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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ʊɸ ʉʂʆʈʆʏɽʅʔ 

 

AGEs ï ʢʽʥʮʝʚʽ ʧʨʦʜʫʢʪʠ ʧʦʩʠʣʝʥʦʛʦ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ 

Akt ï ʧʨʦʪʝʾʥʢʽʥʘʟʘ ɺ 

eNOS ï ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʩʠʥʪʘʟʘ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ 

IR ï ʽʥʩʫʣʽʥʦʚʠʡ ʨʝʮʝʧʪʦʨ 

IRS ï ʩʫʙʩʪʨʘʪ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ 

NK-əB ï ʷʜʝʨʥʠʡ ʬʘʢʪʦʨ ʢʘʧʘ ɹ 

NO ï ʦʢʩʠʜ ʥʽʪʨʦʛʝʥʫ 

NOx ï ʩʪʘʙʽʣʴʥʽ ʤʝʪʘʙʦʣʽʪʠ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ 

TGF ï ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

V3 ï ʰʚʠʜʢʽʩʪʴ ʜʠʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʫ ʤʝʪʘʙʦʣʽʯʥʦʤʫ ʩʪʘʥʽ 3 ʟʘ ʏʘʥʩʦʤ 

V3/V4 ï ʜʠʭʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ 

V4 ï ʰʚʠʜʢʽʩʪʴ ʜʠʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʫ ʤʝʪʘʙʦʣʽʯʥʦʤʫ ʩʪʘʥʽ 4 ʟʘ ʏʘʥʩʦʤ 

ɸʣɸʊ ï ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ 

ɸʊʌ ï ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ 

ɸʌʂ ï ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ 

ɺɻ ï ʚʽʜʥʦʚʣʝʥʠʡ ʛʣʫʪʘʪʽʦʥ 

ɺɾɼ ï ʚʠʩʦʢʦʞʠʨʦʚʘ ʜʽʻʪʘ 

ɺʌɼ ï ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʘ ʜʽʻʪʘ 

ɺʏʊʊɻ ī ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʡ ʪʝʩʪ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʛʣʶʢʦʟʠ 

ɺʏʊʊɯ ī ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʡ ʪʝʩʪ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ 

ɻ6ʌʘʟʘ ï ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘʟʘ 

ɻ6ʌ-ɼɻ ï ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ 

ɻʇʆ ï ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ 

ɼʂ ï ʜʽʻʥʦʚʽ ʢʦʥôʶʛʘʪʠ 

ɼʅ ï ʜʽʘʙʝʪʠʯʥʘ ʥʝʬʨʦʧʘʪʽʷ 

ɽʂɻ ï ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʘ 

ɽʊʃ ï ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʠʡ ʣʘʥʮʶʛ 

ɯʃ ï ʽʥʪʝʨʣʝʡʢʽʥ 
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ɯʈ ï ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʂɸʊ ï ʢʘʪʘʣʘʟʘ 

ʃʇɺʑ ī ʣʽʧʦʧʨʦʪʝʾʥʠ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ 

ʃʇʅʑ ī ʣʽʧʦʧʨʦʪʝʾʥʠ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 

ʄɼɸ ï ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ 

ʄʉ ï ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ 

ʅɸɼ+ ï ʥʽʢʦʪʠʥʘʤʽʜʜʠʥʫʢʣʝʦʪʠʜ ʦʢʠʩʥʝʥʠʡ 

ʅɸɼʅ ï ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ ʚʽʜʥʦʚʣʝʥʠʡ 

ʅɸɼʌʅ ï ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜʬʦʩʬʘʪ ʚʽʜʥʦʚʣʝʥʠʡ 

ʅɽɾʂ ï ʥʝʝʪʝʨʠʬʽʢʦʚʘʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʆ2
Å- ï ʩʫʧʝʨʦʢʩʠʜʘʥʽʦʥ 

ʇʂ ï ʧʨʦʪʝʾʥʢʽʥʘʟʘ 

ʇʆʃ ï ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ 

ʇʇʂ ī ʧʣʦʱʘ ʧʽʜ ʛʣʽʢʝʤʽʯʥʦʶ ʢʨʠʚʦʶ 

ʉʆɼ ï ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ 

ʉʉɿ ï ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʂʊʇ ï ʢʦʤʙʽʥʦʚʘʥʠʡ ʪʘʫʨʠʥ-ʚʤʽʩʥʠʡ ʧʨʝʧʘʨʘʪ 

ʊɻ ï ʪʨʠʛʣʽʮʝʨʠʜʠ 

ʌɸ ï ʬʨʫʢʪʦʟʘʤʽʥ 

ʌɸɼʅ2 ï ʬʣʘʚʽʥʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ ʚʽʜʥʦʚʣʝʥʠʡ 

ʌʅʇ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ 

ʍʉ ï ʭʦʣʝʩʪʝʨʠʥ 

ʎɼ ï ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʘʥʜʝʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ (ʄʉ) ʪʘ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ (ʎɼ) 2-ʛʦ ʪʠʧʫ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʧʨʠʟʚʽʚ ʜʦ ʜʨʘʤʘʪʠʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʩʤʝʨʪʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (CCɿ) [1, 2, 3]. ʄʉ ʷʚʣʷʻ 

ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʛʦʨʤʦʥʘʣʴʥʠʭ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ 

ʨʠʟʠʢ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚʜʚʽʯʽ, ʘ ʨʦʟʚʠʪʦʢ ʎɼ 2-ʛʦ ʪʠʧʫ ï ʚ ʧôʷʪʴ 

ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʩʦʙʘʤʠ ʙʝʟ ʦʟʥʘʢ ʜʘʥʦʛʦ ʩʠʥʜʨʦʤʫ [4]. ɺ ʋʢʨʘʾʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʷ ʪʘ ʩʫʜʠʥ ʩʧʨʠʯʠʥʷʶʪʴ ʧʨʠʙʣʠʟʥʦ 67 % ʩʤʝʨʪʝʣʴʥʠʭ 

ʚʠʧʘʜʢʽʚ ʱʦʨʦʢʫ, ʱʦ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ɭʚʨʦʧʽ [5]. 

ɻʦʣʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʄʉ ʻ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ (ɯʈ), 

ʜʠʩʛʣʽʢʝʤʽʷ, ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ, ʘʙʜʦʤʽʥʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, ʘʪʝʨʦʛʝʥʥʘ 

ʜʠʩʣʽʧʽʜʝʤʽʷ, ʛʽʧʝʨʪʝʥʟʽʷ. ɼʦ ʟʘʟʥʘʯʝʥʦʛʦ ʧʝʨʝʣʽʢʫ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʙʫʣʦ ʜʦʜʘʥʦ ʤʽʢʨʦʘʣʴʙʫʤʽʥʫʨʽʶ, ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ, 

ʧʨʦʪʨʦʤʙʽʯʥʠʡ ʪʘ ʧʨʦʟʘʧʘʣʴʥʠʡ ʩʪʘʥ [6, 7].  

ʎɼ 2-ʛʦ ʪʠʧʫ ʷʚʣʷʻ ʩʦʙʦʶ ʢʽʥʮʝʚʫ ʩʪʘʜʽʶ ʪʨʠʚʘʣʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʤʽʥ, 

ʽʥʜʫʢʦʚʘʥʠʭ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʷʢʘ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʧʝʨʝʨʦʩʪʘʻ ʚ 

ʘʙʩʦʣʶʪʥʦʫ ʽʥʩʫʣʽʥʦʚʫ ʟʘʣʝʞʥʽʩʪʴ [8]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʄʉ ʫ ʭʚʦʨʠʭ ʥʘ ʎɼ 2-ʛʦ ʪʠʧʫ ʻ 

ʥʝʟʘʣʝʞʥʠʤ ʯʠʥʥʠʢʦʤ ʨʠʟʠʢʫ ʚʩʽʭ ʜʽʘʙʝʪʠʯʥʠʭ ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʪʦʜʽ ʷʢ 

ʟʘ ʫʤʦʚ ʎɼ 1-ʛʦ ʪʠʧʫ ʩʪʽʡʢʘ ʢʦʨʝʣʷʮʽʷ ʚʽʜʤʽʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʜʽʙʝʪʠʯʥʦʶ 

ʥʝʬʨʦʧʘʪʽʻʶ (ɼʅ) ʪʘ ʥʝʡʨʦʧʘʪʽʻʶ [9]. ʋ ʩʚʦʶ ʯʝʨʛʫ, ɼʅ, ʷʢʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʤʽʢʨʦʘʣʴʙʫʤʽʥʫʨʽʻʶ, ʧʽʜʚʠʱʝʥʥʷʤ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, 

ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʦʤ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʥʠʨʢʘʭ, ʪʘʢʦʞ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʭʚʦʨʠʭ 

ʚʥʘʩʣʽʜʦʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ [6, 10]. 

ʆʩʢʽʣʴʢʠ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʚʠʪʦʢ ʎɼ 2-ʛʦ 

ʪʠʧʫ ʪʘ ʡʦʛʦ ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʚʠʥʠʢʘʶʪʴ ʟʘʜʦʚʛʦ ʜʦ ʢʣʽʥʽʯʥʦʾ 

ʤʘʥʽʬʝʩʪʘʮʽʾ ʎɼ, ʾʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ ʢʦʨʝʢʮʽʶ ʥʝʦʙʭʽʜʥʦ ʨʦʟʧʦʯʠʥʘʪʠ ʚʞʝ ʥʘ 
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ʩʪʘʜʽʾ ʧʨʝʜʽʘʙʝʪʫ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʧʦʨʫʰʝʥʦʶ 

ʪʦʣʝʨʘʥʪʥʽʩʪʶ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʽ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʥʘʷʚʥʽʩʪʶ ʽʥʰʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ [11].  

ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ɯʈ (ʪʘ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ 

ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʦʛʦ ʨʠʟʠʢʫ) ʥʘ ʩʴʦʛʦʜʥʽ, ʦʢʨʽʤ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ 

ʤʘʣʦʨʫʭʦʤʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʚʠʩʦʢʦʚʫʛʣʝʚʦʜʥʫ, 

ʚʠʩʦʢʦʞʠʨʦʚʫ ʜʽʻʪʫ (ɺɾɼ) ʪʘ ʛʦʨʤʦʥʘʣʴʥʠʡ ʜʠʟʙʘʣʘʥʩ, ʟʦʢʨʝʤʘ, ʜʝʬʽʮʠʪ 

ʝʩʪʨʦʛʝʥʽʚ ʟʘ ʫʤʦʚ ʤʝʥʦʧʘʫʟʠ [12], ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʪʝʨʤʽʥʫ ï çʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʠʡ ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤè [13, 14].  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʚʠʩʪʫʧʘʻ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʷʢʠʡ ʧʦʻʜʥʫʻ ɯʈ ʽʟ ʜʠʩʬʫʥʢʮʽʻʶ ʧʘʥʢʨʝʘʪʠʯʥʠʭ 

ɓ-ʢʣʽʪʠʥ ʪʘ ʝʥʜʦʪʝʣʽʶ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʎɼ ʽ ʡʦʛʦ ʤʽʢʨʦ- ʪʘ 

ʤʘʢʨʦʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [15, 16]. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʢʦʤʧʣʝʢʩʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʩʪʨʫʢʪʫʨʥʦ ʧʦʜʽʙʥʠʭ 

ʤʝʪʘʙʦʣʽʪʘʤ ʦʨʛʘʥʽʟʤʫ, ʽ ʤʘʶʪʴ ʙʽʣʴʰ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʩʠʥʪʝʪʠʯʥʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʨʦʜʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʪʘʫʨʠʥʫ, ʷʢʘ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʫʥʽʢʘʣʴʥʽʡ 

ʭʽʤʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ, ʟʘʣʫʯʝʥʘ ʜʦ ʪʘʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʢʣʽʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʷʢ ʦʩʤʦʪʠʯʥʘ ʨʝʛʫʣʷʮʽʷ, ʽʦʥʥʠʡ ʛʦʤʝʦʩʪʘʟ, ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʽʡʥʘ ʨʝʛʫʣʷʮʽʷ 

ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʽ ʤʦʜʫʣʷʮʽʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʩʠʛʥʘʣʽʥʛʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʘʫʨʠʥ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʙʽʦʣʦʛʽʯʥʠʭ 

ʬʫʥʢʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʢʦʥ'ʶʛʘʮʽʶ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʩʪʘʙʽʣʽʟʘʮʽʶ 

ʬʦʪʦʨʝʮʝʧʪʦʨʥʠʭ ʢʣʽʪʠʥ ʩʽʪʢʽʚʢʠ, ʤʘʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʧʨʦʪʠʟʘʧʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʦʷʚʣʷʻ ʘʥʪʠʘʨʠʪʤʽʯʥʫ, ʽʦʥʦʪʨʦʧʥʫ ʪʘ ʭʨʦʥʦʪʨʦʧʥʫ ʜʽʾ, ʻ 

ʥʝʡʨʦʤʦʜʫʣʷʪʦʨʦʤ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ [17, 18, 19]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʘʢʦʞ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ, 

ʘʥʪʠʛʽʧʝʨʛʣʽʢʝʤʽʯʥʠʭ, ʛʽʧʦʣʽʧʽʜʝʤʽʯʥʠʭ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ 
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ʪʘʢʠʭ ʨʦʩʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʷʢ ʝʢʩʪʨʘʢʪʠ ʛʣʦʜʫ ʪʘ ʢʨʦʧʠʚʠ ʩʦʙʘʯʦʾ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʎɼ.  

