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Памятные даты ученых академии в 2020 году 

 

170 лет со дня рождения исполняется: 

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 лет: 

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. 
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110 лет: 

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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САНИТАРНО-БАКТЕРИОЛОГИЧЕСКАЯ ОЦЕНКА ВОЗДУШНОЙ СРЕДЫ 

ПТИЧНИКА 

 

Абдурагимова Р.М. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, Майорова Т.Л. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ,  

Мусиев Д.Г. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ, Азаев Г.Х. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ, 

 Гунашев Ш.А. ïʢ.ʚ.ʥ., ʜʦʮʝʥʪ, Джабарова Г.А. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ,  

Цахаева Р.О. ï ʩʦʠʩʢʘʪʝʣʴ 

 

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

ʣʘʪʦʚʘè  

 

Ключевые слова: 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. 

Материал и методы исследований. 

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 
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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.  

Результаты исследований. 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.   

Заключение. 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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ИЗМЕНЕНИЕ АЛЛЕЛОТИПОВ ГЕНА BОLA-DRB3  

У КОРОВ – БРУЦЕЛЛОНОСИТЕЛЕЙ АУЛИЕКОЛЬСКОЙ  

ПОРОДЫ КАЗАХСТАНА  

 

Адамбаева А.А.1 ï ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, Нам И.Я. ï ʜ.ʙ.ʥ.,  

Заякин В.В.2 ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, Ахмедов Р.Б.2 ï ʘʩʧʠʨʘʥʪ, Кобозева М.С.2 ï ʘʩʧʠʨʘʥʪ, 

Султанов А.А.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 

 

Ключевые слова: 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 
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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.  

Материал и методы исследова-

ний. 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.  

Результаты исследований. 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
҈

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

ʠ ʙʨʫʮʝʣʣʦʥʦʩʠʪʝʣʝʡ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ 

 

Заключение. 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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НАУЧНОЕ ОБОСНОВАНИЕ ПРИМЕНЕНИЯ ДРОЖЖЕВОГО ПРОБИОТИКА В 

КОМПЛЕКСЕ С ФЕРМЕНТОМ В КОРМЛЕНИИ УТОК 

 

Аксаков Д.В. ï ʘʩʧʠʨʘʥʪ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

Ключевые слова: ʢʦʨʤʣʝʥʠʝ, ʫʪʷʪʘ, ʞʠʚʘʷ ʤʘʩʩʘ, ʩʦʭʨʘʥʥʦʩʪʴ, ʧʨʦʙʠʦʪʠʢ ɸʢʪʠʩʘʬ, 

ʬʝʨʤʝʥʪ ʋʥʠʚʝʨʩʘʣ 

Keywords: feeding, ducklings, live weight, safety, Actisaf probiotic, enzyme Universal 

 

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. 

Материал и методы исследова-

ний. 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(***).  

Результаты исследований. 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-
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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.

 

Заключение. 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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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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ВЛИЯНИЕ СУХОГО ПТИЧЬЕГО ПОМЕТА НА РОСТ И ИСПОЛЬЗОВАНИЕ КОРМА 

У КРЫС  

 

Ахметзянова Ф.К. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, Ндайикенгурукийе Д. ï ʘʩʧʠʨʘʥʪ, 

Кашаева А.Р. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

Ключевые слова: ʢʦʨʤʣʝʥʠʝ ʢʨʳʩ, ʤʘʩʩʘ ʪʝʣʘ, ʧʨʠʨʦʩʪ, ʜʠʥʘʤʠʢʘ, ʨʘʩʭʦʜ ʢʦʨʤʘ  

Keywords: feeding rats, body weight, growth, dynamics, feed consumption 

 

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. 

Материал и методы исследова-

ний. 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. 

Результаты исследований. 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% 

 

Заключение. 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 
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ʣʝʤ.  
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ʈʝʟʶʤʝ 

 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʫʭʦʛʦ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ (ʉʇʇ) ʥʘ ʧʦ-

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. 

Материал и методы исследова-

ний. 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.  

Результаты исследований. 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 
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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.  

Заключение. 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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ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ  

ʙʝʟʦʧʘʩʥʦʩʪʠè 
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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. 

Материал и методы исследова-

ний. 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]. 

Результаты исследований. 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 

 

Заключение. 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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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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ИЗУЧЕНИЕ ТОКСИКОБИОЛОГИЧЕСКИХ СВОЙСТВ ПОТЕНЦИАЛЬНЫХ  

ПРОБИОТИЧЕСКИХ МИКРООРГАНИЗМОВ В УСЛОВИЯХ IN VITRO  

 

Валиуллин Л.Р. ï ʢ.ʙ.ʥ., ʟʘʚ. ʩʝʢʪʦʨʦʤ, Бирюля В.В.2 ï ʢ.ʙ.ʥ., ʚʝʜ. ʥʘʫʯ. ʩʦʪʨʫʜ.,  

Идиятов И.И. ï ʢ.ʙ.ʥ., ʩʪ. ʥʘʫʯ. ʩʦʪʨʫʜ., Мухаммадиев Р.С. ï ʢ.ʙ.ʥ., ʥʘʫʯ. ʩʦʪʨʫʜ.,  

Валиуллина Д.А.1 ï ʢ.ʩ-ʭ.ʥ., Рудь В.Ю.2 ï ʜ.ʬ-ʤ.ʥ., Глинушкин А.П.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 

 

Ключевые слова: 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.  

Материал и методы исследова-

ний. 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.  

Результаты исследований. 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 

КПМ-2 КПМ-10

КПМ-2 КПМ-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. 

Заключение. 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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ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

Ключевые слова: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʬʦʥʜʦʦʙʝʩ-

ʧʝʯʝʥʥʦʩʪʴ, ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʴ 

Keywords: agriculture, basic assets of production, fondoobespechennost, fondovooruzhen-

nost 

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-

https://studopedia.ru/5_50472_fondovooruzhennost.html
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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. 

Материал и методы исследова-

ний. 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. 

Результаты исследований. 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 

 

Заключение. 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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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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МОЛОЧНАЯ ПРОДУКТИВНОСТЬ КОРОВ ПРИ ИСПОЛЬЗОВАНИИ  

ЭКСПЕРИМЕНТАЛЬНОЙ МИНЕРАЛЬНО-ПРОБИОТИЧЕСКОЙ ДОБАВКИ 

 

Вафин И.Т. ï ʘʩʧʠʨʘʥʪ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

Ключевые слова: ʤʦʣʦʢʦ, ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʙʠʦʪʠʢ, ʜʦʙʘʚʢʘ, ʢʦʨʤʣʝʥʠʝ 

Keywords: milk, experiment, probiotic, supplement, feeding 

 

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.  

Материал и методы исследова-

ний. 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. 

Результаты исследований. 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

3,37 3,38 3,42 3,45

2,50

3,00

3,50

4,00

4,50

20,0

22,0

24,0

26,0

28,0

30,0

I группа (контроль) II группа III группа IV группа С
о

д
ер

ж
ан

и
е 

ж
и

р
а 

и
 

б
ел

ка
, %

С
р

ед
н

ес
ут

о
чн

ы
й

 у
д

о
й

, 
кг

˥ͪͯͨͨ· ͨͦ͒ͦͨ·ͭͤ·ͻ ͙͍͗ͦͭͤ·ͻ

удой, кг м.д.ж., % м.д.б., %



46 

 

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. 

Заключение. 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 
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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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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. 

Материал и методы исследова-

ний. 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.  

Результаты исследований. 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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ʊʘʙʣʠʮʘ 1 ï ʊʨʦʤʙʦʮʠʪʘʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʪʝʣʷʪ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʗʨʦʩʣʘʚʩʢʦʡ             

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].  

Заключение. 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. 

Материал и методы исследова-

ний. 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. 

Результаты исследований. 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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Заключение. 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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ВЛИЯНИЕ ЭКОЛОГИЧЕСКИХ ФАКТОРОВ НА БИОЛОГИЧЕСКУЮ ЦЕННОСТЬ 

БЕЛКОВ АМАРАНТА 
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ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
1ʊʘʪʘʨʩʢʠʡ ʅʀʀɸʍʇ ʆʉʇ ʌʀʎ ʂʘʟʅʎ ʈɸʅ 

 

Ключевые слова: ʘʤʘʨʘʥʪ, ʠʥʪʨʦʜʫʢʮʠʷ, ʬʠʪʦʤʘʩʩʘ, ʙʝʣʢʠ, ʬʨʘʢʮʠʠ  
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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). 

Материал и методы исследова-

ний. 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.  

Результаты исследований. 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. 

Заключение. 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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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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ПЦР В РЕАЛЬНОМ ВРЕМЕНИ ДЛЯ ДИАГНОСТИКИ ПАРАГРИППА-3 КРУПНОГО 

РОГАТОГО СКОТА 

 

Гериш Ашуак ï ʘʩʧʠʨʘʥʪ, Галиуллин А.К. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

Гумеров В.Г.1 ï ʜ.ʚ.ʥ., ʚʝʜ. ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

Шаева А.Ю. ï ʢ.ʙ.ʥ., ʘʩʩʠʩʪʝʥʪ, Парамонов А.С.2 ï ʟʘʚ. ʦʪʜʝʣʦʤ ʇʎʈ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
1ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠè 
2 ɻɹʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè 

 

Ключевые слова: 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. 

Материал и методы исследова-

ний. 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 

 

Результаты исследований. 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 
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ʅʘ ʨʠʩʫʥʢʘʭ 1, 2 ʠ 3 ʧʦʢʘʟʘʥʳ ʛʨʘ-

ʬʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ ʧʦ-

ʩʪʘʥʦʚʢʝ ʇʎʈ-ʈɺ ʩʦ ʰʪʘʤʤʘʤʠ ʚʠʨʫʩʘ ʇɻ-

3. ʉʠʛʥʘʣʳ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʚʦ ʚʩʝʭ ʪʨʸʭ ʩʣʫʯʘʷʭ ʧʦʷʚʣʷʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʢʦʥʪʨʦʣʷʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʥʘʯʘʣʴʥʦ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʠʨʫʩʘ ʧʘ-

ʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʧʨʦ-

ʙʘʭ. ʈʘʩʰʠʬʨʦʚʢʘ ʛʨʘʬʠʢʦʚ ʩ ʫʢʘʟʘʥʠʝʤ 

ʥʦʤʝʨʦʚ ʮʠʢʣʦʚ ʥʘʯʘʣʘ ʩʠʛʥʘʣʘ ʬʣʫʦʨʝʩ-

ʮʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʥʘʯʝʥʠʷ 

ʉʊ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (ʉʊ<31), ʟʥʘʯʠʪ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʩʠʛʥʘʣʘ ʧʦ 

ʅɽʍ, ʦʙʨʘʟʝʮ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, 

ʈʅʂ ʚʠʨʫʩ  ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘ ʧʨʠʩʫʪʩʪʚʫʝʪ. 

Заключение. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝ-

ʘʢʮʠʠ ʩ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʝʡ ʚ ʨʝ-

ʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʇʎʈ-ʈɺ) ʠʟ-

ʚʝʩʪʥʳʭ ʰʪʘʤʤʦʚ (ʨʝʬʝʨʝʥʪʥʳʡ çSF-4è, 

ʚʘʢʮʠʥʥʳʡ çʇʊʂ45/86è ʠ ʚʠʨʫʩʥʳʡ ʠʟʦʣʷʪ 

çʃɼ-9è) ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦ-

ʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʘʢ ʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʦʢʘʟʘ-

ʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʢʘʢ ʈʅʂ ʚʠʨʫʩʘ 

ʇɻ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠʩʫʪʩʪʚʫ-

ʝʪ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ.  

ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʷʭ ʘʤ-

ʧʣʠʬʠʢʘʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʜʦʩʪʦʚʝʨʥʦ-

ʩʪʠ ʤʝʪʦʜʘ ʇʎʈ-ʈɺ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʇɻ-3 

ʂʈʉ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʇʎʈ ʚ ʨʝʘʣʴ-

ʥʦʤ ʚʨʝʤʝʥʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʥʘʯʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʝʚʦʡ ɼʅʂ ʠʣʠ ʈʅʂ, ʧʨʠ-

ʩʫʪʩʪʚʫʶʱʝʡ ʚ ʦʙʨʘʟʮʝ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʩʣʝ-

ʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ 

ʨʝʘʢʮʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʦʟʙʫʜʠʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ, ʪʦʯʥʳʤ 

ʠ ʙʳʩʪʨʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʨʘ-

ʛʨʠʧʧʘ-3 ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪ ʚʳʜʝʣʝʥʠʷ 

ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʘʤʦʛʦ ʚʠʨʫʩʘ. 
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ʇʎʈ ɺ ʈɽɸʃʔʅʆʄ ɺʈɽʄɽʅʀ ɼʃʗ ɼʀɸɻʅʆʉʊʀʂʀ ʇɸʈɸɻʈʀʇʇɸ-3 ʂʈʋʇʅʆɻʆ  
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ ʇʎʈ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʧʘʨʘ-

ʛʨʠʧʧʘ-3 (ʇɻ-3) ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʬʝʨʝʥʪʥʳʡ 

ʰʪʘʤʤ çSF-4è, ʚʘʢʮʠʥʥʳʡ ʰʪʘʤʤ çʇʊʂ-45/86è ʠ ʠʟʦʣʷʪ çʃɼ-9è ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʦʩʪʘ-

ʥʦʚʢʠ ʇʎʈ-ʈɺ ʩ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʝʡ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ.  

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʇɻ-3 ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʘʤʧʣʠʬʠʢʘʮʠʶ. 

 

REAL-TIME PCR FOR DIAGNOSIS OF BOVINE PARAINFLUENZA-3 

 

Gueriche Achouak, Galiullin A.K., Gumerov V.G., Shaeva A.Yu., Paramonov A.S. 

Summarʫ 

 

The aim of the work was to determine the effectiveness of the PCR method in the diagnosis 

of bovine parainfluenza-3 (BPI-3). For research, we used the reference strain SF-4, the vaccine 

strain PTK-45/86 and the isolate LD-9 of the parainfluenza virus 3. As a result of the studies, the 

effectiveness and high execution speed of RT-PCR with fluorescence detection for the diagnosis of 

bovine parainfluenza type 3 were established.  

All studied strains of BPIV-3 showed positive amplification. 

 

DOI 10.31588/2413-4201-1883-241-1-66-70 ʋɼʂ 619:616078:616.98:578/579:636.2 

 

ИЗУЧЕНИЕ БИОЛОГИЧЕСКИХ И ФИЗИКО-ХИМИЧЕСКИХ СВОЙСТВ ИЗОЛЯТА 

ВИРУСА ПАРАГРИППА-3 КРУПНОГО РОГАТОГО СКОТА 

 

Гериш Ашуак ï ʘʩʧʠʨʘʥʪ, Гумеров В.Г.1 ï ʜ.ʚ.ʥ., ʚʝʜ.ʥ.ʩ,  

Галиуллин А.К. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ., Каримуллина И.Г.1 ï ʢ.ʙ.ʥ. 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

 ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
1ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ  

ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

Ключевые слова: ʚʠʨʫʩ ʧʘʨʘʛʨʠʧʧʘ-3, ʠʟʦʣʷʪ, ʢʫʣʴʪʫʨʘ ʢʣʝʪʦʢ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

Keywords: parainfluenza-3 virus, isolate, cell culture, biological properties, 

physicochemical properties 

 

ɺʠʨʫʩ ʧʘʨʘʛʨʠʧʧʘ-3 (ʇɻ-3) ʢʨʫʧʥʦ-

ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʳʟʳʚʘʝʪ ʪʷʞʝʣʫʶ ʬʦʨ-

ʤʫ ʠʥʬʝʢʮʠʠ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʝ. ʕʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥ-

ʬʝʢʮʠʡ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʦʚʝʮ, 

ʦʩʦʙʝʥʥʦ ʫ ʤʦʣʦʜʥʷʢʘ [2, 10]. 

ʇʝʨʚʠʯʥʘʷ ʠʥʬʝʢʮʠʷ ʇɻ-3 ʦʙʳʯʥʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʪʦʨʠʯʥʳʤʠ ʙʘʢʪʝʨʠʘʣʴ-

ʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝ-

ʩʪʠ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʦʛʦ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, 

ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʧʦʤʝʱʝʥʠʡ ʠ ʥʝʧʦʣʥʦʮʝʥ-

ʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʤʦʛʫʪ ʪʘʢʞʝ ʚʣʠʷʪʴ ʥʘ ʪʝ-

ʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ 
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ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʀʩʪʦʯʥʠʢʘʤʠ ʠʥʬʝʢʮʠʠ 

ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ, ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʳʝ ʇɻ-3, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʚʠʨʫʩ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʝʢʨʝʪʘʤʠ [1, 3]. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʨʘʟ-

ʚʠʪʴʩʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʧʥʝʚʤʦʥʠʷ. ʇʝʨ-

ʚʠʯʥʳʝ ʠʥʬʝʢʮʠʠ ʦʙʳʯʥʦ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ 

3-4 ʜʥʷ ʙʝʟ ʧʦʩʣʝʜʩʪʚʠʡ.  ʀʤʤʫʥʠʪʝʪ ʥʝ-

ʜʦʣʛʦʚʝʯʥʳʡ, ʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ 

ʵʪʠ ʞʠʚʦʪʥʳʝ ʧʦʜʚʝʨʞʝʥʳ ʨʝʠʥʬʝʢʮʠʠ 

ʇɻ-3 [6]. 

ɺʠʨʫʩ ʧʘʨʘʛʨʠʧʧʘ ʪʠʧʘ-3 ʤʦʞʝʪ 

ʠʥʬʠʮʠʨʦʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʭ, ʚʢʣʶʯʘʷ ʣʶʜʝʡ, ʜʦʤʘʰʥʠʭ ʞʠ-

ʚʦʪʥʳʭ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. ʊʘʢʞʝ ʩʦʦʙʱʘ-

ʣʦʩʴ ʦ ʤʝʞʚʠʜʦʚʳʭ ʠʥʬʝʢʮʠʷʭ, ʥʘʧʨʠʤʝʨ, 

BPIV-3 ʫ ʣʶʜʝʡ ʠ ʦʚʝʮ, ʘ ʪʘʢʞʝ ʦʚʝʮ ʠ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, BPIV-3 ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (BRDC). 

ʕʪʦʪ ʚʠʨʫʩ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʝ 

ʪʢʘʥʝʡ ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ, ʧʨʠʚʦʜʷʱʫʶ 

ʢ ʪʷʞʝʣʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, ʦʩʦʙʝʥʥʦ ʢʦ-

ʛʜʘ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʨʝʩʩʦʚʳʭ 

ʫʩʣʦʚʠʷʭ [4, 7, 8, 9]. 

ʇʦʵʪʦʤʫ, ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʦʬʠʣʘʢ-

ʪʠʢʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʯʠ-

ʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʝʪʝʨʠʥʘʨ-

ʥʦʡ ʤʝʜʠʮʠʥʳ [2, 5, 10].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʘ çʃɼ-

9è ʩ ʚʘʢʮʠʥʥʳʤ ʠ ʨʝʬʝʨʝʥʪʥʳʤ ʰʪʘʤʤʘʤʠ 

ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3 ʂʈʉ. 

Материал и методы исследова-

ний. ʇʝʨʚʦʥʘʯʘʣʴʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʚʳʜʝʣʝʥʥʦʛʦ ʮʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʘʛʝʥʪʘ ʧʨʦ-

ʚʦʜʠʣʠ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʥʫʢʣʝʠʥʦ-

ʚʦʡ ʢʠʩʣʦʪʳ ʚ ʝʛʦ ʛʝʥʦʤʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʛʠʙʠʪʦʨʘ ʩʠʥʪʝʟʘ ɼʅʂ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ 5-ʙʨʦʤʜʝʟʦʢʩʠʫʨʠʜʠʥ (5-ɹɼʋ). 

ʋʯʝʪ ʨʝʘʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʪʠʪʨʦʚʘʥʠʝʤ ʦʙ-

ʨʘʙʦʪʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʇʕʂ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚʘʢʮʠʥʥʳʡ ʰʪʘʤʤ çʇʊʂ-45/86è ʠ ʨʝʬʝ-

ʨʝʥʪʥʳʡ ʰʪʘʤʤ çSF-4è ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧ-

ʧʘ-3 ʂʈʉ. 

ʉʦʭʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʮʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʘʛʝʥʪʘ ʧʦʩʣʝ ʦʙʨʘ-

ʙʦʪʢʠ 5-ɹɼʋ ʜʘʚʘʣʦ ʥʘʤ ʦʩʥʦʚʘʥʠʝ ʩʯʠ-

ʪʘʪʴ, ʯʪʦ ʠʟʦʣʷʪ ʷʚʣʷʝʪʩʷ ʈʅʂ-

ʩʦʜʝʨʞʘʱʠʤ ʚʠʨʫʩʦʤ, ʪʦʛʜʘ ʢʘʢ ʫ ɼʅʂ-

ʩʦʜʝʨʞʘʱʠʭ ʚʠʨʫʩʦʚ ʠʥʬʝʢʮʠʦʥʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʥʘ 1,0 lg ʊʎɼ 50/ʤʣ ʠ 

ʥʠʞʝ. 

ɼʘʣʴʥʝʡʰʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʨʫʩ-

ʥʦʛʦ ʠʟʦʣʷʪʘ çʃɼ-9è ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʛʝʤʘʛʛʣʶʪʥʠʨʫʶʱʠʭ ʠ 

ʛʝʤʘʜʩʦʨʙʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ. 

ʈʝʘʢʮʠʶ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʶ (ʈɻɸ) 

ʩʪʘʚʠʣʠ ʤʘʢʨʦʤʝʪʦʜʦʤ ʚ ʣʫʥʢʘʭ ʧʣʘʩʪʠʢʦ-

ʚʳʭ ʧʘʥʝʣʝʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʦ ʚʩʝ ʣʫʥʢʠ 

ʧʘʥʝʣʷ ʚʥʦʩʠʣʠ ʧʦ 0,4 ʩʤ3 ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʨʅ 7,2-7,4. ɿʘʪʝʤ ʚ 

ʧʝʨʚʫʶ ʣʫʥʢʫ ʚʥʦʩʠʣʠ 0,4 ʩʤ3 ʚʠʨʫʩʩʦ-

ʜʝʨʞʘʱʝʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʧʫ-

ʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʚ ʧʦʩʣʝ-

ʜʫʶʱʠʝ ʣʫʥʢʠ ʧʦʣʫʯʘʣʠ ʜʚʫʢʨʘʪʥʦ ʚʦʟ-

ʨʘʩʪʘʶʱʠʡ ʨʷʜ ʨʘʟʚʝʜʝʥʠʷ. ʇʦʩʣʝ ʯʝʛʦ ʚʦ 

ʚʩʝ ʣʫʥʢʠ ʚʥʦʩʠʣʠ ʧʦ 0,4 ʩʤ3 1 %-ʦʡ ʩʫʩ-

ʧʝʥʟʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ, ʙʘʨʘʥʘ, ʢʨʦʣʠʢʘ ʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ. 

ʊʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʦʩʪʘʚʣʷʣʠ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʋʯʝʪ ʨʝʘʢʮʠʠ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʩʣʝ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ 

ʚ ʢʦʥʪʨʦʣʝ ʧʦ 3-ʭ, 4-ʭ ʢʨʝʩʪʦʚʦʡ ʦʮʝʥʢʝ 

ʘʛʛʣʶʪʠʥʘʮʠʠ. 

ʈʝʘʢʮʠʶ ʛʝʤʘʜʩʦʨʙʮʠʠ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʃʕʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

0,5-ʥʳʭ ʚʟʚʝʩʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚʳʰʝʧʝʨʝʯʠʩ-

ʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʯʝʨʝʟ 6-

10 ʯʘʩʦʚ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ 

ʢʣʝʪʦʢ ʠʩʩʣʝʜʫʝʤʳʤʠ ʚʠʨʫʩʥʳʤʠ ʤʘʪʝʨʠ-

ʘʣʘʤʠ ʚʦ ʬʣʘʢʦʥʳ ʜʦʙʘʚʣʷʣʠ ʧʦ 0,2 ʩʤ3 

ʚʟʚʝʩʠ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ 20 

ʤʠʥʫʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɿʘʪʝʤ 

ʬʣʘʢʦʥʳ ʦʩʪʦʨʦʞʥʦ ʧʨʦʤʳʚʘʣʠ ʨʘʩʪʚʦʨʦʤ 

ʍʝʥʢʩʘ, ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʦʩʝʚʰʠʭ ʥʘ 

ʤʦʥʦʩʣʦʡ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʧʨʦʩʤʘʪʨʠʚʘʣʠ 

ʧʦʜ ʤʘʣʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦ-

ʩʢʦʧʘ. 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʟʘʨʘʞʝʥʥʳʭ ʢʣʝʪʦʢ ʥʘʙʣʶʜʘʣʠ 

ʜʠʬʬʫʟʥʫʶ ʘʜʩʦʨʙʮʠʶ ʵʨʠʪʨʦʮʠʪʦʚ, ʪʦʛʜʘ 

ʢʘʢ ʚ ʠʥʪʘʢʪʥʦʡ ʢʫʣʴʪʫʨʝ ʦʥʠ ʦʪʩʫʪʩʪʚʦʚʘ-

ʣʠ. ʆʮʝʥʢʫ ʨʝʘʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʦ 

ʧʦ 4-ʭ ʢʨʝʩʪʦʚʦʡ ʩʪʝʧʝʥʠ ʘʜʩʦʨʙʮʠʠ ʵʨʠʪ-

ʨʦʮʠʪʦʚ ʥʘ ʤʦʥʦʩʣʦʝ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ. 

ɼʘʣʴʥʝʡʰʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʟʦʣʷʪʘ ʚʠ-

ʨʫʩʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʝʛʦ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʊʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ ʠʟʦʣʷʪʘ çʃɼ-9è 

ʠʟʫʯʘʣʠ ʧʨʠ ʊ 56 0ʉ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦ-
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ʙʠʨʢʠ ʩ ʧʨʦʙʘʤʠ ʚʠʨʫʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ-

ʤʝʱʘʣʠ ʚ ʚʦʜʷʥʫʶ ʙʘʥʶ ʩ ʚʳʰʝʫʢʘʟʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʇʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ 20, 30, 60 

ʠ 90 ʤʠʥʫʪ ʦʧʳʪʥʳʤʠ ʧʨʦʙʘʤʠ ʟʘʨʘʞʘʣʠ 

ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ. ʉʥʠʞʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦ-

ʛʦ ʪʠʪʨʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 1,0 lg ʊʎɼ 50/ʤʣ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʠʟʦʣʷʪʘ ʚʠʨʫʩʘ ʢ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʚʠʨʫʩʥʦʛʦ ʠʟʦʣʷʪʘ ʢ 

ʨʘʟʣʠʯʥʳʤ ʟʥʘʯʝʥʠʷʤ ʨʅ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷ-

ʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ. ʇʝʨʚʦʥʘʯʘʣʴ-

ʥʦ ʧʨʠ ʧʦʤʦʱʠ 0,1 ʄ ʨʘʩʪʚʦʨʘ ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʳ ʜʦʚʦʜʠʣʠ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʨʅ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

ʩʨʝʜʳ. ɿʘʪʝʤ 1 ʯʘʩʪʴ ʚʠʨʫʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʤʝʰʠʚʘʣʠ ʩ 9 ʯʘʩʪʷʤʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʅ. ʇʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ ʚ 

ʪʝʯʝʥʠʝ 3-ʭ ʯʘʩʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʢʘʞʜʦʡ ʧʨʦʙʦʡ ʠʥʬʠʮʠʨʦʚʘʣʠ ʢʫʣʴ-

ʪʫʨʫ ʢʣʝʪʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʨʘʟʚʝʜʝʥʠʝ ʚʠʨʫʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:10 ʚ ʩʨʝʜʝ ʩ ʨʅ 7,2. ʋʩʪʦʡ-

ʯʠʚʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʟʦʣʷʪʘ ʢ ʨʘʟʣʠʯ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʅ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʥʘʣʠ-

ʯʠʶ ʎʇɼ ʚ ʤʦʥʦʩʣʦʝ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ. 

 

ʊʘʙʣʠʮʘ 1 ï ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3 

ʂʈʉ (n = 4) 

ˉ 

ʧ/ʧ 

ɺʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ɽʜʠʥʠʮʘ ʠʟ-

ʤʝʨʝʥʠʡ 

ɺʘʢʮʠʥʥʳʡ 

ʰʪʘʤʤ 

çʇʊʂ-45/86 

ʚʠʨʫʩʘ 

ʇɻ-3 

ʈʝʬʝʨʝʥʪ-

ʥʳʡ ʰʪʘʤʤ 

çSF-4è  

ʚʠʨʫʩʘ 

ʇɻ-3 

ɺʠʨʫʩ-

ʥʳʡ 

ʠʟʦʣʷʪ 

çʃɼ-9è 

1 ʀʥʬʝʢʮʠʦʥʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

lg ʊʎɼ 50/ʤʣ 6,75 7.25 6,25 

2 ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 5-

ɹɼʋ 

lg ʊʎɼ 50/ʤʣ 6,5 7,0 6,0 

3 ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʵʬʠʨʫ lg ʊʎɼ 50/ʤʣ 0 0 0 

4 ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʭʣʦʨʦ-

ʬʦʨʤʫ 

lg ʊʎɼ 50/ʤʣ 0 0 0 

5 ʀʥʘʢʪʠʚʘʮʠʷ ʧʨʠ 

ʊ +560 

ʤʠʥʫʪʘ 25 30 25 

6 ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ: 

ʢ ʨʅ 8,0; 

ʢ ʨʅ 5,0; 

ʢ ʨʅ 3,0 

 

lg ʊʎɼ 50/ʤʣ 

 

6,5 

5,0 

1,0 

 

7,0 

5,5 

1,5 

 

6,0 

4,5 

0,5 

7 ʉʧʦʩʦʙʥʦʩʪʴ ʘʛʛʣʶʪʠʥʠ-

ʨʦʚʘʪʴ ʵʨʠʪʨʦʮʠʪʳ: 

ʢʨ. ʨʦʛ. ʩʢʦʪʘ; 

ʙʘʨʘʥʘ; 

ʢʨʦʣʠʢʘ; 

ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ 

 

 

ʊʠʪʨ ʚ ʈɻɸ 

 

 

 

1:8 

1:2 

1:2 

1:16 

 

 

 

1:16 

1:4 

1:4 

1:32 

 

 

 

1:8 

1:2 

1:2 

1:8 

8 ʉʧʦʩʦʙʥʦʩʪʴ ʘʜʩʦʨʙʠʨʦ-

ʚʘʪʴ ʵʨʠʪʨʦʮʠʪʳ: 

ʢʨ. ʨʦʛ. ʩʢʦʪʘ; 

ʙʘʨʘʥʘ; 

ʢʨʦʣʠʢʘ; 

ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ 

 

 

ɺʠʟʫʘʣʴʥʘʷ 

ʦʮʝʥʢʘ (+) 

 

 

+++ 

++ 

+ 

++++ 

 

 

+++ 

++ 

++ 

++++ 

 

 

+++ 

+ 

+ 

++++ 

 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ ʠʟʦʣʷʪʘ ʚʠʨʫʩʘ ʢ ʵʬʠʨʫ, ʚʠʨʫʩʩʦʜʝʨ-

ʞʘʱʝʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʜʦʙʘʚʣʷʣʠ 

ʵʬʠʨ ʜʦ 20 % ʢʦʥʮʝʥʪʨʘʮʠʠ. ʌʣʘʢʦʥʳ 

ʧʣʦʪʥʦ ʫʢʫʧʦʨʠʚʘʣʠ ʧʨʦʙʢʘʤʠ ʠ ʧʦʤʝʱʘʣʠ 

ʚ ʭʦʣʦʜʠʣʴʥʠʢ ʧʨʠ 4+7 0ʉ ʥʘ 18-20 ʯʘʩʦʚ, 
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ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʧʝʨʝʤʝʰʠʚʘʷ ʠʩʩʣʝʜʫʝʤʳʝ 

ʤʘʪʝʨʠʘʣʳ. ɿʘʪʝʤ ʨʝʟʠʥʦʚʳʝ ʧʨʦʙʢʠ ʟʘʤʝ-

ʥʷʣʠ ʚʘʪʥʳʤʠ, ʠ ʬʣʘʢʦʥʳ ʦʩʪʘʚʣʷʣʠ ʚ ʭʦ-

ʣʦʜʠʣʴʥʠʢʝ ʜʦ ʧʦʣʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʵʬʠʨʘ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʚʦʜʠʣʠ ʪʠʪʨʘʮʠʶ ʥʘ ʢʫʣʴ-

ʪʫʨʝ ʢʣʝʪʦʢ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙ-

ʨʘʟʮʦʚ ʚʠʨʫʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʥʠʞʝʥʠʝ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʪʠʪʨʘ ʚʠʨʫʩʘ ʥʘ 1,0 lg ʊʎɼ 

50/ʤʣ ʠ ʙʦʣʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʝʛʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʵʬʠʨʫ. ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʚʠʨʫʩʥʦʛʦ ʠʟʦʣʷʪʘ ʢ ʭʣʦʨʦʬʦʨʤʫ ʦʧʨʝʜʝ-

ʣʷʣʠ ʧʦ ʤʝʪʦʜʫ Mayr A., Bogel K. (ɿ. ʃʷʨ-

ʩʢʠʡ, 1980). ɼʣʷ ʵʪʦʛʦ ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝ-

ʨʠʘʣ ʩʤʝʰʠʚʘʣʠ ʩ 10 % ʦʙʲʝʤʘ ʭʣʦʨʦʬʦʨ-

ʤʘ ʠ ʚʩʪʨʷʭʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʐʶʪʪʝʣʴ-

ʘʧʧʘʨʘʪʘ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʧʨʠ 4 0ʉ, ʧʦʩʣʝ 

ʯʝʛʦ ʩʤʝʩʴ ʦʩʪʘʚʣʷʣʠ ʧʨʠ ʪʦʡ ʞʝ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʜʥʷ. ɿʘʪʝʤ ʦʧʳʪʥʳʡ 

ʤʘʪʝʨʠʘʣ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 2000 

ʦʙ/ʤʠʥ, ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ʆʙʨʘʟʦʚʘʚ-

ʰʫʶʩʷ ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʪʠʪʨʦʚʘʣʠ 

ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʦʙʨʘ-

ʙʦʪʘʥʥʳʤ ʚʠʨʫʩʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʉʪʝʧʝʥʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʨʫʩʘ ʢ ʭʣʦʨʦʬʦʨʤʫ ʦʮʝʥʠ-

ʚʘʣʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʪʠʪʨʘ ʚ 

lg ʊʎɼ 50/ʤʣ. 

Результаты исследований. ʈʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʨʫʩʥʦʛʦ ʠʟʦʣʷʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɼʘʣʴʥʝʡʰʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʟʦʣʷʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫ-

ʪʝʤ ʠʟʫʯʝʥʠʷ ʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʢʮʠʥʥʳʤ ʠ ʨʝʬʝ-

ʨʝʥʪʥʳʤ ʰʪʘʤʤʘʤʠ ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3. 

ʊʘʢ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʠ-

ʨʫʩʦʚ ʢ ʵʬʠʨʫ ʠ ʭʣʦʨʦʬʦʨʤʫ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ ʰʪʘʤʤʳ 

ʧʦʣʥʦʩʪʴʶ ʠʥʘʢʪʠʚʠʨʦʚʘʣʠʩʴ. ʉ ʮʝʣʴʶ 

ʠʟʫʯʝʥʠʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ ʠʟʦʣʷʪʘ çʃɼ-

9è ʚʠʨʫʩʥʳʡ ʤʘʪʝʨʠʘʣ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʊ 

56 0ʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ 3 ʰʪʘʤʤʘ 

ʠʥʘʢʪʠʚʠʨʫʶʪʩʷ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 

ʪʝʯʝʥʠʝ 25-30 ʤʠʥʫʪ. ɺ ʦʧʳʪʘʭ ʧʦ ʦʧʨʝʜʝ-

ʣʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʨʫʩʥʦʛʦ ʠʟʦʣʷʪʘ ʢ 

ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʨʅ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʚʠʨʫʩ ʩʦʭʨʘʥʷʝʪʩʷ 

ʣʫʯʰʝ, ʯʝʤ ʚ ʢʠʩʣʦʡ.  

Заключение. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦ-

ʚʝʜʝʥʥʳʝ ʥʘʤʠ ʦʧʳʪʳ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʚʳʜʝʣʝʥʥʦʛʦ ʚʠʨʫʩʥʦʛʦ ʘʛʝʥʪʘ çʃɼ-9è ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʢʘ-

ʟʘʣʠ ʝʛʦ ʠʜʝʥʪʠʯʥʦʩʪʴ ʩ ʨʝʬʝʨʝʥʪʥʳʤ ʠ 

ʚʘʢʮʠʥʥʳʤ ʰʪʘʤʤʘʤʠ ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-

3 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 
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ʈʝʟʶʤʝ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠ ̫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʘ ʚʠʨʫʩʘ ʧʘʨʘʛʨʠʧʧʘ-3 (ʇɻ-3) ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʋʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ 5-ɹɼʋ ʚʩʝʭ 3-ʭ ʠʩʧʳʪʫʝʤʳʭ ʰʪʘʤʤʦʚ ʚʳʷʚʣʝʥʦ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ (ʥʘ 0,25 lg) ʩʥʠʞʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʈʅʂ-ʩʦʜʝʨʞʘʱʠʤʠ ʚʠʨʫʩʘʤʠ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʠʟʦʣʷʪ ʚʠʨʫʩʘ ʪʘʢʞʝ ʢʘʢ ʨʝʬʝʨʝʥʪʥʳʡ ʠ 

ʚʘʢʮʠʥʥʳʡ ʰʪʘʤʤʳ ʇɻ-3 ʘʛʛʣʶʪʠʥʠʨʦʚʘʣ ʵʨʠʪʨʦʮʠʪʳ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʠ ʂʈʉ ʚ ʪʠʪʨʝ 1:8, ʘ 

ʪʘʢʞʝ 1:2 ʵʨʠʪʨʦʮʠʪʳ ʙʘʨʘʥʘ ʠ ʢʨʦʣʠʢʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʚ ʨʝʘʢ-

ʮʠʠ ʛʝʤʘʜʩʦʨʙʮʠʠ. ɺʩʝ ʠʩʧʳʪʫʝʤʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʜʠʬʬʫʟʥʦ ʘʜʩʦʨʙʠʨʦʚʘʣʠ ʵʨʠʪʨʦʮʠʪʳ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʨʠ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʘ çʃɼ-9è ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʪʘʢʞʝ 

ʢʘʢ ʠ ʨʝʬʝʨʝʥʪʥʳʡ ʠ ʚʘʢʮʠʥʥʳʡ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʇɻ-3 ʂʈʉ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʵʬʠʨʘ, ʭʣʦʨʦʬʦʨʤʘ, ʊ +56 0ʉ, ʨʅ 5,0 ʠ 3,0. 

 

STUDY OF THE BIOLOGICAL, PHYSICAL AND CHEMICAL PROPERTIES OF THE 

ISOLATE OF VIRUS PARAGRIP-3 CATTLE 

 

Gueriche Achouak, Galiullin A.K., Gumerov V.G., Karimullina I.G., 

Summary 

 

This article presents the results of a study of the biological and physicochemical properties 

of bovine parainfluenza-3 virus (PG-3) isolate. It was found that after treatment with the 5-BDU 

preparation of all 3 tested strains, only a slight (0,25 lg) decrease in infectious activity was 

revealed.  This circumstance testified to the fact that they are all RNA-containing viruses. 

 When setting the hemagglutination reaction, the virus isolate as well as the reference and vaccine 

strains PG-3 agglutinated erythrocytes of guinea pig and cattle in a titer of 1: 8, as well as 1: 2 sheep 

and rabbit erythrocytes.  Similar results were obtained in the hemadsorption reaction.  All test 

strains of the virus diffusely adsorbed red blood cells of the above animals. 

When studying the physicochemical properties of the LD-9 isolate, it was found that it, as 

well as the reference and vaccine strains of the PG-3 cattle virus, is sensitive to the effects of ether, 

chloroform, T +560 C, pH 5.0 and 3.0. 

 

 

 

 

 

 

 

 

 

 



71 

 

DOI 10.31588/2413-4201-1883-241-1-71-76 ʋɼʂ 575.174.015.3:636.082:636.2 

 

ХАРАКТЕРИСТИКА БЫКОВ-ПРОИЗВОДИТЕЛЕЙ С КОМПЛЕКСНЫМИ  

ГЕНОТИПАМИ ГЕНОВ BLG И INOS ПО МОЛОЧНОЙ ПРОДУКТИВНОСТИ 

 ЖЕНСКИХ ПРЕДКОВ 

 

Гильманов Х.Х. ï ʢ.ʙ.ʥ., ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ, Тюлькин С.В. ï ʢ.ʩ.-ʭ.ʥ., ʩʪ. ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ, 

Ржанова И.В. ï ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ, Вафин Р.Р. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ ʈɸʅ, ʚʝʜ. ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ 

 

ʌɻɹʅʋ çʌʅʎ ʇʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʤʝʥʠ ɺ.ʄ. ɻʦʨʙʘʪʦʚʘè  
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ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʩʝʣʝʢʮʠ-

ʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ 

ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʜʦʷ, ʚʳʭʦʜʘ ʤʦʣʦʯ-

ʥʦʛʦ ʞʠʨʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ. 

ʇʨʠ ʵʪʦʤ ʧʦʚʳʰʝʥʥʘʷ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʢʦʨʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʧʨʷʞʝʥʘ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘ-

ʙʦʣʝʚʘʥʠʷʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

ʚʢʣʶʯʘʷ ʣʝʡʢʦʟ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ʚ ʪ.ʯ. ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, ʯʪʦ ʧʦʜ-

ʪʚʝʨʞʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʦʟʙʫʜʠʪʝʣʷ 

ʠʥʬʝʢʮʠʠ ï ʚʠʨʫʩʘ ʙʳʯʴʝʛʦ ʣʝʡʢʦʟʘ [2, 

13]. 

ʇʦʣʫʯʝʥʥʦʝ ʦʪ ʣʝʡʢʦʟʥʳʭ ʢʦʨʦʚ 

ʤʦʣʦʢʦ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʝʛʦ ʢʘʯʝʩʪʚʘ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦ-

ʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʩʦ-

ʙʝʥʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʛʝʨʦʜʠʝʪʠʯʝʩʢʠʭ, 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʠ ʜʨ. [3, 7, 17]. 

ʆʧʳʪ ʤʥʦʛʠʭ ʩʪʨʘʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʛʝʥʝ-

ʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʯʝ-

ʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ: ʢʘʧʧʘ-ʢʘʟʝʠʥ (CSN3), ʙʝʪʘ-

ʣʘʢʪʦʛʣʦʙʫʣʠʥ (BLG) [1, 6, 18], ʜʠʘʮʠʣʛ-

ʣʠʮʝʨʦʣ-ʆ-ʘʮʠʣʪʨʘʥʩʬʝʨʘʟʘ, (DGAT1) [9]; 

ʘ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʣʝʡʢʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-

ʪʦʛʦ ʩʢʦʪʘ: BoLA-DRB3 [4, 8], ʧʦʣʠʤʦʨʬ-

ʥʳʡ ʤʘʨʢʝʨ AH13-1 ʛʝʥʘ iNOS [10]. 

ɹʝʪʘ-ʣʘʢʪʦʛʣʦʙʫʣʠʥ, ʷʚʣʷʶʱʠʡʩʷ 

ʙʝʣʢʦʤ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʮʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʣʦʢʘ, ʥʝʦʙʭʦ-

ʜʠʤʳʡ ʜʣʷ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚʣʠʷʥʠʷ ʛʝʥʦʪʠʧʦʚ ʛʝʥʘ BLG ʞʠʚʦʪʥʳʭ ʥʘ 

ʠʭ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʘʤʠ 

ɸɸ ʠ ɸɺ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʮ ʩ ʛʝʥʦ-

ʪʠʧʦʤ ɺɺ ʧʦ ʫʜʦʶ, ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ 

[12], ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ [11, 15] ʠ 

ʙʝʣʢʘ [16]. 

ɻʝʥ ʠʥʜʫʮʠʙʝʣʴʥʦʡ ʩʠʥʪʘʟʳ ʦʢʩʠʜʘ 

ʘʟʦʪʘ (iNOS) ʩʦʜʝʨʞʠʪ 3 ʧʦʣʠʤʦʨʬʥʳʭ 

ʤʘʨʢʝʨʘ AH13-1, AH13-2, AH13-3 ʚ ʪʨʝʪʴ-

ʝʤ ʠʥʪʨʦʥʝ. ʏʠʯʠʥʠʥʦʡ ʉ.ɺ. ʚ 2005 ʛʦʜʫ 

[10], ʠʩʩʣʝʜʦʚʘʥ ʘʣʣʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ AH13-1 ʛʝʥʘ iNOS 

ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʣʝʡ-

ʢʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʊʘʢ, ʚ ʛʝʥʝ 

iNOS ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʥʬʠʮʠʨʦʚʘʥʠʶ 

ʚʠʨʫʩʦʤ ʙʳʯʴʝʛʦ ʣʝʡʢʦʟʘ ʦʪʚʝʯʘʝʪ ʘʣʣʝʣʴ 

ɸ ʠ ʛʦʤʦʟʠʛʦʪʥʳʡ ʚʘʨʠʘʥʪ ɸɸ, ʘ ʟʘ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ï ʘʣʣʝʣʴ B ʠ ʛʝʥʦʪʠʧ BB. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʩʚʷʟʠ ʢʦʤʧʣʝʢʩ-

ʥʳʭ ʛʝʥʦʪʠʧʦʚ ʛʝʥʦʚ BLG ʠ iNOS ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʠʭ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦ-

ʩʪʴʶ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ. 

Материал и методы исследова-

ний. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʙʦʨ-

ʢʝ ʠʟ 60 ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʣʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʠʥʘʜʣʝ-

ʞʘʱʠʭ ɻʋʇ ɻʇʇ çʕʣʠʪʘè ɺʳʩʦʢʦʛʦʨʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ɼʣʷ ʵʢʩʪʨʘʢʮʠʠ ɼʅʂ ʠʟ ʮʝʣʴʥʦʡ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʪ ʨʝʘʛʝʥʪʦʚ 

çɼʅʂ-ʩʦʨʙ Bè (ʎʅʀʀ ʕʧʠʜʝʤʠʦʣʦʛʠʠ). 

ʇʦʩʪʘʥʦʚʢʫ ʇʎʈ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ 
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ʣʦʢʫʩʘ ʛʝʥʘ BLG ʜʣʠʥʦʡ 262 ʧ.ʥ. ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʥʘʙʦʨʦʤ ʨʝʘʢʪʠʚʦʚ çEncyclo 

Plus PCR kitè (ɿɸʆ çɽʚʨʦʛʝʥè) ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʥʘʙʦʨʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ: 

BLG3 ʠ BLG4 [14].  

ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʇɼʈʌ-ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʳ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʇʎʈ-ʧʨʦʜʫʢʪʘ ʦʙʨʘʙʘʪʳʚʘʣʠ 5 ʝʜ. 

ʵʥʜʦʥʫʢʣʝʘʟʳ ʨʝʩʪʨʠʢʮʠʠ HaeIII ʚ 1 Ĭ ʙʫ-

ʬʝʨʝ çGè (ʆʆʆ çʉʠʙʕʥʟʠʤè) ʧʨʠ 37 Áʉ ʚ 

ʪʝʯʝʥʠʝ ʥʦʯʠ.  

ʇʦʩʪʘʥʦʚʢʫ ʇʎʈ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʣʦʢʫʩʘ ʛʝʥʘ iNOS ʜʣʠʥʦʡ 258 ʧ.ʥ. ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʥʘʙʦʨʦʤ ʨʝʘʢʪʠʚʦʚ çEncyclo 

Plus PCR kitè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʙʦʨʘ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ iNOS-F ʠ iNOS-R 

[5]. ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʇɼʈʌ-

ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʳ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʇʎʈ-ʧʨʦʜʫʢʪʘ ʦʙʨʘʙʘʪʳʚʘʣʠ 5 ʝʜ. ʵʥʜʦ-

ʥʫʢʣʝʘʟʳ ʨʝʩʪʨʠʢʮʠʠ HinfI ʚ 1 Ĭ ʙʫʬʝʨʝ 

çOè ʧʨʠ 37 Áʉ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʨʘʡʤʝʨʦʚ, ʠ ʛʝʥʝʨʠʨʫʝʤʳʭ ʛʝʥʦʪʠʧ-

ʩʧʝʮʠʬʠʯʥʳʭ ʇʎʈ-ʇɼʈʌ ʧʨʦʬʠʣʝʡ (AA, 

BB, AB) ʛʝʥʦʚ BLG ʠ iNOS ʢʨʫʧʥʦʛʦ ʨʦʛʘ-

ʪʦʛʦ ʩʢʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʠ ʇʎʈ-ʇɼʈʌ ʧʨʦʬʠʣʠ ʛʝʥʦʪʠʧʦʚ ʛʝʥʦʚ BLG ʠ 

iNOS 

ɻʝʥʳ ʇʨʘʡʤʝʨʳ 
ʇʎʈ-ʇɼʈʌ ʧʨʦʬʠʣʴ 

ʛʝʥʦʪʠʧʦʚ (ʧ.ʥ.) 

BLG 
BLG3: 5/-GTCCTTGTGCTG GACACCGACTACA-3/ (25 ʥ.)  

BLG4: 5/ CAGGACACCGGCTCCCGGTAT ATGA-3/ (25 ʥ.)  

AA=153/109  

BB=109/79/74 

AB=153/109/79/74 

iNOS 
iNOS-F: 5/-AGGCGGGTTTAAGCTCCTAG-3/ (20 ʥ.) 

iNOS-R: 5/-ACACTGGACCCATCAGCTGC-3/ (20 ʥ.)  

AA=192/66  

BB=258  

AB=258/192/66 

 

ʊʘʙʣʠʮʘ 2 ï ɸʣʣʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ iNOS ʫ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ ʙʳʢʦʚ 

ɹʳʢʠ-

ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

n = 60 

ʛʦʣ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
ɢ2 

ʛʝʥʦʪʠʧʦʚ ʘʣʣʝʣʝʡ 

AA AB BB A B 

 

1,72 

n % n % n % 

0,525 0,475 ʅ 14 23,3 35 58,3 11 18,4 

ʆ 16 26,7 30 50,0 14 23,3 

ʇʨʠʤʝʯʘʥʠʝ: ʅ ï ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ, ʆ ï ʦʞʠʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝ-

ʥʦʪʠʧʦʚ  

 

ʊʘʙʣʠʮʘ 3 ï ɸʣʣʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ BLG ʫ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ɻʋʇ ɻʇʇ çʕʣʠʪʘè  

ɹʳʢʠ-

ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

n = 60 

ʛʦʣ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
ɢ2 

ʛʝʥʦʪʠʧʦʚ ʘʣʣʝʣʝʡ 

AA AB BB A B 

 

1,42 

n % n % n % 

0,32 0,68 ʅ 8 13,3 22 36,7 30 50,0 

ʆ 6 10,0 26 43,3 28 46,7 

ʇʨʠʤʝʯʘʥʠʝ: ʅ ï ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ, ʆ ï ʦʞʠʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝ-

ʥʦʪʠʧʦʚ 

 

ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʫʶ ʜʝʪʝʢʮʠʶ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʇʎʈ-ʇɼʈʌ-ʬʨʘʛʤʝʥʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʪʘ 

ʨʝʘʛʝʥʪʦʚ çʕʌ-ʛʝʥʦʪʠʧ 200è (ʎʅʀʀ ʕʧʠ-

ʜʝʤʠʦʣʦʛʠʠ) ʚ 2 % ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ ʙʫʬʝ-

ʨʝ ʊɹɽ, ʩʦʜʝʨʞʘʱʠʤ ʙʨʦʤʠʜ ʵʪʠʜʠʷ, ʩ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ɼʅʂ ʚ ʋʌ-

ʪʨʘʥʩʠʣʣʶʤʠʥʘʪʦʨʝ (Vilber Lourmat) ʠ 

ʬʠʢʩʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʘ ʇʎʈ-ʇɼʈʌ-ʘʥʘʣʠʟʘ 

ʥʘ ʮʠʬʨʦʚʫʶ ʬʦʪʦʢʘʤʝʨʫ (Canon). 
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ʊʘʙʣʠʮʘ 4 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʛʝʥʦʚ BLG 

ʠ iNOS ʧʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ 

ʂʦʤʧʣʝʢʩʥʳʝ ʛʝ-

ʥʦʪʠʧʳ ʛʝʥʦʚ 

BLG / iNOS 

ʇʦʢʘʟʘʪʝʣʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʫʜʦʡ, ʢʛ ʞʠʨ, % ʞʠʨ, ʢʛ 

n=60 ʄʘʪʝʨʠ (ʄ) 

AA / AA  1 9064,0Ñ0,0 3,91Ñ0,00 354,4Ñ0,0 

AA / AB 7 8941,0Ñ1372,9 3,92Ñ0,18 350,5Ñ70,4 

AA / BB ï ï ï ï 

AB / AA 6 10063,8Ñ1633,1 3,86Ñ0,16 388,5Ñ51,7 

AB / AB 12 8672,6Ñ1718,8 3,90Ñ0,18 338,2Ñ69,2 

AB / BB 4 10595,2Ñ1124,0 3,86Ñ0,17 409,0Ñ24,2 

BB / AA 7 7615,4Ñ1254,5 3,89Ñ0,24 296,2Ñ63,1 

BB / AB 16 8266,4Ñ1483,4 3,86Ñ0,23 319,1Ñ72,3 

BB / BB 7 8157,0Ñ1886,3 3,84Ñ0,17 313,2Ñ77,6 

n=60 ʄʘʪʝʨʠ ʄʘʪʝʨʝʡ (ʄʄ) 

AA / AA 1 11401,0Ñ0,0 3,96Ñ0,00 451,5Ñ0,0 

AA / AB 7 7832,6Ñ2350,3 3,89Ñ0,16 304,7Ñ77,2 

AA / BB ï ï ï ï 

AB / AA 6 7879,8Ñ1758,4 3,97Ñ0,40 312,8Ñ124,0 

AB / AB 12 6672,7Ñ1373,7 3,90Ñ0,42 260,2Ñ74,3 

AB / BB 4 9224,0Ñ3179,0 3,82Ñ0,15 352,4Ñ121,7 

BB / AA 7 5820,4Ñ1759,3 3,94Ñ0,32 229,3Ñ77,0 

BB / AB 16 7149,6Ñ1990,2 3,78Ñ0,19 270,3Ñ71,4 

BB / BB 7 6980,6Ñ1370,6 3,93Ñ0,54 274,3Ñ34,4 

n=60 ʄʘʪʝʨʠ ʆʪʮʦʚ (ʄʆ) 

AA / AA  1 14560,0Ñ0,0 3,50Ñ0,00 509,6Ñ0,0 

AA / AB 7 10878,0Ñ2986,5 4,15Ñ0,34 451,4Ñ91,0 

AA / BB ï ï ï ï 

AB / AA 6 10199,5Ñ924,4 4,24Ñ0,55 432,5Ñ118,2 

AB / AB 12 10080,2Ñ2187,9 4,10Ñ0,42 413,3Ñ152,3 

AB / BB 4 16317,8Ñ4772,0 3,94Ñ0,19 642,9Ñ193,4 

BB / AA 7 9290,6Ñ1388,1 3,84Ñ0,04 356,8Ñ53,2 

BB / AB 16 10273,9Ñ2424,2 3,94Ñ0,22 404,8Ñ62,6 

BB / BB 7 10057,7Ñ1842,4 4,17Ñ0,53 419,4Ñ196,3 

n=60 ʈʦʜʠʪʝʣʴʩʢʠʡ ʠʥʜʝʢʩ ʙʳʢʘ (ʈʀɹ) 

AA / AA 1 11022,2Ñ0,0 3,82Ñ0,00 417,5Ñ0,0 

AA / AB 7 9148,1Ñ1707,9 3,97Ñ0,16 346,3Ñ60,8 

AA / BB ï ï ï ï 

AB / AA 6 9551,7Ñ1195,4 3,98Ñ0,25 380,6Ñ81,8 

AB / AB 12 8524,5Ñ1494,5 3,95Ñ0,23 337,5Ñ70,0 

AB / BB 4 11683,1Ñ2119,6 3,87Ñ0,10 453,3Ñ75,6 

BB / AA 7 7585,5Ñ1189,3 3,89Ñ0,19 294,6Ñ60,8 

BB / AB 16 8489,1Ñ1219,7 3,86Ñ0,16 328,3Ñ56,0 

BB / BB 7 8338,1Ñ1185,2 3,95Ñ0,18 330,0Ñ76,5 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʩʚʷʟʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʦʚ ʛʝʥʦʚ BLG ʠ iNOS 

ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʠʭ ʧʣʝʤʝʥʥʦʡ 

ʮʝʥʥʦʩʪʴʶ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʯʥʦʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ ʠʩʧʦʣʴʟʦʚʘ-

ʥʳ ʪʘʢʞʝ ʜʘʥʥʳʝ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʣʝ-

ʤʝʥʥʦʛʦ ʫʯʝʪʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʭʦʟʷʡʩʪʚʘ: 

ʧʣʝʤʝʥʥʳʝ ʢʘʨʪʦʯʢʠ (ʬʦʨʤʘ 1-ʄʆʃ), ʢʘ-
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ʪʘʣʦʛʠ, ʧʣʝʤʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

Результаты исследований. ʈʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʣʦʯ-

ʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʧʦʤʝʩʥʳʡ ʠ ʯʠʩʪʦʧʦ-

ʨʦʜʥʳʡ ʛʦʣʰʪʠʥʩʢʠʡ ʩʢʦʪ, ʧʦ ʛʝʥʦʪʠʧʘʤ 

ʛʝʥʘ iNOS ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ: AA ï 14 ʛʦʣ. 

(23,3 %), AB ï 35 ʛʦʣ. (58,3 %), BB ï 11 

ʛʦʣ. (18,4 %). ʏʘʩʪʦʪʘ ʘʣʣʝʣʷ A ʩʦʩʪʘʚʠʣʘ 

0,525, ʘʣʣʝʣʷ B ï 0,475 (ʪʘʙʣʠʮʘ 2). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦ ʛʝʥʦʪʠʧʘʤ ʛʝʥʘ BLG 

ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ: AA ï 8 ʛʦʣ. (13,3 %), AB 

ï 22 ʛʦʣ. (36,7 %), BB ï 30 ʛʦʣ. (50,0 %). 

ʏʘʩʪʦʪʘ ʘʣʣʝʣʷ A ʩʦʩʪʘʚʠʣʘ 0,32, ʘʣʣʝʣʷ B 

ï 0,68 (ʪʘʙʣʠʮʘ 3). 

ɼʣʷ ʦʮʝʥʢʠ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʙʠ-

ʥʘʮʠʷʤʠ ʛʝʥʦʪʠʧʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʜʝʢʩʳ 

ʧʣʝʤʝʥʥʦʡ ʦʮʝʥʢʠ ʙʳʢʦʚ, ʚ ʢʦʪʦʨʳʝ ʚʭʦ-

ʜʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʙʣʠʞʘʡʰʠʭ ʞʝʥʩʢʠʭ 

ʧʨʝʜʢʦʚ (ʪʘʙʣʠʮʘ 4). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨ-

ʢʠ ʞʠʚʦʪʥʳʭ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

BLG / iNOS ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ: 1 (1,7 %) 

ʙʳʢ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠʤʝʣ ʢʦʤʙʠʥʘʮʠʶ ʛʝ-

ʥʦʪʠʧʦʚ AA / AA, 7 ʙʳʢʦʚ (11,7 %) ï AA / 

AB, 6 (10 %) ïAB / AA, 12 (20,0 %) ï AB / 

AB, 4 (6,6 %) ï AB / BB, 7 (11,7 %) ï BB / 

AA, 16 (26,6 %) ï BB / AB, 7 (11,7 %) ï BB 

/ BB, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʞʝ ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʳ 4, ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʫʜʦʶ 

(10595,2 ʢʛ) ʠ ʚʳʭʦʜʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ 

(409,0 ʢʛ) ʦʪʤʝʯʝʥʳ ʚ ʛʨʫʧʧʝ ʤʘʪʝʨʝʡ (ʄ) 

ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʛʝ-

ʥʦʪʠʧʦʚ AB / BB, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʦʣʦʯ-

ʥʦʛʦ ʞʠʨʘ (3,92 %) ï ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʛʝʥʦ-

ʪʠʧʦʚ AA / AB. 

ɺ ʛʨʫʧʧʝ ʤʘʪʝʨʝʡ ʤʘʪʝʨʝʡ (ʄʄ) 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʜʦʡ (11401 ʢʛ) ʠ ʚʳʭʦʜ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ (451,5 ʢʛ) ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ 

ʙʳʢʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʥʦʪʠʧʦʤ AA / AA. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ 

(3,97 %) ʦʪʤʝʯʝʥʦ ʫ ʙʳʢʦʚ ʩ ʢʦʤʙʠʥʘʮʠʝʡ 

ʛʝʥʦʪʠʧʦʚ AB / AA. 

ɺ ʛʨʫʧʧʝ ʤʘʪʝʨʝʡ ʦʪʮʦʚ (ʄʆ) 

ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʫʜʦʶ (16317,8 

ʢʛ) ʠ ʚʳʭʦʜʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ (642,9 ʢʛ) 

ʚʳʷʚʣʝʥʳ ʫ ʙʳʢʦʚ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʥʦʪʠ-

ʧʦʤ AB / BB, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʦʣʦʯʥʦʛʦ 

ʞʠʨʘ (4,24 %) ï ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʛʝʥʦʪʠʧʦʚ 

AB / AA. 

ʆʮʝʥʢʘ ʙʳʢʦʚ ʧʦ ʨʦʜʠʪʝʣʴʩʢʦʤʫ 

ʠʥʜʝʢʩʫ (ʈʀɹ) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ 

ʫʜʦʡ (11683,1 ʢʛ) ʠ ʚʳʭʦʜ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ 

(453,3 ʢʛ) ʦʪʤʝʯʝʥ ʫ ʙʳʢʦʚ ʩ ʢʦʤʧʣʝʢʩʥʳʤ 

ʛʝʥʦʪʠʧʦʤ AB / BB, ʘ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ (3,98 %) ʠʤʝʣʠ 

ʙʳʢʠ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʛʝʥʦʪʠʧʦʚ AB / AA. 

ʇʨʠ ʵʪʦʤ ʥʘʠʤʝʥʴʰʠʡ ʫʜʦʡ (7585,5 

ʢʛ) ʠ ʚʳʭʦʜ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ (294,6 ʢʛ) 

ʥʘʙʣʶʜʘʣʩʷ ʫ ʙʳʢʦʚ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʥʦ-

ʪʠʧʦʤ BB / AA, ʘ ʥʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ (3,82 %) ʠʤʝʣ ʙʳʢ ʩ ʢʦʤ-

ʙʠʥʘʮʠʝʡ ʛʝʥʦʪʠʧʦʚ AA / AA ʛʝʥʦʚ BLG ʠ 

iNOS, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

Заключение. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʢʠ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ, ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ ʫʜʦʶ ʠ ʚʳʭʦʜʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʙʳʣʠ ʫ 

ʙʳʢʦʚ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʥʦʪʠʧʦʤ AB / BB 

ʛʝʥʦʚ BLG ʠ iNOS. ɼʘʥʥʳʡ ʬʘʢʪ ʩʦʛʣʘʩʫ-

ʝʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʧʠʩʳʚʘ-

ʶʱʠʤʠ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʚʳʰʝʥʥʦʡ ʤʦʣʦʯ-

ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʢ ʠʥʬʠʮʠʨʦʚʘʥʠʶ ʚʠʨʫʩʦʤ ʙʳʯʴʝ-

ʛʦ ʣʝʡʢʦʟʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦ-

ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴʶ ʢ ʣʝʡʢʦʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɹʓʂʆɺ-ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ ʉ ʂʆʄʇʃɽʂʉʅʓʄʀ ɻɽʅʆʊʀʇɸʄʀ 

ɻɽʅʆɺ BLG ʀ INOS ʇʆ ʄʆʃʆʏʅʆʁ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ɾɽʅʉʂʀʍ ʇʈɽɼʂʆɺ 
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Gilmanov Kh.Kh., Tyulkin S.V., Rzhanova I.V., Vafin R.R. 

Summary 

 

The increased milk productivity is typically connected to decrease of various diseases re-

sistance, including leukemia of cattle. The study analyzed the associative relation between complex 

genotypes of genes BLG and iNOS of bull-producers with their breeding value on milk productivity 

indicators of immediate female ancestors. The research has been established that the highest rates of 

milk yield and fat amount of female ancestors were observed in studied bulls of complex genotype 

AB / BB genes of BLG and iNOS.  
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ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ                          

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
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ʀʟʫʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ (ʈʊ) ʧʦʟʚʦʣʠʣʦ ʚʳ-

ʷʚʠʪʴ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪ-

ʥʳʭ ʧʨʦʙ ʤʦʣʦʢʘ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʞʠʨʦʚ. ɺ 2016 ʛʦʜʫ ʜʦʣʷ ʧʦʜʦʙʥʳʭ ʧʨʦʙ 

ʩʦʩʪʘʚʠʣʘ 5,2 %, ʚ 2017 ʛʦʜʫ ʧʦʚʳʩʠʣʘʩʴ 

ʜʦ 6,3 %, ʘ ʚ 2018 ʛʦʜʫ ʜʦʩʪʠʛʣʘ ʧʦʢʘʟʘʪʝʣʷ 

8,1 % [2]. 

ɺ ʧʨʠʨʦʜʝ ʩʪʝʨʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʨʝʤʷ ʛʨʫʧʧʘʤʠ. ʇʝʨʚʘʷ ï ʵʪʦ ʟʦʦʩʪʝʨʠʥʳ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʞʠʨʘʭ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʪʦʨʘʷ ʛʨʫʧʧʘ ï ʬʠʪʦʩʪʝ-

ʨʠʥʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠ-

ʨʘʭ ʠ ʪʨʝʪʴʷ ʛʨʫʧʧʘ ï ʵʪʦ ʤʠʢʦʩʪʝʨʠʥʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʛʨʠʙʘʭ.  

ɺ ʞʠʨʘʭ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʪʝʨʠʥ ʩʦ-
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ʜʝʨʞʘʱʠʡʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʤʦʣʦʯʥʳʭ 

ʞʠʨʘʭ ï ʵʪʦ ʭʦʣʝʩʪʝʨʠʥ. ɿʘʤʝʥʘ ʚ ʤʦʣʦʢʝ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʥʘ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʨʘʩʪʠ-

ʪʝʣʴʥʳʡ ʞʠʨ ʜʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤ ʪʦʚʘʨʦʧʨʦʠʟʚʦ-

ʜʠʪʝʣʷʤ. ɺʳʷʚʣʝʥʠʝ ʬʠʪʦʩʪʝʨʦʣʦʚ ʚ ʤʦʣʦ-

ʢʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʚʝʜʝʥʠʝ ʚ ʧʨʦʜʫʢʪ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʞʠʨʦʚ [3, 5].  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʨʦʣʦʚ ʚ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʪʝʨʠʥʦʚʳʭ 

ʬʨʘʢʮʠʡ ʥʘ ʞʠʨʦʚʳʝ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ, ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ, ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʢʘ 

[4, 6].  

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʤʦʣʦ-

ʢʘ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥ-

ʢʝ ʈʊ. ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ: ʦʧʨʝ-

ʜʝʣʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʬʠʪʦʩʪʝʨʠʥʦʚ; 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʬʠʪʦʩʪʝʨʠʥʦʚ. 

Материал и методы исследова-

ний. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʤʦʣʦʢʦ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʈʊ.  

ʄʦʣʦʢʦ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʛʘʟʦʚʦʤ 

ʭʨʦʤʘʪʦʛʨʘʬʝ Agilent 7890A (ʉʐɸ) ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘ-

ʬʠʠ ʩ ʤʘʩʩ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ ʜʣʷ ʦʙʥʘʨʫ-

ʞʝʥʠʷ ʬʠʪʦʩʪʝʨʠʥʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʚʦʜʠʣʠ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ 

ʮʝʥʪʨʝ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦ-

ʣʦʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ.  

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʜʝʣʝʥʠʠ ʞʠʨʘ ʠʟ 

ʤʦʣʦʢʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʛʠʜʨʦʣʠʟʦʤ, ʭʨʦ-

ʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʟʜʝʣʝʥʠʝʤ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʠʪʦʩʪʝʨʠʥʦʚ ʩ 

ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ ʜʘʥʥʳʭ, ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʪʦʩʪʝʨʠʥʦʚ ʩ ʧʦ-

ʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʈʝʛʠʩʪʨʘ-

ʮʠʶ ʩʧʝʢʪʨʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 

ʧʦ ʧʦʣʥʦʤʫ ʠʦʥʥʦʤʫ ʪʦʢʫ (TIC) ʠ ʩʝʣʝʢ-

ʪʠʚʥʦʤʫ ʠʦʥʥʦʤʫ ʜʝʪʝʢʪʠʨʦʚʘʥʠʶ (SIM).  

ʌʠʪʦʩʪʝʨʠʥʳ ʩʯʠʪʘʣʠ ʦʙʥʘʨʫʞʝʥ-

ʥʳʤʠ, ʝʩʣʠ ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʠʭ ʥʘ ʭʨʦ-

ʤʘʪʦʛʨʘʤʤʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʚʨʝʤʝʥʠ ʫʜʝʨ-

ʞʘʥʠʷ ʩʪʝʨʠʥʘ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʥʝ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 1 %. ʅʝ ʫʯʠʪʳʚʘʣʠ ʧʠʢʠ ʬʠʪʦʩʪʝ-

ʨʠʥʦʚ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ/ʰʫʤ ʥʝ ʙʦ-

ʣʝʝ 3. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʬʠʪʦʩʪʝʨʠʥʳ ʚ ʭʣʦʨʦʬʦʨʤʝ ʩ ʩʫʤ-

ʤʘʨʥʦʡ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 25 ʤʛ/ʩʤ3: 

ʙʨʘʩʠʢʘʩʪʝʨʠʥ (CAS ˉ 474-67-9), ʢʘʤʧʝ-

ʩʪʝʨʠʥ (CAS ˉ 474-62-4), ʩʪʠʛʤʘʩʪʝʨʠʥ 

(CAS ˉ 83-48-7), ɓ-ʩʠʪʦʩʪʝʨʠʥ (CAS ˉ 

83-46-5). ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩʪʝʨʠʥʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʭʦʣʝʩʪʝʨʠʥ (CAS ˉ 80-98-9) ʩ 

ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 99,0 

%.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʣʦʢʘ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 33490 çʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢ-

ʮʠʷ. ʆʙʥʘʨʫʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʤʝ-

ʪʦʜʦʤ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠ-

ʝʤè [1]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʝʨʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʧʨʦʙʳ ʤʦʣʦʢʘ 1806. ʇʠʢ 

ʭʦʣʝʩʪʝʨʠʥʘ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʈʠʩʫʥʦʥ 2 ï ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʝʨʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʥʝʩʪʘʥʜʘʨʪʥʦʡ 

ʧʨʦʙʳ ʤʦʣʦʢʘ 1573. ʆʩʥʦʚʥʦʡ ʧʠʢ 1 ï ʭʦʣʝʩʪʝʨʠʥ; ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʠʢʠ: 2ï ʢʘʤʧʝʩʪʝʨʠʥ, 3 

ï ʩʪʠʛʤʘʩʪʝʨʠʥ,  4 ï ɓ-ʩʠʪʦʩʪʝʨʠʥ 

 

Результаты исследований. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʤʦʣʦʢʘ ʥʘ ʭʨʦʤʘ-

ʪʦʛʨʘʤʤʝ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʙʳ ʦʪʤʝʯʘʣʠ 

ʥʘʣʠʯʠʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʠʢʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ 

ʜʣʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦʪ ʧʠʢ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʦ ʚʨʝʤʝʥʠ 

ʫʜʝʨʞʠʚʘʥʠʷ 19,2 ʤʠʥ ʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ 

ʥʘʣʠʯʠʝ ʭʦʣʝʩʪʝʨʠʥʘ, ʩʦ ʩʨʝʜʥʠʤ ʧʨʦʮʝʥʪ-

ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 79,0 % (ʈʠʩ. 1).  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʩʪʘʥʜʘʨʪʥʦʡ 

ʧʨʦʙʳ ʤʦʣʦʢʘ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʩʪʝʨʠʥʦ-

ʚʦʡ ʬʨʘʢʮʠʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʚʳʷʚʣʷʣʠ, 

ʢʨʦʤʝ ʧʠʢʘ ʭʦʣʝʩʪʝʨʠʥʘ, ʝʱʝ ʪʨʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʧʠʢʘ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʦʪʢʣʠʢʘ ʩʠʛʥʘʣʘ (ʈʠʩ. 2). 

ʇʝʨʚʳʡ ʧʠʢ ʩʦ ʚʨʝʤʝʥʝʤ ʫʜʝʨʞʠʚʘ-

ʥʠʷ 19,2 ʤʠʥ ʦʧʨʝʜʝʣʷʣ ʥʘʣʠʯʠʝ ʭʦʣʝʩʪʝ-

ʨʠʥʘ, ʩʦ ʩʨʝʜʥʠʤ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠ-

ʝʤ 79,0 %. ɺʪʦʨʦʡ ʧʠʢ ʩʦ ʚʨʝʤʝʥʝʤ ʫʜʝʨ-

ʞʠʚʘʥʠʷ 21,1 ʤʠʥ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣ ʥʘʣʠ-

ʯʠʝ ʢʘʤʧʝʩʪʝʨʠʥʘ ʩʦ ʩʨʝʜʥʠʤ ʧʨʦʮʝʥʪʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʝʛʦ 4,4 %. ʊʨʝʪʠʡ ʧʠʢ ʩʦ 

ʚʨʝʤʝʥʝʤ ʫʜʝʨʞʠʚʘʥʠʷ 21,8 ʤʠʥ ʧʦʢʘʟʘʣ 

ʥʘʣʠʯʠʝ ʩʪʠʛʤʘʩʪʝʨʠʥʘ ʩʦ ʩʨʝʜʥʠʤ ʧʨʦ-

ʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 2,9 %. ʏʝʪʚʸʨʪʳʡ 

ʧʠʢ ʩʦ ʚʨʝʤʝʥʝʤ ʫʜʝʨʞʠʚʘʥʠʷ 23 ʤʠʥ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣ ʥʘʣʠʯʠʝ ɓ-ʩʠʪʦʩʪʝʨʠʥʘ 

ʩʦ ʩʨʝʜʥʠʤ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 13,6 

%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʭʨʦ-

ʤʘʪʦʛʨʘʤʤʘʭ ʩʪʝʨʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʤʦʣʦʢʘ 

ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʟʦʦʩʪʝʨʠʥʘ ï ʭʦ-

ʣʝʩʪʝʨʠʥʘ, ʜʦʣʝʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʠʣʦ 79 %. ɺ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ ʩʪʝʨʠ-

ʥʦʚʳʭ ʬʨʘʢʮʠʡ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʤʦʣʦ-

ʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʠʢʠ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʬʠʪʦʩʪʝʨʠʥʳ ï ʢʘʤ-

ʧʝʩʪʝʨʠʥ, ʩʪʠʛʤʘʩʪʝʨʠʥ ʠ ɓ-ʩʠʪʦʩʪʝʨʠʥ ʩ 

ʜʦʣʝʚʳʤ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ 4,4; 2,9 ʠ 13,6 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʧʨʠʩʫʪʩʪʚʠʝ ʬʠʪʦʩʪʝʨʠʥʦʚ ʚ ʤʦʣʦʢʝ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʈʊ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦ-

ʜʳ ʧʦʷʚʠʣʠʩʴ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʟʘʨʫ-

ʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʫʪʚʝʨʞʜʘʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʦʣʦʢʘ, ʛʜʝ ʞʠʨʳ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ ʟʘʤʝʱʝʥʳ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʞʠʨʘʤʠ. ɺ 

ʨʘʙʦʪʘʭ ʵʪʠʭ ʫʯʝʥʳʭ ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʦʜʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [4, 7, 9]. ʆʜʥʘʢʦ ʚ ʪʦʞʝ 

ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʦʪ-

ʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʦʙʘ-

ʚʦʢ ʜʝʰʝʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ: ʧʘʣʴ-

ʤʦʚʦʛʦ, ʢʦʢʦʩʦʚʦʛʦ ʠ ʩʦʝʚʦʛʦ. ɺʝʜʝʥʠʝ 

ʬʘʣʴʩʠʬʠʮʠʨʫʶʱʠʭ ʟʘʤʝʥʠʪʝʣʝʡ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡ-

ʩʪʚʘʭ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝ-

ʥʠʷ [10]. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʚ 

ʵʪʦʤ ʚʦʧʨʦʩʝ ʪʨʝʙʫʝʪ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. 

Заключение. ʅʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ 

ʨʳʥʢʝ ʈʊ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʤʦʣʦʢʘ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʪʝʨʠʥʦʚ. ʆʩ-

ʥʦʚʥʳʤʠ ʬʠʪʦʩʪʝʨʠʥʘʤʠ ʚ ʞʠʨʦʚʦʡ ʬʘʟʝ 
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ʤʦʣʦʢʘ ʷʚʣʷʶʪʩʷ: ʢʘʤʧʝʩʪʝʨʠʥ, ʩʪʠʛʤʘʩʪʝ-

ʨʠʥ, ɓ-ʩʠʪʦʩʪʝʨʠʥ. ɹʨʘʩʠʢʘʩʪʝʨʠʥ ʚ ʧʨʦʙʘʭ 

ʤʦʣʦʢʘ ʥʝ ʚʳʷʚʣʝʥ.  

ʂʘʯʝʩʪʚʝʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʬʠʪʦ-

ʩʪʝʨʠʥʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʦʤ ʛʘ-

ʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ.  

ʄʝʪʦʜ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ 

ʠ ʥʘʜʝʞʥʳʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʞʠʨʦʚ ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ. 

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɻʆʉʊ 33490-2015 ʄʦʣʦʢʦ ʠ ʤʦ-

ʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ. ʆʙʥʘʨʫʞʝʥʠʝ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʤʘʩʝʣ ʤʝʪʦʜʦʤ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ. ï 

ʄ.: ï 2016. ï ʉ. 16. 

2. ʉʘʤʠʛʫʣʣʠʥ, ɼ.ʀ. ʆʙʥʘʨʫʞʝʥʠʝ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʤʝʪʦʜʦʤ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʠ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢ-

ʪʠʨʦʚʘʥʠʝʤ / ɼ.ʀ. ʉʘʤʠʛʫʣʣʠʥ, ɸ.ʄ. ɽʞ-

ʢʦʚʘ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-

ʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2019. ï ʊ. 238(II). ï 

ʉ. 182-185. 

3. ʐʢʦʣʴʥʠʢʦʚʘ, ʄ.ʅ. ʆʙʟʦʨ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʝʣʴʥʦ-

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ / ɺʝʩʪʥʠʢ ʂʨʘʩʥʦʷʨ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ. ï 2017. ï  ̄7(130). ï ʉ. 90-97.  

4. Abdul, Q.A. Health benefit of fu-

costerol from marine algae: a review / Q.A. 

Abdul [et al.] // Journal of the science of food 

and agriculture. ï 2016. ï Vol. 96. ï Issue 6. ï 

P. 1856-1866. 

5. Bigdelifam, D. Sensitive magnetic 

dispersive solid-phase extraction using hy-

drophobic magnetic nanoparticles and GC-

MS analysis for the determination of sterol 

composition in milk samples for the detection 

of palm oil / D. Bigdelifam [et al.] // Jorn. 

Analytical Methods. ï 2017. ï Vol. 9. ï Issue 

14. ï P. 2211-2219.  

6. Duong, S. Modification of the sterol 

profile in milk through feeding / S. Duong [et 

al.] // Jour. of Dairy Science. ï 2019. ï Vol. 

102. ï Issue 7. ï P. 5933-5944. 

7. Kangsamaksin, Thaned. Lupeol and 

stigmasterol suppress tumor angiogenesis and 

inhibit cholangiocarcinoma growth in mice 

via downregulation of tumor necrosis factor-

alpha / Kangsamaksin, Thaned; Chaithongyot, 

Supattra; Wootthichairangsan, Chanida; 

Hanchaina, Rattanavinan; Tangshewinsirikul, 

Chayada; Svasti, Jisnuson // PloS one. ï 2017. 

ï Vol. 12. ï Issue 12. ï P. e0189628. 

8. Nurseitova, M.A. Comparative 

study of fatty acid and sterol profiles for the 

investigation of potential milk fat adulteration 

/ M.A. Nurseitova [et al.] // Jour. of Dairy 

Science. ï 2019. ï Vol. 102. ï Issue 9. ï P. 

7723-7733. 

9. Perez-Ternero, ʉ. Rice bran enzy-

matic extract reduces atherosclerotic plaque 

development and steatosis in high-fat fed Ap-

oE-/- mice / C. Perez-Ternero [et al.] // Nutri-

tion. ï 2017. ï Vol. 37. ï P. 22-29. 

10. Weingaertner, O. Controversial 

role of plant sterol esters in the management 

of hypercholesterolaemia / O. Weingaertner, 

M. Boehm, U. // European heart journal. - 

2009. ï Vol. 30. ï Issue 4. ï P. 404-409.  

 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʀ ʂʆʃʀʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʄʆʃʆʂɸ ʇʆ ʉʆɼɽʈɾɸʅʀʖ 

ʉʊɽʈʀʅʆɺ ʇʈʀ ɽɻʆ ʌɸʃʔʉʀʌʀʂɸʎʀʀ ʈɸʉʊʀʊɽʃʔʅʓʄʀ ɾʀʈɸʄʀ 

 

ɽʞʢʦʚʘ ɸ.ʄ., ʉʘʤʠʛʫʣʣʠʥ ɼ.ʀ., ɺʦʣʢʦʚ ʈ.ɸ., ɽʞʢʦʚ ɺ.ʆ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʢʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʪʝʨʦʣʦʚ ʞʠ-

ʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʭʨʦʤʘʪʦʛʨʘʤʤ ʩʪʘʥʜʘʨʪʥʳʭ ʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʤʦʣʦʢʘ. ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʠʢʠ ʟʦʦʩʪʝʨʠʥʘ ï 

ʭʦʣʝʩʪʝʨʠʥʘ ʩ ʜʦʣʝʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʝʛʦ 79 %. ɺ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʚʳʷʚʣʝʥʳ ʧʠʢʠ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʬʠʪʦʩʪʝʨʠʥʳ ï ʢʘʤʧʝʩʪʝʨʠʥ, ʩʪʠʛʤʘʩʪʝʨʠʥ ʠ ɓ-

ʩʠʪʦʩʪʝʨʠʥ ʩ ʜʦʣʝʚʳʤ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ 4,4; 2,9 ʠ 13,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʪʝʨʠʥʦʚʳʝ ʬʨʘʢʮʠʠ ʤʦʣʦʢʘ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʬʠʪʦʩʪʝʨʠʥʦʚ 
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ʧʦ ʙʠʙʣʠʦʪʝʢʝ ʜʘʥʥʳʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ. ʄʝʪʦʜ ʷʚʣʷʝʪʩʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʨʦʣʦʚ ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ. 

 

QUALITATIVE AND QUANTITATIVE INDICATORS OF MILK ON THE CONTENT OF 

STERINS AT ITS FALSE BY VEGETABLE FATS 

 

Ezhkova A.M., Samigullin D.I., Volkov R.A., Ezhkov V.O. 

Summary 

 

The article presents the results of studies of milk on the content of sterols of animal and veg-

etable origin. The analysis of chromatograms of standard and non-standard milk samples is present-

ed. In all milk samples, peaks of zoosterol - cholesterol with a fractional content of 79 % were iden-

tified. Non-standard milk samples additionally revealed peaks identifying phytosterols - campester-

ol, stigmasterol and ɓ-sitosterol with their 4,4 content; 2,9 and 13,6 %, respectively. 

Sterol fractions of milk were studied by gas chromatography with mass detection. The method al-

lows for the qualitative identification of phytosterols in a data library with subsequent quantitative 

determination. The method is sufficiently accurate and reliable for the determination of sterols in 

milk samples. 

 

DOI 10.31588/2413-4201-1883-241-1-80-85 ʋɼʂ 619.616.24-002.1 

 

ПРОФИЛАКТИЧЕСКАЯ ВИТАМИНИЗАЦИЯ ПОРОСЯТ 

 

Ефимова И.О. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, Альдяков А.В. ï ʢ.ʚ.ʥ., ʜʦʮʝʥʪ 

 

ʌɻɹʆʋ ɺʆ çʏʫʚʘʰʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè 

 

Ключевые слова: ʚʠʪʘʤʠʥʳ, ʞʝʣʝʟʦ, ʩʫʧʝʨʘʤʠʥ-ʉ, ʌʝʨʨʦʛʣʶʢʠʥ +ɺ12, ʧʦʨʦʩʷʪʘ. 

Keywords: vitamins, iron, supermini, Feroglobin +B12, pigs 

 

ʋ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʤʝʥ 

ʚʝʱʝʩʪʚ ʟʘʚʠʩʠʪ ʦʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʨʘʮʠʦʥʘ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʙʝʣʢʦʚ, 

ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʚʠʪʘʤʠʥʦʚ. ʇʨʠ ʠʭ ʜʝʬʠʮʠʪʝ ʠʣʠ ʥʝʚʝʨʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʚ ʨʘʮʠʦʥʝ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʠ ʧʨʠ ʠʟʣʠʰʥʝʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʦʨ-

ʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ 

ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʳʝ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʨʦʩʷʪ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʞʜʝʥʠʶ ʥʝʧʦʣʥʦʮʝʥʥʦʛʦ 

ʧʦʪʦʤʩʪʚʘ ʠ ʨʘʩʩʪʨʦʡʩʪʚʫ ʚʦʩʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʂʦʦʨʜʠʥʘʮʠʷ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ ʫ ʞʠʚʦʪʥʳʭ ʚ ʦʨʛʘʥʘʭ ʠ ʚ ʪʢʘʥʷʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ ʩ ʫʯʘ-

ʩʪʠʝʤ ʛʦʨʤʦʥʦʚ. ʊʝʩʥʘʷ ʩʚʷʟʴ ʩʫʱʝʩʪʚʫʝʪ 

ʤʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ ʚʠʪʘʤʠʥʘʤʠ: ʧʨʠ ʠʭ 

ʩʦʚʤʝʩʪʥʦʤ ʫʯʘʩʪʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʬʫʥʢʮʠʠ [2]. 

ʂ ʥʝʜʦʩʪʘʪʢʫ ʚʠʪʘʤʠʥʦʚ ʠ ʧʨʦʚʠʪʘ-

ʤʠʥʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʞʠʚʦʪʥʳʝ ʠ ʚ ʧʝʨʠ-

ʦʜ ʨʘʥʥʝʛʦ ʨʦʩʪʘ ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʝʪ-

ʩʷ ʧʨʦʮʝʩʩ ʧʠʱʝʚʘʨʝʥʠʷ, ʨʘʩʪʝʪ ʠʭ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʴ, ʤʘʩʩʘ ʪʝʣʘ ʩʥʠʞʘʝʪʩʷ. ʅʝʜʦʩʪʘ-

ʪʦʢ ʚʠʪʘʤʠʥʦʚ ʫ ʞʠʚʦʪʥʳʭ ʩʦʧʨʦʚʦʞʜʘʝʪ-

ʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, 

ʥʘʧʨʠʤʝʨ: ʦʙʱʝʡ ʫʛʥʝʪʝʥʥʦʩʪʴʶ, ʥʘʣʠʯʠ-

ʝʤ ʩʝʨʜʝʯʥʳʭ ʰʫʤʦʚ, ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ 

ʥʘʛʨʫʟʦʢ ï ʠʣʠ ʧʨʦʪʝʢʘʝʪ ʙʝʟ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ. ɺʠʪʘʤʠʥʳ ʥʝʦʙʭʦʜʠʤʳ ʦʨʛʘ-

ʥʠʟʤʫ ʢʘʢ ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʝʨ-

ʤʝʥʪʥʳʭ ʩʠʩʪʝʤ [3]. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʠʭ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦ-

ʩʪʦʷʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʧʦʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘʨʫʰʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʙʠʦʭʠ-

ʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʥʷʭ [6]. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢ-

ʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʩ ʧʦʤʦʱʴʶ ʬʘʨʤʘʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʠʪʘʤʠ-

ʥʦʚ ʠ ʧʨʦʚʠʪʘʤʠʥʦʚ. ʇʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʦʨ-

ʛʘʥʠʟʤʘ ʚʠʪʘʤʠʥʘʤʠ ʢʦʤʧʣʝʢʩʘ ʛʨʫʧʧʳ ɺ 
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ʠ F ʩʫɦʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʦʮʝʩʩ ʠʭ 

ʙʠʦʩʠʥʪʝʟʘ ʚ ʤʠʢʨʦʬʣʦʨʝ ʢʠʰʝʯʥʠʢʘ. ɺʠ-

ʪʘʤʠʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʤʦʞʝʪ ʚʦʟʥʠ-

ʢʘʪʴ ʚʩʣʝʜʩʪʚʠʝ ʫʥʠʯʪʦʞʝʥʠʷ ʤʠʢʨʦʬʣʦʨʳ 

ʠʟ-ʟʘ ʧʨʠʤʝʥʝʥʠʷ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ 

ʠʣʠ ʣʝʯʝʙʥʳʤʠ ʮʝʣʷʤʠ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝ-

ʩʢʠʭ ʩʫʣʴʬʘʥʠʣʘʤʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʘʥ-

ʪʠʙʠʦʪʠʢʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ 

[5].  

ʅʝʨʝʜʢʦ ʚʠʪʘʤʠʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʡ 

ʧʨʦʮʝʩʩʘ ʚʩʘʩʳʚʘʥʠʷ ʚʠʪʘʤʠʥʦʚ, ʧʦʩʪʫʧʘ-

ʶʱʠʭ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ. ʅʝʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʵʨʠʪʨʦʧʦʵʟʘ ʚʦʟʥʠʢʘʝʪ ʫ ʞʠ-

ʚʦʪʥʳʭ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʞʝʣʝʟʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʥʘʨʫʰʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʨʠʪʨʦʮʠ-

ʪʘ ʠ ʛʝʤʦʛʣʦʙʠʥʘ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʧʦʨʦʩʷʪ, ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠ-

ʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʘʚʥʦ-

ʚʝʩʠʷ ʢʦʣʠʯʝʩʪʚʘ ʞʝʣʝʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʝʛʦ 

ʫʙʳʣʴ ʜʦʣʞʥʘ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʧʦʩʪʦʷʥ-

ʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʵʪʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ. 

ɺʩʘʩʳʚʘʥʠʝ ʞʝʣʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʞʝʣʫʜʢʝ 

ʠ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʤ ʘʩʢʦʨ-

ʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʢʦʨʤʘʭ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʚʩʘʩʳʚʘʥʠʶ ʞʝʣʝʟʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʭ ʥʘʣʠ-

ʯʠʠ ʵʪʦʪ ʤʠʢʨʦʵʣʝʤʝʥʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʥʝ-

ʨʘʩʪʚʦʨʠʤʦʝ ʩʦʝʜʠʥʝʥʠʝ. ɺʩʘʩʳʚʘʥʠʝ ʞʝ-

ʣʝʟʘ ʥʘʨʫʰʘʝʪʩʷ ʪʘʢʞʝ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, 

ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ ʞʝʣʫ-

ʜʦʯʥʦʛʦ ʩʦʢʘ [1, 4]. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʚʠʪʘʤʠʥʦʚ ʩʫ-

ʧʝʨʘʤʠʥʘ-ʉ ʠ ʬʝʨʨʦʛʣʢʠʥʘ-ʩ ɺ12 ʥʘ ʦʨʛʘ-

ʥʠʟʤ ʧʦʨʦʩʷʪ. 

Материал и методы исследова-

ний. ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʧʦʨʦʩʷʪ ʷʚʣʷʝʪʩʷ ʘʣʠʤʝʥʪʘʨʥʘʷ 

ʘʥʝʤʠʷ. ʇʨʠ ʨʦʞʜʝʥʠʠ ʟʘʧʘʩ ʞʝʣʝʟʘ ʚ ʦʨ-

ʛʘʥʠʟʤʝ ʧʦʨʦʩʷʪ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 50 

ʤʛ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ ʥʘʨʫʰʘʝʪʩʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, 

ʫʭʫʜʰʘʝʪʩʷ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ 

ʧʦʨʦʩʷʪ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʜʚʝ ʛʨʫʧʧʳ, ʦʧʳʪʥʘʷ ʠ ʢʦʥ-

ʪʨʦʣʴʥʘʷ, ʧʦ 5 ʧʦʨʦʩʷʪ ʦʪ ʦʜʥʦʡ ʩʚʠʥʦʤʘʪ-

ʢʠ. ɺ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ 

ʫʯʠʪʳʚʘʣʠ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪ-

ʥʳʭ, ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ, ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʨʦʚʠ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʘʛʨʦʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʛ. ʏʝʙʦʢʩʘʨʳ. ɺʦ ʠʟʙʝʞʘʥʠʝ 

ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʠʣʠ ʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʘʚʠʪʘʤʠʥʦʟʦʤ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʘʷ ʝʛʦ ʜʦʟʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʚʝʩʘ ʧʦʨʦʩʷʪ.  

ʃʝʯʝʙʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʠʪʘʤʠ-

ʥʦʪʝʨʘʧʠʠ ʫ ʞʠʚʦʪʥʳʭ ʦʮʝʥʠʚʘʣʠ ʚ ʋʅʇʎ 

çCʪʫʜʝʥʯʝʩʢʠʡè ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʦʨʦʩʷʪʘ ʙʝʣʦʡ ʧʦʨʦʜʳ ʚ 

ʚʦʟʨʘʩʪʝ 10 ʩʫʪʦʢ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʙʦʣʝʝ 1 

ʢʛ. 

ʇʦʨʦʩʷʪʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠ-

ʣʠ ʠʥʲʝʢʮʠʦʥʥʳʡ ʨʘʩʪʚʦʨ ʩʫʧʝʨʘʤʠʥʘ ʉ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ ʘʚʠʪʘʤʠʥʦʟʘ ʠ ʥʝʜʦʩʪʘʪʢʘ ʘʤʠ-

ʥʦʢʠʩʣʦʪ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ 

ʧʦʨʦʩʷʪ ʧʨʝʧʘʨʘʪ ʥʦʨʤʘʣʠʟʫʝʪ ʦʙʤʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʢʫʧʠʨʫʝʪ ʩʪʨʝʩʩ-ʬʘʢʪʦʨ, ʷʚʣʷʝʪ-

ʩʷ ʩʨʝʜʩʪʚʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʤʠʥʦʢʠʩʣʦʪ-

ʥʦʛʦ ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ. ʈʘʩʪʚʦʨ ʩʫ-

ʧʝʨʘʤʠʥʘ ʉ ʠʥʲʝʮʠʨʦʚʘʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

(2 ʤʣ ʥʘ 10 ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʧʦʨʦʩʷʪ). 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʝʧʘʨʘʪ ʌʝʨʨʦʛʣʶʢʠʥ +ɺ12. ʇʨʠ ʚʥʫʪʨʠ-

ʤʳʰʝʯʥʦʤ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪ ʩʪʠʤʫʣʠʨʫ-

ʝʪ ʩʠʥʪʝʟ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʘʩʳʱʝʥʠʶ ʠʤ ʦʨʛʘʥʠʟʤʘ, ʵʬʬʝʢʪʠʚʥʦ 

ʚʣʠʷʝʪ ʥʘ ʩʦʟʨʝʚʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʧʦʚʳ-

ʰʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. ɺʭʦʜʷʱʠʡ 

ʚ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪ ʚʠʪʘʤʠʥ ɺ12 ʘʢʪʠʚʠʨʫʝʪ 

ʧʨʦʮʝʩʩ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʚʣʠʷʝʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʝʯʝʥʠ ʠ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ ʧʦ-

ʨʦʩʷʪ ʧʨʝʧʘʨʘʪ ʠʤ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯ-

ʥʦ ʚ ʜʦʟʝ 2-3 ʩʤ3. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝ-

ʜʝʥʠʝ ʧʦʚʪʦʨʷʣʠ ʥʘ 10 ʜʝʥʴ ʚ ʜʦʟʝ 3 ʩʤ3.  

Результаты исследований. ʉʫʱʝ-

ʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝ-

ʧʝʥʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʘʥʝʤʠʠ ʩʯʠʪʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ 

ʧʦʨʦʩʷʪ. ʇʨʠ ʫʨʦʚʥʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 3-4 % 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʧʘʪʦʣʦʛʠʠ ʫ 
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ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. ʈʘʟʚʠʪʠʶ ʘʥʝʤʠʠ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʢʦʨ-

ʤʝ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʫʨʦʚʥʷ ʙʝʣʢʘ ʥʘʨʫ-

ʰʘʝʪʩʷ ʫʩʚʦʝʥʠʝ ʞʝʣʝʟʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʚʥʝʜʨʝʥʠʝ ʚ ʤʦʣʝʢʫʣʳ 

ʛʝʤʦʛʣʦʙʠʥʘ. 

 

ʊʘʙʣʠʮʘ 1 ī ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʦʨʦʩʷʪ  

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 5,6Ñ0,43 5,5Ñ0,13 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 13,6Ñ0,24 13,9Ñ0,14 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 91Ñ0,64 90,0Ñ0,62 

ʥʘ 10 ʩʫʪʢʠ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 6,4Ñ0,43 6,5Ñ0,53 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 12,3Ñ0,35 11,5Ñ0,34 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 106Ñ0,61 105Ñ0,52 

ʥʘ 20 ʩʫʪʢʠ 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 10,3Ñ0,34 9,6Ñ0,33 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 101Ñ0,44 98Ñ0,52 

  

ʊʘʙʣʠʮʘ 2 ī ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʦʨʦʩʷʪ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ  

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʜʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʤʛ. % 15,4Ñ3,12 15,6Ñ2,61 

ʆʙʱʠʡ ʙʝʣʦʢ ʛʨ. % 64,4Ñ0,71 65,1Ñ0,71 

ɻʣʶʢʦʟʘ, ʛ/ʣ 7,8Ñ0,16 7,7Ñ0,64 

ɸʃʊ, ʝʜ. /ʣ 11,2Ñ8,21 10,9Ñ9,12 

ɸʉʊ, ʝʜ./ʣ 15,6Ñ2,74 14,8Ñ2,85 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ, ʝʜ. /ʣ 188,4Ñ 2,67 189,9Ñ2,31 

ʥʘ 10 ʩʫʪʢʠ 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʤʛ. % 19,6 Ñ 4,12 20,5Ñ3,21 

ʆʙʱʠʡ ʙʝʣʦʢ ʛʨ. % 85,6 Ñ0,56 87,3Ñ0,65 

ɻʣʶʢʦʟʘ, ʛ/ʣ 7,9Ñ0,24 7,6Ñ0,36 

ɸʃʊ, ʝʜ. /ʣ 10,6Ñ8,32 10,9Ñ6,23 

ɸʉʊ, ʝʜ./ʣ 15,8Ñ1,64 14,9Ñ2,44 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ, ʝʜ. /ʣ 193,9Ñ2,17 199,5Ñ2,43 

ʥʘ 20 ʩʫʪʢʠ 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʤʛ. % 19,9Ñ3,13 19,6Ñ2,21 

ʆʙʱʠʡ ʙʝʣʦʢ ʛʨ. % 94,9Ñ0,33 95,1Ñ0,43 

ɻʣʶʢʦʟʘ, ʛ/ʣ 7,8Ñ0,56 7,7Ñ0,32 

ɸʃʊ, ʝʜ. /ʣ 11,2Ñ8,23 10,8Ñ6,42 

ɸʉʊ, ʝʜ./ʣ 14,6Ñ2,73 14,4Ñ2,94 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ, ʝʜ. /ʣ 195,8Ñ2,63 193,3Ñ2,47 

 

ʇʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʞʝʣʝʟʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʦ 

ʪʦʤ, ʯʪʦ ʣʝʯʝʥʠʝ ʤʦʞʝʪ ʥʝ ʜʘʪʴ ʚʠʜʠʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʚ ʨʘʮʠʦʥʝ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʘʤʠʥʦ-

ʢʠʩʣʦʪ.  

ɹʦʣʝʟʥʴ ʩʪʠʤʫʣʠʨʫʝʪ ʪʘʢʞʝ ʠ ʥʝ-

ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʢʦʨʤʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʮʝʩʩʘ ʫʩʚʦʝʥʠʷ 

ʞʝʣʝʟʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʚʥʝʜʨʝʥʠʶ ʝʛʦ 
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ʚ ʤʦʣʝʢʫʣʳ ʛʝʤʦʛʣʦʙʠʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʠ-

ʪʘʤʠʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ, ʠʛ-

ʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

ɸʤʠʥʦʢʠʩʣʦʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʷʤ ʙʝʣʢʘʭ, ʬʝʨʤʝʥ-

ʪʘʭ, ʧʝʧʪʠʜʥʳʭ ʛʦʨʤʦʥʘʭ ʠ ʦʩʪʘʣʴʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʀʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʧʘ-

ʜʘʷ ʩ ʚʦʜʦʡ ʠʣʠ ʢʦʨʤʦʤ, ʨʝʛʫʣʠʨʫʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ ʥʘʪʨʠʷ, 

ʢʘʣʠʷ ʠ ʢʘʣʴʮʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʩʚʠʥʝʡ, ʘ 

ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʤʙʨʘʥ ʠ ʠʭ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʦʩʤʦʩʘ.  

ʆʩʥʦʚʥʳʝ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʠ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ ʚ ʢʦʤʧʣʝʢʩʝ. ʕʪʠʦʣʦʛʠʯʝʩʢʦʝ 

ʣʝʯʝʥʠʝ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʚ 

ʢʨʦʚʠ ʧʦʨʦʩʷʪ, ʜʝʬʠʮʠʪ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʩʷ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʚʳʟʳʚʘʶʱʝʡ ʟʘʙʦʣʝ-

ʚʘʥʠʝ.  

ʇʨʝʧʘʨʘʪʳ ʩʫʧʝʨʘʤʠʥʘ-ʉ ʠ ʬʝʨʨʦ-

ʛʣʶʢʠʥ +ɺ12 ʠʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʙʫʞ-

ʜʘʪʴ ʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʚʝʣʠʯʠʚʘʪʴ 

ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʘ 

ʪʘʢʞʝ ʧʦʜʥʠʤʘʪʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʯʝʨʝʟ 10 ʠ 20 ʩʫʪʦʢ ʧʦʩʣʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɼʦ ʣʝʯʝʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʧʦʨʦʩʷʪ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʝʤʦ-

ʛʣʦʙʠʥʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ï ʣʝʡʢʦʮʠʪʦʚ (ʊʘʙʣ. 

1).  

ʅʘ ʜʝʩʷʪʳʝ ʩʫʪʢʠ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦ-

ʛʣʦʙʠʥʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʥʘ 14,2 %, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï ʥʘ 14,1 

%, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ 

ʫʤʝʥʴʰʠʣʠʩʴ ʥʘ 17,2 %, 9,5 %. ʅʘ 20 ʩʫʪʢʠ 

ʛʝʤʦʛʣʦʙʠʥ, ʣʝʡʢʦʮʠʪʳ ʠ ʵʨʠʪʨʦʮʠʪʳ ʙʳ-

ʣʠ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʤʦʯʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʥʘ 

ʠʤʝʝʪ ʢʠʩʣʫʶ ʩʨʝʜʫ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʜʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʧʦʨʦʩʷʪ ʙʳʣʠ ʥʠʞʝ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ (ʪʘʙʣ. 2). ʅʘ 10 ʩʫʪʢʠ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʩʫʧʝʨʘʤʠʥʘ-ʉ ʠ 

ʌʝʨʨʦʛʣʶʢʠʥʘ +ɺ12 ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ 

ʥʘ 24,7%, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï ʥʘ 25,4 %. ʈʝ-

ʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʝ ī ʥʘ 21,4 %, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï ʥʘ 

23,9 %. ʆʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʳʚʦʨʦʪ-

ʢʝ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʩʦʜʝʨʞʘʥʠʷ ʘʣʘʥʠʥʘʤʠ-

ʥʦʪʨʘʥʩʬʝʨʘʟʳ ʠ ʧʘʨʪʘʪʘʤʠʥʦʪʨʘʩʬʝʨʘʟʳ. 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʝ ʥʘ 2,8 %, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 4,8 

%. ʅʘ 20 ʩʫʪʢʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʦʨʦʩʷʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. 

ɼʦ ʚʚʝʜʝʥʠʷ ʚʠʪʘʤʠʥʥʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʳʭʘʥʠʝ ʫ ʞʠʚʦʪʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ, 

ʥʘʙʣʶʜʘʣʘʩʴ ʠʭ ʚʷʣʦʩʪʴ, ʢʘʣʦʚʳʝ ʤʘʩʩʳ 

ʙʳʣʠ ʧʣʦʭʦ ʩʬʦʨʤʠʨʦʚʘʥʳ. ʅʘ 2-3 ʩʫʪʢʠ 

ʧʦʩʣʝ ʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʢʘʣʦʚʳʝ ʤʘʩʩʳ 

ʥʘʯʘʣʠ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʳʚʘʪʴʩʷ. ʅʘ 3-6 

ʩʫʪʢʠ ʧʦʨʦʩʷʪʘ ʜʚʠʛʘʣʠʩʴ ʘʢʪʠʚʥʦ, ʧʦ-

ʷʚʠʣʩʷ ʘʧʧʝʪʠʪ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʫ ʥʠʭ ʩʦʭʨʘʥʠʣʠʩʴ ʚʩʝ ʨʝ-

ʬʣʝʢʩʳ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʪʘʢʞʝ ʠ ʨʘʩ-

ʩʪʨʦʡʩʪʚ ʬʫʥʢʮʠʡ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʤʦʯʝʦʪ-

ʜʝʣʝʥʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʘʭ ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʣʫʯʘʝʚ 

ʧʘʜʝʞʘ ʩʢʦʪʘ ʠʣʠ ʝʛʦ ʚʳʥʫʞʜʝʥʥʦʛʦ ʫʙʦʷ 

ʇʨʠʤʝʥʝʥʠʝ ʩʫʧʝʨʘʤʠʥʘ-ʉ ʠ ʌʝʨ-

ʨʦʛʣʶʢʠʥʘ +ɺ12 ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʤʠ ʜʦ-

ʟʘʭ ʥʝ ʧʨʦʷʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʚʝʜʝ-

ʥʠʝ ʧʦʨʦʩʷʪ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝ-

ʩʪʚʝʥʥʫʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʩʫʧʝʨʘʤʠʥʘ-ʉ ʠ 

ʌʝʨʨʦʛʣʶʢʠʥʘ +ɺ12 ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʘʚʠʪʘʤʠʥʦʟʘ ʫ ʧʦʨʦʩʷʪ.  

Заключение. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫ-

ʧʝʨʘʤʠʥʘ-ʉ ʠ ʌʝʨʨʦʛʣʶʢʠʥʘ +ɺ12 ʚʳʷʚʠʣʦ 

ʠʭ ʘʢʪʠʚʠʟʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʠʩʣʠ-

ʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʦʨʛʘ-

ʥʠʟʤʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ, 

ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, ʘʣʘʥʠʥʘʤʠʥʦ-

ʪʨʘʥʩʬʝʨʘʟʳ ʠ ʧʘʨʪʘʪʘʤʠʥʦʪʨʘʩʬʝʨʘʟʳ, 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦʨʦʩʷʪ. 

ʈʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʧʝʨʘʤʠʥ-ʉ ʠ 

ʌʝʨʨʦʛʣʶʢʠʥ +ɺ12 ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʥʠʞʘʶʱʝʛʦ ʨʦʩʪ ʟʘ-

ʙʦʣʝʚʘʝʤʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʠ ʧʨʝʧʷʪʩʪʚʫʶ-
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ʱʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫ ʥʝʛʦ ʧʨʝʞʜʝʚʨʝ-

ʤʝʥʥʦʛʦ ʘʚʠʪʘʤʠʥʦʟʘ. 
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ʈʝʟʶʤʝ 

 

ɺʠʪʘʤʠʥʳ ʫʯʘʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʣʠʷʶʪ ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʥʦʚʳʭ ʢʣʝʪʦʢ, ʫʩʠʣʠʚʘʶʪ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʨʛʘʥʠʟʤʘ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʘʚʠʪʘ-

ʤʠʥʦʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʚʳʩʪʫʧʘʝʪ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ. ʏʘʱʝ ʚʩʝʛʦ ʦʥ ʧʨʦ-

ʩʣʝʞʠʚʘʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʨʘʮʠʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʠʱʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛ-

ʣʝʚʦʜʦʚ. ʋ ʧʦʨʦʩʷʪ ʜʝʬʠʮʠʪ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʤʣʝʥʠʷ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ, ʫ ʢʦʪʦʨʳʭ 

ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʢʘʨʦʪʠʥʘ. ʂʦʛʜʘ ʚʠʪʘʤʠʥʳ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ, ʦʥʠ 

ʦʙʨʘʟʦʚʳʚʘʶʪ ʥʝʢʫʶ ʩʚʷʟʴ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ, ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʚʘʞʥʳʭ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ ʦʨʛʘʥʠʟʤʘ. ɸʚʠʪʘʤʠʥʦʟ ð ʵʪʦ ʧʦʣʦʞʝʥʠʝ, ʢʚʘʣʠʬʠʮʠʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ ʢʦʣʠʯʝʩʪʚʘ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʢʨʦʚʠ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦ ʧʨʠʯʠʥʝ ʧʦʣʥʦʛʦ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠʣʠ ʚ ʩʠʣʫ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʥʝʭʚʘʪʢʠ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʛʝʤʦʛʣʦʙʠʥʘ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʨʘʩʩʪʨʦʡʩʪʚʦʤ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʦʪʩʪʘʚʘʥʠʶ ʤʦʣʦʜʥʷʢʘ ʚ ʨʦʩʪʝ ʠ ʫʤʝʥʴʰʝʥʠʶ ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɹʦʣʝʶʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦʨʦʩʷʪʘ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ. ʋ ʥʝʟʜʦʨʦʚʳʭ 

ʧʦʨʦʩʷʪ ʚʦʟʥʠʢʘʶʪ ʥʝʨʚʥʳʝ ʥʘʨʫʰʝʥʠʷ: ʰʘʪʢʘʷ ʧʦʭʦʜʢʘ ʠ ʥʘʨʫʰʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝ-

ʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʤʧʝʥʩʘʪʦʨʥʦ ʫʯʘʱʘʶʪʩʷ ʜʳʭʘʥʠʝ, ʬʫʥʢʮʠʷ ʩʝʨʜʮʘ, ʬʦʨʤʠʨʫʝʪʩʷ ʝʛʦ 

ʛʠʧʝʨʪʨʦʬʠʷ, ʢʦʪʦʨʘʷ ʥʝʨʝʜʢʦ ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʪʨʫʧʦʚ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʘʚʠʪʘʤʠʥʦʟʘ ʧʦʨʦʩʷʪ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʦʡ. ɺʩʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʦʣʦʜʥʷʢ, ʩʫʧʨʦʩʪʥʳʝ ʠ ʢʦʨʤʷʱʠʝ ʩʚʠʥʦʤʘʪʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʙʞʘʪʴ ʫʜʦʚʣʝʪʚʦʨʷʶ-

ʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

 

PREVENTIVE VITAMINIZATION OF PIGLETS 

 

Efimov I.O., Addiakov A.V. 

Summary 

 

Vitamins participate in almost all metabolic processes, influence the production of new 

cells, strengthen the protective mechanisms of the body. The main cause of avitaminosis in animals 

is unbalanced nutrition. It is most often seen when the diet does not have enough food with high 

carbohydrate content. In piglets, deficiency develops as a result of milk feeding to mothers who 

have a lack of carotene in the body. When vitamins enter the body, they form some kind of bond, 
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thanks to which they can take part in important biological functions of the body. Avitaminosis is a 

position that qualifies a decrease compared to the amount of hemoglobin and erythrocytes in a unit 

of blood volume. This may be due to a complete decrease in the number of erythrocytes or due to 

their functional lack due to a reduced hemoglobin content. The analysis of the structure is character-

ized by a disorder of the functioning of hematopoietic organs and a disorder of metabolic processes, 

which lead to stunting of the young in growth and reduction of resistance of the disease. Mostly pig-

lets are ill at an early age. Unhealthy piglets have nervous disorders: shaky gait and disruption of 

movement coordination. In this case, breathing, heart function is compensated, and its hypertrophy 

is formed, which is often recorded in pathologic autopsy of corpses. Prevention of avitaminosis of 

piglets should be complex. All groups of animals, including young people, soup and feeding sows, 

should be supplied with satisfactory vitamins and minerals 
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ɺ ʧʨʦʮʝʩʩʝ ʞʠʟʥʠ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟ-

ʤʘ ʥʝʠʟʙʝʞʥʦ ʤʝʥʷʶʪʩʷ ʝʛʦ ʤʥʦʛʠʝ ʧʘʨʘ-

ʤʝʪʨʳ [5]. ʅʝʢʦʪʦʨʦʝ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦ-

ʩʪʠ ʠʩʧʳʪʳʚʘʶʪ ʚ ʪʝʯʝʥʠʝ ʨʘʥʥʝʛʦ ʦʥʪʦ-

ʛʝʥʝʟʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢʦʤʧʦ-

ʥʝʥʪʳ ʛʝʤʦʩʪʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʭʘʥʠʟʤʳ, 

ʩʜʝʨʞʠʚʘʶʱʠʝ ʛʝʤʦʢʦʘʛʫʣʷʮʠʶ ï ʧʨʦʪʠ-

ʚʦʩʚʝʨʪʳʚʘʥʠʝ ʠ ʬʠʙʨʠʥʦʣʠʟ. ʀʭ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʫʩʣʦ-

ʚʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʫʤʘ ʘʜʘʧʪʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʢ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʟʘ ʩʯʝʪ ʩʦʭʨʘ-

ʥʝʥʠʷ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʦʚʠ, ʚʝʩʴʤʘ 

ʚʘʞʥʦʛʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʛʨʘʤʤʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [6]. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʚʘʞ-

ʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʘʢʪʠʚʥʦʩʪʠ ʬʠʙʨʠʥʦʣʠʟʘ ʠ 

ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ [1], ʝʝ ʦʥ-

ʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫ ʪʝʣʷʪ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʚ 

ʫʩʣʦʚʠʷʭ ʩʤʝʥʳ ʩʦʩʪʘʚʘ ʧʦʪʨʝʙʣʷʝʤʦʛʦ 

ʢʦʨʤʘ, ʦʩʪʘʶʪʩʷ ʝʱʝ ʩʣʘʙʦ ʦʮʝʥʝʥʳ.   

ʎʝʣʴ ï ʦʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʘʢ-

ʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʶʱʝʡ ʠ ʬʠʙʨʠ-

ʥʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤ ʢʨʦʚʠ ʫ ʪʝʣʷʪ ʙʝʟ ʦʪ-

ʢʣʦʥʝʥʠʡ, ʚ ʦʙʱʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʪʘ-

ʪʫʩʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ ʪʨʝʭ ʬʘʟ ʨʘʥ-

ʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ. 

Материал и методы исследова-

ний. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʵʪʠʢʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʦ ʟʘʱʠʪʝ ʞʠʚʦʪ-

ʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʫʯʥʳʭ ʮʝ-

ʣʷʭ (ʙʳʣʘ ʧʨʠʥʷʪʘ ʚ ʉʪʨʘʩʙʫʨʛʝ 18 ʤʘʨʪʘ 

1986 ʛʦʜʘ ʠ ʧʦʣʥʦʩʪʴʶ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʚ 

ʉʪʨʘʩʙʫʨʛʝ 15 ʠʶʥʷ 2006 ʛʦʜʘ) ʠ ʧʦʜʜʝʨ-

ʞʘʥʘ ʣʦʢʘʣʴʥʳʤ ʢʦʤʠʪʝʪʦʤ ʧʦ ʵʪʠʢʝ ʈʦʩ-

ʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʧʨʦʪʦʢʦʣ ˉ 11 ʦʪ 17 ʷʥʚʘʨʷ 

2019 ʛ.). 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ 97 ʪʝʣʷʪʘʭ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ: ʥʘ 29 ʛʦʣʦʚʘʭ 

ʧʦʣʥʦʩʪʴʶ ʟʜʦʨʦʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝ-

ʣʷʪʘʭ, ʚʟʷʪʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ 1-2 ʩʫʪʢʠ 

ʞʠʟʥʠ, ʥʘ 32 ʧʦʣʥʦʩʪʴʶ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-

ʥʳʭ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ, ʚʟʷʪʳʭ ʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʥʘ 11-ʝ ʩʫʪʢʠ ʦʥʪʦʛʝʥʝʟʘ ʠ ʥʘ 36 

ʟʜʦʨʦʚʳʭ ʪʝʣʷʪʘʭ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʚʟʷʪʳʭ ʚ ʨʘʙʦʪʫ ʥʘ 31-ʝ ʩʫʪʢʠ.  

ʋ ʞʠʚʦʪʥʳʭ ʫʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ 

ʧʣʘʟʤʳ (ʇʆʃ) ï ʘʮʠʣʛʠʜʨʦʧʝʨʝʢʠʩʝʡ [3] ʠ 
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ʩʧʦʩʦʙʥʳʭ ʨʝʘʛʠʨʦʚʘʪʴ ʩ ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ 

ʢʠʩʣʦʪʦʡ ʧʨʦʜʫʢʪʦʚ, ʨʝʛʠʩʪʨʠʨʫʷ ʘʥʪʠ-

ʦʢʠʩʣʠʪʝʣʴʥʫʶ ʟʘʱʠʱʝʥʥʦʩʪʴ ʠʭ ʧʣʘʟʤʳ 

[2]. ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʝʣʷʪ ʚʳʷʚʣʷʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʪʠʚʦʩʚʝʨ-

ʪʳʚʶʱʝʡ ʩʠʩʪʝʤʳ ʧʣʘʟʤʳ, ʚʳʷʩʥʷʷ ʢʦʣʠ-

ʯʝʩʪʚʦ ʚ ʥʝʡ ʧʨʦʪʝʠʥʘ ʉ ʠ ʘʥʪʠʪʨʦʤʙʠʥʘ 

III [1].  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʬʠʙʨʠʥʦʣʠʟʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚʨʝʤʷ ʩʧʦʥʪʘʥʥʦʛʦ ʵʫʛʣʦ-

ʙʫʣʠʥʦʚʦʛʦ ʣʠʟʠʩʘ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʣʘʟ-

ʤʠʥʦʛʝʥʘ ʠ ʫʨʦʚʝʥʴ Ŭ2 ʘʥʪʠʧʣʘʟʤʠʥʘ [1].  

ʊʝʣʷʪʘ ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʟʘ ʥʦʚʦʨʦʞ-

ʜʝʥʥʦʩʪʴ ʥʘ 1-2 ʩʫʪʢʠ ʠ 9-10 ʩʫʪʢʠ. ʄʦ-

ʣʦʜʥʷʢ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʦʙʩʣʝʜʦʚʘʣʩʷ 

ʥʘ 11 ʩʫʪʢʠ ʠ ʥʘ 30 ʩʫʪʢʠ. ʊʝʣʷʪ ʤʦʣʦʯʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʦʙʩʣʝʜʦʚʘʣʠ ʥʘ 31 

ʩʫʪʢʠ, 45 ʩʫʪʢʠ ʠ 90 ʩʫʪʢʠ. ɼʘʥʥʳʝ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ ʧʨʠ ʧʦʤʦʱʠ t-

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʝʣʷʪ  

ɻʝʤʘʪʦʣʦ-

ʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ 

ʅʦʚʦʨʦʞʜʝʥ-

ʥʦʩʪʴ, 

n=29, MÑm 

ʄʦʣʦʯʥʦʝ           

ʧʠʪʘʥʠʝ,                      

n=32, MÑm 

ʄʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʝ          

ʧʠʪʘʥʠʷ,                                   

n=36, MÑm 

1-2 ʜʥ. 

ʞʠʟʥʠ 

9-10 ʜʥ. 

ʞʠʟʥʠ 

11 ʜʥ. 

ʞʠʟʥʠ 

30 ʜʥ. 

ʞʠʟʥʠ 

31 ʜʥ. 

ʞʠʟʥʠ 

45 ʜʥ. 

ʞʠʟʥʠ 

90 ʜʥ. 

ʞʠʟʥʠ 

ɸɻʇ ʧʣʘʟ-

ʤʳ, 

ɼ233 /1 ʤʣ 

 

1,49Ñ 

0,10 

1,44Ñ 

0,12 

 

1,46Ñ 

0,07 

1,53Ñ 

0,20 

 

1,54Ñ 

0,08 

1,80Ñ 

0,14 

ʨ<0,01 

1,41Ñ 

0,11 

 

ʊɹʂ ʧʨʦ-

ʜʫʢʪʳ, 

ʤʢʤʦʣʴ/ʣ 

3,49Ñ 

0,11 

3,47Ñ 

0,11 

3,51Ñ 

0,14 

3,55Ñ 

0,16 

 

3,59Ñ 

0,22 

3,77Ñ 

0,16 

ʨ<0,01 

3,45Ñ 

0,19 

 

ɸʥʪʠʦʢʩʠ-

ʜʘʥʪʥʳʡ 

ʧʦʪʝʥʮʠʘʣ 

ʧʣʘʟʤʳ, % 

34,2Ñ 

0,16 

33,5Ñ 

0,09 

 

32,8Ñ 

0,23 

32,8Ñ 

0,15 

29,3Ñ 

0,17 

27,4Ñ 

0,15 

ʨ<0,05 

33,9Ñ 

0,24 

 

ɸʢʪʠʚ-

ʥʦʩʪʴ ʘʥ-

ʪʠʪʨʦʤʙʠ-

ʥʘ III  ʚ 

ʧʣʘʟʤʝ, % 

96,2Ñ 

0,11 

 

102,1Ñ 

0,19 

 

101,7Ñ 

0,07 

 

108,2Ñ 

0,16 

ʨ<0,05 

 

109,1Ñ 

0,04 

 

122,7Ñ 

0,20 

ʨ<0,01 

119,9Ñ 

0,10 

ʨ<0,05 

ʇʨʦʪʝʠʥ ʉ, 

% 

50,1Ñ 

0,24 

75,2Ñ 

0,16 

ʨ<0,01 

76,0Ñ 

0,10 

83,5Ñ 

0,08 

ʨ<0,05 

84,0Ñ 

0,12 

98,0Ñ 

0,10 

ʨ<0,01 

93,6Ñ 

0,03 

ʨ<0,05 

ɺʨʝʤʷ 

ʩʧʦʥʪʘʥʥʦ-

ʛʦ ʵʫʛʣʦʙʫ-

ʣʠʥʦʚʦʛʦ 

ʣʠʟʠʩʘ, 

ʤʠʥ. 

186,3Ñ 

0,52 

178,9Ñ 

0,42 

 

178,2Ñ 

0,34 

170,3Ñ 

0,15 

ʨ<0,05 

170,0Ñ 

0,26 

152,3Ñ 

0,10 

ʨ<0,01 

162,1Ñ 

0,09 

ʨ<0,05 

ʇʣʘʟʤʠʥʦ-

ʛʝʥ, % 

115,2Ñ 

0,17 

120,1Ñ 

0,45 

 

122,0Ñ 

0,05 

128,6Ñ 

0,10 

ʨ<0,05 

128,9Ñ 

0,02 

138,8Ñ 

0,07 

ʨ<0,01 

134,5Ñ 

0,08 

ʨ<0,05 

Ŭ2 ʘʥ-

ʪʠʧʣʘʟʤʠʥ, 

% 

130,4Ñ0,

32 

102,3Ñ 

0,28 

ʨ<0,05 

 

101,3Ñ 

0,19 

96,4Ñ 

0,09 

ʨ<0,05 

 

96,1Ñ 

0,15 

80,4Ñ 

0,17 

ʨ<0,01 

89,0Ñ 

0,03 

ʨ<0,05 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʨ ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢ ʠʩʩʣʝʜʦ-

ʚʘʥʠʶ  
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Результаты исследований. ɿʘ ʥʦ-

ʚʦʨʦʞʜʝʥʥʦʩʪʴ ʚ ʧʣʘʟʤʝ ʞʠʚʦʪʥʳʭ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦ-

ʜʫʢʪʦʚ ʇʆʃ: ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʪʠʦʙʘʨʙʠ-

ʪʫʨʦʚʦʡ ʢʠʩʣʦʪʳ-ʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʘʮʠʣʛʠʜʨʦʧʝʨʝʢʠʩʝʡ ʥʝ ʠʤʝʣʦ ʟʥʘʯʠʤʦʡ 

ʜʠʥʘʤʠʢʠ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ (ʊʘʙʣ.1). ʕʪʦ 

ʙʳʣʦ ʚʳʟʚʘʥʦ ʥʝʠʟʤʝʥʥʦʩʪʴʶ ʫʨʦʚʥʷ ʫ ʪʝ-

ʣʷʪ ʚ ʥʘʯʘʣʝ ʦʥʪʦʛʝʥʝʟʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠʭ ʧʣʘʟʤʳ (ʚ ʩʨʝʜʥʝʤ ʚ ʪʝʯʝ-

ʥʠʝ ʧʝʨʚʦʡ ʬʘʟʳ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ 

33,7Ñ0,14 %). ɿʘ ʚʨʝʤʷ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʞʠʚʦʪʥʳʭ ʩʦʭʨʘ-

ʥʷʣʘʩʴ ʥʝʠʟʤʝʥʥʦʩʪʴ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʳ (ʚ ʩʨʝʜʥʝʤ 32,6°0,21 

%), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫ ʥʠʭ ʧʦʩʪʦʷʥʩʪʚʦ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʝʨʦʢʩʠʜʘʮʠʠ ʚ 

ʧʣʘʟʤʝ. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʚ ʥʝʡ ʘʮʠʣʛʠʜʨʦ-

ʧʝʨʝʢʠʩʝʡ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ 1,48°0,02 

ɼ233/1ʤʣ ʧʨʠ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʝ ʪʠʦʙʘʨ-

ʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʳ-ʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ 

3,29°0,02 ʤʢʤʦʣʴ/ʣ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʬʘʟʳ ʤʦʣʦʯʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ  ʫ ʪʝʣʷʪ ʦʪʤʝʯʘʣʦʩʴ 

ʟʥʘʯʠʤʦʝ ʧʦʥʠʞʝʥʠʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʠ ʢ 45 ʩʫʪʢʘʤ ʩ ʧʦʩʪʝʧʝʥ-

ʥʳʤ ʝʛʦ ʨʦʩʪʦʤ ʢ ʢʦʥʮʫ ʪʨʝʪʴʝʡ ʬʘʟʳ ʨʘʥ-

ʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʜʦ ʫʨʦʚʥʷ 33,9°0,24 %. 

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʟʘʢʦ-

ʥʦʤʝʨʥʳʤ ʢʦʣʝʙʘʥʠʝʤ ʇʆʃ, ʧʨʦʷʚʣʷʷʩʴ 

ʜʠʥʘʤʠʢʦʡ ʫʨʦʚʥʷ ʘʮʠʣʛʠʜʨʦʧʝʨʝʢʠʩʝʡ, 

ʢʦʪʦʨʳʡ ʢ 45 ʩʫʪʢʘʤ ʥʘʨʘʩʪʘʣ ʜʦ 1,80°0,14 

ɼ233/1ʤʣ, ʠ ʫʤʝʥʴʰʘʣʩʷ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝ-

ʥʠʷ ʜʦ 1,41°0,11 ɼ233/1ʤʣ. ʇʨʠ ʵʪʦʤ ʪʠʦ-

ʙʘʨʙʠʪʫʨʦʚʘʷ ʢʠʩʣʦʪʘ ï ʘʢʪʠʚʥʳʝ ʧʨʦʜʫʢ-

ʪʳ ʪʘʢʞʝ ʥʘʨʘʩʪʘʣʠ ʢ 45 ʩʫʪʢʘʤ, ʘ ʟʘʪʝʤ 

ʫʤʝʥʴʰʘʣʠʩʴ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʷ ʜʦ 

ʫʨʦʚʥʷ ʩʚʦʡʩʪʚʝʥʥʦʛʦ ʜʣʷ ʥʘʯʘʣʘ ʬʘʟʳ ʤʦ-

ʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ɼʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʦʢʘʟʘ-

ʣʘʩʴ ʩʚʦʡʩʪʚʝʥʥʘ ʥʝʙʦʣʴʰʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʨʦʩʪʫ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʪʨʦʤʙʠʥʘ III (ʩʨʝʜ-

ʥʷʷ ʚʝʣʠʯʠʥʘ 99,3Ñ0,16 %). ʇʨʠ ʵʪʦʤ, ʫ 

ʥʠʭ ʨʦʩ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʘ ʉ ï ʩ 50,1Ñ0,24 

% ʜʦ 75,2Ñ0,16 % (ʊʘʙʣ.1). ʋ ʥʦʚʦʨʦʞʜʝʥ-

ʥʳʭ ʪʝʣʷʪ ʠʤʝʣʘʩʴ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʦʩʪʫ 

ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʠʥʦʛʝʥʘ ʧʨʠ ʩʥʠ-

ʞʝʥʠʠ Ŭ2 ʘʥʪʠʧʣʘʟʤʠʥʘ ʥʘ 27,5 %. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩʦʢʨʘʱʝʥʠʝ ʫ ʪʝʣʷʪ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʫʛʣʦʙʫʣʠʥʦʚʦʛʦ ʣʠʟʠʩʘ ʟʘ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʴ.  

ɺ ʢʨʦʚʠ ʫ ʤʦʣʦʜʥʷʢʘ, ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʠʤʝʣʦ ʤʝʩʪʦ 

ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥ-

ʪʠʪʨʦʤʙʠʥʘ III (ʚ ʩʨʝʜʥʝʤ 105,2Ñ0,13 %). 

ʇʨʠ ʵʪʦʤ ʫ ʪʝʣʷʪ ʠʤʝʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʚ 

ʭʦʜʝ ʚʪʦʨʦʡ ʬʘʟʳ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʨʦʪʝʠʥʘ ʉ ʩ 76,0Ñ0,10 % ʜʦ 

83,5Ñ0,08 %. ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʫ ʪʝʣʷʪ ʫʚʝ-

ʣʠʯʠʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ʧʣʘʟʤʠʥʦʛʝʥʘ ʠ ʩʥʠ-

ʟʠʣʩʷ ʫʨʦʚʝʥʴ Ŭ2 ʘʥʪʠʧʣʘʟʤʠʥʘ, ʩʧʦʩʦʙ-

ʩʪʚʫʷ ʪʦʨʤʦʞʝʥʠʶ ʵʫʛʣʦʙʫʣʠʥʦʚʦʛʦ ʣʠʟʠ-

ʩʘ.  

ʋ ʪʝʣʷʪ ʢ 45 ʩʫʪʢʘʤ ʞʠʟʥʠ ʥʘʡʜʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʚ ʧʣʘʟʤʝ ʘʥʪʠʪʨʦʤʙʠʥʘ III ʜʦ 

122,7Ñ0,20 %. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫ ʥʠʭ ʢ 

ʵʪʦʤʫ ʚʦʟʨʘʩʪʫ ʥʘʨʘʩʪʘʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʪʝʠʥʘ ʉ ʜʦ 98,0Ñ0,08 %. ɺ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʧʦʩʣʝʜʫʶʱʝʡ ʬʘʟʳ ʤʦʣʦʯʥʦ ï ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʦʠʩʭʦʜʠʣʦ ʠʭ ʚʦʟʚʨʘʱʝ-

ʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʙʣʠʟʢʠʡ ʢ ʪʘʢʦʚʦʤʫ ʚ ʥʘʯʘ-

ʣʝ ʪʨʝʪʴʝʡ ʬʘʟʳ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ.  

ɿʘ ʬʘʟʫ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠ-

ʪʘʥʠʷ ʫ ʪʝʣʷʪ, ʠʤʝʣʠ ʤʝʩʪʦ ʩʭʦʜʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʫʨʦʚʥʷ ʧʣʘʟʤʠʥʦʛʝʥʘ ʧʨʠ ʫʤʝʥʴʰʝ-

ʥʠʠ ʫʨʦʚʥʷ ʠʥʛʠʙʠʪʦʨʘ ʝʛʦ ʘʢʪʠʚʠʨʦʚʘʥ-

ʥʦʡ ʤʦʣʝʢʫʣʳ -  Ŭ2 ʘʥʪʠʧʣʘʟʤʠʥʘ ʢ 45 ʩʫʪ-

ʢʘʤ ʦʥʪʦʛʝʥʝʟʘ, ʩ ʙʳʩʪʨʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʘʢʪʠʚʥʦʩʪʠ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʬʘʟʳ ʥʦʚʦʨʦʞʜʝʥ-

ʥʦʩʪʠ ʫ ʪʝʣʷʪ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʠʟʤʝʥʥʦʩʪʴ 

ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ 

ʧʣʘʟʤʳ ʠ ʫʨʦʚʥʝʡ ʚ ʥʝʡ ʘʮʠʣʛʠʜʨʦʧʝʨʝʢʠ-

ʩʝʡ ʠ ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʳ ï ʘʢʪʠʚ-

ʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ, ʚʝʩʴʤʘ ʟʥʘʯʠʤʦ ʫ ʣʶ-

ʙʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫ ʥʠʭ ʤʝ-

ʭʘʥʠʟʤʦʚ ʩʦʭʨʘʥʝʥʠʠʷ ʛʦʤʝʦʩʪʘʟʘ. ʅʝ ʚʳ-

ʩʦʢʘʷ ʧʝʨʦʢʩʠʜʘʮʠʷ ʚ ʧʣʘʟʤʝ ʚʩʝʛʜʘ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʦʚʨʝʞʜʝ-

ʥʠʷ ʩʦʩʫʜʦʚ ʠ ʢʣʝʪʦʢ ʢʨʦʚʠ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʤʦʢʦʘʛʫʣʷʮʠʠ. 

ɿʥʘʯʠʤʳʤʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ 

ʚ ʦʪʥʦʰʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʛʝ-

ʤʦʩʪʘʟʘ ʧʨʠʟʥʘʶʪʩʷ ʘʥʪʠʪʨʦʤʙʠʥʘ III , 

ʧʣʘʟʤʠʥʦʛʝʥ ʠ ʧʨʦʪʝʠʥ ʉ. ʀʭ ʘʢʪʠʚʥʦʩʪʴ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʡ ʦʧʪʠʤʫʤ ʘʥʪʠʢʦʘʛʫʣʷʮʠʠ ʠ 

ʧʨʦʢʦʘʛʫʣʷʮʠʠ. ʅʘʣʠʯʠʝ ʙʘʣʘʥʩʘ ʜʦʢʘʟʳ-

ʚʘʝʪʩʷ ʫ ʪʝʣʷʪ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʦʷʚʣʝʥʠʡ 

ʪʨʦʤʙʦʟʦʚ ʠ ʢʨʦʚʦʪʝʯʝʥʠʡ [7]. ɼʦʩʪʘʪʦʯ-

ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʠʙʨʠʥʦʣʠʟʘ ʠ ʧʨʦʪʠʚʦ-

ʩʚʝʨʪʳʚʘʥʠʷ ʧʦʤʦʛʘʝʪ ʞʠʚʦʪʥʦʤʫ ʧʨʠʩʧʦ-

ʩʘʙʣʠʚʘʪʴʩʷ ʢ ʧʘʛʫʙʥʳʤ ʚʣʠʷʥʠʷʤ ʚʥʝʰ-

ʥʝʡ ʩʨʝʜʳ [4].  



88 

 

ɺ ʪʝʯʝʥʠʝ ʵʪʘʧʘ ʤʦʣʦʯʥʦʛʦ ʧʠʪʘʥʠʷ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʦʣʝʙʘʥʠʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ʧʨʦʜʫʢʪʦʚ ʇʆʃ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʠʥʘʤʠʢʝ ʧʨʦʪʠ-

ʚʦʩʚʝʨʪʳʚʘʥʠʷ ʠ ʬʠʙʨʠʥʦʣʠʟʘ. ʕʪʦ ʧʦʤʦ-

ʛʘʝʪ ʪʝʣʷʪʘʤ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʫʩʧʝʰʥʦ ʘʜʘʧ-

ʪʠʨʦʚʘʪʴʩʷ ʠ ʠʤʝʪʴ ʦʧʪʠʤʫʤ ʪʨʦʬʠʢʠ ʪʢʘ-

ʥʝʡ. ɺ ʪʝʯʝʥʠʝ ʚʪʦʨʦʡ ʬʘʟʳ ʨʘʥʥʝʛʦ ʦʥʪʦ-

ʛʝʥʝʟʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʨʘʩʪʘʥʠʝ ʘʥʪʠʪʨʦʤ-

ʙʠʥʘ III, ʧʨʦʪʝʠʥʘ ʉ ʠ ʧʣʘʟʤʠʥʦʛʝʥʘ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ Ŭ2 ʘʥʪʠʧʣʘʟʤʠʥʘ. ɼʘʥʥʳʝ ʠʟ-

ʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢ-

ʮʠʝʡ ʩʠʩʪʝʤʳ ʘʜʘʧʪʘʮʠʠ, ʥʘʯʠʥʘʶʱʝʡʩʷ ʩ 

ʢʦʥʮʘ ʬʘʟʳ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʠʥʛʠʙʠʪʦʨʘ ʢʦʥʪʘʢʪʥʦʡ ʘʢ-

ʪʠʚʘʮʠʠ ʛʝʤʦʢʦʘʛʫʣʷʮʠʠ ʫ ʞʠʚʦʪʥʳʭ ʧʦ-

ʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʝʪ, ʤʦʞʥʦ ʜʫʤʘʪʴ ʦ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʩʦ-

ʭʨʘʥʷʶʱʝʤ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦʛʦ ʧʠ-

ʪʘʥʠʷ [8]. 

ʅʘʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʦʚ ʇʆʃ 

ʚ ʧʣʘʟʤʝ ʪʝʣʷʪ ʚ ʥʘʯʘʣʝ ʬʘʟʳ ʤʦʣʦʯʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩʚʷʟʘʥʦ ʩ ʦʩʣʘʙʣʝ-

ʥʠʝʤ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʭ ʘʥ-

ʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʧʣʘʟʳ, ʧʨʠ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʚ ʥʝʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʥʠʷ ʠ ʬʠʙʨʠʥʦʣʠʟʘ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʜʘʧʪʘʮʠʠ ʪʝʣʷʪ ʢ ʤʝʥʷʶʱʝ-

ʤʫʩʷ ʩʦʩʪʘʚʫ ʧʦʪʨʝʙʣʷʝʤʳʭ ʢʦʨʤʦʚ, ʦʙʝʩ-

ʧʝʯʠʚʘʷ ʫ ʥʠʭ ʦʧʪʠʤʫʤ ʨʝʦʣʦʛʠʠ ʢʨʦʚʠ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʢʠʩʣʦʨʦʜʘ ʢ ʦʨʛʘ-

ʥʘʤ ʞʠʚʦʪʥʳʭ. ɼʘʥʥʳʡ ʤʦʤʝʥʪ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠ ʚʝʩʴʤʘ ʚʘʞʝʥ ʜʣʷ ʤʦʣʦʜʥʷʢʘ, 

ʥʘʯʠʥʘʶʱʝʛʦ ʧʦʪʨʝʙʣʷʪʴ ʢʦʨʤʘ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʠʭ 

ʩʠʣʴʥʳʤ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʦʢʘʟʳʚʘʶʱʠʤ ʥʘ ʠʭ ʦʨʛʘʥʠʟʤ ʜʝʩʪʘʙʠʣʠ-

ʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʅʘʩʪʫʧʘʶʱʠʝ ʧʨʠ 

ʵʪʦʤ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʥʠʠ ʠ 

ʬʠʙʨʠʥʦʣʠʟʝ ʩʦʭʨʘʥʷʶʪ ʢʨʦʚʴ ʚ ʞʠʜʢʦʤ 

ʩʦʩʪʦʷʥʠʠ [1].  

ʅʘ ʧʨʦʪʷʞʝʥʠʝ ʬʘʟʳ ʤʦʣʦʯʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʫ ʪʝʣʷʪ ʧʨʦʠʩʭʦʜʷʪ 

ʟʘʢʦʥʦʤʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʠʥʛʠʙʠ-

ʪʦʨʦʚ ʢʦʘʛʫʣʷʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʬʠʙʨʠʥʦ-

ʣʠʪʠʢʦʚ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥ-

ʪʠʪʨʦʤʙʠʥʘ III, ʧʨʦʪʝʠʥʘ ʉ ʠ ʧʣʘʟʤʠʥʦʛʝ-

ʥʘ ʠ ʩʥʠʞʘʝʪʩʷ ʚ ʠʭ ʢʨʦʚʠ ʢʦʣʠʯʝʩʪʚʘ ʠʥ-

ʛʠʙʠʪʦʨʘ ʬʠʙʨʠʥʦʣʠʟʘ ï Ŭ2-ʘʥʪʠʧʣʘʟʤʠʥʘ 

ʩ ʚʳʨʘʞʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʢ 45 ʩʫʪʢʘʤ ʠ ʧʣʘʚʥʦʡ ʠʭ ʦʧʪʠʤʠʟʘʮʠ-

ʝʡ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʷ. ɹʝʟ ʩʦʤʥʝʥʠʷ, ʵʪʦ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʵʣʝʤʝʥʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʜʘʧʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʫ ʪʝʣʷʪ ʚ ʫʩʣʦʚʠ-

ʷʭ ʧʝʨʝʭʦʜʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʦʨʤʘ, ʨʝʘʣʠ-

ʟʫʝʤʦʡ ʨʦʩʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʥʠʷ ʠ ʬʠʙʨʠʥʦʣʠ-

ʟʘ.  

ʉʣʘʙʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʘʟʤʠʥʦʛʝʥʘ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʠʥʛʠʙʠʪʦʨʦʤ ʢʦʥʪʘʢʪʥʦʡ ʘʢ-

ʪʠʚʘʮʠʠ ʧʣʘʟʤʝʥʥʳʭ ʧʨʦʪʝʘʟ, ʩʣʝʜʫʝʪ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʘʜʘʧʪʘʮʠʠ ʛʝ-

ʤʦʩʪʘʟʘ ʫ ʪʝʣʷʪ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ, ʢ ʧʝʨʝ-

ʤʝʥʝ ʭʘʨʘʢʪʝʨʘ ʢʦʨʤʘ ʙʝʟ ʨʘʟʚʠʪʠʷ ʛʠʧʦʢʦ-

ʘʛʫʣʷʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʠʢ-

ʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʪʝʣʝʥʢʘ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʢʦʨʤʦʚ.  

Заключение. ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠ-

ʚʦʩʚʝʨʪʳʚʘʥʠʷ ʠ ʬʠʙʨʠʥʦʣʠʟʘ ʩʦʟʜʘʶʪ ʫ 

ʪʝʣʷʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ 

ʦʧʪʠʤʫʤ ʛʝʤʦʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ ʠ ʪʨʦʬʠʢʠ 

ʦʨʛʘʥʦʚ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫ ʥʠʭ ʦʧʪʠ-

ʤʫʤʘ ʤʝʪʘʙʦʣʠʟʤʘ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʪʝʣʷʪ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ.  

ɺ ʭʦʜʝ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʘʚʘ ʧʦʪʨʝʙ-

ʣʷʝʤʦʡ ʧʠʱʠ ʫ ʪʝʣʷʪ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝ-

ʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʪʠʚʦ-

ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʬʠʙʨʠʥʦʣʠʟʘ. ʀʭ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʢʦʤʧʦʥʝʥʪʦʤ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʪʝʣʷʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
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ʈʝʟʶʤʝ 

 

ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʬʘʟ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʫ ʪʝʣʷʪ ʦʪʤʝʯʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʩʠʩʪʝʤ 

ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʥʠʷ ʠ ʬʠʙʨʠʥʦʣʠʟʘ. ɺ ʧʨʦʮʝʩʩʝ ʩʤʝʥʳ ʩʦʩʪʘʚʘ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʦʨʤʘ ʫ ʪʝʣʷʪ 

ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ, ʥʘʩʪʫʧʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʠʭ ʧʣʘʟʤʝ ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʪʨʦʤ-

ʙʠʥʘ III , ʧʣʘʟʤʠʥʦʛʝʥʘ, ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʘ ʉ ʠ ʫʤʝʥʴʰʝʥʠʝ Ŭ2 ʘʥʪʠʧʣʘʟʤʠʥʘ ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝʚʳʛʦʜʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʘʡʦʥʝ 45 ʩʫʪʦʢ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʙʳʩʪʨʳʤ ʚʦʟʚʨʘʱʝʥʠʝʤ ʠʭ ʥʘ ʫʨʦʚʝʥʴ ʙʣʠʟʢʠʡ ʢ ʫʨʦʚʥʶ ʩʚʦʡʩʪʚʝʥʥʦʤʫ ʥʘʯʘʣʫ ʬʘʟʳ ʤʦʣʦʯ-

ʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʈʘʟʚʠʪʠʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʩʦʭʨʘʥʷʝʪ ʫ ʪʝʣʷʪ ʦʧʪʠʤʫʤ ʞʠʜʢʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʦʚʠ, ʝʝ ʨʝʦʣʦʛʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʧʝʯʝʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʠʭ 

ʪʢʘʥʝʡ. ʅʘʩʪʫʧʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʥʠʷ ʠ ʬʠʙʨʠʥʦʣʠʟʘ ʚ ʫʩʣʦʚʠʷʭ 

ʧʝʨʝʭʦʜʘ ʩ ʧʦʪʨʝʙʣʝʥʠʷ ʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʧʠʱʠ ʥʘ ʜʨʫʛʦʡ ʩʪʠʤʫʣʠʨʫʶʪ ʫ ʪʝʣʷʪ ʧʨʦʮʝʩʩ ʘʜʘʧ-

ʪʘʮʠʠ ʠ ʧʦʚʳʰʘʶʪ ʠʭ ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

 

PHYSIOLOGICAL DYNAMICS OF ANTI-COLLECTION AND FIBRINOLYSIS SYSTEMS IN 

CATTLE YOUNG PEOPLE DURING FOOD CHANGE 

 

Zavalishina S.Yu. 

Summary 

 

During the first three phases of early ontogenesis, calves showed an increase in anticoagula-

tion and fibrinolysis systems.  In the process of changing the composition of the consumed feed in 

calves in early ontogenesis, a gradual increase in their plasma levels of antithrombin III, plasmino-

gen, protein C level and a decrease in Ŭ2 antiplasmin with pronounced functionally unfavorable 

changes in their activity in the region of 45 days with their further rapid return to a level close  to 

the level characteristic of the onset of the phase of milk-vegetable nutrition.  The development of 

these changes in calves preserves the optimum fluid characteristics of the blood, its rheology and 

helps to ensure the normal metabolism of their tissues.  Upcoming changes in the parameters of an-

ticoagulation and fibrinolysis during the transition from the consumption of one composition of 

food to another stimulate the calf's adaptation process and increase their overall resistance to envi-

ronmental factors. 
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ʇʝʨʚʠʯʥʳʡ ʛʝʤʦʩʪʘʟ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʘʱʠʪʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʣʘʥʝ ʩʦʭʨʘʥʝʥʠʷ 

ʦʙʲʝʤʘ ʢʨʦʚʠ ʚ ʩʦʩʫʜʠʩʪʦʤ ʨʫʩʣʝ ʚ ʩʣʫʯʘʝ 

ʣʶʙʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʚ ʧʣʘʥʝ ʧʦʜʜʝʨʞʘ-

ʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʝʝ ʨʝʦʣʦʛʠʠ ʚ ʩʦʩʫʜʘʭ 

ʤʝʣʢʦʛʦ ʢʘʣʠʙʨʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʨʦʤʙʦʮʠ-

ʪʳ ʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʷ ʘʛʨʝʛʘʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ 

ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ [7]. ɼʦʩʪʘʪʦʯʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʠʯʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʚʘʞʥʳʤ ʜʣʷ ʨʘʙʦʪʳ ʛʝʤʦʩʪʘʟʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʚ ʮʝʣʦʤ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʧʪʠʤʫʤʘ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʢʨʦʚʠ ʚ ʩʦʩʫʜʘʭ ʩʠʩʪʝʤʳ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ ʚ 

ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. ɹʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʠʤʝʶʪ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʢʦʛʜʘ 

ʧʣʦʜʫ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʠʩʣʦʨʦʜʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʯʪʦ 

ʩʠʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴʶ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʤʘʪʝʨʠ [4].  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʦʣʦʢʝ ʠ 

ʛʦʚʷʜʠʥʝ, ʪʨʝʙʫʶʱʝʝʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦ-

ʨʳʭ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ ʧʦ ʬʠ-

ʟʠʦʣʦʛʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʉʝʨʴʝʟʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʠʤʝʝʪ 

ʠʟʫʯʝʥʠʝ ʫ ʥʝʛʦ ʩʦʩʫʜʠʩʪʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʞʠʚʦʪʥʳʭ. ʆʩʦ-

ʙʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʛʝʤʦʩʪʘ-

ʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʩʦʩʫʜʦʚ 

ʠʤʝʶʪ ʚ ʪʝʯʝʥʠʝ ʩʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʜʦ 

ʩʠʭ ʧʦʨ ʦʥʠ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʠʭ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʫʩʣʦʚʠʡ, ʪʨʝʙʫʶʱʠʭʩʷ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʦʧʪʠʤʫʤʘ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ 

ʧʣʦʜʘ [8]. ɺʚʠʜʫ ʦʛʨʦʤʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʮʝʩ-

ʩʘ ʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʦʨʦʚʘʤʠ ʠ 

ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ 

ʧʝʨʚʠʯʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʚ ʭʦʜʝ ʥʝʝ ʙʳʣʦ ʨʝ-

ʰʝʥʦ ʚʳʷʩʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʠ ʩʦʩʫʜʠʩʪʦʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʤʦʩʪʘʟʘ ʫ ʢʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 

ʥʦʨʤʘʣʴʥʦʡ ʩʪʝʣʴʥʦʩʪʠ. 

ʎʝʣʴ ï ʫʩʪʘʥʦʚʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʫ ʢʦʨʦʚ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʵʪʘʧʘ ʩʪʝʣʴʥʦʩʪʠ.  

Материал и методы исследований. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʤʠ ʵʪʠʢʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ɽʚʨʦʧʝʡ-

ʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʠ ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭ (ʙʳʣʘ ʧʨʠ-

ʥʷʪʘ ʚ ʉʪʨʘʩʙʫʨʛʝ 18 ʤʘʨʪʘ 1986 ʛʦʜʘ ʠ 

ʧʦʣʥʦʩʪʴʶ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʚ ʉʪʨʘʩʙʫʨʛʝ 15 

ʠʶʥʷ 2006 ʛʦʜʘ) ʠ ʧʦʜʜʝʨʞʘʥʘ ʣʦʢʘʣʴʥʳʤ 

ʢʦʤʠʪʝʪʦʤ ʧʦ ʵʪʠʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʧʨʦ-

ʪʦʢʦʣ ˉ 11 ʦʪ 17 ʷʥʚʘʨʷ 2019 ʛ.). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 47 ʟʜʦ-

ʨʦʚʳʭ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ: ʚ 

ʜʝʥʴ ʦʩʝʤʝʥʝʥʠʷ ʠ ʚ ʪʝʯʝʥʠʝ ʩʪʝʣʴʥʦʩʪʠ, 

ʥʘ 45-ʝ, 90-ʝ, 135-ʝ, 180-ʝ, 230-ʝ ʠ 280-ʝ 

ʩʫʪʢʠ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʋ ʚʟʷʪʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʨʦʚ ʦʮʝ-

ʥʠʚʘʣʠ ʘʛʨʝʛʘʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤ-

ʙʦʮʠʪʦʚ (ɸʊ) [7] ʚ ʦʪʥʦʰʝʥʠʠ ʨʷʜʘ ʠʥʜʫʢ-

ʪʦʨʦʚ: ɸɼʌ (0,5Ĭ10-4 ʄ.), ʢʦʣʣʘʛʝʥʘ (ʨʘʟ-
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ʚʝʜʝʥʠʝ 1:2 ʦʩʥʦʚʥʦʡ ʩʫʩʧʝʥʟʠʠ), ʪʨʦʤʙʠ-

ʥʘ (0,125 ʝʜ/ʤʣ.), ʨʠʩʪʦʤʠʮʠʥʘ (0,8 ʤʛ/ʤʣ) 

(ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʠʨʤʳ çʈʝʥʘʤè), ʘʜʨʝʥʘʣʠ-

ʥʘ (5,0Ĭ10-6 ʄ, ʧʨʦʠʟʚʦʜʩʪʚʦ ɻʝʜʝʦʥ ʈʠʭ-

ʪʝʨ) ʠ ʨʷʜʘ ʩʦʯʝʪʘʥʠʡ ʠʥʜʫʢʪʦʨʦʚ: ɸɼʌ ʠ 

ʘʜʨʝʥʘʣʠʥʘ; ɸɼʌ ʠ ʢʦʣʣʘʛʝʥʘ; ʢʦʣʣʘʛʝʥʘ ʠ 

ʘʜʨʝʥʘʣʠʥʘ; ɸɼʌ ʠ ʪʨʦʤʙʠʥʘ ʚ ʘʥʘʣʦʛʠʯ-

ʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʧʣʘʟʤʝ, ʧʦʜʚʝʨʛʰʝʡ-

ʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʦ ʫʨʦʚʥʶ ʚ ʥʝʡ ʪʨʦʤ-

ʙʦʮʠʪʦʚ ʜʦ ʚʝʣʠʯʠʥʳ 200ʭ109 ʪʨʦʤʙʦʮʠʪʦʚ 

ʚ 1 ʣʠʪʨʝ.  

ɸʢʪʠʚʥʦʩʪʴ ʧʨʝʚʨʘʱʝʥʠʷ ʘʨʘʭʠʜʦʥʦ-

ʚʦʡ ʢʠʩʣʦʪʳ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʢʦʨʦʚ ʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʘʷ ʛʦʪʦʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʪʨʦʤ-

ʙʦʮʠʪʦʚ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ ʠ ʪʨʦʤʙʦʢʩʘʥ-

ʩʠʥʪʝʪʘʟʳʚʳʷʩʥʷʣʠ ʩ ʧʦʤʦʱʴ ʪʨʝʭ ʧʝʨʝ-

ʥʦʩʥʳʭ ʧʨʦʙ ʧʫʪʝʤ ʦʮʝʥʢʠ ʚ ʥʠʭ ʥʘ ʬʦʪʦ-

ʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʝ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠ-

ʪʦʚ [2].  

ʆʩʫʱʝʩʪʚʣʷʣʘʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʚ ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʛʨʘʥʫʣʘʭ 

ɸʊʌ ʠ ɸɼʌ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʩʪʝʧʝʥʴ ʠʭ 

ʩʝʢʨʝʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʘʢ-

ʪʠʚʘʮʠʠ (ʧʨʠʤʝʥʝʥʠʝ ʢʦʣʣʘʛʝʥʘ) ʠ ʚʳʷʩ-

ʥʷʣʠʩʴ ʪʨʦʤʙʦʮʠʪʘʨʥʳʝ ʫʨʦʚʥʠ ʘʢʪʠʥʘ ʠ 

ʤʠʦʟʠʥʘ [2]. ɸʢʪʠʚʥʦʩʪʴ ʩʦʩʫʜʠʩʪʦʛʦ ʛʝ-

ʤʦʩʪʘʟʘ ʫ ʢʦʨʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʘʥʪʠʘʛʨʝʛʘ-

ʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ, ʨʝʛʠ-

ʩʪʨʠʨʫʝʤʳʭ ʧʦ ɸʊ ʚ ʧʣʘʟʤʝ, ʚʟʷʪʦʡ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʚʨʝʤʝʥʥʦʡ ʚʝʥʦʟʥʦʡ ʦʢʢʣʶʟʠʠ 

ʠ ʚ ʧʣʘʟʤʝ, ʚʟʷʪʦʡ ʙʝʟ ʥʝʝ ʩʦ ʚʩʝʤʠ ʠʥʜʫʢ-

ʪʦʨʘʤʠ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷʤʠ ʧʫʪʝʤ ʚʳʯʠʩʣʝ-

ʥʠʷ ʚʝʣʠʯʠʥʳ ʠʥʜʝʢʩʘ ʘʥʪʠʘʛʨʝʛʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʪʝʥʢʠ ʩʦʩʫʜʘ (ʀɸɸʉʉ) ʚ ʭʦʜʝ 

ʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʟʚʠʪʠʷ ɸʊ ʚ ʧʣʘʟʤʝ ʧʦ-

ʩʣʝ ʚʝʥʦʟʥʦʛʦ ʟʘʩʪʦʷ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ɸʊ ʚ 

ʧʣʘʟʤʝ, ʚʟʷʪʦʡ ʙʝʟ ʥʝʛʦ [1].  ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʝʤ (td) 

ʉʪʴʶʜʝʥʪʘ.  

Результаты исследований. ɺ ʧʨʦʚʝ-

ʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʚ 

ʢʨʦʚʠ ʦʪʤʝʯʘʣʦʩʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʪʨʦʤʙʦʮʠʪʦʚ. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʩʪʝʣʴʥʦ-

ʩʪʠ ʫ ʢʦʨʦʚ ɸʊ ʚ ʦʪʚʝʪ ʥʘ ʢʦʣʣʘʛʝʥ ʚʦʟʥʠ-

ʢʘʣʘ ʟʘ 22,9Ñ0,16 ʩ, ʧʦʩʪʝʧʝʥʥʦ ʪʦʨʤʦʟʷʩʴ 

ʢ 135-ʤ ʩʫʪʢʘʤ ʩʪʝʣʴʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʫʚʝʣʠ-

ʯʠʚʘʷʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦ ʢʦʥʮʘ ʥʘʙʣʶʜʝ-

ʥʠʷ (27,9Ñ0,19 ʩ). ʉʭʦʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ɸʊ 

ʫ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʚʳʷʚʣʝʥʳ ʚ ʦʪʚʝʪ ʥʘ 

ɸɼʌ (ʚʦʟʨʦʩʣʘ ʥʘ 15,1 %) ʠ ʥʘ ʠʥʜʫʢʪʦʨ 

ʨʠʩʪʦʤʠʮʠʥ (ʚʦʟʨʦʩʣʘ ʥʘ 13,9%), ʥʝʤʥʦʛʦ 

ʧʦʟʜʥʝʝ ʥʘʩʪʫʧʘʷ ʚ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ 

ʪʨʦʤʙʠʥʘ (ʚʦʟʨʦʩʣʘ ʥʘ 11,3 %) ʠ ʥʘ ʘʜʨʝ-

ʥʘʣʠʥ (ʚʦʟʨʦʩʣʘ ʥʘ 7,5 %). ɸʛʨʝʛʘʮʠʦʥʥʳʡ 

ʦʪʚʝʪ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʠʩʧʳʪʘʥ-

ʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʘʛʦʥʠʩʪʦʚ ʫ ʦʙʩʣʝʜʦʚʘʥ-

ʥʳʭ ʢʦʨʦʚ ʪʘʢʞʝ ʪʦʨʤʦʟʠʣʩʷ ʧʦ ʤʝʨʝ ʫʚʝ-

ʣʠʯʝʥʠʷ ʫ ʥʠʭ ʩʨʦʢʘ ʩʪʝʣʴʥʦʩʪʠ (ʊʘʙʣ.1). 

ɺʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʩʧʦʩʦʙʩʪʚʫ-

ʶʱʠʤ ʟʘʤʝʜʣʝʥʠʶ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ 

ʫ ʢʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʩʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʠʤʝʶʱʝʝʩʷ ʫ ʥʠʭ ʦʩʣʘʙʣʝʥʠʝ ʧʨʝʚʨʘ-

ʱʝʥʠʷ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩ-

ʣʦʪʳ ʚ ʪʨʦʤʙʦʢʩʘʥ, ʥʘ ʯʪʦ ʢʦʩʚʝʥʥʦ ʫʢʘ-

ʟʳʚʘʣʦ ʫʤʝʥʴʰʝʥʠʝ ʩʪʝʧʝʥʠ ɸʊ ʚ ʧʨʦʩʪʦʡ 

ʧʨʦʙʝ ʧʝʨʝʥʦʩʘ (ʫʤʝʥʴʰʝʥʠʝ ʥʘ 29,0 %). 

ʕʪʦʪ ʵʬʬʝʢʪ ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʦʜʥʦʚʨʝʤʝʥ-

ʥʳʤ ʧʦʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠ-

ʪʘʨʥʳʭ ʪʨʦʤʙʦʢʩʘʥʩʠʥʪʝʪʘʟʳ ʠ ʮʠʢʣʦʦʢ-

ʩʠʛʝʥʘʟʳ. ʉʦʢʨʘʱʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʮʠʢʣʦ-

ʦʢʩʠʛʝʥʝʟʳ ʪʨʦʤʙʦʮʠʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʩʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʦ 8,2 %, ʜʦʩʪʠʛʘʷ ʢ 

ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʷ 81,8Ñ0,36 %. ʌʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʦʤʙʦʢʩʘʥʩʠʥʪʝʪʘ-

ʟʳ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʢʦʨʦʚ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʥʠʟʠʣʘʩʴ ʥʘ 18,1 %, ʜʦʩʪʠʛ-

ʥʫʚ ʫʨʦʚʥʷ 42,6Ñ0,17 %.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʩʪʝʣʴʥʦʩʪʠ ʢʦʣʠʯʝ-

ʩʪʚʦ ɸʊʌ ʚ ʛʨʘʥʫʣʘʭ ʪʨʦʤʙʦʮʠʪʦʚ ʢʦʨʦʚ 

ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʣʦʩʴ ʩ 5,87Ñ0,07 

ʤʢʤʦʣʴ/109 ʪʨʦʤʙʦʮʠʪʦʚ ʜʦ 5,58Ñ0,13 

ʤʢʤʦʣʴ/109 ʪʨʦʤʙʦʮʠʪʦʚ. ɸʥʘʣʦʛʠʯʥʫʶ 

ʜʠʥʘʤʠʢʫ ʧʨʝʪʝʨʧʝʣʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʪʨʦʤ-

ʙʦʮʠʪʘʭ ɸɼʌ, ʧʦʥʠʞʘʚʰʝʝʩʷ ʩ 3,71Ñ0,11 

ʤʢʤʦʣʴ/109 ʪʨʦʤʙʦʮʠʪʦʚ ʜʦ 3,39Ñ0,15 

ʤʢʤʦʣʴ/109 ʪʨʦʤʙʦʮʠʪʦʚ. ɺʳʨʘʞʝʥʥʦʩʪʴ 

ʠʭ ʩʝʢʨʝʮʠʠ ʠʟ ʪʨʦʤʙʦʮʠʪʦʚ ʢʦʨʦʚ ʧʦʩʪʝ-

ʧʝʥʥʦ ʦʩʣʘʙʝʚʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 

42,7Ñ0,26 % ʠ 52,7Ñ0,24 % ʚ ʜʝʥʴ ʦʩʝʤʝʥʝ-

ʥʠʷ ʜʦ ʚʝʣʠʯʠʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 37,6Ñ0,24 

% ʠ 47,8Ñ0,23 % ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʷ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʘʢʪʠʥʘ ʠ ʤʠʦʟʠʥʘ ʚ ʥʝ 

ʧʦʜʚʝʨʛʰʠʭʩʷ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʘʭ ʫ 

ʢʦʨʦʚ ʚ ʠʩʭʦʜʝ ʥʘʙʣʶʜʝʥʠʷ ʜʦʩʪʠʛʘʣʦ 

37,8Ñ0,19% ʠ 18,5Ñ0,12% ʢ ʦʙʱʝʤʫ ʙʝʣʢʫ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ, ʤʝʜʣʝʥʥʦ ʫʤʝʥʴʰʘʣʦʩʴ ʢ 280 

ʩʫʪʢʘʤ ʩʪʝʣʴʥʦʩʪʠ ʜʦ ʚʝʣʠʯʠʥ 32,6Ñ0,25% 

ʠ 16,3Ñ0,09% ʢ ʦʙʱʝʤʫ ʙʝʣʢʫ ʚ ʪʨʦʤʙʦʮʠ-

ʪʘʭ. ɿʘ ʚʨʝʤʷ ʩʪʝʣʴʥʦʩʪʠ ʫ ʢʦʨʦʚ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ ʥʘʨʘʩʪʘʥʠʝ ʩʪʝʧʝʥʠ ʢʦʥʪʨʦʣʷ 

ʩʦʩʫʜʦʚ ʥʘʜ ʘʢʪʠʚʥʦʩʪʴʶ ɸʊ. 

ʄʘʢʩʠʤʘʣʴʥʳʤ ʀɸɸʉʉ ʦʢʘʟʘʣʩʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ɸɼʌ. ʅʝʤʥʦʛʦ ʥʠʞʝ ʟʥʘʯʝʥʠʝ 

ʀɸɸʉʉ ʦʪʤʝʯʝʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʣʣʘʛʝʥʘ 
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ʠ ʘʜʨʝʥʘʣʠʥʘ. ɿʥʘʯʝʥʠʷ ʀɸɸʉʉ ʚ ʩʣʫʯʘʝ 

ʪʨʦʤʙʠʥʘ ʠ ʨʠʩʪʦʤʠʮʠʥʘ ʦʢʘʟʘʣʠʩʴ ʝʱʝ 

ʤʝʥʴʰʝ. ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ ʀɸɸʉʉ ʙʳʣʠ 

ʜʣʷ ʩʦʯʝʪʘʥʠʡ ʘʛʦʥʠʩʪʦʚ. ʆʥʠ ʪʘʢʞʝ ʠʤʝʣʠ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʦʩʪʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʩʪʝʣʴʥʦʩʪʠ (ʊʘʙʣ. 1).  

  

ʊʘʙʣʠʮʘ 1 ï ʇʘʨʘʤʝʪʨʳ ʧʝʨʚʠʯʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʫ ʢʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʩʪʝʣʴʥʦʩʪʠ 
ʋʯʠʪʳʚʘʝʤʳʝ 

ʚʝʣʠʯʠʥʳ 

ʉʨʦʢʠ ʩʪʝʣʴʥʦʩʪʠ, ʚ ʜʥʷʭ n=47, MÑm 

ʦʩʝʤʝʥʝʥʠʝ 45 90 135 180 230 280 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ ɸɼʌ, ʩ 
31,9Ñ 

0,18 

32,0Ñ 

0,22 

32,8Ñ 

0,20 

33,8Ñ 

0,19 

35,0Ñ 

0,23 

36,1Ñ 

0,26 

37,6Ñ 

0,24 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ              ʢʦʣ-

ʣʘʛʝʥʦʤ, ʩ 

22,9Ñ 

0,16 

23,0Ñ 

0,14 

23,6Ñ 

0,18 

24,8Ñ 

0,21 

25,7Ñ 

0,24 

26,8Ñ 

0,23 

27,9Ñ 

0,19 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ  

ʪʨʦʤʙʠʥʦʤ, ʩ 

44,6Ñ 

0,12 

44,7Ñ 

0,20 

45,1Ñ 

0,16 

46,1Ñ 

0,27 

47,7Ñ 

0,29 

49,0Ñ 

0,31 

50,3Ñ 

0,26 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ         

 ʨʠʩʪʦʤʠʮʠʥʦʤ, ʩ 

39,6Ñ 

0,19 

39,8Ñ 

0,15 

40,6Ñ 

0,21 

41,8Ñ 

0,24 

42,7Ñ 

0,28 

44,3Ñ 

0,23 

ʨ<0,05 

46,0Ñ 

0,24 

ʨ<0,05 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ       

ʘʜʨʝʥʘʣʠʥʦʤ, ʩ 

86,4Ñ 

0,31 

86,7Ñ 

0,27 

87,5Ñ 

0,25 

89,2Ñ 

0,29 

ʨ<0,05 

90,6Ñ 

0,32 

91,4Ñ 

0,35 

93,4Ñ 

0,37 

ʨ<0,05 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ ɸɼʌ ʠ ʘʜ-

ʨʝʥʘʣʠʥʦʤ, ʩ 

29,2Ñ 

0,16 

29,4Ñ 

0,17 

30,4Ñ 

0,12 

31,7Ñ 

0,15 

32,8Ñ 

0,17 

33,9Ñ 

0,12 

35,6Ñ 

0,19 

ʨ<0,05 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ ɸɼʌ ʠ ʢʦʣ-

ʣʘʛʝʥʦʤ, ʩ 

20,4Ñ 

0,12 

20,5Ñ 

0,14 

21,4Ñ 

0,16 

22,3Ñ 

0,09 

23,4Ñ 

0,13 

24,5Ñ 

0,15 

25,7Ñ 

0,23 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ ʘʜʨʝʥʘʣʠ-

ʥʦʤ ʠ ʢʦʣʣʘʛʝʥʦʤ, ʩ 

21,2Ñ 

0,11 

21,3Ñ 

0,17 

22,6Ñ 

0,22 

23,5Ñ 

0,18 

24,4Ñ 

0,15 

25,6Ñ 

0,20 

27,2Ñ 

0,18 

ʨ<0,05 

ɸʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ ɸɼʌ ʠ 

ʪʨʦʤʙʠʥʦʤ, ʩ 

20,7Ñ 

0,12 

20,8Ñ 

0,15 

21,6Ñ 

0,13 

23,2Ñ 

0,15 

24,6Ñ 

0,17 

26,0Ñ 

0,22 

ʨ<0,05 

28,1Ñ 

0,14 

ʨ<0,05 

ʀɸɸʉʉ ʩ ɸɼʌ 
1,89Ñ 

0,12 

1,89Ñ 

0,08 

1,91Ñ 

0,06 

1,93Ñ 

0,07 

1,94Ñ 

0,09 

1,96Ñ 

0,05 

1,98Ñ 

0,08 

ʀɸɸʉʉ ʩ ʢʦʣʣʘʛʝʥʦʤ 

1,77Ñ 

0,06 

1,77Ñ 

0,04 

1,78Ñ 

0,07 

1,80Ñ 

0,05 

1,82Ñ 

0,09 

1,84Ñ 

0,07 

1,87Ñ 

0,04 

ʨ<0,05 

ʀɸɸʉʉ ʩ ʪʨʦʤʙʠʥʦʤ 

1,64Ñ 

0,10 

1,64Ñ 

0,07 

1,65Ñ 

0,08 

 

1,67Ñ 

0,09 

 

1,69Ñ 

0,10 

 

1,71Ñ 

0,08 

1,74Ñ 

0,12 

ʨ<0,05 

ʀɸɸʉʉ ʩ ʨʠʩʪʦʤʠʮʠʥʦʤ 

1,66Ñ 

0,06 

1,67Ñ 

0,04 

1,68Ñ 

0,07 

1,70Ñ 

0,04 

1,72Ñ 

0,07 

1,74Ñ 

0,09 

1,77Ñ 

0,06 

ʨ<0,05 

ʀɸɸʉʉ ʩ ʘʜʨʝʥʘʣʠʥʦʤ 

1,77Ñ 

0,11 

1,78Ñ 

0,06 

1,80Ñ 

0,08 

1,83Ñ 

0,07 

ʨ<0,05 

1,86Ñ 

0,05 

ʨ<0,05 

1,90Ñ 

0,06 

ʨ<0,05 

1,93Ñ 

0,09 

ʨ<0,05 

ʀɸɸʉʉ ʩ ɸɼʌ ʠ ʘʜʨʝʥʘʣʠʥʦʤ 

1,58Ñ 

0,03 

1,59Ñ 

0,05 

1,62Ñ 

0,04 

ʨ<0,05 

1,64Ñ 

0,08 

 

1,67Ñ 

0,10 

ʨ<0,05 

1,70Ñ 

0,09 

ʨ<0,05 

1,74Ñ 

0,07 

ʨ<0,05 

ʀɸɸʉʉ ʩ ɸɼʌ ʠ ʢʦʣʣʘʛʝʥʦʤ 

1,49Ñ 

0,10 

1,50Ñ 

0,06 

1,53Ñ 

0,08 

ʨ<0,05 

1,54Ñ 

0,08 

1,56Ñ 

0,09 

1,59Ñ 

0,10 

ʨ<0,05 

1,61Ñ 

0,12 

ʀɸɸʉʉ ʩ ʘʜʨʝʥʘʣʠʥʦʤ ʠ            ʢʦʣ-

ʣʘʛʝʥʦʤ 

1,62Ñ 

0,12 

1,62Ñ 

0,07 

1,64Ñ 

0,08 

1,66Ñ 

0,05 

1,68Ñ 

0,04 

1,70Ñ 

0,05 

1,73Ñ 

0,10 

ʨ<0,05 

ʀɸɸʉʉ ʩ ɸɼʌ ʠ ʪʨʦʤʙʠʥʦʤ 

1,49Ñ 

0,05 

1,49Ñ 

0,03 

1,52Ñ 

0,10 

1,54Ñ 

0,06 

1,56Ñ 

0,08 

1,59Ñ 

0,07 

ʨ<0,05 

1,63Ñ 

0,10 

ʨ<0,05 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʨ ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʚʘʞ-

ʥʳʝ ʠʥʪʝʛʨʘʪʠʚʥʳʝ ʤʘʨʢʝʨʳ ʩʦʩʪʦʷʥʠʷ ʦʨ-

ʛʘʥʠʟʤʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɹʦʣʴʰʦʝ 
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ʠʥʬʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʘʨʘʤʝʪ-

ʨʳ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ. ʀʭ ʙʘʣʘʥʩ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʝʪ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʆʧʪʠʤʫʤ ʛʝʤʦʩʪʘʟʘ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ ʚ ʤʝʣʢʠʭ ʩʦʩʫʜʘʭ, ʘ 

ʟʥʘʯʠʪ ʦʧʪʠʤʫʤ ʪʨʦʬʠʢʠ ʪʢʘʥʝʡ [3]. 

ɹʦʣʴʰʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ ʫ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʭ ʚ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʦʩʦʙʝʥ-

ʥʦ ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʝʛʦ ʢʦʤʧʦ-

ʥʝʥʪʦʚ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʦʪʚʝʪ ʥʘ ʦʪʜʝʣʴ-

ʥʳʝ ʠʥʜʫʢʪʦʨʳ ʠ ʥʝʢʦʪʦʨʳʝ ʠʭ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʩʦʯʝʪʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦ-

ʩʣʝʜʠʪʴ ʫ ʢʦʨʦʚ ʚ ʭʦʜʝ ʩʪʝʣʴʥʦʩʪʠ ʧʦʩʪʝ-

ʧʝʥʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʠʤ. 

ʉʭʦʜʥʫʶ ʜʠʥʘʤʠʢʫ ʧʨʝʪʝʨʧʝʚʘʶʪ ʫ 

ʢʦʨʦʚ ʚ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʘʜʛʝʟʠʚʥʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʠʭ ʢʨʦʚʠ 

ʤʦʣʝʢʫʣ ʬʘʢʪʦʨʘ ɺʠʣʣʝʙʨʘʥʜʘ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʛʦ ʧʨʦʮʝʩʩ ʘʜʛʝʟʠʠ ʪʨʦʤʙʦʮʠʪʦʚ. 

ɹʝʟ ʩʦʤʥʝʥʠʷ, ʵʪʦ ʩʦʯʝʪʘʝʪʩʷ ʫ ʥʠʭ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʨʝʮʝʧʪʦʨʦʚ ʢ 

ʥʝʤʫ ï (GPIʚ) ʥʘ ʥʘʨʫʞʥʳʭ ʠʭ ʤʝʤʙʨʘʥʘʭ 

[1].  

ʅʘ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ 

ɺʠʣʣʝʙʨʘʥʜʘ ʚ ʢʨʦʚʠ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʛʦ-

ʚʦʨʠʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʘʛʨʝʛʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʫ ʥʠʭ ʚ ʦʪʚʝʪ ʥʘ ʨʠʩʪʦʤʠʮʠʥ, 

ʩʧʦʩʦʙʥʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʪʨʦʤʙʦʮʠ-

ʪʘʤʠ, ʠʩʭʦʜʥʦ ʩ ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʚʦ-

ʣʦʢʥʘʤʠ ʩʦʩʫʜʦʚ. ʉʦʝʜʠʥʷʷʩʴ ʦʜʥʦʡ ʯʘ-

ʩʪʴʶ ʤʦʣʝʢʫʣʳ ʢ ʥʠʪʠ ʢʦʣʣʘʛʝʥʘ, ʘ ʜʨʫʛʦʡ 

ʢ ʪʨʦʤʙʦʮʠʪʘʨʥʦʤʫ ʛʣʠʢʦʧʨʦʪʝʠʜʫ I ʚ, 

ʬʘʢʪʦʨʘ ɺʠʣʣʝʙʨʘʥʜʘ ʥʘ ʢʨʦʚʷʥʦʡ ʧʣʘ-

ʩʪʠʥʢʝ ʚʦʟʥʠʢʘʝʪ ʮʝʧʦʯʢʘ ʩʚʷʟʠ ʢʦʣʣʘʛʝʥ ï 

ʬʘʢʪʦʨ ɺʠʣʣʝʙʨʘʥʜʘ ï GPIʚ [5]. ʅʘ ʦʩʥʦʚʝ 

ʪɻʦʛʦ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ ʧʦʥʠʞʝʥʠʝ ʟʘ ʚʨʝʤʷ 

ʩʪʝʣʴʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʪʘʢʠʭ ʨʝʮʝʧʪʦʨʦʚ 

ʥʘ ʤʝʤʙʨʘʥʘʭ ʪʨʦʤʙʦʮʠʪʦʚ ʢʦʨʦʚ.  

ʋʤʝʥʴʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʨʦʚʷʥʳʭ 

ʧʣʘʩʪʠʥʦʢ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʘʛʦʥʠ-

ʩʪʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ ʙʝʟ ʩʦʤʥʝʥʠʷ ʚʦ ʤʥʦ-

ʛʦʤ ʚʳʟʚʘʥʦ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʥʘ 

ʪʨʦʤʙʦʮʠʪʘʭ ʬʠʙʨʠʥʦʛʝʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ 

(GPIIʚ-IIIʘ), ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ 

ʬʦʩʬʦʣʠʧʘʟ ɸ2 ʠ ʉ, ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʥʪʝʟʘ 

ʪʨʦʤʙʦʢʩʘʥʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʢʪʠʥʦ- ʠ 

ʤʠʦʟʠʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʠ ʩʝʢ-

ʨʝʮʠʠ ʘʜʝʥʦʟʠʥʬʦʩʬʘʪʦʚ ʠʟ ʪʨʦʤʙʦʮʠʪʘʨ-

ʥʳʭ ʛʨʘʥʫʣ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʪʝʣʴʥʦ-

ʩʪʠ [6]. 

ʅʘʡʜʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʘʥ-

ʪʠʘʛʨʝʛʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ ʫ 

ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ 

ʥʘʨʘʩʪʘʥʠʝʤ ʩʠʥʪʝʟʘ ʚ ʥʠʭ ʧʨʦʩʪʘʮʠʢʣʠʥʘ 

ʠ NO [9], ʩʧʦʩʦʙʥʳʭ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʦʩʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ ʠ ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢ ʪʢʘʥʷʤ ʧʣʘʮʝʥʪʳ. 

Заключение. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ 

ʦʩʝʤʝʥʝʥʠʷ ʫ ʢʦʨʦʚ ʨʘʟʚʠʚʘʝʪʩʷ ʨʷʜ ʟʘʢʦ-

ʥʦʤʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʫʜʠʩʪʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʤ ʛʝʤʦʩʪʘʟʝ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʫʙ-

ʣʷʶʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʫ ʢʦʨʦʚ ʩʨʦʢʘ 

ʩʪʝʣʴʥʦʩʪʠ. ʅʘʩʪʫʧʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʭʦ-

ʜʝ ʩʪʝʣʴʥʦʩʪʠ ʚ ʛʝʤʦʩʪʘʟʝ ʢʦʨʦʚ ʟʘʢʣʶʯʘ-

ʶʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤ-

ʙʦʮʠʪʘʨʥʦʛʦ ʠ ʥʘʨʘʩʪʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʛʝʤʦʩʪʘʟʘ, ʩʦʟʜʘʚʘʷ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʝʨ-

ʬʫʟʠʠ ʤʠʢʨʦʩʦʩʫʜʦʚ ʠ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʚʳʩʦ-

ʢʠʡ ʫʨʦʚʝʥʴ ʘʥʘʙʦʣʠʟʤʘ ʚ ʪʢʘʥʷʭ ʨʘʩʪʫʱʝ-

ʛʦ ʧʣʦʜʘ.  
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ʈʝʟʶʤʝ 

 

ʆʩʥʦʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʘʷ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʨʘʙʦʪʫ ʚ ʫʩʣʦʚʠʷʭ in 

vivo. ʊʘʢʦʡ ʙʘʣʘʥʩ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʨʤʠʨʫʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʞʠʜʢʦʩʪʥʳʭ 

ʩʚʦʡʩʪʚ ʢʨʦʚʠ ʚ ʢʘʧʠʣʣʷʨʘʭ ʠ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ. ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ 47 ʢʦʨʦʚʘʭ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʢʦʪʦʨʳʭ ʦʙʩʣʝʜʦʚʘʣʠ ʟʘ 

ʚʨʝʤʷ ʩʪʝʣʴʥʦʩʪʠ 7 ʨʘʟ. ʋ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʢʦʨʦʚ ʚʳʷʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʘʷ ʜʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦ-

ʩʪʠ ʩʦʩʫʜʠʩʪʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʨʝʤʝʥʠ ʩʪʝʣʴʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʦʨʤʦʞʝʥʠʷ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʫʩʠʣʝʥʠʷ ʜʝʟʘʛʨʝʛʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʝʥʦʢ ʩʦ-

ʩʫʜʦʚ. ʅʘʡʜʝʥʥʫʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʘʙʣʶʜʝʥʠʷ ʫ ʢʦʨʦʚ ʜʠʥʘʤʠʢʫ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʘʨ-

ʥʦʛʦ ʠ ʩʦʩʫʜʠʩʪʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʘʞ-

ʥʳʡ ʤʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʝʥʠʷ ʫ ʥʠʭ ʚʳʩʦʢʦʡ ʪʝʢʫʯʝʩʪʠ ʠʭ ʢʨʦʚʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʦʧʪʠʤʫʤʘ ʪʨʦʬʠʢʠ ʧʣʦʜʘ.  

 

PHYSIOLOGICAL CHARACTERISTICS OF PRIMARY HEMOSTASIS IN COWS DURING 

BREAST 

 

Zavalishina S.Yu. 

Summary 

 

 The basis for the normal functioning of primary hemostasis is the physiological sufficiency 

of the activity of the components that ensure its operation in vivo.  Such a balance of indicators cre-

ates the conditions for a sufficient degree of fluid properties of blood in the capillaries and at any 

stage of ontogenesis.  The work was carried out on 47 cows of black-motley breed of optimal func-

tional status, which were examined 7 times during pregnancy.  In the observed cows, a regular dy-

namics of the activity of vascular-platelet hemostasis was revealed during the period of pregnancy 

as a result of inhibition of platelet aggregation and increased disaggregation capabilities of the ves-

sel walls.  The dynamics of the activity of platelet and vascular components of the hemostatic pro-

cess, found during the observation in cows, should be considered as an important mechanism for 

ensuring their high fluidity and providing conditions for optimum fetal trophicity. 
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ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʥʦʨʤʦʬʣʦʨʝ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʘ-ʥʦʩʠʪʝʣʷ, ʘ ʠʤʝʥʥʦ ʚ ʧʦʣʝʟʥʦʤ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʟʘʱʠʪʝ 

ʧʨʦʪʠʚ ʯʫʞʝʨʦʜʥʳʭ ʘʛʝʥʪʦʚ, ʥʦʨʤʘʣʠʟʘ-

ʮʠʠ ʝʛʦ ʤʠʢʨʦʙʘʣʘʥʩʘ [7]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʠʢʨʦʙʥʳʭ ʘʛʝʥʪʦʚ ʤʦʞʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ [2], ʩʥʠ-

ʟʠʪʴ ʩʤʝʨʪʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʧʨʠ ʦʙʣʫʯʝʥʠʠ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʜʠʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ [3]. ɺ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʙʘʢʪʝʨʠʠ ʧʨʦʜʫʮʠʨʫʶʪ ʬʝʨʤʝʥʪʳ, 

ʘʥʪʠʛʝʥʳ, ʵʥʪʝʨʦ-, ʵʢʟʦʪʦʢʩʠʥʳ, ʮʠʪʦʢʠʥʳ, 

ʢʦʪʦʨʳʝ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ ʦʙʣʘʜʘʶʪ ʨʘʜʠʦʟʘʱʠʪʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ [7]. ʆʙʣʫʯʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʤʝʪʘ-

ʙʦʣʠʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʥʪʠʙʠʦʪʠʢʠ, ʬʝʨʤʝʥ-

ʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʜʨ. [1, 4, 5, 6, 7]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʣʫʯʝʥʠʝ ʨʘ-

ʜʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʫʪʘʥʪʦʚ E.coli ʠ 

B.bifidum ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʨʘ-

ʜʠʘʮʠʦʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʞʠʚʦʪʥʳʭ. 

Материал и методы исследова-

ний. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʫʶ ʤʦʥʦ-

ʢʫʣʴʪʫʨʫ çɹʠʬʠʜʫʤʙʘʢʪʝʨʠʥè ʠ ʣʘʙʦʨʘ-

ʪʦʨʥʳʡ ʰʪʘʤʤ Escherichia coli çʇʃ-6è. 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʨʠ 

37Ñ1ʦʉ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʄʇɹ, ʄʇɸ 

(E.coli) ʠ ɹʣʘʫʨʦʢʢʘ (B.bifidum). ʄʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʥʘ ʛʘʤʤʘ-ʫʩʪʘʥʦʚʢʝ çʀʩʩʣʝʜʦ-

ʚʘʪʝʣʴè ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠʟʣʫʯʝʥʠʷ 60ʉʦ ʠ 

ʤʦʱʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ 0,022 ɸ/ʢʛ. 

ɼʠʘʧʘʟʦʥ ʜʦʟ ʜʣʷ E.coli ʩʦʩʪʘʚʣʷʣ 

0,5; 1,0; 2,0; 4,0; 6,0 ʢɻʨ; ʜʣʷ B.bifidum - 

0,01; 0,02; 0,04; 0,08; 0,16; 0,32; 0,6; 1,2; 

2,4; 4,8 ʢɻʨ. 

ʇʦʩʣʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʩʝʚʘʣʠ ʚ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ ʠ ʯʝʨʝʟ 96 ʯʘʩʦʚ ʫʯʠʪʳʚʘʣʠ ʨʦʩʪ ʢʦ-

ʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ). ʇʨʠ 

ʥʘʣʠʯʠʠ ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʥʘʨʘʱʠʚʘʥʠʝ 

ʙʠʦʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʧʦʚʪʦʨʥʳʤ ʧʝʨʝʩʝ-

ʚʦʤ ʤʠʢʨʦʙʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʧʣʦʰʥʦʛʦ 

ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʨʘʟʚʠʪʠʠ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʫʣʴʪʫʨ. 

ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷ-

ʪʳʤʠ ʤʝʪʦʜʘʤʠ. 

ɺʟʚʝʩʠ ʤʠʢʨʦʙʦʚ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪ-

ʥʳʭ ʚʘʨʠʘʥʪʦʚ E.coli (R10) ʠ B.bifidum (R6) 

ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

1,0ʭ10-10 ʤ.ʢ./ʤʣ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʞʠʜʢʦʩʪʠ 

ʙʝʟ ʙʘʢʪʝʨʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʠ-

ʛʦʪʦʚʣʝʥʠʷ ʬʦʨʤʦʣ-ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʳ ʜʦʙʘʚʣʝʥʠʝʤ 0,3-0,5 

%-ʥʦʛʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʠ ʩʪʘʙʠ-

ʣʠʟʠʨʦʚʘʥʳ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʝʤ ʧʨʠ 37 ʦʉ 

ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʣʠ ʥʘ ʩʪʝʨʠʣʴʥʦʩʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʝʚʘ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ; ʙʝʟʚʨʝʜʥʦʩʪʴ ï ʚʥʫʪ-

ʨʠʙʨʶʰʠʥʥʳʤ ʚʚʝʜʝʥʠʝʤ 0,5 ʩʤ3/ʛʦʣ 30 

ʙʝʣʳʤ ʤʳʰʘʤ; ʨʘʟʜʨʘʞʘʶʱʝʝ ʠ ʩʝʥʩʠʙʠ-
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ʣʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʬʦʨʤʦʣ-ʧʨʝʧʘʨʘʪʦʚ 

ʦʮʝʥʠʚʘʣʠ ʥʘ 6 ʙʝʣʳʭ ʢʨʦʣʠʢʘʭ, ʢʦʪʦʨʳʤ 

ʧʨʝʧʘʨʘʪʳ ʥʘʥʦʩʠʣʠ ʥʘ ʩʣʠʟʠʩʪʫʶ ʨʦʪʦʚʦʡ 

ʧʦʣʦʩʪʠ ʠ ʛʣʘʟ, ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʠʢʦʞʥʫʶ 

ʠʥʲʝʢʮʠʶ ʠ ʚʥʫʪʨʠʚʝʥʥʦʝ ʜʚʫʢʨʘʪʥʦʝ ʚʚʝ-

ʜʝʥʠʝ ʩ ʠʥʪʝʨʚʘʣʦʤ 22 ʩʫʪʦʢ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʠ 

ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ (ʃɼ100/30) ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʦʜʥʦʢʨʘʪʥʳʤ ʦʙʣʫʯʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʥʘ 

ʛʘʤʤʘ-ʫʩʪʘʥʦʚʢʝ çʇʫʤʘè ʚ ʜʦʟʝ 7,7 ɻʨ ʩ 

ʤʦʱʥʦʩʪʴʶ 0,82 ɸ/ʢʛ. ʈʘʜʠʦʟʘʱʠʪʥʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʦʮʝʥʠʚʘʣʠ ʥʘ 100 ʙʝ-

ʣʳʭ ʤʳʰʘʭ ʤʘʩʩʦʡ 18-20 ʛ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʥʘ 10 ʛʨʫʧʧ. ɾʠʚʦʪʥʳʤ 1-4 ʛʨʫʧʧ ʧʨʝʧʘʨʘ-

ʪʳ ʚʚʦʜʠʣʠ ʟʘ 1 ʩʫʪʢʠ ʜʦ ʦʙʣʫʯʝʥʠʷ ʦʜʥʦ-

ʢʨʘʪʥʦ ʧʦʜʢʦʞʥʦ ʚ ʜʦʟʝ 0,1 ʩʤ3/ʛʦʣ, 5-8 

ʛʨʫʧʧ ï ʘʥʘʣʦʛʠʯʥʦ ʯʝʨʝʟ 1 ʩʫʪʢʠ ʧʦʩʣʝ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʳʰʠ 9-ʡ ʠ 

10-ʡ ʛʨʫʧʧ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ ʦʙʣʫʯʝʥʠʷ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ. 

Результаты исследований. ʇʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʚ ʜʦʟʘʭ 0,5 ʠ 

1,0 ʢɻʨ ʥʘʙʣʶʜʘʣʠ ʩʧʣʦʰʥʦʡ ʨʦʩʪ ʢʦʣʦʥʠʡ 

(ʪʘʙʣ. 1); 2,0 ʢɻʨ ï ʥʘ ʯʘʰʢʘʭ ʇʝʪʨʠ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠ ʨʘʟʨʷʞʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

ʧʨʠ 4,0 ʢɻʨ ʥʘʙʣʶʜʘʣʠ ʝʜʠʥʠʯʥʳʝ ʢʦʣʦ-

ʥʠʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʭʦʜʠʣʠ ʚ ʩʧʣʦʰʥʦʡ ʨʦʩʪ 

ʧʦʩʣʝ ʧʷʪʠʢʨʘʪʥʦʛʦ ʧʘʩʩʠʨʦʚʘʥʠʷ. ɼʦʟʘ 6,0 

ʢɻʨ ʷʚʣʷʣʘʩʴ ʩʪʝʨʠʣʠʟʫʶʱʝʡ. 

ʆʙʣʫʯʝʥʠʝ B.bifidum 1 ʚ ʜʦʟʘʭ 0,01-

0,32 ʢɻʨ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʨʦʩʪ ʢʫʣʴʪʫʨʳ; 

ʧʨʠ ʜʦʟʝ 0,6 ʢɻʨ ʥʘ ʩʪʦʣʙʠʢʘʭ 0,75 %-ʥʦʛʦ 

ʘʛʘʨʘ ɹʣʘʫʨʦʢʢʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʨʘʟʨʷ-

ʞʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʝʣʠ 

ʤʝʥʝʝ ʧʣʦʪʥʳʤ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʜʦʟʝ 

1,2 ʢɻʨ; ʧʨʠ ʜʦʟʝ 2,4 ʢɻʨ ʚʳʨʘʩʪʘʣʠ ʝʜʠ-

ʥʠʯʥʳʝ ʢʦʣʦʥʠʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ 7 ʧʘʩʩʠ-

ʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʳʚʘʣʠ ʩʧʣʦʰʥʦʡ ʨʦʩʪ; ʜʦ-

ʟʘ 4,8 ʢɻʨ ʷʚʣʷʣʘʩʴ ʩʪʝʨʠʣʠʟʫʶʱʝʡ 

(ʊʘʙʣ.1). 

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʜʠʦʤʦʜʠʬʠʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ɔ-ʣʫʯʝʡ ʥʘ ʙʘʢʪʝʨʠʠ (ʢɻʨ) 

ɺʠʜ 

ʙʘʢʪʝʨʠʡ 

ʇʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʢʦʣʦʥʠʡ 

ʉʈ ʈʂ ɽʂ ʈʆ 

E.coli (çʇʃ-6è) 0,5-1,0 2,0 4,0 6,0 

B.bifidum (1) 0,01-0,32 0,6-1,2 2,4 4,8 

ʇʨʠʤʝʯʘʥʠʝ: ʉʈ ï ʩʧʣʦʰʥʦʡ ʨʦʩʪ ʢʦʣʦʥʠʡ; ʈʂ ï ʨʘʟʨʝʞʝʥʥʳʝ ʢʦʣʦʥʠʠ; ɽʂ ï ʝʜʠʥʠʯʥʳʝ ʢʦ-

ʣʦʥʠʠ; ʈʆ ï  ʨʦʩʪ ʦʪʩʫʪʩʪʚʫʝʪ  

 

ʉʨʘʚʥʝʥʠʝ ʨʘʜʠʦʫʩʪʦʡʯʠʚʳʭ ʙʘʢʪʝ-

ʨʠʡ E.coli (R10) ʠ B.bifidum (R6) ʩ ʥʝʦʙʣʫ-

ʯʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʝʝ: 

E.coli (R10) ʥʘ ʪʚʝʨʜʳʭ ʩʨʝʜʘʭ ʦʙʨʘʟʦʚʳʚʘ-

ʣʠ ʢʦʣʦʥʠʠ ʩ ʰʝʨʦʭʦʚʘʪʳʤʠ ʢʨʘʷʤʠ ʨʘʟ-

ʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʤʠʢʨʦʙʳ 

ʦʪʣʠʯʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ, ʥʝʨʦʚ-

ʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ, ʧʦʣʠʤʦʨʬʥʦʩʪʴʶ ʠ 

ʧʣʦʪʥʦʩʪʴʶ; B.bifidum (R6) ʙʳʣʠ ʧʦʣʠ-

ʤʦʨʬʥʳ, ʥʝʦʜʥʦʨʦʜʥʳ, ʜʠʩʢʦʦʙʨʘʟʥʳ, 

ʠʤʝʣʠ ʪʦʣʱʠʥʫ 0,5-0,8 ʠ ʜʠʘʤʝʪʨ ï 1,0-1,5 

ʤʤ. ɺ ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʷʭ E.coli (R10) ʩʦʜʝʨʞʘʣʦʩʴ ʚ 1,80 

ʠ 2,51 ʨʘʟʘ ʙʦʣʴʰʝ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦ-

ʚʦʡ ʢʠʩʣʦʪʳ; ʧʝʨʦʢʩʠʜʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʙʳʣʘ ʚʳʰʝ ʚ 2,18 ʠ 1,67 ʨʘʟʘ; ʠʩʭʦʜʥʳʝ 

ʙʘʢʪʝʨʠʠ ʥʝ ʧʨʦʜʫʮʠʨʫʶʪ ʬʝʨʤʝʥʪʳ ʩʫʧʝ-

ʨʦʢʩʠʜʜʠʩʤʫʪʘʟʫ ʠ ʢʘʪʘʣʘʟʫ, ʥʦ ʵʪʠ ʩʚʦʡ-

ʩʪʚʘ ʧʨʠʦʙʨʝʣʠ ʙʘʢʪʝʨʠʠ E.coli (R10), ʚ 

ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦ-

ʩʪʷʭ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʦʩʴ ʩʫʧʝʨʦʢʩʠʜ-

ʜʠʩʤʫʪʘʟʳ ʠ ʢʘʪʘʣʘʟʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

1,95Ñ0,15 ʠ 0,97Ñ0,09 ʤ.ʢ.ʄ/ʛ ʠ 21,51Ñ0,75 

ʠ 27,38Ñ0,59 ʤ.ʢʘʪ/ʛ/ʤʣ (ʊʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʬʝʨʤʝʥʪʦʚ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘ-

ʟʳ, ʢʘʪʘʣʘʟʳ ʠ ʧʝʨʦʢʩʠʜʘʟʳ ʫ ʙʘʢʪʝʨʠʡ E.coli çʇʃ-6è ʠ (R10) 

ɺʠʜ ʙʘʢʪʝʨʠʡ 
ɼʅʂ,  

ʤʢʛ/1,0ɽ9 ʤ.ʢ. 

ʉʆɼ, 

ʤ.ʢ.ʄ/ʛ 

ʂɸʊ (ɽ-2), 

ʤ.ʢʘʪ/ʛ/ʤʣ 

ɸʇ (ɽ-4), 

ʩ-1 ʤʛ-1 

E.coli çʇʃ-6è 8,5/3,3 0,0/0,0 0,0/0,0 1,1/0,3 

E.coli (R10) 15,3/8,7 1,95/0,97 0,22/0,27 2,4/0,5 

ʇʨʠʤʝʯʘʥʠʝ: ɼʅʂ ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ; ʉʆɼ ï ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ; ʂɸʊ ï 

ʢʘʪʘʣʘʟʘ; ɸʇ ï ʧʝʨʦʢʩʠʜʘʟʘ 
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ɺ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʨʘʜʠʦ-

ʨʝʟʠʩʪʝʥʪʥʳʭ ʙʘʢʪʝʨʠʡ ʩʦʜʝʨʞʘʣʦʩʴ 

ʙʦʣʴʰʝ ʘʤʠʥʦʢʠʩʣʦʪ: ʚ 2,0 ʨʘʟʘ ʛʣʠʮʠʥʘ, 

1,8 ʨʘʟʘ ï ʩʝʨʠʥʘ ʠ ʚ 2,3 ʨʘʟʘ ï ʮʠʩʪʝʠʥʘ 

(ʊʘʙʣ. 3). ʋ ʨʘʜʠʦʫʩʪʦʡʯʠʚʳʭ ʙʠʬʠʜʦʙʘʢ-

ʪʝʨʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʪʠʚʥʳʤʠ, ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʝʨʤʝʥʪʘ ʧʝʨʦʩʠʜʘʟʳ: 

ʚ ʢʣʝʪʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ ʚ 2,05 ʨʘʟʘ, ʚ ʵʢʩ-

ʪʨʘʢʪʝ ï ʚ 2,14 ʨʘʟʘ, ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜ-

ʢʦʩʪʠ ï ʚ 1,45 ʨʘʟʘ. ɸʢʪʠʚʥʦʩʪʴ ʘʥʪʠʦʢʠʩ-

ʣʠʪʝʣʴʥʦʛʦ ʬʝʨʤʝʥʪʘ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʢʣʝ-

ʪʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ï 

0,000343 ʩ-1ʤʛ-1 (ʊʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʙʘʢʪʝʨʠʡ E.coli çʇʃ-6è ʠ 

(R10) (ʩ
-1ʤʛ-1) 

ɺʠʜ ʙʘʢʪʝʨʠʡ ɻʣʠʮʠʥ ʉʝʨʠʥ ʎʠʩʪʝʠʥ 

E.coli çʇʃ-6è 1,07Ñ0,21 0,009Ñ0,001 1,10Ñ0,13 

E.coli (R10) 2,13Ñ0,13 0,016Ñ0,001 2,57Ñ0,34 

 

ʊʘʙʣʠʮʘ 4 ï ʇʝʨʦʢʩʠʜʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʡ B.bifidum 1 ʠ (R6) (ʩ
-1ʤʛ-1) 

ɺʠʜ ʙʘʢʪʝʨʠʡ 
ʉʦʜʝʨʞʘʥʠʝ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʩʫʙʩʪʨʘʪʘʭ (1,0ʭ10-4) 

ʂʉ ʂʕ ʂɾ 

B.bifidum 1 1,69Ñ0,1 0,35Ñ0,04 0,31Ñ0,03 

B.bifidum 1 (R6) 3,47Ñ0,2 0,75Ñ0,08 0,45Ñ0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʂʉ ï ʢʣʝʪʦʯʥʘʷ ʩʫʩʧʝʥʟʠʷ; ʂʕ ï ʢʣʝʪʦʯʥʳʡ ʵʢʩʪʨʘʢʪ; ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ 

 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʛʣʶʪʘʪʠ-

ʦʥʧʝʨʦʢʩʠʜʘʟʳ ʫ ʨʘʜʠʦʫʩʪʦʡʯʠʚʦʛʦ ʰʪʘʤ-

ʤʘ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʙʳʣʘ ʚ 3,55 ʨʘʟʘ ʠ ʫ 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʚ 5,34 ʨʘʟʘ ʚʳʰʝ. ʅʘ ʦʩ-

ʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʘʜʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʚʘʨʠʘʥʪʦʚ E.coli ʠ B.bifidum ʙʳʣʠ ʠʟ-

ʛʦʪʦʚʣʝʥʳ 4 ʚʘʨʠʘʥʪʘ ʨʘʜʠʦʧʨʦʪʝʢʪʠʨʫʶ-

ʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘ-

ʥʳ ʥʘ ʩʪʝʨʠʣʴʥʦʩʪʴ, ʙʝʟʚʨʝʜʥʦʩʪʴ ʠ ʘʜʛʝ-

ʟʠʚʥʦʩʪʴ. 

ʆʙʨʘʟʮʳ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʤʝʱʝʥʥʳʝ ʚ 

ʙʘʢʪʝʨʠʡʥʳʝ ʩʨʝʜʳ, ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ 

ʦʩʪʘʚʘʣʠʩʴ ʩʪʝʨʠʣʴʥʳʤʠ ï ʨʦʩʪʘ ʤʠʢʨʦʙ-

ʥʦʡ ʠ ʛʨʠʙʢʦʚʦʡ ʬʣʦʨʳ ʥʝ ʙʳʣʦ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ. 

ɺʥʫʪʨʠʙʨʶʰʥʦʝ ʚʚʝʜʝʥʠʝ ʬʦʨʤʦʣ-

ʧʨʝʧʘʨʘʪʦʚ ʙʝʣʳʤ ʤʳʰʘʤ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ 

ʘʧʧʝʪʠʪ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʫ ʞʠʚʦʪ-

ʥʳʭ; ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ 

ʠ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ʤʳʰʝʡ ʦʩʪʘʚʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʅʘʥʝʩʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʨʦʣʠʢʘʤ ʥʘ 

ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ 

ʛʣʘʟ, ʚʥʫʪʨʠʢʦʞʥʦʝ ʠ ʚʥʫʪʨʠʚʝʥʥʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʜʨʘʞʘʶ-

ʱʝʛʦ ʠ ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʡ. 

ʀʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʨʘʜʠʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ 

(ʟʘ 1 ʩʫʪʢʠ ʜʦ) ʠ ʣʝʯʝʙʥʦʤ (ʯʝʨʝʟ 1 ʩʫʪʢʠ 

ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ) ʧʨʠʤʝʥʝʥʠʠ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʪʘʢʦʚʳʝ ʧʨʠ ʣʶʙʦʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʚʳʰʘʣʠ, ʢʘʢ ʩʨʝʜʥʶʶ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʞʠʟʥʠ, ʪʘʢ ʠ ʧʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ ʞʠ-

ʚʦʪʥʳʭ. ɺʳʞʠʚʘʥʠʝ 80 % ʞʠʚʦʪʥʳʭ ʜʦ-

ʩʪʠʛʘʣʦʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʨʘʜʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʙʘʢʪʝʨʠʡ E.coli (R10). ʂʦʣʠʯʝʩʪʚʦ ʚʳ-

ʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

B.bifidum (R6) ʩʦʩʪʘʚʣʷʣʦ 60 %. ɺʩʝ ʤʳʰʠ 

ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʦʙʣʫʯʝʥʠʷ ʧʘʣʠ. ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ: 

- ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝ-

ʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ E.coli (R10) ʩʦ-

ʩʪʘʚʣʷʣʘ 17,5 ʩʫʪʦʢ; 

- ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝ-

ʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ B.bifidum (R6) ï 

16 ʩʫʪʦʢ; 

- ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝ-

ʥʠʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ E.coli (R10) ï 

15 ʩʫʪʦʢ; 

- ʧʨʠ ʣʝʯʝʙʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʘʢʪʝ-

ʨʠʘʣʴʥʦʡ ʤʘʩʩʳ E.coli (R10) ï 14,5 ʩʫʪʦʢ; 

- ʧʨʠ ʣʝʯʝʙʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʢʫʣʴʪʫ-

ʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ E.coli (R10) ï 12,5 ʩʫʪʦʢ; 

- ʧʨʠ ʣʝʯʝʙʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʘʢʪʝ-

ʨʠʘʣʴʥʦʡ ʤʘʩʩʳ B.bifidum (R6) ʚ ʢʫʣʴʪʫ-

ʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ï 14,5 ʩʫʪʦʢ; 

- ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝ-

ʥʠʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ B.bifidum 

(R6) ï 12,5 ʩʫʪʦʢ; 

- ʧʨʠ ʣʝʯʝʙʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʢʫʣʴʪʫ-
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ʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ B.bifidum (R6) ï 12,5 

ʩʫʪʦʢ; 

- ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʪʦʣʴʢʦ ʦʙʣʫʯʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣʘ 

6,9 ʩʫʪʦʢ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʳ ʩʪʘʙʠʣʴʥʳʝ 

ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʳʝ ʙʘʢʪʝʨʠʠ E.coli (R10), 

ʚʳʞʠʚʘʶʱʠʝ ʧʨʠ ʜʦʟʝ 4 ʢɻʨ (ʧʨʝʚʳʰʝʥʠʝ 

ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʚ 2,14 ʨʘʟʘ) ʠ ʙʘʢʪʝʨʠʠ 

B.bifidum (R6), ʚʳʞʠʚʘʶʱʠʝ ʧʨʠ ʜʦʟʝ 2,4 

ʢɻʨ (ʧʨʝʚʳʰʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʚ 2,5 

ʨʘʟʘ). 

ʐʪʘʤʤʳ ʦʙʨʘʟʦʚʳʚʘʣʠ ʢʦʣʦʥʠʠ ʩ 

ʰʝʨʦʭʦʚʘʪʳʤʠ ʢʨʘʷʤʠ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠ-

ʥʳ, ʦʪʜʝʣʴʥʳʝ ʤʠʢʨʦʙʳ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʦʪ-

ʣʠʯʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ, ʥʝʨʦʚʥʦ-

ʩʪʴʶ ʩʪʨʫʢʪʫʨʳ, ʧʦʣʠʤʦʨʬʥʦʩʪʴʶ ʠ ʧʣʦʪ-

ʥʦʩʪʴʶ. 

ʋ ʨʘʜʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʰʪʘʤ-

ʤʦʚ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʚ 

ʥʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʠ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʷʭ ʩʦʜʝʨʞʘʣʦʩʴ ʚ 

2,18 ʠ 1,67 ʨʘʟʘ ʙʦʣʴʰʝ ʧʝʨʦʢʩʠʜʘʟʳ ʠ ʚ 

1,80 ʠ 2,51 ʨʘʟʘ ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ; ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ: ʚ 2 

ʨʘʟʘ ï ʛʣʠʮʠʥʘ; 1,8 ï ʩʝʨʠʥʘ ʠ 2,3 ʨʘʟʘ ï 

ʮʠʩʪʝʠʥʘ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʣʴ-

ʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠʩʭʦʜʥʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʬʝʨʤʝʥʪʘ 

ʛʣʶʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʳ ʫ ʙʘʢʪʝʨʠʡ E.coli 

(R10) ʠ B.Bifidum (R6) ʙʳʣʦ ʚ 3,55 ʠ 5,34 

ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʠʩʭʦʜʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ. ʌʦʨʤʦʣ-ʧʨʝʧʘʨʘʪʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʙʘʢʪʝʨʠʡʥʳʭ ʤʘʩʩ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʤʝʪʘʙʦ-

ʣʠʟʤʘ, ʦʙʣʘʜʘʣʠ ʧʨʦʪʠʚʦʨʘʜʠʘʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʟʘʱʠʱʘʷ 60-80 % ʣʝʪʘʣʴʥʦ 

ʦʙʣʫʯʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʫʚʝʣʠʯʠʚʘʷ ʩʨʝʜ-

ʥʶʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʘʚʰʠʭ ʜʦ 

11,5-17,5 ʜʥʝʡ. 
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ʈɸɿʈɸɹʆʊʂɸ ʈɸɼʀʆʄʆɼʀʌʀʎʀʈʆɺɸʅʅʓʍ ʄʋʊɸʅʊʆɺ 

 ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ɼʃʗ ʇʈʆʌʀʃɸʂʊʀʂʀ ʀ ʃɽʏɽʅʀʗ ʈɸɼʀɸʎʀʆʅʅʓʍ 

ʇʆʈɸɾɽʅʀʁ ɾʀɺʆʊʅʓʍ 

 

ʀʰʤʫʭʘʤʝʪʦʚ ʂ.ʊ., ʅʠʟʘʤʦʚ ʈ.ʅ., ʉʘʠʪʦʚ ɺ.ʈ., ɺʘʩʠʣʝʚʩʢʠʡ ʅ.ʄ.,  

ʐʘʢʫʨʦʚ ʄ.ʄ., ɻʘʩʘʥʦʚ ɸ.ʉ. 

ʈʝʟʶʤʝ 

 

ɺʦʟʜʝʡʩʪʚʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʭʩʷ ʜʦʟ ɔ-ʠʟʣʫʯʝʥʠʷ ʧʦʣʫʯʝʥʳ ʩʪʘ-

ʙʠʣʴʥʳʝ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʳʞʠʚʘʶʱʠʝ ʧʨʠ ʜʦʟʘʭ 4,0 (E.coli çR10è) ʠ 2,4 ʢɻʨ 

(B.bifidum çR6è). ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʩʭʦʜʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʳʝ ʙʘʢʪʝʨʠʠ 

ʠʤʝʣʠ ʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ, ʬʝʨʤʝʥʪʦʚ: ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ, ʢʘʪʘʣʘʟʳ, ʛʣʶʪʘʪʠʦʥʧʝ-

ʨʦʢʩʠʜʘʟʳ, ʘʤʠʥʦʢʠʩʣʦʪ ʛʣʠʮʠʥʘ, ʩʝʨʠʥʘ, ʮʠʩʪʝʠʥʘ. ʀʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʳʭ 

ʰʪʘʤʤʦʚ ʧʨʝʧʘʨʘʪʳ, ʦʪʚʝʯʘʣʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʦʙʣʘʜʘʣʠ ʧʨʦʪʠʚʦʨʘʜʠʘʮʠʦʥ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʟʘʱʠʱʘʣʠ 60-80 % ʣʝʪʘʣʴʥʦ ʦʙʣʫʯʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʜʦ 11,5-17,5 ʩʫʪʦʢ 

ʫʚʝʣʠʯʠʚʘʣʠ ʩʨʝʜʥʶʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʘʚʰʠʭ ʧʨʦʪʠʚ 6,9 ʩʫʪʦʢ ʚ ʛʨʫʧʧʝ ʢʦʥ-

ʪʨʦʣʷ ʦʙʣʫʯʝʥʠʷ. 

 

DEVELOPMENT RADIOMODIFICATING OF MUTANTS OF MICROORGANISMS FOR 

THE PREVENTION AND TREATMENT OF RADIATION INJURIES OF ANIMALS 

 

Ishmukhametov K. T., Nizamov R. N., Saitov V. R., Vasilevsky N. M., Shakurov M.M.,  

Gasanov A.S. 

Summary 

 

Stable radioresistant bacteria surviving at doses of 4 (E.coli çR10è) and 2,4 kGy (B.bifidum 

çR6è) were obtained by exposure to consistently increasing doses of gamma radiation. In contrast 

to the original microorganisms, radioresistant bacteria had a higher content of DNA, superoxide 

dismutase enzymes, catalase, glutathione peroxydaze, amino acids glycine, serine, cysteine. Made 

of radiorai-stetnih strains of drugs, serological answered the requirements, the area given radiation 

properties, protected 60-80 % lethal ob-tained the animals to 11,5 to 17,5 days increased the aver-

age life expectancy of dead animals versus 6.9 days in the control group exposure. 

