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1. ɺʚʝʜʝʥʠʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʉʝʤʝʡʩʪʚʦ ʘʜʝʥʦʚʠʨʫʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʙʦʣʴʰʠʭ ʠ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 100 ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ. ʕʪʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʘʜʝʥʦʚʠʨʫʩʘ ʚ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʩʝʨʴʝʟʥʳʭ ʧʘʪʦʣʦʛʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʜʦʢʘʟʘʥʦ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʤʥʦʛʠʭ ʚʠʜʦʚ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʢʮʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ 

[24, 64].  

ʈʦʣʴ ʘʜʝʥʦʚʠʨʫʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʜʠʩʢʫʩʩʠʠ, ʧʦʩʢʦʣʴʢʫ ʜʦ ʢʦʥʮʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʝʛʦ ʧʝʨʚʦʩʪʝʧʝʥʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʘʜʝʥʦʚʠʨʫʩ ʧʝʨʚʦʧʨʠʯʠʥʦʡ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʛʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ ʩʯʝʪ ʝʛʦ ʦʙʱʝʛʦ ʠʤʤʫʥʥʦ-

ʩʫʧʨʝʩʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ) ʨʘʟʚʠʚʘʶʪʩʷ ʚʪʦʨʠʯʥʳʝ 

ʠʥʬʝʢʮʠʠ. ʀʣʠ ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʷʚʣʷʝʪʩʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʚʪʦʨʠʯʥʦʡ ʠ 

ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʬʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʘʛʝʥʪʦʚ, ʩʪʨʝʩʩʘ ʠʣʠ ʠʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʦʙʱʫʶ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ [2, 34, 53, 67, 134].  

ɸʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʪʝʢʘʝʪ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʧʠʱʝʚʘʨʝʥʠʷ, ʛʣʘʟ, ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ. ʋ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʚʠʨʫʩʦʥʦʩʠʪʝʣʷʤʠ ʠ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʜʣʷ ʪʝʣʷʪ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʦ ʠ ʦʩʪʨʦ 

ʙʦʣʝʝʪ ʤʦʣʦʜʥʷʢ 2-3 ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢʞʝ ʟʘʙʦʣʝʚʘʥʠʶ ʧʦʜʚʝʨʞʝʥʳ ʪʝʣʷʪʘ 

ʜʦ ʯʝʪʳʨʝʭ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ [9].  

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʩʣʦʞʥʷʶʱʠʭ ʜʠʘʛʥʦʩʪʠʢʫ ʘʜʝʥʦʚʠʨʫʩʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʪʠʧʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʦ 11 ʪʠʧʦʚ 

ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʘʤ Mastadenovirus ʠ Atadenovirus. 

ʉʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʙʳʩʪʨʦ ʠ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʥʘʣʠʯʠʝ ʣʶʙʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʷʚʣʷʝʪʩʷ - ʦʙʥʘʨʫʞʝʥʠʝ 
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ɼʅʂ ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʝʝ ʧʨʠʤʝʥʷʶʪ 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʘʜʝʥʦʚʠʨʫʩʘ [52, 99, 138]. ɺ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʢʨʠʥʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʝʢʘʣʠʡ ʂʈʉ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ 

ʂʈʉ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ 75-90% ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ [113, 127]. 

ʏʘɦʝ ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʚʠʜʝ ʩʤʝʰʘʥʥʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 

ʠ/ʠʣʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʧʘʪʦʛʝʥʘʤʠ: 

ʚʠʨʫʩʘʤʠ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʤ ʚʠʨʫʩʦʤ, ʨʦʪʘ- ʠ ʢʦʨʦʥʘʚʠʨʫʩʘʤʠ ʂʈʉ, 

ʧʘʩʪʝʨʝʣʣʘʤʠ, ʵʰʝʨʠʭʠʷʤʠ, ʤʘʥʭʝʤʠʝʡ, ʤʠʢʦʧʣʘʟʤʦʡ ʠ ʪ.ʜ. ɺʚʠʜʫ ʪʘʢʦʡ 

ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʠ ʠʥʬʝʢʮʠʡ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʚʝʜʫʱʝʡ ʨʦʣʠ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʘʛʝʥʪʘ ʚ ʨʘʟʚʠʪʠʠ ʧʘʪʦʣʦʛʠʠ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʜʦʙʥʳʭ ʩʤʝʰʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ, ʩʦʜʝʨʞʘʱʠʭ ʘʥʪʠʛʝʥʳ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ 

ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ [16, 74].  ɺʘʢʮʠʥʘʮʠʠ ʧʦʜʚʝʨʛʘʶʪ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʧʘʩʩʠʚʥʦʛʦ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʘ 

ʪʘʢʞʝ ʪʝʣʷʪ ʩ 2-3 ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʢʪʠʚʥʦʛʦ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ [17, 48]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʨʷʜ ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʚʘʢʮʠʥ 

ʧʨʦʪʠʚ ʜʚʫʭ, ʪʨʝʭ ʠ ʙʦʣʝʝ ʫʢʘʟʘʥʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ/ʠʣʠ ʢʠʰʝʯʥʳʭ ʚʠʨʫʩʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ, ʥʦ ʵʪʠ ʚʘʢʮʠʥʳ ʥʝ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʘʜʝʥʦʚʠʨʫʩʥʳʡ 

ʢʦʤʧʦʥʝʥʪ. 

ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪ ʜʚʘ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʘʥʪʠʛʝʥ (ʩʤʝʩʴ ʘʥʪʠʛʝʥʦʚ), ʦʪʚʝʯʘʶʱʠʡ ʟʘ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʘʜʲʶʚʘʥʪ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʩʠʣʫ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʦʪʚʝʪʘ [32]. ʅʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʛʠʜʨʦʦʢʠʩʴʶ ʘʣʶʤʠʥʠʷ ʠ ʤʘʩʣʷʥʳʤʠ ʘʜʲʶʚʘʥʪʘʤʠ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʚʝʜʫʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʲʶʚʘʥʪʥʳʭ 
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ʩʚʦʡʩʪʚ ʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʟʚʦʣʠʣʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [55, 120]. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʦʙʣʝʤʝ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʂʈʉ ʠ ʠʟʫʯʝʥʠʶ ʩʘʤʦʛʦ 

ʚʦʟʙʫʜʠʪʝʣʷ ʙʳʣʦ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ: ʣʘʪʝʢʩʥʳʡ 

ʵʨʠʪʨʦʮʠʪʘʨʥʳʡ ʜʠʘʛʥʦʩʪʠʢʫʤ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʘʜʝʥʦʚʠʨʫʩʫ ʂʈʉ, 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʘʜʝʥʦʚʠʨʫʩʘʤ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʂʈʉ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʠ 

ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʤʝʪʦʜ 

ʩʝʨʦʜʠʘʛʥʦʩʪʠʢʠ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʂʈʉ ʚ ʈʅɻɸ [4, 5, 7, 23].  

ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚʘʢʮʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʜʝʥʦʚʠʨʫʩʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʠʤʝʶʱʠʝ 

ʜʝʡʩʪʚʫʶʱʝʝ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʠ ʨʘʟʨʝʰʝʥʥʳʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ.  

ɺʳʜʝʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʝʚʳʭ ʠʟʦʣʷʪʦʚ 

ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʀʟʫʯʠʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʪʝʣʷʪ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʌ, 

ʚʳʷʚʠʪʴ ʨʦʣʴ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.   

2. ʇʨʦʚʝʩʪʠ ʚʳʜʝʣʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʝʚʳʭ ʠʟʦʣʷʪʦʚ ʘʜʝʥʦʚʠʨʫʩʘ 

ʂʈʉ, ʠʟʫʯʠʪʴ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʩʪ-ʩʠʩʪʝʤʫ ʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ. 

ʀʟʫʯʠʪʴ ʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʥʘ ʢʣʠʥʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʦʪ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ.   
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4. ʈʘʟʨʘʙʦʪʘʪʴ ʧʦʜʭʦʜʳ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʠ ʤʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʘʜʝʥʦʚʠʨʫʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʚʘʢʮʠʥʳ.  

5. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʜʲʶʚʘʥʪʦʚ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʦʩʥʦʚʥʳʭ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ. 

6. ʀʟʫʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʚʚʝʜʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʚʘʢʮʠʥʳ, ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʚ ʝʝ 

ʩʦʩʪʘʚ ʘʜʝʥʦʚʠʨʫʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʥʦʚʦʛʦ ʘʜʲʶʚʘʥʪʘ. ʆʪʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʠʤʤʫʥʠʟʠʨʫʶʱʠʝ ʜʦʟʳ ʠ ʩʭʝʤʳ ʚʘʢʮʠʥʘʮʠʠ ʂʈʉ. 

7. ʇʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʠ ʢʠʰʝʯʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʂʈʉ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ.  

ɺʳʜʝʣʝʥ ʠ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʧʦʣʝʚʦʡ ʰʪʘʤʤ 

ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ Iïʛʦ ʪʠʧʘ, ʠʟʫʯʝʥʳ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʠʛʝʥʥʳʝ 

ʩʚʦʡʩʪʚʘ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʦʜʦʚ Mastadenovirus ʠ Atadenovirus. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʦʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ 

ʚʠʨʫʩʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʙʦʣʝʟʥʝʡ ʪʝʣʷʪ ʚ ʧʝʨʠʦʜ ʩ 2010 

ʧʦ 2019 ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

ɺʧʝʨʚʳʝ ʜʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʜʲʶʚʘʥʪʦʚ 

(ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ: ISA 50, ISA 61, ISA 70, ISA 71, ISA 206, ISA 773, ɻʆɸ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʧʦʥʠʥʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʦʢ: ISCOM, 

ʧʦʣʠʩʘʭʘʨʠʜʥʳʝ ʘʜʲʶʚʘʥʪʳ ʛʨʠʙʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʘ (ʢʘʨʙʦʤʝʨ 971) ʩʦ ʩʤʝʩʴʶ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʛʣʠʢʦʟʠʜʦʚ) ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʭ 
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ʞʠʚʦʪʥʳʭ. ʇʦʢʘʟʘʥ ʨʘʟʣʠʯʥʳʡ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʘʜʲʶʚʘʥʪʦʚ ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʠʭ ʚ ʩʦʩʪʘʚ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʂʈʉ.  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʦʜʦʙʨʘʥ ʵʬʬʝʢʪʠʚʥʳʡ ʠ 

ʙʝʟʦʧʘʩʥʳʡ ʘʜʲʶʚʘʥʪ, ʢʦʪʦʨʳʡ ʚʦʰʝʣ ʚ ʩʦʩʪʘʚ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʚʘʢʮʠʥʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ, 

ʨʦʪʘ-, ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʝʡ ʠ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɼʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʥʦʚʳʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʰʪʘʤʤ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ Iïʛʦ ʪʠʧʘ çɸʣʴʬʘè, ʜʝʧʦʥʠʨʦʚʘʥʥʳʡ 

ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʚʠʨʫʩʦʚ ʀʥʩʪʠʪʫʪʘ ʚʠʨʫʩʦʣʦʛʠʠ ʠʤ. ɼ.ʀ. 

ʀʚʘʥʦʚʩʢʦʛʦ ʌɻɹʋ çʅʀʎʕʄ ʠʤ. ʅ.ʌ. ɻʘʤʘʣʝʠè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʥʦʤʝʨ 

ʜʝʧʦʥʝʥʪʘ ɻʂɺ ˉ 2732. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʘ ʪʝʩʪ-ʩʠʩʪʝʤʘ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ. 

 ʇʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʘʜʲʶʚʘʥʪʦʚ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʠʟ ʥʠʭ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʂʈʉ. 

ɼʣʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ 

ʘʜʝʥʦʚʠʨʫʩʥʦʛʦ ʚʘʢʮʠʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʳʡ ʚʦʰʝʣ ʚ ʩʦʩʪʘʚ ʩʝʤʠʚʘʣʝʥʪʥʦʡ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥ r ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ, 

ʨʦʪʘ-, ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʝʡ ʠ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʂʆʄɹʆɺɸʂ-ɸ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʚʘʢʮʠʥʳ, 

ʩʦʜʝʨʞʘʱʝʡ ʘʜʝʥʦʚʠʨʫʩʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠ ʥʦʚʳʡ ʘʜʲʶʚʘʥʪ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʘ ʙʝʟʚʨʝʜʥʦʩʪʴ, ʘʥʪʠʛʝʥʥʘʷ ʠ ʠʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʜʣʷ 
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ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʪʝʣʷʪ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʘʢʮʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʠ ʢʠʰʝʯʥʳʤ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʚʣʝʯʝʪ ʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʩʥʠʞʘʷ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʪʝʣʷʪ, ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʮʝʣʦʤ.  

ɺʘʢʮʠʥʘ ʂʆʄɹʆɺɸʂ-ɸ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʆʆʆ çɺʝʪʙʠʦʭʠʤè (ʛ. ʄʦʩʢʚʘ) ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʩ 2014 ʛʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. ɺ 2019 ʛʦʜʫ ʚʘʢʮʠʥʘ ʧʨʦʰʣʘ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥʦ ʙʝʩʩʨʦʯʥʦʝ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ. ɿʘ 6 ʣʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʢʮʠʥʳ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ 4 

ʤʠʣʣʠʦʥʦʚ ʜʦʟ ʧʨʝʧʘʨʘʪʘ.  

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʩʧʣʘʥʠʨʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʟʘʜʘʯʘʤʠ. ʇʨʝʜʤʝʪʦʤ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʚʳʜʝʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʣʝʚʳʭ ʠʟʦʣʷʪʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʚʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ 

ʦʩʥʦʚʥʳʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʂʈʉ ʘʜʝʥʦʚʠʨʫʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʥʦʚʦʛʦ 

ʘʜʲʶʚʘʥʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʦʙʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

(ʥʦʩʦʚʳʝ ʠ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʝ ʩʤʳʚʳ, ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ), ʧʦʣʫʯʝʥʥʳʝ ʦʪ 

ʥʠʭ. ʅʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʢʘʩʘʶʱʘʷʩʷ ʪʝʤʘʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ, 

ʢʣʠʥʠʯʝʩʢʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʝʪʦʜʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʜʨʫʛʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʤʝʪʦʜʳ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩʦʠʩʢʘʪʝʣʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ɸʚʪʦʨ ʧʨʠʥʦʩʠʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʦʢʘʟʘʥʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʚʝʜʫʶʱʝʤʫ ʣʘʙʦʨʘʪʦʨʠʝʡ ʙʦʣʝʟʥʝʡ 
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ʩʚʠʥʝʡ ʌɻɹʅʋ ʌʅʎ ɺʀʕɺ ʈɸʅ ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ɸʣʠʧʝʨʫ ʊ.ʀ., ʜ.ʙ.ʥ., ʫʯʝʥʦʤʫ 

ʩʝʢʨʝʪʘʨʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʌɻɹʅʋ ʌʅʎ ɺʀʕɺ ʈɸʅ ɽʟʜʘʢʦʚʦʡ ʀ.ʖ., 

ʜ.ʙ.ʥ. ʉʦʙʦʣʝʚʦʡ ɻ.ʃ., ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ɺʝʨʭʦʚʩʢʦʤʫ ʆ.ɸ., ʢ.ʙ.ʥ. ʂʦʨʠʮʢʦʡ 

ʄ.ɸ., ʢ.ʙ.ʥ. ʖʞʘʢʦʚʫ ɸ.ɻ., ʢ.ʚ.ʥ. ʀʚʘʥʦʚʫ ɽ.ɺ., ʘ ʪʘʢʞʝ ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ 

ʦʪʜʝʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʆʆʆ çɺʝʪʙʠʦʭʠʤè. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʦʣʴʰʦʡ ʚʳʙʦʨʢʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʭ 

ʞʠʚʦʪʥʳʭ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʜʘʥʥʳʭ. ɿʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʪʘʙʣʠʮʝ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʉʪʴʶʜʝʥʪʘ-ʌʠʰʝʨʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʥʘ: 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "AGRITECH 2019" (ʛ. ʂʨʘʩʥʦʷʨʩʢ, 2019 ʛ.); 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 115-ʣʝʪʠʶ ʩʦ ʜʥʷ 

ʦʩʥʦʚʘʥʠʷ ɺʀʕɺ: çʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʘʫʢʠ 

ʈʦʩʩʠʠè, (ʛ. ʄʦʩʢʚʘ, 2013ʛ.); ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʦʚʝʱʘʥʠʷʭ ʆʆʆ 

çɺʝʪʙʠʦʭʠʤè ʠ ɸʅʆ çʅʀʀ ɼʇɹè (ʛ. ʄʦʩʢʚʘ, 2010-2020 ʛʛ.); ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʤ 

ʩʦʚʝʱʘʥʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʌɻɹʅʋ ʌʅʎ ɺʀʕɺ ʈɸʅ (ʛ. ʄʦʩʢʚʘ, 2020 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ 4 ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, 

ʚ ʪʦʤ ʯʠʩʣʝ 2 ʨʘʙʦʪʳ ʚ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ, 1 ʨʘʙʦʪʘ ʚ ʞʫʨʥʘʣʝ, 

ʠʥʜʝʢʩʠʨʫʝʤʦʤ ʚ ʙʘʟʝ SCOPUS. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 134 ʩʪʨ. 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ 

ʦʙʩʫʞʜʝʥʠʷ, ʚʳʚʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʤʳ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʄʘʪʝʨʠʘʣʳ 

ʜʠʩʩʝʨʪʘʮʠʠ ʠʣʣʶʩʪʨʠʨʦʚʘʥʳ 16 ʪʘʙʣʠʮʘʤʠ ʠ 16 ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʚʢʣʁʯʘʝʪ 142 ʠʩʪʦʯʥʠʢʘ (48 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 94 ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ). 
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. ʇʦʣʫʯʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʥʝʩʪʠ ʥʘ ʟʘʱʠʪʫ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷ: 

- ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʚ ʪ.ʯ. ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ 

ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʣʝʚʦʛʦ ʰʪʘʤʤʘ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ Iïʛʦ ʪʠʧʘ; 

- ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʳʪʘʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʇʎʈ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʦʚ ʂʈʉ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʘʤ 

Mastadenovirus ʠ Atadenovirus ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʂʈʉ; 

- ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʚʠʨʫʩʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʙʦʣʝʟʥʝʡ ʪʝʣʷʪ, ʚʢʣʶʯʘʷ ʘʜʝʥʦʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ, ʚ 

ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2019 ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

- ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʘʜʲʶʚʘʥʪʦʚ ʚ ʩʦʩʪʘʚʝ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ʂʈʉ; 

- ʧʦʜʭʦʜʳ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʠ ʤʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʘʜʝʥʦʚʠʨʫʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʚʘʢʮʠʥʳ;  

- ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʝʤʠʢʦʤʧʦʥʝʥʪʥʦʡ 

ʚʘʢʮʠʥʳ, ʚʢʣʶʯʘʶʱʝʡ ʘʜʝʥʦʚʠʨʫʩʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  
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2. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ. 

2.1. ɸʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ɸʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (Bovine adenoviral 

infection) - ʦʩʪʨʦ ʧʨʦʪʝʢʘʶʱʘʷ ʙʦʣʝʟʥʴ ʪʝʣʷʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʦʨʘʞʝʥʠʝʤ 

ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʧʠʱʝʚʘʨʝʥʠʷ, ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʠ ʢʦʥʲʶʥʢʪʠʚʠʪʦʤ [8, 9, 38]. 

ʏʘʝɦ ʙʦʣʝʶʪ ʪʝʣʷʪʘ ʦʪ 2-ʥʝʜʝʣʴʥʦʛʦ ʜʦ 4-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʫ ʤʦʣʦʜʥʷʢʘ 2-3 ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ [11, 22, 35]. ʋ 

ʚʟʨʦʩʣʦʛʦ ʩʢʦʪʘ ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʝʢʘʝʪ ʚ ʣʘʪʝʥʪʥʦʡ 

ʬʦʨʤʝ, ʝʝ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʤʦʛʫʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ʩʪʨʝʩʩ, ʥʘʨʫʰʝʥʠʷ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʦʩʣʘʙʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ 

ʜʨʫʛʠʤʠ ʚʠʨʫʩʘʤʠ, ʧʨʦʯʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ [7, 38, 68]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʜʝʥʦʚʠʨʫʩʳ ʚ ʮʝʣʦʤ ʷʚʣʷʶʪʩʷ ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʘʤʠ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʘʪʦʣʦʛʠʡ [16, 91]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʦ ʢʦʥʮʘ ʥʝ ʚʳʷʩʥʝʥʘ ʨʦʣʴ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʚ ʨʘʟʚʠʪʠʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʠ/ʠʣʠ ʢʠʰʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʪʝʣʷʪ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï 

ʷʚʣʷʝʪʩʷ ʣʠ ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʚʪʦʨʠʯʥʦʡ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘ ʬʦʥʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʚʠʨʫʩʦʚ. ʀʣʠ ʞʝ ʘʜʝʥʦʚʠʨʫʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʫʩʢʦʚʳʭ 

ʢʨʶʯʢʦʚ, ʩʥʠʞʘʶʱʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ ʦʪʢʨʳʚʘʶʱʠʤ ʧʫʪʴ ʜʨʫʛʠʤ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʘʛʝʥʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʳ [71, 74, 97]. 

Adair ʠ ʢʦʣʣʝʛʠ, ʧʨʦʚʝʜʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ I-ʛʦ ʪʠʧʘ 

(BAdV-1) ʥʘ ʘʣʴʚʝʦʣʷʨʥʳʝ ʤʘʢʨʦʬʘʛʠ ʂʈʉ in vitro, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʫʤʝʥʴʰʘʝʪ ʵʢʩʧʨʝʩʩʠʶ Fc-ʨʝʮʝʧʪʦʨʦʚ, ʩʥʠʞʘʝʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʚ ʮʝʣʦʤ, ʩʥʠʞʘʝʪ 

ʬʘʛʦʮʠʪʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ Candida krusei [51].  

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝ ʩʦʚʩʝʤ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ (ʧʝʨʚʠʯʥʦʛʦ ʠʣʠ ʚʪʦʨʠʯʥʦʛʦ 

ʬʘʢʪʦʨʘ) ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʦʥ ʯʘʩʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʩʤʝʰʘʥʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ/ʠʣʠ 

ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ, ʚʳʩʪʫʧʘʷ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʨʫʩʥʳʤʠ 

(ʚʠʨʫʩʦʤ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʤ ʚʠʨʫʩʦʤ, ʨʦʪʘ- ʠ ʢʦʨʦʥʘʚʠʨʫʩʘʤʠ ʂʈʉ), 
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ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ (ʧʘʩʪʝʨʝʣʣʳ, ʵʰʝʨʠʭʠʠ, ʤʘʥʭʝʤʠʷ) ʘʛʝʥʪʘʤʠ ʠ/ʠʣʠ 

ʤʠʢʦʧʣʘʟʤʘʤʠ [4, 18, 36, 74, 101]. 

2.1.1. ɺʦʟʙʫʜʠʪʝʣʴ.   

ɸʜʝʥʦʚʠʨʫʩ ʂʈʉ ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʜʝʣʝʥ ʚ 1959 ʛ ʚ ʉʐɸ (Klein et al.), 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Adenoviridae [39]. ʅʘʟʚʘʥʠʝ ʩʝʤʝʡʩʪʚʘ ʧʨʦʠʟʦʰʣʦ ʦʪ 

ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʩʣʦʚʘ ad®nes, ʧʝʨʝʚʦʜʷʱʝʛʦʩʷ ʢʘʢ ʛʣʘʥʜʳ (ʞʝʣʝʟʘ), ʧʦʩʢʦʣʴʢʫ 

ʚʧʝʨʚʳʝ ʘʜʝʥʦʚʠʨʫʩ ʯʝʣʦʚʝʢʘ ʙʳʣ ʚʳʜʝʣʝʥ ʚ 1953 ʛʦʜʫ ʠʟ ʪʢʘʥʝʡ ʫʜʘʣʝʥʥʳʭ ʧʨʠ 

ʦʧʝʨʘʮʠʠ ʛʣʘʥʜ ʫ ʜʝʪʝʡ (W.P. Rowe). ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʘʜʝʥʦʚʠʨʫʩʳ ʂʈʉ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʚ 1965 ʛʦʜʫ ʚ ɸʥʛʣʠʠ (Darbyshire et al.), ʚ 1966 ʛʦʜʫ ʚ ɺʝʥʛʨʠʠ (Bartha 

A., Aldasy P.), ʚ 1966 ʛʦʜʫ ʚ ɻʦʣʣʘʥʜʠʠ (Rondhuis et al.), ʚ 1970 ʛʦʜʫ ʚ ʗʧʦʥʠʠ, 

ʟʘʪʝʤ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ɺ ʉʉʉʈ ʚʳʜʝʣʝʥʠʝʤ ʠ ʠʟʫʯʝʥʠʝʤ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

ʟʘʥʠʤʘʣʠʩʴ ɸʣʠʝʚʘ ʅ.ɸ. (1967 ʛ.), ɻʫʥʝʥʢʦʚ ɺ.ɺ. (1972 ʛ.), ɹʝʣʦʫʩʦʚʘ ʈ.ɺ. (1984-

1987 ʛ.ʛ.) [23, 53]. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚʩʝʛʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʦ 11 ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

(Bovine adenovirus, BAdV), ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʘʤ Mastadenovirus (BAdV-1, -2, -3, -

9 ʠ -10) ʠ Atadenovirus (BAdV-4, -5, -6, -7, -8 ʠ -Rus) [75, 94, 98, 133]. ʈʦʜ 

Mastadenovirus ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʦʪ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ mastik· ad®na ï 

ʤʦʣʦʯʥʘʷ ʞʝʣʝʟʘ, ʨʦʜ Atadenovirus ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ɼʅʂ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ ɸ- ʠ ʊ- 

ʥʫʢʣʝʦʪʠʜʦʚ [24, 68].  

ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʨʦʜʘ ʚʩʝ ʘʜʝʥʦʚʠʨʫʩʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʚʠʜʳ ʥʘʟʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʣʦ ʚʠʜ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʭʦʟʷʠʥʘ, ʥʘʟʚʘʥʠʝ ʚʠʨʫʩʘ ʠ ʣʘʪʠʥʩʢʫʶ 

ʙʫʢʚʫ ɸ, ɺ, ʉ ʠ ʪ.ʜ [94]. ʊʘʢ ʚʠʜ Bovine adenovirus ɸ (BAdV-ɸ) ʚʢʣʶʯʘʣ ʪʠʧ 

BAdV-1; BAdV-ɺ ʚʢʣʶʯʘʣ ʪʠʧ BAdV-3; BAdV-ʉ ʚʢʣʶʯʘʣ ʪʠʧ BAdV-10; BAdV-D 

ʚʢʣʶʯʘʣ ʪʠʧʳ BAdV-4, -5, -8, -Rus. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʙʳʣʠ 

ʦʪʥʝʩʝʥʳ ʢ ʚʠʜʘʤ, ʚ ʥʘʟʚʘʥʠʠ ʢʦʪʦʨʳʭ ʙʳʣ ʜʨʫʛʦʡ ʭʦʟʷʠʥ: BAdV-2 ʚʭʦʜʠʣ ʚ ʚʠʜ 

Ovine adenovirus A (OAdV-A); ʪʠʧ BAdV-9 ʚʭʦʜʠʣ ʚ ʚʠʜ Human adenovirus C 

(HAdV-ʉ). ʊʠʧʳ BAdV-6 ʠ -7 ʥʝ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʚʠʜʫ [24, 65, 94].  

ɺ 2013 ʛʦʜʫ ʚ ʮʝʣʷʭ ʫʧʨʦʱʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʜʝʥʦʚʠʨʫʩʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʤʠʪʝʪ ʧʦ ʪʘʢʩʦʥʦʤʠʠ ʚʠʨʫʩʦʚ (ICTV) ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦʙ 
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ʠʟʤʝʥʝʥʠʠ ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ ʚʩʝʭ ʘʜʝʥʦʚʠʨʫʩʦʚ (ʢʦʜ ʧʦʩʪʘʥʦʚʣʝʥʠʷ: 2013.003aV), 

ʚʚʝʜʷ ʚ ʥʘʟʚʘʥʠʝ ʫʢʘʟʘʥʠʝ ʨʦʜʘ. ʇʦ ʥʦʚʦʡ ʪʘʢʩʦʥʦʤʠʠ ʙʳʣʦ ʚʚʝʜʝʥʦ 4 ʚʠʜʘ 

ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ: Bovine mastadenovirus A (ʚʢʣʶʯʘʝʪ ʪʠʧ BAdV-1), Bovine 

mastadenovirus ɺ (BAdV-3), Bovine mastadenovirus ʉ (BAdV-10) ʠ Bovine 

atadenovirus D (BAdV-4, -5, -8, - Rus). ʊʠʧʳ BAdV-2 ʠ BAdV-9 ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ 

ʚʠʜʳ Ovine mastadenovirus A ʠ Human mastadenovirus C ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [92]. ɺ 

2015 ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʤʠʪʝʪ ʧʦ ʪʘʢʩʦʥʦʤʠʠ ʚʠʨʫʩʦʚ ʙʳʣʦ ʚʥʝʩʝʥʦ 

ʧʨʝʜʣʦʞʝʥʠʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʝʱʝ ʜʚʘ ʚʠʜʘ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ Bovine 

atadenovirus E (ʢʦʪʦʨʳʡ ʙʳ ʚʢʣʶʯʘʣ BAdV-6) ʠ Bovine atadenovirus F (ʢʦʪʦʨʳʡ 

ʙʳ ʚʢʣʶʯʘʣ BAdV-7), ʥʦ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦʢʘ ʥʝ ʫʪʚʝʨʞʜʝʥʦ, ʭʦʪʷ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ GenBank ʫʞʝ ʠʤʝʝʪʩʷ ʧʦʣʥʦʛʝʥʦʤʥʳʡ ʩʠʢʚʝʥʩ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ BAdV-6. 

ʇʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʩʪʘʨʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʟʚʘʥʠʡ ʚʠʨʫʩʦʚ, ʰʪʘʤʤʦʚ, 

ʠʟʦʣʷʪʦʚ [88, 93, 95, 109].  

 ɺʠʨʠʦʥʳ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʫ ʪʠʧʠʯʥʫʶ ʜʣʷ ʚʩʝʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Adenoviridae ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʦʤʝʪʨʠʯʝʩʢʠʝ 

ʯʘʩʪʠʮʳ ʜʠʘʤʝʪʨʦʤ 70-90 ʥʤ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʝʨʜʮʝʚʠʥʳ, (ʩʦʜʝʨʞʘʱʝʡ ɼʅʂ ʠ 

ʙʝʣʢʠ) ʠ ʠʢʦʩʘʵʜʨʠʯʝʩʢʦʛʦ ʢʘʧʩʠʜʘ, ʩʫʧʝʨʢʘʧʩʠʜʥʘʷ ʦʙʦʣʦʯʢʘ ʦʪʩʫʪʩʪʚʫʝʪ [7, 24, 

117].  

ʂʘʧʩʠʜ ʠʤʝʝʪ ʠʢʦʩʘʵʜʨʠʯʝʩʢʫʶ ʩʠʤʤʝʪʨʠʶ ʠ ʩʦʩʪʦʠʪ ʠʟ 252 ʢʘʧʩʦʤʝʨʦʚ, 

240 ʠʟ ʢʦʪʦʨʳʭ ʛʝʢʩʦʥʳ, ʦʙʨʘʟʫʶʱʠʝ 20 ʪʨʠʘʥʛʫʣʷʨʥʳʭ ʛʨʘʥʝʡ, ʘ 12 ï ʧʝʥʪʦʥʳ. 

ʇʝʥʪʦʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʝʨʰʠʥʘʭ ʠʢʦʩʘʵʜʨʘ, ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʩʫʙʲʝʜʠʥʠʮ: 

ʦʩʥʦʚʘʥʠʷ, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʚ ʢʘʧʩʠʜʝ, ʠ ʦʪʨʦʩʪʢʘ (ʬʠʙʨʠʣʣʳ) ʜʣʠʥʥʦʡ 9-78 ʥʤ, 

ʚʳʩʪʫʧʘʶʱʝʛʦ ʟʘ ʧʨʝʜʝʣʳ ʢʘʧʩʠʜʘ, ʥʘ ʢʦʥʮʝ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʙʫʣʘʚʦʚʠʜʥʦʝ 

ʫʪʦʣʱʝʥʠʝ [23, 24, 117, 132], ʨʠʩʫʥʦʢ 1.  

 

 

 

 

 

 

 



15 

 

ʈʠʩʫʥʦʢ 1. 

ʂʘʧʩʠʜ ʘʜʝʥʦʚʠʨʫʩʘ (ViralZone, Swiss Institute of Bioinformatics)[131] 

 

ɻʝʢʩʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʙʝʣʢʦʤ 

ʘʜʝʥʦʚʠʨʫʩʘ. ʂʘʞʜʳʡ ʛʝʢʩʦʥ ʚ ʢʘʧʩʠʜʝ ʠʤʝʝʪ ʰʝʩʪʠʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʢʨʫʞʝʥ ʰʝʩʪʴʶ ʜʨʫʛʠʤʠ ʪʘʢʠʤʠ ʞʝ ʛʝʢʩʦʥʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʝʨʠʧʝʥʪʦʥʥʳʭ ʛʝʢʩʦʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʢʦʤʧʣʝʢʩʝ ʠʟ ʧʷʪʠ ʰʪʫʢ ʦʢʨʫʞʘʶʪ ʧʝʥʪʦʥ. 

ɻʝʢʩʦʥ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʜʠʥʘʢʦʚʳʭ ʙʝʣʢʦʚ (ʙʝʣʦʢ II , 110-120 ʢɼʘ ʢʘʞʜʳʡ). ɹʝʣʦʢ 

II  ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʘʥʪʠʛʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʙʝʣʢʘ 

ʚʠʨʠʦʥʦʚ. ʇʨʠ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʛʝʢʩʦʥ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʠ ʵʪʦʤ ʦʪ 70 ʜʦ 90% ʝʛʦ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʚʠʨʠʦʥʘ, ʘ 

ʦʩʪʘʝʪʩʷ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʘʥʪʠʛʝʥʘ, ʩʪʨʫʢʪʫʨʥʦ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʦʛʦ ʛʝʢʩʦʥʫ, ʚʭʦʜʷʱʝʤʫ ʚ ʩʦʩʪʘʚ ʚʠʨʠʦʥʘ [4, 21, 23, 24, 95, 124, 125]. 

ʇʝʥʪʦʥ ʩʦʩʪʦʠʪ ʠʟ 5 ʙʝʣʢʦʚ (ʙʝʣʦʢ III, 85 ʢɼʘ), ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʦʡ 

ʵʥʜʦʥʫʢʣʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʢʩʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʘʜʝʥʦʚʠʨʫʩʘ. ɹʝʣʦʢ III  ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʜʝʡʩʪʚʠʶ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʠ 

ʚʳʟʳʚʘʝʪ ʨʘʥʥʠʡ ʮʠʪʦʧʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ɹʝʣʢʠ IIIa (66 ʢɼʘ) ʠ VI (24 ʢɼʘ) 

ʧʨʠʜʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʚʷʟʠ ʧʝʥʪʦʥʘ ʩ ʧʝʨʠʧʝʥʪʦʥʥʳʤʠ ʛʝʢʩʦʥʘʤʠ [4, 24, 59, 124, 

136], ʨʠʩʫʥʦʢ 2. 
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ʈʠʩʫʥʦʢ 2. 

ɹʝʣʢʠ ʘʜʝʥʦʚʠʨʫʩʘ (ViralZone, Swiss Institute of Bioinformatics)[131]  

 

ɹʝʣʦʢ VIII  (13 ʢɼʘ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʠʨʠʦʥʫ ʘʜʝʥʦʚʠʨʫʩʘ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʢʘʧʩʠʜʘ. 

ɹʝʣʦʢ IX (12 ʢɼʘ) - ʢʦʤʧʦʥʝʥʪ ʚʠʨʠʦʥʘ, ʦʙʨʘʟʫʶʱʠʡ ʪʨʠʩʢʝʣʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʨʝʭ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʪʨʠ ʛʝʢʩʦʥʦʚʳʭ ʪʨʠʤʝʨʘ ʚ 

ʮʝʥʪʨʝ ʢʘʞʜʦʡ ʠʢʦʩʘʵʜʨʠʯʝʩʢʦʡ ʛʨʘʥʠ ʬʠʢʩʠʨʫʷ ʛʝʢʩʦʥʳ [24, 59, 95, 124, 125]. 

ʌʠʙʨʠʣʣʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʛʣʠʢʦʣʠʟʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ (ʙʝʣʦʢ IV, 

62 ʢɼʘ), ʦʪʚʝʯʘʝʪ ʟʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ ʠ 

ʘʜʩʦʨʙʮʠʶ ʚʠʨʠʦʥʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ [4, 24]. 

ɹʝʣʢʠ V (48,5 ʢɼʘ), VII  (18,5 ʢɼʘ) ʠ X (10 ʢɼʘ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʝʨʜʮʝʚʠʥʝ 

ʚʠʨʠʦʥʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʘʚʠʣʴʥʫʶ ʫʢʣʘʜʢʫ ʤʦʣʝʢʫʣʳ ɼʅʂ ʚʥʫʪʨʠ ʢʘʧʩʠʜʘ. 

ɹʝʣʦʢ IVʘ2 ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʠʝ ʚʠʨʫʩʥʦʛʦ ʛʝʥʦʤʘ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʦʙʨʘʥʥʳʡ ʢʘʧʩʠʜ ʠʣʠ ʧʨʝ-ʢʘʧʩʠʜ ʧʨʠ ʩʙʦʨʢʝ ʥʦʚʳʭ ʚʠʨʠʦʥʦʚ ʘʜʝʥʦʚʠʨʫʩʘ [24, 

59, 111, 136]. 

ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʝ ʘʥʪʠʛʝʥʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ ʘʜʝʥʦʚʠʨʫʩʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚ ʛʝʢʩʦʥʝ ʠ ʧʝʥʪʦʥʝ (ʚʢʣʶʯʘʷ ʬʠʙʨʠʣʣʳ), ʢʦʪʦʨʳʝ ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʪ: ʨʦʜʦ-, 

ʛʨʫʧʧʦ-, ʤʝʞʛʨʫʧʧʦ-, ʧʦʜʛʨʫʧʧʦ- ʠ ʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʛʝʥʥʳʝ 

ʜʝʪʝʨʤʠʥʘʥʪʳ [24, 80, 94]. 

ɻʝʢʩʦʥ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪ ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʫʶ (Ŭ ï ʦʨʠʝʥʪʠʨʦʚʘʥʘ 

ʚʥʫʪʨʴ ʚʠʨʠʦʥʘ) ʠ ʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʫʶ (ɏ - ʵʢʩʧʦʥʠʨʦʚʘʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʚʠʨʠʦʥʘ) ʘʥʪʠʛʝʥʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʛʝʥʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ, ʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʞʝ 

ʥʘʠʙʦʣʝʝ ʠʟʤʝʥʯʠʚʳ [4, 23].  

ɻʝʥʦʤ ʘʜʝʥʦʚʠʨʫʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʝʜʠʥʦʡ ʜʚʫʩʧʠʨʘʣʴʥʦʡ ʤʦʣʝʢʫʣʦʡ ɼʅʂ 

(26-48 ʪʳʩʷʯ ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ), ʢʦʪʦʨʘʷ ʬʣʘʥʢʠʨʦʚʘʥʘ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʤʠ 

ʢʦʥʮʝʚʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʣʴʮʘ ʟʘ ʩʯʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʢʦʥʮʘʤʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʮʝʧʠ. ʅʘ 5'ïʢʦʥʮʝ 

ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʠʤʝʝʪʩʷ ʪʝʨʤʠʥʘʣʴʥʳʡ ʙʝʣʦʢ ï ʊʈ (55 ʢɼʘ) [96, 106, 142], 

ʨʠʩʫʥʦʢ 2. 

ɸʜʝʥʦʚʠʨʫʩ, ʠʩʧʦʣʴʟʫʷ CAR (Coxsakievirus and Adenovirus Receptor) ʠ 

ʠʥʪʝʛʨʠʥ ʨʝʮʝʧʪʦʨʳ ʧʨʦʥʠʢʘʝʪ ʚ ʢʣʝʪʢʫ ʧʦʩʨʝʜʩʪʚʦʤ ʢʣʘʪʨʠʥ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ 

ʵʥʜʦʮʠʪʦʟʘ [24, 122].  ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʢʣʘʪʨʠʥʦʚʦʡ 

ʙʝʣʢʦʚʦʡ ʦʙʦʣʦʯʢʠ ʠ ʨʘʟʨʫʰʝʥʠʝ ʵʥʜʦʩʦʤʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʙʝʣʢʦʤ VI, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʠʨʫʩʥʳʡ ʚʠʨʠʦʥ ʚʳʭʦʜʠʪ ʚ ʮʠʪʦʟʦʣʴ ʢʣʝʪʢʠ. ɺ ʪʝʯʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ 2 ʯʘʩʦʚ ʚʠʨʠʦʥ ʧʦʩʨʝʜʩʪʚʦʤ ʤʠʢʨʦʪʨʫʙʦʯʝʢ ʜʦʩʪʘʚʣʷʝʪʩʷ ʢ ʷʜʨʫ 

ʢʣʝʪʢʠ [24, 76, 94], ʨʠʩʫʥʦʢ 3. 
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ʈʠʩʫʥʦʢ 3. 

ʈʝʧʣʠʢʘʮʠʷ ʘʜʝʥʦʚʠʨʫʩʘ (ViralZone, Swiss Institute of Bioinformatics)[131] 

 

çʈʘʟʜʝʚʘʥʠʝè ʢʘʧʩʠʜʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʢʣʝʪʦʯʥʦʛʦ ʷʜʨʘ, ʟʘʪʝʤ ʚʠʨʫʩʥʘʷ ɼʅʂ ʧʨʦʥʠʢʘʝʪ ʚ ʷʜʨʦ, ʛʜʝ ʯʘʱʝ ʚʩʝʛʦ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʵʧʠʩʦʤʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ 

ʚʠʨʫʩʥʦʡ ɼʅʂ ʚ ʭʨʦʤʦʩʦʤʳ ʢʣʝʪʢʠ.  

ɸʜʝʥʦʚʠʨʫʩ ʠʥʛʠʙʠʨʫʝʪ ʩʠʥʪʝʟ ʩʦʙʩʪʚʝʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʠ ʙʝʣʢʦʚ ʧʘʨʘʣʣʝʣʴʥʦ ʟʘʧʫʩʢʘʷ ʩʠʥʪʝʟ ʚʠʨʫʩʥʳʭ ʤʈʅʂ. 
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ʅʘʭʦʜʷʩʴ ʚʥʫʪʨʠ ʢʣʝʪʦʯʥʦʛʦ ʷʜʨʘ ʘʜʝʥʦʚʠʨʫʩ ʠʥʛʠʙʠʨʫʝʪ PML (The 

Promyelocytic Leukemia Protein - ʧʨʦʤʠʝʣʦʮʠʪʘʨʥʳʡ ʣʝʡʢʦʟʥʳʡ ʙʝʣʦʢ), ʢʦʪʦʨʳʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʝʧʣʠʢʘʮʠʠ / ʪʨʘʥʩʢʨʠʧʮʠʠ ʚʠʨʫʩʦʚ, ʪʝʤ ʩʘʤʳʤ 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ. ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʩʠʥʪʝʟʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚ ʚ ʮʠʪʦʟʦʣʝ ʢʣʝʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʝʣʢʘ 100ʂ.  

ʊʨʘʥʩʢʨʠʧʮʠʷ ʛʝʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʦʡ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ (POL II ). 

ʈʘʟʣʠʯʘʶʪ ʨʘʥʥʠʝ ʚʠʨʫʩʥʳʝ ʤʈʅʂ ʩ ʛʝʥʦʚ ɽ (ɽ-early) ʠ ʧʦʟʜʥʠʝ ʚʠʨʫʩʥʳʝ ʤʈʅʂ ʩ 

ʛʝʥʦʚ L (L-late). ɺʠʨʫʩʥʳʝ ʤʈʅʂ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʧʣʘʡʩʠʥʛʫ. ʈʘʥʥʠʝ ʚʠʨʫʩʥʳʝ 

ʤʈʅʂ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʜʦ ʥʘʯʘʣʘ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʥʦʡ ɼʅʂ ʠ ʢʦʜʠʨʫʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʙʝʣʢʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ ɼʅʂ 

ʘʜʝʥʦʚʠʨʫʩʘ. çʇʦʟʜʥʠʝè ʚʠʨʫʩʥʳʝ ʤʈʅʂ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʧʦʩʣʝ ʨʝʧʣʠʢʘʮʠʠ 

ʚʠʨʫʩʥʦʡ ɼʅʂ ʠ ʢʦʜʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʨʫʢʪʫʨʥʳʝ ʙʝʣʢʠ ʢʘʧʩʠʜʘ [24, 65, 

111, 114, 140].  

ɺʠʨʠʦʥ ʘʜʝʥʦʚʠʨʫʩʘ ʩʦʙʠʨʘʝʪʩʷ ʚ ʢʣʝʪʦʯʥʦʤ ʷʜʨʝ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ, ʩʥʘʯʘʣʘ 

ʩʪʨʦʠʪʩʷ ʙʝʣʢʦʚʳʡ ʧʨʦʦʙʨʘʟ ʢʘʧʩʠʜʘ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʙʝʣʢʠ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʟʘʪʝʤ ʚʠʨʫʩʥʘʷ ɼʅʂ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʙʝʣʢʘʤʠ ʩʝʨʜʮʝʚʠʥʳ, 

ʧʨʦʥʠʢʘʝʪ ʚʥʫʪʨʴ ʥʝʜʦʩʪʨʦʝʥʥʦʛʦ ʢʘʧʩʠʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʫʧʣʦʪʥʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʨʘʩʱʝʧʣʝʥʠʷ ʙʝʣʢʦʚ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [24, 111].  

ɺʳʭʦʜ ʛʦʪʦʚʳʭ ʚʠʨʠʦʥʦʚ ʠʟ ʢʣʝʪʢʠ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʝʝ ʣʠʟʠʩʦʤ, 

ʦʜʥʘʢʦ, ʵʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʚʩʝʛʜʘ, ʠ ʢʣʝʪʢʘ ʦʩʪʘʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ [24, 65, 111, 114, 140].  

ɸʜʝʥʦʚʠʨʫʩ ʂʈʉ ʨʘʟʤʥʦʞʘʷʩʴ ʚ ʧʝʨʝʚʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨʘʭ ʢʣʝʪʦʢ ʂʈʉ 

ʚʳʟʳʚʘʝʪ ʮʠʪʦʧʘʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʥʘʯʠʥʘʶʱʝʝʩʷ ʩ ʧʝʨʠʬʝʨʠʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʝʛʝʥʝʨʘʮʠʝʡ ʢʣʝʪʦʢ ʟʘʨʘʞʝʥʥʦʛʦ ʤʦʥʦʩʣʦʷ. 

ʂʣʝʪʢʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʫʪʨʘʯʠʚʘʷ ʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, ʩʪʘʥʦʚʷʪʩʷ ʦʢʨʫʛʣʳʤʠ ʠ 

ʟʘʪʝʤ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʧʦʭʦʞʠʝ ʥʘ ʛʨʦʟʜʴʷ ʚʠʥʦʛʨʘʜʘ. ʄʦʥʦʩʣʦʡ 

ʨʘʟʨʫʰʘʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʘʜʝʥʦʚʠʨʫʩ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʥʫʪʨʠʷʜʝʨʥʳʭ 

ʚʢʣʶʯʝʥʠʡ [9]. 
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ɸʜʝʥʦʚʠʨʫʩ ʂʈʉ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ ʤʥʦʛʦʢʨʘʪʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʠ 

ʦʪʪʘʠʚʘʥʠʝ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 56ęʉ ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 30-60 ʤʠʥʫʪ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 70ęʉ ï ʚ ʪʝʯʝʥʠʝ 10-30 ʤʠʥʫʪ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʦʣʷʪʘ), ʧʨʠ ʵʪʦʤ 

ʧʦʣʝʚʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ, ʯʝʤ ʵʪʘʣʦʥʥʳʝ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ęʉ 

ʘʜʝʥʦʚʠʨʫʩ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʠʥʬʝʢʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʦʣʝʝ 6 ʤʝʩʷʮʝʚ, ʧʨʠ 24Üʉ 

ï 1-3 ʤʝʩʷʮʘ, ʧʨʠ 36Üʉ ï 15-60 ʜʥʝʡ. ɺʦʟʜʝʡʩʪʚʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ 

ʚʳʜʝʨʞʠʚʘʝʪ ʚ ʪʝʯʝʥʠʝ 30-60 ʤʠʥʫʪ, ʘʜʝʥʦʚʠʨʫʩ ʫʩʪʦʡʯʠʚ ʢ ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ 

ʨʅ ʩʨʝʜʳ ʚ ʧʨʝʜʝʣʘʭ 5,0-9,0. ɺ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʘʜʝʥʦʚʠʨʫʩ ʤʦʞʥʦ 

ʭʨʘʥʠʪʴ ʙʦʣʝʝ 5 ʣʝʪ [4, 20].  

2.1.2. ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ.  

ɿʘʨʘʞʝʥʠʝ ʘʜʝʥʦʚʠʨʫʩʦʤ ʧʨʦʠʩʭʦʜʠʪ ʘʣʠʤʝʥʪʘʨʥʳʤ ʠʣʠ ʚʦʟʜʫʰʥʦ-

ʢʘʧʝʣʴʥʳʤ ʧʫʪʝʤ, ʚʦʟʤʦʞʥʦ ʟʘʨʘʞʝʥʠʝ ʯʝʨʝʟ ʢʦʥʲʶʥʢʪʠʚʫ ʛʣʘʟʘ.  ʀʩʪʦʯʥʠʢʦʤ 

ʚʦʟʙʫʜʠʪʝʣʷ ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ ʠ ʧʝʨʝʙʦʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ, ʯʘʩʪʦ ʫ ʚʟʨʦʩʣʦʛʦ 

ʩʢʦʪʘ ʠʥʬʝʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʝ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ 

ʘʜʝʥʦʚʠʨʫʩ ʩ ʠʩʪʝʯʝʥʠʷʤʠ ʠʟ ʥʦʩʘ, ʛʣʘʟ, ʬʝʢʘʣʠʷʤʠ, ʤʦʯʦʡ. ʌʘʢʪʦʨʘʤʠ ʧʝʨʝʜʘʯʠ 

ʩʣʫʞʘʪ ʢʦʨʤʘ, ʚʦʜʘ, ʧʦʜʩʪʠʣʢʘ, ʧʨʝʜʤʝʪʳ ʠʥʚʝʥʪʘʨʷ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʘʜʝʥʦʚʠʨʫʩʦʤ 

ʂʈʉ [7, 62].  

ʏʘʱʝ ʙʦʣʝʶʪ ʪʝʣʷʪʘ ʦʪ 2-ʥʝʜʝʣʴʥʦʛʦ ʜʦ 4-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ ʫʜʘʣʦʩʴ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʪʦʣʴʢʦ ʥʘ ʞʠʚʦʪʥʳʭ 15-30 

ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ [4, 38]. ʆʜʥʘʢʦ, ʧʦ ʜʘʥʥʳʤ ʷʧʦʥʩʢʠʭ ʫʯʝʥʳʭ [116] ʠʤ ʫʜʘʣʦʩʴ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʠʥʬʝʢʮʠʶ ʥʘ ʞʠʚʦʪʥʳʭ ʠ ʙʦʣʝʝ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʩʚʦʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʝ ʛʨʫʧʧʳ ʪʝʣʷʪ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ: 

ʦʜʥʦʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (n=3) ʠ ʪʨʝʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (n=3), ʢʦʪʦʨʳʤ 

ʵʥʜʦʙʨʦʥʭʠʘʣʴʥʦ ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʘʜʝʥʦʚʠʨʫʩ ʂʈʉ III -ʛʦ ʪʠʧʘ (BAdV-3). ʋ 

ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʠ ʨʘʟʚʠʪʠʝ ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ 

ʙʨʦʥʭʠʪʘ ʠ ʧʥʝʚʤʦʥʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʧʥʝʚʤʦʮʠʪʦʚ II-ʛʦ ʪʠʧʘ. ʋ ʦʜʥʦʥʝʜʝʣʴʥʳʭ ʪʝʣʷʪ ʚ ʠʟʤʝʥʸʥʥʳʭ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʥʫʪʨʠʷʜʝʨʥʳʝ ʪʝʣʴʮʘ-ʚʢʣʯʁʝʥʠʷ ʠ 

ʚʳʜʝʣʝʥ ʘʥʪʠʛʝʥ BAdV-3 ʯʝʛʦ ʥʝ ʥʘʙʣʶʜʘʣʠ ʫ ʪʨʝʭʤʝʩʷʯʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ʅʘʧʨʦʪʠʚ, ʪʦʣʴʢʦ ʫ ʪʨʝʭʤʝʩʷʯʥʳʭ ʪʝʣʷʪ ʚ ʣʝʛʦʯʥʳʭ ʦʯʘʛʘʭ ʧʦʨʘʞʝʥʠʷ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ CD-8 ʊ-ʣʠʤʬʦʮʠʪʳ [116]. ʊʘʢʘʷ ʨʘʟʥʠʮʘ ʚ 

ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʪʝʣʷʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʨʘʟʣʠʯʠʷʤʠ ʚ ʨʘʟʚʠʪʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ.  

ɸʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʂʈʉ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʰʝʡ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [10, 18, 23, 35, 36, 63, 82, 101, 106, 119, 126, 141]. 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʟʘʙʦʣʝʚʘʥʠʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʚ 

ʟʠʤʥʝ-ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ ʧʨʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʛʨʫʧʧ ʪʝʣʷʪ ʠʣʠ ʠʭ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʝ. ʉʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʨʘʮʠʦʥʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʞʠʚʦʪʥʳʭ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʤʝʱʝʥʠʡ, ʪʘʢ ʞʝ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ [9, 17, 34, 97, 101].   

2.1.3. ʇʘʪʦʛʝʥʝʟ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. 

ʇʨʠ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʧʫʪʠ ʟʘʨʘʞʝʥʠʷ ʧʝʨʚʠʯʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʘʜʝʥʦʚʠʨʫʩʘ 

ʂʈʉ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʨʛʘʥʘʭ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, 

ʦʪʢʫʜʘ ʚʠʨʫʩ ʧʨʦʥʠʢʘʝʪ ʚ ʣʠʤʬʦʠʜʥʫʶ ʪʢʘʥʴ (ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠ ʧʨ.), ʟʘʪʝʤ ʚ 

ʢʨʦʚʴ, ʣʝʛʢʠʝ, ʦʨʛʘʥʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ 

[9, 105]. 

ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4 ʜʦ 7 ʩʫʪʦʢ. ʂʣʠʥʠʯʝʩʢʦʝ 

ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʧʥʝʚʤʦʥʠʝʡ, ʵʥʪʝʨʠʪʦʤ, 

ʧʥʝʚʤʦʵʥʪʝʨʠʪʦʤ, ʢʦʥʲʶʥʢʪʠʚʠʪʦʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 41,5 ęʉ, ʩʝʨʦʟʥʳʝ 

ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʘ ʠ ʛʣʘʟ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʛʥʦʡʥʳʝ. ɿʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ, ʢʘʰʝʣʴ. 

ʆʙʱʘʷ ʩʣʘʙʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʪʠʤʧʘʥʠʷ, ʢʦʣʠʢʠ, ʜʠʘʨʝʷ (ʬʝʢʘʣʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ ʠ/ʠʣʠ ʢʫʩʦʯʢʦʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ) [38, 50, 

105]. 

ɻʠʙʝʣʴ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʯʝʨʝʟ 1-3 ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʦʷʚʣʝʥʠʷ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʩʤʝʨʪʥʦʩʪʴ ʩʨʝʜʠ ʪʝʣʷʪ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʜʦʩʪʠʛʘʝʪ 60% 

[9, 38, 105]. 
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 ɸʜʝʥʦʚʠʨʫʩ ʦʢʘʟʳʚʘʝʪ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʪʝʣʝʥʢʘ, 

ʧʨʦʚʦʮʠʨʫʷ ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʳʭ ʠʥʬʝʢʮʠʡ [16]. ʊʷʞʝʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ, ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʪʝʣʝʥʢʘ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ. ɹʦʣʝʟʥʴ ʤʦʞʝʪ ʧʨʠʦʙʨʝʪʘʪʴ 

ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ, ʧʝʨʝʙʦʣʝʚʰʠʝ ʪʝʣʷʪʘ ʦʪʩʪʘʶʪ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ [23, 82]. 

ʏʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʣʘʪʝʥʪʥʦʝ ʚʠʨʫʩʦʥʦʩʠʪʝʣʴʩʪʚʦ (ʫ ʙʦʣʝʝ ʚʟʨʦʩʣʳʭ 

ʞʠʚʦʪʥʳʭ), ʯʪʦ ʜʦʢʘʟʘʥʦ ʚʳʜʝʣʝʥʠʝʤ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʠʟ ʥʦʩʦʚʳʭ ʩʤʳʚʦʚ, 

ʪʢʘʥʝʡ ʧʦʯʝʢ, ʪʝʩʪʠʢʫʣ ʠ ʢʨʦʚʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ [24, 58, 108].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʘʜʝʥʦʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʧʨʠʩʫʱʠ ʤʥʦʛʠʤ 

ʚʠʨʫʩʥʳʤ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ [9, 32, 81, 103, 129]. 

2.1.4. ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ.  

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʥʦʩʷʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʆʜʥʘʢʦ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʫʧʣʦʪʥʝʥʠʷ, ʘʪʝʣʝʢʪʘʟ ʠ ʵʤʬʠʟʝʤʫ ʣʝʛʢʠʭ, ʟʘʢʫʧʦʨʢʫ ʙʨʦʥʭʦʚ 

ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʤʘʩʩʘʤʠ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʥʘʭʦʜʷʪ 

ʧʨʠʟʥʘʢʠ ʢʘʪʘʨʘʣʴʥʦʛʦ ʠ/ʠʣʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 

[4, 50, 128, 139]. 

ʊʘʢ ʞʝ ʧʨʠ ʚʩʢʨʳʪʠʠ ʥʘʙʣʶʜʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ, ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʘʥʝʤʠʷ ʠ ʦʪʝʢ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ), 

ʧʨʠʟʥʘʢʠ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʠ ʧʨ.) [4, 9, 23].  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʛʠʧʝʨʧʣʘʟʠʶ, ʩʣʫʱʠʚʘʥʠʝ ʵʧʠʪʝʣʠʷ ʙʨʦʥʭʦʚ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ 

ʣʝʡʢʦʮʠʪʦʚ ʚʦʢʨʫʛ ʥʝʙʦʣʴʰʠʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʊʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʚʥʫʪʨʠʷʜʝʨʥʳʝ ʚʢʣʶʯʝʥʠʷ ʚ ʢʣʝʪʢʘʭ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ: ʣʝʛʢʠʭ, 

ʵʥʜʦʪʝʣʠʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʣʠʤʬʦʫʟʣʘʭ, ʩʝʣʝʟʝʥʢʠ, ʧʝʯʝʥʠ, ʧʦʯʢʘʭ, 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʨʘʭʝʠ, ʙʨʦʥʭʦʚ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [4, 24, 107].  
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2.1.5. ɼʠʘʛʥʦʩʪʠʢʘ. 