ɺ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʢʦʤʙʽʥʦʚʘʥʠʡ ʪʘʫʨʠʥ-ʚʤʽʩʥʠʡ ʧʨʝʧʘʨʘʪ (ʂʊʇ), 

ʷʢʠʡ, ʦʢʨʽʤ ʪʘʫʨʠʥʫ, ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʝʢʩʪʨʘʢʪ ʧʣʦʜʽʚ ʛʣʦʜʫ ʪʘ ʢʨʦʧʠʚʠ ʩʦʙʘʯʦʾ. 

ʇʨʝʧʘʨʘʪ ʧʨʦʷʚʣʷʻ ʢʘʨʜʽʦʪʦʥʽʯʥʫ ʜʽʶ, ʘʥʪʠʘʥʛʽʥʘʣʴʥʠʡ, ʘʥʪʠʘʨʽʪʤʽʯʥʠʡ, 

ʘʥʪʠʘʛʨʝʛʘʥʪʥʠʡ ʪʘ ʩʝʜʘʪʠʚʥʠʡ ʝʬʝʢʪ, ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ 

ʥʝʡʨʦʮʠʨʢʫʣʷʪʦʨʥʽʡ ʜʠʩʪʦʥʽʾ, ʭʨʦʥʽʯʥʽʡ ʽʰʝʤʽʯʥʽʡ ʭʚʦʨʦʙʽ ʩʝʨʮʷ ʪʘ 

ʧʦʩʪʨʘʜʽʘʮʽʡʥʦʤʫ ʩʠʥʜʨʦʤʽ. [20, 21,]. ʆʩʢʽʣʴʢʠ, ʟʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʠʤʠ [22], ʢʦʞʥʠʡ ʢʦʤʧʦʥʝʥʪ ʂʊʇ ʚ ʨʽʟʥʽʡ ʤʽʨʽ ʚʧʣʠʚʘʻ ʥʘ ʦʩʥʦʚʥʽ 

ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʣʘʥʢʠ ʄʉ ʪʘ ʎɼ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʾʭ ʧʦʻʜʥʘʥʥʷ ʧʨʠʟʚʝʜʝ 

ʜʦ ʩʠʥʝʨʛʽʟʤʫ ʘʥʪʠʜʽʘʙʝʪʠʯʥʦʾ ʜʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʻ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʜʣʷ ʢʦʨʝʢʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʚʠʪʦʢ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, 

ʧʝʨʝʜʯʘʩʥʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʪʘ ʜʽʘʙʝʪʠʯʥʠʭ ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ɼʋ çɯʥʩʪʠʪʫʪ 

ʧʨʦʙʣʝʤ ʝʥʜʦʢʨʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʽʤ. ɺ. ʗ. ɼʘʥʠʣʝʚʩʴʢʦʛʦ ʅɸʄʅ ʋʢʨʘʾʥʠè ʽ ʻ 

ʬʨʘʛʤʝʥʪʦʤ ʥʘʫʢʦʚʦʾ ʪʝʤʠ ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɸʄʅ 03.07 

çɺʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʷʚʫ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʡʦʛʦ ʢʦʨʝʢʮʽʾ ʟʘ ʫʤʦʚ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ) (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0107 U 000425) (2008 ʨ.) ʪʘ 

ʛʦʩʧʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʝʤ çɼʦʢʣʽʥʽʯʥʝ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʪʘʙʣʝʪʦʢ çʂʨʘʪʘʣè ʥʘ 

ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʟʘ ʫʤʦʚ ʧʨʝ- ʪʘ ʜʽʘʙʝʪʫ ʫ 

ʱʫʨʽʚè (2008 ʨ.), çɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʪʘʙʣʝʪʦʢ çʂʨʘʪʘʣè ʥʘ ʙʽʦʝʥʝʨʛʝʪʠʯʥʽ 

ʧʨʦʮʝʩʠ ʪʘ ʦʢʩʠʜʘʥʪʥʠʡ ʩʪʘʪʫʩ ʤʽʪʦʭʦʥʜʨʽʡ ʩʝʨʮʷ ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤè (2010 ʨ.). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ī ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʜʣʷ 

ʢʦʨʝʢʮʽʾ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʦʛʦ ʨʠʟʠʢʫ ʟʘ ʫʤʦʚ 
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ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʠʟʢʫ 

ʟʘʚʜʘʥʴ: 

1. ʆʮʽʥʠʪʠ ʚʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʚʫʛʣʝʚʦʜʥʠʡ ʪʘ ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ, ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʪʘ ʥʽʪʨʦʟʠʚʥʦʛʦ 

ʩʪʨʝʩʫ, ʩʪʘʥ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ. 

2. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-

ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʽʥʜʫʢʦʚʘʥʽ ʚʠʩʦʢʦʞʠʨʦʚʦʶ 

ʜʽʻʪʦʶ ʫ ʱʫʨʽʚ-ʩʘʤʠʮʴ ʽʟ ʩʠʥʜʨʦʤʦʤ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʘ ʪʣʽ 

ʛʽʧʦʝʩʪʨʦʛʝʥʽʾ. 

3. ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʷʚʠ ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ. 

4. ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʢʘʨʜʽʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟʘ ʫʤʦʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʨʦ/ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʩʝʨʮʷ ʱʫʨʽʚ. 

5. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤ ʨʽʟʥʦʛʦ ˇʝʥʝʟʫ. 

6. ʆʮʽʥʠʪʠ ʚʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʨʦʟʚʠʪʦʢ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ ʫ ʱʫʨʽʚ ʽʟ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ (ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʣʽʢʝʤʽʾ ʪʘ ʛʣʶʢʦʟʫʨʽʾ, ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʣʽʧʽʜʽʚ ʫ ʥʠʨʢʘʭ, ʪʦʚʱʠʥʦʶ ʙʘʟʘʣʴʥʦʾ ʛʣʦʤʝʨʫʣʷʨʥʦʾ ʤʝʤʙʨʘʥʠ, ʢʣʽʨʝʥʩʦʤ 

ʢʨʝʘʪʠʥʽʥʫ, ʨʽʚʥʝʤ ʩʪʘʙʽʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʚ ʩʝʯʽ ʪʘ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ). 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʷʚʠ ʩʠʥʜʨʦʤʫ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ ʪʘ ʾʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ 

ʢʦʨʝʢʮʽʷ. 
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ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʘʙʦʣʽʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʫ 

ʪʚʘʨʠʥ ʽʟ ʩʠʥʜʨʦʤʦʤ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ, ʤʦʨʬʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʥʠʨʦʢ ʟʘ ʫʤʦʚ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ,  ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ.. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʽʦʭʽʤʽʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ, ʛʽʩʪʦʣʦʛʽʯʥʽ, ʙʽʦʬʽʟʠʯʥʽ, 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦ 

ʧʨʦʪʝʢʪʠʚʥʠʡ  ʚʧʣʠʚ ʂʊʇ ʱʦʜʦ ʤʝʪʘʙʦʣʽʯʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʷʚʽʚ 

ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʨʽʟʥʦʛʦ ˇʝʥʝʟʫ (ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʚʠʩʦʢʦʚʫʛʣʝʚʦʜʥʦʶ, ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ ʘʙʦ ʢʦʤʙʽʥʘʮʽʻʶ ʜʝʬʽʮʠʪʫ 

ʝʩʪʨʦʛʝʥʽʚ ʪʘ ʜʽʻʪʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ) ʪʘ ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʠʯʥʦʾ 

ʥʝʬʨʦʧʘʪʽʾ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʽʟ ʄʉ, ʽʥʜʫʢʦʚʘʥʠʤ 

ɺɾɼ ʘʙʦ ʚʠʩʦʢʦʚʫʛʣʝʚʦʜʥʦʶ ʜʽʻʪʦʶ, ʛʘʣʴʤʫʻ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ 

ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʷʢ ɯʈ, ʽʥʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʚʫʛʣʝʚʦʜʽʚ, 

ʘʙʜʦʤʽʥʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʷ, ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʷ, 

ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ, ʧʨʦʪʨʦʤʙʽʯʥʠʡ ʩʪʘʥ, 

ʧʦʨʫʰʝʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʽʪʦʭʦʥʜʨʽʷʭ ʩʝʨʮʷ ʪʘ ʜʠʩʬʫʥʢʮʽʷ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. 

ʋ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʊʇ ʫ ʪʚʘʨʠʥ ʽʟ ʄʉ ʥʘ ʪʣʽ 

ʛʽʧʦʝʩʪʨʦʛʝʥʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ɯʈ, ʧʦʣʽʧʰʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

ʚʫʛʣʝʚʦʜʽʚ, ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʪʘ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʝʥʜʦʛʝʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ 

ʛʝʤʦʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ.  

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʫ ʱʫʨʽʚ ʽʟ 

ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ ʛʘʣʴʤʫʻ ʨʦʟʚʠʪʦʢ ɼʅ, ʟʥʠʞʫʶʯʠ ʙʘʟʘʣʴʥʫ 

ʛʽʧʝʨʛʣʽʢʝʤʽʶ, ʛʣʶʢʦʟʫʨʽʶ, ʥʦʨʤʘʣʽʟʫʶʯʠ ʢʣʽʨʝʥʩ ʢʨʝʘʪʠʥʽʥʘ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʦʩʣʘʙʣʶʶʯʠ ʥʽʪʨʦʟʠʚʥʠʡ ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, 

ʟʤʝʥʰʫʶʯʠ ʚʠʨʘʟʥʽʩʪʴ ʤʽʢʨʦʘʣʴʙʫʤʽʥʫʨʽʾ ʪʘ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʫ 

ʥʠʨʢʘʭ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʘʪʝʥʪʘʤʠ-

ʘʥʘʣʦʛʘʤʠ ʥʘ ʚʠʥʘʭʽʜ (1 ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ, 1 ï ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ). 

ʆʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ, ʚʠʩʥʦʚʢʽʚ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ. ʇʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʥʘ 90 ʱʫʨʘʭ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʡ 

ʦʙʛʦʚʦʨʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ. ʇʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ 

ʜʠʩʝʨʪʘʮʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ. ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʨʦʟʢʨʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʂʊʇ ʟʘ ʫʤʦʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ 

ʨʽʟʥʦʛʦ ˇʝʥʝʟʫ (ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʚʫʛʣʝʚʦʜʥʦʶ, ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ ʘʙʦ 

ʢʦʤʙʽʥʘʮʽʻʶ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ ʪʘ ʜʽʻʪʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ) ʪʘ 

ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ. ʇʨʦʚʝʜʝʥʠʡ ʢʦʤʧʣʝʢʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʪʘʣʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ 

ʙʫʣʠ ʚʥʝʩʝʥʽ ʟʤʽʥʠ ʜʦ ʽʥʩʪʨʫʢʮʽʾ ʟ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ 

çʂʨʘʪʘʣè, ʱʦ ʨʦʟʰʠʨʶʶʪʴ ʧʦʢʘʟʘʥʥʷ ʜʣʷ ʡʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʩʢʣʘʜʽ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ ʟʘ ʫʤʦʚ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2-ʛʦ ʪʠʧʫ (ʅʘʢʘʟ ʄʆɿ 

ʋʢʨʘʾʥʠ ˉ 193 ʚʽʜ 18.03.2014). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʝʥʦ ʧʘʪʝʥʪʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʧʨʦʙʣʝʤʦʶ, 

ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʄʉ ʨʽʟʥʦʛʦ ˇʝʥʝʟʫ ʽ ʎɼ, ʧʨʦʚʝʜʝʥʥʷ 

ʙʽʦʭʽʤʽʯʥʠʭ, ʙʽʦʬʽʟʠʯʥʠʭ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 

ʪʘ ʚʠʩʥʦʚʢʠ ʨʦʙʦʪʠ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʜʦ ʜʨʫʢʫ. 
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ɼʠʟʘʡʥ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ., 

