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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 ʇʨʦʷʚʣʝʥʠʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ (ʉɻɸ) ʥʘʩʪʦʣʴʢʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ S pyogenes, 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʘʟʜʝʣʘʭ ʤʝʜʠʮʠʥʳ. ʊʘʢ, ʚʦʟʙʫʜʠʪʝʣʴ ʩʧʦʩʦʙʝʥ 

ʧʦʨʘʞʘʪʴ ʃʆʈ ï ʦʨʛʘʥʳ, ʢʦʞʫ, ʤʷʛʢʠʝ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʚʳʟʳʚʘʪʴ ʪʷʞʝʣʳʝ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʠʥʬʝʢʮʠʠ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʘʟʚʠʪʠʷ, 

ʧʦʨʘʞʝʥʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʭ, ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

ʰʪʘʤʤʦʚ ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʠ ʩʤʝʨʪʥʦʩʪʴʶ ʚʦ ʚʩʝʤ ʤʠʨʝ ʜʘʶʪ 

ʦʩʥʦʚʘʥʠʝ ʦʪʥʝʩʪʠ ʝʝ ʢ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʛʣʦʙʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʦʯʥʳʤ ʜʘʥʥʳʤ, ʫʱʝʨʙ ʪʦʣʴʢʦ ʦʪ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʛʦ ʬʘʨʠʥʛʠʪʘ ʚ ʉʐɸ ʜʦʩʪʠʛʘʝʪ 539 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ ʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʚ 

ɸʥʛʣʠʠ - 7 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ [24,29,67,77,124,174]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) 

ʢʘʞʜʳʡ ʛʦʜ ʪʦʣʴʢʦ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

S. pyogenes, ʚʳʷʚʣʷʝʪʩʷ ʦʢʦʣʦ 700 ʤʣʥ., ʠʟ ʢʦʪʦʨʳʭ 500 ʪʳʩ. - ʩʤʝʨʪʝʣʴʥʳʝ. ʆʢʦʣʦ 

616 ʤʣʥ. ʠʟ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʩʦʩʪʘʚʣʷʶʪ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʝ 

(ʛʨʫʧʧʳ ɸ) ʬʘʨʠʥʛʠʪʳ, 111 ʤʣʥ. ï ʩʪʨʝʧʪʦʜʝʨʤʠʠ, 18,1 ʤʣʥ. ï ʪʷʞʝʣʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʨʝʚʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ ʩʦʩʪʘʚʣʷʶʪ 15,5 

ʤʣʥ. ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʦʪ 1 ʜʦ 150 ʩʣʫʯʘʝʚ ʥʘ 1000 ʜʝʪʝʡ. ɺ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʵʪʦʡ ʧʘʪʦʣʦʛʠʝʡ ʧʦʨʘʞʝʥʦ ʦʢʦʣʦ 30 ʤʣʥ. ʜʝʪʝʡ, ʪʦʛʜʘ ʢʘʢ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ï 1,5 ʤʣʥ [47,67,144,185]. ʅʝ ʪʝʨʷʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʥʦʩʠʪʝʣʴʩʪʚʦ ʉɻɸ, ʜʦʩʪʠʛʘʶʱʝʝ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ 26% [238]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʩʧʳʰʢʠ 

ʩʢʘʨʣʘʪʠʥʳ. ʊʘʢ, ʚ ʂʠʪʘʝ ʚ 2011 ʛʦʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʚ 10 ʨʘʟ 

ʧʨʝʚʳʩʠʣʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ. ʊʘʢʠʝ 
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ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʷʟʳʚʘʶʪ ʩ ʮʠʨʢʫʣʷʮʠʝʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʦʛʦ 

ʰʪʘʤʤʘ emm12 ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʥʝʠʤʤʫʥʥʦʡ ʧʨʦʩʣʦʡʢʠ ʥʘʩʝʣʝʥʠʷ [138,143]. ɺ 

ʖʞʥʦʡ ʂʦʨʝʝ ʩ 2011 ʛʦʜʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ emm ï ʪʠʧʳ: 1, 3, 4 ʠ 28, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʰʪʘʤʤʳ emm1 ʠ emm28 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ [171]. ɺ ɸʥʛʣʠʠ ʩ 1969 ʧʦ 2013ʛʛ. ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʧʦʨʘʜʠʯʝʩʢʠʝ 

ʩʣʫʯʘʠ ʩʢʘʨʣʘʪʠʥʳ. ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʯʘʣʩʷ ʚ 2014ʛ. ʠ ʜʦʩʪʠʛ ʘʙʩʦʣʶʪʥʦʛʦ 

ʤʘʢʩʠʤʫʤʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʚ 2015ʛ. (17,5 ʪʳʩ. ʩʣʫʯʘʝʚ).  ɺ 2018ʛ. ʪʦʣʴʢʦ ʟʘ ʜʚʘ 

ʜʥʷ ʬʝʚʨʘʣʷ ʚ ɸʥʛʣʠʠ ʠ ʋʵʣʴʩʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 735 ʩʣʫʯʘʝʚ ʩʢʘʨʣʘʪʠʥʳ. 

ʇʨʠ ʵʪʦʤ ʯʘʱʝ ʩʪʘʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʪʷʞʝʣʳʝ ʬʦʨʤʳ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʦʩʣʦʞʥʝʥʠʡ [70,115,138]. 13-ʣʝʪʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʚʘʟʠʚʥʦʡ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ (ʀʉʀ) ʥʘ ɸʣʷʩʢʝ ʧʦʢʘʟʘʣʦ ʨʦʩʪ ʵʪʠʭ ʪʷʞʝʣʳʭ ʬʦʨʤ 

ʠʥʬʝʢʮʠʠ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ [183]. 

ʂʘʞʜʳʡ ʛʦʜ ʚ ʉʐɸ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 9-11,5 ʪʳʩ. ʩʣʫʯʘʝʚ ʠʥʚʘʟʠʚʥʦʡ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ. ɺ 1994 ʛʦʜʫ ʵʧʠʜʝʤʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʀʉʀ, ʧʨʦʠʟʦʰʣʘ ʚ 

ʰʪʘʪʝ ʄʠʥʥʝʩʦʪʘ, ʛʜʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 24 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. 

ɺ ʰʪʘʪʝ ʄʦʥʪʘʥʘ ʚ 1999 ʛʦʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʦʩʪʠʛʣʘ 30 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ. ʉʤʝʨʪʥʦʩʪʴ ʧʨʠ ʥʝʢʨʦʪʠʯʝʩʢʦʤ ʬʘʩʮʠʠʪʝ ʚ ɽʚʨʦʧʝ ʥʘ 2011 ʛʦʜ 

ʩʦʩʪʘʚʠʣʘ 32%, ʧʨʠ ʮʝʣʣʶʣʠʪʝ ï 17%, ʧʨʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʤ ʩʠʥʜʨʦʤʝ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ (ʉʊʐ) ï 44%, ʘ ʚ ʌʠʜʞʠ ʠ ʅʦʚʦʡ ʂʘʣʝʜʦʥʠʠ ʩʤʝʨʪʥʦʩʪʴ ʦʪ 

ʉʊʐ -100% [77,86,137,230]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʚ 2000-2007ʛʛ. ʉɻɸ-ʠʥʬʝʢʮʠʷ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʣʘʩʴ ʩʨʝʜʠ 

3,1 ʤʣʥ. ʯʝʣʦʚʝʢ (207,1 ʥʘ 10ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) [15]. ʊʦʣʴʢʦ ʩʢʘʨʣʘʪʠʥʦʡ ʟʘ ʧʝʨʠʦʜ 

1996ï2007ʛʛ. ʧʝʨʝʙʦʣʝʣʦ 716,2 ʪʳʩ. ʯʝʣʦʚʝʢ [7].  ɺ ʈʦʩʩʠʠ ʚ 1998ʛ. ʨʝʚʤʘʪʠʟʤ ʫʥʝʩ 

ʞʠʟʥʠ 8,7 ʪʳʩ. ʯʝʣ., ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʩʦʩʪʘʚʠʣ ï 6,0 ʥʘ 100 ʪʳʩ. [34]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʠ ʚ 1994 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 230,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ 15-17 

ʣʝʪ ʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ - 43,8 ʠ 8,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɺ 1997ʛ. ʵʪʠ ʮʠʬʨʳ 

ʦʢʘʟʘʣʠʩʴ 217,9; 63,9; 12,0, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 
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ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ï ʨʦʩʪ 

[1,3].  

 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ 

 

ʀʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʮʝʥʢʝ ʙʨʝʤʝʥʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʛʨʫʧʧʳ ɸ 

ʠʥʬʝʢʮʠʠ ʚ ʈʦʩʩʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ emm-ʪʠʧʦʚ 

ʚʦʟʙʫʜʠʪʝʣʷ. ʅʘ ʦʩʪʨʦʚʝ ʊʘʡʚʘʥʴ ʧʨʠ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʳʜʝʣʷʣʠ emm-ʪʠʧʳ: 13, 81 ʠ 106, ʚ ɻʦʥʢʦʥʛʝ - 1, 4, 12. ɺ ɼʘʥʠʠ ʯʘʱʝ ʚʳʜʝʣʷʣʠ 

emm1, ʚʦ ʌʨʘʥʮʠʠ - emm1 ʠ emm28, ʚ ʅʦʨʚʝʛʠʠ - emm1, emm3 ʠ emm28 ʪʠʧʳ 

[69,71,94,118,154]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʪʷʞʝʣʳʭ ʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ, 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʦʩʦʙʝʥʥʦ ʪʘʢʦʛʦ ʤʝʛʘʧʦʣʠʩʘ ʢʘʢ 

ʄʦʩʢʚʘ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʠʣʠ ʦʥʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʦʪʜʝʣʴʥʳʤ ʩʪʦʨʦʥʘʤ ʧʨʦʙʣʝʤʳ. ʂʨʘʡʥʝ 

ʤʘʣʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʧʠʩʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʥʠʢʦïɻ ʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙʳ ʧʨʦʙʣʝʤʳ ʠ 

ʧʨʝʜʣʦʞʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ 

ʉɻɸ-ʠʥʬʝʢʮʠʝʡ. 

  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʀʟʫʯʠʪʴ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ ʜʣʷ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʠʥʚʘʟʠʚʥʦʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

(ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʝʡ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

1. ʀʟʫʯʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

2. ɼʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʉɻɸ ʠʥʬʝʢʮʠʠ ʚ ʤʘʩʰʪʘʙʘʭ ʩʪʨʘʥʳ. 

3. ʆʮʝʥʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʘʪʴ ʝʝ ʵʪʠʦʣʦʛʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

4. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʛʨʫʧʧʳ ɸ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʩ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. 

5. ʆʙʦʩʥʦʚʘʪʴ ʠ ʧʨʝʜʣʦʞʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʠʥʚʘʟʠʚʥʦʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) 

ʠʥʬʝʢʮʠʝʡ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

- ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʝʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚ ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ; 

- ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ; 

- ʚʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʀʉʀ ʚ ʫʩʣʦʚʠʷʭ 

ʛʥʦʡʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʩʪʘʮʠʦʥʘʨʦʚ ʛ. 

ʄʦʩʢʚʳ; 

- ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʧʨʝʦʙʣʘʜʘʶʱʠʝ emm-ʪʠʧʳ ʉɻɸ ʫ ʙʦʣʴʥʳʭ ʀʉʀ ʠ ʜʘʥʘ ʠʭ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦ ʰʪʘʤʤʘʤʠ ʚʦʟʙʫʜʠʪʝʣʷ, ʚʳʜʝʣʝʥʥʳʤʠ ʦʪ 

ʙʦʣʴʥʳʭ ʩ ʜʨʫʛʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʉɻɸ-ʠʥʬʝʢʮʠʠ; 

- ʚʧʝʨʚʳʝ ʦʮʝʥʝʥʘ ʚʦʟʤʦʞʥʘʷ ʩʚʷʟʴ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʉɻɸ ʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ emm-ʪʠʧʘʤ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʛʝʥʦʚ ʵʨʠʪʨʦʛʝʥʥʳʭ 

ʪʦʢʩʠʥʦʚ. 
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ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ 

(ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʷ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʯʠʩʣʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʪʨʘʥʳ ʠ ʥʘʥʦʩʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʱʝʨʙ. 

ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ 

ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʘʜʝʢʚʘʪʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ emm-ʪʠʧʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʰʠʨʦʪʳ ʮʠʨʢʫʣʷʮʠʠ 

ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʉɻɸ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʉɻɸ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ.  ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʩʥʦʚʳʚʘʶʪ 

ʪʘʢʪʠʢʫ ʚʳʙʦʨʘ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʉɻɸ-

ʠʥʬʝʢʮʠʠ.  

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʢʣʶʯʘʝʪ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ (ʦʧʠʩʘʪʝʣʴʥʳʝ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ) ʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʠʟʣʦʞʝʥʳ ʚ ʛʣʘʚʘʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʳʚʦʜʳ, 

ʧʨʝʜʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ.   
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ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

 

1. ɺ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ, ʆʈʃ ʠ ʍʈɹʉ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʆʈʃ ʠ ʍʈɹʉ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʤʝʣʠ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ: ʦʪʤʝʯʝʥ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. ʆʪʤʝʯʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ 

ʩʣʫʯʘʝʚ ʠ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʭ ʨʝʚʤʘʪʠʟʤʦʤ 

(ʆʈʃ+ʍʈɹʉ). ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʪʘʢʞʝ 

ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ.  

2. ɺʳʜʝʣʝʥʥʳʝ ʦʪ ʙʦʣʴʥʳʭ ʩ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʢʫʣʴʪʫʨʳ ʩʪʨʝʧʪʦʢʦʢʢʘ 

ʛʨʫʧʧʳ ɸ ʙʳʣʠ ʛʝʪʝʨʦʛʝʥʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦ ʄ ï ʙʝʣʢʫ, ʥʦ ʠ ʧʦ ʥʘʣʠʯʠʶ 

ʬʘʛʦʚʳʭ ʪʦʢʩʠʥʦʚ ʠ ʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ. ɺʩʝ ʢʫʣʴʪʫʨʳ ʚʦʟʙʫʜʠʪʝʣʷ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ, ʩʦʜʝʨʞʘʣʠ ʛʝʥ speB. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʛʝʥʳ speA 

ʠ speC ʚ ʜʚʘ ʨʘʟʘ ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʩʨʝʜʠ ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ 

ʠʥʚʘʟʠʚʥʦʡ, ʯʝʤ ʥʝʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ʠʥʬʝʢʮʠʠ.  

3. ʆʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

(ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʝʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʯʝʪʝ ʧʦʣʠʤʦʨʬʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʀʉʀ, ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʪʷʞʝʣʳʭ ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ 

ʧʨʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚʦʟʙʫʜʠʪʝʣʷ. 

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʝʛʦ ʢʨʠʪʝʨʠʷʤ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴʶ, 

ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʸʤʦʤ ʚʳʙʦʨʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ: ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 

80-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ (ʄʦʩʢʚʘ, 2011ʛ.), 
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ʥʘ XVIII  Lancefield International Symposium (ʀʪʘʣʠʷ, 2011ʛ.), ʢʦʥʬʝʨʝʥʮʠʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (ʄʦʩʢʚʘ, 2012ʛ.), ʥʘ ʂʦʥʛʨʝʩʩʝ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʝʜʠʮʠʥʝ 

(ʄʦʩʢʚʘ 2015ʛ.), ʥʘ IX ɽʞʝʛʦʜʥʦʤ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʂʦʥʛʨʝʩʩʝ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʙʦʣʝʟʥʷʤ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ (ʄʦʩʢʚʘ 2017ʛ.), ʥʘ ʤʝʞʢʘʬʝʜʨʘʣʴʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʢʘʬʝʜʨʳ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʄʇʌ, 

ʢʘʬʝʜʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩʪʘʪʠʩʪʠʢʠ ʄʇʌ, ʢʘʬʝʜʨʳ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠʥʩʪʠʪʫʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻʆɸʋ ɺʆ ʇʝʨʚʳʡ 

ʄɻʄʋ ʠʤ. ʀ.ʄ. ʉʝʯʝʥʦʚʘ ʄɿ ʈʌ (ʄʦʩʢʚʘ, 5 ʘʧʨʝʣʷ 2018ʛ.). 

ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ: 

 - ʌʝʜʝʨʘʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ çʇʨʦʬʠʣʘʢʪʠʢʘ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠè (ʈʝʤʝʜʠʫʤ, 2013ʛ. ʉ. 56). 

- ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʉʇ 3.1.2.3149-13 "ʇʨʦʬʠʣʘʢʪʠʢʘ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ". 

- ʄʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʢʘʬʝʜʨʝ ʵʧʠʜʝʤʠʦʣʦʛʠʠ 

ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ. 

 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

 

ɸʚʪʦʨʦʤ ʣʠʯʥʦ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʷ ʩʙʦʨ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʆʈʃ, 

ʍʈɹʉ, ʩʢʘʨʣʘʪʠʥʝ, ʩʝʧʩʠʩʫ ʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʠ. ʊʘʢʞʝ ʣʠʯʥʦ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʛʥʦʡʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɻʂɹ ˉ23. ɺʩʷ 

ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ, ʦʙʨʘʙʦʪʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ. 

ɸʚʪʦʨ ʷʚʣʷʝʪʩʷ ʩʦʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʝʧʪʦʢʦʢʢʘ ʛʨʫʧʧʳ ɸ ʧʨʠ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ ʧʨʠ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʠʥʬʝʢʮʠʠ (ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʦʙʨʘʟʮʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʝ emm-ʪʠʧʦʚ ʠ 

emm-ʧʦʜʪʠʧʦʚ ʦʙʨʘʟʮʦʚ, ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʦʪ 



12 
 

 
 

ʢʦʪʦʨʳʭ ʙʨʘʣʠʩʴ ʢʫʣʴʪʫʨʳ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ). ɼʦʣʷ ʫʯʘʩʪʠʷ ʘʚʪʦʨʘ ʚ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 90%, 

ʚ ʦʙʦʙʱʝʥʠʠ ʤʘʪʝʨʠʘʣʘ - 100%. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ: çʈʘʟʨʘʙʦʪʢʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡè. 
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ɻʃɸɺɸ 1. ɿʅɸʏʀʄʆʉʊʔ ʉʊʈɽʇʊʆʂʆʂʂʆɺʆʁ ɻʈʋʇʇʓ ɸ          

ʀʅʌɽʂʎʀʀ ɺ ʄʀʈɽ ʀ ʈʆʉʉʀʀ 

 

ʇʦ ʦʮʝʥʢʘʤ ɺʆɿ ʩʪʨʝʧʪʦʢʦʢʢ ʛʨʫʧʧʳ ɸ ʚʭʦʜʠʪ ʚ ʜʝʩʷʪʢʫ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʪʦʛʝʥʦʚ ʯʝʣʦʚʝʢʘ [67]. S. pyogenes 

ʤʦʞʝʪ ʧʦʨʘʞʘʪ ɹ ʚʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʢʦʞʫ, ʚʳʟʳʚʘʪʴ ʠʥʬʝʢʮʠʠ ʩ 

ʘʫʪʦʠʤʤʫʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʠʥʚʘʟʠʚʥʳʝ ʬʦʨʤʳ, ʧʨʦʷʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʨʘʞʝʥʠʝʤ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [24,29]. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʪʘʢʠʭ 

ʧʦʩʪʩʪʨʝʧʪʦʢʦʢʢʦʚʳʭ ʦʩʣʦʞʥʝʥʠʷʭ, ʢʘʢ ʣʝʪʘʨʛʠʯʝʩʢʠʡ ʵʥʮʝʬʘʣʠʪ, ʦʙʩʝʩʩʠʚʥʦ-

ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ (ʆʂʈ) ʠ ʪʠʢʠ [77,220]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʪʨʘʥʘʭ ʩʦʦʙʱʘʝʪʩʷ ʦ ʪʘʢʦʤ ʦʩʣʦʞʥʝʥʠʠ ʩʢʘʨʣʘʪʠʥʳ ʢʘʢ ʛʝʧʘʪʠʪ 

[106,108,111,114,179]. 

 

ʉʪʨʝʧʪʦʢʦʢʢʦʚʳʝ ʧʦʨʘʞʝʥʠʷ ʃʆʈ ï ʦʨʛʘʥʦʚ 

 

ɸʥʛʠʥʳ ʠ ʬʘʨʠʥʛʠʪʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʧʝʨʚʠʯʥʳʤ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʤ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʷʤ. ʕʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʪʷʞʝʣʘʷ 

ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ, ʢʦʪʦʨʘʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʩʝʨʴʝʟʥʳʤ ʛʥʦʡʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʧʝʨʠʪʦʥʟʠʣʷʨʥʳʡ ʘʙʩʮʝʩʩ, ʬʣʝʛʤʦʥʘ 

ʰʝʠ, ʤʘʩʪʦʠʜʠʪ, ʰʝʡʥʳʡ ʣʠʤʬʘʜʝʥʠʪ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʬʘʨʠʥʛʠʪ 

ʩʧʦʩʦʙʝʥ ʠʥʠʮʠʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʦʩʪʨʘʷ ʨʝʚʤʘʪʠʯʝʩʢʘʷ ʣʠʭʦʨʘʜʢʘ (ʆʈʃ), ʨʝʚʤʘʪʠʯʝʩʢʠʝ 

ʧʦʨʦʢʠ ʩʝʨʜʮʘ, ʭʦʨʝʷ ʉʠʜʝʥʛʘʤʘ [220]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʬʘʨʠʥʛʠʪ 

ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʠ ʜʝʪʝʡ ʩʪʘʨʰʝ ʪʨʝʭ ʣʝʪ ʠ ʧʦʜʨʦʩʪʢʦʚ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʚ ʤʠʨʝ 

ʝʞʝʛʦʜʥʦ ʚʦʟʥʠʢʘʝʪ ʩʚʳʰʝ 616 ʤʣʥ. ʩʣʫʯʘʝʚ ʬʘʨʠʥʛʠʪʦʚ ʉɻɸ-ʵʪʠʦʣʦʛʠʠ [67]. 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ 30% ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʣʠʭʦʨʘʜʢʦʡ ʠ ʙʦʣʴʶ ʚ ʛʦʨʣʝ ʧʨʠ 

ʦʙʨʘʱʝʥʠʠ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʬʘʨʠʥʛʠʪ. 

ʉʨʝʜʠ ʜʝʪʝʡ ʬʘʨʠʥʛʠʪʳ, ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʧʪʦʢʦʢʢʦʤ ʛʨʫʧʧʳ ɸ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 20-
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37% ʩʣʫʯʘʝʚ [135,194]. ɽʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʠ ʙʦʣʝʝ 10 ʤʣʥ. ʜʝʪʝʡ ʠ ʣʠʮ ʶʥʦʰʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʧʝʨʝʥʦʩʷʪ ʨʝʩʧʠʨʘʪʦʨʥʫʶ ʉɻɸ-ʠʥʬʝʢʮʠʶ.  

ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʪʦʣʴʢʦ ʚ ʉʐɸ ʝʞʝʛʦʜʥʳʡ ʫʱʝʨʙ ʦʪ ʉɻɸ-ʠʥʬʝʢʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 493 ʤʣʥ. ʜʦʣʣʘʨʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʧʦʪʝʨʴ ʦʙʫʩʣʦʚʣʝʥʘ ʬʘʨʠʥʛʠʪʦʤ 

ʫ ʜʝʪʝʡ [167]. 

ʉʢʘʨʣʘʪʠʥʘ 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʢʘʨʣʘʪʠʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ ʠʥʬʝʢʮʠʠ 

ʨʦʪʦʛʣʦʪʢʠ, ʚʳʟʚʘʥʥʦʡ ʰʪʘʤʤʘʤʠ ʉɻɸ, ʢʦʪʦʨʳʝ ʩʝʢʨʝʪʠʨʫʶʪ ʩʫʧʝʨʘʥʪʠʛʝʥʳ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʢʨʫʧʥʳʝ ʚʩʧʳʰʢʠ ʩʢʘʨʣʘʪʠʥʳ, ʪʦʛʜʘ ʢʘʢ ʜʦ ʵʪʦʛʦ ʦʪʤʝʯʘʣʠʩʴ ʪʦʣʴʢʦ 

ʩʧʦʨʘʜʠʯʝʩʢʠʝ ʩʣʫʯʘʠ. ʊʘʢ, ʚ ʖʞʥʦʡ ʂʦʨʝʝ ʫʚʝʣʠʯʠʣʩʷ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʩʢʘʨʣʘʪʠʥʦʡ ʩ 0,3 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʚ 2008ʛ. ʜʦ 13,7 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ ʚ 2015ʛ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʛʦʨʦʜʝ ʂʚʘʥʜʞʫ 

(61,5 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʚ ʖʞʥʦʡ ʂʦʨʝʝ 

ʥʘʯʘʣʘ ʨʘʩʪʠ ʚ 2011ʛ. ʠ ʩʦʚʧʘʣʘ ʩ ʥʘʯʘʣʦʤ ʧʦʜʲʝʤʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ ʚ 

ʂʠʪʘʝ ʠ ɻʦʥʢʦʥʛʝ [90]. ʂʨʦʤʝ ʪʦʛʦ, ʚ 2009ʛ. ʚʦ ɺʴʝʪʥʘʤʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʙʦʣʝʝ 

23 ʪʳʩ. ʩʣʫʯʘʝʚ, ʚ ʂʠʪʘʝ ʚ 2011ʛ. - ʙʦʣʝʝ 100 ʪʳʩ. ʩʣʫʯʘʝʚ, ʚ ɻʦʥʢʦʥʛʝ ï ʙʦʣʝʝ 1,4 

ʪʳʩ. ʩʣʫʯʘʝʚ, ʚ ɸʥʛʣʠʠ ʚ 2013ʛ. ï ʙʦʣʝʝ 15 ʪʳʩ. ʩʣʫʯʘʝʚ [70,115,138]. ʇʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʵʪʠʭ ʩʪʨʘʥʘʭ ʝʱʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʣʝʪ ʧʦʩʣʝ ʚʩʧʳʰʢʠ ʦʪʤʝʯʘʣʩʷ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʭʘʨʘʢʪʝʨʝʥʘ ʟʠʤʥʝ ï 

ʚʝʩʝʥʥʷʷ ʩʝʟʦʥʥʦʩʪʴ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʵʧʦʭʫ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ, ʵʪʠ ʚʩʧʳʰʢʠ 

ʩʢʘʨʣʘʪʠʥʳ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʠʟʫʯʝʥʥʳʤʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʟʣʠʯʠʡ ʰʪʘʤʤʦʚ ʉɻɸ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʬʘʛʘʤʠ ʠ ʜʨʫʛʠʤʠ ʵʢʟʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʂʘʞʜʳʡ ʧʨʦʬʘʛ 

ʤʦʞʝʪ ʢʦʜʠʨʦʚʘʪʴ ʦʜʠʥ ʠʣʠ ʜʚʘ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʬʘʢʪʦʨʘ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʬʘʢʪʦʨʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʘʛʦʤ, ʠʛʨʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ ʉɻɸ [160]. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʚʩʧʳʰʢʠ ʚ 

ɻʦʥʢʦʥʛʝ ʠ ʂʠʪʘʝ ʩʚʷʟʘʥʳ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 
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ʵʣʝʤʝʥʪʦʚ: ʠʥʪʝʛʨʘʪʠʚʥʦ-ʢʦʥʲʶʛʘʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ICE-emm12, ʢʦʜʠʨʫʶʱʝʛʦ 

ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ ʠ ʤʘʢʨʦʣʠʜʘʤ, ʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚ (ūHKU.vir ʠ 

ūHKU.ssa), ʢʦʜʠʨʫʶʱʠʭ ʩʫʧʝʨʘʥʪʠʛʝʥʳ SSA ʠ SpeC, ʘ ʪʘʢʞʝ ɼʅʂʘʟʫ Spd1 

[48,90,199,243].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʥʘʯʠʥʘʷ ʩ 2000ʛ., ʉɻɸ ï ʠʥʬʝʢʮʠʷ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʣʘʩʴ 

ʩʨʝʜʠ 3,1 ʤʣʥ. ʯʝʣʦʚʝʢ (207,1 ʥʘ 10000 ʥʘʩʝʣʝʥʠʷ). ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʝʪʝʡ ʚ ʈʌ 

ʩʦʩʪʘʚʣʷʣ 33% (991 ʪʳʩ. ʩʣʫʯʘʝʚ ʠʣʠ 389,7 ʥʘ 10 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), ʧʦʜʨʦʩʪʢʦʚ ï 9% 

(273,9 ʪʳʩ. ʩʣʫʯʘʝʚ ʠʣʠ 377,8 ʥʘ 10 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʝʞʝʛʦʜʥʦ), ʚʟʨʦʩʣʳʭ ï 58% 

(ʙʦʣʝʝ 1,7 ʤʣʥ. ʩʣʫʯʘʝʚ ʠʣʠ 154,8 ʥʘ 10 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʝʞʝʛʦʜʥʦ) [6,15].  

 

ʆʩʪʨʘʷ ʨʝʚʤʘʪʠʯʝʩʢʘʷ ʣʠʭʦʨʘʜʢʘ 

 

ʂ ʦʩʥʦʚʥʳʤ ʥʝʛʥʦʡʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʦʪʥʦʩʷʪ ʦʩʪʨʫʶ ʨʝʚʤʘʪʠʯʝʩʢʫʶ ʣʠʭʦʨʘʜʢʫ (ʆʈʃ) ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʨʦʥʠʯʝʩʢʠʭ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ ʠ 

ʦʩʪʨʦʛʦ ʧʦʩʪʩʪʨʝʧʪʦʢʦʢʢʦʚʦʛʦ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʘ. ʆʈʃ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʝʪ ʩʧʫʩʪʷ 3 

ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʬʘʨʠʥʛʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʉɻɸ. ɺ ʩʨʝʜʥʝʤ ʤʝʥʝʝ 3% 

ʪʷʞʝʣʳʭ ʠ ʥʝʣʝʯʝʥʳʭ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʭ ʬʘʨʠʥʛʠʪʦʚ ʤʦʛʫʪ ʟʘʢʘʥʯʠʚʘʪʴʩʷ 

ʨʘʟʚʠʪʠʝʤ ʆʈʃ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ, ʧʘʪʦʛʝʥʝʟ ʙʦʣʝʟʥʠ ʜʦ ʢʦʥʮʘ ʥʝ 

ʚʳʷʩʥʝʥ. ʆʈʃ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠʭʦʨʘʜʢʦʡ, ʙʦʣʴʶ ʚ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʩʫʩʪʘʚʘʭ ʠ 

ʛʨʫʜʠ, ʨʝʞʝ ʢʦʣʴʮʝʚʠʜʥʦʡ ʵʨʠʪʝʤʦʡ ʠ ʧʦʜʢʦʞʥʳʤʠ ʫʟʝʣʢʘʤʠ, ʘ ʪʘʢʞʝ ʩʠʤʧʪʦʤʘʤʠ 

ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʨʝʚʤʘʪʠʯʝʩʢʘʷ ʭʦʨʝʷ). ʇʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʙʦʣʝʟʥʠ ʚ 

ʧʝʨʚʳʝ 7-10 ʜʥʝʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ ʚʦʟʤʦʞʥʦ ʧʦʣʥʦʝ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʆʈʃ ʷʚʣʷʝʪʩʷ ʨʝʚʤʦʢʘʨʜʠʪ, ʢʦʪʦʨʳʡ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʨʘʞʝʥʠʷ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ ʠ ʪʷʞʝʣʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ.  

ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʥʘ 2005 ʛʦʜ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʪʷʞʝʣʳʭ ʩʣʫʯʘʝʚ 

ʉɻɸ-ʠʥʬʝʢʮʠʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʦʩʪʘʚʠʣʘ ʧʨʠʤʝʨʥʦ 18,1 ʤʣʥ., ʘ ʝʞʝʛʦʜʥʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ - 1,8 ʤʣʥ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʭ ʨʝʚʤʘʪʠʯʝʩʢʠʭ 

ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ (ʍʈɹʉ) ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 1 ʜʦ 150 ʩʣʫʯʘʝʚ ʥʘ 1000 
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ʜʝʪʝʡ.  ɺ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʵʪʦʡ ʧʘʪʦʣʦʛʠʝʡ ʧʦʨʘʞʝʥʦ 1,5 ʤʣʥ., 

ʘ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ - ʧʨʠʤʝʨʥʦ 30 ʤʣʥ. ʜʝʪʝʡ [47,67,144,187]. ɺ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ ʦʪ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʝʞʝʛʦʜʥʦ ʫʤʠʨʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 500 ʪʳʩ. ʯʝʣʦʚʝʢ, ʚ 

ʦʩʥʦʚʥʦʤ ʦʪ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ ʣʠʭʦʨʘʜʢʠ ʠ ʝʝ ʦʩʣʦʞʥʝʥʠʡ, ʨʝʚʤʘʪʠʯʝʩʢʠʭ 

ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ ʠ ʀʉʀ [185]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʆʈʃ ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʩʩʦʚʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʦʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʩʝʨʜʮʘ. ʊʘʢ, ʧʦʩʣʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʵʧʠʟʦʜʦʚ ʆʈʃ, ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ 

ʨʝʚʤʘʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʦʩʣʦʞʥʷʝʪʩʷ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ. ɺʦ ʚʩʝʤ ʤʠʨʝ 

ʩ ʨʝʚʤʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʩʚʷʟʳʚʘʶʪ ʦʩʥʦʚʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ 

ʩʦʮʠʘʣʴʥʳʡ ʫʱʝʨʙ ʦʪ ʉɻɸ-ʠʥʬʝʢʮʠʠ. ʅʘ 2010ʛ. ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʦʢʦʣʦ 34,2 

ʤʣʥ. ʩʣʫʯʘʝʚ ʍʈɹʉ, ʠʟ ʢʦʪʦʨʳʭ 345 ʪʳʩ. ʟʘʢʦʥʯʠʣʠʩʴ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ [70]. 

ʇʦʯʪʠ ʚʩʝ ʵʪʠ ʩʣʫʯʘʠ ʩʤʝʨʪʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʩʪʨʘʥʳ ʩ ʥʠʟʢʠʤ ʠ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ 

ʜʦʭʦʜʘ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʚ ʤʠʨʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʯʝʩʢʠʤʠ 

ʙʦʣʝʟʥʷʤʠ ʩʝʨʜʮʘ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʨʝʜʠ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ 

ɿʝʣʘʥʜʠʠ. ʊʘʢ, ʫ ʜʝʪʝʡ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ɸʚʩʪʨʘʣʠʠ ʚ ʚʦʟʨʘʩʪʝ 5-14 ʣʝʪ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ 2009ʛ. ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 150-380 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ 

[173]. ɺ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʚ 2012ʛ. ʩʨʝʜʠ ʤʘʡʦʨʠ ʠ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʵʪʦʡ 

ʞʝ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 40,2 ʠ 81,2 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [155]. ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚ ʩʪʨʘʥʘʭ ʩ ʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ, ʪʘʢʠʭ 

ʢʘʢ ɸʚʩʪʨʘʣʠʷ ʠ ʌʠʜʞʠ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ ʩʪʨʝʧʪʦʜʝʨʤʠʷ 

[146,172,208].  

 

ʆʩʪʨʳʡ ʧʦʩʪʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ 

 

ʆʩʪʨʳʡ ʧʦʩʪʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (ʆɻʅ) ð ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʯʥʳʭ ʛʣʦʤʝʨʫʣ. ɺ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʝʞʝʛʦʜʥʦ 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʙʦʣʝʝ 470 ʪʳʩ. ʩʣʫʯʘʝʚ, ʧʨʠʯʝʤ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʨʝʜʠ ʜʝʪʝʡ ʚ ʩʣʘʙʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ [24]. ʕʪʦ ʩʝʨʴʝʟʥʦʝ ʦʩʣʦʞʥʝʥʠʝ 
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ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʦʩʪʨʦ ʚ ʧʝʨʠʦʜ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʠʠ ʧʦʩʣʝ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʛʦ 

ʬʘʨʠʥʛʠʪʘ ʠʣʠ ʧʠʦʜʝʨʤʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʥʘʜʣʝʞʘʱʝʤ ʣʝʯʝʥʠʠ. ʇʨʦʷʚʣʷʝʪʩʷ ʚ 

ʚʠʜʝ ʣʠʭʦʨʘʜʢʠ, ʦʪʝʢʦʚ, ʧʦʚʳʰʝʥʠ̫ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʉʪʨʝʧʪʦʢʦʢʢʠ ʚ 

ʧʦʨʘʞʝʥʥʳʭ ʧʦʯʢʘʭ ʠ ʚ ʤʦʯʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʆɻʅ ʧʦʨʘʞʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʪʝʡ 

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ɽʞʝʛʦʜʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆɻʅ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ 470 ʪʳʩ. ʩʣʫʯʘʝʚ, ʠʟ 

ʢʦʪʦʨʳʭ 97% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʝʛʠʦʥʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ, ʛʜʝ ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 9,5 ʜʦ 28,5 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ 

[68,127,181]. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆɻʅ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ 

ʩʨʝʜʠ ʜʝʪʝʡ 5-12 ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝ 2-ʭ ʣʝʪ ʵʪʘ ʧʘʪʦʣʦʛʠʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʤʝʥʝʝ ʯʝʤ ʚ 5% ʩʣʫʯʘʝʚ. ʉʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝ 60 ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʆɻʅ [56,82]. ʈʠʩʢ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ 

ʠʥʬʝʢʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʆɻʅ ʧʦʩʣʝ ʬʘʨʠʥʛʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 5-10%, 

ʘ ʧʦʩʣʝ ʢʦʞʥʦʡ ʠʥʬʝʢʮʠʠ ï 25% [210,38]. 

 

ʇʝʜʠʘʪʨʠʯʝʩʢʠʝ ʘʫʪʦʠʤʤʫʥʥʳʝ ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, 

ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʝʡ (PANDAS) 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʜʝʣʷʶʪ ʛʨʫʧʧʫ ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʦʚʨʝʞʜʝʥʠʷ 

ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʝʚ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ʕʪʦ ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 1998ʛ. 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʧʝʜʠʘʪʨʠʯʝʩʢʠʝ ʘʫʪʦʠʤʤʫʥʥʳʝ ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʝʡ (PANDAS)è. ʉʫʱʝʩʪʚʫʝʪ 

ʧʷʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ: ʧʨʦʷʚʣʝʥʠʝ ʚ ʚʠʜʝ ʦʙʩʝʩʩʠʚʥʦ-

ʢʦʤʧʫʣʴʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʪʠʢʦʚ; ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʧʝʨʠʦʜ ʜʦ 

ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ; ʵʧʠʟʦʜʠʯʝʩʢʦʝ, ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʪʝʯʝʥʠʝ ʩ ʦʩʪʨʳʤ, ʷʨʢʦ-

ʚʳʨʘʞʝʥʥʳʤ, ʪʷʞʝʣʳʤ ʥʘʯʘʣʦʤ ʠ ʧʦʣʥʦʡ ʨʝʤʠʩʩʠʝʡ; ʥʘʣʠʯʠʝ ʥʝʡʨʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʢʣʦʥʝʥʠʡ ʚʦ ʚʨʝʤʷ ʦʙʦʩʪʨʝʥʠʷ ʩʠʤʧʪʦʤʘʪʠʢʠ; ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʨʝʤʝʥʥʦʡ ʩʚʷʟʠ 
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ʤʝʞʜʫ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠʣʠ ʦʙʦʩʪʨʝʥʠʝʤ ʩʠʤʧʪʦʤʦʚ ʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʝʡ [8].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ ʛʨʫʧʧʳ ɸ ʠʥʬʝʢʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦ ʚʩʝʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ. ʕʪʦʪ ʧʘʪʦʛʝʥ ʩʧʦʩʦʙʝʥ ʧʦʨʘʞʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʤʘ. ʆʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʉɻɸ ʚʳʟʳʚʘʪʴ ʮʝʣʳʡ ʨʷʜ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʝr ʯʘʩʪʦ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʪʷʞʝʣʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ. 
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ɻʃɸɺɸ 2. ʀʅɺɸɿʀɺʅɸʗ ʉʊʈɽʇʊʆʂʆʂʂʆɺɸʗ (ɻʈʋʇʇʓ ɸ) 

ʀʅʌɽʂʎʀʗ ɺ ʂʆʅʎɽ ʍʍ ï ʅɸʏɸʃɽ ʍʍI  ʚʚ 

 

ʂ ʦʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʝʧʪʦʢʦʢʢʘ ʛʨʫʧʧʳ ɸ ʦʪʥʦʩʷʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʥʠʢʘʪʴ ʚ ʛʣʫʙʦʢʠʝ ʪʢʘʥʠ ʠ ʚʳʟʳʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʚʘʟʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʪʘʢʠʭ ʢʘʢ ʩʝʧʪʠʮʝʤʠʷ, ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʤʠʦʟʠʪ, ʬʘʩʮʠʠʪ, ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʰʦʢʘ, ʘ ʪʘʢʞʝ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ -  ʩʝʧʪʠʯʝʩʢʠʡ ʘʨʪʨʠʪ, ʧʦʩʣʝʨʦʜʦʚʦʡ 

ʩʝʧʩʠʩ, ʤʝʥʠʥʛʠʪ, ʘʙʩʮʝʩʩ, ʦʩʪʝʦʤʠʝʣʠʪ, ʵʥʜʦʢʘʨʜʠʪ ʠ ʧʝʨʠʪʦʥʠʪ. ɺ ʢʦʥʮʝ XX ʚʝʢʘ 

ʥʘʙʣʶʜʘʣʩʷ ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʵʪʠʤʠ ʬʦʨʤʘʤʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) 

ʠʥʬʝʢʮʠʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʛʨʫʧʧʦʚʳʝ ʩʣʫʯʘʠ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʩʝʧʪʠʮʝʤʠʷ, ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʤʠʦʟʠʪ, ʬʘʩʮʠʠʪ, ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ ʠ ʜʨ. ʩ 

ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʣʝʪʘʣʴʥʦʩʪʠ, ʥʘʯʘʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. 

ɽʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʢʦʣʦ 663 ʪʳʩ. ʩʣʫʯʘʝʚ ʀʉʀ, ʠʟ ʢʦʪʦʨʳʭ 163 ʪʳʩ. 

ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʣʝʪʘʣʴʥʦ [24,43,67,141]. 

ʇʝʨʚʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʚʩʧʳʰʢʘʭ ʀʉʀ ʧʨʠʭʦʜʠʣʠ ʠʟ ʉʐɸ ʚ 80-ʭ ʛʦʜʘʭ. ɿʘ 

ʧʝʨʚʳʝ 10 ʣʝʪ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 8 ʚʩʧʳʰʝʢ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʚʩʧʳʰʝʢ 

ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʰʪʘʪʝ ʖʪʘ (ʉʦʣʪ-ʃʝʡʢ ʉʠʪʠ), ʘ ʪʘʢʞʝ ʚ 

ɿʘʧʘʜʥʦʡ ɺʠʨʜʞʠʥʠʠ, ʊʝʥʥʝʩʠ, ʆʛʘʡʦ, ʇʝʥʩʠʣʴʚʘʥʠʠ ʠ ʉʘʥ-ɼʠʝʛʦ 

[121,131,140,229,231]. ʕʪʠ ʥʦʚʳʝ ʚʩʧʳʰʢʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ emm-ʪʠʧʘʤʠ: 1, 3, 5, 6 ʠ 

18. ɺʧʦʩʣʝʜʩʪʚʠʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʨʦʢ ʢʨʫʧʥʳʭ ʜʝʪʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 24 ʰʪʘʪʘʭ ʉʐɸ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʫʚʝʣʠʯʠʣʘʩʴ ʪʘʢʞʝ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆʈʃ ʚ 5ï12 ʨʘʟ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʟʦʰʣʠ ʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʙʦʣʝʟʥʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʨʘʞʝʥʠʝʤ ʩʝʨʜʮʘ, ʨʝʚʤʦʢʘʨʜʠʪ ʧʨʦʪʝʢʘʣ ʚ ʣʝʛʢʦʡ, ʘʪʠʧʠʯʥʦʡ ʬʦʨʤʝ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʣʦ ʜʠʘʛʥʦʩʪʠʢʫ [131].  

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʦʧʠʩʘʥʦ ʩʦʩʪʦʷʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʩʪʨʝʧʪʦʢʦʢʢʦʤ ʛʨʫʧʧʳ 

ɸ, ʧʦʭʦʞʝʝ ʥʘ ʩʪʘʬʠʣʦʢʦʢʢʦʚʳʡ ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ 

ʥʘʟʚʘʥʠʝ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ [81,214,222]. ʆʩʥʦʚʥʳʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʉʊʐ ʷʚʣʷʣʠʩʴ ʛʠʧʦʪʝʥʟʠʷ ʠ ʤʫʣʴʪʠʦʨʛʘʥʥʳʝ ʧʦʨʘʞʝʥʠʷ. ʉʨʝʜʠ 

ʟʘʙʦʣʝʚʰʠʭ ʙʳʣʠ ʣʶʜʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 
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ʟʘʙʦʣʝʚʘʥʠʡ [209]. ʅʘʧʨʦʪʠʚ, ʜʨʫʛʠʝ ʬʦʨʤʳ ʀʉʀ (ʙʘʢʪʝʨʠʝʤʠʷ, ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ 

ʬʘʩʮʠʠʪ, ʤʠʦʟʠʪ) ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʙʳʚʘʶʪ ʩʦʧʨʷʞʝʥʳ ʩ ʧʨʠʝʤʦʤ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʠ ʜʨʫʛʠʭ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ [44,60,101].  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʉɻɸ ʤʦʞʝʪ ʧʦʨʘʞʘʪʴ ʩʣʠʟʠʩʪʫʶ ʚʘʛʠʥʳ ʠ ʤʦʯʝʪʦʯʥʠʢʘ. 

ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʘʢʠʤ ʪʷʞʝʣʳʤ ʦʩʣʦʞʥʝʥʠʷʤ ʢʘʢ ʩʝʧʪʠʮʝʤʠʷ, ʘʙʩʮʝʩʩ 

ʤʘʣʦʛʦ ʪʘʟʘ [37,130,159].  

ʇʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʨʦʙʣʝʤʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ, ʧʦʩʣʝʨʦʜʦʚʦʡ ʩʝʧʩʠʩ, ʚʳʟʚʘʥʥʳʡ ʉɻɸ. ɺ ʉʐɸ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘ 1995-2000ʛʛ. ʩʦʩʪʘʚʠʣ 6 ʥʘ 100 ʪʳʩ. ʙʝʨʝʤʝʥʥʳʭ [74]. ɺ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʩʝʧʩʠʩʘ ʚ 2006-2008ʛʛ. ʩʦʩʪʘʚʠʣʘ 1,1 

ʥʘ 100 ʪʳʩ. ʙʝʨʝʤʝʥʥʦʩʪʝʡ, ʧʨʠ ʵʪʦʤ 39% ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʉɻɸ-ʠʥʬʝʢʮʠʶ 

[65]. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʪʤʝʯʘʣʠʩʴ ʩʨʝʜʠ ʜʝʪʝʡ ʥʘ ʧʝʨʚʦʤ 

ʛʦʜʫ ʞʠʟʥʠ. ɺ ʂʝʥʠʠ ʵʪʦʪ ʚʦʟʙʫʜʠʪʝʣʴ ʙʳʣ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʝʧʩʠʩʘ ʠ ʪʷʞʝʣʦʡ 

ʧʥʝʚʤʦʥʠʠ ʩʨʝʜʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʀʉʀ ʩʨʝʜʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʩʦʩʪʘʚʣʷʣʘ 0,6 ʩʣʫʯʘʝʚ ʥʘ 1000, ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 1 ʛʦʜʘ - 101 ʩʣʫʯʘʡ ʥʘ 100 ʪʳʩ., ʩʨʝʜʠ 

ʜʝʪʝʡ ʜʦ 5 ʣʝʪ - 35 ʥʘ 100 ʪʳʩ. ɼʦʣʷ ʪʷʞʝʣʳʭ ʧʥʝʚʤʦʥʠʡ ʩʨʝʜʠ ʜʝʪʝʡ ʩʦʩʪʘʚʣʷʣʘ 

23%, ʧʝʨʚʠʯʥʳʭ ʙʘʢʪʝʨʠʝʤʠʡ ï 14%, ʉʊʐ ï 5%, ʠʥʬʝʢʮʠʡ ʩʫʩʪʘʚʦʚ ï 4,6%, 

ʤʝʥʠʥʛʠʪʦʚ ï 3%, ʠʥʬʝʢʮʠʡ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ï 0,5%, ʵʥʜʦʢʘʨʜʠʪʦʚ ï 0,3%.  

ʉʤʝʨʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 12%. ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢ ʨʘʟʚʠʪʠʶ 

ʦʧʠʩʳʚʘʝʤʳʭ ʩʦʩʪʦʷʥʠʡ ʙʳʣʠ ʚʝʪʨʷʥʘʷ ʦʩʧʘ, ʤʘʣʷʨʠʷ, ʦʧʦʷʩʳʚʘʶʱʠʡ ʣʠʰʘʡ, 

ʯʝʩʦʪʢʘ, ʦʞʦʛʠ, ɺʀʏ ï ʠʥʬʝʢʮʠʷ [191]. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ 

 

ʂʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʀʉʀ ʚʢʣʶʯʘʶʪ ʰʦʢ ʠ ʛʠʧʦʪʝʥʟʠʶ, ʩʠʩʪʝʤʥʫʶ 

ʪʦʢʩʠʯʥʦʩʪʴ, ʤʫʣʴʪʠʦʨʛʘʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʩʠʣʴʥʫʶ ʣʦʢʘʣʠʟʦʚʘʥʥʫʶ ʙʦʣʴ, 

ʙʳʩʪʨʳʡ ʥʝʢʨʦʟ ʧʦʜʢʦʞʥʳʭ ʪʢʘʥʝʡ, ʢʦʞʠ ʠ ʛʘʥʛʨʝʥʫ [216,227]. 

ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʨʘʚʤʘ ʢʦʞʠ, ʭʠʨʫʨʛʠʯʝʩʢʠʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʦʞʦʛʠ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, ʚʝʪʨʷʥʘʷ ʦʩʧʘ.  ʈʘʟʣʠʯʘʶʪ 

4 ʩʪʘʜʠʠ ʚ ʨʘʟʚʠʪʠʠ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ. ɼʣʷ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʭʘʨʘʢʪʝʨʥʦ 
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ʥʘʣʠʯʠʝ ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʦʯʘʛʘ ʠ ʙʘʢʪʝʨʠʝʤʠʠ, ʜʣʷ ʚʪʦʨʦʡ ī ʮʠʨʢʫʣʷʮʠʷ ʚ ʢʨʦʚʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʦʢʩʠʥʦʚ, ʜʣʷ ʪʨʝʪʴʝʡ ï ʚʳʨʘʞʝʥʥʳʡ ʮʠʪʦʢʠʥʦʚʳʡ ʦʪʚʝʪ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ ʠ ʜʣʷ ʯʝʪʚʝʨʪʦʡ ï ʧʦʨʘʞʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʪʦʢʩʠʯʝʩʢʠʡ 

ʰʦʢ ʠʣʠ ʢʦʤʘʪʦʟʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʉʨʝʜʠ ʬʦʥʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʘʩʪʦ ʚʳʷʚʣʷʶʪʩʷ 

ʜʠʘʙʝʪ, ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ, ʘʣʢʦʛʦʣʠʟʤ, ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

ʉʧʨʦʚʦʮʠʨʦʚʘʪʴ ʀʉʀ ʤʦʞʝʪ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʪʨʘʚʤʘ, 

ʢʨʦʚʦʠʟʣʠʷʥʠʝ [24]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ XX ʚʝʢʘ ʚ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʛʨʫʧʧʦʚʳʝ ʩʣʫʯʘʠ ʀʉʀ (ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʬʘʩʮʠʠʪ, ʩʝʧʪʠʮʝʤʠʷ, ʧʝʨʚʠʯʥʳʡ 

ʧʝʨʠʪʦʥʠʪ, ʉʊʐ), ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʧʨʠʚʦʜʠʣʠ ʢ ʩʤʝʨʪʠ ʙʦʣʴʥʦʛʦ [104,145,212,237]. 

ɿʘ ʧʝʨʠʦʜ 1994-1997ʛʛ. ʚ ɸʥʛʣʠʠ ʠ ʋʵʣʴʩʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 1913 ʩʣʫʯʘʝʚ ʀʉʀ, ʠʟ 

ʢʦʪʦʨʳʭ 518 (27%) ʩʣʫʯʘʝʚ ʟʘʢʦʥʯʠʣʠʩʴ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ɺ 76% ʩʣʫʯʘʝʚ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʙʘʢʪʝʨʠʝʤʠʠ, ʚ 9% - ʉʊʐ, ʚ 8% - ʩʝʧʪʠʯʝʩʢʠʝ ʘʨʪʨʠʪʳ, ʚ 6% - 

ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʝ ʬʘʩʮʠʠʪʳ, ʚ 5% - ʧʥʝʚʤʦʥʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ 

ʧʨʠ ʀʉʀ ʚʳʜʝʣʷʣʩʷ ʚʦʟʙʫʜʠʪʝʣʴ emm1 ʪʠʧʘ [12,16,212].  

ɺ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʐʚʝʮʠʠ ʙʳʣ ʦʪʤʝʯʝʥ ʨʦʩʪ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʭ 

(ʛʨʫʧʧʳ ɸ) ʙʘʢʪʝʨʠʝʤʠʡ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ 

[79,89,92,119,190]. ʂʘʞʜʳʡ ʛʦʜ ʚ ʉʐɸ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 10-15 ʪʳʩ. ʩʣʫʯʘʝʚ ʀʉʀ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ 500-1500 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʬʘʩʮʠʠʪ (5-9%). ʇʨʝʦʙʣʘʜʘʶʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʩʣʫʯʘʝʚ ʀʉʀ ʩʦʩʪʘʚʣʷʣʠ ʮʝʣʣʶʣʠʪʳ. ʊʘʢʠʝ ʪʷʞʝʣʳʝ ʬʦʨʤʳ ʢʘʢ 

ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ ʠ ʉʊʐ ʚʩʪʨʝʯʘʣʠʩʴ ʫ 6-7 ʯʝʣʦʚʝʢ ʠʟ 100 ʙʦʣʴʥʳʭ 

ʀʉʀ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʪʠʭ ʚʩʧʳʰʝʢ ʙʳʣʦ 

ʩʚʷʟʘʥʦ ʩ ʩʝʨʦʪʠʧʘʤʠ M1, M3 ʠ M18 [76,122,212,214,215].  

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʀʉʀ ʚ ʰʪʘʪʝ ʄʠʥʥʝʩʦʪʘ ʚ 1994 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 24 ʩʣʫʯʘʷ ʥʘ 

100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɺ 1999 ʛʦʜʫ ʚ ʰʪʘʪʝ ʄʦʥʪʘʥʘ ʜʦʩʪʠʛʣʘ 30 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ. ɺ ʦʪʜʝʣʴʥʳʭ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʫ ʣʠʮ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʬʘʨʠʥʛʠʪʘ ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʉʊʐ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʉʊʐ ʟʘʙʦʣʝʚʘʥʠʝ ʦʙʳʯʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 24-72 ʯʘʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʧʨʦʥʠʢʘʶʱʝʡ 

ʪʨʘʚʤʳ, ʛʝʤʘʪʦʤʳ ʠʣʠ ʤʳʰʝʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ 

ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʘʷ ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʙʦʣʴ ʠ 
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ʣʠʭʦʨʘʜʢʘ [87]. ʅʘ 2001 ʛʦʜ ʚ ʂʘʥʘʜʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʀʉʀ ʩʦʩʪʘʚʠʣʘ 2,7 ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ. ʊʘʢ, ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ ʛʦʜʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 4,8 ʥʘ 100 ʪʳʩ., ʪʦʛʜʘ 

ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʠ ʜʝʪʝʡ 1-4 ʣʝʪ ʩʦʩʪʘʚʠʣ 3,6 ʥʘ 100 ʪʳʩ. ʯʝʣʦʚʝʢ. ɺ 3 ʨʘʟʘ ʚʳʰʝ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʤ ʬʘʩʮʠʠʪʦʤ ʫ ʜʝʪʝʡ ʜʦ 5 ʣʝʪ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʪʴʤʠ 5-16 ʣʝʪ ʠ ʩʦʩʪʘʚʠʣʘ 5,9 ʠ 1,8 ʥʘ 1 ʤʣʥ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [43].  

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʪʤʝʯʘʣʠʩʴ ʠ ʚ ʜʨʫʛʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ ʌʠʜʞʠ (9,9 ʥʘ 100 ʪʳʩ.), ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ ʠ ʉʝʚʝʨʥʳʡ ʂʚʠʥʩʣʝʥʜ 

(7,9 ʥʘ 100 ʪʳʩ.). ɺʩʧʳʰʢʠ ʀʉʀ ʪʘʢʞʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʠ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ: ʚ 

ʀʩʣʘʥʜʠʠ (4,0 ʥʘ 100 ʪʳʩ.), ʐʚʝʮʠʠ (6,1 ʥʘ 100 ʪʳʩ.) ʠ ʀʨʣʘʥʜʠʠ (0,8-2,7 ʥʘ 100 

ʪʳʩ.) [153,169]. 

ɺ 2002ʛ. ʚ ɽʚʨʦʧʝ ɽʚʨʦʩʦʶʟʦʤ ʙʳʣʦ ʠʥʠʮʠʠʨʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ Strep-

EURO, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʠʣ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʠʥʩʪʠʪʫʪʳ 

ʦʜʠʥʥʘʜʮʘʪʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (ʏʝʭʠʷ, ʂʠʧʨ, ɼʘʥʠʷ, ʌʨʘʥʮʠʷ, ʌʠʥʣʷʥʜʠʷ, 

ɻʝʨʤʘʥʠʷ, ʀʪʘʣʠʷ, ɻʨʝʮʠʷ, ʈʫʤʳʥʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʠ ʐʚʝʮʠʷ) ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʪʷʞʝʣʳʭ ʩʣʫʯʘʝʚ ʀʉʀ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʣʝʪ [137]. ɿʘ ʵʪʦʪ 

ʧʝʨʠʦʜ ʚ ɽʚʨʦʧʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 2,78 ʥʘ 100 ʪʳʩ. 

ʀʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʠ ʧʦ ʠʥʪʝʥʩʠʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣ ʦʪʤʝʯʝʥ ʠʭ ʨʦʩʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ (ʂʠʧʨ - 4 ʠ 0,27 ʥʘ 

100 ʪʳʩ., ʀʪʘʣʠʷ - 83 ʠ 0,38 ʥʘ 100 ʪʳʩ., ʏʝʭʠʷ - 137 ʠ 1,5 ʥʘ 100 ʪʳʩ. ʠ ʌʠʥʣʷʥʜʠʷ 

- 257 ʠ 2,46 ʥʘ 100 ʪʳʩ., ʐʚʝʮʠʷ - 558 ʠ 3,1 ʥʘ 100 ʪʳʩ., ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ - 3630 ʠ 

3,31 ʥʘ 100 ʪʳʩ.). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 10-20% ʚʩʝʭ 

ʩʣʫʯʘʝʚ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʨʝʜʠ ʠʥʲʝʢʮʠʦʥʥʳʭ ʥʘʨʢʦʤʘʥʦʚ [93].  

ɺ ʈʦʩʩʠʠ ʩʣʫʯʘʠ ʀʉʀ ʚʳʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ. ʆʜʥʘʢʦ, ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʜʘʥʥʳʤ, ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʭʦʪʷ ʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʧʦʜ ʜʨʫʛʠʤʠ ʜʠʘʛʥʦʟʘʤʠ [23]. ʆʧʨʝʜʝʣʠʪʴ ʠʩʪʠʥʥʳʝ ʤʘʩʰʪʘʙʳ ʩʣʦʞʥʦ, ʪ.ʢ. ʥʝʪ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʞʝʥʠʷ ʟʘ ʵʪʦʡ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ. ʊʘʢ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ 5957 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʠ ʧʨʦʪʦʢʦʣʦʚ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʚʩʢʨʳʪʠʡ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 25 ʜʦ 85 ʣʝʪ, 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ 2003ʛ. ʧʦ ʤʘʡ 2005ʛ. ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ 
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ʀʉʀ, ʚ ʯʝʪʳʨʝʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʙʦʣʴʥʠʮʘʭ ʄʦʩʢʚʳ, 

ʀʉʀ ʩʦʩʪʘʚʠʣʘ 17,9%. ʉʨʝʜʠ ʥʠʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 851 (80%) ʜʦʩʪʦʚʝʨʥʳʭ (ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʉɻɸ) ʩʣʫʯʘʝʚ ʠ 213 (20%) ʚʝʨʦʷʪʥʳʭ (ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʙʝʟ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ). ʊʘʢʞʝ ʠʤʝʶʪʩʷ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʧʦʩʣʝ ʫʚʝʣʠʯʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʢʦʨʦʝ (ʦʢʦʣʦ 2 ʥʝʜʝʣʴ) ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʀʉʀ [23,133].  

ɼʣʷ ʀʉʀ ʚʳʜʝʣʷʶʪ ʜʚʘ ʧʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ: ʟʠʤʘ ʠ ʨʘʥʥʷʷ ʚʝʩʥʘ. ʉʘʤʳʝ 

ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʢʦʥʮʝ ʣʝʪʘ ʠ ʦʩʝʥʴʶ. ʉʝʟʦʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʐʚʝʮʠʠ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 5 ʩʪʨʘʥ ɽʚʨʦʧʳ [88,137]. ʕʪʠ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʀʉʀ ʠʜʫʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈɺʀ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʚ ʧʠʢ ʆʈɺʀ, ʩʚʷʟʘʥʥʳʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʚʩʣʝʜʩʪʚʠʠ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʣʶʜʝʡ ʠ 

ʘʢʪʠʚʠʟʘʮʠʠ ʘʵʨʦʟʦʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʘʯʠ, ʫ ʙʦʣʴʥʳʭ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ 

ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʀʉʀ, ʯʪʦ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʵʪʦʡ ʬʦʨʤʦʡ ʉɻɸ-

ʠʥʬʝʢʮʠʠ.  

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚ ʨʘʟʚʠʪʠʠ ʀʉʀ ʙʳʣʘ ʧʨʠʟʥʘʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʨʠʥʛʠʪʘ ʩʨʝʜʠ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʨʝʟʝʨʚʫʘʨʦʤ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʛʨʫʧʧʳ ɸ [97]. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʦʪʥʦʩʷʪ 

ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 65 ʣʝʪ, ʧʨʝʙʳʚʘʥʠʝ ʚ ʜʦʤʘʭ ʧʨʝʩʪʘʨʝʣʳʭ, ʣʶʙʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʭʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠʣʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ, ʘ ʪʘʢʞʝ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʠʥʲʝʢʮʠʦʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ [164]. ʊʘʢ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʠ ʟʘʧʨʝʪʝ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʣʬʝʥʠʜʘʪʘ ʚ 2015 ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʚʘʟʠʚʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʉɻɸ [242].  

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʧʘʮʠʝʥʪʳ ʜʦʤʦʚ ʧʨʝʩʪʘʨʝʣʳʭ. ɺ ʰʪʘʪʝ 

ʄʠʥʥʝʩʦʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʜʠʥʥʘʜʮʘʪʠʣʝʪʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (1995-

2006ʛʛ.) ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʭ ʟʘʙʦʣʝʚʰʠʭ ʀʉʀ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʘʮʠʝʥʪʦʚ 

ʠʟ ʜʦʤʦʚ ʧʨʝʩʪʘʨʝʣʳʭ ʩʦʩʪʘʚʣʷʝʪ 7%. ʉʤʝʨʪʥʦʩʪʴ ʩʨʝʜʠ ʵʪʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʣʠʮ -  
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12%. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʪʘʢʠʭ ʟʘʚʝʜʝʥʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʚʪʦʨʥʳʭ ʩʣʫʯʘʝʚ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠ ʥʘʣʠʯʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ 

ʩʣʫʯʘʷ ʀʉʀ ʚ ʜʦʤʘʭ ʧʨʝʩʪʘʨʝʣʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʤʝʩʷʮʝʚ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʚʩʝʤʠ ʧʘʮʠʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʢʦʥʪʘʢʪʠʨʦʚʘʣʠ ʩ ʙʦʣʴʥʳʤ 

[40,177,204].  

ʂʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʧʨʠ ʀʉʀ ʝʩʪʴ ʨʠʩʢ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ 

ʩʨʝʜʠ ʯʣʝʥʦʚ ʩʝʤʴʠ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʧʨʦʞʠʚʘʶʪ ʠ ʢʦʥʪʘʢʪʠʨʫʶʪ ʙʦʣʝʝ 24 ʯʘʩʦʚ 

ʚ ʥʝʜʝʣʶ. ɺ 90-ʭ ʛʦʜʘʭ ʚ ʂʘʥʘʜʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʨʝʜʠ ʵʪʦʡ ʛʨʫʧʧʳ ʣʠʮ ʩʦʩʪʘʚʣʷʣʘ 

2,94 ʥʘ 1000, ʘ ʚ ʉʐɸ ï 0,66 ʥʘ 1000. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʎʝʥʪʨ ʧʦ 

ʢʦʥʪʨʦʣʶ ʟʘ ʟʘʙʦʣʝʚʘʥʘʷʤʠ (ʎʂɿ) ʧʦʩʯʠʪʘʣ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʘʟʥʘʯʝʥʠʝ 

ʘʥʪʠʙʠʦʪʠʢʦʧʨʦʬʠʣʘʢʪʠʢʠ ʵʪʦʡ ʛʨʫʧʧʝ ʣʠʮ. ʆʜʥʘʢʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʢʘʢ ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 65 ʣʝʪ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʘʪʦʣʦʛʠʡ ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʙʳʣʠ ʦʙʷʟʘʥʳ 

ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦ ʨʠʩʢʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 30 

ʜʥʝʡ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʩʣʫʯʘʷ ʀʉʀ ʠ ʧʨʝʜʣʘʛʘʪʴ ʘʥʪʠʙʠʦʪʠʢʦʧʨʦʬʠʣʘʢʪʠʢʫ. ɺ 

ʩʣʫʯʘʷʭ, ʝʩʣʠ ʩʨʝʜʠ ʯʣʝʥʦʚ ʩʝʤʴʠ, ʢʦʥʪʘʢʪʠʨʦʚʘʚʰʠʭ ʩ ʙʦʣʴʥʳʤ ʀʉʀ, ʝʩʪʴ 

ʥʦʚʦʨʦʞʜʝʥʥʳʡ ʠ ʨʦʜʠʣʴʥʠʮʘ, ʪʦ ʎʂɿ ʨʝʢʦʤʝʥʜʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠʤ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢ, ʚ 2011 ʛʦʜʫ ʙʳʣʘ ʦʧʠʩʘʥʘ ʧʝʨʝʜʘʯʘ ʀʉʀ ʤʝʞʜʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʙʣʠʟʥʝʮʘʤʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 2 ʜʥʷ [66,180]. ɺ ʐʪʘʪʝ ɺʠʢʪʦʨʠʷ ʚ 

ɸʚʩʪʨʘʣʠʠ ʚ ʧʝʨʠʦʜ 2002-2004ʛʛ. ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ ʪʨʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʩʣʫʯʘʷ 

ʀʉʀ ʩʨʝʜʠ ʯʣʝʥʦʚ ʩʝʤʴʠ, ʦʜʥʘʢʦ ʚ 2011 ʛʦʜʫ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʪʘʢʠʭ 

ʩʣʫʯʘʝʚ [66]. 

 

 

 

ʉʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ 

 

ʂ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʭ ʬʦʨʤ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʦʪʥʦʩʷʪ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ. ʉʊʐ ï ʤʥʦʛʦʩʠʩʪʝʤʥʦʝ 
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ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʥʝʟʘʧʥʳʤ ʥʘʯʘʣʦʤ ʣʠʭʦʨʘʜʢʠ, ʦʟʥʦʙʘ, 

ʨʚʦʪʳ, ʜʠʘʨʝʠ, ʤʳʰʝʯʥʳʭ ʙʦʣʝʡ ʠ ʩʳʧʠ. ʉʊʐ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʥʘ ʬʦʥʝ ʫʞʝ 

ʠʤʝʶʱʠʭʩʷ ʪʷʞʝʣʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ (ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʬʘʩʮʠʠʪ, ʤʠʦʟʠʪ). 

ʆʥ ʤʦʞʝʪ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʜʦ ʪʷʞʝʣʦʡ ʠ ʥʝʨʘʟʨʝʰʠʤʦʡ ʛʠʧʦʪʝʥʟʠʠ ʠ 

ʤʫʣʴʪʠʩʠʩʪʝʤʥʦʡ ʜʠʩʬʫʥʢʮʠʠ. ɺ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʚʦʚʣʝʢʘʪʴʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʤʘ. ʆʩʣʦʞʥʝʥʠʷ ʩʠʥʜʨʦʤʘ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʛʦ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʧʦʯʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʧʝʯʝʥʦʯʥʫʶ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʜʘʞʝ ʩʤʝʨʪʴ.  

ɽʱʝ ʚ ʩʝʨʝʜʠʥʝ 1980-ʭ ʛʦʜʦʚ ʙʳʣʦ ʦʧʠʩʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ 

ʉʊʐ ʩ ʤʦʣʥʠʝʥʦʩʥʳʤ ʩʠʩʪʝʤʥʳʤ ʪʝʯʝʥʠʝʤ ʠ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ, ʩʚʷʟʘʥʥʳʭ 

ʩʦ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʝʡ. ʀʤʝʥʥʦ ʚ ʵʪʦʡ ʩʚʷʟʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʥʘʟʨʝʣʘ 

ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʥʘ 

ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʚʩʣʝʜʩʪʚʠʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʷʚʣʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ 

[15,55,83,130,206].  

ʏʘʱʝ ʚʩʝʛʦ ʉʊʐ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʣʝ ʪʫʧʦʡ ʪʨʘʚʤʳ ʠʣʠ ʢʘʢ ʦʩʣʦʞʥʝʥʠʝ ʧʨʠ 

ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʤ ʬʘʩʮʠʠʪʝ. ʆʩʥʦʚʥʳʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ: ʧʝʥʠʮʠʣʣʠʥ ʠ ʢʣʠʥʜʘʤʠʮʠʥ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʥʠʡ 

ʩʪʘʣ ʢʣʶʯʝʚʳʤ ʧʨʝʧʘʨʘʪʦʤ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʣʝʯʝʥʠʠ [228].  

ʉʨʝʜʠ ʜʝʪʝʡ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʉʊʐ ʩʦʩʪʘʚʣʷʝʪ 5-10%, ʪʦʛʜʘ ʢʘʢ ʫ ʚʟʨʦʩʣʳʭ ï 

30-80% [75]. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʉʊʐ ʩʨʝʜʠ ʙʝʨʝʤʝʥʥʳʭ ʠ 

ʧʣʦʜʘ (ʦʩʦʙʝʥʥʦ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ) ʩʦʩʪʘʚʣʷʝʪ 58% ʠ 66% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʯʘʩʪʠʣʠʩʴ ʩʦʦʙʱʝʥʠʷ ʦ ʉʊʐ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ. ʊʘʢ, 

ʫʯʘʩʪʠʣʠʩʴ ʩʦʦʙʱʝʥʠʷ ʦ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥʘʭ (3 ʪʨʠʤʝʩʪʨ), ʢʦʪʦʨʳʝ ʦʙʨʘʱʘʣʠʩʴ 

ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ (39 ʛʨʘʜʫʩʦʚ ʠ ʚʳʰʝ), ʨʚʦʪʫ, ʧʦʩʪʦʷʥʥʫʶ ʙʦʣʴ 

ʚ ʞʠʚʦʪʝ, ʠʥʦʛʜʘ ʩʢʫʜʥʦʝ ʛʝʥʠʪʘʣʴʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ, ʩʠʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʤʘʪʢʠ. ʋ 

ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʢ ʦʪʤʝʯʘʣʦʩʴ ʙʳʩʪʨʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ (ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ), ʯʪʦ 

ʪʨʝʙʦʚʘʣʦ ʥʝʦʪʣʦʞʥʦʛʦ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ. ʇʦʩʣʝ ʨʦʜʦʚ ʫ ʥʠʭ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʣʩʷ ʉʊʐ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʢʦʤʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʧʣʦʜ 
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ʧʦʛʠʙʘʣ. ʇʘʮʠʝʥʪʢʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʮʠʦʥʘʨʝ ʚ ʩʨʝʜʥʝʤ 1,5-2 ʤʝʩʷʮʘ. ɺ ʭʦʜʝ ʩʙʦʨʘ 

ʘʥʘʤʥʝʟʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʦʥʠ ʯʘʩʪʦ ʫʧʦʤʠʥʘʣʠ ʦ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʷʭ ʚ ʛʦʨʣʝ ʚ 

ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ [84,126,225,228,239,240].  

 

ʅʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ 

 

ʉʨʝʜʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʡ 

ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʝ ʠʥʬʝʢʮʠʠ (ʅʀ) ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʚʷʟʠ ʩ ʪʷʞʝʩʪʴʶ 

ʪʝʯʝʥʠʷ, ʙʳʩʪʨʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʪʨʫʜʥʦʩʪʷʤʠ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ [10,13]. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʝ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ, 

ʥʘʟʚʘʥʠʝ çʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷè ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ [10,13,184]. ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʭ ʦʤʝʨʪʚʣʝʥʠʝʤ, ʙʳʩʪʨʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʚʳʨʘʞʝʥʥʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʠ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ [10,13,109,184,232]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦʡ 

ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʅʀ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʷʚʣʷʝʪʩʷ S. pyogenes [18]. ɽʛʦ ʚʳʜʝʣʷʶʪ ʠʟ 

ʦʯʘʛʦʚ ʚ 8 ʩʣʫʯʘʷʭ ʠʟ 10 [109,110,118,232]. 

ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʵʢʟʦʛʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. ɺʭʦʜʥʳʤʠ 

ʚʦʨʦʪʘʤʠ ʜʣʷ ʠʥʬʝʢʮʠʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʝʩʪʘ ʠʥʲʝʢʮʠʡ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʨʘʥʳ, ʫʯʘʩʪʢʠ ʦʩʘʜʥʝʥʠʷ ʠ ʤʘʮʝʨʘʮʠʠ ʢʦʞʠ, ʭʨʦʥʠʯʝʩʢʠʝ ʷʟʚʳ 

ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʠʪʴ ʚʭʦʜʥʳʝ 

ʚʦʨʦʪʘ ʠʥʬʝʢʮʠʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʝʨʝʜʢʦ ʧʘʮʠʝʥʪʳ ʩʦʦʙʱʘʶʪ ʦ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʪʫʧʦʡ ʪʨʘʚʤʝ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʚʭʦʜʥʳʤʠ 

ʚʦʨʦʪʘʤʠ ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ, ʢʦʪʦʨʳʭ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʤʠʢʨʦʙʥʦʡ ʠʥʚʘʟʠʠ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʚʩʪʨʝʯʘʝʪʩʷ ʛʝʤʘʪʦʛʝʥʥʘʷ ʜʠʩʩʝʤʠʥʘʮʠʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʦʜʥʦʤʦʤʝʥʪʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʦʯʘʛʦʚ.  

ʅʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʢʘʢ ʫ ʣʠʮ ʥʘ 

ʬʦʥʝ ʧʦʣʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʪʘʢ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʥʠʞʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʟʘʙʦʣʝʪʴ ʅʀ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʘʪʦʣʦʛʠʡ: 
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ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʭʨʦʥʠʯʝʩʢʘʷ ʵʢʟʦʛʝʥʥʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ, ʜʣʠʪʝʣʴʥʳʡ ʧʨʠʝʤ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ 

ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʡ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʂ ʠʥʬʝʢʮʠʷʤ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʦʪʥʦʩʷʪ ʥʝʢʨʦʪʠʯʝʩʢʫʶ ʨʦʞʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʩʧʘʣʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʚ 

ʜʝʨʤʝ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʧʦʜʢʦʞʥʦʡ ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʝ. ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʠʥʬʝʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʤ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʤ ʬʘʩʮʠʠʪʦʤ (ʅʌ), ʢʦʪʦʨʳʡ 

ʧʝʨʚʠʯʥʦ ʧʦʨʘʞʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʬʘʩʮʠʶ ʠ ʙʣʠʟʣʝʞʘʱʫʶ ʞʠʨʦʚʫʶ ʢʣʝʪʯʘʪʢʫ. 

ʉʘʤʦʡ ʨʝʜʢʦʡ ʠ ʪʷʞʝʣʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʅʀ (ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ) ʷʚʣʷʝʪʩʷ 

ʤʠʦʥʝʢʨʦʟ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʘ ʬʦʨʤʘ ʅʀ ʠʟʦʣʠʨʦʚʘʥʥʦ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ, ʘ ʨʘʟʚʠʚʘʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʤ ʬʘʩʮʠʠʪʦʤ [13,17,136]. 

ʇʨʠ ʅʀ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʪʨʦʤʙʦʟʦʤ ʩʦʩʫʜʦʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʘ ʪʘʢʞʝ, ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʘʫʪʦʠʤʤʫʥʦʘʛʨʝʩʩʠʷ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ 

ʪʢʘʥʝʡ ʮʠʪʦʢʠʥʘʤʠ [110,176]. ɼʣʷ ʚʩʝʭ ʬʦʨʤ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʡ 

ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʭʘʨʘʢʪʝʨʥʳ ʣʠʭʦʨʘʜʢʘ, ʚʳʨʘʞʝʥʥʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʠ 

ʠʟʤʝʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʠ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʡ ʠʥʬʝʢʮʠʠ ʩʯʠʪʘʝʪʩʷ ʉʊʐ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʣʝʪʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80ï100 % [17,109,110,118,232,139]. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʨʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʤ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʤ ʬʘʩʮʠʠʪʝ ʠ 

ʤʠʦʟʠʪʝ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʅʌ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʧʝʨʚʠʯʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʘʩʮʠʠ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʧʦʜʢʦʞʥʦʡ ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ. ɺʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʠʦʥʝʢʨʦʟʘ. ʈʘʥʥʷʷ 

ʩʪʘʜʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʝʱʝ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʢʨʦʟ ʢʦʞʠ, ʚ ʦʩʥʦʚʥʦʤ ʤʝʩʪʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ, ʨʘʩʧʠʨʘʶʱʝʡ ʙʦʣʴʶ, ʦʪʝʢʦʤ ʠ ʛʠʧʝʨʝʤʠʝʡ ʢʦʞʠ ʙʝʟ 

ʯʝʪʢʠʭ ʛʨʘʥʠʮ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ. ʇʨʠ ʧʦʟʜʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʝ, ʦʪʩʫʪʩʪʚʠʠ ʨʘʥʥʝʛʦ ʨʘʜʠʢʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʪʷʞʝʣʳʝ 

ʬʦʨʤʳ ʠʥʬʝʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʠ ʤʦʞʝʪ 
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ʧʨʠʚʦʜʠʪʴ ʢ ʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʩʝʧʪʠʯʝʩʢʦʤʫ ʰʦʢʫ ʠ ʩʤʝʨʪʠ. [17]. ʊʘʢʠʝ 

ʩʠʤʧʪʦʤʳ ʢʘʢ ʛʠʧʝʨʝʤʠʷ, ʙʫʣʣʳ, ʙʘʛʨʦʚʳʝ ʠ ʤʘʣʠʥʦʚʳʝ ʧʷʪʥʘ, ʫʯʘʩʪʢʠ ʥʝʢʨʦʟʘ 

ʢʦʞʠ ʧʨʦʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʘʧʫʱʝʥʥʦʩʪʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʃʝʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʠ ʵʢʩʪʨʝʥʥʦʡ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʪʢʘʥʠ. ɿʘʜʝʨʞʢʘ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 24 ʯʘʩʘ ʜʚʫʢʨʘʪʥʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʤʝʨʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ [72].  

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʨʠ ʅʌ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʢʨʦʟʘ ʢʦʞʠ, ʩʯʠʪʘʝʪʩʷ ʟʘʧʦʟʜʘʣʳʤ ʣʝʯʝʥʠʝʤ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ 

ʣʝʪʘʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 30ï70%. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʦʟʜʥʠʤ ʦʙʨʘʱʝʥʠʝʤ 

ʧʘʮʠʝʥʪʦʚ ʟʘ ʧʦʤʦʱʴʶ, ʘ ʪʘʢʞʝ ʩ ʥʝʦʧʳʪʥʦʩʪʴʶ ʚʨʘʯʝʡ [109,118,184,132]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʦʟʜʘʣʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʫ ʚʳʞʠʚʰʠʭ ʬʦʨʤʠʨʫʶʪʩʷ 

ʦʙʰʠʨʥʳʝ ʜʝʬʝʢʪʳ ʪʢʘʥʝʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʜʣʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʢʦʞʥʦ-

ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ [17]. ɺ ʩʣʫʯʘʝ ʩ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʤ 

ʬʘʩʮʠʠʪʦʤ ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʨʤʝ ʚʦʟʥʠʢʘʶʪ ʚʪʦʨʠʯʥʦ [11].  

ʋ ʜʝʪʝʡ ʅʌ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʳʩʪʨʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʝʧʪʠʯʝʩʢʠʤ 

ʰʦʢʦʤ, ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʘʚʠʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ. ʉʣʫʯʘʠ ʅʌ ʩʨʝʜʠ 

ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʚʠʚʘʣʠʩʴ ʧʦʩʣʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ (ʦʙʨʝʟʘʥʠʷ, 

ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧʫʧʦʯʥʦʡ ʚʝʥʳ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʭʦʚʦʡ ʛʨʳʞʠ) ʠʣʠ ʢʘʢ ʚʪʦʨʠʯʥʘʷ 

ʠʥʬʝʢʮʠʷ ʧʦʩʣʝ ʚʝʪʨʷʥʦʡ ʦʩʧʳ. ʇʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʬʘʩʮʠʠʪ 

ʧʘʮʠʝʥʪʫ ʧʦʢʘʟʘʥʘ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʘʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʨʦʯʥʳʤ 

ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ [45,55,72].  

ʅʝʜʘʚʥʦ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʦʙʟʦʨ 10-ʪʠ ʩʣʫʯʘʝʚ ʅʌ ʫ ʜʝʪʝʡ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ 

ʙʦʣʴʥʠʮʝ ʚ ʐʚʝʡʮʘʨʠʠ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʩʣʫʯʘʝʚ ʙʳʣʠ 

ʩʚʷʟʘʥʳ ʩ ʚʝʪʨʷʥʦʡ ʦʩʧʦʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʠ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʜʘʚʥʦ ʧʝʨʝʥʝʩʣʠ 

ʵʪʫ ʠʥʬʝʢʮʠʶ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ï ʠʥʬʝʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 58 ʨʘʟ 

[117].  
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ʅʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʅʌ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʷʞʝʣʳʤ ʦʩʣʦʞʥʝʥʠʷʤ 

ʠ ʩʤʝʨʪʠ [74]. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʅʌ ʫ ʚʟʨʦʩʣʳʭ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 35%, ʪʦʛʜʘ ʢʘʢ 

ʩʨʝʜʠ ʜʝʪʝʡ ʦʪʤʝʯʘʝʪʩʷ 5,4% [98]. ʆʜʥʘʢʦ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 36-88% [36,58,139]. ʏʘʱʝ ʅʌ ʟʘʙʦʣʝʚʘʶʪ ʤʦʣʦʜʳʝ ʣʶʜʠ. ʂ 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʝ 

ʩʦʩʪʦʷʥʠʷ, ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʦʥʢʦʣʦʛʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ, ʥʝʜʘʚʥʠʝ 

ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʝʨʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʳ, ʚʝʪʨʷʥʘʷ ʦʩʧʘ (ʫ ʜʝʪʝʡ), ʧʨʠʤʝʥʝʥʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ, ʘ 

ʪʘʢʞʝ ʘʣʢʦʛʦʣʠʟʤ ʠ ʚʚʝʜʝʥʠʝ ʠʥʲʝʢʮʠʦʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ. ʇʨʦʚʦʮʠʨʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʪʨʘʚʤʘ, ʢʨʦʚʦʠʟʣʠʷʥʠʝ ʚ 

ʤʷʛʢʠʝ ʪʢʘʥʠ [8]. 

 

ʌʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ ʉɻɸ 

 

ɽʱʝ ʚ 90-ʭ ʛʦʜʘʭ ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʀʉʀ ʩʚʷʟʘʥ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ [41,42,122]. ʈʘʥʝʝ 

ʉɻɸ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʚʥʝʢʣʝʪʦʯʥʳʡ ʦʨʛʘʥʠʟʤ, ʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʚʳʞʠʚʘʪʴ ʠ ʚʥʫʪʨʠ ʢʣʝʪʢʠ [152].   

ʉʪʨʝʧʪʦʢʦʢʢʠ ʛʨʫʧʧʳ ɸ ʦʙʣʘʜʘʶʪ ʢʨʘʡʥʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ.  ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʝʨʤʝʥʪʘʤʠ ʠ ʪʦʢʩʠʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʢʣʝʪʢʘ ʚʳʜʝʣʷʝʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [230]. ʊʘʢ, ʉɻɸ ʩʧʦʩʦʙʥʳ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʪʦʢʩʠʥʳ, ʪʘʢʠʝ ʢʘʢ 

cʪʨʝʧʪʦʣʠʟʠʥʳ-ʆ (ʉʃ-ʆ) ʠ -S (ʉʃ-S). ʕʪʠ ʪʦʢʩʠʥʳ ʚʥʝʜʨʷʶʪʩʷ ʚ ʩʪʝʥʢʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʠ ʬʦʨʤʠʨʫʶʪ ʧʦʨʳ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ, ʘʧʦʧʪʦʟʫ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ɓ-ʛʝʤʦʣʠʟʘ 

[158,196,223]. ʊʘʢʞʝ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʫʩʠʣʠʚʘʝʪ ʚʦʩʧʘʣʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʧʫʪʝʤ ʨʘʟʨʫʰʝʥʠʷ ʪʢʘʥʝʡ ʠ ʚʳʟʳʚʘʝʪ ʩʦʚʤʝʩʪʥʫʶ ʘʛʨʝʛʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ ʠ 

ʥʝʡʪʨʦʬʠʣʦʚ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʪʢʘʥʝʡ ʧʨʠ ʪʷʞʝʣʳʭ ʠʥʬʝʢʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʝʝ ʨʘʟʨʫʰʝʥʠʝʤ [52,62,63,107, 

165,168,178]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʝʥʦʤʥʦʡ ʦʙʣʘʩʪʠ 

ʫʩʠʣʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʉʃ-ʆ ʠ ʅɸɼ+-ʛʣʠʢʦʛʠʜʨʦʣʘʟʳ (ʅɸɼʘʟʘ) ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
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ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʚʘʟʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʦʣʴ ʵʪʠʭ ʪʦʢʩʠʥʦʚ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʉɻɸ [217,246]. ʅɸɼ+ - ʛʣʠʢʦʛʠʜʨʦʣʘʟʳ (ʅɸɼʘʟʘ) ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʧʘʪʦʛʝʥʝʟʝ ʉɻɸ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʀʉʀ. ʊʘʢ, ʵʪʦʪ ʙʝʣʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʣʦʥʝʥʠʶ ʦʪ 

ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʥʛʠʙʠʨʫʷ ʧʨʠ ʵʪʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ 

ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ [61,202,213,245].  

ʂ ʬʘʢʪʦʨʘʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʪʘʢʞʝ ʦʪʥʦʩʷʪ ʮʠʩʪʝʠʥ ʧʨʦʪʝʘʟʫ (Speɺ) ʠ 

ʩʪʨʝʧʪʦʢʠʥʘʟʫ (Ska). ʎʠʩʪʝʠʥ ʧʨʦʪʝʘʟʘ (Speɺ) - ʵʪʦ ʬʝʨʤʝʥʪ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ, 

ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʉɻɸ ʚ ʪʢʘʥʷʭ ʯʝʣʦʚʝʢʘ.  

ʕʪʦʪ ʬʝʨʤʝʥʪ ʨʘʟʨʫʰʘʝʪ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ, ʮʠʪʦʢʠʥʳ, ʭʝʤʦʢʠʥʳ, 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʣʝʤʝʥʪʘ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʠ ʠʥʛʠʙʠʪʦʨʳ ʩʳʚʦʨʦʪʦʯʥʦʡ 

ʧʨʦʪʝʘʟʳ [163]. 

ʉʪʨʝʧʪʦʢʠʥʘʟʘ (Ska) - ʬʝʨʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʝʚʨʘʱʘʝʪ ʧʣʘʟʤʠʥʦʛʝʥ ʚ 

ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ ʙʝʣʢʘ, ʧʣʘʟʤʠʥ [50,59,78,187,188,233]. ʇʦʩʢʦʣʴʢʫ ʉɻɸ ̫ʚʣʷʝʪʩʷ 

ʧʘʪʦʛʝʥʦʤ ʯʝʣʦʚʝʢʘ, Ska ʦʯʝʥʴ ʩʧʝʮʠʬʠʯʝʥ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʣʘʟʤʠʥʦʛʝʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ in vivo ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʳʰʝʡ (ʪʨʘʥʩʛʝʥʥʳʭ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʧʣʘʟʤʠʥʦʛʝʥʘ) ʧʦʢʘʟʘʣʠ, ʯʪʦ Ska ʠ ʧʦʣʫʯʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʧʣʘʟʤʠʥʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʘʢʪʝʨʠʡ [218]. 

ɼʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ ʉɻɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʀʭ ʥʘʣʠʯʠʝ ʠ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʰʪʘʤʤʦʚ. ʂ ʦʩʥʦʚʥʳʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʉɻɸ ʦʪʥʦʩʷʪ: ʄ-ʙʝʣʦʢ, ʛʠʘʣʫʨʦʥʦʚʘʷ 

ʢʘʧʩʫʣʘ, C5a-ʧʝʧʪʠʜʘʟʘ, ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʠʥʛʠʙʠʪʦʨ ʢʦʤʧʣʝʤʝʥʪʘ (SIC). 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ M-ʙʝʣʦʢ. ʕʪʦ ʦʩʥʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʪʠʛʝʥ ʠ ʬʘʢʪʦʨ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪʩʷ ʛʝʥʦʤ emm. M-ʙʝʣʦʢ ʫʯʘʩʪʚʫʶʪ ʚ ʘʜʛʝʟʠʠ 

ʉɻɸ, ʫʢʣʦʥʝʥʠʠ ʦʪ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʪʦʨʞʝʥʠʠ ʚ ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʦʥ ʦʪʚʝʯʘʝʪ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʘʛʦʮʠʪʦʟʫ ʠ ʫʙʠʡʩʪʚʦ 

ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʭ ʣʝʡʢʦʮʠʪʦʚ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʘʮʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʧʫʪʠ ʢʦʤʧʣʝʤʝʥʪʘ [54]. 
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ɻʠʘʣʫʨʦʥʦʚʘʷ ʢʘʧʩʫʣʘ ʟʘʢʦʜʠʨʦʚʘʥʘ hasABC ï ʦʧʝʨʦʥʦʤ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʘʱʠʪʫ ʙʘʢʪʝʨʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʠʤʠʢʨʠʠ [120]. ʂʨʦʤʝ ʪʦʛʦ, ʪʦʣʩʪʘʷ 

ʢʘʧʩʫʣʘ ʠʥʛʠʙʠʨʫʝʪ ʙʝʣʢʠ ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʧʝʧʪʠʜʳ, ʘ ʪʘʢʞʝ 

ʫʯʘʩʪʚʫʝʪ ʚ ʥʘʨʫʰʝʥʠʠ ʬʘʛʦʮʠʪʦʟʘ [39,157,234,235,236].   

C5a-ʧʝʧʪʠʜʘʟʘ ʢʦʜʠʨʫʝʪʩʷ ʛʝʥʦʤ scpA. ʕʪʦʪ ʬʝʨʤʝʥʪ ʨʘʟʨʫʰʘʝʪ ʢʦʤʧʦʥʝʥʪ 

ʢʦʤʧʣʝʤʝʥʪʘ C5a, ʯʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʙʘʢʪʝʨʠʠ ʠʟʙʝʞʘʪʴ ʬʘʛʦʮʠʪʦʟʘ [91,166]. SIC 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʝʣʢʦʚ, 

ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʤʫ ʣʠʟʠʩʫ ʧʫʪʝʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʘʪʘʢʠ ʥʘ 

ʤʝʤʙʨʘʥʳ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ [99,156]. 