ʂʘʢ ʠ ʥʘ ʣʶʙʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʜʠʘʛʥʦʟ ʥʘ ʘʜʝʥʦʚʠʨʫʩʥʫʶ 

ʙʦʣʝʟʥʴ ʂʈʉ ʩʪʘʚʠʪʩʷ ʢʦʤʧʣʝʢʩʥʦ, ʩ ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ, ʪʘʢ ʢʘʢ ʨʷʜ 

ʚʠʨʫʩʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʭʦʜʥʳʝ ʬʦʨʤʳ ʧʘʪʦʣʦʛʠʡ 

[4, 7, 23].  

ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʙʝʨʫʪ ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʚ ʧʝʨʚʳʝ 2-3 ʜʥʷ ʙʦʣʝʟʥʠ ʠʣʠ ʦʪ ʞʠʚʦʪʥʳʭ ʚ ʦʩʪʨʦʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʫʙʠʪʳʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʝʨʫʪ: ʩʤʳʚʳ ʩʦ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʦʩʘ, ʛʣʘʟ ʠ 

ʧʨʷʤʦʡ ʢʠʰʢʠ; ʧʘʨʥʳʝ ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ 

ʩ ʠʥʪʝʨʚʘʣʦʤ 15-60 ʩʫʪʦʢ. 

ʋ ʞʠʚʦʪʥʳʭ, ʫʙʠʪʳʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʝʨʫʪ: ʢʫʩʦʯʢʠ 

ʣʝʛʢʠʭ ʠ ʙʨʦʥʭʦʚ, ʩʝʣʝʟʝʥʢʠ, ʣʠʤʬʦʫʟʣʦʚ, ʧʦʨʘʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ ʥʦʩʦʚʦʡ ʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʪʨʘʭʝʠ, ʢʠʰʝʯʥʠʢʘ [4, 7, 23, 40]. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

- ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʪʠʛʝʥʘ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʚ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʷʭ: ʈʀʌ, ʈʉʂ, ʈɼʇ, ʀʌɸ. 

- ʚʳʜʝʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʠʣʠ ʝʛʦ ɼʅʂ (ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ) ʠ 

ʝʛʦ ʧʦʩʣʝʜʫʶʱʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʢʦʧʠʨʦʚʘʥʠʝʤ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ: ʈʉʂ, ʈʀʌ, ʈɼʇ, ʀʌɸ; ʤʝʪʦʜʦʤ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ); 

- ʨʝʪʨʦʩʧʝʢʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ (ʚʳʷʚʣʝʥʠʝ ʘʥʪʠʪʝʣ ʚ ʧʘʨʥʳʭ ʧʨʦʙʘʭ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʠ ʧʝʨʝʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ): ʈʅ, ʈʃɸ, ʈʅɻɸ, ʈʊɻɸ, 

ʈʉʂ, ʈɼʇ [4, 5, 7, 23, 40, 92]. 

ɼʣʷ ʙʳʩʪʨʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʘʜʝʥʦʚʠʨʫʩʦʚ ʂʈʉ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ 

ʚ 2006 ʛʦʜʫ ʰʚʝʜʩʢʠʤʠ ʫʯʝʥʳʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʩʪ-ʩʠʩʪʝʤʘ TaqMan ʇʎʈ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [114].  
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ʋ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʪʝʣʷʪ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʥʘ ʧʷʪʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʥʘ ʜʝʩʷʪʳʝ ʩʫʪʢʠ ʫʨʦʚʝʥʴ 

ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʫʚʝʣʠʯʠʚʘʣʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ [38, 62, 110]. 

ɺ ʚʠʜʫ ʙʦʣʴʰʦʡ ʩʭʦʞʝʩʪʠ ʢʣʠʥʠʢʦ-ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʠ ʂʈʉ 

ʩ ʜʨʫʛʠʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʧʦʨʘʞʘʶʱʠʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ 

ʪʨʘʢʪ,r ʥʝʦʙʭʦʜʠʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʪ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ: 

ʚʠʨʫʩʘʤʠ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʳʤ ʚʠʨʫʩʦʤ, ʨʦʪʘ- ʠ ʢʦʨʦʥʘʚʠʨʫʩʘʤʠ ʂʈʉ, ʘ ʪʘʢʞʝ ʦʪ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ: P. multocida, M. haemolytica, E.coli, ʤʠʢʦʧʣʘʟʤʘʤʠ ʠ 

ʪ.ʜ. [43, 103, 118]. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʚ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ [10, 30, 41, 89, 100, 119, 

126]. 

2.1.6. ʇʨʦʬʠʣʘʢʪʠʢʘ.  

ʅʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʂʈʉ ʦʩʥʦʚʘʥʘ ʥʘ: 

- ʧʨʠʤʝʥʝʥʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘʥʦʩʘ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʭʦʟʷʡʩʪʚʦ; 

- ʦʙʝʩʧʝʯʝʥʠʠ ʭʦʨʦʰʠʭ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ.  

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: ʚʳʜʝʨʞʠʚʘʪʴ ʥʘ ʢʘʨʘʥʪʠʥʝ ʚʥʦʚʴ ʧʦʩʪʫʧʘʶʱʠʭ 

ʞʠʚʦʪʥʳʭ; ʩʦʙʣʶʜʘʪʴ ʨʝʞʠʤ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʭʦʟʷʡʩʪʚʘ; ʧʨʦʚʦʜʠʪʴ 

ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʜʝʟʠʥʬʝʢʮʠʶ ʧʦʤʝʱʝʥʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʘ; 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʜʜʝʨʞʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ; ʦʙʝʩʧʝʯʠʪʴ 

ʞʠʚʦʪʥʳʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʨʘʮʠʦʥʦʤ [17, 46]. 

ʀʤʤʫʥʠʪʝʪ ʫ ʧʝʨʝʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 5 ʤʝʩʷʮʝʚ, ʧʨʠ ʵʪʦʤ 

ʦʥʠ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʚʠʨʫʩʦʥʦʩʠʪʝʣʷʤʠ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʧʦʚʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠ 

ʚʳʜʝʣʝʥʠʝ ʘʜʝʥʦʚʠʨʫʩʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [9, 24].  

ɼʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʨʘʥʝʝ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʤʦʥʦ- ʠ ʧʦʣʠʚʘʣʝʥʪʥʳʝ ʚʘʢʮʠʥʳ [6, 8, 15, 69]. ɺ ʪʦʤ 
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ʯʠʩʣʝ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʠʟ ʜʚʫʭ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ; ʙʠʚʘʣʝʥʪʥʘʷ 

ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʧʘʩʪʝʨʝʣʣʝʟʘ [38]; ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [3, 11].  

ɼʚʫʢʨʘʪʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ ʤʦʥʦʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʢʦʨʦʚ ʥʘ 

7-8 ʤʝʩʷʮʝ ʩʪʝʣʴʥʦʩʪʠ ʠʥʜʫʮʠʨʦʚʘʣʘ ʚʳʨʘʙʦʪʢʫ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʤʦʣʦʟʠʚʝ ʥʘ ʫʨʦʚʥʝ 1:512-1:1024. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ʚʦ ʚʨʝʤʷ ʩʪʝʣʴʥʦʩʪʠ, ʩʦʭʨʘʥʷʣʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦ 6 ʤʝʩʷʮʝʚ (ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ) 

ʧʦʩʣʝ ʦʪʝʣʘ. ʋʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʚ ʤʦʣʦʟʠʚʝ ʩʥʠʞʘʣʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ. ʋ ʪʝʣʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʤʦʣʦʟʠʚʦ ʦʪ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ, ʧʘʩʩʠʚʥʳʝ 

ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʚʳʷʚʣʷʣʠ ʜʦ 78 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʪʠʪʨʝ 1:4-

1:8 [38, 69, 115]. 

ʇʨʠ ʜʚʫʢʨʘʪʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʪʝʣʷʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ 14-ʝ ʩʫʪʢʠ (1:256-1:512) ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ ʯʝʨʝʟ 6 ʥʝʜʝʣʴ ʜʦ 1:128, ʯʝʨʝʟ 13 ʥʝʜʝʣʴ ʜʦ 

1:4-1:8 [38]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚ ʈʌ ʦʪʩʫʪʩʪʚʫʶʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠ 

ʨʘʟʨʝʰʝʥʥʳʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʘʜʝʥʦʚʠʨʫʩʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʢʮʠʥʳ çʂʆʄɹʆɺɸʂ-ɸè.   

2.1.7. ʃʝʯʝʥʠʝ. 

ɼʣʷ ʣʝʯʝʥʠʷ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʪʝʨʘʧʠʠ.  

ʅʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ (ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʫʧʠʨʦʚʘʥʠʝ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʪʝʣʝʥʢʘ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʜʨʫʛʠʭ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʚʪʦʨʠʯʥʦʡ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ (ʛʨʠʙʥʦʡ, ʤʠʢʦʧʣʘʟʤʝʥʥʦʡ) ʠʥʬʝʢʮʠʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʣʝʯʝʙʥʳʡ 

ʵʬʬʝʢʪ ʧʨʠ ʣʝʯʝʥʠʠ ʦʢʘʟʳʚʘʶʪ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʳ, 

ʘʵʨʦʟʦʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ [9, 53]. 
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ɺ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʛʠʧʝʨʠʤʤʫʥʥʳʝ 

ʩʳʚʦʨʦʪʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʘʥʪʠʪʝʣʘ ʢ ʘʜʝʥʦʚʠʨʫʩʫ ʂʈʉ. ɺ ʈʦʩʩʠʠ ʚʳʧʫʩʢʘʝʪʩʷ 

ʛʠʧʝʨʠʤʤʫʥʥʘʷ ʩʳʚʦʨʦʪʢʘ çʀʤʤʫʥʦʩʝʨʫʤè ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʚʠʨʫʩʥʳʭ ʧʥʝʚʤʦʵʥʪʝʨʠʪʦʚ ʪʝʣʷʪ (ʌɻʋʇ çɸʨʤʘʚʠʨʩʢʘʷ ʙʠʦʬʘʙʨʠʢʘè, ʈʦʩʩʠʷ), 

ʩʦʜʝʨʞʘʱʘ ̫ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʘʜʝʥʦʚʠʨʫʩʘ, 

ʚʠʨʫʩʦʚ ʧʘʨʘʛʨʠʧʧʘ-3, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, 

ʨʦʪʘʚʠʨʫʩʘ ʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɹʦʣʴʥʳʤ ʪʝʣʷʪʘʤ ʩʳʚʦʨʦʪʢʫ 

ʚʚʦʜʷʪ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠʣʠ ʚʥʫʪʨʠʚʝʥʥʦ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʩʳʚʦʨʦʪʢʠ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʜʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ. ɺʦʟʤʦʞʥʦ 

ʜʦʙʘʚʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʚ ʤʦʣʦʟʠʚʦ (ʤʦʣʦʢʦ) ʜʣʷ ʚʳʧʘʠʚʘʥʠʷ ʪʝʣʷʪ. 

2.2. ɺʘʢʮʠʥʘʮʠʷ. ɺʘʢʮʠʥʳ. ɸʜʲʶʚʘʥʪʳ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʠ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʙʦʣʴʰʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ [13, 32].  

ɺ ʫʩʣʦʚʠʷʭ ʯʘʩʪʦʡ ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʠ ʧʝʨʚʠʯʥʳʭ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚʠʨʫʩʥʳʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ), ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʂʈʉ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʚʘʣʝʥʪʥʳʭ (ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ) ʚʘʢʮʠʥ, ʩʦʜʝʨʞʘʱʠʭ 

ʘʥʪʠʛʝʥʳ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ [12, 20, 26, 32].  

ɺ ʦʩʥʦʚʝ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʣʝʞʠʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ, 

ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʧʘʤʷʪʠ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠ ʙʳʩʪʨʦʤʫ ʦʪʚʝʪʫ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʚʦʟʙʫʜʠʪʝʣʷ (ʘʥʪʠʛʝʥʘ), ʩ ʢʦʪʦʨʳʤ ʦʨʛʘʥʠʟʤ ʚʩʪʨʝʯʘʣʩʷ ʨʘʥʝʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʚʪʦʨʠʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʚʪʦʨʠʯʥʦʤʫ ʠʤʤʫʥʥʦʤʫ ʦʪʚʝʪʫ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʜʣʠʪʝʣʴʥʦ ʞʠʚʫʱʠʭ 

ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʳʤʠ ʘʥʪʠʛʝʥʩʧʝʮʠʬʠʯʥʳʤʠ 
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ʩʫʙʧʦʧʫʣʷʮʠʷʤʠ ʊ- ʠ ɺ- ʣʠʤʬʦʮʠʪʦʚ. ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʧʘʤʷʪʠ 

ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʛʝʥʘ, ʯʝʤ ʜʣʷ ʟʘʧʫʩʢʘ ʧʝʨʚʠʯʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʦʥʠ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʠ ʘʢʪʠʚʥʝʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʦʚʪʦʨʥʦʝ 

ʚʚʝʜʝʥʠʝ ʘʥʪʠʛʝʥʘ ʠ ʛʦʪʦʚʳ ʢ ʙʳʩʪʨʦʤʫ ʧʨʝʚʨʘʱʝʥʠʶ ʚ ʵʬʬʝʢʪʦʨʥʳʝ ʢʣʝʪʢʠ [27, 

28, 44, 130].  

2.2.1. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ: 

1. ʄʝʥʴʰʘʷ ʜʦʟʘ ʘʥʪʠʛʝʥʘ, ʧʨʦʚʦʮʠʨʫʶʱʘʷ ʝʛʦ ʨʘʟʚʠʪʠʝ. 

2. ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ. 

3. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʨʘʟʚʠʪʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ (ʨʠʩʫʥʦʢ 4) 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 

4. ʉʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʘ ʩʠʥʪʝʟʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ IgM ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʳʩʪʨʳʡ ʧʝʨʝʭʦʜ ʥʘ ʩʠʥʪʝʟ ʙʦʣʝʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ IgG ʠ IgA. ʇʨʠ 

ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʠ ʘʬʬʠʥʦʩʪʴ ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʘʥʪʠʪʝʣ. 

5. ʋʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʤʦʣʝʢʫʣ ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ 

II ʢʣʘʩʩʘ (ɻʂɻʉ II ʢʣʘʩʩʘ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʚʦʚʣʝʯʝʥʠʶ ʠʭ ʚ ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʚ 

ʚʠʜʝ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ [1, 42, 44, 112, 130]. 
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ʈʠʩʫʥʦʢ 4. 

ɼʠʥʘʤʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʪʠʪʝʣ (ɸ. ɸ. ɺʦʨʦʙʴʝʚ ʠ ʜʨ., 2003) 

 

 

      ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʪʠʪʝʣ ʧʨʠ ʧʝʨʚʠʯʥʦʤ 

(ɸ) ʠ ʚʪʦʨʠʯʥʦʤ (ɹ) ʚʚʝʜʝʥʠʠ ʘʥʪʠʛʝʥʘ, ʬʘʟʳ: ʘ ï ʣʘʪʝʥʪʥʘʷ (çʣʘʛè-ʬʘʟʘ); ʙ - 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ (çʣʦʛè-ʬʘʟʘ); ʚ ï ʧʣʘʪʦ; ʛ ï ʬʘʟʘ ʩʥʠʞʝʥʠʷ.  

ɺ ʣʘʪʝʥʪʥʫʶ ʠʣʠ çʣʘʛè-ʬʘʟʫ (ʘ) ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʟʘʭʚʘʪ ʘʥʪʠʛʝʥʘ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʤʠ ʢʣʝʪʢʘʤʠ (ɸʇʂ), ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

(ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʩ ʤʦʣʝʢʫʣʘʤʠ ɻʂɻʉ II ʢʣʘʩʩʘ) ʊ-ʣʠʤʬʦʮʠʪʘʤ (ʊh2 ʊ-

ʣʠʤʬʦʮʠʪʘʤ), ʢʦʪʦʨʳʝ ʠʥʜʫʮʠʨʫʶʪ ɺ-ʣʠʤʬʦʮʠʪʳ ʢ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʚ ʘʥʪʠʪʝʣʦʩʝʢʨʝʪʠʨʫʶʱʠʝ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ. 

ɺ ʬʘʟʫ ʨʦʩʪʘ çʣʦʛè-ʬʘʟʫ, ʙ)  ʧʨʦʠʩʭʦʜʠʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʊ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢ ʜʘʥʥʦʤʫ ʘʥʪʠʛʝʥʫ ʘʥʪʠʪʝʣʘ, ʠ ʩʘʤ ʩʠʥʪʝʟ ʵʪʠʭ 

ʘʥʪʠʪʝʣ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ.  

ɺ ʬʘʟʫ ʧʣʘʪʦ (ʚ) ï ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. 

ɺ ʬʘʟʫ ʩʥʠʞʝʥʠʷ (ʛ) ï ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ, ʧʨʠʯʝʤ ʩʥʘʯʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ, ʘ ʟʘʪʝʤ ʤʝʜʣʝʥʥʦ. ɼʣʠʪʝʣʴʥʦʩʪʴ 
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ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʠʥʪʝʟʘ ʘʥʪʠʪʝʣ ʠ ʠʭ 

ʧʦʣʫʨʘʩʧʘʜʘ.  

ʂʦʛʜʘ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʟʘʱʠʪʘ 

ʦʨʛʘʥʠʟʤʘ ʧʘʜʘʝʪ, ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ 

ʚʦʟʙʫʜʠʪʝʣʷ. ʇʦʵʪʦʤʫ ʚ ʧʨʘʢʪʠʢʝ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʚʫʢʨʘʪʥʘʷ ʧʝʨʚʠʯʥʘʷ ʚʘʢʮʠʥʘʮʠʷ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʨʝʚʘʢʮʠʥʘʮʠʝʡ 

[1, 13, 19, 49, 112].  

ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʧʨʝʦʙʣʘʜʘʝʪ ʩʠʥʪʝʟ IgM, ʧʨʠ ʚʪʦʨʠʯʥʦʤ - 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʥʘ ʩʠʥʪʝʟ ʙʦʣʝʝ ʟʨʝʣʳʭ ʠʟʦʪʠʧʦʚ ʠ 

ʧʨʦʜʫʮʠʨʫʶʪ ʘʥʪʠʪʝʣʘ IgG, IgA ʠʣʠ IgE. ɺʪʦʨʠʯʥʳʡ ʦʪʚʝʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ 

ʢʦʨʦʪʢʦʡ ʣʘʪʝʥʪʥʦʡ ʬʘʟʦʡ ʠ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʬʘʟʘʤʠ ʧʣʘʪʦ ʠ ʩʥʠʞʝʥʠʷ. 

ʋʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʧʨʠ ʚʪʦʨʠʯʥʦʤ ʦʪʚʝʪʝ ʚ 5-10 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʝʨʚʠʯʥʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʘʬʬʠʥʥʦʩʪʴ ʘʥʪʠʪʝʣ, ʧʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ 

ʚʦʟʨʘʩʪʘʥʠʷ ʘʬʬʠʥʥʦʩʪʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʜʦʟʝ ʘʥʪʠʛʝʥʘ [25, 27, 44, 77]. 

ʇʨʠ ʚʘʢʮʠʥʘʮʠʠ ʨʘʟʚʠʪʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʠ ʧʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʘʢʪʘ ʩ 

ʚʦʟʙʫʜʠʪʝʣʝʤ, ʨʠʩʫʥʦʢ 5 [1, 29, 49, 112]. 
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ʈʠʩʫʥʦʢ 5. 

ʇʦʵʪʘʧʥʘʷ ʩʭʝʤʘ ʨʘʟʚʠʪʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Cellular and Molecular 

Immunology, Abul K. Abbas et al., 2017) ʩ ʤʦʤʝʥʪʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʘʥʪʠʛʝʥʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 

ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ) ʜʦ ʘʧʦʧʪʦʟʘ ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʝʪʦʢ ʧʘʤʷʪʠ [49]. 

 
 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ: 

1. ɺʘʢʮʠʥʥʳʝ ʘʥʪʠʛʝʥʳ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʱʠʤʠ ʢʣʝʪʢʘʤʠ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʩʱʝʧʣʝʥʠʶ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʪʜʝʣʴʥʳʝ ʵʧʠʪʦʧʳ ʘʥʪʠʛʝʥʘ, ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʣʝʢʫʣʘʤʠ ɻʂɻʉ I ʠ/ʠʣʠ II ʢʣʘʩʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɸʇʂ.  

2. ʂʦʤʧʣʝʢʩ ʘʥʪʠʛʝʥ-ʤʦʣʝʢʫʣʘ ɻʂɻʉ I ʠ/ʠʣʠ II ʢʣʘʩʩʘ ʨʘʩʧʦʟʥʘʝʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʘʤʠ. 

3. ʇʦʩʣʝ ʢʦʥʪʘʢʪʘ ʩʦ çʩʚʦʠʤè ʘʥʪʠʛʝʥʦʤ ʊ-ʣʠʤʬʦʮʠʪʳ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ, 

ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ: ʧʦʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʥʳʝ (ʊ-

ʭʝʣʧʝʨʳ: Th1, Th2), ʵʬʬʝʢʪʦʨʥʳʝ (ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ) ʠ ʊ-ʢʣʝʪʢʠ ʧʘʤʷʪʠ. 

4. ɺ-ʣʠʤʬʦʮʠʪʳ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ, ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ 

ʘʥʪʠʪʝʣʦʩʝʢʨʝʪʠʨʫʶʱʠʝ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʠ ɺ-ʢʣʝʪʢʠ ʧʘʤʷʪʠ. 
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5. ʇʦ ʦʢʦʥʯʘʥʠʶ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʦʠʩʭʦʜʠʪ ʘʧʦʧʪʦʟ 

ʵʬʬʝʢʪʦʨʥʳʭ ʊ- ʠ ɺ-ʢʣʝʪʦʢ [1, 42, 49, 61, 70, 112]. 

ʇʨʠ ʵʪʦʤ ʝʩʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʪʦʨʠʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ: 

- ʩʣʘʙʦ-ʠʤʤʫʥʦʛʝʥʥʳʡ ʘʥʪʠʛʝʥ; 

- ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʦʨʥʳʭ ʘʥʪʠʪʝʣ; 

- ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ ʦʪʚʝʯʘʪʴ ʥʘ ʘʥʪʠʛʝʥʥʳʡ ʨʘʟʜʨʘʞʠʪʝʣʴ 

(ʨʘʟʣʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ); 

- ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ [14, 19, 170]. 

2.2.2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʘʢʮʠʥ. 

ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʘʢʮʠʥʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ, 

ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʯʘʩʪʴ ʠʟ ʥʠʭ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʰʠʨʦʢʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʦʩʪʘʣʴʥʳʝ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʥʘ ʵʪʘʧʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʥʝ 

ʚʦʰʝʜʰʠʭ ʚ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ: 

- ʞʠʚʳʝ ʚʘʢʮʠʥʳ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʠʟ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 

- ʢʣʘʩʩʠʯʝʩʢʠʝ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪ ʠʟ ʧʦʣʝʚʳʭ (ʢʘʢ 

ʧʨʘʚʠʣʦ) ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 

- ʘʥʘʪʦʢʩʠʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʪʦʢʩʠʥʳ (ʵʢʟʦ- ʠ/ʠʣʠ 

ʵʥʜʦʪʦʢʩʠʥʳ), ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʘʥʪʠʪʦʢʩʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ; 

 - ʛʝʪʝʨʦʣʦʛʠʯʥʳʝ ʞʠʚʳʝ ʚʘʢʮʠʥʳ, ʛʦʪʦʚʷʪ ʠʟ ʛʝʪʝʨʦʣʦʛʠʯʥʳʭ ʧʘʪʦʛʝʥʥʳʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʝʨʝʢʨʝʩʪʥʦ-ʨʝʘʛʠʨʫʶʱʠʝ ʩ ʧʦʩʣʝʜʥʠʤʠ 

ʘʥʪʠʛʝʥʳ. ʊ.ʝ. ʜʣʷ ʠʤʤʫʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʚʠʨʫʩʳ ʠʣʠ 

ʙʘʢʪʝʨʠʠ. ʊʘʢ ʧʝʨʚʘʷ ʚʘʢʮʠʥʘʮʠʷ, ʧʨʦʚʝʜʝʥʥʘʷ ɼʞʝʥʥʝʨʦʤ, ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʪʝʨʦʣʦʛʠʯʥʦʛʦ ʚʠʨʫʩʘ ʢʦʨʦʚʴʝʡ ʦʩʧʳ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʥʘʪʫʨʘʣʴʥʦʡ ʦʩʧʳ ʯʝʣʦʚʝʢʘ;  

- ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʝ ʚʘʢʮʠʥʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʞʠʚʳʝ ʠ ʩʫʙʲʝʜʠʥʠʯʥʳʝ (ʥʘ 

ʦʩʥʦʚʝ ʙʝʣʢʦʚʳʭ ʘʥʪʠʛʝʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ) ʚʘʢʮʠʥʳ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠ ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ, ɼʅʂ-ʚʘʢʮʠʥʳ ʠ 



32 

 

ʚʘʢʮʠʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʜʝʣʝʮʠʠ ʛʝʥʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ. ʀʟ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʠ ʛʫʤʘʥʥʦʡ ʤʝʜʠʮʠʥʝ 

ʥʘʰʣʠ ʪʦʣʴʢʦ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʩʫʙʲʝʜʠʥʠʯʥʳʝ ʚʘʢʮʠʥʳ [25, 28, 32, 45, 60, 130].     

ɺ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʈʌ ʧʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ 

ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʞʠʚʳʝ ʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʘʥʘʪʦʢʩʠʥʳ [29, 32].  

2.2.2.1. ɾʠʚʳʝ ʚʘʢʮʠʥʳ. 

ɾʠʚʳʝ ʚʘʢʮʠʥʳ, ʛʦʪʦʚʷʪ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʩʣʘʙʣʝʥʥʳʭ ʠʣʠ 

ʧʨʠʨʦʜʥʳʭ ʩʣʘʙʦʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ 

ʦʙʣʘʜʘʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʠʤʤʫʥʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [1, 31].  

ɸʪʪʝʥʫʘʮʠʷ ʚʠʨʫʣʝʥʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ 

ʘʜʘʧʪʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʮʠʢʣʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʚ 

ʠʟʤʝʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʘʧʨʠʤʝʨ, ʚ ʦʨʛʘʥʠʟʤʝ ʥʝʝʩʪʝʩʪʚʝʥʥʳʭ ʭʦʟʷʝʚ ʠʣʠ 

ʛʝʪʝʨʦʚʠʜʦʚʦʡ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ). ʉʦʚʝʨʰʘʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʮʠʢʣʳ 

ʨʝʧʨʦʜʫʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʥʘʢʘʧʣʠʚʘʶʪ ʤʫʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʣʠʷʶʱʠʝ ʥʘ 

ʚʠʨʫʣʝʥʪʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʧʘʩʩʠʨʦʚʘʥʥʠʝ ʠʜʝʪ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʭʦʟʷʠʥʘ, ʪʦ ʢʘʢ ʧʨʘʚʠʣʦ, ʩʝʣʝʢʮʠʦʥʠʨʫʶʪʩʷ ʠ ʙʳʩʪʨʝʝ ʨʘʟʤʥʦʞʘʶʪʩʷ ʤʫʪʘʥʪʳ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ, ʘ ʚ ʠʟʤʝʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʫʯʰʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʢʣʦʥʳ ʩ ʤʫʪʘʮʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʤ ʣʫʯʰʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ. ʊʘʢʠʝ ʤʫʪʘʥʪʳ ʯʘʩʪʦ ʪʝʨʷʶʪ ʩʚʦʶ ʧʘʪʦʛʝʥʥʦʩʪʴ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʭʦʟʷʠʥʘ ʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʜʠʜʘʪʦʚ ʚ ʚʘʢʮʠʥʥʳʝ ʰʪʘʤʤʳ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʘʪʪʝʥʫʠʨʦʚʘʥʠʷ ʣʶʙʦʛʦ ʰʪʘʤʤʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦʙʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʝʛʦ ʚʠʨʫʣʝʥʪʥʦʩʪʠ (ʚʧʣʦʪʴ ʜʦ 

ʧʦʣʥʦʡ ʧʦʪʝʨʠ), ʩʦʭʨʘʥʷʣʠʩʴ ʝʛʦ ʘʥʪʠʛʝʥʥʳʝ ʠ ʠʤʤʫʥʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ [19, 32].  

ʇʦʩʢʦʣʴʢʫ ʘʪʪʝʥʠʫʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ ʚ ʠʟʤʝʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʮʝʩʩ ʚʦ 

ʤʥʦʛʦʤ ʵʤʧʠʨʠʯʝʩʢʠʡ, ʚʝʩʴʤʘ ʪʨʫʜʦ- ʠ ʚʨʝʤʷ-ʟʘʪʨʘʪʥʳʡ, ʘ ʨʝʟʫʣʴʪʘʪ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʦʝ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʚʘʢʮʠʥ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʝʥʦʤʘ 

ʚʦʟʙʫʜʠʪʝʣʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [39].  
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ʈʘʟʤʥʦʞʘʷʩʴ ʚ ʤʝʩʪʝ ʠʥʲʝʢʮʠʠ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠ ʚ ʨʝʛʠʦʥʘʨʥʳʭ 

ʣʠʤʬʦʫʟʣʘʭ, ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʚʳʟʳʚʘʶʪ ʚʘʢʮʠʥʥʫʶ ʠʥʬʝʢʮʠʶ, ʧʦ ʩʫʪʠ 

ʠʤʠʪʠʨʫʶʱʫʶ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʦʯʝʥʴ ʩʣʘʙʦʚʳʨʘʞʝʥʥʦʡ 

ʬʦʨʤʝ, ʙʝʟ ʨʘʟʚʠʪʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘ ʵʪʦʤ ʙʘʟʠʨʫʝʪʩʷ 

ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʞʠʚʳʭ ʚʘʢʮʠʥ ï ʦʥʠ ʚʳʟʳʚʘʶʪ ʩʪʦʡʢʠʡ ʠ ʜʣʠʪʝʣʴʥʳʡ 

ʠʤʤʫʥʠʪʝʪ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ ʦʜʥʦʢʨʘʪʥʘʷ 

ʚʘʢʮʠʥʘʮʠʷ [29, 44]. 