ʜ.ʙ.ʥ. ʅ. ɯ. ɻʦʨʙʝʥʢʦ. ɽʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ 

ʫʯʘʩʪʶ ʩ.ʥ.ʩ., ʢ.ʙ.ʥ. ʆ. ɺ. ɯʚʘʥʦʚʦʾ, ʛʽʩʪʦʣʦʛʽʯʥʽ ï ʢ.ʙ.ʥ. ʆ. ʇ. ʃʫʢʘʰʦʚʦʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ɯɯɯ ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ Ăɹʽʦʣʦʛʽʷ: ʚʽʜ ʤʦʣʝʢʫʣʠ ʜʦ ʙʽʦʩʬʝʨʠò (ʍʘʨʢʽʚ, 2008), 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʨʦʙʣʝʤʥʽ 

ʧʠʪʘʥʥʷ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ ʫ ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽè (ʍʘʨʢʽʚ, 2009), çɼʦʩʷʛʥʝʥʥʷ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾè (ɼʝʚôʷʪʽ 

ɼʘʥʠʣʝʚʩʴʢʽ ʯʠʪʘʥʥʷ) (ʍʘʨʢʽʚ, 2010), V ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʥʘʫʢʦʚʮʽʚ Ăɹʽʦʣʦʛʽʷ: ʚʽʜ ʤʦʣʝʢʫʣʠ ʜʦ ʙʽʦʩʬʝʨʠò (ʍʘʨʢʽʚ, 2010), çɼʦʩʷʛʥʝʥʥʷ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾè (ɼʝcʷʪʽ 

ɼʘʥʠʣʝʚʩʴʢʽ ʯʠʪʘʥʥʷ) (ʍʘʨʢʽʚ, 2011), çɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾè (ʆʜʠʥʘʜʮʷʪʽ ɼʘʥʠʣʝʚʩʴʢʽ 

ʯʠʪʘʥʥʷ) (ʍʘʨʢʽʚ, 2012), ɯɯ ʢʦʥʛʨʝʩʽ ʘʩʦʮʽʘʮʽʾ ʝʥʜʦʢʨʠʥʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 

2012), ʤʽʞʥʘʨʦʜʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʢʦʥʛʨʝʩʽ (ʂʠʾʚ, 2012), VI ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʢʦʥʛʨʝʩʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʄʽʩʭʦʨ, 2012); 5-ʤʫ ʱʦʨʽʯʥʦʤʫ ʟôʾʟʜʽ ʟ 

ʧʠʪʘʥʴ ʜʽʘʙʝʪʫ ʪʘ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (EASD study group) 

(ʇʘʨʠʞ, 2012), çɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ 

ʝʥʜʦʢʨʠʥʦʣʦʛʽʾè (ɼʚʘʥʘʜʮʘʪʽ ɼʘʥʠʣʝʚʩʴʢʽ ʯʠʪʘʥʥʷ) (ʍʘʨʢʽʚ, 2013), 8-ʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ, ʦʢʩʠʜ ʘʟʦʪʘ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘè (ʉʤʦʣʝʥʩʢ, 2014). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 21 ʥʘʫʢʦʚʘ ʧʨʘʮʷ, ʟ 

ʷʢʠʭ 7 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʟʘʪʚʝʨʜʞʝʥʽ ʄʽʥʽʩʪʝʨʩʪʚʦʤ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ (6 ï ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, 1 ʟ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʞʫʨʥʘʣʽ, 

ʱʦ ʽʥʜʝʢʩʫʻʪʴʩʷ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ, ʪʘ 1 ʦʜʥʦʦʩʽʙʥʘ), 

2 ʧʘʪʝʥʪʠ-ʘʥʘʣʦʛʠ (1 ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ, 1 ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ), 12 ʤʘʪʝʨʽʘʣʽʚ 

ʪʝʟ ʟôʾʟʜʽʚ ʪʘ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʣʘʜʝʥʦ ʥʘ 161 

ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ ʽ ʚʢʣʶʯʘʻ: ʚʩʪʫʧ, ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʜʽʣ 
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ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 4 ʨʦʟʜʽʣʠ ʚʣʘʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʠ, ʩʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʠʪʴ 261 ʧʦʩʠʣʘʥʥʷ ʪʘ ʟʘʡʤʘʻ 27 ʩʪʦʨʽʥʦʢ. ʈʦʙʦʪʫ 

ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ 35 ʪʘʙʣʠʮʷʤʠ ʪʘ 5 ʨʠʩʫʥʢʘʤʠ. 
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ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ʇɸʊʆʌɯɿɯʆʃʆɻɯɰ 

ʂɸʈɼɯʆʄɽʊɸɹʆʃɯʏʅʀʍ ʇʆʈʋʐɽʅʔ ɿɸ ʋʄʆɺ 

ʉʀʅɼʈʆʄʋ ɯʅʉʋʃɯʅʆʈɽɿʀʉʊɽʅʊʅʆʉʊɯ ɯ ʎʋʂʈʆɺʆɻʆ ɼɯɸɹɽʊʋ 

ʊɸ ʇɽʈʉʇɽʂʊʀɺʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɸʋʈʀʅʋ ʁ ɯʅʐʀʍ 

ʇʈʀʈʆɼʅʀʍ ɿɸʉʆɹɯɺ ɼʃʗ ɰʍ ʂʆʈɽʂʎɯɰ 

 

1.1. ʄʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ ʷʢ ʧʨʝʜʠʢʪʦʨ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2-ʛʦ ʪʠʧʫ 

 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʄʉ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʩʝʨʝʜ 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʘʣʝ ʚʩʝ ʯʘʩʪʽʰʝ ʩʝʨʝʜ ʧʽʜʣʽʪʢʽʚ ʪʘ ʜʽʪʝʡ ʢʨʘʾʥ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘ ʨʦʟʚʠʥʫʪʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ɭʚʨʦʧʽ ʪʘ ʇʽʚʥʽʯʥʽʡ 

ɸʤʝʨʠʮʽ [24]. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʩʣʽʜʢʦʤ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʟʘ ʫʤʦʚ 

ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʘʙʦ ʎɼ ʻ ʨʦʟʚʠʪʦʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ, ʟʦʢʨʝʤʘ, ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ, ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ 

ʩʝʨʮʷ, ʪʨʦʤʙʦʟʽʚ, ʘʨʠʪʤʽʡ, ʽʥʩʫʣʴʪʽʚ, ʥʝʬʨʦ- ʪʘ ʨʝʪʠʥʦʧʘʪʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ 

ʛʣʦʙʘʣʴʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʥʘʩʝʣʝʥʥʷ [4, 23]. 

ʄʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ, ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʩʘʤʝ ʚʞʠʚʘʥʥʷʤ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʜʽʻʪʠ ʪʘ 

ʘʣʢʦʛʦʣʶ, ʟʥʠʞʝʥʥʷʤ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʧʘʣʽʥʥʷʤ, ʩʪʨʝʩʘʤʠ, 

ʛʦʨʤʦʥʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʪʘ ʛʝʥʝʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʥʘʷʚʥʽʩʪʴ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʎɼ 2-ʛʦ 

ʪʠʧʫ ʚ ʧôʷʪʴ ʨʘʟʽʚ, ʘ ʉʉɿ ʚ ʜʚʘ ʨʘʟʠ, ʟʦʢʨʝʤʘ ʚ 2-4 ʨʘʟʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʯʘʩʪʦʪʘ 

ʩʝʨʮʝʚʠʭ ʥʘʧʘʜʽʚ, ʚ 3-4 ʨʘʟʠ ʨʠʟʠʢ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʪʘ ʚ ʜʚʘ ʨʘʟʠ 

ʩʤʝʨʪʝʣʴʥʽ ʚʠʧʘʜʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʩʦʙʘʤʠ ʙʝʟ ʦʟʥʘʢ ʜʘʥʦʛʦ ʩʠʥʜʨʦʤʫ [4]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʠʩʝʣʴʥʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʭʨʦʥʽʯʥʘ ʛʽʧʝʨʛʣʽʢʝʤʽʷ, ʛʽʧʝʨʪʝʥʟʽʷ, ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʣʽʧʽʜʝʤʽʷ ʪʘ 

ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʄʉ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʢʦʨʝʣʶʶʪʴ ʽʟ ʨʦʟʚʠʪʢʦʤ ʪʘ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ɼʅ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʢʽʥʮʝʚʦʾ ʥʠʨʢʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ [25]. 
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ɼʅ ʩʢʣʘʜʘʻ 47,66 % ʤʽʢʨʦʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽ ʻ ʧʨʠʯʠʥʦʶ 60 % 

ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʎɼ. ʇʘʮʽʻʥʪʠ, ʱʦ ʤʘʶʪʴ ʥʠʨʢʦʚʫ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʪʘ ʎɼ ʦʜʥʦʯʘʩʥʦ, ʚʤʠʨʘʶʪʴ ʚ 17 ʨʘʟʽʚ ʯʘʩʪʽʰʝ, ʥʽʞ ʙʝʟ 

ʜʽʘʙʝʪʫ [26, 27].  

ɺʧʝʨʰʝ ʪʝʨʤʽʥ ʄʉ (ʽʥʰʽ ʡʦʛʦ ʥʘʟʚʠ: ʩʠʥʜʨʦʤ çʍè, ʩʠʥʜʨʦʤ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʯʠ ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ) ʚʚʽʚ Reaven ʚ 

1988 ʨʦʮʽ, ʚʠʟʥʘʯʠʚʰʠ ʢʣʘʩʪʝʨ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʧʦʨʫʰʝʥʴ, 

ʛʦʣʦʚʥʠʤʠ ʩʝʨʝʜ ʷʢʠʭ ʚʠʩʪʫʧʘʶʪʴ ʚʽʩʮʝʨʘʣʴʥʝ (ʮʝʥʪʨʘʣʴʥʝ ʘʙʦ 

ʘʙʜʦʤʽʥʘʣʴʥʝ) ʦʞʠʨʽʥʥʷ, ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʛʽʧʝʨʛʣʽʢʝʤʽʷ, ʜʠʩʣʽʧʽʜʝʤʽʷ, 

ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ ʪʘ ʛʽʧʝʨʪʝʥʟʽʷ. ʇʽʟʥʽʰʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ ʚʢʘʟʘʥʦʛʦ 

ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʫ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʤʽʢʨʦʘʣʴʙʫʤʽʥʫʨʽʷ, ʧʨʦʟʘʧʘʣʴʥʠʡ ʪʘ ʧʨʦʪʨʦʤʙʽʯʥʠʡ ʩʪʘʥ [28, 

29, 30]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʞʽʥʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʤʘʶʪʴ ʤʝʥʰʫ ʯʘʩʪʦʪʫ 

ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʥʽʞ ʯʦʣʦʚʽʢʠ ʪʽʻʾ ʞ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ, ʘʣʝ 

ʜʝʬʽʮʠʪ ʝʩʪʨʦʛʝʥʽʚ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʠʡ ʧʝʨʽʦʜ ʻ ʜʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʠʥʜʨʦʤʫ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʩʘʤʝ ʪʦʤʫ çʞʽʥʦʯʽ ʧʝʨʝʚʘʛʠè ʧʽʩʣʷ 45-50 ʨʦʢʽʚ 

ʟʥʠʢʘʶʪʴ [31, 32]. 

ɺʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ ʪʘʢʦʞ ʤʘʻ ʧʘʥʜʝʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʪʘ ʧʦʚ`ʷʟʘʥʝ ʟ ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʠʤ ʨʠʟʠʢʦʤ, ʦʩʦʙʣʠʚʦ ʫ 

ʤʝʥʦʧʘʫʟʘʣʴʥʠʭ ʞʽʥʦʢ [33]. ʄʉ ʥʝ ʟʘʚʞʜʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʦʞʠʨʽʥʥʷʤ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʪʠʧʫ, ʘʣʝ ʦʞʠʨʽʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʫʤʦʚ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ [29]. 

