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ʕʇʀɿʆʆʊʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʊʈʀʍʆʌʀʊʀʀ  

ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ 
 

ʈʝʟʶʤʝ 
ʊʨʠʭʦʬʠʪʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʠʤʝʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʚʠʜʝ ʵʥʟʦ-

ʦʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤ, ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʦʪʢʦʨʤʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦ-

ʪʘ ʩ ʦʭʚʘʪʦʤ ʧʦʛʦʣʦʚʴʷ ʯʘʱʝ ʚʩʝʛʦ ʦʪ 2ï7 ʜʦ 12 ʞʠʚʦʪʥʳʭ ʠ ʙʦʣʝʝ. ɼʝʨʤʘʪʦʬʠʪʦʟ ʨʝʛʠʩʪʨʠʨʫʶʪ ʫ ʤʦʣʦʜ-

ʥʷʢʘ ʚ ʚʦʟʨʘʩʪʝ 2,5ï7 ʤʝʩʷʮʝʚ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʆʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʜʝʨʤʘʪʦʬʠʪʦʟʦʚ ʷʚʣʷʝʪʩʷ 

Trichophyton verrucosum (91,4%), ʨʝʞʝ ï Trichophyton mentagrophytes (8,6%). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʠ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
 

Summary 
Trichophytosis of cattle had been recorded in many different regions in the Republic of Belarus, despite of the 

preventive prophylactic measures which have a tendency to spread in the form of enzootic in dairy farms,also live-

stock farms for feeding cattle and pedigree covering livestock most often from 2ï7 to 12 animals and more. Dermo-

phytosis was recorded in calves at the ages of 2.5ï7 months, in winter-spring periods. The main pathogen is Tri-

chophyton verrucosum (91,4%), rarely, Trichophyton mentagrophytes (8,6%). 

Violations of the sanitary-hygienic norms of the maintenance of animals and the procedures of preventive 

measures contribute to the spread of the disease. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 29.04.2016 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʪʨʠʭʦ-

ʬʠʪʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʟʘʥʠʤʘʝʪ 

ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʢʦʤʧʣʝʢʩʝ ʧʨʦʚʦ-

ʜʠʤʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʘʥʥʫʶ ʙʦʣʝʟʥʴ ʨʝʛʠ-

ʩʪʨʠʨʫʶʪ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʣʠʙʦ ʦ ʥʠʟʢʦʡ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʚʘʢʮʠʥʳ, ʣʠʙʦ ʦʙ ʦʩʣʘʙ-

ʣʝʥʥʦʤ ʠʤʤʫʥʥʦʤ ʩʪʘʪʫʩʝ ʚʘʢʮʠʥʠʨʦʚʘʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦʤʠʤʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʷʝʤʦʛʦ   

ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ, ʪʨʠʭʦʬʠʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʣʶʜʝʡ, ʪʘʢ 

ʢʘʢ ʟʘʙʦʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ  ʷʚʣʷʶʪʩʷ ʧʦʩʪʦ- 

ʷʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʜʣʷ ʩʝʣʴʩʢʦ-

ʛʦ ʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [1].  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝ-

ʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʜʝʨ-

ʤʘʪʦʬʠʪʦʟʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʝʯʝʥʠʷ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʪʨʠʭʦʬʠʪʠʠ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠ-

ʪʫʘʮʠʠ ʠ ʚʳʷʩʥʝʥʠʷ ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʪʨʠʭʦ-

ʬʠʪʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʣʫʞʠʣʠ 

ʜʘʥʥʳʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ɼʝʧʘʨʪʘ-

ʤʝʥʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦ-

ʛʦ ʥʘʜʟʦʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ  ʠ  ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ  ʈʝʩʧʫʙʣʠʢʠ  ɹʝʣʘ- 
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ʨʫʩʴ, ʩʚʝʜʝʥʠʷ ʦʙʣʘʩʪʥʳʭ ʠ ʨʘʡʦʥʥʳʭ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘ-

ʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʢʦʤʧʣʝʢʪʦʚʘ-

ʥʠʷ ʭʦʟʷʡʩʪʚ ʪʝʣʷʪʘʤʠ, ʠʭ ʨʘʟʤʝʱʝʥʠʝ, 

ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʩʨʦʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʰʠʨʦʪʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʨ-

ʤʘʪʦʬʠʪʦʟʦʚ ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʘ ʛʦʜʘ. 

ɼʠʘʛʥʦʟ ʥʘ ʪʨʠʭʦʬʠʪʠʶ ʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ, 

ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝʤ ʞʠʚʦʪʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʠ-

ʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʙʦʣʴ-

ʥʳʭ ʠ ʧʦʜʦʟʨʝʚʘʝʤʳʭ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʪʨʠʭʦ-

ʬʠʪʠʝʡ ʞʠʚʦʪʥʳʭ ʙʨʘʣʠ ʚ ʚʠʜʝ ʛʣʫʙʦʢʦʛʦ 

ʩʦʩʢʦʙʘ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʩʚʝʞʠʭ 

ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʞʠ, ʥʝ ʧʦʜʚʝʨʛʘʚ-

ʰʠʭʩʷ ʣʝʯʝʙʥʳʤ ʦʙʨʘʙʦʪʢʘʤ. ʂʦʨʦʯʢʠ ʩ 

ʦʩʪʘʪʢʘʤʠ ʚʦʣʦʩ, ʚʦʣʦʩʳ, ʯʝʰʫʡʢʠ ʦʪʙʠʨʘ-

ʣʠ ʧʠʥʮʝʪʦʤ ʠʟ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʥʝʝ ʟʘʛʨʷʟʥʝʥʥʳʭ) ʠ ʧʦʤʝ-

ʱʘʣʠ ʚ ʯʠʩʪʳʝ ʙʫʤʘʞʥʳʝ ʧʘʢʝʪʳ. 

ɺʳʜʝʣʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʨʠʭʦʬʠʪʠʠ, ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ «ʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠ-

ʷʤ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʜʝʨʤʘʪʦ-

ʬʠʪʦʟʦʚ ʞʠʚʦʪʥʳʭ», ʫʪʚʝʨʞʜʝʥʥʳʤ ɻʣʘʚ-

ʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚʝʪʝʨʠʥʘʨʠʠ ʩ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠʥʩʧʝʢʮʠʷʤʠ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʪ 27.11.2007 

ˉ 10-1-5/1022 [5]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʚʝʪʝʨʠʥʘʨʥʦʡ ʦʪʯʝʪ-

ʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2015 ʛʦʜ ʪʨʠʭʦ-

ʬʠʪʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʬʠʮʠʘʣʴʥʦ 

ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ɹʝʣʘʨʫʩʠ. ʉʦʙʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʤʠ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2016 ʛʦʜ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʠʭʦ-

ʬʠʪʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʤʝʝʪ ʜʦ-

ʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʝʩʧʫʙ-

ʣʠʢʝ ɹʝʣʘʨʫʩʴ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 

ʣʝʪ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʧʨʦʷʚʣʝʥʠʶ ʚ ʚʠʜʝ 

ʩʪʘʮʠʦʥʘʨʥʦʡ  ʵʥʟʦʦʪʠʠ.  ɼʘʥʥʦʝ  ʟʘʙʦʣʝʚʘ- 

ʥʠʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚ 11 ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ, 3 ʭʦʟʷʡ-

ʩʪʚʘʭ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 3 ʭʦʟʷʡʩʪʚʘʭ ʄʦ-

ʛʠʣʝʚʩʢʦʡ ʦʙʣʘʩʪʠ, 4 ʭʦʟʷʡʩʪʚʘʭ ɻʦʤʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, 2 ʭʦʟʷʡʩʪʚʘʭ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘ-

ʩʪʠ, 6 ʭʦʟʷʡʩʪʚʘʭ ɻʨʦʜʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 40322 ʛʦʣʦʚʳ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʨʠ ʵʪʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

1365 ʙʦʣʴʥʳʭ ʪʨʠʭʦʬʠʪʠʝʡ ʞʠʚʦʪʥʳʭ 

(3,4%). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʧʦʛʦʣʦʚʴʝ ʪʝ-

ʣʷʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʩ 20ï30-ʜʥʝʚ- 

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʤʤʫʥʠʟʘʮʠʠ 

ʞʠʚʳʤʠ ʚʘʢʮʠʥʘʤʠ «Cʫʭʘʷ ʞʠʚʘʷ ʚʘʢʮʠʥʘ 

ʧʨʦʪʠʚ ʪʨʠʭʦʬʠʪʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦ-

ʪʘ» ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ «ɹʝʣɺʠʪʫʥʠ- 

ʬʘʨʤ», ʘ ʪʘʢʞʝ «ʃʊʌ-130» ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʌɻʋʇ «ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ ʙʠʦʬʘʙʨʠʢʘ», ʪʨʠ-

ʭʦʬʠʪʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʵʥʟʦʦʪʠʡ ʚʦ 

ʚʩʝʭ ʪʠʧʘʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ: 

ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤʘʭ, ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʧʦ ʦʪʢʦʨʤʫ ʢʨʫʧʥʦʛʦ ʨʦ-

ʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʣʝʤʨʝʧʨʦʜʫʢʪʦʨʘʭ ʩ ʦʭʚʘʪʦʤ 

ʧʦʛʦʣʦʚʴʷ ʯʘʱʝ ʚʩʝʛʦ ʦʪ 2ï7 ʜʦ 12 ʞʠʚʦʪ-

ʥʳʭ. ʇʨʠ ʵʪʦʤ ʪʨʠʭʦʬʠʪʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘ-

ʣʘʩʴ ʯʘʱʝ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʩʪʘʮʠʦʥʘʨʥʦ-

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ. 

ʊʘʢ, ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 29 ʭʦʟʷʡʩʪʚ ʦʪ-

ʜʝʣʴʥʳʝ ʚʩʧʳʰʢʠ ʜʝʨʤʘʪʦʬʠʪʦʟʘ ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʨʘʥʝʝ ʚ 12 ʠʟ ʥʠʭ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʙʦʣʝʟʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨ-

ʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪ-

ʥʳʭ ʠ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʯʠʩʪ-

ʢʘ ʠ ʜʝʟʠʥʬʝʢʮʠʷ ʧʦʤʝʱʝʥʠʡ, ʥʘʨʫʰʝʥʠʝ 

ʩʨʦʢʦʚ ʠʤʤʫʥʠʟʘʮʠʠ ʧʨʠ ʥʘʙʦʨʝ ʛʨʫʧʧ ʪʝ-

ʣʷʪ ʜʣʷ ʧʣʘʥʦʚʦʡ ʚʘʢʮʠʥʘʮʠʠ, ʩʦʚʤʝʩʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ (ʠʤʤʫʥʠ- 

ʟʠʨʦʚʘʥʥʳʭ) ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʥʝʧʦʣʥʦ-

ʮʝʥʥʦʝ ʠʭ ʢʦʨʤʣʝʥʠʝ. 

ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʠʭʦʬʠ-

ʪʠʶ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʪʝʯʝʥʠʝ  

ʚʩʝʛʦ ʛʦʜʘ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 

ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʭʦʜʠʣʩʷ 

ʥʘ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʦʩʦʙʝʥʥʦ ʬʝʚ-

ʨʘʣʴïʘʧʨʝʣʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʪʝʣʷʪ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 2,5ï7 ʤʝʩʷʮʝʚ ʜʦ ʛʦʜʘ (84%). 

ʅʘʠʤʝʥʴʰʝʝ  ʯʠʩʣʦ  ʞʠʚʦʪʥʳʭ  ʙʳʣʦ ʧʦʨʘ- 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

ʞʝʥʦ ʚ ʚʦʟʨʘʩʪʝ ʜʦ ʜʚʫʭ ʤʝʩʷʮʝʚ ʠ ʩʪʘʨʰʝ 

2-ʭ ʣʝʪ. ʊʘʢ, ʚ ʂʋʇ «ʄʘʨʢʦʚʘ» ʐʘʨʢʦʚ-

ʱʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʤʝ-

ʯʘʣʦʩʴ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʢʦʚ ʥʘ ʦʪʢʦʨʤʝ ʚ 

ʚʦʟʨʘʩʪʝ 1 ʛʦʜ, ʘ ʪʘʢʞʝ ʢʦʨʦʚ ʠ ʪʝʣʦʢ, ʨʘ-

ʥʝʝ ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʘʢʮʠʥʘʮʠʠ ʩʫʭʦʡ ʞʠ-

ʚʦʡ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʪʨʠʭʦʬʠʪʠʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ 

«ɹʝʣɺʠʪʫʥʠʬʘʨʤ». 

ɿʘʚʠʩʠʤʦʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʨʠʭʦ-

ʬʠʪʠʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʦʪ ʧʦʣʘ, 

ʤʘʩʪʠ, ʧʦʨʦʜʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʙʦʣʝʟʥʠ ʠʟʫʯʘ-

ʣʘʩʴ ʫ 51 ʪʝʣʸʥʢʘ 2,5ï7-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʠ ʫ 26 ʞʠʚʦʪʥʳʭ ʦʪ 1 ʛʦʜʘ ʜʦ 7 ʣʝʪ. ʀʥʢʫ-

ʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʦʣʝʟʥʠ, ʧʦ ʥʘʰʠʤ 

ʥʘʙʣʶʜʝʥʠʷʤ, ʩʦʩʪʘʚʣʷʣ ʦʪ 7ï30 ʠ ʙʦʣʝʝ 

ʜʥʝʡ, ʵʪʦ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʣʦʩʴ ʧʨʠ ʩʦʚ-

ʤʝʩʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ 

ʪʝʣʷʪ, ʢʦʪʦʨʳʭ ʚʚʦʜʠʣʠ ʜʣʷ ʢʦʤʧʣʝʢʪʦʚʘ-

ʥʠʷ ʧʦʛʦʣʦʚʴʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʬʝʨʤʳ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʟʘʙʦ-

ʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʙʦ-

ʣʝʚʘʥʠʝ ʫ ʤʦʣʦʜʥʷʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʠʩʩʝ-

ʤʠʥʠʨʦʚʘʥʥʦʡ ʠ ʧʷʪʥʠʩʪʦʡ ʬʦʨʤʘʭ. ʉʨʝʜʠ 

ʦʩʤʦʪʨʝʥʥʳʭ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʠʙʦʣʴ-

ʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʣʘ ʧʷʪʥʠʩʪʘʷ 

ʬʦʨʤʘ ʙʦʣʝʟʥʠ (85,4% ʦʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ), ʧʨʠ ʢʦʪʦʨʦʡ ʥʘ ʢʦʞʝ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ ʥʘʙʣʶʜʘʣʠʩʴ ʨʝʟʢʦ ʦʯʝʨ-

ʯʝʥʥʳʝ ʧʷʪʥʘ ʜʠʘʤʝʪʨʦʤ 1ï4 ʩʤ, ʧʦʢʨʳʪʳʝ 

ʩʝʨʦ-ʙʝʣʳʤʠ ʯʝʰʫʡʢʘʤʠ ʩ ʚʟʲʝʨʦʰʝʥʥʳʤʠ 

ʚʦʣʦʩʘʤʠ ʠʣʠ ʘʩʙʝʩʪʦ-ʧʦʜʦʙʥʳʤʠ ʞʝʣʪʳ-

ʤʠ ʢʦʨʦʯʢʘʤʠ. ʋ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʥʘʙʣʶʜʘʣʠ ʟʫʜ. ɺʦʣʦʩʳ ʥʘ ʧʦʨʘʞʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʦʙʣʦʤʘʥʳ ʠ ʣʝʛʢʦ ʚʳʜʝʨʛʠ-

ʚʘʣʠʩʴ. 

ɼʠʩʩʝʤʠʥʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ ʪʨʠʭʦʬʠ-

ʪʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 10,2% ʩʣʫʯʘʝʚ. ʆʥʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʦʨʘʞʝʥʠʝʤ ʦʙʰʠʨʥʳʭ 

ʫʯʘʩʪʢʦʚ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʝʟʢʦ ʚʳʨʘʞʝʥ-

ʥʳʤʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʫ ʤʦʣʦʜʥʷʢʘ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʢʦʨʤʣʝʥʠʷ. ɿʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘ-

ʣʦʩʴ ʜʣʠʪʝʣʴʥʳʤ ʪʝʯʝʥʠʝʤ. ʇʨʠ ʜʘʥʥʦʡ 

ʬʦʨʤʝ ʦʪʜʝʣʴʥʳʝ ʦʯʘʛʠ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʚ 

ʨʘʟʤʝʨʘʭ, ʩʣʠʚʘʣʠʩʴ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʦʯʘʛʠ 

ʠ ʟʘʭʚʘʪʳʚʘʣʠ ʦʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ  ʢʦʞʥʦʛʦ 

ʧʦʢʨʦʚʘ. ʅʝʨʝʜʢʦ, ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛʥʦʷ 

ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʢʦʞʠ, ʬʦʨʤʠʨʦʚʘ-

ʣʠʩʴ ʪʦʣʩʪʳʝ ʢʦʨʢʠ ʠʟ ʟʘʩʦʭʰʝʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʚ ʚʠʜʝ ʩʫʭʦʛʦ ʪʝʩʪʘ, ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ 

ʠʟ-ʧʦʜ ʢʦʨʦʢ ʚʳʜʝʣʷʣʩʷ ʛʥʦʡʥʳʡ ʵʢʩʩʫʜʘʪ, 

ʘ ʧʨʠ ʠʭ ʫʜʘʣʝʥʠʠ ʦʪʢʨʳʚʘʣʘʩʴ ʛʥʦʷʱʘʷʩʷ 

ʠʟʲʷʟʚʣʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʞʠ. 

ʉʪʝʨʪʘʷ (ʘʪʠʧʠʯʥʘʷ) ʬʦʨʤʘ ʪʨʠʭʦ-

ʬʠʪʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪ-

ʥʳʭ. ɿʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʥʘʣʠ-

ʯʠʝʤ ʢʨʫʧʥʳʭ ʰʝʣʫʰʘʱʠʭʩʷ ʧʷʪʝʥ ʨʘʟʣʠʯ-

ʥʦʡ ʬʦʨʤʳ ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ; ʧʨʠ ʫʜʘʣʝʥʠʠ ʯʝʰʫʝʢ 

ʦʩʪʘʚʘʣʘʩʴ ʛʣʘʜʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʞʠ. ʋ 

ʞʠʚʦʪʥʳʭ ʧʦʨʘʞʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʯʘ-

ʱʝ ʥʘ ʢʦʞʝ ʰʝʠ, ʧʦ ʙʦʢʘʤ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, 

ʦʩʥʦʚʘʥʠʷ ʭʚʦʩʪʘ ʠ ʢʦʥʝʯʥʦʩʪʝʡ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥ-

ʥʦʩʪʠ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚʩʪʨʝ-

ʯʘʣʠʩʴ ʞʠʚʦʪʥʳʝ ʩ 6ï15 ʦʯʘʛʘʤʠ ʧʦʨʘʞʝ-

ʥʠʷ ï 65,8%. ʉʠʣʴʥʘʷ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ 

(ʩʚʳʰʝ 15 ʦʯʘʛʦʚ) ʥʘʙʣʶʜʘʣʘʩʴ ʫ 12,0% 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ; ʩʣʘʙʘʷ (1ï5 ʦʯʘʛʦʚ) ï ʫ 

22,2%. ʏʘʱʝ ʚʩʝʛʦ ʧʦʨʘʞʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ 

ʪʝʣʘ ʞʠʚʦʪʥʳʭ: ʥʘ ʛʦʣʦʚʝ ï 51,1%, ʰʝʝ ï 

28,1%, ʣʦʧʘʪʢʘʭ ï 6,1%, ʩʧʠʥʝ ʠ ʛʨʫʜʠ ï 

30,3%, ʢʨʝʩʪʮʝ ï 6,1%, ʢʨʫʧʝ, ʦʩʥʦʚʘʥʠʠ 

ʭʚʦʩʪʘ ï 17,6%, ʢʦʥʝʯʥʦʩʪʷʭ ï 4,6%. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʦʯʘʛʠ ʧʦʨʘʞʝʥʠʷ 

ʚʩʪʨʝʯʘʣʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʯʘʩʪʢʘʭ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʋ ʚʟʨʦʩʣʦʛʦ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʯʘʛʠ ʧʦʨʘʞʝʥʠʷ 

ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ ʙʦʢʘʤ 

ʛʨʫʜʥʦʡ ʩʪʝʥʢʠ, ʥʘ ʰʝʝ ʠ ʢʨʫʧʝ.  

ɸʥʘʣʠʟ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ 

ʪʨʠʭʦʬʠʪʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ 

ʨʷʜʝ ʢʦʤʧʣʝʢʩʦʚ (ʉʇʂ «ɿʚʝʟʜʘ», ʆɸʆ 

«ʃʠʧʦʚʮʳ» ɺʠʪʝʙʩʢʦʛʦ ʨʘʡʦʥʘ, ʉʇʂ 

«ʆʣʝʢʰʠʮʳ» ɹʝʨʝʩʪʦʚʠʮʢʦʛʦ ʨʘʡʦʥʘ ʠ ʜʨ.) 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʦʚʷʜʠʥʳ, ʚʳʨʘʱʠʚʘʥʠʶ 

ʪʝʣʦʢ ʠ ʥʝʪʝʣʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʝʟʥʴ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʘʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʩʨʝʜʠ ʤʦʣʦʜʥʷʢʘ 

ʚ ʚʦʟʨʘʩʪʝ 1,5ï6 ʤʝʩ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘ-

ʝʚ ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ ʟʘʥʦʩʠʣʠ ʥʘ ʢʦʤ-

ʧʣʝʢʩʳ ʞʠʚʦʪʥʳʝ, ʧʦʩʪʫʧʘʚʰʠʝ ʠʟ ʛʨʘʥʠʯʘ-

ʱʠʭ ʩ ʥʠʤ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʪʨʠʭʦʬʠ-

ʪʠʠ ʭʦʟʷʡʩʪʚ, ʭʦʪʷ ʧʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʩʤʦʪ- 

ʨʝ ʟʘʚʦʟʠʤʳʭ ʪʝʣʷʪ ʚʠʜʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ʥʝ 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 

ʪʨʠʭʦʬʠʪʠʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ 

ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʦʪʢʦʨʤʫ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦ-

ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʛʜʘ ʧʨʠ ʢʦʤʧʣʝʢʪʦʚʘ-

ʥʠʠ ʩʪʘʜʘ ʧʨʦʠʩʭʦʜʠʣʦ ʩʤʝʰʝʥʠʝ ʞʠʚʦʪ-

ʥʳʭ ʠʟ ʨʘʟʥʳʭ ʭʦʟʷʡʩʪʚ-ʧʦʩʪʘʚʱʠ-ʢʦʚ, ʫ 

ʢʦʪʦʨʳʭ ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʣʘ ʚ ʩʢʨʳʪʦʡ ʬʦʨ-

ʤʝ. ʇʨʦʷʚʣʝʥʠʝ ʪʨʠʭʦʬʠʪʠʠ ʦʙʳʯʥʦ ʦʪʤʝ-

ʯʘʣʠ ʧʦʩʣʝ ʢʘʨʘʥʪʠʥʠʨʦʚʘʥʠʷ ʠ ʥʘʯʘʣʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʚʘʢʮʠʥʘʮʠʠ. ʊʨʠʭʦʬʠ-

ʪʠʡʥʳʝ ʚʳʩʳʧʘʥʠʷ ʫ ʚʥʝʰʥʝ ʟʜʦʨʦʚʳʭ ʪʝ-

ʣʷʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʷʚʣʷʣʠʩʴ ʯʝʨʝʟ 6ï10 

ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠʥʲʝʢʮʠʠ ʚʘʢʮʠʥʳ ʠʣʠ 

ʯʝʨʝʟ 8ï15 ʜʥʝʡ ʧʦʩʣʝ ʝʝ ʚʪʦʨʦʛʦ ʚʚʝʜʝʥʠʷ. 

ʇʦʩʪʚʘʢʮʠʥʘʣʴʥʳʝ ʚʩʧʳʰʢʠ ʙʦʣʝʟʥʠ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ, ʧʦʩʪʘʚʣʷʝ-

ʤʳʭ ʠʟ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʪʨʠʭʦʬʠʪʠʠ 

ʭʦʟʷʡʩʪʚ, ʘ ʪʘʢʞʝ ʢʦʛʜʘ ʪʝʣʷʪ ʚʘʢʮʠʥʠʨʦʚʘ-

ʣʠ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ ʧʦʣʫʪʦʨʘ ʤʝʩʷʮʝʚ.  

ʇʨʠ ʪʨʠʭʦʬʠʪʠʠ, ʢʘʢ ʠ ʧʨʠ ʜʨʫʛʠʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʷʭ, ʥʘʠʙʦʣʝʝ ʜʦʩʪʦ-

ʚʝʨʥʳʡ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ï ʵʪʦ ʚʳʜʝʣʝ-

ʥʠʝ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ ʠ ʝʝ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʤʠʢʦ-

ʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʚʳʜʝʣʝʥʠʶ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʨʠʭʦʬʠʪʠʠ ʠʟ ʧʘʪʤʘʪʝʨʠʘʣʘ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʠʜʘ ʛʨʠʙʘ. 

ʅʘʤʠ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 54 ʦʙʨʘʟʮʘ ʧʘʪʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʙʦʣʴʥʦʛʦ ʠ ʧʦʜʦʟʨʝ-

ʚʘʝʤʦʛʦ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʪʨʠʭʦʬʠʪʠʝʡ ʢʨʫʧ-

ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʄʘʪʝʨʠʘʣ ʦʪʙʠʨʘʣʩʷ 

ʦʪ ʪʝʣʷʪ 1,5ï8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʟʨʦʩ-

ʣʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ.  

ɺ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʦʪʦ-

ʙʨʘʥʥʦʤ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʧʦʨʳ ʪʨʠʭʦʬʠʪʦʥʦʚ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʮʝʧʦʯʢʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʨʘʞʝʥʥʳʭ ʚʦʣʦʩ (ectothrix megaspores) 

ʨʘʟʤʝʨʦʤ 4ï7 ʤʢʤ, ʚ 4-ʭ ʩʣʫʯʘʷʭ ï ʚ ʚʠʜʝ 

ʤʝʣʢʠʭ ʩʧʦʨ ʨʘʟʤʝʨʦʤ 1,5ï3 ʤʢʤ (ectothrix 

croides), ʫ ʦʩʥʦʚʘʥʠʷ ʚʦʣʦʩ ʙʳʣ ʦʢʨʫʞʝʥ 

ʯʝʭʣʦʤ ʠʟ ʩʧʦʨ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʳ-

ʷʚʣʷʣʦʩʴ ʩʢʦʧʣʝʥʠʝ ʩʧʦʨ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, 

ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʢʘʢ ʩʥʘʨʫʞʠ, ʪʘʢ ʠ ʚʥʫʪ-

ʨʠ ʧʦ ʜʣʠʥʝ ʚʦʣʦʩʘ (neoendothrix microid-

es), ʘ ʪʘʢʞʝ ʩʧʦʨʳ ʛʨʠʙʘ, ʣʝʞʘʱʠʝ ʪʦʣʴʢʦ ʚ 

ʚʦʣʦʩʝ ï endothrix megaspores ʠ endothrix 

microides.  ɼʦʚʦʣʴʥʦ  ʯʘʩʪʦ  ʚ   ʧʘʪʦʣʦʛʠʯʝ- 

ʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʚʳʷʚʣʷʣʩʷ ʤʠʮʝʣʠʡ ʚʥʫʪʨʠ 

ʚʦʣʦʩʘ ʠʣʠ ʪʦʣʴʢʦ ʚʥʝʜʨʷʶʱʠʡʩʷ ʚ ʚʦʣʦʩ. 

ɺ ʯʝʰʫʡʢʘʭ ʢʦʞʠ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʙʳʣ ʚʠ-

ʜʝʥ ʤʠʮʝʣʠʡ, ʨʘʩʧʘʜʘʶʱʠʡʩʷ ʥʘ ʘʨʪʨʦʩʧʦ-

ʨʳ.  

ɺ ʭʦʜʝ ʤʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʨʘʟʮʦʚ ʧʘʪʤʘʪʝʨʠʘʣʘ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘ ʥʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʠʜʝʥʪʠʬʠ-

ʮʠʨʦʚʘʥʳ 26 ʠʟʦʣʷʪʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʪʨʠʭʦ-

ʬʠʪʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʙʦʣʴʥʦʛʦ ʪʨʠʭʦ-

ʬʠʪʠʝʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʚʠʜʫ Trichophyton verru-

cosum (91,4%), ʨʝʞʝ ï Trichophyton men-

tagrophytes (8,6%). ɺʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 

ʛʨʠʙʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʢʫʣʴʪʫʨʘʣʴ-

ʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʦʪʤʝʯʘʷ ʨʘʟʤʝʨ ʢʦʣʦʥʠʡ, 

ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʮʚʝʪ, ʩʪʨʦʝʥʠʝ ʨʘʩʪʫʱʝʛʦ 

ʢʨʘʷ, ʧʠʛʤʝʥʪʘʮʠʶ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʢʦʣʦ-

ʥʠʠ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠ-

ʣʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʫʣʴ-

ʪʫʨ, ʫʯʠʪʳʚʘʷ ʩʪʨʦʝʥʠʝ ʠ ʰʠʨʠʥʫ ʤʠʮʝʣʠʷ, 

ʥʘʣʠʯʠʝ, ʬʦʨʤʫ, ʨʘʟʤʝʨʳ ʤʠʢʨʦ- ʠ ʤʘʢʨʦ-

ʢʦʥʠʜʠʡ, ʭʣʘʤʠʜʦʩʧʦʨ ʠ ʘʨʪʨʦʩʧʦʨ.  

ʂʫʣʴʪʫʨʳ Tr. verrucosum ʨʘʟʚʠʚʘʣʠʩʴ 

ʤʝʜʣʝʥʥʦ, ʨʦʩʪ ʟʘʤʝʪʝʥ ʙʳʣ ʥʘ 5ï7 ʩʫʪʢʠ. ʂ 

20ï25 ʜʥʶ ʥʘ ʩʫʩʣʦ ʘʛʘʨʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʙʝʣʳʝ, ʩʝʨʦʚʘʪʳʝ ʠʣʠ ʞʝʣʦʚʘʪʳʝ, ʙʘʨʭʘʪʠ-

ʩʪʳʝ, ʢʦʞʠʩʪʦ-ʙʘʨʭʘʪʠʩʪʳʝ, ʢʦʞʠʩʪʳʝ, 

ʧʣʦʩʢʠʝ ʠʣʠ ʚʦʟʚʳʰʝʥʥʳʝ, ʨʦʚʥʳʝ ʠʣʠ ʙʫʛ-

ʨʠʩʪʳʝ, ʥʝʧʨʘʚʠʣʴʥʦ-ʩʢʣʘʜʯʘʪʳʝ ʢʦʣʦʥʠʠ, 

ʨʘʩʪʫʱʠʡ ʢʨʘʡ ʨʦʚʥʳʡ, ʜʦʣʴʯʘʪʳʡ ʠʣʠ ʣʫ-

ʯʠʩʪʳʡ, ʜʠʘʤʝʪʨʦʤ 5ï8 ʤʤ. 

ʂʫʣʴʪʫʨʳ Tr. mentagrophytes ʨʦʩʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ï ʥʘ 3ï4 ʩʫʪʢʠ ʧʦʩʣʝ 

ʧʦʩʝʚʘ. ʂ 7 ʜʥʶ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʦʣʦʥʠʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʛʠʧʩʦʚʠʜʥʦ-ʤʫʯʥʠʩ- ʪʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʣʦ-ʙʝʞʝʚʦʛʦ ʮʚʝʪʘ ʩ ʨʦʚʥʳʤ 

ʨʘʩʪʫʱʠʤ ʢʨʘʝʤ. ʆʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ ʢʦʣʦ-

ʥʠʡ ʙʳʣʘ ʠʥʪʝʥʩʠʚʥʦ ʧʠʛʤʝʥʪʠʨʦʚʘʥʘ ʦʪ 

ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝ-

ʪʘ. 

ʂʫʣʴʪʫʨʳ ʜʝʨʤʘʪʦʬʠʪʦʚ ʦʙʨʘʟʦʚʳʚʘ-

ʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʢʦʥʠʜʠʡ (2ï 

4 ʤʢʤ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʠʜʝ ʛʨʦʟʜʴʝʚ ʠʣʠ 

ʩʠʜʷʱʠʭ ʥʘ ʤʠʮʝʣʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʦʢʨʫʛʣʦʡ 

ʬʦʨʤʳ, ʨʝʜʢʦ ʚʩʪʨʝʯʘʣʠʩʴ ʤʘʢʨʦʢʦʥʠʜʠʠ 

ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʤʠʮʝʣʠʡ ʩʣʘʙʦ-

ʚʝʪʚʷʱʠʡʩʷ, ʦʪʜʝʣʴʥʳʝ  ʛʠʬʳ  ʦʙʨʘʟʦʚʳʚʘ- 
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ʣʠ ʪʠʧʠʯʥʳʝ ʩʧʠʨʘʣʠ ʠ ʢʦʣʴʮʝʚʠʜʥʳʝ 

ʦʢʦʥʯʘʥʠʷ. ɺ ʩʪʘʨʳʭ ʢʫʣʴʪʫʨʘʭ ï ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʢʨʫʛʣʳʭ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʭʣʘ-

ʤʠʜʦʩʧʦʨ. 

 

ʆɹʉʋɾɼɽʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ 

ɼʝʨʤʘʪʦʬʠʪʦʟʳ (ʪʨʠʭʦʬʠʪʠʷ) ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʘ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ʜʨʫʛʠʭ 

ʩʪʨʘʥ ʤʠʨʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʣʠʪʝʨʘ-

ʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ [1, 2, 3, 4,    

7, 8]. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʤ, ʪʨʠʭʦʬʠʪʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡ-

ʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-

ʣʘʨʫʩʴ ʠ ʠʤʝʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʶ ʚ ʚʠʜʝ ʵʥʟʦʦʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-

ʪʦʚʘʨʥʳʭ ʬʝʨʤ, ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʧʦ ʦʪʢʦʨʤʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦ-

ʪʘ, ʧʣʝʤʨʝʧʨʦʜʫʢʪʦʨʘʭ ʩ ʦʭʚʘʪʦʤ ʧʦʛʦʣʦ-

ʚʴʷ ʯʘʱʝ ʚʩʝʛʦ ʦʪ 2ï7 ʜʦ 12 ʞʠʚʦʪʥʳʭ ʠ 

ʙʦʣʝʝ. ɼʝʨʤʘʪʦʬʠʪʦʟ ʨʝʛʠʩʪʨʠʨʫʶʪ ʚ ʪʝʯʝ-

ʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʥʦ ʯʘʱʝ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʪʝʣʷʪ ʚ ʚʦʟ-

ʨʘʩʪʝ ʦʪ 2,5ï7 ʤʝʩʷʮʝʚ ʜʦ ʛʦʜʘ ʠ ʧʨʦʪʝʢʘʝʪ 

ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʣʠ-

ʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [1, 6]. 

ʄʠʢʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ 

ʪʨʠʭʦʬʠʪʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ɹʝ-

ʣʘʨʫʩʠ ʷʚʣʷʝʪʩʷ Tr. verrucosum (91,4%), ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ï Tr. Mentagrophytes

(8,6%). ʆ ʨʦʣʠ ʧʦʩʣʝʜʥʝʛʦ ʪʨʠʭʦʬʠʪʦʥʘ ʚ  

ʨʘʟʚʠʪʠʠ ʪʨʠʭʦʬʠʪʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʂ.ɸ. ʉʘʨʢʠʩʦ-

ʚʳʤ, 2000 [2], ʅ.ʀ. ʃʘʙʫʩʦʚʦʡ, 2004 [3], 

ɺ.ɻ. ʉʢʨʠʧʥʠʢʦʤ, 2007 [7] ʠ ʜʨ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ 

ʫʢʘʟʳʚʘʶʪ ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ [1, 6, 7], ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʥʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠ-

ʯʝʩʢʠʭ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʦ-

ʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ: ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʯʠʩʪʢʘ ʠ ʜʝʟʠʥ-

ʬʝʢʮʠʷ ʧʦʤʝʱʝʥʠʡ, ʥʘʨʫʰʝʥʠʝ ʩʨʦʢʦʚ ʠʤ-

ʤʫʥʠʟʘʮʠʠ ʧʨʠ ʥʘʙʦʨʝ ʛʨʫʧʧ ʪʝʣʷʪ ʜʣʷ ʧʣʘ-

ʥʦʚʦʡ ʚʘʢʮʠʥʘʮʠʠ, ʩʦʚʤʝʩʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ (ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ) 

ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʥʝʧʦʣʥʦʮʝʥʥʦʝ ʠʭ 

ʢʦʨʤʣʝʥʠʝ.  

 

ɺʓɺʆɼʓ  
1 ʊʨʠʭʦʬʠʪʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʈɹ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʧʨʦ-

ʷʚʣʝʥʠʶ ʚ ʚʠʜʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʵʥʟʦʦʪʠʠ. 

ʆʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʜʝʨʤʘʪʦʬʠʪʦʟʦʚ 

ʷʚʣʷʝʪʩʷ Trichophyton verrucosum (91,4%), 

ʨʝʞʝ ï Trichophyton mentagrophytes (8,6%). 

2 ɿʘʙʦʣʝʚʘʥʠʝ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ 

ʤʦʣʦʜʥʷʢʘ ʚ ʚʦʟʨʘʩʪʝ 2,5ï7 ʤʝʩʷʮʝʚ ʯʘʱʝ ʚ 

ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʩʪʦʡʣʦʚʦʤ ʠ 

ʩʢʫʯʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʞʠʚʦʪʥʳʭ. 

3 ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʥʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠ- 

ʯʝʩʢʠʭ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʦ-

ʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ. 
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ʥ»r, ʛ. ɺʠʪʝʙʩʢ 

 

ʂʃʀʅʀʏɽʉʂʀɽ ʀ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʎʓʇʃʗʊ,  

ɺɸʂʎʀʅʀʈʆɺɸʅʅʓʍ ʇʈʆʊʀɺ ʀɹɹ ʅɸ ʌʆʅɽ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ  

ʇʆʃʀʄʀʂʆʊʆʂʉʀʂʆɿɸ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇʆʃʀʌɸʄɸ 

 

ʈʝʟʶʤʝ 
ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʮʳʧʣʷʪ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ ʀɹɹ 

ʥʘ ʬʦʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʦʯʝʪʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ 

ʧʦʣʠʬʘʤʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʢʦʨʤʘ ʧʨʦ-

ʷʚʣʷʝʪʩʷ ʫ ʧʪʠʮ ʫʛʥʝʪʝʥʠʝʤ, ʩʥʠʞʝʥʠʝʤ ʘʧʧʝʪʠʪʘ, ʧʦʚʳʰʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. ʇʨʠʤʝʥʝ-

ʥʠʝ ʮʳʧʣʷʪʘʤ ʧʦʣʠʬʘʤʘ ʚ ʜʦʟʝ 5 ʤʛ/ʢʛ ʢʦʨʤʘ ʫʤʝʥʴʰʘʝʪ ʜʝʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʧʦʚʳʰʘʝʪ 

ʠʤʤʫʥʠʪʝʪ ʠ ʩʥʠʞʘʝʪ ʩʤʝʨʪʥʦʩʪʴ ʮʳʧʣʷʪ. 

 

Summary 
The clinical and morphological parameters of chickens that vaccinated against IBD with experimental chron-

ical polymicotoxocosis are studied. It was found that feeding naturally contaminated feed with polymycotoxins, man-

ifested in birds weakened, decreased appetite, increased morbidity and mortality rate. The using of polyfam for 

chickens at a dose of 5 mg / kg of ration negated the effects of mycotoxins, strengthen the immunity and reduces the 

mortality of chickens. 

 
ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 26.04.2016 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʄʠʢʦʪʦʢʩʠʥʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʤʥʦ-

ʛʠʭ ʢʦʨʤʘʭ, ʧʦʨʘʞʘʷ ʠʭ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʭʨʘ-

ʥʝʥʠʷ. ɹʦʣʝʟʥʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʠʢʨʦʩʢʦ- 

ʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ, ʠʟʚʝʩʪʥʳ ʙʦʣʝʝ 200 

ʣʝʪ [4]. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʭ (ʧʣʝʩʥʝʚʳʭ) ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʩʝʣʴʩʢʦ- 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʀʟʚʝʩʪʥʦ ʙʦʣʝʝ 

250 ʚʠʜʦʚ ʛʨʠʙʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʦʣʝʝ 

300 ʪʦʢʩʠʯʝʩʢʠʭ ʤʝʪʘʙʦʣʠʪʦʚ [2]. ʆʥʠ ʨʘʩ- 

ʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ, ʤʦʛʫʪ ʟʘʛʨʷ- 

ʟʥʷʪʴ ʢʦʨʤʘ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʭʨʘʥʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

[1]. ʅʘʢʘʧʣʠʚʘʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʟʝʨʥʝ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʨʘʩʪʝʥʠʡ, ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ  ʜʦ ʦʙʤʦʣʦ-  

ʪʘ ʚ ʚʘʣʢʘʭ, ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ. ʇʦʩʪʝʧʝʥ-

ʥʘʷ ʟʘʤʝʥʘ «ʧʦʣʝʚʳʭ ʧʣʝʩʝʥʝʡ» ʥʘ ʜʨʫʛʫʶ 

ʛʨʫʧʧʫ ʤʠʢʨʦʤʠʮʝʪʦʚ ï «ʧʣʝʩʝʥʝʡ ʭʨʘʥʝ-

ʥʠ»̫ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʝʨʥʝ, ʧʨʦʩʫʰʝʥʥʦʤ ʜʦ 

ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ 

ʧʨʘʚʠʣ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ, ʢʦʤʙʠʢʦʨʤʦʚ, ʦʪ- 

ʨʫʙʝʡ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʪʦʨʠʯ- 

ʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚ- 

ʥʦʝ ʨʘʟʚʠʪʠʝ «ʧʣʝʩʝʥʝʡ ʭʨʘʥʝʥʠʷ» ʠ ʥʘ- 

ʢʦʧʣʝʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ [6]. ɼʣʷ ʫʚʝʣʠ- 

ʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝ- 

ʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʫʩʣʦʚʠʡ ʩʦ- 

ʜʝʨʞʘʥʠʷ. 

ʉʦʨʙʝʥʪʳ ʩʥʠʞʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʜʦ-

ʩʪʫʧʥʦʩʪʴ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʚʷ-

ʟʳʚʘʷ ʠʭ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ.  
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ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʩʥʠʞʘʝʪʩʷ ʪʦʢʩʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ, ʧʨʝʜʦ-

ʭʨʘʥʷʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʠʢʦʪʦʢʩʠʥʘʤʠ. ʇʨʠ ʵʪʦʤ ʩʦʨ-

ʙʝʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʶʪ ʧʠʪʘʪʝʣʴ-

ʥʦʩʪʴ ʢʦʨʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʠʷ ʵʥʪʝ-

ʨʦʩʦʨʙʝʥʪʦʚ ʧʨʠ ʩʦʯʝʪʘʥʥʳʭ (ʘʩʩʦʮʠʘʪʠʚ- 

ʚʥʳʭ) ʤʠʢʦʪʦʢʩʠʢʦʟʘʭ ʤʘʣʦʯʠʩʣʝʥʥʳ [3]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ ʧʦʣʠ-

ʬʘʤʘ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʮʳʧʣʷʪ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʪʠʚ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʫʨʩʘʣʴʥʦʡ ʙʦʣʝʟʥʠ 

(ʀɹɹ) ʥʘ ʬʦʥʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʦʯʝʪʘʥʥʦʛʦ 

ʤʠʢʦʪʦʢʩʠʢʦʟʘ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  

ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʆɸʆ «ɺʠʪʝʙʩʢʘʷ ʙʨʦʡʣʝʨʥʘʷ 

ʧʪʠʮʝʬʘʙʨʠʢʘ» ʙʳʣʦ ʦʪʦʙʨʘʥʦ 100 ʮʳʧʣʷʪ 

ʦʜʥʦʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʪʠʮ ʧʦʜʙʠʨʘʣʠ 

ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʠ ʨʘʟʜʝʣʠʣʠ ʥʘ 5 

ʛʨʫʧʧ, ʧʦ 20 ʧʪʠʮ ʚ ʢʘʞʜʦʡ. ʎʳʧʣʷʪ 1-ʡ 

ʛʨʫʧʧʳ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʨʦʪʠʚ ʀɹɹ ʥʘ 

ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ ʧʦʣʠ-

ʬʘʤʘ ʠ ʢʦʤʙʠʢʦʨʤʘ, ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠ-

ʥʠʨʦʚʘʥʥʦʛʦ ʪʦʢʩʠʥʘʤʠ ʛʨʠʙʦʚ ʚ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷʭ: ʘʬʣʘʪʦʢʩʠʥ B1 ï 0,001 ʤʛ/ʢʛ; ʊ-2 

ʪʦʢʩʠʥ ï 0,09 ʤʛ/ʢʛ; ʜʝʦʢʩʠʥʠʚʘʣʝʥʦʣ 

(ɼʆʅ) ï1,24 ʤʛ/ʢʛ; ʟʝʘʨʘʣʝʥʦʥ ï 0,068 ʤʛ/ʢʛ; 

ʦʭʨʘʪʦʢʩʠʥ ï 0,005 ʤʛ/ʢʛ; ʬʫʤʦʥʠʟʠʥʳ ï 

0,2 ʤʛ/ʢʛ ʢʦʨʤʘ. ʇʦʣʠʬʘʤ ʧʨʠʤʝʥʷʣʠ ʮʳʧ-

ʣʷʪʘʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʚʳʨʘʱʠʚʘʥʠʷ 

ʚ ʜʦʟʝ 5 ʛ/ʢʛ ʢʦʨʤʘ. ɺ 15- ʠ 22-ʜʥʝʚʥʦʤ 

ʚʦʟʨʘʩʪʝ ʧʪʠʮ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʠʤʤʫʥʠʟʠʨʦ- 

ʚʘʣʠ ʧʨʦʪʠʚ ʀɹɹ ʚʠʨʫʩ-ʚʘʢʮʠʥʦʡ ʠʟ ʰʪ. 

«ɺʠʥʪʝʨʬʠʣʴʜ 2512». ɺʘʢʮʠʥʫ ʧʨʠʤʝʥʷʣʠ 

ʩʦʛʣʘʩʥʦ ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʝʝ ʧʨʠʤʝʥʝʥʠʶ 

ʧʝʨʦʨʘʣʴʥʦ, 2-ʢʨʘʪʥʦ. ʎʳʧʣʷʪ 2 ʛʨʫʧʧʳ ʚ 

15- ʠ 22-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʠʤʤʫʥʠʟʠʨʦʚʘ-

ʣʠ ʧʨʦʪʠʚ ʀɹɹ ʚʠʨʫʩ-ʚʘʢʮʠʥʦʡ ʠʟ ʰʪ. 

«ɺʠʥʪʝʨʬʠʣʴʜ 2512». ʇʪʠʮʝ ʵʪʦʡ ʛʨʫʧʧʳ 

ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʤʙʠʢʦʨʤ, ʟʘʛʨʷʟʥʝʥʥʳʡ ʤʠ-

ʢʦʪʦʢʩʠʥʘʤʠ, ʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠ-

ʬʘʤʘ. ʎʳʧʣʷʪ 3 ʛʨʫʧʧʳ ʚ 15- ʠ 22-ʜʥʝʚ- 

ʥʦʤ ʚʦʟʨʘʩʪʝ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʨʦʪʠʚ ʀɹɹ 

ʚʘʢʮʠʥʦʡ ʠʟ ʰʪ. «ɺʠʥʪʝʨʬʠʣʴʜ 2512» ʥʘ 

ʬʦʥʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʘ, ʥʝ ʟʘʛʨʷʟ- 

ʥʝʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘʤʠ. ʇʦʣʠʬʘʤ ʦʥʠ ʥʝ 

ʧʦʣʫʯʘʣʠ. ʇʪʠʮʝ 4 ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʮʠʢʣʘ ʚʳʨʘʱʠʚʘʥʠʷ ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʤʙʠ-

ʢʦʨʤ, ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ 

ʪʦʢʩʠʥʘʤʠ ʛʨʠʙʦʚ. ʀʤʤʫʥʠʟʘʮʠʷ ʧʨʦʪʠʚ 

ʀɹɹ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. ʇʦʣʠʬʘʤ ʮʳʧʣʷʪʘʤ 

ʵʪʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʥʝ ʧʨʠʤʝʥʷʣʠ. ʎʳʧʣʷ-

ʪʘʤ 5 (ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝ-

ʛʦ ʮʠʢʣʘ ʚʳʨʘʱʠʚʘʥʠʷ ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʤ-

ʙʠʢʦʨʤ, ʥʝ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ ʪʦʢʩʠʥʘʤʠ 

ʛʨʠʙʦʚ. ʀʤʤʫʥʠʟʘʮʠʷ ʧʨʦʪʠʚ ʀɹɹ ʥʝ ʧʨʦ-

ʚʦʜʠʣʘʩʴ, ʧʦʣʠʬʘʤ ʧʪʠʮʝ ʵʪʦʡ ʛʨʫʧʧʳ ʪʘʢ-

ʞʝ ʥʝ ʧʨʠʤʝʥʷʣʠ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʚʘʢʮʠʥʘʮʠʠ ʚʩʶ 

ʧʪʠʮʫ 1, 2 ʠ 3 ʛʨʫʧʧ ʚʳʜʝʨʞʠʚʘʣʠ ʙʝʟ ʜʦ-

ʩʪʫʧʘ ʚʦʜʳ ʠ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 6 ʯʘʩʦʚ. ʇʦʝ-

ʥʠʝ ʠ ʢʦʨʤʣʝʥʠʝ ʮʳʧʣʷʪ ʚʦʟʦʙʥʦʚʣʷʣʠ ʯʝ-

ʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ. ʇʝʨʝʜ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʚʘʢʮʠʥʫ ʨʘʩʪʚʦʨʷʣʠ ʚ ʚʦʜʦʧʨʦ-

ʚʦʜʥʦʡ ʚʦʜʝ ʠ ʚʳʧʘʠʚʘʣʠ ʮʳʧʣʷʪʘʤ ʩ ʪʘ-

ʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʥʘ ʦʜʥʫ ʧʪʠʮʫ ʧʨʠʭʦ-

ʜʠʣʘʩʴ ʦʜʥʘ ʜʦʟʘ ʚʘʢʮʠʥʳ.  

ʂʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʪʠʮʳ ʦʮʝʥʠ-

ʚʘʣʠ ʧʫʪʝʤ ʝʞʝʜʥʝʚʥʦʛʦ ʦʩʤʦʪʨʘ ʩ ʫʯʝʪʦʤ 

ʧʦʚʝʜʝʥʠʷ, ʘʧʧʝʪʠʪʘ, ʧʦʜʚʠʞʥʦʩʪʠ, ʦʧʝ-

ʨʝʥʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʧʦʪʨʝʙ-

ʣʝʥʠʷ ʢʦʨʤʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʧʳʪʘ. ʉʦʭʨʘʥ-

ʥʦʩʪʴ ï ʧʫʪʝʤ ʫʯʝʪʘ ʧʘʚʰʝʡ ʧʪʠʮʳ. ʅʘ 7-ʡ 

ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʚʦʡ, ʘ ʪʘʢʞʝ ʥʘ 7 ʠ 14 ʜʥʠ 

ʧʦʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ ʧʦ 4ï5 ʧʪʠʮ ʠʟ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʫʙʠʚʘʣʠ. ʇʨʦʚʦʜʠʣʠ 

ʚʩʢʨʳʪʠʝ ʫʙʠʪʳʭ ʮʳʧʣʷʪ, ʠʟʫʯʘʣʠ ʭʘʨʘʢ-

ʪʝʨ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘ-   

ʪʠʩʪʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ  

Microsoft Excel 2003. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʵʬʬʝʢʪ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʤʠʢʦʪʦʢʩʠ-

ʥʦʚ ʥʘ ʨʘʩʪʫʱʠʡ ʦʨʛʘʥʠʟʤ ʦʩʦʙʝʥʥʦ ʷʨʢʦ 

ʧʨʦʷʚʠʣʩʷ ʚʦ 2 ʠ 4 ʛʨʫʧʧʘʭ ʮʳʧʣʷʪ, ʛʜʝ 

ʞʠʚʘʷ ʤʘʩʩʘ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʚʝʩʳ ʚʦ 

ʚʩʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʘʤʳʤʠ ʥʠʟ-

ʢʠʤʠ. ʊʘʢ, ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʚʦʡ ʚʘʢʮʠ-

ʥʘʮʠʠ ʞʠʚʘʷ ʤʘʩʩʘ ʮʳʧʣʷʪ 2 ʛʨʫʧʧʳ ʩʦʩʪʘ-

ʚʠʣʘ 480,00 Ñ 44,94 ʛ (P<0,01), ʘ ʫ ʧʪʠʮ      

4-ʦʡ ï 515,00 Ñ 42,14 ʛ (P<0,05; ʪʘʙʣʠʮʘ 1). 



10                                     ʕʧʠʟʦʦʪʦʣʦʛʠʷ, ʠʤʤʫʥʦʙʠʦʣʦʛʠʷ, ʬʘʨʤʘʢʦʣʦʛʠʷ, ʩʘʥʠʪʘʨʠʷ                               2/2016        

ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

ʅʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʞʠ-

ʚʦʡ ʤʘʩʩʳ ʫ ʮʳʧʣʷʪ 5 ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʝʡ 

ʢʦʨʤ ʙʝʟ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʠ ʧʦʢʘʟʘʪʝʣʴ ʵʪʦʪ 

ʙʳʣ ʚ 1,3ï1,4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʙʨʦʡʣʝʨʦʚ  

1ï4 ʛʨʫʧʧ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫ ʧʪʠʮʳ 1 ʛʨʫʧ-

ʧʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʣʠʬʘʤʘ ʩʥʠʞʘʣʦʩʴ 

ʜʝʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʠ 

ʞʠʚʘʷ ʤʘʩʩʘ ʮʳʧʣʷʪ ʩʦʩʪʘʚʠʣʘ 

730,00Ñ75,84 ʛ (ʚ ʢʦʥʪʨʦʣʝ ï 1000 Ñ84,27 ʛ, 

P>0,05). ʉʘʤʘʷ ʥʠʟʢʘʷ ʤʘʩʩʘ ʙʳʣʘ ʫ ʧʪʠʮʳ 

2-ʦʡ ʛʨʫʧʧʳ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʡ ʠ ʧʦʣʫʯʘʚ-

ʰʝʡ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ ʪʦʢʩʠʥʘʤʠ ʛʨʠ-

ʙʦʚ ʢʦʨʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʷʣʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʦʚʝʨʥʦ. 

ʅʘ 36 ʜʝʥʴ ʦʧʳʪʘ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʫ ʧʪʠʮʳ 

5 ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʝʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 

ʢʦʨʤ ʧʦ ʚʩʝʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʙʝʟ 

ʤʠʢʦʪʦʢʩʠʥʦʚ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚ 

1,1ï1,4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʙʨʦʡʣʝʨʦʚ 1ï4 

ʛʨʫʧʧ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫ ʧʪʠʮʳ 2 ʠ 4 ʛʨʫʧʧ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʳʷʚʣʷʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʚʝʩʦʚ ʚ 1,3ï

1,4 ʨʘʟʘ. ʆʜʥʘʢʦ ʫ ʮʳʧʣʷʪ 1 ʛʨʫʧʧʳ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʘʜʩʦʨʙʝʥʪʘ ʧʦʣʠʬʘʤʘ ʜʝʧʨʝʩʩʠʚ-

ʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʩʥʠʞʘʣʦʩʴ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ 

ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʚʝʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʥʝʛʘʪʠʚ-

ʥʦʝ ʚʣʠʷʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʤʘʩʩʳ ʪʝʣʘ ʦʪʤʝʯʘʣʦʩʴ ʫ ʮʳʧʣʷʪ 2 ʠ 4 

ʛʨʫʧʧ, ʯʪʦ ʚʳʟʚʘʥʦ ʦʩʣʘʙʣʝʥʠʝʤ ʛʠʜʨʦʣʠ-

ʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʧʦʜʞʝʣʫ-

ʜʦʯʥʦʡ ʞʝʣʝʟʳ [10] ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʛʥʝ-

ʪʝʥʠʝʤ ʘʧʧʝʪʠʪʘ. ɺ ʧʝʨʚʳʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʥʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟ-

ʣʠʯʠʡ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʘ 3 

ʛʨʫʧʧʳ ʮʳʧʣʷʪ ʠ ʢʦʥʪʨʦʣʷ. ʈʘʟʣʠʯʠʷ ʧʦʷʚ-

ʣʷʣʠʩʴ ʣʠʰʴ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʜʥʘʢʦ 

ʠ ʦʥʠ ʥʝ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ (P>0,05). 

ʅʘʰʠ ʜʘʥʥʳʝ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘ-

ʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦ-

ʚʠʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʦʚ ʞʠ-

ʚʦʡ ʤʘʩʩʳ ʮʳʧʣʷʪ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʪʠʚ ʀɹɹ [8]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʘʠʙʦʣʴʰʝʝ 

ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʦʪʤʝʯʘʣʦʩʴ ʫ ʧʪʠʮ 

2 ʛʨʫʧʧʳ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʥʘ ʬʦʥʝ ʤʠʢʦ-

ʪʦʢʩʠʢʦʟʘ (ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠ 7 ʜʝʥʴ 

ʧʦʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʳʤʠ; P<0,05). ʋʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʩʠʥʝʨʛʠʯʝʩʢʠʤ 

ʥʝʛʘʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ ʚʘʢʮʠʥʳ ʠ ʤʠʢʦʪʦʢ-

ʩʠʥʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ.  

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʥʝ ʧʨʦʪʠʚʦ-

ʨʝʯʘʪ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ C.R. Park-

hurst, P.B. Hamilton [9] ʠ R.Y. Reams et al.  

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʧʦʣʠʬʘʤʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʪʝʣʘ ʮʳʧʣʷʪ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʪʠʚ ʀɹɹ ʥʘ ʬʦʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʦʣʠʤʠʢʦʪʦʢʩʠʢʦʟʘ 

ɻʨʫʧʧʳ ʮʳʧʣʷʪ 

ɾʠʚʘʷ ʤʘʩʩʘ ʮʳʧʣʷʪ, ʛ 

ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ 
ʧʝʨʚʦʡ ʚʘʢʮʠʥʘʮʠʠ 

 ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ 
ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ 

ʥʘ 14 ʜʝʥʴ ʧʦʩʣʝ 
ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ 

1 ʛʨʫʧʧʘ 
  

497,50±56,18 
P1-2>0,05 
P1-3>0,05 
P1-4>0,05 
P1-5>0,05 

730,00±75,84 
P1-2>0,05 
P1-3>0,05 
P1-4>0,05 
P1-5>0,05 

1116,25±71,63 
P1-2>0,05 
P1-3>0,05 
P1-4>0,05 
P1-5>0,05 

2 ʛʨʫʧʧʘ 

480,00 ± 44,94 
P2-3>0,05 
P2-4>0,05 
P2-5<0,01 

720,00 ± 19,66 
P2-3>0,05 
P2-4<0,05 
P2-5<0,05 

947,05 ± 53,37 
P2-3<0,01 
P2-4>0,05 
P2-5<0,001 

3 ʛʨʫʧʧʘ 

527,50 ± 53,37 
P3-4>0,05 
P3-5>0,05 

795,00 ± 70,23 
P3-4>0,05 
P3-5<0,05 

1197,50 ± 50,56 
P3-4>0,05 
P3-5>0,05 

4 ʛʨʫʧʧʘ 
515,00 ± 42,14 

P4-5<0,05 

775,00 ± 14,05 
P4-5<0,05 

1007,50 ± 106,74 
P4-5<0,05 

5 ʛʨʫʧʧʘ 635,00 ± 22,47 1000,00 ± 84,27 1295,00 ± 22,47 
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[7], ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʣʠ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ 

ʪʝʣʘ ʫ ʮʳʧʣʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤʘ ʩ ʤʠʢʦ-

ʪʦʢʩʠʥʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʝʞʝʜʥʝʚʥʳʭ ʥʘʙ- 

ʣʶʜʝʥʠʡ ʟʘ ʢʣʠʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʮʳʧ- 

ʣʷʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʝʨʚʳʝ 7 ʜʥʝʡ ʦʧʳʪʘ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʦʙʱʝʤ ʩʦʩʪʦʷ-

ʥʠʠ ʧʪʠʮʳ ʚʩʝʭ ʛʨʫʧʧ ʥʝ ʚʳʷʚʣʝʥʦ. ʎʳʧ-

ʣʷʪʘ ʘʢʪʠʚʥʦ ʧʦʝʜʘʣʠ ʢʦʨʤ, ʦʩʪʘʚʘʣʠʩʴ ʧʦ-

ʜʚʠʞʥʳʤʠ. ʅʘ 14 ʜʝʥʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʟʘʨʘ-

ʞʝʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʢʦʨʤʘ ʫ ʮʳʧʣʷʪ 2  

ʠ  4 ʛʨʫʧʧ ʦʪʤʝʯʝʥʦ  ʧʦʚʳʰʝʥʠʝ  ʧʦʪʨʝʙʣʝ- 

ʥʠʷ ʚʦʜʳ, ʥʝʢʦʪʦʨʦʝ ʫʛʥʝʪʝʥʠʝ, ʮʳʧʣʷʪʘ 

ʧʨʦʷʚʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ʪʦʣʴʢʦ ʧʨʠ ʜʘʯʝ ʢʦʨ-

ʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʣʘʙʦʩʪʴ, 

ʘʪʘʢʩʠʷ, ʜʝʧʨʝʩʩʠʷ, ʘʧʘʪʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʦʧʝʨʝʥʠʝ (ʨʠʩʫʥʦʢ 1), ʮʠʘʥʦʟ ʢʦʞʠ ʠ ʝʝ 

ʧʨʦʠʟʚʦʜʥʳʭ, ʥʝʨʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ɺ 1 

ʛʨʫʧʧʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʳ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʤʝʨʪʥʦʩʪʴ 

ʙʳʣʘ ʦʯʝʥʴ ʚʳʩʦʢʘ ʚʦ 2 ʠ 4 ʛʨʫʧʧʘʭ (25 % ʠ 

20 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʠʩʫʥʦʢ 2).  

ʈʠʩʫʥʦʢ 1 ï ʉʣʘʙʦʩʪʴ, ʘʪʘʢʩʠʷ, ʜʝʧʨʝʩʩʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʧʝʨʝʥʠʝ ʫ ʮʳʧʣʝʥʢʘ  

22-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 2 ʛʨʫʧʧʳ  

ʈʠʩʫʥʦʢ 2 ï ʉʣʘʙʦʩʪʴ, ʜʝʧʨʝʩʩʠʷ,  

ʢʦʥʚʫʣʴʩʠʠ ʠ ʩʤʝʨʪʥʦʩʪʴ ʫ ʮʳʧʣʷʪ  

24-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 2 ʛʨʫʧʧʳ 

ʋ ʮʳʧʣʷʪ 1 ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʧʦ-

ʣʠʬʘʤ, ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʣʫʯʘʝʚ ʛʠʙʝ-

ʣʠ ʮʳʧʣʷʪ. ʇʨʠ ʦʩʤʦʪʨʝ ʪʨʫʧʦʚ ʧʪʠʮ 2 ʠ 4 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʙʥʘʨʫʞʝʥʳ ʪʦʯʝʯʥʳʝ ʢʨʦ-

ʚʦʠʟʣʠʷʥʠʷ ʚ ʧʝʨʠʤʠʟʠʠ ʛʨʫʜʥʳʭ ʠ ʙʝʜ-

ʨʝʥʥʳʭ ʤʳʰʮ (ʨʠʩʫʥʦʢ 3), ʘʪʨʦʬʠʷ ʠ ʢʠ-

ʩʪʦʟ ʬʘʙʨʠʮʠʝʚʦʡ ʙʫʨʩʳ. ʋʢʘʟʘʥʥʳʝ ʧʨʦ-

ʮʝʩʩʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʟʚʠʪʠʠ ʧʦʩʪ-

ʚʘʢʮʠʥʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʀɹɹ ʫ ʧʪʠʮ ʥʘ ʬʦʥʝ 

ʭʨʦʥʠʯʝʩʢʦʡ ʤʠʢʦʠʥʪʦʢʩʠʢʘʮʠʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘʤʠ ʦʪʤʝʯʝʥʳ ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ ʠʥ-

ʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʮʳʧʣʷʪ ï ʟʝʨʥʠʩʪʘʷ 

ʜʠʩʪʨʦʬʠʷ ʤʠʦʢʘʨʜʘ, ʘʪʨʦʬʠʷ ʩʝʣʝʟʝʥʢʠ ʠ 

ʪʠʤʫʩʘ, ʩʫʭʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ. 

ʄʠʢʦʪʦʢʩʠʥʳ ʦʢʘʟʳʚʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʧʘʨʝʥʭʠʤʫ ʧʝʯʝʥʠ, ʢʦʪʦʨʘʷ ʧʦʨʘʞʘ-

ʣʘʩʴ ʫ ʚʩʝʭ ʮʳʧʣʷʪ 2 ʠ 4 ʛʨʫʧʧ: ʦʨʛʘʥ ʫʚʝ-

ʣʠʯʝʥ ʚ ʨʘʟʤʝʨʝ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʜʨʷʙʣʘʷ, 

ʮʚʝʪ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ, ʚʳʷʚʣʝʥʳ ʩʫʙʢʘʧʩʫ-

ʣʷʨʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ (ʨʠʩʫʥʦʢ 5). ʊʘʢʞʝ 

ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʘ-

ʨʘʢʪʝʨʥʳ  ʜʣʷ  ʞʠʨʦʚʦʡ ʠ ʪʦʢʩʠʯʝʩʢʦʡ ʜʠʩ- 

ʪʨʦʬʠʠ ʧʝʯʝʥʠ. ʋ ʠʥʪʘʢʪʥʳʭ ʧʪʠʮ 5 ʛʨʫʧ-

ʧʳ ʠ ʫ ʮʳʧʣʷʪ 1 ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʧʦʣʠ-

ʬʘʤ, ʩʪʨʫʢʪʫʨʘ ʧʝʯʝʥʠ  ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ (ʨʠʩʫʥʦʢ 6). ʆʨʛʘʥ ʠʤʝʣ ʫʧʨʫʛʫʶ 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʥʦʨʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ, ʮʚʝʪ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʤʠʢʦ-

ʪʦʢʩʠʥʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝ-

ʥʝʥʠʷʤ ʩʪʨʫʢʪʫʨʳ ʧʦʯʝʢ ʫ ʮʳʧʣʷʪ 2 ʠ 4 

ʛʨʫʧʧ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ. 

ʆʥʠ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʚ ʨʘʟʤʝʨʝ, ʥʘʙʫʭʰʠʝ, 

ʧʦʙʣʝʜʥʝʚʰʠʝ (ʨʠʩʫʥʦʢ 4). ʋʢʘʟʘʥʥʳʝ ʠʟ-

ʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʵʢʚʠ-

ʚʘʣʝʥʪʦʤ ʪʷʞʝʣʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʧʪʠʮ. 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3 ï ʄʘʢʨʦʬʦʪʦ. ɼʠʬʬʫʟʥʳʝ  

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ 

ʮʳʧʣʝʥʢʘ 36-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 2 ʛʨʫʧʧʳ 
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ʈʠʩʫʥʦʢ 4 ï ʄʘʢʨʦʬʦʪʦ. ʇʦʯʢʠ ʮʳʧʣʝʥʢʘ  

4 ʛʨʫʧʧʳ 29-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫʚʝʣʠʯʝʥʳ  

ʚ ʨʘʟʤʝʨʝ, ʥʘʙʫʭʰʠʝ, ʧʦʙʣʝʜʥʝʚʰʠʝ  

ʈʠʩʫʥʦʢ 5 ï ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ,  

ʞʝʣʪʦʚʘʪʘʷ ʦʢʨʘʩʢʘ ʠ ʧʦʜʢʘʧʩʫʣʷʨʥʳʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʧʝʯʝʥʠ 

36-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 2 ʛʨʫʧʧʳ  

ʈʠʩʫʥʦʢ 6 ï ʄʘʢʨʦʬʦʪʦ. ʅʦʨʤʘʣʴʥʘʷ  

ʩʪʨʫʢʪʫʨʘ ʧʝʯʝʥʠ ʮʳʧʣʝʥʢʘ 1 ʛʨʫʧʧʳ  

36-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

 

 

 

 

 

 

 

 

 

 

 

 

ɿɸʂʃʖʏɽʅʀɽ  
ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʮʳʧʣʷʪʘʤ ʢʦʨʤʘ,  

ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʛʦ ʪʦʢʩʠʥʘ-

ʤʠ ʛʨʠʙʦʚ (ʘʬʣʘʪʦʢʩʠʥ B1, ʊ-2 ʪʦʢʩʠʥ, 

ʜʝʦʢʩʠʥʠʚʘʣʝʥʦʣ, ʟʝʘʨʘʣʝʥʦʥ, ʦʭʨʘʪʦʢʩʠʥ, 

ʬʫʤʦʥʠʟʠʥʳ), ʚʳʟʳʚʘʶʪ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜ-

ʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʠ ʞʠʚʦʡ ʤʘʩʩʳ ʮʳʧ-

ʣʷʪ. ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷ-

ʥʠʠ ʠʟʫʯʘʝʤʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʠʢʦʪʦʢʩʠ-

ʥʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʠʬʘʤʘ ʚ ʜʦʟʝ 5 ʤʛ/ʢʛ 

ʢʦʨʤʘ ʩʥʠʞʘʝʪ ʜʝʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠ-

ʢʦʪʦʢʩʠʥʦʚ, ʫʣʫʯʰʘʝʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʪʠʮʳ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʭʨʘʥʥʦ-

ʩʪʠ ʧʦʛʦʣʦʚʴʷ ʠ ʫʤʝʥʴʰʘʝʪ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. 
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ʋʆ «ɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ «ɿʥʘʢ ʇʦʯʝʪʘ» ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-

ʥ»r, ʛ. ɺʠʪʝʙʩʢ 

 

ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʉʓɺʆʈʆʊʂʀ ʂʈʆɺʀ ʎʓʇʃʗʊ,  

ɺɸʂʎʀʅʀʈʆɺɸʅʅʓʍ ʇʈʆʊʀɺ ʀɹɹ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ «ʊɽʈʈɸʈʀʏ-

ɸʅʊʀʊʆʂʉ» ʇʈʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʄ ʇʆʃʀʄʀʂʆʊʆʂʉʀʂʆɿɽ 

 

ʈʝʟʶʤʝ  
ʋʩʪʘʥʦʚʣʝʥʦ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʮʳʧʣʷʪʘʤ ʢʦʨʤʘ, ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʛʦ ʪʦʢʩʠʥʘʤʠ ʛʨʠʙʦʚ (ʘʬʣʘʪʦʢʩʠʥ 

B1, ʊ-2 ʪʦʢʩʠʥ, ʜʝʦʢʩʠʥʠʚʘʣʝʥʦʣ, ʟʝʘʨʘʣʝʥʦʥ, ʦʭʨʘʪʦʢʩʠʥ, ʬʫʤʦʥʠʟʠʥʳ), ʧʨʠʚʦʜʠʪ ʢ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʥʘʨʫ-

ʰʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ɸʣɸʪ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ. ʉʭʦʜʥʳʝ, ʥʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʶʪʩʷ ʫ ʮʳʧʣʷʪ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ ʀɹɹ ʥʘ ʬʦʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʭʨʦ-

ʥʠʯʝʩʢʦʛʦ ʧʦʣʠʤʠʢʦʪʦʢʩʠʢʦʟʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ «ʊɽʈʈɸʈʀʏ-ɸʅʊʀʊʆʂʉ» ʧʨʦʬʠʣʘʢʪʠʨʫʝʪ 

ʨʘʟʚʠʪʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʪʠʮ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʣʘʙʣʝʥʠʶ 

ʠʥʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʩʩʦʮʠʘʮʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʠ ʚʘʢʮʠʥʥʦʛʦ ʘʥʪʠ-

ʛʝʥʘ. 

 

Summary 
It was established that Feeding chickens with contaminated ration with fungal toxins (aflatoxin B1, T-2 toxin, 

deoxynivalenol, zearalenone, ochratoxin, fumonisins) leads to biochemical disturbances which are accompanied by 

a significant increase compared to the control ALT activity and level of total bilirubin. Similar, but more pro-

nounced changes in biochemical parameters observed in chickens immunized against IBD in the background of ex-

perimental chronic polymicotoxicosis. Using enterosorbent "TERRARICH-ANTITOX" prophylactic development of 

metabolic abnormalities in serum blood of birds, and that contributes to the mitigation of the toxic effect of mycotox-

ins. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 26.04.2016 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʠ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʦʨʤʣʝʥʠʷ ʝʝ ʢʘʯʝ-

ʩʪʚʝʥʥʳʤ ʠ ʧʦʣʥʦʨʘʮʠʦʥʥʳʤ ʢʦʤʙʠʢʦʨ-

ʤʦʤ. 

ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʨʛʘʥʠʟ-

ʤʘ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʨʤʘ, ʟʘʛʨʷʟ- 

ʥʝʥʥʳʝ ʧʨʦʜʫʢʪʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʨʠʙʦʚ ï ʤʠʢʦʪʦʢʩʠʥʘʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ 

ʜʚʫʤ ʛʨʫʧʧʘʤ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʛʨʠʙʳ, ʦʪ-

ʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʘʤ Aspergillus ʠ Péni- 

cillium, ʚʪʦʨʘʷ ï «ʧʦʣʝʚʳʝ» ʛʨʠʙʳ ï ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Alternaris, Helminthospo- 

rium, Cladosporium ʠ Fusarium [3]. 

ʇʨʦʙʣʝʤʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʤʠʢʦʪʦʢʩʠ-

ʥʘʤʠ ʢʦʨʤʦʚ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʘ, ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʛʣʦʙʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʙʠʦʩʬʝʨʳ [1]. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʨʘʡʥʝ ʨʝʜʢʦ ʢʦʨʤ ʧʦʨʘʞʘ-

ʝʪʩʷ ʦʜʥʠʤ ʚʠʜʦʤ ʛʨʠʙʦʚ ʠ ʩʦʜʝʨʞʠʪ 

ʦʜʠʥ ʤʠʢʦʪʦʢʩʠʥ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʥʝʤ ʦʙ-

ʥʘʨʫʞʠʚʘʶʪ ʜʚʘ, ʪʨʠ ʠ ʙʦʣʝʝ ʤʠʢʦʪʦʢʩʠ-

ʥʦʚ, ʧʨʠʯʝʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʞʜʦʛʦ ʚ ʦʪ-

ʜʝʣʴʥʦʩʪʠ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʠʥʝʨʛʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪ ʛʨʫʧʧʳ ʤʠʢʦʪʦʢʩʠʥʦʚ ʧʨʠʚʦ-

ʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʧʘʪʦʣʦʛʦ-

ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʙʦʣʝʟʥʠ, ʯʪʦ ʧʨʠ- 
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ʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘ-

ʛʥʦʩʪʠʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ [8]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʨʷʜʫ ʩ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʧʨʝ- 

ʜʦʪʚʨʘʱʝʥʠʝ ʧʦʧʘʜʘʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ 

ʦʨʛʘʥʠʟʤ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʠʟʳʩʢʘʥʠʝ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ 

ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʦʨʛʘʥʠʟʤ ʪʦʢʩʠʥʦʚ. ʂ ʯʠʩ-

ʣʫ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʦʪʥʦʩʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚ ʠ ʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʢ ʤʦʱʥʦʛʦ ʬʘʢʪʦʨʘ ʨʝʛʫ-

ʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ ʪʦʢʩʠʢʦʢʠʥʝʪʠʢʠ ʯʫʞʝ-

ʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʢʣʶʯʘʷ ʵʪʘʧʳ ʚʩʘ-

ʩʳʚʘʥʠʷ, ʧʝʯʝʥʦʯʥʦ-ʢʠʰʝʯʥʦʡ ʨʝʮʠʨʢʫʣʷ-

ʮʠʠ, ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʜʝʪʦʢʩʠʢʘʮʠʠ 

[6]. ʉʦʨʙʝʥʪʳ ʩʥʠʞʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʜʦʩʪʫʧʥʦʩʪʴ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʘʜʩʦʨʙʠʨʫʷ ʤʠʢʦʪʦʢʩʠʥ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠ-

ʞʘʝʪ ʝʛʦ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘ-

ʥʠʟʤ ʠ ʧʨʝʜʦʭʨʘʥʷʝʪ ʧʨʦʜʫʢʮʠʶ ʧʪʠʮʝ-

ʚʦʜʩʪʚʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦ-

ʠʩʢ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ, ʫʜʦʙʥʳʭ ʚ ʧʨʠ-

ʤʝʥʝʥʠʠ ʠ ʜʦʩʪʫʧʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʫʯ-

ʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷ-

ʥʠʝ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ «ʊɽʈʈɸʈʀʏ-ɸʅʊʀ- 

ʊʆʂʉ» ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳ-

ʚʦʨʦʪʢʠ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʚʘʢʮʠ-

ʥʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ ʀɹɹ ʥʘ ʬʦʥʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʦʣʠʤʠʢʦʪʦʢ-

ʩʠʢʦʟʘ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  

ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 

100 ʮʳʧʣʷʪʘʭ 1-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʜʦ-

ʙʨʘʥʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʠ ʨʘʟʜʝ-

ʣʝʥʥʳʭ ʥʘ 5 ʛʨʫʧʧ, ʧʦ 20 ʧʪʠʮ ʚ ʢʘʞʜʦʡ.  

ʎʳʧʣʷʪ 1 ʛʨʫʧʧʳ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ 

ʧʨʦʪʠʚ ʀɹɹ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʵʥʪʝʨʦ-

ʩʦʨʙʝʥʪʘ «ʊɽʈʈɸʈʀʏ-ɸʅʊʀʊʆʂʉ» ʠ 

ʢʦʤʙʠʢʦʨʤʘ, ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠʥʠʨʦ-

ʚʘʥʥʦʛʦ ʪʦʢʩʠʥʘʤʠ ʛʨʠʙʦʚ ʚ ʢʦʥʮʝʥʪʨʘʮʠ- 

ʷʭ: ʘʬʣʘʪʦʢʩʠʥ B1 ï 0,001 ʤʛ/ʢʛ; ʊ-2 ʪʦʢ-

ʩʠʥ ï 0,09 ʤʛ/ʢʛ; ʜʝʦʢʩʠʥʠʚʘʣʝʥʦʣ (ɼʆʅ) ï     

1,24 ʤʛ/ʢʛ; ʟʝʘʨʘʣʝʥʦʥ ï 0,068 ʤʛ/ʢʛ; ʦʭʨʘ-

ʪʦʢʩʠʥ ï 0,005 ʤʛ/ʢʛ; ʬʫʤʦʥʠʟʠʥʳ ï         

0,2 ʤʛ/ʢʛ ʢʦʨʤʘ. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʨʠʤʝ-

ʥʷʣʠ ʮʳʧʣʷʪʘʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʚ ʜʦʟʝ 5 ʛ/ʢʛ ʢʦʨʤʘ. ɺ 15- ʠ 22-

ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʮʳʧʣʷʪ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʨʦʪʠʚ ʀɹɹ ʚʠʨʫʩ-

ʚʘʢʮʠʥʦʡ ʠʟ ʰʪʘʤʤʘ «ɺʠʥʪʝʨʬʠʣʴʜ 2512». 

ɺʘʢʮʠʥʫ ʧʨʠʤʝʥʷʣʠ ʩʦʛʣʘʩʥʦ ʀʥʩʪʨʫʢʮʠʠ 

ʧʦ ʝʝ ʧʨʠʤʝʥʝʥʠʶ, ʧʝʨʦʨʘʣʴʥʦ, 2-ʢʨʘʪʥʦ. 

ʎʳʧʣʷʪ 2 ʛʨʫʧʧʳ ʚ 15- ʠ 22-ʜʥʝʚʥʦʤ ʚʦʟ-

ʨʘʩʪʝ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʨʦʪʠʚ ʀɹɹ ʚʠʨʫʩ-

ʚʘʢʮʠʥʦʡ ʠʟ ʰʪʘʤʤʘ «ɺʠʥʪʝʨʬʠʣʴʜ 2512». 

ʎʳʧʣʷʪʘʤ ʵʪʦʡ ʛʨʫʧʧʳ ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʤ-

ʙʠʢʦʨʤ, ʟʘʛʨʷʟʥʝʥʥʳʡ ʤʠʢʦʪʦʢʩʠʥʘʤʠ,     

ʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ «ʊɽʈʈɸʈʀʏ-ɸʅʊʀ- 

ʊʆʂʉ». ʎʳʧʣʷʪ 3 ʛʨʫʧʧʳ ʚ 15- ʠ 22-

ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʨʦʪʠʚ 

ʀɹɹ ʚʘʢʮʠʥʦʡ ʠʟ ʰʪʘʤʤʘ «ɺʠʥʪʝʨʬʠʣʴʜ 

2512» ʥʘ ʬʦʥʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʘ, 

ʥʝ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, «ʊɽʈ-

ʈɸʈʀʏ-ɸʅʊʀʊʆʂʉ» ʦʥʠ ʥʝ ʧʦʣʫʯʘʣʠ. 

ʎʳʧʣʷʪʘʤ 4 ʛʨʫʧʧʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʤʙʠʢʦʨʤ, 

ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ ʪʦʢʩʠʥʘ-

ʤʠ ʛʨʠʙʦʚ, ʠʤʤʫʥʠʟʘʮʠʷ ʧʨʦʪʠʚ ʀɹɹ ʥʝ 

ʧʨʦʚʦʜʠʣʘʩʴ, «ʊɽʈʈɸʈʀʏ-ɸʅʊʀʊʆʂʉ» 

ʮʳʧʣʷʪʘʤ ʵʪʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʥʝ ʧʨʠʤʝʥʷ-

ʣʠ. ʎʳʧʣʷʪʘʤ 5 ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴ) ʚ ʪʝʯʝ-

ʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʚʳʨʘʱʠʚʘʥʠʷ ʩʢʘʨʤʣʠʚʘʣʠ 

ʢʦʤʙʠʢʦʨʤ, ʥʝ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ ʪʦʢʩʠ-

ʥʘʤʠ ʛʨʠʙʦʚ, ʠʤʤʫʥʠʟʘʮʠʷ ʧʨʦʪʠʚ ʀɹɹ ʥʝ 

ʧʨʦʚʦʜʠʣʘʩʴ, «ʊɽʈʈɸʈʀʏ-ɸʅʊʀʊʆʂʉ» 

ʮʳʧʣʷʪʘʤ ʵʪʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʥʝ ʧʨʠʤʝʥʷ-

ʣʠ. 

ʅʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʚʦʡ, 7 ʠ 14 ʜʥʠ ʧʦ-

ʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ ʦʪ 5 ʧʪʠʮ ʠʟ ʢʘʞ-

ʜʦʡ ʛʨʫʧʧʳ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʩʳʚʦʨʦʪʢʠ. ɸʢʪʠʚʥʦʩʪʴ ɸʩɸʪ ʠ 

ɸʣɸʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʢʠʥʝ-

ʪʠʯʝʩʢʠ [4] ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ 

«Cormay» ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥ-

ʥʳʭ (ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ) ʥʘʙʦʨʦʚ ʨʝʘʢʪʠ-

ʚʦʚ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʚʳʨʘʞʘʣʠ ʚ 

ʄɽ/ʣ. ʂʦʥʮʝʥʪʨʘʮʠʶ  ʙʠʣʠʨʫʙʠʥʘ  ʚ ʩʳʚʦ- 

ʨʦʪʢʝ  ʢʨʦʚʠ  ʦʧʨʝʜʝʣʷʣʠ  ʤʦʜʠʬʠʮʠʨʦʚʘʥ- 
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ʥʳʤ ʤʝʪʦʜʦʤ ʄʘʣʣʦʷ-ʕʚʝʣʠʥ, ʤʦʯʝʚʦʡ 

ʢʠʩʣʦʪʳ ï ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʪʨʠ- 

ʛʣʠʮʝʨʠʜʦʚ ï ʩʫʣʴʬʦʬʦʩʬʦʚʘʥʠʣʠʥʦʚʳʤ 

ʤʝʪʦʜʦʤ, ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ï ʬʝʨʤʝʥʪʘ-

ʪʠʚʥʳʤ ʤʝʪʦʜʦʤ [4, 5]. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝ- 

ʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚʳʨʘʞʘʣʠ 

ʚ ʤʤʦʣʴ/ʣ, ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʠ ʤʦʯʝʚʦʡ 

ʢʠʩʣʦʪʳ ï ʚ ʤʢʤʦʣʴ/ʣ. ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 

ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘ- 

ʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Excel 2003.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 7 ʜʝʥʴ ʧʦ-

ʩʣʝ ʧʝʨʚʦʡ ʚʘʢʮʠʥʘʮʠʠ ʘʢʪʠʚʥʦʩʪʴ ɸʣɸʪ ʚ 

ʩʳʚʦʨʦʪʢʝ ʠʥʪʘʢʪʥʳʭ ʮʳʧʣʷʪ 5 ʛʨʫʧʧʳ 

ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 38,50Ñ3,65 ʄɽ/ʣ. ʋ 

ʧʦʜʦʧʳʪʥʳʭ ʧʪʠʮ 2 ʠ 4 ʛʨʫʧʧ ʦʪʤʝʯʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥ-

ʥʦʛʦ ʬʝʨʤʝʥʪʘ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1,3 

(P>0,05) ʠ 1,4 (P<0,05) ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʋ ʮʳʧʣʷʪ 1 ʠ 

3 ʛʨʫʧʧ ʦʪʤʝʯʘʣʠʩʴ ʩʭʦʜʥʳʝ, ʥʦ ʤʝʥʝʝ ʚʳ-

ʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ɺ.ʉ. ʂʘ-

ʤʳʰʥʠʢʦʚʘ [4] ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ɸʣɸʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘ-

ʞʘʝʪ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʤʝʤʙʨʘʥ ʛʝʧʘ-

ʪʦʮʠʪʦʚ ʧʝʯʝʥʠ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩʳʚʦʨʦʪʦʯ-

ʥʘʷ ɸʣɸʪ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʯʝ-

ʥʦʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʅʘʰʠ ʧʨʝʜʧʦʣʦ-

ʞʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʉ.ʃ. ʈʘʜʯʝʥʢʦ [7], ɺ.ʄ. ʍʦʣʦ-

ʜʘ ʠ ʃ.ʅ. ɻʨʦʤʦʚʦʡ [9], ʀ.ʅ. ɻʨʦʤʦʚʘ [2], 

ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʣʠ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʚ ʩʳʚʦʨʦʪʢʝ ʠ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʧʪʠʮ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʜʨʫʛʠʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʙʳʣʘ ʚʳʷʚ-

ʣʝʥʘ ʥʘʤʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ. ʊʘʢ, ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠ-

ʥʘʮʠʠ ʘʢʪʠʚʥʦʩʪʴ ɸʣɸʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʧʪʠʮ 2 ʠ 4 ʛʨʫʧʧ ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʣʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 36ï39%, ʘ ʥʘ 14 

ʜʝʥʴ ʧʦʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ ï ʚ 1,4ï1,5 

ʨʘʟʘ. ʋ ʧʪʠʮ 1 ʠ 3 ʛʨʫʧʧ ʘʢʪʠʚʥʦʩʪʴ ɸʣɸʪ 

ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 9ï

21%, ʦʜʥʘʢʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʥʝ ʙʳʣʠ ʜʦʩʪʦ-

ʚʝʨʥʳʤʠ. 

ʅʘ 7 ʜʝʥʴ  ʧʦʩʣʝ ʧʝʨʚʦʡ  ʚʘʢʮʠʥʘʮʠʠ 

ʘʢʪʠʚʥʦʩʪʴ ɸʩɸʪ ʚ ʩʳʚʦʨʦʪʢʝ ʧʪʠʮ 5-ʡ 

(ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 96,95Ñ   

6,0 ʄɽ/ʣ. ʋ ʧʦʜʦʧʳʪʥʳʭ ʧʪʠʮ 2 ʠ 4 ʛʨʫʧʧ 

ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʩɸʪ 

ʥʘ 18ï25% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʦʜ-

ʥʘʢʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʥʝ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ. 

ʉʭʦʜʥʘʷ ʢʘʨʪʠʥʘ ʦʪʤʝʯʘʣʘʩʴ ʥʘʤʠ ʚ ʧʦʩʣʝ-

ʜʫʶʱʠʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢ, ʥʘ 7 

ʜʝʥʴ ʧʦʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ ʘʢʪʠʚʥʦʩʪʴ 

ɸʩɸʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʪʠʮ 2 ʠ 4 ʛʨʫʧʧ 

ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 29% (P>0,05) 

ʠ 32% (P<0,05), ʘ ʥʘ 14 ʜʝʥʴ ʧʦʩʣʝ ʚʪʦʨʦʡ 

ʚʘʢʮʠʥʘʮʠʠ ï ʥʘ 31% (P>0,05) ʠ 37% 

(P>0,05). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ 1 ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʵʥʪʝʨʦ-

ʩʦʨʙʝʥʪ «ʊɽʈʈɸʈʀʏ-ɸʅʊʀʊʆʂʉ», ʢʦʣʝ-

ʙʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ɸʩɸʪ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʙʳʣʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʦ 2 ʠ 4 ʛʨʫʧʧʘʭ. ʋ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 3 ʛʨʫʧʧʳ ʚʦ ʚʩʝ ʩʨʦʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʙʳʣʘ 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦ 

ʵʪʦ ʥʝ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʠʥʪʘʢʪʥʳʭ ʧʪʠʮ 5 ʛʨʫʧʧʳ 22-

ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʚ ʩʨʦʢʠ ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ 

ʧʝʨʚʦʡ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʀɹɹ) ʩʦʩʪʘʚʠʣʘ 

0,53Ñ0,04 ʤʤʦʣʴ/ʣ. ʋ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 2 

ʠ 4 ʛʨʫʧʧ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦ-

ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 32% ʠ 9% (P>0,05). ɻʠ-

ʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʷ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʮʝʣʦʛʦ ʨʷʜʘ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ  ʞʠʨʦʚʦʡ ʜʠʩ-

ʪʨʦʬʠʠ ʧʝʯʝʥʠ ʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʛʝʧʘ-

ʪʠʪʘ [5]. 

ɺʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ (ʥʘ 7 ʠ 14 ʜʥʠ ʧʦʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘ-

ʮʠʠ ʧʨʦʪʠʚ ʀɹɹ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʨʠʛʣʠʮʝ-

ʨʠʜʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʪʠʮ 2 ʛʨʫʧʧʳ 

ʙʳʣʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 

38% ʠ 70%, ʘ ʫ ʮʳʧʣʷʪ 4 ʛʨʫʧʧʳ ï ʥʘ 25% 

ʠ 48% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (P>0,05). ʋ ʮʳʧʣʷʪ 

1 ʠ 3 ʛʨʫʧʧ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʷ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ  ʦʙʱʝʛʦ  ʭʦʣʝʩʪʝʨʠʥʘ  ʚ 
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ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 22-ʜʥʝʚʥʳʭ ʮʳʧʣʷʪ 5 

ʛʨʫʧʧʳ (ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʚʦʡ ʚʘʢʮʠʥʘ-

ʮʠʠ) ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 4,21Ñ0,37 

ʤʤʦʣʴ/ʣ. ʅʘ ʪʘʢʦʤ ʞʝ ʫʨʦʚʥʝ ʜʘʥʥʳʡ ʧʦʢʘ-

ʟʘʪʝʣʴ ʩʦʭʨʘʥʷʣʩʷ ʜʦ ʢʦʥʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʅʠʢʘʢʠʭ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʫʨʦʚʥʷ ʦʙ-

ʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʮʳʧʣʷʪ 1ï4 ʛʨʫʧʧ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʥʪʘʢʪʥʳʭ ʮʳʧʣʷʪ 22-

ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʚʦʡ 

ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʀɹɹ ʩʦʩʪʘʚʠʣʘ 3,38Ñ 

0,22 ʤʢʤʦʣʴ/ʣ. ʋ ʧʪʠʮ 2 ʠ 4 ʛʨʫʧʧ ʦʪʤʝʯʘ-

ʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

15% ʠ 27% (P>0,05). ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʙʥʘʨʫʞʠ-

ʚʘʣʠʩʴ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʊʘʢ, ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘ-

ʮʠʠ ʫʨʦʚʝʥʴ ʙʠʣʠʨʫʙʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦ-

ʚʠ ʧʪʠʮ 2 ʠ 4 ʛʨʫʧʧ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʥʘ 24% ʠ 32%, ʘ ʥʘ 14 ʜʝʥʴ 

ʧʦʩʣʝ ʚʪʦʨʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ï ʥʘ 37% ʠ 38% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʜʘʥʥʳʤ ɺ.ʉ. ʂʘʤʳʰ-

ʥʠʢʦʚʘ [5] ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʚʨʝʞʜʝʥʠʷ ʤʝʤ-

ʙʨʘʥ ʠ ʮʠʪʦʣʠʟʘ ʛʝʧʘʪʦʮʠʪʦʚ ʧʝʯʝʥʠ. ɺʤʝ-

ʩʪʝ ʩ ʪʝʤ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 1 ʛʨʫʧʧʳ, 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʨʙʝʥʪʘ «ʊɽʈʈɸʈʀʏ-ɸʅʊʀʊʆʂʉ», ʢʦʣʝ-

ʙʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʣʠʨʫʙʠʥʘ ʙʳʣʠ ʤʝ-

ʥʝʝ ʚʳʨʘʞʝʥʳ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʳ- 

ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 5 (ʢʦʥʪ- 

ʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ  ʚ ʨʘʟʥʳʝ  ʩʨʦʢʠ ʠʩʩʣʝʜʦ- 

 

ʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 169,75Ñ    

5,34 ï 183,00Ñ16,01 ʤʢʤʦʣʴ/ʣ. ʋ ʧʦʜʦʧʳʪ-

ʥʳʭ ʧʪʠʮ 1ï4 ʛʨʫʧʧ ʚ ʪʝʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝ-

ʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʤʤʫ-

ʥʠʟʘʮʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʦʪʠʚ ʀɹɹ ʥʘ 

ʬʦʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʦʯʝʪʘʥʥʦʛʦ (ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ) ʤʠʢʦʪʦʢʩʠ-

ʢʦʟʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʦ-

ʩʪʦʚʝʨʥʳʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʦʚʳʰʝ-

ʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʘʢʪʠʚʥʦ-

ʩʪʠ ɸʣɸʪ ʚ 1,4ï1,5 ʨʘʟʘ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʥʘ 24ï37% ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʧʪʠʮ. ʋ 

ʮʳʧʣʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʤʠʢʦʪʦʢʩʠʥʳ ʠ ʥʝ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ ʀɹɹ, ʚʳʷʚʣʝʥʳ 

ʩʭʦʜʥʳʝ, ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʘ «ʊɽʈʈɸ- 

ʈʀʏ-ɸʅʊʀʊʆʂʉ» ʧʨʦʬʠʣʘʢʪʠʨʫʝʪ ʨʘʟʚʠ-

ʪʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʩʳʚʦʨʦʪ-

ʢʝ ʢʨʦʚʠ ʧʪʠʮ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʦʩʣʘʙʣʝʥʠʶ ʠʥʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟ-

ʤʘ ʧʪʠʮ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʩ-

ʩʦʮʠʘʮʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʠ ʚʘʢʮʠʥʥʦʛʦ ʘʥ-

ʪʠʛʝʥʘ. ʇʨʠʤʝʥʝʥʠʝ ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ 

ʚʠʨʫʩ-ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʀɹɹ ʥʘ ʬʦʥʝ ʜʦʙʨʦ-

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʠʥʜʠ-

ʢʘʪʦʨʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘ-

ʙʦʣʠʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. 
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ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʜʣʷ ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʙʝʟʚʨʝʜʝʥ, ʘʨʝʘʢʪʦʛʝʥʝʥ ʠ ʩʪʠʤʫʣʠʨʫʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʪʝʣ ʢ ʨʝʦʚʠʨʫʩʫ ʧʪʠʮ ʚ ʟʘʱʠʪʥʳʭ ʪʠʪʨʘʭ ʚ ʦʨʛʘʥʠʟʤʝ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʢʫʨ. 

 

Summary 
The article presents data on the design of the domestic inactivated vaccine for the prevention the reovirus 

infection of avian. It has been established that the preparation is harmless, no irritation activity and stimulates in 

the body immunized hens  antibody to avian reoviruses in protective titers. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 22.04.2016 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʈʝʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ (ʪʝʥʦʩʠʥʦ-

ʚʠʪ) ʧʪʠʮ ï ʢʦʥʪʘʛʠʦʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʚʦʩʧʘʣʝʥʠʝʤ ʩʫʭʦʞʠʣʠʡ 

ʠ ʩʫʭʦʞʠʣʴʥʳʭ ʚʣʘʛʘʣʠʱ, ʘʨʪʨʠʪʦʤ, ʵʥʪʝ-

ʨʠʪʦʤ ʠ ʛʝʧʘʪʠʪʦʤ [6, 9].  

ʈʝʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʘ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʪʠʮʝʭʦʟʷʡʩʪʚ ʈʦʩʩʠʠ, 

ʋʢʨʘʠʥʳ, ʇʦʣʴʰʳ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘ-

ʨʫʩʴ ʨʝʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʘ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʟʘʥʦʩʘ 

ʚʦʟʙʫʜʠʪʝʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʧʨʠ ʟʘʚʦʟʝ ʟʘʨʘʞʸʥʥʦʡ ʨʝʦʚʠʨʫʩʦʤ ʧʪʠʮʳ, 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ, ʩ ʦʙʦʨʦʪʥʦʡ ʷʠʯʥʦʡ 

ʠ ʤʷʩʥʦʡ  ʪʘʨʦʡ,  ʢʦʨʤʦʤ;  ʙʦʣʴʰʫʶ  ʦʧʘʩ- 

ʥʦʩʪʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʝʦʚʠʨʫʩʘ ʧʪʠʮ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʠʢʠʝ ʧʪʠʮʳ.  

ɺ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟ-

ʥʝʡ ʧʪʠʮ ʚʝʜʫʱʘʷ ʨʦʣʴ ʦʪʚʝʜʝʥʘ ʚʘʢʮʠʥʘ-

ʮʠʠ. 

ɼʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʚʦ ʚʩʸʤ ʤʠʨʝ 

ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʞʠʚʳʝ, ʪʘʢ ʠ ʠʥʘʢʪʠʚʠʨʦ-

ʚʘʥʥʳʝ ʚʘʢʮʠʥʳ [5, 8, 9, 10].  

ʋ 15ï25% ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʧʪʠʮʳ ʦʙ-

ʥʘʨʫʞʠʚʘʶʪ ʧʘʩʩʠʚʥʳʝ ʘʥʪʠʪʝʣʘ, ʧʝʨʝʜʘ-

ʚʘʝʤʳʝ ʧʦʪʦʤʩʪʚʫ ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʦ. ʄʘʪʝ-

ʨʠʥʩʢʠʝ ʘʥʪʠʪʝʣʘ ʫ ʮʳʧʣʷʪ ʩʦʭʨʘʥʷʶʪʩʷ 

ʜʦ 3 ʥʝʜʝʣʴ. ʉʫʪʦʯʥʳʝ ʮʳʧʣʷʪʘ ʥʘʠʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʟʘʨʘʞʝʥʠʶ ʨʝʦʚʠʨʫʩʦʤ. 
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ʋʨʦʚʝʥʴ ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʳʭ ʘʥʪʠʪʝʣ 

ʦʧʨʝʜʝʣʷʝʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʩʫʪʦʯʥʳʭ 

ʮʳʧʣʷʪ ʢ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʠ 

ʦʨʘʣʴʥʦʤ ʠ ʢʦʥʪʘʛʠʦʟʥʦʤ ʟʘʨʘʞʝʥʠʠ [13], 

ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʛʨʘʤʤʳ ʚʘʢʮʠʥʘʮʠʠ ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝ-

ʯʠʪʴ ʟʘʱʠʪʫ ʮʳʧʣʷʪ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʧʦ-

ʩʣʝ ʚʳʚʦʜʘ, ʪ.ʝ. ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʡ ʚʦʩ-

ʧʨʠʠʤʯʠʚʦʩʪʠ [3]. 

ʀʤʤʫʥʠʟʠʨʫʶʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʨʝʤʦʥʪʥʳʡ ʤʦʣʦʜʥʷʢ. ʀʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ 

ʚʘʢʮʠʥʳ ʠʥʜʫʮʠʨʫʶʪ ʣʫʯʰʫʶ ʚʳʨʘʙʦʪʢʫ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʘʥʪʠʪʝʣ, ʢʦʛʜʘ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʳʭ ʚʘʢʮʠʥ 

[8, 11]. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʝʦʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʞʠʚʳʭ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʜʣʷ ʠʤ-

ʤʫʥʠʟʘʮʠʠ ʤʦʣʦʜʳʭ ʧʪʠʮ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʚʝʜʝʥʠʝʤ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʠʣʠ 

ʧʨʠ ʧʝʨʝʚʦʜʝ ʚ ʨʦʜʠʪʝʣʴʩʢʦʝ ʩʪʘʜʦ ʧʝʨʝʜ 

ʥʘʯʘʣʦʤ ʷʡʮʝʢʣʘʜʢʠ ʚ ʚʦʟʨʘʩʪʝ 18ï20 

ʥʝʜʝʣʴ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʮʳʧʣʷʪ, ʠʤʤʫʥ-

ʥʳʭ ʧʨʦʪʠʚ ʨʘʥʥʝʛʦ ʧʦʣʝʚʦʛʦ ʟʘʨʘʞʝʥʠʷ 

[9, 20]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦ-

ʚʝ ʰʪʘʤʤʦʚ ʨʝʦʚʠʨʫʩʘ ʧʪʠʮ «S1133», 

«2177», «1733», «ʉʆ-8», «2408» ʠ 

«ɺʅʀɺʀʇ». ɺ ɽʚʨʦʧʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʘ ʩʭʝʤʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʨʝʦʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʞʠʚʦʡ ʚʘʢʮʠʥʳ ʠʟ ʰʪʘʤʤʘ 

«S1133» ʫ ʮʳʧʣʷʪ ʚ ʚʦʟʨʘʩʪʝ 7ï10 ʩʫʪʦʢ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʚʘʢʮʠʥʘʮʠʝʡ ʚ ʚʦʟʨʘʩʪʝ 

35ï40 ʩʫʪʦʢ, ʘ ʟʘʪʝʤ ʚ ʚʦʟʨʘʩʪʝ 90ï120 ʩʫ-

ʪʦʢ ʧʨʠ ʧʝʨʝʚʦʜʝ ʚ ʨʦʜʠʪʝʣʴʩʢʦʝ ʩʪʘʜʦ 

ʧʨʠʤʝʥʷʶʪ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʚʘʢʮʠʥʫ [2, 

7, 9]. 

ʊʠʪʨ ʘʥʪʠʪʝʣ 1:400ï1:800 ʚ ʀʌɸ ʚ 

ʚʦʟʨʘʩʪʝ 110 ʩʫʪʦʢ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʧʦʪʦʤʩʪʚʫ [2, 6, 8]. 

ʈʝʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʧʪʠʮ ʚ ʈʝʩ-

ʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ, 

ʦʜʥʘʢʦ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦ-

ʨʠʥʛ ʥʘ ʚʩʝʭ ʧʪʠʮʝʬʘʙʨʠʢʘʭ, ʦʩʫʱʝʩʪʚʣʷ-

ʶʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʚʘʢʮʠʥʘʮʠʠ ʨʝ-

ʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ  9 ʙʨʦʡʣʝʨʥʳʭ ʧʪʠʮʝ- 

ʬʘʙʨʠʢ ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʧʦʛʦʣʦʚʴʷ  

11760000 ʠ ʚʘʢʮʠʥʘʮʠʷ ʮʳʧʣʷʪ, ʘ ʪʘʢʞʝ 

ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ 5 ʧʪʠʮʝʬʘʙʨʠʢ ʷʠʯ-

ʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʧʦʛʦ-

ʣʦʚʴʷ  1350000. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʝʦʚʠʨʫʩ-

ʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʧʨʦʚʦʜʠʪʩʷ ʟʘ ʩʯʸʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʧʦʨʪʥʳʭ ʚʘʢʮʠʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥ-

ʩʦʚʳʭ ʟʘʪʨʘʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʤʢʘʭ ʧʨʦ-

ʛʨʘʤʤʳ «ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ» 

ʥʘ 2008ï2010 ʛʛ. ʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2015 ʛ., 

ʧʦʜʧʨʦʛʨʘʤʤʘ «ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʠ-

ʦʪʝʭʥʦʣʦʛʠʷ (ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ) ʚ ʦʪʜʝʣʝ 

ʙʦʣʝʟʥʝʡ ʧʪʠʮ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʘ ʞʠʚʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦ-

ʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʧʪʠʮ ʠʟ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118». ʆʜʥʘʢʦ ʞʠʚʘʷ ʚʘʢʮʠʥʘ 

ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʜʦʣʞʥʘ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʠʥʘʢʪʠʚʠʨʦ-

ʚʘʥʥʦʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʫʘʣʴʥʦ-

ʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʨʝʦʚʠ-

ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʮʝʣʴʶ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥ-

ʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ 

ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ, ʠʟʛʦʪʦʚʣʝʥ 

ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʚʘʢʮʠʥʳ ʚ ʦʙʲʸʤʝ 20000 

ʜʦʟ ʠ ʧʨʦʚʝʜʝʥʳ ʝʛʦ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳ-

ʪʘʥʠʷ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʰʪʘʤʤ ʨʝʦ-

ʚʠʨʫʩʘ ʧʪʠʮ «ʂʄʀʕɺ-V118». ɺʠʨʫʩ ʢʫʣʴ-

ʪʠʚʠʨʦʚʘʣʠ ʚ ʧʝʨʝʚʠʚʘʝʤʳʭ ʣʠʥʠʷʭ ʢʫʣʴ-

ʪʫʨʳ ʢʣʝʪʦʢ ʧʦʯʢʠ ʘʬʨʠʢʘʥʩʢʦʡ ʟʝʣʸʥʦʡ 

ʤʘʨʪʳʰʢʠ Vero. ʇʝʨʝʚʠʚʘʝʤʫʶ ʢʫʣʴʪʫʨʫ 

ʢʣʝʪʦʢ Vero 48 ʯ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦ 

100% ʤʦʥʦʩʣʦʝʤ ʠʥʬʠʮʠʨʦʚʘʣʠ ʰʪʘʤʤʦʤ 

ʨʝʦʚʠʨʫʩʘ ʧʪʠʮ «ʂʄʀʕɺ-V118» ʩ ʤʥʦʞʝ-

ʩʪʚʝʥʥʦʩʪʴʶ ʟʘʨʘʞʝʥʠʷ 0,1ï0,5 ʊʎɼ50/ʢʣ, 

ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 37Áʉ 

ʚ ʪʝʯʝʥʠʝ 1 ʯ ʜʣʷ ʢʦʥʪʘʢʪʘ ʚʠʨʫʩʘ ʩ ʢʣʝʪ-

ʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʨʝʜʳ 

ʜʣʷ  ʧʝʨʝʚʠʚʘʝʤʦʡ  ʢʫʣʴʪʫʨʳ  ʢʣʝʪʦʢ  Vero 
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ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʳ DMEM ʠ DMEM-

HEPES ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

2% ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ. ɿʘʨʘʞʸʥʥʫʶ ʢʫʣʴʪʫʨʫ ʠʥʢʫʙʠʨʦʚʘ-

ʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 37Áʉ. 

ʈʘʟʤʥʦʞʝʥʠʝ ʚʠʨʫʩʘ ʚ ʧʝʨʝʚʠʚʘʝʤʦʡ 

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʭʘ-

ʨʘʢʪʝʨʥʦʤʫ ʮʠʪʦʧʘʪʦʛʝʥʥʦʤʫ ʜʝʡʩʪʚʠʶ 

(ʎʇɼ): ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʨʫʛʣʳʭ ʢʣʝʪʦʢ ʚ 

ʤʦʥʦʩʣʦʝ, ʩʠʥʮʠʪʠʷ ʠ ʨʘʟʨʫʰʝʥʠʝ ʤʦʥʦ-

ʩʣʦʷ. 

ʇʨʠ ʨʘʟʚʠʪʠʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʎʇɼ 

ʨʝʦʚʠʨʫʩʘ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʩ ʧʦʨʘʞʝʥʠ-

ʝʤ ʥʝ ʤʝʥʝʝ 80 % ʤʦʥʦʩʣʦʷ ʧʨʦʚʦʜʠʣʠ 

ʩʙʦʨ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʣʷ 

ʵʪʦʛʦ ʦʧʳʪʥʳʝ ʤʘʪʨʘʩʳ ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 20Áʉ, ʟʘʪʝʤ ʨʘʟʤʦʨʘ-

ʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 20ï25Áʉ, 

ʦʩʚʝʪʣʷʣʠ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʤ ʮʝʥʪʨʠʬʫʛʠ-

ʨʦʚʘʥʠʝʤ ʧʨʠ 2000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥ, ʨʅ ʩʫʩʧʝʥʟʠʠ ʜʦʚʦʜʠʣʠ ʜʦ 7,4ï7,6.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʨʝʦʚʠʨʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʩʧʝʥ-

ʟʠʶ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ Vero ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 2,5ï3Ĭ105 ʢʣ/ʩʤ3, ʢʦʪʦʨʫʶ 

ʚʥʦʩʠʣʠ ʧʦ 100 ʤʤ3 ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ 96-

ʣʫʥʦʯʥʦʛʦ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʧʣʘʥʰʝʪʘ ʩ 

ʧʣʦʩʢʠʤ ʜʥʦʤ.  

ʅʘ ʢʘʞʜʦʝ ʨʘʟʚʝʜʝʥʠʝ ʚʠʨʫʩʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʧʦ 8 ʣʫʥʦʢ. ʈʝʘʢʮʠʶ ʩʦʧʨʦ-

ʚʦʞʜʘʣʠ ʢʦʥʪʨʦʣʝʤ ʢʣʝʪʦʢ ï ʣʫʥʢʠ ʩ ʢʫʣʴ-

ʪʫʨʦʡ ʢʣʝʪʦʢ ʵʪʦʡ ʞʝ ʧʘʨʪʠʠ, ʚ ʢʦʪʦʨʳʝ 

ʚʥʦʩʠʣʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ʚ ʦʙʲʸʤʝ 100 ʤʤ3. ʇʦʩʣʝ ʵʪʦʛʦ ʧʣʘʥ-

ʰʝʪʳ ʧʦʤʝʱʘʣʠ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨ (ʉʆ2 

5%) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 37Áʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʣʠ ʯʝʨʝʟ 144ï 

168 ʯ ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʝ-

ʩʪʨʫʢʮʠʠ ʚ ʟʘʨʘʞʸʥʥʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

Vero ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʚʦʡ ʚ ʢʦʥʪʨʦʣʝ. 

ʊʠʪʨ ʚʠʨʫʩʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʫ 

ʂʝʨʙʝʨʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɸʰʤʘʨʠʥʘ ʠ ʚʳ-

ʨʘʞʘʣʠ ʚ lg ʊʎɼ50/ʩʤ
3 [4].  

ɼʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʨʝʦʚʠʨʫʩʘ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʬʦʨʤʘʣʠʥʘ (10%), 

ʜʣʷ ʵʪʦʛʦ ʚ ʩʫʩʧʝʥʟʠʶ ʚʠʨʫʩʘ, ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʥʘʛʨʝʪʫʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʶʩ  

37Áʉ, ʜʦʙʘʚʣʷʣʠ ʬʦʨʤʘʣʠʥ ʜʦ ʢʦʥʝʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1%.  ʀʥʘʢʪʠʚʘʮʠʶ  ʚʠʨʫʩʘ  

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʨʅ 7,4ï

7,6 ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 37Ñ0,5Áʉ ʩ ʧʝʨʠʦ-

ʜʠʯʝʩʢʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʩʫʩʧʝʥʟʠʠ (3 

ʤʠʥʫʪʳ ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʯʘʩʘ). 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʥʘʢʪʠʚʘʮʠʠ ʧʨʦʚʦʜʠ-

ʣʠ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʬʦʨʤʘʣʠʥʘ ʧʫʪʸʤ ʜʠʘʣʠʟʘ ʚ ʨʘʩʪʚʦʨʝ 

ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ 0,9% ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 24 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 4ï

8Áʉ. 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʦʩʪʘʪʦʯʥʫʶ ʚʠʨʫʣʝʥʪ-

ʥʦʩʪʴ ʨʝʦʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʠ ʚ ʤʦʥʦʩʣʦʝ   

48-ʯʘʩʦʚʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ Vero. 

ʀʥʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʘʥʪʠʛʝʥ ʨʝʦʚʠʨʫʩʘ 

ʧʪʠʮ ʨʘʟʚʦʜʠʣʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ 

DMEM (1:1) ʠ ʚʥʦʩʠʣʠ ʚ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ 

Vero. ʇʦʩʣʝ 1-ʯʘʩʦʚʦʛʦ ʢʦʥʪʘʢʪʘ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ 37Áʉ ʘʥʪʠʛʝʥʩʦʜʝʨʞʘʱʫʶ ʩʫʩ-

ʧʝʥʟʠʶ ʩʣʠʚʘʣʠ, ʦʪʤʳʚʘʣʠ ʤʦʥʦʩʣʦʡ ʠ 

ʟʘʣʠʚʘʣʠ ʩʨʝʜʦʡ DMEM ʩ 2% ʩʳʚʦʨʦʪʢʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʨʅ 7,4, ʥʘʙʣʶʜʝ-

ʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 6 ʜʥʝʡ. 

ʌʣʘʢʦʥʳ ʩ ʢʫʣʴʪʫʨʦʡ ʢʣʝʪʦʢ Vero, ʚ 

ʢʦʪʦʨʳʝ ʙʳʣ ʚʥʝʩʝʥ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʡ 

ʬʦʨʤʘʣʠʥʦʤ ʚʠʨʫʩ, ʟʘʤʦʨʘʞʠʚʘʣʠ, ʦʪʪʘʠ-

ʚʘʣʠ ʠ ʧʨʦʚʦʜʠʣʠ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʘʩʩʘʞʘ ʚ ʢʫʣʴʪʫʨʝ Vero.  

ɺ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʘʩʣʷʥʳʡ ʘʜʲʶʚʘʥʪ Montanide ISA 70 

(«Seppic», ʌʨʘʥʮʠʷ). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʦʙʨʘʟʝʮ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʛʦʪʦʚʠ-

ʣʠ ʧʫʪʸʤ ʩʤʝʰʠʚʘʥʠʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ 

ʩʫʩʧʝʥʟʠʠ ʨʝʦʚʠʨʫʩʘ ʠ ʤʘʩʣʷʥʦʛʦ ʘʜʲ-

ʶʚʘʥʪʘ Montanide ISA 70 ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

30 ʢ 70. ʉʤʝʩʴ ʵʤʫʣʴʛʠʨʦʚʘʣʠ ʚ ʛʦʤʦʛʝʥʠ-

ʟʘʪʦʨʝ ʧʨʠ 1500 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ 

ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʵʤʫʣʴʩʠʠ. 

ʆʙʨʘʟʝʮ ʚʘʢʮʠʥʳ ʙʳʣ ʧʨʦʚʝʨʝʥ ʚ ʣʘ-

ʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ: ʚʥʝʰʥʠʡ ʚʠʜ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʤʫʣʴ-

ʩʠʠ, ʩʪʝʨʠʣʴʥʦʩʪʴ, ʙʝʟʚʨʝʜʥʦʩʪʴ, ʨʝʘʢʪʦ-

ʛʝʥʥʦʩʪʴ ʠ ʘʥʪʠʛʝʥʦʩʪʴ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ, ʮʚʝʪʘ ʚʘʢʮʠʥʳ, 

ʥʘʣʠʯʠʷ ʚ ʥʝʡ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʠ 

ʧʣʝʩʝʥʠ ʬʣʘʢʦʥʳ ʩ ʚʘʢʮʠʥʦʡ ʧʨʦʩʤʘʪʨʠ-

ʚʘʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʵʤʫʣʴʩʠʠ ʦʪ ʪʨʝʭ ʬʣʘʢʦʥʦʚ ʠʟʛʦʪʦʚʣʝʥ- 

ʥʦʡ  ʩʝʨʠʠ  ʚʘʢʮʠʥʳ ʦʪʙʠʨʘʣʠ  ʩʪʝʨʠʣʴʥʦʡ 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʥʦʡ ʧʠʧʝʪʢʦʡ ʧʦ 10,0 ʩʤ3 ʧʨʝʧʘʨʘʪʘ ʠ ʚʥʦ-

ʩʠʣʠ ʚ ʢʘʞʜʫʶ ʠʟ ʪʨʸʭ ʩʪʝʢʣʷʥʥʳʭ ʧʨʦʙʠ-

ʨʦʢ, ʢʦʪʦʨʳʝ ʟʘʢʨʳʚʘʣʠ ʨʝʟʠʥʦʚʳʤʠ ʧʨʦʙ-

ʢʘʤʠ. ʇʨʦʙʠʨʢʠ ʩ ʚʘʢʮʠʥʦʡ ʮʝʥʪʨʠʬʫʛʠ-

ʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʧʨʠ  2000 ʦʙ/ʤʠʥ. 

ɺʳʩʦʪʫ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʨʦʟʨʘʯʥʦʛʦ 

ʩʪʦʣʙʠʢʘ ʥʘʜ ʥʝʨʘʩʩʣʦʠʚʰʝʡʩʷ ʵʤʫʣʴʩʠʝʡ 

ʠʟʤʝʨʷʣʠ ʣʠʥʝʡʢʦʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʨʠʣʴʥʦʩʪʠ ʚʘʢʮʠʥʳ 

ʠʟʫʯʘʣʠ ʥʘ ʦʙʲʝʜʠʥʝʥʥʦʡ ʧʨʦʙʝ ʦʪ ʢʘʞʜʦ-

ʛʦ ʠʟ ʪʨʝʭ ʥʝ ʚʩʢʨʳʪʳʭ ʬʣʘʢʦʥʦʚ ʠʟʛʦʪʦʚ-

ʣʝʥʥʦʡ ʩʝʨʠʠ ʚʘʢʮʠʥʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʙʲʝʜʠʥʝʥʥʦʡ ʧʨʦʙʳ ʩʪʝʨʠʣʴʥʦ ʩ ʧʦʤʦ-

ʱʴʶ ʩʪʝʢʣʷʥʥʦʡ ʧʠʧʝʪʢʠ ʦʪʙʠʨʘʣʠ ʧʦ     

5,0 ʩʤ3 ʚʘʢʮʠʥʳ ʚ ʩʪʝʨʠʣʴʥʳʡ ʬʣʘʢʦʥ ʚʤʝ-

ʩʪʠʤʦʩʪʴʶ 100 ʩʤ3. 

ʇʨʦʚʦʜʠʣʠ ʧʦʩʝʚ ʚ ʪʨʠ ʧʨʦʙʠʨʢʠ, 

ʩʦʜʝʨʞʘʱʠʝ ʪʠʦʛʣʠʢʦʣʝʚʫʶ ʩʨʝʜʫ. ɼʚʝ 

ʟʘʩʝʷʥʥʳʝ ʧʨʦʙʠʨʢʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʨ-

ʤʦʩʪʘʪʝ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ: ʦʜʥʫ ï ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 21Ñ1Áʉ, ʜʨʫʛʫʶ ï ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 37Ñ0,5Áʉ. ʊʨʝʪʴʶ ʧʨʦ-

ʙʠʨʢʫ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 37Ñ0,5Áʉ ʠ ʟʘʪʝʤ ʜʝʣʘ-

ʣʠ ʠʟ ʥʝʸ ʧʝʨʝʩʝʚʳ ʥʘ ʩʢʦʰʝʥʥʳʡ ʢʘʟʝʠʥʦ-

ʚʳʡ ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ, ʢʘʟʝʠʥʦʚʳʡ ʧʠʪʘ-

ʪʝʣʴʥʳʡ ʙʫʣʴʦʥ, ʩʨʝʜʫ ʉʘʙʫʨʦ (ʞʠʜʢʫʶ), 

ʥʘ ʢʘʟʝʠʥʦʚʳʡ ʧʠʪʘʪʝʣʴʥʳʡ ʙʫʣʴʦʥ ʧʦʜ 

ʚʘʟʝʣʠʥʦʚʳʤ ʤʘʩʣʦʤ ʩ ʢʫʩʦʯʢʘʤʠ ʤʷʩʘ 

ʠʣʠ ʧʝʯʝʥʠ. ʂʦʥʪʨʦʣʴ ʥʘ ʢʦʥʪʘʤʠʥʘʮʠʶ 

ʤʠʢʦʧʣʘʟʤʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʚʳʩʝʚʘ ʥʘ 

ʧʦʣʫʞʠʜʢʠʡ ʘʛʘʨ ʩ ʜʘʣʴʥʝʡʰʝʡ ʠʥʢʫʙʘʮʠ-

ʝʡ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 

37Ñ0,5Áʉ 7ï8 ʩʫʪʦʢ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʝʣʠ 3 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʝʩʝʚʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 

7 ʩʫʪʦʢ. 

ʇʨʦʚʝʨʢʫ ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʨʝʘʢʪʦʛʝʥ-

ʥʦʩʪʠ ʚʘʢʮʠʥʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʦʙʲʝʜʠʥʝʥʥʦʡ ʧʨʦʙʳ ʚʘʢʮʠʥʳ, ʜʣʷ 

ʯʝʛʦ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ        

100 ʩʤ3 ʩʪʝʨʠʣʴʥʦʡ ʧʠʧʝʪʢʦʡ ʦʪʙʠʨʘʣʠ ʧʦ 

15,0 ʩʤ3 ʩʦʜʝʨʞʠʤʦʛʦ ʢʘʞʜʦʛʦ ʠʟ ʪʨʸʭ 

ʬʣʘʢʦʥʦʚ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʩʝʨʠʠ ʚʘʢʮʠʥʳ ʠ 

ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ.  

ɼʝʩʷʪʠʢʨʘʪʥʫʶ ʜʦʟʫ ʚʘʢʮʠʥʳ ʚʚʦʜʠ-

ʣʠ 15 SPF-ʮʳʧʣʷʪʘʤ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʚʥʫʪʨʝʥ-

ʥʝʡ ʩʪʦʨʦʥʳ ʙʝʜʨʘ (ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ).          

5 SPF-ʮʳʧʣʷʪ ʦʩʪʘʚʣʷʣʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʦʧʳ- 

ʪʘ, 5 SPF-ʮʳʧʣʷʪʘʤ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ 

ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʙʝʜʨʘ 

ʚʚʦʜʠʣʠ ʪʦʪ ʞʝ ʦʙʲʸʤ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ, ʯʪʦ ʠ ʚʘʢʮʠʥʳ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʦʙ-

ʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʪʠʮʳ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʧʦ-

ʩʣʝʜʫʶʱʠʭ 15 ʩʫʪʦʢ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʚʘʢʮʠʥʳ 10 ʢʫʨ 90ï110-ʩʫʪʦʯ- 

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʧʪʠʮʝʭʦʟʷʡʩʪʚ, ʙʣʘʛʦʧʦ-

ʣʫʯʥʳʭ ʧʦ ʦʩʪʨʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟ-

ʥʷʤ, ʩʝʨʦʥʝʛʘʪʠʚʥʳʭ ʢ ʨʝʦʚʠʨʫʩʫ ʧʪʠʮ 

ʧʨʠʚʠʚʘʣʠ ʚʘʢʮʠʥʦʡ ʚ ʛʨʫʜʥʫʶ ʤʳʰʮʫ ʚ 

ʜʦʟʝ 0,3 ʩʤ3 (ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ). 10  ʧʪʠʮʘʤ 

ʚ ʤʳʰʮʫ ʛʨʫʜʠ ʚʚʦʜʠʣʠ 0,3 ʩʤ3 ʨʘʩʪʚʦʨʘ 

ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ 0,9% ʠ 

Montanide ISA 70 ʚ ʩʦʦʪʥʦʰʝʥʠʠ 30 ʢ 70 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ).  

ʉʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʧʦʣʫʯʘʣʠ ʦʪ ʚʩʝʭ 

ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʜʦ 

ʚʘʢʮʠʥʘʮʠʠ ʠ ʯʝʨʝʟ 14, 21, 28 ʩʫʪʦʢ ʧʦʩʣʝ 

ʚʘʢʮʠʥʘʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʘʥʪʠʪʝʣ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʠʤʤʫʥʦʛʝʥʥʦʡ (ʘʥʪʠ- 

ʛʝʥʥʦʡ) ʘʢʪʠʚʥʦʩʪʠ ʚʠʨʫʩʘ ʨʝʦʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʧʨʦʚʦʜʠʣʠ ʚ ʀʌɸ 

(«IDEXX», ɻʦʣʣʘʥʜʠʷ) ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢ-

ʮʠʠ ʢ ʥʘʙʦʨʫ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʊʠʪʨ ʨʝʦʚʠʨʫʩʘ ʜʦ ʠʥʘʢʪʠʚʘʮʠʠ ʩʦʩʪʘ-

ʚʠʣ 6,0Ñ0,07 lg ʊʎɼ50/ʩʤ
3. ʇʦʩʣʝ ʧʨʦʚʝʜʝ-

ʥʠʷ ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʩʫʩ-

ʧʝʥʟʠʠ ʎʇɼ ʨʝʦʚʠʨʫʩʘ ʚ ʧʝʨʝʚʠʚʘʝʤʦʡ 

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero ʦʪʩʫʪʩʪʚʦʚʘʣʦ, ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ 2 ʧʦʩʣʝʜʫʶʱʠʭ ʧʘʩʩʘʞʝʡ ʤʘ-

ʪʝʨʠʘʣʘ ʜʝʛʝʥʝʨʘʮʠʠ ʢʣʝʪʦʢ ʥʝ ʥʘʙʣʶʜʘ-

ʣʦʩʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʚʠʨʫʣʝʥʪʥʦʩʪʴ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʚʠʨʫʩʘ. 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʛʦʪʦʚʳʡ ʦʙ-

ʨʘʟʝʮ ʚʘʢʮʠʥʳ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʛʦʤʦ-

ʛʝʥʥʫʶ ʵʤʫʣʴʩʠʶ ʙʝʣʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʠ ʧʣʝʩʝʥʠ, ʵʤʫʣʴ-

ʩʠʷ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 

20 ʤʠʥ ʧʨʠ 2000 ʦʙ/ʤʠʥ ʥʝ ʨʘʩʩʣʘʠʚʘʣʘʩʴ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʸ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʦʙ-

ʨʘʟʮʘ ʚʘʢʮʠʥʳ ʥʘ ʩʪʝʨʠʣʴʥʦʩʪʴ ʥʠ ʚ ʦʜʥʦʡ 

ʠʟ  ʟʘʩʝʷʥʥʳʭ  ʧʨʦʙʠʨʦʢ  ʚ  ʪʝʯʝʥʠʝ  ʩʨʦʢʘ 
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ʥʘʙʣʶʜʝʥʠʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪ-

ʩʫʪʩʪʚʠʝ ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʨʝʧʘʨʘʪʘ. 

ʆ ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ 

ʩʫʜʠʣʠ, ʠʩʭʦʜʷ ʠʟ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʪʠʮ, ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʨʫʞʥʦʛʦ ʦʩʤʦʪʨʘ ʤʝ-

ʩʪʘ ʠʥʲʝʢʮʠʠ (ʧʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʝʩʪʥʦʡ 

ʠ ʦʙʱʝʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʨʝʘʢʮʠʠ). ɺ ʪʝʯʝ-

ʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʷ (15 ʩʫʪʦʢ) 

ʮʳʧʣʷʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ 

ʦʩʪʘʚʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ. ʆʙʱʠʭ 

ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮ (ʚʷʣʦʩʪʴ, ʫʛʥʝʪʝ-

ʥʠʝ, ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ ʠ ʪ. ʜ.) ʥʝ ʥʘʙʣʶʜʘ-

ʣʦʩʴ.  

ʀʟʛʦʪʦʚʣʝʥʥʘʷ ʥʘʤʠ ʚʘʢʮʠʥʘ ʥʘ ʧʨʦ- 

ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʚʳ-

ʟʳʚʘʣʘ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʠ ʛʠʙʝʣʠ ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʦʩʤʦʪʨ ʤʝʩʪʘ ʠʥʲʝʢʮʠʠ ʥʝ ʧʦʢʘʟʘʣ ʢʘʢʠʭ-

ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʪʢʘʥʝʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʝʟʚʨʝʜʥʦ-

ʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ ʠʟʛʦʪʦʚ-

ʣʝʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥ-

ʬʝʢʮʠʠ ʧʪʠʮ. 

ʆʙ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʚʘʢʮʠʥʳ ʩʫʜʠʣʠ 

ʧʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʥʘʨʘʩʪʘʥʠʶ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʤ-

ʤʫʥʠʟʠʨʦʚʘʥʥʦʡ ʧʪʠʮʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ʚ ʚʠ-

ʜʝ ʚʝʣʠʯʠʥ, ʦʙʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʷʤ. 

ʊʘʙʣʠʮʘ ï ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʦʧʳʪ-

ʥʦʡ ʩʝʨʠʝʡ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʧʦʣʫʯʝʥʥʳʡ ʦʙʨʘʟʝʮ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ ʚʘʢ-

ʮʠʥʳ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥ-

ʬʝʢʮʠʠ ʧʪʠʮ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤʠ ʘʥ-

ʪʠʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʥʪʠʪʝʣ ʢ ʨʝʦʚʠʨʫʩʫ ʚ ʚʳ-

ʩʦʢʠʭ ʪʠʪʨʘʭ. ɿʘʱʠʪʥʳʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʫ 

ʢʫʨ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʫʞʝ ʢ 14 ʩʫʪʢʘʤ ʧʦ-

ʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ, ʥʘ 21 ʠ 28 ʩʫʪʢʠ ʫʨʦ-

ʚʝʥʴ ʘʥʪʠʪʝʣ ʜʦʩʪʦʚʝʨʥʦ (ʧʨʠ P<0,05) ʚʦʟ-

ʨʘʩʪʘʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1,14 ʠ 1,27 ʨʘʟ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʘ 14 

ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʋ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʫʨ-ʥʝʩʫʰʝʢ ʘʥʪʠʪʝ-

ʣʘ ʢ ʨʝʦʚʠʨʫʩʫ ʧʪʠʮ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.  

ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʫʩʣʦʚʠʷʭ ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ. ʅ. ɺʳʰʝ-

ʣʝʩʩʢʦʛʦ» ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʙʦʣʝʟʥʝʡ 

ʧʪʠʮ ʠʟʛʦʪʦʚʣʝʥʘ ʦʧʳʪʥʘʷ ʩʝʨʠʷ ʚʘʢʮʠʥʳ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʝʦ-

ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ, ʧʨʦʚʝʜʝʥʳ ʣʘ-

ʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʧʦʜ-

ʪʚʝʨʞʜʘʶʱʠʝ ʝʛʦ ʩʪʝʨʠʣʴʥʦʩʪʴ, ʙʝʟʚʨʝʜ-

ʥʦʩʪʴ, ʘʨʝʘʢʪʦʛʝʥʥʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʠʤʤʫ-

ʥʠʟʠʨʦʚʘʥʥʳʭ ʢʫʨ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʨʝʦʚʠ-

ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʟʘʱʠʪʥʳʭ ʪʠʪʨʘʭ. 

 

ˉ ʧʨʦʙʳ 
ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ, ʩʫʪʦʢ 

0 14 21 28 

1 0 4090 3981 5027 

2 0 3162 4469 4973 

3 0 3890 4620 5007 

4 0 4169 4169 4509 

5 0 3884 4571 4791 

ʩʨʝʜʥʝʝ 0 3839Ñ178,17 4362Ñ123,31 4861,4Ñ97,52 
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ȵȶȮȲȦȳȰȦ  
ȨȦȰȼȮȳȴȷȴȪȫȶȬȦȿȦɅ ȦȳȸȮȶȦȧȮȽȫȷȰȦɅ  

ȪȱɅ ȵȫȶȴȶȦȱɂȳȴȯ ȮȲȲȹȳȮȭȦȼȮȮ  
ȪȮȰȮȻ ȵȱȴȸȴɅȪȳɁȻ ȬȮȨȴȸȳɁȻ 

ɕɖɎɒɋɓɥɋɘɗɥ Ɉ ɔɗɋɓɓɋ-ɍɎɒɓɎɏ Ɏ ɍɎɒɓɋ-ɈɋɗɋɓɓɎɏ ɕɋɖɎ-

ɔɊɡ: ɔɇɖɆɍɜɡ ɖɆɗɐɑɆɊɡɈɆɤɘɗɥ Ɉ ɒɋɗɘɆɛ ɔɇɎɘɆɓɎɥ ɌɎ-

Ɉɔɘɓɡɛ Ɉ ɐɔɑɎɝɋɗɘɈɋ Ɏɍ ɖɆɗɝɋɘɆ 15ï20 ɞɘəɐ ɓɆ 1 ɐɒ2 ;  

 
Ɉ ɘɋɝɋɓɎɋ 25ï30 ɗəɘɔɐ ɕɔɗɑɋ ɕɔɋɊɆɓɎɥ ɈɡɍɡɈɆɋɘ ə ɌɎ-

Ɉɔɘɓɡɛ ɈɡɖɆɇɔɘɐə ɎɒɒəɓɎɘɋɘɆ ɐ ɇɋɞɋɓɗɘɈə, ɐɔɘɔɖɡɏ 

ɗɔɛɖɆɓɥɋɘɗɥ Ɋɔ 1 ɉɔɊɆ. 
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ɻʦʣʫʙʝʚ ɼ.ʉ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʋʆ «ɺʠʪʝʙʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʜʝʥʘ ɼʨʫʞʙʳ ʥʘʨʦʜʦʚ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ»,    

ʛ. ɺʠʪʝʙʩʢ 

 

ʀʄʄʋʅʆʄʆɼʋʃʀʈʋʖʑɽɽ ɼɽʁʉʊɺʀɽ ʊʀʄʆɻɽʅɸ ʅɸ ʊʀʄʋʉ ʋʊʗʊ 

 

ʈʝʟʶʤʝ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʠʥʪʝʪʠ-

ʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ «ʊʠʤʦʛʝʥʘ». ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 15 ʫʪʷʪʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ:  ʦʜʥʘ ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʜʚʝ ʦʧʳʪʥʳʝ. 

ʊʠʤʦʛʝʥ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ ʩʪʠʤʫʣʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʥʘ 44,3%, ʘ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ï ʥʘ 57,7%. ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʨʢʦʚʦʛʦ 

ʚʝʱʝʩʪʚʘ ʪʠʤʫʩʘ ʫʪʷʪ ʩʚʷʟʘʥʥʦ ʩ ʧʣʦʪʥʦʩʪʴʶ ʪʠʤʦʮʠʪʦʚ ʚ ʥʝʤ. ʇʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʦʪ-

ʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 42 %, ʪʨʦʤʙʦʮʠʪʦʚ ï ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʇʨʝʧʘʨʘʪ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚ ʣʠʤʬʦʮʠʪʘʭ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʚʦʟʨʘʩʪʘʣʦ ʥʘ 

22% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʥʘʙʣʶʜʘʣʘʩʴ ʘʢʪʠʚʠʟʘʮʠʷ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʢʨʦʚʠ, ʪʘʢ ʘʢʪʠʚʥʦʩʪʴ ʬʘʛʦʮʠʪʦʟʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 52%, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ï ʥʘ 74,6%, 

ʧʨʦʮʝʥʪ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ï ʥʘ 87,2, ʠ ʠʥʜʝʢʩ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ï ʚ 2,86 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ɺ ʣʝʡʢʦʛʨʘʤʤʝ ʢʨʦʚʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʵʦʟʠʥʦʬʠʣʦʚ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʯʠʩʣʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʢʘʢ ʧʨʠ 

ʦʜʥʦʢʨʘʪʥʦʤ, ʪʘʢ ʠ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

 

Summary 
The paper presents experimental research aimed at studying the influences of synthetic drug thymogen. The 

research was conducted at 15 ducklings, which were divided into three groups: one control and two experimental.                            

                          A single administration of  thymogen a dose of 10 mg/kg stimulates an increase of cortical substance by 

44,3%, compared to the control group and by 57.7% when administered twice. The increase of the size of cortical 

substance in the thymus of ducklings is related to the density of thymocytes in it. When administered twice thymogen 

is mentioned to increase the number of leukocytes by 42%, and to double the number of platelets compared with the 

control. The drug affects the RNA content in lymphocytes, the number of which increases by 22% compared to the 

control group. In parallel with it the activization of phagocytic activity of blood platelets was observed, the phagocy-

tosis activity increased by 52%, the phagocytic index increased by 74,6%, the digestion percentage increased by 

87,2, and the index of digestion in 2,86 times in comparison with the control group. In the leukogram of blood there 

is an increase in the number of eosinophils, as well as the increase in the number of T-lymphocytes, at both single 

and double administration of thymogen compared to the control group. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 14.03.2016 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʢʦʤʧʣʝʢʩ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦ-

ʠʜʥʳʭ ʦʨʛʘʥʦʚ, ʪʢʘʥʝʡ ʠ ʢʣʝʪʦʢ, ʩʧʦʩʦʙʥʳʭ 

ʚʳʧʦʣʥʷʪʴ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ. 

ɺ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ ʚʳʜʝʣʷʶʪ ʮʝʥ-

ʪʨʘʣʴʥʳʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʦʨʛʘʥʳ. ʂ ʮʝʥ-

ʪʨʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʠʤʤʫʥʠʪʝʪʘ ʦʪʥʦʩʷʪ 

ʢʦʩʪʥʳʡ ʤʦʟʛ ʠ ʪʠʤʫʩ, ʢ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ï 

ʣʠʤʬʦʫʟʣʳ, ʩʝʣʝʟʝʥʢʫ, ʣʠʤʬʦʠʜʥʫʶ ʪʢʘʥʴ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠ ʦʨʛʘʥʦʚ ʜʳʭʘ-

ʥʠʷ, ʢʨʦʚʴ, ʣʠʤʬʫ, ʩʠʩʪʝʤʫ ʤʦʥʦʥʫʢʣʝʘʨ-

ʥʳʭ ʬʘʛʦʮʠʪʦʚ, ʤʠʢʨʦʬʘʛʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, 

ʢʣʝʪʢʠ ʥʝʡʨʦʛʣʠʠ ʠ ʢʦʞʠ [2]. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ï 

ʦʙʝʩʧʝʯʝʥʠʝ  ʧʦʩʪʦʷʥʩʪʚʘ  ʚʥʫʪʨʝʥʥʝʡ ʩʨʝ- 

ʜʳ ʦʨʛʘʥʠʟʤʘ, ʪʦ ʝʩʪʴ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦ-

ʩʪʘʟʘ, ʩʦʭʨʘʥʝʥʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʘ ʝʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʦʪ ʯʫʞʝ-

ʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [3, 5, 12]. 

ʊʠʤʫʩ (ʚʠʣʦʯʢʦʚʘʷ ʠʣʠ ʟʦʙʥʘʷ ʞʝʣʝ-

ʟʘ), ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʠʤʤʫʥʠʪʝʪʘ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʠ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʧʫʪʝʤ ʩʦʟʜʘ-

ʥʠʷ   ʨʘʟʥʦʨʦʜʥʦʡ  ʧʦʧʫʣʷʮʠʠ  ʊ-ʣʠʤʬʦʮʠ- 
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ʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʢʦʡ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢ-

ʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʝʨʠʬʝʨʠʯʝ-

ʩʢʠʝ ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [7]. 

ɺ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʪʠʤʫʩʘ ʧʦʜ 

ʢʘʧʩʫʣʦʡ ʜʦʣʴʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜʢʘʧʩʫ-

ʣʷʨʥʳʡ ʩʣʦʡ ʙʦʣʴʰʠʭ ʣʠʤʬʦʮʠʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʠʪʦʪʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦ-

ʮʝʩʩʫ ʦʙʥʦʚʣʝʥʠʷ ʤʘʣʳʭ ʣʠʤʬʦʮʠʪʦʚ. 

ʉʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʪʠʤʫʩʥʳʝ ʣʠʤʬʦʮʠʪʳ 

ʜʚʠʞʫʪʩʷ ʢ ʤʦʟʛʦʚʦʤʫ ʩʣʦʶ, ʥʘ ʠʭ ʧʫʪʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʢʦʨʢʦʚʳʝ ʤʘʢʨʦʬʘʛʠ, ʢʦʪʦ-

ʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʨʫʰʝʥʠʠ ʠ ʬʘʛʦʮʠʪʦʟʝ 

ʤʝʨʪʚʳʭ (ʘʧʦʧʪʦʟʥʳʭ) ʪʠʤʫʩʥʳʭ ʣʠʤʬʦ-

ʮʠʪʦʚ. ʇʨʦʰʝʜʰʠʝ ʩʦʟʨʝʚʘʥʠʝ ʚ ʚʠʣʦʯʢʦ-

ʚʦʡ ʞʝʣʝʟʝ ʊ-ʣʠʤʬʦʮʠʪʳ ʩ ʪʦʢʦʤ ʢʨʦʚʠ 

ʤʠʛʨʠʨʫʶʪ ʚ ʪʠʤʫʩʟʘʚʠʩʠʤʳʝ ʟʦʥʳ ʧʝʨʠ-

ʬʝʨʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

[14]. 

ɺ ʤʦʟʛʦʚʦʤ ʩʣʦʝ ʩʦʜʝʨʞʘʪʩʷ ʣʠʤ-

ʬʦʮʠʪʳ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʩʦ-

ʩʪʘʚʣʷʶʪ 3ï5% ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʪʠ-

ʤʫʩʥʳʭ ʣʠʤʬʦʮʠʪʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦ-

ʣʦʞʝʥʠʝ, ʯʪʦ ʵʪʠ ʢʣʝʪʢʠ ʥʝ ʧʦʢʠʜʘʶʪ ʪʠ-

ʤʫʩ, ʘ, ʦʩʪʘʚʘʷʩʴ ʚ ʥʝʤ, ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫ-

ʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʘʭ. ɺ ʤʦʟʛʦʚʦʡ ʟʦʥʝ ʪʠ-

ʤʫʩʘ ʨʘʩʧʦʣʦʞʝʥʳ ʪʝʣʴʮʘ ɻʘʩʩʘʣʷ ï ʩʢʦʧ-

ʣʝʥʠʷ ʫʧʣʦʱʝʥʥʳʭ, ʧʨʦʜʦʣʛʦʚʘʪʳʭ ʵʧʠʪʝ-

ʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʠʭ ʤʘʣʦʠʟʚʝʩʪʥʦ. ʆʩʥʦʚʦʡ ʜʣʷ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʪʝʣʝʮ ɻʘʩʩʘʣʷ ʩʣʫʞʘʪ ʛʠʧʦʪʨʦʬʠʯ-

ʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. ɺ ʪʝʣʴʮʘʭ ɻʘʩ-

ʩʘʣʷ ʠʤʝʶʪʩʷ ʫʧʣʦʪʥʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʦʙʳʟʚʝʩʪʚʣʷʪʴʩʷ, ʚ ʥʠʭ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʚʘʢʫʦʣʠ ʠ ʚʥʫʪʨʠʮʠʪʦʧʣʘʟʤʘ-

ʪʠʯʝʩʢʠʝ ʫʟʝʣʢʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʘʤʦʨʬʥʳʤ 

ʚʝʱʝʩʪʚʦʤ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʯʠʩʣʦ ʪʝʣʝʮ 

ɻʘʩʩʘʣʷ ʚʦʟʨʘʩʪʘʝʪ ʩ ʚʦʟʨʘʩʪʦʤ ʞʠʚʦʪʥʦ-   

ʛʦ [13]. 

ʊʠʤʫʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʅʘ ʨʘʥ-

ʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʧʝʨʝʩʝʣʷʷʩʴ ʚ ʚʠʣʦʯʢʦʚʫʶ 

ʞʝʣʝʟʫ, ʜʝʣʘʶʪ ʝʸ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʮʝʥʪʦʤ 

ʣʠʤʬʦʮʠʪʦʚ (ʪʠʤʦʮʠʪʦʚ), ʢʦʪʦʨʳʝ ʧʦʩʪʫ-

ʧʘʶʪ ʚ ʣʠʤʬʦʠʜʥʳʝ ʦʨʛʘʥʳ ʞʠʚʦʪʥʦʛʦ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʪʠʤʫʩ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʮʝʥʪʦʤ ʠ ʨʝʛʫʣʷʪʦ-

ʨʦʤ ʣʠʤʬʦʠʜʥʳʭ  ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ  ʩʦʩʪʘʚ- 

ʣʷʶʪ ʦʩʥʦʚʫ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʥ ʦʙʣʘ-

ʜʘʝʪ ʨʝʛʫʣʷʪʦʨʥʦʡ ʬʫʥʢʮʠʝʡ ʠʤʤʫʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʨʷʜʘ ʜʨʫ-

ʛʠʭ ʧʨʦʮʝʩʩʦʚ [4, 10]. 

ʊʠʤʫʩ ʢʦʥʪʨʦʣʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʥʸʤ ʦʙʨʘʟʫʝʪʩʷ ʨʘʟ-

ʥʦʨʦʜʥʘʷ ʧʦʧʫʣʷʮʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʠʤʝʶ-

ʱʠʭ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʢʘʢ ʢʣʝ-

ʪʦʯʥʦʛʦ, ʪʘʢ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʦʚ. 

ʈʝʛʫʣʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʪʠʤʫʩʘ ʩʚʷʟʘʥʘ ʩ 

ʚʳʨʘʙʦʪʢʦʡ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʦʟ-

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʣʠʤʬʦʮʠʪʳ ʚ ʧʝʨʠʬʝʨʠ-

ʯʝʩʢʠʭ ʦʨʛʘʥʘʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʠ-

ʤʫʩʥʳʝ ʵʢʩʪʨʘʢʪʳ ʫʩʪʨʘʥʷʶʪ ʦʪʜʝʣʴʥʳʝ 

ʬʦʨʤʳ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ [11]. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʥʝʨʚʥʘʷ ʠ ʵʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʳ ʤʦʜʫ-

ʣʠʨʫʶʪ ʬʫʥʢʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦ-

ʤʦʱʴʶ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ, ʥʝʡʨʦʧʝʧʪʠ-

ʜʦʚ ʠ ʛʦʨʤʦʥʦʚ, ʘ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʝʪ ʩ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʩ ʧʦʤʦʱʴʶ ʮʠʪʦʢʠʥʦʚ, ʠʤʤʫʥʦʧʝʧʪʠʜʦʚ ʠ 

ʜʨʫʛʠʭ ʠʤʤʫʥʦʪʨʘʥʩʤʠʪʪʝʨʦʚ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʘ ʨʦʣʴ ʵʥʜʦʛʝʥʥʳʭ 

ʧʝʧʪʠʜʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʚ 

ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩ ʠ ʥʘʨʫʰʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ.  

ʉʠʩʪʝʤʘ ʧʝʧʪʠʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝ-

ʩʪʚʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʨʠ ʥʝʡʨʦʠʤʤʫʥʦʵʥ-

ʜʦʢʨʠʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ [12]. 

ʀʟ ʪʠʤʫʩʘ ʙʳʣ ʚʳʜʝʣʝʥ ʨʷʜ ʠʤʤʫʥʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʇʝʧʪʠʜʥʳʝ 

ʛʦʨʤʦʥʳ (ʪʠʤʦʟʠʥʳ, ʪʠʤʘʣʠʥ, ʪʠʤʘʨʠʥ, ʠ 

ʪʠʤʦʩʪʠʤʫʣʠʥ ʠ ʜʨ.), ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʵʧʠ-

ʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʪʠʤʫʩʘ, ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʊ- ʠ ɺ-ʩʠʩʪʝʤ ʠʤʤʫ- 

ʥʠʪʝʪʘ, ʫʯʘʩʪʚʫʶʪ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʪʠ-

ʤʦʮʠʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʥʦʨʤʘʣʴʥʦʝ ʩʦ-

ʟʨʝʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʊʠʤʦʟʠʥʳ 

ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʢʪʠʚʥʦʩʪʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʮʠʢʣʦ-

ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʘ (ʩɸʄʈ) ʚ ʢʣʝʪʢʘʭ, 

ʫʩʠʣʠʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʤʠʛʨʠʨʦʚʘʪʴ ʚ ʪʠʤʫʩ, ʩʪʠ-

ʤʫʣʠʨʫʶʪ ʩʝʢʨʝʮʠʶ ʛʠʧʦʬʠʟʦʤ ʘʜʨʝʥʦ-

ʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʵʥʜʦʨʬʠʥʘ, ʧʨʦ-

ʣʘʢʪʠʥʘ ʠ ʜʨʫʛʠʭ ʛʦʨʤʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʪʠ-

ʚʦʦʧʫʭʦʣʝʚʳʡ ʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʳʡ ʠʤ-

ʤʫʥʠʪʝʪ. ʊʠʤʦʧʦʵʪʠʥ  ʠ ʪʠʤʘʣʠʥ  ʩʪʠʤʫʣʠ- 
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ʨʫʶʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʢʣʝ-

ʪʦʢ. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʥʳʭ ʛʦʨʤʦʥʦʚ ʪʠʤʫ-

ʩʘ ʧʦʣʫʯʝʥʳ ʠʤʤʫʥʦʪʨʦʧʥʳʝ ʧʨʝʧʘʨʘʪʳ 

(ʪʠʤʘʣʠʥ, ʊ-ʘʢʪʠʚʠʥ), ʘ ʪʘʢʞʝ ʩʠʥʪʝʟʠʨʦ-

ʚʘʥʳ ʠʭ ʘʥʘʣʦʛʠ [9].  