 

DOI 10.31588/2413-4201-1883-241-1-99-103 ʋɼʂ 619:661.982:616.61 

 

АКТИВНОСТЬ НИТРОКСИДЕРГИЧЕСКОЙ СИСТЕМЫ КОШЕК И СОБАК ПРИ 

ХРОНИЧЕСКОЙ ПОЧЕЧНОЙ НЕДОСТАТОЧНОСТИ 

 

Каримова Р.Г. ï ʧʨʦʬʝʩʩʦʨ, ʜ.ʙ.ʥ., Белова А.А. ï ʘʩʧʠʨʘʥʪ  

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ.ɹʘʫʤʘʥʘè 

 

Ключевые слова: ʦʢʩʠʜ ʘʟʦʪʘ (II), ʥʠʪʨʦʢʩʠʜʝʨʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʭʨʦʥʠʯʝʩʢʘʷ ʧʦʯʝʯ-

ʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʭʣʦʨ, ʤʦʯʝʚʠʥʘ, ʢʨʝʘʪʠʥʠʥ, ʦʙ-

ʠɦʡ ʙʝʣʦʢ, ʢʦʰʢʘ, ʩʦʙʘʢʘ 

Keywords: nitric oxide (II), nitroxydergic system, chronic renal failure, biochemical analy-

sis, potassium, sodium, chlorine, urea, creatinine, total protein, cat, dog 

 

ɺ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤʠ ʜʦʤʘʰʥʠʤʠ ʞʠʚʦʪʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʢʦʰʢʠ ʠ ʩʦʙʘʢʠ, ʫ ʢʦʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ 

ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʠ ʧʦʯʝʢ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʍʇʅ). ɺ ʦʩʥʦʚʥʦʤ ʜʘʥʥʫʶ 
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ʧʘʪʦʣʦʛʠʶ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʫ ʚʟʨʦʩʣʳʭ ʞʠ-

ʚʦʪʥʳʭ ʩʪʘʨʰʝ 10 ʣʝʪ, ʥʦ ʦʥʘ ʤʦʞʝʪ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʪʴʩʷ ʠ ʫ ʤʦʣʦʜʳʭ, ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʩʧʘʣʝʥʠʡ ʧʦʯʝʢ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠ ʥʝ-

ʧʦʣʥʦʛʦ ʣʝʯʝʥʠʷ, ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʜʦʙʨʦ- ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ), ʨʘʟʣʠʯʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ ʠ ʘʫʪʦʠʤʤʫʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʍʇʅ ï ʦʧʘʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʨʷʤʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ ʠʟ-ʟʘ ʧʨʦʛʨʝʩʩʠʨʫʶ-

ʱʝʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʨʦʮʝʩ-

ʩʘ [1, 2]. ɼʣʠʪʝʣʴʥʦʝ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʟʨʫ-

ʰʝʥʠʝ ʥʝʬʨʦʥʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʢʣʫʙʦʯʢʦʚʦʡ 

ʠ ʢʘʥʘʣʴʮʝʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ [3]. ʆʜ-

ʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʦʢʩʠʜʘ ʘʟʦʪʘ 

(II) ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ [6], ʢʦʪʦ-

ʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʫʨʝʤʠʝʡ ʩ ʘʫʪʦʠʥʪʦʢʩʠʢʘ-

ʮʠʝʡ. ɺ ʦʨʛʘʥʠʟʤʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʜʝʨʞʢʘ 

ʘʟʦʪʠʩʪʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʜʨʫʛʠʭ ʪʦʢʩʠʯʝ-

ʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ 

ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ, ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʠ ʦʩ-

ʤʦʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘ-

ʶʪʩʷ ʚʪʦʨʠʯʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ, ʜʠʩʪʨʦʬʠʝʡ ʪʢʘʥʝʡ ʠ ʜʠʩʬʫʥʢʮʠ-

ʝʡ ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ [4]. ʈʝʟʫʣʴʪʘʪʦʤ 

ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʛʠʙʝʣʴ ʞʠʚʦʪʥʦʛʦ. ʅʘ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʝ ʚʦʧʨʦʩ ʦ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʝ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʠ ʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʩ ʜʘʥʥʦʡ ʧʘʪʦ-

ʣʦʛʠʝʡ ʩʪʦʠʪ ʦʩʪʨʦ. ɿʥʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʦʢʩʠʜʘ ʘʟʦʪʘ (II) ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯ-

ʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠʭ 

ʪʝʨʘʧʠʠ ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠ-

ʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʳʭ ʠ ʧʦʣʦʚʳʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʫʨʦʚʥʷ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʧʨʠ ʭʨʦ-

ʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦ-

ʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʀʟʫʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʙʠʣʴʥʳʭ 

ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʦʡ 

ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʢʦʰʝʢ ʠ ʩʦ-

ʙʘʢ. 

2. ʀʟʫʯʠʪʴ ʚʠʜʦʚʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʦʢʩʠʜʘ ʘʟʦʪʘ ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʩ 

ʜʠʘʛʥʦʟʦʤ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴʶ. 

3. ʀʟʫʯʠʪʴ ʚʠʜʦʚʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʦʢʩʠʜʘ ʘʟʦʪʘ ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʩ 

ʜʠʘʛʥʦʟʦʤ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴʶ. 

Материал и методы исследова-

ний. ʉʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʂʘ-

ʟʘʥʩʢʘʷ ɻɸɺʄ ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2019 ʛʦ-

ʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘ ʢʦʰ-

ʢʘʭ (n=10) ʠ ʩʦʙʘʢʘʭ ʦʙʦʝʛʦ ʧʦʣʘ (n=10) 

ʨʘʟʥʳʭ ʧʦʨʦʜ. ɺʟʷʪʠʝ ʢʨʦʚʠ ʫ ʢʦʰʝʢ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ, ʫ ʩʦʙʘʢ ʠʟ 

ʧʦʜʢʦʞʥʦʡ ʚʝʥʳ ʛʦʣʝʥʠ. ʂʦʥʮʝʥʪʨʘʮʠʶ 

ʦʢʩʠʜʘ ʘʟʦʪʘ ʥʘʭʦʜʠʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʠʪʨʠʪ- ʠ ʥʠʪʨʘʪ-

ʘʥʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʸʤ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ʜʦ ʥʠʪʨʠʪʦʚ ʦʜʥʦ-

ʢʨʘʪʥʦʡ ʥʘʚʝʩʢʦʡ ʮʠʥʢʦʚʦʡ ʧʳʣʠ, ʦʙʨʘʙʦ-

ʪʘʥʥʦʡ ʘʤʤʠʘʯʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩʫʣʴʬʘʪʘ 

ʤʝʜʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʠʪʨʠʪʦʚ ʩ ʧʦʤʦʱʴʶ ʨʝʘʢ-

ʪʠʚʘ ɻʨʠʩʩʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 520,0 ʥʤ ʥʘ 

çʌʦʪʦʤʝʪʨʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʤ ʂʌʂ ï 3 ï 

01 ï ɿʆʄɿè (ʈʦʩʩʠʷ). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʩʝʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ 

ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʚʦʪʥʳʭ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʠ ʧʦʜ-

ʪʚʝʨʞʜʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʠ ʧʦʤʦʱʠ t 

ʢʨʠʪʝʨʠʷ ʉʪʲʶʜʝʥʪʘ.  

Результаты исследований. ʋʨʦ-

ʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʙʦʣʠʪʦʚ NO ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʫ ʟʜʦʨʦʚʳʭ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʩʦ-

ʩʪʘʚʣʷʝʪ 62,64Ñ5,86 ʠ 125,45Ñ11,51 

ʤʢʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʙʦʣʴʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʢʩʠʜʘ ʘʟʦʪʘ 

ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʚ 1,8 ʨʘʟʘ ʫ ʢʦʰʝʢ ʠ 

ʚ 4,3 ʨʘʟʘ ʫ ʩʦʙʘʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 34,09Ñ1,70 ʠ 

29,36Ñ0,47 ʤʢʤʦʣʴ/ʣ (ʨ<0,01) (ʈʠʩʫʥʦʢ 1), 

ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʢʘʭ ʧʨʠ ʚʳʨʘ-

ʙʦʪʢʝ NO. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ 

ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʫ ʙʦʣʴʥʳʭ ʭʨʦ-

ʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʦ-

ʰʝʢ ʠ ʩʦʙʘʢ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʠ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ 
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ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʟʜʦʨʦʚʳʭ ʢʦʰʝʢ ʠ ʢʦ-

ʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 76,03Ñ4,91 ʠ 49,25Ñ1,95 

ʤʢʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ 

ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʜʘʥʥʳʤʠ ʂʘʨʠʤʦʚʦʡ ʈ.ɻ. 

ʠ ɹʠʣʘʣʦʚʘ ʀ.ʅ. [5]. ʋʨʦʚʝʥʴ ʥʠʪʨʘʪ- ʠ 

ʥʠʪʨʠʪ-ʘʥʠʦʥʦʚ ʚ ʢʨʦʚʠ ʫ ʩʦʙʘʢ ʚʳʰʝ, ʯʝʤ 

ʫ ʢʦʰʝʢ ʚ 1,9 ʨʘʟʘ ʠ 2,4 ʨʘʟʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 

145,68Ñ12,34 ʤʢʤʦʣʴ/ʣ ʠ 118,30Ñ8,53 

ʤʢʤʦʣʴ/ʣ ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʨ<0,01). ʀʥʪʝʥʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ NO ʫ ʩʦʙʘʢ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʫ 

ʩʦʙʘʢ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʫʞʝ ʥʘ ʧʦʩʣʝʜʥʠʭ 

ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʛʜʘ ʧʦʯʝʯʥʘʷ ʪʢʘʥʴ 

ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʝʪ ʩʚʦʶ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ.  

ʇʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦ-

ʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʘʢʪʠʚʥʦʩʪʴ ʩʠ-

ʩʪʝʤʳ ʩʥʠʞʘʝʪʩʷ. ʊʘʢ, ʫ ʙʦʣʴʥʳʭ ʢʦʰʝʢ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ 

ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʝʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʢʦʪʦʚ 

ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʨʦʪʠʚ 1,6 ʨʘʟʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 

38,36Ñ0,65ʤʢʤʦʣʴ/ʣ, ʪʦʛʜʘ ʢʘʢ ʫ ʢʦʪʦʚ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 29,97Ñ0,46 

ʤʢʤʦʣʴ/ʣ (ʨ<0,01) (ʈʠʩʫʥʦʢ 2).  

ɺ ʭʦʜʝ ʦʧʳʪʦʚ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦ-

ʜʫ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚʠʜʦʩʧʝʮʠ-

ʬʠʯʥʘ ʥʝ ʪʦʣʴʢʦ ʫ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʥʦ 

ʠ ʫ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴʶ.  

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʠ ʩʥʠʞʝʥʠʝ ʦʢʩʠʜʘ ʘʟʦʪʘ (II) ʥʘʙʣʶʜʘʝʪʩʷ 

ʫ ʩʦʙʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʰʢʘʤʠ            

(ʈʠʩʫʥʦʢ 1). 

  

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ 

ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. (ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʨ<0,01)) 

 

ʈʠʩʫʥʦʢ 2 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʫ ʢʦʰʝʢ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. (ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (ʨ<0,01) 
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ʈʠʩʫʥʦʢ 3 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʫ ʩʦʙʘʢ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. (ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (ʨ<0,01)) 

 

ʋ ʙʦʣʴʥʳʭ ʍʇʅ ʞʠʚʦʪʥʳʭ ʘʢʪʠʚ-

ʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʢʩʠʜʘ ʘʟʦʪʘ ʩʥʠʞʘʝʪʩʷ ʚ 

1,5 ʨʘʟʘ ʫ ʢʦʰʝʢ ʠ ʨʘʚʥʘ 

38,36Ñ0,65ʤʢʤʦʣʴ/ʣ, ʠ ʚ 1,6 ʨʘʟʘ ï ʫ ʢʦʪʦʚ 

ʠ ʩʦʩʪʘʚʣʷʝʪ 29,97Ñ0,46 ʤʢʤʦʣʴ/ʣ (ʨ<0,01) 

(ʨʠʩʫʥʦʢ 2), ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ 

ʂʘʨʠʤʦʚʦʡ ʈ.ɻ. [6].ʊʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʥʠʪʨʦʢʩʠʜʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫ 

ʙʦʣʴʥʳʭ ʩʦʙʘʢ, ʫ ʩʘʤʦʢ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʣʷʝʪ 30,49Ñ0,25 ʤʢʤʦʣʴ/ʣ ʧʨʦʪʠʚ 

145,68Ñ12,34 ʤʢʤʦʣʴ/ʣ, ʯʪʦ ʚ 4,8 ʨʘʟʘ ʥʠʞʝ 

ʧʦʢʘʟʘʪʝʣʷ ʟʜʦʨʦʚʳʭ ʩʘʤʦʢ ʩʦʙʘʢ. ʋ ʩʘʤ-

ʮʦʚ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ NO ʤʝʥʝʝ ʠʥ-

ʪʝʥʩʠʚʥʦ, ʯʝʤ ʫ ʩʘʤʦʢ, ʠ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘ-

ʚʠʣ 28,73Ñ0,10 ʤʢʤʦʣʴ/ʣ (ʨ<0,01), ʯʪʦ ʚ 4,1 

ʨʘʟʘ ʥʠʞʝ (118,30Ñ8,53ʤʢʤʦʣʴ/ʣ), ʯʝʤ ʫ 

ʟʜʦʨʦʚʳʭ ʩʘʤʮʦʚ ʩʦʙʘʢ (ʨ<0,01) (ʈʠʩʫʥʦʢ 

3). 

ʋ ʙʦʣʴʥʳʭ ʩʦʙʘʢ ʩʘʤʦʢ ʘʢʪʠʚʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʩʥʠʞʘʝʪʩʷ ʚ 4,8 ʨʘʟʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 

30,49Ñ0,25 ʤʢʤʦʣʴ/ʣ, ʘ ʫ ʩʘʤʮʦʚ ʚ 4,1 ʨʘʟʘ 

ï 28,73Ñ0,10 ʤʢʤʦʣʴ/ʣ (ʨ<0,01). ʋ ʩʦʙʘʢ 

ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ, ʢʘʢ ʫ 

ʢʦʰʝʢ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʧʨʦ-

ʠʩʭʦʜʠʪ ʫ ʩʘʤʦʢ (ʈʠʩʫʥʦʢ 3). ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʫ ʩʘʤʦʢ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʧʨʦʠʩʭʦʜʠʪ ʥʝ 

ʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʩʠʜʘ 

ʘʟʦʪʘ, ʥʦ ʪʘʢʞʝ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʝʛʦ ʩʥʠʞʝ-

ʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ ʩʘʤʮʘʤʠ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʣʦʚʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʩʠ-

ʩʪʝʤʳ NO ʥʝ ʪʦʣʴʢʦ ʟʜʦʨʦʚʳʭ, ʥʦ ʠ ʙʦʣʴ-

ʥʳʭ ʍʇʅ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ 

ʛʣʫʙʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʧʘʪʦʛʝʥʝʟ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʦʯʝʢ ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʟʥʘʥʠʷ ʧʨʠ ʣʝʯʝʥʠʠ ʧʦʯʝʯ-

ʥʳʭ ʧʘʪʦʣʦʛʠʡ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʦʨʛʘʥʠʟʤʘ 

ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʯʝʢ. 

Заключение. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʢʦʰʝʢ ʠ ʫ ʩʦʙʘʢ 

ʧʨʠ ʍʇʅ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʢʩʠʜʘ ʩʥʠ-

ʞʘʝʪʩʷ, ʵʪʦ ʚʳʟʚʘʥʦ ʥʘʨʫʰʝʥʠʝʤ ʵʥʜʦʪʝ-

ʣʠʷ ʧʦʯʝʯʥʳʭ ʩʦʩʫʜʦʚ. ɺʳʷʚʠʣʠ ʚʠʜʦʚʫʶ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʪʘʢ ʫ ʩʦʙʘʢ 

ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʚʳʰʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʢʩʠʜʘ ʘʟʦʪʘ ʫ ʢʦʰʝʢ, ʜʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-

ʥʳʭ, ʥʦ ʠ ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʙʦʣʴʥʳʭ ʍʇʅ, 

ʪʦ ʝʩʪʴ ʫ ʩʦʙʘʢ, ʩʪʨʘʜʘʶʱʠʭ ʍʇʅ ʫʨʦʚʝʥʴ 

ʤʝʪʘʙʦʣʠʪʦʚ NO ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ ʠʥʪʝʥ-

ʩʠʚʥʝʝ, ʯʝʤ ʫ ʢʦʰʝʢ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ NO ʧʨʦʠʩʭʦʜʠʪ 

ʫ ʩʘʤʦʢ, ʢʘʢ ʫ ʢʦʰʝʢ, ʪʘʢ ʠ ʫ ʩʦʙʘʢ. ʋ 

ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ ʧʦʣʦʚʘʷ ʩʧʝʮʠʬʠʯ-

ʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ. ʊʘʢ, ʠʥʪʝʥʩʠʚʥʝʝ ʚʩʝʛʦ 

ʩʥʠʞʘʣʘʩʴ ʥʠʪʨʦʢʩʠʜʝʨʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫ 

ʩʘʤʦʢ, ʢʘʢ ʫ ʢʦʰʝʢ, ʪʘʢ ʠ ʩʦʙʘʢ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʩʘʤʮʦʚ ʵʪʦʛʦ ʞʝ ʚʠʜʘ.  
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ʣʝʚʘʥʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʢʩʠʜʘ ʘʟʦʪʘ ʩʥʠʞʘʝʪ-

ʩʷ. ʊʘʢ, ʫ ʙʦʣʴʥʳʭ ʢʦʰʝʢ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʝʝ, ʯʝʤ ʫ 

ʙʦʣʴʥʳʭ ʢʦʪʦʚ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʨʦʪʠʚ 1,6 ʨʘʟʘ, ʘ ʫ ʙʦʣʴʥʳʭ ʩʦʙʘʢ ʚ 4,8 ʨʘʟʘ ʫ ʩʘʤʦʢ ʠ ʚ 4,1 ʨʘ-

ʟʘ ʫ ʩʘʤʮʦʚ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʦʢʩʠʜʘ ʘʟʦʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʩʦ-

ʙʘʢ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ.  

 

ACTIVITY OF THE NITROXIDERGIC SYSTEM IN CATS AND DOGS WITH CHRONIC 

KIDNEY FAILURE 

 

Karimova R. G., Belova A.A. 

Summary 

 

The species and sex characteristics of the nitric oxide system in the serum of cats and dogs 

with chronic renal failure were studied. It was found that in the disease of chronic renal failure, the 

activity of the nitric oxide system decreases. Thus, in sick cats, the concentration of nitric oxide me-

tabolites decreases more actively than in sick cats by almost 2 times versus 1.6 times, and in sick 

dogs by 4.8 times in females and 4.1 times in males. The most intensive reduction of nitric oxide 

metabolites is observed in dogs, which is associated with the time of detection of this pathology. 
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ЭКСПЕРИМЕНТАЛЬНОГО ЭНЕРГЕТИЧЕСКОГО КОНЦЕНТРАТА «ЦЕОЛФАТ»  

В РАЦИОНАХ ЛАКТИРУЮЩИХ КОРОВ 

 

Кашаева А.Р. ï ʢ.ʙ.ʥ, ʜʦʮʝʥʪ, Ахметзянова Ф.К. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ,  
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 ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

1ʊʘʪʅʀʀʉʍ ʌʀʎ ʂʘʟʅʎ ʈɸʅ 
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ʈʘʮʠʦʥʘʣʴʥʦʝ ʚʝʜʝʥʠʝ ʤʦʣʦʯʥʦʛʦ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʤʝ-

ʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʤʦʚ ʠ ʧʨʘʚʠʣʴʥʦʤ 

ʙʘʣʘʥʩʠʨʦʚʘʥʠʠ ʨʘʮʠʦʥʦʚ ʧʦ ʥʝʜʦʩʪʘʶʱʠʤ 

ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝ-

ʤʝʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʚ ʩʠʩʪʝʤʝ ʥʦʨʤʠʨʦ-

ʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʚʘʯʥʳʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʚ ʧʝʨʚʳʝ 100 ʜʥʝʡ ʧʦʩʣʝ ʦʪʸʣʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʢʦʨʦʚ ʠ ʧʝʨʚʦʪʝʣʦʢ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʪ 

ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʨʘʩʭʦʜʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʜʣʷ ʩʠʥʪʝʟʘ ʤʦʣʦʢʘ, ʯʘʱʝ ʚʩʝʛʦ ʟʘ 

ʩʯʸʪ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʟʝʨʚʦʚ ʪʝʣʘ. ʕʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʙʦʣʝʟ-

ʥʷʤ ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʫʤʝʥʴʰʝ-

ʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʢʦʨʤʦʚʳʝ ʜʦ-

ʙʘʚʢʠ ʢʘʢ ʩʫʭʠʝ ʧʘʣʴʤʦʚʳʝ ʞʠʨʳ, ʧʨʦʧʠ-

ʣʝʥʛʣʠʢʦʣʴ, ʛʣʠʮʝʨʠʥ, ʜʨʫʛʠʝ ʨʝʛʫʣʷʪʦʨʳ 

ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ. ɺʳʭʦʜʦʤ ʠʟ ʩʣʦʞʠʚ-

ʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʜʦ-

ʩʪʫʧʥʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʵʥʝʨʛʦ-

ʥʘʩʳʱʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ [2]. 

ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʷʚ-

ʣʷʝʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʪʦʨʠʯ-

ʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʦʣʴʢʦ ʦʪʭʦʜʦʚ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʟ-ʟʘ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʦʚ 

ʛʦʜʥʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ ʝʞʝʛʦʜʥʦ ʙʦʣʝʝ 25% 

[4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠ-

ʬʠʢʘʮʠʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʚ ʈʌ ʠ ʈʊ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝ-

ʥʠʝ ʦʪʭʦʜʦʚ ʝʸ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʠʩʪʝʢʘʶʱʠʤʠ ʩʨʦʢʘʤʠ 

ʛʦʜʥʦʩʪʠ. ɺ ʉʪʨʘʪʝʛʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʧʦ ʦʙʨʘʙʦʪʢʝ, ʫʪʠʣʠʟʘʮʠʠ ʠ ʦʙʝʟ-

ʚʨʝʞʠʚʘʥʠʶ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʝ-

ʨʠʦʜ ʜʦ 2030 ʛʦʜʘè ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʰʠʨʝ ʚʦʚʣʝʢʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ ʚʦ ʚʪʦʨʠʯʥʳʡ ʦʙʦʨʦʪ ʠ, ʪʝʤ ʩʘ-

ʤʳʤ, ʩʥʠʞʘʪʴ ʦʙʲʝʤʳ ʟʘʭʦʨʦʥʝʥʠʡ ʚʦ ʠʟ-

ʙʝʞʘʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ [6]. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪ-

ʩʷ ʨʝʟʝʨʚʦʤ ʧʦʣʥʦʮʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʞʠʨʘ ʠ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ, ʠʟʳʩʢʘʥʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʞʠ-

ʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʦʡ ʟʘʜʘʯʝʡ [2, 7].  

ʎʝʣʴ ï ʦʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ 

çʎʝʦʣʬʘʪè ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʣʘʢ-

ʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 

Материал и методы исследова-

ний. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘ 

ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʝ ʆʆʆ çɸʛʨʦʢʦʤ-

ʧʣʝʢʩ çɸʢ ɹʘʨʩè ɸʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʥʘ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚʘʭ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥ-

ʥʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ.  

ɼʣʷ ʦʧʳʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 

ʛʨʫʧʧʳ ʢʦʨʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ 

ʧʘʨ-ʘʥʘʣʦʛʦʚ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ, ʩ ʫʯʸ-

ʪʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩ-

ʩʳ, ʜʘʪʳ ʧʦʩʣʝʜʥʝʛʦ ʦʪʸʣʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ. 
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ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʟʦʦʛʠʛʠʝʥʠʯʝ-

ʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ. ɺ ʭʦʟʷʡʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʧʨʠʚʷʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ, ʜʦ-

ʩʪʫʧ ʢ ʢʦʨʤʫ ʠ ʚʦʜʝ ʙʳʣ ʧʦʩʪʦʷʥʥʳʤ. 

ʆʧʳʪ ʩʦʩʪʦʷʣ ʠʟ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ 

(15 ʩʫʪʦʢ) ʠ ʫʯʝʪʥʦʛʦ (60 ʩʫʪʦʢ) ʧʝʨʠʦʜʦʚ. 

ɺ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʞʠ-

ʚʦʪʥʳʭ, ʚʝʣʠ ʫʯʸʪ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ. ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʟʦʦʪʝʭʥʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʩʝʥʘʞʘ, ʩʠʣʦʩʘ, ʩʝʥʘ, ʢʦʥʮʝʥʪʨʘʪʦʚ, 

ʥʘ ʠʭ ʦʩʥʦʚʝ ʠʟʫʯʝʥ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴ-

ʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʠʭ ʨʘʮʠʦʥʦʚ ʜʣʷ ʢʦʨʦʚ. 

ʆʪʙʦʨ ʠ ʦʬʦʨʤʣʝʥʠʝ ʩʨʝʜʥʠʭ ʧʨʦʙ ʢʦʨʤʦʚ 

ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ       

ɽ.ɸ. ʇʝʪʫʭʦʚʦʡ ʠ ʜʨ. [1]. ʈʘʮʠʦʥʳ ʠ ʨʝ-

ʮʝʧʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ 

ʢʦʨʦʚ ʩʦʩʪʘʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨ-

ʥʦʡ ʧʨʦʛʨʘʤʤʳ çʂʦʨʤ ʆʧʪʠʤʘ ʕʢʩʧʝʨʪè 

(ʚʝʨʩʠʷ ɹɼ: 2018.3.1.6240), ʩʦʛʣʘʩʥʦ ʥʦʨ-

ʤʘʤ ɺʀɾ (2003) [5]. 

ʂʦʨʤʘ ʟʘʜʘʚʘʣʠʩʴ ʚ ʚʠʜʝ ʤʦʥʦʢʦʨʤʘ 

ʥʘ ʢʦʨʤʦʚʳʝ ʩʪʦʣʳ. ɺʩʝ ʛʨʫʧʧʳ ʢʦʨʦʚ ʧʦ-

ʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʩʝʥʘ ʣʶʮʝʨʥʦʚʦʛʦ (2,0 ʢʛ), ʩʦʣʦʤʳ ʧʰʝ-

ʥʠʯʥʦʡ (1,5 ʢʛ), ʩʠʣʦʩʘ ʢʫʢʫʨʫʟʥʦʛʦ (8,0 

ʢʛ), ʩʝʥʘʞʘ ʣʶʮʝʨʥʦʚʦʛʦ (12,0 ʢʛ) ʠ ʩʝʥʘʞʘ 

ʠʟ ʢʦʨʤʦʩʤʝʩʠ (5,0 ʢʛ), ʢʦʤʙʠʢʦʨʤʘ ʂʂ-60 

(5,6 ʢʛ), ʢʫʢʫʨʫʟʳ ʧʣʶʱʝʥʥʦʡ (1 ʢʛ), ʟʝʨ-

ʥʦʚʦʡ ʧʘʪʦʢʠ (1,2 ʢʛ). 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʦʩʪʦʷʣʘ 

ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʢʦʨʦʚʘʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʚʚʦ-

ʜʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʦʥʮʝʥʪʨʘʪ çʎʝʦʣʬʘʪè ʚ ʜʦʟʝ, ʛ/ʛʦʣʦʚʫ ʚ 

ʩʫʪʢʠ: ʧʝʨʚʦʡ ï 200 ʠʣʠ 1,1% ʦʪ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʨʘʮʠʦʥʘ, ʚʪʦʨʦʡ ï 400 ʛ (2,1%), 

ʪʨʝʪʴʝʡ 600 ʛ (3,1%).  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʝʜʘʝʤʦʩʪʴʶ, ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ, ʜʠʥʘʤʠʢʦʡ ʩʫʪʦʯ-

ʥʳʭ ʫʜʦʝʚ ʠ ʢʘʯʝʩʪʚʦʤ ʤʦʣʦʢʘ-ʩʳʨʴʷ ʢʦ-

ʨʦʚ. ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩ-

ʩʯʠʪʳʚʘʣʠ ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡè [3]. 

ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʦʚʝʜʝʥʥʳʭ 

ʦʧʳʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥ ʦʙʱʝ-

ʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠ-

ʩʪʠʢʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Microsoft Office ɽxcel 

2010 ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦ 

ʉʪʴʶʜʝʥʪʫ. 

Результаты исследований. ɺʚʝʜʝ-

ʥʠʝ ʚ ʨʘʮʠʦʥʳ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨ-

ʘʪʘ çʎʝʦʣʬʘʪè ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠ-

ʷʥʠʝ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʄʘʢ-

ʩʠʤʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʚʳʷʚʣʝʥʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʢʦ-

ʣʠʯʝʩʪʚʝ 400 ʠ 600 ʛ (2,14 ʢʛ ʠʣʠ 9,2 % ʠ 

2,07 ʢʛ ʠʣʠ 8,9 %) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʋ ʢʦʨʦʚ ʚʪʦʨʦʡ ʛʨʫʧ-

ʧʳ ʧʨʠ ʚʚʝʜʝʥʠʠ 200 ʛ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦ-

ʩʪʘʚʠʣ 1,59 ʢʛ ʠʣʠ 6,9 % (ʊʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʠ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʳ (n=10) 

ʢʦʥʪʨʦʣʴʥʘʷ I ï ʦʧʳʪʥʘʷ II  ï ʦʧʳʪʥʘʷ III  ï ʦʧʳʪʥʘʷ 

ʉʨʝʜʥʝʩʫʪ. ʫʜʦʡ, ʢʛ 23,15Ñ1,23 24,74Ñ1,25 25,29Ñ0,98 25,22Ñ1,18* 

ʇʨʠʙʘʚʢʘ ʤʦʣʦʢʘ ʟʘ 

ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ ʦʧʳʪʘ, 

ʢʛ 

- 1,59 2,14 2,07 

ʇʨʠʙʘʚʢʘ ʤʦʣʦʢʘ ʢ ʢʦʥ-

ʪʨʦʣʶ, % 
100,00 106,90 109,20 108,90 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ 3,4% ʙʘ-

ʟʠʩʥʫʶ ʞʠʨʥʦʩʪʴ, ʢʛ 

23,69 25,61 26,93 27,07 

ʇʨʠʙʘʚʢʘ ʤʦʣʦʢʘ ʚ ʧʝ-

ʨʝʩʯʝʪʝ ʥʘ ʙʘʟʠʩʥʫʶ 

ʞʠʨʥʦʩʪʴ, ʢʛ 

- 1,92 3,24 3,38 

ʇʨʠʙʘʚʢʘ ʤʦʣʦʢʘ ʢ ʢʦʥ-

ʪʨʦʣʶ, % 
100,00 108,10 113,70 114,30 

ʇʨʠʤʝʯʘʥʠʝ: *ʈ Ò 0,05 
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ʊʘʙʣʠʮʘ 2 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ çʎʝʦʣʬʘʪè 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʳ (n=10) 

ʢʦʥʪʨʦʣʴʥʘʷ 
I ï  

ʦʧʳʪʥʘʷ 

II  ï  

ʦʧʳʪʥʘʷ 

III  ï  

ʦʧʳʪʥʘʷ 

ʉʪʦʠʤʦʩʪʴ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʢʦ-

ʨʦʚ, ʨʫʙ.,  

ʚ ʪ.ʯ. ʩ çʎʝʦʣʬʘʪè, ʨʫʙ. 

 

88,80 

- 

 

96,80 

8,0 

 

104,80 

16,0 

 

112,80 

24,0 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʙʘʟʠʩʥʦʡ (3,4 

%) ʞʠʨʥʦʩʪʠ, ʢʛ 

 

23,69 

 

25,61 

 

26,93 

 

27,07 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʦ ʤʦʣʦʢʘ ʟʘ 

ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʢʛ 
- 1,92 3,24 3,38 

ʉʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʤʦʣʦʢʘ, ʨʫʙ. 
- 52,2 88,1 91,9 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʨʘʩʯʝʪʝ ʥʘ 

1 ʢʦʨʦʚʫ, ʨʫʙ. 
- 44,2 72,1 67,9 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 1 

ʨʫʙ. ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʨʫʙ. 
- 5,53 4,51 2,83 

 

ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʟʠʩʥʫʶ (3,4 %) 

ʞʠʨʥʦʩʪʴ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʫʜʦʝʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣʦ ʚ I-ʡ 

1,92, ʚʦ II-ʡ 3,24 ʠ ʚ III -ʡ 3,38 ʢʛ ʠʣʠ 8,10, 

13,70 ʠ 14,30 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʨʘʮʠʦʥʦʚ ʩ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʦʡ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʩʪʦʠʤʦʩʪʴ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩ çʎʝʦʣʬʘʪè; ʩʪʦʠʤʦʩʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʦʛʦ ʤʦʣʦʢʘ; ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 1 ʨʫʙ. 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷ-

ʣʠʩʴ ʧʦ ʮʝʥʘʤ ʥʘ ʧʨʦʜʫʢʮʠʶ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʘ ʠ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ 

ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʪʘʙʣ. 2). 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝ-

ʥʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 

ʦʜʥʫ ʢʦʨʦʚʫ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʠʣ 44,2-67,9 

ʨʫʙ., ʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 1 

ʨʫʙ. ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ï 2,83-5,53 

ʨʫʙ. 

Заключение. ɺʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ 

çʎʝʦʣʬʘʪè ʚ ʨʘʮʠʦʥʳ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  
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ʈʝʟʶʤʝ 

 

ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʌ ʠ ʈʊ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʪʭʦʜʦʚ ʝʸ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʠʩʪʝʢʘʶʱʠʤʠ ʩʨʦʢʘ-

ʤʠ ʛʦʜʥʦʩʪʠ. ɺ ʉʪʨʘʪʝʛʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ çʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʦʙʨʘʙʦʪʢʝ, ʫʪʠ-

ʣʠʟʘʮʠʠ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʶ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʰʠʨʝ ʚʦʚʣʝʢʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚʦ ʚʪʦʨʠʯʥʳʡ ʦʙʦʨʦʪ, ʪʝʤ ʩʘʤʳʤ, 

ʩʥʠʞʘʪʴ ʦʙʲʝʤʳ ʟʘʭʦʨʦʥʝʥʠʡ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʨʝʟʝʨʚʦʤ ʧʦʣʥʦʮʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʞʠʨʘ ʠ ʞʠʚʦʪ-

ʥʦʛʦ ʙʝʣʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʨʤʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʣʘʢʪʠʨʫʶʱʠʭ 

ʢʦʨʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ çʎʝʦʣʬʘʪè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳ-

ʰʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʚʚʝʜʝʥʠʠ 200 ʛ ʥʘ 1,59 ʢʛ ʠʣʠ 6,9 %, 400 ʛ ʥʘ 2,14 ʢʛ 

ʠʣʠ 9,2 % ʠ 600 ʛ ʥʘ 2,07 ʢʛ ʠʣʠ 8,9 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʘʟʠʩʥʫʶ 

ʞʠʨʥʦʩʪʴ (3,4 %) ʫʚʝʣʠʯʝʥʠʝ ʫʜʦʝʚ ʩʦʩʪʘʚʠʣʦ 1,92 ʢʛ ʠʣʠ 8,1 %; 3,24 ʢʛ ʠʣʠ 13,7 %, 3,38 ʢʛ 

ʠʣʠ 14,3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ çʎʝʦʣʬʘʪè ʚ ʢʦʣʠʯʝʩʪʚʝ 200; 400 ʠ 

600 ʛ ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʠʣ 44,2; 72,1 ʠ 67,9 ʨʫʙ., ʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘ 1 ʨʫʙ. ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ï 2,83; 4,51 ʠ 5,53 ʨʫʙ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

THE ECONOMIC RATIONALE FOR THE USE OF EXPERIMENTAL ENERGY  

CONCENTRATE çZEOLFETè IN THE DIETS OF LACTATING COWS 

 

Kashaeva A. R., Akhmetzyanova F. K., Shakirov Sh.K., Kamaldinov I.N. 

Summary 

 

In connection with the intensification of the processing industry in the Russian Federation 

and the Republic of Tatarstan, there is an increase in its production waste, as well as food products 

with expiring shelf life. The Strategy Of the government of the Russian Federation "Development 

of the industry for processing, utilization and neutralization of production waste for the period up to 

2030" indicates the need to involve additional resources in secondary circulation, thereby reducing 

the volume of landfills in order to avoid adverse environmental consequences. Given the fact that 

they are a reserve of full-fledged vegetable fat and animal protein, it is necessary to explore the pos-

sibility of rational use of them as animal feed products. The use of experimental energy concentrate 

"Zeolfat" in the main diet of lactating cows contributed to an increase in milk productivity with the 

introduction of 200 g per 1.59 kg or 6,9 %, 400 g per 2.14 kg or 9,2 % and 600 g per 2.07 kg or 

8.9% compared to the control. In terms of basic (3.4%) fat content, the increase in milk yield was 

1,92 kg or 8,1 %; 3,24 kg or 13,7 %, 3.38 kg or 14,3 % respectively compared to the control. The 

economic effect of the use of experimental energy concentrate "Zeolfat" in the amount of 200; 400 

and 600 g per cow per day was 44.2; 72.1 and 67.9 rubles., and the economic efficiency of 1 RUB. 

additional costs-2.83; 4.51 and 5.53 rubles., respectively. 
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ʈʘʟʚʠʪʠʝ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʢʘʢ ʤʷʩʥʦʛʦ, 

ʪʘʢ ʠ ʤʦʣʦʯʥʦʛʦ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʠ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʪʝʣʷʪ [6]. ʇʦʣ-

ʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʪʝʣʷʪ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʢʦʨʤʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʪʨʫʢʪʫʨʳ 

ʨʘʮʠʦʥʦʚ, ʥʦ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʩʪʫʧ-

ʥʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 

ʫʣʫʯʰʘʶʱʠʭ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʠ 

ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ 

ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ [3, 

8].  

ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʦʤ ʙʦʣʴʰʠʥʩʪʚʘ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʷʚʣʷʝʪʩʷ ʠʭ ʤʥʦʛʦʢʦʤ-

ʧʦʥʝʥʪʥʦʩʪʴ ʠ ʜʦʨʦʛʦʚʠʟʥʘ, ʢ ʪʦʤʫ ʞʝ, ʥʝ 

ʚʩʝʛʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ 

ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚʚʝʜʝʥʠʝ ʚ 

ʨʘʮʠʦʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʟ ʫʯʝʪʘ ʧʨʠʨʦʜ-

ʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʤʦ-

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ, ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʳʭ ʠ ʜʨ. [2]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʧʦʠʩʢ ʠ ʨʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʜʝʰʝʚʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘ-

ʚʦʢ, ʚʢʣʶʯʘʷ ʦʪʭʦʜʳ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ, ʚʦʟʚʨʘʪʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʠʩʪʝʢʘ-

ʶʱʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴ-

ʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʟʘʜʘʯʝʡ [5, 7]. ɺ 

ʵʪʦʡ ʩʚʷʟʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʨʤʦʚʦʡ ʢʦʥ-

ʮʝʥʪʨʘʪ çʎʝʦʣʌʘʪè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢʘʤʠ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ 

ʠ ʊʘʪʅʀʀʉʍ ʌʀʎ ʂʘʟʅʎ ʈɸʅ, ʷʚʣʷʝʪʩʷ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʜʦʙʘʚʢʦʡ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʦ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʨʝʮʝʧʪʫ. çʎʝʦʣ-

ʌʘʪè ʩʦʩʪʦʠʪ ʠʟ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ, 

ʤʘʡʦʥʝʟʘ ʩ ʠʩʪʝʢʘʶʱʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çʎʝʦʣʌʘʪè ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʪʝ-

ʣʷʪ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ. 

Материал и методы исследова-

ний. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʎʝʦʣʌʘʪè ʥʘ ʧʨʦʜʫʢ-

ʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʪʝʣʷʪ ʧʨʦʚʝʜʝʥ ʥʘ ʤʝʛʘ-

ʬʝʨʤʝ ʆʆʆ çɸʛʨʦʢʦʤʧʣʝʢʩ çɸʢ ɹʘʨʩè ɸʨ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ ʚ ʧʝʨʠʦʜ ʩʦ 2 ʤʘʨʪʘ ʧʦ 14 

ʤʘʷ 2019 ʛʦʜʘ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ 

ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʛʨʫʧʧʳ ʪʝʣʷʪ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦ-

ʜʳ ʚ ʚʦʟʨʘʩʪʝ 2-ʭ ʤʝʩʷʮʝʚ ʧʦ 10 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʪʝʣʷʪʘ 

ʙʳʣʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳ. ʉʦʜʝʨʞʘʥʠʝ 

ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʦʚʦʝ ʙʝʩʧʨʠʚʷʟʥʦʝ.  

ʆʧʳʪ ʩʦʩʪʦʷʣ ʠʟ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ 

(15 ʩʫʪʦʢ) ʠ ʫʯʝʪʥʦʛʦ (60 ʩʫʪʦʢ) ʧʝʨʠʦʜʦʚ. 

ɺ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʨʤʦʚ, ʠʟʫʯʝʥ ʩʦ-

ʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʠʭ ʨʘʮʠʦ-

ʥʦʚ, ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷ-

ʥʠʝʤ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ. ʆʪʙʦʨ ʠ ʦʬʦʨʤ-

ʣʝʥʠʝ ʩʨʝʜʥʠʭ ʧʨʦʙ ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦ-

ʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɽ.ɸ. ʇʝʪʫʭʦʚʦʡ ʠ 

ʜʨ. [1]. ʈʘʮʠʦʥʳ ʠ ʨʝʮʝʧʪʳ ʢʦʤʙʠʢʦʨʤʦʚ 

ʜʣʷ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʷʪ ʩʦʩʪʘʚʣʷʣʠ ʩ 
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ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çʂʦʨʤ ʆʧʪʠʤʘ ʕʢʩʧʝʨʪè (ʈʌ, ʛ. ɺʦʨʦʥʝʞ). 

ʂʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘ-

ʤʠ [4]. ʊʝʣʷʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫ-

ʯʘʣʠ ʩʝʥʦ ʢʦʩʪʨʝʮʦʚʦʝ ï 1,0 ʢʛ, ʩʠʣʦʩ ʢʫ-

ʢʫʨʫʟʥʳʡ ï 2,5 ʢʛ, ʩʝʥʘʞ ʣʶʮʝʨʥʦʚʳʡ 1,5 

ʢʛ, ʢʦʤʙʠʢʦʨʤ ï 2,0 ʢʛ, ʘ ʪʝʣʷʪʘʤ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦ-

ʥʫ ʚʚʦʜʠʣʠ ʠʟʫʯʘʝʤʳʡ ʢʦʥʮʝʥʪʨʘʪ çʎʝʦʣ-

ʬʘʪè ʚ ʜʦʟʝ: I-ʦʡ ï 200 ʠ II-ʦʡ ï 300 ʛ ʥʘ 

ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ.  

ʇʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʪʝʣʷʪ ʦʮʝ-

ʥʠʚʘʣʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ, ʧʨʦʤʝʨʘʤ, ʠʥʜʝʢ-

ʩʘʤ ʪʝʣʦʩʣʦʞʝʥʠʷ. ɼʠʥʘʤʠʢʫ ʞʠʚʦʡ ʤʘʩʩʳ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʚʟʚʝ-

ʰʠʚʘʥʠʝʤ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʫʯʝʪʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʦʧʳʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʟʚʝʰʠʚʘʥʠʷ 

ʨʘʩʩʯʠʪʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʠ ʘʙʩʦʣʶʪʥʫʶ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʪʝʣʷʪ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʪʝ-

ʣʷʪ ʦʮʝʥʠʚʘʣʠ ʧʦ ʚʳʩʦʪʝ ʚ ʭʦʣʢʝ, ʚʳʩʦʪʝ ʚ 

ʢʨʝʩʪʮʝ, ʢʦʩʦʡ ʜʣʠʥʝ ʪʫʣʦʚʠʱʘ, ʛʣʫʙʠʥʝ, 

ʰʠʨʠʥʝ ʠ ʦʙʭʚʘʪʫ ʛʨʫʜʠ ʟʘ ʣʦʧʘʪʢʘʤʠ, ʰʠ-

ʨʠʥʝ ʚ ʤʘʢʣʦʢʘʭ, ʦʙʭʚʘʪʫ ʧʷʩʪʠ.  

ʇʨʦʤʝʨʳ ʩʥʠʤʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʨ-

ʥʦʡ ʧʘʣʢʠ, ʤʝʨʥʦʡ ʣʝʥʪʳ ʠ ʮʠʨʢʫʣʷ ʚ 4-ʭ 

ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ.  

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ ʦʙ-

ʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ 

ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Microsoft Office 

ɽxcel 2010 ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦ-

ʩʪʠ ʧʦ ʉʪʴʶʜʝʥʪʫ. 

Результаты исследований. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʩʫʪʦʯʥʳʝ ʨʘʮʠʦʥʳ 

ʪʝʣʷʪ ʠʟʫʯʘʝʤʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʎʝʦ-

ʣʌʘʪè ʦʢʘʟʘʣʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʠʭ ʞʠʚʦʡ ʤʘʩʩʳ 

(ʊʘʙʣ. 1). 

  

ʊʘʙʣʠʮʘ 1 ï ɾʠʚʘʷ ʤʘʩʩʘ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ (n=10) 

ʢʦʥʪʨʦʣʴʥʘʷ I-ʦʧʳʪʥʘʷ II-ʦʧʳʪʥʘʷ 

ɾʠʚʘʷ ʤʘʩʩʘ ʟʘ ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ 

ʦʧʳʪʘ, ʢʛ: 

ʚ ʥʘʯʘʣʝ  

ʚ ʢʦʥʮʝ  

 

 

80,52Ñ2,72 

120,86Ñ4,14 

 

 

80,69Ñ5,53 

129,90Ñ8,73 

 

 

80,38Ñ2,74 

134,77Ñ5,42 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʢʛ 40,34Ñ1,80 49,21Ñ1,30 54,39Ñ1,50 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 672,3Ñ11,80 820,2Ñ10,60***  906,5Ñ10,40***  

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ, % 40,06 46,73 50,56 

ʇʨʠʤʝʯʘʥʠʝ: *** P > 0,999 
 

ɿʘ ʧʝʨʠʦʜ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ (60 

ʩʫʪʦʢ) ʞʠʚʘʷ ʤʘʩʩʘ ʪʝʣʷʪ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 40,34 ʢʛ, ʘ ʚ ʦʧʳʪ-

ʥʳʭ I ʠ II ʛʨʫʧʧʘʭ ï ʥʘ 49,21 ʠ 54,39 ʢʛ ʠʣʠ 

10,8 ʠ17,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʝʩʫʪʦ-

ʯʥʳʝ ʧʨʠʨʦʩʪʳ ʪʝʣʷʪ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ 

ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

672,3 ʛ, ʘ ʚ ʦʧʳʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 820,2 

ʠ 906,5 ʛ ʠʣʠ ʥʘ 21,99 ʠ 34,80% (ʈ<0,001) 

ʙʦʣʴʰʝ. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ 

ʪʝʣʘ ʫ ʪʝʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣ ʥʘ 6,67 ʠ 

10,5 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʧʨʦʤʝʨʘʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘ-

ʝʤʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʎʝʦʣʬʘʪè ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʤʝʨʦʚ ʪʝʣʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʦʩʝʚʦʛʦ ʩʢʝʣʝ-

ʪʘ ʞʠʚʦʪʥʳʭ (ʊʘʙʣ. 2).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʪʝʣʷʪʘ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ ʠʤʝʣʠ ʚʳʩʦʪʫ ʚ ʭʦʣʢʝ ʥʘ 1,66 ʩʤ 

ʠʣʠ 1,50 % ʠ 5,33 ʩʤ ʠʣʠ 4,86 % ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʇʨʝʚʳʰʝʥʠʝ 

ʧʨʦʤʝʨʦʚ ʫ ʪʝʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʩʦʩʪʘʚʠʣʠ ʧʦ ʚʳʩʦ-

ʪʝ ʚ ʢʨʝʩʪʮʝ 2,00 ʩʤ (1,75 %) ʠ 7,67 (6,73); 

ʛʣʫʙʠʥʝ ʛʨʫʜʠ ï1,74 (3,84 %) ʠ 3,75 (8,27 

%), ʰʠʨʠʥʝ ʛʨʫʜʠ ʟʘ ʣʦʧʘʪʢʘʤʠ ï1,34 ʩʤ 

(4,90 %) ʠ 3,00 ʩʤ (10,98 %). 

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʧʨʦʩʣʝʞʠʚʘ-

ʣʘʩʴ ʧʦ ʰʠʨʠʥʝ ʚ ʤʘʢʣʦʢʘʭ (1,00 ʩʤ ʠʣʠ 

3,80% ʠ 2,32 ʠʣʠ 8,58%), ʢʦʩʦʡ ʜʣʠʥʝ ʪʫ-

ʣʦʚʠʱʘ (1,67 ʠʣʠ 1,87 ʠ 4,90 ʠʣʠ 5,49), ʦʙ-

ʭʚʘʪʫ ʛʨʫʜʠ ʟʘ ʣʦʧʘʪʢʘʤʠ (2,67 ʠʣʠ 2,23 ʠ 

7,33 ʠʣʠ 6,32) ʠ ʦʙʭʚʘʪʫ ʧʷʩʪʠ (0,67 ʠʣʠ 

5,03 ʠ 1,34 ʩʤ ʠʣʠ 10,05%) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʝʣʷʪ ʦʮʝ-

ʥʠʚʘʣʠ ʩ ʫʯʸʪʦʤ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠʥʜʝʢʩʦʚ 

ʪʝʣʦʩʣʦʞʝʥʠʷ (ʊʘʙʣ. 3).  
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ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʧʨʦʤʝʨʳ ʪʝʣʘ ʧʦʜʦʧʳʪʥʳʭ ʪʝʣʷʪ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ (n = 3) 

ʢʦʥʪʨʦʣʴʥʘʷ I-ʦʧʳʪʥʘʷ II-ʦʧʳʪʥʘʷ 

ɺʳʩʦʪʘ ʚ ʭʦʣʢʝ, ʩʤ 109,67Ñ0,33 111,33Ñ0,42 115,00Ñ0,58 

ɺʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ, ʩʤ 114,00Ñ0,58 116,00Ñ1,00 121,67Ñ0,67 

ɻʣʫʙʠʥʘ ʛʨʫʜʠ, ʩʤ 45,33Ñ0,88 47,07Ñ1,00 49,08Ñ0,73 

ʐʠʨʠʥʘ ʛʨʫʜʠ ʟʘ ʣʦʧʘʪʢʘʤʠ, ʩʤ 27,33Ñ0,67 28,67Ñ0,88 30,33Ñ1,15 

ʐʠʨʠʥʘ ʟʘʜʘ ʚ ʤʘʢʣʦʢʘʭ, ʩʤ 26,00Ñ0,58 27,00Ñ1,00 28,32Ñ0,58 

ʂʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʩʤ 89,33Ñ0,67 91,00Ñ0,58 94,23Ñ0,58 

ʆʙʭʚʘʪ ʛʨʫʜʠ ʟʘ ʣʦʧʘʪʢʘʤʠ, ʩʤ 116,00Ñ0,58 118,67Ñ0,88 123,33Ñ0,52 

ʆʙʭʚʘʪ ʧʷʩʪʠ, ʩʤ 13,33Ñ0,33 14,00Ñ0,58 14,67Ñ0,33 

 

ʊʘʙʣʠʮʘ 3 ï ʀʥʜʝʢʩʳ ʪʝʣʦʩʣʦʞʝʥʠʷ ʫ ʪʝʣʷʪ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʳ (n = 3) 

ʢʦʥʪʨʦʣʴʥʘʷ I-ʦʧʳʪʥʘʷ II-ʦʧʳʪʥʘʷ 

ɼʣʠʥʥʦʥʦʛʦʩʪʠ, % 58,67Ñ0,71 57,78Ñ1,02 57,39Ñ0,29 

ʈʘʩʪʷʥʫʪʦʩʪʠ, % 81,46Ñ0,36 81,74Ñ0,33 82,04Ñ0,68 

ʊʘʟʦ-ʛʨʫʜʥʦʡ, % 105,13Ñ1,28 106,24Ñ1,36 107,06Ñ2,06 

ɻʨʫʜʥʦʡ, % 60,29Ñ0,97 61,11Ñ3,03 61,89Ñ0,82 

ʉʙʠʪʦʩʪʠ, % 129,86Ñ0,52 130,40Ñ0,71 130,75Ñ0,64 

ʂʦʩʪʠʩʪʦʩʪʠ, % 12,16Ñ0,29 12,57Ñ0,49 12,76Ñ0,35 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʣʷʪʘ I-ʡ ʠ II-ʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʣʠʯʘʣʠʩʴ ʣʫʯʰʠʤʠ ʵʢʩ-

ʪʝʨʴʝʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ. ʆʥʠ ʠʤʝʣʠ ʙʦʣʝʝ 

ʨʘʩʪʷʥʫʪʦʝ ʪʫʣʦʚʠʱʝ, ʛʣʫʙʦʢʫʶ ʛʨʫʜʥʫʶ 

ʢʣʝʪʢʫ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʪʦʥʢʦʢʦʩʪʥʳʤ ʩ 

ʤʘʩʩʠʚʥʦʡ ʦʢʨʫʛʣʦʡ ʛʨʫʜʥʦʡ ʢʣʝʪʢʦʡ ʠ 

ʨʘʟʚʠʪʦʡ ʤʫʩʢʫʣʘʪʫʨʦʡ ʩʧʠʥʳ ʪʝʣʦʩʣʦʞʝ-

ʥʠʝʤ. ʇʦ ʠʥʜʝʢʩʫ ʩʙʠʪʦʩʪʠ ʦʧʳʪʥʳʝ ʪʝʣʷ-

ʪʘ I ʠ II ʛʨʫʧʧ ʪʘʢʞʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʘʥʘʣʦ-

ʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 0,54 ʠ 0,89 %, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʫʯʰʝʤ ʨʘʟʚʠʪʠʠ ʫ 

ʥʠʭ ʤʘʩʩʳ ʪʝʣʘ. ʀʥʜʝʢʩ ʢʦʩʪʠʩʪʦʩʪʠ, ʢʦʪʦ-

ʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʚʠʪʠʝ ʢʦʩʪʷʢʘ, ʘ 

ʠʤʝʥʥʦ ʩʪʝʧʝʥʴ ʢʨʝʧʦʩʪʠ ʢʦʥʝʯʥʦʩʪʝʡ, 

ʙʳʣ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʫ ʪʝʣʷʪ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ, ʥʘ 2,8 ʠ 4,3 %. 

Заключение. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘ-

ʮʠʦʥʘʭ ʪʝʣʷʪ ʩ 2 ʜʦ 4-ʤʝʩ. ʚʦʟʨʘʩʪʘ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʎʝʦʣʬʘʪè 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʪʝʣʦʩʣʦʞʝʥʠʷ. ʅʘʠʣʫʯʰʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚʦ II-ʡ ʛʨʫʧʧʝ ʧʨʠ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 300 ʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, ʚ ʢʦʪʦʨʦʡ ʠʥ-

ʜʝʢʩʳ ʢʦʩʪʠʩʪʦʩʪʠ ʠ ʩʙʠʪʦʩʪʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʣʫʯʰʝʤ ʨʘʟʚʠʪʠʠ ʫ ʪʝʣʷʪ ʤʳʰʝʯ-

ʥʦʡ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚ ʮʝʣʷʭ 

ʧʦʚʳʰʝʥʠʷ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 4 

ʤʝʩʷʮʝʚ ʨʝʢʦʤʝʥʜʫʝʤ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨ-

ʤʦʚ ʚʢʣʶʯʘʪʴ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çʎʝʦʣ-

ʬʘʪè ʚ ʢʦʣʠʯʝʩʪʚʝ 10-15 %. 
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ʈʝʟʶʤʝ 

 

ʈʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʜʝʰʝʚʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʚʢʣʶʯʘʷ ʦʪ-

ʭʦʜʳ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦʟʚʨʘʪʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʠʩʪʝʢʘʶʱʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʢʘʢ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʟʘʜʘʯʝʡ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʘʭ ʪʝʣʷʪ ʩ 2 ʜʦ 4-ʤʝʩ. ʚʦʟʨʘʩʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʎʝʦʣ-

ʬʘʪè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʪʝʣʦʩʣʦʞʝʥʠʷ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚʦ II-ʡ ʛʨʫʧʧʝ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 300 ʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, ʚ ʢʦʪʦʨʦʡ ʠʥʜʝʢʩʳ ʢʦʩʪʠʩʪʦʩʪʠ ʠ 

ʩʙʠʪʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʣʫʯʰʝʤ ʨʘʟʚʠʪʠʠ ʫ ʪʝʣʷʪ ʤʳʰʝʯʥʦʡ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ɺ ʮʝʣʷʭ 

ʧʦʚrh ʝʥʠʷ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 4 ʤʝʩʷʮʝʚ 

ʨʝʢʦʤʝʥʜʫʝʤ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʚʢʣʶʯʘʪʴ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çʎʝʦʣʬʘʪ ʚ ʢʦʣʠʯʝʩʪʚʝ            

10-15 %. 

 

INFLUENCE OF THE ENERGY FODDER ADDITIVE çZEOLFATè ON THE GROWTH AND 

DEVELOPMENT OF CALVES 

 

Kashaeva A. R., Shakirov Sh.K., Akhmetzyanova F. K., Kamaldinov I.N. 

Summary  

 

The development of cheaper, environmentally friendly feed additives, including waste from 

the food industry, return products with expiring shelf life as energy sources for animals is an urgent 

and sought-after task. Use in calves rations from 2 to 4 months. The age of the Zeolfat energetic 

feed additive contributed to an increase in live weight and positively influenced the formation and 

development of physique. The best results were obtained in group II when feeding a feed additive in 

the amount of 300 g per head per day, in which the bony and knee indices indicate better develop-

ment of muscle and bone tissue in calves. In order to increase the zootechnical efficiency of raising 

calves from 2 to 4 months of age, we recommend that the feed additive ñZeolphate in an amount of 

10-15 %. 
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ʂ ʦʜʥʦʤʫ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʙʠʦʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʝʜʝʥʠʷ ʦʪʨʘʩʣʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ ʥʘʨʷʜʫ ʩ ʤʝʪʦʜʘʤʠ ɼʅʂ-ʪʝʩʪʘ, ʛʝ-

ʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʘʨʢʝʨʥʦʡ ʩʝʣʝʢʮʠʠ ʠ 

ʪ.ʧ. ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʵʢʦʣʦʛʦ-ʘʜʘʧʪʠʚʥʫʶ ʩʠ-

ʩʪʝʤʫ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪ-

ʥʳʭ. ɺ ʨʫʩʣʝ ʙʠʦʣʦʛʠʟʘʮʠʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʠ 

ʫʯʝʥʳʝ-ʘʛʨʘʨʠʠ, ʠ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦ-

ʜʠʪʝʣʠ ʩʯʠʪʘʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʳʤ ʦʙʦʛʘʱʝʥʠʝ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ ʧʦ 

ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʝʩʪʝʩʪʚʝʥ-

ʥʦʡ ʧʨʠʨʦʜʳ, ʫʯʠʪʳʚʘʷ ʨʝʛʠʦʥʘʣʴʥʫʶ ʛʝʦ-

ʭʠʤʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ [3, 7, 5, 6]. 

ʊʝʨʨʠʪʦʨʠʷ ʎʝʥʪʨʘ ʏʫʚʘʰʩʢʦʡ ʈʝʩ-

ʧʫʙʣʠʢʠ ʢʘʢ ʦʜʥʦʛʦ ʠʟ 7 ʣʦʢʘʣʴʥʳʭ ʘʛʨʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʪʠʧʠʯʥʦ-ʩʝʨʳʤʠ ʠ 

ʪʝʤʥʦ-ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʝʥʥʳʤʠ ʧʦ-

ʢʨʦʚʘʤʠ, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʠʤʠ ʧʣʦʱʘʜʷʤʠ 

ʤʘʣʦʤʦʱʥʳʭ ʯʝʨʥʦʟʝʤʦʚ. ʋʧʦʤʷʥʫʪʳʤ 

ʧʦʯʚʘʤ ʧʨʠʩʫʱʠ: ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨ-

ʞʘʥʠʷ ʡʦʜʘ, ʤʘʨʛʘʥʮʘ, ʤʦʣʠʙʜʝʥʘ, ʩʝʣʝʥʘ, 

ʭʨʦʤʘ, ʙʦʨʘ; ʜʝʬʠʮʠʪ ʥʘʪʨʠʷ, ʢʘʣʠʷ, ʬʪʦʨʘ; 

ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ, ʮʠʥʢʘ, ʘʣʶ-

ʤʠʥʠʷ, ʢʦʙʘʣʴʪʘ, ʢʨʝʤʥʠʷ [1]. 

ɺ ʢʦʥʪʝʢʩʪʝ ʦʪʤʝʯʝʥʥʦʡ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ, ʪʘʢ ʠ ʠʟʙʳʪʦʯʥʦʝ ʠʭ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʠʣʠ ʜʠʩʙʘʣʘʥʩ ʩʦ-

ʧʨʦʚʦʞʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʫʛʥʝʪʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʠʤʤʫʥ-

ʥʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʦʟʘʤʠ [8, 11, 12]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʠʟʠʦʣʦʛʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʜʘʣʴʥʝʡʰʝʡ 

ʙʠʦʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ 

ʟʘʱʠʪʳ ʠʭ ʟʜʦʨʦʚʴʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʫʯʝ-

ʪʦʤ ʢʣʠʤʘʪʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʩʪʘʚʣʷ-

ʶʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʨʘʩʪ-

ʥʫʶ ʜʠʥʘʤʠʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʤʦʨʬʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʵʥʜʦʢʨʠʥʥʳʭ ʞʝ-

ʣʝʟ ʫ ʙʳʯʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝ-

ʧʝʣʘ, çʇʦʣʠʩʪʠʤʘè, ʩʝʣʝʥʦʧʠʨʘʥʘ ʠ ʡʦʜʦ-

ʤʠʜʦʣʘ, ʫʯʠʪʳʚʘʷ ʣʦʢʘʣʴʥʫʶ ʙʠʦʛʝʦʭʠʤʠ-

ʯʝʩʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʨʝʛʠʦʥʘ. 

Материал и методы исследова-

ний. ʇʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ ʚ ʦʜʥʦʤ ʠʟ ʭʦ-

ʟʷʡʩʪʚ ʎʝʥʪʨʘ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 90 ʪʝʣʷʪ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦ-

ʨʦʜʳ. ʀʟ ʥʠʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʜʝʣʠ-

ʨʫʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʜʦʙʨʘʣʠ ʪʨʠ 

ʛʨʫʧʧʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʙʳʯʢʦʚ-ʘʥʘʣʦʛʦʚ 

ʧʦ 10 ʛʦʣʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʩʫ-
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ʪʦʢ ʥʘʭʦʜʠʣʠʩʴ ʚʤʝʩʪʝ ʩ ʢʦʨʦʚʘʤʠ ʚ ʨʦ-

ʜʠʣʴʥʳʭ ʜʝʥʥʠʢʘʭ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʩʦ-

ʜʝʨʞʘʣʠ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ (ʤʠʥʫʩ 0,6Ñ0,08, 

ʤʠʥʫʩ 2,1Ñ0,20 Áʉ) ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ: ʩ 

2 ʜʦ 30-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʚ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʭ ʧʨʦʬʠʣʘʢʪʦʨʠʷʭ (ʜʦʤʠʢʘʭ); ʩ 31 ʜʦ 150-

ʜʥʝʚʥʦʛʦ ï ʚ ʛʨʫʧʧʦʚʳʭ ʧʘʚʠʣʴʦʥʘʭ [10]. 

ɿʘʪʝʤ ʜʦ 540-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʦʧʳʪʦʚ) ʞʠʚʦʪʥʳʝ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʛʨʫʧʧ ʧʨʝʙʳʚʘʣʠ ʚ ʪʠʧʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʬʦʥʝ ʦʩʥʦʚʥʦʛʦ 

ʨʘʮʠʦʥʘ (ʆʈ) ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʢʦʨʤʣʝʥʠʷ 

ʈɸʉʍʅ [2]. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʜʦʧʳʪ-

ʥʳʭ ʙʳʯʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤ-

ʧʝʨʘʪʫʨ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʙʳʣ 

ʚʳʰʝ ʥʦʨʤ ʈɸʉʍʅ ʥʘ 20 % [9, 10]. ɾʠʚʦʪ-

ʥʳʝ I ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ. ɹʳʯʢʘʤ 

II ʛʨʫʧʧʳ ʦʪ 21- ʜʦ 150-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚʤʝʩʪʝ ʩ ʆʈ ʩʢʘʨʤʣʠʚʘʣʠ ʪʨʝʧʝʣ ɸʣʘʪʳʨ-

ʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʏʫʚʘʰʠʠ ʝʞʝʜʥʝʚʥʦ 

ʠʟ ʨʘʩʯʝʪʘ 1,25 ʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ (ʄʊ) ʚ ʩʦʯʝ-

ʪʘʥʠʠ ʩ ʚʥʫʪʨʠʤʳʰʝʯʥʳʤ ʚʚʝʜʝʥʠʝʤ ʚ 2, 

31, 151, 361-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ (ʧʝʨʚʳʝ ʜʥʠ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʠʢʘʭ ʠ 

ʧʘʚʠʣʴʦʥʘʭ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʘ ʪʘʢʞʝ 

ʥʘʯʘʣʦ ʧʝʨʠʦʜʦʚ ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ) 

çʇʦʣʠʩʪʠʤʘè ʚ ʜʦʟʝ ʧʦ 0,1; 0,03; 0,03; 0,02 

ʤʣ/ʢʛ ʄʊ. ʉʚʝʨʩʪʥʠʢʘʤ III  ʛʨʫʧʧʳ ʚ ʵʪʠ ʞʝ 

ʩʨʦʢʠ ʥʘʟʥʘʯʘʣʠ ʡʦʜʦʤʠʜʦʣ ʠ ʩʝʣʝʥʦʧʠʨʘʥ 

ʚ ʢʦʣʠʯʝʩʪʚʝ 0,1, 0,03, 0,03, 0,02 ʤʣ/ʢʛ ʠ 0,1, 

0,1, 0,1, 0,1 ʤʛ Se/ʢʛ ʄʊ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʦʧʳʪʦʚ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦ-

ʤʠʢʘʭ ʠ ʛʨʫʧʧʦʚʳʭ ʧʘʚʠʣʴʦʥʘʭ, ʚ ʢʦʪʦʨʳʭ 

ʩʦʜʝʨʞʘʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʙʳʯʢʦʚ, ʝʞʝʤʝʩʷʯ-

ʥʦ ʦʮʝʥʠʚʘʣʠ ʢʘʯʝʩʪʚʦ ʤʠʢʨʦʢʣʠʤʘʪʘ [4]. ʋ 

5 ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ 1, 30, 60, 150, 360, 

390, 540-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʧʨʝʜʝʣʷʣʠ ʜʠ-

ʥʘʤʠʢʫ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ, ʄʊ ʠ ʝʸ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 

(ʉʉʇ) ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʘʤ.  

ʋ ʫʙʠʪʳʭ ʙʳʯʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 30, 150, 

540-ʜʥʝʡ ʞʠʟʥʠ ʚʟʚʝʰʠʚʘʣʠ ʤʘʩʩʫ ʛʦʥʘʜ 

ʧʨʠ ʧʦʤʦʱʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʦʚ ɸɼɺ-

200ʄ; ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʠʩʪʦʧʨʝʧʘʨʘ-

ʪʦʚ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʷʣʠ 

ʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʦʣʱʠʥʘ 

ʵʧʠʪʝʣʠʘʣʴʥʦ-ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ ʩʣʦʷ, ʜʠʘ-

ʤʝʪʨ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ ʠ ʠʭ ʧʨʦʩʚʝʪʘ), ʘ 

ʪʘʢʞʝ ʤʦʨʬʦʤʝʪʨʠʶ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

(ʧʣʦʱʘʜʴ ʬʦʣʣʠʢʫʣʘ ʠ ʝʛʦ ʜʠʘʤʝʪʨʘ, ʪʦʣ-

ʱʠʥʘ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʠ ʬʦʣʣʠ-

ʢʫʣʷʨʥʳʡ ʠʥʜʝʢʩ - ʌʀ), ʠʩʧʦʣʴʟʫʷ ʩʚʝʪʦ-

ʚʦʡ ʤʠʢʨʦʩʢʦʧ çʄʠʢʤʝʜï2è, ʚʠʥʪʦʚʦʡ 

ʤʠʢʨʦʤʝʪʨ çʄʆɺ-1-15ʭè, ʦʢʫʣʷʨʥʫʶ ʩʯʝʪ-

ʥʫʶ ʩʝʪʢʫ 13ʭ13 ʤʤ2. ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʬʦʪʦʢʘʤʝʨʳ çCanon Power Shot G-5è ʩ ʧʝ-

ʨʝʭʦʜʥʠʢʦʤ çCarl Zeissè. 

ʇʦʣʫʯʝʥʥʳʡ ʚ ʦʧʳʪʘʭ ʮʠʬʨʦʚʦʡ ʤʘ-

ʪʝʨʠʘʣ ʧʦʜʚʝʨʛʥʫʪ ʙʠʦʤʝʪʨʠʯʝʩʢʦʤʫ ʘʥʘ-

ʣʠʟʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤ-

ʧʣʝʢʪʦʚ Statistica for Windows ʠ Microsoft 

Excelï2016. 

Результаты исследований. ʅʘ ʦʩ-

ʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʌɻɹʋ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠ-

ʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʤʝʪʝʦʨʦʣʦ-

ʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʚ ʩ. ʇʦʨʝʮʢʦʝ ʏʫʚʘʰʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ), ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʨʝʛʠʦʥʘ 

ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʙʳʯʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʘʜʘʧ-

ʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʣʝ-

ʜʫʶʱʠʤʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʚ ʥʦʷʙʨʝ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʤʠʥʫʩ 2,1 Áʉ ʩ 

ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ ʤʠʥʫʩ 12,8 ʜʦ 8,4 Áʉ, ʦʪ-

ʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï 87,0 (67,0-98,0) 

%, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ï 8,0 (5,0-14,0) ʤ/ʩ, ʘʪ-

ʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ï 747 (746-749) 

ʤʤ.ʨʪ.ʩʪ.; ʜʝʢʘʙʨʝ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʠʥʫʩ 

12,2 (ʤʠʥʫʩ 20,1-0)Áʉ, 82,0 (66,0-90,0) %, 

6,0 (4,0-13,0) ʤ/ʩ, 747 (746-748) ʤʤ.ʨʪ.ʩʪ.; 

ʷʥʚʘʨʝ ï ʤʠʥʫʩ 12,9 (ʤʠʥʫʩ 22,4-3,7) Áʉ, 

81,0 (67,0-92,0) %, 6,0 (4,0-12,0) ʤ/ʩ, 748 

(747-750) ʤʤ.ʨʪ.ʩʪ.; ʬʝʚʨʘʣʝ ï ʤʠʥʫʩ 8,1 

(ʤʠʥʫʩ 19,0-0) Áʉ, 82,0 (69,0-93,0) %, 10,0 

(6,0-16,0) ʤ/ʩ, 748 (746-750) ʤʤ.ʨʪ.ʩʪ.; ʤʘʨ-

ʪʝ ï ʤʠʥʫʩ 6,0 (ʤʠʥʫʩ 15,7-2,8) Áʉ, 84,0 

(71,0-92,0) %, 7,0 (3,0-14,0) ʤ/ʩ, 748 (746-

749) ʤʤ.ʨʪ.ʩʪ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʚ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʠʢʘʭ ʠ ʧʘʚʠʣʴʦʥʘʭ ʩ ʥʝ-

ʨʝʛʫʣʠʨʫʝʤʳʤ ʤʠʢʨʦʢʣʠʤʘʪʦʤ (ʥʦʷʙʨʴ 

2016 ï ʤʘʨʪ 2017 ʛʛ.), ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ ʤʠʥʫʩ 1,5Ñ0,16 Áʉ, ʝʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï 83,0Ñ1,29 %, 

ʧʦʜʚʠʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 0,35Ñ0,11 ʤ/ʩ, ʩʦ-

ʜʝʨʞʘʥʠʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ï 0,04Ñ0,001 

%, ʥʘʣʠʯʠʝ ʘʤʤʠʘʢʘ ʠ ʩʝʨʦʚʦʜʦʨʦʜʘ ʥʝ ʦʪ-

ʤʝʯʝʥʦ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʵʪʠʭ ʪʠʧʘʭ 

ʧʦʤʝʱʝʥʠʡ ʠʤʝʣʘ ʤʝʩʪʦ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘ-

ʛʦʧʨʠʷʪʥʘʷ ʜʣʷ ʞʠʚʦʪʥʳʭ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʝʥʥʘʷ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠ ʥʝ 

ʩʦʜʝʨʞʘʱʘʷ ʷʜʦʚʠʪʳʭ. 



114 

 

 
ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʤʘʩʩʳ ʪʝʣʘ ʙʳʯʢʦʚ (ʇʨʠʤʝʯʘʥʠʝ: * ï ʟʥʘʢ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠ-

ʯʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʞʜʫ ʧʦʜʦʧʳʪʥʳʤʠ ʠ ʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ)  

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʳʯʢʦʚ ʩʨʘʚʥʠʚʘʝ-

ʤʳʭ ʛʨʫʧʧ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 

ʚʦʣʥʦʦʙʨʘʟʥʦ ʩʥʠʞʘʣʘʩʴ ʚ ʫʟʢʦʤ ʠʥʪʝʨʚʘ-

ʣʝ ʦʪ 39,2Ñ0,28ï39,3Ñ0,34 ʜʦ 38,6Ñ0,19ï

38,76Ñ0,21 Áʉ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʩʝʨʜʝʯʥʳʭ ʩʦ-

ʢʨʘʱʝʥʠʡ ʚ 1 ʤʠʥ ʫ ʥʠʭ ʥʝʠʟʤʝʥʥʦ 

ʫʤʝʥʴʰʘʣʦʩʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 38,0Ñ1,72ï40,0Ñ1,84 ʧʨʦ-

ʪʠʚ 21,0Ñ1,19ï23,0Ñ1,10 ʠ 125,0Ñ2,49ï

127,0Ñ2,65 ʧʨʦʪʠʚ 81,0Ñ1,60ï84,0Ñ1,56) ʙʝʟ 

ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʤʝʞʛʨʫʧʧʦʚʦʤ ʨʘʟ-

ʨʝʟʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪ-

ʨʳ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝ-

ʜʝʣʘʭ ʢʦʣʝʙʘʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʇʨʠ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʨʦʩʪʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʫʩʪʘʥʦʚʣʝʥʦ (ʈʠʩʫʥʦʢ 1), ʯʪʦ 

ʄʊ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʦʪ ʥʘʯʘʣʘ ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʨʘʩʪʘʣʘ 

ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ (31,5Ñ0,19 ʧʨʦ-

ʪʠʚ 455,1Ñ5,22 ʠ 31,3Ñ1,27ï31,7Ñ1,36 ʧʨʦ-

ʪʠʚ 484,3Ñ7,09ï4964,6Ñ6,75 ʢʛ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʞʠ-

ʚʦʪʥʳʝ II (ʪʨʝʧʝʣ + çʇʦʣʠʩʪʠʤè) ʠ III  (ʡʦ-

ʜʦʤʠʜʦʣ + ʩʝʣʝʥʦʧʠʨʘʥ) ʛʨʫʧʧ, ʥʘʯʠʥʘʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 60- ʠ 150-ʜʥʝʚʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʠ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʦʧʳʪʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʰʘʣʠ ʠʥʪʘʢʪʥʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ 

ʠʟʫʯʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

 ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʳ-

ʷʚʣʝʥʘ ʚ ʚʦʟʨʘʩʪʥʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʉʉʇ 

ʞʠʚʦʡ ʤʘʩʩʳ. ʊʘʢ, ʜʘʥʥʳʡ ʨʦʩʪʦʚʦʡ ʬʘʢ-

ʪʦʨ ʚ ʩʨʝʜʥʝʤ ʫ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʚ ʚʦʟ-

ʨʘʩʪʝ ʦʪ 1 ʜʦ 150 (ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ) ʠ 

ʦʪ 151 ʜʦ 540 (ʧʝʨʠʦʜʳ ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪ-

ʢʦʨʤʘ) ʜʥʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣ 

ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ 6,9 ʠ 8,1 % (ʈ<0,05) ʠ 5,0-17,3 

% (ʈ<0,05-0,01). 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʦʥʘʜ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʠʭ ʤʘʩʩʘ ʫ ʙʳʯʢʦʚ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ 

ʛʨʫʧʧ ʥʝʫʢʣʦʥʥʦ ʥʘʨʘʩʪʘʣʘ ʧʦ ʤʝʨʝ ʚʟʨʦʩ-

ʣʝʥʠʷ (10,4Ñ0,12ï10,8Ñ0,14 ʧʨʦʪʠʚ 

238,5Ñ1,17ï277,8Ñ1,08 ʛ). ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʧʦ ʠʟʫʯʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʞʠ-

ʚʦʪʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʪʨʝʧʝʣʘ ʩ çʇʦʣʠʩʪʠʤʦʤè (II ʛʨʫʧʧʘ) ʠ 

ʡʦʜʦʤʠʜʦʣʘ ʩ ʩʝʣʝʥʦʧʠʨʘʥʦʤ (III  ʛʨʫʧʧʘ) ʚ 

ʚʦʟʨʘʩʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 540 ʜʥʝʡ ʠ 150, 

540 ʜʥʝʡ ʠʤʝʣʠ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜ ʢʦʥ-

ʪʨʦʣʴʥʳʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ ʥʘ 10,3% 

(ʈ<0,05) ʠ 7,5-14,1% (ʈ<0,05-0,01).ɺ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʜʠʥʘʤʠʢʦʡ ʤʘʩʩʳ ʛʦʥʘʜ ʧʨʦʠʩ-

ʭʦʜʠʣ ʭʘʨʘʢʪʝʨ ʢʦʣʝʙʘʥʠʡ ʪʦʣʱʠʥʳ ʵʧʠ-

ʪʝʣʠʘʣʴʥʦ-ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʘʷ 

ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʥʘʨʘʩʪʘʣʘ ʦʪ 13,3Ñ0,16ï

14,1Ñ0,16 ʜʦ 52,9Ñ0,39ï56,8Ñ0,40 ʤʢʤ ʩ ʜʦ-

ʩʪʦʚʝʨʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʫ ʙʳʯʢʦʚ II ʠ 

III  ʛʨʫʧʧ ʚ ʚʦʟʨʘʩʪʝ 150 ʠ 150, 540 ʜʥʝʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʘʤʝʪʨ ʩʝʤʝʥʥʳʭ 

ʢʘʥʘʣʴʮʝʚ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʪʘʢʞʝ ʥʝʠʟʤʝʥʥʦ ʫʚʝʣʠʯʠ-

ʚʘʣʩʷ ʚ ʩʚʷʟʠ ʩ ʚʟʨʦʩʣʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ ʦʪ 51,7Ñ0,31 ʜʦ 158,4Ñ0,61 ʠ ʦʪ 

51,9Ñ0,28ï52,1Ñ0,33 ʜʦ 165,5Ñ0,64ï

69,9Ñ0,58 ʤʢʤ, ʢʦʪʦʨʳʡ ʫ 540-ʜʥʝʚʥʳʭ 

ʙʳʯʢʦʚ III  ʛʨʫʧʧʳ (ʡʦʜʦʤʠʜʦʣ + ʩʝʣʝʥʦʧʠ-

ʨʘʥ) ʙʳʣ ʙʦʣʴʰʝ ʥʘ 6,8 % (ʈ<0,05), ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, 

ʦʜʥʘʢʦ ʚ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ ʬʦʨʤʝ, ʦʙʥʘ-

ʨʫʞʝʥʘ ʚ ʚʦʟʨʘʩʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʠʘ-

ʤʝʪʨʘ ʧʨʦʩʚʝʪʘ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ 

(ʈ>0,05).
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ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʪʦʣʱʠʥʳ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʙʳʯʢʦʚ 

 

ʇʨʠ ʦʮʝʥʢʝ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʠ ʱʠ-

ʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪ-

ʥʳʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ ʠʟʫʯʘʝʤʳʡ ʦʨʛʘʥ 

ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʩʨʝʜʥʠʤʠ ʬʦʣʣʠʢʫʣʘʤʠ ʩ ʢʫʙʠʯʝ-

ʩʢʠʤ ʵʧʠʪʝʣʠʝʤ. 

 ʆʜʥʦʚʨʝʤʝʥʥʦ ʫ ʙʳʯʢʦʚ II ʠ III  

ʛʨʫʧʧ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʠʩʧʳʪʳʚʘʝʤʳʭ 

ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʪʘʢʞʝ ʬʦʣʣʠʢʫʣʳ ʩ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʵʧʠ-

ʪʝʣʠʝʤ, ʯʪʦ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʦʨʛʘʥʠʟ-

ʤʝ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʬʦʣʣʠʢʫʣʘ ʫ 

ʞʠʚʦʪʥʳʭ ʠ ʠʥʪʘʢʪʥʦʡ, ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʚʦʟʨʘʩʪʦʤ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʦʪ 90,5Ñ7,10 ʜʦ 155,3Ñ8,72 ʠ ʦʪ 

91,4Ñ5,12ï93,1Ñ8,23 ʜʦ 160,8Ñ10,16ï

165,2Ñ11,34 ʤʢʤ2. ʇʨʠ ʵʪʦʤ ʙʳʯʢʠ ʚ ʚʦʟ-

ʨʘʩʪʝ 150 (II ʛʨʫʧʧʘ) ʠ 150, 540 (III  ʛʨʫʧʧʘ) 

ʜʥʝʡ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʠ ʩʚʝʨʩʪʥʠʢʦʚ 

ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ.  

ʉʦʦʙʨʘʟʥʦ ʜʠʥʘʤʠʢʝ ʧʣʦʱʘʜʠ ʬʦʣ-

ʣʠʢʫʣʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʧʨʦʪʝʢʘʣʘ ʚʦʟ-

ʨʘʩʪʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ 

ʜʠʘʤʝʪʨʘ 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʠʩʫʥʢʘ 2 ʚʠʜ-

ʥʦ, ʯʪʦ ʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʪʘʢʞʝ ʠʤʝʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʢʦʥ-

ʪʨʦʣʴʥʳʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ ʧʦ ʪʦʣʱʠʥʝ ʬʦʣ-

ʣʠʢʫʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʚ 150, 540-ʜʥʝʚʥʦʤ 

(ʪʨʝʧʝʣ + çʇʦʣʠʩʪʠʤè) ʠ ʚ 30, 150, 540-

ʜʥʝʚʥʦʤ (ʡʦʜʦʤʠʜʦʣ + ʩʝʣʝʥʦʧʠʨʘʥ) ʚʦʟ-

ʨʘʩʪʝ; ʧʨʝʚʳʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7,9-

10,0 % (ʈ<0,05) ʠ 8,1-14,7 % (ʈ<0,05-0,01). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʳʯʢʠ III  ʛʨʫʧʧʳ ʚ 

ʢʦʥʮʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʚʦʟ-

ʨʘʩʪ 540 ʜʥʝʡ) ʪʘʢʞʝ ʟʥʘʯʠʤʦ ʧʨʝʚʦʩʭʦʜʠ-

ʣʠ ʩʚʝʨʩʪʥʠʢʦʚ II ʛʨʫʧʧʳ. 

ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʳʭ 

ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʛʨʫʧʧ ʌʀ, ʚʳʨʘʞʘʶʱʠʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ, ʤʝʜʣʝʥʥʦ ʩʥʠʞʘʣʩʷ: ʚ I ʛʨʫʧʧʝ ʦʪ 

0,081Ñ0,001 ʜʦ 0,059Ñ0,001; ʚʦ II ʦʪ 

0,084Ñ0,001 ʜʦ 0,062Ñ0,001; ʚ III  ʛʨʫʧʧʝ ʦʪ 

0,085Ñ0,001 ʜʦ 0,064Ñ0,001 (ʈ<0,05). 

Заключение. ʅʘʟʥʘʯʝʥʠʝ 2, 31, 151, 

361-ʜʥʝʚʥʳʤ ʙʳʯʢʘʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠʩ-

ʧʳʪʳʚʘʝʤʳʭ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩʦ-

ʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʤʠ ʩʭʝʤʘʤ ʩ ʫʯʝ-

ʪʦʤ ʡʦʜʥʦʛʦ ʠ ʩʝʣʝʥʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʚ ʣʦ-

ʢʘʣʴʥʦʡ ʘʛʨʦʵʢʦʩʠʩʪʝʤʝ ʨʝʛʠʦʥʘ, ʩʦʧʨʦ-

ʚʦʞʜʘʣʦʩʴ ʫʩʠʣʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʤʦʨʬʦʤʝʪʨʠʠ ʛʦʥʘʜ ʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʪʦʩʪʠʤʫ-

ʣʠʨʫʶʱʠʡ ʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪʳ ʦʨʛʘʥʠʟʤʘ ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳ-

ʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʞʠʚʦʪʥʳʤ ʡʦ-

ʜʦʤʠʜʦʣʘ ʩ ʩʝʣʝʥʦʧʠʨʘʥʦʤ ʥʝʞʝʣʠ ʪʨʝʧʝʣʘ 

ʩ çʇʦʣʠʩʪʠʤʦʤè. ʊʘʢ, 540-ʜʥʝʚʥʳʝ ʞʠʚʦʪ-

ʥʳʝ (ʟʘʚʝʨʰʝʥʠʝ ʧʝʨʠʦʜʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ 

ʦʪʢʦʨʤʘ) II ʠ III  ʛʨʫʧʧ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʄʊ, ʤʘʩʩʝ ʛʦʥʘʜ, 

ʪʦʣʱʠʥʝ ʠʭ ʵʧʠʪʝʣʠʘʣʴʥʦ-

ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ ʩʣʦʷ, ʧʣʦʱʘʜʠ ʬʦʣʣʠʢʫʣʘ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʪʦʣʱʠʥʝ ʝʸ ʬʦʣʣʠ-

ʢʫʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4,4-

10,3 % (ʈ<0,05) ʠ 6,0-14,7% (ʈ<0,05 ï 

0,01).  
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ʈʝʟʶʤʝ 

 

ɺ ʨʘʙʦʪʝ ʜʦʢʘʟʘʥʘ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʙʳʯʢʘʤ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʦʚ ʚʳʨʘʱʠʚʘʥʠʷ, ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ ʠʩʧʳʪʳʚʘʝʤʳʭ ʙʠʦʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ ʩ ʫʯʝʪʦʤ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʧʨʦʚʝʜʝʥʳ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 30 ʙʳʯʢʘʭ-

ʘʥʘʣʦʛʘʭ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʇʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩ 2 ʜʦ 150-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʦʜʝʨʞʘʣʠ ʧʦ ʘʜʘʧʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʟʘʪʝʤ ʜʦ 540 ʜʥʝʡ (ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ) ï ʧʦ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɹʳʯʢʘʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 2, 31, 151, 361-ʡ ʜʥʠ ʧʨʠʤʝʥʷʣʠ ʪʨʝ-

ʧʝʣ ʩ çʇʦʣʠʩʪʠʤʦʤè ʠʣʠ ʡʦʜʦʤʠʜʦʣ ʩ ʩʝʣʝʥʦʧʠʨʘʥʦʤ. ʋ ʞʠʚʦʪʥʳʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ 

ʠʟʫʯʘʣʠ ʚʦʟʨʘʩʪʥʫʶ ʜʠʥʘʤʠʢʫ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʨʦʩʪʘ ʪʝʣʘ, ʤʦʨʬʦʤʝʪ-

ʨʠʶ ʛʦʥʘʜ ʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ.  

ɺ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʧʳʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʙʳʯʢʘʤ ʡʦʜʦʤʠ-
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ʜʦʣʘ ʠ ʩʝʣʝʥʦʧʠʨʘʥʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʩʦʤʘʪʦʪʨʦʧʥʳʤ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝ-

ʩʢʠʤ ʵʬʬʝʢʪʘʤʠ, ʯʝʤ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʪʨʝʧʝʣʘ ʩ çʇʦʣʠʩʪʠʤʦʤè ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʭʝ-

ʤʘʤ. 

 

FEATURES OF MORPHOLOGICAL AND PHYSIOLOGICAL DEVELOPMENT OF CALVES 

DEPENDING ON THE PROCESS AND BIOGEOCHEMICAL CONDITIONS OF THE  

ENVIRONMENT 

 

Kochish, I.I., Shukanov A.A., Mullakaev A.O., Altynova N.V., Shukanov R.A. 

Summary 

 

The morphophysiological expediency of complex assignment to bulls at the beginning of pe-

riods of cultivation, rearing and fattening of the tested bioactive substances of natural nature taking 

into account biogeochemical features of the region is proved in the work. In this regard, scientific, 

economic and laboratory studies were carried out on 30 bulls-analogues, divided into three groups. 

Experimental animals from 2 to 150 days of age were kept by adaptive technology, and then up to 

540 days (duration of observations) - by industrial technology. Bulls experienced groups on 2-, 31-, 

151-, 361-iodine was used trepel with çPolistimè or iodomidol with selenopirane. Age dynamics of 

clinical and physiological state, body growth, morphometry of gonads and thyroid gland were stud-

ied in animals of the compared groups.  

In the simulated experiments, it was found that the complex administration of iodomidol and 

selenopiran to bulls was accompanied by more pronounced somatotropic and morphometric effects 

than in the appointment of trepel with çPolystimè according to the developed schemes. 
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ʊʘʪʅʀʀʉʍ ʌʀʎ ʂʘʟʅʎ ʈɸʅ 
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ʊʘʢ ʥʘʟʳʚʘʝʤʳʡ ʪʨʘʥʟʠʪʥʳʡ ʧʝʨʠʦʜ 

ï ʚʨʝʤʷ ʙʦʣʴʰʠʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʚʩʝʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚʳ 

[11,10]. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦ-

ʙʣʝʤ ʚʦʟʥʠʢʘʶʪ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠ 

ʤʦʛʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴ ʞʠʚʦʪʥʦʝ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʚʩʝʡ ʧʦʩʣʝʜʫʶʱʝʡ ʣʘʢʪʘʮʠʠ, ʯʪʦ, 

ʙʝʟʫʩʣʦʚʥʦ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʲʝʤʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʝʛʦ ʢʘʯʝʩʪʚʝ [8, 9, 5]. 

ɻʣʘʚʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ. ɽʛʦ 

ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʪʨʘʛʠʚʘʶʪ ʢʘʢ ʙʝʣʢʦʚʳʡ, 

ʫʛʣʝʚʦʜʥʳʡ, ʣʠʧʠʜʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʪʘʢ ʠ 

ʦʙʤʝʥ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʧʨʦʚʦʞ-

ʜʘʶʱʠʡʩʷ ʨʘʟʚʠʪʠʝʤ ʛʠʧʦʢʘʣʴʮʠʝʤʠʠ, ʛʠ-

ʧʦʬʦʩʬʘʪʝʤʠʠ, ʛʠʧʦʤʘʛʥʠʝʤʠʠ [12, 13]. 

ɼʝʬʠʮʠʪ ʵʥʝʨʛʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦ-

ʟʠʚʘ ʠ ʤʦʣʦʢʘ ʟʘʠʤʩʪʚʫʝʪʩʷ ʠʟ ʩʦʙʩʪʚʝʥ-
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ʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ, ʪʘʢʠʭ ʢʘʢ ʞʠʨʦ-

ʚʳʝ ʜʝʧʦ, ʙʝʣʢʠ ʤʳʰʮ, ʤʠʥʝʨʘʣʳ ʢʦʩʪʝʡ, 

ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʨʫʰʘʝʪ ʛʦʤʝʦʩʪʘʟ 

[14]. ʇʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦʣʦʟʠʚʘ 

ʦʪ ʢʦʨʦʚ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʧʦʩʢʦʣʴʢʫ 

ʢʦʨʤʣʝʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʤʦʣʦʟʠʚʦʤ 

ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʭʘʨʘʢʪʝʨ ʧʨʦʪʝʢʘʥʠʷ ʚ 

ʝʛʦ ʦʨʛʘʥʠʟʤʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʪʘʙʦ-

ʣʠʯʝʩʢʠʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ 

ʪʘʢʞʝ ʩʢʘʟʳʚʘʝʪʩʷ ʠ ʥʘ ʠʟʤʝʥʝʥʠʠ ʚ ʧʦʣʦ-

ʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ, ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʚ ʮʝʣʦʤ [15, 6, 

7]. 

ʆʜʥʠʤʠ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʛʫʣʷ-

ʪʦʨʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʢʦʨʦʚ ʷʚʣʷʶʪʩʷ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʥʘ ʦʩ-

ʥʦʚʝ ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʷ, ʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʫʢʘʟʘʥʥʳʡ 

ʧʝʨʠʦʜ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦ 

[1, 2]. 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ï ʨʝʛʫʣʷʪʦʨʦʚ ʤʝʪʘʙʦ-

ʣʠʟʤʘ, ʧʨʠʤʝʥʷʝʤʳʭ ʞʠʚʦʪʥʳʤ ʩʦʛʣʘʩʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʩʭʝʤʝ. 

Материал и методы исследова-

ний. ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ 30 ʢʦʨʦʚʘʭ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʉʍʇʂ çʇʣʝʤʟʘʚʦʜ ʠʤ. ʃʝʥʠʥʘè ɸʪʥʠʥʩʢʦ-

ʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʠʟ ʢʦʪʦ-

ʨʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ [3] ʩ ʫʯʝ-

ʪʦʤ ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ, ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʟʘ ʟʘʢʦʥʯʝʥʥʫʶ ʣʘʢʪʘʮʠʶ ʙʳʣʠ ʩʬʦʨ-

ʤʠʨʦʚʘʥʳ 3 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦ 10 ʛʦʣʦʚ 

ʚ ʢʘʞʜʦʡ.  

ʆʧʳʪ ʩʦʩʪʦʷʣ ʠʟ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ 

ʠ ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʦʚ. ɾʠʚʦʪʥʳʝ ʧʝʨʚʦʡ 

(ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ ʩ ʢʦʤʙʠʢʦʨʤʦʤ, 

ʦʙʦʛʘʱʝʥʥʳʤ 1 % ʧʨʝʤʠʢʩʦʤ ʇ60-3/2. ʂʦ-

ʨʦʚʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʘʥʘʣʦʛʠʯ-

ʥʳʡ ʨʘʮʠʦʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 45 ʜʥʝʡ ʩʫʭʦ-

ʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʚ ʩʣʝʜʫʶʱʠʝ 15 ʜʥʝʡ 

ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ 

ʣʘʢʪʘʮʠʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʨʘʮʠʦʥ, ʩ ʢʦʤ-

ʙʠʢʦʨʤʦʤ, ʦʙʦʛʘʱʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʤ 1 % ʧʨʝʤʠʢʩʦʤ ʇ60-3/ʇ, ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʤʠ ʢʦʨʤʦʚʳʤʠ ʜʦʙʘʚʢʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʷ ʠʟ ʨʘʩʯʝʪʘ 300 ʤʣ ʚʥʫʪʨʴ 

ʟʘ 7, 5, 3, 1 ʜʝʥʴ ʜʦ ʦʪʝʣʘ ʠ ʥʘ 1, 3, 5 ʜʥʠ 

ʧʦʩʣʝ ʨʦʜʦʚ ʠ ʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ ʠʟ ʨʘʩʯʝʪʘ ʧʦ 300 ʛ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 

ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ ʦʪʝʣʘ ʚ ʪʝʯʝʥʠʝ 30 

ʜʥʝʡ.  

ɾʠʚʦʪʥʳʝ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʫʭʦʩʪʦʡʥʦʛʦ ʠ ʧʝʨʚʦʛʦ ʧʝ-

ʨʠʦʜʘ ʣʘʢʪʘʮʠʠ ʧʦʣʫʯʘʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥ-

ʥʳʡ ʨʘʮʠʦʥ, ʦʙʦʛʘʱʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʤ 1 % ʇ60-3/ʇ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʢʦʨʤʦʚʳʤʠ ʜʦʙʘʚʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʧʠ-

ʣʝʥʛʣʠʢʦʣʷ ʠ ʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʜʦʟʘʭ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ, 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ, ʉʆʄʆ, ʧʣʦʪʥʦʩʪʴ 

ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʘʥʘʣʠʟʘ-

ʪʦʨʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ çʃʘʢʪʘʥ 1-4è (ʚʥʝʩʝʥ 

ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝ-

ʥʠʡ, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ 13134-05), ʩʦʜʝʨ-

ʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʤʦʣʦʟʠʚʝ ʠ ʤʦʣʦʢʝ ï ʪʠʪ-

ʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ɻʆʉʊ ISO 12081-

2013, ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʢʝ ï ʩʧʝʢ-

ʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ɻʆʉʊ 31980-

2012. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ɸ.ʊ. ʋʩʦʚʠ-

ʯʫ ʠ ʇ.ʊ. ʃʝʙʝʜʝʚʫ [4]. 

Результаты исследований. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʙʝʣʢʘ ʚ ʤʦʣʦʟʠʚʝ ʢʦʨʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʦ-

ʩʪʘʚʠʣʦ 6,05 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,95 

ʠ 1,63 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʤʦʣʦʟʠʚʝ ʞʠʚʦʪ-

ʥʳʭ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ (ʈʠʩʫʥʦʢ 1). 

ʅʘ 30 ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʦ 2,93-2,98 %, ʧʨʠʯʝʤ ʩʥʠ-

ʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʳʤ 

(P<0,05), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʤʦʣʦʢʝ ʞʠʚʦʪ-

ʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ 

ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣʦ 3,04 %. ʅʘ 60 ʜʝʥʴ ʣʘʢ-

ʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ, ʦʜʥʘʢʦ, ʥʘʠʙʦʣʴʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʫʩʪʘʥʦʚʣʝʥʦ 

ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ï 

ʥʘ 0,50 %, ʧʨʦʪʠʚ 0,40 % ʫ ʞʠʚʦʪʥʳʭ ʧʝʨ-

ʚʦʡ ʛʨʫʧʧʳ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʩʦʚʳʭ ʜʦʣʝʡ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʟʠʚʝ ʠ ʤʦʣʦʢʝ ʢʦʨʦʚ 

(ʇʨʠʤʝʯʘʥʠʝ: * ï P<0,05) 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠ-

ʨʘ (ʈʠʩʫʥʦʢ 1) ʤʦʣʦʟʠʚʦ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 

ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʠʤʝʣʦ (4,7 %) ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʩʪʫʧʘʣʦ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʤʦʣʦʟʠʚʫ ʢʦʨʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʩʦʩʪʘʚʣʷʣʦ 5,41 %. ʉʦ-

ʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʥʘ 30 ʜʝʥʴ 

ʣʘʢʪʘʮʠʠ ʦʩʪʘʚʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫ 

ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ï 4,02 ʠ 

4,13 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʝʤ ʫ ʞʠʚʦʪ-

ʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ (P<0,05), ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʉʆʄʆ ï 

8,07 %, ʧʨʦʪʠʚ 8,37 % ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ (ʈʠʩʫʥʦʢ 2). 

ʅʘ 60 ʜʝʥʴ ʣʘʢʪʘʮʠʠ ʦʪʤʝʯʝʥʦ ʫʚʝ-

ʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ, 

ʢʘʢ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ, 

ʦʜʥʘʢʦ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʦʣʦʢʝ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 

0,22 % ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ, ʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʤ (4,19 %) 

ï ʫ ʞʠʚʦʪʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ (ʧʨʠ ʵʪʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʉʆʄʆ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 0,11 %, ʘ ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ï ʩʥʠʟʠʣʦʩʴ ʥʘ 0,05 

%). ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘ-

ʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʉʆʄʆ ʠ ʧʣʦʪʥʦʩʪʠ ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ ʢʦʨʦʚ 



120 

 

 
ʈʠʩʫʥʦʢ 3 ï  ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʟʠʚʝ ʠ ʤʦʣʦʢʝ ʢʦʨʦʚ 

 

ʇʣʦʪʥʦʩʪʴ ʤʦʣʦʟʠʚʘ (ʈʠʩʫʥʦʢ 2) 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʠʣʘʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʝʩʣʠ ʫ ʢʦʨʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧ-

ʧʳ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 45,51 Üɸ, ʪʦ ʫ ʦʩʦʙʝʡ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʦʥʘ ʙʳʣʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʚʳʰʝ ʥʘ 16,70 ʠ 30,30 %, ʠ ʩʦʩʪʘʚ-

ʣʷʣʘ 54,69 ʠ 65,28 Üɸ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ 

30 ʠ 60 ʜʝʥʴ ʣʘʢʪʘʮʠʠ ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ 

ʞʠʚʦʪʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʣʘ 

30,31Üɸ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 

ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʦʥʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

26,81-29,14Üɸ. 

ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʦʜʝʨ-

ʞʘʥʠʶ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʟʠʚʝ ʠ 

ʤʦʣʦʢʝ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ (ʈʠʩʫʥʦʢ 3). ʆʜʥʘʢʦ 

ʚ ʤʦʣʦʟʠʚʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʤʦʣʦʢʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦ-

ʩʪʘʚʠʣʦ 0,15-0,16 ʠ 0,09-0,11 % ʜʣʷ ʢʘʣʴ-

ʮʠ̫ ʠ 0,11-0,12 ʠ 0,08-0,09 % ʜʣʷ ʬʦʩʬʦʨʘ. 

Заключение. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘ-

ʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ ʩʪʝʣʴʥʳʭ ʩʫʭʦʩʪʦʡʥʳʭ 

ʠ ʜʦʡʥʳʭ ʢʦʨʦʚ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩ-

ʥʦʚʝ ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʷ, ʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʚʠ-

ʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʝʤʠʢʩʦʚ ʧʨʠʚʦ-

ʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ ʇ60-3/ʇ ʚ ʟʘʢʣʶ-

ʯʠʪʝʣʴʥʳʝ 15 ʜʥʝʡ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʫʧʦʤʷʥʫʪʳʤʠ ʢʦʨʤʦʚʳʤʠ ʜʦ-

ʙʘʚʢʘʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʚ ʤʦʣʦ-

ʟʠʚʝ (6 %), ʘ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʝʤʠʢʩʘ ʜʦ ʚʩʝʡ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʟʚʦ-

ʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʞʠʨʘ ʚ ʤʦ-

ʣʦʟʠʚʝ ʜʦ 5,41 %, ʦʜʥʘʢʦ, ʫʢʘʟʘʥʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʥʝ ʥʦʩʠʣʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩ-

ʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (P<0,05) ʠ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʫ ʞʠʚʦʪ-

ʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʜʦ 4,13 % (P<0,05) ʥʘ 

30 ʜʝʥʴ ʣʘʢʪʘʮʠʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ: ʄʦʙʠʣʠʟʘʮʠʷ ʛʝʥʝ-

ʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, 

ʩʦʟʜʘʥʠʝ ʥʦʚʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ. ʅʦʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ: ɸɸɸɸ-ɸ18-

118031390148-1. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ï ʨʝʛʫʣʷʪʦʨʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʞʠʚʦʪʥʳʤ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʩʭʝʤʝ, ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ. ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ 30 ʢʦʨʦʚʘʭ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʩʦʜʝʨʞʘʱʠʭʩʷ 

ʚ ʉʍʇʂ çʇʣʝʤʟʘʚʦʜ ʠʤ. ʃʝʥʠʥʘè ɸʪʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʉʦʜʝʨʞʘʥʠʝ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ, ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ, ʉʆʄʆ, ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ ʦʧʨʝʜʝʣʷʣʠ 

ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ çʃʘʢʪʘʥ 1-4è, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʤʦʣʦʟʠʚʝ ʠ ʤʦʣʦʢʝ ï 

ʪʝʪʨʘʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ɻʆʉʊ ISO 12081-2013, ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʟʠʚʝ ʤʦʣʦʢʝ ï 
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ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ɻʆʉʊ 31980-2012. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ 

ʩʪʝʣʴʥʳʭ ʩʫʭʦʩʪʦʡʥʳʭ ʠ ʜʦʡʥʳʭ ʢʦʨʦʚ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʷ, ʢʘʣʴ-

ʮʠʝʚʳʭ ʩʦʣʝʡ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʝʤʠʢʩʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʟʠʚʘ ʠ ʤʦʣʦʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠ-

ʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ ʇ60-3/ʇ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ 15 ʜʥʝʡ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʫʧʦʤʷʥʫʪʳʤʠ ʢʦʨʤʦʚʳʤʠ ʜʦʙʘʚʢʘʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʚ ʤʦʣʦʟʠʚʝ (6,0 %), ʘ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʧʨʝʤʠʢʩʘ ʜʦ ʚʩʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʤʘʩʩʦʚʫʶ 

ʜʦʣʶ ʞʠʨʘ ʚ ʤʦʣʦʟʠʚʝ ʜʦ 5,41 %, ʦʜʥʘʢʦ, ʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʥʦʩʠʣʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʳ (P<0,05) ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʫ ʞʠʚʦʪʥʳʭ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʳ ʜʦ 4,13 % (P<0,05) ʥʘ 30 ʜʝʥʴ ʣʘʢʪʘʮʠʠ. 

 

CHANGES IN THE COMPOSITION OF COLOSTRUM AND MILK OF COWS UNDER 

THE INFLUENCE OF FEED ADDITIVES - METABOLISM REGULATORS 

 

Krupin E.O., Zukhrabov M.G., Shakirov Sh.K., Gasanov A.S. 

Summary 

 

The article presents an assessment of the effect of feed additives - metabolic regulators, used 

animals according to the scheme developed by us, on the physico-chemical indicators of colostrum 

and milk. The experiment was conducted on 30 Holstein cows contained in the "Plemzavod Lenin 

"Atninsky district of the Republic of Tatarstan. The content of the mass fraction of fat, the mass 

fraction of protein, DSMR, the density of colostrum and milk was determined on the analyzer of 

milk quality ñLaktan 1-4ò in accordance with GOST 31980-2012. The use of feed additives based 

on propylene glycol, calcium salts of fatty acids and vitamin-mineral premixes developed by us in 

diets of dry and dairy cows for feedings leads to changes in the physicochemical composition of 

colostrum and milk. The use of vitamin-mineral premix P60-3/P in the final 15 days of the dry peri-

od in combination with the mentioned feed additives is accompanied by the maximum content of 

the mass fraction of protein in colostrum (6.0%), and extending the period of use of this premix to 

mass fraction of fat in colostrum to 5.41%, however, these changes were not significant. A signifi-

cant decrease in the mass fraction of protein in the milk of cows in the control group (P<0.05) and a 

significant increase in the mass fraction of fat in animals of the third group to 4.13% (P<0.05) on 

day 30 of lactation were established. 
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ʋʨʦʚʝʥʴ ʩʧʦʨʪʠʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚʦ 

ʤʥʦʛʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʜʦʩʪʠʛ ʧʨʝʜʝʣʘ ʯʝʣʦ-

ʚʝʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲ-

ʝʤʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ 
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ʥʘʛʨʫʟʦʢ ʥʝ ʧʨʠʥʦʩʠʪ ʜʦʣʞʥʦʛʦ ʨʝʟʫʣʴʪʘ-

ʪʘ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʨʝʜʝʣ ʘʜʘʧʪʘʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʡ 

ʬʫʥʢʮʠʠ: ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʚʳʰʝ 

ʧʨʝʜʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʦʨ-

ʛʘʥʠʟʤʘ ʩʥʠʞʘʝʪʩʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝ-

ʪʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠ-

ʯʠʷ ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ ʠ ʞʝʥʱʠʥʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠ-

ʨʦʚʘʥʠʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʦʪʣʠʯʠʷ ʚ ʢʦʤʧʦ-

ʥʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʪʝʣʘ [10, 14, 19], ʪʠʧʘʭ 

ʪʝʣʦʩʣʦʞʝʥʠʷ [3], ʩʦʦʪʥʦʰʝʥʠʠ ʤʳʰʝʯ-

ʥʳʭ ʚʦʣʦʢʦʥ [18], ʧʨʦʷʚʣʝʥʠʠ ʩʠʣʦʚʳʭ ʠ 

ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ [12, 18], ʤʦʱ-

ʥʦʩʪʠ ʠ ʝʤʢʦʩʪʠ ʘʥʘʵʨʦʙʥʦʡ ʩʠʩʪʝʤʳ ʵʥʝʨ-

ʛʦʦʙʝʩʧʝʯʝʥʠʷ [16], ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ [13, 19]. ʉʧʝʮʠʘʣʠ-

ʩʪʳ ʚ ʦʙʣʘʩʪʠ ʩʧʦʨʪʘ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʪʨʝʥʠ-

ʨʦʚʦʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʠ ʙʘʟʠʨʦ-

ʚʘʪʴʩʷ ʥʘ ʟʥʘʥʠ̫ʭ ʦ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦ-

ʨʘʭ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʦʩʪ ʩʧʦʨʪʠʚʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 

ɿʥʘʥʠʷ ʦʙ ʘʜʘʧʪʘʮʠʦʥʥʦ-

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ ʤʫʞʩʢʦʛʦ ʠ 

ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʦʚ ʚ ʦʪʚʝʪ ʥʘ ʩʧʝʮʠʬʠ-

ʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʧʦʟʚʦʣʷʪ ʚʳʷʚʠʪʴ ʬʘʢʪʦ-

ʨʳ, ʣʠʤʠʪʠʨʫʶʱʠʝ ʨʦʩʪ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜ-

ʭʦʜ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʩʧʦʨʪʩʤʝʥʦʚ. 