ʆʜʥʘʢʦ, ʞʠʚʳʝ ʚʘʢʮʠʥʳ ʠʤʝʶʪ ʠ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʤʥʦʛʠʭ ʠʥʬʝʢʮʠʷʭ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʚʝʨʩʠʠ ʘʪʪʝʥʫʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ ʢ 

ʜʠʢʦʤʫ ʚʠʨʫʣʝʥʪʥʦʤʫ ʪʠʧʫ. ʊʘʢʦʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʘʩʩʠʨʦʚʘʥʠʠ 

ʰʪʘʤʤʘ ʯʝʨʝʟ ʦʨʛʘʥʠʟʤʳ ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʦʛʦ ʭʦʟʷʠʥʘ. ɼʨʫʛʠʤ ʦʧʘʩʥʳʤ 

ʬʝʥʦʤʝʥʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʦʥʪʘʥʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ ʚʘʢʮʠʥʥʳʭ ʠ 

ʧʦʣʝʚʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʝ ʤʫʪʘʥʪʳ [13, 32].  

ʉʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʞʠʚʳʭ ʚʘʢʮʠʥ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʚʩʧʳʰʢʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ 

ʜʣʷ ʪʘʢʠʭ ʚʠʨʫʩʦʚ ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʠ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ ʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ ʂʈʉ. ʀʤʝʶʪʩʷ ʜʦʢʘʟʘʥʥʳʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʫʢʘʟʘʥʥʳʝ ʚʘʢʮʠʥʥʳʝ 

ʰʪʘʤʤʳ ʧʨʝʦʜʦʣʝʚʘʣʠ ʧʣʘʮʝʥʪʘʨʥʳʡ ʙʘʨʴʝʨ, ʚʳʟʳʚʘʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ 

ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʪʝʣʷʪ [29, 45, 66].  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʜʣʷ ʚʩʝʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʫʜʘʝʪʩʷ ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ 

ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʠʤʤʫʥʦʛʝʥʥʳʝ ʰʪʘʤʤʳ [13, 29, 45]. 

ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ, ʥʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʠʤʳʭ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʞʠʚʳʤ 

ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʤ ʚʘʢʮʠʥʘʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ 

ʚʦʟʙʫʜʠʪʝʣʝʡ. ʄʘʨʢʝʨ ï ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʠʤʤʫʥʦʛʝʥʥʳʡ ʙʝʣʦʢ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʚ ʛʝʥʦʤʝ ʧʦʣʝʚʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʚ ʛʝʥʦʤʝ ʤʘʨʢʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ ʦʪʩʫʪʩʪʚʫʝʪ ʣʝʛʢʦ ʚʳʷʚʣʷʝʤʳʡ ʛʝʥ, 

ʧʨʠʩʫʱʠʡ ʧʦʣʝʚʳʤ ʠʟʦʣʷʪʘʤ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʷ ʤʘʨʢʝʨʘ ï ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʳʝ ʠ ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʳʝ ʘʥʪʠʪʝʣʘ, ʪʘʢʞʝ 
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ʤʘʨʢʝʨ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤʤʘ ʩʨʝʜʠ ʥʝ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ [1].  

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʚʘʢʮʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ 

ʞʠʚʘʷ ʤʘʨʢʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ. ʋ ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤʤʘ 

ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʬʨʘʛʤʝʥʪ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʠʡ ʛʣʠʢʦʧʨʦʪʝʠʥ 

gE, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫ ʧʦʣʝʚʳʭ ʰʪʘʤʤʦʚ. ɽʩʣʠ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʷʪ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʠʣʠ ʘʥʪʠʪʝʣʘ ʢ ʜʨʫʛʦʤʫ 

ʛʣʠʢʦʧʨʦʪʝʠʥʫ gB ʚ ʀʌɸ, ʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʘʥʪʠʪʝʣʘ ʢ ʛʣʠʢʦʧʨʦʪʝʠʥʫ gE, 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʢ ʚʠʨʫʩʫ ʚʳʟʚʘʥ ʠʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʝʤ ʚʘʢʮʠʥʳ, ʘ ʥʝ 

ʮʠʨʢʫʣʷʮʠʝʡ ʧʦʣʝʚʳʭ ʰʪʘʤʤʦʚ. 

ʅʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʧʦʩʪʨʦʝʥʘ ʩʪʨʘʪʝʛʠʷ DIVA 

(Differentiating Infected from Vaccinated Animals), ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʤʝʶʱʠʭ ʣʝʛʢʦ ʚʳʷʚʣʷʝʤʳʡ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʤʘʨʢʝʨ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʢ 

ʧʦʣʝʚʳʤ ʠʟʦʣʷʪʘʤ, ʢʦʪʦʨʳʭ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʙʨʘʢʦʚʳʚʘʶʪ [1, 29, 32].    

2.2.2.2. ʀʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ. 

ɼʨʫʛʠʤ ʠ, ʧʦʞʘʣʫʡ, ʩʘʤʳʤ ʤʘʩʩʦʚʳʤ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʨʠʤʝʥʷʝʤʳʤ ʪʠʧʦʤ 

ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʶʪʩʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ. ɻʦʪʦʚʷʪ ʜʘʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʠʥʘʢʪʠʚʘʮʠʠ. ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʢʣʶʯʝʚʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1. ʂʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʘʥʪʠʛʝʥʘ ʚ ʧʨʠʚʠʚʥʦʡ ʜʦʟʝ. ʇʦʩʢʦʣʴʢʫ ʚʘʢʮʠʥʥʳʡ 

ʰʪʘʤʤ ʚ ʩʦʩʪʘʚʝ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʣʠʰʝʥ ʚʦʟʤʦʞʥʦʩʪʠ ʢ 

ʨʘʟʤʥʦʞʝʥʠʶ, ʪʦ ʚʚʦʜʠʤʦʝ ʧʨʠ ʠʥʲʝʢʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʛʝʥʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [13, 19, 25].  

2. ʇʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʝ ʫʩʣʦʚʠʷ ʠ ʨʝʞʠʤʳ ʠʥʘʢʪʠʚʘʮʠʠ. ʇʨʦʮʝʩʩ 

ʠʥʘʢʪʠʚʘʮʠʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ ʧʦʪʝʨʶ ʚʦʟʙʫʜʠʪʝʣʝʤ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʝʧʣʠʢʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʱʘʜʷʱʝ 
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ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʥʝʛʦ, ʩʦʭʨʘʥʷʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʥʬʦʨʤʘʮʠʶ ʝʛʦ ʙʝʣʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ 

ʠʥʘʢʪʠʚʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʛʘʤʤʘ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ, 

ʧʨʦʛʨʝʚʘʥʠʝ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ), ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ï ʜʦʙʘʚʣʝʥʠʝ ʢ ʥʘʢʦʧʣʝʥʥʦʤʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʫ ʭʠʤʠʯʝʩʢʠʭ ʠʥʘʢʪʠʚʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ [29].  

ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʠʧʘʤʠ ʠʥʘʢʪʠʚʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʷʚʣʷʶʪʩʷ: 

ʨʝʪʠʢʫʣʠʨʫʶʱʠʝ (ʘʣʴʜʝʛʠʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʦʨʤʘʣʴʜʝʛʠʜ) ʠ ʘʣʢʠʣʠʨʫʶʱʠʝ 

(ʙʝʪʘʧʨʦʧʠʦʣʘʢʪʦʥ, ʵʪʠʣʝʥʠʤʠʥ ʠ ʜʨʫʛʠʝ ʘʟʠʨʠʜʠʥʳ).  

ʌʦʨʤʘʣʴʜʝʛʠʜ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʥʫʢʣʝʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʠ ʙʝʣʢʘʤʠ, ʚ 

ʦʩʥʦʚʥʦʤ ʨʝʘʛʠʨʫʝʪ ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʢ 

ʘʤʠʥʦʛʨʫʧʧʘʤ ʧʫʨʠʥʦʚ ʠ ʧʠʨʠʤʠʜʠʥʦʚ ʫʥʠʯʪʦʞʘʝʪ ʤʘʪʨʠʯʥʫʶ ʠ ʠʥʬʝʢʮʠʦʥʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ. 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʙʝʪʘʧʨʦʧʠʦʣʘʢʪʦʥʘ ʠ ʵʪʠʣʝʥʠʤʠʥʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʥʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥʘʢʪʠʚʘʮʠʠ, ʩʘʤʠ ʣʝʛʢʦ ʧʦʜʜʘʶʪʩʷ ʧʦʣʥʦʤʫ ʛʠʜʨʦʣʠʟʫ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ [1, 25, 32].  

3. ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʧʣʠʢʘʮʠʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʚʳʟʚʘʪʴ ʚʘʢʮʠʥʥʫʶ ʠʥʬʝʢʮʠʶ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ 

ʚʘʢʮʠʥʳ ʩʧʝʮʠʘʣʴʥʳʭ çʧʦʤʦʛʘʶʱʠʭè ʚʝʱʝʩʪʚ ï ʘʜʲʶʚʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʪʴ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʧʨʦʚʦʮʠʨʫʝʤʳʡ ʚʚʝʜʝʥʠʝʤ ʘʥʪʠʛʝʥʘ [45, 

90, 104, 121].  

2.2.3. ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʘʜʲʶʚʘʥʪʦʚ. 

ɺʧʝʨʚʳʝ ʘʜʲʶʚʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʥʘʨʫʞʠʣ ɻʣʝʥʠ ʩ 

ʩʦʘʚʪʦʨʘʤʠ ʧʨʠ ʦʯʠʩʪʢʝ ʜʠʬʪʝʨʠʡʥʦʛʦ ʪʦʢʩʠʥʘ ʧʫʪʝʤ ʝʛʦ ʦʩʘʞʜʝʥʠʷ 

ʘʣʶʤʠʥʠʝʚʳʤʠ ʢʚʘʩʮʘʤʠ. ɻʣʝʥʠ ʦʪʤʝʪʠʣ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʪʦʢʩʠʥʘ ʩ 

ʢʚʘʩʮʘʤʠ ʚʳʟʳʚʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʯʝʤ 

ʜʠʬʪʝʨʠʡʥʳʡ ʪʦʢʩʠʥ ʚ ʯʠʩʪʦʤ ʚʠʜʝ [31, 87].  
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ ʩ ʘʥʪʠʛʝʥʘʤʠ ʧʨʦʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ 

ʩʦʨʙʠʨʦʚʘʥʥʳʭ (ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʭ) ʚʘʢʮʠʥ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʠʜʨʦʦʢʠʩʠ 

ʘʣʶʤʠʥʠʷ ʩ ʙʝʣʢʦʚʳʤʠ ʘʥʪʠʛʝʥʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʘʟʥʠʮʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʟʘʨʷʜʦʚ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʭʦʨʦʰʫʶ ʘʜʩʦʨʙʮʠʶ [13, 31].  

ɻʠʜʨʦʦʢʠʩʴ ʘʣʶʤʠʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʤ ʩʝʙʷ ʘʜʲʶʚʘʥʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʘʟʚʠʪʠʝ ʜʦʚʦʣʴʥʦ 

ʚʳʨʘʞʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʫʤʦʨʘʣʴʥʦʛʦ) ʦʪʚʝʪʘ ʧʨʠ 

ʧʨʠʝʤʣʝʤʦʤ ʫʨʦʚʥʝ ʙʝʟʚʨʝʜʥʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʚʘʢʮʠʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɼʘʥʥʳʡ 

ʘʜʲʶʚʘʥʪ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʨʘʟʨʝʰʝʥʥʳʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʘʢʮʠʥ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ ʉʐɸ. ʍʦʪʷ ʧʦʣʥʦʩʪʴʶ ʧʦʙʦʯʥʳʝ 

ʵʬʬʝʢʪʳ ʧʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʥʝ ʠʩʢʣʶʯʝʥʳ, ʪʘʢ ʨʘʟʚʠʪʠʝ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʡ 

ʦʩʪʝʦʩʘʨʢʦʤʳ ʫ ʢʦʰʝʢ ʩʚʷʟʳʚʘʶʪ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʣʝʡ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ 

[56, 78].   

ɸʜʲʶʚʘʥʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ ʩʣʝʜʫʶʱʠʝ: ʩʦʟʜʘʥʠʝ 

ʵʬʬʝʢʪʘ ʜʝʧʦ ʘʥʪʠʛʝʥʘ ʥʘ ʤʝʩʪʝ ʠʥʲʝʢʮʠʠ ʧʨʝʧʘʨʘʪʘ; ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʥʪʘʢʪʘ 

ʤʝʞʜʫ ʘʥʪʠʛʝʥʦʤ ʠ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʤʠ ʢʣʝʪʢʘʤʠ (ʝʩʣʠ ʘʥʪʠʛʝʥ ʭʦʨʦʰʦ 

ʘʜʩʦʨʙʠʨʫʝʪʩʷ); ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʠ ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ; ʧʨʦʷʚʣʝʥʠʝ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʥʘ ʩʠʥʪʝʟ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʮʠʪʦʢʠʥʦʚ [31, 73, 78].  

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ ʢʘʢ ʘʜʲʶʚʘʥʪʘ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʞʝʥʥʘʷ ʠʥʜʫʢʮʠʷ ʢʣʝʪʦʯʥʦʛʦ (ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ) 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [1, 31].  

ʏʘʩʪʦ ʛʠʜʨʦʦʢʠʩʴ ʘʣʶʤʠʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤ ʘʜʲʶʚʘʥʪʦʤ ï 

ʩʘʧʦʥʠʥʦʤ. ʉʘʧʦʥʠʥ ʧʦʣʫʯʘʶʪ ʠʟ ʢʦʨʳ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʜʝʨʝʚʘ Quillaja 

saponaria, ʧʫʪʝʤ ʵʢʩʪʨʘʢʮʠʠ ʩʪʝʨʦʠʜʥʳʭ ʠ ʪʨʠʪʝʨʧʝʥʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʠ. ʗʚʣʷʷʩʴ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʦʤ, 

ʨʘʩʪʚʦʨʝʥʥʳʡ ʩʘʧʦʥʠʥ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʨʤʠʨʫʝʪ ʤʠʮʝʣʣʳ, 

ʢʦʪʦʨʳʝ ʚʩʪʫʧʘʶʪ ʚ ʛʠʜʨʦʬʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʙʝʣʢʘʤʠ 
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ʘʥʪʠʛʝʥʦʚ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʢʦʤʧʣʝʢʩʳ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʠʤʤʫʥʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʯʠʩʪʳʤè ʘʥʪʠʛʝʥʦʤ [56, 73, 90]. 

ɺʪʦʨʳʤ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ʪʠʧʦʤ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʥʘ ʨʷʜʫ ʩ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʤʠ ʥʘ ʛʠʜʨʦʦʢʠʩʠ 

ʘʣʶʤʠʥʠʷ ʷʚʣʷʶʪʩʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʝ (ʤʘʩʣʷʥʳʝ) ʚʘʢʮʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ [31, 121].   

ʕʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ (ʵʤʫʣʴʩʠʷ) ï ʵʪʦ ʜʠʩʧʝʨʩʠʷ ʦʜʥʦʡ ʞʠʜʢʦʩʪʠ 

(ʨʘʩʩʝʷʥʥʘʷ ʬʘʟʘ) ʚ ʜʨʫʛʦʡ ʞʠʜʢʦʩʪʠ (ʥʝʧʨʝʨʳʚʥʘʷ ʬʘʟʘ) ʙʝʟ ʠʭ ʩʤʝʰʠʚʘʥʠʷ. ʇʦ 

ʩʫʪʠ ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʞʠʜʢʦʩʪʝʡ ʚʦʜʥʦʡ (ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ ʘʥʪʠʛʝʥ) ʠ ʤʘʩʣʷʥʦʡ. ɺʝʱʝʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʜʥʦʡ ʬʘʟʳ ʚʥʫʪʨʠ ʜʨʫʛʦʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʜʘʝʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʤʫʣʴʩʠʠ ʷʚʣʷʝʪʩʷ ʩʫʨʬʘʢʪʘʥʪ (ʵʤʫʣʴʛʘʪʦʨ). ʆʥ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ 

ʠʤʝʝʪ ʜʚʝ ʛʨʫʧʧʳ ʛʠʜʨʦʬʠʣʴʥʫʶ ʠ ʛʠʜʨʦʬʦʙʥʫʶ (ʣʠʧʦʬʠʣʴʥʫʶ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʦʜʥʦʡ ʠ ʤʘʩʣʷʥʦʡ ʬʘʟʘʤʠ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʛʠʜʨʦʬʠʣʴʥʦʡ ʠ ʣʠʧʦʬʠʣʴʥʦʡ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʝʪ ʛʠʜʨʦʬʠʣʴʥʦ-ʣʠʧʦʬʠʣʴʥʳʡ 

ʙʘʣʘʥʩ (HLB) ʩʫʨʬʘʢʪʘʥʪʘ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʠʧ ʧʦʣʫʯʘʝʤʦʡ 

ʵʤʫʣʴʩʠʠ [1, 104].  

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ HLB ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʣʠʧʦʬʠʣʴʥʳʭ ʩʫʨʬʘʢʪʘʥʪʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʠʤ ʩʨʦʜʩʪʚʦʤ ʩ ʤʘʩʣʷʥʦʡ ʬʘʟʦʡ. ʊʘʢʠʝ ʵʤʫʣʴʛʘʪʦʨʳ (ʤʘʥʥʠʜ 

ʤʦʥʦʦʣʝʘʪʘ, ʉʧʘʥ-85) ʬʦʨʤʠʨʫʶʪ ʵʤʫʣʴʩʠʠ ʪʠʧʘ ʚʦʜʘ ʚ ʤʘʩʣʝ, ʢʦʛʜʘ ʚʦʜʥʘʷ ʬʘʟʘ 

(ʩʦʜʝʨʞʘʱʘʷ ʘʥʪʠʛʝʥ) ʜʠʩʧʝʨʛʠʨʦʚʘʥʘ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʤʘʩʣʷʥʦʡ ʬʘʟʝ. 

ɻʠʜʨʦʬʠʣʴʥʳʝ ʵʤʫʣʴʛʘʪʦʨʳ (ʊʚʠʥ-80, ʊʚʠʥ-85) ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʩʨʦʜʩʪʚʦʤ ʩ 

ʚʦʜʥʦʡ ʬʘʟʦʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʵʤʫʣʴʩʠʡ ʪʠʧʘ ʤʘʩʣʦ ʚ ʚʦʜʝ ï ʚ 

ʥʝʧʨʝʨʳʚʥʦʡ ʚʦʜʥʦʡ ʬʘʟʝ ʜʠʩʧʝʨʛʠʨʦʚʘʥʦ ʤʘʩʣʦ. ʉʫʨʬʘʢʪʘʥʪʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʫʨʦʚʥʝʤ HLB ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ ʩʨʦʜʩʪʚʦ ʩ ʚʦʜʥʦʡ ʠ 

ʤʘʩʣʷʥʦʡ ʬʘʟʘʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʣʦʞʥʳʭ 

ʵʤʫʣʴʩʠʡ ʪʠʧʘ ʚʦʜʘ ʚ ʤʘʩʣʝ ʚ ʚʦʜʝ, ʢʦʛʜʘ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʚʦʜʥʦʡ ʬʘʟʝ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʘ ʤʘʩʣʷʥʘʷ ʬʘʟʘ, ʩʦʜʝʨʞʘʱʘʷ ʚʪʦʨʠʯʥʫʶ ʚʦʜʥʫʶ ʬʘʟʫ [1, 121]. 

ʕʤʫʣʴʛʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ ʪʠʧʘ ʚʦʜʘ ʚ ʤʘʩʣʝ ʧʨʦʷʚʣʷʶʪ ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ 

ʜʝʧʦ ʥʘ ʤʝʩʪʝ ʚʚʝʜʝʥʠʷ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʜʣʠʪʝʣʴʥʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʘʥʪʠʛʝʥʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʠʟʘʮʠʶ ʢʦʥʪʘʢʪʘ ʘʥʪʠʛʝʥʘ ʩ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʤʠ 
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ʢʣʝʪʢʘʤʠ. ɺ ʮʝʣʦʤ, ʵʤʫʣʴʩʠʠ ʪʘʢʦʛʦ ʪʠʧʘ ʭʦʨʦʰʦ ʠʥʜʫʮʠʨʫʶʪ ʨʘʟʚʠʪʠʝ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚʳʟʳʚʘʷ ʥʘʧʨʷʞʝʥʥʳʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ 

ʠʤʤʫʥʠʪʝʪ. ʂʘʢ ʧʨʘʚʠʣʦ ʵʤʫʣʴʩʠʠ ʪʠʧʘ ʚʦʜʘ ʚ ʤʘʩʣʝ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ 

ʚʷʟʢʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ [31, 56].  

ɼʣʷ ʵʤʫʣʴʩʠʡ ʪʠʧʘ ʤʘʩʣʦ ʚ ʚʦʜʝ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʘʥʪʠʛʝʥʘ; ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʛʦ ʧʨʝʟʝʥʪʘʮʠʠ, ʦʧʪʠʤʠʟʠʨʫʷ ʢʦʥʪʘʢʪ ʤʝʞʜʫ 

ʘʥʪʠʛʝʥʦʤ ʠ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʤʠ ʢʣʝʪʢʘʤʠ; ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʚʳʟʳʚʘʷ ʩʠʣʴʥʳʡ, ʥʦ ʤʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʵʤʫʣʴʩʠʷʤʠ ʪʠʧʘ ʚʦʜʘ ʚ ʤʘʩʣʝ) ʠʤʤʫʥʠʪʝʪ.  

ʉʣʦʞʥʳʝ ʵʤʫʣʴʩʠʠ ʪʠʧʘ ʚʦʜʘ ʚ ʤʘʩʣʝ ʚ ʚʦʜʝ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ, 

ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʤʝʞʜʫ ʧʨʝʜʳʜʫʱʠʤʠ ʪʠʧʘʤʠ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʭ 

ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʘʷ ʧʨʦʮʝʜʫʨʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʪʨʝʙʫʶʱʘʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1Üʉ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʵʤʫʣʴʛʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʩʚʦʝʡ ʩʣʦʞʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʥʠ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, 

ʧʦʜʚʝʨʛʘʷʩʴ ʨʘʩʩʣʦʝʥʠʶ ʥʘ ʚʦʜʥʫʶ ʠ ʤʘʩʣʷʥʫʶ ʬʘʟʫ [1, 31, 45].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʣʷʥʳʭ ʘʜʲʶʚʘʥʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ, ʧʦʤʠʤʦ ʘʥʪʠʛʝʥʥʦʡ ʯʘʩʪʠ, ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ ʠ 

ʩʦʝʜʠʥʝʥʠʷ, ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʚʦʜʥʦʡ ʠʣʠ ʤʘʩʣʷʥʦʡ ʬʘʟʝ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʣʠʷʪʴ 

ʥʘ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [45]. 

ɺʧʝʨʚʳʝ ʚʣʠʷʥʠʝ ʤʘʩʣʷʥʳʭ ʘʜʲʶʪʘʥʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʦʧʠʩʘʣ ʌʨʝʡʥʜ ʚ 1937 ʛ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʤʠʥʝʨʘʣʴʥʦʝ ʤʘʩʣʦ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʮʝʣʳʭ ʢʣʝʪʦʢ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʝʚʘʥʠʝʤ ʧʨʠ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʧʦʣʥʦʛʦ ʘʜʲʶʚʘʥʪʘ 

ʌʨʝʡʥʜʘ (FCA) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʫʶ ʵʤʫʣʴʩʠʶ ʪʠʧʘ ʚʦʜʘ ʚ ʤʘʩʣʝ. 

ʅʝʧʦʣʥʳʡ ʘʜʲʶʚʘʥʪ ʌʨʝʡʥʜʘ (FIA) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʤʠʢʦʙʘʢʪʝʨʠʡ. ʂʦʤʧʦʥʝʥʪʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ 

ʠʥʜʫʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʧʦʵʪʦʤʫ ʚʘʢʮʠʥʳ, 

ʩʦʜʝʨʞʘʱʠʝ FCA, ʭʦʨʦʰʦ ʩʪʠʤʫʣʠʨʫʶʪ ʢʘʢ ʛʫʤʦʨʘʣʴʥʳʡ, ʪʘʢ ʠ ʢʣʝʪʦʯʥʳʡ 

ʠʤʤʫʥʠʪʝʪ [56, 121]. 
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ʇʦʣʥʳʡ ʘʜʲʶʚʘʥʪ ʌʨʝʡʥʜʘ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʘʜʲʶʚʘʥʪʦʚ, 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʆʜʥʘʢʦ ʟʘ ʪʘʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʜʫʢʮʠʠ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪ ʦʥ ʨʘʩʧʣʘʯʠʚʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʡ ʨʝʘʢʪʦʛʝʥʥʦʩʪʴʶ 

ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʢʮʠʥ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʝʚʦʟʤʦʞʥʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʚʘʢʮʠʥ ʢʘʢ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʜʣʷ 

ʞʠʚʦʪʥʳʭ. ɽʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ FCA ʷʚʣʷʶʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʦʛʜʘ, ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʛʠʧʝʨʠʤʤʫʥʥʳʭ ʩʳʚʦʨʦʪʦʢ ʞʠʚʦʪʥʳʭ [45, 56].  

ɺ ʮʝʣʦʤ, ʧʨʦʙʣʝʤʘ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ (ʠʤʤʫʥʦʛʝʥʥʦʩʪʴʶ) 

ʚʘʢʮʠʥʳ ʠ ʝʝ ʙʝʟʚʨʝʜʥʦʩʪʴʶ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʤʥʦʛʠʭ ʛʦʪʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʘʢʮʠʥ ï ʢʘʢ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʜʲʶʚʘʥʪʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʘʥʪʠʛʝʥʦʚ ʠʤʝʶʱʠʭ ʨʘʟʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʠʨʦʜʫ. ʊʘʢ ʮʝʣʴʥʦʢʣʝʪʦʯʥʳʝ, 

ʤʦʣʝʢʫʣʷʨʥʦ- ʠ ʵʧʠʪʦʧʥʦ-ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʘʥʪʠʛʝʥʳ, ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʧʦʤʠʤʦ ʙʝʣʢʦʚ ʣʠʧʦʩʘʭʘʨʠʜʳ (ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʝ ʙʘʢʪʝʨʠʠ), ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʟʳʚʘʶʪ ʥʘʧʨʷʞʝʥʥʳʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʦʜʥʘʢʦ, ʦʙʣʘʜʘʶʪ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʨʝʘʢʪʦʛʝʥʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʩʣʷʥʳʤʠ 

ʘʜʲʶʚʘʥʪʘʤʠ. ʀ ʥʘʦʙʦʨʦʪ, ʚʳʩʦʢʦʦʯʠʱʝʥʥʳʝ, ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʙʝʣʢʦʚʳʝ 

ʘʥʪʠʛʝʥʳ, ʥʝ ʧʨʦʷʚʣʷʶʪ ʨʝʘʢʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ, ʥʦ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʩʣʘʙʳʤʠ 

ʠʥʜʫʢʪʦʨʘʤʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [1, 56, 78]. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ 

ʥʘʰʣʠ ʵʤʫʣʴʩʠʠ ʪʠʧʘ ʚʦʜʘ ʚ ʤʘʩʣʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʥʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ: 

- ʚʦʟʤʦʞʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʩʪʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ (ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʨʘʥʫʣʝʤ ʠ ʘʙʩʮʝʩʩʦʚ);  

- ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʚʷʟʢʦʩʪʴ ʚʘʢʮʠʥʳ, ʯʪʦ ʩʦʟʜʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ 

ʚʚʝʜʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʙʦʣʝʟʥʝʥʥʳʝ ʦʱʫʱʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ; 

- ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʘʢʠʭ ʵʤʫʣʴʩʠʡ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤ (ʧʨʠ 

ʵʤʫʣʴʛʠʨʦʚʘʥʠʠ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ). 
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ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʳʭ ʤʘʩʣʷʥʳʭ ʘʜʲʶʚʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʴʢʦ ʤʠʥʝʨʘʣʴʥʳʝ 

ʤʘʩʣʘ, ʥʦ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʡ ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʩʣʘ (ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ), 

ʢʦʪʦʨʳʝ ʙʳ ʣʝʛʢʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ. ʆʜʥʘʢʦ, 

ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʠ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ 

[31, 32, 45, 56]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʨʷʜ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʜʲʶʚʘʥʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʢʦʤʙʠʥʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʥʝʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʝʣ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ 

ʚʳʩʦʢʫʶ ʘʜʲʶʚʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʨʝʘʢʪʦʛʝʥʥʦʩʪʴʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʘʜʲʶʚʘʥʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʪʦʣʴʢʦ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʝʣ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʣʠʩʴ ʚ ʘʩʧʝʢʪʝ ʩʥʠʞʝʥʠʷ 

ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʬʘʢʪʠʯʝʩʢʠʭ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʪʠʮʳ ʠ ʨʳʙ [1].   

