧʨʠ ʢʦʥʪʘ-

ʤʠʥʘʮʠʠ ʨʘʮʠʦʥʦʚ ʩʚʠʥʝʡ ʩʦʯʝʪʘʥʥʦ 2 

ʇɼʂ ʢʘʜʤʠʷ ʠ 2 ʇɼʂ ʩʚʠʥʮʘ ʠ ʧʨʠʤʝʥʝ-

ʥʠʠ ʨʘʟʥʳʭ ʜʦʟ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ (1-6 

ʤʢʤ) ʩʦʨʙʝʥʪʦʚ ʰʫʥʛʠʪʘ ʠ ʮʝʦʣʠʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʥʘ ʢʨʦʩʩʙʨʝʜʥʳʭ ʙʦʨʦʚʢʘʭ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʰʫʥʛʠʪʘ ʠ ʮʝʦʣʠʪʘ ʥʘ 

ʬʦʥʝ ʢʦʥʪʘʤʠʥʘʮʠʠ ʨʘʮʠʦʥʦʚ 2 ʇɼʂ ʢʘʜ-

ʤʠʷ ʠ ʩʚʠʥʮʘ ʩʦʯʝʪʘʥʥʦ. ʐʫʥʛʠʪ ɿʘʞʦʛʠʥ-

ʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ 

ʠ ʮʝʦʣʠʪ ʐʘʪʨʘʰʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʙʳʣʠ ʨʘʟʤʦʣʦʪʳ ʜʦ 

ʜʠʩʧʝʨʩʥʦʩʪʠ 1-6 ʤʢʤ.  

ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʛʨʫʧʧʳ ʞʠ-

ʚʦʪʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ (ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʝ, ʞʠʚʘʷ ʤʘʩʩʘ). ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ 

ʥʘʭʦʜʠʣʠʩʴ 4 ʙʦʨʦʚʢʘ. ʂʘʨʘʥʪʠʥʥʘʷ ʚʳ-

ʜʝʨʞʢʘ ʜʣʠʣʘʩʴ 10 ʩʫʪʦʢ. ʋʭʦʜ ʠ ʩʦʜʝʨʞʘ-

ʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘ-

ʥʠʤ̫ ʉʅʀʇ ʜʣʷ ʚʠʚʘʨʠʝʚ ʅʀʀ, ʧʨʠʢʘʟ ˉ 

1045-73 ʦʪ 06.04.1973. ɾʠʚʦʪʥʳʝ ʚʳʨʘʱʠ-

ʚʘʣʠʩʴ ʚ ʚʠʚʘʨʠʠ ʌɻɹʅʋ çʌʎʊʈɹ-

ɺʅʀɺʀè ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ: 12-

ʯʘʩʦʚʦʡ ʧʝʨʠʦʜ ʦʩʚʝʱʝʥʠʷ, ʢʦʤʥʘʪʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ï 20Ñ2 Üʉ, ʚʣʘʞʥʦʩʪʴ ï 50-70 

%. ʈʘʮʠʦʥ ʠ ʨʝʞʠʤ ʢʦʨʤʣʝʥʠʷ ʩʪʘʥʜʘʨʪʠ-

ʟʠʨʦʚʘʥ ʠʩʭʦʜʷ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʠ ʧʨʠʢʘʟʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʣʦ ʥʦʨ-

ʤʘʣʴʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʦʥ. ɺ ʦʧʳʪʝ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʞʠ-

ʚʦʪʥʳʝ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʤʳ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʧʨʘʚʠʣʘʤʠ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤʠ ʩʦʙʣʶʜʝʥʠʝ ʦʩʥʦʚ-

ʥʳʭ ʙʠʦʵʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ. ʅʘ ʥʘʯʘʣʦ 

ʦʧʳʪʘ ʚʦʟʨʘʩʪ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣ 70 ʜʥʝʡ. 
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ɾʠʚʦʪʥʳʭ ʢʦʨʤʠʣʠ ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ 

ʢʦʤʙʠʢʦʨʤʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ 

ʢʦʨʤʣʝʥʠʷ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʧʠʪʴ-

ʝʚʦʡ ʚʦʜʝ. ʆʧʳʪ ʜʣʠʣʩʷ ʚ ʪʝʯʝʥʠʝ 60 ʩʫ-

ʪʦʢ. ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 

1.

  

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʘ 

ɻʨʫʧʧʘ ɼʦʟʳ ʢʘʜʤʠʷ, ʩʚʠʥʮʘ (ʇɼʂ) ʠ ʩʦʨʙʝʥʪʦʚ (%) 

1 ʂʦʥʪʨʦʣʴ - ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

2 ʆʈ + 2 ʇɼʂ Cd ʠ Pb  

3 ʆʈ + 2 ʇɼʂ Cd ʠ Pb + 1% h ʫʥʛʠʪʘ + 1% ʮʝʦʣʠʪʘ  

4 ʆʈ + 2 ʇɼʂ Cd ʠ Pb + 2% ʰʫʥʛʠʪʘ + 2% ʮʝʦʣʠʪʘ 

       

ɾʠʚʦʪʥʳʭ ʚʟʚʝʰʠʚʘʣʠ ʧʝʨʝʜ ʧʦ-

ʩʪʘʥʦʚʢʦʡ ʦʧʳʪʘ ʠ ʚ ʢʦʥʮʝ ʦʧʳʪʘ. ʋ ʞʠ-

ʚʦʪʥʳʭ ʙʨʘʣʠ ʢʨʦʚʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʯʘʣʝ, ʩʝʨʝ-

ʜʠʥʝ ʠ ʢʦʥʮʝ ʦʧʳʪʘ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʦʧʳʪʘ 

ʞʠʚʦʪʥʳʭ ʜʝʢʘʧʠʪʠʨʦʚʘʣʠ. ɺ ʧʣʘʟʤʝ ʢʨʦ-

ʚʠ, ʧʝʯʝʥʠ, ʧʦʯʢʘʭ, ʤʳʰʮʘʭ ʦʧʨʝʜʝʣʷʣʠ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʪʠʦʥʝʠʥʦʚ ʤʝʪʦʜʦʤ 

ʐʘʬʨʘʥʘ ʃ.ʄ. ʠ ʜʨ. [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2-4. ʉʨʝʜ-

ʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʩʚʠʥʝʡ 

1-ʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 565 ʛ., ʯʪʦ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ ʚʳʩʦʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ. ʅʘ 1 ʢʛ ʧʨʠ-

ʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʣʦ ʟʘʪʨʘʯʝʥʦ 3,15 ʢʛ 

ʢʦʤʙʠʢʦʨʤʘ. ʂʦʥʪʘʤʠʥʘʮʠʷ ʢʦʤʙʠʢʦʨʤʘ 2 

ʇɼʂ ʢʘʜʤʠʷ ʠ 2 ʇɼʂ ʩʚʠʥʮʘ ʩʥʠʞʘʣʘ ʩʫ-

ʪʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʴ ʞʠʚʦʪʥʳʭ ʥʘ 78 ʛ 

ʠʣʠ ʥʘ 13,8 %. ʇʨʠ ʵʪʦʤ ʟʘʪʨʘʪʘ ʢʦʨʤʘ ʧʦ-

ʚʳʰʘʣʘʩʴ ʥʘ 15,9 %.  ʉʦʯʝʪʘʥʥʦʝ ʧʨʠʤʝ-

ʥʝʥʠʝ ʰʫʥʛʠʪʘ ʠ ʮʝʦʣʠʪʘ ʚ ʜʦʟʘʭ 1 % ʠ 2 % 

ʢ ʨʘʮʠʦʥʫ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʣʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ ï ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʥʘ 8,8-9,2% (ʪʘʙʣʠʮʘ 2). 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘ-

ʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦ-

ʪʠʦʥʝʠʥʦʚ (ʄʊʅ) ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʚʠʥʝʡ. 

ʀʟ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʄʊʅ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʚʠʥʝʡ 

ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ ʠ ʢʦʣʝʙʘ-

ʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,0185-0,0203 ʤʢʤʦʣʴ/ʤʣ. 

ʏʝʨʝʟ 30 ʜʥʝʡ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʚʠʥʝʡ 1-ʦʡ 

ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʄʊʅ ʧʦ-

ʚʳʩʠʣʘʩʴ ʜʦ 0,25325 ʤʢʤʦʣʴ/ʤʣ (ʈ<0,001). 

ɺ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʚʠʥʝʡ 2-ʡ ʛʨʫʧʧʳ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʄʊʅ ʧʦʚʳʩʠʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʝʤ ʚ 4,5 ʨʘʟʘ (ʈ<0,001).

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʦʥʚʝʨʩʠʷ ʢʦʨʤʘ 

ɻʨʫʧʧʘ ɾʠʚʘʷ ʤʘʩʩʘ ʥʘ     

ʥʘʯʘʣʦ ʦʧʳʪʘ, 

ʢʛ 

ɾʠʚʘʷ ʤʘʩʩʘ ʚ 

ʢʦʥʮʝ ʦʧʳʪʘ,  

ʢʛ 

ʇʨʠʨʦʩʪ    

ʞʠʚʦʡ 

ʤʘʩʩʳ, ʢʛ 

ʇʨʠʨʦʩʪ ʚ 

ʩʫʪʢʠ, 

ʛ 

ʂʦʥʚʝʨ-

ʩʠʷ ʢʦʨ-

ʤʘ, 

ʢʛ/ʢʦʨʤʘ 

1 23,47Ñ0,53 57,37Ñ2,62 33,9Ñ3,05  565 3,15 

2 23,80Ñ0,35 53,02Ñ3,65 29,2Ñ3,44 487 3,65 

3 23,75Ñ0,41 53,42Ñ2,61 29,7Ñ3,07 495 3,59 

4 23,67Ñ0,13 55,00Ñ1,41 31,3Ñ1,44 522 3,41 

 

ʊʘʙʣʠʮʘ 3 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʣʣʦʪʠʦʥʝʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʚʠʥʝʡ, ʤʢʤʦʣʴ/ʤʣ (MÑm, n=4) 

ɻʨʫʧʧʘ ʅʘ ʥʘʯʘʣʦ ʦʧʳʪʘ ɺ ʩʝʨʝʜʠʥʝ ʦʧʳʪʘ ʅʘ ʢʦʥʝʮ ʦʧʳʪʘ 

1 0,01850Ñ0,00101 0,25325Ñ0,01377 0,46860Ñ0,03941 

2 0,01950Ñ0,00046 1,15200Ñ0,00936 1,39580Ñ0,0502 

3 0,02030Ñ0,00166 0,58370Ñ0,01579 0,84150Ñ0,01226 

4 0,01990Ñ0,00131 0,53630Ñ0,00335 0,61800Ñ0,01445 

 

ʄʊʅ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʧʨʦʜʦʣʞʘ-

ʣʘ ʨʘʩʪʠ ʠ ʩʦʩʪʘʚʠʣʘ 0,4686 ʤʢʤʦʣʴ/ʤʣ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʄʊʅ ʫ ʩʚʠʥʝʡ 2-ʡ ʛʨʫʧʧʳ 

ʜʦʩʪʠʛʣʘ 1,3958 ʤʢʤʦʣʴ/ʤʣ ʠ ʧʨʝʚʳʩʠʣʘ 

ʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʚ ʪʨʠ ʨʘʟʘ (ʈ<0,001). 

ʋ ʩʚʠʥʝʡ 3-ʡ ʛʨʫʧʧʳ ʢʦʥʮʝʥʪʨʘʮʠʷ 
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ʄʊʅ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚ ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ 

ʦʧʳʪʘ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʚ 2 

ʨʘʟʘ (ʈ<0,001), ʵʪʦ ʦʟʥʘʯʘʝʪ  ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ ʜʦʟʳ ʩʦʨʙʝʥʪʦʚ 1% ʢ ʨʘʮʠʦʥʫ. ɺ 4-ʡ 

ʛʨʫʧʧʝ (2% ʰʫʥʛʠʪʘ + 2% ʮʝʦʣʠʪʘ) ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʄʊʅ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʚʠʥʝʡ ʢ 

ʢʦʥʮʫ ʦʧʳʪʘ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʝ ʢʦʥ-

ʪʨʦʣʷ ʥʘ 31,9% (ʈ<0,001). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʠ ʩʦʯʝʪʘʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʨʘʮʠʦʥʘ 

ʩʚʠʥʝʡ 2 ʇɼʂ ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ ʠʩʧʳʪʘʥ-

ʥʳʝ ʜʦʟʳ ʩʦʨʙʝʥʪʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣ-

ʥʦʡ ʘʜʩʦʨʙʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʥʦ ʪʘʢʦʝ 

ʧʦʚʳʰʝʥʠʝ ʄʊʅ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʚʳʚʝʜʝʥʠʝ ʢʘʜʤʠʷ. 

 ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦ-

ʪʠʦʥʝʠʥʘ ʚ ʧʝʯʝʥʠ, ʧʦʯʢʘʭ ʠ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʩʚʠʥʝʡ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ, ʤʢʤʦʣʴ/ʛ 

(MÑm, n=4). ʀʟ ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʚ ʧʝ-

ʯʝʥʠ ʩʚʠʥʝʡ 2-ʡ ʛʨʫʧʧʳ (ʆʈ + 2 ʇɼʂ Cd ʠ 

Pb) ʢʦʥʮʝʥʪʨʘʮʠʷ ʄʊʅ ʧʨʝʚʳʩʠʣʘ ʟʥʘʯʝ-

ʥʠʝ ʢʦʥʪʨʦʣʷ ʥʘ 45,9 % (ʈ<0,001). ʇʦʢʘʟʘ-

ʪʝʣʠ 3-ʡ ʠ 4-ʡ ʛʨʫʧʧ ʥʝ ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝ-

ʥʠʡ ʢʦʥʪʨʦʣʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʄʊʅ ʚ ʧʦʯ-

ʢʘʭ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʝ ʧʨʝʪʝʨʧʝʣʘ ʟʥʘ-

ʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

 

ʊʘʙʣʠʮʘ 4 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʣʣʦʪʠʦʥʝʠʥʘ ʚ ʧʝʯʝʥʠ, ʧʦʯʢʘʭ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʚʠʥʝʡ ʥʘ 

ʢʦʥʝʮ ʦʧʳʪʘ, ʤʢʤʦʣʴ/ʛ (MÑm, n=4) 

ɻʨʫʧʧʘ ʇʝʯʝʥʴ ʇʦʯʢʠ ʄʳʰʮʘ 

1 12,30Ñ0,47 14,55Ñ2,30 12,52Ñ1,48 

2 17,95Ñ0,61 15,57Ñ0,67 10,07Ñ1,48 

3 11,57Ñ1,25 10,00Ñ0,56 11,35Ñ0,26 

4 12,27Ñ0,92 11,45Ñ0,37 8,70Ñ0,47 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʢʦʥ-

ʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʩʦʯʝʪʘʥʥʘʷ ʫʜʚʦʝʥʥʘʷ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʜ-

ʤʠʷ ʠ ʩʚʠʥʮʘ ʚ ʨʘʮʠʦʥʘʭ ʩʚʠʥʝʡ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʥʘ 

13,8 % (ʧʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʪʘʤʠʥʘ-

ʮʠʠ ʨʘʮʠʦʥʦʚ 2 ʇɼʂ ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʢʘʞʝʪʩʷ ʙʦʣʴ-

ʰʝ).   

ʇʨʠʤʝʥʝʥʠʝ ʩʦʨʙʝʥʪʦʚ ʚ ʫʢʘʟʘʥʥʳʭ 

ʜʦʟʘʭ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ 

ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ, 

ʥʦ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʟʚʠʪʠʝ ʤʝʪʘʣʣʦʪʦʢ-

ʩʠʢʦʟʘ. 
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ʉʀʅʊɽɿ ʄɽʊɸʃʃʆʊʀʆʅɽʀʅʆɺ ʋ ʉɺʀʅɽʁ ʇʈʀ ʂʆʅʊɸʄʀʅɸʎʀʀ ʈɸʎʀʆʅʆɺ 

ʂɸɼʄʀɽʄ ʀ ʉɺʀʅʎʆʄ ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ ʉʆʈɹɽʅʊʆɺ 

 

ɹʠʢʪʘʰʝʚ ʈ.ʋ., ʂʘʜʠʢʦʚ ʀ.ʈ.  

ʈʝʟʶʤʝ 

 

ʇʨʦʚʝʜʝʥ 60-ʜʥʝʚʥʳʡ ʦʧʳʪ ʥʘ ʢʨʦʩʩʙʨʝʜʥʳʭ ʙʦʨʦʚʢʘʭ ʧʨʠ ʢʦʥʪʘʤʠʥʘʮʠʠ ʨʘʮʠʦʥʦʚ 

ʩʦʯʝʪʘʥʥʦ 2 ʇɼʂ ʢʘʜʤʠʷ ʠ 2 ʇɼʂ ʩʚʠʥʮʘ ʠ ʜʦʙʘʚʣʝʥʠʠ   ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ 

(1-6 ʤʢʤ) ʩʦʨʙʝʥʪʦʚ ʰʫʥʛʠʪʘ ʠ ʮʝʦʣʠʪʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʠʤʝʣʠ ʙʦʨʦʚ-

ʢʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ï 33,9Ñ3,05 ʢʛ (ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ). ʂʦʥʪʘʤʠ-

ʥʘʮʠʷ ʨʘʮʠʦʥʘ 2 ʇɼʂ ʢʘʜʤʠʷ ʠ 2 ʇɼʂ ʩʚʠʥʮʘ ʠʥʠʮʠʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʠʥʪʝʟʘ ʤʝʪʘʣʣʦʪʠʦ-

ʥʝʠʥʘ ʚ ʧʝʯʝʥʠ ʥʘ 45,9 %. ʉʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 13,8 %. ʇʨʠ ʵʪʦʤ 

ʟʘʪʨʘʪʘ ʢʦʨʤʘ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 15,9 %. ʉʦʯʝʪʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʰʫʥʛʠʪʘ ʠ ʮʝʦʣʠʪʘ ʚ ʜʦʟʘʭ 1% 

ʠ 2% ʢ ʨʘʮʠʦʥʫ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʣʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ ï ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʥʘ 8,8-9,2%. ʇʨʠʤʝʥʝʥʠʝ ʩʦʨʙʝʥʪʦʚ ʚ ʫʢʘʟʘʥʥʳʭ ʜʦʟʘʭ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠ-

ʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ, ʥʦ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʟʚʠʪʠʝ ʤʝ-

ʪʘʣʣʦʪʦʢʩʠʢʦʟʘ. 

 

METALOTHIONEIN SYNTHESIS IN PIGS AT DIET CONTAMINATION BY 

CADMIUM AND LEAD AT PHONE OF SORBENTS USING 

 

Birtashev R.U., Kadikov I.R. 