Материал и методы исследова-

ний. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 

ʧʣʦʚʮʳ ʤʫʞʩʢʦʛʦ (n=20) ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

(n=20) ʚ ʚʦʟʨʘʩʪʝ 16-17 ʣʝʪ. ʉʧʦʨʪʠʚʥʘʷ 

ʢʚʘʣʠʬʠʢʘʮʠʷ ï 1 ʚʟʨʦʩʣʳʡ ʨʘʟʨʷʜ, ʂʄʉ. 

ʉʪʘʞ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ ï 8-9 ʣʝʪ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʧʝʮʠ-

ʘʣʥɹʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʛʦʜʠʯʥʦ-

ʛʦ ʮʠʢʣʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ 

ʙʳʣ ʚʳʙʨʘʥ ʪʝʩʪ 6ʭ50 ʤ (ʢʨʦʣʴ ʥʘ ʛʨʫʜʠ) ʩ 

ʠʥʪʝʨʚʘʣʦʤ ʦʪʜʳʭʘ ʤʝʞʜʫ ʦʪʨʝʟʢʘʤʠ ï 10 

ʩ [7]. ʊʝʩʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʢʦ-

ʨʦʩʪʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʣʦʚʮʦʚ ʥʘ ʩʨʝʜʥʠʝ 

ʜʠʩʪʘʥʮʠʠ. 

ɺ ʩʦʩʪʦʷʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ, 

ʩʨʘʟʫ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ (1 ʤʠʥ) ʠ ʚʦ ʚʨʝʤʷ 

ʩʨʦʯʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (10-ʷ ʠ 20-ʷ ʤʠʥ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ) ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʨʝʛʠʩʪʨʠ-

ʨʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ, ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʢʘʟʘ-

ʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʚʦʜʠʣʠ ʟʘʙʦʨ ʢʨʦʚʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʧ-

ʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɹʠʦ-

ʤʳʰʴ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷè (ʂʇʌ-01) ʢʦʤʧʘ-

ʥʠʠ ʅʝʡʨʦʣʘʙ, ʛ. ʄʦʩʢʚʘ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʏʉʉ ï ʯʘʩʪʦʪʘ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʫʜ/ʤʠʥ), RRmin ï 

ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʨʜʠʦʠʥʪʝʨ-

ʚʘʣʘ (ʤʩ), RRmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʘ (ʤʩ), ʄʦ ï ʤʦʜʘ 

(ʤʩ), ɸʄʦ ï ʘʤʧʣʠʪʫʜʘ ʤʦʜʳ (%), ʀʅ ï 

ʠʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ (ʫʩʣ.ʝʜ.). 

ɼʣʷ ʦʮʝʥʢʠ ʩʠʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʜʳ-

ʭʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʠʨʦʛʨʘʬ çʉʧʠʨʦ-

ʉʧʝʢʪʨè ʬʠʨʤʳ çʅʝʡʨʦʩʦʬʪè (ʈʦʩʩʠʷ. ʛ. 

ʀʚʘʥʦʚʦ). ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝ-

ʣʠ, ʢʘʢ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ɾɽʃ), 

ʨʝʟʝʨʚʥʳʡ ʦʙʲʝʤ ʚʜʦʭʘ (ʈʆʚʜ,), ʨʝʟʝʨʚʥʳʡ 

ʦʙʲʝʤ ʚʳʜʦʭʘ (ʈʆʚʳʜ), ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲ-

ʝʤ (ɼʆ), ʬʦʨʩʠʨʦʚʘʥʥʘʷ ʞʠʟʥʝʥʥʘʷ ʝʤ-

ʢʦʩʪʴ ʣʝʛʢʠʭ (ʌɾɽʃ), ʧʠʢʦʚʘʷ ʦʙʲʝʤʥʘʷ 

ʩʢʦʨʦʩʪʴ (ʇʆʉ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʘʢʪʘʪʘ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ Accutrend Plus (ɻʝʨʤʘ-

ʥʠʷ).  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ 

Statistica V10. ɺʩʝ ʧʝʨʝʤʝʥʥʳʝ ʧʨʦʚʝʨʷʣʠ 

ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʪʝʩʪʫ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. ɼʣʷ ʦʮʝʥʢʠ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳ-

ʤʠ ʛʨʫʧʧʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʧʘʨʘʤʝʪ-

ʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ɺʠʣʢʦʢʩʦʥʘ.  

Результаты исследований. ʈʘʟʥʦ-

ʩʪʦʨʦʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʧʦʨ-

ʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʳʷʚʠʣʠ ʩʝʨʴʝʟʥʳʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ ʠ ʞʝʥʱʠʥʘʤʠ, 

ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʪʠʷ ʬʠ-

ʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʥʦ ʠ ʘʥʘʪʦʤʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʤʝʥʴʰʠʝ 

ʨʘʟʤʝʨʳ ʩʝʨʜʮʘ ʫ ʞʝʥʱʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʫʞʯʠʥʘʤʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠ ʤʝʥʴʰʠʡ 

ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʫ ʞʝʥ-

ʱʠʥ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨ-

ʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
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ʫʚʝʣʠʯʝʥʠʶ ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ [8].  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʷʚʠʣ, ʯʪʦ ʫ ʧʣʦʚʮʦʚ ʨʘʟʥʦʛʦ ʧʦʣʘ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ ʧʦʢʘʟʘʪʝʣʠ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʨʘʩʪʥʳʤ 

ʥʦʨʤʘʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ 

ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʠʩʪʦʣʠ-

ʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ (ɸɼʩ) ʠ ʧʫʣʴʩʦʚʦʛʦ 

(ʇɼ) ʜʘʚʣʝʥʠʷ (ʊʘʙʣ.1). ʅʘʰʠ ʜʘʥʥʳʝ ʩʦ-

ʛʣʘʩʫʶʪʩʷ ʩ ʤʥʝʥʠʝʤ ɽ.ʇ. ɺʨʫʙʣʝʚʩʢʦʛʦ 

(2008) ʦ ʪʦʤ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ ʩʙʣʠʞʘʶʪʩʷ, ʝʩʣʠ ʦʥʠ ʟʘʥʠʤʘʶʪʩʷ 

ʦʜʥʠʤ ʚʠʜʦʚ ʩʧʦʨʪʘ ʧʨʠ ʨʘʚʥʦʡ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ [2]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ï ʩʪʨʦʝʥʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ 

ʚʝʣʠʯʠʥʝ ʣʝʛʦʯʥʳʭ ʦʙʲʝʤʦʚ. ʇʦ ʤʥʝʥʠʶ 

ʌ.ɸ. ʀʦʨʜʘʥʩʢʦʡ (2012), ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ ʫ ʞʝʥʱʠʥ ʩʦ-

ʩʪʘʚʣʷʝʪ 80 % ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʤʫʞʯʠʥ, ʯʘ-

ʩʪʦʪʘ ʜʳʭʘʥʠʷ ʫ ʞʝʥʱʠʥ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʤʫʞʯʠʥ, ʘ ʛʣʫʙʠʥʘ ʜʳʭʘʥʠʷ ʤʝʥʴʰʝ [3].  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʠʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʢʘʢ ʞʠʟʥʝʥ-

ʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ, ʨʝʟʝʨʚʥʳʡ ʦʙʲʝʤ ʚʜʦ-

ʭʘ, ʨʝʟʝʨʚʥʳʡ ʦʙʲʝʤ ʚʳʜʦʭʘ, ʬʦʨʩʠʨʦʚʘʥ-

ʥʘʷ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ, ʧʠʢʦʚʘʷ 

ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʜʳʭʘʥʠʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʠʤʝʶʪ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʫ ʧʣʦʚʮʦʚ 

ʨʘʟʥʦʛʦ ʧʦʣʘ (ʊʘʙʣ.1).  

ɺʝʨʦʷʪʥʦ, ʧʦʢʘʟʘʪʝʣʠ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʩʚʷʟʘʥʳ ʩ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʩʧʦʨʪʩʤʝʥʦʚ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥ-

ʩʢʦʛʦ ʧʦʣʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ï ʩ ʜʦʣʛʦʚʨʝ-

ʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʢ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʧʣʦʚʮʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʛʦ ʧʦʢʦʷ (ʍÑů) 

ʇʦʢʘʟʘʪʝʣʠ ʄʫʞʩʢʦʡ ʧʦʣ ɾʝʥʩʢʠʡ ʧʦʣ 

ʇʦʢʘʟʘʪʝʣʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʏʉʉ, ʫʜ/ʤʠʥ 69,15Ñ2,20 72,38Ñ2,39 

ɸɼʩ, ʤʤ ʨʪ.ʩʪ. 117,63Ñ2,57 106,15Ñ2,84*  

ɸɼʜ, ʤʤ ʨʪ. ʩʪ. 71,57Ñ2,06 68,46Ñ3,73 

ʇɼ, ʤʤ ʨʪ. ʩʪ. 45,52Ñ2,70 37,69Ñ2,98*  

ʉʆ, ʤʣ 70Ñ2,25 68,85Ñ3,5 

ʄʆʂ, ʣ/ʤʠʥ 4763,32Ñ321,24 5005,46Ñ334,86 

ɼʇ, ʫʩʣ. ʝʜ. 81,18Ñ2,93 76,54Ñ2,77 

ʇʦʢʘʟʘʪʝʣʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ɾɽʃ, ʣ 6,24Ñ0,24 4,41Ñ0,12* 

ʈʆʚʜ, ʣ 2,47Ñ0,23 1,68Ñ0,13* 

ʈʆʚʳʜ, ʣ 2,60Ñ0,11 1,75Ñ0,12* 

ɼʆ, ʣ 1,08Ñ0,06 1,11Ñ0,12 

ʌɾɽʃ, ʣ 6,11Ñ0,25 4,35Ñ0,11* 

ʇʆʉ, ʣ/ʩ 10,20Ñ0,43 7,68Ñ0,19* 

ʇʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

RRmin, ʤʩ 711,16Ñ23,34 685,23Ñ22,69 

RRmax, ʤʩ 1117,58Ñ63,81 963,62Ñ44,97 

ʄʦ, ʤʩ 851,32Ñ27,40 828,85Ñ43,29 

ɸʄʦ, % 32,56Ñ2,64 35,43Ñ2,10 

ʀʅ, ʫʩʣ.ʝʜ. 75,41Ñ12,35 94,62Ñ14,98 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ ʨ<0,05 ʤʝʞʜʫ ʩʧʦʨʪʩʤʝʥʘʤʠ ʤʫʞʩʢʦ-

ʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʨʜʠʦʨʝʩʧʠʨʘ-

ʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʝ-

ʛʫʣʷʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʜʣʷ ʦʮʝʥʢʠ ʢʦʪʦ-

ʨʳʭ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ɺʈʉ).        
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ɸ.ʈ. ʂʠʩʝʣʝʚ (2005) ʦʪʤʝʪʠʣ, ʯʪʦ ʧʦʢʘʟʘʪʝ-

ʣʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ɺʉʈ ʫ ʚʟʨʦʩʣʳʭ 

ʣʶʜʝʡ ʥʝ ʥʝʩʫʪ ʧʦʣʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʜʮʝʤ ʯʝʣʦʚʝʢʘ [4]. 

 

ʊʘʙʣʠʮʘ 2 ï ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, ʩ (ʍÑů)  

ʆʪʨʝʟʦʢ ʄʫʞʩʢʦʡ ʧʦʣ ɾʝʥʩʢʠʡ ʧʦʣ 

1 ʦʪʨʝʟʦʢ 30,56Ñ0,35 34,53Ñ0,47* 

2 ʦʪʨʝʟʦʢ 32,85Ñ0,31 37,09Ñ0,59* 

3 ʦʪʨʝʟʦʢ 33,73Ñ0,40 38,24Ñ0,64* 

4 ʦʪʨʝʟʦʢ 33,75Ñ0,35 37,87Ñ0,71* 

5 ʦʪʨʝʟʦʢ 34,11Ñ0,43 38,05Ñ0,67* 

6 ʦʪʨʝʟʦʢ 33,04Ñ0,39 37,35Ñ0,79* 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ ʈ<0,05 ʤʝʞʜʫ ʩʧʦʨʪʩʤʝʥʘʤʠ ʤʫʞʩʢʦ-

ʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

 

  

ɸ ɹ 

ʈʠʩʫʥʦʢ 1 ï ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ, ʫʜ/ʤʠʥ) ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʣʦʚʮʘʤʠ ʤʫʞʩʢʦʛʦ (ɸ) ʠ ʞʝʥʩʢʦʛʦ (ɹ) ʧʦʣʘ 

 

ʆʜʥʘʢʦ, ɸ.ʅ. ʌʣʝʡʰʤʘʥ (2009) ʦʪ-

ʤʝʪʠʣ ʫ ʞʝʥʱʠʥ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ, ʘ ʫ ʚʟʨʦʩʣʳʭ 

ʤʫʞʯʠʥ ï ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʚʝʛʝʪʘ-

ʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [9]. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫ ʧʣʦʚʮʦʚ ʚ ʚʦʟʨʘʩʪʝ 

16-17 ʣʝʪ ʚʝʛʝʪʘʪʠʚʥʳʡ ʪʦʥʫʩ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʩʦʩʪʦʷʥʠʝ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʤʝʞʜʫ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʨʘʟʥʦʛʦ ʧʦʣʘ ʥʝ ʚʳʷʚʣʝʥʦ 

(ʊʘʙʣ. 1).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʩʪʦʷʥʠʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʳʭʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʷ-

ʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʙ ʩ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʨʝʟʝʨʚʳ ʦʨʛʘʥʠʟʤʘ. ɼʣʷ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʩʪʳ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ, ʤʦʜʝʣʠʨʫʶʱʠʝ ʫʩʣʦ-

ʚʠʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʟʚʝʥʴʷ ʘʜʘʧʪʘ-

ʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʧʨʝʜʝʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ. 

ɼʣʷ ʧʣʦʚʮʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ 

ʚ ʧʣʘʚʘʥʠʠ ʥʘ ʩʨʝʜʥʠʝ ʜʠʩʪʘʥʮʠʠ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʩʪ 6Ĭ50 ʤ ʩ ʧʘʫ-

ʟʘʤʠ ʦʪʜʳʭʘ 10 ʩ [7]. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʧʦ-

ʢʘʟʘʣʠ (ʊʘʙʣ. 2), ʯʪʦ ʫ ʤʫʞʯʠʥ ʚʨʝʤʷ ʧʨʦ-

ʧʣʳʚʘʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʦʨʦʩʪʴ ʧʣʘ-

ʚʘʥʠʷ ʥʘ ʚʩʝʭ ʦʪʨʝʟʢʘʭ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥ-

ʱʠʥ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʥʴʰʝʡ ʤʳʰʝʯʥʦʡ 

ʤʘʩʩʦʡ, ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʴʶ ʠ ʝʤʢʦʩʪʴʶ 

ʬʦʩʬʦʛʝʥʥʦʡ ʠ ʣʘʢʪʘʮʠʜʥʦʡ ʩʠʩʪʝʤ ʵʥʝʨ-

ʛʦʦʙʝʩʧʝʯʝʥʠʷ ʫ ʩʧʦʨʪʩʤʝʥʦʢ [2, 3]. 

ɿʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʧʦʨʪʩ-

ʤʝʥʘʤʠ ʨʘʟʥʦʛʦ ʧʦʣʘ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 
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ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦ-

ʛʦ ʜʘʚʣʝʥʠʷ, ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʤʠʥʫʪʥʦʛʦ 

ʦʙʲʝʤʘ ʢʨʦʚʠ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [5]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɽ.ʇ. ɺʨʫʙʣʝʚʩʢʦ-

ʛʦ, ʀ.ɸ. ɻʨʝʮ, (2008) ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩʝʨʜʝʯ-

ʥʳʡ ʚʳʙʨʦʩ ʫ ʪʨʝʥʠʨʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʧʦ-

ʯʪʠ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʫ ʪʨʝʥʠʨʦʚʘʥʥʳʭ ʤʫʞ-

ʯʠʥ, ʦʜʥʘʢʦ ʦʥ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʚʳ-

ʰʝʥʠʷ ʏʉʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʥʠʞʝʥʥʦʛʦ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʚʩʣʝʜʩʪʚʠʝ 

ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ. ɺʝʨʦʷʪʥʦ, ʫ ʧʣʦʚ-

ʮʦʚ ʧʨʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ 

ʥʘʛʨʫʟʢʘʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʚʦʜ-

ʥʦʡ ʩʨʝʜʝ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ, ʧʨʦʠʩʭʦʜʠʪ 

ʫʩʠʣʝʥʠʝ ʚʘʛʫʩʥʦʡ ʠʥʥʝʨʚʘʮʠʠ ʩʝʨʜʝʯʥʦʛʦ 

ʨʠʪʤʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʦ-

ʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʪʤʦʤ ʩʝʨʜʮʘ. 

ʈʘʟʣʠʯʠʷ ʚ ʨʝʘʢʮʠʠ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʤʝʞʜʫ ʧʣʦʚʮʘʤʠ ʨʘʟʥʦʛʦ ʧʦʣʘ 

ʦʙʫʩʣʦʚʣʝʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʠʷ-

ʤʠ ʚ ʨʘʟʤʝʨʘʭ ʪʝʣʘ. ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʡ, ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫ 

ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘ-

ʝʪʩʷ, ʥʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʫ ʞʝʥ-

ʱʠʥ ʙʦʣʴʰʝ [6]. 

ʇʦ ʤʥʝʥʠʶ ʃʠʩʠʮʳʥʘ ɺ.ɺ. (2017), 

ʧʨʠ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʝ ʦʜʠʥʘʢʦʚʳʝ ʤʠʥʫʪ-

ʥʳʝ ʦʙʲʝʤʳ ʜʳʭʘʥʠʷ ʫ ʞʝʥʱʠʥ ʜʦʩʪʠʛʘ-

ʶʪʩʷ ʤʝʥʝʝ ʚʳʛʦʜʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʯʘ-

ʩʪʦʪʳ ʠ ʛʣʫʙʠʥʳ ʜʳʭʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ ʄʆɼ ʠ ʜʠʬʬʫʟʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʝʛʢʠʭ ʜʣʷ ʢʠʩʣʦʨʦʜʘ ʫ ʩʧʦʨʪʩʤʝʥʦʢ ʟʘ-

ʤʝʪʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʧʦʨʪʩʤʝʥʦʚ [5]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʨʘʟʫ 

ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʨʘʟʥʦʛʦ ʧʦʣʘ ʧʦ ʚʩʝʤ ʠʩʩʣʝ-

ʜʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝ-

ʤʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʳʭʘʪʝʣʴʥʳʡ 

ʦʙʲʝʤ (ɼʆ), ʦʪʨʘʞʘʶʱʠʡ ʛʣʫʙʠʥʫ ʜʳʭʘ-

ʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʛʨʫʟʢʠ ʫ ʤʫʞʯʠʥ 

ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ, ʭʦʪʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦ-

ʢʦʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʠʤʝʣ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ. ʅʘ 10-ʡ ʤʠʥʫʪʝ ʩʨʦʯʥʦʛʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʣʠʯʠʷ ʩʦʭʨʘʥʠʣʠʩʴ ʧʦ ʪʘ-

ʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠ-

ʩʪʝʤʳ, ʢʘʢ ɸɼʩ, ʇɼ, ʉʆ, ʄʆʂ, ɼʇ. ʅʘ 20-

ʡ ʤʠʥ ʨʘʟʣʠʯʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ɸɼʩ, ʇɼ, ɼʇ (ʊʘʙʣ. 3). ʇʦʢʘʟʘʪʝʣʠ 

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʬʠ-

ʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʥʝ ʟʘʚʠʩʠ-

ʤʦ ʦʪ ʧʦʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɺʅʉ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʢʘʢ ɸʄʦ, ʀʅ ʠ ʩʥʠʞʝʥʠʝ RRmax, 

RRmin (ʊʘʙʣ.3). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦ-

ʢʫʶ ʣʘʙʠʣʴʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʜʝʚʫʰʝʢ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʢ 20-ʡ ʤʠʥ ʪʘʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʢʘʢ ɸʄʦ ʠ ʀʅ (ʊʘʙʣ.3).  

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶ-

ʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʥʘʛʨʫʟʦʢ, 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʤʳ-

ʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ, ʫ ʞʝʥʱʠʥ ʤʝʥʴʰʝ ʦʙʲʝʤ ʤʳ-

ʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʙʳʩʪ-

ʨʳʭ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ [11], ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝ-

ʥʠʡ [15]. ʅʘʧʨʦʪʠʚ, ʘʢʪʠʚʥʦʩʪʴ ʛʣʠʢʦʣʠʪʠ-

ʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʢʦʛʝʥʘ 

ʚ ʤʳʰʮʘʭ ʜʘʝʪ ʤʫʞʯʠʥʘʤ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʛʨʫʟʦʢ ʚ ʘʥʘʵʨʦʙʥʦʤ 

ʨʝʞʠʤʝ [16]. ɺʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʪʝʩʪʘ (6*50) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥʫ 

ʥʘʛʨʫʟʦʢ ʘʥʘʵʨʦʙʥʦ-ʛʣʠʢʦʣʠʪʠʯʝʩʢʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ. ʋʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʩʦʩʪʘ-

ʚʠʣ 12,1Ñ0,34 ʤʄ/ʣ ʫ ʤʫʞʯʠʥ ʠ 8,45Ñ0,41 

ʤʄ/ʣ ʫ ʞʝʥʱʠʥ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʨʘʟʥʦʤ 

ʚʢʣʘʜʝ ʘʥʘʵʨʦʙʥʦ-ʛʣʠʢʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝ-

ʤʳ ʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʤʳʰʝʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʥʦʛʦ ʧʦʣʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ (ɼʆ) 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩʦʩʪʘʚʠʣʦ 75 % ʦʪ ʬʦʥʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʫ ʩʧʦʨʪʩʤʝʥʦʢ ï 38 %. ʉʦ-

ʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʀ.ʉ. ɹʨʝʩʣʘʚ (2013), 

ʫʚʝʣʠʯʝʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘ-

ʥʠʟʤʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫ-

ʟʦʢ ʘʥʘʵʨʦʙʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘʧʨʷʤʫʶ ʚʟʘ-

ʠʤʦʩʚʷʟʘʥʦ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʥʘʵʨʦʙʥʦʡ 

ʝʤʢʦʩʪʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʘʢʪʠʚʘʮʠʠ ʘʥʘʵʨʦʙʥʦʛʦ ʛʣʠʢʦʣʠ-

ʟʘ [1]. 
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ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʧʣʦʚʮʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʝʮʠ-

ʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʚ ʧʝʨʠʦʜ ʩʨʦʯʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʍÑů) 

ʇʦʢʘʟʘʪʝʣʠ ʇʦʣ 1 ʤʠʥ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ 

10 ʤʠʥ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ 

20 ʤʠʥ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʏʉʉ, ʫʜ/ʤʠʥ ʤ 181,88Ñ2,21 94,12Ñ2,09 87,00Ñ2,31 

ʞ 182,73Ñ1,88 93,86Ñ2,5 86,95Ñ2,20 

ɸɼʩ, ʤʤ ʨʪ.ʩʪ. ʤ 185,26Ñ3,77 124,74Ñ3,85 117,37Ñ2,27 

ʞ 176,67Ñ3,96* 113,33Ñ2,71* 108,85Ñ2,54* 

ɸɼʜ, ʤʤ ʨʪ. 

ʩʪ. 

ʤ 71,57Ñ4,34 69,73Ñ3,09 72,63Ñ2,55 

ʞ 73,33Ñ3,76 68,85Ñ3,06 71,92Ñ2,44 

ʇɼ, ʤʤ ʨʪ. ʩʪ ʤ 113,68Ñ3,76 55,00Ñ3,40 44,74Ñ3,16 

ʞ 103,33Ñ4,49* 44,58Ñ2,71* 36,92Ñ2,86* 

ʉʆ, ʤʣ ʤ 104,03Ñ4,11 75,8Ñ3,0 68,93Ñ2,97 

ʞ 98,75Ñ3,73* 72,04Ñ2,86 66,38Ñ2,61 

ʄʆʂ, ʣ/ʤʠʥ ʤ 18,87Ñ0,71 7,12Ñ0,31 5,96Ñ0,25 

ʞ 17,05Ñ0,75* 6,74Ñ0,38* 5,79Ñ0,30 

ɼʇ, ʫʩʣ. ʝʜ. ʤ 337,02Ñ7,94 117,14Ñ4,0 101,99Ñ2,94 

ʞ 322,95Ñ8,15* 106,42Ñ3,9* 94,89Ñ3,93* 

ʇʦʢʘʟʘʪʝʣʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ɾɽʃ, ʣ ʤ 5,96Ñ0,24 6,00Ñ0,25 6,11Ñ0,25 

ʞ 4,22Ñ0,10* 4,37Ñ0,13* 4,38Ñ0,12* 

ʈʆʚʜ, ʣ ʤ 1,67Ñ0,19 2,57Ñ0,20 2,61Ñ0,21 

ʞ 1,26Ñ0,11* 2,08Ñ0,18* 2,05Ñ0,19* 

ʈʆʚʳʜ, ʣ ʤ 2,31Ñ0,12 2,18Ñ0,12 2,16Ñ0,10 

ʞ 1,48Ñ0,07* 1,42Ñ0,08* 1,47Ñ0,11* 

ɼʆ, ʣ ʤ 1,89Ñ0,12 1,16Ñ0,08 1,25Ñ0,13 

ʞ 1,54Ñ0,09* 0,97Ñ0,07* 0,96Ñ0,14* 

ʌɾɽʃ, ʣ ʤ 5,92Ñ0,26 5,98Ñ0,26 6,04Ñ0,26 

ʞ 4,18Ñ0,10* 4,25Ñ0,11* 4,27Ñ0,10* 

ʇʆʉ, ʣ/ʩ ʤ 10,34Ñ0,40 10.37Ñ0,37 10,39Ñ0,10 

ʞ 7,83Ñ0,19* 7,58Ñ0,16* 7,50Ñ0,24* 

ʇʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

RRmin, ʤʩ ʤ 526Ñ9,83 544,78Ñ10,11 589,47Ñ14,78 

ʞ 504,85Ñ8,35 544,77Ñ10,20 558,77Ñ16,94 

RRmax, ʤʩ ʤ 669,84Ñ20,97 753,83Ñ57,42 838,95Ñ66,34 

ʞ 622,46Ñ23,02 686,00Ñ23,27 767,15Ñ29,76 

ʄʦ, ʤʩ ʤ 588,16Ñ15,22 611,11Ñ10,55 688,16Ñ38,78 

ʞ 563,46Ñ18,91 625,00Ñ17,90 659,62Ñ16,39 

ɸʄʦ, % ʤ 66,48Ñ3,29 66,55Ñ3,48 58,36Ñ4,84 

ʞ 68,51Ñ4,34 67,97Ñ3,91 50,12Ñ4,02* 

ʀʅ, ʫʩʣ.ʝʜ. ʤ 542,54Ñ76,19 570,98Ñ128,97 380,38Ñ75,91 

ʞ 734,29Ñ89,82* 532,96Ñ93,69 233,98Ñ43,17* 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ ʨ<0,05 ʤʝʞʜʫ ʩʧʦʨʪʩʤʝʥʘʤʠ ʤʫʞʩʢʦ-

ʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʠʥʘʢʦʚʳʭ ʧʦʜʭʦ-

ʜʦʚ, ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʚʳʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʘʮʠ-

ʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʘʟʣʠʯʥʳʤ ʪʨʝʥʠʨʦ-

ʚʦʯʥʳʤ ʵʬʬʝʢʪʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ (6*50) ʫ 

ʧʣʦʚʮʦʚ ʨʘʟʥʦʛʦ ʧʦʣʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘ-
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ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʝʘʢʮʠʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠ-

ʩʪʝʤ, ʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʠ ʤʳʰʝʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʧʦʣʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʩʪʘ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ.  

ʉʦʛʣʘʩʥʦ ʦʩʥʦʚʥʳʤ ʧʦʣʦʞʝʥʠʷʤ 

ʪʝʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʉʫʜʘʢʦʚ 

ʂ.ɺ., 2000), ʫʚʝʣʠʯʝʥʠʝ ʩʠʣʳ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʧʨʷʞʝʥʠʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʚʠʜʝ ʫʤʝʥʴʰʝʥʠʷ ʩʚʦʙʦʜʳ ʝʝ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠ-

ʟʘ ʚʳʷʚʠʣʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʥʘʧʨʷʞʝʥʠʷ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠ ʚʳʧʦʣʥʝ-

ʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʩʪʘ ʫ ʞʝʥʱʠʥ: ʢʦʣʠʯʝ-

ʩʪʚʦ ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠ-

ʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʩʪʘʚʠʣʦ 

55, ʪʦʛʜʘ ʢʘʢ ʫ ʤʫʞʯʠʥ ï 14 (ʢʨʠʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ rÓ0,44 ʧʨʠ ʨ<0,05). ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʢʦʨ-

ʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʫ ʞʝʥʱʠʥ ʦʪ-

ʤʝʯʝʥʦ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʧʦʣʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʨ-

ʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʢʘʟʘʪʝʣʷ-

ʤʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʨʠʪʤʘ ʩʝʨʜʮʘ (r=0,56-

0,76), ʫ ʤʫʞʯʠʥ ʚʳʷʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʘ, 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ (r=0,55-

0,65).  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫ ʞʝʥ-

ʱʠʥ ʦʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʝʝ ʨʝʛʫʣʷʮʠʠ. ʋ ʧʣʦʚ-

ʮʦʚ, ʚʝʨʦʷʪʥʦ, ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘ-

ʤʠ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷ-

ʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʵʥʝʨʛʝʪʠʢʠ (ʟʘʧʘʩʳ 

ʛʣʠʢʦʛʝʥʘ ʠ ʢʨʝʘʪʠʥʬʦʩʬʘʪʘ, ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʦʚ ʛʣʠʢʦʣʠʟʘ ʠ ʢʨʝʘʪʠʥʬʦʩʬʦʢʠ-

ʥʘʟʥʦʡ ʨʝʘʢʮʠʠ). 

Заключение. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʨʝ-

ʥʠʨʦʚʦʯʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ 

ʨʘʟʥʦʛʦ ʧʦʣʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʤ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʜʣʷ ʧʣʦʚʮʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʩʧʝʮʠ-

ʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʩʨʝʜʥʠʝ ʜʠʩʪʘʥʮʠʠ, ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʧʨʘʞʥʝʥʠʡ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ ʥʘ ʨʘʟʚʠʪʠʝ ʤʦʱʥʦʩʪʠ ʠ ʝʤʢʦʩʪʠ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʘʥʘʵʨʦʙʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʥʘ ʩʧʝʮʠʘʣʴʥʦ-

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-

ʛʦ ʧʝʨʠʦʜʘ.  

ʋ ʞʝʥʱʠʥ ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ ʣʠʤʠʪʠʨʦʚʘʥʦ ʩʦʩʪʦʷʥʠʝʤ ʢʘʨ-

ʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʘʵʨʦʙʥʳʭ 

ʥʘʛʨʫʟʦʢ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ 

ʩʧʦʨʪʩʤʝʥʦʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʧʧʘʨʘʪʘ ʢʨʦʚʦʦʙ-

ʨʘʱʝʥʠʷ.  

ʃʀʊɽʈɸʊʋʈɸ 

1. ɹʨʝʩʣʘʚ, ʀ.ʉ. ɼʳʭʘʥʠʝ ʠ ʤʳʰʝʯ-

ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʩʧʦʨʪʝ / ʀ.ʉ. 

ɹʨʝʩʣʘʚ, ʅ.ʀ.ɺʦʣʢʦʚ, ʈ.ɺ.ʊʘʤʙʦʚʮʝʚʘ. ï 

ʄ.: ʉʦʚʝʪʩʢʠʡ ʩʧʦʨʪ, 2013. ï 336 ʩ. 

2. ɺʨʫʙʣʝʚʩʢʠʡ, ɽ.ʇ. ʇʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʩʧʦʨ-

ʪʘ / ɽ.ʇ. ɺʨʫʙʣʝʚʩʢʠʡ, ʀ.ɸ. ï ɻʨʝʮ. ï ʄʦ-

ʥʦʛʨʘʬʠʷ. ʉʤʦʣʝʥʩʢ: ʉɻɸʌʂʉʊ, 2008. ï 

147 ʩ. 

3. ʀʦʨʜʘʥʩʢʘʷ, ʌ.ɸ. ʄʫʞʯʠʥʘ ʠ 

ʞʝʥʱʠʥʘ ʚ ʩʧʦʨʪʝ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ: 

ʧʨʦʙʣʝʤʳ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ: [ʤʦʥʦ-

ʛʨʘʬʠʷ] / ʌ.ɸ. ʀʦʨʜʘʥʩʢʘʷ. ï ʄ.: ʉʦʚ. 

ʩʧʦʨʪ, 2012. ï 256 ʩ. 

4. ʂʠʩʝʣʝʚ, ɸ.ʈ. ʆʮʝʥʢʘ ʚʝʛʝʪʘʪʠʚ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʜʮʝʤ ʥʘ ʦʩʥʦʚʝ ʩʧʝʢ-

ʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯ-

ʥʦʛʦ ʨʠʪʤʘ / ɸ.ʈ. ʂʠʩʝʣʝʚ [ʠ ʜʨ.] // ʌʠʟʠʦ-

ʣʦʛʠʷ ʯʝʣʦʚʝʢʘ. ï 2005. ïʊ.31. ï ˉ 6. ï ʉ. 

37-43. 

5. ʃʠʩʠʮʠʥ, ɺ.ɺ.ʄʝʪʦʜʦʣʦʛʠʷ ʩʧʦʨ-

ʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʞʝʥʩʢʦʤ ʙʦʢʩʝ: ʤʦʥʦ-

ʛʨʘʬʠʷ / ɺ.ɺ. ʃʠʩʠʮʳʥ. ï ʄ.: ʃɽʅɸʅɼ, 

2017. ï 408 ʩ. 

6. ʇʣʘʪʦʥʦʚ, ɺ.ʅ. ɼʚʠʛʘʪʝʣʴʥʳʝ ʢʘ-

ʯʝʩʪʚʘ ʠ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʦʨʪʩʤʝ-

ʥʦʚ ʫʩʧʝʭʫ / ɺ.ʅ. ʇʣʘʪʦʥʦʚ. ï ʄ.: ʉʧʦʨʪ, 

2019. ï 656 ʩ.  

7. ʇʣʘʪʦʥʦʚ, ɺ.ʅ. ʉʧʦʨʪʠʚʥʦʝ ʧʣʘ-

ʚʘʥʠʝ: ʧʫʪʴ ʢ ʫʩʧʝʭʫ / ɺ.ʅ. ʇʣʘʪʦʥʦʚ. ï ʂ.: 



129 

 

ʆʣʠʤʧʠʡʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, 2012. ʂʥ. 2. ï 

544 ʩ. 

8. ʌʠʣʘʪʦʚʘ, ʆ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʕʭʦʂɻ-ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ / ʆ.ɺ. ʌʠʣʘʪʦʚʘ, ɺ.ʀ. 

ʏʫʨʩʠʥʘ //ʌʠʟʠʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ. ï 2016. ï 

ʊ. 42. ï  ̄5. ï ʉ.63-72. 

9. ʌʣʝʡʰʤʘʥ, ɸ.ʅ. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ 

ʨʠʪʤʘ ʩʝʨʜʮʘ ʠ ʤʝʜʣʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʝ-

ʤʦʜʠʥʘʤʠʢʠ: ʥʝʣʠʥʝʡʥʳʝ ʬʝʥʦʤʝʥʳ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ / ɸ.ʅ. ʌʣʝʡʰʤʘʥ. ï 

ʅʦʚʦʩʠʙʠʨʩʢ. ʉʆ ʈɸʅ, 2009. ï194 ʩ. 

10. Janssen, I. Skeletal muscle mass 

and distribution in 468 men and women aged 

18ï88 yr / I. Janssen [et al.] // J. Appl. Phys-

iol. ï 2000. ï Vol. 89. ï P. 81-88. 

11. Kenney, L.W. Physiology of sport 

and exercise / L.W. Kenney. J.H.Wilmore, 

D.L. Costill. ï Champaign; Human Kinetics, 

2012. ï 621 p. 

12. Lloyd, R. S. Age- and Sex-related 

Differences and Their implications for re-

sistance Exercise / R.S. Lloyd, A.D. Faigen-

baum // Essentials of strength training and 

conditioning / ed. by G.G. Haff, N.T. Triplett, 

[4th ed]. ï Champaign, IL: Human Kinetics, 

2016. ï P. 135-154. 

13. McKenzie, S. Endurance exercise 

training attenuates leucine oxidation and 

BCOAD activation during exercise in humans 

/ S. Mc Kenzie [et al.] // Am J Physiol Endo-

crinol Metab. ï 2000. ï  ̄ 278. ï ʈ. E580-

E587. 

14. Naughton, G. Physiological issues 

surrounding the performance of adolescent 

athletes / G. Naughton, N.J. Farpour-Lambert, 

J. Carlson [et al.] // Sports Med. ï 2000. ï 

Vol. 30(5). ï P. 309-325. 

15. Nimmo, M.A., Maughan R. J. The 

female athletes. In; Olympic textbook of sci-

ence in sport // Blackwell Sci. Publ, 2009. ï 

ʈ. 382-400. 

16. Russ, D.W. Sex differences in gly-

colysis during brief, intense isometric con-

tractions / D.W. Russ [et al.] // Muscle Nerve. 

ï 2005. ï N 32. ï ʈ. 647-655. 

17. Stone, M. N. Principles and prac-

tice of resistance training / M.N. Stone, M. 

Stone, W.A. Sounds. ï Champaign: Human 

kinetics. ï 2007. ï P. 259-276. 

18. Vanderburgh, P.M. Gender differ-

ences in muscular strength: An allometric 

model approach / P.M. Vanderburgh [et al.] // 

Biomed. Sci. Instrum. ï 1997. ï Vol. 33. ï P. 

100-105. 

19. Wilmore J.H. Physiology of sport 

and exercise / J.H. Wilmore, D.L. Costill. ï 

Champaign, IL: Human Kinetics, 2004. ï  

726 p. 

 

ʌʀɿʀʆʃʆɻʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʄʓʐɽʏʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʈʀ  

ɺʓʇʆʃʅɽʅʀʀ ʉʇɽʎʀɸʃʔʅʆʁ ʅɸɻʈʋɿʂʀ ʇʃʆɺʎɸʄʀ ʈɸɿʅʆɻʆ ʇʆʃɸ 

 

ʂʫʜʨʷ ʆ.ʅ., ɸʣʠʝʚ ɼ.ʌ.  

ʈʝʟʶʤʝ 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʝʘʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ 

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʠ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ 

ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʩʪʘ (ʪʝʩʪ 6*50). ʈʘʟʣʠʯʠʷ ʩʦʭʨʘ-

ʥʷʶʪʩʷ ʚ ʧʝʨʠʦʜ ʩʨʦʯʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɸʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʩʪʘ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ 

ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ, ʣʠʤʠʪʠʨʫʶʱʠʝ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʣʦʚʮʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʩʨʝʜʥʠʝ ʜʠʩʪʘʥʮʠʠ. ʋ ʞʝʥʱʠʥ ʦʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨ-

ʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʝʝ ʨʝʛʫʣʷʮʠʠ. ʋ ʧʣʦʚʮʦʚ ʨʦʩʪ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʠʤʠ-

ʪʠʨʦʚʘʥ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʘʥʘʵʨʦʙʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʥʦʛʦ ʧʦʣʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʩʧʝʮʠʬʠ-

ʯʝʩʢʠʤ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʣʦʚʮʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶ-

ʱʠʭʩʷ ʥʘ ʩʨʝʜʥʠʝ ʜʠʩʪʘʥʮʠʠ, ʥʘ ʩʧʝʮʠʘʣʴʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʥʘʧʨʘʚ-
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ʣʝʥʥʦʩʪʠ ʥʘ ʨʘʟʚʠʪʠʝ ʤʦʱʥʦʩʪʠ ʠ ʝʤʢʦʩʪʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʘʥʘʵʨʦʙʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ. ɼʣʷ ʞʝʥʱʠʥ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʘʵʨʦʙʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʧʧʘʨʘʪʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. 

 

PHYSIOLOGICAL SUPPORT OF MUSCULAR ACTIVITIES AT EXECUTION OF SPECIAL 

LOADS BY SWIMMERS OF DIFFERENT GENES 

 

Kudrya O.N., Aliev D.F. 

Summary 

 

The study revealed significant differences in the reaction of the cardiovascular and respirato-

ry systems, as well as in the energy supply of muscle activity of male and female athletes when per-

forming a special test (test 6*50). These differences persist during the emergency recovery period. 

An analysis of the correlation between the results of a special test and the indicators of the physio-

logical systems of the body made it possible to determine factors that limit the level of physical per-

formance of swimmers specializing in middle distances. In women, the main limiting factor in per-

forming specific loads is the state of the cardiorespiratory system and its regulation system. In 

swimmers, the increase in physical performance is limited, to a greater extent, by the capabilities of 

anaerobic energy supply mechanisms. When developing training programs for athletes of different 

sexes, the physiological mechanisms underlying the long-term adaptation to specific physical activi-

ties should be taken into account. In particular, for male swimmers specializing in middle distances, 

at the special preparatory stage of the preparatory period, it is advisable to increase the share of spe-

cial speed-strength exercises for developing the capacity and power of anaerobic processes. For 

women, the proportion of aerobic exercise in the training process should be increased to enhance 

the functionality of the heart-vascular system. 
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ʇʦʠʩʢ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʘʜʘʧʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ 

ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʦʣʦʛʠʠ [8]. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʯʝʤ ʫʥʠʚʝʨʩʘʣʴʥʝʡ ʨʦʣʴ ʜʘʥʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʪʝʤ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʦʟʦʣʦʛʠ-

ʯʝʩʢʠʭ ʝʜʠʥʠʮ ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʥʠʝʤ ʜʣʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʦʨʨʝʢʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʠ ʪʝʤ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʦʪʢʨʳ-

ʚʘʶʪʩʷ ʧʨʠ ʥʘʧʨʘʚʣʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʤʠʰʝʥʴ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʦʢʠʩ-

ʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ (ʆʉ) [2, 8, 15]. ʆʉ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʙʠʦʧʦʣʠ-
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ʤʝʨʦʚ, ʙʠʦʤʝʤʙʨʘʥ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʩʜʚʠ-

ʛʦʚ ʥʘ ʫʨʦʚʥʝ ʢʣʝʪʦʢ, ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʠʟʤʘ ʚ 

ʮʝʣʦʤ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʘʢʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʢʠʩʣʦʨʦʜʘ (ɸʄʂ), ʘ 

ʪʘʢʞʝ ʤʝʤʙʨʘʥʦ- ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʧʨʦ-

ʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʙʠʦʤʦʣʝʢʫʣ 

[9]. ʆʉ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʩʙʘʣʘʥ-

ʩʘ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʝʘʢʮʠʡ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ɸʄʂ, ʧʨʦʮʝʩʩʦʚ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴ-

ʥʦʛʦ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ 

(ʉʇʆʃ) ʠ ʘʥʪʠʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʤʳʭ ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝ-

ʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ (ɸʆɿ). ʆʉ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʘʟʚʠʪʠʷ ʩʠʥ-

ʜʨʦʤʘ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. ʇʦʚʨʝ-

ʞʜʝʥʠʝ ʤʝʤʙʨʘʥ ʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʝʣʣ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʜʠʩʬʫʥʢʮʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʦʩʥʦʚʦʡ ʤʝʪʘ-

ʙʦʣʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʚ ʦʨʛʘʥʠʟʤʝ [4].  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘ-

ʮʠʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʆʉ ʚʢʣʶʯʘʝʪʩʷ ʢʦʤ-

ʧʣʝʢʩ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ, 

ʦʨʛʘʥʥʦ-ʪʢʘʥʝʚʳʭ, ʩʠʩʪʝʤʥʳʭ, ʤʝʞʩʠ-

ʩʪʝʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʠ ʧʦʜʜʝʨ-

ʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ. ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʙʠʦʛʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʷʚʣʷʶʪʩʷ 

ʧʝʨʚʳʤʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʘʜʘʧʪʠʚʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ ʣʶʙʦʡ ʞʠʚʦʡ ʩʠʩʪʝʤʳ. ʅʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʚʷʟʘʥʘ ʩ ʠʭ ʫʯʘʩʪʠʝʤ ʚ ʨʝʛʫʣʷ-

ʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʘ ʙʝʣʢʦʚ ʨʝʧʘʨʘʮʠʠ, 

ʬʝʨʤʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ [5]. ʕʣʝʤʝʥʪʥʳʡ ʩʪʘʪʫʩ 

ʪʢʘʥʝʚʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʦʨʛʘʥʦʚ ʧʦʯʝʢ, 

ʪʦʥʢʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʪʦʣʩʪʦʛʦ 

ʢʠʰʝʯʥʠʢʘ (ɼʆʊʂ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʜ-

ʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘ-

ʥʠʟʤʘ ʧʨʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ ʥʝ 

ʥʘʰʣʠ ʜʦʣʞʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

[4, 13, 15]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʨʝʜʦʢʩ-ʟʘʚʠʩʠʤʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦ-

ʤʝʦʩʪʘʟʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦ-

ʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ.  

ʎʝʣʴ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʛʣʶʢʦʢʦʨʪʠ-

ʢʦʠʜ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ ʥʘ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʪʢʘʥʝʡ ʧʦ-

ʯʝʢ, ʪʦʥʢʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʪʦʣʩʪʦ-

ʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩ. 

Материал и методы исследова-

ний. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʘʤʮʘʭ 

ʢʨʳʩ ʣʠʥʠʠ ɺʠʩʪʘʨ, ʤʘʩʩʦʡ 250-300 ʛ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʨʘʚʠʣ ʛʫʤʘʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʞʠʚʦʪʥʳʤʠ 

ʩʦʛʣʘʩʥʦ çʂʦʥʚʝʥʮʠʠ ʧʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯ-

ʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝʣʝʡè, 

ʧʨʠʥʷʪʦʡ ʉʦʚʝʪʦʤ ɽʚʨʦʧʳ (Strasbourg, 

ʌʨʘʥʮʠʷ, 1986) ʠ ʜʠʨʝʢʪʠʚʦʡ ʩʦʚʝʪʘ 

86/609/ɽɽʉ ʦʪ 24.11.1986 çʇʦ ʩʦʛʣʘʩʦʚʘ-

ʥʠʶ ʟʘʢʦʥʦʚ, ʧʨʘʚʠʣ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʩʧʦʨʷʞʝʥʠʡ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʟʘʱʠʪʳ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʮʝʣʷʭè ʩ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚ ʧʦʜ ʵʬʠʨʥʳʤ ʠʥʛʘʣʷʮʠʦʥʥʳʤ 

ʥʘʨʢʦʟʦʤ ʠ ʚʳʚʝʜʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʧʝʨʝʜʦʟʠʨʦʚʢʦʡ ʜʠʵʪʠʣʦʚʦʛʦ 

ʵʬʠʨʘ.  

ʂʨʳʩ ʨʘʩʧʨʝʜʝʣʷʣʠ ʚ 4 ʛʨʫʧʧʳ: ʠʥ-

ʪʘʢʪʥʘʷ, ʢʦʥʪʨʦʣʴʥʘʷ ʠ 2 ʛʨʫʧʧʳ ʩʨʘʚʥʝ-

ʥʠʷ (ɻʉ), ʧʦ 10 ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ. ɺʩʝʭ ʞʠ-

ʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʠʚʘʨʠʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʚʦʜʝ ʠ 

ʢʦʨʤʫ. ʂʨʳʩʘʤ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʙʝʠʭ ɻʉ 

ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ ʚʚʦʜʠʣʠ 

ʚʦʜʥʫʶ ʩʫʩʧʝʥʟʠʶ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʛʣʶʢʦ-

ʢʦʨʪʠʢʦʠʜʘ çʇʨʝʜʥʠʟʦʣʦʥ ʅʠʢʦʤʝʜè 

(çʅʠʢʦʤʝʜ ɸʚʩʪʨʠʷ ɻʤʙʍè, ʃʠʥʮ, ɸʚ-

ʩʪʨʠʷ)  ʚ ʜʦʟʝ 50 ʤʛ/ʢʛ ʩ ʧʦʤʦʱʴʶ ʚʥʫʪʨʠ-

ʞʝʣʫʜʦʯʥʦʛʦ ʟʦʥʜʘ, ʠʥʠʮʠʠʨʫʷ ʫ ʥʠʭ ʨʘʟ-

ʚʠʪʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ [3]. ɼʣʷ ʯʠ-

ʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʤʘ-

ʥʠʧʫʣʷʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʦʨʛʘ-

ʥʠʟʤ ʚʝʱʝʩʪʚ, ʢʨʳʩʘʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ (1 ɻʉ) ʯʝʨʝʟ ʪʨʠ ʯʘʩʘ ʧʦʩʣʝ 

ʧʨʝʜʥʠʟʦʣʦʥʘ ʚʚʦʜʠʣʠ 0,2 ʤʣ ʚʦʜʦʧʨʦʚʦʜ-

ʥʦʡ ʚʦʜʳ. ɾʠʚʦʪʥʳʝ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʨʘʚ-

ʥʝʥʠʷ (2 ɻʉ) ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ ʧʦʣʫ-

ʯʘʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪ çʊʠʦʬʘʥè (ɸʩʩʦʮʠʘʮʠʷ 

çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʥʪʠʦʢʩʠʜʘʥ-

ʪʦʚè, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ) (ʚ ʜʦʟʝ ʜʝʡ-

ʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 100 ʤʛ/ʢʛ ʤʘʩʩʳ), 

ʨʘʩʪʚʦʨʝʥʥʳʡ ʚ 0,2 ʤʣ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩ-

ʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ çʕʌʂʆè ʪʦʨʛʦʚʦʡ 
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ʤʘʨʢʠ çAltero Goldenè. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

çʊʠʦʬʘʥè ï ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʡ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪ, ʢʨʳʩʘʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʩʣʝ 

ʧʨʠʝʤʘ ʧʨʝʜʥʠʟʦʣʦʥʘ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ 

ʚʚʦʜʠʣʠ ʪʦʣʴʢʦ ʨʘʩʪʚʦʨʠʪʝʣʴ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʘ ï ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ (0,2 ʤʣ).  

ʅʘ 15 ʩʫʪʢʠ ʞʠʚʦʪʥʳʭ ʚʳʚʦʜʠʣʠ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʤʝʥʪ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʪʢʘʥʝʡ ʫ ʢʨʳʩ ʚʩʝʭ ʛʨʫʧʧ ʟʘ-

ʙʠʨʘʣʠ ʨʘʚʥʳʝ ʬʨʘʛʤʝʥʪʳ ʪʦʱʝʡ ʢʠʰʢʠ 

(ʊʂ), ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯ-

ʥʠʢʘ (ɼʆʊʂ) ʠ ʣʝʚʦʡ ʧʦʯʢʠ ʤʘʩʩʦʡ 3-5 ʛ. 

ʇʦʩʣʝ ʟʘʙʦʨʘ ʦʙʨʘʟʮʦʚ, ʫʜʘʣʝʥʠʷ ʢʨʦʚʠ ʠ 

ʦʯʠʱʝʥʠʷ ʦʪ ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʙʠ-

ʦʧʪʘʪʳ ʫʢʘʟʘʥʥʳʭ ʪʢʘʥʝʡ ʚʟʚʝʰʠʚʘʣʠ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ 5 ʤʛ, ʧʦʤʝʱʘʣʠ ʚ ʛʝʨʤʝʪʠʯ-

ʥʫʶ ʧʣʘʩʪʠʢʦʚʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʧʦʩʫʜʫ ʠ 

ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ï 18 Áʉ. ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʧʦ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʮʝʣʴʶ 

ʧʝʨʝʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʨʘʩ-

ʪʚʦʨʝʥʥʫʶ ʬʦʨʤʫ, ʫʜʦʙʥʫʶ ʜʣʷ ʚʚʦʜʘ ʚ 

ʩʧʝʢʪʨʦʤʝʪʨ. ʈʘʩʪʚʦʨʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʨʦʙ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ ʧʨʠ ʦʪʢʨʳʪʦʤ ʘʚʪʦʢʣʘʚ-

ʥʦʤ ʨʘʟʣʦʞʝʥʠʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʪʘʪʫʩʘ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤ-

ʥʦ-ʵʤʠʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʩʧʝʢʪʨʦʤʝʪʨ 

çOPTIMAè, ʰʠʬʨ ʤʝʪʦʜʠʢʠ ʂʍɸ: ʄʋʂ 

4.1.1482-03). ʀʩʧʦʣʴʟʫʝʤʘʷ ʤʝʪʦʜʠʢʘ ʦʩ-

ʥʦʚʘʥʘ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʢʠʩʣʦʪʥʦʡ, çʤʦʢ-

ʨʦʡè ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʦʙ ʠʩʩʣʝʜʫʝʤʳʭ 

ʙʠʦʩʫʙʩʪʨʘʪʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʝʝ ʘʥʘʣʠʟʝ 

ʥʘ ʪʨʝʙʫʝʤʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʤʝʪʦ-

ʜʦʤ ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʚʦʟ-

ʙʫʞʜʝʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʠʥʜʫʢʪʠʚʥʦ 

ʩʚʷʟʘʥʥʦʡ ʘʨʛʦʥʦʚʦʡ ʧʣʘʟʤʳ. ɺ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʩʣʝ-

ʜʫʶʱʠʭ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: Na, K, Ca, 

Mg, Fe, Zn ʠ Cu. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʘ-

ʪʳʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴ-

ʶʜʝʥʪʘ ʠ U-ʢʨʠʪʝʨʠʷ ʄʘʥʥʘïʋʠʪʥʠ. ʉʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʟ-

ʣʠʯʠʷ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʨÒ 0,05. 

Результаты исследований. ʂʨʦʚʴ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʥʫʪʨʝʥʥʝʡ 

ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʧʦʜʜʝʨʞʘ-

ʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʩʪʦʷʥʩʪʚʘ ʝʝ ʩʦʩʪʘ-

ʚʘ [10]. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ 

ʩʪʘʪʫʩʘ ʧʣʘʟʤʳ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʠʩʩʣʝʜʫ-

ʝʤʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʧʨʠʚʦʜʠʪ 

ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ (ʊʘʙʣ. 1).

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʨʳʩ (ppm) 

ɻʨʫʧʧʳ  

ʞʠʚʦʪʥʳʭ 

Na K Ca Mg Fe Zn Cu 

ʀʥʪʘʢʪʥʘʷ 3064,00Ñ 

267,24 

84,20Ñ 

2,24 

108,83Ñ 

7,72 

19,33Ñ 

0,66 

4,94Ñ 

0,33 

1,48Ñ 

0,08 

1,50Ñ 

0,09 

1 ɻʉ 2253,00Ñ 

233,17* 

95,77Ñ 

6,55 

89,60Ñ 

4,27* 

17,63Ñ 

0,26* 

3,00Ñ 

0,11* 

1,15Ñ 

0,01* 

2,11Ñ 

0,93 

2 ɻʉ 2891,67Ñ 

256,55 

81,93Ñ 

4,07 

103,73Ñ 

5,21** 

18,90Ñ 

0,44** 

5,01Ñ 

1,27 

1,38Ñ 

0,05** 

1,46Ñ 

0,20 

ʂʦʥʪʨʦʣʴʥʘʷ 2304,25Ñ 

252,68 

91,50Ñ 

3,28 

110,20Ñ 

9,88 

16,78Ñ 

0,49 

2,49Ñ 

0,59 

1,30Ñ 

0,44 

1,99Ñ 

0,62 

ʇʨʠʤʝʯʘʥʠʝ (ʟʜʝʩʴ ʠ ʚ ʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ): * ï ʦʪʣʠʯʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʳʩ I ɻʉ ʦʪ ʟʥʘʯʝʥʠʡ 

ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ; ** - ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʦʪʥʳʭ I ʠ II ɻʉ; ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʞʠʚʦʪʥʳʭ I ɻʉ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ (ʨ¢0,05) 

 

ɺ ʦʙʨʘʟʮʘʭ ʧʣʘʟʤʳ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

1 ɻʉ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʧʦʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ Na, Ca, Mg, Fe ʠ 

Zn ʠ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʂ ʠ Cu. ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʥʘʙʣʶʜʘ-

ʣʘʩʴ ʠ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ 

ʩʜʚʠʛʘʭ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʫʩʣʦʚʠʷʭ ʛʣʶʢʦʢʦʨ-

ʪʠʢʦʠʜ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʘ çʊʠʦ-
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ʬʘʥè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʢʦʨʨʝʢʮʠʠ ʚʦʟʥʠʢ-

ʰʝʛʦ ʠʦʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ. ʊʘʢ, ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʢʨʳʩ 2 ɻʉ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʜʦʩʪʦ-

ʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Ca, Mg ʠ 

Zn, ʘ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʷ ʧʨʠʙʣʠʞʝʥʠʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʦʩʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʢ ʟʥʘʯʝʥʠʷʤ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʣʝʢʪʨʦʣʠʪʥʳʡ 

ʩʦʩʪʘʚ ʧʣʘʟʤʳ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ 

ʦʨʛʘʥʠʟʤʘ, ʚʳʟʳʚʘʣʦ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ 

ʙʠʦʵʣʝʤʝʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʦʚ, ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʝʛʦ ʨʝʛʫʣʷʮʠʠ 

ï ʢʠʰʝʯʥʠʢʝ ʠ ʧʦʯʢʘʭ. 

ʉʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʪʢʘʥʷʭ ʩʪʝʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʞʠ-

ʚʦʪʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʪʢʘʥʷʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩ (ppm) 

ɻʨʫʧʧʳ  

ʞʠʚʦʪʥʳʭ 

Na K Ca Mg Fe Zn Cu 

ʀʥʪʘʢʪʥʘʷ 918,67Ñ 

46,55 

3375,67Ñ 

73,10 

183,25Ñ 

7,63 

249,01Ñ 

7,23 

48,67Ñ 

1,86 

24,33Ñ 

0,34 

1,20Ñ 

0,17 

1 ɻʉ 1327,00Ñ 

71,95* 

3594,75Ñ 

88,54 

156,33Ñ 

8,17* 

277,33Ñ 

11,17* 

44,25Ñ 

1,83 

29,25Ñ 

1,22* 

2,25Ñ 

0,15* 

2 ɻʉ 1100,00Ñ 

29,04** 

3482,60Ñ 

15,96 

173,80Ñ 

8,27 

256,13Ñ 

12,12 

49,40Ñ 

2,15 

26,20Ñ 

1,08 

1,48Ñ 

0,21** 

ʂʦʥʪʨʦʣʴ

ʥʘʷ 

1298,50Ñ 

52,6 

3796,50Ñ 

52,68 

187,75Ñ 

10,22 

264,20Ñ 

10,96 

39,75Ñ 

2,44 

28,75Ñ 

0,73 

1,98Ñ 

0,14 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝ-

ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ Na ʚ ʪʢʘʥʷʭ ʩʪʝʥʢʠ 

ʦʪʜʝʣʘ ɾʂʊ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘʪʨʠʡ ʷʚ-

ʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʥʝʢʣʝʪʦʯʥʳʤ ʢʘʪʠʦʥʦʤ, 

ʧʦʚʳʰʝʥʥʦʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʘ ʬʦʥʝ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʙʚʦʜʥʝʥʠʝ ʪʢʘʥʝʚʳʭ 

ʩʪʨʫʢʪʫʨ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ, ʚʝʨʦʷʪʥʦ, 

ʥʘʨʫʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʬʫʥʢʮʠʠ ʚ ʪʦʥ-

ʢʦʤ ʢʠʰʝʯʥʠʢʝ.  

ʋʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʉʘ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʪʦʱʝʡ ʢʠʰʢʠ ʞʠʚʦʪʥʳʭ 

1 ɻʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʙʨʘʟ-

ʮʘʤʠ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ. ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘ-

ʤʠʢʘ ʦʪʤʝʯʝʥʘ ʠ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. ʋʢʘʟʘʥ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ 

ʘʜʩʦʨʙʮʠʷ ʉʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʢʩʠ-

ʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ ʩʦʚʤʝʩʪʥʦ ʩ 

ʬʦʩʬʘʪʘʤʠ, ʚʩʘʩʳʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦ-

ʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩ-

ʬʘʪʘʟʳ. ʉʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʬʝʨʤʝʥʪʘ ʧʨʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ ʚ ʵʥ-

ʪʝʨʦʮʠʪʘʭ ʢʠʰʝʯʥʠʢʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘ-

ʥʝʝ ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [12, 13]. 

ɼʝʬʠʮʠʪ ʢʘʣʴʮʠʷ, ʚʦʟʤʦʞʥʦ, ʪʘʢʞʝ ʩʚʷʟʘʥ 

ʩ ʧʨʷʤʳʤ ʚʣʠʷʥʠʝʤ ɸʄʂ ʥʘ ʛʣʠʢʦʢʘʣʠʢʩ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚ ʥʝʤ ʩʦʜʝʨʞʘ-

ʥʠʷ ʉʘ-ʩʚʷʟʳʚʘʶʱʠʭ ʙʝʣʢʦʚ [11]. 

ʋ ʢʨʳʩ, ʜʣʠʪʝʣʴʥʦ ʧʦʣʫʯʘʚʰʠʭ 

ʧʨʝʜʥʠʟʦʣʦʥ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ Mg ʚ ʪʦʥʢʦʤ ʦʪʜʝʣʝ ɾʂʊ. ʆʜʥʘ-

ʢʦ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ 

ʵʣʝʤʝʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʘʩʴ. ʋʯʠʪʳ-

ʚʘʷ ʢʦʥʢʫʨʝʥʪʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʦʨ-

ʛʘʥʠʟʤʝ ʤʝʞʜʫ Mg ʠ ʉʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ Mg ʧʨʦ-

ʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʉʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ Mg 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʜʠʩʪʘʣʴ-

ʥʦʤ ʦʪʜʝʣʝ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʛʜʝ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ. ʀʭ 

ʩʦʜʝʨʞʘʥʠʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʤʠʢʨʦʙʠʦʮʝ-

ʥʦʟʦʤ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. ɺʝʨʦʷʪʥʦ, ʜʠʩ-

ʙʘʢʪʝʨʠʦʟ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʦʢʠʩʣʠʪʝʣʴʥʳʤ 

ʩʪʨʝʩʩʦʤ [13] ʠ ʥʘʨʘʩʪʘʶʱʠʡ ʛʠʧʦʚʠʪʘʤʠ-

ʥʦʟ [14], ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦ-

ʨʦʤ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʥʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʜʝʨ-

ʞʘʥʠʝ ʉu ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʢʨʳʩ 1 ɻʉ 

ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʦ ʪʘʢʦʚʦʝ ʫ ʠʥʪʘʢʪ-

ʥʭr ʞʠʚʦʪʥʳʭ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʉu ʘʜʩʦʨʙʠʨʫʝʪʩʷ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʚ ʞʝʣʫʜʢʝ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɸʄʂ ʫʩʠʣʠʚʘʝʪʩʷ ʝʝ 

ʵʢʩʢʨʝʮʠʷ ʚ ʵʪʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ. ʀʟ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʦʨ-

ʛʘʥʠʟʤ ʉu ʚʳʚʦʜʠʪʩʷ ʩ ʢʘʣʦʤ. ʀʟ ʦʙʱʝʛʦ 
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ʢʦʣʠʯʝʩʪʚʘ ʵʚʘʢʫʠʨʫʝʤʦʡ ʉu ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʚʩʦʩʘʚʰʝʡʩʷ, ʦʩʪʘʚʰʘʷʩʷ 

ï ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʳʜʝʣʝʥ-

ʥʦʡ ʩ ʞʝʣʯʴʶ ʠ ʢʠʰʝʯʥʳʤ ʩʝʢʨʝʪʦʤ [1, 

13]. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʜʝ-

ʧʦ ʉu ʷʚʣʷʝʪʩʷ ʧʝʯʝʥʴ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ, ʯʪʦ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʯʝʥʠ 

ɸʄʂ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʳʭʦʜ 

ʵʪʦʛʦ ʢʘʪʠʦʥʘ ʠʟ ʜʝʧʦ ʥʘ ʬʦʥʝ ʥʘʨʫʰʝʥʠʷ 

ʨʝʜʦʢʩ-ʛʦʤʝʦʩʪʘʟʘ [2]. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ 

ʵʪʠ ʧʨʦʮʝʩʩʳ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʠ ʢ ʧʦʚʳʰʝ-

ʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉu ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. 

ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʦʪʜʝʣʝ ɾʂʊ ʢʨʳʩ, 

ʜʣʠʪʝʣʴʥʦ ʧʦʣʫʯʘʚʰʠʭ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ, 

ʩʦʜʝʨʞʘʥʠʝ Zn ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʠʥʪʘʢʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʢʨʳʩ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʘ ʩʥʠʟʠʣʘʩʴ. ɺ ʧʫʙ-

ʣʠʢʘʮʠʠ ɸʚʮʳʥʘ ɸ.ʇ. ʠ ʜʨ. (1991) [1] ʧʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʦʨʛʘʥʦʤ ʚʩʘʩʳʚʘʥʠʷ 

Zn ʷʚʣʷʝʪʩʷ ʧʦʜʚʟʜʦʰʥʘʷ ʢʠʰʢʘ, ʛʜʝ ʘʜ-

ʩʦʨʙʠʨʫʝʪʩʷ ʜʦ 60 %, ʘ ʚ ʪʦʱʝʡ ʢʠʰʢʝ ï ʜʦ 

30 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʩʦʩʘʚʰʝʛʦʩʷ 

ʵʣʝʤʝʥʪʘ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ Zn ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʧʨʠ ʩʣʫʱʠʚʘʥʠʠ ʵʧʠʪʝʣʠʷ, ʘ ʧʨʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʢʠʰʝʯʥʠʢʝ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʵʥʜʦʛʝʥʥʦʛʦ 

ʤʝʜʠʘʪʦʨʘ ʀʃ-1 ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ Zn ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʥʘʢʦʧ-

ʣʝʥʠʝ ʚ ʧʝʯʝʥʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʘ 

çʊʠʦʬʘʥè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠʙʣʠʞʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʪʢʘʥʷʭ ʪʦʱʝʡ ʢʠʰʢʠ ʢ ʟʥʘʯʝʥʠʷʤ 

ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ 

ʩʦʜʝʨʞʘʥʠʷ Na ʠ Cu.  

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷʤ, ʨʘʟʚʠʪʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚʦ 

ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʜʠʩʙʘʣʘʥʩʦʤ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʙʠʦʵʣʝʤʝʥʪʳ ʚʣʠ-

ʷʶʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʢʣʶʯʝʚʳʭ ʬʝʨ-

ʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ 

[12, 13]. 

 ʊʦʣʩʪʳʡ ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ ʫʯʘʩʪʚʫ-

ʝʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘ-

ʟʘ ʦʨʛʘʥʠʟʤʘ, ʘ ʝʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʘʷ ʤʠʢ-

ʨʦʬʣʦʨʘ ʧʨʠ ʵʪʦʤ ʚʦ ʤʥʦʛʦʤ ʚʣʠʷʝʪ ʥʘ 

ʚʩʘʩʳʚʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʀʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʦʮʝʥʢʘ ʵʣʝʤʝʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʪʝʨʤʠ-

ʥʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ    

ɻʂʆʉ [13]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʙʠʦʵʣʝʤʝʥʪ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʛʦʤʦʛʝʥʘʪʦʚ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪ-

ʜʝʣʘ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩ 1 ɻʉ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʠʦʥʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Fe, ʫʨʦʚʝʥʴ ʢʦʪʦ-

ʨʦʛʦ ʠʤʝʣ ʣʠʰʴ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ 

(ʊʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʪʢʘʥʷʭ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩ 

(ppm) 

ɻʨʫʧʧʳ  

ʞʠʚʦʪʥʳʭ 

Na K Ca Mg Fe Zn Cu 

ʀʥʪʘʢʪʥʘʷ 723,67Ñ 

87,24 

3059,60Ñ 

92,04 

307,00Ñ 

12,76 

141,02Ñ 

7,69 

35,02Ñ 

2,10 

27,33Ñ 

1,03 

1,47Ñ 

0,48 

1 ɻʉ 1133,67Ñ 

54,14* 

3566,33Ñ 

107,59* 

345,67Ñ 

7,38* 

265,67Ñ 

20,69* 

38,00Ñ 

1,03 

37,00Ñ 

1,38* 

3,06Ñ 

0,62* 

2 ɻʉ 811,00Ñ 

73,46** 

3114,50Ñ 

117,56** 

311,25Ñ 

9,49** 

148,43Ñ 

5,01** 

39,11Ñ 

3,50 

30,20Ñ 

0,77** 

1,98Ñ 

0,34 

ʂʦʥʪʨʦʣʴ

ʥʘʷ 

1055,00Ñ 

94,88 

3424,33Ñ 

97,58 

340,40Ñ 

13,50 

257,60Ñ 

12,31 

40,75Ñ 

4,15 

47,25Ñ 

1,46 

2,96Ñ 

0,38 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ɻʂʆʉ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʩʪʨʫʢʪʫʨ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ ɼʆʊʂ [10], ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʠʰʝʯ-

ʥʦʛʦ ʙʘʨʴʝʨʘ [12] ʠ ʤʘʩʩʠʚʥʦʝ ʚʩʘʩʳʚʘʥʠʝ 

ʢʠʰʝʯʥʳʭ ʵʥʜʦʪʦʢʩʠʥʦʚ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ 

ʩʧʦʩʦʙʥʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʤʦʥʦʥʫʢʣʝʘʨʥʳʝ 

ʢʣʝʪʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʦʡ 

ʩʪʝʥʢʠ. ʆʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʩʠʣʝʥʥʦ ʚʳ-

ʨʘʙʘʪʳʚʘʶʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʥʪʝʨʣʝʡ-

ʢʠʥʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʥʝʦʙʨʘʪʠʤʫʶ 

ʠʥʘʢʪʠʚʘʮʠʶ ʬʝʨʤʝʥʪʦʚ, ʩʪʨʫʢʪʫʨʥʫʶ ʧʝ-

ʨʝʩʪʨʦʡʢʫ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʠʟʤʝʥʝʥʠʝ 

ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʧʣʦʪʴ ʜʦ ʛʠʙʝʣʠ ʢʣʝ-
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ʪʦʢ. ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʩʦʧʨʷʞʝʥʦ ʩ ʥʘʨʫʰʝ-

ʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʩʚʷ-

ʟʠ ʩ ʯʝʤ ʚ ʦʨʛʘʥʠʟʤʝ ʚʦʟʥʠʢʘʝʪ ʜʝʬʠʮʠʪ 

ʙʠʦʵʣʝʤʝʥʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪ-

ʩʷ ʩ ʜʘʥʥʳʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʨʘʥʝʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ ʧʨʠ ɻʂʆʉ. ɹʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ 1 ɻʉ ʫʨʦʚʝʥʴ ʘʙ-

ʩʦʨʙʮʠʠ ʚʩʝʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʰʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʢʨʳʩ ʠʥʪʘʢʪʥʦʡ 

ʛʨʫʧʧʳ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʦʪʜʝʣ 

ʢʠʰʝʯʥʠʢʘ, ʥʘʨʷʜʫ ʩ ʧʦʯʢʘʤʠ, ʠʛʨʘʝʪ ʢʣʶ-

ʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʚʦʜʥʦ-ʠʦʥʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘʥʠʟʤʘ, ʧʦʚʳʰʝʥʠʝ ʘʙʩʦʨʙ-

ʮʠʠ ʠʦʥʦʚ Na ʠ K, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʭ ʩʦ-

ʜʝʨʞʘʥʠʷ ʚ ʦʙʨʘʟʮʘʭ ʪʢʘʥʝʡ ɼʆʊʂ, ʩ 

ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʜʜʝʨʞʠʚʘʥʠʝ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʩʘʩʳʚʘ-

ʥʠʝ Ca ʠ Mg ʚ ʵʪʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʟ ʟʘ-

ʪʨʘʪ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʢʘʥʘʣʳ. ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʘʙʩʦʨʙʮʠʠ Ca ʠ Mg ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ 

ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʵʪʠʭ ʠʦʥʦʚ ʚ ʦʨʛʘʥʠʟʤ ʧʨʠ ʩʥʠ-

ʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʥʝʨʛʦʟʘʚʠʩʠʤʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʜʨʫʛʠʭ ʦʪʜʝʣʘʭ ɾʂʊ, ʘ ʪʘʢʞʝ 

ʨʝʘʙʩʦʨʙʮʠʠ ʚ ʥʝʬʨʦʥʝ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʪʦʣʩʪʳʡ ʢʠʰʝʯʥʠʢ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʦʨʛʘʥʦʤ ʚʩʘʩʳʚʘʥʠʷ Ca, ʧʦʚʳʰʝʥʠʝ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʘʙʩʦʨʙʮʠʠ ʵʪʦʛʦ ʠʦʥʘ ʧʨʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦ-

ʚʘʪʴ ʘʢʪʠʚʘʮʠʶ Ca-ʟʘʚʠʩʠʤʳʭ ʧʨʦʪʝʦ- ʠ 

ʣʠʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʝ, ʢʦʪʦ-

ʨʳʝ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʉʇʆʃ. 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ɼʆʊʂ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʠʭ ʠʟ ʪʢʘ-

ʥʝʚʳʭ ʜʝʧʦ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ 

ʢʦʣʦʥʦʮʠʪʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʝ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʦʣʩʪʳʡ ʦʪʜʝʣ ʢʠ-

ʰʝʯʥʠʢʘ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʬʝʨʤʝʥʪʘ-

ʪʠʚʥʦʛʦ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ, ʧʦʵʪʦʤʫ 

ʩʝʢʨʝʮʠʷ ʜʘʥʥʳʭ ʢʘʪʠʦʥʦʚ ʥʝ ʩʚʷʟʘʥʘ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʭ ʫʯʘʩʪʠʷ ʚ ʩʠʥʪʝʟʝ ʧʠ-

ʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʩʝʢʨʝʮʠʷ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʚʢʣʶ-

ʯʝʥʠʝʤ ʠʭ ʚ ʩʦʩʪʘʚ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʬʝʨ-

ʤʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʂɸʊ ʠ 

ʉʆɼ. 

ɸʥʘʣʠʟ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʦʙʨʘʟʮʦʚ ɼʆʂʊ ʞʠʚʦʪʥʳʭ 2 ɻʉ, 

ʧʦʣʫʯʘʚʰʠʭ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ʧʨʝʜʥʠʟʦʣʦʥʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪ çʊʠʦʬʘʥè, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʩʝʛʤʝʥʪʝ ɾʂʊ. ʕʪʦ 

ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʪʢʘʥʷʭ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ 

ʧʨʠʙʣʠʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ. 

ʀʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʪʢʘʥʝʡ ʧʦʯʢʠ ʢʨʳʩ 1 ɻʉ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʤʘʢʨʦ- ʠ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʊʘʙʣ. 4) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʟʥʘʯʝʥʠʡ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

 

ʊʘʙʣʠʮʘ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʪʢʘʥʷʭ ʧʦʯʢʠ ʢʨʳʩ (ppm) 

ɻʨʫʧʧʳ  

ʞʠʚʦʪʥʳʭ 

Na K Ca Mg Fe Zn Cu 

ʀʥʪʘʢʪʥʘʷ 1398,75Ñ 

25,12 

3236,50Ñ 

24,39 

30,75Ñ 

2,24 

155,67Ñ 

5,86 

33,50Ñ 

8,54 

18,00Ñ 

1,54 

7,65Ñ 

0,44 

1 ɻʉ 1272,33Ñ 

27,93* 

2632,33Ñ 

19,66* 

20,33Ñ 

1,38* 

141,02Ñ 

0,69* 

84,00Ñ 

10,73* 

26,00Ñ 

0,49* 

10,03Ñ 

1,10 

2 ɻʉ 1326,25Ñ 

31,22 

3061,40Ñ 

33,27** 

28,20Ñ 

6,73 

145,20Ñ 

3,81 

48,00Ñ 

3,85** 

21,50Ñ 

0,98** 

7,90Ñ 

1,17 

ʂʦʥʪʨʦʣʴʥʘʷ 1296,40Ñ 

24,04 

2502,25Ñ 

30,24 

16,50Ñ 

9,51 

138,43Ñ 

5,01 

88,00Ñ 

4,14 

27,00Ñ 

0,69 

10,40Ñ 

1,90 
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ɺ ʥʘʰʠʭ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʦʥʦʫʨʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʢʨʳʩ, 

ʜʣʠʪʝʣʴʥʦ ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʜʥʠʟʦʣʦʥ, ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʩʥʠʞʝʥʠʝ ʬʦʥʦʚʦʡ ʵʢʩʢʨʝʮʠʠ ʩ 

ʤʦʯʦʡ Na ʠ K ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ 

ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʵʪʦ ʤʦʛʣʦ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʩʥʠʞʝʥʠ-

ʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʟʘʛʨʫʟʢʠ ʥʝʬʨʦʥʦʚ, 

ʪʘʢ ʠ ʥʘʨʫʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-

ʨʝʘʙʩʦʨʙʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʘʥʘʣʴʮʘʭ 

[7]. ʆʙʥʘʨʫʞʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʦʥʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʪʢʘʥʝʡ ʧʦʯʢʠ, ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦ- ʠ 

ʠʦʥʦʫʨʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʡ ʠ ʠʟʤʝʥʝʥʠʝ 

ʠʦʥʦ-ʦʩʤʦʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʟʤʳ 

ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ, ʜʣʠʪʝʣʴʥʦ ʧʦʣʫʯʘʚʰʠʭ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ, ʤʦʛʫʪ ʦʙʲʷʩʥʷʪʴʩʷ ʧʦ-

ʚʨʝʞʜʝʥʠʝʤ ʢʣʝʪʦʢ ʠ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʧʘʨʝʥʭʠʤʳ ʧʦʯʝʢ ʧʨʝʠʤʫʱʝʩʪʚʝʥ-

ʥʦ ʘʢʪʠʚʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ ʢʠʩʣʦʨʦʜʘ 

ʧʨʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ.  

ʇʦʚʳʰʝʥʠʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟ-

ʮʘʭ ʧʦʯʢʠ ʩʦʜʝʨʞʘʥʠʷ Fe, Zn ʠ Cu ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʵʪʠ 

ʵʣʝʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ 

ʤʦʣʝʢʫʣ ʢʣʶʯʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ï ʢʘʪʘʣʘʟʳ ʠ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ, ʘʜʘʧʪʠʚʥʦʝ ʧʦʚʳ-

ʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠ/ʠʣʠ ʩʠʥʪʝʟʘ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʪʚʝʪ ʥʘ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡ-

ʩʪʚʠʝ ɸʄʂ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʩʚʦʙʦʜʥʦ-

ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʚʠʪʠʠ ʥʝʬʨʦ-

ʧʘʪʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʨʨʝʢʮʠʝʡ ʛʦʤʝʦ-

ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ 

ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʝʢ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

çʊʠʦʬʘʥè.  

Заключение. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠ ɻʂʆʉ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ ʠʟʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʣʘʟʤʳ ʢʨʦʚʠ, ʪʢʘʥʝʡ ʪʦʥʢʦʛʦ, 

ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ 

ʧʦʯʝʢ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʝʜʦʢʩ-

ʟʘʚʠʩʠʤʦʛʦ ʥʘʨʫʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʦʙʤʝʥʘ.  

ʇʨʠ ʩʦʯʝʪʘʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘ çʊʠʦ-

ʬʘʥè ʦʪʤʝʯʘʝʪʩʷ ʢʦʨʨʝʢʮʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʣʘʟʤʳ 

ʢʨʦʚʠ, ʪʢʘʥʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʦʨʛʘʥʦʚ ʠ ʠʭ 

ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʟʥʘʯʝʥʠʷʤ ʠʥʪʘʢʪʥʳʭ 

ʢʨʳʩ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʨʘʙʦʪʝ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʪʝ-

ʪʠʯʝʩʢʦʛʦ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʧʦʣʠʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ çʊʠʦʬʘʥè ʥʘ 

ʬʦʥʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʦʧʪʠʤʠʟʠʨʫʝʪ 

ʧʨʦʮʝʩʩʳ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʧʝʨʝʢʠʩ-

ʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ 

ʪʢʘʥʝʚʳʭ ʢʦʤʧʘʨʪʤʝʥʪʘʭ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʨʝʛʫʣʷʮʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ 

ʦʨʛʘʥʠʟʤʘ. 

ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʚ ʵʢʩ-

ʧʝʨʠʤʝʥʪʝ, ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʠʟʥʘʪʴ ʚʘʞʥʫʶ 

ʨʦʣʴ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʥʘʨʫʰʝʥʠʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʯʝʢ, ʪʦʥʢʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʪʦʣ-

ʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʜ-

ʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘ-

ʥʠʟʤʘ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʘ çʊʠʦ-

ʬʘʥè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝ-

ʥʠʷ ʨʝʜʦʢʩ-ʟʘʚʠʩʠʤʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʥʘʨʫʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʚ 

ʫʩʣʦʚʠʷʭ ʆʉ. 
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ʈʝʟʶʤʝ 

 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʢʘʥʝʡ ʦʨʛʘʥʦʚ, ʫʯʘʩʪ-

ʚʫʶʱʠʭ ʚ ʨʝʛʫʣʷʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘʥʠʟʤʘ ï ʧʦʯʝʢ, ʪʦʥʢʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪ-

ʜʝʣʘ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʛʦ ʩʪʨʝʩʩʘ. ʈʘʟʚʠʪʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʞʠʚʦʪʥʳʭ ʠʥʠʮʠʠʨʦʚʘʣʠ ʧʫʪʝʤ ʝʞʝʜʥʝʚʥʦʛʦ, 

ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ, ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʛʣʶʢʦ-

ʢʦʨʪʠʢʦʠʜʘ çʇʨʝʜʥʠʟʦʣʦʥè (çʅʠʢʦʤʝʜ ɸʚʩʪʨʠʷ ɻʤʙʍè, ɸʚʩʪʨʠʷ) ʚ ʜʦʟʝ 50 ʤʛ/ʢʛ. ʆʧʨʝʜʝʣʝ-

ʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ 

ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ʩʧʝʢʪʨʦʤʝʪʨ çOPTIMAè, ʰʠʬʨ ʤʝʪʦʜʠʢʠ ʂʍɸ: ʄʋʂ 

4.1.1482-03). ɺ ʧʨʦʙʘʭ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʪʢʘʥʝʡ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: Na, K, Ca, Mg, Fe, Zn ʠ Cu. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʛʣʶʢʦ-

ʢʦʨʪʠʢʦʠʜ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʠʟ-

ʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʣʘʟʤʳ ʢʨʦʚʠ, ʪʢʘʥʝʡ ʪʦʥʢʦʛʦ, ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʪʦʣʩʪʦʛʦ 
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ʢʠʰʝʯʥʠʢʘ ʠ ʧʦʯʝʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʜʦʢʩ-ʟʘʚʠʩʠʤʦʤ ʥʘʨʫʰʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙ-

ʤʝʥʘ. ʇʨʠ ʩʦʯʝʪʘʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘ çʊʠʦʬʘʥè ʦʪʤʝʯʘ-

ʝʪʩʷ ʢʦʨʨʝʢʮʠʷ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʣʘʟʤʳ ʢʨʦʚʠ, ʪʢʘʥʝʡ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʦʨʛʘʥʦʚ ʠ ʠʭ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʟʥʘʯʝʥʠʷʤ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʨʘʙʦʪʝ ʧʦʜ-

ʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʝʨʦʩʦʜʝʨʞʘʱʝʛʦ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ çʊʠʦʬʘʥè ʥʘ ʬʦʥʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ ʦʧʪʠʤʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʪʢʘʥʝʚʳʭ ʢʦʤʧʘʨʪʤʝʥʪʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʛʫʣʷʮʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦ-

ʩʪʘʟʘ ʦʨʛʘʥʠʟʤʘ. 

 

INFLUENCE OF OXIDATIVE STRESS ON THE ELEMENT STATUS OF TISSUE OF 

 ORGANS REGULATIONS OF MINERAL HOMEOSTASIS 

 

Lukanina S.N., Sakharov A.V., Prosenko ʆ.I., Zhuchaev K.V., Borisenko E.A. 

Summary 

 

The present work is devoted to the study of the elemental composition of the tissues of or-

gans involved in the regulation of the mineral homeostasis of the body ï the kidneys, small intes-

tine, distal colon of rats under conditions of glucocorticoid-induced oxidative stress. The develop-

ment of oxidative stress in animals was initiated by daily, for 14 days, intragastric administration of 

an aqueous suspension of the synthetic glucocorticoid Prednisolone (Nycomed Austria GmbH, Aus-

tria) at a dose of 50 mg / kg. The elemental status of biomaterials was determined by the method of 

atomic emission analysis with inductively coupled plasma (OPTIMA spectrometer, code of the 

KHA method: MUK 4.1.1482-03). The content of the following biogenic elements was determined 

in blood plasma samples and test tissue samples: Na, K, Ca, Mg, Fe, Zn and Cu. It was found that 

with glucocorticoid-induced oxidative stress, a statistically significant change in the elemental com-

position of blood plasma, tissues of the small intestine, distal colon and kidneys occurs, which indi-

cates a redox-dependent disturbance in mineral metabolism. With the combined use of glucocorti-

coids and the Tiofan antioxidant, there is a correction of negative changes in the elemental composi-

tion of blood plasma, tissues of the organs studied and their approximation to the values of intact 

rats. The approach used in the work suggests that the use of the synthetic sulfur-containing poly-

functional antioxidant Thiofan against the background of glucocorticoid-induced oxidative stress 

optimizes the processes of free radical lipid peroxidation in blood plasma and tissue compartments 

that regulate the body's mineral homeostasis. 
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Ключевые слова: ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʨʦʚʴ, ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, ʧʦʩʪʠʥʢʫ-

ʙʘʮʠʦʥʥʳʡ ʦʥʪʦʛʝʥʝʟ 

Keywords: morphological indicators, blood, broiler chickens, post-incubation ontogenesis 

 

ʉʦʜʝʨʞʘʥʠʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʧʨʝʜʧʦʣʘʛʘ-

ʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʬʦʨʤʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥ-

ʥʦʩʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʨʷ-
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ʜʝ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʠʟ-

ʤʝʥʝʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, 

ʧʨʠʥʷʪʦʡ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ 

[3]. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝ-

ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʧʪʠʮ ʷʚʣʷʝʪʩʷ ʧʨʠʞʠʟ-

ʥʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘʨʫʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʢʨʦʚʠ ʧʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

[1, 2, 4, 5, 6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʚ ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʤ ʦʥʪʦʛʝʥʝ-

ʟʝ. 

Материал и методы исследова-

ний. ʆʙʲʝʢʪʘʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʩʣʫʞʠʣʠ ʮʳʧʣʷ-

ʪʘ ï ʙʨʦʡʣʝʨʳ ʚ ʚʦʟʨʘʩʪʝ: 1, 7, 14, 21, 28, 

35 ʠ 45 ʩʫʪ. ʂʦʨʤʣʝʥʠʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʫʭʠʤʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ 

ʢʦʤʙʠʢʦʨʤʘʤʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʠʪʘʪʝʣʴʥʦ-

ʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʢʦʤʝʥʜʫʝʤʳʤ 

ʥʦʨʤʘʤ ʢʦʨʤʣʝʥʠʷ ɺʅʀʊʀʇ. ʇʪʠʮʳ ʠʤʝ-

ʣʠ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʨʤʫ ʠ ʚʦʜʝ. ɺʟʷ-

ʪʠʝ ʢʨʦʚʠ ʫ ʧʪʠʮ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ ʨʘʩ-

ʩʝʯʝʥʠʷ ʥʸʙʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ 

ʛʣʘʟʥʳʤʠ ʥʦʞʥʠʮʘʤʠ, ʘ ʫ ʩʫʪʦʯʥʳʭ ʮʳʧ-

ʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʝʸ ʚʟʷʪʠʝ ʧʨʦʚʦʜʠʣʠ ʧʫʪʸʤ 

ʧʨʦʚʝʜʝʥʠʷ ʜʝʢʘʧʠʪʘʮʠʠ. ʄʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʛʝ-

ʧʘʨʠʥʦʤ ʢʨʦʚʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Dirui 

CS-T240 ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʅʋ çʌʝʜʝ-

ʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʈɸʅè. ʇʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ 

ʧʪʠʮ ʦʧʨʝʜʝʣʷʣʠ: ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʣʝʡʢʦʮʠʪʦʚ, ʪʨʦʤʙʦʮʠʪʦʚ, ʜʦʣʶ ʧʨʦʮʝʥʪʘ 

ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ, ʤʦʥʦʮʠʪʦʚ, ʛʨʘ-

ʥʫʣʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ, 

ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪ-

ʨʦʮʠʪʝ, ʩʨʝʜʥʶʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʛʝʤʦʛʣʦ-

ʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ, ʛʝʤʘʪʦʢʨʠʪ (ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʦʙʲʝʤʘ ʧʣʘʟʤʳ ʠ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʢʨʦʚʠ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ 

ʦʙʲʝʤʫ), ʩʨʝʜʥʠʡ ʦʙʲʸʤ ʵʨʠʪʨʦʮʠʪʦʚ ʠ 

ʪʨʦʤʙʦʮʠʪʦʚ, ʪʨʦʤʙʦʢʨʠʪ (ʜʦʣʷ ʪʨʦʤʙʦʮʠ-

ʪʦʚ ʦʪ ʮʝʣʴʥʦʡ ʢʨʦʚʠ) ʚ ʧʨʦʮʝʥʪʘʭ. ʎʠʬ-

ʨʦʚʦʡ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘ-

ʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ 

ʧʨʦʛʨʘʤʤ Microsoft Excel ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ. 

Результаты исследований. ʀʟʤʝ-

ʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʦʠʩʭʦʜʷʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦ (ʊʘʙʣ. 1). ʂ ʫʙʦʡʥʦʤʫ ʚʦʟ-

ʨʘʩʪʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ (45-ʩʫʪʦʢ) ʩʦʜʝʨ-

ʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘ 11 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʪʦʯʥʳʤ ʚʦʟʨʘʩ-

ʪʦʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ ʢʨʦʚʠ 

ʣʝʡʢʦʮʠʪʘʤʠ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʚ 21 ʠ 35 ï 

ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʢʦʛʜʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʠʟʫʯʘʝʤʳʤʠ ʚʦʟʨʘʩʪʘʤʠ ʧʪʠʮʳ ʚ ʩʨʝʜʥʝʤ ï 

ʥʘ 22 %. 

ɼʦʣ̫ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 7,5 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 7-ʩʫʪʦʯʥʳʤ ʠ 14-ʩʫʪʦʯʥʳʤ 

ʚʦʟʨʘʩʪʦʤ ʧʪʠʮʳ, ʘ ʢ 28 ʠ 45-ʩʫʪʢʘʤ 

ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠ-

ʪʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 12 %. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨ-

ʞʘʥʠʷ ʤʦʥʦʮʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ʙʝʣʦʡ ʢʨʦʚʠ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʙʥʘʨʫʞʝʥʦ ʢ 28 ï ʩʫ-

ʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 3,4 %, ʘ ʢ 

45-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʢʨʦʚʠ ʥʘ 0,4 % (ʊʘʙʣ. 2). ɼʦʣʷ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʦʮʠʪʦʚ 

ʙʝʣʦʡ ʢʨʦʚʠ ʢ 7-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʮʳʧ-

ʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 6,2 %, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠʟʫʯʘʝʤʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʢʨʦʚʠ ʧʨʦʠʩʭʦʜʠʪ ʢ 28-

ʩʫʪʦʯʥʦʤʫ ʠ 45-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 8,7 %.  

ʀʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʠ ʪʝʯʝʥʠʝ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʧʨʝʜʲʷʚʣʷʶʪ ʦʩʦ-

ʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʢʨʦʚʠ, ʢʦʪʦʨʘʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʦʧʨʝʜʝʣʝʥʘ ʥʘʣʠʯʠʝʤ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦ-

ʛʣʦʙʠʥʘ. ʂ ʫʙʦʡʥʦʤʫ ʚʦʟʨʘʩʪʫ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ (45-ʩʫʪʦʢ) ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝ-

ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠ-

ʥʘ ʚ ʢʨʦʚʠ ʥʘ 7 ʠ 19 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʪʦʯʥʳʤ ʚʦʟʨʘʩʪʦʤ, ʯʪʦ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʘʢʪʠʚʠʟʘʮʠʶ ʵʨʠʪʨʦʧʦʵʟʘ, 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʦʪʦʚʥʦʩʪʴ ʠʭ ʢ ʦʙʝʩ-

ʧʝʯʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ. 
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ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʤ 

ʦʥʪʦʛʝʥʝʟʝ n=26  

ɺʦʟʨʘʩʪ 

ʧʪʠʮʳ, 

ʩʫʪ. 

ʇʦʢʘʟʘʪʝʣʠ (xÑSx) 

WBC 

(ʣʝʡʢ.),  

109 ʢʣ/ʣ 

ʃʝʡʢʦʛʨʘʤʤʘ, % RBC 

(ʵʨʠʪ.),  

1012 ʢʣ/ʣ 

HGB 

(ʛʝʤʦʛʣ.), 

ʛ/ʣ 

HCT 

(ʛʝʤʘʪʦʢ.), 

% 
LYM  

(ʣʠʤʬ.)  

MID 

(ʤʦʥʦʮ.)  

GRAN  

(ʛʨʘʥʫʣ.)  

ʉʫʪ. 39,78Ñ 

11,786 

67,98Ñ 

5,948 

3,60Ñ 

0,716 

28,43Ñ 

5,631 

3,51Ñ 

0,251 

96,75Ñ 

16,399 

15,08Ñ 

3,043 

7 36,77Ñ 

11,415 

60,13Ñ 

4,801 

5,23Ñ 

1,401 

34,63Ñ 

3,400 

3,40Ñ 

0,021 

94,00Ñ 

2,646 

16,67Ñ 

1,097 

14 35,10Ñ 

8,055 

60,75Ñ 

2,504 

4,95Ñ 

0,265 

34,30Ñ 

2,241 

3,40Ñ 

0,022 

96,75Ñ 

1,258 

16,85Ñ 

0,404 

21 47,65Ñ 

15,338 

62,85Ñ 

3,704 

5,75Ñ 

1,034 

31,40Ñ 

3,047 

3,59Ñ 

0,147* 

102,75Ñ 

6,238 

17,45Ñ 

1,520 

28 33,30Ñ 

5,174 

55,70Ñ 

3,764* 

7,03Ñ 

1,081 

37,28Ñ 

2,710 

3,55Ñ 

0,128 

100,5Ñ 

3,317 

17,50Ñ 

1,252 

35 45,67Ñ 

3,955* 

62,30Ñ 

8,147 

6,67Ñ 

1,550 

31,03Ñ 

8,963 

3,81Ñ 

0,155 

109,00Ñ 

2,000** 

14,53Ñ 

6,906 

45 44,65Ñ 

5,972 

56,03Ñ 

1,977 

6,60Ñ 

0,668 

36,40Ñ 

2,498 

3,77Ñ 

0,105 

120,00Ñ 

7,874* 

19,45Ñ 

1,584 

ʇʨʠʤʝʯʘʥʠʝ: * P Ò 0,05; ** P Ò 0,01 ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ʊʘʙʣʠʮʘ 2 ï ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

n=26 

ɺʦʟʨʘʩʪ 

ʧʪʠʮʳ, 

ʩʫʪ. 

ʇʦʢʘʟʘʪʝʣʠ (xÑSx) 

MCV 

(ʩʨʝʜ. 

ʦʙʲʸʤ 

ʵʨʠʪʨ.), 

fl  

MCH 

(ʩʨʝʜ. ʩʦʜʝʨ. 

ʛʝʤʦʛʣ. ʚ 

ʵʨʠʪʨʦʮ.),  

ʧʛ  

MCHʉ 

(ʩʨʝʜʥ. 

ʢʦʥʮʝʥʪ. ʛʝ-

ʤʦʛ. ʚ ʵʨʠʪ-

ʨʦʮ.), ʛ/ʣ 

PLT 

(ʯʠʩʣʦ 

ʪʨʦʤʙʦʮ.), 

109/ʣ 

MPV 

(ʩʨʝʜ. ʦʙʲ-

ʝʤ ʪʨʦʤ-

ʙʦʮ.), 

fl  

PCT 

ʊʨʦʤʙʦʢʨʠʪ, 

% 

ʉʫʪʦʯʥ. 120,00Ñ 

5,948 

77,40Ñ 

5,254 

644,75Ñ 

23,964 

60,75Ñ 

11,354 

19,70Ñ 

0,476 

0,12Ñ 

0,019 

7 83,30Ñ 

61,303 

67,27Ñ 

1,582* 

564,33Ñ 

22,368**  

70,67Ñ 

11,590 

16,93Ñ 

1,422* 

0,12Ñ 

0,025 

14 120,68Ñ 

1,632 

69,08Ñ 

1,795 

573,75Ñ 

20,839 

78,50Ñ 

9,469 

18,40Ñ 

0,913 

0,14Ñ 

0,014 

21 111,88Ñ 

3,468** 

66,28Ñ 

3,864 

594,50Ñ 

22,927 

70,50Ñ 

13,178 

20,08Ñ 

1,486 

0,14Ñ 

0,017 

28 113,05Ñ 

2,167 

64,90Ñ 

3,621 

575,00Ñ 

28,484 

71,50Ñ 

12,767 

17,70Ñ 

3,937 

0,34Ñ 

0,432 

35 99,73Ñ 

2,658** 

56,87Ñ 

1,716* 

574,67Ñ 

28,148 

64,33Ñ 

33,843 

20,00Ñ 

4,540 

0,11Ñ 

0,055 

45 112,50Ñ 

3,555** 

72,20Ñ 

4,085** 

643,67Ñ 

37,687 

87,25Ñ 

8,500 

17,63Ñ 

1,607 

0,16Ñ 

0,010 

ʇʨʠʤʝʯʘʥʠʝ: * P Ò 0,05; ** P Ò 0,01 ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ  

 

ɻʝʤʘʪʦʢʨʠʪ ï ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ 

ʧʣʘʟʤʳ ʠ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ, 

ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʦʙʲʝʤʫ. ʀʟʤʝ-

ʥʝʥʠʝ ʛʝʤʘʪʦʢʨʠʪʘ ʜʦ 28-ʩʫʪ. ʚʦʟʨʘʩʪʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʚʥʦ-

ʤʝʨʥʳʤ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘ 2,4 % ʦʪ ʩʫ-

ʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʪʠʮʳ. ʉʥʠʞʝʥʠʝ ʛʝʤʘ-

ʪʦʢʨʠʪʘ ʥʘ 3 % ʧʨʦʠʩʭʦʜʠʪ ʢ 35-ʩʫʪ. ʚʦʟ-

ʨʘʩʪʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʘ ʢ ʫʙʦʡʥʦʤʫ 

ʚʦʟʨʘʩʪʫ ʧʪʠʮʳ (45 ʩʫʪ.) ʚʥʦʚʴ ʦʪʤʝʯʘʝʪʩʷ 
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ʝʛʦ ʧʦʚʳʰʝʥʠʝ ʥʘ 5 %. ʉʨʝʜʥʠʡ ʦʙʲʝʤ 

ʵʨʠʪʨʦʮʠʪʘ (MCV) ï ʩʨʝʜʥʠʡ ʢʦʨʧʫʩʢʫ-

ʣʷʨʥʳʡ ʦʙʲʝʤ ï ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʦʙʲʝʤʘ 

ʵʨʠʪʨʦʮʠʪʦʚ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʴ-

ʟʫʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʠʧʘ ʘʥʝʤʠʡ, ʘ ʪʘʢʞʝ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ 

ʜʘʪʴ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʨʫʰʝʥʠʷʭ 

ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʙʘʣʘʥʩʘ [3]. ɺʳʩʦ-

ʢʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪʘ 

ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʚ ʩʫʪʦʯʥʦʤ ʠ 14-ʩʫʪ. ʚʦʟ-

ʨʘʩʪʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʝʥʳ 

ʚ 7 ʠ 35-ʩʫʪ. ʚʦʟʨʘʩʪʝ ʧʪʠʮʳ.  

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʵʨʠʪʨʦʮʠʪʝ (ʄʉʅ) ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ 

ʥʘʩʳʱʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘ ʛʝʤʦʛʣʦʙʠʥʦʤ. ɺʳ-

ʷʚʣʝʥʦ, ʯʪʦ ʢ 7-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʮʳʧ-

ʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʩʨʝʜ-

ʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠ-

ʪʝ ʥʘ 13 %, ʘ ʢ 35-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʧʪʠ-

ʮʳ ʥʘ 12 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʠʟʫʯʘʝʤʳʤ ʚʦʟʨʘʩʪʦʤ ʧʪʠʮʳ. ʉʨʝʜʥʷʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ 

(ʄʉʅʉ) ï ʧʦʢʘʟʘʪʝʣʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠʭ 

ʛʝʤʦʛʣʦʙʠʥʦʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʥʝʤʠʡ. 

ʉʥʠʞʝʥʠʝ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦ-

ʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʝʤ 

ʩʠʥʪʝʟʘ ʛʝʤʦʛʣʦʙʠʥʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʛʠʧʦʭʨʦʤʥʳʭ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʳʭ ʘʥʝʤʠʡ, 

ʘ ʧʦʚʳʰʝʥʠʝ ï ʜʣʷ ʛʠʧʝʨʭʨʦʤʥʳʭ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦ-

ʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʫ 

ʤʦʣʦʜʦʡ ʧʪʠʮʳ [3]. ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʚ ʪʝʯʝʥʠʝ ʠʟʫ-

ʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʦʥʪʦʛʝʥʝʟʘ ʠʟʤʝʥʷʝʪʩʷ 

ʚʦʣʥʦʦʙʨʘʟʥʦ. ʉ 7-ʩʫʪʦʯʥʦʛʦ ʜʦ 21-

ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʪʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝ-

ʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦ-

ʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʥʘ 12 %, ʘ ʪʘʢʞʝ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʥʘ 5,3 % ʧʨʦʠʩʭʦʜʠʪ ʢ 45-ʩʫʪʦʯʥʦʤʫ 

ʚʦʟʨʘʩʪʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. ʋ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʚ ʚʦʟʨʘʩʪʝ 7, 28 ʠ 35-ʩʫʪʦʢ ʦʙ-

ʥʘʨʫʞʝʥʦ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 

12,5 ʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 3,3 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʠʟʫʯʘʝʤʳʤ 

ʚʦʟʨʘʩʪʦʤ ʧʪʠʮʳ.  

ʏʠʩʣʦ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʚ ʪʝʯʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ 

ʦʥʪʦʛʝʥʝʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʅʘ 14-ʝ ʩʫʪʢʠ ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʦʥʪʦ-

ʛʝʥʝʟʘ ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 29 % ʦʪ ʩʫʪʦʯʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ, ʘ ʢ 21-ʩʫʪʦʯʥʦʤʫ ʠ 35-ʩʫʪʦʯʥʦʤʫ 

ʚʦʟʨʘʩʪʫ ʧʪʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 10 %. ʂ ʫʙʦʡʥʦʤʫ 

ʚʦʟʨʘʩʪʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ (45 ʩʫʪʦʢ) ʢʦ-

ʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʥʘ 30 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʪʦʯʥʳʤ 

ʚʦʟʨʘʩʪʦʤ.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦ ʦʙʲ-

ʝʤʘ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʪʝʯʝʥʠʝ ʧʦʩʪʠʥʢʫʙʘʮʠ-

ʦʥʥʦʛʦ ʧʝʨʠʦʜʘ  ʦʥʪʦʛʝʥʝʟʘ ʠʟʤʝʥʷʝʪʩʷ 

ʚʦʣʥʦʦʙʨʘʟʥʦ. ʂ 45-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʛʦ ʦʙʲʝʤʘ 

ʪʨʦʤʙʦʮʠʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʪʦʯʥʳʤ 

ʚʦʟʨʘʩʪʦʤ ʥʘ 11,7 %. ʊʨʦʤʙʦʢʨʠʪ ʢʨʦʚʠ 

ʫʢʘʟʳʚʘʝʪ, ʢʘʢʫʶ ʜʦʣʶ ʦʪ ʮʝʣʴʥʦʡ ʢʨʦʚʠ 

ʩʦʩʪʘʚʣʷʶʪ ʪʨʦʤʙʦʮʠʪʳ. ʅʘ ʚʝʣʠʯʠʥʫ ʜʘʥ-

ʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʷʤʦ ʚʣʠʷʝʪ ʩʨʝʜʥʠʡ 

ʦʙʲʝʤ ʪʨʦʤʙʦʮʠʪʦʚ.  

ʋʚʝʣʠʯʝʥʠʝ ʪʨʦʤʙʦʢʨʠʪʘ ʥʘ 0,22 % 

ʦʙʥʘʨʫʞʝʥʦ ʢ 28-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʧʪʠ-

ʮʳ, ʘ ʢ 35-ʩʫʪʦʯʥʦʤʫ ʠ 45-ʩʫʪʦʯʥʦʤʫ ʚʦʟ-

ʨʘʩʪʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠ-

ʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,21 %. 

Заключение. ʀʟʤʝʥʝʥʠʝ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʚ ʪʝʯʝʥʠʝ ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦʣʥʦʦʙʨʘʟʥʦ. ʂ 

ʫʙʦʡʥʦʤʫ ʚʦʟʨʘʩʪʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ (45 

ʩʫʪʦʢ) ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʢʨʦʚʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʡʢʦʮʠʪʦʚ, ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, 

ʛʝʤʘʪʦʢʨʠʪʘ, ʪʨʦʤʙʦʮʠʪʦʚ, ʜʦʣʝʡ ʧʨʦʮʝʥʪ-

ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʦʥʦʮʠʪʦʚ ʠ ʛʨʘʥʫʣʦʮʠ-

ʪʦʚ ʚ ʩʦʩʪʘʚʝ ʙʝʣʦʡ ʢʨʦʚʠ, ʪʨʦʤʙʦʢʨʠʪʘ, ʘ 

ʜʦʣʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠ-

ʪʦʚ, ʩʨʝʜʥʠʡ ʦʙʲʸʤ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʪʨʦʤʙʦ-

ʮʠʪʦʚ, ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʵʨʠʪʨʦʮʠʪʝ ʢ 45-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʧʪʠ-

ʮʳ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʟʥʘʯʝ-

ʥʠʡ. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʟʥʘʯʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩ ʮʝʣʴʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮ. 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʚ ʧʦʩʪʠʥʢʫʙʘʮʠʦʥʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ʂ ʫʙʦʡʥʦʤʫ ʚʦʟʨʘʩʪʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ (45 ʩʫ-

ʪʦʢ) ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʢʨʦʚʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, 

ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, ʛʝʤʘʪʦʢʨʠʪʘ, ʪʨʦʤʙʦʮʠʪʦʚ, ʜʦʣʝʡ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʦʥʦ-

ʮʠʪʦʚ ʠ ʛʨʘʥʫʣʦʮʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ʙʝʣʦʡ ʢʨʦʚʠ, ʪʨʦʤʙʦʢʨʠʪʘ, ʘ ʜʦʣʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʣʠʤʬʦʮʠʪʦʚ, ʩʨʝʜʥʠʡ ʦʙʲʸʤ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʵʨʠʪʨʦʮʠʪʝ ʢ 45-ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʧʪʠʮʳ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ. ɼʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʠʟʫ-

ʯʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩ ʮʝʣʴʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʦʨʛʘʥʠʟʤʘ ʧʪʠʮ. 