ʈʘʟʣʠʯʥʳʝ ʰʪʘʤʤʳ S. pyogenes ʧʨʦʜʫʮʠʨʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʫʧʝʨʘʥʪʠʛʝʥʦʚ (Spe). ɺʩʝʛʦ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 11 ʩʫʧʝʨʘʥʪʠʛʝʥʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ 

SpeA, SpeC, SpeH, SpeI, SpeK, SpeL, SpeM, ʠ SSA, ʩʚʷʟʘʥʥʳʝ ʩ ʙʘʢʪʝʨʠʦʬʘʛʘʤʠ, ʘ 

ʪʘʢʞʝ SpeG, SpeJ ʠ SmeZ, ʢʦʪʦʨʳʝ ʢʦʜʠʨʫʶʪʩʷ ʭʨʦʤʦʩʦʤʥʳʤʠ ʛʝʥʘʤʠ. ʆʜʥʘʢʦ, 

ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ SpeJ ʩʚʷʟʘʥ ʩ ʫʤʝʨʝʥʥʳʤ ʬʘʛʦʤ [102]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʫʧʝʨʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ 

ʪʦʢʩʠʥʦʚ SpeB ʠ SpeF [105,205]. ʉʫʧʝʨʘʪʥʠʛʝʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʜʚʫʤʷ ʪʠʧʘʤʠ ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʢʣʝʪʢʘʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ: ʊ-ʢʣʝʪʦʯʥʳʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ ʠ ʘʥʪʠʛʝʥʘʤʠ ɻʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ (ɻʂɻʉ) II  

ʢʣʘʩʩʘ, ʵʢʩʧʨʝʩʩʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ 

[175]. ʆʥʠ ʚʳʟʳʚʘʶʪ ʤʘʩʩʠʚʥʫʶ ʘʢʪʠʚʘʮʠʶ T-ʢʣʝʪʦʢ ʠ ʤʦʱʥʳʡ ʚʳʙʨʦʩ 

ʮʠʪʦʢʠʥʦʚ. ɺʩʝ ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʩʠʩʪʝʤʥʳʡ ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʦʨʛʘʥʠʟʤ 

(ʣʠʭʦʨʘʜʢʘ, ʨʚʦʪʘ, ʜʠʘʨʝʷ, ʙʦʣʠ ʚ ʤʳʰʮʘʭ, ʩʳʧʴ, ʩʥʠʞʝʥʠʝ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ), 

ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʝ ʩʢʘʨʣʘʪʠʥʳ, 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ ʠ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʛʦ ʬʘʩʮʠʠʪʘ [107,156]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʫʧʝʨʘʥʪʠʛʝʥʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʘʣʣʝʣʝʡ. ʊʘʢ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʰʝʩʪʴ ʘʣʣʝʣʝʡ speA, ʪʨʠ speC, ʰʝʩʪʴ 

speG, ʜʚʘ speH, ʜʚʘ speI, ʪʨʠ speJ, ʦʜʠʥ speK, ʪʨʠ speL, ʯʝʪʳʨʝ speM, ʪʨʠ ssa. 

ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʛʝʥ smeZ, ʫ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ 56 ʘʣʣʝʣʝʡ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʠʩʪʝʤʘ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʩʫʧʝʨʘʥʪʠʛʝʥʦʚ ʠʟʫʯʝʥʘ 
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ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ SpeA ʠ SpeC ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʠʥʚʘʟʠʠ ʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʘ 7 ʜʝʥʴ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ [132].  

 

Emm-ʪʠʧʠʨʦʚʘʥʠʝ 

 

"ɿʦʣʦʪʳʤ" ʩʪʘʥʜʘʨʪʦʤ ʪʠʧʠʨʦʚʘʥʠʷ ʉɻɸ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ emm-ʪʠʧʦʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʪʝʩʥʠʣʦ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʝ ʪʠʧʠʨʦʚʘʥʠʝ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ɺʳʜʝʣʷʶʪ ʙʦʣʝʝ 240 emm-ʪʠʧʦʚ ʉɻɸ, 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʠʧʳ ʢʦʪʦʨʦʛʦ ʯʘʩʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʟʚʠʪʠʝʤ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʳ 

ʉɻɸ-ʠʥʬʝʢʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ emm-ʪʠʧʘ ʉɻɸ ʥʘʨʷʜʫ ʩ ʪʠʧʠʨʦʚʘʥʠʝʤ ʧʦ T-ʙʝʣʢʫ ʠ 

OF-ʬʘʢʪʦʨʫ (ʣʠʧʦʧʨʦʪʝʠʥʘʟʘ, ʬʘʢʪʦʨ ʦʧʘʣʝʩʮʝʥʮʠʠ) ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ 

ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʳʜʝʣʝʥʥʦʛʦ 

ʰʪʘʤʤʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʳʭ ʜʣʷ ʞʠʟʥʠ ʀʉʀ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʦʩʦʙʦ ʚʠʨʫʣʝʥʪʥʦʛʦ ʢʣʦʥʘ 

M1T1. ʀʥʚʘʟʠʚʥʳʝ ʰʪʘʤʤʳ M1T1, ʚʳʜʝʣʝʥʥʳʝ ʧʦʩʣʝ 1988 ʛʦʜʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʷʚʣʷʶʪʩʷ ʢʣʦʥʘʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʰʪʘʤʤʘ 

[161], ʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʵʪʦʤʫ 

ʢʣʦʥʘʣʴʥʦʤʫ ʪʠʧʫ, ʧʦʢʘʟʘʣ ʧʦʣʫʯʝʥʠʝ ʛʝʥʦʤʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʜʘʶʱʝʡ ʧʦʚʳʰʝʥʥʫʶ 

ʵʢʩʧʨʝʩʩʠʶ ʉʃ-ʆ [217]. ʂʨʦʤʝ ʪʦʛʦ, ʰʪʘʤʤʳ M89, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʥʚʘʟʠʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʝʨʝʥʦʩʷʪ ʪʦʪ ʞʝ ʩʘʤʳʡ 

ʧʨʦʤʦʪʦʨʥʳʡ ʨʝʛʠʦʥ nga, ʯʪʦ ʠ ʢʣʦʥ M1T1 ʩ ʛʣʦʙʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʠ 

ʘʥʘʣʦʛʠʯʥʦ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʨʫʶʪ ʉʃ-ʆ ʠ ʅɸɼʘʟʫ [245,246]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ S. 

pyogenes (ʰʪʘʤʤ ʄ1), ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2001ʛ., ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʙʦʣʝʝ 40 

ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʨʦʣʴ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʘ ʠʣʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʘ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ 

GenBank) ʟʘʢʦʥʯʝʥʦ (ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʟʘʚʝʨʰʝʥʠʷ) ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʥʦʛʦ 

ʛʝʥʦʤʘ 61-ʛʦ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʛʦ ʰʪʘʤʤʘ, ʠ ʝʱʝ 303 - ʥʘ ʨʘʟʥʦʡ ʩʪʘʜʠʠ ʚʳʧʦʣʥʝʥʠʷ 

[8]. 
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ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʭʘʨʘʢʪʝʨʝʥ ʩʚʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ emm-ʪʠʧʦʚ ʉɻɸ: ʚʦ ʌʨʘʥʮʠʠ - emm1, emm89 ʠ emm28 [195], ʚ 

ʅʦʨʚʝʛʠʠ - emm1, emm3 ʠ emm28 [272], ʚ ʂʘʥʘʜʝ ï emm12, emm1, emm4 [203], ʥʘ 

ʊʘʡʚʘʥʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʟʳʚʘʶʱʠʤʠ ʠʥʚʘʟʠʚʥʫʶ ʉɻɸ-ʠʥʬʝʢʮʠʶ ʙʳʣʠ emm106, 

emm11 ʠ emm102 ʪʠʧʳ [133], ʚ ʀʥʜʠʠ ï emm12, emm30, emm48 ʪʠʧʳ [222]. ʇʦ 

ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʚ ʉʐɸ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ emm59 ʪʠʧʘ ʧʨʠ 

ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ʠʥʬʝʢʮʠʠ [128]. 

ʐʪʘʤʤʳ emm-ʛʝʥʦʪʠʧʘ 49 ʠʟʚʝʩʪʥʳ ʝʱʝ ʩ ʩʝʨʝʜʠʥʳ ʍʍ ʚʝʢʘ. ʕʪʦʪ ʛʝʥʦʪʠʧ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʚʢʣʶʯʘʪʴ ʝʛʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʘʢʮʠʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʦʩʣʝʨʦʜʦʚʳʝ ʩʣʫʯʘʠ ʀʉʀ ʩʚʷʟʳʚʘʶʪ ʩ emm28 

[74,80]. 

ɻʝʦʛʨʘʬʠʷ emm-ʪʠʧʦʚ ʄ-ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʨʝʛʠʦʥʘ, ʧʦʵʪʦʤʫ ʘʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ ʚʘʢʮʠʥ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʄ-ʙʝʣʢʦʚ, ʩʚʦʙʦʜʥʳʭ ʦʪ ʠʭ ʧʝʨʝʢʨʝʩʪʥʦ-ʨʝʘʛʠʨʫʶʱʠʭ 

ʩ ʪʢʘʥʷʤʠ ʯʝʣʦʚʝʢʘ ʘʥʪʠʛʝʥʥʳʭ ʜʦʤʝʥʦʚ, ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ 

ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ ʄ-ʪʠʧʘʤʠ ʉɻɸ. ʂʨʦʤʝ ʪʦʛʦ, ʩʤʝʥʘ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ 

ʨʝʛʠʦʥʝ ʄ-ʪʠʧʦʚ ʉɻɸ ʜʦʣʞʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʠʚʦʜʠʪʴ ʢ ʦʙʥʦʚʣʝʥʠʶ ʘʥʪʠʛʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʚʘʢʮʠʥʳ [32,200]. ɸʥʪʠʪʝʣʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʄ-ʙʝʣʢʫ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʧʦʚʪʦʨʥʦʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʵʪʠʤ ʄ-ʪʠʧʦʤ, ʨʘʟʚʠʪʠʝ ʠʥʬʝʢʮʠʠ, ʥʦ ʥʝ ʟʘʱʠʱʘʶʪ ʦʪ 

ʜʨʫʛʠʭ ʄ-ʪʠʧʦʚ. ʉʝʨʦʪʠʧʳ ʉɻɸ ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ çʛʣʦʪʦʯʥʳʝè, ʢʦʪʦʨʳʝ 

ʚʳʟʳʚʘʶʪ ʬʘʨʠʥʛʠʪʳ ʠ çʢʦʞʥʳʝè, ʚʳʟʳʚʘʶʱʠʝ ʧʠʦʜʝʨʤʠʠ. ʉʨʝʜʠ çʢʦʞʥʳʭè 

ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʄ-ʪʠʧʳ 2, 4, 9, 11, 13, 22, 25, 28, 48, 49, 58, 59, 60, 61, 62, 63, 66, 

68 ʠ ʜʨ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʦʜʫʮʠʨʫʶʪ ʬʘʢʪʦʨ ʧʦʤʫʪʥʝʥʠʷ ʩʳʚʦʨʦʪʢʠ 

(SOF) ð ʵʥʟʠʤ, ʛʠʜʨʦʣʠʟʠʨʫʶʱʠʡ Ŭ-ʣʠʧʦʧʨʦʪʝʠʜʳ ʯʝʣʦʚʝʢʘ ʠ ʥʝʢʦʪʦʨʳʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʊʠʧʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ SOF ʩʦʚʧʘʜʘʝʪ ʩ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ 

ʄ-ʪʠʧʫ [64]. ɿʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ ʜʘʥʥʳʤʠ ʪʠʧʘʤʠ, ʯʘʱʝ ʦʩʣʦʞʥʷʶʪʩʷ 

ʦʩʪʨʳʤ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʦʤ ʣʠʙʦ IgA-ʥʝʬʨʦʧʘʪʠʷʤʠ [189], ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʠʟ ʥʠʭ 

ʦʪʥʦʩʷʪ ʢ çʥʝʬʨʠʪʦʛʝʥʥʳʤè ʪʠʧʘʤ ʚ ʦʪʣʠʯʠʝ ʦʪ çʨʝʚʤʘʪʦʛʝʥʥʳʭè, ʠʣʠ SOF-
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ʥʝʛʘʪʠʚʥʳʭ, ʦʩʣʦʞʥʷʶʱʠʭ çʛʣʦʪʦʯʥʳʝè ʧʨʦʮʝʩʩʳ ʨʝʚʤʘʪʠʯʝʩʢʦʡ ʣʠʭʦʨʘʜʢʦʡ ʠ 

ʨʝʚʤʦʢʘʨʜʠʪʦʤ. 

ʋʢʘʟʘʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʫʪʠ ʩʦʟʜʘʥʠʷ 

ʧʨʦʪʠʚʦʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʚʘʢʮʠʥʳ, ʪ.ʢ. ʠʤʤʫʥʠʪʝʪ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʜʥʠʤ ʪʠʧʦʤ emm. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ 

ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʉɻɸ, ʥʝʦʙʭʦʜʠʤʳ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʢʠ.  

 

ʅʦʚʘʷ emm-ʢʣʘʩʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʉɻɸ 

 

ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ emm-ʢʣʘʩʪʝʨʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ M-ʙʝʣʢʘ 

ʉɻɸ ʠ ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʢʦʪʦʨʘʷ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʘʥʘʣʠʟʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʕʪʘ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʩʠʣʴʥʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ 

ʧʦʜʜʝʨʞʢʫ, ʩʣʫʞʠʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʦʡ ʜʣʷ ʄ-ʙʝʣʢʦʚ 

ʉɻɸ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʮʝʥʢʝ ʚʘʢʮʠʥʳ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ M-ʙʝʣʢʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 175 

emm-ʪʠʧʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦ-ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʠʣʦʛʝʥʠʠ PhyML 3.0 [113]. ɼʝʨʝʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ, ʩ ʜʣʠʥʦʡ ʚʝʪʚʝʡ ʚ ʪʝʭ ʞʝ ʝʜʠʥʠʮʘʭ (ʢʦʣʠʯʝʩʪʚʦ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʟʘʤʝʥ), ʢʘʢ ʜʣʠʥʳ ʵʚʦʣʶʮʠʦʥʥʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ. ɺ ʫʟʣʘʭ ʫʢʘʟʳʚʘʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʨʠʪʝʨʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ  > 80%. 

ɼʝʨʝʚʦ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ ʦʩʥʦʚʥʳʭ ʢʣʘʜ: Clade X, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 6-ʶ 

ʦʩʥʦʚʥʳʤʠ emm-ʢʣʘʩʪʝʨʘʤʠ (E1-E6), ʠ Clade Y, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ ʧʦʜʢʣʘʜ (Y1 

ʠ Y2). ʆʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 10 ʦʩʥʦʚʥʳʭ emm-ʢʣʘʩʪʝʨʦʚ (ʦʪ D1 

ʜʦ D5 ʠ A-C1-A-C5). ʊʘʢʞʝ ʝʩʪʴ ʰʝʩʪʴ ʪʠʧʦʚ emm, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʥʠ ʚ ʦʜʥʫ ʠʟ 

ʢʣʘʜ [186]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʢʣʘʩʪʝʨʦʚ (AC, D ʠ E), 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʘʣʠʯʠʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʠ emm-ʛʝʥʦʚ ʠ emm ʧʦʜʦʙʥʳʭ- ʛʝʥʦʚ ʚ 

ʛʝʥʦʤʝ ʉɻɸ [46,51,96,186]. ʂʦʥʢʨʝʪʥʳʝ emm-ʪʠʧʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʨʫʧʧʘʤ emm-ʢʣʘʩʪʝʨʦʚ ʠ ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʢʘʥʝʚʳʤ 



35 
 

 
 

ʪʨʦʧʠʟʤʦʤ [147,149]. ʊʘʢ, emm-ʪʠʧʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʙʦʣʴʥʳʭ ʩ ʠʤʧʝʪʠʛʦ, 

ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʪʝʨʫ D, ʘ ʧʨʠ ʬʘʨʠʥʛʠʪʝ ï ʢ AC ʠ E [51]. ʂʣʘʩʪʝʨʳ ɸʉ ʠ D 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʣʘʩʩʫ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʥʘʟʳʚʘʣʩʷ I/sofïʄ ʙʝʣʢʠ, ʪʦʛʜʘ ʢʘʢ ʢʣʘʩʪʝʨ ɽ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʣʘʩʩʫ II/sof+ [147]. ʅʝʜʘʚʥʦ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ emm-ʪʠʧʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʪʝʨʘʤ ʠ ʩʝʟʦʥʥʦʩʪʴ.ʁ ʊʘʢ, 

emm-ʪʠʧʳ ʢʣʘʩʪʝʨʦʚ AC ʠ E ʧʨʦʷʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʟʚʘʪʴ 

ʠʥʚʘʟʠʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ [201]. 

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

 

 ʐʠʨʦʢʦʝ ʠ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʨʠ ʣʝʯʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʡ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʦʩʪʫ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʅʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ S. 

pyogenes. ɺ 80-ʭ ʛʛ. XX ʚ. ʚ ʝʛʦ ʛʝʥʦʤʝ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʛʠʛʘʥʪʩʢʠʝ 

ʮʠʨʢʫʣʷʨʥʳʝ ʧʣʘʟʤʠʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʚʪʦʨʳ 

ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ (ʜʦ 40ï80% ʢʦʥʪʫʨʥʦʡ ʜʣʠʥʳ ɼʅʂ). ɺ ʥʠʭ ʦʙʥʘʨʫʞʝʥ ʨʷʜ 

ʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʠʢʨʦʙʘ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ (ʤʘʢʨʦʣʠʜʘʤ, 

ʣʠʥʢʦʟʘʤʠʜʘʤ ʠ ʩʪʨʝʧʪʦʛʨʘʤʠʥʫ) [57]. ʅʝ ʪʘʢ ʜʘʚʥʦ ʫ ʉɻɸ ʦʙʥʘʨʫʞʠʣʠ 

ʪʨʘʥʩʧʦʟʦʥ, ʛʦʤʦʣʦʛʠʯʥʳʡ ʪʨʘʥʩʧʦʟʦʥʫ Streptococcus pneumoniae ʠ ʥʝʩʫʱʠʡ ʛʝʥ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ [25]. ʉ ʪʨʘʥʩʧʦʟʦʥʘʤʠ ʩʚʷʟʳʚʘʶʪ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʉɻɸ, ʪʘʢ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʱʠʱʘʪʴʩʷ ʦʪ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 

ʠʤʤʫʥʠʪʝʪʘ ʦʨʛʘʥʠʟʤʘ ʧʫʪʝʤ ʠʥʚʘʟʠʠ ʚ ʢʣʝʪʢʠ ʵʧʠʪʝʣʠʷ ʯʝʣʦʚʝʢʘ. ɼʘʥʥʳʝ 

ʤʘʩʰʪʘʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʂʠʪʘʝ (ʦʢʦʣʦ 500 ʰʪʘʤʤʦʚ ʉɻɸ ʦʪ ʙʦʣʴʥʳʭ ʜʝʪʝʡ) 

ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɿʘ ʜʝʩʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʤʝʞʜʫ 1993ï1994ʛʛ. ʠ 

2005ï2008ʛʛ. ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʨʠʪʨʦʤʠʮʠʥʫ ʚʦʟʨʦʩʣʘ ʩ 79 ʜʦ 94%, ʢ ʢʣʠʥʜʘʤʠʮʠʥʫ 

ð ʩ 75 ʜʦ 97%, ʢ ʪʝʣʠʪʨʦʤʠʮʠʥʫ ð ʩ 20 ʜʦ 88%. ʉʨʝʜʠ ʰʪʘʤʤʦʚ, ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ 

ʤʘʢʨʦʣʠʜʘʤ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦʩʴ (ʩ 16 ʜʦ 87%) ʯʠʩʣʦ ʰʪʘʤʤʦʚ ʩ ʛʝʥʘʤʠ ermB, tetM, 

int, xis [98]. ʉʦʛʣʘʩʥʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʚ 2009ï2010ʛʛ. çʥʝʬʨʠʪʦʛʝʥʥʳʝè 

ʰʪʘʤʤʳ ʉɻɸ ʚ 100% ʩʣʫʯʘʝʚ ʦʢʘʟʘʣʠʩʴ ʫʩʪʦʡʯʠʚʳ ʢ ʵʨʠʪʨʦʤʠʮʠʥʫ ʠ 

ʪʝʪʨʘʮʠʢʣʠʥʫ. ʇʨʠ ʵʪʦʤ ʰʪʘʤʤʳ ʦʪ ʜʨʫʛʠʭ ʙʦʣʴʥʳʭ ʉɻɸ-ʠʥʬʝʢʮʠʷʤʠ ʙʳʣʠ 
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ʫʩʪʦʡʯʠʚʳ ʢ ʵʪʠʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʚ 64 ʠ 91% ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [244]. 

ʉʦʭʨʘʥʥʦʩʪʴ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʠʨʦʜʝ ʚʝʜʝʪ ʢ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʧʦʩʨʝʜʩʪʚʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ (ʧʣʘʟʤʠʜʳ, 

ʪʨʘʥʩʧʦʟʦʥʳ), ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚʦ ʚʥʫʪʨʠ- ʠ ʤʝʞʚʠʜʦʚʦʤ ʦʙʤʝʥʝ ʠ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʰʪʘʤʤʦʚ ʉɻɸ.  

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʨʦʩʪ 

ʫʨʦʚʥʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʉɻɸ ʢ MLS-ʘʥʪʠʙʠʦʪʠʢʘʤ (ʤʘʢʨʦʣʠʜʘʤ, ʣʠʥʢʦʟʘʤʠʜʘʤ ʠ 

ʩʪʨʝʧʪʦʛʨʘʤʠʥʫ ɺ) [53,98,112,115,125,129,170,182,192,221,226,241]. ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʤʘʢʨʦʣʠʜʘʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʚʷʟʳʚʘʶʪ ʩ emm-ʛʝʥʘʤʠ ʤʝʪʠʣʘʟʳ (ermT, 

ermB ʠʣʠ ermTR), ʪʦʛʜʘ ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʪʦʨʭʠʥʦʣʦʥʘʤ ʩʚʷʟʳʚʘʶʪ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ParC ʠʣʠ GyrA. ʇʨʠʦʙʨʝʪʝʥʠʝ ʪʘʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʝʨʝʥʦʩʘ (ʄɻʇ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʣʦʥʘʤ-ʨʝʮʠʧʠʝʥʪʘʤ ʉɻɸ ʩʝʣʝʢʪʠʚʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʨʝʜʠ ʣʶʜʝʡ. ʊʘʢ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʰʪʘʤʤʦʚ ʉɻɸ, ʚʳʜʝʣʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʚʩʧʳʰʢʠ ʩʢʘʨʣʘʪʠʥʳ ʚ 

ɻʦʥʢʦʥʛʝ ʚ 2011 ʛʦʜʫ, ʦʪʥʦʩʠʣʠʩʴ ʢ ʛʝʥʦʪʠʧʫ emm12 ʠ ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ ʢ 

ʤʘʢʨʦʣʠʜʘʤ [143]. ʇʦʣʥʦʛʝʥʦʤʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʜʚʫʭ ʠʟ ʵʪʠʭ ʰʪʘʤʤʦʚ ʚʳʷʚʠʣʦ 

ʥʘʣʠʯʠʝ ʚ ʠʭ ʛʝʥʦʤʘʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʨʘʟʤʝʨʘʤʠ 64,9 ʪ.ʧ.ʥ. ʠ 46,4 ʪ.ʧ.ʥ., 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʥʪʝʛʨʘʪʠʚʥʦ-ʢʦʥʲʶʛʘʪʠʚʥʳʡ ʵʣʝʤʝʥʪ 

ICE-emm12, ʢʦʜʠʨʫʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ ʠ ʤʘʢʨʦʣʠʜʘʤ ʟʘ ʩʯʝʪ 

ʥʘʣʠʯʠʷ ʛʝʥʦʚ tetM ʠ ermB, ʠ ʧʨʦʬʘʛ, ʢʦʜʠʨʫʶʱʠʡ ʩʫʧʝʨʘʥʪʠʛʝʥ Speʉ ʠ ɼʅʂʘʟʫ 

Spd1 [224]. 

ɺ 2005-2013 ʛʛ. ʚ ʩʪʨʘʥʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (ʂʠʪʘʡ, ʊʘʡʚʘʥʴ, ʗʧʦʥʠʷ) 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʤʤʦʚ ʉɻɸ ʢ 

ʵʨʠʪʨʦʤʠʮʠʥʫ ʠ ʢʣʠʥʜʘʤʠʮʠʥʫ ʟʘ ʩʯʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ emm12 ʛʝʥʦʪʠʧʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʛʝʥʳ int, xis, tetM ʠ ermB [98, 224]. 

 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʚʘʢʮʠʥʳ 

 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʧʦʜʭʦʜʦʤ 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 
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ʙʝʟʦʧʘʩʥʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʚʘʢʮʠʥʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠ 

ʩʣʦʞʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʉɻɸ, ʘ ʪʘʢʞʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʫʪʦʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʠʤʠʪʠʨʦʚʘʪʴ ʆʈʃ ʠʣʠ 

ʜʨʫʛʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ [85,207]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʩʪʨʝʧʪʦʢʦʢʢʘ ʛʨʫʧʧʳ ɸ [123,134,148,150]. ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʙʳʣ 

ʜʦʩʪʠʛʥʫʪ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʦʡ ʤʥʦʛʦʚʘʣʝʥʪʥʦʡ 

ʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʄ-ʙʝʣʢʘ [87,123,150]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʥʝʝ 26-ʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ, ʩʦʜʝʨʞʘʱʘʷ M-ʙʝʣʢʠ 

ʩʝʨʦʪʠʧʦʚ ʉɻɸ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ [197], ʙʳʣʘ 

ʙʝʟʦʧʘʩʥʦʡ ʠ ʠʤʤʫʥʦʛʝʥʥʦʡ ʫ ʚʟʨʦʩʣʳʭ ʜʦʙʨʦʚʦʣʴʮʝʚ. ɺ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʘʢʮʠʥʘ ʚʳʟʳʚʘʣʘ ʦʙʨʘʟʦʚʘʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ 

ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʚʩʝʭ ʚʘʢʮʠʥʥʳʭ ʩʝʨʦʪʠʧʦʚ ʉɻɸ [150]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ 30-ʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʙʦʣʝʝ ʦʙʰʠʨʥʳʭ 

ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷ ʠʟ ʉʐɸ ʠ ɽʚʨʦʧʳ [86,142,167,198]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ 

ʞʠʚʦʪʥʳʭ 30-ʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ ʚʳʟʳʚʘʣʘ ʦʙʨʘʟʦʚʘʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʘʥʪʠʪʝʣ 

ʧʨʦʪʠʚ ʚʩʝʭ ʚʘʢʮʠʥʥʳʭ ʩʝʨʦʪʠʧʦʚ ʉɻɸ [87]. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘʣʘʩʴ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʨʷʜʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʰʪʘʤʤʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʥʝʚʘʢʮʠʥʥʳʝ ʩʝʨʦʪʠʧʳ ʉɻɸ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʡ ʚʘʢʮʠʥʳ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʪʝʭ 

ʩʝʨʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʘʢʮʠʥʝ [87]. 

ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʚʘʢʮʠʥʳ 

ʙʫʜʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʪ.ʢ. ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʨʫʛʠʝ ʰʪʘʤʤʳ ʉɻɸ.  

30-ʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ ʚʢʣʶʯʘʝʪ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ emm ï ʪʠʧʳ ʚ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ɽʚʨʦʧʝ, ʘ ʪʘʢʞʝ ʰʪʘʤʤʳ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ 

çʨʝʚʤʘʪʦʛʝʥʥʳʤʠè [87]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 30-ʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ ʙʫʜʝʪ 

ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʜʦ 91% ʚʩʝʭ ʩʣʫʯʘʝʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ɽʚʨʦʧʝ. ʂ 
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ʩʯʘʩʪʴʶ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 30-ʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʪʝʣ 

ʧʨʦʪʠʚ ʤʥʦʞʝʩʪʚʘ ʥʝʚʘʢʮʠʥʥʳʭ ʩʝʨʦʪʠʧʦʚ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ [86,87]. ɼʦʙʘʚʣʝʥʠʝ ʵʪʠʭ 

ʥʝʚʘʢʮʠʥʥʳʭ emm-ʪʠʧʦʚ ʤʦʛʣʦ ʙʳ ʫʚʝʣʠʯʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʦʭʚʘʪ ʚʘʢʮʠʥ ʧʨʦʪʠʚ 

ʠʥʚʘʟʠʚʥʳʭ ʉɻɸ-ʠʥʬʝʢʮʠʡ ʚ ʉʐɸ ʜʦ 96%. ʊʘʢʞʝ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʠʤʤʫʥʥʦʡ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ emm-ʪʠʧʘʤʠ, 

ʚʳʜʝʣʝʥʥʳʤʠ ʧʨʠ ʠʥʬʝʢʮʠʷʭ ʢʦʞʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʤʥʦʛʦʚʘʣʝʥʪʥʳʝ ʚʘʢʮʠʥʳ [103,186].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʥʚʘʟʠʚʥʘʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ (ʛʨʫʧʧʳ 

ɸ) ʠʥʬʝʢʮʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ɺ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʭʦʪʷ, ʚ ʩʚʷʟʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʘʜʝʢʚʘʪʥʦʡ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ 

ʀʉʀ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʣʦʞʥʦ ʦʮʝʥʠʪʴ ʠʩʪʠʥʥʳʝ ʤʘʩʰʪʘʙʳ ʧʨʦʙʣʝʤʳ.  

ɺ ʈʦʩʩʠʠ ʢʨʘʡʥʝ ʤʘʣʦ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

(ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʝʡ, ʚʳʷʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʝʝ ʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʚ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʘʭ, ʘ ʪʘʢʞʝ ʧʦ ʠʟʫʯʝʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʉɻɸ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 90-ʝ ʛʦʜʳ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. 

 

 

 

 

 

 

 

 

ɻʃɸɺɸ 3. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

3.1. ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ 

ʤʝʜʠʮʠʥʳ ʇʝʨʚʦʛʦ ʄɻʄʋ ʠʤ. ʀ.ʄ. ʉʝʯʝʥʦʚʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʜʠʧʣʦʤʥʦʛʦ ʠ ʧʦʩʣʝʜʠʧʣʦʤʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè (ˉ 01201168237). ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʠʩʘʪʝʣʴʥʳʝ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʫʯʝʪʥʦʡ ʠ ʦʪʯʝʪʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʚ ʥʘʫʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ PubMed, E-library, Web of 

Science, Scopus.  

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʜʝʣ ʙʳʣ ʧʦʩʚʷʱʝʥ ʦʮʝʥʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

(ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ ʠ ʩʝʧʩʠʩʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʊʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʘʥʘʣʠʟʘ.  

 

ʊʘʙʣʠʮʘ 1 - ʌʦʨʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʠ ʩʝʧʩʠʩʘ 

 

 

ʇʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘ

ʥʠʷ 

ʄʘʪʝʨʠʘʣʳ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʬʦʨʤʳ 

ʇʦʢʘʟʘʪʝʣʠ ʌʦʨʤʳ 

ʙʦʣʝʟʥʠ 

ʄʝʪʦʜʳ 
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2009-

2016ʛʛ 

çʉʚʝʜʝʥʠʷ ʦʙ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʧʘʨʘʟʠʪʘʨʥʳʭ 

ʟʘʙʦʣʝʚʘʝʥʠʷʭè 

(ʬʦʨʤʘ ˉ2) 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʉʢʘʨʣʘʪʠʥʘ ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩ

ʢʠʡ ʘʥʘʣʠʟ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʉʪʨʝʧʪʦʢʦʢ

ʢʦʚʘʷ  

ʩʝʧʪʠʮʝʤʠʷ 

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʉʝʧʩʠʩ 

2009-

2016ʛʛ 

çʉʚʝʜʝʥʠʷ ʦ ʯʠʩʣʝ 

ʟʘʙʦʣʝʚʘʝʥʠʡ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʫ 

ʧʘʮʠʝʥʪʦʚ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ʨʘʡʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠè (ʬʦʨʤʘ 

ˉ12) 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆʈʃ ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩ

ʢʠʡ ʘʥʘʣʠʟ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʍʈɹʉ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʈʝʚʤʘʪʠʟʤ 

(ʆʈʃ+ʍʈɹʉ

) 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

2009-

2016ʛʛ 

çʉʚʝʜʝʥʠʷ ʦ ʧʨʠʯʠʥʘʭ 

ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠè 

(ʬʦʨʤʘ 16-ɺʅ) 

ʯʠʩʣʦ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ 

ʯʠʩʣʦ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ 

ʆʈʃ ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩ

ʢʠʡ ʘʥʘʣʠʟ 

ʯʠʩʣʦ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ 

ʯʠʩʣʦ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ 

ʍʈɹʉ 

2009-

2016ʛʛ 

çʄʝʜʠʢʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ 

ʉʤʝʨʪʥʦʩʪʴ ʆʈʃ ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩ

ʢʠʡ ʘʥʘʣʠʟ 

ʉʤʝʨʪʥʦʩʪʴ ʍʈɹʉ ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩ

ʢʠʡ ʘʥʘʣʠʟ 

2009-

2016ʛʛ 

çʉʤʝʨʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè (ʬʦʨʤʘ 

ˉʉ-51) 

ʉʤʝʨʪʥʦʩʪʴ ʉʝʧʩʠʩ ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩ

ʢʠʡ ʘʥʘʣʠʟ 

 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʩʦʜʝʨʞʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɼʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʆʈʃ ʠ ʍʈɹʉ ʙʳʣʠ 
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ʚʟʷʪʳ ʢʘʢ ʜʣʷ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʊʘʢʠʤʠ 

ʛʨʫʧʧʘʤʠ ʷʚʣʷʣʠʩʴ ʜʝʪʠ 0-14 ʣʝʪ, ʧʦʜʨʦʩʪʢʠ 15-17 ʣʝʪ, ʚʟʨʦʩʣʳʝ ʠ ʚʟʨʦʩʣʳʝ ʩʪʘʨʰʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ (ɺʉʊɺ), ʩ 55 ʣʝʪ ʫ ʞʝʥʱʠʥ ʠ ʩ 60 ʣʝʪ ʫ ʤʫʞʯʠʥ (ʬʦʨʤʘ 

ˉ12). ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʝʚʤʘʪʠʟʤʦʤ (ʆʈʃ, ʍʈɹʉ) ʠ ʩʤʝʨʪʥʦʩʪʠ. ɼʣʷ 

ʩʢʘʨʣʘʪʠʥʳ ʚʳʜʝʣʷʣʦʩʴ ʜʚʝ ʛʨʫʧʧʳ ï ʜʝʪʠ 0-14 ʣʝʪ, ʧʦʜʨʦʩʪʢʠ 15-17 ʣʝʪ ʠ ʚʟʨʦʩʣʳʝ 

(ʬʦʨʤʘ ˉ2). ɼʣʷ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʩʝʧʩʠʩʦʤ, ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʜʚʝ ʛʨʫʧʧʳ: ʜʝʪʠ 0-17 ʣʝʪ ʠ ʚʟʨʦʩʣʳʝ (ʬʦʨʤʘ ˉ2 ʠ ʬʦʨʤʘ 

ˉʉ-51).  

ʅʘ ʙʘʟʝ ɻʂɹ ˉ 23 ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ (ʊʘʙʣʠʮʘ 2) 

ʦʪʜʝʣʝʥʠʷ ʛʥʦʡʥʦʡ ʭʠʨʫʨʛʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʠʥʚʘʟʠʚʥʦʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ. ʇʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 4 ʛʦʜʘ. 

 

ʊʘʙʣʠʮʘ 2 - ʄʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʚ ʛʥʦʡʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɻʂɹ  ̄23. 

ʄʘʪʝʨʠʘʣʳ ʄʝʪʦʜʳ ʇʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

4750 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ  ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ 

Microsoft Office 

Excel 2010 

2008-2011ʛʛ. 

 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 - ʆʧʠʩʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʇʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘ

ʥʠʷ 

ʄʝʪʦʜʳ ɼʠʟʘʡʥ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ: 

ʂʫʣʴʪʫʨʳ, 

ʚʳʜʝʣʝʥʥʳʝ  

ʦʪ ʙʦʣʴʥʳʭ ʩ 

ʠʥʚʘʟʠʚʥʦʡ  

ʉɻɸ-ʠʥʬʝʢʮʠʝʡ 

ʤʷʛʢʠʭ  

ʪʢʘʥʝʡ (n=33),  

ʛʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ ï  

ʢʫʣʴʪʫʨʳ ʩ 

ʥʝʠʥʚʘʟʠʚʥʦʡ 

 ʉɻɸ-ʠʥʬʝʢʮʠʝʡ  

ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

(n=64) 

 

2008-

2011ʛʛ. 

-ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʤʝʪʦʜ (ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʉɻɸ ʤʝʪʦʜʦʤ 

ʣʘʪʝʢʩ-ʘʛʛʣʶʪʠʥʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ ʜʣʷ  

ʛʨʫʧʧʦʚʦʡ  ʠʜʝʥʪʠʬʠʢʘʮʠʠ  çSlidex  

Strepto-Kit BioMerieuxè  (BioMerieux,  

ʌʨʘʥʮʠʷ); 

-emm-ʪʠʧʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʉɻɸ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʘʤʠ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʎʝʥʪʨʦʤ ʧʦ 

ʢʦʥʪʨʦʣʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʟʘʙʦʣʝʚʘʥʠʡ (CDC, ʉʐɸ);  

- ʥʘʣʠʯʠʝ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʬʘʛʦʚʳʭ 

ʠʥʪʝʛʨʘʟ int2, int3, int4, int5, int6, int7, 

int49 ʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚʳʭ ʪʦʢʩʠʥʦʚ 

speA, speC, speI, speH, speL, ssa, sla ʘ 

ʪʘʢʞʝ ʛʝʥʦʚ ʪʦʢʩʠʥʘ speB ʠ speJ, 

ʢʦʜʠʨʫʝʤʦʛʦ ʭʨʦʤʦʩʦʤʦʡ, ʦʧʨʝʜʝʣʷʣʠ 

ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ (ʇʎʈ)* ; 

- ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ S.  pyogenes ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ (ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʘʚʣʷʶʱʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ) ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʨʘʟʚʝʜʝʥʠʡ ʚ ʢʘʪʠʦʥ-

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʙʫʣʴʦʥʝ ʄʶʣʣʝʨʘ-

ʍʠʥʪʦʥ 

ʇʨʦʩʧʝʢʪʠʚʥʦʝ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘ

ʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ  

*ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʅʀʀ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʉɿʆ ʈɸʄʅ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. 
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3.2. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɹr ʣʦ ʚʳʧʦʣʥʝʥʦ ʦʧʠʩʘʪʝʣʴʥʦʝ ʩʧʣʦʰʥʦʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʩʷ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʫʨʦʚʥʠ ʠ ʜʠʥʘʤʠʢʘ ʤʥʦʛʦʣʝʪʥʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʪʨʦʡ 

ʨʝʚʤʘʪʠʯʝʩʢʦʡ ʣʠʭʦʨʘʜʢʠ, ʭʨʦʥʠʯʝʩʢʠʭ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ, 

ʩʢʘʨʣʘʪʠʥʳ, ʩʝʧʩʠʩʘ ʚ ʮʝʣʦʤ ʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ - 2009-2016ʛʛ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʚʦʢʫʧʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʙʩʦʣʶʪʥʳʭ 

ʚʝʣʠʯʠʥ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʨʷʜʘ ʠ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʦʚʦʜʠʣʦʩʴ ʚʳʨʘʚʥʠʚʘʥʠʝ ʨʷʜʦʚ 

ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ t>2, 

p<0,05. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ 

ʛʨʘʬʠʢʦʚ. ʂʘʞʜʳʡ ʛʨʘʬʠʢ ʩʦʜʝʨʞʘʣ ʜʠʥʘʤʠʢʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʣʠʥʠʶ ʪʝʥʜʝʥʮʠʠ 

(ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ).  

ʊʘʢʦʡ ʞʝ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ (ɺʅ) ʠ ʩʤʝʨʪʥʦʩʪʠ. ɺʩʝ ʧʦʩʪʨʦʝʥʥʳʝ ʛʨʘʬʠʢʠ ʩʦʜʝʨʞʘʣʠ ʪʨʠ 

ʛʨʫʧʧʦʚʳʝ ʠ ʦʜʥʫ ʦʙʱʫʶ ʜʠʥʘʤʠʢʫ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʪʝʥʜʝʥʮʠʠ, ʦʮʝʥʝʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢʘʞʜʦʡ ʪʝʥʜʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʭ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ. ʆʧʠʩʘʥʠʝ ʚʳʩʪʨʘʠʚʘʣʦʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦ ʢʘʞʜʦʡ 

ʬʦʨʤʝ ʠʥʬʝʢʮʠʠ ʚʥʘʯʘʣʝ ʦʧʠʩʳʚʘʣʘʩʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ (ʩʣʫʯʘʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ 

ʚʧʝʨʚʳʝ), ʟʘʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ (ʚʩʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʩʣʫʯʘʠ). ʊʘʢʘʷ ʩʭʝʤʘ 

ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʜʣʷ ʢʘʞʜʦʡ ʥʦʟʦʬʦʨʤʳ.  
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ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʦʮʝʥʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʚ 

ʛʥʦʡʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɻʂɹ ˉ 23 ʚ 2008-2011ʛʛ. (ʊʘʙʣ. 2). ɼʣʷ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʘʷ ʘʥʢʝʪʘ (ʇʨʠʣʦʞʝʥʠʝ 1). ʕʪʘ ʘʥʢʝʪʘ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ɹʨʠʢʦ ʅ.ʀ. ʠ ʩʦʘʚʪʦʨʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ 

ʄʋ 3.1.1885ð04 [20]. ɺʩʝʛʦ ʙʳʣʦ ʦʙʨʘʙʦʪʘʥʦ 4750 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ   

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ Microsoft Office Excel 2010, IBM SPSS Statistics 20.0, 

ʧʨʦʛʨʘʤʤ çEpi Infoè. 

 

3.3. ʄʝʪʦʜʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

    ʃʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (in vitro) ʙr ʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʤʘʷ 2008ʛ. ʧʦ ʤʘʨʪ 

2011ʛ. (ʊʘʙʣ. 3). ʀʩʩʣʝʜʦʚʘʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʪ ʙʦʣʴʥʳʭ ʩʦ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʝʡ (ʛʨʫʧʧʳ ɸ) ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʛʥʦʡʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ɻʂɹ ˉ 23 (n=97).  

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʦʣʫʯʝʥ ʦʪ ʙʦʣʴʥʳʭ ʩ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ 

ʪʢʘʥʝʡ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʥʘʨʫʰʝʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚʦ ʚʨʝʤʷ 

ʦʧʝʨʘʮʠʠ. ʆʙʨʘʟʝʮ ʙʠʦʤʘʪʝʨʠʘʣʘ ʟʘʩʝʚʘʣʠ ʥʘ ʢʨʦʚʷʥʦʡ ʘʛʘʨ ʩ 5% ʢʨʦʚʠ ʙʘʨʘʥʘ. 

ʇʦʩʣʝ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʧʦʩʝʚʘ ʚʳʜʝʣʷʣʠ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʝʝ ʚ ʙʫʣʴʦʥʝ Todd-Hewitt ʚ ʪʝʯʝʥʠʝ 18 ʯʘʩʦʚ ʧʨʠ 37Áʉ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʛʨʫʧʧʳ ɸ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʣʘʪʝʢʩ-

ʘʛʛʣʶʪʠʥʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʛʨʫʧʧʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

(Slidex Strepto-Kit bioMerieux, ʌʨʘʥʮʠʷ). ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ (ʚʳʜʝʣʝʥʠʝ ʛʝʥʦʤʥʦʡ ɼʅʂ, ʇʎʈ-ʨʝʘʢʮʠʷ, ʵʣʝʢʪʨʦʬʦʨʝʟ) 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʠʩʘʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [19]. 

ʅʘʣʠʯʠʝ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ int2, int3, int4, int5, int6, int7, int49 

ʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚʳʭ ʪʦʢʩʠʥʦʚ speA, speC (ʊʘʙʣʠʮʘ 4), ʘ ʪʘʢʞʝ ʛʝʥʘ ʪʦʢʩʠʥʘ speB, 

ʢʦʜʠʨʫʝʤʦʛʦ ʭʨʦʤʦʩʦʤʦʡ, ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʇʎʈ [219].  
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ʊʘʙʣʠʮʘ 4 - ʇʎʈ-ʧʨʘʡʤʝʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʭ 

ʙʘʢʪʝʨʠʦʬʘʛʦʚ.  