ʉʨʝʜʠ ʮʝʣʦʛʦ ʨʷʜʘ ʠʤʤʫʥʦʩʪʠʤʫʣʠ-

ʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʧʨʝʧʘʨʘʪʳ ʪʠʤʫʩʘ (ʥʘʪʫʨʘʣʴʥʳʝ ʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ), ʦʢʘʟʳʚʘʶʱʠʝ ʚʳʨʘʞʝʥ-

ʥʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫʥ-

ʥʫʶ ʩʠʩʪʝʤʫ. ɼʠʧʝʧʪʠʜ L-ʛʣʫʪʘʤʠʣïL-

ʪʨʠʧʪʦʬʘʥ (ʪʠʤʦʛʝʥ) ʠʟʚʝʩʪʝʥ ʩ ʩʝʨʝʜʠʥʳ 

60ïʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠ ʙʳʣ ʚʳʜʝʣʝʥ 

ʠʟ ʪʠʤʘʣʠʥʘ (ʨʠʩʫʥʦʢ 1). ʇʨʠ ʚʚʝʜʝʥʠʠ ʪʠ- 

ʤʦʛʝʥʘ ʚ ʜʦʟʝ, ʚ 1000 ʨʘʟ ʧʨʝʚʳʰʘʶʱʝʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ, ʦʥ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, ʥʝ ʚʳʟʳʚʘʝʪ ʪʦʢʩʠ-

ʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʨʘʩʧʘʜʘʷʩʴ ʥʘ ʝʩʪʝʩʪʚʝʥ-

ʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ï ʘʤʠʥʦʢʠʩʣʦʪʳ. ʇʨʝʧʘ-

ʨʘʪ ʥʝ ʦʙʣʘʜʘʝʪ ʧʦʙʦʯʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʥʝ 

ʠʤʝʝʪ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʧʨʠʤʝʥʝʥʠʶ 

[8]. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʝʩ ʢʘʢ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ 

ʧʨʠʢʣʘʜʥʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳ-

ʷʩʥʝʥʠʝ ʚʣʠʷʥʠʷ ʪʠʤʦʛʝʥʘ ʥʘ ʤʦʨʬʦʤʝʪʨʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʠʤʫʩʘ ʠ ʤʦʨʬʦʣʦʛʠʶ 

ʢʨʦʚʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʪʠʤʦʛʝʥʘ  

(L-ʛʣʫʪʘʤʠʣïL-ʪʨʠʧʪʦʬʘʥ) 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʪʠʤʦʛʝʥʘ ʥʘ ʠʤʤʫʥʦʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʪʠʤʫʩʝ ʠ ʤʦʨʬʦʣʦʛʠʶ 

ʢʨʦʚʠ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ 15 ʫʪʷʪ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʩʚʷʟʠ ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ ʫ ʥʠʭ ʩʪʨʦʝʥʠ-

ʝʤ ʪʠʤʫʩʘ ʠ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦʡ ʤʘʩʩʦʡ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ 

ʛʨʫʧʧʳ ʧʦ 5 ʧʪʠʮ ʚ ʢʘʞʜʦʡ: ʢʦʥʪʨʦʣʴʥʦʡ 

(ˉ 1) ʠ ʜʚʫʤʷ ʦʧʳʪʥʳʤʠ (ˉ 2 ʠ ˉ 3). ɼʣʷ 

ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʮʢʦʤ-

ʙʠʢʦʨʤʘ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʧʦ ʦʩʥʦʚʥʳʤ 

ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʚʠʪʘʤʠʥʘʤ, ʤʠʢ-

ʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʢʦʤʙʠʢʦʨ-

ʤʘʤ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʧʪʠʮʳ ʫʢʘʟʘʥʥʳʭ ʚʦʟ-

ʨʘʩʪʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʙʳʣ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ «ʊʠʤʦ- 

ʛʝʥ» (L-ʛʣʫʪʘʤʠʣïL-ʪʨʠʧʪʦʬʘʥ) ʚ ʬʦʨʤʝ 

ʥʘʪʨʠʝʚʦʡ ʩʦʣʠ, ʚʳʧʫʩʢʘʝʤʳʡ ʚ ʚʠʜʝ ʧʦ-

ʨʦʰʢʘ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʫʯʥʦ-ʧʨʦ- 

ʠʟʚʦʜʩʪʚʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ «ʎʠʪʦ- 

ʤʝʜ» (ʈʦʩʩʠʷ). 

ʋʪʷʪʘʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʚʥʫʪʨʠʤʳʰʝʯ-

ʥʦ ʚ ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʚʚʦʜʠʣʠ ʦʜʥʦʢʨʘʪ-

ʥʦ ʪʠʤʦʛʝʥ ʥʘ ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ 

ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ, ʘ ʫʪʷʪʘʤ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʜʚʫʢʨʘʪʥʦ ʪʠʤʦʛʝʥ ʚ ʩʫʪʦʯʥʦʤ ʠ 7-ʜʥʝʚ- 

ʥʦʤ ʚʦʟʨʘʩʪʘʭ ʚ ʪʝʭ ʞʝ ʜʦʟʘʭ. ʋʪʷʪʘʤ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʠʟʦʪʦʥʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ.  

ɺ ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʧʨʦ-

ʚʝʜʝʥʦ ʚʟʚʝʰʠʚʘʥʠʝ ʫʪʷʪ. ɺ 14-ʪʠʜʥʝʚʥʦʤ 

ʚʦʟʨʘʩʪʝ ʚʩʝ ʫʪʷʪʘ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤ. ʋ ʫʪʷʪ ʜʣʷ ʠʤʤʫʥʦʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʢʨʦʚʴ 

ʠ ʪʠʤʫʩ. ʊʠʤʫʩ ʜʣʷ ʠʤʤʫʥʦʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ  ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʞʠʜʢʦ- 



26                                     ʕʧʠʟʦʦʪʦʣʦʛʠʷ, ʠʤʤʫʥʦʙʠʦʣʦʛʠʷ, ʬʘʨʤʘʢʦʣʦʛʠʷ, ʩʘʥʠʪʘʨʠʷ                               2/2016        

ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʩʪʠ ʂʘʨʥʫʘ, ʟʘʪʝʤ ʧʦʜʚʝʨʛʘʣʠ ʫʧʣʦʪʥʝʥʠʶ 

ʧʫʪʝʤ ʟʘʣʠʚʢʠ ʚ ʧʘʨʘʬʠʥ. ʀʟʛʦʪʘʚʣʠʚʘʣʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 3ï5 ʤʢʤ 

ʥʘ ʩʘʥʥʦʤ ʄʉ-2 ʤʠʢʨʦʪʦʤʝ ʠ ʦʢʨʘʰʠʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. ɸʙʩʦʣʶʪʥʳʝ ʠʟʤʝ-

ʨʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦ-

ʩʢʦʧʘ «Olympus» ʤʦʜʝʣʠ BX-41 ʩ ʮʠʬʨʦ-

ʚʦʡ ʬʦʪʦʢʘʤʝʨʦʡ ʩʠʩʪʝʤʳ «Altra20» ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ «Cell^A», ʘ ʪʘʢ-

ʞʝ ʧʨʦʚʦʜʠʣʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʮʚʝʪʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ (ʨʘʟʨʝʰʝʥʠʝʤ 1400 ʥʘ 900 

ʧʠʢʩʝʣʝʡ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʮʚʝʪ-

ʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʛʠʩʪʦʩʨʝʟʘʭ ʠʟʫʯʘʣʠ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦ-

ʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʢʦʵʬʬʠʮʠ-

ʝʥʪ. ʂʦʣʠʯʝʩʪʚʦ ʪʠʤʦʮʠʪʦʚ, ʧʨʠʭʦʜʷʱʠʭ-

ʩʷ ʥʘ ʫʩʣʦʚʥʫʶ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩʝʪʢʠ 

ɸʚʪʘʥʜʠʣʦʚʘ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʧʨʠ 50-ʪʠ- 

ʢʨʘʪʥʦʤ ʝʝ ʥʘʣʦʞʝʥʠʠ ʥʘ ʢʦʨʢʦʚʫʶ ʟʦʥʫ 

ʜʦʣʝʢ ʪʠʤʫʩʘ (ʦʙʲʝʢʪʠʚ 40, ʦʢʫʣʷʨ 10, ʙʠ-

ʥʦʢʫʣʷʨ 1, 5). 

ɺ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʛʝ-

ʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʬʦʪʦʵʣʝʢʪʨʦʢʦ-

ʣʦʨʠʤʝʪʨʠʯʝʩʢʠ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝ-

ʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʠ ʪʨʦʤʙʦʮʠʪʦʚ. ʄʘʟʢʠ 

ʢʨʦʚʠ ʛʦʪʦʚʠʣʠ ʥʘ ʪʦʥʢʠʭ ʦʙʝʟʞʠʨʝʥʥʳʭ 

ʧʨʝʜʤʝʪʥʳʭ ʩʪʸʢʣʘʭ, ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟ-

ʜʫʭʝ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 5ï10 ʤʠʥʫʪ 

ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. ɼʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʟʢʠ ʦʢʨʘʰʠʚʘʣʠ ʘʟʫʨ-

ʵʦʟʠʥʦʤ ʧʦ ʤʝʪʦʜʫ ʈʦʤʘʥʦʚʩʢʦʛʦ-ɻʠʤʟʘ. 

ʃʝʡʢʦʛʨʘʤʤʘ  ʚʳʚʦʜʠʣʘʩʴ  ʥʘ  ʦʩʥʦʚʝ ʧʦʜ- 

ʩʯʸʪʘ 100 ʢʣʝʪʦʢ. ʆʧʨʝʜʝʣʷʣʠ ʬʘʛʦʮʠʪʘʨ-

ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʟʘʚʝʨʰʸʥ-

ʥʳʡ ʬʘʛʦʮʠʪʦʟ [1]. ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʳ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʝ-

ʣʠʯʠʥʝ ʠ ʭʘʨʘʢʪʝʨʫ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ [6, 

15]. ʉʦʜʝʨʞʘʥʠʝ ʈʅʂ ʚ ʣʠʤʬʦʮʠʪʘʭ ʚʳʷʚ-

ʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ɹʨʘʰʝ ʚ ʤʦʜʠʬʠʢʘʮʠʠ [6]. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʈʅʂ (ʉʎʂ) 

ʩʨʝʜʥʠʡ ʮʠʪʦʭʠʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʪʨʝʭʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ. ʉʪʘ-

ʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠ-

ʣʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ Microsoft 

Excel. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʚʠʜʝ 

M±m ʠ ʩʨʘʚʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʮʠʬʨʦʚʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ 

ʧʨʠ ʨ>0,05. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘ-

ʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʣʦʛʠʠ 

ʋʆ «ɺɻɸɺʄ». 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ɸʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ 

ʪʠʤʫʩʘ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠʤʦ-

ʛʝʥʘ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ ʞʠʚʦʛʦ ʚʝʩʘ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʝʪʝʨʧʝʣʘ, ʧʨʠ 

ʜʚʫʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥ- 

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘʤ ʫʚʝ-

ʣʠʯʠʣʘʩʴ ʥʘ 15 % (P<0,05). ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ (ʤʘʩʩʘ ʪʠʤʫʩʘ/ʤʘʩʩʘ ʪʝʣʘ) ʧʨʠ ʜʚʫ-

ʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʫʚʝʣʠʯʠʣʘʩʴ 

ʥʘ 12,9 % (P<0,01) (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʪʠʤʦʛʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʪʠʤʫʩʘ ʫʪʷʪ (n=15) 

ɻʨʫʧʧʳ 

ʆʜʥʦʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ ɼʚʫʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ 

ʘʙʩʦʣʶʪʥʘʷ  

ʤʘʩʩʘ (ʤʛ) 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ 

ʘʙʩʦʣʶʪʥʘʷ  

ʤʘʩʩʘ (ʤʛ) 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ  

ʤʘʩʩʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 967,25Ñ138,55 0,33Ñ0,03 883,00Ñ37,23 0,31Ñ0,01 

ʦʧʳʪʥʘʷ 

% ʢ ʢʦʥʪʨʦʣʶ 

ʈ 

972,57±53,89 

100,5 

>0,5 

0,34Ñ0,07 

103,0 

>0,5 

1015,57Ñ39,21 

115,0 

<0,5 

0,35±0,01 

112,9 

<0,01 

ʆʜʥʦʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ ʪʠʤʦʛʝʥʘ ʚʳ-

ʟʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʨʢʦʚʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʝ ʥʘ 44,3 % (P<0,05). ʇʨʠ ʜʚʫʢʨʘʪʥʦʤ 

ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʧʨʦʠʟʦʰʣʦ ʙʦʣʝʝ ʠʥ-

ʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʪʠʤʫʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢ ʜʘʥʥʦʤʫ  ʧʦʢʘʟʘʪʝ- 

ʣʶ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 57,7 % 

(P<0,05). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʥʘ 33,2% 

(ʈ<0,001), ʘ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ï  

ʥʘ 54,4% (ʈ<0,001) (ʪʘʙʣʠʮʘ 2).  
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʊʘʙʣʠʮʘ 2 ï ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ (ʣʠʥʝʡʥʳʝ) ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʪʠʤʫʩʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ (ʤʢʤ) (n=15) 

ɻʨʫʧʧʳ ʇʦʢʘʟʘʪʝʣʠ 
ʂʦʨʢʦʚʦʝ  

ʚʝʱʝʩʪʚʦ, (ʂ) 

ʄʦʟʛʦʚʦʝ  

ʚʝʱʝʩʪʚʦ, (ʄ) 
ʂʦʵʬʬʠʮʠʝʥʪ ʂ/ʄ 

ʢʦʥʪʨʦʣʴ ʄÑʤ 230,56Ñ30,7 290,77Ñ20,5 3,89Ñ0,22 

ʦʜʥʦʢʨʘʪʥʦʝ  

ʚʚʝʜʝʥʠʝ 

ʪʠʤʦʛʝʥʘ 

ʄÑʤ 340,01Ñ20,5 190,91Ñ10,7 8,43Ñ0,3 

% ʢ ʢʦʥʪʨʦʣʶ 144,3 66,8 216,7 

ʈ <0,05 <0,001 <0,001 

ʜʚʫʢʨʘʪʥʦʝ  

ʚʚʝʜʝʥʠʝ 

ʪʠʤʦʛʝʥʘ 

ʄ Ñ ʤ 370,12Ñ30,2 130,60Ñ10,1 13,06Ñ0,7 

% ʢ 

ʢʦʥʪʨʦʣʶ 
157,7 45,6 349,6 

ʈ <0,01 <0,001 <0,001 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʨʢʦʚʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʜʦʣʴʢʠ ʪʠʤʫʩʘ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝ-

ʛʦ ʩ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʪʠʤʦʮʠʪʦʚ ʚ ʜʘʥʥʦʡ 

ʟʦʥʝ.  

ʉʨʘʚʥʠʚʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥ-

ʥʳʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩ ʦʜʥʦʢʨʘʪʥʳʤ ʠ ʜʚʫ-

ʢʨʘʪʥʳʤ ʚʚʝʜʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ, ʤʦʞʥʦ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠ-

ʤʦʛʝʥʘ ʧʨʦʜʦʣʞʘʣʦʩʴ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʜʦʣʴʢʘʭ ʪʠʤʫʩʘ. ʉʦʢʨʘʱʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʚʷʟʘʥʦ ʩ ʤʠʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʥʝʛʦ ʚ ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ.  

ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʙ- 

ʥʘʨʫʞʝʥʳ ʚʳʨʘʞʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟ- 

ʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʣʝʡʢʦʮʠʪʦʚ, ʪʨʦʤ-

ʙʦʮʠʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʈʅʂ ʚ ʣʠʤʬʦʮʠʪʘʭ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʊʘʢ, ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʚʝ-

ʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ 

ʚʦʟʨʦʩʣʦ ʥʘ 42,3% (ʈ<0,001). ʂʦʣʠʯʝʩʪʚʦ 

ʪʨʦʤʙʦʮʠʪʦʚ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ 

ʪʠʤʦʛʝʥʘ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 80,6% (ʈ<0,001), 

ʘ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ï ʥʘ 

108,7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʦʡ (ʪʘʙʣʠʮʘ 3). ʕʪʦ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʩ ʪʝʤ, ʯʪʦ ʪʨʦʤʙʦʮʠʪʳ ʫ ʧʪʠʮ ʚʳʧʦʣʥʷʶʪ 

ʬʘʛʦʮʠʪʘʨʥʫʶ ʬʫʥʢʮʠʶ. ʇʨʠ ʜʚʫʢʨʘʪʥʦʤ 

ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚʦʟ-

ʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʈʅʂ ʚ ʣʠʤʬʦʮʠʪʘʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʥʘ 

22,3% (ʈ<0,001). 

ʊʘʙʣʠʮʘ 3 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʫʪʷʪ (n=15) 

ɻʨʫʧʧʳ ʧʪʠʮ ʅb (ʛ/ʣ) 
ʕʨʠʪʨʦʮʠʪʳ, 

1012/ʣ 

ʃʝʡʢʦʮʠʪʳ, 

109/ʣ 

ʊʨʦʤʙʦʮʠʪʳ, 

109/ʣ 

ʈʅʂ  

ʣʠʤʬʦʮʠʪʦʚ  

(ʉʎʂ) 

ʢʦʥʪʨʦʣʴ, ʄÑʤ (1) 112,50Ñ2,60 2,08±0,07 22,20±0,86 47,00±2,38 1,12±0,02 

ʦʜʥʦʢʨʘʪʥʦʝ 

ʚʚʝʜʝʥʠʝ, ʄÑʤ (2) 
112,70Ñ2,60 2,14±0,07 24,90±2,16 84,90±6,49 1,23±0,05 

% ʢ ʢʦʥʪʨʦʣʶ 100,1 102,8 112,1 180,6 109,8 

ʈ (2ï1) >0,05 >0,05 >0,05 <0,001 >0,05 

ʜʚʫʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ, 

ʄÑʤ (3) 
108,60±2,30 2,19±0,12 31,60±2,16 98,10±5,52 1,37±0,06 

% ʢ ʢʦʥʪʨʦʣʶ 96,5 105,2 142,3 208,7 122,3 

ʈ (3ï1) >0,05 >0,05 <0,001 <0,001 <0,001 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʊʘʙʣʠʮʘ 4 ï ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ ʢʨʦʚʠ ʫʪʷʪ (n=15) 

ɻʨʫʧʧʳ  

ʧʪʠʮ 
ʇʦʢʘʟʘʪʝʣʠ 

ʇʨʦʮʝʥʪ 

ʬʘʛʦʮʠʪʦʟʘ 

ʌʘʛʦʮʠʪʘʨʥʳʡ 

ʠʥʜʝʢʩ 

ʌʘʛʦʮʠʪʘʨ-

ʥʦʝ ʯʠʩʣʦ 

ʇʨʦʮʝʥʪ ʧʝ-

ʨʝʚʘʨʠʚʘʥʠʷ 

ʀʥʜʝʢʩ  

ʧʝʨʝʚʘʨʠ-

ʚʘʥʠʷ 

ʢʦʥʪʨʦʣʴ ʄÑʤ 40,00Ñ3,03 0,71Ñ0,10 1,78Ñ0,16 18,10Ñ4,16 0,15Ñ0,04 

ʦʜʥʦʢʨʘʪʥʦʝ 

ʚʚʝʜʝʥʠʝ 

ʄÑʤ 

% ʢ ʢʦʥʪʨʦʣʶ 

ʈ 

44,80Ñ4,80 

112,0 

>0,5 

0,94Ñ0,11 

132,3 

>0,5 

2,01Ñ0,17 

112,9 

>0,5 

25,30Ñ8,90  

139,7 

>0,5 

0,25Ñ0,09  

166,6 

>0,5  

ʈ 2ï1 >0,05 >0,1 >0,2 >0,05 >0,2 

ʜʚʫʢʨʘʪʥʦʝ 

ʚʚʝʜʝʥʠʝ 

 

ʄÑʤ 

% ʢ ʢʦʥʪʨʦʣʶ 

60,80±3,90 

152,0 

1,24±0,10  

174,6 

2,04±0,11 

114,6 

33,90±6,80 

187,2 

0,43±0,09 

286,6 

ʈ 3ï1 <0,001 <0,01 >0,05 <0,001 <0,05 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ 

ʪʠʤʦʛʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʠʟʤʝʥʝ-

ʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʩʪʦʨʦʥʫ ʠʭ ʧʦʚʳʰʝʥʠʷ, ʘ 

ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʧʦʚʳ-

ʰʘʝʪʩʷ  ʬʘʛʦʮʠʪʘʨʥʘʷ  ʘʢʪʠʚʥʦʩʪʴ  ʪʨʦʤʙʦ- 

ʮʠʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʊʘʢ, ʧʦʢʘʟʘʪʝʣʴ ʬʘʛʦʮʠʪʦʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘ 52%, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ï ʥʘ 74,6 %, 

ʧʝʨʝʚʘʨʠʚʘʥʠʝ ï ʥʘ 87,2 %, ʘ ʠʥʜʝʢʩ ʧʝʨʝ-

ʚʘʨʠʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2,86 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 4). 

ɺ ʢʨʦʚʠ ʧʪʠʮ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ 

ʧʝʨʠʦʜ ʦʧʳʪʘ ʧʨʦʠʟʦʰʣʦ ʧʦʚʳʰʝʥʠʝ ʯʠʩ-

ʣʘ ʵʦʟʠʥʦʬʠʣʦʚ ʚ 1,6 ʨʘʟʘ ʧʨʠ ʦʜʥʦʢʨʘʪ-

ʥʦʤ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʠ ʥʘ 56,8% ʧʨʠ 

ʜʚʫʢʨʘʪʥʦʤ ʝʛʦ ʚʚʝʜʝʥʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ. ɺʚʝʜʝʥʠʝ ʪʠʤʦʛʝʥʘ ʩʪʠʤʫʣʠʨʫ-

ʝʪ ʨʦʩʪ ʯʠʩʣʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʧʨʠ 

ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʥʘ 34,6%, ʧʨʠ ʜʚʫ-

ʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʊ-ʣʠʤʬʦ- 

ʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ ʪʘʢ ʠʥʪʝʥʩʠʚʥʦ,  

ʯʪʦ  ʩʚʷʟʘʥʦ  ʩ  ʩʦʢʨʘʱʝʥʠʝʤ  ʠʭ ʧʦʩʪʫʧʣʝ- 

ʥʠʷ ʚ ʢʨʦʚʴ ʠ ʊ-ʟʘʚʠʩʠʤʳʭ ʟʦʥ ʮʝʥʪʨʘʣʴ-

ʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʠʤʤʫʥʠʪʝ-

ʪʘ. ɺ ʪʝ ʞʝ ʩʨʦʢʠ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʥʘ 20,5% ʧʨʠ ʦʜ-

ʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ, ʘ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ï 

ʥʘ 27,3% (ʪʘʙʣʠʮʘ 5). ʆʪʤʝʯʝʥʥʦʝ ʩʥʠʞʝ-

ʥʠʝ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʥʝ 

ʩ ʫʛʥʝʪʝʥʠʝʤ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʩ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʥʘ 

ʬʦʥʝ ʨʦʩʪʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ. 

ʊʘʙʣʠʮʘ 5 ï ʃʝʡʢʦʛʨʘʤʤʘ ʢʨʦʚʠ (n=15) 

ɻʨʫʧʧʳ ʧʪʠʮ ʇʦʢʘʟʘʪʝʣʠ 
ʕʦʟʠʥʦ-

ʬʠʣʳ 

ʇʩʝʚʜʦʵʦʟʠʥʦʬʠʣʳ ʃʠʤʬʦʮʠʪʳ 
ʄʦʥʦ-

ʮʠʪʳ ʶʥʳʝ 
ʧʘʣʦʯʢʦ-

ʷʜʝʨʥʳʝ 

ʩʝʛʤʝʥʪʦ-

ʷʜʝʨʥʳʝ 
ʊ ɺ 

ʢʦʥʪʨʦʣʴ (1) ʄ±ʤ,ʝʜ 12,5±0,6 3,0±1,2 17,0±4,7 14,5±4,6 28,5±0,8 19,5±1,8 2,2±1,2 

ʦʜʥʦʢʨʘʪʥʦʝ 

ʚʚʝʜʝʥʠʝ  

(2) 

ʄÑʤ 
 

% ʢ ʢʦʥʪʨʦʣʶ 
 

ʈ 2ï1 

20,2±0,6 
 

160,0 
 

<0,001 

4,0±0,5 
 

133,3 
 

>0,05 

12,2±2,1 
 

71,7 
 

>0,05 

10,2±2,2 
 

70,3 
 

>0,05 

38,8±0,7 
 

134,6 
 

<0,001 

4,1± 2,2 
 

56,9 
 

<0,05 

1,75Ñ0,6 
 

79,5 
 

>0,05 

ʜʚʫʭʢʨʘʪʥʦʝ 

ʚʚʝʜʝʥʠʝ  

(3) 

ʄÑʤ 
 

% ʢ ʢʦʥʪʨʦʣʶ 
 

ʈ 3ï1 

19,6±0,8 
 

156,8 
 

<0,01 

4,3±0,6 
 

143,3 
 

>0,05 

13,3±1,08 
 

78,2 
 

>0,05 

17,0±2,1 
 

117,2 
 

>0,05 

31,0±0,6 
 

108,7 
 

<0,05 

10,3±2,4 
 

52,8 
 

<0,01 

1,6± 0,4 
 

72,7 
 

>0,05 
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ɿɸʂʃʖʏɽʅʀɽ 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʪʠʤʦʛʝʥʘ ʦʪʤʝʯʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʪʠʤʫʩʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʤʘʩʩʝ ʪʝʣʘ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠ-

ʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʤ-

ʢʘʭ ʜʦʣʴʢʠ ʪʠʤʫʩʘ ʟʘ ʩʯʝʪ ʧʨʦʣʠʬʝʨʘʮʠʠ ʚ 

ʥʝʡ ʪʠʤʦʮʠʪʦʚ.  

ɺ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʪʷʪ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʪʠʤʦʛʝʥʘ ʦʙʥʘʨʫʞʝʥʳ ʠʟʤʝʥʝ-

ʥʠʷ ʚ ʩʪʦʨʦʥʫ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠ-

ʪʦʚ, ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʈʅʂ ʚ ʣʠʤʬʦʮʠʪʘʭ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʪʠʤʦʛʝʥʘ ʦʙʥʘʨʫʞʝʥʦ ʫʚʝ-

ʣʠʯʝʥʠʝ  ʬʘʛʦʮʠʪʘʨʥʦʡ  ʘʢʪʠʚʥʦʩʪʠ  ʪʨʦʤ- 

ʙʦʮʠʪʦʚ, ʧʨʠʯʝʤ ʚ ʛʨʫʧʧʝ ʩ ʜʚʫʢʨʘʪʥʳʤ 

ʚʚʝʜʝʥʠʝʤ ʪʠʤʦʛʝʥʘ ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʣʠʩʴ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ. 

ɺ ʣʝʡʢʦʛʨʘʤʤʝ ʢʨʦʚʠ ʫʪʷʪ, ʢʦʪʦʨʳʤ 

ʚʚʦʜʠʣʠ ʪʠʤʦʛʝʥ ʚ ʧʝʨʠʦʜ ʦʧʳʪʘ, ʦʪʤʝʯʝ-

ʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʦʟʠʥʦʬʠʣʦʚ ʠ 

ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʵʦʟʠʥʦʬʠʣʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʚʝʪʥʦʡ ʨʝʘʢ-

ʮʠʝʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʚʝʜʝʥʠʝ ʠʤʤʫʥʦʩʪʠʤʫ-

ʣʷʪʦʨʘ. ʇʦʚʳʰʝʥʠʝ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʪʝʥʩʠʚ-

ʥʦʡ ʤʠʛʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʪʠʤʫʩʘ ʚ 

ʢʨʦʚʴ. 

ʃʀʊɽʈɸʊʋʈɸ 
1 ɸʣʝʢʩʝʝʚʘ, ʆ.ɻ. ʀʟʫʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʚ ʪʦʢʩʠʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ/ ʆ.ɻ. ɸʣʝʢʩʝʝʚʘ, ɸ.ɻ. ɺʦʣʢʦʚʘ // ɻʠʛʠʝʥʘ ʠ ʩʘʥʠʪʘʨʠʷ.ï 1966. ï ˉ 8. ï ʉ.70ï75. 

2 ɹʦʣʦʪʥʠʢʦʚ, ʀ.ɸ. ʀʤʤʫʥʦʣʦʛʠʷ. ʀʤʤʫʥʠʪʝʪ. ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. / ʀ.ɸ. ɹʦʣʦʪʥʠ-

ʢʦʚ, ʅ.ɸ. ɼʦʙʨʦʪʠʥʘ, ʉ.ʅ. ʃʳʟʣʦʚʘ // ʇʝʪʨʦʟʘʚʦʜʩʢ. ï 1989. ï 94 ʩ. 

3 ɻʦʣʫʙʝʚ, ɼ.ʉ. ɺʣʠʷʥʠʝ ʪʠʤʦʛʝʥʘ ʥʘ ʠʤʤʫʥʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 

ʪʠʤʫʩʝ ʫʪʷʪ/ ɼ.ʉ. ɻʦʣʫʙʝʚ, ʄ. ʉ. ɾʘʢʦʚ [ʠ ʜʨ.] // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ, ʊ.34. ï ɺɻɸɺʄ, ɺʠʪʝʙʩʢ. ï      

1998 ʛ. ï ʉ.129ï131. 

4 ɼʦʩʘʝʚ, ʊ.ʄ. ɸʥʘʪʦʤʠʷ ʠ ʵʤʙʨʠʦʛʝʥʝʟ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ // ɸʣʤʘʪʳ, 2000.ï 130 ʩ. 

5 ɾʘʢʦʚ, ʄ.ʉ. ʀʤʤʫʥʦʤʦʨʬʦʣʦʛʠʷ ʠ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʷ / ʄ.ʉ. ɾʘʢʦʚ, ɺ.ʉ. ʇʨʫʜʥʠʢʦʚ // ʄʝ-

ʪʦʜ. ʫʢʘʟʘʥʠʷ. ï ɺɺʀ. ï ɺʠʪʝʙʩʢ, 1992. ï 37 ʩ. 

6 ɾʘʢʦʚ, ʄ.ʉ. ʆʢʨʘʩʢʘ ʤʘʟʢʦʚ ʠ ʢʦʩʪʥʦʤʦʟʛʦʚʳʭ ʧʫʥʢʪʘʪʦʚ ʧʦ ʤʝʪʦʜʫ ɹʨʘʰʝ / ʄ.ʉ. ɾʘ-

ʢʦʚ,  ʀ.ʄ. ʂʘʨʧʫʪʴ // ʃʘʙʦʨʘʪʦʨʥʦʝ ʜʝʣʦ. ï 1967. ï ˉ1. ï ʉ.52ï54. 

7 ʂʝʤʠʣʝʚʘ, ɿ. ɺʠʣʦʯʢʦʚʘʷ ʞʝʣʝʟʘ. ï ʄ: ʄʝʜʠʮʠʥʘ, 1984. ï ʉ.7 ï 21. 

8 ʂʣʠʥʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷ ʪʠʤʦʛʝʥʘ / ʈʝʜ. ɺ.ʉ. ʉʤʠʨʥʦʚ. ï ʉʇʙ:, ï 2003. ï 106 c. 

9 ʂʫʣʠʢʦʚ, ʉ.ɺ. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ L-ʛʣʫʪʘʤʠʣ-L-ʪʨʠʧʪʦʬʘʥʘ ʠ ʝʛʦ ʩʦʣʝʡ / ʉ.ɺ. ʂʫʣʠʢʦʚ,    

ɺ.ʉ. ʉʤʠʨʥʦʚ, ʀ.ɸ. ʉʪʫʢʘʥʴ // ʇʘʪʝʥʪ ʈʌ ˉ 2120446. 2000.  

10 ʄʦʨʦʟʦʚ, ɺ.ɻ. ʇʝʧʪʠʜʥʳʝ ʪʠʤʦʤʠʤʝʪʠʢʠ / ɺ.ɻ. ʄʦʨʦʟʦʚ, ɺ.ʍ. ʍʘʚʠʥʩʦʥ, ɺ.ɺ. ʄʘʣʠʥʠʥ // 

ʉʇʙ: ʅʘʫʢʘ, 2000. ï 158 ʩ. 

11 ʅʠʢʦʣʴʩʢʠʡ, ʀ.ʉ. ɻʦʨʤʦʥʳ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʪʠʤʫʩʘ/ ʀ.ʉ. ʅʠ-

ʢʦʣʴʩʢʠʡ, ʖ.ɸ. ɻʨʠʥʝʚʠʯ // ʀʤʤʫʥʦʙʠʦʣʦʛʠʷ ʛʦʨʤʦʥʦʚ ʪʠʤʫʩʘ: ʇʦʜ ʨʝʜ. ʖ.ɸ. ɻʨʠʥʝʚʠʯʘ ʠ         

ɺ.ʌ. ʏʝʙʦʪʘʨʝʚʘ. ʂʠʝʚ: ɿʜʦʨʦʚʴʷ, 1989. ï ʉ. 7ï28. 

12 ʈʝʰʝʪʥʠʢʦʚ, ʀ.ʉ., ʊʠʤʫʩ ʮʝʥʪʨʘʣʴʥʳʡ ʦʨʛʘʥ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ/ ʀ.ʉ. ʈʝʰʝʪʥʠʢʦʚ,    

ʅ.ɸ. ʉʪʨʫʯʢʦʚ, ɻ.ɸ. ʆʩʦʛʦʩʪʦʢ // ʅʘʫʢʘ, ʪʝʭʥʠʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. 2014. ï ˉ4 (4). ï ʉ.120ï121. 

13 ʐʘʨʦʚʘ, ʅ.ʀ. ʈʝʟʫʣʴʪʘʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʤʬʦʠʜʥʳʭ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʪʠʤʫ-

ʩʘ ʯʝʣʦʚʝʢʘ in vitro. ɸʢʪʠʚʘʮʠʷ ʠ ʘʧʦʧʪʦʟ / ʅ.ʀ. ʐʘʨʦʚʘ, ɸ.ʍ. ɼʟʫʮʝʚ ʄ.ʄ. ʃʠʪʚʠʥʦʚʘ [ʠ ʜʨ.] // 

ʀʤʤʫʥʦʣʦʛʠʷ. ï 2000. ï ˉ 3. ï ʉ. 7ï11. 

14 ʗʨʠʣʠʥ, ɸ.ɸ., ʊ-ʢʣʝʪʢʠ ð ʥʝʜʘʚʥʠʝ ʵʤʠʛʨʘʥʪʳ ʠʟ ʪʠʤʫʩʘ/ ɸ.ɸ. ʗʨʠʣʠʥ, ɸ. ɼ. ɼʦʥʝʮʢʦʚʘ // 

ʀʤʤʫʥʦʣʦʛʠʷ. ï 2012. ï ˉ 6. ï ʉ.326ï334. 

15 Vujanovic, N. Premiere demonstration de differences morphologigues entre des lymphocytes 

appartenant a des population cellularies thymoïdependantes et thymo-independantes // Acad. Sci. ï 

1972. ï ˉ 17. ï P.1933ï1936. 



30                                     ʕʧʠʟʦʦʪʦʣʦʛʠʷ, ʠʤʤʫʥʦʙʠʦʣʦʛʠʷ, ʬʘʨʤʘʢʦʣʦʛʠʷ, ʩʘʥʠʪʘʨʠʷ                               2/2016        

ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʋɼʂ 619:578.5:619:578.2:639.92 

 

ɿʛʠʨʦʚʩʢʘʷ ɸ.ɸ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ*  

ʃʦʤʘʢʦ ʖ.ɺ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ*  

ʂʦʥʦʥʯʠʢ ɽ.ʉ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ*  

ʈʘʜʶʢ ʄ.ʉ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ**  

ɹʫʜʘʢʦʚʘ ɽ.ɸ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ**  

ɼʨʝʤʫʢ ʀ.ɸ., ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ**  

ʐʘʣʳʛʦ ʅ.ɺ. ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʅɸʅ ɹʝʣʘʨʫʩʠ**  

 

*ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ», ʛ. ʄʠʥʩʢ 

**ɻʅʋ «ʀʥʩʪʠʪʫʪ ʙʠʦʬʠʟʠʢʠ ʠ ʢʣʝʪʦʯʥʦʡ ʠʥʞʝʥʝʨʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ», ʛ. ʄʠʥʩʢ 

 

ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʐʊɸʄʄɸ ʂʄʀʕɺ-V141  

ɺʀʈʋʉɸ ʄʀʂʉʆʄʓ ʂʈʆʃʀʂʆɺ  

 

ʈʝʟʶʤʝ  
ʈʘʟʨʘʙʦʪʘʥ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʇʎʈ-ʘʥʘʣʠʟ ʰʪʘʤʤʘ ʂʄʀʕɺ-V141 ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʢʨʦʣʠʢʦʚ ʩ ʧʨʘʡ-

ʤʝʨʘʤʠ ʥʘ ʛʝʥ ʄ071L, ʢʦʜʠʨʫʶʱʠʡ ʠʤʤʫʥʦʜʦʤʠʥʘʥʪʥʳʡ ʙʝʣʦʢ ʦʙʦʣʦʯʢʠ, ʠ M144R ʢʦʜʠʨʫʝʪ ʛʦʤʦʣʦʛ ʙʝʣʢʘ 

ʢʦʤʧʣʝʤʝʥʪ-ʢʦʥʪʨʦʣʷ. 