ʅʘʢʦʧʠʯʝʥʥʷ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʧʦʚ`ʷʟʘʥʝ ʥʝ ʣʠʰʝ ʟ ʢʽʣʴʢʽʩʥʠʤʠ, ʘʣʝ ʡ 

ʟ ʷʢʽʩʥʠʤʠ ʟʤʽʥʘʤʠ ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʩʠʨʦʚʘʪʮʽ, ʘ ʩʘʤʝ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʊɻ, 

ʅɽɾʂ, ʘʧʦʣʽʧʦʧʨʦʪʝʾʥʫ ɺ, ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ (ʍʉ), ʭʦʣʝʩʪʝʨʠʥʫ 

ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉ-ʃʇʅʑ) ʪʘ ʟʥʠʞʝʥʥʷʤ ʭʦʣʝʩʪʝʨʠʥʫ 

ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉ-ʃʇɺʑ) [33, 34]. 
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ɺʽʜʦʤʦ, ʱʦ ʘʜʠʧʦʮʠʪʠ ʟʘʧʘʩʘʶʪʴ ʝʥʝʨʛʽʶ ʫ ʚʠʛʣʷʜʽ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʷʢʽ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʙʽʣʽʟʫʶʪʴʩʷ ʫ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʧʽʜ ʯʘʩ ʣʽʧʦʣʽʟʫ. ɾʠʨʦʚʘ 

ʪʢʘʥʠʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʥʝ ʣʠʰʝ ʜʝʧʦ ʣʽʧʽʜʽʚ, ʘʣʝ ʡ ʤʽʩʮʝ ʩʠʥʪʝʟʫ ʘʜʠʧʦʢʽʥʽʚ 

(ʘʜʠʧʦʮʠʪʦʢʽʥʽʚ) ï ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʤʦʣʝʢʫʣ, ʷʢʽ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ 

ʮʝʥʪʨʠ ʢʦʥʪʨʦʣʶ ʥʘʩʠʯʝʥʥʷ ʪʘ ʛʦʣʦʜʫ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ, 

ʤʦʜʫʣʶʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʽʥʰʠʤʠ ʪʢʘʥʠʥʘʤʠ, ʚʧʣʠʚʘʪʠ ʥʘ ʤʝʪʘʙʦʣʽʟʤ 

ʣʽʧʽʜʽʚ ʪʘ ʚʫʛʣʝʚʦʜʽʚ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʘʜʠʧʦʮʠʪʽʚ, ʚʠʢʦʥʫʶʪʴ ʽʤʫʥʥʫ 

ʨʝʛʫʣʷʮʽʶ ʪʘ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʫ ʬʫʥʢʮʽʶ [35, 36]. 

ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʙʽʣʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʾʜʘʥʥʷ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʛʣʠʙʦʢʦʶ ʧʝʨʝʙʫʜʦʚʦʶ ʾʾ ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ: 

ʛʽʧʝʨʪʨʦʬʽʻʶ ʘʜʠʧʦʮʠʪʽʚ, ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʥʘʜʤʽʨʥʠʤ ʩʠʥʪʝʟʦʤ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʪʘ ʧʦʩʠʣʝʥʦʶ ʧʨʦʜʫʢʮʽʻʶ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ [37]. 

ʆʞʠʨʽʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʭʨʦʥʽʯʥʠʤ ʟʘʧʘʣʝʥʥʷʤ ʥʠʟʴʢʦʛʦ ʩʪʫʧʝʥʷ, 

ʧʨʠʯʠʥʦʶ ʷʢʦʛʦ ʻ ʛʽʧʝʨʧʣʘʟʽʷ ʪʘ ʛʽʧʝʨʪʨʦʬʽʷ ʞʠʨʦʚʠʭ ʢʣʽʪʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʜʠʩʙʘʣʘʥʩʫ ʚ ʧʨʦʜʫʢʮʽʾ ʮʠʪʦʢʽʥʽʚ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʟʥʠʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʜʦ ʽʥʩʫʣʽʥʫ, ʧʦʩʠʣʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʪʝʥʟʽʾ, ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʪʘ 

ʜʠʩʬʫʥʢʮʽʾ ʩʫʜʠʥ [38]. ɿʦʢʨʝʤʘ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʘʜʠʧʦʮʠʪʦʢʽʥʽʚ ï ʌʅʇ-Ŭ, ɯʃ-6 ʪʘ ʣʝʧʪʠʥʫ, ʧʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʘʜʠʧʦʥʝʢʪʠʥʫ 

ʟʥʠʞʫʻʪʴʩʷ [39]. ɺ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʢʣʽʪʠʥʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʘʜʠʧʦʥʝʢʪʠʥ ʤʘʻ ʘʥʪʠʘʪʝʨʦʛʝʥʥʽ [33], ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʪʘ ʽʥʩʫʣʽʥ-

ʩʝʥʩʠʙʽʣʽʟʫʶʯʠ ʚʣʘʩʪʠʚʦʩʪʽ [39, 40]. ɼʝʬʽʮʠʪ ʘʜʠʧʦʥʝʢʪʠʥʫ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʨʫʰʝʥʠʤ ʛʣʶʢʦʟʥʠʤ 

ʛʦʤʝʦʩʪʘʟʦʤ, ʘ ʡʦʛʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʦʚ`ʷʟʘʥʘ ʟ ʨʦʟʚʠʪʢʦʤ ʘʣʴʙʫʤʽʥʫʨʽʾ ʚ 

ʩʫʙ`ʻʢʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ [41]. ɺʠʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʘʜʠʧʦʥʝʢʪʠʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʪʘ ʤʘʩʦʶ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, ʘ 

ʪʘʢʦʞ ʪʦʡ ʬʘʢʪ, ʱʦ ʡʦʛʦ ʨʽʚʝʥʴ ʫ ʯʦʣʦʚʽʢʽʚ ʥʠʞʯʠʡ, ʥʽʞ ʫ ʞʽʥʦʢ [42]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʤʽʨ ʽʥʪʨʘʘʙʜʦʤʽʥʘʣʴʥʠʭ ʥʘʢʦʧʠʯʝʥʴ ʞʠʨʫ ʪʽʩʥʦ 

ʧʦʚ`ʷʟʘʥʠʡ ʽʟ ʨʦʟʚʠʪʢʦʤ ʥʝ ʣʠʰʝ ʄʉ, ʘʣʝ ʡ ʛʝʧʘʪʦʩʪʝʘʪʦʟʫ ʪʘ ʧʝʯʽʥʢʦʚʦʾ 

ɯʈ [43]. ɺ ʫʤʦʚʘʭ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʘʜʠʧʦˇʝʥʝʟʫ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʦʞʠʨʽʥʥʷ, 
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ʣʽʧʽʜʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʽʥʰʠʭ ʦʨʛʘʥʘʭ, ʚʽʜʢʣʘʜʘʥʥʷ ʞʠʨʽʚ ʚ ʷʢʠʭ ʻ 

ʥʝʪʠʧʦʚʠʤ, ʟʦʢʨʝʤʘ ʧʝʯʽʥʮʽ, ʩʝʨʮʽ, ʩʢʝʣʝʪʥʽʡ ʤʫʩʢʫʣʘʪʫʨʽ, ʚʢʘʟʘʥʠʡ ʧʨʦʮʝʩ 

ʤʘʻ ʥʘʟʚʫ çʝʢʪʦʧʽʯʥʦʛʦ ʚʽʜʢʣʘʜʘʥʥʷ ʣʽʧʽʜʽʚè [43]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ, 

ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʛʦ ʟʫʤʦʚʣʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

 

1.2. ʆʩʥʦʚʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʦʛʦ ʨʠʟʠʢʫ ʟʘ ʫʤʦʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ  

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʽʥʩʫʣʽʥʫ ʟ ʧʦʟʘʢʣʽʪʠʥʥʠʤ 

ʜʦʤʝʥʦʤ ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʫ (IR)  ʬʦʩʬʦʨʠʣʶʶʪʴʩʷ ʩʫʙʩʪʨʘʪʠ 

ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ 1-4 (IRS), Shc, ʙʽʣʦʢ ʟʚôʷʟʘʥʠʡ ʽʟ Grb-2, Dock1, Cbl ʪʘ 

APS ʘʜʘʧʪʦʨʥʠʡ ʙʽʣʦʢ. ɯʩʥʫʻ ʪʨʠ ʦʩʥʦʚʥʠʭ ʢʘʩʢʘʜʠ, ʱʦ ʘʢʪʠʚʫʶʪʴʩʷ 

ʽʥʩʫʣʽʥʦʤ: 1) ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʽʪʦʣ-3 ʢʽʥʘʟʥʠʡ (ʈɯ3ʈ), ʦʩʥʦʚʥʠʡ, 2) ʰʣʷʭ 

ʤʽʪʦʛʝʥ-ʘʢʪʠʚʫʻʤʦʾ ʧʨʦʪʝʾʥ ʢʽʥʘʟʠ (MAPK) ʪʘ 3) ʘʩʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʉbl 

ʧʨʦʪʝʾʥʦʤ [39]. 

ɸʢʪʠʚʘʮʽʷ IR ʪʘ ʧʦʩʣʽʜʦʚʥʝ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ IRS ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʧʫʩʢʫ 

IRS/PK-13 (ʘʙʦ ʈɯ3ʂ/Akt) ʰʣʷʭʫ ʡ ʘʢʪʠʚʘʮʽʾ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣ-3 ʟʘʣʝʞʥʠʭ 

ʢʽʥʘʟ. [44]. ʇʨʠʥʮʠʧʦʚʘ ʨʦʣʴ Akt (ʘʙʦ ʇʂ-B) ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ: 

1) ʩʪʠʤʫʣʶʻ ʟʘʭʚʘʪ ʛʣʶʢʦʟʠ ʩʢʝʣʝʪʥʠʤʠ ʤ`ʷʟʘʤʠ ʪʘ ʞʠʨʦʚʦʶ ʪʢʘʥʠʥʦʶ, 

2) ʩʧʨʠʷʻ ʚʽʜʢʣʘʜʘʥʥʶ ʛʣʶʢʦʟʠ ʚ ʧʝʯʽʥʮʽ ʫ ʚʠʛʣʷʜʽ ʛʣʽʢʦʛʝʥʫ, 3) ʧʦʩʠʣʶʻ ʚ 

ʧʝʯʽʥʮʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʫ ʛʣʶʢʦʟʠ ʚ ʣʽʧʽʜʠ, 4) ʽʥʜʫʢʫʻ ʩʠʥʪʝʟ ʙʽʣʢʽʚ ʚ 

ʤ`ʷʟʘʭ, 5) ʽʥʛʽʙʫʻ ʨʦʟʧʘʜ ʛʣʽʢʦʛʝʥʫ ʚ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʽʡ ʤʫʩʢʫʣʘʪʫʨʽ, 

6) ʩʫʧʨʝʩʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, 7) ʧʨʠʛʥʽʯʫʻ 

ʧʨʦʜʫʢʮʽʶ ʛʣʶʢʦʟʠ ʧʝʯʽʥʢʦʶ de novo, 8) ʟʘʪʨʠʤʫʻ ʢʘʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ ʚ 

ʤ`ʷʟʘʭ [45]. 

ɿʘ ʫʤʦʚ ɯʈ ʟʤʽʥʶʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ ʛʝʥʽʚ ʣʽʧʽʜʥʦʛʦ, ʛʣʶʢʦʟʥʦʛʦ ʪʘ 

ʙʽʣʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʟʘʧʘʣʝʥʥʷ, ʨʝʜʦʢʩ ʙʘʣʘʥʩʫ, ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʾ [47]. ʄʉ ʚʢʣʶʯʘʻ ɯʈ ʚ ʨʽʟʥʠʭ ʦʨʛʘʥʘʭ: ʤʦʟʢʫ, ʧʝʯʽʥʮʽ, ʧʽʜʰʣʫʥʢʦʚʽʡ 
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ʟʘʣʦʟʽ, ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ, ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽʡ ʩʠʩʪʝʤʽ [39]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʤʽʦʢʘʨʜʽ ʚʦʥʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ [48] ʪʘ ʚ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ: ʚ ʢʣʽʪʠʥʘʭ 

ʤôʷʟʽʚ ʧʦʨʫʰʫʻʪʴʩʷ ʟʘʭʚʘʪ ʛʣʶʢʦʟʠ ʪʘ ʽʥʰʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʜʽʶ ʽʥʩʫʣʽʥʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʽʜʨʦʣʽʟ 

ʚʽʜʢʣʘʜʝʥʠʭ ʊɻ ʫ ʧʦʻʜʥʘʥʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ ʟʘʭʚʘʪʫ ʥʫʪʨʽʻʥʪʽʚ [46]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʽʣʴʢʘ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʧʦʷʩʥʶʶʪʴ ʨʦʟʚʠʪʦʢ ɯʈ ʪʘ 

ʧʦʨʫʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ: ʣʽʧʦʪʦʢʩʠʯʥʽʩʪʴ, ʛʣʶʢʦʪʦʢʩʠʯʥʽʩʪʴ, ʥʠʟʴʢʠʡ 

ʩʪʫʧʽʥʴ ʟʘʧʘʣʝʥʥʷ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʪʘ ʩʪʨʝʩ ʚ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ 

ʨʝʪʠʢʫʣʫʤʽ, ʘʣʝ ʻʜʠʥʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʱʦ ʦʙôʻʜʥʫʻ ʚʩʽ ʮʽ ʰʣʷʭʠ ʻ ʘʢʪʠʚʘʮʽʷ 