Summary 

 

The 60-day experiment on krossbreed hogs with combinative contamination of diets by 

2MPC cadmium and 2MPC lead at phone use of various doses highdispersed (1-6 mcm) shungite 

and zeolite is conducted. Maximal growth of living mass had hogs which fed base diet ï 33,9Ñ3,05 

kg (biological control). Contamination of diet by 2MPC cadmium and 2MPC lead initiates increase 

0f metalothionein synthesis to 45,9%.  The decrease of productivity in that case composes 13,8% 

and feed expenditure increases to 15,9%. Combined using of shungite and zeolite in doses 1-2% of 

diet did not prevent negative action of cadmium  and lead ï productivity decreased to 8,8-9,2%. Use 

of sorbents in such doses allows to minimise influence of cadmium and lead on animal organism, 

but do not guarantees prevention of metalotoxicosis. 
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ʀɿʋʏɽʅʀɽ ʊʆʂʉʀʂʆɹʀʆʃʆɻʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ʇʆʊɽʅʎʀɸʃʔʅʓʍ  

ʇʈʆɹʀʆʊʀʏɽʉʂʀʍ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ɺ ʋʉʃʆɺʀʗʍ IN VITRO  

 

ɺʘʣʠʫʣʣʠʥ ʃ.ʈ. ï ʢ.ʙ.ʥ., ʟʘʚ. ʩʝʢʪʦʨʦʤ, ɹʠʨʶʣʷ ɺ.ɺ.2 ï ʢ.ʙ.ʥ., ʚʝʜ. ʥʘʫʯ. ʩʦʪʨʫʜ.,  

ʀʜʠʷʪʦʚ ʀ.ʀ. ï ʢ.ʙ.ʥ., ʩʪ. ʥʘʫʯ. ʩʦʪʨʫʜ., ʄʫʭʘʤʤʘʜʠʝʚ ʈ.ʉ. ï ʢ.ʙ.ʥ., ʥʘʫʯ. ʩʦʪʨʫʜ.,  

ɺʘʣʠʫʣʣʠʥʘ ɼ.ɸ.1 ï ʢ.ʩ-ʭ.ʥ., ʈʫʜʴ ɺ.ʖ.2 ï ʜ.ʬ-ʤ.ʥ., ɻʣʠʥʫʰʢʠʥ ɸ.ʇ.2 ï ʜ. ʩ-ʭ.ʥ. 

 

ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ  

ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 
1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ                         

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
2ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʬʠʪʦʧʘʪʦʣʦʛʠʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʠʦʪʠʢʠ, ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ, ʧʝʨʚʠʯʥʘʷ ʢʫʣʴʪʫʨʘ ʢʣʝʪʦʢ, ʧʨʦʣʠ-

ʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

Keywords: probiotics, cytotoxicity, primary cell culture, proliferative activity

 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠ-

ʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ ʣʝʯʝʥʠʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ, 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʠ ʜʨ. ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʜʠʩʙʘʢʪʝʨʠʦʟʦʚ ʫ ʯʝ-

ʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʂʦʣʦʥʠʟʠʨʫʶʱʘʷ ʧʨʠ 

ʜʠʩʙʘʢʪʝʨʠʦʟʝ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦ-

ʬʣʦʨʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʵʧʠ-

ʪʝʣʠʘʣʴʥʫʶ ʪʢʘʥʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ 

ʠ ʚʳʟʳʚʘʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʠʥ-

ʪʦʢʩʠʢʘʮʠʶ ʦʨʛʘʥʠʟʤʘ [1]. ʇʦʵʪʦʤʫ ʞʠʚʳʝ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʤʝʶʪ 

ʚʘʞʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʜʦʨʦʚʴʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʞʠʚʦʪʥʳʭ [2, 3, 4]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦ-

ʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʤʝʥʴʰʘʝʪ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥ-

ʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʦʙʠʦʪʠʢʠ 

ʩʧʦʩʦʙʥʳ ʫʣʫʯʰʘʪʴ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, 

ʬʫʥʢʮʠʶ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ ʠ ʧʨʦʠʟ-

ʚʦʜʠʪʴ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ [5, 6]. 

ʊʘʢ ʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦ-

ʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʪʘ-

ʢʠʝ ʢʘʢ ʘʥʪʠʘʣʣʝʨʛʝʥʥʳʝ ʵʬʬʝʢʪʳ, ʩʪʠʤʫ-

ʣʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʷʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʠʰʝʯʥʠʢʘ [7, 8]. 

 ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʢʦʥʩʦʨʮʠʫʤʦʚ ʧʨʦ-

ʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʢʘʢ ʘʥʪʘʛʦʥʠʟʤʘ ʢ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʝ, ʪʘʢ ʠ 

ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʭʦʟʷʠʥʘ [9, 10]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʮʝʣʴʶ 

ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ 

ʧʝʨʚʠʯʥʳʭ ʪʦʢʩʠʢʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʢʦʥʩʦʨʮʠʫʤʦʚ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʝʨʚʠʯʥʦʡ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩʳ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʚʳʩʪʫʧʘʣʠ ʢʦʥʩʦʨʮʠʫʤʳ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: ʂʇʄ-2 

(Bacillus subtilis ʠ Lactobacillus plantarum), 

ʠ ʂʇʄ-10 (Propioni bacterium ʠ Lactobacil-

lus salivarius). ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ 11 ʛʨʫʧʧ. ʇʝʨʝʜ ʚʚʝʜʝʥʠʝʤ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʛʨʫʧʧʳ ʠʟ ʢʣʝ-

ʪʦʯʥʳʭ ʣʠʥʠʡ ʧʦʣʫʯʘʣʠ ʤʦʥʦʩʣʦʡ ʢʣʝʪʦʢ ʚ 

ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ.  

ʂʣʝʪʦʯʥʘʷ ʢʫʣʴʪʫʨʘ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ ï ʚʚʦʜʠʣʠ ʜʠʩʪʠʣʣʠ-

ʨʦʚʘʥʥʫʶ ʚʦʜʫ ʚ ʪʦʤ ʞʝ ʦʙʲʝʤʝ, ʯʪʦ ʠ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ.  

ɺ ʠʩʩʣʝʜʫʝʤʳʝ ʢʣʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ 

ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ, ʧʷʪʦʡ, ʰʝʩʪʦʡ, 

ʩʝʜʴʤʦʡ, ʚʦʩʴʤʦʡ, ʜʝʚʷʪʦʡ, ʜʝʩʷʪʦʡ ʠ 

ʦʜʠʥʥʘʜʮʘʪʦʡ ʛʨʫʧʧ ʚʚʦʜʠʣʠ ʩʫʩʧʝʥʟʠʶ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2ʭ108, 

6ʭ108, 8ʭ108, 2ʭ109, 6ʭ109, 8ʭ109, 2ʭ1010, 

6ʭ1010, 8ʭ1010 ʠ 2ʭ1011ʂʆɽ/ʤʣ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʣʠʷ-
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ʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʂʇʄ-2 ʠ ʂʇʄ-10 ʥʘ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, 

ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʢʦʥʩʦʨʮʠʫʤʘ ʂʇʄ-2 ʥʘ ʢʣʝ-

ʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝ-

ʪʦʢ ʚʦ ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ 

ʛʨʫʧʧʘʭ ʫʤʝʥʴʰʠʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ 

ʰʝʩʪʦʡ, ʩʝʜʴʤʦʡ, ʚʦʩʴʤʦʡ, ʜʝʚʷʪʦʡ, ʜʝʩʷ-

ʪʦʡ ʠ ʦʜʠʥʥʘʜʮʘʪʦʡ ʛʨʫʧʧʘʭ ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢʣʝʪʦʢ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 9,2; 13,1; 

14,5; 14,9; 18,3 ʠ 24,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʦʥʩʦʨ-

ʮʠʫʤʘ ʂʇʄ-10 ʥʘ ʢʣʝʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚʦ ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ ʠ 

ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʭ ʫʤʝʥʴʰʠʣʘʩʴ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ. ɺ ʧʷʪʦʡ, ʰʝʩʪʦʡ, ʩʝʜʴʤʦʡ, ʚʦʩʴ-

ʤʦʡ, ʜʝʚʷʪʦʡ ʜʝʩʷʪʦʡ ʠ ʦʜʠʥʥʘʜʮʘʪʦʡ 

ʛʨʫʧʧʘʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʫʤʝʥʴ-

ʰʠʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 9,4; 13,3; 16,2; 

19,5; 28,1; 31,2 ʠ 39,5 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥ-

ʪʨʦʣʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʣʝʪʦʯʥʫʶ 

ʣʠʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʢʦʥʩʦʨʮʠʫʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʂʇʄ-2 ʠ 

ʂʇʄ-10 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

  

 
ʈʠʩʫʥʦʢ 1 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʂʇʄ-2 ʠ ʂʇʄ-10 ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ        

ʢʫʣʴʪʫʨʳ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʂʇʄ-2 ʠ ʂʇʄ-10 ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʣʝʪʦʯʥʫʶ ʣʠʥʠʶ 

 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʢʦʥʩʦʨʮʠʫʤʘ ʂʇʄ-2 ʥʘ ʢʣʝʪʦʯʥʫʶ 

ʢʫʣʴʪʫʨʫ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʦ 

ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʭ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ ʧʷʪʦʡ, ʰʝ-

ʩʪʦʡ, ʩʝʜʴʤʦʡ, ʚʦʩʴʤʦʡ, ʜʝʚʷʪʦʡ, ʜʝʩʷʪʦʡ ʠ 

ʦʜʠʥʥʘʜʮʘʪʦʡ ʛʨʫʧʧʘʭ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 9,1; 

13,8; 18,9; 25,0; 30,1; 38,9 ʠ 48,5 % ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʂʇʄ-10 ʥʘ ʢʣʝʪʦʯʥʫʶ ʢʫʣʴʪʫ-

ʨʫ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʦ ʚʪʦʨʦʡ 

ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʘʭ ʫʤʝʥʴʰʠʣʘʩʴ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ. ɺ ʯʝʪʚʝʨʪʦʡ, ʧʷʪʦʡ, ʰʝʩʪʦʡ, ʩʝʜʴ-

ʤʦʡ, ʚʦʩʴʤʦʡ, ʜʝʚʷʪʦʡ, ʜʝʩʷʪʦʡ ʠ ʦʜʠʥʥʘ-

ʜʮʘʪʦʡ ʛʨʫʧʧʘʭ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʢʣʝʪʦʢ ʫʤʝʥʴʰʠʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ 10,0; 17,8; 23,7; 32,3; 43,2; 50,1; 61,0 ʠ 

˴˽-˸2 ˴˽-˸10

˴˽-˸2 ˴˽-˸10
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71,6 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʀʟʫʯʝʥʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʙʠʦʪʠʢʦʚ ʂʇʄ-2 ʠ 

ʂʇʄ-10 ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʣʝʪʦʯʥʫʶ 

ʢʫʣʴʪʫʨʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

ʀʟ ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʪʦʨʦʡ, 

ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ, ʧʷʪʦʡ ʠ ʰʝʩʪʦʡ ʛʨʫʧ-

ʧʘʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʝʧʘʨʘʪʘ ʂʇʄ-2 ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ. ɺ ʩʝʜʴʤʦʡ ʛʨʫʧʧʝ ʚ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 6ʭ10-9 ʂʆɽ 

ʥʘ 1 ʤʣ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝ ʮʠʪʦʪʦʢ-

ʩʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘ 22,3 %, ʚ ʚʦʩʴʤʦʡ 

ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʢʣʝʪʦʢ ʥʘ 30,9 % ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ɺ ʜʝʚʷʪʦʡ ʠ ʜʝʩʷʪʦʡ 

ʛʨʫʧʧʘʭ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʩ 4ʭ10-10 ʠ 6ʭ10-10 ʂʆɽ ʥʘ 1 ʤʣ ʩʥʠʞʝ-

ʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥ-

ʪʨʦʣʷ ʩʦʩʪʘʚʠʣʦ 37,0 ʠ 41,2 % ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɺ ʦʜʠʥʥʘʜʮʘʪʦʡ ʛʨʫʧʧʝ ʩʥʠʞʝʥʠʝ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʢʣʝʪʦʯʥʦʡ ʣʠ-

ʥʠʠ ʩʦʩʪʘʚʠʣʦ 45,1 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʝʤ.

 

 
ʈʠʩʫʥʦʢ 3 ï ʀʟʫʯʝʥʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʙʠʦʪʠʢʦʚ ʂʇʄ-2 ʠ ʂʇʄ-

10 ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʣʝʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ. 

 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʝʧʘʨʘʪʘ ʂʇʄ-

10 ʚʦ ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ 

ʛʨʫʧʧʘʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʚ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ. ɺ ʰʝʩʪʦʡ 

ʛʨʫʧʧʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʚ 4ʭ109 ʂʆɽ ʥʘ 1 ʤʣ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ-

ʥʠʞʝʥʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘ  

28,7 %. ɺ ʩʝʜʴʤʦʡ ʠ ʚʦʩʴʤʦʡ ʛʨʫʧʧʘʭ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪʠ ʢʣʝʪʦʢ ʥʘ 30,0 ʠ 40,3 %, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ɺ ʜʝʚʷʪʦʡ ʠ ʜʝʩʷʪʦʡ 

ʛʨʫʧʧʘʭ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʩ 4ʭ1010 ʠ 6ʭ1010 ʂʆɽ/ʤʣ ʩʥʠʞʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

ʩʦʩʪʘʚʠʣʦ 48,4 ʠ 54,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʦʜʠʥʥʘʜʮʘʪʦʡ ʛʨʫʧʧʝ ʩʥʠʞʝʥʠʝ ʮʠʪʦʪʦʢ-

ʩʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ ʩʦʩʪʘ-

ʚʠʣʦ 60,9 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʛʨʫʧʧʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʂʇʄ-2 ʠ 

ʂʇʄ-10 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2ʭ10-11 ʂʆɽ/ʤʣ, 

ʫʨʦʚʝʥʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʩʥʠʟʠʣ-

ʩʷ ʥʘ 24,5 ʠ 39,5 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦ-

ʣʝʤ. ɺ ʛʨʫʧʧʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ   

ʂʇʄ-2 ʠ ʂʇʄ-10 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ       

2ʭ10-11ʂʆɽ/ʤʣ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʦʡ ʥʘ 48,5 ʠ 71,6 %. ʀʟ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ 

ʜʠʥʘʤʠʢʘ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʝʧʘʨʘʪʘ ʂʇʄ-10 ʥʘ ʧʝʨʚʠʯʥʫʶ ʢʫʣʴʪʫʨʫ 

ʢʣʝʪʦʢ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʳʙʦʨʘ ʧʨʝʧʘʨʘʪʘ   

ʂʇʄ-2, ʢʘʢ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ. 
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ʈʝʟʶʤʝ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʣʝʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʙʠʦʪʠ-

ʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʂʇʄ-2 ʚ ʛʨʫʧʧʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 2ʭ10-11 ʂʆɽ/ʤʣ, ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʙʳʣʘ ʤʝʥʴʰʝ ʥʘ 24,5 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʂʇʄ-10 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2ʭ10-11 ʂʆɽ/ʤʣ ï ʥʘ 

39,5 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʣʝʪʦʯʥʫʶ ʢʫʣʴ-

ʪʫʨʫ ʧʨʦʙʠʦʪʠʢʘ ʂʇʄ-2 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2ʭ10-11 ʂʆɽ/ʤʣ ʩʥʠʟʠʣʘʩʴ ʥʘ 48,5 %, ʧʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʂʇʄ-10 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2ʭ10-11 ʂʆɽ/ʤʣ ï ʥʘ 71,6 % ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʂʇʄ-2 ʠʤʝʝʪ ʤʝʥʴʰʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʥʘ ʧʝʨʚʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʧʘʨʘʪʦʤ ʂʇʄ-10. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʂʇʄ-2 ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝ-

ʧʘʨʘʪʘ. 
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STUDYING OF TOKSIKOBIOLOGICHESKY PROPERTIES OF POTENTIAL PRO-BIOTIC 

MICROORGANISMS IN THE CONDITIONS  

OF IN VITRO 

 

Valiullin  L.R., Birulia V.V., Idiiatov I.I., Muhammadiev R.C., Valiullina D.A.,  

Rud V.Yu., Glinushkin A.P. 

Summary 
 

It was found that when exposed to cell culture potential probiotic drug KPM-2 in the group 

with a concentration of microorganisms 2x10-11 CFU / ml, cell viability was less by 24.5% com-

pared with the control, and when exposed to a potential probiotic drug KPM-10 in a concentration 

of 2x10-11 CFU / ml-by 39.5%, respectively. Proliferative activity when exposed to cell culture 

probiotic KPM-2 at a concentration of 2x10-11 CFU / ml decreased by 48.5%, when exposed to a 

potential drug KPM-10 at a concentration of 2x10-11 CFU/ml-by 71.6% in comparison with the 

control group. The data obtained by us indicate that the potential probiotic drug KPS-2 has lower 

cytotoxic properties when exposed to primary cell cultures compared to the drug KPM-10. There-

fore, it is advisable to further study the drug KPM-2 as a probiotic drug. 
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ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʝʡʰʝʡ ʯʘʩʪʴʶ ʵʢʦʥʦʤʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʀʤʝʥʥʦ ʩ ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ ʘʛʨʦʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʚʷʟʘʥʦ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʷʚʣʷʶʪʩʷ ʛʘʨʘʥʪʦʤ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʈʦʩʩʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʦʙʣʝʤʘ ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥ-

ʪʨʝ ʚʥʠʤʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ ʠ ʥʘʫʯ-

ʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ ʚʭʦʜʠʪ ʚ 

ʧʝʨʚʫʶ ʧʷʪʝʨʢʫ ʨʝʛʠʦʥʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʟʝʨʥʘ, ʤʦʣʦʢʘ ʠ ʤʷʩʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʫʜʝʨʞʠʚʘʪʴ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʠ ʧʨʦ-

ʜʦʣʞʘʪʴ ʥʘʨʘʱʠʚʘʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʭʦʟʬʦʨʤʠʨʦʚʘʥʠʷʤ ʨʝʩʧʫʙʣʠʢʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ [2]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʫʨʦʚʥʝʤ ʠʭ ʦʩʥʘʱʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʦʥʜʦʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʠ ʠ ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʪʨʫʜʘ [3]. 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ï ʵʪʦ ʩʪʦʠʤʦʩʪʥʦʝ ʚʳ-

ʨʘʞʝʥʠʝ ʩʨʝʜʩʪʚ ʪʨʫʜʘ, ʢʦʪʦʨʳʝ ʥʝʦʜʥʦ-

ʢʨʘʪʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʥʝ ʠʟʤʝʥʷʷ ʩʚʦʝʡ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʦʡ ʥʘʪʫʨʘʣʴʥʦ-ʚʝʱʝʩʪʚʝʥʥʦʡ ʬʦʨʤʳ, ʘ ʠʭ 

ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ 

ʧʨʦʜʫʢʮʠʶ ʧʦ ʯʘʩʪʷʤ ʧʦ ʤʝʨʝ ʠʟʥʦʩʘ. ʂ 

ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴ-

ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʪʥʦʩʷʪʩʷ: ʟʜʘʥʠʷ, ʩʦʦʨʫ-
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ʞʝʥʠʷ, ʧʝʨʝʜʘʪʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʤʘʰʠʥʳ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥ-

ʚʝʥʪʘʨʴ, ʨʘʙʦʯʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʢʦʪ, 

ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ ʠ ʧʨʦʯʠʝ ʦʩʥʦʚ-

ʥʳʝ ʬʦʥʜʳ [4]. 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʷʚʣʷʶʪʩʷ 

ʛʣʘʚʥʳʤ ʙʦʛʘʪʩʪʚʦʤ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʪ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʚʘʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ [1]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʩʥʘʱʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʟʘ ʧʝʨʠʦʜ ʩ 

2014 ʧʦ 2018 ʛʦʜ. 

ʀʩʭʦʜʷ ʠʟ ʮʝʣʠ, ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1) ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠ-

ʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ; 2) ʨʘʩʩʯʠʪʘʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʦʩʥʘʱʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 

2018 ʛʦʜ; 3) ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ ʫʨʦʚʥʝ 

ʦʩʥʘʱʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʦʩʥʦʚ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʅʘʤʠ ʚ ʨʘʤʢʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʦ-

ʛʨʝʰʥʦʩʪʠ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʚʳʙʦʨʢʘ ʪʨʠ-

ʥʘʜʮʘʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʠʟ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨ-

ʩʪʘʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩ-

ʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɹʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʛʦ ʫʯʝʪʘ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2018 ʛʦʜ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʨʘʩʩʯʠʪʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʬʦʥʜʦʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʠ ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʪʨʫʜʘ. 

ʌʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟ-

ʤʝʨ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 

100 ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ʌʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʴ ʪʨʫʜʘ ʧʦʢʘʟʳʚʘʝʪ 

ʨʘʟʤʝʨ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʭʦʜʷʱʠʭʩʷ 

ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʟʘʥʷʪʦʛʦ ʚ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʨʘʙʦʪʝ ʙʳ-

ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʝʩ-

ʧʝʯʝʥʥʦʩʪʴ ʭʦʟʷʡʩʪʚ ʨʝʩʧʫʙʣʠʢʠ ʦʩʥʦʚʥʳ-

ʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʪʘʙʣʠʮʝ 1.  
 

ʊʘʙʣʠʮʘ 1 ï ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ˉ ʧ/ʧ ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʪʳʩ. ʨʫʙ. 

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 

1 27822 34876 78482 89479 92571 

2 57830 73876 96541 117843 123703 

3 447425 568272 806258 864709 916417 

4 60989 63136 72135 76610 81007 

5 791174 734502 725297 724708 723520 

6 69559 56804 70097 97602 101986 

7 50960 63364 63425 68859 72105 

8 90223 89385 81990 86486 88745 

9 237214 267708 271291 693757 695231 

10 122392 123942 133454 146358 152282 

11 67385 66783 97439 120369 127890 

12 144822 185373 206647 226695 239709 

13 64776 70001 72740 78085 83587 

ʀʪʦʛʦ 2232571 2398022 2775796 3391560 3498753 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 171736,2 184463,2 213522,8 260889,2 269134,8 
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ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʝʣʴʭʦʟʧʨʝʜ-

ʧʨʠʷʪʠʡ ʨʝʩʧʫʙʣʠʢʠ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ï ʦʪ 

27822 ʪʳʩ. ʨʫʙ. (2014 ʛ.) ʜʦ 916417 ʪʳʩ. 

ʨʫʙ. (2018 ʛ.). ɺ ʮʝʣʦʤ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 2232571 

ʪʳʩ. ʨʫʙ. ʚ 2014 ʛʦʜʫ ʜʦ 3498753 ʪʳʩ. ʨʫʙ. 

ʚ 2018 ʛʦʜʫ. ɺ ʨʘʩʯʝʪʝ ʥʘ ʢʘʞʜʦʝ ʧʨʝʜʧʨʠ-

ʷʪʠʝ ʚ ʩʨʝʜʥʝʤ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʪʝʯʝ-

ʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʷʪʠ ʣʝʪ ʪʘʢ ʞʝ ʫʚʝʣʠʯʠʚʘ-

ʣʠʩʴ: ʚ 2014 ʛʦʜʫ ʦʥʠ ʩʦʩʪʘʚʠʣʠ 171736,2 

ʪʳʩ. ʨʫʙ., ʘ ʚ 2018 ï 269134,8 ʪʳʩ. ʨʫʙ., ʯʪʦ 

ʚʳʰʝ ʥʘ 56,7 %. 

ʇʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ ʧʷʪʴ ʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʇʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ          

ʊʘʪʘʨʩʪʘʥ 

ˉ ʧ/ʧ ʇʣʦʱʘʜʴ ʩ.-ʭ. ʫʛʦʜʠʡ, ʛʘ 

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 

1 4207 4198 4198 4298 4298 

2 4548 4548 4548 4562 4562 

3 5533 6092 6027 5651 5684 

4 7528 7537 7569 7495 7495 

5 22804 22847 22847 32766 32766 

6 6147 6139 6139 5647 5647 

7 6513 6395 6386 6356 6374 

8 3018 2973 2973 2973 2973 

9 19259 19631 20524 18533 18965 

10 4520 4745 4745 4745 4745 

11 4498 4498 4498 4498 4498 

12 6401 6368 6368 6368 6368 

13 6472 7212 7212 7212 7212 

ʀʪʦʛʦ 101448 103183 104034 111104 111587 

ʉʨʝʜʥʝʝ ʟʥʘ-

ʯʝʥʠʝ 

7803,692 7937,154 8002,615 8546,462 8583,615 

  

ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʣʦʱʘʜʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʜʘʥʥʳʭ 

ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʧʦʩʪʝ-

ʧʝʥʥʦ ʚʦʟʨʘʩʪʘʣʘ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʢʘʞʜʦʝ 

ʭʦʟʷʡʩʪʚʦ ʚ 2014 ʛʦʜʫ ʧʨʠʭʦʜʠʣʦʩʴ ʧʦ 

7803,7 ʛʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 2018 ʛʦʜʫ ï ʧʦ 

8583,6 ʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʩʦ-

ʩʪʘʚʠʣʦ ʧʦʯʪʠ 780 ʛʘ ʠʣʠ 10 %. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʘʱʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙ-

ʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʩʧʠʩʦʯʥʳʡ 

ʩʦʩʪʘʚ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ (ʪʘʙʣʠʮʘ 3). 

ʀʟ ʪʘʙʣʠʮʳ 3 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʚ ʜʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʢʦʣʠʯʝ-

ʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ï 

ʦʪ 37 ʜʦ 436 ʯʝʣʦʚʝʢ (2017 ʛ.). ɺ 2016 ʛʦʜʫ 

ʯʠʩʣʦ ʨʘʙʦʪʥʠʢʦʚ ʙʳʣʦ ʥʘʠʤʝʥʴʰʠʤ. ɺ 

ʩʨʝʜʥʝʤ ʞʝ ʥʘ ʦʜʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʭʦʜʠ-

ʣʦʩʴ ʦʪ 157 (2016 ʛ.) ʜʦ 174 (2018 ʛ.) ʨʘ-

ʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʦʩʥʘ-

ʱʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʈʊ ï ʬʦʥʜʦ-

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠ ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʴ 

ʪʨʫʜʘ (ʈʠʩʫʥʦʢ 1). 

ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʦʙʘ ʧʦʢʘʟʘ-

ʪʝʣʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ 

ʚʦʟʨʘʩʪʘʣʠ: ʬʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 2200,7 

ʪʳʩ. ʨʫʙ. ʚ 2014 ʛʦʜʫ ʜʦ 3135,5 ʪʳʩ. ʨʫʙ. ʚ 

2018 ʛʦʜʫ ʠʣʠ ʥʘ 42,4 %; ʬʦʥʜʦʚʦʦʨʫʞʝʥ-

ʥʦʩʪʴ ʪʨʫʜʘ ï ʩ 1010,2 ʪʳʩ. ʨʫʙ. ʚ 2014 ʛʦ-

ʜʫ ʜʦ 1546,8 ʪʳʩ. ʨʫʙ. ʚ 2018 ʛʦʜʫ ï ʥʘ 53,1 

%. 
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ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ                

ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ  

ˉ ʧ/ʧ ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʯʝʣ 

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 

1 97 114 114 110 112 

2 141 135 112 129 133 

3 236 324 229 336 318 

4 137 140 141 142 145 

5 304 335 342 436 441 

6 163 141 92 92 105 

7 220 218 204 222 220 

8 83 78 54 37 46 

9 292 222 223 232 230 

10 197 193 186 178 174 

11 143 142 140 135 131 

12 130 130 130 136 136 

13 70 71 72 67 69 

ʀʪʦʛʦ 2213 2243 2039 2252 2260 

ʉʨʝʜʥʝʝ ʟʥʘ-

ʯʝʥʠʝ 170 173 157 173 174 

 

 
ʈʠʩʫʥʦʢ 1 ï ʋʨʦʚʝʥʴ ʬʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʪʨʫʜʘ ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠ-

ʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʆʩʥʘʱʝʥʥʦʩʪʴ ʦʩʥʦʚ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠ-

ʢʠ ʊʘʪʘʨʩʪʘʥ ʚʦʟʨʦʩʣʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ 

ʣʝʪ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʦʟʨʦʩʰʠʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʬʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʥʘ 42,4 %) 

ʠ ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʪʨʫʜʘ (ʥʘ 53,1 %), 

ʧʨʠ ʵʪʦʤ ʩʘʤʠ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚʦʟʨʦʩʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘ 

56,7 %.  

ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ ʫʣʫʯʰʝʥʠʷ ʤʘʪʝʨʠʘʣʴ-

ʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʠʪ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʜʝʨʞʠʚʘʪʴ ʣʠʜʠʨʫʶ-

ʱʠʝ ʧʦʟʠʮʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʆʎɽʅʂɸ ʆʉʅɸʑɽʅʅʆʉʊʀ ʆʉʅʆɺʅʓʄʀ ʉʈɽɼʉʊɺɸʄʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʉɽʃʔ-

ʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ ʈɽʉʇʋɹʃʀʂʀ ʊɸʊɸʈʉʊɸʅ 

 

ɺʘʣʠʫʣʣʠʥʘ ɼ.ɸ., ʄʘʜʳʰʝʚ ʀ.ʐ., ɺʘʛʘʟʦʚʘ ɻ.ʀ.  

ʈʝʟʁʤʝ 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʦʩʥʘʱʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʬʦʥʜʦ-

ʚʦʦʨʫʞʝʥʥʦʩʪʠ ʪʨʫʜʘ. ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʦʩʥʘʱʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2018 

ʛʦʜ. ʆʧʨʝʜʝʣʠʣʠ ʦʙʲʝʤ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ, ʘ ʪʘʢ ʞʝ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝ-

ʣʠ ʦʩʥʘʱʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ï ʬʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠ ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʴ 

ʪʨʫʜʘ. ʆʩʥʘʱʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚʦʟʨʦʩʣʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʦʟ-

ʨʦʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʥʘ 42,4%) ʠ ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʪʨʫʜʘ (ʥʘ 

53,1%), ʧʨʠ ʵʪʦʤ ʩʘʤʠ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʨʦʩʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘ 

56,7%. 

 

EQUIPMENT ASSESSMENT BY AGRICULTURAL ENTERPRISES' BASIC PRODUC-

TION ASSETS OF THE REPUBLIC OF TATARSTAN 

 

Valiullina D.A., Madyshev I.Sh., Shagieva A.Kh., Vagazova G.I.  

Summary 

 

 The production efficiency of agricultural products considerably is defined by the level of 

equipment of the agricultural enterprises basic assets of production which is characterized by indi-

cators of a fondoobespechennost and a fondovooruzhennost of work. In work equipment by basic 

assets of production of the agricultural enterprises of the Republic of Tatarstan from 2014 for 2018 

was studied. Determined the volume of basic assets, the area of agricultural grounds and number of 

the workers occupied in agricultural production in the studied agricultural enterprises of the repub-

lic for the last five years, and equipment indicators by basic assets ï a fondoobespechennost and a 

fondovooruzhennost of work are also calculated. Equipment basic assets of the agricultural enter-

prises of the Republic of Tatarstan studied by us increased for the last five years what the increased 

fondoobespechennost indicators testify to (for 42,4%) and work fondovooruzhennost (for 53,1%), at 

the same time basic assets of production increased for the last five years by 56,7%. 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʠ ʝʛʦ ʫʚʝʣʠ-

ʯʝʥʠʝ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.  

ʇʨʘʚʠʣʴʥʦʝ ʠ ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ 

ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʦʣʦʯʥʦʛʦ ʩʢʦ-

ʪʦʚʦʜʩʪʚʘ [1, 5]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʢʦʨʤʦʚʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʦʙʘ-

ʚʦʢ ʚ ʧʨʘʢʪʠʢʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʮʠʦʥʳ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʜʝʥʝʞʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʤʦʣʦʢʘ ʠ ʤʦʣʦʢʘ-ʩʳʨʴʷ [2]. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʧʦʚʳʰʘʶʪ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʫʣʫʯʰʘʷ ʦʙʤʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʫʣʫʯʰʘʶʪ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʦʟʷʡʩʪʚ [3, 5, 6, 

7]. 

ɺ ʚʝʪʝʨʠʥʘʨʠʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦ-

ʙʘʚʢʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʩʪʠ-

ʤʫʣʠʨʫʶʪ ʠʤʤʫʥʠʪʝʪ, ʢʦʨʨʝʢʪʠʨʫʶʪ 

ʥʘʨʫʰʝʥʠʷ ʚ ʨʝʞʠʤʝ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨ-

ʞʘʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʠʦʪʠʯʝ-

ʩʢʠʝ ʜʦʙʘʚʢʠ ʚʩʸ ʯʘʱʝ ʩʪʘʣʠ ʧʨʠʩʧʦʩʘʙʣʠ-

ʚʘʪʴ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʝʜʘʝʤʦʩʪʠ ʢʦʨʤʦʚ, ʘʢʪʠʚʠ-

ʟʘʮʠʠ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘ-

ʚʦʢ ʜʝʣʘʝʪ ʠʭ ʤʝʥʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʥʝ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʜʝʰʝʚʳʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ [4]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʚʣʠʷ-

ʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ 

ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ ʥʘ ʤʦʣʦʯ-

ʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʆʆʆ 

çʊʘʪʘʨʩʪʘʥè ɹʘʣʪʘʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ. ɿʘ 

ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʢʦʨʦʚʳ 

ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ, ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠ-

ʧʘ. ɺ ʭʦʜʝ ʦʧʳʪʘ ʙʳʣʦ ʩʦʙʨʘʥʦ 4 ʛʨʫʧʧʳ 

ʧʦ 12 ʛʦʣʦʚ ʢʦʨʦʚ, ʧʦʜʦʙʨʘʥʥʳʭ ʧʦ ʩʣʝʜʫ-

ʶʱʝʡ ʩʭʝʤʝ ʢʦʨʤʣʝʥʠʷ ʤʝʪʦʜʦʤ ʧʘʨ-

ʘʥʘʣʦʛʦʚ (ʊʘʙʣ. 1).  

ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʢʦʨʤʠʣʠ ʢʦʨ-

ʤʘʤʠ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʨʘʮʠʦʥʫ, ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʦʤʫ ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ, 

ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ ʧʨʦ-

ʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ. ʇʝʨʚʘʷ ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʘ ʙʫ-

ʬʝʨ-ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. ɾʠʚʦʪʥʳʝ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʚ ʩʦ-

ʩʪʘʚʝ ʙʫʬʝʨ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʙʠʦʪʠʢʠ ˉ1 ʠ ˉ2 ʚ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥʥʳʭ ʜʦʟʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ 

ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʢʦʨʦʚ ʤʝʥʷʣʦʩʴ 

ʧʦ ʛʨʫʧʧʘʤ. ʍʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʚʣʠʷʥʠʝʤ 

ʥʘ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʷʚ-

ʣʷʣʦʩʴ ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʢʦʨʤʣʝʥʠʷ ʵʪʠʭ 

ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʘʷ ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʜʦʙʘʚʢʘ ʦʢʘʟʳʚʘʝʪ 

ʣʠʰʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʦʯ-

ʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ 

ʫʜʦʡ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʚʝʣʠ-

ʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʦʡ, ʘ ʠʤʝʥʥʦ, ʚ ʧʝʨʚʦʡ ï ʥʘ 1,62 ʢʛ, ʚʪʦ-

ʨʦʡ ï ʥʘ 2,45 ʠ ʪʨʝʪʴʝʡ ï ʥʘ 3,58 ʢʛ ʠʣʠ ʥʘ 

6,25; 9,46 ʠ 13,82 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʣʫʯʰʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʙʳʣʠ ʫ ʢʦʨʦʚ III  ʛʨ. ʇʨʝʚʦʩʭʦʜʩʪʚʦ 
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ʥʘʜ ʜʨʫʛʠʤʠ ʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦ ʚʝʣʠ-

ʯʠʥʝ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʠʣʦ II  - 

1,96 ʢʛ (7,12%), III ï 1,13 ʢʛ (3,98%). ʊʘʢʞʝ 

ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʚʳʰʘʣʘʩʴ ʚ ʧʝʨ-

ʚʦʡ ʛʨʫʧʧʝ ʥʘ 1,47 ʢʛ, ʚʦ ʚʪʦʨʦʡ ï ʥʘ 1,97 ʠ 

ʪʨʝʪʴʝʡ ï ʥʘ 3,27 ʢʛ ʠʣʠ ʥʘ 5,6; 7,5 ʠ 12,5% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

 

ʊʘʙʣʠʮʘ 1 - ʉʭʝʤʘ ʦʧʳʪʘ 

ɻʨʫʧʧʳ ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ 

ʍʘʨʘʢʪʝʨ ʢʦʨʤʣʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʘʷ 12 ʆʩʥʦʚʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ 

I-ʦʧʳʪʥʘʷ 12 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ + ʙʫʬʝʨ-ʤʠʥʝʨʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ 

II -ʦʧʳʪʥʘʷ 12 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ + ʙʫʬʝʨ-ʤʠʥʝʨʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ + ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʨʦʙʠʦʪʠʢ ˉ1 

III -ʦʧʳʪʥʘʷ 12 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ + ʙʫʬʝʨ-ʤʠʥʝʨʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ + ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʨʦʙʠʦʪʠʢ ˉ2 

 

ʊʘʙʣʠʮʘ 2 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʇʦʢʘʟʘʪʝʣʴ I-ʢʦʥʪʨʦʣʴʥʘʷ II -ʦʧʳʪʥʘʷ III -ʦʧʳʪʥʘʷ IV-ʦʧʳʪʥʘʷ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʚ 

ʥʘʯʘʣʝ ʦʧʳʪʘ, ʢʛ 

 

26,02Ñ0,43 

 

26,04Ñ0,32* 

 

26,37Ñ0,56* 

 

26,20Ñ0,52* 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʚ 

ʢʦʥʮʝ ʦʧʳʪʘ, ʢʛ 
25,89Ñ0,47 27,51Ñ0,41* 28,34Ñ0,49* 29,47Ñ0,51* 

ʈʘʟʥʠʮʘ, Ñ ʢʛ 

                Ñ % 

-0,13 

-0,50 

1,47 

5,67 

1,97 

7,47 

3,27 

12,48 

*ɼʦʩʪʦʚʝʨʥʦʩʪʴ (P Ò 0,05) 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ  

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, 

ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʂʨʠʚʘʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʜʦʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʚʳʨʦʩʣʠ ʥʘ 5,67, 7,47 ʠ 12,48 % ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʩʥʠʟʠʣʦʩʴ ʥʘ 0,5 

%. ʉʫʤʤʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʜʦʝʚ ʚ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʥʘ 9,33 %. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʘʷ ʦʮʝʥʢʘ ʤʦʣʦʢʘ ʷʚʣʷʣʘʩʴ ʧʝʨʚʳʤ ʵʪʘ-

ʧʦʤ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʤʦʣʦʢʘ 

ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʢʦʥ-

ʩʠʩʪʝʥʮʠʷ, ʚʢʫʩ ʠ ʟʘʧʘʭ, ʮʚʝʪ. ʆʙʨʘʱʘʣʠ 

ʚʥʠʤʘʥʠʝ ʚ ʭʦʜʝ ʦʮʝʥʢʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʥʘ 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʤʦʣʦʢʘ, ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʸʤ 

ʦʩʘʜʢʦʚ ʠ ʭʣʦʧʴʝʚ.  

ʄʦʣʦʢʦ ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʢʦʨʦʚ, ʧʨʝʜ-

ʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʞʠʜʢʦʩʪʴ ʙʝʟ 

ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠ-

ʚʢʫʩʦʚ ʠ ʟʘʧʘʭʦʚ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʭ ʩʚʝʞʝ-

ʤʫ ʤʦʣʦʢʫ, ʮʚʝʪ ʧʦʣʫʯʝʥʥʦʛʦ ʤʦʣʦʢʘ ʙʳʣ 

ʙʝʣʳʡ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʩʦ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʳʤ ʦʪʪʝʥʢʦʤ. 