 

MORPHOLOGICAL INDICATORS OF BLOOD OF CHICKEN-BROILERS IN POST-PUBLIC 

ONTOGENESIS 

 

Matveev O.A., Torshkov A.A. 

Summary 

 

The article presents data on the dynamics of blood morphological parameters of broiler 

chickens in postincubation ontogenesis. By the slaughter age of broiler chickens (45 days), the mor-

phological profile of the blood is characterized by: an increase in the number of leukocytes, eryth-

rocytes, hemoglobin, hematocrit, platelets, the proportion of % of monocytes and granulocytes in 

the white blood, thrombocrit, and the proportion of % of lymphocytes, the average volume of eryth-

rocytes and platelets, the average hemoglobin content in the erythrocyte to 45-day-old birds tend to 

decrease in values. To diagnose diseases of the blood system of broiler chickens, we can use the 

values of the morphological parameters studied by us, in order to characterize the physiological sta-

tus of the organism of birds. 

 

 

 



143 

 

DOI 10.31588/2413-4201-1883-241-1-143-146 ʋɼʂ 619:615.9:599.323.4 
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ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

Ключевые слова: ʦʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʙʝʣʳʝ ʤʳʰʠ, ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʝʜʩʪʚʦ çɿ-88è 

Keywords: acute toxicity, white mice, the complex tool çZ-88è 

 

ʈʦʣʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʦʟʜʦʨʦʚʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʠ ʧʦʚʳʰʝʥʠʠ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʩʸ ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʝʪ. ɺ 

ʦʙʱʝʤ ʢʦʤʧʣʝʢʩʝ ʵʪʠʭ ʩʨʝʜʩʪʚ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʥʝʫʢʣʦʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟʳʩʢʘʥʠʝ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʣʘʜʘʣʠ ʧʦʚʳ-

ʰʝʥʥʳʤ ʵʪʠʦʪʨʦʧʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʚʣʠʷʣʠ 

ʛʫʙʠʪʝʣʴʥʦ ʥʘ ʫʩʪʦʡʯʠʚʳʝ ʬʦʨʤʳ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ, ʥʝ ʦʢʘʟʳʚʘʣʠ ʧʦʙʦʯʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʥʘ ʞʠʚʦʪʥʳʭ, ʘʢʪʠʚʠʟʠʨʦʚʘʣʠ ʟʘ-

ʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʨʛʘʥʠʟʤʘ.  

ɺ ʩʧʨʘʚʦʯʥʠʢʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ 

230 ʧʨʝʧʘʨʘʪʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ 36 ʢʦʤʧʘ-

ʥʠʷʤʠ ʠʟ 18 ʩʪʨʘʥ, ʚʢʣʶʯʝʥʥʳʭ ʚ çʈʝʝʩʪʨ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷè, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʈʌ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 14 ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʨʷʜ ʥʦʚʠʥʦʢ [1]. ɺ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʠ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʤʠ ʫʯʝʥʳʤʠ, ʧʨʝʜʣʘʛʘʶʱʠʤʠ ʩʚʦʠ ʨʘʟ-

ʨʘʙʦʪʢʠ ʧʨʘʢʪʠʢʫʶʱʠʤ ʚʨʘʯʘʤ ʠ ʩʧʝʮʠʘ-

ʣʠʩʪʘʤ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʟʦʦʪʝʭʥʠʠ 

[2, 3, 4, 5, 7]. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʠʟʳʩʢʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʧʫʪʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ 

ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʬʘʨʤʘʢʦʣʦ-

ʛʠʠ. 

Материал и методы исследова-

ний. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳ-

ʧʦʣʥʝʥʘ ʚ ʚʠʚʘʨʠʠ ʌɻɹʆʋ ɺʆ ʂɻɸɺʄ 

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʘʥʘ-

ʣʠʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʚ 

ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʪʦʢʩʠ-

ʢʦʣʦʛʠʠ ʠ ʨʘʜʠʦʙʠʦʣʦʛʠʠ ʂʘʟʘʥʩʢʦʡ 

ɻɸɺʄ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ ʧʦʜ ʣʘʙʦʨʘʪʦʨʥʳʤ ʰʠʬʨʦʤ çɿ-

88è, ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʤʝʪʦʜʠʢʝ ʄ.ʇ. ʊʫʰʥʦ-

ʚʘ, ʚ ʥʘʰʝʡ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʆʙʱʝʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʩʨʝʜ-

ʩʪʚʘ çɿ-88è ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʤʳʰʘʭ ʩ ʠʩʭʦʜʥʦʡ ʤʘʩʩʦʡ 17-20 ʛʨʘʤʤʦʚ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʜʦʨʦʚʳʭ 

ʞʠʚʦʪʥʳʭ ʩ ʭʦʨʦʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʢʩ-

ʪʝʨʴʝʨʘ, ʚʳʜʝʨʞʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʘʥ-

ʪʠʥʘ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ. ʂʦʨʤʣʝʥʠʝ ʤʳ-

ʰʝʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʫʪʨʝʥʥʠʝ ʠ ʚʝʯʝʨʥʠʝ 

ʯʘʩʳ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʨʤʦʚʫʶ 

ʩʤʝʩʴ ʠʟ ʟʝʨʥʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ: 

ʧʰʝʥʠʮʘ 15 %, ʦʚʝʩ 50 %, ʧʨʦʩʦ 20 %, ʷʯ-

ʤʝʥʴ 10 % ʠ ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʫʭʘ 5%. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʠ ʧʦʣʫʯʘʣʠ ʨʳʙʠʡ ʞʠʨ ʠ ʤʝʣ ʯʝʨʝʟ 

ʜʝʥʴ. ɿʘ ʩʫʪʢʠ ʜʦ ʚʢʣʶʯʝʥʠʷ ʚ ʦʧʳʪ ʠʭ 

ʧʦʜʚʝʨʛʘʣʠ ʧʠʱʝʚʦʡ ʜʝʧʨʠʚʘʮʠʠ ʩʦ ʩʚʦ-

ʙʦʜʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʚʦʜʝ. ʂʦʨʤʫʰʢʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʣʠ ʦʙʨʘʪʥʦ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʟʘʪʨʘʚ-

ʢʠ ʞʠʚʦʪʥʳʭ ʪʝʩʪʠʨʫʝʤʳʤʠ ʩʨʝʜʩʪʚʘʤʠ.  

ɺʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 44 ʩʘʤʢʠ ʠ 44 ʩʘʤʮʘ 

ʙʝʣʳʭ ʤʳʰʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚ 9 ʛʨʫʧʧ, 

ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ. ɺ ʧʝʨʚʫʶ 

ʛʨʫʧʧʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 4 ʩʘʤʢʠ ʠ 4 ʩʘʤʮʘ 

ʠ ʠʤ ʥʠʯʝʛʦ ʥʝ ʚʚʦʜʠʣʠ (ʠʥʪʘʢʪʥʘʷ). ɺ 

ʢʘʞʜʫʶ ʧʦʩʣʝʜʫʶʱʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʧʦ 5 

ʩʘʤʦʢ ʠ 5 ʩʘʤʮʦʚ, ʛʜʝ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʤʳʰʘʤ, ʧʨʠʥʫʜʠʪʝʣʴʥʦ, ʩ ʧʦʤʦ-

ʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʘ 

ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʦ, ʚʚʦʜʠʣʠ ʩʨʝʜʩʪʚʦ ʧʦʜ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʰʠʬʨʦʤ çɿ ï 88è, ʠʟ ʨʘʩʯʝ-

ʪʘ 0,5 ʤʣ ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ. ɿʘʪʨʘʚʢʫ ʤʳ-

ʰʝʡ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʩʫʱʝʩʪʚʣʷ-
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ʣʠ ʧʫʪʝʤ ʠʥʦʢʫʣʷʮʠʠ ʩʨʝʜʩʪʚʘ ʚʥʫʪʨʠʤʳ-

ʰʝʯʥʦ ʚ ʜʦʟʝ 0,5 ʤʣ, ʚ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ï 

ʧʫʪʝʤ ʧʦʜʢʦʞʥʦʛʦ ʚʚʝʜʝʥʠʷ ʝʛʦ ʚ ʦʙʲʝʤʝ 

1,0 ʤʣ, ʘ ʞʠʚʦʪʥʳʝ 5-ʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ 

ʩʨʝʜʩʪʚʦ ʚʥʫʪʨʠʚʝʥʥʦ ʚ ʜʦʟʝ 0,5 ʤʣ ʚ ʙʦ-

ʢʦʚʫʶ ʚʝʥʫ ʭʚʦʩʪʘ. ʐʝʩʪʘʷ, ʩʝʜʴʤʘʷ, ʚʦʩʴ-

ʤʘʷ ʠ ʜʝʚʷʪʘʷ ʛʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ ʤʳʰʝʡ 

ʙʳʣʠ ʢʦʥʪʨʦʣʴʥʳʤʠ, ʢʦʪʦʨʳʤ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ ʧʫʪʷʤʠ ʚʚʝʜʝ-

ʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʝʨʠʣʴʥʳʡ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʜʦʟʘʭ (ʊʘʙ-

ʣʠʮʘ 1). 

ʉʘʤʦʢ ʩʦʜʝʨʞʘʣʠ ʦʪʜʝʣʴʥʦ ʦʪ ʩʘʤ-

ʮʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʦʟʳ ʷʚʣʷʶʪʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʘʩʩʳ ʪʝʣʘ ʠ ʧʫʪʠ ʚʚʝʜʝʥʠʷ [8]. ɿʘ ʞʠʚʦʪ-

ʥʳʤʠ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ 

ʩ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʧʨʠʯʝʤ, ʚ 

ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʩʫʪʦʢ ʟʘ ʤʳʰʘʤʠ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʥʘʙʣʶʜʝʥʠʝ: ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 

ʰʝʩʪʠ ʯʘʩʦʚ ʧʦʩʪʦʷʥʥʦ, ʘ ʩʧʫʩʪʷ ʫʢʘʟʘʥʥʦʝ 

ʚʨʝʤʷ, ʦʜʠʥ ʨʘʟ ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʯʘʩʘ. 

ʅʘʯʠʥʘʷ ʩʦ ʚʪʦʨʳʭ ʩʫʪʦʢ ʦʩʤʦʪʨ ʞʠʚʦʪ-

ʥʳʭ ʧʨʦʚʦʜʠʣʠ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ, ʜʦ ʟʘʚʝʨʰʝ-

ʥʠʷ ʦʧʳʪʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʨʪʠʥʳ ʠʥʪʦʢʩʠʢʘʮʠʠ 

ʧʨʠʥʠʤʘʣʠ ʚʦ ʚʥʠʤʘʥʠʝ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʞʠʚʦʪʥʳʭ, ʩ ʫʯʝʪʦʤ ʪʘʢʠʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʢʘʢ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʦ-

ʣʦʞʝʥʠʝ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʪʥʦʰʝʥʠʝ 

ʠʭ ʢ ʢʦʨʤʫ, ʛʨʫʤʠʥʛ, ʩʦʩʪʦʷʥʠʝ ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ, 

ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʪʝʣʘ ʚ ʜʠʥʘʤʠʢʝ, ʭʘʨʘʢ-

ʪʝʨ ʠ ʩʪʝʧʝʥʴ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʮʚʝʪ ʚʠʜʠʤʳʭ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʩʨʦʢʠ ʛʠʙʝʣʠ ʞʠʚʦʪ-

ʥʳʭ. ʂʦʥʪʨʦʣʴ ʤʘʩʩʳ ʪʝʣʘ ʫ ʧʦʜʦʧʳʪʥʳʭ 

ʤʳʰʝʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝ-

ʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ ʠ ʧʦ ʝʛʦ ʟʘʚʝʨʰʝʥʠʠ. ɺ 

ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪʜʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʦʜʚʝʨʛʘʣʠ ʵʚʪʘʥʘʟʠʠ ʧʦʜ ʵʬʠʨʥʳʤ ʥʘʨʢʦ-

ʟʦʤ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨ-

ʛʘʥʦʚ. 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩ ʫʯʝ-

ʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ɼʠʨʝʢʪʠʚʳ 2010/63/EU 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ɽʚʨʦ-

ʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʦʪ 22.09.2010 ʧʦ ʦʭʨʘʥʝ 

ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ 

[9] ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʟʘʱʠʪʝ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝ-

ʣʷʭ [10]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʦʪʘ-

ʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Office 

Excel 2007. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘ çɿ ï 88è ʙʝʣʳʤ ʤʳʰʘʤ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʪʨʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ 

ɻʨʫʧʧʘ ʂʦʣʠʯʝʩʪʚʦ ʞʠ-

ʚʦʪʥʳʭ ʚ ʛʨʫʧ-

ʧʝ/ʠʩʧʦʣʴʟʦʚʘʥʥʦʝ 

ʩʨʝʜʩʪʚʦ 

ɻʝʥʜʝʨʥʘʷ       

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʄ
ʝ
ʪ
ʦ
ʜ
 

ʚ
ʚ
ʝ
ʜ
ʝ
ʥ
ʠ
ʷ

 

ɼʦʟʘ, 

(ʤʣ) 

ʂ
ʨ
ʘ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
 

ʚ
ʚ
ʝ
ʜ
ʝ
ʥ
ʠ
ʷ

 

ʇ
ʘ
ʣ
ʦ

 
ʩʘʤʝʮ ʩʘʤʢʘ 

1 ï ʠʥʪʘʢʪʥʘʷ 8 4 4 ï ï ï ï 

2 ï ʦʧʳʪʥʘʷ  10/ çɿ-88è 5 5 Per os 0,5 1 0 

3 ï ʦʧʳʪʥʘʷ 10/ çɿ-88è 5 5 ʚ/ʤ 0,5 1 0 

4 ï ʦʧʳʪʥʘʷ 10/ çɿ-88è 5 5 ʧ/ʢ 1,0 1 0 

5 ï ʦʧʳʪʥʘʷ 10/ çɿ-88è 5 5 ʚ/ʚ 0,5 1 0 

6 ï ʢʦʥʪʨʦʣʴʥʘʷ  10/ʬʠʟʨʘʩʪʚʦʨ 5 5 Per os 0,5 1 0 

7 ï ʢʦʥʪʨʦʣʴʥʘʷ 10/ʬʠʟʨʘʩʪʚʦʨ 5 5 ʚ/ʤ 0,5 1 0 

8 ï ʢʦʥʪʨʦʣʴʥʘʷ 10/ʬʠʟʨʘʩʪʚʦʨ 5 5 ʧ/ʢ 1,0 1 0 

9 ï ʢʦʥʪʨʦʣʴʥʘʷ  10/ʬʠʟʨʘʩʪʚʦʨ 5 5 ʚ/ʚ 0,5 1 0 

 

Результаты исследований. ʆʩʪʨʘʷ 

ʪʦʢʩʠʯʥʦʩʪʴ ï ʚʨʝʜʥʦʝ ʜʝʡʩʪʚʠʝ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʧʦʩʣʝ 

ʝʛʦ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʣʠ ʧʦʚʪʦʨ-

ʥʦʛʦ ʚʚʝʜʝʥʠʷ ʯʝʨʝʟ ʢʦʨʦʪʢʠʝ ʠʥʪʝʨʚʘʣʳ 

ʚʨʝʤʝʥʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʝʨʝʥʦʩʠʤʳʭ, ʪʦʢʩʠʯʝʩʢʠʭ ʠ ʣʝʪʘʣʴʥʳʭ 

ʜʦʟ ʚʝʱʝʩʪʚʘ ʠ ʧʨʠʯʠʥ ʥʘʩʪʫʧʣʝʥʠʷ ʛʠʙʝʣʠ 

ʞʠʚʦʪʥʳʭ [6]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʩʨʝʜʩʪʚʘ çɿ-88è ʚʥʫʪʨʴ ʙʝʣʳʤ 

ʤʳʰʘʤ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʠʭ ʘʜʠʥʘʤʠʝʡ. 

ʉʨʘʟʫ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʪʝʩʪʠʨʫʝʤʦʛʦ ʩʨʝʜ-

ʩʪʚʘ ʦʪʤʝʯʘʣʠ ʙʦʣʝʚʫʶ ʨʝʘʢʮʠʶ ʚ ʚʠʜʝ ʩʫ-
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ʜʦʨʦʞʥʳʭ ʩʪʷʛʠʚʘʥʠʡ ʤʳʰʮ, ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ 20-30 ʤʠʥʫʪ. 

ɾʠʚʦʪʥʳʝ ʚʳʛʠʙʘʣʠ ʩʧʠʥʫ, ʧʨʠʞʠʤʘʣʠ 

ʙʨʶʰʠʥʫ ʢ ʦʩʥʦʚʘʥʠʶ ʢʣʝʪʢʠ, ʟʘʙʠʚʘʣʠʩʴ 

ʚ ʫʛʦʣ, ʜʳʭʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʫʜʥʦ-

ʛʦ ʪʠʧʘ, ʫʨʝʞʝʥʥʦʝ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ 

ʧʨʝʢʨʘʱʝʥʠʷ ʝʛʦ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝ-

ʢʫʥʜ. ɺʩʣʝʜ ʟʘ ʵʪʠʤ ʤʳʰʠ ʩʦʚʝʨʰʘʣʠ ʦʜʠ-

ʥʦʯʥʳʝ, ʛʣʫʙʦʢʠʝ ʚʜʦʭʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʠʥ-

ʩʧʠʨʘʪʦʨʥʦʡ ʦʜʳʰʢʠ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʚʷ-

ʟʳʚʘʶʪ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝ-

ʩʪʚʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʩʨʝʜʩʪʚʘ ʠ 

ʚʚʝʜʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʲʸʤʘ ʞʠʜʢʦ-

ʩʪʠ ʠʥʪʨʘʛʘʩʪʨʘʣʴʥʦ, ʯʪʦ ʩʦʟʜʘʚʘʣʦ ʧʨʝ-

ʧʷʪʩʪʚʠʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʜʠʘ-

ʬʨʘʛʤʳ ʚ ʘʢʪʝ ʜʳʭʘʥʠʷ.  

ɺ 6-ʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʧʨʠ ʘʥʘʣʦ-

ʛʠʯʥʦʤ ʩʧʦʩʦʙʝ ʚʚʝʜʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʚʳʭ ʨʝʘʢʮʠʡ ʥʝ 

ʦʪʤʝʯʘʣʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʠ ʢʨʠʪʠ-

ʯʝʩʢʦʝ ʫʨʝʞʝʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, 

ʛʨʫʜʥʦʡ ʪʠʧ ʜʳʭʘʥʠʷ, ʩʢʫʯʝʥʥʦʩʪʴ, ʦʪʢʘʟ 

ʦʪ ʢʦʨʤʘ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 2-3 ʯʘʩʦʚ. ʇʨʠ-

ʟʥʘʢʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʚ ʚʠʜʝ ʩʫʜʦʨʦʞʥʳʭ 

ʩʪʷʛʠʚʘʥʠʡ ʤʳʰʮ, ʷʚʣʝʥʠʡ ʘʧʥʦʵ ʠ ʦʛʨʘ-

ʥʠʯʝʥʠʝ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʤʳ-

ʰʝʡ 2-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʭʦʜʠʣʠ 

ʧʦʩʪʝʧʝʥʥʦ ʩʧʫʩʪʷ 30-40 ʤʠʥʫʪ ʧʦʩʣʝ ʟʘ-

ʪʨʘʚʢʠ ʠʭ ʩʨʝʜʩʪʚʦʤ çɿ-88è, ʦʜʥʘʢʦ ʯʠʩʣʦ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʦʜʦʣʞʘʣʦ ʦʩʪʘ-

ʚʘʪʴʩʷ ʫʤʝʥʴʰʝʥʥʳʤ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʠʥ-

ʪʘʢʪʥʦʡ ʠ 6-ʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʉʧʫʩʪʷ 

ʫʢʘʟʘʥʥʦʝ ʚʨʝʤʷ ʞʠʚʦʪʥʳʝ ʧʦʩʪʝʧʝʥʥʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʜʳʭʘʥʠʝ ʩʪʘʥʦʚʠʣʦʩʴ ʫʤʝʨʝʥʥʳʤ ʠ 

ʥʘ 5-6 ʯʘʩ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʧʳʪʘ ʧʦʚʝʜʝʥʯʝ-

ʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʙʣʠʟʢʘ ʢ ʧʦʢʘʟʘʪʝʣʷʤ 

ʤʳʰʝʡ ʠʥʪʘʢʪʥʦʡ ʠ 6-ʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ʄʳʰʠ ʧʦʜʭʦʜʠʣʠ ʢ ʧʦʠʣʢʘʤ, 

ʧʨʠʥʠʤʘʣʠ ʚʦʜʫ, ʩʦʚʝʨʰʘʣʠ ʛʨʫʤʠʥʛ, ʥʦ 

ʢʦʨʤ ʥʝ ʧʨʠʥʠʤʘʣʠ. ʇʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ 

ʜʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʩʭʦ-

ʜʠʣʦ ʩʧʫʩʪʷ 12-24 ʯʘʩʘ ʧʦʩʣʝ ʟʘʪʨʘʚʢʠ. 

ɺ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʘʭ, ʛʜʝ ʠʩʧʳʪʫʝʤʦʝ ʩʨʝʜʩʪʚʦ ʚʚʦʜʠʣʠ 

ʛʨʳʟʫʥʘʤ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠ ʧʦʜʢʦʞʥʦ ʦʪ-

ʤʝʯʘʣʠ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠʭ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ 

ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ʩʨʝʜʩʪʚʘ, ʫʯʘʱʝʥʠʝ ʜʳʭʘ-

ʥʠʷ. ʄʳʰʠ ʜʚʠʛʘʣʠʩʴ ʧʦ ʢʣʝʪʢʝ, ʟʘʪʝʤ 

ʧʨʠʞʠʤʘʣʠʩʴ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʩʙʠʚʘʷʩʴ ʚ ʢʫ-

ʯʫ.  

ɼʣʠʪʝʣʴʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʧʦʚʝʜʝʥ-

ʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʩʦʩʪʘʚʠʣʘ 10-15 ʤʠʥʫʪ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʞʠʚʦʪʥʳʝ ʦʩʪʦʨʦʞʥʦ ʜʚʠʛʘʣʠʩʴ 

ʧʦ ʢʣʝʪʢʝ, ʩʦʚʝʨʰʘʣʠ ʛʨʫʤʠʥʛ, ʥʦ ʩʣʫʯʘʝʚ 

ʧʦʜʭʦʜʘ ʢ ʧʦʠʣʢʘʤ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 

ʄʳʰʠ ʥʘʯʠʥʘʣʠ ʧʨʠʥʠʤʘʪʴ ʚʦʜʫ ʩʧʫʩʪʷ 40 

- 60 ʤʠʥʫʪ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘ, ʘ 

ʧʨʠʝʤ ʢʦʨʤʘ ʯʝʨʝʟ 1,5-2 ʯʘʩʘ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʦʧʳʪʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʘʢʮʠʠ ʦʪʤʝʯʝʥʳ ʠ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ 7-ʡ ʠ 8-ʡ ʛʨʫʧʧ. 

ʋ ʛʨʳʟʫʥʦʚ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʦʩʣʝ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʩʨʝʜʩʪʚʘ çɿ 

ï 88è ʦʪʤʝʯʘʣʠ ʨʝʟʢʫʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ, ʤʳʰʠ ʥʘʯʠʥʘʣʠ ʭʘʦʪʠʯʥʦ ʜʚʠ-

ʛʘʪʴʩʷ ʧʦ ʢʣʝʪʢʝ, ʜʳʭʘʥʠʝ ʩʪʘʥʦʚʠʣʦʩʴ 

ʫʯʘʱʸʥʥʳʤ, ʩʧʫʩʪʷ 3-5 ʤʠʥʫʪ ʦʥʠ ʟʘʙʠʚʘ-

ʣʠʩʴ ʚ ʫʛʦʣ, ʧʨʠʞʠʤʘʣʠʩʴ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʋ 

ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 9 ʛʨʫʧʧʳ ʥʘʙʣʶʜʘ-

ʣʠ ʘʥʘʣʦʛʠʯʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʚʥʫʪʨʠʚʝʥʥʦʝ 

ʚʚʝʜʝʥʠʝ ʩʪʝʨʠʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ 

ʭʣʦʨʠʜʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ 30-40 ʤʠʥʫʪ ʧʦʜ-

ʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʫʩʧʦʢʘʠʚʘʣʠʩʴ, ʥʘʯʠ-

ʥʘʣʠ ʧʦʜʭʦʜʠʪʴ ʢ ʧʦʠʣʢʝ, ʘ ʧʨʠʝʤ ʢʦʨʤʘ 

ʩʧʫʩʪʷ 1,5-2 ʯʘʩʘ. 

ʇʨʠ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʘʭ ʚʚʝʜʝ-

ʥʠʷ ʩʨʝʜʩʪʚʘ çɿ-88è, ʚʠʟʫʘʣʠʟʠʨʫʝʤʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 

ʤʳʰʝʡ ʥʝ ʦʪʤʝʯʝʥʦ ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ. 

ʗʚʣʝʥʠʡ ʪʨʝʤʦʨʘ ʤʳʰʮ, ʧʘʨʝʟʦʚ, ʧʘʨʘʣʠ-

ʯʝʡ ʠ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʥʝ ʥʘʙʣʶʜʘʣʠ. ʇʨʠ 

ʚʟʚʝʰʠʚʘʥʠʠ ʛʨʳʟʫʥʦʚ ʚ ʢʦʥʮʝ ʦʧʳʪʘ, ʨʘʟ-

ʥʠʮʳ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ. ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʡ 

ʦʮʝʥʢʝ ʢʘʨʪʠʥʳ ʠʥʪʦʢʩʠʢʘʮʠʠ ʫ ʤʳʰʝʡ 

ʧʦʩʣʝ ʵʚʪʘʥʘʟʠʠ, ʚ ʤʘʢʨʦʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʦʚ 

ʠʟʤʝʥʝʥʠʷ ʥʝ ʚʳʷʚʣʝʥʳ. 
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ʀɿʋʏɽʅʀɽ ʆʉʊʈʆʁ ʊʆʂʉʀʏʅʆʉʊʀ ʂʆʄʇʃɽʂʉʅʆɻʆ ʉʈɽɼʉʊɺɸ çɿ ï 88è  

ʅɸ ɹɽʃʓʍ ʄʓʐɸʍ 

 

ʄʝʜʝʪʭʘʥʦʚ ʌ.ɸ., ɸʫʭʘʜʠʝʚʘ ɿ.ʌ., ʅʦʚʦʩʝʣʦʚ ʆ.ʅ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ 

ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ çɿ ï 88è. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʠʩʧʳʪʫʝʤʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʦʨʛʘʥʠʟʤ ʙʝ-

ʣʳʭ ʤʳʰʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʟʘʪʨʘʚʢʠ ʠʭ, ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʜʦʟʘʭ. ʇʦ ʩʪʝ-

ʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʩʨʝʜʩʪʚʦ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʤʘʣʦʪʦʢʩʠʯ-

ʥʦʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʢ 4-ʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ (ʤʘʣʦʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ).   

 

STUDY OF ACUTE TOXICITY OF COMPLEX AGENT çZ-88è IN WHITE MICE 

 

Medetkhanov F. A., Aukhadieva Z. F., Novoselov O. N. 

Summary 

 

The article presents the results of experimental studies aimed at studying the parameters of 

acute toxicity of the complex agent çZ-88è. Studies have established the absence of toxic effects of 
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ʈʘʜʠʦʥʫʢʣʠʜʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠ-

ʪʦʨʠʡ ʈʦʩʩʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʏʝʨʥʦʙʳʣʴʩʢʦʡ 

ʘʚʘʨʠʠ ʩʦʟʜʘʣʦ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʡʦ-

ʥʘʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʩʠ-

ʪʫʘʮʠʝʡ. ʆʩʥʦʚʥʳʤ ʨʘʜʠʦʥʫʢʣʠʜʦʤ ʧʦ-

ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʜʦʣʛʦʞʠʚʫʱʠʡ Cs-137. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʜʠʦʥʫʢʣʠʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʘʢʪʠʚʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, 

ʚʢʣʶʯʘʷ ʠ ʧʠʱʝʚʳʝ ʮʝʧʠ ʩ ʫʯʘʩʪʠʝʤ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [1]. ʅʘ ʨʘ-

ʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʝ-

ʜʫʱʠʤ ʜʦʟʦʦʙʨʘʟʫʶʱʠʤ ʧʨʦʜʫʢʪʦʤ ʷʚʣʷ-

ʝʪʩʷ ʤʦʣʦʢʦ ʠ ʢ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ 

ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ 

ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʩ ʤʦʣʦʢʦʤ 

ʧʦʪʦʤʩʪʚʫ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ 

[3]. ʉʦʩʪʘʚ ʤʦʣʦʢʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢ-

ʪʦʨʦʚ: ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʦʪ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʢʦʨʤʦʚ ʠ ʧʨ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʩʚʝʜʝ-

ʥʠʡ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ ʞʠʚʦʪʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠ-

ʝʤ ʙʘʣʘʥʩʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʦ 

ʚʥʝʰʥʝʡ ʩʨʝʜʝ.  

ʅʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʦʥ-

ʪʦʛʝʥʝʟʘ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʨʦʞ-

ʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʴʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ ʩʚʷʟʠ ʩ ʨʦʞ-

ʜʝʥʠʝʤ. ɺ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚ 

ʦʨʛʘʥʠʟʤʝ ʠʜʝʪ ʚʢʣʶʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʛʦʤʝʩʪʘʟʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦʩʷ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ. 

Материал и методы исследова-

ний. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ 

ʨʘʜʠʦʙʠʦʣʦʛʠʠ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʘʤ-

ʢʠ ʢʨʳʩ (ʤʘʩʩʦʡ 220-250 ʛ) ʠ ʠʭ ʧʦʪʦʤʩʪʚʦ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʠʚʘʨʠʷ ʢʘʬʝʜʨʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʳʩʷʪ ʩ ʣʘʢʪʠʨʫʶʱʠʤʠ ʩʘʤ-

ʢʘʤʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʥʠʭ, 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤ ʣʘʙʦʨʘ-

ʪʦʨʥʳʤ ʧʨʘʚʠʣʘʤ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʢʦʥ-

ʪʨʦʣʴʥʳʝ ʠ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. 

ʇʦʩʣʝ ʨʦʜʦʚ ʩ ʧʝʨʚʦʛʦ ʧʦ ʪʨʠʜʮʘʪʳʡ ʜʝʥʴ 

(ʧʝʨʠʦʜ ʤʦʣʦʯʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ) ʩʘʤʢʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʩ ʚʦʜʦʡ Cs-137, 

ʧʦʛʣʦʱʸʥʥʘʷ ʜʦʟʘ ʚ ʠʭ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʟʘ 

30 ʜʥʝʡ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 0,02 ɻʨʝʷ. ʋʜʝʣʴ-

ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʮʝʟʠʷ ʚ 

ʤʳʰʮʘʭ ʩʘʤʦʢ ʢʨʳʩ ʦʮʝʥʠʚʘʣʠ ʛʘʤʤʘ-

ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʉʂʉ-99 çʉʧʫʪʥʠʢè. 

ʂʨʳʩʷʪʘ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ ʧʝʨʚʳʭ 

ʜʥʝʡ ʞʠʟʥʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʩ ʤʦʣʦʢʦʤ ʤʘ-

ʪʝʨʠ ʧʦʣʫʯʘʣʠ Cs-137. ʂʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 7 

ʤʝʩʷʮʝʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʜʝ-

ʢʘʧʝʪʠʨʦʚʘʣʠ, ʧʨʠʤʝʥʷʷ ʵʬʠʨʥʳʡ ʥʘʨʢʦʟ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʜ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥ-

ʚʝʥʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʮʝ-

ʣʝʡ. 

ʌʨʘʛʤʝʪʳ ʦʨʛʘʥʦʚ ʢʨʳʩ ʬʠʢʩʠʨʦʚʘ-

ʣʠ ʚ 10 % ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ, ʜʝʛʠʜ-

ʨʠʨʦʚʘʣʠ (ʧʨʦʚʦʜʠʣʠ) ʚ ʩʧʠʨʪʘʭ ʩ ʧʦʚʳ-

ʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʟʘʪʝʤ ʟʘʣʠʚʘʣʠ ʚ 

ʧʘʨʘʬʠʥ. ʉʨʝʟʳ ʪʦʣʱʠʥʦʡ ʦʪ 5 ʜʦ 7 ʤʢʤ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʵʦʟʠʥʦʤ ʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. 

ʄʠʢʨʦʬʦʪʦʩʲʝʤʢʫ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝ-

ʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ (ʦʙʲʝʢ-
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ʪʠʚ ʭ40, ʦʢʫʣʷʨ ʭ20). ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʦʢʫʣʷʨʥʦʡ ʩʝʪʢʠ ɸʚʪʘʥʜʠʣʦʚʘ.  

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ (çAbacus 

JuniorVetè) ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ (çBiosystems 

A25è) ʘʥʘʣʠʟʳ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ 

ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ çʂʦʥʩʪʘʥʪʘè.  

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʝʝ 

ʦʰʠʙʢʠ ʚʳʷʚʣʷʣʠ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥ-

ʥʳʭ ʚʝʣʠʯʠʥ ʦʮʝʥʠʚʘʣʠ, ʧʨʠʤʝʥʷʷ ʢʨʠʪʝ-

ʨʠʡ ʉʪʴʶʜʝʥʪʘ. ɿʘ ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʥʷʪʦ ʨ Ò 0,05. 

Результаты исследований. ɺ ʪʝʯʝ-

ʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʢʨʳ-

ʩʷʪʘ ʥʘʭʦʜʠʣʠʩʴ ʩ ʣʘʢʪʠʨʫʶʱʠʤʠ ʩʘʤʢʘ-

ʤʠ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʢʨʳʩʷʪ ʚ ʧʦʤʝʪʝ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʩʘʤʦʢ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʠ ʩʦʩʪʘʚʣʷʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ 8,1Ñ0,6 ʠ 8,2Ñ0,8 ʛʦʣʦʚ.  

ʉ ʧʝʨʚʦʛʦ ʜʥʷ ʧʦʩʣʝ ʨʦʜʦʚ ʦʧʳʪʥʳʝ 

ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʩʘʤʢʠ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ 

ʥʘʙʣʶʜʝʥʠʝʤ. ɺ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʨʳʩʘʤʠ ʠ ʠʭ 

ʧʦʪʦʤʩʪʚʦʤ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ 

ʟʘʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ɺʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʙʳʣ 

ʙʣʝʩʪʷʱʠʡ, ʛʣʘʜʢʠʡ, ʧʨʠʣʝʛʘʣ ʨʘʚʥʦʤʝʨʥʦ, 

ʘʣʣʦʧʝʮʠʡ ʠ ʚʳʩʪʨʠʛʦʚ ʥʝ ʦʪʤʝʯʝʥʦ, ʩʣʠ-

ʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʮʚʝʪʘ, ʯʠ-

ʩʪʳʝ, ʮʝʣʦʩʪʥʦʩʪʴ ʥʝ ʥʘʨʫʰʝʥʘ. ʆʪʥʦʰʝ-

ʥʠʝ ʣʘʢʪʠʨʫʶʱʠʭ ʩʘʤʦʢ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧʘʭ ʢ ʧʦʪʦʤʩʪʚʫ ʙʳʣʦ ʜʦʙʨʦʞʝʣʘʪʝʣʴ-

ʥʳʤ.  

ɺ ʚʦʟʨʘʩʪʝ 7 ʤʝʩʷʮʝʚ ʧʨʠ ʦʩʤʦʪʨʝ 

ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠʭ ʰʝʨʩʪʴ ʙʳʣʘ 

ʚʟʲʝʨʦʰʝʥʥʘʷ, ʫ ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ ʧʦ-

ʤʸʪ ʙʳʣ ʞʠʜʢʠʡ ʠ ʚʦʢʨʫʛ ʘʥʫʩʘ ʚʦʣʦʩʷʥʦʡ 

ʧʦʢʨʦʚ ʙʳʣ ʠʩʧʘʯʢʘʥ ʢʘʣʦʚʳʤʠ ʤʘʩʩʘʤʠ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʢʨʳʩ ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʳ (ʊʘʙʣʠʮʘ 3), ʧʦʢʘʟʘʣ ʩʥʠʞʝʥʠʝ 

ɸʉʊ ʥʘ 27 % ʠ ʢʨʝʘʪʠʥʠʥʘ - ʥʘ 13 % ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʨʝʞʜʘʶʱʝʤ 

ʜʝʡʩʪʚʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ Cs-137 ʥʘ ʤʠʦ-

ʮʠʪʳ.  

ʍʨʦʥʠʯʝʩʢʦʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʚ ʧʝʨʠʦʜ ʤʦʣʦʯʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ 

ʧʨʠʚʦʜʠʪ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʙʣʫ-

ʯʝʥʠʷ ʢ ʨʦʩʪʫ ʘʤʠʣʘʟʳ ʥʘ 27% ʠ ʛʣʶʢʦʟʳ 

ʥʘ 14 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠ-

ʚʦʪʥʳʭ [2]. 

  

ʊʘʙʣʠʮʘ 1 ï ʄʘʩʩʘ ʪʝʣʘ ʦʧʳʪʥʳʭ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ Cs-137 

ʇʦʢʘʟʘʪʝʣʴ ɽʜ. ʠʟʤ. 
Rattus norvegicus (7 ʤʝʩʷʮʝʚ) 

ʂʦʥʪʨʦʣʴ 

(n = 5) CV, % 
ʆʧʳʪ (n = 5) 

CV, % 

ʄʘʩʩʘ ʛ 254,60 Ñ 15,47 15,2 342,80 Ñ 8,97* 5,2 

 

ʊʘʙʣʠʮʘ 2 ï ʂʣʠʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ. ʠʟʤ. Rattus norvegicus (7 ʤʝʩ.) 

ʂʦʥʪʨʦʣʴ (n = 8) CV, % ʆʧʳʪ 

(n = 8) 

CV, % 

ɻʝʤʘʪʦʢʨʠʪ % 43,76Ñ5,50 25,2 43,69Ñ5,87 26,9 

ɻʝʤʦʛʣʦʙʠʥ ʛ/ʣ 137,40Ñ18,54 26,9 137,00Ñ18,88 27,6 

ʕʨʠʪʨʦʮʠʪʳ x1012/ʣ 8,29Ñ1,15 27,7 8,97Ñ1,16 25,9 

ʃʝʡʢʦʮʠʪʳ x109/ʣ 6,23Ñ0,45 14,6 6,39Ñ0,45 5,6 

ʊʨʦʤʙʦʮʠʪʳ x109/ʣ 459,40Ñ101,89 44,4 428,00Ñ42,75 19,6 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ ʜʘʥ-

ʥʳʝ ʦʙ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦ-

ʜʝʨʞʘʥʠʷ ʘʤʠʣʘʟʳ ʚ ʢʨʦʚʠ.  

ʇʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʧʘʪʦʣʦʛʠʡ ʧʦʜʞʝ-

ʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʘʤʠʣʘʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦ-

ʚʠ ʜʦʩʪʠʛʘʝʪ 85 %, ʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ï ʜʦ 

91 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʘʤʠʣʘʟʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʨʘʞʝʥʠʝ ʧʦʜʞʝ-

ʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʢʨʳʩ, ʤʘʪʝʨʠ ʢʦʪʦʨʳʭ ʩ 

ʧʝʨʚʦʛʦ ʜʥʷ ʧʦʩʣʝ ʨʦʜʦʚ ʧʦʣʫʯʘʣʠ ʩ ʚʦʜʦʡ 

Cs-137. 

ʅʦʨʤʦʛʣʠʢʝʤʠʷ ï ʚʘʞʥʝʡʰʘʷ ʢʦʥ-

ʩʪʘʥʪʘ ʤʝʪʘʙʦʣʠʟʤʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʇʦʜ-

ʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ, ʦʙʝʩʧʝʯʠʚʘʷ 
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ʘʜʘʧʪʘʮʠʶ ʞʠʚʦʪʥʦʛʦ [2].  

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ 

ʛʨʫʧʧ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʢʘʥʴ ʠʤʝʝʪ ʬʨʘʛʤʝʥ-

ʪʘʨʥʦʝ ʩʪʨʦʝʥʠʝ, ʜʦʣʴʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʤʠ ʘʮʠ-

ʥʫʩʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʵʢʟʦʢʨʠʥʥʫʶ 

ʯʘʩʪʴ ʦʨʛʘʥʘ. ɸʮʠʥʫʩʳ ʠʤʝʶʪ ʩʝʢʨʝʪʦʨʥʳʝ 

ʦʪʜʝʣʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʘʮʠʥʦʮʠʪʳ ʠ 

ʚʩʪʘʚʦʯʥʳʝ ʧʨʦʪʦʢʠ. ɺ ʤʝʞʜʦʣʴʢʦʚʳʭ ʧʝ-

ʨʝʛʦʨʦʜʢʘʭ ʚʳʷʚʣʷʶʪʩʷ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫ-

ʜʳ. ʍʦʨʦʰʦ ʚʠʜʥʳ ʦʬʦʨʤʣʝʥʥʳʝ ʦʩʪʨʦʚʢʠ 

ʃʘʥʛʝʨʛʘʥʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ ʵʥʜʦʢʨʠʥʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʘʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ.

  

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ. ʠʟʤ. 

ʂʨʳʩʳ Rattus norvegicus (7 ʤʝʩ.) 

ʂʦʥʪʨʦʣʴ (n=8) CV, 

% 

ʆʧʳʪ 

(n=8) 

CV, % 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ ʤʤʦʣʴ/ʣ 12,18Ñ1,17 19,2 9,84Ñ1,36 27,7 

ɹʠʣʠʨʫʙʠʥ ʧʨʷʤʦʡ ʤʤʦʣʴ/ʣ 1,06Ñ0,13 23,7 0,22Ñ0,16 14,2 

ɸʉʊ ʝʜ/ʣ 133,60Ñ20,42 34,7 97Ñ18,92* (Ź27) 44,3 

ɸʃʊ ʝʜ/ʣ 59,80Ñ2,43 8,1 66,20Ñ3,40 10,3 

ʄʦʯʝʚʠʥʘ ʤʤʦʣʴ/ʣ 7,22Ñ0,27 7,4 6,49Ñ0,34 10,4 

ʂʨʝʘʪʠʥʠʥ ʤʢʤʦʣʴ/ʣ 70,00Ñ1,27 3,6 61,20Ñ3,60* (Ź13) 11,7 

ʆʙʱʠʡ ʙʝʣʦʢ ʛ/ʣ 78,80Ñ1,82 4,6 81,60Ñ2,20 5,4 

ɸʣʴʙʫʤʠʥ ʛ/ʣ 35,40Ñ1,04 5,9 39,00Ñ1,73 8,9 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʝʜ/ʣ 78,00Ñ7,44 19,1 89,40Ñ11,61 25,0 

ɸʤʠʣʘʟʘ ʝʜ/ʣ 436,00Ñ35,49 16,3 597,00Ñ8,34* (ŷ27) 2,8 

ɻʣʶʢʦʟʘ ʤʤʦʣʴ/ʣ 7,34Ñ0,13 3,4 8,52Ñ0,33* (ŷ14) 7,7 

ʃɼɻ ʝʜ/ʣ 1148,40Ñ178,37 31,1 957,40Ñ152,17 31,8 

 

ɺ ʧʨʦʮʝʩʩʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʪʢʘʥʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʢʨʳʩ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ Cs-

137, ʦʪʤʝʯʘʣʦʩʴ ʧʦʣʥʦʢʨʦʚʠʝ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʠ ʨʘʟʨʘʩʪʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ (ʪʷʞʠ). ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʨʦʮʝʥʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩʦ-

ʩʪʘʚʠʣ 19,3 %, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï 7,4 %. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʦʨ-

ʛʘʥʘ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ.  

ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʩ-

ʰʠʨʷʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʧʦʚʨʝʞʜʝʥʠʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʚ 

ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʫʯʝʚʦʛʦ ʧʦʨʘ-

ʞʝʥʠʷ Cs-137.  

Заключение. ɺ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʫ 

ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʧʝʨʠʦʜ ʤʦʣʦʯʥʦʛʦ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ Cs-137, ʙʠʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʨʦʚʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʚʳʨʘʞʘʶ-

ʱʠʝʩʷ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ɸʉʊ ʥʘ 27 

% ʠ ʢʨʝʘʪʠʥʠʥʘ ï 13 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʋ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʘʤʠʣʘʟʳ ʠ ʛʣʶʢʦʟʳ ʷʚ-

ʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʘʢʢʫʤʫʣʷʮʠʠ Cs-137 ʚ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ʚ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ 

ʦʥʪʦʛʝʥʝʟʘ. ʈʘʟʨʘʩʪʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ʚ ʦʪʜʘʣʝʥ-

ʥʳʝ ʩʨʦʢʠ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʢʦʨʧʦʨʠʨʦʚʘʥ-

ʥʳʤ ʦʙʣʫʯʝʥʠʝʤ ʢʨʳʩ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʋ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤʫ ʫʚʝ-

ʣʠʯʝʥʠʶ ʤʘʩʩʳ ʥʘ 26 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
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ʢʣʠʥʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʇʣʘʚʩʢʦʛʦ ʨʘʡʦʥʘ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

/ ʄ.ɺ. ʑʫʢʠʥ, ʎ.ʎ. ʉʦʜʙʦʝʚ, ʉ.ɸ. ʂʘʣʝʤʝ-



150 

 

ʥʝʚ, ɸ.ɸ. ɺʦʣʢʦʚʘ // ɺʝʪʝʨʠʥʘʨʠʷ, ʟʦʦʪʝʭ-

ʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ. ï 2017. ï  ̄6. ï ʉ. 

94-99. 

3. ʑʫʢʠʥ, ʄ.ɺ. ʂʣʠʥʠʢʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʨʦʚʠ ʢʦʨʦʚ ʚ 

ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ ʚ ʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʩʢʦʡ ɸʕʉ / ʄ.ɺ. ʑʫʢʠʥ, ʎ.ʎ. ʉʦʜʙʦʝʚ, 

ɺ.ɺ. ʇʘʢ // ɺʝʪʝʨʠʥʘʨʠʷ, ʟʦʦʪʝʭʥʠʷ ʠ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʷ. ï 2016. ï  ̄ 1. ï ʉ. 74-80.

 

ʆʊɼɸʃɽʅʅʓɽ ʈɸɼʀʆɹʀʆʃʆɻʀʏɽʉʂʀɽ ʕʌʌɽʂʊʓ ʇʆʉʊʋʇʃɽʅʀʗ ʉS-137 

 

ʄʠʪʨʦʰʢʠʥʘ ɸ.ʀ., ʊʝʣʝʞʝʥʢʦʚ ɸ.ʇ., ɹʫʪʦʚʘ ʀ.ɺ., ʑʫʢʠʥ ʄ.ɺ., ʉʦʜʙʦʝʚ ʎ.ʎ. 

ʈʝʟʫʤʝ 

 

ʂʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʦʥʪʦʛʝʥʝʟʘ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʢʦ-

ʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʚʥʫʪʨʠ-

ʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢ ʚʥʝʫʪʨʦʙʥʦʤʫ. ɺ ʩʪʘʪʴʝ ʩʪʘʚʠʪʩʷ ʮʝʣʴ ʨʘʩʩʤʦʪʨʝʪʴ ʦʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʠʥʢʦʨʧʦʨʘʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʮʝʟʠʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ 

ʢʨʳʩ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʠʚʘʨʠʷ ʢʘʬʝʜʨʳ, ʣʘʢʪʠʨʫʶʱʠʤ ʩʘʤʢʘʤ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʢʦʨʤʣʝʥʠʷ ʜʘ-

ʚʘʣʠ ʚʦʜʫ, ʩʦʜʝʨʞʘʱʫʶ Cs-137, ʧʦʛʣʦʱʝʥʥʘʷ ʜʦʟʘ ʚ ʠʭ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 

0,02 ɻʨʝʷ. ɺ ʚʦʟʨʘʩʪʝ 7 ʤʝʩʷʮʝʚ ʤʘʩʩʘ ʪʝʣʘ ʦʧʳʪʥʳʭ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ Cs-

137, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʣʦ ʤʘʩʩʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 26 %, ʧʨʠ ʠʭ 

ʦʩʤʦʪʨʝ ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʙʳʣ ʚʟʲʝʨʦʰʝʥ ʠ ʠʩʧʘʯʢʘʥ ʢʘʣʦʚʳʤʠ ʤʘʩʩʘʤʠ. ʍʨʦʥʠʯʝʩʢʦʝ ʨʘ-

ʜʠʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʧʝʨʠʦʜ ʤʦʣʦʯʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʢ 

ʨʦʩʪʫ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʘʤʠʣʘʟʳ ʥʘ 27 % ʠ ʛʣʶʢʦʟʳ ʥʘ 14 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʫ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ Cs-137 ʦʧʦ-

ʩʨʝʜʦʚʘʥʥʦ ʩ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ ʩʥʠʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ɸʉʊ ʥʘ 27 % ʠ ʢʨʝʘʪʠʥʠʥʘ ʥʘ 13 %. ɼʘʥ-

ʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝ-

ʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʦʙʥʘʨʫʞʝʥʳ ʪʷʞʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴ-

ʥʦʡ ʪʢʘʥʴʶ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʮʝʥʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 19,3 %, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï 7,4 %.  

 

REMOTE RADIOBIOLOGICAL EFFECTS OF CS-137 EXTRACTION 

 

Mitroshkina A.I., Telezhenkov A.P., Butova I.V., Schukin M.V., Sodboev Th.Th. 

Summary 

 

The critical stage of ontogenesis is the first days after birth of animals, which are character-

ized by the intensity of metabolism, in connection with the transition from fetal development to ex-

trauterine. The article aims to consider the long-term effects of incorporating radioactive cesium in 

the early stages of postnatal ontogenesis in the rat. To accomplish the tasks, the animals were kept 

in standard conditions of the specialized vivarium of the department, lactating females from the first 

day of feeding were given water containing Cs-137, absorbed dose in their muscular tissue was 

about 0,02 gray. At the age of 7 months, the body weight of the experimental rats treated with Cs-

137 mother's milk was statistically significantly higher than the weight of control animals by 26 %, 

also when they were examined the hair was ruffled, in some animals it was smeared with calluses. 

Chronic radiation exposure during lactation leads, in the long term, to an increase in serum amylase 

by 27 % and glucose by 14 % relative to the control group, indicating a pancreatic lesion. Studies 

have shown that in the long-term periods in rats treated with Cs-137 indirectly with mother's milk, 

AST decreased by 27 % and creatinine by 13 %. Evidence suggests dystrophic changes in muscle 

tissue. Histological examination of the pancreas revealed cords formed by connective tissue. Mor-

phometric studies showed that the percentage of connective tissue in animals of the experimental 

group was 19,3 %, and in the control group ï 7,4 %. 
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ВОЗРАСТНАЯ ДИНАМИКА ГЕМАТОЛОГИЧЕСКИХ И БИОХИМИЧЕСКИХ  

ПОКАЗАТЕЛЕЙ БЫЧКОВ ВО ВЗАИМОСВЯЗИ С ТЕХНОЛОГИЧЕСКИМИ И  

ЭКОЛОГИЧЕСКИМИ УСЛОВИЯМИ СОДЕРЖАНИЯ 

 

Муллакаев О.Т. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ, Шуканов Р.А.1 ï ʜ.ʙ.ʥ., ʜʦʮʝʥʪ,  

Алтынова Н.В.2 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, Шуканов А.А.1 ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

 ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
1ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ  

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘè 
2ʌɻɹʆʋ ɺʆ çʏʫʚʘʰʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʩʚʝʜʝʥʠʡ ʦʙ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟ-

ʜʫʭʘ, ʚʦʜʦʝʤʦʚ, ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ 

ʭʦʜʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʠ ʥʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʦʨʛʘ-

ʥʠʟʤʦʚ, ʥʦ ʠ ʥʝʨʝʜʢʦ ʧʨʦʠʟʚʦʣʴʥʦʝ ʩʫʞʜʝ-

ʥʠʝ ʦ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʥʦʟʦ-

ʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ 

[2, 6, 8]. 

ʇʨʠ ʵʪʦʤ, ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ 

ʬʘʢʪʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʨʝʜʫ ʦʙʠ-

ʪʘʥʠʷ, ʘʚʪʦʨʳ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʥʝ ʚʩʝ-

ʛʜʘ ʦʩʪʘʚʣʷʶʪ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʛʝʪʝʨʦʛʝʥ-

ʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʳ, ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʦʤ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʝ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʴʥʳʭ ʙʠʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘʣʴ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʄʝʞʜʫ ʪʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʠ ʜʝʬʠʮʠʪ, ʠ ʠʟʙʳʪʦʢ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʠʢʨʦ-, ʤʘʢʨʦ-

ʵʣʝʤʝʥʪʦʚ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʠʱʝʚʦʡ ʮʝʧʠ 

ʚʳʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʥʜʝʤʠʯʝʩʢʠʝ 

ʙʦʣʝʟʥʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ʆʥʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪ-

ʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʦʩʣʘʙʣʝʥʠʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʠʱʝʚʘ-

ʨʠʪʝʣʴʥʦʡ, ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ, ʵʥʜʦ-

ʢʨʠʥʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʦʨʛʘ-

ʥʠʟʤʘ [5, 7, 10, 11]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ 

ʩʣʝʜʫʝʪ ʦʙʦʟʥʘʯʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯ-

ʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢ ʦʙʦʛʘ-

ʱʝʥʠʶ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ ʙʠʦʘʢʪʠʚʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʛʨʦʧʦʯʚʝʥʥʦʡ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʢʣʶ-

ʯʝʥʠʷ ʚ çʂʦʤʧʣʝʢʩʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟ-

ʦʧʘʩʥʫʶ ʩʠʩʪʝʤʫ ʚʝʪʝʨʠʥʘʨʥʦʡ ʟʘʱʠʪʳ 

ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢ-

ʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠʥʘ-

ʨʠʠ ʠ ʟʦʦʪʝʭʥʠʠ [1]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʦʟʨʘʩʪʥʫʶ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠʤʤʫʥʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʙʳʯʢʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʘʟʥʳʭ 

ʵʢʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ.  

Материал и методы исследова-

ний. ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʧʳʪʳ 

ʧʨʦʚʝʜʝʥʳ ʚ ʦʜʥʦʤ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʎʝʥʪʨʘ ʏʫʚʘʰʠʠ ʥʘ 90 

ʪʝʣʷʪʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʀʟ ʵʪʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʤʦʜʝʣʠʨʫʝʤʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʛʨʫʧʧʳ ʥʦ-

ʚʦʨʦʞʜʝʥʥʳʭ ʙʳʯʢʦʚ-ʘʥʘʣʦʛʦʚ ʧʦ 10 ʛʦʣʦʚ 

ʚ ʢʘʞʜʦʡ. ʀʭ ʚ ʪʝʯʝʥʠʝ ʦʜʥʠʭ ʩʫʪʦʢ ʩʦ-

ʜʝʨʞʘʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʨʦʚʘʤʠ ʚ ʨʦʜʠʣʴ-

ʥʳʭ ʜʝʥʥʠʢʘʭ, ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʧʨʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ 
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(0,6Ñ0,08 é 2,1Ñ0,20 Áʉ) ʩʦʛʣʘʩʥʦ ʘʜʘʧʪʠʚ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: ʩ 2 ʜʦ 30-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʬʠʣʘʢʪʦʨʠʷʭ; ʩ 31- ʜʦ 

150-ʜʥʝʚʥʦʛʦ ʚ ʛʨʫʧʧʦʚʳʭ ʧʘʚʠʣʴʦʥʘʭ. ɺ 

ʧʦʩʣʝʜʫʶʱʝʤ ʜʦ 540-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

(ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ) ʦʥʠ ʥʘʭʦ-

ʜʠʣʠʩʴ ʚ ʪʠʧʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʦ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝ-

ʥʳ ʥʘ ʬʦʥʝ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ (ʆʈ) ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʢʦʨʤʣʝʥʠʷ ʈɸʉʍʅ 

[3]. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʞʠʚʦʪʥʳʭ ʩʨʘʚʥʠʚʘ-

ʝʤʳʭ ʛʨʫʧʧ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝ-

ʨʘʪʫʨ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʙʳʣ 

ʚʳʰʝ ʥʦʨʤ ʈɸʉʍʅ ʥʘ 20 % [9]. ɹʳʯʢʠ 1 

ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ. ɾʠʚʦʪʥʳʤ 2 

ʛʨʫʧʧʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 21 ʜʦ 150 ʜʥʝʡ ʞʠʟʥʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʆʈ ʝʞʝʜʥʝʚʥʦ ʩʢʘʨʤʣʠʚʘʣʠ 

ʪʨʝʧʝʣ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,25 ʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 

(ʄʊ) ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʚʥʫʪʨʠʤʳʰʝʯʥʳʤ 

ʥʘʟʥʘʯʝʥʠʝʤ ʚ 2, 31, 151, 361-ʜʥʝʚʥʦʤ ʚʦʟ-

ʨʘʩʪʝ çʇʦʣʠʩʪʠʤʘè ʠʟ ʨʘʩʯʝʪʘ ʧʦ 0,1; 0,03; 

0,03; 0,02 ʤʣ/ʢʛ ʄʊ. ʉʚʝʨʩʪʥʠʢʘʤ 3 ʛʨʫʧʧʳ 

ʚ ʫʢʘʟʘʥʥʳʝ ʞʝ ʩʨʦʢʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʧʨʠʤʝʥʷʣʠ ʡʦʜʦʤʠʜʦʣ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʩʝʣʝ-

ʥʦʧʠʨʘʥʦʤ ʚ ʜʦʟʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 0,1, 

0,03, 0,03, 0,02 ʤʣ/ʢʛ ʠ 0,1, 0,1, 0,1, 0,1 ʤʛ 

Se/ʢʛ ʄʊ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʙʳʯʢʦʚ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʠ-

ʢʘʭ ʠ ʛʨʫʧʧʦʚʳʭ ʧʘʚʠʣʴʦʥʘʭ ʠʟʫʯʘʣʠ ʝʞʝ-

ʤʝʩʷʯʥʦ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ [4], ʘ 

ʪʘʢʞʝ ʢʣʠʤʘʪʘ ʨʝʛʠʦʥʘ ʧʦ ʜʘʥʥʳʤ ʌɻɹʋ 

çɺʝʨʭʥʝ-ɺʦʣʞʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʛʠʜʨʦ-

ʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳè (ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʚ ʩ. 

ʇʦʨʝʮʢʦʝ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ). ʋ 5 

ʞʠʚʦʪʥʳʭ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʛʨʫʧʧ ʚ 1-, 30-, 

60-, 150-, 360-, 390-, 540-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ 

ʦʧʨʝʜʝʣʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ, ʯʘʩʪʦʪʫ ʜʳ-

ʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘ-

ʱʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ, 

ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ, ʠʤ-

ʤʫʥʦ- ʠ ʪʠʨʝʦʛʣʦʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʠ ʝʝ ʩʳ-

ʚʦʨʦʪʢʝ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʚʝʪʝʨʠʥʘʨʠʠ 

ʤʝʪʦʜʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʪʠʬʠʮʠʨʦ-

ʚʘʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʘʥʘʣʠʟʘʪʦʨ ʢʨʦʚʠ Mini  Screen ʠ ʧʨʦʛʨʘʤ-

ʤʠʨʫʝʤʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ 

çStat Faxï1904+è).  

ʇʦʣʫʯʝʥʥʳʝ ʚ ʤʦʜʝʣʠʨʫʝʤʳʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʭ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʪʦʚ Statistica for Windows ʠ Mi-

crosoft Excelï2016. 

Результаты исследований. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʧʳʪʦʚ (ʥʦ-

ʷʙʨʴ 2016 ï ʤʘʨʪ 2017 ʛʛ.) ʢʣʠʤʘʪ ʨʝʛʠʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʨʝʜʥʝʤʝ-

ʩʷʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʚ ʥʦʷʙʨʝ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʩʦʩʪʘʚʠʣʘ -2,1 Áʉ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ -

12,8 ʜʦ 8,4 Áʉ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï 

87,0 (67,0 ï 98,0) %, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ï 8,0 

(5,0 ï 14,0) ʤ/ʩ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ï 

747 (746 ï 749) ʤʤ.ʨʪ.ʩʪ.; ʜʝʢʘʙʨʝ ï ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ -12,2 (-20,1 ï 0)Áʉ, 82,0 (66,0 ï 

90,0) %, 6,0 (4,0 ï 13,0) ʤ/ʩ, 747 (746 ï 748) 

ʤʤ.ʨʪ.ʩʪ.; ʷʥʚʘʨʝ ï -12,9 (-22,4 ï 3,7) Áʉ, 

81,0 (67,0 ï 92,0) %, 6,0 (4,0 ï 12,0) ʤ/ʩ, 748 

(747 ï 750) ʤʤ.ʨʪ.ʩʪ.; ʬʝʚʨʘʣʝ ï -8,1 (-19,0 

ï 0) Áʉ, 82,0 (69,0 ï 93,0) %, 10,0 (6,0 ï 

16,0) ʤ/ʩ, 748 (746 ï 750) ʤʤ.ʨʪ.ʩʪ.; ʤʘʨʪʝ ï 

-6,0 (-15,7 ï 2,8) Áʉ, 84,0 (71,0 ï 92,0) %, 

7,0 (3,0 ï 14,0) ʤ/ʩ, 748 (746 ï 749) 

ʤʤ.ʨʪ.ʩʪ.  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʜʦʤʠʢʘʭ ʠ ʧʘʚʠʣʴʦʥʘʭ, ʛʜʝ ʩʦʜʝʨʞʘʣʠ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫ-

ʭʘ ʙʳʣʘ ʫʩʨʝʜʥʝʥʥʦ 1,5Ñ0,16 Áʉ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï 83,0Ñ1,29 %, ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ï 0,35Ñ0,11 ʤ/ʩ, ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʚ ʥʝʤ ʉʆ2 ï 0,04Ñ0,001 %, ʘ NH3 ʠ 

H2S ï 0 ʠ 0 ʤʛ/ʤ3. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʭ ʜʦʤʠʢʘʭ ʠ ʛʨʫʧʧʦʚʳʭ ʧʘʚʠʣʴ-

ʦʥʘʭ ʩ ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʤʠʢʨʦʢʣʠʤʘʪʦʤ 

ʦʪʤʝʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ 

ʞʠʚʦʪʥʳʭ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʙʳʣʘ ʣʠʰʝʥʘ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠ ʥʝ 

ʩʦʜʝʨʞʘʣʘ ʷʜʦʚʠʪʳʭ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʳʯʢʦʚ ʧʦʜʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ ʚ ʩʚʷʟʠ ʩ ʚʟʨʦʩʣʝʥʠʝʤ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʪʝʣʘ ʚʦʣʘʪʠʣʴʥʦ ʩʥʠʞʘʣʘʩʴ ʚ ʫʟʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 39,2Ñ0,28ï39,3Ñ0,34 ʜʦ 

38,6Ñ0,19ï38,7Ñ0,21 Áʉ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʩʝʨʜʝʯʥʳʭ ʩʦ-

ʢʨʘʱʝʥʠʡ ʚ 1 ʤʠʥ ʫ ʥʠʭ ʥʝʫʢʣʦʥʥʦ ʩʦʢʨʘ-

ʱʘʣʘʩʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ 

38,0Ñ1,72ï40,0Ñ1,84 ʜʦ 21,0Ñ1,19ï

23,0Ñ1,10 ʠ ʦʪ 125,0Ñ2,49ï127,0Ñ2,65 ʜʦ 

81,0Ñ1,60ï84,0Ñ1,56 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʈ>0,05). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʠʥʠʢʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʚ ʨʘʤʢʘʭ ʢʦʣʝʙʘʥʠʡ ʬʠ-
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ʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʠʭ ʟʜʦʨʦʚʦʤ ʛʘʙʠʪʫʩʝ. 

ɸʥʘʣʠʟ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʛʝʤʘʪʦʣʦʛʠ-

ʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʠʩʣʦ ʣʝʡʢʦ-

ʮʠʪʦʚ ʚ ʢʨʦʚʠ ʙʳʯʢʦʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ 

ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʚʦʣʥʦʦʙʨʘʟʥʦ ʫʤʝʥʴʰʘʣʦʩʴ 

ʦʪ 10,33Ñ0,33ï10,64Ñ0,46 ʜʦ 8,98Ñ0,28ï

9,37Ñ0,38 109 ʣ. ʉʣʝʜʫʝʪ ʦʙʦʟʥʘʯʠʪʴ, ʯʪʦ ʧʦ 

ʠʟʫʯʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ ʞʠʚʦʪʥʳʝ ʧʨʠ ʩʦʚ-

ʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʨʝʧʝʣʘ ʩ çʇʦʣʠʩʪʠ-

ʤʦʤè (2 ʛʨʫʧʧʘ) ʠ ʡʦʜʦʤʠʜʦʣʘ ʩ ʩʝʣʝʥʦʧʠ-

ʨʘʥʦʤ (3 ʛʨʫʧʧʘ) ʚ ʚʦʟʨʘʩʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ 60, 150 ʜʥʝʡ ʠ 390 ʜʥʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʠʤʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʠʥʪʘʢʪʥʳʤ ʩʚʝʨʩʪʥʠʢʘʤʠ ʥʘ 5,0-5,4 % ʠ 

7,5 % (ʈ<0,05). 

ʀʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʳʷʚʣʝʥʘ ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʢʦʪʦʨʘʷ ʫ ʙʳʯʢʦʚ ʢʘʢ ʢʦʥ-

ʪʨʦʣʴʥʦʡ, ʪʘʢ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪ ʥʘʯʘʣʘ ʢ 

ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʤʝʨʝʥʥʦ ʥʘʨʘʩʪʘʣʘ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 6,35Ñ0,17 ʧʨʦʪʠʚ 

8,28Ñ0,30 ʠ 6,29Ñ0,19ï6,50Ñ0,16 ʧʨʦʪʠʚ 

8,60Ñ0,33ï8,66Ñ0,40 1012ʣ). ʇʨʠ ʵʪʦʤ ʠʟʫ-

ʯʘʝʤʳʡ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʫ ʞʠ-

ʚʦʪʥʳʭ 2 ʠ 3 ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 150-

ʜʥʝʚʥʦʛʦ ʠ 150, 390-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣ 

ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʙʳʯʢʦʚ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʠʨʝʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʳʯʢʦʚ 

 

ʉʦʦʙʨʘʟʥʦ ʜʠʥʘʤʠʢʝ ʯʠʩʣʘ ʵʨʠʪʨʦ-

ʮʠʪʦʚ ʧʨʦʠʩʭʦʜʠʣ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ 

ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ (ʈʠʩ. 1), ʥʦ ʚ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʬʦʨʤʝ. ʊʘʢ, ʠʟʫʯʘʝʤʳʡ 

ʧʘʨʘʤʝʪʨ ʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʚʳʰʘʣ-

ʩʷ ʦʪ 95,0Ñ1,20ï98,0Ñ1,30 ʜʦ 115,0Ñ2,20ï

127,0Ñ0,90 ʛ/ʣ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʚʦʩ-

ʭʦʜʩʪʚʦʤ ʫ ʙʳʯʢʦʚ 2 (ʪʨʝʧʝʣ + çʇʦʣʠ-

* 
*  * * *ǒ *ǒ
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ʩʪʠʤè) ʠ 3 (ʡʦʜʦʤʠʜʦʣ + ʩʝʣʝʥʦʧʠʨʘʥ) 

ʛʨʫʧʧ ʚ ʚʦʟʨʘʩʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 150, 390 ʠ 

150, 390, 540 ʜʥʝʡ ʞʠʟʥʠ (ʈ<0,05). 

ɺʦʟʨʘʩʪʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʜʝʨʞʘ-

ʥʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʥʝʠʟʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʧʦ ʤʝʨʝ ʠʭ ʨʦʩʪʘ 

ʠ ʨʘʟʚʠʪʠʷ: ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʦʪ 15,3Ñ0,24 

ʜʦ 21,9Ñ0,52 ʤʛ/ʤʣ; ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪ 

14,9Ñ0,30ï15,1Ñ0,32 ʜʦ 25,2Ñ0,60ï

25,8Ñ0,59 ʤʛ/ʤʣ. ʇʨʠʯʝʤ 150, 360, 390, 

540-ʜʥʝʚʥʳʝ (2 ʛʨʫʧʧʘ) ʠ 150, 390, 540-

ʜʥʝʚʥʳʝ (3 ʛʨʫʧʧʘ) ʙʳʯʢʠ, ʩʦʜʝʨʞʘʚʰʠʝʩʷ 

ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʝʧʝʣʘ ʩ çʇʦʣʠʩʪʠʤʦʤè ʠ 

ʡʦʜʦʤʠʜʦʣʘ ʩ ʩʝʣʝʥʦʧʠʨʘʥʦʤ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘ-

ʯʝʥʠʷ 

ɺʳʷʚʣʝʥʦ (ʈʠʩ. 2), ʯʪʦ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʪʠʨʝʦʛʣʦʙʫʣʠʥʦʚ ʫ ʞʠʚʦʪʥʳʭ ʢʘʢ ʢʦʥ-

ʪʨʦʣʴʥʦʡ, ʪʘʢ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʪʘʢʞʝ 

ʥʝʫʢʣʦʥʥʦ ʥʘʨʘʩʪʘʣʘ ʚ ʩʚʷʟʠ ʩ ʚʟʨʦʩʣʝʥʠʝʤ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 97,10Ñ4,82 ʧʨʦʪʠʚ 

176,20Ñ9,91 ʠ 96,90Ñ3,93ï98,20Ñ4,61 ʧʨʦ-

ʪʠʚ 183,80Ñ10,36ï202,40Ñ11,83 ʤʢʛ), ʢʦʪʦ-

ʨʘʷ ʚ ʠʭ 150-ʜʥʝʚʥʦʤ (2 ʛʨʫʧʧʘ) ʠ 60, 150, 

360, 390, 540-ʜʥʝʚʥʦʤ (3 ʛʨʫʧʧʘ) ʚʦʟʨʘʩʪʝ 

ʙʳʣʘ ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7,4 % 

(ʈ<0,05) ʠ 8,5-13,2 % (ʈ<0,05-0,01), ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 390 ʠ 540-

ʜʥʝʚʥʳʝ ʙʳʯʢʠ 3 ʛʨʫʧʧʳ ʧʦ ʠʟʫʯʘʝʤʦʤʫ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʪʘʢʞʝ ʜʦʩʪʦ-

ʚʝʨʥʦ ʧʨʝʚʳʰʘʣʠ ʩʚʝʨʩʪʥʠʢʦʚ 2 ʛʨʫʧʧʳ. 

Заключение. ʇʨʠʤʝʥʝʥʠʝ ʦʧʳʪʥʳʤ 

ʙʳʯʢʘʤ 2, 31, 151, 361-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-

ʱʝʩʪʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ, ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʩʭʝʤʘʤʠ ʩ ʫʯʝʪʦʤ 

ʡʦʜʥʦʡ ʠ ʩʝʣʝʥʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ ʣʦ-

ʢʘʣʴʥʦʡ ʘʛʨʦʧʦʯʚʝʥʥʦʡ ʟʦʥʝ ʨʝʛʠʦʥʘ ʚʳ-

ʟʚʘʣʦ ʧʦʚʳʰʝʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʝʡ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʤʫʥʦ-

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʙʳ-

ʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ ʧʨʠ ʥʘʟʥʘʯʝ-

ʥʠʠ ʞʠʚʦʪʥʳʤ ʠ ʪʨʝʧʝʣʘ ʩ çʇʦʣʠʩʪʠʤʦʤè 

(2 ʛʨʫʧʧʘ), ʠ ʡʦʜʦʤʠʜʦʣʘ ʩ ʩʝʣʝʥʦʧʠʨʘʥʦʤ 

(3 ʛʨʫʧʧʘ). ʇʨʠ ʵʪʦʤ ʚ ʤʦʜʝʣʠʨʫʝʤʳʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʭ ʙʳʯʢʠ 3 ʛʨʫʧʧʳ ʠʤʝʣʠ ʩʦʧʦ-

ʩʪʘʚʠʤʦ ʚʳʨʘʞʝʥʥʳʡ ʪʠʨʝʦʪʨʦʧʥʳʡ ʵʬ-

ʬʝʢʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤ ʫ ʩʚʝʨʩʪʥʠ-

ʢʦʚ 2 ʛʨʫʧʧʳ. 
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ɺʆɿʈɸʉʊʅɸʗ ɼʀʅɸʄʀʂɸ ɻɽʄɸʊʆʃʆɻʀʏɽʉʂʀʍ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀʍ  

ʇʆʂɸɿɸʊɽʃɽʁ ɹʓʏʂʆɺ ɺʆ ɺɿɸʀʄʆʉɺʗɿʀ ʉ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʄʀ ʀ  

ʕʂʆʃʆɻʀʏɽʉʂʀʄʀ ʋʉʃʆɺʀʗʄʀ ʉʆɼɽʈɾɸʅʀʗ 

 

ʄʫʣʣʘʢʘʝʚ ʆ.ʊ., ʐʫʢʘʥʦʚ ʈ.ɸ., ɸʣʪʳʥʦʚʘ ʅ.ɺ., ʐʫʢʘʥʦʚ ɸ.ɸ.  

ʈʝʟʶʤʝ 

 

ɺ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʘ ʠʤʤʫʥʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ ʙʳʯʢʘʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʦʚ ʚʳʨʘʱʠʚʘʥʠʷ, ʜʦʨʘʱʠ-

ʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ, ʫʯʠʪʳʚʘʷ ʨʝʛʠʦʥʘʣʴʥʫʶ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 3 ʛʨʫʧʧʘʭ ʙʳʯʢʦʚ-

ʘʥʘʣʦʛʦʚ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʕʪʠʭ ʞʠʚʦʪʥʳʭ ʩ 2 ʜʦ 150-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʜʝʨʞʘʣʠ ʩʦ-

ʛʣʘʩʥʦ ʘʜʘʧʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʧʦʪʦʤ ʜʦ 540 ʜʥʝʡ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʦʚ) ï ʧʦ ʠʥʜʫ-

ʩʪʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ. ɹʳʯʢʠ 1 ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ. ɾʠʚʦʪʥʳʤ 2 ʠ 3 ʛʨʫʧʧ ʥʘʟʥʘʯʘʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʝʧʝʣ ʩ çʇʦʣʠʩʪʠʤʦʤè ʠ ʡʦʜʦʤʠʜʦʣ ʩ ʩʝʣʝʥʦʧʠʨʘʥʦʤ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʤ ʩʭʝʤʘʤ. ʋ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚʦʟʨʘʩʪʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʥʠʢʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʩʣʠ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʞʠʚʦʪʥʳʤ ʠʩʧʳ-

ʪʳʚʘʝʤʳʭ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʟʥʘʯʥʳʤ ʠʤʤʫʥʦ-

ʪʨʦʧʥʳʤ ʵʬʬʝʢʪʦʤ, ʪʦ ʪʠʨʝʦʪʨʦʧʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʙʳʣʦ ʟʘʤʝʪʥʦ ʚʳʨʘʞʝʥʥʝʝ ʚ 

ʫʩʣʦʚʠʷʭ ʥʘʟʥʘʯʝʥʠʷ ʡʦʜʦʤʠʜʦʣʘ ʩ ʩʝʣʝʥʦʧʠʨʘʥʦʤ ʥʝʞʝʣʠ ʪʨʝʧʝʣʘ ʩ çʇʦʣʠʩʪʠʤʦʤè. 

 

AGE DYNAMICS OF HEMATOLOGICAL AND BIOCHEMICAL PARAMETERS OF BULL 

CALVES IN RELATION TO TECHNOLOGICAL AND ENVIRONMENTAL CONDITIONS OF 

THEIR KEEPING 

 

Mullakaev O.ʊ., Shukanov R.A., Altynova N.V., Shukanov A.A. 

Summary 

 

The work established the immunophysiological feasibility of joint application of natural bio-

active substances to bulls at the beginning of the growing, rearing and fattening periods, taking into 

account the regional biogeochemical specificity. In this regard, a series of scientific and economic 

and laboratory studies were carried out on 3 groups of bulls-analogues of 10 heads each. These an-

imals were kept from 2 to 150 days of age according to adaptive technology, and then up to 540 

days (duration of experiments) - according to the industrial system. The bulls of group 1 served as a 

control. Animals of groups 2 and 3 were assigned respectively trepel with çPolistimè and iodomidol 

with selenopyran according to the developed schemes. Age variability of clinical and physiological 

state, hematological and biochemical profiles was determined in experimental bulls. 

The results showed that if the combined use of animals tested bioactive substances was char-

acterized by almost equivalent immunotropic effect, the thyrotropic effect on the body was marked-

ly more pronounced in the conditions of appointment of iodomidol with selenopiran than trepel with 

çPolistimè. 
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КАДРОВОЕ ОБЕСПЕЧЕНИЕ ГОСУДАРСТВЕННОЙ ВЕТЕРИНАРНОЙ СЛУЖБЫ 

РЕСПУБЛИКИ САХА (ЯКУТИЯ) 

 

Никитин И.Н. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ, Акмуллин А.И. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

 Трофимова Е.Н.ï ʜ.ʚ.ʥ., ʜʦʮʝʥʪ, Васильев М.Н. ï ʜ.ʚ.ʥ., ʜʦʮʝʥʪ,  

Бураев В.И.1 ï ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʝʧʘʨʪʘʤʝʥʪʘ ʚʝʪʝʨʠʥʘʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
1ɼʝʧʘʨʪʘʤʝʥʪ ʚʝʪʝʨʠʥʘʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

 

Ключевые слова: ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʩʣʫʞʙʘ, ʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʥʦʨʤʳ ʪʨʫʜʘ 

Keywords:  state veterinary service, working hours, labor standards 

 

ʆʧʪʠʤʘʣʴʥʦʝ ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ 

ʩʪʨʘʥʳ, ʩʫʙʲʝʢʪʦʚ ʈʌ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡ-

ʰʠʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʜʝʣʘ, ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʫʨʦ-

ʚʝʥʴ ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʙʣʘʛʦʧʦ-

ʣʫʯʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɸʥʘʣʠʟ 

ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ [1-2] ʠ ʩ ʫʯʝʪʦʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨ-

ʥʦʡ ʩʣʫʞʙʳ [3-10]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝ-

ʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫ-

ʪʠʷ). 

Материал и методы исследова-

ний. ʀʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʷʚʠʣʠʩʴ 

ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʝʩʧʝʯʝʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ) ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʚʨʘʯʘʤʠ ʠ ʬʝʣʴ-

ʜʰʝʨʘʤʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2019 ʛ. 

ɹʘʣʘʥʩ ʛʦʜʦʚʦʛʦ ʬʦʥʜʘ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩ-

ʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ 

ʫʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʢʘʣʝʥʜʘʨʥʳʭ ʨʘʙʦʯʠʭ ʠ 

ʚʳʭʦʜʥʳʭ ʜʥʝʡ ʧʦ ʊʨʫʜʦʚʦʤʫ ʢʦʜʝʢʩʫ ʈʌ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʦʯʝʨʝʜ-

ʥʳʭ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʪʧʫʩʢʦʚ, ʧʣʘʥʠʨʫ-

ʝʤʳʭ ʥʝ ʚʳʭʦʜʦʚ ʧʦ ʙʦʣʝʟʥʷʤ ʠ ʜʨʫʛʠʤ 

ʦʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ.  

ɻʦʜʦʚʳʝ ʥʦʨʤʳ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʠ 

ʜʨʫʛʠʝ ʨʘʙʦʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʨʝ-

ʨʳʚʳ ʨʘʙʦʪʥʠʢʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʊʨʫʜʦʚʳʤ ʢʦʜʝʢʩʦʤ ʈʌ. ʅʦʨʤʫ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪʥʠʢʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʫʯʝʪʦʤ ʪʨʫʜʦʝʤʢʦʩʪʠ ʚʳʧʦʣ-

ʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪ, ʧʦ ʬʦʨʤʫʣʝ: 

 

ʅʯʠʩ. = [(ʊʦ1Ŀɸ1 + ʊʦ2Ŀɸ2 + ʊʦ3Ŀɸ3 + ʊʦnĿɸn) : 60] : (ʊʛʦʜïʊʧʟïʊʨʧïʊʜʨ), 

 

ʛʜʝ: ʅʯʠʩ. ï ʥʦʨʤʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪʥʠʢʦʚ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʚʝʪʝʨʠʥʘʨ-

ʥʭr ʨʘʙʦʪ, ʯʝʣ.; ʊʦ1, ʊʦ2, ʊʦ3, ...ʊʦn ï 

ʥʦʨʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʢʘʪʝʛʦʨʠʡ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʚʳ-

ʧʦʣʥʝʥʠʝ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʨʘʙʦʪ, ʤʠʥ.; ɸ1, ɸ2, ɸ3, éɸn ï ʛʦʜʦʚʦʡ 

ʦʙʲʝʤ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪ ʧʦ ʠʭ ʚʠʜʘʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ; 

ʊʛʦʜ ï ʛʦʜʦʚʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝ-

ʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʯʘʩ.; 

ʊʧʟ ï ʛʦʜʦʚʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦ-

ʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪ-

ʥʠʢʦʚ, ʯʘʩ.; ʊʨʧ ï ʛʦʜʦʚʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ 

ʥʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʨʝʨʳʚʳ, ʯʘʩ.; 

ʊʜʨ ï ʛʦʜʦʚʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʜʨʫʛʠʝ 

ʚʠʜʳ ʨʘʙʦʪ, ʯʘʩ. ɿʘʪʨʘʪʳ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨ-

ʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ ʢʘʞʜʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ (ʆʟʪ) ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʢʨʝ-

ʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʠ ʣʠʯʥʳʭ ʧʦʜʩʦʙ-

ʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 
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ʆʟʪ = ʄ ʭ ʅʚ 

 

ʛʜʝ: ʄ ï ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʚʠʜʘ ʠ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʣʠ 

ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʠ ʣʠʯʥʳʭ ʧʦʜ-

ʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʛʨʘʞʜʘʥ, ʯʝʣ.-ʯʘʩ.; ʅʚ ï 

ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʣʠ ʢʨʝʩʪʴʷʥʩʢʠʭ 

(ʬʝʨʤʝʨʩʢʠʭ) ʠ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡ-

ʩʪʚʘʭ ʛʨʘʞʜʘʥ, ʯʝʣ.-ʯʘʩ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘ-

ʙʦʪʥʠʢʦʚ ʚ ʫʣʫʩʘʭ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫ-

ʪʠʷ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʦʜʦʚʳʝ ʬʦʥʜʳ ʦʧʝʨʘ-

ʪʠʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

Результаты исследований. ɻʦʜʦ-

ʚʦʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨ-

ʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʜʥʷ ʚʝʪʝʨʠ-

ʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʊʨʫʜʦʚʦʤʫ ʢʦ-

ʜʝʢʩʫ ʈʌ ʩʦʩʪʘʚʣʷʝʪ 8 ʯʘʩʦʚ, ʚ ʚʝʪʝʨʠʥʘʨ-

ʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ï 7,2 ʯʘʩʘ. ʇʣʘʥʠʨʫʝʤʳʝ 

ʥʝʚʳʭʦʜʳ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨ-

ʥʦʡ ʠʥʩʧʝʢʮʠʠ ʨʘʚʥʳ 69 ʜʥʷʤ, ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʚʝʪʝʨʠ-

ʥʘʨʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ï 79 

ʜʥʝʡ. ɻʦʜʦʚʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝ-

ʛʦ ʚʨʝʤʝʥʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

1361,6 ʯʘʩʘ ʜʦ 1561,4 ʯʘʩʘ; ʛʦʜʦʚʳʝ ʥʦʨʤʳ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-

ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ï ʦʪ 94,9 ʜʦ 183,8 

ʯʘʩʘ; ʜʨʫʛʠʝ ʚʠʜʳ ʨʘʙʦʪ ï ʦʪ 58,4 ʜʦ 258 

ʯʘʩʦʚ; ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʨʝʨʳʚʳ ï ʦʪ 

94,5 ʜʦ 97,5 ʯʘʩʦʚ. 

ɻʦʜʦʚʦʡ ʬʦʥʜ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʘʙʦ-

ʯʝʛʦ ʚʨʝʤʝʥʠ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʫ ʚʝʪʝʨʠʥʘʨ-

ʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʠʥʩʧʝʢʮʠʠ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʫ 

ʨʘʙʦʪʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʘʭ, ʠ ʥʘʠʤʝʥʴʰʠʡ 

ï ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦ-

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ.  

 

ʊʘʙʣʠʮʘ 1 ï ɻʦʜʦʚʦʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠ-

ʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʂʦʣʠʯʝʩʪʚʦ ʚ: 

ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ 

ʚʝʪʝʨʠʥʘʨʥʦ-

ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘʙʦ-

ʨʘʪʦʨʠʷʭ 

ʛʦʩ. 

ʣʘʙʦʨʘ-

ʪʦʨʠʷʭ 

ɺʉʕ 

ʛʦʩʚʝʪ-

ʠʥʩʧʝʢ-

ʮʠʷʭ 
ʫʣʫʩʦʚ ʨʝʩʧʫʙʣʠʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ 248,8 248,8 248,8 248,8 248,8 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝ-

ʛʦ ʜʥʷ, ʯ. 
8,0 7,2 7,2 8,0 8,0 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʯʘʩʦʚ ʚ 

ʛʦʜ 
1985,4 1786,4 1786,4 1985,4 1985,4 

ʇʣʘʥʠʨʫʝʤʳʝ ʥʝʚʳʭʦʜʳ 

(ʜʥʝʡ) 
79 79 79 79 69 

ɻʦʜʦʚʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʯ. 
1513,4 1361,6 1361,6 1513,4 1561,4 

ɻʦʜʦʚʳʝ ʥʦʨʤʳ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘ (ʯʘʩ.) : 
     

- ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-

ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ 
183,3 96,4 96,4 94,9 97,9 

- ʜʨʫʛʠʝ ʨʘʙʦʪʳ 105,3 129,0 258,0 58,4 32,0 

- ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʨʝ-

ʨʳʚʳ 
94,5 94,5 94,5 94,5 97,6 

ɻʦʜʦʚʦʡ ʬʦʥʜ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʯ. 
1130,3 1041,7 912,7 1265,6 1334,0 
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ʊʘʙʣʠʮʘ 2 ï ʌʘʢʪʠʯʝʩʢʘʷ ʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʫʯʨʝʞʜʝʥʠʷʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʝʪʝʨʠ-

ʥʘʨʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

 

ʂʦʣʠ- 

ʯʝʩʪʚʦ ʫʯʨʝʞ-

ʜʝ-ʥʠʡ 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʚʝʪʚʨʘʯʝʡ: 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʚʝʪʬʝʣʴʜʰʝʨʦʚ 

(ʣʘʙʦʨʘʥʪʦʚ): 

ʬʘʢʪʠ-

ʯʝʩʢʘʷ 

ʥʘʫʯʥʦ- 

ʦʙʦʩʥʦ-

ʚʘʥʥʘʷ 

ʬʘʢʪʠ-

ʯʝʩʢʘʷ 

ʥʘʫʯʥʦ- 

ʦʙʦʩʥʦ-

ʚʘʥʥʘʷ 

ʃʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ 

35 801 1267 374 592 

ɺʝʪʝʨʠʥʘʨʥʦ-

ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʣʘʙʦʨʘ-

ʪʦʨʠʠ: 

     

- ʫʣʫʩʦʚ 34 134 168 65 78 

- ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ 1 31 42 16 17 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʣʘʙʦ-

ʨʘʪʦʨʠʠ ʚʝʪʝʨʠ-ʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

8 21 21 9 9 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʝʪʝ-

ʨʠʥʘʨʥʘʷ ʠʥʩʧʝʢʮʠʷ 
1 38 40 - - 

ɺʩʝʛʦ 79 1025 1538 464 696 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʘ ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩ-

ʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ).  

ʌʘʢʪʠʯʝʩʢʦʝ ʥʘʣʠʯʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠ-

ʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʰʪʘʪʥʳʤ ʝʜʠʥʠʮʘʤ. 

ɺ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ 

34 ʫʣʫʩʦʚ ʠ ʛ. ʗʢʫʪʩʢʘ ʨʘʙʦʪʘʶʪ 801 ʚʝʪʝ-

ʨʠʥʘʨʥʳʡ ʚʨʘʯ (ʚ ʩʨʝʜʥʝʤ ʚ ʦʜʥʦʤ ʫʣʫʩʝ ï 

ʧʦ 23), 374 ʚʝʪʬʝʣʴʜʰʝʨʦʚ (ʚ ʩʨʝʜʥʝʤ ʚ 

ʦʜʥʦʤ ʫʣʫʩʝ ï ʧʦ 11), ʯʪʦ ʢ ʥʘʫʯʥʦ ʦʙʦʩʥʦ-

ʚʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʚʝʪʝʨʠ-

ʥʘʨʥʳʤ ʚʨʘʯʘʤ - 63,2 %, ʬʝʣʴʜʰʝʨʘʤ ï 

54,7 %; ʚ ʚʝʪʝʨʠʥʘʨʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘ-

ʙʦʨʘʪʦʨʠʷʭ ʫʣʫʩʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦ 

ʫʯʨʝʞʜʝʥʠʝ ï 4 ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʘ, 2 ʣʘ-

ʙʦʨʘʥʪʘ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ 79,8 ʠ 83,3 %; ʚ ʨʝʩʧʫʙʣʠ-

ʢʘʥʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦ-

ʨʘʪʦʨʠʠ ʬʘʢʪʠʯʝʩʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʝʪʝʨʠ-

ʥʘʨʥʳʭ ʚʨʘʯʝʡ ʩʦʩʪʘʚʣʷʝʪ 73,8 % ʢ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʚʝʪʝʨʠʥʘʨ-

ʥʳʭ ʣʘʙʦʨʘʥʪʦʚ - 94,1 %; ʚ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʘ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʳʭ ʨʳʥʢʘʭ ʬʘʢʪʠʯʝʩʢʘʷ ʰʪʘʪʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ ʠ ʣʘʙʦ-

ʨʘʥʪʦʚ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ; ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʠʥʩʧʝʢʮʠʠ ʫʢʦʤ-

ʧʣʝʢʪʦʚʘʥʳ 38 ʜʦʣʞʥʦʩʪʝʡ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʚʨʘʯʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 95 % ʢ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʢʨʫʧʥʝʥʥʳʝ 

ʥʦʨʤʳ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠ-

ʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3, 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʝʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʛʦʜʦʚʳʝ 

ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ ʦʜʥʦʡ ʛʦʣʦʚʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʤʝʥʴʰʝ ʥʘ 2,2 ʯ. (34,9 %), ʣʦʰʘʜʠ ï 

ʥʘ 1,9 ʯ. (46,3 %), ʩʦʙʘʢʠ ï ʥʘ 0,7 ʯ. (50 %), 

ʩʚʠʥʴʠ ʙʦʣʴʰʝ ï ʥʘ 0,09 ʯ. (7,4 %), ʤʝʣʢʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï ʥʘ 0,16 ʯ. (16,6 %). ʅʦʨʤʘ 

ʚʨʝʤʝʥʠ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʜʥʦʛʦ ʩʝʚʝʨʥʦ-

ʛʦ ʦʣʝʥʷ ʫʩʪʘʥʦʚʣʝʥʘ ʚʧʝʨʚʳʝ ʜʣʷ ʫʩʣʦʚʠʡ 

ʈʝʩʧ. ʉʘʭʘ (ʗʢʫʪʠʷ), ʘʥʘʣʦʛʘ ʚ ʜʨʫʛʠʭ ʟʦ-

ʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝʪ. ʅʦʨʤʳ 

ʟʘʢʨʝʧʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʟʘ ʦʜʥʠʤ ʚʝʪʝʨʠ-

ʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʜʨʫʛʠʭ ʟʦʥʘʭ ʩʪʨʘʥʳ. 
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ʊʘʙʣʠʮʘ 3 - ʋʢʨʫʧʥʝʥʥʳʝ ʥʦʨʤʳ ʟʘʪʨʘʪ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ) 

ɺʠʜ ʞʠʚʦʪʥʦʛʦ ʅʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʚʝʪʝʨʠ-

ʥʘʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʜʥʦ-

ʛʦ ʞʠʚʦʪʥʦʛʦ, ʯʘʩ. 

ʅʦʨʤʳ ʟʘʢʨʝʧʣʝʥʠʷ ʞʠʚʦʪ-

ʥʳʭ ʟʘ ʦʜʥʠʤ ʚʝʪʝʨʠʥʘʨʥʳʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ, ʛʦʣʦʚ 

ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ 4,1 369 

ʆʣʝʥʠ 2,4 630 

ʃʦʰʘʜʠ 2,2 688 

ʉʚʠʥʴʠ 1,4 1081 

ʄʝʣʢʠʡ ʨʦʛʘʪʳʡ ʩʢʦʪ 1,12 1351 

ʉʦʙʘʢʠ ʠ ʜʨʫʛʠʝ ʤʝʣʢʠʝ ʜʦ-

ʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ 
0,7 2162 

ʇʪʠʮʘ 0,15 10089 

 

ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʚʷʟʘʥʘ ʩ ʦʙʲʝʢ-

ʪʠʚʥʳʤʠ ʠ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ.  

ɺʦ - ʧʝʨʚʳʭ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʨʘʟ-

ʙʨʦʩʘʥʥʦʩʪʴ ʟʦʥʳ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʫʯʨʝʞʜʝʥʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ (ʨʘʜʠʫʩ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʜʦʭʦʜʠʪ ʜʦ 100 ʠ ʙʦʣʝʝ ʢʤ). ɺʦ-ʚʪʦʨʳʭ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʞʠʚʦʪʥʦʚʦʜ-

ʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ ʠʥʚʘ-

ʟʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ.  

ɺ-ʪʨʝʪʴʠʭ, ʩʦʢʨʘʱʝʥʥʳʡ ʧʝʨʝʯʝʥʴ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʚ ʩʚʷʟʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʟʦʣʷʮʠ-

ʝʡ ʞʠʚʦʪʥʳʭ ʚ ʦʪʜʘʣʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ.  

Заключение. 1. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʊʨʫʜʦʚʳʤ ʢʦʜʝʢʩʦʤ ʈʌ ʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʪʨʫʜʦʚʳʝ 

ʦʪʥʦʰʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ), 

ʛʦʜʦʚʦʡ ʬʦʥʜ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʚʨʝ-

ʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʫʯʨʝ-

ʞʜʝʥʠʷʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʳ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ: ʦʪ 

912,7 ʯʘʩʘ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʚʝʪʝʨʠʥʘʨ-

ʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʜʦ 1334 

ʯʘʩʘ ï ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʠʥʩʧʝʢʮʠʠ. 

2. ʂʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʚʝʪʝʨʠ-

ʥʘʨʥʳʤʠ ʚʨʘʯʘʤʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 63,2 % ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʜʦ 100 % ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ; ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʬʝʣʴʜʰʝʨʘʤʠ 

ï ʦʪ 54,7 % ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ, ʜʦ 94,2 % ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

3. ɻʦʜʦʚʳʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʚʝʪʝ-

ʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠ-

ʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʟʦʥʘʭ ʩʪʨʘʥʳ ʚ ʧʨʝ-

ʜʝʣʘʭ ʦʪ 34,9 % ʚ ʩʢʦʪʦʚʦʜʩʪʚʝ, ʜʦ 46,3 % ʚ 

ʢʦʥʝʚʦʜʩʪʚʝ.  
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ɺ ʛʫʙʝʨʥʠʷʭ ʮʘʨʩʢʦʡ ʈʦʩʩʠʠ ʥʘʯʘʣʠ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʝʪʝʨʠ-

ʥʘʨʥʳʝ ʩʣʫʞʙʳ ʚ ʢʦʥʮʝ XVIII  ʚʝʢʘ [1-9, 

12]. ɼʣʷ ʵʪʦʛʦ ʧʨʠʛʣʘʰʘʣʠ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʚʨʘʯʝʡ ʠʟ ɻʝʨʤʘʥʠʠ, ɸʚʩʪʨʠʠ ʠ ʵʢʟʘʤʝʥʦ-

ʚʘʣʠ ʠʭ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʤʝʜʠʢʦ-

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ. ʇʝʨʚʳʝ ʚʝʪʝʨʠ-

ʥʘʨʥʳʝ ʚʨʘʯʠ ʚ ʈʦʩʩʠʠ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ 

ʚ ʥʘʯʘʣʝ XIX  ʚʝʢʘ [1, 4, 6]. 

Материал и методы исследова-
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ний. ʀʩʪʦʯʥʠʢʠ ʊʘʪʘʨʩʢʦʛʦ, ʀʨʢʫʪʩʢʦʛʦ, 

ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʨʭʠʚʦʚ, ʦʧʫʙ-

ʣʠʢʦʚʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʠʩ-

ʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʠʠ ʈʦʩʩʠʠ, ʂʘʟʘʥʩʢʦʡ ʛʫ-

ʙʝʨʥʠʠ ʟʘ XIX  ʠ  XX ʚʝʢʘ ʷʚʠʣʠʩʴ ʤʘʪʝʨʠ-

ʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʤʝʪʦʜʠʢʝ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ. 

Результаты исследований. ʇʝʨ-

ʚʳʤ ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʂʘʟʘʥ-

ʩʢʦʡ ʛʫʙʝʨʥʠʠ ʩʪʘʣ ʚʳʧʫʩʢʥʠʢ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ʤʝʜʠʢʦ-

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ ʂʘʯʠʥ ʄʠʭʘʠʣ 

ʉʪʝʧʘʥʦʚʠʯ. ʆʥ ʨʦʜʠʣʩʷ ʚ 1799 ʛ., ʧʨʦʠʩ-

ʭʦʜʠʣ ʠʟ ʩʦʣʜʘʪʩʢʠʭ ʜʝʪʝʡ. ɺ 1816 ʛ. ʧʦ-

ʩʪʫʧʠʣ ʠ ʚ 1820 ʛʦʜʫ ʦʢʦʥʯʠʣ ʘʢʘʜʝʤʠʶ, 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʟʘʤʝʥʘ ʧʦʣʫʯʠʣ ʟʚʘʥʠʝ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʦʤʦʱʥʠʢʘ 1-ʛʦ ʦʪʜʝʣʝʥʠʷ. 

5 ʩʝʥʪʷʙʨʷ 1820 ʛʦʜʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʚ ʂʘ-

ʟʘʥʩʢʫʶ ʛʫʙʝʨʥʠʶ ʥʘ ʜʦʣʞʥʦʩʪʴ ʚʝʪʝʨʠ-

ʥʘʨʥʦʛʦ ʣʝʢʘʨʷ ʠ ʧʨʠʩʪʫʧʠʣ ʢ ʨʘʙʦʪʝ 28 

ʩʝʥʪʷʙʨʷ 1820 ʛʦʜʘ. 25 ʦʢʪʷʙʨʷ 1823 ʛʦʜʘ 

ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ ʚʝʪʝʨʠʥʘʨʥʳʝ ʣʝʢʘʨʠ 1-

ʛʦ ʦʪʜʝʣʝʥʠʷ ʟʘ ʚʳʩʣʫʛʫ ʣʝʪ [10]. ʇʦʣʦʞʝ-

ʥʠʝ ʦ ʧʦʚʳʰʝʥʠʠ ʚ ʯʠʥʝ ʣʝʢʘʨʝʡ ʙʳʣʦ 

ʫʪʚʝʨʞʜʝʥʦ 5 ʬʝʚʨʘʣʷ 1816 ʛʦʜʘ: 

çéʚʝʪʝʨʠʥʘʨʥʳʝ ʧʦʤʦʱʥʠʢʠ 1-ʛʦ ʦʪʜʝʣʝ-

ʥʠʷ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʪʨʝʭ ʣʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ 

ʩʣʫʞʙʳ ʠ ʧʦ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʶ ʠʭ 

ʥʘʯʘʣʴʩʪʚʘ ʦʙ ʫʩʧʝʰʥʦʤ ʣʝʯʝʥʠʠ ʜʦʤʘʰ-

ʥʠʭ ʞʠʚʦʪʥʳʭ ʠ ʙʣʘʛʦʥʨʘʚʥʦʤ ʧʦʚʝʜʝʥʠʠ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʚʝʪʝʨʠʥʘʨʥʳʝ ʣʝʢʘʨʠ 1-ʛʦ 

ʦʪʜʝʣʝʥʠʷè [11]. 

ʅʘ ʵʪʦʤ ʧʦʩʪʫ ʝʛʦ ʩʤʝʥʠʣ ʉʦʢʦʣʦʚ 

ɸʣʝʢʩʘʥʜʨ ɻʘʚʨʠʣʦʚʠʯ, ʥʘʟʥʘʯʝʥʥʳʡ ʥʘ 

ʜʦʣʞʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʚ 1824 ʛʦ-

ʜʫ ʠ ʧʨʦʨʘʙʦʪʘʚʰʠʡ ʚ ʛʫʙʝʨʥʠʠ 16 ʣʝʪ (ʜʦ 

1840 ʛʦʜʘ). ʆʥ ʨʦʜʠʣʩʷ ʚ 1790 ʛ., ʧʨʦʠʩʭʦ-

ʜʠʣ ʠʟ ʩʦʣʜʘʪʩʢʠʭ ʜʝʪʝʡ ʣʝʡʙ-ʛʚʘʨʜʠʠ ʉʝ-

ʤʝʥʦʚʩʢʦʛʦ ʧʦʣʢʘ. ɺ ʚʦʟʨʘʩʪʝ 16 ʣʝʪ ʚʩʪʫ-

ʧʠʣ ʥʘ ʚʦʝʥʥʫʶ ʩʣʫʞʙʫ, ʚ ʧʦʣʢʦʚʦʡ ʛʦʩʧʠ-

ʪʘʣʴ ʣʝʢʘʨʩʢʠʤ ʫʯʝʥʠʢʦʤ. ɺ 1820 ʛ. ʙʳʣ 

ʧʝʨʝʚʝʜʝʥ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʫʶ ʠʤʧʝ-

ʨʘʪʦʨʩʢʫʶ ʤʝʜʠʢʦ-ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʘʢʘʜʝ-

ʤʠʶ ʧʦ ʚʪʦʨʦʤʫ ʨʘʟʨʷʜʫ ʚʝʪʝʨʠʥʘʨʥʦʡ ʯʘ-

ʩʪʠ. ɺ 1824 ʛ. ʦʧʨʝʜʝʣʝʥ ʚ ʜʦʣʞʥʦʩʪʴ ʚʝʪʝ-

ʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʂʘʟʘʥʩʢʦʡ ʛʫʙʝʨʥʠʠ [11]. 

ʉʦʢʦʣʦʚ ɸ.ɻ. ʧʨʠʥʠʤʘʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʙʦʨʴʙʝ ʩ ʵʧʠʟʦʦʪʠʷʤʠ. ɺ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢ-

ʪʘʭ, ʛʜʝ ʦʪʤʝʯʘʣʩʷ ʤʘʩʩʦʚʳʡ ʧʘʜʝʞ ʞʠʚʦʪ-

ʥʳʭ, ʦʥ ʧʨʦʚʦʜʠʣ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʯʠʥ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʧʠʟʦʦʪʠʡ, ʜʠʥʘʤʠʢʠ ʠʭ 

ʨʘʟʚʠʪʠʷ, ʧʨʦʚʦʜʠʣ ʣʝʯʝʙʥʳʝ ʠ ʦʛʨʘʥʠʯʠ-

ʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʨʘʟʲʷʩʥʠʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ [10, 11]. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʜʦʥʝʩʝʥʠʷ ʂʘʟʘʥʩʢʦʡ ʚʨʘʯʝʙʥʦʡ ʫʧʨʘʚʳ ʦ 

ʧʘʜʝʞʘʭ ʩʢʦʪʘ ʚ ʛʫʙʝʨʥʠʠ ʚ ʂʘʥʮʝʣʷʨʠʶ 

ʛʝʥʝʨʘʣ ʰʪʘʙ-ʣʝʢʘʨʷ ʛʨʘʞʜʘʥʩʢʦʡ ʯʘʩʪʠ 

ʄɺɼ. ɺ ʜʦʥʝʩʝʥʠʠ ʦʪ 28 ʤʘʨʪʘ 1827 ʛ. ʦʪ-

ʤʝʯʝʥʦ, ʯʪʦ ʚʝʪʝʨʠʥʘʨʥʳʡ ʧʦʤʦʱʥʠʢ ʉʦ-

ʢʦʣʦʚ 27 ʬʝʚʨʘʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʚ ʃʘʠ-

ʰʝʚʩʢʦʤ ʫʝʟʜʝ, ʚ ʩ. ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʝ ʧʘ-

ʜʝʞ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʛʜʝ ʠʤʝʣʦʩʴ 790 ʛʦʣʦʚ, 

ʚ ʪ.ʯ. ʙʦʣʴʥʳʭ 23, ʟʘʨʘʞʝʥʥʳʭ 70. ʇʨʠʯʠ-

ʥʘʤʠ ʟʘʨʘʟʳ ʷʚʣʷʶʪʩʷ: 1) ʍʫʜʦʡ ʧʨʠʩʤʦʪʨ 

ʟʘ ʩʢʦʪʦʤ, 2) ʉʥʷʪʠʝ ʢʦʞ ʩ ʧʘʚʰʠʭ ʞʠʚʦʪ-

ʥʳʭ, 3)ʅʝʟʘʨʳʚʘʥʠʝ ʧʘʚʰʝʛʦ ʩʢʦʪʘ. ʆʥ ʦʙ-

ʥʘʨʫʞʠʣ ʚ ʣʝʩʫ 107 ʪʨʫʧʦʚ ʞʠʚʦʪʥʳʭ, ʦʨ-

ʛʘʥʠʟʦʚʘʣ ʩʙʦʨ ʠ ʩʞʠʛʘʥʠʝ ʚʩʝʭ ʪʨʫʧʦʚ, 

ʦʩʪʘʣʴʥʦʡ ʩʢʦʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʛʦʥʷʣʩʷ 

ʯʝʨʝʟ ʨʘʟʚʝʜʝʥʥʦʝ ʢʫʨʝʚʦ. ɺ 1827 ʛ. ʦʥ 

ʧʨʦʚʦʜʠʣ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ʚ 17 ʦʯʘʛʘʭ ʯʫʤʳ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

1828 ʛ. ï 32 ʦʯʘʛʘʭ, 1829 ʛ. ï 40 ʦʯʘʛʘʭ [11, 

12]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥ ʚʳʧʦʣʥʷʣ ʨʘʙʦʪʫ ʧʦ 

ʤʝʜʠʮʠʥʩʢʦʡ ʯʘʩʪʠ ʥʘ ʜʦʣʞʥʦʩʪʠ ʚʨʘʯʘ 

ʧʨʠ ʙʦʣʴʥʠʮʝ ʂʘʟʘʥʩʢʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʪʶʨʝʤʥʦʛʦ ʟʘʤʢʘ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ. 

ɺ 1827-1834 ʛʛ. ʦʥ ʫʯʘʩʪʚʦʚʘʣ ʚ ʙʦʨʴʙʝ ʩ 

ʭʦʣʝʨʦʡ ʣʶʜʝʡ [11].  