ʩʪʨʝʩ-ʯʫʪʣʠʚʠʭ ʩʝʨʽʥ/ʪʨʝʦʥʽʥʦʚʠʭ ʢʽʥʘʟ, ʟʦʢʨʝʤʘ JNK, ʇʂ-C (ʧʨʦʪʝʾʥ 

ʢʽʥʘʟʘ ʉ), GSK-3, p38 MAʈʂ ʪʘ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʫ ʢʘʧʘ ɹ 

(NF-əB) [45, 46, 47]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʩʠʩʪʝʤʥʠʡ ʜʠʩʙʘʣʘʥʩ ʣʽʧʽʜʽʚ ʻ ʩʧʽʣʴʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʤʽʞ ʄʉ, ʧʨʝʜʽʘʙʝʪʦʤ ʪʘ ʎɼ 2-ʛʦ ʪʠʧʫ, ʽ ʣʽʧʦʪʦʢʩʠʯʥʽʩʪʴ ʤʦʞʝ 

ʽʥʜʫʢʫʚʘʪʠ ʜʠʩʨʝʛʫʣʷʮʽʶ ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʧʘʪʦʛʝʥʝʟ ʚʢʘʟʘʥʠʭ 

ʧʦʨʫʰʝʥʴ [45]. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʛʽʧʦʪʝʟ ʱʦʜʦ ʨʦʣʽ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʨʦʟʚʠʪʢʫ ɯʈ: 

ʮʠʢʣ Randle, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʤʦʜʫʣʷʮʽʷ ʛʝʥʥʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʟʘʧʘʣʝʥʥʷ, 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʜʝʨʠʚʘʪʽʚ ʣʽʧʽʜʽʚ (ʜʽʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʪʘ 

ʮʝʨʘʤʽʜʽʚ), ʘ ʪʘʢʦʞ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ. ʃʽʧʽʜʠ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ ʟʘʚʜʷʢʠ ʘʢʪʠʚʘʮʽʾ ʽʟʦʬʦʨʤ ʇʂ-ʉ, ʘ ʪʘʢʦʞ ʽʥʰʠʤʠ 

ʰʣʷʭʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʘʢʪʠʚʫʶʯʠ ʧʨʦʪʝʾʥʬʦʩʬʘʪʘʟʫ 2ɸ, ʩʝʨʽʥ-ʪʨʝʦʥʽʥʦʚʫ 

ʬʦʩʬʘʪʘʟʫ, ʱʦ ʟʥʠʞʫʻ ʘʢʪʠʚʘʮʽʶ Akt ʚ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ [49, 50].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʥʘʩʠʯʝʥʦʩʪʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʤʘʶʪʴ ʨʽʟʥʠʡ ʚʧʣʠʚ ʥʘ ʽʥʩʫʣʽʥʦʚʠʡ ʩʠʛʥʘʣʽʥʛ: ʥʘʩʠʯʝʥʽ, ʟʦʢʨʝʤʘ 

ʧʘʣʴʤʽʪʠʥʦʚʘ (16:0) ʪʘ ʩʪʝʘʨʠʥʦʚʘ (18:0) ʧʦʛʽʨʰʫʶʪʴ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ, 

ʚ ʪʦʡ ʯʘʩ ʷʢ ʤʦʥʦ- ʘʙʦ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʥʽʷʢ ʥʝ ʚʧʣʠʚʘʶʪʴ, ʘʙʦ ʥʘʚʽʪʴ 

ʧʦʣʽʧʰʫʶʪʴ ʜʽʶ ʽʥʩʫʣʽʥʫ. ʑʦ ʩʘʤʝ ʻ ʧʨʠʯʠʥʦʶ ʪʘʢʦʾ ʨʽʟʥʠʮʽ ï ʥʝ ʷʩʥʦ, ʘʣʝ 

ʚʽʜʦʤʦ, ʱʦ ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʧʝʨʝʚʘʞʥʦ ʻ ʩʫʙʩʪʨʘʪʘʤʠ ʜʣʷ ʩʠʥʪʝʟʫ 
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ʊɻ, ʥʘʩʠʯʝʥʽ ï ʢʨʠʪʠʯʥʠʭ ʣʽʧʽʜʥʠʭ ʽʥʪʝʨʤʝʜʽʘʪʽʚ (ʜʽʘʮʠʣʛʣʽʮʝʨʦʣʫ ʪʘ 

ʮʝʨʘʤʽʜʽʚ), ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʦʨʛʘʥʘʭ, ʷʢʽ ʚ ʥʦʨʤʽ ʥʝ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʝʧʦ 

ʣʽʧʽʜʽʚ [45]. 

ʇʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʧʨʠʛʥʽʯʫʻ ʪʨʘʥʩʧʦʨʪ 

ʛʣʶʢʦʟʠ ʽ/ʘʙʦ ʾʾ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ 

ʦʢʠʩʥʝʥʥʷ ʪʘ ʩʠʥʪʝʟʫ ʛʣʽʢʦʛʝʥʫ ʚ ʧʝʯʽʥʮʽ [34].  

ɺ ʜʦʩʣʽʜʘʭ ʥʘ ʤʠʰʘʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʞʠʚʘʥʥʷ ʜʽʻʪʠ ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ JNK1 ʚ ʽʥʩʫʣʽʥ-ʯʫʪʣʠʚʠʭ ʪʢʘʥʠʥʘʭ. 

JNK1 ʧʨʦʪʝʾʥ ʢʽʥʘʟʘ ʟʘʣʫʯʝʥʘ ʜʦ ʨʦʟʚʠʪʢʫ ɯʈ, ʡʤʦʚʽʨʥʦ ʟʘʚʜʷʢʠ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʶ IRS ʟʘ ʟʘʣʠʰʢʦʤ ʩʝʨʽʥʫ 307, ʱʦ ʧʦʨʫʰʫʻ ʡʦʛʦ ʚʟʘʻʤʦʜʽʶ ʽʟ 

ʬʦʩʬʦʨʠʣʴʦʚʘʥʠʤ ʟʘ ʪʠʨʦʟʽʥʦʚʠʤ ʜʦʤʝʥʦʤ IR [51]. 

ɿʘ ʧʘʪʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʎɼ ʽʤʫʥʦʮʠʪʠ (ʤʘʢʨʦʬʘʛʠ) ʪʘ ʘʜʠʧʦʮʠʪʠ ʤʦʞʫʪʴ 

ʧʨʦʜʫʢʫʚʘʪʠ ɯʃ-6 ʪʘ ʌʅʇ-Ŭ, ʷʢʽ ʽʥʜʫʢʫʶʪʴ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ IRS ʟʘ 

ʟʘʣʠʰʢʘʤʠ ʩʝʨʽʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʠʚʘʮʽʾ JNK ʪʘ NF-əB ʰʣʷʭʽʚ, ʱʦ ʻ ʦʜʥʠʤ 

ʟ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ɯʈ. ʇʦʜʘʣʴʰʘ ʧʨʦʜʫʢʮʽʷ ʚʢʘʟʘʥʠʭ ʮʠʪʦʢʽʥʽʚ ʩʧʨʠʯʠʥʷʻ 

ʧʘʥʢʨʝʘʪʠʯʥʫ ʜʠʩʬʫʥʢʮʽʶ ʪʘ ʩʧʨʠʷʻ ʧʨʦʛʨʝʩʽʾ ʎɼ [52]. ʌʅʇ-Ŭ ʪʘ ɯʃ-6 ʪʘʢʦʞ 

ʧʦʛʽʨʰʫʶʪʴ ʽʥʩʫʣʽʥʦʚʠʡ ʩʠʛʥʘʣʽʥʛ ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ MAPK, ʇʂ-C, 

mTOR/S6K1 ʪʘ SOCS-3 ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʜʝʛʨʘʜʘʮʽʾ IRS1 [48]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʧʝʯʽʥʮʽ ɯʃ-6 ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ɯʈ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ IR ʪʘ SOCS3, ʘʜʘʧʪʦʨʥʦʛʦ ʙʽʣʢʘ, ʷʢʠʡ ʟʚôʷʟʫʻ IRS1, ʱʦ ʩʧʨʠʷʻ ʡʦʛʦ 

ʫʙʽʢʚʽʪʠʟʘʮʽʾ ʪʘ ʜʝʛʨʘʜʘʮʽʾ [53]. 

ʆʪʞʝ, ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʦʜʥʦʯʘʩʥʦ ʚʠʩʪʫʧʘʶʪʴ ʤʝʜʽʘʪʦʨʘʤʠ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ɯʈ, ʙʫʜʫʯʠ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʤʘʥʽʬʝʩʪʘʮʽʻʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʰʣʷʭʦʤ 

ʤʦʜʫʣʷʮʽʾ ʢʽʣʴʢʦʭ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ ʟʘʧʘʣʝʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, ʧʨʷʤʦ 

ʘʢʪʠʚʫʶʪʴ ʪʦʣʫʦʣʦʧʦʜʽʙʥʽ ʨʝʮʝʧʪʦʨʠ (TLRs), ʨʝʮʝʧʪʦʨʠ, ʘʩʩʦʮʽʡʦʚʘʥʽ ʟ  

G-ʧʨʦʪʝʾʥʘʤʠ (GPCRs), ʨʝʮʝʧʪʦʨ ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ-Ŭ, ʘ ʪʘʢʦʞ 

ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʧʦʩʠʣʝʥʥʷ ʩʝʢʨʝʮʽʾ ʮʠʪʦʢʽʥʽʚ (Iʃ-1ɓ, Iʃ-6 ʪʘ ʌʅʇ-Ŭ), 

ʦʢʩʠʜʘʪʠʜʘʪʠʚʥʦʛʦ ʪʘ ʥʽʪʨʦʟʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, 

ʩʪʨʝʩʫ ʚ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʨʝʪʠʢʫʣʫʤʽ ʪʘ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʟʘʧʘʣʝʥʥʷ. 

ʅʘʩʣʽʜʢʦʤ ʚʠʱʝʚʢʘʟʘʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʟʥʠʞʝʥʥʷ ʦʢʠʩʥʝʥʥʷ ʞʠʨʽʚ, ʧʦʩʠʣʝʥʥʷ 
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ʝʢʪʦʧʽʯʥʦʛʦ ʚʽʜʢʣʘʜʘʥʥʷ ʣʽʧʽʜʽʚ, ʧʦʛʽʨʰʝʥʥʷ ʰʣʷʭʫ ʧʝʨʝʜʘʯʽ ʽʥʩʫʣʽʥʦʚʦʛʦ 

ʩʠʛʥʘʣʫ [47]. 

ɻʽʧʝʨʪʨʦʬʦʚʘʥʽ ʘʜʠʧʦʮʠʪʠ ʻ ʜʞʝʨʝʣʦʤ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ (ɸʌʂ), 

ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʩʠʣʶʶʪʴ ʜʠʩʬʩʫʥʢʮʽʶ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʟʥʘʯʥʦ 

ʟʤʽʥʶʶʪʴ ʧʨʦʜʫʢʮʽʶ ʘʜʠʧʦʢʽʥʽʚ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʤʽʩʮʴ ʫʪʚʦʨʝʥʥʷ ɸʌʂ: 

1) ʧʦʩʠʣʝʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʩʫʙʩʪʨʘʪʽʚ ʜʦ ʤʽʪʦʭʦʥʜʨʽʡ ʧʽʜʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ 

ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ (ɽʊʃ); 2) ʯʣʝʥʠ ʩʽʤʝʡʩʪʚʘ ʅɸɼʌʅ-ʦʢʩʠʜʘʟ 

(ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜʬʦʩʬʘʪ ʚʽʜʥʦʚʣʝʥʠʡ) (NOX), ʷʢʽ ʻ ʤʝʤʙʨʘʥʦ-

ʟʚôʷʟʘʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʆ2
Å-, ʷʢʠʡ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ (ʉʆɼ) ʥʘ ʧʝʨʝʢʠʩ 

ʚʦʜʥʶ (ʅ2ʆ2), ʤʦʣʝʢʫʣʫ ʽʟ ʙʽʣʴʰʦʶ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʷ; 3)  ʚ ʢʣʽʪʠʥʘʭ ʙʽʣʦʾ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʦʞʠʨʽʥʥʷʤ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʷʢ 

ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʬʦʨʤʠ ʩʠʥʪʘʟʠ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ (ʝNOS), ʪʘʢ ʽ ʽʥʜʫʮʠʙʝʣʴʥʦʾ 

(ʽNOS), ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ (NO), ʱʦ ʨʝʘʛʫʻ ʽʟ 

ʆ2
Å-, ʫʪʚʦʨʶʶʯʠ ʧʝʨʦʢʩʠʥʽʪʨʠʪ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʘʜʠʧʦʮʠʪʘʭ, ʟʘ ʫʤʦʚ ʦʞʠʨʽʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ 

ʩʪʘʪʫʩ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ: ʟʤʝʥʰʫʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ ʉʆɼ, 

ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ (ɻʇʆ) ʪʘ ʢʘʪʘʣʘʟʠ (ʂɸʊ) [54]. 