 
Summary 

PCR-analysis of rabbit myxoma virus strain KMIEV-V141 with primers for M071L gene encoding the immu-

nodominant capsid protein and M144R gene encoding a complement control protein homolog was carried out and 

optimized. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 29.03.2016 ʛ. 

ʄʠʢʩʦʤʘʪʦʟ ʷʚʣʷʝʪʩʷ ʦʩʪʨʳʤ ʚʠʨʫʩ- 

ʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʪʨʷ- 

ʜʘ ʟʘʡʮʝʦʙʨʘʟʥʳʭ. ɺʦʟʙʫʜʠʪʝʣʴ ʤʠʢʩʦʤʘ- 

ʪʦʟʘ ï ɼʅʂ-ʩʦʜʝʨʞʘʱʠʡ ʚʠʨʫʩ ʠʟ ʨʦʜʘ 

Leporipoxvirus ʩʝʤʝʡʩʪʚʘ Poxviridae [3].  

ɺ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʨʦʤʝ 

ʧʨʠʨʦʜʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʥʘ- 

ʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʩʪʘʥ- 

ʜʘʨʪʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʰʪʘʤʤ (standard 

laboratory strain ï SLS), ʰʪʘʤʤ Lausanne ʠ 

ʰʪʘʤʤ Uriarra  (Ur). 

ɻʝʥʦʤ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʰʪʘʤʤʘ Lau-

sanne ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʦʣʥʦʩʪʴʶ 

ʩʝʢʚʝʥʠʨʦʚʘʥ [12]. ʆʥ ʩʦʜʝʨʞʠʪ 161,8 Kbp 

ʥʫʢʣʝʦʪʠʜʦʚ, ʢʦʜʠʨʫʶʱʠʭ 171 ʛʝʥ, 12 ʠʟ 

ʢʦʪʦʨʳʭ ʜʫʙʣʠʨʦʚʘʥʳ ʚ ʦʙʣʘʩʪʷʭ ʢʦʥʮʝ- 

ʚʳʭ ʦʙʨʘʱʝʥʥʳʭ ʧʦʚʪʦʨʦʚ (terminal in-

verted repeat ï TIR), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʘ-

ʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ 

ʤʠʢʩʦʤʳ (TIR/L ʠ TIR/R). ɻʝʥʳ, ʣʦʢʘʣʠ- 

ʟʦʚʘʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʝʥʦʤʘ 

ʚʠʨʫʩʘ, ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʥʳʝ ʬʫʥʢʮʠʠ, ʪʦʛ- 

ʜʘ ʢʘʢ ʛʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʠʣʠ 

ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ TIR, ʠʤʝʶʪ ʠʤʤʫʥʦʤʦʜʫ- 

ʣʠʨʫʶʱʠʝ ʬʫʥʢʮʠʠ [14]. ʇʦʵʪʦʤʫ ʣʝʚʘʷ ʠ 

ʧʨʘʚʘʷ ʦʙʣʘʩʪʠ ʛʝʥʦʤʘ (ʚʢʣʶʯʘʶʱʠʝ ʚ 

ʩʝʙʷ TIRs) ʩʦʜʝʨʞʘʪ ʛʝʥʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʤʠʢʩʦʤʳ [12].  

ʀʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʙʝʣʢʠ ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʳ ʠʩʢʘʞʘʶʪ ʠʣʠ ʚʳʢʣʶʯʘʶʪ ʟʘ- 

ʱʠʪʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʣʝʪʦʢ 

ʭʦʟʷʠʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʚʠʨʫʩʘʤʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ 

ʢ ʨʘʟʚʠʪʠʶ ʤʠʢʩʦʤʘʪʦʟʘ ʠ ʛʠʙʝʣʠ ʞʠʚʦʪ- 

ʥʳʭ [15].  

ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʩʦ-

ʤʘʪʦʟʘ ʢʨʦʣʠʢʦʚ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ- 

ʥʠʝ ʧʦʣʫʯʠʣʠ ʞʠʚʳʝ ʚʘʢʮʠʥʳ ʠʟ ʘʪʪʝʥʫ- 

ʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ [3].  

ɸʪʪʝʥʫʠʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ  

ʤʠʢʩʦʤʳ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʨʝʞ-

ʜʝʥʠʷ ʚʠʨʫʣʝʥʪʥʳʭ ʛʝʥʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʨʘʩ- 

ʧʦʣʦʞʝʥʥʳʭ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʚ ʦʙ-  

ʣʘʩʪʷʭ  ʢʦʥʮʝʚʳʭ  ʦʙʨʘʱʝʥʥʳʭ   ʧʦʚʪʦʨʦʚ 
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(TIRs). ʊʘʢ, ʚ ʛʝʥʦʤʝ ʰʪʘʤʤʘ 6918, ʧʨʦʠʩ- 

ʭʦʜʷʱʝʛʦ ʦʪ ʰʪʘʤʤʘ Lausanne, ʙʳʣʠ ʦʙʥʘ- 

ʨʫʞʝʥʳ ʨʘʜʠʢʘʣʴʥʳʝ ʤʫʪʘʮʠʠ ʚ ʯʝʪʳʨʝʭ 

ʛʝʥʘʭ (M009L, M036L, M135R ʠ M148R) 

[12]. ɼʝʣʝʮʠʷ ʛʝʥʘ M063 ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ 

ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʚʠʨʫʩ ʧʦʪʝʨʷʣ ʩʧʦʩʦʙ- 

ʥʦʩʪʴ ʨʝʧʣʠʮʠʨʦʚʘʪʴʩʷ ʚ ʢʣʝʪʢʘʭ ʢʨʦʣʠʢʘ. 

ɺ ʈʦʩʩʠʠ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ ʤʠʢʩʦʤʘʪʦʟʘ ʧʨʠʤʝʥʷʶʪ ʚʘʢ- 

ʮʠʥʥʳʡ ʰʪʘʤʤ ɺ-82 ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ 

ʢʨʦʣʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɻɹʋ ɺɻʅʂʀ 

(ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ «ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪ- 

ʚʝʥʥʳʡ ʎʝʥʪʨ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ 

ʢʦʨʤʦʚ») [1]. ʅʘ ʦʩʥʦʚʝ ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤ- 

ʤʘ ɺ-82 ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʝʛʦ ʧʨʦʠʟʚʦʜʥʦʝ 

ʄʠʢʩ-98.  

ɺ 2012 ʛʦʜʫ ʚ ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝ- 

ʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳ- 

ʰʝʣʝʩʩʢʦʛʦ» ʚʳʜʝʣʝʥ ʰʪʘʤʤ ʚʠʨʫʩʘ ʤʠʢ- 

ʩʦʤʳ ʢʨʦʣʠʢʦʚ «ʂʄʀʕɺ-V141», ʢʦʪʦʨʳʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʪʘʤʤʘ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩ- 

ʩʣʝʜʦʚʘʥʠʷ ʤʠʢʩʦʤʘʪʦʟʘ ʧʨʦʚʦʜʷʪ ʧʫʪʝʤ 

ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʧʨʦʙʳ ʥʘ ʢʨʦʣʠʢʘʭ ʠ ʛʠʩ- 

ʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠʥʬʠʣʴʪʨʘʪʦʚ. 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫ ʢʨʦʣʠʢʦʚ ʘʥʪʠʪʝʣ ʢ 

ʚʦʟʙʫʜʠʪʝʣʶ ʤʠʢʩʦʤʘʪʦʟʘ ʧʨʠʤʝʥʷʶʪ ʩʝ- 

ʨʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʀʌɸ 

(ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ), ʈɼʇ (ʨʝʘʢ- 

ʮʠʷ ʜʠʬʬʫʟʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ), ʈʀʌ (ʨʝ- 

ʘʢʮʠʷ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʠ), ʈʉʂ (ʨʝʘʢ- 

ʮʠʷ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʣʝʤʝʥʪʘ), ʈʅ (ʨʝʘʢ- 

ʮʠʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ) [4]. ʆʜʥʘʢʦ ʵʪʠ ʤʝʪʦ- 

ʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʧʦʩʪʤʦʨʪʘʣʴ- 

ʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʜʠʘʛ- 

ʥʦʩʪʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʘʥʦʚʢʘ ʙʠʦʧʨʦ- 

ʙʳ ʟʘʥʠʤʘʝʪ 7ï10 ʜʥʝʡ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦ- 

ʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʤʝ- 

ʪʦʜ ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʠ ï ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧ- 

ʥʘʷ ʨʝʘʢʮʠʷ. ɼʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʤʝ- 

ʪʦʜʦʤ ʇʎʈ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʧʨʠʚʳʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ 

ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʬʠʯʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴ ʚ ʩʦʪʥʠ ʨʘʟ ʫʯʘʩʪʦʢ ɼʅʂ ʚʦʟ- 

ʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙ- 

ʨʘʟʮʝ. ʂʨʦʤʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʇʎʈ ʠʤʝʝʪ ʧʨʘ-

ʢʪʠʯʝʩʢʠ ʘʙʩʦʣʶʪʥʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ʈʝ- 

ʟʫʣʴʪʘʪ ʇʎʈ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʪʝʯʝʥʠʝ 

ʨʘʙʦʯʝʛʦ ʜʥʷ. 

ʇʎʈ-ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʠʟʫʯʝʥʠʷ ɼʅʂ ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʳ [10]. ʏʘʱʝ ʚʩʝʛʦ ʜʣʷ ʤʦʣʝʢʫʣʷʨ- 

ʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʪʪʝʥʫʠ- 

ʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʠʩ- 

ʧʦʣʴʟʫʶʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʛʝʥʳ [4]. ʂʦʣʠ-                   

ʯʝʩʪʚʦ ʛʝʥʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʠʜʝʥʪʠʬʠ- 

ʢʘʮʠʠ ʚʠʨʫʩʘ, ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʕʪʦ ʩʪʘʣʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʩ ʧʦʷʚʣʝ- 

ʥʠʝʤ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʳ, ʫ ʢʦʪʦʨʳʭ ʮʝʣʳʡ ʨʷʜ ʠʤʤʫʥʦʤʦ- 

ʜʫʣʠʨʫʶʱʠʭ ʛʝʥʦʚ ʚʳʢʣʶʯʝʥ. 

ʊʝʩʪ-ʩʠʩʪʝʤʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʚʠ- 

ʨʫʩʘ ʤʠʢʩʦʤʳ ʤʝʪʦʜʦʤ ʇʎʈ ʘʥʘʣʠʟʘ ʧʨʝʜ- 

ʣʦʞʝʥʘ ʚ ɺʅʀʀɺɺʠʄ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝ- 

ʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. ɺ ʝʛʦ ʦʩ- 

ʥʦʚʫ ʧʦʣʦʞʝʥ ʇʎʈ-ʘʥʘʣʠʟ ɼʅʂ ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʳ ʩ ʧʨʘʡʤʝʨʘʤʠ ʢ ʢʦʥʩʝʨʚʘʪʠʚʥʦ- 

ʤʫ ʫʯʘʩʪʢʫ ʛʝʥʘ ʄ022L, ʢʦʜʠʨʫʶʱʝʛʦ ʙʝ- 

ʣʦʢ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ [4]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʇʎʈ ʪʝʩʪ-ʩʠʩ- 

ʪʝʤʳ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ɼʅʂ ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʳ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘ-

ʙʦʪʳ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʛʝʥ-ʩʧʝʮʠʬʠʯʥʳʭ 

ʧʨʘʡʤʝʨʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʪʦʢʦʣʘ ʇʎʈ-

ʘʥʘʣʠʟʘ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʰʪʘʤʤʦʚ ʤʠʢʩʦʤʘʪʦʟʘ 

ʢʨʦʣʠʢʦʚ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩ- 

ʧʦʣʴʟʦʚʘʣʠ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʡ ʰʪʘʤʤ 

ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʢʨʦʣʠʢʘ «ʂʄʀʕɺ-

V141» (ʩʝʤʝʡʩʪʚʦ Poxviridae, ʨʦʜ Lep-

oripoxvirus), ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʚ ʈʋʇ 

«ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘ- 

ʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ» ʚ 2012 ʛʦʜʫ.  

ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ ʰʪʘʤʤʘ ʂʄʀʕɺ-V141 ʚʠʨʫʩʘ ʤʠʢʩʦ- 

ʤʳ ʢʨʦʣʠʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʇʎʈ-ʘʥʘʣʠʟ ʠ 

ʧʨʘʡʤʝʨʳ, ʩʧʝʮʠʬʠʯʥʳʝ  ʜʣʷ  ʛʝʥʦʚ,  ʢʦʜʠ- 
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ʨʫʶʱʠʭ ʚʘʞʥʝʡʰʠʝ ʙʝʣʢʠ ʚʠʨʫʩʘ ʤʠʢʩʦ- 

ʤʳ: ʄ022L ï ʙʝʣʦʢ ʦʙʦʣʦʯʢʠ, ʦʪʚʝʪʩʪʚʝʥ-

ʥʳʡ ʟʘ ʫʧʘʢʦʚʢʫ ʚʠʨʫʩʥʦʡ ɼʅʂ; M036L ï 

ʣʝʡʮʠʥʦʚʘʷ ʟʘʩʪʝʞʢʘ (leucine zipper), ʙʝʣ- 

ʢʦʚʳʡ ʤʦʪʠʚ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʬʘʢʪʦʨʘ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʚʠʨʫʩʘ; M071L ï ʠʤʤʫʥʦʜʦ- 

ʤʠʥʘʥʪʥʳʡ ʙʝʣʦʢ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ;  

M144R ï ʙʝʣʦʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʨʝʛʫʣʷ- 

ʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ; Serp2 ï ʠʥʛʠʙʠʪʦʨ ʬʝʨ- 

ʤʝʥʪʘ, ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʠʥʪʝʨʣʝʡʢʠʥ-1 ʙʝ- 

ʪʘ. ʇʦʜʙʦʨ ʧʨʘʡʤʝʨʦʚ, ʩʧʝʮʠʬʠʯʥʳʭ ʢ ʛʝ- 

ʥʘʤ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ, ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴ- 

ʟʫʷ   ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ   ʢʣʦʥʠʨʦʚʘʥʥʦʡ  

ɼʅʂ ʚʳʙʨʘʥʥʳʭ ʛʝʥʦʚ, ʥʘʡʜʝʥʥʳʭ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ «Nucleotide» NCBI. ɼʘʣʝʝ ʧʨʠ ʧʦ- 

ʤʦʱʠ ʧʨʦʛʨʘʤʤʳ «Vector NTI» ʧʦʜʙʠʨʘʣʠ 

ʧʨʘʡʤʝʨʳ ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʰʧʠʣʝʢ, ʜʫʧʣʝʢʩʦʚ, ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦ- 

ʰʝʥʠʝʤ GC ʧʘʨ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʟʣʠʯʠ- 

ʝʤ ʚ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʣʘʚʣʝʥʠʷ. ʇʨʘʡʤʝʨʳ 

ʜʣʷ ʛʝʥʘ ʄ022L ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʣʠʪʝʨʘ- 

ʪʫʨʳ [4]. ɺʩʝ ʧʨʘʡʤʝʨʳ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦ- 

ʚʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɼʅʂ-ʧʨʘʡʤʝʨʦʚ ʀʥ- 

ʩʪʠʪʫʪʘ ʙʠʦʬʠʟʠʢʠ ʠ ʢʣʝʪʦʯʥʦʡ ʠʥʞʝʥʝ- 

ʨʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ. 

ʊʘʙʣʠʮʘ 1 ï ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʷʤʳʭ (F) ʠ ʦʙʨʘʪʥʳʭ ʧʨʘʡʤʝʨʦʚ (R) 

ɻʝʥʳ ʌʫʥʢʮʠʷ ʙʝʣʢʘ ʇʨʘʡʤʝʨʳ 
ʇʨʦʜʫʢʪ, 

ʧ.ʥ. 

ʄ022L 

ʙʝʣʦʢ ʦʙʦʣʦʯʢʠ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʫʧʘʢʦʚʢʫ 

ʚʠʨʫʩʥʦʡ ɼʅʂ 

*F: 5ô-GGGGGAATCTGATAAAAAC-3ô 

*R: 5ô-GCCAAACGATACATCCAC-3ô 
550 

M036L 

ʣʝʡʮʠʥʦʚʘʷ ʟʘʩʪʝʞʢʘ  

(leucine zipper), ʙʝʣʢʦʚʳʡ 

ʤʦʪʠʚ ʬʘʢʪʦʨʘ  

ʪʨʘʥʩʢʨʠʧʮʠʠ ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʳ 

F:5ô-CCGTCAATGTCATGTCGCAC-3ô 

R:5ô-GGGGTTGTTGTCCGGGTTAT-3ô 

F:5ô-TCCCGTCAATGTCATGTCGC -3ô 

R:5ô-CGCCGTACACGGTATGGTAA-3ô 

 

104 

  

154 

M071L 
ʠʤʤʫʥʦʜʦʤʠʥʘʥʪʥʳʡ ʙʝʣʦʢ 

ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ 

F: 5ô-GGGGCGTGGACAATTTCAAG-3ô     

R: 5ô-ACGTTTCGCGAAGCTGTAGA-3ô   

 

300 

M144R 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʙʝʣʦʢ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʨʝʛʫʣʷʮʠʶ 

ʤʝʪʘʙʦʣʠʟʤʘ 

F:5ô-AGCGTCGTTGTTACAGTCGT-3ô 

R:5ô-CGTCTTCTCCCACCAACGAA-3ô 

 

353 

Serp2 
ʠʥʛʠʙʠʪʦʨ ʬʝʨʤʝʥʪʘ, 

ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʠʥʪʝʨʣʝʡʢʠʥ

-1 ʙʝʪʘ. 

F:5ô-TGGTGGTACGATGGATCCCG-3ô 

R:5ô-GCTAACGGATACAGGAGAGAACC-3ô 

F:5ô-CCGTGTCGGACATCTTTCACA- 3ô 

R:5ô-AGCTAACGGATACAGGAGAGAAC-3ô 

192 

  

284 

ʇʨʠʤʝʯʘʥʠʝ ï *ʧʨʘʡʤʝʨʳ ʚʟʷʪʳ ʠʟ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ [4] 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ 

ʰʪʘʤʤʘ «ʂʄʀʕɺ-V141» ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʨʝʘʢʪʠʚʘ TRI-Reagent [9] ʩʦʛʣʘʩ- 

ʥʦ ʧʨʦʪʦʢʦʣʫ ʬʠʨʤʳ Sigma-Aldrich (sigma-

aldrich.com).  

ɼʣʷ ʵʪʦʛʦ ʚ ʤʠʢʨʦʧʨʦʙʠʨʢʠ ʕʧʧʝʥ-

ʜʦʨʬ ʚʥʦʩʠʣʠ 0,1 ʤʣ ʢʫʣʴʪʫʨʳ ʚʠʨʫʩʘ ʤʠʢ-

ʩʦʤʳ, ʟʘʪʝʤ ʣʠʟʠʨʦʚʘʣʠ ʚ 1 ʤʣ ʨʝʘʢʪʠʚʘ 

TRI-Reagent, ʚʳʜʝʨʞʠʚʘʣʠ 5 ʤʠʥ ʧʨʠ ʢʦʤ-

ʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʦʙʘʚʣʷʣʠ 0,2 ʤʣ ʭʣʦ- 

ʨʦʬʦʨʤʘ, ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 2ï

15 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦʩʣʝ 

ʯʝʛʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ 

ʧʨʠ 12000 g, 4ºʉ. ʇʨʠ ʵʪʦʤ ʩʤʝʩʴ ʨʘʟʜʝʣʷ-

ʣʘʩʴ ʥʘ 3 ʬʘʟʳ, ʚ ʠʥʪʝʨʬʘʟʝ ʩʦʜʝʨʞʠʪʩʷ 

ɼʅʂ. ʋʜʘʣʷʣʠ ʚʝʨʭʥʶʶ ʚʦʜʥʫʶ ʬʘʟʫ ʠ 

ʜʣʷ ʦʩʘʞʜʝʥʠʷ ɼʅʂ ʜʦʙʘʚʣʷʣʠ 0,3 ʤʣ 

100% ʵʪʘʥʦʣʘ, ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʝʨʝʚʦʨʘʯʠ-

ʚʘʥʠʝʤ ʧʨʦʙʠʨʢʠ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 2ï3 ʤʠʥ 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɿʘʪʝʤ ʮʝʥʪʨʠ- 
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ʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 2000 g ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2ï8Üʉ. ʉʫʧʝʨʥʘʪʘʥʪ ʫʜʘ-

ʣʷʣʠ. ɼʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ɼʅʂ ʩ ʧʦʤʦʱʴʶ 

1 ʤʣ 0,1 ʄ  ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ ʚ 10% ʵʪʘʥʦʣʝ 

ʥʝ ʤʝʥʝʝ   30 ʤʠʥ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʝʨʝʤʝ-

ʰʠʚʘʥʠʝʤ. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 2000 g 

5 ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2ï8 Üʉ. ʈʝʩʫʩʧʝʥ-

ʜʠʨʦʚʘʣʠ ʦʩʘʜʦʢ ɼʅʂ ʚ 1,5 ʤʣ 75% ʵʪʘʥʦ-

ʣʘ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 10ï20 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 

2000 g 5 ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ï25Üʉ, ʦʩʘ-

ʜʦʢ ʧʦʜʩʫʰʠʚʘʣʠ ʠ ʨʘʩʪʚʦʨʷʣʠ ʚ 50 ʤʢʣ 8 

ʤʄ NaOH ʤʝʜʣʝʥʥʳʤ ʧʠʧʝʪʠʨʦʚʘʥʠʝʤ. 

ɼʦʙʘʚʣʝʥʠʝʤ 4,3 ʤʢʣ 0,1 ʄ HEPES ʜʦʚʦ-

ʜʠʣʠ ʨʘʩʪʚʦʨ ɼʅʂ ʜʦ ʨʅ 8,4.  

ʈʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʜʣʷ ʇʎʈ-ʘʥʘʣʠʟʘ 

ʦʙʱʠʤ ʦʙʲʝʤʦʤ 20 ʤʢʣ ʩʦʜʝʨʞʘʣʘ (ʚ ʨʘʩ- 

ʯʝʪʝ ʥʘ 1 ʧʨʦʙʫ): 

ʘ) 7 ʤʢʣ ʚʠʨʫʩʥʦʡ ɼʅʂ;  

ʙ)10ï20 ʧʤʦʣʴ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʘ;  

ʚ) 0,4 ʤʢʣ 10 ʤʄ ʜʅʊʌ;  

ʛ) 0,2 ʤʢʣ Taq-ʧʦʣʠʤʝʨʘʟʳ (5U/ʤʢʣ);  

ʜ) ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʙʫʬʝʨ ʜʣʷ Taq- 

ʧʦʣʠʤʝʨʘʟʳ (1,5 ʤʢʣ) + 0,9 ʤʢʣ MgCl2;  

ʝ) ʅ2ʆ ʜʦ 20 ʤʢʣ. ʇʨʠ ʦʪʨʘʙʦʪʢʝ 

ʫʩʣʦʚʠʡ ʘʤʧʣʠʬʠʢʘʮʠʶ ʩ ʚʠʨʫʩʥʦʡ ɼʅʂ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ-

ʞʠʛʘ ʧʨʘʡʤʝʨʦʚ. 

ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʘʟʜʝʣʷʣʠ 

ʩ ʧʦʤʦʱʴʶ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 2%-ʥʦʤ 

ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ.  ʕʣʝʢʪʨʦʬʦʨʝʟ  ʧʨʦʚʦʜʠʣʠ  

ʧʨʠ ʪʦʢʝ 144 mA ʠ ʥʘʧʨʷʞʝʥʠʠ 110 V ʚ 

ʪʝʯʝʥʠʝ 40ï50 ʤʠʥ.  

ɺʠʟʫʘʣʠʟʘʮʠʷ ʛʝʣʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʦʜ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʩʚʝʪʦʤ ʧʨʠ ʧʦʤʦ- 

ʱʠ ʩʠʩʪʝʤʳ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ Gel 

Doc 2000. ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʣʠ- 

ʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʣʫʯʝʥʥʦʛʦ ʇʎʈ-ʧʨʦ- 

ʜʫʢʪʘ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʳʤ, ʧʨʦʚʦ- 

ʜʠʣʠ ʩʨʘʚʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦ- 

ʬʦʨʝʪʠʯʝʩʢʠʭ ʟʦʥ ʩ ʤʘʨʢʝʨʦʤ ʣʠʥʝʡʥʳʭ 

ʨʘʟʤʝʨʦʚ ɼʅʂ.  

ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʪʨʝʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ɺ ʩʪʘ- 

ʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʠʧʠʯʥʳʝ ʩʥʠʤʢʠ ʘʛʘ- 

ʨʦʟʥʦʛʦ ʛʝʣʷ ʧʦʩʣʝ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʘʤʧ- 

ʣʠʬʠʢʘʮʠʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ  
ʇʎʈ-ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʛʝʥʘ ʄ022L ʧʨʘʡʤʝʨʦʚ 

ʠ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʛʦ 

ʰʪʘʤʤʘ ʂʄʀʕɺ-V141 ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ, 

ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦ- 

ʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʨʘʟʤʝʨʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʛʝʥʘ 

ʄ022L ʚ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʤ ʰʪʘʤʤʝ. ʇʨʠ 

ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʯʝʪʥʦʛʦ 

ʧʨʦʜʫʢʪʘ (550 ʧ.ʥ.) ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝ- 

ʨʘʪʫʨʝ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʦʚ ʨʘʚʥʦʡ 50Áʉ 

(ʨʠʩʫʥʦʢ 1).  

ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʘʛʘʨʦʟʥʦʛʦ ʛʝʣʷ ʧʦʩʣʝ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ  

ʨʘʟʜʝʣʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʨʘʡʤʝʨʘʤʠ  

ʜʣʷ ʛʝʥʘ ʄ022L ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪʞʠʛʘ. ɿʜʝʩʴ ʠ ʜʘʣʝʝ:  

ʃʠʥ - ʤʘʨʢʝʨ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ɼʅʂ 
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ʈʠʩʫʥʦʢ 3 ï ɺʥʝʰʥʠʡ ʚʠʜ ʘʛʘʨʦʟʥʦʛʦ ʛʝʣʷ ʧʦʩʣʝ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ  

ʨʘʟʜʝʣʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʨʘʡʤʝʨʘʤʠ  

ʜʣʷ ʛʝʥʘ ʄ144R ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪʞʠʛʘ 

ɼʣʷ ʛʝʥʦʚ ʄ036L ʠ Serp2 ʚ ʭʦʜʝ ʇʎʈ-

ʘʥʘʣʠʟʘ ʤʳ ʥʝ ʧʦʣʫʯʠʣʠ ʨʘʩʯʝʪʥʳʭ ʧʨʦ- 

ʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝ- 

ʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʘʪʪʝʥʫʠʨʦ-

ʚʘʥʥʳʭ ʰʪʘʤʤʘʭ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʚʳʢʣʶ- 

ʯʝʥ ʮʝʣʳʡ ʨʷʜ ʛʝʥʦʚ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʤʤʫ- 

ʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʛʝʥʳ [13, 14], ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ Serp2 [14]. ʀʤʝʝʪʩʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʛʝʥ ʄ036L ʪʘʢʞʝ      

ʥʝ ʵʢʩʧʨʝʩʩʠʨʦʚʘʣʩʷ ʚ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʤ 

ʰʪʘʤʤʝ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ [6]. ʊʘʢʠʤ ʦʙʨʘ- 

ʟʦʤ, ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʤ 

ʰʪʘʤʤʝ «ʂʄʀʕɺ-V141» ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ 

ʚʝʨʦʷʪʥʦ ʚʳʢʣʶʯʝʥʳ ʛʝʥʳ ʄ036L ʠ Serp2, 

ʢʦʜʠʨʫʶʱʠʝ ʣʝʡʮʠʥʦʚʫʶ ʟʘʩʪʝʞʢʫ ï ʙʝʣ- 

ʢʦʚʳʡ ʤʦʪʠʚ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʬʘʢʪʦʨʘ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ, ʠ ʠʥʛʠʙʠ- 

ʪʦʨ ʬʝʨʤʝʥʪʘ, ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʠʥʪʝʨʣʝʡ- 

ʢʠʥ-1ɓ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɼʣʷ ʛʝʥʘ ʄ071L ʧʦʣʫʯʝʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʇʎʈ-ʘʥʘʣʠʟʘ, ʢʦʪʦ- 

ʨʳʝ ʥʘʜʝʞʥʦ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘ- 

ʪʫʨʝ ʦʪʞʠʛʘ 52Áʉ. ʆʜʥʘʢʦ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ  ʇʎʈ-ʧʨʦʜʫʢʪʦʚ  ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʦʚ, ʨʘʚ-

ʥʦʡ 54Áʉ (ʨʠʩʫʥʦʢ 2). 

ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʘʛʘʨʦʟʥʦʛʦ  

ʛʝʣʷ ʧʦʩʣʝ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʨʘʡʤʝʨʘʤʠ  

ʜʣʷ ʛʝʥʘ ʄ071L ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪʞʠʛʘ 

ɼʣʷ ʛʝʥʘ M144R ʪʘʢʞʝ ʟʘʨʝʛʠʩʪʨʠ- 

ʨʦʚʘʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʦʚ ʘʤʧ- 

ʣʠʬʠʢʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪʞʠʛʘ 56Áʉ 

(ʨʠʩʫʥʦʢ 3).  ʇʦʣʫʯʝʥʥʳʝ   ʜʘʥʥʳʝ  ʫʢʘʟʳ-  

ʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʵʪʠʭ ʛʝʥʦʚ ʚ ʘʪʪʝʥʫʠʨʦ- 

ʚʘʥʥʦʤ ʰʪʘʤʤʝ ʂʄʀʕɺ-V141 ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʘʪʦʟʘ ʢʨʦʣʠʢʦʚ. 
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ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝ- 

ʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʪʪʝʥʫʠʨʦ-

ʚʘʥʥʦʛʦ ʰʪʘʤʤʘ ʂʄʀʕɺ-V141 ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʳ ʩ ʧʦʤʦʱʴʶ ʇʎʈ-ʘʥʘʣʠʟʘ ʥʘʨʷʜʫ 

ʩ ʧʨʘʡʤʝʨʘʤʠ ʜʣʷ ʛʝʥʘ ʄ022L, ʢʦʜʠʨʫ- 

ʶʱʝʛʦ ʙʝʣʦʢ ʦʙʦʣʦʯʢʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ 

ʫʧʘʢʦʚʢʫ ʚʠʨʫʩʥʦʡ ɼʅʂ, ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʧʨʘʡʤʝ- 

ʨʳ ʜʣʷ ʛʝʥʘ M071L, ʢʦʜʠʨʫʶʱʝʛʦ ʠʤʤʫ- 

ʥʦʜʦʤʠʥʘʥʪʥʳʡ ʙʝʣʦʢ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ 

ʤʠʢʩʦʤʳ, ʠ ʧʨʘʡʤʝʨʳ ʜʣʷ ʛʝʥʘ M144R, 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʩʠʥʪʝʟ ʙʝʣʢʘ, ʢʦʥʪʨʦʣʠ- 

ʨʫʶʱʝʛʦ ʨʝʛʫʣʷʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ ʚʠʨʫʩʘ. 
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ʈʝʟʶʤʝ 

ʀʟʫʯʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʜʠʥʘʤʠʢʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ-ʮʠʪʦʢʠʥʳ ï ɔ-ʠʥʪʝʨʬʝʨʦʥ (IFN ɔ), 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ɓ1 (TGF ɓ1) ʠ ʠʥʪʝʨʣʝʡʢʠʥ 1ɓ (IL 1ɓ), ʚ ʣʠʤʬʦʮʠʪʘʭ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʤʠʢʩʦʤʘʪʦʟʦʤ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʂʄʀʕɺ-V141. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ TGF ɓ1 ʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, IFN ɔ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʤʠʢʩʦʤʘʪʦʟʦʤ ʢʨʦʣʠʢʦʚ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʪʦʛʜʘ ʢʘʢ IL 1ɓ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ. 

 

Summary 
The differences in expression of genes encoding cytokine proteins ï ɔ-interferon (IFN ɔ), transforming growth 

factor ɓ1 (TGF ɓ1) and interleukin-1ɓ (IL 1ɓ) in blood lymphocytes of rabbits after application of a vaccine against 

myxomatosis based on KMIEV-V141 myxoma virus strain were studied. It was shown that TGF ɓ1, and especially 

IFN ɔ, play an important role in the immune response to the action of a vaccine against myxomatosis in rabbits soon 

after the treatment, whereas IL 1ɓ starts to act at a later stage. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 29.03.2016 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʄʠʢʩʦʤʘʪʦʟ ï ʦʩʪʨʦʝ ʚʠʨʫʩʥʦʝ ʟʘʙʦ- 

ʣʝʚʘʥʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʪʨʷʜʘ ʟʘʡʮʝʦ- 

ʙʨʘʟʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʚʳʩʦʢʦʡ ʩʪʝ- 

ʧʝʥʴʶ ʩʤʝʨʪʥʦʩʪʠ. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʘʢ- 

ʪʠʯʝʩʢʠ ʥʝʠʟʣʝʯʠʤʦ, ʧʦʵʪʦʤʫ ʝʜʠʥʩʪʚʝʥ- 

ʥʳʤ ʥʘʜʝʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʪʠʚ ʤʠʢʩʦ-

ʤʘʪʦʟʘ ʷʚʣʷʝʪʩʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʘʷ ʚʘʢʮʠ-

ʥʘʮʠʷ ʞʠʚʦʪʥʳʭ [1], ʧʨʠ ʢʦʪʦʨʦʡ ʘʢʪʠʚʠ- 

ʨʫʝʪʩʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ.  

ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʧʘʪʦʛʝʥʳ ʧʨʠʥʠʤʘʶʪ ʊ-

ʭʝʣʧʝʨʳ ï ʊ-ʣʠʤʬʦʮʠʪʳ, ʛʣʘʚʥʦʡ ʬʫʥʢʮʠ- 

ʝʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʘʜʘʧʪʠʚʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʊ-ʭʝʣʧʝʨʳ ʧʨʠ ʧʨʷʤʦʤ 

ʢʦʥʪʘʢʪʝ ʘʢʪʠʚʠʨʫʶʪ ʊ-ʢʠʣʣʝʨʳ, B-ʣʠʤʬʦ- 

ʮʠʪʳ, ʤʦʥʦʮʠʪʳ, NK-ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʛʫʤʦ- 

ʨʘʣʴʥʦ, ʚʳʜʝʣʷʷ ʮʠʪʦʢʠʥʳ. ʊ-ʭʝʣʧʝʨʳ ʨʘʩ- 

ʧʦʟʥʘʶʪ ʘʥʪʠʛʝʥʳ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʭ  

ʊ-ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʩ ʘʥʪʠʛʝʥʦʤ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʘʥʪʠʛʝʥʘ ʊ-ʣʠʤʬʦʮʠʪʳ, ʠʤʝʶ- 

ʱʠʝ ʨʝʮʝʧʪʦʨʳ CD4, ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ 

ʥʘ ʜʚʘ ʪʠʧʘ ʢʣʝʪʦʢ Th1 ʠ Th2, ʧʨʦʜʫʮʠʨʫ- 

ʶʱʠʝ ʨʘʟʥʳʝ ʥʘʙʦʨʳ ʮʠʪʦʢʠʥʦʚ. 

ʎʠʪʦʢʠʥʳ ï ʵʪʦ ʚʝʱʝʩʪʚʘ ʙʝʣʢʦʚʦʡ 

ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʢʣʝʪ- 

ʢʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʦʩʥʦʚʥʦʤ ʣʠʤ- 

ʬʦʮʠʪʘʤʠ. ʎʠʪʦʢʠʥʳ ʨʝʛʫʣʠʨʫʶʪ ʧʨʦʷʚ- 

ʣʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʘʢʪʠʚʠʨʫ- 

ʶʪ ʬʘʛʦʮʠʪʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʘʢʨʦʬʘʛʦʚ.  

ɺʩʝ ʮʠʪʦʢʠʥʳ, ʘ ʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 30, ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʜʝ- 

ʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʛʨʫʧʧ 

[2]. 

ʇʨʦʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʦʙʝʩ- 

ʧʝʯʠʚʘʶʱʠʝ ʤʦʙʠʣʠʟʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦ- 

ʛʦ ʦʪʚʝʪʘ  (ʠʥʪʝʨʣʝʡʢʠʥʳ  1, 2, 6, 8,  TNFŬ, 

https://ru.wikipedia.org/wiki/%D0%A2-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BE%D0%B1%D1%80%D0%B5%D1%82%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BE%D0%B1%D1%80%D0%B5%D1%82%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D1%82%D0%BE%D0%BA%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%A2-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/B-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/B-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%86%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BA%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A2-%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B3%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BB%D0%B5%D0%B9%D0%BA%D0%B8%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D0%BD%D0%B5%D0%BA%D1%80%D0%BE%D0%B7%D0%B0_%D0%BE%D0%BF%D1%83%D1%85%D0%BE%D0%BB%D0%B8
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ʠʥʪʝʨʬʝʨʦʥ ɔ). 

ɸʥʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʝ (ʧʨʦʪʠʚʦʚʦʩ- 

ʧʘʣʠʪʝʣʴʥʳʝ) ʮʠʪʦʢʠʥʳ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʨʘʟʚʠʪʠʝ ʚʦʩʧʘʣʝʥʠʷ (ʠʥʪʝʨʣʝʡʢʠʥʳ 4, 10, 

TGFɓ).  

