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ʇɸʄʗʊʅʓɽ ɼɸʊʓ ʋʏɽʅʓʍ ɸʂɸɼɽʄʀʀ ɺ 2024 ɻʆɼʋ 

 

170 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ: 

 

ʇʨʦʬʝʩʩʦʨʘ ɻʦʣʴʮʤʘʥʘ ʂʘʨʣʘ ʄʘʪʚʝʝʚʠʯʘ (1854-1922), ʚʳʧʫʩʢʥʠʢʘ ɼʝʨʧʪʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠ ʂʘʟʘʥʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʂʘʟʘʥʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1876-1922), ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ (1886-

1922), ʜʠʨʝʢʪʦʨʘ ʠʥʩʪʠʪʫʪʘ (1905-1908), ʇʦʯʸʪʥʦʛʦ ʯʣʝʥʘ ʂʘʟʘʥʩʢʦʛʦ, ɺʷʪʩʢʦʛʦ, 

ʍʘʨʴʢʦʚʩʢʦʛʦ, ʖʨʴʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʨʘʯʝʡ, ʘʚʪʦʨʘ ʧʝʨʚʦʛʦ ʫʯʝʙʥʠʢʘ 

çʂʨʘʪʢʠʡ ʢʫʨʩ ʯʘʩʪʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʪʝʨʘʧʠʠ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭè. 

 

130 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ: 

 

ʇʨʦʬʝʩʩʦʨʘ ɼʦʤʨʘʯʝʚʘ ɻʝʦʨʛʠʷ ɺʣʘʜʠʤʠʨʦʚʠʯʘ (1894-1957), ʚʳʧʫʩʢʥʠʢʘ ʂʘʟʘʥʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʂʘʟʘʥʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1926-1937 ʠ 1954-1957), ʄʦʩʢʦʚʩʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʘʢʘʜʝʤʠʠ 

(1937-1954), ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʈʉʌʉʈ (1956), ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɺɸʉʍʅʀʃ 

(1955), ʫʯʘʩʪʥʠʢʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʘʚʪʦʨʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʪʝʨʘʧʠʠ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ, ʢʨʫʧʥʦʛʦ ʛʝʤʘʪʦʣʦʛʘ, 

ʘʚʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʠ ʨʝʥʪʛʝʥʦʜʠʘʛʥʦʩʪʠʢʠ. 

 

120 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ: 

 

ʇʨʦʬʝʩʩʦʨʘ ʇʘʚʣʦʚʩʢʦʛʦ ɽʚʛʝʥʠʷ ʅʠʢʘʥʜʨʦʚʠʯʘ (1904-1975), ʚʳʧʫʩʢʥʠʢʘ ʂʘʟʘʥʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʬʠʟʠʦʣʦʛʘ, ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʊʘʪʘʨʩʢʦʡ ɸʉʉʈ (1954), 

ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʬʠʟʠʦʣʦʛʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (1932-1965), ʜʠʨʝʢʪʦʨʘ 

(ʨʝʢʪʦʨʘ) ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1944-1963). 

ʇʨʦʬʝʩʩʦʨʘ ʄʘʢʘʨʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ʉʪʝʧʘʥʦʚʠʯʘ (1904-1971), ʚʳʧʫʩʢʥʠʢʘ ʂʘʟʘʥʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʭʠʨʫʨʛʘ, ʜʦʢʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʫʯʘʩʪʥʠʢʘ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʭʠʨʫʨʛʠʠ ʃʴʚʦʚʩʢʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1945-1950), ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ 

ʭʠʨʫʨʛʠʠ ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1961-1971). 

 

100 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ: 

 

ʇʨʦʬʝʩʩʦʨʘ ɿʘʤʘʨʠʥʘ ʃʴʚʘ ɻʨʠʛʦʨʴʝʚʠʯʘ (1924-2004), ʚʳʧʫʩʢʥʠʢʘ ɺʦʝʥʥʦ-

ʚʝʪʝʨʠʥʘʨʥʦʡ ʘʢʘʜʝʤʠʠ, ʜʦʢʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʊʘʪʘʨʩʢʦʡ 

ɸʉʉʈ, ʈʉʌʉʈ, ʫʯʘʩʪʥʠʢʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʚʦʡʩʢ ʄɺɼ 

ʉʉʉʈ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʜʦʢʪʦʨʘ, ʧʨʦʬʝʩʩʦʨʘ ʉʘʨʘʪʦʚʩʢʦʛʦ ʟʦʦʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1951-

1969), ʧʨʦʬʝʩʩʦʨʘ, ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

(1969-2000), ʯʣʝʥʘ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ ɺɸʂ ʧʨʠ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ (1970-1985), 

ʩʦʘʚʪʦʨʘ ʫʯʝʙʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʙʦʣʝʟʥʷʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʦʚʝʮ ʠ ʢʦʟ. 

ʇʨʦʬʝʩʩʦʨʘ ʉʝʣʠʚʘʥʦʚʦʡ ɸʚʛʫʩʪʠʥ rʉʪʝʧʘʥʦʚʥ r(1924), ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʘ, 

ʜʦʢʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ (1968), ʧʨʦʬʝʩʩʦʨʘ (1970), ʣʘʫʨʝʘʪʘ ʧʨʝʤʠʠ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ 

ʉʉʉʈ (1980). 

ʆʢʦʥʯʠʣʘ ʊʨʦʠʮʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ ʚ 1946 ʛʦʜʫ, ʘʩʧʠʨʘʥʪʫʨʫ ʚ ʄʦʩʢʦʚʩʢʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ. ʈʘʙʦʪʘʣʘ ʩʪʘʨʰʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ 

ʉʠʙʠʨʩʢʦʛʦ ʅʀɺʀ, ʩ 1967 ʛʦʜʘ ʚ ʂʘʟʘʥʩʢʦʤ ʚʝʪʝʨʠʥʘʨʥʦʤ ʠʥʩʪʠʪʫʪʝ ï ʩʪʘʨʰʠʤ ʥʘʫʯʥʳʤ 

ʩʦʪʨʫʜʥʠʢʦʤ, ʟʘʚʝʜʫʶʱʝʡ ʦʪʜʝʣʦʤ ʧʝʨʚʠʯʥʳʭ ʠʩʧʳʪʘʥʠʡ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʭʠʤʠʦʪʝʨʘʧʠʠ, ʩ 1975 ʛʦʜʘ ï ʧʨʦʬʝʩʩʦʨʦʤ ɺʩʝʩʦʶʟʥʦʛʦ ʅʂɺʀ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʄʉʍ ʉʉʉʈ, ʟʘʱʠʪʠʣʘ ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʚ 1950 ʛ. ʜʦʢʪʦʨʩʢʫʶ ï 1968 ʛ. 
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ɼʦʮʝʥʪʘ ʂʫʨʟʠʥʘ ʇʘʚʣʘ ʗʢʦʚʣʝʚʠʯʘ (1924-2008), ʚʳʧʫʩʢʥʠʢʘ ʂʘʟʘʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠʩʪʦʨʠʢʘ, ʢʘʥʜʠʜʘʪʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʫʯʘʩʪʥʠʢʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʳ ʤʘʨʢʩʠʟʤʘ-ʣʝʥʠʥʠʟʤʘ (1952-1994), ʩʝʢʨʝʪʘʨʷ 

ʧʘʨʪʢʦʤʘ ʠʥʩʪʠʪʫʪʘ. 

ɼʦʮʝʥʪʘ ʉʠʪʜʠʢʦʚʘ ʇʝʪʨʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ (1924-1974), ʚʳʧʫʩʢʥʠʢʘ ʂʘʟʘʥʩʢʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʘʛʨʦʥʦʤʘ-ʧʦʣʝʚʦʜʘ, ʢʘʥʜʠʜʘʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪʘ, ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

(1950-1974). 

ɼʦʮʝʥʪʘ ɹʣʘʛʦʜʘʪʩʢʠʭ ɻʝʦʨʛʠʷ ɸʨʪʘʤʦʥʦʚʠʯʘ (1924-2021), ʚʳʧʫʩʢʥʠʢʘ ʂʘʟʘʥʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʘʥʘʪʦʤʘ, ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʡ ʩʪʘʥʮʠʠ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʣʘʙʦʨʘʥʪʘ 

ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ɺʝʣʠʢʦʣʫʢʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, 

ʘʩʩʠʩʪʝʥʪʘ ʠ ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1961-1994). 

ɼʦʮʝʥʪʘ ʇʫʯʢʦʚʩʢʦʡ ʅʘʪʘʣʠʠ ɸʣʝʢʩʘʥʜʨʦʚʥʳ (1924-1985), ʚʳʧʫʩʢʥʠʮʳ ʂʘʟʘʥʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʛʠʩʪʦʣʦʛʘ, ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪʘ, ʜʦʮʝʥʪʘ 

ʢʘʬʝʜʨʳ ʛʠʩʪʦʣʦʛʠʠ ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1949-1981). 

ɸʩʩʠʩʪʝʥʪʘ ʇʨʦʨʚʘʥʘ ʂʦʥʩʪʘʥʪʠʥʘ ʉʪʝʧʘʥʦʚʠʯʘ (1924-2008), ʚʳʧʫʩʢʥʠʢʘ ʂʘʟʘʥʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʛʣʘʚʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʩʦʚʭʦʟʘ çʂʨʘʩʥʳʡ ʆʢʪʷʙʨʴè 

ʅʦʚʦʰʝʰʤʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʪʘʨʩʢʦʡ ɸʉʉʈ, ʤʘʩʪʝʨʘ ʤʷʩʦʢʦʤʙʠʥʘʪʘ, ʘʩʩʠʩʪʝʥʪʘ ʢʘʬʝʜʨʳ 

ʟʦʦʛʠʛʠʝʥʳ ʂʘʟʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (1973-1995). 

 

ʄʘʪʝʨʠʘʣ ʦ ʧʘʤʷʪʥʳʭ ʜʘʪʘʭ ʫʯʝʥʳʭ ʘʢʘʜʝʤʠʠ, ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʧʨʦʬʝʩʩʦʨʦʤ 

ʢʘʬʝʜʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʜʝʣʘ ʅʠʢʠʪʠʥʳʤ ʀ.ʅ. ʠ ʟʘʚʝʜʫʶʱʝʡ ʙʠʙʣʠʦʪʝʢʦʡ 

ʍʘʨʠʩʦʚʦʡ ʏ.ɸ. 
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ɸʅɸʃʀɿ ɹɸʂʊɽʈʀʆʃʆɻʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ɺ ʋʉʃʆɺʀʗʍ 

ʄɽɾʈɸʁʆʅʅʆʁ ɺɽʊɽʈʀʅɸʈʅʆʁ ʃɸɹʆʈɸʊʆʈʀʀ 

 

ɸʙʜʳʨʘʤʘʥʦʚʘ ʊ.ɼ. ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ 

 

ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʢʩ, ʘʚʪʦʢʣʘʚ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʦʩʫʜʘ, ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, 

ʪʝʨʤʦʩʪʘʪ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʘ, ʤʠʢʨʦʩʢʦʧʠʷ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 

Keywords: box, autoclave, laboratory utensils, nutrient media, thermostat, biological 

sample, microscopy, zinc centrifugation 

 

ʆɻɹʋ çʂʘʨʪʘʣʠʥʩʢʘʷ ʤʝʞʨʘʡʦʥʥʘʷ 

ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʦʪʚʝʯʘʝʪ ʚʩʝʤ 

ʩʪʘʥʜʘʨʪʘʤ, ʫʪʚʝʨʞʜʸʥʥʳʤ ʚ ʥʘʰʝʤ 

ʛʦʩʫʜʘʨʩʪʚʝ, ʦʩʥʘʱʝʥʘ ʪʝʭʥʠʯʝʩʢʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʨʘʟʣʠʯʥʳʤʠ 

ʘʥʘʣʠʟʘʪʦʨʘʤʠ, ʪʝʨʤʦʩʪʘʪʘʤʠ, 

ʭʦʣʦʜʠʣʴʥʠʢʘʤʠ ʠ ʪ.ʧ.), ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ɹʦʣʴʰʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʥʳ, ʦʢʘʟʳʚʘʶʪ 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʩʫʪʴ ʨʘʙʦʪʳ 

ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʘʥʦʚʢʝ 

ʜʠʘʛʥʦʟʘ ʥʘ ʪʦ ʠʣʠ ʠʥʦʝ ʟʘʨʘʟʥʦʝ ʠ 

ʥʝʟʘʨʘʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʞʠʚʦʪʥʳʭ [1, 2, 4, 

5], ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ, ʤʦʣʦʢʘ ʠ 

ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [3], 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʦʟʥʠʢʘʶʱʠʤ ʚʦʧʨʦʩʘʤ ʚ 

ʦʙʣʘʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʙʦʣʝʟʥʝʡ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʦʩʪʘʚʠʣʠ ʮʝʣʴ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʜʥʦʡ ʠʟ ʚʝʪʣʘʙʦʨʘʪʦʨʠʡ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ 

ʧʨʠʤʝʥʷʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʚ 

ʣʘʤʠʥʘʨʥʦʤ ʙʦʢʩʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʣʘʩʩ II- ɹɸɺʧ-01-

"ʃʘʤʠʥʘʨ-ʉ" 1,2. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʙʦʣʝʟʥʠ 

ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʚʳʜʝʣʝʥʠʝ ʯʠʩʪʦʡ 

ʢʫʣʴʪʫʨʳ, ʙʠʦʧʨʦʙʘ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʠʤʝʥʷʣʠ ʤʠʢʨʦʩʢʦʧʠʶ ʚ ʪʝʤʥʦʧʦʣʴʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ ʠ ʚ ʦʙʳʯʥʦʤ ʩʚʝʪʦʚʦʤ 

ʤʠʢʨʦʩʢʦʧʝ ʄʠʢʤʝʜ-6. ʇʨʝʧʘʨʘʪʳ ʜʣʷ 

ʤʠʢʨʦʩʢʦʧʠʠ ʛʦʪʦʚʠʣʠ ʥʘ ʧʨʝʜʤʝʪʥʳʭ 

ʩʪʸʢʣʘʭ, ʯʠʩʪʳʭ ʠ ʦʙʝʟʞʠʨʝʥʥʳʭ ʚ ʩʤʝʩʠ 

ʅʠʢʠʬʦʨʦʚʘ. ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʨʝʜ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʦʪʥʫʶ ʷʠʯʥʫʶ ʩʨʝʜʫ 

ʃʝʚʝʥʰʪʝʡʥʘ-ʁʝʥʩʝʥʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʠʟʫʯʠʣʠ 

ʦʪʯʝʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʟʘ 2022 ʛ. ʛʜʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʦʙʣʘʩʪʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çʂʘʨʪʘʣʠʥʩʢʦʡ ʤʝʞʨʘʡʦʥʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠè ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʫʧʠʚʰʝʛʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɿʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ (2022 

ʛʦʜ) ʚ ʚʝʪʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 242 ʧʨʦʙ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʠʣʠ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ ʦʙʣʘʩʪʠ. 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʘʯʠʥʘʣʠ ʩ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ 

ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ, ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʠ 

ʚʳʩʝʚʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʠ ʚ ʟʘʚʝʨʰʝʥʠʠ 

ʧʦʩʪʘʥʦʚʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʳ ʥʘ 

ʨʘʟʥʳʭ ʚʠʜʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

(ʤʳʰʠ, ʢʨʦʣʠʢʠ). 

ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʘ 1 ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʧʦʩʪʫʧʠʣʦ ʙʠʦʤʘʪʝʨʠʘʣʘ ʥʘ 

ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ - 163 ʧʨʦʙ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 67,4 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʩʪʫʧʠʚʰʝʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʛʦʜ, 28 ʧʨʦʙ 

ʤʘʪʝʨʠʘʣʘ ʧʦʩʪʫʧʠʣʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 
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ʪʫʙʝʨʢʫʣʸʟʘ (ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʠ 

ʩʚʠʥʴʠ) ï 11,6%, ʥʘ ʩʘʣʴʤʦʥʝʣʣʸʟ 11 ʧʨʦʙ 

ï 4,5 %, ʧʦ 10 ʧʨʦʙ ʥʘ ʢʦʣʠʙʘʢʪʝʨʠʦʟ ʠ 

ʧʘʩʪʝʨʝʣʣʝʟ ï 4,1 %, ʥʘ ʩʠʙʠʨʩʢʫʶ ʷʟʚʫ 8 

ʧʨʦʙ ï 3,3 %, ʥʘ ʙʨʫʮʝʣʣʸʟ ʠ ʣʠʩʪʝʨʠʦʟ ʧʦ 

4 ʧʨʦʙʳ ï 1,7 %, 2 ʧʨʦʙʳ ʥʘ ʩʪʦʣʙʥʷʢ ï 

0,82 %, ʧʦ 1 ʧʨʦʙʝ ʥʘ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʠ 

ʨʦʞʫ ï 0,41 %, ʚʩʝʛʦ ʧʦʜʚʝʨʛʥʫʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ 242 ʧʨʦʙʳ ʤʘʪʝʨʠʘʣʘ. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʦʪʦʙʨʘʥʥʳʭ 

ʧʨʦʙ ʟʘ 2022 ʛ., % 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ, 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ) ʚʩʝʭ ʧʦʩʪʫʧʠʚʰʠʭ ʧʨʦʙ 

ʧʨʦʚʝʜʝʥʳ ʩʦ 100 % ʦʭʚʘʪʦʤ, ʠʟ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙ ʚ ʯʝʪʳʨʝʭ ʩʣʫʯʘʷʭ 

ʦʙʥʘʨʫʞʝʥ ʚʦʟʙʫʜʠʪʝʣʴ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ 

ʪʝʣʷʪ (ʵʰʝʨʠʭʠʦʟ) ʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ 

ʧʘʩʪʝʨʝʣʣʝʟ. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʝʞʨʘʡʦʥʥʘʷ 

ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʦʚʦʜʠʪ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʠʟ ʭʦʟʷʡʩʪʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʘʢʠʝ 

ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʢʘʢ ʪʫʙʝʨʢʫʣʝʟ, 

ʙʨʫʮʝʣʣʝʟ, ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ, ʧʘʩʪʝʨʝʣʣʝʟ, 

ʙʦʣʝʟʥʠ ʤʦʣʦʜʥʷʢʘ ʠ ʜʨ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʚ 2022 

ʢʘʣʝʥʜʘʨʥʦʤ ʛʦʜʫ ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʚʝʩʪʠ ʩʦʨʦʢ ʜʚʝ ʧʨʦʙʳ 

ʨʘʟʣʠʯʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ, ʠʟ ʥʠʭ 

ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʚ ʯʝʪʳʨʸʭ 

ʧʨʦʙʘʭ ʥʘ ʢʦʣʠʙʘʢʪʝʨʠʦʟ ʠ ʚ ʦʜʥʦʡ ʧʨʦʙʝ 

ʥʘ ʧʘʩʪʝʨʝʣʣʝʟ. 
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ʜʦʢʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ 

ɽʩʶʪʠʥʘ ɸʣʝʢʩʘʥʜʨʘ ɺʘʩʠʣʴʝʚʠʯʘ, 

ʊʨʦʠʮʢ, 31 ʤʘʨʪʘ 2016 ʛʦʜʘ / ʌɻɹʆʋ ɺʆ 

"ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ". ï ʊʨʦʠʮʢ: ʖʞʥʦ-

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, 2016. ï ʉ. 222-225. ï EDN 

WNTKCD.

 

ɸʅɸʃʀɿ ɹɸʂʊɽʈʀʆʃʆɻʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ɺ ʋʉʃʆɺʀʗʍ ʄɽɾʈɸʁʆʅʅʆʁ 

ɺɽʊɽʈʀʅɸʈʅʆʁ ʃɸɹʆʈɸʊʆʈʀʀ 

 

ɸʙʜʳʨʘʤʘʥʦʚʘ ʊ.ɼ. 

ʈʝʟʶʤʝ  

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʘʥʘʣʠʟʝ ʧʨʦʚʝʜʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʜʥʦʡ ʠʟ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ 2022 ʛʦʜ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʫʙʝʨʢʫʣʝʟ, ʙʨʫʮʝʣʣʝʟ, ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟ, ʩʠʙʠʨʩʢʫʶ ʷʟʚʫ, ʧʘʩʪʝʨʝʣʣʝʟ, 

ʣʠʩʪʝʨʠʦʟ, ʩʪʦʣʙʥʷʢ, ʙʦʣʝʟʥʠ ʤʦʣʦʜʥʷʢʘ. 

 

ANALYSIS OF BACTERIOLOGICAL STUDIES IN AN INTERDISTRICT VETERINARY 

LABORATORY 

 

Abdyramanova T.D. 

Summary 

 

The purpose of the research was to analyze the diagnostic studies conducted in one of the 

laboratories of the Chelyabinsk region. 

Based on the veterinary reporting documentation, an analysis of the bacteriological study of 

biological material for 2022 was carried out. The study was conducted for tuberculosis, brucellosis, 

campylobacteriosis, anthrax, pasteurellosis, listeriosis, tetanus, erysipelas, diseases of young 

animals.
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ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀɿʄɽʅɽʅʀʗ ʂʆʈʓ ʅɸɼʇʆʏɽʏʅʀʂʆɺ ɺ ɼʀʅɸʄʀʂɽ 

ʆɾʆɻʆɺʆʁ ʊʈɸɺʄʓ ʂʆɾʀ 

 

ɸʞʠʢʦʚʘ ɸ.ʂ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʉʤʠʨʥʦʚ ɸ.ɺ.2,3 ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ɹʘʰʢʠʥʘ ʆ.ɸ.1 ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʉʘʤʦʪʨʫʝʚʘ ʄ.ɸ.1 ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 
 

1ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠè 
2ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠè 
3çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʬʦʣʦʛʠʷ, ʥʘʜʧʦʯʝʯʥʠʢʠ, ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʳ, ʪʝʨʤʠʯʝʩʢʠʡ 

ʦʞʦʛ, ʧʦʚʨʝʞʜʝʥʥʘʷ ʢʦʞʘ 

Keywords: morphology, adrenal glands, hypothalamic-pituitary-adrenal axis, 

adrenocorticocytes, thermal burn 

 

ʅʘ ʬʦʥʝ ʦʞʦʛʦʚʳʭ ʨʘʥ ʢʦʞʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʚʘʶʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʚʳʟʳʚʘʶʱʠʝ ʥʘʨʫʰʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ ʟʚʝʥʴʷ 

ʧʘʪʦʛʝʥʝʟʘ ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʫʶʪʩʷ 

ʯʝʨʝʟ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʫʶ ʦʩʴ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʩʠʩʪʝʤʳ ʘʜʘʧʪʘʮʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʛʦʤʝʦʩʪʘʟʘ ʷʚʣʷʶʪʩʷ ʥʘʜʧʦʯʝʯʥʠʢʠ, 

ʚʳʩʪʫʧʘʶʱʠʝ ʧʝʨʚʠʯʥʦʡ ʤʠʰʝʥʴʶ 

ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʘ ʧʨʠ ʩʪʨʝʩʩ-

ʨʝʘʢʮʠʠ ʠ ʵʬʬʝʢʪʦʨʦʤ ʩʪʨʝʩʩ-

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [1-4]. ɺ 

ʦʧʦʩʨʝʜʦʚʘʥʠʠ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʩʪʨʝʩʩʦʨʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ 

ʛʣʘʚʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʢʦʨʝ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʠ ʩʪʨʝʩʩʦʨʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ [5].  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʢʘʞʜʦʡ ʟʦʥʳ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʙʦʩʦʙʣʝʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʞʝʣʝʟʠʩʪʳʭ ʢʣʝʪʦʢ, 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʦʝʥʠʝʤ, 

ʢʘʞʜʦʡ ʟʦʥʝ ʢʦʨʳ ʧʨʠʩʫʱʝ ʩʚʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ: ʚ 

ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʝ ʦʙʨʘʟʫʝʪʩʷ ʛʦʨʤʦʥ 

ʘʣʴʜʦʩʪʝʨʦʥ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʚʦʜʥʦ-

ʩʦʣʝʚʦʡ ʦʙʤʝʥ; ʧʫʯʢʦʚʘʷ ʟʦʥʘ ʚʳʜʝʣʷʝʪ 

ʛʦʨʤʦʥ ʢʦʨʪʠʟʦʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʪʨʝʩʩ-

ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ; ʩʝʪʯʘʪʘʷ ʟʦʥʘ 

ʩʝʢʨʝʪʠʨʫʝʪ ʘʥʜʨʦʛʝʥʳ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʩʣʫʞʘʪ 

ʤʘʨʢʝʨʘʤʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

[1, 2, 6, 7]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʞʦʛʦʚʦʛʦ ʬʘʢʪʦʨʘ ʫ 

ʢʨʳʩ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʪʨʝʩʩʦʨʥʦʡ 

ʨʝʘʢʮʠʠ ï ʪʨʝʚʦʛʠ (1ï2-ʝ ʩʫʪʢʠ), 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (4ï7-ʝ ʩʫʪʢʠ) ʠ ʠʩʪʦʱʝʥʠʷ 

(10-ʝ ʩʫʪʢʠ) [1, 2]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʞʦʛʦʚʦʡ 

ʪʨʘʚʤʳ ʢʦʞʠ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʧʝʨʠʦʜʠʟʘʮʠʠ ʦʞʦʛʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʜʦʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩʠʩʪʝʤʥʳʭ 

ʩʨʝʜʩʪʚ ʢʦʨʨʝʢʮʠʠ ʧʦʩʣʝʦʞʦʛʦʚʳʭ 

ʩʦʩʪʦʷʥʠʡ [1-3].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʢʨʳʩ ʚ ʜʠʥʘʤʠʢʝ 

ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʠʩʴ 50 ʥʝʣʠʥʝʡʥʳʭ ʢʨʳʩ-ʩʘʤʮʦʚ, 

ʤʘʩʩʦʡ 200ï230 ʛ. ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʦʣʦʞʝʥʠʷʤ ɽʚʨʦʧʝʡʩʢʦʡ 

ʢʦʥʚʝʥʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ 
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ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ 

ʮʝʣʝʡ (ʉʪʨʘʩʙʫʨʛ, 1986), çʇʨʘʚʠʣ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè ʩʦʛʣʘʩʥʦ 

ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ 1975 ʛ. ʠ ʠʭ 

ʧʝʨʝʩʤʦʪʨʝʥʥʦʤʫ ʚʘʨʠʘʥʪʫ 2000 ʛ., 

ʧʨʠʢʘʟʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ199ʥ ʦʪ 

01.04.2016ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ 

ʥʘʜʣʝʞʘʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠè 

(GLP), ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʤʠʩʩʠʠ ʈʦʩʩʠʡʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʙʠʦʵʪʠʢʝ ʧʨʠ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʦʜʦʙʨʝʥʦ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ 

ʌɻɹʆʋ ɺʆ ɸʩʪʨʘʭʘʥʩʢʠʡ ɻʄʋ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʧʨʦʪʦʢʦʣ ˉ 4 ʦʪ 

21.11.2016 ʛ.). 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʛʨʫʧʧ ʧʦ 10 ʦʩʦʙʝʡ ʚ 

ʢʘʞʜʦʡ. 1-ʷ ʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴ) ʚʢʣʶʯʘʣʘ 

ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. 2-, 3-, 4- ʠ 5-ʶ 

ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʠ ʞʠʚʦʪʥʳʝ, 

ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ ʦʞʦʛʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠ 

ʚʳʚʝʜʝʥʥʳʝ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 2-, 4-, 7- ʠ 

10-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʤʦʜʝʣʠʨʦʚʘʣʠ ʢʦʥʪʘʢʪʥʫʶ ʪʝʨʤʠʯʝʩʢʫʶ 

ʪʨʘʚʤʫ ʚ ʤʝʞʣʦʧʘʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʩʧʠʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʵʬʠʨʥʦʡ ʥʘʨʢʦʪʠʟʘʮʠʠ. ʉʪʨʝʩʩ-

ʨʝʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 

ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʩʪʨʝʩʩʝ. 

ʅʘʜʧʦʯʝʯʥʠʢʠ ʚʳʜʝʣʷʣʠ ʠʟ 

ʦʢʨʫʞʘʶʱʠʭ ʪʢʘʥʝʡ, ʚʟʚʝʰʠʚʘʣʠ ʥʘ 

ʪʦʨʩʠʦʥʥʳʭ ʚʝʩʘʭ. ʅʘʜʧʦʯʝʯʥʠʢʠ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10 % ʟʘʙʫʬʝʨʝʥʥʦʤ 

ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ (ʨʅ 7,4) ʠ 

ʧʦʜʚʝʨʛʘʣʠ ʧʨʦʮʝʜʫʨʝ ʩʪʘʥʜʘʨʪʥʦʡ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ, 

ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʄʘʡʝʨʘ ʠ 

ʵʦʟʠʥʦʤ. ʇʨʦʚʦʜʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ ʚ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ Ĭ400 ʠ Ĭ100 ʮʠʬʨʦʚʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ çɸʣʴʪʘʤʠ ɹʀʆ 8è (ʆʆʆ 

çɸʣʴʪʘʤʠè, ʈʦʩʩʠʷ). ʄʠʢʨʦʬʦʪʦʩʲʝʤʢʫ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʤʝʨʳ 3 

ʄʧʠʢʩ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

Altami Studio 3.4x64/Ink. ɼʣʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ STATISTICA 

Base, ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʨʠʪʝʨʠʶ 

ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ 

ʩ ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤʠ ʩʯʠʪʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩ ʫʨʦʚʥʝʤ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʥʝ ʤʝʥʝʝ 95 % (P<0,05) ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢʨʳʩ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʫʩʣʦʚʠʷʭ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ 

ʥʘʙʣʶʜʘʣʠ ʚʳʨʘʞʝʥʥʫʶ ʛʠʧʝʨʪʨʦʬʠʶ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘ 2-ʝ ʠ 4-ʝ ʩʫʪʢʠ 

ʧʦʩʣʝʦʞʦʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʟʦʥ ʢʦʨʳ ʠ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʵʪʠ ʩʨʦʢʠ (ʊʘʙʣʠʮʘ 

1).

 

ʊʘʙʣʠʮʘ 1 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ (ʤʛ/100 ʛ) ʚ ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ 

ʢʦʞʠ, MÑů 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ 
ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2-ʝ ʩʫʪ 4-ʝ ʩʫʪ 7-ʝ ʩʫʪ 10-ʝ ʩʫʪ 

ʄʘʩʩʘ 

(ʤʛ/100 ʛ) 
15,6Ñ0,9 18,2Ñ0,7** 19,0Ñ0,6***  17Ñ1,2*** 14,5Ñ0,9** 

ʇʨʠʤʝʯʘʥʠʝ: * ïP<0,05; ** ïP<0,01;*** ïP<0,001 ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ ʜʣʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ) 

 

ʂ 7-ʤ ʠ 10-ʤ ʩʫʪʢʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚʝʩʘ 

ʘʜʨʝʥʘʣʦʚʳʭ ʞʝʣʝʟ ʜʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʘʮʠʝʡ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʦʩʣʝʩʪʨʝʩʩʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʠʩʪʦʱʝʥʠʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʣʠʯʠʷ ʚ 

ʤʘʩʩʝ ʦʨʛʘʥʦʚ ʩʚʷʟʘʥʳ ʩ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ 

ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʝʨʪʨʦʬʠʠ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʠ ʜʝʡʩʪʚʠʠ ʦʞʦʛʦʚʦʡ 

ʪʨʘʚʤʳ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʨʝʟʦʚ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ 

(ʠʥʪʘʢʪʥʦʡ) ʛʨʫʧʧʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 
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ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʜʧʦʯʝʯʥʳʝ 

ʞʝʣʝʟʳ ʦʨʛʘʥʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʟʦʥʘ ʢʦʨʳ ʠ ʢʘʧʩʫʣʘ ʩʦʭʨʘʥʝʥʳ, 

ʥʝ ʚʳʷʚʣʝʥʦ ʧʨʠʟʥʘʢʦʚ ʨʘʟʚʦʣʦʢʥʝʥʠʷ. 

ʂʘʧʩʫʣʘ ʩʦʩʪʦʷʣʘ ʠʟ ʫʧʣʦʱʝʥʥʳʭ ʢʣʝʪʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʨʝ. 

ʉʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʥʦʡ ʢʘʧʩʫʣʦʡ ʠ ʫʤʝʨʝʥʥʦ 

ʧʦʣʥʦʢʨʦʚʥʳʤʠ ʢʘʧʠʣʣʷʨʘʤʠ ʚ ʢʦʨʝ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʘʨʝʥʭʠʤʳ 

ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʫʯʢʦʚʦʡ ʟʦʥʦʡ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʩʝʢʨʝʮʠʶ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ. ɺ ʧʫʯʢʦʚʦʡ 

ʟʦʥʝ ʪʷʞʠ ʢʦʨʪʠʢʦʩʪʝʨʦʮʠʪʦʚ ʩʦʭʨʘʥʷʣʠ 

ʯʝʪʢʦʝ ʨʘʜʠʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʂʣʝʪʢʠ 

ʠʤʝʣʠ ʢʫʙʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʘ ʠʭ ʷʜʨʘ ï 

ʦʢʨʫʛʣʫʶ. ʎʠʪʦʧʣʘʟʤʘ ʠʤʝʣʘ ʷʯʝʠʩʪʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʣʠʧʠʜʥʳʭ 

ʚʢʣʶʯʝʥʠʡ. ʅʘʙʣʶʜʘʣʦʩʴ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʥʳʭ ʠ ʩʚʝʪʣʳʭ 

ʢʦʨʪʠʢʦʩʪʝʨʦʮʠʪʦʚ (ʈʠʩʫʥʦʢ 1).

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʨʘ ʥʘʜʧʦʯʝʯʥʠʢʘ ʞʠʚʦʪʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ. ʋʚ. 400. 

 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘ 2-ʝ 

ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʪʠʧʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʢʦʨʪʠʢʦʮʠʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʦʞʦʛʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʘʷ 

ʢʘʧʩʫʣʘ ʠʩʪʦʥʯʘʣʘʩʴ, ʧʦʷʚʣʷʣʠʩʴ ʧʨʠʟʥʘʢʠ 

ʦʪʝʢʘ ʠ ʨʘʟʚʦʣʦʢʥʝʥʠʷ. ʅʘʨʫʰʘʣʘʩʴ 

ʟʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʨʳ: ʢʣʫʙʦʯʢʦʚʘʷ 

ʟʦʥʘ ʙʳʣʘ ʠʩʪʦʥʯʝʥʘ, ʧʫʯʢʦʚʘʷ ʟʦʥʘ ï 

ʫʚʝʣʠʯʝʥʘ, ʚ ʧʦʩʣʝʜʥʝʡ ʥʘʙʣʶʜʘʣʠʩʴ 

ʧʠʢʥʦʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ ʷʜʨʘ ʥʝʢʦʪʦʨʳʭ 

ʵʥʜʦʢʨʠʥʦʮʠʪʦʚ. ʊʷʞʠ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʳʭ 

ʢʣʝʪʦʢ ʧʫʯʢʦʚʦʡ ʟʦʥʳ ʙʳʣʠ ʧʨʦʥʠʟʘʥʳ 

ʢʘʧʠʣʣʷʨʘʤʠ ʩ ʨʝʟʢʦ ʨʘʩʰʠʨʝʥʥʳʤ 

ʧʨʦʩʚʝʪʦʤ ʠ ʧʨʠʟʥʘʢʘʤʠ ʵʨʠʪʨʦʜʠʘʧʝʜʝʟʘ. 

ʉʝʪʯʘʪʘʷ ʟʦʥʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʤʠ ʢʦʨʪʠʢʦʮʠʪʘʤʠ ʩ 

ʥʝʧʦʚʨʝʞʜʝʥʥʳʤʠ ʷʜʨʘʤʠ ʠ ʫʤʝʨʝʥʥʦʡ 

ʚʘʢʫʦʣʠʟʘʮʠʝʡ ʮʠʪʦʧʣʘʟʤʳ. ʇʝʪʝʭʠʘʣʴʥʳʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʙʳʣʠ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʳ ʚ 

ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʢʣʫʙʦʯʢʦʚʦʡ ʠ ʧʫʯʢʦʚʦʡ 

ʟʦʥ. ʅʘʙʣʶʜʘʣʠ ʜʠʘʧʝʜʝʟ ʵʨʠʪʨʦʮʠʪʦʚ ʚ 

ʩʝʪʯʘʪʫʶ ʟʦʥʫ ʠ ʵʨʠʪʨʦʮʠʪʘʨʥʳʡ ʩʪʘʟ. 

ʂʣʝʪʢʠ ʧʫʯʢʦʚʦʡ ʟʦʥʳ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʩʦʩʪʦʷʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɼʘʥʥʘʷ ʢʘʨʪʠʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʝʨʠʦʜʫ 

ʘʜʘʧʪʘʮʠʠ ʚ ʬʘʟʝ ʢʨʘʡʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 

(ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʂʦʨʘ ʥʘʜʧʦʯʝʯʥʠʢʘ ʥʘ 2-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ. ʆʪʝʢ ʠ ʛʠʧʝʨʪʨʦʬʠʷ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ, ʩʪʘʟ ʵʨʠʪʨʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. 400 
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ɼʘʣʴʥʝʡʰʝʝ ʪʝʯʝʥʠʝ ʦʞʦʛʦʚʦʡ ʨʘʥʳ 

ʙʝʟ ʢʦʨʨʝʢʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʝʨʝʭʦʜʫ 

ʩʪʘʜʠʠ ʪʨʝʚʦʛʠ ʚ ʩʪʘʜʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʙʱʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʯʪʦ 

ʥʘʙʣʶʜʘʣʠ ʥʘ 4-ʝ ʠ 7-ʝ ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘ 4-ʝ 

ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʘ ʥʘʙʣʶʜʘʣʠ ʨʝʟʢʦʝ 

ʠʩʪʦʥʯʝʥʠʝ ʠ ʦʪʝʯʥʦʩʪʴ ʢʘʧʩʫʣʳ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʨʘʟʚʦʣʦʢʥʝʥʠʷ. ʂʣʫʙʦʯʢʦʚʘʷ ʟʦʥʘ ʙʳʣʘ 

ʫʤʝʥʴʰʝʥʘ, ʚ ʝʝ ʢʣʝʪʢʘʭ ʦʪʤʝʯʘʣʠ 

ʚʘʢʫʦʣʠʟʘʮʠʶ ʮʠʪʦʧʣʘʟʤʳ. ɺ ʧʫʯʢʦʚʦʡ 

ʟʦʥʝ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠʟʥʘʢʠ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʦʪʝʢʘ, 

ʩʦʧʨʦʚʦʞʜʘʚʰʠʝʩʷ ʛʠʧʝʨʭʨʦʤʠʝʡ 

ʢʣʝʪʦʯʥʳʭ ʷʜʝʨ. ɺ ʩʝʪʯʘʪʦʡ ʟʦʥʝ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʤʝʣʢʦʦʯʘʛʦʚʳʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʠ ʧʨʠʟʥʘʢʠ ʚʘʢʫʦʣʠʟʘʮʠʠ 

ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ (ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʂʦʨʘ ʥʘʜʧʦʯʝʯʥʠʢʘ ʥʘ 4-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ. ʆʪʝʢ ʠ ʚʘʢʫʦʣʠʟʘʮʠʷ 

ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. 400 

 

ʅʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʡ 

ʪʨʘʚʤʳ ʦʪʤʝʯʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʠ ʚʘʢʫʦʣʠʟʘʮʠʶ 

ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʳ 

ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʂʘʧʩʫʣʘ ʙʳʣʘ 

ʠʩʪʦʥʯʝʥʘ ʠ ʫʤʝʨʝʥʥʦ ʦʪʝʯʥʘ. 

ʂʦʨʪʠʢʦʮʠʪʳ ʧʫʯʢʦʚʦʡ ʠ ʩʝʪʯʘʪʦʡ ʟʦʥ 

ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʦʪʝʯʥʦʩʪʠ.  

ʅʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʩʪʨʝʩʩʘ, ʩʧʫʩʪʷ 

10 ʩʫʪʦʢ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʦʞʦʛʘ ʚ ʢʦʨʝ 

ʩʦʭʨʘʥʷʣʠʩʴ ʧʨʠʟʥʘʢʠ ʦʪʝʢʘ. ɺ 

ʧʦʜʢʘʧʩʫʣʴʥʦʡ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʢʣʫʙʦʯʢʘʤʠ 

ʚʳʷʚʣʷʣʠ ʩʢʦʧʣʝʥʠʷ ʤʝʣʢʠʭ ʫʧʣʦʱʝʥʥʳʭ 

ʢʣʝʪʦʢ ʩ ʥʘʯʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʦʨʪʠʢʦʮʠʪʦʚ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʫ ʙʝʣʳʭ ʢʨʳʩ ʚ 

ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ. ʀʩʭʦʜʷ 

ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʪʤʝʯʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʚ 

ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʦʨʥʦʡ ʨʝʘʢʮʠʠ ï 

ʩʪʘʜʠʠ ʪʨʝʚʦʛʠ (1ï2-ʝ ʩʫʪʢʠ) ʠ ʩʪʘʜʠʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʙʱʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ (4ï7-ʝ ʩʫʪʢʠ), 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʨʠʟʥʘʢʘʤʠ ʦʪʝʢʘ ʠ 

ʜʝʩʪʨʫʢʮʠʠ. ʉʦʩʪʦʷʥʠʝ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘ ʬʦʥʝ ʩʪʨʝʩʩʘ ʢ 10-ʤ 

ʩʫʪʢʘʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʨʘʟʚʠʪʠʠ 

ʟʘʱʠʪʥʦ-ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʇʨʠʯʠʥʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʞʦʛʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʣʠʩʴ ʥʘʨʫʰʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʩʝʢʨʝʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ 

ʧʨʦʷʚʣʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʠ ʛʠʧʦʚʦʣʝʤʠʶ. 

ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʦʞʦʛʦʚʦʡ ʨʘʥʳ, ʯʪʦ ʩʚʷʟʘʥʦ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ 

ʦʨʛʘʥʘ ʚ ʵʪʠ ʩʨʦʢʠ. ʊʘʢʞʝ ʵʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʝ ʦʪʝʯʥʦʩʪʠ ʠ 

ʫʩʠʣʝʥʠʝ ʩʝʢʨʝʮʠʠ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʧʠʩʘʥʥʳʤ ʚ ʨʘʙʦʪʝ ɼ.ɿ. 

ɿʘʢʠʨʦʚʘ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
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ʛʠʧʦʢʩʠʠ [3]. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʜʘʥʥʳʝ 

ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʚʳʚʦʜʘʤʠ ʨʘʙʦʪ ʜʨʫʛʠʭ 

ʫʯʝʥʳʭ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʩʪʦʷʥʠʷ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʪʨʘʚʤʝ. 

ɸʢʪʠʚʘʮʠʷ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ ʢʘʢ ʨʝʘʢʮʠʷ 

ʦʨʛʘʥʠʟʤʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʩʪʨʝʩʩʘ ʦʞʦʛʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʦ ʤʥʝʥʠʶ 

ʀ.ɺ. ɼʟʝʚʫʣʴʩʢʦʡ ʩ ʩʦʘʚʪ., 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʨʝ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʞʦʛʘ ʙʳʣʠ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳ, ʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʦʪʤʝʯʘʣʠʩʴ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ 

ʪʨʘʚʤʳ [1, 2]. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʜʨʝʥʘʣʦʚʦʡ 

ʞʝʣʝʟʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʝʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʱʠʪʥʦ-ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʨʝʘʢʮʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ M.M. Swierczynska 

ʩ ʩʦʘʚʪ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ 

ʞʠʚʦʪʥʳʭ ʥʘ ʜʠʝʪʫ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ ʧʨʦʠʩʭʦʜʷʪ 

ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʟʦʥ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ [7]. ʅʘ ʬʦʥʝ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʦʞʦʛʘ ʚʳʷʚʣʝʥʳ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ ʚ ʚʠʜʝ ʧʦʣʥʦʢʨʦʚʠʷ ʠ ʚʳʨʘʞʝʥʥʦʛʦ 

ʩʪʘʟʘ ʚ ʩʠʥʫʩʦʠʜʥʳʭ ʛʝʤʦʢʘʧʠʣʣʷʨʘʭ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʫʯʢʦʚʦʡ ʟʦʥʳ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ [2].  

ɿʘʢʣʶʯʝʥʠʝ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʚ ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ 

ʪʨʘʚʤʳ ʥʦʩʷʪ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʨʠʟʥʘʢʘʤʠ ʦʪʝʢʘ ʠ 

ʜʠʩʪʨʦʬʠʠ ʥʘ ʬʦʥʝ ʚʦʟʥʠʢʰʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʋʤʝʥʴʰʝʥʠʝ ʘʣʴʪʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʦʨʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʢ 10-ʤ ʩʫʪʢʘʤ ʧʦʩʣʝ 

ʦʞʦʛʘ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʩʪʨʝʩʩ-ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʘʢʪʠʚʠʟʘʮʠʠ 

ʟʘʱʠʪʥʦ-ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʚ ʢʦʨʢʦʚʦʤ 

ʚʝʱʝʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʥʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʦʜʪʚʝʨʜʠʣʠ ʩʪʘʜʠʡʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʡ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʫʯʘʩʪʠʝ ʠʭ ʛʦʨʤʦʥʦʚ ʚ ʨʝʛʫʣʷʮʠʠ 

ʥʦʨʤʘʣʴʥʳʭ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ, ʦʢʘʟʳʚʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʚʣʠʷʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʟʘʱʠʪʥʦ-

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʢʨʳʩ ʚ ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʪʝʧʝʥʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʨʘʥʥʠʝ ʩʨʦʢʠ 

ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ (2-7 ʩʫʪʢʠ) ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʟʚʠʪʠʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʮʠʪʦʚ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʚ 

ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʥʦʩʷʪ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʨʠʟʥʘʢʘʤʠ 

ʦʪʝʯʥʦʩʪʠ ʠ ʜʠʩʪʨʦʬʠʠ ʥʘ ʬʦʥʝ ʚʦʟʥʠʢʰʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʂ 10 ʩʫʪʢʘʤ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʢʦʨʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩ-ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʟʘʱʠʪʥʦ-ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ 

ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʨʪʠʢʦʮʠʪʦʚ ʠ ʠʭ ʷʜʝʨ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠʣʝʥʠʠ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʣʠʷʶʱʝʡ ʥʘ ʷʜʝʨʥʳʡ ʘʧʧʘʨʘʪ ʚ 

ʪʝʯʝʥʠʝ ʠʭ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ.  

 

MORPHOLOGICAL CHANGES IN ADRENAL CORTEX OVER TIME OF SKIN BURN 

INJURY 

 

Azhikova A.K., Smirnov A.V., Bashkina O.A., Samotrueva M.A. 

Summary 

 

The purpose of the study was the study of the morphological features of the adrenal cortex 

of rats in the dynamics of burn injury of the skin. Morphological features of the adrenal cortex were 

assessed by the degree of dystrophic changes. In the early stages of the burn injury (2-7 days), the 

development of dystrophic processes of adrenocorticocytes occurred. Morphological changes in the 

cortical matter of the adrenal glands in the dynamics of burn injury are undulating and accompanied 

by signs of swelling and dystrophy against the background of the emerging functional tension. By 

10 days, a decrease in structural transformations in the adrenal cortex was established, which is due 

to a high level of stress-reactivity and activation of protective-adaptive reactions of the cortical 

substance. An increase in the quantitative indicators of corticocytes and their nuclei indicates an 

increase in secretory activity affecting the nuclear apparatus during their cell cycle.
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ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʳʨʘʱʠʚʘʥʠʝ ʙʨʦʡʣʝʨʦʚ ï ʷʚʣʷʝʪʩʷ 

ʚʝʜʫʱʝʡ ʦʪʨʘʩʣʴʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʠ ʚʦʩʧʦʣʥʝʥʠʝ ʤʷʩʥʦʛʦ ʨʳʥʢʘ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʘ ʧʪʠʮʳ ʚʦʟʨʘʩʪʘʝʪ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 40 % ʚ ʤʷʩʥʦʤ ʙʘʣʘʥʩʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʥʘ 

ʜʦʣʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʜʦ 88 % [2, 5].  

ɹʨʦʡʣʝʨʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʪʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʷʩʘ [4, 

6].  

ʉʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ, ʩʥʠʞʘʶʱʝʡ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈʦʩʩʠʠ, 

ʷʚʣʷʶʪʩʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʠ 

ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʙʦʣʝʟʥʠ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʧʪʠʮ ʪʨʝʙʫʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʩ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ ʥʘ ʚʦʟʙʫʜʠʪʝʣʝʡ. ʇʨʠ 

ʵʪʦʤ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʪʝʨʘʧʠʠ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʣʠ ʟʘʤʝʜʣʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʙʦʨʴʙʘ ʩ ʫʞʝ 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʣʝʢʘʨʩʪʚʝʥʥʦ-

ʫʩʪʦʡʯʠʚʦʡ ʤʠʢʨʦʬʣʦʨʦʡ [3]. 

ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʢʦʣʣʦʠʜʥʦʛʦ ʩʝʨʝʙʨʘ, ʪʘʢ ʢʘʢ 

ʵʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʬʦʨʤʘ, 

ʩʦʜʝʨʞʘʱʘʷ ʥʘʥʦʯʘʩʪʠʮʳ ʤʝʪʘʣʣʘ. ʂ ʪʘʢʦʡ 

ʛʨʫʧʧʝ ʧʨʝʧʘʨʘʪʦʚ ʦʪʥʦʩʠʪʩʷ ʧʨʝʧʘʨʘʪ 

ɸʨʛʫʤʠʩʪʠʥ [1].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʠʪʴ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʞʝʣʫʜʢʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ Ross 308 ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ɸʨʛʫʤʠʩʪʠʥ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʢʘʬʝʜʨʝ ʤʦʨʬʦʣʦʛʠʠ, ʧʘʪʦʣʦʛʠʠ, 

ʬʘʨʤʘʮʠʠ ʠ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ 

ʬʘʢʫʣʴʪʝʪʘ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ɹʘʰʢʠʨʩʢʦʛʦ ɻɸʋ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʝʧʘʨʘʪ ɸʨʛʫʤʠʩʪʠʥ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʜʥʳʡ ʢʦʣʣʦʠʜʥʳʡ 

ʨʘʩʪʚʦʨ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 50 ʤʢʛ/ʤʣ ʩʝʨʝʙʨʘ 

ʠ 100 ʤʢʛ/ʤʣ ʭʣʦʨʠʜʘ ʙʝʥʟʠʣʜʠʤʝʪʠʣ[3-

(ʤʠʨʠʩʪʦʠʣʘʤʠʥʦ)-ʧʨʦʧʠʣ]ʘʤʤʦʥʠʷ 

(ʤʠʨʘʤʠʩʪʠʥʘ).  

ɼʣʷ ʦʧʳʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʥʘ ʧʨʠʨʦʩʪ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 2 ʛʨʫʧʧʳ 

ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ (n=35) ʧʦ 

ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ. ʇʪʠʮ 

ʧʨʝʜʦʩʪʘʚʠʣʦ ɸʆ çʊʫʨʙʘʩʣʠʥʩʢʠʝ 

ʙʨʦʡʣʝʨʳè (ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ 

ɹʘʰʢʦʨʪʦʩʪʘʥ). ʆʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ. ʂʦʨʤʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʤ ʢʦʨʤʦʤ ʇʂ-5 (ʩ 1 ʧʦ 14 

ʩʫʪʢʠ ʇʂ-5 ʩʪʘʨʪ, ʩ 14 ʩʫʪʦʢ ï ʇʂ-5 ʨʦʩʪ).  

ʀʩʩʣʝʜʫʝʤʳʡ ʧʨʝʧʘʨʘʪ ʮʳʧʣʷʪʘʤ-

ʙʨʦʡʣʝʨʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʳʧʘʠʚʘʣʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦ. ʎʳʧʣʷʪʘʤ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʧʘʠʚʘʣʠ 

ʢʠʧʷʯʝʥʫʶ ʚʦʜʫ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʘ 

ʜʦʟʠʨʦʚʢʫ ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʟ ʠʥʩʪʨʫʢʮʠʠ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʩ ʧʝʨʝʨʘʩʯʝʪʦʤ ʥʘ 



16  

ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʠ ʞʠʚʫʶ ʤʘʩʩʫ. 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ, ʚ ʩʚʷʟʠ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʫʙʦʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʫʤʝʥʴʰʘʣʠ. 

ɽʞʝʥʝʜʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʣʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʫʙʦʡ. ʆʪʜʝʣʳ ʞʝʣʫʜʢʘ ʠ 

ʢʠʰʝʯʥʠʢʘ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ 

ʛʨʫʜʦʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʧʨʝʧʘʨʠʨʦʚʘʣʠ ʠ 

ʚʟʚʝʰʠʚʘʣʠ.  

ʐʠʨʠʥʫ, ʜʣʠʥʫ ʠ ʚʳʩʦʪʫ 

ʞʝʣʝʟʠʩʪʦʛʦ ʠ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʦʚ 

ʞʝʣʫʜʢʘ, ʘ ʪʘʢʞʝ ʰʠʨʠʥʫ ʢʠʰʝʯʥʠʢʘ 

ʠʟʤʝʨʷʣʠ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʩ ʮʝʥʦʡ 

ʜʝʣʝʥʠʷ 0,05 ʤʤ. ɼʣʠʥʫ ʢʠʰʝʯʥʠʢʘ ʧʪʠʮʳ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʨʥʦʡ ʣʝʥʪʳ ʩ 

ʮʝʥʦʡ ʜʝʣʝʥʠʷ 0,1 ʤʤ.  

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʨʛʘʥʳ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10 %-ʥʦʤ ʨʘʩʪʚʦʨʝ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ, ʦʙʝʟʚʦʞʠʚʘʣʠ ʚ 

ʩʝʨʠʠ ʩʧʠʨʪʦʚ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʉʨʝʟʳ ʛʦʪʦʚʠʣʠ 

ʥʘ ʤʠʢʨʦʪʦʤʝ LEICARM 2145 (ɻʝʨʤʘʥʠʷ), 

ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʧʦ ɺʘʥ-ɻʠʟʦʥʫ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʞʝʣʝʟʠʩʪʦʛʦ ʠ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʦʚ 

ʞʝʣʫʜʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2.

 

ʊʘʙʣʠʮʘ 1ï ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʞʝʣʝʟʠʩʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʛ 

ɺʦʟʨʘʩʪ, ʩʫʪ. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (n=35) ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ(n=35) 

7 1,23Ñ0,33 1,15Ñ0,09 

14 1,70Ñ0,33 1,58Ñ0,06 

21 3,28Ñ0,16 2,59Ñ0,22 

28 4,54Ñ0,30 3,79Ñ0,28 

35 5,75Ñ0,44 5,24Ñ0,47 

42 5,91Ñ0,12* 5,45Ñ0,14 

49 8,10Ñ0,50* 6,78Ñ0,09 

*ʈʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ ʧʨʠ ï ʈÒ0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʛ 

ɺʦʟʨʘʩʪ, ʩʫʪ. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (n=35) ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n=35) 

7 5,06Ñ0,51 5,49Ñ0,55 

14 7,54Ñ0,63 7,31Ñ0,65 

21 16,18Ñ0,78 11,61Ñ0,60 

28 21,47Ñ0,82 13,79Ñ1,63 

35 26,53Ñ0,98 26,55Ñ1,01 

42 28,11Ñ0,95* 25,13Ñ0,85 

49 38,07Ñ1,17* 31,92Ñ1,80 

*ʈʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ ʧʨʠ ï ʈÒ0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʥʘʤʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʘʩʩʘ 

ʞʝʣʝʟʠʩʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʨʘʚʥʦʤʝʨʥʦ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ 

ʤʘʩʩʳ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʫ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʥʘʙʣʶʜʘʣʩʷ ʚ ʧʝʨʠʦʜ ʦʪ 42 ʜʦ 

49-ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʋ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 49 ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ 

ʩʦʩʪʘʚʠʣʘ 8,10 ʛ Ñ 0,50 ʛ, ʯʪʦ ʥʘ 1,32 ʛ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʄʘʩʩʘ 

ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʦʙʦʠʭ ʛʨʫʧʧ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ 

ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʤʘʩʩʘ ʤʳʰʝʯʥʦʛʦ 

ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʰʘʣʘ ʤʘʩʩʫ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 

16,15 % ʠ ʩʦʩʪʘʚʠʣʘ 38,07Ñ1,17 ʛ.

 



17  

ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʤʤ (n=35) 

ɺʦʟʨʘʩʪ, 

ʩʫʪ. 

ɼʣʠʥʘ ɼʠʘʤʝʪʨ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

7 22,66Ñ1,49 15,00Ñ9,20 13,33Ñ1,02 1,00Ñ0,0 

14 22,33Ñ1,24 20,66Ñ2,49 8,00Ñ0,96 12,00Ñ0,81 

21 22,66Ñ1,39 28,33Ñ2,62 14,33Ñ0,47 14,66Ñ0,47 

28 27,66Ñ1,24 29,66Ñ0,94 15,66Ñ0,47 17,00Ñ0,81 

35 34,66Ñ1,86 35,66Ñ1,69 16,33Ñ1,88 16,66Ñ2,05 

42 37,66Ñ0,96* 35,50Ñ0,50 19,00Ñ0,51* 17,00Ñ0,65 

49 46,00Ñ0,75* 43,33Ñ0,76 19,33Ñ1,00* 17,00Ñ0,16 

*ʈʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ ʧʨʠ ʈ Ò0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

 

ʊʘʙʣʠʮʘ 4 ï ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ 

ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʤʤ (n=35) 

ɺʦʟʨʘʩʪ, 

ʩʫʪ. 
ɼʣʠʥʘ ʐʠʨʠʥʘ ɺʳʩʦʪʘ 

ʊʦʣʱʠʥʘ 

ʜʦʨʩʘʣʴʥʦʡ ʠ 

ʚʝʥʪʨʘʣʴʥʦʡ 

ʙʦʢʦʚʦʡ 

ʤʳʰʮʳ 

7 31,33Ñ2,49 28,00Ñ0,00 14,33Ñ1,24 7,93Ñ0,33 

14 31,00Ñ0,81 31,33Ñ1,69 17,66Ñ0,47 8,66Ñ0,47 

21 38,33Ñ2,35* 33,33Ñ1,24* 25,00Ñ0,81* 11,90Ñ0,38* 

28 47,33Ñ0,94* 37,00Ñ1,63* 27,33Ñ0,68* 13,00Ñ0,41* 

35 48,00Ñ1,63* 47,00Ñ0,94* 28,00Ñ0,81* 16,50Ñ0,50* 

42 48,33Ñ1,02* 47,33Ñ0,37* 29,00Ñ0,96* 18,66Ñ0,44* 

49 50,33Ñ0,47* 48,66Ñ1,24* 30,66Ñ0,88* 24,33Ñ0,34* 

*ʈʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ ʧʨʠ ʈ Ò0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

 

ʊʘʙʣʠʮʘ 5 ï ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ 

ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʤʤ (n=35) 

ɺʦʟʨʘʩʪ, 

ʩʫʪ. 
ɼʣʠʥʘ ʐʠʨʠʥʘ ɺʳʩʦʪʘ 

ʊʦʣʱʠʥʘ 

ʜʦʨʩʘʣʴʥʦʡ ʠ 

ʚʝʥʪʨʘʣʴʥʦʡ 

ʙʦʢʦʚʦʡ 

ʤʳʰʮʳ 

7 29,33Ñ3,09 24,66Ñ1,69 13,33Ñ1,69 6,85Ñ0,84 

14 30,00Ñ0,81 25,66Ñ0,94 17,33Ñ0,94 45,00Ñ0,43 

21 29,33Ñ3,10 28,33Ñ1,24 22,66Ñ0,05 10,00Ñ0,64 

28 33,33Ñ1,39 31,66Ñ0,94 25,00Ñ0,55 10,33Ñ1,08 

35 36,00Ñ1,63 32,66Ñ3,85 25,32Ñ0,47 11,66Ñ1,99 

42 38,00Ñ1,00 33,50Ñ1,50 26,50Ñ0,50 12,00Ñ0,30 

49 48,00Ñ0,55 33,90Ñ4,54 26,66Ñ0,99 14,66Ñ1,49 

 

ɼʣʠʥʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ 7 ʧʦ 

21 ʩʫʪʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ, ʠ ʢ 28 ʩʫʪʢʘʤ 

ʥʘʙʣʶʜʘʣʠ ʨʘʚʥʦʤʝʨʥʳʡ ʨʦʩʪ ʜʣʠʥʳ 

ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʅʘ 49 ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʞʝʣʝʟʠʩʪʦʛʦ 

ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʩʦʩʪʘʚʠʣʠ 46,00Ñ0,75 ʤʤ ʠ 

19,33Ñ1,00 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 
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ʧʝʨʠʦʜʘ ʨʦʩʪ ʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʞʝʣʝʟʠʩʪʦʛʦ ʠ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʦʚ 

ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʧʨʦʠʩʭʦʜʠʣ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʣʠʥʝʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʞʝʣʝʟʠʩʪʦʛʦ ʠ 

ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʦʚ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 

ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʦʪ 21 ʜʦ 35-

ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʅʘ 49 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ 

ʣʠʥʝʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

ɼʣʠʥʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʙʦʣʴʰʝ 

ʥʘ 2,33 ʤʤ, ʯʝʤ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʩʪʘʚʠʣʘ 

50,33Ñ0,47 ʤʤ. ʐʠʨʠʥʘ ʞʝʣʝʟʠʩʪʦʛʦ 

ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 48,66Ñ1,24 ʤʤ, ʯʪʦ ʥʘ 

14,74 ʤʤ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ. ɺʳʩʦʪʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʙʳʣʘ 

ʙʦʣʴʰʝ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ï 30,66Ñ0,88 ʤʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʳʩʦʪʦʡ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï 

26,66Ñ0,99 ʤʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʘʭ 1, 2. 

ʈʠʩʫʥʦʢ 1 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ. ɸ ï ʇʨʠʟʥʘʢʠ ʫʤʝʨʝʥʥʦʡ ʜʝʩʢʚʘʤʘʮʠʠ ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ. ɹ ï

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʭ 100, ʭ 200 

 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

ɾʝʣʝʟʠʩʪʳʡ ʵʧʠʪʝʣʠʡ ʧʪʠʮ ʠʤʝʣ ʧʨʠʟʥʘʢʠ 

ʫʤʝʨʝʥʥʦʡ ʜʝʩʢʚʘʤʘʮʠʠ. ɺ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʦʪʦʢʠ 

ʞʝʣʝʟ ʙʳʣʠ ʨʘʩʰʠʨʝʥʳ. ɺ ʧʦʜʩʣʠʟʠʩʪʦʤ 

ʩʣʦʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ ʩʢʦʧʣʝʥʠʷ 

ʣʠʤʬʦʮʠʪʦʚ ʠ ʩʢʦʧʣʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʚʦʣʦʢʦʥ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, 

ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ ɸʨʛʫʤʠʩʪʠʥ, 

ʦʪʣʠʯʘʣʘʩʴ ʪʝʤ, ʯʪʦ ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʩʣʦʡ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʦʜʥʦʩʣʦʡʥʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ 

ʞʝʣʝʟʠʩʪʳʤ ʵʧʠʪʝʣʠʝʤ. ɺ ʦʩʥʦʚʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʞʝʣʝʟʳ ʞʝʣʫʜʢʘ. ʇʨʦʪʦʢʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʞʝʣʝʟ ʞʝʣʫʜʢʘ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ 

ʨʘʩʰʠʨʝʥʳ. ɼʦʣʴʢʠ ʦʪʛʨʘʥʠʯʝʥʳ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʤʝʞʜʦʣʴʢʦʚʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʴʶ. ɺʥʫʪʨʠ ʢʘʞʜʦʡ ʜʦʣʴʢʠ ʥʘʭʦʜʠʣʘʩʴ 

ʩʦʙʠʨʘʪʝʣʴʥʘʷ ʠʣʠ ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʣʦʩʪʴ, 

ʚʳʩʪʣʘʥʥʘʷ ʦʜʥʦʩʣʦʡʥʳʤ ʞʝʣʝʟʠʩʪʳʤ 

ʵʧʠʪʝʣʠʝʤ, ʧʝʨʝʭʦʜʷʱʠʤ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ 

ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʩʣʦʡ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ. 

ʇʨʦʩʚʝʪʳ ʪʨʫʙʯʘʪʳʭ ʞʝʣʝʟ ʙʳʣʠ 

ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʝʥʳ, ʞʝʣʝʟʠʩʪʳʡ 

ʵʧʠʪʝʣʠʡ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʦʜʠʥ ʩʣʦʡ. 

ɺʦʩʧʘʣʠʪʝʣʴʥʦ-ʢʣʝʪʦʯʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ 

ɸ ɹ 
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ʥʝ ʚʳʷʚʣʷʣʘʩʴ. ɺ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ ʥʝ 

ʚʳʷʚʣʷʣʦʩʴ ʷʚʣʝʥʠʡ ʩʪʘʟʘ ʠ ʩʣʘʜʞʘ 

ʵʨʠʪʨʦʮʠʪʦʚ. ʉʦʙʩʪʚʝʥʥʘʷ ʧʣʘʩʪʠʥʢʘ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ 

ʙʳʣʘ ʠʥʬʠʣʴʪʨʠʨʦʚʘʥʘ ʣʠʤʬʦʮʠʪʘʤʠ. 

ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʥʝ ʠʤʝʣʘ ʠʟʤʝʥʝʥʠʡ. 

ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʴʶ, ʧʦʢʨʳʪʦʡ ʤʝʟʦʪʝʣʠʝʤ. 

 

ɸ ɹ 

ɺ ɻ 

ʈʠʩʫʥʦʢ 2 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ. ɸ ï ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʦʤʧʣʝʢʩʘʤʠ ʘʮʠʥʫʩʦʚ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʪʨʫʙʯʘʪʳʤʠ ʞʝʣʝʟʘʤʠ. ɹ ï ʃʠʤʬʦʠʜʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ. ɺ ï 

ʇʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ. ʆʪʩʫʪʩʪʚʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ. ɻ ï 

ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʭ 

100, ʭ 200, ʭ 400 

 

ʂ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʦʨʦʢ 

ʜʝʚʷʪʳʝ ʩʫʪʢʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣʘ ʧʨʠʟʥʘʢʠ 

ʚʦʩʧʘʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʦʩʴ 

ʫʩʠʣʝʥʠʝ ʜʝʩʢʚʘʤʘʮʠʠ ʵʧʠʪʝʣʠʦʮʠʪʦʚ. 

ʆʧʨʝʜʝʣʷʣʠʩʴ ʣʠʤʬʦʠʜʥʳʝ ʩʢʦʧʣʝʥʠʷ 

(ʧʝʡʝʨʦʚʳ ʙʣʷʰʢʠ) ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʛʠʧʝʨʧʣʘʟʠʠ, ʘ ʪʘʢʞʝ ʣʠʤʬʦʠʜʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ. 

ʇʨʦʪʦʢʠ ʞʝʣʝʟ ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʨʘʩʰʠʨʝʥʳ. 

ɺ ʧʦʜʩʣʠʟʠʩʪʦʤ ʩʣʦʝ ʥʘʙʣʶʜʘʣʘʩʴ 

ʣʠʤʬʦʠʜʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ. ɺ ʤʳʰʝʯʥʦʡ 

ʦʙʦʣʦʯʢʝ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʧʨʠʟʥʘʢʠ 

ʚʦʩʧʘʣʝʥʠʷ ʠ ʬʠʙʨʦʟʘ ʥʝ ʚʳʷʚʣʷʣʠʩʴ. 

ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʠʤʝʣʘ ʧʨʠʟʥʘʢʠ 

ʚʦʩʧʘʣʝʥʠʷ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ 

ʩʢʣʘʜʢʠ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʚʦʨʩʠʥʢʠ. 
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ʈʠʩʫʥʦʢ 3 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʦʨʦʢ ʜʝʚʷʪʳʝ ʩʫʪʢʠ. ɸ ï ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʩʢʣʘʜʯʘʪʘʷ, ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʚʦʩʧʘʣʝʥʠʷ. ɹ ï ʃʠʤʬʦʠʜʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʭ 100, ʭ 200 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʦʨʦʢ ʜʝʚʷʪʳʝ ʩʫʪʢʠ. ɸ ï ʉʣʦʞʥʳʝ ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ 

ʘʮʠʥʫʩʦʚ. ɹ ï ʄʳʰʝʯʥʘʷ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʭ 100, ʭ 200 

 

ʋ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʢ ʢʦʥʮʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʢʣʝʪʦʯʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ. 

ʕʧʠʪʝʣʠʘʣʴʥʳʤ ʩʣʦʝʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʷʚʣʷʣʩʷ ʦʜʥʦʩʣʦʡʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʵʧʠʪʝʣʠʡ. ʅʘʙʣʶʜʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ 

ʫʩʠʣʝʥʠʝ ʜʝʩʢʚʘʤʘʮʠʠ ʞʝʣʝʟʠʩʪʦʛʦ 

ʵʧʠʪʝʣʠʷ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʚʝʪʘ ʞʝʣʝʟ. 

ʇʨʦʩʚʝʪʳ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ 

ʩʚʦʙʦʜʥʳʝ, ʷʚʣʝʥʠʷ ʩʪʘʟʘ ʠ ʩʣʘʜʞʘ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʥʠʭ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʃʠʤʬʦʠʜʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʚ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʄʝʞʜʦʣʴʢʦʚʳʝ ʧʨʦʩʣʦʡʢʠ 

ʨʘʩʰʠʨʝʥʳ. ʄʳʰʝʯʥʘʷ ʧʣʘʩʪʠʥʢʘ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʘ. ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʦʝʤ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʧʦʢʨʳʪʘ 

ʤʝʟʦʪʝʣʠʝʤ. 

ɺ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ 

ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʠ, ʯʪʦ 

ʞʝʣʫʜʦʯʥʳʝ ʷʤʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʙʳʣʠ ʥʝʛʣʫʙʦʢʠʤʠ. 

ʂʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʫʤʝʨʝʥʥʦ 

ʨʘʩʰʠʨʝʥʳ, ʧʨʠʟʥʘʢʦʚ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ 

ɸ ɹ 
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ʦʪʝʢʘ, ʩʪʘʟʘ, ʪʨʦʤʙʦʟʘ ʥʝ ʥʘʙʣʶʜʘʣʠ. ɺ ʜʥʦ 

ʞʝʣʫʜʦʯʥʳʭ ʷʤʦʢ ʦʪʢʨʳʚʘʶʪʩʷ ʧʨʦʩʪʳʝ 

ʪʨʫʙʯʘʪʳʝ ʞʝʣʝʟʳ. ʗʜʨʘ ʵʧʠʪʝʣʠʦʮʠʪʦʚ 

ʢʨʫʧʥʳʝ, ʩʚʝʪʣʳʝ, ʮʠʪʦʧʣʘʟʤʘ ʥʝʩʢʦʣʴʢʦ 

ʙʘʟʦʬʠʣʴʥʘ. ʇʨʠʟʥʘʢʦʚ ʦʪʝʢʘ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʥʝʪ. ɺ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʢʣʝʪʦʯʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʦʜʩʣʠʟʠʩʪʳʡ 

ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʂʦʣʣʘʛʝʥʦʚʳʝ 

ʚʦʣʦʢʥʘ ʩʦʙʨʘʥʳ ʚ ʧʣʦʪʥʳʝ ʧʫʯʢʠ, 

ʘʤʦʨʬʥʦʝ ʤʝʞʢʣʝʪʦʯʥʦʝ ʚʝʱʝʩʪʚʦ ʚ 

ʫʤʝʨʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʂʨʦʚʝʥʦʩʥʳʝ 

ʩʦʩʫʜʳ ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʝʥʳ. ɺ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʝ ʣʝʡʦʤʠʦʮʠʪʳ 

ʩʦʙʨʘʥʳ ʚ ʢʣʘʩʪʝʨʳ. ʆʥʠ ʨʘʟʜʝʣʝʥʳ 

ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʩʦ ʩʚʦʙʦʜʥʳʤʠ 

ʧʨʦʩʚʝʪʘʤʠ. ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʦʝʤ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʧʦʢʨʳʪʘ 

ʤʝʟʦʪʝʣʠʝʤ.

 

 
ʈʠʩʫʥʦʢ 5 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ. ɸ ï ʉʪʨʫʢʪʫʨʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ. ɹ ï ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ 

ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ. ɺ ï ʊʨʫʙʯʘʪʳʝ ʞʝʣʝʟʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʭ 100, ʭ 200, ʭ 400. ɻ ï ʂʣʘʩʪʝʨʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʝʡʦʤʠʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ 

 

ʕʧʠʪʝʣʠʘʣʴʥʳʡ ʩʣʦʡ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 

ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣ ʠʟ 

ʦʜʥʦʩʣʦʡʥʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʵʧʠʪʝʣʠʷ. 

ʇʣʘʟʤʦʣʝʤʤʘ ʥʘ ʘʧʠʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʣʝʪʦʢ ʦʙʨʘʟʦʚʳʚʘʣʘ ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʩʪʦʣʙʠʢʦʚ ʢʫʪʠʢʫʣʳ. 

ɹʘʟʘʣʴʥʳʡ ʩʣʦʡ ʩʦʩʪʦʷʣ ʠʟ ʦʜʥʦʛʦ ʨʷʜʘ 

ʢʣʝʪʦʢ. ʉʘʤʳʡ ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʝʨʘʪʠʥʦʠʜʥʳʤ ʧʦʢʨʦʚʦʤ ï 

ʢʫʪʠʢʫʣʦʡ. ʇʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʄʳʰʝʯʥʘʷ 
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ʦʙʦʣʦʯʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʫʯʢʘʤʠ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʦʙʨʘʟʫʶʱʠʭ 

ʩʣʦʠ. ʄʳʰʝʯʥʳʝ ʩʣʦʠ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʨʦʩʣʦʡʢʘʤʠ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʇʨʦʩʚʝʪ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʦʧʫʩʪʦʰʸʥ, ʷʚʣʝʥʠʡ 

ʩʪʘʟʘ ʥʝʪ. ʇʝʨʠʚʘʩʢʫʣʷʨʥʳʝ ʟʦʥʳ ʙʝʟ 

ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʨʠʟʥʘʢʦʚ ʫʩʠʣʝʥʠʷ 

ʬʠʙʨʦʟʠʨʦʚʘʥʠʷ ʩʪʨʦʤʳ ʩʪʝʥʢʠ ʞʝʣʫʜʢʘ 

ʥʝʪ. ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʩʦʩʪʦʷʣʘ ʠʟ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʤʝʟʦʪʝʣʠʷ. 

ɸ ɹ 

ɺ ɻ 
ʈʠʩʫʥʦʢ 6 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ. ɸ ï ʉʪʝʥʢʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ. ɹ ï ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 

ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ. ʇʨʦʥʠʟʳʚʘʥʠʝ ʩʪʦʣʙʠʢʘʤʠ ʢʫʪʠʢʫʣʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʭ100, ʭ200, ʭ400. ɺ, ɻ ï ʉʣʦʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʨʘʟʜʝʣʝʥʥʳʝ 

ʧʨʦʩʣʦʡʢʘʤʠ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʤʳʰʝʯʥʦʤ ʞʝʣʫʜʢʝ. ɺ ï ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ɻ ï ʆʢʨʘʩʢʘ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ 

 

ʂ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʦʨʦʢ 

ʜʝʚʷʪʳʝ ʩʫʪʢʠ ʩʦʩʪʦʷʥʠʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʙʝʟ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʨʦʚʝʥʦʩʥʳʝ 

ʩʦʩʫʜʳ ʥʝ ʨʘʩʰʠʨʝʥʳ. ʗʚʣʝʥʠʡ ʩʪʘʟʘ ʚ ʥʠʭ 

ʥʝ ʚʳʷʚʣʝʥʦ. ɺʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. ʕʧʠʪʝʣʠʦʮʠʪʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʠʥ ʩʣʦʡ, ʠʭ ʮʠʪʦʧʣʘʟʤʘ 

ʙʘʟʦʬʠʣʴʥʘ. ʇʨʠʟʥʘʢʦʚ ʦʪʝʢʘ ʩʪʨʦʤʳ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. ʇʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʂʦʣʣʘʛʝʥʦʚʳʝ 

ʚʦʣʦʢʥʘ ʚ ʥʸʤ ʩʦʙʨʘʥʳ ʚ ʧʣʦʪʥʳʝ ʧʫʯʢʠ, 

ʤʝʞʜʫ ʚʦʣʦʢʥʘʤʠ ʥʘʭʦʜʠʣʦʩʴ ʫʤʝʨʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʤʦʨʬʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʥʝ ʨʘʩʰʠʨʝʥʳ, 

ʷʚʣʝʥʠʡ ʩʪʘʟʘ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʥʠʭ ʥʝ ʚʳʷʚʣʝʥʦ. ɺ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʝ ʣʝʡʦʤʠʦʮʠʪʳ 

ʩʦʙʨʘʥʳ ʚ ʢʣʘʩʪʝʨʳ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ 

ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʩʦʜʝʨʞʘʱʠʤʠ 
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ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʩʦ ʩʚʦʙʦʜʥʳʤʠ 

ʧʨʦʩʚʝʪʘʤʠ. ʇʝʨʠʚʘʩʢʫʣʷʨʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʦʪʝʢʘ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʣʦʝʤ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʧʦʢʨʳʪʘ 

ʤʝʟʦʪʝʣʠʝʤ. 

ɸ ɹ 

 

 

 

 

 

 

 

 

 

 

 

 

ɺ 

ʈʠʩʫʥʦʢ 7 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʦʨʦʢ ʜʝʚʷʪʳʝ ʩʫʪʢʠ. ɸ ï ʊʨʫʙʯʘʪʳʝ ʞʝʣʝʟʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʤʳʰʝʯʥʦʛʦ 

ʞʝʣʫʜʢʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʭ100, ʭ200. ɹ, ɺ ï ʉʦʩʪʦʷʥʠʝ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ. ɹ ï ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ɺ ï 

ʆʢʨʘʩʢʘ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ 

ɸ ɹ 

ʈʠʩʫʥʦʢ 8 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʦʨʦʢ ʜʝʚʷʪʳʝ ʩʫʪʢʠ. ʇʨʠʟʥʘʢʠ ʟʝʨʥʠʩʪʦʡ ʜʠʩʪʨʦʬʠʠ. ɸ ï ʦʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʭ100. ɹ ï ʆʢʨʘʩʢʘ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ, ʫʚʝʣʠʯʝʥʠʝ ʭ100 
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ʋ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʦʨʦʢ ʜʝʚʷʪʳʝ ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʠ 

ʧʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ 

ʙʳʣʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʘʣʴʪʝʨʘʮʠʠ. ɺ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʝ ʦʙʥʘʨʫʞʠʣʠ 

ʟʝʨʥʠʩʪʫʶ ʜʠʩʪʨʦʬʠʶ ʛʣʘʜʢʠʭ ʤʳʰʝʯʥʳʭ 

ʢʣʝʪʦʢ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ 

ʞʠʨʦʚʫʶ ʜʠʩʪʨʦʬʠʶ, ʤʝʞʫʪʦʯʥʳʡ ʦʪʝʢ. 

ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʬʠʙʨʦʟʥʦʡ ʦʙʦʣʦʯʢʦʡ ʩ ʫʪʦʣʱʝʥʥʳʤʠ 

ʢʦʣʣʘʛʝʥʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʠ ʤʝʟʦʪʝʣʠʝʤ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʞʝʣʫʜʢʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʣʠʥʝʡʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʞʝʣʝʟʠʩʪʦʛʦ ʠ ʤʳʰʝʯʥʦʛʦ 

ʦʪʜʝʣʦʚ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 

ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʦʪ 21 ʜʦ 35-

ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʋ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʦʨʦʢ ʜʝʚʷʪʳʝ ʩʫʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʘ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ 

ʩʦʩʪʘʚʠʣʘ 8,10Ñ0,50 ʛ, ʯʪʦ ʥʘ 1,32 ʛ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  

ʄʘʩʩʘ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢ ʢʦʥʮʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 6,15 ʛ ʠ 

ʩʦʩʪʘʚʠʣʘ 38,07Ñ1,17 ʛ. 

ʂ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʣʠʥʝʡʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ, 

ʯʝʤ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ.  

ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʫʤʝʨʝʥʥʦʡ ʵʢʩʩʫʜʘʪʠʚʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʝʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ 

ʧʦʷʚʣʝʥʠʝʤ ʚʳʨʦʩʪʦʚ, ʥʘʧʦʤʠʥʘʶʱʠʭ 

ʚʦʨʩʠʥʢʠ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʣʠʤʬʦʠʜʥʳʝ 

ʩʢʦʧʣʝʥʠʷ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʠʧʝʨʪʨʦʬʠʠ, 

ʣʠʤʬʦʠʜʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʠ, ʜʝʩʢʚʘʤʘʮʠʷ ʵʧʠʪʝʣʠʦʮʠʪʦʚ. ɺ 

ʧʦʜʩʣʠʟʠʩʪʦʤ ʩʣʦʝ ʥʘʙʣʶʜʘʣʘʩʴ 

ʣʠʤʬʦʠʜʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ. ʋ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʞʝʣʝʟʠʩʪʦʛʦ 

ʞʝʣʫʜʢʘ ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʦʪʩʫʪʩʪʚʠʝʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʠ ʦʧʪʠʤʘʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʩʪʨʫʢʪʫʨ. 

ʂ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʦʨʦʢ 

ʜʝʚʷʪʳʝ ʩʫʪʢʠ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 

ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʙʝʟ 

ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. ʂʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ 

ʥʝ ʨʘʩʰʠʨʝʥʳ. ʗʚʣʝʥʠʡ ʩʪʘʟʘ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʋ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘʧʨʦʪʠʚ ʦʙʥʘʨʫʞʠʣʠ 

ʚ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʝ ʙʝʣʢʦʚʦ-ʞʠʨʦʚʫʶ 

ʜʠʩʪʨʦʬʠʶ ʛʣʘʜʢʠʭ ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʧʦ 

ʪʠʧʫ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ, ʞʠʨʦʚʫʶ 

ʜʠʩʪʨʦʬʠʶ, ʤʝʞʫʪʦʯʥʳʡ ʦʪʝʢ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʝʧʘʨʘʪʘ ɸʨʛʫʤʠʩʪʠʥ ʚ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʜʦʟʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʞʝʣʫʜʢʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ Ross 308. 
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ʚʳʟʳʚʘʝʪ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

 

MORPHOMETRIC AND HISTOLOGICAL CHARACTERISTICS OF THE STOMACH OF 

BROILER CHICKENS AGAINST THE BACKGROUND OF THE USE OF THE DRUG 

ARGUMISTIN 

 

Akhmarova K.V., Bazekin G.V., Dolinin I.R., Skovorodin E.N. 

Summary 

 

The paper presents experimental data on the effect of Argumistin on the morphometric and 

histological characteristics of the stomach of broiler chickens of the Ross-308 cross. It was found 

that the use of Argumistin in the recommended dose has a beneficial effect on the morphometric 

parameters of the stomach and does not cause destructive and inflammatory changes. 
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ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʞʠʟʥʠ ʢʦʨʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,5-3 ʣʘʢʪʘʮʠʠ, 

ʘ ʚʳʭʦʜ ʧʨʠʧʣʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 75-78 %. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʦʝ 

ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʙʦʣʝʟʥʝʡ 

ʦʨʛʘʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʧʨʝʜʨʦʜʦʚʦʡ, ʨʦʜʦʚʦʡ ʠ 

ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜʳ [1, 3, 6, 9]. ʉʨʝʜʠ 

ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ 

ʥʝʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʫ ʢʦʨʦʚ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʟʘʜʝʨʞʘʥʠʝ 

ʧʦʩʣʝʜʘ, ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 5-20 % ʦʪ ʯʠʩʣʘ 

ʦʪʝʣʦʚ [5, 7]. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʫʜʣʠʥʝʥʠʶ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ, 

ʩʥʠʞʝʥʠʶ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʥʘ 17-40 %, 

ʫʤʝʥʴʰʝʥʠʶ ʚʳʭʦʜʘ ʧʨʠʧʣʦʜʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 12-18 % ʠ ʧʝʨʝʭʦʜʫ ʚ 

ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ [4, 6]. ɺ ʢʘʯʝʩʪʚʝ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʪʝʨʘʧʠʠ 

ʧʨʠ ʟʘʜʝʨʞʘʥʠʠ ʧʦʩʣʝʜʘ, ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʧʨʦʩʳ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʝʪʝʨʠʥʘʨʠʠ [9-12]. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʠ 

ʩʨʝʜʩʪʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ [5, 8, 2], ʪʘʢ ʢʘʢ 

ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʦʧʠʩʘʥʥʦʝ, ʧʝʨʝʜ 

ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ, ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ 

ʢʦʨʦʚ ʩ ʟʘʜʝʨʞʘʥʠʝʤ ʧʦʩʣʝʜʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 

ʆʆʆ çʉʇ ɸʰʢʘʜʘʨʩʢʠʡè ʄʝʣʝʫʟʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʦʜʥʠʤ 

ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʛʦ, 

ʷʚʣʷʝʪʩʷ ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ. ʇʝʨʝʜ 

ʥʘʯʘʣʦʤ ʧʦʜʙʦʨʘ ʛʨʫʧʧ ʙʳʣʠ ʩʦʙʨʘʥʳ 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʦʚʝʜʝʥʦ 

ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʧʫʪʝʤ ʦʩʤʦʪʨʘ 

ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʠ ʨʝʢʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʣʠʩʴ 15 ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ 

ʚʦʟʨʘʩʪʝ 3 ʣʝʪ, ʤʘʩʩʦʡ ʪʝʣʘ 600-760 ʢʛ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʨʫʧʧ ʫʯʠʪʳʚʘʣʠ: ʚʨʝʤʷ 

ʦʪʝʣʘ, ʤʘʩʩʫ ʪʝʣʘ, ʧʦʢʘʟʘʪʝʣʴ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ 

ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. ʂʦʨʦʚ ʩʦʜʝʨʞʘʣʠ 

ʥʘ ʦʩʥʦʚʥʦʤ ʨʘʮʠʦʥʝ ʜʣʷ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʨʘʮʠʦʥ 

ʚʭʦʜʠʣ ʤʦʥʦʢʦʨʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʩʧʨʠʚʷʟʥʦʝ ʛʨʫʧʧʦʚʦʝ ʥʘ ʩʦʣʦʤʝʥʥʦʡ 

ʩʤʝʥʷʝʤʦʡ ʧʦʜʩʪʠʣʢʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦ ʪʠʧʫ 

ʧʘʨ-ʘʥʘʣʦʛʦʚ 3 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ 2-ʭ ʩʫʪʢʘʭ ʧʦʩʣʝʨʦʜʦʚʦʛʦ 

ʧʝʨʠʦʜʘ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ ï ʢʦʥʪʨʦʣʴʥʘʷ, 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʩ ʦʪʜʝʣʠʚʰʠʤʩʷ 

ʧʦʩʣʝʜʦʤ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ 

ʧʝʨʠʦʜʝ (n=5), ʚʪʦʨʘʷ (n=5) ʠ ʪʨʝʪʴʷ (n=5) 

ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ï ʢʦʨʦʚʳ ʩ ʟʘʜʝʨʞʘʥʠʝʤ 
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ʧʦʩʣʝʜʘ. ʇʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʤ 

ʛʨʫʧʧʘʤ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʭʝʤʳ ʪʝʨʘʧʠʠ.  

ʇʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

ʚʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 5-ʪʠ ʩʫʪʦʢ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ 

çʎʝʬʪʠʦʤʠʢè ʧʦʜʢʦʞʥʦ ʚ ʜʦʟʝ 10 ʤʣ, 

ʦʙʱʝʫʢʨʝʧʣʷʶʱʠʡ ʧʨʝʧʘʨʘʪ çɹʫʪʦʬʘʥ 

100è ʧʦʜʢʦʞʥʦ ʚ ʜʦʟʝ 20 ʤʣ, ʧʨʝʧʘʨʘʪ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʩʦʢʨʘʱʝʥʠʡ ʤʳʰʮ ʤʘʪʢʠ ʚ 

ʪʝʯʝʥʠʝ 2 ʩʫʪʦʢ çʋʪʝʨʦʪʦʥè 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 20 ʤʣ. ɺʦ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʝ ʞʝ ʧʨʝʧʘʨʘʪʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

çʋʪʝʨʦʪʦʥè, ʚʤʝʩʪʦ ʥʝʛʦ ʞʠʚʦʪʥʳʤ 

ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʳʡ 

ʨʝʢʪʘʣʴʥʳʡ ʤʘʩʩʘʞ ʧʦ 3-5 ʤʠʥʫʪ ʚ ʪʝʯʝʥʠʝ 

5-ʪʠ ʩʫʪʦʢ. ʇʝʨʚʦʡ ʛʨʫʧʧʝ (ʢʦʥʪʨʦʣʴʥʘʷ) 

ʣʝʯʝʥʠʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ɺʩʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʝʞʝʜʥʝʚʥʦʤʫ ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʝʜʦʚʘʥʠʶ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʣʠ ʦʩʤʦʪʨ, 

ʪʝʨʤʦʤʝʪʨʠʷ, ʠʟʤʝʨʝʥʠʝ ʧʫʣʴʩʘ ʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ 

ʨʫʙʮʦʚʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʦʮʝʥʢʘ ʦʙʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʠʱʝʚʦʡ 

ʚʦʟʙʫʜʠʤʦʩʪʠ, ʠ ʨʝʢʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʇʨʠ ʨʝʢʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʣʠ 

ʨʘʟʤʝʨ, ʧʦʣʦʞʝʥʠʝ, ʥʘʣʠʯʠʝ ʬʣʶʢʪʫʘʮʠʠ, 

ʙʦʣʝʟʥʝʥʥʦʩʪʠ, ʩʦʩʪʦʷʥʠʝ ʤʘʪʢʠ, ʠ ʪʦʥʫʩ 

ʝʝ ʩʪʝʥʦʢ. ɺ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʘʧʧʘʨʘʪʦʤ DRAMINSKI iScan 2. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʦʧʳʪʘ, ʜʣʷ 

ʵʪʦʛʦ ʙʨʘʣʠ ʢʨʦʚʴ ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʚʣʘʛʘʣʠʱʥʫʶ ʩʣʠʟʴ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʤʠʢʨʦʬʣʦʨʳ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʪ 

ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ URIT-800 Vet. ɹʠʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʪʘʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ: ʦʙʱʠʡ ʙʝʣʦʢ, ʢʘʣʴʮʠʡ, 

ʬʦʩʬʦʨ, ʛʣʶʢʦʟʘ. ʂʨʦʚʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʨʘʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ 

ʧʝʨʝʜ ʢʦʨʤʣʝʥʠʝʤ, ʫ ʢʦʨʦʚ ʚ 

ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʠ ʧʨʠ ʟʘʜʝʨʞʘʥʠʠ 

ʧʦʩʣʝʜʘ ʜʦ ʠ ʥʘ 6-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. 

ɺʣʘʛʘʣʠʱʥʘʷ ʩʣʠʟʴ ʦʪʙʠʨʘʣʘʩʴ ʪʘʢʞʝ 

ʫʪʨʦʤ ʧʨʠ ʧʦʤʦʱʠ ʪʫʧʬʝʨ ʟʦʥʜ-ʪʘʤʧʦʥʘ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʠʣʠ ʦʙʨʘʙʦʪʢʫ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ ʩʪʝʨʠʣʴʥʳʤ ʪʘʤʧʦʥʦʤ, ʜʘʣʝʝ 

ʣʝʚʦʡ ʨʫʢʦʡ ʚ ʨʝʟʠʥʦʚʦʡ ʧʝʨʯʘʪʢʝ 

ʨʘʟʜʚʠʛʘʣʠ ʧʦʣʦʚʳʝ ʛʫʙʳ, ʘ ʧʨʘʚʦʡ 

ʚʚʦʜʠʣʠ ʚʦ ʚʣʘʛʘʣʠʱʝ ʟʦʥʜ-ʪʘʤʧʦʥ. 

ʆʙʨʘʟʮʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʤʘʟʢʦʚ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ 

ʄʝʣʝʫʟʦʚʩʢʠʡ ʬʠʣʠʘʣ ɻɹʋ ɹʘʰʢʠʨʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʩ 

ʟʘʜʝʨʞʘʥʠʝʤ ʧʦʩʣʝʜʘ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ 

ʟʘʧʠʩʝʡ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʞʫʨʥʘʣʘ ʧʨʠʝʤʘ 

ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ. ɸʥʘʣʠʟ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʠʢ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʩ ʟʘʜʝʨʞʘʥʠʝʤ 

ʧʦʩʣʝʜʘ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩ 

ʬʝʚʨʘʣʷ ʧʦ ʤʘʨʪ 19-25 %, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ, ʤʘʩʩʦʚʳʤʠ ʦʪʝʣʘʤʠ, 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʢʦʨʤʣʝʥʠʝʤ, 

ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʩʫʪʦʢ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ 

ʥʝ ʦʪʤʝʯʘʣʦʩʴ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʤʝʞʘʣʘʩʴ 

ʩ 37,7 ʜʦ 38,5 Áʉ, ʧʫʣʴʩ ʚʘʨʴʠʨʦʚʘʣ ʤʝʞʜʫ 

58-68 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ, ʯʘʩʪʦʪʘ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 18 

ʜʦ 24 ʚ ʤʠʥʫʪʫ, ʢʦʣʠʯʝʩʪʚʦ ʨʫʙʮʦʚʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʚʩʝʛʜʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ï ʦʪ 8 ʜʦ 12 ʚ 

ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ.  

ɺ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 3-ʠ 

ʩʫʪʢʠ ʣʝʯʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʫʭʫʜʰʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʫ ʦʜʥʦʡ ʢʦʨʦʚʳ. ɺ ʧʦʩʣʝʜʥʠʡ 

ʜʝʥʴ ʣʝʯʝʥʠʷ ʫ ʢʦʨʦʚʳ ʥʘʙʣʶʜʘʣʠ 

ʦʪʜʝʣʝʥʠʝ ʧʦʩʣʝʜʘ, ʥʦ ʝʝ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʙʳʣʦ ʙʝʟ ʫʣʫʯʰʝʥʠʡ. ʅʘ 4-ʝ ʩʫʪʢʠ ʙʳʣʠ 

ʟʘʤʝʪʥʳ ʥʝʙʦʣʴʰʠʝ ʫʣʫʯʰʝʥʠʷ ʦʙʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʠʱʝʚʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ. ʋ ʯʝʪʳʨʝʭ 

ʞʠʚʦʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʣʘ 38,9-

39,5 Áʉ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 72-

92 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ, 24-36 ʜʳʭʘʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʨʫʙʮʦʚʳʭ 

ʩʦʢʨʘʱʝʥʠʡ 7-9 ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʦʩʣʝ 

ʢʦʨʤʣʝʥʠʷ, ʦʜʥʘʢʦ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʘ ʥʠʞʥʝʡ 
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ʛʨʘʥʠʮʝ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 3-ʠ 

ʩʫʪʢʠ ʣʝʯʝʥʠʷ ʫ ʧʷʪʠ ʢʦʨʦʚ ʦʪʤʝʯʘʣʦʩʴ 

ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʝʨʝʤʝʞʘʣʘʩʴ ʩ 37,7 ʜʦ 38,5 Áʉ, ʧʫʣʴʩ 

ʚʘʨʴʠʨʦʚʘʣ ʤʝʞʜʫ 57-68 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ, 

ʯʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 

ʦʪ 16 ʜʦ 24 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ, ʢʦʣʠʯʝʩʪʚʦ 

ʨʫʙʮʦʚʳʭ ʩʦʢʨʘʱʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 8 ʜʦ 12 ʚ ʪʝʯʝʥʠʝ 

5 ʤʠʥʫʪ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ. ʋ ʦʜʥʦʡ ʢʦʨʦʚʳ 

ʧʦʩʣʝʜ ʦʪʜʝʣʠʣʩʷ ʚʦ ʚʨʝʤʷ ʨʝʢʪʘʣʴʥʦʛʦ 

ʤʘʩʩʘʞʘ ʥʘ 4-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ, ʚʳʜʝʣʷʣʩʷ ʙʫʨʳʡ ʵʢʩʩʫʜʘʪ ʩ 

ʨʝʟʢʠʤ ʥʝʧʨʠʷʪʥʳʤ ʟʘʧʘʭʦʤ. ʊʘʢʞʝ ʥʘ 4-ʝ 

ʩʫʪʢʠ ʣʝʯʝʥʠʷ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ 

ʧʨʦʜʦʣʞʠʣʦ ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʘʪʴʩʷ. ʋ 

ʜʚʫʭ ʢʦʨʦʚ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 38,5 

Áʉ. ʇʨʠ ʨʝʢʪʘʣʴʥʦʤ ʤʘʩʩʘʞʝ ʚ ʢʦʥʮʝ ʩʨʦʢʘ 

ʣʝʯʝʥʠʷ, ʥʘʙʣʶʜʘʣʠ ʚʳʜʝʣʝʥʠʝ ʩʣʠʟʠʩʪʦʛʦ 

ʵʢʩʩʫʜʘʪʘ ʚ ʥʝʙʦʣʴʰʦʤ ʦʙʲʸʤʝ, 

ʫʚʝʣʠʯʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʩʪʝʥʦʢ ʤʘʪʢʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ (ʊʘʙʣʠʮʘ 1) 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʨʝʬʝʨʝʥʩʥʳʤ ʟʥʘʯʝʥʠʷʤ. ɺ ʥʘʯʘʣʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʥʠʞʝ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ. ɼʦʩʪʦʚʝʨʥʳʤʠ ʩʪʘʣʠ ʧʦʢʘʟʘʪʝʣʠ 

ʦʙʱʝʛʦ ʙʝʣʢʘ (68,4Ñ2,5 ʠ 66,1Ñ2,6 ʛ/ʣ), 

ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ (1,63Ñ0,18 ʠ 1,77Ñ0,11 

ʤʤʦʣʴ/ʣ), ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ 

(1,01Ñ0,07 ʠ 0,96Ñ0,08 ʤʤʦʣʴ/ʣ), ʛʣʶʢʦʟʳ 

(1,47Ñ0,18 ʠ 1,37Ñ0,24 ʤʤʦʣʴ/ʣ) ʫ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʫ ʢʦʨʦʚ ʠ 

ʧʝʨʚʦʪʝʣʦʢ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ, (MÑm), n=15 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 83,1Ñ2,8 68,4Ñ2,5* 66,1Ñ2,6* 72-86 

ʆʙʱʠʡ ʢʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,69Ñ0,21 1,63Ñ0,18* 1,77Ñ0,11* 2,1-3,8 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʩʬʦʨ, 

ʤʤʦʣʴ/ʣ 

1,8Ñ0,19 1,01Ñ0,07* 0,96Ñ0,08* 1,45-2,5 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 2,98Ñ0,31 1,47Ñ0,18* 1,37Ñ0,24* 2,3-4,1 

 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʫ ʢʦʨʦʚ ʠ 

ʧʝʨʚʦʪʝʣʦʢ ʚ ʢʦʥʮʝ ʦʧʳʪʘ, (MÑm), n=15 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʈʝʬʝʨʝʥʩʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 72,2Ñ1,4 70Ñ2,1 68,9Ñ1,9 72-86 

ʆʙʱʠʡ ʢʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,8Ñ0,15 1,5Ñ0,36* 2,04Ñ0,08* 2,1-3,8 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʡʬʦʩʬʦʨ, 

ʤʤʦʣʴ/ʣ 

1,82Ñ0,14 1,13Ñ0,1* 1,08Ñ0,06* 1,45-2,5 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 2,79Ñ0,30 1,02Ñ0,1* 1,79Ñ0,16* 2,3-4,1 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʳʪʘ 

ʠʩʩʣʝʜʫʝʤʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʨʦʚʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧ 

ʙʳʣʠ ʥʠʞʝ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʝʬʝʨʝʥʩʥʳʤ ʟʥʘʯʝʥʠʷʤ 

(ʊʘʙʣʠʮʘ 2). 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʛʨʘʥʠʮʘʭ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʪʘʢʞʝ, ʢʘʢ ʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʦʧʳʪʘ. ʋ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʩʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. ʋ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚʩʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʠʞʝ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ. ɼʦʩʪʦʚʝʨʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ (1,5Ñ0,36 ʠ 

2,04Ñ0,08 ʤʤʦʣʴ/ʣ), ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʬʦʩʬʦʨʘ (1,13Ñ0,1 ʠ 1,08Ñ0,06 ʤʤʦʣʴ/ʣ) ʠ 

ʛʣʶʢʦʟʳ (1,02Ñ0,1 ʠ 1,79Ñ0,16 ʤʤʦʣʴ/ʣ) 

(ʊʘʙʣʠʮʘ 2). ɺ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ 

ʨʝʬʝʨʝʥʩʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʘ ʫ ʢʦʨʦʚʳ ʩ 

ʠʥʚʝʥʪʘʨʥʳʤ ʥʦʤʝʨʦʤ 7300 ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʚʚʠʜʫ ʧʝʨʝʭʦʜʘ ʧʨʦʮʝʩʩʘ ʟʘʜʝʨʞʘʥʠʷ 

ʧʦʩʣʝʜʘ ʚ ʵʥʜʦʤʝʪʨʠʪ.  

ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʦʩʣʝʜ ʚ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʦʪʜʝʣʠʣʩʷ ʚ 

ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ. ʂʦʨʦʚ ʠ ʧʝʨʚʦʪʝʣʦʢ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ ʠʩʪʝʯʝʥʠʠ 12 ʯʘʩʦʚ 

ʩʪʘʚʠʣʠ ʥʘ ʩʭʝʤʫ ʣʝʯʝʥʠʷ, ʦʧʝʨʘʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʩʣʝʜ ʥʝ ʦʪʜʝʣʷʣʠ. ʋ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦ ʦʢʦʥʯʘʥʠʶ 

ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʫ ʜʚʫʭ ʠʟ ʧʷʪʠ ʢʦʨʦʚ 

ʨʘʟʚʠʣʩʷ ʢʘʪʘʨʘʣʴʥʦ-ʛʥʦʡʥʳʡ ʵʥʜʦʤʝʪʨʠʪ. 

ʋ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚ 

ʢʦʥʮʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʫ 

ʦʜʥʦʡ ʢʦʨʦʚʳ ʠʟ ʧʷʪʠ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʝʨʝʰʣʦ ʚ ʢʘʪʘʨʘʣʴʥʫʶ ʬʦʨʤʫ 

ʵʥʜʦʤʝʪʨʠʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʬʣʦʨʳ 

ʚʣʘʛʘʣʠʱʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧʘʭ ʫ ʢʦʨʦʚ ʠ ʧʝʨʚʦʪʝʣʦʢ ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʧʘʪʦʛʝʥʥʳʭ ʠ ʥʝ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʨʦʜʦʚ: 

E.coli, Streptococcus pyogenes, 

Staphylococcus epidermidis, Proteus vulgaris. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʣʘʛʘʣʠʱʥʦʡ ʩʣʠʟʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʫ ʦʜʥʦʡ ʢʦʨʦʚʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ E.coli, Streptococcus 

pyogenes, Staphylococcus epidermidis, 

Proteus vulgaris. ʋ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʘʪʦʛʝʥʥʳʝ ʬʦʨʤʳ 

Staphylococcus epidermidis, Proteus vulgaris. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 5-ʝ ʩʫʪʢʠ ʩʥʦʚʘ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʟʢʦʚ ʚʣʘʛʘʣʠʱʥʦʡ ʩʣʠʟʠ 

ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ, 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʜʥʘʢʦ ʫ ʥʝʢʦʪʦʨʳʭ 

ʢʦʨʦʚ ʠ ʧʝʨʚʦʪʝʣʦʢ ʠʟ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʚ ʤʘʟʢʘʭ ʙʳʣʠ ʥʘʡʜʝʥʳ 

ʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ: 

Streptococcus pyogenes, E.coli. ɺ ʤʘʟʢʘʭ 

ʢʦʨʦʚ ʠ ʧʝʨʚʦʪʝʣʦʢ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʚʳʷʚʠʣʠ ʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ 

Proteus vulgaris. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʷʩʥʠʣʠ ʯʪʦ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ, 

ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʜʚʫʭ ʩʭʝʤʘʭ ʣʝʯʝʥʠʷ, 

ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ ʚʦ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. ʆʜʥʘʢʦ ʩʣʘʙʳʡ ʣʝʯʝʙʥʳʡ 

ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʠ ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʪʘʢ ʢʘʢ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ 

ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʦ 

ʚʣʘʛʘʣʠʱʥʦʡ ʩʣʠʟʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʭʦʟʷʡʩʪʚʝ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʥʝʤʫ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʣʝʯʝʥʠʷ ʙʣrʦ 

ʧʨʦʚʝʜʝʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʚʫʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʥʘʙʣʶʜʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʘ 

ʠʤʝʥʥʦ ʫ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠ 

ʨʝʢʪʘʣʴʥʦʤ ʠ ʋɿʀ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʠʣʠ 

ʫ ʪʨʝʭ ʢʦʨʦʚ ʚʦʩʧʘʣʝʥʥʳʡ ʵʥʜʦʤʝʪʨʠʡ ʩ 

ʛʥʦʡʥʳʤ ʩʦʜʝʨʞʠʤʳʤ ʚ ʧʦʣʦʩʪʠ ʤʘʪʢʠ; ʫ 

ʦʜʥʦʡ ï ʩʪʝʥʢʠ ʤʘʪʢʠ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ, 

ʧʦʣʦʩʪʴ ʟʘʧʦʣʥʝʥʘ ʥʝʦʜʥʦʨʦʜʥʳʤ 

ʵʢʩʩʫʜʘʪʦʤ ʩ ʵʭʦʧʦʟʠʪʠʚʥʳʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ, ʫ ʜʨʫʛʦʡ ï ʙʳʣ ̫ʨʢʦ 

ʚʳʨʘʞʝʥ ʚʦʩʧʘʣʝʥʥʳʡ ʵʥʜʦʤʝʪʨʠʡ ʩ 

ʘʥʵʭʦʛʝʥʥʳʤ ʩʦʜʝʨʞʠʤʳʤ. 

ʋ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ ʧʨʠ 

ʨʝʢʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʙʳʣʦ ʟʘʤʝʪʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʩʪʝʥʦʢ ʤʘʪʢʠ. ʇʨʠ 

ʨʝʢʪʘʣʴʥʦʤ ʤʘʩʩʘʞʝ ʚ ʢʦʥʮʝ ʩʨʦʢʘ ʣʝʯʝʥʠʷ 

ʥʘʙʣʶʜʘʣʠ ʚʳʜʝʣʝʥʠʝ ʩʣʠʟʠʩʪʦʛʦ 

ʵʢʩʩʫʜʘʪʘ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ. ʋɿʀ ʨʦʛʦʚ 

ʤʘʪʢʠ ʫ ʜʚʫʭ ʢʦʨʦʚ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʦʢʘʟʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʝʸ ʩʪʝʥʦʢ ʠ ʦʙʲʝʤʘ 

ʵʢʩʩʫʜʘʪʘ ʚ ʧʦʣʦʩʪʠ. ʋ ʜʚʫʭ ʞʠʚʦʪʥʳʭ 

ʩʪʝʥʢʠ ʨʦʛʦʚ ʤʘʪʢʠ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʩ 

ʘʥʵʭʦʛʝʥʥʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʟʘʤʝʪʥʳ 

ʢʘʨʫʥʢʫʣʳ; ʫ ʦʜʥʦʡ ʢʦʨʦʚʳ ʩʪʝʥʢʠ 

ʵʥʜʦʤʝʪʨʠʷ ʙʳʣʠ ʫʪʦʣʱʝʥʳ, ʦʙʲʝʤ 

ʵʢʩʩʫʜʘʪʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ. 

ʋ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ ʨʦʛʘ 

ʤʘʪʢʠ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ, ʩʪʝʥʢʠ ʫʪʦʣʱʝʥʳ, 

ʠʟ ʧʦʣʦʚʳʭ ʧʫʪʝʡ ʚʳʜʝʣʷʣʠʩʴ ʢʨʦʚʷʥʠʩʪʳʝ 

ʣʦʭʠʠ. ʅʘʯʠʥʘʷ ʩ 3-ʠʭ ʧʦ 5-ʝ ʩʫʪʢʠ, 

ʧʨʦʩʚʝʪ ʢʘʥʘʣʘ ʰʝʡʢʠ ʩʫʞʘʣʩʷ ʥʘʩʪʦʣʴʢʦ, 

ʯʪʦ ʧʨʦʧʫʩʢʘʣ 2-3 ʧʘʣʴʮʘ, ʨʦʛʘ ʤʘʪʢʠ 

ʫʤʝʥʴʰʘʣʠʩʴ ʚ ʨʘʟʤʝʨʝ, ʥʘʙʣʶʜʘʣʠ 

ʚʳʜʝʣʝʥʠʝ ʣʦʭʠʡ ʚ ʚʠʜʝ ʛʫʩʪʦʡ, ʤʫʪʥʦʡ, 
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ʪʷʛʫʯʝʡ ʩʣʠʟʠ, ʢʦʨʠʯʥʝʚʘʪʦʛʦ ʮʚʝʪʘ. ʅʘ 8-ʝ 

ʩʫʪʢʠ ʨʦʛʘ ʤʘʪʢʠ ʙʝʟʙʦʣʝʟʥʝʥʥʳʝ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ, ʣʦʭʠʠ ʙʳʣʠ 

ʩʣʠʟʠʩʪʳʤʠ ʩ ʢʦʨʠʯʥʝʚʘʪʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ. ʋɿʀ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʢʦʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʦʛ-ʧʣʦʜʦʚʤʝʩʪʠʣʠʱʝ 

ʫʚʝʣʠʯʝʥ, ʚ ʧʨʦʩʚʝʪʝ ʠʤʝʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʠʟʠʩʪʳʭ 

ʣʦʭʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʚʳʙʨʘʥʥʳʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ 

ʜʘʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʥʘ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. 

ʆʜʥʘʢʦ, ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʢʦʨʦʚ ʧʨʦʠʟʦʰʣʦ ʥʘ ʩʫʪʢʠ 

ʨʘʥʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. 

ʌʠʟʠʯʝʩʢʠʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ (ʨʝʢʪʘʣʴʥʳʡ 

ʤʘʩʩʘʞ), ʧʨʠʤʝʥʷʝʤʳʡ ʚʦ ʚʪʦʨʦʡ ʩʭʝʤʝ 

ʣʝʯʝʥʠʷ, ʧʦʢʘʟʘʣ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʝʧʘʨʘʪʦʤ çʋʪʝʨʦʪʦʥè. ɾʠʚʦʪʥʳʝ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʙʳʩʪʨʝʝ, ʩʦʢʨʘʱʘʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʣʝʯʝʥʠʷ ʠ ʪʨʝʙʦʚʘʣʦʩʴ 

ʤʝʥʴʰʝ ʟʘʪʨʘʪ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʊ, ʇ, 

ɼ) ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʨʫʙʮʦʚʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʢ ʫʚʝʣʠʯʝʥʠʶ. ɺ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ (ʊ, ʇ, ɼ) ʩʥʠʞʘʣʠʩʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʝ 

ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʫʙʮʦʚʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʜʦ 

ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ ʢʦʥʮʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʠ, 

ʢʨʦʤʝ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʛʜʝ 

ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʨʫʙʮʦʚʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʚʣʠʷʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʬʫʥʢʮʠʶ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʜʚʫʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʟʢʠʤʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ 

ʠ ʩʥʠʞʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʫ 

ʢʦʨʦʚ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ 

ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʤʦʞʝʪ 

ʛʦʚʦʨʠʪʴ, ʦ ʥʘʨʫʰʝʥʠʠ ʙʝʣʢʦʚʦʛʦ ʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʦʚ ʦʨʛʘʥʠʟʤʘ.  

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ 

ʚʣʘʛʘʣʠʱʘ ʚ ʜʚʫʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ ʧʘʪʦʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʩʣʘʙʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʉʍɽʄ ʃɽʏɽʅʀʗ ʇʈʀ ɿɸɼɽʈɾɸʅʀʀ 

ʇʆʉʃɽɼɸ ʋ ʂʆʈʆɺ 

 

ɺʘʣʠʫʣʣʠʥʘ ɼ.ʌ., ʄʘʣʠʢʦʚʘ ʃ.ʅ., ʅʝʭʘʡʯʠʢ ʌ.ʄ., ʗʢʠʤʦʚ ʆ.ɸ., ʍʫʩʘʠʥʦʚʘ ɸ.ʊ. 

ʈʝʟʶʤʝ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʭʝʤ 

ʣʝʯʝʥʠʷ ʧʨʠ ʟʘʜʝʨʞʘʥʠʠ ʧʦʩʣʝʜʘ ʫ ʢʦʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʣʫʯʰʘʷ 

ʩʭʝʤʘ ʣʝʯʝʥʠʷ ʙʳʣʘ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʢʦʨʦʚ ʧʨʦʠʟʦʰʣʦ ʥʘ 

ʩʫʪʢʠ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʢʦʥʮʝ ʦʧʳʪʘ ʥʝ ʦʪʤʝʯʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʨʦʤʝ 

ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʛʜʝ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʫʙʮʦʚʳʭ ʩʦʢʨʘʱʝʥʠʡ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʜʚʫʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʟʢʠʤʠ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʚʣʘʛʘʣʠʱʘ ʚ ʜʚʫʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ ʧʘʪʦʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʩ ʟʘʜʝʨʞʘʥʠʝʤ ʧʦʩʣʝʜʘ ʧʨʦʠʩʭʦʜʷʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʘ ʠʤʝʥʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ ʨʫʙʮʦʚʳʭ ʩʦʢʨʘʱʝʥʠʡ, 

ʩʦʜʝʨʞʘʥʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ, ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʠ ʛʣʶʢʦʟʳ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʠ ʤʠʢʨʦʙʥʦʤ ʧʝʡʟʘʞʝ ʚʣʘʛʘʣʠʱʥʦʡ ʩʣʠʟʠ. 

 

COMPARATIVE EFFECTIVENESS OF TREATMENT REGIMENS FOR THE RETENTION 

OF THE AFTERBIRTH IN COWS 

 

Valiullina D.F., Malikova L.N., Nekhaychik F.M., Yakimov O.A., Khusainova A.T. 

Summary 

 

In this article, the aim of the study was to compare the effectiveness of treatment regimens 

for the retention of the afterbirth in cows. The results of the study showed that the best treatment 

regimen was in the second experimental group, where the cows recovered a day earlier than in the 

first experimental group. Clinical studies have shown that there were no significant changes at the 

end of the experiment, except for the first experimental group, where there was a decrease in the 

number of cicatricial contractions. The biochemical parameters of blood serum in the two 

experimental groups were significantly low throughout the experiment. The species composition of 

the vaginal microflora in the two experimental groups is contaminated with pathogenic strains of 

microorganisms. The obtained research results showed that significant changes occur in the body in 

animals with retention of the afterbirth, namely in the number of scar contractions, the content of 

total protein, total calcium, inorganic phosphorus and glucose in the blood serum, and the microbial 

landscape of vaginal mucus. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʚʝʪʝʨʠʥʘʨʠʷ, 

ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʜʟʦʨ 

Keywords: digital technologies, digital transformation, veterinary medicine, federal 

supervision 

 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʙʦʣʝʝ 

ʰʠʨʦʢʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʠ ʩʬʝʨʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʌʝʜʝʨʘʣʴʥʳʤʠ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ʚʟʷʪ ʢʫʨʩ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʚ ʟʘʢʨʝʧʣʝʥʥʦʡ 

ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʚʝʪʝʨʠʥʘʨʠʠ [1, 2, 

5]. ʈʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʢʘʟʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʶʜʞʝʪʥʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ [3, 4, 8-11]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʠʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ ʚ ʩʬʝʨʝ 

ʚʝʪʝʨʠʥʘʨʠʠ, ʦʢʘʟʳʚʘʝʤʳʝ ʋʧʨʘʚʣʝʥʠʝʤ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ ʧʦ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ (ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ). ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʠ 

ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʋʧʨʘʚʣʝʥʠʝ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʧʦ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʇʦʣʦʞʝʥʠʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩ ʫʯʸʪʦʤ 

ʊʠʧʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ 

ʦʨʛʘʥʝ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ (ʧʨʠʢʘʟ 

ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ ˉ 128 ʦʪ 4 ʤʘʨʪʘ 

2022 ʛ.). ʋʧʨʘʚʣʝʥʠʝ ʚ ʟʘʢʨʝʧʣʝʥʥʦʡ ʟʦʥʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʚ ʦʙʣʘʩʪʠ 

ʚʝʪʝʨʠʥʘʨʠʠ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʧʦ 

ʢʦʥʪʨʦʣʶ (ʥʘʜʟʦʨʫ) ʚ ʩʬʝʨʝ: 

- ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ 

ʦʪ ʟʦʦʘʥʪʨʦʧʦʥʦʟʦʚ; 

- ʦʙʨʘʱʝʥʠʷ ʩ ʞʠʚʦʪʥʳʤʠ ʚ ʯʘʩʪʠ 

ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʦʜʝʨʞʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʭ ʚ 

ʢʫʣʴʪʫʨʥʦ-ʟʨʝʣʠʱʥʳʭ ʮʝʣʷʭ; 

- ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ 

ʬʫʥʢʮʠʡ, ʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʋʧʨʘʚʣʝʥʠʝʤ ʟʘʢʨʝʧʣʝʥ 

ʨʷʜ ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ: 

- ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ; 

- ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ; 

- ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠʷ ʩ 

ʞʠʚʦʪʥʳʤʠ ʚ ʯʘʩʪʠ ʩʦʙʣʶʜʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʞʠʚʦʪʥʳʭ ʚ ʢʫʣʴʪʫʨʥʦ-

ʟʨʝʣʠʱʥʳʭ ʮʝʣʷʭ; 

- ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ; 

- ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʞʠʚʦʪʥʳʭ ʚ 

ʟʦʦʧʘʨʢʘʭ, ʮʠʨʢʘʭ, ʦʢʝʘʥʘʨʠʫʤʘʭ, 

ʜʝʣʴʬʠʥʘʨʠʷʭ, ʟʦʦʪʝʘʪʨʘʭ, ʟʦʦʩʘʜʘʭ; 
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- ʧʨʠʝʤʘ ʛʨʘʞʜʘʥ, ʦʙʝʩʧʝʯʝʥʠʶ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʧʦʣʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʠʭ ʦʙʨʘʱʝʥʠʡ, ʧʨʠʥʷʪʠʶ ʧʦ ʥʠʤ ʨʝʰʝʥʠʡ 

ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʟʘʷʚʠʪʝʣʷʤ ʦʪʚʝʪʦʚ ʚ ʩʨʦʢ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʜʝʡʩʪʚʫʶʱʠʤ 

ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 

ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʚ ʩʬʝʨʝ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʚʝʜʦʤʩʪʚʦʤ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ 

ʧʝʨʝʚʝʜʝʥʳ: 

- ʦʬʦʨʤʣʝʥʠʝ ʠ ʚʳʜʘʯʘ ʥʘ 

ʧʦʜʢʦʥʪʨʦʣʴʥʳʝ ʪʦʚʘʨʳ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʜʣʷ ʯʝʛʦ 

ʚʝʜʦʤʩʪʚʦʤ ʚʥʝʜʨʝʥ ʢʦʤʧʦʥʝʥʪ 

çʄʝʨʢʫʨʠʡè ʌʝʜʝʨʘʣʴʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ çɺʝʪʀʉè (ʌɻʀʉ çɺʝʪʀʉè), 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʢʘʟʳʚʘʪʴ ʫʩʣʫʛʫ 

ʬʠʟʠʯʝʩʢʠʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ; 

- ʧʦʜʘʯʘ ʟʘʷʚʣʝʥʠʷ ʥʘ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʦʙʲʝʢʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʳʨʘʱʠʚʘʥʠʝʤ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʚʦʪʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ, 

ʭʨʘʥʝʥʠʝʤ ʪʦʚʘʨʦʚ, ʧʦʜʣʝʞʘʱʠʭ 

ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʢʦʥʪʨʦʣʶ, ʚʳʚʦʟʠʤʳʭ ʚ 

ʛʦʩʫʜʘʨʩʪʚʘ-ʠʤʧʦʨʪʝʨʳ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ 

ʯʣʝʥʘʤʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ (ɽɸʕʉ), ʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʦʡ, ʦʥʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʘʥʦ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪ 

çʎʝʨʙʝʨè ʌɻʀʉ çɺʝʪʀʉè ʠʣʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ çʆʜʥʦ ʦʢʥʦè ʚ 

ʩʬʝʨʝ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʚʳʜʘʯʘ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʚʚʦʟ, ʚʳʚʦʟ, 

ʘ ʪʘʢʞʝ ʪʨʘʥʟʠʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʨʤʦʚ ʠ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʜʘʯʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʟʘʷʚʣʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʤʧʦʥʝʥʪʘ çɸʨʛʫʩè ʌɻʀʉ çɺʝʪʀʉè; 

- ʦʬʦʨʤʣʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʩʝʨʪʠʬʠʢʘʪʘ ʥʘ ʚʳʚʦʟ 

ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʠʟ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ 

ʤʠʨʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʷʚʠʪʝʣʷ ʩ ʚʝʜʦʤʩʪʚʦʤ 

ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪ çeCertè ʌɻʀʉ çɺʝʪʀʉè; 

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʤʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ, ʚʥʝʩʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʢʫʤʝʥʪʳ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ 

ʜʦʩʴʝ, ʚʳʜʘʯʫ ʚʳʧʠʩʢʠ ʠʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, ʦʪʤʝʥʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʨʠ ʵʪʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʷʚʠʪʝʣʷ, 

ʌʝʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɽʜʠʥʳʡ 

ʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʫʩʣʫʛ (ʬʫʥʢʮʠʡ)è (ʌɻʀʉ çɽʇɻʋè) ʠ 

ʢʦʤʧʦʥʝʥʪʘ çɻʘʣʝʥè ʌɻʀʉ çɺʝʪʀʉè. 

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʚʝʜʦʤʩʪʚʦʤ ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʘʪ ʧʝʨʝʚʝʜʝʥʳ: 

- ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʠʮʝʥʟʠʠ, ʚʳʧʠʩʢʠ ʠʟ 

ʨʝʝʩʪʨʘ ʣʠʮʝʥʟʠʡ, ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʝʝʩʪʨ ʠ ʧʨʝʢʨʘʱʝʥʠʝ ʜʝʡʩʪʚʠʷ ʣʠʮʝʥʟʠʠ, 

ʧʨʠ ʵʪʦʤ ʧʦʜʘʯʘ ʟʘʷʚʣʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʧʦʨʪʘʣ ʌɻʀʉ çɽʇɻʋè; 

- ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʠʮʝʥʟʠʠ, ʧʦʣʫʯʝʥʠʝ 

ʚʳʧʠʩʢʠ ʠʟ ʨʝʝʩʪʨʘ ʣʠʮʝʥʟʠʡ, ʚʥʝʩʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʝʩʪʨ ʠ ʧʨʝʢʨʘʱʝʥʠʝ 

ʜʝʡʩʪʚʠʷ ʣʠʮʝʥʟʠʠ, ʧʦʜʘʯʘ ʟʘʷʚʣʝʥʠʡ 

ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʨʪʘʣ ʌɻʀʉ 

çɽʇɻʋè; 

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʤʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ, ʝʸ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ 

ʜʦʢʫʤʝʥʪʳ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʜʦʩʴʝ, 

ʚʢʣʶʯʝʥʠʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʠ, 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ, ʚ ʨʝʝʩʪʨ, 

ʦʪʤʝʥʫ ʨʝʛʠʩʪʨʘʮʠʠ, ʚʳʜʘʯʫ ʜʫʙʣʠʢʘʪʘ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ, 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ), ʧʨʠ ʵʪʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʷʚʠʪʝʣʷ, 

ʌɻʀʉ çɽʇɻʋè ʠ ʢʦʤʧʦʥʝʥʪʘ çɻʘʣʝʥè 

ʌɻʀʉ çɺʝʪʀʉè; 

- ʚʳʜʘʯʘ ʟʘʢʣʶʯʝʥʠʷ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ 
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ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʘʚʠʣ ʥʘʜʣʝʞʘʱʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʟʘʷʚʣʝʥʠʝ 

ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʧʦʨʪʘʣ ʌɻʀʉ çɽʇɻʋè; 

- ʚʳʜʘʯʘ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʣʝʞʘʱʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʧʦ ʪʨʝʙʦʚʘʥʠʶ 

ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʦʨʛʘʥʘ ʩʪʨʘʥʳ, ʚ 

ʢʦʪʦʨʫʶ ʚʚʦʟʠʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ, ʯʪʦ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʫʱʝʥ ʢ 

ʦʙʨʘʱʝʥʠʶ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʷʚʣʝʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʜʘʥʦ ʯʝʨʝʟ ʧʦʨʪʘʣ ʌɻʀʉ çɽʇɻʋè;  

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ (ɻʄʆ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʨʤʦʚ ʠ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ 

ʢʦʨʤʦʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ 

ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ɻʄʆ ʠʣʠ ʩʦʜʝʨʞʘʱʠʭ ʠʭ, ʟʘʷʚʣʝʥʠʝ 

ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʧʦʨʪʘʣ ʌɻʀʉ çɽʇɻʋè. 

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʞʠʚʦʪʥʳʭ ʚ 

ʟʦʦʧʘʨʢʘʭ, ʮʠʨʢʘʭ, ʦʢʝʘʥʘʨʠʫʤʘʭ, 

ʜʝʣʴʬʠʥʘʨʠʷʭ, ʟʦʦʪʝʘʪʨʘʭ, ʟʦʦʩʘʜʘʭ 

ʧʝʨʝʚʝʜʝʥʦ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʧʦʣʫʯʝʥʠʝ 

ʩʘʤʦʡ ʣʠʮʝʥʟʠʠ, ʟʘʷʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʜʘʥʦ ʯʝʨʝʟ ʧʦʨʪʘʣ ʌɻʀʉ çɽʇɻʋè. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʝʜʦʤʩʪʚʦʤ 

ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʨʠʝʤʘ 

ʛʨʘʞʜʘʥ, ʦʙʝʩʧʝʯʝʥʠʶ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ 

ʧʦʣʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʭ ʦʙʨʘʱʝʥʠʡ, 

ʧʨʠʥʷʪʠʶ ʧʦ ʥʠʤ ʨʝʰʝʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʶ 

ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩʨʦʢ ʟʘʷʚʠʪʝʣʷʤ ʦʪʚʝʪʦʚ, 

ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʋʧʨʘʚʣʝʥʠʷ 

ʠʤʝʝʪʩʷ ʠʥʪʝʨʥʝʪ-ʧʨʠʝʤʥʘʷ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʘʪʴ ʜʚʘ ʚʠʜʘ ʦʙʨʘʱʝʥʠʡ, ʵʪʦ 

ʥʝ ʪʨʝʙʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʷ ʚʥʝʧʣʘʥʦʚʳʭ 

ʢʦʥʪʨʦʣʴʥʳʭ (ʥʘʜʟʦʨʥʳʭ) ʤʝʨʦʧʨʠʷʪʠʡ 

(ʧʦʜʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʧʦʣʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ 

ʋʧʨʘʚʣʝʥʠʷ) ʠ ʪʝʭ, ʯʪʦ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʥʝʧʣʘʥʦʚʦʛʦ 

ʢʦʥʪʨʦʣʴʥʦʛʦ (ʥʘʜʟʦʨʥʦʛʦ) ʤʝʨʦʧʨʠʷʪʠʷ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʟʘʷʚʠʪʝʣʝʤ ʜʣʷ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʯʝʨʝʟ ʧʦʨʪʘʣ ʌɻʀʉ 

çɽʇɻʋè. 

ɿʘʢʣʶʯʝʥʠʝ. ʎʠʬʨʦʚʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʩʣʫʛ ʚ ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʠʠ ʟʘʪʨʦʥʫʣʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʬʝʨʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʋʧʨʘʚʣʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙʳ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ ʧʦ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, 

ʦʢʘʟʳʚʘʝʤʳʭ ʋʧʨʘʚʣʝʥʠʝʤ, ʜʣʷ ʛʨʘʞʜʘʥ ʠ 

ʙʠʟʥʝʩʘ ʧʝʨʝʚʝʜʝʥʳ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, 

ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣ 

ʧʦʨʪʘʣʘ ʌɻʀʉ çɽʜʠʥʳʡ ʧʦʨʪʘʣ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ 

(ʬʫʥʢʮʠʡ)è ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʠʠ ï ʌɻʀʉ 

çɺʝʪʀʉè. ʈʝʘʣʠʟʘʮʠʷ ʋʧʨʘʚʣʝʥʠʝʤ 

ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʚ ʩʬʝʨʝ 

ʚʝʪʝʨʠʥʘʨʠʠ ʧʦʟʚʦʣʷʝʪ ʛʨʘʞʜʘʥʘʤ ʠ 

ʙʠʟʥʝʩʫ ʠʤʝʪʴ çʧʨʦʟʨʘʯʥʳʝè ʧʨʘʚʠʣʘ 

ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʫʜʦʙʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʙʣʘʥʢʠ ʜʦʢʫʤʝʥʪʦʚ, ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʪʘʧʳ ʠʩʧʦʣʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʘ ʋʧʨʘʚʣʝʥʠʝ 

ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ 

ʥʘ ʣʠʯʥʳʭ ʧʨʠʝʤʘʭ ʟʘʷʚʠʪʝʣʝʡ ʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʡʩʪʚʠʷʤʠ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʅʝ ʫʤʦʣʷʷ ʜʦʩʪʠʛʥʫʪʳʭ 

ʫʩʧʝʭʦʚ ʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 
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36  

ʪʦʨʛʦʚʦʤ ʧʦʨʪʫ ʄʘʭʘʯʢʘʣʘ /                           

ʐ. ɸ. ɻʫʥʘʰʝʚ, ɿ. ʄ. ɼʞʘʤʙʫʣʘʪʦʚ, ɼ. ɻ. 

ʄʫʩʠʝʚ [ʠ ʜʨ.] // ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʠ ʫʩʧʝʭʠ ʚ ʙʦʨʴʙʝ ʩ ʟʦʦʘʥʪʨʦʧʦʥʦʟʘʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ: 

ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï 

ʄʘʭʘʯʢʘʣʘ: ʇʨʠʢʘʩʧʠʡʩʢʠʡ ʟʦʥʘʣʴʥʳʡ 

ʅʀɺʀ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌɸʅʎ ʈɼè, 

2020. ï ʉ. 186-191. ï ʊʝʢʩʪ: 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

3. ʅʠʢʠʪʠʥ, ʀ. ʅ. ɺʝʪʝʨʠʥʘʨʥʳʤ 
ʫʯʨʝʞʜʝʥʠʷʤ - ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʜʘʥʠʷ / 

ʀ. ʅ. ʅʠʢʠʪʠʥ, ʄ. ʅ. ɺʘʩʠʣʴʝʚ // 

ɺʝʪʝʨʠʥʘʨʠʷ. ï 2013. ï ˉ 5. ï ʉ. 16-18. ï 

ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

4. ʅʠʢʠʪʠʥ, ʀ. ʅ. ʈʘʩʮʝʥʢʠ ʥʘ 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʨʘʙʦʪʳ (ʫʩʣʫʛʠ): ʦʧʳʪ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ / ʀ. ʅ. ʅʠʢʠʪʠʥ,                           

ʄ. ʅ. ɺʘʩʠʣʴʝʚ, ɽ. ʅ. ʊʨʦʬʠʤʦʚʘ,                     

ɸ. ʀ. ʂʣʶʯʥʠʢʦʚʘ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ 

ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ                        

ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2017. ï ʊ. 231, ˉ 3. ï                 

ʉ. 102-107. ï ï ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

5. ʆʨʝʭʦʚ, ɼ. ɸ. ʆʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʈʦʩʩʝʣʴʭʟʥʘʜʟʦʨʘ. 

ʆʙʟʦʨ / ɼ. ɸ. ʆʨʝʭʦʚ // ɺʦʧʨʦʩʳ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ 

ʚʝʪʝʨʠʥʘʨʠʠ. ï 2021. ï ˉ 4. ï ʉ. 45-51. ï 

ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

6. ʆʨʝʭʦʚ, ɼ. ɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʚʝʪʝʨʠʥʘʨʠʠ /                                

ɼ. ɸ. ʆʨʝʭʦʚ, ɺ. ɸ. ʂʫʟʴʤʠʥ,                      

ɻ. ʉ. ʅʠʢʠʪʠʥ // ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ï 2022. ï ˉ 

3. ï ʉ. 26-30. ï ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

7. ʇʝʪʨʦʚʘ, ʆ. ɻ. ɺʣʠʷʥʠʝ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ / ʆ. ɻ. ʇʝʪʨʦʚʘ,                          

ɺ. ʄ. ʋʩʝʚʠʯ, ʀ. ʄ. ʄʠʣʴʰʪʝʡʥ,                       

ʄ. ʄ. ʉʠʙʠʨʷʢʦʚ // ʕʢʦʥʦʤʠʢʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ. ï 2020. ï ˉ 1. ï ʉ. 48-

54. ï ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

8. ʈʘʚʠʣʦʚ, ʈ. ʍ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ 

ʙʝʰʝʥʩʪʚʦʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ /        

ʈ. ʍ. ʈʘʚʠʣʦʚ [ʠ ʜʨ.] // ɺʝʪʝʨʠʥʘʨʠʷ. ï 

2021. ï ˉ 12. ï ʉ. 10-15.  

9. ʍʠʩʘʤʫʪʜʠʥʦʚ, ɸ. ɻ. 

ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ / ɸ. ɻ. ʍʠʩʘʤʫʪʜʠʥʦʚ [ʠ ʜʨ.] // 

ʉʙʦʨʥʠʢ ʄʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʧʦʩʚʷʱʝʥʥʦʡ 145-ʣʝʪʠʶ ɸʢʘʜʝʤʠʠ. ï 2018. 

ï C. 196-202. 

10. Nikitin, I. N. State task for 

veterinary institutions: development, 

implementation and financial support /                  

I. N. Nikitin, M. N. Vasiliev, A. I. Akmullin, 

E. N. Trofimova, V. A. Sapozhnikova // BIO 

Web of Conferences. ï 2020. - ˉ 17. ï 

00092. - URL: www. bio-

conferences.org/articles/bioconf/full_html/20

20/01/ 

bioconf_fies2020_00092/bioconf_fies2020_0

0092.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.10.2023) ï 

ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ 

11. Ravilov, R. K. Studying of 

toxicological properties of the "NB" 

connection possessing antiparasitic action / R. 

K. Ravilov [et all.] // Research Journal of 

Pharmaceutical, Biological and Chemical 

Sciences. ï 2018. ï ʊ. 9. ï ˉ 6. ï P. 1502-

1506. 

 

 

 

 

 

 

 

 

 

 

 

 

 



37  

ʎʀʌʈʆɺɸʗ ʊʈɸʅʉʌʆʈʄɸʎʀʗ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ ʋʉʃʋɻ 

ʈʆʉʉɽʃʔʍʆɿʅɸɼɿʆʈɸ ɺ ʉʌɽʈɽ ɺɽʊɽʈʀʅɸʈʀʀ 

 

ɺʘʩʠʣʴʝʚ ʄ.ʅ., ɺʘʩʠʣʴʝʚʘ ɸ.ʀ., ɸʢʤʫʣʣʠʥ ɸ.ʀ., ɼʦʤʦʣʘʟʦʚ ʉ.ʄ., ʄʘʢʘʨʦʚ ɸ.ʉ. 

ʈʝʟʶʤʝ 

 

ʋʧʨʘʚʣʝʥʠʝʤ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʧʣʘʥʦʤʝʨʥʦ ʧʝʨʝʚʦʜʷʪʩʷ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, ʦʢʘʟʳʚʘʝʤʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʫʩʣʫʛʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣ ʧʦʨʪʘʣʘ ʌɻʀʉ çɽʜʠʥʳʡ ʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ (ʬʫʥʢʮʠʡ)è ʠ ʌɻʀʉ çɺʝʪʀʉè - ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʠʠ. ʎʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʫʩʣʫʛ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ, ʢʘʢ ʜʣʷ 

ʟʘʷʚʠʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʩʘʤʦʛʦ ʋʧʨʘʚʣʝʥʠʷ, ʢʣʶʯʝʚʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʷ 

ʚʨʝʤʝʥʠ ʠ çʧʨʦʟʨʘʯʥʦʩʪʴè ʧʨʦʮʝʜʫʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛʠ. 

 

DIGITAL TRANSFORMATION OF PUBLIC SERVICES OF ROSSELKHOZNADZOR IN THE 

FIELD OF VETERINARY 

 

Vasiliev M.N., Vasilieva A.I., Akmullin A.I., Domolazov S.M., Makarov A.S. 

Summary 

 

The Department of the Rosselkhoznadzor for the Republic of Tatarstan is systematically 

digitizing the state veterinary services provided. To implement the task, the functionality of the 

portal of the FSIS çUnified portal of state and municipal services (functions)è and the FSIS 

çVetISè - an integrated state information system in the field of veterinary medicine is used. The 

digital format of the provision of state veterinary services has many positive aspects both for 

applicants and for the Department itself, the key of which are saving time and çtransparencyè of the 

procedure for providing services. 
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ʅʆʈʄʀʈʆɺɸʅʀɽ ʊʈʋɼɸ ɺɽʊɽʈʀʅɸʈʅʓʍ ʉʇɽʎʀɸʃʀʉʊʆɺ ɺ ʀʅʂʋɹɸʊʆʈɸʍ 

ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓʍ ʋʊʂʆɺʆɼʏɽʉʂʀʍ ʍʆɿʗʁʉʊɺ 
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ʀʥʢʫʙʘʪʦʨʳ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ 

ʚʳʚʦʜʝ ʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʥʷʢʘ. 

ʇʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʨʘʚʠʣʴʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ 

ʷʡʮʘʤʠ, ʢʦʥʪʨʦʣʴ ʟʘ ʟʜʦʨʦʚʴʝʤ ʠ 

ʨʘʟʚʠʪʠʝʤ ʤʦʣʦʜʥʷʢʘ ï ʚʩʝ ʵʪʠ ʟʘʜʘʯʠ 

ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ 

ʠʥʢʫʙʘʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ [5]. 

ʉʧʝʮʠʘʣʠʩʪʳ ʠʥʢʫʙʘʪʦʨʦʚ 

ʚʳʧʦʣʥʷʶʪ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ 

ʧʨʠʝʤʢʫ ʠ ʦʙʨʘʙʦʪʢʫ ʷʠʮ, ʠʥʢʫʙʘʮʠʶ, ʘ 

ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʫ ʠ ʫʭʦʜ ʟʘ ʤʦʣʦʜʥʷʢʦʤ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʚʩʝʭ ʵʪʠʭ ʧʨʦʮʝʜʫʨ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʪʨʫʜʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʳʭ 

ʨʘʙʦʪ [4]. 

ʋ ʫʪʢʠ ʧʨʠ ʷʡʮʝʥʦʩʢʦʩʪʠ 20-30 ʷʠʮ, 

ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʷʡʮʝʢʣʘʜʢʠ ï 

150-180 ʜʥʝʡ. ʗʡʮʘ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ 

ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʭʨʘʥʷʪ ʥʝ ʙʦʣʝʝ 8 

ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10-12 ÁC ʚ ʩʫʭʠʭ 

ʧʨʦʚʝʪʨʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ. ʉʨʦʢ 

ʠʥʢʫʙʘʮʠʠ ʷʡʮʘ ʩʦʩʪʘʚʣʷʝʪ 28 ʜʥʝʡ: ʥʘ 

ʧʝʨʚʳʝ 25 ʩʫʪʦʢ ʷʡʮʘ ʧʦʤʝʱʘʶʪʩʷ ʚ 

ʠʥʢʫʙʘʮʠʦʥʥʳʡ, ʧʦʩʣʝʜʫʶʱʠʝ 3 ʩʫʪʦʢ ï 

ʚʳʚʦʜʥʦʡ ʰʢʘʬ [10, 11].  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʥʢʫʙʘʪʦʨʘʭ 

ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʥʦʨʤʠʨʦʚʘʥʠʝʤ 

ʪʨʫʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʭʚʘʯʝʥʘ ʨʘʙʦʪʘ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʟʘ 

ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ 

ʩʘʥʠʪʘʨʥʳʭ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ ʨʘʙʦʪʳ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʠʥʢʫʙʘʮʠʠ ʫʪʠʥʦʛʦ ʷʡʮʘ. ʈʘʙʦʪʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʟʫʯʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʦʨʤʠʨʦʚʘʥʠʶ 

ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʢʘʬʝʜʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʜʝʣʘ 

ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. 

ɹʘʫʤʘʥʘ [1, 2, 6-9]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʙʦʪ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʢʫʙʘʮʠʝʡ ʫʪʠʥʦʛʦ ʷʡʮʘ ʠ 

ʚʳʚʝʜʝʥʠʝʤ ʫʪʷʪ, ʙʳʣʠ ʧʨʦʚʝʜʝʥ r ʚ 

ʃʘʠʰʝʚʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 

ʥʘ ʙʘʟʝ ʆʆʆ çʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʈʘʤʘʝʚʩʢʦʝè. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ çʈʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚè, ʫʪʚʝʨʞʜʝʥʥʳʭ 26 ʜʝʢʘʙʨʷ 

2014 ʛ. ʅʊʉ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ [3]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʭʨʦʥʦʤʝʪʨʘʞʘ ʠ 

ʬʦʪʦʭʨʦʥʦʤʝʪʨʘʞʘ ʟʘ ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ 

ʠʥʢʫʙʘʪʦʨʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʚ 

ʠʥʢʫʙʘʪʦʨʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʚʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ 
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ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʫʪʢʦʚʦʜʯʝʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʤʘʥʠʧʫʣʷʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, 

ʵʪʦ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʠ ʧʨʠʝʤʢʝ ʚ ʦʪʜʝʣ 

ʭʨʘʥʝʥʠʷ, ʜʝʟʠʥʬʝʢʮʠʷ ʠ ʤʠʨʘʞʠʨʦʚʘʥʠʝ 

ʫʪʠʥʦʛʦ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ, 

ʜʝʟʠʥʬʝʢʮʠʷ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ (ʚʳʚʦʜʥʦʛʦ) 

ʰʢʘʬʘ, ʧʦʤʠʤʦ ʵʪʦʛʦ, ʦʥ ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʨʘʙʦʪʫ ʰʪʘʪʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠʥʢʫʙʘʪʦʨʘ. 

ʇʨʦʚʦʜʠʤʳʝ ʚʠʜʳ ʢʦʥʪʨʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 1 ï ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʨʘʙʦʪ ʚ ʠʥʢʫʙʘʪʦʨʘʭ ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ 

ʊʨʫʜʦʚʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʠʝʤʳ, ʢʦʤʧʣʝʢʩʳ ʧʨʠʝʤʦʚ 
ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ, ʤʠʥ. (MÑm) 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʠ ʧʨʠʝʤʢʝ ʚ ʦʪʜʝʣ ʭʨʘʥʝʥʠʷ ʫʪʠʥʦʛʦ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ (1 ʣʦʪʦʢ ï 

120 ʰʪ. ʷʠʮ) (n=3) 

ʇʨʠʝʤʢʘ ʷʡʮʘ, ʨʘʟʛʨʫʟʢʘ ʷʱʠʢʦʚ ʩ ʷʡʮʘʤʠ 0,15 

ɺʟʚʝʰʠʚʘʥʠʝ ʷʠʮ 0,37 

ʆʩʤʦʪʨ ʷʠʮ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʚʦʩʢʦʧʘ, ʦʪʙʨʘʢʦʚʢʘ 0,54 

ʉʦʨʪʠʨʦʚʢʘ ʷʠʮ ʧʦ ʣʦʪʢʘʤ 0,28 

ʇʝʨʝʤʝʱʝʥʠʝ ʣʦʪʢʘ ʚ ʪʝʣʝʞʢʫ 0,41 

ɺʩʝʛʦ 1,75Ñ0,12 

ɼʝʟʠʥʬʝʢʮʠʷ ʫʪʠʥʦʛʦ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ (1 ʪʝʣʝʞʢʘ ï 3600 ʰʪ. ʷʠʮ) (n=3) 

ʇʦʤʝʱʝʥʠʝ ʣʦʪʢʦʚ ʩ ʫʪʠʥʳʤʠ ʷʡʮʘʤʠ ʧʦʩʣʝ ʤʦʡʢʠ ʥʘ ʪʝʣʝʞʢʫ 0,43 

ʇʝʨʝʤʝʱʝʥʠʝ ʪʝʣʝʞʢʠ ʚ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ, 

ʟʘʧʦʣʥʝʥʠʝ ʜʝʟʠʥʬʝʢʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʯʠʤ ʨʘʩʪʚʦʨʦʤ 

ʄʦʥʢʣʘʚʠʪ-1, ʚʢʣʶʯʝʥʠʝ ʫʩʪʘʥʦʚʢʠ ʥʘ 15 ʤʠʥ., ʟʘʢʨʳʪʠʝ 

ʧʦʤʝʱʝʥʠʷ 

8,6 

ʆʪʢʨʳʪʠʝ ʧʦʤʝʱʝʥʠʷ ʧʦ ʠʩʪʝʯʝʥʠʠ 15 ʤʠʥ., ʦʪʢʣʶʯʝʥʠʝ 

ʜʝʟʫʩʪʘʥʦʚʢʠ, ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʣʝʞʢʠ ʚ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʷʠʮ 

6,4 

ɺʥʝʩʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʚʝʜʝʥʥʦʡ ʜʝʟʠʥʬʝʢʮʠʠ ʫʪʠʥʳʭ ʷʠʮ 

ʚ ʫʯʝʪʥʳʡ ʞʫʨʥʘʣ 
4,2 

ɺʩʝʛʦ 19,63Ñ0,42 

ʄʠʨʘʞʠʨʦʚʘʥʠʝ ʫʪʠʥʦʛʦ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ (1 ʪʝʣʝʞʢʘ ï 3360 ʰʪ. ʷʠʮ) (n=3) 

ʆʪʢʨʳʪʠʝ ʢʘʤʝʨʳ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʰʢʘʬʘ 0,25 

ʇʝʨʝʤʝʱʝʥʠʝ ʪʝʣʝʞʢʠ ʢ ʤʠʨʘʞʥʦʤʫ ʩʪʦʣʫ 0,66 

ʄʠʨʘʞʠʨʦʚʘʥʠʝ ʷʠʮ, ʚʳʙʨʘʢʦʚʢʘ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ, 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʟʘʤʝʨʰʠʭ, ʪʫʤʘʢʦʚ ʠ ʪ.ʜ. 
41,7 

ʇʦʛʨʫʟʢʘ ʣʦʪʢʦʚ ʩ ʷʡʮʘʤʠ ʦʙʨʘʪʥʦ ʚ ʪʝʣʝʞʢʫ 0,13 

ɿʘʢʨʳʪʠʝ ʢʘʤʝʨʳ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʰʢʘʬʘ 0,24 

ɺʥʝʩʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʤʠʨʘʞʠʨʦʚʘʥʠʠ ʷʠʮ ʚ ʫʯʝʪʥʳʡ ʞʫʨʥʘʣ 3,8 

ɺʩʝʛʦ 46,78Ñ0,46 

ɼʝʟʠʥʬʝʢʮʠʷ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ (ʚʳʚʦʜʥʦʛʦ) ʰʢʘʬʘ (n=3) 

ʆʪʢʨʳʚʘʥʠʝ ʜʚʝʨʝʡ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ (ʚʳʚʦʜʥʦʛʦ) ʰʢʘʬʘ 0,12 

ʆʯʠʱʝʥʠʝ ʧʦʣʘ ʠ ʩʪʝʥ ʢʘʤʝʨʳ ʰʢʘʬʘ 12,4 

ʇʦʜʛʦʪʦʚʢʘ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʡʢʠ ʠ 

ʜʝʟʠʥʬʝʢʮʠʠ 
0,45 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʟʘʧʨʘʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 2,3 

ʄʦʡʢʘ ʠ ʜʝʟʠʥʬʝʢʮʠʷ ʢʘʤʝʨʳ ʰʢʘʬʘ ʩ ʧʦʤʦʱʴʶ ʨʘʙʦʯʝʛʦ 

ʨʘʩʪʚʦʨʘ ʜʝʟʠʥʬʝʢʪʘʥʪʘ 
15,7 

ɿʘʢʨʳʚʘʥʠʝ ʜʚʝʨʝʡ ʢʘʤʝʨʳ ʰʢʘʬʘ ʥʘ 15-ʤʠʥʫʪʥʫʶ ʵʢʩʧʦʟʠʮʠʶ 0,14 

ʇʨʦʤʳʚʘʥʠʝ ʢʘʤʝʨʳ ʰʢʘʬʘ ʯʠʩʪʦʡ ʚʦʜʦʡ 10,8 

ɺʩʝʛʦ 41,91Ñ1,78 



40  

ʈʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʪʨʘʪ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

ʧʨʠ ʧʨʠʝʤʢʝ ʚ ʦʪʜʝʣ ʭʨʘʥʝʥʠʷ ʫʪʠʥʦʛʦ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ ʩʪʘʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʣʦʪʦʢ (120 

ʰʪ. ʷʠʮ) ï 1,75Ñ0,12 ʤʠʥ. (ʊʘʙʣʠʮʘ 1), ʛʜʝ 

ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʥʠʤʘʝʪ ʦʩʤʦʪʨ ʷʠʮ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʚʦʩʢʦʧʘ ʠ ʦʪʙʨʘʢʦʚʢʘ 

ʥʝʧʨʠʛʦʜʥʳʭ ʢ ʠʥʢʫʙʘʮʠʠ ʫʪʠʥʳʭ ʷʠʮ ï 

30,9 %.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʜʝʟʠʥʬʝʢʮʠʶ ʫʪʠʥʦʛʦ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʨʘʩʯʝʪʝ ʥʘ 1 ʪʝʣʝʞʢʫ (3600 ʰʪ. ʷʠʮ) 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ 19,63Ñ0,42 ʤʠʥ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʥʠʧʫʣʷʮʠʠ 

ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʥʠʤʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ 

ʪʝʣʝʞʢʠ ʚ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ, 

ʟʘʧʦʣʥʝʥʠʝ ʜʝʟʠʥʬʝʢʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʨʘʙʦʯʠʤ ʨʘʩʪʚʦʨʦʤ ʄʦʥʢʣʘʚʠʪ-1, 

ʚʢʣʶʯʝʥʠʝ ʫʩʪʘʥʦʚʢʠ ʥʘ 15 ʤʠʥ., ʟʘʢʨʳʪʠʝ 

ʧʦʤʝʱʝʥʠʷ ï 43,8 %. 

 

ʊʘʙʣʠʮʘ 2 ï ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʥʠʢʘʤʠ ʠʥʢʫʙʘʪʦʨʦʚ ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ 

ʊʨʫʜʦʚʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʠʝʤʳ, ʢʦʤʧʣʝʢʩʳ ʧʨʠʝʤʦʚ 
ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ, ʤʠʥ. (MÑm) 

ʂʦʥʪʨʦʣʴ ʟʘʢʣʘʜʢʠ ʫʪʠʥʳʭ ʷʠʮ ʚ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʰʢʘʬ (1 ʰʢʘʬ - 6 ʪʝʣʝʞʝʢ, 1 ʪʝʣʝʞʢʘ - 28 

ʣʦʪʢʦʚ) (n=3) 

ʇʝʨʝʤʝʱʝʥʠʝ ʪʝʣʝʞʢʠ ʠʟ ʙʣʦʢʘ ʭʨʘʥʠʣʠʱʘ 0,15 

ɿʘʢʣʘʜʢʘ ʷʠʮ ʚ 1 ʣʦʪʦʢ 

ɿʘʢʣʘʜʢʘ ʷʠʮ ʚ 1 ʪʝʣʝʞʢʫ 

1,06 

29,02 

ʇʦʛʨʫʟʢʘ ʣʦʪʢʦʚ ʩ ʷʡʮʘʤʠ ʥʘ ʪʝʣʝʞʢʫ 0,11 

ʇʝʨʝʤʝʱʝʥʠʝ ʪʝʣʝʞʢʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʰʢʘʬ 0,37 

ʆʪʢʨʳʪʠʝ ʢʘʤʝʨʳ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʰʢʘʬʘ 0,19 

ɿʘʚʦʟ ʠ ʫʩʪʘʥʦʚʢʘ ʪʝʣʝʞʢʠ 0,25 

ʋʩʪʘʥʦʚʢʘ ʥʦʨʤʘʪʠʚʦʚ, ʟʘʢʨʳʪʠʝ  0,33 

ɺʥʝʩʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʣʘʜʢʠ ʷʠʮ ʚ ʫʯʝʪʥʳʡ ʞʫʨʥʘʣ 4,7 

ɺʩʝʛʦ 7,16Ñ0,27 

ʂʦʥʪʨʦʣʴ ʧʝʨʝʚʦʜʘ ʫʪʠʥʳʭ ʷʠʮ ʠʟ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʰʢʘʬʘ ʚ ʚʳʚʦʜʥʦʡ (16440 ʷʠʮ) (n=3) 

ʆʪʢʨʳʪʠʝ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʰʢʘʬʘ 0,14 

ɺʳʚʦʟ ʪʝʣʝʞʢʠ ʠʟ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʰʢʘʬʘ 0,3 

ʇʝʨʝʤʝʱʝʥʠʝ ʷʠʮ ʠʟ ʣʦʪʢʘ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʰʢʘʬʘ ʚ ʚʳʚʦʜʥʦʡ: 

ʣʦʪʦʢ 

ʪʝʣʝʞʢʘ 

 

0,4 

8,05 

ɺʳʙʦʨʢʘ ʙʨʘʢʘ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʷʠʮ 0,2 

ɿʘʚʦʟ ʪʝʣʝʞʢʠ ʚ ʚʳʚʦʜʥʦʡ ʰʢʘʬ 0,9 

ɺʥʝʩʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʧʝʨʝʚʦʜʝ ʷʡʮʘ ʚ ʚʳʚʦʜʥʦʡ ʰʢʘʬ ʚ 

ʫʯʝʪʥʳʡ ʞʫʨʥʘʣ 
2,1 

ɺʩʝʛʦ 4,04Ñ0,33 

ʂʦʥʪʨʦʣʴ ʚʳʚʦʜʘ ʫʪʷʪ ʠʟ ʚʳʚʦʜʥʦʛʦ ʰʢʘʬʘ ʧʦ ʠʩʪʝʯʝʥʠʠ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (14160 

ʛʦʣʦʚ) (n=3) 

ʆʪʢʨʳʪʠʝ ʢʘʤʝʨʳ ʚʳʚʦʜʥʦʛʦ ʰʢʘʬʘ 0,17 

ʇʝʨʝʤʝʱʝʥʠʝ ʪʝʣʝʞʢʠ ʠʟ ʚʳʚʦʜʥʦʛʦ ʰʢʘʬʘ 0,22 

ʇʝʨʝʩʘʜʢʘ ʫʪʷʪ ʠʟ ʣʦʪʢʦʚ ʚʳʚʦʜʥʦʛʦ ʰʢʘʬʘ ʚ ʷʱʠʢʠ: 1 ʣʦʪʦʢ 

1 ʪʝʣʝʞʢʘ 

0,33 

20,02 

ʇʨʦʚʝʨʢʘ ʥʝʚʳʣʫʧʠʚʰʠʭʩʷ ʫʪʠʥʳʭ ʷʠʮ 0,23 

ɺʳʛʨʫʟʢʘ ʦʪʦʙʨʘʥʥʳʭ ʷʱʠʢʦʚ ʚ ʤʘʰʠʥʫ 13,2 

ʇʦʩʘʜʢʘ ʫʪʷʪ ʚ ʧʪʠʯʥʠʢʝ 19,4 

ɺʥʝʩʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʜʝʟʠʥʬʝʢʮʠʠ ʷʠʮ ʚ ʫʯʝʪʥʳʡ ʞʫʨʥʘʣ 2,7 

ɺʩʝʛʦ 55,94Ñ0,31 
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ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠ ʤʠʨʘʞʠʨʦʚʘʥʠʠ ʫʪʠʥʦʛʦ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ ʥʦʨʤʘ ʚʨʝʤʝʥʠ 

ʩʦʩʪʘʚʠʣʘ ï 46,78Ñ0,46 ʤʠʥ., ʧʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʳʤ ʪʨʫʜʦʚʳʤ ʧʨʦʮʝʩʩʦʤ 

ʷʚʣʷʝʪʩʷ ʤʠʨʘʞʠʨʦʚʘʥʠʝ ʷʠʮ ʩ 

ʚʳʙʨʘʢʦʚʢʦʡ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ, 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʟʘʤʝʨʰʠʭ, ʪʫʤʘʢʦʚ ʠ ʪ.ʜ. 

ï 89,1 %.  

ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦ ʜʝʟʠʥʬʝʢʮʠʠ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ 

(ʚʳʚʦʜʥʦʛʦ) ʰʢʘʬʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 

41,91Ñ1,78 ʤʠʥ. ʅʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʳʤ 

ʪʨʫʜʦʚʳʤ ʧʨʦʮʝʩʩʦʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ 

ʤʦʡʢʘ ʠ ʜʝʟʠʥʬʝʢʮʠʷ ʢʘʤʝʨʳ ʰʢʘʬʘ ʩ 

ʧʦʤʦʱʴʶ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ 

ʜʝʟʠʥʬʝʢʪʘʥʪʘ ï 37,5 %. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʢʦʥʪʨʦʣʴ ʟʘʢʣʘʜʢʠ ʫʪʠʥʳʭ ʷʠʮ 

ʚ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʰʢʘʬ (1 ʰʢʘʬ ï 6 

ʪʝʣʝʞʝʢ, 1 ʪʝʣʝʞʢʘ ï 28 ʣʦʪʢʦʚ) 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 

ʣʦʪʦʢ ï 7,16Ñ0,27 ʤʠʥ. (ʊʘʙʣʠʮʘ 2). ɺ 

ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʤʘʥʠʧʫʣʷʮʠʠ ʥʘʠʙʦʣʴʰʫʶ 

ʜʦʣʶ ʟʘʥʠʤʘʝʪ ʚʥʝʩʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʟʘʢʣʘʜʢʠ ʷʠʮ ʚ ʞʫʨʥʘʣ ʫʯʝʪʘ ï 65,6 %. 

ʅʘ ʢʦʥʪʨʦʣʴ ʧʝʨʝʚʦʜʘ ʫʪʠʥʳʭ ʷʠʮ 

ʠʟ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʰʢʘʬʘ ʚ ʚʳʚʦʜʥʦʡ 

(16440 ʷʠʮ) ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʣʦʪʦʢ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 

4,04Ñ0,33 ʤʠʥ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʥʠʧʫʣʷʮʠʠ 

ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʥʠʤʘʝʪ ʚʥʝʩʝʥʠʝ 

ʩʚʝʜʝʥʠʡ ʦ ʧʝʨʝʚʦʜʝ ʷʡʮʘ ʚ ʚʳʚʦʜʥʦʡ 

ʰʢʘʬ ʚ ʫʯʝʪʥʳʡ ʞʫʨʥʘʣ ï 52,0 %. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʚʦʜʝ ʫʪʷʪ ʠʟ ʚʳʚʦʜʥʦʛʦ 

ʰʢʘʬʘ ʧʦ ʠʩʪʝʯʝʥʠʠ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ (14160 ʛʦʣʦʚ) ʫʩʪʘʥʦʚʣʝʥʘ ʥʦʨʤʘ 

ʚʨʝʤʝʥʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʪʝʣʝʞʢʫ ï 

55,94Ñ0,31 ʤʠʥ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʥʠʧʫʣʷʮʠʠ 

ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʥʠʤʘʝʪ ʧʝʨʝʩʘʜʢʘ 

ʫʪʷʪ ʠʟ ʣʦʪʢʦʚ ʚʳʚʦʜʥʦʛʦ ʰʢʘʬʘ ʚ ʷʱʠʢʠ ï 

35,8 %. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʠʥʢʫʙʘʪʦʨʘʭ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʠ ʢʦʥʪʨʦʣʷ ʟʘ 

ʚʳʧʦʣʥʝʥʠʝʤ ʦʙʷʟʘʥʥʦʩʪʝʡ ʨʘʙʦʪʥʠʢʘʤʠ 

ʠʥʢʫʙʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 7 ʥʦʨʤ 

ʚʨʝʤʝʥʠ ʥʘ ʜʘʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪʳ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʰʪʘʪʥʳʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʨʝʜʠ 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʠʤʠ ʚ ʠʥʢʫʙʘʪʦʨʘʭ ʨʘʙʦʪ 

ʥʘʠʙʦʣʴʰʫʶ ʥʦʨʤʫ ʚʨʝʤʝʥʠ ʠʤʝʝʪ 

ʢʦʥʪʨʦʣʴ ʚʳʚʦʜʘ ʫʪʷʪ ʠʟ ʚʳʚʦʜʥʦʛʦ ʰʢʘʬʘ 

ʧʦ ʠʩʪʝʯʝʥʠʠ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ï 

55,94 ʤʠʥ., ʥʘʠʤʝʥʴʰʫʶ ï ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʧʨʠ ʧʨʠʝʤʢʝ ʚ ʦʪʜʝʣ ʭʨʘʥʝʥʠʷ ʫʪʠʥʦʛʦ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ ï 1,75 ʤʠʥ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʤʠ ʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʪʢʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʰʪʘʪʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʫʪʢʦʚʦʜʩʪʚʝ. 
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ʅʆʈʄʀʈʆɺɸʅʀɽ ʊʈʋɼɸ ɺɽʊɽʈʀʅɸʈʅʓʍ ʉʇɽʎʀɸʃʀʉʊʆɺ ɺ ʀʅʂʋɹɸʊʆʈɸʍ 

ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓʍ ʋʊʂʆɺʆɼʏɽʉʂʀʍ ʍʆɿʗʁʉʊɺ 

 

ɺʘʩʠʣʴʝʚ ʄ.ʅ., ɻʘʡʥʫʪʜʠʥʦʚʘ ʂ.ɺ., ɺʘʩʠʣʴʝʚʘ ɸ.ʀ. 

ʈʝʟʶʤʝ 

 

ʉʧʝʮʠʘʣʠʩʪʳ ʠʥʢʫʙʘʪʦʨʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʚʳʧʦʣʥʷʶʪ 

ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʧʨʠʝʤʢʫ ʠ ʦʙʨʘʙʦʪʢʫ ʷʠʮ, ʠʥʢʫʙʘʮʠʶ, ʦʙʨʘʙʦʪʢʫ, ʫʭʦʜ ʟʘ 

ʤʦʣʦʜʥʷʢʦʤ ʠ ʪ.ʜ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʵʪʠʭ ʧʨʦʮʝʜʫʨ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʪʨʫʜʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʠʥʢʫʙʘʪʦʨʘʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʩʦʯʝʪʘʥʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʨʘʙʦʪʥʠʢʘʤʠ ʠʥʢʫʙʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 7 ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ ʜʘʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʰʪʘʪʥʳʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʦʨʤʳ 

ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʪʢʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʫʪʢʦʚʦʜʩʪʚʝ. 

 

RATIONING OF THE WORK OF VETERINARY SPECIALISTS IN INCUBATORS OF 

SPECIALIZED DUCK FARMS 

 

Vasiliev M.N., Gainutdinova K.V., Vasilieva A.I. 

Summary 

 

Specialists of incubators of specialized duck farms perform many tasks, including 

acceptance and processing of eggs, incubation, processing, care of young animals, etc. To ensure 

the successful implementation of all these procedures, it is necessary to comply with labor standards 

that will contribute to improving the efficiency and quality of the work carried out. The result of the 

conducted scientific research was the establishment of the specifics of the organization of work of 

veterinary specialists in the incubators of a specialized duck breeding farms, which consists in a 

combination of direct work and control over the performance of duties by employees of the 

incubator, as well as the development of 7 time standards for these types of work performed by full-

time veterinary specialists of enterprises. The developed time standards are reliable and 

recommended for analyzing the staffing of specialized duck farms, planning the staffing of 

veterinary specialists and evaluating the effectiveness of using the labor resources of veterinary 

services in industrial duck farming. 
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ɿʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ, ʟʘʥʠʤʘʶʪ 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʠʯʠʥ, ʩʥʠʞʘʶʱʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ 

[2]. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ 

ʧʨʝʩʩʠʥʛʦʤ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʥʘ ʠʤʤʫʥʥʫʶ 

ʩʠʩʪʝʤʫ ʞʠʚʦʪʥʳʭ. ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʤʠ ʠʥʬʝʢʮʠʷʤʠ 

ʞʠʚʦʪʥʳʭ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʥʠʞʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ [1, 4]. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʤʝʪʦʜʦʚ 

ʵʬʬʝʨʝʥʪʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʩʥʠʞʝʥʠʝ ʵʥʜʦʠʥʪʦʢʩʠʢʘʮʠʠ ʧʨʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ 

ʦʛʨʘʥʠʯʝʥʠʝ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ï ʧʨʦʚʝʩʪʠ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʩʦʨʙʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʇʦʣʠʩʦʨʙʘ ɺʇ ʠ ʋʛʣʝʨʦʜʥʦʛʦ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʠʘʨʛʠʥʠʥʦʤ, ʥʘ ʧʨʠʤʝʨʝ E. coli ʠ S. 

aureus ʚ ʫʩʣʦʚʠʷʭ in vitro. 

E. coli ʠ S. aureus ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ 

ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʚ ʙʦʣʴʰʠʭ 

ʧʦʧʫʣʷʮʠʷʭ ʞʠʚʦʪʥʳʭ ʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʠʭ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʩʠʩʪʝʤ [5]. Escherichia coli ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʙʘʢʪʝʨʠʡ ʚ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ [6] ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʯʠʥʦʡ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ 

ʠ ʩʠʩʪʝʤ. ʂʦʣʠʙʘʢʪʝʨʠʦʟ ʩʚʠʥʝʡ ʩʦʟʜʘʝʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ 

ʥʝʦʥʘʪʘʣʴʥʘʷ ʜʠʘʨʝʷ, ʜʠʘʨʝʷ ʧʦʩʣʝ ʦʪʲʝʤʘ, 

ʦʪʝʯʥʘʷ ʙʦʣʝʟʥʴ, ʩʝʧʪʠʮʝʤʠʷ, ʧʦʣʠʩʝʨʦʟʠʪ, 

ʢʦʣʠʬʦʨʤʥʳʡ ʤʘʩʪʠʪ ʠ ʠʥʬʝʢʮʠʠ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ [8, 10]. 

ʋʩʫʛʫʙʣʷʶʱʠʤ ʩʠʪʫʘʮʠʶ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʨʦʣʴ E. coli ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʫʘʨʘ 

ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ [7]. 

Staphylococcus aureus ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʫʛʨʦʟ, ʢʘʢ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ. ɼʘʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʠʤʝʝʪ 

ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ ʚ ʩʧʠʩʢʝ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʪʠʚ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ 

ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ [15]. S. aureus ʚʳʟʳʚʘʝʪ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʠʥʬʝʢʮʠʠ 

ʢʦʞʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʠʥʬʝʢʮʠʦʥʥʳʡ 

ʵʥʜʦʢʘʨʜʠʪ, ʧʥʝʚʤʦʥʠʶ, ʤʝʥʠʥʛʠʪ, 

ʦʩʪʝʦʤʠʝʣʠʪ, ʤʘʩʪʠʪ, ʘʨʪʨʠʪ, 

ʙʘʢʪʝʨʠʝʤʠʶ, ʘ ʪʘʢʞʝ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʝ 

ʩʦʩʪʦʷʥʠʷ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʪʦʢʩʠʥʘʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʕʪʠ ʠʥʬʝʢʮʠʠ ʩʚʷʟʘʥʳ ʩ 

ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ, ʩʤʝʨʪʥʦʩʪʴʶ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʂʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ S. 

aureus ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʝʣʝʢʪʠʚʥʦʤʫ 

ʜʘʚʣʝʥʠʶ ʘʥʪʠʙʠʦʪʠʢʦʚ [13]. ʇʨʠ ʵʪʦʤ ʫ 

ʣʶʜʝʡ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʨʘʙʦʪʫ ʩʦ ʩʚʠʥʴʷʤʠ, 

ʦʪʤʝʯʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʚʦʟʙʫʜʠʪʝʣʷ, ʚʢʣʶʯʘʷ ʥʦʩʠʪʝʣʴʩʪʚʦ 

ʤʝʪʠʮʠʣʣʠʥ-ʨʝʟʠʩʪʝʥʪʥʦʛʦ S. aureus 
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(methicillin-resistant S. aureus ï MRSA) ʠ S. 

aureus ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ (multidrug-resistant S. 

aureus ï MDRSA) [9, 12]. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʩʚʠʥʦʚʦʜʩʪʚʦ ʚ ʮʝʣʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʬʘʢʪʦʨ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʠ ʚʳʩʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʦʩʠʪʝʣʴʩʪʚʘ 

ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʦʛʦ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ [14]. 

ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʠʩʢʘ 

ʩʧʦʩʦʙʦʚ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʵʬʬʝʢʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʶʪ E. coli 

ʠ S. aureus. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʙʘʟʝ ʆʤʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ (ɹʋ çʆʆɺʃè) ʠ ʢʘʬʝʜʨʳ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ʀɺʄʠɹ ʆʤʩʢʦʛʦ ɻɸʋ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ ʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʦʚ ʇʦʣʠʩʦʨʙ ɺʇ (ɸʆ 

çʇʦʣʠʩʦʨʙè, ʈʦʩʩʠʷ, ʂʦʧʝʡʩʢ) ʠ 

ʋʛʣʝʨʦʜʥʳʡ ʵʥʪʝʨʦʩʦʨʙʝʥʪ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʣʠʘʨʛʠʥʠʥʦʤ 

(ʎʝʥʪʨ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʀʂ 

ʉʆ ʈɸʅ, ʈʦʩʩʠʷ, ʆʤʩʢ), ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʳ Staphylococcus aureus ɸʊʉʉ 

6538-ʈ FDA 209-ʈ ʠ Escherichia coli ʄ-17. 

ʀʟ ʩʫʪʦʯʥʳʭ ʘʛʘʨʦʚʳʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ 

ʛʦʪʦʚʠʣʠ ʩʫʩʧʝʥʟʠʠ ʚ ʠʟʦʪʦʥʠʯʝʩʢʦʤ 

ʨʘʩʪʚʦʨʝ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

1,5 ʭ 106 ʂʆɽ/ʤʣ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ 

ʤʫʪʥʦʩʪʠ. ɻʦʪʦʚʫʶ ʚʟʚʝʩʴ ʘʩʝʧʪʠʯʝʩʢʠ 

ʨʘʟʣʠʚʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʧʦ 5 ʤʣ, ʢʫʜʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʥʦʩʠʣʠ ʠʩʧʳʪʫʝʤʳʝ 

ʧʨʝʧʘʨʘʪʳ ʧʦ 100 ʤʛ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ 

ʧʨʦʙʠʨʢʠ ʩ ʤʠʢʨʦʙʥʦʡ ʚʟʚʝʩʴʶ ʙʝʟ 

ʧʨʝʧʘʨʘʪʦʚ. ʕʢʩʧʦʟʠʮʠʷ ʤʠʢʨʦʙʥʦʡ 

ʩʫʩʧʝʥʟʠʠ ʠ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʩʦʩʪʘʚʣʷʣʘ 30 ʠ 60 ʤʠʥ. ʇʦ ʧʨʦʰʝʩʪʚʠʠ 

ʫʢʘʟʘʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʩʫʩʧʝʥʟʠʶ ʩ ʧʨʝʧʘʨʘʪʦʤ ʬʠʣʴʪʨʦʚʘʣʠ 

ʯʝʨʝʟ ʩʪʝʨʠʣʴʥʳʡ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ. 

ʌʠʣʴʪʨʘʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʨʘʟʚʝʜʝʥʠʷ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʝʚʘ. 

ʈʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʘʟʚʝʜʝʥʠʡ 

ʩʫʙʩʪʨʘʪʘ ʧʨʦʚʦʜʠʣʠ ʚ ʠʟʦʪʦʥʠʯʝʩʢʦʤ 

ʨʘʩʪʚʦʨʝ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ (9 ʤʣ), ʧʝʨʝʥʦʩʷ 

ʧʠʧʝʪʢʦʡ ʧʦ 1 ʤʣ ʚʟʚʝʩʠ ʜʦ ʢʦʥʝʯʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ 10-12. ʇʦʩʝʚ ʚʟʚʝʩʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʦʙʲʝʤʝ 0,01 ʤʣ ʥʘ ʯʘʰʢʠ 

ʇʝʪʨʠ ʩ ɻʈʄ-ʘʛʘʨʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʩʪʠʨʘʥʠʝʤ ʰʧʘʪʝʣʝʤ ɼʨʠʛʘʣʴʩʢʦʛʦ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʦʣʦʥʠʡ. 

ʀʥʢʫʙʠʨʦʚʘʣʠ ʧʦʩʝʚʳ 24 ʯ ʧʨʠ 37Áʉ. 

ʇʦʩʣʝ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʠ 

ʩʨʘʚʥʠʚʘʣʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɼʣʷ ʧʝʨʝʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʂʆɽ ʚ 1 

ʤʣ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ:

  

ʄ =  , 

 

ʛʜʝ ʄ ï ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚ 1 ʤʣ 

ʚʟʚʝʩʠ ʙʘʢʪʝʨʠʡ, ʘ ï ʯʠʩʣʦ ʢʦʣʦʥʠʡ, 

ʚʳʨʦʩʰʠʭ ʧʨʠ ʧʦʩʝʚʝ ʜʘʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, 

V ï ʦʙʲʝʤ ʧʦʩʝʷʥʥʦʡ ʚʟʚʝʩʠ ʙʘʢʪʝʨʠʡ, 10n 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʚʝʜʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩ ʢʘʞʜʳʤ ʧʨʝʧʘʨʘʪʦʤ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ P<0,05. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʇʦʣʠʩʦʨʙʘ ɺʇ 

ʢʦʥʮʝʥʪʨʘʮʠʷ S. aureus ʩʥʠʟʠʣʘʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʦʡ ʥʘ 91,5 

% ʯʝʨʝʟ 30 ʤʠʥʫʪ ʠ ʥʘ 99,4 % ʧʨʠ 60-

ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ɺ ʦʪʥʦʰʝʥʠʠ E. coli 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʨʙʮʠʠ ʩʦʩʪʘʚʠʣʘ 41,7 % 

ʯʝʨʝʟ 30 ʤʠʥʫʪ ʠ 79,2 % ʧʦ ʠʩʪʝʯʝʥʠʠ 60 

ʤʠʥʫʪ. 

ʇʨʠʤʝʥʝʥʠʝ ʋʛʣʝʨʦʜʥʦʛʦ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʠʘʨʛʠʥʠʥʦʤ, ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ S. aureus ʥʘ 88,7 % 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, E. coli ï ʥʘ 87,5 % 

ʧʨʠ 30-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʏʝʨʝʟ 60 

ʤʠʥʫʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ 

ʝʜʠʥʠʮ S. aureus ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 97,2 % 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ E. 

coli ʥʘʯʠʥʘʝʪ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʪʴ, ʭʦʪʷ 

ʦʩʪʘʝʪʩʷ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘ 
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85,9 %. ʋʢʘʟʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʝ ʜʝʩʦʨʙʮʠʠ. 

ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʨʙʝʥʪʘ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʘʨʛʠʥʠʥʦʤ, ʚ 

ʦʪʥʦʰʝʥʠʠ E. coli, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʇʦʣʠʩʦʨʙ ɺʇ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ S. aureus. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʥʪʝʨʦʩʦʨʙʝʥʪʦʚ, 

ʂʆɽ/ʤʣ 

ʊʝʩʪʦʚʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʳ 
ʂʦʥʪʨʦʣʴ 

ʕʢʩʧʦʟʠʮʠʷ 

30 ʤʠʥ 

ʕʢʩʧʦʟʠʮʠʷ 

60 ʤʠʥ 

ʇʦʣʠʩʦʨʙ ɺʇ 

S. aureus (10,60Ñ0,91)Ĭ1015 (0,90Ñ0,22)Ĭ1015*  (0,06Ñ0,002)Ĭ1015*  

E. coli (2,40Ñ0,32)Ĭ1015 (1,40Ñ0,08)Ĭ1015*  (0,50Ñ0,003)Ĭ1015*  

ʋʛʣʝʨʦʜʥʳʡ ʵʥʪʝʨʦʩʦʨʙʝʥʪ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʣʠʘʨʛʠʥʠʥʦʤ 

S. aureus (10,60Ñ0,91)Ĭ1015 (1,20Ñ0,05)Ĭ1015*  (0,30Ñ0,001)Ĭ1015*  

E. coli (2,40Ñ0,32)Ĭ1015 (0,30Ñ0,002)Ĭ1015*  (0,34Ñ0,003)Ĭ1015*  

ʇʨʠʤʝʯʘʥʠʝ: * - P<0,05 ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

 

ʆʯʝʚʠʜʥʦ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʦʙʫʩʣʦʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠ ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʳʤ ʠʭ çʩʨʦʜʩʪʚʦʤè ʢ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʘʤ [11]. ʋʛʣʝʨʦʜʥʳʡ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʝʟʦ- ʠ ʤʠʢʨʦʧʦʨ, ʫʜʦʙʥʳʭ 

ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʝʨʠʪʨʠʭʠʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʞʛʫʪʠʢʦʚ ʫ E. coli. 

ʉʪʘʬʠʣʦʢʦʢʢʠ, ʠʤʝʶʱʠʝ ʧʨʘʚʠʣʴʥʫʶ 

ʰʘʨʦʚʠʜʥʫʶ ʬʦʨʤʫ ʜʠʘʤʝʪʨʦʤ 0,5-1,5 

ʤʢʤ, ʣʝʛʯʝ ʧʦʛʣʦʱʘʶʪʩʷ ʤʘʢʨʦʧʦʨʠʩʪʳʤ 

ʇʦʣʠʩʦʨʙʦʤ ɺʇ. ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʱʝʣʦʯʥʘʷ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʜʘʥʥʦʛʦ 

ʩʦʨʙʝʥʪʘ [3], ʚʳʭʦʜʷʱʘʷ ʟʘ ʛʨʘʥʠʮʳ 

ʦʧʪʠʤʫʤʘ pH ʜʣʷ ʩʪʘʬʠʣʦʢʦʢʢʦʚ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ in vivo ʢʘʢ 

ʨʝʛʫʣʷʪʦʨʦʚ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, 

ʠʛʨʘʶʱʝʡ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʧʘʪʦʛʝʥʘʤ. 

ɻʘʨʤʦʥʠʟʠʨʫʷ ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʳ ʧʦʚʳʰʘʶʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʠ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʭ ʵʬʬʝʢʪʦʚ 

ʩʦʨʙʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʩʦʨʙʝʥʪʦʚ ʠ ʘʜʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʦʣʦʜʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ (ʄɼ-2435.2022.5.). 
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COLI ʀ S. AUREUS ɺ ʋʉʃʆɺʀʗʍ IN VITRO 

 

ɻʝʨʫʥʦʚ ʊ.ɺ., ɻʝʨʫʥʦʚʘ ʃ.ʂ., ʇʣʝʰʘʢʦʚʘ ɺ.ʀ., ʀʚʘʥʦʚʘ ɽ.ɸ., ʃʘʧʫʭʦʚʘ ɺ.ɸ 

ʈʝʟʶʤʝ 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʠʚʦʪʥʳʭ, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʦʷʚʣʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʦʠʩʢ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ. ʎʝʣʴʶ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʇʦʣʠʩʦʨʙʘ 

ɺʇ ʠ ʋʛʣʝʨʦʜʥʦʛʦ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʘʨʛʠʥʠʥʦʤ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʝʢʦʪʦʨʳʤ ʚʦʟʙʫʜʠʪʝʣʷʤ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ in vitro ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʳ Staphylococcus aureus ɸʊʉʉ 6538-ʈ FDA 209-ʈ ʠ Escherichia coli ʄ-17. ʀʟ 

ʩʫʪʦʯʥʳʭ ʘʛʘʨʦʚʳʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʛʦʪʦʚʠʣʠ ʩʫʩʧʝʥʟʠʠ ʚ ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʥʘʪʨʠʷ 

ʭʣʦʨʠʜʘ, ʨʘʟʣʠʚʘʣʠ ʚ ʧʨʦʙʠʨʢʠ, ʢʫʜʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʥʦʩʠʣʠ ʠʩʧʳʪʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦ 100 

ʤʛ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʧʨʦʙʠʨʢʠ ʩ ʤʠʢʨʦʙʥʦʡ ʚʟʚʝʩʴʶ ʙʝʟ ʧʨʝʧʘʨʘʪʦʚ. ʕʢʩʧʦʟʠʮʠʷ 

ʤʠʢʨʦʙʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʩʪʘʚʣʷʣʘ 30 ʠ 60 ʤʠʥ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʇʦʣʠʩʦʨʙʘ ɺʇ ʢʦʥʮʝʥʪʨʘʮʠʷ S. aureus ʩʥʠʟʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʦʡ ʥʘ 

91,5 % ʯʝʨʝʟ 30 ʤʠʥʫʪ ʠ ʥʘ 99,4 % ʧʨʠ 60-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ɺ ʦʪʥʦʰʝʥʠʠ E. coli 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʨʙʮʠʠ ʩʦʩʪʘʚʠʣʘ 41,7 % ʯʝʨʝʟ 30 ʤʠʥʫʪ ʠ 79,2 % ʧʦ ʠʩʪʝʯʝʥʠʠ 60 ʤʠʥʫʪ. 

ʇʨʠ ʵʪʦʤ ʋʛʣʝʨʦʜʥʳʡ ʵʥʪʝʨʦʩʦʨʙʝʥʪ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʣʠʘʨʛʠʥʠʥʦʤ, ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʩʦʨʙʠʨʦʚʘʣ S. aureus, ʥʦ ʙʳʣ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ. 

 

SORPTION ACTIVITY OF POLYSORB VP AND CARBON ENTEROSORBENT MODIFIED 

WITH POLYARGININE, ON THE EXAMPLE OF E. COLI AND S. AUREUS UNDER IN 

VITRO CONDITIONS 

 

Gerunov T.V., Gerunova L.K., Pleshakova V.I., Ivanova E.A., Lapukhova V.A. 

Summary 

 

The spread of infectious diseases in animals, the widespread use of antibacterial drugs, and 

the emergence of antibiotic-resistant strains of microorganisms determine the search for new 

approaches to treatment and prevention. The purpose of this study is a comparative assessment of 

the sorption activity of Polysorb VP and Carbon enterosorbent modified with polyarginine in 

relation to some pathogens of infectious diseases. In the in vitro study, the test cultures of 

Staphylococcus aureus ATCC 6538-P FDA 209-P and Escherichia coli M-17 were used. 

Suspensions were prepared from daily agar test cultures in isotonic sodium chloride solution, then 

they were poured into test tubes, where the test preparations of 100 mg were previously introduced. 

Test tubes with a microbial suspension without drugs served as a control. The exposure of the 

microbial suspension and the tested preparations was 30 and 60 minutes. When using Polysorb VP, 

the concentration of S. aureus decreased by 91.5 % after 30 minutes compared to the control sample 

and by 99.4 % at 60-minute exposure. For E. coli, the sorption efficiency was 41.7 % after 30 

minutes and 79.2 % after 60 minutes. At the same time, the carbon enterosorbent modified with 

polyarginine sorbed S. aureus less effectively, but was more effective against E. coli. 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʣʦʯʥʳʤ ʩʢʦʪʦʚʦʜʩʪʚʦʤ ʪʝʩʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, ʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʧʣʦʜʦʚʠʪʦʩʪʠ ʢʦʨʦʚ, ʚʳʞʠʚʘʝʤʦʩʪʠ ʪʝʣʷʪ 

ʠ ʦʙʱʝʛʦ ʟʜʦʨʦʚʴʷ ʩʪʘʜʘ [10].  

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʘʥʦʚʠʪʩʷ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʨʠʚʦʜʷ 

ʢ ʧʦʪʝʨʝ ʧʨʠʧʣʦʜʘ ʦʪ 10 ʜʦ 35 % ʠʟ-ʟʘ 

ʷʣʦʚʦʩʪʠ ʠ ʙʝʩʧʣʦʜʠʷ ʢʦʨʦʚ. ʕʥʜʦʤʝʪʨʠʪ, 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʥʠʤʘʶʱʠʡ ʦʩʪʨʦʝ ʪʝʯʝʥʠʝ, 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ 

ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ, 

ʚʳʟʳʚʘʷ ʜʣʠʪʝʣʴʥʦʝ ʙʝʩʧʣʦʜʠʝ ʫ ʢʦʨʦʚ [1, 

6, 8]. 

ʊʝʨʘʧʠʷ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʵʥʜʦʤʝʪʨʠʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʨʘʟʥʫʶ 

ʵʪʠʦʣʦʛʠʶ, ʭʘʨʘʢʪʝʨ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʚʳʙʦʨʫ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʫʯʠʪʳʚʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ. ʂʦʤʧʣʝʢʩʥʦʝ 

ʣʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʵʪʠʦʪʨʦʧʥʫʶ, 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ 

ʪʝʨʘʧʠʶ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. [4, 7, 9, 

11].  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ 

ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʚ, ʘʜʘʧʪʦʛʝʥʦʚ ʠ 

ʧʨʝʧʘʨʘʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʘʢʪʫʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʢʘʟʳʚʘʶʪ 

ʤʷʛʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʥʝ ʚʳʟʳʚʘʶʪ ʩʪʨʝʩʩʘ 

ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʶʪ ʥʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʥʘʫʢʝ ʦʪʤʝʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ, ʪʝʨʘʧʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʯʘʩʪʦʪʘ ʧʨʦʷʚʣʝʥʠʷ 

ʵʥʜʦʤʝʪʨʠʪʦʚ ʫ ʤʦʣʦʯʥʳʭ, ʦʩʦʙʝʥʥʦ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʧʦ-ʧʨʝʞʥʝʤʫ 

ʥʝ ʩʥʠʞʘʝʪʩʷ. ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ, ʩʦʧʨʦʚʦʞʜʘʷʩʴ ʫʭʫʜʰʝʥʠʝʤ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʥʝʛʘʪʠʚʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʚ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʜʣʷ ʣʝʯʝʥʠʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʫ 

ʢʦʨʦʚ. ʋʯʝʥʳʝ ʚʩʝ ʯʘʱʝ ʧʨʠʟʥʘʶʪ, ʯʪʦ 

ʧʨʝʧʘʨʘʪʳ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʚ, 

ʘʜʘʧʪʦʛʝʥʦʚ ʠ ʧʨʝʧʘʨʘʪʦʚ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʭʦʨʦʰʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʘʥʪʠʙʠʦʪʠʢʘʤ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʟ ʧʨʝʧʘʨʘʪʦʚ ʆʢʩʠʣʘʪ ʠ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʠ ʠʭ ʜʦʟ ʚ ʢʦʤʧʣʝʢʩʥʦʡ 

ʪʝʨʘʧʠʠ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʢʦʨʦʚ ʩ 

ʚʳʩʦʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 

ʆʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʜʦʟʫ 

ʧʨʝʧʘʨʘʪʦʚ ʆʢʩʠʣʘʪ ʠ ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʞʠʚʦʪʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʢʘʪʘʨʘʣʴʥʳʡ 

ʵʥʜʦʤʝʪʨʠʪ ʩ 3-ʛʦ ʧʦ 5-ʳʡ ʜʝʥʴ ʧʦʩʣʝ 

ʨʦʜʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʳʡ ʦʧʳʪ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʥʘ 100 ʢʦʨʦʚʘʭ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ɻʋʇ ʉʆ çʂʫʧʠʥʩʢʦʝè 

ɹʝʟʝʥʯʫʢʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʫ 90 ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ 

ʢʘʪʘʨʘʣʴʥʳʡ ʵʥʜʦʤʝʪʨʠʪ, ʘ ʦʩʪʘʣʴʥʳʝ 10 

ʟʜʦʨʦʚʳʝ ʢʦʨʦʚ ʙʝʟ ʧʦʩʣʝʨʦʜʦʚʳʭ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʜʚʘ ʵʪʘʧʘ ʚ 

ʭʦʜʝ ʧʝʨʚʦʡ ʯʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ 

ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʳʩʝʤʴ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʰʝʩʪʴʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ). 

ʂʦʨʦʚʳ ʚ ʛʨʫʧʧʳ ʧʦʜʙʠʨʘʣʠ ʧʦ ʧʨʠʥʮʠʧʫ 

ʘʥʘʣʦʛʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʢʘʪʘʨʘʣʴʥʳʡ 

ʵʥʜʦʤʝʪʨʠʪʩ3-ʛʦ ʧʦ 5-ʳʡ ʜʝʥʴ ʧʦʩʣʝ ʨʦʜʦʚ, 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʟʜʦʨʦʚʳʝ 

ʞʠʚʦʪʥʳʝ. ɾʠʚʦʪʥʳʝ ʧʦʜʦʧʳʪʥʦʡ ʧʝʨʚʦʡ, 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʩ ʜʠʘʛʥʦʟʦʤ 

ʢʘʪʘʨʘʣʴʥʳʡ ʵʥʜʦʤʝʪʨʠʪ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʯʝʥʠʷ ʚʚʦʜʠʣʠʚ ʦʙʣʘʩʪʴ ʩʝʜʘʣʠʱʥʦ-

ʧʨʷʤʦʢʠʰʝʯʥʳʭ ʷʤʦʢ ʧʷʪʠʢʨʘʪʥʦ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘʧʨʝʧʘʨʘʪ ʆʢʩʠʣʘʪ, ʚ 

ʜʦʟʘʭ 0,02 ʤʣ/ʢʛ (12 ʤʣ), 0,03 ʤʣ/ʢʛ (18 ʤʣ), 

0,04 ʤʣ/ʢʛ (24 ʤʣ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʨʦʚʳ 

ʯʝʪʚʝʨʪʦʡ ʧʷʪʦʡ ʠ ʰʝʩʪʦʡ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʩ ʜʠʘʛʥʦʟʦʤ ʢʘʪʘʨʘʣʴʥʳʡ 

ʵʥʜʦʤʝʪʨʠʪ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʠʠʚʚʦʜʠʣʠ 

ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ ʩʨʝʜʥʝʡ ʪʨʝʪʴʠ ʰʝʠ ʥʘ 

1, 2, 3, 5 ʠ 7 ʜʝʥʴ ʪʢʘʥʝʚʦʡ ʧʨʝʧʘʨʘʪ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥʚ ʜʦʟʘʭ 10 ʤʣ, 15 ʤʣ, 20 ʤʣ 

ʥʘ ʛʦʣʦʚʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʥʘʤʠ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ 

ʧʨʝʧʘʨʘʪʦʚ ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʠ ʆʢʩʠʣʘʪ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ ʜʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʥʘʤʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦ ʧʨʠʥʮʠʧʫ 

ʘʥʘʣʦʛʦʚ ʪʨʠ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭʩ ʜʠʘʛʥʦʟʦʤ ʢʘʪʘʨʘʣʴʥʳʡ 

ʵʥʜʦʤʝʪʨʠʪ ʩ 3-ʛʦ ʧʦ 5-ʳʡ ʜʝʥʴ ʧʦʩʣʝ 

ʨʦʜʦʚ. 

ɺ ʪʝʨʘʧʠʠ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘʤʠ 

ʆʢʩʠʣʘʪʚ ʜʦʟʝ 0,03 ʤʣ/ʢʛʚ ʦʙʣʘʩʪʴ 

ʩʝʜʘʣʠʱʥʦ-ʧʨʷʤʦʢʠʰʝʯʥʳʭ ʷʤʦʢ 

ʧʷʪʠʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘʠ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥʚ ʜʦʟʝ 20 ʤʣ ʥʘ ʛʦʣʦʚʫ 

ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ ʩʨʝʜʥʝʡ ʪʨʝʪʴʠ ʰʝʠ ʥʘ 

1, 2, 3, 5 ʠ 7 ʜʝʥʴ. ɺ ʪʝʨʘʧʠʠ ʞʠʚʦʪʥʳʭ 

ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ 

ʆʢʩʠʣʘʪʚ ʜʦʟʝ 0,03 ʤʣ/ʢʛ (18 ʤʣ) ʚ ʦʙʣʘʩʪʴ 

ʩʝʜʘʣʠʱʥʦ-ʧʨʷʤʦʢʠʰʝʯʥʳʭ ʷʤʦʢ 

ʧʷʪʠʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ, ʘ 

ʞʠʚʦʪʥʳʤ ʪʨʝʪʴʝʡʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʨʝʧʘʨʘʪ ɹʠʦʩʪʠʤʫʣʴʛʠʥʚ ʜʦʟʝ 15 ʤʣ ʥʘ 

ʛʦʣʦʚʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʚʫʭ 

ʵʪʘʧʘʭ ʥʘʤʠ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʝʢʨʘʱʝʥʠʝ 

ʚʳʜʝʣʝʥʠʷ ʢʘʪʘʨʘʣʴʥʦʛʦʵʢʩʩʫʜʘʪʘ ʠʟ 

ʧʦʣʦʚʦʡ ʱʝʣʠ, ʩʨʦʢʟʘʚʝʨʰʝʥʠʝ ʠʥʚʦʣʶʮʠʠ 

ʤʘʪʢʠ ʩ ʧʦʤʦʱʴʶʨʝʢʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʨʦʢ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʦʪ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ % ʚʳʟʜʦʨʦʚʣʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʝʯʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʟ 

ʧʨʝʧʘʨʘʪʘ ʆʢʩʠʣʘʪ (ʊʘʙʣʠʮʘ 1), ʢʦʪʦʨʳʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʪʝʣʘ, ʯʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, 

ʧʫʣʴʩ ʠ ʨʫʤʠʥʘʮʠʷ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʚʝʨʭʥʠʭ ʟʥʘʯʝʥʠʡ ʥʦʨʤʳ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʩʪʘʚʣʝʥʥʳʡ 

ʜʠʘʛʥʦʟ ʢʘʪʘʨʘʣʴʥʳʡ ʵʥʜʦʤʝʪʨʠʪ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʦʪʤʝʯʘʣʠ 

ʚʳʜʝʣʝʥʠʝ ʠʟ ʧʦʣʦʚʦʡ ʱʝʣʠ ʚ ʚʠʜʝ 

ʤʫʪʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʩʣʠʟʠʩʪʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʵʢʩʩʫʜʘʪʘ ʙʝʟ ʟʘʧʘʭʘ, ʥʘ ʢʦʨʥʝ ʭʚʦʩʪʘ ʠ 

ʩʝʜʘʣʠʱʥʳʭ ʙʫʛʨʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ 

ʚʳʩʦʭʰʠʝ ʩʝʨʦʚʘʪʳʝ ʢʦʨʦʯʢʠ. ʇʦʩʣʝ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʤ ʆʢʩʠʣʘʪ ʚ 

ʦʙʣʘʩʪʴ ʩʝʜʘʣʠʱʥʦ-ʧʨʷʤʦʢʠʰʝʯʥʳʭ ʷʤʦʢ 

ʧʷʪʠʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ 

ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʢʨʘʱʝʥʠʝ ʚʳʜʝʣʝʥʠʡ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʥʘ 6.37 ʠ 6,45 ʜʥʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦ 2-ʡ ʠ 3-ʡ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʛʜʝ ʧʨʠʤʝʥʷʣʘʩʴ ʜʦʟʘ 0,03 ʤʣ/ʢʛ, 

0,04 ʤʣ/ʢʛ, ʯʪʦ ʤʝʥʴʰʝ ʥʘ 0,73 ʠ 0,65 ʜʥʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʜʦʟʘ 0,02 ʤʣ/ʢʛ. ɺʦʟʚʨʘʱʝʥʠʝ ʤʘʪʢʠ ʚ 

ʪʘʟʦʚʫʶ ʧʦʣʦʩʪʴ ʚ ʧʦʜʦʧʳʪʥʦʡ 2-ʡ ʠ 3-ʡ 

ʛʨʫʧʧʝ ʥʘʩʪʫʧʘʣʦ ʨʘʥʴʰʝ ʥʘ 1 ʜʝʥʴ, ʯʝʤ ʚ 

1-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʘʠʤʝʥʴʰʫʶ ʜʦʟʠʨʦʚʢʫ. ɼʠʥʘʤʠʢʘ 
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ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ 

ʧʦʜʦʧʳʪʥʦʡ 2 ʠ 3-ʡ ʛʨʫʧʧʝ ʫʞʝ ʥʘ 6ʜʝʥʴ 

ʚʳʟʜʦʨʦʚʝʣʦ 9 ʠ 7 ʞʠʚʦʪʥʳʭ ʠʟ 10, ʘ ʚ 

ʧʦʜʦʧʳʪʥʦʡ-1 ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʥʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʪʦʣʴʢʦ ʫ 2-ʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʟ 0,03 ʤʣ/ʢʛ 

ʠ 0,04 ʤʣ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

 

ʊʘʙʣʠʮʘ 1 ï ʊʝʨʘʧʠʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʢʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ 

ʆʢʩʠʣʘʪ 

ɻʨʘʜʠʝʥʪ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ (n=10) 

ʇʦʜʦʧʳʪʥʘʷ-1 ʇʦʜʦʧʳʪʥʘʷ-2 ʇʦʜʦʧʳʪʥʘʷ-3 

ʇʨʝʢʨʘʱʝʥʠʝ ʚʳʜʝʣʝʥʠʷʢʘʪʘʨʘʣʴʥʦʛʦ 

ʵʢʩʩʫʜʘʪʘ, ʜʥʝʡ 
7,10Ñ0,43 6,37Ñ0,35 6,45Ñ0,11 

ɿʘʚʝʨʰʝʥʠʝ ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ, ʜʥʝʡ 36,0Ñ0,71 35,2Ñ0,59 35,3Ñ0,61 

ʉʨʦʢ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, ʜʥʝʡ 8,40Ñ0,46 7,39Ñ0,23 7,40Ñ0,43 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘ 6-ʦʡ ʜʝʥʴ 2 9 7 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘ 7-ʦʡ ʜʝʥʴ ʠ ʧʦʟʞʝ 6 1 3 

ɺʩʝʛʦ ʚʳʟʜʦʨʦʚʝʣʦ ʢʦʨʦʚ 8 10 10 

% ʚʳʟʜʦʨʦʚʣʝʥʠʷ 80 100 100 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʨʝʤʷ ʧʦʣʥʦʛʦ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʝʣʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʦʟʠʨʦʚʢʠ 

ʧʨʝʧʘʨʘʪʘ ʆʢʩʠʣʘʪʘ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʛʨʫʧʧʘʤʠ ʙʳʣʘ ʦʯʝʥʴ ʤʘʣʘ, ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ (0,03 ʤʣ/ʢʛ) ʠ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ 

(0,04 ʤʣ/ʢʛ) ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʛʜʝ ʜʚʘ ʠʟ ʜʝʩʷʪʠ ʞʠʚʦʪʥʳʭ ʥʝ 

ʚʳʟʜʦʨʦʚʝʣʦ ʚ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʧʝʨʠʦʜ ʠ 

ʵʥʜʦʤʝʪʨʠʪ ʦʩʣʦʞʥʠʣʩʷ ʛʥʦʡʥʳʤ 

ʚʦʩʧʘʣʝʥʠʝʤ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤʠ 

ʥʘʤʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ 

ʧʨʝʧʘʨʘʪʘ ʆʢʩʠʣʘʪ ʚ 0,03 ʤʣ/ʢʛ ʚ ʦʙʣʘʩʪʴ 

ʩʝʜʘʣʠʱʥʦ-ʧʨʷʤʦʢʠʰʝʯʥʳʭ ʷʤʦʢ 

ʧʷʪʠʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ, ʪʘʢ ʢʘʢ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʝʡ ʜʦʟʳ ʚ 0,04 ʤʣ/ʢʛ 

ʧʨʝʧʘʨʘʪʘ ʆʢʩʠʣʘʪ ʥʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɸʥʘʣʠʟ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʟ ʧʨʝʧʘʨʘʪʘ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥ (ʊʘʙʣʠʮʘ 2), ʧʦʢʘʟʘʣ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʯʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ, ʧʫʣʴʩ ʠ ʨʫʤʠʥʘʮʠʷ ʫ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʪʘʢ ʞʝ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʚʝʨʭʥʠʭ ʟʥʘʯʝʥʠʡ 

ʥʦʨʤʳ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɻʠʥʝʢʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚ ʥʘʯʘʣʝ 

ʣʝʯʝʥʠʷ ʙʳʣʠ ʪʘʢ ʞʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚʳʜʝʣʝʥʠʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʢʩʩʫʜʘʪʘ, ʘ ʥʘ 

ʢʦʨʥʝ ʭʚʦʩʪʘ ʠ ʩʝʜʘʣʠʱʥʳʭ ʙʫʛʨʘʭ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚʳʩʦʭʰʠʝ ʩʝʨʦʚʘʪʳʝ 

ʢʦʨʦʯʢʠ.