ɼʨʫʛʠʝ ʘʜʲʶʚʘʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: 

- ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʳ ï ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʠʦʥʳ, ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʪʨʫʢʪʫʨʦʡ: ʧʦʣʠʦʢʩʠʜʦʥʠʡ (ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʘ 

ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʚʘʢʮʠʥʝ ʧʨʦʪʠʚ ʛʨʠʧʧʘ çɻʨʠʧʦʣè, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ), ʧʦʣʠ-4-ʚʠʥʠʣ-

ʧʠʨʠʜʠʥ [28, 42]; 

- ʢʘʨʙʦʤʝʨ ï ʩʦʧʦʣʠʤʝʨ ʧʦʣʠʘʢʨʠʣʦʚʳʡ ʢʠʩʣʦʪʳ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʘ ʚ ʚʘʢʮʠʥʘʭ ʜʣʷ ʩʚʠʥʝʡ, ʢʦʰʝʢ, ʩʦʙʘʢ [85, 86]; 

-  ʣʠʧʦʩʦʤʳ ï ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʣʠʧʠʜʥʳʝ ʤʝʤʙʨʘʥʳ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʦʚ, ʥʦ ʠ ʢʘʢ ʩʨʝʜʩʪʚʘ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʢʘʥʷʤ ʚ ʦʨʛʘʥʠʟʤʝ; 

- ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʠ ʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʥʘʣʦʛʠ, ʷʨʢʠʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʘʜʲʶʚʘʥʪʦʚ ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ ʤʠʢʦʙʘʢʪʝʨʠʡ (ʚʭʦʜʷʱʠʝ ʚ ʧʦʣʥʳʡ ʘʜʲʶʚʘʥʪ ʌʨʝʡʥʜʘ), ʚʳʜʝʣʝʥʥʦʝ ʠʟ 

ʥʠʭ ʚʝʱʝʩʪʚʦ - ʧʝʧʪʠʜʦʛʣʠʢʘʥ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʘʜʲʶʚʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʦʟʜʥʝʝ 

ʧʦʣʫʯʝʥʥʳʡ ʝʛʦ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ï ʤʫʨʘʣʜʠʧʝʧʪʠʜ; 
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- ʛʠʜʨʦʬʠʣʴʥʳʝ ʠ ʛʠʜʨʦʬʦʙʥʳʝ ʙʣʦʢ-ʧʦʣʠʤʝʨʳ ï ʥʝʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʝ ʙʣʦʢ-ʧʦʣʠʤʝʨʳ; 

- ʮʠʪʦʢʠʥʳ ï ʦʪʜʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ (ʀʌʅ-ɔ, ʀʃ-1, ʀʃ-2, ʀʃ-4, ʀʃ-12) ʤʦʛʫʪ 

ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʚʘʢʮʠʥ ʚ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʜʨʫʛʠʤʠ ʘʜʲʶʚʘʥʪʘʤʠ; 

- ʭʠʪʦʟʘʥ ï ʢʘʪʠʦʥʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʭʠʪʠʥʘ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, 

ʛʨʠʙʦʚ ʠ/ʠʣʠ ʜʨʦʞʞʝʡ; 

- ʤʠʢʨʦʢʘʧʩʫʣʳ ï ʛʦʪʦʚʷʪʩʷ ʠʟ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʤʝʨʦʚ: ʨʘʟʣʠʯʥʳʝ 

ʮʠʘʥʦʘʢʨʠʣʘʪʳ, ʧʦʣʠʘʢʪʠʜ-ʧʦʣʠʛʣʠʢʦʣʠʜ ʠ ʜʨ.; 

- ʨʘʟʣʠʯʥʳʝ ʥʦʩʠʪʝʣʠ ʘʥʪʠʛʝʥʦʚ ï ʥʘʧʨʠʤʝʨ ʙʝʣʢʦʚʳʝ: ʨʘʟʣʠʯʥʳʝ 

ʵʥʜʦʛʝʥʥʳʝ ʙʝʣʢʠ, ʩʪʦʣʙʥʷʯʥʳʡ ʠ ʜʠʬʪʝʨʠʡʥʳʡ ʘʥʘʪʦʢʩʠʥʳ [1, 31, 42, 45, 56, 73, 

104]. 

ʀʥʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʘʜʲʶʚʘʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚ ʚʠʜʝ ʨʘʟʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ ʚʘʢʮʠʥʳ. ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʠ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʘʜʲʶʚʘʥʪʦʚ - ʧʦʣʥʳʡ ʘʜʲʶʚʘʥʪ ʌʨʝʡʥʜʘ, ʢʦʪʦʨʳʡ ʭʦʨʦʰʦ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 

ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ 

ʘʤʬʠʬʠʣʴʥʳʤʠ ʠʤʤʫʥʦʛʝʥʘʤʠ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ Syntex adjuvant 

formulation, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʥʝʠʦʥʥʦʛʦ ʙʣʦʢ-ʧʦʣʠʤʝʨʘ L121 ʠ ʪʨʝʦʥʠʣ-

ʤʫʨʘʣʜʠʧʝʧʪʠʜʘ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʠʜʷʪʩʷ 

ʣʠʧʦʩʦʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ ʚʘʢʮʠʥʳ ʜʨʫʛʠʝ ʘʜʲʶʚʘʥʪʳ, 

ʥʘʧʨʠʤʝʨ, ʣʠʧʦʬʠʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʤʫʨʘʣʜʠʧʝʧʪʠʜʘ ʠ ʩʘʧʦʥʠʥ [1, 31, 42]. 

ʀʟ ʘʜʲʶʚʘʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘʰʣʠ: ʢʘʨʙʦʤʝʨ, ʣʠʧʦʩʦʤʳ (ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʷ ʩ 

ʩʘʧʦʥʠʥʦʤ - ISCOM), ʙʣʦʢ-ʧʦʣʠʤʝʨ L121, ʤʫʨʘʣʜʠʧʝʧʪʠʜ [85, 86, 137]. 

ʆʜʥʘʢʦ, ʫʨʦʚʝʥʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʨʘʚʥʠʤ ʩ ʪʘʢʠʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʘʜʲʶʚʘʥʪʘʤʠ, ʢʘʢ ʛʠʜʨʦʦʢʠʩʴ ʘʣʶʤʠʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʘʧʦʥʠʥ) ʠ ʨʘʟʣʠʯʥʳʝ ʤʘʩʣʷʥʳʝ ʘʜʲʶʚʘʥʪʳ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʳʭ ʛʦʪʦʚʠʪʩʷ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [1]. 
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2.2.4. ɿʘʢʣʶʯʝʥʠʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ 

ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʂʈʉ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʪʘʢ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥ ʟʘʙʦʣʝʚʘʥʠʶ ʤʦʣʦʜʥʷʢ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

ʧʝʨʝʙʦʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ ʦʩʪʘʶʪʩʷ ʚʠʨʫʩʦʥʦʩʠʪʝʣʷʤʠ, ʦʪʩʪʘʶʪ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ, 

ʚʳʜʝʣʷʶʱʠʝ ʝʛʦ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʩʦ ʩʣʶʥʦʡ, ʩʣʝʟʦʡ ʠ ʬʝʢʘʣʠʷʤʠ. ɺʦʟʙʫʜʠʪʝʣʴ 

ʙʦʣʝʟʥʠ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʯʝʨʝʟ ʢʦʨʤ, ʧʠʪʴʝʚʫʶ ʚʦʜʫ, ʠʥʚʝʥʪʘʨʴ. ɿʘʨʘʞʝʥʠʝ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʘʣʠʤʝʥʪʘʨʥʳʤ, ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʧʫʪʝʤ, ʯʝʨʝʟ 

ʢʦʥʲʶʥʢʪʠʚʫ. ɸʜʝʥʦʚʠʨʫʩ ʂʈʉ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʘʢʠʤ ʢʘʢ ʨʅ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʘʜʝʥʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ 

ʚʠʨʫʩʥʳʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʝʝ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʚʘʢʮʠʥʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʩʦʟʜʘʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʧʨʦʪʠʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ 

ʂʈʉ. ʆʜʥʘʢʦ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ 

(ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ) ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʘʜʲʶʚʘʥʪʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʧʨʝʜʣʦʞʝʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʚʝʩʪʥʳʭ ʠ ʥʦʚʳʭ ʘʜʲʶʚʘʥʪʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʦʙʣʘʜʘʶʪ ʩʚʦʠʤʠ ʚʳʨʘʞʝʥʥʳʤʠ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʇʦʵʪʦʤʫ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʧʦʜʙʦʨ 

ʘʜʲʶʚʘʥʪʘ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚʘʢʮʠʥ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ.   
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ʉʆɹʉʊɺɽʅʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

 

3. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 2009-2020 ʛʛ. ʥʘ ʙʘʟʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ï 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʚʝʪʝʨʠʥʘʨʠʠ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ ʠ ʗ.ʈ. ʂʦʚʘʣʝʥʢʦ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè 

(ʌɻɹʅʋ ʌʅʎ ɺʀʕɺ ʈɸʅ), ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʟʫʯʘʝʤʳʤ ʚʦʧʨʦʩʘʤ ʦʧʨʝʜʝʣʠʣ ʦʙʱʝʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʠ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʚʟʷʪʳ: ʧʨʦʙʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʥʦʩʦʚʳʝ ʠ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʝ ʩʤʳʚʳ, 

ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ); ʣʘʙʦʨʘʪʦʨʥʳʝ (ʤʦʨʩʢʠʝ ʩʚʠʥʢʠ) ʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʚʦʩʧʨʠʠʤʯʠʚʳʝ (ʪʝʣʷʪʘ, ʢʦʨʦʚʳ) ʞʠʚʦʪʥʳʝ.  

ʂʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʨʝʚʠʚʘʝʤʳʝ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ: ʧʦʯʢʠ ʪʝʣʝʥʢʘ (ʊ-1), ʧʦʯʢʠ ʪʝʣʝʥʢʘ 

(MDBK). ɺ ʢʘʯʝʩʪʚʝ ʨʦʩʪʦʚʦʡ ʩʨʝʜʳ ʜʣʷ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ - ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ɼʄɽʄ (çHyCloneè, ʉʐɸ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʬʝʪʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (çHyCloneè, ʉʐɸ); ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ - ʩʨʝʜʫ ɼʄɽʄ ʙʝʟ 

ʩʳʚʦʨʦʪʢʠ. ɸʥʪʠʙʠʦʪʠʢʠ ʜʦʙʘʚʣʷʣʠ ʠʟ ʨʘʩʯʝʪʘ: ʧʝʥʠʮʠʣʣʠʥʘ ï 100 ɽɼ/ʩʤ3 ʠ 

ʩʪʨʝʧʪʦʤʠʮʠʥʘ ï 100 ʤʢʛ/ʩʤ3 ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ.   

ɺʠʨʫʩʳ. ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʘʢʮʠʥʥʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ: 

ʰʪʘʤʤ çʊè ʚʠʨʫʩʘ ʀʈʊ, ʰʪʘʤʤ çɺʉ-05è ʚʠʨʫʩʘ ʇɻ-3, ʰʪʘʤʤ çʊ-04è ʚʠʨʫʩʘ ɺɼ, 

ʰʪʘʤʤ çʊʀè ʚʠʨʫʩʘ ʈʉ, ʰʪʘʤʤ çʂ-88è ʨʦʪʘʚʠʨʫʩʘ, ʰʪʘʤʤ çʂɺ-90è 

ʢʦʨʦʥʘʚʠʨʫʩʘ, ʰʪʘʤʤ çɸʣʴʬʘè ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ Iïʛʦ ʪʠʧʘ. 

ɺʳʜʝʣʝʥʠʝ ʘʜʝʥʦʚʠʨʫʩʥʦʛʦ ʠʦʟʦʣʷʪʘ ʠʟ ʯʠʩʣʘ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʘʜʝʥʦʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʤʳʚʦʚ ʩ 

ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ ʠ ʩʣʠʟʠʩʪʦʡ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʪʝʣʷʪ 2-4 ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʠʤʝʶʱʠʭ ʭʘʨʘʢʪʝʨʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 
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ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʩʤʳʚʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ, ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʘʥʪʠʤʠʢʦʪʠʢʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʪʝʨʠʣʠʟʫʶʱʝʡ ʬʠʣʴʪʨʘʮʠʠ 

ʩʤʝʰʠʚʘʣʠ ʚ ʨʘʚʥʳʭ ʦʙʲʝʤʘʭ ʩ ʛʠʧʝʨʠʤʤʫʥʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʢʨʦʚʠ ʤʦʨʩʢʠʭ 

ʩʚʠʥʦʢ, ʩʦʜʝʨʞʘʱʝʡ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʘʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ (ʀʈʊ), ʧʘʨʘʛʨʠʧʧʘ-3 (ʇɻ-3), ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ (ɺɼ), ʨʝʩʧʠʨʘʪʦʨʥʦ-

ʩʠʥʮʠʪʠʘʣʴʥʦʤʫ (ʈʉ), ʨʦʪʘ- (ʈɺ) ʠ ʢʦʨʦʥʘʚʠʨʫʩʘʤ (ʂɺ) ʂʈʉ. ʇʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʧʦʯʢʠ ʪʝʣʝʥʢʘ - ʊ1. 

ʂʘʞʜʫʶ ʧʨʦʙʫ ʠʩʩʣʝʜʦʚʘʣʠ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 4 ʩʣʝʧʳʭ ʧʘʩʩʘʞʝʡ ʚ ʫʢʘʟʘʥʥʦʡ 

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ 

ʯʝʪʚʝʨʪʦʛʦ ʧʘʩʩʘʞʘ, ʠʟ ʧʨʦʙ, ʛʜʝ ʥʘʙʣʶʜʘʣʠ ʮʠʪʦʧʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʚʠʨʫʩʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʘʢʮʠʠ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʬʝʨʝʥʪʥʳʭ 

ʘʥʪʠʩʳʚʦʨʦʪʦʢ ʢ ʚʠʨʫʩʘʤ ʀʈʊ, ʇɻ-3, ɺɼ, ʈʉ, ʈɺ ʠ ʂɺ ʂʈʉ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʎʝʥʪʨʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ɺʝʡʙʨʠʜʞ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ.  

ʇʨʦʙʳ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʧʨʦʠʩʭʦʜʠʣʘ ʥʝʡʪʨʘʣʠʟʘʮʠʷ 

ʚʠʨʫʩʘ ʨʝʬʝʨʝʥʪʥʳʤʠ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ ʢ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʚʠʨʫʩʘʤ ʂʈʉ, 

ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ʬʨʘʛʤʝʥʪʘ ʛʝʥʦʤʘ.  

ʈʝʬʝʨʝʥʪʥʳʝ ʘʥʪʠʩʳʚʦʨʦʪʢʠ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʥʦʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʨʝʬʝʨʝʥʪʥʳʝ ʘʥʪʠʩʳʚʦʨʦʪʢʠ ʢ ʚʠʨʫʩʘʤ ʀʈʊ, ʇɻ-3, ɺɼ, ʈʉ, ʈɺ, ʂɺ, ʧʦʣʫʯʝʥʥʳʝ 

ʠʟ ʎʝʥʪʨʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ɺʝʡʙʨʠʜʞ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ.  

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʚʠʨʫʩʘ. ʆʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʥʘʙʦʨʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɺʝʪʙʠʦʭʠʤè (ʈʌ) ʩʦʛʣʘʩʥʦ 

ʠʥʩʪʨʫʢʮʠʠ ʠʟʛʦʪʦʚʠʪʝʣʷ.  

ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ). ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʦʛʦ 

ʚʠʨʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ çHigh Fidelity PCR Enzyme mixè (çFermentasè, ʃʠʪʚʘ) 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʨʦʞʜʝʥʥʳʭ ʧʨʘʡʤʝʨʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ ʬʨʘʛʤʝʥʪ ʛʝʥʦʤʘ, 

ʢʦʜʠʨʫʶʱʝʛʦ ʛʝʢʩʦʥ ʘʜʝʥʦʚʠʨʫʩʦʚ ʂʈʉ [113]: 
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BALF     5'-GRTGGTCIYTRGATRTRATGGA-3' 

BARF     5'-AAGYCTRTCATCYCCDGGCCA-3', 

                 ʛʜʝ: Y=C+T, R=A+G, D=G+A+T, I = inosine. 

 

 ʈʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʚ ʢʦʥʝʯʥʦʤ ʦʙʲʝʤʝ 25 ʤʢʣ 

ʩʦʜʝʨʞʘʣʘ: 5 ʤʢʣ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ, 10 ʧʄ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ, 0,25 ʤʄ ʢʘʞʜʦʛʦ 

dNTP, 1,25 ɽɼ Tag-ʧʦʣʠʤʝʨʘʟʳ, 10 ʤʄ ʪʨʠʩ-HCl (ʨʅ 9,0), 50 ʤʄ KCl, 1,5 ʤʄ 

MgCl2, 0,1% ʪʨʠʪʦʥ ʍ-100. 

ʇʨʦʚʦʜʠʣʠ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ ʩʣʝʜʫʶʱʝʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ:  

- ʧʨʦʛʨʝʚʘʥʠʝ (t 95ÜC) ï 5 ʤʠʥʫʪ 

- ʜʝʥʘʪʫʨʘʮʠʷ (t 95ÜC) ï 15 ʩʝʢʫʥʜ 

- ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ (t 58ÜC) ï 15 ʩʝʢʫʥʜ          30 ʮʠʢʣʦʚ 

- ʵʣʦʥʛʘʮʠʷ (t 72ÜC) ï 30 ʩʝʢʫʥʜ 

- ʧʨʦʛʨʝʚʘʥʠʝ (t 72ÜC) ï 5 ʤʠʥʫʪ 

 

ɺʳʷʚʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 1% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʠʩʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʘ (ʨʅ 

8,5), ʩʦʜʝʨʞʘʱʝʛʦ 0,5 ʤʢʛ/ʤʣ ʵʪʠʜʠʷ ʙʨʦʤʘ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʨʢʝʨʘ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ ɼʅʂ. ɸʥʘʣʠʟ ʛʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ 

ʪʨʘʥʩʠʣʣʶʤʠʥʘʪʦʨʝ (ɚ = 254 ʥʤ). 

ʇʨʠ ʥʘʣʠʯʠʠ ʯʝʪʢʦ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʦʣʦʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʠʘʧʘʟʦʥʝ 630-

650 ʧ.ʥ., ʧʨʦʙʳ ʩʯʠʪʘʣʠ ʫʩʣʦʚʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ. 

ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʨʫʩʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʮʝʣʴʶ ʝʛʦ 

ʪʠʧʠʨʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʣʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʇʎʈ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʉʵʥʛʝʨʘ, ʧʨʠʤʝʥʷʷ 

ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʘʡʤʝʨʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʶʦʨʝʩʮʝʥʪʥʦ-ʤʝʯʝʥʳʭ 

ʪʝʨʤʠʥʠʨʫʶʱʠʭ ʥʫʢʣʝʦʪʠʜʦʚ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʩʝʢʚʝʥʘʪʦʨʝ ABI Prism 3130 

(çApplied Biosystemsè, ʉʐɸ) ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʠʟʛʦʪʦʚʠʪʝʣʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʰʠʬʨʦʚʘʥʥʳʝ ʛʝʥʦʤʳ ʰʪʘʤʤʦʚ 

ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʨʘʟʥʳʭ ʧʦʜʪʠʧʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʪʘʢʩʦʥʦʤʠʠ 

ʘʜʝʥʦʚʠʨʫʩʦʚ ʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʨʝʩʫʨʩʘ GenBank.  
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ʆʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʘ 

ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ 

Lasergene (version 7/1/0/(44) Copyright 1993-2006, DNSTAR Inc). ɺʩʝ 

ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚʟʷʪʳʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʨʝʩʫʨʩʘ GenBank, 

ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʨʦʚʥʝʥʳ ʠ ʦʙʨʝʟʘʥʳ ʧʦ ʨʘʩʰʠʬʨʦʚʘʥʥʦʤʫ ʥʘʤʠ 

ʬʨʘʛʤʝʥʪʫ ʛʝʥʦʤʘ ʘʜʝʥʦʚʠʨʫʩʘ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʦʩʪʨʦʝʥʠʠ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʚ ʧʨʦʛʨʘʤʤʝ MEGA 7 [102]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ 

ʢʫʣʴʪʫʨʳ ʜʦ ʟʘʨʘʞʝʥʠʷ. ɺʳʜʝʣʝʥʥʳʡ ʘʜʝʥʦʚʠʨʫʩ ʂʈʉ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʧʦʯʢʠ ʪʝʣʝʥʢʘ MDBK. ʇʦʩʣʝ ʘʜʘʧʪʘʮʠʠ 

ʚʠʨʫʩʘ ʢ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ ʜʦ ʟʘʨʘʞʝʥʠʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʘʜʝʥʦʚʠʨʫʩʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʘʨʘʥʝʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʘʜʝʥʦʚʠʨʫʩʘ (ʩ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 5,0 lg 

ʊʎɼ50/ʤʣ), ʢʦʪʦʨʦʡ ʟʘʨʘʞʘʣʠ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ MDBK ʯʝʨʝʟ 24, 48 ʠ 96 ʯʘʩʦʚ 

ʧʦʩʣʝ ʧʝʨʝʩʝʚʘ. ʆʙʲʝʤ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʦʩʠʤʦʛʦ ʚʠʨʫʩʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʳʣʠ 

ʠʜʝʥʪʠʯʥʳ. ʄʘʪʨʘʩʳ ʩ ʟʘʨʘʞʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʢʣʝʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ, ʧʨʠ ʵʪʦʤ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʣʠ ʮʠʪʦʧʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʘʜʝʥʦʚʠʨʫʩʘ ʥʘ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʦʤ ʮʠʪʦʧʘʪʠʯʝʩʢʦʤ 

ʜʝʡʩʪʚʠʠ ʚʠʨʫʩʘ (120 ʯʘʩʦʚ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ) ï ʧʨʝʢʨʘʱʘʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʠ 

ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʜʣʷ ʦʮʝʥʢʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ 

ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʩʫʩʧʝʥʟʠʠ.  

ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʟʘʨʘʞʘʶʱʝʡ ʜʦʟʳ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʠʥʬʠʮʠʨʫʶʱʝʡ ʜʦʟʳ ʧʨʦʚʦʜʠʣʠ ʟʘʨʘʞʝʥʠʝ 48 ʯʘʩʦʚʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ MDBK, 

ʚʳʨʘʱʝʥʥʦʡ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤ ʤʘʪʨʘʩʝ ʧʣʦʱʘʜʴʶ 75 ʩʤ2 (ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ 

ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʣʦ 2,0 ï 4,0Ĭ104 ʢʣʝʪʦʢ ʥʘ 1 ʩʤ2). ɼʣʷ ʠʥʦʢʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʟʘʨʘʥʝʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʫʶ ʚʠʨʫʩʩʦʜʝʨʞʘʱʫʶ ʩʫʩʧʝʥʟʠʶ ʩ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʦʪ 104 ʜʦ 107 ʊʎɼ50/ʤʣ, ʦʙʲʝʤ ʚʥʦʩʠʤʦʡ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ 

ʩʫʩʧʝʥʟʠʠ ʩʦʩʪʘʚʣʷʣ 1 ʤʣ ʥʘ ʦʜʠʥ ʤʘʪʨʘʩ. ʇʦʜʜʝʨʞʠʚʘʶʱʫʶ ʩʨʝʜʫ ʚʥʦʩʠʣʠ ʚ 

ʦʙʲʝʤʝ 35 ʤʣ ʥʘ ʦʜʠʥ ʢʫʣʴʪʫʨʘʣʴʥʳʡ ʤʘʪʨʘʩ.  
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ɺ ʪʝʯʝʥʠʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʣʠ ʮʠʪʦʧʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʘʜʝʥʦʚʠʨʫʩʘ ʥʘ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ. ʏʝʨʝʟ 120 ʯʘʩʦʚ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʟʘʢʘʥʯʠʚʘʣʠ 

ʧʨʦʮʝʩʩ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʠʟ ʢʘʞʜʦʛʦ ʤʘʪʨʘʩʘ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʨʦʚʥʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʚʠʨʫʩʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʚʠʨʫʩʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʘʜʝʥʦʚʠʨʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʤʘʪʨʘʩʦʚ ʩ 48 ʯʘʩʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʢʣʝʪʦʢ 

MDBK, ʢʦʪʦʨʳʝ ʦʜʥʦʤʦʤʝʥʪʥʦ ʟʘʨʘʞʘʣʠ ʦʜʠʥʘʢʦʚʦʡ ʜʦʟʦʡ ʚʠʨʫʩʘ ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʣʠ ʮʠʪʦʧʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʘʜʝʥʦʚʠʨʫʩʘ ʥʘ 

ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ. ʇʦ ʧʨʦʰʝʩʪʚʠʠ 48 ʯʘʩʦʚ ʠ ʜʘʣʝʝ ʢʘʞʜʳʝ 24 ʯʘʩʘ ʧʨʝʢʨʘʱʘʣʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʤʘʪʨʘʩʦʚ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʪʙʠʨʘʣʠ ʧʨʦʙʫ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʚʠʨʫʩʘ.  

ʊʘʢʞʝ ʚ ʭʦʜʝ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʜʝʥʦʚʠʨʫʩʘ ʙʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʦʧʳʪʳ ʧʦ ʟʘʨʘʞʝʥʠʶ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ MDBK ʩ 

ʧʨʦʚʝʜʝʥʠʝʤ çʢʦʥʪʘʢʪʘè ʟʘʨʘʞʘʶʱʝʡ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʩʫʩʧʝʥʟʠʠ ʚ ʪʝʯʝʥʠʝ 1 

ʯʘʩʘ (ʙʝʟ ʚʥʝʩʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʤʦʩʪʘʪʘ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ) ʠ çʙʝʟ ʢʦʥʪʘʢʪʘè, ʢʦʛʜʘ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʩʨʝʜʫ 

ʚʥʦʩʠʣʠ ʬʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʚʠʨʫʩʘ.   

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʪʨʠʧʩʠʥʘ ʚ 

ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʥʘ ʢʦʥʪʘʢʪ ʘʜʝʥʦʚʠʨʫʩʘ ʩ ʢʣʝʪʢʦʡ. ɼʦʙʘʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ 

ʪʨʠʧʩʠʥʘ (ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1-0,3%) ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʧʨʠ ʟʘʨʘʞʝʥʠʠ 

ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ - ʦʜʠʥ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜʦʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʪʘʢʪʘ ʚʠʨʫʩʘ ʠ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʡ ʠʥʦʛʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʘ 

ʚʳʭʦʜʝ ʩʫʩʧʝʥʟʠʶ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚʠʨʫʩʘ. 

ʊʠʪʨʦʚʘʥʠʝ (ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʚʠʨʫʩʘ.  

ʊʠʪʨʦʚʘʥʠʝ ʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʤʝʪʦʜʦʤ. ɼʣʷ ʵʪʦʛʦ ʛʦʪʦʚʠʣʠ ʨʷʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 10-ʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚʠʨʫʩʘ ʦʪ 10-1 ʜʦ 10-8 ʚ 24-ʣʫʥʦʯʥʦʤ 

ʧʣʦʩʢʦʜʦʥʥʦʤ ʧʣʘʥʰʝʪʝ. ʇʦʜ ʦʜʥʫ ʧʨʦʙʫ ʦʪʚʦʜʠʣʠ 8 ʣʫʥʦʢ ʧʣʘʥʰʝʪʘ, ʚ ʢʘʞʜʫʶ 

ʠʟ ʢʦʪʦʨʳʭ ʚʥʦʩʠʣʠ 900 ʤʢʣ ʩʨʝʜʳ ɼʄɽʄ. ɿʘʪʝʤ ʚ ʧʝʨʚʫʶ ʣʫʥʢʫ ʚʥʦʩʠʣʠ 100 
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ʤʢʣ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʳ ʚʠʨʫʩʘ, ʤʝʥʷʣʠ ʥʘʢʦʥʝʯʥʠʢ ʧʠʧʝʪʢʠ, ʧʝʨʝʤʝʰʠʚʘʣʠ 

ʩʦʜʝʨʞʠʤʦʝ ʣʫʥʢʠ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʣʝʜʫʶʱʫʶ ʣʫʥʢʫ, ʥʝ ʢʘʩʘʷʩʴ ʥʘʢʦʥʝʯʥʠʢʦʤ ʝʸ 

ʩʦʜʝʨʞʠʤʦʛʦ. ɸʥʘʣʦʛʠʯʥʦ, ʤʝʥʷʷ ʥʘʢʦʥʝʯʥʠʢʠ, ʜʝʣʘʣʠ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ 

ʨʘʟʚʝʜʝʥʠʷ ʚʠʨʫʩʘ. 

ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʚʠʨʫʩʘ ʧʝʨʝʥʦʩʠʣʠ ʥʘ 48 ʯʘʩʦʚʦʡ ʤʦʥʦʩʣʦʡ 

ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ MDBK, ʚʳʨʘʱʝʥʥʳʭ ʚ 96-ʣʫʥʦʯʥʦʤ ʧʣʦʩʢʦʜʦʥʥʦʤ ʧʣʘʥʰʝʪʝ. 

ʅʝʩʢʦʣʴʢʦ ʣʫʥʦʢ ʟʘʧʦʣʥʷʣʠ ʩʨʝʜʦʡ ɼʄɽʄ ʧʦ 100 ʤʢʣ, ʠʩʧʦʣʴʟʫʷ ʠʭ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ. 