ɻʝʥʳ ʇʨʘʡʤʝʨʳ ʈʘʟʤʝʨ ʅʦʤʝʨ ʚ 

GenBank 

speA tcgcaagaggtatttgctca 336 SpyM3_1301 

speC tgcagggtaaatttttcaacg 200 M6_Spy1196 

speI ccgccattttcaggtagttt 400 SPy1007 

speH gtgaatgtccagggaaaagg 310 SPy1008 

speL ggaaaaagagggacgcaagt 334 SPY560764 

ssa tgatcaaatattgctccaaggtg 502 SpyM3_0920 

sla gtggttttggcaaccttgat 310 M6_Spy0983 

speJ ttgccattgatcgcaattt 346 SPy0436 

int2 tggtcttcgtagaggggaga 435 SpyM3_0681 

int3 cttttaaaggggcaccacaa 413 Spy0655 

int4 tagatgaatggtgggcgttt 435 Spy1488 

int5 ctgggcaacgtcttcaaagt 420 Spy0937 

int6 taaagcgttcaatccctgct 468 Spy2122 

int7 gcaatagccattttcgtggt 427 M6_Spy1026 

int49 tcagcttacggtaaagcctcag 400 Spy49_0370 

 

ɸʤʧʣʠʬʠʢʘʮʠʶ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ speB ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʘʡʤʝʨʦʚ: 5ô-ACTTATGCTGGTACCGCTGAG-3ô; 5ô-

GAGAGCTACCTGCAGAACCAC-3ô, speF ï tatccgaatgtatcccatgcaa. Emm-

ʪʠʧʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʉɻɸ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʪʦʢʦʣʘʤ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʎʝʥʪʨʘʤʠ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʉʐɸ 

(CDC) [http://www.cdc.gov/ncidod/biotech/strep/protocol_emm-type.htm]. ʌʨʘʛʤʝʥʪʳ 

ɼʅʂ ʚʳʜʝʣʷʣʠ ʠʟ ʘʛʘʨʦʟʥʦʛʦ ʛʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʦʨʘ "Bacterial Genomic DNA 

Miniprep kit" (çAxygenè, ʉʐɸ). ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ BigDye v.3.1 (Applied Biosystems) ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ABI 

3130x1 ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ emm-ʪʠʧʘ ʠ 

emm-ʧʦʜʪʠʧʘ ʰʪʘʤʤʦʚ ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʨʘʚʥʠʚʘʣʠ ʩ ʜʘʥʥʳʤʠ, 

http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/SpyM3_1301
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/M6_Spy1196
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/SPy1007
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/SPy1008
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/SPY560764
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/SpyM3_0920
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/M6_Spy0983
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/SPy0436
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/SpyM3_0681
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/Spy0655
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/Spy1488
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/Spy0937
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/Spy2122
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/M6_Spy1026
http://www.ncbi.nlm.nih.gov/nuccore/ddbj-embl-genbank/Spy49_0370
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ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʚ Streptococcus pyogenes emm-sequence database 

[http://www.cdc.gov/ncidod/biotech/strep/strepblast.htm].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʫʨ ʉɻɸ ʧʨʦʚʦʜʠʣʦʩʴ ʢ 12 

ʧʨʝʧʘʨʘʪʘʤ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ: 

ʭʣʦʨʘʤʬʝʥʠʢʦʣ, ʘʟʠʪʨʦʤʠʮʠʥ, ʢʣʘʨʠʪʨʦʤʠʮʠʥ, ʢʣʠʥʜʘʤʠʮʠʥ, ʵʨʠʪʨʦʤʠʮʠʥ, 

ʣʝʚʦʬʣʦʢʩʘʮʠʥ, ʣʠʥʝʟʦʣʠʜ, ʤʦʢʩʠʬʣʦʢʩʘʮʠʥ, ʧʝʥʠʮʠʣʣʠʥ, ʪʝʪʨʘʮʠʢʣʠʥ, 

ʪʨʠʤʝʪʦʧʨʠʤ, ʚʘʥʢʦʤʠʮʠʥ. ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʤʠʢʨʦʨʘʟʚʝʜʝʥʠʡ ʚ ʢʘʪʠʦʥ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʙʫʣʴʦʥʝ 

ʄʶʣʣʝʨʘ-ʍʠʥʪʦʥ (BBL, ʉʐɸ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʣʠʟʠʨʦʚʘʥʥʦʡ ʣʦʰʘʜʠʥʦʡ ʢʨʦʚʠ 

(ʠʪʦʛʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ - 5%). ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʯʠʩʪʫʶ ʩʫʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʟʚʦʜʠʣʠ ʚ ʩʪʝʨʠʣʴʥʦʤ 0,9% 

ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʜʦ ʤʫʪʥʦʩʪʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 0,5 ʧʦ ʩʪʘʥʜʘʨʪʫ 

ʄʘʢʌʘʨʣʘʥʜʘ. ʀʥʢʫʙʘʮʠʷ ʤʠʢʨʦʪʠʪʨʦʚʘʣʴʥʳʭ ʧʣʘʥʰʝʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 35Áʉ ʚ ʪʝʯʝʥʠʝ 18Ñ2 ʯ ʚ ʦʙʳʯʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʇʝʨʚʫʶ ʥʘʠʤʝʥʴʰʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʥʪʠʙʠʦʪʠʢʘ (ʠʟ ʩʝʨʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʘʟʚʝʜʝʥʠʡ), ʛʜʝ 

ʚʠʟʫʘʣʴʥʦ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʨʦʩʪ ʩʯʠʪʘʣʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʧʦʜʘʚʣʷʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ (ʄʇʂ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ CLSI-2013 

SR. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʰʪʘʤʤʘ S. pneumonia 

ATCC 49619 ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʢʘʞʜʦʡ ʧʦʩʪʘʥʦʚʢʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʷʤ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (EUCAST, v. 4.1.).  
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ɻʃɸɺɸ 4.            ʇʈʆʗɺʃɽʅʀʗ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʉʂɸʈʃɸʊʀʅʆʁ 

                                             ɺ ʈʆʉʉʀʀ ɺ 2009-2016ʛʛ 

 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) 

ʠʥʬʝʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʚʦʟʙʫʜʠʪʝʣʷ, ʣʦʢʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʷ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʇʝʨʚʠʯʥʳʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʠʣʠ ʥʘ ʢʦʞʥʳʭ 

ʧʦʢʨʦʚʘʭ. ʊʘʢ, ʦʜʥʦʡ ʠʟ ʧʝʨʚʠʯʥʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʘʷ ʦʬʠʮʠʘʣʴʥʦ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʩʢʘʨʣʘʪʠʥʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) 

ʠʥʬʝʢʮʠʠ ʥʘʯʘʪʴ ʠʤʝʥʥʦ ʩʦ ʩʢʘʨʣʘʪʠʥʳ. 

ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʧʦʜʲʝʤʘʤʠ ʠ ʩʧʘʜʘʤʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʆʪʤʝʯʘʶʪ ʢʘʢ 2-4-ʣʝʪʥʠʝ 

ʠʥʪʝʨʚʘʣʳ, ʪʘʢ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʥʪʝʨʚʘʣʳ (40-50 ʣʝʪ).  

ɿʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. (ʈʠʩʫʥʦʢ 1) ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ 

ʩʥʠʞʝʥʠʷ ʩʦ ʩʨʝʜʥʠʤ ʪʝʤʧʦʤ ʧʨʠʨʦʩʪʘ -11,9% (t=72,9; p᾽0,05). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʷʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʟʘ 8 ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʩʦʩʪʘʚʠʣʘ 32,6 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ.  

ɼʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ 

ʩ 2000 ʛʦʜʘ (ʈʠʩʫʥʦʢ 2), ʥʘ ʢʦʪʦʨʦʤ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʚ 2007 ʛʦʜʫ ʧʨʦʠʟʦʰʣʘ 

ʩʤʝʥʘ ʪʝʥʜʝʥʮʠʠ ʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ (ʩ ʨʦʩʪʘ ʥʘ ʩʥʠʞʝʥʠʝ). 
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ʈʠʩʫʥʦʢ 1 - ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. (ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

  

ʈʘʟʥʠʮʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʟʘ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʠʣʘ -15,5 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʠʣʠ 38,4%). ɺ 2016ʛ., ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2009ʛ., ʚ ʘʙʩʦʣʶʪʥʳʭ ʯʠʩʣʘʭ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘ 19211 ʩʣʫʯʘʝʚ 

ʩʢʘʨʣʘʪʠʥʳ ʤʝʥʴʰʝ. 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-

2016ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʧʦʜʲʝʤʘʤʠ ʚ 

2010ʛ. (38,8 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2012ʛ. (38,9 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ) ʠ 2014ʛ. (33,3 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), ʛʦʜʳ ʩʧʘʜʘ ï 2013 (25,5 

ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2015 (26,8 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʠ 2016 

(22,4 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). 

y = -2,2327x + 42,631

RĮ = 0,6599
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ʈʠʩʫʥʦʢ 2 - ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2000-2016ʛʛ. (ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ɸʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʚ ʈʦʩʩʠʠ ʟʘ 8 

ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʧʦʢʘʟʘʣ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ. ʉʊʇ 

ʩʦʩʪʘʚʠʣ -15,1% ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ, -14,8% - ʚ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ 15-17 ʣʝʪ ʠ 

-16,4% - ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʚʝʣʠʯʠʥʳ ʩʦʩʪʘʚʣʷʣʠ 202,9 ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 11,9 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʠ 0,9 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʈʠʩʫʥʦʢ 3 - ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

                 ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

 

ʈʠʩʫʥʦʢ 4 - ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʈʌ ʚ 

2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 
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ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʛʨʘʬʠʢʦʚ (ʈʠʩʫʥʦʢ 3, ʈʠʩʫʥʦʢ 4) ʚʳʷʚʣʷʣʘʩʴ 

ʥʝʢʦʪʦʨʘʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʛʦʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʩʢʘʨʣʘʪʠʥʦʡ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʠ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʜʦʣʝʡ (97%) ʚ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  

ɿʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ (1996-2007ʛʛ.) ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʚ ʈʌ 

ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ, ʥʦ ʠʤʝʣʘ ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʥʠʞʝ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʦʙʦʠʭ 

ʧʝʨʠʦʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 5. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 32,6 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

1996-2007ʛʛ. ʝʞʝʛʦʜʥʦ ʩʢʘʨʣʘʪʠʥʦʡ ʙʦʣʝʣʦ 59683 ʯʝʣʦʚʝʢʘ. ʕʪʦ ʥʘ 12739 ʩʣʫʯʘʝʚ 

ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. (46944). 

 

ʊʘʙʣʠʮʘ 5 - ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ ʟʘ 

ʧʝʨʠʦʜ r2009-2016ʛʛ. ʠ 1996-2007ʛʛ. ʚ ʈʦʩʩʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʂʦʥʪʠʥʛʝʥʪ ɼʝʪʠ ɺʟʨʦʩʣʳʝ ɺʩʝ ʥʘʩʝʣʝʥʠʝ 

1996-

2007ʛʛ. 

ɸʙʩʦʣʶʪʥʳʝ 

ʚʝʣʠʯʠʥʳ 

57265 2418 59683 

0/0000 224,9 2,0 41,1 

ʉʊʇ, % 0 -1 -3 

P, % 96 4 100 

2009-

2016ʛʛ. 

ɸʙʩʦʣʶʪʥʳʝ 

ʚʝʣʠʯʠʥʳ 

46125 793 46944 

0/0000 202,9 0,9 32,6 

ʉʊʇ, % -15,1 -16,4 -11,9 

P, % 97 3 100 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ:  

1. ɽʞʝʛʦʜʥʦ ʩʢʘʨʣʘʪʠʥʦʡ ʟʘʙʦʣʝʚʘʝʪ 32,6 ʪʳʩ. ʜʝʪʝʡ 3-6 ʣʝʪ (69%), 9 ʪʳʩ. ʜʝʪʝʡ 

7-14 ʣʝʪ (20%) ʠ 4,3 ʪʳʩ. ʜʝʪʝʡ 1-2 ʣʝʪ (9%), 793 ʚʟʨʦʩʣʳʭ (2%). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʩʢʘʨʣʘʪʠʥʳ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 
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2012 ʛʦʜʫ (55,8 ʪʳʩ.). ɺ 2016 ʛʦʜʫ ʩʢʘʨʣʘʪʠʥʦʡ ʧʝʨʝʙʦʣʝʣʦ 32,9 ʪʳʩ. ʯʝʣʦʚʝʢ, 

ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʧʦʣʦʚʠʥʫ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2007 ʛʦʜʫ (64,7 ʯʝʣʦʚʝʢ). 

2. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ (t=72,9; p᾽0,05). 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 32,6 ʥʘ 

100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʩʢʘʨʣʘʪʠʥʦʡ ʟʘʙʦʣʝʚʘʣʦ 46944 

ʯʝʣʦʚʝʢʘ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʧʝʨʠʦʜʦʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ, 

ʦʜʥʘʢʦ ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʙʳʣʠ ʚʳʰʝ ʚ 3 ʨʘʟʘ, ʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ï ʤʝʥʴʰʝ ʥʘ 22,0 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ ʙʳʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (t=40,4; p᾽0,05).  

3. ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʩʨʝʜʠ ʟʘʙʦʣʝʚhʠʭ ʩʦʩʪʘʚʠʣʘ ʛʨʫʧʧʘ ʜʝʪʝʡ (97%). ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʧʝʨʠʦʜʦʤ (1996-2007ʛʛ.), ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʟʦʰʣʠ ʚ ʛʨʫʧʧʝ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʊʘʢ, ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʧʝʨʠʦʜʝ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ 

(ʉʊʇ=0%), ʪʦʛʜʘ ʢʘʢ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. ʧʦʢʘʟʘʪʝʣʠ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʶʪʩʷ (ʉʊʇ ʩʦʩʪʘʚʠʣ ï15,1% ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʜʦ 14 

ʣʝʪ, -14,8% - ʚ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ 15-17 ʣʝʪ ʠ -16,4% - ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ).  
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ɻʃɸɺɸ 5.             ɿɸɹʆʃɽɺɸɽʄʆʉʊʔ ʈɽɺʄɸʊʀɿʄʆʄ  

                              ʅɸʉɽʃɽʅʀʗ ʈʆʉʉʀʀ ɺ ʇʆʉʃɽɼʅʀɽ ɻʆɼʓ 

 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ ʚʪʦʨʠʯʥʳʭ ʬʦʨʤ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) 

ʠʥʬʝʢʮʠʠ ʟʘʥʠʤʘʶʪ ʠʥʬʝʢʮʠʠ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʠʪʩʷ ʨʝʚʤʘʪʠʟʤ. ʈʝʚʤʘʪʠʟʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʪʝʯʝʥʠʷ, 

ʯʘʩʪʳʤʠ ʨʝʮʠʜʠʚʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʩʝʨʜʮʘ ʠ ʩʫʩʪʘʚʦʚ. ɺ ʈʦʩʩʠʠ 

ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʜʣʝʞʘʪ ʩʣʫʯʘʠ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ ʣʠʭʦʨʘʜʢʠ ʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ.   

 

5.1. ʋʨʦʚʥʠ ʠ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ 

ʩʦʚʦʢʫʧʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ 

 

5.1.1. ʆʩʪʨʘʷ ʨʝʚʤʘʪʠʯʝʩʢʘʷ ʣʠʭʦʨʘʜʢʘ  

ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ 

ʣʠʭʦʨʘʜʢʦʡ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 2009 ʧʦ 2016ʛʛ. 

 

 

y = 0,0277x + 1,8556
wч Ґ лΣлнур
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ʈʠʩʫʥʦʢ 5 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʟʘ 

2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ɺʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ (t=3,8; ʨ<0,05) ʫʤʝʨʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ 2,5%). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 2,0 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ.  

ɼʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ 

(ʈʠʩʫʥʦʢ 6) ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 2000-2016ʛʛ. ʅʘ ʵʪʦʤ ʛʨʘʬʠʢʝ 

ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʘ ʩʤʝʥʘ ʪʝʥʜʝʥʮʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ. ʊʘʢ, ʝʩʣʠ ʜʦ 

2008 ʛʦʜʘ ʧʦʢʘʟʘʪʝʣʠ ʫʤʝʥʴʰʘʣʠʩʴ, ʪʦ ʩ 2009 ʛʦʜʘ ʥʘʯʘʣʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʆʈʃ.  

 

 

ʈʠʩʫʥʦʢ 6 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ 

ʣʠʭʦʨʘʜʢʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʟʘ 2000-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 
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ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ 

ʚ 2009-2016ʛʛ. (ʈʠʩʫʥʦʢ 5) ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʧʦʜʲʝʤʘʤʠ ʚ 2010 ʛ. (1,9 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2012 ʛ. 

(2,09 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), ʛʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 2014 (2,92 

ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʠ 2016 (1,9 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), ʛʦʜʳ 

ʩʧʘʜʘ ï 2011 (1,78 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2013 (1,79 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ), 2015 (1,66 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʆʈʃ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʷʤʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʜʦʩʪʦʚʝʨʥʦʡ (t=53,8; ʨ<0,05) ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʩʥʠʞʝʥʠʶ (ʈʠʩʫʥʦʢ 7). ʉʨʝʜʥʠʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ -29,2%. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʩʦʩʪʘʚʠʣ 3,0 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʣʠʥʠʠ ʪʨʝʥʜʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʆʈʃ ʚ ʈʌ (I ʪʝʦʨ.) ʩʥʠʟʠʣʘʩʴ ʥʘ 3,5 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʠʣʠ 

ʚ 3,8 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʘ ʚ 2016ʛ. 1,2 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ.  

 

 

ʈʠʩʫʥʦʢ 7 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ 

ʣʠʭʦʨʘʜʢʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

y = -0,5314x + 5,3485
wч Ґ лΣррпт
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ʇʨʠ ʦʮʝʥʢʝ ʬʘʢʪʠʯʝʩʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʆʈʃ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 

2009-2016ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʜʲʝʤʦʤ ʚ 

2014ʛ. (2,9 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ 

ʧʝʨʠʦʜʦʤ (1996-2007ʛʛ.) ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʧʨʦʜʦʣʞʘʶʪ ʩʥʠʞʘʪʴʩʷ, ʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʥʴʰʠʣʩʷ ʚ 3 ʨʘʟʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʆʈʃ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (2009-2016ʛʛ.) 

ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

1. ɺ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʪʣʠʯʘʣʠʩʴ ʨʘʟʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʪʝʥʜʝʥʮʠʠ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆʈʃ ʦʪʣʠʯʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ 

(t=3,8; ʨ<0,05) ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʦʩʪʫ, ʪʦʛʜʘ ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦ 

(t=53,8; ʨ<0,05) ʩʥʠʞʘʣʘʩʴ. ʉʊʇ ʩʦʩʪʘʚʠʣʠ 1,3% ʠ -29,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʙʳʣʠ 

ʚ 1,5 ʨʘʟʘ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ (3,0 ʠ 2,0 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʚʨʘʯʝʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜr ʧʨʝʦʙʣʘʜʘʝʪ ʣʘʪʝʥʪʥʦʝ ʪʝʯʝʥʠʝ ʆʈʃ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʶʪ 

ʢʣʠʥʠʯʝʩʢʠʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ 

ʵʪʠʭ ʩʣʫʯʘʷʭ ʜʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʠʟʥʘʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʣʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʢʣʘʧʘʥʥʦʛʦ ʧʦʨʦʢʘ ʩʝʨʜʮʘ, 

ʘ ʪʘʢʞʝ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʧʦʨʦʢʘ [2,14,21,31]. 

 

5.1.2. ʍʨʦʥʠʯʝʩʢʠʝ ʨʝʚʤʘʪʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʛʨʘʬʠʢʝ (ʈʠʩʫʥʦʢ 8) ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʍʈɹʉ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 2009 ʧʦ 2016ʛʛ. ʦʪʣʠʯʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ (t=3,8; ʨ<0,05) 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʦʩʪʫ. ʉʨʝʜʥʠʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ 1,1%. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 9,7 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ.  
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ʈʠʩʫʥʦʢ 8 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʨʝʚʤʘʪʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʩʝʨʜʮʘ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-2016ʛʛ. (ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ɼʣ ̫ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʍʈɹʉ ʟʘ 

ʧʝʨʠʦʜ 2000 ï 2016ʛʛ (ʈʠʩʫʥʦʢ 9). ʉ 2000 ʛʦʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʧʝʨʠʦʜʘ. ʊʘʢ, ʩ 

2000 ʧʦ 2006ʛʛ. ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ (ʩ 2007 ʧʦ 2009ʛʛ.) ʧʦʢʘʟʘʪʝʣʠ ʩʥʠʟʠʣʠʩʴ ʥʘ 2,1 

ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʘ ʩ 2009ʛ. ʧʦ 2016ʛ. ʩʥʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

y = 0,0675x + 9,3647
wч Ґ лΣмнпо
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ʈʠʩʫʥʦʢ 9 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʨʝʚʤʘʪʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʩʝʨʜʮʘ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2000-2016ʛʛ. (ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʍʈɹʉ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 

2009-2016ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ. ɻʦʜʳ ʧʦʜʲʝʤʘ 

ʙʳʣʠ: 2010ʛ. (9,88 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2014ʛ. (9,46 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ) ʠ ʛʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 2015ʛ. (10,67 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ). ɻʦʜʳ ʩʧʘʜʘ: 2011 (9,81 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2012 (9,33 

ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʠ 2016 (9,6 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). 

ʇʨʠ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍʈɹʉ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ (t=28,9; 

ʨ<0,05) ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ (ʈʠʩʫʥʦʢ 10). ʉʨʝʜʥʠʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ -2%. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 

183,1 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʣʠʥʠʠ ʪʨʝʥʜʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʆʈʃ ʚ ʈʦʩʩʠʠ (I ʪʝʦʨ.) ʩʥʠʟʠʣʘʩʴ ʥʘ 14,5 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. 
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ʇʨʠ ʦʮʝʥʢʝ ʬʘʢʪʠʯʝʩʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍʈɹʉ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 

2009-2016ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʚ 2010ʛ. (209,6 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). ɺ 

ʩʨʝʜʥʝʤ ʍʈɹʉ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 2009-2016ʛʛ. ʩʨʝʜʠ 264045 ʯʝʣʦʚʝʢ, ʘ ʚ 1996-

2007ʛʛ. - 228 439 ʯʝʣʦʚʝʢ. 

 

 

ʈʠʩʫʥʦʢ 10 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-2016ʛʛ. (ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍʈɹʉ ʟʘ ʚʦʩʝʤʴ ʠʟʫʯʘʝʤʳʭ ʣʝʪ (2009-

2016ʛʛ.) ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

1. ɺ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʪʣʠʯʘʣʠʩʴ ʨʘʟʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʪʝʥʜʝʥʮʠʠ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʍʈɹʉ ʦʪʣʠʯʘʣʘʩʴ ʩʣʘʙʦʡ 

ʜʦʩʪʦʚʝʨʥʦʡ (t=3,8; ʨ<0,05) ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʦʩʪʫ, ʪʦʛʜʘ ʢʘʢ 

y = -1,9298x + 191,76
wч Ґ лΣлснт
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦ (t=28,9; ʨ<0,05) ʩʥʠʞʘʣʘʩʴ. ʉʊʇ ʩʦʩʪʘʚʠʣʠ 

1% ʠ -2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʙʳʣʠ 

ʚ 18,9 ʨʘʟ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʍʈɹʉ (183,1 ʠ 9,7 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

3. ɺ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʍʈɹʉ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʨʝʜʠ 264 ʪʳʩ. ʯʝʣʦʚʝʢ. 

ʇʨʠʯʠʥʦʡ ʪʘʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʣʝʯʝʥʥʘʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ 

ʠʥʬʝʢʮʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ L-ʬʦʨʤ ʉɻɸ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʪʷʞʥʦʤʫ ʪʝʯʝʥʠʶ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʨʦʢʘ ʩʝʨʜʮʘ, ʝʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ 

[31]. 

 

 5.1.3. ʈʝʚʤʘʪʠʟʤ (ʆʈʃ ʠ ʍʈɹʉ).  ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʚʤʘʪʠʟʤ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʫʤʤʦʡ ʧʦʢʘʟʘʪʝʣʝʡ ʆʈʃ ʠ ʍʈɹʉ ʜʣʷ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʡ ʦʮʝʥʢʠ 

ʧʨʦʙʣʝʤʳ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ (ʈʠʩʫʥʦʢ 

11) ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ (t=5,0; ʨ<0,05) ʫʤʝʨʝʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ 1,4%). 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 

11,6 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʈʘʟʥʠʮʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʦʛʦ ʠ 

ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʠʣʘ -0,6 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 

ʠʣʠ -5%. ɺ 2016ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009ʛ. ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘ 1087 ʩʣʫʯʘʝʚ 

ʩʫʤʤʘʨʥʦʛʦ ʨʝʚʤʘʪʠʟʤʘ ʙʦʣʴʰʝ. 
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ʈʠʩʫʥʦʢ 11 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʫʤʤʘʨʥʳʤ ʨʝʚʤʘʪʠʟʤʦʤ 

ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ 

ʚ 2009-2016ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ 

ʧʦʜʲʝʤʘʤʠ ʚ 2010ʛ. (11,8 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʠ ʛʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ - 2014 (12,4 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), ʛʦʜʳ ʩʧʘʜʘ ï 2011 (11,6 

ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2012 (11,4 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2013 

(11,1 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2015 (12,3 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʠ 

2016 (11,5 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). 

y = 0,0952x + 11,22
wч Ґ лΣнмтм
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ʈʠʩʫʥʦʢ 12 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʫʤʤʘʨʥʦʛʦ ʨʝʚʤʘʪʠʟʤʘ 

ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-2016 ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

 ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʣʘʙʦʡ 

ʜʦʩʪʦʚʝʨʥʦʡ (t=35,4; ʨ<0,05) ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʈʠʩʫʥʦʢ 12). 

ʉʨʝʜʥʠʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ -2,4%.  

 

ʊʘʙʣʠʮʘ 6 - ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʨʝʚʤʘʪʠʟʤʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-2016ʛʛ. 

ʅʦʟʦʣʦʛʠʷ ʇʦʢʘʟʘʪʝʣʴ ʉʊʇ, 

 (%) 

 

ʈʌ ʚ 2009-2016 ʛʛ. 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ 

ɸʙʩʦʣʶʪʥʳʝ 

ʚʝʣʠʯʠʥʳ 

I , 0/0000 

ʆʈʃ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 2,5 2859 2,0 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ -29,2 4255 3,0 

ʍʈɹʉ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 1,1 13954 9,7 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ -2,0 264045 183,1 

ʈʝʚʤʘʪʠʟʤ 

(ʆʈʃ+ʍʈɹʉ) 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 1,4 16813 11,6 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ -2,4 268299 186,0 

 

 

y = -2,4612x + 197,11
wч Ґ лΣмлфн
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ (ʆʈʃ ʠ ʍʈɹʉ) ʟʘ ʚʦʩʝʤʴ 

ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ (2009-2016ʛʛ.) ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ (ʊʘʙʣʠʮʘ 6), ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ: 

1. ɺ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʪʣʠʯʘʣʠʩʴ ʨʘʟʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʪʝʥʜʝʥʮʠʠ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʝʚʤʘʪʠʟʤʦʤ ʦʪʣʠʯʘʣʘʩʴ 

ʜʦʩʪʦʚʝʨʥʦʡ (t=5,0; ʨ<0,05) ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʦʩʪʫ, ʪʦʛʜʘ ʢʘʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦ (t=35,4; ʨ<0,05) ʩʥʠʞʘʣʘʩʴ. ʉʊʇ ʩʦʩʪʘʚʠʣʠ 

1,4% ʠ -2,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

2. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʙʳʣʠ 

ʚ 16 ʨʘʟ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ (186,0 ʠ 11,6 ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɺʳʷʚʣʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʭ (ʛʨʫʧʧʳ ɸ) ʪʦʥʟʠʣʣʦʬʘʨʠʥʛʠʪʦʚ, ʩʤʝʥʦʡ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʨʝʚʤʘʪʦʛʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʉɻɸ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʣʘʪʝʥʪʥʳʭ ʬʦʨʤ ʆʈʃ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʟʜʥʝʡ ʜʠʘʛʥʦʩʪʠʢʦʡ 

ʟʘʙʦʣʝʚʘʥʠʷ [2,14,31]. 

 

5.2. ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ 

                      

5.2.1. ʆʩʪʨʘʷ ʨʝʚʤʘʪʠʯʝʩʢʘʷ ʣʠʭʦʨʘʜʢʘ. ɺ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ 

ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʈʠʩʫʥʦʢ 13) ʚ ʈʦʩʩʠʠ ʟʘ ʚʦʩʝʤʴ 

ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ (t=6,7; ʨ<0,05) ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ 5,5%), ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ 0-14 ʣʝʪ (t=5,2; ʨ<0,05), ʧʦʜʨʦʩʪʢʦʚ (t=2,6; 

ʨ<0,05) ʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ (t=3,6; ʨ<0,05), ʚʳʷʚʣʝʥʘ 

ʜʦʩʪʦʚʝʨʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ 

ʪʝʤʧʦʤ ʧʨʠʨʦʩʪʘ -9,1%, -6,2% ʠ -4,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ 0-14 ʣʝʪ, 

ʧʦʜʨʦʩʪʢʦʚ 15-17 ʣʝʪ, ʚʟʨʦʩʣʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ 
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ʩʦʩʪʘʚʠʣʠ 1,8 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 6,2 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 2,2 

ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 1,4 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

 

ʈʠʩʫʥʦʢ 13 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ 

ʣʠʭʦʨʘʜʢʦʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. 

 

ʈʘʟʥʠʮʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʟʘ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ 0-14 ʣʝʪ, ʧʦʜʨʦʩʪʢʦʚ 15-17 ʣʝʪ, ʚʟʨʦʩʣʳʭ ʠ 

ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 0,7 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ (ʠʣʠ 30,8%), 1,5 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʠʣʠ 22,1%), -0,5 ʩʣʫʯʝʚ 

ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʠʣʠ -24,9%), 0,3 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʠʣʠ 21,5%) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2016ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009ʛ., ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘ 206 

ʩʣʫʯʘʝʚ ʆʈʃ ʤʝʥʴʰʝ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ, ʥʘ 41 ʩʣʫʯʘʡ - ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ, ʥʘ 146 

ʩʣʫʯʘʝʚ - ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʥʘ 12 ʩʣʫʯʘʝʚ -  ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ.  
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ɺʠʟʫʘʣʴʥʦ ʬʘʢʪʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. ʙʳʣʘ ʥʝʨʘʚʥʦʤʝʨʥʦʡ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʚʦʩʴʤʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʛʨʫʧʧʦʡ ʨʠʩʢʘ ʙʳʣʠ ʧʦʜʨʦʩʪʢʠ.  

ʅʘ ʈʠʩʫʥʢʝ 13 ʚʠʜʥʦ, ʯʪʦ ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 2011-2012ʛʛ. ʚ ʛʨʫʧʧʝ 

ʧʦʜʨʦʩʪʢʦʚ ʥʝ ʦʢʘʟʘʣ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʪ.ʢ. ʜʦʣʷ ʵʪʦʡ ʛʨʫʧʧʳ 

ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 7% (ʈʠʩʫʥʦʢ 14). ʇʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 2014ʛ. 

ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠʚʝʣ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʚʩʝʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʛʨʫʧʧʘ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ 

ʜʦʣʶ ʟʘʙʦʣʝʚʰʠʭ ʆʈʃ (64%) ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 14. 

 

 

ʈʠʩʫʥʦʢ 14 - ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʟʘʙʦʣʝʚʰʠʭ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ ʣʠʭʦʨʘʜʢʦʡ 

ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. (%) 

͔͙͒ͭ ͒ͦ мп
14%

͙ͨͦ͒ͪͦͫͭ͟
7%

͍ͪͦͫ͘͡·͔
64%

ˤ˿˽ˤ
15%

͔͙͒ͭ ͒ͦ мп͙͍ͨͦ͒ͪͦͫͭͪͦͫ͘͟͡·͔ˤ˿˽ˤ
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ʈʠʩʫʥʦʢ 15 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ 

ʣʠʭʦʨʘʜʢʦʡ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. 

(ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʆʈʃ (ʈʠʩʫʥʦʢ 15) ʚ ʈʦʩʩʠʠ ʟʘ ʚʦʩʝʤʴ 

ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʩʥʠʞʝʥʠʶ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ, ʧʦʜʨʦʩʪʢʦʚ 15-

17 ʣʝʪ, ʚʟʨʦʩʣʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʠ 2,8 

ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 8,3 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 3,3 ʩʣʫʯʘʝʚ ʥʘ 

100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 1,6 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʊʇ 

ʩʦʩʪʘʚʠʣ: -36,4%, -22,7%, -31,1% ʠ -12,1% ʚ ʛʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʙʣʶʜʘʣʘʩʴ ʥʝʢʦʪʦʨʘʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʆʈʃ ʚ ʛʨʫʧʧʝ 

ʚʟʨʦʩʣʳʭ ʠ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ (ʈʠʩʫʥʦʢ 15), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʛʨʫʧʧʘ 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʙʦʣʝʶʱʠʭ ʆʈʃ (67%) ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 16. 
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ʈʠʩʫʥʦʢ 16 - ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ 

ʣʠʭʦʨʘʜʢʦʡ ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. (%) 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʆʈʃ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (2009-2016ʛʛ) 

ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ (ʊʘʙʣʠʮʘ 7), ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ: 

1. ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʨʦʩʪʦʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆʈʃ ʚ ʦʩʪʘʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ. 

2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʆʈʃ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʥʠʞʝʥʠʷ ʩ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʉʊʇ. 

3. ɻʨʫʧʧʦʡ ʨʠʩʢʘ ʙʳʣʠ ʧʦʜʨʦʩʪʢʠ 15-17 ʣʝʪ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʆʈʃ ʩʨʝʜʠ ʵʪʦʡ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʠ ʩʦʩʪʘʚʣʷʣʘ 6,2 ʠ 8,3 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

͔͙͒ͭ ͒ͦ мп
15%

͙ͨͦ͒ͪͦͫͭ͟
6%

͍ͪͦͫ͘͡·͔
67%

͍ͪͦͫ͘͡·͔ ͫͭ͊ͪ΄͔ 
͎ͭͪͯ͒ͦͫͨͦͫͦ͋ͤͦͦ 
͍ͦͪ͊ͫͭ͊͘

12%

͔͙͒ͭ ͒ͦ мп͙͍ͨͦ͒ͪͦͫͭͪͦͫ͘͟͡·͔͍͘ ͪͦͫ͡·͔ ͫͭ͊ͪ΄͔ ͎ͭͪͯ͒ͦͫͨͦͫͦ͋ͤͦͦ ͍ͦͪ͊ͫͭ͊͘
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4. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʟʨʦʩʣʳʭ ʢʘʢ ʚ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʪʘʢ ʠ ʚ ʦʙʱʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 60%, ʘ ʧʦʜʨʦʩʪʢʦʚ - ʤʝʥʝʝ 7% ʦʪ ʚʩʝʭ 

ʩʣʫʯʘʝʚ ʆʈʃ. 

 

ʊʘʙʣʠʮʘ 7 - ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʆʈʃ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʠʥʛʝʥʪ ʈʌ 

ɸʙʩʦʣʶʪʥʳʳʝ 

ʚʝʣʠʯʠʥʳ 

0/0000 ʉʊʇ % % 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆʈʃ  ʜʝʪʠ 0-14 ʣʝʪ 411 1,8 -9,1 14,7 

ʧʦʜʨʦʩʪʢʠ  

15-17 ʣʝʪ 

197 6,2 -6,2 6,9 

ʚʟʨʦʩʣʳʝ 1858 2,2 5,5 63,4 

ɺʉʊɺ 450 1,4 -4,0 14,7 

ʚʩʝ ʥʘʩʝʣʝʥʠʝ 2859 2,0 2,5 100 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʆʈʃ 

ʜʝʪʠ 0-14 ʣʝʪ 624 2,8 -36,4 15 

ʧʦʜʨʦʩʪʢʠ 

15-17 ʣʝʪ 

274 8,3 -22,7 6 

ʚʟʨʦʩʣʳʝ 2900 3,3 -31,1 67 

ɺʉʊɺ 521 1,6 -12,7 12 

ʚʩʝ ʥʘʩʝʣʝʥʠʝ 4255 3,0 -29,2 100 

 

5.2.2. ʍʨʦʥʠʯʝʩʢʠʝ ʨʝʚʤʘʪʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ. ɺ ʜʠʥʘʤʠʢʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʍʈɹʉ ʩʨʝʜʠ ʜʝʪʝʡ (t=11,0; ʨ<0,05), ʧʦʜʨʦʩʪʢʦʚ (t=4,3; ʨ<0,05) ʠ 

ʚʟʨʦʩʣʳʭ (t=4,8; ʨ<0,05) ʟʘ ʚʦʩʝʤʴ ʠʟʫʯʝʥʥʳʭ ʣʝʪ (ʈʠʩʫʥʦʢ 17) ʙʣrʘ ʚʳʷʚʣʝʥʘ 

ʜʦʩʪʦʚʝʨʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʍʈɹʉ (ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ 

ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ -17,5%, -8,6% ʠ -1,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ 

ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʪʝʥʜʝʥʮʠʷ (t=12,9; 

ʨ<0,05) ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʍʈɹʉ (ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ 5,4%). 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʛʨʫʧʧʘʭ 

ʜʝʪʝʡ, ʧʦʜʨʦʩʪʢʦʚ, ʚʟʨʦʩʣʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝʛʦ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʦʩʪʘʚʠʣʠ 2,2 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 8,7 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 

12,0 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 9,8 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 17 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʨʝʚʤʘʪʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʩʝʨʜʮʘ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 

2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ʈʘʟʥʠʮʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʟʘ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ, ʧʦʜʨʦʩʪʢʦʚ, ʚʟʨʦʩʣʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝʛʦ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 1,5 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (51,8%), 2,9 

ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (29,3%), 0,8 ʩʣʫʯʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (6,5%), -3,2 

ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (-38,7%) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʥʘ ʈʠʩʫʥʢʝ 17 ʚʠʜʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ 0-14 

ʣʝʪ ʠ ʚʟʨʦʩʣʳʭ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʡ, ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʅʘʧʨʦʪʠʚ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʍʈɹʉ ʚ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ ʙʳʣʘ ʥʝʨʘʚʥʦʤʝʨʥʦʡ. ʉ 

2010ʛ. ʧʦ 2013ʛ. ʥʘʙʣʶʜʘʣʩʷ ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʚ 2013 ʛʦʜʫ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 9,1 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʇʦʩʣʝ 2013ʛ. ʚʧʣʦʪʴ ʜʘ 

2016ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ 2016ʛ., 

ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 7,2 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʍʈɹʉ ʚ ʛʨʫʧʧʝ 

ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 2009ʛ. ʧʦ 2015ʛ. ʜʦʩʪʦʚʝʨʥʦ ʨʘʩʪʝʪ ʩ 
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ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ 2015ʛ., ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 12,7 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʚ 1,4 ʨʘʟʘ.  

 

 

ʈʠʩʫʥʦʢ 18 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʨʝʚʤʘʪʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʩʝʨʜʮʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2009-

2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍʈɹʉ (ʈʠʩʫʥʦʢ 18) ʩʨʝʜʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʟʘ ʚʦʩʝʤʴ ʠʟʫʯʝʥʥʳʭ ʣʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ 

ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʥʠʞʝʥʠʷ. ʉʊʇ ʩʦʩʪʘʚʠʣ: -18,3% ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ, -14,4% ʚ 

ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ, -5,4% ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ ʠ -3,5% ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ 0-14 ʣʝʪ, ʧʦʜʨʦʩʪʢʦʚ 15-17 ʣʝʪ, ʚʟʨʦʩʣʳʭ ʠ 

ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʠ 14,8 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ, 56,0 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 209,5 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 

269,8 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʈʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʣʠʥʠʡ ʪʨʝʥʜʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʫʢʘʟʘʥʥʳʤ 

ʪʝʤʧʘʤ - ʚʳʨʘʞʝʥʥʦʩʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ 

ʠ ʧʦʜʨʦʩʪʢʦʚ 15-17 ʣʝʪ ʙʳʣʘ ʩʠʣʴʥʝʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɻʨʫʧʧʳ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʫʧʧʘ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʠ ʚʤʝʩʪʝ 98% ʙʦʣʝʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʍʈɹʉ. 

 

ʊʘʙʣʠʮʘ 8 - ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍʈɹʉ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʠʥʛʝʥʪ ʈʌ 

ɸʙʩʦʣʶʪʥʳʝ 

ʚʝʣʠʯʠʥʳ 

0/0000 ʉʊʇ % % 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʍʈɹʉ ʜʝʪʠ 0-14 

ʣʝʪ 

502 2,2 -17,5 4 

ʧʦʜʨʦʩʪʢʠ  

15-17 ʣʝʪ 

284 8,7 -8,6 2 

ʚʟʨʦʩʣʳʝ 10343 12,0 -1,7 72 

ɺʉʇɺ 3229 9,8 5,4 22 

ʚʩʝ 

ʥʘʩʝʣʝʥʠʝ 

13954 9,7 1,1 100 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʍʈɹʉ 

ʜʝʪʠ 0-14 

ʣʝʪ 

3363 14,8 -18,3 1 

ʧʦʜʨʦʩʪʢʠ  

15-17 ʣʝʪ 

1842 56,0 -14,4 1 

ʚʟʨʦʩʣʳʝ 181158 209,5 -5,4 66 

ɺʉʇɺ 88778 269,8 -3,5 32 

ʚʩʝ 

ʥʘʩʝʣʝʥʠʝ 

264044 183,1 -1,8 100 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍʈɹʉ ʟʘ 

ʚʦʩʝʤʴ ʠʟʫʯʘʝʤʳʭ ʣʝʪ (2009-2016ʛʛ.) ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʠ (ʊʘʙʣʠʮʘ 8), ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

1. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʍʈɹʉ ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʟʘʙʦʣʝʚʰʠʭ (72%), ʜʦʩʪʦʚʝʨʥʦ 

ʩʥʠʞʘʣʘʩʴ, ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʦʩʪʦʤ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ.  
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2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʍʈɹʉ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʈʌ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʥʠʞʝʥʠʷ ʩ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʉʊʇ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ (-18,3% ʠ -14,4% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

3. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʚʟʨʦʩʣʳʭ ʠ 

ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʍʈɹʉ ʚ 17,5 ʠ 27,6 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

4. ɼʦʣʷ ʚʟʨʦʩʣʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʦʙʱʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 98%. 

 

5.2.4. ʈʝʚʤʘʪʠʟʤ (ʆʈʃ ʠ ʍʈɹʉ).  

ɺ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʟʘ 2009-2016ʛʛ. (ʈʠʩʫʥʦʢ 19) ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ 0-14 ʣʝʪ 

(t=11,6; p᾽0,05). ʉʊʇ ʩʦʩʪʘʚʠʣ -13,7%.   

 

 

ʈʠʩʫʥʦʢ 19 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʫʤʤʘʨʥʳʤ ʨʝʚʤʘʪʠʟʤʦʤ 

(ʆʈʃ+ʍʈɹʉ) ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. (ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 
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ɺ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪʤʝʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ 

ʫʤʝʨʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ (t=10,8; p᾽0,05). ʉʊʇ ʩʦʩʪʘʚʠʣ -4,2%. ɺ 

ʛʨʫʧʧʘʭ ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʪʝʥʜʝʥʮʠʡ. 

ʇʦʢʘʟʘʪʝʣʠ ʉʊʇ ʪʘʢʞʝ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠ ʩʦʩʪʘʚʠʣʠ -1,0% ʠ -0,6% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʛʨʫʧʧʘʭ ʜʝʪʝʡ 0-14 ʣʝʪ, ʧʦʜʨʦʩʪʢʦʚ 15-17 ʣʝʪ, ʚʟʨʦʩʣʳʭ ʠ 

ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʠ 4,0 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ, 14,9 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 14,1 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, 

11,1 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʥʘ ʈʠʩʫʥʢʝ 19 ʚʠʜʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʨʝʚʤʘʪʠʟʤʦʤ ʩʨʝʜʠ ʜʝʪʝʡ 0-14 ʣʝʪ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʡ, ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʊʘʢʞʝ ʜʦ 2014 ʛʦʜʘ ʥʘʙʣʶʜʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʠ ʛʨʫʧʧʳ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʚ 2015 ʛʦʜʫ ʙʳʣ ʦʪʤʝʯʝʥ ʨʦʩʪ (ʩ 9,9 ʜʦ 13,7 ʥʘ 100 

ʪʳʩ.). ʅʘʧʨʦʪʠʚ, ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʚ ʛʨʫʧʧʘʭ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʚʟʨʦʩʣʳʭ ʙʳʣʘ ʥʝʨʘʚʥʦʤʝʨʥʦʡ. ɺ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʫʪ ʚ 2011 ʠ 

2012 ʛʦʜʘʭ ʩ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ 2012 ʛʦʜʫ (20,7 ʥʘ 100 ʪʳʩ.). ɺ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʚʧʣʦʪʴ ʜʦ 2016ʛ. ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ɺ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ 2013 ʛʦʜʘ, ʘ ʚ 

2014 ʛʦʜʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʡ 2009 ʛʦʜʘ ʠ ʩʦʩʪʘʚʠʣʘ 15,4 ʥʘ 

100 ʪʳʩ. ɺ 2015ʛ. ʠ 2016ʛ. ʦʧʷʪʴ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ.  
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ʈʠʩʫʥʦʢ 20 - ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ (ʆʈʃ ʠ ʍʈɹʉ) ʟʘ 

ʧʝʨʠʦʜ 2009-2016ʛʛ. (%) 

 

ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʟʘʙʦʣʝʚʰʠʭ (ʈʠʩʫʥʦʢ 20) ʨʝʚʤʘʪʠʟʤʦʤ (ʆʈʃ ʠ ʍʈɹʉ) 

ʩʦʩʪʘʚʣʷʝʪ ʚʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ (71%). ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʙʱʫʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚʥʦʩʠʪ ʛʨʫʧʧʘ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ (21%). 

ʆʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʠʣʠ ʯʫʪʴ ʙʦʣʝʝ 8%. ʅʘʠʤʝʥʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʧʨʠʥʘʜʣʝʞʠʪ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ (3%). 

ɺʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ (ʜʝʪʠ 0-14 ʣʝʪ, ʧʦʜʨʦʩʪʢʠ 15-17 ʣʝʪ, ʚʟʨʦʩʣʳʝ ʠ 

ʚʟʨʦʩʣʳʝ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ) ʚ ʈʌ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʨʝʚʤʘʪʠʟʤʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʥʠʞʝʥʠʷ ʩ ʉʊʇ = -21,2%, 

-15,5%, -5,8%, -7,2% ʚ ʛʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 21). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ 

ʚʝʣʠʯʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ ʨʘʚʥʳ 17,6 (ʛʨʫʧʧʘ ʜʝʪʝʡ), 64,4 (ʛʨʫʧʧʘ 

ʧʦʜʨʦʩʪʢʦʚ), 212,8 (ʛʨʫʧʧʘ ʚʟʨʦʩʣʳʭ) ʠ 271,4 (ʛʨʫʧʧʘ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ) ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. 

͔͙͒ͭ ͒ͦ мп
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ʈʠʩʫʥʦʢ 21 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ ʩʨʝʜʠ 

ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʨʝʚʤʘʪʠʟʤʘ ʚ ʛʨʫʧʧʘʭ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ, ʘ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ʩʘʤʳʝ ʥʠʟʢʠʝ ʠ ʦʪʣʠʯʘʣʠʩʴ ʚ 15,4 ʨʘʟʘ. 

ʇʨʠ ʦʮʝʥʢʝ ʵʢʩʪʝʥʩʠʚʥʳʭ (ʈʠʩʫʥʦʢ 22) ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘ 

ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚʢʣʘʜ ʚʟʨʦʩʣʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚ ʦʙʱʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʳʣ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʠ ʩʦʩʪʘʚʠʣ ʚ ʦʙʱʝʤ 

98% (66% ʠ 32% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘʠʤʝʥʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʥʘʜʣʝʞʘʣ ʛʨʫʧʧʝ 

ʧʦʜʨʦʩʪʢʦʚ (1%).  
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ʈʠʩʫʥʦʢ 22 - ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ (ʆʈʃ, ʍʈɹʉ) 

ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. (%) 

 

ʊʘʙʣʠʮʘ 9 - ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʠʥʛʝʥʪ ʈʌ 

ɸʙʩʦʣʶʪʥʳʝ 

ʚʝʣʠʯʠʥʳ 

0/0000 ʉʊʇ % % 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ  

ʩʫʤʤʘʨʥʳʤ 

ʨʝʚʤʘʪʠʟʤʦʤ 

ʜʝʪʠ 0-14 

ʣʝʪ 

913 4,0 -13,7 5 

ʧʦʜʨʦʩʪʢʠ  

15-17 ʣʝʪ 

481 14,9 -7,6 3 

ʚʟʨʦʩʣʳʝ 12201 14,1 -0,6 71 

ɺʉʊɺ 3679 11,1 4,2 21 

ʚʩʝ 

ʥʘʩʝʣʝʥʠʝ 

16813 11,6 1,4 100 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʩʫʤʤʘʨʥʦʛʦ 

ʨʝʚʤʘʪʠʟʤʘ 

ʜʝʪʠ 0-14 

ʣʝʪ 

3988 17,6 -21,2 1 

ʧʦʜʨʦʩʪʢʠ  

15-17 ʣʝʪ 

2116 64,4 -15,5 1 

ʚʟʨʦʩʣʳʝ 184059 212,8 -5,8 66 

ɺʉʊɺ 89299 271,4 -7,2 32 

͔͙͒ͭ ͒ͦ мп
1%

͙ͨͦ͒ͪͦͫͭ͟
1%

͍ͪͦͫ͘͡·͔
66%

͍ͪͦͫ͘͡·͔ ͫͭ͊ͪ΄͔ 
͎ͭͪͯ͒ͦͫͨͦͫͦ͋ͤͦͦ 
͍ͦͪ͊ͫͭ͊͘

32%
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ʚʩʝ 

ʥʘʩʝʣʝʥʠʝ 

268299 186,0 -2,4 100 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

1. ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʈʌ ʚʦ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ ʧʨʠ 

ʘʥʘʣʠʟʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ (ʆʈʃ ʠ ʍʈɹʉ) ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʪʝʥʜʝʥʮʠʠ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ. 

2. ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʦʩʝʤʴ ʣʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʝʚʤʘʪʠʟʤʦʤ ʚ ʈʌ ʙʳʣʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ 

ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʊʘʙʣʠʮʘ 9). 

3. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʚ ʈʌ ʧʨʠʥʘʜʣʝʞʘʣʘ ʛʨʫʧʧʝ 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ (71%). ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ ʪʝʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʛʨʫʧʧʝ ʧʦʜʨʦʩʪʢʦʚ, ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʚ 26 ʨʘʟ ʤʝʥʴʰʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ 

15-17 ʣʝʪ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʳ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ 

ʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʦʨʛʘʥʠʟʤʘ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ. ʊʘʢ, ʥʝʢʦʪʦʨʳʤʠ 

ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʆʈʃ ʯʘʱʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʨʝʜʠ ʣʠʮ 7-20 ʣʝʪ 

(ʧʨʠʤʝʨʥʦ 80%). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ 

ʦʙʫʩʣʦʚʣʝʥ ʨʦʩʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʣʘʪʝʥʪʥʦ ʪʝʢʫʱʠʤ ʨʝʚʤʘʪʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʚʨʘʯʫ ʧʝʨʚʠʯʥʦ ʫʞʝ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʥʘʨʫʰʝʥʠʷʤʠ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩʝʨʜʮʘ 

[31].  

 

5.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, 

ʚʳʟʚʘʥʥʘʷ ʨʝʚʤʘʪʠʟʤʦʤ 

 

ɺ ʈʦʩʩʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʨʝʜʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʚ ʩʨʝʜʥʝʤ ʢʘʞʜʳʡ ʛʦʜ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 273357 ʩʣʫʯʘʝʚ ʨʝʚʤʘʪʠʟʤʘ (ʩʫʤʤʘʨʥʦ 

ʆʈʃ ʠ ʍʈɹʉ). 
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ʈʠʩʫʥʦʢ 23 - ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ 

ʨʝʚʤʘʪʠʟʤʦʤ ʩʨʝʜʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2009 -2016ʛʛ. (ʥʘ 10 

ʪʳʩ. ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ) 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ɺʅ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʈʠʩʫʥʦʢ 23) ʥʘʙʣʶʜʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʩ ʉʊʇ= - 6%. ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʦʩʝʤʴ ʣʝʪ ʝʞʝʛʦʜʥʦ ʟʘʙʦʣʝʚʘʣʦ 

1,8 ʥʘ 10 ʪʳʩ. ʨʘʙʦʪʘʶʱʠʭ (14919 ʚ ʘʙʩʦʣʶʪʥʳʭ ʮʠʬʨʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ɺʅ ʠʟ-ʟʘ ʨʝʚʤʘʪʠʟʤʘ. ɿʘ 8 ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʥʠʟʠʣʩʷ ʩ 2,3 (2009ʛ.) ʜʦ 1,4 (2016ʛ.) ʥʘ 10 ʪʳʩ. ʨʘʙʦʪʘʶʱʠʭ.  

ɼʠʥʘʤʠʢʘ ʯʠʩʣʘ ʜʥʝʡ ɺʅ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʟ-

ʟʘ ʨʝʚʤʘʪʠʟʤʘ ʟʘ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ ʪʝʥʜʝʥʮʠʝʡ 

ʩʥʠʞʝʥʠʷ ʩ ʉʊʇ= -9%. 

 

y = -0,1337x + 2,3233
wч Ґ лΣуфлр
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ʈʠʩʫʥʦʢ 24 - ʏʠʩʣʦ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʨʝʚʤʘʪʠʟʤʦʤ, 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2009 -2016ʛʛ. (ʥʘ 10 ʪʳʩ. 

ʨʘʙʦʪʘʶʱʠʭ) 

 

ɿʘ 8 ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʚ ʩʨʝʜʥʝʤ ʥʘ ʢʘʞʜʳʝ 10 ʪʳʩʷʯ ʨʘʙʦʪʘʶʱʠʭ ʛʨʘʞʜʘʥ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʭʦʜʠʣʦʩʴ 34 ʥʝʚʳʨʘʙʦʪʘʥʥʳʭ ʜʥʷ ʝʞʝʛʦʜʥʦ. ɺʩʝʛʦ ʠʟ-

ʟʘ ʨʝʚʤʘʪʠʟʤʘ ʙʳʣʦ ʧʨʦʧʫʱʝʥʦ 2331981 ʨʘʙʦʯʠʭ ʜʥʝʡ (ʢʘʞʜʳʡ ʛʦʜ ʚ ʩʨʝʜʥʝʤ 

291498 ʨʘʙʦʯʠʭ ʜʥʷ).  

ʇʨʠ ʦʮʝʥʢʝ ʛʨʘʬʠʢʘ (ʈʠʩʫʥʦʢ 24) ʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʦ ʜʥʝʡ ɺʅ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʝʚʤʘʪʠʟʤʦʤ, ʨʘʚʥʦʤʝʨʥʦ ʩʥʠʞʘʣʦʩʴ ʜʦ 2016 ʛʦʜʘ. ɺ ʈʦʩʩʠʠ ʟʘ 8 ʣʝʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʥʠʟʠʣʩʷ ʩ 46,3 (2009ʛ.) ʜʦ 29,3 (2016ʛ.) ʥʘ 10 ʪʳʩ. ʨʘʙʦʪʘʶʱʠʭ. 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʚʤʘʪʠʟʤʦʤ ʚ 

ʈʦʩʩʠʠ ʚ 2009 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 20 ʜʥʝʡ. ʂ 2013ʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʜʦ 18 

ʜʥʝʡ (ʈʠʩʫʥʦʢ 25), ʘ ʚ 2016ʛ. ʩʦʩʪʘʚʠʣ 20 ʜʥʝʡ. 

 

y = -2,8983x + 46,673
wч Ґ лΣунмр
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ʈʠʩʫʥʦʢ 25 - ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʨʝʚʤʘʪʠʟʤʘ ʩʨʝʜʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2009 -2016ʛʛ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʨʝʚʤʘʪʠʟʤʦʤ ʫ ʨʘʙʦʪʘʶʱʠʭ ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 

2009-2016ʛʛ. (ʊʘʙʣʠʮʘ 10), ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

1) ɿʘ 2009-2016ʛʛ. ʚʳʷʚʣʝʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ɺʅ ʠʟ-ʟʘ 

ʨʝʚʤʘʪʠʟʤʘ (ʩʫʤʤʘʨʥʦ ʆʈʃ ʠ ʍʈɹʉ). ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʴ 

ʫʤʝʥʴʰʠʣʩʷ ʩ 2,3 ʥʘ 10 ʪʳʩ. ʨʘʙʦʪʘʶʱʠʭ ʚ 2009 ʛʦʜʫ ʜʦ 1,4 ʥʘ 10 ʪʳʩ. 

ʨʘʙʦʪʘʶʱʠʭ ʚ 2016 ʛʦʜʫ. 

2) ɿʘ 8 ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʚ ʜʠʥʘʤʠʢʝ ʯʠʩʣʘ ʜʥʝʡ ɺʅ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʟ-ʟʘ ʨʝʚʤʘʪʠʟʤʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʩ ʉʊʇ= -9%. ʇʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʩ 46,3 ʚ 2009 ʛʦʜʫ ʜʦ 29,3 ʚ 2016 

ʛʦʜʫ ʥʘ 10 ʪʳʩ. ʨʘʙʦʪʘʶʱʠʭ. 

3) ɺʩʝʛʦ ʠʟ-ʟʘ ʨʝʚʤʘʪʠʟʤʘ ʙʳʣʦ ʧʨʦʧʫʱʝʥʦ 2,3 ʤʣʥ. ʨʘʙʦʯʠʭ ʜʥʝʡ (ʢʘʞʜʳʡ ʛʦʜ 

ʚ ʩʨʝʜʥʝʤ 291,5 ʪʳʩ. ʨʘʙʦʯʠʭ ʜʥʷ).  
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4) ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ 

ʩʣʫʯʘʷ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʣʷʣʘ 19 ʜʥʝʡ. 

 

ʊʘʙʣʠʮʘ 10 - ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʨʝʚʤʘʪʠʟʤʦʤ ʫ ʨʘʙʦʪʘʶʱʠʭ ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 

2009-2016ʛʛ. 

ʇʦʢʘʟʘʪʝʣʴ ʈʦʩʩʠʷ 

ɸʙʩʦʣʶʪʥʳʝ 

ʚʝʣʠʯʠʥʳ 0/000 ʉʊʇ % 

ʏʠʩʣʦ ʩʣʫʯʘʝʚ ɺʅ 14919 1,8 -6 

ʏʠʩʣʦ ʜʥʝʡ ɺʅ 291498 34,3 -9 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʜʥʷ ɺʅ 19 - - 

 

5.4. ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, ʩʚʷʟʘʥʥʘʷ 

ʩ ʨʝʚʤʘʪʠʟʤʦʤ 

 

ɼʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʌ ʦʩʦʙʦ ʪʷʞʝʣʳʭ ʩʣʫʯʘʝʚ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ. ɺ ʦʪʥʦʰʝʥʠʠ ʨʝʚʤʘʪʠʟʤʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʤʦʛʘʝʪ 

ʦʮʝʥʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ, ʘʜʝʢʚʘʪʥʦʩʪʴ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ.  

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʌ ʦʪ ʩʫʤʤʘʨʥʦʛʦ ʨʝʚʤʘʪʠʟʤʘ 

(ʆʈʃ+ʍʈɹʉ) ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. (ʈʠʩʫʥʦʢ 26 ʠ 27). ɿʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʙʳʣʦ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 20628 ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ ʦʪ 

ʆʈʃ ʠ ʍʈɹʉ (ʊʘʙʣʠʮʘ 11). C 2010ʛ. ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʜʦʩʪʦʚʝʨʥʦ 

ʩʥʠʞʘʝʪʩʷ (t=4,3; ʨ<0,05). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʩʦʩʪʘʚʠʣ 1,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʚ 2,7 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʟʘ ʧʝʨʠʦʜ 1996-

2007ʛʛ. [6]. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʩʨʝʜʠ ʜʝʪʝʡ 0-17 ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʚʩʪʨʝʯʘʣʘʩʴ. ɽʞʝʛʦʜʥʦ ʦʪ ʨʝʚʤʘʪʠʟʤʘ (ʆʈʃ ʠ ʍʈɹʉ) ʫʤʠʨʘʝʪ 2,5 ʪʳʩ. ʯʝʣʦʚʝʢ. ɿʘ 

ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2016ʛʛ. ʦʬʠʮʠʘʣʴʥʦ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 20,6 ʪʳʩ. ʩʤʝʨʪʝʡ, ʯʪʦ 
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ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʟʘ ʧʝʨʠʦʜ 1996-2007ʛʛ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʍʈɹʉ ʚ ʦʙʱʝʡ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʩʦʩʪʘʚʠʣ 98,8%. 

 

ʊʘʙʣʠʮʘ 11 - ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʢʘʢ ʆʈʃ ʪʘʢ ʠ ʍʈɹʉ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. ʚ 

ʈʦʩʩʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʌ 

ɸʙʩʦʣʶʪʥʳʝ 

ʚʝʣʠʯʠʥʳ 0/0000 ʉʊʇ % 

ʉʤʝʨʪʥʦʩʪʴ, ʚʳʟʚʘʥʥʘʷ ʨʝʚʤʘʪʠʟʤʦʤ 20628 1,8 -12,5 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʝʚʤʘʪʠʟʤʘ 2146395 186,0 -2,4 

 

 

ʈʠʩʫʥʦʢ 26 - ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʌ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʨʝʚʤʘʪʠʯʝʩʢʠʤ 

ʧʦʨʘʞʝʥʠʝʤ ʩʝʨʜʮʘ (ʆʈʃ+ʍʈɹʉ) ʚ 2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

y = 0,016x + 1,715
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ʈʠʩʫʥʦʢ 27 - ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʌ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʨʝʚʤʘʪʠʯʝʩʢʠʤ 

ʧʦʨʘʞʝʥʠʝʤ ʩʝʨʜʮʘ (ʆʈʃ+ʍʈɹʉ) ʚ 2010-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ:  

1. ɼʠʥʘʤʠʢʘ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʚ ʈʌ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩ 2010ʛ. (ʉʊʇ ʩʦʩʪʘʚʣʷʝʪ -12,1%). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʠʣ 1,8 ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʚ 2,7 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʟʘ ʧʝʨʠʦʜ 1996-2007ʛʛ. ɿʘ ʧʝʨʠʦʜ 

ʩ 2009 ʧʦ 2016ʛʛ. ʦʬʠʮʠʘʣʴʥʦ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ 

ʟʘ ʧʝʨʠʦʜ 1996-2007ʛʛ. ʩʤʝʨʪʝʡ (20,6 ʪʳʩ.).  

2. ʋʜʝʣʴʥʳʡ ʚʝʩ ʍʈɹʉ ʚ ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʩʦʩʪʘʚʠʣ 98,8%. 

3. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʩʨʝʜʠ ʜʝʪʝʡ 0-17 ʣʝʪ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʨʝʜʢʦ (ʚʩʝʛʦ ʟʘ 2009-2016ʛʛ. ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 7 ʩʤʝʨʪʝʡ).  

 

 

 

y = -0,036x + 1,9909
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ɻʃɸɺɸ 6.     ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ʉɽʇʉʀʉɸ ɺ ʈʆʉʉʀʀ ɺ 

ʇʆʉʃɽɼʅʀɽ ɻʆɼʓ 

 

ʉʝʧʩʠʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ 

ʣʝʞʠʪ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʜʝ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ (ʩʠʩʪʝʤʥʦʛʦ) ʚʦʩʧʘʣʝʥʠʷ ʥʘ 

ʠʥʬʝʢʮʠʶ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ (ʙʘʢʪʝʨʠʘʣʴʥʫʶ, ʚʠʨʫʩʥʫʶ, ʛʨʠʙʢʦʚʫʶ). 

ʉʝʧʪʠʯʝʩʢʠʡ ʰʦʢ ï ʵʪʦ ʪ̫ ʞʸʣʳʡ ʩʝʧʩʠʩ ʩ ʧʨʠʟʥʘʢʘʤʠ ʪʢʘʥʝʚʦʡ ʠ ʦʨʛʘʥʥʦʡ 

ʛʠʧʦʧʝʨʬʫʟʠʠ ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʦʪʝʥʟʠʝʡ, ʥʝ ʫʩʪʨʘʥʷʶʱʝʡʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʥʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʠ ʪʨʝʙʫʶʱʝʡ ʥʘʟʥʘʯʝʥʠʷ ʢʘʪʝʭʦʣʘʤʠʥʦʚ. ʏʘʱʝ ʚʩʝʛʦ 

ʩʝʧʪʠʯʝʩʢʠʡ ʰʦʢ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʜʝʪʝʡ, ʣʠʮ ʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʤ, ʧʦʞʠʣʳʭ ʣʶʜʝʡ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʤʝʨʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 25-50 % [136].   

ʉʨʝʜʠ ʚʩʝʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʝʧʩʠʩ ʟʘʥʠʤʘʝʪ 11-ʝ ʤʝʩʪʦ. 

ʀʤʝʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʣʦʢʘʣʠʟʘʮʠʝʡ ʦʯʘʛʘ ʠʥʬʝʢʮʠʠ ʠ ʭʘʨʘʢʪʝʨʦʤ 

ʤʠʢʨʦʬʣʦʨʳ, ʟʘʧʫʩʢʘʶʱʝʡ ʠʥʬʝʢʮʠʦʥʥʦ ï ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʊʘʢ, ʝʩʣʠ 

ʧʝʨʚʠʯʥʳʡ ʦʯʘʛ ʠʥʬʝʢʮʠʠ ʚʳʷʚʣʷʝʪʩʷ ʚ ʢʦʞʝ ʠ ʤʷʛʢʠʭ ʪʢʘʥʷʭ, ʪʦ ʯʘʱʝ ʚʩʝʛʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʘʬʠʣʦʢʦʢʢʠ, ʩʪʨʝʧʪʦʢʦʢʢʠ ʠ ʵʥʪʝʨʦʙʘʢʪʝʨʠʠ [28]. 

ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʠ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ ʩ 

ʧʦʩʪʘʥʦʚʢʦʡ ʜʠʘʛʥʦʟʘ. ʀʤʝʥʥʦ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʪʷʞʝʣʦʛʦ ʩʝʧʩʠʩʘ ʢʘʢ 

ʦʩʣʦʞʥʝʥʠʷ. ʊʘʢ, ʪʦʣʴʢʦ ʧʨʠ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʤ ʬʘʩʮʠʠʪʝ ʪʷʞʝʣʳʡ ʩʝʧʩʠʩ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ 24-30% ʩʣʫʯʘʝʚ. ʉʤʝʨʪʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 65% [136]. 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʮʝʥʠʪʴ ʧʨʦʷʚʣʝʥʠʷ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ï 

ʠʥʬʝʢʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʦ ʧʨʦʷʚʣʝʥʠʷʭ ʩʝʧʩʠʩʘ ʚ ʈʦʩʩʠʠ. 

 

6.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʝʧʩʠʩʘ ʚ ʈʦʩʩʠʠ. 

 

ʅʘ ʈʠʩʫʥʢʝ 28 ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʝʧʩʠʩʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩ 2009 ʧʦ 2016ʛʛ. 
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ʈʠʩʫʥʦʢ 28 - ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʝʧʩʠʩʘ ʚ ʈʌ ʟʘ 2009-

2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʯʘʩʪʦʪʳ ʩʝʧʩʠʩʘ ʚ ʈʦʩʩʠʠ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ (t=12,5; ʨ<0,05) 

ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʝʝ ʩʥʠʞʝʥʠʶ (ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ -6,4%). 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʩʦʩʪʘʚʠʣ 3,3 ʩʣʫʯʘ ̫ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʈʘʟʥʠʮʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʠʣʘ 1,2 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ, ʠʣʠ 22,6 %.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʬʘʢʪʠʯʝʩʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʩʝʧʩʠʩʘ ʚ 2009-2016ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʯʘʩʪʦʪʳ ʩ 

ʧʦʜʲʝʤʘʤʠ ʚ 2010ʛ. (4,1 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2015ʛ. (2,8 ʩʣʫʯʘʷ ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2016ʛ. (3,6 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), ʛʦʜʳ ʩʧʘʜʘ ï 2011 (3,9 

ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2012 (3,7 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2013 (2,8 

ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ), 2014 (2,5 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). ɺʩʝʛʦ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʝʧʩʠʩʦʤ ʟʘʙʦʣʝʣʦ 38529 ʯʝʣʦʚʝʢ. 

y = -0,1121x + 3,8457
wч Ґ лΣнмор
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ɺ ʩʚʷʟʠ ʩ ʥʝʢʦʪʦʨʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʦʨʤʳ ˉ2 çʉʚʝʜʝʥʠʷ ʦʙ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʝʥʠʷʭè ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʩʝʧʩʠʩʦʤ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʦʣʴʢʦ ʜʚʝ ʚʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ: ʜʝʪʠ 0-17 ʠ ʚʟʨʦʩʣʳʝ (ʈʠʩʫʥʦʢ 29).  

 

 

ʈʠʩʫʥʦʢ 29 - ʏʘʩʪʦʪʘ ʩʝʧʩʠʩʘ ʩʨʝʜʠ ʜʝʪʝʡ 0-17 ʣʝʪ ʠ ʚʟʨʦʩʣʳʭ ʚ ʈʌ ʚ 2009-

2016ʛʛ. (ʩʣʫʯʘʠ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ɺ ʈʦʩʩʠʠ ʟʘ 8 ʠʟʫʯʘʝʤʳʭ ʣʝʪ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ. ʉʊʇ ʩʦʩʪʘʚʠʣ -8,6% ʚ ʛʨʫʧʧʝ 0-17 ʣʝʪ, -7,9% ʚ ʛʨʫʧʧʝ 

ʚʟʨʦʩʣʳʭ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʚʝʣʠʯʠʥʳ ʩʦʩʪʘʚʣʷʣʠ 2,2 ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ ʠ 

4,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʟʨʦʩʣʳʭ ʚ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʝʧʩʠʩʦʤ ʩʦʩʪʘʚʠʣ 87,7% (ʊʘʙʣʠʮʘ 12). 
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ʊʘʙʣʠʮʘ 12 - ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʩʝʧʩʠʩʘ ʟʘ ʧʝʨʠʦʜ 

2009-2016ʛʛ. ʚ ʈʦʩʩʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʠʥʛʝʥʪ ʈʌ 

ɸʙʩʦʣʶʪʥʳʝ 

ʚʝʣʠʯʠʥʳ 

0/0000 ʉʊʇ % P % 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ɼʝʪʠ 570 2,2 -8,6 12,3 

ɺʟʨʦʩʣʳʝ 4115 4,6 -7,9 87,7 

ɺʩʝ 

ʥʘʩʝʣʝʥʠʝ 

4816 3,3 -6,4 100 

 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʛʨʘʬʠʢʘ (ʈʠʩʫʥʦʢ 29) ʙʳʣʦ ʚʠʜʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ 

ʩʝʧʩʠʩʘ ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ 2010 ʧʦ 2014ʛʛ. ʩʥʠʞʘʝʪʩʷ, ʘ ʩ 2014 ʧʦ 

2016ʛʛ. ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʢʘʟʘʪʝʣʠ ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ ʚ 2 ʨʘʟʘ 

ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ 0-17 ʣʝʪ. ʏʘʪʦʪʘ ʩʝʧʩʠʩʘ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ 2010 ʧʦ 

2012ʛʛ. ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʪʦʛʜʘ ʢʘʢ ʩ 2012 ʧʦ 2016ʛʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ:  

1. ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʝʧʩʠʩʘ ʚ ʈʌ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʡ ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ. 

ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 3,3 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. 

2. ʋʜʝʣʴʥʳʡ ʚʝʩ ʚʟʨʦʩʣʳʭ ʚ ʦʙʱʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʝʧʩʠʩʘ ʩʦʩʪʘʚʠʣ 

87,7%. 

3. ʏʘʩʪʦʪʘ ʩʝʧʩʠʩʘ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʙʳʣʘ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ ʜʝʪʝʡ 0-17 ʣʝʪ 

(4,8 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʠ 2,2 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

4. ɺ ʮʝʣʦʤ ʟʘ 2009-2016ʛʛ. ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ 1 ʮʠʢʣ ʧʦʜʲʝʤʘ ʠ ʩʧʘʜʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʝʧʩʠʩʦʤ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ.  
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6.2. ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʝʧʩʠʩʦʤ. 

 

ɿʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʙʳʣʦ ʦʬʠʮʠʘʣʴʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 7305 ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ ʦʪ ʩʝʧʩʠʩʘ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ 

(t=39,1; ʨ<0,05) ʫʤʝʨʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ ʚ 

ʈʦʩʩʠʠ (ʈʠʩʫʥʦʢ 30). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ -11,5%. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʩʦʩʪʘʚʠʣ 0,6 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 30 - ʉʤʝʨʪʥʦʩʪʴ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʩʝʧʩʠʩʦʤ ʚ 2009-

2016ʛʛ. (ʩʣʫʯʘʠ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʦʪ ʩʝʧʩʠʩʘ ʚ 2009-

2016ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʚ 2011ʛ. (0,9 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). 

ɸʥʘʣʠʟ ʩʤʝʨʪʥʦʩʪʠ ʩʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ (ʈʠʩʫʥʦʢ 31) ʧʦʢʘʟʘʣ 

ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ (t=13,4; ʨ<0,05). 

y = -0,0676x + 0,939
wч Ґ лΣтлум
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ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 1,0 ʥʘ 100 ʪʳʩ. ʉʊʇ ʨʘʚʝʥ -10,8%. ɺ 

ʛʨʫʧʧʝ ʜʝʪʝʡ ʜʦ 17 ʣʝʪ ʜʦʩʪʦʚʝʨʥʦʡ ʪʝʥʜʝʥʮʠʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ - 0,4 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 31 - ʉʤʝʨʪʥʦʩʪʴ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʩʝʧʩʠʩʦʤ ʚ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. (ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 
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ʈʠʩʫʥʦʢ 32 - ʃʝʪʘʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʝʧʩʠʩʦʤ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-

2016ʛʛ. (ʩʣʫʯʘʠ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

 

ɺ ʩʨʝʜʥʝʤ ʣʝʪʘʣʴʥʦʩʪʴ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʦʪ ʩʝʧʩʠʩʘ ʚ 2009-2016ʛʛ. ʩʦʩʪʘʚʠʣʘ 

19% (ʈʠʩʫʥʦʢ 32). ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 2009ʛ. 

(23,1%), 2011ʛ. (22,8%), 2013ʛ. (22,9%) ʛʦʜʘʭ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ:  

1. ɼʠʥʘʤʠʢʘ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʧʩʠʩʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ (t=39,1; ʨ<0,05) ʉʊʇ ʩʦʩʪʘʚʣʷʝʪ 11,5%. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʩʦʩʪʘʚʠʣ 0,6 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. 

2. ʉʤʝʨʪʥʦʩʪʴ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʙʳʣʘ ʚ 2,5 ʨʘʟʘ ʚʳʰʝ ʩʤʝʨʪʥʦʩʪʠ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 

17 ʣʝʪ (1,0 ʥʘ 100 ʪʳʩ.  ʠ 0,4 ʥʘ 100 ʪʳʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

3. ɺ ʩʨʝʜʥʝʤ ʣʝʪʘʣʴʥʦʩʪʴ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʦʪ ʩʝʧʩʠʩʘ ʚ 2009-2015ʛʛ. ʩʦʩʪʘʚʠʣʘ 

19%. 
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6.3. ʉʪʨʝʧʪʦʢʦʢʢʦʚʘʷ ʩʝʧʪʠʮʝʤʠ ̫

 

ʉ 2014 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʇʨʠʢʘʟʘ ʈʦʩʩʪʘʪʘ ʦʪ 28.01.2014 N 52 "ʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʠ ʧʘʨʘʟʠʪʘʨʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʧʨʠʚʠʚʢʘʤʠ" 

ʚ ʦʬʠʮʠʘʣʴʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ ʩʝʧʪʠʮʝʤʠʷ (ɸ40). 

ʇʦ ʄʂɹ-10 ʨʘʟʣʠʯʘʶʪ: 

- ɸ40.0 - ʩʝʧʪʠʮʝʤʠʷ, ʚʳʟʚʘʥʥʘʷ ʩʪʨʝʧʪʦʢʦʢʢʦʤ ʛʨʫʧʧʳ ɸ; 

- ɸ40.1 - ʩʝʧʪʠʮʝʤʠʷ, ʚʳʟʚʘʥʥʘʷ ʩʪʨʝʧʪʦʢʦʢʢʦʤ ʛʨʫʧʧʳ D; 

- ɸ40.3 - ʩʝʧʪʠʮʝʤʠʷ, ʚʳʟʚʘʥʥʘʷ ʩʪʨʝʧʪʦʢʦʢʢʦʤ pneumoniae (ʧʥʝʚʤʦʢʦʢʢʦʚʘʷ 

ʩʝʧʪʠʮʝʤʠʷ); 

- ɸ40.8 - ʜʨʫʛʠʝ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʝ ʩʝʧʪʠʮʝʤʠʠ; 

- ɸ40.9 - ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ ʩʝʧʪʠʮʝʤʠʷ ʥʝʫʪʦʯʥʝʥʥʘʷ.  

ɺ ʊʘʙʣʠʮʝ 13 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʠ (ʬʦʨʤʘ ˉ2 çʉʚʝʜʝʥʠʷ ʦʙ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʝʥʠʷʭè).  

 

 

 

 

 

 

 

 

 

 

 



92 
 

 
 

ʊʘʙʣʠʮʘ 13 - ɼʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ (ʬʦʨʤʘ ˉ2 çʉʚʝʜʝʥʠʷ ʦʙ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʝʥʠʷʭè) ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʠ ʚ ʈʌ 

ɻʦʜʳ ʌʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ ʈʌ 
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2014 ɸʙʩʦʣʶʪʥʳ

ʝ ʚʝʣʠʯʠʥʳ 

10 5 1 0 0 1 5 1 0 23 

ʏʠʩʣʦ 

ʨʝʛʠʦʥʦʚ, 

ʚ ʢʦʪʦʨʳʭ 

ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨ

ʦʚʘʥʘ 

ʩʪʨʝʧʪʦʢʦʢʢ

ʦʚʘʷ 

ʩʝʧʪʠʮʝʤʠʷ 

3 ʠʟ 

18 

2 ʠʟ 11 1 ʠʟ 

6 

0 0 1 ʠʟ 

6 

5 ʠʟ 

12 

1 ʠʟ 

9 

0 13 

2015 ɸʙʩʦʣʶʪʥʳ

ʝ ʚʝʣʠʯʠʥʳ 

6 0 0 0 0 0 1 1 0 8 

ʏʠʩʣʦ 

ʨʝʛʠʦʥʦʚ, 

ʚ ʢʦʪʦʨʳʭ 

ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨ

ʦʚʘʥʘ 

ʩʪʨʝʧʪʦʢʦʢʢ

ʦʚʘʷ 

ʩʝʧʪʠʮʝʤʠʷ 

3 ʠʟ 

18 

0 0 0 0 0 1 ʠʟ 

12 

1 ʠʟ 

9 

0 5 

2016 ɸʙʩʦʣʶʪʥʳ

ʝ ʚʝʣʠʯʠʥʳ 

3 5 0 0 0 0 0 0 0 8 

ʏʠʩʣʦ 

ʨʝʛʠʦʥʦʚ, 

ʚ ʢʦʪʦʨʳʭ 

ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨ

ʦʚʘʥʘ 

ʩʪʨʝʧʪʦʢʦʢʢ

ʦʚʘʷ 

ʩʝʧʪʠʮʝʤʠʷ 

3 ʠʟ 

18 

2 ʠʟ 11 0 0 0 0 0 0 0 5 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 13, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʝʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʘ 2014-2016ʛʛ. ʩʣʘʙʦ ʦʪʨʘʞʘʶʪ 

ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʩ ʀʉʀ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʧʩʠʩʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ 

ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 3,3 ʩʣʫʯʘʷ ʥʘ 

100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɼʦʣʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʨʝʜʠ ʚʩʝʭ ʩʣʫʯʘʝʚ ʩʝʧʩʠʩʘ 

ʧʨʝʦʙʣʘʜʘʝʪ (87,7%) ʩ ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ. ʉʨʝʜʠ ʚʟʨʦʩʣʳʭ ʯʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʧʩʠʩʘ ʙʳʣʘ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ 

ʜʝʪʝʡ 0-17 ʣʝʪ (4,8 ʠ 2,3 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɿʘ 2009-

2016ʛʛ. ʣʝʪʘʣʴʥʦʩʪʴ ʦʪ ʩʝʧʩʠʩʘ ʩʦʩʪʘʚʠʣʘ 19,7%. 

ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʪ ʩʝʧʩʠʩʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʥʠʞʘʝʪʩʷ. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 0,7 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ.  ʉʤʝʨʪʥʦʩʪʴ 

ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʙʳʣʘ ʚ 2,5 ʨʘʟʘ ʚʳʰʝ ʩʤʝʨʪʥʦʩʪʠ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 17 ʣʝʪ (1,0 ʠ 0,4 ʥʘ 

100 ʪʳʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʠʤʤʫʥʠʪʝʪʘ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɺʢʣʶʯʝʥʠʝ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʠ ʚ ʦʬʠʮʠʘʣʴʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʉɻɸ ï ʠʥʬʝʢʮʠʝʡ. ʆʜʥʘʢʦ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦʙ ʠʩʪʠʥʥʦʤ ʤʘʩʰʪʘʙʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʀʉʀ.  
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ɻʃɸɺɸ     7. ʆɹʆɹʑɽʅʅɸʗ ʆʎɽʅʂɸ ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʆʁ 

ʀ ʉʆʎʀɸʃʔʅʆʁ ɿʅɸʏʀʄʆʉʊʀ ʉɻɸ-ʀʅʌɽʂʎʀʀ ɺ 

ʈʆʉʉʀʀ ɺ ʇʆʉʃɽɼʅʀɽ ɻʆɼʓ 
 

 

ɺ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʛʣʘʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚʩʝʭ 

ʦʬʠʮʠʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ (ʆʈʃ, ʍʈɹʉ, 

ʩʢʘʨʣʘʪʠʥʘ), ʘ ʪʘʢʞʝ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʠ ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʨʝʜʥʠʭ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʫʨʦʚʥʝʡ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʣʠʩʴ ʛʦʜʳ ʧʦʜʲʝʤʦʚ ʠ ʩʧʘʜʦʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  

ɼʘʥʥʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʦʙʦʙʱʝʥʠʶ ʠ ʦʮʝʥʢʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʨʝʤʝʥʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ ʚ ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚʩʝʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʨʘʙʦʪʝ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 14.  

 

ʊʘʙʣʠʮʘ 14 - ʆʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʘʥʘʣʠʟʘ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʉɻɸ-ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ 2009-2016ʛʛ.  

ʇʦʢʘʟʘʪʝʣʠ  I ʩʨ., 0/0000 ɸʙʩʦʣʶʪʥʳʝ 

ʩʨʝʜʥʠʝ 

ʚʝʣʠʯʠʥʳ 

ʉʊʇ, 

% 

ʆʈʃ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 2,0 2859 2,5 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 3,0 4254 -29,2 

ʍʈɹʉ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 9,7 13954 1,1 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 183,1 264044 -2,0 

ʈʝʚʤʘʪʠʟʤ 

(ʆʈʃ+ʍʈɹʉ) 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 11,6 16813 1,4 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 186,0 268299 -2,4 

ʉʢʘʨʣʘʪʠʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 32,6 46944 11,9 

ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʚʤʘʪʠʟʤʘ 

(ʆʈʃ+ʍʈɹʉ) 

1,8 2579 -12,5 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʉɻɸ-ʠʥʬʝʢʮʠʝʡ 

44,2 63758 -8,4 
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ʇʨʠ ʦʮʝʥʢʝ ʦʙʱʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʚ ʈʦʩʩʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʊʇ ʩʦʩʪʘʚʠʣ -

3,8%. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ï 218,6 ʩʣʫʯʘʝʚ ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʩʣʦʞʠʪʴʩʷ ʦʰʠʙʦʯʥʦʝ ʤʥʝʥʠʝ ʦ ʩʠʪʫʘʮʠʠ 

ʧʦ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʚ ʩʪʨʘʥʝ. ʇʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʘʥʘʣʠʟʝ ʚʳʷʚʣʝʥ 

ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʢ ʆʈʃ, ʪʘʢ ʠ ʍʈɹʉ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʙʱʝʛʦ ʨʝʚʤʘʪʠʟʤʘ 11,6 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ 

(ʉʊʇ ʩʦʩʪʘʚʠʣ 1,4%). ɺ ʧʝʨʠʦʜ ʩ 1996-2007ʛʛ. ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʝʚʤʘʪʠʟʤʘ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʠʩʴ (ʉʊʇ ʩʦʩʪʘʚʠʣʠ -18% ʠ -

8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. ʩʨʝʜʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 273,3 ʪʳʩʷʯʠ ʩʣʫʯʘʝʚ 

ʨʝʚʤʘʪʠʟʤʘ (ʩʫʤʤʘʨʥʦ ʆʈʃ ʠ ʍʈɹʉ). ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʯʠʩʣʘ ʩʣʫʯʘʝʚ ɺʅ ʠʟ-ʟʘ ʨʝʚʤʘʪʠʟʤʘ (ʩʫʤʤʘʨʥʦ ʆʈʃ ʠ ʍʈɹʉ). ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʥʴʰʠʣʩʷ ʩ 2,3 ʥʘ 10 ʪʳʩ. ʨʘʙʦʪʘʶʱʠʭ ʚ 2009ʛ. ʜʦ 1,4 ʥʘ 10 

ʪʳʩ. ʨʘʙʦʪʘʶʱʠʭ ʚ 2015ʛ. ɿʘ 8 ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʪ ʚ ʜʠʥʘʤʠʢʝ ʯʠʩʣʘ ʜʥʝʡ ɺʅ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʟ-ʟʘ ʨʝʚʤʘʪʠʟʤʘ ʪʘʢʞʝ 

ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʩ ʉʊʇ= -9%. ʊʘʢ, ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʩ 46,3 ʚ 

2009ʛ. ʜʦ 29,3 ʚ 2016ʛ. ʥʘ 10 ʪʳʩ. ʨʘʙʦʪʘʶʱʠʭ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʢʘʞʜʳʝ 10 ʪʳʩ. 

ʨʘʙʦʪʘʶʱʠʭ ʛʨʘʞʜʘʥ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʠʭʦʜʠʣʦʩʴ 34 ʥʝʚʳʨʘʙʦʪʘʥʥʳʭ ʜʥʷ 

ʝʞʝʛʦʜʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʠʟ-ʟʘ ʨʝʚʤʘʪʠʟʤʘ ʙʳʣʦ ʧʨʦʧʫʱʝʥʦ 2,3 ʤʣʥ. 

ʨʘʙʦʯʠʭ ʜʥʝʡ (ʢʘʞʜʳʡ ʛʦʜ ʚ ʩʨʝʜʥʝʤ 291,4 ʪʳʩʷʯʠ ʨʘʙʦʯʠʭ ʜʥʷ). ɺ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʣʷʣʘ 19 ʜʥʝʡ. 

C 2010 ʛʦʜʘ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ (t=4,3; ʨ<0,05). 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʩʪʘʚʠʣ 1,8 ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʉʊʇ=-12,5%). ɽʞʝʛʦʜʥʦ ʦʪ ʦʙʱʝʛʦ ʨʝʚʤʘʪʠʟʤʘ ʫʤʠʨʘʣʦ 2579 

ʯʝʣʦʚʝʢ, ʘ ʚʩʝʛʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʧʦʛʠʙʣʦ 20628 ʯʝʣʦʚʝʢ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʧʝʨʠʦʜʦʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʚʤʘʪʠʟʤʘ (ʆʈʃ ʠ 

ʍʈɹʉ) ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 2,7 ʨʘʟʘ ʤʝʥʴʰʝ. ʂʘʞʜʳʡ ʛʦʜ ʧʨʠʤʝʨʥʦ 2,5 ʪʳʩ. ʯʝʣʦʚʝʢ 

ʫʤʠʨʘʶʪ ʦʪ ʨʝʚʤʘʪʠʟʤʘ. ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ (2009 ʧʦ 2016ʛʛ.) ʙʳʣʦ 
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ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 20,6 ʪʳʩ. ʩʤʝʨʪʝʡ ʠ ʵʪʦ ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʟʘ ʧʝʨʠʦʜ 1996-

2007ʛʛ.  

ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩʥʠʞʘʝʪʩʷ ʩ ʉʊʇ = -11,9%. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 32,6 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ 2009-

2016ʛʛ. ʝʞʝʛʦʜʥʦ ʩʢʘʨʣʘʪʠʥʦʡ ʙʦʣʝʣʦ 46944 ʯʝʣʦʚʝʢʘ. ɺ 2016 ʛʦʜʫ ʩʢʘʨʣʘʪʠʥʦʡ 

ʧʝʨʝʙʦʣʝʣʦ 32,9 ʪʳʩ. ʯʝʣʦʚʝʢ. ʇʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʧʦʜʩʯʝʪʘʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʱʝʨʙ ʦʪ ʩʢʘʨʣʘʪʠʥʳ ʚ 2016ʛ. ʩʦʩʪʘʚʠʣ 546,6 ʤʣʥ. ʨʫʙʣʝʡ [22]. 

ɺ ʦʪʥʦʰʝʥʠʠ ʩʢʘʨʣʘʪʠʥʳ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʣʦʩʴ 

ʠʥʪʝʥʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʉʊʇ ʩʦʩʪʘʚʠʣ -11,9%. ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʥʠʟʠʣʩʷ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʩ 41,1 

ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʜʦ 32,6 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ).  

ɺ ʦʪʥʦʰʝʥʠʠ ʧʨʦʷʚʣʝʥʠʡ ʨʝʚʤʘʪʠʟʤʘ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

(2009-2016ʛʛ.) ʷʚʣʷʶʪʩʷ ʥʝʢʠʤ ʧʝʨʝʭʦʜʥʳʤ ʵʪʘʧʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʤ ʩʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʫʤʦʟʘʢʣʶʯʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʤ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʫʞʝ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʥʥʦ çʩʝʛʦʜʥʷè 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʜʣʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʭʫʜʰʝʥʠʷ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ.  
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ʊʘʙʣʠʮʘ 15 - ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ ʠ ʩʢʘʨʣʘʪʠʥʳ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʈʌ ʚ 2009-2016ʛʛ. (I ʩʨ., ʘʙʩ. ʩʨ., ʫʜ. ʚʝʩ ʩʨ., ʉʊʇ) 

ʌʦʨʤʘ  

ʠʥʬʝʢʮʠʠ 

ɻʨʫʧʧʳ ʇʦʢʘʟʘʪʝʣʴ ʈʌ 

I ʩʨ. 
0/0000 

ɸʙʩʦʣʶʪʥʳ

ʝ ʩʨʝʜʥʠʝ  

ʚʝʣʠʯʠʥʳ 

ʋʜʝʣʴʥʳ

ʡ ʚʝʩ 

ʩʨʝʜʥʠʡ, 

% 

ʉʊʇ,% 

ʆʈʃ 

ʜʝʪʠ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

1,8 411 14,7 -9,1 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
2,8 625 14,9 -36,4 

ʧʦʜʨʦʩʪʢʠ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

6,1 197 6,9 -6,2 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
8,3 274 6,4 -22,7 

ʚʟʨʦʩʣʳʝ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴʪʴ 

2,2 1858 63,7 5,5 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
3,3 2900 67,4 -31,1 

ɺʉʊɺ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

1,4 450 14,7 -4,0 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
1,6 521 11,4 -12,7 

ʍʈɹʉ 

ʜʝʪʠ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

2,2 502 3,6 -17,5 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
14,8 3363 1,2 -18,4 

ʧʦʜʨʦʩʪʢʠ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

8,7 284 2,0 -8,6 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
56,0 1842 0,7 -14,4 

ʚʟʨʦʩʣʳʝ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

12,0 10343 72,5 -1,7 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
209,5 181158 66,0 -5,4 

ɺʉʊɺ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

9,8 3229 21,8 5,4 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
269,8 88778 32,1 -3,5 

ʈʝʚʤʘʪʠʟʤ 

(ʆʈʃ+ʍʈɹʉ) 
ʜʝʪʠ 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 
4,0 913 5,5 -13,7 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
17,6 3988 1,5 -21,2 

ʧʦʜʨʦʩʪʢʠ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

14,9 481 2,9 -7,6 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
64,4 2116 0,8 -15,5 

ʚʟʨʦʩʣʳʝ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

14,1 12200 71,0 -0,6 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
212,8 184059 66,0 -5,8 

ɺʉʊɺ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

11,1 3679 20,6 4,2 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
271,4 89299 31,7 -7,2 

ʉʢʘʨʣʘʪʠʥʘ ɼʝʪʠ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

202,0 46126 97,4 -15,1 

ʧʦʜʨʦʩʪʢʠ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

11,9 389 0,8 -14,8 

ʚʟʨʦʩʣʳʝ 
ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

0,9 793 1,8 -16,4 
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ɺ ʊʘʙʣʠʮʝ 15 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʠ 

ʩʢʘʨʣʘʪʠʥʦʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʌ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 63,7%, ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʡ 

ʫʤʝʨʝʥʥʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ ʉʊʇ 5,5%. ʇʨʠ ʘʥʘʣʠʟʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʍʈɹʉ 

ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʙʣʶʜʘʣʩʷ ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 21,8%, ʘ ʉʊʇ ï 5,4%. ʀʤʝʥʥʦ ʵʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʢ ʆʈʃ ʠ ʍʈɹʉ, ʪʘʢ ʠ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʚ ʈʌ. ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ 

ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʧʨʠ ʆʈʃ, ʍʈɹʉ, 

ʦʙʱʝʤ ʨʝʚʤʘʪʠʟʤʝ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ ʚʦ 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ. ʉʊʇ ʩʦʩʪʘʚʠʣ -15,1% ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ, -14,8% ʚ ʛʨʫʧʧʝ 

ʧʦʜʨʦʩʪʢʦʚ ʠ -16,4% ʚ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ. 

ɺ ʊʘʙʣʠʮʝ 16 ʧʨʠʚʝʜʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʩʣʫʯʘʝʚ ʧʝʨʚʠʯʥʦʡ ʝʞʝʛʦʜʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ, 

ʩʢʘʨʣʘʪʠʥʦʡ ʟʘ ʠʟʫʯʝʥʥʳʡ ʧʝʨʠʦʜ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘ 8 ʣʝʪ ʚ ʈʦʩʩʠʠ ʟʘʙʦʣʝʣʦ ʨʝʚʤʘʪʠʟʤʦʤ 134506 ʯʝʣʦʚʝʢʘ, ʠʟ 

ʥʠʭ 7301 ï ʜʝʪʠ ʜʦ 14 ʣʝʪ. ʉʢʘʨʣʘʪʠʥʦʡ ʧʝʨʝʙʦʣʝʣʦ ʟʘ 8 ʣʝʪ 375554 ʯʝʣʦʚʝʢ. 

ʉʫʤʤʠʨʫʷ ʵʪʠ ʚʝʣʠʯʠʥʳ ʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʨʝʚʤʘʪʠʟʤʦʤ, ʤʳ ʧʦʣʫʯʠʤ 644566 

ʩʣʫʯʘʝʚ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʈʌ. 

 

ʊʘʙʣʠʮʘ 16 - ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ  

ʉɻɸ-ʠʥʬʝʢʮʠʠ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. (ʘʙʩ. ʩʫʤʤʘʨʥʦ) 

 

 

ʌʦʨʤʘ ʠʥʬʝʢʮʠʠ ʈʦʩʩʠʷ 

0-14 ʣʝʪ 15-17 

ʣʝʪ 

ʚʟʨʦʩʣʳ

ʝ 

ʣʠʮʘ 

ʩʪʘʨʰʝ 

ʧʝʥʩ. ʚʦʟʨ. 

ʅʘʩʝʣʝʥʠʝ ʚ ʮʝʣʦʤ 

ʆʈʃ 3289 1577 14860 3149 22875 

ʍʈɹʉ 4012 2268 82746 22605 111631 

ʈʝʚʤʘʪʠʟʤ (ʆʈʃ+ʍʈɹʉ) 7301 3845 97606 25754 134506 

ʉʢʘʨʣʘʪʠʥʘ 369006 3109 6346 - 375554 

ɺʩʝʛʦ 376307 6954 103952 25754 644566 
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ɺ ʊʘʙʣʠʮʝ 17 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʩʨʝʜʥʝʡ ʝʞʝʛʦʜʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʉɻɸ ï ʠʥʬʝʢʮʠʠ. ɽʞʝʛʦʜʥʦ ʨʝʚʤʘʪʠʟʤʦʤ ʟʘʙʦʣʝʚʘʝʪ 16,8 ʪʳʩ. 