25,89 27,51 28,34
29,47

4,02
3,86 3,96 3,94
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ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʚʢʣʶʯʘ-

ʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ, ʙʝʣ-

ʢʘ ʠ ʣʘʢʪʦʟʳ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ 

ʚ̫ʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʪʫʨʘʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʤʦ-

ʣʦʢʘ. ɼʣʷ ʨʘʩʯʸʪʘ ʮʝʥʳ ʟʘ ʧʦʩʪʘʚʣʷʝʤʦʝ 

ʤʦʣʦʢʦ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʶʪ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʤʦʣʦʢʘ-ʩʳʨʴʷ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʜʘ ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʤʝʥʥʦ ʞʠʨ ʦʧʨʝʜʝʣʷʝʪ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ 

ʤʦʣʦʢʘ, ʧʨʠʜʘʸʪ ʠʤ ʤʷʛʢʠʡ, ʧʨʠʷʪʥʳʡ 

ʚʢʫʩ, ʛʦʤʦʛʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʢʦʥʩʠʩʪʝʥ-

ʮʠʶ.  

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʚʦʡʩʪʚ ʤʦʣʦʢʘ ʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʯʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʠʛʨʘʝʪ ʣʘʢʪʦʟʘ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʠ-

ʚʘʝʪ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʤʦʣʦʢʘ. ʃʘʢʪʦʟʘ 

ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʙʨʦʞʝʥʠʷ, ʙʫ-

ʜʫʯʠ ʠʩʭʦʜʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʚ ʤʦʣʦʢʝ ʣʘʢʪʦʟʳ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʯʪʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝ-

ʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʢʦʨʦʚ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʭʦʣʤʦ-

ʛʦʨʩʢʦʡ ʧʦʨʦʜʳ. ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʢʦʨʦʚ IV ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʧʦʣʫʯʘʚʰʠʭ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʤʠʥʝʨʘʣʴ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʨʦ-

ʙʠʦʪʠʢ ˉ2 ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʤ ʜʦʟʘʭ.  
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ʄʆʃʆʏʅɸʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʂʆʈʆɺ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ  

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʁ ʄʀʅɽʈɸʃʔʅʆ-ʇʈʆɹʀʆʊʀʏɽʉʂʆʁ ɼʆɹɸɺʂʀ 

 

ɺʘʬʠʥ ʀ.ʊ. 

ʈʝʟʶʤʝ 

 

ʄʦʥʠʪʦʨʠʥʛ ʨʳʥʢʘ ʧʨʦʙʠʦʪʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʧʨʘʢʪʠʢʦʡ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ 

ʜʝʰʸʚʳʝ ʧʨʝʧʘʨʘʪʳ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʠʥʝʨʘʣʴʥʦ-ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʜʦʙʘʚ-

ʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʦ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ 

ʦʧʳʪʘ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʚʳʰʘʣʘʩʴ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

 

MILK PRODUCTIVITY OF COWS USING AN EXPERIMENTAL MINERAL- 

PROBIOTIC SUPPLEMENT 

 

Vafin I.T. 

Summary 

 

Monitoring the probiotic, market has shown that some of them are not in demand due to the 

high cost. Therefore, new, more effective and cheaper drugs are being developed. On the basis of an 

experimental mineral-probiotic supplement, a scientific and economic experiment was carried out. 

Studies have found that over the period of the experiment, the milk productivity of the cows of the 

experimental groups increased in all groups compared with the control. 
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ʇʆʈʆɼʓ ɺ ʊɽʏɽʅʀɽ ʌɸɿʓ ʄʆʃʆʏʅʆɻʆ ʇʀʊɸʅʀʗ 
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ʉʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ [15]. ʉʝʨʴʝʟʥʫʶ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʠ ʛʝʤʦʩʪʘʟʘ ʠʛʨʘʶʪ ʪʨʦʤʙʦʮʠʪʳ. ʀʭ 

ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʮʝʩʩʳ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ 

ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ [14]. ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘ-

ʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʷʥʳʭ ʧʣʘ-

ʩʪʠʥʦʢ ʩʧʦʩʦʙʝʥ ʠʟʤʝʥʷʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʨʦʩʪʘ, ʚ ʭʦʜʝ ʩʪʘʨʝʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠ-

ʪʠʷ ʜʠʩʬʫʥʢʮʠʡ, ʤʘʥʝʬʝʩʪʠʨʦʚʘʥʠʠ ʧʘʪʦ-

ʣʦʛʠʠ ʠ ʥʘ ʬʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʙʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ [3]. ʆʜʥʘʢʦ ʝʱʝ ʤʥʦʛʦ ʤʦʤʝʥ-

ʪʦʚ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʨʘʟʥʳʭ 

ʧʦʨʦʜ ʦʩʪʘʶʪʩʷ ʥʝ ʚʳʷʚʣʝʥʳ. ʉʫʱʝʩʪʚʫʶʪ 

ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʘʢʪʠʚʥʦʩʪʠ 

ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ ʫ ʵʪʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʫʯʝʪʦʤ 

ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʦʪʜʝʣʴʥʳʝ 

ʚʦʟʨʘʩʪʘ [5, 6]. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʤʝʶʱʠʝʩʷ 

ʩʚʝʜʝʥʠʷ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ 
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ʚʦʧʨʦʩʫ ʠ ʩʦʟʜʘʶʪ ʦʩʪʨʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʵʪʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ. ʇʦʣʫʯʝʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʝʩʴ-

ʤʘ ʟʥʘʯʠʤʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʨʝʛʫʣʷʮʠʠ ʩ 

ʚʦʟʨʘʩʪʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʠʤʝ-

ʶʱʝʛʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʮʝʩʩʦʚ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʪʝʣʝʥʢʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʝʛʦ ʦʙʱʫʶ ʙʫʜʫʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [13]. 

ɺ ʚʠʜʫ ʥʘʣʠʯʠʷ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥ-

ʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘ-

ʨʘʤʝʪʨʘʤʠ ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʠ ʩʝʨʴʝʟʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʦʣʴʶ ʛʝʤʦ-

ʩʪʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʦʤʙʦʮʠʪʦʚ ʜʣʷ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷ-

ʣʦʩʴ ʚʘʞʥʳʤ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ 

ʫ ʪʝʣʷʪ ʚʳʩʦʢʦʤʦʣʦʯʥʦʡ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦ-

ʨʦʜʳ ʚʦ ʚʪʦʨʫʶ ʬʘʟʫ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʠʪʴ ʜʠʥʘ-

ʤʠʢʫ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʪʝʣʷʪ ʤʦ-

ʣʦʯʥʠʢʦʚ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʵʪʠʢʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦ-

ʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭ (ʙʳ-

ʣʘ ʧʨʠʥʷʪʘ ʚ ʉʪʨʘʩʙʫʨʛʝ 18 ʤʘʨʪʘ 1986 ʛʦ-

ʜʘ ʠ ʧʦʣʥʦʩʪʴʶ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʚ ʉʪʨʘʩʙʫʨ-

ʛʝ 15 ʠʶʥʷ 2006 ʛʦʜʘ) ʠ ʧʦʜʜʝʨʞʘʥʘ ʣʦ-

ʢʘʣʴʥʳʤ ʢʦʤʠʪʝʪʦʤ ʧʦ ʵʪʠʢʝ ɺʩʝʨʦʩʩʠʡ-

ʩʢʦʛʦ ʅʀʀ ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʠ ʢʦʨʤ-

ʣʝʥʠʷ ʞʠʚʦʪʥʳʭ (ʧʨʦʪʦʢʦʣ ˉ11 ʦʪ 17 ʷʥ-

ʚʘʨʷ 2018 ʛ.). 

ɺ ʨʘʙʦʪʫ ʙʳʣʠ ʚʟʷʪʳ 43 ʪʝʣʝʥʢʘ 

ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʭ ʧʦʣʫʯʠʣʠ ʦʪ 

ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʧʦʩʣʝ 2 ʠʣʠ 3 ʦʪʝʣʘ. ɾʠ-

ʚʦʪʥʳʝ ʦʩʤʘʪʨʠʚʘʣʠʩʴ ʠ ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʟʘ 

ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ 5 ʨʘʟ: ʥʘ 11-ʝ, ʥʘ 

15-ʝ, ʥʘ 20-ʝ, ʥʘ 25-ʝ ʠ ʥʘ 30-ʝ ʩʫʪʢʠ ʞʠʟ-

ʥʠ.  

ʋʨʦʚʝʥʴ ʩʠʥʪʝʟʘ ʚ ʪʨʦʤʙʦʮʠʪʘʭ 

ʪʨʦʤʙʦʢʩʘʥʘ ʠ ʘʢʪʠʚʥʦʩʪʴ, ʨʝʘʣʠʟʫʶʱʠʭ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʬʝʨʤʝʥʪʦʚ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ 

ʠ ʪʨʦʤʙʦʢʩʘʥʩʠʥʪʝʪʘʟʳ ʚʳʷʚʣʷʣʠʩʴ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʪʨʝʭ ʧʨʦʙ ʧʝʨʝʥʦʩʘ ʧʨʠ 

ʧʦʤʦʱʠ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʘ [4]. ɺ 

ʪʨʦʤʙʦʮʠʪʘʭ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʩʦ-

ʜʝʨʞʘʥʠʝ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʘ (ɸʊʌ) ʠ 

ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪʘ (ɸɼʌ), ʚʳʷʩʥʷʣʠ ʩʪʝ-

ʧʝʥʴ ʧʨʦʮʝʩʩʘ ʠʭ ʩʝʢʨʝʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʢʦʣ-

ʣʘʛʝʥ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʥʘ ʠ ʤʠʦʟʠ-

ʥʘ ʚ ʩʦʩʪʘʚʝ ʙʝʣʢʦʚ ʥʝʘʢʪʠʚʥʳʭ ʠ ʧʦʜʚʝʨʛ-

ʥʫʪʳʭ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʜʦʙʘʚʣʝʥʠ-

ʝʤ ʢ ʥʠʤ ɸɼʌ [4].  

ɸʛʨʝʛʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ (ɸʊ) ʦʧʨʝ-

ʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʳʤ ʤʠʢʨʦʤʝʪʦʜʦʤ [12], ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʠʥʜʫʢʪʦʨʦʚ ʘʛ-

ʨʝʛʘʮʠʠ: ɸɼʌ (ʚ ʜʦʟʝ 0,5 ʭ 10-4 ʄ), ʢʦʣʣʘ-

ʛʝʥʘ (ʧʦʩʣʝ ʝʛʦ ʨʘʟʚʝʜʝʥʠʷ 1:2 ʦʩʥʦʚʥʦʡ 

ʩʫʩʧʝʥʟʠʠ), ʘʜʨʝʥʘʣʠʥʘ (ʚ ʜʦʟʝ 5,0x10-6 ʄ), 

ʪʨʦʤʙʠʥʘ (ʚ ʜʦʟʝ 0,125 ʝʜ/ʤʣ) ʠ ʨʠʩʪʦʤʠ-

ʮʠʥʘ (ʚ ʜʦʟʝ 0,8 ʤʛ/ʤʣ) ʚ ʙʦʛʘʪʦʡ ʪʨʦʤʙʦ-

ʮʠʪʘʤʠ ʧʣʘʟʤʝ, ʢʦʪʦʨʫʶ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘ-

ʣʠ ʧʦ ʫʨʦʚʥʶ ʪʨʦʤʙʦʮʠʪʦʚ ʜʦ ʫʨʦʚʥʷ 

200x109 ʪʨʦʤʙʦʮʠʪʦʚ/ʣ. ɺʥʫʪʨʠʩʦʩʫʜʠʩʪʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ ʚʳʷʩʥʷ-

ʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ [12]. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣ-

ʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʨʘ-

ʙʦʪʢʝ ʢʨʠʪʝʨʠʝʤ ʉʪʴʶʜʝʥʪʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋ ʪʝʣʷʪ 

ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ 

ʚʳʷʚʣʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʪʨʦʤʙʦʮʠʪʦʚ (ʊʘʙʣ. 1). 

ʊʘʢ, ʫ ʥʘʙʣʶʜʘʝʤʦʛʦ ʤʦʣʦʜʥʷʢʘ ʥʘ 11 ʩʫʪ-

ʢʠ ʞʠʟʥʠ ɸʊ ʨʘʟʚʠʚʘʣʘʩʴ ʩ ʢʦʣʣʘʛʝʥʦʤ ʟʘ 

30,8Ñ0,13 ʩ, ʧʦʩʪʝʧʝʥʥʦ ʫʩʢʦʨʷʷʩʴ ʢ 30 

ʩʫʪʢʘʤ ʦʥʪʦʛʝʥʝʟʘ ʜʦ 27,6Ñ0,10 ʩ. ʉʭʦʜʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ 

ɸʊ ʦʪʤʝʯʝʥʦ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ɸɼʌ 

ʠ ʨʠʩʪʦʤʠʮʠʥʘ ʜʦ 33,5Ñ0,12 ʠ 43,5Ñ0,20 ʩ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʨʝʤʷ ʨʘʟʚʠʪʠʷ ɸʊ ʩ ʠʥ-

ʜʫʢʪʦʨʘʤʠ ʪʨʦʤʙʠʥʦʤ ʠ ʩ ʘʜʨʝʥʘʣʠʥʦʤ 

ʪʘʢʞʝ ʩʦʢʨʘʱʘʣʦʩʴ ʜʦ ʟʥʘʯʝʥʠʡ 45,3Ñ0,08 

ʩ ʠ 86,0Ñ0,17 ʩ. ʂʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ-

ʜʠʩʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʪʝʣʷʪ 

ʚ ʭʦʜʝ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʠʤʝʣʦ 

ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ (5,9 %). ɿʘ ʧʝ-

ʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʚʦʪʥʳʤʠ ʩʫʤʤʘʨ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʚ ʠʭ ʢʨʦʚʠ ʨʘʟ-

ʥʦʚʠʜʥʦʩʪʝʡ ʪʨʦʤʙʦʮʠʪʦʚ ʚʦʟʨʦʩʣʦ ʥʘ 15,1 

%. ʋʨʦʚʥʠ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʧʦ ʠʭ ʢʨʦʚʠ 

ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʣʶʙʳʭ ʨʘʟʤʝ-

ʨʦʚ ʟʘ ʚʪʦʨʫʶ ʬʘʟʫ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ 

ʪʘʢʞʝ ʟʥʘʯʠʤʦ ʚʦʟʨʦʩʣʠ. ʉʝʨʴʝʟʥʳʤ ʤʝʭʘ-

ʥʠʟʤʦʤ ʫʩʠʣʝʥʠʷ ɸʊ ʫ ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ 

ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʷʚʣʝʥ-

ʥʦʝ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʥʘʨʘʩʪʘʥʠʝ ʩʠʥʪʝʟʘ 

ʪʨʦʤʙʦʢʩʘʥʘ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘʡʜʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ɸʊ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʩʪʦʡ 

ʧʨʦʙʳ ʧʝʨʝʥʦʩʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʥʘ 30 

ʩʫʪʢʠ ʦʥʪʦʛʝʥʝʟʘ ʩʦʩʪʘʚʠʣʦ 38,3Ñ0,05 %. 
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ʧʦʨʦʜʳ 

ʋʯʠʪʳʚʘʝʤʳʝ  

ʧʦʢʘʟʘʪʝʣʠ 

ʊʝʣʷʪʘ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ, n=43, MÑm 

11  

ʩʫʪʢʠ 

15 

ʩʫʪʢʠ 

20 

ʩʫʪʢʠ  

25 

ʩʫʪʢʠ  

30 

ʩʫʪʢʠ  

ʉʪʝʧʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ɸʊ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ    

ʢʦʣʣʘʛʝʥ-ʘʩʧʠʨʠʥʦʚʦʡ 

ʧʨʦʙʳ, % 

83,0Ñ0,08 

 

83,6Ñ0,02 

 

84,2Ñ0,04 

 

85,4Ñ0,08 

 

86,8Ñ0,11 

 

ʉʪʝʧʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ɸʊ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ    

ʢʦʣʣʘʛʝʥ-ʠʤʠʜʘʟʦʣʴʥʦʡ 

ʧʨʦʙʳ, %  

44,4Ñ0,06 

 

45,0Ñ0,04 

 

45,9Ñ0,03 

 

46,7Ñ0,09 

 

48,6Ñ0,14 

ʨ<0,05 

ɸʢʪʠʚʥʦʩʪʴ ɸʊ ʚ ʧʨʦʩʪʦʡ 

ʧʨʦʙʝ ʧʝʨʝʥʦʩʘ, % 

34,0Ñ0,05 34,8Ñ0,09 

 

35,7Ñ0,10 

 

37,1Ñ0,07 

ʨ<0,05  

38,3Ñ0,05 

ʨ<0,05  

ʉʦʜʝʨʞʘʥʠʝ ʘʢʪʠʥʘ ʚ ʥʝ-

ʘʢʪʠʚʥʳʭ ʪʨʦʤʙʦʮʠʪʘʭ, % 

ʢ ʦʙʱʝʤʫ ʙʝʣʢʫ ʚ ʪʨʦʤʙʦ-

ʮʠʪʘʭ 

33,2Ñ0,12 

 

 

 

34,6Ñ0,06 

 

 

 

35,9Ñ0,13 

 

 

 

36,5Ñ0,15 

ʨ<0,05 

 

 

37,1Ñ0,08 

ʨ<0,05 

 

 

ʉʦʜʝʨʞʘʥʠʝ ʘʢʪʠʥʘ ʚ  

ʪʨʦʤʙʦʮʠʪʘʭ ʧʨʠ ɸɼʌ-

ʘʛʨʝʛʘʮʠʠ, % ʢ ʦʙʱʝʤʫ 

ʙʝʣʢʫ ʚ ʪʨʦʤʙʦʮʠʪʘʭ 

41,1Ñ0,16 

 

 

 

41,9Ñ0,15 

 

 

 

42,8Ñ0,07 

 

 

 

43,5Ñ0,08 

 

 

 

44,9Ñ0,10 

ʨ<0,05 

 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʦʟʠʥʘ ʚ 

ʥʝʘʢʪʠʚʥʳʭ ʪʨʦʤʙʦʮʠʪʘʭ, 

% ʢ ʦʙʱʝʤʫ ʙʝʣʢʫ ʚ ʪʨʦʤ-

ʙʦʮʠʪʘʭ 

16,2Ñ0,12 

 

 

 

16,7Ñ0,16 

 

 

 

17,2Ñ0,15 

 

 

 

17,8Ñ0,15 

ʨ<0,05 

 

 

18,3Ñ0,17 

ʨ<0,05 

 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʦʟʠʥʘ ʚ  

ʪʨʦʤʙʦʮʠʪʘʭ ʧʨʠ ɸɼʌ-

ʘʛʨʝʛʘʮʠʠ,% ʢ ʦʙʱʝʤʫ 

ʙʝʣʢʫ ʚ ʪʨʦʤʙʦʮʠʪʘʭ 

31,4Ñ0,14 

 

 

 

31,9Ñ0,12 

 

 

 

32,5Ñ0,10 

 

 

 

33,6Ñ0,11 

 

 

 

35,7Ñ0,14 

ʨ<0,05 

 

 

ɺʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ Aʊ ʩ 

ɸɼʌ, ʩ 

36,8Ñ0,16 

 

36,2Ñ0,13 

 

35,7Ñ0,09 

 

34,4Ñ0,06 

 

33,5Ñ0,12 

ʨ<0,05 

ɺʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ Aʊ ʩ 

ʢʦʣʣʘʛʝʥʦʤ, ʩ 

30,8Ñ0,13 

 

30,3Ñ0,10 

 

29,4Ñ0,14 

 