ɸʌʂ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʛʽʧʝʨʛʣʽʢʝʤʽʾ, ʧʦʨʫʰʫʶʪʴ ʥʝ ʣʠʰʝ 

ʘʢʪʠʚʘʮʽʶ Akt ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʽʥʩʫʣʽʥʫ, ʘʣʝ ʡ ʬʫʥʢʮʽʶ ʝNOS, ʟʥʠʞʫʶʯʠ 

ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ NO ʪʘ ʢʣʽʪʠʥʥʠʡ ʨʽʚʝʥʴ ʪʝʪʨʘʛʽʜʨʦʙʽʦʧʪʝʨʽʥʫ (ʢʦʬʘʢʪʦʨʫ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʢʘʟʘʥʦʛʦ ʬʝʨʤʝʥʪʫ), ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ 

ʛʽʧʝʨʧʨʦʜʫʢʮʽʷ ʆ2- [34]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ 

ɯʈ ʪʘ ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ ʥʝʶ ʧʦʨʫʰʝʥʴ. ʅʘ ʩʴʦʛʦʜʥʽ ʯʽʪʢʦ ʚʠʷʚʣʝʥʠʡ ʥʝʛʘʪʠʚʥʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʦʩʠʣʝʥʥʷʤ ʫʪʚʦʨʝʥʥʷ ɸʌʂ ʚʥʘʩʣʽʜʦʢ ʭʨʦʥʽʯʥʦʾ 

ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʪʘ ʜʽʘʙʝʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ (ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ, ʥʠʨʢʦʚʠʭ ʪʘ 

ʥʝʡʨʦʥʘʣʴʥʠʭ) [55]. 

ɺ ʧʘʪʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʤʽʪʦʭʦʥʜʨʽʷ ʩʪʘʻ ʦʜʥʦʯʘʩʥʦ ʛʦʣʦʚʥʠʤ 

ʽʥʜʫʢʪʦʨʦʤ ʪʘ ʤʽʰʝʥʥʶ ʨʘʜʠʢʘʣʽʚ ʢʠʩʥʶ, ʤʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʠʞʯʠʡ, ʥʽʞ ʚ 
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ʮʠʪʦʧʣʘʟʤʽ ʨʽʚʝʥʴ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ [56]. ʅʘʢʦʧʠʯʝʥʥʷ ɸʌʂ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʦʢʠʩʥʝʥʥʷ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʣʽʪʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ (ɼʅʂ), 

ʤʝʤʙʨʘʥʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ ʪʘ ʧʨʦʪʝʾʥʽʚ, ʟʥʠʞʫʻʪʴʩʷ ʘʬʽʥʥʽʩʪʴ ʙʽʣʢʽʚ 

ʤʽʪʦʭʦʥʜʨʽʡ ʜʦ ʩʫʙʩʪʨʘʪʽʚ ʪʘ ʢʦʬʝʨʤʝʥʪʽʚ, ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥʠ 

ʪʘ ʟʤʽʥʠ ɼʅʂ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʧʦʧʪʦʟʫ ʡ ʤʫʪʘʮʽʡ [47, 57, 58]. ɿʘ ʫʤʦʚ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʥʝ ʣʠʰʝ ʚ ʩʝʨʝʜʠʥʽ 

ʤʽʪʦʭʦʥʜʨʽʾ, ʘʣʝ ʡ ʧʦʟʘ ʾʾ ʤʝʞʘʤʠ. ɸʌʂ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʽʟ NO 

ʫʪʚʦʨʶʶʯʠ ʪʦʢʩʠʯʥʠʡ ʧʨʦʜʫʢʪ ï ʧʝʨʦʢʩʠʥʽʪʨʠʪ, ʷʢʠʡ ʨʝʘʛʫʻ ʽʟ ʟʘʣʠʰʢʘʤʠ 

ʪʠʨʦʟʠʥʫ [56].  

ʄʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʘ ɓ-ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʟʤʽʥʘʤʠ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʫ (ɸʊʌ) ʚʥʘʩʣʽʜʦʢ 

ʜʠʩʙʘʣʘʥʩʫ ʤʽʞ ʥʘʜʭʦʜʞʝʥʥʷʤ ʪʘ ʚʠʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ. ɿʥʠʞʝʥʥʷ ʦʢʠʩʥʝʥʥʷ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʘʮʠʣ-ʢʦʝʥʟʠʤʽʚ ʪʘ ʜʝʨʠʚʘʪʽʚ 

ʣʽʧʽʜʽʚ ʫ ʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ (ʘʜʠʧʦʮʠʪʘʭ, ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʪʘ 

ʧʝʯʽʥʮʽ), ʱʦ ʩʪʘʻ ʧʨʠʯʠʥʦʶ ʧʦʛʽʨʰʝʥʥʷ ʽʥʩʫʣʽʥʦʚʦʛʦ ʩʠʛʥʘʣʽʥʛʫ [56]. 

ʆʢʨʽʤ ɽʊʃ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ, ʽʩʥʫʶʪʴ ʽʥʰʽ ʬʝʨʤʝʥʪʠ, ʱʦ ʛʝʥʝʨʫʶʪʴ 

ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ ʪʘ ʘʟʦʪʫ, ʧʨʦʚʦʢʫʶʯʠ ʦʢʩʠʜʘʪʠʚʥʠʡ ʪʘ ʥʽʪʨʦʟʠʚʥʠʡ 

ʩʪʨʝʩ: ʅɸɼʌʅ-ʦʢʩʠʜʘʟʘ ʪʘ ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ ʬʘʛʦʮʠʪʫʶʯʠʭ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, 

CYP2E1 (ʝʪʘʥʦʣ-ʽʥʜʫʮʠʙʝʣʴʥʠʡ ʮʠʪʦʭʨʦʤ ʈ450 2ɽ1) ʪʘ CYP4A ʽʟʦʟʠʤ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʘ ʪʘ  

NO-ʩʠʥʪʘʟʘ, ʚʢʣʶʯʘʶʯʠ ʽʥʜʫʮʠʙʝʣʴʥʫ ʬʦʨʤʫ. ɹʽʣʴʰʽʩʪʴ ʟ ʚʢʘʟʘʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʘʢʪʠʚʫʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʧʣʠʚ ʪʦʢʩʠʯʥʠʭ ʘʛʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ɺɾɼ [56]. 

ɯʩʥʫʻ ʛʽʧʦʪʝʟʘ, ʱʦ ʛʽʧʝʨʛʣʽʢʝʤʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʦʛʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʜʦʥʦʨʽʚ ʝʣʝʢʪʨʦʥʽʚ ï ʌɸɼʅ2 (ʬʣʘʚʽʥʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ 

ʚʽʜʥʦʚʣʝʥʠʡ) ʪʘ ʅɸɼʅ (ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ ʚʽʜʥʦʚʣʝʥʠʡ), ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʦʪʽʢ ʝʣʝʢʪʨʦʥʽʚ ʢʨʽʟʴ ɽʊʃ ʪʘ ʟʨʦʩʪʘʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɸʊʌ/ɸɼʌ ʪʘ ʛʽʧʝʨʧʦʣʷʨʠʟʫʻʪʴʩʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʘ ʤʝʤʙʨʘʥʘ. 
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ɺʢʘʟʘʥʠʡ ʧʨʦʮʝʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʨʽʟʥʠʮʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ, 

ʱʦ ʯʘʩʪʢʦʚʦ ʽʥʛʽʙʫʻ ʢʦʤʧʣʝʢʩ ɽʊʃ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʢʦʝʥʟʠʤʽ Q, 

ʧʽʜʚʠʱʫʶʯʠ ʨʽʚʝʥʴ ʚʽʜʥʦʚʣʝʥʦʛʦ ʢʦʝʥʟʠʤʫ Q ʪʘ ʆ2- ʡ ʽʥʰʠʭ ɸʌʂ, ʱʦ ʩʪʘʶʪʴ 

ʧʨʠʯʠʥʦʶ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ [58]. 

ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʆ2
Å- ʩʧʨʠʯʠʥʷʻ ʘʢʪʠʚʘʮʽʶ ʧôʷʪʠ ʛʦʣʦʚʥʠʭ ʰʣʷʭʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʘʪʦʛʝʥʝʟʦʤ ʜʽʘʙʝʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʷʢʽ ʻ ʥʝʟʥʘʯʥʠʤʠ ʟʘ ʫʤʦʚ 

ʝʫʛʣʽʢʝʤʽʾ: 1) ʧʦʣʽʦʣʦʚʦʛʦ ʰʣʷʭʫ; 2) ʧʦʩʠʣʝʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʢʽʥʮʝʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʧʦʩʠʣʝʥʦʛʦ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ (AGEs); 

3) ʧʽʜʚʠʱʝʥʦʾ ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʽʚ ʜʦ AGEs; 4) ʘʢʪʠʚʘʮʽʾ ʽʟʦʬʦʨʤ ʇʂ-ʉ ʪʘ 

5) ʛʽʧʝʨʬʫʥʢʮʽʾ ʛʝʢʩʦʟʘʤʽʥʥʦʛʦ ʰʣʷʭʫ. ɺʢʘʟʘʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʽʥʘʢʪʠʚʘʮʽʾ ʢʣʶʯʦʚʠʭ ʘʥʪʠʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ: eNOS ʪʘ 

ʧʨʦʩʪʘʮʠʢʣʽʥʩʠʥʪʘʟʠ. ɺʩʽ ʧôʷʪʴ ʰʣʷʭʽʚ ʘʢʪʠʚʫʶʪʴʩʷ ʻʜʠʥʠʤ ʧʫʩʢʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ī ʥʘʜʤʽʨʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ɸʌʂ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʱʝ 

ʙʽʣʴʰʝ ʫʪʚʦʨʝʥʥʷ ʦʩʪʘʥʥʽʭ ʥʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ 

ʻ ʧʦʨʫʰʝʥʥʷ ʘʥʛʽʦʛʝʥʝʟʫ, ʘʢʪʠʚʘʮʽʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʰʣʷʭʽʚ ʪʘ ʝʧʽʛʝʥʝʪʠʯʥʽ 

ʟʤʽʥʠ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘʚʽʪʴ ʧʽʩʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʛʣʽʢʝʤʽʾ (çʛʣʽʢʝʤʽʯʥʘ 

ʧʘʤôʷʪʴè) [59]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ AGEs ʚʽʜʽʛʨʘʶʪʴ ʘʢʪʠʚʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʢʘʨʜʽʦ-, ʤʽʦ-, ʥʝʬʨʦ- ʪʘ ʨʝʪʠʥʦʧʘʪʽʾ ʟʘ ʫʤʦʚ ʎɼ. ɯʩʥʫʻ ʯʦʪʠʨʠ ʦʩʥʦʚʥʠʭ 

ʤʝʭʘʥʽʟʤʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ AGEs ʥʘ ʩʫʜʠʥʠ: 1) ʤʦʜʠʬʽʢʘʮʽʷ ʧʨʦʪʝʾʥʽʚ ʚ 

ʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʨʝʛʫʣʷʮʽʶ ʛʝʥʥʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ; 2) ʟʤʽʥʘ 

ʤʦʣʝʢʫʣ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʧʦʨʫʰʝʥʥʷʤ ʩʠʛʥʘʣʽʥʛʫ 

ʤʽʞ ʤʘʪʨʠʢʩʦʤ ʪʘ ʢʣʽʪʠʥʘʤʠ, ʫʪʚʦʨʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʣʶʯʦʚʠʤʠ 

ʤʦʣʝʢʫʣʘʤʠ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʪʘ ʢʦʣʘʛʝʥʦʤ, ʣʘʤʽʥʽʥʦʤ, ʚʽʪʨʦʥʝʢʪʠʥʦʤ ʪʘ 

ʝʣʘʩʪʠʥʦʤ, ʚʣʠʚ ʥʘ ʛʥʫʯʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʪʝʾʥʽʚ ʤʘʪʨʠʢʩʫ, ʱʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʥʝʧʽʜʜʘʪʣʠʚʠʤ ʽ ʟʥʠʞʫʶʻ ʢʦʥʪʨʘʢʪʠʣʴʥʫ ʬʫʥʢʮʽʶ ʤʽʦʢʘʨʜʘ ʪʘ ʩʫʜʠʥ; 