ʉ 1833 ʧʦ 1844 ʛʦʜʳ ʚ ʂʘʟʘʥʩʢʦʡ 

ʛʫʙʝʨʥʠʠ ʩʣʫʞʠʣ ʉʘʚʠʥ ʀʚʘʥ ʇʝʪʨʦʚʠʯ, 

1806 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʦʢʦʥʯʠʣ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʫʶ ʠʤʧʝʨʘʪʦʨʩʢʫʶ ʤʝʜʠʢʦ-

ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʘʢʘʜʝʤʠʶ ʚ 1825 ʛ. ɺ 1827 

ʛ. ʧʨʠʟʥʘʥ ʚʝʪʝʨʠʥʘʨʥʳʤ ʧʦʤʦʱʥʠʢʦʤ 2-

ʛʦ ʦʪʜʝʣʝʥʠʷ [11].   

ʉ 1837 ʧʦ 1839 ʛʦʜʳ ʚ ʏʠʩʪʦʧʦʣʴ-

ʩʢʦʤ ʫʝʟʜʝ ʩʣʫʞʠʣ ʚʝʪʝʨʠʥʘʨʥʳʤ ʠ ʤʝʜʠ-

ʮʠʥʩʢʠʤ ʚʨʘʯʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ɸ.ʍ. ɻʝʥʢʝ. 

ʉ 1842 ʧʦ 1870 ʛʛ. ʨʘʙʦʪʘʣ ʚ ʂʘʟʘʥʩʢʦʡ ʛʫ-

ʙʝʨʥʠʠ ʋʣʴʷʱʝʥʢʦ ɺ.ʄ. ɺ 1844 ʛʦʜʫ ʫʜʦ-

ʩʪʦʝʥ ʟʚʘʥʠʷ ʤʣʘʜʰʝʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʣʝ-

ʢʘʨʷ 2-ʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦ ʠʩʧʳʪʘʥʠʠ ʚ ʂʘʟʘʥ-

ʩʢʦʤ ʠʤʧʝʨʘʪʦʨʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ [11]. 

ʉ 1838 ʧʦ 1860 ʛʦʜʳ ʚ ʂʘʟʘʥʩʢʦʡ 

ʛʫʙʝʨʥʠʠ ʨʘʙʦʪʘʣʠ ʣʝʢʘʨʠ 2-ʛʦ ʦʪʜʝʣʝʥʠʷ 

ʗʢʦʚʣʝʚ ɻ.ʗ., ɸʥʪʠʧʦʚ, ʊʫʨʥʠʥ, ɸʩʤʘʥ 

ʀ.ʌ., ʕʩʣʠʥʛʝʨ ʌ.ʗ., ʆʣʴʜʝʢʦʧ ʂ., ʅʠʢʦ-

ʣʘʝʚ, ʇʝʨʤʷʢʦʚ ʇ.ʌ., ʉʝʨʛʝʝʚ ʇ.ʊ., ʂʦʨ-

ʰʫʥʦʚ ɺ.ɸ., ʉʘʢʝʥ ʉ.ʉ. 

ɿʘ 1820-1860 ʛʦʜʳ ʚ ʛʫʙʝʨʥʠʠ ʩʣʫ-

ʞʠʣʠ 14 ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 4 ʠʟ 
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ʥʠʭ ʩʦʩʪʦʷʣʠ ʧʨʠ ʂʘʟʘʥʩʢʦʡ ʧʘʣʘʪʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ, ʦʩʪʘʣʴʥʳʝ ï ʧʨʠ 

ʚʨʘʯʝʙʥʦʡ ʫʧʨʘʚʝ. ɺʩʝ ʦʥʠ, ʢʨʦʤʝ ɻʝʥʢʝ 

ɸ.ʍ., ʞʠʣʠ ʚ ʂʘʟʘʥʠ ʠ ʂʘʟʘʥʩʢʦʤ ʫʝʟʜʝ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʵʧʠʟʦʦʪʠʡ ʚ ʜʨʫʛʠʭ 

ʫʝʟʜʘʭ ʥʘʧʨʘʚʣʷʣʠʩʴ ʚʝʪʝʨʠʥʘʨʥʳʝ ʚʨʘʯʠ 

ʠʟ ʂʘʟʘʥʠ. 

Заключение. ʆʬʠʮʠʘʣʴʥʦʡ ʜʘʪʦʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠ-

ʥʘʨʥʦʡ ʩʣʫʞʙʳ ʚ ʂʘʟʘʥʩʢʦʡ ʛʫʙʝʨʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ 5 ʩʝʥʪʷʙʨʷ 1820 ʛʦʜʘ, 

ʚ ʜʝʥʴ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʜʦʣʞʥʦʩʪʴ ʧʝʨʚʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ. ɿʘ ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʯʠʩʣʝʥʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 1 ʜʦ 4 ʝʜʠʥʠʮ. 
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ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫ-

ʨʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-

ʩʫʪʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʠʟʫʯʝʥʠʶ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʩʣʫʞʝʙʥʳʭ 

ʩʦʙʘʢ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʣʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʠʤʝ-

ʶʪʩʷ ʢʠʥʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ, ʅʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ ʌʉʀʅ ʈʦʩʩʠʠ, ʄɺɼ, 

ʈʦʩʛʚʘʨʜʠʷ, ʚ ʠʭ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʞʝʙʥʳʭ ʩʦʙʘʢ. 

ʉʦʟʜʘʥʠʝ ʥʘʜʣʝʞʘʱʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘ-

ʥʠʷ ʠ ʫʭʦʜʘ ʟʘ ʩʣʫʞʝʙʥʳʤʠ ʩʦʙʘʢʘʤʠ ʷʚ-

ʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʜʜʝʨʞʘʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʩʦʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ [1]. ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʚʝʪʩʢʦʤʫ ʧʝʨʠʦ-

ʜʫ ʚ ʩʣʫʞʝʙʥʦʡ ʢʠʥʦʣʦʛʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦ-

ʪʦʨʳʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦ-

ʢʫʤʝʥʪʳ ʜʣʷ ʩʣʫʞʝʙʥʳʭ ʩʦʙʘʢ ʩʠʣʦʚʳʭ 

ʩʪʨʫʢʪʫʨ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʠ ʧʦʩʪʦʷʥʥʦ 

ʠʟʤʝʥʷʶʱʘʷʩʷ ʩʣʫʞʝʙʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʜʠʢ-

ʪʫʶʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʩʪʘ-

ʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʨʝ-

ʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʣʫʞʝʙʥʳʭ 

ʩʦʙʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʣʝʤʝʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʧʣʝʤʝʥʥʦʛʦ ʧʦ-

ʛʦʣʦʚʴʷ ʩʣʫʞʝʙʥʳʭ ʩʦʙʘʢ ʢʠʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʣʫʞʙʳ ʌʉʀʅ ʈʦʩʩʠʠ. 

Материал и методы исследова-

ний. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʫʞʠʣʠ ʦʙʲʝʢʪʳ ʧʣʝʤʝʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ, 

ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ. ɺ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʵʤʧʠ-

ʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʥʘʙʣʶʜʝʥʠʝ, ʬʦʪʦʛʨʘ-

ʬʠʨʦʚʘʥʠʝ, ʠʟʤʝʨʝʥʠʝ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʘʥʘʣʠʟ, ʵʢʩʧʝ-

ʨʠʤʝʥʪ). 

ɺ ʩʦʩʪʘʚ ʧʠʪʦʤʥʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫ-

ʤʝʥʪʘʤʠ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: ʧʘ-

ʚʠʣʴʦʥʳ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʣʫʞʝʙʥʳʭ ʩʦʙʘʢ 

ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʚʦʣʴʝʨʘʤʠ ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʫ ʛʦʣʦʚ ʩʦʙʘʢ ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ 

ʠ ʧʦʜʨʦʱʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ (ʩ 3-ʭ ʤʝʩʷ-

ʮʝʚ); ʠʟʦʣʷʪʦʨ ʜʣʷ ʙʦʣʴʥʳʭ ʩʦʙʘʢ; ʢʘʨʘʥ-

ʪʠʥʥʦʝ ʦʪʜʝʣʝʥʠʝ; ʨʦʜʠʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ; 

ʱʝʥʷʪʥʠʢ; ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘʥʠʝ, ʚ ʢʦ-

ʪʦʨʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ: ʢʘʙʠʥʝʪ 

ʥʘʯʘʣʴʥʠʢʘ ʧʠʪʦʤʥʠʢʘ, ʧʦʤʝʱʝʥʠʝ ʜʝʞʫʨ-

ʥʦʛʦ ʧʦ ʧʠʪʦʤʥʠʢʫ, ʢʣʘʜʦʚʘʷ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʥʘʨʷʞʝʥʠʷ ʠ ʠʥʚʝʥʪʘʨʷ, 

ʨʘʟʜʝʚʘʣʢʘ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʧʠʪʦʤʥʠʢʘ, ʩʘ-

ʥʫʟʝʣ (ʪʫʘʣʝʪ ʠ ʜʫʰʝʚʘʷ), ʚʝʪʝʨʠʥʘʨʥʳʡ 

ʧʫʥʢʪ, ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʝʜʠʢʘ-

ʤʝʥʪʦʚ ʠ  ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ, ʤʦ-

ʝʯʥʘʷ-ʜʝʟʠʥʬʝʢʮʠʦʥʥʘʷ; ʧʦʤʝʱʝʥʠʝ ʜʣʷ 

ʤʳʪʴʷ ʩʦʙʘʢ; ʢʦʨʤʦʢʫʭʥʷ; ʚʳʛʫʣʴʥʳʝ 

ʧʣʦʱʘʜʢʠ ʜʣʷ ʩʦʙʘʢ ʠ ʱʝʥʢʦʚ (ʚʳʛʫʣʳ); 

ʜʨʝʩʩʠʨʦʚʦʯʥʳʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʚʟʨʦʩʣʳʭ 

ʩʦʙʘʢ ʠ ʱʝʥʢʦʚ; ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦʤʝ-

ʝɦʥʠʷ (ʩʢʣʘʜ ʢʦʨʤʦʚ, ʩʢʣʘʜ ʧʦʜʩʪʠʣʢʠ); 

ʧʣʦʱʘʜʢʘ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ ʜʣʷ ʭʨʘ-

ʥʝʥʠʷ ʬʝʢʘʣʠʡ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, ʫʥʠʯʪʦʞʝ-

ʥʠʷ ʦʪʭʦʜʦʚ [1]. 

ʉʣʫʞʝʙʥʳʝ ʩʦʙʘʢʠ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʦʣʴʝʨʘʭ, ʩʙʣʦʢʠʨʦʚʘʥ-

ʥʳʭ ʚ ʧʘʚʠʣʴʦʥʳ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʙʣʠʞʝʥ-

ʥʳʭ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʦʙʝʩ-
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ʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ ʩʦʙʘʢ ʚ ʣʶʙʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ 

ʩʪʨʘʥʳ.  

Результаты исследований. ɺ ʭʦʜʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʧʠʪʦʤʥʠʢʘ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʧʨʠʙʣʠʞʘʶʱʝʡʩʷ ʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ ʠʣʠ 

ʢʚʘʜʨʘʪʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʢʦʤʧʘʢʪʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʚʩʝʤʠ ʦʙʲʝʢ-

ʪʘʤʠ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʧʠʪʦʤʥʠʢʘ [3, 5]. 

ʈʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʩʪʨʦʡʢʘʤʠ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʧʠʪʦʤʥʠʢʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʜʚʠʞʝʥʠʠ 

ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ, ʩ ʫʯʝʪʦʤ ʧʨʦʤʝʞʫʪʢʦʚ 

ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ, ʜʦʧʫʩʪʠʤʳʭ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤʠ ʠ ʧʨʦ-

ʪʠʚʦʧʦʞʘʨʥʳʤʠ ʥʦʨʤʘʤʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʠʪʦʤʥʠʢʘ ʚʳʜʝʣʷ-

ʶʪ ʦʩʥʦʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʫʪʴ. ʅʘ ʚʩʝʭ 

ʚʲʝʟʜʥʳʭ ʠ ʚʳʝʟʜʥʳʭ ʚʦʨʦʪʘʭ ʧʠʪʦʤʥʠʢʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʝʟʙʘʨʴʝʨʳ. ʈʘʟʤʝʨʳ ʜʝʟ-

ʙʘʨʴʝʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʴʰʝ ʧʨʦʝʟʜʘ 

(ʧʨʦʭʦʜʘ) ʩ ʪʝʤ, ʯʪʦʙ ʝʛʦ ʥʝʣʴʟʷ ʙʳʣʦ 

ʦʙʦʡʪʠ ʠʣʠ ʧʝʨʝʰʘʛʥʫʪʴ [4]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʚʥʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʢʦʪʦʨʳʤ ʦʙʲ-

ʝʢʪʘʤ ʧʣʝʤʝʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʩʣʫʞʝʙʥʦʛʦ 

ʩʦʙʘʢʦʚʦʜʩʪʚʘ. 

1. ʇʘʚʠʣʴʦʥʳ ʜʣʷ ʩʣʫʞʝʙʥʳʭ ʩʦʙʘʢ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʪʝʯʢʠ ʩʦʙʘʢ ʠ ʜʨʫʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʝʱʝʥʠʝ ʩ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʥʝ ʤʝʥʝʝ 

12ī14 ʯʘʩʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʦʤʝ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ (ʯʝʨʝʟ ʦʢʥʘ) ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ [2]. 

ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʝʤʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʘʚʠʣʴʦʥʘʭ ʠ ʩʥʠʞʝʥʠʝ 

ʦʧʘʩʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʝʢʮʠʠ ʚʦʟʜʫʰʥʳʤ ʧʫʪʝʤ, ʷʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʝʪʨʦʟʘʱʠʪʥʳʭ ʪʝʥʪʦʚ (ʧʦ-

ʣʦʛ). ʊʘʢʠʝ ʧʦʣʦʛʠ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʥʘ ʢʘʞʜʳʡ ʚʦʣʴʝʨ, ʪʘʢ 

ʠ ʥʘ ʚʝʩʴ ʧʘʚʠʣʴʦʥ (ʨʠʩ. 1) 

 

 
ʈʠʩʫʥʦʢ 1 ī ɺʝʪʨʦʟʘʱʠʪʥʳʡ ʪʝʥʪ ʚ ʦʪʢʨʳʪʦʤ ʠ ʟʘʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ 

 

ɺʝʪʨʦʟʘʱʠʪʥʳʡ ʪʝʥʪ (ʧʦʣʦʛ) ʤʦʞʝʪ 

ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʧʨʦʨʝʟʠʥʝʥʥʦʡ ʪʢʘʥʠ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʣʦʛʘ ʧʨʦʙʠʪʳ ʢʦʣʴʮʘ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʜʝʪ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʫʪ 

ʜʠʘʤʝʪʨʦʤ 6 ʤʤ, ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʢ ʧʝʨʝʜ-

ʥʝʡ ʩʪʝʥʢʝ ʚʦʣʴʝʨʘ. ʏʪʦʙʳ ʧʦʣʦʛ ʥʝ ʨʘʟʚʦ-

ʨʘʯʠʚʘʣʩʷ, ʧʦ ʢʨʘʷʤ ʝʛʦ ʟʘʢʨʝʧʣʷʶʪ ʧʨʦ-

ʚʦʣʦʢʦʡ. ɼʘʥʥʦʝ ʢʨʝʧʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠ 

ʚʭʦʜʝ ʚ ʚʦʣʴʝʨ ʥʝ ʧʦʜʥʠʤʘʪʴ ʧʦʣʦʛ, ʘ ʦʪʦ-

ʜʚʠʛʘʪʴ ʥʘ ʥʝʦʙʭʦʜʠʤʫʶ ʰʠʨʠʥʫ; ʥʝ ʩʥʠ-

ʤʘʪʴ ʧʦʣʦʛ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. 

ʉʪʝʥʘ, ʦʪʜʝʣʷʶʱʘʷ ʢʘʙʠʥʫ ʦʪ ʚʳ-

ʛʫʣʘ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʚʦʣʴʝʨʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦ-

ʪʝʨʴ ʪʝʧʣʘ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘ ʠ ʧʨʝ-

ʜʫʧʨʝʞʜʝʥʠʷ ʧʦʣʦʤʦʚ ʢʦʛʪʝʡ ʠ ʪʨʘʚʤ ʟʫ-

ʙʦʚ ʩʦʙʘʢʘʤ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʛʦʨʦʜʦʢ ʤʝʞʜʫ 

ʚʦʣʴʝʨʘʤʠ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʨ-

ʪʠʢʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʧʨʫʪʴʷ, ʘ ʥʝ ʩʝʪʢʫ çʨʘʙʠʮʘè. 

 ɺʳʩʦʪʘ ʧʝʨʝʛʦʨʦʜʦʢ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʝ ʥʠʞʝ ʩʦʙʘʢʠ, ʩʪʦʷʱʝʡ ʥʘ ʟʘʜʥʠʭ ʣʘʧʘʭ 

ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʦʢʫʩʦʚ ʩʦʙʘʢʘʤʠ ʜʨʫʛ 

ʜʨʫʛʘ. 

ɺʝʥʪʠʣʷʮʠʷ ʚʦʣʴʝʨʦʚ ʜʦʣʞʥʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʪʝʧʣʘ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ 

ʚ ʢʘʙʠʥʝ. ɺ ʢʘʙʠʥʘʭ ʚʭʦʜʷʱʠʝ ʦʪʚʝʨʩʪʠʷ 

(ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʜʫʰʠʥʳ) ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʘ ʚʳʪʷʞʥʳʝ ʦʪʚʝʨ-

ʩʪʠʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ï 
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ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʘʙʠʥʳ. 

2. ʂʘʨʘʥʪʠʥʥʦʝ ʧʦʤʝʱʝʥʠʝ. ʇʨʘʢ-

ʪʠʯʝʩʢʠʡ ʦʧʳʪ ʩʠʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʧʦʢʘʟʘʣ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʘʥ-

ʪʠʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʧʣʝʤʝʥʥʳʭ 

ʧʠʪʦʤʥʠʢʦʚ. ʂʘʨʘʥʪʠʥʥʦʝ ʧʦʤʝʱʝʥʠʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʥʦʚʴ ʧʦ-

ʩʪʫʧʘʶʱʠʭ ʩʦʙʘʢ (ʱʝʥʢʦʚ) ʠʣʠ ʚʦʟʚʨʘʱʘ-

ʶʱʠʭʩʷ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ 

(ʚʳʝʟʜʥʘʷ ʚʷʟʢʘ, ʫʯʘʩʪʠʝ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 

ʠ ʪ.ʧ.). ʂʘʨʘʥʪʠʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʩʪʨʦʠʪʩʷ 

ʧʦ ʪʠʧʫ ʧʘʚʠʣʴʦʥʘ ʜʣʷ ʚʟʨʦʩʣʳʭ ʩʦʙʘʢ ʠʟ 

ʨʘʩʯʝʪʘ 10 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʦ-

ʣʦʚʴʷ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʩʦ-

ʙʘʢ, ʜʨʫʛʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʝ ʤʝʥʝʝ 

50 ʤ. 

ʂʘʨʘʥʪʠʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʦʙʦʨʫʜʫ-

ʝʪʩʷ ʦʛʨʘʞʜʝʥʠʝʤ ʩʧʣʦʰʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ 

ʚʳʩʦʪʦʡ 2-2,5 ʤʝʪʨʘ ʩ ʦʪʜʝʣʴʥʳʤ ʚʭʦʜʦʤ ʠ 

ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʤ ʙʘʨʴʝʨʦʤ ʩ ʪʘʢʠʤ ʨʘʩ-

ʯʝʪʦʤ, ʯʪʦ ʧʦʧʘʩʪʴ ʚ ʥʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʥʝ 

ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʚʝʩʴ ʧʠʪʦʤʥʠʢ. ʀʥʩʪʨʫʤʝʥʪ 

ʠ ʠʥʚʝʥʪʘʨʴ ʜʣʷ ʫʙʦʨʢʠ ʧʦʤʝʱʝʥʠʡ ʢʘʨʘʥ-

ʪʠʥʘ (ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʧʦ ʯʠʩʣʫ ʚʦʣʴʝʨʦʚ) 

ʥʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʨʫʛʠʭ ʮʝ-

ʣʝʡ ʠ ʚʳʥʦʩʠʪʴ ʠʭ ʟʘ ʧʨʝʜʝʣʳ ʢʘʨʘʥʪʠʥʘ 

ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ. 

3. ʈʦʜʠʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ. ʈʦʜʠʣʴʥʦʝ 

ʦʪʜʝʣʝʥʠʝ ʩʪʨʦʷʪ ʢʘʢ ʟʘʢʨʳʪʦʝ ʦʪʘʧʣʠʚʘʝ-

ʤʦʝ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʱʝʥʝʥʠʷ ʩʫʢ, ʩʦʜʝʨʞʘ-

ʥʠʷ ʩʫʢʠ ʠ ʧʦʤʝʪʘ ʜʦ 45-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩ-

ʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʨʦʜʠʣʴʥʳʭ ʙʦʢʩʦʚ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪ ʠʟ ʨʘʩʯʝʪʘ 50 % ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʣʝʤʝʥʥʳʭ ʩʫʢ. ɹʦʢʩʳ ʚ ʨʦʜʠʣʴʥʦʤ ʦʪʜʝ-

ʣʝʥʠʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʚʦʪʥʳʤʠ (ʟʘʩʪʝʢʣʝʥʥʘʷ 

ʜʚʝʨʴ, ʩʤʦʪʨʦʚʦʝ ʦʢʥʦ, ʚʠʜʝʦʢʘʤʝʨʳ). 

ʇʦʜʜʝʨʞʠʚʘʪʴ ʢʦʤʬʦʨʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʙʦʢʩʝ ʧʦʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʧʦ-

ʜʦʛʨʝʚʘ ʠʣʠ ʠʥʬʨʘʢʨʘʩʥʦʡ ʣʘʤʧʳ. 

ɺ ʙʦʢʩʝ ʦʙʦʨʫʜʫʶʪ ʤʝʩʪʦ ʜʣʷ ʱʝ-

ʥʝʥʠʷ (ʜʝʨʝʚʷʥʥʳʡ ʢʦʨʦʙ ʠʣʠ ʷʱʠʢ) ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙ ʚʟʨʦʩʣʘʷ ʩʫʢʘ ʤʦʛʣʘ ʚʳʪʷ-

ʥʫʪʴʩʷ ʚ ʧʦʣʥʳʡ ʨʦʩʪ ʙʝʟ ʨʠʩʢʘ ʟʘʜʘʚʣʠʚʘ-

ʥʠʷ ʱʝʥʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʦʨʦ-

ʙʘ ʥʘ ʚʳʩʦʪʝ 10 ʩʤ ʦʪ ʧʦʣʘ ʦʙʦʨʫʜʫʝʪʩʷ 

ʧʣʘʥʢʘ ʰʠʨʠʥʦʡ 5-10 ʩʤ. ʂʦʨʦʙ ʤʦʞʥʦ ʠʟ-

ʛʦʪʦʚʠʪʴ ʠʟ ʦʙʰʠʚʦʯʥʦʡ ʜʦʩʢʠ (ʚʘʛʦʥʢʠ), 

ʄɼʌ, ɼʉʇ ʠʣʠ ʬʘʥʝʨʳ. ɺ ʧʝʨʝʜʥʝʡ ʩʪʝʥ-

ʢʝ ʨʦʜʠʣʴʥʦʛʦ ʷʱʠʢʘ ʫʩʪʨʘʠʚʘʶʪ ʜʚʝʨʮʫ ʩ 

ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙ ʩʫʢʘ ʧʨʠ ʧʝʨʝʧʨʳʛʠ-

ʚʘʥʠʠ ʥʝ ʪʨʘʚʤʠʨʦʚʘʣʘ ʩʦʩʢʠ, ʘ ʱʝʥʢʠ ʯʝ-

ʨʝʟ ʥʝʝ ʥʝ ʤʦʛʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʢʠʥʫʪʴ 

ʢʦʨʦʙ.  

ʉʥʘʨʫʞʠ ʨʦʜʠʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʚʜʦʣʴ ʶʞʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʦʨʫʜʫʶʪʩʷ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʝ ʚʳʛʫʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʘʞʜʦʤʫ ʙʦʢʩʫ. ʐʠʨʠʥʘ ʢʘʞʜʦʛʦ ʚʳʛʫʣʘ 3 

ʤ ʠ ʜʣʠʥʘ (ʛʣʫʙʠʥʘ) 4 ʤ. 

4. ʑʝʥʷʪʥʠʢ. ʇʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʱʝʥʢʦʚ ʧʦʩʣʝ ʦʪʲʝʤʘ ʜʦ 

3-4 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʣʠʤʘʪʘ). ʑʝʥʷʪʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʨʳʪʦʛʦ 

ʧʦʤʝʱʝʥʠʷ ʠ ʚʳʛʫʣʦʚ ʠ ʦʙʦʨʫʜʫʝʪʩʷ ʧʦ 

ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʠ ʨʦʜʠʣʴʥʦʝ ʧʦʤʝ-

ʱʝʥʠʝ. ʅʘ ʢʘʞʜʳʡ ʧʦʤʝʪ ʚ ʱʝʥʷʪʥʠʢʝ ʦʪ-

ʚʦʜʠʪʩʷ ʦʜʥʦ ʦʪʜʝʣʝʥʠʝ, ʨʘʟʤʝʨʦʤ 3Ĭ3 ʤ, 

ʯʪʦʙ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʣʷ ʧʦʤʝʪʘ ʠʟ 5-7 ʠ ʙʦʣʝʝ ʱʝʥʢʦʚ. ɺʝʥʪʠ-

ʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚ ʱʝʥʷʪʥʠʢʝ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪ ʢʨʦʤʝ ʙʦʢʩʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʝʱʝ ʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʙʱʝʛʦ ʢʦʨʠʜʦʨʘ.  

ɺʳʛʫʣʳ ʜʣʷ ʱʝʥʷʪʥʠʢʘ ʦʙʦʨʫʜʫʶʪ 

ʦʪʜʝʣʴʥʦ ʦʪ ʟʘʢʨʳʪʦʛʦ ʧʦʤʝʱʝʥʠʷ ʥʘ ʩʫ-

ʭʦʤ ʤʝʩʪʝ, ʟʘʱʠʱʝʥʥʦʤ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʦ-

ʷʥʥʳʭ ʚʝʪʨʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʦʛʨʘʞʜʝʥʠ-

ʝʤ ʠʟ ʩʝʪʢʠ çʨʘʙʠʮʘè. ʈʝʢʦʤʝʥʜʫʝʤʳʡ 

ʨʘʟʤʝʨ ʚʳʛʫʣʘ 6Ĭ6 ʤ. ʅʘ ʚʳʛʫʣʝ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘʚʝʩ ʩ ʜʝʨʝʚʷʥʥʳʤ ʥʘʩʪʠʣʦʤ 

ʠʣʠ ʙʫʜʢʠ ʜʣʷ ʟʘʱʠʪʳ ʱʝʥʢʦʚ ʦʪ ʭʦʣʦʜʘ, 

ʦʩʘʜʢʦʚ ʠ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ.  

ɼʣʷ ʚʳʛʫʣʘ ʱʝʥʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 1-1,5 

ʤʝʩʷʮʘ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʝʥʦʩʥʦʡ ʤʘʥʝʞ ʙʝʟ 

ʜʥʘ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʫʯʘʩʪʢʝ ʩ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʟʝʤʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

(ʧʨʦʜʝʟʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʠ ʟʘʩʳʧʘʥʥʦʡ ʯʠ-

ʩʪʳʤ ʧʝʩʢʦʤ), ʚ ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʚʝʪʨʘ ʠ 

ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʤʝʩʪʝ. ʇʦ ʤʝʨʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʫʯʘʩʪʢʘ, ʤʘʥʝʞ 

ʧʝʨʝʥʦʩʷʪ ʥʘ ʥʦʚʦʝ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʤʝʩʪʦ. 

ʄʘʥʝʞ ʤʦʞʥʦ ʦʙʦʨʫʜʦʚʘʪʴ ʥʝʚʳʩʦʢʠʤ (1 

ʤ) ʥʘʚʝʩʦʤ, ʜʝʨʝʚʷʥʥʳʤ ʱʠʪʦʤ ʜʣʷ ʣʝʞʘ-

ʥʠʷ ʱʝʥʢʦʚ, ʧʦʡʣʫʰʢʘʤʠ ʧʦ ʯʠʩʣʫ ʱʝʥ-

ʢʦʚ. 

5. ɺʳʛʫʣʴʥʳʝ ʧʣʦʱʘʜʢʠ (ʚʳʛʫʣʳ). 

ɺʳʛʫʣʳ ʫʩʪʨʘʠʚʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʣʠ 

ʥʘ ʛʨʫʧʧʫ ʠʟ 3-5 ʩʦʙʘʢ, ʠʟ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʠ 

ʜʦ 6 ʤ2 ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʥʘ ʫʯʘʩʪʢʝ ʩ 

ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ, ʦʛʨʘʞʜʝʥʥʳʤ ʩʦ ʚʩʝʭ 

ʩʪʦʨʦʥ. ʇʦ ʧʝʨʠʤʝʪʨʫ ʚʜʦʣʴ ʦʛʨʘʞʜʝʥʠʷ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʨʦʠʪʴ ʪʨʝʥʠʨʦʚʦʯʥʫʶ 

ʜʦʨʦʞʢʫ ï ʦʪʩʳʧʘʪʴ ʛʨʘʚʠʝʤ (ʨʝʯʥʦʡ ʛʘʣʴ-

ʢʦʡ) ʩ ʨʘʟʤʝʨʦʤ ʬʨʘʢʮʠʠ 7-10ʤʤ ʪʨʦʧʫ 

ʰʠʨʠʥʦʡ 0,5 ʤ. 
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6. ɼʨʝʩʩʠʨʦʚʦʯʥʳʝ ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʱʝʥʢʦʚ. ʅʘ ʧʣʦʱʘʜʢʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʚʠʜʳ ʛʨʫʥʪʘ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʦʧʦʨ-

ʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʱʝʥʢʦʚ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʩʪʘʚʘ ʢʦʥʝʯʥʦ-

ʩʪʝʡ ʠ ʢʦʤʧʣʝʢʩʦʤ ʜʨʝʩʩʠʨʦʚʦʯʥʳʭ ʩʥʘʨʷ-

ʜʦʚ ʧʦ ʚʦʟʨʘʩʪʫ ʱʝʥʢʦʚ. ʆʜʥʠʤ ʠʟ ʥʦʚʦʚ-

ʚʝʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʠʥʦʚʦ-

ʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʧʦʣʦʩʝ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʝ-

ʧʷʪʩʪʚʠʡ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʦʙʱʝʤ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ, ʪʘʢ ʢʘʢ 

ʩʥʠʞʘʝʪ ʨʠʩʢ ʪʨʘʚʤʠʨʦʚʘʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ 

ʥʝʧʨʠʷʪʥʳʭ ʦʱʫʱʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʨʠʟʝʤʣʝʥʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʨʘʙʦʪʢʝ ʫ ʱʝʥʢʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝ-

ʬʣʝʢʩʘ ʥʘ ʟʘʥʷʪʠʷ. ʄʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ 

ʧʣʦʱʘʜʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 30 Ĭ 30 ʤ.  

ʇʨʝʜʣʘʛʘʝʤ ʧʣʦʱʘʜʢʫ ʜʣʷ ʟʘʥʷʪʠʡ ʩ 

ʱʝʥʢʘʤʠ ʩ 1,5 ʜʦ 4-ʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʪ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ: ʣʝʛʢʦʘʪʣʝʪʠʯʝ-

ʩʢʠʡ ʙʘʨʴʝʨ, ʟʘʙʦʨ ʛʣʫʭʦʡ, ʥʘʢʣʦʥʥʘʷ 

ʩʪʝʥʢʘ, ʦʢʦʧ, ʙʫʤ ʦʙʣʝʛʯʝʥʥʳʡ. 

 ɼʣʷ ʣʝʛʢʦʘʪʣʝʪʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʠ 

ʛʣʫʭʦʛʦ ʟʘʙʦʨʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʪʳ ʧʨʝʧʷʪʩʪʚʠʷ 

ʚ ʧʨʝʜʝʣʘʭ 15ï35 ʩʤ. ɺʩʝ ʭʦʜʦʚʳʝ ʯʘʩʪʠ 

ʩʥʘʨʷʜʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʩʢʦʣʴʟʢʠʤʠ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʨʘʟʤʝʨʳ ʧʨʝʧʷʪ-

ʩʪʚʠʡ: 

1. ʃʝʛʢʦʘʪʣʝʪʠʯʝʩʢʠʡ ʙʘʨʴʝʨ. ɺʳʩʦ-

ʪʘ ï 0,35 ʤ. ʐʠʨʠʥʘ ï 1,0 ʤ. 

2. ɻʣʫʭʦʡ ʟʘʙʦʨ. ɺʳʩʦʪʘ ï 0,15 ï 

0,35 ʤ. ʐʠʨʠʥʘ ï 1,4 ʤ. 

3. ʅʘʢʣʦʥʥʘʷ ʩʪʝʥʢʘ (ʛʦʨʢʘ) ʨʘʟ-

ʜʚʠʞʥʘʷ ʥʘ ʰʘʨʥʠʨʘʭ. ɺʳʩʦʪʘ ï 1,5 ʤ. 

ʐʠʨʠʥʘ ï 1,0 ʤ. ɺʝʨʭʥʠʝ ʯʘʩʪʠ ʩʪʝʥʢʠ 

ʰʠʨʠʥʦʡ 1,0 ʤ ʠ ʚʳʩʦʪʦʡ 1,5 ʤ, ʦʙʦʨʫʜʫ-

ʶʪʩʷ ʧʦʧʝʨʝʯʥʳʤʠ ʧʣʘʥʢʘʤʠ ʩʝʯʝʥʠʝʤ 20 

Ĭ 15 ʤʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ. 

4. ʆʢʦʧ (ʨʘʟʦʨʚʘʥʥʳʡ ʤʦʩʪ). ʉʦʩʪʦ-

ʠʪ ʠʟ ʜʚʫʭ ʧʦʤʦʩʪʦʚ. ʐʠʨʠʥʘ ï 1,1 ʤ, ʜʣʠ-

ʥʘ ï 1,4 ʤ, ʚʳʩʦʪʘ ï 0,5 ï 0,7 ʤ. 

5. ɹʫʤ ʦʙʣʝʛʯʝʥʥʳʡ. ʉʦʩʪʦʠʪ ʠʟ 

ʙʨʝʚʥʘ ʜʣʠʥʦʡ 4 ʤ ʩ ʧʣʦʩʢʠʤ ʚʝʨʭʦʤ ʠ 

ʜʚʫʭ ʪʨʘʧʦʚ. ɺʳʩʦʪʘ ʠ ʰʠʨʠʥʘ ï 0,4 ʤ. ʅʘ 

ʪʨʘʧʳ ʥʘʙʠʚʘʶʪ ʧʦʧʝʨʝʯʥʳʝ ʙʨʫʩʢʠ ʩʝʯʝ-

ʥʠʝʤ 1,5 ʭ 3 ʩʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15 ʩʤ ʦʜʠʥ 

ʦʪ ʜʨʫʛʦʛʦ, ʥʘʯʠʥʘʷ ʩʚʝʨʭʫ. 

Заключение. ʇʨʝʜʣʦʞʝʥʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʷʜʝ ʧʣʝ-

ʤʝʥʥʳʭ ʧʠʪʦʤʥʠʢʦʚ ʋʀʉ ʚ ʪʝʯʝʥʠʝ ʧʦ-

ʩʣʝʜʥʠʭ ʣʝʪ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʩʪʘʙʠʣʴ-

ʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʜʘ-

ʯʠ ʱʝʥʢʦʚ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ.  

ʑʝʥʢʠ, ʧʨʦʰʝʜʰʠʝ ʧʦʜʛʦʪʦʚʢʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʨʝʩʩʠʨʦ-

ʚʦʯʥʳʭ ʧʣʦʱʘʜʦʢ, ʦʪʣʠʯʘʶʪʩʷ ʭʦʨʦʰʝʡ 

ʦʙʫʯʘʝʤʦʩʪʴʶ ʠ ʫʨʦʚʥʝʤ ʩʦʮʠʘʣʠʟʘʮʠʠ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʩʦʜʝʨʞʘʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʧʣʝʤʝʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ 

ʩʣʫʞʝʙʥʦʛʦ ʩʦʙʘʢʦʚʦʜʩʪʚʘ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ʠ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 2015 ʧʦ 2018 ʛʛ. ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʩʦʙʘʢ ʛʨʫʧʧʦʚʳʤ ʩʧʦʩʦʙʦʤ ï 
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ʪʝʥʪʳ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʠʪʦʤʥʠʢʘ ʢʘʨʘʥʪʠʥ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʚʥʦʚʴ ʧʨʠ-

ʙʳʚʰʠʭ ʞʠʚʦʪʥʳʭ. ʉʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘʣʠʯʠʝ ʠʟʦʣʷʪʦʨʘ, ʢʘʢ ʜʣʷ 

ʙʦʣʴʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʚʥʦʚʴ ʧʨʠʙʳʚʘʶʱʠʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʣʝʤʝʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʥʝʜʦʧʫʩʪʠʤʦ.  
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The article contains recommendations for equipping facilities of working dog breeding ken-

nel. The recommendations were developed on the base of practical observations and research data 

from 2015 to 2018. The authors of the article suggest using additional design changes when keeping 

dogs in a group way - awnings, as well as placing quarantine on the territory of the kennel for keep-

ing new animals.  
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ʇʨʦʙʣʝʤʘ ʠʟʳʩʢʘʥʠʷ ʥʦʚʳʭ ʚʳʩʦ-

ʢʦʵʬʬʝʢʪʠʚʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʠ ʥʝʜʦʨʦʛʠʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ  ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ [5]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʤ ʠʭ ʨʘʩʭʦʜʝ, ʥʠʟʢʦʡ ʪʦʢʩʠʯ-

ʥʦʩʪʴʶ, ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʢʫʣʴʪʫʨʫ ʨʘʙʦʪʳ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ. ʀʤʝʥʥʦ ʪʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʝʪ 

ʛʘʰʝʥʥʘʷ ʠʟʚʝʩʪʴ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʦʙʲʝʢ-

ʪʦʚ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʜʟʦʨʘ [2, 3]. 

ʇʦʩʢʦʣʴʢʫ ʛʘʰʝʥʥʘʷ ʠʟʚʝʩʪʴ 

Ca(OH)2 ï ʤʘʣʦʨʘʩʪʚʦʨʠʤʦʝ ʚ ʚʦʜʝ ʦʩʥʦʚʘ-

ʥʠʝ, ʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟ-

ʚʝʩʪʢʦʚʦʡ ʩʫʩʧʝʥʟʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʦʡ ʝʛʦ ʜʦʣʠ ʠ ʥʝ ʨʘʩʪʚʦʨʝʥʥʳʭ 

ʯʘʩʪʠʮ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦ-

ʨʦʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʨʘʩʪʚʦʨʝʥ-

ʥʳʝ ʤʦʣʝʢʫʣʳ Ca(OH)2, ʙʫʜʫʯʠ ʩʠʣʴʥʳʤ 

ʵʣʝʢʪʨʦʣʠʪʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʜʠʩʩʦʮʠʠʨʫʶʪʩʷ ʚ ʚʦʜʝ ʧʦ ʫʨʘʚʥʝʥʠʶ: 

Ca(OH)2 = Ca2+  + OH- ʠ ʩʫʱʝʩʪʚʫʶʪ 

ʚ ʨʘʩʪʚʦʨʝ ʚ ʚʠʜʝ ʠʦʥʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʛʦʨʘʟ-

ʜʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʠʜʨʦʦʢʠʩʠ ʢʘʣʴʮʠʷ 

ʦʩʪʘʝʪʩʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʦʨʤʝ ʠ ʷʚʣʷʝʪʩʷ 

ʪʚʝʨʜʦʡ ʬʘʟʦʡ ʛʝʪʝʨʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʪʚʝʨʜʦ- ʠ ʞʠʜʢʦʬʘʟʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʝʱʝʩʪʚ ʩ ʪʚʝʨʜʳʤ, ʞʠʜ-

ʢʠʤ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʦʪʣʠ-

ʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʫʢʪʘʤʠ ʨʝʘʢʮʠʠ, ʥʦ 

ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʣʥʦʪʦʡ 

ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʝʛʦ ʛʨʘʥʠʮʘʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʚ 

ʝʛʦ ʧʝʨʝʥʘʩʳʱʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʚ ʧʨʦʚʝ-

ʜʝʥʠʠ ʚʣʘʞʥʦʡ ʜʝʟʠʥʬʝʢʮʠʠ ʥʘ ʦʙʲʝʢʪʘʭ 

ʚʝʪʥʘʜʟʦʨʘ [1]. 

ʇʦ ʜʘʥʥʳʤ ɸ.ɸ. ʇʦʣʷʢʦʚʘ (1975 ʛ) ʚ 

100 ʤʣ ʥʘʩʳʱʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ 

20 OC ʩʦʜʝʨʞʠʪʩʷ 0,13 % Ca(OH)2 [5],   
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ɺ.ɸ. ʄʦʣʦʯʢʦ, ʉ.ɺ. ʂʨʳʥʢʠʥʦʡ, ʨʘʩʪʚʦʨʠ-

ʤʦʩʪʴ ʛʠʜʨʦʦʢʠʩʠ ʢʘʣʴʮʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-

ʨʝ 20 0C ʚ 100 ʤʣ ʚʦʜʳ 0,16 ʛ [4], ʗ.ʀ. ʗʢʦ-

ʚʣʝʚ, ʕ.ʄ. ʂʦʣʧʘʥʦʚ, ʠʟʚʝʩʪʢʦʚʘʷ ʚʦʜʘ ʩʦ-

ʜʝʨʞʠʪ 0,15-0,17 ʛ ʛʠʜʨʦʦʢʠʩʠ ʢʘʣʴʮʠʷ [6]. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʢʘʟʘʥʥʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ 

ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʩʥʠʞʘʝʪʩʷ (1, 2, 5). ɺ ʪʦ 

ʚʨʝʤʷ ɻ.ɺ. ɹʘʟʘʷʥʮ, ʆ.ɺ. ɼʘʨʠʝʥʢʦ, ʄ.ʖ. 

ʄʝʜʚʝʜʝʚ (2011) ʩʯʠʪʘʶʪ, ʯʪʦ ʩ ʧʦʚʳʰʝ-

ʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʨʘʩʪʚʦʨʠʤʦʩʪʴ 

ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ 

[1]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ (ʪʝʤ-

ʧʝʨʘʪʫʨʥʦʛʦ, ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ) ʥʘ ʨʘʩʪʚʦ-

ʨʠʤʦʩʪʴ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ (ʛʠʜʨʦʦʢʠʩʠ 

ʢʘʣʴʮʠʷ) ʚ ʚʦʜʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʠʘʧʘʟʦʥʘ 

ʝʛʦ ʨʘʩʪʚʦʨʠʤʦʩʪʠ. 

Материал и методы исследова-

ний. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʠʣʠ ʪʝʤ-

ʧʝʨʘʪʫʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʚ ʚʦʜʝ. ɽʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʠʦʥʦʚ OH- ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʥʘʩʳʱʝʥʥʦ-

ʛʦ ʨʘʩʪʚʦʨʘ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ (ʧʫʰʝʥʢʠ), 

ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʚ ʚʠʜʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʧʦʨʦʰʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. 

ɸʢʪʠʚʥʦʩʪʴ ʠʦʥʦʚ OH- ʚ ʨʘʩʪʚʦʨʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ pH-ʤʝʪʨʦʤ ʤʘʨʢʠ 

çChekerè (ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ pH-0-14, 

ʪʦʯʥʦʩʪʴ Ñ 0,2 pH) ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʥʘʛʨʝ-

ʚʘʥʠʠ ʨʘʩʪʚʦʨʘ ʦʪ 20 0C ʜʦ 100 0C. ɼʣʠ-

ʪʝʣʴʥʦʩʪʴ ʚʳʜʝʨʞʢʠ ʧʨʠ ʢʘʞʜʦʡ ʬʠʢʩʠʨʦ-

ʚʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʤʝʥʝʝ 

1,5 ʯʘʩʘ, ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦʤ ʧʝ-

ʨʝʤʝʱʠʚʘʥʠʠ. ʊʝʤʧʝʨʘʪʫʨʥʫʶ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʠʟʫʯʘʣʠ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʥʠʷʭ: 

20 0C, 50 0C, 70 0C ʠ 100 0C. ʆʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʚ ʚʦʜʝ ʧʨʦʚʦʜʠ-

ʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ [3]. 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʚ ʚʦʜʝ 

ʚʳʨʘʞʘʶʪ ʯʠʩʣʦʤ ʛʨʘʤʤʦʚ ʚ 100 ʤʣ ʨʘʩ-

ʪʚʦʨʠʪʝʣʷ, ʜʘʶʱʠʡ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫ-

ʨʝ ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ.  

ɼʣʷ ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʪʚʦʨʷʶʱʠʭ ʩ 

ʦʩʪʘʪʢʦʤ, ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʦʚʫʶ ʝʛʦ ʜʦʣʶ. 

ɼʣʷ ʵʪʦʛʦ ʥʘʚʝʩʢʫ ʧʨʝʧʘʨʘʪʘ ʤʘʩʩʦʡ 1,0 ʛ, 

ʚʟʷʪʫʶ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,002 ʛ ʚʥʦʩʷʪ ʚ 100 

ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʚʳʜʝʨʞʠʚʘʶʪ 

ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʯʘʩʘ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝ-

ʨʝʤʝʰʠʚʘʷ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ. ʇʦʣʫ-

ʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʩ ʦʩʘʜʢʦʤ ʦʪʬʠʣʴʪʨʦʚʳ-

ʚʘʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ, ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʚʳʩʫʰʝʥʥʳʡ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ. 

ʇʨʠ ʵʪʦʤ ʥʝ ʨʘʩʪʚʦʨʠʚʰʠʡʩʷ ʦʩʪʘʪʦʢ ʧʨʝ-

ʧʘʨʘʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥ ʥʘ ʬʠʣʴʪʨ.  

ɼʣʷ ʵʪʦʛʦ ʚ ʢʦʣʙʫ, ʚ ʢʦʪʦʨʦʡ ʛʦʪʦ-

ʚʠʣʠ ʨʘʩʪʚʦʨ, ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʦʧʦʣʘʩʢʠʚʘʶʪ 

ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʤ ʨʘʩʪʚʦʨʦʤ. ʇʦʩʣʝ ʟʘ-

ʚʝʨʰʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ 

ʚʳʩʫʰʠʚʘʶʪ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 90-95 0C, ʦʭʣʘʞʜʘʣʠ ʚ ʵʢʩʠʢʘ-

ʪʦʨʝ ʠ ʚʟʚʝʰʠʚʘʣʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,002 ʛ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʚ ʚʦʜʝ 

ʦʩʪʘʪʢʘ (ʍ2) ʚ ʧʨʦʮʝʥʪʘʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʬʦʨʤʫʣʝ:

 

ʍ= 
άρ

, 

 

ɻʜʝ, m1 ï ʤʘʩʩʘ ʚʳʩʫʰʝʥʥʦʛʦ ʬʠʣʴ-

ʪʨʘ ʩ ʦʩʪʘʪʢʦʤ, ʛ; m2 ï ʤʘʩʩʘ ʚʳʩʫʰʝʥʥʦʛʦ 

ʬʠʣʴʪʨʘ ʜʦ ʬʠʣʴʪʨʦʚʘʥʠʷ, m ï ʥʘʚʝʩʢʘ ʧʨʝ-

ʧʘʨʘʪʘ, ʚʟʷʪʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ, ʛ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʠʜʨʦʦʢʠʩʠ ʢʘʣʴʮʠʷ   

(ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ) 

 ̄ʧ/ʧ ʊʝʤʧʝʨʘʪʫʨʘ 0C PH ʨʘʩʪʚʦʨʘ 
ʈʘʩʪʚʦʨʠʤʦʩʪʴ, ʛ 

Ca(OH)2 /100 ʤʣ H2O 

1 20 12,0 0,173 

2 50 11,5 0,147 

3 70 11,5 0,115 

4 100 10,8 0,09 
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ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʚ ʭʣʦʨʠʜʝ ʥʘʪʨʠʷ 

ʅ
ʘ
ʠ
ʤ
ʝ
ʥ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ
 

ʢ
ʦ
ʤ
ʧ
ʦ
ʟ
ʠ
ʪ
ʘ

 

ʅ
ʘ
ʚ
ʝ
ʩ
ʢ
ʘ
 
ʠ
ʟ
ʚ
ʝ
ʩ
ʪ
ʠ
 

ʠ
 
ʭ
ʣ
ʦ
ʨ
ʠ
ʜ
ʘ
 
ʥ
ʘ
ʪ
ʨ
ʠ
ʷ

 

ʄ
ʘ
ʩ
ʩ
ʘ
 
ʚ
ʳ
ʩ
ʫ
-

ʰ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʬ
ʠ
ʣ
ʴ
ʪ
ʨ
ʘ
 
ʜ
ʦ
 

ʬ
ʠ
ʣ
ʴ
ʪ
ʨ
ʦ
ʚ
ʘ
ʥ
ʠ
ʷ
,
 
ʛ
ʨ
.

 

ʄ
ʘ
ʩ
ʩ
ʘ
 
ʚ
ʳ
ʩ
ʫ
-

ʰ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʬ
ʠ
ʣ
ʴ
ʪ
ʨ
ʘ
 
ʩ
 

ʦ
ʩ
ʘ
ʜ
ʢ
ʦ
ʤ
,
 
ʛ
ʨ
.

 

ʄ
ʘ
ʩ
ʩ
ʘ
 
ʥ
ʝ
ʨ
ʘ
ʩ
-

ʪ
ʚ
ʦ
ʨ
ʠ
ʚ
ʰ
ʝ
ʛ
ʦ
ʩ
ʷ
 
ʦ
ʩ
ʘ
ʜ
ʢ
ʘ
,
 

ʛ
ʨ
.

 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʨ
ʘ
ʩ
-

ʪ
ʚ
ʦ
ʨ
ʠ
ʚ
ʰ
ʝ
ʡ
ʩ
ʷ
 
ʠ
ʟ
ʚ
ʝ
ʩ
ʪ
ʠ
,
 

ʛ
ʨ
.

 

%
 
ʨ
ʘ
ʩ
ʪ
ʚ
ʦ
ʨ
ʠ
ʤ
ʦ
-

ʩ
ʪ
ʠ

 

ɻʘʰʝʥʥʘʷ 

ʠʟʚʝʩʪʴ 
1,0 2,069 2,896 0,827 0,173 17,0 

ɻʘʰʝʥʥʘʷ 

ʠʟʚʝʩʪʴ ʠ 

NaCl 

1,0+1,0 2,064 2,692 0,628 0,372 37,2 

- 1,0+3,0 2,059 2,672 0,620 0,380 38,0 

- 1,0+5,0 2,043 2,736 0,693 0,307 30,7 

- 1,0+10,0 2,056 2,797 0,741 0,259 25,9 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘ-

ʰʝʥʥʦʡ ʠʟʚʝʩʪʠ, ʜʦʙʘʚʣʷʷ 1,0; 3,0; 5,0 ʠ 

10,0 ʛʨʘʤʤʦʚ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. ɺʩʝ ʦʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

Результаты исследований. ɺ ʪʘʙ-

ʣʠʮʝ ˉ 1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘʰʝʥ-

ʥʦʡ ʠʟʚʝʩʪʠ ʚ ʚʦʜʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʧʝʨʝʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

Ca(OH)2, ʘʢʪʠʚʥʦʩʪʴ ʠʦʥʦʚ OH- ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘʰʝʥʥʦʡ ʠʟ-

ʚʝʩʪʠ ʚ ʚʦʜʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ 

ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ +20 
0C, ʯʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʨʝʜʝʣ, ʪʝʤ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʫʭʫʜʰʘʝʪʩʷ. 

ʀʟʚʝʩʪʥʦ ʪʘʢ ʞʝ,ʯʪʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴ 

ʤʘʣʦʨʘʩʪʚʦʨʠʤʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ ʧʦʚʳʰʘʝʪ-

ʩʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʝʛʦ ʚ ʨʘʩʪʚʦʨ ʩʠʣʴʥʳʭ 

ʵʣʝʢʪʨʦʣʠʪʦʚ ,ʥʝ ʠʤʝʶʱʠʭ ʦʜʥʦʠʤʝʥʥʳʭ 

ʠʦʥʦʚ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʩ ʜʦʙʘʚ-

ʣʝʥʠʝʤ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʨʘʩʪʚʦʨʠ-

ʤʦʩʪʴ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʚ 100 ʤʣ ʚʦʜʳ ʩʦ-

ʩʪʘʚʠʣʦ 0,173 ʛ ʠʣʠ 17,3 %, ʧʨʠ ʧʨʠʙʘʚʣʝ-

ʥʠʠ 3,0 % ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ï ʜʦ 0,380 ʛʨʘʤʤʦʚ, ʯʪʦ ʩʦ-

ʩʪʘʚʠʣʦ 38 %, ʪʦ ʝʩʪʴ ʧʦʚʳʰʝʥʠʝ ʨʘʩʪʚʦ-

ʨʠʤʦʩʪʠ ʩʦʩʪʘʚʠʣʦ 2,2 ʨʘʟʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʛʘʰʝʥʥʫʶ ʠʟʚʝʩʪʴ 5,0 % 

ʠ 10,0 % ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ 

ʥʘʯʘʣʘ ʩʥʠʞʘʪʴʩʷ. ʊʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʦʙ-

ʨʘʪʥʘʷ ʨʝʘʢʮʠʷ, ʩʥʠʞʝʥʠʷ ʠʦʥʥʦʡ ʩʠʣʳ 

ʨʘʩʪʚʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʝʥʠʝ ʚ 

ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ 1 ʠ 

3 % ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʦʥʥʘʷ 

ʩʠʣʘ ʨʘʩʪʚʦʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ.  

Заключение. C ʧʦʚʳʰʝʥʠʝʤ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʚʦʜʳ ʨʘʩʪʚʦʨʝʥʠʝ ʚ ʥʝʡ ʛʘʰʝʥ-

ʥʦʡ ʠʟʚʝʩʪʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ɺ ʪʦ ʞʝ ʚʨʝ-

ʤ,̫ ʜʦʙʘʚʣʝʥʠʝ ʚ 20 % ʥʘʩʳʱʝʥʥʳʡ ʨʘʩ-

ʪʚʦʨ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ 3,0 ʛʨʘʤʤʦʚ ʭʣʦʨʠ-

ʜʘ ʥʘʪʨʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

2,2 ʨʘʟʘ. 
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ʈʝʟʶʤʝ 

 

ɻʠʜʨʦʦʢʠʩʴ ʢʘʣʴʮʠʷ (ʛʘʰʝʥʥʘʷ ʠʟʚʝʩʪʴ) ʭʠʤʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʩʠʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʧʣʦʭʦ ʨʘʩʪʚʦʨʠʤʳʡ ʚ ʚʦʜʝ. ɻʘʰʝʥʥʫʶ ʠʟʚʝʩʪʴ 

ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ (ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʠ) ʩ ʚʦʜʦʡ. ʕʪʦ ʨʝʘʢʮʠʷ 

ʵʢʟʦʪʝʨʠʯʝʩʢʘʷ, ʠʜʝʪ ʩ ʚʳʜʝʣʝʥʠʝʤ 16 ʢʢʘʣ 1/67 ʂɼɾ ʥʘ ʤʦʣʴ. 

ɼʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʝ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦ-

ʨʘʭ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʠʦʥʦʚ, ʯʝʤ ʙʦʣʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʩʣʝʜʥʠʭ, ʪʝʤ ʩʠʣʴʥʝʝ ʦʙʝʟʟʘʨʘʞʠʚʘ-

ʶʱʠʝ ʜʝʡʩʪʚʠʷ ʠʟʚʝʩʪʠ. 

ʀʟʫʯʝʥʘ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ. ʊʝʤʧʝʨʘʪʫʨ-

ʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʫʯʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 20 0C, 50 0C, 70 0C ʠ 100 0C. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʝʜʦʥʘʩʳʱʝʥʦʤ ʨʘʩʪʚʦ-

ʨʝ, ʘʢʪʠʚʥʦʩʪʴ ʠʦʥʦʚ OH-  ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦ-

ʩʪʠ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʚ ʚʦʜʝ. 

ɹʳʣʘ ʠʟʫʯʝʥʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʝʛʦ ʨʘʩʪʚʦʨ 1,0; 3,0; 

5,0 ʠ 10,0 ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ.  

ɼʦʙʘʚʣʝʥʠʝ 20,0 % ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʠ ʠ 3,0 % ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʦʥʥʫʶ ʩʠʣʫ ʨʘʩʪʚʦʨʘ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 2,2 ʨʘʟʘ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʚ ʧʦʩʣʝʜʫʶʱʠʭ 3 ʦʧʳʪʘʭ.  

 

STUDY OF THE SOLUBILITY OF CALCIUM HYDROXIDE 

 

Saipullaev M.S., Batyrova A.M. 

Summary 

 

Calcium hydroxide (hydrated lime) chemical, strong base. It is a white powder, poorly solu-

ble in water. Slaked lime is obtained by reacting calcium oxide (quicklime) with water. This reac-

tion is exoteric, comes with the release of 16 kcal 1/67 KJ per mole. 

Disinfecting action of slaked lime is the formation of hydroxyl ions in aqueous solutions, the 

greater the concentration of the latter, the stronger the disinfecting action of lime. 

In this case, the temperature dependence of the solubility of hydrated lime was studied. 

Temperature dependence was studied at temperatures of 200 ÁC; 500 ÁC; 700 ÁC and 1000 ÁC. 

The results of the study showed that with an increase in temperature in an undersaturated so-

lution, the activity of OH- ions significantly decreases, which indicates a decrease in the solubility 

of hydrated lime in water. 

The solubility of slaked lime was studied when 1,0 was added to its solution; 3,0; 5,0 and 

10,0 sodium chloride.  

As a result of the study, it was found that the addition of 3,0 % sodium chloride in a 20,0 % 

solution of slaked lime increases the ionic strength of the solution, which leads to an increase in 

solubility 2,2 times. All experiments were performed in 3 replicates. 
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ʕʨʠʪʨʦʮʠʪʳ ï ʵʪʦ ʢʣʝʪʢʠ ʢʨʦʚʠ, ʢʦ-

ʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʚ ʞʠʚʦʪʥʦʤ ʦʨʛʘʥʠʟʤʝ 

ʨʦʣʴ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ [7], ʦʙʝʩʧʝʯʠʚʘʷ ʬʫʥʢ-

ʮʠʶ ʛʘʟʦʦʙʤʝʥʘ. ʌʦʨʤʘ ʢʣʝʪʦʢ  ʜʠʩʢʦʚʠʜ-

ʥʘʷ ʜʚʦʷʢʦʚʦʛʥʫʪʘʷ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ 

ʦʙʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʵʨʠʪʨʦʮʠʪʘ, ʪʘʢ ʠ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʝʬʦʨʤʘʮʠʠ  ʚ ʭʦʜʝ ʮʠʨʢʫ-

ʣʷʮʠʠ ʧʦ ʢʨʦʚʝʥʦʩʥʳʤ ʩʦʩʫʜʘʤ (ʦʩʦʙʝʥʥʦ 

ʤʠʢʨʦʩʦʩʫʜʘʤ), ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʪʝʢʫʯʝ-

ʩʪʠ ʢʨʦʚʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʘʟʦʦʙʤʝʥʘ [6].  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʦʮʝʥʢʘ 

ʩʦʩʪʦʷʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʠʥʠʮʠʠʨʫ-

ʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʮʠʠ, ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʘʟʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ, ʥʦ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘ-

ʪʫʩʘ ʢʨʘʩʥʳʭ ʢʣʝʪʦʢ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʘʨʫ-

ʰʝʥʠʡ ʣʠʧʠʜʥʦ-ʙʝʣʢʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʝʤ-

ʙʨʘʥ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʨʘʩʪʘʥʠʶ ʚ 

ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʧʦʧʫʣʷʮʠʠ ʧʝʨʝʭʦʜʥʳʭ, 

ʧʨʝʜʛʝʤʦʣʠʪʠʯʝʩʢʠʭ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟ-

ʤʝʥʝʥʥʳʭ ʬʦʨʤ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʩʜʚʠʛʦʚ ʚ 

ʠʭ ʨʠʛʠʜʥʦʩʪʠ ʠ ʘʛʨʝʛʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ [10, 12, 16]. ʇʨʠ ʵʪʦʤ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʢʘʢ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ, 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʦʩʪʴ, ʘʛʨʝʛʘʪʠʚʥʦʩʪʴ ʚʟʘ-

ʠʤʦʩʚʷʟʘʥʳ ʩ  ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʦʩʥʦʚʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ 

ʩʦʧʨʷʞʝʥʳ ʩ ʫʨʦʚʥʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʢʣʝʪʦʢ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤ 

ʢʨʦʚʦʪʦʢʝ [8]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʟʦʨʛʘ-

ʥʠʟʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ, ʘ 

ʪʘʢʞʝ ʚ ʭʦʜʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ (ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ). ʆʥʠ ʷʚ-

ʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʤʝʤʙʨʘʥ-

ʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʢʣʝʪʦʢ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦʙ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ [3, 12].  

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦ-

ʨʳʭ ʦʪʨʘʞʝʥʘ ʩʢʣʦʥʥʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ ʢ 

ʜʝʬʦʨʤʘʮʠʷʤ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤ, ʢʘʢ ʚ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʚ ʭʦʜʝ ʧʨʦ-

ʮʝʩʩʦʚ ʘʜʘʧʪʘʮʠʠ, ʚʳʧʦʣʥʝʥʳ ʚ ʛʫʤʘʥʥʦʡ 

ʤʝʜʠʮʠʥʝ [2, 6, 7, 8, 12]. ɺ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʝ ʜʘʥʥʳʝ ʘʩʧʝʢʪʳ ʠʟʫʯʝʥʳ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ [11, 14], ʯʪʦ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʪʝʤʫ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦ-

ʧʳʪʢʘ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʠ-

ʣʦʡ ʜʝʡʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʘ (ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʚ 

ʢʣʝʪʢʝ) ʠ ʩʪʝʧʝʥʴʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʠʭ ʠʟ-

ʤʝʥʝʥʠʡ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ 

ʩʪʨʝʩʩ-ʨʝʘʢʮʠʠ. 

Материал и методы исследова-

ний. ʕʢʩʧʝʨʠʤʝʥʪ ʚʳʧʦʣʥʝʥ ʥʘ ʙʘʟʝ ʇɸʆ 

çʏʝʣʷʙʠʥʩʢʘʷ ʧʪʠʮʝʬʘʙʨʠʢʘè ʚ 2018 ʛ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 52-

ʥʝʜʝʣʴʥʳʝ ʢʫʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʘʜʘ 

ʢʨʦʩʩʘ ʃʦʤʘʥʥ ʃʉʃ-ʢʣʘʩʩʠʢ, ʞʠʚʘʷ ʤʘʩʩʘ 

ʢʦʪʦʨʳʭ ʢʦʣʝʙʘʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 1716-1769 

ʛ. ʇʪʠʮʘ ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʯʝʪʳʨʝʭʲʷʨʫʩʥʳʭ 

ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ (ʰʠʨʠʥʘ 600 ʤʤ, ʛʣʫ-

ʙʠʥʘ 605 ʤʤ, ʚʳʩʦʪʘ ʬʘʩʘʜʘ 455 ʤʤ, ʚʳʩʦ-

ʪʘ ʪʳʣʘ 380 ʤʤ, ʚʤʝʩʪʠʤʦʩʪʴ 8 ʛʦʣʦʚ). 

ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʪʠʯʥʠʢʝ ʢʦʣʝʙʘʣʘʩʴ 

ʚ ʧʨʝʜʝʣʘʭ 67-68 %, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

21,1-21,3 ÁC. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʨ ʧʦ ʧʨʦ-

ʤʳʰʣʝʥʥʦʤʫ ʩʪʘʜʫ ʩʦʩʪʘʚʠʣʘ 90,5 % (ʧʦ 

ʧʘʩʧʦʨʪʫ ʢʨʦʩʩʘ 85,3 %). 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʪʨʝʩʩʘ ʚ ʢʘʯʝ-

ʩʪʚʝ ʩʪʨʝʩʩʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʡ ʬʘʢʪʦʨ - ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʧʪʠʮ ʚ 

ʢʣʝʪʢʝ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʨʝʛʫʣʠʨʫʝʪ-
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ʩʷ ʚʝʣʠʯʠʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʤʘʩʩʳ ʥʘ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʫʨʦʚʝʥʴ ʪʝʨʤʦʨʝʛʫʣʷ-

ʮʠʠ ʦʨʛʘʥʠʟʤʘ ʠ ʤʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʥʘ 2 ʷʨʫʩʝ ʢʣʝʪʦʯʥʦʡ ʙʘʪʘʨʝʠ 

ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ: I ʛʨʫʧʧʘ ï 

ʢʦʥʪʨʦʣʴʥʘʷ, ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʧʪʠʮ ʚ 

ʢʣʝʪʢʝ ʩʦʩʪʘʚʠʣʘ 8 ʛʦʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʷ 

ʥʦʨʤʘʪʠʚʫ; ʚʦ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʣʦʪ-

ʥʦʩʪʴ ʧʦʩʘʜʢʠ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʚ 1,5 ʨʘʟʘ 

(n=12), ʚ III ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ 2 ʨʘʟʘ 

(n=16). ʇʨʠ ʟʘʢʣʘʜʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʚʝʣʠ-

ʯʠʚʘʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʨʦʥʪ ʢʦʨʤʣʝʥʠʷ ʠ 

ʧʦʝʥʠʷ ʧʪʠʮʳ.  

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʘ 

ʢʨʦʚʴ, ʟʘʙʦʨ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʠ ʠʟ  ʧʦʜ-

ʢʦʞʥʦʡ ʧʦʜʢʨʳʣʴʮʦʚʦʡ ʚʝʥʳ ʜʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ (ʬʦʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ), ʘ ʪʘʢʞʝ ʯʝʨʝʟ 

2, 4 ʠ 24 ʯʘʩʘ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʄʘʟʢʠ ʢʨʦʚʠ 

ʛʦʪʦʚʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʝʸ ʚʟʷʪʠʷ, ʟʘʪʝʤ 

ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʈʦʤʘʥʦʚʩʢʦʛʦ-

ɻʠʤʟʳ. ʇʦʜʩʯʝʪ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 

ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ.ɼʣʷ ʦʮʝʥʢʠ ʤʦʨʬʦʣʦʛʠʠ 

ʢʣʝʪʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʠʢʨʦʩʢʦʧ ʃʦʠʦ 

ʄʝʢʤʝʜ 6 ʠ ʠʤʤʝʨʩʠʦʥʥʳʡ ʦʙʲʝʢʪʠʚ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ 2250 ʨʘʟ. ʌʦʪʦʛʨʘʬʠʠ ʵʨʠʪ-

ʨʦʮʠʪʦʚ ʩʜʝʣʘʥʳ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ ʆʢʫ-

ʣʷʨ ʄʝʤ 3000. ʆʧʠʩʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ɸʪʣʘʩʘ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʛʝʤʘʪʦʣʦʛʠʠ [9]. ɼʘʥʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʦʤ ʚʘ-

ʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʇʂ ʩ ʧʦʤʦʱʴʶ 

ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Microsoft ɽʭʩʝ1-

2003 ʠ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çɹʠʦʤʝʪʨʠʷè. 

Результаты исследований. ɺ ʦʨʛʘ-

ʥʠʟʤʝ ʢʫʨ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʵʨʠʪʨʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʙʝʟʲʷʜʝʨʥʦʡ ʢʣʝʪ-

ʢʦʡ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʧʨʝʜʝʣʴʥʦʤ ʫʨʦʚʥʝ ʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚ-

ʢʠ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦ ʣʘʙʠʣʴʥʦʩʪʠ ʠʭ 

ʬʦʨʤʳ [1]. ʇʨʠ ʵʪʦʤ ʜʝʬʦʨʤʠʨʫʤʦʩʪʴ ʢʣʝ-

ʪʦʢ, ʢʘʢ ʬʘʢʪʦʨ, ʚʦ-ʧʝʨʚʳʭ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʢʦʥʪʘʢʪʘ ʩʦ ʩʪʝʥʢʘʤʠ 

ʢʘʧʠʣʣʷʨʦʚ ʠ ʛʘʟʦʦʙʤʝʥ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʝ-

ʧʷʪʩʪʚʫʶʱʠʡ ʘʜʛʝʟʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 

ʩʣʘʜʞʝʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʷʟʢʦ-ʵʣʘʩʪʠʯʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʪʨʦʝʥʠʝʤ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ 

ʤʝʤʙʨʘʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʣʝʪʢʝ ʩʦʭʨʘʥʷʪʴ 

ʩʚʦʡ ʦʙʲʝʤ ʠ ʦʙʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ [11]. 

ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ, ʘ ʪʘʢ-

ʞʝ ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʵʨʠʪʨʦʮʠʪʳ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʩʚʦʶ ʬʦʨʤʫ 

ʧʦ ʵʭʠʥʦʮʠʪʘʨʥʦʤʫ ʠʣʠ ʩʪʦʤʘʪʦʮʠʪʘʨʥʦʤʫ 

ʧʫʪʠ ʠʣʠ ʦʙʨʘʟʫʶʪ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-

ʠʟʤʝʥʝʥʥʳʝ ʬʦʨʤʳ [1], ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʭ ʵʣʠʤʠʥʘʮʠʠ ʠʟ ʢʨʦʚʦʪʦʢʘ. ʇʦʵʪʦʤʫ ʜʘ-

ʞʝ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʤʘʟʢʘʭ 

ʢʨʦʚʠ ʚʳʷʚʣʷʶʪ ʢʣʝʪʢʠ-ʜʠʩʢʦʮʠʪʳ, ʪʨʘʥʩ-

ʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-

ʠʟʤʝʥʝʥʥʳʝ. ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʤʳ ʚʥʘʯʘʣʝ ʦʮʝʥʠʣʠ ʚʩʪʨʝʯʘʝ-

ʤʦʩʪʴ ʤʘʟʢʦʚ ʢʨʦʚʠ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʟ-

ʤʝʥʝʥʥʳʤʠ ʵʨʠʪʨʦʮʠʪʘʤʠ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʧʪʠʮ. ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩ ʫʯʝ-

ʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʠʟ-

ʛʦʪʦʚʣʝʥʦ ʠ ʠʟʫʯʝʥʦ ʧʦ 28 ʤʘʟʢʦʚ ʢʨʦʚʠ.  

ʊʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (I ʛʨʫʧʧʘ) 

ʢʦʣʠʯʝʩʪʚʦ ʤʘʟʢʦʚ ʢʨʦʚʠ ʙʝʟ ʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʠʣʦ 71,43 

%, ʘ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤʠ ʬʦʨʤʳ (ʧʝʨʝʭʦʜ-

ʥʳʝ ʠ ʧʨʝʜʛʝʤʦʣʠʟʥʳʝ) - 28,57 %. 

ʅʘ ʬʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʨʘ 

ʫʤʝʥʴʰʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʧʘʨʘʪʦʚ ʢʨʦ-

ʚʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʪʨʘʥʩ-

ʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟʤʝʥʝʥ-

ʥʳʝ ʵʨʠʪʨʦʮʠʪʳ. ɺ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠʭ 

ʯʠʩʣʦ ʩʦʩʪʘʚʠʣʦ 39,28 %, ʚʦ III -ʦʡ ï 25,00 

%. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʤʘʟʢʦʚ 

ʢʨʦʚʠ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʬʦʨʤʝ ʢʨʘʩʥʳʭ ʢʣʝʪʦʢ.  

ɺ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʝʦʙʣʘʜʘʣʠ 

ʤʘʟʢʠ ʢʨʦʚʠ ʩ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ 

ʬʦʨʤʘʤʠ ʵʨʠʪʨʦʮʠʪʦʚ (42,86 %), ʘ ʚʦ III -ʦʡ 

ï ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟʤʝʥʝʥʥʳʤʠ (60,71 %). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʬʦʨʤ 

ʵʨʠʪʨʦʮʠʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧʘʭ ʢʫʨ-ʥʝʩʫʰʝʢ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

(ʬʦʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ) ʧʨʦʮʝʥʪʥʘʷ ʜʦʣʷ 

ʢʣʝʪʦʢ ʜʠʩʢʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʠʥʪʝʨʚʘʣʝ 92,92-93,29 % (ʊʘʙʣ., ʈʠʩ. 1). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [15] ʦʥʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʟʘ ʩʯʸʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʵʨʠʪʨʦʮʠʪʘ, ʩʦʩʪʦʷʥʠʷ 

ʝʛʦ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʠ ʩʪʨʦʤʳ ʠ 

ʨʘʙʦʪʳ Na+-ʧʦʤʧʳ. ɺ ʢʨʦʚʦʪʦʢʝ ʢʫʨ 6,71-

7,08 % ʢʣʝʪʦʢ ʠʤʝʣʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʫʶ 

ʬʦʨʤʫ. ʆʥʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʦʤʘʪʦ-

ʮʠʪʘʤʠ (4,94-5,61 %) ʠ ʩʬʝʨʦʮʠʪʘʤʠ (1,47-

1,98 %).  

ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʢʫʨ 

ʧʨʦʪʝʢʘʣʘ ʧʦ ʩʪʦʤʘʪʦʮʠʪʘʨʥʦʤʫ ʧʫʪʠ, ʢʦ-

ʪʦʨʳʡ ʜʘʣʝʝ ʧʨʠʚʦʜʠʣ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 
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ʧʨʝʜʛʝʤʦʣʠʟʥʳʭ ʬʦʨʤ ï ʩʬʝʨʦʮʠʪʦʚ. ɺʦʟ-

ʤʦʞʥʦ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʫ 

ʥʝʩʫʰʝʢ ʩʣʫʞʠʪ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦ ʠʥʪʝʥ-

ʩʠʚʥʦʛʦ ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ, ʠʦʥʳ ʢʦʪʦʨʦ-

ʛʦ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʦʤʘʪʦʮʠʪʘʨʥʳʤ ʬʘʢʪʦʨʘʤ 

ʠ ʠʥʠʮʠʠʨʫʶʪ ʧʨʝʚʨʘʱʝʥʠʝ ʜʠʩʢʦʮʠʪʘ ʚ 

ʩʪʦʤʘʪʦʮʠʪ [15].  

 

ʊʘʙʣʠʮʘ 1 ï ʌʦʨʤʳ ʵʨʠʪʨʦʮʠʪʦʚ (%) ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ ʥʘ 100 ʢʣʝʪʦʢ, ʭÑSx 

ʇʦʢʘʟʘʪʝʣʴ 

 

ʌʦʥʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 

 

ɺʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝ  ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʯ 

2 4 24 

I II  II  I II  III  I II  III  I II  III  

 ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ɼʠʩʢʦʮʠʪʳ 
93,29 

Ñ1,33 

92,92Ñ

1,22 

93,08 

Ñ0,98 

92,92Ñ

1,21 

86,07 

Ñ1,59* 

79,59 

Ñ1,23* 

92,53Ñ

1,08 

57,23 

Ñ1,13* 

54,05Ñ

0,39 

92,91Ñ

1,01 

62,71 

Ñ2,06* 

36,41 

Ñ5,56* 

 ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ 

ʉʪʦʤʘʪʦʮʠʪʳ 
5,19Ñ 

0,63 

5,61Ñ

0,64 

4,94Ñ 

1,01 

5,08Ñ

0,61 

6,75Ñ 

0,72* 

9,65Ñ

1,14* 

4,99Ñ 

0,62 

10,11Ñ

0,80* 

12,47Ñ

0,63* 

5,46Ñ 

0,34 

8,02Ñ

0,66* 

8,99Ñ

0,28* 

ʉʬʝʨʦʮʠʪʳ 
1,52Ñ 

0,70 

1,47Ñ

1,02 

1,98Ñ 

0,99 

2,00Ñ

0,70 

4,47Ñ 

0,52* 

6,43Ñ

0,66* 

2,48Ñ 

0,64 
- - 

1,63Ñ 

0,43 

1,48Ñ

0.69 

6,02Ñ

0,69* 

 ɼʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟʤʝʥʝʥʥʳʝ ʬʦʨʤʳ 

ʄʘʢʨʦʮʠʪʳ    - 
2,71Ñ 

0,76* 

4,33Ñ

0,87 
- 

8,02Ñ 

0,33* 

10,21

Ñ0,13 
- 

7,09Ñ 

1,16* 

18,97Ñ

0,99* 

ʄʠʢʨʦʮʠʪʳ       - 
13,37Ñ

1,22* 

16,21

Ñ0,13 
- 

13,13Ñ

1,14* 

8,68Ñ

0,61 

ɼʘʢʨʠʦʮʠʪʳ       - 
4,73Ñ

0,32* 

2,35Ñ

0,37* 
- 

3,30Ñ 

0,10* 

3,60Ñ

0,54* 

ʄʦʥʝʪʥʳʝ 

ʩʪʦʣʙʠʢʠ 
      - 

6,54Ñ

0,64* 

4,71Ñ

0.37* 
- 

4,27Ñ

0,67 

15,79Ñ

0,71* 

ɼʨʝʧʘʥʦʮʠʪʳ       - - - - - 
1,54Ñ 

0,13* 

ʇʨʠʤʝʯʘʥʠʝ: * ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʚʦʡ ʚʝʣʠʯʠʥʦʡ 

 

ʉʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ (ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʚ 

ʢʣʝʪʢʝ) ʥʘ ʦʨʛʘʥʠʟʤ ʢʫʨ ʙʳʣʦ ʜʦʢʘʟʘʥʦ 

ʥʘʤʠ ʧʦ ʜʠʥʘʤʠʢʝ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢ-

ʩʦʚ [13]. ʆʥʦ ʠʥʠʮʠʠʨʦʚʘʣʦ ʧʦʷʚʣʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʫ ʵʨʠʪʨʦʮʠ-

ʪʦʚ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʝʥʦʩʥʦʤ ʨʫʩʣʝ. 

ʀʭ ʚʳʨʘʞʝʥʥʦʩʪʴ ʟʘʚʠʩʝʣʘ ʦʪ ʥʦʤʝʨʘ 

ʛʨʫʧʧʳ ʧʪʠʮ ʠ ʩʨʦʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ 

ʧʦʩʣʝ ʤʦʜʠʬʠʢʘʮʠʠ ʚʝʣʠʯʠʥʳ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʏʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʠʟʤʝ-

ʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʪʠʮ ʚ ʢʣʝʪʢʝ ʚʦ 

II ʠ III  ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʨʦʠʩʭʦʜʠʣʠ ʦʜ-

ʥʦʪʠʧʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʵʨʠʪ-

ʨʦʮʠʪʦʚ (ʊʘʙʣ.1). ɺʦ-ʧʝʨʚʳʭ, ʫʤʝʥʴʰʘʣʦʩʴ 

ʯʠʩʣʦ ʜʠʩʢʦʮʠʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ, 

ʥʘ 7,37 ʠ 14,49 % (ʨ<0,05); ʚʦ-ʚʪʦʨʳʭ,  

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʤʘʪʦʮʠʪʦʚ 

ʥʘ 20,32 ʠ 95,34 % (ʨ<0,05) ʠ ʩʬʝʨʦʮʠʪʦʚ ʚ 

3,04 ʠ 3,24 ʨʘʟʘ (ʨ<0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ-ʪʨʝʪʴʠʭ, ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ ʚʳʷʚʣʷʣʠʩʴ 

ʵʨʠʪʨʦʮʠʪʳ-ʤʘʢʨʦʮʠʪʳ (ʈʠʩ. 2). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʦʚʦʡ ʨʝʘʢʮʠʠ, ʢʘʢ ʨʝʟʫʣʴ-

ʪʘʪ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʦʚ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʢʦʨʦʩʪʴ ʠʭ ʩʪʘʨʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʧʨʦʮʝʩʩ ʵʣʠʤʠʥʘʮʠʠ ʢʣʝʪʦʢ ʠʟ ʢʨʦʚʦ-

ʪʦʢʘ ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʟʘ ʩʯʝʪ ʠʭ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʧʦ ʩʪʦʤʘʪʦʮʠʪʘʨʥʦʤʫ ʧʫʪʠ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʝʤʫ ʧʦʷʚʣʝʥʠʝ ʚ ʢʨʦʚʝʥʦʩʥʦʤ ʨʫʩ-

ʣʝ ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʛʝʤʦʣʠ-

ʪʠʯʝʩʢʠʭ ʬʦʨʤ [11]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [5] 

ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ  

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʩʪʘʨʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ 

ʩʣʫʞʠʪ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ 

ʤʝʤʙʨʘʥ, ʠʥʠʮʠʠʨʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʝʸ 

ʩʚʦʡʩʪʚ ʠ ʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʪʦʱʝʥʠʝ ʟʘ-

ʧʘʩʦʚ ɸʊʌ. ʕʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʩʪʦʤʘʪʦʮʠʪʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʨʬʦʣʦʛʠʷ ʵʨʠʪ-

ʨʦʮʠʪʦʚ ʩʦʧʨʷʞʝʥʘ ʩ ʘʜʘʧʪʘʮʠʦʥʥʳʤ ʧʦ-

ʪʝʥʮʠʘʣʦʤ ʢʣʝʪʦʢ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʠʭ ʞʠʟʥʠ ʚ ʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ [4].  

ʏʝʨʝʟ 4 ʯʘʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶ-

ʜʘʣʘʩʴ ʜʘʣʴʥʝʡʰʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʩʦʦʪʥʦʰʝ-

ʥʠʡ ʬʦʨʤ ʚ ʧʦʧʫʣʷʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ. ʆʥʠ 
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ʙʳʣʠ ʨʝʟʫʣʴʪʘʪʦʤ, ʚʦ-ʧʝʨʚʳʭ, ʫʤʝʥʴʰʝʥʠʷ 

ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ ʢʫʨ II ʠ III  ʛʨʫʧʧ ʢʦʣʠʯʝ-

ʩʪʚʘ ʜʠʩʢʦʮʠʪʦʚ ʜʦ 62,87Ñ1,13 ʠ 

52,05Ñ0,39 % (ʨ<0,05), ʦʪʣʠʯʘʷʩʴ ʦʪ ʬʦʥʦ-

ʚʦʡ ʚʝʣʠʯʠʥʳ ʥʘ 31,26 ʠ 44,08 %, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʨʦʩʪʘ ʜʦʣʠ ʪʨʘʥʩ-

ʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ 

ʩʯʝʪ ʧʨʝʜʛʝʤʦʣʠʟʥʳʭ ʬʦʨʤ (ʩʬʝʨʦʮʠʪʦʚ) ʚ 

5,01 ʠ 5,25 ʨʘʟʘ (ʨ<0,05). ɺ-ʪʨʝʪʴʠʭ, ʫʚʝʣʠ-

ʯʝʥʠʷ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʘ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟ-

ʤʝʥʝʥʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ, ʪʘʢ ʠ ʠʭ ʚʠʜʦʚ. 

ʉʨʝʜʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʢʣʝʪʦʢ ʧʨʝʦʙ-

ʣʘʜʘʣʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʮʠʪʳ, ʘ ʪʘʢʞʝ ʚʳʷʚ-

ʣʷʣʠʩʴ ʜʘʢʨʠʦʮʠʪʳ ʠ ʤʦʥʝʪʥʳʝ ʩʪʦʣʙʠʢʠ 

(ʈʠʩ. 2). ʇʨʠ ʵʪʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʜʚʠ-

ʛʠ ʚ ʧʦʧʫʣʷʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʫ ʢʫʨ III  ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ.

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʌʦʨʤʳ ʢʣʝʪʦʢ: 1 ï ʜʠʩʢʦʮʠʪʳ; 2 ï ʜʘʢʨʠʦʮʠʪʳ; 3 ï ʤʘʢʨʦʮʠʪʳ; 4 ï ʤʠʢʨʦʮʠʪʳ; 

5 - ʤʦʥʝʪʥʳʝ ʩʪʦʣʙʠʢʠ 

 

ʏʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʪʠʮ ʚ ʢʣʝʪʢʝ ʚʦ II-ʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠʟʥʘʢʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʬʦʨʤʘʤʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʦʪʦʢʝ. ʊʘʢ, ʫʚʝʣʠʯʠ-

ʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʢʦʮʠʪʦʚ ʜʦ 68,71Ñ2,06 

%, ʯʪʦ ʙʳʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʩʥʠʞʝʥʠʷ ʜʦʣʠ, 

ʢʘʢ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʜʝʛʝʥʝʨʘ-

ʪʠʚʥʦ ʠʟʤʝʥʝʥʥʳʭ ʬʦʨʤ ʢʣʝʪʦʢ (ʪʘʙʣ.). ɺ 

ʪʦʞʝ ʚʨʝʤʷ ʚ III ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʦʮʝʩʩʳ 

ʤʦʜʠʬʠʢʘʮʠʠ ʬʦʨʤ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʛʨʝʩ-

ʩʠʨʦʚʘʣʠ. ʇʨʠ ʵʪʦʤ ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨ-

ʤʳ ʢʣʝʪʦʢ, ʩʦʩʪʘʚʣʷʷ 48,58 % ʦʪ ʠʭ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʘʛʨʝ-

ʛʠʨʦʚʘʣʘ ʚ ʤʦʥʝʪʥʳʝ ʩʪʦʣʙʠʢʠ. ʕʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʜʝʬʠʮʠʪʝ ʵʥʝʨʛʦʧʨʦʜʫʢʮʠʠ 

ʚ ʢʨʘʩʥʳʭ ʢʣʝʪʢʘʭ. 

Заключение. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʨʠʪ-

ʨʦʮʠʪʳ ʚ ʦʨʛʘʥʠʟʤʝ ʢʫʨ-ʥʝʩʫʰʝʢ ʷʚʣʷʶʪʩʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ  ʩʪʨʝʩʩʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢ-

ʪʦʨʘ, ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʧʪʠʮ ʚ ʢʣʝʪʢʝ. 

ʂʨʘʩʥʳʝ ʢʣʝʪʢʠ ʥʘ ʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʨʘ ʨʝʘ-

ʛʠʨʫʶʪ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʚʦʝʡ ʬʦʨʤʳ, 

ʧʦʜʚʝʨʛʘʷʩʴ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʠʣʠ ʜʝʛʝ-

ʥʝʨʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ.  

ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʚʝʣʠʯʠʥʳ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ 1,5 ʨʘʟʘ ʦʪʢʣʦʥʝʥʠʷ 

ʚ ʤʦʨʬʦʣʦʛʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʤʘʢʩʠʤʫʤʘ ʜʦ-

ʩʪʠʛʘʣʠ ʯʝʨʝʟ 4 ʯʘʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʥʠ 

ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʜʠʩʢʦ-

ʮʠʪʦʚ ʩ 92,92 ʜʦ 62,87 % ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝ-

ʥʠʷ ʩʪʦʤʘʪʦʮʠʪʦʚ ʩ 5,61 % ʜʦ 6,11 %; ʩʬʝ-

ʨʦʮʠʪʦʚ ʩ 1,47 ʜʦ 7,36 %. ʇʨʠ ʵʪʦʤ ʚ ʧʦʧʫ-

ʣʷʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦʷʚʣʷʣʠʩʴ ʜʝʛʝʥʝʨʘ-

ʪʠʚʥʦ ʠʟʤʝʥʝʥʥʳʝ ʬʦʨʤʳ (ʤʘʨʢʦ- ʠ ʤʠʢ-

ʨʦʮʠʪʳ, ʜʘʢʨʠʦʮʠʪʳ ʠ ʤʦʥʝʪʥʳʝ ʩʪʦʣʙʠ-

ʢʠ). ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ 2 ʨʘʟʘ ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʤʦʨʬʦʣʦʛʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʙʳʣʠ ʘʥʘʣʦʛʠʯ-

ʥʳ, ʥʦ ʚʳʨʘʞʝʥʳ ʙʳʣʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘ-

ʣʠʩʴ ʯʝʨʝʟ 24 ʯʘʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʚʠʜʝ 

ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʜʠʩʢʦʮʠʪʦʚ ʩ 93,08 ʜʦ 

36,41 %, ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʤʘʪʦʮʠʪʦʚ ʩ 4,94 

ʜʦ 8,99 %, ʩʬʝʨʦʮʠʪʦʚ ʩ 2,00 ʜʦ 6,02 %. 

 ʇʨʠ ʵʪʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʵʨʠʪʨʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʣʠ 48,58 % ʦʪ ʠʭ ʦʙ-

ʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʮʠʪʘʤʠ, ʜʘʢʨʠʦʮʠʪʘʤʠ, 

ʜʨʝʧʘʥʦʮʠʪʘʤʠ ʠ ʤʦʥʝʪʥʳʤʠ ʩʪʦʣʙʠʢʘʤʠ.  
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ʈʝʟʶʤʝ 

 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘ (ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʚ 

ʢʣʝʪʢʝ) ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʠʭ ʠʟʤʝʥʝʥʠʡ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩ-

ʨʝʘʢʮʠʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 52-ʥʝʜʝʣʴʥʳʝ ʢʫʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʘʜʘ ʢʨʦʩʩʘ ʃʦʤʘʥʥ 

ʃʉʃ-ʢʣʘʩʩʠʢ, ʤʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʨʦʚʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʨʠʪʨʦʮʠʪʳ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʩʪʨʝʩʩʦʨʘ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʬʦʨʤʫ ʧʫʪʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ  ʠʣʠ ʜʝʛʝʥʝʨʘʮʠʠ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ 

ʚʝʣʠʯʠʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ 1,5 ʨʘʟʘ ʦʪʢʣʦʥʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʳ ʯʝʨʝʟ 4 ʯʘʩʘ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʨʘ. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʫʤʝʥʴʰʝʥʠʷ ʜʦʣʠ ʜʠʩʢʦʮʠʪʦʚ ʩ 92,92 ʜʦ 62,87 %, ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʤʘʪʦʮʠʪʦʚ ʩ 5,61 % ʜʦ 6,11 

% ʠ ʩʬʝʨʦʮʠʪʦʚ ʩ 1,47 ʜʦ 7,36 %. ʇʨʠ ʵʪʦʤ ʚ ʧʦʧʫʣʷʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦʷʚʣʷʣʠʩʴ ʜʝʛʝʥʝʨʘ-

ʪʠʚʥʦ ʠʟʤʝʥʝʥʥʳʝ ʬʦʨʤʳ (ʤʘʨʢʦ- ʠ ʤʠʢʨʦʮʠʪʳ, ʜʘʢʨʠʦʮʠʪʳ ʠ ʤʦʥʝʪʥʳʝ ʩʪʦʣʙʠʢʠ). ʇʨʠ ʠʟ-

ʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ 2 ʨʘʟʘ ʦʪʢʣʦʥʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʵʨʠʪʨʦʮʠ-

ʪʦʚ ʭʦʪʷ ʠ ʘʥʘʣʦʛʠʯʥʳ, ʥʦ ʚʳʨʘʞʝʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ. ʀʭ ʤʘʢʩʠʤʫʤ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʯʝʨʝʟ 

24 ʯʘʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʜʠʩʢʦʮʠʪʦʚ ʩ 93,08 ʜʦ 36,41 %, ʫʚʝʣʠʯʝʥʠʷ ʩʪʦ-

ʤʘʪʦʮʠʪʦʚ ʩ 4,94 ʜʦ 8,99 % ʠ ʩʬʝʨʦʮʠʪʦʚ ʩ 2,00 ʜʦ 6,02 %; ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʵʨʠʪʨʦʮʠ-

ʪʦʚ ʩʦʩʪʘʚʣʷʶʪ 48,58 % ʦʪ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʮʠʪʘʤʠ, ʜʘ-

ʢʨʠʦʮʠʪʘʤʠ, ʜʨʝʧʘʥʦʮʠʪʘʤʠ ʠ ʤʦʥʝʪʥʳʤʠ ʩʪʦʣʙʠʢʘʤʠ.  

 

THE EFFECT OF TECHNOLOGICAL STRESSOR ON THE MORPHOLOGICAL  

PROPERTIES OF ERYTHROCYTES 

 

Saifutdinova L.V., Derkho M.A. 

Summary 

 

The effect of technological stress factor (the density of planting of hens in a cage) on the se-

verity of morphological changes of erythrocytes  cells during the development of stress factor has 

been studied. The object of the study is 52-week chickens of the ndustrial herd cross-country Lo-

mann LSL-klassik , the study's mate-rial - blood. It has been established that erythrocytes under the 

action of the stressor change their shape by transformation or degeneration. When exceeding the 

value of the technological factor by 1.5 times deviations in the morphology of erythrocytes  are ex-

pressed as much as 4 hours after the start of the stressor. They are manifested in the form of a de-

crease in the proportion of discocytes from 92,92 to 62,87 %, an increase in stomatocytes from 5,61 

% to 6,11 % and spherocytes from 1,47 to 7,36 %. At the same time, degenerative forms (marco 

and microcytes, dacriocytes and coin columns) appeared in the erythrocytes cell population. When 

the size of the technological factor changes twice the deviation in the morphology of erythrocytes 

cells, although similar, but expressed to a greater extent. Their maximum is recorded after 24 hours 

of experiment in the form of a reduction in the proportion of discocytes from 93,08 to 36,41 %, an 

increase in stomatocytes from 4,94 to 8,99 % and spherocytes from 2,00 to 6,02 %; pathological 

forms of erythrocytes make up 48,58 % of their total number and are represented by macro- and mi-

crocytes, dacriocytes, drepanocites and coin columns. 
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Ключевые слова: ʢʦʨʦʚʳ, ʩʪʝʣʴʥʦʩʪʴ, ʙʠʦʧʨʝʧʘʨʘʪʳ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 
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ɺ ʧʦʜʜʝʨʞʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚ-

ʥʷ ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘ-

ʥʠʟʘʮʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʜʘ. ʆʥʘ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 

ʟʦʦʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʫʜʘ ʚʭʦ-

ʜʷʪ ʚʳʨʘʱʠʚʘʥʠʝ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʨʦʚ ʩ ʩʦ-

ʙʣʶʜʝʥʠʝʤ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ, 

ʩʦʩʪʘʚʣʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʨʘʮʠʦʥʦʚ 

ʢʦʨʤʣʝʥʠʷ, ʚʚʝʜʝʥʠʝ ʚ ʩʪʘʜʦ ʨʝʤʦʥʪʥʦʛʦ 

ʤʦʣʦʜʥʷʢʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʦʩʝʤʝʥʝʥʠʷ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ 

ʟʦʦʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʜʨ. [3, 4, 

7]. 

ɺʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʛʣʘʚʥʦʝ ʟʚʝʥʦ ʚ ʩʢʦʪʦʚʦʜʩʪʚʝ. ʆʜʥʘʢʦ ʵʪʠ 

ʢʘʯʝʩʪʚʘ ʫ ʢʦʨʦʚ ʨʝʘʣʠʟʫʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦ, ʠ ʧʝʨʝʜ ʩʢʦʪʦʚʦʜʩʪʚʦʤ ʚʩʪʘʝʪ ʟʘʜʘʯʘ ʠʭ 

ʧʦʚʳʰʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ, ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʚʳʭʦʜ ʪʝʣʷʪ ʦʪ 100 

ʢʦʨʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 70 ʜʦ 80 

ʛʦʣʦʚ, ʘ ʩʝʨʚʠʩ-ʧʝʨʠʦʜ ʜʦʩʪʠʛʘʝʪ 100-140 

ʜʥʝʡ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʠʧʣʦʜʘ ʦʢʘʟʳʚʘʶʪ 

ʘʙʦʨʪʳ ʠ ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ ï 2-7 %. ʇʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʨʦʚ ʜʦ-

ʩʪʠʛʘʝʪ ʦʪʤʝʪʢʠ 3-4 ʣʘʢʪʘʮʠʡ. ʇʨʠʯʠʥʘʤʠ 

ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ: ʥʝʧʦʣ-

ʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʭ ʩʦʩʪʦʷʥʠʷ 

ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʚʠʪʘʤʠʥʘʤ ʠ 

ʤʠʥʝʨʘʣʘʤ, ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʚʝʪʝʨʠʥʘʨʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʥʘʨʫʰʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʥʝʛʨʘʤʦʪʥʘʷ ʵʢʩʧʣʫ-

ʘʪʘʮʠʷ ʞʠʚʦʪʥʳʭ, ʦʰʠʙʢʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʩʪʘʜʘ ʠ ʤʥʦʞʝ-

ʩʪʚʦ ʜʨʫʛʠʭ [1, 2, 5]. 

ɻʣʘʚʥʳʡ ʧʫʪʴ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ï ʫʚʝʣʠʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ 

ʢʦʨʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʧʣʘʥʦʤʝʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʳʥʢʘ 

ʧʨʦʜʫʢʪʘʤʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʜʘ, ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪ-

ʩʷ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʙʝʩʧʣʦʜʠʷ, ʫʣʫʯʰʠʪʴ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʠ 

ʧʦʚʳʩʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʪʝʣʷʪ. ɺʦʩʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʢʦʨʦʚ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʯʝʥʠʷ ʨʦʜʦʚ ʠ 

ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ-

ʩʷ ʚ ʨʘʙʦʪʘʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʤʥʦʛʠʭ ʫʯʝʥʳʭ 

[4, 6, 8, 9, 10]. 

ɺʳʩʦʢʠʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ 

ʢʦʨʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʢʦʨʦʚ ʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʷʣʦʚʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʝʩ-

ʧʣʦʜʠʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ: ʫ ʢʦ-

ʨʦʚ ʩʥʠʞʘʶʪʩʷ ʫʜʦʠ, ʦʪ ʥʠʭ ʥʝʜʦʧʦʣʫʯʘʶʪ 

ʪʝʣʷʪ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ ʧʨʠ-

ʭʦʜʠʪʩʷ ʚʳʙʨʘʢʦʚʳʚʘʪʴ ʝʱʝ ʚ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ, ʪʘʢ ʢʘʢ ʣʝʯʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʙʝʟʨʝʟʫʣʴʪʘʪʥʦʝ ʦʩʝʤʝʥʝʥʠʝ 

ʧʨʠʥʦʩʷʪ ʣʠʰʴ ʫʙʳʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʫ [5, 7]. 

ɺʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʚʳʰʝʥʠʠ 

ʧʦʛʦʣʦʚʴʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʢʦʪʘ, ʪʘʢ 

ʢʘʢ ʪʘʢʦʡ ʩʢʦʪ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥ ʥʘʨʫʰʝ-

ʥʠʷʤ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʩʥʠʞʝʥʠʶ ʚʦʩʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ. ɺ ʙʦʨʴʙʝ ʩ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʦʙʳʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʳʝ ʤʝʪʦʜʳ, ʩʦ-

ʙʣʶʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʪʝʨʠʥʘʨʥʦ-
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ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʦʨʤʳ ʢʦʨʤʣʝʥʠʷ ʞʠ-

ʚʦʪʥʳʭ [8]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʘʢʪʠʚʠʟʘ-

ʮʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨ-

ʛʘʥʠʟʤʘ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ, ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʙʦʣʝʟʥʝʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʨʝʘʣʠ-

ʟʘʮʠʷ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʩʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʛʦ 

ʩʢʦʪʘ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʩʝʨʠʠ Prevention. 

Материал и методы исследова-

ний. ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʩʝʨʠʠ Prevention 

ʚ ʛʨʫʧʧʝ ʛʣʫʙʦʢʦʩʪʝʣʴʥʳʭ ʠ ʥʦʚʦʪʝʣʴʥʳʭ 

ʢʦʨʦʚ ʚ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʧʦʩʣʝʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʫʣʫʯ-

ʰʝʥʠʷ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ. 

ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ 

ʙʘʟʝ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ ʦʙʱʝʩʪʚʘ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʉʤʘʢ-

ɸʛʨʦè ʄʘʨʠʠʥʩʢʦ-ʇʦʩʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩ-

ʧʫʙʣʠʢʠ ʏʫʚʘʰʠʷ. ʇʦʣʫʯʝʥʥʳʡ ʚ ʭʦʜʝ 

ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘ-

ʪʳʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ɹʋ ʏʈ çʏʫʚʘʰʩʢʘʷ ʨʝʩ-

ʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè 

ɻʦʩʚʝʪʩʣʫʞʙʳ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʢʣʠʥʠʢʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʆʋ ɺʆ ʏʫʚʘʰʩʢʘʷ 

ɻʉʍɸ.  

ɺ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʙʳ-

ʣʠ ʧʦʜʦʙʨʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʢʦʨʦʚ ʩʫʭʦʩʪʦʡ-

ʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ, ʩʦ-

ʙʣʶʜʘʷ ʧʨʠʥʮʠʧ ʘʥʘʣʦʛʦʚ ʠ ʫʯʠʪʳʚʘʷ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʠ ʞʠʚʫʶ ʤʘʩʩʫ.  

ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ 

ʢʦʨʦʚ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ. 

ʉ ʮʝʣʴʶ ʘʢʪʠʚʠʟʘʮʠʠ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʪʝʣʴʥʳʭ 

ʢʦʨʦʚ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ ʧʦʩʣʝʨʦʜʦ-

ʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦ-

ʧʨʝʧʘʨʘʪ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʡ ʫʯʝʥʳʤʠ ʌɻɹʆʋ ɺʆ ʏʫʚʘʰʩʢʘʷ 

ɻʉʍɸ (ɺ.ɻ. ʉʝʤʝʥʦʚ ʠ ʜʨ.). ɺ 1-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʢʦʨʦʚʘʤ ʟʘ 60 ʩʫʪʦʢ ʜʦ ʧʨʝʜʧʦʣʘʛʘ-

ʝʤʦʛʦ ʦʪʝʣʘ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚʚʦʜʠʣʠ 

ɸʉɼ-ʌ2 ʩ ʵʣʝʦʚʠʪʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:9, 

ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʠʤʝʥʷʣʩʷ ʨʘʟʨʘ-

ʙʦʪʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 10 ʤʣ ʪʨʝʭʢʨʘʪ-

ʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 10 ʩʫʪʦʢ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝ-

ʢʘʜʳ ʩʪʝʣʴʥʦʩʪʠ, ʘ ʚ ʢʦʥʪʨʦʣʝ ʫʢʘʟʘʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʞʠʚʦʪʥʳʤ ʥʝ ʠʥʲʝʮʠʨʦʚʘʣʠ.  

Результаты исследований. ɺ ʪʘʙ-

ʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪ-

ʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʢʦʨʦʚʥʠʢʝ ʠ ʨʦʜʠʣʴ-

ʥʦʤ ʦʪʜʝʣʝʥʠʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʞʠʚʦʪʥʳʭ 

ʇʦʢʘʟʘʪʝʣʴ ʇʦʤʝʱʝʥʠʝ 

ʢʦʨʦʚʥʠʢ ʨʦʜʠʣʴʥʦʝ 

ʦʪʜʝʣʝʥʠʝ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʦʉ 9,9Ñ0,24 14,9Ñ0,41 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, % 71,3Ñ1,11 70,0Ñ0,67 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʤ/ʩ 0,29Ñ0,07 0,21Ñ0,07 

ʉʚʝʪʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 1:15 1:14 

ʂɽʆ, % 0,71Ñ0,03 0,86Ñ0,05 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ: 

NH3, ʤʛ/ʤ
3 

 

14,1Ñ0,60 

 

7,9Ñ0,33 

H2S, ʤʛ/ʤ
3 8,3Ñ0,27 3,7Ñ0,21 

ʉʆ2, % 0,17Ñ0,01 0,15Ñ0,01 

ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ, ʪʳʩ/ʤ3 41,6Ñ1,47 29,3Ñ1,13 

ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʠ, ʤʛ/ʤ3 5,1Ñ0,21 2,7Ñ0,17 

 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʰʥʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʢʘʢ ʚ ʢʦʨʦʚʥʠʢʝ, ʪʘʢ ʠ ʨʦʜʠʣʴ-

ʥʦʤ ʦʪʜʝʣʝʥʠʠ ʦʢʘʟʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʟʦ-

ʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ: ʊ, ʦʉ ï 9,9Ñ0,24 ʠ 

14,9Ñ0,41; R, % ï 71,3Ñ1,11 ʠ 70,0Ñ0,67; v, 

ʤ/ʩ ï 0,29Ñ0,07 ʠ 0,21Ñ0,07; ʤʠʢʨʦʙʥʘʷ 

ʢʦʥʪʘʤʠʥʘʮʠʷ, ʪʳʩ/ʤ3 ï 41,6Ñ1,47 ʠ 

29,3Ñ1,13; ʢʦʥʮʝʥʪʨʘʮʠʷ NH3 ï 14,1Ñ0,60 ʠ 

7,9Ñ0,33; ʫʨʦʚʝʥʴ H2S, ʤʛ/ʤ
3 ï 8,3Ñ0,27 ʠ 

3,7Ñ0,21; ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, % ï 0,17Ñ0,01 ʠ 
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0,15Ñ0,01; ʩʦʜʝʨʞʘʥʠʝ ʪʚʝʨʜʳʭ ʘʵʨʦʟʦʣʝʡ, 

ʤʛ/ʤ3 ï 5,1Ñ0,21 ʠ 2,7Ñ0,17.  

ɽʩʪʝʩʪʚʝʥʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʚ ʫʢʘ-

ʟʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʢʦʨʦʚ ʧʨʠ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʤ ʥʦʨʤʠʨʦʚʘʥʠʠ (ʉʂ) ʩʦʩʪʘʚʠʣʘ 

1:15 ʠ 1:14, ʘ ʧʨʠ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʦʤ ʥʦʨ-

ʤʠʨʦʚʘʥʠʠ (ʂɽʆ) ʨʘʚʥʷʣʘʩʴ 0,71Ñ0,03 ʠ 

0,86Ñ0,05 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʠʥʠʢʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʧʦʩʪʘʚʣʷʝ-

ʤʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.  

ʀʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʘʙʣʠʮʳ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ 

ʢʦʨʦʚʘʤ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ɸʉɼ-ʌ2 ʩ 

ʵʣʝʦʚʠʪʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:9 ʟʘ 60 ʩʫʪ ʜʦ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʝʣʘ, ʘ ʞʠʚʦʪʥʳʤ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ 

ʧʨʝʧʘʨʘʪʘ ʩʝʨʠʠ Prevention ʪʨʝʭʢʨʘʪʥʦ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 10 ʩʫʪʦʢ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʢʘʜʳ 

ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʜʦʟʝ 10 ʤʣ, ʥʝ ʦʢʘ-

ʟʘʣʦ ʚʣʠʷʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨʳ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ.  

ʇʦʢʘʟʘʪʝʣʠ ʦʢʘʟʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤ ʠ ʨʘʟʥʠʮʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ ʦʢʘʟʘʣʘʩʴ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ 

(ʈ>0,05).  

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʦʧʳʪʥʳʭ ʢʦʨʦʚ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ: 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï 38,0Ñ0,10 ï 

38,2Ñ0,08 ʦʉ, ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 

38,0Ñ0,10 ï 38,2Ñ0,11 ʠ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ï 38,1Ñ0,12 ï 38,3Ñ0,02 ʦʉ. 