ɿʘʧʦʣʥʝʥʥʳʡ ʧʣʘʥʰʝʪ ʟʘʢʨʳʚʘʣʠ ʢʨʳʰʢʦʡ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʉʆ2-

ʠʥʢʫʙʘʪʦʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ ʚ 5% ʉʆ2 ʘʪʤʦʩʬʝʨʝ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʣʠ 

ʥʘ 5-7-ʝ ʩʫʪʢʠ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʝʟʘʨʘʞʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʢʣʝʪʦʢ ʚ ʢʦʥʪʨʦʣʴʥʳʭ 

ʣʫʥʢʘʭ ʦʩʪʘʚʘʣʘʩʴ ʥʝʠʟʤʝʥʝʥʥʦʡ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʝʛʝʥʝʨʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʪʠʪʨʦʚʘʥʠʷ ʚʳʨʘʞʘʣʠ ʚ lg ʊʎɼ50/ʤʣ. 

ʀʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʦʛʦ ʚʠʨʫʩʘ. ʀʟʫʯʝʥʠʝ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʠ 

ʛʝʤʘʜʩʦʨʙʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʨʠʪʨʦʮʠʪʦʚ ʩʚʠʥʴʠ, ʢʨʦʣʠʢʘ, ʙʝʣʦʡ ʤʳʰʠ, ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, 

ʧʝʪʫʭʘ, ʙʘʨʘʥʘ [4, 40]. 

ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠʥʘʢʪʠʚʘʮʠʠ ʚʳʜʝʣʝʥʥʦʛʦ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʘʢʪʠʚʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʜʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ: ʬʦʨʤʘʣʠʥ (ʩʦʜʝʨʞʘʱʠʡ 37% 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ), ʜʠʤʝʨ ʵʪʠʣʝʥʠʤʠʥʘ ʠ ɓ-ʧʨʦʧʠʦʣʘʢʪʦʥ ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ ʩ ʨʘʟʥʳʤ ʚʨʝʤʝʥʝʤ ʵʢʩʧʦʟʠʮʠʠ. ʊʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʠʥʘʢʪʠʚʠʨʦʚʘʣʠ ʘʜʝʥʦʚʠʨʫʩ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʳʣʘ ʦʜʠʥʘʢʦʚʘʷ (37Ñ1Üʉ). ɼʣʷ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʘʢʪʠʚʘʮʠʠ ʦʪʙʠʨʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʙʳ ʯʝʨʝʟ 24, 

48, 72 ʠ 96 ʯʘʩʦʚ. ʂʦʥʪʨʦʣʴ ʧʦʣʥʦʪʳ ʠʥʘʢʪʠʚʘʮʠʠ ʘʜʝʥʦʚʠʨʫʩʘ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʯʝʪʳʨʝʭʢʨʘʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʩʩʘʞʝʡ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

MDBK. 

ʆʮʝʥʢʘ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʦʛʦ ʰʪʘʤʤʘ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ. 

ɸʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʠʟʫʯʘʣʠ ʚ ʩʦʩʪʘʚʝ 

ʤʦʥʦʚʘʢʮʠʥʳ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʚ ʯʝʪʳʨʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʘʜʲʶʚʘʥʪʘʤʠ: 
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ʥʝʧʦʣʥʳʤ ʘʜʲʶʚʘʥʪʦʤ ʌʨʝʡʥʜʘ (ʅɸʌ) ʠ ʛʠʜʨʦʦʢʠʩʴʶ ʘʣʶʤʠʥʠʷ. ʆʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ (ʤʦʨʩʢʠʝ ʩʚʠʥʢʠ, ʤʘʩʩʦʡ 300-350 ʛ) ʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʚʦʩʧʨʠʠʤʯʠʚʳʭ (ʪʝʣʷʪʘ, 3-4 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ) ʞʠʚʦʪʥʳʭ. ɸʥʪʠʛʝʥʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʨʦʚʥʶ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ.  

ʈʘʟʨʘʙʦʪʢʘ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʇʎʈ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪ-ʩʠʩʪʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤ çɸʣʴʬʘè ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʥʦʩʦʚʳʝ ʠ ʛʣʘʟʥʳʝ ʩʤʳʚʳ ʦʪ 

ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʭʦʟʷʡʩʪʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʌ. ʆʮʝʥʢʫ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʀʈʊ, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʇɻ-3, ʈʉ, ʨʦʪʘ- ʠ ʢʦʨʦʥʘʚʠʨʫʩʦʚ ʂʈʉ, ʘ 

ʪʘʢʞʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ P. multocida ʪʠʧʦʚ ɸ, B ʠ D, M. haemolytica, E.coli 

ʩʝʨʦʛʨʫʧʧ ʆ101 ʠ ʆ141. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ, ʥʦʩʦʚʳʭ ʠ ʛʣʘʟʥʳʭ 

ʩʤʳʚʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ, ʠʩʧʦʣʴʟʫʷ ʥʘʙʦʨ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʥʘ ʦʩʥʦʚʝ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʨʙʝʥʪʘ (ʆʆʆ çɺʝʪʙʠʦʭʠʤè, ʈʦʩʩʠʷ), ʧʦ ʤʝʪʦʜʠʢʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʇʦʜʙʦʨ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ (ʧʨʘʡʤʝʨʦʚ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʈrimer premier 6.25 (PREMIER Biosoft 

International, ʉʐɸ) ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

GenBank, ʢʦʪʦʨʳʝ ʚʳʨʘʚʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ DNASTAR Lasergene 11.2 

(DNASTAR, Inc. ʉʐɸ), BioEdit 7.0.1 (Informer Technologies, Inc., ʉʐɸ).  

ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʚ ʦʙʲʸʤʝ 25 ʤʢʣ. ʈʘʙʦʯʘʷ ʩʤʝʩʴ ʜʣʷ ʢʘʞʜʦʡ ʨʝʘʢʮʠʠ 

ʩʦʜʝʨʞʘʣʘ: 50 ʤʤʦʣʴ KCl, 10 ʤʤʦʣʴ Tris-HCl (pH=9,0), 0,1% Triton X-100, 1,5 

ʤʤʦʣʴ MgCl2, 0,25 ʤʤʦʣʴ ʢʘʞʜʦʛʦ dNTP, 10 ʧʤʦʣʴ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ, 5 ʤʢʣ 

ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ ʠ 1,25 ɽɼ Taq-ʧʦʣʠʤʝʨʘʟʳ.  

ɺʳʷʚʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 1% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʠʩʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʘ (ʨʅ 

8,5), ʩʦʜʝʨʞʘʱʝʛʦ 0,4-0,5 ʤʢʛ/ʤʣ ʵʪʠʜʠʷ ʙʨʦʤʘ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ɼʅʂ-ʤʘʨʢʝʨʘ. 

ɸʥʘʣʠʟ ʛʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʪʨʘʥʩʠʣʣʶʤʠʥʘʪʦʨʝ (ɚ = 254 ʥʤ). 



50 

 

ʈʝʢʦʤʙʠʥʘʥʪʥʳʝ ʧʣʘʟʤʠʜ r ʜʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʩʪ-ʩʠʩʪʝʤʳ 

ʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʢʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʢʣʦʥʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʇʎʈ pGEM ʊ-Easy (Promega, ʉʐɸ)). ʇʨʦʜʫʢʪʳ ʇʎʈ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ, ʪʘʙʣʠʮʘ 7. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʳʡ 

ʘʜʝʥʦʚʠʨʫʩ BAdV-1 (ʨʦʜ Mastadenovirus) ʠ ʧʦʣʝʚʦʡ ʚʠʨʫʩ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʦʙʘ), 

ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ, ʢʘʢ 

ʘʜʝʥʦʚʠʨʫʩ ʂʈʉ BAdV-8 (ʨʦʜ Atadenovirus).  

ɸʤʧʣʠʬʠʮʠʨʦʚʘʥʳʝ ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʚʳʜʝʣʷʣʠ ʠʟ ʛʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʙʦʨʘ ʜʣʷ ʦʯʠʩʪʢʠ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ Silica Bead DNA Gel Extraction Kit 

(TermoScientific, ʉʐɸ), ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.  

ʊʨʘʥʩʬʦʨʤʘʮʠʶ ʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ E.coli, ʩʝʣʝʢʮʠʶ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʢʣʦʥʦʚ, ʚʳʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʫ ʧʣʘʟʤʠʜ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚʝʢʪʦʨʥʦʡ ʩʠʩʪʝʤʳ.  

ʃʠʛʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʝʯʥʦʤ ʦʙʲʸʤʝ 10 ʤʢʣ. ʈʘʙʦʯʘʷ ʩʤʝʩʴ 

ʩʦʜʝʨʞʘʣʘ 5-7 ʤʢʣ ʦʯʠʱʝʥʥʦʡ ɼʅʂ ʚʩʪʘʚʢʠ, 1 ʤʢʣ ʚʝʢʪʦʨʘ, 1 ʤʢʣ ʣʠʛʘʟʳ ʊ4 ʠ 

ʙʫʬʝʨʘ ʜʣʷ ʣʠʛʠʨʦʚʘʥʠʷ ʜʦ ʢʦʥʝʯʥʦʛʦ ʦʙʲʝʤʘ 10 ʤʢʣ. ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ 

ʣʠʛʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʦ 10-12 ʯʘʩʦʚ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 16Ñ1Üʉ.  

ʇʦʣʫʯʝʥʥʳʝ ʧʣʘʟʤʠʜʳ (pGEM-Mast ʠ pGEM-At) ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠ ʚ 

ʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ E.ʩoli (ʰʪʘʤʤ Top Ten) ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ. ɿʘʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʵʣʝʢʪʨʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ E.ʩoli ʭʨʘʥʠʣʠ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ 

ʚʠʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 70Ñ3Üʉ. 

ʕʣʝʢʪʨʦʧʦʨʘʮʠʶ ʵʣʝʢʪʨʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ E.coli ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʠ 

ʣʠʛʘʟʥʳʤʠ ʩʤʝʩʷʤʠ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʂʣʝʪʢʠ E.coli ʨʘʟʤʦʨʘʞʠʚʘʣʠ ʚʦ ʣʴʜʫ, ʪʘʤ ʞʝ ʟʘʨʘʥʝʝ ʦʭʣʘʞʜʘʣʠ ʢʶʚʝʪʳ 

ʜʣʷ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ. ʂ ʢʣʝʪʢʘʤ E.coli ʜʦʙʘʚʣʷʣʠ 1-2 ʤʢʣ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ, ʧʦʩʣʝ 

ʯʝʛʦ ʧʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʙʳʩʪʨʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʶʚʝʪʳ ʜʣʷ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ. 

ʂʶʚʝʪʳ ʧʦʤʝʱʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʛʥʝʟʜʦ ʧʨʠʙʦʨʘ ʜʣʷ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ, 

ʧʨʦʚʦʜʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ (1800 ʚʦʣʴʪ ʜʣʷ 1 ʤʤ ʢʶʚʝʪʘ). ʉʤʝʩʴ, 

ʩʦʜʝʨʞʘʱʫʶ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ E.coli ʧʝʨʝʥʦʩʠʣʠ ʚ 
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ʤʠʢʨʦʮʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ, ʩʦʜʝʨʞʘʱʠʝ 0,5 ʤʣ LB-ʙʫʣʴʦʥʘ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ, ʧʨʦʚʦʜʷ ʫʤʝʨʝʥʥʦʝ ʚʩʪʨʷʭʠʚʘʥʠʝ 

ʧʨʦʙʠʨʦʢ. ʇʦʩʣʝ ʵʪʦʛʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ E.coli ʚʳʩʝʚʘʣʠ ʥʘ 

ʩʝʣʝʢʪʠʚʥʫʶ ʩʨʝʜʫ (1,5% L-ʘʛʘʨ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʤʧʠʮʠʣʣʠʥʘ 100 ʤʢʛ/ʤʣ), 

ʟʘʨʘʥʝʝ ʨʘʟʣʠʪʫʶ ʧʦ ʯʘʰʢʘʤ ʇʝʪʨʠ.  

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚʝʣʠ ʫʯʝʪ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ 

E.coli. ʋ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʭ ʢʣʦʥʦʚ ʧʨʦʚʝʨʷʣʠ ʥʘʣʠʯʠʝ ʮʝʣʝʚʦʡ ʚʩʪʘʚʢʠ 

ʬʨʘʛʤʝʥʪʘ ɼʅʂ BAdV-1 ʠʣʠ BAdV-8 ʤʝʪʦʜʦʤ ʇʎʈ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʠ, ʧʝʨʝʩʝʚ ʢʦʣʦʥʠʡ ʚ ʞʠʜʢʫʶ ʚ 

ʩʝʣʝʢʪʠʚʥʫʶ ʩʨʝʜʫ (Lɺ-ʙʫʣʴʦʥ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʤʧʠʮʠʣʣʠʥʘ 100 ʤʢʛ/ʤʣ) ʠʟ 

ʨʘʩʯʝʪʘ 10 ʤʣ ʙʫʣʴʦʥʘ ʥʘ ʦʜʥʫ ʢʦʣʦʥʠʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ ʚ ʪʝʯʝʥʠʝ 12-16 ʯʘʩʦʚ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʬʠʨʤʳ Promega DNA 

Purification System, WizardÑPlus, SV Minipreps (ʉʐɸ). ɺʳʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʅʘʣʠʯʠʝ ʧʣʘʟʤʠʜ pGEM-Mast ʠ 

pGEM-At ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ.  

ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʣʘʟʤʠʜ ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʩʪʨʦʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ BAdV-1 ʠʣʠ BAdV-8 ʧʨʦʚʦʜʠʣʠ ʠʭ 

ʧʨʦʚʝʨʢʫ ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦ ʉʵʥʛʝʨʫ. 

ʄʘʩʩʦʚʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʘʩʪʚʦʨʘ ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʧʣʘʟʤʠʜʳ ʚ ʧʨʦʙʝ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ. ʄʦʣʝʢʫʣʷʨʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ n (ʤʦʣʝʢʫʣ/ʤʢʣ) 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʟ ʤʘʩʩʦʚʦʡ ʧʦ ʬʦʨʤʫʣʝ:  

n = (C x NA) / (Xʧ.ʥ. x M1ʧ.ʥ.),  

ʛʜʝ n - ʤʦʣʝʢʫʣʷʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʣʘʟʤʠʜʳ (ʤʦʣʝʢʫʣ/ʤʢʣ);  

      ʉ - ʤʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʣʘʟʤʠʜʳ ʚ ʨʘʩʪʚʦʨʝ (ʛ/ʤʢʣ);  

      NA - ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ; 

      Xʧ. ʥ. = ʯʠʩʣʦ ʧʘʨ ʥʫʢʣʝʦʪʠʜʥʳʭ ʦʩʥʦʚʘʥʠʡ (ʧ. ʥ.) ʚ ʩʦʩʪʘʚʝ ʧʣʘʟʤʠʜʳ; 

      M1 ʧ. ʥ. = 660 (ʛ/ʤʦʣʴ) - ʩʨʝʜʥʷʷ ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ 1 ʧ. ʥ. 

ʄʦʥʠʪʦʨʠʥʛ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
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ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ ʨʘʟʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ 

(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ɺʦʣʦʛʦʜʩʢʦʡ, ɺʦʨʦʥʝʞʩʢʦʡ, ʂʘʣʫʞʩʢʦʡ, 

ʄʦʩʢʦʚʩʢʦʡ, ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ɸʣʪʘʡʩʢʦʛʦ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʝʚ, 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ), ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʥʘʣʠʯʠʝ 

ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʢ ʘʜʝʥʦʚʠʨʫʩʫ ʂʈʉ Iïʛʦ ʪʠʧʘ, ʚʠʨʫʩʘʤ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʨʝʩʧʠʨʘʪʦʨʥʦ-

ʩʠʥʮʠʪʠʘʣʴʥʦʤʫ, ʨʦʪʘ- ʠ ʢʦʨʦʥʘʚʠʨʫʩʘʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

ʅʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ, ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ ʙʦʣʝʟʥʠ ʠ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʀʌɸ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʀʌɸ-ʥʘʙʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɺʝʪʙʠʦʭʠʤè (ʈʌ):  

- ʅʘʙʦʨ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ çʀʈʊ-ʉɽʈʆʊɽʉʊè, 

- ʅʘʙʦʨ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʤʫ ʚʠʨʫʩʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ çʈʉʀ-ʉɽʈʆʊɽʉʊè,  

- ʅʘʙʦʨ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʘʥʪʠʛʝʥʫ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ɺɼʂʈʉ) ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ çɺɼ-ʉɽʈʆʊɽʉʊè. 

ɼʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʜʝʥʦʚʠʨʫʩʦʚ ʂʈʉ ʩʨʝʜʠ ʧʦʛʦʣʦʚʴʷ 

ʞʠʚʦʪʥʳʭ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠ ʩʤʳʚʳ ʠʟ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʩ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʪʝʣʷʪ ʠ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ. 

ʏʘʩʪʴ ʧʦʣʝʚʳʭ ʧʨʦʙ, ʜʘʚʰʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʇʎʈ, 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʉʵʥʛʝʨʘ, ʠʩʧʦʣʴʟʫʷ 

ʧʦʜʦʙʨʘʥʥʳʝ ʜʣʷ ʇʎʈ ʧʨʘʡʤʝʨʳ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʶʦʨʝʩʮʝʥʪʥʦ-ʤʝʯʝʥʳʭ 

ʪʝʨʤʠʥʠʨʫʶʱʠʭ ʥʫʢʣʝʦʪʠʜʦʚ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʩʝʢʚʝʥʘʪʦʨʝ ABI Prism 3130 

(çApplied Biosystemsè, ʉʐɸ) ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʠʟʛʦʪʦʚʠʪʝʣʷ-ʧʨʠʙʦʨʘ. 

ʇʨʦʪʦʪʠʧʥʘʷ ʤʦʜʝʣʴ ʚʘʢʮʠʥʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʩʝʨʠʡ ʚʘʢʮʠʥ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʘʜʲʶʚʘʥʪʦʚ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 
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ʢʦʤʤʝʨʯʝʩʢʘʷ ʚʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʨʦʪʠʚ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʨʝʩʧʠʨʘʪʦʨʥʦ-

ʩʠʥʮʠʪʠʘʣʴʥʦʡ, ʨʦʪʘ- ʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʂʆʄɹʆɺɸʂ ʢ ʢʦʪʦʨʦʡ ʜʦʙʘʚʠʣʠ ʘʜʝʥʦʚʠʨʫʩʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠ ʧʦʜʦʙʨʘʣʠ ʙʦʣʝʝ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʡ ʘʜʲʶʚʘʥʪ.  

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚʠʨʫʩʦʚ. ɺʠʨʫʩʳ ʚʳʨʘʱʠʚʘʣʠ ʚ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ MDBK, ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʦʪʘʚʠʨʫʩʘ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʦʙʘʚʣʷʣʠ 

ʪʨʠʧʩʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,25%.  

ʅʘʢʦʧʣʝʥʠʝ ʚʠʨʫʩʦʚ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʦʮʝʥʠʚʘʣʠ ʧʦ ʮʠʪʦʧʘʪʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ, ʥʘʢʦʧʣʝʥʠʝ ʚʠʨʫʩʘ ʇɻ-3 ʪʘʢʞʝ ʧʦ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ 

(ʈɻɸ ʩʪʘʚʠʣʠ ʤʠʢʨʦʤʝʪʦʜʦʤ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʨʠʪʨʦʮʠʪʦʚ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ) [40]. ʀʥʬʝʢʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʪʠʪʨ) ʚʠʨʫʩʦʚ 

ʚʳʯʠʩʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʈʠʜʘ ʠ ʄʝʥʯʘ ʠ ʚʳʨʘʞʘʣʠ ʚ lg ʊʎɼ50/ʤʣ.  

ɺ ʨʘʙʦʪʫ ʙʨʘʣʠ: ʀʈʊ ʩ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 7,0 lg 

ʊʎɼ50/ʤʣ, ɺɼ ï ʥʝ ʤʝʥʝʝ 6,5 lg ʊʎɼ50/ʤʣ, ʇɻ-3 ï ʥʝ ʤʝʥʝʝ 7,0 lg ʊʎɼ50/ʤʣ, ʈʉ ï ʥʝ 

ʤʝʥʝʝ 5,5 lg ʊʎɼ50/ʤʣ, ʈɺ ï ʥʝ ʤʝʥʝʝ 6,5 lg ʊʎɼ50/ʤʣ, ʂɺ ï ʥʝ ʤʝʥʝʝ 5,5 lg 

ʊʎɼ50/ʤʣ, ɸɺ ï ʥʝ ʤʝʥʝʝ 6,0 lg ʊʎɼ50/ʤʣ. 

ʀʥʘʢʪʠʚʘʮʠʷ ʚʠʨʫʩʥʳʭ ʘʥʪʠʛʝʥʦʚ. ɼʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʨʫʩʥʳʭ 

ʘʥʪʠʛʝʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʚʘʢʮʠʥʳ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʘʣʠʥ, 

ʩʦʜʝʨʞʘʱʠʡ ʥʝ ʤʝʥʝʝ 37% ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

37Ñ1Üʉ ʦʪ 24 ʜʦ 72 ʯʘʩʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʪʳ ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʨʫʩʦʚ. 

ʇʦʣʥʦʪʫ ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʨʫʩʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʦʪʩʫʪʩʪʚʠʶ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ʚ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ (MDBK) ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʘʩʩʘʞʝʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʙʫ ʚʠʨʫʩʘ ʧʦʩʣʝ ʠʥʘʢʪʠʚʘʮʠʠ ʚ ʦʙʲʝʤʝ 5 ʤʣ ʧʦʤʝʱʘʣʠ ʚ 

ʜʠʘʣʠʟʥʳʡ ʤʝʰʦʢ (çThermoscientificè, ʉʐɸ) ʠ ʩʪʘʚʠʣʠ ʥʘ ʜʠʘʣʠʟ ʧʨʦʪʠʚ 100-

ʢʨʘʪʥʦʛʦ ʦʙʲʝʤʘ ʩʪʝʨʠʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2-8Üʉ ʚ 

ʪʝʯʝʥʠʠ 12 ʯʘʩʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʙʫ ʚʠʨʫʩʘ ʚʥʦʩʠʣʠ ʚ ʢʫʣʴʪʫʨʘʣʴʥʳʡ ʤʘʪʨʘʩ ʩʦ 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ 24-48 ʯʘʩʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʢʣʝʪʦʢ MDBK. çɿʘʨʘʞʝʥʥʫʶè 

ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ ʚ ʪʝʯʝʥʠʠ 4-5 ʩʫʪʦʢ. 
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ʅʘʣʠʯʠʝ ʚʠʨʫʩʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʮʠʪʦʧʘʪʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ. ʆʪʩʫʪʩʪʚʠʝ 

ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʯʝʪʳʨʝʭ 

ʧʘʩʩʘʞʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʦʣʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʨʫʩʘ. 

ɸʜʲʶʚʘʥʪʳ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʘʜʲʶʚʘʥʪʳ: 

MONTANIDE ISA 50, ISA 61, ISA 70, ISA 71, ISA 206, ISA 773; 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪ (ʢʘʨʙʦʤʝʨ) ʩʦ ʩʤʝʩʴʶ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʛʣʠʢʦʟʠʜʦʚ; 6% ʛʝʣʴ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ (ɻʆɸ) ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʧʦʥʠʥʘ; ʢʦʤʧʣʝʢʩʥʳʡ ʘʜʲʶʚʘʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʣʠʧʦʩʦʤ ʠ 

ʩʘʧʦʥʠʥʘ (ISCOM); ʧʦʣʠʩʘʭʘʨʠʜʥʳʝ ʘʜʲʶʚʘʥʪʳ ʛʨʠʙʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʆʙʨʘʟʮʳ ʚʘʢʮʠʥ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʘ ɻʆɸ, ʛʦʪʦʚʠʣʠ ʧʫʪʝʤ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʚʦ ʬʣʘʢʦʥʘʭ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥ, ʩʦʜʝʨʞʘʱʠʭ 

ʤʘʩʣʷʥʳʝ ʘʜʲʶʚʘʥʪʳ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʜʠʩʧʝʨʛʘʪʦʨ IKA  T25 basic 

(10.000 ʦʙ/ʤʠʥʫʪʫ, ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ). ʆʙʨʘʟʮʳ ʚʘʢʮʠʥ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʘʜʲʶʚʘʥʪʘ ISCOM, ʧʦʣʠʩʘʭʘʨʠʜʥʳʝ ʘʜʲʶʚʘʥʪʳ, ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪ, 

ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʠ Microstirrer 

(1000 ʦʙ/ʤʠʥʫʪʫ, ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ).  

ʀʟʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʪʦʚʳʭ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʪʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ (ʪʦʣʴʢʦ ʜʣʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ) ʩʨʘʟʫ 

ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ - 4000 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʝʥʪʨʠʬʫʞʥʳʭ ʧʨʦʙʠʨʦʢ EPPENDORF, ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ ʠ ʮʝʥʪʨʠʬʫʛʠ 

ʣʘʙʦʨʘʪʦʨʥʦʡ EPPENDORF 5810R.  

ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ çʫʩʢʦʨʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷè, ʧʫʪʝʤ ʚʳʜʝʨʞʠʚʘʥʠʷ 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʘʢʮʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʨʘʟʮʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʭʨʘʥʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2-8Üʉ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʨʠʣʴʥʦʩʪʠ. ʂʦʥʪʨʦʣʴ ʩʪʝʨʠʣʴʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 28085-2013 çʉʨʝʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
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ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʄʝʪʦʜ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʩʪʝʨʠʣʴʥʦʩʪʠè. 

ʆʧʳʪʳ ʧʦ ʠʩʧʳʪʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʝʨʠʡ ʚʘʢʮʠʥ ʧʨʦʚʦʜʠʣʠ ʚ 

ɺʳʰʥʝʚʦʣʦʮʢʦʤ ʬʠʣʠʘʣʝ ʌɻɹʅʋ ʌʅʎ ɺʀʕɺ ʈɸʅ, ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ʈʷʟʘʥʩʢʦʡ ʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ. ʆʮʝʥʢʘ ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʘʥʪʠʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʚʘʢʮʠʥ. ɺ ʢʘʯʝʩʪʚʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʦʜʝʣʠ, ʜʣʷ 

ʦʮʝʥʢʠ ʙʝʟʚʨʝʜʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʫʧʧʳ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ (n=5-10) ʤʘʩʩʦʡ 350-

400 ʛ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ. ɺʘʢʮʠʥʫ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʚ ʜʦʟʝ 2,0 ʤʣ (ʧʦ 1 ʤʣ ʚ ʨʘʟʥʳʝ ʪʘʟʦʚʳʝ ʢʦʥʝʯʥʦʩʪʠ), ʟʘ ʞʠʚʦʪʥʳʤʠ ʚʝʣʠ 

ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ.   

ɸʥʪʠʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʠʚʘʣʠ ʧʫʪʝʤ 

ʧʨʦʚʝʜʝʥʠʷ ʚʥʫʪʨʠʤʳʰʝʯʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʛʨʫʧʧʳ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ (n=10, ʥʘ 

ʢʘʞʜʳʡ ʦʙʨʘʟʝʮ), ʤʘʩʩʦʡ 350-450 ʛ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʚ 

ʜʦʟʝ 1,0 ʤʣ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʨʦʚʦʚʟʷʪʠʝʤ ʠ ʧʦʩʪʘʥʦʚʢʦʡ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

(ʈʅ) ʩ ʩʳʚʦʨʦʪʢʘʤʠ ʢʨʦʚʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɹʝʟʚʨʝʜʥʦʩʪʴ ʠ ʘʥʪʠʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʦʧʳʪʝ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦïʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ ʦʮʝʥʠʚʘʣʠ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʜʚʫʢʨʘʪʥʦʡ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ʢʦʨʦʚ ʟʘ 1-2 ʤʝʩʷʮʘ ʜʦ ʦʩʝʤʝʥʝʥʠʷ (n=30 ʥʘ 

ʢʘʞʜʳʡ ʦʙʨʘʟʝʮ ʚʘʢʮʠʥʳ), ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʫʧʧʳ ʧʦ 

ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ, ʚ ʜʦʟʝ 3,0 ʤʣ. ʂʨʦʚʴ ʙʨʘʣʠ ʚʳʙʦʨʦʯʥʦ ʧʦ 10 ʛʦʣʦʚ ʠʟ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʧʝʨʝʜ ʚʘʢʮʠʥʘʮʠʝʡ (ɼ0) ʠ ʯʝʨʝʟ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʚʦʡ (ɼ21) ʠ ʚʪʦʨʦʡ 

ʠʤʤʫʥʠʟʘʮʠʡ (ɼ42), ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʦ ʫʨʦʚʥʶ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʚ ʈʅ.  

ɼʣʷ ʦʮʝʥʢʠ ʙʝʟʚʨʝʜʥʦʩʪʠ ʟʘ ʚʩʝʤʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ 

ʞʠʚʦʪʥʳʤʠ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ, ʦʪʤʝʯʘʷ ʦʙʱʫʶ ʠ ʤʝʩʪʥʫʶ 

ʨʝʘʢʮʠʶ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʦʧʳʪʝ. ɸ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ 

ʪʝʨʤʦʤʝʪʨʠʶ ï ʜʚʘ ʨʘʟʘ ʚ ʩʫʪʢʠ (ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ). 
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ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʘ ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʘʥʪʠʪʝʣ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʘʭ.  

ʂʣʠʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʠʝ ʤʝʪʦʜʳ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʩʤʦʪʨ, ʧʘʣʴʧʘʮʠʶ ʠ ʪʝʨʤʦʤʝʪʨʠʶ.  

ʈʝʘʢʮʠʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʅ). ʈʅ ʩʪʘʚʠʣʠ ʤʠʢʨʦʤʝʪʦʜʦʤ ʚ 96-ʣʫʥʦʯʥʳʭ 

ʧʦʣʠʩʪʠʨʦʣʦʚʳʭ ʧʣʘʥʰʝʪʘʭ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩ ʨʘʙʦʯʝʡ ʜʦʟʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʨʫʩʘ (100-300 ʊʎɼ50/ʤʣ). ɺʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʡ ʪʠʪʨ 

ʩʳʚʦʨʦʪʢʠ ʚʳʨʘʞʘʣʠ ʢʘʢ ʧʨʝʜʝʣʴʥʦʝ ʝʝ ʨʘʟʚʝʜʝʥʠʝ, ʠʥʛʠʙʠʨʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʎʇɼ 

ʚʠʨʫʩʘ ʚ 50% ʟʘʨʘʞʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ [4, 40].  

ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʠʤʤʫʥʠʟʠʨʫʶʱʝʡ ʜʦʟʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʠʤʤʫʥʠʟʠʨʫʶʱʝʡ ʜʦʟʳ ʚʘʢʮʠʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʛʨʫʧʧʳ ʢʦʨʦʚ ʟʘ 

1-2 ʤʝʩʷʮʘ ʜʦ ʦʩʝʤʝʥʝʥʠʷ (n=15 ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ), ʢʦʪʦʨʳʭ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 21 ʩʫʪʢʠ ʚ ʜʦʟʘʭ 2,0 ʤʣ (ʧʝʨʚʫʶ ʛʨʫʧʧʫ), 

3,0 ʤʣ (ʚʪʦʨʫʶ ʛʨʫʧʧʫ) ʠ 4,0 ʤʣ (ʪʨʝʪʴʶ ʛʨʫʧʧʫ). ɸ ʪʘʢʞʝ ʜʚʝ ʛʨʫʧʧʳ ʪʝʣʷʪ ʚ 

ʚʦʟʨʘʩʪʝ 2,5-3 ʤʝʩʷʮʘ (n=15 ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ), ʢʦʪʦʨʳʭ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ 

ʜʚʫʢʨʘʪʥʦ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʘʭ 1,0 ʤʣ (ʧʝʨʚʫʶ ʛʨʫʧʧʫ) ʠ 2,0 ʤʣ (ʚʪʦʨʫʶ 

ʛʨʫʧʧʫ). ʂʨʦʚʴ ʫ ʞʠʚʦʪʥʳʭ ʙʨʘʣʠ ʧʝʨʝʜ ʚʘʢʮʠʥʘʮʠʝʡ (ɼ0) ʠ ʯʝʨʝʟ 21 ʩʫʪʢʠ ʧʦʩʣʝ 

ʚʪʦʨʦʡ ʠʤʤʫʥʠʟʘʮʠʠ (ɼ42), ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʦ 

ʫʨʦʚʥʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʚ ʈʅ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʫʧʧʳ 

ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʧʦ 10 ʛʦʣʦʚ ʢʦʨʦʚ ʠ ʪʝʣʷʪ). 

 ʆʮʝʥʢʘ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʘʢʮʠʥʳ. ʆʮʝʥʢʫ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʚʦʜʠʣʠ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʠ 

ʢʠʰʝʯʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʪʝʣʷʪ. ɺ ʭʦʟʷʡʩʪʚʝ ʚʘʢʮʠʥʠʨʦʚʘʣʠ 

ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ - ʜʚʘʞʜʳ: ʧʝʨʚʳʡ ʨʘʟ - ʟʘ 50-60 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ, ʚʪʦʨʦʡ ʨʘʟ ï ʯʝʨʝʟ 

14-21 ʩʫʪʢʠ, ʚ ʜʦʟʝ 3,0 ʤʣ. ʇʦʣʫʯʝʥʥʳʭ ʪʝʣʷʪ ʧʝʨʚʳʡ ʨʘʟ ʚʘʢʮʠʥʠʨʦʚʘʣʠ ʚ 

ʚʦʟʨʘʩʪʝ 25-30 ʩʫʪʦʢ, ʧʦʚʪʦʨʥʦ ʯʝʨʝʟ 20-25 ʩʫʪʦʢ, ʚ ʜʦʟʝ 2,0 ʤʣ. ɺ ʢʘʯʝʩʪʚʝ 
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ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʫʧʧʳ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʠ ʪʝʣʷʪ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʜʨʫʛʦʤ ʧʦʤʝʱʝʥʠʠ.  

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʢʦʨʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʞʠʚʦʪʥʳʝ ʫ ʢʦʪʦʨʳʭ 

ʙʨʘʣʠ ʢʨʦʚʴ ʜʦ ʚʘʢʮʠʥʘʮʠʠ, ʯʝʨʝʟ 14-21 ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʚʦʡ ʚʘʢʮʠʥʘʮʠʠ (ʚʦ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʠ) ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʦʪʝʣʘ. ʋ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʙʨʘʣʠ ʧʨʦʙʳ ʢʨʦʚʠ ʚ ʪʦʞʝ ʚʨʝʤʷ, ʯʪʦ ʠ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ. ʊʘʢʞʝ 

ʙʨʘʣʠ ʢʨʦʚʴ ʫ ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʳʙʨʘʥʥʳʭ ʢʦʨʦʚ, ʚ ʧʝʨʚʳʝ 24-48 ʯʘʩʦʚ, ʧʨʠ 

ʵʪʦʤ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʩʣʝʞʠʚʘʣʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʚʳʧʦʡʢʫ ʤʦʣʦʟʠʚʘ ʚʩʝʤ ʪʝʣʷʪʘʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʚ ʦʧʳʪʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʝʣʷʪ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʠ ʢʠʰʝʯʥʳʤʠ 

ʠʥʬʝʢʮʠʷʤʠ, ʩʤʝʨʪʥʦʩʪʴ ʪʝʣʷʪ, ʘ ʪʘʢʞʝ ʠʭ ʚʳʥʫʞʜʝʥʥʘʷ ʚʳʙʨʘʢʦʚʢʘ ʚ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ. 

ʆʮʝʥʢʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʚʘʢʮʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ (ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ). ɼʣʷ ʦʮʝʥʢʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʘʢʮʠʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʭʨʘʥʝʥʠʷ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʪʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʝʨʠʠ ʚʘʢʮʠʥʳ, ʢʦʪʦʨʳʝ 

ʟʘʣʦʞʠʣʠ ʥʘ ʭʨʘʥʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2-8Üʉ.  

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʯʝʨʝʟ 12, 18 ʠ 24 ʤʝʩʷʮʘ 

ʭʨʘʥʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: ʚʥʝʰʥʠʡ ʚʠʜ (ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ) ʠ 

ʘʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʚʠʨʫʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʚ ʦʧʳʪʘʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ï ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ, ʤʘʩʩʦʡ 300-350 ʛ).  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ 

Microsoft ʆffice Excel 2010 (Microsoft, ʉʐɸ), Stat Plus 2009 (AnalystSoft Inc., 

ʉʐɸ). 

ʇʨʠ ʵʪʦʤ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 n ï ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ ʠʣʠ ʞʠʚʦʪʥʳʭ ʚ ʦʧʳʪʝ; 

 r ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ; 

 P ï ʢʨʠʪʝʨʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ.    
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 ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʯʠʪʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠ P ι 0,05. 
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4. ɺʳʜʝʣʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʝʚʦʛʦ ʠʟʦʣʷʪʘ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠʥʘʢʪʠʚʘʮʠʠ. ʀʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ.  

4.1. ɺʳʜʝʣʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʝʚʦʛʦ ʠʟʦʣʷʪʘ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʦʣʝʚʦʛʦ ʠʟʦʣʷʪʘ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 174 

ʧʨʦʙʳ ʩʤʳʚʦʚ ʩ ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ ʠ ʩʣʠʟʠʩʪʦʡ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ ʠʟ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʌ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʣʝʧʳʭ ʧʘʩʩʘʞʝʡ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʊ1 ʙʳʣʠ ʚʳʷʚʣʝʥʳ 4 ʧʨʦʙʳ, 

ʚʥʝʩʝʥʠʝ ʢʦʪʦʨʳʭ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʤʝʰʘʥʥʳʭ ʩ ʛʠʧʝʨʠʤʤʫʥʥʦʡ ʩʳʚʦʨʦʪʢʦʡ, 

ʩʦʜʝʨʞʘʱʝʡ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʘʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʤʫ 

ʚʠʨʫʩʫ, ʨʦʪʘ- ʠ ʢʦʨʦʥʘʚʠʨʫʩʘʤ ʂʈʉ) ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʘʟʚʠʪʠʝʤ ʮʠʪʦʧʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩ ʨʝʬʝʨʝʥʪʥʳʤʠ 

ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ ʠ ʤʝʪʦʜʦʤ ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ ʢ 

ʬʨʘʛʤʝʥʪʫ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʢʦʜʠʨʫʶʱʝʛʦ ʛʝʢʩʦʥ [113], ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʜʥʘ ʠʟ ʯʝʪʳʨʝʭ ʧʨʦʙ ʚʳʜʝʣʝʥʥʳʭ ʚʠʨʫʩʦʚ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʥʘ ʘʜʝʥʦʚʠʨʫʩ ʂʈʉ, ʨʠʩʫʥʦʢ 6. 

ʈʠʩʫʥʦʢ 6. 

ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

 

                                                                 1 ï ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ ɼʅʂ; 

                                                                 2 ïʫʩʣʦʚʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʦʙʘ 

 

 

 

ʄʝʪʦʜʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʘ ʛʝʥʦʤʘ ʚʳʜʝʣʝʥʥʦʛʦ ʚʠʨʫʩʘ, ʨʘʟʤʝʨʦʤ 

644 ʧ.ʥ., ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʫʯʝʥʠʝʤ ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʢʘ 

ɼʅʂ, ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʘʜʝʥʦʚʠʨʫʩʦʤ ʂʈʉ. ʂʨʦʤʝ ʪʦʛʦ, ʧʫʪʝʤ 
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ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʰʠʬʨʦʚʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ 

ʫʯʘʩʪʢʘ ɼʅʂ, ʢʦʜʠʨʫʶʱʝʛʦ ʛʝʢʩʦʥ, ʩ ʥʫʢʣʝʦʪʠʜʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʨʝʩʫʨʩʘ GenBank 

ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʚʳʜʝʣʝʥʥʦʛʦ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʨʠʩʫʥʦʢ 7.  

ʈʠʩʫʥʦʢ 7. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʟʦʣʷʪʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʨʘʟʥʳʭ ʪʠʧʦʚ ʥʘ ʦʩʥʦʚʝ 

ʬʨʘʛʤʝʥʪʘ ʛʝʥʦʤʘ (644 ʧ.ʥ.), ʢʦʜʠʨʫʶʱʝʛʦ ʛʝʢʩʦʥ. 

 Alpha (BAdV-1)

 AC000191 (BAdV-1)

 DQ630761 (BAdV-1)

 DL136070 (BAdV-3)

 AF030154 (BAdV-3)

 AC000002 (BAdV-3)

 AC000001 (BAdV-2)

 NC002513 (BAdV-2)

 AF252854 (BAdV-2)

 AF282774 (BAdV-10)

 NC020074 (BAdV-6)

 JQ345700 (BAdV-6)

 AY255801 (BAdV-6)

 AY288815 (BAdV-7)

 AF238232 (BAdV-7)

 AF238233 (BAdV-8)

 AF207658 (BAdV-5)

 AY288814 (BAdV-4)

 NC002685 (BAdV-4)

 AF036092 (BAdV-4)100

100

99

98

99

77

100

59

100

34

100

72

34

100

43

33

100

 

ʅʘ ʨʠʩʫʥʢʝ 7 ʚʳʜʝʣʝʥʥʳʡ ʥʘʤʠ ʰʪʘʤʤ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʦʙʦʟʥʘʯʝʥ ʢʘʢ 

Alpha. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʰʪʘʤʤʦʚ ʥʘ ʦʩʥʦʚʝ ʬʨʘʛʤʝʥʪʘ ʛʝʥʦʤʘ, 

ʢʦʜʠʨʫʶʱʝʛʦ ʛʝʢʩʦʥ, ʧʦʢʘʟʘʣ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʳʜʝʣʝʥʥʦʛʦ ʥʘʤʠ ʰʪʘʤʤʘ ʢ 

ʧʝʨʚʦʤʫ ʪʠʧʫ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʨʦʜʫ Mastadenovirus. ʉʪʝʧʝʥʴ 

ʩʭʦʜʩʪʚʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟʦʣʷʪʘ ʩ ʘʜʝʥʦʚʠʨʫʩʦʤ ʂʈʉ I-ʛʦ ʪʠʧʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ ʨʝʩʫʨʩʘ GenBank, ʩʦʩʪʘʚʠʣʘ 99% ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ. 

 

        

 

 

 

 

 

Mast. 

 

 

   

 

 

 

 

 

 

 

 

 

At. 
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4.2. ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, 

ʦʮʝʥʢʘ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳʜʝʣʝʥʥʳʡ ʘʜʝʥʦʚʠʨʫʩ ʂʈʉ I-ʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʧʦʯʢʠ ʪʝʣʝʥʢʘ MDBK. ɺʩʝʛʦ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ 27 ʧʘʩʩʘʞʝʡ ʚʳʜʝʣʝʥʥʦʛʦ ʚʠʨʫʩʘ ʚ ʫʢʘʟʘʥʥʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ.  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ: 

- ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤ ̫ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ MDBK 

ʜʦ ʟʘʨʘʞʝʥʠʷ, ʪʘʙʣʠʮʘ 1. 

- ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ ʟʘʨʘʞʝʥʠʷ, ʪʘʙʣʠʮʘ 2. 

- ʦʧʪʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʟʘʨʘʞʝʥʥʳʭ ʢʣʝʪʦʢ 

(ʪʘʙʣʠʮʘ 3), ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚʠʨʫʩʘ ʚ ʧʝʨʝʚʠʚʘʝʤʦʡ 

ʢʫʣʴʪʫʨʝ. 

ʊʘʙʣʠʮʘ 1. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ MDBK 

(ʧʣʦʱʘʜʴ ʤʘʪʨʘʩʘ 75 ʩʤ2) 

ɺʨʝʤʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʜʦ ʟʘʨʘʞʝʥʠʷ, ʯʘʩʳ 

ɿʘʨʘʞʘʶʱʘʷ ʜʦʟʘ 

ʆʙʲʝʤ 

ʧʦʣʫʯʝʥʥʦʡ 

ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ 

ʩʫʩʧʝʥʟʠʠ 

ʀʥʬʝʢʮʠʦʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚʠʨʫʩʘ* 

24 1 ʤʣ ï 105 ʊʎɼ50/ʤʣ 35 ʤʣ 105,66 ʊʎɼ50/ʤʣ 

48 1 ʤʣ ï 105 ʊʎɼ50/ʤʣ 35 ʤʣ 106,0 ʊʎɼ50/ʤʣ 

72 1 ʤʣ ï 105 ʊʎɼ50/ʤʣ 35 ʤʣ 105,0 ʊʎɼ50/ʤʣ 

* ʯʝʨʝʟ 120 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

 

ʊʘʙʣʠʮʘ 2. 

ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʟʘʨʘʞʘʶʱʝʡ ʜʦʟʳ ʜʣʷ 48 ʯʘʩʦʚʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ MDBK (ʧʣʦʱʘʜʴ 

ʤʘʪʨʘʩʘ 75 ʩʤ2) 

ɿʘʨʘʞʘʶʱʘʷ ʜʦʟʘ 

ʉʦʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨʳ 

ʢʣʝʪʦʢ (ʫʨʦʚʝʥʴ 

ʧʨʦʷʚʣʝʥʠʝ ʎʇɼ 

ʚʠʨʫʩʘ ʚ % ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ) 

ʆʙʲʝʤ 

ʧʦʣʫʯʝʥʥʦʡ 

ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ 

ʩʫʩʧʝʥʟʠʠ 

ʀʥʬʝʢʮʠʦʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚʠʨʫʩʘ* 

1 ʤʣ - 104 ʊʎɼ50/ʤʣ å 60% 35 ʤʣ 103,66 ʊʎɼ50/ʤʣ 

1 ʤʣ - 104,5 ʊʎɼ50/ʤʣ å 75% 35 ʤʣ 105,0 ʊʎɼ50/ʤʣ 

1 ʤʣ ï 105 ʊʎɼ50/ʤʣ å 95% 35 ʤʣ 106,0 ʊʎɼ50/ʤʣ 

1 ʤʣ ï 105,5 ʊʎɼ50/ʤʣ å 99% 35 ʤʣ 106,33 ʊʎɼ50/ʤʣ 

1 ʤʣ ï 106 ʊʎɼ50/ʤʣ å 99% 35 ʤʣ 106,76 ʊʎɼ50/ʤʣ 

* ʯʝʨʝʟ 120 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
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ʊʘʙʣʠʮʘ 3. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʲʝʤʘ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʩʫʩʧʝʥʟʠʠ*  

ɺʨʝʤʷ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ 

ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ 

ʉʦʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨʳ 

ʢʣʝʪʦʢ (ʫʨʦʚʝʥʴ 

ʧʨʦʷʚʣʝʥʠʝ ʎʇɼ 

ʚʠʨʫʩʘ ʚ % ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ) 

ʆʙʲʝʤ 

ʧʦʣʫʯʝʥʥʦʡ 

ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ 

ʩʫʩʧʝʥʟʠʠ 

ʀʥʬʝʢʮʠʦʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚʠʨʫʩʘ*  

48 ʯʘʩʦʚ å 55% 35 ʤʣ 104,5ʊʎɼ50/ʤʣ 

72 ʯʘʩʘ å 80% 35 ʤʣ 105,5 ʊʎɼ50/ʤʣ 

96 ʯʘʩʦʚ å 95% 35 ʤʣ 106,33 ʊʎɼ50/ʤʣ 

120 ʯʘʦʚ å 99% 35 ʤʣ 106,5 ʊʎɼ50/ʤʣ 

144 ʯʘʩʘ å 99% 35 ʤʣ 106,5 ʊʎɼ50/ʤʣ 

* ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʦʩʪʘʚʣʷʣʘ 1 ʤʣ ï 106,0 ʊʎɼ50/ʤʣ ʥʘ 1 ʤʘʪʨʘʩ ʩ 48 

ʯʘʩʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʢʣʝʪʦʢ MDBK 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʚʨʝʤʝʥʝʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ MDBK ʜʦ ʟʘʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʫʶ 

ʠʥʬʝʢʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʠʨʫʩʘ 106,0 ʊʎɼ50/ʤʣ ʷʚʣʷʝʪʩʷ 48 ʯʘʩʦʚ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʟʘʨʘʞʝʥʠʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʯʝʨʝʟ 24 ʠ 72 ʯʘʩʘ ʧʦʩʣʝ ʧʝʨʝʩʝʚʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʠʨʫʩʥʘʷ ʩʫʩʧʝʥʟʠʷ ʠʤʝʝʪ ʤʝʥʴʰʫʶ 

ʘʢʪʠʚʥʦʩʪʴ - 105,66 ʊʎɼ50/ʤʣ ʠ 10
5,0 ʊʎɼ50/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʆʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ MDBK 

(ʤʘʪʨʘʩ ʩ 48 ʯʘʩʦʚʦʡ ʢʫʣʴʪʫʨʦʡ, ʧʣʦʱʘʜʴʶ 75 ʩʤ2) ʩʦʩʪʘʚʣʷʝʪ 1 ʤʣ ʩ ʘʢʪʠʚʥʦʩʪʴʶ 

106,0 ʊʎɼ50/ʤʣ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1,5 ʊʎɼ50 ʥʘ ʦʜʥʫ ʢʣʝʪʢʫ. ʋʢʘʟʘʥʥʘʷ 

ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʘʜʝʥʦʚʠʨʫʩʘ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʩʫʩʧʝʥʟʠʶ ʩ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 106,76 ʊʎɼ50/ʤʣ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʟʘʨʘʞʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚʠʨʫʩʘ ʚ ʩʫʩʧʝʥʟʠʠ ʩʦʩʪʘʚʣʷʝʪ 

120Ñ4 ʯʘʩʦʚ. 

ɺ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʠʨʫʩʘ ʩ ʢʣʝʪʢʦʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʟʘʨʘʞʝʥʠʷ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ ʩ 

ʧʨʦʚʝʜʝʥʠʝʤ çʢʦʥʪʘʢʪʘè. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʤʦʥʦʩʣʦʷ ʠʟ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʤʘʪʨʘʩʘ (ʨʦʣʣʝʨʘ) 

ʫʜʘʣʷʶʪ ʨʦʩʪʦʚʫʶ ʩʨʝʜʫ, ʚʥʦʩʷʪ ʟʘʨʘʞʘʶʱʫʶ ʚʠʨʫʩʩʦʜʝʨʞʘʱʫʶ ʩʫʩʧʝʥʟʠʶ, 

ʨʘʚʥʦʤʝʨʥʦ ʝʝ ʨʘʩʧʨʝʜʝʣʷʶʪ ʧʦ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ, ʧʦʩʣʝ ʯʝʛʦ ʢʫʣʴʪʫʨʘʣʴʥʳʡ 
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ʤʘʪʨʘʩ ʧʦʤʝʱʘʶʪ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ. ʉʧʫʩʪʷ ʯʘʩ ʚ ʤʘʪʨʘʩ 

ʚʥʦʩʷʪ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʩʨʝʜʫ ʠ ʧʨʦʚʦʜʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ 48-120 ʯʘʩʦʚ ʠʣʠ ʙʦʣʴʰʝ.   

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʟʘʨʘʞʝʥʠʷ ʢʫʣʴʪʫʨʳ MDBK ʩ ʧʨʦʚʝʜʝʥʠʝʤ çʢʦʥʪʘʢʪʘè 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʠʨʫʩ ʩ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 0,5-0,77 lg ʚʳʰʝ, ʯʝʤ ʧʨʠ 

ʙʝʩʢʦʥʪʘʢʪʥʦʤ ʚʥʝʩʝʥʠʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ.   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʘʜʘʧʪʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʚʠʨʫʩʩʦʜʝʨʞʘʱʫʶ ʩʫʩʧʝʥʟʠʶ ʩ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 7,0 lg ʊʎɼ50/ʤʣ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʠ ʭʘʨʘʢʪʝʨʥʫʶ 

ʤʠʢʨʦʢʘʨʪʠʥʫ ʮʠʪʦʧʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDBK, ʚʳʟʚʘʥʥʘʷ 

ʘʜʝʥʦʚʠʨʫʩʦʤ ʂʈʉ, ʨʠʩʫʥʦʢ 8. ʂʦʪʦʨʘʷ ʚʳʨʘʞʘʣʘʩʴ ʚ ʜʝʛʝʥʝʨʘʮʠʠ ʢʣʝʪʦʢ 

ʟʘʨʘʞʝʥʥʦʛʦ ʤʦʥʦʩʣʦʷ. ʂʣʝʪʢʠ ʧʨʠʦʙʨʝʪʘʣʠ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʦʙʨʘʟʦʚʳʚʘʣʠ 

ʢʦʥʛʣʦʤʝʨʘʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʟʨʫʰʝʥʠʝ ʤʦʥʦʩʣʦʷ. 

ʈʠʩʫʥʦʢ 8. 

ʎʠʪʦʧʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDBK,  

ʚʳʟʚʘʥʥʳʝ ʚʳʜʝʣʝʥʥʳʤ ʘʜʝʥʦʚʠʨʫʩʦʤ ʂʈʉ 

 

ɼʨʫʛʦʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʧʦʩʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʚʠʨʫʩʦʤ ʠ 

ʢʣʝʪʢʦʡ ï ʜʦʙʘʚʣʝʥʠʝ ʚ ʟʘʨʘʞʘʶʱʫʶ ʚʠʨʫʩʩʦʜʝʨʞʘʱʫʶ ʩʫʩʧʝʥʟʠʶ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʩʨʝʜʫ ʪʨʠʧʩʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,25Ñ0,1% ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʝ 

ʜʘʣ ʟʘʤʝʪʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ 

ʘʜʝʥʦʚʠʨʫʩʘ. 
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 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʣʣʝʨʥʦʛʦ ʤʝʪʦʜʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʧʣʦʱʘʜʠ ʤʦʥʦʩʣʦʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʠ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

ʩʨʝʜʳ (ʚ ʧʝʨʝʨʘʩʯʝʪʝ ʥʘ ʦʜʥʫ ʢʣʝʪʢʫ MDBK), ʧʦʟʚʦʣʷʝʪ ʝʱʝ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ 

ʘʜʝʥʦʚʠʨʫʩʘ ʜʦ 7,23-7,50 lg ʊʎɼ50/ʤʣ. 

ʋ ʚʳʜʝʣʝʥʥʦʛʦ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ I-ʛʦ ʪʠʧʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʝʡ ʠ ʛʝʤʘʜʩʦʨʙʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʩʚʠʥʴʠ, ʢʨʦʣʠʢʘ, ʙʝʣʦʡ ʤʳʰʠ, ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, ʧʝʪʫʭʘ, ʙʘʨʘʥʘ.  

ɺʳʜʝʣʝʥʥʳʡ ʰʪʘʤʤ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ I-ʛʦ ʪʠʧʘ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ 

çɸʣʴʬʘè ʜʝʧʦʥʠʨʦʚʘʥ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʦʣʣʝʢʮʠʶ ʚʠʨʫʩʦʚ ʀʥʩʪʠʪʫʪʘ 

ʚʠʨʫʩʦʣʦʛʠʠ ʠʤ. ɼ.ʀ. ʀʚʘʥʦʚʩʢʦʛʦ ʌɻɹʋ çʅʀʎʕʄ ʠʤ. ʅ.ʌ. ɻʘʤʘʣʝʠè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʥʦʤʝʨ ʜʝʧʦʥʝʥʪʘ ɻʂɺ ˉ2732 (ʋʜʦʩʪʦʚʝʨʝʥʠʝ ʦ 

ʜʝʧʦʥʠʨʦʚʘʥʠʠ ʰʪʘʤʤʘ çɸʣʴʬʘè ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʨʠʣʦʞʝʥʠʠ 

ˉ1).  

4.3. ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠʥʘʢʪʠʚʘʮʠʠ ʚʳʜʝʣʝʥʥʦʛʦ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʘʢʪʠʚʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʩʦʝʜʠʥʝʥʠʷ: ʬʦʨʤʘʣʠʥ (ʩʦʜʝʨʞʘʱʠʡ 37% ʬʦʨʤʘʣʴʜʝʛʠʜʘ), ʜʠʤʝʨ ʵʪʠʣʝʥʠʤʠʥʘ ʠ 

ɓ-ʧʨʦʧʠʦʣʘʢʪʦʥ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ ʩ ʨʘʟʥʳʤ ʚʨʝʤʝʥʝʤ ʵʢʩʧʦʟʠʮʠʠ. 

ʀʥʘʢʪʠʚʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ.   

ʆʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʘʢʪʠʚʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʯʝʪʳʨʝʭ ʢʨʘʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʩʩʘʞʝʡ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDBK, ʪʘʙʣʠʮʘ 

4. 

ʊʘʙʣʠʮʘ 4. 

ʆʪʨʘʙʦʪʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ  

ʨʘʟʣʠʯʥʳʭ ʠʥʘʢʪʠʚʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ 

ɸʛʝʥʪ ʂʦʥʮʝʥʪʨʘʮʠʷ 
ɺʨʝʤʷ 

ʵʢʩʧʦʟʠʮʠʠ, ʯ 

ʅʘʣʠʯʠʝ (+) / ʦʪʩʫʪʩʪʚʠʝ (-) 

ʎʇɼ ʚʠʨʫʩʘ ʚ ʧʘʩʩʘʞʝ ˉ 

1 2 3 4 

ʌʦʨʤʘʣʠʥ 

0,1% 

24 + + + + 

48 + + + + 

72 + + + + 

96 - - + + 

0,2 % 

24 + + + + 

48 - + + + 

72 - - - + 

96 - - - + 
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0,3% 

24 + + + + 

48 - - - + 

72 - - - - 

96 - - - - 

ɼʠʤʝʨ 

ʵʪʠʣʝʥʠʤʠʥʘ  

0,05% 

12 + + + + 

18 + + + + 

24 + + + + 

48 + + + + 

0,1% 

12 + + + + 

18 - + + + 

24 - - + + 

48 - - + + 

0,2% 

12 - - + + 

18 - - - - 

24 - - - - 

48 - - - - 

ɓ-ʧʨʦʧʠʦʣʘʢʪʦʥ 

0,05% 

2 + + + + 

24 + + + + 

48 + + + + 

72 + + + + 

0,1% 

2 + + + + 

24 + + + + 

48 + + + + 

72 + + + + 

0,2% 

2 + + + + 

24 - - + + 

48 - - - + 

72 - - - + 

0,3% 

2 - - + + 

24 - - - - 

48 - - - - 

72 - - - - 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ 

ʠʥʘʢʪʠʚʘʮʠʠ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʧʦʜʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʠ ʨʝʞʠʤʳ:  

- ʬʦʨʤʘʣʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,3 % ʧʨʠ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ 72 ʯʘʩʘ; 

- ʜʠʤʝʨʵʪʠʣʝʥʠʤʠʥ ʚ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,2 % ʧʨʠ ʚʨʝʤʝʥʠ 

ʵʢʩʧʦʟʠʮʠʠ 24 ʯʘʩʘ; 

- ɓ-ʧʨʦʧʠʦʣʘʢʪʦʥ ʚ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,3 % ʧʨʠ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ 

48 ʯʘʩʦʚ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʠʥʘʢʪʠʚʠʨʫʶʱʝʛʦ 

ʘʛʝʥʪʘ ʬʦʨʤʘʣʠʥ, ʩʦʜʝʨʞʘʱʠʡ 37% ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠ ʫʜʦʙʥʳʡ ʚ ʨʘʙʦʪʝ.  
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4.4. ʀʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ 

çɸʣʴʬʘè ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʦʛʦ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʠ ʦʮʝʥʢʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʜʠʜʘʪʘ ʚ ʚʘʢʮʠʥʥʳʝ ʰʪʘʤʤʳ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ 4 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘ ʤʦʥʦʚʘʢʮʠʥʳ ʩ ʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʩʫʩʧʝʥʟʠʠ (ʥʝʜʦʩʪʘʶʱʠʡ ʦʙʲʝʤ ʙʳʣ ʜʦʚʝʜʝʥ ʜʦ 

100% ʟʘ ʩʯʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ) ʠ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʘʜʲʶʚʘʥʪʘʤʠ: 

ʥʝʧʦʣʥʳʤ ʘʜʲʶʚʘʥʪʦʤ ʌʨʝʡʥʜʘ (ʅɸʌ) ʠ ɻʆɸ.  ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʦʜʠʥ ʧʫʣ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʠʥʬʝʢʮʠʦʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦ ʠʥʘʢʪʠʚʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 6,0 lg ʊʎɼ50/ʤʣ. 