ʯʝʣʦʚʝʢ (ʍʈɹʉ ʩʦʩʪʘʚʣʷʶʪ 83%). ʇʨʘʢʪʠʯʝʩʢʠ ʪʳʩʷʯʘ ʠʟ ʥʠʭ ï ʜʝʪʠ ʜʦ 14 ʣʝʪ. ɺ 

ʩʨʝʜʥʝʤ ʉɻɸ ï ʠʥʬʝʢʮʠʷ ʧʦʨʘʞʘʝʪ 80,5 ʪʳʩ. ʯʝʣʦʚʝʢ ʝʞʝʛʦʜʥʦ. 

 

ʊʘʙʣʠʮʘ 17 - ɽʞʝʛʦʜʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʤʠ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. (ʩʨʝʜ.ʟʥʘʯ.) 

 

ɼʣʷ ʦʮʝʥʢʠ ʙʨʝʤʝʥʠ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʚ ʧʝʨʠʦʜ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ, ʚ ʊʘʙʣʠʮʝ 18 ʧʨʠʚʝʜʝʥʳ ʘʙʩʦʣʶʪʥʳʝ ʯʠʩʣʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʬʠʮʠʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ 

ʚ 2016ʛ. 

 

ʊʘʙʣʠʮʘ 18 - ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ 

ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 2016ʛ. (ʘʙʩ.) 

 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ ʚ 2016ʛ. ʨʝʚʤʘʪʠʟʤʦʤ ʩʪʨʘʜʘʣʦ 247,3 ʪʳʩ. 

ʯʝʣʦʚʝʢ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 2,7 ʪʳʩ. ï ʜʝʪʠ ʜʦ 14 ʣʝʪ, ʘ ʚ ʦʙʱʝʤ ʚ 2016ʛ. ʉɻɸ-

ʌʦʨʤʘ ʠʥʬʝʢʮʠʠ ʈʦʩʩʠʷ 

0-14 ʣʝʪ 15-17 

ʣʝʪ 

ʚʟʨʦʩʣʳʝ  ɺʉʊɺ ʅʘʩʝʣʝʥʠʝ  

ʚ ʮʝʣʦʤ 

ʆʈʃ 411 197 1858 450 2859 

ʍʈɹʉ 502 284 10343 3229 13954 

ʈʝʚʤʘʪʠʟʤ (ʆʈʃ+ʍʈɹʉ) 913 481 12201 3679 16813 

ʉʢʘʨʣʘʪʠʥʘ 46126 389 793 - 49369 

ɺʩʝʛʦ 47041 870 12994 3679 64584 

ʌʦʨʤʘ ʠʥʬʝʢʮʠʠ ʈʦʩʩʠʷ 

0-14 

ʣʝʪ 

15-17 

ʣʝʪ 

ʚʟʨʦʩʣʳʝ ɺʉʊɺ ʅʘʩʝʣʝʥʠʝ ʚ 

ʮʝʣʦʤ 

ʆʈʃ 271 148 1768 551 2738 

ʍʈɹʉ 2500 1319 157505 83270 244594 

ʈʝʚʤʘʪʠʟʤ (ʆʈʃ+ʍʈɹʉ) 2771 1467 159273 83821 247332 

ʉʢʘʨʣʘʪʠʥʘ 32411 202 263 - 32876 

ɺʩʝʛʦ 35182 1669 159536 83821 280208 
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ʠʥʬʝʢʮʠʷ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʫ 280,2 ʪʳʩ. ʯʝʣʦʚʝʢ. ʀ ʵʪʦ ʮʠʬʨʳ ʪʦʣʴʢʦ 

ʦʬʠʮʠʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʪʨʝʭ ʬʦʨʤ, ʙʝʟ ʫʯʝʪʘ ʪʷʞʝʣʳʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʩʪʨʝʧʪʦʢʦʢʢʦʤ ʛʨʫʧʧʳ ɸ. ʕʪʠ 

ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʪʷʞʝʣʦʝ ʙʨʝʤʷ ʉɻɸ ï ʠʥʬʝʢʮʠʠ ʚ ʈʦʩʩʠʠ. ʀʩʪʠʥʥʳʝ ʤʘʩʰʪʘʙʳ 

ʧʦʨʘʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʨʦʚʝʥʴ ʦʙʱʝʡ ʩʫʤʤʘʨʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʭʦʪʷ ʠ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʙʱʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ (ʧʦ ʜʘʥʥʳʤ ʬʦʨʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ) ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

280 ʪʳʩ. ʩʣʫʯʘʝʚ ʝʞʝʛʦʜʥʦ. 

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʙʨʝʤʝʥʠ ʉɻɸ ï ʠʥʬʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ, ʘ 

ʪʘʢʞʝ ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʙʘʟʳ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʩ 2016 ʛʦʜʘ 

ʫʯʘʩʪʠʣʠʩʴ ʩʦʦʙʱʝʥʠʷ ʦ ʚʩʧʳʰʢʘʭ ʀʉʀ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ.  
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ɻʃɸɺɸ 8.  ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ʀ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂɸʗ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʊʈɽʇʊʆʂʆʂʂʆɺʆʁ (ɻʈʋʇʇʓ ɸ) ʀʅʌɽʂʎʀʀ 

ʄʗɻʂʀʍ ʊʂɸʅɽʁ ɺ ɻʅʆʁʅʆ-ʍʀʈʋʈɻʀʏɽʉʂʆʄ ʆʊɼɽʃɽʅʀʀ    

ʄʅʆɻʆʇʈʆʌʀʃʔʅʆɻʆ ʉʊɸʎʀʆʅɸʈɸ ɺ ʛ. ʄʆʉʂɺɽ 

 

8.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʬʝʢʮʠʠ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

 

ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ʦʪʜʝʣʝʥʠʠ ʛʥʦʡʥʦʡ ʭʠʨʫʨʛʠʠ ʙʳʣ ʚʳʷʚʣʝʥ 

2571 ʩʣʫʯʘʡ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʜʠʘʛʥʦʟʘʤʠ (ʈʠʩʫʥʦʢ 33) 

ʧʨʠ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʟʘ 2008-2011ʛʛ. ʙʳʣʠ ʘʙʩʮʝʩʩʳ - 617 (24%), ʨʘʥʳ ï 

463 (18%), ʬʣʝʛʤʦʥʳ ï 437 (17%), ʪʨʦʬʠʯʝʩʢʠʝ ʷʟʚʳ ï 180 (7%), ʦʩʪʝʦʤʠʝʣʠʪ ï 183 

(7%), ʛʘʥʛʨʝʥʘ - 154 (6%), ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ - 157 (6%), ʦʩʪʘʣʴʥʳʝ - 387 

(15%).  

 

ʈʠʩʫʥʦʢ 33 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʘʛʥʦʟʦʚ ʧʨʠ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʛʥʦʡʥʦ ï 

ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɻʂɹ ˉ23 ʛ. ʄʦʩʢʚʳ ʟʘ ʧʝʨʠʦʜ 2008-2011ʛʛ. (%) 
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ʉʨʝʜʠ ʬʦʥʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ: ʜʠʘʙʝʪ ï16% (413 ʩʣʫʯʘʝʚ), 

ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (ʀɹʉ) -  11% (283 ʩʣʫʯʘʷ), ʭʨʦʥʠʯʝʩʢʘʷ ʚʝʥʦʟʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʍɺʅ) ï 6% (155 ʩʣʫʯʘʝʚ). ʀʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ 4,5% 

ʩʣʫʯʘʷʭ ʦʩʣʦʞʥʷʣʠʩʴ ʩʝʧʩʠʩʦʤ. 

ɺ 848 (33%) ʩʣʫʯʘʷʭ ʙʦʣʴʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʪʘʮʠʦʥʘʨʝ ʜʦ 7 ʜʥʝʡ, ʚ 1080 

ʩʣʫʯʘʷʭ (42%) - ʙʦʣʝʝ 14 ʜʥʝʡ, ʘ ʚ 643 (25%) ʩʣʫʯʘʷʭ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʤ (ʙʦʣʝʝ 21 ʜʥʷ), ʯʝʤʫ ʯʘʱʝ ʚʩʝʛʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʣʠʯʠʝ 2-ʭ ʠ ʙʦʣʝʝ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʚʦʟʨʘʩʪ, 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ, ʚʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ ʥʘʨʢʦʪʠʢʦʚ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩʦʩʪʘʚʠʣʦ 1:1. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 47 ʣʝʪ. 

 

 

ʈʠʩʫʥʦʢ 34 - ɺʦʟʙʫʜʠʪʝʣʠ, ʚʳʜʝʣʝʥʥʳʝ ʧʨʠ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʛʥʦʡʥʦ ï 

ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɻʂɹ ̄23 ʛ. ʄʦʩʢʚʳ ʟʘ 2008-2011ʛʛ. (%) 
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ʉʨʝʜʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʚ ʛʥʦʡʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ 

ʧʨʝʦʙʣʘʜʘʣʠ ʢʫʣʴʪʫʨʳ Staphylococcus aureus (45,4%, 1168 ʠʟʦʣʷʪʦʚ), Enterococcus 

spp. (15,1%, 387 ʠʟʦʣʷʪʦʚ), Streptococcus pyogenes (10,2%, 261 ʠʟʦʣʷʪ), 

Staphylococcus epidermidis (6,7%, 171 ʠʟʦʣʷʪ), Proteus spp. (6,1%, 155 ʠʟʦʣʷʪʦʚ). 

ʊʘʢʞʝ ʚʳʜʝʣʷʣʠʩʴ ʪʘʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʢʘʢ Pseudomonas aeruginosa (3,7%, 94 

ʠʟʦʣʷʪʘ), Escherichia coli (3,6%, 92 ʠʟʦʣʷʪʘ), Acinetobacter spp. (2,8%, 72 ʠʟʦʣʷʪʘ), 

Klebsiella spp. (2,5%, 65 ʠʟʦʣʷʪʦʚ) (ʈʠʩʫʥʦʢ 34).  

ɺʩʝʛʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ɻʂɹ ˉ23 ʙʳʣʦ ʚʳʷʚʣʝʥʦ 132 ʩʣʫʯʘʷ 

ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ ʙʳʣʦ ʚʳʜʝʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʠʟ ʩʪʝʨʠʣʴʥʦʡ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ.  

 

  

ʈʠʩʫʥʦʢ 35 - ʋʜʝʣʴʥʳʡ ʚʝʩ ʨʘʟʣʠʯʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʨʠ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʦʪʜʝʣʝʥʠʷ ʛʥʦʡʥʦʡ ʭʠʨʫʨʛʠʠ ɻʂɹ ˉ23 ʛ. ʄʦʩʢʚʳ ʚ 2008-2011ʛʛ. (%) 
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ʉʨʝʜʠ ʨʝʟʠʜʝʥʪʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʛʥʦʡʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ, ʧʨʝʦʙʣʘʜʘʣʠ ʢʫʣʴʪʫʨʳ ʩʪʘʬʠʣʦʢʦʢʢʦʚ (31,1%, 41 ʠʟʦʣʷʪ), ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʘʤʠ Staphylococcus aureus (26,5%, 35 ʠʟʦʣʷʪʦʚ) ʠ Staphylococcus 

epidermidis (4,6%, 6 ʠʟʦʣʷʪʦʚ) (ʈʠʩʫʥʦʢ 35). ʄʦʥʦʢʫʣʴʪʫʨʳ Streptococcus pyogenes 

(33 ʠʟʦʣʷʪʘ) ʚʳʜʝʣʷʣʠʩʴ ʚ 25,0% ʩʣʫʯʘʝʚ. ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʣʘ 

ʤʠʢʩʪ-ʠʥʬʝʢʮʠʷ (27,3%, 36 ʩʣʫʯʘʝʚ ʠʥʚʘʟʠʚʥʳʭ ʠʥʬʝʢʮʠʡ). ʉʘʤʳʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ ʤʠʢʩʪ ï ʠʥʬʝʢʮʠʠ ʙʳʣʠ S. aureus ʠ 

S. pyogenes (22,2%, 8 ʩʣʫʯʘʝʚ ʠʥʚʘʟʠʚʥʳʭ ʠʥʬʝʢʮʠʡ). ʊʘʢʞʝ ʚ 27% ʚʳʷʚʣʷʣʩʷ S. 

aureus ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (10 ʩʣʫʯʘʝʚ) ʠ ʚ 13,8% - S. pyogenes ʠ ʜʨʫʛʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (5 ʩʣʫʯʘʝʚ). 

ɺ ʮʝʣʦʤ, ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 46 ʩʣʫʯʘʝʚ 

ʠʥʚʘʟʠʚʥʳʭ ʠʥʬʝʢʮʠʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʚʳʟʚʘʥʥʳʭ ʉɻɸ, ʠʟ ʢʦʪʦʨʳʭ 33 ʩʣʫʯʘʷ ʙʳʣʠ 

ʩʚʷʟʘʥʳ ʩ ʤʦʥʦʢʫʣʴʪʫʨʘʤʠ ʉɻɸ, ʘ 13 ï ʩ ʤʠʢʩʪ-ʠʥʬʝʢʮʠʝʡ (S. pyogenes ʠ ʜʨʫʛʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ).  

ʉʨʝʜʠ 33-ʭ ʩʣʫʯʘʝʚ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʜʠʘʛʥʦʟʦʤʠ ʙʳʣʠ: ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ, ʩʝʧʩʠʩ, ʩʝʧʪʠʢʦʧʠʝʤʠʷ, 

ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʬʘʩʮʠʠʪ. ʀʟ 33 ʩʣʫʯʘʝʚ ʀʉʀ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 4 ʩʣʫʯʘʷ ʩʤʝʨʪʠ. ɺʩʝ 

ʫʤʝʨʰʠʝ ʧʘʮʠʝʥʪʳ ʧʦʩʪʫʧʠʣʠ ʥʘ 4ʡ ʜʝʥʴ ʦʪ ʥʘʯʘʣʘ ʙʦʣʝʟʥʠ. ʀʟ ʥʠʭ ʚ 3ʭ ʩʣʫʯʘʷʭ 

ʟʘʙʦʣʝʚʘʥʠʝ ʦʩʣʦʞʥʷʣʦʩʴ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʤ ʪʦʢʩʠʯʝʩʢʠʤ ʰʦʢʦʤ (ʉʊʐ). ɺʦʟʨʘʩʪ 

ʚʩʝʭ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʩʪʘʨʰʝ 65 ʣʝʪ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʢʨʝʘʪʠʥʠʥʘ, ʦʙʱʝʛʦ 

ʙʠʣʣʠʨʫʙʠʥʘ, ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ ʠ ʉʆʕ. 

ʉʨʝʜʠ ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ ʀʉʀ ʚ ʪʨʠ ʨʘʟʘ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʪʘʢʠʝ ʬʦʥʦʚʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʜʠʘʙʝʪ, ʭʨʦʥʠʯʝʩʢʘʷ ʚʝʥʦʟʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ. ɺ 22 ʩʣʫʯʘʷʭ (51,5%) ʪʨʘʚʤʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʫʩʢʦʚʦʡ ʤʝʭʘʥʠʟʤ 

ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʉɻɸ-ʠʥʬʝʢʮʠʠ. ʈʝʞʝ ʪʨʠʛʛʝʨʦʤ ʩʣʫʞʠʣʦ ʚʥʫʪʨʠʚʝʥʥʦʝ 

ʚʚʝʜʝʥʠʝ ʥʘʨʢʦʪʠʢʦʚ (4 ʩʣʫʯʘʷ ʠʣʠ 12,1%). 
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ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʀʉʀ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ ʤʘʝ ʠ ʥʦʷʙʨʝ. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 55-65 ʣʝʪ. ʄʫʞʯʠʥʳ 

ʙʳʣʠ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʚʠʪʠʶ ʪʷʞʝʣʳʭ ʬʦʨʤ ʉɻɸ ï ʠʥʬʝʢʮʠʠ (65%). ɹʦʣʝʝ 

ʧʦʣʦʚʠʥʳ (17 ʩʣʫʯʘʝʚ, 53%) ʢʫʣʴʪʫʨ S. pyogenes ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ 

ʵʨʠʪʨʦʤʠʮʠʥʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʝʢʮʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʦʪʜʝʣʝʥʠʷʭ ʛʥʦʡʥʦʡ ʭʠʨʫʨʛʠʠ ʚ ʄʦʩʢʚʝ. ɺ ʩʨʝʜʥʝʤ ʧʘʮʠʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 

ʩʪʘʮʠʦʥʘʨʝ 13 ʜʥʝʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʜʠʘʛʥʦʟʘʤʠ ʧʨʠ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

ʟʘ 2008-2011ʛʛ. ʙʳʣʠ ʘʙʩʮʝʩʩʳ - 24%, ʨʘʥʳ - 18%, ʬʣʝʛʤʦʥʳ ï 17%. ɺ 4,5% ʩʣʫʯʘʷʭ 

ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʦʩʣʦʞʥʷʣʠʩʴ ʩʝʧʩʠʩʦʤ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ 

ʩʦʩʪʘʚʠʣ 47 ʣʝʪ. ʉʨʝʜʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʚ ʛʥʦʡʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʠ ʙʦʣʝʝ 70% ʩʦʩʪʘʚʣʷʣʠ ʢʫʣʴʪʫʨʳ Staphylococcus aureus, Enterococcus 

spp., Streptococcus pyogenes. ɺʩʝʛʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ɻʂɹ ˉ23 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ 132 ʩʣʫʯʘʷ (5%) ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʚ 25% ʩʣʫʯʘʷʭ ʚʳʜʝʣʷʣʩʷ ʉɻɸ. 

 

8.2. ɻʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉɻɸ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ (emm-ʪʠʧʳ, 

ʛʝʥʳ ʵʨʠʪʨʦʛʝʥʥʳʭ ʪʦʢʩʠʥʦʚ speA, speB,  speʉ) 

 

ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ 33 ʢʫʣʴʪʫʨʳ 

ʉɻɸ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʙʦʣʴʥʳʭ ʩ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʚʳʟʚʘʥʥʦʡ 

ʤʦʥʦʢʫʣʴʪʫʨʦʡ S. pyogenes.  

ɺʩʝʛʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 20 ʨʘʟʣʠʯʥʳʭ emm-ʪʠʧʦʚ (ʊʘʙʣʠʮʘ 19). ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ emm-ʪʠʧʳ ʠ ʧʦʜʪʠʧʳ ʰʪʘʤʤʦʚ ʉɻɸ. ʏʘʱʝ ʜʨʫʛʠʭ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʠʧʳ emm28 (n=4), emm66 (n=4) ʠ emm88 (n=4). ɼʚʫʤʷ ʰʪʘʤʤʘʤʠ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ emm-ʪʠʧʳ 1, 64, 84 ʠ 169. ʉʨʝʜʠ 4 ʰʪʘʤʤʦʚ ʉɻɸ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ emm-ʪʠʧʳ: 1.47, 

64.0, 66.1 ʠ 77.0. ʇʨʠʯʝʤ ʰʪʘʤʤ 64.0 ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʜʚʫʭ ʙʦʣʴʥʳʭ ʀʉʀ, ʫ ʦʜʥʦʛʦ 

ʠʟ ʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʝ ʟʘʢʦʥʯʠʣʦʩʴ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ.  
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ʉʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʥʘʤʠ ʢʫʣʴʪʫʨ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʘʪʪʝʨʥʦʚ A-C 

ʠ E ʠ D (ʈʠʩʫʥʦʢ 36). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ ʉɻɸ (21) ʚʭʦʜʠʣʠ ʚ ʧʘʪʪʝʨʥ 

E. ʇʘʪʪʝʨʥ D ʧʨʝʜʩʪʘʚʣʝʥ 7 ʰʪʘʤʤʘʤʠ ʠ ʧʘʪʪʝʨʥ ɸ-ʉ3 ï ʦʜʥʠʤ (ʈʠʩʫʥʦʢ 36). ʇʦ 

ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ emm-ʪʠʧʳ ʧʘʪʪʝʨʥʘ A-C ʚʳʜʝʣʷʶʪ ʧʨʠ ʛʣʦʪʦʯʥʳʭ ʬʦʨʤʘʭ 

ʠʥʬʝʢʮʠʠ, ʧʘʪʪʝʨʥʘ E- ʢʘʢ ʧʨʠ ʢʦʞʥʳʭ, ʪʘʢ ʠ ʧʨʠ ʛʣʦʪʦʯʥʳʭ ʬʦʨʤʘʭ, ʧʘʪʪʝʨʥʘ D ï 

ʧʨʠ ʢʦʞʥʳʭ [186]. 

 

 

ʈʠʩʫʥʦʢ 36 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʰʪʘʤʤʦʚ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ï ʠʥʬʝʢʮʠʠ ʧʦ emm-

ʛʝʥʦʪʠʧʘʤ ʠ ʢʣʘʩʪʝʨʘʤ 

 

ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʚʳʙʨʘʥʳ 9 ʵʧʠʜʝʤʠʯʝʩʢʠ ʥʝʩʚʷʟʘʥʥʳʭ 

ʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ ʉɻɸ (ʊʘʙʣʠʮʘ 20) ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʛʝʥʦʚ 

ʪʦʢʩʠʥʦʚ, ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʩʪʨʝʧʪʦʢʦʢʢʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʙʘʢʪʝʨʠʦʬʘʛʦʚ, ʠ ʠʥʚʘʟʠʚʥʦʩʪʴʶ ʩʪʨʝʧʪʦʢʦʢʢʦʚ. 
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ʊʘʙʣʠʮʘ 19 - Emm-ʪʠʧʳ ʰʪʘʤʤʦʚ ʉɻɸ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʀʉʀ ʤʷʛʢʠʭ 

ʪʢʘʥʝʡ 

 
ˉ 

ʰʪʘʤʤʘ 

Emm ï ʪʠʧ, 

ʧʦʜʪʠʧ 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ, ʜʠʘʛʥʦʟʳ 

ʘ emm1.0 1- ʧʘʨʘʦʩʩʘʣʴʥʘʷ ʬʣʝʛʤʦʥʘ ʙʝʜʨʘ 

09-11 emm1.47 1 ï ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʨʘʥʳ ʛʦʣʝʥʠ, ʉʊʐ, ʣʝʪʘʣʴʥʳʡ 

ʠʩʭʦʜ 

14-09 emm28.0 2- ʬʣʝʛʤʦʥʘ ʧʨʝʜʧʣʝʯʴʷ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

06-10 

08-10 1- ʬʣʝʛʤʦʥʘ ʩʪʦʧʳ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

07-10 1 ï ʬʣʝʛʤʦʥʘ ʰʝʠ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

21-09 emm41.2 1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ ʛʦʣʝʥʠ 

04-11 emm44.0 1 ï ʙʫʣʣʝʟʥʦ ï ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʨʦʞʘ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ 

ʪʢʘʥʠ ʛʦʣʝʥʠ 

28-11 emm49.8 1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʛʦʣʝʥʠ ʠ ʩʪʦʧʳ; ʘʤʧʫʪʘʮʠʷ 

ʢʦʥʝʯʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʩʝʨʝʜʠʥʳ ʙʝʜʨʘ 

36-10 emm53.0 1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ 

15-09 emm60.1 1 ï ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʨʘʥʳ ʣʝʚʦʛʦ ʧʨʝʜʧʣʝʯʴʷ 

12-09 emm64.0 1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ (ʮʝʣʣʶʣʠʪ, ʬʘʩʮʠʠʪ) ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, 

ʪʷʞʝʣʳʡ ʩʝʧʩʠʩ 

19-09  1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʰʝʶ; 

ʢʨʝʩʪʮʦʚʦ ï ʷʛʦʜʠʯʥʦʡ ʦʙʣʘʩʪʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʩʧʠʥʫ ʠ ʙʝʜʨʘ, ʉʊʐ, 

ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ 

10-10 emm66.0 2 ï ʬʣʝʛʤʦʥʘ ʧʨʝʜʧʣʝʯʴʷ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

35-10 emm66.1 

22-09 1 ï ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʠʥʬʝʢʮʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʙʝʜʝʨ, ʪʷʞʝʣʳʡ ʩʝʧʩʠʩ 

02-09 1 ï ʙʫʣʣʝʟʥʦ ï ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʨʦʞʘ, ʦʩʣʦʞʥʝʥʥʘʷ ʬʣʝʛʤʦʥʦʡ ʠ ʥʝʢʨʦʟʦʤ 

ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ, ʉʊʐ, ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ 

20-09 emm73.0 1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ 

10-08 emm74.0 1 ï ʙʫʣʣʝʟʥʦ ï ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʨʦʞʘ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ 

ʪʢʘʥʠ ʩʪʦʧʳ; ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʨʘʥʳ ʛʦʣʝʥʠ 

21-11 emm77.0 1 ï ʬʣʝʛʤʦʥʘ ʙʝʜʨʘ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ, ʣʝʪʘʣʴʥʳʡ 

ʠʩʭʦʜ 

02-10 emm80.0 1 ï ʬʣʝʛʤʦʥʘ ʧʨʝʜʧʣʝʯʴʷ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

24-11 emm84.0 1 ï ʙʫʣʣʝʟʥʦïʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʨʦʞʘ, ʦʩʣʦʞʥʝʥʥʘʷ ʬʣʝʛʤʦʥʦʡ ʠ ʥʝʢʨʦʟʦʤ 

ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ ʛʦʣʝʥʠ 

11-11 1 ï ʬʣʝʛʤʦʥʘ ʧʨʝʜʧʣʝʯʴʷ ʠ ʢʠʩʪʠ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

12-10 emm88.2 1 ï ʬʣʝʛʤʦʥʘ ʩʪʦʧʳ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

19-10 1 ï ʬʣʝʛʤʦʥʘ ʛʦʣʝʥʠ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

23-10 1 ï ʛʥʦʡʥʦ ï ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʨʘʥʳ ʛʦʣʝʥʠ 

23-11 1 ï ʬʣʝʛʤʦʥʘ ʧʨʝʜʧʣʝʯʴʷ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

44-10 emm115.0 1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ (ʬʘʩʮʠʠʪ) ʛʦʣʝʥʠ 

06-09 emm117.0 1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ ʛʦʣʝʥʠ, ʛʥʦʡʥʦ ï ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʨʘʥʘ 

ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ, ʪʷʞʝʣʳʡ ʩʝʧʩʠʩ 

03-10 emm179 1 ï ʬʣʝʛʤʦʥʘ ʩʪʦʧʳ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

19-11 emm169 1 ï ʙʫʣʣʝʟʥʦ ï ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʨʦʞʘ, ʦʩʣʦʞʥʝʥʥʘʷ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ 

ʪʢʘʥʠ 

05-11  1 ï ʬʣʝʛʤʦʥ rʩʪʦʧ, ʦʩʣʦʞʥʝʥʥʳʝ ʥʝʢʨʦʟʦʤ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ 

16-10 emm186 1 ï ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ (ʬʘʩʮʠʠʪ), ʪʷʞʝʣʳʡ ʩʝʧʩʠʩ 
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ʊʘʙʣʠʮʘ 20 - ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ ʠʥʪʝʛʨʘʟ ʠ ʪʦʢʩʠʥʦʚ ʩʨʝʜʠ ʰʪʘʤʤʦʚ 

ʉɻɸ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʠʥʚʘʟʠʚʥʳʤʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʤʠ ʠʥʬʝʢʮʠʷʤʠ 

ɻʝʥ ʅʦʤʝʨʘ ʰʪʘʤʤʦʚ ʠ emm - ʪʠʧʳ 

 16-10 

emm186 

20-09 

emm73 

28-11 

emm49 

16-09 

emm1 

23-11 

emm88 

09-11 

emm1 

24-11 

emm84 

12-09 

emm64 

19-09 

emm64 

ʛʝʥʳ ʪʦʢʩʠʥʦʚ 

ssa - + - - - - - - - 

speL + - - - - - - - - 

speC - + - - - - - - - 

speA - - + + - + - - - 

speB + + + + + + + + + 

speI - - - - - - - - - 

speH - - - - + - + - - 

speJ - - - + - + + - - 

sla - - - - - - - - - 

ʛʝʥʳ ʠʥʪʝʛʨʘʟ 

int2 - - - - - - - - - 

int3 + - - - - - - - - 

int4 + + - + - + - - - 

int5 - - - - + - + - - 

int6 + + + - + - - + + 

int7 + + + + + + - + + 

int49 - - + - - - - - - 

 ʇʨʠʤʝʯʘʥʠʝ: ç+è - ʥʘʣʠʯʠʝ ʛʝʥʘ, ç-è - ʦʪʩʫʪʩʪʚʠʝ. 

 

ɻʝʥ speB, ʢʦʜʠʨʫʶʱʠʡ ʮʠʩʪʝʠʥ ʧʨʦʪʝʘʟʫ, ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʰʪʘʤʤʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʛʝʥ ʣʦʢʘʣʠʟʫʝʪʩʷ ʥʘ 

ʭʨʦʤʦʩʦʤʥʦʡ, ʘ ʥʝ ʥʘ ʧʨʦʬʘʛʦʚʦʡ ɼʅʂ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʛʨʫʧʧʳ ɸ. ɹʦʣʝʝ ʪʦʛʦ, 

ʵʢʩʧʨʝʩʩʠʷ SpeB ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ ʚʩʝʭ ʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʦʪʤʝʯʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʰʪʘʤʤʦʚ ʦʪ ʙʦʣʴʥʳʭ ʀʉʀ ʥʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʪʦʢʩʠʥ 

SpeB. ʊʘʢʞʝ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʵʢʩʧʨʝʩʩʠʠ SpeB ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʠʥʚʘʟʠʚʥʦʩʪʠ. 
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ʋ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʛʝʥʳ sla ʠ speI ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. ɻʝʥʳ ʦʩʪʘʣʴʥʳʭ 

ʪʦʢʩʠʥʦʚ (ssa, speL, speC, speA, speH, speJ) ʚʩʪʨʝʯʘʣʠʩʴ ʣʠʰʴ ʫ ʨʷʜʘ ʰʪʘʤʤʦʚ. 

ʉʨʝʜʠ ʚʩʝʭ ʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ ʉɻɸ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʛʝʥʳ ʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ, 

ʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ (ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʛʝʥʦʚ). ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʦʧʨʝʜʝʣʷʣʠʩʴ int7 (n=8), int6 (n=6) ʠ int4 (n=4). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʚʘ ʰʪʘʤʤʘ (ˉ23-12-09 ʠ 23-

19-09) ʦʪ ʨʘʟʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʪʜʝʣʝʥʠʷ ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʪʠʧʫ 

emm64, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ. ʆʙʘ ʵʪʠ ʰʪʘʤʤʘ ʦʙʣʘʜʘʣʠ 

ʠʜʝʥʪʠʯʥʳʤ ʥʘʙʦʨʦʤ ʬʘʛʦʚʳʭ ʛʝʥʦʚ, ʥʝ ʚʳʷʚʣʝʥʥʳʤ ʩʨʝʜʠ ʜʨʫʛʠʭ ʰʪʘʤʤʦʚ. 

ɺʦʟʤʦʞʥʦ, ʵʪʠ ʰʪʘʤʤʳ ʷʚʣʷʶʪʩʷ ʵʧʠʜʝʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʤʠ.  

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʰʪʘʤʤʳ ʉɻɸ, ʚʳʟʳʚʘʶʱʠʝ ʀʉʀ, ʦʢʘʟʘʣʠʩʴ ʢʨʘʡʥʝ 

ʛʝʪʝʨʦʛʝʥʥʳ ʧʦ ʥʘʣʠʯʠʶ ʬʘʛʦʚʳʭ ʪʦʢʩʠʥʦʚ ʠ ʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʢʘʞʜʘʷ ʠʟ ʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʙʘʢʪʝʨʠʦʬʘʛʘ ʚ 

ʛʝʥʦʤ ʩʪʨʝʧʪʦʢʦʢʢʘ, ʘ ʬʘʛʦʚʳʝ ʪʦʢʩʠʥʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 

ʩʪʨʝʧʪʦʢʦʢʢʘ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʩʨʝʜʠ ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʀʉʀ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʛʝʥʦʤʝ ʢʦʣʠʯʝʩʪʚʫ ʚʳʜʝʣʝʥʥʳʭ ʛʝʥʦʚ ʠʥʪʝʛʨʘʟ ʚ ʢʘʞʜʦʤ ʰʪʘʤʤʝ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʙʘʢʪʝʨʠʦʬʘʛʘ ʭʘʨʘʢʪʝʨʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʝʥ ʠʥʪʝʛʨʘʟʳ ʠ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʝʥ ʪʦʢʩʠʥʘ. ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʢʦʡ ï ʣʠʙʦ ʟʥʘʯʠʤʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʵʪʠʤʠ ʛʝʥʘʤʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. ʀʩʢʣʶʯʝʥʠʝʤ ʙʳʣʠ ʛʝʥ int5 

ʠ ʛʝʥ speH, ʦʙʘ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫ ʜʚʫʭ ʰʪʘʤʤʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʜʘʥʥʳʝ ʨʷʜʘ ʘʚʪʦʨʦʚ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʪʠʭ ʜʚʫʭ ʛʝʥʦʚ ʢ ʦʜʥʦʤʫ ʙʘʢʪʝʨʠʦʬʘʛʫ 

[49].  ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ ʠʥʚʘʟʠʚʥʳʝ ʰʪʘʤʤʳ ʉɻɸ ʩʦʜʝʨʞʘʪ ʨʘʥʝʝ ʥʝ 

ʠʟʚʝʩʪʥʳʝ ʙʘʢʪʝʨʠʦʬʘʛʠ, ʘ ʠʭ ʚʳʷʚʣʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʛʫʪ ʣʝʯʴ ʚ ʦʩʥʦʚʫ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ ʉɻɸ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʦ ʩʚʷʟʠ ʠʥʚʘʟʠʚʥʳʭ ʩʚʦʡʩʪʚ 

ʰʪʘʤʤʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ emm-ʪʠʧʘʤʠ ʠʣʠ ʩ ʥʘʣʠʯʠʝʤ ʦʧʨʝʜʝʣʝʥʥʭr 

ʧʨʦʬʘʛʦʚ/ʧʨʦʬʘʛʦʚʳʭ ʛʝʥʦʚ ʥʝʪ. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʥʘʣʠʯʠʝ ʵʨʠʪʨʦʛʝʥʥʦʛʦ 

ʪʦʢʩʠʥʘ ɸ, ʢʦʜʠʨʫʝʤʦʛʦ ʙʘʢʪʝʨʠʦʬʘʛʦʚʳʤ ʛʝʥʦʤ speA, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʘʨʢʝʨʦʚ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʝʥ speA ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ 
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ʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ ʪʠʧʦʚ emm1.0 ʠ emm49.8, ʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥ ʫ ʰʪʘʤʤʦʚ ʪʠʧʦʚ 

emm73.0, emm88.2, emm84.0, emm64.0 ʠ emm189.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʚʘʟʠʚʥʳʝ ʰʪʘʤʤʳ ʉɻɸ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ. ɺʩʝʛʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 20 

ʨʘʟʣʠʯʥʳʭ emm ï ʪʠʧʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ ʪʠʧʳ 

emm28, emm66 ʠ emm88. Emm ï ʪʠʧʳ: 1.47, 64.0, 66.1 ʠ 77.0 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ 

ʙʦʣʴʥʳʭ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ɻʝʥ speB ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʰʪʘʤʤʦʚ, ʛʝʥʳ sla ʠ speI ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. ɻʝʥʳ ʦʩʪʘʣʴʥʳʭ ʪʦʢʩʠʥʦʚ (ssa, speL, 

speC, speA, speH, speJ) ʚʩʪʨʝʯʘʣʠʩʴ ʣʠʰʴ ʫ ʨʷʜʘ ʰʪʘʤʤʦʚ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʰʪʘʤʤʳ ʉɻɸ, ʚʳʟʳʚʘʶʱʠʝ ʀʉʀ, ʦʢʘʟʘʣʠʩʴ ʢʨʘʡʥʝ ʛʝʪʝʨʦʛʝʥʥʳ ʧʦ ʥʘʣʠʯʠʶ 

ʬʘʛʦʚʳʭ ʪʦʢʩʠʥʦʚ ʠ ʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ.  

 

8.3. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʪʘʤʤʦʚ 

ʩʪʨʝʧʪʦʢʦʢʢʘ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʩ ʠʥʚʘʟʠʚʥʦʡ ʠ ʥʝʠʥʚʘʟʠʚʥʦʡ 

ʬʦʨʤʘʤʠ ʠʥʬʝʢʮʠʠ 

 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʙʦʣʴʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ: ʥʘʣʠʯʠʝ ʠʥʬʝʢʮʠʠ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʩ ʚʳʜʝʣʝʥʥʳʤ ʧʨʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʉɻɸ. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ 97 ʯʝʣʦʚʝʢ. ʉʨʝʜʠ ʥʠʭ ʠʥʚʘʟʠʚʥʘʷ ʬʦʨʤʘ ʉɻɸ - 

ʠʥʬʝʢʮʠʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʫ 33 (34%) ʯʝʣʦʚʝʢ, ʘ ʥʝʠʥʚʘʟʠʚʥʘʷ ʬʦʨʤʘ ʠʥʬʝʢʮʠʠ - 

ʫ 64 (66%). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ ʧʨʠ ʀʉʀ ʙʳʣʠ 

ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ (28,5%) ʠ ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʨʦʞʘ (14,3 %), ʘ ʧʨʠ 

ʥʝʠʥʚʘʟʠʚʥʦʡ ï ʬʣʝʛʤʦʥʳ (46,1 %) ʠ ʘʙʩʮʝʩʩʳ (21,5%). 

ɺʩʝʛʦ ʩʨʝʜʠ 97 ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʉɻɸ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 34 ʨʘʟʣʠʯʥʳʭ 

emm-ʪʠʧʘ. ʇʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʦʚʠʥʫ ʩʦʩʪʘʚʠʣʠ: emm169, emm88.2, emm49.8, 

emm66.0, emm28, emm84.0. ʇʨʠ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ï ʠʥʬʝʢʮʠʠ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʙʳʣʠ emm-ʪʠʧʳ: 28, 66 ʠ 88.  ʂʫʣʴʪʫʨʳ ʩ emm-ʪʠʧʘʤʠ 1, 49, 64, 84 ʠ 169 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʧʨʠ ʀʉʀ ʯʘʱʝ, ʯʝʤ ʦʜʠʥ ʨʘʟ (ʊʘʙʣʠʮʘ 19). 

ʋ 17 ʚʳʜʝʣʝʥʥʳʭ emm-ʪʠʧʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʩʫʙʪʠʧʦʚ (ʫ 169 - ʯʝʪʳʨʝ). ʊʘʢʞʝ ʙʳʣ ʚʳʜʝʣʝʥ ʦʜʠʥ ʥʦʚʳʡ ʰʪʘʤʤ (ʩʪʝʧʝʥʴ 
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ʛʦʤʦʣʦʛʠʠ 91% ʩ emm88.1). ʆʪ ʫʤʝʨʰʠʭ ʙʦʣʴʥʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʰʪʘʤʤʳ ʩ 

emm1,47, emm66.0, emm77.0, emm64.0. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʟʘʙʦʣʝʚʘʥʠʝ ʥʘʯʠʥʘʣʦʩʴ ʩ ʪʫʧʦʡ ʪʨʘʚʤʳ, ʘ ʚ ʩʪʘʮʠʦʥʘʨ ʙʦʣʴʥʳʝ ʧʦʧʘʜʘʣʠ ʚ ʪʝʯʝʥʠʝ 

48-ʤʠ ʯʘʩʦʚ ʧʦʩʣʝ ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʦʩʦʙʦ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʨʦʝ 

ʧʘʮʠʝʥʪʦʚ ʫʤʝʨʣʠ ʦʪ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʚʩʝʭ ʢʫʣʴʪʫʨ ʉɻɸ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 4 ʛʝʥʘ 

ʵʨʠʪʨʦʛʝʥʥʳʭ ʪʦʢʩʠʥʦʚ. ɻʝʥʳ ʵʨʠʪʨʦʛʝʥʥʳʭ ʪʦʢʩʠʥʦʚ SpeB ʠ SpeF ʚʳʷʚʣʷʣʠ ʫ ʚʩʝʭ 

ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʨʝʜʠ ʠʥʚʘʟʠʚʥʳʭ ʠʥʬʝʢʮʠʡ ʚ 24% (8 ʩʣʫʯʘʝʚ) ʚʳʜʝʣʷʣʩʷ 

ʛʝʥ SpeA, ʚ 51,5% (17 ʩʣʫʯʘʝʚ) - Speʉ, ʧʨʠ ʥʝʠʥʚʘʟʠʚʥʳʭ ʚ 11% (7 ʩʣʫʯʘʝʚ) ʠ ʚ 25% 

(16 ʩʣʫʯʘʝʚ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʣʴʢʦ ʫ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ 

ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ - ʠʥʬʝʢʮʠʝʡ ʩ ʦʩʦʙʦ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ (emm28, 186 ʠ emm49) 

ʚʩʪʨʝʯʘʣʠʩʴ ʚʩʝ 4 ʠʩʩʣʝʜʫʝʤʳʭ ʵʨʠʪʨʦʛʝʥʥʳʭ ʪʦʢʩʠʥʘ. ʆʪ 4-ʭ ʧʘʮʠʝʥʪʦʚ, ʪʨʝʭ ʩ 

ʥʝʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ ʠ ʦʜʥʦʛʦ ʩ ʀʉʀ, ʙʳʣ ʚʳʜʝʣʝʥ emm49. ʀʤʝʥʥʦ ʵʪʘ 

ʢʫʣʴʪʫʨʘ, ʢʨʦʤʝ ʛʝʥʘ speA, ʦʙʣʘʜʘʣʘ ʝʱʝ ʠ ʛʝʥʦʤ ʵʨʠʪʨʦʛʝʥʥʦʛʦ ʪʦʢʩʠʥʘ ʉ, ʪʦʛʜʘ 

ʢʘʢ ʚ ʢʫʣʴʪʫʨʘʭ ʦʪ ʙʦʣʴʥʳʭ ʥʝʠʥʚʘʟʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʉɻɸ ʠʥʬʝʢʮʠʠ ʵʪʦʛʦ ʞʝ ʪʠʧʘ 

ʪʘʢʦʡ ʛʝʥ ʦʙʥʘʨʫʞʝʥ ʥʝ ʙʳʣ. 

ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ,  ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʨʠ ʀʉʀ 

ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 85 ʣʝʪ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʠʝ ʧʘʮʠʝʥʪʳ ʥʝ 

ʚʩʪʨʝʯʘʣʠʩʴ, ʘ ʛʨʫʧʧʦʡ ʨʠʩʢʘ ʙʳʣʠ ʣʶʜʠ ʩʪʘʨʰʝ 60 ʣʝʪ.  

Emm59 ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʚʳʜʝʣʝʥ ʚʩʝʛʦ ʦʜʠʥ ʨʘʟ ʧʨʠ ʦʙʳʯʥʦʡ 

ʬʣʝʛʤʦʥʝ, ʭʦʪʷ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʚ ʉʐɸ ʫʚʝʣʠʯʠʣʘʩʴ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʵʪʦʛʦ ʪʠʧʘ ʧʨʠ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ʠʥʬʝʢʮʠʠ [128]. ɽʩʣʠ 1-ʳʡ emm-ʪʠʧ ʉɻɸ 

ʦʧʨʝʜʝʣʷʣʩʷ ʧʨʠ ʀʉʀ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, 28-ʦʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, 

49-ʳʡ ï ʚ ʉʐɸ, ʪʦ ʚʳʜʝʣʝʥʠʝ ʥʘʤʠ emm-ʪʠʧʦʚ 64, 84, 60, 77 ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʜʘʥʥʳʭ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʩʦʩʪʦʷʥʠʝʤ ʠʤʤʫʥʠʪʝʪʘ ʥʘʩʝʣʝʥʠʷ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʙʩʣʝʜʦʚʘʥʠʷ emm-ʪʠʧʳ: 66, 169 

ʠ 88 ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʜʝʣʷʣʠʩʴ ʢʘʢ ʧʨʠ ʠʥʚʘʟʠʚʥʦʡ, ʪʘʢ ʠ ʧʨʠ ʥʝʠʥʚʘʟʠʚʥʦʡ 

ʠʥʬʝʢʮʠʠ ʉɻɸ. ʆʜʥʘʢʦ ʧʨʠ ʠʥʬʝʢʮʠʷʭ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʀʉʀ, ʯʠʩʣʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʫʢʘʟʘʥʥʳʭ ʰʪʘʤʤʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ 
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ʢʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ ʜʘʥʥʳʭ ʩʝʨʦʪʠʧʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʀʉʀ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʚʦʟʤʦʞʥʳʤ ʦʪʥʝʩʪʠ ʠʭ ʢ ʛʨʫʧʧʝ ʰʪʘʤʤʦʚ, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʪʷʞʝʣʳʭ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʠʥʬʝʢʮʠʡ ʉɻɸ ʵʪʠʦʣʦʛʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠ ʀʉʀ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ emm-ʪʠʧʳ 28, 1, 49, 64 ʠ 84. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ emm-ʪʠʧʳ 28 

ʠ 64 ʚʩʪʨʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʧʨʠ ʀʉʀ. ʊʠʧ emm28 ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʣʩʷ ʫ ʤʦʣʦʜʳʭ 

ʣʶʜʝʡ, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʛʦ ʧʦʚʳʰʝʥʥʫʶ ʚʠʨʫʣʝʥʪʥʦʩʪʴ. ʕʪʦʪ ʪʠʧ ʪʘʢʞʝ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʣʩʷ 

ʧʨʠ ʀʉʀ ʚ ʀʩʧʘʥʠʠ, ʌʨʘʥʮʠʠ, ʀʟʨʘʠʣʝ, ʇʦʨʪʫʛʘʣʠʠ ʠ ʌʠʥʣʷʥʜʠʠ.  ʊʘʢʞʝ, ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʵʪʦʪ ʪʠʧ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʧʦʩʣʝʨʦʜʦʚʦʤ 

ʩʝʧʩʠʩʝ ʠ ʥʝʦʥʦʪʘʣʴʥʦʡ ʉɻɸ - ʠʥʬʝʢʮʠʠ. 

ʇʦʢʘ ʥʝʪ ʦʜʥʦʟʥʘʯʥʳʭ ʦʪʚʝʪʦʚ ʩ ʯʝʤ ʩʚʷʟʘʥʦ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʧʨʦʬʘʛʦʚʦʛʦ ʛʝʥʘ: ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ emm-ʪʠʧʘʤʠ ʠʣʠ ʩ ʬʦʨʤʦʡ ʉɻɸ-

ʠʥʬʝʢʮʠʠ. ʅʘʣʠʯʠʝ ʵʨʠʪʨʦʛʝʥʥʦʛʦ ʪʦʢʩʠʥʘ ɸ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʘʨʢʝʨʦʚ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʰʪʘʤʤʘ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʝʥ speA ʚʩʪʨʝʯʘʣʩʷ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ, ʥʦ ʩʨʝʜʠ ʥʝʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ - ʪʦʣʴʢʦ ʫ emm1, emm49 ʠ 169. 