28,3Ñ0,12 

 

27,6Ñ0,10 

ʨ<0,05 

ɺʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ Aʊ ʩ 

ʪʨʦʤʙʠʥʦʤ, ʩ 

49,7Ñ0,14 

 

48,1Ñ0,06 

 

47,6Ñ0,03 

 

46,9Ñ0,12 

 

45,3Ñ0,08 

ʨ<0,05 

ɺʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ Aʊ ʩ 

ʨʠʩʪʦʤʠʮʠʥʦʤ, ʩ 

41,2Ñ0,13 

 

46,0Ñ0,10 

 

45,7Ñ0,08 

 

44,6Ñ0,15 

 

43,5Ñ0,20 

ʨ<0,05 

ɺʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ Aʊ ʩ 

ʘʜʨʝʥʘʣʠʥʦʤ, ʩ 

92,4Ñ0,24 

 

90,9Ñ0,18 

 

89,3Ñ0,22 

 

87,5Ñ0,16 

 

86,0Ñ0,17 

ʨ<0,05 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠ-

ʪʦʚ-ʜʠʩʢʦʮʠʪʦʚ, % 

72,9Ñ0,18 

 

72,9Ñ0,17 

 

71,2Ñ0,23 

 

70,1Ñ0,15 

 

68,8Ñ0,10 

 

ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʪʨʦʤʙʦʮʠʪʦʚ, % 

27,1Ñ0,14 

 

27,7Ñ0,12 

 

28,8Ñ0,13 

 

29,9Ñ0,16 

ʨ<0,05 

31,2Ñ0,21 

ʨ<0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 11 ʩʫʪʦʯʥʦʤʫ 

ʚʦʟʨʘʩʪʫ 

 

ʕʪʦ ʨʝʘʣʠʟʦʚʳʚʘʣʦʩʴ ʫ ʵʪʠʭ ʞʠʚʦʪ-

ʥʳʭ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʚ ʠʭ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥ-

ʢʘʭ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʮʠʢʣʦ-

ʦʢʩʠʛʝʥʘʟʳ ʠ ʪʨʦʤʙʦʢʩʘʥʩʠʥʪʝʪʘʟʳ. ʕʪʦ 

ʜʦʢʘʟʳʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ɸʊ ʚ ʭʦʜʝ ʢʦʣʣʘʛʝʥ-ʘʩʧʠʨʠʥʦʚʦʡ 

ʧʨʦʙʳ, ʚʳʷʚʣʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠ-

ʪʘʨʥʦʡ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ (ʚ ʚʦʟʨʘʩʪʝ 30 ʩʫ-

ʪʦʢ 86,8Ñ0,11 %). ɺʳʨʘʞʝʥʥʦʩʪʴ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʫʨʦʚʥʷ ɸʊ ʚ ʧʨʦʙʝ ʢʦʣʣʘʛʝʥ-
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ʠʤʠʜʘʟʦʣʴʥʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʨʝʜʝʣʠʪʴ 

ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʪʨʦʤ-

ʙʦʢʩʘʥʩʠʥʪʝʪʘʟʳ ʪʘʢʞʝ ʥʘʨʘʩʪʘʣʘ ʫ ʪʝʣʷʪ, 

ʜʦʩʪʠʛʘʷ ʥʘ 30 ʩʫʪʢʠ 48,6Ñ0,14 %. 

ʅʝʙʦʣʴʰʠʝ ʧʨʠ ʚʟʷʪʠʠ ʧʦʜ ʥʘʙʣʶ-

ʜʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʪʝʣʷʪ 

ɸʊʌ ʠ ɸɼʌ ʠʩʧʳʪʘʣʠ ʧʦʚʳʰʝʥʠʝ, ʜʦʩʪʠ-

ʛʘʷ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʷ 5,93Ñ0,015 ʠ 

3,86Ñ0,007 ʤʢʤʦʣʴ/109 ʪʨʦʤʙʦʮʠʪʦʚ. ʕʪʦ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʦʩʪʦʤ ʠʭ ʩʝʢʨʝʮʠʠ ʠʟ 

ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ ʚ ʪʝʯʝʥʠʝ ʚʪʦʨʦʡ ʬʘ-

ʟʳ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʥʘ 14,5 % ʠ ʥʘ 9,5 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʠʥʘ ʠ ʤʠʦʟʠʥʘ ʥʘ 11 

ʩʫʪʢʠ ʚ ʠʥʪʘʢʪʥʳʭ ʪʨʦʤʙʦʮʠʪʘʭ ʥʘʙʣʶʜʘ-

ʝʤʳʭ ʪʝʣʷʪ ʜʦʩʪʠʛʘʣʦ 33,2Ñ0,12 % ʠ 

16,2Ñ0,12 % ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʷʥʳʭ ʧʣʘ-

ʩʪʠʥʢʘʭ, ʘ ʢ ʦʢʦʥʯʘʥʠʶ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ 37,1Ñ0,08 % ʠ 18,3Ñ0,17 % 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʪʨʦʤʙʦʮʠʪʝ. ɿʘ ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʫʩʠʣʝ-

ʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʘʛʨʝʛʘʮʠʠ ʢʨʦʚʷʥʳʭ ʧʣʘ-

ʩʪʠʥʦʢ ʚʳʨʘʞʝʥʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ ʘʢʪʠʥʘ 

(ʥʘ 9,2 %) ʠ ʤʠʦʟʠʥʘ (ʥʘ 13,7 %). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦ ʨʘʥʝʝ ʧʨʦʚʦʜʠʤʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʦʟʥʘʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʠʥʘʤʠʢʠ ʛʝ-

ʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʯʝʣʦʚʝʢʘ ʠ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ʆʥʠ ʦʢʘʟʘ-

ʣʠʩʴ ʩʧʦʩʦʙʥʳ ʧʨʠʙʣʠʟʠʪʴ ʧʦʥʠʤʘʥʠʝ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʙʦʪʳ ʤʝ-

ʭʘʥʠʟʤʦʚ ʩʦʭʨʘʥʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʫ ʚʳʩʰʠʭ 

ʞʠʚʦʪʥʳʭ [1, 9]. ʇʨʠʟʥʘʝʪʩʷ ʚʳʩʦʢʘʷ ʟʥʘ-

ʯʠʤʦʩʪʴ ʜʣʷ ʬʠʟʠʦʣʦʛʠʠ ʛʝʤʦʩʪʘʟʘ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʪʨʦʤʙʦʮʠʪʦʚ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ ʘʢʪʠʚʥʦʩʪʴ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ ʚʳ-

ʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʚʳʷʩʥʝʥʘ 

ʦʯʝʥʴ ʥʝʜʦʩʪʘʪʦʯʥʦ [2]. ɼʘʥʥʦʝ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚʦ ʧʦʙʫʜʠʣʦ ʘʚʪʦʨʦʚ ʚʳʧʦʣʥʠʪʴ 

ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʪʝʣʷʪ ʗʨʦʩʣʘʚ-

ʩʢʦʡ ʧʦʨʦʜʳ [10, 11]. 

ɺʳʧʦʣʥʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘ-

ʣʦ, ʯʪʦ ɸʊ ʫ ʤʦʣʦʜʥʷʢʘ ʵʪʦʡ ʧʦʨʦʜʳ ʠʤʝʝʪ 

ʤʝʩʪʦ ʥʝʢʦʪʦʨʦʝ ʫʩʠʣʝʥʠʝ ʘʜʛʝʟʠʚʥʳʭ ʩʧʦ-

ʩʦʙʥʦʩʪʝʡ ʠʭ ʪʨʦʤʙʦʮʠʪʦʚ ʟʘ ʚʨʝʤʷ ʬʘʟʳ 

ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ. ɺʠʜʠʤʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʘʢʪʠʚʘʮʠʝʡ ʨʘʙʦʪʳ ʩʨʘʟʫ ʜʚʫʭ ʤʝʭʘʥʠʟʤʦʚ 

[7]. ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʠʟ ʥʠʭ, ʚʠʜʠʤʦ, ʥʘʭʦ-

ʜʠʪʩʷ ʫʩʢʦʨʝʥʠʝ ʨʘʟʚʠʪʠʷ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤ-

ʙʦʮʠʪʦʚ ʩ ʠʥʜʫʢʪʦʨʦʤ ʢʦʣʣʘʛʝʥʦʤ. ɼʘʥ-

ʥʳʡ ʧʨʦʮʝʩʩ ʩʣʝʜʫʝʪ ʩʚʷʟʳʚʘʪʴ ʩ ʧʦʩʪʝ-

ʧʝʥʥʳʤ ʨʦʩʪʦʤ ʥʘ ʤʝʤʙʨʘʥʘʭ ʪʨʦʤʙʦʮʠʪʦʚ 

ʥʘʙʣʶʜʘʝʤʳʭ ʪʝʣʷʪ ʟʘ ʧʝʨʠʦʜ ʬʘʟʳ ʤʦ-

ʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʝʮʝʧʪʦʨʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʦʣʣʘʛʝ-

ʥʦʤ - ʛʣʠʢʦʧʨʦʪʝʠʜʦʚ Iʘ ï IIʘ ʠ VI. ɺʪʦʨʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʘʢʪʠʚʠʟʘʮʠʠ ʘʜʛʝʟʠʠ ʪʨʦʤʙʦ-

ʮʠʪʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʫ ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ 

ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʥʘ 

ʠʭ ʤʝʤʙʨʘʥʘʭ ʨʝʮʝʧʪʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʦ-

ʝʜʠʥʷʪʴʩʷ ʩ ʬʘʢʪʦʨʦʤ ɺʠʣʣʝʙʨʘʥʜʘ (GPIb) 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʫʨʦʚ-

ʥʷ ʚ ʠʭ ʢʨʦʚʠ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʣʦ ʥʘʡʜʝʥ-

ʥʦʝ ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʪʝʣʷʪ ʫʩʢʦʨʝʥʠʝ ɸʊ ʚ 

ʦʪʚʝʪ ʥʘ ʨʠʩʪʦʤʠʮʠʥ [8]. 

ʅʘʡʜʝʥʥʘʷ ʫ ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ ʗʨʦ-

ʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʘʛʨʝ-

ʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʩʦʟʜʘʝʪ ʤʦʱʥʫʶ ʟʘ-

ʱʠʪʫ ʠʭ ʦʨʛʘʥʠʟʤʘ ʦʪ ʨʘʟʚʠʪʠʷ ʢʨʦʚʦʧʦʪʝ-

ʨʠ. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ɸʊ ʩ 

ʩʠʣʴʥʳʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʘʛʨʝʛʘʮʠʠ (ʩ 

ʪʨʦʤʙʠʥʦʤ ʠ ʢʦʣʣʘʛʝʥʦʤ) ʦʯʝʚʠʜʥʦ ʚʳʟʚʘ-

ʥʦ ʧʨʦʮʝʩʩʦʤ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʝ-

ʮʝʧʪʦʨʦʚ ʢ ʥʠʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʦʚʷʥʳʭ 

ʧʣʘʩʪʠʥʦʢ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʫʩʠʣʝʥʠʝʤ ʬʦʩʬʦʣʠʧʘʟʳ ʉ ʠ ʘʢʪʠʚʘʮʠʝʡ 

ʬʝʨʤʝʥʪʦʚ ʬʦʩʬʦʠʥʦʟʠʪʦʣʴʥʦʛʦ ʧʫʪʠ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʚʳʨʘʞʝʥʥʦʩʪʠ ʬʦʩʬʦʣʠʨʠʨʦ-

ʚʘʥʠʷ ʙʝʣʢʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʩʦʢʨʘʪʠʪʝʣʴ-

ʥʫʶ ʩʠʩʪʝʤʫ [12]. ʇʦʚʳʰʝʥʠʝ ʛʝʥʝʨʘʮʠʠ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ ʠʥʦʟʠʪʦʣʪʨʠʬʦʩʬʘʪʘ ʫ ʦʙ-

ʩʣʝʜʦʚʘʥʥʳʭ ʪʝʣʷʪ ʪʘʢʞʝ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʨʦʩʪʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʮʠʪʦʧʣʘʟʤʫ ʉʘ2+, 

ʯʪʦ ʚʝʣʦ ʢ ʫʩʠʣʝʥʠʶ ʩʘʤʦʩʙʦʨʢʠ ʠ ʚʟʘʠʤʦ-

ʜʚʠʞʝʥʠʷ ʥʠʪʝʡ ʘʢʪʦʤʠʦʟʠʥʘ [4].  

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʣʘʙʳʭ ʠʥʜʫʢʪʦʨʦʚ 

ʘʛʨʝʛʘʮʠʠ ʫ ʞʠʚʦʪʥʳʭ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦ-

ʜʳ ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʘʛ-

ʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʪʘʢʞʝ ʫʩʢʦʨʷʣʘʩʴ. 

ʕʪʦ ʨʝʘʣʠʟʦʚʳʚʘʣʦʩʴ ʧʫʪʝʤ ʨʦʩʪʘ ʧʣʦʪʥʦ-

ʩʪʠ ʨʝʮʝʧʪʦʨʦʚ ʢ ʥʠʤ ʥʘ ʢʨʦʚʷʥʳʭ ʧʣʘ-

ʩʪʠʥʢʘʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘ ʥʠʭ ʵʢʩʧʨʝʩʩʠʠ 

ʨʝʮʝʧʪʦʨʦʚ ʢ ʬʠʙʨʠʥʦʛʝʥʫ (GPIIb-IIIʘ) ʠ 

ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ 

ʬʦʩʬʦʣʠʧʘʟʳ ɸ2. ʋʩʠʣʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚʳʟʳʚʘʣʦ ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʚʳ-

ʭʦʜʘ ʠʟ ʤʝʤʙʨʘʥ ʪʨʦʤʙʦʮʠʪʦʚ ʩʦʜʝʨʞʘʚ-

ʰʝʡʩʷ ʚ ʬʦʩʬʦʣʠʧʠʜʘʭ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩ-

ʣʦʪʳ, ʯʪʦ ʚʝʣʦ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʳʨʘ-

ʙʦʪʢʠ ʚ ʥʠʭ ʪʨʦʤʙʦʢʩʘʥʘ ɸ2. ɺʳʷʚʣʝʥʥʳʡ 

ʫ ʪʝʣʷʪ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʨʦʩʪ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʵʥʟʠʤʦʚ ʮʠʢʣʦʦʢʩʠʛʝʥʘ-
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ʟʳ ʠ ʪʨʦʤʙʦʢʩʘʥʩʠʥʪʝʪʘʟʳ ʥʝʠʟʙʝʞʥʦ ʚʝʣ 

ʢ ʥʘʨʘʩʪʘʥʠʶ  ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʝʛʦʩʷ 

ʪʨʦʤʙʦʢʩʘʥʘ ɸ2. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʣʠ ʧʦʣʫ-

ʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʥʦʩʥʳʭ 

ʧʨʦʙ, ʚʳʷʚʠʚʰʠʝ ʚ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʢʘʭ 

ʞʠʚʦʪʥʳʭ, ʚʟʷʪʳʭ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝ, ʥʝʢʦ-

ʪʦʨʦʝ ʠʭ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʦʙʦʠʭ ʵʪʠʭ 

ʬʝʨʤʝʥʪʦʚ. ɺʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʬʦʨʤʠ-

ʨʫʶʱʠʤ ʫʩʣʦʚʠʷ ʢ ʫʩʢʦʨʝʥʠʶ ɸʊ ʫ ʪʝʣʷʪ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʝ, ʥʫʞʥʦ 

ʩʯʠʪʘʪʴ ʥʘʡʜʝʥʥʦʝ ʫ ʥʠʭ ʥʘʨʘʩʪʘʥʠʝ ʘʢʪʠ-

ʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʠʦʟʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʥʘ ʪʨʦʤʙʦʮʠʪʳ ʠʥʜʫʢʪʦʨʦʚ ʘʛ-

ʨʝʛʘʮʠʠ ʠ ʫʩʠʣʝʥʠʝ ʩʝʢʨʝʮʠʠ ʢʨʦʚʷʥʳʭ 

ʧʣʘʩʪʠʥʦʢ ɸʊʌ ʠ ɸɼʌ [12].  

ʋ ʪʝʣʷʪ ʚʪʦʨʦʡ ʬʘʟʳ ʨʘʥʥʝʛʦ ʦʥʪʦ-

ʛʝʥʝʟʘ ʥʘʡʜʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʘʢʪʠʚ-

ʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʪʨʦʤʙʦʮʠʪʦʚ. ʕʪʦ ʛʦ-

ʚʦʨʠʣʦ ʦ ʨʦʩʪʝ ʫ ʥʠʭ ʩʪʝʧʝʥʠ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʢ ʩʪʠʤʫʣʷʪʦʨʘʤ ʧʨʦ-

ʮʝʩʩʘ ʘʛʨʝʛʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʫʩʠʣʝʥʠʝ ʘʢ-

ʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ in vivo ʪʘʢʞʝ ʛʦʚʦ-

ʨʠʣʦ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʢʦʣʣʘʛʝ-

ʥʘ ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ ʜʣʷ ʢʦʥʪʘʢʪʘ ʩ ʪʨʦʤʙʦ-

ʮʠʪʘʤʠ ʟʘ ʩʯʝʪ ʥʘʨʘʩʪʘʥʠʷ ʚ ʠʭ ʢʨʦʚʠ 

ʫʨʦʚʥʷ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʘʛʨʝʛʘ-

ʪʦʚ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ. ʕʪʦ ʦʧʦʩʨʝʜʦ-

ʚʘʥʥʦ ʛʦʚʦʨʠʣʦ ʦ ʨʦʩʪʝ ʚ ʢʨʦʚʠ ʪʝʣʷʪ ʗʨʦ-

ʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʩʧʦ-

ʩʦʙʥʳʭ ʢ ʨʘʩʪʚʦʨʝʥʠʶ ʚ ʥʝʡ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʘʛʦʥʠʩʪʦʚ ʧʨʦʮʝʩʩʘ ʘʛʨʝʛʘʮʠʠ (ɸɼʌ, 

ʪʨʦʤʙʠʥʘ, ʘʜʨʝʥʘʣʠʥʘ) [6].  

ɺʳʷʚʣʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʫ ʵʪʠʭ ʪʝʣʷʪ 

ʘʛʨʝʛʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʪʨʦʤʙʦʮʠʪʦʚ ʚʝʜʝʪ 

ʢ ʨʦʩʪʫ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʠʭ ʘʛʨʝʛʘʪʦʚ. ʕʪʦ ʥʫʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʝʨʴʝʟʥʳʡ ʤʝʭʘʥʠʟʤ 

ʧʦʥʠʞʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʨʦʚʦʪʝʯʝ-

ʥʠʡ.  

ʅʘʡʜʝʥʥʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʥʫʪʨʠʩʦ-

ʩʫʜʠʩʪʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʤʦ-

ʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʗʨʦʩʣʘʚ-

ʩʢʦʡ ʧʦʨʦʜʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʙʦʣʴʰʫʶ ʚʳ-

ʨʘʞʝʥʥʦʩʪʴ ʘʜʛʝʟʠʚʥʳʭ ʠ ʘʛʨʝʛʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʪʨʦʤʙʦʮʠʪʦʚ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʢʨʦʚʠ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ ʨʝʮʝʧʪʦʨʦʚ ʢ 

ʜʝʟʘʛʨʝʛʘʥʪʘʤ ʩʦʩʫʜʠʩʪʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

[3].  