ʂʘʞʜʳʤ ʚʘʨʠʘʥʪʦʤ ʚʘʢʮʠʥʠʨʦʚʘʣʠ ʛʨʫʧʧʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ (n=5) ʠ ʪʝʣʷʪ 

(n=7) ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʘʭ 1 ʠ 2 ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʦʢʨʘʪʥʦ. ʂʨʦʚʴ ʙʨʘʣʠ ʫ 

ʚʩʝʭ ʞʠʚʦʪʥʳʭ (ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʴʥʳʭ ï ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, n=5 ʜʣʷ 

ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʠ n=7 ʜʣʷ ʪʝʣʷʪ) ʜʦ (ɼ0) ʠ ʯʝʨʝʟ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ (ɼ21). 

ɸʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʠʨʫʩʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʨʦʚʥʶ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ, ʪʘʙʣʠʮʳ 5 ʠ 6. 

ʊʘʙʣʠʮʘ 5. 

ʋʨʦʚʝʥʴ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ  

ʚ ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ɸʜʲʶʚʘʥʪ 
ʂʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ 

ʩʫʩʧʝʥʟʠʠ 

ʋʨʦʚʝʥʴ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʘʥʪʠʪʝʣ* 

ɼ0 ɼ21 

ʅɸʌ 50% 0 97 

ʅɸʌ 20% 0 74 

ɻʆɸ 80% 0 56 

ɻʆɸ 20% 0 42 

ʂʦʥʪʨʦʣʴʥʳʝ 

ʞʠʚʦʪʥʳʝ 
0% 0 0 

*  ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ, 

ʚʳʨʘʞʝʥʥʳʝ ʚ ʦʙʨʘʪʥʳʭ ʚʝʣʠʯʠʥʘʭ.  
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ʊʘʙʣʠʮʘ 6. 

ʋʨʦʚʝʥʴ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ  

ʚ ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ 

ɸʜʲʶʚʘʥʪ 
ʂʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ 

ʩʫʩʧʝʥʟʠʠ 

ʋʨʦʚʝʥʴ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʘʥʪʠʪʝʣ* 

ɼ0 ɼ21 

ʅɸʌ 50% 0 105 

ʅɸʌ 20% 0 78 

ɻʆɸ 80% 0 58 

ɻʆɸ 20% 0 39 

ʂʦʥʪʨʦʣʴʥʳʝ 

ʞʠʚʦʪʥʳʝ 
0% 0 0 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʚʘʨʠʘʥʪʳ ʤʦʥʦʚʘʢʮʠʥʳ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʚʳʟʳʚʘʶʪ ʚʳʨʘʙʦʪʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʢʘʢ ʫ 

ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ (P᾽0,03), ʪʘʢ ʠ ʫ ʪʝʣʷʪ (P̓ 0,02). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʞʠʚʦʪʥʳʭ (ʦʙʦʠʭ ʚʠʜʦʚ), ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠ 

ʚʘʨʠʘʥʪʳ ʚʘʢʮʠʥʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʦʣʥʦʛʦ ʘʜʲʶʚʘʥʪʘ 

ʌʨʝʡʥʜʘ, ʯʪʦ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ, ʧʦʩʢʦʣʴʢʫ ʅɸʌ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ 

ʤʦʱʥʳʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [19, 31, 90].   

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʡ ʘʜʝʥʦʚʠʨʫʩ ʂʈʉ 

ʷʚʣʷʝʪʩʷ ʘʥʪʠʛʝʥʥʦ ʘʢʪʠʚʥʳʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʚʘʢʮʠʥʥʦʛʦ 

ʰʪʘʤʤʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ. 
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5. ʈʘʟʨʘʙʦʪʢʘ ʨʦʜʦʩʧʝʮʠʬʠʯʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

ɺʩʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚʟʷʪʳʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʨʝʩʫʨʩʘ 

GenBank, ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʨʦʚʥʝʥʳ ʠ ʦʙʨʝʟʘʥʳ ʧʦ ʨʘʟʤʝʨʫ ʫʯʘʩʪʢʘ, 

ʢʦʜʠʨʫʶʱʝʛʦ ʛʝʢʩʦʥ ʘʜʝʥʦʚʠʨʫʩʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ 

ʙʝʣʢʦʤ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ [88, 113, 127, 142]. ɺʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

34 ʨʘʟʣʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʛʝʥʘ.  

ʇʦʩʢʦʣʴʢʫ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʘʤ Mastadenovirus ʠ Atadenovirus ʥʘʤʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʥʝʟʜʦʚʦʡ ʚʘʨʠʘʥʪ ʇʎʈ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʡ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʘʡʤʝʨʳ, ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

(BALF ʠ BARF) [113], ʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʪʦʨʦʡ ʨʘʟʨʘʙʦʪʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʘʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʨʦʜʘ (Mast-F, Mast-R ʠ At-F, At-R ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʘʙʣʠʮʘ 7. 

ʊʘʙʣʠʮʘ 7. 

ʅʘʙʦʨ ʧʨʘʡʤʝʨʦʚ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

ʅʘʟʚʘʥʠʝ ʅʘʟʥʘʯʝʥʠʝ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʈʘʟʤʝʨ 

ʬʨʘʛʤʝʥʪʘ 

BALF 
ʦʙʱʠʝ  

5-GRTGGTCIYTRGATRTRATGGA-3 
644 ʧ.ʥ. 

BARF 5-AAGYCTRTCATCYCCDGGCCA-3 

Mast-F ʜʣʷ ʨʦʜʘ 

Mastadenovirus 

5-ATTCAAGTKCCDCAAAAGTTTTTTGC-3 
431 ʧ.ʥ. 

Mast-R 5-GCCWGARTAHGTRAAGTASGGATCG-3 

At-F ʜʣʷ ʨʦʜʘ 

Atadenovirus 

5-ATTCARGTWCCWCARAARTTTTTTGC-3 
432 ʧ.ʥ. 

At-R 5-CCAGAATATKHAAAATTKGGAT -3 

      ʛʜʝ: Y=C+T, R=A+G, D=G+A+T, W=A+T, K=G+T, S=G+C, H=A+T+C, I = inosine. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʠ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʳʣʠ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʜʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʧʣʘʟʤʠʜʳ (pGEM-Mast ʠ pGEM-At) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʢʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʢʣʦʥʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʇʎʈ pGEM ʊ-Easy.  

ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʳʡ ʘʜʝʥʦʚʠʨʫʩ BAdV-1 (ʨʦʜ Mastadenovirus) ʠ 

ʧʦʣʝʚʦʡ ʚʠʨʫʩ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʦʙʘ), ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ, ʢʘʢ ʘʜʝʥʦʚʠʨʫʩ ʂʈʉ BAdV-8 (ʨʦʜ 

Atadenovirus). ʀʩʧʦʣʴʟʫʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʘʡʤʝʨʳ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʨʘʛʤʝʥʪʳ ʛʝʥʦʤʦʚ BAdV-1 ʠ BAdV-8, ʢʦʪʦʨʳʝ ʧʦʩʣʝ 
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ʚʳʜʝʣʝʥʠʷ ʠʟ ʘʛʘʨʦʟʥʦʛʦ ʛʝʣʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʯʠʩʪʢʠ ʙʳʣʠ ʚʩʪʨʦʝʥʳ ʚ ʚʝʢʪʦʨʳ 

pGEM ʊ-Easy.  

ʊʨʘʥʩʬʦʨʤʘʮʠʶ ʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ E.coli (ʰʪʘʤʤ Top Ten) ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ, ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (1800 ʚʦʣʴʪ ʜʣʷ ʢʶʚʝʪʘ 

ʨʘʟʤʝʨʦʤ 1 ʤʤ). ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ E.coli ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ LB-ʙʫʣʴʦʥʝ ʚ 

ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʩʝʚʘʣʠ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ʩ 

ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʘʤʧʠʮʠʣʣʠʥ (100 ʤʢʛ/ʤʣ). ʏʘʰʢʠ ʇʝʪʨʠ 

ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1Üʉ, ʧʨʦʚʦʜʷ ʫʯʝʪ ʨʦʩʪʘ ʢʦʣʦʥʠʡ 

E.coli. 

 ʇʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ ʧʣʘʟʤʠʜʥʦʡ ʚʩʪʘʚʢʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʇʎʈ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʩʝʚʘʷ ʢʦʣʦʥʠʠ ʚ LB-ʙʫʣʴʦʥ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʤʧʠʮʠʣʣʠʥʘ (100 

ʤʢʛ/ʤʣ). ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʬʠʨʤʳ Promega 

DNA Purification System, WizardÑPlus, SV Minipreps (ʉʐɸ). 

ʂʦʨʨʝʢʪʥʦʩʪʴ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʣʘʟʤʠʜ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʪʨʦʝʥʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ BAdV-1 ʠʣʠ BAdV-8 ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦ 

ʉʵʥʛʝʨʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʡʤʝʨʦʚ, ʪʘʙʣʠʮʘ 7. 

ɺ ʧʨʦʮʝʩʩʝ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʝ ʨʝʞʠʤʳ ʜʣʷ ʚʩʝʭ ʩʪʘʜʠʡ ʨʝʘʢʮʠʠ, ʪʘʙʣʠʮʘ 

8. 

 

 

ʊʘʙʣʠʮʘ 8. 

ʊʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʝ ʨʝʞʠʤʳ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ 

I -ʷ ʘʤʧʣʠʬʠʢʘʮʠʷ BALF ʠ BARF 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ 

940ʉ 5 ʤʠʥ 1 

940ʉ 

530ʉ 

720ʉ 

15 ʩ 

15 ʩ 

30 ʩ 

30 

720ʉ 5 ʤʠʥ 1 
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II -ʷ ʘʤʧʣʠʬʠʢʘʮʠʷ Mast-F,  Mast-R II -ʷ ʘʤʧʣʠʬʠʢʘʮʠʷ At-F, At-R 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʨʝʤʷ 
ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚʨʝʤʷ 

ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ 

940ʉ 5 ʤʠʥ 1 940ʉ 5 ʤʠʥ 1 

940ʉ 

520ʉ 

720ʉ 

15 ʩ 

15 ʩ 

30 ʩ 

30 

940ʉ 

520ʉ 

720ʉ 

15 ʩ 

15 ʩ 

30 ʩ 

30 

720ʉ 5 ʤʠʥ 1 720ʉ 5 ʤʠʥ 1 

ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʣʠ 

ʤʦʣʷʨʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʞʜʦʡ ʧʣʘʟʤʠʜʳ, ʧʦʩʣʝ ʯʝʛʦ ʛʦʪʦʚʠʣʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʝʩʷʪʠʢʨʘʪʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ, ʧʨʝʜʝʣʦʤ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʯʠʪʘʣʠ ʧʦʩʣʝʜʥʝʝ ʨʘʟʚʝʜʝʥʠʝ ʧʣʘʟʤʠʜʳ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʙʣʶʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʇʎʈ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ 5,4ʭ103 ʤʦʣ/ʤʢʣ 

ʜʣʷ ʨʦʜʘ Mastadenovirus ʠ 4,3ʭ103 ʤʦʣ/ʤʢʣ ʜʣʷ ʨʦʜʘ Atadenovirus, ʨʠʩʫʥʢʠ 9 ʠ 10. 

ʈʠʩʫʥʦʢ 9. 

ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʇʎʈ (ʧʣʘʟʤʠʜʘ pGEM-Mast)  

 

 
 

ʄ - ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ɼʅʂ; (-1) ï (-10) - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʝʩʷʪʠʢʨʘʪʥʳʝ 

ʨʘʟʚʝʜʝʥʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʧʣʘʟʤʠʜʳ pGEM-Mast. 
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ʈʠʩʫʥʦʢ 10. 

ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʇʎʈ (ʧʣʘʟʤʠʜʘ pGEM-At)  

 

 
ʄ - ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ɼʅʂ; (-1) ï (-9) - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʝʩʷʪʠʢʨʘʪʥʳʝ 

ʨʘʟʚʝʜʝʥʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʧʣʘʟʤʠʜʳ pGEM-At. 

 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʷʣʠ, ʠʩʧʦʣʴʟʫʷ ʧʘʥʝʣʴ ʦʙʨʘʟʮʦʚ, 

ʩʦʜʝʨʞʘʱʫʶ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʠʨʫʩʥʳʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʧʘʪʦʛʝʥʳ, ʚʳʟʳʚʘʶʱʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʩʭʦʜʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ, ʘ ʪʘʢʞʝ 

ʥʦʩʦʚʳʝ ʩʤʳʚʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʦʡ ʢʦʨʦʚʳ (ʞʠʚʦʪʥʦʝ 

ʩʦʜʝʨʞʘʣʦʩʴ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ), ʥʝʟʘʨʘʞʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʊ1 ʠ MDBK. ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʙʳ, ʩʦʜʝʨʞʘʱʠʝ ɼʅʂ 

ʘʜʝʥʦʚʠʨʫʩʘ BAdV-1 ʠ BAdV-8, ʪʘʙʣʠʮʘ 9.  

ʊʘʙʣʠʮʘ 9. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʇʎʈ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

ʈʝʟʫʣʴʪʘʪ ʦʙʥʘʨʫʞʝʥʠʷ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

ʇʨʦʙʘ Mast-F,  Mast-R At-F, At -R 

ʂ+ + (BAdV-1) + (BAdV-8) 

ʅʦʩʦʚʳʝ ʩʤʳʚʳ ʦʪ ʂʈʉ - - 

ʂʫʣʴʪʫʨʘ ʢʣʝʪʦʢ ʊ1 - - 

ʂʫʣʴʪʫʨʘ ʢʣʝʪʦʢ MDBK - - 

ɺʠʨʫʩ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ - - 
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ɺʠʨʫʩ ʀʈʊ - - 

ɺʠʨʫʩ ʇɻ-3 - - 

ɺʠʨʫʩ ʈʉ - - 

ʈʦʪʘʚʠʨʫʩ - - 

ʂʦʨʦʥʘʚʠʨʫʩ - - 

P. multocida ʪʠʧ ɸ - - 

P. multocida  ʪʠʧ  B - - 

P. multocida ʪʠʧ D - - 

M. haemolytica - - 

E.coli ʆ101 - - 

E.coli ʆ141 - - 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʩʪ ʩʠʩʪʝʤʳ, ʪ.ʝ. 

ʧʦʢʘʟʳʚʘʶʪ ʝʝ ʚʳʩʦʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʢ ʘʜʝʥʦʚʠʨʫʩʫ ʂʈʉ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʩʪ-

ʩʠʩʪʝʤʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʷʶʪ ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʩʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʅʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʪʝʩʪ-ʩʠʩʪʝʤʫ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʜʝʥʦʚʠʨʫʩʦʚ ʂʈʉ 

ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʥʦʨʤʘʪʠʚʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʝʝ ʨʝʛʠʩʪʨʘʮʠʠ.   

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʝʚʳʭ ʧʨʦʙ ʤʘʪʝʨʠʘʣʘ ï ʥʦʩʦʚʳʭ ʠ ʛʣʘʟʥʳʭ ʩʤʳʚʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʦʪ ʪʝʣʷʪ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ, ʧʨʠʩʫʱʝʡ ʨʝʩʧʠʨʘʪʦʨʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ.  
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6. ʀʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʪʝʣʷʪ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ʚ ʭʦʟʷʡʩʪʚʘʭ 

ʈʌ. 

ɺ ʭʦʜʝ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 1255 ʧʨʦʙ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʨʦʚ ʠ ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʟ 

15 ʭʦʟʷʡʩʪʚ ɺʦʣʦʛʦʜʩʢʦʡ, ɺʦʨʦʥʝʞʩʢʦʡ, ʂʘʣʫʞʩʢʦʡ, ʄʦʩʢʦʚʩʢʦʡ, ʊʘʤʙʦʚʩʢʦʡ 

ʦʙʣʘʩʪʝʡ, ɸʣʪʘʡʩʢʦʛʦ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʝʚ, ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʠ ʢʠʰʝʯʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʪʝʣʷʪ. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʧʨʠʤʝʥʷʣʠ 

ʨʝʘʢʮʠʶ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ I-ʛʦ ʪʠʧʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ 

ʚʦʟʙʫʜʠʪʝʣʷʤ: ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (ɸɺ) ʚ 26% ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ, 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ (ʀʈʊ) ï ʚ 50%, ʧʘʨʘʛʨʠʧʧʘ-3 (ʇɻ-3) - ʚ 83%, 

ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ (ɺɼ) - ʚ 87%, ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ ʙʦʣʝʟʥʠ (ʈʉ) ï ʚ 

60%, ʨʦʪʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʠ (ʈɺ) ï ʚ 83%, ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʠ (ʂɺ) ï ʚ 84% 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ, ʨʠʩʫʥʦʢ 11. 

ʈʠʩʫʥʦʢ 11. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʚʠʨʫʩʫ ʚ 

ʈʅ, ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 
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ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ, ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ ʙʦʣʝʟʥʠ ʠ ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ 
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ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʀʌɸ-ʥʘʙʦʨʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 12. 

ʈʠʩʫʥʦʢ 12. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʚʠʨʫʩʫ ʚ 

ʀʌɸ, ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 
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ʚʦʟʙʫʜʠʪʝʣʴ

 
ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ ʩʦʩʪʘʚʠʣʦ: ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ ï 51%, ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ ʙʦʣʝʟʥʠ ï 61%, ʚʠʨʫʩʥʦʡ 

ʜʠʘʨʝʠ ï 85% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ. 

ʇʨʠ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʜʝʥʦʚʠʨʫʩʦʚ ʂʈʉ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 124 ʧʦʣʝʚʳʝ ʧʨʦʙʳ (ʥʦʩʦʚʳʝ ʠ ʛʣʘʟʥʳʝ ʩʤʳʚʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʪʝʣʷʪ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʈʌ) ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʇʎʈ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʠʟ ʨʦʜʘ 

Mastadenovirus ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 11,3 % ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ, ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ 

ʂʈʉ ʠʟ ʨʦʜʘ Atadenovirus - ʚ 7,2 % ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ, ʨʠʩʫʥʦʢ 13.  
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ʈʠʩʫʥʦʢ 13.  

ʆʙʥʘʨʫʞʝʥʠʝ ɼʅʂ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʚ ʧʦʣʝʚʳʭ ʧʨʦʙʘʭ 

101

14

9

ʆʪʨ. ʧʨʦʙʳ

ɼʅʂ Mastadenovirus

ɼʅʂ Atadenovirus

 

ɼʣʷ ʪʠʧʠʨʦʚʘʥʠʷ ʠʟʦʣʷʪʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʯʘʩʪʴ ʧʨʦʙ, ʜʘʚʰʠʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʜʚʝʨʛʣʠ ʯʘʩʪʠʯʥʦʤʫ ʛʝʥʦʤʥʦʤʫ ʩʝʢʚʝʥʠʨʦʚʘʥʠʶ ʥʘ 

ʦʩʥʦʚʝ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ, ʢʦʜʠʨʫʶʱʠʭ ʛʝʢʩʦʥ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʇʎʈ-ʘʤʧʣʠʢʦʥʦʚ ʩ ʥʫʢʣʝʦʪʠʜʥʳʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ ʨʝʩʫʨʩʘ GenBank ʧʦʢʘʟʘʣ ʧʨʠʩʫʪʩʪʚʠʝ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʘ 

ʂʈʉ ʩʨʝʜʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ: 1-ʛʦ (ʨʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ), 3-ʛʦ 

(ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), 6-ʛʦ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), 8-ʛʦ (ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ), 

ʨʠʩʫʥʦʢ 14. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʰʠʨʦʢʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʘʜʝʥʦʚʠʨʫʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ, ʧʨʠ ʵʪʦʤ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʨʫʩʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ. ʊ.ʝ. ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʘʜʝʥʦʚʠʨʫʩ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʵʪʠʦʣʦʛʠʠ 

ʦʩʥʦʚʥʳʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ.  
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ʈʠʩʫʥʦʢ 14. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʟʦʣʷʪʦʚ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ ʨʘʟʥʳʭ ʪʠʧʦʚ ʥʘ ʦʩʥʦʚʝ ʬʨʘʛʤʝʥʪʘ 

ʛʝʥʦʤʘ (431 ʠ 432 ʧ.ʥ.), ʢʦʜʠʨʫʶʱʝʛʦ ʛʝʢʩʦʥ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

 Alpha (BAdV-1)

 BAdV-1 (Resp. Mordovia)

 AC000191 (BAdV-1)

 DQ630761 (BAdV-1)

 AC000002 (BAdV-3)

 BAdV-3 (Tambovskaya obl.)

 AF030154 (BAdV-3)

 DL136070 (BAdV-3)

 NC002513 (BAdV-2)

 AC000001 (BAdV-2)

 AF252854 (BAdV-2)

 AF282774 (BAdV-10)

 AF036092 (BAdV-4)

 NC002685 (BAdV-4)

 AY288814 (BAdV-4)

 AF207658 (BAdV-5)

 AF238233 (BAdV-8)

 BAdV-8 (Voronegskaya obl.)

 AF238232 (BAdV-7)

 AY288815 (BAdV-7)

 BAdV-6 (Moskovskaya obl.)

 NC 020074 (BAdV-6)

 AY255801 (BAdV-6)

 JQ345700 (BAdV-6)
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ʅʘ ʨʠʩʫʥʢʝ 14 - ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʠʧʳ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ 

ʚʳʜʝʣʝʥʳ ʟʝʣʝʥʦʡ ʨʘʤʢʦʡ, ʚʳʜʝʣʝʥʥʳʡ ʨʘʥʝʝ ʰʪʘʤʤ ʘʜʝʥʦʚʠʨʫʩʘ ʂʈʉ Alpha ʚʳʜʝʣʝʥ ʢʨʘʩʥʦʡ 

ʨʘʤʢʦʡ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ, 

ʧʦʢʘʟʳʚʘʶʱʠʤʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʠ, ʚ ʪ.ʯ. ʠ 

ʘʜʝʥʦʚʠʨʫʩʥʦʡ, ʩʨʝʜʠ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [10, 16, 18, 35, 68, 74, 

88, 139, 141]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʘʤ ʀʈʊ, ʈʉ ʠ 

ɺɼ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠ ʤʝʪʦʜʦʤ ʀʌɸ.  



77 

 

7. ʈʘʟʨʘʙʦʪʢʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ, 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ, ʨʦʪʘ-, ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʝʡ ʠ 

ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʂʆʄɹʆɺɸʂ-ɸ. 

7.1. ʆʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʚʘʢʮʠʥʳ. ʆʮʝʥʢʘ ʝʝ ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ 

ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʜʝʥʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʂʈʉ, ʢʦʪʦʨʘʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʨʫʩʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ, ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, 

ʤʳ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

(ʧʦʣʠʚʘʣʝʥʪʥʦʡ) ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʦʩʥʦʚʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠ ʢʠʰʝʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʪʝʣʷʪ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʘʜʝʥʦʚʠʨʫʩ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ 

ʚʘʢʮʠʥʫ çʂʆʄɹʆɺɸʂè, ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɺʝʪʙʠʦʭʠʤè. ʇʦʩʢʦʣʴʢʫ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʪʦʪʠʧʥʦʡ, ʚ ʥʦʚʦʡ ʚʘʢʮʠʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʥʳʭ 

ʘʥʪʠʛʝʥʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʘʝʪʩʷ ʦʙʲʝʤʥʘʷ ʜʦʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʘʥʪʠʛʝʥʘ, ʪʦ ʜʣʷ ʥʝʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʘʜʲʶʚʘʥʪ, ʩʧʦʩʦʙʥʳʡ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʨʘʞʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʢʘʞʜʳʡ ʘʥʪʠʛʝʥ. 

ɺ ʭʦʜʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʦʜʠʥʥʘʜʮʘʪʴ ʥʦʚʳʭ ʛʦʪʦʚʳʭ ʘʜʲʶʚʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ:  

- ʤʘʩʣʷʥʳʝ ʘʜʲʶʚʘʥʪʳ (ISA 50, ISA 61, ISA 70, ISA 71, ISA 206, ISA 773), 

- 6% ʛʝʣʴ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ (ɻʆɸ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʧʦʥʠʥʘ,  

- ISCOM (ʢʦʤʧʣʝʢʩʥʳʡ ʘʜʲʶʚʘʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʣʠʧʦʩʦʤ ʠ ʩʘʧʦʥʠʥʘ), 

- ʧʦʣʠʩʘʭʘʨʠʜʥʳʝ ʘʜʲʶʚʘʥʪʳ ʛʨʠʙʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ,  

- ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪ (ʢʘʨʙʦʤʝʨ) ʩʦ 

ʩʤʝʩʴʶ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʛʣʠʢʦʟʠʜʦʚ. 

 ʆʮʝʥʢʫ ʚʝʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʘʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʚ ʦʧʳʪʝ 

ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʦʜʝʣʠ ʞʠʚʦʪʥʳʭ), ʙʝʟʚʨʝʜʥʦʩʪʴ ʠ ʤʝʩʪʥʘʷ ʨʝʘʢʪʦʛʝʥʥʦʩʪʴ, 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʚʷʟʢʦʩʪʴ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʯʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʠ 
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ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʘʢʦʤ ʬʘʢʪʦʨʝ, ʢʘʢ ʫʜʦʙʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠʥʳ), ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʵʤʫʣʴʩʠʠ (ʜʣʷ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ), ʪʘʙʣʠʮʘ 10. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʘʜʲʶʚʘʥʪʦʚ ʥʘ ʫʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʟʛʦʪʦʚʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʚʘʢʮʠʥʳ ʩʦ ʚʩʝʤʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʘʜʲʶʚʘʥʪʘʤʠ, ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʝʥʥʦʡ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʠʨʫʩʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ ʠ 

ʘʜʝʥʦʚʠʨʫʩ ʂʈʉ, ʩʤʝʰʘʥʥʳʝ ʚ ʨʘʚʥʳʭ ʧʨʦʧʦʨʮʠʷʭ.  

ɸʥʪʠʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʙʝʟʚʨʝʜʥʦʩʪʴ ʠ ʤʝʩʪʥʫʶ ʨʝʘʢʪʦʛʝʥʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ 

ʚ ʦʧʳʪʝ ʥʘ ʤʦʨʩʢʠʭ ʩʚʠʥʢʘʭ ʠʩʧʦʣʴʟʫʷ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ 

ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ n=10 ï ʜʣʷ ʦʮʝʥʢʠ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ n=5 ï ʜʣʷ ʦʮʝʥʢʠ 

ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʤʝʩʪʥʦʡ ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ, ʥʘ ʢʘʞʜʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ 

ʚʘʢʮʠʥʳ.  

ɼʣʷ ʦʮʝʥʢʠ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʫʶ ʚʘʢʮʠʥʘʮʠʶ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 21 ʩʫʪʢʠ, ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 1 ʤʣ. ʂʨʦʚʴ ʙʨʘʣʠ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʜʦ ʠ ʯʝʨʝʟ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʚʦʡ (ɼ21) ʠ ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʡ (ɼ42), ʨʠʩʫʥʦʢ 15, 

ʪʘʙʣʠʮʘ 11. 

ɼʣʷ ʦʮʝʥʢʠ ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʤʝʩʪʥʦʡ ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʦʙʨʘʟʮʳ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 2 ʤʣ (ʧʦ 1 ʤʣ ʚ ʨʘʟʥʳʝ ʪʘʟʦʚʳʝ 

ʢʦʥʝʯʥʦʩʪʠ), ʟʘ ʞʠʚʦʪʥʳʤʠ ʚʝʣʠ ʦʙʱʝʝ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʦʜʠʣʠ ʧʘʣʴʧʘʮʠʶ ʥʘ ʤʝʩʪʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʙʣʠʮʘ 11.   
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ʈʠʩʫʥʦʢ 15. 

ɸʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʚʘʢʮʠʥʳ,  

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ ʨʘʟʥʳʤʠ ʘʜʲʶʚʘʥʪʘʤʠ 

 

*  ʧʨʠʚʝʜʝʥʳ ʪʠʨʳ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʚʘʢʮʠʥʘʮʠʡ, ʜʦ ʚʘʢʮʠʥʘʮʠʠ ʘʥʪʠʪʝʣ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ.  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ 

ʚʘʢʮʠʥʳ ʚʳʟʳʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʤʦʨʩʢʠʭ 

ʩʚʠʥʦʢ, ʦʜʥʘʢʦ ʨʘʟʥʳʝ ʘʜʲʶʚʘʥʪʳ ʦʢʘʟʳʚʘʣʠ ʥʝ ʦʜʠʥʘʢʦʚʳʡ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ. ʅʘʠʙʦʣʝʝ ʘʥʪʠʛʝʥʥʦ-ʘʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʦʙʨʘʟʮʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ ʘʜʲʶʚʘʥʪʘʤʠ: ISA 61, ISA 50, ISA 773, ISA 71, ISA 206 

ʠ ʢʘʨʙʦʤʝʨ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʧʦʥʠʥʘ (ʈ<0,03). ʇʦʣʠʩʘʭʘʨʠʜʥʳʝ ʘʜʲʶʚʘʥʪʳ, ʘ 