ʕʨʠʪʨʦʛʝʥʥʳʡ ʪʦʢʩʠʥ SpeA ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʫ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ emm1 ʠ 

emm49. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʦʜʥʦʛʦ ʜʝʩʷʪʢʘ ʣʝʪ emm1 ʪʠʧ ʠʟʚʝʩʪʝʥ ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʴ 

ʪʷʞʝʣʦʡ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ʠʥʬʝʢʮʠʠ, ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʤ 

ʪʦʢʩʠʯʝʩʢʠʤ ʰʦʢʦʤ, emm49 - ʢʘʢ ʥʝʬʨʠʪʦʛʝʥʥʳʡ ʰʪʘʤʤ, ʚʳʟʳʚʘʶʱʠʡ 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʰʪʘʤʤʘʤ emm1 

ʠ emm49, ʚʳʨʦʩʣʦ, ʠ ʵʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʀʉʀ, 

ʚʳʟʚʘʥʥʳʭ ʵʪʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɸ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʰʪʘʤʤ emm169, ʢʦʪʦʨʳʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʧʦʷʚʠʣʩʷ ʠ ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʛʝʥʦʤ ʵʨʠʪʨʦʛʝʥʥʦʛʦ ʪʦʢʩʠʥʘ 

ɸ, ʧʦʣʫʯʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʦʚʘʷ 30 ï 

ʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫ ʥʘʩ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

emm-ʪʠʧʦʚ ʪʦʣʴʢʦ 10 ʷʚʣʷʣʠʩʴ ʚʘʢʮʠʥʥʳʤʠ (1, 22, 28, 49, 73, 74, 77, 81, 83), ʧʨʠʯʝʤ 

6 ʠʟ ʥʠʭ ʦʪʥʦʩʠʣʠʩʴ ʢ ʠʥʚʘʟʠʚʥʳʤ (1, 28, 73, 49, 74, 77). ɺʩʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʡ 
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ʚʘʢʮʠʥʳ ʩʤʦʛʣʦ ʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ 30 ʩʣʫʯʘʝʚ ʉɻɸ-ʠʥʬʝʢʮʠʠ, 10 ʠʟ ʢʦʪʦʨʳʭ - ʀʉʀ. 

ɺʦʟʤʦʞʥʦ, ʙʫʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʧʝʨʝʢʨʝʩʪʥʳʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ 

ʧʦʟʚʦʣʷʪ ʨʘʩʰʠʨʠʪʴ ʦʭʚʘʪ emm-ʪʠʧʦʚ ʉɻɸ ʵʪʦʡ ʚʘʢʮʠʥʦʡ (ʊʘʙʣʠʮʘ 21). 

 

ʊʘʙʣʠʮʘ 21 - Emm- ʪʠʧʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʙʦʣʴʥʳʭ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ ʛʥʦʡʥʦ ï 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 23ɻʂɹ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ 30-ʚʘʣʝʥʪʥʦʡ ʚʘʢʮʠʥʳ 

ʥʘ ʦʩʥʦʚʝ ʄ-ʙʝʣʢʘ 

 Emm ï ʪʠʧʳ,  

ɺʳʟʚʘʚʰʠʝ ʀʉʀ (n=30) 

Emm ï ʪʠʧʳ,  

ʚʳʟʚʘʚʰʠʝ ʦʙʳʯʥʫʶ ʬʦʨʤʫ ʉɻɸ ï ʠʥʬʝʢʮʠʠ (n=61) 

ʚʘʢʮʠʥʥʳʝ 1(2)  74(1) 

28(4) 77(1) 

73(1) 

49(1) 

 

1(1)                      73(2) 

12(1)                     81(2) 

22(1)                     83(1) 

49(3) 

 

ʥʝʚʘʢʮʠʥʥʳʝ 41(1)             84(2) 

44(1)             88(4) 

53(1)             80(1) 

60(1)             76(1) 

64(2)             117(1) 

66(4)             179(1) 

115(1)             186(1) 

169(2) 

25(1)                 88(6) 

32(2)                 89(1) 

41(2)                 94(1) 

53(1)                 110(1) 

59(1)                 115(1) 

60(1)                 115(1) 

66(7)                 117(1) 

73(2)                 122(1) 

76(1)                 169(11) 

80(1)                 186(1) 

84(1)                   

 

 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʀʉʀ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚʳʷʚʣʝʥʦ 20 ʨʘʟʣʠʯʥʳʭ emm-

ʪʠʧʦʚ ʉɻɸ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ (emm28 ʠ emm64) ʦʙʥʘʨʫʞʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫ 

ʙʦʣʴʥʳʭ ʀʉʀ, ʜʨʫʛʠʝ ʚʳʟʳʚʘʣʠ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. 

ʈʘʟʚʠʪʠʶ ʪʷʞʝʣʳʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʢʘʢ ʪʨʘʚʤʳ, ʘʣʢʦʛʦʣʠʟʤ, ʜʠʘʙʝʪ, ʭʨʦʥʠʯʝʩʢʘʷ 

ʚʝʥʦʟʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʥʘʨʢʦʤʘʥʠʷ.  
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8.4. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʰʪʘʤʤʦʚ ʉɻɸ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʩ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 88 

ʢʫʣʴʪʫʨ ʉɻɸ, ʠʟ ʢʦʪʦʨʳʭ 30 ʷʚʣʷʣʠʩʴ ʠʥʚʘʟʠʚʥʳʤʠ, ʘ 58 -  ʥʝʠʥʚʘʟʠʚʥʳʝ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 12 ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʧʨʠ ʠʥʬʝʢʮʠʷʭ ʤʷʛʢʠʭ ʪʢʘʥʝʡ: 

ʭʣʦʨʘʤʬʝʥʠʢʦʣ, ʘʟʠʪʨʦʤʠʮʠʥ, ʢʣʘʨʠʪʨʦʤʠʮʠʥ, ʢʣʠʥʜʘʤʠʮʠʥ, ʵʨʠʪʨʦʤʠʮʠʥ, 

ʣʝʚʦʬʣʦʢʩʘʮʠʥ, ʣʠʥʝʟʦʣʠʜ, ʤʦʢʩʠʬʣʦʢʩʘʮʠʥ, ʧʝʥʠʮʠʣʣʠʥ, ʪʝʪʨʘʮʠʢʣʠʥ, 

ʪʨʠʤʝʪʦʧʨʠʤ, ʚʘʥʢʦʤʠʮʠʥ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʢʫʣʴʪʫʨʳ ʦʙʥʘʨʫʞʠʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʝʥʠʮʠʣʣʠʥʫ, ʚʘʥʢʦʤʠʮʠʥʫ, ʣʠʥʝʟʦʣʠʜʫ, ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʫ, 

ʪʨʠʤʝʪʦʧʨʠʤʫ ʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ (ʢ ʧʦʩʣʝʜʥʝʤʫ ʪʦʣʴʢʦ ʦʜʠʥ ʰʪʘʤʤ ʙʳʣ ʫʤʝʨʝʥʥʦ 

ʫʩʪʦʡʯʠʚ). ʂʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʙʳʣ ʯʫʚʩʪʚʠʪʝʣʝʥ 41 (46,6%) 

ʰʪʘʤʤ.  

ʊʦʣʴʢʦ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ 26 ʰʪʘʤʤʦʚ (29,5%). ɽʱʝ ʜʚʘ (2,2%), 

ʢʨʦʤʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ, ʦʙʣʘʜʘʣʠ ʫʤʝʨʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ: ʦʜʠʥ 

ʢ ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ ʠ ʝʱʝ ʦʜʠʥ ʢʦ ʚʩʝʤ ʪʨʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʤʘʢʨʦʣʠʜʦʚ 

(ʘʟʠʪʨʦʤʠʮʠʥʫ, ʢʣʘʨʠʪʨʦʤʠʮʠʥʫ ʠ ʵʨʠʪʨʦʤʠʮʠʥʫ). ʉʨʝʜʠ ʦʩʪʘʚʰʠʭʩʷ 

ʜʝʚʷʪʥʘʜʮʘʪʠ ʰʪʘʤʤʦʚ ʜʚʘ (2,3%), ʩʦʭʨʘʥʷʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ, 

ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ/ʫʤʝʨʝʥʥʦ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʜʚʫʤ ʠʟ ʪʨʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʤʘʢʨʦʣʠʜʦʚ, ʯʝʪʳʨʝ ʰʪʘʤʤʘ (4,5%) ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ ʠ 

ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ, ʠ ʯʝʪʳʨʥʘʜʮʘʪʴ (15,9%) ʦʙʥʘʨʫʞʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 3 ʠ ʙʦʣʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʢʣʘʩʩʦʚ (ʛʨʫʧʧ) ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʷʚʣʷʣʠʩʴ 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʤʠ). ʇʨʠ ʵʪʦʤ 13 ʠʟ 14 ʰʪʘʤʤʦʚ ʙʳʣʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʪʝʪʨʘʮʠʢʣʠʥʫ ʠ ʢʘʞʜʦʤʫ ʠʟ ʪʨʝʭ ʤʘʢʨʦʣʠʜʦʚ (14-ʡ ʰʪʘʤʤ ʙʳʣ ʨʝʟʠʩʪʝʥʪʝʥ ʢ 

ʪʝʪʨʘʮʠʢʣʠʥʫ ʠ ʘʟʠʪʨʦʤʠʮʠʥʫ). ɼʦʧʦʣʥʠʪʝʣʴʥʦ, 8 ʠʟ ʥʠʭ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ 

ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ, ʘ ʜʨʫʛʠʝ 5 ï ʢ ʢʣʠʥʜʘʤʠʮʠʥʫ (ʊʘʙʣʠʮʘ 22). 
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ʊʘʙʣʠʮʘ 22 - ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʫʨ S.pyogenes ʢ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

Streptococcus pyogenes 

ɺʩʝʛʦ 

ʂʦʣʠʯʝʩʪʚʦ (%)  

ʏʫʚʩʪʚʠʪʝʣʴʥʳ 
ʋʤʝʨʝʥʥʦ 

ʨʝʟʠʩʪʝʥʪʥʳ 
ʈʝʟʠʩʪʝʥʪʥʳ 

Azithromycin 88 75 (82,4%) 4 (4,4%) 12 (13,2%) 

Chloramphenicol 88 79 (86,8%) 0 12 (13,2%) 

Clarithromycin 88 77 (84,6%) 2 (2,2%) 12 (13,2%) 

Clindamycin 88 86 (94,5%) 0 5 (5,5%) 

Erythromycin 88 77 (84,6%) 5 (5,5%) 9 (9,9%) 

Levofloxacin 88 90 (98,9%) 1 (1,1%) 0 

Linezolid 88 91 (100,0%) 0 0 

Moxifloxacin 88  -  -  - 

Penicillin 88 91 (100,0%) 0 0 

Tetracycline 88 45 (49,5%) 0 46 (50,5%) 

Trimethoprim/Sulfamethoxaz

ole 
88  -  -  - 

Vancomycin 88 91 (100,0%) 0 0 

 

 

ɺ ʮʝʣʦʤ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ ʚʳʷʚʣʝʥʘ ʫ 45 ʢʫʣʴʪʫʨ (51,1%), ʢ 

ʘʟʠʪʨʦʤʠʮʠʥʫ, ʢʣʘʨʠʪʨʦʤʠʮʠʥʫ ʠ ʵʨʠʪʨʦʤʠʮʠʥʫ ï ʫ 16-ʪʠ (18,2%), 14-ʪʠ (15,9%) ʠ 

14-ʪʠ (15,9%) ʰʪʘʤʤʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ, ʢʣʠʥʜʘʤʠʮʠʥʫ ʠ 

ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ ʦʢʘʟʘʣʠʩʴ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳ 12 (13,6%), 5 (5,7%) ʠ 1 (1,1%) 

ʢʫʣʴʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʝʜʠ ʚʩʝʭ 41 ʢʫʣʴʪʫʨ r ʉɻɸ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢʦ ʚʩʝʤ 

ʘʥʪʠʙʠʦʪʠʢʘʤ, ʪʨʠʥʘʜʮʘʪʴ (31,7%) ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ ʙʦʣʴʥʳʭ ʀʉʀ ʠ ʦʪʥʦʩʠʣʠʩʴ 

ʢ emm-ʪʠʧʘʤ: 1, 28, 60, 66, 84, 88. ʂʫʣʴʪʫʨʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʩʣʝʜʥʠʤ ʯʝʪʳʨʝʤ 

emm-ʪʠʧʘʤ, ʙʳʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʠ ʦʪ ʙʦʣʴʥʳʭ ʥʝʠʥʚʘʟʠʚʥʳʤʠ ʬʦʨʤʘʤʠ 

ʠʥʬʝʢʮʠʠ (ʊʘʙʣʠʮʘ 23). ʆʜʠʥʥʘʜʮʘʪʴ ʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ ʜʝʩʷʪʠ emm-ʪʠʧʦʚ (28, 

41, 53, 66, 76, 77, 80, 117, 179 ʠ 186) ʦʙʥʘʨʫʞʠʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʪʦʣʴʢʦ ʢ 

ʪʝʪʨʘʮʠʢʣʠʥʫ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 42,3% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʰʪʘʤʤʦʚ ʩ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɼʚʘʜʮʘʪʴ ʦʜʥʘ ʢʫʣʴʪʫʨʘ, ʧʨʦʷʚʠʚʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʢ ʦʜʥʦʤʫ 

ʘʥʪʠʙʠʦʪʠʢʫ, ʧʨʠʥʘʜʣʝʞʘʣʘ ʢ ʦʜʠʥʥʘʜʮʘʪʠ emm ʛʝʥʦʪʠʧʘʤ (32, 44, 49, 64, 65, 73, 

74, 88, 110, 122, 169). ʀʟ ʥʠʭ 6 ʰʪʘʤʤʦʚ (28,6%) ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʀʉʀ ʠ 

ʧʨʝʜʩʪʘʚʣʷʣʠ 44, 49, 64, 73 ʠ 74 emm-ʪʠʧʳ (ʈʠʩʫʥʦʢ 37). 
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ʊʘʙʣʠʮʘ 23 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʫʣʴʪʫʨ ʧʦ emm-ʛʝʥʦʪʠʧʘʤ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

 

 

 

 

Emm-ʪʠʧʳ,  

ʚʳʟʚʘʚʰʠʝ 

ʀʉʀ 

(N ʰʪʘʤʤʦʚ) 

Emm-ʪʠʧʳ,  

ɺʳʟʚʘʚʰʠʝ 

ʅʝʠʥʚʘʟʠʚʥʳʝ 

 ʬʦʨʤʳ ʉʀ 

(N ʰʪʘʤʤʦʚ) 

ʏʠʩʣʦ  

ʰʪʘʤʤʦʚ 

ɸʥʪʠʙʠʦʪʠʢʠ ʠ ʥʘʣʠʯʠʝ ʢ ʥʝʤʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

N N 

ʠʥʚ 

N 

ʥʝʠʥʚ 

ɸ ʂʃɸ ʕʈʀ ʍ ʂʃʀ ʃ ʊ 

1.0 (1) 

1.47 (1) 

28.0 (2) 

60.1 (1) 

66.1 (2) 

84.0 (2) 

88.2 (4) 

1.0 (1)    80.0 (1) 

12.4 (1)  81.1 (2) 

25.3 (1)  84.0 (1) 

32.2 (1)  88.2 (4) 

53.0 (1)  88.4 (1) 

59.0 (1)  89.0 (1) 

60.1 (1)  94.0 (1) 

66.1 (5)  117.0 (1) 

73.0 (1)  169.0 (3) 

 

 

 

41 

 

 

 

13 

 

 

 

28 

 

 

 

- 

 

 

 

- 

 

 

 

- 

 

 

 

- 

 

 

 

- 

 

 

 

- 

 

 

 

- 

28.0 (1)  77.0 (1) 

41.2 (1)  80.0 (1) 

53.0 (1)  117.0 

(1) 

66.0 (2)  179.0 

(1) 

76.0 (1)  186.0 

(1) 

22.0 (1)  76.0 (1) 

41.2 (2)  83.1 (1) 

66.0 (1)  115.0 (1) 

73.0 (1)  169.0 (6) 

               186.0 (1) 

 

26 

 

11 

 

15 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

+ 

 32.2 (1) 1 - 1 + - + - - - - 

 110.1 (1) 1 - 1 + + - - - - - 

 169.0 (1) 1 - 1 - - - - - + + 

64.0 (2) 122.2 (1) 

169.0 (1) 

4 2 2 - - - + - - + 

73.0 (1)  1 1 - + + + - - - + 

44.0 (1)  1 1 - + - - + - - + 

 88.2 (5) 5 - 5 + + + - + - + 

49.8 (1) 

74.0 (1) 

65.0 (1)  169.0 (1) 

49.8 (3) 

7 2 5 + + + + - - + 
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ʈʠʩʫʥʦʢ 37 - ɸʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʫʨ ʧʷʪʠ emm-ʪʠʧʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʀʉʀ (ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʜʚʫʤ ʠ ʙʦʣʝʝ ʘʥʪʠʙʠʦʪʠʢʘʤ) 

 

ɺʩʝ ʵʪʠ ʰʪʘʤʤʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʣʠʥʜʘʤʠʮʠʥʫ ʠ 

ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ, ʙʦʣʴʰʠʥʩʪʚʦ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ 

ʢ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ (ʢʨʦʤʝ emm73.0) ʠ ʫʤʝʨʝʥʥʦ-ʨʝʟʠʩʪʝʥʪʥʳ/ʨʝʟʠʩʪʝʥʪʥʳ ʢ 

ʤʘʢʨʦʣʠʜʘʤ (ʢʨʦʤʝ emm64.0). ʆʩʪʘʣʴʥʳʝ 15 ʰʪʘʤʤʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ ʙʦʣʴʥʳʭ 

ʥʝʠʥʚʘʟʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʭ ʠʥʬʝʢʮʠʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ ʦʪʥʦʩʠʣʠʩʴ 

ʢ emm32, emm49, emm65, emm88, emm110, emm122 ʠ 169. (ʈʠʩʫʥʦʢ 38). 
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ʈʠʩʫʥʦʢ 38 -  ɸʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ 

ʥʝʠʥʚʘʟʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʉʀ (ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʜʚʫʤ ʠ ʙʦʣʝʝ ʘʥʪʠʙʠʦʪʠʢʘʤ) 

 

ʂʫʣʴʪʫʨʳ ʚʩʝʭ emm-ʪʠʧʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ emm122.2 ʙʳʣʠ 

ʨʝʟʠʩʪʝʥʪʥʳ/ʫʤʝʨʝʥʥʦ-ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʜʚʫʤ-ʪʨʝʤ ʤʘʢʨʦʣʠʜʘʤ. ʇʷʪʴ ʢʫʣʴʪʫʨ, 

ʧʨʦʷʚʠʚʰʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʣʠʥʜʘʤʠʮʠʥʫ, ʧʨʠʥʘʜʣʝʞʘʣʠ ʦʜʥʦʤʫ emm-ʪʠʧʫ - 88.2 

(ʊʘʙʣʠʮʘ 22). ʇʨʠ ʵʪʦʤ ʄʇʂ ʚʩʝʭ ʧʷʪʠ ʩʦʩʪʘʚʠʣʘ 16 ʤʛ/ʣ. ɺʩʝ ʰʪʘʤʤʳ ʙʳʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ 

(ʢʨʦʤʝ emm32.2 ʠ emm110.1). Emm-ʪʠʧʳ 49.8, 65.0, 122.2 ʠ 169 ʦʙʥʘʨʫʞʠʣʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ. 

14 h ʪʘʤʤʦʚ, ʦʙʣʘʜʘʚʰʠʭ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʪʥʦʩʠʣʠʩʴ ʢ ʩʝʤʠ 

emm-ʪʠʧʘʤ 44.0, 49.0, 65.0, 73.0, 74.0, 88.2, 169. ɼʣʷ ʥʠʭ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ 

ʛʝʥʦʚ ʵʨʠʪʨʦʛʝʥʥʳʭ ʪʦʢʩʠʥʦʚ (ʊʘʙʣʠʮʘ 24). 

 

 

 

 

emm169 
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ʊʘʙʣʠʮʘ 24 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʣʠʯʠʷ 

ʛʝʥʦʚ ʵʨʠʪʨʦʛʝʥʥʳʭ ʪʦʢʩʠʥʦʚ ʫ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ 

Emm-

ʪʠʧʳ 

ɻʝʥʳ ʵʨʠʪʨʦʛʝʥʥʳʭ 

ʪʦʢʩʠʥʦʚ 

ʄʇʂ, ʤʛ/ʣ 

speA speB speC ɸʟʠ ʂʣʘ ʕʨʠ ʂʣʠ ʍʣʦ ʃʝʚ ʊʝʪ 

44.0(1) - + - 1 0,25 0,125 0,125 64 1 32 

49.8(4) + + - 4 4 1 0,0625 32 1 32 

65.0(1) - + - 2 2 1 0,0625 32 2 32 

73.0(1) + + - 1 0,5 0,5 0,0625 1 1 8 

74.0(1) + + + 16 16 2 0,25 64 2 16 

88.2(5) - + - 16 16 16 16 2 1 32 

169(1) + + - 2 2 0,5 0,0625 32 1 16 

CLSI-

2013 

SR 

- Ò0,5   Ó2 Ò0,25   

Ó1 

Ò0,25   

Ó1 

Ò0,25   

Ó1 

Ò4   Ó16 Ò2   Ó8 Ò2  Ó8 

 

 

ʐʪʘʤʤ emm44.0, ʚ ʢʦʪʦʨʦʤ ʚʳʷʚʣʝʥ speB, ʙʳʣ ʫʩʪʦʡʯʠʚ ʢ ʘʟʠʪʨʦʤʠʮʠʥʫ 

(ʫʤʝʨʝʥʥʦ) ʘ ʪʘʢʞʝ ʢ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ ʠ ʪʝʪʨʘʮʠʢʣʠʥʫ (4*ʄʇʂR).  ʋ ʰʪʘʤʤʘ 

emm73.0 ʙʳʣʠ ʚʳʷʚʣʝʥʳ speA ʠ speB ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʟʠʪʨʦʤʠʮʠʥʫ, 

ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ ʠ ʪʝʪʨʘʮʠʢʣʠʥʫ. ʋ ʚʩʝʭ ʯʝʪʳʨʝʭ ʢʫʣʴʪʫʨ emm49.8 ʚʳʷʚʣʝʥʳ ʛʝʥʳ 

ʵʨʠʪʨʦʛʝʥʥʳʭ ʪʦʢʩʠʥʦʚ ɸ ʠ ɺ (speA, speB). ʇʨʠ ʵʪʦʤ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʫʜʘʚʘʣʦʩʴ 

ʧʦʜʘʚʠʪʴ ʣʠʰʴ 2-4-ʭ ʢʨʘʪʥʳʤʠ ʄʇʂ R ʤʘʢʨʦʣʠʜʦʚ, ʭʣʦʨʘʤʬʝʥʠʢʦʣʘ ʠ 

ʪʝʪʨʘʮʠʢʣʠʥʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʪʘʢʠʤʠ ʞʝ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʣ ʰʪʘʤʤ emm65.0, ʥʦ ʛʝʥ 

speA ʫ ʥʝʛʦ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʦʢʩʠʥʦʚ ʰʪʘʤʤ 

emm-ʪʠʧʘ 74.0 (ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʚ ʝʛʦ ʛʝʥʦʤʝ ʛʝʥʳ speA, speB, speC) ʙʳʣ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʥʝʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʄʇʂ ʘʟʠʪʨʦʤʠʮʠʥʘ, 

ʢʣʘʨʠʪʨʦʤʠʮʠʥʘ, ʭʣʦʨʘʤʬʝʥʠʢʦʣʘ ʠ ʪʝʪʨʘʮʠʢʣʠʥʘ ʩʦʩʪʘʚʠʣʠ 16, 16, 64 ʠ 16 ʤʛ/ʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦ ʚʩʝʭ ʧʷʪʠ ʰʪʘʤʤʘʭ emm88.2 ʦʧʨʝʜʝʣʠʣʠ ʥʘʣʠʯʠʝ ʛʝʥʘ speB. 

ʂʨʦʤʝ ʪʦʛʦ, ʄʇʂR ʘʟʠʪʨʦʤʠʮʠʥʘ, ʢʣʘʨʠʪʨʦʤʠʮʠʥʘ, ʵʨʠʪʨʦʤʠʮʠʥʘ, ʢʣʠʥʜʘʤʠʮʠʥʘ 

ʠ ʪʝʪʨʘʮʠʢʣʠʥʘ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ ʙʳʣʠ ʧʨʝʚʳʰʝʥʳ ʚ 8, 16, 16, 16 ʠ 4 ʨʘʟʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀ, ʥʘʢʦʥʝʮ ʰʪʘʤʤ emm169, ʠʤʝʷ ʚ ʩʚʦʝʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʤ 
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ʘʨʩʝʥʘʣʝ ʛʝʥʳ speɸ ʠ speB, ʦʙʥʘʨʫʞʠʣ ʨʝʟʠʩʪʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʘʟʠʪʨʦʤʠʮʠʥʘ, ʢʣʘʨʠʪʨʦʤʠʮʠʥʘ, ʭʣʦʨʘʤʬʝʥʠʢʦʣʘ ʠ ʪʝʪʨʘʮʠʢʣʠʥʘ (ʊʘʙʣʠʮʘ 23). 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʢʫʣʴʪʫʨ (45 ʠʣʠ 51,1%) ʧʨʦʷʚʠʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʪʝʪʨʘʮʠʢʣʠʥʫ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ ʰʪʘʤʤʦʚ ʉɻɸ ʠ ʧʨʝʚʳʰʘʝʪ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʨʷʜʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʤʘʢʨʦʣʠʜʘʤ (ʚ ʮʝʣʦʤ ʜʣʷ 14- ʠ 15- ʯʣʝʥʥʳʭ) ʙʳʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʢ 

ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ. ʉʨʝʜʠ ʤʘʢʨʦʣʠʜʦʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʰʪʘʤʤʦʚ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʵʨʠʪʨʦʤʠʮʠʥʫ, ʯʝʤ ʢ ʘʟʠʪʨʦʤʠʮʠʥʫ ʠ ʢʣʘʨʠʪʨʦʤʠʮʠʥʫ, ʢʦʪʦʨʳʝ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʯʘʱʝ. ʀʥʪʝʨʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʰʪʘʤʤʦʚ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ (ʛʨʫʧʧʘ ʘʤʬʝʥʠʢʦʣʦʚ) 

ʠ ʢʣʠʥʜʘʤʠʮʠʥʫ (ʛʨʫʧʧʘ ʣʠʥʢʦʟʘʤʠʜʦʚ) ʥʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ ʠʥʬʝʢʮʠʠ (ʀʉʀ ʠʣʠ ʥʝʠʚʘʟʠʚʥʘʷ ʬʦʨʤʘ) ʚʩʝ ʢʫʣʴʪʫʨʳ 

ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʧʝʥʠʮʠʣʣʠʥʘ (0,03ʤʛ/ʣ), 

ʭʦʪʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʀʉʀ ʪʨʝʙʫʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʙʠʦʪʠʢʘ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʝ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʤʳʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʘʥʥʳʡ ʬʘʢʪ ʥʝ ʩʚʷʟʘʥ ʩ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ ʢ ʧʝʥʠʮʠʣʣʠʥʫ, ʘ 

ʦʙʫʩʣʦʚʣʝʥ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʘʪʦʛʝʥʝʟʘ ʀʉʀ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʝʪ ʤʝʩʪʦ ʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ʂ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʰʪʘʤʤʳ ʩʝʤʠ emm ʛʝʥʦʪʠʧʦʚ: 44.0, 49.8, 

65.0, 73,0, 74.0, 88.2, 169.0. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ 

ʜʠʥʘʤʠʢʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʧʨʝʧʘʨʘʪʘʤ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʪʨʝʙʣʷʝʤʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʥʦ ʠ ʩ ʜʠʥʘʤʠʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʣʦʥʦʚ 

ʚʦʟʙʫʜʠʪʝʣʝʡ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʙʥʘʨʫʞʠʣʠ ʧʷʪʴ 

ʰʪʘʤʤʦʚ ʩ emm88.2. ʇʨʠ ʵʪʦʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʢʣʘʨʠʪʨʦʤʠʮʠʥʫ, ʪʝʪʨʘʮʠʢʣʠʥʫ, 

ʘʟʠʪʨʦʤʠʮʠʥʫ, ʢʣʠʥʜʘʤʠʮʠʥʫ, ʵʨʠʪʨʦʤʠʮʠʥʫ ʧʨʦʷʚʣʷʣʘʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʘʤʳʤʠ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʄʇʂ.  

ʆʙʦʙʱʠʚ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ɻʂɹ ˉ23 ʙʳʣʦ ʚʳʷʚʣʝʥʦ 132 ʩʣʫʯʘʷ (5%) ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʚ 25% ʩʣʫʯʘʷʭ ʚʳʜʝʣʷʣʩʷ ʉɻɸ. ʀʥʚʘʟʠʚʥʳʝ ʰʪʘʤʤʳ 
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ʉɻɸ ʦʙʣʘʜʘʣʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ. ɺʩʝʛʦ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 20 ʨʘʟʣʠʯʥʳʭ emm-ʪʠʧʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ ʪʠʧʳ emm28, emm66 ʠ emm88. Emm-ʪʠʧʳ: 1.47, 

64.0, 66.1 ʠ 77.0 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ ʙʦʣʴʥʳʭ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ɻʝʥ speB ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʰʪʘʤʤʳ ʉɻɸ, 

ʚʳʟʳʚʘʶʱʠʝ ʀʉʀ, ʦʢʘʟʘʣʠʩʴ ʢʨʘʡʥʝ ʛʝʪʝʨʦʛʝʥʥʳ ʧʦ ʥʘʣʠʯʠʶ ʬʘʛʦʚʳʭ ʪʦʢʩʠʥʦʚ ʠ 

ʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ. ʈʘʟʚʠʪʠʶ ʪʷʞʝʣʳʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

ʠʥʬʝʢʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʢʘʢ ʪʨʘʚʤʳ, ʘʣʢʦʛʦʣʠʟʤ, ʜʠʘʙʝʪ, 

ʭʨʦʥʠʯʝʩʢʘʷ ʚʝʥʦʟʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʥʘʨʢʦʤʘʥʠʷ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ 

ʠʥʬʝʢʮʠʠ (ʀʉʀ ʠʣʠ ʥʝʠʚʘʟʠʚʥʘʷ ʬʦʨʤʘ) ʚʩʝ ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʧʝʥʠʮʠʣʣʠʥʘ. ʇʦʣʠʨʝʟʠʩʪʝʥʪʥʳʝ ʢʫʣʴʪʫʨʳ 

ʚʩʪʨʝʯʘʣʠʩʴ ʢʘʢ ʩʨʝʜʠ ʠʥʚʘʟʠʚʥʳʭ, ʪʘʢ ʠ ʩʨʝʜʠ ʥʝʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʉɻɸ-

ʠʥʬʝʢʮʠʠ, ʧʨʠʯʝʤ ʩʨʝʜʠ ʠʥʚʘʟʠʚʥʳʭ ʚ ʪʨʠ ʨʘʟʘ ʯʘʱʝ. ʂ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʤ ʙʳʣʠ 

ʦʪʥʝʩʝʥʳ ʰʪʘʤʤʳ ʰʝʩʪʠ emm ʛʝʥʦʪʠʧʦʚ: 44.0, 49.8, 65.0, 74.0, 88.2, 169.2. ʇʨʠ 

ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʠʥʚʘʟʠʚʥʫʶ ʉɻɸ-ʠʥʬʝʢʮʠʶ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʥʘʟʥʘʯʝʥʠʝ ʪʝʪʨʘʮʠʢʣʠʥʘ ʠ ʤʘʢʨʦʣʠʜʦʚ (ʘʟʠʪʨʦʤʠʮʠʥʘ, ʢʣʘʨʠʪʨʦʤʠʮʠʥʘ, 

ʵʨʠʪʨʦʤʠʮʠʥʘ). 
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ɻʃɸɺɸ 9. ʅɸʋʏʅʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʅɸʇʈɸɺʃɽʅʀʁ 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʆɻʆ 

ʅɸɼɿʆʈɸ ɿɸ ʀʅɺɸɿʀɺʅʆʁ ʉʊʈɽʇʊʆʂʆʂʂʆɺʆʁ 

(ɻʈʋʇʇʓ ɸ) ʀʅʌɽʂʎʀɽʁ 

 

ɼʦʙʠʪʴʩʷ ʨʝʘʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʚʳʟʚʘʥʥʳʭ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, 

ʤʦʞʥʦ ʣʠʰʴ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ. 

ɺ 2004ʛ. ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʝʡ [4], ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʦʡ 

ʚʢʣʶʯʘʶʪ: 

1. ʩʣʝʞʝʥʠʝ ʟʘ ʫʨʦʚʥʝʤ ʠ ʜʠʥʘʤʠʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʠ ʣʝʪʘʣʴʥʦʩʪʠ) 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, 

ʫʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʥʚʘʟʠʚʥʳʤ ʬʦʨʤʘʤ ʠʥʬʝʢʮʠʠ; 

2. ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʪʠʧʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʛʨʫʧʧʳ ɸ, 

ʚʳʜʝʣʷʝʤʳʭ ʦʪ ʙʦʣʴʥʳʭ ʠ ʥʦʩʠʪʝʣʝʡ ʚʦʟʙʫʜʠʪʝʣʷ; 

3. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʨʠʥʠʥʛʦʚʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ ʉɻɸ, ʚʢʣʶʯʘʶʱʠʭ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʯʥʳʭ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ; 

4. ʦʮʝʥʢʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʥʘʩʝʣʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

ʠʥʬʝʢʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʣʘʥʦʚʦʛʦ ʠ ʵʢʩʪʨʝʥʥʦʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʢʦʣʣʝʢʪʠʚʘʭ; 

5. ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨ ʙʦʨʴʙʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʫ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ 

ʢʦʨʨʝʢʮʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʚʩʝ ʵʪʠ 

ʧʦʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʚʥʦʡ ʤʝʨʝ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʩʥʘʱʝʥʥʦʩʪʴʶ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʝ 
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ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʦʥʝʥʪ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʠʥʚʘʟʠʚʥʦʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʨʘʙʦʪʘ ʥʘʜ ʥʘʫʯʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʫʪʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʘʜʟʦʨʘ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ʠʥʬʝʢʮʠʝʡ. ʀʟʣʦʞʝʥʥʳʝ ʥʠʞʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʧʦʟʚʦʣʷʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʩʠʩʪʝʤʫ ʥʘʜʟʦʨʘ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʀʉʀ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʥʘʜʟʦʨʘ ʟʘ ʉɻɸ 

ʠʥʬʝʢʮʠʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʩʠʩʪʝʤʘ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

ʠʥʬʝʢʮʠʝʡ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ 3 ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ: ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï 

ʘʥʘʣʠʪʠʯʝʩʢʫʶ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ. 

 

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʘʜʟʦʨʘ 

 

ʂʣʶʯʝʚʳʤ ʨʘʟʜʝʣʦʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʷʚʣʷʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʫʯʝʪ ʠ ʨʝʛʠʩʪʨʘʮʠʶ 

ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʣʝʞʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʣʝʪʘʣʴʥʦʩʪʠ ʠ ʥʦʩʠʪʝʣʴʩʪʚʘ. ʆʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʵʪʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ï ʧʦʣʥʦʪʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ 2014 ʛʦʜʫ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʟ ʚʩʝʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʉɻɸ - ʠʥʬʝʢʮʠʠ ʙʳʣ ʚʥʝʜʨʝʥ ʫʯʝʪ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʠ (ʇʨʠʢʘʟ ʈʦʩʩʪʘʪʘ ˉ52 ʦʪ 28.01.2014ʛ. ʦ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʌ.2 çʉʚʝʜʝʥʠʷ ʦʙ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭè ʠ ʌ.5 

çʉʚʝʜʝʥʠʷ ʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʠʚʠʚʢʘʭè). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ.  

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝʪ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʷ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ ï ʠʥʬʝʢʮʠʠ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʚʳʷʚʣʷʝʤʦʩʪʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʬʝʢʮʠʠ. ʇʦʵʪʦʤʫ, 
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ʢʦʥʝʯʥʦ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʣʫʯʘʷ ʀʉʀ. ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʷ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ:  

1) ʇʦʜʪʚʝʨʞʜʝʥʥʳʡ ï ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʩʣʫʯʘʡ ʉɻɸ ʠʥʬʝʢʮʠʠ 

ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʷ ʠʟ ʩʪʝʨʠʣʴʥʦʡ ʚ ʥʦʨʤʝ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘÜ, ʩ ʥʘʣʠʯʠʝʤ 

ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʩʥʦʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ; 

2) ɺʝʨʦʷʪʥʳʡ ï ʩʣʫʯʘʡ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ, ʢʦʛʜʘ ʚʠʜ ʚʦʟʙʫʜʠʪʝʣʷ ʥʝ 

ʦʧʨʝʜʝʣʝʥ, ʥʦ ʉɻɸ ʚʳʜʝʣʝʥ ʠʟ ʥʝʩʪʝʨʠʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʨʛʘʥʠʟʤʘ ʧʘʮʠʝʥʪʘ; 

3) ʇʦʜʦʟʨʠʪʝʣʴʥʳʡ ï ʩʣʫʯʘʡ ʦʩʪʨʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʶʪʩʷ 

ʪʠʧʠʯʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ. 

Áʂ ʩʪʝʨʠʣʴʥʦʡ ʚ ʥʦʨʤʝ ʩʨʝʜʝ ʦʨʛʘʥʠʟʤʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʥʦʩʠʪʴ ʢʨʦʚʴ, 

ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ, ʧʣʝʚʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ, ʧʝʨʠʪʦʥʝʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ, 

ʧʝʨʠʢʘʨʜʠʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ, ʦʙʨʘʟʮʳ ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʪʢʘʥʠ, ʚʟʷʪʳʭ ʚʦ ʚʨʝʤʷ 

ʦʧʝʨʘʮʠʠ, ʢʦʩʪʥʫʶ ʠʣʠ ʩʫʩʪʘʚʥʫʶ ʞʠʜʢʦʩʪʴ. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʥʦʩʠʪʴ: 

1) ʉʊʐ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʜʝʥʠʝʤ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʜʦ ʫʨʦʚʥʷ 90 ʤʤ ʨʪ.ʩʪ ʠ ʤʝʥʝʝ; ʤʫʣʴʪʠʦʨʛʘʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʩ 

ʚʦʚʣʝʯʝʥʠʝʤ 2 ʠ ʙʦʣʝʝ ʦʨʛʘʥʦʚ (ʘ) ʧʦʨʘʞʝʥʠʝ ʧʦʯʝʢ - ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʝʘʪʠʥʠʥʘ ʫ ʚʟʨʦʩʣʳʭ Ó 2 ʤʛ/ʜʣ ʠʣʠ ʫ ʜʝʪʝʡ ʚ 2 ʨʘʟʘ > ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ; 

ʙ) ʢʦʘʛʫʣʦʧʘʪʠʷ - ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ Ò 100000/ʤʤį ʠʣʠ ʫʜʣʠʥʝʥʠʝ 

ʚʨʝʤʝʥʠ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʡ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ; ʚ) ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ - 

ʚ 2 ʠ > ʨʘʟʘ ɸʃɸʊ, ɸʉɸʊ, ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ; ʛ) ʦʩʪʨʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ 

ʜʠʩʪʨʝʩʩ ï ʩʠʥʜʨʦʤ; ʜ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʵʨʠʪʝʤʘʪʦʟʥʘʷ ʧʷʪʥʠʩʪʘʷ ʩʳʧʴ ʩ 

ʜʝʩʢʚʘʤʘʮʠʝʡ ʵʧʠʪʝʣʠʷ);  

2) ʅʝʢʨʦʟ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʚʢʣʶʯʘʶʱʠʡ ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʬʘʩʮʠʠʪ ʠʣʠ ʤʠʦʟʠʪ; 

3) ʄʝʥʠʥʛʠʪ; 

 

ʊʘʢ, ʚ ʦʪʜʝʣʝʥʠʷʭ ʛʥʦʡʥʦʡ ʭʠʨʫʨʛʠ ʪʘʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ 

ʩʝʧʩʠʩ, ʉʊʐ, ʩʝʧʪʠʮʝʤʠʷ, ʩʝʧʪʠʢʦʧʠʝʤʠʷ, ʙʘʢʪʝʨʠʝʤʠʷ ʩ ʥʝʫʪʦʯʥʝʥʥʦʡ 
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ʣʦʢʘʣʠʟʘʮʠʝʡ, ʮʝʣʣʶʣʠʪ, ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ (ʦʩʦʙʝʥʥʦ ʥʝʢʨʦʪʠʯʝʩʢʠʡ 

ʬʘʩʮʠʠʪ, ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʤʠʦʟʠʪ); ʜʣʷ ʜʨʫʛʠʭ ʦʪʜʝʣʝʥʠʡ ï ʧʥʝʚʤʦʥʠʷ, ʤʝʥʠʥʛʠʪ, 

ʩʝʧʩʠʩ, ʉʊʐ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʩʣʫʯʘʡ ʠʥʚʘʟʠʚʥʦʡ 

ʉɻɸ-ʠʥʬʝʢʮʠʠ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʩʪʨʝʧʪʦʢʦʢʢʘ ʛʨʫʧʧʳ ɸ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʠʟ ʩʪʝʨʠʣʴʥʳʭ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜ ʦʨʛʘʥʠʟʤʘ. 

ʉʣʫʯʘʠ ʉʊʐ, ʤʝʥʠʥʛʠʪʘ, ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʬʘʩʮʠʠʪʘ ʠʣʠ ʤʠʦʟʠʪʘ, ʢʦʛʜʘ ʚʠʜ 

ʚʦʟʙʫʜʠʪʝʣʷ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʥʦ ʩʪʨʝʧʪʦʢʦʢʢ ʛʨʫʧʧʳ ɸ ʚʳʜʝʣʝʥ ʠʟ ʥʝʩʪʝʨʠʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʚʝʨʦʷʪʥʳʝ. ʃʶʙʦʡ ʩʣʫʯʘʡ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʡ ʠʥʬʝʢʮʠʠ (ʦʩʦʙʝʥʥʦ ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʬʘʩʮʠʠʪ, 

ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʤʠʦʟʠʪ), ʩʝʧʩʠʩʘ ʠʣʠ ʉʊʐ ʜʦʣʞʥʳ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʢʘʢ 

ʧʦʜʦʟʨʠʪʝʣʴʥʳʡ ʩʣʫʯʘʡ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʤʠ ʝʜʠʥʠʮʘʤʠ ʫʯʝʪʘ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʠʣʠ ʚʝʨʦʷʪʥʳʡ ʩʣʫʯʘʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʤʝʨʪʠ ʠ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘ 

ʢʘʞʜʳʡ ʩʣʫʯʘʡ ʀʉʀ ʟʘʧʦʣʥʷʪʴ ʵʢʩʪʨʝʥʥʦʝ ʠʟʚʝʱʝʥʠʝ (ʬ. 058/ʫ), ʘ ʪʘʢʞʝ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʞʫʨʥʘʣʝ ʫʯʝʪʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʬ. 060/ʫ) ʧʦ ʤʝʩʪʫ 

ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʥʦʛʦ, ʚ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ, ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʦʙ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ. ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʚʘʟʠʚʥʳʤʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʉʭʝʤʝ.1. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ, ʟʘʥʠʤʘʶʱʠʤʩ ̫ ʯʘʩʪʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʦʡ, ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʤ 

ʚʳʷʚʣʝʥʥʦʤ ʩʣʫʯʘʝ ʟʘʙʦʣʝʚʘʥʠʡ ʀʉʀ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʮʝʥʪʨ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 

ʧʦ ʪʝʣʝʬʦʥʫ ʚ ʪʝʯʝʥʠʝ 2 ʯ ʩ ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ, ʘ ʵʢʩʪʨʝʥʥʦʝ 

ʠʟʚʝʱʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ ʥʘʧʨʘʚʣʷʪʴ ʚ ʪʝʯʝʥʠʝ 12 ʯ.  

ʆʙʷʟʘʪʝʣʴʥʦʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʀʉʀ ʩ ʮʝʣʴʶ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ɽʞʝʢʚʘʨʪʘʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ ʦ ʚʩʝʭ ʀʉʀ ʠʟ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʎɻʠʕ ʚ ʎɻʠʕ ʚ ʩʫʙʲʝʢʪʘʭ ʈʌ ʜʣʷ 
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ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʵʧʠʜʦʙʩʪʘʥʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʳ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 1). ʕʪʘ ʘʥʢʝʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ɹʨʠʢʦ 

ʅ.ʀ. ʠ ʩʦʘʚʪʦʨʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʄʋ 3.1.1885ð04 

[20]. 

ʀʥʚʘʟʠʚʥʘʷ ʉɻɸ-ʠʥʬʝʢʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ, ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʤʦʣʥʠʝʥʦʩʥʳʭ ʬʦʨʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʩʣʦʞʥʝʥʠʝʤ ʉʊʐ ʠ 

ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ʇʨʠ ʀʉʀ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʚ ʪʢʘʥʷʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʨʘʟʨʫʰʝʥʠʝʤ. ʊʘʢ, ʥʝʢʨʦʪʠʯʝʩʢʠʡ 

ʬʘʩʮʠʠʪ ʦʪʣʠʯʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʥʝʢʨʦʟʘ ʪʢʘʥʝʡ: 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʥʝʢʨʦʟʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʘʩʮʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 2,5 ʩʤ ʟʘ 1 ʯ [100]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ, ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ 

ʟʘʙʦʣʝʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʦʧʝʨʘʪʠʚʥʦ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʉɻɸ 

ʢʘʢ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ. ɹʳʩʪʨʘʷ ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ ʠʥʚʘʟʠʚʥʳʭ ʉɻɸ-

ʠʥʬʝʢʮʠʡ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʨʦʤʝ ʩʢʘʨʣʘʪʠʥʳ ʠ ʨʦʞʠ, ʯʘʩʪʦ ʟʘʪʨʫʜʥʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʚʠʜʦʚʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʚʦʟʙʫʜʠʪʝʣʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʧʨʝʩʩ-ʪʝʩʪ-ʩʠʩʪʝʤʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʨʩʝʥʘʣʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʤʝʶʪʩʷ ʪʝʩʪ ʩʠʩʪʝʤʳ 

ʪʨʝʭ ʧʦʢʦʣʝʥʠʡ: 1) ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ (ʢʦʘʛʛʣʶʪʠʥʘʮʠʷ ʠʣʠ ʣʘʪʝʢʩ-

ʘʛʛʣʶʪʠʥʘʮʠʷ), 2) ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠʣʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʘʥʘʣʠʟʘ, 3) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɼʅʂ-ʛʠʙʨʠʜʠʟʘʮʠʠ ʠ ʇʎʈ.  
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ʉʭʝʤʘ 1. ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʚʘʟʠʚʥʦʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ 

ɸ) ʠʥʬʝʢʮʠʝʡ 

 

   

  

 

 

 

 
 

 

 

 

 

 

 

  

ʋʧʨʘʚʣʝʥʠʝ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 

 

ʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ 

 ʚ ʩʫʙʲʝʢʪʘʭ ʈʌ 

ʌʝʜʝʨʘʣʴʥʳʡ 

ʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ 
ͺͦͪͣ͊ 

Ѕн 

ʄʝʜʠʮʠʥʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʶʙʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʬʠʣʠʘʣ ʎʝʥʪʨʘ ʛʠʛʠʝʥʳ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʪʜʝʣ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 

 

ʄʠʥʟʜʨʘʚ 

ʈʦʩʩʪʘʪ 

ͺͦͪͣ͊ Ѕмн 

ͺͦͪͣ͊ Ѕмп 

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ 

ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʥʘʩʝʣʝʥʷ 

ͺͦͪͣ͊ 
лруκͯ 

ͺͦͪͣ͊ 

лслκͯ 

ɼʝʧʘʨʪʘʤʝʥʪʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʦʣʥʦʤʦʯʠʷ 

ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 
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ɺ ʫʩʣʦʚʠʷʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ (98%) ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (96%) ʷʚʣʷʶʪʩʷ ʪʝʩʪ ʩʠʩʪʝʤʳ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚ 

ʛʨʫʧʧʳ ɸ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚ ʪʝʯʝʥʠʝ 15ï20 ʤʠʥʫʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʦʟʙʫʜʠʪʝʣʴ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʝʛʦ ʯʠʩʪʦʡ 

ʢʫʣʴʪʫʨʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʵʢʩʧʨʝʩʩ-

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ: 

1) Sekisui, ʉʐɸ; 2) ʅʠʞʬʘʨʤ, ʈʦʩʩʠʷ; 3) Vedalab, ʌʨʘʥʮʠʷ; 4) Binax, ʉʐɸ; 5) 

bioMerieux, ʌʨʘʥʮʠʷ; 6) Abonlaboratories, ʉʐɸ-ʂʅʈ; 7) StandartDiagnostics, 

ʂʦʨʝʷ; 8) HumanGmbH, ɻʝʨʤʘʥʠʷ; 9) Vegal, ʀʩʧʘʥʠʷ; 10) Savyon, ʀʟʨʘʠʣʴ. 