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʦʚ 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ, ʩʫʪ ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʣʘ, ʦʉ 

ʇʫʣʴʩ, 

ʢʦʣʝʙ/ʤʠʥ 

ɼʳʭʘʥʠʝ, 

ʜʚ/ʤʠʥ ʜʦ ʦʪʝʣʘ ʧʦʩʣʝ ʦʪʝʣʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 35 ï 30  38,1Ñ0,14 76Ñ1,20 21Ñ0,62 

15 ï 10  38,1Ñ0,10 77Ñ0,82 22Ñ0,55 

10 ï 5  38,0Ñ0,10 77Ñ0,93 22Ñ0,28 

 3 ï 5 38,2Ñ0,08 76Ñ1,03 22Ñ0,32 

1 ʦʧʳʪʥʘʷ* 35 ï 30  38,1Ñ0,20 75Ñ1,78 21Ñ0,68 

15 ï 10  38,0Ñ0,10 76Ñ1,12 22Ñ0,51 

10 ï 5  38,2Ñ0,09 76Ñ0,93 22Ñ0,26 

 3 ï 5 38,2Ñ0,11 76Ñ1,82 22Ñ0,58 

2 ʦʧʳʪʥʘʷ** 35 ï 30  38,3Ñ0,02 76Ñ0,93 21Ñ1,20 

15 ï 10  38,1Ñ0,12 77Ñ0,65 22Ñ0,72 

10 ï 5  38,2Ñ0,09 77Ñ0,26 22Ñ0,03 

 3 ï 5 38,1Ñ0,93 76Ñ0,72 22Ñ0,24 

* ʉʨʦʢʠ ʠʥʲʝʢʮʠʠ ɸʉɼ-ʌ2 ʩ ʵʣʝʦʚʠʪʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:9 ʟʘ 60 ʩʫʪ ʜʦ ʦʪʝʣʘ; 

** ʉʨʦʢʠ ʠʥʲʝʢʮʠʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʩʝʨʠʠ Prevention: ʟʘ 45-40 ʩʫʪ, 25-20 ʠ 15-10 ʩʫʪ ʜʦ ʦʪʝʣʘ 

 
ʋʩʪʘʥʦʚʣʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦ-

ʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʫ ʢʦʨʦʚ ʢ ʟʘʚʝʨ-

ʰʝʥʠʶ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʩʨʦʢʘʤʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ: ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʦ 77Ñ1,82 ʢʦ-

ʣʝʙ/ʤʠʥ, ʚ 1-ʡ ʦʧʳʪʥʦʡ ï ʜʦ 76Ñ1,12 ʠ ʚʦ 

2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʜʦ 77Ñ0,65 ʢʦ-

ʣʝʙ/ʤʠʥ.  

ʏʝʨʝʟ 3-5 ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʝʣʘ ʯʘʩʪʦʪʘ 

ʧʫʣʴʩʘ ʫ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ 

ʧʨʝʪʝʨʧʝʣʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʚʳ-

ʷʚʣʝʥʦ ʣʠʰʴ ʥʝʢʦʪʦʨʦʝ ʝʝ ʧʦʥʠʞʝʥʠʝ ʚ 

ʢʦʥʪʨʦʣʝ (76Ñ1,03 ʢʦʣʝʙ/ʤʠʥ) ʠ ʚʦ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (76Ñ0,72 ʢʦʣʝʙ/ʤʠʥ), ʘ ʫ 

ʢʦʨʦʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʥʘ ʥʝ ʠʟʤʝʥʠ-

ʣʘʩʴ (76Ñ1,82 ʢʦʣʝʙ/ʤʠʥ).  

ʇʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʫ ʢʦʨʦʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʪʘʢ-

ʞʝ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʦʨʤ, ʠ ʦʥʠ ʠʤʝʣʠ ʫʟʢʠʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘ-

ʥʠʡ: ʚ ʢʦʥʪʨʦʣʝ ʩ 21Ñ0,62 ʜʦ 22Ñ0,55 

ʜʚ/ʤʠʥ, ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʩ 21Ñ0,68 

ʜʦ 22Ñ0,58 ʜʚ/ʤʠʥ ʠ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ï ʩ 21Ñ1,20 ʜʦ 22Ñ0,72 ʜʚ/ʤʠʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʢʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʦʧʳʪ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʝ 
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ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʠʭ ʪʝʣʘ, 

ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʜʳʭʘ-

ʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. ɼʘʥʥʳʝ ʧʦ ʟʘʙʦʣʝʚʘʝ-

ʤʦʩʪʠ ʢʦʨʦʚ ʧʦʩʣʝ ʦʪʝʣʘ ʘʢʫʰʝʨʩʢʦ-

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘ ʪʘʢ-

ʞʝ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʘʙʣʠʮʳ ʦʪʯʝʪ-

ʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʩʨʦʢʠ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ ʚ 

1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣʠ 

7,2Ñ0,42 ʠ 5,8Ñ0,66 ʯ. ʕʪʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (12,6Ñ1,02 ʯ) 

ʥʘ 5,4 ʠ 6,8 ʯ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ 4 ʢʦʨʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ ʟʘʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʘ, ʘ ʩʨʝʜʠ ʞʠʚʦʪ-

ʥʳʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʥʦ 

ʥʝ ʚʳʷʚʣʝʥʦ. ɺ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʘ ʩʫʙʠʥʚʦʣʶʮʠʷ ʤʘʪʢʠ ʫ ʪʨʝʭ 

ʢʦʨʦʚ ʚ ʢʦʥʪʨʦʣʝ. ʉʨʝʜʠ ʞʠʚʦʪʥʳʭ 1-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥ 1 ʩʣʫʯʘʡ ʫʢʘʟʘʥ-

ʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ 2-ʡ ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʝ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʦ. ʉʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦ-

ʚʦʡ ʦʭʦʪʳ ʦʢʘʟʘʣʠʩʴ ʢʦʨʦʯʝ ʚʦ 2-ʡ ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʝ ʢʦʨʦʚ (28,8Ñ0,56 ʩʫʪ) ʥʘ 5,8 ʩʫ-

ʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ 

(34,6Ñ0,93 ʩʫʪ) ʠ ʥʘ 14,4 ʩʫʪʦʢ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (43,2Ñ1,64 ʩʫʪ).  

ʅʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢ-

ʩʘ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ 1-ʡ (1,8Ñ0,24) ʠ 2-ʡ 

(1,4Ñ0,36) ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʘʢʦʚʳʤ ʚ ʢʦʥʪʨʦʣʝ (2,6Ñ0,26). ɺʨʝʤʷ ʦʪ 

ʦʪʝʣʘ ʜʦ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝ-

ʥʠʷ ʫ ʢʦʨʦʚ 1-ʡ (64,6Ñ1,62 ʩʫʪ.) ʠ 2-ʡ 

(57,8Ñ1,50 ʩʫʪ.) ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʢʘʟʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʯʝ, ʥʝʞʝʣʠ ʚ ʢʦʥʪʨʦʣʝ 

(89,2Ñ3,02 ʩʫʪ.). ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʢʦʨʦʚ ʚ 1 ʧʦʣʦʚʫʶ 

ʦʭʦʪʫ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 20 

%, ʚ 1-ʡ ʦʧʳʪʥʦʡ ï 40 % ʠ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ 

ï 60 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ 

ʚʚʝʜʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧʘʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʤʝʥʴʰʝʥʠʶ 

ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʩʣʝʨʦʜʦʚʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʠ ʩʦʢʨʘʱʘʣʦ ʩʨʦʢʠ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʧʦʣʦʚʳʭ ʧʫʪʝʡ ʢʦʨʦʚ, ʯʪʦ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʠ ʧʣʦʜʦʪʚʦʨʥʦʤʫ 

ʠʭ ʦʩʝʤʝʥʝʥʠʶ. 

 

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɻʨʫʧʧʘ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ  2-ʷ ʦʧʳʪʥʘʷ  

ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ 10 10 10 

ɺʨʝʤʷ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ, ʯ 12,6Ñ1,02 7,2Ñ0,42* 5,8Ñ0,66* 

ɿʘʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʘ 4 - - 

ʉʫʙʠʥʚʦʣʶʮʠʷ ʤʘʪʢʠ 3 1 - 

ʕʥʜʦʤʝʪʨʠʪʳ 2 1 - 

ʄʘʩʪʠʪ 2 - - 

ʅʘʩʪʫʧʣʝʥʠʝ 1-ʡ ʧʦʣʦʚʦʡ ʦʭʦʪʳ, ʩʫʪ 43,2Ñ1,64 34,6Ñ0,93* 28,8Ñ0,56* 

ʀʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ 2,6Ñ0,26 1,8Ñ0,24* 1,4Ñ0,36**  

ɺʨʝʤʷ ʦʪ ʦʪʝʣʘ ʜʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, 

ʩʫʪ. 

89,2Ñ3,02 64,6Ñ1,62**  57,8Ñ1,50** 

ʆʧʣʦʜʦʪʚʦʨʠʣʦʩʴ ʢʦʨʦʚ: ʚ 1-ʫʶ ʦʭʦʪʫ 2 4 6 

ʚʦ 2-ʫʶ ʦʭʦʪʫ 2 3 4 

ʚ 3-ʶ ʦʭʦʪʫ 6 3 - 

* P<0,05; ** P<0,01 
 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝ-

ʧʘʨʘʪʦʚ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧʘʭ ʩʥʠʞʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʢʫ-

ʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 

ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʣʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʦʚ. ʇʨʠ 

ʵʪʦʤ ʣʫʯʰʠʡ ʵʬʬʝʢʪ ʧʦʣʫʯʝʥ ʚʦ 2-ʡ ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʨʝʧʘʨʘʪ 

ʩʝʨʠʠ Prevention. 

Заключение. ɸʢʪʠʚʠʟʘʮʠʷ ʥʝʩʧʝ-

ʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 
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ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʩʝʨʠʠ 

Prevention ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʫʧʨʝʜʠʪʴ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʝ ʙʦʣʝʟʥʝʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠ-

ʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʯʝʨʥʦ-ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ. 
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ʈʝʟʶʤʝ 

 

ʇʨʝʜʣʦʞʝʥ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʧʦʩʦʙ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ ʟʘ ʩʯʝʪ 

ʫʩʠʣʝʥʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʩʝʨʠʠ 

Prevention. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʦʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʠʦʧʨʝ-

ʧʘʨʘʪʳ, ʚʨʝʤʷ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 12,6Ñ1,02 ʯ, ʧʨʦʪʠʚ 7,2Ñ0,42 ʠ 
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5,8Ñ0,66 ʯ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʠ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ ʥʘ 5,4 ʠ 6,8 ʯ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʩʫʙʠʥʚʦʣʶʮʠʷ ʤʘʪʢʠ ʫ ʪʨʝʭ ʢʦʨʦʚ ʚ ʢʦʥʪʨʦʣʝ. ʉʨʝʜʠ 

ʞʠʚʦʪʥʳʭ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥ ʩʣʫʯʘʡ ʫʢʘʟʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ʉʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ ʦʢʘʟʘʣʠʩʴ ʢʦʨʦʯʝ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢʦʨʦʚ (28,8Ñ0,56 ʩʫʪ) ʥʘ 5,8 ʩʫʪʦʢ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ (34,6Ñ0,93 ʩʫʪ) ʠ ʥʘ 14,4 ʩʫʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(43,2Ñ1,64 ʩʫʪ). ʅʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥ-

ʜʝʢʩʘ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ 1-ʡ (1,8Ñ0,24) ʠ 2-ʡ (1,4Ñ0,36) ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦ-

ʚʳʤ ʚ ʢʦʥʪʨʦʣʝ (2,6Ñ0,26). ɺʨʝʤʷ ʦʪ ʦʪʝʣʘ ʜʦ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʫ ʢʦʨʦʚ 1-ʡ 

(64,6Ñ1,62 ʩʫʪ) ʠ 2-ʡ (57,8Ñ1,50 ʩʫʪ) ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʯʝ, ʥʝʞʝʣʠ ʚ 

ʢʦʥʪʨʦʣʝ (89,2Ñ3,02 ʩʫʪ). ɽʩʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ 1-ʫʶ ʧʦʣʦʚʫʶ ʦʭʦʪʫ ʦʧʣʦʜʦʪʚʦʨʠʣʠʩʴ 

2 ʢʦʨʦʚʳ, ʪʦ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 4, ʘ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ï 6 ʢʦʨʦʚ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥ-

ʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʩʨʦʢʠ ʩʪʝʣʴʥʦʩʪʠ 

ʢʦʨʦʚ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʥʠʞʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʣʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦ-

ʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʬʬʝʢʪ ʧʦʣʫʯʝʥ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ, ʛʜʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʨʝʧʘʨʘʪ ʩʝʨʠʠ Prevention. 

 

REPRODUCTIVE QUALITIES OF COWS AGAINST THE BACKGROUND OF  

IMMUNOCORRECTION OF THE ORGANISM COMPLEX DOMESTIC  

BIOLOGICAL PRODUCTS 

 

Semenov V.G., Ivanova T.N. 

Summary 

 

Method for prevention of postpartum diseases and realization of biological resource poten-

tial of reproductive qualities of black-and-pesky livestock due to enhancement of non-specific re-

sistance of steel cows organism by biological preparation of Prevention series. Cows in the control 

group where no biopreparations were used had an average separation time of 12,6 Ñ 1,02 h, versus 

7,2 Ñ 0,42 and 5,8 Ñ 0,66 h in the 1st and 2nd test groups, and were 5,4 and 6,8 h lower respective-

ly. In the postpartum period, subinvolution of the uterus was recorded in three cows in control. 

Among the animals of the 1st experimental group, 1 case of said pathology was identified, while in 

the 2nd experimental group this disease was not registered. The dates of onset of the first sexual 

hunt were shorter in the 2nd experimental group of cows (28,8 Ñ 0,56 days) by 5,8 days compared 

to the 1st experimental group (34,6 Ñ 0,93 days) and by 14,4 days compared to the control (43,2 Ñ 

1,64 days). Against the background of the application of biopreparations, there was a significant 

decrease in the insemination index of cows of the 1st (1,8 Ñ 0,24) and 2nd (1,4 Ñ 0,36) test groups 

compared to those in control (2,6 Ñ 0,26). The time from calving to the first fruitful insemination in 

cows of the 1st (64,6 Ñ 1,62 days) and 2nd (57,8 Ñ 1,50 days) test groups was much shorter than in 

control (89,2 Ñ 3,02 days). If in the control group 2 cows were fertilized in the 1st sexual hunt, in 

the 1st experimental group - 4, and in the 2nd experimental group - 6 cows. Analysis of the obtained 

data shows that the use of biopreparations during the critical period of insole of cows in the 1st and 

2nd test groups reduced the occurrence of obstetric and gynaecological diseases in the postnatal pe-

riod, as well as improved reproduction qualities of cows. At the same time the best effect was ob-

tained in the 2nd experimental group, where the preparation of the Prevention series was used. 
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ЭКОСИСТЕМНЫЙ ПОДХОД К ВОЗДЕЛЫВАНИЮ ТРАВОСМЕСЕЙ С  

ПРИМЕНЕНИЕМ ПУДРЕТА  

 

Сергеева А.А. ï ʢ.ʙ.ʥ., Гасимова Г.А. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

Ключевые слова: ʧʪʠʯʠʡ ʧʦʤʝʪ, ʧʫʜʨʝʪ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ, ʵʢʦʣʦʛʠʷ 

Keywords: bird droppings, powder, organic fertilizer, ecology 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠ-

ʪʝʪʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʈʘʟʚʠʪʠʝ 

ɸʇʂè, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠ-

ʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ 2008-2012 ʠ 

2013-2020 ʛʦʜʳ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʦ, ʚʥʦʚʴ 

ʧʦʩʪʨʦʝʥʦ ʙʦʣʝʝ 3000 ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʪʠʮʝʬʘʙʨʠʢ, ʤʝʛʘ-

ʬʝʨʤ [12]. ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʧʣʘʥʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʚʦ ʤʥʦʛʦʤ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʝʰʘʪʴ 

ʚʦʧʨʦʩʳ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦ ʧʨʦʙʣʝʤʝ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝ-

ʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʙʝʩʧʦʜʩʪʠ-

ʣʦʯʥʦʛʦ ʥʘʚʦʟʘ, ʧʦʤʝʪʘ). ʀʛʥʦʨʠʨʦʚʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʪʠʣʠʟʘʮʠʠ ʦʪ-

ʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʠ ʧʪʠʮʝʚʦʜʯʝ-

ʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʧʫʪʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʞʠʜʢʦʛʦ, ʞʠʜʢʦʛʦ ʥʘʚʦ-

ʟʘ, ʧʦʤʝʪʘ, ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ ʧʨʠ-

ʚʦʜʠʪ ʢ ʜʠʩʛʘʨʤʦʥʠʟʘʮʠʠ ʵʢʦʩʠʩʪʝʤʳ, ʯʪʦ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʙʠʦ-

ʩʬʝʨʳ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʦʣʫʯʘ-

ʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʪʠʦʣʦʛʠʠ [15]. 

ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʂʘʟʘʥʠ ʬʫʥʢʮʠ-

ʦʥʠʨʫʶʪ 4 ʧʪʠʮʝʬʘʙʨʠʢʠ. ɺ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʨʝʣʴʝʬʘ ʛʦʨʦʜʘ, ʨʘʚʥʠʥʥʦ-ʭʦʣʤʠʩʪʳʡ ʩ 

ʥʠʟʤʝʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘ-

ʩʪʠ ʛʦʨʦʜʘ, ʪʘʢʠʤʠ ʢʘʢ ɿʘʙʫʣʘʯʴʝ, ʇʨʝʜ-

ʢʘʙʘʥʴʝ, ɿʘʢʘʙʘʥʴʝ, ʩʦʟʜʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʚʝʱʝʩʪʚ ʠ ʦʩʝʜʘʥʠʝ ʚʨʝʜʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʚ ʧʦʯʚʝ ʠ ʚʦʜʝ. ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚ-

ʥʦʛʦ ʨʦʩʪʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʧʦ-

ʚʳʰʘʝʪʩʷ ʨʠʩʢ ʩʢʦʧʣʝʥʠʷ ʷʜʦʚʠʪʳʭ ʣʝʪʫ-

ʯʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʘʪʤʦʩʬʝʨʝ ʛʦʨʦʜʘ [11]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʪʠʮʝʬʘʙʨʠʢ ʠ ʜʨʫ-

ʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʝʞʝʩʫʪʦʯʥʦ ʩʢʘʧʣʠʚʘʝʪʩʷ 

ʧʦʤʸʪ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʛʘʢʦʤʧʣʝʢʩʦʚ. ɽʞʝʛʦʜʥʦ 

ʦʪ ʩʨʝʜʥʝʡ ʧʪʠʮʝʬʘʙʨʠʢʠ ʥʘ 400 ʪʳʩ. ʢʫʨ-

ʥʝʩʫʰʝʢ, ʠʣʠ 6 ʤʣʥ. ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, 

ʧʦʩʪʫʧʘʝʪ ʜʦ 40 ʪʳʩ. ʪ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ [8]. 

ɺ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʦʙʱʠʡ ʚʳʭʦʜ ʧʦʤʝʪʥʦʡ 

ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 20 ʤʣʥ. ʪ ʚ ʛʦʜ 

[14]. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʦʪ-

ʭʦʜʦʚ ʚ ʚʠʜʝ ʧʦʤʝʪʘ ʩʪʘʚʷʪ ʧʝʨʝʜ ʩʝʣʴ-

ʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚʦʧʨʦʩ ʜʘʣʴʥʝʡʰʝʡ 

ʝʛʦ ʛʘʨʤʦʥʠʯʥʦʡ ʫʪʠʣʠʟʘʮʠʠ. ʆʜʥʠʤ ʠʟ 

ʩʧʦʩʦʙʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʝʛʦ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝ-

ʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ [9]. ʊʘʢʠʝ ʫʜʦʙʨʝʥʠʷ ʩʦ-

ʜʝʨʞʘʪ ʚ ʣʝʛʢʦʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ 

ʬʦʨʤʝ ʦʩʥʦʚʥʳʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, 

ʘʤʠʥʦʢʠʩʣʦʪʳ.  

ɼʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʩʦʭʨʘʥʠʪʴ ʚ ʫʜʦʙ-

ʨʝʥʠʠ ʮʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʦʤ ʩʦʩʪʘʚʝ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʦʙʨʘʙʦʪʘʪʴ 

ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ. 

ɺʳʭʦʜʦʤ ʠʟ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʝ-

ʨʝʨʘʙʦʪʢʘ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʥʳʡ ʧʫʜʨʝʪ ʠ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ. 

ɿʘʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʥʩʝʨʚʠ-

ʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʦʙʲʝʤʠʩʪʳʭ ʢʦʨ-

ʤʦʚ ʠ ʧʨʠʙʣʠʟʠʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚ ʥʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʚʦʪʥʳʭ [2]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʧʫʜʨʝʪʘ ʠʟ ʧʪʠʯʴʝ-

ʛʦ ʧʦʤʝʪʘ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʨʦʩʪ ʠ ʨʘʟ-
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ʚʠʪʠʝ ʨʘʩʪʝʥʠʡ.  

Материал и методы исследова-

ний. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʆʆʆ 

çʉʘʥʠʪʘʨʥʘʷ ʕʢʦʣʦʛʠʷè, ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʘ ʢʦʨʤʦ-

ʚʳʭ ʜʦʙʘʚʦʢè ʠ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ 

ʢʘʬʝʜʨʳ ʊʇʇʉʍʇ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ 

ɻɸɺʄ. ʀʟʫʯʘʣʠʩʴ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ ʢʫ-

ʨʠʥʦʛʦ ʧʦʤʝʪʘ ʥʘ ʫʩʪʘʥʦʚʢʝ çʂʦʚʯʝʛè, ʭʠ-

ʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ ʧʫʜʨʝ-

ʪʘ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ ʧʦ ʜʝʡʩʪʚʠʶ ʨʘʟ-

ʣʠʯʥʳʭ ʜʦʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠʟ 

ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʜʣʷ ʦʮʝʥʢʠ ʚʩʭʦʞʝʩʪʠ ʩʝ-

ʤʷʥ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʧʦ ɻʆʉʊ 24933.2 ï 81 [6]. ʆʪʙʦʨ 

ʧʨʦʙ ʧʨʦʚʝʜʝʥ ʧʦ ɻʆʉʊ 13586.3-83 [5]; 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳ-

ʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [7]; 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʫʤʫʩʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʀ.ɺ.ʊʶʨʠʥʘ, ʧʦʜʚʠʞʥʦʡ ʬʦʩʬʦʨʥʦʡ ʢʠʩ-

ʣʦʪʳ ï ʧʦ ɽ.ʊʨʫʦʛʫ; ʦʙʲʝʤʥʦʛʦ ʢʘʣʠʷ ï ʤʝ-

ʪʦʜʦʤ ʗ.ɺ. ʇʝʡʚʝ [13].  

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ɻʆʉʊ 12038-84 [4]. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ [13]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʩ ʧʦʤʦʱʴʶ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ çAGROS-2.09è ʜʣʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ 

ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [7].  

Результаты исследований. ʀʩʩʣʝ-

ʜʦʚʘʥʥʳʝ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ 

ɺʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ 
ʄʦʱʥʦʩʪʴ ʤʘʛ-

ʥʝʪʨʦʥʘ, ʢɺʪ 

ʏʘʩʪʦʪʘ, 

ʄɻʮ 

ʕʢʩʧʦʟʠʮʠʷ ʦʙ-

ʨʘʙʦʪʢʠ, ʤʠʥ 

ʀʩʭʦʜʥʳʡ ʢʫʨʠʥʳʡ ʧʦʤʝʪ 0 0 0 

ʉɺʏ-ʦʙʨʘʙʦʪʘʥʥʳʡ ʢʫʨʠʥʳʡ ʧʦʤʝʪ (1) 20 915 6 

ʉɺʏ-ʦʙʨʘʙʦʪʘʥʥʳʡ ʢʫʨʠʥʳʡ ʧʦʤʝʪ (2) 20 915 9 

ʉɺʏ-ʦʙʨʘʙʦʪʘʥʥʳʡ ʢʫʨʠʥʳʡ ʧʦʤʝʪ (3) 20 915 12 

ɼʘʥʥʳʝ ʨʝʞʠʤʳ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʟʘʨʘʥʝʝ, ʠʩʭʦʜʷ ʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʫʩʪʘʥʦʚʢʠ, ʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʡ ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʜʦʚʝʜʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʳʨʴʷ ʜʦ 

ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ.  

ʉɺʏ-ʦʙʨʘʙʦʪʘʥʥʳʡ ʢʫʨʠʥʳʡ ʧʦʤʝʪ 

ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʳʧʫʯʠʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ 

ʤʘʪʝʨʠʘʣ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʩʦ ʩʣʘʙʳʤ 

ʟʘʧʘʭʦʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʚʣʘʞʥʦ-

ʩʪʴʶ ʥʝ ʙʦʣʝʝ 10 %.  

ɹʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪ-

ʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʘʨʠʘʥʪʘ ʩ ʤʝʥʴʰʝʡ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ (1), ʪ.ʢ. ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʩʪʠʛʘʝʪʩʷ ʵʢʦʥʦʤʠʷ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙ-

ʨʘʙʦʪʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʳʨʴʷ ʚ ʝʜʠ-

ʥʠʮʫ ʚʨʝʤʝʥʠ. ɺʳʩʫʰʠʚʘʥʠʝ ʧʪʠʯʴʝʛʦ ʧʦ-

ʤʝʪʘ ʚ ʉɺʏ-ʣʫʯʘʭ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ 

ʧʫʜʨʝʪʘ ʩ ʚʳʩʦʢʠʤʠ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʝʟ ʩʝʤʷʥ 

ʩʦʨʥʷʢʦʚ.  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʪʠʯʴʝʛʦ ʧʦʤʝ-

ʪʘ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʚ ʧʫʜʨʝʪ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʪʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ ʧʫʜʨʝʪʘ, % 

ʇʦʢʘʟʘʪʝʣʴ ʇʪʠʯʠʡ ʧʦʤʝʪ ʇʫʜʨʝʪ 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 89,8 94,3 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 88,9 88,4 

ɸʟʦʪ  2,15 4,59 

ʂʘʣʠʡ  0,70 1,80 

ʌʦʩʬʦʨ 1,48 3,70 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʘʟʦʪʘ, 

ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʧʫʜʨʝʪʝ ʚ ʜʚʘ ʨʘʟʘ ʚʳ-

ʰʝ, ʯʝʤ ʚ ʧʪʠʯʴʝʤ ʧʦʤʝʪʝ. ɺ ʧʪʠʯʴʝʤ ʧʦ-

ʤʝʪʝ ʥʘʭʦʜʠʪʴʩʷ ʤʥʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʧʨʠ ʭʨʘʥʝʥʠʠ ʝʛʦ ʚ 

ʧʦʣʫʞʠʜʢʦʤ ʚʠʜʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ ʪʝ-
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ʨʷʶʪ ʦʪ 27 ʜʦ 44 % ʬʦʩʬʦʨʘ, ʦʪ 52 ʜʦ 82 % 

ʘʟʦʪʘ, ʠ 44 % ʢʘʣʠʷ [1]. ɺ ʚʠʜʝ ʧʫʜʨʝʪʘ ʦʨ-

ʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ ʥʝ ʪʝʨʷʝʪ ʩʚʦʠ ʮʝʥ-

ʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʥʝ ʥʝʩʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ [10].  

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʯʠʩʪʦʛʦ ʧʪʠ-

ʯʴʝʛʦ ʧʦʤʝʪʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʝʨʚʳʡ 

ʛʦʜ ʥʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʫʜ-

ʨʝʪʘ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʝ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʧʫʜʨʝʪʘ ʥʘ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʙʳʣ ʩʦʩʪʘʚʣʝʥ 

ʧʦʯʚʦʛʨʫʥʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʦʟʘʤʠ ʧʫʜʨʝʪʘ: 

ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʘ ʧʦʩʝʷʥʘ ʪʨʘʚʦ-

ʩʤʝʩʴ ʠʟ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʯʠʩʪʦʤ ʚʠʜʝ 

(ʢʦʥʪʨʦʣʴ). ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʘ ʧʦ-

ʩʝʷʥʘ ʪʨʘʚʦʩʤʝʩʴ ʠʟ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʩ 

ʚʥʝʩʝʥʠʝʤ ʚ ʧʦʯʚʫ 1 ʛ ʧʫʜʨʝʪʘ (ʦʧʳʪ 1). ɺ 

ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ï 2 ʛ ʧʫʜʨʝʪʘ (ʦʧʳʪ 2). ɺ 

ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʝ ï 3 ʛ ʧʫʜʨʝʪʘ (ʦʧʳʪ 3) 

(ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʉʭʝʤʘ ʦʧʳʪʘ 

ɺʘʨʠʘʥʪʳ ʉʦʜʝʨʞʘʥʠʝ ʧʫʜʨʝʪʘ ʥʘ 1 ʢʛ ʧʦʯʚʦʛʨʫʥʪʘ 

ʂʦʥʪʨʦʣʴ ʥʝʪ 

ʆʧʳʪ 1 1 ʛ 

ʆʧʳʪ 2 2 ʛ 

ʆʧʳʪ 3 3 ʛ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʥʘ ʚʩʭʦ-

ʞʝʩʪʴ ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 20-25 0ʉ, 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʚʩʭʦʞʝʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪ 

ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʧʳʪʘ 14 ʩʫʪʦʢ. ʂʘʞʜʳʡ ʜʝʥʴ ʧʨʦʚʝʨʷʣʠ 

ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʟʘʧʠʩʳʚʘʣʠ ʜʘʥʥʳʝ. 

ʏʝʨʝʟ 14 ʩʫʪʦʢ ʧʦʜʩʯʠʪʘʣʠ ʚʩʭʦʜʳ ʚ ʧʦʯ-

ʚʦʛʨʫʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʜʦʟ 

ʧʫʜʨʝʪʘ ʚ ʦʧʳʪʥʳʭ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠ-

ʘʥʪʘʭ.  

ʆʧʨʝʜʝʣʠʣʠ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʚʦ-

ʩʤʝʩʠ ʠʟ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʚʳʨʘʱʝʥʥʳʭ ʚ 

ʧʦʯʚʦʛʨʫʥʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʜʦʟ ʧʫʜʨʝʪʘ, ʘ ʠʤʝʥʥʦ ʦʙʱʫʶ ʤʘʩʩʫ ʚʩʭʦ-

ʜʦʚ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʦʚ, ʜʣʠʥʫ ʢʦʨʥʷ, ʜʣʠ-

ʥʫ ʚʝʨʰʢʦʚ.  

ʇʦ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʦʧʳʪʫ ʧʦʣʫʯʠʣʠ 

ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʚʳʩʦ-

ʪʘ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ (ʦʧʳʪ 1) ʩʦʩʪʘʚʣʷʣʘ 

0,5 ʩʤ, ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ (ʦʧʳʪ 2) 0,8 ʩʤ, 

ʚ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ (ʦʧʳʪ 3) 0,6 ʩʤ, ʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 0,4 ʩʤ (ʪʘʙʣʠʮʘ 4). 

ʅʘ 14 ʩʫʪʢʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʡ ʚʘʨʠʘʥʪ ʧʦ 

ʚʩʭʦʞʝʩʪʠ ʧʨʝʚʦʩʭʦʜʠʣ ʢʦʥʪʨʦʣʴʥʳʡ ʥʘ 60 

%.

  

ʊʘʙʣʠʮʘ 4 ï ɺʳʩʦʪʘ ʚʩʭʦʜʦʚ ʪʨʘʚʦʩʤʝʩʠ ʠʟ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʠ ʦʧʳʪʥʳʭ ʚʘ-

ʨʠʘʥʪʘʭ, ʩʤ 

ɺʘʨʠʘʥʪ ɼʦʟʘ ʧʫʜʨʝʪʘ, ʛʨ. ʅʘ 3 ʩʫʪʢʠ, ʩʤ ʅʘ 14 ʩʫʪʢʠ, ʩʤ 

ʂʦʥʪʨʦʣʴ ʥʝʪ 0,4 4,6 

ʆʧʳʪ 1 1 0,5 5,8 

ʆʧʳʪ 2 2 0,8 6,5 

ʆʧʳʪ 3 3 0,6 5,8 

 

ʅʘ ʪʨʝʪʴʠ ʩʫʪʢʠ, ʚ 1 ʦʧʳʪʥʦʤ ʚʘʨʠ-

ʘʥʪʝ ʜʣʠʥʘ ʨʦʩʪʢʘ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 25,0 %, ʚʦ 2 ï ʥʘ 100 

%, ʚ 3 ï 50 %. ʅʘ ʯʝʪʳʨʥʘʜʮʘʪʳʝ ʩʫʪʢʠ, ʚ 1 

ʠ 3 ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʜʣʠʥʘ ʨʦʩʪʢʘ ʫʚʝ-

ʣʠʯʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 

26,1 %, ʚʦ 2 ï ʥʘ 41,3 %.  

ʇʨʠʤʝʥʝʥʠʝ ʧʫʜʨʝʪʘ ʧʨʠ ʚʦʟʜʝʣʳ-

ʚʘʥʠʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʧʦʚʳʰʘʝʪ ʠʭ ʚʩʭʦ-

ʞʝʩʪʴ ʥʘ 75 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

Заключение. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝ-

ʨʘʙʦʪʢʘ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ ʧʫʜʨʝʪ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʉɺʏ-ʦʙʣʫʯʝʥʠʷ ʥʘ ʫʩʪʘʥʦʚ-

ʢʝ çʂʦʚʯʝʛè, ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟ-

ʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ.  

ʇʝʨʝʨʘʙʦʪʢʘ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ 

ʧʫʜʨʝʪ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʫʧ-

ʥʳʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʩʪʝʥʠʡ ʚ 2 ʨʘʟʘ, 
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ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤʫ 

ʩʦʭʨʘʥʝʥʠʶ ʠʭ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʫʜʦʙʨʝʥʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʳʪʘ ʧʦ 

ʠʟʫʯʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʪʨʘʚʦʩʤʝʩʠ ʠʟ ʟʣʘʢʦ-

ʚʳʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠ ʚʥʝʩʝʥʠʝ ʚ ʥʝʝ ʧʫʜʨʝʪʘ 

ʧʦʚʳʰʘʝʪ ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 75 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
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 ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʚ ʣʝʛʢʦʜʦʩʪʫʧʥʦʡ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʬʦʨʤʝ ʦʩʥʦʚʥʳʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ.  ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳ-

ʣʠ ʠʟʫʯʝʥʳ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʤʝʪʦʜʦʤ ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ ʧʫʜʨʝʪʘ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʦʨ-



187 

 

ʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʨʘ-

ʙʦʪʢʘ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ ʧʫʜʨʝʪ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʫʧʥʳʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʚ 2 ʨʘʟʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤʫ ʩʦʭʨʘʥʝʥʠʶ ʠʭ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ 

ʫʜʦʙʨʝʥʠʠ, ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʫʜʨʝʪʦʤ ʧʦʚʳʰʘʝʪ ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 75 % 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

 

ECOSYSTEM APPROACH TO THE CULTIVATION OF GRASS MIXTURES USING POW-

DERED 

 

Sergeeva A.A., Gasimova G.A. 

Summary 

 

One of the directions for the effective use of bird droppings is to use it as an organic fertiliz-

er, which contains the main micro and macro elements, amino acids in an easily accessible form for 

plants. In this work, we studied the modes of processing chicken manure by microwave radiation, 

the chemical composition of bird droppings and powder. The impact of various doses of organic 

fertilizer on seed germination, plant growth and development has been assessed. It was shown that 

processing bird droppings into powder increases the content of available macrocells for plants by 2 

times, and also contributes to their longer preservation in organic fertilizer, pre-sowing cultivation 

soil with powdered increases the germination of plants by 75% compared to control. 
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ПОЛУЧЕНИЕ ЭМУЛЬГИРОВАННОГО ПРОБИОТИЧЕСКОГО ПРЕПАРАТА 

 BACILLUS  SUBTILIS  И ЕГО ВОЗДЕЙСТВИЕ НА МИКРОФЛОРУ КИШЕЧНИКА 

ЛАБОРАТОРНЫХ КРЫС 

 

Скворцов Е.В ï ʢ.ʙ.ʥ., Мухаммадиев Риш. С. ï ʢ.ʙ.ʥ., Мухаммадиев Рин. С. ï ʢ.ʙ.ʥ.,  

Валиуллин Л.Р. ï ʢ.ʙ.ʥ., Валиуллина Д.А.1 ï ʢ.ʩ.-ʭ.ʥ. 

 

ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ  

ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 
1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ  

ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

Ключевые слова: ʧʨʦʙʠʦʪʠʢʠ, ʤʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʢʠʰʝʯʥʠʢʘ, ʛʝʥʝʪʠʯʝʩʢʠʡ   

ʘʥʘʣʠʟ 

Keywords: probiotics, intestinal microbial community, genetic analysis

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʨʘʟ-

ʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝ-

ʤʦʡ ʯʘʩʪʴʶ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʢʘʢ 80 % 

ʠʤʤʫʥʠʪʝʪʘ ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʨʘʙʦʪʳ 

ʢʠʰʝʯʥʠʢʘ, ʩʠʥʪʝʟʘ ʚʠʪʘʤʠʥʦʚ ʠ ʘʤʠʥʦ-

ʢʠʩʣʦʪ, ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ ʠ ʫʩʚʦʝʥʠʷ 

ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ 

ʠʟ ʢʦʨʤʘ, ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ 

[3]. ʄʝʞʜʫ ʪʝʤ, ʭʦʪʷ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʦ-

ʙʠʦʪʠʢʠ ʧʦʣʝʟʥʳ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʩʠʣʴʥʦ 

ʚʘʨʴʠʨʫʶʪʩʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʞʠʤʝ ʠʭ 

ʜʝʡʩʪʚʠʷ ʠ ʚʣʠʷʥʠʷ ʥʘ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʥʫʶ ʵʢʦʣʦʛʠʶ ʦʛʨʘʥʠ-

ʯʝʥʥʘʷ [5]. ɼʘʞʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ 

ʰʪʘʤʤʳ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʩʧʦʩʦʙʫ 

ʜʝʡʩʪʚʠʷ [2, 6]. 

ʉʜʝʣʘʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʛʝʥʝʪʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʢʘʣʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʝʥʦʚ ʙʘʢʪʝʨʠʡ 

(ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʧʦʣʠʤʝʨʘʟʥʦ-ʮʝʧʥʘʷ ʨʝ-

ʘʢʮʠʷ (ʇʎʈ)), ʠʟʫʯʠʚ ʝʛʦ ʜʠʥʘʤʠʢʫ ʤʦʞʥʦ 

ʜʝʣʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʚʳʚʦʜʳ ʦʙ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʠʱʝʚʘʨʝʥʠʷ ʤʦʥʦ-

ʛʘʩʪʨʠʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ 

ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʞʝʣʫʜʢʝ ʞʠʨʳ ʠ ʞʠʨ-
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ʥʳʝ ʢʠʩʣʦʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʝʨʝʚʘʨʠʚʘ-

ʶʪʩʷ. ʋʯʠʪʳʚʘʷ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʙʳʣʦ 

ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ 

ʩʢʚʦʟʴ ʞʝʣʫʜʦʢ ʚ ʢʠʰʝʯʥʠʢ ʵʤʫʣʴʛʠʨʦʚʘʥ-

ʥʳʤʠ ʚ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʞʠʨʥʦʡ ʢʠʩʣʦʪʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷ-

ʥʠʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʛʦ ʚ ʧʘʣʴʤʠʪʠʥʦʚʦʡ 

ʢʠʩʣʦʪʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ Bacil-

lus subtilis ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ 

Bifidobacterium sp., Lactobacillus sp. ʠ 

E.coli ʚ ʢʠʰʝʯʥʠʢʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʢʨʳʩ. 

Материал и методы исследова-

ний. ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ 60 ʙʝ-

ʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ. ʀʩʧʦʣʴ-

ʟʦʚʘʣʠ ʢʨʳʩʷʪ ʚ ʥʘʯʘʣʴʥʦʤ ʚʦʟʨʘʩʪʝ 4 ʥʝ-

ʜʝʣʠ ʤʘʩʩʦʡ 80°9ʛ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʰʪʘʤʤ ʙʘʮʠʣʣ Bacillus subtilis (ʰʪʘʤʤ JH 

642). 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ B.subtilis ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ L-

ʙʫʣʴʦʥʝ ʜʦ ʩʦʜʝʨʞʘʥʠʷ 107 ʢʣʝʪʦʢ/ʤʣ. 

ʕʤʫʣʴʛʠʨʦʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʦʣʫʯʘʣʠ ʧʝ-

ʨʝʤʝʰʠʚʘʥʠʝʤ ʢʣʝʪʦʢ B. Subtilis ʩ ʧʘʣʴʤʠ-

ʪʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ. ʆʜʥʫ ʜʦʟʫ ʧʨʝʧʘʨʘʪʘ 

ʧʨʠʥʠʤʘʣʠ ʨʘʚʥʦʡ 106 ʢʣʝʪʦʢ B. subtilis.  

ʈʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʢʨʳʩ ʠ ʜʦʟʳ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ B.subtilis ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 1 ʧʦʣʫʯʘʣʘ ʷʯʤʝʥʴ 

ʢʦʨʤʦʚʦʡ ʩ ʜʦʙʘʚʢʘʤʠ ʧʨʝʧʘʨʘʪʘ ʚ ʚʠʜʝ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠ ʯʝʨʝʟ 1 ʩʫʪʢʠ 

ʧʘʣʴʤʠʪʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʚ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 

2 ʧʦʣʫʯʘʣʘ ʷʯʤʝʥʴ ʢʦʨʤʦʚʦʡ ʩ ʵʢʚʠʚʘʣʝʥʪ-

ʥʦʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʣʝʪʦʢ B. subtilis ʜʦʙʘʚ-

ʢʦʡ ʚ ʚʠʜʝ ʵʤʫʣʴʩʠʠ ʚ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩ-

ʣʦʪʝ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʷʯʤʝʥʴ 

ʢʦʨʤʦʚʦʡ ʩ ʜʦʙʘʚʢʦʡ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩ-

ʣʦʪʳ, ʨʘʚʥʦʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʧʳʪʥʳʤ 

ʛʨʫʧʧʘʤ, ʥʦ ʙʝʟ ʜʦʙʘʚʦʢ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ. ʄʝʪʦʜʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʜʝʟʦʢʩʠʨʠʙʦ-

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ (ɼʅʂ) ʠʩʩʣʝʜʫʝʤʳʭ 

ʙʘʢʪʝʨʠʡ ʚ ʦʙʨʘʟʮʘʭ ʢʘʣʘ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʜʘʥʥʳʭ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘ Genbank, ʧʨʦ-

ʛʨʘʤʤʳ VectorNTI ʠ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘ 

Blast ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯ-

ʥʳʝ ʧʨʘʡʤʝʨʳ ʠ ʬʣʫʦʨʠʩʮʝʥʪʥʳʝ ʟʦʥʜʳ ʢ 

ʛʝʥʫ gyrA (AY663697.1) B. subtilis. ʂʦʣʠ-

ʯʝʩʪʚʦ ɼʅʂ ʙʘʢʪʝʨʠʡBifidobacterium sp., 

Lactobacillus sp.ʠ E.coli ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ çʂʦʣʦʥʦʬʣʦʨè 

(ɸʣʴʬʘʣʘʙ, ʈʦʩʩʠʷ). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ʇʎʈ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʤʧʣʠʬʠʢʘʪʦʨ ʩ ʬʣʫʦʨʝʩ-

ʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʝʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠçʊ-100 Real-Time PCR Detection 

Systemè (Bio-Rad, ʉʐɸ). 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʘʧʧʘʨʘʪ ʧʨʦʛʨʘʤʤʳ Microsoft Excel. ɼʦ-

ʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʨʘʚʥʠʚʘʝ-

ʤʳʤʠ ʩʨʝʜʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘ-

ʣʠ, ʠʩʧʦʣʴʟʫʷ t-ʪʝʩʪ ʉʪʴʶʜʝʥʪʘ; ʨʘʟʣʠʯʠʷ 

ʩʯʠʪʘʣʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ p<0,05.  

Результаты исследований. ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʤʝʪʦʜʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʇʎʈ ʘʥʘʣʠʟʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦ-

ʜʝʨʞʘʥʠʝ ɼʅʂ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠʡ ʚ 

ʢʘʣʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʝʪ: 

Bifidobacterium sp. ï 8,0-8,5 lg ɼʅʂ/ʛʨʘʤʤ, 

ʩ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʪʘ ʚ ʜʠʘʧʘʟʦʥʝ 5-10 ʥʝʜʝ-

ʣʠ ʚʦʟʨʦʩʪʘ ʢʨʳʩ. ʂʦʣʠʯʝʩʪʚʦ ɼʅʂ 

Lactobacillus sp.5,5-6,0 lg ɼʅʂ/ʛʨʘʤʤ. ʂʦ-

ʣʠʯʝʩʪʚʦ B. subtilis ʙʳʣʦ ʩʪʘʙʠʣʴʥʳʤ ʥʘ 

ʫʨʦʚʥʝ 1,5-1,8 lg ɼʅʂ/ʛʨʘʤʤ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʩʨʦʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠ ʵʪʦ ʚ ʢʘʣʝ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʝ ʧʦʣʫʯʘʚʰʝʡ ʧʨʦʙʠʦ-

ʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ B. Subtilis (ʈʠʩ. 1). ʊʘʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʜʘʥʥʳʭ ʙʘʢʪʝʨʠʡ ʤʳ 

ʧʨʠʥʷʣʠ ʟʘ ʙʘʟʦʚʦʝ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ B. Subtilis ʥʘ ʨʦʩʪ ʠ ʤʠʢʨʦʬʣʦ-

ʨʫ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʩʧʦʩʦʙʥʳ ʣʠ 

ʞʠʚʳʝ ʙʘʢʪʝʨʠʠ ʧʨʦʥʠʢʘʪʴ ʜʘʣʴʰʝ ʞʝʣʫʜ-

ʢʘ ʠ ʚʳʧʦʣʥʷʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. 

ɼʣʷ ʧʨʦʷʩʥʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʙʳʣ ʧʨʦʚʝ-

ʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʜʚʫʤʷ ʦʧʳʪʥʳʤʠ ʛʨʫʧ-

ʧʘʤʠ ʢʨʳʩ. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 1, ʧʦʣʫʯʘʣʘ 

ʷʯʤʝʥʴ ʢʦʨʤʦʚʦʡ ʩ ʜʦʙʘʚʢʘʤʠ ʧʨʝʧʘʨʘʪʘ B. 

subtilis ʚ ʚʠʜʝ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ, ʠ 

ʯʝʨʝʟ 1 ʩʫʪʢʠ ʧʘʣʴʤʠʪʠʥʦʚʫʶ ʢʠʩʣʦʪʫ. 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 2, ʧʦʣʫʯʘʣʘ ʷʯʤʝʥʴ ʢʦʨ-

ʤʦʚʦʡ ʩ ʨʘʚʥʦʡ ʩ ʛʨʫʧʧʦʡ 1 ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʢʣʝʪʦʢ B. subtilis ʜʦʙʘʚʢʦʡ ʚ ʚʠʜʝ ʵʤʫʣʴʩʠʠ 

ʚ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʝ. ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʷʯʤʝʥʴ ʢʦʨʤʦʚʦʡ ʩ ʜʦ-

ʙʘʚʢʦʡ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʨʘʚʥʦʡ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʦʧʳʪʥʳʤ ʛʨʫʧʧʘʤ, ʥʦ ʙʝʟ ʜʦ-

ʙʘʚʦʢ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. 
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ʊʘʙʣʠʮʘ 1 ï ʈʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʠ ʜʦʟʳ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ B.subtilis  

ɺʦʟʨʘʩʪ, 

ʥʝʜʝʣʠ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 1  ʆʧʪrʥʘʷ ʛʨʫʧʧʘ 2  

ʷʯʤʝʥʴ-

ʛʨʘʤʤ/ʩ

ʫʪʢʠ 

ʜʦʙʘʚʢʠ, 

1 ʨʘʟ ʚ ʥʘʯʘ-

ʣʝ ʥʝʜʝʣʠ 

ʷʯʤʝʥʴ 

ʛʨʘʤʤ/ 

ʩʫʪʢʠ 

ʜʦʙʘʚʢʠ, 

1 ʨʘʟ ʚ ʥʘʯʘʣʝ 

ʥʝʜʝʣʠ 

ʷʯʤʝʥʴ 

ʛʨʘʤʤ/ʩ

ʫʪʢʠ 

ʜʦʙʘʚʢʠ, 

1 ʨʘʟ ʚ 

ʥʘʯʘʣʝ ʥʝ-

ʜʝʣʠ 

5 10 

 

1 ʛʨʘʤʤ 

ʧʘʣʴʤʠ-

ʪʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ 

 

10 

 

1 ʜʦʟʘ ʚ ʢʫʣʴʪʫ-

ʨʘʣʴʥʦʡ ʩʫʩʧʝʥ-

ʟʠʠ 

+ 1 ʛʨʘʤʤ ʧʘʣʴ-

ʤʠʪʠ-ʥʦʚʦʡ ʢʠʩ-

ʣʦʪʳ ʯʝʨʝʟ 

1 ʩʫʪʢʠ 

10 1 ʜʦʟʘ ʚ 

1 ʛʨʘʤʤʝ 

ʧʘʣʴʤʠʪʠ-

ʥʦʚʦʡ 

ʢʠʩʣʦʪʳ  

 

 

6 10 ï 10 ï 10 ï 

7 15 1,5 ʛʨʘʤʤʘ 

ʧʘʣʴʤʠ-

ʪʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ 

15 1,5 ʜʦʟʳ ʚ ʢʫʣʴ-

ʪʫ-ʨʘʣʴʥʦʡ ʩʫʩ-

ʧʝʥʟʠʠ 

+ 1,5 ʛʨʘʤʤʘ-

ʧʘʣʴʤʠʪʠ-ʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʯʝʨʝʟ 

1 ʩʫʪʢʠ 

15 1,5 ʜʦʟʳ ʚ 

1,5 ʛʨʘʤ-

ʤʘʭ ʧʘʣʴ-

ʤʠʪʠ-

ʥʦʚʦʡ 

ʢʠʩʣʦʪʳ 

 

8 15 ï 15 ï 15 ï 

9 20 2 ʛʨʘʤʤʘ 

ʧʘʣʴʤʠ-

ʪʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ 

20 2 ʜʦʟʳ ʚ ʢʫʣʴʪʫ-

ʨʘʣʴʥʦʡ ʩʫʩʧʝʥ-

ʟʠʠ 

+ 2 ʛʨʘʤʤʘ 

ʧʘʣʴʤʠʪʠ-ʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʯʝʨʝʟ 

1 ʩʫʪʢʠ 

20 2 ʜʦʟʳ ʚ 

2 ʛʨʘʤʤʘʭ 

ʧʘʣʴʤʠʪʠ-

ʥʦʚʦʡ 

ʢʠʩʣʦʪʳ 

10 20 ï 20 ï 20 ï 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ɼʅʂ B. Subtilis (ʨʷʜ ï 1), Bifidobacterium sp. (ʨʷʜ ï 2), Lactobacillus 

sp. (ʨʷʜ ï 3) ʠ E. coli (ʨʷʜ ï 4) ʚ ʢʘʣʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʨʳʩ 

 

ɺʨʝʤʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʚʝʜʝʥʠʷ ʚ ʨʘ-

ʮʠʦʥ ʢʨʳʩ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. ʆʜʥʘ ʜʦʟʘ ʧʨʝʧʘʨʘ-

ʪʘ ʩʦʜʝʨʞʘʣʘ 106 ʢʣʝʪʦʢ B. subtilis. 

ʋʯʠʪʳʚʘʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʱʝʚʘʨʝ-

ʥʠʷ ʤʦʥʦʛʘʩʪʨʠʯʥʳʭ, ʘ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʚ 
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ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʞʠʨʳ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʭʠʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʣʠʧʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʞʝ-

ʣʫʜʢʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʧʘʟʳ ʢʨʘʡʥʝ ʥʠʟʢʦ 

ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʙʘʢʪʝʨʠʡ ʩʢʚʦʟʴ ʞʝʣʫʜʦʢ ʚ ʢʠʰʝʯʥʠʢ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʤʠ ʚ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʞʠʨ-

ʥʦʡ ʢʠʩʣʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʡ ʢʦʥʪʘʢʪ ʞʠʚʳʭ ʙʘʢʪʝ-

ʨʠʡ ʩ ʢʠʩʣʦʪʦʡ ʠ ʧʨʦʪʝʘʟʘʤʠ ʞʝʣʫʜʢʘ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʠ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 1 

ʧʦʣʫʯʘʣʠ ʧʘʣʴʤʠʪʠʥʦʚʫʶ ʢʠʩʣʦʪʫ ʚ ʢʦʣʠ-

ʯʝʩʪʚʘʭ ʨʘʚʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 2, ʥʦ ʙʝʟ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʜʣʷ ʢʦʤʧʝʥʩʘ-

ʮʠʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʢʨʳʩ. ʕʢʩʧʝʨʠʤʝʥʪ 

ʧʨʦʚʦʜʠʣʠ ʩ ʢʨʳʩʘʤʠ ʚ ʚʦʟʨʘʩʪʝ 4 ʥʝʜʝʣʴ. 

ʇʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫ-

ʯʠʣʠ ʚ ʢʦʥʮʝ 5 ʥʝʜʝʣʠ ʚʦʟʨʘʩʪʘ ʢʨʳʩ. ʆʙ-

ʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦ-

ʩʪʘʚʠʣʘ 6 ʥʝʜʝʣʴ. ɼʦ ʚʦʟʨʘʩʪʘ ʢʨʳʩ 10 

ʥʝʜʝʣʴ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʘʞʜʦʡ ʥʝʜʝʣʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ 

ɼʅʂ ʙʘʢʪʝʨʠʡ ʚ ʢʘʣʝ ʤʝʪʦʜʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʇʎʈ ʘʥʘʣʠʟʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʮʠʬʨʳ ʦʧʳʪʥʦʡ ʛʨʫʧ-

ʧʳ 1 ʩʦʩʪʘʚʠʣʠ ʜʣʷ B. subtilis 1,5Ñ0,1 lg 

ɼʅʂ/ʛ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚʦʟʨʦʩʣʠ 

ʜʦ 4,0Ñ0,2 lg ɼʅʂ/ʛʚ ʢʦʥʮʝ. ʅʘ ʬʦʥʝ ʨʦʩʪʘ 

ʢʦʣʠʯʝʩʪʚʘ B. subtilis ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʩʪʠ Bifidobacterium sp., Lactobacillus 

sp.ʠ E. ʩoli ʚ ʢʘʣʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢʨʳʩ 1 

(ʈʠʩ. 2). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ˉ 2 ʩʦʩʪʘʚʠʣʠ ʜʣʷ B. subtilis 

1,5Ñ0,1 lg ɼʅʂ/ʛ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʚʳʨʦʩʣʠ ʜʦ 5,1Ñ0,2 lg ɼʅʂ/ʛ ʚ ʢʦʥʮʝ. ʊʘʢ-

ʞʝ ʧʨʠ ʨʦʩʪʝ ʢʦʣʠʯʝʩʪʚʘ B. subtilis ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ.

  

 
ʈʠʩʫʥʦʢ 2 ï ʂʦʣʠʯʝʩʪʚʦ ɼʅʂ B. subtilis (ʨʷʜ ï 1), Bifidobacterium sp. (ʨʷʜ ï 2), Lactobacillus 

sp. (ʨʷʜ ï 3) ʠ E. ʩoli (ʨʷʜ ï 4) ʚ ʢʘʣʝ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ˉ 1 

 

 
ʈʠʩʫʥʦʢ 3 ï ʂʦʣʠʯʝʩʪʚʦ ɼʅʂ B. Subtilis (ʨʷʜ ï 1), Bifidobacterium sp. (ʨʷʜ ï 2), Lactobacillus 

sp. (ʨʷʜ ï 3) ʠ E. ʩoli (ʨʷʜ ï 4) ʚ ʢʘʣʝ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ˉ 2 
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ʊʘʙʣʠʮʘ 2 ï ʈʦʩʪ ʤʘʩʩʳ ʢʨʳʩ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ B.subtilis 

ɺʦʟʨʘʩʪ, ʥʝʜʝʣʠ 
ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 
ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 1 ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 2 

4 81Ñ2,8 81Ñ3,1 80Ñ3,0 

5 93Ñ3,0 95Ñ3,2 98Ñ3,2 

6 115Ñ3,3 123Ñ3,3 128Ñ3,2 

7 130Ñ3,5 154Ñ3,6 169Ñ3,4 

8 155Ñ3,7 168Ñ3,8 180Ñ3,8 

9 180Ñ4,7 199Ñ4,5 212Ñ4,2 

10 239Ñ4,8 264Ñ4,8 279Ñ5,1 

 

Bifidobacterium sp., Lactobacillus sp. 

ʠ E. coli ʚ ʢʘʣʝ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 2. 

(ʈʠʩ. 3). ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʢʨʳʩ ʚʩʝʭ 

ʛʨʫʧʧ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʭʦʨʦʰʝʝ. 

ʐʝʨʩʪʥʳʡ ʧʦʢʨʦʚ ʛʫʩʪʦʡ, ʦʜʥʦʨʦʜʥʳʡ. 

ɻʣʘʟʘ ʙʣʝʩʪʷʱʠʝ. ɺʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ 

ʙʘʢʪʝʨʠʡ B. subtilis ʚ ʢʦʨʤʦʚʦʡ ʨʘʮʠʦʥ 

ʢʨʳʩ ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʨʘʟʚʠʪʠʶ ʚʨʝʜʥʳʭ 

ʚʣʠʷʥʠʡ ʠ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʫʚʝ-

ʣʠʯʝʥʠʷ ʤʘʩʩʳ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʚʝʩ 

ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ 

ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 2, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʣʘ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ B. subtilis. 

ʉʨʝʜʥʠʡ ʚʝʩ ʢʨʳʩʳ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣ ʨʘʚʝʥ 279Ñ5,1 ʛʨʘʤʤ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ 

ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 2 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ 

ʙʦʣʴʰʝ ʥʘ 16,7 %. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʡ 

ʧʨʠʚʝʩ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ 1, ʞʠʚʦʪʥʳʝ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʣʠ 

ʧʨʝʧʘʨʘʪ B. subtilis ʚ ʚʠʜʝ ʚʦʜʥʦʡ ʩʫʩʧʝʥ-

ʟʠʠ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. ʉʨʝʜʥʠʡ 

ʚʝʩ ʢʨʳʩʳ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʨʘʚʝʥ 

264Ñ4,8 ʛʨʘʤʤʘ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʢʨʳʩ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 1 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ 

ʙʦʣʴʰʝ ʥʘ 10,5 %. 

ɼʅʂ ʙʘʢʪʝʨʠʡ B. subtilis ʙʳʣʠ ʦʙ-

ʥʘʨʫʞʝʥʳ ʚ ʢʘʣʝ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʳ, ʭʦʪʷ ʜʘʥʥʳʡ ʨʦʜ ʙʘʢʪʝʨʠʡ ʥʝ ʩʯʠʪʘʝʪ-

ʩʷ ʪʠʧʠʯʥʳʤ ʦʙʠʪʘʪʝʣʝʤ ʢʠʰʝʯʥʠʢʘ. B. 

subtilis ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʪʨʘʥʟʠʪʥʦʡ 

ʙʘʢʪʝʨʠʝʡ, ʧʦʩʪʦʷʥʥʦ ʧʦʩʪʫʧʘʶʱʝʡ ʠ ʚʳ-

ʚʦʜʷʱʝʡʩʷ ʠʟ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʦʵʪʦʤʫ ʧʨʠʞʠʪʴʩʷ ʚ ʢʠʰʝʯʥʠʢʝ B. subtilis 

ʥʝ ʤʦʞʝʪ. ʄʝʞʜʫ ʪʝʤ ʢʦʣʠʯʝʩʪʚʦ B. 

subtilis ʙʳʣʦ ʩʪʘʙʠʣʴʥʳʤ ʥʘ ʫʨʦʚʥʝ 1,5-1,8 

lg ɼʅʂ/ʛʨʘʤʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʨʦʢʘ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ, ʠ ʵʪʦ ʚ ʢʘʣʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 

ʥʝ ʧʦʣʫʯʘʚʰʝʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ B. 

subtilis (ʈʠʩ. 1). 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʨʘʮʠʦʥʳ ʧʠʪʘʥʠʷ 

ʢʨʳʩ ʧʨʝʧʘʨʘʪʦʚ B. subtilis ʚ ʚʠʜʝ ʚʦʜʥʦʡ 

ʩʫʩʧʝʥʟʠʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ ʩʦʜʝʨʞʘ-

ʥʠʝ ʠʭ ɼʅʂ ʚ ʢʘʣʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ. ʉʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʳʞʠʚʘʝ-

ʤʦʩʪʴ ʙʘʢʪʝʨʠʡ B. subtilis ʧʨʠ ʧʨʦʭʦʞʜʝ-

ʥʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʚ ʚʠʜʝ 

ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ. ʇʘʣʴʤʠʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʜʘʚʘʣʘʩʴ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 1 ʯʝʨʝʟ ʩʫʪʢʠ ʧʦ-

ʩʣʝ ʧʨʠʝʤʘ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʢʨʳʩʘʤʠ ʠ ʥʝ ʤʦʛʣʘ ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʦʭʦʞ-

ʜʝʥʠʝ ʞʝʣʫʜʢʘ ʙʘʢʪʝʨʠʷʤʠ. ʇʘʣʴʤʠʪʠʥʦ-

ʚʫʶ ʢʠʩʣʦʪʫ ʜʘʚʘʣʠ ʢʨʳʩʘʤ ʜʣʷ ʢʦʤʧʝʥʩʘ-

ʮʠʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʨʦʩʪ (ʈʠʩ. 2). 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ 1 ʠ 2 ʚʠʜʥʦ, ʯʪʦ ʚ ʢʦʥʮʝ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩʦʜʝʨʞʘʥʠʝ B. 

subtilis ʚ ʢʘʣʝ ʚʦʟʨʦʩʣʦ, ʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʵʤʫʣʴʩʠʠ ʦʥʦ ʫʚʝʣʠʯʠʣʦʩʴ 

ʜʦ 4,0Ñ0,2 lg ɼʅʂ/ʛ, ʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ï ʜʦ 

5,1Ñ0,2 lg ɼʅʂ/ʛ (ʈʠʩ. 3). ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʘʣʠʯʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʠʤʝ-

ʥʝʥʠʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʚ ʧʘʣʴʤʠʪʠʥʦʚʦʡ 

ʢʠʩʣʦʪʝ ʙʘʢʪʝʨʠʡ ʥʘ ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ-

ʪʘ. ʇʘʣʴʤʠʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʟʘʱʠʱʘʝʪ ʚʝʛʝ-

ʪʘʪʠʚʥʳʝ ʢʣʝʪʢʠ B.subtilis ʦʪ ʘʛʨʝʩʩʠʚʥʳʭ 

ʫʩʣʦʚʠʡ ʞʝʣʫʜʢʘ ʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʞʝʣʯʠ ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʠʱʝʚʘʨʝʥʠʷ. 

ʆʪʤʝʯʝʥʦ ʫʩʢʦʨʝʥʠʝ ʨʦʩʪʘ ʢʨʳʩ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʦʨʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘ-

ʨʘʪʦʚ B. subtilis. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʢʨʳʩ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 2 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ 

ʙʦʣʴʰʝ ʥʘ 16,7 %. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʢʨʳʩ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 1 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ 

ʙʦʣʴʰʝ ʥʘ 10,5 %. ʇʨʠʯʝʤ ʫʩʢʦʨʝʥʠʝ ʨʦʩʪʘ 
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ʢʨʳʩ ʥʘʙʣʶʜʘʣʦʩʴ ʜʘʞʝ ʧʨʠ ʥʝʢʦʪʦʨʦʤ 

ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ Bifidobacterium sp. 

ʠ Lactobacillus sp. ʚ ʢʘʣʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʢʨʳʩ. ʍʦʪʷ ʧʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʪʦʯʥʠʢʦʚ [1, 

4] ʫʤʝʥʴʰʝʥʠʝ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠ ʤʦʣʦʯ-

ʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʚ ʢʠʰʝʯʥʠʢʝ ʧʨʠʚʦʜʠʪ 

ʢ ʫʭʫʜʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʪʚʦʨʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ B. subtilisʩʧʦʩʦʙʝʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʤʝʱʘʪʴ ʵʪʠ ʙʘʢʪʝʨʠʠ ʚ 

ʢʠʰʝʯʥʠʢʝ ʙʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʣʷ ʧʠʱʝʚʘʨʝʥʠʷ. 

Заключение. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞ-

ʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʙʠʦʪʠ-

ʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʙʘʢʪʝʨʠʡ B. subtilis ʦʢʘ-

ʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʣʘ-

ʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ, ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʛʝʥʦʩʪʠ 

ʠ ʪʦʢʩʠʯʥʦʩʪʠ. ɺʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʙʘʢʪʝʨʠʡ B. subtilis ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠ-

ʞʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ Bifidobacterium sp. ʠ 

Lactobacillus sp. ʠ E. ʩoli ʚ ʢʠʰʝʯʥʠʢʝ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʥʦ-

ʚʦʡ ʬʦʨʤʳ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ 

ʚʠʜʝ ʵʤʫʣʴʩʠʠ ʙʘʢʪʝʨʠʡ B. subtilis ʚ ʧʘʣʴ-

ʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ 

ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʠʤʝ-

ʥʝʥʠʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠʡ ʥʘ ʠʭ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʞʝʣʫʜʦʯ-

ʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʕʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʢʠʰʝʯʥʠʢʝ ʠ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚ ʢʘʣʝ ʢʨʳʩ. ʊʦ ʝʩʪʴ ʵʤʫʣʴ-

ʛʠʨʦʚʘʥʥʳʝ ʙʘʢʪʝʨʠʠ ʦʙʣʘʜʘʶʪ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴʶ ʢ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʷʤ ʨʅ ʞʝʣʫʜʢʘ ʠ 

ʚʳʩʦʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʞʝʣʯʠ ʚ ʜʚʝʥʘ-

ʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ B. subtilis 

ʧʨʦʷʚʣʷʶʪ ʧʨʠʟʥʘʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦ-

ʙʠʦʪʠʢʦʚ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 
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ʈʝʟʶʤʝ 

 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʡ ʬʦʨʤʳ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

Bacillu ssubtilis ʚ ʚʠʜʝ ʵʤʫʣʴʩʠʠ ʙʘʢʪʝʨʠʡ ʚ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʝ. ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʠʩʭʦʜʠʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʙʘʢʪʝʨʠʡ ʚ ʢʘʣʝ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʩʦʜʝʨʞʘʥʠʶ ʚ ʢʠʰʝʯʥʠʢʝ. ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠʡ. ʕʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ B. subtilis  

ʚ ʢʠʰʝʯʥʠʢʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʭ ɼʅʂ ʚ ʢʘʣʝ ʢʨʳʩ. ɺʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ B. 
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subtilis ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ Bifidobacterium sp., Lactobacillus sp. ʠ E. coli 

ʚ ʢʠʰʝʯʥʠʢʝ. ʇʦʢʘʟʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʙʘʢʪʝʨʠʡ B. subtilis ʦʢʘʟʳ-

ʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʨʳʩ, ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʛʝʥʦʩʪʠ ʠ ʪʦʢʩʠʯʥʦʩʪʠ. 

 

OBTAINING EMULSIFIED PROBIOTIC PREPARATION Bacillus subtilis AND ITS EFFECT 

ON THE INTESTINAL MICROFLORA OF LABORATORY RATS 

 

Skvortsov E. V., MukhammadievRish.S., MuhammadievRin.S., 

Valiullin R. L., Valiullina D. A. 

Summary 

 

Studied the use a new form probiotic preparation B. subtilis in emulsion bacteria in palmitic 

acid. In assessing the effectiveness of probiotics, it was assumed that the bacteria DNA content in 

feces is proportional to their content in the intestine. Analysis of the number bacteria DNA was car-

ried out by PCR in real time. The results showed a positive effect of the use emulsified bacteria. 

This was seeing in increase amount of B. subtilis in the intestine and as a consequence of their DNA 

in rat feces. Increasing the number of bacteria B. subtilis was accompanied by decrease the number 

of Bifidobacterium sp., Lactobacillus sp. and E. coli in the intestine. The ability of bacteria B. sub-

tilis to have a positive effect on the growth rate of rats, the absence of pathogenicity and toxicity 

was shown. 
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ОЦЕНКА ДЫХАТЕЛЬНОЙ ФУНКЦИИ КРОВИ И ЕЁ ВЗАИМОСВЯЗЬ С  

КОРТИЗОЛОМ У КОРОВ ПРИ БЕРЕМЕННОСТИ 

 

След А.Н. ï ʘʩʧʠʨʘʥʪ, Дерхо М.А. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ  

 

ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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Keywords: cows, pregnancy, blood, cortisol, correlations 

 

ʇʦʩʣʝʜʥʠʡ ʪʨʠʤʝʩʪʨ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ï ʵʪʦ ʧʝʨʠʦʜ, ʚ ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʥ-

ʯʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʦʜʘ, 

ʧʦʜʛʦʪʦʚʢʘ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ ʢ ʨʦʜʘʤ      

[8, 9]. ʕʪʦ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʪʝ-

ʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. 
ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʨʦʪʝʢʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʢʠʩʣʦʨʦʜʘ, ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʢʦʪʦʨʦʤ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚʳ-ʤʘʪʝʨʠ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʤʘʪʦʯ-

ʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʫʛʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

[15], ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʙʲʝʤ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʫʩʠʣʠʚʘʝʪʩʷ ʢʨʦʚʝʪʚʦʨʝʥʠʝ, ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʧʨʠʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ 

ʢʨʦʚʝʥʦʩʥʦʤ ʨʫʩʣʝ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʣʝʞʘʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ 

[13, 14]. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʵʨʠʪʨʦʮʠʪʳ ʠ 

ʠʭ ʢʠʩʣʦʨʦʜʪʨʘʥʩʧʦʨʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠʦʙ-

ʨʝʪʘʶʪ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚʳ-ʤʘʪʝʨʠ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʤʝʩʷʮʳ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʡ 

ʦʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʱʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʢʘʥʝ-

ʚʦʛʦ ʜʳʭʘʥʠʷ ʠ ʩʦʧʨʷʞʝʥʥʦʛʦ ʩ ʥʠʤ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ [6], ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ï ʧʦʪʨʝʙʥʦʩʪʠ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʠ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʢʠ, ʧʦʟʚʦʣʷʷ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʥʝʩʪʠ ʢʨʦʚʦʧʦʪʝʨʠ ʧʨʠ 

ʨʦʜʘʭ [15]. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʪʘʙʠʣʴʥʳʤ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʠ ʫʜʘʣʝʥʠʝʤ ʫʛ-

ʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʥʘʨʫʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʥʠ-

ʮʠʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʢʨʦʚʠ, 
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ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʠʢʪʫʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʨʝʬʝʨʝʥʪʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʙʝʨʝʤʝʥ-

ʥʦʩʪʠ, ʧʦʨʦʜʳ ʞʠʚʦʪʥʳʭ, ʚʦʟʨʘʩʪʘ ʠ ʪ.ʜ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦ-

ʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ 

ʢʨʦʚʠ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʚ ʧʦʩʣʝʜʥʠʡ ʪʨʠ-

ʤʝʩʪʨ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʝʸ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʩ ʫʨʦʚʥʝʤ ʢʦʨʪʠʟʦʣʘ. 

Материал и методы исследова-

ний. ʅʘʫʯʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 2018-

2019 ʛʦʜʳ ʥʘ ʙʘʟʝ ʊʆʆ çʇʰʝʥʠʯʥʦʝè 

(ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙ-

ʣʘʩʪʴ, ʌʝʜʦʨʦʚʩʢʠʡ ʨʘʡʦʥ). ʆʙʲʝʢʪʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʢʦʨʦʚʳ ʯʝʨʥʦ-

ʧʝʩʪʨʦʡ ʠ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜ, ʛʦʪʦʚʷʱʠ-

ʝʩʷ ʢʦ ʚʪʦʨʦʤʫ ʦʪʝʣʫ, ʜʣʷ ʦʩʝʤʝʥʝʥʠʷ ʢʦ-

ʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ɸʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦ-

ʜʳ ʧʫʪʝʤ ʚʦʣʴʥʦʡ ʩʣʫʯʢʠ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʙʝʩʧʨʠ-

ʚʷʟʥʦ, ʥʘ ʧʦʣʫ ʩ ʧʦʜʩʪʠʣʢʦʡ, ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʩʚʦʙʦʜʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʦʩʥʦʚʥʳʤ ʢʦʨʤʘʤ ʠ 

ʚʦʜʝ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʡ ʨʘʙʦʪʳ ʠʟ ʢʦʨʦʚ ʧʦ ʧʦʨʦʜʥʦʤʫ ʧʨʠ-

ʟʥʘʢʫ ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥ-

ʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ 

(n=20): I ʛʨʫʧʧʘ ï ʘʫʣʠʝʢʦʣʴʩʢʘʷ ʧʦʨʦʜʘ, II 

ʛʨʫʧʧʘ ï ʯʝʨʥʦ-ʧʝʩʪʨʘʷ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʣʝʜ-

ʥʠʡ ʪʨʠʤʝʩʪʨ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʢʦʨʦʚ ʯʝʨʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚʳʜʝʣʷʝʪʩʷ ʩʫʭʦʩʪʦʡʥʳʡ 

ʧʝʨʠʦʜ, ʚ ʢʦʪʦʨʳʡ ʦʥʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ 

ʦʨʛʘʥʠʟʤ ʧʦʩʣʝ ʣʘʢʪʘʮʠʠ ʠ ʛʦʪʦʚʷʪʩʷ ʢ ʨʦ-

ʜʘʤ [8, 9], ʤʳ ʫʯʣʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʥʝ ʪʦʣʴʢʦ 

II-ʦʡ, ʥʦ ʠ I-ʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʇʦʵʪʦʤʫ 

ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʢʨʦʚʴ) ʧʦʣʫ-

ʯʘʣʠ ʚ ʥʘʯʘʣʝ (ʟʘ 60 ʩʫʪʦʢ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝ-

ʤʳʭ ʨʦʜʦʚ) ʠ ʚ ʢʦʥʮʝ (ʟʘ 1-3 ʩʫʪʦʢ ʜʦ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʦʜʦʚ) ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝ-

ʨʠʦʜʘ. ʂʣʠʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʚʳʧʦʣ-

ʥʝʥ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ çSysmex, XS-500Iè (ʗʧʦʥʠʷ) ʩ 

ʨʫʯʥʦʡ ʤʠʢʨʦʩʢʦʧʠʝʡ ʤʘʟʢʦʚ. ɼʣʷ ʙʠʦʭʠ-

ʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳ-

ʚʦʨʦʪʢʫ ʢʨʦʚʠ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʶ ʢʦʨʪʠʟʦʣʘ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ 

ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʦʚ ʨʝʘʢʪʠʚʦʚ 

çʂʆʈʊʀɿʆʃ ï ʀʌɸ-ɹɽʉʊè, (ʛ. ʅʦʚʦʩʠ-

ʙʠʨʩʢ, ʈʦʩʩʠʷ).  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠ-

ʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʇʂ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ çMicrosoft ɽʭ-

ʩʝ1-2010è, ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çVersiaè. ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟ-

ʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʠ-

ʪʝʨʠʡt-ʉʪʴʶʜʝʥʪʘ. ʂʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ ʙʳʣ ʨʘʚʝʥ 0,05.  

Результаты исследований. ʄʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʢʩʠʣʠ-

ʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ [7]. 

ʇʨʠ ʵʪʦʤ ʵʨʠʪʨʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʩʚʷʟʫʶ-

ʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʚʥʫʪʨʝʥʥʝ-

ʛʦ ʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝ-

ʤʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʚʢʫ ʢʠʩʣʦʨʦ-

ʜʘ ʢ ʢʣʝʪʢʘʤ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʥʝ ʪʦʣʴʢʦ ʚ 

ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ-ʤʘʪʝʨʝʡ, ʥʦ ʠ ʧʣʦʜʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʩʦʩʪʦʷʥʠʝ 

ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʥʘʧʨʷʤʫʶ ʩʦʧʨʷʞʝʥʦ ʩ 

ʫʨʦʚʥʝʤ ʦʢʩʠʛʝʥʘʮʠʠ ʧʣʘʮʝʥʪʳ ʠ ʧʣʦʜʘ, 

ʪʘʢ ʢʘʢ ʥʝʦʥʘʪʘʣʴʥʳʡ ʵʨʠʪʨʦʮʠʪ ʥʝ ʩʦʧʨʠ-

ʢʘʩʘʝʪʩʷ ʩ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʠ ʚʝʥ-

ʪʠʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʣʝʛʢʠʭ ʨʘʟʚʠʚʘʶʱʝ-

ʛʦʩʷ ʪʝʣʝʥʢʘ ʟʘʤʝʱʘʝʪʩʷ ʜʳʭʘʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʝʡ ʢʨʦʚʠ ʤʘʪʝʨʠ, ʧʨʠ ʦʮʝʥʢʝ ʢʦʪʦ-

ʨʦʡ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘ-

ʨʠʘʙʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʵʨʠʪʨʦʮʠʪʳ, ʛʝʤʦʛʣʦʙʠʥ, ʛʝ-

ʤʘʪʦʢʨʠʪ), ʷʚʣʷʶʱʠʭʩʷ ʤʘʨʢʝʨʘʤʠ ʢʠʩʣʦ-

ʨʦʜʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ [10]. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʦʩʥʦʚʥʳʭ (ʵʨʠʪʨʦʮʠʪʳ, 

ʛʝʤʦʛʣʦʙʠʥ, ʛʝʤʘʪʦʢʨʠʪ) ʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ (ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʘ, ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ, 

ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪ-

ʨʦʮʠʪʝ, ʰʠʨʦʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠ-

ʪʦʚ ʧʦ ʦʙʲʝʤʫ) ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ, ʢʘʢ ʟʘ 60, ʪʘʢ ʠ ʟʘ 1-3 ʩʫʪʦʢ ʜʦ ʧʨʝʜ-

ʧʦʣʘʛʘʝʤʳʭ ʨʦʜʦʚ ʫ ʢʦʨʦʚ ʘʫʣʠʝʢʦʣʴʩʢʦʡ 

ʧʦʨʦʜʳ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

(ʊʘʙʣ. 1).  

ʂ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ʚʳʷʚʣʝʥʥʳʭ 

ʦʪʣʠʯʠʡ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ, ʚʦ-ʧʝʨʚʳʭ, ʛʝʥʝ-

ʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʤʦʣʦʯʥʦ-

ʛʦ ʠ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 
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ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʭ ʦʨʛʘʥʠʟ-

ʤʝ. ɺʦ-ʚʪʦʨʳʭ, ʥʘʣʠʯʠʝ ʫ ʢʦʨʦʚ ʯʝʨʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʫʣʠʝ-

ʢʦʣʴʩʢʦʡ (ʣʘʢʪʘʮʠʷ ʩʦʧʨʷʞʝʥʘ ʩ ʧʦʜʩʦʩ-

ʥʳʤ ʧʝʨʠʦʜʦʤ [12] ʠ ʚ ʪʦʚʘʨʥʳʭ ʭʦʟʷʡ-

ʩʪʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 5-6 ʤʝʩʷʮʝʚ) ʧʝʨʝʜ ʩʫʭʦ-

ʩʪʦʡʥʳʤ ʧʝʨʠʦʜʦʤ (ʟʘ 60 ʩʫʪʦʢ ʜʦ ʧʨʝʜʧʦ-

ʣʘʛʘʝʤʳʭ ʨʦʜʦʚ) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʣʘʢʪʘ-

ʮʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʠʟʨʘʩʭʦʜʦʚʘʥʳ ʟʘʧʘʩʳ ʧʠʪʘʪʝʣʴʥʳʭ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [9]. ɺ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʝ ʧʨʠʯʠʥʳ ʦʧʨʝʜʝʣʷʣʠ 

ʨʘʟʣʠʯʠʷ ʚ ʚʝʣʠʯʠʥʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʫ ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʜʠʥʘʤʠʢʘ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʭʦʜʝ ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦ-

ʜʘ ʠʤʝʣʘ ʦʜʥʦʪʠʧʥʫʶ ʪʝʥʜʝʥʮʠʶ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʘʜʘʧʪʘʮʠʦʥʥʦʤ ʭʘ-

ʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʘʩʥʦʡ 

ʢʨʦʚʠ. 

  

ʊʘʙʣʠʮʘ 1 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʨʦʚ (n=10), ʍÑSʭ 

ʇʦʢʘʟʘʪʝʣʴ ɸʫʣʠʝʢʦʣʴʩʢʘʷ ʧʦʨʦʜʘ  

(I  ʛʨʫʧʧʘ) 

ʏʝʨʥʦ-ʧʝʩʪʨʘʷ ʧʦʨʦʜʘ 

(II  ʛʨʫʧʧʘ) 

ʟʘ 60 ʩʫʪʦʢ ʜʦ 

ʨʦʜʦʚ 

ʧʝʨʝʜ ʨʦʜʘʤʠ 

(1-3ʩʫʪʦʢ) 

ʟʘ 60 ʩʫʪʦʢ ʜʦ 

ʨʦʜʦʚ 

ʧʝʨʝʜ ʨʦʜʘʤʠ  

(1-3ʩʫʪʦʢ) 

ʕʨʠʪʨʦʮʠʪʳ,  109/ʣ 6,76Ñ0,14 6,06Ñ0,12* 6,36Ñ0,21 5,96Ñ0,13 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 113,71Ñ1,94 102,50Ñ2,06* 108,20Ñ1,32 98,20Ñ1,93* 

ɻʝʤʘʪʦʢʨʠʪ,% 34,51 Ñ 1,12 31,59Ñ0,54 33,47Ñ0,91 30,58Ñ0,84 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ 

ʵʨʠʪʨʦʮʠʪʘ, ʤʢʤ3 

51,05Ñ3,26 49,88Ñ1,52 52,63Ñ0,97 51,30Ñ1,18 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʵʨʠʪʨʦʮʠʪʝ, ʇʛ 

16,82Ñ0,54 16,32Ñ0,52 17,01Ñ0,59 16,47Ñ0,34 

ʉʨʝʜʥʷʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠ-

ʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ, 

ʛ/ʣ 

329,49Ñ11,28 324,46Ñ5,14 323,27Ñ7,96 321,12Ñ5,03 

ʐʠʨʦʪʘ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ 

ʧʦ ʦʙʲʝʤʫ, % 

22,01Ñ0,33 25,21Ñ0,93* 21,81Ñ0,61 24,21Ñ0,37* 

ʂʦʨʪʠʟʦʣ, ʥʤʦʣʴ/ʣ 26,61Ñ0,73 31,55Ñ1,32* 32,04Ñ1,24* 44,30Ñ2,30* 

 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʨ<0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʣʠʯʠʥʝ çʟʘ 60 ʩʫʪʦʢ ʜʦ ʨʦʜʦʚè 
 
ʊʘʢ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢ ʜʘʪʝ ʧʨʝʜ-

ʧʦʣʘʛʘʝʤʳʭ ʨʦʜʦʚ ʚ ʢʨʦʚʦʪʦʢʝ ʙʝʨʝʤʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʥʠʞʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦ-

ʮʠʪʦʚ. ʋ ʢʦʨʦʚ I-ʦʡ ʛʨʫʧʧʳ ʯʠʩʣʦ ʢʨʘʩʥʳʭ 

ʢʣʝʪʦʢ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 10,36 %, II-ʦʡ ï ʥʘ 

6,28 % (ʨ<0,05). ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʪʤʝʯʘʣʘʩʴ 

ʠ ʫʙʳʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 9,85 

ʠ 9,24 % (ʨ<0,05), ʠ ʛʝʤʘʪʦʢʨʠʪʘ ʥʘ 8,46 ʠ 

8,63 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). 

ʂ ʘʥʘʣʦʛʠʯʥʳʤ ʚʳʚʦʜʘʤ ʚ ʩʚʦʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʰʣʠ [3, 7, 8]. ɸʚʪʦʨʳ ʦʪ-

ʤʝʯʘʣʠ, ʯʪʦ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʜʘʧ-

ʪʘʮʠʦʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʮʠʨʢʫʣʠ-

ʨʫʶʱʝʡ ʢʨʦʚʠ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚʳ-ʤʘʪʝʨʠ 

ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚ 

ʢʨʦʚʝʥʦʩʥʦʤ ʨʫʩʣʝ ʚʦʟʨʘʩʪʘʝʪ ʦʙʲʝʤ ʧʣʘʟ-

ʤʳ, ʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʦʚ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʚʝʣʠʯʠʥʳ 

ʩʨʝʜʥʝʛʦ ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪʘ ʫ ʢʦʨʦʚ ʘʫʣʠ-

ʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʥʘ 2,29 %, ʯʝʨʥʦ-

ʧʝʩʪʨʦʡ ï ʥʘ 2,53 %, ʘ ʪʘʢʞʝ ʰʠʨʦʪʳ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʦʙʲʝʤʫ ʥʘ 14,53 ʠ 11,00 

% (ʪʘʙʣ. 1).  ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [13] ʠʟʤʝ-

ʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʤʦʤ ʮʠʨ-

ʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʵʨʠʪʨʦ-

ʮʠʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʢʦʨʦʚ ʧʨʠʟʥʘʢʦʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʥʝʤʠʠ ʧʝʨʝʜ ʨʦʜʘʤʠ. 

ɺʝʣʠʯʠʥʘ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦ-

ʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʠ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʜʦʩʪʦ-

ʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʚ ʭʦʜʝ ʪʨʝʪʴʝʛʦ ʪʨʠ-

ʤʝʩʪʨʘ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴʶ ʟʘʧʘʩʦʚ ʞʝʣʝʟʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʢʦʨʦʚ.  
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ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʥʝ ʚʳʭʦʜʠʣʠ 

ʟʘ ʛʨʘʥʠʮʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʨʦʚʥʝʤ ʩʝʢʨʝʮʠʠ ʵʨʠʪʨʦ-

ʧʦʵʪʠʥʘ ï ʛʦʨʤʦʥʘ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ 

ʵʨʠʪʨʦʧʦʵʟ, ʚʳʨʘʙʦʪʢʘ ʢʦʪʦʨʦʛʦ ʫʩʠʣʠʚʘ-

ʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝ ʧʣʘʮʝʥʪʘʨʥʦʛʦ             

ʣʘʢʪʦʛʝʥʘ [13, 17]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝʜ-

ʥʠʝ ʤʝʩʷʮʳ ʙʝʨʝʤʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ-

ʩʷ ʦʜʥʦʪʠʧʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʩʪʘʚʘ 

ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʤʷʩʥʦʛʦ 

ʠ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʙʣʘ-

ʛʦʧʨʠʷʪʥʦʝ ʪʝʯʝʥʠʝ, ʢʘʢ ʩʘʤʦʡ ʙʝʨʝʤʝʥʥʦ-

ʩʪʠ, ʪʘʢ ʠ ʨʦʜʦʚ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʚʳ-

ʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʢʨʘʩʥʦʡ ʢʨʦ-

ʚʠ ʚ ʧʦʩʣʝʜʥʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧʪʘ-

ʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ, 

ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʦʨʪʠʟʦʣʘ.  

ʋʨʦʚʝʥʴ ʛʦʨʤʦʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪ-

ʥʳʭ ʧʣʘʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʣ ʠ ʜʦʩʪʠʛʘʣ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝ-

ʨʝʜ ʨʦʜʘʤʠ. ʇʨʠʨʦʩʪ ʧʘʨʘʤʝʪʨʘ ʫ ʢʦʨʦʚ I-

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 18,56 %, ʘ ʚʦ II-

ʦʡ ï 38,26 %. 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʨʨʝʣʷʮʠʠ ʢʦʨʪʠʟʦʣʘ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ (n=10), ʍÑSʭ 
 

ʇʦʢʘʟʘʪʝʣʴ ɸʫʣʠʝʢʦʣʴʩʢʘʷ ʧʦʨʦʜʘ  

(I ʛʨʫʧʧʘ) 

ʏʝʨʥʦ-ʧʝʩʪʨʘʷ ʧʦʨʦʜʘ 

(II  ʛʨʫʧʧʘ) 

ʟʘ 60 ʩʫʪʦʢ  

ʜʦ ʨʦʜʦʚ  

ʧʝʨʝʜ ʨʦʜʘʤʠ 

(1-3ʩʫʪʦʢ)  

ʟʘ 60 ʩʫʪʦʢ 

ʜʦ ʨʦʜʦʚ 

ʧʝʨʝʜ ʨʦʜʘʤʠ  

(1-3ʩʫʪʦʢ) 

ʕʨʠʪʨʦʮʠʪʳ, 109/ʣ 0,78Ñ0,22* -0,75Ñ0,23* 0,71Ñ0,25* -0,77Ñ0,22* 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ -0,61Ñ0,28 -0,34Ñ0,33 -0,60Ñ0,27 -0,13Ñ0,35 

ɻʝʤʘʪʦʢʨʠʪ, % -0,44Ñ0,32 -0,04Ñ0,35 0,67Ñ0,26 -0,30Ñ0,34 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʘ, 

ʤʢʤ3 -0,43Ñ0,31 0,37Ñ0,33 -0,55Ñ0,29 -0,15Ñ0,35 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦ-

ʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ, ʇʛ 
-0,16Ñ0,35 0,71Ñ0,24* -0,40Ñ0,32 0,11Ñ0,35 

ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝ-

ʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ, ʛ/ʣ 
0,19Ñ0,34 0,37Ñ0,33 -0,73Ñ0,24*  0,38Ñ0,33 

ʐʠʨʦʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʦʙʲʝʤʫ, % 
0,96Ñ0,10* -0,74Ñ0,23* 0,88Ñ0,17*  -0,80Ñ0,21* 

 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʨ<0,05 
 
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [4] ʧʨʠ ʙʝʨʝʤʝʥʥʦ-

ʩʪʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʣʘʮʝʥʪʘʨʥʳʭ ʵʩʪʨʦʛʝ-

ʥʦʚ ʚ ʧʝʯʝʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʠʥʪʝʟ ʢʦʨʪʠ-

ʟʦʣ-ʩʚʷʟʳʚʘʶʱʝʛʦ ʛʣʦʙʫʣʠʥʘ, ʠʥʠʮʠʠʨʫ-

ʶʱʠʡ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʝʢʨʝ-

ʮʠʶ ʢʦʨʪʠʟʦʣʘ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ. ʇʨʠ ʵʪʦʤ 

ʛʦʨʤʦʥ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʦʨʛʘʥʘʭ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ, ʥʦ ʠ 

ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ ʠ ʧʝʯʝʥʠ ʧʣʦʜʘ [11], ʫ 

ʢʦʪʦʨʦʛʦ ʦʥ ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʠ ʩʝʢʨʝʮʠʠ ʩʫʨ-

ʬʘʢʪʘʥʪʘ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʨʠʨʦʩʪʘ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ-

ʤʘʪʝʨʝʡ ʧʝʨʝʜ ʨʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ 

çʛʝʩʪʘʮʠʦʥʥʦʛʦ ʩʪʨʝʩʩʘè ï ʩʠʛʥʘʣʘ ʢ ʥʘʯʘ-

ʣʫ ʧʨʝʜʨʦʜʦʚʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʦʨʛʘʥʠʟʤʘ 

[4].  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʫʨʦʚʥʷ 

ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʩ ʚʝʣʠʯʠʥʦʡ ʧʘ-

ʨʘʤʝʪʨʦʚ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʨʘʩʩʯʠʪʘʣʠ ʟʥʘʯʝ-

ʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʧʨʠʟʥʘʢʘʤʠ, ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʣ ʚʳ-

ʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʪʘʙʣ. 2): 

1. ɺ ʛʨʫʧʧʘʭ ʢʦʨʦʚ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʢʦʨʨʝʣʷʮʠʠ ʧʨʝʦʙʣʘʜʘʣʠ ʥʘʜ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʤʠ. ʋ ʞʠʚʦʪʥʳʭ ʘʫʣʝʠʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ 

ʦʥʠ ʩʦʩʪʘʚʠʣʠ 57,14 %, ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ï 

64,28 % ʦʪ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʷ ʦ ʢʦʩʚʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʝ ʛʦʨʤʦ-

ʥʘ ʥʘ ʧʨʦʮʝʩʩʳ ʵʨʠʪʨʦʧʦʵʟʘ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʢʠʩʣʦʨʦʜʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ-ʤʘʪʝʨʝʡ ʚ ʧʦʩʣʝʜʥʝʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

2. ʏʠʩʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʦʨʨʝʣʷʮʠʠ ʚ I-ʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘ-

ʚʠʣʦ 28,57 % ʦʪ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʘ 

ʚʦ II-ʦʡ ï 35,71 %. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʨʪʠʟʦʣʘ 
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ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʳʣʘ ʚʟʘʠʤʦʩʚʷʟʘ-

ʥʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʵʨʠʪʨʦʮʠʪʦʚ. ɿʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʫ ʢʦʨʦʚ ʘʫʣʝʠ-

ʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʙʳʣʠ ʨʘʚʥʳ ʟʘ 60 ʩʫʪʦʢ 

ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʦʜʦʚ r=0,78Ñ0,22 

(ʨÒ0,05) ʠ ʟʘ 1-3 ʩʫʪʦʢ ï r=-0,75Ñ0,23 

(ʨÒ0,05), ʫ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, r=0,71Ñ0,25 (ʨÒ0,05) ʠ r=-

0,77Ñ0,22 (ʨÒ0,05). ʅʘʣʠʯʠʝ ʩʠʣʴʥʳʭ ʢʦʨ-

ʨʝʣʷʮʠʡ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ, ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʙʳʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʩʧʦʩʦʙʥʦʩʪʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʝʥʦʩʥʦʤ ʨʫʩʣʝ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʘʪʴ ʠ ʜʝʧʦʥʠʨʦʚʘʪʴ ʢʦʨʪʠʟʦʣ [16]; 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʨʘʞʘʣʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʛʦʨʤʦʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʘʩʥʳʭ ʢʣʝʪʦʢ ʨʝ-

ʛʫʣʠʨʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʘʪʘʙʦʣʠʯʝ-

ʩʢʠʭ ʨʝʘʢʮʠʡ ʢʠʩʣʦʨʦʜʦʤ, ʘ ʟʘ ʩʯʸʪ ʵʪʦʛʦ 

ʠʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ɺʦʟʤʦʞʥʦ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʢʦʨʨʝ-

ʣʠʨʦʚʘʥʥʦʩʪʠ ʢʦʨʪʠʟʦʣʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ 

ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʤʦʥʘ ʚʣʠʷʪʴ ʥʘ 

ʨʝʦʣʦʛʠʶ ʢʣʝʪʦʢ [5]. ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʧʦʜ-

ʪʚʝʨʞʜʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ 

ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʢʦʨʪʠʟʦʣʦʤ ʠ ʰʠʨʦʪʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʦʙʲʝʤʫ, ʢʘʢ 

ʫ ʢʦʨʦʚ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ (r=-

0,74Ñ0,23 ʠ  r=0,96Ñ0,10; ʨÒ0,05), ʪʘʢ ʠ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ (r=-0,80Ñ0,21 ʠ  r=0,88Ñ0,17; 

ʨÒ0,05).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʛʣʘʩʫʶʪ-

ʩʷ ʩ ʜʘʥʥʳʤʠ [1, 2]. ɸʚʪʦʨʳ ʚ ʩʚʦʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʪʦʞʝ ʫʩʪʘʥʦʚʠʣʠ ʥʘʣʠʯʠʝ ʢʦʨʨʝ-

ʣʷʮʠʡ ʤʝʞʜʫ ʢʦʨʪʠʟʦʣʦʤ ʠ ʵʨʠʪʨʦʮʠʪʘʤʠ. 

Заключение. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʦʩʣʝʜ-

ʥʠʡ ʪʨʠʤʝʩʪʨ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʨʦʜʘ ʢʦʨʦʚ 

ʥʝ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʦʩʥʦʚʥʳʭ (ʵʨʠʪʨʦ-

ʮʠʪʳ, ʛʝʤʦʛʣʦʙʠʥ, ʛʝʤʘʪʦʢʨʠʪ) ʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ (ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʘ, ʩʨʝʜ-

ʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ, 

ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪ-

ʨʦʮʠʪʝ, ʰʠʨʦʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠ-

ʪʦʚ ʧʦ ʦʙʲʝʤʫ) ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʧʝʮʠʬʠʯʥʦ ʩʥʠʞʝʥʠʝ  

ʚ ʢʨʦʚʦʪʦʢʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʘ 

6,28-10,36 %), ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ 

(ʥʘ 9,24-9,85 %, ʨ<0,05) ʠ ʛʝʤʘʪʦʢʨʠʪʘ (ʥʘ 

8,46-8,63 %), ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʫʤʝʥʴʰʝʥʠʷ 

ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʘ 2,53-2,29 %) ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʢʨʦʚʠ ʦʙʲʝʤʘ ʧʣʘʟ-

ʤʳ. ʋʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ 

ʧʣʘʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʝʨʝʜ ʨʦʜʘʤʠ ʠ ʧʨʝʚʳ-

ʰʘʷ ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʫ ʢʦʨʦʚ ʘʫʣʠʝ-

ʢʦʣʴʩʢʦʡ ʧʦʨʦʜʳ ʥʘ 18,56 %, ʘ ʯʝʨʥʦ-

ʧʝʩʪʨʦʡ ï ʥʘ 38,26 %. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʨʘʟʚʠʪʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ çʛʝʩʪʘ-

ʮʠʦʥʥʦʛʦ ʩʪʨʝʩʩʘè, ʷʚʣʷʶʱʝʛʦʩʷ ʩʠʛʥʘʣʦʤ 

ʢ ʥʘʯʘʣʫ ʧʨʝʜʨʦʜʦʚʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʦʨʛʘ-

ʥʠʟʤʘ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʦʨʪʠʟʦʣʘ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʧʦʨʦʜʳ ʢʦʨʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʙʳʣʘ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʵʨʠʪ-

ʨʦʮʠʪʦʚ ʟʘ 60 ʩʫʪʦʢ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʨʦʜʦʚ ʥʘ ʫʨʦʚʥʝ r=0,71é0,78 (ʨÒ0,05), ʟʘ 

1-3 ʩʫʪʦʢ ï r=-0,75é-0,77 (ʨÒ0,05), ʘ ʪʘʢʞʝ 

ʩ ʰʠʨʦʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ 

ʦʙʲʝʤʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, r=0,88é0,96 ʠ r=-

0,74é-0,80 (ʨÒ0,05).  
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ʂʆʈʆɺ ʇʈʀ ɹɽʈɽʄɽʅʅʆʉʊʀ 

 

ʉʣʝʜ ɸ.ʅ., ɼʝʨʭʦ ʄ.ɸ.  

ʈʝʟʶʤʝ 

 

ʀʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʢʨʦʚʠ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʚ ʧʦʩʣʝʜʥʠʡ ʪʨʠ-

ʤʝʩʪʨ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʝʸ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʫʨʦʚʥʝʤ ʢʦʨʪʠʟʦʣʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʩʣʫʞʠʣʠ ʢʦʨʦʚʳ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʠ ʘʫʣʠʝʢʦʣʴʩʢʦʡ ʧʦʨʦʜ, ʛʦʪʦʚʷʱʠʝʩʷ ʢʦ ʚʪʦʨʦʤʫ ʦʪʝ-

ʣʫ, ʜʣʷ ʦʩʝʤʝʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ɸʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʳ ʧʫʪʝʤ 

ʚʦʣʴʥʦʡ ʩʣʫʯʢʠ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʘ ʢʨʦʚʴ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʣʠ ʟʘ 60 ʠ ʟʘ 1-3 

ʩʫʪʦʢ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʦʜʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʧʦʨʦʜʘ ʢʦʨʦʚ ʥʝ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʛʝʤʘʪʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʂ ʨʦʜʘʤ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʘ 

6,28-10,36 %) ʠ ʠʭ ʦʙʲʝʤ (ʥʘ 2,53-2,29 %), ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ (ʥʘ 9,24-9,85 %, 

ʨ<0,05) ʠ ʛʝʤʘʪʦʢʨʠʪʘ (ʥʘ 8,46-8,63 %) ʥʘ ʬʦʥʝ ʚʦʟʨʘʩʪʘʥʠʷ ʩʪʝʧʝʥʠ ʘʥʠʟʦʮʠʪʦʟʘ ʢʣʝʪʦʢ ʥʘ 

11,00-14,53 %. ɺ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʚʦʟʨʘʩʪʘʝʪ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʥʘ 18,56-38,26 % ʠ ʝʛʦ ʢʦʥ-
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ʮʝʥʪʨʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʵʨʠʪʨʦʮʠʪʦʚ: ʟʘ 60 ʩʫʪʦʢ ʜʦ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʦʜʦʚ ʥʘ ʫʨʦʚʥʝ r=0,71é0,78 (ʨÒ0,05) ʟʘ 1-3 ʩʫʪʦʢ ï r=-0,75é-0,77 (ʨÒ0,05); 

ʰʠʨʦʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʦʙʲʝʤʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, r=0,88é0,96 ʠ r=-0,74é-

0,80 (ʨÒ0,05).  

 

THE ASSESSMENT OF THE RESPIRATORY FUNCTION OF BLOOD AND ITS 

INTERACTION WITH CORTISOL IN PREGNANCY OF COWS 

 

Sled A.N., Dercho M.A. 

Summary 

 

There wasstudied the state of the respiratory function of blood of cows in the last trimester 

of pregnancy and interaction of its indicators with the level of cortisol. The object of the research 

was the cows of black-and-white and Auliekol breeds, preparing for the second calving, the breed-

ing of which was provided by free mating with the stud bulls of the Aberdeen-Angus breed. The 

research material was blood, which was obtained 60 and 1-3 days before the expected delivery. It 

was established that the breed of the cows does not affect the dynamics of hematological indicators. 

By the time of delivery, the number of red blood cells (6.28-10.36%) and their volume (2.53-

2.29%), hemoglobin (9.24-9.85%, p <0.05) and hematocrit (8.46-8.63%) concentration decrease in 

the blood of cows due to the increase in the degree of cell anisocytosis by 11.00-14.53%. The level 

of cortisol increases by 18.56-38.26% and its concentration statistically significant correlates with 

the number of red blood cells: 60 days before the expected delivery at the level of r = 0.71 ̔ 0.78 

(pÒ0.05 ), 1-3 days before - r = -0.75  ̔  -0.77 (pÒ0.05); the range of the distribution of red blood 

cells by volume, respectively, r = 0.88 ̔ 0.96 and r = -0.74  ̔  -0.80 (pÒ0.05). 
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КОРРЕКЦИЯ МОРФОЛОГИЧЕСКИХ И БИОХИМИЧЕСКИХ ПОКАЗАТЕЛЕЙ  

КРОВИ БОЛЬНЫХ ХЛАМИДИОЗОМ КОШЕК ПРЕПАРАТОМ АЗИТРОНИТ-М 

 

Струговщиков А.Ю. ï ʘʩʧʠʨʘʥʪ, Пудовкин Н.А. ï ʜ.ʙ.ʥ., ʜʦʮʝʥʪ,  

Салаутин В.В. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘè 

 

Ключевые слова: ʭʣʘʤʠʜʠʦʟ, ʢʦʰʢʘ, ɸʟʠʪʨʦʥʠ-ʄ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʣʝʡ-

ʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ 

Keywords: chlamydia, cat, Azitronit-M, biochemical parameters, white blood cell count

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝ-

ʥʠ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘ-

ʙʦʪʥʠʢʦʚ ʠ ʧʨʘʢʪʠʢʦʚ ʢʘʢ ʛʫʤʘʥʥʦʡ, ʪʘʢ ʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʦʩʪʘʶʪʩʷ ʭʣʘʤʠ-

ʜʠʠ ʠ ʤʠʢʦʧʣʘʟʤʳ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, 

ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. 

ʍʣʘʤʠʜʠʦʟ ʷʚʣʷʝʪʩʷ ʙʦʣʝʟʥʴʶ ʜʠ-

ʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʧʪʠʮʳ ʠ ʯʝʣʦ-

ʚʝʢʘ, ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ ʤʠʨʘ ʠ ʤʥʦʛʠʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʪʦ, ʯʪʦ 

ʭʣʘʤʠʜʠʠ ʧʦʨʘʞʘʶʪ ʞʠʚʦʪʥʳʭ, ʘ ʟʦʦʥʦʟ-

ʥʳʝ ʬʦʨʤʳ ʟʘʨʘʟʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʥʦʩʠʪʝʣʴʩʪʚʦ ʭʣʘʤʠʜʠʡ ʚʳ-

ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ 70 % ʢʦʰʝʢ, ʘ 

ʢʦʰʢʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʡ ʚʠʜ 

ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ [3, 6]. 

ʍʣʘʤʠʜʠʠ ʥʝ ʠʤʝʶʪ ʫʟʢʦʡ ʭʦʟʷʠʥ-

ʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʭʣʘʤʠʜʠʦʟ 

ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ 

ʟʘ ʨʫʙʝʞʦʤ ʦʧʠʩʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫ-

ʯʘʠ ʟʘʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʭʣʘʤʠʜʠʡʥʦʡ ʠʥ-
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ʬʝʢʮʠʝʡ ʦʪ ʢʦʰʝʢ, ʩʦʙʘʢ ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ 

[4]. 

ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʵʧʠʟʦ-

ʦʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 

ʭʣʘʤʠʜʠʡʥʦʡ ʠʥʬʝʢʮʠʠ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ 

ʞʠʚʦʪʥʳʭ, ʧʨʦʙʣʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʭʣʘʤʠʜʠʡʥʦʡ ʠʥ-

ʬʝʢʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯ-

ʥʳʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʟʣʠʯ-

ʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ.  

ʆʜʥʠʤ ʠʟ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚ-

ʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʷʚʣʷʝʪʩʷ ʘʥʪʠʙʠʦʪʠʢ 

ɸʟʠʪʨʦʥʠʪ-ʄ (ʆʆʆ ʅʠʪʘ-ʌʘʨʤ). ʆʥ ʧʨʝʜ-

ʥʘʟʥʘʯʝʥ ʜʣʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ. ɺ 

ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨ-

ʞʠʪ 10 % ʘʟʠʪʨʦʤʠʮʠʥʘ. ʊʘʢʠʝ ʧʨʝʧʘʨʘʪʳ 

ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳ ʚ ʛʦʩʧʠʪʘʣʴʥʦʡ ʤʝʜʠ-

ʮʠʥʝ, ʦʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʚʝʪʝʨʠʥʘʨʥʦʤ ʨʳʥʢʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʕʪʦ 

ʘʥʪʠʙʠʦʪʠʢ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. 

ʆʥ ʦʢʘʟʳʚʘʝʪ ʙʘʢʪʝʨʠʮʠʜʥʳʡ, ʘ ʚ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ï ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪʳ ʥʘ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʛʨʘʤʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʘʪʦʛʝʥʳ, ʘ 

ʪʘʢʞʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʘʥʘʵʨʦʙʥʳʝ ʙʘʢʪʝʨʠʠ 

ʠ ʧʨʦʩʪʝʡʰʠʝ [1, 7, 8, 9]. ʆʜʥʘʢʦ ʝʛʦ ʚʣʠʷ-

ʥʠʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʣʦʪʦʷʜʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʙʦʣʴʥʳʭ ʭʣʘʤʠʜʠʦʟʦʤ ʠʟʫʯʝʥʳ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʨʝ-

ʧʘʨʘʪʘ ɸʟʠʪʨʦʥʠʪ-ʄ ʥʘ ʥʝʢʦʪʦʨʳʝ ʙʠʦʭʠ-

ʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦ-

ʰʝʢ ʙʦʣʴʥʳʭ ʭʣʘʤʠʜʠʦʟʦʤ. 

Материал и методы исследова-

ний. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2019 ʛʦʜʫ 

ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦ-

ʚʘè, ʛ ʉʘʨʘʪʦʚ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦ-

ʨʠʠ çʐʘʥʩ-ɹʠʦè, ʛ ʄʦʩʢʚʘ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʬʦʨʤʠʨʦ-

ʚʘʥʳ 2 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ 

ʘʥʘʣʦʛʦʚ ʧʦ 6 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ.  