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ 

ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʥʦ ʥʝʢʦʪʦʨʦʝ 

ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ. ʕʪʦ 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʫ ʥʠʭ 

ʦʧʘʩʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʨʦʚʦʪʝʯʝʥʠʡ ʧʨʠ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ 

ʦʧʪʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʠʭ 

ʦʨʛʘʥʘʭ. ʅʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʫ ʥʠʭ 

ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠ-

ʪʦʚ ʩʦʭʨʘʥʷʝʪ ʩʦʩʪʦʷʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʚ ʩʦ-

ʩʫʜʘʭ ʣʶʙʦʛʦ ʢʘʣʠʙʨʘ, ʯʪʦ ʚʝʩʴʤʘ ʚʘʞʥʦ 

ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ. 
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ʈʝʟʶʤʝ 

 

ɻʝʤʦʩʪʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʪʝʣʷʪ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʧʦ ʤʝʨʝ ʨʦʩʪʘ. ʀʥʪʝʨʝʩ 

ʚʳʟʳʚʘʝʪ ʫʨʦʚʝʥʴ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʫ ʨʘʟʥʳʭ ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʪʝʣʷʪ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦ-

ʨʦʜʳ ʚ ʧʝʨʠʦʜ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ. ʈʘʙʦʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ 43 ʪʝʣʷʪʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦ-

ʣʫʯʝʥʳ ʦʪ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ 2-3 ʦʪʝʣʘ. ɾʠʚʦʪʥʳʝ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʩʣʝʜʦʚʘʥʠʶ ʥʘ 

11-ʝ, 15-ʝ, 20-ʝ, 25-ʝ ʠ 30-ʝ ʩʫʪʢʠ ʦʥʪʦʛʝʥʝʟʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʠʦʭʠʤʠʯʝʩʢʠʝ, 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋ ʪʝʣʷʪ-

ʤʦʣʦʯʥʠʢʦʚ ʚ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʥʘʡʜʝʥʦ ʥʘʨʘʩʪʘʥʠʝ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʩʦ ʚʩʝʤʠ 

ʧʨʠʤʝʥʝʥʥʳʤʠ ʠʥʜʫʢʪʦʨʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʠʭ ʢʨʦʚʠ ʜʠʩʢʦʠʜʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʭʦʜʝ 

ʥʘʙʣʶʜʝʥʠʷ ʠʤʝʣʦ ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʥʠʞʝʥʠʶ. ʋʨʦʚʝʥʴ ʠʩʧʳʪʘʚʰʠʭ ʘʢʪʠʚʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ 

ʥʘ ʧʨʦʪʷʞʝʥʠʝ ʚʪʦʨʦʡ ʬʘʟʳ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʚʳʩʠʣʩʷ ʫ ʥʠʭ ʥʘ 15,1%. ʉʦʜʝʨʞʘʥʠʝ ʚ 

ʢʨʦʚʠ ʪʝʣʷʪ ʤʝʣʢʠʭ ʘʛʨʝʛʘʪʦʚ, ʘ ʪʘʢʞʝ ʘʛʨʝʛʘʪʦʚ ʩʨʝʜʥʝʛʦ ʠ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʦʩʣʦ ʟʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ. ʅʘʡʜʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫ ʪʝʣʷʪ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚʦ ʤʥʦ-

ʛʦʤ ʠʤʝʣʠ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʨʦʩʪ ʫʨʦʚʥʷ ʩʠʥʪʝʟʘ ʚ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʢʘʭ ʪʨʦʤʙʦʢʩʘʥʘ. ɼʘʥʥʳʡ 

ʵʬʬʝʢʪ ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʫʩʠʣʝʥʠʝʤ ʚ ʥʠʭ ʵʥʟʠʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ ʠ 

ʪʨʦʤʙʦʢʩʘʥʩʠʥʪʝʪʘʟʳ. ʉʝʨʴʝʟʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʠʛʨʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʷʥʳʭ 

ʧʣʘʩʪʠʥʢʘʭ ʘʜʝʥʦʟʠʥʬʦʩʬʘʪʦʚ ʠ ʫʩʠʣʝʥʠʝ ʠʭ ʩʝʢʨʝʮʠʠ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʘʢʪʠʥʘ ʠ 

ʤʠʦʟʠʥʘ ʚ ʥʝʘʢʪʠʚʥʳʭ ʪʨʦʤʙʦʮʠʪʘʭ ʞʠʚʦʪʥʳʭ ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʚʦʟʨʦʩʣʦ ʟʘ ʬʘʟʫ ʤʦʣʦʯ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ 11,7 % ʠ 12,9 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʫ ʥʠʭ ʙʳʣ ʥʘʡʜʝʥ ʨʦʩʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ ʘʢʪʠʥʘ ʠ ʤʠʦʟʠʥʘ ʚ ʧʨʦʮʝʩʩʝ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʥʘ 9,2 % ʠ 13,7 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ, ʯʪʦ ʜʣʷ ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ 

ʗʨʦʩʣʘʚʩʢʦʡ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʘʛʨʝʛʘʮʠʠ ʠ ʩʝʢʨʝ-

ʮʠʠ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʫ ʥʠʭ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ʋʩʠʣʝʥʠʝ 

ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʡ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʥʠʭ ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ 

ʦʨʛʘʥʠʟʤʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ. 
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FUNCTIONAL ACTIVITY OF THROMBOCYTES IN CALVES OF YAROSLAVSKY BREED 

DURING THE DAIRY NUTRITION PHASE 

 

Vorobyeva N.V., Medvedev I.N. 

Summary 

 

The hemostatic properties of platelets in calves can change as they grow. Of interest is the 

level of their activity in the phase of dairy nutrition in different breeds of cattle. The purpose of the 

work is to evaluate the dynamics of platelet activity in dairy calves of the Yaroslavl breed. The 

work was carried out on 43 calves of the milk supply phase of the Yaroslavl breed, which were ob-

tained from healthy cows by 2-3 calving. Animals in the work were examined on the 11, 15, 20, 25 

and 30 days of ontogenesis. The study used biochemical, hematological and statistical methods for 

conducting scientific research. During examination, an increase in platelet aggregation with all ap-

plied inducers was found in dairy calves. The content of discoid platelets in their blood during the 

observation tended to decrease. The level of platelets experienced activation during the second 

phase of early ontogenesis increased by 15.1 %. The blood content of calves of small aggregates, as 

well as medium and large aggregates, increased significantly during the observation period. The 

changes found in calves of the Yaroslavl breed were largely based on an increase in the level of 

synthesis in thromboxane blood plates. This effect was ensured in them by enhancing the enzymatic 

activity of cyclooxygenase and thromboxane synthetase in them. An increase in the content of 

adenosine phosphates in the blood plates and an increase in their secretion also played a significant 

role in this. The severity of the actin and myosin content in inactive platelets of animals of the Ya-

roslavl breed increased during the milk feeding phase by 11,7 % and 12,9 %, respectively. They al-

so found an increase in the additional generation of actin and myosin in the process of platelet ag-

gregation by 9,2 % and 13,7 %, respectively. The results of the study say that for dairy calves of the 

Yaroslavl breed, an increase in platelet aggregation and secretion activity is characteristic. This 

forms the necessary conditions for the realization of microcirculation in them. The increase in intra-

vascular platelet activity in them regulates the metabolic processes in their body and ensure reliable 

preservation of homeostasis in them. 
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ʉʦʩʪʦʷʥʠʝ ʪʝʣʝʥʢʘ ʚʝʩʴʤʘ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʛʝʤʦʮʠʨʢʫʣʷʮʠʠ ʚ ʝʛʦ ʢʘʧʠʣʣʷʨʘʭ [4]. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʨʘʟʣʠ-

ʯʘʶʱʝʡʩʷ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

[8]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘ-

ʨʘʤʝʪʨʳ ʪʨʦʤʙʦʮʠʪʦʚ ʩʧʦʩʦʙʥʳ ʠʩʧʳʪʳ-

ʚʘʪʴ ʜʠʥʘʤʠʢʫ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʚ 

ʫʩʣʦʚʠʷʭ ʩʪʘʨʝʥʠʷ [2] ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ 

ʤʥʦʛʠʭ ʜʠʩʬʫʥʢʮʠʡ, ʥʘ ʬʦʥʝ ʨʘʟʚʠʪʠʷ ʨʘʟ-

ʣʠʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʟʜʦ-
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ʨʦʚʠʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ [5, 6].  

ɼʦ ʩʠʭ ʧʦʨ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ 

ʫ ʪʝʣʷʪ ʠ ʢʦʨʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ [7]. 

ʕʪʦ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʩʪʘʚʠʪʴ ʦ ʥʝʡ 

ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʬʦʨʤʠʨʫʝʪ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʩ ʫʨʦʚʥʝʤ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʩʚʦʡʩʪʚ ʪʨʦʤʙʦʮʠʪʦʚ ʚʝʩʴʤʘ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʘʢʪʠʚʥʦʩʪʴ ʫ ʥʠʭ ʢʘʧʠʣ-

ʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʠʭ ʦʨʛʘʥʠʟʤʘ [9, 10].  

ʇʦ ʧʨʠʯʠʥʝ ʥʘʣʠʯʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ 

ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [1] ʚʳʟʳʚʘ-

ʝʪ ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʚʳʷʩʥʝʥʠʝ 

ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʤʦʣʦʜ-

ʥʷʢʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʧʦ ʥʘʜʦʷʤ ʤʦ-

ʣʦʢʘ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ, ʚʳʷʩʥʠʪʴ ʠʟʤʝʥʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʪʝʣʷʪ ʛʦʣʰʪʠʥ-

ʩʢʦʡ ʧʦʨʦʜʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ 

ʧʠʪʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʵʪʠʢʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦ-

ʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭ (ʙʳ-

ʣʘ ʧʨʠʥʷʪʘ ʚ ʉʪʨʘʩʙʫʨʛʝ 18 ʤʘʨʪʘ 1986 ʛʦ-

ʜʘ ʠ ʧʦʣʥʦʩʪʴʶ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʚ ʉʪʨʘʩʙʫʨ-

ʛʝ 15 ʠʶʥʷ 2006 ʛʦʜʘ) ʠ ʧʦʜʜʝʨʞʘʥʘ ʣʦ-

ʢʘʣʴʥʳʤ ʢʦʤʠʪʝʪʦʤ ʧʦ ʵʪʠʢʝ ɺʩʝʨʦʩʩʠʡ-

ʩʢʦʛʦ ʅʀʀ ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʠ ʢʦʨʤ-

ʣʝʥʠʷ ʞʠʚʦʪʥʳʭ (ʧʨʦʪʦʢʦʣ ˉ 11 ʦʪ 17 ʷʥ-

ʚʘʨʷ 2018 ʛ.). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 48 ʪʝ-

ʣʷʪʘʭ ʯʠʩʪʦʢʨʦʚʥʳʭ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦ-

ʨʦʜʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʟʜʦʨʦʚʳʭ 

ʢʦʨʦʚ ʧʦʩʣʝ ʥʦʨʤʘʣʴʥʦ ʧʨʦʪʝʢʘʚʰʝʡ 

ʩʪʠʣʴʥʦʩʪʠ. ɺʩʝ ʪʝʣʷʪʘ ʦʩʤʘʪʨʠʚʘʣʠʩʴ ʠ 

ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʟʘ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ 

5 ʨʘʟ: 11, 15, 20, 25 ʠ 30 ʩʫʪʢʠ ʦʥʪʦʛʝʥʝʟʘ. 

ɺʩʝʤ ʞʠʚʦʪʥʳʤ ʧʨʦʚʦʜʠʣʘʩʴ ʥʝ-

ʧʨʷʤʘʷ ʦʮʝʥʢʘ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʘ ʪʨʦʤ-

ʙʦʢʩʘʥʘ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʠ ʢʦʩʚʝʥʥʦ ʦʧʨʝʜʝ-

ʣʷʣʩʷ ʫʨʦʚʝʥʴ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʚ 

ʥʠʭ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ ʠ ʪʨʦʤʙʦʢʩʘʥʩʠʥʪʝ-

ʪʘʟʳ. ʕʪʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʨʠ ʧʦʤʦʱʠ 3 ʧʝ-

ʨʝʥʦʩʥʳʭ ʧʨʦʙ ʥʘ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪ-

ʨʝ.  

ɺ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʢʘʭ ʪʝʣʷʪ ʚʳ-

ʷʚʠʣʠ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʘʜʝʥʦʟʠʥʪʨʠ-

ʬʦʩʬʘʪʘ (ɸʊʌ) ʠ ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪ 

(ɸɼʌ), ʩʪʝʧʝʥʴ ʠʭ ʩʝʢʨʝʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠ-

ʝʤ ʥʘ ʪʨʦʤʙʦʮʠʪʳ ʢʦʣʣʘʛʝʥʘ [3]. 

ʀʥʪʨʘʚʘʩʢʫʣʷʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʪʨʦʤʙʦʮʠʪʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʠ ʧʨʠʤʝ-

ʥʝʥʠʠ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʦʡ ʥʘʩʘʜʢʠ ʢ ʩʚʝ-

ʪʦʚʦʤʫ ʤʠʢʨʦʩʢʦʧʫ [8]. ʉʪʘʪʝʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦ-

ʱʠ ʧʨʛʨʘʤʤ MicrosoftExcel. ɼʘʥʥʳʝ ʩʯʠʪʘ-

ʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ, ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʨ<0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʜʝʨ-

ʞʘʥʠʝ ʜʠʩʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʣʷʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʬʘʟʳ 

ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʠʩʧʳʪʳʚʘʣʦ ʪʝʥʜʝʥ-

ʮʠʶ ʢ ʨʦʩʪʫ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫ ʥʠʭ 

ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʩʫʤʤʳ ʘʢʪʠʚʥʳʭ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʝʡ ʪʨʦʤʙʦʮʠʪʦʚ ʥʘ 20,0 %.  

ʂʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʦ ʜʚʠʞʫʱʠʭʩʷ ʚ 

ʢʨʦʚʠ ʤʝʣʢʠʭ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʪʨʦʤʙʦʮʠʪʦʚ ʪʘʢʞʝ ʠʩʧʳʪʳʚʘʣʠ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʥʠʞʝʥʠʝ. 

ʄʦʞʥʦ ʜʫʤʘʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʫʜʣʠ-

ʥʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʟʚʠʪʠʷ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤ-

ʙʦʮʠʪʦʚ ʫ ʪʝʣʷʪ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʬʘʟʝ ʤʦ-

ʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʣʝ-

ʞʠʪ ʥʘʡʜʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ 

ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʪʨʦʤʙʦʢʩʘʥʘʥʘ. ʅʘ ʵʪʦ ʫʢʘ-

ʟʳʚʘʣʦ ʩʥʠʞʝʥʠʝ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʚ 

ʧʨʦʩʪʦʡ ʧʨʦʩʴʙʝ ʧʝʨʝʥʦʩʘ (ʟʘ 30 ʩʫʪʦʢ ʦʥ-

ʪʦʛʝʥʝʟʘ 21,4Ñ0,12 %). ʕʪʦ ʠʤʝʣʦ ʚ ʩʚʦʝʡ 

ʦʩʥʦʚʝ ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʪʝʣʷʪ ʧʦʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʦʙʦʠʭ ʵʥʟʠʤʦʚ ʨʝʘʣʠ-

ʟʫʶʱʠʭ ʝʛʦ ʩʠʥʪʝʟ ï ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ ʠ 

ʪʨʦʤʙʦʢʩʘʥʩʠʥʪʝʪʘʟʳ.  

ʆʙ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʚʦʛʦ ʬʝʨʤʝʥʪʘ 

ʩʫʜʠʣʠ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʩʪʝʧʝʥʠ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ɸʊ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʣʘʛʝʥ-

ʘʩʧʠʨʠʥʦʚʳʡ ʧʨʦʙʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʣʘ ʚ 

ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 67,0Ñ0,12 %. ʕʪʦ ʩʦ-

ʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝʤ ʩʪʝʧʝʥʠ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ɸʊ ʚ ʢʦʣʣʘʛʝʥ-ʠʤʠʜʘʟʦʣʴʥʦʡ 

ʧʨʦʙʝ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʚʳʷʩ-

ʥʠʪʴ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤ-

ʙʦʢʩʘʥʩʠʥʪʝʪʘʟʳ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʪʝʣʷʪ (ʢ 

30 ʩʫʪʢʘʤ ʜʦ 30,5Ñ0,07 %) (ʊʘʙʣ. 1).  

ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʪʨʦʤʙʦʮʠ-

ʪʘʭ ʪʝʣʷʪ ɸʊʌ ʠ ɸɼʌ ʚ ʭʦʜʝ ʚʪʦʨʦʡ ʬʘʟʳ 
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ʠʭ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴ-

ʰʘʣʦʩʴ, ʜʦʩʪʠʛʘʷ ʢ ʚʦʟʨʘʩʪʫ 30 ʩʫʪʦʢ 

4,82Ñ0,007 ʠ 2,80Ñ0,003 ʤʢʤʦʣʴ/109 ʪʨʦʤ-

ʙʦʮʠʪʦʚ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʠʭ ʩʝʢʨʝʮʠʠ ʠʟ 

ʧʣʦʪʥʳʭ ʛʨʘʥʫʣ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʪʝʯʝʥʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʩʥʠʞʘʣʘʩʴ ʥʘ 17,1 ʠ 12,3 %, 

ʜʦʩʪʠʛʘʷ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʷ 21,0Ñ0,10 ʠ 

28,4Ñ0,08 %. 

 

ʊʘʙʣʠʮʘ 1 ï ʊʨʦʤʙʦʮʠʪʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʪʝʣʷʪ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ ʤʦ-

ʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ 

ʋʯʠʪʳʚʘʝʤʳʝ  

ʧʦʢʘʟʘʪʝʣʠ 

ʊʝʣʷʪʘ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, n=42, MÑm 

11  

ʩʫʪʢʠ 

15  

ʩʫʪʢʠ 

20  

ʩʫʪʢʠ  

25  

ʩʫʪʢʠ  

30  

ʩʫʪʢʠ  

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʛʨʝ-

ʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ  

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ    

ʂɸʇ, % 

73,8Ñ0,16 73,0Ñ0,14 71,2Ñ0,09 69,5Ñ0,15 67,0Ñ0,12 

p<0,05 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʛʨʝ-

ʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ   

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ    

ʂʀʇ, %  

35,1Ñ0,10 34,5Ñ0,09 33,2Ñ0,08 32,6Ñ0,05 30,5Ñ0,07 

p<0,05 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠ-

ʪʦʚ ʚ ʧʨʦʩʪʦʡ ʧʨʦʙʝ 

ʧʝʨʝʥʦʩʘ, % 

25,6Ñ0,05 25,0Ñ0,07 24,2Ñ0,10 23,5Ñ0,09 21,4Ñ0,12 

p<0,01 

ʉʦʜʝʨʞʘʥʠʝ ɸʊʌ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ ʜʦ  

ʥʘʯʘʣʘ ʩʝʢʨʝʮʠʠ, 

ʤʢʤʦʣʴ/109 ʪʨ. 

5,26Ñ0,016 5,19Ñ0,014 5,02Ñ0,012 4,90Ñ0,009 4,82Ñ0,007 

p<0,05 

ʉʦʜʝʨʞʘʥʠʝ ɸɼʌ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ ʜʦ 

ʥʘʯʘʣʘ ʩʝʢʨʝʮʠʠ, 

ʤʢʤʦʣʴ/109ʪʨ. 