 

ʊʘʙʣʠʮʘ 2 ï ʊʝʨʘʧʠʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʢʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥ 

ɻʨʘʜʠʝʥʪ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ (n=10) 

ʇʦʜʦʧʳʪʥʘʷ-4 ʇʦʜʦʧʳʪʥʘʷ-5 ʇʦʜʦʧʳʪʥʘʷ-6 

ʇʨʝʢʨʘʱʝʥʠʝ ʢʘʪʘʨʘʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ, 

ʜʥʝʡ 
7,49Ñ0,56 6,98Ñ0,43 7,01Ñ0,45 

ɿʘʚʝʨʰʝʥʠʝ ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ, ʜʥʝʡ 37,10Ñ0,76 36,20Ñ0,65 36,50Ñ0,60 

ʉʨʦʢ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, 

ʜʥʝʡ 
8,95Ñ0,65 8,01Ñ0,26 8,10Ñ0,33 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘ 6-ʦʡ ʜʝʥʴ 1 4 3 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘ 7-ʦʡ ʜʝʥʴ ʠ ʧʦʟʞʝ 6 5 6 

ɺʩʝʛʦ ʚʳʟʜʦʨʦʚʝʣʦ ʢʦʨʦʚ 7 9 8 

% ʚʳʟʜʦʨʦʚʣʝʥʠʷ 70 90 90 

 

ʇʦʩʣʝ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʩʚʚʝʜʝʥʠʝʤ 

ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ ʩʨʝʜʥʝʡ ʪʨʝʪʴʠ ʰʝʠ ʥʘ 

1, 2, 3, 5 ʠ 7 ʜʝʥʴ ʪʢʘʥʝʚʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʢʨʘʱʝʥʠʝ 
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ʚʳʜʝʣʝʥʠʡ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʢʩʩʫʜʘʪʘ ʥʘ 6,98 

ʜʝʥʴ ʚʦ 2-ʡ ʠ ʥʘ 7,01 ʜʝʥʴ ʚ 5-ʦʡ ʠ 6-ʦʡ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʛʜʝ ʧʨʠʤʝʥʷʣʘʩʴ ʜʦʟʘ 

15 ʤʣ, 20 ʤʣ, ʯʪʦ ʙʳʣʦ ʤʝʥʴʰʝ ʥʘ 0,51 ʜʥʷ 

ʠ 0,48 ʜʥʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

4-ʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ʛʜʝ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʦʟʘ 10 ʤʣ. ɺʨʝʤʷ 

ʟʘʚʝʨʰʝʥʠʝ ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ ʠ ʝʝ 

ʦʙʨʘʪʥʦʛʦ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʪʘʟʦʚʫʶ ʧʦʣʦʩʪʴ 

ʚ ʧʦʜʦʧʳʪʥʦʡ 5-ʦʡ ʠ 6-ʦʡ ʛʨʫʧʧʝ ʥʘʩʪʫʧʘʣ 

ʨʘʥʴʰʝ ʥʘ 0,9 ʜʥʷ ʚ ʧʷʪʦʡ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʠ 0,6 ʜʥʷ ʚ ʰʝʩʪʦʡ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʯʝʪʚʝʨʪʦʡ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʜʳʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 37.10 ʜʥʷ. ɸʥʘʣʠʟ 

ʜʠʥʘʤʠʢʠ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 4 

ʛʦʣʦʚʳ ʠʟ 5-ʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʚʳʟʜʦʨʦʚʝʣʦ ʫʞʝ ʥʘ6-ʦʡ ʜʝʥʴ, ʯʪʦ ʙʦʣʴʰʝ 

ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʰʝʩʪʦʡ 

ʛʨʫʧʧʦʡ, ʛʜʝ ʧʨʠʤʝʥʷʣʘʩʴ ʙʦʣʴʰʘʷ 

ʜʦʟʠʨʦʚʢʘ ʚ 20 ʤʣ ʠ ʥʘ 3 ʛʦʣʦʚʳ ʙʦʣʴʰʝ 

ʯʝʤ ʚ ʧʦʜʦʧʳʪʥʦʡ 4-ʦʡ ʛʨʫʧʧʝ ʛʜʝ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʦʟʠʨʦʚʢʘ ʚ 10 ʤʣ. 

ɼʠʥʘʤʠʢʘ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ 7-

ʦʡ ʜʝʥʴ ʠ ʧʦʟʞʝ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ 

ʧʦʜʦʧʳʪʥʦʡ 4-ʦʡ ʛʨʫʧʧʝ ʚʳʟʜʦʨʦʚʝʣʦ 7 

ʞʠʚʦʪʥʳʭ ʠʟ 10 ʞʠʚʦʪʥʳʭ, ʚ ʧʦʜʦʧʳʪʥʦʡ 

5-ʦʡ ʛʨʫʧʧʝ 5 ʛʦʣʦʚ ʠʟ 10 ʠ ʚ ʧʦʜʦʧʳʪʥʦʡ 

6-ʦʡ ʛʨʫʧʧʝ 8 ʢʦʨʦʚ ʠʟ 10. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʟʘ 

ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʤ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥ (ʦʪʜʝʣʴʥʦ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɹʠʦʩʪʠʤʫʣʴʛʠʥ 

(ʦʪʜʝʣʴʥʦ) ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʟʘ ʚʝʩʴ ʢʫʨʩ ʣʝʯʝʥʠʷ 

ʚʩʝʛʦ ʠʟ 30 ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ 

ʚʳʟʜʦʨʦʚʝʣʦ 24 ʛʦʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʨʘʧʠʝʡ ʧʨʝʧʘʨʘʪʦʤ ʆʢʩʠʣʘʪ ʛʜʝ ʟʘ ʵʪʦʪ 

ʞʝ ʧʝʨʠʦʜ ʚʳʟʜʦʨʦʚʝʣʦ 28 ʛʦʣʦʚ ʠʟ 30, 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʚʳʟʜʦʨʦʚʣʝʥʠʷ 

ʚʠʜʠʤʦ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʤ ʩʨʦʢʦʤ ʜʝʡʩʪʚʠʷ 

ʪʢʘʥʝʚʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ 

ʠʟʣʦʞʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ ʧʨʝʧʘʨʘʪʘ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʧʨʠ ʪʝʨʘʧʠʠ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʵʥʜʦʤʝʪʨʠʪʘ ʚ 15 ʤʣ ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ 

ʩʨʝʜʥʝʡ ʪʨʝʪʴʠ ʰʝʠ ʥʘ 1, 2, 3, 5 ʠ 7 ʜʝʥʴ 

ʉ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʵʥʜʦʤʝʪʨʠʪʘ ʧʨʝʧʘʨʘʪʘʤʠ ʆʢʩʠʣʘʪ ʠ 

ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʳʪ 

ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ 

ʚ ʢʦʤʧʣʝʢʩʝ ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ (ʊʘʙʣʠʮʘ 3) 

 

ʊʘʙʣʠʮʘ 3 ï ʂʦʤʧʦʟʠʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʢʦʨʦʚ ʧʨʝʧʘʨʘʪʘʤʠ ʆʢʩʠʣʘʪ 

ʠ ɹʠʦʩʪʠʤʫʣʴʛʠʥ 

ɻʨʘʜʠʝʥʪʳ 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ (n=10) 

ʇʦʜʦʧʳʪʥʘʷ-1 

(ɹʠʦʩʪʠʤʫʣʴʛʠʥ+ʆʢʩʠʣʘʪ) 

ʇʦʜʦʧʳʪʥʘʷ-2  

(ʆʢʩʠʣʘʪ) 

ʇʦʜʦʧʳʪʥʘʷ-3  

(ɹʠʦʩʪʠʤʫʣʴʛʠʥ) 

ʇʨʝʢʨʘʱʝʥʠʝ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʚʳʜʝʣʝʥʠʷ, ʜʥʝʡ 
4,69Ñ0,11 6,26Ñ0,33 6,86Ñ0,45 

ɿʘʚʝʨʰʝʥʠʝ ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ, ʜʥʝʡ 33,7Ñ0,23 35,7Ñ0,54 36,20Ñ0,61 

ʉʨʦʢ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʩ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ, ʜʥʝʡ 
5,68Ñ0,11 7,33Ñ0,28 8,16Ñ0,22 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘ 5-ʦʡ ʜʝʥʴ 8 0 0 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘ 6-ʦʡ ʜʝʥʴ 2 8 4 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘ 7-ʦʡ ʜʝʥʴ ʠ ʧʦʟʞʝ 0 2 5 

ɺʩʝʛʦ ʚʳʟʜʦʨʦʚʝʣʦ ʢʦʨʦʚ 10 10 9 

% ʚʳʟʜʦʨʦʚʣʝʥʠʷ 100 100 90 

 

ɸʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʧʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʵʥʜʦʤʝʪʨʠʪʘ ʧʨʝʧʘʨʘʪʘʤʠ ʆʢʩʠʣʘʪ ʚ ʜʦʟʝ 

0,03 ʤʣ/ʢʛ ʚ ʦʙʣʘʩʪʴ ʩʝʜʘʣʠʱʥʦ-

ʧʨʷʤʦʢʠʰʝʯʥʳʭ ʷʤʦʢ ʧʷʪʠʢʨʘʪʥʦ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ ʠ ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʚ 

ʜʦʟʝ 15 ʤʣ/ʛʦʣʦʚ ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ 

ʩʨʝʜʥʝʡ ʪʨʝʪʴʠ ʰʝʠ ʥʘ 1, 2, 3, 5 ʠ 7 ʜʝʥʴ, 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʢʨʘʱʝʥʠʝ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʥʘʩʪʫʧʘʣʦ ʚ 1 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʨʘʥʴʰʝ ʯʝʤ ʚʦ 2-ʦʡ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ 

ʧʨʝʧʘʨʘʪ ʆʢʩʠʣʘʪ ʥʘ 1,57 ʜʥʷ ʠ ʯʝʤ ʚ 3 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ 

ʧʨʝʧʘʨʘʪ ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʥʘ 2,17 ʜʥʷ. 



53  

ʀʥʚʦʣʶʮʠʷ ʤʘʪʢʠ ʥʘʩʪʫʧʘʣʘ ʪʘʢ ʞʝ 

ʨʘʥʴʰʝ ʚ ʧʦʜʦʧʳʪʥʦʡ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, ʛʜʝ 

ʧʨʠʤʝʥʷʣʦʩʴ ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ 

ʧʨʝʧʘʨʘʪʘʤʠ ʆʢʩʠʣʘʪ ʠ ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʥʘ 

2 ʜʥʷ ʯʝʤ ʚ ʧʦʜʦʧʳʪʥʦʡ ʧʝʨʚʦʡ ʠ ʥʘ 2,5 

ʜʥʷ ʯʝʤ ʚ ʧʦʜʦʧʳʪʥʦʡ 3 ʛʨʫʧʧʝ. ʉʨʦʢ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʚ ʧʦʜʦʧʳʪʥʦʡ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 5,68 ʜʥʷ, ʯʪʦ ʤʝʥʴʰʝ, ʯʝʤ 

ʚ ʧʦʜʦʧʳʪʥʦʡ 2 ʠ 3 ʛʨʫʧʧʝ ʥʘ 1,65 ʠ 2,48 

ʜʥʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʟʘ 

ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ, ʚʩʝʛʦ ʠʟ 10 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʟʜʦʨʦʚʝʣʦ 100 

%ʞʠʚʦʪʥʳʭ ʫʞʝ ʥʘ 6-ʦʡ ʜʝʥʴ ʣʝʯʝʥʠʷ, ʘ 

ʧʨʠ ʪʝʨʘʧʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʦʡ ʧʨʝʧʘʨʘʪʘ 

ʆʢʩʠʣʘʪ ʟʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʳʟʜʦʨʦʚʝʣʦ 

ʪʘʢʞʝ 100 % ʛʦʣʦʚʥʦ 8 ʠʟ ʥʠʭ ʚʳʟʜʦʨʦʚʝʣʠ 

ʥʘ 6-ʦʡ ʜʝʥʴ ʣʝʯʝʥʠʠ ʠ 2 ʥʘ 7-ʦʡ ʠ ʧʦʟʞʝ, ʘ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʦʡ 

ʧʨʝʧʘʨʘʪʘ ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʚʩʝʛʦ 

ʚʳʟʜʦʨʦʚʝʣʦ 90 % ʠʟ ʥʠʭ 4-ʝ ʥʘ 6-ʦʡ ʜʝʥʴ 

ʠ 5 ʞʠʚʦʪʥʳʭ ʥʘ 7-ʦʡ ʠ ʧʦʟʞʝ ʜʥʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʵʥʜʦʤʝʪʨʠʪʘ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ 

ʧʨʝʧʘʨʘʪʘ ʆʢʩʠʣʘʪ ʚ ʜʦʟʝ 0,03 ʤʣ/ʢʛ ʚ 

ʦʙʣʘʩʪʴ ʩʝʜʘʣʠʱʥʦ-ʧʨʷʤʦʢʠʰʝʯʥʳʭ ʷʤʦʢ 

ʧʷʪʠʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ ʠ 

ʧʨʝʧʘʨʘʪʘ ɹʠʦʩʪʠʤʫʣʴʛʠʥ ʚ ʜʦʟʝ 15 

ʤʣ/ʛʦʣʦʚ ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ ʩʨʝʜʥʝʡ 

ʪʨʝʪʴʠ ʰʝʠ ʥʘ 1, 2, 3, 5 ʠ 7 ʜʝʥʴ, ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʙʳʩʪʨʦʝ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʘ ʪʘʢ ʞʝ ʙʦʣʝʝ 

ʙʳʩʪʨʳʤ ʟʘʚʝʨʰʝʥʠʝʤ ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʟʘʤʠ ʪʝʭ ʞʝ ʧʨʝʧʘʨʘʪʦʚ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 
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ʪʘʢ ʞʝ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʟʘʚʝʨʰʝʥʠʝʤ ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʟʘʤʠ ʪʝʭ ʞʝ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

 

COMPOSITIONAL THERAPY OF CATARRHAL ENDOMETRITIS OF COWS WITH 

OXYLATE AND BIOSTIMULGIN PREPARATIONS 

 

Gonoury C.K., Baimishev M.H., Mullakaev O.T., Mullakaeva L.A. 

Summary 

 

The complex treatment of bovine acute post-partum catarrhal endometritis, by using the 

drug Oxylatum (Rus: ʆʢʩʠʣʘʪ) at a dose of 0.03 ml/kg (18 ml for Holstein cows of 600kg) injected 

in the ischiorectal fossa region five times consecutively with an interval of 24 hours and the drug 

Biostimulginum (Rus: ɹʠʦʩʪʠʤʫʣʴʛʠʥ) at a dose of 0.025 ml/kg (15 ml for Holstein cows of 

600kg) injected subcutaneously in the second third of the neck region on the 1st, 2nd, 3rd and 5th 

day of treatment provides a significant therapeutic effect yielding a faster recovery which was 

confirmed by clinical signs furthermore accompanied by a speedy uterine involution in contrast to 

the separate use of each drug. 
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ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʨʝʛʫʣʷʮʠʠ 

ʦʙʲʝʤʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʛʝʤʦʮʠʪʦʚ. ʄʝʤʙʨʘʥʥʳʡ ʨʝʟʝʨʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʣʝʪʦʢ. ʉʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʦʩʤʦʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʛʝʤʦʮʠʪʘʨʥʦʛʦ ʪʠʧʘ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʤʠʢʨʦʚʦʟʚʳʰʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʟʤʘʣʝʤʤʳ, ʦʙʠʣʠʝ ʚʝʟʠʢʫʣ 

ʠ ʣʠʟʦʩʦʤ ʚ ʮʠʪʦʧʣʘʟʤʝ ʧʦʟʚʦʣʷʶʪ 

ʬʘʛʦʮʠʪʘʤ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʦʩʤʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ ʠ ʚʳʧʦʣʥʷʪʴ 

ʩʚʦʶ ʧʨʷʤʫʶ ʬʫʥʢʮʠʶ ï ʟʘʭʚʘʪ 

ʠʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [1, 2].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʚ ʠʟʫʯʝʥʠʠ ʬʠʟʠʦʣʦʛʠʠ ʢʣʝʪʢʠ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʷʜ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ 

ʬʫʥʢʮʠʡ ʢʣʝʪʦʢ ʣʠʤʬʦʠʜʥʦʛʦ ʨʷʜʘ ʚ 

ʬʠʣʦʛʝʥʝʟʝ. ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʛʝʤʦʮʠʪʘʨʥʳʭ ʨʝʘʢʮʠʡ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʩʦʩʪʘʚʠʪʴ ʛʝʤʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʠʤʘʛʦ 

Therea olegrandjeani, ʠʟʫʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢʘʞʜʦʛʦ ʛʝʤʦʮʠʪʘʨʥʦʛʦ ʪʠʧʘ ʢ 

ʦʩʤʦʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʦʙʱʫʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ 

ʛʝʤʦʣʠʤʬʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɻʝʤʦʣʠʤʬʫ ʧʦʣʫʯʘʣʠ 

ʥʝʣʝʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟ ʢʦʥʯʠʢʘ ʫʩʠʢʘ, 

ʜʝʣʠʣʠ ʥʘ 3 ʨʘʚʥʳʭ ʦʙʲʝʤʘ (20 ʤʢʣ) ʠ 

ʧʦʤʝʱʘʣʠ ʚ ʨʘʟʥʳʝ ʫʩʣʦʚʠʷ: 

ʠʟʦʪʦʥʠʯʝʩʢʫʶ (0,97 % NaCl), 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʫʶ (1,50 % NaCl) ʠ ʩʠʣʴʥʦ 

ʛʠʧʦʪʦʥʠʯʝʩʢʫʶ (0,25 % NaCl) ʩʨʝʜʳ.  

ʆʧʨʝʜʝʣʷʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʯʝʪʯʠʢʘ ʢʣʝʪʦʢ ʚ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ, ʩʧʫʩʪʷ 3, 10 ʠ 30 ʤʠʥʫʪ ʠʥʢʫʙʘʮʠʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʢʨʘʰʠʚʘʥʠʷ ʪʨʠʧʘʥʦʚʳʤ 

ʩʠʥʠʤ. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʵʪʠ ʞʝ ʚʨʝʤʝʥʥʳʝ ʪʦʯʢʠ 

ʧʨʦʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (Nikon Eclipse Ti-E) 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʢʨʘʩʥʦʛʦ 

ʢʨʘʩʠʪʝʣʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʌʠʢʩʠʨʦʚʘʣʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʛʝʤʦʮʠʪʘʨʥʳʭ 

ʪʠʧʦʚ, ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʤʝʤʙʨʘʥ, 

ʨʘʟʤʝʨʳ ʢʣʝʪʦʢ, ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʨʘʥʫʣ ʚ ʢʣʝʪʢʝ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. 

ʈʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʤʝʤʙʨʘʥʥʦʛʦ ʨʝʟʝʨʚʘ. ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ 

ʧʣʦʱʘʜʠ ʢʨʫʛʣʳʭ ʢʣʝʪʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʬʦʨʤʫʣʫ ʧʣʦʱʘʜʠ ʢʨʫʛʘ, ʚ ʩʣʫʯʘʝ ʢʣʝʪʦʢ ʩ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʦʡ, ʧʨʠʥʠʤʘʣʠ ʠʭ 

ʬʦʨʤʫ ʟʘ ʵʣʣʠʧʩ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ 

ʧʣʦʱʘʜʠ ʵʣʣʠʧʩʘ. 

ʈʘʩʩʯʠʪʳʚʘʣʠ ʘʙʩʦʣʶʪʥʫʶ 

ʚʝʣʠʯʠʥʫ ʤʝʤʙʨʘʥʥʦʛʦ ʨʝʟʝʨʚʘ (æS) ʢʘʢ 

ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʢʣʝʪʢʠ ʚ ʩʠʣʴʥʦ 

ʛʠʧʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʠ ʧʣʦʱʘʜʴʶ 

ʢʣʝʪʢʠ ʚ ʠʟʦʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ [3]. 

 

æS = S(ʉɻ) ï S(ʀ), (1) 

 



56  

ʛʜʝ æS ï ʨʝʟʝʨʚ ʧʣʘʟʤʘʣʝʤʤʳ (Õm2); 

S(ʉɻ) ï ʧʣʦʱʘʜʴ ʢʣʝʪʢʠ, ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ 

ʚ ʩʠʣʴʥʦ ʛʠʧʦʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ (Õm2); S(ʀ) 

ï ʧʣʦʱʘʜʴ ʢʣʝʪʢʠ, ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ 

ʠʟʦʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ (Õm2). 

ʉ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʤʙʨʘʥʥʦʛʦ ʨʝʟʝʨʚʘ ʚ ʩʠʣʴʥʦ 

ʛʠʧʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʛʝʤʦʮʠʪʘʤʠ 

ʥʘʩʝʢʦʤʳʭ ʦʧʨʝʜʝʣʷʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʤʝʤʙʨʘʥʥʳʡ ʨʝʟʝʨʚ (MR) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ [3]: 

 

MR = (æS/ S(ʉɻ))Ā100 %, (2) 

 

ʛʜʝ MR ï ʜʦʣʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʤʝʤʙʨʘʥʥʦʛʦ ʨʝʟʝʨʚʘ (%); æS ï ʨʝʟʝʨʚ 

ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ (Õm2); S(ʉɻ) ï 

ʧʣʦʱʘʜʴ ʢʣʝʪʢʠ, ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʠʣʴʥʦ 

ʛʠʧʦʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ (Õm2). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɻʝʤʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ ʠʤʘʛʦ T. 

olegrandjeani ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʛʝʤʦʮʠʪʘʤʠ 

(11 %), ʧʣʘʟʤʦʮʠʪʘʤʠ (23 %), 

ʛʨʘʥʫʣʦʮʠʪʘʤʠ (44 %), ʩʬʝʨʫʣʦʮʠʪʘʤʠ (16 

%), ʢʦʘʛʫʣʦʮʠʪʘʤʠ (6 %).  

ʃʠʥʝʡʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʛʝʤʦʮʠʪʦʚ 

ʠ ʠʭ ʷʜʝʨ ʧʦʩʣʝ ʪʨʝʭ ʤʠʥʫʪ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʨʘʩʪʚʦʨʝ ʩ ʧʦʥʠʞʝʥʥʦʡ ʦʩʤʦʣʷʨʥʦʩʪʴʶ 

ʩʦʭʨʘʥʠʣʠʩʴ ʧʨʝʞʥʠʤʠ. ʉʧʫʩʪʷ 10 ʤʠʥʫʪ 

ʥʘʙʣʶʜʝʥʠʷ ʛʝʤʦʮʠʪʳ ʧʦʛʠʙʘʣʠ ʠʟ-ʟʘ 

ʨʘʟʨʳʚʘ ʧʣʘʟʤʘʣʝʤʤʳ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ. 

ɺʚʠʜʫ ʠʟʥʘʯʘʣʴʥʦ ʩʛʣʘʞʝʥʥʦʛʦ 

ʤʠʢʨʦʨʝʣʴʝʬʘ ʧʨʦʛʝʤʦʮʠʪʦʚ [1], ʦʥʠ 

ʩʧʦʩʦʙʥʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʛʠʧʦʦʩʦʤʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ ʣʠʰʴ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ.  

ʆʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʧʨʦʛʝʤʦʮʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʥʠʞʝʥʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʘʢʪʠʚʠʨʫʶʪʩʷ 

ʤʝʭʘʥʠʟʤʳ ʪʨʘʥʩʧʦʨʪʘ ʠʦʥʦʚ, 

ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʤʘʣʝʡʰʝʝ ʠʟʤʝʥʝʥʠʝ 

ʦʙʲʝʤʘ ʢʣʝʪʦʢ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʛʝʤʦʮʠʪʦʚ ʜʦ ʧʨʝʞʥʠʭ 

ʨʘʟʤʝʨʦʚ [4].  

ʈʘʟʤʝʨʳ ʠ ʤʦʨʬʦʣʦʛʠʷ ʧʣʘʟʤʦʮʠʪʦʚ 

ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʧʦ ʠʩʪʝʯʝʥʠʠ ʪʨʝʭ ʤʠʥʫʪ 

ʠʥʢʫʙʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ 

ʦʩʤʦʣʷʨʥʦʩʪʠ. ʉʧʫʩʪʷ 10 ʤʠʥʫʪ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʩʝʚʜʦʧʦʜʠʡ ʠ 

ʫʪʨʘʪʘ ʧʦʜʚʠʞʥʦʩʪʠ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʥʘʙʣʶʜʝʥʠʠ ʚ ʨʝʞʠʤʝ live ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʧʦʚʨʝʞʜʝʥʠʝ ʣʠʟʦʩʦʤʘʣʴʥʳʭ ʤʝʤʙʨʘʥ ï ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʢʨʘʩʥʦʛʦ ʮʚʝʪ 

ʧʝʨʝʭʦʜʠʣ ʦʪ ʢʨʘʩʥʦʛʦ ʢ ʙʫʨʦʤʫ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʚʠʜʠʤʳʝ 

ʨʘʟʨʳʚʳ ʧʣʘʟʤʘʣʝʤʤʳ. 

ʂ 10 ʤʠʥʫʪʝ ʛʨʘʥʫʣʦʮʠʪʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʨʘʟʤʝʨʘʭ 

(ʈʠʩʫʥʦʢ 1), ʦʜʥʘʢʦ ʨʠʟʦʧʦʜʠʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝ ʝʱʝ ʧʨʠʩʫʪʩʚʦʚʘʣʠ. 

ʆʢʨʘʰʝʥʥʳʝ ʥʝʡʪʨʘʣʴʥʳʤ ʢʨʘʩʥʳʤ 

ʢʨʘʩʠʪʝʣʝʤ ʢʣʝʪʢʠ ʩʦʭʨʘʥʷʣʠ ʢʨʘʩʥʳʡ 

ʦʪʪʝʥʦʢ. ʂ 15-20 ʤʠʥʫʪʝ ʧʣʦʱʘʜʴ 83 % 

ʛʨʘʥʫʣʦʮʠʪʦʚ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʥʫʣʦʮʠʪʦʚ 

ʥʘʙʣʶʜʘʣʠ ʯʘʩʪʠʯʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʛʨʘʥʫʣ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʧʩʝʚʜʦʧʦʜʠʡ. ʆʜʥʘʢʦ ʚ 

ʧʦʧʫʣʷʮʠʠ ʵʪʠʭ ʛʝʤʦʮʠʪʦʚ ʦʩʪʘʚʘʣʠʩʴ 

ʢʣʝʪʢʠ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʥʘʨʫʰʝʥʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʛʨʘʥʫʣʦʮʠʪʘʤ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʛʝʤʦʮʠʪʦʚ ʪʨʝʙʫʝʪʩʷ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʣʷ ʘʢʪʠʚʘʮʠʠ 

ʤʝʭʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʜʘʣʠʪʴ 

ʠʟʙʳʪʦʢ ʚʦʜʳ. 

ʇʦ ʠʩʪʝʯʝʥʠʠ 10 ʤʠʥʫʪ ʜʠʘʤʝʪʨ 

ʩʬʝʨʫʣʦʮʠʪʦʚ ʫʚʝʣʠʯʠʣʩʷ ʚʩʝʛʦ ʥʘ 7-10 %. 

ʂ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʣʠʥʝʡʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʣʝʪʦʢ ʥʘ 23 %. ʉʧʦʩʦʙʥʦʩʪʴ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ 

ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʧʣʘʟʤʘʣʝʤʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʮʝʣʦʩʪʥʦʩʪʴ ʩʬʝʨʫʣʦʮʠʪʦʚ.  

ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʛʠʧʦʪʦʥʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨ ʢʦʘʛʫʣʦʮʠʪʳ ʥʝʤʝʜʣʝʥʥʦ 

ʥʘʙʫʭʘʣʠ, ʥʘʙʣʶʜʘʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʤʝʤʙʨʘʥʳ ʠ ʚʳʭʦʜ 

ʩʦʜʝʨʞʠʤʦʛʦ ʮʠʪʦʧʣʘʟʤʳ ʚʦ ʚʥʝʰʥʶʶ 

ʩʨʝʜʫ. 

ʇʨʠʞʠʟʥʝʥʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʢʣʝʪʦʢ 

ʪʨʠʧʘʥʦʚʳʤ ʩʠʥʠʤ ʧʦʟʚʦʣʠʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʢʣʝʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʛʝʤʦʣʠʤʬʳ 
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ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. 

ʇʨʦʮʝʥʪ ʞʠʚʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʠʣ 92,0 %.  

ɼʦʣʷ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʛʝʤʦʮʠʪʦʚ 

ʧʦʩʣʝ ʪʨʝʭʤʠʥʫʪʥʦʡ ʠʥʢʫʙʘʮʠʠ ʚ ʩʠʣʴʥʦ 

ʛʠʧʦʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ ʩʦʩʪʘʚʠʣʘ 75,7 %. 

ʆʪʤʝʯʝʥʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʛʝʤʦʮʠʪʦʚ 

ʠ ʢʦʘʛʫʣʦʮʠʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʠʤʝʥʥʦ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʚ ʯʠʩʣʝ 

ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ. ʉʧʫʩʪʷ 10 ʤʠʥʫʪ 

ʠʥʢʫʙʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʢʣʝʪʦʢ ʥʝ 

ʧʨʝʚʳʰʘʣʦ 71 %. ʂ 30 ʤʠʥʫʪʝ ʠʥʢʫʙʘʮʠʠ 

ʧʨʦʮʝʥʪ ʤʝʨʪʚʳʭ ʛʝʤʦʮʠʪʦʚ ʜʦʩʪʠʛ 73 % 

(ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʛʝʤʦʮʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʛʦ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʠʤʝʯʘʥʠʝ: * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʛʝʤʦʮʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʟʦʪʦʥʠʠ ʠ ʧʨʠ ʦʩʤʦʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʧʦ 

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʧʨʠ P<0,05 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʛʠʧʦʦʩʤʦʪʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ. çʀʟʦè ï ʠʟʦʪʦʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ, çʉʛè ï ʩʠʣʴʥʦ ʛʠʧʦʪʦʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʤʙʨʘʥʥʦʛʦ 

ʨʝʟʝʨʚʘ ʫʯʠʪʳʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʧʣʦʱʘʜʴ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʫʶ ʜʣʷ ʢʘʞʜʦʛʦ 

ʛʝʤʦʮʠʪʘʨʥʦʛʦ ʪʠʧʘ. ʄʛʥʦʚʝʥʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʢʦʘʛʫʣʦʮʠʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʢʣʘʜʯʘʪʦʩʪʠ ʤʝʤʙʨʘʥ 

(ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʘʙʩʦʣʶʪʥʦʛʦ æS ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʨʝʟʝʨʚʘ MR 

ʛʝʤʦʮʠʪʦʚ 

ʊʠʧ ʢʣʝʪʦʢ æS (Õm2) MR (%) 

ʧʨʦʛʝʤʦʮʠʪʳ 3,68 9,2 

ʧʣʘʟʤʦʮʠʪʳ 87,48 66,77 

ʛʨʘʥʫʣʦʮʠʪʳ 61,87 26,27 

ʩʬʝʨʫʣʦʮʠʪʳ 29,39 25,24 

ʢʦʘʛʫʣʦʮʠʪʳ 0 0 

 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʣʠʥʝʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʛʝʤʦʮʠʪʦʚ ʙʳʣʦ 

ʭʦʨʦʰʦ ʟʘʤʝʪʥʦ ʫʞʝ ʚ ʧʝʨʚʳʝ ʤʠʥʫʪʳ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ 

ʦʩʤʦʣʷʨʥʦʩʪʠ. ʂ 10 ʤʠʥʫʪʝ ʢʣʝʪʢʠ ʪʝʨʷʣʠ 

ʦʢʨʫʛʣʳʝ ʦʯʝʨʪʘʥʠʷ, ʧʨʠʦʙʨʝʪʘʣʠ 

ʥʝʧʨʘʚʠʣʴʥʫʶ ʫʛʣʦʚʘʪʫʶ ʬʦʨʤʫ.  

ʇʦʩʣʝ ʪʨʝʭʤʠʥʫʪʥʦʡ ʠʥʢʫʙʘʮʠʠ ʚ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ ʜʠʘʤʝʪʨ ʷʜʝʨ 

ʧʣʘʟʤʦʮʠʪʦʚ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 8-13 %, 

ʣʦʙʦʧʦʜʠʠ ʢʣʝʪʦʢ ʩʤʝʥʠʣʠʩʴ ʠʛʦʣʴʯʘʪʳʤʠ 

ʚʳʨʦʩʪʘʤʠ. ʇʦ ʠʩʪʝʯʝʥʠʠ 10 ʤʠʥʫʪ 

ʧʨʦʠʩʭʦʜʠʣʦ ʜʘʣʴʥʝʡʰʝʝ ʫʤʝʥʴʰʝʥʠʝ 

ʛʝʤʦʮʠʪʦʚ, ʠʭ ʢʦʥʪʫʨʳ ʩʪʘʥʦʚʠʣʠʩʴ 

ʥʝʯʝʪʢʠʤʠ, ʷʜʨʦ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʦʩʴ.  

ʇʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ 

ʛʨʘʥʫʣʦʮʠʪʦʚ ʥʝ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʧʫʩʪʷ 10 ʤʠʥʫʪ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ. 

ʆʜʥʘʢʦ ʫʞʝ ʢ 30 ʤʠʥʫʪʝ ʪʦʣʴʢʦ 32 % 

ʛʨʘʥʫʣʦʮʠʪʦʚ ʥʝ ʠʤʝʣʠ ʩʝʨʴʝʟʥʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʫʚʝʣʠʯʠʣʠ ʩʚʦʠ ʣʠʥʝʡʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʜʦ ʩʦʩʪʦʷʥʠʷ 93 % ʦʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ (ʈʠʩʫʥʦʢ 3). ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʧʫʩʢʝ ʧʨʦʮʝʩʩʘ 

ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʲʝʤʘ. 

ʆʩʪʘʚʰʠʝʩʷ ʢʣʝʪʢʠ ʦʢʨʘʰʠʚʘʣʠʩʴ 

ʪʨʠʧʘʥʦʚʳʤ ʩʠʥʠʤ.  

ʂ 30 ʤʠʥʫʪʝ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʨʝʜʝ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʦʩʤʦʣʷʨʥʦʩʪʴʶ ʦʪʤʝʯʝʥʦ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʬʝʨʫʣʦʮʠʪʦʚ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʧʣʦʪʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʛʨʘʥʫʣ,  

ʂʦʘʛʫʣʦʮʠʪʳ ʢ 10-ʦʡ ʤʠʥʫʪʝ 

ʠʥʢʫʙʘʮʠʠ ʚ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ 

ʧʦʛʠʙʘʣʠ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʛʝʤʦʮʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʠʤʝʯʘʥʠʝ: * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʛʝʤʦʮʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʟʦʪʦʥʠʠ ʠ ʧʨʠ ʦʩʤʦʪʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʧʨʠ 

P<0,05 
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ʉʬʝʨʫʣʦʮʠʪʳ ʠ ʥʝʢʦʪʦʨʳʝ ʢʣʝʪʢʠ 

ʠʟ ʧʦʧʫʣʷʮʠʠ ʛʨʘʥʫʣʦʮʠʪʦʚ T. 

olegrandjeani ʧʨʦʷʚʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʦʩʤʦʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʙʣʘʛʦʜʘʨʷ ʟʘʧʫʩʢʫ ʤʝʭʘʥʠʟʤʦʚ 

ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʲʝʤʘ. 

ʇʨʠ ʥʘʙʫʭʘʥʠʠ ʚ ʛʠʧʦʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʝ 

ʢʣʝʪʢʠ ʤʦʛʫʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʵʣʝʤʝʥʪʳ 

ʤʠʢʨʦʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʝʪʴ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ 

ʧʣʘʟʤʘʣʝʤʤʳ. ɺʦʟʚʨʘʱʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʢʣʝʪʦʢ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʢʪʠʚʘʮʠʝʡ ʧʫʪʝʡ ʧʝʨʝʥʦʩʘ 

ʠʦʥʦʚ [2, 4]. 

ɺ ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʨʝʛʫʣʷʪʦʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʪʚʝʪ ʥʘ ʤʘʣʝʡʰʝʝ 

ʦʪʢʣʦʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ ʦʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʨʠ ʦʮʝʥʢʝ 

ʦʙʱʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʢ ʪʨʝʪʴʝʡ 

ʤʠʥʫʪʝ ʠʥʢʫʙʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ 

ʢʣʝʪʦʢ ʩʦʩʪʘʚʠʣʦ ï 91,3 %, ʢ 10 ʤʠʥʫʪʝ ï 

57,6 %, ʢ 30 ʤʠʥʫʪʝ ï 32,3 %. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʛʝʤʦʣʠʤʬʝ ʠʤʘʛʦ T. 

olegrandjeani ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʷʪʴ 

ʛʝʤʦʮʠʪʘʨʥʳʭ ʪʠʧʦʚ. ʇʣʘʟʤʦʮʠʪʳ ʠ 

ʛʨʘʥʫʣʦʮʠʪʳ ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ. 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʝʤʙʨʘʥʥʦʛʦ ʨʝʟʝʨʚʘ 

ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ 

ʧʣʘʟʤʘʣʝʤʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʘʢʮʠʠ ʬʘʛʦʮʠʪʦʟʘ, ʥʦ ʠ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʦʥʠʞʝʥʥʦʤʫ 

ʦʩʤʦʪʠʯʝʩʢʦʤʫ ʜʘʚʣʝʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, 

ʛʨʘʥʫʣʦʮʠʪʳ ʦʙʣʘʜʘʶʪ ʤʝʭʘʥʠʟʤʘʤʠ 

ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ. 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʦʩʤʦʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʬʝʨʫʣʦʮʠʪʳ. ʂʣʝʪʢʠ 

ʧʨʦʷʚʠʣʠ ʥʘʠʙʦʣʴʰʫʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʠ ʜʝʩʷʪʠʤʠʥʫʪʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʛʠʧʦʪʦʥʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʥʝʞʝʣʠ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ. ʆʜʥʘʢʦ ʩʧʫʩʪʷ 30 ʤʠʥʫʪ 

ʠ ʚ ʪʝʭ, ʠ ʚ ʜʨʫʛʠʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʝʥʠʷ 

ʚʳʨʦʚʥʷʣʠʩʴ, ʠ ʯʠʩʣʦ ʞʠʚʳʭ ʢʣʝʪʦʢ ʚ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʝ ʧʨʝʚʳʰʘʣʦ 33 %. 
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ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɻɽʄʆʎʀʊʆɺ THEREA OLEGRANDJEANI 

 

ɻʨʝʙʮʦʚʘ ɽ.ɸ., ʇʨʠʩʥʳʡ ɸ.ɸ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʤʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʠʤʘʛʦ Therea 

olegrandjeani, ʠʟʫʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʞʜʦʛʦ ʛʝʤʦʮʠʪʘʨʥʦʛʦ ʪʠʧʘ ʢ ʦʩʤʦʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ 

ʠ ʦʙʱʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ. ʌʘʛʦʮʠʪʳ ʧʨʦʷʚʣʷʶʪ ʩʪʦʡʢʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʶ 

ʦʩʤʦʣʷʨʥʦʩʪʠ ʩʨʝʜʳ ʙʣʘʛʦʜʘʨʷ ʨʝʟʝʨʚʫ ʧʣʘʟʤʘʣʝʤʤʳ ʠ ʤʝʤʙʨʘʥʥʳʤ ʦʨʛʘʥʝʣʣʘʤ. 

ʇʨʦʛʝʤʦʮʠʪʳ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʩʢʣʘʜʯʘʪʦʩʪʠ ʤʝʤʙʨʘʥʳ ʩʧʦʩʦʙʥʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʣʠʰʴ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʛʠʧʦʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘʢʪʠʚʠʨʫʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ 

ʦʙʲʝʤʫ ʧʫʪʠ ʧʝʨʝʥʦʩʘ ʠʦʥʦʚ. ɻʨʘʥʫʣʦʮʠʪʳ ʠ ʩʬʝʨʫʣʦʮʠʪʳ ʦʙʣʘʜʘʶʪ ʤʝʭʘʥʠʟʤʘʤʠ 

ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʟʚʨʘʱʘʪʴ ʨʘʟʤʝʨʳ ʢ ʠʩʭʦʜʥʦʤʫ 

ʩʦʩʪʦʷʥʠʶ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʩʣʝ 10 ʤʠʥʫʪ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ, ʦʪʣʠʯʥʳʭ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʭ. 

 

PHYSIOLOGICAL FEATURES OF HEMOCYTES OF THEREA OLEGRANDJEANI 

Grebtsova E.A., Prisnyi A.A. 

 

Summary 

 

The aim of the study was to compile the hemocytic formula of imago Therea olegrandjeani, 

to study the resistance of each hemocytic type to osmotic load and the overall viability of cells. 

Phagocytes are resistant to changes in the environment osmolarity due to the reserve of the 

plasmalemma and membrane organelles. Due to the lack of membrane folding, progemocytes are 

able to withstand only short-term effects of hypotonic conditions, activating volume-sensitive ion 

transport pathways. Granulocytes and spherulocytes have mechanisms of regulatory volume 

reduction, which makes it possible to return the size to its normal state. Cell viability decreases 

rapidly after 10 minutes of being in conditions other than physiologically normal. 
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ɺʃʀʗʅʀɽ ɼɽɻʀɼʈɸʊʀʈʆɺɸʅʅʆɻʆ ɼʀɸʊʆʄʀʊɸ, ʆɹʆɻɸʑɪʅʅʆɻʆ 

ɸʄʀʅʆʂʀʉʃʆʊɸʄʀ ʅɸ ʌʀɿʀʆʃʆɻʆ-ɹʀʆʍʀʄʀʏɽʉʂʀʁ ʉʊɸʊʋʉ 

ʄʆʃʆʏʅʓʍ ʂʆʈʆɺ 

 

ɼʝʞʘʪʢʠʥ ʀ.ʄ.1 ï ʤʘʛʠʩʪʨ, ɼʝʩʷʪʦʚ ʆ.ɸ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʉʝʤʸʥʦʚʘ ʖ.ɺ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, 

ʇʫʣʴʯʝʨʦʚʩʢʘʷ ʃ.ʇ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʉʘʚʠʥʘ ɽ.ɺ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʍʦʭʣʦʚʘ ʉ.ʅ.1 ï ʢ.ʙ.ʥ., 

ʜʦʮʝʥʪ, ʏʫʨʙʘʥʦʚ ɸ.ɺ.2 ï ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

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

2ʆʆʆ çʋʨʘʣʴʩʢʘʷ ʜʠʘʪʦʤʠʪʦʚʘʷ ʢʦʤʧʘʥʠʷè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʘʪʦʤʠʪ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʤʦʣʦʯʥʳʝ ʢʦʨʦʚʳ, ʛʝʤʦʛʣʦʙʠʥ, 

ʵʨʠʪʨʦʮʠʪʳ, ʦʙʱʠʡ ʙʝʣʦʢ, ʤʦʯʝʚʠʥʘ, ʬʝʨʤʝʥʪʳ 

Keywords: diatomite, feed additive, dairy cows, hemoglobin, erythrocytes, total protein, 

urea, enzymes 

 

ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʫ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʦʩʦʙʝʥʥʦ ʚ 

ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ. ʇʦʩʣʝʜʥʠʝ ʭʚʦʩʪʦʚʳʝ 

ʧʦʟʚʦʥʢʠ ʫ ʥʠʭ ʨʘʟʤʷʛʯʘʶʪʩʷ ʠʣʠ ʩʦʚʩʝʤ 

ʠʩʯʝʟʘʶʪ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʤʦʣʦʢʝ ʫʨʦʚʝʥʴ 

ʢʘʣʴʮʠʷ ʠ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʝ ʩʥʠʞʘʝʪʩʷ ʜʘʞʝ ʧʨʠ ʚʳʨʘʞʝʥʥʦʤ ʠʭ 

ʜʝʬʠʮʠʪʝ [2, 5]. ʃʫʯʰʝʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ 

ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʦʙʣʘʜʘʶʪ 

ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʟ ʥʠʭ 

ʷʚʣʷʝʪʩʷ ʜʠʘʪʦʤʠʪ [1, 4]. ɺ ʝʛʦ ʩʦʩʪʘʚ 

ʭʦʜʠʪ ʦʢʦʣʦ 70-90 % ʦʢʩʠʜʘ ʢʨʝʤʥʠʷ, ʥʦ 

ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʪʁ ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, 

ʥʘʪʨʠʡ, ʞʝʣʝʟʦ, ʭʝʣʘʪʥʳʝ ʬʦʨʤʳ 

ʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʳ. ɺʳʩʦʢʘʷ 

ʧʦʨʠʩʪʦʩʪʴ, ʘʜʩʦʨʙʮʠʷ ʠ ʠʦʥʥʦ-ʦʙʤʝʥʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʜʠʘʪʦʤʠʪʘ. ɹʣʘʛʦʜʘʨʷ 

ʚʳʨʘʞʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠʦʥʦʦʙʤʝʥʥʠʢʘ 

ʵʪʦʪ ʤʠʥʝʨʘʣ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ 

ʦʨʛʘʥʠʟʤ ʤʠʥʝʨʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ 

ʜʦʩʪʫʧʥʦʡ ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ ʫʩʚʦʝʥʠʷ 

ʢʦʨʤʦʚʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ [3, 6]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ 

ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʜʠʘʪʦʤʠʪʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʦʚʳʰʝʥʠʶ ʚʳʚʝʜʝʥʠʷ ʠʟ ʦʨʛʘʥʠʟʤʘ 

ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʚʨʝʜʥʳʭ ʠ 

ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ, ʪʦʢʩʠʥʦʚ, ʥʦʨʤʘʣʠʟʫʝʪ 

ʤʠʥʝʨʘʣʴʥʳʡ ʛʦʤʝʦʩʪʘʟ, ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʢʨʝʤʥʠʷ ʠ 

ʨʷʜʘ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʚʳʰʘʝʪ 

ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʢʦʨʤʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [3-5, 7]. 

ʆʜʥʘʢʦ ʧʨʦʷʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʭʥʦʣʦʛʠʝʡ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʢ 

ʩʢʘʨʤʣʠʚʘʥʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ 

ʨʝʞʠʤʦʚ ʘʢʪʠʚʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʦʛʘʱʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ 

ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ [1, 7-8, 11]. ʎʝʣɹ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʚʣʠʷʥʠʷ ʜʦʙʘʚʢʠ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ 

ʜʠʘʪʦʤʠʪʘ, ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

çɺʠʪʘɸʤʠʥè ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʫ ʣʘʢʪʠʨʫʶʱʠʭ 

ʢʦʨʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʂʘʤʳʰʣʦʚʩʢʦʤ ʨʘʡʦʥʝ ʚ ʫʩʣʦʚʠʷʭ 

ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ ʆʆʆ 

çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ çʅʘʜʝʞʜʘèè ʥʘ ʢʦʨʦʚʘʭ 

ʯʸʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ɼʣʷ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣʦ ʩʦʟʜʘʥʦ 

ʜʚʝ ʛʨʫʧʧʳ, ʚ ʢʘʞʜʦʡ ʧʦ 56 ʢʦʨʦʚ. ɼʣʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʧʦʜʙʠʨʘʣʠ 

ʘʥʘʣʦʛʦʚ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ, ʚʦʟʨʘʩʪʫ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʚ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʧʦ 5 

ʞʠʚʦʪʥʳʭ (ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʪʦʤʠʪʘ ʂʘʤʳʰʣʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 1-ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʴ 2-ʛʨʫʧʧʘ ʦʧʳʪ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 

ʆʈ 

ʆʈ+ʜʠʘʪʦʤʠʪ 

ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ, ʦʙʦʛʘʱʸʥʥʳʡ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ çɺʠʪʘɸʤʠʥè 

ʂʦʣʠʯʝʩʪʚʦ, ʛʦʣ 56 56 

ʅʦʨʤʘ ʩʢʘʨʤʣʠʚʘʥʠʷ ʜʦʙʘʚʢʠ, 

ʛ/ʛʦʣ/ʩʫʪ 
- 300 

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ 

ʩʦʩʪʘʚʠʣʘ 90 ʜʥʝʡ. ɺʩʝʭ ʞʠʚʦʪʥʳʭ 

ʩʦʜʝʨʞʘʣʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʢʦʨʤʠʣʠ ʨʘʮʠʦʥʦʤ, ʧʨʠʥʷʪʳʤ ʚ ʭʦʟʷʡʩʪʚʝ. 

ʆʪʣʠʯʠʝ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ 1-ʷ 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʥʝ ʧʦʣʫʯʘʣʘ ʜʦʙʘʚʢʫ, ʘ 

2-ʡ ï ʦʧʳʪʥʦʡ ʩʢʘʨʤʣʠʚʘʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 300 ʛ/ʛʦʣ/ʩʫʪ 

ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ, 

ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

çɺʠʪʘɸʤʠʥè. ʇʨʦʠʟʚʦʜʠʪʝʣʝʤ ʜʦʙʘʚʢʠ 

ʷʚʣʷʝʪʩʷ ʆʆʆ çʋʨʘʣʴʩʢʘʷ ʜʠʘʪʦʤʠʪʦʚʘʷ 

ʢʦʤʧʘʥʠʷè, ʛ. ʂʘʤʳʰʣʦʚ. ɺ ʩʦʩʪʘʚ ʜʦʙʘʚʢʠ 

ʚʭʦʜʠʪ ʥʦʩʠʪʝʣʴ ï ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ 

ʜʠʘʪʦʤʠʪ (97 %) ʠ ʥʘʧʦʣʥʠʪʝʣʴ ï ʢʦʤʧʣʝʢʩ 

ʘʤʠʥʦʢʠʩʣʦʪ çɺʠʪʘɸʤʠʥè (3 %). ɼʠʘʪʦʤʠʪ 

ʠʤʝʝʪ ʧʨʠʨʦʜʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʂʘʤʳʰʣʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʠʩʧʦʣʴʟʦʚʘʣ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ 

ʜʠʘʪʦʤʠʪʘ ʠ ʝʛʦ ʥʘʩʳʱʝʥʠʷ (ʦʙʦʛʘʱʝʥʠʷ) 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʯʪʦ ʨʘʥʝʝ ʥʝ 

ʧʨʠʤʝʥʷʣʦʩʴ. ɸʤʠʥʦʢʠʩʣʦʪʳ ʠʤʝʶʪ 

ʥʘʪʫʨʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʧʦʣʫʯʝʥʳ 

ʤʝʪʦʜʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʞʠʚʦʪʥʳʭ (ʢʨʦʚʠ) ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʚʢʣʶʯʘʶʪ ʜʦ 17 

ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʚʠʪʘʤʠʥʳ (ɸ, ɽ, ʛʨʫʧʧʳ ɺ) 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ çʉʝʤʠʨʘʤʠʜʘè, ʛ. 

ʄʦʩʢʚʘ).  

ɸʥʘʣʠʟ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʮʠʦʥʦʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʠʤʝʣʩʷ ʥʝʜʦʩʪʘʪʦʢ ʧʦ ʨʷʜʫ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʢʘʣʴʮʠʶ, ʞʝʣʝʟʫ, 

ʤʝʜʠ, ʮʠʥʢʫ, ʤʘʨʛʘʥʮʫ) ʠ ʦʪʜʝʣʴʥʳʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʤ (ʘʤʠʥʦʢʠʩʣʦʪʘʤ, 

ʧʨʦʪʝʠʥʫ).  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʠʙʦʨʳ: ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ 

ʄicro CC-20 Plusè, ʙʠʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟʘʪʦʨ çBioChemFC-120è. ʆʙʨʘʙʦʪʢʫ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʨʦʛʨʘʤʤʝ 

çStatistikaè. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜ 

ʣʘʢʪʘʮʠʠ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ, 

ʥʘʩrɦ ʝʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

çɺʠʪʘɸʤʠʥè ʥʝ ʦʢʘʟʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʠʭ 

ʢʨʦʚʠ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʢʦʨʦʚ ʥʘ ʬʦʥʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ 

ʜʠʘʪʦʤʠʪʘ, ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ çɺʠʪʘɸʤʠʥè 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜ. 
ʅʦʨʤʘʪʠʚʥʳʝ 

ʟʥʘʯʝʥʠʷ 

1-ʛʨʫʧʧʘ 

(ʢʦʥʪʨʦʣʴ) 

2-ʛʨʫʧʧʘ 

(ʦʧʳʪ) 

ʕʨʠʪʨʦʮʠʪʳ, *10 12 /ʣ                                                  5,0é10,0 5,89Ñ0,17 5,97Ñ0,14 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ                                                                                                       80,0é150,0 82,38Ñ2,16 83,00Ñ1,13 

ɻʝʤʘʪʦʢʨʠʪ, %                    24,0é46,0 26,93Ñ0,66 27,11Ñ0,49 

ʉɻʕ (ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ 

ʚ ʵʨʠʪʨʦʮʠʪʝ), ʧʛ                                                  
11,0é17,0 13,63Ñ0,30 13,96Ñ0,34 

ʃʝʡʢʦʮʠʪʳ, *109/ʣ                                                                                                      4,0é12,0 6,83Ñ0,73 7,55Ñ0,71 

ʇʨʠʤʝʯʘʥʠʝ: * - (P<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ: ʵʨʠʪʨʦʮʠʪʳ ï 

5é10*1012/ʣ; ʛʝʤʦʛʣʦʙʠʥ ï 80é150 ʛ/ʣ; ʛʝʤʘʪʦʢʨʠʪ ï 24é46 %; ʉɻʕ ï 11é17 ʧʛ; ʣʝʡʢʦʮʠʪʳ 

- 4é12*109/ʣ. 

 

ʂʨʦʚʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʦʤʝʦʩʪʘʟ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʩʪʦʷʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ 

ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 
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ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʛʨʫʧʧʘʭ ʟʘʤʝʪʥʦ ʥʝ 

ʦʪʣʠʯʘʣʦʩʴ ʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʇʨʠ ʵʪʦʤ 

ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ, ʉɻʕ ʠ ʧʦʢʘʟʘʪʝʣʴ 

ʛʝʤʘʪʦʢʨʠʪʘ ʫ ʢʦʨʦʚ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣ ʥʘ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʥʦʤʳ. ʉʢʘʨʤʣʠʚʘʥʠʝ 

ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ, 

ʦʙʦʛʘʱʸʥʥʦʛʦ çɺʠʪʘɸʤʠʥè 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 

10,54 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʚʳʰʝʥʠʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ.   

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘ ʬʦʥʝ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʠʟʫʯʘʝʤʦʡ ʜʦʙʘʚʢʠ (ʊʘʙʣʠʮʘ 3). ɸʥʘʣʠʟ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʢʦʨʦʚ 2-ʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ 

ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʦʚ ʟʘʤʝʪʥʦʡ ʨʘʟʥʠʮʳ ʩ 

ʢʦʥʪʨʦʣʝʤ ʥʝ ʠʤʝʣʦ, ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʚʝʨʭʥʠʭ ʛʨʘʥʠʮ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʢʠ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ 

ʘʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʩʳʚʦʨʦʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ 

(ʈʠʩʫʥʦʢ 1). ɺ ʯʘʩʪʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʘʤʠ ʚ ʢʨʦʚʠ ʢʦʨʦʚ 2-ʡ ʛʨʫʧʧʳ 

ʩʥʠʟʠʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʉʊ) ï 

ʤʘʨʢʝʨʘ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʥʘ 15,28 % 

(ʈ<0,05), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʠʣʝʥʠʝ 

ʨʝʘʢʮʠʡ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ 

ʧʦ ʢʘʪʘʙʦʣʠʯʝʩʢʦʤʫ ʧʫʪʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʦʙʤʝʥʘ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʥʦ 

ʨʘʩʭʦʜʦʚʘʪʴ ʘʤʠʥʦʢʠʩʣʦʪʳ. 

 

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʨʘʮʠʦʥ 

ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ, ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ çɺʠʪʘɸʤʠʥè 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜ. 
ʅʦʨʤʘʪʠʚʥʳʝ 

ʟʥʘʯʝʥʠʷ 

1-ʛʨʫʧʧʘ 

(ʢʦʥʪʨʦʣʴ) 

2-ʛʨʫʧʧʘ 

(ʦʧʳʪ) 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ                                                  62,0é86,0 84,50Ñ2,0 84,75Ñ1,47 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ                                                                                                       31,0é38,0 38,88Ñ0,85 38,75Ñ0,84 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ                    2,0é5,5 4,45Ñ0,11 4,14Ñ0,06* 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ                    2,5é5,5 4,20Ñ0,09 4,06Ñ0,09 

ʂʂ, ʝʜ/ʣ 50,0é280,0 290,38Ñ13,48 245,38Ñ10,75* 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ, ʤʢʤʦʣʴ/ʣ 0é8,7 3,54Ñ0,77 2,66Ñ0,37 

ʂʨʝʘʪʠʥʠʥ, ʤʢʤʦʣʴ/ʣ 56,0é162,0 89,75Ñ3,47 101,38Ñ2,76* 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ                    2,0é8,0 5,25Ñ0,31 5,12Ñ0,61 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 1,62é3,37 2,13Ñ0,04 2,23Ñ0,02* 

ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 1,4é2,8 1,70Ñ0,05 1,90Ñ0,05* 

ʇʨʠʤʝʯʘʥʠʝ: * ï (P<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ: ʦʙʱʠʡ ʙʝʣʦʢ ï 

62é86 ʛ/ʣ; ʘʣʴʙʫʤʠʥʳ ï 31é38 ʛ/ʣ; ɸʉʊ ï 45é101 ʝʜ/ʣ; ɻɻʊ ï 5é26 ʝʜ/ʣ; ʤʦʯʝʚʠʥʘ - 2é5,5 

ʤʤʦʣʴ/ʣ; ʛʣʶʢʦʟʘ ï 2,5é5,5 ʤʤʦʣʴ/ʣ; ʂʂ ï 50-280 ʝʜ/ʣ; ʑʌ - 20é100 ʝʜ/ʣ; ʙʠʣʠʨʫʙʠʥ 

ʦʙʱʠʡ ï 0é8,7 ʤʢʤʦʣʴ/ʣ; ʢʨʝʘʪʠʥʠʥ ï 56é162   ʤʢʤʦʣʴ/ʣ; ʭʦʣʝʩʪʝʨʠʥ ï 2é8 ʤʤʦʣʴ/ʣ; 

ʢʘʣʴʮʠʡ ï 1,62é3,37 ʤʤʦʣʴ/ʣ; ʬʦʩʬʦʨ ï 1,4é2.8 ʤʤʦʣʴ/ʣ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʙʘʚʢʠ 

ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ, ʦʙʦʛʘʱʸʥʥʦʛʦ çɺʠʪʘɸʤʠʥè, ʝʜ/ʣ 
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ɺ ʪʦʞʝ ʚʨʝʤʷ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʚ ʢʨʦʚʠ ʤʝʥʴʰʝ ʥʘʢʘʧʣʠʚʘʣʦʩʴ 

ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʦʯʝʚʠʥʳ ʥʘ 6,97 % (ʈ<0,05), 

ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ï ʥʘ 24,86 %, ʘ ʪʘʢʞʝ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ 

3,33 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʵʪʦʤ 

ʬʦʥʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ 

ʛʘʤʤʘʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʳ (ɻɻʊ) ï ʥʘ 3,7 

%, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʡ ʦ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʚ ʧʝʯʝʥʠ ʠ ʢʨʝʘʪʠʥʢʠʥʘʟʳ (ʂʂ) 

ï ʥʘ 15,5 % (ʈ<0,05), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ 

ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʤʳʰʮʘʭ. 

ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ (ʑʌ) ʥʘ 

10,26 %, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʩʦʩʪʦʷʥʠʝ 

ʧʝʯʝʥʠ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʦʢʘʟʘʪʝʣʴ 

ʘʢʪʠʚʥʦʩʪʠ ɻɻʊ ʫʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʥʘ ʪʦ, ʯʪʦ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʑʌ 

ʷʚʣʷʝʪʩʷ ʢʦʩʪʥʘʷ ʪʢʘʥʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 

ʢʨʦʚʠ ʫ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʚ ʠʭ ʨʘʮʠʦʥ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ 

ʜʠʘʪʦʤʠʪʘ, ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

çɺʠʪʘɸʤʠʥè ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʦʚ: ɸʉʊ, ɻɻʊ, ʑʌ ʠ ʂʂ, ʢʦʪʦʨʘʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ 

ʠʭ ʧʝʯʝʥʴ, ʫʤʝʥʴʰʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ 

ʤʳʰʮ ʠ ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫ ʞʠʚʦʪʥʳʭ 2-ʡ ʛʨʫʧʧʳ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʥʘ 4,69 

% (ʈ<0,05) ʠ ʬʦʩʬʦʨʘ ʥʘ 11,76 % (ʈ<0,05) 

ʚ ʨʘʤʢʘʭ ʥʦʨʤ ʠ ʛʦʚʦʨʠʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʚʣʠʷʥʠʠ ʠʩʧʳʪʫʝʤʦʡ ʜʦʙʘʚʢʠ ʥʘ 

ʤʠʥʝʨʘʣʴʥʳʡ ʛʦʤʝʦʩʪʘʟ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ 

ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʘʟʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ 

ʦʧʳʪʘ ʫ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʩʦʩʪʘʚʠʣ 28,95Ñ1,56 

ʢʛ, ʧʨʦʪʠʚ 26,73Ñ2,91 ʢʛ ʚ ʢʦʥʪʨʦʣʝ, 

ʧʨʠʙʘʚʢʘ ʤʦʣʦʢʘ ʩʦʩʪʘʚʠʣʘ 2,22 ʢʛ, ʪ.ʝ. 

ʙʦʣʴʰʝ ʥʘ 8,31 %.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʚ 

ʢʦʨʤʣʝʥʠʠ ʢʦʨʦʚ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ 

ʜʠʘʪʦʤʠʪʘ, ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

çɺʠʪʘɸʤʠʥè ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 

ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠʭ 

ʦʨʛʘʥʠʟʤʘ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ, 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, 

ʩʥʠʞʝʥʠ ʁ ʥʘʛʨʫʟʢʠ ʥʘ ʠʭ ʧʝʯʝʥʴ ʠ 

ʤʳʰʮʳ. 
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ɺʃʀʗʅʀɽ ɼɽɻʀɼʈɸʊʀʈʆɺɸʅʅʆɻʆ ɼʀɸʊʆʄʀʊɸ, ʆɹʆɻɸʑɪʅʅʆɻʆ 

ɸʄʀʅʆʂʀʉʃʆʊɸʄʀ ʅɸ ʌʀɿʀʆʃʆɻʆ-ɹʀʆʍʀʄʀʏɽʉʂʀʁ ʉʊɸʊʋʉ ʄʆʃʆʏʅʓʍ 

ʂʆʈʆɺ 

 

ɼʝʞʘʪʢʠʥ ʀ.ʄ., ɼʝʩʷʪʦʚ ʆ.ɸ., ʉʝʤʸʥʦʚʘ ʖ.ɺ., ʇʫʣʴʯʝʨʦʚʩʢʘʷ ʃ.ʇ., ʉʘʚʠʥʘ ɽ.ɺ.,  

ʍʦʭʣʦʚʘ ʉ.ʅ., ʏʫʨʙʘʥʦʚ ɸ.ɺ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʣʠʷʥʠʷ ʜʦʙʘʚʢʠ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ 

ʜʠʘʪʦʤʠʪʘ, ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ çɺʠʪʘɸʤʠʥè ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʢʦʨʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʆʆʆ 

çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʅʘʜʝʞʜʘèè ʥʘ ʢʦʨʦʚʘʭ ʯʸʨʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ 

ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ, ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ çɺʠʪʘɸʤʠʥè ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠʭ ʦʨʛʘʥʠʟʤʘ, ʧʦʚʳʰʝʥʠʶ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ, ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʠʭ ʧʝʯʝʥʴ ʠ ʤʳʰʮʳ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʩʢʘʟʘʣʠʩʴ ʥʘ ʠʭ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʫʪʦʯʥʘʷ ʧʨʠʙʘʚʢʘ ʤʦʣʦʢʘ ʩʦʩʪʘʚʠʣʘ 2,22 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ ʥʘ 8,31 %, ʯʝʤ ʚ 

ʛʨʫʧʧʝ ʘʥʘʣʦʛʦʚ.  

 

THE EFFECT OF DEHYDRATED DIATOMITE ENRICHED WITH AMINO ACIDS ON THE 

PHYSIOLOGICAL AND BIOCHEMICAL STATUS OF DAIRY COWS 

 

Dezhatkin I.M., Desyatov O.A., Semenova Y.V., Pulcherovskaya L.P., Savina E.V., Hohlova S.N., 

Churbanov A.V. 

Summary 

 

The aim of the study was to establish the effect of the addition of dehydrated diatomite 

enriched with amino acids "VitaAmin" on the indicators of the physiological and biochemical status 

of cows. The experiments were carried out in the Sverdlovsk region at the Agricultural Production 

Enterprise "Nadezhda" LLC on black-and-white cows. It has been established that the use of 

dehydrated diatomite enriched with amino acids "VitaAmin" in feeding dairy cows improves the 

physiological and biochemical status of their body, increases their productivity, due to better 

absorption of feed nutrients, normalization of mineral homeostasis, reducing the load on their liver 

and muscles. Positive changes in the metabolic processes of the cows' body affected their milk 

productivity, the daily milk gain was 2.22 kg, which is 8.31 % more than in the group of analogues. 
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ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʧʦʜʜʝʨʞʘʥʠʝ ʟʜʦʨʦʚʴʷ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ 

ʜʝʡʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʝʩʩ 

ʬʘʢʪʦʨʦʚ: ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʣʦʚʠʡ 

ʩʦʜʝʨʞʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʚʦʪʥʳʭ; ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ 

ʢʦʨʤʣʝʥʠʷ ï ʦʜʥʦʛʦ ʠʟ ʨʝʰʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʯʠʭ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʦʤ 

ʚʣʠʷʶʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [2, 3]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʘʛʨʦʤʠʥʝʨʘʣʦʚ ʟʘʤʝʪʥʦ 

ʚʦʟʨʦʩʣʦ, ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʠ ʚʠʪʘʤʠʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʢʦʥʮʝʥʪʨʘʪʦʚ ʘʤʠʥʦʢʠʩʣʦʪ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ [1, 6-8, 11]. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ï ʨʝʛʫʣʷʪʦʨʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʠ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʥʦʨʤʘʣʠʟʫʶʱʠʭ 

ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʛʝʥʝʪʠʯʝʩʢʠ 

ʟʘʣʦʞʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ [4, 5, 10, 12].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʦʙʘʚʦʢ ʜʠʘʪʦʤʠʪʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʝʛʦ ʦʙʨʘʙʦʪʢʠ: ʢʘʨʴʝʨʥʦʛʦ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʠ ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʢʨʦʚʠ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʩʪʘʚʣʝʥʳ 

ʚ ʭʦʟʷʡʩʪʚʘʭ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤʘʭ: ʆʆʆ 

çɸʛʨʦʬʠʨʤʘ ʊʝʪʶʱʩʢʦʝè ʠ ʉʇʂ çʂʦʣʭʦʟè 

ʠʤʝʥʠ ʂʘʣʠʥʠʥʘ ʥʘ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚʘʭ 

ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʠ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʙʳʣ ʚʟʷʪ ʧʨʠʨʦʜʥʳʡ 

ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʡ ʤʠʥʝʨʘʣ ʜʠʘʪʦʤʠʪ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʐʘʨʣʦʚʩʢʦʝ ʠ ʀʥʟʝʥʩʢʦʝ), ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʢʨʝʤʥʠʷ, ʘʜʩʦʨʙʝʥʪ 

ʪʦʢʩʠʥʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʪʷʞʸʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʘʣʣʝʨʛʝʥʦʚ [5, 11]. ʉʭʝʤʘ ʦʧʳʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2.  

ɼʣʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʚ 

ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʧʦʜʙʠʨʘʣʠ ʧʦ 50 

ʞʠʚʦʪʥʳʭ, ʘ ʜʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ï ʧʦ 5 

ʞʠʚʦʪʥʳʭ-ʘʥʘʣʦʛʦʚ. ʉʬʦʨʤʠʨʦʚʘʣʠ 

ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ 

ʪʦʣʴʢʦ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʮʠʦʥ ʠ ʦʧʳʪʥʳʝ ï 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ 

ʜʠʘʪʦʤʠʪʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʨʘʙʦʪʢʠ. 

ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʚ ʛʨʫʧʧʘʭ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʙʦʨʳ: 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ çPCE-

90Vetè, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ 

çStatFax 1904 Plusè, ʘʥʘʣʠʟʘʪʦʨ çɸʂɹʘ-01-

ɹʀʆʄè. ʆʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çStatistikaè. 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʘ 1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʪʦʤʠʪʘ ʐʘʨʣʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 1-ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʴ 2-ʛʨʫʧʧʘ ʦʧʳʪ 3-ʛʨʫʧʧʘ ʦʧʳʪ 

ʃʘʢʪʠʨʫʶʱʠʝ ʢʦʨʦʚʳ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 
ʆʈ 

ʆʈ+ʜʠʘʪʦʤʠʪ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʆʈ+ʜʠʘʪʦʤʠʪ 

ʢʘʨʴʝʨʥʳʡ 

ʂʦʣʠʯʝʩʪʚʦ, ʛʦʣ 50 50 50 

ʅʦʨʤʘ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʜʦʙʘʚʢʠ, ʛ/ʛʦʣ/ʩʫʪ 
- 300 300 

ʊʝʣʦʯʢʠ 3é6 ʤʝʩ. ʚʦʟʨʘʩʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʂʈʉ, ʛʦʣ 50 50 50 

ʅʦʨʤʘ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʜʦʙʘʚʢʠ, ʛ/ʛʦʣ/ʩʫʪ 
- 200 200 

 

ʊʘʙʣʠʮʘ 2 ï ʉʭʝʤʘ ʦʧʳʪʘ 2 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʪʦʤʠʪʘ ʀʥʟʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 1-ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʴ 2-ʛʨʫʧʧʘ ʦʧʳʪ 3-ʛʨʫʧʧʘ ʦʧʳʪ 

ʃʘʢʪʠʨʫʶʱʠʝ ʢʦʨʦʚʳ ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ  

ʋʩʣʦʚʠʷ 

ʢʦʨʤʣʝʥʠʷ 

ʆʈ ʆʈ+ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʜʠʘʪʦʤʠʪ, ʦʙʦʛʘʱʸʥʥʳʡ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

çɺʠʪʘɸʤʠʥè  

ʆʈ+ʤʦʜʠʬʠʮʠʨʦʚʘʥ

ʥʳʡ ʜʠʘʪʦʤʠʪ  

ʂʦʣʠʯʝʩʪʚʦ, ʛʦʣ 50 50 50  

ʅʦʨʤʘ ʚʚʝʜʝʥʠʷ 

ʜʦʙʘʚʢʠ, ʛ/ʛʦʣ/ʩʫʪ  

- 250  250  

 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʦʮʝʥʢʝ 

ʚʣʠʷʥʠʷ ʜʝʡʩʪʚʠʷ ʜʦʙʘʚʦʢ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʛʝʤʘʪʦʣʦʛʠʠ. ɺ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʫʣʫʯʰʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʦʨʤ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʚ ʢʦʥʪʨʦʣʝ 

ʘʥʘʣʠʟ ʧʨʦʙ ʢʨʦʚʠ ʪʸʣʦʯʝʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʧʦʢʘʟʘʣ ʧʦʚʳʰʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 12,86 

% (ʈ<0,001) (ʚʦ 2-ʡ ʛʨʫʧʧʝ) ʠ ʥʘ 8,17 % 

(ʈ<0,01) ï ʚ 3-ʡ. ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʠʭ ʢʨʦʚʠ ʚʦʟʨʦʩʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 17,74 (ʈ<0,05) ʠ 4,1 %. 

ʉʨʝʜʥʠʡ ʦʙʲʸʤ ʵʨʠʪʨʦʮʠʪʘ ʫ ʞʠʚʦʪʥʳʭ 

ʜʘʥʥʳʭ ʛʨʫʧʧ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 4,62é4,45 %, 

ʘ ʉɻʕ (ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʦʜʥʦʤ 

ʵʨʠʪʨʦʮʠʪʝ) ʠʤʝʣʦ ʚʳʨʘʞʝʥʥʫʶ 

ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘ 9,06 % ʧʨʠ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʜʦʙʘʚʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ. ɺʳʷʚʣʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 18,28 

(ʈ<0,05) ʠ 10,6 % ʫ ʪʸʣʦʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ.  

ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʜʠʥʘʤʠʢʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʠ ʫ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʥʘ 

ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ ʜʦʙʘʚʦʢ. 

ʆ ʧʦʚʳʰʝʥʠʠ ʦʙʱʝʡ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʛʦʚʦʨʷʪ 

ʜʘʥʥʳʝ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʜʦʙʘʚʦʢ ʜʠʘʪʦʤʠʪʘ ʐʘʨʣʦʚʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʣʩʷ ʜʦʩʪʦʚʝʨʥʳʡ 

ʨʦʩʪ ʚ ʨʘʤʢʘʭ ʥʦʨʤ ʢʣʝʪʦʢ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʣʝʪʦʯʥʳʡ ʠ 

ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ï ʣʠʤʬʦʮʠʪʦʚ ʥʘ 

22,97 (ʈ<0,01) ʠ 14,26 % ʫ ʪʸʣʦʢ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ 9,91 (ʈ<0,05) ʠ 7,42 % ʫ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʉʦʜʝʨʞʘʥʠʝ ʤʦʥʦʮʠʪʦʚ ʚ 

ʛʨʫʧʧʘʭ ʪʸʣʦʯʝʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʙʘʚʦʢ 

ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 22,85 (ʈ<0,05) ʠ 5,93 %, 

ʚʝʨʦʷʪʥʦ ʧʨʦʷʚʠʣʩʷ ʵʬʬʝʢʪ 

ʘʜʩʦʨʙʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʜʦʙʘʚʦʢ 

ʜʠʘʪʦʤʠʪʘ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ï ʫ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʤʠʥʝʨʘʣʘ. ʋ 

ʪʸʣʦʢ 2-ʡ ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ 
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ʧʦʚʳʰʝʥʠʶ ʥʘ 5,49 % ʫʨʦʚʥʷ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ Ig G, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʣʠʪʝʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ʠʭ ʦʨʛʘʥʠʟʤʫ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ Ig ʄ ʚ ʢʨʦʚʠ ʪʘʢʞʝ ʚʦʟʨʦʩʣʘ 

ʥʘ 9,1 ʠ 4,27 % ʫ ʪʸʣʦʢ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ. 

ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ Ig ɸ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʝʩʪʥʫʶ ʟʘʱʠʪʫ ʥʘ 

ʩʣʠʟʠʩʪʳʭ, ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 4,88 ʠ 2,4 %. 

ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʪʸʣʦʢ ï ʜʦ 

78,07°2,98 ʠ 74,87°3,25 ʛ/ʣ, ʯʪʦ ʥʘ 8,81 ʠ 
4,34 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʠ ʢʦʨʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʥʘ 15,63 ʠ 8,35 %. 

ʋʨʦʚʝʥʴ ʘʣʴʙʫʤʠʥʦʚ ʧʦʚʳʩʠʣʩʷ: ʫ ʪʸʣʦʢ 

ʥʘ 10,18 (ʈ<0,01) ʠ 8,16 %, ʠ ʫ ʢʦʨʦʚ ï ʥʘ 

13,77 (ʈ<0,05) ʠ 8,12 %, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʫʩʠʣʝʥʠʠ ʩʠʥʪʝʟʘ ʘʣʴʙʫʤʠʥʦʚ 

(ʙʝʣʦʢʩʠʥʪʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ) ʚ ʧʝʯʝʥʠ ʠ 

ʣʫʯʰʝʤ ʫʩʚʦʝʥʠʠ ʢʦʨʤʘ. ɺʢʣʶʯʝʥʠʝ ʚ 

ʨʘʮʠʦʥ ʤʦʣʦʜʥʷʢʘ ʂʈʉ ʠʩʧʳʪʫʝʤʳʭ 

ʜʦʙʘʚʦʢ ʧʦʚʳʩʠʣʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʝʣʢʦʚ : a1,- ʛʣʦʙʫʣʠʥʦʚ ʥʘ 

9,69 ʠ 5,57 % ʠ a2 - ʛʣʦʙʫʣʠʥʦʚ ʥʘ 10,86 

(ʈ<0,01) ʠ 8,93 (ʈ<0,05) %; ʦʪʤʝʯʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ g - ʛʣʦʙʫʣʠʥʦʚ ʥʘ 

5,73 (ʨ<0,05) ʠ 4,75 (ʈ<0,05) % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʨʠ ʵʪʦʤ 

ʘʣʴʙʫʤʠʥʦ-ʛʣʦʙʫʣʠʥʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʚʳʩʠʣʩʷ ʥʘ 6,17 ʠ 4,94 

%. 

ʅʘ ʬʦʥʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʤʦʣʦʯʥʳʤ 

ʢʦʨʦʚʘʤ ʜʦʙʘʚʦʢ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʜʠʘʪʦʤʠʪʘ ʀʥʟʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ, 

ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʨʠʪʨʦʧʦʵʟ, ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠʭ 

ʦʨʛʘʥʠʟʤʘ, ʦʪʤʝʯʝʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ (ʊʘʙʣʠʮʘ 3). ɺ ʢʨʦʚʠ 

ʢʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 9,21é11,84 

%, ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ: ʘʣʴʙʫʤʠʥʦʚ ʥʘ 

11,11 ʠ 7,41 %, ʛʣʦʙʫʣʠʥʦʚ ʥʘ 10,2é12,24 

%, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʠʥʳ ʩʥʠʞʘʝʪʩʷ ʥʘ 

9,36é22,22 %, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʘ ʢʦʨʤʘ 

ʥʘ ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʩʠʥʪʝʟ ʤʦʣʦʢʘ.

 

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʙʘʚʦʢ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʜʠʘʪʦʤʠʪʘ ʀʥʟʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜ. 1 ʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴ) 2 ʛʨʫʧʧʘ (ʦʧʳʪ ʤɼ+ʘʤ) 3 ʛʨʫʧʧʘ (ʦʧʳʪ ʤɼ) 

ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ                                                  70,33Ñ3,28 69,33Ñ6,94 71,00Ñ8,08 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ                                                                                                       26,33Ñ1,86 25,67Ñ0,88 27,00Ñ2,08 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ    44,00Ñ5,13 43,67Ñ7,80 44,00Ñ6,51 

ɸʃʊ, ʥʢʘʪ/ʣ 405,58Ñ43,34 416,75Ñ53,51 433,42Ñ44,18 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ                    2,16Ñ0,19 1,99Ñ0,19 2,10Ñ0,15 

ʚ ʢʦʥʮʝ ʦʧʳʪʘ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ                                                  76,00Ñ2,08 85,00Ñ5,29 83,00Ñ3,79 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ                                                                                                       27,00Ñ0,58 30,00Ñ1,15 29,00Ñ2,89 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ    49,00Ñ1,73 55,00Ñ5,77 54,00Ñ3,05 

ɸʃʊ, ʥʢʘʪ/ʣ 477,93Ñ66,35 439,92Ñ40,00 494,60Ñ20,00 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ                    1,71Ñ0,31 1,33Ñ0,10 1,55Ñ0,20 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʦʙʘʚʦʢ 

ʜʠʘʪʦʤʠʪʘ ʨʘʟʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ (ʢʘʨʴʝʨʥʦʛʦ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʠ ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ) 

ʐʘʨʣʦʚʩʢʦʛʦ ʠ ʀʥʟʝʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʦʠʩʭʦʜʠʪ: ʫʣʫʯʰʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʂʈʉ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʫʩʠʣʝʥʠʝʤ ʵʨʠʪʨʦʧʦʵʟʘ, ʧʦʚʳʰʝʥʠʝʤ 

ʦʙʱʝʡ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ; ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ, ʚ ʪ.ʯ. ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʝʛʦ ʬʨʘʢʮʠʡ, 

ʧʨʠ ʩʥʠʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʯʝʚʠʥʳ. 
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ʄʆʈʌʆ-ɹʀʆʍʀʄʀʏɽʉʂʀʁ ʉʊɸʊʋʉ ʄʆʃʆʏʅʓʍ ʂʆʈʆɺ ʅɸ ʌʆʅɽ 

ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʆɻʆ ʀ ʆɹʆɻɸʑɪʅʅʆɻʆ ɸʄʀʅʆʂʀʉʃʆʊɸʄʀ ɼʀɸʊʆʄʀʊɸ 

 

ɼʝʞʘʪʢʠʥʘ ʉ.ɺ., ɸʭʤʝʪʦʚʘ ɺ.ɺ., ʐʘʨʦʥʠʥʘ ʅ.ɺ., ʇʫʣʴʯʝʨʦʚʩʢʘʷ ʃ.ʇ., ɼʝʞʘʪʢʠʥ ʄ.ɽ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʜʠʘʪʦʤʠʪʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʣʴʷʥʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʝʛʦ ʦʙʨʘʙʦʪʢʠ: ʢʘʨʴʝʨʥʦʛʦ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠ ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʩʪʘʚʣʝʥʳ ʚ ʭʦʟʷʡʩʪʚʘʭ 

ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʢʦʨʦʚʘʭ ʯʸʨʥʦ-ʧʸʩʪʨʦʡ 

ʠ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʦʙʘʚʦʢ ʜʠʘʪʦʤʠʪʘ ʨʘʟʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

(ʢʘʨʴʝʨʥʦʛʦ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠ ʦʙʦʛʘʱʸʥʥʦʛʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ) 

ʐʘʨʣʦʚʩʢʦʛʦ ʠ ʀʥʟʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʣɹʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʫʣʫʯʰʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʢʦʨʦʚ, ʫʢʨʝʧʣʝʥʠʝ ʠʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. 

 

MORPHO-BIOCHEMICAL STATUS OF DAIRY COWS AGAINST THE BACKGROUND OF 

MODIFIED AND AMINO ACID -ENRICHED DIATOMITE 

 

Dezhatkina S.V., Akhmetova V.V., Sharonina N.V., Pulcherovskaya L.P., Dezhatkin M.E. 

Summary 

 

The aim of the study is to study the effect of additives of diatomite deposits of the 

Ulyanovsk region and different degrees of its processing: quarry, modified, modified and enriched 

with amino acids on the morphological and biochemical composition of the blood of dairy cows. 

The experiments were carried out in farms of the Ulyanovsk region in conditions of dairy 

production on cows of black-and-white and Holstein breeds. Under the influence of diatomite 

additives of various technological processing (quarry, modified, modified and enriched with amino 

acids) The Sharlovsky and Inzensky deposits of the Ulyanovsk region are improving the 

morphological composition of the blood of cows, strengthening their immune system and increasing 

metabolic rates. 
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ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅɸʗ ʆʎɽʅʂɸ ʄʗʉɸ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ 

ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɺ ʂʆʈʄʃɽʅʀʀ ʉʀʃʆʉʅʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ 
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ʊʨʝʤʘʩʦʚʘ ɸ.ʄ.1 ï ʜ.ʙ.ʥ., ʅʠʢʦʣʘʝʚ ʅ.ɺ.2 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ 

 
1ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ 

 ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 
2ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ, ʤʷʩʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ, ʩʠʣʦʩʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

Keywords: veterinary and sanitary assessment, meat of cattle, good quality, silage feed 

additive 

 

ʂʫʢʫʨʫʟʘ ï ʥʘʠʙʦʣʝʝ ʚʳʨʘʱʠʚʘʝʤʘʷ 

ʢʫʣʴʪʫʨʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʪʨʘʥʘʭ ʜʦ 90 % ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʉʠʣʦʩ ʠʟ ʢʫʢʫʨʫʟʳ ʩʪʘʣ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 

ʠʥʛʨʝʜʠʝʥʪʦʤ ʚ ʨʘʮʠʦʥʘʭ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʤʦʣʦʯʥʦʛʦ 

ʠ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟ-ʟʘ ʝʛʦ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʩʝʢʦʤʳʭ-

ʚʨʝʜʠʪʝʣʝʡ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʦʩʣʘʙʠʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ 

ʟʘʱʠʪʫ ʨʘʩʪʝʥʠʡ ʠ ʠʛʨʘʶʪ ʩʚʦʶ ʨʦʣʴ ʚ 

ʨʘʟʤʥʦʞʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʛʨʠʙʢʦʚʳʭ 

ʧʘʪʦʛʝʥʦʚ, ʥʘʢʦʧʣʝʥʠʠ ʪʦʢʩʠʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ. ʕʪʠ 

ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʶʪ ʥʘ 

ʨʦʩʪ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, 

ʥʦ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩ ʩʠʣʦʩʦʚʘʥʠʷ, 

ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʠ ʥʘ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ 

[19, 20]. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʫʣʫʯʰʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʩʠʣʦʩʘ ʚʦ ʚʨʝʤʷ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ 

ʠ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʜʦʙʘʚʢʠ, 

ʩʧʦʩʦʙʥʳʝ ʧʦʜʘʚʣʷʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʟʘʨʘʞʝʥʠʝ ʪʦʢʩʠʥʘʤʠ [6, 13]. 

ɿʥʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʨʤʘ, ʠ ʪʝʢʫʱʝʡ ʧʨʘʢʪʠʢʠ ʚ 

ʦʙʣʘʩʪʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʠʣʦʩʘ 

ʧʦʤʦʛʣʠ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʮʝʧʮʠʶ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʫʥʠʢʘʣʴʥʦʡ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʠ 

ʩʚʦʡʩʪʚʘʤ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ [7-

11, 16-18, 21]. ʇʨʠ ʨʘʟʚʝʜʝʥʠʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʥʦʚʥʦʡ ʧʦʣʫʯʘʝʤʦʡ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʝʡ ʷʚʣʷʶʪʩʷ 

ʤʦʣʦʢʦ ʠ ʤʷʩʦ. ʀʩʧʳʪʘʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʢʦʨʤʘ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ ʤʷʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩʠʣʦʩʦʤ, 

ʦʙʨʘʙʦʪʘʥʥʳʤ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʩʠʣʦʩʥʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʠʩʧʳʪʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʨʦʭʦʜʠʣʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʦʧʝʨʘʪʠʚʝ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʈʌ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʝʞʝʩʪʠ ʛʦʚʷʜʠʥʳ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʤʠʥʦ-ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ, 

ʨʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ, ʬʦʨʤʦʣʴʥʘʷ ʧʨʦʙʘ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘ ʢʘʬʝʜʨʝ ʚʝʪʝʨʠʥʘʨʥʦ-
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ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ 

ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 

ʤʝʪʦʜʘʤʠ [1-5, 12, 14, 15, 22]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʩʠʣʦʩʥʘʷ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʩʩʦʮʠʘʮʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

Enterococcus faecium, Lactobacillus 

plantarum, Lactobacillus buchneri, Bacillus 

subtilis. 

ɺ ʧʝʨʠʦʜ ʦʧʳʪʘ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʙʳʯʢʦʚ ʥʘ ʦʪʢʦʨʤʝ ʧʦʣʫʯʘʣʘ ʩʤʝʰʘʥʥʳʡ 

ʨʘʮʠʦʥ ʩ ʢʫʢʫʨʫʟʥʳʤ ʩʠʣʦʩʦʤ, 

ʟʘʛʦʪʦʚʣʝʥʥʳʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʩʝʨʚʘʥʪʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʤ ʚ ʢʦʨʤ ʚʢʣʶʯʘʣʠ 

ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʙʠʦʢʦʥʩʝʨʚʘʥʪʘ (ʜʣʷ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 1) ʠ 

ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ (ʜʣʷ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ 2). ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʧʳʪʘ ʚ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʫʙʦʡ ʢʣʠʥʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʚ 

ʦʙʣʘʩʪʠ ʙʝʜʨʘ ʠʟ ʪʦʣʩʪʳʭ ʯʘʩʪʝʡ ʤʳʰʮ 

ʪʫʰʠ. 

ʇʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʫʯʠʪʳʚʘʣʠʩʴ ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʷ, ʟʘʧʘʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʟʘʧʘʭ 

ʙʫʣʴʦʥʘ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʚʝʞʝʩʪʠ 

ʛʦʚʷʜʠʥʳ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʘʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ, ʥʘʢʦʧʠʚʰʠʭʩʷ ʚ ʤʷʩʝ, ʧʨʦʜʫʢʪʦʚ 

ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ ʚ ʙʫʣʴʦʥʝ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʷʩʘ 

ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʙʘʢʪʝʨʠʡ ʧʫʪʝʤ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ 

ʦʢʨʘʰʝʥʥʳʭ ʧʦ ɻʨʘʤʫ ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ. 

pH ʤʷʩʘ ʦʧʨʝʜʝʣʷʣʠ pH-ʤʝʪʨʦʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Microsoft 

Office Excel. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ 

ɹʦʥʬʝʨʨʦʥʠ. ɼʦʩʪʦʚʝʨʥʳʤʠ ʩʯʠʪʘʣʠ 

ʨʘʟʣʠʯʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 

95 % ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ (P Ò 

0,05). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʨʦʚʦʜʷʪ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʫʨʦʚʥʶ ʢʘʯʝʩʪʚʘ ʧʨʠ 

ʚʭʦʜʥʦʤ ʢʦʥʪʨʦʣʝ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. ɼʘʥʥʳʝ, ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ, ʩʚʝʞʝʩʪʠ ʤʷʩʘ 

ʙʳʯʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʘʢ 

ʚʠʜʥʦ, ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʦʙʳ ʧʦ 

ʦʮʝʥʠʚʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ 

ʤʷʩʦ.

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ ʙʳʯʢʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʨʦʙʘ ʤʷʩʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 1 ʆʧʳʪʥʘʷ 2 

ʄʳʰʮʳ ʥʘ 

ʨʘʟʨʝʟʝ 

ʉʣʝʛʢʘ ʚʣʘʞʥʳʝ, 

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ 

ʉʣʝʛʢʘ ʚʣʘʞʥʳʝ, 

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ 

ʉʣʝʛʢʘ ʚʣʘʞʥʳʝ, 

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ 

ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ 

ʇʣʦʪʥʘʷ, ʫʧʨʫʛʘʷ. 

ʆʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ 

ʥʘʜʘʚʣʠʚʘʥʠʠ ʷʤʢʘ 

ʙʳʩʪʨʦ ʚʳʨʘʚʥʠʚʘʝʪʩʷ 

ʇʣʦʪʥʘʷ, ʫʧʨʫʛʘʷ. 

ʆʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ 

ʥʘʜʘʚʣʠʚʘʥʠʠ ʷʤʢʘ 

ʙʳʩʪʨʦ ʚʳʨʘʚʥʠʚʘʝʪʩʷ 

ʇʣʦʪʥʘʷ, ʫʧʨʫʛʘʷ. 

ʆʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ 

ʥʘʜʘʚʣʠʚʘʥʠʠ ʷʤʢʘ 

ʙʳʩʪʨʦ ʚʳʨʘʚʥʠʚʘʝʪʩʷ 

ɿʘʧʘʭ 

ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ, 

ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʣʷ 

ʩʚʝʞʝʛʦ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʤʷʩʘ 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ, 

ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʣʷ 

ʩʚʝʞʝʛʦ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʤʷʩʘ 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ, 

ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʣʷ 

ʩʚʝʞʝʛʦ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʤʷʩʘ 

ʇʨʦʟʨʘʯʥʦʩʪʴ 

ʠ ʟʘʧʘʭ 

(ʘʨʦʤʘʪ) 

ʙʫʣʴʦʥʘ 

ʇʨʦʟʨʘʯʥʳʡ, ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʟʘʧʘʭʦʤ 

ʩʚʝʞʝʛʦ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʤʷʩʘ 

ʇʨʦʟʨʘʯʥʳʡ, ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʟʘʧʘʭʦʤ 

ʩʚʝʞʝʛʦ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʤʷʩʘ 

ʇʨʦʟʨʘʯʥʳʡ, ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʟʘʧʘʭʦʤ 

ʩʚʝʞʝʛʦ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʤʷʩʘ 
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ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ 

ʧʨʦʚʦʜʷʪʩʷ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ 

ʩʚʝʞʝʩʪʠ. ʇʦ ʨʝʘʢʮʠʠ ʩ ʬʦʨʤʘʣʠʥʦʤ 

ʦʧʨʝʜʝʣʷʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʞʠʚʦʪʥʦʛʦ ʥʘ ʤʦʤʝʥʪ ʫʙʦʷ. ʈʝʟʫʣʴʪʘʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, ʦʪʦʙʨʘʞʘʶʪ 

ʦʪʩʫʪʩʪʚʠʝ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʧʨʠʟʥʘʢʦʚ 

ʧʦʨʯʠ ʤʷʩʘ. ʇʦʩʪʘʥʦʚʢʘ ʬʦʨʤʦʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʦʙʳ ʤʷʩʘ 

ʧʦʣʫʯʝʥʳ ʦʪ ʟʜʦʨʦʚʳʭ ʥʘ ʤʦʤʝʥʪ ʫʙʦʷ 

ʞʠʚʦʪʥʳʭ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ 

ʙʳʯʢʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʨʦʙʘ ʤʷʩʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 1 ʆʧʳʪʥʘʷ 2 

pH 5,92Ñ0,04 6,01Ñ0,03 5,89Ñ0,03 

ʂʦʣʠʯʝʩʪʚʦ ʣʝʪʫʯʠʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʤʛ KOH 
2,48Ñ0,02 2,51Ñ0,02 2,49Ñ0,02 

ʈʝʘʢʮʠʷ ʩ ʩʝʨʥʦʢʠʩʣʦʡ 

ʤʝʜʴʶ 
- - - 

ʄʠʢʨʦʩʢʦʧʠʷ ʤʘʟʢʦʚ-

ʦʪʧʝʯʘʪʢʦʚ  

ʜʦ 7 ʢʦʢʢʦʚ ʠ 

ʧʘʣʦʯʝʢ ʚ 1 ʧʦʣʝ 

ʟʨʝʥʠʷ 

ʜʦ 10 ʢʦʢʢʦʚ ʠ 

ʧʘʣʦʯʝʢ ʚ 1 ʧʦʣʝ 

ʟʨʝʥʠʷ 

ʜʦ 8 ʢʦʢʢʦʚ ʠ 

ʧʘʣʦʯʝʢ ʚ 1 ʧʦʣʝ 

ʟʨʝʥʠʷ 

ʉʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦ-

ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ, ʤʛ % 
61,50Ñ0,49 62,00Ñ0,51 61,00Ñ0,54 

ɹʝʥʟʠʜʠʥʦʚʘʷ ʧʨʦʙʘ 

(ʨʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ) 
+ + + 

ʌʦʨʤʦʣʴʥʘʷ ʧʨʦʙʘ - - - 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʩʠʣʦʩʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʩʚʝʞʝʩʪʠ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ 

ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ (ʤʷʩʘ) ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʛʦʚʷʜʠʥʘ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʠʱʝʚʳʭ ʮʝʣʷʭ. 
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ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅɸʗ ʆʎɽʅʂɸ ʄʗʉɸ ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ʇʈʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɺ ʂʆʈʄʃɽʅʀʀ ʉʀʃʆʉʅʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ 

 

ɽʨʦʰʠʥ ɸ.ʀ., ʀʜʠʷʪʦʚ ʀ.ʀ., ʊʨʝʤʘʩʦʚʘ ɸ.ʄ., ʅʠʢʦʣʘʝʚ ʅ.ɺ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʝʞʝʩʪʠ ʛʦʚʷʜʠʥʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʙʘʭ 

ʤʷʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʳʯʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʮʠʦʥʝ ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʟʘʢʚʘʩʢʠ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʧʨʦʙʳ 

ʤʷʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʫʨʦʚʥʶ ʢʘʯʝʩʪʚʘ ʧʨʠ 

ʚʭʦʜʥʦʤ ʢʦʥʪʨʦʣʝ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʞʠʚʦʪʥʳʭ. 

 

VETERINARY AND SANITARY ASSESSMENT OF CATTLE MEAT WHEN USING A 

SILAGE FEED ADDITIVE IN FEEDING 

 

Eroshin A.I., Idiyatov I.I., Tremasova A.M., Nikolaev N.V. 

Summary 

 

The article presents the results of organoleptic, physico-chemical and microscopic studies of 

the freshness of beef. The research was carried out on meat samples of experimental bulls that 

received corn silage in the diet, harvested with the use of bioconservants and without the addition of 

starter culture. It was found that all meat samples comply with the requirements of regulatory 

documents or the quality level at the entrance control of meat raw materials at enterprises, which 

confirms the absence of an adverse effect of a silage feed additive of microbiological origin on the 

quality of animal slaughter products. 
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ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚʩʝ ʯʘʱʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ 

ʷʚʣʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʨʝʢʦʨʜʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʟʘʩʫʭʦʡ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. ʇʨʠʯʝʤ ʞʘʨʘ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʩʪʨʘʥʳ, ʥʦ ʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ, ʋʨʘʣʴʩʢʦʤ 

ʨʝʛʠʦʥʘʭ, ʚ ʇʦʚʦʣʞʴʝ ʠ ʉʠʙʠʨʠ, ʛʜʝ 

ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʜʝʨʞʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 

40Áʉ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʝʜʝʪ ʠ ʢ ʧʦʜʲʝʤʫ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʢʦʨʦʚʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʧʣʦʚʦʡ ʩʪʨʝʩʩ [1]. 

ʋ ʞʠʚʦʪʥʳʭ ʚʦʟʥʠʢʘʶʪ ʨʷʜ 

ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ 

ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ: 

ʫʯʘʱʝʥʥʦʝ ʜʳʭʘʥʠʝ ʠ ʦʜʳʰʢʘ (ʜʦ 60-100 

ʚʜʦʭʦʚ ʚ ʤʠʥ.), ʩʥʠʞʝʥʠʝ ʧʦʝʜʘʥʠʷ ʢʦʨʤʘ 

ʜʦ 35 % ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʜʦ 

80 %, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ, ʩʢʦʧʣʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʚ ʪʝʥʠ ʠ ʫ ʧʦʠʣʦʢ, ʧʦʩʪʦʷʥʥʳʡ 

ʧʦʠʩʢ ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʳʭ ʟʦʥ [2, 4, 11]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʥʘ 

ʛʦʣʰʪʠʥʩʢʠʭ ʢʦʨʦʚʘʭ ʚ ʫʩʣʦʚʠʷʭ ʉʐɸ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ. 

ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ ʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ, ʯʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʫʜʦʝʚ ʜʦ 1 ʢʛ ʚ 

ʩʫʪʢʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʦʪʙʦʨ ʧʦ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʞʠʚʦʪʥʳʭ ʟʘʪʨʫʜʥʝʥ 

ʠʟ-ʟʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʩ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 

ʆʜʥʘʢʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ 

ʦʪʙʦʨʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ, 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʠ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʚ ʞʘʨʢʠʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [8]. 

ɹʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ (ʘʥʛʣ. HSP, 

Heat shock proteins) ï ʵʪʦ ʢʣʘʩʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʭʦʜʥʳʭ ʙʝʣʢʦʚ, 

ʵʢʩʧʨʝʩʩʠʷ ʢʦʪʦʨʳʭ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʧʨʠ ʜʨʫʛʠʭ 

ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ ʢʣʝʪʢʫ. 

ʇʦʵʪʦʤʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʪʝʧʣʦʚʦʛʦ 

ʰʦʢʘ [7]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʫʜʦʷ ʢʦʨʦʚ ʠ ʢʘʯʝʩʪʚʦ 

ʤʦʣʦʢʘ [5, 6]. ɻʝʥ HSP70.1 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʜʝʘʣʴʥʳʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʨʢʝʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʫ ʞʠʚʦʪʥʳʭ [10]. 

ʆʮʝʥʢʠ ʛʣʦʙʘʣʴʥʳʭ ʪʝʥʜʝʥʮʠʡ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʧʦʟʚʦʣʷʶʪ ʦʞʠʜʘʪʴ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʣʠʰʴ 

ʫʭʫʜʰʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [11, 

12]. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ, ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʛʝʥʘ ʙʝʣʢʘ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʦʚ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʥʘ ʚʳʙʦʨʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʟ 

114 ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʉʍʇʂ çʇʣʝʤʝʥʥʦʡ ʟʘʚʦʜ 

ʠʤʝʥʠ ʃʝʥʠʥʘè ɸʪʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ɼʅʂ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʚʝʥʦʟʥʘʷ 

ʢʨʦʚʴ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʵʢʩʪʨʘʢʮʠʠ ɼʅʂ ʠʟ 

ʮʝʣʴʥʦʡ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ 

ʧʨʠʤʝʥʷʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʱʝʣʦʯʥʦʡ 

ʩʧʦʩʦʙ. ɻʝʥʦʪʠʧʳ HSP70.1 ʦʧʨʝʜʝʣʷʣʠ 

ʤʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʩʫʪʩʪʚʠʷ ʘʣʣʝʣʝʡ çʉè ʠ çïè ʛʝʥʘ 

HSP70.1, ʛʝʥʦʪʠʧʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 

ʪʨʠ ʛʨʫʧʧʳ (çʉʉè, çʉïè, çï ïè). 

ʇʨʦʪʦʢʦʣ ʧʨʦʚʝʜʝʥʠʷ nested PCR 

ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʣʦʢʫʩʘ ʛʝʥʘ HSP70.1 

ʜʣʠʥʦʡ 96 bp ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʘʢʪʠʚʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʆʆʆ çʉʠʙʕʥʟʠʤè (ʈʦʩʩʠʷ) ʠ ʜʚʫʭ ʧʘʨ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ:  

ʧʝʨʚʘʷ - 5ǋ-

GTCGCCAGGAAACCAGAGAC-3ǋ ʠ 5ǋ-

GGAACACCCCTACGCAGGAG-3ǋ 

(ʧʦʟʠʮʠʠ 181-200 ʠ 712-731, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, GenBank ˉ M98823);  

ʚʪʦʨʘʷ - 5ǋ-

GTTCTGGGAGGAGAGGCATTCAG-3ǋ ʠ 5ǋ-

CTGCCATGTCGGGAATATTCAA-GG-3ǋ 

(ʧʦʟʠʮʠʠ 284-306 ʠ 356-379, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, GenBank ˉ M98823).  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʮʝʣʴʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʠ ʇʎʈ-ʇɼʈʌ-ʧʨʦʜʫʢʪʦʚ 

ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʪʘ 

ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʝʣʴ-

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɹʋʅ ʎʅʀʀ 

ʕʧʠʜʝʤʠʦʣʦʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ. 

ʌʠʢʩʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʷʣʠ 

ʛʝʣʴ-ʜʦʢʫʤʝʥʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʦʡ Gel Doc 

XR + (Bio-Rad, ʉʐɸ). 

ʏʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʪʠʧʦʚ ʠ 

ʦʪʜʝʣʴʥʳʭ ʘʣʣʝʣʝʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʬʦʨʤʫʣʘʤ ɽ.ʂ. ʄʝʨʢʫʨʴʝʚʦʡ (1977):

 

N

n
ʈ= , 

ʛʜʝ P ï ʯʘʩʪʦʪʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʝʥʦʪʠʧʘ, n ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ, ʠʤʝʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʛʝʥʦʪʠʧ, N ï ʦʙʱʝʝ ʯʠʩʣʦ ʦʩʦʙʝʡ. 

N

nABnAA
PA

2

)2( +
= , 

N

nABnBB
QB

2

)2( +
= , 

 

ʛʜʝ Pɸ ï ʯʘʩʪʦʪʘ ʘʣʣʝʣʷ ɸ, Qɺ ï ʯʘʩʪʦʪʘ 

ʘʣʣʝʣʷ ɺ, 2N ï ʦʙʱʝʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ. 

ʇʦ ʟʘʢʦʥʫ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʧʦʧʫʣʷʮʠʠ (ɺ.ʃ. ʇʝʪʫʭʦʚ, 1996). ʉʚʝʜʝʥʠʷ 

ʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʘʣʠ ʠʟ 

ʢʘʨʪʦʯʢʠ ʧʣʝʤʝʥʥʦʡ ʢʦʨʦʚʳ. 

ʀʥʜʝʢʩ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ 

(ʀʊɺ) ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʢʦʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ Nienaber ʠ ʜʨ. 

[10], ʫʯʠʪʳʚʘʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ (Tʤʘʢʩ. ʚ ÁC) ʠ ʩʨʝʜʥʶʶ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ (Wʩʨ. ʚ 

%) ʟʘ ʜʝʥʴ ʧʦ ʬʦʨʤʫʣʝ:  

ʀʊɺ = (0,8 x Tʤʘʢʩ.) + (Wʩʨ. / 100) x 

(Tʤʘʢʩ. ï 14,4) + 46,4. 

ʆʪʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʀʊɺ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ (ʊʘʙʣʠʮʘ 1) 

[9]: 

 

ʊʘʙʣʠʮʘ 1 ï ʆʙʟʦʨ ʟʦʥ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʪʝʤʧʝʨʘʪʫʨ-rʚʣʘʞʥʦʩʪʠ 

ʅʦʤʝʨ ʟʦʥʳ ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʀʊɺ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʦʥʳ 

1 ɼʦ 70 ɿʦʥʘ ʙʝʟ ʩʪʨʝʩʩʘ 

2 70-78 ɿʦʥʘ ʫʤʝʨʝʥʥʦʛʦ ʩʪʨʝʩʩʘ 

3 78-82 ɿʦʥʘ ʩʠʣʴʥʦʛʦ ʩʪʨʝʩʩʘ 

4 82 ʠ ʙʦʣʝʝ ɿʦʥʘ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ 
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ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

MS Excel ʠʟ ʧʘʢʝʪʘ çMicrosoft Officeè. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʛʝʥʦʪʠʧʦʚ HSP70.1 ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʦʚ-

ʧʝʨʚʦʪʝʣʦʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʞʠʚʦʪʥʳʝ ʩ 

ʘʣʣʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ çʉè ʛʝʥʘ HSP70.1 

(ʊʘʙʣʠʮʘ 2). ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʘʣʣʝʣʴ çïè 

ʠʤʝʶʪ 47 % ʞʠʚʦʪʥʳʭ. 28,1 % ʢʦʨʦʚ 

ʷʚʣʷʶʪʩʷ ʛʦʤʦʟʠʛʦʪʥʳʤʠ ʧʦ ʘʣʣʝʣʶ çʉè, 

21 % ï ʧʦ ʘʣʣʝʣʶ çïè. ʆʩʪʘʣʴʥʳʝ 50,9 % 

ʞʠʚʦʪʥʳʭ ʠʤʝʶʪ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ.

 

ʊʘʙʣʠʮʘ 2 ï ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ HSP70.1-ʛʝʥʘ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ 

ʏʠʩʣʦ 

ʢʦʨʦʚ 

ʈʘʩ-

ʧʨʝʜʝ-

ʣʝʥʠʝ 

ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʘ 
ʏʘʩʪʦʪʘ 

ʘʣʣʝʣʷ 

ɢ2 

HSP70.1/çCCè HSP70.1/çCïè  
çCè çïè 

n %  % n % 

114 
ʅ 32 28,1 0,018 50,9 24 21,0 

0,53 0,47 
0,018 

ʆ 32 28,1 57 49,8 25 22,1 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʛʝʥʦʪʠʧʦʚ ʚ ʠʟʫʯʘʝʤʦʤ ʫʯʘʩʪʢʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʚʝʩʠʶ ʍʘʨʜʠ-

ɺʘʡʥʙʝʨʛʘ. ʅʘʙʣʶʜʘʝʤʳʝ ʯʘʩʪʦʪʳ 

ʛʝʥʦʪʠʧʦʚ (ʅ) ʚ ʛʨʫʧʧʝ ʢʦʨʦʚ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʞʠʜʘʝʤʦʛʦ (ʆ) 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 

ʟʥʘʯʠʤʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʪʘʜʝ 

ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ ʥʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʜʚʠʛʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʥʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʪʨʝʭ 

ʛʝʥʦʪʠʧʦʚ ʣʦʢʫʩʘ ʛʝʥʘ ʙʝʣʢʘ ʪʝʧʣʦʚʦʛʦ 

ʰʦʢʘ. 

ʇʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʶʪ ʢʦʨʦʚʳ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʡ ʛʨʫʧʧʳ. ʊʘʢ, ʟʘ 305 ʜʥʝʡ 

ʣʘʢʪʘʮʠʠ ʦʥʠ ʧʨʦʠʟʚʝʣʠ ʤʦʣʦʢʘ ʥʘ 4,0 % 

ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʦʚʘʤʠ ʛʨʫʧʧʳ 

çʉʉè ʠ ʥʘ 5,7 % ʛʨʫʧʧʳ çï ïè (ʊʘʙʣʠʮʘ 3).

 

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʨʘʟʥʦʛʦ ʛʝʥʦʪʠʧʘ ʧʦ ʛʝʥʫ ʙʝʣʢʘ ʪʝʧʣʦʚʦʛʦ 

ʰʦʢʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʝʥʦʪʠʧ 

HSP70.1/çCCè HSP70.1/çCïè HSP70.1/çï ïè 

ʏʠʩʣʦ ʢʦʨʦʚ 32 58 24 

ʋʜʦʡ, ʢʛ 8320,0°341,40 8655,4°291,80 8183,8°283,42 

ʄɼɾ, % 3,74°0,04 3,77°0,02 3,82°0,08 

ʄʦʣʦʯʥʳʡ ʞʠʨ, ʢʛ 311,1°12,87 326,5°11,19 312,7°12,79 

ʄɼɹ, % 3,24°0,01 3,23°0,01 3,22°0,02 

ʄʦʣʦʯʥʳʡ ʙʝʣʦʢ, ʢʛ 269,0°10,61 279,8°9,33 263,7°10,02 

 

ɾʠʚʦʪʥʳʝ ʩ ʛʝʥʦʪʠʧʦʤ HSP70.1/ çï 

ïè ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ ʩʚʝʨʩʪʥʠʮ ʩ ʛʝʥʦʪʠʧʦʤ HSP70.1/ 

çʉïè ʥʘ 0,05 %, ʩ ʛʝʥʦʪʠʧʦʤ 

HSP70.1/çʉʉè ï ʥʘ 0,08 %. ʇʦ ʤʘʩʩʦʚʦʡ 

ʜʦʣʝ ʙʝʣʢʘ ʨʘʟʥʠʮʘ ʚ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʚ ʛʨʫʧʧʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ï 

ʨʘʟʥʠʮʘ ʥʝ ʙʦʣʝʝ 0,02 ʧʨʦʮʝʥʪʦʚ. 

ɺ ʩʠʣʫ ʙʦʣʴʰʝʡ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʯʥʦʛʦ 

ʞʠʨʘ (326,5 ʢʛ) ʠ ʙʝʣʢʘ (279,8) ʣʫʯʰʠʤʠ 

ʷʚʣʷʶʪʩʷ ʢʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʦʤ 

HSP70.1/çʉïè. 

ʆʪʤʝʯʘʝʤ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ 

ʨʘʟʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʨʘʟʥʠʮʘ 

ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝʜʦʩʪʦʚʝʨʥʘ. 

ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ 

ʪʦʛʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 

ʯʨʝʟʤʝʨʥʦ ʞʘʨʢʘʷ ʧʦʛʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʣʠʰʴ ʥʘ ʥʝʙʦʣʴʰʠʝ ʦʪʨʝʟʢʠ ʣʝʪʥʝʛʦ 

ʚʨʝʤʝʥʠ, ʠ ʚʦʟʤʦʞʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʵʪʦ ʚʨʝʤʷ ʫ ʢʦʨʦʚ 

ʨʘʟʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʥʝʚʦʟʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ 
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ʣʘʢʪʘʮʠʶ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʥʘʤʠ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʟʘ ʜʚʘ ʣʝʪʥʠʭ ʤʝʩʷʮʘ ï ʠʶʥʴ ʠ 

ʠʶʣʴ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʶʥʴʩʢʠʭ ʜʥʝʡ ʧʦ 

ʠʥʜʝʢʩʫ ʪʝʤʧʝʨʘʪʫʨʳ-ʚʣʘʞʥʦʩʪʠ (ʀʊɺ) 

ʦʪʥʝʩʝʥʦ ʢ ʧʝʨʚʦʡ ʟʦʥʝ ʩʦ ʟʥʘʯʝʥʠʝʤ ʜʦ 70 

ï ʙʝʩʩʪʨʝʩʩʦʚʘʷ (ʈʠʩʫʥʦʢ 1). ʆʩʪʘʣʴʥʳʝ 5 

ʜʥʝʡ ʩ ʠʥʜʝʢʩʦʤ 70-78 ʦʪʥʝʩʝʥʳ ʢ ʟʦʥʝ 

ʫʤʝʨʝʥʥʦʛʦ ʩʪʨʝʩʩʘ. ʀʶʣʴ ʤʝʩʷʮ ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʙʦʣʝʝ ʩʪʨʝʩʩʦʚʳʡ ï 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʥʝʡ ʠʤʝʣʠ ʀʊɺ ʚ 

ʧʨʦʤʝʞʫʪʢʝ 70-78, ʪʨʠ ʜʥʷ ʦʪʥʝʩʝʥʳ ʢ ʟʦʥʝ 

ʩʠʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ɿʦʥʘ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ (ʀʊɺ ʙʦʣʝʝ 82) ʟʘ ʦʪʯʝʪʥʳʝ 

ʤʝʩʷʮʳ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʨʘʟʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʀʊɺ 

 

ʋ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʪʨʝʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʩʫʪʦʯʥʳʝ ʫʜʦʠ ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʟʦʥʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ: 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʚ 1 ʢʛ (ʥʘ 2,3 %) 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʢʦʨʦʚ 

(ʊʘʙʣʠʮʘ 1). ʆʜʥʘʢʦ ʪʝʥʜʝʥʮʠʷ ʥʘ 

ʧʦʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʤʝʨʝ ʨʦʩʪʘ 

ʟʦʥʳ ʩʪʨʝʩʩʘ ʚʳʨʘʞʝʥʘ ʚʦ ʚʩʝʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ. ɼʦʩʪʦʚʝʨʥʳʝ 

ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʢʦʨʦʚ ʜʚʫʭ 

ʛʝʥʦʪʠʧʦʚ ʤʝʞʜʫ ʧʝʨʚʦʡ (ʀʊɺ ʜʦ 70) ʠ 

ʪʨʝʪʴʝʡ ʟʦʥʘʤʠ (ʀʊɺ 78-82): ʥʘ 8,5 

(HSP70.1/çCCè) ʠ 10,8 % (HSP70.1/çï ïè). 

 

ʊʘʙʣʠʮʘ 4 ï ʉʫʪʦʯʥʳʡ ʫʜʦʡ (ʢʛ) ʢʦʨʦʚ ʨʘʟʥʦʛʦ ʛʝʥʦʪʠʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʊɺ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʝʥʦʪʠʧ 

HSP70.1/çCCè HSP70.1/çCïè HSP70.1/çï ïè 
ɿʦʥʘ 

1. ɹʝʟ ʩʪʨʝʩʩʘ 40,8Ñ1,14 42,8Ñ1,79 38,7Ñ1,26 

2. ʋʤʝʨʝʥʥʦʛʦ ʩʪʨʝʩʩʘ 40,6Ñ0,97 41,8Ñ1,29 37,9Ñ1,48 

3. ʉʠʣʴʥʦʛʦ ʩʪʨʝʩʩʘ 37,3Ñ0,75*  40,6Ñ2,61 34,5Ñ1,32* 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʈ < 0,05 

 

ʅʘʠʙʦʣʴʰʠʡ ʫʜʦʡ ʚʳʷʚʣʝʥ ʚ ʟʦʥʝ 

ʩʠʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ 

HSP70.1/çCïè ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʤ 

ʧʨʝʚʳʰʝʥʠʠ ʛʨʫʧʧʳ HSP70.1/çï ïè ʥʘ 6,1 

ʢʛ (ʈ < 0,05). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʪʝʧʣʦʚʦʛʦ 

ʩʪʨʝʩʩʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ 



82  

ʩʥʠʞʝʥʠʝʤ ʜʦʠʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʈʠʩʫʥʦʢ 

2). ʂʦʣʠʯʝʩʪʚʦ ʜʦʝʥʠʡ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ 

ʀʊɺ ʩʥʠʞʘʝʪʩʷ ʫ ʚʩʝʭ ʪʨʝʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʛʨʫʧʧ. ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʥʘʙʣʶʜʝʪʩʷ 

ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ HSP70.1/çCCè ï ʥʘ 

9,4 % ʚ ʪʨʝʪʴʝʡ ʟʦʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʦʡ, ʩ ʛʝʥʦʪʠʧʦʤ HSP70.1/çCïè ʠ 

HSP70.1/çï ïè ï ʥʘ 4,7 ʠ 6,3 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʦʠʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʦʪ ʛʝʥʦʪʠʧʘ ʠ ʟʦʥʳ ʩʪʨʝʩʩʘ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʤʝʯʝʥ ʫ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ 

ʢʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ 

ʪʝʤʧʝʨʘʪʫʨʳ-ʚʣʘʞʥʦʩʪʠ ʚʳʨʘʞʝʥʥʦ 

ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʞʠʚʦʪʥʳʝ, ʠʤʝʶʱʠʝ 

ʛʦʤʦʟʠʛʦʪʥʦʡ ʛʝʥʦʪʠʧ. ʋ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʩʫʪʦʯʥʳʭ ʫʜʦʝʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʞʠʚʦʪʥʳʝ ʩ ʛʝʥʦʪʠʧʦʤ çCïè ʧʦ ʛʝʥʫ ʙʝʣʢʘ 

ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ HSP70.1 ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ 

ʢ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ. 
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ʆʎɽʅʂɸ ʂʆʈʆɺ ɻʆʃʐʊʀʅʉʂʆʁ ʇʆʈʆɼʓ ʇʆ ɻɽʅʋ ɹɽʃʂɸ ʊɽʇʃʆɺʆɻʆ ʐʆʂɸ 

 

ɿʘʛʠʜʫʣʣʠʥ ʃ.ʈ., ʍʠʩʘʤʦʚ ʈ.ʈ., ʐʘʡʜʫʣʣʠʥ ʈ.ʈ., ʈʘʚʠʣʦʚ ʈ.ʍ., ʂʘʶʤʦʚ ʈ.ʈ. 

ʈʝʟʶʤʝ 

 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ 114 

ʢʦʨʦʚʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 28,1 % ʢʦʨʦʚ ʠʤʝʶʪ ʛʝʥʦʪʠʧ HSP70.1/çCCè, 50,9 % ï HSP70.1/çCï

è ʠ 21 % ï HSP70.1/çï ïè. ʏʘʩʪʦʪʘ ʘʣʣʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ HSP70.1/çCè ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʯʘʱʝ (0,53), ʯʝʤ ʯʘʩʪʦʪʘ ʚʘʨʠʘʥʪʘ HSP70.1/çïè (0,47). ʂʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʦʤ çCïè ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʫʶ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʆʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʝʨʩʪʥʠʮ ʧʦ ʫʜʦʶ ʩ ʛʝʥʦʪʠʧʦʤ 

çʉʉè ʥʘ 4 %, ʩ ʛʝʥʦʪʠʧʦʤ çï ïè ʥʘ 5,7 %. ʀʟʫʯʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩʫʪʦʯʥʦʛʦ ʫʜʦʷ ʢʦʨʦʚ ʨʘʟʥʦʛʦ 

ʛʝʥʦʪʠʧʘ ʩ ʠʥʜʝʢʩʦʤ ʪʝʤʧʝʨʘʪʫʨʳ-ʚʣʘʞʥʦʩʪʠ. ʅʘ ʨʦʩʪ ʠʥʜʝʢʩʘ ʩʥʠʞʝʥʠʝʤ ʫʜʦʷ 

ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʞʠʚʦʪʥʳʝ ʚʩʝʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚ 10,8 % 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ HSP70.1/çï ïè ʠ ʩ ʛʝʥʦʪʠʧʦʤ HSP70.1/çCCè (8,5 %). 

ɾʠʚʦʪʥʳʝ ʩ ʛʝʥʦʪʠʧʦʤ HSP70.1/çCïè ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʫʜʦʷ ʥʘ 5,1 %. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʦʨʦʚʳ ʩ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ. 

 

EVALUATION OF HOLSTEIN COWS BY THE HEAT SHOCK PROTEIN GENE 

 

Zagidullin L.R., Khisamov R.R., Shaidullin R.R., Ravilov R.Kh., Kayumov R.R. 

Summary 

 

The work was carried out in the conditions of the agricultural enterprise of the Republic of 

Tatarstan on 114 cows. It was found that 28.1 % of cows have the HSP70.1 genotype "CC", 50.9 % 

ï HSP70.1/"Cï" and 21 % ï HSP70.1/"ï ï". The frequency of the allele variant HSP70.1/"C" is 

slightly more common (0.53) than the frequency of the variant HSP70.1/"ï" (0.47). Cows with 

genotype "Cï" have the highest milk productivity. They surpass their peers in milk yield with the 

genotype "CC" by 4 %, with the genotype "ï ï" by 5.7 %. The relationship of daily milk yield of 

cows of different genotypes with the temperature-humidity index has been studied. Animals of all 

genetic groups reacted to the growth of the index with a decrease in milk yield. The maximum 

decrease of 10.8 % is observed in cows with the genotype HSP70.1/"ï ï" and with the genotype 

HSP70.1/çCCè (8,5 %). Animals with the genotype HSP70.1/"Cï" showed a decrease in milk yield 

by 5.1 %. Consequently, cows with a heterozygous genotype are more resistant to heat stress. 
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʣʦʯʥʦʝ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʠ ʚʳʩʦʢʦʥʘʫʯʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ 

ʪʦʣʴʢʦ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʠ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʚ ʮʝʣʦʤ 

[2, 5, 8, 17]. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʳʨʦʛʦ ʤʦʣʦʢʘ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ɺ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʩʧʫʙʣʠʢʘ ʜʝʨʞʠʪʩʷ 

ʥʘ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʷʭ ʩʨʝʜʠ ʜʨʫʛʠʭ 

ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ. ʇʨʠ ʵʪʦʤ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ 

ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʢʦʨʦʚ ʠ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ, ʩʥʠʞʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʧʨʦʜʫʢʮʠʠ ʠ ʨʦʩʪʫ 

ʧʦʢʘʟʘʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʡ ʘʣʠʤʝʥʪʘʨʥʦʛʦ 

ʪʠʧʘ, ʪʘʢʠʭ, ʢʘʢ ʘʮʠʜʦʟ, ʢʝʪʦʟ, 

ʛʠʧʦʢʘʣʴʮʝʤʠʷ ʠ ʜʨ. [4, 16]. 

ʉ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʨʤʘ ʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʨʤʦʚʳʝ ʧʨʠʤʝʩʠ, ʧʨʝʤʠʘʣʴʥʳʝ ʠ 

ʜʦʨʦʛʠʝ ʣʝʢʘʨʩʪʚʘ, ʙʫʬʝʨʥʳʝ 

ʨʘʩʢʠʩʣʠʪʝʣʠ, ʢʘʪʠʦʥʥʳʝ ʵʣʝʢʪʨʦʣʠʪʳ. ʅʦ 

ʩʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʤʝʨʳ ʤʦʛʫʪ ʥʝ 

ʧʨʠʚʝʩʪʠ ʢ ʞʝʣʘʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʠ ʥʝ 

ʢʘʞʜʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʬʠʥʘʥʩʦʚʦ ʛʦʪʦʚ 

ʢ ʵʪʦʤʫ. [6, 9]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ 

ʥʦʚʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, 

ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʫʙʩʪʘʥʮʠʡ (ʩʘʧʨʦʧʝʣʴ, ʙʝʥʪʦʥʠʪ, ʪʦʨʬ, 

ʵʢʩʢʨʝʤʝʥʪʳ ʧʪʠʮ ʠ ʜʨʫʛʠʝ) [7, 10, 14]. 

ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʫʭʦʛʦ ʧʪʠʯʴʝʛʦ 

ʧʦʤʝʪʘ (ʉʇʇ) ʧʦʜʦʙʥʘ ʬʦʨʤʝ ʞʤʳʭʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʅʘʚʦʟ ʚ ʩʫʭʦʤ ʚʠʜʝ 

ʩʦʩʪʦʠʪ ʠʟ 12-14 % ʢʣʝʪʯʘʪʢʠ, 23,06 % 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 30-37 % 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ, 11-13 % ʟʦʣʳ, 3-

5 % ʩʳʨʦʛʦ ʞʠʨʘ,1,72 % ʬʦʩʬʦʨʘ, 2,84 % 

ʢʘʣʴʮʠʷ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ [3]. 

ʇʨʠ ʵʪʦʤ ʦʪʭʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʵʢʩʢʨʝʤʝʥʪʳ 

ʧʪʠʮ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʝʥʥʳʝ ʚ 

ʩʦʩʪʘʚʝ ʥʘʚʦʟʘ, ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʢʠʰʝʯʥʳʭ ʧʘʨʘʟʠʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠ 

ʜʝʟʠʥʬʝʢʮʠʠ [15]. 

ʅʘʫʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʪʠʯʴʝʛʦ 

ʧʦʤʝʪʘ, ʢʘʢ ʜʦʙʘʚʢʠ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 

ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦhʝʜʰʝʛʦ ʪʝʨʤʠʯʝʩʢʫʶ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ, ʥʘʧʨʠʤʝʨ, ʩʫʰʢʫ, 

ʬʝʨʤʝʥʪʘʮʠ ʁʠ ʪʘʢ ʜʘʣʝʝ [12, 19]. 

ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʝʨʝʨʘʙʦʪʢʘ 

ʙʠʦʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʫʙʩʪʨʘʪ ʬʝʨʤʝʥʪʠʨʫʶʪ ʠʣʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 
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ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʦʡ, ʘʨʦʤʘʪʠʟʠʨʫʶʪ 

ʧʘʪʦʢʦʡ, ʘ ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʠʥʛʨʝʜʠʝʥʪʘ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʙʠʢʦʨʤʦʚ [18]. ʀʟʫʯʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʤʫ 

ʚʦʧʨʦʩʫ ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʘʢʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʠ ʦʙʝʟʚʨʝʞʝʥʥʦʛʦ ʧʦʤʝʪʘ 

ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʘʢʪʠʯʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʨʤʦʚʳʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʧʠʪʘʥʠʝ ʬʝʨʤʝʨʩʢʠʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ʇʨʠ ʵʪʦʤ ʠʩʢʣʶʯʘʝʪʩʷ 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ, ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʵʢʦʩʠʩʪʝʤʫ [13]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʤ 

ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʵʥʝʨʛʦ- ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ʙʠʦʦʪʭʦʜʦʚ ʧʪʠʮʝʚʦʜʩʪʚʘ. ʆʆʆ 

ʕʢʦʄʘʰʆʨʛʘʥʠʢ (ʛ. ɸʟʥʘʢʘʝʚʦ, 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ) ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʦʤʝʪʘ ʧʪʠʮʳ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦʝ ʩʳʨʴʸ, ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 

58659ð2019 [11]. ʉʫʭʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʚʦʟʘ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

çɺʦʣʥʘ100è (RU ˉ166205 ʦʪ 28.10.2016 

ʛ.). ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ 

ʧʨʠ ʯʘʩʪʦʪʝ 915 ʄɻʮ ʚ ʪʝʯʝʥʠʝ 90 ʩʝʢʫʥʜ. 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʥʦʚʝʡʰʠʭ ʉɺʏ ʛʝʥʝʨʘʪʦʨʦʚ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʂʇɼ ʤʘʛʥʝʪʨʦʥʦʚ (88-90 %) 

ʠ ʫʤʝʥʴʰʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʦʢʨʘʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʤʘʛʥʝʪʨʦʥʥʳʭ ʚʦʣʦʢʦʥ ʠ ʦʭʣʘʞʜʘʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʤʘʛʥʠʪʦʚ). 

ɼʝʟʠʥʬʝʢʮʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʙʝʩʧʝʨʝʙʦʡʥʦ, 24 ʯʘʩʘ ʚ ʩʫʪʢʠ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʩʝʟʦʥʘ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʢʦʨʦʪʢʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʝʨʝʨʳʚʦʚ. 

ʅʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʢʦʨʤʣʝʥʠʷ 

ʂʘʟʘʥʩʢʦʡ ɻɸɺʄ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ï 

ʦʨʛʘʥʠʯʝʩʢʠʡ ʢʦʥʮʝʥʪʨʘʪ, ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʘʟʦʪʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɼʣʷ ʝʝ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ ʧʦʤʝʪ ʧʪʠʮ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʢʘʢʦʝ 

ʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʜʦʙʘʚʣʝʥʠʝ ʚ 

ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ï 

ʢʦʥʮʝʥʪʨʘʪʘ ʦʯʠʱʝʥʥʦʛʦ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ 

ï ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ 

ʚʳʯʠʩʣʠʪʴ, ʩʢʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʛʦʪʦʚʠʪʴ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʉʍʇʂ çʉʝʨʚʠʩ ɸʛʨʦè, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 

ɸʨʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʩʦʩʪʘʚʣʝʥʘ ʚʳʙʦʨʢʘ ʠʟ 

20 ʢʦʨʦʚ. ʇʦʨʦʜʘ ï ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʘʷ 

ʭʦʣʤʦʛʦʨʩʢʘʷ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ. ɼʣʷ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʭ 

ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʨʘʚʥʳʭ ʛʨʫʧʧʳ (ʧʦ 10 

ʛʦʣʦʚ): ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʦʧʳʪʥʘʷ. ʉʨʦʢ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ï 2 ʤʝʩʷʮʘ (60 ʜʥʝʡ). 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 1. 

ʈʘʩʩʤʦʪʨʝʚ ʊʘʙʣʠʮʫ 1, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʨʦʚʳ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʫʧʦʪʨʝʙʣʷʣʠ ʚ ʧʠʱʫ ʩʪʘʥʜʘʨʪʥʳʡ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʨʘʮʠʦʥ. ɸ ʚʪʦʨʘʷ 

ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʘʥʘʣʦʛʠʯʥʦʝ ʧʠʪʘʥʠʝ, ʥʦ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʥʘ ʧʪʠʯʴʝʤ 

ʧʦʤʝʪʝ ʧʦ 0,5 ʢʛ/ʩʫʪʢʠ ʥʘ ʛʦʣʦʚʫ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʨʘʟ ʚ ʤʝʩʷʮ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ 

ʢʦʥʪʨʦʣʴʥʦʡ ʜʦʡʢʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʢʘ ʫ 

ʦʙʝʠʭ ʛʨʫʧʧ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʟʜʦʨʦʚʴʷ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʩʪʘʚ ʠ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʢʦʨʤʦʚ ʜʣʷ ʢʦʨʦʚ ʚ ʣʘʢʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʦʪʨʘʞʝʥʳ 

ʚʦ 2 ʠ 3 ʪʘʙʣʠʮʘʭ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 
ɻʨʫʧʧʘ ʂʦʣ-ʚʦ ʛʦʣʦʚ ʉʨʦʢ (ʢʦʣ-ʚʦ ʩʫʪʦʢ) ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ 10 

60 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʜʘʣʝʝ ï ʆʈ) 

ʆʧʳʪʥʘʷ 
10 

ʆʈ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʢʦʥʮʝʥʪʨʘʪʦʤ ʧʦ 

0,5 ʢʛ/ʩʫʪʢʠ ʥʘ ʛʦʣʦʚʫ 
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ʊʘʙʣʠʮʘ 2 ï ʈʘʮʠʦʥ ʜʣʷ ʧʦʜʦʧʳʪʥʳʭ ʜʦʡʥʳʭ ʢʦʨʦʚ (ʞʠʚʘʷ ʤʘʩʩʘ ï 580 ʢʛ, ʤʦʣʦʢʘ ʚ                 

ʩʫʪʢʠ ï 22 ʢʛ) 
ʉʦʩʪʘʚ ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

1 2 3 4 

ʉʦʣʦʤʘ ʷʯʤʝʥʥʘʷ 

ʢʛ 

1 1 

ʉʝʥʘʞ ʣʶʮʝʨʥʦʚʳʡ 15 15 

ʉʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ 21 21 

ʇʰʝʥʠʮʘ 1 1 

ʗʯʤʝʥʴ 0,3 0,3 

ʆʚʝʩ 0,3 0,3 

ʂʫʢʫʨʫʟʘ 2,6 2,6 

ʈʦʞʴ 0,5 0,5 

ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ 2 2 

ʐʨʦʪ ʨʘʧʩʦʚʳʡ 1,3 1,3 

ʄʝʣʘʩʩʘ ʩʚʝʢʣʦʚʠʯʥʘʷ 0,8 0,8 

ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ 0,15 0,15 

ʄʝʣ ʢʦʨʤʦʚʦʡ 0,08 0,08 

ʇʨʝʤʠʢʩ ʇ 60-3 0,1 0,1 

ʆʨʛʘʥʠʯʝʩʢʠʡ ʢʦʥʮʝʥʪʨʘʪ - 0,5 

 

ʊʘʙʣʠʮʘ 3 ï ʅʘʩʳʱʝʥʥʦʩʪʴ ʨʘʮʠʦʥʘ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 
1 2 3 4 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ 

ʄɼʞ 

192,8 195,3 

ʏʠʩʪʘʷ ʵʥʝʨʛʠʷ 

ʣʘʢʪʘʮʠʠ 
97,7 98,7 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʢʛ 18,79 19,26 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ 

ʛ 

2 952 3 067,3 

ʈʘʩʮʝʧʣʷʝʤʳʡ 

ʧʨʦʪʝʠʥ 
895 941,1 

ʉʳʨʦʡ ʞʠʨ 483 508,1 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 3 994 4 097,6 

ʂʠʩʣʦ-ʜʝʪʝʨʛʝʥʪʥʘʷ 

ʢʣʝʪʯʘʪʢʘ 
4 482 4 598,5 

ʉʘʭʘʨ 7 358 7 549,3 

ʂʘʣʴʮʠʡ 1 094 1 105,3 

ʌʦʩʬʦʨ 152,8 171,8 

ʄʘʛʥʠʡ 69,8 77,6 

ʉʝʨʘ 39,8 43,1 

ʂʘʣʠʡ 29,3 31,2 

ʅʘʪʨʠʡ 225,8 233,1 

ɾʝʣʝʟʦ 

ʤʛ 

67,9 70,8 

ʄʝʜʴ 3 972,5 4 434,3 

ʎʠʥʢ  883,8 1 051,0 

ʄʘʨʛʘʥʝʮ 943,70 1 043,90 

ʂʦʙʘʣʴʪ 10,0 10,60 

ʁʦʜ 26,7 26,9 

ʉʝʣʝʥ 2,5 2,61 

ʃʠʟʠʥ 

ʛ 

64,0 65,3 

ʄʝʪʠʦʥʠʥ + ʮʠʩʪʠʥ 67,0 67,46 

ʊʝʦʥʠʥ 61,0 62,36 

 

ʇʦ ʜʘʥʥʳʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʘʙʣʠʮʳ ʟʘʤʝʪʥʦ, ʯʪʦ ʚ ʨʘʮʠʦʥ ʢʦʨʦʚ 

ʦʙʝʠʭ ʛʨʫʧʧ ʚʭʦʜʷʪ ʛʨʫʙʳʝ, ʩʦʯʥʳʝ ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʠʭ ʠ ʧʨʦʪʝʠʥʦʚʳʭ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʩʦʩʪʘʚʣʷʝʪ 59 
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ʢ 41. ʊʠʧ ʢʦʨʤʣʝʥʠʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʨʘʮʠʦʥʘ 

ï ʩʠʣʦʩʥʦ-ʩʝʥʘʞʥʳʡ, ʧʦ ʨʘʩʭʦʜʫ 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʥʘ 1 ʢʛ ʤʦʣʦʢʘ ï 

ʧʦʣʫʢʦʥʮʝʥʪʨʘʪʥʳʡ. 

ɺʚʝʜʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5 ʢʛ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʨʘʮʠʦʥ ʢʦʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʦʙʫʩʣʦʚʠʣʦ ʧʦʚʳʰʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʨʘʮʠʦʥʘ ʧʦ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ (ʆʕ) ʥʘ 2,5 ʄɼʞ, ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ 

ʣʘʢʪʘʮʠʠ (ʏʕʃ) ï ʥʘ 1,0 ʄɼʞ, ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ ï ʥʘ 115 ʛ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ (ʈʇ) ï ʥʘ 69 ʛ, 

ʥʝʨʘʩʱʝʧʣʷʝʤʦʛʦ ʧʨʦʪʝʠʥʘ (ʅʈʇ) ï ʥʘ 46 

ʛ), ʞʠʨʘ ï ʥʘ 25 ʛ, ʢʘʣʴʮʠʷ ï ʥʘ 19 ʛ, 

ʬʦʩʬʦʨʘ ï ʥʘ 7,8ʛ, ʞʝʣʝʟʘ ʥʘ ï 462 ʤʛ, 

ʮʠʥʢʘ ï ʥʘ 167 ʤʛ, ʤʘʨʛʘʥʮʘ ï ʥʘ 100 ʤʛ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʥʪʝʨʝʩʥʦ ʙʳʣʦ 

ʦʧʨʝʜʝʣʠʪʴ ʫʜʦʡʥʦʩʪʴ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ, 

ʪʘʢ ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʢʨʠʪʝʨʠʝʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠ 

ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 ï ʋʜʦʡʥʦʩʪʴ ʠ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, n=10* 
ʇʦʢʘʟʘʪʝʣʴ ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ɻʨʫʧʧʘ 
ʦʧʳʪʥʘʷ 

ʢʦʥʪʨʦʣʴʥʘʷ 

ʉʨʝʜʥʠʡ ʫʜʦʡ ʚ ʩʫʪʢʠ    

ʅʘʯʘʣʦ ʦʧʳʪʘ 

ʢʛ 

17,43 17,73 

ʂʦʥʝʮ ʦʧʳʪʘ 19,73 21,04 

ʇʨʠʙʘʚʣʝʥʦ ʤʦʣʦʢʘ ʥʘʪʫʨʘʣʴʥʦʡ 

ʞʠʨʥʦʩʪʠ 
2,30 3,30 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ % 3,62 3,69 

ʇʝʨʝʩʯʝʪ ʥʘ ʙʘʟʠʩʥʫʶ ʞʠʨʥʦʩʪʴ ʢʛ 21,00 22,83 

ʉʦʦʪʥʦʰʝʥʠʝ ʢ ʢʦʥʪʨʦʣʶ % 100,00 108,71 

ɿʘʪʨʘʪʳ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ 1 

ʢʛ ʤʦʣʦʢʘ ʙʘʟʠʩʥʦʡ ʞʠʨʥʦʩʪʠ 
ʄɼʞ 9,77 9,28 

ʉʦʦʪʥʦʰʝʥʠʝ ʢ ʢʦʥʪʨʦʣʶ % 100,0 94,98 

ʂʦʣʠʯʝʩʪʚʦ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 

1 ʢʛ ʤʦʣʦʢʘ ʙʘʟʠʩʥʦʡ ʞʠʨʥʦʩʪʠ 
ʛ 149,62 145,78 

ʉʦʦʪʥʦʰʝʥʠʝ ʢ ʢʦʥʪʨʦʣʶ % 100,0 97,43 

*ʇʨʠʤʝʯʘʥʠʝ: ʈ<0,05 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 4 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥʳ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʜʦʟʝ 0,5 ʢʛ ʥʘ 

ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʫʜʦʷʭ ʠ 

ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ. 

ʊʘʢ, ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

(60 ʩʫʪʦʢ) ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʫʜʦʠ ʤʦʣʦʢʘ 

ʥʘʪʫʨʘʣʴʥʦʡ ʞʠʨʥʦʩʪʠ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 

ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʥʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï ʥʘ 2,3 

ʢʛ, ʚ ʦʧʳʪʥʦʡ ï ʥʘ 3,3 ʢʛ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʞʠʨʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʢ 

ʧʦʚʳʰʝʥʠʶ ʥʘ 0,07%, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʫʜʦʠ ʙʘʟʠʩʥʦʡ (3,4%-ʥʦʡ) 

ʞʠʨʥʦʩʪʠ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʘ 1,83 ʢʛ 

(8,71%) ʚʳʰʝ, ʯʝʤ ʫ ʧʝʨʚʦʡ ʛʨʫʧʧ. 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʜʦʙʘʚʢʠ ʤʝʥʷʝʪ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʥʦʡ ʪʦʚʘʨʥʦʡ ʝʜʠʥʠʮʳ. 

ʊʘʢ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 1 ʢʛ 

ʙʘʟʠʩʥʦʡ ʞʠʨʥʦʩʪʠ ʧʦʪʨʘʯʝʥʦ 9,75 ʄɼʞ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ 149,62 ʛ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ, ʚ ʦʧʳʪʥʦʡ ï ʚ ʪʘʢʦʤ ʞʝ ʧʦʨʷʜʢʝ 

9,28 ʄɼʞ ʠ 145,78 ʛ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʙʳʣʦ 

ʟʘʪʨʘʯʝʥʦ ʥʘ 2,02 % ʠ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 

2,57 % ʤʝʥʴʰʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʢʘʨʤʣʠʚʘʥʠʝ 

ʣʘʢʪʠʨʫʶʱʠʤ ʢʦʨʦʚʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʧʦ 0,5 ʢʛ ʚ ʩʫʪʢʠ ʥʘ 

ʦʜʥʫ ʢʦʨʦʚʫ, ʥʝ ʚʣʠʷʝʪ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ 

ʧʠʪʘʥʠʝ ʠ ʧʦʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʘʝʪ 

ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʦʜʥʫ ʧʨʦʜʫʢʪʦʚʫʶ 

ʝʜʠʥʠʮʫ, ʦʙʤʝʥʥʫ ʁ ʵʥʝʨʛʠʠ ʥʘ 2,02 %, 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 2,57 %, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʧʨʦʪʝʠʥʦʚʦʡ ʠ 

ʤʠʥʝʨʘʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ ʠʟʫʯʘʝʤʦʛʦ 

ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ʈʝʟʶʤʝ 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʦʜʠʤʦʛʦ ʦʧʳʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʣʠʷʥʠʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʧʨʦʩʫʰʝʥʥʳʡ 

ʧʪʠʯʠʡ ʧʦʤʝʪ, ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʉʍʇʂ çʉʝʨʚʠʩ ɸʛʨʦè, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚ ɸʨʩʢʦʤ ʨʘʡʦʥʝ. ʇʦʜʦʧʳʪʥʳʤʠ ʚʳʩʪʫʧʘʣʦ ʧʦʛʦʣʦʚʴʝ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ: 20 ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʢʦʥʮʝʥʪʨʘʪʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʦʜʝʣʠʪʴ 

ʧʦʛʦʣʦʚʴʝ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʦʧʳʪʥʘʷ. ʆʙʝ ʛʨʫʧʧʳ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʳʡ 

ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ, ʦʜʥʘʢʦ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʜʦʙʘʚʢʘ ʧʦ 0,5 

ʢʛ/ʩʫʪʢʠ ʥʘ 1 ʢʦʨʦʚʫ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʫʢʘʟʘʥʥʦʡ ʜʦʟʠʨʦʚʢʝ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʨʘʚʥʦʚʝʩʥʦʝ ʧʠʪʘʥʠʝ, ʘ, ʥʘʦʙʦʨʦʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʫʜʦʷ ʚ ʩʫʪʢʠ ʥʘ 1,85 

ʢʛ ʠ ʩʥʠʞʘʝʪ ʢʦʨʤʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʠʣʦʛʨʘʤʤ ʙʘʟʠʩʥʦʡ ʞʠʨʥʦʩʪʠ: ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 5,02 % ʠ 2,57 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʧʨʦʪʝʠʥʦʚʦʡ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ ʠʟʫʯʘʝʤʦʛʦ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

 

MILK PRODUCTIVITY OF COWS WITH THE INTRODUCTION OF AN ORGANIC 

CONCENTRATE BASED ON POULTRY BIOWASTE INTO THE DIET 

 

Zakirov T.M., Ahmetzyanova F.K., Shakirov Sh.K., Hairullin D.D., 

Krupin E.O., Hashimov R.I., Nikolaev N.V. 

Summary 

 

This article reflects the results of the conducted experience related to the influence of an 

experimental organic concentrate based on dried bird droppings on the indicators of milk 

productivity of lactating cows. 

The research was conducted on the basis of the agricultural complex "Service Agro", located 

on the territory of the Republic of Tatarstan in the Arsky district. The experimental animals were 

cattle: 20 dairy cows of the Tatar type. To confirm the assumptions about the positive effect of the 

concentrate, it was proposed to divide the livestock into two equal groups: control and 

experimental. Paying attention to the scheme of the experiment, it can be said that both groups had 

the same food composition, however, the experimental group was given the considered additive of 

0.5 kg / day per 1 cow. 

It was noted that the addition of organic concentrate in the indicated dosage does not affect 

the equilibrium nutrition, but, on the contrary, contributes to an increase in milk yield per day by 

1.85 kg and reduces feed costs per kilogram of basic fat content: metabolic energy and crude 

protein in the ratio of 5.02 % and 2.57 %, respectively, due to the sufficiently high protein and 

mineral value of the studied feed the product. 
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ʀɿʋʏɽʅʀɽ ʇʆʃʀʄʆʈʌʀɿʄɸ ɻɽʅʆɺ ʃʀʇʀɼʅʆɻʆ ʆɹʄɽʅɸ ʀ 
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1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

 ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè  
2ʆʉʇ çʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʅ ʈʊè 
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ʉʝʛʦʜʥʷ ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ï 

ʵʪʦ ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʢʦʪʦʨʘ ̫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʙʠʣʴʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. ʄʦʣʦʯʥʦʝ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

ʄʦʣʦʢʦ ï ʦʪʣʠʯʥʳʡ ʠʩʪʦʯʥʠʢ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʥʝʨʘʣʦʚ, ʫʛʣʝʚʦʜʦʚ, ʦʩʦʙʝʥʥʦ ʙʝʣʢʘ ʠ 

ʢʘʣʴʮʠʷ. ʄʦʣʦʯʥʳʡ ʞʠʨ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʥʝʟʘʤʝʥʠʤʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɺ 

ʩʦʩʪʘʚ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʚʭʦʜʷʪ ʦʢʦʣʦ 20 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʄʝʯʪʘ ʢʘʞʜʦʛʦ ʬʝʨʤʝʨʘ 

ʠʤʝʪʴ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʥʦʩʠʪʴ 

ʧʨʠʙʳʣʴ, ʘ ʫʭʦʜ ʟʘ ʥʠʤʠ ʠ ʠʭ ʩʦʜʝʨʞʘʥʠʝ 

ʙʳʣʠ ʙʳ ʣʝʛʢʠʤʠ ʠ ʚʳʛʦʜʥʳʤʠ. ɼʣʷ ʵʪʦʛʦ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʦʙʨʝʩʪʠ ʜʞʝʨʩʝʡʩʢʠʭ 

ʢʦʨʦʚ. ɼʞʝʨʩʝʡʩʢʫʶ ʧʦʨʦʜʫ ʢʦʨʦʚ 

ʩʯʠʪʘʶʪ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʠ 

ʞʠʨʥʦʤʦʣʦʯʥʳʭ. ʅʘʟʚʘʣʠ ʢʦʨʦʚ 

ʜʞʝʨʩʝʡʩʢʠʤʠ ʧʦ ʧʨʠʯʠʥʝ ʤʝʩʪʘ 

ʨʦʞʜʝʥʠʷ, ʧʦʷʚʠʣʠʩʴ ʦʥʠ ʥʘ ʦʩʪʨʦʚʝ 

ɼʞʝʨʩʠ ʤʝʞʜʫ ʌʨʘʥʮʠʝʡ ʠ ɸʥʛʣʠʝʡ. 

ʀʤʝʥʥʦ ʪʘʤ ʥʘʯʘʣʦʩʴ ʨʘʟʚʝʜʝʥʠʝ ʧʦʨʦʜʳ, 

ʢʘʢ ʧʣʝʤʝʥʥʦʛʦ ʩʢʦʪʘ, ʠʩʧʦʣʴʟʫʷ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʥʦʨʤʘʥʜʩʢʦʛʦ ʠ 

ʙʨʠʪʘʥʩʢʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɼʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʩʢʨʝʱʠʚʘʥʠʡ, ʚ 1789 

ʛʦʜʫ ʟʘʧʨʝʪʠʣʠ ʟʘʚʦʟʠʪʴ ʥʘ ʦʩʪʨʦʚ ɼʞʝʨʩʠ 

ʢʘʢʠʭ-ʣʠʙʦ ʢʦʨʦʚ. ɺ ʧʣʝʤʝʥʥʫʶ ʢʥʠʛʫ 

ʧʦʨʦʜʘ ʙʳʣʘ ʟʘʥʝʩʝʥʘ ʚ 1866 ʛʦʜʫ, ʛʜʝ 

ʙʳʣʠ ʩʚʝʜʝʥʠʷ ʦ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ɼʞʝʨʩʝʡʩʢʘʷ ʧʦʨʦʜʘ ʜʦʣʛʦ ʩʦʭʨʘʥʷʣʘ ʩʚʦʶ 

ʯʠʩʪʦʢʨʦʚʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʟʘʧʨʝʪʦʤ ʚʣʘʩʪʝʡ 

ʥʘ ʵʢʩʧʦʨʪ ʧʣʝʤʝʥʥʦʛʦ ʩʢʦʪʘ. ɿʘ ʧʨʝʜʝʣʳ 

ʩʚʦʝʡ ʨʦʜʠʥʳ ʜʞʝʨʩʝʡʩʢʠʝ ʞʠʚʦʪʥʳʝ 

ʙʳʣʠ ʚʧʝʨʚʳʝ ʚʳʚʝʟʝʥʳ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ 19 

ʚʝʢʘ. ʀʟʥʘʯʘʣʴʥʦ ʧʦʨʦʜʫ ʟʘʚʝʟʣʠ ʚ ɸʥʛʣʠʶ 

ʠ ʉʐɸ. ɿʘʪʝʤ ʧʦʨʦʜʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ [1, 6]. 

ʇʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ɼʅʂ-

ʪʝʭʥʦʣʦʛʠʡ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ, 

ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʝʣʝʢʮʠʦʥʝʨʘ ʚ 

ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ 

ʩ ʠʟʫʯʝʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʧʘʨʘʪʠʧʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʀʟʫʯʝʥʠʝ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʧʣʝʤʝʥʥʳʭ ʢʘʯʝʩʪʚ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɼʅʂ-

ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚʦ 

ʚʩʝ ʚʨʝʤʝʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ [7, 11].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʠʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ 

ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 



92  

ɼʅʂ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʣʝʤʝʥʥʦʤ ʜʝʣʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʇʎʈ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʜʣʠʥ ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʛʝʥʘ 

ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʥʘ 

ʫʨʦʚʥʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʣʠʯʠʝ ʮʝʥʥʝʡʰʠʭ 

ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ [1, 8]. 

ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʛʝʥʘʤʠ-

ʢʘʥʜʠʜʘʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʴʶ ʢʦʨʦʚ, ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʘʣʣʝʣʠ ʛʝʥʦʚ ʣʝʧʪʠʥʘ 

(LEP) ʠ ʪʠʨʝʦʛʣʦʙʫʣʠʥʘ (TG5). ʃʝʧʪʠʥ ï 

ʵʪʦ ʛʦʨʤʦʥ, ʦʢʘʟʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʥʘ 

ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ, ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʙʘʣʘʥʩ 

ʵʥʝʨʛʠʠ, ʞʠʚʫʶ ʤʘʩʩʫ, ʧʦʢʘʟʘʪʝʣʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʊʠʨʝʦʛʣʦʙʫʣʠʥ ï  ʵʪʦ 

ʛʣʠʢʦʧʨʦʪʝʠʥ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ, ʦʢʘʟʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʥʘ 

ʣʠʧʠʜʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʛʝʥ 

ʪʠʨʝʦʛʣʦʙʫʣʠʥʘ ʩʚʷʟʘʥ ʩ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʴʶ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʤʦʣʦʢʘ [2, 3, 16]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ, ʚʳʷʚʣʝʥʠʝ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʦʚ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ 

LEP ʠ TG5 ʩ ʧʦʤʦʱʴʶ ɼʅʂ-ʜʠʘʛʥʦʩʪʠʢʠ ʫ 

ʢʦʨʦʚ ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ ʠ ʠʟʫʯʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʦʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʆʆʆ ʠʤʝʥʠ 

ʊʠʤʠʨʷʟʝʚʘ ɹʘʣʪʘʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ (ʩʝʣʦ ʅʦʨʤʘ). ɼʣʷ 

ʵʪʦʛʦ ʥʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʢʨʦʚʠ 

(ɼʅʂ) ʫ ʢʦʨʦʚ ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 87 ʛʦʣʦʚ. ʂʨʦʚʴ ʫ ʞʠʚʦʪʥʳʭ 

ʦʪʙʠʨʘʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ, ʩ ʧʦʤʦʱʴʶ 

ʚʘʢʫʫʤʥʳʭ ʧʨʦʙʠʨʦʢ ʩ 100ʤʄ ʕɼʊɸ. 

ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ, ʵʢʩʧʨʝʩʩ-ʦʮʝʥʢʫ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ, ʩʫʭʦʛʦ 

ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʦʩʪʘʪʢʘ 

(ʉʆʄʆ) ʠ ʧʣʦʪʥʦʩʪʠ ʚ ʦʜʥʦʡ ʧʨʦʙʝ 

ʩʚʝʞʝʛʦ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ï ʦʧʨʝʜʝʣʝʥʠʝ 

ʝʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ 

ʤʦʣʦʢʘ ʂʣʝʚʝʨ-2. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ 

ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, 

ʢʦʨʤʣʝʥʠʷ ʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʈʘʙʦʪʳ ʩ ɼʅʂ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çɺʅʀʀɿɾè. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ɼʅʂ) ʚʳʜʝʣʷʣʠ 

ʩʪʘʥʜʘʨʪʥʳʤ ʥʘʙʦʨʦʤ çɸʤʧʣʠʇʨʘʡʤ 

ɼʅʂ-ʩʦʨʙ-ɺè (ʈʦʩʩʠʷ) ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ 

ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɸʤʧʣʠʬʠʢʘʮʠʶ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʘ 

ʪʠʨʝʦʛʣʦʙʫʣʠʥʘ (TG5) ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʧʨʘʡʤʝʨʦʚ: 

TG5-F: 5ǋ-GGG-GAT-GAC-TAC-

GAG-TAT-GAC-TG-3ǋ,  

TG5-R: 5ǋ-GTG-AAA -ATC-TTG-

TGG-AGG-CTG-TA-3ǋ. 

ʠ ʜʣʷ ʪʝʪʨʘʧʨʘʡʤʝʨʥʦʡ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʘ ʣʝʧʪʠʥʘ 

(LEP): 

LEP-F1: 5ǋ-GAC-GAT-GTG-CCA-

CGT-GTG-GTT-TCT-TCT-GT-3ǋ,  

LEP-R1: 5ǋ-CGG-TTC-TAC-CTC-

GTC-TCC-CAG-TCC-CTC-C-3ǋ,  

LEP-F2: 5ǋ-TGT-CTT-ACG-TGG-

AGG-CTG-TGC-CCA-GCT-3ǋ,  

LEP-R2: 5ǋ-AGG-GTT-TTG-GTG-

TCA-TCC-TGG-ACC-TTT-CG-3ǋ, 

ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ 2 ʤʢʣ 

ɼʅʂ-ʦʙʨʘʟʮʘ, ʦʙʱʠʡ ʦʙʲʝʤ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ʚ ʦʜʥʦʡ ʧʨʦʙʠʨʢʝ ʩʦʩʪʘʚʣʷʣ 20 ʤʢʣ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʩʪʨʠʢʮʠʦʥʥʦʛʦ 

ʛʠʜʨʦʣʠʟʘ ʛʝʥʘ ʪʠʨʝʦʛʣʦʙʫʣʠʥʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʝʨʤʝʥʪ ʵʥʜʦʥʫʢʣʝʘʟʘ 

BstX2 I. ʇʨʦʙʳ ʨʘʩʱʝʧʣʷʣʠ ʩʦʛʣʘʩʥʦ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʪʦʢʦʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʉʤʝʩʴ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ (Binder, 

ɻʝʨʤʘʥʠʷ) ʥʘ 2 ʯʘʩʘ ʧʨʠ 37ęʉ. 

ɿʘʪʝʤ ʤʝʪʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 2-2,5 % ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ 

ʦʧʨʝʜʝʣʷʣʠ ʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ ʧʨʦʜʫʢʪʦʚ 

ʇʎʈ-ʇɼʈʌ-ʘʥʘʣʠʟʘ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʛʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʛʘʨʦʟʫ, ʪʨʠʩ-ʙʦʨʘʪʥʳʡ 

ʙʫʬʝʨ (TBE-ʙʫʬʝʨ), 10 %-ʥʳʡ ʙʨʦʤʠʩʪʳʡ 

ʵʪʠʜʠʡ 5ʤʢʣ. ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʝʜʝʥ ʧʨʠ 

200ʤɸ, 150ɺ, 20ɺʪ (ʕʣʴʬ-8, ɼʅʂ-

ʊʝʭʥʦʣʦʛʠʷ, ʈʦʩʩʠʷ). ʈʝʟʫʣʴʪʘʪʳ 
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ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʚʠʜʝʦʜʦʢʫʤʝʥʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ GelDoc 

(BioRad, ʉʐɸ). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʤʧʣʠʬʠʢʘʮʠʠ ɼʅʂ 

ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ ʢʦʨʦʚ ʜʞʝʨʩʝʡʩʢʦʡ 

ʧʦʨʦʜʳ ʚ ʪʝʪʨʘʧʨʘʡʤʝʨʥʦʡ ʇʎʈ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʦʚ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ ʛʝʥʘ LEP 

ʜʣʠʥʦʡ 239 ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ, ʪʘʢʞʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʜʚʘ ʘʣʣʝʣʷ ʣʝʧʪʠʥʘ ï ʉ ʠ ʊ ʠ ʪʨʠ 

ʛʝʥʦʪʠʧʘ ï LEPʊʊ, LEPCT ʠ LEPʉʉ. 

ɻʦʤʦʟʠʛʦʪʥʦʤʫ ʛʝʥʦʪʠʧʫ ʊʊ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

239/131 ʧ.ʥ., ʛʝʪʝʨʦʟʠʛʦʪʥʦʤʫ ʛʝʥʦʪʠʧʫ CT 

ï 239/164/131 ʧ.ʥ., ʛʦʤʦʟʠʛʦʪʥʦʤʫ 

ʛʝʥʦʪʠʧʫ ʉʉ ï 239/164 ʧ.ʥ. (ʈʠʩʫʥʦʢ 1).

 

 

ʈʠʩʫʥʦʢ 1 ï  ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ-ʇɼʈʌ ʛʝʥʘ LEP ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʧʨʘʡʤʝʨʘʤʠ 

F1, R1, F2, R2. ʆʙʦʟʥʘʯʝʥʠʷ: ʄ ï ɼʅʂ-ʤʘʨʢʝʨʳ 100 bp + 50 bp; 1, 4 ï ʛʝʥʦʪʠʧ CT 

(239/164/131 ʧ.ʥ.); 2, 3 ï ʛʝʥʦʪʠʧ ʉʉ (239/164 ʧ.ʥ); 5, 6 ï ʛʝʥʦʪʠʧ ʊʊ (239/131 ʧ.ʥ.) 

 

ʀʟ 87 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ 

ʛʝʥʫ LEP, 19 ʢʦʨʦʚ ʦʢʘʟʘʣʠʩʴ ʥʦʩʠʪʝʣʷʤʠ 

ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ʊʊ, 36 ʢʦʨʦʚ 

ʠʤʝʣʠ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ CT, 32 

ʢʦʨʦʚʳ ï ʛʦʤʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ ʉʉ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʦʤʦʟʠʛʦʪʥʦʛʦ 

ʛʝʥʦʪʠʧʘ ʊʊ ʩʦʩʪʘʚʠʣʘ 21,8%, 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ CT ï 41,4 %, 

ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ʉʉ ï 36,8 %. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʷ ʊ ï 0,45, 

ʘʣʣʝʣʷ ʉ ï 0,55. ʇʨʦʚʝʜʝʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʛʝʥʘ ʣʝʧʪʠʥʘ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

87 ʢʦʨʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʆʆʆ ʠʤʝʥʠ 

ʊʠʤʠʨʷʟʝʚʘ ɹʘʣʪʘʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʢʦʨʦʚʳ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ LEPTT 

ʠʤʝʶʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʜʦʡ - ʚ ʩʨʝʜʥʝʤ 

6976,3 ʢʛ ʤʦʣʦʢʘ. ʂʦʨʦʚʳ ʩ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ LEPCʊ ʠʤʝʶʪ 

ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʜʦʡ ʚ ʩʨʝʜʥʝʤ 6745 ʢʛ, ʘ ʫ 

ʢʦʨʦʚ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ LEPʉC 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʤʝʥʴʰʠʡ ʫʜʦʡ - 6462,8 ʢʛ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ LEPTT ï 

7,28 %; ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʛʨʫʧʧʘ ʢʦʨʦʚ ʩ 

ʛʝʥʦʪʠʧʦʤ LEPʉʊ ï 6,08%; ʥʘʠʤʝʥʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ ʩ 

ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ LEPCC ï 5,46%.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

ʦʢʘʟʘʣʦʩʴ ʩʣʝʜʫʶʱʠʤ: ʢʦʨʦʚʳ ʩ 

ʛʝʥʦʪʠʧʦʤ LEPTT ï 3,82%, ʩ ʛʝʥʦʪʠʧʦʤ 

LEPCC ï 3,98% ʠ ʩ ʛʝʥʦʪʠʧʦʤ LEPCT ï 

3,95% (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʛʝʥʫ LEP 

ɻʝʥʦʪʠʧ 

LEP 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ 

ʋʜʦʡ, ʢʛ ɾʠʨ, % ɹʝʣʦʢ, % ʄʘʩʩʦʚʘʷ 

ʜʦʣʷ ʞʠʨʘ, ʢʛ 

ʄʘʩʩʦʚʘʷ 

ʜʦʣʷ ʙʝʣʢʘ, ʢʛ 

TT (n=19) 6976,3+1083,04 7,28+0,86 3,82+0,40 507,87+9,31 266,49+4,33 

CT (n=36) 6745+1085,07 6,08+0,94 3,98+0,49 410,1+10,2 268,45+5,32 

CC (n=32) 6462,8+1021,68 5,46+0,86 3,95+0,39 352,87+8,79 255,28+3,98 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʦʚʳ ʩ 

ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ ʣʝʧʪʠʥʘ LEPTT 

ʠʤʝʶʪ ʣʫʯʰʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʯʝʤ ʢʦʨʦʚʳ ʩ 

ʛʝʥʦʪʠʧʦʤ LEPCC. ʀʭ ʩʨʝʜʥʠʡ ʫʜʦʡ 

ʩʦʩʪʘʚʣʷʝʪ 6976,3 ʢʛ, ʯʪʦ ʥʘ 513,5 ʢʛ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ LEPCC. 

ʂʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʦʤ LEPTT ʪʘʢʞʝ ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʫʶ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʴ ï 7,28 % ʠ 

ʧʨʠ ʩʨʝʜʥʝʤ ʫʜʦʝ ʚ 6976,3 ʢʛ ʚʳʜʘʶʪ 

507,87 ʢʛ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʤʘʩʩʦʚʘʷ ʜʦʣʷ 

ʞʠʨʘ ʥʘ 155 ʢʛ ʙʦʣʴʰʝ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʢʦʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʤʧʣʠʬʠʢʘʮʠʠ ɼʅʂ 

ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ ʢʦʨʦʚ ʜʞʝʨʩʝʡʩʢʦʡ 

ʧʦʨʦʜʳ ʩ ʧʘʨʦʡ ʧʨʘʡʤʝʨʦʚ TG5-F: 5ǋ-GGG-

GAT-GAC-TAC-GAG-TAT-GAC-TG-3ǋ ʠ 

TG5-R: 5ǋ-GTG-AAA -ATC-TTG-TGG-

AGG-CTG-TA-3ǋ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ ʛʝʥʘ TG5 

ʜʣʠʥʦʡ 548 ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ. ʇʦʩʣʝ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʩʪʨʠʢʮʠʦʥʥʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʬʝʨʤʝʥʪʦʤ 

BstX2I ʠ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʬʨʘʛʤʝʥʪʦʚ ʚ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ ʛʝʥʝ TG5 

ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʦʚ ʚʳʷʚʣʝʥʦ ʜʚʘ ʘʣʣʝʣʷ ʉ 

ʠ ʊ ʠ ʪʨʠ ʛʝʥʦʪʠʧʘ TG5ʊʊ, TG5ʉʊ, TG5ʉʉ.  

ɻʦʤʦʟʠʛʦʪʥʦʤʫ ʛʝʥʦʪʠʧʫ ʊʊ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʨʘʛʤʝʥʪʳ 473/75 ʧ.ʥ., 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʤʫ ʛʝʥʦʪʠʧʫ ʉʊ ï 

473/295/178/75 ʧ.ʥ., ʛʦʤʦʟʠʛʦʪʥʦʤʫ 

ʛʝʥʦʪʠʧʫ ʉʉ ï 295/178/75 ʧ.ʥ. (ʈʠʩʫʥʦʢ 1). 

 

 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ-ʇɼʈʌ ʛʝʥʘ TG5 ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʧʨʘʡʤʝʨʘʤʠ 

TG5-F, TG5-R ʠ ʵʥʜʦʥʫʢʣʝʘʟʥʳʤ ʨʘʩʱʝʧʣʝʥʠʝʤ ʬʝʨʤʝʥʪʦʤ BstX2 I. ʆʙʦʟʥʘʯʝʥʠʷ: ʄ ï ɼʅʂ-

ʤʘʨʢʝʨʳ 100 bp + 50 bp; 1 ï ʛʝʥʦʪʠʧ ʊʊ (473/75 ʧ.ʥ); 2, 3, 6, 8 ï ʛʝʥʦʪʠʧ ʉʉ (295/178/75 ʧ.ʥ); 

4, 5, 7 ï ʛʝʥʦʪʠʧ ʉʊ (473/295/178/75 ʧ.ʥ.) 

 

ʀʟ 87 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ 

ʛʝʥʫ TG5, 15 ʢʦʨʦʚ ʦʢʘʟʘʣʠʩʴ ʥʦʩʠʪʝʣʷʤʠ 

ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ʊʊ, 46 ʢʦʨʦʚ 

ʠʤʝʣʠ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ ʉʊ, 26 

ʢʦʨʦʚ ï ʛʦʤʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ ʉʉ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʦʤʦʟʠʛʦʪʥʦʛʦ 

ʛʝʥʦʪʠʧʘ ʊʊ ʩʦʩʪʘʚʠʣʘ 17,24 %, 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ʉʊ ï 52,87 %, 

ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ʉʉ ï 29,89 %. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʷ ʊ ï 0,46, 

ʘʣʣʝʣʷ ʉ ï 0,54. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ʪʠʨʝʦʛʣʦʙʫʣʠʥʘ ʥʘ 

ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʧʫʪʝʤ ʘʥʘʣʠʟʘ 87 ʢʦʨʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ 

ʆʆʆ ʠʤʝʥʠ ʊʠʤʠʨʷʟʝʚʘ ɹʘʣʪʘʩʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɹʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʫʜʦʡ ʙʳʣ ʫ 

ʢʦʨʦʚ ʩ ʞʝʣʘʪʝʣʴʥʳʤ ʛʦʤʦʟʠʛʦʪʥʳʤ 

ʛʝʥʦʪʠʧʦʤ TG5TT - ʚ ʩʨʝʜʥʝʤ 6944,67 ʢʛ 

ʤʦʣʦʢʘ, ʫ ʢʦʨʦʚ ʩ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ 

ʛʝʥʦʪʠʧʦʤ TG5ʉT - 6707,61 ʢʛ, ʘ ʫ ʢʦʨʦʚ ʩ 

ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ TG5CC - 

ʥʘʠʤʝʥʴʰʠʡ ʫʜʦʡ ï 6517,69 ʢʛ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ TG5TT ï 

6,63 %; ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʛʨʫʧʧʘ ʢʦʨʦʚ ʩ 

ʛʝʥʦʪʠʧʦʤ TG5CT ï 6,19 %; ʥʘʠʤʝʥʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ ʩ 

ʛʝʥʦʪʠʧʦʤ TG5CC ï 5,68 % (ʊʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʛʝʥʫ TG5 

ɻʝʥʦʪʠʧ 

TG5 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ 

ʋʜʦʡ, ʢʛ ɾʠʨ, % ɹʝʣʦʢ, % ʄʘʩʩʦʚʘʷ 

ʜʦʣʷ ʞʠʨʘ, ʢʛ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʙʝʣʢʘ, ʢʛ 

TT (n=15) 6944,67+1068,09 6,63+1,04 3,9+0,29 460,4+11,11 270,84+3,10 

CT (n=46) 6707,61+1105,99 6,19+1,18 3,95+0,41 415,2+13,05 264,95+4,53 

CC (n=26) 6517,69+1028,00 5,68+0,90 3,93+0,54 370,2+9,25 256,15+5,55 

 

ɸʥʘʣʠʟ ʪʨʝʭ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʝʩʪʴ ʩʚʷʟʴ 

ʤʝʞʜʫ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʘʢʪʘʮʠʠ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ TG5 ʥʘ ʣʘʢʪʘʮʠʶ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʩ ʛʝʥʦʪʠʧʦʤ 

TG5TT ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 305 ʜʥʝʡ 

ʣʘʢʪʘʮʠʠ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʩ 

ʛʝʥʦʪʠʧʦʤ TG5CC - ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʣʘ 

426,98 ʢʛ. ʂʦʨʦʚʳ, ʦʙʣʘʜʘʶʱʠʝ ʛʝʥʦʪʠʧʦʤ 

TT, ʦʧʝʨʝʞʘʣʠ ʩʚʦʠʭ ʩʦʙʨʘʪʴʝʚ ʩ 

ʛʝʥʦʪʠʧʦʤ CC ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ ʥʘ 0,95% ʠ ʧʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ 

- 90,2 ʢʛ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʜʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʩʦʯʝʪʘʥʠʝʤ 

ʛʝʥʦʪʠʧʦʚ, ʧʦʵʪʦʤʫ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥ 

ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʩʦʯʝʪʘʥʠʡ ʛʝʥʦʪʠʧʦʚ ʛʝʥʦʚ LEP ʠ TG5 ʚ 

ʢʦʤʧʣʝʢʩʥʦʤ ʚʘʨʠʘʥʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʘʣʠʟʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʛʝʥʦʪʠʧʦʚ ʩʨʝʜʠ 87 ʢʦʨʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 9 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʦʚ. 

 

ʊʘʙʣʠʮʘ 3 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʦʚ 

ʛʝʥʦʚ LEP ʠ TG5 

ɻʝʥʦʪʠʧ 

ʂʦʣʠʯʝʩʪʚʦ ʇʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ɻʦʣʦʚ % ʋʜʦʡ, ʢʛ ɾʠʨ, % ɹʝʣʦʢ, % 
ʄʘʩʩʦʚʘʷ 

ʜʦʣʷ ʞʠʨʘ, ʢʛ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʙʝʣʢʘ, ʢʛ 

LEPCCTG5CC 12 13,8 6624,17+944,46 5,17+0,80 3,93+0,41 342,47+7,56 260,33+3,87 

LEPCCTG5CT 14 16,1 6119,29+790,00 5,36+0,56 3,98+0,37 327,99+4,42 243,55+2,92 

LEPCCTG5TT 6 6,9 6941,67+1330,47 6,3+1,04 3,92+0,36 437,33+13,84 272,11+4,79 

LEPCTTG5CC 10 11,5 6496+1080,65 5,92+0,73 3,79+1,41 384,56+7,89 246,2+15,24 

LEPCTTG5CT 19 21,8 6788,95+837,04 6,02+0,84 3,95+0,29 408,69+7,03 268,16+2,43 

LEPCTTG5TT 7 8 6981,43+958,17 6,49+0,77 3,89+0,20 453,09+7,38 271,58+1,92 

LEPTTTG5CC 4 4,7 6252,5+1080,77 6,65+0,32 4,28+0,13 415,79+3,46 267,61+1,41 

LEPTTTG5CT 13 14,9 7222,31+1061,92 7,34+0,90 3,68+0,37 530,12+9,56 265,78+3,93 

LEPTTTG5TT 2 2,3 6825+115,00 8,15+0,25 3,75+0,25 556,24+0,29 255,94+0,29 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɼʅʂ 

ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʨʦʚʳ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʥʦʪʠʧʦʤ LEPTTTG5CT 

ʦʙʣʘʜʘʶʪ ʥʘʠʚʳʩʰʠʤ ʫʜʦʝʤ ï 7222,31 ʢʛ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʧʣʦʭʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʩʦʩʪʘʚʣʷʝʪ 

7,34 %, ʘ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ - ʚ ʩʨʝʜʥʝʤ 

530,12 ʢʛ. ʀʟ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʨʦʚ 

ʚʩʝʛʦ 14,9 %, ʚʣʘʜʝʶʪ ʪʘʢʦʚʳʤ 

ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʥʦʪʠʧʦʤ. ʂʦʨʦʚʳ ʩ 

ʛʝʥʦʪʠʧʦʤ LEPTTTG5TT ʠʤʝʶʪ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʫʜʦʷ ï 6825 ʢʛ., ʠ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ï 8,15% ʠ 

ʥʘʠʚʳʩʰʫʶ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʞʠʨʘ 556,24 

ʢʛ, ʦʜʥʘʢʦ ʪʘʢʠʭ ʢʦʨʦʚ 2,3%. ɹʦʣʴʰʠʥʩʪʚʦ 

ʢʦʨʦʚ ʦʙʣʘʜʘʶʪ ʛʝʥʦʪʠʧʦʤ LEPʉTTG5ʉT, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʊʘʙʣʠʮʘ 

3).  

ɿʘʢʣʶʯʝʥʠʝ. ʄʦʣʦʯʥʦʤʫ 

ʩʢʦʪʦʚʦʜʩʪʚʫ, ʢʦʪʦʨʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʘʢʪʠʚʥʦ ʧʦʤʦʛʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ ʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʤʫ ʩʪʘʙʠʣʴʥʳʝ ʪʝʤʧʳ 

ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʫʯʘʩʪʚʫʶʱʝʤʫ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ - 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʦʙʨʝʪʘʪʴ ʢʦʨʦʚ 

ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ, ʞʠʚʦʪʥʳʭ ʩ 



96  

ʢʦʤʧʣʝʢʩʥʳʤ ʛʝʥʦʪʠʧʦʤ LEPTTTG5TT, 

ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ ʫʜʦʝʤ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʥʘʠʚʳʩʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʠ ʝʛʦ ʤʘʩʩʦʚʦʡ ʜʦʣʠ. 

ɾʠʚʦʪʥʳʝ ʙʫʜʫʪ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ, 

ʙʠʟʥʝʩ ʙʫʜʝʪ ʨʝʥʪʘʙʝʣʴʥʳʤ ʣʝʛʢʠʤ ʠ 

ʚʳʛʦʜʥʳʤ. ɸ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʩʧʝʭʘ ʚ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʢʦʪʦʨʘʷ ʧʦ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ï 

ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɼʅʂ ʪʝʭʥʦʣʦʛʠʠ 

ʩ ʮʝʣʴʶ ʥʘʢʦʧʣʝʥʠʷ ʚ ʩʪʘʜʘʭ ʞʠʚʦʪʥʳʭ, 

ʠʤʝʶʱʠʭ ʞʝʣʘʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ 

ʛʝʥʦʪʠʧʳ. 
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ɿʘʨʫʙʝʞʥʦʚʘ ɼ.ɺ.  

ʈʝʟʶʤʝ 

 

ʄʦʣʦʯʥʦʤʫ ʩʢʦʪʦʚʦʜʩʪʚʫ, ʢʦʪʦʨʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʧʦʤʦʛʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ 

ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʤʫ ʩʪʘʙʠʣʴʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʫʯʘʩʪʚʫʶʱʝʤʫ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ - 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʦʙʨʝʪʘʪʴ ʢʦʨʦʚ ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ, ʞʠʚʦʪʥʳʭ ʩ ʢʦʤʧʣʝʢʩʥʳʤ 

ʛʝʥʦʪʠʧʦʤ LEPTTTG5TT, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ ʫʜʦʝʤ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʥʘʠʚʳʩʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʠ ʝʛʦ ʤʘʩʩʦʚʦʡ ʜʦʣʠ. ɾʠʚʦʪʥʳʝ ʙʫʜʫʪ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ, 

ʙʠʟʥʝʩ ʙʫʜʝʪ ʨʝʥʪʘʙʝʣʴʥʳʤ ʣʝʛʢʠʤ ʠ ʚʳʛʦʜʥʳʤ. ɸ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʩʧʝʭʘ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʝ, ʢʦʪʦʨʘʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ï ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɼʅʂ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʮʝʣʴʶ ʥʘʢʦʧʣʝʥʠʷ ʚ ʩʪʘʜʘʭ 

ʞʠʚʦʪʥʳʭ, ʠʤʝʶʱʠʭ ʞʝʣʘʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʥʦʪʠʧʳ. 

 

THE STUDY OF POLYMORPHISM OF LIPID METABOLISM GENES AND FATTY MILK 

CONTENT OF THE JERSEY COW BREED ON THE EXAMPLE OF TIMIRYAZEV LLC 

 

Zinnatov F.F., Akhmetov T.M., Tyulkin S.V., Yakupov T.R., Zinnatova F.F., Nikolaeva K.Yu., 

Zarubezhnova D.V. 

Summary 

 

Dairy cattle breeding, which has been actively assisted by the state in recent years and 

demonstrating stable growth rates of milk production, participating in the formation of the country's 

national food security system, is recommended to purchase Jersey cows, animals with the complex 

LEPTTTG5TT genotype, with high milk yield, demonstrating the highest results in fat content and 

its mass fraction. Animals will make a profit, the business will be profitable, easy and profitable. 

And to achieve success in breeding work, which for the most part depends on the accuracy of 

determining the breeding value of animals, it is necessary to use DNA technologies in order to 

accumulate in herds of animals with desirable complex genotypes. 
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ʆʩʥʦʚʥʦʡ ʚʦʧʨʦʩ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ, ʠ ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʦʠʪ 

ʨʝʰʠʪʴ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ɸʇʂ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʚʘʣʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʦʜʥʦʛʦ ʠʟ ʛʣʘʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʦʚ, 

ʫʛʣʝʚʦʜʦʚ, ʢʘʣʴʮʠʷ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʙʝʣʢʘ. ʀ ʩʝʛʦʜʥʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʩʚʷʟʠ ʩ ʦʙʱʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ 

ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʧʝʨʝʜ ʩʢʦʪʦʚʦʜʯʝʩʢʠʤʠ ʭʦʟʷʡʩʪʚʘʤʠ 

ʩʪʨʘʥʳ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʩʝʣʝʢʮʠʷ ʠ ʩʦʟʜʘʥʠʝ 

ʰʠʨʦʢʦʡ ʧʣʝʤʝʥʥʦʡ ʙʘʟʳ. ʈʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʣʦʢʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʫʯʰʝʛʦ 

ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ. ʂ ʧʨʠʤʝʨʫ, 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʧʦʨʦʜʳ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʪʘʢʦʡ ʢʘʢ ʜʞʝʨʩʝʡʩʢʘʷ [2, 4, 8]. 

ɼʞʝʨʩʝʡʩʢʘʷ ʧʦʨʦʜʘ ʷʚʣʷʝʪʩʷ 

ʣʫʯʰʠʤ ʞʠʨʥʦ- ʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʳʤ ʚʠʜʦʤ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʕʪʦ ʞʠʚʦʪʥʳʝ ʩ 

ʢʦʤʧʘʢʪʥʳʤ ʪʝʣʦʩʣʦʞʝʥʠʝʤ, 

ʚʳʨʘʙʘʪʳʚʘʶʱʠʝ ʤʦʣʦʢʦ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. ʋʜʦʡ ʚ ʛʦʜ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʚ 

ʩʨʝʜʥʝʤ ʜʦ 5 ʪʦʥʥ ʤʦʣʦʢʘ. ʇʨʠ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʨʘʮʠʦʥʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ, ʥʝʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʜʘʚʘʪʴ ʙʦʣʝʝ 10 000 ʣʠʪʨʦʚ. ʉʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʞʠʨʥʦʩʪʠ ð ʥʝ ʤʝʥʝʝ 5 %, 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʦʣʦʢʝ ʙʝʣʢʘ ï 4 % ʠ ʚʳʰʝ. 

ɺʝʩ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 650 ʢʛ ï ʫ 

ʙʳʢʦʚ ʠ 400 ʢʛ ï ʫ ʢʦʨʦʚ. ʄʦʣʦʢʦ ʷʚʣʷʝʪʩʷ 

ʩʳʨʦʧʨʠʛʦʜʥʳʤ, ʧʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʛʠʦʥʦʚ ʩʦʜʝʨʞʘʪ ʩʢʦʪ ʵʪʦʡ 

ʧʦʨʦʜʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʦʣʦʢʘ, ʢʦʪʦʨʦʝ 

ʧʦʡʜʝʪ ʥʘ ʩʳʨʦʜʝʣʠʝ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʆʆʆ ʠʤʝʥʠ 

ʊʠʤʠʨʷʟʝʚʘ ɹʘʣʪʘʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʆʥʠ ʧʨʠʦʙʨʝʣʠ 

ʩʝʙʝ ʵʪʠʭ ʢʦʨʦʚ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ, ʢʦʪʦʨʦʝ 

ʩʦʩʪʘʚʣʷʝʪ ʜʦ 6 %, ʘ ʪʘʢʞʝ ʥʘ ʜʦʩʪʘʪʦʯʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʙʝʣʢʘ ʠ ʢʘʣʴʮʠʷ, ʯʪʦ 

ʥʝʤʘʣʦʚʘʞʥʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʳʨʘ. 

ɺʳʩʦʢʘʷ ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʢʦʨʦʚ ʜʘʥʥʦʡ ʧʦʨʦʜʳ 

ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʩʘʤʳʤʠ ʚʢʫʩʥʳʤʠ ʩʳʨʳ, 

ʤʘʩʣʦ, ʩʣʠʚʢʠ ʠ ʩʤʝʪʘʥʫ. ʉʝʛʦʜʥʷ ʧʦʨʦʜʘ 

ʩʣʘʚʠʪʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, ʚ ʜʨʫʛʠʭ 

ʞʝ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ, ʠ ʪʦ ʥʘ ʯʘʩʪʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʚʦʜʘʭ [4, 5]. 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʢʘʯʝʩʪʚʘ ʢʦʨʤʣʝʥʠʷ, ʥʦ ʠ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʤʘ. ʀʤʝʥʥʦ ʛʝʥʦʪʠʧ 

ʦʧʨʝʜʝʣʷʝʪ ʧʣʝʤʝʥʥʳʝ ʢʘʯʝʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʚ. ʇʦʚʳʰʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʟʥʘʥʠʷ 

ʛʝʥʦʪʠʧʘ ʠ ʝʛʦ ʪʦʯʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʦʮʝʥʢʠ. 

ʋʩʧʝʭ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʣʫʯʰʠʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʧʣʝʤʝʥʥʳʝ 

ʢʘʯʝʩʪʚʘ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ. ʇʨʦʙʣʝʤʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ 

ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚ ʧʣʝʤʝʥʥʦʤ 

ʜʝʣʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʙʦʨ ʞʠʚʦʪʥʳʭ ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʪʫʩʘ 

ʭʦʟʷʡʩʪʚʘ, ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʧʣʝʤʝʥʥʳʭ ʢʘʯʝʩʪʚ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 

ʪʝʤʦʡ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ [2, 8]. 

ɺʝʜʝʥʠʝ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʥʘ 

ʫʨʦʚʥʝ ɼʅʂ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ. 

ʀʟʤʝʥʝʥʠʷ ʦʙʣʘʩʪʠ ʵʢʟʦʥʦʚ ʛʝʥʦʚ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʤʦʜʠʬʠʢʘʮʠʷʤ ʚ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʤ ʩʦʩʪʘʚʝ ʙʝʣʢʘ, ʩʧʦʩʦʙʥʳ 

ʠʟʤʝʥʷʪʴ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʡ ʙʝʣʦʢ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʦʣʠʤʦʨʬʥʳʝ ʬʨʘʛʤʝʥʪʳ 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩʣʫʞʘʪ ʚʘʞʥʳʤʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ. ʆʥʠ ʦʙʣʘʜʘʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦ 

ʧʦʣʝʟʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʨʝʛʫʣʠʨʫʝʤʳʤʠ 

ʢʦʤʧʣʝʢʩʦʤ ʛʝʥʦʚ. ɺ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ɼʅʂ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʝʥʘʤʠ ʙʝʣʢʘ ʢʘʧʧʘ-ʢʘʟʝʠʥʘ CSN3 ʠ ʙʝʪʘ-

ʣʘʢʪʦʛʣʦʙʫʣʠʥʘ BLG. ɻʝʥ ʢʘʧʧʘ-ʢʘʟʝʠʥʘ 

ʦʪʚʝʯʘʝʪ ʟʘ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ ʠ ʚ ʪʦʞʝ 

ʚʨʝʤʷ ʘʣʣʝʣʴ B ʜʘʥʥʦʛʦ ʛʝʥʘ (CSN3Bɺ) 

ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. ɻʝʥ ʙʝʪʘ-

ʣʘʢʪʦʛʣʦʙʫʣʠʥʘ ʪʦʞʝ ʦʪʚʝʯʘʝʪ ʟʘ 

ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʴ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʤʦʣʦʢʘ [5,6].    

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʧʦʧʫʣʷʮʠʡ ʢʦʨʦʚ ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ ʛʝʥʘʤ 

ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʤʦʣʦʯʥʦʛʦ 

ʙʝʣʢʘ (CSN3 ʠ BLG) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇʎʈ-

ʇɼʈʌ ʘʥʘʣʠʟʘ ʠ ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʘʣʣʝʣʴʥʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʛʝʥʦʪʠʧʦʚ ʙʝʣʢʦʚ ʤʦʣʦʢʘ 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ 87 ʛʦʣʦʚ ʢʦʨʦʚ 

ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ 

ʆʆʆ ʠʤʝʥʠ ʊʠʤʠʨʷʟʝʚʘ ɹʘʣʪʘʩʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʂʨʦʚʴ ʫ 

ʢʦʨʦʚ ʦʪʙʠʨʘʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʦʜʥʦʨʘʟʦʚʳʭ ʠʛʣ ʠ ʚʘʢʫʫʤʥʳʭ 

ʧʨʦʙʠʨʦʢ ʩ 100ʤʄ ʕɼʊɸ. ʇʨʠ ʧʦʤʦʱʠ 

ʘʥʘʣʠʟʘʪʦʨʘ ʤʦʣʦʢʘ ʂʣʝʚʝʨ-2 ʧʨʦʚʦʜʠʣʠ 

ʦʮʝʥʢʫ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ, 

ʙʝʣʢʘ ʠ ʧʣʦʪʥʦʩʪʠ ʚ ʢʘʞʜʦʡ ʧʨʦʙʝ ʩʚʝʞʝʛʦ 

ʤʦʣʦʢʘ. ʀʩʩʣʝʜʫʝʤʳʝ ʞʠʚʦʪʥʳʝ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ 

ʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ʅʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʚʳʜʝʣʷʣʠ 

ʩʪʘʥʜʘʨʪʥʳʤ ʥʘʙʦʨʦʤ çɸʤʧʣʠʇʨʘʡʤ 

ɼʅʂ-ʩʦʨʙ-ɺè (ʈʦʩʩʠʷ). ɸʤʧʣʠʬʠʢʘʮʠʶ 

ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʇʎʈ-ʩʤʝʩʠ: 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ, ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ 

Taq-ʧʦʣʠʤʝʨʘʟʳ, ʩʤʝʩʴ 

ʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʪʨʠʬʦʩʬʘʪʦʚ, ʧʨʘʡʤʝʨʳ, 

Taq-ʧʦʣʠʤʝʨʘʟʘ ʠ ʚʳʜʝʣʝʥʥʳʡ ɼʅʂ-

ʦʙʨʘʟʝʮ.  

ʊʝʩʪʠʨʦʚʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʧʦ ʛʝʥʫ ʢʘʧʧʘ-ʢʘʟʝʠʥʘ ʩʧʦʩʦʙʦʤ 

ʇʎʈ-ʇɼʈʌ. ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʥʘ ʯʝʪʳʨʸʭ 

ʢʘʥʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʪʝʨʤʦʩʪʘʪʝ 

ʜʣʷ ʇʎʈ çʊʝʨʮʠʢè (ʈʦʩʩʠʷ) ʠ ʥʘ ɼʅʂ-

ʘʤʧʣʠʬʠʢʘʪʦʨʝ DNA Engine ʈʊʉ (ʉʐɸ) ʚ 

ʦʙʲʸʤʝ 20 ʤʢʣ, ʩ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʤʠ 

ʧʨʘʡʤʝʨʘʤʠ: 

JK5: 5/ -ʊʉɸ ʊʊʊ ɸʊG GCC ATT 

CCA CCA AAG-3 / (24 ʥ.)  
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JK3: 5/ -GCC CAT TTC GCC TTC 

TCT GTA ACA GA-3 / (26 ʥ.), 

ʧʨʝʜʣʦʞʝʥʥʳʭ Medrano J.F., Aguilar-

Cordova E. ʚ 1990 ʛ., ʘʤʧʣʠʬʠʮʠʨʦʚʘʣʩʷ 

ʮʝʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʜʣʠʥʦʡ 350 bp. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʇɼʈʌ-ʘʥʘʣʠʟʘ CSN3-ʛʝʥʘ 20 

ʤʢʣ ʇʎʈ-ʧʨʦʙʳ ʦʙʨʘʙʘʪʳʚʘʣʠ 5 ʝʜ. 

ʵʥʜʦʥʫʢʣʝʘʟʳ ʨʝʩʪʨʠʢʮʠʠ Hinf I ʚ 

1Ĭʙʫʬʝʨʝ çʆè ʬʠʨʤʳ ʉʠʙʕʥʟʠʤ (ʈʦʩʩʠʷ) 

ʠʣʠ 10 ʝʜ. ʵʥʜʦʥʫʢʣʝʘʟʳ ʨʝʩʪʨʠʢʮʠʠ 

HindIII ʚ 1Ĭʙʫʬʝʨʝ çOè ʬʠʨʤʳ ʉʠʙʕʥʟʠʤ 

(ʈʦʩʩʠʷ) ʧʨʠ 37 0ʉ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ ʛʝʥʫ ʙʝʪʘ-

ʣʘʢʪʦʛʣʦʙʫʣʠʥʘ ʩʧʦʩʦʙʦʤ ʇʎʈ-ʇɼʈʌ 

ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʣʝʜʫʶʱʝʤ ʚʘʨʠʘʥʪʝ: 

ʘʤʧʣʠʬʠʢʘʮʠʶ ʩ 2 ʤʢʣ ɼʅʂ-ʦʙʨʘʟʮʘ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʯʝʪʳʨʸʭ ʢʘʥʘʣʴʥʦʤ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʪʝʨʤʦʩʪʘʪʝ ʜʣʷ ʇʎʈ 

çʊʝʨʮʠʢè (ʈʦʩʩʠʷ) ʠ ʥʘ 

ɼʅʂʘʤʧʣʠʬʠʢʘʪʦʨʝ DNA Engine ʈʊʉ 

(ʉʐɸ), ʛʜʝ ʦʙʱʠʡ ʦʙʲʝʤ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ʚ ʦʜʥʦʡ ʧʨʦʙʠʨʢʝ ʩʦʩʪʘʚʣʷʣ 20 ʤʢʣ. 

ʩ ʜʚʫʤʷ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʤʠ ʧʨʘʡʤʝʨʘʤʠ: 

BLGP3: 5/-GTC CTT GTG CTG 

GAC ACC GAC TAC A-3/(25 ʥ.)  

BLGP4: 5/-CAG GAC ACC GGC 

TCC CGG TAT ATG A-3/(25 ʥ.), 

ʧʨʝʜʣʦʞʝʥʥʳʭ Medrano J.F., Aguilar-

Cordova E. ʚ 1990 ʛ., ʘʤʧʣʠʬʠʮʠʨʦʚʘʣʩʷ 

ʮʝʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʜʣʠʥʦʡ 262 bp. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʇɼʈʌ-ʘʥʘʣʠʟʘ BLG-ʛʝʥʘ 20 

ʤʢʣ ʇʎʈ ʧʨʦʙʳ ʦʙʨʘʙʘʪʳʚʘʣʠ 5 ʝʜ. 