ʇʨʝʧʘʨʘʪ ɸʟʠʪʨʦʥʠʪ-ʄ ʚʚʦʜʠʣʠ ʧʦ 

0,5 ʤʣ ʥʘ ʞʠʚʦʪʥʦʝ, 1 ʨʘʟ ʚ ʩʫʪʢʠ, ʚ ʪʝʯʝ-

ʥʠʝ 7 ʩʫʪʦʢ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʩʙʦʨ 

ʘʥʘʤʥʝʟʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʤʝʯʘʣʠ ʧʦʣ, ʚʦʟ-

ʨʘʩʪ, ʧʦʨʦʜʫ ʞʠʚʦʪʥʦʛʦ, ʚʳʷʩʥʷʣʠ ʫʩʣʦʚʠʷ 

ʩʦʜʝʨʞʘʥʠʷ, ʪʠʧ ʢʦʨʤʣʝʥʠʷ, ʥʘʣʠʯʠʝ ʚʘʢ-

ʮʠʥʘʮʠʡ, ʚʷʟʦʢ, ʧʝʨʝʥʝʩʝʥʥʳʝ ʠʥʬʝʢʮʠʦʥ-

ʥʳʝ ʠ ʥʝʟʘʨʘʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʢʣʠʥʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʠ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʨʘʞʘ-

ʶʪʩʷ ʧʨʠ ʭʣʘʤʠʜʠʦʟʝ, ï ʛʣʘʟ, ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, 

ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʃʘʙʦʨʘʪʦʨ-

ʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦʣʠʤʝʨʘʟʥʦʡ 

ʮʝʧʥʦʡ ʨʝʘʢʮʠʝʡ (ʇʎʈ). ʆʧʨʝʜʝʣʝʥʠʝ ʛʝ-

ʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ IDEXX La-

ser Cyte, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ IDEXX Catalist (ʉʐɸ). 

ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʘʣʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʚʳʯʠʩʣʝʥʠʝʤ 

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪ-

ʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

Microsoft Excel. 

Результаты исследований. ʈʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʧʨʝʧʘʪʘ 

ɸʟʠʪʨʦʥʠʪ-ʄ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʠʟʫʯʘʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʩʥʠʞʝʥʠʝ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ 

(ɸʉʊ) ʚ 2,2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʳʤ ʫʨʦʚʥʝʤ. ʇʦʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ɸʉʊ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʡ ʧʨʠʟʥʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʧʨʝ-

ʢʨʘʱʝʥʠʠ ʮʠʪʦʣʠʟʘ ʛʝʧʘʪʦʮʠʪʦʚ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ, ʧʨʦʠʟʦʰʣʦ ʧʦ-

ʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ 

ʥʘ 43,9 %, ʥʦ ʘʢʪʠʚʥʦʩʪʴ ʦʩʪʘʚʘʣʘʩʴ ʚ ʧʨʝ-

ʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ.  

ɼʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʛʦ ʧʦʚʳʰʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʚ ʩʳʚʦʨʦʪ-

ʢʝ ʢʨʦʚʠ ʥʝ ʚʳʷʚʣʝʥʦ, ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ 

ʙʠʣʣʠʨʫʙʠʥʘ ʧʦʥʠʟʠʣʩʷ ʥʘ 7 %, ʦʜʥʘʢʦ 

ʧʨʦʠʟʦʰʣʦ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʷʤʦ-

ʛʦ ʙʠʣʣʠʨʫʙʠʥʘ ʥʘ 11 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʫʨʦʚʥʝʤ. ʇʦʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʠʣʣʠʨʫʙʠʥʘ ʛʦʚʦʨʠʪ ʦ 

ʩʥʠʞʝʥʠʠ ʚʦʩʧʘʣʝʥʠʠ ʧʝʯʝʥʠ ʙʘʢʪʝʨʠʘʣʴ-

ʥʦʡ ʧʨʠʨʦʜʳ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʨʦʚʥʷ ʢʨʝʘʪʠʥʠʥʘ ʥʘ 10 % 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ɼʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʘʢʪʠʚʥʦ-

ʩʪʠ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, Ŭ-ɸʤʠʣʘʟʳ, 
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ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʠʥʘʟʳ ʠ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʳ-

ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʦʯʝʚʠʥʳ ʠ ʦʙʱʝʛʦ ʙʝʣʢʘ 

ʥʝ ʚʳʷʚʣʝʥʳ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʥʘʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ɸʟʠʪʨʦ-

ʥʠʪʘ-ʄ ʥʘ ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʢʨʦʚʠ 

ʢʦʰʝʢ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʰʝʢ 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ.ʠʟʤ. ʅʦʨʤʘ ɼʦ ʣʝʯʝʥʠʷ ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ ʤʢʤʦʣʴ/ʣ 3,0-12,0 8,47Ñ0,80 7,95Ñ0,69 

ɹʠʣʠʨʫʙʠʥ ʧʨʷʤʦʡ ʤʢʤʦʣʴ/ʣ 0,0-5,5 2,92Ñ0,22 3,27Ñ0,26 

ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩ-

ʬʝʨʘʟʘ (ɸʉʊ) 
ʝʜ/ʣ 9-29 26,83Ñ1,89 12,00Ñ0,63* 

ɸʣʘʥʠʥʘʤʠʥʦʪʨʘʩʬʝ-

ʨʘʟʘ (ɸʃʊ) 
ʝʜ/ʣ 19-79 50,50Ñ4,22 54,67Ñ4,61 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʝʜ/ʣ 39-120 31,67Ñ2,22 56,50Ñ2,40* 

ʂʨʝʘʪʠʥʠʥ ʤʢʤʦʣʴ/ʣ 70-165 110,83Ñ6,97 123,00Ñ9,28* 

ʄʦʯʝʚʠʥʘ ʤʤʦʣʴ/ʣ 5,4-12,1 8,48Ñ0,68 8,50Ñ0,57 

Ŭ-ɸʤʠʣʘʟʘ ʝʜ/ʣ 500-1500 914,00Ñ73,58 949,83Ñ71,66 

ɻʣʶʢʦʟʘ ʄʤʦʣʴ/ʣ 3,3ï6,3 4,70Ñ0,22 4,80Ñ0,23 

ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ 

(ʃɼɻ) 
ʝʜ/ʣ 50-495 135,5Ñ9,74 136,33Ñ7,89 

ɹʝʣʦʢ ʦʙʱʠʡ ʛ/ʣ 54-77 66,5Ñ1,48 72,17Ñ1,91* 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ: * ï ʨÒ0,05 

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ɸʟʠʪʨʦʥʠʪ-ʄ ʥʘ ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʢʦʰʝʢ  

ʇʦʢʘʟʘʪʝʣʠ ɽʜ.ʠʟʤ. ʅʦʨʤʘ ɼʦ ʣʝʯʝʥʠʷ ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

ʃʝʡʢʦʮʠʪʳ (WBC) ʪʳʩ/ʤʢʣ 5,5-19,5 14,25Ñ0,80 17,25Ñ2,99* 

ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ: 

ʄʦʥʦʮʠʪʳ (MON) % 1-4 2,00Ñ0,58 2,00Ñ0,26 

ʃʠʤʬʦʮʠʪʳ (LYM) % 20-55 38,19Ñ1,07 38,17Ñ1,01 

ɹʘʟʦʬʠʣʳ (BAS) % 0-1 ï 0,83Ñ0,03 

ʕʦʟʠʥʦʬʠʣʳ (EOS) % 1-4 0,23Ñ0,33 1,00Ñ0,49* 

ʅʝʡʪʨʦʬʠʣʳ 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ 

% 0-3 1,58Ñ0,22 1,10Ñ0,22* 

ʅʝʡʪʨʦʬʠʣʳ 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 

% 35-75 58,00Ñ1,29 56,90Ñ1,30 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ: * ï ʨÒ0,05 

 

ɸʥʘʣʠʟʫʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ɸʟʠʪʨʦʥʠʪʘ-ʄ ʧʦʚʳʩʠʣʦʩʴ ʩ 

14,25Ñ0,80 ʪʳʩ/ʤʢʣ ʜʦ 17,25Ñ2,99 ʪʳʩ/ʤʢʣ 

(+21,1%). ʇʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦ-

ʮʠʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʚʦʟʤʦʞʥʦ ʤʦʛʫʪ ʚʳʟʳ-

ʚʘʪʴ ʧʨʦʜʫʢʪʳ ʙʘʢʪʝʨʠʡ, ʢʦʤʧʦʥʝʥʪʳ ʩʠ-

ʩʪʝʤʳ ʢʦʤʧ ʣʝʤʝʥʪʘ (ʉ5ʘ), ʧʨʦʜʫʢʪʳ ʣʠ-

ʧʦʢʩʠʛʝʥʘʟʥʦʛʦ ʧʫʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʘʨʘʭʠ-

ʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (LT B4), ʮʠʪʦʢʠʥʳ (ʠʥ-

ʪʝʨʣʝʡʢʠʥ-8) ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ [2]. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʵʦʟʠʥʦʬʠʣʦʚ ʧʦʚʳ-

ʩʠʣʩʷ ʚ 4 ʨʘʟʘ, ʘ ʫʨʦʚʝʥʴ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦ-

ʥʠʟʠʣʩʷ ʥʘ 30,4 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʉʦʚʤʝʩʪʥʦʝ ʨʘʩʧʦʣʦʞʝ-

ʥʠʝ ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʥʝʡʪʨʦʬʠʣʦʚ ʩʚʷʟʘʥʦ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʭʝʤʦʪʘʢʩʠʯʝʩʢʦʡ ʬʫʥʢʮʠ-

ʝʡ ʵʦʟʠʥʦʬʠʣʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʣʘʚʥʳʡ 

ʦʩʥʦʚʥʦʡ ʙʝʣʦʢ ʵʦʟʠʥʦʬʠʣʦʚ ʘʢʪʠʚʠʨʫʝʪ 

ʬʫʥʢʮʠʶ ʥʝʡʪʨʦʬʠʣʦʚ, ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʦʢʩʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʝʨʦʢ-

ʩʠʜʘʟʳ ʵʦʟʠʥʦʬʠʣʦʚ ʩ ʢʣʝʪʢʘʤʠ-ʤʠʰʝʥʷʤʠ 

[5]. 

Заключение. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪ ɸʠʟʪʨʦʥʠʪ-ʄ ʥʝ ʚʳ-

ʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠ-
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ʤʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦ-

ʚʠ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʧʨʦʠʟʦʰʣʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʘʢʪʠʚʥʦʩʪʠ ʘʩ-

ʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʠ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʧʨʝʧʘ-

ʨʘʪʘ ʥʘ ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʢʨʦʚʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʘʭ 

ʣʝʡʢʦʮʠʪʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʧʘʣʦʯʢʦʷʜʝʨ-

ʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ. 

 ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠ-

ʣʠʩʴ ʚ ʨʘʤʢʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ. 
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ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʧʨʝʧʘʨʘʪʘ ɸʟʠʪʨʦʥʠʪ-ʄ ʥʘ 

ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʰʝʢ ʙʦʣʴʥʳʭ ʭʣʘʤʠʜʠʦʟʦʤ. 

ʇʨʝʧʘʨʘʪ ɸʠʟʪʨʦʥʠʪ-ʄ ʥʝ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʘʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦ-

ʪʨʘʥʩʬʝʨʘʟʳ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʣʝʡʢʦʮʠʪʘʨʥʫʶ 

ʬʦʨʤʫʣʫ ʢʨʦʚʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʘʭ ʣʝʡʢʦʮʠʪʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʧʘʣʦʯʢʦ-

ʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ. ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ. 

 

CORRECTION OF MORPHOLOGICAL AND BIOCHEMICAL INDICATORS OF BLOOD OF 

PATIENTS WITH CHLAMIDIOSIS OF CATS WITH AZITRONIT-M 

 

Strugovschikov A.Y., Pudovkin N.A., Salautin V.V. 

Summary 

 

The article presents the results of studies on the effect of the drug Azitronit M on the leuko-

cyte formula and biochemical blood parameters of cats with chlamydia. The drug Aiztronit-M does 

https://elibrary.ru/contents.asp?id=34054216&selid=23016014
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not cause significant changes in biochemical and clinical indicators of blood. Significant changes in 

the activity of aspartate aminotransferase and alkaline phosphatase were established. When studying 

the effect of the drug on the leukocyte blood count, changes in the numbers of leukocytes, eosino-

phils and stab neutrophils were established. All studied parameters were within the physiological 

norm for a given animal species. 
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ʌɻɹʆʋ ɺʆ çʂʫʨʛʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

 ʠʤʝʥʠ ʊ.ʉ. ʄʘʣʴʮʝʚʘè 

 

Ключевые слова: ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ, ʩʠʣʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ 

Keywords: granular mineral additives, milk production, the chemical composition of milk, 

the strength of the influence of the factor 

 

ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ 

ʚ ʈʦʩʩʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʣʷ ʟʝʨʥʦʚʦʛʦ ʩʳ-

ʨʴʷ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʜʦʩʪʠʛʘʝʪ 70-75 

%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʠʤʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʩʪʨʘʥʘʭ 

ɽʚʨʦʧʳ ʟʝʨʥʦʚʦʝ ʩʳʨʴʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦ-

ʣʝʝ 45 %, ʘ ʦʩʪʘʣʴʥʦʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʨ-

ʤʦʚʳʝ ʜʦʙʘʚʢʠ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʢ ʧʠʪʘ-

ʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʤʝ-

ʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʂʦʨʤʦʚʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ï ʚʘʞ-

ʥʝʡʰʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʞʝʜʥʝʚʥʦʛʦ ʨʘʮʠ-

ʦʥʘ ʞʠʚʦʪʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-

ʱʝʩʪʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʨʦʜʥʳʝ 

ʤʠʥʝʨʘʣʳ, ʧʨʦʜʫʢʮʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚ [1, 2].  

ʋʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠ ʨʝʧʨʦʜʫʢʮʠʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʟʘʚʠ-

ʩʠʪ ʦʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘ-

ʮʠʦʥʦʚ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʠ ʵʥʝʨ-

ʛʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʚʠʪʘʤʠʥʘʤ ʠ ʤʘʢʨʦ- ʤʠʢ-

ʨʦʵʣʝʤʝʥʪʘʤ [3, 4, 5].  

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʩʪʝʡ ʠ ʜʨʫʛʠʭ 

ʪʢʘʥʝʡ ʠ ʩʣʫʞʘʪ ʚʘʞʥʝʡʰʠʤʠ ʯʘʩʪʷʤʠ 

ʞʠʜʢʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ. ɼʘʥʥʘʷ ʥʘʫʯʥʘʷ ʨʘ-

ʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʞʠʚʦʪʥʳʭ, 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ 

ʦʩʥʦʚʝ ʜʝʬʠʮʠʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʘ ʪʘʢ ʞʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʚʳʰʘʶʱʠʭ ʙʠʦ-

ʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʢʦʨʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʩʥʠʞʝʥʠʷ ʩʣʝʞʠʚʘʝʤʦ-

ʩʪʠ, ʨʘʩʧʳʣʝʥʠʷ ʠ ʨʘʩʩʣʦʝʥʠʷ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʷʚʣʷ-

ʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʨʝ-

ʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ 

ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʙʘʚʦʢ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʚʪʦʨʘʤʠ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ ʠ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʩʠʣʳ ʚʣʠʷʥʠʷ ʜʦʙʘʚʦʢ ʥʘ ʤʦʣʦʯ-

ʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

Материал и методы исследова-

ний. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʦ-

ʚʝʜʝʥ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʥʘ ʪʨʝʭ 

ʛʨʫʧʧʘʭ ʢʦʨʦʚʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. 

ʂʦʨʦʚ ʚ ʛʨʫʧʧʳ ʧʦʜʙʠʨʘʣʠ ʧʦ ʤʝʪʦʜʫ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ ʩ ʫʯʝʪʦʤ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ, ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ, ʜʘʪʳ 

ʦʪʝʣʘ, ʩʫʪʦʯʥʦʛʦ ʫʜʦʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ 

ʚ ʤʦʣʦʢʝ. ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ɻʨʫʧʧʘ 
ʂʦʣʠʯʝʩʪʚʦ  

ʞʠʚʦʪʥʳʭ, ʛʦʣ. 
ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ 10 
ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ + ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʜʢʦʨʤʢʠ ʠʩʧʦʣʴ-

ʟʫʝʤʳʝ ʚ ʭʦʟʷʡʩʪʚʝ 

1 ʦʧʳʪʥʘʷ 10 ʆʈ + 100 ʛ ʤʠʥʝʨʘʣʴʥʘʷ ʜʦʙʘʚʢʘ ʈʫʩʄɼ100 

2 ʦʧʳʪʥʘʷ 10 ʆʈ + 300 ʛ ʤʠʥʝʨʘʣʴʥʘʷ ʜʦʙʘʚʢʘ ʈʫʩʄɼ300 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ: ʩʝʥʦ 

ʢʦʩʪʨʝʮʦʚʦʝ, ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ, ʩʝʥʘʞ 

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʡ ʠ ʢʦʤʙʠʢʦʨʤ. ʂʦʨʦʚʘʤ 1 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʚʚʝʜʝʥʘ 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʨʤʦʚʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʜʦ-

ʙʘʚʢʘ ˉ 1 ï ʈʫʩʄɼ100, ʘ 2 ʦʧʳʪʥʦʡ ï 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ˉ 2 ï ʈʫʩʄɼ300. ʇʨʠ 

ʨʘʩʯʝʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʫʯʠ-

ʪʳʚʘʣʘʩʴ ʩʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ 

ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʩ ʫʯʝʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

ʫʯʠʪʳʚʘʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʳʭ 

ʜʦʝʥʠʡ 3 ʨʘʟʘ ʚ ʤʝʩʷʮ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʜʦʝʥʠʡ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʤʦʣʦʯ-

ʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ. 

(ɻʆʉʊ ʈ 51451 ï 1999; ɻʆʉʊ ʈ 52054 ï 

2003). ɺ ʤʦʣʦʢʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨ-

ʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʦʣʦʯʥʳʭ ʞʠʨʘ, 

ʙʝʣʢʘ ʠ ʩʘʭʘʨʘ, ʘ ʪʘʢ ʞʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦ-

ʨʘ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʨʘʩ-

ʩʯʠʪʘʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ɺɸʉʍʅʀʃ ʩ ʫʯʝʪʦʤ 

ʜʝʡʩʪʚʫʶʱʠʭ ʮʝʥ. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʙʠʦʤʝʪʨʠʠ ʧʦ ʅ.ɸ. ʇʣʦʭʠʥʩʢʦʤʫ (1969). 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ ʦʮʝʥʝʥʘ ʧʦ ʉʪʴʶ-

ʜʝʥʪʫ. 

Результаты исследований. ʉʦʩʪʘʚ 

ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʧʦ ʨʝʮʝʧʪʫ ˉ 1, ʨʘʟ-

ʨʘʙʦʪʘʥ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʚʦʪʥʦʛʦ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ï ʤʘʨʛʘʥʮʝʤ, ʢʦʙʘʣʴʪʦʤ, 

ʮʠʥʢʦʤ, ʤʝʜʴʶ, ʡʦʜʦʤ ʠ ʩʝʣʝʥʦʤ. ʉʢʘʨʤ-

ʣʠʚʘʥʠʝ 100 ʛ ʵʪʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ, 

ʧʦʟʚʦʣʠʪ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʞʠʚʦʪʥʦʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢ ʞʝ ʢʦʤʧʝʥʩʠʨʦ-

ʚʘʪʴ 42% ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʤʘʛʥʠʷ; 25% ï 

ʩʦʣʠ; 18% ï ʢʘʣʴʮʠʷ ʠ 16% ï ʬʦʩʬʦʨʘ. 

ʉʢʘʨʤʣʠʚʘʥʠʝ 300 ʛ ʤʠʥʝʨʘʣʴʥʦʡ 

ʜʦʙʘʚʢʠ (ʨʝʮʝʧʪ ˉ 2) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʪʦʯ-

ʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʞʠʚʦʪʥʦʛʦ ʚ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʘʭ ʠ ʢʦʨʤʦʚʦʡ ʩʦʣʠ, ʘ ʪʘʢ ʞʝ 60 % ʦʪ 

ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʠ ʤʘʛ-

ʥʠʷ.  

ɺ ʩʦʩʪʘʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʙʘ-

ʚʦʢ ʙʳʣʘ ʚʚʝʜʝʥʘ ʢʦʨʤʦʚʘʷ ʧʘʪʦʢʘ ï ʦʜʠʥ 

ʠʟ ʣʫʯʰʠʭ ʩʚʷʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦ-

ʨʳʡ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʛʨʘʥʫʣʠʨʦʚʘʥʠʠ ʢʦʨ-

ʤʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʝʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʘʥʫʣ (ʢʨʦʰʠʤʦʩʪʴ, ʩʦ-

ʜʝʨʞʘʥʠʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ), ʩʥʠʟʠʪʴ ʵʥʝʨʛʦ-

ʟʘʪʨʘʪʳ ʥʘ ʛʨʘʥʫʣʠʨʦʚʘʥʠʝ ʜʦʙʘʚʢʠ. ʂʨʦ-

ʤʝ ʪʦʛʦ, ʤʝʣʘʩʩʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʘʭʘʨʦʚ ʠ ʧʨʠ-

ʜʘʝʪ ʛʨʘʥʫʣʘʤ ʧʨʠʷʪʥʳʡ ʘʨʦʤʘʪ ʠ ʚʢʫʩ. 

ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʥʘ ʤʦʣʦʯ-

ʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚ ʦʧʳʪʝ 

ʥʘ ʢʦʨʦʚʘʭ ʚ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʤʝʩʷʮʘ ʣʘʢʪʘ-

ʮʠʠ. ʀʟ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʦʢʘʟʳʚʘʶʪ ʫʨʦʚʝʥʴ ʠ ʭʘ-

ʨʘʢʪʝʨ ʢʦʨʤʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʧʨʠ 

ʦʙʠʣʴʥʦʤ ʠ ʧʦʣʥʦʮʝʥʥʦʤ ʢʦʨʤʣʝʥʠʠ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ʋʜʦʡ ʢʦʨʦʚ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʧʦ ʢʦʪʦʨʦ-

ʤʫ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚ ʠ ʜʦʙʘʚʦʢ. 

ʇʝʨʠʦʜ ʨʘʟʜʦʷ ʢʦʨʦʚ ʦʭʚʘʪʳʚʘʝʪ 

ʧʝʨʚʳʝ 100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʧʦʩʣʝ 100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʨʦʚ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ʇʠʢ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ ʧʝ-

ʨʠʦʜʘ ʨʘʟʜʦʷ ʢʦʨʦʚʳ ʠ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʠʥʘ-

ʝʪ ʩʥʠʞʘʪʴʩʷ. ɽʩʣʠ ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨ-

ʤʘʤ, ʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʚ 4-5 ʤʝʩʷ-

ʮʘʭ ʣʘʢʪʘʮʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ, ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʢ 

ʢʦʥʮʫ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʠʢ ʣʘʢʪʘʮʠʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʯʝʪʚʝʨ-

ʪʦʛʦ ʤʝʩʷʮʘ.  

ʉʢʘʨʤʣʠʚʘʥʠʝ ʦʧʳʪʥʳʤ ʛʨʫʧʧʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʠʣʦ 

ʩʤʝʩʪʠʪʴ ʤʘʢʩʠʤʫʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 
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ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʯʝʪʚʝʨʪʦʛʦ ʤʝʩʷʮʘ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ. ɺ ʮʝʣʦʤ ʟʘ 

ʧʝʨʠʦʜ ʦʧʳʪʘ (120 ʜʥʝʡ) ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʘ ʙʦʣʴʰʝ ʚ 1 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 3,2 % ʠ ʚʦ 2 ʦʧʳʪʥʦʡ ï 

ʥʘ 5,6 %, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ. ʉ 

ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʵʪʘ ʨʘʟ-

ʥʠʮʘ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 3,6 ʠ 6,2 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʚ ʢʦʨʤʣʝʥʠʠ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʠʭ 

ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʤʦʣʦʢʝ ʩʥʠʞʘʝʪʩʷ. ʆʜʥʘʢʦ ʩʙʘ-

ʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʢʦʨʦʚ ʧʦʟʚʦʣʷʝʪ 

ʜʘʞʝ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʤʦʣʦʢʝ. ʄʠʥʝʨʘʣʴ-

ʥʳʝ ʚʝʱʝʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʤʝʥ 

ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʚʝʣʠʯʠʥʫ ʫʜʦʷ, ʩʦʩʪʘʚ 

ʤʦʣʦʢʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʍʠʤʠ-

ʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʢʦʨʦʚ ʠʟʤʝʥʷʣʩʷ ʚ ʭʦ-

ʜʝ ʦʧʳʪʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2 ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʙʦʣʴʰʝ (ʚ ʩʨʝʜ-

ʥʝʤ ʟʘ ʦʧʳʪ): ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʚ 1 ʦʧʳʪʥʦʡ ï 

ʥʘ 0,03, ʘ ʚʦ 2-ʦʡ ï ʥʘ 0,04 %; ʙʝʣʢʘ ï ʥʘ 0,02 

ʠ 0,03 %; ʣʘʢʪʦʟʳ ï ʥʘ 0,03 ʠ 0,04 % ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʧʦʚʳʩʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʥʘ 0,01 ʠ 0,02 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʮʝʣʦʤ, ʚ ʤʦʣʦʢʝ ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʙʳʣʦ ʙʦʣʴ-

ʰʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 0,08 ʠ 0,13 %, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʢʘʨʤʣʠʚʘʥʠʝ ʥʦʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ 

ʩʪʠʤʫʣʠʨʫʝʪ ʙʠʦʩʠʥʪʝʟ ʤʦʣʦʢʘ.  

ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚ ʝʛʦ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʦʪʚʝʪ-

ʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʟʫʯʝ-

ʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʚ ʟʦʦʪʝʭʥʠʠ: 

ʠʟʤʝʨʝʥʠʝ ʩʠʣʳ ʚʣʠʷʥʠʷ; ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʚʣʠʷʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ ʧʨʠʟʥʘʢ (ʪʘʙʣʠʮʘ 3 ʠ 4).

  

ʊʘʙʣʠʮʘ 2 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 120 ʜʥʝʡ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ, ʢʛ 25,35Ñ1,09 26,16Ñ1,28 26,78Ñ1,83 

ɺʘʣʦʚʦʡ ʫʜʦʡ, ʢʛ 3041,48Ñ130,86 3139,43Ñ154,09 3213,30Ñ219,02 

ʋʜʦʡ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 4% ʞʠʨ-

ʥʦʩʪʴ, ʢʛ 2951,37Ñ105,80 3057,63Ñ126,95 3132,99Ñ196,32 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ (ʚ ʩʨʝʜʥʝʤ ʟʘ ʦʧʳʪ), % 

ʄʦʣʦʯʥʳʡ ʞʠʨ 3,80Ñ0,05 3,83Ñ0,05 3,84Ñ0,06 

ʄʦʣʦʯʥʳʡ ʙʝʣʦʢ 3,09Ñ0,03 3,11Ñ0,03 3,12Ñ0,03 

ʃʘʢʪʦʟʘ 4,72Ñ0,03 4,75Ñ0,03 4,76Ñ0,02 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 0,83Ñ0,01 0,84Ñ0,02 0,85Ñ0,02 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 12,45Ñ0,08 12,53Ñ0,09 12,58Ñ0,07 

ʂʘʣʦʨʠʡʥʦʩʪʴ, ʢʢʘʣ 67,95Ñ0,54 68,40Ñ0,54 68,64Ñ0,55 

 

ʊʘʙʣʠʮʘ 3 ï ʉʠʣʘ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʈʫʩʄɼ100 ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ  

ʇʦʢʘʟʘʪʝʣʴ 1 ʛʨʫʧʧʘ 

ɖ2 % 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 0,052 5,53 

ʄʦʣʦʯʥʳʡ ʞʠʨ 0,036 3,56 

ɹʝʣʦʢ 0,027 2,66 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 0,108 10,76 

ʃʘʢʪʦʟʘ 0,105 10,48 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 0,024 2,36 

ʇʣʦʪʥʦʩʪʴ 0,141*** 14,13*** 

ʕʥʝʨʛʠʷ 0,081 8,10 
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ʊʘʙʣʠʮʘ 4 ï ʉʠʣʘ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʈʫʩʄɼ300 ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 

ʇʦʢʘʟʘʪʝʣʴ 2 ʛʨʫʧʧʘ 

ɖ2 % 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 0,102 10,2 

ʄʦʣʦʯʥʳʡ ʞʠʨ 0,067 6,67 

ɹʝʣʦʢ 0,093 9,36 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 0,281*** 28,06*** 

ʃʘʢʪʦʟʘ 0,252*** 25,17*** 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 0,184*** 18,35*** 

ʇʣʦʪʥʦʩʪʴ 0,200*** 20,00*** 

ʕʥʝʨʛʠʷ 0,167 16,65*** 

 

ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ 

ʜʦʙʘʚʢʠ ʈʫʩʄɼ 100 ʢʦʨʦʚʘʤ 1 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʪʦʣʴʢʦ 

ʥʘ ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ï 14,13 % (ʈÒ0,001). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʠʟʫʯʘʝʤʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʦʣʦʢʝ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʠʣʘ 10,76 %, ʣʘʢʪʦʟʳ ï 

10,48 %. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʠʪʝʣʴʥʦʝ 

ʩʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ 

ʈʫʩʄɼ100 ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʣʦʢʘ. 

ɺʦ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʤ ʩʢʘʨʤʣʠʚʘ-

ʣʠ ʤʠʥʝʨʘʣʴʥʫʶ ʜʦʙʘʚʢʫ ʈʫʩʄɼ300, ʢʦʪʦ-

ʨʘʷ ʠʤʝʣʘ ʜʦʩʪʦʚʝʨʥʫʶ ʩʠʣʫ ʚʣʠʷʥʠʷ 

(ʈÒ0,001) ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʦʣʦʢʝ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ï 28,06 %, ʣʘʢʪʦʟʳ ï 25,17, ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ï 18,35, ʘ ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʴ 

ï 20,00 ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ï 16,65 

%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠ-

ʟʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʠʣʘ ʚʣʠʷ-

ʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥ-

ʪʳ ʤʦʣʦʢʘ.  

Заключение. ʉʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʦ-

ʚʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʫʚʝʣʠʯʠ-

ʣʦ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʥʘ 3,2-5,6 % ʠ ʧʦʚʳʩʠʣʦ ʩʦʜʝʨʞʘ-

ʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʤʦʣʦʢʝ. ɼʠʩ-

ʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʢʘʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʠʣʫ ʚʣʠʷʥʠʷ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʢʦʨʦʚ. 
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ʈʝʟʫʤʝ 

 

ʈʘʟʨʘʙʦʪʘʥʳ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. 

ʉʢʘʨʤʣʠʚʘʥʠʝ ʢʦʨʦʚʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʫʚʝʣʠʯʠʣʦ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ 3,2-5,6 % ʠ ʧʦʚʳʩʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʤʦʣʦʢʝ. ɼʠʩ-

ʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʠʣʫ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʜʦʙʘʚʦʢ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʢʦʨʦʚ.  

 

FORCE OF INFLUENCE OF MINERAL ADDITIVES ON THE DAIRY PRODUCTIVITY OF 

COWS 

 

Sukhanova S.F., Uskov G.E., Leshchuk T.L., Pozdnyakova N.A 

Summary 

 

Granular mineral additives based on domestic raw materials have been developed. Feeding 

experimental additives to cows increased milk production in the experimental groups by 3.2ï5.6% 

and increased the nutrient content in milk. Analysis of the obtained results showed the positive ef-

fect of mineral additives on milk production and milk composition of cows. 

 

DOI 10.31588/2413-4201-1883-241-1-207-211 ʋɼʂ 619:614.48:628.4 

 

ɺʓɾʀɺɸɽʄʆʉʊʔ ʀʅɼʀʂɸʊʆʈʅʓʍ ʉɸʅʀʊɸʈʅʆ-ʇʆʂɸɿɸʊɽʃʔʅʓʍ  

ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ɺ ʆʈɻɸʅʀʏɽʉʂʀʍ ʆʊʍʆɼɸʍ ɾʀɺʆʊʅʆɺʆɼʉʊɺɸ ʇʈʀ 

ɸʕʈʆɹʅʆʁ ʊɺɽʈɼʆʌɸɿʅʆʁ ʀʍ ʌɽʈʄɽʅʊɸʎʀʀ 

 

ʊʶʨʠʥ ɺ.ɻ. ï ʜ.ʚ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʈʦʜʠʦʥʦʚʘ ʅ.ɺ.1 ï  ʘʩʩʠʩʪʝʥʪ 

 

 ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ-ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ ʠ ʗ.ʈ. ʂʦʚʘʣʝʥʢʦè ʈɸʅ 
1ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘè  

 

Ключевые слова: ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʚʳʞʠʚʘʝʤʦʩʪʴ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ, ʘʵʨʦʙʥʘʷ 

ʬʝʨʤʝʥʪʘʮʠʷ 

Keywords: organic waste, survival, disinfection, aerobic fermentation 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 

ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʩʦʩʪʦ-

ʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʟʦʥʘʭ ʩ ʨʘʟʚʠ-

ʪʳʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝ-

ʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʪʠʧʫ ʚʝʜʝʥʠʷ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ. ʈʘʟʚʠʪʠʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ ʧʦʪʨʝʙʦʚʘʣʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʣʢʠʭ ʪʦ-

ʚʘʨʥʳʭ ʬʝʨʤ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʨʫʧʥʳʭ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [4, 6, 8]. 

ʕʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘ-

ʙʦʪʢʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʳʭ ʠ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ. 

ʉʣʘʙʳʤ ʟʚʝʥʦʤ ʚ ʩʠʩʪʝʤʝ ʚʝʪʝʨʠʥʘʨ-

ʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʬʝʨʤʘʭ 

ʷʚʣʷʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʩʧʦʩʦʙʦʚ ʭʨʘʥʝ-

ʥʠʷ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪ-

ʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʘʚʦʟʘ [2, 5, 12]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ-



208 

 

ʥʠʟʤʦʚ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚʳʞʠʚʘʪʴ ʚ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʮʠʨʢʫʣʷʮʠʠ, ʯʪʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʦʩʦʙʦʝ ʠʭ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʟʦʦʪʠʯʝʩʢʦʝ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ [3, 9, 11, 13]. 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

(ʥʘʚʦʟ, ʧʦʤʸʪ) ï ʵʪʦ ʩʘʤʳʡ ʦʧʘʩʥʳʡ ʬʘʢʪʦʨ 

ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʠʥʚʘʟʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠ-

ʚʦʪʥʳʭ [2, 5]. 

ʅʘʚʦʟ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʥʝʩʪʘ-

ʙʠʣʴʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʚ ʦʜ-

ʥʦʤ ʤʠʣʣʠʛʨʘʤʤʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʩʦʜʝʨ-

ʞʘʪʴʩʷ ʜʦ 170 ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʘʪʦʛʝʥʥʳʭ, ʚʳʟʳʚʘʶʱʠʭ ʵʧʠ-

ʟʦʦʪʠʠ ʠ ʵʧʠʜʝʤʠʠ [6]. 

ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʥʘʚʦʟʘ ʠ 

ʩʪʦʢʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʘʪʦʛʝʥʥʳʤʠ ʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, 

ʚʠʨʫʩʘʤʠ, ʛʝʣʴʤʠʥʪʘʤʠ, ʥʦ ʠ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʠʭ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ 

ʚʠʨʫʣʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ. ʊʘʢ, ʚʦʟʙʫʜʠʪʝʣʠ 

ʙʨʫʮʝʣʣʸʟʘ ʦʩʪʘʶʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʚ 

ʞʠʜʢʦʤ ʥʘʚʦʟʝ ʜʦ 174 ʩʫʪʦʢ, ʷʱʫʨʘ ï ʜʦ 

192 ʩʫʪʦʢ, ʨʦʞʠ ʩʚʠʥʝʡ ï ʜʦ 160 ʩʫʪʦʢ. 

ʄʠʢʦʙʘʢʪʝʨʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʝʢʘʣʠʷʭ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʪʝʯʝʥʠʝ 2 ʤʝʩʷ-

ʮʝ, ʘ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʦʩʪʘʶʪʩʷ ʞʠʟʥʝʩʧʦ-

ʩʦʙʥʳʤʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʝʩʷʮʝʚ. 

ʆʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʚʦʟʘ, ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʵʬ-

ʬʝʢʪʠʚʥʦ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʟʫʯʝʥʘ ʙʠʦ-

ʣʦʛʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʙʠʦʮʝʥʦʟʦʚ ʠ ʜʝʟ-

ʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʣʫʯʘʶʪ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʩʧʦʩʦʙʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝ-

ʨʘʙʘʪʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʚʦ-

ʟʘ. ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘʚʦʟʘ ʷʚʣʷʝʪʩʷ 

ʘʵʨʦʙʥʘʷ ʪʚʝʨʜʦʬʘʟʥʘʷ ʠʭ ʬʝʨʤʝʥʪʘʮʠʷ 

[1]. 

ɸʵʨʦʙʥʘʷ ʪʚʝʨʜʦʬʘʟʥʘʷ ʠʭ ʬʝʨʤʝʥ-

ʪʘʮʠʷ ï ʵʪʦ ʙʠʦʪʝʨʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʠ-

ʥʝʨʘʣʠʟʘʮʠʠ ʠ ʛʫʤʠʬʠʢʘʮʠʠ ʚʝʱʝʩʪʚ, ʧʨʦ-

ʠʩʭʦʜʷʱʠʭ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʪʝʨʤʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ. ʇʨʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝ ʪʦʣʴʢʦ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʛʠʙʝʣʴ ʥʝ-

ʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ. 

ʇʨʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʫʪʠʣʠ-

ʟʘʮʠʠ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʞʫʪʩʷ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʨʝʞʠʤ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʩʫʙʩʪʨʘʪʘ, ʘ 

ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʨʛʘ-

ʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ 

ʧʝʨʝʨʘʙʦʪʢʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʙʝʟʟʘʨʘʞʝʥʥʦʩʪʠ, ʙʝʟ-

ʚʨʝʜʥʦʩʪʠ ʥʘʚʦʟʘ ʦʯʝʥʴ ʚʘʞʥʦ ʟʥʘʥʠʝ ʩʨʦ-

ʢʦʚ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʥʠʭ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʧʦʟʚʦʣʠʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ, ʩ ʫʯʝʪʦʤ 

ʙʠʦʣʦʛʠʠ ʚʦʟʙʫʜʠʪʝʣʷ, ʧʨʦʚʦʜʠʪʴ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ʧʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʦʪʭʦʜʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʞʠʚʦʪʥʳʭ. 

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠ-

ʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳ-

ʞʠʚʘʝʤʦʩʪʠ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʘʥʠʪʘʨʥʦ-

ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʦʟʜʘ-

ʚʘʝʤʳʭ ʙʠʦʮʝʥʦʟʘʭ ʧʨʠ ʘʵʨʦʙʥʦʡ ʪʚʝʨʜʦ-

ʬʘʟʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʥʘʚʦʟʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣ ʥʘ-

ʪʠʚʥʳʡ ʧʦʜʩʪʠʣʦʯʥʳʡ ʥʘʚʦʟ ʢʨʫʧʥʦʛʦ ʨʦ-

ʛʘʪʦʛʦ ʩʢʦʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʘʩʧʦʨʪʠʟʠʨʦʚʘʥʥʳʝ ʰʪʘʤʤʳ E. coli 

(ʰʪʘʤʤ ʆ139); St. aureus (ʰʪ. 209 ʈ) ʠ ʘʪʠ-

ʧʠʯʥʳʡ ʰʪʘʤʤ Myrobacterium ɺ-5 ʠʟ ʨʘʩ-

ʯʝʪʘ 1,0-1,5 ʤʣʥ/ʤʣ, ʪʦ ʝʩʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʙʣʠʟʢʦʤ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠʭ ʚ ʥʘʪʠʚʥʦʤ 

ʥʘʚʦʟʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʇʨʠʛʦʪʦʚ-

ʣʝʥʠʝ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʚʳ-
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ʞʠʚʘʝʤʦʩʪʴ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʙ-

ʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠʥʜʠʢʘʪʦʨ-

ʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʥʘʚʦʟʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʨʅ ʠ ʚʣʘʞʥʦʩʪʠ ʦʨʛʘʥʠʯʝ-

ʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ. 

ʈʅ ʦʧʨʝʜʝʣʷʣʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝ-

ʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 27-

979-88 ʩ ʧʦʤʦʱʴʶ ʨʅ-ʤʝʪʨʘ. 

ɺʣʘʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ɻʆʉʊ 26-713-85. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʚʣʘʛʠ ʠ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ. 

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʯʠʪʳʚʘ-

ʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʤʝʪʨʘ ʠ ʥʝʜʝʣʴʥʦʛʦ 

ʪʝʨʤʦʛʨʘʬʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʠʢʦ-

ʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʸʟʘ ʥʘ ʧʨʠʤʝʨʝ ʘʪʠʧʠʯ-

ʥʦʛʦ ʰʪʘʤʤʘ ɺ-5, ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʨʝʜʘ 

ʃʝʚʝʥʰʪʝʡʥʘ-ʁʝʥʩʝʥʘ. 

ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘ-

ʥʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʛʦ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʘʨʘ-

ʤʝʪʨʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤʠ 

çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ 

ʫʜʘʣʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʥʘʚʦʟʘ ʠ ʧʦʤʝʪʘè ʈɼ-ɸʇʂ 1.10.15.02-17, ʘ 

ʠʤʝʥʥʦ ʧʦʜʩʪʠʣʦʯʥʳʡ ʥʘʚʦʟ ʢʨʫʧʥʦʛʦ ʨʦ-

ʛʘʪʦʛʦ ʩʢʦʪʘ ʠʤʝʣ ʚʣʘʞʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 85 

%. 

ɼʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʙʠʦʮʝʥʦʟʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʥʘʪʠʚ-

ʥʦʛʦ ʥʘʚʦʟʘ ʘʢʪʠʚʥʳʝ ʪʝʨʤʦʬʠʣʴʥʳʝ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʳ ʠʟ ʨʦʜʘ Bacillus, ʘ ʪʘʢʞʝ ʧʦ-

ʜʦʙʨʘʥʳ ʤʫʟʝʡʥʳʝ ʰʪʘʤʤʳ ʤʠʢʨʦʙʥʳʭ 

ʢʫʣʴʪʫʨ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ ʧʨʠ ʪʝʨʤʦʬʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʥʘʚʦʟʘ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʠʦʮʝʥʦʟʦʚ ʚ ʘʵʨʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘʚʦʟʘ ʩ ʮʝʣʴʶ ʠʟʫ-

ʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʦʪ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʙʳʣʠ ʚʟʷʪʳ ʥʝʢʦʪʦʨʳʝ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʘʢʪʠʚʘʪʦʨʳ çɸʪʤʦʙʠʩè, ʧʨʠʤʝʥʷʝ-

ʤʳʝ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʩʪʨʫʢʪʫʨ ʵʢʩʢʨʝʤʝʥʪʦʚ ʞʠʚʦʪʥʳʭ ʠ 

ʬʝʢʘʣʠʡ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʤʝʩʠ ʩʧʝʮʠʘʣʴʥʦ 

ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʧʠʱʝʚʳʭ ʵʥʟʠʤʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʰʪʘʤʤʳ Bac. subtilus ʊʅʇ-3 ʠ ʊʅʇ-5 ʠ 

ʮʝʦʣʠʪ. 

ʇʨʦʙʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʦʪʙʠʨʘʣʠʩʴ ʝʞʝʤʝ-

ʩʷʯʥʦ. 

ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ çʀʥʩʪʨʫʢʮʠʝʡ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦ-

ʤʫ ʢʦʥʪʨʦʣʶ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭè, ʫʪʚ. ʄʉʍ 

ʉʉʉʈ 17.11.1982 ʛ.; çʈʝʢʦʤʝʥʜʘʮʠʝʡ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʬʠʣʴʪʨʫʶʱʠʭ ʤʝʤʙʨʘʥ 

çɺʃɸɼʀʄʀʈè ʤʘʨʢʠ ʄʌɸ-ʄɸ ʜʣʷ ʩʘʥʠ-

ʪʘʨʥʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʜ èr 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʉʌʉʈ ï ʄ., 1982 ʛ.; çʄʝʪʦʜʠ-

ʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙ-

ʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʚ ʧʨʦʜʫʢʪʘʭ ʞʠ-

ʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʦʙʲʝʢʪʘʭ ʚʥʝʰ-

ʥʝʡ ʩʨʝʜʳè ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʈʌ, 1999 ʛ.; 

çɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʧʦʜʛʦ-

ʪʦʚʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘʚʦʟʘ, ʧʦʤʸʪʘ ʠ ʩʪʦʢʦʚ 

ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟ-

ʥʷʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮè, ʫʪʚ. ɼʝʧʘʨʪʘʤʝʥ-

ʪʦʤ ʚʝʪʝʨʠʥʘʨʠʠ ʄʠʥʩʝʣʴʭʦʟʧʨʦʜ ʈʦʩʩʠʠ, 

1997 ʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʦʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰ-

ʥʝʡ ʩʨʝʜʳ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʩʨʝʜʩʪʚʘʤ 

ʥʘ ʧʨʠʤʝʨʘʭ E. coli ï ʤʘʣʦʫʩʪʦʡʯʠʚʘʷ I 

ʛʨʫʧʧʘ, St. aureus ï ʫʩʪʦʡʯʠʚʘʷ II ʛʨʫʧʧʘ, 

Myrobacterium ɺ-5 ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʘʷ III 

ʛʨʫʧʧʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʘʭ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʥʘʚʦ-

ʟʘ, ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʛʦ ʙʘʢʪʝʨʠʷʤʠ ʛʨʫʧ-

ʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ ʠ ʢʦʢʢʦʚʦʡ ʤʠʢʨʦ-

ʬʣʦʨʳ (St. aureus) ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ 30 ʩʫ-

ʪʦʢ ʘʵʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʚ ʪʝʨʤʦʬʠʣʴ-

ʥʦʤ ʨʝʞʠʤʝ (ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʙʨʘʞʠʚʘʝʤʦʡ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʝ ʩʦʩʪʘʚʣʷʣʘ +55Áʉ). 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ (ʥʘ ʧʨʠʤʝʨʝ 

ʘʪʠʧʠʯʥʦʛʦ ʰʪʘʤʤʘ Myrobacterium ɺ-5) 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʥʘʚʦʟʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ 
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ʤʝʩʷʮʝʚ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʥʝʛʦ ʘʩʩʦʮʠʘʮʠʠ 

ʪʝʨʤʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʙʣʶ-

ʜʝʥʠʠ ʪʝʨʤʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʫʙʩʪʨʘʪʝ ʚ ʧʨʝʜʝʣʘʭ ʧʣʶʩ 

53-55 Áʉ. ʇʦʣʥʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʥʘʚʦʟʘ 

ʦʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʧʨʠ ʫʢʘʟʘʥʥʦʤ ʙʠʦʮʝʥʦʟʝ 

ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʪʨʝ-

ʪʠʡ ʤʝʩʷʮ ʘʵʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ. 

ʀʟʫʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʞʠ-

ʚʘʝʤʦʩʪʠ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʤʠʢʦʙʘʢʪʝʨʠʡ (ʥʘ ʧʨʠʤʝʨʝ 

ʘʪʠʧʠʯʥʦʛʦ ʰʪʘʤʤʘ ʄ. ɺ5) ʚ ʥʘʚʦʟʝ ʧʨʠ 

ʘʵʨʦʙʥʦʡ ʝʛʦ ʬʝʨʤʝʥʪʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʙʠʦʮʝʥʦʟʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʨʠ ʦʪ-

ʩʫʪʩʪʚʠʠ ʘʢʪʠʚʥʳʭ ʪʝʨʤʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʥʘʚʦʟʝ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʨʛʘ-

ʥʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ ʥʝ ʙʦʣʝʝ +30 Áʉ (ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʠʟ ʨʦʜʘ Bacillus ʠ ʙʠʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʘʢʪʠʚʘʪʦʨʘ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʥʘʚʦʟʘ ʦʪ 

ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ ʠ ʚʦʟ-

ʙʫʜʠʪʝʣʷ ʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ (St. aureus) 

ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ 4 ʤʝʩʷʮʘ ʘʵʨʦʙʥʦʡ ʬʝʨ-

ʤʝʥʪʘʮʠʠ. ʆʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʥʘʚʦʟʘ ʦʪ ʚʦʟ-

ʙʫʜʠʪʝʣʷ ʪʫʙʝʨʢʫʣʸʟʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝ-

ʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ (ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ). 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʘʞʝ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʠʦʮʝʥʦʟʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʤʫʟʝʡʥʳʭ, ʪʘʢ ʠ ʥʘʪʠʚ-

ʥʳʭ ʪʝʨʤʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʢʦʥʪʘʤʠʥʘʮʠʠ 

ʥʘʚʦʟʘ ʚʦʟʙʫʜʠʪʝʣʝʤ ʪʫʙʝʨʢʫʣʸʟʘ ʥʘ 3-4 

ʧʦʨʷʜʢʘ ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʠ ʦʧʳʪʥʳʤʠ ʧʨʦʙʘʤʠ ʥʘʚʦʟʘ, ʚ ʢʦʪʦʨʳʡ 

ʙʳʣ ʚʚʝʜʸʥ ʘʢʪʠʚʘʪʦʨ çɸʪʤʦʩʙʠʦè. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʥʘʚʦʟʘ ʚ 

ʩʦʟʜʘʚʘʝʤʳʭ ʙʠʦʮʝʥʦʟʘʭ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʨʅ. ʍʘ-

ʨʘʢʪʝʨ ʫʚʝʣʠʯʝʥʠʷ ʨʅ ʩʨʝʜʳ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ. ʆʪʤʝʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʨʅ ʩʨʝʜʳ (ʩ 7,5 ʜʦ 8,0) ʚ ʙʠʦʮʝʥʦʟʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʪʠʚʥʳʭ ʠ ʤʫʟʝʡʥʳʭ 

ʪʝʨʤʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʨʠʤʝʨʝ E. coli, St. 

aureus, Myrobacterium ɺ-5 ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʭʦʜʘʭ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʠ ʘʵʨʦʙʥʦʡ ʠʭ 

ʬʝʨʤʝʥʪʘʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʦʮʝʥʦʟʘ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʥʘʣʠʯʠʝʤ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʧʨʠ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ. 

ʆʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʥʘʚʦʟʘ, ʢʦʥʪʘʤʠʥʠ-

ʨʦʚʘʥʥʦʛʦ ʙʘʢʪʝʨʠʷʤʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ 

ʧʘʣʦʯʝʢ ʠ ʢʦʢʢʦʚʦʡ ʤʠʢʨʦʬʣʦʨʦʡ (St. 

aureus) ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ 30 ʩʫʪʦʢ ʘʵʨʦʙ-

ʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʚ ʪʝʨʤʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ.  

ʆʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʥʘʚʦʟʘ ʦʪ ʚʦʟʙʫʜʠ-

ʪʝʣʷ ʪʫʙʝʨʢʫʣʸʟʘ ʚ ʩʦʟʜʘʚʘʝʤʳʭ ʙʠʦʮʝʥʦ-

ʟʘʭ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʤʦʬʠʣʴ-

ʥʳʭ ʢʫʣʴʪʫʨ ʠʟ ʨʦʜʘ Bacillus ʚ ʘʵʨʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʨʤʦʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʣʶʩ 53-55 

Áʉ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʪʨʝʪʠʡ ʤʝʩʷʮ ʝʛʦ ʬʝʨ-

ʤʝʥʪʘʮʠʠ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʢʪʠʚʥʳʭ ʪʝʨʤʦʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʘʚʦʟʝ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʥʝ ʙʦʣʝʝ 30Áʉ ʚ ʘʥʘʣʦʛʠʯʥʦ ʬʦʨʤʠ-

ʨʫʝʤʳʭ ʙʠʦʮʝʥʦʟʘʭ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʘʚʦʟʘ ʚʦʟʙʫʜʠʪʝʣʝʤ ʪʫʙʝʨ-

ʢʫʣʸʟʘ ʥʘ 4-5 ʧʦʨʷʜʢʦʚ (ʩ 107 ʜʦ 10), ʥʦ 

ʧʦʣʥʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʥʘʚʦʟʘ ʧʨʠ ʝʛʦ 

ʘʵʨʦʙʥʦʤ ʦʢʠʩʣʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ (ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ). 
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Summary 

 

The article presents the results of microbiological studies characterizing the survival time of 

various groups of sanitary indicative microorganisms: E. coli, St. aureus and Myrobacterium B-5 in 

organic animal waste during aerobic solid-phase fermentation. Determination of the survival time of 

test cultures in manure, taking into account the biology of microorganisms, will allow targeted 

measures to be taken to disinfect waste and ensure environmental protection. 
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ʇʦʯʢʘ ï ʵʪʦ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʦʨʛʘ-

ʥʦʚ ʚ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʳʡ ʧʨʠ-

ʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʤʦʯʝʦʙʨʘʟʦʚʘʥʠʠ, ʠ ʚ 

ʤʦʯʝʚʳʚʝʜʝʥʠʠ, ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʦʨʛʘ-

ʥʠʟʤʘ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʧʦʜʜʝʨ-

ʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʨʦʮʝʩ-

ʩʘʭ ʦʨʛʘʥʠʟʤʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1, 2, 3, 

4, 5], ʚʦʧʨʦʩ ʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʠ ʚʥʫʪʨʝʥ-

ʥʠʭ ʦʨʛʘʥʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʩʪʘʝʪʩʷ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʩʫ-

ʜʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʥʝʨʚʦʚ, 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʦʜʝʨ-

ʞʠʪʩʷ ʤʘʣʦ ʩʚʝʜʝʥʠʡ ʦ ʧʦʨʷʜʢʦʚʳʭ ʩʦʩʫ-

ʜʘʭ ʚʧʣʦʪʴ ʜʦ ʢʘʧʠʣʣʷʨʦʚ, ʢʘʢ ʚʥʫʪʨʠ 

ʥʝʨʚʥʳʭ ʩʧʣʝʪʝʥʠʡ, ʪʘʢ ʠ ʚ ʥʝʨʚʥʳʭ ʩʪʚʦ-

ʣʘʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʛʘ-

ʥʦʚ ʤʦʯʝʦʪʜʝʣʝʥʠʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩ-

ʧʝʢʪʝ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦ-

ʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

 ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʝ, ʢʨʦʚʦ-

ʩʥʘʙʞʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʘʨʪʝʨʠʡ ʠ ʥʝʨʚʦʚ 

ʚ ʧʦʯʢʘʭ ʫ ʩʦʙʘʢʠ ʠ ʢʨʦʣʠʢʘ ʚ ʩʨʘʚʥʠʪʝʣʴ-

ʥʦʤ ʘʩʧʝʢʪʝ. 

Материал и методы исследова-

ний. ʆʙʲʝʢʪʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠ-

ʣʠ ʪʨʫʧʳ ʩʦʙʘʢ ʠ ʪʫʰʢʠ ʢʨʦʣʠʢʘ (n=3). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʨʚʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʘʧ-

ʧʘʨʘʪʘ ʧʦʯʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠʤʝʥʷʣʠ 

ʤʝʪʦʜʳ: ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ, 

ʢʦʨʨʦʟʠʶ, ʠʥʲʝʢʮʠʶ ʩʦʩʫʜʦʚ, ʤʦʨʬʦʤʝʪ-

ʨʠʶ. 

Результаты исследования. ʇʦʯʢʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʙʦʙʦʚʠʜʥʦʡ ʬʦʨ-

ʤʳ, ʛʣʘʜʢʠʝ ʦʜʥʦʩʦʩʦʯʢʦʚʳʝ,  ʨʘʩʧʦʣʘʛʘ-

ʶʪʩʷ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʠ ʠʤʝʶʪ ʘʩʩʠ-

ʤʝʪʨʠʯʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ. ʃʝʚʘʷ ʧʦʯʢʘ ʩʦʙʘʢʠ 

(ʈʠʩ.1) ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ 2-4 (ʫ ʢʨʦʣʠʢʘ 3-

4), ʧʨʘʚʘʷ ï 1-3 ʧʦʷʩʥʠʯʥʦʛʦ ʩʝʛʤʝʥʪʘ (1-2 

ï ʫ ʢʨʦʣʠʢʘ). ʈʘʟʤʝʨʳ ʧʨʘʚʦʡ ʧʦʯʢʠ, ʫ 

ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

ʣʝʚʦʡ. ɼʣʠʥʘ ʧʨʘʚʦʡ - 0,35Ñ0,02 ʤʤ, ʰʠ-

ʨʠʥʘ ï 0,2Ñ0,2 ʤʤ, ʜʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ - 

0,3Ñ0,2 ʤʤ, ʰʠʨʠʥʘ ʠʤʝʝʪ ʪʘʢʠʝ ʞʝ ʧʘʨʘ-

ʤʝʪʨʳ. ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʧʦʯʝʢ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʩʪʚʦʣʦʤ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʝʡ, 

d=0,4Ñ0,2 ʤʤ, ʢʦʪʦʨʳʡ ʙʝʨʝʪ ʥʘʯʘʣʦ ʦʪ 

ʙʨʶʰʥʦʡ ʘʦʨʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʠʤʝʝʪ ʣʘʪʝʨʘʣʴʥʦʝ ʥʘʧʨʘʚ-

ʣʝʥʠʝ ʫ ʩʦʙʘʢʠ. ʋ ʢʨʦʣʠʢʘ (ʈʠʩ.2) ʩʪʚʦʣ 

ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ  ʜʦʩʪʠʛʘʝʪ 0,2Ñ0,1 ʤʤ. 

ɼʣʠʥʳ ʧʦʯʝʯʥʳʭ ʘʨʪʝʨʠʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ  ʠ ʨʘʚʥʳ 2,8Ñ0,3 ʤʤ.  

ʉʪʚʦʣ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ, ʫ ʜʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʚ ʚʦʨʦʪʘʭ ʦʨʛʘʥʘʭ ʜʝʣʠʪʩʷ ʜʠ-

ʭʦʪʦʤʠʯʝʩʢʠ ʥʘ ʜʚʝ, ʨʘʟʥʳʝ ʧʦ ʜʠʘʤʝʪʨʫ, 

ʜʦʨʩʘʣʴʥʳʝ ʠ ʚʝʥʪʨʘʣʴʥʳʝ ʧʦʯʝʯʥʳʝ ʘʨʪʝ-

ʨʠʠ. ɼʠʘʤʝʪʨ ʜʦʨʩʘʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʘʨʪʝ-

ʨʠʡ, ʫ ʩʦʙʘʢʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʩʦ-

ʩʪʘʚʣʷʝʪ 0,3Ñ0,2 ʤʤ, ʜʠʘʤʝʪʨ ʚʝʥʪʨʘʣʴʥʦʡ 

ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ ï 0,2Ñ0,2 ʤʤ. ɸʨʪʝʨʠʠ 

ʣʝʞʘʪ ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʧʝʨʝʛʦʨʦʜ-

ʢʘʭ ʚ ʬʘʩʮʠʘʣʴʥʳʭ ʪʷʞʘʭ, ʨʘʩʧʦʣʘʛʘʷʩʴ 

ʣʘʪʝʨʘʣʴʥʦ ʦʪ ʧʝʨʠʥʝʚʨʠʷ. ʆʪ ʧʦʯʝʯʥʦʡ 

ʘʨʪʝʨʠʠ ʢʨʦʚʦʩʥʘʙʞʘʝʪʩʷ ʤʦʯʝʪʦʯʥʠʢ ʠ 

ʧʦʯʝʯʥʳʝ ʢʘʧʩʫʣʳ, ʥʘʜʧʦʯʝʯʥʠʢʠ. ʆʪ ʧʦ-

ʯʝʯʥʳʭ ʦʪʭʦʜʷʪ ʤʝʞʜʦʣʝʚʳʝ ʘʨʪʝʨʠʠ, ʚ 

ʢʦʣʠʯʝʩʪʚʝ 6-7, ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ, 

d=0,15Ñ0,2 ʤʤ, ʫ ʩʦʙʘʢʠ ï ʧʦ ʨʘʩʩʳʧʥʦʤʫ 

ʪʠʧʫ ʚʝʪʚʣʝʥʠʷ. ʄʝʞʜʦʣʝʚʳʝ ʘʨʪʝʨʠʠ  ʥʘ 

ʛʨʘʥʠʮʝ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʩʣʦʷ ʤʝʥʷ-

ʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʭʦʜʘ ʠ ʬʦʨʤʠʨʫʶʪ ʜʫʛʦ-

ʚʳʝ ʘʨʪʝʨʠʠ d=0,12Ñ0,2 ʤʤ, ʚ ʢʦʣʠʯʝʩʪʚʝ 

9-12 ʧʘʨ. ʆʪ ʧʦʩʣʝʜʥʠʭ ʚ ʩʪʦʨʦʥʫ ʢʦʨʢʦʚʦ-

ʛʦ ʩʣʦʷ ʣʝʞʘʪ ʨʘʜʠʘʣʴʥʳʝ ʘʨʪʝʨʠʠ (ʈʠʩ.3), 

ʜʠʘʤʝʪʨʦʤ 0,05Ñ0,03 ʤʤ. ʋ ʢʨʦʣʠʢʘ ʵʪʠ 

ʘʨʪʝʨʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪ-



213 

 

ʨʘ. ʆʪ ʨʘʜʠʘʣʴʥʳʭ ï ʚʥʫʪʨʠʜʦʣʴʢʦʚʳʝ ʘʨ-

ʪʝʨʠʦʣʳ ʬʦʨʤʠʨʫʶʱʠʝ ʩʦʩʫʜʠʩʪʳʝ ʢʣʫ-

ʙʦʯʢʠ. ɺ ʥʝʨʚʘʭ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ, ʩʦʩʪʦʷ-

ʱʠʭ ʠʟ ʦʜʥʦʛʦ ʥʝʨʚʥʦʛʦ ʧʫʯʢʘ, ʢʦʣʣʘʪʝ-

ʨʘʣʴʥʳʡ ʩʦʩʫʜ ʠʜʝʪ ʚ ʪʦʣʱʝ ʧʝʨʠʥʝʚʨʠʷ, ʚ 

ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʥʝʨʚʥʳʭ ʩʪʚʦʣʘʭ ʨʘʩʧʦʣʘ-

ʛʘʝʪʩʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ, ʯʘʱʝ ʜʚʘ ʩʦʩʫ-

ʜʘ, ʣʝʞʘʱʠʭ ʤʝʞʜʫ ʧʫʯʢʘʤʠ ʠʣʠ ʚ ʵʧʠʥʝʚ-

ʨʠʠ. ʂʘʞʜʳʡ ʧʦʯʝʯʥʳʡ ʥʝʨʚ ʠʤʝʝʪ ʩʦʙ-

ʩʪʚʝʥʥʫʶ ʘʨʪʝʨʠʶ, ʧʠʪʘʶʱʫʶ ʪʦʣʴʢʦ ʵʪʦʪ 

ʥʝʨʚ, ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʩʘʤʳʭ ʤʘʣʳʭ 

ʥʝʨʚʦʚ. ʇʘʨʥʳʝ ʘʨʪʝʨʠʠ ʧʨʦʭʦʜʷʪ ʧʦ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʥʘ ʙʦʣʴʰʦʤ ʧʨʦʪʷʞʝʥʠʠ, ʥʝ ʜʘ-

ʚʘʷ ʚʝʪʚʝʡ, ʟʘʪʝʤ ʧʨʦʥʠʢʘʶʪ ʤʝʞʜʫ ʧʫʯ-

ʢʘʤʠ ʚ ʛʣʫʙʠʥʫ ʥʝʨʚʘ. ɺ ʪʦʣʱʝ ʢʘʞʜʦʛʦ 

ʥʝʨʚʘ, ʠʜʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʦʪʭʦʞʜʝʥʠʷ ʚʝʪ-

ʚʝʡ ʚ ʚʠʜʝ ʩʠʩʪʝʤ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯ-

ʥʳʭ ʩʣʦʝʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʯʝʯʥʳʭ ʘʨʪʝʨʠʡ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ 

ɺʠʜ ʞʠ-

ʚʦʪʥʦʛʦ 

ɼʠʘʤʝʪʨ ʧʦʯʝʯ-

ʥʳʭ ʘʨʪʝʨʠʡ, ʤʤ 

ɼʠʘʤʝʪʨ ʤʝʞʜʦ-

ʣʝʚʳʭ ʘʨʪʝʨʠʡ, 

ʤʤ 

ɼʠʘʤʝʪʨ ʜʫ-

ʛʦʚʳʭ ʘʨʪʝ-

ʨʠʡ, ʤʤ 

ɼʠʘʤʝʪʨ ʨʘʜʠʘʣʴʥʳʭ 

ʘʨʪʝʨʠʡ, ʤʤ 

ʉʦʙʘʢʘ  0,25Ñ0,2 0,15Ñ0,2 0,12Ñ0,2 0,05Ñ0,2 

ʂʨʦʣʠʢ 0,2Ñ0,2 0,13Ñ 0,2 0,1Ñ0,2 0,04Ñ0,2 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʧʦʯʢʠ ʢʨʦʣʠ-

ʢʘ: 1 ï ʧʨʘʚʘʷ ʧʦʯʝʯʥʘʷ ʘʨʪʝʨʠʷ, 2 ï

ʤʝʞʜʦʣʝʚʳʝ ʘʨʪʝʨʠʠ 

 

 

ʈʠʩʫʥʦʢ  2 ï ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʣʝʚʦʡ ʧʦʯʢʠ 

ʩʦʙʘʢʠ: ʘ ï ʜʝʣʝʥʠʝ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ ʚ 

ʚʦʨʦʪʘʭ ʦʨʛʘʥʘ ʜʠʭʦʪʦʤʠʯʝʩʢʠ, ʙ ï ʜʫʛʦ-

ʚʳʝ ʘʨʪʝʨʠʠ 

 
ʈʠʩʫʥʦʢ 3 ï ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʧʨʘʚʦʡ ʧʦʯʢʠ ʩʦʙʘʢʠ: ʘ ï ʨʘʜʠʘʣʴʥʳʝ ʘʨʪʝʨʠʠ, ʙ ï ʙʨʶʰʥʘʷ 

ʘʦʨʪʘ 

 

ɼʠʘʤʝʪʨ ʚʥʫʪʨʠʩʪʚʦʣʴʥʳʭ ʩʦʩʫʜʦʚ, 

ʦʙʳʯʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʤʝʪʨʫ ʥʝʨʚʦʚ, 

ʦʥʠ ʚʝʪʚʷʪʩʷ ʚ ʥʝʚʨʦʣʝʤʤʝ, ʠʜʫʪ ʧʦ ʧʝʨʝ-

ʛʦʨʦʜʢʘʤ, ʨʘʟʜʝʣʷʶʱʠʤ ʥʝʨʚʥʳʝ ʧʫʯʢʠ, 

1 

ʘ 

ʙ 

2 ʘ 

ʙ 
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ʜʝʣʷʪʩʷ ʠ ʘʥʘʩʪʦʤʦʟʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʦʙʨʘʟʫʷ ʩʝʪʴ ʢʘʧʠʣʣʷʨʦʚ. ʉʦʩʫʜʠʩʪʳʝ ʩʝʪʠ 

ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʚ ʪʦʣʱʝ 

ʥʝʨʚʘ, ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʦʜʥʦʡ ʠʟ 

ʧʨʦʜʦʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʥʝʨʚʘ ʠʣʠ ʚ ʪʨʝʭ 

ʠʟʤʝʨʝʥʠʷʭ, ʦʙʨʘʟʫʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʝʪ-

ʣʠ, ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ʌʦʨʤʘ ʪʘʢʠʭ ʧʝʪʝʣʴ 

ʙʳʚʘʝʪ, ʯʘʱʝ, ʦʚʘʣʴʥʦʡ ʠʣʠ ʤʥʦʛʦʫʛʦʣʴ-

ʥʦʡ. 

ʆʪ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʚʝʪʚʝʡ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ ʦʪʭʦʜʷʪ ʚʝʪ-

ʚʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠ ʪ.ʜ. ʆʪʤʝʯʝʥʳ ʚʘʨʠʘ-

ʙʠʣʴʥʦʩʪʠ ʬʦʨʤ ʠ ʚʝʣʠʯʠʥʳ ʧʝʪʝʣʴ, ʦʙʨʘ-

ʟʦʚʘʥʥʳʭ ʩʦʩʫʜʘʤʠ. ʋ ʭʠʱʥʠʢʦʚ ʵʪʠ ʧʝʪʣʠ 

ʠʤʝʶʪ ʰʠʨʦʢʦʧʝʪʣʠʩʪʳʝ, ʫ ʢʨʦʣʠʢʦʚ ʤʝʣ-

ʢʦʧʝʪʣʠʩʪʳʝ ʩʧʣʝʪʝʥʠʷ. ʋ ʩʦʙʘʢʠ ʨʘʟʤʝʨʳ 

ʧʦʯʝʯʥʳʭ ʩʦʩʫʜʦʚ ʧʨʝʚʳʰʘʶʪ ʧʘʨʘʤʝʪʨʳ 

ʦʜʥʦʠʤʝʥʥʳʭ ʩʦʩʫʜʦʚ ʫ ʢʨʦʣʠʢʘ. ʕʪʦ ʚʠʜ-

ʥʦ ʠʟ ʩʭʝʤʳ ï ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦ-

ʯʝʯʥʳʭ ʩʦʩʫʜʦʚ ʞʠʚʦʪʥʳʭ. 

ʇʦʯʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʣʝ-

ʞʘʪ ʧʦʜ ʧʦʟʚʦʥʦʯʥʳʤ ʩʪʦʣʙʦʤ, ʠʤʝʶʪ ʘʩ-

ʩʠʤʝʪʨʠʯʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʧʦʯʢʠ ʩʦʙʘ-

ʢʠ ʧʦ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʨʦʣʠʢʘ, ʧʨʘʚʘʷ ʧʦʯʢʘ ʣʝ-

ʞʠʪ ʢʨʘʥʠʘʣʴʥʝʝ ʣʝʚʦʡ ʧʦʜ ʧʝʨʚʳʤʠ ʧʦʷʩ-

ʥʠʯʥʳʤʠ ʧʦʟʚʦʥʢʘʤʠ. ɼʣʠʥʘ ʧʨʘʚʦʡ ï 

0,35Ñ0,02 ʤʤ, ʜʣʠʥʘ ʣʝʚʦʡ ʧʦʯʢʠ ï 0,3Ñ0,2 

ʤʤ. ʉʪʚʦʣ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ, ʫ ʜʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʚ ʚʦʨʦʪʘʭ ʦʨʛʘʥʘʭ ʜʝʣʠʪʩʷ ʜʠ-

ʭʦʪʦʤʠʯʝʩʢʠ ʥʘ ʜʚʝ, ʨʘʟʥʳʝ ʧʦ ʜʠʘʤʝʪʨʫ, 

ʜʦʨʩʘʣʴʥʳʝ ʠ ʚʝʥʪʨʘʣʴʥʳʝ ʧʦʯʝʯʥʳʝ ʘʨʪʝ-

ʨʠʠ. ʆʪ ʧʦʯʝʯʥʳʭ ʦʪʭʦʜʷʪ ʤʝʞʜʦʣʝʚʳʝ ʘʨ-

ʪʝʨʠʠ, ʚ ʢʦʣʠʯʝʩʪʚʝ 6-7, ʫ ʢʨʦʣʠʢʘ ʜʠʘʤʝʪʨ 

ʤʝʞʜʦʣʝʚʦʡ ʘʨʪʝʨʠʠ ʨʘʚʝʥ 0,13Ñ0,2 ʤʤ, 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʦʙʘʢʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ 

ʜʫʛʦʚʳʝ ʘʨʪʝʨʠʠ d=0,1Ñ0,2 ʤʤ, ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 9-12 ʧʘʨ, ʫ ʩʦʙʘʢʠ. ɼʘʣʝʝ ʨʘʜʠʘʣʴʥʳʝ 

ʘʨʪʝʨʠʠ ʦʙʨʘʟʫʶʪ ʩʦʩʫʜʠʩʪʳʝ ʢʣʫʙʦʯʢʠ 

ʧʦʯʢʠ. ɸʨʪʝʨʠʠ ʠʜʫʪ ʚʤʝʩʪʝ ʩ ʥʝʨʚʘʤʠ ʠ 

ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʜʠʘʤʝʪʨ, ʠʜʫʪ ʧʦ ʧʝʨʝ-

ʛʦʨʦʜʢʘʤ ʠ ʬʦʨʤʠʨʫʶʪ ʩʝʪʴ ʢʘʧʠʣʣʷʨʦʚ ʠʟ 

ʧʝʪʝʣʴ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʚʘʣʴʥʦʡ ʠʣʠ ʤʥʦ-

ʛʦʫʛʦʣʴʥʦʡ. ʋ ʭʠʱʥʠʢʦʚ ʵʪʠ ʧʝʪʣʠ ʠʤʝʶʪ 

ʰʠʨʦʢʦʧʝʪʣʠʩʪʳʝ, ʫ ʢʨʦʣʠʢʦʚ ʤʝʣʢʦʧʝʪ-

ʣʠʩʪʳʝ ʩʧʣʝʪʝʥʠʷ. 
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ʈʝʟʶʤʝ 

 

ʉʪʚʦʣ ʧʦʯʝʯʥʦʡ ʘʨʪʝʨʠʠ, ʫ ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʚʦʨʦʪʘʭ ʦʨʛʘʥʘʭ ʜʝʣʠʪʩʷ ʜʠʭʦʪʦʤʠʯʝ-

ʩʢʠ ʥʘ ʜʚʝ, ʨʘʟʥʳʝ ʧʦ ʜʠʘʤʝʪʨʫ, ʜʦʨʩʘʣʴʥʳʝ ʠ ʚʝʥʪʨʘʣʴʥʳʝ ʧʦʯʝʯʥʳʝ ʘʨʪʝʨʠʠ. ʆʪ ʧʦʯʝʯʥʳʭ 

ʦʪʭʦʜʷʪ ʤʝʞʜʦʣʝʚʳʝ ʘʨʪʝʨʠʠ, ʚ ʢʦʣʠʯʝʩʪʚʝ 6-7, ʫ ʢʨʦʣʠʢʘ ʜʠʘʤʝʪʨ ʤʝʞʜʦʣʝʚʦʡ ʘʨʪʝʨʠʠ ʨʘ-

ʚʝʥ 0,13Ñ0,2 ʤʤ, ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʦʙʘʢʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʜʫʛʦʚʳʝ ʘʨʪʝʨʠʠ d=0,1Ñ0,2 ʤʤ, ʚ 

ʢʦʣʠʯʝʩʪʚʝ 9-12 ʧʘʨ, ʧʨʠʥʠʤʘʶʱʠʝ ʫʯʘʩʪʠʝ ʚ ʨʘʜʠʘʣʴʥʳʭ ʘʨʪʝʨʠʷʭ. ʇʦʩʣʝʜʥʠʝ ʠʜʫʪ ʧʦ ʧʝ-

ʨʝʛʦʨʦʜʢʘʤ ʠ ʬʦʨʤʠʨʫʶʪ ʩʝʪʴ ʢʘʧʠʣʣʷʨʦʚ ʠʟ ʧʝʪʝʣʴ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʚʘʣʴʥʦʡ ʠʣʠ ʤʥʦʛʦ-

ʫʛʦʣʴʥʦʡ. ʋ ʭʠʱʥʠʢʦʚ ʵʪʠ ʧʝʪʣʠ ʠʤʝʶʪ ʰʠʨʦʢʦʧʝʪʣʠʩʪʳʝ, ʫ ʢʨʦʣʠʢʦʚ ʤʝʣʢʦʧʝʪʣʠʩʪʳʝ 

ʩʧʣʝʪʝʥʠʷ. 
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PECULIARITIES OF THE BLOOD SUPPLY OF KIDNEY DOGS AND RABBITS IN  

COMPARISON 

 

Tyaglova I.Y., Sitdikov R.I. 

Summary 

 

 The trunk of the renal artery, in these animals, in the gate organs is divided dichotomously 

into two, different in diameter, dorsal and ventral renal arteries. Interlobar arteries depart from the 

renal arteries, in the amount of 6-7, in the rabbit, the diameter of the interlobar artery is 0.13 Ñ 0.2 

mm, less than in the dog, which form arterial arteries d = 0.1 Ñ 0.2 mm, in an amount 9ï12 pairs 

involved in radial arteries. The latter go along partitions and form a network of capillaries from 

loops of various forms, oval or polygonal. In predators, these loops have a wide-leafed, in rabbits, 

small-mesh plexuses. 
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ОЦЕНКА ТЕХНОЛОГИЧНОСТИ КОРОВ В УСЛОВИЯХ ДОБРОВОЛЬНОГО 

 ДОЕНИЯ 

 

Шарипов Д.Р. ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, Ахметов Т.М. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

Якимов О.А. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, Галимуллин И.Ш.1 ï ʢ.ʙ.ʥ. 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
1ʂʌʍ çʄʫʭʘʤʝʪʰʠʥ ɿ.ɿ.è 

 

Ключевые слова: ʩʠʩʪʝʤʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʜʦʝʥʠʷ, ʜʦʡʥʘʷ ʢʦʨʦʚʘ, ʯʘʩʪʦʪʘ ʜʦʝʥʠʷ, ʤʦ-

ʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʦʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ, ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ 

Keywords: voluntary milking system, dairy cow, milking frequency, milk productivity, du-

ration of milking, intensity of milk output, efficiency 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʦʩʥʦʚʥʦʡ ʩʪʨʘʪʝ-

ʛʠʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʦʣʦʯʥʳʭ ʬʝʨʤ ʈʦʩ-

ʩʠʠ, ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʥʘ ʦʩʥʦʚʝ ʙʝʩʧʨʠʚʷʟʥʦʛʦ 

ʩʧʦʩʦʙʘ ʩʦʜʝʨʞʘʥʠʷ ʠ ʜʦʙʨʦʚʦʣʴʥʦʛʦ 

ʧʨʠʥʮʠʧʘ ʜʦʝʥʠʷ ʢʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʦʙʦʪʦʚ-ʜʦʷʨʦʚ [7]. 

ʃʠʜʝʨʘʤʠ ʨʳʥʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʧʦ ʯʠʩʣʫ ʧʦʩʪʘʚʣʷʝʤʳʭ ʨʦʙʦʪʦʚ ʷʚ-

ʣʷʶʪʩʷ ʬʠʨʤʳ: DeLaval (ʐʚʝʮʠʷ, ʜʦʣʷ 

ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ï ʦʢʦʣʦ 40 %), çLely 

Industries N.V.è (ʅʠʜʝʨʣʘʥʜʳ, ʜʦʣʷ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ï ʙʦʣʝʝ 30 %), çGEA Farm 

Technologiesè (ɻʝʨʤʘʥʠʷ, ʜʦʣʷ ʨʳʥʢʘ ï ʙʦ-

ʣʝʝ 10 %), çS.A. Christensen & Coè (ɼʘʥʠʷ, 

ʝʜʠʥʠʯʥʳʝ), çFullwood Ltdè (ɺʝʣʠʢʦʙʨʠ-

ʪʘʥʠʷ, ʝʜʠʥʠʯʥʳʝ), çBouMatic Roboticsè 

(ʉʐɸ, ʝʜʠʥʠʯʥʳʝ), çInsentecè (ʅʠʜʝʨʣʘʥ-

ʜʳ, ʝʜʠʥʠʯʥʳʝ) [6]. 

ʉʠʩʪʝʤʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʜʦʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʝ ʩʦʩʪʦ-

ʷʥʠʷ ʞʠʚʦʪʥʦʛʦ ʚʦ ʚʨʝʤʷ ʜʦʝʥʠʷ, ʩʥʠʞʘʝʪ 

ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʦʝ ʠ 

ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ [4, 9], ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʪʙʦʨʫ ʠ ʧʦʜʙʦʨʫ 

ʞʠʚʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʦ ʢ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʤ ʫʩʣʦʚʠʷʤ ʜʦʝʥʠʷ [8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʦ-

ʝʥʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʘ ʘʢʪʫʘʣʝʥ ʠ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʦ-

ʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ. 

ʎʝʣʴ ï ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʦʨʦʚ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʭ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʝ-

ʥʠʷ.  
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Материал и методы исследова-

ний. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʨʝ-

ʩʪʴʷʥʩʢʦʤ (ʬʝʨʤʝʨʩʢʦʤ) ʭʦʟʷʡʩʪʚʝ ʈʝʩ-

ʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʛʜʝ 234 ʜʦʡʥʦʡ ʢʦʨʦʚʳ 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʯʝʪʳʨʴʤʷ ʦʜʥʦʙʦʢʩʦʚʳʤʠ 

ʨʦʙʦʪʘʤʠ-ʜʦʷʨʘʤʠ çAstronaut A4è ʬʠʨʤʳ 

çLely Industries N.V.è (ʄʘʩʩʣʸʡʩ, ʅʠʜʝʨ-

ʣʘʥʜʳ) ʩʦ ʩʚʦʙʦʜʥʳʤ ʧʨʠʥʮʠʧʦʤ ʜʚʠʞʝ-

ʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʂʦʨʤʣʝʥʠʝ ʢʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤ ʯʘʩʪʠʯʥʦ ʩʤʝʰʘʥʥʳʤ 

ʨʘʮʠʦʥʦʤ ʪʨʠ ʨʘʟʘ ʚ ʩʫʪʢʠ ʠ ʢʦʤʙʠʢʦʨʤʦʤ-

ʢʦʥʮʝʥʪʨʘʪʦʤ ʥʘ ʩʪʘʥʮʠʷʭ ʜʦʝʥʠʷ. 

ʄʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʞʠʚʦʪʥʳʭ ʠʟʫʯʘʣʠ ʥʘ 60 ʢʦʨʦʚʘʭ ʧʝʨʚʦʡ 

ʬʘʟʳ ʣʘʢʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʩʤʝʞʥʳʭ 

ʜʥʝʡ, ʚʩʝʛʦ ʙʳʣʦ ʧʨʦʠʩʩʣʝʜʦʚʘʥʦ 592 ʩʝ-

ʘʥʩʘ ʜʦʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʘʥʘʣʠʟʘ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʠʟ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʜʦʤ 

çTime for Cowsè (çT4Cè) ʬʠʨʤʳ çLely In-

dustries N.V.è (ʄʘʩʩʣʸʡʩ, ʅʠʜʝʨʣʘʥʜʳ). 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 

ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɺʳʯʠʩʣʝʥʠʷ 

ʚʳʧʦʣʥʷʣʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʧʦʤʦʱʴʶ ʦʬʠʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ çMicrosoft Officeè ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ çExcelè (çMicrosoftè, ʉʐɸ). 

Результаты исследований. ʆʜʥʦʡ 

ʠʟ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ ʜʦʝʥʠʷ ʷʚʣʷʝʪʩʷ çʤʦʪʠʚʠʨʦʚʘʥʥʦʝ 

ʜʦʝʥʠʝè, ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʢʦʨʦʚʘ ʧʦ 

ʞʝʣʘʥʠʶ ʦʧʨʝʜʝʣʷʝʪ ʜʣʷ ʩʝʙʷ ʠ ʨʝʘʣʠʟʫʝʪ 

ʚʨʝʤʷ ʠ ʢʨʘʪʥʦʩʪʴ ʜʦʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʷʚʣʷ-

ʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢ-

ʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʦʝʥʠʝʤ, ʜʦʩʪʠʛʘʶʪ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 

ʩʫʪʦʯʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʦʝ-

ʥʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ, ʧʦʢʘʟʘʣ, 

ʯʪʦ ʢʦʨʦʚʳ ʜʦʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨ-

ʥʦ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ (ʈʠʩ. 1). ʆʜʥʘʢʦ ʯʘʱʝ 

ʞʠʚʦʪʥʳʝ ʧʨʠʭʦʜʷʪ ʥʘ ʜʦʠʣʴʥʫʶ ʩʪʘʥʮʠʶ 

ʚ 2-5, 9-10 ʯ ʫʪʨʘ, ʚ 11-13 ʯ ʜʥʷ ʠ ʚ 18-19, 

20-22 ʯ ʚʝʯʝʨʘ. ɺ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʢʦʨʦʚʳ ʧʦʩʝʱʘʶʪ ʜʦ-

ʠʣʴʥʳʡ ʙʦʢʩ ʯʝʨʝʟ 1-2 ʯ ʧʦʩʣʝ ʨʘʟʜʘʯʠ ʯʘ-

ʩʪʠʯʥʦ ʩʤʝʰʘʥʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʨʘʮʠʦʥʘ. 

ʆʯʝʨʝʜʴ ʥʘ ʧʦʩʝʱʝʥʠʝ ʜʦʝʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ 

ʚʦ ʚʨʝʤʷ ʨʘʟʜʘʯʠ ʢʦʨʤʦʩʤʝʩʠ (ʚ 5-6, 10-11 

ʠ ʚ 16-17 ʯ), ʯʪʦ, ʚʠʜʠʤʦ, ʩʚʷʟʘʥʦ ʢʘʢ ʦʪ-

ʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [3] ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʩʥʠʞʝʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʘʷ 

ʨʘʟʜʘʯʘ ʯʘʩʪʠʯʥʦ ʩʤʝʰʘʥʥʦʛʦ ʢʦʨʤʦʚʦʛʦ 

ʨʘʮʠʦʥʘ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʫ ʞʠʚʦʪʥʳʭ 

ʧʦʩʝʱʘʪʴ ʜʦʠʣʴʥʳʡ ʨʦʙʦʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

2,5 ʯ (5,5-8 ʯ). ɼʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʷ ʢʦ-

ʨʦʚ ʫ ʢʦʨʤʦʚʦʛʦ ʩʪʦʣʘ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ, ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ ʪʝʤ, ʯʪʦ ʚʳʜʝʨ-

ʞʘʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʧʨʝʜʳʜʫʱʝʡ ʨʘʟʜʘʯʝʡ ʢʦʨʤʦʩʤʝʩʠ ï 

ʙʦʣʝʝ 12 ʯ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʞʠʚʦʪʥʳʭ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʡ ʢʦ-

ʨʦʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʠ ʨʝʘʣʠ-

ʟʦʚʘʪʴ ʚʨʝʤʷ ʠ ʯʘʩʪʦʪʫ ʜʦʝʥʠʷ. ɸʥʘʣʠʟ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʦʚʦʛʦ ʫʜʦʷ 

(ʈʠʩ. 2) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 9,6 % ʜʦʝʥʠʷ ʨʘʟʦ-

ʚʳʡ ʫʜʦʡ ʥʝ ʧʨʝʚʳʰʘʣ 7 ʢʛ ʤʦʣʦʢʘ, ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʦʪ 7 ʜʦ 14 ʢʛ ʥʘ ʦʜʥʦ ʧʦʩʝʱʝ-

ʥʠʝ ʜʦʠʣʴʥʦʡ ʩʪʘʥʮʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚ    

75,1 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʝʥʠʡ, ʘ ʚ 

15,3 % ʨʘʟʦʚʳʡ ʫʜʦʡ ʢʦʨʦʚ ʧʨʝʚʳʰʘʣ 14 ʢʛ 

ʤʦʣʦʢʘ. ʇʨʠ ʵʪʦʤ ʨʘʟʦʚʳʡ ʫʜʦʡ ʥʘ ʦʜʥʦ 

ʜʦʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 10,8Ñ0,13 ʢʛ 

(Cv=28,9 %, lim 1,7é20,3 ʢʛ). 

ɺʘʞʥʳʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ 

ʜʦʝʥʠʷ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ ʩʚʦʙʦʜʥʦʤ ʧʨʠʥ-

ʮʠʧʝ ʜʚʠʞʝʥʠʠ ʢʦʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ ʯʘ-

ʩʪʳʝ ʧʦʜʭʦʜʳ ʢʦʨʦʚ ʢ ʨʦʙʦʪʫ-ʜʦʷʨʫ ʥʝ ʚʳ-

ʜʝʨʞʘʚʰʠʭ ʤʠʥʠʤʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ 

ʜʦʝʥʠʝʤ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʥʦʛʦ 

ʧʦʜʭʦʜʘ ʩʨʘʟʫ ʧʦʩʣʝ ʜʦʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ 

ʚʦʟʥʠʢʘʶʪ çʭʦʣʦʩʪʳʝè ʧʦʩʝʱʝʥʠʷ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʱʝʥʠʡ ʜʦ-

ʠʣʴʥʦʛʦ ʙʦʢʩʘ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 4,0Ñ0,13 ʨʘʟʘ 

ʚ ʩʫʪʢʠ (Cv=44,6 %). ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʝʱʝʥʠʡ ʜʦʠʣʴʥʦʛʦ ʙʦʢʩʘ ʫʚʝʣʠʯʠʚʘ-

ʣʦʩʴ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʜʦʝʥʠʷ ʩ 

2,1Ñ0,09 ʨʘʟʘ (Cv=16,1 %) ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ 

ʜʦʝʥʠʠ ʜʦ 7,4Ñ0,80 ʨʘʟʘ (Cv=35,7 %) ʧʨʠ 

ʧʷʪʠʢʨʘʪʥʦʤ ʜʦʝʥʠʠ. ʆʜʥʘʢʦ ʢʦʨʦʚʳ ʜʦʠ-

ʣʠʩʴ ʚ ʩʨʝʜʥʝʤ 3,3Ñ0,05 ʨʘʟʘ ʚ ʩʫʪʢʠ 

(Cv=21,9 %). ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʦʝʥʠʡ 
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ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʪʨʝʤ ʚ ʩʫʪʢʠ [1, 10]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʞʠʚʦʪʥʳʭ (60,0 %) ʜʦʠʪʴʩʷ 3 

ʨʘʟʘ ʚ ʩʫʪʢʠ, 24,4 % ʞʠʚʦʪʥʳʭ ï 4 ʨʘʟʘ,  

8,9 % ï 2 ʨʘʟʘ ʠ 6,7 % ʢʦʨʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʜʦʠʪʴʩʷ 5 ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ʉʨʝʜʥʝʩʫʪʦ-

ʯʥʳʡ ʫʜʦʡ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘ-

ʚʠʣ 35,5Ñ0,67 ʢʛ (Cv=25,3 %, lim 13,8é66,1 

ʢʛ), ʧʨʠ ʵʪʦʤ, ʯʝʤ ʚʳʰʝ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ, ʪʝʤ ʯʘʱʝ ʢʦʨʦʚʳ ʧʦʩʝʱʘʶʪ ʜʦ-

ʠʣʴʥʫʶ ʩʪʘʥʮʠʶ. ʊʘʢ, ʢʦʨʦʚʳ ʩʦ ʩʨʝʜʥʝʩʫ-

ʪʦʯʥʳʤ ʫʜʦʝʤ 24,4Ñ1,32 ʢʛ ʜʦʠʣʠʩʴ 2 ʨʘʟʘ 

ʚ ʩʫʪʢʠ, 34,0Ñ0,71 ʢʛ ï 3 ʨʘʟʘ, 40,4Ñ1,40 ʢʛ 

ï 4 ʨʘʟʘ, 45,0Ñ1,72 ʢʛ ï 5 ʨʘʟ. ʀʥʘʯʝ ʧʨʦʷʚ-

ʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʨʘʟʦʚʦʤʫ ʫʜʦʶ, ʪʘʢ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʘʪʥʦʩʪʠ ʜʦʝʥʠʷ, ʨʘʟʦʚʳʡ 

ʫʜʦʡ ʩʥʠʞʘʝʪʩʷ ʩ 12,2Ñ0,52 ʢʛ ʧʨʠ ʧʦʩʝ-

ʱʝʥʠʠ ʩʝʘʥʩʘ ʜʦʝʥʠʷ 2 ʨʘʟʘ ʜʦ 9,0Ñ0,37 ʢʛ 

ʧʨʠ ʯʘʩʪʦʪʝ ʧʦʩʝʱʝʥʠʠ ʜʦʠʣʴʥʦʡ ʩʪʘʥʮʠʠ 

5 ʨʘʟ. ʉʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳ-

ʚʝʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 2,08Ñ0,03 ʢʛ/ʤʠʥ 

(Cv=33,0%, lim 0,29é4,54 ʢʛ/ʤʠʥ), ʦʜʥʘʢʦ 

ʚ ʩʣʝʜʩʪʚʠʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʜʦʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ʩʥʠʞʘʝʪ-

ʩʷ ʩ 2,34Ñ0,12 ʢʛ/ʤʠʥ ʧʨʠ ʜʦʝʥʠʠ 2 ʨʘʟ ʜʦ 

1,91Ñ0,11ʢʛ/ʤʠʥ ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʩʝʘʥʩʘ ʜʦ-

ʝʥʠʷ 5 ʨʘʟ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʫʪʦʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʝʥʠʡ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʦʚʦʛʦ ʫʜʦʷ ʢʦʨʦʚ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦ-

ʢʦʚʳʚʝʜʝʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʦʝʥʠʷ 

ï ʧʨʠʟʥʘʢʠ, ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʩʝʣʝʢʮʠ-

ʦʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩʦ ʩʪʘʜʦʤ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʜʦʠʣʴʥʳʭ ʩʠʩʪʝʤ [2]. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʜʦʠʣʴʥʳʭ ʨʦʙʦʪʦʚ 

ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ ʚʳʤʝʥʠ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ.  

ʇʨʠ ʵʪʦʤ ʨʝʢʦʤʝʥʜʫʶʪ ʨʘʟʜʝʣʷʪʴ 

ʞʠʚʦʪʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʜʦʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ʥʘ: çʦʧʪʠʤʘʣʴ-

ʥʦʝè ï ʚʨʝʤʷ ʜʦʝʥʠʷ 3-6 ʤʠʥ, ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ 2,0-2,5 ʢʛ/ʤʠʥ; 

çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝè ï ʚʨʝʤʷ ʜʦʝʥʠʷ 6-8 

ʤʠʥ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ 1,5-

2,0 ʢʛ/ʤʠʥ; çʧʣʦʭʦʝè ï ʚʨʝʤʷ ʜʦʝʥʠʷ 8-10 

ʤʠʥ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ 1,0-

1,5 ʢʛ/ʤʠʥ; çʦʯʝʥʴ ʧʣʦʭʦʝè ï ʚʨʝʤʷ ʜʦʝʥʠʷ 

10-12 ʤʠʥ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝ-

ʥʠʷ 0,6-1,0 ʢʛ/ʤʠʥ [5]. 

ʇʨʦʚʝʜʝʥʥʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʨʝʤʝʥʠ ʜʦʝʥʠʷ ʠ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʢʦʨʦʚ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ çʦʧʪʠʤʘʣʴʥʦʝè ʟʥʘ-

ʯʝʥʠʷ ʫʢʣʘʜʳʚʘʶʪʩʷ 63,0% ʞʠʚʦʪʥʳʭ, 

ʚʨʝʤʷ ʜʦʝʥʠʷ ï 4,39 ʤʠʥ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ï 2,35 ʢʛ/ʤʠʥ. 26,4 % 

ʢʦʨʦʚ ʧʦʣʫʯʠʣʠ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶè 

ʦʮʝʥʢʫ, ʚʨʝʤʷ ʜʦʝʥʠʷ ï 6,93 ʤʠʥ, ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ï 1,67 ʢʛ/ʤʠʥ, 

çʧʣʦʭʫʶè ï 9,1 % ʞʠʚʦʪʥʳʭ, ʚʨʝʤʷ ʜʦʝʥʠʷ 

ï 8,83 ʤʠʥ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝ-

ʥʠʷ ï 1,49 ʢʛ/ʤʠʥ ʠ çʦʯʝʥʴ ʧʣʦʭʫʶè ʦʮʝʥ-

ʢʫ ʧʦʣʫʯʠʣʠ 9,1 % ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʦʚ c 

ʚʨʝʤʝʥʝʤ ʜʦʝʥʠʷ 10,86 ʤʠʥ ʠ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʴʶ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ï 1,30 ʢʛ/ʤʠʥ. 

Заключение. ʇʨʠ ʜʦʙʨʦʚʦʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʜʦʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʬʦʨʤʠʨʫʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʪʝʨʝʦʪʠʧ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ʏʘʩʪʦʪʘ ʧʦʩʝʱʝ-

ʥʠʡ ʜʦʠʣʴʥʦʡ ʩʪʘʥʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦ-

ʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʵʪʦʤ, ʯʝʤ 

ʚʳʰʝ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʪʝʤ ʯʘʱʝ 

ʢʦʨʦʚʳ ʧʦʩʝʱʘʶʪ ʜʦʠʣʴʥʫʶ ʩʪʘʥʮʠʶ. ʆʙ-

ʨʘʪʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ ʨʘʟʦʚʦʤʫ 

ʫʜʦʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ, 

ʪʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʘʪʥʦʩʪʠ ʜʦʝʥʠʷ ʜʘʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʥʠʞʘʶʪʩʷ.  

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʢʦʨʦʚʳ ʧʨʠʛʦʜʥʳ ʢ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʦ-

ʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ çʦʧʪʠʤʘʣʴ-

ʥʦʝè ʟʥʘʯʝʥʠʷ ʫʢʣʘʜʳʚʘʶʪʩʷ 63,0 % ʞʠ-

ʚʦʪʥʳʭ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝ ʤʝʥʝʝ 70,0 % ʪʘ-

ʢʠʭ ʢʦʨʦʚ. ʇʦʵʪʦʤʫ ʩʝʣʝʢʮʠʷ ʠ ʢʦʤʧʣʝʢʪʦ-

ʚʘʥʠʝ ʩʪʘʜʘ ʞʠʚʦʪʥʳʤʠ ʧʦ ʧʨʠʛʦʜʥʦʩʪʠ ʢ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʦʝʥʠʷ. 
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ʆʎɽʅʂɸ ʊɽʍʅʆʃʆɻʀʏʅʆʉʊʀ ʂʆʈʆɺ ɺ ʋʉʃʆɺʀʗʍ ɼʆɹʈʆɺʆʃʔʅʆɻʆ  

ɼʆɽʅʀʗ 

 

ʐʘʨʠʧʦʚ ɼ.ʈ., ɸʭʤʝʪʦʚ ʊ.ʄ., ʗʢʠʤʦʚ ʆ.ɸ., ɻʘʣʠʤʫʣʣʠʥ ʀ.ʐ. 

ʈʝʟʶʤʝ 

 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʚ ʢʨʝʩʪʴʷʥʩʢʦʤ (ʬʝʨʤʝʨʩʢʦʤ) ʭʦʟʷʡʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʦʙʨʦʚʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʦʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʪʝʯʝʥʠʝ ʩʫ-

ʪʦʢ. ʂʦʨʦʚʳ ʤʦʛʫʪ ʜʦʠʪʴʩʷ, ʢʘʢ ʜʥʝʤ, ʪʘʢ ʠ ʥʦʯʴʶ. ʇʨʠ ʵʪʦʤ ʞʠʚʦʪʥʳʝ ʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ 

ʫʜʦʝʤ 24,4Ñ1,32 ʢʛ ʜʦʠʣʠʩʴ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ, 34,0Ñ0,71 ʢʛ ï 3 ʨʘʟʘ, 40,4Ñ1,40 ʢʛ ï 4 ʨʘʟʘ, 

45,0Ñ1,72 ʢʛ ï 5 ʨʘʟʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʘʪʥʦʩʪʠ ʜʦʝʥʠʷ, ʨʘʟʦʚʳʡ ʫʜʦʡ ʩʥʠʞʘʝʪʩʷ ʩ 12,2Ñ0,52 

ʢʛ ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʩʝʘʥʩʘ ʜʦʝʥʠʷ 2 ʨʘʟʘ ʜʦ 9,0Ñ0,37 ʢʛ ʧʨʠ ʯʘʩʪʦʪʝ ʧʦʩʝʱʝʥʠʠ ʜʦʠʣʴʥʦʡ 

ʩʪʘʥʮʠʠ 5 ʨʘʟ. ʉʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 2,08Ñ0,03 ʢʛ/ʤʠʥ, ʦʜʥʘʢʦ 

ʚ ʩʣʝʜʩʪʚʠʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʜʦʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʩ 

2,34Ñ0,12 ʢʛ/ʤʠʥ ʧʨʠ ʜʦʝʥʠʠ 2 ʨʘʟ ʜʦ 1,91Ñ0,11 ʢʛ/ʤʠʥ ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʩʝʘʥʩʘ ʜʦʝʥʠʷ 5 ʨʘʟ. 

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʢʦʨʦʚʳ ʧʨʠʛʦʜʥʳ ʢ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʦʝʥʠʷ ʠ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʫʢʣʘ-

ʜʳʚʘʶʪʩʷ 63,0 % ʞʠʚʦʪʥʳʭ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʥʝ ʤʝʥʝʝ 70,0 % ʪʘʢʠʭ ʢʦʨʦʚ.  

 

EVALUATION OF ADAPTABILITY OF COWS UNDER CONDITIONS OF VOLUNTARY 

MILKING  

 

Sharipov D.R., Akhmetov T.M., Yakimov O.A., Galimullin I.Sh. 

Summary 

 

The research material was highly productive Holstein cows in the peasant (farmer) economy 

of the Republic of Tatarstan. As a result of the research, the authors noted that the voluntary milk-

ing system contributes to the formation of a certain stereotype of behavioral reactions in animals 

during the day. Cows can be milked both day and night. At the same time, animals with an average 

daily yield of 24.4Ñ1.32 kg were milked 2 times a day, 34.0Ñ0.71 kg ï 3 times, 40.4Ñ1.40 kg ï 4 

times, 45.0Ñ1.72 kg ï 5 times. With an increase in the multiplicity of milking, single milk yield is 

reduced from 12.2Ñ0.52 kg when visiting the milking session 2 times to 9.0Ñ0.37 kg when visiting 

the milking station 5 times. The average intensity of lactation was 2.08Ñ0.03 kg/min, but as a con-

sequence of increasing the frequency of milking, the intensity of lactation is reduced from 

2.34Ñ0.12 kg/min when milking 2 times to 1.91Ñ0.11 kg/min when visiting the milking session 5 

times. However, not all cows are suitable for this system for the duration of milking and the intensi-

ty of lactation, studies have shown that 63.0% of animals fit into the requirements, while the most 

effective work is achieved in the presence of at least 70.0% of such cows.  
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3. ʆʙʲʝʤ ʩʪʘʪʴʠ ʥʝ ʤʝʥʝʝ 5 ʩʪʨʘʥʠʮ, ʚʢʣʶʯʘʷ ʪʘʙʣʠʮʳ, ʩʭʝʤʳ, ʨʠʩʫʥʢʠ ʠ ʩʧʠʩʦʢ ʣʠʪʝ-

ʨʘʪʫʨʳ. ʐʨʠʬʪ Times New Roman 14, ʠʥʪʝʨʚʘʣ ʦʜʠʥʘʨʥʳʡ, ʧʦʣʷ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ 20 ʤʤ.  

4. ɿʘʛʣʘʚʠʝ ʩʪʘʪʴʠ ʜʦʣʞʥʦ ʙʳʪʴ: ʠʥʬʦʨʤʘʪʠʚʥʳʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʦʙʱʝʧʨʠ-

ʥ̫ ʪʳʭ ʩʦʢʨʘʱʝʥʠʡ.  

5. ʊʘʙʣʠʮʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʦʙʦʙʱʝʥʥʳʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʂʦʣʠʯʝʩʪʚʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ (ʥʝ ʙʦʣʝʝ 3 ʨʠʩʫʥʢʦʚ).  

6. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪʩʷ ʝʜʠʥʳʤ ʩʧʠʩʢʦʤ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ: ʩʥʘʯʘʣʘ 

ʠʩʪʦʯʥʠʢʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʟʘʪʝʤ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʠ ʦʬʦʨʤʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 7.0.11-2011.  

7. ʈʝʜʘʢʮʠʷ ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʪʘʪʝʡ. ʉʪʘʪʴʠ, 

ʦʬʦʨʤʣʝʥʥʳʝ ʥʝ ʧʦ ʧʨʘʚʠʣʘʤ, ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ʇʣʘʪʘ ʩ ʘʩʧʠʨʘʥʪʦʚ ʟʘ ʧʫʙʣʠʢʘʮʠʶ ʥʝ 

ʚʟʠʤʘʝʪʩʷ. 

8. ɺʩʝ ʩʪʘʪʴʠ ʧʨʦʚʝʨʷʶʪʩʷ ʚ ʩʠcʪʝʤʝ ɸʥʪʠʧʣʘʛʠʘʪ.ru  

 

ʄʘʪʝʨʠʘʣʳ ʚ ʨʘʩʧʝʯʘʪʘʥʥʦʤ ʚʠʜʝ ʠ ʥʘ ʣʶʙʦʤ ʥʦʩʠʪʝʣʝ ʦʪʧʨʘʚʣʷʪʴ ʧʦ ʘʜʨʝʩʫ: 420029, 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʛ. ʂʘʟʘʥʴ, ʫʣ. ʉʠʙʠʨʩʢʠʡ ʪʨʘʢʪ, 35, ʢʦʤ. 330 ʠʣʠ ʥʘ e-mail: 

uch.zap1883@mail.ru ʊʝʣ. (843) 273-97- 65 

 

ʉʪʦʠʤʦʩʪʴ ʧʫʙʣʠʢʘʮʠʠ - 300 ʨʫʙʣʝʡ ʟʘ ʩʪʨʘʥʠʮʫ. 
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SUBSCRIPTION 

 

Dear readers, doctoral students and postgraduates! 

 

You may subscribe to the journal ñAcademic notes of Kazan state academy of veterinary 

medicine named after N. Baumanò involved into the List of the leading reviewed scientific publica-

tions (State Commission for Academic Degrees and Titles of the Russian Federation) for publishing 

main results of thesis researches for the degree of Candidate and Doctor of Science. 

 

Subscription index in RF “Combined catalogue. Media of Russia.  

Newspapers and journals” – 35487 

 

Adress: 420029, Kazan, Sibirskiy trakt 35, 330 office, e-mail uch.zap1883@mail.ru 

 

 

Requirements to the articles published in journal: 

 

1. For publications of the articles the following documentation package should be provided: 

- text of the article in electronic form (in any media or by e-mail); 

- printed paper copy signed by authors; 

- accompanying letter from organization; 

- reviews (both external and internal); 

- information about author on a separate page (full name, academic degree, post, place of 

work, phone number, e-mail); 

2. Scientific articles are presented according to the following scheme: universal decimal code, 

title of the article, authors, including their academic degree, post and workplace, Keywords (5-7 

words), short presentation of a problem, materials and methods, research results, discussion of re-

sults, conclusion, references (minimum 5 ones), abstract in Russian and English, the content of re-

search should include at least 200-250 words (according to the State Standards 7.9-95 ï 850 sym-

bols of at least 8 lines). 

3. The size of the article is at least 5 pages including tables, schemes, illustrations and refer-

ences, Times New Roman 14-point, single-spaced, 20 mm margins on all sides. 

4. The title should be informative and involve only abbreviations in common use. 

5. The tables should contain just required data and represent constitute generalized and statis-

tically processed materials. The number of graphics should be minimal (at least 3 illustrations). 

6. The references are established in a separate page in alphabetical order: first, reports estab-

lished in Russian, then, of foreign languages, and are composed in accordance with the State Stand-

ards 7.0-11-2011. 

7. Editorial board preserves the right to reduce and edit the texts of the articles. The articles 

composed improperly are not considered. The postgraduate students are not required to pay. 

8. All articles are checked in the system Antiplagiat.ru 

 

The printed materials should be sending to the address: 420029, the Republic of Tatarstan, 

Kazan, Sibirskiy trakt 35, 330 office, or by e-mail uch.zap1883@mail.ru Tel.: (843) 273-97-65. 

 

The cost of publication is 300 rubles per page. 
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