3,14Ñ0,004 3,10Ñ0,008 3,02Ñ0,006 2,94Ñ0,005 2,80Ñ0,003 

p<0,05 

ʋʨʦʚʝʥʴ ʩʝʢʨʝʮʠʠ 

ɸʊʌ,% 

24,6Ñ0,10 24,0Ñ0,07 23,2Ñ0,11 22,3Ñ0,14  

21,0Ñ0,10 

p<0,01 

ʋʨʦʚʝʥʴ ʩʝʢʨʝʮʠʠ  

ɸɼʌ,% 

31,9Ñ0,12 31,3Ñ0,13 30,2Ñ0,08 29,6Ñ0,16  

28,4Ñ0,08 

p<0,05 

ʂʦʣʠʯʝʩʪʚʦ ʜʠʩʢʦʮʠ-

ʪʦʚ, % 

85,0Ñ0,12 85,4Ñ0,18 86,2Ñ0,19 86,8Ñ0,26 87,5Ñ0,21 

ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ 

ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ 

ʬʦʨʤ, % 

15,0Ñ0,14 14,6Ñ0,12 13,8Ñ0,10 13,2Ñ0,13  

12,5Ñ0,11 

p<0,05 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ 

ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʘʛ-

ʨʝʛʘʪʦʚ, ʥʘ 100 ʩʚʦ-

ʙʦʜʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ 

2,4Ñ0,03 2,3Ñ0,06 2,3Ñ0,02 2,2Ñ0,04 

p<0,05 

2,0Ñ0,05 

p<0,05 

ʂʦʣʠʯʝʩʪʚʦ ʩʨʝʜʥʠʭ 

ʠ ʙʦʣʴʰʠʭ ʪʨʦʤʙʦʮʠ-

ʪʘʨʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʥʘ 

100 ʩʚʦʙʦʜʥʳʭ ʪʨʦʤ-

ʙʦʮʠʪʦʚ  

0,07Ñ0,018 0,06Ñ,014 0,06Ñ0,020 

p<0,05 

0,05Ñ0,016 

p<0,01 

0,05Ñ0,019 

p<0,01 

 

ʇʨʠʤʝʯʘʥʠʝ: p ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 11 

ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ. 
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ɿʘʢʣʶʯʝʥʠʝ. ʊʝʣʷʪʘʤ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ 

ʩʚʦʡʩʪʚʝʥʥʦ ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ. ʋʨʦ-

ʚʝʥʴ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠ ʚʝʩʴʤʘ ʚʳʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʛʝʤʦ-

ʮʠʨʢʫʣʷʮʠʠ ʚ ʢʘʧʠʣʣʷʨʘʭ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʫ 

ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʣʝʞʠʪ ʥʝʙʦʣʴʰʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ in vivo. ʆʩʣʘʙʣʝʥʠʝ ʝʝ 

ʫ ʪʝʣʷʪ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʪʝʯʝʥʠʝ ʬʘ-

ʟʳ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʩʦʟʜʘʸʪ ʫ ʥʠʭ ʫʩʣʦ-

ʚʠʷ ʜʣʷ ʦʧʪʠʤʫʤʘ ʢʘʧʠʣʣʷʨʥʦʡ ʧʝʨʬʫʟʠʠ ʠ 

ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚʦ ʚʩʝʭ ʪʢʘʥʷʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʦʩʥʦʚ ʠʭ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʚ ʙʫʜʫʱʝʤ. 
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ʈʝʟʶʤʝ 

 

ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʨʘʟʥʳʭ ʧʦʨʦʜ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟ-

ʣʠʯʠʷ ʧʦ ʫʨʦʚʥʶ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 48 ʪʝʣʷʪʘʭ-ʤʦʣʦʯʥʠʢʦʚ 

ʯʠʩʪʦʢʨʦʚʥʳʭ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʝ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʪʝʯʝʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʢʨʦʚʠ ʪʝʣʷʪ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʢʦʮʠʪʦʚ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʘʣʦʩʴ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ 

ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʥʠʭ ʟʘ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʥʠʟʠʣʦʩʴ ʥʘ 20,0 %, ʘ ʫʨʦʚʥʠ ʮʠʨʢʫʣʠʨʫʶ-

ʱʠʭ ʚ ʢʨʦʚʠ ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʤʘʣʳʭ ʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʫʤʝʥʴʰʘʣʦʩʴ ʥʘ 20,0 % ʠ 

ʥʘ 40,0 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʦʩʣʘʙʣʝʥʠʝʤ ʩʠʥʪʝʟʘ ʚ ʠʭ ʪʨʦʤʙʦʮʠʪʘʭ 

ʪʨʦʤʙʦʢʩʘʥʘ, ʧʦʥʠʞʝʥʠʝʤ ʚ ʢʦʣʠʯʝʩʪʚʘ ʘʜʝʥʦʟʠʥʬʦʩʬʘʪʘ ʠ ʦʩʣʘʙʣʝʥʠʝʤ ʝʛʦ ʩʝʢʨʝʮʠʠ. ɼʣʷ 
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ʛʦʣʰʪʠʥʩʢʠʭ ʪʝʣʷʪ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʦʤʙʦʮʠʪʦʚ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫ ʥʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʚʝʩʴʤʘ ʚʳʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʪʢʘʥʷʭ. ʏʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʥʝʢʦʪʦʨʳʤ ʦʩʣʘʙʣʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʦʤʙʦʮʠʪʘʨʥʳʝ ʧʨʦʮʝʩ-

ʩʳ ʘʛʨʝʛʘʮʠʠ ʠ ʩʝʢʨʝʮʠʠ. ʅʝʚʳʩʦʢʘʷ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʪʝʣʷʪ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʬʦʨʤʠʨʫʝʪ ʦʧʪʠʤʫʤ ʧʝʨʬʫʟʠʠ ʠ 

ʤʝʪʘʙʦʣʠʟʤʘ ʚʦ ʚʩʝʭ ʠʭ ʪʢʘʥʷʭ, ʯʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʜʘʥʠʷ 

ʦʩʥʦʚ ʜʣʷ ʙʫʜʫʱʝʡ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʪʦʡ ʧʦʨʦʜʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

 

PHYSIOLOGICAL PARAMETERS OF INTRAVASCULAR PROPERTIES OF PLATELETS OF 

HOLSTEIN CALVES DURING THE PHASE OF MILK FEEDING 

 

Vorobyeva N.V., Medvedev I.N. 

Summary 

 

There is reason to believe that in cattle of different breeds, there are differences in the level 

of platelet activity.  The work was performed on 48 purebred milkman calves in Holstein breed.  

During the study, biochemical, hematological and statistical research methods were applied.  Dur-

ing observation in the blood of calves, the number of discocytes increased slightly.  The total num-

ber of active platelets for them during the phase of milk supply decreased by 20.0%, and the levels 

of platelet aggregates circulating in the blood of small and large sizes decreased by 20.0% and 

40.0%, respectively.  This was accompanied by a weakening of the synthesis of thromboxane in 

their platelets, a decrease in the amount of adenosine phosphate in them, and a weakening of its se-

cretion.  It is clear that Holstein calves in the phase of milk nutrition are characterized by a high 

functional perfection of the hemostatic properties of platelets. This provides them with physiologi-

cally very favorable conditions for microcirculation in their tissues.  This is ensured in them by a 

certain weakening of the activity of mechanisms providing platelet aggregation and secretion pro-

cesses.  It is clear that the low intravascular activity of platelets in calves of the Holstein breed dur-

ing the milk feeding phase forms the optimum of perfusion and metabolism in all their tissues, 

which is extremely important for the rapid growth, development and creation of the foundations for 

the future high productivity of this breed of cattle. 
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ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
1ʊʘʪʘʨʩʢʠʡ ʅʀʀɸʍʇ ʆʉʇ ʌʀʎ ʂʘʟʅʎ ʈɸʅ 
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ʇʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʢʘ ʧʨʦʪʝʠʥʘ ʚ 

ʢʦʨʤʘʭ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʪʨʦʜʫʢ-

ʮʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʛʨʦʬʠʪʦʮʝ-

ʥʦʟʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ɸʇʂ ʧʦʣʥʦʮʝʥ-

ʥʳʤ ʙʝʣʢʦʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʤʘʨʘʥʪʦʚ ʦʙ-

ʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʚʳʰʘʪʴ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʩʣʦʞʥʳʭ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ. ʕʪʘ 

ʢʫʣʴʪʫʨʘ ʨʘʟʚʠʚʘʶʪ ʙʠʦʤʘʩʩʫ, ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷ-

ʱʫʶ ʪʘʢʦʚʫʶ ʫ ʤʥʦʛʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʢʫʣʴʪʫʨ.  ʂʫʣʴʪʫʨʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʤʘ-

ʨʘʥʪʘ ʚ ʤʝʩʪʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘ-

ʥʠʷ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘʢʘʧ-

ʣʠʚʘʶʪ ʤʥʦʛʦ ʙʝʣʢʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʣʠʟʠʥʘ ʠ ʤʝʪʠʦʥʠʥʘ, ʢʦʪʦʨʳʡ ʧʨʝʚʦʩʭʦʜʠʪ 

ʧʦ ʢʘʯʝʩʪʚʫ ʙʝʣʦʢ ʩʦʠ ʠ ʜʨʫʛʠʭ ʙʦʙʦʚʳʭ. 

ʇʦʩʢʦʣʴʢʫ, ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦ-

ʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʨʝʘ-

ʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʷ ʚ ʙʝʣʢʦʚʦʤ ʢʦʤ-

ʧʣʝʢʩʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʜʘʧʪʘʮʠʠ ʘʤʘʨʘʥʪʦ-

ʚʳʭ ʚ ʥʦʚʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘ-

ʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ 

[3, 4]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ 

ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

ʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʬʠʪʦʤʘʩʩʳ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦ ʚʘʞʥʳʭ ʚʠʜʦʚ ʘʤʘʨʘʥʪʘ, ʠʥʪʨʦʜʫ-

ʮʠʨʫʝʤʳʭ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ (ʈʝʩʧʫʙ-

ʣʠʢʘ ʊʘʪʘʨʩʪʘʥ). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʠ ʜʚʘ 

ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʨʦʜʘ Amarantus L.: A. cru-

entus L. ʠ A. Mantʝgazzianus Passerini. ʈʘʩ-

ʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ 

(ʜʝʣʷʥʢʠ ʧʣʦʱʘʜʴʶ 10,5 ʤ2). ʌʝʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ 

ʤʝʪʦʜʠʢʫ ɹʝʡʜʝʤʘʥ [1]. ʇʦʣʫʯʝʥʠʝ ʙʝʣʢʦ-

ʚʦ-ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ (ɹɸʂ) 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʪʝʨʤʦʢʦʘ-

ʛʫʣʷʮʠʝʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʢʦʘʛʫʣʷʮʠʝʡ. ɺʳ-

ʜʝʣʝʥʠʝ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ï ʠʟ ʨʘʩʪʝʥʠʡ ʠ 

ɹɸʂ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ 

ʆʩʙʦʨʥʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʣʢʦʚʦʛʦ ʘʟʦʪʘ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʂʴʝʣʴʜʘʣʶ. ʉʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʚʦ ʬʨʘʢʮʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ 

ʃʦʫʨʠ [4]. ɼʣʷ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʧʨʦʙ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ɹʨʵʜʬʦʨʜʘ. ɸʤʠʥʦʢʠʩ-

ʣʦʪʥʳʡ ʘʥʘʣʠʟ ʙʝʣʢʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʤʠ-

ʥʦʢʠʩʣʦʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ɸɸɸ-339. ʉʦ-

ʜʝʨʞʘʥʠʝ ʪʨʠʧʪʦʬʘʥʘ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢ-

ʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ. ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥ-

ʥʦʩʪʴ ʙʝʣʢʦʚ ʦʮʝʥʠʚʘʣʠ, ʚʳʯʠʩʣʷʷ ʘʤʠʥʦ-

ʢʠʩʣʦʪʥʳʡ ʩʢʦʨ. ʕʣʝʢʪʨʦʬʦʨʝʟ ʙʝʣʢʦʚ ʬʠ-

ʪʦʤʘʩʩʳ ʘʤʘʨʘʥʪʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʃʝʤʣʠ 

(ʆʩʪʝʨʤʘʥ, 1981), ʛʝʣʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʠʩʴ 

ʧʫʪʝʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘ ʧʣʘʥʰʝʪʥʦʤ ʩʢʘʥʝ-

ʨʝ çMustecè. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʣʘʛʦʡ ʚʝʛʝ-

ʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʦʢʘ-

ʟʘʪʝʣʶ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

(ɻʊʂ) [2].  

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 5-ʪʠ ʧʦʚʪʦʨʥʦ-

ʩʪʷʭ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

Origin 4.1 (ɻʝʨʤʘʥʠʷ), ʧʨʠʥʠʤʘʷ ʢʨʠʪʝʨʠʡ 

ʈ<0,05 ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟ-
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ʥʠʮʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʝʛʝ-

ʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʘʤʘʨʘʥʪʘ ʚ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 4-5 

ʤʝʩʷʮʝʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʠʟʫ-

ʯʘʝʤʳʭ ʚʠʜʦʚ ʘʤʘʨʘʥʪʘ ʨʘʟʣʠʯʥʘ. ʊʘʢ, ʫ  

A. Mantegazzianus Passerini ʦʥ ʙʦʣʝʝ ʧʨʦ-

ʜʦʣʞʠʪʝʣʝʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʚ ʩʦʦʙʱʝʩʪʚʝ ʠʥʪʨʦʜʫʮʠʨʫʝʤʦʛʦ 

ʚʠʜʘ A. Mantegazzianus Passerini ʥʝ ʙʦʣʝʝ 

25 % ʨʘʩʪʝʥʠʡ ʧʨʦʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʬʘʟʳ 

ʦʥʪʦʛʝʥʝʟʘ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ (70-75 %) ʦʩʦ-

ʙʝʡ ʵʪʦʛʦ ʚʠʜʘ ʧʨʦʭʦʜʠʪ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ, ʥʘʭʦʜʷʩʴ ʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʬʘʟʝ. ɺ 

ʩʠʣʫ ʨʘʟʣʠʯʠʡ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫ-

ʝʤʳʝ ʚʠʜʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʨʘʚʥʳʭ ʧʦ-

ʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʳʚʘʶʪ ʥʝʦʜʠʥʘʢʦ-

ʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʙʠʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʙʝʣʢʦʚ ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʬʨʘʢʮʠʡ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝ-

ʣʷʶʱʝʝ ʠʭ ʩʚʦʡʩʪʚʘ. ɸʥʘʣʠʟ ʬʨʘʢʮʠʦʥʥʦ-

ʛʦ ʩʦʩʪʘʚʘ ʙʝʣʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʣʠʯ-

ʥʳʭ ʦʨʛʘʥʦʚ ʘʤʘʨʘʥʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʯʝ-

ʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʙʝʣʢʦʚ ʣʠʩʪʴʝʚ ʠ ʙʫʪʦʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʝʛʢʦ-

ʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ, ʩʫʤʤʘ ʢʦʪʦʨʳʭ ʩʦ-

ʩʪʘʚʣʷʝʪ 80 %. ɺ ʢʦʨʥʷʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ï 63 %, ʘ ʚ ʩʪʝʙʣʷʭ ï 58 %.  

ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʙʝʣʢʦʚʳʭ 

ʬʨʘʢʮʠʡ ʘʤʘʨʘʥʪʘ ʚ ʦʥʪʦʛʝʥʝʟʝ ʚ ʨʘʟʥʳʝ 

ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʠʤʝʝʪ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʋ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʚʠʜʦʚ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʩʪʚʦʨʠʤʳʭ 

ʙʝʣʢʦʚ ʥʘ ʚʩʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʬʨʘʢʮʠʝʡ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ. ɼʦʣʷ 

ʙʝʣʢʦʚ ʩʦʣʝʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ ʤʘʢʩʠ-

ʤʘʣʴʥʘ ʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʬʘʟʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʝ ï ʧʣʦʜʦ-

ʥʦʰʝʥʠʝ. ɼʦʣʷ ʙʝʣʢʦʚ ʩʧʠʨʪʦʨʘʩʪʚʦʨʠʤʦʡ 

ʬʨʘʢʮʠʠ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚʜʚʦʝ. ɼʦʣʷ ʙʝʣʢʦʚ 

ʱʝʣʦʯʝʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ ʚ ʦʥʪʦʛʝʥʝʟʝ 

ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘ-

ʥʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʥʠ-

ʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ, ʚ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʫ A. cruentus ʜʦʣʠ ʣʝʛ-

ʢʦʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʥʘ ʚʩʝʭ ʬʘʟʘʭ ʨʘʟ-

ʚʠʪʠʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʩʧʠʨʪʦ- ʠ 

ʱʝʣʦʯʝʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʙʝʣʢʦʚ 

A. Mantegazzianus Passerini ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 

ʇʨʠʯʠʥʳ ʪʘʢʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʚʠʜʳ ʠʤʝʶʪ 

ʨʘʟʥʳʝ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʢ 

ʨʘʟʥʳʤ ʛʨʫʧʧʘʤ ʧʦ ʭʘʨʘʢʪʝʨʫ ʬʦʪʦʩʠʥʪʝʟʘ 

[7].  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʠʧʝʧʪʠʜʥʳʭ 

ʩʧʝʢʪʨʦʚ ʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʥʝ ʚʳʷʚʠʣʦ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʥʘʙʦʨʝ ʩʫʤʤʘʨ-

ʥʳʭ ʙʝʣʢʦʚ ʠ ʙʝʣʢʦʚ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ 

ʬʨʘʢʮʠʠ. ʆʜʥʘʢʦ ʩʨʘʚʥʝʥʠʝ ʧʨʦʬʠʣʝʡ ʦʧ-

ʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʪʨʝʢʦʚ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʙ ʧʦʟʚʦʣʠʣʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʫ A. Man-

tegazzianus Passerini ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚʠʜʦ-

ʩʧʝʮʠʬʠʯʥʳʡ ʧʦʣʠʧʝʧʪʠʜ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʦʡ ʦʢʦʣʦ 95 kDa. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʙʝʣʢʘ ʟʘʚʠ-

ʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʙʝʣʢʦʚʦʤ ʢʦʤʧʣʝʢʩʝ 

ʥʝʟʘʤʝʥʠʤʳʭ ʠ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʋ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ: ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʚʩʝʭ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ 

(ʅɸʂ) ʚʳʰʝ ʫ A. Mantegazzianus Passerini 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ A. cruentus. ʅʘʠʙʦʣʴʰʠʝ 

ʨʘʟʣʠʯʠʷ ʦʪʤʝʯʘʣʠ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʪʠʦʥʠ-

ʥʘ, ʘʨʛʠʥʠʥʘ ʠ ʣʠʟʠʥʘ. ʉʦʜʝʨʞʘʥʠʝ ʜʨʫʛʠʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʫ 

ʦʙʦʠʭ ʚʠʜʦʚ, ʣʠʙʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ 

A. cruentus. ʉʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʭʦʨʦʰʝʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʚʩʝʭ 

ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʘʤʘʨʘʥʪʘ.  

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʙʦʣʝʝ 

ʟʘʤʝʪʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʦʙʱʝʤ ʢʦʤʧʣʝʢʩʝ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩ-

ʣʦʪ. ʊʘʢ, ʜʦʣʷ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʩʝ-

ʨʠʥʘ, ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʧʨʦʣʠʥʘ, 

ʘʣʘʥʠʥʘ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 20, 10, 19, 20 ʠ    

14 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʣʠʥʘ (ʥʘ 73 %), ʛʣʫʪʘ-

ʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʥʘ 40 %) ʠ ʘʨʛʠʥʠʥʘ (ʥʘ 

30 %). ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʣʠʥʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʝʟʝʨʚ 

ʢʣʝʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ [8].  
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ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʝʛʝʪʘʮʠʷ ʘʤʘʨʘʥʪʘ 

ʧʨʦʪʝʢʘʝʪ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʢʣʠʤʘʪʘ, ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʠʟʫʯʠʪʴ 

ʚʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʚʳʭʦʜ ʙʝʣ-

ʢʦʚ ʬʨʘʢʮʠʠ 1 ʠ 2 [6]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘ-

ʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʩʩʦʚʦʡ ʢʦʘʛʫʣʷʮʠʠ 

ʙʝʣʢʦʚ ʬʨʘʢʮʠʡ 1 ʠ 2 ʘʤʘʨʘʥʪʘ ʩʜʚʠʛʘʝʪʩʷ. 