ʵʥʜʦʥʫʢʣʝʘʟʳ ʨʝʩʪʨʠʢʮʠʠ HaeIII ʚ 

1Ĭʙʫʬʝʨʝ çGè ʬʠʨʤʳ ʉʠʙʕʥʟʠʤ (ʈʦʩʩʠʷ) 

ʧʨʠ 37 0ʉ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ. 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ ʧʨʦʜʫʢʪʦʚ ʇʎʈ-

ʇɼʈʌ-ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 2-2,5% 

ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʛʘʨʦʟʫ, 

ʪʨʠʩ-ʙʦʨʘʪʥʳʡ ʙʫʬʝʨ (TBE-ʙʫʬʝʨ), 10%-

ʥʳʡ ʙʨʦʤʠʩʪʳʡ ʵʪʠʜʠʡ 5 ʤʢʣ. 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʝʜʝʥ ʧʨʠ 200ʤɸ, 150ɺ, 

20ɺʪ (ʕʣʴʬ-8, ɼʅʂ-ʊʝʭʥʦʣʦʛʠʷ, ʈʦʩʩʠʷ). 

ʉ ʧʦʤʦʱʴʶ ʚʠʜʝʦʜʦʢʫʤʝʥʪʠʨʫʶʱʝʡ 

ʩʠʩʪʝʤʳ GelDoc (BioRad, ʉʐɸ) 

ʧʨʦʚʦʜʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ 

ʢʘʧʧʘ-ʢʘʟʝʠʥʘ (CSN3) ʫ ʢʦʨʦʚ 

ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʠʡ 

ʫʜʦʡ ʤʦʣʦʢʘ ʢʦʨʦʚ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 6691,72 ʢʛ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʨʘ ʩʦʩʪʘʚʣʷʝʪ 6,12 %, ʘ ʙʝʣʢʘ - 3,93 %. 

ʀʟ 87 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ 14 

ʢʦʨʦʚ ʠʤʝʣʠ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ AB, 

73 ʢʦʨʦʚʳ ï ʛʦʤʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ BB 

(ʊʘʙʣʠʮʘ 1). ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ AB ʩʦʩʪʘʚʠʣʘ 

16,1 %, ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ BB ï 83,9 

%. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʷ A ï 0,14, 

ʘʣʣʝʣʷ B ï 0,86. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ CSN3ʫ ʢʦʨʦʚ ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ 

AA AB BB ʏʘʩʪʦʪʘ ʘʣʣʝʣʝʡ 

N % n % n % A B 

0 0 14 16,1 73 83,9 0,14 0,86 

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʛʝʥʘ CSN3 

ɻʝʥʦʪʠʧ 

CSN3 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ 

ʋʜʦʡ, ʢʛ ɾʠʨ, % ɹʝʣʦʢ, % ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʞʠʨʘ, ʢʛ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʙʝʣʢʘ, ʢʛ 

AA (n=0) 0 0 0 0 0 

AB (n=14) 6981,43+824,23 6,29+1,28 3,69+0,39 439,13+10,55 257,61+3,21 

BB (n=73) 6636,16+1113,31 6,08+1,08 3,93+0,40 403,48+12,02 260,8+4,45 

 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ʢʘʧʧʘ-

ʢʘʟʝʠʥʘ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 87 

ʢʦʨʦʚ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʆʆʆ ʠʤʝʥʠ 

ʊʠʤʠʨʷʟʝʚʘ ɹʘʣʪʘʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʢʦʨʦʚʳ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ 

CSN3AB ʠʤʝʶʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʜʦʡ - ʚ 

ʩʨʝʜʥʝʤ 6981,43 ʢʛ ʤʦʣʦʢʘ. ʂʦʨʦʚʳ ʩ 

ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ CSN3BB ʠʤʝʶʪ 

ʫʜʦʡ ʥʠʞʝ ʥʘ 345,27 ʢʛ (ʚ ʩʨʝʜʥʝʤ 6636,16 

ʢʛ). 
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ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ CSN3BB 

ï 3,93 %; ʥʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ 

CSN3AB ï 3,69 % (ʊʘʙʣʠʮʘ 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʦʤ 

CSN3BB ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ 

ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ ï 3,93 % ʠ ʧʨʠ 

ʩʨʝʜʥʝʤ ʫʜʦʝ ʚ 6636,16 ʢʛ ʚʳʜʘʶʪ 260,8 ʢʛ 

ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʦʚ 

ʙʝʪʘ-ʣʘʢʪʦʛʣʦʙʫʣʠʥʘ (BLG) ʫ ʢʦʨʦʚ 

ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ ʠʟ 87 ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, 35 ʢʦʨʦʚ ʦʢʘʟʘʣʠʩʴ ʥʦʩʠʪʝʣʷʤʠ 

ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ AA, 42 ʢʦʨʦʚʳ 

ʠʤʝʣʠ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ AB, 10 

ʢʦʨʦʚ ï ʛʦʤʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ BB 

(ʊʘʙʣʠʮʘ 3). 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ AA ʩʦʩʪʘʚʠʣʘ 

40,23%, ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ AB ï 

48,28%, ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ BB ï 

11,49%. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʷ A ï 

0,6, ʘʣʣʝʣʷ B ï 0,4. 

 

ʊʘʙʣʠʮʘ 3 ï ʇʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ BLG ʫ ʢʦʨʦʚ ʜʞʝʨʩʝʡʩʢʦʡ ʧʦʨʦʜʳ 

AA AB BB ʏʘʩʪʦʪʘ ʘʣʣʝʣʝʡ 

n % N % n % A B 

35 40,23 42 48,28 10 11,49 0,6 0,4 

 

ʊʘʙʣʠʮʘ 4 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ BLG 

ɻʝʥʦʪʠʧ 

BLG 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ 

ʋʜʦʡ, ʢʛ ɾʠʨ, % ɹʝʣʦʢ, % ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʞʠʨʘ, ʢʛ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʙʝʣʢʘ, ʢʛ 

AA (n=35) 6669,14+1154,53 5,87+1,09 3,87+0,43 391,48+12,58 258,1+4,96 

AB (n=42) 6785,71+997,69 6,27+1,16 3,91+0,47 425,46+11,57 265,32+4,69 

BB (n=10) 6376+1074,58 6,32+0,89 4,2+0,24 402,96+9,56 267,79+2,58 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ʙʝʪʘ-ʣʘʢʪʦʛʣʦʙʫʣʠʥʘ 

ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʘʥʘʣʠʟʘ 87 ʢʦʨʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʆʆʆ ʠʤʝʥʠ ʊʠʤʠʨʷʟʝʚʘ 

ɹʘʣʪʘʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʡ ʫʜʦʡ ʙʳʣ ʫ ʢʦʨʦʚ ʩ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ BLGAB - ʚ 

ʩʨʝʜʥʝʤ 6785,71 ʢʛ ʤʦʣʦʢʘ, ʫ ʢʦʨʦʚ ʩ 

ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ BLGAA - 6669,14 

ʢʛ, ʘ ʫ ʢʦʨʦʚ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ 

BLGBB - ʥʘʠʤʝʥʴʰʠʡ ʫʜʦʡ ï 6376 ʢʛ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʦʨʦʚ ʩ ʞʝʣʘʪʝʣʴʥʳʤ 

ʛʝʥʦʪʠʧʦʤ BLGBB ï 4,2%; ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ 

ʛʨʫʧʧʘ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ BLGAB ï 3,91 %; 

ʥʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʫ 

ʢʦʨʦʚ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ BLGAA ï 

3,87 % (ʊʘʙʣʠʮʘ 4). 

ɸʥʘʣʠʟ ʪʨʝʭ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʝʩʪʴ ʩʚʷʟʴ 

ʤʝʞʜʫ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʘʢʪʘʮʠʠ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ BLG ʥʘ ʣʘʢʪʘʮʠʶ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤ 

ʛʝʥʦʪʠʧʦʤ BLGAA ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 305 

ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 

ʩ ʛʝʥʦʪʠʧʦʤ BLGBB - ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʣʘ 

293,14 ʢʛ. ʂʦʨʦʚʳ, ʦʙʣʘʜʘʶʱʠʝ ʛʝʥʦʪʠʧʦʤ 

BB, ʦʧʝʨʝʞʘʣʠ ʩʚʦʠʭ ʩʦʙʨʘʪʴʝʚ ʩ 

ʛʝʥʦʪʠʧʦʤ AA ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʥʘ 0,33 % ʠ ʧʦ ʤʦʣʦʯʥʦʤʫ ʞʠʨʫ ʥʘ 

11,48 ʢʛ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʜʦʡ, ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʛʝʥʦʪʠʧʦʚ, 

ʧʦʵʪʦʤʫ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʛʝʥʦʪʠʧʦʚ ʛʝʥʦʚ CSN3 ʠ BLG. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʦʚ ʩʨʝʜʠ 87 ʢʦʨʦʚ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ 6 ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ 

ʛʝʥʦʪʠʧʦʚ: CSN3ABBLGBB, CSN3ABBLGAA, 

CSN3ABBLGAB, CSN3BBBLGBB, 

CSN3BBBLGAA, CSN3BBBLGAB (ʊʘʙʣʠʮʘ 5). 
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ʊʘʙʣʠʮʘ 5 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʦʚ 

ʛʝʥʦʚ CSN3 ʠ BLG 

ɻʝʥʦʪʠʧ 

ʂʦʣʠʯʝʩʪʚʦ ʇʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ɻʦʣʦʚ % ʋʜʦʡ, ʢʛ ɾʠʨ, % ɹʝʣʦʢ, % 
ʄʘʩʩʦʚʘʷ 

ʜʦʣʷ ʞʠʨʘ, ʢʛ 

ʄʘʩʩʦʚʘʷ 

ʜʦʣʷ ʙʝʣʢʘ, 

ʢʛ 

CSN3ABBLGAA 2 2,3 6470+1040 5,35+0,75 3,25+0,35 346,15+7,80 210,28+3,64 

CSN3ABBLGAB 10 11,5 7221+728,5 6,35+1,31 3,71+0,34 458,53+9,54 267,9+2,48 

CSN3ABBLGBB 2 2,3 6295+25 6,95+0,95 4,05+0,25 437,5+0,24 254,94+0,06 

CSN3BBBLGAA 33 37,9 6681+1160 5,91+1,1 3,92+0,4 394,86+12,76 261,9+4,64 

CSN3BBBLGAB 32 36,8 6650+1031 6,24+1,11 3,98+0,49 414,94+11,44 264,66+5,05 

CSN3BBBLGBB 8 9,2 6396+1392 6,16+1,17 4,24+0,96 394,1+16,28 271,20+13,36 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʨʦʚʳ ʩ ʛʝʥʦʪʠʧʦʤ 

CSN3ABBLGAB ʦʙʣʘʜʘʝʪ ʥʘʠʚʳʩʰʠʤ ʫʜʦʝʤ 

ï 7221 ʢʛ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 6,35%, ʘ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ - ʚ 

ʩʨʝʜʥʝʤ 267,9 ʢʛ. ʆʜʥʘʢʦ ʥʘʠʚʳʩʰʘʷ 

ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʨʦʚ ʩ 

ʛʝʥʦʪʠʧʦʤ CSN3BBBLGBB ï 4,24%, 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ï 271,20 ʢʛ. ʊʘʢʠʭ 

ʢʦʨʦʚ ʙʳʣʦ 8 ʛʦʣʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʨʦʚ 

ʦʙʣʘʜʘʶʪ ʛʝʥʦʪʠʧʦʤ CSN3BBBLGAA ʠ 

CSN3BBBLGAB, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʚʩʝʤ 

ʧʦʢʘʟʘʪʝʣʷʤ.  

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟ ʪʨʝʭ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, ʜʚʫʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʚ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ 

CSN3 ʠ BLG ʦʪʚʝʯʘʶʱʠʭ ʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʩʚʷʟʴ ʤʝʞʜʫ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʘʢʪʘʮʠʠ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʫʩʣʦʚʠʡ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʣʝʥʠʷ, ʥʦ ʠ ʦʪ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʤʘ. 

ʀʤʝʥʥʦ ʛʝʥʦʪʠʧ ʦʧʨʝʜʝʣʷʝʪ ʧʣʝʤʝʥʥʳʝ 

ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʚ. ɺ ʦʧʳʪʝ ʚʳʷʚʣʝʥʦ 

ʯʪʦ ʥʘʠʚʳʩʰʘʷ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ 

CSN3BBBLGBB ï 4,24%, ʤʘʩʩʦʚʘʷ ʜʦʣʷ 

ʙʝʣʢʘ ï 271,20 ʢʛ.  
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ɿʘʨʫʙʝʞʥʦʚʘ ɼ.ɺ. 

ʈʝʟʶʤʝ 

 

ʋʩʧʝʭ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ɸʥʘʣʠʟ ʪʨʝʭ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʛʝʥʦʚ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ CSN3 ʠ BLG ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʘʢʪʘʮʠʠ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ 

ʦʪ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʣʝʥʠʷ, ʥʦ ʠ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʤʘ. 

ʀʤʝʥʥʦ ʛʝʥʦʪʠʧ ʦʧʨʝʜʝʣʷʝʪ ʧʣʝʤʝʥʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʚ. ɺ ʦʧʳʪʝ ʚʳʷʚʣʝʥʦ ʯʪʦ ʥʘʠʚʳʩʰʘʷ 

ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ CSN3BBBLGBB ï 4,24%, ʤʘʩʩʦʚʘʷ ʜʦʣʷ 

ʙʝʣʢʘ ï 271,20 ʢʛ. 

 

CHARACTERISTIC FEATURES OF THE EFFECT OF PROTEIN METABOLISM GENES ON 

MILK QUALITY INDICATORS OF JERSEY COWS 

 

Zinnatov F.F., Tyulkin S.V., Akhmetov T.M., Yakupov T.R., Zinnatova F.F., Nikolaeva K.Yu., 

Zarubezhnova D.V. 

Summary 

 

The success of breeding work largely depends on the accuracy of determining the breeding 

value of animals. The analysis of three polymorphic loci, two studied genes of protein metabolism 

CSN3 and BLG responsible for the characteristics of milk productivity, showed that there is a link 

between qualitative and quantitative indicators of lactation. The productivity of farm animals 

depends not only on the conditions of maintenance and the quality of feeding, but also on the 

genetic potential of the organism. It is the genotype that determines the breeding qualities of farm 

animals, as they are determined by a complex of inherited genes. The experiment revealed that the 

highest protein milk content is typical for cows with the CSN3BBBLGBB genotype ï 4.24%, the 

mass fraction of protein ï 271.20 kg. 
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(HEAD) 

 

ʉʚʠʥʦʚʦʜʩʪʚʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʠ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʧʣʦʜʦʚʠʪʦʩʪʠ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʧʦʩʣʝ 14-ʪʠ 

ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ 

ʚʥʠʤʘʥʠʷ. ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʫ ʧʦʨʦʩʷʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ ʦʙʱʝʛʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ 

ʧʝʨʠʦʜʦʤ ʠʭ ʞʠʟʥʠ [1, 2]. 

ɸʥʝʤʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ, ʯʘʱʝ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʯʠʩʣʘ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʠ ʚʦʟʥʠʢʘʝʪ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʫ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ ʠ ʙʳʩʪʨʦ 

ʨʘʩʪʫʱʠʭ ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10-ʪʠ 

ʩʫʪʦʢ ʜʦ 1,5 ʤʝʩʷʮʝʚ. ʇʨʦʷʚʣʝʥʠʝ 

ʘʣʠʤʝʥʪʘʨʥʦʡ ʘʥʝʤʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʫ ʧʦʨʦʩʷʪ ʜʦ 3-ʭ ʥʝʜʝʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ [3-5].  

ɺʠʟʫʘʣʴʥʦ ʘʥʝʤʠʷ ʧʨʦʷʚʣʷʝʪʩʷ 

ʙʣʝʜʥʦʩʪʴʶ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʠ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ. ʃʝʛʯʝ ʚʩʝʛʦ ʘʥʝʤʠʯʥʦʛʦ 

ʧʦʨʦʩʝʥʢʘ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦ 

ʮʚʝʪʫ ʫʰʝʡ. ʇʦʨʦʩʷʪʘ ʩʪʘʥʦʚʷʪʩʷ ʚʷʣʳʤʠ, 

ʙʣʝʜʥʳʤʠ, ʤʘʣʦʧʦʜʚʠʞʥʳʤʠ, ʩ 

ʚʟʲʝʨʦʰʝʥʥʦʡ ʱʝʪʠʥʦʡ ʠ ʤʦʨʱʠʥʠʩʪʦʡ 

ʢʦʞʝʡ. ɸʧʧʝʪʠʪ ʠʟʚʨʘʱʝʥ (ʧʴʶʪ ʥʘʚʦʟʥʫʶ 

ʞʠʞʫ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ 

ʜʠʘʨʝʠ). ɹʝʟ ʣʝʯʝʥʠʷ ʧʦʨʦʩʷʪʘ ʯʝʨʝʟ 10-12 

ʩʫʪʦʢ ʧʦʛʠʙʘʶʪ ʠʣʠ ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʪ ʠ 

ʩʥʠʞʘʶʪ ʦʙʱʠʝ ʟʦʦʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʝʨʤʳ. 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʘʥʝʤʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʚʠʥʦʚʦʜʘʤʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʝʣʝʟʦʜʝʢʩʪʨʘʥʦʚʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ 

ʠʥ̡ʝʢʮʠʦʥʥʦ, ʥʘʧʨʠʤʝʨ ʌʝʨʨʫʤʚʝʪ, 

ʌʝʨʨʘʥ (ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʞʝʣʝʟʦ 

ʠ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ). ɼʦʟʘ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ 1 ʤʣ ʥʘ ʦʜʥʦʛʦ ʧʦʨʦʩʝʥʢʘ, 

ʠʥʲʝʢʮʠʶ ʧʦʚʪʦʨʷʶʪ ʯʝʨʝʟ 10 ʩʫʪʦʢ. 

ʅʝʜʦʩʪʘʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ: 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʧʦʪʝʤʥʝʥʠʝ 

ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʤʝʩʪʝ ʠʥʲʝʢʮʠʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʷʜʘ 

ʚʠʪʘʤʠʥʦʚ [6]. 

ʇʨʠ ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ ʫ ʩʚʠʥʝʡ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ. 

ʇʨʠʤʝʥʷʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʙʝʟʦʧʘʩʥʳ, ʫʜʦʙʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʠʤʝʪʴ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʳʩʦʢʫʶ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʷʚʣʷʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʚʠʪʘʤʠʥʦʚ. 

ɺ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʭʚʦʡʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʜʦʙʘʚʢʘ (ʍʕɼ), ʠʟʛʦʪʦʚʣʝʥʥʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʩʧʦʩʦʙʦʤ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʠʟʚʣʝʯʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʥʦʚʳʤ ʩʝʣʝʢʪʠʚʥʳʤ ʵʢʩʪʨʘʛʝʥʪʦʤ 

(ʠʟʛʦʪʦʚʠʪʝʣʴ ʆʆʆ ʅʊʎ çʍʀʄʀʅɺɽʉʊè, 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ). ʍʕɼ ʩʦʜʝʨʞʠʪ 

ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ (ɺ1, ɺ2, ɺ3, ɺ5, ɺ6, 

ɺ9), ʉ, ɸ, ɽ, ʂ, ɼ, F, ʘ ʪʘʢʞʝ ʢʘʨʦʪʠʥʦʠʜʳ 

ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. ɼʦʙʘʚʢʘ ʚʦʩʧʦʣʥʷʝʪ ʜʝʬʠʮʠʪ 

ʵʥʝʨʛʠʠ, ʧʦʚʳʰʘʝʪ ʘʧʧʝʪʠʪ ʞʠʚʦʪʥʳʭ [7]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʝʨʦʨʘʣʴʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʭʚʦʡʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʜʦʙʘʚʢʠ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ 

ʜʦʟʳ ʍʕɼ ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʧʨʦʷʚʣʝʥʠʷ 

ʘʥʝʤʠʠ ʫ ʞʠʚʦʪʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʤ ʢʨʠʪʝʨʠʝʤ 

ʦʮʝʥʢʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʶʪʩʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʜʘʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʦʛʦ [6].  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʮʝʥʢʫ 

ʧʨʦʪʠʚʦʘʥʝʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʭʚʦʡʥʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʫ ʧʦʨʦʩʷʪ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʚʠʥʦʬʝʨʤʝ ʀʇ ʃʘʙʠʥʦʚ ʉ. 

ɺ., ʈʝʩʧʫʙʣʠʢʘ ʏʫʚʘʰʠʷ, ʀʙʨʝʩʠʥʩʢʠʡ 

ʨʘʡʦʥ, ʜ. ʊʦʡʩʠ-ʇʘʨʘʟʫʩʠ ʚ 2022 ʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʦʨʦʩʷʪʘʭ 

ʧʦʨʦʜʳ ʢʨʫʧʥʘʷ ʙʝʣʘʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ: 1, 2, 3-ʷ 

ʦʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʘʷ. ʋ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʧʨʠʟʥʘʢʠ ʘʥʝʤʠʠ 

(ʤʨʘʤʦʨʥʦʩʪʴ ʢʦʞʠ ʠ ʚʠʜʠʤʳʭ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ, ʤʘʣʦʧʦʜʚʠʞʥʦʩʪʴ, ʧʣʦʭʦʡ 

ʘʧʧʝʪʠʪ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣ ʘʥʘʣʠʟ ʢʨʦʚʠ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʩʪʘʚʠʣʘ 18 ʩʫʪʦʢ. ʇʦʜʦʧʳʪʥʳʝ 

ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʢʘʭ, ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʚʤʝʩʪʥʦ ʩʦ 

ʩʚʠʥʦʤʘʪʢʦʡ ʥʘ ʧʦʜʩʦʩʝ (ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʚ 

ʩʚʦʝʤ ʩʪʘʥʢʝ). ɾʠʚʦʪʥʳʝ ʚʩʝʭ ʛʨʫʧʧ 

ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʭʦʟʷʡʩʪʚʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʫʧʧʝ. ʇʦʨʦʩʷʪʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʘʣʠ ʍʕɼ 1 ʨʘʟ ʚ ʜʝʥʴ 

ʧʝʨʦʨʘʣʴʥʦ ʚ ʩʤʝʩʠ ʩ ʢʦʨʤʦʤ ʚ ʪʝʯʝʥʠʝ 18 

ʩʫʪʦʢ (ʦʪ 10-ʪʠ ʜʦ 28-ʤʠ ʩʫʪʦʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ) ʩʦʛʣʘʩʥʦ ʦʙʱʝʡ ʩʭʝʤʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʆʙʱʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʚ 

ʛʨʫʧʧʝ 

ɼʦʟʘ ʧʨʝʧʘʨʘʪʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 10 - 

ʆʧʳʪʥʘʷ 1 10 ʍʕɼ 0,1 ʤʣ/ʛʦʣ. 

ʆʧʳʪʥʘʷ 2 10 ʍʕɼ 0,3 ʤʣ/ʛʦʣ. 

ʆʧʳʪʥʘʷ 3 10 ʍʕɼ 0,5 ʤʣ/ʛʦʣ. 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʤʠʢʨʦʢʣʠʤʘʪʘ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, 

ʥʘʣʠʯʠʝ ʛʘʟʦʚ) ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʞʠʚʦʪʥʳʝ 

ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ. 

ʋ ʧʦʨʦʩʷʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʴ 

ʙʨʘʣʠ ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ ʧʫʪʝʤ ʧʫʥʢʮʠʠ 

ʫʰʥʦʡ ʚʝʥʳ. ʄʝʩʪʦ ʧʫʥʢʮʠʠ ʦʙʨʘʙʘʪʳʚʘʣʠ 

70%-ʥʳʤ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ. ɺ 

ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʠ 

ʫʨʦʚʝʥʴ ʛʝʤʘʪʦʢʨʠʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʠ ʩʳʚʦʨʦʪʢʠ ʧʨʦʚʦʜʠʣʠ ʚ 

ʄʦʨʜʦʚʩʢʦʡ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ ʜʣʷ ʚʝʪʝʨʠʥʘʨʠʠ MICROCC-

20Vet (HTI, ʉʐɸ). 

ʇʦʣʫʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ 

ʧʦʜʚʝʨʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʩʪʝʧʝʥʴ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ 

ʉʪʴʶʜʝʥʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Microsoft Excel 

(2000) ʠ ʧʨʦʛʨʘʤʤ rSTAT 3. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʝʨʠʦʜ 

ʩʢʘʨʤʣʠʚʘʥʠʷ ʭʚʦʡʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʜʦʙʘʚʢʠ ʧʦʨʦʩʷʪʘʤ ʢʣʠʥʠʯʝʩʢʠʡ ʩʪʘʪʫʩ 

ʞʠʚʦʪʥʳʭ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʦʩʪʘʚʘʣʩʷ 

ʩʪʘʙʠʣʴʥʳʤ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʧʨʦʷʚʣʝʥʠʷ 

ʨʘʩʩʪʨʦʡʩʪʚ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, 

ʧʦʣʫʯʘʚʰʠʭ ʍʕɼ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ, ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʘʧʧʝʪʠʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʧʦʨʦʩʷʪʘ ʩ ʞʝʣʘʥʠʝʤ ʧʦʝʜʘʣʠ 

ʢʦʨʤ, ʚ ʢʦʪʦʨʳʡ ʚʥʦʩʠʣʠ ʧʨʝʧʘʨʘʪ, ʭʦʨʦʰʦ 

ʥʘʙʠʨʘʣʠ ʚʝʩ, ʙʳʣʠ ʘʢʪʠʚʥʳ, ʢʦʞʘ ʠ 

ʚʠʜʠʤʳʝ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʧʨʠʦʙʨʝʪʘʣʠ 

ʨʦʟʦʚʳʡ ʮʚʝʪ. 

ʀʟ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
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ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʚ ʦʪʥʦʰʝʥʠʠ ʘʥʝʤʠʠ 

ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʫʨʦʚʝʥʴ 

ʛʝʤʦʛʣʦʙʠʥʘ (ʈʠʩʫʥʦʢ 1 ʠ 2). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫ ʧʦʨʦʩʷʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʍʕɼ ʚ 

ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʫ ʧʦʨʦʩʷʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʍʕɼ ʚ 

ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʙʳʣʦ ʚʳʨʘʞʝʥʦ 

ʫ ʧʦʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʍʕɼ ʚ ʜʦʟʝ 0,3 ʤʣ 

ʥʘ ʛʦʣʦʚʫ. ʊʘʢ ʞʝ ʚʦ ʚʩʝ ʩʨʦʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʧʦʨʦʩʷʪ ʚʩʝʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʣʫʯʰʝʝ ʥʘʩʳʱʝʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʛʝʤʦʛʣʦʙʠʥʦʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʠ 

ʛʝʤʘʪʦʢʨʠʪ ʪʦʞʝ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ, 

ʧʦʣʫʯʘʚʰʠʭ ʍʕɼ, ʚʦ ʚʩʝ ʩʨʦʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ 

ʥʘʙʣʶʜʘʣʠ ʫ ʧʦʨʦʩʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʍʕɼ ʚ 

ʜʦʟʝ 0,3 ʤʣ/ʛʦʣʦʚʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʭʚʦʡʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ 

ʧʝʨʦʨʘʣʴʥʦ ʧʦʨʦʩʷʪʘʤ ʧʨʠʚʦʜʠʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ, 
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ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʠ ʫʚʝʣʠʯʠʚʘʣʦ 

ʛʝʤʘʪʦʢʨʠʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʵʨʠʪʨʦʮʠʪʘʭ. 

ʇʨʠʩʪʫʧʘʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʠʩʭʦʜʠʣʠ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ: ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ 

ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ, ʢʦʨʨʝʢʮʠʠ ʫ ʥʠʭ 

ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʠʨʦʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥʠ ʵʢʦʣʦʛʠʯʥʳ, 

ʵʬʬʝʢʪʠʚʥʳ, ʣʫʯʰʝ ʫʩʚʘʠʚʘʶʪʩʷ 

ʦʨʛʘʥʠʟʤʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠ ʥʝ 

ʠʤʝʪʁ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʨʦʩʷʪ ʚ 

ʞʝʣʝʟʝ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʞʠʟʥʠ ï 7 ʤʛ, ʩ 

ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ ʦʥʠ ʧʦʣʫʯʘʶʪ ʪʦʣʴʢʦ 1 

ʤʛ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʘʢ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʪʠʚʦʘʥʝʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʚʥʝʩʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʚʠʪʘʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 

10-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʫ ʧʦʨʦʩʷʪ ʧʨʦʷʚʣʷʶʪʩʷ 

ʩʠʤʧʪʦʤʳ ʘʥʝʤʠʠ [1, 5]. ʕʪʦ ʦʩʥʦʚʥʘʷ 

ʧʨʠʯʠʥʘ 20-30 % ʚʩʝʭ ʧʦʪʝʨʴ ʧʦʨʦʩʷʪ ʚ 

ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʞʠʟʥʠ [4]. 

ʇʦʨʦʩʷʪʘ ʘʢʪʠʚʥʦ ʨʘʩʪʫʪ ʫʞʝ ʩ 

ʧʝʨʚʳʭ ʜʥʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ ʪʝʣʘ ʜʦʣʞʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ 

ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʚ ʦʨʛʘʥʠʟʤʝ, ʧʦʵʪʦʤʫ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʞʝʣʝʟʝ ʠ ʚʠʪʘʤʠʥʘʭ ʫ 

ʧʦʨʦʩʷʪ ʚʦʟʨʘʩʪʘʝʪ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ 

ʵʪʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚʦʩʧʦʣʥʷʝʪʩʷ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʝʛʦ ʩ ʤʦʣʦʢʦʤ ʩʚʠʥʦʤʘʪʢʠ. ʅʦ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ, ʦʩʦʙʝʥʥʦ ʢ 3-ʭ ʥʝʜʝʣʴʥʦʤʫ 

ʚʦʟʨʘʩʪʫ, ʫ ʧʦʨʦʩʝʥʢʘ ʥʘʯʠʥʘʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʘʥʝʤʠʷ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʞʝʣʝʟʘ ʚ ʢʨʦʚʠ [1, 4, 6]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʤʥʝʥʠʷʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʜʦʙʘʚʦʢ, ʙʦʛʘʪʳʭ 

ʚʠʪʘʤʠʥʘʤʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, 

ʢʫʧʠʨʫʝʪ ʩʠʤʧʪʦʤʳ ʘʥʝʤʠʠ, ʥʦʨʤʘʣʠʟʫʝʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʘʪʫʩ ʞʠʚʦʪʥʦʛʦ, ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʦʙʱʝʤ 

ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʦʛʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʭʚʦʡʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʜʦʙʘʚʢʠ ʧʦʨʦʩʷʪʘʤ ʚ ʚʦʟʨʘʩʪʝ 10-28 ʜʥʝʡ 

ʥʝ ʚʳʟʚʘʣʦ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ 

ʢʫʧʠʨʦʚʘʥʠʝ ʩʠʤʧʪʦʤʦʚ ʘʥʝʤʠʠ ʠ 

ʫʣʫʯʰʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʞʠʚʦʪʥʳʭ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʍʕɼ ʧʦʨʦʩʷʪʘʤ 10-28-ʪʠ 

ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʦʨʤʘʣʠʟʫʝʪ 

ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ, 

ʫʣʫʯʰʘʝʪ ʘʧʧʝʪʠʪ, ʧʦʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ, 

ʛʝʤʘʪʦʢʨʠʪ ʚ ʢʨʦʚʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʜʦʟʦʡ ʍʕɼ ʧʦʨʦʩʷʪʘʤ 

ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʷʚʣʷʝʪʩʷ 0,3 ʤʣ ʥʘ ʛʦʣʦʚʫ ʚ 

ʩʫʪʢʠ. 
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ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʚʣʠʷʥʠʷ 

ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʭʚʦʡʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʳ ʍʕɼ ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʘʥʝʤʠʠ 

ʫ ʞʠʚʦʪʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʢʣʠʥʠʯʝʩʢʦʤ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʬʠʣʷʭ ʧʨʦʩʷʪ 10-

28-ʪʠ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʜʦʙʘʚʢʠ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʦʥʘ ʥʦʨʤʘʣʠʟʫʝʪ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ, ʧʦʚʳʰʘʝʪ ʘʧʧʝʪʠʪ, ʫʣʫʯʰʘʝʪ 

ʢʘʨʪʠʥʫ ʢʨʘʩʥʦʡ ʢʨʦʚʠ. ʆʧʪʠʤʘʣʴʥʦʡ ʜʦʟʦʡ ʍʕɼ ʧʦʨʦʩʷʪʘʤ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ 

ʧʝʨʦʨʘʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʷʚʣʷʝʪʩʷ 0,3 ʤʣ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. 

 

STUDY OF THE ANTIANEMIC EFFECT OF CONIFEROUS ENERGY SUPPLEMENT ON 

THE HEMATOLOGICAL PROFILE OF PIGLETS 

 

Kalyazina N.Yu., Rodin V.N. 

Summary 

 

The aim of the present research was to study in comparative aspect the effect of oral 

administration of coniferous energy supplement on hematological parameters of suckling piglets 

and justification of the optimal dose of CED for the treatment of anemia in animals. The obtained 

data on clinical and hematological profiles of 10-28-day-old suckling pigs at oral application of the 

supplement allow to conclude that it normalizes the clinical condition of animals, increases appetite, 

improves the red blood picture. The optimal dose of CED for piglets of this age at oral 

administration is 0.3 ml per head per day. 
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ɺʆɿɼɽʁʉʊɺʀɽ ɺʆɼʅʆɻʆ ʉʆɽɼʀʅɽʅʀʗ ʅɸ ʆʉʅʆɺɽ ɺʆɼʅʆɻʆ ʈɸʉʊɺʆʈɸ 

ʌʋʃʃɽʈɽʅɸ ʉ60 ʅɸ ʄʀʅɽʈɸʃʔʅʓʁ ʉʆʉʊɸɺ ʂʈʆɺʀ ʂʆʐɽʂ 

 

ʂʣʶʢʠʥ ʉ.ɼ. ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ʇʫʜʦʚʢʠʥ ʅ.ɸ. ï ʜ.ʙ.ʥ., ʜʦʮʝʥʪ 
 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʥʝʪʠʢʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʞʝʥʝʨʠʠ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʣʣʝʨʝʥ, ʢʦʰʢʠ, ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʬʦʩʬʦʨ, ʢʘʣʴʮʠʡ, ʤʠʥʝʨʘʣʴʥʳʡ 

ʩʦʩʪʘʚ, ʢʨʦʚʴ 

Keywords: fullerene, cats, sodium, potassium, phosphorus, calcium, mineral composition, 

blood 

 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʠ ʠʦʥʥʳʡ ʦʙʤʝʥ 

ʯʝʨʝʟ ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʦʩʥʦʚʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʥʫʪʨʠ ʞʠʚʳʭ 

ʢʣʝʪʦʢ. ʀʟʙʠʨʘʪʝʣʴʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ï ʦʯʝʥʴ ʚʘʞʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʶʙʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʤʝʤʙʨʘʥʳ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʣʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʝʤʙʨʘʥʘʤʠ [4]. 

ɺʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʬʫʣʣʝʨʝʥʘ ʧʨʠʚʣʝʢʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʜʣʷ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ. ʆʥʠ 

ʦʙʣʘʜʘʶʪ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʨʘʟʣʠʯʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʘʢʦʡ ʢʘʢ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ, ʤʝʤʙʨʘʥʦʪʨʦʧʥʘʷ, 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ [1]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʫʣʣʝʨʝʥʳ ʠ 

ʛʠʙʨʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʬʫʣʣʝʨʝʥ-ʢʨʘʩʠʪʝʣʴ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ [3]. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʬʫʣʣʝʨʝʥʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʘʤʬʠʬʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʛʠʜʨʦʬʦʙʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʢʘʨʢʘʩʘ, 

ʥʝʩʫʱʝʛʦ ʨʷʜ ʛʠʜʨʦʬʠʣʴʥʳʭ 

ʩʦʣʶʙʠʣʠʟʠʨʫʶʱʠʭ ʛʨʫʧʧ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʫʣʣʝʨʝʥ ʤʦʞʝʪ ʣʝʛʢʦ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʣʠʧʠʜʥʳʡ ʤʘʪʨʠʢʩ 

ʤʝʤʙʨʘʥʳ, ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ 

ʤʠʰʝʥʷʤʠ, ʥʘʧʨʠʤʝʨ, ʙʝʣʢʦʚʳʤʠ 

ʘʢʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ [6]. 

ʉʦʝʜʠʥʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʬʫʣʣʝʨʝʥʘ ʉ60, ʮʠʥʢʘ, ʚʠʪʘʤʠʥʦʚ 

D3, C ʠ ʢʚʝʨʮʝʪʠʥʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʦʙʣʘʜʘʝʪ 

ʚʳʨʘʞʝʥʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, 

ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʣʝʯʝʥʠʠ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʞʠʚʦʪʥʳʭ [6]. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤʫ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʬʫʣʣʝʨʝʥʦʚ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʦʵʪʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʣʣʝʨʝʥʘ 

ʠ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ in vivo. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʚʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʬʫʣʣʝʨʝʥʘ ʉ60 ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ 

ʦʙʤʝʥ ʢʨʦʚʠ ʢʦʰʝʢ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 

2023 ʛ. ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʝ ʆʆʆ 

çɺʝʪʝʨʠʥʘʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘè (ʛ. ʇʝʥʟʘ) ʠ 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʥʝʪʠʢʠ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʠʠ ʠʤ. ʅ.ʀ. 

ɺʘʚʠʣʦʚʘè (ʛ. ʉʘʨʘʪʦʚ). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦ 
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ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʧʦ 6 ʢʦʰʝʢ ʚ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʩʣʫʞʠʣʘ 

ʢʦʥʪʨʦʣʝʤ. 

ɺʪʦʨʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʚʚʦʜʠʣʠ 

ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝʨʝʥʘ ʉ60 ï 1 ʤʣ, 

ʩʦʜʝʨʞʘʱʠʡ 1ʤʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. 

ʊʨʝʪʴʝʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ï 

ʢʦʤʧʦʟʠʮʠʶ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʬʫʣʣʝʨʝʥʘ ʉ60, ʮʠʥʢʘ, ʚʠʪʘʤʠʥʦʚ D3, C ʠ 

ʢʚʝʨʮʝʪʠʥʘ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝʨʝʥʘ ʉ60 ï 1 ʤʣ (1ʤʛ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ), ʮʠʥʢ ï 12 ʤʛ, 

ʚʠʪʘʤʠʥ D3 ï 500 ʄɽ, ʚʠʪʘʤʠʥ ʉ ï 90 ʤʛ, 

ʢʚʝʨʮʝʪʠʥ ï 10 ʤʛ, ʚʚʦʜʠʣʠ ʧʦʜʢʦʞʥʦ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ SMT-120V - Seamaty (ʂʠʪʘʡ). 

ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʘʣʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʚʳʯʠʩʣʝʥʠʝʤ 

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʞʠʚʦʪʥʳʝ 

ʥʝ ʧʨʦʷʚʣʷʣʠ ʙʝʩʧʦʢʦʡʩʪʚʘ, ʙʦʣʝʚʘʷ 

ʨʝʘʢʮʠʷ ʥʘ ʤʝʩʪʝ ʚʚʝʜʝʥʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. 

ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝ ʥʘʨʫʰʘʣʦʩʴ. 

ʉʦʜʝʨʞʘʥʠʝ Na, P, Ca ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʢʦʰʝʢ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʟʫʯʘʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫʨʦʚʝʥʴ Na ʫ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦʥʠʟʠʣʩʷ ʥʘ 7,9 

%, ʘ ʫ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ï ʥʘ 

10,2% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (3,95Ñ0,33 

ʤʤʦʣʴ/ʣ) (ʧʨʠ ʈÒ0,05) (ʈʠʩʫʥʦʢ 1). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʟʫʯʘʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʣʠʷʶʪ ʥʘ 

ʠʦʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ʠ ʧʨʦʷʚʣʷʶʪ ʩʚʦʡʩʪʚʘ 

ʙʣʦʢʘʪʦʨʦʚ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʙʠʦʤʝʤʙʨʘʥ. 

ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʥʦʩʠʪ ʦʙʨʘʪʠʤʳʡ 

ʭʘʨʘʢʪʝʨ, ʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦ 

ʚʥʝʢʣʝʪʦʯʥʳʭ ʫʯʘʩʪʢʘʭ ʢʘʥʘʣʘ.

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʜʝʨʞʘʥʠʝ Na, P, Ca ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʰʝʢ, (ʤʤʦʣʴ/ʣ). ʇʨʠʤʝʯʘʥʠʝ: 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ: * ï ʈÒ0,05 

 

ʅʘʪʨʠʡ ʚʳʧʦʣʥʷʝʪ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʦʟʜʘʝʪ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʦʥʥʳʡ ʠ ʦʩʤʦʪʠʯʝʩʢʠʡ 

ʙʘʣʘʥʩ ʤʝʞʜʫ ʚʥʫʪʨʠ- ʠ ʚʥʝʢʣʝʪʦʯʥʳʤʠ 

ʞʠʜʢʦʩʪʷʤʠ, ʚʳʟʳʚʘʷ ʨʘʟʚʠʪʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚ ʚʦʟʙʫʜʠʤʳʭ 

ʪʢʘʥʷʭ ʠ ʛʝʥʝʨʘʮʠʠ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ. 

ʊʨʘʥʩʤʝʤʙʨʘʥʥʘʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʙʫʩʣʦʚʣʝʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ 

ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʛʨʘʜʠʝʥʪʘʤʠ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ʯʝʨʝʟ 

ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ, ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘʪʨʠʡ ʢʘʣʠʝʚʳʤ 

ʥʘʩʦʩʦʤ. ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʥʘʪʨʠʷ ʚ ʧʣʘʟʤʝ ʠʟʤʝʥʷʝʪ ʦʩʤʦʣʷʨʥʦʩʪʴ 

ʠʣʠ ʪʦʥʫʩ ʧʣʘʟʤʳ ʠ ʟʘʧʫʩʢʘʝʪ ʠʟʤʝʥʝʥʠʝ 
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ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʳʚʝʜʝʥʠ ̫ ʚʦʜʳ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʩʤʦʣʷʨʥʦʩʪʠ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ [2, 5]. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ 

ʦʙʳʯʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʯʝʥʴ ʫʟʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʩ ʧʦʤʦʱʴʶ ʦʯʝʥʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʀʩʭʦʜʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʢʘʣʴʮʠʷ ʩʦʩʪʘʚʠʣʘ 2,47Ñ0,06 ʤʤʦʣʴ/ʣ. 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʴʮʠʷ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʠʟʤʝʥʠʣʘʩʴ.  

ʋʨʦʚʝʥʴ ʬʦʩʬʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʢʦʣʝʙʘʣʩʷ ʥʘ ʫʨʦʚʥʝ ʦʪ 0,94 ʜʦ 1,00 

ʤʤʦʣʴ/ʣ ʫ ʚʩʝʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ. 

ʌʦʩʬʦʨ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ 

ʵʣʝʤʝʥʪʦʤ ʚ ʦʨʛʘʥʠʟʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʌʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʨʝʛʫʣʷʪʦʨʦʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʘʭ, 

ʬʦʩʬʦʣʠʧʠʜʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʩʝʭ 

ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ. ʉʦʜʝʨʞʘʥʠʝ 

ʬʦʩʬʦʨʘ ʦʩʪʘʚʘʣʦʩʴ ʩʪʘʙʠʣʴʥʳʤ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʠʟʫʯʠʣʠ 

ʩʦʜʝʨʞʘʥʠʝ ʂ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ 

ʥʘ ʦʩʥʦʚʝ ʬʫʣʣʝʨʝʥʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʂ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʰʝʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʂ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʰʝʢ. ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ: * ï ʈÒ0,05 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʫʨʦʚʝʥʴ ʂ+ 

ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʩʷ ʥʘ 11,3 ʠ 14,7 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

(ʧʝʨʚʦʡ ʛʨʫʧʧʳ). 

ʋ ʢʦʰʝʢ ʚʥʫʪʨʠʵʨʠʪʨʦʮʠʪʘʨʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʠʷ ʥʘʧʦʤʠʥʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʣʠʷ ʚ ʧʣʘʟʤʝ, ʧʦʪʦʤʫ ʯʪʦ 

ʵʨʠʪʨʦʮʠʪʳ ʢʦʰʝʢ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ 

ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ Na/K ʥʘʩʦʩʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʦʥʦʚ K ʚ 

ʧʨʝʜʝʣʘʭ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʪʠʚ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ [8].  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ 

ʢʦʰʝʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫʨʦʚʝʥʴ Na ʫ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦʥʠʟʠʣʩʷ ʥʘ 7,9 

%, ʘ ʫ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ï ʥʘ 

10,2% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʫʨʦʚʝʥʴ ʂ ʫ 

ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ 

ʧʦʚʳʩʠʣʩʷ ʥʘ 11,3% ʠ 14,7% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

(ʧʝʨʚʦʡ ʛʨʫʧʧʳ). ɺ ʩʦʜʝʨʞʘʥʠʠ ʬʦʩʬʦʨʘ ʠ 

ʢʘʣʴʮʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʨʦʜʝʨʞʢʝ 

ʛʨʘʥʪʘ ʈʅʌ ˉ 22-26-00019 çʈʘʟʨʘʙʦʪʢʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʥʘʥʦʬʫʣʣʝʨʝʥʦʚè. 

ʃʀʊɽʈɸʊʋʈɸ: 



113  

1. ɸʣʝʢʩʝʝʚ, ɸ. ɸ. 

ʊʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʫʣʣʝʨʝʥʘ ʩ, 

ʨʝʩʚʝʨʘʪʨʦʣʘ ʠ ʙʝʪʘʠʥʘʛʠ ʜʨʦʭʣʦʨʠʜʘ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ / ɸ. ɸ. ɸʣʝʢʩʝʝʚ, 

ʉ. ɼ. ʂʣʶʢʠʥ, ʅ. ɸ. ʇʫʜʦʚʢʠʥ // 

ɺʝʪʝʨʠʥʘʨʥʳʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ 

ʚʝʩʪʥʠʢ. ï 2023. ï ˉ 1(22). ï ʉ. 22-30.  

2. ɻʘʡʢʦʚʘ, ʆ. ʅ. ɺʣʠʷʥʠʝ 

ʜʝʛʠʜʨʘʪʘʮʠʠ ʠ ʛʠʧʝʨʛʠʜʨʘʪʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʥʘʪʨʠʷ ʠ 

ʢʘʣʠʷ ʚ ʪʢʘʥʷʭ ʢʨʳʩ / ʆ. ʅ. ɻʘʡʢʦʚʘ,             

ɺ. ʄ. ʍʤʘʨʘ, ɻ. ʇ. ɻʫʩʝʚ // ʅʝʡʨʦʭʠʨʫʨʛʠʷ 

ʠ ʥʝʚʨʦʣʦʛʠʷ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ï 2011. ï 

ˉ 4(30). ï ʉ. 12-19. 

3. ɼʫʤʧʠʩ, ʄ. ɸ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʬʫʣʣʝʨʝʥʦʚ - ʨʝʘʣʠʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ / ʄ. ɸ. ɼʫʤʧʠʩ,                         

ɼ. ʅ. ʅʠʢʦʣʘʝʚ, ɽ. ɺ. ʃʠʪʘʩʦʚʘ // ʆʙʟʦʨʳ 

ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ. ï 2018. ï ʊ. 16. ï 

ˉ 1. ï ʉ. 4-20.  

4. ʂʫʣʝʰʦʚ, ʂ. ʇ. ɺʦʟʨʘʩʪʥʘʷ 

ʜʠʥʘʤʠʢʘ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʷʛʥʷʪ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ ʚ ʤʦʣʦʯʥʳʡ 

ʧʝʨʠʦʜ / ʂ. ʇ. ʂʫʣʝʰʦʚ // ʉʙʦʨʥʠʢ 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. ï 

2006. ï ʊ. 2. ï ˉ 2-2. ï ʉ. 10-11. 

5. ʅʘʪʦʯʠʥ, ʖ. ɺ. ʂʦʥʩʪʘʥʪʳ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ï ʧʦʠʩʢ ʬʘʢʪʦʨʦʚ ʨʝʛʫʣʷʮʠʠ /                  

ʖ. ɺ. ʅʘʪʦʯʠʥ, ɼ. ɺ. ɻʦʣʦʩʦʚʘ,                     

ʀ. ɻ. ʂʘʶʢʦʚ // ʌʠʟʠʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ. ï 

2018. ï ʊ. 44. ï ˉ 4. ï ʉ. 67-73. 

6. ʇʘʪʝʥʪ ˉ 2793128 C1 ʈʌ. 

ʇʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʬʫʣʣʝʨʝʥʘ C60, ʮʠʥʢʘ, ʚʠʪʘʤʠʥʘ D3, C ʠ 

ʢʚʝʨʮʝʪʠʥʘ ʜʣʷ ʞʠʚʦʪʥʳʭ: ˉ 2022132564 : 

ʟʘʷʚʣ. 12.12.2022: ʦʧʫʙʣ. 29.03.2023 /            

ʅ. ɸ. ʇʫʜʦʚʢʠʥ, ʉ. ɼ. ʂʣʶʢʠʥ,                        

ɸ. ɸ. ɸʣʝʢʩʝʝʚ.  

7. ʇʠʦʪʨʦʚʩʢʠʡ, ʃ. ɹ. ʌʫʣʣʝʨʝʥʳ ʚ 

ʜʠʟʘʡʥʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ /                 

ʃ. ɹ. ʇʠʦʪʨʦʚʩʢʠʡ // ʈʦʩʩʠʡʩʢʠʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. ï 2007. ï ʊ. 2. ï ˉ 7-8. ï 

ʉ. 6-18. 

8. ʊʘʘʣʘʡʙʝʢʦʚʘ, ʄ. ʊ. 

ʉʨʘʚʥʠʪʝʣʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ 

ʩ ʢʘʪʝʭʦʣʘʤʠʥʦʚʳʤ ʢʘʨʜʠʦʥʝʢʨʦʟʦʤ ʚ 

ʫʩʣʦʚʠʷʭ ʥʠʟʢʦ- ʠ ʚʳʩʦʢʦʛʦʨʴʷ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʣʜʨʦʥʘʪʘ /                                    

ʄ. ʊ. ʊʘʘʣʘʡʙʝʢʦʚʘ, ɾ. ɸ. ʄʘʭʤʫʜʦʚʘ // 

ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ï 2021. ï ʊ. 17. ï ˉ 2 (91). ï ʉ. 8-12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



114  

ɺʆɿɼɽʁʉʊɺʀɽ ɺʆɼʅʆɻʆ ʉʆɽɼʀʅɽʅʀʗ ʅɸ ʆʉʅʆɺɽ ɺʆɼʅʆɻʆ ʈɸʉʊɺʆʈɸ 

ʌʋʃʃɽʈɽʅɸ ʉ60 ʅɸ ʄʀʅɽʈɸʃʔʅʓʁ ʉʆʉʊɸɺ ʂʈʆɺʀ ʂʆʐɽʂ 

 

ʂʣʶʢʠʥ ʉ.ɼ., ʇʫʜʦʚʢʠʥ ʅ.ɸ. 

ʈʝʟʶʤʝ 
 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʫʣʣʝʨʝʥʘ ʉ60 ʥʘ ʵʣʝʢʪʨʦʣʠʪʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ 

ʢʦʰʝʢ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ 

ʧʦ 6 ʢʦʰʝʢ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʩʣʫʞʠʣʘ ʢʦʥʪʨʦʣʝʤ. ɺʪʦʨʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

ʚʚʦʜʠʣʠ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝʨʝʥʘ ʉ60 ï 1 ʤʣ, ʩʦʜʝʨʞʘʱʠʡ 1ʤʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. 

ʊʨʝʪʴʝʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ï ʢʦʤʧʦʟʠʮʠʶ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʫʣʣʝʨʝʥʘ ʉ60, ʮʠʥʢʘ, 

ʚʠʪʘʤʠʥʦʚ D3, C ʠ ʢʚʝʨʮʝʪʠʥʘ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʶʱʝʛʦ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʫʣʣʝʨʝʥʘ ʉ60 ï 

1 ʤʣ (1ʤʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ), ʮʠʥʢ ï 12 ʤʛ, ʚʠʪʘʤʠʥ D3 ï 500 ʄɽ, ʚʠʪʘʤʠʥ ʉ ï 90 ʤʛ, 

ʢʚʝʨʮʝʪʠʥ ï 10 ʤʛ, ʚʚʦʜʠʣʠ ʧʦʜʢʦʞʥʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʢʦʰʝʢ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ, ʠʟʫʯʘʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʫʨʦʚʝʥʴ Na ʫ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦʥʠʟʠʣʩʷ ʥʘ 7,9 %, ʘ ʫ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ ï ʥʘ 10,2 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʫʨʦʚʝʥʴ ʂ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ 

ʧʦʚʳʩʠʣʩʷ ʥʘ 11,3 % ʠ 14,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʧʝʨʚʦʡ ʛʨʫʧʧʳ). ɺ 

ʩʦʜʝʨʞʘʥʠʠ ʬʦʩʬʦʨʘ ʠ ʢʘʣʴʮʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

 

IMPACT OF WATER COMPOUND BASED ON AQUEOUS FULLERENE C60 SOLUTION ON 

THE MINERAL COMPOSITION OF BLOOD OF CATS 

 

Klyukin S.D., Pudovkin N.A. 

Summary 

 

The article presents the results of studies on the effect of an aqueous compound based on an 

aqueous solution of C60 fullerene on the electrolyte composition of the blood of cats. For research, 

three groups of animals were formed according to the principle of analogues, 6 cats in each group. 

The first group served as control. The second group of animals was injected with an aqueous 

solution of C60 fullerene - 1 ml, 1 mg of the active substance. For the third group of animals, a 

composition based on an aqueous solution of C60 fullerene, zinc, vitamins D3, C and quercetin for 

animals, including an aqueous solution of C60 fullerene - 1 ml, 1 mg of active substance, zinc - 12 

mg, vitamin D3 - 500 IU, vitamin C - 90 mg, quercetin - 10 mg was administered subcutaneously. It 

has been established that the developed compound has an effect on the mineral composition of the 

blood of cats. It was found that after the introduction of the studied compounds, the level of Na in 

the second group of animals decreased by 7.9 %, and in the third group of animals - by 10.2 % 

relative to the control, the level of K in the animals of the second and third groups increased by 11.3 

% and 14,7 %, respectively, relative to the control (the first group). There were no significant 

differences in the content of phosphorus and calcium in blood serum. 
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ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʣʦʯʥʦʝ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʠ 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʨʠʙʳʣʴʥʳʭ ʦʪʨʘʩʣʝʡ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ, ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʴ ʣʝʪ ʫʯʝʥʳʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʠʰʣʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʨʝʬʦʨʤʘʤʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʦʙʲʝʤ ʨʦʩʩʠʡʩʢʦʡ 

ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʠʤʧʦʨʪʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʘʢʪʠʚʥʦ 

ʩʚʷʟʘʥʘ ʩ çʙʣʦʢʠʨʦʚʘʥʠʝʤè ʩʪʨʘʥ, 

ʠʤʧʦʨʪʠʨʫʶʱʠʭ ʧʨʦʜʫʢʮʠʶ ʚ ʥʘʰʫ 

ʩʪʨʘʥʫ [5]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʬʦʥʜ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʧʘʜʝ 

ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʝʜʝʥʠʷ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʟʘʤʝʥʘ 

ʧʦʨʦʜ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʵʤʙʨʠʦʥʦʚ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 

ʞʠʚʦʪʥʳʭ [4]. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ, ʚ ʤʦʣʦʯʥʦʤ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʩʢʨʝʱʠʚʘʥʠʷ 

ʤʝʩʪʥʳʭ ʧʦʨʦʜ ʩ ʛʦʣʰʪʠʥʩʢʦʡ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʨʦʚ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʠ ʜʨʫʛʠʭ ʧʦʨʦʜ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʢʦʣʦ 50 % 

ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʢʨʝʱʠʚʘʥʠʷ ʨʘʟʥʳʭ ʧʦʨʦʜ, ʠʟ ʥʠʭ 60 % 

ʨʘʟʚʝʜʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʧʦʛʣʦʪʠʪʝʣʴʥʦʛʦ 

ʩʢʨʝʱʠʚʘʥʠʷ ʚʦ ʚʪʦʨʦʤ ʧʦʢʦʣʝʥʠʠ, 28 % ï 

ʚʦʟʚʨʘʪʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʤʝʥʝʝ 2 % ï 

ʨʘʟʚʝʜʝʥʥʳʝ çʚ ʩʝʙʝè. ʊʘʢʘʷ ʧʣʝʤʝʥʥʘʷ 

ʨʘʙʦʪʘ ʤʦʞʝʪ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʧʨʠʚʝʩʪʠ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʧʦʧʫʣʷʮʠʷʭ ʩʫʞʘʝʪʩʷ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʩʦʢʨʘʱʘʶʪʩʷ 

ʩʨʦʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ, 

ʪʝʨʷʶʪʩʷ ʘʜʘʧʪʠʚʥʳʝ ʠ ʮʝʥʥʳʝ ʢʘʯʝʩʪʚʘ 

ʧʦʨʦʜ [3]. 

ʅʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʩʥʦʚʘʥʘ ʥʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʦʪʘ ʧʫʪʝʤ 

ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ [6]. ʅʘ 

ʦʧʳʪʝ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʩʪʘʣʦ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʥʝʜʨʝʥʥʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʚʳʰʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ 

ʧʝʨʩʦʥʘʣʘ, ʥʦ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʳ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʛʦʣʦʚʴʷ 

ʞʠʚʦʪʥʳʭ, ʙʣʦʢʠʨʫʶʪ ʦʪ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ, ʧʨʠʙʣʠʞʘʷ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʤʘʰʠʥʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʢʦʪʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ ʥʝ 

ʜʦʩʪʠʛʘʝʪʩʷ.  
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ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʥʝʛʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʦʚʳʭ 

ʬʘʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ 

ʦʨʛʘʥʠʟʤ, ʩʚʷʟʘʥʥʦʡ ʩ ʤʦʙʠʣʠʟʘʮʠʝʡ 

ʨʘʙʦʯʝʡ ʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʘ, ʯʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ 

ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʧʨʦʜʫʢʪʠʚʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʢʦʨʦʚʳ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ ʚ ʧʣʘʥʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ. ʊʘʢʦʝ ʧʦʛʦʣʦʚʴʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʤʝʪʘʙʦʣʠʟʤʦʤ, ʪʘʢ ʢʘʢ 

ʦʙʨʘʟʫʝʪʩʷ ʤʦʣʦʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʥʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ ʢʦʨʤʦʚʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʩ ʥʠʟʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ 

ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʢʦʨʦʚ ʩ 

ʚʳʩʦʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʜʘʞʝ 

ʧʨʠ ʤʘʣʝʡʰʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. ɺʦʩʧʘʣʝʥʠʝ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʚʝʩʴ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʘʧʧʘʨʘʪ ʞʠʚʦʪʥʳʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ 25 % ʠ ʙʦʣʝʝ ʢʦʨʦʚ ʩ 

ʤʘʩʪʠʪʦʤ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʵʥʜʦʤʝʪʨʠʪʳ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʷʠʯʥʠʢʦʚ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ [1]. 

ʇʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, 

ʨʝʘʣʠʟʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʦʩʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚʦʟʤʦʞʥʳ ʧʨʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʩʠʩʪʝʤʫ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ɺ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʥʝ ʣʝʯʠʪʴ 

ʞʠʚʦʪʥʳʭ, ʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʪʦʛʜʘ ʢʘʢ ʯʘʱʝ ʚʩʝʛʦ 

ʧʦʢʘʟʘʥʠʷʤʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʣʝʯʝʙʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ [7]. 

ʄʠʢʨʦʬʣʦʨʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʵʪʠʦʣʦʛʠʠ ʙʦʣʝʟʥʠ, ʪʘʢ ʢʘʢ ʚʪʦʨʠʯʥʘʷ 

ʧʘʪʦʣʦʛʠʷ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʤʝʥʝʥʠʶ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ 

ʵʪʠʦʪʨʦʧʥʦʡ ʪʝʨʘʧʠʠ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʵʪʠʦʪʨʦʧʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʦʣʥʘʷ 

ʵʣʠʤʠʥʘʮʠʷ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʘʛʦʮʠʪʘʨʥʦʘʢʪʠʚʥʳʤʠ 

ʢʣʝʪʢʘʤʠ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʘʧʨʦʙʠʨʦʚʘʥʳ 

ʙʠʦʧʨʝʧʘʨʘʪʳ ʩʝʨʠʡ Prevention ʠ Salus, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʫʯʝʥʳʤʠ ʏʫʚʘʰʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʠʤʤʫʥʦʪʨʦʧʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï 

ʚʝʪʝʨʠʥʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʦʨʛʘʥʠʟʤʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʩʝʨʠʡ Prevention ʠ Salus ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ 2007 ʧʦ 2023 ʛʦʜʳ ʠ 

ʚʢʣʶʯʘʣʘ 3 ʵʪʘʧʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ 

ʬʝʨʤʳ ʆʆʆ çʂʨʘʩʥʦʝ ʉʦʨʤʦʚʦè 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʈʝʩʧʫʙʣʠʢʠ ʏʫʚʘʰʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʧʝʨʚʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʦʚ ʩʪʘʜʠʠ 

ʛʣʫʙʦʢʦʡ ʩʪʝʣʴʥʦʩʪʠ ʠ ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ 

ʦʪ ʥʠʭ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʦʧʳʪʦʚ, ʧʦʩʚʷʱʝʥʥʳʡ 

ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʝ ʦʨʛʘʥʠʟʤʘ ʥʝʪʝʣʝʡ ʩ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʠʭ ʘʜʘʧʪʠʚʥʳʭ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ, ʧʨʦʚʝʜʝʥ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-

ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ ʗʥʪʠʢʦʚʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʏʫʚʘʰʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ɸʆ çʌʠʨʤʘ çɸʢʢʦʥʜ-ʘʛʨʦè.  

ʅʘ ʙʘʟʝ ʆɸʆ çʏʫʨʘʯʠʢʩʢʦʝè 

ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʚʝʜʝʥ ʪʨʝʪʠʡ 

ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʨʦʚ ʧʦʩʣʝ 
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ʦʪʝʣʘ ʠ ʨʝʘʣʠʟʘʮʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʠ 

ʬʫʥʢʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 

ʫʩʣʦʚʠʷʭ ɹʋ ʏʈ çʏʫʚʘʰʩʢʘʷ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷè ɻʦʩʚʝʪʩʣʫʞʙʳ ʏʫʚʘʰʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʣʠʥʠʢʦ-

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʠʦ- ʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘ ʢʘʬʝʜʨʝ ʤʦʨʬʦʣʦʛʠʠ, 

ʘʢʫʰʝʨʩʪʚʘ ʠ ʪʝʨʘʧʠʠ ʏʫʚʘʰʩʢʦʛʦ ɻɸʋ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʢʦʨʦʚʳ 

ʩʫʭʦʩʪʦʡʥʦʛʦ, ʥʦʚʦʪʝʣʴʥʦʛʦ ʠ 

ʣʘʢʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʦʚ, ʘ ʪʘʢʞʝ ʪʝʣʷʪʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʥʠʭ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 540 ʜʥʝʡ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʤʳ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʪʨʠ ʛʨʫʧʧʳ ʠʟ 45 ʞʠʚʦʪʥʳʭ ï ʜʚʝ ʦʧʳʪʥʳʝ 

ʠ ʢʦʥʪʨʦʣʴ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʤ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠʤʤʫʥʦʪʨʦʧʥʳʡ ʧʨʝʧʘʨʘʪ 

Prevention-N-ʉ ʚ ʜʦʟʝ 10 ʤʣ ʟʘ 45-40, 25-20 

ʠ 15-10 ʜʥʝʡ ʜʦ ʦʪʝʣʘ, ʢʦʨʦʚʘʤ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï ʧʦ ʵʪʦʡ ʞʝ ʩʭʝʤʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ Salus-PE. ʄʝʪʦʜʠʢʘ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʭʝʤʘʪʠʯʥʦ 

ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʝʨʚʦʛʦ ʦʧʳʪʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʢʦʨʦʚ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʥʠʭ ʪʝʣʷʪ 

 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʪʝʣʘ 

ʢʦʨʦʚ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʧʝʨʝʚʦʜʠʣʠ ʚ 

ʪʝʣʷʪʥʠʢ, ʛʜʝ ʦʥʠ ʞʠʣʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʜʦʤʠʢʘʭ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 30-ʜʥʝʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʘ ʟʘʪʝʤ ʠʭ ʩʦʜʝʨʞʘʣʠ ʛʨʫʧʧʘʤʠ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 30 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ 1 ʩʫʪʦʢ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʦʜʥʫ 

ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʜʚʝ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ 

ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪʘʤ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʥʘʟʥʘʯʘʣʠ ʙʠʦʧʨʝʧʘʨʘʪʳ Prevention-

N-ʉ ʠ Salus-PE ʧʦ 3 ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

2-3 ʠ 7-9 ʩʫʪʢʠ ʞʠʟʥʠ. ɾʠʚʦʪʥʳʤ ʠʟ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʤʤʫʥʦʪʨʦʧʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʥʝ ʧʨʠʤʝʥʷʣʠ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 2-ʦʛʦ ʵʪʘʧʘ 

ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ï ʥʝʪʝʣʠ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʝ ʠʟ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʅʘʫʯʥʘʷ ʨʘʙʦʪʘ 

ʧʨʦʚʝʜʝʥʘ ʧʦʩʣʝ ʦʪʙʦʨʘ ʪʨʝʭ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʠʟ 45 ʛʦʣʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ, 

ʫʯʠʪʳʚʘʷ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 
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ʩʦʩʪʦʷʥʠʝ ʠ ʞʠʚʫʶ ʤʘʩʩʫ. ʇʝʨʚʘʷ ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ ʥʝʪʝʣʝʡ ʧʦʣʫʯʘʣʘ ʚʥʫʪʨʠʤʳʰʝʯʥʳʝ 

ʠʥʲʝʢʮʠʠ Prevention-N-ɽ ʚ ʜʦʟʝ 10 ʤʣ ʟʘ 7 

ʜʥʝʡ ʜʦ ʚʳʚʦʟʘ ʠ ʥʘ 2 ʜʝʥʴ ʧʦʩʣʝ ʟʘʚʦʟʘ, 

ʚʪʦʨʘʷ ï Salus-EG ʧʦ ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʝ, 

ʪʨʝʪʴʷ (ʢʦʥʪʨʦʣʴʥʘʷ) ï ʥʝ ʧʦʜʚʝʨʛʘʣʘʩʴ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʝʩʩʘ 

ʠʤʤʫʥʦʪʨʦʧʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʈʠʩʫʥʦʢ 

2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʚʪʦʨʦʛʦ ʦʧʳʪʘ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʝʩʩʘ ʥʝʪʝʣʝʡ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ 

ʧʨʦʚʝʜʝʥʠʷ ʪʨʝʪʴʝʛʦ ʥʘʫʯʥʦʛʦ ʦʧʳʪʘ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʯʝʨʥʦ-ʧʝʩʪʨʳʝ 

ʛʣʫʙʦʢʦʩʪʝʣʴʥʳʝ ʠ ʥʦʚʦʪʝʣʴʥʳʝ ʢʦʨʦʚʳ. 

ɼʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥ ʥʘ ʯʝʪʳʨʝʭ 

ʛʨʫʧʧʘʭ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʠ ʞʠʚʦʡ ʤʘʩʩʦʡ, ʦʪʦʙʨʘʥʥʳʭ 

ʧʦ 10 ʛʦʣʦʚ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʟʘ 45 ʜʥʝʡ 

ʜʦ ʦʪʝʣʘ ï 1-ʷ, 2-ʷ, 3-ʷ ʦʧʳʪʥʘʷ ʠ 

ʢʦʥʪʨʦʣʴʥʘʷ. ʇʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʘʣʘ Salus-PE 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 10 ʤʣ ʪʨʝʭʢʨʘʪʥʦ 

ʟʘ 45-40, 25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ, 

ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ ï Salus-EG ʧʦ ʪʘʢʦʡ ʞʝ 

ʩʭʝʤʝ. ɺ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢʦʨʦʚʘʤ 

ʧʦʩʣʝ ʦʪʝʣʘ ʧʨʠʤʝʥʷʣʠ ʩʝʘʥʩʳ 

ʵʣʝʢʪʨʦʧʫʥʢʪʫʨʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ 

ʘʪʣʘʩʘ ɻ.ɺ. ʂʘʟʝʝʚʘ (2000) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʘ ɺʦʢʘʣ-ɺ [2]. 

ɺ ʭʦʜʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ 

ʠʟʫʯʝʥʳ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʢʨʦʚʠ, 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʠ ʥʝʪʝʣʝʡ ʟʘ 35-30, 15-10 

ʠ 10-5 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ 3-5 

ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʝʣʘ. ʋ ʙʝʣʦʨʫʩʩʢʠʭ ʥʝʪʝʣʝʡ, 

ʢʨʦʤʝ ʵʪʦʛʦ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ 

ʙʠʦʘʤʠʥʦʚʳʡ ʧʨʦʬʠʣʴ ʢʨʦʚʠ ʜʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʧʦʩʣʝ, ʦʙʩʣʝʜʦʚʘʥʳ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʦʨʛʘʥʳ ʧʦʩʣʝ ʦʪʝʣʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ 

ʤʦʣʦʢʘ. ʋ ʪʝʣʷʪ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʨʦʩʪʘ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʤʦʨʬʦʣʦʛʠʷ ʠ 

ʙʠʦʭʠʤʠʷ ʢʨʦʚʠ, ʩʦʩʪʦʷʥʠʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʘ 1-, 15-, 30-, 

60-, 90-, 120-, 150-, 180-ʝ, ʘ ʫ ʤʦʣʦʜʥʷʢʘ ï 

ʥʘ 360- ʠ 540-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. 
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ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʪʨʝʪʴʝʛʦ ʦʧʳʪʘ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʠ ʘʢʪʠʚʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʬʫʥʢʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ 

ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʬʝʨʤ ʠ 

ʢʦʤʧʣʝʢʩʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï ʈɼ-

ɸʇʂ 1.10.01.02-10 ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤʠ 

ʥʦʨʤʘʤʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʢʦʨʦʚʥʠʢʘʭ ʠ 

ʨʦʜʠʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʷʪ, ʜʦʨʘʱʠʚʘʥʠʷ ʠ 

ʦʪʢʦʨʤʘ ʤʦʣʦʜʥʷʢʘ. ɾʠʚʦʪʥʳʭ ʢʦʨʤʠʣʠ ʧʦ 

ʧʨʠʥʷʪʳʤ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʮʠʦʥʘʤ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ 

ʚʝʱʝʩʪʚʘʤ, ʵʥʝʨʛʠʠ, ʚʠʪʘʤʠʥʘʤ, ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ, ʩʦʛʣʘʩʥʦ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ ʥʦʨʤʘʤ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤʤʫʥʦʪʨʦʧʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʨʦʚʘʤ ʟʘ 45-

40, 25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ, ʪʝʣʷʪʘʤ ʚ 

ʚʦʟʨʘʩʪʝ 2-3 ʠ 7-9 ʜʥʝʡ, ʥʝʪʝʣʷʤ ʟʘ ʥʝʜʝʣʶ 

ʜʦ ʠ ʯʝʨʝʟ 2 ʜʥʷ ʧʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʥʳʝ ʩʝʘʥʩʳ 

ʵʣʝʢʪʨʦʧʫʥʢʪʫʨʳ ʥʦʚʦʪʝʣʴʥʳʤ ʢʦʨʦʚʘʤ, 

ʥʝ ʚʣʠʷʶʪ ʥʝʛʘʪʠʚʥʦ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʪʜʘʣʝʥʥʳʝ 

ʧʝʨʠʦʜʳ ʣʘʢʪʘʮʠʠ ʢʦʨʦʚ, ʜʦʨʘʱʠʚʘʥʠʷ ʠ 

ʦʪʢʦʨʤʘ ʤʦʣʦʜʥʷʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʧʨʝʧʘʨʘʪʳ 

Prevention-N-C ʠ Salus-PE ʧʨʠ ʪʨʝʭʢʨʘʪʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 10 ʤʣ 

ʟʘ 45-40, 25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʦʩʣʝ ʦʪʝʣʘ ʠ ʨʦʩʪʫ ʬʫʥʢʮʠʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʦʚ. ɹʣʘʛʦʜʘʨʷ 

ʧʨʝʧʘʨʘʪʘʤ Prevention-N-C ʠ Salus-ʈɽ 

ʚʨʝʤʷ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ ʫ ʢʦʨʦʚ 

ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 6,0 ʠ 6,4 ʯʘʩʦʚ, ʟʘʜʝʨʞʘʥʠʡ 

ʧʦʩʣʝʜʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʙʳʣʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʤʝʥʠ. 

Prevention-N-ʉ ʧʨʦʬʠʣʘʢʪʠʨʫʝʪ 

ʩʫʙʠʥʚʦʣʶʮʠʶ ʤʘʪʢʠ ʠ ʵʥʜʦʤʝʪʨʠʪ ʥʘ 13,3 

ʠ 6,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

Salus-PE ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ (ʈ<0,05).  

ʀʤʤʫʥʦʢʦʨʨʝʢʮʠʷ ʢʦʨʦʚ ʫʩʢʦʨʷʣʘ 

ʥʘʩʪʫʧʣʝʥʠʝ ʧʝʨʚʦʡ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʥʘ 11,6 

ʠ 14,2 ʜʥʷ, ʩʥʠʞʘʣʘ ʠʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ ʚ 

1,6 ʠ 1,8 ʨʘʟʘ, ʩʦʢʨʘʱʘʣʘ ʩʝʨʚʠʩ-ʧʝʨʠʦʜ ʥʘ 

22,4 ʠ 28,4 ʜʥʷ, ʧʦʚʳʩʠʣʘ 

ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʧʨʠ ʧʝʨʚʦʤ 

ʦʩʝʤʝʥʝʥʠʠ ʥʘ 20,0 ʠ 26,7% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈ<0,05-0,01). 

ʄʦʣʦʢʦ ʢʦʨʦʚ, ʢʦʪʦʨʳʤ 

ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʠʤʤʫʥʦʪʨʦʧʥʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠè (ʊʈ ʊʉ 033/2013) ʠ ɻʆʉʊ 

31449-2013 çʄʦʣʦʢʦ ʢʦʨʦʚʴʝ ʩʳʨʦʝ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. 



120  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

Prevention-N-C ʠ Salus-PE ʥʘ 3-5 ʩʫʪʢʠ 

ʧʦʩʣʝ ʦʪʝʣʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʦʪʤʝʯʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 9,0 ʠ 

10,0% ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 4,3 ʠ 6,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʠʟʘʮʠʠ 

ʛʝʤʦʧʦʵʟʘ. ɺʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʚ ʦʧʳʪʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ 5,2 ʠ 3,8 ʛ/ʣ, ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʘʣʴʙʫʤʠʥʦʚʦʡ ʥʘ 1,8 ʠ 1,3 ʛ/ʣ ʠ 

ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ɔ-ʛʣʦʙʫʣʠʥʦʚʦʡ ï ʥʘ 2,8 ʠ 2,1 ʛ/ʣ (ʈ<0,05-

0,01). ʋ ʢʦʨʦʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʨʝʟʝʨʚʥʦʡ 

ʱʝʣʦʯʥʦʩʪʠ ʢʨʦʚʠ ʥʘ 3,8 ʦʙ%ʉʆ2, ʠʣʠ ʥʘ 

7,7% (ʈ<0,05), ʠ ʥʘ 5,2 ʦʙ%ʉʆ2, ʠʣʠ ʥʘ 

10,5% (ʈ<0,01), ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ï ʥʘ 0,29 

ʤʤʦʣʴ/ʣ, ʠʣʠ ʥʘ 12,3% (ʈ<0,01), ʠ 0,21 

ʤʤʦʣʴ/ʣ, ʠʣʠ ʥʘ 8,9% (ʈ<0,05), 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʥʘ 0,26 ʠ 0,22 

ʤʤʦʣʴ/ʣ, ʠʣʠ ʥʘ 17,1% (ʈ<0,05) ʠ 14,5 % 

(ʈ>0,05), ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʥʘ 0,18 ʠ 0,20 

ʤʤʦʣʴ/ʣ, ʠʣʠ ʥʘ 7,4 ʠ 8,2 % (ʈ<0,05) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʫ ʢʦʨʦʚ-ʤʘʪʝʨʝʡ ʥʘ 

ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ Prevention-N-C ʠ Salus-

PE ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʥʘ 6,1 ʠ 6,9 

%, ʘʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠʤʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʫʚʝʣʠʯʠʣʘʩʴ ʦʜʠʥʘʢʦʚʦ ʥʘ 2,6 %, 

ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ï ʥʘ 5,0 ʠ 5,2 %, ʢʦʣʠʯʝʩʪʚʦ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ï ʥʘ 19,4 ʠ 17,5 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʠʚʠʟʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʬʘʢʪʦʨʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

(ʢʣʝʪʦʯʥʳʡ ʠ ʛʫʤʦʨʘʣʴʥʳʡ ʧʨʦʬʠʣʴ). 

ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʦʪʤʝʯʝʥʘ ʚ ʜʠʥʘʤʠʢʝ ʦʙʱʠʭ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʬʠʣʝʡ ʢʨʦʚʠ ʪʝʣʷʪ, ʢʦʪʦʨʳʝ ʨʦʜʠʣʠʩʴ 

ʦʪ ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʙʠʦʧʨʝʧʘʨʘʪʳ 

Prevention-N-C ʠ Salus-PE ʚ ʩʫʭʦʩʪʦʡʥʦʤ 

ʧʝʨʠʦʜʝ. ʅʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʬʘʢʪʦʨʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʪʝʣʝʥʢʘ. 

ʀʩʧʳʪʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʳʟʳʚʘʶʪ 

ʵʦʟʠʥʦʬʠʣʠʶ ʚ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʞʠʚʦʪʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʘʥʪʠʩʪʨʝʩʩʦʚʦʤ ʵʬʬʝʢʪʝ ʥʘ ʦʨʛʘʥʠʟʤ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʣʷʪ, 

ʧʨʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʜʝʡʩʪʚʠʠ Salus-PE. 

ɺ ʢʨʦʚʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ 

ʥʝʡʪʨʦʬʠʣʳ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʬʦʨʤʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ 

ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚʦ ʚʩʝ 

ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ (ʈ>0,05). ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ 

ʥʝʡʪʨʦʬʠʣʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʩʜʚʠʛʦʤ 

ʥʝʡʪʨʦʬʠʣʴʥʦʛʦ ʷʜʨʘ ʚʧʨʘʚʦ ʠ ʘʢʪʠʚʘʮʠʝʡ 

ʢʣʝʪʦʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. 

ɹʠʦʧʨʝʧʘʨʘʪʳ Prevention-N-C ʠ 

Salus-PE, ʧʨʠʤʝʥʷʝʤʳʝ ʛʣʫʙʦʢʦʩʪʝʣʴʥʳʤ 

ʢʦʨʦʚʘʤ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, 

ʩʥʠʞʘʶʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʪʝʣʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 28,6 ʠ 35,8%, 

ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʥʘ 2,4 ʠ 

4,2 ʜʥʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʨʛʘʥʦʚ ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤ ʧʨʦʚʝʨʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʘ 

ʪʘʢʞʝ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʜʥʷʢʘ. ʂ ʧʨʠʤʝʨʫ, ʢ ʢʦʥʮʫ ʧʝʨʠʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʞʠʚʘʷ ʤʘʩʩʘ ʫ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʪʝʣʷʪ (1-ʷ ʠ 2-ʷ ʦʧʳʪʥʘʷ) ʙʳʣʘ ʚʳʰʝ 

ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 5,0 ʠ 7,0 ʢʛ, ʚ ʢʦʥʮʝ 

ʧʝʨʠʦʜʘ ʜʦʨʘʱʠʚʘʥʠʷ ï ʥʘ 13,8 ʠ 16,6 ʢʛ, 

ʥʘ ʤʦʤʝʥʪ ʧʝʨʝʚʦʜʘ ʩ ʦʪʢʦʨʤʦʯʥʦʡ ʛʨʫʧʧʳ 

ï ʥʘ 19,2 ʠ 24,0 ʢʛ (ʈ<0,001). ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʧʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ ʚʳʨʦʩʣʘ ʥʘ 

20,1 ʠ 24,2 ʢʛ, ʥʝʞʝʣʠ ʚ ʢʦʥʪʨʦʣʝ, ʤʘʩʩʘ 

ʧʘʨʥʦʡ ʪʫʰʠ ï ʥʘ 12,4 ʠ 15,4 ʢʛ, ʫʙʦʡʥʘʷ 

ʤʘʩʩʘ ï ʥʘ 13,4 ʠ 16,1 ʢʛ, ʘ ʤʘʩʩʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ ï ʥʘ 0,7 ʠ 0,9 ʢʛ. 

ʊʨʝʙʦʚʘʥʠʷ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʦʚʷʜʠʥʳ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚè (ʊʈ ʊʉ 

034/2013) ʚʳʧʦʣʥʝʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʭʦʨʦʰʝʤ ʢʘʯʝʩʪʚʝ ʤʷʩʥʳʭ ʪʫʰ. 

ɼʠʥʘʤʠʢʘ ʙʠʦʘʤʠʥʦʚ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ, ʥʝʡʪʨʦʬʠʣʘʭ, ʣʠʤʬʦʮʠʪʘʭ ʠ 

ʧʣʘʟʤʝ ʢʨʦʚʠ ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʥʝʪʝʣʝʡ 

ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʟʳʚʘʝʤʦʤ ʩʪʨʝʩʩʝ, ʢʦʪʦʨʳʡ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ ʚʳʙʨʦʩʦʤ 
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ʙʠʦʘʤʠʥʦʚ ʠʟ ʤʝʩʪ ʜʝʧʦʥʠʨʦʚʘʥʠʷ, ʯʝʤ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ: ʢʘʪʝʭʦʣʘʤʠʥʦʚ ï ʥʘ 9,1-

15,8 %, ʛʠʩʪʘʤʠʥʘ ï ʥʘ 1,02-2,35 % 

(P<0,01), ʩʝʨʦʪʦʥʠʥʘ ï ʥʘ 1,0-4,6%. 

ɺʚʝʜʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ Prevention-N-E ʠ 

Salus-EG ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʤ ʞʠʚʦʪʥʳʤ 1-ʡ ʠ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʩʦʢʨʘʱʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʥʘ 7,6-16,4% ʠ 10,8-18,9% ʠ 

ʛʠʩʪʘʤʠʥʘ ʥʘ 1,9-4,3% ʠ 2,6-4,4% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

(ʈ<0,05-0,001) ʠ, ʥʘʧʨʦʪʠʚ, ʧʦʚʳʰʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʝʨʦʪʦʥʠʥʘ ʥʘ 1,5-4,2 % ʠ 

2,4-5,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈ<0,05-0,01). 

ɺʳʙʦʨʦʯʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ 

ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ, ʩʝʨʦʪʦʥʠʥ- ʠ 

ʛʠʩʪʘʤʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʙʠʦʧʨʝʧʘʨʘʪʳ 

Prevention-N-E ʠ Salus-EG ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʦʟʜʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

Prevention-N-E ʠ Salus-EG ʢʦʨʨʝʢʪʠʨʫʝʪ 

ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʠʣʠ 

ʠʩʢʣʶʯʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʨʦʚ ʥʘ 

ʢʘʨʪʠʥʫ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʪʝʣʝʡ, ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʠʟ 

ʟʘʛʨʘʥʠʮʳ. ʇʦʚʳʰʝʥʠʝ ʟʘʱʠʪʥʦ-

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʦʛʦ ʥʘ ʩʪʨʝʩʩ ʥʘ ʬʦʥʝ 

ʘʧʨʦʙʠʨʦʚʘʥʠʷ ʠʤʤʫʥʦʪʨʦʧʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʘʥʘʣʠʟʦʤ 

ʤʦʨʬʦʣʦʛʠʠ ʢʨʦʚʠ. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 1-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʢʨʦʚʠ ʥʝʪʝʣʝʡ 1-ʡ ʠ 2-ʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ ʚ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʥʘ 

14,0 ʠ 13,9 % (ʈ<0,001), ʛʝʤʦʛʣʦʙʠʥʘ ï ʥʘ 

12,4 ʠ 11,7 % (ʈ<0,01), ʣʝʡʢʦʮʠʪʦʚ ï ʥʘ 

72,1 ʠ 59,0 % (ʈ<0,001), ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ ï ʥʘ 3,5 ʠ 4,9% ʠ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ï ʥʘ 13,1 ʠ 

12,2 % (ʈ<0,001), ʪʦ ʤʦʥʦʮʠʪʦʚ, ʥʘʦʙʦʨʦʪ, 

ʚʳʰʝ ï ʥʘ 0,26 ʠ 0,44 % (ʈ>0,05), 

ʵʦʟʠʥʦʬʠʣʦʚ ï ʚ 1,6 ʠ 2,3 ʨʘʟʘ ʠ 

ʣʠʤʬʦʮʠʪʦʚ ï ʥʘ 15,8 ʠ 15,5 % (ʈ<0,001). 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʩ ʠʤʤʫʥʦʪʨʦʧʥʳʤ ʵʬʬʝʢʪʦʤ ʫ 

ʞʠʚʦʪʥʳʭ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʠʩʢʣʶʯʘʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʙʝʣʢʦʚʦʤ ʦʙʤʝʥʝ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 

ʥʝʪʝʣʝʡ ʧʨʠ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʪʨʝʩʩʝ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʪʤʝʯʘʝʪʩʷ ʩʧʘʜ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʝʛʦ 

ʛʣʦʙʫʣʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʥʘ 10-ʡ ʜʝʥʴ ʧʦʩʣʝ 

ʟʘʚʦʟʘ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʵʪʦʤʫ 

ʚʣʠʷʥʠʶ ɔ-ʛʣʦʙʫʣʠʥʳ ï ʠʭ ʫʨʦʚʝʥʴ 

ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 27,7 ʠ 24,8 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʈ<0,05-0,01).  

ɸʢʪʠʚʥʦʩʪʴ ʘʩʧʘʨʪʘʪ- ʠ 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʚ 

ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʠʨʫʚʘʪʘ ʥʘ 1-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ 

ʵʥʝʨʛʠʝʡ ʚ ʤʦʤʝʥʪ ʘʜʘʧʪʘʮʠʠ ʢ ʩʪʨʝʩʩʫ. 

ʏʝʨʝʟ 5 ʜʥʝʡ ʧʦʩʣʝ ʟʘʚʦʟʘ ʠʤʧʦʨʪʥʳʭ 

ʥʝʪʝʣʝʡ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ ʩʥʠʞʘʝʪʩʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʜʫʢʮʠʠ ʬʝʨʤʝʥʪʦʚ 

ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʚ ʢʨʦʚʠ 

ʛʣʫʪʘʤʠʥʦʚʦʡ ʠ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪ ï 

ʫʯʘʩʪʥʠʢʦʚ ʤʝʪʘʙʦʣʠʟʤʘ. ʇʦʵʪʦʤʫ 

ʞʠʚʦʪʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʬʘʢʪʦʨʦʚ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ, 1-ʡ ʠ 2-

ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ, 

ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ, ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʳ 

ʢʨʦʚʠ, ʫʨʦʚʥʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 26,5 

%, 10,7 ʠ ʥʘ 11,2 % (ʈ<0,01-0,001), ʥʘ 27,4 

%, 13,6 ʠ ʥʘ 13,0 % (ʈ<0,001), ʥʘ 10,4 %, 

2,7 ʠ ʥʘ 3,3 % (ʈ<0,05-0,001), ʥʘ 33,9 %, 

16,3 ʠ ʥʘ 18,8 % (ʈ<0,01-0,001). 

ɺʥʫʪʨʠʤʳʰʝʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʝʪʝʣʷʤ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʩʛʣʘʞʠʚʘʝʪ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ 

ʧʦʢʘʟʘʪʝʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʜʥʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʪʝʣʠ 1-ʡ ʠ 2-ʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʫʣʫʯʰʠʣʠ ʩʚʦʠ ʧʦʢʘʟʘʪʝʣʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɸ ʠʤʝʥʥʦ, ʩʦʢʨʘʪʠʣʩʷ 

ʩʝʨʚʠʩ-ʧʝʨʠʦʜ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7,8 ʠ 

12,2 ʩʫʪ., ʠʥʜʝʢʩ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ï ʚ 1,47 ʠ 

1,75 ʨʘʟʘ ʠ ʚʳʨʦʩ ʧʨʦʮʝʥʪ 
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ʦʩʝʤʝʥʝʥʠʠ ʚ 2,0 ʠ 3,0 ʨʘʟʘ (ʈ<0,05-0,01), 

ʥʝʞʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʦʧʳʪʘʭ 

ʙʠʦʧʨʝʧʘʨʘʪʳ Prevention-N-E ʠ Salus-EG 

ʦʢʘʟʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʘʢʪʠʚʠʟʘʮʠʶ ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʤʧʦʨʪʥʳʭ ʛʦʣʰʪʠʥʩʢʠʭ 

ʥʝʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʟʘʣʦʞʝʥʘ ʚ ʥʠʭ 

ʛʝʥʝʪʠʯʝʩʢʠ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʧʦʩʣʝ 

ʦʪʝʣʘ ʫ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʜʦʡ 

ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʙʳʣ ʚʳʰʝ ʥʘ 121 ʠ 

157 ʢʛ (ʈ<0,05), ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʄʘʩʩʦʚʘʷ 

ʜʦʣʷ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʪʘʢʞʝ ʙʳʣʠ 

ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 0,08 ʠ 

0,09 % ʠ ʥʘ 0,03 ʠ 0,05 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ Prevention-N-E ʠ Salus-EG 

ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʪʝʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ 

ʧʦʩʣʝ ʦʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʠ 

ʧʦʣʫʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʦʪʚʝʯʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʊʝʭʥʠʯʝʩʢʦʛʦ 

ʨʝʛʣʘʤʝʥʪʘ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠè (TP ʊʉ 033/2013) ʠ ɻʆʉʊ 

31449-2013 çʄʦʣʦʢʦ ʢʦʨʦʚʴʝ ʩʳʨʦʝ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʨʝʭʢʨʘʪʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

Salus-PE ʠ Salus-EG ʛʣʫʙʦʢʦʩʪʝʣʴʥʳʤ 

ʢʦʨʦʚʘʤ ʟʘ 45-40, 25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ 

ʦʪʝʣʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10,0 ʤʣ ʠ ʪʨʝʭʢʨʘʪʥʳʝ 

ʩʝʘʥʩʳ ʧʦ 15 ʤʠʥʫʪ ʩ ʠʥʪʝʨʚʘʣʦʤ 48 ʯʘʩʦʚ 

ʵʣʝʢʪʨʦʧʫʥʢʪʫʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʩʪʠʤʫʣʠʨʫʶʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʟʘʱʠʪʫ 

ʦʨʛʘʥʠʟʤʘ, ʧʨʦʬʠʣʘʢʪʠʨʫʶʪ ʧʦʩʣʝʨʦʜʦʚʳʝ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʢʦʨʦʚ, 

ʯʝʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʘʯʝʩʪʚ. 

ʇʨʠ ʦʮʝʥʢʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʵʬʬʝʢʪʦʚ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ 1-ʡ, 2-ʡ ʠ 

3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʚʨʝʤʷ ʦʪʜʝʣʝʥʠʷ 

ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 5,3 ʯʘʩʘ, 

6,0 ʠ 5,4 ʯʘʩʘ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʩʫʙʠʥʚʦʣʶʮʠʝʡ ʤʘʪʢʠ ʫʤʝʥʴʰʠʣʘʩʴ ʚ 4,0 

ʨʘʟʘ, 4,0 ʠ 2,0 ʨʘʟʘ, ʚ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʨʘʟʚʠʪʠʝ ʵʥʜʦʤʝʪʨʠʪʘ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 2,0 

ʨʘʟʘ, ʘ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʥ 

ʚʦʚʩʝ ʠʩʢʣʶʯʘʣʩʷ. ʇʨʦʮʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʤʝʥʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ Salus-EG ʙʳʣ ʚ 3,0 ʨʘʟʘ 

ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Salus-PE, ʠ ʚ 

1,5 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʵʣʝʢʪʨʦʧʫʥʢʪʫʨʳ. ɸʧʨʦʙʠʨʦʚʘʥʥʳʝ 

ʤʝʪʦʜʳ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʩʥʠʟʠʣʠ 

ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʢʝʪʦʟʘ 

ʩʨʝʜʠ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʚ 4,0 

ʨʘʟʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʫ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ (1-ʷ, 2-ʷ ʠ 3-ʷ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ) 

ʩʦʢʨʘʱʘʣʠʩʴ ʚʨʝʤʷ ʧʨʦʷʚʣʝʥʠʷ ʧʝʨʚʦʡ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʥʘ 14,1 ʩʫʪ., 18,8 ʠ 14,9 

ʩʫʪ., ʠʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ ʥʘ 27 %, 30 ʠ 23% 

ʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜ ï ʥʘ 25,2 ʩʫʪ., 35,5 ʠ 23,0 

ʩʫʪ., ʘ ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʢʦʨʦʚ ʚ 

ʧʝʨʚʫʶ ʧʦʣʦʚʫʶ ʦʭʦʪʫ ʫʚʝʣʠʯʠʣʩʷ ʚ 1-ʡ ʠ 

3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ 30 %, ʚʦ 2-ʦʡ ï ʥʘ 

40 %.  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ 1-ʡ, 2-ʡ ʠ 3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʧʦʩʣʝ ʦʪʝʣʘ ʦʢʘʟʘʣʠʩʴ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ 

ʜʘʥʥʳʭ: ʵʨʠʪʨʦʮʠʪʳ ï ʥʘ 6,1 %, 9,8 ʠ 4,7 

%, ʛʝʤʦʛʣʦʙʠʥ ï ʥʘ 3,4 %, 4,8 ʠ 3,5 % 

(ʈ<0,05-0,01). ɺ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʘʭ 

ʢʦʥʪʨʦʣʷ ʠ 3-ʡ ʦʧʳʪʥʦʡ ʫʨʦʚʝʥʴ 

ʣʝʡʢʦʮʠʪʦʚ ʯʝʨʝʟ 5-10 ʜʥʝʡ ʧʦʩʣʝ ʦʪʝʣʘ 

ʚʳʨʦʩ ʥʘ 9,8 % ʠ 14,2 %, ʘ ʚ 1-ʡ ʠ 2-ʡ 

ʛʨʫʧʧʘʭ, ʥʘʦʙʦʨʦʪ, ʩʥʠʟʠʣʩ ̫ ʥʘ 1,2 % ʠ 

2,08 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɾʠʚʦʪʥʳʝ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫʩʪʫʧʘʣʠ 

ʞʠʚʦʪʥʳʤ 1-ʡ, 2-ʡ ʠ 3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 

6,9 %, 7,4 ʠ 2,3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈ<0,05-

0,01). ʉʦʜʝʨʞʘʥʠʝ ɔ-ʛʣʦʙʫʣʠʥʦʚ, ʫʨʦʚʝʥʴ 

ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦ 

ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ, 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ, ʢʘʨʦʪʠʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ 1-ʡ, 

2-ʡ ʠ 3 ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʚʳʰʝ 

ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,7 ʛ/ʣ, 0,4 ʠ 

0,5 ʛ/ʣ (ʈ<0,001), ʥʘ 8,4 %, 9,1 ʠ 0,8 % 

(ʈ<0,05-0,01), ʥʘ 23,7 %, 26,2 ʠ 21,1 % 

(ʈ<0,05), ʥʘ 0,22 ʤʤʦʣʴ/ʣ (10,9 %), 0,05 

ʤʤʦʣʴ/ʣ (4,5 %) ʠ 0,01 ʤʤʦʣʴ/ʣ (2,3 %) 

(ʈ<0,05), ʥʘ 0,23 ʤʤʦʣʴ/ʣ (16,4 %), 0,27 

ʤʤʦʣʴ/ʣ (19,2 %) ʠ 0,24 ʤʤʦʣʴ/ʣ (17,1 %) 

(ʈ<0,05), ʥʘ 0,9 ʤʛ/%, 1,0 ʠ 0,1 ʤʛ/%. 

ɸʢʪʠʚʥʦʩʪʴ ɸʃʊ ʫ ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ 1-ʡ, 

2-ʡ ʠ 3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ 

ʥʠʞʝ, ʥʝʞʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 11,2 ʝʜ./ʣ, 8,15 ʠ 9,77 

ʝʜ./ʣ ʠʣʠ ʥʘ 21,3 %, 15,5 ʠ 18,6 % (ʈ<0,05), 

ʘ ɸʉʊ ï ʥʘ 16,19 ʝʜ./ʣ, 13,39 ʠ 15,13 ʝʜ./ʣ 

ʠʣʠ ʥʘ 13,73 %, 11,36 ʠ 12,83 %, (ʈ<0,05). 

ʇʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʪʨʦʧʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ Salus-PE ʠ Salus-EG 

ʛʣʫʙʦʢʦʩʪʝʣʴʥʳʤ ʢʦʨʦʚʘʤ ʠ 

ʵʣʝʢʪʨʦʧʫʥʢʪʫʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʠʭ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ ʟʘʱʠʪʥʳʭ ʩʠʣ ʠ 

ʨʝʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʠʪʝʪʘ ʦʨʛʘʥʠʟʤʘ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ (ʬʘʛʦʮʠʪʘʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ, ʬʘʛʦʮʠʪʘʨʥʳʡ 

ʠʥʜʝʢʩ, ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʳʚʦʨʦʪʢʠ, ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʣʘʟʤʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ), ʢʦʪʦʨʳʝ ʫ ʢʦʨʦʚ 1-ʡ, 

2-ʡ ʠ 3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʩʣʝ ʦʪʝʣʘ 

ʦʢʘʟʘʣʠʩʴ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʜʘʥʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 2,9 %, 4,5 ʠ 2,8 %; 0,2 

%, 0,8 ʠ 0,3 %; ʥʘ 5,0 %, 6,2 ʠ 4,3 %; ʥʘ 2,1 

%, 3,3 % ʠ 1,9 %; ʥʘ 0,8 ʤʛ/ʤʣ, 1,6 ʠ 1,4 

ʤʛ/ʤʣ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʧʨʝʧʘʨʘʪʳ 

Salus-PE ʠ Salus-EG, ʘ ʪʘʢʞʝ 

ʵʣʝʢʪʨʦʧʫʥʢʪʫʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʨʝʘʣʠʟʫʶʪ ʙʠʦʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʢʦʨʦʚ. ʆʪ 

ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ (1-ʷ, 2-ʷ ʠ 3-ʷ ʦʧʳʪʥʳʝ 

ʛʨʫʧʧʳ) ʟʘ ʣʘʢʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦʣʫʯʝʥʦ 

ʤʦʣʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 156 ʢʛ, 201 ʠ 34 

ʢʛ (ʈ<0,01-0,001) ʙʦʣʴʰʝ, ʯʝʤ ʦʪ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ 

ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʢʦʤʧʣʝʢʩʥʳʤ 

ʙʠʦʧʨʝʧʘʨʘʪʦʤ Salus-EG. 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʟʚʦʣʠʣʦ 

ʫʣʫʯʰʠʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʦʚʴʝʛʦ 

ʤʦʣʦʢʘ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠè (TP ʊʉ 

033-2013) ʠ ɻʆʉʊ 31449-2013 çʄʦʣʦʢʦ 

ʢʦʨʦʚʴʝ ʩʳʨʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʤʦʞʝʤ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʪʠʤʫʣʷʮʠʝʡ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ (ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ) ʢʦʨʦʚ.  