 ɺ 2013-2014ʛʛ. ʢʦʤʤʝʨʯʝʩʢʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ çʉʊʈɽʇʊɸʊɽʉʊè, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʉɻɸ ʚ ʤʘʟʢʘʭ ʠʟ ʛʣʦʪʢʠ ʧʨʠ 

ʘʥʛʠʥʝ, ʥʘʤʠ ʙʳʣʘ ʫʩʧʝʰʥʦ ʠʩʧʳʪʘʥʘ ʢʘʢ ʵʢʩʧʨʝʩʩʥʳʡ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ 

ʉɻɸ ʥʘ ʙʦʣʴʥʳʭ ʩ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, 

ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ 2013ʛ. ʧʦ ʤʘʡ 2014ʛ. (81 ʯʝʣʦʚʝʢ). 

ʀʩʩʣʝʜʫʝʤʳʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 19-ʪʠ ʜʦ 83 ʣʝʪ ʤʫʞʩʢʦʛʦ ʠ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʥʦʛʦ ʤʝʪʦʜʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʘ ʤʝʪʦʜʘ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫ 

ʰʝʩʪʠ ʧʘʮʠʝʥʪʦʚ. ʋ ʦʩʪʘʣʴʥʳʭ 75 ʧʘʮʠʝʥʪʦʚ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʙʳʣʠ ʚʳʟʚʘʥʳ ʜʨʫʛʠʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ [4]. 

ʇʨʦʩʪʦʪʘ ʤʘʥʠʧʫʣʷʮʠʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʩʧʨʝʩʩïʪʝʩʪ-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʉɻɸ ʵʪʠʦʣʦʛʠʶ ʠʥʬʝʢʮʠʠ ʜʘʞʝ ʚ ʭʦʜʝ 

ʦʧʝʨʘʮʠʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʢʦʛʜʘ ʚ ʘʥʘʤʥʝʟʝ ʙʦʣʴʥʦʛʦ ʝʩʪʴ ʩʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ, ʚʥʫʪʨʠʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚʪʦʨʠʯʥʳʡ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪ. ʆʪʩʫʪʩʪʚʠʝ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ   ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ, ʠʭ ʩʦʚʧʘʜʝʥʠʝ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, 

ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 
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ʙʳʩʪʨʦʛʦ ʚʳʷʚʣʝʥʠʷ ʉɻɸ ʜʘʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʩʪʦʣʘ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʪʝʨʘʧʠʠ ʫʞʝ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʧʨʝʙʳʚʘʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʩʪʘʮʠʦʥʘʨʝ [9]. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʙʳʚʘʥʠʷ ʝʛʦ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʦʩʦʙʦ 

ʪʷʞʝʣʳʭ ʬʦʨʤ ʀʉʀ, ʪʘʢʠʭ ʢʘʢ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʬʘʩʮʠʠʪ, ʤʠʦʟʠʪ, ʪʷʞʝʣʳʡ 

ʩʝʧʩʠʩ, ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʡ ʪʦʢʩʠʯʝʩʢʠʡ ʰʦʢ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʫʤʝʥʴʰʠʪ 

ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪ ʧʨʦʮʝʥʪ ʠʥʚʘʣʠʜʠʟʘʮʠʠ. ɺʩʝ 

ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʢʦʪʦʨʳʡ, ʧʦ 

ʜʘʥʥʳʤ Hughes G.J. ʠ ʩʦʘʚʪʦʨʦʚ, ʪʦʣʴʢʦ ʚ ɸʥʛʣʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4,94-6,34 

ʤʣʥ. ʝʚʨʦ ʚ ʛʦʜ. ʇʨʠ ʵʪʦʤ ʥʘ ʦʜʠʥ ʩʣʫʯʘʡ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʪʨʘʪʠʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1984 - 2212 ʬʫʥʪʦʚ ʩʪʝʨʣʠʥʛʦʚ ʟʘ ʩʣʫʯʘʡ [124]. 

 

2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ. 

 

ʎʝʣʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʨʝʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: ʚʳʷʚʣʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʚʦ ʚʨʝʤʝʥʠ, ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ ʠ 

ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ; ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ; 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺʤʝʩʪʝ ʩ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʚʘʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʆʕɸ), ʢʦʪʦʨʳʡ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʣʝʞʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʥʦʩʠʪʝʣʴʩʪʚʘ ʉɻɸ ʥʘ 

ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʷʭ.  

ɽʱʝ ʦʜʥʦʡ ʯʘʩʪʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʞʝʥʠʝ ʟʘ 
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ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʠʧʦʚʦʛʦ ʩʦʩʪʘʚʘ ʉɻɸ, 

ʠʟʫʯʝʥʠʝ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʩʨʝʜʩʪʚʘʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʙʦʣʝʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʛʝʥʦʤʝ, ʙʝʣʢʘʭ, ʘʜʘʧʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʉɻɸ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʜʝʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʪʦʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ 

ʩʨʝʜʩʪʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ, ʛʦʜʦʚʳʭ ʠ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʛʝʥʦʪʠʧʦʚ ʉɻɸ, ʚʳʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʥʦʚʳʭ ʢʣʦʥʦʚ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʷʚʣʝʥʠʷ ʵʧʠʜʝʤʠʯʝʩʢʠ 

ʦʧʘʩʥʳʭ ʰʪʘʤʤʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ. 

ʊʘʢ, ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʈʝʬʝʨʝʥʩ-ʮʝʥʪʨʘ 

ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʟʘ ʉɻɸ-

ʠʥʬʝʢʮʠʝʡ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʣʠ ʥʘ ʙʘʟʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʵʧʠʜʝʤʠʦʣʦʛʠʠ, ʠʣʠ ʥʘ ʙʘʟʝ ʜʨʫʛʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʪʘʢʦʛʦ ʮʝʥʪʨʘ ʜʦʣʞʥʳ ʩʪʘʪʴ:  

1. ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉɻɸ; 

2. ʦʢʘʟʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʪʠʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʉɻɸ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʚʩʧʳʰʝʢ; 

3. ʦʢʘʟʘʥʠʝ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʨʛʘʥʘʤ ʠ ʫʯʨʝʞʜʝʥʠʷʤ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʠ ʫʯʨʝʞʜʝʥʠʷʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʫʙʲʝʢʪʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

4. ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʉɻɸ-

ʠʥʬʝʢʮʠʝʡ; 
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5. ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; 

6. ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ. 

ʇʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʘʩʰʠʬʨʦʚʢʝ 

ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʄʆ ʠʣʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʚʝʜʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ. ʂʨʦʤʝ ʚʠʜʘ 

ʚʦʟʙʫʜʠʪʝʣʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʛʨʫʧʧʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʢʪʨ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʩ ʮʝʣʴʶ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʚʘʨʠʘʥʪʦʚ ʩʪʨʝʧʪʦʢʦʢʢʦʚ. ʊʘʢʞʝ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ emm-ʪʠʧʠʨʦʚʘʥʠʷ ʜʣʷ ʩʣʝʞʝʥʠʷ ʟʘ 

ʮʠʨʢʫʣʷʮʠʝʡ ʵʧʠʜʝʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚʘʨʠʘʥʪʦʚ ʩʪʨʝʧʪʦʢʦʢʢʘ ʛʨʫʧʧʳ ɸ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʧʨʝʜʩʢʘʟʘʪʴ 

ʧʦʷʚʣʝʥʠʝ ʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʠʥʬʝʢʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʬʦʨʤ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) ʠʥʬʝʢʮʠʠ 

ʩʚʷʟʘʥʦ ʩ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ ʰʪʘʤʤʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ emm-ʪʠʧʦʚ (ʨʝʚʤʘʪʠʟʤ, 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ ʠ ʜʨ.). ʊʘʢ, ʩ emm 18 ʯʘʱʝ ʜʨʫʛʠʭ ʩʚʷʟʳʚʘʶʪ ʨʘʟʚʠʪʠʝ 

ʨʝʚʤʘʪʠʯʝʩʢʦʡ ʣʠʭʦʨʘʜʢʠ, ʘ ʩ emm 12 ʠ 49 ï ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʘ. [73,193].  

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʪʨʫʢʪʫʨʝ 

ʙʝʣʢʦʚ ʉɻɸ ʄ - ʩʝʤʝʡʩʪʚʘ (Mrp, Emm, Enn) ʷʚʣʷʝʪʩʷ emm-ʙʝʣʦʢ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦ ʝʛʦ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʷʭ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʚ ʇʎʈ ʧʦ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʘʨʠʘʙʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ emm-ʛʝʥʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ.  ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʫʩʣʦʚʠʷʤ, 90 ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ (ʧ.ʥ.) emm-

ʛʝʥʘ, ʢʦʜʠʨʫʶʱʠʝ 30 ʘʤʠʥʦʢʠʩʣʦʪ, ʦʧʨʝʜʝʣʷʶʪ emm-ʛʝʥʦʪʠʧ ʉɻɸ, ʘ 
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ʧʦʩʣʝʜʫʶʱʠʝ 60 ʧ.ʥ. (20 ʘʤʠʥʦʢʠʩʣʦʪ) ï emm-ʧʦʜʪʠʧ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʪʠʧʘ ʠ 

ʧʦʜʪʠʧʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʫʪʝʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʫʞʝ ʠʟʚʝʩʪʥʳʤʠ 

(https://www.cdc.gov/streplab/protocol-emm-type.html). ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʩʭʦʜʩʪʚʘ 

ʧʝʨʚʦʛʦ ʠʟ ʫʯʘʩʪʢʦʚ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʫʞʝ ʠʟʚʝʩʪʥʳʭ emm-ʪʠʧʦʚ ʤʝʥʝʝ 

92%, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʦʜʥʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ ʟʘʤʝʥʳ ʚʦ ʚʪʦʨʦʤ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʚʦʛʦ emm-ʪʠʧʘ ʠʣʠ ʧʦʜʪʠʧʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʳʰʝʦʧʠʩʘʥʥʘʷ ʩʠʩʪʝʤʘ emm-ʪʠʧʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʠʪʴ ʟʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʜʠʥʘʤʠʢʦʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ [33]. ʋʞʝ 

ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠ ̫ ʛʨʫʧʧʦʚʦʡ ʠ ʪʠʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʪʨʝʧʪʦʢʦʢʢʘ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʤʘʪʝʨʠʘʣʘ ʜʦ ʈʝʬʝʨʝʥʩ-ʮʝʥʪʨʘ 

ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʈʝʬʝʨʝʥʩ-ʮʝʥʪʨʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʝʝ 

ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉɻɸ. ɼʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʠʟ ʧʦʣʥʦʛʦ ʛʝʥʦʤʘ ʩ ʧʦʤʦʱʴʶ 

ʧʫʣʴʩ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʚ ʵʨʠʪʨʦʛʝʥʥʳʭ ʪʦʢʩʠʥʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʇʎʈ [5,19,27], ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʛʝʥʝʪʠʯʝʩʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʘʪʦʛʝʥʦʚ ʧʦ ɼʅʂ ʫʤʝʨʝʥʥʳʭ ʬʘʛʦʚ 

(ʧʨʦʬʘʛʦʚ) ʠ ʪʨʘʥʩʜʫʮʠʨʫʝʤʳʭ (ʠʣʠ ʢʦʥʚʝʨʪʠʨʫʝʤʳʭ) ʠʤʠ ʛʝʥʦʚ [26,151], ʘ 

ʪʘʢʞʝ ʧʦ ɼʅʂ ʤʠʛʨʠʨʫʶʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʧʣʘʟʤʠʜ, ʪʨʘʥʩʧʦʟʦʥʦʚ, 

IS-ʵʣʝʤʝʥʪʦʚ, ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ) ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʥʠʤʠ ʛʝʥʦʚ. 

ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʩʣʝʞʝʥʠʝ ʟʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʩʜʝʨʞʠʚʘʥʠʶ ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ: 1) ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩ ʫʯʝʪʦʤ 

ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ 
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ʘʥʪʠʙʠʦʪʠʢʘʤ, ʠ ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʡ; 2) ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ 

ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʧʦ ʩʜʝʨʞʠʚʘʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʷ ʥʘʜʣʝʞʘʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ 

ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ; 3) ʦʙʥʦʚʣʝʥʠ ̫ ʨʫʢʦʚʦʜʩʪʚ ʧʦ 

ʵʤʧʠʨʠʯʝʩʢʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠʥʬʝʢʮʠʡ ʠ ʠʟʤʝʥʝʥʠʷ 

ʬʦʨʤʫʣʷʨʦʚ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

 

3. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʠʥʚʘʟʠʚʥʦʡ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ (ʛʨʫʧʧʳ ɸ) 

ʠʥʬʝʢʮʠʝʡ 

 

ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʫʯʨʝʞʜʝʥʠʷ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ. ʕʪʦʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ ʨʝʘʣʠʟʫʝʪ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʫʨʦʚʥʷʭ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʢʦʥʥʦʩʪʠ ʠ ʧʨʘʚʦʚʳʭ ʘʩʧʝʢʪʦʚ ʩʘʥʠʪʘʨʥʦ ï 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʮʝʥʪʨʦʚ 

ʷʚʣʷʶʪʩʷ ʵʧʠʜʝʤʠʦʣʦʛʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ. 

ʀʪʦʛʦʤ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʜʦʣʞʥʦ 

ʩʪʘʪʴ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʦʙʫʩʣʦʚʠʚʰʠʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ 

ʩʘʥʠʪʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ [5,30,35], 

ʫʪʚʝʨʞʜʝʥʥʳʤʠ ɻʣʘʚʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʘʥʠʪʘʨʥʳʤ ʚʨʘʯʦʤ ʩʪʨʘʥʳ. ʂ 

ʬʘʢʪʦʨʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʚʘʟʠʚʥʦʡ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʛʨʫʧʧʳ ɸ ʠʥʬʝʢʮʠʝʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 1) ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ 

ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚ ʦʙʱʝʡ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ, 2) ʫʨʦʚʝʥʴ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, 3) ʤʠʛʨʘʮʠʷ, ʪʫʨʠʟʤ, 4) ʠʟʤʝʥʝʥʠʝ 



134 
 

134 
 

ʪʠʧʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʉɻɸ. ɺʦʟʤʦʞʥʳʤʠ 

ʜʝʡʩʪʚʠʷʤʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʨʠʩʢʘʤʠ ʷʚʣʷʶʪʩʷ 1) 

ʧʦʚʳʰʝʥʠʝ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʦʟʨʘʩʪʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʧʨʝʩʩ-ʪʝʩʪ-ʩʠʩʪʝʤ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ 

ʥʘ ʠʥʚʘʟʠʚʥʫʶ ʩʪʨʝʧʪʦʢʦʢʢʦʚʫʶ ʠʥʬʝʢʮʠʶ, 2) ʫʚʝʣʠʯʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʨʦʚʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʞʠʟʥʠ, 3) ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʉɻɸ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʙʦʣʴʥʳʭ ʀʉʀ ʠʟ ʯʠʩʣʘ ʤʠʛʨʘʥʪʦʚ 

ʠ ʪʫʨʠʩʪʦʚ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʩʧʳʰʝʢ, 4) ʥʘʫʯʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʉɻɸ-ʠʥʬʝʢʮʠʠ. ʇʨʠʥʷʪʠʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʪʘʢʪʠʯʝʩʢʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʥʘ ʚʝʜʦʤʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩ ʮʝʣʴʶ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ.  

ʊʘʢʞʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʦ 2025ʛ. ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤʠ ʟʘʜʘʯʘʤʠ.  ʈʘʟʚʠʪʠʝ ʠ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʠʢʪʫʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ɽʛʦ 

ʚʥʝʜʨʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ ʩʢʦʨʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʩʠʩʪʝʤʳ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴʩʷ 

ʜʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʦ-

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʠ ʦ ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʩʠʩʪʝʤʫ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʯʪʦ 
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ʧʦʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʠʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʀʉʀ, ʦʮʝʥʠʪʴ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺʥʝʜʨʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʝʜʦʤʩʪʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʠ ʚʳʚʝʩʪʠ ʝʛʦ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ. 
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ɿɸʂʃʖʏɽʅʀɽ 

ʉ 2009 ʧʦ 2016ʛʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʢʦʣʦ 2,5 ʤʣʥ. ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʝʧʪʦʢʦʢʢʦʤ ʛʨʫʧʧʳ ɸ. ʉʨʝʜʠ ʥʠʭ ʚʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 510 ʪʳʩ. ʩʣʫʯʘʝʚ. ɺ ʩʨʝʜʥʝʤ, ʧʦ 

ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʝʞʝʛʦʜʥʦ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. ʉɻɸ 

ʠʥʬʝʢʮʠʝʡ ʟʘʙʦʣʝʚʘʣʦ 63,8 ʪʳʩ. ʯʝʣʦʚʝʢ. ʉʨʝʜʠ ʥʠʭ 47 ʪʳʩ.  (75%) ï ʜʝʪʠ ʜʦ 

14 ʣʝʪ, 869 (1%) ï ʧʦʜʨʦʩʪʢʠ, 11,7 ʪʳʩ. (19%) ï ʚʟʨʦʩʣʳʝ ʠ 3,5 ʪʳʩ. (5%) ï 

ʚʟʨʦʩʣʳʝ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʙʱʘʷ (ʩʫʤʤʘʨʥʘʷ) 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ (ʩʢʘʨʣʘʪʠʥʘ, ʆʈʃ ʠ ʍʈɹʉ) ʚ ʈʦʩʩʠʠ ʚ 2009-

2016ʛʛ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ (t=5,0 ʨ<0,05) ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʟʥʘʯʝʥʠʝʤ 15,0 ʩʣʫʯʘʷ ʥʘ 

100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʥʠʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ -1,5%. ɻʨʫʧʧʦʡ ʨʠʩʢʘ 

ʙʳʣʠ ʜʝʪʠ ʜʦ 14 ʣʝʪ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʠ 

207,0 ʥʘ 100 ʪʳʩ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɻɸ-

ʠʥʬʝʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 2010 ʛʦʜʘ (t=60,9; 

ʨ<0,05). ɺ ʩʨʝʜʥʝʤ ʚ ʈʦʩʩʠʠ ʉɻɸ-ʠʥʬʝʢʮʠʷ ʙʳʣʘ ʝʞʝʛʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʩʨʝʜʠ 315 ʪʳʩ. ʯʝʣʦʚʝʢ. ʉʨʝʜʠ ʥʠʭ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 50 ʪʳʩ. ʜʝʪʝʡ 

(15%), ʧʦʜʨʦʩʪʢʦʚ - 2,5 ʪʳʩ. (1%), ʚʟʨʦʩʣʳʭ - 184,9 ʪʳʩ. (57%) ʠ ʚʟʨʦʩʣʳʭ 

ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ï 89,3 ʪʳʩ. ʯʝʣʦʚʝʢ (27%). ʅʘʠʙʦʣʴʰʠʡ 

ʚʢʣʘʜ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɻɸ-ʠʥʬʝʢʮʠʠ ʧʨʠʥʘʜʣʝʞʘʣ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ.  

ʂʘʞʜʳʡ ʛʦʜ ʩʢʘʨʣʘʪʠʥʘ ʚ ʩʨʝʜʥʝʤ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ 32,6 ʪʳʩ. ʜʝʪʝʡ 3-6 

ʣʝʪ (69%), 9 ʪʳʩ. ʜʝʪʝʡ 7-14 ʣʝʪ (20%) ʠ 4,3 ʪʳʩ. ʜʝʪʝʡ 1-2 ʣʝʪ (9%), 793 

ʚʟʨʦʩʣʳʭ (2%). ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʩʢʘʨʣʘʪʠʥʳ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 2012 ʛʦʜʫ (55,8 ʪʳʩ.). ɺ 2016 ʛʦʜʫ ʩʢʘʨʣʘʪʠʥʦʡ ʧʝʨʝʙʦʣʝʣʦ 

32,8 ʪʳʩ. ʯʝʣʦʚʝʢ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2007 ʛʦʜʫ (64,7 ʪʳʩ. 

ʯʝʣʦʚʝʢ). ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʝʣʠʯʠʥ ʩ 36,5 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʜʦ 22,4 ʥʘ 100 
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ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 32,6 

ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʩʥʠʟʠʣʘʩʴ ʥʘ 38,4% 

(ʚ 1,9 ʨʘʟʘ). 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʩʪʨʦʡ ʨʝʚʤʘʪʠʯʝʩʢʦʡ 

ʣʠʭʦʨʘʜʢʦʡ ʟʘ ʧʝʨʠʦʜ 2009-2016ʛʛ. ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (t=3,8; ʨ>0,05), ʪʦʛʜʘ ʢʘʢ ʟʘ ʧʝʨʠʦʜ 1996-2007ʛʛ. 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʩʷ [6].  ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʟʘ 8 ʣʝʪ ʩʦʩʪʘʚʠʣʠ 2,0 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚ ʩʨʝʜʥʝʤ ʢʘʞʜʳʡ ʛʦʜ ʟʘʙʦʣʝʚʘʣʦ 2,8 ʪʳʩ. 

ʯʝʣʦʚʝʢ. ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʟʘʙʦʣʝʚʰʠʭ ʣʶʜʝʡ ʩʦʩʪʘʚʠʣʦ ʚʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ 

(64%). ɻʨʫʧʧʦʡ ʨʠʩʢʘ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʚ ʈʌ ʷʚʣʷʶʪʩʷ ʧʦʜʨʦʩʪʢʠ. ɺ 

ʵʪʦʡ ʛʨʫʧʧʝ ʜʦʩʪʦʚʝʨʥʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (6,2 ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ).  

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʨʝʚʤʘʪʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʩʝʨʜʮʘ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (t=3,8; ʨ>0,05), ʪʦʛʜʘ ʢʘʢ ʟʘ ʧʝʨʠʦʜ 1996-2007ʛʛ. 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 9,7 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʍʈɹʉ ʢʘʞʜʳʡ ʛʦʜ ʟʘʙʦʣʝʚʘʝʪ 

ʦʢʦʣʦ 14 ʪʳʩ. ʯʝʣʦʚʝʢ. ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʟʘʙʦʣʝʚʰʠʭ ʣʶʜʝʡ ʩʦʩʪʘʚʠʣʘ ʛʨʫʧʧʘ 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʕʪʘ ʞʝ ʛʨʫʧʧʘ ʷʚʣʷʝʪʩʷ ʠ ʛʨʫʧʧʦʡ ʨʠʩʢʘ. ʆʜʥʘʢʦ ʦʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʛʨʫʧʧʘ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪ.ʢ. 

ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

(ʉʊʇ=5,4%) ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 9,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ.  

ɺ ʈʦʩʩʠʠ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍʈɹʉ 

ʩ 2010 ʛʦʜʘ (t=28,9; ʨ>0,05). ʉʊʇ ʩʦʩʪʘʚʠʣ 2,0%. ʕʪʘ ʬʦʨʤʘ ʠʥʬʝʢʮʠʠ 

ʝʞʝʛʦʜʥʦ ʙʳʣʘ ʚ ʩʨʝʜʥʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ 264 ʪʳʩ. ʯʝʣʦʚʝʢ. ɼʦʣʷ 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 68%. ɻʨʫʧʧʘ ʨʠʩʢʘ ī ʣʠʮʘ ʩʪʘʨʰʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 32%.  
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     ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʠʪʫʘʮʠʷ ʧʦ ʨʝʚʤʘʪʠʟʤʫ (ʆʈʃ ʠ ʍʈɹʉ) 

ʥʝʩʪʘʙʠʣʴʥʘʷ. ɽʩʣʠ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʢ ʆʈʃ, ʪʘʢ ʠ ʍʈɹʉ, ʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʠʪʫʘʮʠʷ 

ʥʝʩʢʦʣʴʢʦ ʦʩʣʦʞʥʠʣʘʩʴ. ʇʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈʃ ʠ ʍʈɹʉ ʜʦʩʪʦʚʝʨʥʦ 

ʨʘʩʪʫʪ. ɻʨʫʧʧʦʡ ʨʠʩʢʘ ʧʦ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʝʚʤʘʪʠʟʤʦʤ ʚ ʪʝʯʝʥʠʝ 

ʠʟʫʯʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʛʨʫʧʧʘ ʧʦʜʨʦʩʪʢʦʚ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʦʩʝʤʴ ʣʝʪ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʨʝʚʤʘʪʠʟʤʘ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʘ 20 ʜʥʝʡ. 

ɽʞʝʛʦʜʥʦ ʦʪ ʨʝʚʤʘʪʠʟʤʘ (ʆʈʃ ʠ ʍʈɹʉ) ʫʤʠʨʘʝʪ 2,5 ʪʳʩ. ʯʝʣʦʚʝʢ. ɿʘ 

ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2016ʛʛ. ʦʬʠʮʠʘʣʴʥʦ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 20,6 ʪʳʩ. 

ʩʤʝʨʪʝʡ. C 2010ʛ. ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ (t=3,8; 

ʨ<0,05). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʩʦʩʪʘʚʠʣ 1,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 

17 ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ.  

ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʝʧʩʠʩʘ ʚ 

ʈʦʩʩʠʠ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ (ʉʊʇ ʩʦʩʪʘʚʠʣ -6,4%). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 3,3 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʏʘʩʪʦʪʘ ʩʝʧʩʠʩʘ ʩʨʝʜʠ 

ʚʟʨʦʩʣʳʭ ʙʳʣʘ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ ʜʝʪʝʡ 0-17 ʣʝʪ (4,8 ʠ 2,2 ʩʣʫʯʘʷ ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʩʥʦʚʥʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ 

ʩʣʫʯʘʝʚ ʩʝʧʩʠʩʘ ʩʦʩʪʘʚʣʷʝʪ ʚʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ (87,7%). ʃʝʪʘʣʴʥʦʩʪʴ ʦʪ 

ʩʝʧʩʠʩʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 19%. ʉʤʝʨʪʥʦʩʪʴ 

ʦʪ ʩʝʧʩʠʩʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ (t=39,1; ʨ<0,05).  ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 0,6 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʠ ʚʟʨʦʩʣʳʭ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚ 2,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 17 ʣʝʪ (1,0 ʠ 0,4 ʥʘ 100 ʪʳʩ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʉ 2014 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʇʨʠʢʘʟʘ ʈʦʩʩʪʘʪʘ ˉ52 ʦʪ 28.01.2014 

ʚ ʦʬʠʮʠʘʣʴʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ ʩʝʧʪʠʮʝʤʠʷ 

(ɸ40). ʆʙʷʟʘʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʜʣʝʞʘʪ: ʩʝʧʪʠʮʝʤʠʷ, ʚʳʟʚʘʥʥʘʷ 

ʩʪʨʝʧʪʦʢʦʢʢʦʤ ʛʨʫʧʧʳ ɸ, D, S. pneumoniae, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʝ 

ʩʝʧʪʠʮʝʤʠʠ ʠ ʥʝʫʪʦʯʥʝʥʥʳʝ (ʧʦ ʄʂɹ ï 10). ʂ ʩʦʞʘʣʝʥʠʶ, ʚʢʣʘʜ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʩʝʧʪʠʮʝʤʠʠ ʚ ʦʙʱʫʶ ʩʪʨʝʧʪʦʢʦʢʢʦʚʫʶ (ʛʨʫʧʧʳ ɸ) 



139 
 

139 
 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦ ʜʘʥʥʳʤ ʬʦʨʤʳ ˉ2 ʦʮʝʥʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ 

ʢʘʢ ʟʘ 2014-2016ʛʛ. ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚʩʝʛʦ 39 ʩʣʫʯʘʝʚ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

ʩʝʧʪʠʮʝʤʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ (23) ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 2014 

ʛʦʜʫ, ʠʟ ʥʠʭ 5 ʩʣʫʯʘʝʚ - ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 16 ʩʣʫʯʘʝʚ (ʧʦ 8 ʩʣʫʯʘʝʚ ʚ ʢʘʞʜʦʤ ʛʦʜʫ). 

ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ɻʂɹ ˉ23 ʠʥʚʘʟʠʚʥʘʷ ʠʥʬʝʢʮʠʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʊʘʢ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ 132 

ʩʣʫʯʘʷ (5%) ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʚ 25% ʩʣʫʯʘʷʭ 

ʚʳʜʝʣʷʣʩʷ ʉɻɸ. ɺʩʝʛʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 20 ʨʘʟʣʠʯʥʳʭ 

emm-ʪʠʧʦʚ ʚʦʟʙʫʜʠʪʝʣʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ 

ʪʠʧʳ emm28, emm66 ʠ emm88. Emm-ʪʠʧʳ: 1, 64, 66 ʠ 77 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ 

ʙʦʣʴʥʳʭ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ɻʝʥ speB ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʰʪʘʤʤʦʚ. ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʰʪʘʤʤʳ ʉɻɸ, ʚʳʟʳʚʘʶʱʠʝ ʀʉʀ, 

ʦʢʘʟʘʣʠʩʴ ʢʨʘʡʥʝ ʛʝʪʝʨʦʛʝʥʥʳ ʧʦ ʥʘʣʠʯʠʶ ʬʘʛʦʚʳʭ ʪʦʢʩʠʥʦʚ ʠ ʬʘʛʦʚʳʭ 

ʠʥʪʝʛʨʘʟ. ʈʘʟʚʠʪʠʶ ʪʷʞʝʣʳʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ 

ʠʥʬʝʢʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʢʘʢ ʪʨʘʚʤʳ, ʘʣʢʦʛʦʣʠʟʤ, 

ʜʠʘʙʝʪ, ʭʨʦʥʠʯʝʩʢʘʷ ʚʝʥʦʟʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʥʘʨʢʦʤʘʥʠʷ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʬʦʨʤʳ ʠʥʬʝʢʮʠʠ (ʠʥʚʘʟʠʚʥʘʷ ʠʣʠ ʥʝʠʚʘʟʠʚʥʘʷ) ʚʩʝ ʢʫʣʴʪʫʨʳ ʙʳʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʧʝʥʠʮʠʣʣʠʥʘ. 

ʇʦʣʠʨʝʟʠʩʪʝʥʪʥʳʝ ʢʫʣʴʪʫʨʳ ʚʩʪʨʝʯʘʣʠʩʴ ʢʘʢ ʩʨʝʜʠ ʠʥʚʘʟʠʚʥʳʭ, ʪʘʢ ʠ ʩʨʝʜʠ 

ʥʝʠʥʚʘʟʠʚʥʳʭ ʬʦʨʤ ʉɻɸ-ʠʥʬʝʢʮʠʠ, ʧʨʠʯʝʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʯʘʩʪʦʪʘ ʠʭ ʙʳʣʘ 

ʚ 3 ʨʘʟʘ ʚʳʰʝ. ʂ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʰʪʘʤʤʳ ʰʝʩʪʠ emm 

ʛʝʥʦʪʠʧʦʚ: 44.0, 49.8, 65.0, 74.0, 88.2, 169.2. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨ ʉɻɸ ʢ 

ʪʝʪʨʘʮʠʢʣʠʥʫ ʩʦʩʪʘʚʠʣʘ 51,1%, ʢ ʤʘʢʨʦʣʠʜʘʤ (ʘʟʠʪʨʦʤʠʮʠʥʘ, 

ʢʣʘʨʠʪʨʦʤʠʮʠʥʘ, ʵʨʠʪʨʦʤʠʮʠʥʘ) ï 16,5%. 

ʉ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʥʘʜʟʦʨʘ ʟʘ ʉɻɸ ʠʥʬʝʢʮʠʝʡ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʀʉʀ. ʊʘʢ, ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʠʪʴ ʧʨʝʜʣʦʞʝʥʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 
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ʩʣʫʯʘʷ ʀʉʀ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʛʦ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʧʨʠ 

ʀʉʀ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʤʝʨʯʝʩʢʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʵʢʩʧʨʝʩʩ-

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʉɻɸ. ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʦʟʜʘʪʴ 

ʈʝʬʝʨʝʥʩ-ʮʝʥʪʨ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʤʦʥʠʪʦʨʠʥʛʫ ʟʘ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉɻɸ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ.  

ɺ ʣʘʙʦʨʘʪʦʨʠʷʭ ʄʆ ʠʣʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʚʝʜʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʘʩʰʠʬʨʦʚʢʝ, ʛʨʫʧʧʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʠ ʩʧʝʢʪʨʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʦʜ emm-ʪʠʧʠʨʦʚʘʥʠʷ ʜʣʷ ʩʣʝʞʝʥʠʷ ʟʘ ʮʠʨʢʫʣʷʮʠʝʡ ʵʧʠʜʝʤʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʚʘʨʠʘʥʪʦʚ ʉɻɸ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʩʠʩʪʝʤʳ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʙʘʟʳ ʜʘʥʥʳʭ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʜʘʥʥʳʝ ʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʠ ʦ ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ. ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʟʚʦʣʠʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʉɻɸ ʠʥʬʝʢʮʠʝʡ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ɺʓɺʆɼʓ 

1. ɺ ʈʦʩʩʠʠ ʚ 2009-2016ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ, ʆʈʃ ʠ ʍʈɹʉ (ʉʊʇ=-

8,4%). ɺ ʩʨʝʜʥʝʤ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 63 ʪʳʩ. ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ (44,2 

ʥʘ 100 ʪʳʩ. ʥʘʩ.), ʠʟ ʢʦʪʦʨʳʭ 47 ʪʳʩ. ʩʣʫʯʘʝʚ (75%) ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʝʪʝʡ ʜʦ 14 

ʣʝʪ (207,0 ʥʘ 100 ʪʳʩ. ʜʝʪʝʡ). ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɻɸ-

ʠʥʬʝʢʮʠʠ (ʩʢʘʨʣʘʪʠʥʘ, ʆʈʃ ʠ ʍʈɹʉ) ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦʡ 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʥʠʞʝʥʠʶ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɻɸ-

ʠʥʬʝʢʮʠʠ ʧʨʠʥʘʜʣʝʞʘʣ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ 

(56,6%). 

2. ʆʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʢʘʨʣʘʪʠʥʦʡ (ʩ 36,5 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ ʚ 2009ʛ. ʜʦ 22,4 ʥʘ 100 ʪʳʩ. ʥʘʩʝʜʝʥʠʷ ʚ 2016ʛ.) ʩ ʉʊʇ -11,9%. 

ɽʞʝʛʦʜʥʦ ʚ ʩʨʝʜʥʝʤ ʟʘʙʦʣʝʚʘʝʪ 47 ʪʳʩ. ʯʝʣʦʚʝʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 36,9 ʪʳʩ.  - 

ʜʝʪʠ ʜʦ 14 ʣʝʪ (97%). ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʵʪʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʠ 202,9 ʥʘ 100 ʪʳʩ. ʜʝʪʝʡ (ʉʊʇ = - 15,1%). ʆʙʱʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʢʘʨʣʘʪʠʥʦʡ ʟʘ 8 ʣʝʪ ʩʥʠʟʠʣʘʩʴ ʥʘ 38,4%. 

3. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʆʈʃ ʠ ʍʈɹʉ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʤʝʣʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ: ʦʪʤʝʯʝʥ ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. ɺ ʩʨʝʜʥʝʤ 

ʢʘʞʜʳʡ ʛʦʜ ʆʈʃ ʟʘʙʦʣʝʚʘʣʦ 2,8 ʪʳʩ. ʯʝʣʦʚʝʢ, ʘ ʍʈɹʉ ï 14 ʪʳʩ. ʯʝʣʦʚʝʢ. 

ʆʩʥʦʚʥʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʚʤʘʪʠʟʤʘ (ʆʈʃ ʠ ʍʈɹʉ) 

ʧʨʠʥʘʜʣʝʞʘʣ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ (71%) ʠ ʚʟʨʦʩʣʳʤ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (32%). ʇʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʆʈʃ, ʠ ʍʈɹʉ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʩʥʠʟʠʣʠʩʴ ʜʦ 1,9 ʠ 166,9 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʥʘ 73,7% ʠ 7,6% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʦʪ ʨʝʚʤʘʪʠʟʤʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ. ɺ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʫʤʠʨʘʣʦ 2,5 ʪʳʩ. ʯʝʣʦʚʝʢ (1,8 

ʩʣ. ʥʘ 100 ʪʳʩ. ʥʘʩ.).  
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4. ʇʦʢʘʟʘʥʦ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʠ ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚʳʟʚʘʥʥʳʭ ʨʝʚʤʘʪʠʟʤʦʤ (ʆʈʃ+ʍʈɹʉ). ɺ 

ʩʨʝʜʥʝʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 14,9 ʪʳʩ. ʩʣʫʯʘʝʚ ʠ 

291,5 ʪʳʩ. ʜʥʝʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ (1,7 ʩʣ. ʠ 34 ʧʨʦʧʫʱʝʥʥʳʭ ʨʘʙʦʯʠʭ ʜʥʷ 

ʥʘ 10 ʪʳʩ. ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ). ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʙʦʣʝʟʥʠ 

ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 19 ʜʥʝʡ. 

5.  ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩʝʧʩʠʩʘ ʩʦʩʪʘʚʠʣ 3,3 ʩʣʫʯʘʷ ʥʘ 

100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ (ʉʊʇ= -6,4%). ʉʨʝʜʠ ʚʟʨʦʩʣʳʭ 

ʩʝʧʩʠʩ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ 2 ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʩʨʝʜʠ ʜʝʪʝʡ 0-17 ʣʝʪ (4,8 ʠ 2,2 

ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (t=22,1; p<0,05)). ʃʝʪʘʣʴʥʦʩʪʴ ʦʪ 

ʩʝʧʩʠʩʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 19%. ʉʤʝʨʪʥʦʩʪʴ 

ʦʪ ʩʝʧʩʠʩʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʫʨʦʚʥʝ 0,6 ʥʘ 

100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʠ ʚʟʨʦʩʣʳʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚ 2,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ 

ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 17 ʣʝʪ (1,0 ʠ 0,4 ʥʘ 100 ʪʳʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (t=11,6; p<0,05). 

6. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʚʘʟʠʚʥʘʷ ʠʥʬʝʢʮʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚʩʪʨʝʯʘʣʘʩʴ ʚ 5% 

ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʜʝʣʝʥʠʠ ʛʥʦʡʥʦʡ ʭʠʨʫʨʛʠʠ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ.  ɺ 25% ʩʣʫʯʘʝʚ ʦʪ ʙʦʣʴʥʳʭ ʚʳʜʝʣʷʣʩʷ ʪʦʣʴʢʦ 

ʩʪʨʝʧʪʦʢʦʢʢ ʛʨʫʧʧʳ ɸ, ʚ 9,8% ʦʪʤʝʯʝʥʘ ʤʠʢʩʪ-ʠʥʬʝʢʮʠʷ (ʩʪʨʝʧʪʦʢʦʢʢ ʛʨʫʧʧʳ 

ɸ ʠ ʜʨʫʛʦʡ ʚʦʟʙʫʜʠʪʝʣʴ).  

7. ʉʨʝʜʠ ʢʫʣʴʪʫʨ ʉɻɸ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʚʘʟʠʚʥʦʡ ʠʥʬʝʢʮʠʝʡ 

ʚʳʷʚʣʝʥʦ 20 ʨʘʟʣʠʯʥʳʭ emm-ʪʠʧʦʚ ʚʦʟʙʫʜʠʪʝʣʷ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ ʪʠʧʳ emm28, emm66 ʠ emm88. ɻʝʥ speB 

ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʉɻɸ. ɺʳʜʝʣʝʥʥʳʝ ʦʪ ʙʦʣʴʥʳʭ 

ʩ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʢʫʣʴʪʫʨʳ ʩʪʨʝʧʪʦʢʦʢʢʘ ʛʨʫʧʧʳ ɸ ʙʳʣʠ 

ʛʝʪʝʨʦʛʝʥʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦ emm-ʪʠʧʘʤ, ʥʦ ʠ ʧʦ ʥʘʣʠʯʠʶ ʬʘʛʦʚʳʭ ʪʦʢʩʠʥʦʚ ʠ 

ʬʘʛʦʚʳʭ ʠʥʪʝʛʨʘʟ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʛʝʥ speC ʚ ʜʚʘ ʨʘʟʘ ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʩʷ 

ʩʨʝʜʠ ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʠʥʚʘʟʠʚʥʦʡ, ʯʝʤ ʥʝʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-

ʠʥʬʝʢʮʠʠ (ʆʈ=2,06 (ɼʀ: 1,2-3,5; ʨ<0,05). 
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8. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʢʫʣʴʪʫʨʳ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʧʝʥʠʮʠʣʣʠʥʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 14 ʰʪʘʤʤʦʚ (15,9%) ʦʙʣʘʜʘʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʪʨʝʤ ʠ ʙʦʣʝʝ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ emm 

ʛʝʥʦʪʠʧʘʤʠ: 44.0, 49.8, 65.0, 74.0, 88.2, 169.2. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʢʫʣʴʪʫʨ ʉɻɸ 

(51,1%) ʩ ʠʥʬʝʢʮʠʝʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ, 15,9% 

- ʢ ʤʘʢʨʦʣʠʜʘʤ (ʘʟʠʪʨʦʤʠʮʠʥʫ, ʢʣʘʨʠʪʨʦʤʠʮʠʥʫ, ʵʨʠʪʨʦʤʠʮʠʥʫ).  

9. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʠʥʚʘʟʠʚʥʦʡ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ: ʚʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʷ ʀʉʀ, 

ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʧʨʝʩʩ-ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʉɻɸ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

emm-ʪʠʧʠʨʦʚʘʥʠʷ ʉɻɸ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʨʢʝʨʦʚ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚʦʟʙʫʜʠʪʝʣʷ. 
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 ʇʈɸʂʊʀʏɽʉʂʀɽ ʈɽʂʆʄɽʅɼɸʎʀʀ 

ʉ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʉɻɸ ï ʠʥʬʝʢʮʠʝʡ ʚ ʈʦʩʩʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʧʨʘʚʠʪʴ ʫʩʠʣʠʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ   ͙͔ͫͫͭͣ· 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʠʥʬʝʢʮʠʝʡ, ʦʩʦʙʝʥʥʦ ʝʝ ʠʥʚʘʟʠʚʥʳʤʠ 

ʬʦʨʤʘʤʠ ʧʫʪʝʤ: 

V ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʷ ʀʉʀ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ; 

V ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʉɻɸ ʚ ʮʝʣʷʭ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʀʉʀ ʠ ʥʘʟʥʘʯʝʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ; 

V ʩʦʟʜʘʥʠʷ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʈʝʬʝʨʝʥʩ-ʮʝʥʪʨʘ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʟʘ ʉɻɸ-ʠʥʬʝʢʮʠʝʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

V ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʘ emm-ʪʠʧʠʨʦʚʘʥʠʷ ʉɻɸ ʜʣʷ ʩʣʝʞʝʥʠʷ ʟʘ ʮʠʨʢʫʣʷʮʠʝʡ 

ʵʧʠʜʝʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚʘʨʠʘʥʪʦʚ ʚʦʟʙʫʜʠʪʝʣʷ; 

V ʚʥʝʜʨʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʙʘʟ ʜʘʥʥʳʭ 

ʦʙ ʫʨʦʚʥʷʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ.  

 

ɺʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

- ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʀʉʀ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʠ ʚʳʙʦʨʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʀʉʀ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ,  

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʫʛʣʫʙʣʝʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʪʘʤʤʦʚ ʉɻɸ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 
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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ 

ɺʅ             - ʚʨʝʤʝʥʥʘʷ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ 

ɺʆɿ           - ɺʩʝʤʠʨʥʘʷ ʆʨʛʘʥʠʟʘʮʠʷ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ɺʉʊɺ        - ʚʟʨʦʩʣʳʝ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ɻʂɻʉ        - ʛʣʘʚʥʳʡ ʢʦʤʧʣʝʢʩ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʀʉʀ          - ʠʥʚʘʟʠʚʥʘʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ ʠʥʬʝʢʮʠʷ 

ʄɻʇ         -ʤʝʭʘʥʠʟʤʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ 

ʄʇʂ         - ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʜʘʚʣʷʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʅɸɼʘʟʘ     - ʅɸɼ+-ʛʣʠʢʦʛʠʜʨʦʣʘʟʘ 

ʅʀ            - ʥʝʢʨʦʪʠʟʠʨʫʶʱʘʷ ʠʥʬʝʢʮʠʷ 

ʅʌ            - ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʬʘʩʮʠʠʪ 

ʆɻʅ          - ʦʩʪʨʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ 

ʆʂʈ          - ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ 

ʆʈʃ           - ʦʩʪʨʘʷ ʨʝʚʤʘʪʠʯʝʩʢʘʷ ʣʠʭʦʨʘʜʢʘ 

ʇʎʈ          - ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

ʉɻɸ          - ʩʪʨʝʧʪʦʢʦʢʢ ʛʨʫʧʧʳ ɸ 
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