ʊʘʢ, ʫ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʩʨʝʜʥʠʤ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʤ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʙʝʣʢʦʚ ʢʦʘʛʫʣʠʨʫʝʪ ʚ 

ʠʥʪʝʨʚʘʣʝ 50-55 Áʉ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚ 

ʩʫʭʫʶ ʠ ʞʘʨʢʫʶ ʧʦʛʦʜʫ (ʩ ɻʊʂ 0,5) ʵʢʩ-

ʪʨʘʢʪ ʥʝʦʙʭʦʜʠʤʦ ʥʘʛʨʝʚʘʪʴ ʜʦ 62-65 Áʉ.  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʠʧʝʧʪʠʜʥʳʭ 

ʩʧʝʢʪʨʦʚ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠʩʩʣʝʜʫʝʤʳʝ ʚʠʜʳ ʨʝʘʛʠʨʫʶʪ ʩʠʥ-

ʪʝʟʦʤ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʙʝʣʢʦʚ. ʋ A. 

cruentus ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʦʣʦʩ 

ʚ ʜʠʘʧʘʟʦʥʝ 12-30 kDa, ʫ A. Mantegazzianus 

Passerini ʵʪʦʪ ʩʧʝʢʪʨ ʰʠʨʝ ï ʦʪ 12 ʜʦ 50 

kDa.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʝʣʢʦ-

ʚʳʭ ʤʦʣʝʢʫʣ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ 

ʠ ʚ ʬʦʥʜʝ ʘʤʠʥʦʢʠʩʣʦʪ, ʧʦʟʚʦʣʷʶʪ ʘʤʘ-

ʨʘʥʪʫ ʤʝʥʷʪʴ ʫʨʦʚʝʥʴ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʚʦʠʭ ʙʝʣʢʦʚ, ʧʦʜʜʝʨʞʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʝʞʜʫ ʥʠʤ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʚʠʜʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʘʤʘʨʘʥʪʘ ʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ ʩʝʚʝʨʘ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʚ ʙʝʣʢʘʭ ʬʠʪʦʤʘʩʩʳ A. cruentus ʠ A. 

ʄantegazzianus Passerini ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ 

ʬʨʘʢʮʠʡ (ʦʪ 60 ʜʦ 80 %) ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ɺʠʜʦ-

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʨʝʘʢʮʠʠ ʙʝʣʦʢʩʠʥʪʝʟʠʨʫ-

ʶʱʝʡ ʩʠʩʪʝʤʳ ʣʠʩʪʴʝʚ ʘʤʘʨʘʥʪʘ ʥʘ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʫ A. cru-

entus ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʟʘʤʝʪʥʦʤ ʩʥʠʞʝʥʠʠ 

ʜʦʣʠ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ ʙʝʣʢʦʚ ʚ 

ʦʥʪʦʛʝʥʝʟʝ ʠ ʧʦʚʳʰʝʥʠʠ ʜʦʣʠ ʣʝʛʢʦʨʘʩ-

ʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʧʨʠ ɻʊʂ 0,5. ʕʢʦʣʦʛʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʙʝʣʢʦʚ ʫ A. Mantegazzianus Pas-

serini ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳ. ʇʝʨʝʨʘʩʧʨʝʜʝʣʝ-

ʥʠ̫, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ʨʘʩʪʚʦʨʠ-

ʤʳʭ ʙʝʣʢʦʚ ʠ ʬʦʥʜʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʨʘʟʥʳʝ 

ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ, ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦ-

ʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʙʝʣʢʦʚ ʘʤʘʨʘʥʪʘ, ʥʦ 

ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʝʛʦ ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ.  
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ʕʂʆʃʆɻʆ-ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʌʀʊʆʄɸʉʉʓ ɸʄɸʈɸʅʊɸ ʇʈʀ 

ʀʅʊʈʆɼʋʂʎʀʀ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸʊɸʈʉʊɸʅ 

 

ɻʘʩʠʤʦʚʘ ɻ.ɸ., ɼʝʛʪʷʨʝʚʘ ʀ.ɸ. 

ʈʝʟʶʤʝ 

 

ʀʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʬʦʨʤ ʙʝʣʢʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʜʚʫʭ ʚʠʜʦʚ 

ʘʤʘʨʘʥʪʘ ʚ ʦʥʪʦʛʝʥʝʟʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠ-

ʦʜʳ ʧʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʥʘ ʬʨʘʢʮʠʦʥʥʫʶ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʫʶ ʩʪʨʫʢʪʫ-

ʨʫ ʙʝʣʢʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʘʤʘʨʘʥʪʘ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʘʤʘʨʘʥʪʘ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʚ ʙʝʣʢʘʭ ʬʠʪʦʤʘʩʩʳ A. cruentus ʠ A. ʄantegazzianus Passerini ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ (ʦʪ 60 ʜʦ 80 %) ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʟʘʤʝ-

ʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ɺʠʜʦʩʧʝʮʠʬʠʯʥʦʩʪʴ ʨʝʘʢʮʠʠ ʙʝʣʦʢʩʠʥʪʝʟʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʣʠʩʪʴʝʚ 

ʘʤʘʨʘʥʪʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʫ A. cruentus ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʟʘʤʝʪʥʦʤ ʩʥʠ-

ʞʝʥʠʠ ʜʦʣʠ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ ʙʝʣʢʦʚ ʚ ʦʥʪʦʛʝʥʝʟʝ ʠ ʧʦʚʳʰʝʥʠʠ ʜʦʣʠ ʣʝʛʢʦʨʘʩ-

ʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʧʨʠ ɻʊʂ 0,5. ʕʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʙʝʣʢʦʚ ʫ A. Mantegazzianus Passerini ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳ. ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʚ ʢʦʤʧʣʝʢʩʝ ʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʠ ʬʦʥʜʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʨʘʟʥʳʝ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʛʦʜʳ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʙʝʣʢʦʚ 

ʘʤʘʨʘʥʪʘ, ʥʦ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʝʛʦ ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

  

ECOLOGICAL AND PHYSIOLOGICAL FEATURES OF THE PHYTOMASS OF AMARANTH 

IN INTRODUCTION IN THE REPUBLIC OF TATARSTAN 

 

Gasimova G.A., Degtyareva I.A. 

Summary 

 

The dynamics of the distribution of soluble forms of the green mass protein of two types of 

amaranth in ontogenesis was studied. The influence of weather conditions during vegetation periods 

with the introduction in the Republic of Tatarstan on the fractional and amino acid structure of ama-

ranth green mass protein is analyzed. When amaranth is cultivated under new conditions, it is re-

vealed that the proteins of the phytomass A. cruentus and A. Mantegazzianus Passerini mainly ac-

cumulate readily soluble fractions (from 60 to 80%) with a high content of irreplaceable amino ac-

ids. The species specificity of the reaction of the protein synthesizing system of amaranth leaves on 

the influence of environmental factors in A. cruentus is manifested in a noticeable decrease in the 

proportion of easily soluble protein fractions in ontogenesis and an increase in the proportion of 

soluble proteins with SCC 0.5. Ecological and physiological changes in the fractional composition 

of proteins in A. Mantegazzianus Passerini are less significant. The redistributions that occur in the 

complex of soluble proteins and the amino acid pool at different meteorological conditions do not 

have a significant effect on the biological value of amaranth proteins, but are part of its adaptive 

mechanisms of environmental sustainability. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʫʩ ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʇʎʈ-ʈɺ ʩ ʬʣʫʦʨʝʩ-

ʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʝʡ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

Keywords: bovine parainfluenza virus type 3, RT-PCR with fluorescence detection, labora-

tory diagnostics 

 

ʈʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʣʦʜ-

ʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚʳʟʳʚʘʝʤʳʝ 

ʚʠʨʫʩʘʤʠ ʧʘʨʘʛʨʠʧʧʘ-3, ʜʠʘʨʝʠ, ʠʥʬʝʢʮʠ-

ʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦ-

ʩʠʥʮʠʪʠʘʣʴʥʦʡ ʙʦʣʝʟʥʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ. [1, 5]. ʅʘʠʙʦʣʝʝ ʪʷ-

ʞʝʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʨʝʜʠ ʵʪʠʭ ʠʥʬʝʢʮʠʡ 

ʚʳʟʳʚʘʝʪ ʚʠʨʫʩ ʇɻ-3. 

ɺʠʨʫʩ ʧʘʨʘʛʨʠʧʧʘ- 3 (ʇɻ-3) ʢʨʫʧʥʦ-

ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

Paramyxoviridae [9]. ɻʝʥʦʤ ʚʠʨʫʩʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʦʜʥʦʥʠʪʝʚʦʡ ʥʝʬʨʘʛʤʝʥʪʠʨʦʚʘʥ-

ʥʦʡ ʈʅʂ ʥʝʛʘʪʠʚʥʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʨʘʟʤʝ-

ʨʦʤ ʧʦʨʷʜʢʘ 15500 ʦʩʥʦʚʘʥʠʡ. ɹʝʣʢʠ ʚʦʟ-

ʙʫʜʠʪʝʣʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʛʝʥʦʤʥʦʡ 

ʈʅʂ, ʦʙʨʘʟʫʶʪ ʚʠʨʫʩʥʳʡ ʥʫʢʣʝʦʢʘʧʩʠʜ 

[3]. 

ʇʘʨʘʛʨʠʧʧ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ (ʠʥʬʝʢʮʠʦʥʥʳʡ ʙʨʦʥʭʠʪ, ʙʨʦʥ-

ʭʦʧʥʝʚʤʦʥʠʷ, ʦʩʪʨʳʡ ʢʘʪʘʨ ʚʝʨʭʥʠʭ ʜʳʭʘ-

ʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʠʭʦʨʘʜʢʘ, 

ʧʘʨʘʠʥʬʣʫʵʥʮʘ-3) ï ʦʩʪʨʦʝ ʢʦʥʪʘʛʠʦʟʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʣʦʜʥʷʢʘ ʜʦ 6-ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʢʘʪʘʨʘʣʴʥʦ-

ʛʥʦʡʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʣʠʭʦʨʘʜʢʦʡ, ʦʙʱʠʤ ʫʛʥʝʪʝʥʠʝʤ, ʧʨʠʩʪʫ-

ʧʘʤʠ ʩʫʭʦʛʦ, ʙʦʣʝʟʥʝʥʥʦʛʦ ʢʘʰʣʷ, ʢʘʪʘ-

ʨʘʣʴʥʳʤ ʢʦʥʲʶʥʢʪʠʚʠʪʦʤ [2, 4]. ʂʨʦʤʝ 

ʪʦʛʦ, ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʧʘʨʘʛʨʠʧʧ-3 

ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʘʙʦʨʪʦʚ [8]. 

ʉʣʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟ-

ʟʘ ʧʦʩʪʦʷʥʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʪʝʯʝʥʠʷ ʙʦ-

ʣʝʟʥʠ (ʦʩʣʦʞʥʝʥʠʝ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ, ʩʪʘ-

ʬʠʣʦʢʦʢʢʦʟʦʤ, ʧʘʩʪʝʨʝʣʣʸʟʦʤ) [6]. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚʦʟʙʫʜʠ-

ʪʝʣʷ ʙʦʣʝʟʥʠ ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘ-

ʪʦʛʦ ʩʢʦʪʘ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʚʳ-

ʜʝʣʝʥʠʷ ʚʠʨʫʩʘ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ (ʟʦʣʦʪʦʡ 

ʩʪʘʥʜʘʨʪ), ʚʠʨʫʩ ʚʳʟʳʚʘʝʪ ʪʠʧʠʯʥʳʡ ʮʠ-

ʪʦʧʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʠʥ-

ʮʠʪʠʷ ʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ 

[11]. ʄʦʣʝʢʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʇɻ-3, ʷʚʣʷʝʪʩʷ ʇʎʈ 

ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠ-

ʝʡ [10, 7]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧ-

ʥʦʡ ʨʝʘʢʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (ʇʎʈ-ʈɺ) 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤʳ çʇʎʈ-

ʧʘʨʘʛʨʠʧʧ-3 ʂʈʉ-ʬʘʢʪʦʨè ʚ ʜʠʘʛʥʦʩʪʠʢʝ 

ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʚʠʨʫʩʥʳʝ ʰʪʘʤʤʳ: 

- çSF-4è ï ʨʝʬʝʨʝʥʪʥʳʡ ʰʪʘʤʤ ʚʠ-

ʨʫʩʘ ʇɻ-3, ʠʥʬʝʢʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 

ʧʝʨʝʚʠʚʘʝʤʳʭ ʣʠʥʠʷʭ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ 

ʣʝʛʢʦʛʦ ʵʤʙʨʠʦʥʘ ʢʦʨʦʚʳ (ʃʕʂ) - 7,25 ʢʛ 

ʊʎɼ 50 / ʤʣ. 

- çʇʊʂ-45/86è ï ʚʘʢʮʠʥʥʳʡ ʰʪʘʤʤ 

ʚʠʨʫʩʘ ʇɻ-3, ʠʥʬʝʢʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 
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ʧʝʨʝʚʠʚʘʝʤʦʡ ʣʠʥʠʠ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʃʕʂ 

- 6,75 ʣʛ ʊʎɼ 50 / ʤʣ. 

- çʃɼ-9è ï ʚʠʨʫʩʥʳʡ ʠʟʦʣʷʪ, ʚʳʜʝ-

ʣʝʥʥʳʡ ʠʟ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʚʟʷʪʦʛʦ ʦʪ ʙʦʣʴʥʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʟʘʙʦ-

ʣʝʚʘʥʠʝʤ ʪʝʣʝʥʢʘ, ʠʥʬʝʢʮʠʦʥʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʥʘ ʧʝʨʝʚʠʚʘʝʤʦʡ ʣʠʥʠʠ ʢʫʣʴʪʫʨʳ 

ʢʣʝʪʦʢ ʃʕʂ - 6,25 ʢʛ ʊʎɼ 50 / ʤʣ. 

ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʙʦʨʘ çʇʎʈ-ʧʘʨʘʛʨʠʧʧ-3 ʂʈʉ-ʬʘʢʪʦʨè, 

ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʆʆʆ 

çɺɽʊ ʌɸʂʊʆʈè, ʄʦʩʢʚʘ-ʊʨʦʠʮʢ) ʥʘ ʘʤ-

ʧʣʠʬʠʢʘʪʦʨʝ ɼʊ-96 (çɼʅʂ-ʪʝʭʥʦʣʦʛʠʷè, 

ʈʦʩʩʠʷ). 

ɺʳʜʝʣʝʥʠʝ ʈʅʂ ʚʦʟʙʫʜʠʪʝʣʷ ʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʙʦʨʘ çɼʅʂ / ʈʅʂ-ʩ-

ʬʘʢʪʦʨè (ʆʆʆ çɺɽʊ ʌɸʂʊʆʈè, ʄʦʩʢʚʘ-

ʊʨʦʠʮʢ). 

ɼʣʷ ʵʢʩʪʨʘʢʮʠʠ ʈʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ 

50 ʤʢʣ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ 

ʧʨʦʮʝʩʩʘ ʘʤʧʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ 

10 ʤʢʣ ʚʳʜʝʣʝʥʥʦʡ ʈʅʂ ʧʨʠ ʦʙʱʝʤ ʦʙʲʸ-

ʤʝ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ 25 ʤʢʣ. 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʇʎʈ-ʈɺ ʩ ʬʣʫʦʨʝʩ-

ʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʝʡ ʥʝʦʙʭʦʜʠʤʘ ʜʚʫʭʮʝʧʦ-

ʯʝʯʥʘʷ ɼʅʂ, ʧʦʵʪʦʤʫ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʠ-

ʨʫʩʘ ʧʨʘʛʨʠʧʧʘ-3 ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʝ ʤʦʣʝʢʫʣʳ ʈʅʂ ʚʦʟʙʫʜʠʪʝʣʷ ʚ 

ɼʅʂ ʧʫʪʸʤ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ. 

ʆʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʠ ʘʤʧʣʠʬʠ-

ʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʨʝʞʠʤʫ, ʦʧʠʩʘʥ-

ʥʦʤʫ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʊʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʡ ʨʝʞʠʤ ʘʤʧʣʠʬʠʢʘʮʠʠ ʥʘ ɼʊ-96. 

 ̄ʧ/ʧ ʊʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʡ ʨʝʞʠʤ ʏʠʩʣʦ ʮʠʢʣʦʚ 

1 55ʦʉ-15ʤʠʥʫʪ (ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ) 1 

2 95ʦʉ-5ʤʠʥ 1 

3 

95ʦʉ-20ʩʝʢ 

45 58ʦʉ-30ʩ, ʜʝʪʝʢʮʠʷ ʅɽʍ, ʉʫ5 

72ʦʉ-20ʩʝʢ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʢʨʠʚʳʭ ʥʘʢʦʧʣʝʥʠʡ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ 

ʩʠʛʥʘʣʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʧʨʠʙʦʨʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʢ ʧʨʠʙʦʨʫ. 

ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʇʎʈ-ʈɺ ʧʨʦʚʦʜʠ-

ʣʠ ʧʦ ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʢʨʠʚʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʧʦʨʦʛʦ-

ʚʦʡ ʣʠʥʠʠ. ʅʘ ʨʠʩʫʥʢʘʭ 1, 2, 3 ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʛʨʘʬʠʢʠ ʘʤʧʣʠʬʠʢʘ-

ʮʠʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, 

ʚʩʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʥʘʤʠ ʧʨʦʙʳ, ʢʘʢ ʠ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʦʢʘʟʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʤʠ, ʪ.ʝ ʧʦʢʘʟʘʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʚʠʨʫʩʘ ʧʘ-

ʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦ ʬʣʫʦʨʦʬʦʨʫ ʅɽʍ ʠʟʦʣʷʪʘ çʃɼ-9è ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-

3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
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ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦ ʬʣʫʦʨʦʬʦʨʫ ʅɽʍ ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤʤʘ çʇʊʂ 45/86è 

ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦ ʬʣʫʦʨʦʬʦʨʫ ʅɽʍ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʤʘ çSF-4è ʚʠʨʫ-

ʩʘ ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

ʊʘʙʣʠʮʘ 2 - ɸʥʘʣʠʟ ʧʦ ʥʦʤʝʨʫ ʮʠʢʣʘ ʧʦ ʚʠʜʘʤ ʰʪʘʤʤʘ 

ˉ ʧ/ʧ 
ʐʪʘʤʤ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʉʊ ʂʘʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ 

1 ɺʠʨʫʩʥʳʡ ʠʟʦʣʷʪ 

çʃɼ-9è 

 

ʂ- - - 

ʆʙʨʘʟʝʮ 13,0 + 

ʂ+ 23,1 + 

2 ɺʘʢʮʠʥʥʳʡ 

ʰʪʘʤʤ çʇʊʂ 

45/86è 

ʂ- - - 

ʆʙʨʘʟʝʮ 12,1 + 

ʂ+ 20,4 + 

3 ʈʝʬʝʨʝʥʪʥʳʡ 

ʰʪʘʤʤ çSF-4è  

ʂ- - - 

ʆʙʨʘʟʝʮ 14,7 + 

ʂ+ 21,0 + 
 

ʇʨʠʤʝʯʘʥʠʝ: ʂ- ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ʂ+ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ; ʉʊ ï ʥʦʤʝʨ ʮʠʢʣʘ 

 