ʇʨʝʜʣʘʛʘʝʤʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ 

ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʪʨʘʥʩʧʦʨʪʥʳʡ ʩʪʨʝʩʩ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ 

ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʘʯʝʩʪʚ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜʘʭ ʩʫʭʦʩʪʦʷ, 

ʥʦʚʦʪʝʣʴʥʦʩʪʠ ʠ ʣʘʢʪʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʥʠʭ ʪʝʣʷʪ ʩ ʨʦʞʜʝʥʠʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʚʦʟʨʘʩʪʘ 540 ʩʫʪʦʢ ʠ ʠʤʧʦʨʪʠʨʫʝʤʳʭ 

ʥʝʪʝʣʝʡ, ʫʣʫʯʰʝʥʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʢʨʦʚʠ, 

ʩʪʠʤʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 

ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʟʚʝʥʴʝʚ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʚʝʪʝʨʠʥʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʦʨʛʘʥʠʟʤʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʩʝʨʠʡ Prevention ʠ Salus ʚ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2023 ʛʦʜʳ ʠ ʩʦʩʪʦʷʣʘ ʠʟ 3 

ʵʪʘʧʦʚ. ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ Prevention-N-ʉ, Prevention-N-ɽ, Salus-

PE ʠ Salus-EG ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʩʘʭʘʨʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʩʨʝʜʩʪʚ, ʠ 

ʘʧʨʦʙʠʨʦʚʘʥʳ ʥʘ ʧʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʪʨʝʭ ʭʦʟʷʡʩʪʚ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʘʢʪʠʚʠʟʘʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ, ʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʦʥ ʫ Salus-PE. ʇʨʝʜʣʦʞʝʥʥʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʨʝʜʫʧʨʝʞʜʘʶʪ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʩʪʨʝʩʩ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʥʝʪʝʣʝʡ, ʧʨʠ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʵʬʬʝʢʪʝ Salus-ɽG. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʙʠʦʧʨʝʧʘʨʘʪʳ Salus-

PE ʠ Salus-EG ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʫʣʫʯʰʘʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ, ʟʘ ʩʯʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʛʝʤʦʧʦʵʟʘ, ʤʝʪʘʙʦʣʠʟʤʘ, 

ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʠ ʬʘʢʪʦʨʦʚ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʟʚʝʥʴʝʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʧʨʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʵʬʬʝʢʪʝ Salus-EG. 
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CORRECTION OF REPRODUCTIVE AND PRODUCTIVE QUALITIES OF CATTLE WITH 

BIOLOGICAL PRODUCTS OF THE PREVENTION AND SALUS SERIES 

 

Kondruchina S.G., Semenov V.G. 

Summary 

 

The purpose of this work was the veterinary and hygienic justification of 

immunoprophylaxis of the body of cattle with new generation biopreparations of the Prevention and 

Salus series in the realization of reproductive and productive qualities. The research work was 

carried out in the period from 2007 to 2023 and consisted of 3 stages. We have developed complex 

biological preparations Prevention-N-C, Prevention-N-E, Salus-PE and Salus-EG based on a 

polysaccharide complex of yeast cells and antibacterial components belonging to the group of 

immunotropic agents, and tested on cattle in three farms. It has been established that the positive 

effect of using the developed drugs is achieved by activating the cellular and humoral links of 

nonspecific resistance of the body, and it is more pronounced in Salus-PE. The proposed biologics 

prevent transport stress and contribute to the realization of the bioresource potential of the 

reproductive and productive qualities of imported heifers, with a more pronounced corresponding 

Salus-EG effect. It should be noted that Salus-PE and Salus-EG biologics prevent postpartum 

complications, improve the reproductive and productive qualities of dairy cows, due to the 

activation of hematopoiesis, metabolism, selective mobilization of aminotransferases and factors of 

cellular and humoral links of nonspecific resistance of the body, with a more pronounced 

corresponding effect of Salus-EG. 
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ʂʣʦʩʪʨʠʜʠʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪʩʷ 

ʘʥʘʵʨʦʙʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʢʣʦʩʪʨʠʜʠʷʤʠ. 

ɹʦʣʝʟʥʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʝʢʘʝʪ ʚ ʦʩʪʨʦʡ 

ʬʦʨʤʝ ʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ 

ʞʠʚʦʪʥʳʭ, ʧʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦ ʩʪʨʘʜʘʝʪ 

ʤʦʣʦʜʥʷʢ. ɺʦʟʙʫʜʠʪʝʣʠ ʢʣʦʩʪʨʠʜʠʦʟʘ 

ʷʚʣʷʶʪʩʷ ʘʥʘʵʨʦʙʘʤʠ, ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, 

ʦʙʠʪʘʶʪ ʚ ʧʦʯʚʝ, ʚʦʜʝ, ʥʘʚʦʟʝ [4, 7]. ʉʧʦʨʳ 

ʢʣʦʩʪʨʠʜʠʡ ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʟʜʦʨʦʚʳʭ 

ʢʦʨʦʚ, ʜʦʣʛʦʝ ʚʨʝʤʷ, ʥʝ ʧʨʦʷʚʣʷʷ ʩʝʙʷ [1, 

5]. ʇʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʘʢʪʝʨʠʠ ʚʳʜʝʣʷʶʪ 

ʪʦʢʩʠʥʳ, ʧʨʠ ʵʪʦʤ ʧʦʨʘʞʘʶʪʩʷ ʤʳʰʝʯʥʘʷ 

ʪʢʘʥʴ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʧʝʯʝʥʴ, 

ʧʦʯʢʠ, ʩʝʣʝʟʝʥʢʘ. ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʳʭ ʦʨʛʘʥʦʚ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʩʳʯʫʛʘ, 

ʪʦʥʢʦʛʦ ʠ ʪʦʣʩʪʦʛʦ ʦʪʜʝʣʦʚ ʢʠʰʝʯʥʠʢʘ [2, 

3, 7]. ʆʧʘʩʥʦʩʪʴ ʦʩʪʨʳʭ ʬʦʨʤ 

ʢʣʦʩʪʨʠʜʠʦʟʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʳʩʪʨʦʤ ʨʘʟʚʠʪʠʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʝʜʫʱʝʛʦ ʢ 

ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ [4, 6]. ʍʨʦʥʠʯʝʩʢʦʝ 

ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʪʝʣʷʪ ʥʘʩʪʫʧʘʝʪ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʦʡʥʦʛʦ ʩʪʘʜʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʚʥʫʪʨʝʥʥʠʭ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ 

ʪʝʣʝʥʢʘ, ʢʦʪʦʨʳʡ ʧʘʣ ʦʪ ʢʣʦʩʪʨʠʜʠʘʣʴʥʦʡ 

ʠʥʬʝʢʮʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʩʢʨʳʪʠʝ ʧʘʚʰʝʛʦ ʪʝʣʝʥʢʘ 

ʚ ʚʦʟʨʘʩʪʝ ʪʨʝʭ ʜʥʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʉʇʂ çɼʨʫʞʙʘè ʂʝʟʩʢʦʛʦ ʨʘʡʦʥʘ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʆʪʤʝʯʘʣʘʩʴ 

ʩʣʝʜʫʶʱʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʟʘʙʦʣʝʚʘʥʠʷ: ʦʙʱʝʝ ʫʛʥʝʪʝʥʠʝ, ʩʣʘʙʦʩʪʴ, 

ʧʨʦʬʫʟʥʘʷ ʜʠʘʨʝʷ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ, 

ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ. ʋʩʪʘʥʦʚʣʝʥ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ: 

ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ 

ʥʘ ʢʣʦʩʪʨʠʜʠʦʟʳ ʧʦʩʪʘʚʣʝʥ ʧʦʩʣʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʥʘ ʙʘʟʝ ɹʋ ʋʈ 

çʋʜʤʫʨʪʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨè. ɼʣʷ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ 

ʦʪʦʙʨʘʥ ʩʣʝʜʫʶʱʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ: ʢʫʩʦʯʢʠ ʧʝʯʝʥʠ, ʩʝʣʝʟʝʥʢʠ, 

ʧʦʯʢʠ. ʄʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʥʫʪ ʢʦʥʩʝʨʚʘʮʠʠ 

10 %-ʥʳʤ ʟʘʙʫʬʝʨʝʥʥʳʤ ʥʝʡʪʨʘʣʴʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʠʥʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ 

ɺʆ çʋʜɻɸʋè. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʝʯʝʥʠ 

ʚʳʷʚʣʷʝʪʩʷ ʜʠʬʬʫʟʥʦʝ ʧʦʨʘʞʝʥʠʝ 

ʧʘʨʝʥʭʠʤʳ, ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʛʝʧʘʪʦʮʠʪʦʚ. ʅʘʙʣʶʜʘʶʪʩʷ 

ʧʨʦʷʚʣʝʥʠʷ ʬʦʢʘʣʴʥʳʭ ʥʝʢʨʦʟʦʚ, 

ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʫʯʘʩʪʢʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʛʝʧʘʪʦʮʠʪʦʚ. ɺ ʵʪʠʭ ʫʯʘʩʪʢʘʭ 

ʚʳʷʚʣʷʝʪʩʷ ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʧʝʯʝʥʦʯʥʳʭ 

ʙʘʣʦʢ ʩ ʥʘʨʫʰʝʥʠʝʤ ʘʜʛʝʟʠʚʥʳʭ ʢʦʥʪʘʢʪʦʚ 
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ʤʝʞʜʫ ʛʝʧʘʪʦʮʠʪʘʤʠ. ɼʣʷ ʛʝʧʘʪʦʮʠʪʦʚ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʮʠʪʦʥʝʢʨʦʟʘ ʪʠʧʠʯʥʦ 

ʩʤʦʨʱʠʚʘʥʠʝ ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʷ 

ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʦ ʠʣʠ ʛʠʧʝʨʭʨʦʤʥʦ 

ʦʢʩʠʬʠʣʴʥʦ ʦʢʨʘʰʝʥʥʦʡ ʮʠʪʦʧʣʘʟʤʳ. 

ʗʜʨʘ ʛʠʧʝʨʭʨʦʤʥʳʝ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʧʠʢʥʦʟʦʚ. ɺʳʷʚʣʷʶʪʩʷ ʘʧʦʧʪʦʪʠʯʝʩʢʠʝ 

ʪʝʣʘ. ʋʢʘʟʘʥʥʳʝ ʷʚʣʝʥʠʷ ʪʠʧʠʯʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʜʣʷ ʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥ 

ʧʝʯʝʥʦʯʥʳʭ ʜʦʣʝʢ. ɼʣʷ ʧʝʨʠʬʝʨʠʠ ʜʦʣʝʢ 

ʪʠʧʠʯʥʳ ʛʠʜʨʦʧʠʯʝʩʢʘʷ ʠ ʙʘʣʣʦʥʥʘʷ 

ʜʠʩʪʨʦʬʠʷ ʧʝʯʸʥʦʯʥʳʭ ʢʣʝʪʦʢ, ʥʘʣʠʯʠʝ 

ʘʧʦʧʪʦʟʥʳʭ ʪʝʣʝʮ. ʇʦ ʭʦʜʫ ʛʝʧʘʪʦʮʠʪʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʦʨʪʘʣʴʥʦʛʦ 

ʪʨʘʢʪʘ ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ. ɺ ʩʠʥʫʩʘʭ ʠ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʟʦʥʘʭ ʛʠʧʝʨʪʨʦʬʠʷ ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʷ ʢʣʝʪʦʢ ʂʫʧʬʝʨʘ ʠ ʷʤʦʯʥʳʭ 

ʢʣʝʪʦʢ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1ï ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʜʦʣʴʢʠ ʧʝʯʝʥʠ, ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʛʝʧʘʪʦʮʠʪʦʚ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʬʦʢʘʣʴʥʦʛʦ ʥʝʢʨʦʙʠʦʟʘ ʠ ʘʧʦʧʪʦʟʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʍ 400. 

ʆʙʦʟʥʘʯʝʥʠʝ: 1 ï ɿʦʥʘ ʬʦʢʘʣʴʥʦʛʦ ʥʝʢʨʦʙʠʦʟʘ 

 

ʉʝʣʝʟʝʥʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʦʪʝʢʦʤ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʪʨʘʙʝʢʫʣ ʠ 

ʢʘʧʩʫʣʳ. ʉʦʜʝʨʞʠʤʦʝ ʢʨʘʩʥʦʡ ʠ ʙʝʣʦʡ 

ʧʫʣʴʧʳ ʩʣʘʙʦ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʩʠʣʫ 

ʯʘʩʪʠʯʥʦʛʦ ʦʧʫʩʪʦʰʝʥʠʷ ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʠ 

ʟʦʥ ʙʝʣʦʡ ʧʫʣʴʧʳ. ʅʘʧʨʦʪʠʚ, 

ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʪʷʞʠ ʢʨʘʩʥʦʡ 

ʧʫʣʴʧʳ ʦʙʠʣʴʥʦ ʠʥʬʠʣʴʪʨʠʨʦʚʘʥʳ 

ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ ʠ ʦʪʜʝʣʴʥʳʤʠ 

ʧʦʣʠʥʫʢʣʝʘʨʘʤʠ. ʗʜʨʘ ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʠ 

ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʥʘʙʫʭʰʠʝ. ʀʤʝʶʪʩʷ ʜʠʬʬʫʟʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʘʧʦʧʪʦʟʦʚ ʩ ʘʧʦʧʪʦʪʠʯʝʩʢʠʤʠ 

ʪʝʣʘʤʠ ʚ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ ʠ ʟʦʥʘʭ ʮʝʥʪʨʦʚ 

ʨʘʟʤʥʦʞʝʥʠʷ ʙʝʣʦʡ ʧʫʣʴʧʳ. ʉʠʥʫʩʳ 

ʨʘʩʰʠʨʝʥʳ ʩ ʷʚʣʝʥʠʷʤʠ ʬʦʢʘʣʴʥʦʡ 

ʘʛʨʝʛʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʂʘʧʩʫʣʘ, ʪʨʘʙʝʢʫʣʘ ʠ ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ ʩʝʣʝʟʝʥʢʠ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ. ʍ200. ʆʙʦʟʥʘʯʝʥʠʝ: 1 ï ʂʨʘʩʥʘʷ ʧʫʣʴʧʘ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ 

1 

 

1 
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ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

ʧʦʯʝʢ ʚʳʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʥʝʬʨʦʥʳ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʝʢʨʦʙʠʦʟʘ ʠ ʘʤʠʣʦʠʜʥʦʡ 

ʛʦʤʦʛʝʥʠʟʘʮʠʠ. ʂʘʧʠʣʣʷʨʳ ʩʦʩʫʜʠʩʪʳʭ 

ʢʣʫʙʦʯʢʦʚ ʧʦʣʥʦʢʨʦʚʥʳ. ʉʦʩʫʜʠʩʪʳʝ 

ʢʣʫʙʦʯʢʠ ʥʝʨʝʜʢʦ ʬʦʨʤʠʨʫʶʪ ʩʠʥʝʭʠʠ ʩ 

ʥʘʨʫʞʥʦʡ ʢʘʧʩʫʣʦʡ. ʕʧʠʪʝʣʠʡ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ 

ʠʟʚʠʪʳʭ ʢʘʥʘʣʴʮʝʚ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʠʜʨʦʧʠʯʝʩʢʦʡ 

ʜʠʩʪʨʦʬʠʠ ʠ ʣʠʟʠʩʘ. ʗʜʨʘ ʵʧʠʪʝʣʠʦʮʠʪʦʚ 

ʥʘʙʫʭʰʠʝ. ʇʨʠʟʥʘʢʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ 

ʦʪʝʢʘ ʤʝʞʜʦʣʴʢʦʚʳʭ ʩʦʩʫʜʦʚ. ʃʦʢʘʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʡ ʠ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ ʠ ʧʦʣʠʥʫʢʣʝʘʨʘʤʠ 

(ʈʠʩʫʥʦʢ 3). 

ʅʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʜʝʩʢʚʘʤʘʮʠʠ ʵʧʠʪʝʣʠʷ ʜʠʩʪʘʣʴʥʳʭ ʧʨʷʤʳʭ 

ʢʘʥʘʣʴʮʝʚ. ʄʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʝʢ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʚʳʨʘʞʝʥʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ 

ʠ ʥʘʯʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʣʘʜʞʠʨʦʚʘʥʠʷ. 

ʈʘʩʰʠʨʝʥʠʝ ʧʨʦʩʚʝʪʦʚ ʩʦʙʠʨʘʪʝʣʴʥʳʭ 

ʪʨʫʙʦʯʝʢ, ʩ ʣʦʢʘʣʴʥʦʡ ʘʪʨʦʬʠʝʡ ʵʧʠʪʝʣʠʷ 

(ʈʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʂʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʢʠ ʩ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʤ ʢʣʫʙʦʯʢʦʤ ʠ ʬʦʢʘʣʴʥʳʤʠ 

ʣʝʡʢʦʮʠʪʘʨʥʳʤʠ ʠʥʬʠʣʴʪʨʘʪʘʤʠ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʍ100. ʆʙʦʟʥʘʯʝʥʠʝ: 

1ï ʅʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʡ ʢʣʫʙʦʯʝʢ ʧʦʯʝʯʥʦʛʦ ʪʝʣʴʮʘ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʄʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʢʠ ʩ ʚʳʨʘʞʝʥʥʳʤ ʩʦʩʫʜʠʩʪʳʤ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʝʤ.  

ɼʝʵʧʠʪʝʣʠʟʘʮʠʷ ʜʠʩʪʘʣʴʥʳʭ ʧʨʷʤʳʭ ʢʘʥʘʣʴʮʝʚ. ʈʘʩʰʠʨʝʥʠʝ ʧʨʦʩʚʝʪʘ ʢʘʥʘʣʴʮʝʚ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʍ 400. ʆʙʦʟʥʘʯʝʥʠʝ: 1ï ɿʦʥʘ ʜʝʩʢʚʘʤʘʮʠʠ ʵʧʠʪʝʣʠ ̫

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʛʣʷʜʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʚʳʨʘʞʝʥʥʳʝ ʛʠʧʦʙʠʦʪʠʯʝʩʢʠʝ ʠ 

ʜʠʩʙʠʦʪʠʯʝʩʢʠʝ ʦʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ ʩʦ 

ʩʪʦʨʦʥʳ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ ʧʨʠ 

ʢʣʦʩʪʨʠʜʠʦʟʥʳʭ ʠʥʬʝʢʮʠʷʭ. ʉʪʨʫʢʪʫʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʜʘʚʣʝʥʠʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʠʤʤʫʥʦʛʝʥʝʟʘ, ʯʪʦ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʨʘʞʝʥʠʷʤʠ ʧʝʯʝʥʦʯʥʦʡ ʠ 

ʧʦʯʝʯʥʦʡ ʧʘʨʝʥʭʠʤʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʘʜʘʧʪʠʚʥʳʭ ʠ 

1 

1 
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ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʨʘʟʚʠʪʠʠ ʦʩʪʨʳʭ 

ʢʣʦʩʪʨʠʜʠʦʟʦʚ. 
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PATHOMORPHOLOGICAL CHANGES OF PARENCHYMAL ORGANS OF THE CALF IN 

CLOSTRIDIALES 

 

Krysenko Yu.G., Vasiliev Yu.G., Ivanov I.S., Maksimova E.V., Dementyeva M.S.  

Summary 

 

The article presents the results of a histological study of pathomorphological changes in 

internal parenchymal organs in a calf caused by clostridia. Dystrophic and necrobiotic lesions of the 

liver parenchyma, renal tissue, interstitial edema of trabeculae, spleen capsules were established.
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ʉʆʉʊʆʗʅʀɽ ʈɽɻʀʆʅɸʈʅʆɻʆ ʂʈʆɺʆʆɹʈɸʑɽʅʀʗ ʋ ɾɽʅʑʀʅ ɿʈɽʃʆɻʆ 

ɺʆɿʈɸʉʊɸ ʉ ʈɸɿʅʓʄ ʊʀʇʆʄ ɺɽɻɽʊɸʊʀɺʅʆʁ ʈɽɻʋʃʗʎʀʀ 

 

ʂʫʜʨʷ ʆ.ʅ. ï ʜ.ʙ.ʥ., ʜʦʮʝʥʪ, ʇʘʥʯʝʥʢʦʚʘ ʊ.ɸ. ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ʌɻɹʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʘʨʥʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʚʝʛʝʪʘʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ, 

ʛʝʤʦʜʠʥʘʤʠʢʘ, ʟʨʝʣʳʡ ʚʦʟʨʘʩʪ 

Keywords: regional blood circulation, vegetative regulation, hemodynamics, mature age 

 

ʉʦʩʪʦʷʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʦʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ ʢ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʘʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʛʦʤʝʦʩʪʘʟʘ [1, 

3]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʢʠʩʣʦʨʦʜʘ, ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʘʧʧʘʨʘʪʘ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʠʛʨʘʝʪ 

ʚʝʛʝʪʘʪʠʚʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ. [5, 7].  

ʀʟʤʝʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ 

ʨʝʛʠʦʥʘʨʥʦʛʦ (ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ) 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ ʠ ʥʘʨʫʰʝʥʠʷʤ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ 

ʥʘʨʫʰʝʥʠʷ ʥʦʩʷʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʦʥʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʧʨʠʚʝʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʠ ʜʣʠʪʝʣʴʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʞʝʥʱʠʥ ʟʨʝʣʦʛʦ 

ʚʦʟʨʘʩʪʘ.   

ʇʨʦʩʪʳʤ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤ 

ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʨʝʛʠʦʥʘʨʥʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʨʝʦʚʘʟʦʛʨʘʬʠʠ. ɺʦʟʤʦʞʥʦʩʪʠ ʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʦʚʘʟʦʛʨʘʬʠʠ 

ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʫ ʠ ʩʦʩʪʦʷʥʠʶ ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ, 

ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ, ʢʦʣʣʘʪʝʨʘʣʴʥʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ 

ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ 

ʞʝʥʱʠʥ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ 

ʫʯʘʩʪʠʝ ʞʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ 40,55Ñ6,15 

ʣʝʪ (n=48). ʉʨʝʜʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʦʚ ɺʅʉ: 

1 ʛʨʫʧʧʘ (n=16) ï ʩʠʤʧʘʪʠʢʦʪʦʥʠʷ, 

ʀʅÓ200 ʫʩʣ.ʝʜ.; 2 ʛʨʫʧʧʘ (n=16) ï 

ʧʘʨʘʩʠʤʧʘʪʠʢʦʪʦʥʠʷ, ʀʅ<50 ʫʩʣ.ʝʜ.; 3 

ʛʨʫʧʧʘ (n=16) ï ʵʡʪʦʥʠʷ, ʀʅ=51-199 

ʫʩʣ.ʝʜ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 

çʊʦʥʫʩè ʌɻɹʆʋ ɺʆ ʆʤɻʄʋ ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ, ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʢʦʣʣʝʜʞ (ʛ. ʆʤʩʢ). ʉʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘʨʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʫ ʞʝʥʱʠʥ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ 

ʠʟʫʯʘʣʠ ʤʝʪʦʜʦʤ ʨʝʦʚʘʟʦʛʨʘʬʠʠ ʥʘ 

ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çʈʝʦ-

ʉʧʝʢʪʨ ï 3è (ʆʆʆ ʅʝʡʨʦʩʦʬʪ, ʛ. ʀʚʘʥʦʚʦ). 

ɸʥʘʣʠʟ ʨʝʦʛʨʘʤʤ ʚʢʣʶʯʘʣ ʛʨʫʧʧʳ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʘʨʪʝʨʠʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ, ʪʦʥʫʩ ʠ 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʩʦʩʫʜʦʚ, ʚʝʥʦʟʥʳʡ ʦʪʪʦʢ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʝʛʤʝʥʪʝ çʛʦʣʝʥʴè. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistika 

6.0. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ 
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ʪʠʧʦʣʦʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-

ʋʠʪʥʠ, ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ (p) ʧʨʠ 

ʧʨʦʚʝʨʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ 

ʩʦʩʪʘʚʣʷʣ ʤʝʥʝʝ 0,05.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʢʘʟʘʪʝʣʠ ʨʝʦʚʘʟʦʛʨʘʬʠʠ ʟʘʚʠʩʷʪ ʦʪ 

ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʙʦʪʦʡ 

ʩʝʨʜʮʘ ʠ ʩʦʩʪʦʷʥʠʝʤ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ: 

ʚʝʣʠʯʠʥʳ ʠ ʩʢʦʨʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ, 

ʨʠʪʤʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, 

ʵʣʘʩʪʠʯʥʦʩʪʠ, ʪʦʥʫʩʘ ʘʨʪʝʨʠʡ, ʩʦʩʪʦʷʥʠʷ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʠ ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦʪʦʢʘ [2]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, Goldman 

M.P. et al. (1994) ʠ Onida, S. et al. (2013) 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʚʝʥʦʟʥʦʡ 

ʩʠʩʪʝʤʝ ʫ ʞʝʥʱʠʥ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʚʝʥʦʟʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ, 

ʚʳʟʚʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʝʤ ʚʝʥʦʟʥʦʛʦ 

ʚʦʟʚʨʘʪʘ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʦʪʪʦʢʘ ʠʟ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʝʥ ʚ ʛʣʫʙʦʢʫʶ ʚʝʥʦʟʥʫʶ 

ʩʠʩʪʝʤʫ ʠ ʩʣʘʙʦʩʪʠ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʚʝʥ. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢʠʝ 

ʬʘʢʪʦʨʳ, ʢʘʢ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʦʝ 

ʚʥʫʪʨʠʙʨʶʰʥʦʝ ʜʘʚʣʝʥʠʝ, ʦʞʠʨʝʥʠʝ, 

ʜʣʠʪʝʣʴʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, 

ʠʟʤʝʥʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝʛʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʤ ʦʪʜʝʣʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ.   

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʤʝʪʦʜʦʤ ʨʝʦʚʘʟʦʛʨʘʬʠʠ, ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʛʨʫʧʧʘʤ ʧʦʢʘʟʘʪʝʣʝʡ:  

1. ʇʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ: ʨʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʜʝʢʩ (ʈʀ, ʫʩʣ.ʝʜ.), ʘʤʧʣʠʪʫʜʥʦ-

ʯʘʩʪʦʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ɸʇʏ, ʫʩʣ.ʝʜ), 

ʘʤʧʣʠʪʫʜʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʚʦʣʥʳ (ɸʘʨʪ, ʦʤ). 

ɺʳʙʨʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʶʪ 

ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʤʥʦʛʦ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʩʝʛʤʝʥʪʘ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʷʚʠʣ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣ ɸʘʨʪ. ʠ ʈʀ 

ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʫ ʚ ʩʝʛʤʝʥʪʝ çʛʦʣʝʥʴ 

ʣʝʚʘʷè. ɿʥʘʯʝʥʠʷ ɸʇʏ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ.  

ʋ ʞʝʥʱʠʥ ʩ ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ 

ʥʠʞʝ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʋ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʡʪʦʥʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠʟʫʯʘʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʠʞʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, 

ʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʩ ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ 

ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ. ʅʠʟʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ (ʈʀ, ʫʩʣ.ʝʜ) ʠ (ɸʇʏ, ʫʩʣ.ʝʜ) 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʩʝʛʤʝʥʪʝ çʛʦʣʝʥʴ ʣʝʚʘʷè 

(ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʩʝʛʤʝʥʪʝ çʛʦʣʝʥʴè ʫ ʞʝʥʱʠʥ ʟʨʝʣʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

 

2. ʆʮʝʥʢʘ ʪʦʥʫʩʘ ʠ 

ʵʣʘʩʪʠʯʥʦʩʪʠ ʢʨʫʧʥʳʭ ʘʨʪʝʨʠʡ, ʘʨʪʝʨʠʡ 

ʩʨʝʜʥʝʛʦ ʠ ʤʝʣʢʦʛʦ ʢʘʣʠʙʨʘ: 

ʜʠʢʨʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ɼʀɸ, %), ʠʥʜʝʢʩ 

ʙʳʩʪʨʦʛʦ ʥʘʧʦʣʥʝʥʠʷ (ʀɹʅ, %), 

ʧʦʢʘʟʘʪʝʣʴ ʟʘʤʝʜʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ (ʇʂɿ, ʩ). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʪʦʢʘ ʢʨʦʚʠ ʠʟ 

ʘʨʪʝʨʠʡ ʚ ʚʝʥʳ ʠ ʪʦʥʫʩʘ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ 

ʥʘ ʫʨʦʚʥʝ ʧʦʩʪʢʘʧʠʣʷʨʦʚ, ʧʦʢʘʟʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʝr ʧʨʝʚʳʰʝʥʠʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʫ ʞʝʥʱʠʥ ʩ 

ʩʠʤʧʘʪʠʯʝʩʢʠʤ ʠ ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ 
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ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚ ʩʝʛʤʝʥʪʘʭ 

çʛʦʣʝʥʴ ʣʝʚʘʷè ʠ çʛʦʣʝʥʴ ʧʨʘʚʘʷè. ʋ 

ʞʝʥʱʠʥ ʩ ʵʡʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɿʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʀɹʅ, %) ʠ (ʇʂɿ, ʩ) ʙʳʣʠ 

ʩʥʠʞʝʥʳ ʚʦ ʚʩʝʭ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ 

(ʥʦʨʤʘ ɼʀɸ ï 34-43 %, ʀɹʅ ï 45-80 %, 

ʇʂɿ ï 6-7 %) (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʪʦʥʫʩʘ ʠ ʵʣʘʩʪʠʯʥʦʩʪʠ ʩʦʩʫʜʦʚ ʚ ʩʝʛʤʝʥʪʝ çʛʦʣʝʥʴè ʫ ʞʝʥʱʠʥ 

ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

 

3. ʆʮʝʥʢʘ ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ: 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷʥʠʷ ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ 

(ʇɺʆ, %), ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ 

(ʂɺʆ, %). ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʝʥʦʟʥʳʡ ʦʪʪʦʢ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʥʠʞʝʥʠʠ ʪʦʥʫʩʘ 

ʩʦʩʫʜʦʚ ʠ ʟʘʪʨʫʜʥʝʥʠʠ ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ ʠʟ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʝʛʤʝʥʪʘ (ʥʦʨʤʘ ï 0-25 %) ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩ ʚʘʛʦʪʦʥʠʝʡ ʚ ʩʝʛʤʝʥʪʝ 

çʛʦʣʝʥʴ ʣʝʚʘʷè. ʋ ʞʝʥʱʠʥ ʩ 

ʩʠʤʧʘʪʠʢʦʪʦʥʠʝʡ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ. ɺʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ 

ʵʡʪʦʥʠʯʝʩʠʢʠʤ ʪʠʧʦʤ ʨʝʛʫʣʷʮʠʠ (ʈʠʩʫʥʦʢ 

2).  

ɺʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ ʦʪʤʝʯʘʣʩʷ ʚ ʛʨʫʧʧʝ 

ʞʝʥʱʠʥ ʩ ʩʠʤʧʘʪʠʯʝʩʢʠʤ ʪʠʧʦʤ 

ʨʝʛʫʣʷʮʠʠ (ʥʦʨʤʘ ï 84-96 %) ʚ ʩʝʛʤʝʥʪʝ 

çʧʨʘʚʘʷ ʛʦʣʝʥʴè. ʋ ʞʝʥʱʠʥ ʩ 

ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ ʨʝʛʫʣʷʮʠʠ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʉʥʠʞʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʫ ʞʝʥʱʠʥ ʩ ʵʡʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ 

ʨʝʛʫʣʷʮʠʠ (ʈʠʩʫʥʦʢ 3).  

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ ʚ ʩʝʛʤʝʥʪʝ çʛʦʣʝʥʴè ʫ ʞʝʥʱʠʥ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ʨʘʟʥʳʤ ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 
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ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʷʟʘʥʦ, 

ʚʝʨʦʷʪʥʦ, ʩ ʪʝʤ, ʯʪʦ ʛʣʘʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ 

ʷʚʣʷʝʪʩʷ ʚʝʛʝʪʘʪʠʚʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ. 

ɸʢʪʠʚʥʦʩʪʴ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʥʦʛʦ ʪʦʥʫʩʘ 

ʛʣʘʜʢʠʭ ʤʳʰʮ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʪʝʤ 

ʩʘʤʳʤ ʚʳʟʳʚʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ 

ʩʦʢʨʘʱʝʥʠʷ ʤʳʰʝʯʥʦʛʦ ʩʣʦʷ ʩʦʩʫʜʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʩʚʝʪ ʠ 

ʜʣʠʥʘ ʢʨʦʚʝʥʦʩʥʦʛʦ ʩʦʩʫʜʘ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʩʠʤʧʘʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʘʨʪʝʨʠʠ ʠ 

ʘʨʪʝʨʠʦʣʳ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʶ ʢʨʦʚʦʪʦʢʘ ʚ ʪʢʘʥʷʭ. 

ɺ ʚʝʥʘʭ ʩʠʤʧʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʘ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ. 

ʇʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʡ ʦʪʜʝʣ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ 

ʘʥʪʘʛʦʥʠʩʪʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʠ 

ʩʥʠʞʝʥʠʶ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʮ ʛʦʣʝʥʠ 

(ʢʘʤʙʘʣʦʚʠʜʥʦʡ ʠ ʠʢʨʦʥʦʞʥʦʡ) ʚʳʟʳʚʘʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʟʚʝʥʴʷ 

ʚʝʥʦʟʥʦʡ ʩʠʩʪʝʤʳ. ʉʦʢʨʘʱʝʥʠʝ ʤʳʰʮ 

ʧʨʠʚʦʜʠʪ ʢ ʩʞʘʪʠʶ ʩʪʝʥʢʠ ʚʝʥ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʜʚʠʞʝʥʠʶ ʢʨʦʚʠ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʩʝʨʜʮʫ. ʈʘʩʩʣʘʙʣʝʥʠʝ 

ʤʳʰʮ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʢʨʦʚʠ ʚ 

ʚʝʥʳ ʠʟ ʢʘʧʠʣʣʷʨʦʚ, ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʠʚʘʷ ʝʤʢʦʩʪʴ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʝʥ ʟʘ 

ʩʯʝʪ ʥʘʧʨʷʞʝʥʠʷ ʬʘʩʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ.  

ɸʢʪʠʚʘʮʠʷ ʦʪʪʦʢʘ ʠʟ ʥʠʞʝʣʝʞʘʱʠʭ 

ʦʪʜʝʣʦʚ ʚ ʚʳʰʝʣʝʞʘʱʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ, ʥʦ ʠ ʧʨʠ 

ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʞʝʥʱʠʥ 

ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ: 

- ʫ ʞʝʥʱʠʥ ʩ ʩʠʤʧʘʪʠʯʝʩʢʠʤ ʪʠʧʦʤ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʧʨʝʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠ 

ʨʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʚ ʩʝʛʤʝʥʪʝ 

çʛʦʣʝʥʴ ʣʝʚʘʷè. ʇʨʝʚʳʰʝʥʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʚʳʷʚʣʝʥʦ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʪʦʢʘ ʢʨʦʚʠ ʠʟ ʘʨʪʝʨʠʡ ʚ 

ʚʝʥʳ ʠ ʪʦʥʫʩʘ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ ʥʘ ʫʨʦʚʥʝ 

ʧʦʩʪʢʘʧʠʣʷʨʦʚ (ɼʀɸ, %; ʀɹʅ, %; ʇʂɿ, ʩ).  

- ʫ ʞʝʥʱʠʥ ʩ ʚʘʛʦʪʦʥʠʝʡ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ. 

ɺʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʪʦʢʘ ʢʨʦʚʠ ʠʟ 

ʘʨʪʝʨʠʡ ʚ ʚʝʥʳ ʠ ʪʦʥʫʩʘ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ 

ʥʘ ʫʨʦʚʥʝ ʧʦʩʪʢʘʧʠʣʷʨʦʚ, ʚ ʩʝʛʤʝʥʪʘʭ 

çʛʦʣʝʥʴ ʣʝʚʘʷè ʠ çʛʦʣʝʥʴ ʧʨʘʚʘʷè. 

ɿʘʪʨʫʜʥʝʥʠʝ ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ. 

- ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʡʪʦʥʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʦʪʤʝʯʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ (ʈʀ, ʫʩʣ.ʝʜ) ʠ 

(ɸʇʏ, ʫʩʣ.ʝʜ) ʚ ʩʝʛʤʝʥʪʝ çʛʦʣʝʥʴ ʣʝʚʘʷè. 

ʊʦʥʫʩ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ ʢʨʫʧʥʳʭ ʘʨʪʝʨʠʡ, 

ʘʨʪʝʨʠʡ ʩʨʝʜʥʝʛʦ ʠ ʤʝʣʢʦʛʦ ʢʘʣʠʙʨʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʦʜʘ ʨʝʦʚʘʟʦʛʨʘʬʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʙʦʪʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʫ ʞʝʥʱʠʥ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ. ʕʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʢʘʢ ʮʝʥʪʨʘʣʴʥʦʛʦ, 

ʪʘʢ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʦʪʜʝʣʦʚ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʞʝʥʱʠʥ ʟʨʝʣʦʛʦ 

ʚʦʟʨʘʩʪʘ ʷʚʣʷʶʪʩʷ ʟʘʥʷʪʠʷ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ.  

ɺʳʷʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʞʝʥʱʠʥ ʩ 

ʨʘʟʥʳʤ ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʝʤ ʚ ʚʳʙʦʨʝ 

ʩʨʝʜʩʪʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ 

ʧʝʨʠʦʜʦʚ ʦʪʜʳʭʘ ʚ ʧʨʦʮʝʩʩʝ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʩ ʞʝʥʱʠʥʘʤʠ 

ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʞʝʥʱʠʥ 

ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ 

ʨʝʦʚʘʟʦʛʨʘʬʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʞʝʥʱʠʥ ʩ 

ʨʘʟʥʳʤ ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ. ʅʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʦʥʘʨʥʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʞʝʥʱʠʥ ʩ ʩʠʤʧʘʪʠʯʝʩʢʠʤ ʠ ʚʘʛʦʪʦʥʠʯʝʩʠʤ ʪʠʧʦʤ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʨʫʰʝʥʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʠ 

ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ ʠʟ ʚʝʥ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʋʯʝʪ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤ ʚ 

ʚʳʙʦʨʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʘ ʪʘʢʞʝ ʚ ʚʳʙʦʨʝ ʩʨʝʜʩʪʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʛʨʫʟʢʠ, 

ʦʪʜʳʭʘ ʚ ʧʨʦʮʝʩʩʝ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ. 

 

STATE OF REGIONAL CIRCULATION IN MATURE WOMEN WITH DIFFERENT TYPES 

OF AUTONOMIC REGULATION 

 

Kudrya O.N., Panchenkova T.A. 

Summary 

 

The aim of the study was to assess the state of regional blood circulation in women of 

mature age with different types of autonomic regulation. The use of the rheovasography method 

made it possible to identify the features of regional blood circulation in women with different types 

of autonomic regulation. The greatest changes in regional circulation were found in women with 

sympathetic and vagotonic types of autonomic regulation, which indicate a violation of vascular 

tone and venous outflow from the veins of the lower extremities. Accounting for the identified 

changes is necessary in the choice of a differentiated approach, as well as in the choice of means 

and parameters of load, rest in the process of recreational activities. 
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ʂʃʀʅʀʂʆ-ʌʀɿʀʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʄʗʉʅɸʗ 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɹʓʏʂʆɺ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɾʀɼʂʆʁ ʂʆʈʄʆɺʆʁ 

ɼʆɹɸɺʂʀ çACTIVE  MIX è VM 10/20  

 

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

ʀʚʘʥʦʚ ʀ.ʉ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʂʫʣʠʢʦʚʘ ʄ.ʉ.1 ï ʢ.ʚʝʪ.ʥ.,  

ɽʞʢʦʚʘ ɸ.ʄ.2 ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 
1ʌɻɹʆʋ ɺʆ çʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

2ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

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

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʜʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʙʳʯʢʠ, ʤʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

Keywords: liquid feed additive, steers, meat productivity 

 

ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʨʤʦʚʳʝ 

ʜʦʙʘʚʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʜʦʩʪʘʪʢʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʠ ʚʠʪʘʤʠʥʦʚ [1, 5, 7, 8, 10-12]. ʆʥʠ ʫʜʦʙʥʳ 

ʚ ʧʨʠʤʝʥʝʥʠʠ. ʆʜʥʘʢʦ ʜʣʷ ʞʠʜʢʠʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʭʘʨʘʢʪʝʨʝʥ ʮʝʣʳʡ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʩʥʠʞʘʶʱʠʭ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ɼʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ï ʚʠʪʘʤʠʥʳ 

ʠ ʩʦʝʜʠʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʞʠʜʢʦʩʪʠ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ 

ʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʚʩʪʫʧʘʶʪ ʚ 

ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʪʝʨʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ.  

ʅʝʢʦʪʦʨʳʝ ʚʠʪʘʤʠʥʳ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʧʨʦʷʚʣʷʶʪ ʘʥʪʘʛʦʥʠʟʤ, 

ʦʩʣʘʙʣʷʷ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʜʨʫʛ 

ʜʨʫʛʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʣʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʚʳʩʦʢʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ. 

ʇʨʠ ʵʪʦʤ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʠʭ ʘʥʪʘʛʦʥʠʟʤ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʝʣʘʪʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʧʦʣʥʦʩʪʴʶ ʨʝʰʘʝʪ ʵʪʫ 

ʧʨʦʙʣʝʤʫ, ʧʦʩʢʦʣʴʢʫ ʘʥʪʘʛʦʥʠʟʤ ʚʦʟʤʦʞʝʥ 

ʢʘʢ ʥʘ ʵʪʘʧʝ ʚʩʘʩʳʚʘʥʠʷ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ (ɾʂʊ), ʪʘʢ ʠ ʥʘ ʵʪʘʧʝ 

ʚʢʣʶʯʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ.  

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʞʠʜʢʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ (A, D3, E) 

ʪʨʝʙʫʝʪʩʷ ʠʭ ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ 

ʪʘʢʠʝ ʵʤʫʣʴʩʠʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ 

ʩʪʘʙʠʣʴʥʳ, ʘ ʨʘʟʤʝʨ ʠʭ ʤʠʮʝʣʣ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʫʩʚʦʝʥʠʝ ʚ ɾʂʊ. 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʞʠʜʢʘʷ 

ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

çActive Mixè VM 10/20, ʚʦ ʤʥʦʛʦʤ 

ʣʠʰʝʥʥʘʷ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʥʘ 

ʩʦʜʝʨʞʠʪ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ (ʉ, 

ɺ1, ɺ2, ɺ5, ɺ6, ɺ9), ʚʠʪʘʤʠʥʦʧʦʜʦʙʥʳʝ 

ʚʝʱʝʩʪʚʘ (ʭʦʣʠʥ, L-ʢʘʨʥʠʪʠʥ), ʡʦʜʠʜ 

ʢʘʣʠʷ, ʘ ʪʘʢʞʝ ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Co, Fe, Cu, 

Mn), ʚ ʢʦʪʦʨʳʭ ʣʠʛʘʥʜʘʤʠ ʚʳʩʪʫʧʘʶʪ 

ʚʝʱʝʩʪʚʘ, ʷʚʣʷʶʱʠʝʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʤʝʪʘʙʦʣʠʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʝʝ ʩʦʩʪʘʚ 

ʚʭʦʜʷʪ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ (A, D3, 

E) ʠ ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ (ɼɸʌʉ) ʚ 

ʚʠʜʝ ʩʪʘʙʠʣʴʥʦʡ ʤʠʢʨʦʵʤʫʣʴʩʠʠ, ʚ ʩʦʩʪʘʚ 

ʤʠʮʝʣʣ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ 

ʚʝʱʝʩʪʚʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʚʩʘʩʳʚʘʥʠʝ ʚ 

ɾʂʊ.  

ɾʠʜʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çActive 

Mixè VM 10/20 ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʨʘʟʥʳʝ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʯʘʩʪʠ: (çActive Mixè 

VM-10 ʠ çActive Mixè VM-20), ʢʦʪʦʨʳʝ 

ʜʘʶʪʩʷ ʞʠʚʦʪʥʳʤ ʨʘʟʜʝʣʴʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 

ʚ 1 ʩʫʪʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ, 

ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʘʥʪʘʛʦʥʠʟʤʘ ʚʠʪʘʤʠʥʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ï 
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ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʙʳʯʢʦʚ, ʠʩʭʦʜʥʦ ʠʤʝʚʰʠʭ 

ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ 

ɸʆ çʇʫʪʴ ʀʣʴʠʯʘè ɿʘʚʴʷʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ 20 ʙʳʯʢʘʭ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʳʭ ʚʳʨʘʱʠʚʘʣʠ ʜʦ 15-ʪʠ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʥʘ 2 

ʛʨʫʧʧʳ ï ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʦʧʳʪʥʫʶ ʧʦ 10 

ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ.   

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʯʘʪʦ ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ ʪʝʣʷʪʘʭ ʚʦʟʨʘʩʪʦʤ 

ʦʜʠʥ ʤʝʩʷʮ. ʀʭ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʣʘ 61,3Ñ3,5 ʢʛ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʠ 61,2Ñ4,9 ʢʛ ʚ ʢʦʥʪʨʦʣʝ. ɼʦ 

ʜʚʫʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʩʦʩʪʦʷʣ ʠʟ 

ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʤʦʣʦʪʦʡ ʟʝʨʥʦʩʤʝʩʠ, 

ʩʝʥʘ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʛʦ, ʘ ʧʦʩʣʝ 

ʰʝʩʪʠʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʠʟ ʩʠʣʦʩʘ 

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʛʦ ʠ ʢʫʢʫʨʫʟʥʦʛʦ, ʩʝʥʘ 

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʛʦ, ʩʦʣʦʤʳ ʷʨʦʚʦʡ ʠ 

ʤʦʣʦʪʦʡ ʟʝʨʥʦʩʤʝʩʠ. ɺ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜʳ ʞʠʚʦʪʥʳʤ ʦʙʝʠʭ ʛʨʫʧʧ 

ʩʢʘʨʤʣʠʚʘʣʠ ʟʝʣʝʥʫʶ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʫʶ 

ʪʨʘʚʷʥʫʶ ʤʘʩʩʫ, ʘ ʪʘʢʞʝ ʤʦʣʦʪʫʶ 

ʟʝʨʥʦʩʤʝʩʴ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʳʯʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʀʩʭʦʜʥʦ ʚʩʝ ʞʠʚʦʪʥʳʝ 

ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʥʝʜʦʩʪʘʪʢʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. 

ɾʠʚʦʪʥʳʝ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʭʝʤʝ ʧʦʣʫʯʘʣʠ ʞʠʜʢʫʶ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çActive Mixè VM 10/20 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩ 

ʤʝʩʷʯʥʦʛʦ ʜʦ ʧʷʪʥʘʜʮʘʪʠʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. ɾʠʜʢʦʩʪʠ çActive Mixè VM-10 ʠ 

çActive Mixè VM-20 ʟʘʜʘʚʘʣʠ, ʯʝʨʝʜʫʷ ʩ 

ʠʥʪʝʨʚʘʣʦʤ ʚ ʦʜʥʠ ʩʫʪʢʠ, ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʯʢʠ ʧʦʣʫʯʘʣʠ ʢʘʞʜʫʶ ʠʟ 

ʥʠʭ ʚ ʜʦʟʠʨʦʚʢʝ ʧʦ 50 ʤʣ ʥʘ ʦʜʥʦ 

ʞʠʚʦʪʥʦʝ ʚ ʩʫʪʢʠ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ 

ʜʦʟʠʨʦʚʢʫ ʦʙʝʠʭ ʞʠʜʢʦʩʪʝʡ 

ʢʦʨʨʝʢʪʠʨʦʚʘʣʠ ʩ ʫʯʝʪʦʤ ʫʚʝʣʠʯʝʥʠʷ 

ʤʘʩʩʳ ʪʝʣʘ ʙʳʯʢʦʚ ʠʟ ʨʘʩʯʝʪʘ 0,6 ʤʣ ʥʘ 1 

ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʢ 

ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʩʪʠʛʣʦ 240 ʤʣ ʥʘ 

ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʚ ʩʫʪʢʠ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɼʦʟʠʨʦʚʢʘ ʞʠʜʢʦʩʪʝʡ çActive Mixè VM-10 ʠ çActive Mixè VM-20 

ʇʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʤʝʩʷʮ 

ɺʦʟʨʘʩʪ ʞʠʚʦʪʥʳʭ,  

ʤʝʩʷʮ 

ʉʫʪʦʯʥʘʷ ʜʦʟʘ ʥʘ ʦʜʥʦ 

ʞʠʚʦʪʥʦʝ, ʤʣ 

1 2 50,0 

2 3 60,0 

3 4 75,0 

4 5 90,0 

5 6 105,0 

6 7 120,0 

7 8 135,0 

8 9 150,0 

9 10 165,0 

10 11 180,0 

11 12 195,0 

12 13 210,0 

13 14 225,0 

14 15 240,0 

 

ɾʠʚʦʪʥʳʝ 2 ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʥʝ ʧʦʣʫʯʘʣʠ.  

ʇʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʢʣʠʥʠʢʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʳʯʢʦʚ ʚ 

ʧʝʨʠʦʜ ʜʦ ʜʚʫʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ɺʟʚʝʰʠʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ 

ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 

ʤʘʩʩʳ. 

ɺ ʧʷʪʥʘʜʮʘʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 
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ʧʨʦʚʝʣʠ ʫʙʦʡ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʚ 

ʆʆʆ çɸʛʨʦʧʨʦʤʩʝʨʚʠʩè, ʧʦʩʝʣʦʢ 

ʇʝʨʚʦʤʘʡʩʢʠʡ, ɿʘʚʴʷʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɺʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʫʶ ʵʢʩʧʝʨʪʠʟʫ ʪʫʰ ʠ 

ʩʫʙʧʨʦʜʫʢʪʦʚ ʚʳʧʦʣʥʷʣʠ ʚ ʧʫʥʢʪʝ ʫʙʦʷ 

ʞʠʚʦʪʥʳʭ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʠʟʫʯʘʣʠ ʥʘ ʢʘʬʝʜʨʝ 

çʕʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳè ʌɻɹʆʋ ɺʆ 

çʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (ů). ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʜʚʫʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ-

ʄʘʥʥʘ-ʋʠʪʥʠ.  

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʦʚ (ʄÑů, n=10) 

ɺʦʟʨʘʩʪ, 

ʤʝʩ. 

ɻʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ 

ʤʘʩʩʘ, ʢʛ 

ʉʨʝʜʥʠʡ ʧʨʠʨʦʩʪ 

ʤʘʩʩʳ ʟʘ ʤʝʩʷʮ, ʢʛ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʤʘʩʩʳ, ʛ 

2 
1 82,9Ñ6,1 22,5Ñ3,7 740,1Ñ124,2 

2 80,4Ñ3,7 21,0Ñ4,0 690,7Ñ131,5 

3 
1 105,4Ñ4,3* 24,1Ñ3,5 792,7Ñ115,4 

2 101,4Ñ2,2 20,4Ñ4,5 671,0Ñ149,7 

4 
1 129,5Ñ5,5** 25,5Ñ2,1** 838,8Ñ69,7* 

2 121,8Ñ4,1 20,1Ñ3,0 661,1Ñ101,0 

5 
1 155,0Ñ5,1** 25,2Ñ3,2** 828,9Ñ108,3** 

2 141,9Ñ3,6 19,6Ñ4,0 644,7Ñ131,7 

6 
1 180,2Ñ5,2** 26,0Ñ2,4** 855,2Ñ79,1* 

2 161,5Ñ4,0 19,9Ñ3,6 654,6Ñ119,5 

7 
1 206,2Ñ5,5** 25,9Ñ3,6* 851,9Ñ119,5* 

2 181,4Ñ5,7 19,3Ñ6,5 634,8Ñ214,8 

8 
1 232,1Ñ7,0** 25,5Ñ2,9** 838,8Ñ98,3** 

2 200,7Ñ9,4 18,5Ñ4,6 608,5Ñ152,9 

9 
1 257,6Ñ8,1** 24,9Ñ3,2* 819,0Ñ107,9* 

2 219,2Ñ9,5 20,3Ñ4,6 667,7Ñ154,3 

10 
1 285,5Ñ6,2** 25,6Ñ2,2* 842,1Ñ74,6** 

2 239,5Ñ9,5 21,3Ñ3,4 700,6Ñ112,9 

11 
1 308,1Ñ7,1** 24,4Ñ3,5 802,6Ñ115,5 

2 260,8Ñ8,2 20,5Ñ5,3 674,3Ñ174,9 

12 
1 332,5Ñ7,4** 26,0Ñ2,8 855,2Ñ93,0 

2 281,3Ñ8,2 22,5Ñ6,0 740,1Ñ119,3 

13 
1 358,5Ñ8,8** 25,9Ñ1,7** 851,9Ñ56,8** 

2 303,8Ñ8,9 19,1Ñ6,0 631,5Ñ198,4 

14 
1 384,4Ñ8,2** 26,6Ñ4,2* 875,0Ñ139,7* 

2 323,0Ñ10,1 21,4Ñ3,9 703,9Ñ129,9 

15 
1 411,0Ñ8,1** 26,8Ñ4,1 889,1Ñ102,1 

2 344,4Ñ8,8 21,3Ñ3,4 701,5Ñ103,5 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 

 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʙʳʯʢʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʧʝʨʝʜ ʵʢʩʧʝʨʠʤʝʥʪʦʤ 

ʦʪʤʝʯʘʣʠ ʫ ʥʠʭ ʧʨʠʟʥʘʢʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ: ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʜʠʘʨʝʶ, 

ʩʥʠʞʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ, ʩʣʘʙʦʩʪʴ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʚʟʲʝʨʦʰʝʥʥʦʩʪʴ ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʦʯʘʛʠ ʘʣʦʧʝʮʠʡ. ɿʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʙʳʯʢʠ ʣʝʞʘʣʠ, ʦʪʤʝʯʘʣʠ 
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ʦʙʣʠʟʳʚʘʥʠʝ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʩʪʝʥ, 

ʜʝʨʝʚʷʥʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʠʥʚʝʥʪʘʨʷ ʠ 

ʜʨʫʛʠʭ ʥʝʩʲʝʜʦʙʥʳʭ ʧʨʝʜʤʝʪʦʚ. ʋ ʯʘʩʪʠ 

ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʠ ʠʩʢʨʠʚʣʝʥʠʝ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʧʳʪʝʮ ʠ 

ʩʫʩʪʘʚʦʚ.  

ʏʝʨʝʟ 2-3 ʥʝʜʝʣʠ ʧʨʠʤʝʥʝʥʠʷ 

ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʫ ʙʳʯʢʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʠ ʩʦʩʪʦʷʥʠʝ ʚʦʣʦʩʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʠʩʴ, ʘ ʯʝʨʝʟ 

4-5 ʥʝʜʝʣʴ ʧʦʣʥʦʩʪʴʶ ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ.   

ʋ ʪʝʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʪʤʝʯʘʣʠ, 

ʠʭ ʩʦʩʪʦʷʥʠʝ ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ ʣʠʰʴ ʢ 5-6 

ʤʝʩ̫ʮʫ ʞʠʟʥʠ, ʯʪʦ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʠ 

ʩʢʘʨʤʣʠʚʘʥʠʝʤ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ.  

ʇʦʢʘʟʘʪʝʣʠ ʝʞʝʤʝʩʷʯʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʦʚ ʦʙʝʠʭ 

ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʋ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çActive Mixè VM 10/20 ʧʨʠ ʦʪʢʦʨʤʝ 

ʙʳʯʢʦʚ. 

ɺ 15-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʙʳʣ 

ʦʩʫʱʝʩʪʚʣʝʥ ʫʙʦʡ ʞʠʚʦʪʥʳʭ ʠ ʚʳʧʦʣʥʝʥ 

ʧʦʩʣʝʫʙʦʡʥʳʡ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʡ 

ʦʩʤʦʪʨ ʪʫʰ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ [6, 9]. 

ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʳʯʢʦʚ ʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʙʳʯʢʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʦʚʳʰʝʥʠʝ ʚʳʭʦʜʘ ʪʫʰʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʦ 1,5 % 

(ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʋʙʦʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ˉ ʛʨʫʧʧʳ ʇʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ, ʢʛ ʋʙʦʡʥʘʷ ʤʘʩʩʘ, ʢʛ ʋʙʦʡʥʳʡ ʚʳʭʦʜ, % 

1 390,5Ñ3,4 201,5Ñ3,3 51,6 

2 327,0Ñ4,1 163,9Ñ4,0 50,1 

 

ʇʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ ʤʷʩʘ ʚ ʪʝʯʝʥʠʝ 24 

ʯʘʩʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʝʛʦ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [2-4]. ɺʩʝ ʦʙʨʘʟʮʳ ʤʷʩʘ 

ʦʪʥʦʩʠʣʠʩʴ ʢ ʩʚʝʞʠʤ ʧʨʦʜʫʢʪʘʤ ʫʙʦʷ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʄʷʩʦ 

ʷʚʣʷʣʦʩʴ ʩʚʝʞʠʤ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʣʝʜʦʚ ʨʘʩʧʘʜʘ ʪʢʘʥʝʡ. ʇʨʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ɹɻʂʇ, Listeria 

monocytogenes ʠ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Salmonella; 

ʂʄɸʌɸʥʄ ʥʝ ʧʨʝʚʳʰʘʣʦ 1Ŀ104 ʂʆɽ/ʛ 

(ʩʤ3). 

ɺ ʤʷʩʝ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ ʙʳʣʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʚʣʘʛʠ ʚ ʤʷʩʝ ʙʳʯʢʦʚ 

ˉ ʛʨʫʧʧʳ ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, % ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, % ɺʣʘʛʘ, % 

1 ʦʧʳʪʥʘʷ 22,9Ñ1,8 0,7Ñ0,1 74,2Ñ0,7 

2 ʢʦʥʪʨʦʣʴʥʘʷ 21,7Ñ1,0 0,6Ñ0,1 73,8Ñ1,3 

 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive Mixè 

VM 10/20 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʢʫʧʠʨʦʚʘʥʠʶ 

ʧʨʦʷʚʣʝʥʠʡ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʫ ʪʝʣʷʪ ʫʞʝ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ʋ 

ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤʦʚʫʶ 

ʜʦʙʘʚʢʫ, ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʣ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ. ʇʦʚʳʩʠʣʠʩʴ ʚʳʭʦʜ ʪʫʰʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʤʷʩʝ. 
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ʂʃʀʅʀʂʆ-ʌʀɿʀʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʄʗʉʅɸʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ 

ɹʓʏʂʆɺ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɾʀɼʂʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ  

çACTIVE MIXè VM 10/20 

 

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

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʡ 

ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʙʳʯʢʦʚ ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʘʥʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʳʝ ʧʦʜʭʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ɸʆ çʇʫʪʴ ʀʣʴʠʯʘè ɿʘʚʴʷʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ 20 ʙʳʯʢʘʭ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ʧʦʜʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʧʦ 10 ʛʦʣʦʚ. ʅʘʯʠʥʘʷ ʩ 

ʦʜʥʦʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 15 ʤʝʩʷʮʝʚ ʞʠʚʦʪʥʳʤ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʘʚʘʣʠ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʭʝʤʝ. ɽʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʙʳʩʪʨʦ (ʚ ʪʝʯʝʥʠʝ 

1-ʛʦ ʤʝʩʷʮʘ ʚʚʝʜʝʥʠʷ) ʢʫʧʠʨʦʚʘʪʴ ʫ ʞʠʚʦʪʥʳʭ ʧʨʦʷʚʣʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ. ʋ 

ʙʳʯʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʧʦʚʳʰʝʥʠʝ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

 

CLINICAL AND PHYSIOLOGICAL CONDITION AND MEAT PRODUCTIVITY OF CALLS 

WHEN USED LIQUID FEED ADDITIVE ñACTIVE MIXò VM 10/20 ON 

 

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

Summary 

 

The article presents the results of studies on the effectiveness of using the new liquid 

vitamin and mineral feed additive ñActive Mixò VM 10/20 when raising bulls up to 15 months of 

age. When creating this feed additive, new approaches were used aimed at increasing the 

digestibility of vitamins and microelements. The study was carried out in JSC ñPut Ilyichò, 

Zavyalovsky district of the Udmurt Republic, on 20 bulls of the Holsteinized Kholmogory breed, 

which were divided into 2 groups, experimental and control, each containing 10 heads. Starting 

from one month of age and until reaching 15 months, animals in the experimental group were given 

a feed additive according to the recommended schedule. Its use made it possible to quickly (within 

the 1st month of administration) stop the manifestations of a deficiency of these substances in 

animals. In bulls receiving the feed additive, a more intense increase in live weight, an increase in 

meat productivity and meat quality were noted compared to the control. 
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ɼʀʅɸʄʀʂɸ ʉʆɼɽʈɾɸʅʀʗ ʄʀʂʈʆʕʃɽʄɽʅʊʆɺ ɺ ʂʈʆɺʀ ɹʓʂʆɺ ʇʈʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɾʀɼʂʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ çACTIVE  MIX è VM 10/20 

 

ʂʫʣʠʢʦʚ ɸ.ʅ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ʈʘʚʠʣʦʚ ʈ. ʍ.2,4 ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʐʠʰʢʠʥ ɸ.ɺ.3 ï ʜ.ʤ.ʥ., ʂʫʣʠʢʦʚʘ ʄ.ʉ. 1 ï ʢ.ʚʝʪ.ʥ., ɽʞʢʦʚ ɺ.ʆ.2ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 
1ʌɻɹʆʋ ɺʆ çʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

2ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
3ʆʆʆ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʦʤʧʘʥʠʷ ʀʞʩʠʥʪʝʟ- ʍʠʤʧʨʦʤè 

4ʆʉʇ çʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʅ ʈʊè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʜʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʙʳʢʠ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ 

Keywords: liquid feed additive, bulls, microelements 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ 

ʨʘʟʣʠʯʥʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ [1-3, 5-7]. 

ɾʠʜʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çActive 

Mixè VM 10/20 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʢʫʧʠʨʦʚʘʥʠʷ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ.  

ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʢʘʢ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ (ʉ, ɺ1, ɺ2, ɺ5, ɺ6, ɺ9), ʪʘʢ 

ʠ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ (A, D3, E), 

ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ (ɼɸʌʉ), 

ʚʠʪʘʤʠʥʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ (ʭʦʣʠʥ, L-

ʢʘʨʥʠʪʠʥ), ʡʦʜʠʩʪʳʡ ʢʘʣʠʡ, ʘ ʪʘʢʞʝ 

ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʤʝʪʘʣʣʦʚ-ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ.  

ɼʘʣʝʢʦ ʥʝ ʚʩʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʭʠʤʠʯʝʩʢʠ ʩʦʚʤʝʩʪʠʤʳ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʪʘʛʦʥʠʟʤ [4]. ʅʝ ʚʩʝ 

ʦʥʠ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ.  

ʉʦʚʤʝʩʪʠʪʴ ʠʭ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ 

ʞʠʜʢʦʩʪʠ ʙʝʟ ʧʦʪʝʨʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʊʨʫʜʥʦ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʠ 

ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ 

ʪʨʘʢʪʝ. ʊʝʤ ʙʦʣʝʝ ʩʣʦʞʥʦ ʜʦʩʪʠʯʴ ʪʦʛʦ, 

ʯʪʦʙʳ ʜʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʥʝ 

ʧʨʝʧʷʪʩʪʚʦʚʘʣʠ, ʘ ʥʘʧʨʦʪʠʚ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʢʣʶʯʝʥʠʶ ʜʨʫʛ ʜʨʫʛʘ ʚ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ, ʪ.ʝ., ʥʘʩʢʦʣʴʢʦ ʵʪʦ 

ʚʦʟʤʦʞʥʦ, ʧʨʦʷʚʣʷʣʠ ʩʠʥʝʨʛʠʟʤ. ʇʦʵʪʦʤʫ 

ʩʦʟʜʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʡ 

ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ 

ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive 

Mixè VM 10/20 ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ ʫʢʘʟʘʥʥʳʝ 

ʧʨʦʙʣʝʤʳ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʞʠʜʢʦʩʪʝʡ 

(çActive Mixè VM-10 ʠ çActive Mixè VM-

20), ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʤʫ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ɼʝʡʩʪʚʫʶʱʠʝ 

ʚʝʱʝʩʪʚʘ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʥʠʭ ʩ ʫʯʝʪʦʤ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʤʳʤ 

ʘʥʪʘʛʦʥʠʟʤʦʤ ʠʣʠ ʩʠʥʝʨʛʠʟʤʦʤ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ.  

ɺ ʩʦʩʪʘʚ ʜʘʥʥʳʭ ʞʠʜʢʦʩʪʝʡ ʚʭʦʜʷʪ 

ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʤʝʪʘʣʣʦʚ-ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʣʠʛʘʥʜʘʤʠ ʚ ʥʠʭ ʚʳʩʪʫʧʘʶʪ ʚʝʱʝʩʪʚʘ, 

ʷʚʣʷʶʱʠʝʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ. 

ʆʥʠ ʩʧʦʩʦʙʥʳ ʣʝʛʢʦ ʚʢʣʶʯʘʪʴʩʷ ʚ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʜʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʢʣʝʪʢʠ ʠ ʠʭ 

ʨʘʟʣʦʞʝʥʠʷ. 

ʅʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʚʝʱʝʩʪʚʘ 

(ɼɸʌʉ, ʚʠʪʘʤʠʥʳ A, D3, E) ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʚ ʚʠʜʝ ʤʠʢʨʦʵʤʫʣʴʩʠʠ. ɺ ʩʦʩʪʘʚ ʤʠʮʝʣʣ 

ʚʢʣʶʯʝʥʳ ʚʝʱʝʩʪʚʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʠʭ 

ʦʢʠʩʣʝʥʠʶ, ʘ ʪʘʢʞʝ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ 

ʫʩʠʣʠʚʘʪʴ ʠʭ ʚʩʘʩʳʚʘʥʠʝ ʚ ʦʨʛʘʥʘʭ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ 

ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʚʳʰʝʥʠʶ ʠʭ 

ʫʩʚʦʷʝʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʮʝʣʦʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 
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ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʙʳʢʦʚ, ʠʩʭʦʜʥʦ ʠʩʧʳʪʳʚʘʚʰʠʭ 

ʜʝʬʠʮʠʪ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ 

ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʳʢʦʚ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çActive Mixè VM 10/20 ʠ ʠʟʫʯʝʥʠʝ 

ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Cu, Zn, Fe, Mn, Co, Se) ʚ 

ʠʭ ʢʨʦʚʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ 

ɸʆ çʇʫʪʴ ʀʣʴʠʯʘè ɿʘʚʴʷʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ 20 ʙʳʢʘʭ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʳʭ ʚʳʨʘʱʠʚʘʣʠ ʜʦ 15-ʪʠ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɾʠʚʦʪʥʳʝ ʧʦ 

ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʧʦʜʦʧʳʪʥʫʶ ʛʨʫʧʧʳ (ʧʦ 10 

ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ).   

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʯʘʪʦ ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ ʞʠʚʦʪʥʳʭ ʚʦʟʨʘʩʪʦʤ 1 

ʤʝʩʷʮ, ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 61,3Ñ3,5 ʢʛ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ 61,2Ñ4,9 ʢʛ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ. ɹʳʢʠ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ 

ʦʜʠʥʘʢʦʚʦʝ ʦʩʥʦʚʥʦʝ ʢʦʨʤʣʝʥʠʝ: ʜʦ 2-ʭ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ, 

ʤʦʣʦʪʫʶ ʟʝʨʥʦʩʤʝʩʴ, ʩʝʥʦ ʟʣʘʢʦʚʦ-

ʙʦʙʦʚʦʝ, ʘ ʧʦʩʣʝ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ï 

ʩʠʣʦʩ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʡ ʠ ʢʫʢʫʨʫʟʥʳʡ, ʩʝʥʦ 

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʝ, ʩʦʣʦʤʫ ʷʨʦʚʫʶ ʠ 

ʤʦʣʦʪʫʶ ʟʝʨʥʦʩʤʝʩʴ.  

ɺ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ 

ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ ʤʦʣʦʪʫʶ ʟʝʨʥʦʩʤʝʩʴ ʠ 

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʝ ʟʝʣʝʥʳʝ ʢʦʨʤʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʀʩʭʦʜʥʦ ʚʩʝ ʙʳʢʠ ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ 

ʥʝʜʦʩʪʘʪʢʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. 

ɾʠʜʢʦʩʪʠ çActive Mixè VM-10 ʠ 

çActive Mixè VM-20 ʧʦʩʪʘʚʣʷʣʠʩʴ ʚ 

ʨʘʟʥʳʭ ʝʤʢʦʩʪʷʭ ʠ ʟʘʜʘʚʘʣʠʩʴ ʞʠʚʦʪʥʳʤ 

ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʯʝʨʝʟ ʩʫʪʢʠ. ɾʠʚʦʪʥʳʤ 1-ʡ (ʧʦʜʦʧʳʪʥʦʡ) 

ʛʨʫʧʧʳ ʜʘʚʘʣʠ ʞʠʜʢʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ 

çActive Mixè VM 10/20 ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩ 1-ʛʦ ʧʦ 15-ʡ 

ʤʝʩʷʮ ʞʠʟʥʠ).  

ɾʠʜʢʦʩʪʠ çActive Mixè VM-10 ʠ 

çActive Mixè VM-20 ʟʘʜʘʚʘʣʠ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʦʜʥʠ ʩʫʪʢʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʭʝʤʦʡ. ɺ ʪʝʯʝʥʠʝ 

ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʝ 

ʧʦʣʫʯʘʣʠ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʚ ʜʦʟʠʨʦʚʢʝ ʧʦ 50 

ʤʣ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, ʘ ʚ ʪʝʯʝʥʠʝ 2-ʛʦ 

ʤʝʩʷʮʘ ï ʧʦ 60 ʤʣ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. 

ʂʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʤʝʩʷʮ ʩʫʪʦʯʥʘʷ 

ʜʦʟʘ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 15 ʤʣ (ʠʟ ʨʘʩʯʝʪʘ 0,6 

ʤʣ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ). ʂ ʧʦʩʣʝʜʥʝʤʫ 

ʤʝʩʷʮʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʘ ʜʦʩʪʠʛʣʘ 240 ʤʣ 

ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. 

ɾʠʚʦʪʥʳʤ 2-ʡ (ʢʦʥʪʨʦʣʴʥʦʡ) 

ʛʨʫʧʧʳ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʥʝ ʟʘʜʘʚʘʣʠ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʚʦʜʠʣʠ 

ʚʟʷʪʠʝ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ.  

ʉʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʬʣʶʦʨʠʤʝʪʨʘ çʌʣʶʦʨʘʪ-02-5ʄè 

(ɻʨʫʧʧʘ ʢʦʤʧʘʥʠʡ çʃʶʤʵʢʩè, ʈʦʩʩʠʷ). 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʜʠ, ʮʠʥʢʘ ʠ ʞʝʣʝʟʘ ï ʩ 

ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

çSTAT FAX 1904 +è (Awareness 

Technology INC, ʉʐɸ), ʘ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʙʘʣʴʪʘ ï ʩ ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ CS ï T240 (ñDirui  Industrialò 

Co Ltd, ʂʠʪʘʡ). ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ çʉʧʝʢʪʨ-5è 

(ɸʆ çʉʦʶʟʮʚʝʪʤʝʪʘʚʪʦʤʘʪʠʢʘè, 

ʈʦʩʩʠʷ).  

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (ů). ʆʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʜʚʫʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ-

ʄʘʥʥʘ-ʋʠʪʥʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʞʠʚʦʪʥʳʝ ʦʙʝʠʭ ʛʨʫʧʧ 

ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʥʝʜʦʩʪʘʪʢʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. ʆʪʤʝʯʘʣʠ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʜʠʘʨʝʶ ʠ ʧʦʥʠʞʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ. ɾʠʚʦʪʥʳʝ ʦʙʣʠʟʳʚʘʣʠ 

ʜʨʫʛ ʜʨʫʛʘ ʠ ʥʝʩʲʝʜʦʙʥʳʝ ʧʨʝʜʤʝʪʳ. 

ʅʘʙʣʶʜʘʣʠ ʩʣʘʙʦʩʪʴ ʢʦʥʝʯʥʦʩʪʝʡ. 

ʇʦʵʪʦʤʫ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʦʥʠ 

ʣʝʞʘʣʠ. ɺʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʙʳʣ 

ʚʟʲʝʨʦʰʝʥʥʳʤ, ʠʤʝʣʠʩʴ ʦʯʘʛʠ ʘʣʦʧʝʮʠʠ. 

ʅʝʢʦʪʦʨʳʝ ʞʠʚʦʪʥʳʝ ʠʤʝʣʠ ʜʝʬʦʨʤʘʮʠʶ 

ʩʫʩʪʘʚʦʚ ʠ ʢʦʧʳʪʝʮ. 
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ɼʘʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʫ ʙʳʢʦʚ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʤʝʥʴʰʠʣʠʩʴ ʯʝʨʝʟ 2-

3 ʥʝʜʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʘ 

ʯʝʨʝʟ 4-5 ʥʝʜʝʣʴ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ.  

ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ ʪʦʣʴʢʦ 

ʢ 5-6 ʤʝʩʷʮʫ ʞʠʟʥʠ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʙʳʣʦ 

ʩʚʷʟʘʥʦ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʳʭ 

ʢʦʨʤʦʚ (ʟʝʣʝʥʦʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ). 

ɺ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ 

ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: 

ʤʝʜʠ, ʮʠʥʢʘ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʢʦʙʘʣʴʪʘ ʠ 

ʩʝʣʝʥʘ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʷʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʦ ʥʘʯʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʫ ʦʜʥʦʤʝʩʷʯʥʳʭ ʪʝʣʷʪ), ʘ 

ʪʘʢʞʝ ʚ 2-ʭ, 6-ʪʠ ʠ 15-ʪʠ ʤʝʩʷʯʥʦʤ 

ʚʦʟʨʘʩʪʝ.  

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 

ʦʜʥʦʤʝʩʷʯʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ, ʮʠʥʢʘ, ʤʘʨʛʘʥʮʘ, ʞʝʣʝʟʘ 

ʙʳʣʦ ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʨʝʬʝʨʝʥʩʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ ʙʳʣʦ 

ʥʝʚʳʩʦʢʠʤ, ʭʦʪʷ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʨʝʬʝʨʝʥʩʥʳʤ ʠʥʪʝʨʚʘʣʘʤ. ʉʦʜʝʨʞʘʥʠʝ 

ʩʝʣʝʥʘ ʫ ʙʳʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ 

ʨʝʬʝʨʝʥʩʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʘ ʚ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʝʝ.  

ʏʝʨʝʟ ʤʝʩʷʮ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

(ʜʦʩʪʠʛʰʠʭ 2-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ) ʙʳʣʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ 

ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʮʠʥʢʘ, 

ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʢʦʙʘʣʴʪʘ, ʩʝʣʝʥʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ (ʄÑů, n=10) 

ɺ
ʦ
ʟ
ʨ
ʘ

ʩ
ʪ
,
 

 

ʤ
ʝ
ʩ
.

 
ɻ
ʨ
ʫ
ʧ

ʧ
ʘ
 

 ʕʣʝʤʝʥʪʳ 

ʄʝʜʴ, 

ʤʢʤʦʣʴ/ʣ 

ʎʠʥʢ, 

ʤʢʤʦʣʴ/ʣ 

ɾʝʣʝʟʦ, 

ʤʢʤʦʣʴ/ʣ 

ʄʘʨʛʘʥʝʮ, 

 ʤʢʤʦʣʴ/ʣ 

ʂʦʙʘʣʴʪ, 

ʤʢʤʦʣʴ/ʣ 

ʉʝʣʝʥ, 

ʤʢʤʦʣʴ/ʣ 

ʈʝʬʝʨʝʥ-

ʩʥʳʡ 

ʠʥʪʝʨʚʘʣ 

12,59-18,88 15,30-22,94 17,9-35,8 2,87-4,78 0,51-0,85 
0,0046- 

0,0086 

1 

1 
12,10Ñ1,38 13,75Ñ1,61 14,50Ñ1,20 0,97Ñ0,02 0,58Ñ0,05 0,0043Ñ 

0,0001 

2 
12,38Ñ2,50 14,91Ñ3,12 14,00Ñ0,50 0,82Ñ0,02 0,56Ñ0,03 0,0049Ñ 

0,0013 

2 

1 
15,48Ñ2,79 15,91Ñ1,3* 27,20Ñ4,3*

* 

1,22Ñ0,13*

* 

0,73Ñ0,10

**  

0,0054Ñ 

0,0381* 

2 
14,08Ñ3,05 14,67Ñ3,12 20,60Ñ4,50 0,80Ñ0,08 0,58Ñ0,07 0,0042Ñ 

0,0011 

6 

1 
18,88Ñ0,85

**  

21,11Ñ1,33

**  

34,60Ñ0,70

**  

1,30Ñ0,11*

* 

0,87Ñ0,08

**  

0,0090Ñ 

0,0006** 

2 
14,16Ñ0,85 14,68Ñ1,88 25,40Ñ1,60 0,94Ñ0,11 0,64Ñ 0,07 0,0049Ñ 

0,0010 

15 

1 
17,15Ñ0,49

**  

22,48Ñ0,99

**  

36,00Ñ0,90

**  

1,36Ñ0,11*

* 

0,87Ñ0,08

**  

0,0094Ñ 

0,0009** 

2 
12,09Ñ1,64 13,31Ñ2,23 17,30Ñ3,10 0,75Ñ0,10 0,53Ñ0,12 0,0039Ñ 

0,0005 

ʇʨʠʤʝʯʘʥʠʝ 1: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01); ʇʨʠʤʝʯʘʥʠʝ 2: ʟʥʘʯʝʥʠʷ ʨʝʬʝʨʝʥʩʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʝʨʝʚʝʜʝʥʳ ʚ 

ʤʢʤʦʣʴ/ʣ 

 

ʋ ʰʝʩʪʠʤʝʩʷʯʥʳʭ ʙʳʢʦʚ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (ʯʝʨʝʟ 5 ʤʝʩʷʮʝʚ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ) ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʚʩʝʭ 

ʫʢʘʟʘʥʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʙʳʣʦ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ.  

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ 

ʠ ʚ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 15-ʤʝʩʷʯʥʳʭ 

ʞʠʚʦʪʥʳʭ. 

ʋ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ, ʮʠʥʢʘ, ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ, 

ʩʝʣʝʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʨʝʬʝʨʝʥʩʥʳʤ 
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ʠʥʪʝʨʚʘʣʘʤ ʫʞʝ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʘ ʢ 6-ʪʠ ʠ 

15-ʪʠ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʜʦʩʪʠʛʘʣʦ ʠʭ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ. ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ 

ʪʘʢʞʝ ʧʦʚʳʩʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʭʦʪʷ ʪʘʢ ʠ ʥʝ ʜʦʩʪʠʛʣʦ 

ʟʥʘʯʝʥʠʡ ʨʝʬʝʨʝʥʩʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʣʦ ʚʦʩʧʦʣʥʝʥʠʝ ʝʛʦ 

ʜʝʬʠʮʠʪʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʳʢʠ 

ʜʦʩʪʠʛʣʠ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ, ʘ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ. ɺ 

ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ ʠʭ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

ʨʘʟʣʠʯʘʣʩʷ, ʘ ʧʦʩʪʫʧʣʝʥʠʝ ʩ ʥʠʤ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʠʭ 

ʫʩʚʦʝʥʠʝ ʚʠʪʘʤʠʥʦʚ) ʙʳʣʦ ʥʝʦʜʠʥʘʢʦʚʳʤ. 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʨʘʮʠʦʥ ʙʳʣ ʙʦʣʝʝ 

ʧʦʣʥʦʮʝʥʥʳʤ. ʕʪʠʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʦ, 

ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʙʳʣʦ ʠʤʝʥʥʦ ʚ 6-

ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ.  

ɺ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʦʮʝʥʢʘ 

ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʨʦʚʠ, 

ʚʳʨʘʞʝʥʥʦʛʦ ʥʝ ʚ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ, ʘ 

ʚ % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ (ʈʠʩʫʥʢʠ 1 

ʠ 2).  

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʤʝʜʠ, ʮʠʥʢʘ ʠ ʞʝʣʝʟʘ) ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢ ʟʥʘʯʝʥʠʷʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʚʳʨʘʞʝʥʥʦʝ ʚ %) 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʤʘʨʛʘʥʮʘ, ʢʦʙʘʣʴʪʘ ʠ 

ʩʝʣʝʥʘ) ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢ ʟʥʘʯʝʥʠʷʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

(ʚʳʨʘʞʝʥʥʦʝ ʚ %) 
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ɻʨʘʬʠʢʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ 

ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çActive Mixè VM 10/20 ʦʢʘʟʘʣʦʩʴ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʳʢʦʚ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʧʦʨʦʜʳ ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʇʦ ʠʩʪʝʯʝʥʠʠ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʝʝ 

ʧʨʠʤʝʥʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʠʩʯʝʟʣʠ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʠʮʠʪʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ 

ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʦ 

ʚʦʟʨʘʩʪʘʣʦ, ʧʨʠ ʵʪʦʤ ʚ 6-ʪʠ ʠ 15-ʪʠ 

ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʜʦʩʪʠʛʘʣʦ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʳ ʨʝʬʝʨʝʥʩʥʳʭ ʠʥʪʝʨʚʘʣʦʚ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʦʟʠʨʦʚʦʢ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʜʝʬʠʮʠʪʘ ʤʝʜʠ, 

ʮʠʥʢʘ, ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʠ ʩʝʣʝʥʘ, ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʠʭ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ.  

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ 

ʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʝ ʦʢʘʟʘʣʦʩʴ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʦʣʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʝʤ ʙʳʢʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʚʳʙʨʘʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.  

ʕʪʦ ʷʚʣʷʝʪʩʷ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, 

ʯʪʦ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʥʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʘʙʩʦʣʶʪʥʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠ ʠʜʝʘʣʴʥʦ 

ʧʦʜʭʦʜʠʪʴ ʜʣʷ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ.  

ʅʝʦʙʭʦʜʠʤʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠʭ 

ʩʦʩʪʘʚʘ, ʝʩʣʠ ʥʝ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʥʢʨʝʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʦ ʭʦʪʷ ʙʳ ʩ 

ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ɺ ʠʥʦʤ 

ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʚ ʨʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩ ʫʯʝʪʦʤ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʭ ʥʝʜʦʩʪʘʪʢʘ ʚ ʢʦʨʤʘʭ ʠ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. 
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ʈʝʟʶʤʝ 

 

ʀʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʙʳʢʦʚ 

(ʚʳʨʘʱʠʚʘʝʤʳʭ ʜʦ 15-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive Mixè VM 10/20. ʇʨʠ ʝʝ ʩʦʟʜʘʥʠʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 

ʥʦʚʳʝ ʧʦʜʭʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 20 ʙʳʢʘʭ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ, ʠʩʭʦʜʥʦ 

ʠʩʧʳʪʳʚʘʚʰʠʭ ʜʝʬʠʮʠʪ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʞʠʚʦʪʥʳʝ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʦʜʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʳ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɹʳʢʠ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʚ ʪʝʯʝʥʠʝ 14 ʤʝʩʷʮʝʚ (ʩ 1-ʛʦ ʧʦ 15-ʡ ʤʝʩʷʮ ʞʠʟʥʠ). ɺ 

ʪʝʯʝʥʠʝ 1-ʛʦ ʤʝʩʷʮʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʦʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ, ʮʠʥʢʘ, ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ ʠ ʩʝʣʝʥʘ 

ʜʦʩʪʠʛʣʦ ʟʥʘʯʝʥʠʡ ʨʝʬʝʨʝʥʩʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʦ ʪʘʢʞʝ ʧʦʚʳʰʘʣʦʩʴ ʠ 

ʦʩʪʘʚʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

DYNAMICS OF MICROELEMENT CONTENTS IN THE BLOOD OF BULLS WHEN USING 

THE LIQUID FEED ADDITIVE ñACTIVE MIXò VM 10/20 

 

Kulikov A.N., Ravilov R. Kh., Shishkin A.V., Kulikova M.S., Ezhkov V.O. 

Summary 

 

The dynamics of changes in the content of microelements in the blood of bulls (raised up to 

15 months of age) using the liquid vitamin and mineral feed additive ñActive Mixò VM 10/20 was 

studied. During its creation, new approaches were used aimed at increasing the bioavailability of 

microelements and vitamins. The study was conducted on 20 bulls of the Holstein Kholmogory 

breed, which initially experienced a deficiency of microelements. According to the principle of 

analogue pairs, the animals were divided into experimental and control groups of 10 animals each. 

The bulls of the experimental group received the feed additive for 14 months (from the 1st to the 

15th month of life). During the 1st month of its use, the general condition of the animals in the 

experimental group returned to normal, and the content of microelements in the blood significantly 

increased compared to the control. At the same time, the content of copper, zinc, iron, cobalt and 

selenium reached the reference intervals. Subsequently, it also increased and remained significantly 

higher throughout the entire study period. 



148  

DOI 10.31588/2413_4201_1883_1_257_148 ʋɼʂ 579; 579.2 

 

ʄʆʅʀʊʆʈʀʅɻ ʂʆʅʊɸʄʀʅɸʎʀʀ ʇʀʑɽɺʓʍ ʇʈʆɼʋʂʊʆɺ ʇɸʊʆɻɽʅʅʓʄʀ 

ʃʀʉʊɽʈʀʗʄʀ  
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1ʌɻɹʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè 

2ʌɻɹʋ çʈʦʩʩʠʡʩʢʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  
3ʌɻɹʅʋ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʘʢʮʠʥ ʠ ʩʳʚʦʨʦʪʦʢ ʠʤ. ʀ.ʀ. ʄʝʯʥʠʢʦʚʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʘʤʠʥʘʮʠʷ, Listeria monocytogenes, ʤʦʥʠʪʦʨʠʥʛ, ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ 

Keywords: contamination, Listeria monocytogenes, monitoring, research, food products 

 

ʃʠʩʪʝʨʠʦʟ ï ʠʥʬʝʢʮʠʦʥʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʨʘʞʝʥʠʝʤ ʎʅʉ, ɾʂʊ, 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʩʫʩʪʘʚʦʚ [1, 4, 8-

10]. ɿʘʨʘʞʝʥʠʝ ʣʶʜʝʡ ʧʘʪʦʛʝʥʥʳʤʠ 

Listeria monocytogenes ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʤʷʩʦ ʠ 

ʤʷʩʦʧʨʦʜʫʢʪʳ, ʨʳʙʘ, ʥʝʨʳʙʥʳʝ ʦʙʲʝʢʪʳ 

ʧʨʦʤʳʩʣʘ ʠ ʧʨʦʜʫʢʪʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʠʟ 

ʥʠʭ, ʤʷʩʦ ʧʪʠʮʳ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠ 

ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ, ʤʦʣʦʢʦ ʠ 

ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʘʣʘʪʳ, ʪʦʨʪʳ ʠ ʜʨ.) 

[3, 5, 8, 9].  

ʂʦʥʪʘʤʠʥʘʮʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʘʪʦʛʝʥʥʳʤʠ ʣʠʩʪʝʨʠʷʤʠ ʤʦʞʝʪ 

ʦʙʫʩʣʘʚʣʠʚʘʪʴʩʷ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ 

ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʠ. ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʳʨʦʛʦ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʣʠʩʪʝʨʠʦʟʘ [6, 

13]. 

ɺʩʧʳʰʢʠ ʙʦʣʝʟʥʝʡ ʧʠʱʝʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʣʠʩʪʝʨʠʦʟʥʦʡ ʵʪʠʦʣʦʛʠʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʫ ʣʶʜʝʡ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ 

ʟʘʨʘʞʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʷʚʣʷʶʪʩʷ 

ʧʨʠʯʠʥʦʡ ʫʞʝʩʪʦʯʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʦʜʫʢʮʠʠ ʤʦʣʦʯʥʦʛʦ, ʤʷʩʥʦʛʦ, ʨʳʙʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ [2, 3, 7-12]. ɺʦ ʚʩʝʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʨʦʚʦʜʷʪʩʷ ʝʞʝʛʦʜʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʠ 

ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʙʘʢʪʝʨʠʷʤʠ Listeria monocytogenes ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʦʬʠʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ ʧʦ 

ʬʦʨʤʝ 4-ʚʝʪ ʟʘ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʩ 2017 

ʧʦ 2021 ʛʛ.), ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ çʀʩʧʳʪʘʪʝʣʴʥʘʷ ʮʝʥʪʨʘʣʴʥʘʷ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷè (ʀʎʅʄɺʃ).  

ɿʘ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ 1555162 ʦʙʨʘʟʮʘ ʤʷʩʘ ʠ 

ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʨʳʙʳ, ʥʝʨʳʙʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʦʤʳʩʣʘ ʠ ʧʨʦʜʫʢʪʦʚ ʠʟ ʥʠʭ, ʤʷʩʘ ʧʪʠʮʳ, 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʯʠʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ʃʠʩʪʝʨʠʠ ʚʳʷʚʣʷʣʠ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ: ʢʣʘʩʩʠʯʝʩʢʠʤ ï ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

32031-2012 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʄʝʪʦʜʳ 

ʚʳʷʚʣʝʥʠʷ ʙʘʢʪʝʨʠʡ Listeria 

monocytogenesè, ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʤ ʥʘ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ VIDAS 

ʩʦʛʣʘʩʥʦ ʄʋʂ 4.2.3262-15 çʆʙʥʘʨʫʞʝʥʠʝ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʘʭ ʠ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʤʝʪʦʜʦʤ ʬʝʨʤʝʥʪ-ʩʚʷʟʘʥʥʦʛʦ 
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ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘè ʠ ʤʝʪʦʜʦʤ 

ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ) 

ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ Listeria 

monocytogenes ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʚ ʨʘʤʢʘʭ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʟʘʜʘʥʠʡ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ 

ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʦ 1555162 ʦʙʨʘʟʮʘ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ (ʊʘʙʣʠʮʘ 1).

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚ 2017-

2021 ʛʛ. ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ Listeria monocytogenes  

 

ʇʨʠʤʝʯʘʥʠʝ ʢ ʪʘʙʣʠʮʝ 1: * ʄʷʩʦ ʠ ʤʷʩʥʘʷ 

ʧʨʦʜʫʢʮʠʷ: ʛʦʚʷʜʠʥʘ, ʙʘʨʘʥʠʥʘ, ʩʚʠʥʠʥʘ, 

ʧʪʠʮʘ, ʢʦʥʠʥʘ, ʦʣʝʥʠʥʘ, ʣʦʩʷʪʠʥʘ, 

ʢʨʦʣʴʯʘʪʠʥʘ, ʛʦʪʦʚʘʷ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ, 

ʢʦʣʙʘʩʳ, ʧʘʰʪʝʪʳ ʠ ʜʨ. **ʈʳʙʘ ʠ 

ʨʳʙʦʧʨʦʜʫʢʮʠʷ: ʨʳʙʘ ʧʦʪʨʦʰʝʥʘʷ ʩ 

ʛʦʣʦʚʦʡ, ʙʝʟ ʛʦʣʦʚʳ; ʥʝʨʳʙʥʳʝ ʦʙʲʝʢʪʳ 

ʧʨʦʤʳʩʣʘ ʠ ʧʨʦʜʫʢʪʳ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʠʟ 

ʥʠʭ, ʢʨʝʚʝʪʢʠ, ʨʘʢʠ ʠ ʜʨ. *** ʄʦʣʦʢʦ ʠ 

ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʤʦʣʦʢʦ, ʤʦʣʦʯʥʘʷ 

ʩʳʚʦʨʦʪʢʘ ʠ ʧʘʭʪʘ, ʩʣʠʚʢʠ ʠ ʧʨʦʜʫʢʪʳ ʥʘ 

ʠʭ ʦʩʥʦʚʝ, ʢʦʢʪʝʡʣʠ, ʥʘʧʠʪʢʠ, ʢʠʩʝʣʠ, 

ʧʫʜʠʥʛʠ, ʞʝʣʝ, ʩʫʬʣʝ, ʢʨʝʤʳ, ʤʫʩʩʳ, 

ʩʦʫʩʳ, ʧʘʩʪʳ, ʤʘʩʣʦ ʩʣʠʚʦʯʥʦʝ, ʩʳʨʳ, 

ʨʷʞʝʥʢʘ, ʤʦʨʦʞʝʥʦʝ ʠ ʜʨ. ****ʇʨʦʯʠʝ 

ʧʨʦʜʫʢʪʳ: ʩʫʙʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮʳ, ʙʣʠʥʯʠʢʠ ʩ ʤʷʩʦʤ, ʛʘʤʙʫʨʛʝʨʳ, 

ʯʠʟʙʫʨʛʝʨʳ, ʩʵʥʜʚʠʯʠ ʛʦʪʦʚʳʝ, ʩʘʣʘʪʳ, 

ʦʚʦʱʠ, ʬʨʫʢʪʳ, ʦʚʦʱʠ ʠ ʠʟʜʝʣʠʷ ʠʟ ʥʠʭ, 

ʩʘʣʘʪʳ ʩ ʤʷʩʦʤ ʧʪʠʮʳ, ʨʳʙʳ, 

ʢʦʧʯʝʥʦʩʪʷʤʠ ʩ ʟʘʧʨʘʚʢʦʡ ʠ ʙʝʟ ʟʘʧʨʘʚʢʠ, 

ʧʝʣʴʤʝʥʠ, ʯʝʙʫʨʝʢʠ, ʙʝʣʷʰʠ, ʧʠʨʦʛʠ, 

ʙʣʠʥʯʠʢʠ, ʠʟʜʝʣʠʷ ʠʟ ʨʫʙʣʝʥʦʛʦ ʤʷʩʘ, ʠʟ 

ʤʷʩʘ ʧʪʠʮʳ, ʢʨʦʣʠʢʘ, ʦʪʚʘʨʥʳʝ, ʞʘʨʝʥʳʝ, 

ʪʫʰʝʥʳʝ, ʟʘʧʝʯʝʥʥʳʝ ʠʟʜʝʣʠʷ, ʩʧʨʝʜʳ 

ʨʘʩʪʠʪʝʣʴʥʦ-ʩʣʠʚʦʯʥʳʝ ʠ ʜʨ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʤʷʩʦ ʠ 

ʤʷʩʥʫʶ ʧʨʦʜʫʢʮʠʶ (1273576 ʦʙʨʘʟʮʦʚ). 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ (331605 

ʧʨʦʙ) ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚ 2019 ʛ, 

ʥʘʠʤʝʥʴʰʝʝ (99160 ʧʨʦʙ) ï ʚ 2020 ʛ. 

ɺʩʝʛʦ ʩ 2017 ʧʦ 2021 ʛʛ. ʠʟ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 6933 ʩʣʫʯʘʷ 

ʧʨʠʩʫʪʩʪʚʠʷ ʧʘʪʦʛʝʥʥʳʭ ʣʠʩʪʝʨʠʡ. ʀʟ ʥʠʭ 

ʚ 2017 ʛ ʦʙʥʘʨʫʞʝʥʦ 1222 ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʦʙʨʘʟʮʘ, ʚ 2018 ʛ ï 1570, ʚ 2019 ʛ ï 1768, ʚ 

2020 ʛ ï 700, 2021 ʛ ï 1673 ʩʣʫʯʘʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʩʪʝʨʠʡ, ʪ.ʝ. ʯʘʩʪʦʪʘ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʦʙʨʘʟʮʦʚ ʧʘʪʦʛʝʥʘʤʠ 

ʩʦʩʪʘʚʠʣʘ 0,38 ï 0,51 %. ʈʝʟʫʣʴʪʘʪʳ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʦ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʘʪʦʛʝʥʥʳʤʠ ʣʠʩʪʝʨʠʷʤʠ ʚ 2017 ï 2021 ʛʛ. 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ (ʈʠʩʫʥʦʢ 

1). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, 

ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ (0,51 %) 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ L. 

monocytogenes ʦʪʤʝʯʝʥ ʚ 2021 ʛ. ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʚ ʵʪʦʪ ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʙʳʣʦ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ (ʩ 2017 

ʧʦ 2019 ʛʛ.). ɺ 2020 ʛ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʦʩʴ, ʥʦ ʪʝʥʜʝʥʮʠʷ ʚʳʷʚʣʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʦʩʪʘʚʘʣʘʩʴ ʙʣʠʟʢʦʡ ʢ ʫʨʦʚʥʶ ʧʨʝʜʳʜʫʱʠʭ 

ʛʦʜʦʚ ʠ ʩʦʩʪʘʚʠʣʘ 0,46 %.   