ʎʠʪʦʢʠʥʳ ʘʢʪʠʚʥʳ ʚ ʦʯʝʥʴ ʤʘʣʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʩʝʢʨʝʮʠʷ 

ʮʠʪʦʢʠʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʠ 

ʩʪʨʦʛʦ ʨʝʛʫʣʠʨʫʝʪʩʷ. ʉʧʝʢʪʨʳ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʘʢʪʠʚʥʦʩʪʝʡ ʮʠʪʦʢʠʥʦʚ ʚ ʟʥʘʯʠ- 

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ: ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴʩʷ ʚ 

ʢʣʝʪʢʝ ʙʦʣʝʝ ʯʝʤ ʦʜʥʠʤ ʮʠʪʦʢʠʥʦʤ. ɺʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚ ʜʝʡʩʪʚʠʷʭ ʮʠʪʦʢʠʥʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʥʝʨʛʠʟʤ [2]. 

ʈʝʛʫʣʷʮʠʷ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘ- 

ʥʠʟʤʘ ʮʠʪʦʢʠʥʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚ 

ʨʘʤʢʘʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʧʫʪʝʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʫʨʦʚʥʝ 

ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʟʘ ʩʯʝʪ ʨʝʛʫʣʷʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʪʦʨʦʥ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘ- 

ʣʝʥʠʷ ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʕʪʘ ʚʘʞʥʝʡ- 

ʰʘʷ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʮʠʪʦʢʠʥʦʚ ʬʫʥʢʮʠʷ 

ʩʚʷʟʘʥʘ ʩ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠ- 

ʷʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʮʠʪʦʢʠʥʦʚ ï 

ʟʘʱʠʪʦʡ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ. 

ʎʠʪʦʢʠʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʛʫʣʠʨʫʶʪ 

ʨʘʟʚʠʪʠʝ ʤʝʩʪʥʳʭ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʚ 

ʪʢʘʥʷʭ ʩ ʫʯʘʩʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʢʣʝʪʦʢ ʢʨʦʚʠ, ʵʥʜʦʪʝʣʠʷ, ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ ʠ ʵʧʠʪʝʣʠʝʚ. ɿʘʱʠʪʘ ʥʘ ʤʝʩʪʥʦʤ 

ʫʨʦʚʥʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʠʧʠʯʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩ ʝʝ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ: ʛʠʧʝʨʝʤʠ- 

ʝʡ, ʨʘʟʚʠʪʠʝʤ ʦʪʝʢʘ, ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʝʚʦʛʦ 

ʩʠʥʜʨʦʤʘ ʠ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ. 

ʅʘ ʪʢʘʥʝʚʦʤ ʫʨʦʚʥʝ ʮʠʪʦʢʠʥʳ ʦʪʚʝʪ- 

ʩʪʚʝʥʥʳ ʟʘ ʨʘʟʚʠʪʠʝ ʚʦʩʧʘʣʝʥʠʷ, ʘ ʟʘʪʝʤ 

ʨʝʛʝʥʝʨʘʮʠʶ ʪʢʘʥʝʡ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʩʠʩ-

ʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʦʩʪʨʦ- 

ʬʘʟʦʚʦʛʦ ʦʪʚʝʪʘ) ʮʠʪʦʢʠʥʳ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝ ʦʨʛʘʥʳ ʠ ʩʠʩ- 

ʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʝʛʫʣʷ- 

ʮʠʠ ʛʦʤʝʦʩʪʘʟʘ. ɼʝʡʩʪʚʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘ- 

ʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʘʧʧʝʪʠʪʘ ʠ ʠʟʤʝʥʝʥʠʶ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ  ʚ ʧʣʘʥʝ ʵʢʦʥʦʤʠʠ 

ʵʥʝʨʛʠʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʥʝʜʨʠʚʰʠʤʩʷ ʧʘʪʦ- 

ʛʝʥʦʤ. ʕʪʦʪ ʩʠʛʥʘʣ ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʪʦʢʠ- 

ʥʳ, ʪʘʢ ʢʘʢ ʠʭ ʧʦʧʘʜʘʥʠʝ ʚ ʮʠʨʢʫʣʷʮʠʶ 

ʙʝʟʫʩʣʦʚʥʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʝʩʪʥʘʷ ʟʘʱʠʪʘ 

ʥʝ ʩʧʨʘʚʠʣʘʩʴ ʩ ʧʘʪʦʛʝʥʦʤ, ʠ ʪʨʝʙʫʝʪʩʷ 

ʚʢʣʶʯʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝ- 

ʘʢʮʠʠ. ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʠʩ- 

ʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʩʚʷʟʘʥ- 

ʥʦʝ ʩ ʜʝʡʩʪʚʠʝʤ ʮʠʪʦʢʠʥʦʚ ʥʘ ʪʝʨʤʦʨʝ- 

ʛʫʣʷʪʦʨʥʳʡ ʮʝʥʪʨ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʟʘʢʣʶʯʘ- 

ʝʪʩʷ ʚ ʧʦʜʲʝʤʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ʋʚʝʣʠ- 

ʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʟʘʱʠʪʥʦʡ ʨʝʘʢʮʠʝʡ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʚʳʰʝʥ- 

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʥʠʞʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʷʜʘ ʙʘʢʪʝʨʠʡ ʢ ʨʘʟʤʥʦʞʝʥʠʶ, ʥʦ, ʥʘʧʨʦ- 

ʪʠʚ, ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʣʠʬʝʨʘʮʠʷ ʣʠʤʬʦʮʠ-

ʪʦʚ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤ- 

ʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʮʠʪʦʢʠʥʳ ʧʨʦʷʚʣʷʶʪ ʦʛ- 

ʨʦʤʥʳʡ ʩʧʝʢʪʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʢʪʠʚʥʦʩ- 

ʪʝʡ ʠ ʚʤʝʰʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʫ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʅʘ ʫʨʦʚʥʝ ʮʝʣʦʩʪ- 

ʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʮʠʪʦʢʠʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʩʚʷʟʴ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ, ʥʝʨʚʥʦʡ, ʵʥʜʦ- 

ʢʨʠʥʥʦʡ, ʢʨʦʚʝʪʚʦʨʥʦʡ ʠ ʜʨʫʛʠʤʠ ʩʠʩʪʝ- 

ʤʘʤʠ ʠ ʩʣʫʞʘʪ ʜʣʷ ʠʭ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʨʛʘ- 

ʥʠʟʘʮʠʶ ʠ ʨʝʛʫʣʷʮʠʶ ʝʜʠʥʦʡ ʟʘʱʠʪʥʦʡ 

ʨʝʘʢʮʠʠ. ʎʠʪʦʢʠʥʳ ʢʘʢ ʨʘʟ ʠ ʩʣʫʞʘʪ ʪʦʡ 

ʦʨʛʘʥʠʟʫʶʱʝʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʬʦʨʤʠ-

ʨʫʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʟʘʱʠʪ- 

ʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʧʘ- 

ʪʦʛʝʥʦʚ [5].  

ʇʨʠʯʠʥʘ ʫʩʧʝʰʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫ- 

ʩʘ ʤʠʢʩʦʤʳ ʚ ʢʣʝʪʢʘʭ ʢʨʦʣʠʢʦʚ ʟʘʢʣʶʯʘ-                         

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʝʥʦʤ ʚʠʨʫʩʘ ʢʦʜʠʨʫʝʪ ʩʝʪʴ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ 

ʠʩʢʘʞʘʶʪ ʠʣʠ ʚʳʢʣʶʯʘʶʪ ʟʘʱʠʪʥʳʝ ʤʦ-

ʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʠʨʫʩʘʤʠ, 

ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠ- 

ʪʠʶ ʤʠʢʩʦʤʘʪʦʟʘ ʠ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ [10, 

13]. ʅʘʨʫʰʝʥʠʝ ʠʣʠ ʚʳʧʘʜʝʥʠʝ ʣʶʙʦʛʦ ʠʟ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʙʝʣʢʦʚ ʤʠʢʩʦʤʳ 

ʦʙʣʝʛʯʘʝʪ ʧʨʦʪʝʢʘʥʠʝ ʙʦʣʝʟʥʠ ʠ ʫʤʝʥʴʰʘ- 

ʝʪ ʝʝ ʣʝʪʘʣʴʥʦʩʪʴ ʜʣʷ ʭʦʟʷʠʥʘ. 

ʀʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʜʠʢʠʭ ʝʚʨʦʧʝʡʩ- 

ʢʠʭ ʢʨʦʣʠʢʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʤʠʢʩʦʤʦʪʦʟʫ,  

ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʢʣʝʪʦʯʥʦʤʫ ʪʠʧʫ Th1, ʧʨʠ 

ʢʦʪʦʨʦʤ ʘʢʪʠʚʠʨʫʶʪʩʷ ʊ-ʢʠʣʣʝʨʳ,  ʘ ʛʣʘʚ- 

https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D1%80%D0%BE%D0%BD
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʮʠʪʦʢʠʥʘʤʠ ʷʚʣʷʶʪ- 

ʩʷ ɔ-ʠʥʪʝʨʬʝʨʦʥ, ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ 

(TNFɓ) ʠ ʠʥʪʝʨʣʝʡʢʠʥ 2. ʋ ʥʝʫʩʪʦʡʯʠʚʳʭ 

ʢ ʤʠʢʩʦʤʘʪʦʟʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʦʣʠʢʦʚ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʛʫʤʦ-

ʨʘʣʴʥʦʤʫ ʪʠʧʫ Th2, ʧʨʠ ʢʦʪʦʨʦʤ ʘʢʪʠʚʠ- 

ʨʫʶʪʩʷ ɺ-ʣʠʤʬʦʮʠʪʳ ʧʨʠ ʫʯʘʩʪʠʠ ʠʥʪʝʨ- 

ʣʝʡʢʠʥʦʚ 1, 4, 5, 6, 9, 10, 13 [7]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʘʩʴ 

ʜʠʥʘʤʠʢʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʩʠʥʪʝʟ ɔ-ʠʥʪʝʨʬʝʨʦʥʘ (IFN ɔ), ʪʨʘʥʩʬʦʨ- 

ʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ɓ1 (TGF ɓ1) ʠ 

ʠʥʪʝʨʣʝʡʢʠʥʘ 1ɓ (IL1 ɓ) ʚ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʤʠʢʩʦʤʘʪʦʟʦʤ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʇʨʝʧʘʨʘʪ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʩʦ- 

ʤʘʪʦʟʘ ʢʨʦʣʠʢʦʚ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʚʘʢʮʠʥ- 

ʥʦʛʦ ʰʪʘʤʤʘ ʚʠʨʫʩʘ ʤʠʢʩʦʤʳ ʢʨʦʣʠʢʦʚ 

ʂʄʀʕɺ-V141, ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʢ ʧʝʨʝʚʠ- 

ʚʘʝʤʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʧʦʯʢʠ ʟʝʣʝʥʦʡ 

ʤʘʨʪʳʰʢʠ CV-1. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʢʮʠ- 

ʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʨʫʩ, ʧʨʦʰʝʜʰʠʡ ʥʝ 

ʤʝʥʝʝ 20 ʧʨʷʤʳʭ ʧʘʩʩʘʞʝʡ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝ- 

ʪʦʢ. ʂʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʧʦʯʢʠ ʟʝʣʝʥʦʡ ʤʘʨ- 

ʪʳʰʢʠ CV-1 ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʤʘʪʨʘʩʘʭ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 1,5 ʣʠʪʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʦʩʪʦʚʦʡ ʩʨʝʜʳ ɼʄɽʄ-ʅ (Hepes ï         

12,5 ʤʤʦʣʴ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʝʥʟʠʣʧʝʥʠ- 

ʮʠʣʣʠʥʘ ï 100 ɽɼ/ʩʤ3, ʩʪʨʝʧʪʦʤʠʮʠʥʘ 

ʩʫʣʴʬʘʪʘ ï 100 ʤʢʛ/ʩʤ3, 10% ʵʤʙʨʠʦʥʘʣʴ- 

ʥʦʡ ʪʝʣʷʯʴʝʡ ʩʳʚʦʨʦʪʢʠ. ɺʳʨʘʱʠʚʘʥʠʝ 

ʢʫʣʴʪʫʨʳ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ (37Ñ0,5)Áʉ. ʇʦʩʣʝ ʬʦʨʤʠʨʦ- 

ʚʘʥʠʷ 100% ʤʦʥʦʩʣʦʷ ʢʣʝʪʦʢ CV-1 ʠʟ 

ʤʘʪʨʘʩʦʚ ʫʜʘʣʷʣʠ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜ- 

ʢʦʩʪʴ, ʤʦʥʦʩʣʦʡ ʦʪʤʳʚʘʣʠ ʜʚʘʞʜʳ ʦʪ ʧʨʦ- 

ʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʦʢ ʨʘʩʪʚʦ- 

ʨʦʤ ʍʝʥʢʩʘ, ʚʥʦʩʠʣʠ ʚʠʨʫʩʥʳʡ ʤʘʪʝʨʠʘʣ 

ʠʟ ʨʘʩʯʝʪʘ 0,5 ʊʎɼ ʥʘ ʢʣʝʪʢʫ. ɺʨʝʤʷ ʘʜ- 

ʩʦʨʙʮʠʠ ʚʠʨʫʩʘ ʥʘ ʢʣʝʪʢʘʭ ʩʦʩʪʘʚʣʷʣʦ      

90 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 33Áʉ, ʧʦʩʣʝ 

ʯʝʛʦ ʚʥʦʩʠʣʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʩʨʝʜʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ɼʄɽʄ-ʅ, ʦʙʦʛʘʱʝʥʥʫʶ 2% 

ʩʳʚʦʨʦʪʢʠ ʵʤʙʨʠʦʥʦʚ ʢʦʨʦʚ. ʂʫʣʴʪʠʚʠʨʦ- 

ʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (33Ñ0,5)Áʉ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʚʳʨʘʞʝʥʥʦʛʦ  ʮʠʪʦʧʘʪʦʛʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ  ʚʠʨʫʩʘ  72ï96 ʯʘʩʦʚ.  ʇʦ ʦʢʦʥʯʘ- 

ʥʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʯʝʨʝʟ 72ï96 ʯʘʩʦʚ 

ʚʠʨʫʩʩʦʜʝʨʞʘʱʠʡ ʤʘʪʝʨʠʘʣ ʟʘʤʦʨʘʞʠʚʘʣʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 40ï70Áʉ. ʇʦʩʣʝ 

ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝ- 

ʨʠʘʣʘ ʦʙʲʝʜʠʥʷʣʠ ʝʛʦ ʠ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ- 

ʥʦʩʪʠ ʚʠʨʫʩʘ ʪʠʪʨʦʚʘʥʠʝʤ ʥʘ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ ʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʢʨʦʣʠʢʘʭ.  

ʊʠʪʨʦʚʘʥʠʝ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ CV-1 

ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʤʝʪʦʜʦʤ ʥʘ 96-ʣʫʥʦʯʥʦʤ 

ʧʣʘʥʰʝʪʝ ʩ ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʤʦʥʦʩʣʦʝʤ 

ʢʣʝʪʦʢ. ɼʣʷ ʵʪʦʛʦ ʚ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ ʚʥʦ- 

ʩʠʣʠ ʧʦ 200 ʤʢʣ ʢʣʝʪʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 180 ʪʳʩʷʯ ʢʣʝʪʦʢ ʚ ʤʣ. ʀʥ- 

ʢʫʙʠʨʦʚʘʣʠ ʧʣʘʥʰʝʪʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

(37Ñ0,5)Áʉ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ. ʇʦʩʣʝ ʬʦʨ- 

ʤʠʨʦʚʘʥʠʷ ʤʦʥʦʩʣʦʷ ʦʪʤʳʚʘʣʠ ʝʛʦ ʜʚʘʞʜʳ 

ʨʘʩʪʚʦʨʦʤ ʍʝʥʢʩʘ ʦʪ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷ- 

ʪʝʣʴʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʚʥʦʩʠʣʠ ʧʦ 200 ʤʢʣ 

ʪʠʪʨʦʚʘʥʥʦʛʦ ʚʠʨʫʩʘ, ʥʘʯʠʥʘʷ ʩ 10ï7 ʜʦ    

10ï1 ʨʘʟʚʝʜʝʥʠʷ. ʇʣʘʥʰʝʪ ʠʥʢʫʙʠʨʦʚʘʣʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 33Áʉ ʩ 5% ʉʆ2 ʚ ʪʝʯʝʥʠʝ 

120ï144 ʯʘʩʦʚ. ʋʯʠʪʳʚʘʣʠ ʨʝʟʫʣʴʪʘʪ ʧʨʠ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʤ ʎʇɼ. ʊʠʪʨ ʚʠʨʫʩʘ 

ʚʳʩʯʠʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʈʠʜʘ ʠ ʄʝʥʯʘ [9]. 

ʊʠʪʨ ʚʠʨʫʩʘ ʩʦʩʪʘʚʣʷʣ 6,0 lg ʊʎɼ50/ʩʤ3. 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʝʢ- 

ʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʠʨʫʩʘ ʥʘ ʢʨʦʣʠʢʘʭ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʙʦʣʴʰʝʛʦ 

ʨʘʟʚʝʜʝʥʠʷ ʚʠʨʫʩʘ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪ ʠʟ-

ʤʝʥʝʥʠʷ ʢʦʞʠ ʞʠʚʦʪʥʦʛʦ. ɼʣʷ ʟʘʨʘʞʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʫʭ ʢʨʦʣʠʢʦʚ ʞʠʚʦʡ ʤʘʩʩʦʡ 

2ï2,5 ʢʛ. ɺʠʨʫʩ, ʥʘʯʠʥʘʷ ʩ ʨʘʟʚʝʜʝʥʠʷ 10ï6 

ʜʦ 10ï2, ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʢʦʞʥʦ ʚ ʜʝʧʠʣʠʨʦ- 

ʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʢʦʞʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 

ʭʚʦʩʪʘ ʢ ʛʦʣʦʚʝ ʚ ʯʝʪʳʨʝ ʪʦʯʢʠ ʧʦ 0,25 ʤʣ 

ʧʦ ʣʠʥʠʷʤ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʢ ʧʦʟʚʦ-

ʥʦʯʥʠʢʫ, ʧʦ 2 ʠʥʲʝʢʮʠʠ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ. 

ʉʣʝʜʫʶʱʝʝ ʨʘʟʚʝʜʝʥʠʝ ʚʚʦʜʠʣʠ ʥʘ ʨʘʩʩʪʦ- 

ʷʥʠʠ 3ï4 ʩʤ3 ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʠ ʪ.ʜ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʢʦʞʫ ʙʦʢʦʚ ʠ ʩʧʠʥʳ ʢʘʞʜʦʛʦ 

ʢʨʦʣʠʢʘ ʜʝʣʘʣʠ ʧʦ 20 ʠʥʲʝʢʮʠʡ. ɸʢʪʠʚ- 

ʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʥʘʣʠʯʠʶ ʠ ʨʘʟʤʝʨʫ 

ʬʠʙʨʦʤ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʫ ʢʨʦʣʠʢʦʚ ʥʘ 6ï

10-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʠʨʫʩʘ. ʇʨʠ ʚʠ- 

ʟʫʘʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʫʯʠʪʳʚʘʣʠ ʬʠʙʨʦ- 

ʤʳ ʨʘʟʤʝʨʦʤ ʩ ʛʨʝʯʥʝʚʦʝ ʟʝʨʥʦ ʠ ʢʨʫʧʥʝʝ. 

ʇʨʠ  ʠʟʤʝʨʝʥʠʠ  ʢʫʪʠʤʝʪʨʦʤ  ʢʦʞʘ   ʥʘ 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʤʝʩʪʝ ʬʠʙʨʦʤʳ ʙʳʣʘ ʪʦʣʱʝ ʥʦʨʤʘʣʴʥʦʡ 

ʥʝ ʤʝʥʝʝ, ʯʝʤ ʥʘ 3 ʤʤ. ʊʠʪʨ ʚʠʨʫʩʘ ʚʳ- 

ʩʯʠʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʈʠʜʘ ʠ ʄʝʥʯʘ [9].  

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥʳ ʠʩʧʦʣʴ- 

ʟʦʚʘʣʠ ʚʠʨʫʩ ʩ ʪʠʪʨʦʤ ʠʥʬʝʢʮʠʦʥʥʦʩʪʠ 

ʜʣʷ ʢʨʦʣʠʢʦʚ 4,0 lg ʀɼ50/ʩʤ
3. 

ʇʦʣʫʯʝʥʥʳʡ ʚʠʨʫʩ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʞʠʚʦʡ ʚʘʢʮʠʥʳ ʜʣʷ ʧʨʦ- 

ʬʠʣʘʢʪʠʢʠ ʤʠʢʩʦʤʘʪʦʟʘ ʢʨʦʣʠʢʦʚ, ʩʦʝʜʠ- 

ʥʠʚ ʝʛʦ ʩ ʟʘʱʠʪʥʦʡ ʩʨʝʜʦʡ ʚ ʩʦʦʪʥʦʰʝ- 

ʥʠʠ 50:50. ɿʘʱʠʪʥʘʷ ʩʨʝʜʘ ʩʦʩʪʦʷʣʘ ʠʟ 

ʛʠʜʨʦʣʠʟʘʪ ʣʘʢʪʘʣʴʙʫʤʠʥʘ, ʩʘʭʘʨʦʟʳ ʠ ʞʝ- 

ʣʘʪʦʟʳ. ɻʦʪʦʚʫʶ ʚʘʢʮʠʥʫ ʣʠʦʬʠʣʠʟʠʨʦʚʘ- 

ʣʠ ʚ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʪʜʝʣʝ 

ʠʥʩʪʠʪʫʪʘ. 

ʀʤʤʫʥʠʟʘʮʠʶ ʢʨʦʣʠʢʦʚ ʞʠʚʦʡ ʤʘʩ-

ʩʦʡ 2,5 ʢʛ ʧʨʦʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʦ ʚ ʜʦʟʝ 

1000 ʀɼ50 ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʦʙʣʘʩʪʴ ʩʨʝʜ-

ʥʝʡ ʪʨʝʪʠ ʙʝʜʨʘ. ʋ ʞʠʚʦʪʥʳʭ ʦʪʙʠʨʘʣʠ 

ʢʨʦʚʴ ʠʟ ʫʰʥʦʡ ʚʝʥʳ ʜʦ ʚʘʢʮʠʥʘʮʠʠ, ʯʝʨʝʟ 

14, 21 ʠ 29 ʩʫʪʦʢ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ. 

ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʤʬʦʮʠʪʳ 

ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠ 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʝʧʘʨʘʪʘ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʤʠʢʩʦʤʘʪʦʟʦʤ. ʃʠʤʬʦʮʠʪʳ ʚʳ-

ʜʝʣʷʣʠ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʜʠʝʥʪ ʧʣʦʪʥʦʩʪʠ 

ʬʠʢʦʣ/ʚʝʨʦʛʨʘʬʠʥ (24 ʯʘʩʪʠ 9%-ʥʦʛʦ ʚʦʜ- 

ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʠʢʦʣʘ ʩʤʝʰʠʚʘʣʠ ʩ 10 ʯʘʩ- 

ʪʷʤʠ 34%-ʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʝʨʦʛʨʘ- 

ʬʠʥʘ) ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [3]. ɼʣʷ ʵʪʦʛʦ ʢ 

0,5 ʤʣ ʢʨʦʚʠ ʜʦʙʘʚʣʷʣʠ ʨʘʚʥʳʡ ʦʙʲʝʤ  

TBS-ʙʫʬʝʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ 25 ʤʄ ʊʨʠʩ-

HCl pH 7,4, 0,14 ʄ NaCl ʠ 5 ʤʄ KCl. 

ʉʤʝʩʴ ʬʠʢʦʣ/ʚʝʨʦʛʨʘʬʠʥ ʦʙʴʝʤʦʤ 0,8 ʤʣ 

ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʙʠʨʢʠ «ʕʧʧʝʥʜʦʨʬ» ʥʘ  

2,0 ʤʣ. ʉʚʝʨʭʫ ʥʘʩʣʘʠʚʘʣʠ 1,0 ʤʣ ʩʤʝʩʠ 

ʢʨʦʚʴ/TBS-ʙʫʬʝʨ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʝʥʪʨʠʬʫʛʠ «Biofuge pi-

co» ʧʨʠ 380 g ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. 

ʃʠʤʬʦʮʠʪʳ ʩʦʙʠʨʘʣʠ ʧʠʧʝʪʢʦʡ ʚ 

ʦʪʜʝʣʴʥʫʶ ʧʨʦʙʠʨʢʫ. ʉʦʙʨʘʥʥʫʶ ʬʨʘʢ- 

ʮʠʶ ʣʠʤʬʦʮʠʪʦʚ ʨʘʟʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨʦʤ 

TBS-ʙʫʬʝʨʘ ʜʦ ʦʙʲʝʤʘ 2,0 ʤʣ ʠ ʮʝʥʪʨʠ- 

ʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 380 g ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. 

ʆʩʘʜʦʢ (ʣʠʤʬʦʮʠʪʳ) ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ 

50 ʤʢʣ TBS-ʙʫʬʝʨʘ. ʃʠʤʬʦʮʠʪʳ ʚ TBS-

ʙʫʬʝʨʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ  ʦʪʜʝʣʴʥʳʭ ʧʦʨʮʠʡ 

ʢʨʦʚʠ, ʦʙʲʝʜʠʥʷʣʠ ʠ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʈʅʂ. 

ɺʳʜʝʣʝʥʠʝ  ʈʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴ- 

ʟʦʚʘʥʠʝʤ TRI-reagent [6] ʩʦʛʣʘʩʥʦ ʧʨʦʪʦ-

ʢʦʣʫ ʬʠʨʤʳ SigmaïAldrich (sigma-aldrich. 

com). ʉʤʝʰʠʚʘʣʠ 0,1 ʤʣ ʩʫʩʧʝʥʟʠʠ ʣʠʤʬʦ- 

ʮʠʪʦʚ ʚ TBS-ʙʫʬʝʨʝ ʩ 1 ʤʣ TRI-reagent ʠ 

ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ. ʂ ʩʤʝʩʠ ʜʦʙʘʚʣʷʣʠ 0,2 ʤʣ 

ʭʣʦʨʦʬʦʨʤʘ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ 2ï3 ʤʠʥ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʣʫʯʝʥʥʫʶ 

ʩʤʝʩʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ 

ʧʨʠ 12000 g ʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Áʉ. ʉʫʧʝʨʥʘ- 

ʪʘʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʈʅʂ, ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʥʦʚʳʝ ʵʧʧʝʥʜʦʨʬʳ, ʜʦʙʘʚʣʷʣʠ 0,5 ʤʣ ʠʟʦ- 

ʧʨʦʧʘʥʦʣʘ, ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʚʳʜʝʨʞʠʚʘʣʠ 

10 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʉʤʝʩʴ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ 

12000g ʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Áʉ, ʩʫʧʝʨʥʘʪʘʥʪ 

ʫʜʘʣʷʣʠ. ʂ ʦʩʘʜʢʫ ʈʅʂ ʜʦʙʘʚʣʷʣʠ 1 ʤʣ 

75%-ʥʦʛʦ ʵʪʘʥʦʣʘ, ʧʝʨʝʤʝʰʠʚʘʣʠ. ʉʤʝʩʴ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 5 ʤʠʥ ʧʨʠ 7500 g, 4Áʉ. 

ʕʪʘʥʦʣ ʫʜʘʣʷʣʠ, ʦʩʘʜʦʢ ʧʦʜʩʫʰʠʚʘʣʠ 5ï 

10 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʆʩʘ- 

ʜʦʢ ʈʅʂ ʨʘʩʪʚʦʨʷʣʠ ʚ 50 ʤʢʣ «DEPʉ-

water» ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

55ï65Áʉ. ɺʳʜʝʣʝʥʥʫʶ ʠʟ ʣʠʤʬʦʮʠʪʦʚ ʢʨʦ- 

ʚʠ ʢʨʦʣʠʢʘ ʈʅʂ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ 

ʤʘʪʨʠʮʫ ʜʣʷ ʩʠʥʪʝʟʘ ʢɼʅʂ. ʉʠʥʪʝʟ ʢɼʅʂ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ RevertAid H 

Minus First Strand cDNA Synthesis Kit 

ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʬʠʨʤʳ Thermo Fisher 

Scientific (https://www.thermofisher.com/or- 

der/catalog/roduct/K1631) ʚ ʘʤʧʣʠʬʠʢʘʪʦʨʝ 

MJ Mini (Bio-Rad, ʉʐɸ).  

ʇʦʜʙʦʨ ʧʨʘʡʤʝʨʦʚ, ʩʧʝʮʠʬʠʯʥʳʭ ʢ 

ʛʝʥʘʤ ʚʘʞʥʝʡʰʠʭ ʮʠʪʦʢʠʥʦʚ ʢʨʦʚʠ ʢʨʦ- 

ʣʠʢʦʚ, ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʦʚʘ- 

ʪʝʣʴʥʦʩʪʠ ʤʈʅʂ ʚʳʙʨʘʥʥʳʭ ʛʝʥʦʚ, ʥʘʡ-

ʜʝʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ «Nucleotide» NCBI. 

ɼʘʣʝʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ «Primer 3» 

ʧʦʜʙʠʨʘʣʠ ʥʝʩʢʦʣʴʢʦ ʧʘʨ ʧʨʘʡʤʝʨʦʚ, ʩʧʝ- 

ʮʠʬʠʯʥʳʭ ʢ ʚʳʙʨʘʥʥʳʤ ʛʝʥʘʤ. ʇʨʘʡʤʝʨʳ 

ʧʦʜʙʠʨʘʣʠ ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʰʧʠʣʝʢ, ʜʫʧʣʝʢʩʦʚ, ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦ- 

ʰʝʥʠʝʤ GC ʧʘʨ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʟʣʠ- 

ʯʠʝʤ ʚ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʣʘʚʣʝʥʠʷ. ʇʨʘʡʤʝ- 

ʨʳ ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɼʅʂ-

ʧʨʘʡʤʝʨʦʚ ʀʥʩʪʠʪʫʪʘ ʙʠʦʬʠʟʠʢʠ ʠ 

ʢʣʝʪʦʯʥʦʡ ʠʥʞʝʥʝʨʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ 

(ʪʘʙʣʠʮʘ 1). 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʊʘʙʣʠʮʘ 1 ï ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʷʤʳʭ (F) ʠ ʦʙʨʘʪʥʳʭ (R) ʧʨʘʡʤʝʨʦʚ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʢʨʦʣʠʢʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʦʟʜʝʡʩʪʚʠʶ 

ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʤʠʢʩʦʤʘʪʦʟʦʤ 

ɻʝʥ ɹʝʣʦʢ ʇʨʘʡʤʝʨʳ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʦʪʞʠʛʘ, 

Áʉ 

ʇʨʦʜʫʢʪ, 

ʧ.ʥ. 

IFN ɔ ɔ-ʠʥʪʝʨʬʝʨʦʥ 
F- 5ô-ATGTGGCAAATGGTGGACCC -3ô 

R- 5ô-CAGCCGATCATCCACCGAAA -3ô 

60 

 

251 

 

TGF  

ɓ1 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ  

ʬʘʢʪʦʨ ʨʦʩʪʘ 

F- 5ô-ACATTGACTTCCGCAAGGAC -3ô 

R-5ô-CTGTACTGGGTGTCCAGGCT -3ô 

60 

 

115 

 

IL 1ɓ ʠʥʪʝʨʣʝʡʢʠʥ ɓ1 
F-5ô-CTACAACAAGAGCTTCCGGC-3ô                                             

R-5ô-TTTCAGCTCATACGTGCCAG - 3ô 

60 

 

259 

 

18Sr 

RNA 

18S 

 ʩʫʙʲʝʜʠʥʠʮʘ 

ʨʠʙʦʩʦʤʳ 

F- 5ô- AAACGGCTACCACATCCAAG -3ô 

R-5ô- CTACGCACCCTCCACAAGAT -3ô 

56 

 

219 

 

ʈʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʜʣʷ ʇʎʈ-ʘʥʘʣʠʟʘ 

ʦʙʱʠʤ ʦʙʲʝʤʦʤ 15 ʤʢʣ ʩʦʜʝʨʞʘʣʘ (ʚ 

ʨʘʩʯʝʪʝ ʥʘ 1 ʧʨʦʙʫ) 1 ʤʢʛ ʢɼʅʂ, 20 ʧʤʦʣʴ 

ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʛʝʥʘ, 0,2 ʤʢʣ 10 ʤʄ ʜʅʊʌ, 0,2 ʤʢʣ Tag-

ʧʦʣʠʤʝʨʘʟʳ (5U/ʤʢʣ), ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ 

ʙʫʬʝʨ ʜʣʷ Taq-ʧʦʣʠʤʝʨʘʟʳ (1,5 ʤʢʣ) +  

0,9 ʤʢʣ MgCl2 ʠ ʅ2ʆ ʜʦ 15 ʤʢʣ. ʇʨʠ 

ʦʪʨʘʙʦʪʢʝ ʫʩʣʦʚʠʡ ʘʤʧʣʠʬʠʢʘʮʠʶ ʩ ʚʠ- 

ʨʫʩʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤ-

ʧʝʨʘʪʫʨʘʭ ʦʪʞʠʛʘ: ʦʪ 52ʦʉ ʜʦ 62ʦʉ. ʂʦ- 

ʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ï 34ï36. 

ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʘʟʜʝʣʷʣʠ 

ʩ ʧʦʤʦʱʴʶ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 2%-ʥʦʤ 

ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. ɺ ʣʫʥʢʠ ʚʥʦʩʠʣʠ ʦʙʨʘʟ- 

ʮʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʤʝʰʘʥʥʳʝ ʩ ʟʘʛʨʫ- 

ʟʦʯʥʳʤ ʙʫʬʝʨʦʤ (6x Orange DNA Loading 

Dye) ʠ ʢʨʘʩʠʪʝʣʝʤ (20ʭ ZUBR Green, 

ʇʨʘʡʤʪʝʭ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ 

ʬʨʘʛʤʝʥʪʘ ʚ ʛʝʣʴ ʚʥʦʩʠʣʠ ʪʘʢʞʝ ʤʘʨʢʝʨ 

ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ɼʅʂ. ʕʣʝʢʪʨʦʬʦʨʝʟ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ 144 mA ʠ 110V ʚ ʪʝʯʝʥʠʝ 

40ï50 ʤʠʥ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʛʝʣʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʦʜ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʩʚʝʪʦʤ ʧʨʠ ʧʦ-  

ʤʦʱʠ ʩʠʩʪʝʤʳ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ 

GelDoc 2000. ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʣʫʯʝʥʥʦʛʦ ʇʎʈ-

ʧʨʦʜʫʢʪʘ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʳʤ, 

ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʭ ʟʦʥ ʩ ʤʘʨʢʝʨʦʤ ʣʠ- 

ʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ɼʅʂ. 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 

ʙʝʣʢʦʚ-ʮʠʪʦʢʠʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠ- 

ʨʦʚʘʥʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʞʠ- 

ʚʦʪʥʦʛʦ ʚ ʦʪʚʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʤʠʢʩʦʤʘʪʦʟʦʤ ʢʨʦʣʠʢʦʚ,  

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 14, 21 ʠ 29 ʜʥʝʡ ʧʦʩʣʝ 

ʚʘʢʮʠʥʘʮʠʠ.  

ʈʘʙʦʪʫ ʥʘʯʘʣʠ ʩ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IFN ɔ, ʢʦʜʠʨʫʶʱʝʛʦ ɔ-

ʠʥʪʝʨʬʝʨʦʥ. ɔ-ʠʥʪʝʨʬʝʨʦʥʳ ï ʮʠʪʦʢʠʥʳ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʦʡ ʥʝ- 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚ- 

ʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʚʢʣʶʯʘʪʴ 

ʟʘʱʠʪʥʳʝ ʢʣʝʪʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʟʘʪʨʫʜ- 

ʥʷʶʱʠʝ ʨʘʟʤʥʦʞʝʥʠʝ ʚʠʨʫʩʦʚ [2]. ʅʘ ʨʠ- 

ʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʘʛʘʨʦʟ- 

ʥʦʛʦ ʛʝʣʷ ʧʦʩʣʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʨʘʡʤʝʨʘʤʠ ʜʣʷ ʛʝʥʘ  

IFN ɔ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʪʯʝʪʣʠʚʦ ʚʠ-

ʜʝʪʴ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʤʧʣʠʢʦʥʦʚ 

ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʣʠʤʬʦʮʠʪʘʭ ʢʨʦʣʠʢʦʚ ʧʨʠ 

ʚʘʢʮʠʥʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ. 

ɸʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʘ-ʥʦʨʤʘ- 

ʣʠʟʘʪʦʨʘ 18S rRNA, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ     

IFN ɔ ʧʨʘʡʤʝʨʦʚ ʠ ʢɼʅʂ, ʩʠʥʪʝʟʠʨʦʚʘʥ-

ʥʦʡ ʥʘ ʤʘʪʨʠʮʝ ʈʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʣʠʤ-

ʬʦʮʠʪʦʚ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʚʘʢʮʠʥʠ- 

ʨʦʚʘʥʥʳʭ ʢʨʦʣʠʢʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IFN ɔ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʯʝʨʝʟ  14 ʩʫʪʦʢ  ʧʦʩʣʝ ʚʘʢ- 
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ʮʠʥʘʮʠʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 181% ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʚʘʢʮʠ- 

ʥʘʮʠʠ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IFN ɔ 

ʩʥʠʞʘʣʩʷ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥ ʦʩʪʘʚʘʣʩʷ 

ʚʳʰʝ  ʢʦʥʪʨʦʣʷ  ʥʘ 41%,  ʘ  ʯʝʨʝʟ 29 ʩʫʪʦʢ  

ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝ-

ʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ɔ-ʠʥʪʝʨʬʝʨʦʥ, ʧʦʯʪʠ ʥʝ 

ʦʪʣʠʯʘʣʩʷ ʦʪ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IFN ɔ 

ʚ ʣʠʤʬʦʮʠʪʘʭ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠ- 

ʚʦʪʥʳʭ (ʪʘʙʣʠʮʘ 2). 

ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʘʛʘʨʦʟʥʦʛʦ ʛʝʣʷ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ  

ʘʤʧʣʠʬʠʢʘʮʠʠ ʢɼʅʂ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʥʘ ʤʘʪʨʠʮʝ ʈʅʂ, ʚʳʜʝʣʝʥʥʦʡ  

ʠʟ ʣʠʤʬʦʮʠʪʦʚ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ (ʂ) ʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ (ʆ) ʢʨʦʣʠʢʦʚ,  

ʩ ʧʨʘʡʤʝʨʘʤʠ ʥʘ ʛʝʥ ɔ-ʠʥʪʝʨʬʝʨʦʥʘ (IFN ɔ) ʠ ʛʝʥ-ʥʦʨʤʘʣʠʟʘʪʦʨ 18S rRNA. 

ɿʜʝʩʴ ʠ ʜʘʣʝʝ: ʆ1, ʆ2 ʠ ʆ3 ï ʦʪʙʦʨ ʢʨʦʚʠ ʫ ʦʧʳʪʥʳʭ ʢʨʦʣʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ  

14, 21 ʠ 29 ʩʫʪʦʢ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ1, ʂ2 ʠ ʂ3 ï ʦʪʙʦʨ ʢʨʦʚʠ  

ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʦʣʠʢʦʚ ʯʝʨʝʟ 14, 21 ʠ 29 ʩʫʪʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ IFN ɔ, TGF ɓ1 ʠ IL 1ɓ ʚ ʣʠʤʬʦʮʠʪʘʭ ʢʨʦʚʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʢʨʦʣʠʢʦʚ. ɿʘ 1,0 ʧʨʠʥʷʪ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʥʦʚ ʚ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʦʣʠʢʦʚ 

ɺʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ, ʩʫʪʢʠ 

14 21 29 

ʢʦʥʪʨʦʣʴ ʦʧʳʪ ʢʦʥʪʨʦʣʴ ʦʧʳʪ ʢʦʥʪʨʦʣʴ ʦʧʳʪ 

IFN ɔ, ʢʦʜʠʨʫʶʱʠʡ ɔ-ʠʥʪʝʨʬʝʨʦʥ 

1,0 1,81Ñ0,27 1,0 1,41Ñ0,15 1,0 0,97Ñ0,06 

TGF ɓ1, ʢʦʜʠʨʫʶʱʠʡ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ 

1,0 1,47Ñ0,10 1,0 0,92Ñ0,15 1,0 0,93Ñ0,06 

IL 1ɓ, ʢʦʜʠʨʫʶʱʠʡ ʠʥʪʝʨʣʝʡʢʠʥ ɓ1 

1,0 0,87Ñ0,05 1,0 1,14Ñ0,06 1,0 1,40Ñ0,10 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣʘ 

ʠʟʫʯʝʥʘ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ TGF ɓ1, ʢʦʜʠʨʫ-

ʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ. 

ʊʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ï ʧʦʣʠ- 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠʥʜʫʮʠʙʝʣʴʥʳʡ ʮʠʪʦ- 

ʢʠʥ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ 

ʢʣʝʪʦʢ, ʢʦʪʦʨʳʡ ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʨʦʣʠʬʝ- 

ʨʘʮʠʶ ʢʣʝʪʦʢ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ. ɺ ʥʦʨ- 

ʤʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ʠʛ-

ʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʟʘʞʠʚʣʝʥʠʷ 

ʨʘʥ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʝʡ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ, ʪʘʢ 

ʢʘʢ ʚ ʥʝʙʦʣʴʰʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥ- 

ʮʝʥʪʨʘʮʠʷʭ ʦʥ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ 

ʧʨʦʬʠʙʨʦʛʝʥʥʳʭ ʤʝʜʠʘʪʦʨʦʚ [2]. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ TGF 

ɓ1 ʠʟ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʚʘʢʮʠʥʠʨʦ- 

ʚʘʥʥʳʭ ʢʨʦʣʠʢʦʚ ʩ ʵʢʩʧʨʝʩʩʠʝʡ ʛʝʥʘ-ʥʦʨ- 

ʤʘʣʠʟʘʪʦʨʘ 18S rRNA ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ TGF ɓ1 

ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʟ 14 ʩʫʪʦʢ ʧʦʩʣʝ ʚʘʢʮʠ- 

ʥʘʮʠʠ ï 147% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʨʠʩʫʥʦʢ 2, ʪʘʙʣʠʮʘ 1). ʏʝʨʝʟ 21 ʜʝʥʴ ʧʦʩ- 

ʣʝ ʚʘʢʮʠʥʘʮʠʠ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ 

TGF ɓ1 ʩʥʠʞʘʝʪʩʷ ʥʠʞʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩ- 

ʩʠʠ ʵʪʦʛʦ ʛʝʥʘ ʚ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠ- 

ʚʦʪʥʳʭ (92% ʦʪ ʢʦʥʪʨʦʣʷ) ʠ ʦʩʪʘʝʪʩʷ ʧʨʘ- 

ʢʪʠʯʝʩʢʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʜʘʞʝ ʯʝʨʝʟ 29 

ʩʫʪʦʢ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ.  
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ʈʠʩʫʥʦʢ 2 ï ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʢɼʅʂ,  

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʥʘ ʤʘʪʨʠʮʝ ʈʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʣʠʤʬʦʮʠʪʦʚ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ 

(ʂ) ʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ (ʆ) ʢʨʦʣʠʢʦʚ, ʩ ʧʨʘʡʤʝʨʘʤʠ ʥʘ ʛʝʥ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ 

ʬʘʢʪʦʨʘ ʨʦʩʪʘ (TGF ɓ1) ʠ ʛʝʥ-ʥʦʨʤʘʣʠʟʘʪʦʨ 18S rRNA 

ʀʥʪʝʨʣʝʡʢʠʥ 1ɓ ï ʤʥʦʛʦʬʫʥʢʮʠʦ- 

ʥʘʣʴʥʳʡ ʮʠʪʦʢʠʥ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʜʝʡʩʪʚʠʷ, ʠʛʨʘʶʱʠʡ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟ- 

ʚʠʪʠʠ ʠ ʨʝʛʫʣʷʮʠʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘ-

ʱʠʪʳ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʆʥ 

ʩʪʠʤʫʣʠʨʫʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʚʦʩʧʘʣʠʪʝʣʴ- 

ʥʳʝ ʠ ʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʘʢʪʠʚʠʨʫʝʪ 

ʥʝʡʪʨʦʬʠʣʳ, ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʳ, ʩʪʠʤʫʣʠ- 

ʨʫʝʪ ʩʠʥʪʝʟ ʙʝʣʢʦʚ ʦʩʪʨʦʡ ʬʘʟʳ, ʧʦʚʳʰʘ- 

ʝʪ ʬʘʛʦʮʠʪʦʟ, ʛʝʤʦʧʦʵʟ, ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ, ʮʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʠ 

ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʧʨʦʜʫʢʮʠʶ ɸʂʊɻ (ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʳʡ 

ʛʦʨʤʦʥ).  ʀʥʪʝʨʣʝʡʢʠʥ 1ɓ  ʫʯʘʩʪʚʫʝʪ  ʚ ʨʝ- 

ʛʫʣʷʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʝʛʦ ʧʦʚʳʰʝʥ- 

ʥʘʷ ʧʨʦʜʫʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʣʠʭʦʨʘʜʢʠ [2, 7]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʠʥʘʤʠʢʠ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ IFN ɔ ʠ TGF ɓ1, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪ- 

ʨʠʨʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʵʪʠʭ 

ʛʝʥʦʚ ʯʝʨʝʟ 14 ʩʫʪʦʢ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʠ 

ʧʦʩʣʝʜʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʝʛʦ ʫʨʦʚʥʷ ʜʦ 

ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʯʝʨʝʟ 21 ʠʣʠ 29 

ʜʥʝʡ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ, ʵʢʩ- 

ʧʨʝʩʩʠʷ ʛʝʥʘ IL 1ɓ ʧʨʦʷʚʣʷʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

 ʫʚʝʣʝʯʝʥʠʶ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ (ʨʠʩʫʥʦʢ 

3, ʪʘʙʣʠʮʘ 2). 

ʈʠʩʫʥʦʢ 3 ï ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ  

ʢɼʅʂ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʥʘ ʤʘʪʨʠʮʝ ʈʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʣʠʤʬʦʮʠʪʦʚ ʢʨʦʚʠ 

ʢʦʥʪʨʦʣʴʥʳʭ (ʂ) ʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ (ʆ) ʢʨʦʣʠʢʦʚ, ʩ ʧʨʘʡʤʝʨʘʤʠ  

ʥʘ ʛʝʥ ʠʥʪʝʨʣʝʡʢʠʥʘ 1ɓ (IL 1ɓ) ʠ ʛʝʥ-ʥʦʨʤʘʣʠʟʘʪʦʨ 18S rRNA 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʘ IL 1ɓ ʠʟ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʚʘʢ- 

ʮʠʥʠʨʦʚʘʥʥʳʭ ʢʨʦʣʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʝʥʘ-ʥʦʨʤʘʣʠʟʘʪʦʨʘ 18S rRNA ʧʦʢʘʟʘʣ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IL 1ɓ ʯʝʨʝʟ 14 

ʩʫʪʦʢ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʙʳʣ ʥʠʞʝ ʫʨʦʚʥʷ 

ʢʦʥʪʨʦʣʷ (87 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ- 

ʣʝʤ), ʥʦ ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 114 % ʧʦ ʩʨʘʚ- 

ʥʝʥʠʶ  ʩ  ʢʦʥʪʨʦʣʝʤ  ʯʝʨʝʟ  21  ʜʝʥʴ  ʧʦʩʣʝ 

ʚʘʢʮʠʥʘʮʠʠ. ʏʝʨʝʟ 29 ʩʫʪʦʢ ʧʦʩʣʝ ʚʘʢʮʠ- 

ʥʘʮʠʠ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IL 1ɓ ʝʱʝ 

ʙʦʣʴʰʝ ʫʚʝʣʠʯʠʚʘʣʩʷ ʠ ʜʦʩʪʠʛʘʣ 140 % ʦʪ 

ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʛʝʥʘ, ʟʘʨʝʛʠ- 

ʩʪʨʠʨʦʚʘʥʥʦʛʦ ʚ ʣʠʤʬʦʮʠʪʘʭ ʢʨʦʚʠ ʢʦʥʪ- 

ʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ 

ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʨʦʣʠ IFN ɔ ʠ 

IL 1ɓ  ʚ ʨʝʘʢʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʢʨʦʣʠ- 
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ʢʦʚ ʥʘ ʚʠʨʫʩ ʤʠʢʩʦʤʳ [4, 8, 11, 12]. ʏʪʦ 

ʢʘʩʘʝʪʩʷ TGF ɓ1, ʪʦ ʝʛʦ ʨʦʣʴ ʚ ʠʤʤʫʥʥʦʤ 

ʦʪʚʝʪʝ ʥʘ ʤʠʢʩʦʤʘʪʦʟ ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ-ʮʠʪʦʢʠʥʳ ï ɔ-

ʠʥʪʝʨʬʝʨʦʥ (IFN ɔ), ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ 

ʬʘʢʪʦʨ ʨʦʩʪʘ ɓ1 (TGF ɓ1) ʠ ʠʥʪʝʨʣʝʡʢʠʥ 

1ɓ (IL 1ɓ), ʚ ʣʠʤʬʦʮʠʪʘʭ ʢʨʦʚʠ ʢʨʦʣʠʢʦʚ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʙʦʨʴʙʳ 

ʩ ʤʠʢʩʦʤʘʪʦʟʦʤ ʥʘ ʦʩʥʦʚʝ ʘʪʪʝʥʫʠʨʦʚʘʥ- 

ʥʦʛʦ ʰʪʘʤʤʘ ʤʠʢʩʦʤʳ ʂʄʀʕɺ-V141 ʨʘʟ- 

ʣʠʯʘʝʪʩʷ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʠ ʜʠʥʘʤʠʢʝ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ IFN ɔ ʠ TGF ɓ1 ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨ- 

ʚʳʡ  ʧʝʨʠʦʜ  ʚʨʝʤʝʥʠ,  ʧʨʦʰʝʜʰʠʡ  ʧʦʩʣʝ 

ʚʘʢʮʠʥʘʮʠʠ (14 ʩʫʪʦʢ), ʧʦʩʣʝ ʯʝʛʦ ʵʢʩ-

ʧʨʝʩʩʠʷ ʵʪʠʭ ʛʝʥʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ ʫʨʦʚʥʷ 

ʢʦʥʪʨʦʣʷ (TGF ɓ1 ʯʝʨʝʟ 21 ʩʫʪʢʠ, IFN ɔ 

ʯʝʨʝʟ 29 ʩʫʪʦʢ). ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ, 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IL 1ɓ ʚ ʧʝʨʚʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ï 

ʥʠʟʢʠʡ, ʦʜʥʘʢʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥ 

ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥ- 

ʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ʠ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ, ɔ-ʠʥʪʝʨʬʝʨʦʥ ʠʛʨʘʶʪ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪ-

ʚʝʪʘ ʥʘ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʤʠʢʩʦʤʘʪʦʟʦʤ ʢʨʦʣʠʢʦʚ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʦʛʜʘ ʢʘʢ 

ʠʥʪʝʨʣʝʡʢʠʥ 1ɓ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʵʪʦʤʫ 

ʧʨʦʮʝʩʩʫ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ. 
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ʈʝʟʶʤʝ 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʢʨʦʣʠʢʦʚ ʧʦ-

ʩʣʝ ʚʚʝʜʝʥʠʷ ʠʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ «ʇʥʝʚʤʦ-ʇʨʦ», ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ: Strep-

tococcus pneumoniae ʠ 4%-ʳʡ ʩʧʠʨʪʦʚʦ-ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ ʧʨʦʧʦʣʠʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ (ʜʠʚʝʨʪʠʢʫʣ ʧʦʜʚʟʜʦʰʥʦʡ 

ʢʠʰʢʠ, ʯʝʨʚʝʦʙʨʘʟʥʳʡ ʦʪʨʦʩʪʦʢ). 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʠʚʝʨʪʠʢʫʣʘ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʠ ʯʝʨʚʝʦʙʨʘʟʥʦʛʦ ʦʪʨʦʩʪʢʘ 

(ʘʧʧʝʥʜʠʢʩʘ) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʮʝʥʪʨʝ ʧʦʜʩʣʠʟʠʩʪʳʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʣʠʤʬʦʙʣʘʩʪʦʚ, ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʤʠʪʦʟʳ ʣʠʤʬʦʮʠʪʦʚ. ɺ ʢʫʧʦʣʝ ʧʦʜʩʣʠʟʠʩʪʳʭ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʨʫʧʥʳʝ, ʩʨʝʜʥʠʝ ʠ ʤʘʣʳʝ ʣʠʤʬʦʮʠʪʳ, ʤʘʢʨʦʬʘʛʠ. 

ɺ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʝ ʠ ʚ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʝ ʯʝʨʚʝʦʙʨʘʟʥʦʛʦ ʦʪʨʦʩʪʢʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʦʙʲʝʤʥʳʝ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʧʦʜʩʣʠʟʠʩʪʳʝ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʠ-

ʜʥrʭ ʫʟʝʣʢʦʚ. ʇʝʨʠʬʝʨʠʯʝʩʢʘ̫ ʯʘʩʪɹ  ʣʠʤʬʦʠʜʥrʭ ʫʟʝʣʢʦʚ ʠ ʤʝʞʬʦʣʣʠʢʫʣ̫ʨʥʘ̫ ʟʦʥʘ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣɹ -

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ.  

 

Summary 
The article includes the results of histological researches of the rabbits immune system after injection of the 

prophylactic preparation "Pneumo-Pro", which comprises two components: Streptococcus pneumoniae and 4% 

ethanol-water extract of propolis. The researches have determined the structural changes in the organs of the im-

mune system (diverticulum of the ileum, appendix). 

Histological examination of the diverticulum of the ileum and the appendix has found that at the center of 

submucosal lymphoid nodules there are a significant amount of lymphoblasts, lymphocytes are rendered mitosis 

often enough. Large, medium and small lymphocytes, macrophages are located in the dome of submucosal lymphoid 

nodules. 

In the lamina propria and submucosa of the appendix there are numerous, voluminous accumulations of lym-

phoid tissue, which form clusters of submucosal lymphoid nodules. The peripheral part of the lymphoid nodules and 

interfollicular area contains of a significant number of T-lymphocytes. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 29.04.2016 ʛ. 

ɺɺɽɼɽʅʀɽ 
ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ 

ʤʦʣʦʜʥʷʢʘ ʩʢʦʪʘ, ʧʦʜʜʝʨʞʘʥʠʷ ʠʤʤʫʥʥʦʛʦ 

ʩʪʘʪʫʩʘ ʠ ʦʙʱʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩ-

ʪʝʥʪʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʢ ʘʢʪʫʘʣʴʥʘʷ 

ʠ ʢʦʤʧʣʝʢʩʥʘʷ, ʚ ʢʦʪʦʨʦʡ ʥʘʨʷʜʫ ʩ ʪʘʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʢʘʢ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʚʦʟ-

ʙʫʜʠʪʝʣʴ, ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʠʤʤʫʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [4, 6, 11]. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦ-

ʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɽʝ 

ʨʦʣʴ ʟʘʢʣʶʯʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʫʜʘʣʝ-

ʥʠʠ ʠʟ ʦʨʛʘʥʠʟʤʘ ʵʢʟʦ- ʠ ʵʥʜʦʛʝʥʥʳʭ ʘʥʪʠ-

ʛʝʥʦʚ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʥʝʦʙʭʦʜʠʤʘ ʘʥʪʠʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ. 

ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʨʠ 

ʧʥʝʚʤʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʠ ʥʝʜʦʩʪʘʪʦʯ-

ʥʘ, ʪʘʢ ʢʘʢ ʩʘʤʠ ʚʘʢʮʠʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ  ʬʘʟʝ  ʠʤʤʫʥʠʟʘʮʠʠ  ʩʧʦʩʦʙʥʳ  ʧʦʜʘʚ- 
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ʣʷʪʴ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟ-

ʙʫʜʠʪʝʣʷʤ ʠʥʬʝʢʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ 

ʚʘʢʮʠʥʘʮʠʠ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʠʤʤʫʥʦʙʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ [14]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠ-

ʤʳ ʧʦʠʩʢʠ ʩʨʝʜʩʪʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʥʘ ʘʥʪʠʛʝʥ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʩʠʣʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 

ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴ-

ʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʠʭ ʠʤʤʫʥʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʝʩʪʨʦʡʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʜʝʡʩʪʚʠʠ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦ-

ʨʦʚ. 

ʉʪʦʠʪ ʫʢʘʟʘʪʴ ʠ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʠʝ 

ʚʘʞʥʳʝ ʦʨʛʘʥʳ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʠʤʤʫʥ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʣʠʤʬʦʠʜʥʳʡ ʜʠʚʝʨʪʠ-

ʢʫʣ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʠ ʯʝʨʚʝʦʙʨʘʟʥʳʡ 

ʦʪʨʦʩʪʦʢ (ʘʧʧʝʥʜʠʢʩ), ʚ ʦʩʥʦʚʥʦʤ ʦʩʪʘʚʘ-

ʣʠʩʴ ʙʝʟ ʚʥʠʤʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝ-

ʥʳʭ. ʏʝʨʚʝʦʙʨʘʟʥʳʡ ʦʪʨʦʩʪʦʢ ʚ ʩʚʷʟʠ ʩ 

ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʣʠʤʬʦʠʜʥʳʤʠ ʵʣʝʤʝʥʪʘ-

ʤʠ ʝʱʝ ʥʘʟʳʚʘʶʪ ʤʠʥʜʘʣʠʥʘʤʠ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ, ʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʵʧʠʪʝʣʠʡ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʩʧʦʩʦʙʝʥ ʟʘʭʚʘʪʳ-

ʚʘʪʴ ʘʥʪʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ [2]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟ-

ʨʘʙʦʪʢʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

«ʇʥʝʚʤʦ-ʇʨʦ» ʧʦʢʘʟʘʣʠ ʫʩʠʣʝʥʠʝ ʧʦʩʪʚʘ-

ʢʮʠʥʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʦʧʦʣʠʩʘ [3, 5,       

9ï10, 12]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʫʩʪʘʥʦʚʠʪʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʪʢʘ-

ʥʝʚʦʤ ʠ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʷʭ ʫ ʢʨʦʣʠʢʦʚ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʦʪʠʚʦʧʥʝʚʤʦʢʦʢʢʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ 

«ʇʥʝʚʤʦ-ʇʨʦ». 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  

ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʘʬʝʜ-

ʨʝ ʥʦʨʤʘʣʴʥʦʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦ-

ʛʠʠ ʠ ʩʫʜʝʙʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʃʴʚʦʚʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠʤ. ʉ.ɿ. ɻʞʠʮ-

ʢʦʛʦ. ɼʣʷ ʦʧʳʪʘ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳ-

ʣʦ ʧʦʜʦʙʨʘʥʦ 8 ʢʨʦʣʠʢʦʚ ʜʚʫʭʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʠʟ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʜʥʫ 

ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʦʜʥʫ ʦʧʳʪʥʫʶ ʛʨʫʧʧʳ. 

ɾʠʚʦʪʥʳʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ «ʇʥʝʚʤʦ-ʇʨʦ», ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ: 

Streptococcus pneumoniae ʠ 4%-ʳʡ ʩʧʠʨʪʦ-

ʚʦ-ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ ʧʨʦʧʦʣʠʩʘ. ʇʨʝʧʘʨʘʪ 

ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʜʚʘʞʜʳ ʩ ʠʥʪʝʨ-

ʚʘʣʦʤ 14 ʜʥʝʡ ʚ ʜʦʟʝ 0,5 ʤʣ ʧʨʠ ʧʝʨʚʦʤ 

ʚʚʝʜʝʥʠʠ ʠ 1 ʤʣ ʧʨʠ ʚʪʦʨʦʤ ʚʚʝʜʝʥʠʠ. ɾʠ-

ʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ. 

ɿʘʙʦʡ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʥʘ 45-ʡ ʜʝʥʴ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

ɺʩʢʨʳʪʠʝ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝ-

ʪʦʜʫ ʐʦʨʘ [1]. ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠ ʢʫʩʦʯʢʠ ʜʠʚʝʨʪʠʢʫʣʘ 

ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʠ ʯʝʨʚʝʦʙʨʘʟʢʦʛʦ ʦʪ-

ʨʦʩʪʢʘ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʙʦʷ ʞʠʚʦʪʥʳʭ ʠ ʬʠʢ-

ʩʠʨʦʚʘʣʠ ʚ 10ï12% ʦʭʣʘʞʜʝʥʥʦʤ ʨʘʩʪʚʦʨʝ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʟʘʣʠʚʢʦʡ ʚ ʧʘʨʘʬʠʥ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʣʦʞʝʥ-

ʥʦʡ ʀ. ʈʦʢʩʠʥʳʤ ʠ ʃ.ɹ. ʃʝʚʠʥʩʦʥʦʤ [8]. 

ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʫʩʦʯʢʠ ʪʦʣʱʠʥʦʡ 2 ʤʤ 

ʧʨʦʤʳʚʘʣʠ ʚ ʚʦʜʝ 30 ʤʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜ-

ʩʫʰʠʚʘʣʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ ʠ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʩʧʠʨʪʳ (75, 96 ʠ 100Á ʜʣʷ 

ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ ʚ ʢʘʞʜʦʤ ʠʟ ʩʧʠʨʪʦʚ). ɿʘʪʝʤ ʧʨʦʧʠ-

ʪʳʚʘʣʠ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʧʘʨʘʬʠʥʘ ʢʩʠʣʦʣʦʤ 

1,5 ʯ. ʉ ʢʩʠʣʦʣʘ ʢʫʩʦʯʢʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʥʘ-

ʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʘʨʘʬʠʥʘ ʚ ʢʩʠʣʦʣʝ ʥʘ 

1,5 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ. ʇʦʩʣʝ ʯʝʛʦ ʠʭ 

ʧʦʤʝʱʘʣʠ ʚ ʬʘʨʬʦʨʦʚʳʝ ʯʘʰʢʠ ʠ ʟʘʣʠʚʘʣʠ 

ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʧʘʨʘʬʠʥʦʤ ʩ ʧʦʩʣʝʜʫʶ-

ʱʠʤ ʙʳʩʪʨʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʚ ʭʦʣʦʜʠʣʴ-

ʥʦʡ ʢʘʤʝʨʝ. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʧʘʨʘʬʠʥʘ 

ʢʫʩʦʯʢʠ ʥʘʨʝʟʘʣʠ ʩ ʧʘʨʘʬʠʥʦʤ ʠ ʥʘʢʣʝʠʚʘ-

ʣʠ  ʥʘ  ʜʝʨʝʚʷʥʥʳʝ  ʢʫʙʠʢʠ.   ʇʘʨʘʬʠʥʦʚʳʝ  
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʩʨʝʟʳ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦʪʦ-

ʤʝ ʄʉ-2. ʊʦʣʱʠʥʘ ʩʨʝʟʦʚ ʥʝ ʧʨʝʚʳʰʘʣʘ 

10 ʤʢʤ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʢʣʝ-

ʪʦʢ ʠ ʪʢʘʥʝʡ ʧʨʠʤʝʥʷʣʠ ʦʢʨʘʰʠʚʘʥʠʝ ʛʝ-

ʤʘʪʦʢʩʠʣʠʥʦʤ ʂʘʨʘʮʠ ʠ ʵʦʟʠʥʦʤ, ʘ ʪʘʢʞʝ 

ʤʝʪʠʣʝʥʦʚʳʤ-ʟʝʣʝʥʳʤ ʠ ʧʠʨʦʥʠʥʦʤ G ʧʦ 

ɹʨʘʰʝ [7, 13, 15]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ ʢʦʥ- 

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʣʠʟʠʩʪʘʷ 

ʦʙʦʣʦʯʢʘ ʜʠʚʝʨʪʠʢʫʣʘ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰ-

ʢʠ ʩʦʜʝʨʞʠʪ ʦʪʜʝʣʴʥʳʝ ʥʝʚʳʩʦʢʠʝ ʚʦʨʩʠʥ-

ʢʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʥʝʛʣʫʙʦ-

ʢʠʝ ʢʨʠʧʪʳ ʩ ʰʠʨʦʢʠʤ ʧʨʦʩʚʝʪʦʤ. ʂʣʝʪʦʯ-

ʥʘʷ ʧʦʧʫʣʷʮʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʦʜʥʦʩʣʦʡʥʳʤ ʩʪʦʣʙʯʘʪʳʤ ʵʧʠʪʝ-

ʣʠʝʤ, ʙʦʢʘʣʦʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʄ-ʢʣʝʪ- 

ʢʘʤʠ, ʢʣʝʪʢʘʤʠ ʇʘʥʝʪʘ, ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʦ-

ʮʠʪʘʤʠ. ʄʝʞʜʫ ʵʧʠʪʝʣʠʦʮʠʪʘʤʠ ʚʠʟʫʘʣʠ-

ʟʠʨʫʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʣʠʤʬʦʮʠʪʳ (ʨʠʩʫ-

ʥʦʢ 1). 

ʈʠʩʫʥʦʢ 1 ï ɼʠʚʝʨʪʠʢʫʣ  

ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ ʭ 100 

1 ï ʣʠʤʬʦʠʜʥʳʡ ʫʟʝʣʦʢ; 

2 ï ʢʨʠʧʪʳ; 

3 ï ʙʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ 

ʉʦʩʫʜʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʧʦʜʩ-

ʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ ʫʤʝʨʝʥʥʦ ʥʘʧʦʣʥʝʥʳ 

ʢʨʦʚʴʶ. ʉʪʨʦʤʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ   

ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ ʩʦʜʝʨʞʠʪ ʝʜʠʥʠʯ-

ʥʳʝ ʣʠʤʬʦʮʠʪʳ, ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʠ 

ʥʝʡʪʨʦʬʠʣʳ. 

ɺ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʠ ʚ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʝ ʨʘʩʧʦ-

ʣʘʛʘʶʪʩʷ ʧʦʜʩʣʠʟʠʩʪʳʝ ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣ-

ʢʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʢʨʫʛʣʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ 

ʬʦʨʤʳ, ʩ ʦʚʘʣʴʥʳʤ ʢʫʧʦʣʦʤ, ʧʨʠʣʝʛʘʶ-

ʱʠʤ ʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ, ʢʦʪʦʨʳʝ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʶʪ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ 

ʢʨʠʧʪʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʠʤʬʦʠʜʥʳʭ   

ʫʟʝʣʢʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜ ʢʨʠʧʪʘʤʠ, 

ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʠʟ ʥʠʭ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ 

ʧʨʦʩʚʝʪʦʤ ʢʠʰʝʯʥʠʢʘ. 

ʂʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʧʦʜʩʣʠʟʠʩʪʳʭ ʣʠʤ- 

ʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʢʣʝʪʢʘʤʠ 

ʣʠʤʬʦʠʜʥʦʛʦ ʨʷʜʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩ-

ʪʠ. ɺ ʮʝʥʪʨʝ ʣʠʤʬʦʠʜʥʦʛʦ ʫʟʝʣʢʘ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ɺ-ʣʠʤʬʦʙʣʘʩʪʳ, ʢʦʪʦʨʳʝ ʧʨʦʣʠʬʝ-

ʨʠʨʫʶʪ ʠ ʬʦʨʤʠʨʫʶʪ ʨʝʘʢʪʠʚʥʳʡ ʮʝʥʪʨ. 

ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʯʝʨʚʝʦʙʨʘʟʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʧʦʢʨʳʪʘ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʤʠ ʥʝʛʣʫʙʦʢʠʤʠ 

ʢʨʠʧʪʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ. ʂʨʠʧʪʳ ʥʝ 

ʩʦʜʝʨʞʘʪ ʧʦʩʪʦʨʦʥʥʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. 

ʂʨʠʧʪʳ ʚʳʩʪʝʣʝʥʳ ʦʜʥʦʩʣʦʡʥʳʤ ʧʨʠ-

ʟʤʘʪʠʯʝʩʢʠʤ ʧɻʠʪʝʣʠʝʤ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦ-

ʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ʩʪʦʣʙʯʘʪʳʝ ʵʧʠʪʝʣʠʦʮʠʪʳ. 

ʅʘ ʜʥʝ ʢʠʰʝʯʥʳʭ ʢʨʠʧʪ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʣʝʪʢʠ ʇʘʥʝʪʘ, ʩʦʜʝʨʞʘʱʠʝ ʚ 

ʩʚʦʝʡ ʮʠʪʦʧʣʘʟʤʝ ʘʮʠʜʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʳ. 

ʊʘʢʞʝ ʟʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʥʳʝ (ʢʘʤʙʠʘʣʴʥʳʝ) ʵʧʠʪʝʣʠʦʮʠʪʳ ʠ 

ʵʥʜʦʢʨʠʥʥʳʝ ʢʣʝʪʢʠ (ʨʠʩʫʥʦʢ 2). 

ʉʦʙʩʪʚʝʥʥʘʷ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʙʝʟ ʨʝʟʢʦʡ ʛʨʘʥʠʮʳ ʧʝʨʝʭʦʜʠʪ ʚ 

ʧʦʜʩʣʠʟʠʩʪʫʶ ʦʩʥʦʚʫ. ɺ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘ-

ʩʪʠʥʢʝ ʠ ʚ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʝ ʟʘʤʝʪʥr  

ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʚ ʚʠʜʝ ʚʪʦ-

ʨʠʯʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ. ʃʠʤʬʦʠʜ-

ʥʳʝ ʬʦʣʣʠʢʫʣʳ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷ-

ʶʪ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʢʨʠʧʪʘʤʠ ʠ ʟʘʥʠʤʘ-

ʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩ-

ʥʦʚʳ. 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʈʠʩʫʥʦʢ 2 ï ʏʝʨʚʝʦʙʨʘʟʥʳʡ ʦʪʨʦʩʪʦʢ 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ ʭ 100 

1 ï ʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ; 

2 ï ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ; 

3 ï ʨʝʘʢʪʠʚʥʳʡ ʮʝʥʪʨ ʣʠʤʬʦʠʜʥʦʛʦ ʫʟʝʣʢʘ; 

4 ï ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʪʦʨʠʯ-

ʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʢʦʥʫʩʦʚʠʜ-

ʥʦʡ ʬʦʨʤʳ. ʅʘʜ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʬʦʣʣʠʢʫ-

ʣʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʨʠʧʪʳ. ʅʝʢʦʪʦʨʳʝ 

ʚʪʦʨʠʯʥʳʝ ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ ʩ ʢʫʧʦʣʦʦ-

ʙʨʘʟʥʦʡ ʚʝʨʭʫhʢʦʡ ʢʦʥʪʘʢʪʠʨʫʁʪ ʩ ʧʨʦ-

ʩʚʝʪʦʤ ʯʝʨʚʝʦʙʨʘʟʥʦʛʦ ʦʪʨʦʩʪʢʘ. ɺ ʫʢʘʟʘʥ-

ʥʦʤ ʫʯʘʩʪʢʝ ʣʠʤʬʦʠʜʥʳʝ ʬʦʣʣʠʢʫʣʳ ʧʦ-

ʢʨʳʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʄ-ʢʣʝʪʢʘʤʠ.  

ʂʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʧʦʜʩʣʠʟʠʩʪʳʭ ʩʢʫ-

ʯʝʥʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʛʝʪʝʨʦʛʝʥ-

ʥʳʡ. ɺ ʮʝʥʪʨʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʦʣʠʬʝʨʠ-

ʨʫʶʱʠʝ ɺ-ʣʠʤʬʦʙʣʘʩʪʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠ-

ʨʫʶʪ ʨʝʘʢʪʠʚʥʳʡ ʮʝʥʪʨ. ʇʦ ʧʝʨʠʬʝʨʠʠ 

ʠʤʝʝʪʩʷ ʫʤʝʨʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤ ʬʦ-

ʮʠʪʦʚ. ʄʝʞʬʦʣʣʠʢʫʣʷʨʥʳʝ ʟʦʥʳ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʟʘʧʦʣʥʝʥʳ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ. 

ʊʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʧʘʨʝʥʭʠʤʳ ʧʦʜʩʣʠʟʠʩʪʳʭ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʠʤʝʶʪʩʷ ʤʘʢʨʦʬʘʛʠ. 

ʂʦʝ-ʛʜʝ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʠʥʪʝʨʜʠʛʠʪʠʨʫ-

ʶɦ ʠʝ ʢʣʝʪʢʠ. 

ʉʦʩʫʜʳ  ʩʣʠʟʠʩʪʦʡ  ʦʙʦʣʦʯʢʠ ʠ  ʧʦʜ- 

ʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ ʫʤʝʨʝʥʥʦ ʨʘʩʰʠʨʝʥʳ. 

ʈʳʭʣʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ ʩʦʜʝʨʞʠʪ 

ʬʠʙʨʦʙʣʘʩʪʳ, ʢʦʣʣʘʛʝʥʦʚʳʝ, ʵʣʘʩʪʠʯʥʳʝ ʠ 

ʨʝʪʠʢʫʣʷʨʥʳʝ ʚʦʣʦʢʥʘ, ʝʜʠʥʠʯʥʳʝ ʣʠʤʬʦ-

ʮʠʪʳ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ. ɺ ʩʪʨʦʤʝ, 

ʦʩʦʙʝʥʥʦ ʚʙʣʠʟʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʬʦʣʣʠʢʫ-

ʣʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʠʜʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʜʠʚʝʨʪʠʢʫʣʘ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʢʨʦʣʠ-

ʢʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 45-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʠʤ ʧʨʦʪʠʚʦʧʥʝʚʤʦʢʦʢʢʦʚʦʛʦ 

ʧʨʝʧʘʨʘʪʘ «ʇʥʝʚʤʦ-ʇʨʦ» ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚ ʩʦʩʪʘʚʝ ʢʨʠʧʪ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ. ʅʘ 

ʜʥʝ ʢʠʰʝʯʥʳʭ ʢʨʠʧʪ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝ-

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ (ʢʘʤʙʠʘʣʴʥʳʝ) ʵʧʠ-

ʪʝʣʠʦʮʠʪʳ ʠ ʵʥʜʦʢʨʠʥʥʳʝ ʢʣʝʪʢʠ. ɺ ʵʧʠ-

ʪʝʣʠʘʣʴʥʦʤ ʧʣʘʩʪʝ ʤʝʞʜʫ ʵʧʠʪʝʣʠʦʮʠʪʘʤʠ 

ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʣʠʤʬʦʮʠʪʳ ʠ ʝʜʠʥʠʯʥʳʝ 

ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ (ʨʠʩʫʥʦʢ      

3, 4). 

ʈʠʩʫʥʦʢ 3 ï ɼʠʚʝʨʪʠʢʫʣ  

ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ 

ɻʝʤʘʪʦʢʩʠʣʣʠʥ-ʵʦʟʠʥ ʭ 400. 

1 ï ʙʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ; 

2 - ʩʣʠʟʴ 

ʈʠʩʫʥʦʢ 4 ï ɼʠʚʝʨʪʠʢʫʣ ʧʦʜʚʟʜʦʰʥʦʡ  

ʢʠʰʢʠ. ʄʝʪʠʣʝʥʦʚʳʡ-ʟʝʣʝʥʳʡ ʠ  

ʧʠʨʦʥʠʥ G ʧʦ ɹʨʘʰʝ ʭ 400. 

1 ï ʙʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ; 

2 ï ʢʨʠʧʪʳ; 3 ï ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ 