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ 
ʀʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʧʦ ʛʦʜʘʤ ɺʩʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʦ  2017 2018 2019 2020 2021 

*ʄʷʩʦ ʠ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ 263245 302623 331605 99160 276943 1273576 

**ʈʳʙʘ ʠ ʨʳʙʦʧʨʦʜʫʢʮʠʷ 33442 35643 30265 29281 23556 152187 

***ʄʦʣʦʢʦ, ʤʦʣʦʯʥʘʷ 

ʧʨʦʜʫʢʮʠʷ 
13170 15967 18579 15300 16212 79228 

****ʇʨʦʯʠʝ ʧʨʦʜʫʢʪʳ 10027 9591 12749 9614 8190 50171 

ʀʪʦʛʦ 319884 363824 393198 153355 324901 1555162 
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ʈʠʩʫʥʦʢ 1 ï ʏʘʩʪʦʪʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʘʪʦʛʝʥʥʳʤʠ ʣʠʩʪʝʨʠʷʤʠ ʧʦ ʛʦʜʘʤ 

(ʩ 2017 ʧʦ 2021 ʛʛ.) 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʨʘʞʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʯʘʩʪʦʪʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚ ʛʨʫʧʧʝ ʧʨʦʯʘʷ 

ʧʨʦʜʫʢʮʠʷ (ʩʫʙʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮʳ, ʙʣʠʥʯʠʢʠ ʩ ʤʷʩʦʤ, ʛʘʤʙʫʨʛʝʨʳ, 

ʯʠʟʙʫʨʛʝʨʳ, ʩʵʥʜʚʠʯʠ ʛʦʪʦʚʳʝ, ʩʘʣʘʪʳ, 

ʦʚʦʱʠ, ʬʨʫʢʪʳ, ʦʚʦʱʠ ʠ ʠʟʜʝʣʠʷ ʠʟ ʥʠʭ, 

ʩʘʣʘʪʳ ʩ ʤʷʩʦʤ ʧʪʠʮʳ, ʨʳʙʳ, 

ʢʦʧʯʝʥʦʩʪʷʤʠ ʩ ʟʘʧʨʘʚʢʦʡ ʠ ʙʝʟ ʟʘʧʨʘʚʢʠ, 

ʧʝʣʴʤʝʥʠ, ʯʝʙʫʨʝʢʠ, ʙʝʣʷʰʠ, ʧʠʨʦʛʠ, 

ʙʣʠʥʯʠʢʠ, ʠʟʜʝʣʠʷ ʠʟ ʨʫʙʣʝʥʦʛʦ ʤʷʩʘ, ʠʟ 

ʤʷʩʘ ʧʪʠʮʳ, ʢʨʦʣʠʢʘ, ʦʪʚʘʨʥʳʝ, ʞʘʨʝʥʳʝ, 

ʪʫʰʝʥʳʝ, ʟʘʧʝʯʝʥʥʳʝ ʠʟʜʝʣʠʷ, ʩʧʨʝʜʳ 

ʨʘʩʪʠʪʝʣʴʥʦ-ʩʣʠʚʦʯʥʳʝ ʠ ʜʨ.) ʙʳʣʘ ʚʳʰʝ, 

ʯʝʤ ʜʣʷ ʜʨʫʛʠʭ ʧʨʦʙ, ʠ ʜʦʩʪʠʛʘʣʘ 0,79-0,81 

%. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʘʩʩʦʨʪʠʤʝʥʪ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʮʝʥʪ 

ʦʙʥʘʨʫʞʝʥʠʷ L. monocytogenes.

 

 
ʈʠʩʫʥʦʢ 2 ï ʏʘʩʪʦʪʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʮʝʥʪ ʦʙʥʘʨʫʞʝʥʠʷ L. monocytogenes ʚ 

2017-2021 ʛʛ. 
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ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʚ 

2017-2019 ʛʛ. ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʣʠʩʪʝʨʠʷʤʠ ʙʳʣʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʙʩʝʤʝʥʝʥʳ ʧʨʦʯʠʝ ʧʨʦʜʫʢʪʳ (0,62 %, 0,81 

% ʠ 0,79 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʚ 2020 ʛ ʠ 

2021 ʛ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ (ʦʪ 0,13 ʜʦ 0,07 

%).  

ʊʝʥʜʝʥʮʠʷ ʚʳʷʚʣʷʝʤʦʩʪʠ 

ʚʦʟʙʫʜʠʪʝʣʷ L. monocytogenes ʚ ʤʷʩʝ ʠ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 2017 ʧʦ 2019 ʛʛ. 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʦʜʠʥʘʢʦʚʦʤ 

ʫʨʦʚʥʝ (ʦʪ 0,38 ʜʦ 0,45 %). ɺ 2020 ʛ ʯʠʩʣʦ 

ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ 

ʤʷʩʘ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʥʠʟʠʣʦʩʴ ʜʦ 

99160, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʩʣʫʯʘʝʚ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 583 (0,59 %) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʠ 2021 

ʛ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʨʘʟʮʘʭ 

ʨʳʙʳ ʠ ʨʳʙʦʧʨʦʜʫʢʮʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʝʙʘʥʠʝʤ, ʦʩʪʘʚʘʣʠʩʴ 

ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʚ ʪʝʯʝʥʠʝ 5-ʣʝʪʥʝʛʦ 

ʧʝʨʠʦʜʘ (0,44, 0,42, 0,47, 0,33 ʠ 0,4 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʪʘʙʠʣʴʥʦ ʥʠʟʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʩʪʝʨʠʡ 

ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʣʦʢʘ ʠ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ (0,03, 0,01, 0,09, 0,04 

ʠ 0,02 %). 

ɿʘʢʣʶʯʝʥʠʝ. ɿʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ 

ʧʝʨʠʦʜ (2017-2021 ʛʛ.) ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦʩʪʫʧʠʣʦ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʚ ʨʘʤʢʘʭ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ï 1555162 ʦʙʨʘʟʮʘ. ʉʨʝʜʠ 

ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 6933 ʩʣʫʯʘʝʚ 

ʦʙʥʘʨʫʞʝʥʠʷ L. monocytogenes. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ 

ʤʷʩʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʘʪʦʛʝʥʥʳʤʠ 

ʣʠʩʪʝʨʠʷʤʠ (0,59%) ʦʪʤʝʯʝʥ ʚ 2020 ʛ. 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʵʪʦʪ ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʙʳʣʦ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ. 

ʇʨʦʮʝʥʪ ʚʳʷʚʣʷʝʤʦʩʪʠ ʣʠʩʪʝʨʠʡ ʚ ʧʨʦʯʝʡ 

ʧʨʦʜʫʢʮʠʠ ʢ 2021 ʛ. ʦʪʤʝʯʝʥ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ (ʩ 0,81 % ʜʦ 0,07 %). 

ɺ ʨʳʙʝ ʠ ʨʳʙʦʧʨʦʜʫʢʮʠʠ, ʚ ʤʦʣʦʢʝ 

ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʯʘʩʪʦʪʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʩʪʝʨʠʡ ʠʟʤʝʥʷʣʘʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʦʩʪʘʚʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʣʠʩʪʝʨʠʦʟʘ ʫ ʣʶʜʝʡ, 

ʦʯʝʚʠʜʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʤʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʋʩʠʣʠʪʴ ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʥʪʨʦʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʷʩʘ, ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ 

ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʚʳʰʘʪʴ 

ʦʩʥʘʱʝʥʥʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ 

ʩʪʨʘʥʳ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʨʝʜʘʤʠ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʧʠʱʝʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʚʳʷʚʣʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʦʚʳʰʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʚʥʝʜʨʷʪʴ 

ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʦʚ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʠʪʫʘʮʠʷ ʩ 

ʢʦʥʪʘʤʠʥʘʮʠʝʡ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʠ 

ʧʨʦʜʫʢʪʦʚ ʧʘʪʦʛʝʥʥʳʤʠ ʣʠʩʪʝʨʠʷʤʠ 

ʦʩʪʘʸʪʩʷ ʥʘʧʨʷʞʝʥʥʦʡ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʚʝʪʝʨʠʥʘʨʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʃʀʉʊɽʈʀʗʄʀ 

 

ʃʦʙʘʥʦʚʘ ɺ.ɻ., ɸʙʜʫʣʣʘʝʚʘ ɸ.ʄ., ʅʫʨʣʳʛʘʷʥʦʚʘ ɻ.ɸ., ɹʣʠʥʢʦʚʘ ʃ.ʇ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 

2021 ʛʛ. ɿʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʩʪʫʧʠʣʦ 

ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 1555162 ʦʙʨʘʟʮʘ: ʢʦʥʠʥʳ, ʛʦʚʷʜʠʥʳ, ʙʘʨʘʥʠʥʳ, ʩʚʠʥʠʥʳ, ʤʷʩʘ ʧʪʠʮʳ, ʤʷʩʘ 

ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʞʠʨʦʚ (ʛʦʚʷʞʠʡ, ʙʘʨʘʥʠʡ, ʩʚʠʥʦʡ ʰʧʠʢ), ʨʳʙ,r 

ʨʳʙʦʧʨʦʜʫʢʮʠʠ, ʠʢʨ,r ʧʨʝʩʝʨʚʦʚ ʨʳʙʥʳʭ, ʤʦʣʦʢʘ, ʩʤʝʪʘʥ,r ʢʝʬʠʨʘ, ʨʷʞʝʥʢʠ, ʩʳʨʘ ʠ ʧʨʦʯʠʭ 

ʧʨʦʜʫʢʪʦʚ. ɺʳʷʚʣʝʥʦ ʚʩʝʛʦ 6933 ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 

ʚʳʷʚʣʷʝʤʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʩʪʝʨʠʦʟʘ ʦʙʥʘʨʫʞʝʥ ʚ ʛʦʚʷʜʠʥʝ ʠ ʤʷʩʝ ʧʪʠʮʳ, ʥʘʠʤʝʥʴʰʠʡ ï ʚ 

ʢʦʥʠʥʝ, ʙʘʨʘʥʠʥʝ, ʧʨʝʩʝʨʚʘʭ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

MONITORING OF FOOD CONTAMINATION BY PATHOGENIC LISTERIA 

 

Lobanova V.G., Abdullaeva A.M., Nurlygayanova G.A., Blinkova L.P. 

Summary 

 

The article presents statistical data from monitoring studies of food products conducted on 

the territory of the Russian Federation for the periods from 2017 to 2021 years. During the analyzed 

period, state veterinary laboratories received 1555162 samples for examination, horse meat, beef, 

lamb, pork, poultry meat, meat of other animals, finished products, fats (beef, lamb, pork fat), fish, 

fish products, caviar, milk, preserves fish, milk, sour cream, kefir, fermented baked milk, cheese 

and other products. A total of 6933 positive results were identified. The highest percentage of 

detection of the causative agent of listeriosis was found in beef and poultry meat, the lowest in 

horse meat, lamb, preserves, and dairy products. 
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ʄɽʊʆɼ ɹʃʀɾʅɽʇʆʃʔʅʆʁ ʉɺʏ-ɼʀʕʃɽʂʊʈʆʄɽʊʈʀʀ ɹʀʆʃʆɻʀʏɽʉʂʆʁ 

ɾʀɼʂʆʉʊʀ 
 

ʄʘʨʪʫʩʝʚʠʯ ɸ.ʂ.1,2 ï ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʜ.ʙ.ʥ., ʜʦʮʝʥʪ, ʅʘʟʘʨʦʚ ɺ.ɺ.1 ï ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ, ʂʦʚʘʣʝʚʘ ʃ.ʂ.3 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʇʦʯʝʰʭʦʚʘ ʕ.ɸ.3 ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

ʉʪʝʧʘʥʦʚʘ ɽ.ɸ.1 ï ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɼʘʚʳʜʶʢ ɸ.ɺ.2 ï ʢ.ʙ.ʥ. 

 
1ʌɻɹʆʋ ɺʆ çʇʨʠʚʦʣʞʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

2ʌɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
3ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉɺʏ-ʜʠʵʣʝʢʪʨʦʤʝʪʨʠʷ, ʙʣʠʞʥʝʧʦʣʴʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʢʨʦʚʴ 

Keywords: microwave dielectrometry, near-field sensing, permittivity, blood 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʥʘʢʦʧʣʝʥ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ. ʕʪʠ ʩʚʝʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʦʙʦʩʥʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʘʥʘʣʠʟʘ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʦʮʝʥʢʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʨʘʟʣʠʯʥʳʭ ʙʠʦʦʙʲʝʢʪʦʚ [1-4, 12]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ 

ʚʳʷʚʣʝʥʳ ʩʜʚʠʛʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [7] ʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ [1, 4]. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʚʰʠʝ ʦʮʝʥʢʫ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʧʣʘʟʤʳ ʚ ʰʠʨʦʢʦʤ 

ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ (ʦʪ 10 ʢɻʮ ʜʦ 250 

ʄɻʮ), ʧʨʠʯʝʤ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ 

ʧʘʨʘʤʝʪʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʮʝʣʴʥʦʡ 

ʢʨʦʚʠ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ [11, 12]. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʟʤʝʨʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʨʦʚʠ ʚ ʫʢʘʟʘʥʥʦʤ ʚʳʰʝ ʯʘʩʪʦʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʤʥʦʛʠʝ 

ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʢʨʦʤʦʣʝʢʫʣ ʠ ʠʭ 

ʬʨʘʛʤʝʥʪʦʚ [5, 6]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʡʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʤʘʪʝʨʠʘʣ, ʧʦʩʚʷʱʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ ʚ ʰʠʨʦʢʦʤ 

ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʜʘʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʩʚʝʜʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʤʝʶʪ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʩʦʧʨʷʞʝʥʠʷ ʩ ʠʥʳʤʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ 

ʥʘ ʤʝʭʘʥʠʟʤʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟʫʯʘʝʤʳʭ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʦʚʠ 

ʷʚʣʷʶʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʝʤ ʙʘʣʘʥʩʘ 

ʚʥʫʪʨʠ- ʠ ʚʥʝʢʣʝʪʦʯʥʦʡ, ʘ ʪʘʢʞʝ 

ʩʚʦʙʦʜʥʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ 

ʚʦʜʳ [5, 6, 8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʤʝʪʦʜʦʚ 

ʠʟʫʯʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ ʷʚʣʷʝʪʩʷ ʨʝʟʦʥʘʥʩʥʦʝ 

ʙʣʠʞʥʝʧʦʣʴʥʦʝ ʉɺʏ-ʟʦʥʜʠʨʦʚʘʥʠʝ. 

ɼʘʥʥʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ [10]. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʝʝ ʚ ʢʘʯʝʩʪʚʝ 

ʩʨʝʜʩʪʚʘ ʥʝʠʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ 

ʜʝʨʤʘʪʦʣʦʛʠʠ, ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʠʠ, 

ʢʦʤʙʫʩʪʠʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ 

ʤʝʜʠʮʠʥʳ ʠ ʚʝʪʝʨʠʥʘʨʠʠ [3, 7-10, 12]. 

ɺʳʙʦʨ ʜʠʘʧʘʟʦʥʘ ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʘʢ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʨʠʥʮʠʧʘ ʟʦʥʜʠʨʦʚʘʥʠʷ ʙʠʦʦʙʲʝʢʪʦʚ 

ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʝʤ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʪʯʝʪʣʠʚʦ ʬʠʢʩʠʨʫʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʩʚʦʙʦʜʥʦʡ ʠ 

ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ [4-6, 9, 10]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʉɺʏ-ʜʠʘʧʘʟʦʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʩʥʦʚʘʥʦ 

ʧʨʦʩʪʦʪʦʡ ʠ ʫʜʦʙʩʪʚʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɼʘʞʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʬʠʢʩʠʨʫʶʪʩʷ ʟʘ 

ʩʯʝʪ ʨʝʟʦʥʘʥʩʥʦʛʦ ʩʧʦʩʦʙʘ ʠʟʤʝʨʝʥʠʷ [3, 4, 

7, 11, 12]. ɺ ʥʘʰʠʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [9] ʠ ʚ ʝʜʠʥʠʯʥʳʭ ʨʘʙʦʪʘʭ 

ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʢʘʟʘʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ (ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʮʝʣʴʥʦʡ ʢʨʦʚʠ) ʧʫʪʝʤ 

ʙʣʠʞʥʝʧʦʣʴʥʦʛʦ ʉɺʏ-ʟʦʥʜʠʨʦʚʘʥʠʷ, 

ʦʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʝʥʠʝ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʩʣʫʞʠʣ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʙʣʠʞʥʝʧʦʣʴʥʦʡ ʉɺʏ-ʜʠʵʣʝʢʪʨʦʤʝʪʨʠʠ 

ʢʨʦʚʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʜʘʥʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʣʘʙʦʨʘʪʦʨʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʦʮʝʥʢʠ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʞʠʜʢʦʩʪʝʡ ʦʩʥʦʚʘʥ ʥʘ ʚʳʩʦʢʦʜʦʙʨʦʪʥʦʤ 

ʉɺʏ-ʨʝʟʦʥʘʪʦʨʝ, ʚʳʧʦʣʥʝʥʥʦʤ ʥʘ ʦʪʨʝʟʢʝ 

ʢʦʘʢʩʠʘʣʴʥʦʡ ʣʠʥʠʠ ʩ ʬʪʦʨʦʧʣʘʩʪʦʚʳʤ 

ʟʘʧʦʣʥʝʥʠʝʤ [9]. ʅʘ ʦʜʥʦʤ ʢʦʥʮʝ 

ʨʝʟʦʥʘʪʦʨʘ ʥʘʭʦʜʠʪʩʷ ʤʘʛʥʠʪʥʘʷ ʨʘʤʢʘ, ʢ 

ʜʨʫʛʦʤʫ ʧʦʜʢʣʶʯʝʥʘ ʥʘʛʨʫʟʢʘ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʟʦʥʜʠʨʫʶʱʘʷ 

ʙʣʠʞʥʝʧʦʣʴʥʘʷ ʘʥʪʝʥʥʘ. ɼʣʷ ʚʦʟʙʫʞʜʝʥʠʷ 

ʨʝʟʦʥʘʪʦʨʘ ʠ ʧʨʠʝʤʘ ʝʛʦ ʦʪʢʣʠʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʧʝʪʣʠ ʤʘʛʥʠʪʥʦʡ 

ʩʚʷʟʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʨʘʤʢʠ 

ʨʝʟʦʥʘʪʦʨʘ. ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʘʥʪʝʥʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʝʚʫʶ ʝʤʢʦʩʪʴ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʜʣʠʥʦʡ 35 

ʤʤ. ʈʘʜʠʫʩʳ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ 

ʧʨʦʚʦʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʣʠ 0,1 ʠ 0,4 ʤʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʠʘʛʥʦʩʪʠʢʘ ʢʨʦʚʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʨʘʝʚʳʤ ʧʦʣʝʤ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʪʦʨʝʮ 

ʢʦʪʦʨʦʛʦ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʢʶʚʝʪʫ ʩ ʠʩʩʣʝʜʫʝʤʦʡ ʙʠʦʞʠʜʢʦʩʪʴʶ ï 

ʧʨʦʙʠʨʢʫ ʪʠʧʘ ʵʧʧʝʥʜʦʨʬ. ʇʦʛʨʫʞʝʥʠʝ 

ʜʘʪʯʠʢʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʜ ʥʝʙʦʣʴʰʠʤ 

ʫʛʣʦʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ 

ʧʦʣʦʩʪʝʡ ʫ ʟʦʥʜʠʨʫʶʱʝʛʦ ʪʦʨʮʘ ʜʘʪʯʠʢʘ. 

ʂʶʚʝʪʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʨʘʜʠʫʩʦʤ 5 ʤʤ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʝ ʠʟ 

ʧʝʥʦʧʣʘʩʪʘ. ʉʭʝʤʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʙʣʠʞʥʝʧʦʣʴʥʦʡ ʉɺʏ-

ʜʠʵʣʝʢʪʨʦʤʝʪʨʠʠ ʙʠʦʩʨʝʜ ʠʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

ɿʘ ʩʯʝʪ ʤʘʣʳʭ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʤʝʨʦʚ 

ʜʘʪʯʠʢʘ ʜʣʷ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʣʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʣʘʟʤʳ 

ʢʨʦʚʠ (50-100 ʤʢʣ). ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʨʮʘ 

ʜʘʪʯʠʢʘ ʜʦ ʜʥʘ ʠ ʜʦ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ 

ʢʶʚʝʪʳ ʙʳʣʦ ʬʠʢʩʠʨʦʚʘʥʦ ʠ ʩʦʩʪʘʚʣʷʣʦ 

ʧʦʨʷʜʢʘ 3 ʤʤ, ʯʪʦ ʟʘʚʝʜʦʤʦ ʙʦʣʴʰʝ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ 

ʧʨʦʚʦʜʥʠʢʘʤʠ. ʇʦʵʪʦʤʫ ʥʝʪʦʯʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ ʚ ʢʶʚʝʪʫ ʧʨʠʚʦʜʠʣʘ ʢ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ ʦʰʠʙʢʘʤ (ʥʝ ʙʦʣʝʝ 1-2 

%) ʠʟʤʝʨʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʚʥʝʰʥʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ 

ʨʝʟʦʥʘʥʩʥʫʶ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʧʦʤʝʱʘʣʠ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʜʠʘʤʝʪʨʦʤ 4 ʩʤ. 

ʅʘ ʦʜʥʦʤ ʪʦʨʮʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ 2 ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʨʘʟʲʝʤʘ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʦʟʙʫʞʜʘʶʱʝʡ ʠ 

ʧʨʠʝʤʥʦʡ ʣʠʥʠʡ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʝʪʣʷʤ ʩʚʷʟʠ, ʘ ʥʘ ʜʨʫʛʦʤ ʧʦʜʢʣʶʯʘʣʠ 

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʉɺʏ-

ʢʦʣʝʙʘʥʠʡ ʚ ʨʝʟʦʥʘʪʦʨʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʳʡ ʩʚʠʧ-ʛʝʥʝʨʘʪʦʨ ʚ ʚʠʜʝ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩʠʥʪʝʟʘʪʦʨʘ ʯʘʩʪʦʪ 

ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʧʝʪʣʝʚʦʡ ʩʠʩʪʝʤʳ ʬʘʟʦʚʦʡ 

ʘʚʪʦʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ. ʋʧʨʘʚʣʝʥʠʝ 

ʛʝʥʝʨʘʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʢʦʤʧʴʶʪʝʨʘ. ʇʦ 

ʩʜʚʠʛʫ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʧʨʠ 

ʨʝʟʦʥʘʥʩʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʨʝʜʳ ʚ ʦʙʣʘʩʪʠ 

ʙʣʠʞʥʝʧʦʣʴʥʦʡ ʘʥʪʝʥʥʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʧʠʨʪ 

ʩ ʠʟʚʝʩʪʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. ɺʩʝ ʠʟʤʝʨʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʄʕʂ 

62209-1-2008. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʠʨʦʤʝʪʨʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʮʝʥʠʚʘʪʴ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ 

 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʟʫʯʘʣʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʦʙʨʘʟʮʦʚ ʧʣʘʟʤʳ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ. ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʞʠʜʢʦʩʪʴ 

ʧʦʣʫʯʘʣʠ ʦʪ 20 ʢʨʳʩ ʣʠʥʠʠ ɺʠʩʪʘʨ, 10 

ʢʨʦʣʠʢʦʚ ʧʦʨʦʜʳ çʉʝʨʳʡ ʚʝʣʠʢʘʥè. ʊʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʦʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ (n=25, 

ʚʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ ï ʦʪ 10 ʜʦ 14 ʣʝʪ) ʠ 

ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ (n=35, ʚʦʟʨʘʩʪʥʦʡ 

ʜʠʘʧʘʟʦʥ ï ʦʪ 20 ʜʦ 45 ʣʝʪ). ʇʣʘʟʤʳ ʢʨʦʚʠ 

ʚʳʜʝʣʷʣʠ ʧʫʪʝʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʪʦʢʦʣʫ. ɺʩʝ ʚʢʣʶʯʝʥʥʳʝ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʶʜʠ (ʠʣʠ ʠʭ ʟʘʢʦʥʥʳʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ) ʧʦʜʧʠʩʳʚʘʣʠ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Statistica 6.0. 

ʅʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʠʪʝʨʠʷ ʐʘʧʠʨʦ-ʋʠʣʢʘ. ʉ ʫʯʝʪʦʤ 

ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʘ ʜʣʷ 

ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʧʨʠʤʝʥʷʣʠ ʅ-ʢʨʠʪʝʨʠʡ 

ʂʨʘʩʢʘʣʘ-ʋʦʣʣʝʩʘ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʧʣʘʟʤʳ ʢʨʦʚʠ (ʈʠʩʫʥʦʢ 2).

 

 
ʈʠʩʫʥʦʢ 2 ï ʋʨʦʚʝʥʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʢʨʳʩ, ʢʨʦʣʠʢʦʚ ʠ 

ʯʝʣʦʚʝʢʘ (ç*è - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ 

ʢʨʳʩ P<0,05) 
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ʈʠʩʫʥʦʢ 3 ï ʋʨʦʚʝʥʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʣʶʜʝʡ ʨʘʟʣʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (ç*è - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ P<0,05) 

 

ʊʘʢ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʢʨʳʩ. ʋ ʯʝʣʦʚʝʢʘ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʦʢʘʟʘʣʦʩʴ ʥʘ 26,7 % ʥʠʞʝ, ʯʝʤ 

ʫ ʢʨʳʩ (P<0,05), ʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʙʠʦʩʨʝʜʳ ʢʨʦʣʠʢʦʚ 

ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʝʞʜʫ ʥʠʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪ ʤʝʩʪʦ 

ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʣʘʟʤʳ ʢʨʦʚʠ (ʈʠʩʫʥʦʢ 3). ʇʨʠ 

ʵʪʦʤ ʫ ʩʨʝʜʥʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʫʨʦʚʝʥʴ 

ʠʟʫʯʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ 14,2% ʚʳʰʝ, ʯʝʤ 

ʫ ʜʝʪʝʡ (P<0,05). 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʘʟʤʳ 

ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʡ ʠ 

ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʢʘʟʘʪʝʣʷ 

ʩʨʝʜʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʙʠʦʦʙʲʝʢʪʦʚ 

ʦʙʣʘʜʘʶʪ ʢʨʳʩʳ, ʥʘʠʤʝʥʴʰʠʤ ʣʶʜʠ, ʘ 

ʢʨʦʣʠʢʠ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʋ ʯʝʣʦʚʝʢʘ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʦʟʨʘʩʪʘ ʠʥʜʠʚʠʜʘ, ʠ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, 

ʯʪʦ ʜʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʙʫʜʝʪ 

ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ ʫ ʞʠʚʦʪʥʳʭ. ɼʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʢʦʥʢʨʝʪʠʟʘʮʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ 

ʚ ʙʠʦʤʝʜʠʮʠʥʝ ʠ ʚʝʪʝʨʠʥʘʨʠʠ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʣʫʞʠʣ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʟʤʳ 

ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʙʣʠʞʥʝʧʦʣʴʥʦʡ ʉɺʏ-ʜʠʵʣʝʢʪʨʦʤʝʪʨʠʠ 

ʢʨʦʚʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʘʟʤʳ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ 

ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʡ ʠ ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʢʘʟʘʪʝʣʷ ʩʨʝʜʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʙʠʦʦʙʲʝʢʪʦʚ ʦʙʣʘʜʘʶʪ ʢʨʳʩʳ, 

ʥʘʠʤʝʥʴʰʠʤ ʣʶʜʠ, ʘ ʢʨʦʣʠʢʠ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʋ ʯʝʣʦʚʝʢʘ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʠʥʜʠʚʠʜʘ. 

 

METHOD OF NEAR-FIELD DIELECTROMETRY OF BIOLOGICAL FLUID 

 

Martusevich A.K., Nazarov V.V., Kovaleva L.K., Pocheshkhova E.A., Stepanova E.A., 

Davyduk A.V. 

Summary 

 

The aim of the work was a comparative analysis of the dielectric permittivity of human and 

animal blood plasma using the method of near-field microwave blood dielectrometry. It has been 

established that the dielectric permittivity of blood plasma is a species-specific and age-dependent 

characteristic of biological fluid. At the same time, rats have the highest level of the indicator 

among the considered biological objects, humans have the lowest, and rabbits occupy an 

intermediate position between them. In humans, the value of the parameter also depends on the age 

of the individual. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠ 

ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʪʨʘʩʣʴʶ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [1, 3]. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʫ ʧʪʠʮʳ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ [6-10]. ʇʨʠ 

ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʠʪʴ 

ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʦʚ ʛʝʤʦʧʦʵʟʘ ʠ ʠʤʤʫʥʥʦʡ 

ʟʘʱʠʪʳ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʦʪʚʝʯʘʶʪ ʟʘ 

ʧʦʚʳʰʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʧʪʠʮ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʅʘʠʙʦʣʴʰʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʠ ʠʤʤʫʥʦʛʝʥʝʟʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ʦʨʛʘʥʠʟʤʘ. ʌʘʙʨʠʮʠʝʚʘ ʩʫʤʢʘ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤ ʪʦʣʴʢʦ ʜʣʷ ʧʪʠʮ ʦʨʛʘʥʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʘʥʪʠʛʝʥʥʝʟʘʚʠʩʠʤʘʷ 

ʧʨʦʣʠʬʝʨʘʮʠʷ ʢʣʝʪʦʢ [4, 5, 8]. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʠ ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʫ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʣʦʘʢʘʣʴʥʦʡ ʩʫʤʢʠ ʧʨʦʚʦʜʠʣʦʩʴ ʫ 

ʟʜʦʨʦʚʳʭ ʮʳʧʣʷʪ ʢʨʦʩʩʘ çʀʟʘè (HabbardIsa 

JV) ʌʣʝʢʩʠ ʋʣʴʪʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʧʪʠʮ ʥʘ 1, 7, 21, 41 ʩʫʪʢʠ 

ʨʘʟʚʠʪʠʷ. 

ʃʠʥʝʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʫʨʩʳ ʫ 

ʮʳʧʣʷʪ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʠ ʣʠʥʝʡʢʠ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʦʨʛʘʥʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʝʩʳ. 

ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʧʘʨʘʤʝʪʨʳ, ʚʳʯʠʩʣʷʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

ʙʫʨʩʳ ʦʢʨʘʰʠʚʘʣʠ ʦʙʟʦʨʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ʧʦ ɺʘʥ ɻʠʟʦʥʫ, ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 

ʘ ʪʘʢʞʝ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ Excel, ʚʳʚʝʜʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʈ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʫʯʝʪʦʤ 

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʢʣʦʘʢʘʣʴʥʦʡ ʙʫʨʩʳ ʫ ʮʳʧʣʷʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ.  

ʌʘʙʨʠʮʠʝʚʘ ʩʫʤʢʘ ʫ ʮʳʧʣʷʪ 

ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʧʦʣʥʦʩʪʴʶ, ʠʤʝʣʘ ʬʦʨʤʫ ʦʚʘʣʘ. 

ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʦʨʛʘʥʘ ʩʦʩʪʘʚʠʣʘ 

89,90Ñ1,00 ʤʛ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ï 

0,20Ñ0,01 %. ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ ʩʦʩʪʘʚʠʣ 8,20Ñ0,29 ʤʤ, 

ʘ ʤʠʥʠʤʘʣʴʥʳʡ ï 6,00Ñ0,22 ʤʤ. ʉʪʝʥʢʘ 

ʦʨʛʘʥʘ ʠʤʝʣʘ ʪʨʝʭʩʣʦʡʥʦʝ ʩʪʨʦʝʥʠʝ, ʠ 

ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʠʟʠʩʪʦʡ, ʤʳʰʝʯʥʦʡ ʠ 

ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʘʤʠ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 

ʬʦʨʤʠʨʦʚʘʣʘ ʧʨʦʜʦʣʴʥʳʝ ʩʢʣʘʜʢʠ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʣʦ 8,00Ñ1,16. 

ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʚʳʩʪʣʘʥʘ 

ʦʜʥʦʩʣʦʡʥʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ. 

ʉʦʙʩʪʚʝʥʥʘʷ ʧʣʘʩʪʠʥʢʘ ʦʙʨʘʟʦʚʘʥʘ ʨʳʭʣʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ. ʈʳʭʣʘʷ 

ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ ʩʦʩʪʦʷʣʘ ʠʟ ʢʣʝʪʦʢ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ 

ʬʠʙʨʦʙʣʘʩʪʳ, ʪʢʘʥʝʚʳʝ ʙʘʟʦʬʠʣʳ ʠ 

ʧʣʘʟʤʦʮʠʪʳ, ʘ ʪʘʢʞʝ ʤʝʞʢʣʝʪʦʯʥʦʛʦ 



160  

ʚʝʱʝʩʪʚʘ, ʩʨʝʜʠ ʚʦʣʦʢʦʥ ʢʦʪʦʨʦʛʦ 

ʧʨʝʦʙʣʘʜʘʣʠ ʵʣʘʩʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ. 

ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʬʦʨʤʠʨʫʝʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʢʣʘʜʢʠ, ʩʦʜʝʨʞʘʱʠʝ 

ʣʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʳʝ ʫʟʝʣʢʠ.  

ʃʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʳʝ ʫʟʝʣʢʠ 

ʦʪʣʠʯʘʣʠʩʴ ʨʘʟʤʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʣʠ 70,00Ñ9,92 ʤʢʤ (ʈʠʩʫʥʦʢ 1). 

ʈʘʩʧʦʣʘʛʘʣʠʩʴ ʫʟʝʣʢʠ ʚ ʢʘʞʜʦʡ ʩʢʣʘʜʢʝ 

ʜʚʫʤʷ ʨʷʜʘʤʠ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʚ ʦʜʥʦʡ ʩʢʣʘʜʢʝ 

ʙʳʣʦ ʨʘʚʥʦ 17,20Ñ0,24. ʆʥʠ ʠʤʝʣʠ 

ʨʘʟʣʠʯʥʫʶ ʬʦʨʤʫ: ʦʢʨʫʛʣʫʶ, ʦʚʘʣʴʥʫʶ 

ʠʣʠ ʫʛʣʦʚʘʪʫʶ. ʇʦ ʢʨʘʷʤ ʩʢʣʘʜʢʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʝ 

ʬʦʣʣʠʢʫʣʳ. ʄʦʟʛʦʚʘʷ ʠ ʢʦʨʢʦʚʘʷ ʟʦʥ rʚ 

ʫʟʝʣʢʘʭ ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠʩʴ, ʥʦ 

ʥʘʙʣʶʜʘʣʦʩʴ ʛʥʸʟʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʢʣʝʪʦʢ ʣʠʤʬʦʠʜʥʦʛʦ ʨʷʜʘ, ʚʩʪʨʝʯʘʣʠʩʴ 

ʪʘʢʞʝ ʝʜʠʥʠʯʥʳʝ ʧʣʘʟʤʦʮʠʪʳ ʠ 

ʤʘʢʨʦʬʘʛʠ.  

ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʘʜʢʦʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʴʶ. 

ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʦʙʨʘʟʦʚʘʥʘ ʨʳʭʣʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ ʩ ʤʝʣʢʠʤʠ 

ʘʨʪʝʨʠʷʤʠ ʠ ʚʝʥʘʤʠ, ʙʳʣʘ ʧʦʢʨʳʪʘ 

ʩʥʘʨʫʞʠ ʦʜʥʦʩʣʦʡʥʳʤ ʧʣʦʩʢʠʤ 

ʵʧʠʪʝʣʠʝʤ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʃʠʤʬʦʵʧʠʪʝʣʠʘʣʴʥʳʝ ʫʟʝʣʢʠ ʬʘʙʨʠʮʠʝʚʦʡ ʩʫʤʢʠ ʩʫʪʦʯʥʦʛʦ ʮʳʧʣʝʥʢʘ. 

ʆʢʨʘʩʢʘ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ. ʭ100 

 

ʋ 7-ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ 

ʤʘʩʩʳ ʙʫʨʩʳ ʜʦ 175,20Ñ9,93 ʤʛ. ʇʨʠ ʵʪʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʙʳʣ ʨʘʚʝʥ 0,24Ñ0,02 %, 

ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʜʠʘʤʝʪʨʝ 9,60Ñ0,47 ʤʤ ʠ 

ʥʘʠʤʝʥʴʰʝʤ ï 7,40Ñ0,85 ʤʤ. 

ʋ ʧʪʠʮ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘʙʣʶʜʘʣʠ 

ʚʦʟʨʘʩʪʘʥʠʝ ʯʠʩʣʘ ʣʠʤʬʘʪʠʯʝʢʠʭ ʫʟʝʣʢʦʚ 

ʜʦ 20,50Ñ0,14, ʧʨʠ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ 

ʩʢʣʘʜʦʢ. ɺ ʢʨʫʧʥʳʭ ʫʟʝʣʢʘʭ, ʠʤʝʶʱʠʭ 

ʜʠʘʤʝʪʨ ʙʦʣʝʝ 100 ʤʢʤ, ʯʸʪʢʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠʩʴ ʢʦʨʢʦʚʘʷ ʟʦʥʘ ʠ 

ʮʝʥʪʨ ʨʘʟʤʥʦʞʝʥʠʷ. ɺ ʢʦʨʢʦʚʦʡ ʟʦʥʝ 

ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ ʩʦʩʪʘʚʣʷʣʠ 

ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ. ʊʘʢʞʝ ʚʩʪʨʝʯʘʣʠʩʴ 

ʝʜʠʥʠʯʥʳʝ ʧʣʘʟʤʦʮʠʪʳ, ʥʘʙʣʶʜʘʣʠʩʴ 

ʢʣʝʪʢʠ ʩ ʬʠʛʫʨʘʤʠ ʤʠʪʦʟʘ. ɺ ʩʚʝʪʣʦʤ 

ʮʝʥʪʨʝ ʨʘʟʨʝʞʝʥʥʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʦʣʴʰʠʝ 

ʠ ʩʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ, ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ 

ʢʣʝʪʢʠ ʠ ʤʘʢʨʦʬʘʛʠ.  

ʋ 14-ʩʫʪʦʯʥʳʭ ʙʨʦʡʣʝʨʦʚ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʙʫʨʩʳ 

ʚʦʟʨʦʩʣʘ ʜʦ 421,60Ñ37,39 ʤʛ, 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʦʨʛʘʥʘ ʥʝ ʠʟʤʝʥʠʣʩʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʦʨʛʘʥʘ ʫʚʝʣʠʯʠʣʩʷ 

ʜʦ 12,80Ñ0,51 ʤʤ, ʘ ʥʘʠʤʝʥʴʰʠʡ ʜʠʘʤʝʪʨ 

ʩʦʩʪʘʚʣʷʣ 10,40Ñ0,04 ʤʤ. ʏʠʩʣʦ ʩʢʣʘʜʦʢ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʘʢʞʝ ʦʩʪʘʣʦʩʴ 

ʥʝʠʟʤʝʥʥʳʤ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʬʦʣʣʠʢʫʣʦʚ 

ʚʦʟʨʦʩʣʦ ʜʦ 30,00Ñ0,92. ɼʠʘʤʝʪʨ 

ʬʦʣʣʠʢʫʣʦʚ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 177,30Ñ15,16, 

ʧʨʠ ʵʪʦʤ ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʝʣʢʦʚ ʩ ʯʸʪʢʦ 

ʦʪʛʨʘʥʠʯʝʥʥʳʤ ʦʪ ʢʦʨʢʦʚʦʡ ʟʦʥʳ ʮʝʥʪʨʦʤ 
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ʨʘʟʤʥʦʞʝʥʠʷ ʢʣʝʪʦʢ. ɺ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ 

ʣʠʤʬʦʮʠʪʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʛʥʝʟʜʘʤʠ. 

ʆʪʤʝʯʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ 

ʧʝʨʚʠʯʥʳʭ ʬʦʣʣʠʢʫʣʦʚ. 

ʌʘʙʨʠʮʠʝʚʘ ʩʫʤʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʜʦʩʪʠʛʣʘ ʫ ʙʨʦʡʣʝʨʦʚ ʚ 3-

ʥʝʜʝʣʴʥʦʤ ʚʦʟʨʘʩʪʝ. ɸʙʩʦʣʶʪʥʘʷ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʠʤʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ï 1584,40Ñ78,30 ʤʛ ʠ 0,30Ñ0,03 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʙʳʣ 

ʨʘʚʝʥ 20,60Ñ0,81 ʤʤ, ʘ ʥʘʠʤʝʥʴʰʠʡ ï 

16,20Ñ0,81 ʤʤ. ɺ ʩʢʣʘʜʢʘʭ ʬʦʣʣʠʢʫʣʳ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʜʚʘ ʨʷʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʠʭ 

ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 60,00Ñ1,07. ʂʨʫʧʥʳʝ 

ʫʟʝʣʢʠ ʧʨʠʦʙʨʝʪʘʣʠ ʚʳʪʷʥʫʪʫʶ ʠʣʠ 

ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ, ʠʭ ʨʘʟʤʝʨ ʩʦʩʪʘʚʠʣ 

242,20Ñ15,14 ʤʢʤ. ʈʘʟʜʝʣʝʥʠʝ ʥʘ ʢʦʨʢʦʚʫʶ 

ʠ ʤʦʟʛʦʚʫʶ ʟʦʥʳ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ ʚʩʝʭ 

ʬʦʣʣʠʢʫʣʘʭ. ʄʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʙʳʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʣʝʪʢʘʤʠ ʣʠʤʬʦʠʜʥʦʛʦ ʨʷʜʘ. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʚʝʪʣʦʛʦ ʮʝʥʪʨʘ 

ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʤʠʪʦʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʢʣʝʪʦʢ. ʂʦʨʢʦʚʘʷ ʟʦʥʘ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʝʣʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʨʝʤʷ ʨʷʜʘʤʠ ʟʨʝʣʳʭ ʢʣʝʪʦʢ.  

ʋ 41-ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʥʘʙʣʶʜʘʣʠ 

ʫʤʝʥʴʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠ ʘʙʩʦʣʶʪʥʦʡ 

ʤʘʩʩʳ ʦʨʛʘʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦ 

0,12Ñ0,02 % ʠ 1046,80Ñ176,25 ʤʛ. 

ʅʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʙʫʨʩʳ ʩʦʩʪʘʚʣʷʣ 

15,80Ñ0,60 ʤʤ, ʘ ʥʘʠʤʝʥʴʰʠʡ ï 11,80Ñ0,95 

ʤʤ. ɺ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʥʘʙʣʶʜʘʣʠ 

ʫʤʝʥʴʰʝʥʠʝ ʩʢʣʘʜʦʢ (12,20Ñ0,13). ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʝʣʢʦʚ 

ʫʤʝʥʴʰʠʣʦʩʴ (45,30Ñ1,05), ʥʦ ʦʥʠ 

ʩʦʭʨʘʥʠʣʠ ʜʚʫʭʨʷʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʫʟʝʣʢʦʚ ʩʦʩʪʘʚʠʣ 

176,40Ñ24,99 ʤʢʤ. ɺ ʩʘʤʳʭ ʤʝʣʢʠʭ ʠʟ ʥʠʭ 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʟʦʥʘʤʠ ʧʦʯʪʠ ʥʝ 

ʚʳʷʚʣʷʣʦʩʴ, ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʚ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ 

(ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʣʦʩʪʠ ʤʠʢʨʦʢʠʩʪ (ʘ) ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʝʣʢʦʚ ʫ 41-

ʩʫʪʦʯʥʦʛʦ ʮʳʧʣʝʥʢʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʍ 400 

 

ʂʣʝʪʢʠ ʮʝʥʪʨʘ ʨʘʟʤʥʦʞʝʥʠʷ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʤʠ ʠ ʙʦʣʴʰʠʤʠ 

ʣʠʤʬʦʮʠʪʘʤʠ. ɺ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʝʣʢʦʚ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ 

ʢʠʩʪʳ, ʧʦʣʦʩʪʠ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʠ 

ʢʦʣʣʦʠʜ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ 

ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ ʠʥʚʦʣʶʮʠʠ ʙʫʨʩʳ ʫ 41-

ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʠ ʨʘʟʚʠʪʠʠ ʧʨʠʟʥʘʢʦʚ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʙʨʦʡʣʝʨʦʚ ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ 

ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʠ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ 

ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʘʣʠʟʘʮʠʝʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʝʜʝʣʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ. 

ɽʞʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʚ 50,0-60,0 ʛ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʘ 
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ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʶʱʠʝ 

ʥʘ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʳ ʛʝʤʦʧʦʵʟʘ ʠ 

ʠʤʤʫʥʦʛʝʥʝʟʘ. 
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ʪʘʢʞʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠ ̫ʚ ʥʠʭ ʮʝʥʪʨʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʢʣʝʪʦʢ.  

 

ONTOGENESIS OF THE BURSA OF FABRISICUSIN BROILER CHICKENS  

 

Paninʘ E.N., Mullakaev O.T., Nizamova G.M., ʉonstantinova I.S., Gizzatullin R.R. 

Summary 

 

Studies of the fabricia bag, conducted in healthy chickens of the cross "Isa" (HabbardIsa JV) 

Flexi Ultra of the production stock of birds on 1, 7, 21, 41 days of development, showed that in 

ontogenesis there are periodic changes in the morphology of the organ.  At maturation of the bird 

there is an increase in the size of lymph nodes, as well as differentiation of cell reproduction centers 

in them. 
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rays 

 

ɺ ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè 

ʚʝʣʠʩʴ ʠ ʚʝʜʫʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ 

ʨʘʜʠʦʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʠ 

ʨʘʜʠʦʚʘʢʮʠʥ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʪʠʚ ʦʩʦʙʦ 

ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, 

ʪ.ʝ. ʘʥʪʨʦʧʦʟʦʦʥʦʟʦʚ. 

ʈʘʜʠʦʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʝʜʝʥʥʳʝ 

[1] ʠ ʧʨʦʜʦʣʞʝʥʥʳʝ [2, 3], ʧʦʢʘʟʘʣʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʠ ʩʧʝʮʠʬʠʯʥʳʭ 

ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʙʨʫʮʝʣʣʝʟʘ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʠ ʙʨʫʮʝʣʣʝʟʝ. ʈʘʙʦʪʘʤʠ [4, 5] ʙʳʣʘ 

ʟʘʣʦʞʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʨʘʜʠʦʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʙʨʫʮʝʣʣʝʟʘ ʞʠʚʦʪʥʳʭ ʠ 

ʚʧʝʨʚʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ 

ʨʘʜʠʦʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʵʪʦʛʦ 

ʟʦʦʘʥʪʨʦʧʦʥʦʟʘ. 

ʇʨʦʜʦʣʞʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʨʘʜʠʦʚʘʢʮʠʥ [6, 7] ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʟʛʦʪʦʚʣʝʥʠʶ ʛʘʤʤʘ-ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ 

ʧʨʦʪʠʚʦʙʨʫʮʝʣʣʝʟʥʳʭ ʚʘʢʮʠʥ ʜʣʷ ʤʝʣʢʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘʤʠ ʚʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ 

ʨʘʜʠʦ-ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ ʠʟ 

ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ B. abortus 82, B. 

melitensis Rev-1 ʠ ʚʠʨʫʣʝʥʪʥʦʛʦ ʰʪʘʤʤʘ B. 

suis 86, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʠʤʤʫʥʥʦʡ 

ʦʢʘʟʘʣʘʩʴ ʨʘʜʠʦʚʘʢʮʠʥʘ ʠʟ ʰʪʘʤʤʘ B. 

abortus 82 [6]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʟ ʛʘʤʤʘ-

ʣʫʯʝʡ ʜʣʷ ʧʦʣʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʙʨʫʮʝʣʣ 

ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʪʝʩʪ-ʤʠʢʨʦʙʘ 

(0,5-10,0Ĭ106 ʤ.ʢ./ʩʤ3). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʳʭ ʤʫʪʘʥʪʦʚ ʙʨʫʮʝʣʣ, 

ʚʘʢʮʠʥʥʳʡ ʰʪʘʤʤ B. abortus 82 

ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʛʘʤʤʘ-ʣʫʯʝʡ ʥʘ 

ʫʩʪʘʥʦʚʢʝ çʀʩʩʣʝʜʦʚʘʪʝʣʴè ʩ ʠʩʪʦʯʥʠʢʦʤ 

ʠʟʣʫʯʝʥʠʷ 60ʉʦ ʩ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ 

ʤʦʱʥʦʩʪʴʶ 14 ʢɻʨ/ʯ ʚ ʜʦʟʘʭ 5, 10, 20, 30, 

35, 40 ʢɻʨ. ʆʙʣʫʯʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 

ʚʳʩʝʚʘʣʠ ʥʘ ʘʛʘʨ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ 

ʨʦʩʪʘ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, 

ʝʜʠʥʠʯʥʳʝ ʢʦʣʦʥʠʠ ʦʪʩʝʚʘʣʠ ʥʘ ʩʚʝʞʠʝ 

ʢʦʩʷʯʢʠ ʘʛʘʨʘ, ʪʘʢʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʧʝʨʝʩʝʚʳ ʠ ʦʙʣʫʯʝʥʠʝ ʚ ʚʦʟʨʘʩʪʘʶʱʠʭ 

ʜʦʟʘʭ ʛʘʤʤʘ-ʣʫʯʝʡ ʧʨʦʚʦʜʠʣʠ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʙʨʫʮʝʣʣʳ ʥʝ ʜʦʩʪʠʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʛʘʤʤʘ-ʣʫʯʘʤ. 

ʋʩʪʦʡʯʠʚʳʝ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʦʟʘʤ 

ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʢʫʣʴʪʫʨʳ 

ʙʨʫʮʝʣʣ ʩʪʘʚʠʣʠ ʥʘ ʘʛʘʨʦʚʳʝ ʧʣʘʩʪʠʥʢʠ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʦʣʦʥʠʡ ʠ 

ʦʧʨʝʜʝʣʷʣʠ ʫ ʧʦʩʣʝʜʥʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʜʦʟʘʤ ʛʘʤʤʘ-ʣʫʯʝʡ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ 

ʵʪʘʧʘ ï ʧʦʣʫʯʝʥʠʷ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʛʦ 

ʤʫʪʘʥʪʘ ʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʙʨʫʮʝʣʣ ʧʫʪʝʤ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ, ʧʨʦʚʦʜʠʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʰʪʘʤʤʘ 

ʙʨʫʮʝʣʣ ï B. abortus 82. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʩʪʦʷʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʠʩʭʦʜʠʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʥʝ 

ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʰʪʘʤʤʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʙʣʘʜʘʶʪ 

ʨʘʟʣʠʯʥʦʡ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʯʪʦ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʜʣʷ 

ʨʘʜʠʦʠʥʘʢʪʠʚʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʨʘʜʠʦʚʘʢʮʠʥ, ʪʘʢ ʠ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʤʫʪʘʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʨʘʟʣʠʯʥʦʡ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴʶ [7, 8]. 

ʈʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʰʪʘʤʤʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʚ ʦʙʣʫʯʝʥʥʦʡ ʧʨʦʙʝ, ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʟʚʝʩʝʡ ʚ ʦʙʣʫʯʘʝʤʦʡ ʢʘʤʝʨʝ, 

ʦʪ ʥʘʣʠʯʠʷ ʚʦ ʚʟʚʝʩʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʭʠʤʠʯʝʩʢʠʭ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ 

(ʨʅ ʩʨʝʜʳ, ʥʘʣʠʯʠʝ ʙʝʣʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚʦ ʚʟʚʝʩʠ ʦʙʣʫʯʘʝʤʳʭ ʧʨʦʙ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ). 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʣʠ ʩʧʦʥʪʘʥʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ 

ʨʘʜʠʦʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʙʨʫʮʝʣʣ 

ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʘʢ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʣʫʯʘʝʤʳʭ ʙʨʫʮʝʣʣ, ʪʘʢ ʠ 

ʠʭ ʰʪʘʤʤʦʚʫʶ ʨʘʟʥʦʚʠʜʥʦʩʪʴ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʇʨʘʚʠʣʘʤʠ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʀʕʄ ʠʤ.ʅ.ʌ. ɻʘʤʘʣʝʠ 

ɸʄʅ ʉʉʉʈ (1962). ʉʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʳʤ 

ʇʨʘʚʠʣʘʤ, ʜʣʷ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʜʦʟʳ 

ʦʙʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʳʪʘʪʴ 

ʨʘʜʠʦʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝ ʤʝʥʝʝ 3-ʭ ʰʪʘʤʤʦʚ 

ʦʜʥʦʛʦ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʵʪʦʤʫ, 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʙʨʫʮʝʣʣ, ʚ ʩʚʦʠʭ 

ʨʘʜʠʦʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 5 ʚʠʜʦʚ ʰʪʘʤʤʦʚ B. 

abortus (19, 54, 99, 82, R-1096), 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ S-, R- ʠ SR-ʬʦʨʤʘʭ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʙʨʫʮʝʣʣ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ, ʢʫʣʴʪʫʨʳ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʰʪʘʤʤʦʚ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ 

ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʩʤʳʚʘʣʠ 

ʩʪʝʨʠʣʴʥʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ ʠ 

ʛʦʪʦʚʠʣʠ ʩʫʩʧʝʥʟʠʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1Ĭ109 

ʤ.ʢ./ʩʤ3, ʜʘʣʝʝ ʧʦʣʫʯʘʣʠ 10-ʢʨʘʪʥʳʝ 

ʨʘʟʚʝʜʝʥʠʷ ʢʫʣʴʪʫʨ, ʧʝʨʝʥʦʩʠʣʠ ʠʭ ʚ 

ʩʪʝʨʠʣʴʥʳʝ ʬʣʘʢʦʥʳ (200 ʩʤ3), ʟʘʢʨʳʚʘʣʠ 

ʨʝʟʠʥʦʚʳʤʠ ʧʨʦʙʢʘʤʠ ʠ ʧʦʜʚʝʨʛʘʣʠ 

ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʶ ʧʨʠ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ 

ʜʦʟʝ 437,4 ʈ/ʯ, ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʜʦʟʥʦʛʦ ʧʦʣʷ ʥʝ ʙʦʣʝʝ 10%. 

ʈʘʜʠʘʮʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʢʫʣʴʪʫʨ r

ʙʨʫʮʝʣʣ ʧʦʜʚʝʨʛʘʣʠ ʧʫʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ʠʭ 

ʚ ʟʦʥʫ ʦʙʣʫʯʝʥʠʷ ʥʘ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ 

ʦʙʣʫʯʘʝʤʳʡ ʦʙʲʝʢʪ ʧʦʣʫʯʠʪ ʟʘʜʘʥʥʫʶ 

ʜʦʟʫ. 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʪʨʦʛʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʅʈɹ). ɼʣʷ ʦʙʣʫʯʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʛʘʤʤʘ-

ʢʚʘʥʪʦʚ ʦʪ 2000 ʜʦ 10 000 ɻʨ, ʚʨʝʤʷ 

ʦʙʣʫʯʝʥʠʷ ʠʟʤʝʨʷʣʦʩʴ ʩ 30 ʤʠʥ ʜʦ 2,5 r. ɺ 

ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʧʨʠʝʤʘ (ʦʧʨʝʜʝʣʝʥʠʷ ɼ10 ʠ ɼ100), ʢʘʞʜʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʨʫʮʝʣʣ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʩʚʦʡ ʠʥʪʝʨʚʘʣ ʜʦʟ ʦʙʣʫʯʝʥʠʷ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʤʠʢʨʦʙʥʳʭ 

ʢʣʝʪʦʢ, ʚʳʞʠʚʰʠʭ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ, 

ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʚʳʩʝʚʘʤʠ ʠʟ ʦʙʣʫʯʝʥʥʳʭ 

ʩʫʩʧʝʥʟʠʡ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʧʣʶʩ 

37 0ʉ ʥʘ 5 ʩʫʪ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʫʢʘʟʘʥʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ 

ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ 

ʣʦʛʦʨʠʬʤʳ ʞʠʚʳʭ ʤʠʢʨʦʙʦʚ ʠ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʙʦʚ, 

ʦʙʣʫʯʝʥʥʳʭ ʛʘʤʤʘ-ʣʫʯʘʤʠ, ʦʧʨʝʜʝʣʷʣʠ ɼ10 

(ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ, ʫʤʝʥʴʰʘʶʱʘʷ ʯʠʩʣʦ 

ʤʠʢʨʦʙʦʚ ʚ 10 ʨʘʟ) ʧʦ ʬʦʨʤʫʣʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʄ.ɸ.ʊʫʤʘʥʷʥʘ ʠ 

ɸ. ʂʘʫʰʘʥʩʢʦʛʦ (1974): 

D10-D/Lg So-LgS1, 

ʛʜʝ D ï ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ, So ʠ S1 ï 

ʯʠʩʣʦ ʞʠʚʳʭ ʤʠʢʨʦʙʦʚ ʜʦ ʠ ʧʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ ʚ ʜʦʟʝ D. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʇʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʳʭ 

ʨʘʜʠʦʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ 

ʥʘʭʦʞʜʝʥʠʷ ʠʭ ʚ R-, SR- ʠʣʠ S-ʬʦʨʤʝ 

(ʊʘʙʣʠʮʘ 1). 

ɿʥʘʯʝʥʠʷ D10 ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ B. 

abortus ʢʦʣʝʙʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6,97Ñ0,21 

ʜʦ 7,89Ñ0,33. ʇʨʠ ʵʪʦʤ ʜʣʷ S-ʬʦʨʤ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ ʠ 
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ʩʦʩʪʘʚʣʷʣ 6,97Ñ7,01 ɻʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ 

R-ʬʦʨʤ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ 7,7 Ñ 7,89 

ɻʨ, ʯʪʦ ʥʘ 11 % ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ S-ʬʦʨʤʳ 

ʙʨʫʮʝʣʣ. ʇʦ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ SR-

ʬʦʨʤʳ ʙʨʫʮʝʣʣ ʟʘʥʠʤʘʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʠ D10 ʜʣʷ ʥʠʭ ʨʘʚʥʷʣʘʩʴ 

7,3Ñ0,28 ɻʨ, ʪ.ʝ. ʧʦ ʠʟʫʯʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʦʥʠ ʥʝʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʦʛʦ 

ʠ S- ʠ R-ʬʦʨʤ ʙʨʫʮʝʣʣ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ ʢ ʛʘʤʤʘ-ʣʫʯʘʤ 60ʉʦ 

ʐʪʘʤʤʳ 

ʙʨʫʮʝʣʣ 

ɼʦʟʳ ʛʘʤʤʘ-ʣʫʯʝʡ, ʚʳʟʳʚʘʶʱʠʭ ʛʠʙʝʣʴ 10 % ʙʨʫʮʝʣʣ (D10), ɻʨ 

B.abortus 0 31 62 125 250 

19 8,03Ñ0,1 6,97Ñ0,21 6,45Ñ0,47 6,07Ñ0,15 5,49Ñ0,21 

54 8,0Ñ0,3 7,7Ñ0,10 6,49Ñ0,31 6,15Ñ0,3 6,15Ñ0,12 

99 8,01Ñ0,1 7,01Ñ0,35 6,25Ñ0,39 6,26Ñ0,45 6,02Ñ0,9 

82 8,1Ñ0,1 7,3Ñ0,25 6,05Ñ0,25 6,25Ñ0,25 6,0Ñ0,29 

R-1096 8,0Ñ0,2 7,8Ñ0,33 6,31Ñ0,9 6,31Ñ0,9 6,07Ñ0,13 

 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ 

ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ 

ʙʨʫʮʝʣʣ, ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʟ, ʚʳʟʳʚʘʶʱʠʭ ʛʠʙʝʣʴ 

ʤʠʢʨʦʙʥʦʡ ʧʦʧʫʣʷʮʠʠ ï ʧʦʣʥʫʶ 

ʠʥʘʢʪʠʚʘʮʠʶ ʙʨʫʮʝʣʣ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʩʝ 

ʠʩʧʳʪʘʥʥʳʝ ʰʪʘʤʤʳ ʠʤʝʣʠ ʧʦʯʪʠ 

ʦʜʠʥʘʢʦʚʫʶ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, 

ʜʘʣʴʥʝʡʰʠʝ ʦʧʳʪ r ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʣʝʪʘʣʴʥʳʭ ʜʦʟ ʛʘʤʤʘ-ʣʫʯʝʡ ʥʘ ʙʨʫʮʝʣʣ 

ʧʨʦʚʦʜʠʣʠ ʩʦ ʰʪʘʤʤʦʤ B. abortus 82. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʪʘʣʴʥʳʭ ʜʦʟ ʛʘʤʤʘ-ʣʫʯʝʡ 

ʥʘ ʪʝʩʪ-ʤʠʢʨʦʙ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʦʪ 0,5 ʜʦ 20 

ʤʣʨʜ ʤ.ʢ./ʩʤ3), ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʣʠ 

ʚʦʟʜʝʡʩʪʚʠʶ ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʷ ʚ ʜʦʟʘʭ 5; 

5,5; 6,0; 6,5; 7,5; 8,0 ɻʨ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʦʠʥʘʢʪʠʚʘʮʠʠ ʙʨʫʮʝʣʣ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʙʦʚ ʚ 

ʦʙʣʫʯʘʝʤʦʡ ʩʫʩʧʝʥʟʠʠ 

ʂʦʥʮ. 

ʙʨʫʮʝʣʣ 

ʤ.ʢ./ʩʤ3 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʙʨʫʮʝʣʣ (%) ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʚ ʜʦʟʘʭ, ʢɻʨ 

5,0 5,5 6,0 6,5 7,5 8,0 

0,5Ĭ106 20,1 11,3 7,9 - - - 

1,0Ĭ106 22,5 12,5 8,1 1,7 - - 

2,0Ĭ106 27,7 13,7 8,5 1,9 0,1 - 

4,0Ĭ106 35,3 14,9 9,1 2,0 0,3 - 

8,0Ĭ106 47,9 15,1 9,9 2,51 0,5 - 

10,0Ĭ106 55,5 13,7 10,5 2,83 0,00015 - 

20,0Ĭ106 61,3 17,1 12,3 2,5 0,001 - 

 

ʉʪʝʧʝʥʴ ʨʘʜʠʦʠʥʘʢʪʠʚʘʮʠʠ ʙʨʫʮʝʣʣ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʙʦʚ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʤʠʢʨʦʙʥʦʡ ʩʫʩʧʝʥʟʠʠ. 

ʊʘʢ, ʜʣʷ ʧʦʣʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʙʨʫʮʝʣʣ ʧʨʠ 

ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʫʩʧʝʥʟʠʠ 0,5Ĭ106 

ʤ.ʢ./ʩʤ3 ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʟʫ 

ʛʘʤʤʘ-ʣʫʯʝʡ 6,5 ʢɻʨ. 

ʇʨʠ ʜʚʫʢʨʘʪʥʦʤ ʧʦʚʳʰʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʨʫʮʝʣʣ ʚ ʦʙʣʫʯʘʝʤʦʡ 

ʩʫʩʧʝʥʟʠʠ (10Ĭ106ʤ.ʢ./ʩʤ3), ʜʣʷ ʧʦʣʥʦʡ 

ʠʥʘʢʪʠʚʘʮʠʠ ʪʝʩʪ-ʰʪʘʤʤʘ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʟʫ ʛʘʤʤʘ-ʣʫʯʝʡ 8,0 ʢɻʨ, 

ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʳʜʫʱʫʶ ʜʦʟʫ ʚ 1,17 

ʨʘʟʘ, ʪ.ʝ. ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʙʨʫʮʝʣʣ ʚ ʦʙʣʫʯʘʝʤʦʡ ʩʫʩʧʝʥʟʠʠ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ 

ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʙʨʫʮʝʣʣ. 

ɿʘʢʣʶʯʝʥʠʝ. ʉʪʝʨʠʣʠʟʫʶʱʠʡ 

(ʠʥʘʢʪʠʚʠʨʫʶʱʠʡ) ʵʬʬʝʢʪ ʦʙʣʫʯʝʥʠʷ 

ʟʘʚʠʩʠʪ, ʢʘʢ ʦʪ ʜʦʟʳ, ʪʘʢ ʠ ʦʪ ʛʫʩʪʦʪʳ ʠ 

ʦʙʲʝʤʘ ʦʙʣʫʯʘʝʤʦʡ ʚʟʚʝʩʠ, ʪ.ʝ. ʤʝʞʜʫ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʠʢʨʦʙʦʚ ʠ ʜʦʟʦʡ, 

ʠʥʘʢʪʠʚʠʨʫʶʱʝʡ 100 % ʢʣʝʪʦʢ, 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ 
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ʦʙʣʫʯʘʝʤʦʡ ʚʟʚʝʩʠ, ʪʝʤ ʤʝʥʴʰʝ ʜʦʟʘ 

ʦʙʣʫʯʝʥʠʷ, ʜʘʶʱʘʷ ʧʦʣʥʳʡ 

ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʧʨʦʪʠʚʦʙʨʫʮʝʣʣʝʟʥʳʭ ʨʘʜʠʦʚʘʢʮʠʥ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʪʝʧʝʥʴ ʛʫʩʪʦʪʳ 

ʦʙʣʫʯʘʝʤʦʡ ʚʘʢʮʠʥʳ, ʧʦʩʢʦʣʴʢʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʙʦʚ ʚ ʚʘʢʮʠʥʘʭ ʙʳʚʘʝʪ 

ʨʘʟʣʠʯʥʦʡ: ʦʪ 1Ĭ109 ʜʦ 20 Ĭ109 ʤ.ʢ./ʩʤ3. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ 

ʙʨʫʮʝʣʣ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʪʝʩʪ-

ʤʠʢʨʦʙʘ (0,5-10,0Ĭ106 ʤ.ʢ./ʩʤ3) 

ʥʝʦʙʭʦʜʠʤʳ ʜʦʟʳ ʛʘʤʤʘ-ʣʫʯʝʡ ʧʦʨʷʜʢʘ 8,0 

ʢɻʨ. 
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ʈʝʟʶʤʝ 

 

ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ 

ʙʨʫʮʝʣʣ ʚʠʜʘ B. abortus 82 ʢ ʛʘʤʤʘ-ʣʫʯʘʤ 60ʉʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʠʥʘʢʪʠʚʘʮʠʠ 

ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʜʦʟʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʙʦʚ ʚ ʦʙʣʫʯʘʝʤʦʡ 

ʚʟʚʝʩʠ, ʦʪ ʥʘʣʠʯʠʷ ʙʝʣʢʦʚʦʡ ʟʘʱʠʪʳ ʚ ʩʦʩʪʘʚʝ ʦʙʣʫʯʘʝʤʦʛʦ ʦʙʴʝʢʪʘ. ɼʣʷ ʧʦʣʥʦʡ 

ʠʥʘʢʪʠʚʘʮʠʠ ʙʨʫʮʝʣʣ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʟʳ 8,0 ʢɻʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʪʠʚʦʙʨʫʮʝʣʣʝʟʥʳʭ ʨʘʜʠʦʚʘʢʮʠʥ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʪʝʧʝʥʴ ʛʫʩʪʦʪʳ 

ʦʙʣʫʯʘʝʤʦʡ ʚʘʢʮʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʘʢʮʠʥʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1Ĭ109 ʜʦ 

20Ĭ109 ʤ.ʢ./ʩʤ3.  

 

DETERMINATION OF RADIORESISTANCE OF THE VACCINE STRAIN B. ABORTUS 82 

TO GAMMA RADIATION  

 

Pankova E.V., Plotnikova E.M., Mustafina E.N. 

Summary 

 

A comparative study of the radioresistance of various strains of Brucella species B. abortus 

82 to gamma rays of 60Co was carried out. It has been established that the degree of inactivation of 

Brucella strains depends on the dose used, the concentration of microbes in the irradiated 

suspension, and on the presence of protein protection in the composition of the irradiated object. To 

completely inactivate Brucella, doses of 8.0 kGy must be used. Thus, when producing anti-

brucellosis radiovaccines, it is necessary to take into account the degree of density of the irradiated 

vaccine, since the concentration in vaccines ranges from 1 Ĭ 109 to 20 Ĭ 109 mc/cm3. 
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1ʌɻɹʆʋ ɺʆ çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

2ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʳ, ʩʪʝʣʴʥʦʩʪʴ, ʙʠʦʧʨʝʧʘʨʘʪʳ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ 

Keywords: cows, pregnancy, biological products, nonspecific resistance, reproductive and 

productive qualities 

 

ʄʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʷʚʣʷʷʩʴ 

ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʦʜʦʪʨʘʩʣʝʡ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʩʪʨʘʥʳ. ʆʥʦ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʫʧʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʡ ʠ 

ʟʜʦʨʦʚʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʨʘʟʚʠʪʠʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ 

ʩʪʨʘʥʳ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ, ʫʣʫʯʰʝʥʠʝʤ 

ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ, 

ʚʚʝʜʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʳʭ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʣʦʞʝʥʠʝ ʚ 

ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ ʦʩʪʘʝʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʳʤ. ɺ ʧʦʜʦʪʨʘʩʣʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʠʟʢʠʡ ʚʳʭʦʜ ʪʝʣʷʪ ʚ ʨʘʩʯʝʪʝ ʥʘ 100 ʢʦʨʦʚ, 

ʩʥʠʞʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, 

ʨʘʥʥʷʷ ʚʳʙʨʘʢʦʚʢʘ ʢʦʨʦʚ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʞʠʚʦʪʥʳʭ. 

ʇʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ ʚʝʜʝʥʠʷ ʩʢʦʪʦʚʦʜʩʪʚʘ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʦʙʱʝʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 

ʢʦʨʦʚ, ʫ ʢʦʪʦʨʳʭ ʩʥʠʞʘʶʪʩʷ ʦʙʤʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʩʝ ʯʘʱʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʙʦʣʝʟʥʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʚʳʭʦʜ 

ʪʝʣʷʪ [4, 5]. 

ɺ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʣʦʢʘ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʦʧʨʦʩ 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʫʪʝʤ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ 

ʢʦʨʦʚ, ʧʦʚʳʰʝʥʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʘʯʝʩʪʚ [1, 2, 3]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʘʩʴ ʧʨʦʬʠʣʘʢʪʠʢʘ ʙʦʣʝʟʥʝʡ 

ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʨʝʘʣʠʟʘʮʠʷ 

ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʘʯʝʩʪʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 

ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʏʫʚʘʰʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ɹʋ ʏʈ çʏʫʚʘʰʩʢʘʷ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷè ɻʦʩʚʝʪʩʣʫʞʙʳ ʏʫʚʘʰʠʠ ʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʢʣʠʥʠʢʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʆʋ ɺʆ ʏʫʚʘʰʩʢʠʡ 

ɻɸʋ. ɺ ʭʦʟʷʡʩʪʚʝ ʧʨʠʥʷʪʘ ʢʨʫʛʣʦʛʦʜʦʚʘʷ 

ʩʪʦʡʣʦʚʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ, ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʤʦʮʠʦʥʘ ʥʘ ʚʳʛʫʣʴʥʳʭ 

ʧʣʦʱʘʜʢʘʭ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ 

(ʟʘ 60 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ) ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ, ʧʦ 

ʧʨʠʥʮʠʧʫ ʛʨʫʧʧ-ʘʥʘʣʦʛʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
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ʦʪ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʯʝʪʘ ʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʞʠʚʦʪʥʳʝ. 

ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʠʚʦʪʥʳʝ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʢʦʨʤʣʝʥʠʷ, ʨʘʮʠʦʥ ʙʳʣ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʥʦʨʤʘʤʠ ɺʀɾ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʧʦʤʝʱʝʥʠʷʭ ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥ ʠ ʪʦʯʝʢ, ʞʠʚʦʪʥʳʝ 

ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʩʦʜʝʨʞʘʥʠʷ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦʧʨʝʧʘʨʘʪ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʫʯʝʥʳʤʠ ʌɻɹʆʋ ɺʆ ʏʫʚʘʰʩʢʠʡ ɻɸʋ 

(ɺ.ɻ. ʉʝʤʝʥʦʚ ʠ ʩʦʘʚʪ.). ʂʦʨʦʚʘʤ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ 60 ʩʫʪʦʢ ʜʦ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʝʣʘ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʚʚʦʜʠʣʠ ɸʉɼ-ʌ2 ʩ ʵʣʝʦʚʠʪʦʤ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:9, ʞʠʚʦʪʥʳʤ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷʣʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʪʨʝʭʢʨʘʪʥʦ ʟʘ 35-

30, 15-10 ʠ 10-5 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ ʚ ʜʦʟʝ 10 

ʤʣ, ʞʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʨʝʧʘʨʘʪʳ ʥʝ ʧʨʠʤʝʥʷʣʠ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʨʝʤʷ ʦʪʜʝʣʝʥʠʷ 

ʧʦʩʣʝʜʘ ʫ ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʩʦʢʨʘʪʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 7,3+0,45 ʯ ʚ 

ʧʝʨʚʦʡ, ʠ 5,9+0,63 ʯ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʨʘʚʥʷʣʩʷ 11,9Ñ0,97 ʯ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ 4 ʛʦʣʦʚ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʟʘʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ɻʨʫʧʧʘ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ 10 10 10 

ɺʨʝʤʷ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ, ʯ 11,9Ñ0,97 7,3+0,45* 5,9+0,63* 

ɿʘʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʘ 4 - - 

ʉʫʙʠʥʚʦʣʶʮʠʷ ʤʘʪʢʠ 2 1 - 

ʕʥʜʦʤʝʪʨʠʪʳ 2 1 - 

ʄʘʩʪʠʪ 2 - - 

ʅʘʩʪʫʧʣʝʥʠʝ 1-ʡ ʧʦʣʦʚʦʡ ʦʭʦʪʳ, ʩʫʪ. 41,8+1,59 34,0+1,08* 27,9+0,63* 

ʀʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ 2,3+0,37 1,9+0,25* 1,4+0,38* 

ʉʝʨʚʠʩ-ʧʝʨʠʦʜ, ʩʫʪ 88,9Ñ2,96 65,3Ñ1,72* 58,1Ñ1,47* 

ʆʧʣʦʜʦʪʚʦʨʠʣʦʩʴ ʢʦʨʦʚ:    

ʚ 1-ʫʶ ʦʭʦʪʫ 2 4 6 

ʚ 2-ʫʶ ʦʭʦʪʫ 3 3 4 

ʚ 3-ʫʶ ʦʭʦʪʫ 5 3 - 

* ʈ<0,05 

 

ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 

ʩʫʙʠʥʚʦʣʶʮʠʷ ʤʘʪʢʠ, 1 ʠ 2 ʩʣʫʯʘʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʵʥʜʦʤʝʪʨʠʪʳ ʠ ʤʘʩʪʠʪ, ʧʦ ʜʚʘ 

ʩʣʫʯʘʷ. ʉʨʝʜʠ ʢʦʨʦʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʤʘʩʪʠʪ ʥʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ. ʋ ʞʠʚʦʪʥʳʭ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʧʦʩʣʝʨʦʜʦʚʳʝ ʧʘʪʦʣʦʛʠʠ ʥʝ ʚʳʷʚʣʷʣʠʩʴ. 

ʋ ʢʦʨʦʚ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʩʨʦʢ ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʦʡ ʦʭʦʪʳ 

ʙʳʣ ʢʦʨʦʯʝ ʥʘ 6,1 ʩʫʪʦʢ ʠ 13,9 ʩʫʪʦʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ (34,0+1,08 ʩʫʪʦʢ) ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ (41,8+1,59 ʩʫʪʦʢ), ʠ 

ʙʳʣ ʨʘʚʝʥ 27,9+0,63 ʩʫʪʦʢ. 

ʊʘʢʞʝ ʜʦʩʪʠʛʥʫʪʦ ʩʥʠʞʝʥʠʝ 

ʠʥʜʝʢʩʘ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʣʷʣ 2,3+0,37, ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ï 

1,9+0,25, ʚʦ ʚʪʦʨʦʡ ï 1,4+0,38. ɺ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʩʝʨʚʠʩ-ʧʝʨʠʦʜ ʦʢʘʟʘʣʩʷ 

ʢʦʨʦʯʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʦʥʪʨʦʣʝʤ. ɽʩʣʠ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʥʪʨʦʣʝ ʨʘʚʥʷʣʩʷ 

88,9Ñ2,96 ʩʫʪʢʘʤ, ʪʦ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ï 65,3Ñ1,72 ʩʫʪʢʘʤ, ʚʦ ʚʪʦʨʦʡ ï 

58,1Ñ1,47 ʩʫʪʢʘʤ. ʆʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ 

ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʚʫʶ 
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ʧʦʣʦʚʫʶ ʦʭʦʪʫ ʩʦʩʪʘʚʠʣʘ 20 % ʦʪ ʦʙʱʝʛʦ 

ʨʘʟʤʝʨʘ ʛʨʫʧʧʳ, ʘ ʚ ʧʝʨʚʦʡ ʠ ʚʦ ʚʪʦʨʦʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ï 40 ʠ 60 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʢʫʰʝʨʩʢʦ-

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʨʦʚ ʚ 

ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ, ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʠ 

ʧʣʦʜʦʪʚʦʨʥʦʤʫ ʠʭ ʦʩʝʤʝʥʝʥʠʶ, ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʚʳʰʝʥʠʶ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʦʣʦʢʘ 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʎʚʝʪ ʙʝʣʳʡ, ʩʦ ʩʣʘʙʦ ʟʘʤʝʪʥʳʤ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʦʜʥʦʨʦʜʥʘʷ, ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 

ɿʘʧʘʭ ʩʚʦʡʩʪʚʝʥʥʳʡ ʩʚʝʞʝʤʫ ʢʦʨʦʚʴʝʤʫ ʤʦʣʦʢʫ, ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ 

ɺʢʫʩ ʩʚʦʡʩʪʚʝʥʥʳʡ ʩʚʝʞʝʤʫ ʢʦʨʦʚʴʝʤʫ ʤʦʣʦʢʫ, 

ʧʦʩʪʦʨʦʥʥʠʝ ʧʨʠʚʢʫʩʳ ʦʪʩʫʪʩʪʚʫʶʪ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʂʠʩʣʦʪʥʦʩʪʴ, Áʊ 17,5Ñ0,07 17,3Ñ0,08 17,4Ñ0,09 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,91Ñ0,02 3,94Ñ0,04 3,95Ñ0,03* 

ʄʘʩʩʦʚʘʷ ʜʣʷ ʙʝʣʢʘ, % 3,08Ñ0,03 3,11Ñ0,01 3,28Ñ0,04 

ʉʆʄʆ, % 8,12Ñ0,15 8,25Ñ0,14 8,31Ñ0,12 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤį 1028,4Ñ0,22 1029,2Ñ0,17 1029,7Ñ0,15 

ɻʨʫʧʧʘ ʯʠʩʪʦʪʳ 1 ʛʨʫʧʧʘ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʀʥʛʠʙʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʥʝ ʚʳʜʝʣʝʥʳ 

ʂʄɸʌɸʥʄ, ʂʆɽ/ʩʤį 5,2ʭ105 4,3ʭ105 3,9ʭ105 

ʉʦʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ 6,5ʭ105 5,7ʭ105 4,4ʭ105 

ʇʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʥʝ ʚʳʜʝʣʝʥʳ 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ 

ʄʳʰʴʷʢ, ʤʛ/ʢʛ ʤʝʥʝʝ 0,01 

ʈʪʫʪʴ, ʤʛ/ʢʛ ʤʝʥʝʝ 0,002 

ʂʘʜʤʠʡ, ʤʛ/ʢʛ ʤʝʥʝʝ 0,01 

ʉʚʠʥʝʮ ʤʛ/ʢʛ ʤʝʥʝʝ 0,028 

ʤʠʢʦʪʦʢʩʠʥʳ, ʤʛ/ʢʛ 

ɸʬʣʦʪʦʢʩʠʥ ʄ1,  ʤʝʥʝʝ 0,0002 

ʧʝʩʪʠʮʠʜʳ, ʤʛ/ʢʛ 

ɻʍʎɻ (Ŭ,ɓ,ɔ-ʠʟʤʝʨʳ) ʤʝʥʝʝ 0,005 

ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ ʤʝʥʝʝ 0,005 

ʘʥʪʠʙʠʦʪʠʢʠ, ʤʢʛ/ʢʛ 

ʃʝʚʦʤʠʮʝʪʠʥ  ʥʝ ʚʳʜʝʣʝʥʳ 

ʊʝʪʨʘʮʠʢʣʠʥʦʚʘʷ ʛʨʫʧʧʘ ʥʝ ʚʳʜʝʣʝʥʳ 

ʉʪʨʝʧʪʦʤʠʮʠʥ ʥʝ ʚʳʜʝʣʝʥʳ 

ʇʝʥʠʮʠʣʣʠʥ ʥʝ ʚʳʜʝʣʝʥʳ 

* ʈ<0,05 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ ʤʦʣʦʢʘ ʦʧʳʪʥʳʭ ʢʦʨʦʚ, 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ɼʘʥʥrʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʣʦʢʦ ʫ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 

ʙʝʣʦʛʦ ʮʚʝʪʘ, ʩʦ ʩʣʘʙʦʟʘʤʝʪʥʳʤ 

ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʥʝ ʠʤʝʝʪ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ ʧʨʠʚʢʫʩʦʚ, 

ʢʦʥʩʠʩʪʝʥʮʠʷ ʦʜʥʦʨʦʜʥʘʷ, ʙʝʟ ʦʩʘʜʢʘ ʠ 

ʭʣʦʧʴʝʚ. 

ʆʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʨʘʟʣʠʯʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʤʦʣʦʢʘ ʫ ʢʦʨʦʚ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʦʥʘ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 17,3Ñ0,08 ï 17,5Ñ17,20,09 Áʊ. 

ʄʦʣʦʢʦ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 

ʦʪʣʠʯʘʣʦʩʴ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʠ ʙʝʣʢʘ. ʇʨʦʮʝʥʪ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʢʦʣʝʙʘʣʩʷ ʦʪ 3,91Ñ0,02 

ʜʦ 3,95Ñ0,03, ʙʝʣʢʘ ï ʦʪ 3,08Ñ0,03 ʜʦ 

3,28Ñ0,04. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʦʚʘʷ ʜʦʣʷ 

ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʫʩʪʘʥʦʚʣʝʥʘ ʫ 

ʞʠʚʦʪʥʳʭ 2-ʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʄʦʣʦʢʦ 

ʢʦʨʦʚ 2-ʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʉʆʄʆ (8,31Ñ0,12) ʠʤʝʣʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʢʦʤ 

ʢʦʨʦʚ 1-ʦʡ ʦʧʳʪʥʦʡ (8,25Ñ0,14) ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ (8,19Ñ0,15) ʛʨʫʧʧ ʥʘ 0,06% ʠ 

0,19 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʦʣʦʢʦ ʢʦʨʦʚ 2-ʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣʦ ʥʘʠʙʦʣʴʰʫʶ 

ʧʣʦʪʥʦʩʪʴ (1029,7Ñ0,15 ʢʛ/ʤį), ʚ ʢʦʥʪʨʦʣʝ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ (1028,4Ñ0,22 

ʢʛ/ʤį). ʇʦ ʯʠʩʪʦʪʝ ʤʦʣʦʢʦ ʢʦʨʦʚ ʚʩʝʭ 

ʛʨʫʧʧ ʦʪʥʝʩʝʥʦ ʢ 1 ʛʨʫʧʧʝ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʠʱʝʚʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ 

ʙʦʣʴʰʝ ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʩʦʩʪʘʚʠʣʦ 5,2ʭ105 

ʂʆɽ/ʩʤį, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʚ 1-ʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʥʘ 0,9ʭ105 ʂʆɽ/ʩʤį ʠ ʥʘ 1,3ʭ105 

ʂʆɽ/ʩʤį, ʯʝʤ ʚʦ ʚʪʦʨʦʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ 

ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʦʪ ʢʦʨʦʚ 2-ʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʝ, ʯʝʤ ʚ 1-ʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 1,3ʭ105/ʩʤį ʠ ʢʦʥʪʨʦʣʝ 

ï ʥʘ 2,1ʭ105/ʩʤį. ɺ ʧʨʦʙʘʭ ʤʦʣʦʢʘ 

ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʣʴʤʦʥʝʣʣ 

ʥʝ ʚʳʜʝʣʝʥʦ. ʇʨʠ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʤʦʣʦʢʘ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʩʦʜʝʨʞʘʥʠʝ ʤʳʰʴʷʢʘ ʤʝʥʝʝ 0,01 ʤʛ/ʢʛ, 

ʨʪʫʪʠ ï ʤʝʥʝʝ 0,002 ʤʛ/ʢʛ, ʢʘʜʤʠʷ ï ʤʝʥʝʝ 

0,01 ʤʛ/ʢʛ, ʩʚʠʥʮʘ ï ʤʝʥʝʝ 0,028 ʤʛ/ʢʛ. 

ɺ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʦʪ ʢʦʨʦʚ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ʩʦʜʝʨʞʘʥʠʝ 

ʘʬʣʦʪʦʢʩʠʥʘ ʄ1 ʩʦʩʪʘʚʠʣʦ ʤʝʥʝʝ 0,0002 

ʤʛ/ʢʛ, ʧʝʩʪʠʮʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ ɻʍʎɻ (Ŭ, ɓ, ɔ-

ʠʟʤʝʨʳ) ʠ ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ ʙʳʣʦ 

ʤʝʥʝʝ 0,005 ʤʛ/ʢʛ. ɸʥʪʠʙʠʦʪʠʢʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʣʝʚʦʤʠʮʝʪʠʥ, ʩʪʨʝʧʪʦʤʠʮʠʥ, 

ʧʝʥʠʮʠʣʣʠʥ, ʪʝʪʨʘʮʠʢʣʠʥʦʚʦʡ ʛʨʫʧʧʳ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʜʦʧʳʪʥʳʤ ʢʦʨʦʚʘʤ ɸʉɼ-ʌ2 ʩ 

ʵʣʝʦʚʠʪʦʤ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʝʘʣʠʟʘʮʠʠ 

ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʠ ʫʣʫʯʰʝʥʠʶ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺʥʫʪʨʠʤʳʰʝʯʥʦʝ 

ʚʚʝʜʝʥʠʝ ʛʣʫʙʦʢʦʩʪʝʣʴʥʳʤ ʢʦʨʦʚʘʤ ɸʉɼ-

ʌ2 ʩ ʵʣʝʦʚʠʪʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:9 ʟʘ 60 

ʩʫʪʦʢ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʝʣʘ ʠ 

ʙʠʦʧʨʝʧʘʨʘʪʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʟʘ 35-30, 

15-10 ʠ 10-5 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ ʚ ʜʦʟʝ 10 ʤʣ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʧʦʚʳʰʝʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʡ, ʧʨʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤ ʵʬʬʝʢʪʝ 

ʧʨʝʧʘʨʘʪʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ.  

ʇʦʢʘʟʘʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʧʨʦʙ 

ʤʦʣʦʢʘ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʪʁ 

ʪʨʝʙʦʚʘʥʠʷʤ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠè (ʊʈ ʊʉ 033/2013), 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè (ʊʈ ʊʉ 021/2011) ʠ 

ɻʆʉʊ 31449-2013 çʄʦʣʦʢʦ ʢʦʨʦʚʴʝ ʩʳʨʦʝ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʝʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ, ʥʝ ʦʢʘʟʘʣʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʤʦʣʦʢʘ. 
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ʈʝʟʶʤʝ 

 

ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʫʩʠʣʝʥʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʪʝʣʴʥʳʭ 

ʢʦʨʦʚ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʨʝʤʷ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 11,9Ñ0,97 ʯ, ʧʨʦʪʠʚ 

7,3+0,45 ʠ 5,9+0,63 ʯ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʠ ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʝ ʥʘ 4,6 ʠ 6,0 ʯ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʢʦʨʦʚ 2-ʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʦʡ ʦʭʦʪʳ 

ʦʢʘʟʘʣʠʩʴ ʢʦʨʦʯʝ (27,9Ñ0,63 ʩʫʪʦʢ) ʥʘ 6,1 ʩʫʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ 

(34,0Ñ0,63 ʩʫʪʦʢ) ʠ ʥʘ 13,9 ʩʫʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (41,8Ñ1,59 ʩʫʪʦʢ). ʋʩʪʘʥʦʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʦʩʝʤʝʥʝʥʠʷ ʢʦʨʦʚ 1-ʡ (1,9Ñ0,25) ʠ 2-ʡ (1,4Ñ0,38) ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤ ʚ ʢʦʥʪʨʦʣʝ (2,3Ñ0,37). ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʫ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 88,9Ñ2,96 ʩʫʪʦʢ, ʯʪʦ ʪʘʢʞʝ ʙʦʣʴʰʝ ʥʘ 23,6 ʩʫʪʦʢ, ʯʝʤ 

ʫ ʢʦʨʦʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (65,3Ñ1,72 ʩʫʪʦʢ), ʠ ʥʘ 30,8 ʩʫʪʦʢ ï ʫ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

(58,1Ñ1,47 ʩʫʪʦʢ). ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʦʧʳʪʥʳʤ ʢʦʨʦʚʘʤ ɸʉɼ-ʌ2 ʩ ʵʣʝʦʚʠʪʦʤ ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ. 

 

THE INFLUENCE OF BIOLOGICAL PRODUCTS ON THE REPRODUCTIVE AND 

PRODUCTIVE QUALITIES OF COWS 

 

Popov A.P., Kosyaev N.I., Sofronov V.G., Nikitin D.A., Lubashkina T.A. 

Summary 

 

A method of strengthening the nonspecific resistance of the organism of pregnant cows with 

biological preparations for the prevention of diseases of the postpartum period and the realization of 

the biological resource of reproductive qualities is proposed. It was found that in the cows of the 

control group, the afterbirth separation time averaged 11.9Ñ0.97 hours, versus 7.3+0.45 and 

5.9+0.63 hours in the 1st and 2nd experimental groups, and it turned out to be less by 4.6 and 6.0 

hours, respectively. In cows of the 2nd experimental group, the timing of the onset of the first 

sexual hunt was shorter (27.9Ñ0.63 days) by 6.1 days compared to the 1st experimental group 

(34.0Ñ0.63 days) and by 13.9 days compared to the control (41.8Ñ1.59 days). A decrease in the 

insemination index of cows of the 1st (1.9Ñ0.25) and 2nd (1.4Ñ0.38) experimental groups was 

found compared with that in the control (2.3Ñ0.37). The duration of the service period in the cows 

of the control group was equal to 88.9Ñ2.96 days, which is also 23.6 days longer than in the cows of 

the 1st experimental group (65.3Ñ1.72 days), and 30.8 days longer than in the 2nd experimental 

group (58.1Ñ1.47 days). The use of ASD-F2 with eleovit and a new generation biological product in 

experimental cows contributed to the improvement of organoleptic, physico-chemical and 

microbiological parameters of milk. 
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ʋʯʠʪʳʚʘʷ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʝʛʫʣʷʨʥʦ ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

ʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʣʫʯʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ, ʙʝʟʦʧʘʩʥʦʛʦ, ʚ 

ʩʘʥʠʪʘʨʥʦʤ ʧʣʘʥʝ, ʤʦʣʦʢʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ 

ʧʝʨʝʨʘʙʦʪʢʠ [3, 2]. ʋʭʫʜʰʝʥʠʝ 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʩʦʩʪʦʷʥʠʷ 

ʟʜʦʨʦʚʴʷ ʚʳʤʝʥʠ ʢʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʥʠʞʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʩʦʨʪʥʦʩʪʠ ʤʦʣʦʢʘ [13]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʚʳʤʝʥʠ ʢʦʨʦʚ ʦʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʷʚʣʷʶʪʩʷ ʥʝ ʩʪʦʣʴ 

ʵʬʬʝʢʪʠʚʥʳʤʠ. ʆʥʠ ʥʝ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ 

ʩʥʠʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʤʘʩʪʠʪʘ, ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ, 

ʙʦʣʴʥʳʭ ʠʤ ʚ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʚ 

ʩʪʘʜʝ ʜʦʭʦʜʠʪ ʥʝʨʝʜʢʦ ʜʦ 30-60 %, ʘ 

ʩʦʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʚ ʤʦʣʦʢʝ ʧʨʝʚʳʰʘʶʪ 

500-600 ʪʳʩ./ʤʣ [1, 7]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʤʘʩʪʠʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ [4]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʜʝʪ ʧʦʠʩʢ ʥʦʚʳʭ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʙʫʜʫʱʝʤ ʩʤʦʛʫʪ 

ʫʤʝʥʴʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʣʝʯʝʥʠʝ ʤʘʩʪʠʪʘ, ʚ 

ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ. ʆʜʥʠʤʠ ʠʟ 

ʢʦʪʦʨʳʭ, ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ [6, 10]. ʆʜʥʘʢʦ, 

ʚʩʝ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʨʠʤʝʥʷʪʴ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʪʨʝʙʫʶʪ 

ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʠ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ, ʠ ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʥʠʭ 

ʧʨʦʜʫʢʮʠʠ [9, 8].  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʮʝʣʴʶ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʚʦʛʦ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʤʝʥʠ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʩ ʮʝʣʴʶ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʩʪʠʪʘ. 

ɺ ʟʘʜʘʯʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʭʦʜʠʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, 

ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʢʦʞʫ ʠ 

ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʛʣʘʟ, ʘ ʪʘʢʞʝ 

ʘʣʣʝʨʛʝʟʠʨʫʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʩʪʘʚ ʥʦʚʦʛʦ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩʦʜʝʨʞʠʪ 

ʰʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Bacillus subtilis 

ʠ Bacillus amiloliquefaciens. ɼʘʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 
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ʦʙʨʘʙʦʪʢʝ ʚʳʤʝʥʠ ʧʦʩʣʝ ʜʦʝʥʠʷ ʩ ʮʝʣʴʶ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ.  

ʆʧʳʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʩʪʨʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 50 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʥʝʡʥʳʭ ʙʝʣʳʭ 

ʢʨʳʩʘʭ ʦʙʦʝʛʦ ʧʦʣʘ, ʞʠʚʦʡ ʤʘʩʩʦʡ 180-200 

ʛ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 5 ʛʨʫʧʧ (ʧʦ 5 ʩʘʤʮʦʚ ʠ 5 

ʩʘʤʦʢ ʚ ʢʘʞʜʦʡ); 4 ʛʨʫʧʧʳ ï ʦʧʳʪʥʳʝ ʠ 1 

ʛʨʫʧʧʘ ï ʢʦʥʪʨʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ, 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʚʩʝʭ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺʩʝʛʦ 

ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʧʦ 4 ʜʦʟʳ ʥʦʚʳʭ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʆʪʧʨʘʚʥʳʤ 

ʤʦʤʝʥʪʦʤ ʜʣʷ ʧʦʠʩʢʘ ʜʦʟʳ ʩʣʫʞʠʣʠ 

ʠʟʚʝʩʪʥʳʝ ʜʘʥʥʳʝ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʂʨʳʩʘʤ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʚ ʦʙʲʝʤʝ 5 ʤʣ.  

ɾʠʚʦʪʥʳʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʨʘʩʪʚʦʨʷʣʠ ʚ 

ʚʦʜʝ ʠ, ʧʝʨʦʨʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʟʦʥʜʘ ʩ 

ʦʣʠʚʦʡ ʥʘ ʢʦʥʮʝ, ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʚʚʦʜʠʣʠ ʚ ʜʦʟʝ 3000 ʤʛ/ ʢʛ, ʚʪʦʨʦʡ ï 4000 

ʤʛ/ʢʛ, ʪʨʝʪʴʝʡ ï 5000 ʤʛ/ʢʛ ʠ ʯʝʪʚʝʨʪʦʡ 

ʛʨʫʧʧʝ ï 6000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʦʙʲʝʤʝ 5 

ʤʣ ʧʦʩʣʝ 12 ʯʘʩʦʚʦʡ ʛʦʣʦʜʥʦʡ ʚʳʜʝʨʞʢʠ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 14 

ʩʫʪʦʢ [5].  

ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʙʳʣʦ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʠ ʘʣʣʝʛʝʟʠʨʫʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʦʣʠʢʘʭ, 

ʞʠʚʦʡ ʤʘʩʩʦʡ 3,3-3,5 ʢʛ. ɼʣʷ ʵʪʦʛʦ ʫʯʘʩʪʢʠ 

ʢʦʞʠ 5x5 ʩʤ ʟʘ ʜʝʥʴ ʜʦ ɻʢʩʧʝʨʠʤʝʥʪʘ 

ʪʱʘʪʝʣʴʥʦ ʚʳʩʪʨʠʛʣʠ ʥʘ ʩʧʠʥʝ ʩʣʝʚʘ, ʠ 

ʩʧʨʘʚʘ ʦʪ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʅʘ ʰʝʶ ʢʨʦʣʠʢʦʚ 

ʥʘʜʝʚʘʣʠ ʧʣʘʩʪʠʢʦʚʳʝ ʚʦʨʦʪʥʠʢʠ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʩʣʠʟʳʚʘʥʠʷ ʠʩʧʳʪʫʝʤʦʛʦ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʀʩʧʳʪʫʝʤʳʡ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʥʘʥʦʩʠʣʠ ʥʘ 

ʚʳʩʪʨʠʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʢʦʞʠ ʚ ʥʘʪʠʚʥʦʤ 

ʚʠʜʝ ʠʟ ʨʘʩʯʝʪʘ 20 ʤʛ/ʩʤ2 ʠ ʦʙʲʝʤʦʤ 0,2 ʤʣ 

ʩʧʨʘʚʘ ʦʪ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʢʦʥʪʨʦʣʴ ï 0,2 ʤʣ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩʣʝʚʘ ʦʪ 

ʧʦʟʚʦʥʦʯʥʠʢʘ, ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ 

ʩʦʩʪʘʚʣʷʣʦ 4 ʯʘʩʘ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʥʝʩʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʫʜʘʣʷʣʠ ʪʝʧʣʦʡ ʚʦʜʦʡ ʩ ʤʳʣʦʤ. 

ʇʦʩʣʝ ʩʤʳʚʘ ʨʝʘʢʮʠʶ ʢʦʞʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʯʝʨʝʟ 1 ʠ 18 ʯʘʩʦʚ, 

ʦʮʝʥʠʚʘʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʢʦʞʠ ʪʦʛʦ ʞʝ ʞʠʚʦʪʥʦʛʦ, ʛʜʝ 

ʙʳʣʘ ʥʘʥʝʩʝʥʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʢʨʦʣʠʢʘʤʠ ʚʝʣʠ ʚ ʪʝʯʝʥʠʝ 

7 ʜʥʝʡ [5]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʜʨʘʞʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʛʣʘʟ, ʚ 

ʦʧʳʪ ʙʳʣʠ ʚʟʷʪʳ 4 ʢʨʦʣʠʢʘ, ʜʣʷ ʯʝʛʦ ʚ 

ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ ʣʝʚʦʛʦ ʛʣʘʟʘ 

ʢʨʦʣʠʢʦʚ ʚʥʦʩʠʣʠ ʠʩʧʳʪʫʝʤʳʡ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 2 

ʢʘʧʝʣʴ, ʘ ʧʨʘʚʳʡ ʛʣʘʟ ʩʣʫʞʠʣ ʢʦʥʪʨʦʣʝʤ, 

ʢʫʜʘ ʚʤʝʩʪʦ ʧʨʝʧʘʨʘʪʘ ʚʥʦʩʠʣʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʚ ʘʥʘʣʦʛʠʯʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 

ʤʠʥʫʪʫ, ʧʨʠʞʠʤʘʣʠ ʩʣʝʟʥʦ-ʥʦʩʦʚʦʡ ʢʘʥʘʣ 

ʫ ʚʥʫʪʨʝʥʥʝʛʦ ʫʛʣʘ ʛʣʘʟʘ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʨʦʛʦʚʠʮʳ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʥʝʜʝʣʠ [5]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʨʛʝʟʠʨʫʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ 4-ʭ ʢʨʦʣʠʢʘʭ ʠʤ ʚʳʩʪʨʠʛʘʣʠ 

ʫʯʘʩʪʢʠ ʢʦʞʠ (5Ĭ5 ʩʤ) ʥʘ ʩʧʠʥʝ, ʩʣʝʚʘ ʠ 

ʩʧʨʘʚʘ ʦʪ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʨʘʚʳʡ ʙʦʢ 

ʩʣʫʞʠʣ ʜʣʷ ʘʧʧʣʠʢʘʮʠʠ ʨʘʩʪʚʦʨʘ, 

ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʘ 

ʣʝʚʳʡ ï ʜʣʷ ʢʦʥʪʨʦʣʷ (ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ 

ʚʦʜʘ). ʀʩʧʳʪʫʝʤʳʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ 

ʧʨʝʧʘʨʘʪ ʥʘʥʦʩʠʣʠ ʥʘ ʚʳʩʪʨʠʞʝʥʥʳʡ 

ʫʯʘʩʪʦʢ ʢʦʞʠ ʚ ʥʘʪʠʚʥʦʤ ʚʠʜʝ ʠʟ ʨʘʩʯʝʪʘ 

20 ʤʛ/ʩʤ2 ʠ ʦʙʲʝʤʦʤ 0,2 ʤʣ ʩʧʨʘʚʘ ʦʪ 

ʧʦʟʚʦʥʦʯʥʠʢʘ, ʢʦʥʪʨʦʣʴ ï 0,2 ʤʣ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩʣʝʚʘ ʦʪ 

ʧʦʟʚʦʥʦʯʥʠʢʘ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 

ʪʝʯʝʥʠʝ 30 ʜʥʝʡ, ʪ.ʝ. ʝʞʝʜʥʝʚʥʦ ʥʘ 

ʚʳʩʪʨʠʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʢʦʞʠ ʥʘʥʦʩʠʣʠ 

ʠʩʧʳʪʫʝʤʳʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ [5]. 

ɼʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ ʚʩʝʭ 

ʪʨʝʙʦʚʘʥʠʡ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ çʆ 

ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʣʠ 

ʠʥʳʭ ʮʝʣʝʡè. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪʳ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʩʪʨʦʡ ʧʝʨʦʨʘʣʴʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʥʦʚʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʣʠʥʝʡʥʳʭ ʢʨʳʩʘʭ ʧʦ ʤʝʪʦʜʫ ʂʝʨʙʝʨʘ, ʘ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 - ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʇʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʧʦʩʣʝ ʜʦʝʥʠʷ 

ɺʚʦʜʠʤʘʷ ʜʦʟʘ 

ʧʨʝʧʘʨʘʪʘ, ʤʛ/ʢʛ 

ʂʦʣʠʯʝʩʪʚʦ ʙʝʣʳʭ ʢʨʳʩ 
Z D Zd 

ʚʳʞʠʣʦ ʧʘʣʦ 

ʂʦʥʪʨʦʣʴ 6 0    

3000 6 0 0 1000 0 

4000 6 0 0 1000 0 

5000 6 0 0 1000 0 

6000 6 0 0 1000 0 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʥʦʚʦʛʦ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʩʣʝ ʜʦʝʥʠʷ, ʚ ʜʦʟʘʭ ʦʪ 

3000 ʜʦ 6000 ʤʛ/ʢʛ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʛʠʙʝʣʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ. ɺ ʪʝʯʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʢʨʳʩʘʤʠ, ʧʦʣʫʯʘʶʱʠʤʠ 

3000 ʠ 4000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ, ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, 

ʥʝʨʚʥʦ-ʤʳʰʝʯʥʘʷ ʚʦʟʙʫʜʠʤʦʩʪʴ ʙʳʣʠ ʚ 

ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺ 

ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 5000 ʠ 6000 

ʤʛ/ʢʛ (ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʜʦʧʫʩʪʠʤʘʷ 

ʜʦʟʘ) ʤʘʩʩʳ ʪʝʣʘ, ʫ ʢʨʳʩ ʦʪʤʝʯʘʣʠ 

ʥʝʢʦʪʦʨʦʝ ʫʛʥʝʪʝʥʠʝ, ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ, 

ʜʚʠʞʝʥʠʝ ʞʠʚʦʪʥʳʭ ʟʘʤʝʜʣʠʣʦʩʴ. ʉʧʫʩʪʷ 

3-4 ʯʘʩʘ ʵʪʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʠ ʙʳʣʠ ʠʜʝʥʪʠʯʥʳ 

ʢʦʥʪʨʦʣʴʥʳʤ ʢʨʳʩʘʤ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʚʩʝʭ 

ʜʦʟ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʰʝʨʩʪʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ. ɺ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʥʝ 

ʥʘʙʣʶʜʘʣʠ. ɺʚʠʜʫ ʵʪʦʛʦ, 

ʩʨʝʜʥʝʩʤʝʨʪʝʣʴʥʫʶ ʜʦʟʫ ʦʧʨʝʜʝʣʠʪʴ ʥʝ 

ʫʜʘʣʦʩʴ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʜʨʘʞʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ, ʟʘʷʚʣʷʝʤʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʥʘ ʢʦʞʫ, ʢʘʢʠʭ-ʣʠʙʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʪʤʝʯʝʥʦ ʥʝ 

ʙʳʣʦ, ʠ ʦʥʘ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ.  

ɺ ʦʧʳʪʘʭ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ 

ʧʨʝʧʘʨʘʪʦʤ, ʢʘʢ ʠ ʫ ʦʧʳʪʥʳʭ, ʪʘʢ ʠ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʦʣʠʢʦʚ ʦʪʝʢʘ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʛʣʘʟ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʨʦʛʦʚʠʮʳ 

ʛʣʘʟ ʙʳʣʠ ʯʠʩʪʳʝ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʢʦʥʪʨʦʣʷ ʩʧʫʩʪʷ 2-3 ʯʘʩʘ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʫ ʦʧʳʪʥʳʭ ʢʨʦʣʠʢʦʚ ʦʪʤʝʯʘʣʘʩʴ 

ʥʝʙʦʣʴʰʘʷ ʛʠʧʝʨʝʤʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, 

ʠʩʯʝʟʘʶʱʘʷ ʯʝʨʝʟ 1-1,5 ʯʘʩʘ.  

ɼʘʥʥʳʝ ʦʧʳʪʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʠʩʧʳʪʫʝʤʳʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 

ʷʚʣʷʝʪʩʷ ʚʝʱʝʩʪʚʦʤ, ʥʝ ʚʳʟʳʚʘʶʱʠʤ 

ʩʠʣʴʥʦʛʦ ʨʘʟʜʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 

ʛʣʘʟ ʦʧʳʪʥʳʭ ʢʨʦʣʠʢʦʚ. 

ɿʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ, ʷʚʥʳʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʝ ʦʪʤʝʯʝʥʦ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʦʛʦ ʧʦʢʨʘʩʥʝʥʠʷ, 

ʥʘʯʠʥʘʷ ʩ 28 ʜʥʷ ʥʘ ʤʝʩʪʝ ʥʘʥʝʩʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʳʝ ʠʩʯʝʟʘʣʠ ʯʝʨʝʟ 3 ʯʘʩʘ 

ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʵʪʦʪ ʞʝ ʜʝʥʴ 

ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʠʩʧʳʪʫʝʤʳʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʚʝʱʝʩʪʚʘʤ, ʥʝ 

ʚʳʟʳʚʘʶʱʠʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʀʟʫʯʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʜʝʪʘʣʴʥʘʷ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʘʷ ʘʫʪʦʧʩʠʷ, ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʝ ʚʩʢʨʳʪʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʦʨʛʘʥʦʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʳʩʳ), ʧʨʠ 

ʵʪʦʤ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʤʝʨʳ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʠʭ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ, 

ʠ ʥʘ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʯʘʛʦʚ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʥʝ ʫʚʝʣʠʯʝʥʳ, ʙʝʟ 

ʢʨʦʚʦʠʟʣʠʷʥʠʡ, ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. 

ʃʝʛʢʠʝ, ʙʨʦʥʭʠ ʙʝʟ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʠʤʝʶʪ ʧʨʘʚʠʣʴʥʫʶ 

ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. ʉʝʨʜʮʝ, 

ʦʢʦʣʦʩʝʨʜʝʯʥʘʷ ʩʫʤʢʘ ʥʝ ʫʚʝʣʠʯʝʥʳ ʚ 

ʨʘʟʤʝʨʝ, ʛʠʧʝʨʝʤʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʝʯʝʥʴ 

ʠʤʝʝʪ ʧʨʘʚʠʣʴʥʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ, ʫʚʝʣʠʯʝʥʠʷ ʚ ʨʘʟʤʝʨʝ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ. ɾʝʣʫʜʦʢ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, 

ʦʪʝʯʥʦʩʪʠ ʠ ʩʣʝʜʦʚ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʥʘ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʥʝ ʦʪʤʝʯʝʥʦ. ɺʩʝ 

ʦʪʜʝʣʳ ʢʠʰʝʯʥʠʢʘ ʙʳʣʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ.   

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʥʘʣʠʟʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʥʦʚʦʛʦ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ 
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ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʚʚʦʜʠʤʦʡ ʜʦʟʝ 

(ʜʦ 6000 ʤʛ/ʢʛ) ʥʝ ʚʳʟʚʘʣʦ ʠʥʪʦʢʩʠʢʘʮʠʶ ʠ 

ʛʠʙʝʣʴ ʩʨʝʜʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [11, 

12]. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʜʘʥʥʳʤ 

ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ 

ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʚʨʝʜʥʦʩʪʠ ʜʘʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʪʦʢʩʠʯʥʳʤ 

ʩʦʝʜʠʥʝʥʠʷʤ, ʘ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ 

ɻʆʉʊ 12.1.007-76 ï ʢ 4 ʢʣʘʩʩʫ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʥʦʚʦʛʦ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʦʣʦʯʥʦʤ 

ʩʢʦʪʦʚʦʜʩʪʚʝ. ʆʧʳʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʣʠʥʝʡʥʳʭ 

ʙʝʣʳʭ ʢʨʳʩʘʭ, ʘ ʦʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʨʛʝʟʠʨʫʶʱʝʛʦ ʠ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʢʦʞʫ ʠ 

ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʛʣʘʟ ï ʥʘ ʢʨʦʣʠʢʘʭ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʚ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʜʦʟʘʭ (ʦʪ 3000 ʜʦ 6000 ʤʛ/ʢʛ) ʫʩʪʘʥʦʚʠʪʴ ʩʨʝʜʥʝʩʤʝʨʪʝʣʴʥʫʶ ʜʦʟʫ 

ʥʝ ʫʜʘʣʦʩʴ, ʪʘʢ ʢʘʢ ʧʘʜʝʞʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʥʠ ʦʪ ʦʜʥʦʡ ʠʟ ʠʩʧʳʪʫʝʤʳʭ ʜʦʟ, ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʠ ʘʣʣʝʨʛʝʟʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʟʘʤʝʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʀʩʧʳʪʫʝʤʳʡ ʥʦʚʳʡ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʢʩʠʯʥʳʤ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʨʘʟʜʨʘʞʘʶʱʠʭ ʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

 

DETERMINATION OF TOXICITY PARAMETERS OF A NEW PROBIOTIC DRUG 

 

Porfiryev A.S., Faizrakhmanov R.N., Sofronov V.G., Danilova N.I., Khusainov I.A., Kuznetsova 

E.L., Baranov V.A. 

Summary 

 

The purpose of the scientific experiment was to study the toxicity of a new probiotic 

preparation intended for use in dairy farming. Experiments to determine acute toxicity were carried 

out on linear white rats, and determination of allergenic and irritating effects on the skin and 

mucous membrane of the eyes was carried out on rabbits. When studying acute toxicity at the 

maximum permissible doses (from 3000 to 6000 mg/kg), it was not possible to establish the average 

lethal dose, since the death of laboratory rats was not observed from any of the tested doses. When 

determining the irritant and allergenic effects, no noticeable damage to the skin and mucous 

membrane of the eyes was noted. Based on this, it was concluded that the tested new probiotic 

preparation is not toxic and does not cause irritant or allergic effects. 
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ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ ʪʝʣʷʪ 

ʷʚʣʷʝʪʩʷ ʠʟʳʩʢʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʵʢʦʣʦʛʠʯʥʳʝ, ʜʝʰʝʚʳʝ, 

ʥʘʪʫʨʘʣʴʥʳʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʦʨʤʘʣʠʟʫʶʪ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʤʦʣʦʜʥʷʢʘ ʂʈʉ, 

ʪʝʤ ʩʘʤʳʤ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ 

ʧʦʣʥʦʮʝʥʥʳʤ ʧʠʪʘʥʠʝʤ [3]. ʊʘʢʞʝ ʚʘʞʥʳʤ 

ʩʯʠʪʘʝʪʩʷ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʢʦʨʨʝʢʮʠʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʠ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʫʚʝʣʠʯʠʚʘʶʱʠʭ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ [4].   

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʟʝʨʥʘ ʠ 

ʟʜʦʨʦʚʦʛʦ ʤʦʣʦʜʥʷʢʘ [2, 11]. 

ʉʧʝʮʠʬʠʢʦʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʢʦʨʤʘʭ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʦʜʫʮʠʨʫʶʪ ʤʠʢʦʪʦʢʩʠʥʳ (ʚʪʦʨʠʯʥʳʝ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ), 

ʫʭʫʜʰʘʶʱʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 

ʩʥʠʞʘʶʱʠʝ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʠ 

ʚʳʟʳʚʘʶʱʠʝ ʦʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝʩʢʠʝ 

ʪʦʢʩʠʢʦʟʳ [1, 6, 8, 10]. ʄʠʢʦʪʦʢʩʠʥʳ, 

ʧʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ ʩ ʢʦʨʤʦʤ, ʤʦʛʫʪ 

ʚʳʟʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʚ 

ʢʠʰʝʯʥʠʢʝ, ʘ, ʚʩʘʩʳʚʘʷʩʴ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ, ʦʨʛʘʥʳ, ʪʢʘʥʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʜʝʡʩʪʚʠʶ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʷʚʣʷʶʪʩʷ ʤʦʣʦʜʥʷʢ, 

ʙʝʨʝʤʝʥʥʳʝ ʩʘʤʢʠ, ʤʦʥʦʛʘʩʪʨʠʯʥʳʝ 

ʞʠʚʦʪʥʳʝ [7, 9]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʌɻɹʅʋ çʌʎʊʈɹ-

ɺʅʀɺʀè ʥʘʪʫʨʘʣʴʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʥʘ 

ʦʩʥʦʚʝ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʠ ʙʠʦʤʘʩʩʳ 

ʙʘʢʪʝʨʠʡ ʧʦʟʚʦʣʷʝʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩʳ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʢʦʨʤʘ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʙʝʣʢʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʨʤʘ ʩ ʥʝʟʘʤʝʥʠʤʳʤʠ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʚ ʧʦʣʪʦʨʘ ʠ ʙʦʣʝʝ ʨʘʟ, 

ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʯʘʪʢʠ ʩ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʤʦʥʦʩʘʭʘʨʦʚ ʠ ʧʦʤʦʛʘʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ 

ʚʠʪʘʤʠʥʳ ɼ, ɽ, ʈʈ ʠ ʚʩʶ ʛʨʫʧʧʫ 

ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʪʘʢʞʝ ʢʦʨʤʘ 

ʦʙʦʛʘʱʘʶʪʩʷ ʬʝʨʤʝʥʪʘʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʨʘʩʱʝʧʣʝʥʠʶ 

ʢʣʝʪʯʘʪʢʠ ʠ ʙʝʣʢʦʚ [13, 14]. 

ʇʨʠ ʚʳʙʦʨʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫʯʠʪʳʚʘʣʠ ʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʄʠʮʝʣʠʘʣʴʥʳʝ 

ʛʨʠʙʳ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ 

ʬʝʨʤʝʥʪʘʮʠʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʥʟʠʤʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ [15]. ʍʘʨʘʢʪʝʨʥʳʡ ʩʧʦʩʦʙ ʨʦʩʪʘ 
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ʛʨʠʙʦʚ ʧʦʟʚʦʣʷʝʪ ʤʠʮʝʣʠʘʣʴʥʳʤ ʛʨʠʙʘʤ 

ʧʨʦʥʠʢʥʫʪʴ ʚ ʪʚʝʨʜʳʝ ʩʫʙʩʪʨʘʪʳ, ʯʪʦ 

ʪʘʢʞʝ ʜʘʝʪ ʠʤ ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʝʨʝʜ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

ʜʣʷ ʢʦʣʦʥʠʟʘʮʠʠ ʩʫʙʩʪʨʘʪʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʫʧʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʠ 

ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʠ 

ʚʳʩʦʢʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʝʣʘʝʪ 

ʛʨʠʙʳ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʝ ʜʣʷ ʙʠʦʢʦʥʚʝʨʩʠʠ ʪʚʝʨʜʳʭ 

ʩʫʙʩʪʨʘʪʦʚ. ʌʝʨʤʝʥʪʠʨʦʚʘʥʥʦʝ ʟʝʨʥʦ ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʨʤʣʝʥʠʷ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʨʦʣʴ 

ʞʝʣʫʜʢʘ ʢʘʢ ʧʝʨʚʦʡ ʣʠʥʠʠ ʟʘʱʠʪʳ ʦʪ 

ʚʦʟʤʦʞʥʳʭ ʠʥʬʝʢʮʠʡ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʨʅ 

ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʤʦʛʘʷ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ ʵʥʪʝʨʦʧʘʪʦʛʝʥʦʚ 

[11, 12]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ 

ʩʦʜʝʨʞʠʪ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʝ ʟʝʨʥʦ 

ʧʰʝʥʠʮʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʙʠʦʤʘʩʩʦʡ 

ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʥʘʜʝʣʷʶʱʠʭ ʜʦʙʘʚʢʫ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ, 

ʧʦʚʳʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʘ 

ʚʚʝʜʝʥʠʝ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʧʦʨʦʰʢʘ 

ʮʝʦʣʠʪʘ ʠ ʤʝʣʘʩʩʳ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʘʜʘʧʪʦʛʝʥʥʳʝ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ, 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʝ, 

ʪʦʢʩʠʥʦʚʳʚʦʜʷʱʠʝ ʩʚʦʡʩʪʚʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʤʠʢʨʦʙʥʦ-ʤʠʮʝʣʠʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ Fusarium 

sambucinum var. sambucinum 52434 ɺʂʇʄ 

F-139, Trichoderma reesei LA-531 ɺʂʇʄ F-

184, ʙʘʢʪʝʨʠʡ Lactobacillus paracasei subsp. 

paracasei ɺʂʇʄ ɺ-2430 ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʤʝʣʘʩʩʳ, 

ʮʝʦʣʠʪʘ, ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ) ʜʣʷ ʤʦʣʦʜʥʷʢʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʦʤʧʦʟʠʮʠʶ ʠʟ 

ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ Fusarium 

sambucinum var. sambucinum 52434 ɺʂʇʄ 

F-139 ʠ Trichoderma reesei LA-531 ɺʂʇʄ 

F-184 ʧʦʣʫʯʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʦʪʙʠʨʘʣʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʧʦʤʝʱʘʣʠ ʚ 

ʢʦʣʙʫ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 300 ʛʨʘʤʤ ʟʝʨʥʘ ʥʘ 

50 ʤʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʧʝʨʝʤʝʰʠʚʘʣʠ, ʫʚʣʘʞʥʠʚ ʟʝʨʥʦ, ʦʩʪʘʚʣʷʣʠ 

ʜʣʷ ʬʝʨʤʝʥʪʘʮʠʠ ʥʘ ʪʨʦʝ ʩʫʪʦʢ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʘ ʟʘʪʝʤ 

ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ (ʩʪʝʨʠʣʠʟʦʚʘʣʠ) ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ 

ʧʨʠ ʜʘʚʣʝʥʠʠ 1 ɸ. ʉʪʝʨʠʣʴʥʦʝ ʟʝʨʥʦ 

ʟʘʨʘʞʘʣʠ 6-ʩʫʪʦʯʥʦʡ (ʤʘʪʦʯʥʦʡ) 

ʢʫʣʴʪʫʨʦʡ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ Fusarium 

sambucinum var. sambucinum 52434 ɺʂʇʄ 

F-139 ʠ Trichoderma reesei LA-531 ɺʂʇʄ 

F-184, ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ 

ʉʘʙʫʨʦ. ɺ ʢʘʞʜʫʶ ʢʦʣʙʫ ʩ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʟʝʨʥʦʤ ʚʥʦʩʠʣʠ 

ʤʠʮʝʣʠʘʣʴʥʫʶ ʩʫʩʧʝʥʟʠʶ ʛʨʠʙʘ 

(108 ʂʆɽ/ʤʣ) ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 24 0ʉ ʚ 

ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ, ʝʞʝʜʥʝʚʥʦ ʚʩʪʨʷʭʠʚʘʷ. 

ʇʦʣʫʯʝʥʥʫʶ ʛʨʠʙʥʫʶ ʤʘʩʩʫ ʚ ʟʝʨʥʝ 

ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ ʧʨʠ ʨʝʞʠʤʝ: ʜʘʚʣʝʥʠʝ 1,5 

ɸ ʚ ʪʝʯʝʥʠʠ 45 ʤʠʥʫʪ. ɿʝʨʥʦʚʦʡ ʠʥʦʢʫʣʷʪ 

ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36-40 0ʉ ʚ 

ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʩʤʝʰʠʚʘʣʠ ʠ ʠʟʤʝʣʴʯʘʣʠ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʝʣʴʥʠʮʝ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ. 

ɹʘʢʪʝʨʠʠ Lactobacillus paracasei 

subsp. paracasei ɺʂʇʄ ɺ-2430 

ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʨʝʜʝ MRS ʩʪʝʨʠʣʴʥʦ ʚ 

ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʙʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʨʝʞʠʤʝ 37 0ʉ ʚ ʪʝʯʝʥʠʝ 24 ʯ. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʙʘʢʪʝʨʠʡ (108 ʂʆɽ/ʤʣ) 

ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 

ʤʫʪʥʦʩʪʠ ʙʘʢʪʝʨʠʡʥʳʭ ʚʟʚʝʩʝʡ (ʢʦʤʧʣʝʢʪ 

ɹɸʂ) ʉʆʇ ˉ 1-98-15. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʤʠʢʨʦʙʥʦ-ʤʠʮʝʣʠʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ 

ʷʚʣʷʣʠʩʴ ʩʚʝʢʣʦʚʠʯʥʘʷ ʤʝʣʘʩʩʘ ʠ ʩʤʝʩʴ 

ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʦʚʘʨʝʥʥʘʷ 

ʩʦʣʴ ʠ ʮʝʦʣʠʪ). ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʪʱʘʪʝʣʴʥʦ 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʩʤʝʩʠʪʝʣʝ.  

ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʤʧʦʟʠʮʠʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʣʷʪʘʭ 2-ʭ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʦʡ 62-70 

ʢʛ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ 12 ʛʦʣʦʚ 

ʚ ʢʘʞʜʦʡ. ʊʝʣʷʪʘʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

(ʦʧʳʪʥʘʷ) ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ ʢ 

ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʜʦʙʘʚʣʷʣʠ 1,0 % 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ɾʠʚʦʪʥʳʝ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʝʤ ʠ ʧʦʣʫʯʘʣʠ ʦʙʳʯʥʳʡ ʨʘʮʠʦʥ.  

ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʫ ʪʝʣʷʪ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʙʨʘʣʠ 

ʢʨʦʚʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ ʢʨʦʚʠ 
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Vet. ɸʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠʤʘ (ʃɸʉʂ), 

ʥʝʡʪʨʦʬʠʣʦʚ, ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ [5]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʘʭ MS Excel ʠ 

Statistica 6.0. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʝʣʷʪ, ʥʘ 

ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʠʢʨʦʙʥʦ-ʤʠʮʝʣʠʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʝʣʷʪ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 
1 ʛʨʫʧʧʘ 

(ʦʧʳʪʥʘʷ) 

2 ʛʨʫʧʧʘ 

(ʢʦʥʪʨʦʣʴʥʘʷ) 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ, % 8,3 41,7 

ʉʦʭʨʘʥʥʦʩʪʴ, % 100,0 75,0 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʚʝʩ, ʛ 890,0Ñ5,4* 673,3Ñ9,1 

ɾʠʚʘʷ ʤʘʩʩʘ ʪʝʣʷʪ ʜʦ ʦʧʳʪʘ, ʢʛ 62,6Ñ2,7 63,4Ñ5,3 

ɾʠʚʘʷ ʤʘʩʩʘ ʥʘ ʢʦʥʝʮ ʦʧʳʪʘ, ʢʛ 89,3Ñ3,6* 83,6Ñ1,9 

* ʨ<0,05, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ 

ʪʝʣʷʪ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʚ ʪʝʯʝʥʠʝ 

30 ʩʫʪ. ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ 

ʪʝʣʷʪ ʥʘ 12,6 % (ʈ<0,05), ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ 23,3 % 

(ʈ<0,05), ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʚʝʩʘ ʥʘ 21,0 % 

(ʈ<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʡʟʘʞʘ ʢʠʰʝʯʥʠʢʘ 

ʪʝʣʷʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʝʡʟʘʞ ʢʠʰʝʯʥʠʢʘ ʪʝʣʷʪ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʙʥʦ-

ʤʠʮʝʣʠʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ  

ɻʨʫʧʧʘ ʪʝʣʷʪ ʃʘʢʪʦʙʘʮʠʣʣʳ (ʤʣʨʜ) 
ʂʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ 

(ʤʣʥ) 
ʕʥʪʝʨʦʢʦʢʢʠ (ʤʣʥ) 

ʆʧʳʪʥʘʷ 16,1Ñ0,6 10,2Ñ1,1* 0,8Ñ0,3 

ʂʦʥʪʨʦʣʴʥʘʷ 14,8Ñ0,5 18,2Ñ1,3 1,4Ñ0,3 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʧʘʪʦʛʝʥʥʦʡ ʢʠʰʝʯʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʫ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʪʝʣʷʪ ʙʳʣ 

ʩʥʠʞʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʥʘ 43,9 % (ʨ<0,05), ʘ ʩʦʜʝʨʞʘʥʠʝ 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʧʦʚʳʰʝʥʦ ʥʘ 8,8 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʪʝʣʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʚ 

ʨʘʮʠʦʥʝ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʚ ʪʝʯʝʥʠʝ 30 

ʩʫʪ., ʥʝ ʧʨʦʷʚʣʷʣʠʩʴ ʧʨʠʟʥʘʢʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʣʷʪ, 

ʧʦʣʫʯʘʚʰʠʭ ʢʦʤʧʦʟʠʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʣʷʪ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʙʥʦ-ʤʠʮʝʣʠʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ 

ʇʦʢʘʟʘʪʝʣʠ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʕʨʠʪʨʦʮʠʪʳ ʭĿ1012/ʣ 7,8Ñ0,6 6,9Ñ0,7 

ʃʝʡʢʦʮʠʪʳ ʭĿ109/ʣ 8,5Ñ1,5 7,4Ñ1,0 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 124,2Ñ1,2 111,1Ñ1,3 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 43,8Ñ1,1 39,5Ñ1,1 

ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 60,3Ñ1,4 55,7Ñ0,5 

ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 9,4Ñ0,6 8,3Ñ0,2 
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʫ 

ʪʝʣʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʢʦʤʧʦʟʠʮʠʶ, ʦʪʤʝʯʘʣʠ ʧʦʚʳʰʝʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ 

ʢʨʦʚʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʨʦʚʥʷ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʪʝʣʷʪ. ʋʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʩʚʷʟʘʥʦ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʪʝʣʷʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʜ ʚʣʠʷʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʪʘʢʞʝ 

ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʢʣʝʪʦʯʥʳʡ (ʧʦʚʳʰʝʥʠʝ 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ) ʠ 

ʛʫʤʦʨʘʣʴʥʳʡ (ʙʘʢʪʝʨʠʮʠʜʥʘʷ, ʣʠʟʦʮʠʤʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ) ʠʤʤʫʥʠʪʝʪ 

[3]. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʦʙʘʚʣʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʠʢʨʦʙʥʦ-

ʤʠʮʝʣʠʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʢ ʨʘʮʠʦʥʫ 

ʪʝʣʷʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʪʝʣʷʪ ʟʘ 

ʩʯʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ 

Fusarium sambucinum ɺʂʇʄ F-139, 

Trichoderma reesei LA-531 ʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʘʢʪʦʙʘʢʪʝʨʠʡ 

Lactobacillus paracasei subsp. 108 ʂʆɽ/ʤʣ. 
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STUDYING THE EFFECTIVENESS OF BIOTECHNOLOGICAL MICROBIAL-MYCELIAL 

COMPOSITION FOR CALVES 

 

Potekhina R.M., Tarasova E.Yu., Khuzin D.A., Yusupov S.A. 

Summary 

 

The purpose of the research was to study the effectiveness of using a microbial- mycelial 

composition based on filamentous fungi Fusarium sambucinum var. sambucinum 52434 VKPM F-

139, Trichoderma reesei LA-531 VKPM F-184, bacteria Lactobacillus paracasei subsp. paracasei 

VKPM B-2430 and auxiliary components (molasses, zeolite, sodium chloride) for young cattle. As 

a result, it was shown that adding the developed composition for 30 days at a dose of 1,0 % to the 

main diet helps to increase resistance to adverse environmental factors, which is manifested by a 

decreasing in morbidity, increasing productivity and safety of calves. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ 

ʷʚʣʷʝʪʩʷ ʠʟʳʩʢʘʥʠʝ ʧʫʪʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʪʠʮʝʡ ʩʚʦʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʪʝʦʨʠʠ ʧʨʠ ʜʝʬʠʮʠʪʝ ʚ 

ʨʘʮʠʦʥʝ ʢʫʨ-ʥʝʩʫʰʝʢ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ 

Ç-ʢʘʨʦʪʠʥʘ, ʚʠʪʘʤʠʥʦʚ ɸ, ɽ, ʉ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʩʝʣʝʥʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʳʚʦʜʠʤʦʩʪʠ ʷʠʮ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ [1, 2, 7, 8, 

11, 12]. ʉʦʙʣʶʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ 

ʢʦʨʤʣʝʥʠʷ ʧʣʝʤʝʥʥʦʡ ʧʪʠʮʳ ʷʠʯʥʳʭ 

ʢʨʦʩʩʦʚ, ʩ ʫʤʝʣʳʤ ʧʦʜʙʦʨʦʤ ʨʘʟʣʠʯʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʙʠʢʦʨʤʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝʩʫʰʝʢ, 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ [3, 4, 5, 9, 10, 11, 13, 14]. 

ʇʦʜʙʦʨ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ 

ʜʣʷ ʧʪʠʮʳ ʦʩʪʘʸʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʠ ʨʝʰʘʪʴ ʝ yʥʫʞʥʦ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʭʦʟʷʡʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʪʠʮʝʬʘʙʨʠʢʠ ʧʨʦʚʝʜʸʥ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʧʦ ʠʟʫʯʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʘʨʤʣʠʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʙʠʢʦʨʤʘ ʧʪʠʮʘʤ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ, ʩ 

ʧʝʨʚʳʭ ʜʥʝʡ ʝʸ ʞʠʟʥʠ ʜʦ ʦʢʦʥʯʘʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʮʠʢʣʘ, ʢʦʤʧʦʟʠʪʥʳʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʠʪʘʤʠʥ-

ʩʝʣʝʥʩʦʜʝʨʞʘʱʝʛʦ ʧʨʝʧʘʨʘʪʘ çʂʘʨʮʝʩʝʣè 

ʠ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʬʦʨʤʳ çʃʠʧʦʚʠʪʘʤ 

ɹʝʪʘè ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʷʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʢʦʥʚʝʨʩʠʶ ʢʦʨʤʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʧʣʝʤʝʥʥʦʡ 

ʧʪʠʮʳ ʢʨʦʩʩʘ çʈʦʜʦʥʠʪ-2è ʧʦ 364 ʛʦʣʦʚʳ ʚ 

ʢʘʞʜʦʡ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ 

ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʥʘ ʦʩʥʦʚʝ ʧʰʝʥʠʮʳ, 

ʷʯʤʝʥʷ ʠ ʩʦʝʚʦʛʦ ʰʨʦʪʘ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʩ ʫʯʸʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ɺʅʀʊʀʇ [13]; ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ ï 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ï 

ʦʜʠʥ ʣʠʪʨ çʂʘʨʮʝʩʝʣʘè, ʘ ʪʨʝʪʴʷ ʦʧʳʪʥʘʷ 

ʛʨʫʧʧʘ ï 240 ʛʨʘʤʤ çʃʠʧʦʚʠʪʘʤ-ɹʝʪʘè ʠʟ 

ʨʘʩʯʸʪʘ ʥʘ ʪʦʥʥʫ ʢʦʤʙʠʢʦʨʤʘ. 

ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮʳ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ 

ʠ ʷʡʮʝʢʣʘʜʢʠ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʚ ʪʠʧʦʚʳʭ ʢʣʝʪʦʯʥʳʭ 

ʙʘʪʘʨʝʷʭ ʠ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʠʢʨʦʢʣʠʤʘʪʘ.  

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ 

ʫʯʠʪʳʚʘʣʘʩʴ ʧʫʪʝʤ ʧʦʜʩʯʸʪʘ ʯʠʩʣʘ ʧʘʚʰʠʭ 

ʛʦʣʦʚ. ʂʦʥʪʨʦʣʴ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ ʝʞʝʜʥʝʚʥʦʛʦ ʧʦʜʩʯʸʪʘ 

ʩʥʝʩʝʥʥʳʭ ʷʠʮ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʯʸʪʦʤ 

ʷʡʮʝʥʦʩʢʦʩʪʠ ʥʘ ʥʘʯʘʣʴʥʫʶ ʠ ʩʨʝʜʥʶʶ 

ʥʝʩʫʰʢʫ. ʄʘʩʩʫ ʷʠʮ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ 

ʚʟʚʝʰʠʚʘʥʠʷ ʥʘ ʪʝʭʥʦʭʠʤʠʯʝʩʢʠʭ ʚʝʩʘʭ 

(ʝʞʝʤʝʩʷʯʥʦ ʧʦ 100 ʰʪʫʢ) ʦʪ ʢʘʞʜʦʡ 
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ʛʨʫʧʧʳ ʢʫʨ-ʥʝʩʫʰʝʢ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ, ʘ ʪʘʢʞʝ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʙʝʣʢʘ ʧʦ 

ʫʨʦʚʥʶ ʩʦʜʝʨʞʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ 

ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʜʚʫʭ ʧʝʨʠʦʜʘʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ: ʧʝʨʚʳʡ ï ʚ 

ʚʦʟʨʘʩʪʝ ʥʝʩʫʰʝʢ 26 ʥʝʜʝʣʴ, ʚʪʦʨʦʡ ï 46 

ʥʝʜʝʣʴ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʢʘʟʘʪʝʣʠ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʷʠʮ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʷʡʮʝʥʦʩʢʦʩʪʠ ʢʫʨ-ʥʝʩʫʰʝʢ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ 

ʚʚʝʜʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʧʪʠʮʳ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 

çʂʘʨʮʝʩʝʣè ʠ çʃʠʧʦʚʠʪʘʤ ɹʝʪʘè. ɿʘ 

ʫʯʸʪʥʳʡ ʧʝʨʠʦʜ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʪʠʮʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʷʠʮ ʚʦ II ʠ III 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʦ 106301 ʠ 105742 

ʰʪʫʢ ʠʣʠ ʥʘ 9,12 ʠ 8,55 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ (ʊʘʙʣʠʮʘ 1). ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʷʡʮʝʢʣʘʜʢʠ ʧʪʠʮʳ ʚʦʟʨʦʩʣʘ ʩ 84,87 % ʜʦ 

89,47 % ʠ 90,24 %. 

 

ʊʘʙʣʠʮʘ 1 ï ʗʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ 

ɺʦʟʨʘʩʪ ʧʪʠʮʳ, ʜʥʝʡ 

ɺʘʣʦʚʦʡ ʩʙʦʨ  

ʷʠʮ, ʰʪʫʢ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʷʡʮʝʢʣʘʜʢʠ, % 

I ï ʂ II  ï ʆ III  ï ʆ I ï ʂ II  ï ʆ III  ï ʆ 

128-142 1419 1762 1761 26,18 32,40 32,37 

143-170 6599 7526 7147 65,75 74,72 70,72 

171-201 10143 10659 10463 92,16 96,11 94,20 

202-231 9884 10115 10162 96,81 98,00 98,44 

232-262 10280 10425 10431 98,13 98,00 98,38 

263-292 9462 10381 10073 97,41 97,80 98,50 

293-323 9657 10425 10584 91,13 95,50 97,90 

324-354 9280 10410 10428 88,14 95,36 97,32 

355-384 8312 9542 9545 85,35 93,86 95,10 

385-415 8681 9637 10058 84,24 88,82 94,91 

416-445 8181 9198 9025 82,72 87,76 88,53 

446-466 5518 6221 6065 80,50 84,93 85,83 

ʀʪʦʛʦ ʟʘ ʧʝʨʠʦʜ  97416 106301 105742 84,87 89,47 90,24 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʣʫʯʝʥʦ ʥʘ 

ʥʘʯʘʣʴʥʫʶ ʥʝʩʫʰʢʫ 267,63 ʰʪʫʢ ʷʠʮ, ʘ ʚ 

ʨʘʩʯʸʪʝ ʥʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ ï 287,36 

ʰʪʫʢ ʷʠʮ. ʇʦ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʷʡʮʝʥʦʩʢʦʩʪʠ ʢʫʨʳ, ʧʦʪʨʝʙʣʷʚʰʠʝ ʚ 

ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʚʠʪʘʤʠʥ-

ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʡ çʂʘʨʮʝʩʝʣè, ʧʨʝʚʟʦʰʣʠ 

ʘʥʘʣʦʛʦʚ ʠʟ ʢʦʥʪʨʦʣʷ ʥʘ 24,41 ʠ 16,37 

ʰʪʫʢ ʷʠʮ ʠʣʠ ʥʘ 9,12 ʠ 5,69 %, ʘ ʚ ʛʨʫʧʧʝ 

ʩ ʣʠʧʦʩʦʤʘʣʴʥʦʡ ʜʦʙʘʚʢʦʡ çʃʠʧʦʚʠʪʘʤ 

ɹʝʪʘè ï ʥʘ 22,87 ʠ 18,25 ʰʪʫʢ ʷʠʮ ʠʣʠ ʥʘ 

8,55 ʠ 6,35 %.  

ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʷʡʮʝʢʣʘʜʢʠ ʠ ʤʘʩʩʦʡ ʷʠʮ. 

ʗʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʜʘʞʝ ʧʨʠ 

ʦʜʠʥʘʢʦʚʦʡ ʷʡʮʝʢʣʘʜʢʝ ʢʫʨ-ʥʝʩʫʰʝʢ, 

ʚʩʝʛʜʘ ʙʫʜʝʪ ʚʳʰʝ ʫ ʪʦʡ ʧʪʠʮʳ, ʢʦʪʦʨʘʷ 

ʦʪʢʣʘʜʳʚʘʝʪ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʷʡʮʘ.  

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,001) ʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʷʠʮ (ʥʘ 1,25 ʠ 2,50 %) ʙʳʣʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʜʦʙʘʚʦʢ ʥʘ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʠʮ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʯʥʦʡ ʤʘʩʩʳ ʧʦ ʦʧʳʪʥʳʤ 

ʛʨʫʧʧʘʤ ʢʫʨ ʙʳʣʦ ʪʘʢʞʝ ʙʦʣʴʰʠʤ ʥʘ 

614,07 ʠ 658,88 ʢʛ, ʯʝʤ ʢʦʥʪʨʦʣʴʥʦʡ. 

ɹʦʣʴʰʠʤ ʝʸ ʚʳʭʦʜ ʙʳʣ ʠ ʚ ʨʘʩʯʸʪʝ ʥʘ 

ʥʘʯʘʣʴʥʫʶ ʠ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ ʫ ʢʫʨ, 

ʧʦʪʨʝʙʣʷʚʰʠʭ ʜʦʙʘʚʢʫ çʂʘʨʮʝʩʝʣè ʢ 

ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ï ʥʘ 1,69 ʠ 1,21 ʢʛ, ʘ 

çʃʠʧʦʚʠʪʘʤ ɹʝʪʘè ï ʥʘ 1,81 ʠ 1,55 ʢʛ.  

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʷʠʮ ʢʫʨ-ʥʝʩʫʰʝʢ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ, ʷʚʣʷʝʪʩʷ 

ʨʘʩʭʦʜ ʢʦʤʙʠʢʦʨʤʘ (ʈʠʩʫʥʦʢ 1). 

ʂʦʥʚʝʨʩʠʷ ʢʦʨʤʘ ʦʨʛʘʥʠʟʤʦʤ ʥʝʩʫʰʝʢ ʥʘ 

1 ʢʛ ʧʨʦʠʟʚʝʜʸʥʥʦʡ ʷʡʮʝʤʘʩʩʳ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʤ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ 
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ʵʬʬʝʢʪʠʚʥʦʡ ʥʘ 6,61 ʠ 8,26 %, ʘ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ 10 ʷʠʮ ï ʥʘ 4,83 ʠ 5,52 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʃʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʦʪʤʝʯʘʝʪʩʷ ʚ III ʛʨʫʧʧʝ ʧʪʠʮʳ, 

ʧʦʣʫʯʘʚʰʝʡ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ 240 ʛ/ʪ 

çʃʠʧʦʚʠʪʘʤ ɹʝʪʘè. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʚʝʨʩʠʷ ʢʦʨʤʘ ʢʫʨʘʤʠ-ʥʝʩʫʰʢʘʤʠ 

 

ʅʘʠʣʫʯʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ 

ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʛʜʝ 

ʧʪʠʮʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʢʦʨʤʫ 

ʧʦʪʨʝʙʣʷʣʘ ʚʠʪʘʤʠʥʥʳʡ ʢʦʤʧʣʝʢʩ 

çʂʘʨʮʝʩʝʣè ʠ çʃʠʧʦʚʠʪʘʤ ʙʝʪʘè ʠ 

ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 93,69 % ʠ 92,31 

%, ʯʪʦ ʚʳʰʝ ʥʘ 4,4 ʠ 3,02 % ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʩʦʭʨʘʥʥʦʩʪʴʶ ʠʭ ʘʥʘʣʦʛʦʚ ʠʟ ʢʦʥʪʨʦʣʷ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ 

ʠʥʢʫʙʘʮʠʠ ʜʣʷ ʢʨʫʧʥʳʭ ʷʠʮ ʪʨʝʙʫʝʪʩʷ 

ʤʝʥʴʰʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʙʦʛʨʝʚʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʷʡʮʘʤʠ ʩʨʝʜʥʝʡ ʤʘʩʩʳ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʢʦʨʝʥʠʝʤ ʨʦʩʪʘ 

ʵʤʙʨʠʦʥʦʚ ʢʨʫʧʥʳʭ ʷʠʮ ʩ 14-15 ʜʥʷ 

ʠʥʢʫʙʘʮʠʠ. ʐʠʨʦʢʠʡ ʨʘʟʙʨʦʩ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʷʠʮ ʫ ʥʝʩʫʰʝʢ ʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʷʠʮ 

ʧʦ ʤʘʩʩʝ ʧʝʨʝʜ ʠʥʢʫʙʘʮʠʝʡ. ʂʦʛʜʘ ʷʡʮʘ 

ʦʜʥʦʨʦʜʥʳʝ ʧʦ ʤʘʩʩʝ, ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 

ʠʥʢʫʙʘʮʠʠ, ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ ʵʤʙʨʠʦʥʘ 

ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʙʦʣʝʝ ʧʨʦʩʪ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʨʘʮʠʦʥʘʭ ʧʪʠʮʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çʂʘʨʮʝʩʝʣè 

ʠ çʃʠʧʦʚʠʪʘʤ ɹʝʪʘè ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʩʙʦʨʘ ʷʠʮ ʢʨʫʧʥʦʡ ʠʥʢʫʙʘʮʠʦʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʥʘ 3,11 ʠ 8,61 % ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ (ʈʠʩʫʥʦʢ 2). ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ 

ʩʨʝʜʥʝʡ ʠ ʤʝʣʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʥʘʦʙʦʨʦʪ, 

ʫʤʝʥʴʰʠʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1,03 ʠ 1,13 

ʨʘʟʘ ʚʦ II ʛʨʫʧʧʝ ʠ ʚ 1,08 ʠ 1,62 ʨʘʟʘ ʚ III 

ʛʨʫʧʧʝ.

  

 
ʈʠʩʫʥʦʢ 2 ï ʀʥʢʫʙʘʮʠʦʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʷʠʮ 
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ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʷʠʮ 

ʢʫʨ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʤʙʠʢʦʨʤ ʩ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʜʦʙʘʚʢʘʤʠ, 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʷʠʮ ʥʝʩʫʰʝʢ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ɸʥʘʣʠʟ ʤʘʩʩʳ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ 

ʷʡʮʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ 

ʙʝʣʢʘ ʚ ʷʡʮʘʭ ʢʫʨ-ʥʝʩʫʰʝʢ ʚ ʚʦʟʨʘʩʪʝ 26 

ʥʝʜʝʣʴ ʫʚʝʣʠʯʠʣʘʩʴ (ʈ<0,01) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ 

ʢʦʥʪʨʦʣʝ ʥʘ 0,61 ʠ 0,59 %, ʘ ʚ 44-ʥʝʜʝʣʠ ï 

ʥʘ 0,27 ʠ 0,26 % (ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʠʮ 

 

ʅʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʢʫʨ ʚ ʚʦʟʨʘʩʪʝ 

26 ʥʝʜʝʣʴ ʧʦ ʚʝʣʠʯʠʥʝ ʜʦʣʠ ʞʝʣʪʢʘ ʷʡʮʘ. 

ʆʜʥʘʢʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʧʪʠʮʳ 

ʨʘʟʥʠʮʘ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣʘ 0,62 % ʠ 

0,73 % (ʈ<0,05).  

ʉʢʦʨʣʫʧʘ ʷʠʮ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʠʭ ʦʪʙʦʨʝ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʘ ʪʘʢʞʝ ʦʥʘ ʩʣʫʞʠʪ 

ʟʘʱʠʪʥʳʤ ʙʘʨʴʝʨʦʤ ʚʦ ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʠ 

ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʵʤʙʨʠʦʥ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʦʣʩʪʘʷ 

ʩʢʦʨʣʫʧʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʩʥʠʞʝʥʠʝ 

ʚʳʚʦʜʠʤʦʩʪʠ ʷʠʮ ʟʘ ʩʯʸʪ ʥʘʨʫʰʝʥʠʷ 

ʛʘʟʦʦʙʤʝʥʘ ʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʦʢʣʝʚʘ 

ʮʳʧʣʝʥʢʘ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʪʦʣʱʠʥʘ 

ʩʢʦʨʣʫʧʳ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 9,36 ʠ 5,26 %; 

6,55 ʠ 6,84 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʥʦ 

ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (ʊʘʙʣʠʮʘ 2). ɺʚʠʜʫ 

ʵʪʦʛʦ, ʙʳʣʘ ʙʦʣʴʰʝʡ ʠ ʧʣʦʪʥʦʩʪʴ ʠʭ ʷʠʮ ʥʘ 

1,40 ʠ 1,21 %, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʣʦʪʥʦʩʪʠ 

ʷʠʮ ʢʫʨ-ʥʝʩʫʰʝʢ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʦʩʥʦʚʥʦʡ 

ʨʘʮʠʦʥ ï 1,11 ʠ 0,93 % (ʈ<0,001). 

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ 

ʇʦʢʘʟʘʪʝʣʴ I ï ʂ II  ï ʆ III  ï ʆ 

ʚʦʟʨʘʩʪ ʢʫʨ 26 ʥʝʜʝʣʴ 

ɺʳʩʦʪʘ ʙʝʣʢʘ, ʤʤ 7,106Ñ0,046 7,251Ñ0,012**  7,236Ñ0,023***  

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ, ʤʢʤ 0,342Ñ0,003 0,374Ñ0,004+ 0,360Ñ0,004**  

ʇʣʦʪʥʦʩʪʴ ʷʡʮʘ, ʛ/ʩʤ3 1,073Ñ0,001 1,088Ñ0,001+ 1,086Ñ0,001+ 

ɽʜʠʥʠʮʘ ʍɸʋ 85,10 85,20 85,30 

ʚʦʟʨʘʩʪ ʢʫʨ 44 ʥʝʜʝʣʠ 

ɺʳʩʦʪʘ ʙʝʣʢʘ, ʤʤ 7,176Ñ0,024 7,217Ñ0,016* 7,241Ñ0,018**  

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ, ʤʢʤ 0,351Ñ0,012 0,374Ñ0,004* 0,375Ñ0,005 

ʇʣʦʪʥʦʩʪʴ ʷʡʮʘ, ʛ/ʩʤ3 1,079Ñ0,001 1,091Ñ0,001+ 1,089Ñ0,001+ 

ɽʜʠʥʠʮʘ ʍɸʋ 84,00 84,10 84,10 

*ʈ<0,1; ***ʈ<0,05; **ʈ<0,01; + ʈ<0,001 
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ɺ ʧʨʘʢʪʠʢʝ ʠʥʢʫʙʘʮʠʠ ʚʳʯʠʩʣʝʥʠʝ 

ʟʥʘʯʝʥʠʷ ʝʜʠʥʠʮʳ ʍɸʋ, ʦʪʨʘʞʘʶʱʝʡ 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʧʣʦʪʥʦʛʦ ʙʝʣʢʘ 

(ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 65-87) ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʚʦʜʘ ʮʳʧʣʷʪ ʠ ʩʚʝʞʝʩʪʴʶ 

ʷʡʮʘ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʝʜʠʥʠʮʳ 

ʍɸʋ ʧʦ ʛʨʫʧʧʘʤ ʨʘʟʣʠʯʘʣʠʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ï 

85,20-85,30 ʠ 84,10 ʧʨʦʪʠʚ 85,10 ʠ 84,00 ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ), ʫʤʝʥʴʰʘʷʩʴ ʚ ʭʦʜʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʚʦʟʨʘʩʪʥʳʤ 

ʧʝʨʠʦʜʘʤ ʧʪʠʮʳ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʚʳʩʦʪʳ ʙʝʣʢʘ ʠʭ ʷʠʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

2,04 (ʈ<0,01) ʠ 1,83 %; 0,57 ʠ 0,91 %.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʚʝʜʝʥʠʝ ʢ 

ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʢʫʨ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʠʩʩʣʝʜʫʝʤʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʭ ʷʠʮ. 

ɼʣ̫ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ 

ʷʡʮʝʥʦʩʢʦʩʪʠ ʧʪʠʮʳ ʪʨʝʙʫʶʪʩʷ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʤʠʥʦʢʠʩʣʦʪ. ʅʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʩʦʜʝʨʞʠʤʦʤ 

ʢʫʨʠʥʦʛʦ ʷʡʮʘ ʙʳʣʠ ʚʦ II ʠ III  ʛʨʫʧʧʘʭ 

(ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʷʡʮʝ ʢʫʨ 

ɸʤʠʥʦʢʠʩʣʦʪʘ ɺʦʟʨʘʩʪ ʠ ʛʨʫʧʧʘ 

26 ʥʝʜʝʣʴ 44-ʥʝʜʝʣʠ 

I-K II -O III -O I-K II -O III -O 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʙʝʣʢʦʚʦʡ ʯʘʩʪʠ, ʛ/100 ʛ 

ʅʝʟʘʤʝʥʠʤʳʝ, ʚʩʝʛʦ  4,389 

Ñ0,030 

4,581 

Ñ0,027***  

4,592 

Ñ0,018***  

4,369 

Ñ0,013 

4,580 

Ñ0,012***  

4,528 

Ñ0,027** 

ɺ ʪʦʤ ʯʠʩʣʝ ʣʠʟʠʥ 0,611 

Ñ0,006 

0,621 

Ñ0,006 

0,629 

Ñ0,005* 

0,608 

Ñ0,007 

0,615 

Ñ0,008 

0,633 

Ñ0,007* 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʞʝʣʪʢʝ, ʛ/100 ʛ 

ʅʝʟʘʤʝʥʠʤʳʝ, ʚʩʝʛʦ  5,852 

Ñ0,020 

6,002 

Ñ0,016***  

5,983 

Ñ0,021**  

5,752 

Ñ0,022 

5,946 

Ñ0,018***  

5,921 

Ñ0,017***  

ɺ ʪʦʤ ʯʠʩʣʝ ʣʠʟʠʥ 1,069 

Ñ0,007 

1,094 

Ñ0,005* 

1,084 

Ñ0,007 

1,061 

Ñ0,011 

1,071 

Ñ0,008 

1,078 

Ñ0,004 

*ʈ<0,05; **ʈ<0,01; ***ʈ<0,01 

 

ɺ 26- ʠ 44-ʥʝʜʝʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʢʫʨ-

ʥʝʩʫʰʝʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʙʝʣʢʦʚʦʡ 

ʯʘʩʪʠ ʷʡʮʘ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

4,581é4,592 ʛ /100 ʛ ʠ 4,580é4,528 ʛ/100 

ʛ ʧʨʦʪʠʚ 4,389 ʛ/100 ʛ ʠ 4,329 ʛ/100 ʛ ʚ 

ʢʦʥʪʨʦʣʝ, ʯʪʦ ʥʘ 4,37é4,62 ʠ 4,83é3,64 

% ʙʦʣʴʰʝ. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʦʷʚʣʷʝʪʩʷ 

ʠ ʚ ʞʝʣʪʢʝ ʷʠʮ.  

ɺ ʟʝʨʥʦʚʳʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ 

ʨʘʮʠʦʥʘ ʧʪʠʮʳ, ʣʠʤʠʪʠʨʫʶʱʝʡ 

ʘʤʠʥʦʢʠʩʣʦʪʦʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ 

ʣʠʟʠʥ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʣʠʟʠʥʘ ʚ 

ʢʦʤʙʠʢʦʨʤʝ ʩʥʠʞʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʟʦʪʘ ʢʦʨʤʘ, ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʢʨʦʚʠ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʨʦʩʪ ʮʳʧʣʷʪ ʠ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʩʣʝʜʫʶʱʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʟʨʦʩʣʦʡ ʧʪʠʮʳ.  

ɺ ʛʨʫʧʧʘʭ ʢʫʨ-ʥʝʩʫʰʝʢ ʩ 

ʧʦʜʢʦʨʤʢʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʜʦʙʘʚʢʘʤʠ 

ʩʦʜʝʨʞʘʥʠʝ ʣʠʟʠʥʘ ʚ ʙʝʣʢʝ ʠ ʞʝʣʪʢʝ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ ʧʨʝʚʳʩʠʣʦ 

ʧʦʢʘʟʘʪʝʣʴ ʦʩʦʙʝʡ ʠʟ ʢʦʥʪʨʦʣʷ ʥʘ 1,01-1,04 

%, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʠʭ ʦʨʛʘʥʠʟʤ ʙʝʣʢʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠʟ ʢʦʤʙʠʢʦʨʤʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʠʱʝʚʘʨʝʥʠʷ, ʠ ʥʝʩʦʤʥʝʥʥʦ, ʧʦʚʣʠʷʣʦ ʠ ʥʘ 

ʜʦʩʪʫʧʥʦʩʪʴ ʣʠʟʠʥʘ ʢ ʚʩʘʩʳʚʘʥʠʶ. ʕʪʦʪ 

ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ 

ʚ ʢʨʦʚʠ ʦʧʳʪʥʦʡ ʧʪʠʮʳ (102,57é89,74 ʛ/ʣ, 

ʧʨʦʪʠʚ 78,58 ʛ/ʣ ʚ ʢʦʥʪʨʦʣʝ), ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʠʭ ʧʝʯʝʥʠ ʩ 20,34 % ʜʦ 

21,26 ʠ 21,36 %.  

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʢʦʤʧʦʟʠʪʥʳʝ ʜʦʙʘʚʢʠ çʂʘʨʮʝʩʝʣè ʠ 

çʃʠʧʦʚʠʪʘʤ ɹʝʪʘè ʚ ʢʦʤʙʠʢʦʨʤʘʭ 

ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠ 

ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ ʧʣʝʤʝʥʥʳʭ ʢʫʨ-
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ʥʝʩʫʰʝʢ, ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʠ ʚʘʣʦʚʦʛʦ 

ʩʙʦʨʘ ʷʠʮ, ʠʭ ʢʘʪʝʛʦʨʠʡ, ʫʣʫʯʰʝʥʠʷ 
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ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ. ʃʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʦʪʤʝʯʘʝʪʩʷ ʚ III ʛʨʫʧʧʝ ʧʪʠʮʳ, 

ʧʦʣʫʯʘʚʰʝʡ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ 240 ʛ/ʪ 

çʃʠʧʦʚʠʪʘʤ ɹʝʪʘè. 
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ʈʝʟʶʤʝ 

 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʢʫʨʘʭ-ʥʝʩʫʰʢʘʭ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʢʨʦʩʩʘ 

çʈʦʜʦʥʠʪ-2è ʚʳʷʩʥʝʥʦ ʚʣʠʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʭ ʨʘʮʠʦʥʘʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦ-ʚʠʪʘʤʠʥʥʳʭ 

ʜʦʙʘʚʦʢ (ʂʘʨʮʝʩʩʝʣ ï ɓ-ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥʳ ɽ, ʉ ʠ ʩʝʣʝʥ) ʠ (ʃʠʧʦʚʠʪʘʤ ɹʝʪʘ - ɓ-ʢʘʨʦʪʠʥ, 

ʚʠʪʘʤʠʥʳ ɽ ʠ ʉ) ʥʘ ʫʨʦʚʝʥʴ ʠʭ ʷʡʮʝʢʣʘʜʢʠ ʠ ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʷʠʮ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʙʦʣʴʰʠʡ ʚʘʣʦʚʳʡ ʩʙʦʨ 

ʷʠʮ, ʫʚʝʣʠʯʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʷʡʮʝʢʣʘʜʢʠ ʩ 84,87% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 89,47 ʠ 90,24% ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʧʦʚʳʩʠʪʴ ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʷʠʮ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦ ʫʢʘʟʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʢʫʨ ʚʠʪʘʤʠʥʥʦʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʜʦʙʘʚʢʠ ʃʠʧʦʚʠʪʘʤ ɹʝʪʘ. 

 

EFFECTIVENESS OF ANTIOXIDANT SUPPLEMENTS AS PART OF THE DIET OF LAYING 

HENS OF THE PARENT FLOCK 

 

Pykhtina L.A., Isaichev V.A., Desyatov O.A., Gulyaeva L.Yu., Semyonova Yu.V., Savina E.V. 

Summary 

 

In experimental studies on laying hens of the parental flock of the "Rhodonit-2" cross, the 

influence of the use of antioxidant-vitamin supplements in their diets (Kartsesel - ɓ-carotene, 

vitamins E, C and selenium) and (Lipovitam Beta - ɓ-carotene, vitamins E and C) their level of lay 

and hatching category of eggs. It has been established that the use of complex additives makes it 

possible to ensure the highest gross collection of eggs, increase the intensity of oviposition from 

84.87 % in the control to 89.47 and 90.24 % in the experimental groups, and increase the incubation 

category of eggs. These changes are most pronounced when using the vitamin antioxidant additive 

Lipovitam Beta in the feed for chickens. 
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1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  
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ʈʘʟʚʠʪʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ï ʵʪʦ 

ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʞʠʟʥʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʥʘʩʝʣʝʥʠʷ. ɺ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ ʧʦʪʨʝʙʣʝʥʠʝ ʤʷʩʘ ʠ 

ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 95-110 ʢʛ, ʤʦʣʦʢʘ ï 

280-370 ʢʛ, ʨʳʙʳ ʠ ʨʳʙʦʧʨʦʜʫʢʪʦʚ 22-64 

ʢʛ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʛʦʜʦʚʦʡ ʥʦʨʤʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 70-75 ʢʛ, 320-

340 ʢʛ, 18-22 ʢʛ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʦʙʳʯʥʦ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʚʠʥʠʥʳ ʚ ʤʷʩʥʦʤ ʙʘʣʘʥʩʝ 

ʩʦʩʪʘʚʣʷʣ 33-34 %, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ 

ʚʳʨʦʩ ʜʦ 38 % [2, 3].  

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ʅʠʜʝʨʣʘʥʜʘʭ ʩ 

1995 ʛʦʜʘ ʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʳʷʚʣʝʥʠʷ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʫ ʩʚʠʥʦʤʘʪʦʢ, ʥʘʯʘʣʘ 

ʚʥʝʜʨʷʪʴʩʷ ʚ ʆʆʆ çʂʘʤʩʢʠʡ ɹʝʢʦʥè 

ʧʨʠʤʝʨʥʦ ʩ ʩʝʨʝʜʠʥʳ 2020 ʛʦʜʘ. ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʩʪʨʫʩʘ ʫ ʩʚʠʥʦʤʘʪʦʢ 

ʩʦʩʪʘʚʣʷʝʪ 60 ʯʘʩʦʚ ʧʨʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪ 30 ʜʦ 140 ʯʘʩʦʚ. 

ʆʚʫʣʷʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 

36 ʯʘʩʦʚ, ʪʦ ʝʩʪʴ ʚ ʢʦʥʮʝ ʚʪʦʨʦʡ ʪʨʝʪʠ 

ʵʩʪʨʫʩʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ ʛʥʝʟʜʘ, ʩʚʠʥʦʤʘʪʢʫ ʥʫʞʥʦ 

ʦʩʝʤʝʥʠʪʴ ʚ ʧʝʨʠʦʜ ʩ 24 ʯʘʩʦʚ ʜʦ ʥʘʯʘʣʘ ʠ 

ʥʝ ʧʦʟʜʥʝʝ 4 ʯʘʩʦʚ ʧʦʩʣʝ ʦʚʫʣʷʮʠʠ. ɼʘʞʝ 

ʝʩʣʠ ʪʦʯʥʦ ʠʟʚʝʩʪʥʦ ʚʨʝʤʷ ʥʘʯʘʣʘ ʵʩʪʨʫʩʘ, 

ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʦʚʫʣʷʮʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʦ. ʉʠʩʪʝʤʘ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ ʩʚʠʥʦʤʘʪʦʢ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ 

ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʜʦʙʨʘʪʴ ʚʨʝʤʷ ʜʣʷ 

ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʩʝʤʝʥʝʥʠʝ ʩʚʠʥʦʤʘʪʢʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ 

ʧʝʨʝʜ ʦʚʫʣʷʮʠʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦ 80 

% ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʡʮʝʢʣʝʪʦʢ. ʇʨʠ ʵʪʦʤ, 

ʯʝʤ ʚʳʰʝ ʧʨʦʮʝʥʪ ʩʚʠʥʦʤʘʪʦʢ, 

ʦʩʝʤʝʥʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ 16 ʯʘʩʦʚ ʜʦ 

ʦʚʫʣʷʮʠʠ, ʪʝʤ ʣʫʯʰʝ ʨʝʟʫʣʴʪʘʪ. ɼʣʷ 

ʦʮʝʥʢʠ ʩʚʠʥʦʤʘʪʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʨʷʢʠ-

ʧʨʦʙʥʠʢʠ. ʂ ʦʩʝʤʝʥʝʥʠʶ ʜʦʧʫʩʢʘʶʪʩʷ 

ʩʚʠʥʦʤʘʪʢʠ ʩ ʦʮʝʥʢʦʡ 6, 8 ʠ 10 ʙʘʣʣʦʚ 

(ʈʠʩʫʥʦʢ 1) [6]. 

ʇʦʤʝʩʥʳʝ ʩʚʠʥʦʤʘʪʢʠ TN70 

ʚʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʚ 

2015 ʛʦʜʫ. ʉ ʪʝʭ ʧʦʨ ʢʦʤʧʘʥʠʷ Topigs 

Norsvin ʝʞʝʛʦʜʥʦ ʧʨʦʜʘʝʪ ʩʚʳʰʝ 2 

ʤʠʣʣʠʦʥʦʚ ʩʚʠʥʦʢ TN70 ʚ ʙʦʣʝʝ, ʯʝʤ 40 

ʩʪʨʘʥ ʤʠʨʘ. ʂʨʫʧʥʳʡ ʨʦʩʩʠʡʩʢʠʡ 

ʘʛʨʦʭʦʣʜʠʥʛ, ʠʤʝʶʱʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩʦ 

ʩʚʠʥʦʤʘʪʢʘʤʠ ʛʝʥʝʪʠʢʠ Topigs Norsvin, 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʩ ʤʦʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʤʝʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ TN70 ʠʤ ʫʜʘʣʦʩʴ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʤʝʥʠʪʝʣʝʡ 

ʤʦʣʦʢʘ ʠ ʩʚʠʥʦʤʘʪʦʢ-ʢʦʨʤʠʣʠʮ. ʂʣʠʝʥʪʳ 

ʚ ʉʢʘʥʜʠʥʘʚʠʠ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʤʦʣʦʯʥʦʩʪʴ TN70, ʘ 

ʪʘʢʞʝ ʦʪʣʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ 

ʧʨʠ ʥʘʣʠʯʠʠ 7-8 ʧʘʨ ʩʦʩʢʦʚ [4]. 
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ʈʠʩʫʥʦʢ 1 ï ʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠ ̫ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʫ ʩʚʠʥʦʤʘʪʦʢ 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʨʘʩʣʠ ʩʚʠʥʦʚʦʜʩʪʚʘ 

ʦʪ ʧʦʩʪʘʚʢʠ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, 

ʤʝʜʠʢʘʤʝʥʪʦʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠʟ 

ɽʚʨʦʧʳ ʩʪʘʚʠʪ ʧʝʨʝʜ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʥʘʫʢʦʡ ʩʝʨʴʝʟʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʧʦʩʪʨʦʝʥʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʤʝʩʝʡ ʊN70 ʚ 

ʢʘʯʝʩʪʚʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʬʠʥʘʣʴʥʳʭ ʛʠʙʨʠʜʦʚ ʚ ʆʆʆ 

çʂʘʤʩʢʠʡ ɹʝʢʦʥè ʧʨʦʜʦʣʞʘʝʪʩʷ ʫʞʝ ʙʦʣʝʝ 

5 ʣʝʪ, ʥʦ ʠʟʫʯʝʥʠʝ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ɺ ʩʚʷʟʠ 

ʩ ʯʝʤ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ, 

ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʮʝʥʢʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʩʚʠʥʦʤʘʪʦʢ ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʥʘʭʦʞʜʝʥʠʝ 

ʩʧʦʩʦʙʦʚ ʠʭ ʧʦʚʳʰʝʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʦʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʆʆʆ çʂʘʤʩʢʠʡ 

ʙʝʢʦʥè ʊʫʢʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʩ ʥʦʷʙʨʷ 2022 ʧʦ ʷʥʚʘʨʴ 2024 

ʛʦʜʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʫ ʧʦʤʝʩʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ ʊN70 (ʢʨʫʧʥʘʷ ʙʝʣʘʷ ʭ 

ʣʘʥʜʨʘʩ) ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʩ ʭʨʷʢʘʤʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʧʦʨʦʜʳ ʜʶʨʦʢ ʢʦʤʧʘʥʠʠ Topigs Norsvin, 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʞʠʚʦʪʥʳʝ ʦʜʠʥʘʢʦʚʦʡ 

ʞʠʚʦʡ ʤʘʩʩʳ, ʚʦʟʨʘʩʪʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʥʦ ʨʘʟʥʳʭ ʣʠʥʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʦʚ 

ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʪʘ: ʬʦʨʤʳ 1-ʩʚ 

çʂʘʨʪʦʯʢʘ ʧʣʝʤʝʥʥʦʛʦ ʭʨʷʢʘè, ʬʦʨʤʳ 2-ʩʚ 

çʂʘʨʪʦʯʢʘ ʧʣʝʤʝʥʥʦʡ ʩʚʠʥʦʤʘʪʢʠè 

ʫʩʪʘʥʦʚʠʣʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʧʣʝʤʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʦʮʝʥʢʫ ʵʢʩʪʝʨʴʝʨʘ ʠ 

ʢʦʥʩʪʠʪʫʮʠʠ ʭʨʷʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ 

ʩʚʠʥʦʤʘʪʦʢ. 

ɺʩʝ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʦʤʝʱʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʥʦʨʤʝ ʠ ʨʝʛʫʣʠʨʦʚʘʣʠʩʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ.  

ʍʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʚʠʥʦʤʘʪʦʢ, 

ʠʟʫʯʘʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ:  

- ʪʦʣʱʠʥʘ ʰʧʠʢʘ ʦʮʝʥʠʚʘʣʘʩʴ ʜʦ 

ʦʧʦʨʦʩʘ, ʚ ʢʦʥʮʝ ʦʪʲʝʤʘ ʧʦʨʦʩʷʪ ʚ 24-30 

ʜʥʝʡ ʚ ʦʙʣʘʩʪʠ 6-7 ʛʨʫʜʥʦʛʦ ʧʦʟʚʦʥʢʘ;  

- ʤʥʦʛʦʧʣʦʜʠʝ, ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʤʦʤʝʥʪ ʦʧʦʨʦʩʘ, ʫʯʠʪʳʚʘʣʠ ʥʘʣʠʯʠʝ 

ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ, ʟʘʜʘʚʣʝʥʥʳʭ 

ʩʚʠʥʦʤʘʪʢʦʡ ʠ ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʧʦʨʦʩʷʪ;  

- ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ 

ʦʧʨʝʜʝʣʷʣʠ ʢ 24-30 ʜʥʶ ʦʪʲʝʤʘ ʩ ʫʯʝʪʦʤ 

ʧʦʜʩʘʞʝʥʥʳʭ ʧʦʨʦʩʷʪ; 

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʧʦʨʦʩʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚ ʜʥʷʭ; 

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʩʦʩʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚ ʜʥʷʭ; 
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- ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʦʚʦʡ ʦʭʦʪʳ 

ʫ ʩʚʠʥʦʤʘʪʦʢ ʧʦʩʣʝ ʦʪʲʝʤʘ;  

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ 

ʨʝʧʨʦʜʫʢʮʠʠ (ʯʠʩʣʦ ʜʥʝʡ ʦʪ ʦʧʦʨʦʩʘ ʜʦ 

ʩʣʝʜʫʶʱʝʛʦ ʦʧʦʨʦʩʘ); 

- ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʚʠʥʦʤʘʪʦʢ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ 

ʨʝʧʨʦʜʫʢʮʠʠ ʢ ʯʠʩʣʫ ʜʥʝʡ ʚ ʛʦʜʫ;  

- ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʭʦʣʦʩʪʳʭ 

ʩʚʠʥʦʤʘʪʦʢ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʠ ʠʭ 

ʚʣʠʷʥʠʷ ʥʘ ʤʥʦʛʦʧʣʦʜʠʝ.  

ɻʨʫʧʧʠʨʦʚʢʫ ʞʠʚʦʪʥʳʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʨʠʥʮʠʧʫ MÑ1ů. ɼʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʩʪʘʥʜʘʨʪʥʦʡ 

ʧʨʦʛʨʘʤʤʳ Microsoft Excelï2016 ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʧʦʤʝʩʝʡ 

ʊN70 ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʨʦʞʜʘʝʤʦʩʪʠ ʞʠʚʳʭ ʧʦʨʦʩʷʪ ʥʘ 13,7% ʢ 

ʪʨʝʪʴʝʤʫ ʠ 4,4 % ʢʦ ʚʪʦʨʦʤʫ ʦʧʦʨʦʩʫ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʠʥʦʤʘʪʦʢ, ʦʮʝʥʝʥʥʳʭ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ 

ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʠ ʙʦʣʝʝ ʦʧʦʨʦʩʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ɺʦʟʨʘʩʪ ʩʚʠʥʦʤʘʪʦʢ  

1 ʦʧʦʨʦʩ,  

n=40 

2 ʦʧʦʨʦʩʘ, 

n=40 

3 ʦʧʦʨʦʩʘ ʠ 

ʙʦʣʝʝ, n=40 

MÑm MÑm MÑm 

ʄʥʦʛʦʧʣʦʜʠʝ, ʛʦʣʦʚ 14,58Ñ0,37 15,22Ñ0,41 16,58Ñ0,25 

ʄʝʨʪʚʦʨʦʞʜʝʥʥʳʝ, ʛʦʣʦʚ 1,55Ñ0,20 1,73Ñ0,43 3,97Ñ0,64 

ʄʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ, ʛʦʣʦʚ 1,88Ñ0,32 1,40Ñ0,23 1,64Ñ0,15 

ʇʦʜʩʘʞʝʥʥʳʝ ʧʦʨʦʩʷʪʘ, ʛʦʣʦʚ 3,37Ñ0,40 4,88Ñ0,72 4,58Ñ0,76 

ʆʪʩʘʞʝʥʥʳʝ ʧʦʨʦʩʷʪʘ, ʛʦʣʦʚ 2,57Ñ0,23 2,91Ñ0,50 3,88Ñ0,24 

ʉʦʭʨʘʥʥʦʩʪʴ, ʛʦʣʦʚ 13,82Ñ0,16 13,15Ñ0,28 13,17Ñ0,21 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤ 

ʧʦʟʚʦʥʢʘʤʠ ʜʦ ʦʧʦʨʦʩʘ, ʤʤ 
16,47Ñ0,20 16,27Ñ0,24 16,63Ñ0,16 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʥʘʜ 6-7 ʛʨʫʜʥʳʤ 

ʧʦʟʚʦʥʢʘʤʠ, ʚ ʢʦʥʮʝ ʧʦʜʩʦʩʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʤʤ 

13,23Ñ0,22 13,67Ñ0,33 14,01Ñ0,18 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʧʦʨʦʩʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʜʥʝʡ 
115,36Ñ0,10 115,20Ñ0,09 115,54Ñ0,34 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʜʩʦʩʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʜʥʝʡ 
27,25Ñ0,40 27,09Ñ0,41 27,12Ñ0,25 

ɺʨʝʤʷ ʧʨʠʭʦʜʘ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ ʧʦʩʣʝ ʦʪʲʝʤʘ, ʜʥʝʡ 
- 5,95Ñ0,64 6,31Ñ0,47 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ 

ʨʝʧʨʦʜʫʢʮʠʠ, ʜʥʝʡ 
- 148,24 148,97 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʚʠʥʦʤʘʪʦʢ ʚ ʪʝʯʝʥʠʠ ʛʦʜʘ, ʦʧʨʦʩʦʚ 
- 2,46 2,45 

 

ʆʜʥʘʢʦ, ʫʚʝʣʠʯʝʥʠʝ ʤʥʦʛʦʧʣʦʜʠʷ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦʨʦʩʷʪ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʥʠʞʝʥʠʝ ʠʭ ʩʦʭʨʘʥʥʦʩʪʠ 

ʢ ʦʪʲʝʤʫ ʥʘ 4,9 ʠ 5,1 %; ʨʦʩʪ ʯʠʩʣʘ 

ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʚ 2,6 ʠ 1,1 ʨʘʟʘ; 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʩʘʞʝʥʥʳʭ 

ʧʦʨʦʩʷʪ ʥʘ 35,9 ʠ     44,8 %. ʇʨʠ 

ʧʦʚʳʰʝʥʠʠ ʨʦʞʜʘʝʤʦʩʪʠ ʞʠʚʳʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʪʩʘʞʝʥʥʳʭ 

ʧʦʨʦʩʷʪ ʢ ʤʘʪʢʘʤ ʢʦʨʤʠʣʠʮʘʤ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʧʦʨʦʩʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʚʠʥʦʤʘʪʢʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ, ʝʩʣʠ ʝʝ 

ʦʮʝʥʢʘ 3,5 ʙʘʣʣʘ, ʪʦ ʝʩʪʴ, ʢʦʛʜʘ ʙʝʜʨʘ ʠ 

ʩʢʝʣʝʪ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ, ʘ ʬʦʨʤʘ ʪʝʣʘ 

ʦʢʨʫʛʣʘʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʝ 
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ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥʳ ʰʧʠʢʘ: 18 ʤʤ ʧʨʠ 

ʦʧʦʨʦʩʝ ʠ 14 ʤʤ ʧʨʠ ʦʪʲʸʤʝ. ɺʦ ʚʨʝʤʷ 

ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦʧʫʩʢʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʰʧʠʢʘ ʤʘʢʩʠʤʫʤ ʥʘ 

5 ʤʤ ʠ ʤʠʥʠʤʫʤ ʥʘ 3 ʤʤ [1, 5].  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʦʣʱʠʥʘ 

ʰʧʠʢʘ ʜʦ ʦʧʨʦʩʘ ʫ ʩʫʧʦʨʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ 

ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 0,16 ʤʤ, ʘ ʢ 

ʢʦʥʮʫ ʦʪʲʝʤʘ ʥʘ 0,78 ʤʤ. ʉʦʛʣʘʩʥʦ 

ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠʭ ʩʦʩʪʦʷʥʠʝ ʜʦ ʦʧʦʨʦʩʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 3 ʙʘʣʣʘʤ ʠ ʙʳʣʦ 

ʥʦʨʤʘʣʴʥʳʤ, ʘ ʢ ʦʪʲʝʤʫ ʥʘʙʣʶʜʘʣʩʷ 

ʣʸʛʢʠʡ ʥʝʜʦʩʪʘʪʦʢ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ ʦʮʝʥʢʝ 

2,5 ʙʘʣʣʘ. ʇʦʪʝʨʷ ʪʦʣʱʠʥʳ ʭʨʝʙʪʦʚʦʛʦ 

ʩʘʣʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 3 ʤʤ ʚʦ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʘʭ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʠʥʦʤʘʪʦʢ, 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʠ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʨʝʧʨʦʜʫʢʮʠʠ. ɺ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟ-ʟʘ ʫʜʣʠʥʝʥʠʷ 

ʩʨʦʢʦʚ ʩʫʧʦʨʦʩʥʦʩʪʠ ʩʚʠʥʦʤʘʪʦʢ, ʚʨʝʤʝʥʠ 

ʧʦʚʪʦʨʥʦʛʦ ʧʨʠʭʦʜʘ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ ʧʦʩʣʝ ʦʪʲʝʤʘ, ʩ ʚʦʟʨʘʩʪʦʤ ʦʥ 

ʫʚʝʣʠʯʠʣʩʷ ʩ 148,24 ʜʦ 148,97 ʜʥʝʡ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʚ ʪʝʯʝʥʠʠ ʛʦʜʘ 

ʩ 2,46 ʜʦ 2,45 ʦʧʦʨʦʩʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʨʘʩʭʦʜʦʚ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ. 

ɺ ʆʆʆ çʂʘʤʩʢʠʡ ɹʝʢʦʥè ʚʦ ʚʨʝʤʷ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʩʚʠʥʦʤʘʪʦʢ ʦʮʝʥʠʚʘʶʪ ʜʦ 9 

ʨʘʟ ʩ ʤʦʤʝʥʪʘ ʚʳʷʚʣʝʥʠʷ ʵʩʪʨʫʩʘ ʫ 

ʞʠʚʦʪʥʳʭ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʚʠʥʦʤʘʪʦʢ 

ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʩ ʚʦʟʨʘʩʪʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʩʚʠʥʦʤʘʪʦʢ 

ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʩ ʚʦʟʨʘʩʪʦʤ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ 

ʥʦʩʠʣʠ ʥʘʨʘʩʪʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʩ 1-ʦʡ ʧʦ 3-

ʶ ʦʮʝʥʢʫ, ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʠʩʴ ʫ 

ʧʝʨʚʦʦʧʦʨʦʩʦʢ ʩ 6,44 ʜʦ 7,32 ʙʘʣʣʦʚ, 

ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʛʦ ʦʧʦʨʦʩʘ ʩ 5,03 ʜʦ 7,51 

ʙʘʣʣʦʚ, ʪʨʝʪʴʝʛʦ ʠ ʙʦʣʝʝ ʦʧʦʨʦʩʦʚ ʩ 5,18 

ʜʦ 8,12 ʙʘʣʣʦʚ.  

ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʫʧʠʪʘʥʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ ʤʦʞʝʪ ʥʦʩʠʪʴ ʥʝ 

ʦʜʠʥʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʦʪ ʧʝʨʚʦʛʦ ʦʧʦʨʦʩʘ ʢ 

ʜʝʚʷʪʦʤʫ (ʈʠʩʫʥʦʢ 3). 

ʉʚʠʥʦʤʘʪʢʠ 4 ʦʧʦʨʦʩʘ ʠʤʝʣʠ 

ʭʦʨʦʰʝʝ ʩʦʩʪʦʷʥʠʝ ʫʧʠʪʘʥʥʦʩʪʠ ʜʦ 

ʦʧʦʨʦʩʘ - 3,5 ʙʘʣʣʘ ʠʣʠ ʪʦʣʱʠʥʘ ʰʧʠʢʘ 

ʩʦʩʪʘʚʣʷʣʘ 17,18 ʤʤ ʥʘʜ 6-7 ʛʨʫʜʥʳʤ 

ʧʦʟʚʦʥʢʦʤ, ʢ ʢʦʥʮʫ ʦʪʲʝʤʘ ʦʥʘ ʙʳʣʘ 3 

ʙʘʣʣʘ ʧʨʠ ʪʦʣʱʠʥʝ ʰʧʠʢʘ 14,12 ʤʤ, ʯʪʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʚʠʥʦʤʘʪʦʢ ʜʨʫʛʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ. ʉʘʤʳʤ ʥʠʟʢʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʫʧʠʪʘʥʥʦʩʪʠ ʦʙʣʘʜʘʣʠ 

ʞʠʚʦʪʥʳʝ ʩ 9-ʶ ʦʧʦʨʦʩʘʤʠ, ʪʘʢ ʢʘʢ ʜʦ 

ʦʧʦʨʦʩʘ ʫ ʥʠʭ ʪʦʣʱʠʥʘ ʰʧʠʢʘ ʩʦʩʪʘʚʣʷʣʘ 
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14,33 ʤʤ ʥʘʜ 6-7 ʛʨʫʜʥʳʤ ʧʦʟʚʦʥʢʦʤ, ʘ ʢ 

ʢʦʥʮʫ ʦʪʲʝʤʘ 12,67 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʣʝʛʢʦʤʫ ï 2,5 ʙʘʣʣʘ ʠ ʫʤʝʨʝʥʥʦʤʫ 

ʥʝʜʦʩʪʘʪʢʫ ʤʘʩʩʳ ʪʝʣʘ ï 2 ʙʘʣʣʘ. 

ʉ ʚʦʟʨʘʩʪʦʤ ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʜʝʚʷʪʦʛʦ 

ʦʧʦʨʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʤʥʦʛʦʧʣʦʜʠʷ ʦʪ 14,58 ʜʦ 14,75 ʛʦʣʦʚ 

(ʈʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʫʧʠʪʘʥʥʦʩʪʠ ʩʚʠʥʦʤʘʪʦʢ ʩ ʚʦʟʨʘʩʪʦʤ ʚ 

ʪʝʯʝʥʠʝ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʚʠʥʦʤʘʪʦʢ ʩ ʚʦʟʨʘʩʪʦʤ 

 

ʆʪ ʧʝʨʚʦʛʦ ʢ ʪʨʝʪʴʝʤʫ ʦʧʨʦʩʫ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 1 ʧʦʨʦʩʝʥʢʘ ʩ 

ʢʘʞʜʳʤ ʦʧʦʨʦʩʦʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 16,14 

ʛʦʣʦʚ, ʜʦ 6-ʛʦ ʦʧʦʨʦʩʘ ʤʥʦʛʦʧʣʦʜʠʝ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ, ʥʘ 6 ʦʧʦʨʦʩʝ ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ 1 ʛʦʣʦʚʫ ʠ ʨʘʚʥʦ 17,52 

ʛʦʣʦʚʳ, ʘ ʟʘʪʝʤ ʚ ʜʘʣʴʥʝʡʰʠʭ ʮʠʢʣʘʭ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʜʦ 14,75 ʛʦʣʦʚ ʢ 9-

ʤʫ ʦʧʦʨʦʩʫ. ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ 

ʦʪ ʧʝʨʚʦʛʦ ʢ ʪʨʝʪʴʝʤʫ ʦʧʦʨʦʩʫ ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 13,82 ʛʦʣʦʚ ʜʦ 14,05 ʛʦʣʦʚ, ʘ ʟʘʪʝʤ 

ʩʥʠʞʘʝʪʩʷ ʦʪ 4-ʛʦ ʜʦ 9-ʛʦ ʦʧʦʨʦʩʘ ʩ 12,86 

ʜʦ 10,67 ʛʦʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʚʠʥʦʤʘʪʦʢ TN70 ʠʤʝʣʠ 8 ʧʘʨ ʩʦʩʢʦʚ, 

ʤʥʦʛʦʧʣʦʜʠʝ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 14 ʜʦ 18 ʛʦʣʦʚ, 

ʩʦʭʨʘʥʥʦʩʪʴ ʢ ʢʦʥʮʫ ʦʪʲʝʤʘ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 

11 ʜʦ 14 ʛʦʣʦʚ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 
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ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʚʠʥʦʤʘʪʦʢ 

ʚ ʆʆʆ çʂʘʤʩʢʠʡ ɹʝʢʦʥè ʨʝʢʦʤʝʥʜʫʝʤ 

ʜʦʚʝʩʪʠ ʪʦʣʱʠʥʫ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʢ 

ʦʧʦʨʦʩʫ ʜʦ 18 ʤʤ, ʩʦʛʣʘʩʥʦ 

ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʥʦʨʤʘʤ [1], ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʨʝʟʝʨʚʳ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ 

ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʳʢʘʨʤʣʠʚʘʥʠʷ16-ʪʠ 

ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ. 
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TN70 ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺʆɿʈɸʉʊɸ 

 

ʈʘʭʤʘʪʦʚ ʃ.ɸ., ʉʫʣʝʡʤʘʥʦʚ ɸ.ʄ., ʉʫʰʝʥʮʦʚʘ ʄ.ɸ., ɹʘʨʘʥʦʚ ɺ.ɸ., ɸʩʨʫʪʜʠʥʦʚʘ ʈ.ɸ., 

ʄʫʣʣʘʭʤʝʪʦʚ ʈ.ʈ., ɻʠʣʝʤʭʘʥʦʚ ʀ.ʖ. 

ʈʝʟʶʤʝ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʆʆʆ çʂʘʤʩʢʠʡ ɹʝʢʦʥè ʊʫʢʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʧʦʤʝʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ TN70 ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʧʦʢʘʟʘʣʠ ʩʢʨʳʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʢ 

ʦʪʲʝʤʫ. ʉ ʚʦʟʨʘʩʪʦʤ ʫ ʧʦʤʝʩʝʡ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʨʦʞʜʘʝʤʦʩʪʠ ʞʠʚʳʭ ʧʦʨʦʩʷʪ ʩ 14,58 

ʜʦ 16,58 ʛʦʣʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʤʥʦʛʦʧʣʦʜʠʷ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʧʦʣʫʯʘʝʤʳʭ ʧʦʨʦʩʷʪ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʥʠʞʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʢ ʦʪʲʝʤʫ ʩ 13,82 ʜʦ 13,17 

ʛʦʣʦʚ; ʨʦʩʪʫ ʯʠʩʣʘ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʩ 1,55 ʜʦ 3,97 ʛʦʣʦʚ; ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʜʩʘʞʝʥʥʳʭ ʧʦʨʦʩʷʪ ʩ 3,37 ʛʦʣʦʚ ʜʦ 3,88 ʛʦʣʦʚ. ʇʦʚʳʰʝʥʠʝ ʨʦʞʜʘʝʤʦʩʪʠ ʞʠʚʳʭ ʧʦʨʦʩʷʪ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʦʪʩʘʞʝʥʥʳʭ ʧʦʨʦʩʷʪ ʢ ʤʘʪʢʘʤ ʢʦʨʤʠʣʠʮʘʤ ʩ 2,57 ʜʦ 3,88 

ʛʦʣʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʫʧʦʨʦʩʥʦʛʦ ʧʝʨʠʦʜʘ ʩ 115,36 ʜʦ 115,54 ʜʥʝʡ. 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʜʦ ʦʧʦʨʦʩʘ ʫ ʩʫʧʦʨʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ 16,47 ʤʤ 

ʜʦ 16,63 ʤʤ, ʘ ʠʟʤʝʨʝʥʠʷ ʢ ʢʦʥʮʫ ʦʪʲʝʤʘ ʩ 13,23 ʜʦ 14,01 ʤʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʚʠʥʦʤʘʪʦʢ ʩʦʛʣʘʩʥʦ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʜʦ ʦʧʦʨʦʩʘ ï 3 ʙʘʣʣʘ ʠ ʢ ʦʪʲʝʤʫ 

ʦ ʣʸʛʢʦʤ ʥʝʜʦʩʪʘʪʢʝ ʤʘʩʩʳ ʪʝʣʘ ï 2,5 ʙʘʣʣʘ. ʇʦʪʝʨʷ ʪʦʣʱʠʥʳ ʭʨʝʙʪʦʚʦʛʦ ʩʘʣʘ ʥʝ ʧʨʝʚʳʰʘʣʘ   

3 ʤʤ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʘʭ ʠ ʣʝʞʘʣʘ ʚ ʥʠʞʥʠʭ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

 

CHANGES IN THE REPRODUCTIVE QUALITIES OF TN70 MARRIED SOWS DEPENDING 

ON AGE 

 

Rakhmatov L.A., Suleymanov A.M., Sushentsova M.A., Baranov V.A., Asrutdinova R.A., 

Mullakhmetov R.R., Gilemkhanov I.Yu. 

Summary 

 

Research conducted at LLC "Kamsky Bacon" of the Tukaevsky district of the Republic of 

Tatarstan to study the reproductive qualities of crossbred sows TN70 of different age groups 

showed hidden possibilities for increasing the safety of young animals before weaning. With age, 

crossbreeds experience an increase in the birth rate of live piglets from 14.58 to 16.58 heads. An 

increase in multiple births leads to a decrease in the body resistance of the resulting piglets, as 

evidenced by: a decrease in safety at weaning from 13.82 to 13.17 heads; an increase in the number 

of stillbirths from 1.55 to 3.97 heads; an increase in the number of piglets planted from 3.37 heads 

to 3.88 heads. An increase in the birth rate of live piglets contributes to an increase in the number of 

piglets placed in nursing mothers from 2.57 to 3.88 heads, and an increase in the duration of the 

gestation period from 115.36 to 115.54 days. The thickness of backfat before farrowing in pregnant 

sows increased with age from 16.47 mm to 16.63 mm, and measurements at the end of weaning 

from 13.23 to 14.01 mm. Which indicates the normal condition of the sows according to the point 

assessment before farrowing - 3 points and at weaning - a slight lack of body weight - 2.5 points. 

The loss of spinal fat thickness did not exceed 3 mm in all age periods and was within the lower 

normal limits. 
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ɺʓʗɺʃɽʅʀɽ ɻɽʅʆɺ ɸʅʊʀɹʀʆʊʀʂʆʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ɺ ʆɹʈɸɿʎɸʍ ʅɸɺʆɿɸ 

ʀ ʂʆʄʇʆʉʊɸ ʄɽʊʆɼʆʄ ʄʋʃʔʊʀʇʃɽʂʉʅʆʁ ʇʎʈ  

 

ʈʫʯʢʦ ɽ.ʅ. ï ʘʩʧʠʨʘʥʪ, ʇʣʝʰʘʢʦʚʘ ɺ.ʀ. ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʳ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʞʠʚʦʪʥʳʝ, ʢʦʤʧʦʩʪ, ʘʥʪʠʙʠʦʪʠʢʠ, ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

Keywords: antibiotic resistance genes, farm animals, compost, antibiotics, polymerase 

chain reaction 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʘ 

ʪʘʢʞʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʪʤʝʯʝʥʘ 

ʪʝʥʜʝʥʮʠʷ ʢ ʙʝʟʫʜʝʨʞʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʫ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʈʘʟʚʠʪʠʝ ʜʘʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʦʟʥʠʢʘʶʪ ʤʝʭʘʥʠʟʤʳ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʝʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʦʪʨʦʧʥʦʡ ʪʝʨʘʧʠʠ [6]. 

ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ï 

ʵʪʦ ʵʚʦʣʶʮʠʦʥʥʦ ʩʣʦʞʠʚʰʝʝʩʷ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʷʚʣʝʥʠʝ, ʥʦ ʙʣʘʛʦʜʘʨʷ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠ ʯʘʩʪʦ 

ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʫʝʪʩʷ 

ʧʨʠʦʙʨʝʪʝʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ʆʥʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʤʫʪʘʮʠʷʤʠ ʚ 

ʭʨʦʤʦʩʦʤʥʦʡ ɼʅʂ, ʥʦ ʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʤʦʙʠʣʴʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʦʪ ʜʨʫʛʠʭ 

ʙʘʢʪʝʨʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʪʝʤ ʠʣʠ ʠʥʳʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ [4, 5]. ʊʘʢ, ʠʩʭʦʜʷ ʠʟ ʧʨʠʯʠʥ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʛʝʥʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ 

ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʘʢʪʫʘʣʴʥʦʩʪʠ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʜʠʮʠʥʝ, ʥʦ ʚ ʠ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʘʢʚʘʢʫʣʴʪʫʨʝ ʜʣʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʫʞʝ 

ʧʨʠʚʣʝʢʣʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ [7]. ʊʘʢ, ʤʠʣʣʠʦʥʳ ʪʦʥʥ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʦʩʪʫʧʘʶʪ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʯʝʨʝʟ ʩʪʦʢʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʬʝʨʤ, ʚʥʝʩʝʥʠʝ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 

ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʢʦʨʤʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʪ.ʜ. [7, 8]. ɺʦʜʥʳʝ ʠ 

ʧʦʯʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʛʝʥʦʚ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʜʝʪʝʨʤʠʥʘʥʪ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [9]. 

ʉ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʷʪʴ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʨʤʠʥʘʥʪ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʧʨʠʤʝʥʝʥʠʝ ʇʎʈ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʜʝʪʝʢʮʠʠ 

ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ [2]. 

ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʤʝʪʦʜʘ 

ʠ ʤʝʪʦʜʘ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ [1, 11]. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʇʎʈ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʢʮʠʠ ʥʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʞʠʚʳʤʠ ʤʠʢʨʦʙʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠ ʧʝʨʩʠʩʪʝʥʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʥʫʪʨʠ 

ʣʘʙʦʨʘʪʦʨʠʡ. ʊʘʢ ʞʝ ʩ ʧʦʤʦʱʴʶ ʇʎʈ-

ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʞʥʦ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 

ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ 

ʪʷʞʝʣʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʵʬʬʝʢʪ ʦʪ ʜʝʡʩʪʚʠʷ 

ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʚʨʝʤʝʥʠ ʥʘʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
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ʘʥʪʠʙʠʦʪʠʢʦʚ [3]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ 

ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚ 

ʦʙʨʘʟʮʘʭ ʥʘʚʦʟʘ ʠ ʢʦʤʧʦʩʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʤ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʙʘʟʝ ʆʆʆ çʄɹʉ-

ɼʠʘʛʥʦʩʪʠʢʘè (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ) ʙʳʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 156 ʦʙʨʘʟʮʦʚ (86 ï 

ʥʘʚʦʟʘ ʠ 70 ï ʢʦʤʧʦʩʪʘ) ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʕʢʩʪʨʘʢʮʠʶ ɼʅʂ ʠʟ ʦʙʨʘʟʮʦʚ ʥʘʚʦʟʘ ʠ 

ʢʦʤʧʦʩʪʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʙʦʨʘ çʄɹʉ-ʦʙʨʘʟʦʚʘʥʠʝè (ʆʆʆ çɾʠʚʳʝ 

ʩʠʩʪʝʤʳè, ʅʦʚʦʩʠʙʠʨʩʢ) ʠ ʩ ʧʦʤʦʱʴʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ KingFisherÊ Flex 

(Thermo Fisher Scientific, ʂʠʪʘʡ). ʅʘʙʦʨ 

ʨʝʘʛʝʥʪʦʚ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʛʝʥʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ van A, van B ʠ 

mcr 1. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ 

ʦʙʨʘʟʮʘʤʠ ʧʨʦʚʦʜʠʣʠ ʨʝʘʢʮʠʠ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʢʦʥʪʨʦʣʝʤ. ʄʫʣʴʪʠʧʣʝʢʩʥʫʶ ʇʎʈ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʤʧʣʠʬʠʢʘʪʦʨʘ 

DTprime 384 (çɼʅʂ-ʊʝʭʥʦʣʦʛʠʷè, 

ʄʦʩʢʚʘ).  

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: ʥʘʯʘʣʴʥʘʷ 

ʜʝʥʘʪʫʨʘʮʠʷ ɼʅʂ ʧʨʠ 95 ÁC ï 15 ʤʠʥ., 

ʜʘʣʝʝ 33 ʮʠʢʣʘ: ʜʝʥʘʪʫʨʘʮʠʷ 95 ʉ̄ ï 10 ʩ; 

ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ 59ʉ̄ ï 10 ʩ; ʵʣʦʥʛʘʮʠʷ 

72̄ ʉ ï 30 ʩ. 

ʋʯʝʪ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʝʘʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ RealTime_PCR. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʣʠʯʠʷ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʧʦʨʦʛʦʚʦʡ 

ʣʠʥʠʝʡ. ɿʥʘʯʝʥʠʝ ʧʦʨʦʛʦʚʦʛʦ ʮʠʢʣʘ 

ʚʳʩʪʘʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʛʝʥ van A, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʘʥʢʦʤʠʮʠʥʫ ʠ 

ʪʝʡʢʦʧʣʘʥʠʥʫ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 1,2 % 

ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʩʪʘ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʙʥʘʨʫʞʝʥ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʫʯʘʩʪʦʢ ʛʝʥʘ van A 

 

ʇʨʠʩʫʪʩʪʚʠʝ ʛʝʥʘ van B 

(ʚʘʨʠʘʙʝʣʴʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʚʘʥʢʦʤʠʮʠʥʫ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʪʝʡʢʦʧʣʘʥʠʥʫ) ʦʙʥʘʨʫʞʝʥʦ ʚ 1,2 % 

ʦʙʨʘʟʮʦʚ ʥʘʚʦʟʘ ʠ 2,85 % ʢʦʤʧʦʩʪʘ 

(ʈʠʩʫʥʦʢ 2). 