3) ʧʦʰʢʦʜʞʝʥʥʷ ʙʽʣʢʽʚ ʢʨʦʚôʷʥʦʛʦ ʨʫʩʣʘ ʪʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʠʚ ʥʘ ʾʭ ʨʦʙʦʪʫ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʤʽʥʶʶʪʴ ʩʚʦʶ ʤʦʣʝʢʫʣʷʨʥʫ ʢʦʥʬʦʨʤʘʮʽʶ ʽ ʬʝʨʤʝʥʪʘʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʚʟʘʻʤʦʜʽʶ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʪʘ ʽʥʰʽ ʬʫʥʢʮʽʾ; 4) AGEs ʤʦʞʫʪʴ 

ʘʢʪʠʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʨʝʮʝʧʪʦʨʠ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ, RAGEs ï ʦʜʠʥ ʟ ʚʠʜʽʚ 
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ʨʝʮʝʧʪʦʨʽʚ, ʚʟʘʻʤʦʜʽʷ ʟ ʷʢʠʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʢʘʩʢʘʜʫ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʩʠʛʥʘʣʽʚ, ʧʨʦʚʦʢʫʻ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʝʥʥʷ, ʘʧʦʧʪʦʟʫ, 

ʧʨʦʪʨʦʤʙʽʯʥʦʛʦ ʩʪʘʥʫ, ʬʽʙʨʦʟʫ ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ TGF-ɓ, ʧʦʩʠʣʝʥʥʷ ʩʠʥʪʝʟʫ 

ʢʦʣʘʛʝʥʽʚ III, IV, V, VI ʪʠʧʽʚ, ʣʘʤʽʥʽʥʫ ʪʘ ʬʽʙʨʦʥʝʢʪʠʥʫ, ʽʥʜʫʢʫʻ NF-əB, 

ʝʢʩʧʨʝʩʽʶ ʤʦʣʝʢʫʣ ʘʜʛʝʟʽʾ ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ. ʆʢʨʽʤ ʪʦʛʦ, ʘʢʪʠʚʘʮʽʷ 

ʚʢʘʟʘʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʧʨʠʷʻ ʽʥʜʫʢʮʽʾ iNOS ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʚʤʽʩʪʫ NO ʜʦ ʪʦʢʩʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʩʣʷ ʚʟʘʻʤʦʜʽʾ ʽʟ 

ʢʠʩʥʝʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʝʨʦʢʩʠʥʽʪʨʠʪʫ (ʥʽʪʨʦʟʠʚʥʠʡ ʩʪʨʝʩ), 

ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ, ʷʢʠʡ ʧʦʰʢʦʜʞʫʻ ʙʽʣʢʠ, ɼʅʂ, ʘʢʪʠʚʫʻ NF-əB,  

ʢʘʩʧʘʟʫ-3 ʪʘ ʽʥʜʫʢʫʻ ʘʧʦʧʪʦʟ ʢʣʽʪʠʥ ʩʫʜʠʥ [60, 61]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʛʣʽʢʦʟʠʣʴʦʚʘʥʽ ʙʽʣʢʠ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʣʽʧʽʜʘʤʠ ʤʦʞʫʪʴ 

ʫʪʚʦʨʶʚʘʪʠ ʢʽʥʮʝʚʽ ʧʨʦʜʫʢʪʠ ʧʦʩʠʣʝʥʦʾ ʣʽʧʦʧʝʨʦʢʩʠʜʘʮʽʾ, ʷʢʽ ʯʠʥʷʪʴ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʜʠʥʠ ʩʽʪʢʽʚʢʠ ʪʘ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʽʶ, ʚʢʘʟʘʥʠʡ ʧʨʦʮʝʩ 

ʯʘʩʪʢʦʚʦ ʙʣʦʢʫʻʪʴʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ [57]. 

ʇʦʣʽʦʣʦʚʠʡ ʰʣʷʭ ʘʢʪʠʚʫʻʪʴʩʷ ʭʨʦʥʽʯʥʦʶ ʛʽʧʝʨʛʣʽʢʝʤʽʻʶ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʙʣʠʟʴʢʦ 30 % ʛʣʶʢʦʟʠ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʴʜʦʟʦʨʝʜʫʢʪʘʟʠ ʜʦ 

ʩʦʨʙʽʪʦʣʫ ʪʘ ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʨʙʽʪʦʣʜʝʛʽʜʨʦʛʝʥʘʟʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʬʨʫʢʪʦʟʫ. 

ʇʽʜ ʯʘʩ ʚʢʘʟʘʥʠʭ ʧʨʦʮʝʩʽʚ ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʅɸɼ+ 

(ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ ʦʢʠʩʥʝʥʠʡ) ʪʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʅɸɼʅ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʨʦʟʚʠʪʦʢ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ. ɹʽʣʴʰ ʪʦʛʦ, ʧʝʨʰʘ 

ʨʝʘʢʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʅɸɼʌʅ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʦʢʠʩʥʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʟʥʠʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʧʦʩʠʣʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ɸʌʂ. ɺ ʧʦʜʘʣʴʰʦʤʫ 

ʩʦʨʙʽʪʦʣʜʝʛʽʜʨʦʛʝʥʘʟʘ ʢʦʥʢʫʨʫʻ ʟ ʛʣʽʮʝʨʘʣʴʜʝʛʽʜʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʦʶ ʟʘ 

ʅɸɼ+, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʤʝʥʰ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʩʠʥʪʝʟʫ NO, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʚʘʟʦʢʦʥʩʪʨʠʢʮʽʾ ʪʘ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ [62]. 

ɻʝʢʩʦʟʘʤʽʥʥʠʡ ʰʣʷʭ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʛʣʽʢʦʣʽʪʠʯʥʦʤʫ ʪʘ ʚʢʣʶʯʘʻ 

ʫʪʚʦʨʝʥʥʷ ʟ ʬʨʫʢʪʦʟʦ-6-ʬʦʩʬʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʣʶʪʘʤʽʥʬʨʫʢʪʦʟʦ-6-

ʬʦʩʬʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ʛʣʶʢʦʟʘʤʽʥʦ-6-ʬʦʩʬʘʪʫ ʟ ʧʦʜʘʣʴʰʠʤ ʡʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʚ UDP-N-ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʽʥ, ʩʫʙʩʪʨʘʪ ʩʧʝʮʠʬʽʯʥʠʡ ʜʣʷ 
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ʆ-GlcNAc ʪʨʘʥʩʬʝʨʘʟʠ, ʱʦ ʢʘʪʘʣʽʟʫʻ ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ 

ʟʘ ʟʘʣʠʰʢʘʤʠ ʩʝʨʠʥʫ ʪʘ ʪʨʝʦʥʽʥʫ [62]. 

ʌʨʫʢʪʦʟʦ 1:6-ʙʽʬʦʩʬʘʪ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʘ ʜʠʛʽʜʨʦʢʩʠʘʮʝʪʦʥʬʦʩʬʘʪ ʪʘ 

ʛʣʽʮʝʨʘʣʴʜʝʛʽʜ-3-ʬʦʩʬʘʪ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʦʜʥʝ ʚ ʦʜʥʦʛʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʝʘʢʮʽʾ ʽʟʦʤʝʨʽʟʘʮʽʾ. ʅʘʢʦʧʠʯʝʥʥʷ ʛʣʽʮʝʨʘʣʴʜʝʛʽʜ 3-ʬʦʩʬʘʪʫ ʤʦʞʝ 

ʧʦʩʠʣʶʚʘʪʠ ʩʠʥʪʝʟ ʜʽʘʮʠʣʛʣʽʮʝʨʦʣʫ, ʘʢʪʠʚʘʪʦʨʘ ʇʂ-ʉ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʌʅʇ-1ɓ, ʝʥʜʦʪʝʣʽʥʫ-1, NF-əB ʪʘ ʬʘʢʪʦʨʫ ʨʦʩʪʫ 

ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ, ʘ ʪʘʢʦʞ ʽʥʜʫʢʫʻ ʫʪʚʦʨʝʥʥʷ ɸʌʂ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʦʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʇʂ-ʉ ʘʢʪʠʚʫʻ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʫ ʰʣʷʭʦʤ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ 

ʨ47phox ʩʫʙʦʜʠʥʠʮʽ, ʧʦʩʠʣʶʶʯʠ ʾʾ ʪʨʘʥʩʣʦʢʘʮʽʶ ʟ ʮʠʪʦʟʦʣʷ ʜʦ ʤʽʩʮʷ ʟʙʽʨʢʠ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʢʘʟʘʥʦʛʦ ʬʝʨʤʝʥʪʫ ʥʘ ʤʝʤʙʨʘʥʽ. ʆʢʨʽʤ ʪʦʛʦ ʘʢʪʠʚʘʮʽʷ ʇʂ-ʉ 

ʽʥʜʫʢʫʻ ɯʈ, ʰʣʷʭʦʤ ʧʨʠʛʥʽʯʝʥʥʷ Akt-ʟʘʣʝʞʥʦʾ ʬʫʥʢʮʽʾ NO-ʩʠʥʪʘʟʠ, ʝʢʩʧʨʝʩʽʶ 

TGF-ɓ, ʛʦʣʦʚʥʦʛʦ ʤʝʜʽʘʪʦʨʫ ʬʽʙʨʦʟʫ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ, ʟʦʢʨʝʤʘ ɼʅ [62, 63]. ʇʦʢʘʟʘʥʦ, ʱʦ ʘʢʪʠʚʘʮʽʷ ʇʂ-ʉ 

ʤʦʜʠʬʽʢʫʻ ʪʨʘʥʩʢʨʠʧʮʽʶ ʛʝʥʽʚ ʢʦʣʘʛʝʥʫ, ʬʽʙʨʦʥʝʢʪʠʥʫ, ʢʦʥʪʨʘʢʪʠʣʴʥʠʭ ʪʘ 

ʙʽʣʢʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʪʘ ʥʝʡʨʦʥʘʭ, 

ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʨʽʮʠʪʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʨʝʪʠʥʦʧʘʪʽʾ [57, 58].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʫʤʦʚ ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʠʡ ʨʠʟʠʢ ʟʘ ʨʘʭʫʥʦʢ ʪʘʢʠʭ  ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢ: 

ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʜʠʩʛʣʽʢʝʤʽʷ, ʜʠʩʣʽʧʽʜʝʤʽʷ ʪʘ ʧʨʦʟʘʧʘʣʴʥʠʡ ʩʪʘʥ. 

 

1.3. ʇʘʪʦʛʝʥʝʟ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ ï ʦʜʥʦʛʦ ʟ ʯʠʥʥʠʢʽʚ ʨʠʟʠʢʫ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ  

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʪʝʥʟʽʷ, ʛʽʧʝʨʛʣʽʢʝʤʽʷ, ʛʽʧʝʨʣʽʧʽʜʝʤʽʷ, ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ ʪʘ ʽʥʰʽ 

ʩʢʣʘʜʦʚʽ ʄʉ ʪʽʩʥʦ ʢʦʨʝʣʶʶʪʴ ʟ ʨʦʟʚʠʪʢʦʤ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ɼʅ. ɺʟʘʻʤʦʜʽʷ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʟʦʜʠʪʴ ʜʦ 
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ʤʥʦʞʠʥʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʘʥʦʤʘʣʽʡ, ʱʦ ʽʥʽʮʽʶʶʪʴ ʥʠʨʢʦʚʫ ʚʘʟʦʜʠʣʘʪʘʮʽʶ, 

ʛʣʦʤʝʨʫʣʷʨʥʫ ʛʽʧʝʨʬʽʣʴʪʨʘʮʽʶ ʪʘ ʘʣʴʙʫʤʽʥʫʨʽʶ [25, 64, 65]. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʫ 20 % ʧʘʮʽʻʥʪʽʚ ʽʟ ʎɼ 1-ʛʦ ʘʙʦ 2-ʛʦ ʪʠʧʫ ʧʽʩʣʷ 

ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ɼʅ [66]. 

ʄʝʭʘʥʽʟʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʥʠʨʢʘʭ ʟʘ 

ʫʤʦʚ ʄʉ ʚʢʣʶʯʘʶʪʴ ʧʦʩʠʣʝʥʥʷ ʛʣʦʤʝʨʫʣʷʨʥʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʥʠʨʢʦʚʫ 

ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ, ʘʢʪʠʚʘʮʽʶ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʪʘ ʘʥʦʤʘʣʴʥʫ ʩʝʢʨʝʮʽʶ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʦʨʫʰʝʥʴ ʻ ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʘʣʴʙʫʤʽʥʫʨʽʾ, 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʤʝʟʘʥʛʽʘʣʴʥʠʭ ʪʘ ʩʫʜʠʥʥʠʭ ʢʣʽʪʠʥ ʥʠʨʦʢ, ʨʦʟʨʦʩʪʘʥʥʷ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ [65]. ʐʚʠʜʢʽʩʪʴ ʝʢʩʢʨʝʮʽʾ ʘʣʴʙʫʤʽʥʫ ʽʟ ʩʝʯʝʶ ʪʘ 

ʰʚʠʜʢʽʩʪʴ ʛʣʦʤʝʨʫʣʷʨʥʦʾ ʝʢʩʢʨʝʮʽʾ ʻ ʧʨʝʜʠʢʪʦʨʘʤʠ ʥʝʬʨʦʧʘʪʽʾ ʪʘ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʠʨʦʢ ʚʞʝ ʥʘ ʩʪʘʜʽʾ ʧʨʝʜʽʘʙʝʪʫ [67]. ʆʪʞʝ ʢʦʥʪʨʦʣʴ ʛʣʽʢʝʤʽʾ, 

ʨʽʚʥʷ ʣʽʧʽʜʽʚ, ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʟʥʠʞʝʥʥʷ ʘʣʴʙʫʤʽʥʫʨʽʾ ʤʦʞʝ ʩʧʨʠʷʪʠ 

ʫʧʦʚʽʣʴʥʝʥʥʶ ʘʙʦ ʧʦʧʝʨʝʜʞʝʥʥʶ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʥʝʬʨʦʧʘʪʽʾ [25]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʜʤʽʨʥʠʡ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʥʘʪʱʝ ʻ ʧʘʪʦʣʦʛʽʯʥʦʶ 

ʫʤʦʚʦʶ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʫʪʚʦʨʝʥʥʷ O2Åī, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʘʢʪʠʚʫʻ ʦʩʥʦʚʥʽ 

ʤʝʪʘʙʦʣʽʯʥʽ ʰʣʷʭʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ Brownlee ʪʘ ʩʧʽʚʘʚʪ., ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ 

ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʽ ʻ ʫʥʽʢʘʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʘʪʦʛʝʥʝʟʫ 

ʧʦʨʫʰʝʥʴ ʎɼ ʪʘ ʄʉ, ʟʦʢʨʝʤʘ ɼʅ [64]. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ (ʪʝʤʧʦʣʫ, ʪʽʦʣʫ, ʢʘʣʽʩʪʘʪʠʥʫ) ʧʦʣʽʧʰʫʚʘʣʦ ʽʥʜʫʢʦʚʘʥʝ 

ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ, ʟʥʠʞʫʶʯʠ ʨʽʚʝʥʴ ʘʣʴʙʫʤʽʥʫʨʽʾ ʪʘ 

ʬʽʙʨʦʟ [68].  

ʅʘʷʚʥʽʩʪʴ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʷʢ ʥʘ ʤʦʜʝʣʷʭ ɯʈ ʫ 

ʪʚʘʨʠʥ, ʪʘʢ ʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʎɼ 1-ʛʦ ʪʘ 2-ʛʦ ʪʠʧʫ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ 

ʧʦʩʠʣʶʻ ʫʪʚʦʨʝʥʥʷ ɸʌʂ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʥʠʨʦʢ, 

ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʜʠʩʨʝʛʫʣʷʮʽʷ ʨʝʜʦʢʩ-ʯʫʪʣʠʚʠʭ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ ʪʘ 

ʦʢʠʩʥʝʥʥʷ ɼʅʂ, ʣʽʧʽʜʽʚ, ʧʨʦʪʝʾʥʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʠʥʪʝʟ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʪʨʠʢʩʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʡʦʛʦ ʜʝʛʨʘʜʘʮʽʶ 
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ʟʥʠʞʫʻʪʴʩʷ. ʌʅʇ-Ŭ ʪʘʢʦʞ ʧʦʩʠʣʶʻ ʛʝʥʝʨʘʮʽʶ ɸʌʂ ʚ ʢʣʽʪʠʥʘʭ 

ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʢʘʥʘʣʴʮʽʚ ʪʘ ʢʘʧʩʫʣʠ ʥʝʬʨʦʥʫ [65]. 

AGEs, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʭʨʦʥʽʯʥʦʾ ʛʽʧʝʨʛʣʽʢʝʤʽʾ, ʧʽʜʚʠʱʫʶʪʴ 

ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʮʠʪʦʢʽʥʽʚ, ʬʘʢʪʦʨʽʚ 

ʨʦʩʪʫ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʧʦʪʦʚʱʝʥʥʷ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʪʘ ʨʦʟʚʠʪʦʢ 

ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟʫ. ɺʟʘʻʤʦʜʽʷ AGEs ʟ RAGEs ʽʥʜʫʢʫʻ ʝʢʩʧʨʝʩʽʶ ʽʥʛʽʙʽʪʦʨʘ-1 

ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʽʥʦʛʝʥʫ ʪʘ ʤʈʅʂ (ʤʘʪʨʠʯʥʘ ʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ) 

ʪʨʘʥʩʛʣʫʪʘʤʽʥʘʟʠ ʚ ʪʫʙʫʣʷʨʥʠʭ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ. ɻʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ, 

ʧʨʦʜʫʢʪ ʛʝʢʩʦʟʘʤʽʥʥʦʛʦ ʰʣʷʭʫ, ʩʪʠʤʫʣʶʻ ʪʨʘʥʩʢʨʠʧʮʽʶ TGF- ɓ, ʱʦ ʪʘʢʦʞ 

ʩʧʨʠʯʠʥʷʻ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ [65, 66]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʧʦʪʦʢʩʠʯʥʽʩʪʴ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʥʠʨʢʦʚʠʭ 

ʧʦʨʫʰʝʥʴ, ʦʩʢʽʣʴʢʠ ʛʽʧʝʨʣʽʧʽʜʝʤʽʷ ʧʦʩʠʣʶʻ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʢʣʽʪʠʥʘʭ ʢʘʧʩʫʣ 

ʥʝʬʨʦʥʽʚ ʰʣʷʭʦʤ ʧʦʟʠʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ SREBP-1 ʪʘ 2 (ʙʽʣʢʠ 1 ʽ 2, ʱʦ 

ʟʚ`ʷʟʫʶʪʴʩʷ ʟʽ ʩʪʝʨʦʣ-ʨʝʛʫʣʷʪʦʨʥʠʤ ʝʣʝʤʝʥʪʦʤ) [25, 69]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʩʫʙ`ʻʢʪʽʚ ʽʟ ʦʞʠʨʽʥʥʷʤ ʪʘ ʜʽʘʙʝʪʦʤ ʤʝʭʘʥʽʟʤ 

ʛʣʦʤʝʨʫʣʦʟʫ ʻ ʧʦʜʽʙʥʠʤ ʪʘ ʧʦʚ`ʷʟʘʥʠʡ ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʤʘʢʨʦʬʘʛʽʚ ʚ ʥʠʨʢʠ, 

ʧʦʩʠʣʝʥʥʷʤ ʧʨʦʜʫʢʮʽʾ ʌʅʇ-Ŭ, ɯʃ-6 ʪʘ MCP-1, ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʽʣʢʘ, 

ʤʦʣʝʢʫʣʠ-1 ʘʜʛʝʟʽʾ ʢʣʽʪʠʥ ʩʫʜʠʥ (VCAM-1) ʪʘ ʨʦʟʚʠʪʢʦʤ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʫ. ʍʨʦʥʽʯʥʘ ʛʽʧʝʨʛʣʽʢʝʤʽʷ ʩʧʨʠʯʠʥʷʻ ʘʢʪʠʚʘʮʽʶ ʛʦʨʤʦʥʘʣʴʥʠʭ ʰʣʷʭʽʚ, 

ʟʦʢʨʝʤʘ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʥʜʦʪʝʣʽʥʫ; ʇʂ-ʉ, 

MAPK, ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ NF-əB, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʟʤʽʥʘ ʝʢʩʧʨʝʩʽʾ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʮʠʪʦʢʽʥʽʚ ʪʘ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʥʘʩʘʤʧʝʨʝʜ ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ 

ʬʘʢʪʦʨʫ ʨʦʩʪʫ-ɓ (TGF-ɓ), ʢʣʶʯʦʚʦʛʦ ʪʨʠʛʝʨʘ ʘʧʦʧʪʦʟʫ ʧʦʜʦʮʠʪʽʚ, 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʤʝʟʘʥʛʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʩʠʥʪʝʟʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ 

ʤʘʪʨʠʢʩʫ, ʟʦʢʨʝʤʘ ʢʦʣʘʛʝʥʫ VI ʪʘ ʬʽʙʨʦʥʝʢʪʠʥʫ [25, 68, 26]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʜʠʧʦʥʝʢʪʠʥ ʤʘʻ ʨʝʥʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʧʨʠʛʥʽʯʫʶʯʠ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʟʘʧʘʣʝʥʥʷ ʪʘ ʬʽʙʨʦʟ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ 

ʩʠʩʪʝʤʥʦʾ ʜʽʾ, ʪʘ ʡʦʛʦ ʨʽʚʝʥʴ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝʛʘʪʠʚʥʦ ʢʦʨʝʣʶʻ ʽʟ 

ʰʚʠʜʢʽʩʪʶ ʝʢʩʢʨʝʮʽʾ ʘʣʴʙʫʤʽʥʫ. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʎɼ 2-ʛʦ ʪʠʧʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʢʘʟʘʥʦʛʦ ʮʠʪʦʢʽʥʫ ʪʘ ʧʦʩʠʣʝʥʥʷ ʘʣʴʙʫʤʽʥʫʨʽʾ [70]. 
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ɸʣʝ ʻ ʮʠʪʦʢʽʥʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʾ ʥʠʨʦʢ, ʟʦʢʨʝʤʘ ʣʝʧʪʠʥ: 

ʽʩʥʫʻ ʧʨʷʤʠʡ ʟʚ`ʷʟʦʢ ʤʽʞ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʻʶ, ʞʠʨʦʚʠʤʠ ʥʘʢʦʧʠʯʝʥʥʷʤʠ ʚ 

ʽʥʪʨʘʘʙʜʦʤʽʥʘʣʴʥʽʡ ʦʙʣʘʩʪʽ ʪʘ ʧʦʩʠʣʝʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ʚ ʛʽʧʦʪʘʣʘʤʫʩʽ 

ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʧʽʜʚʠʱʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ 

ʪʠʩʢʫ [65]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ɼʅ, ʷʢ ʦʜʥʦʛʦ ʟ ʯʠʥʥʠʢʽʚ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʢʫʤʫʣʷʪʠʚʥʦʾ ʜʽʾ ʙʘʛʘʪʴʦʭ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʪʘ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʘʢʪʠʚʫʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ 

ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʩʠʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ʪʘ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ. 

 

1.4. ʇʦʪʝʥʮʽʡʥʘ ʨʦʣʴ ʪʘʫʨʠʥʫ, ʝʢʩʪʨʘʢʪʽʚ ʛʣʦʜʫ ʪʘ ʢʨʦʧʠʚʠ ʩʦʙʘʯʦʾ ʚ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʪʝʨʘʧʽʾ ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

 

ʊʘʫʨʠʥ ï ʧʨʠʨʦʜʥʘ ʘʤʽʥʦʩʫʣʴʬʦʢʠʩʣʦʪʘ, ʷʢʫ ʚʧʝʨʰʝ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʟ 

ʞʦʚʯʽ ʙʠʢʘ (lat. Bos taurus) ʚ 1827 ʨʦʮʽ, ʧʨʠʩʫʪʥʷ ʚ ʢʣʽʪʠʥʘʭ ʤʘʡʞʝ ʚʩʽʭ 

ʦʨʛʘʥʽʚ ʩʩʘʚʮʽʚ. ɺʤʽʩʪ ʪʘʫʨʠʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʪʢʘʥʠʥʠ ʪʘ ʢʣʽʪʠʥ, ʚʠʩʦʢʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʻʾ ʩʧʦʣʫʢʠ ʚʠʷʚʣʝʥʘ ʚ ʞʦʚʯʽ, ʢʠʰʝʯʥʠʢʫ, ʩʝʨʮʽ, ʩʢʝʣʝʪʥʠʭ 

ʤôʷʟʘʭ, ʤʦʟʢʫ ʪʘ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʥʘʭ, ʧʝʯʽʥʮʽ, ʥʠʨʢʘʭ, ʩʽʪʢʽʚʮʽ ʦʢʘ ʪʘ 

ʣʝʡʢʦʮʠʪʘʭ. ʆʩʥʦʚʥʘ ʤʘʩʘ ʪʘʫʨʠʥʫ ʥʘʜʭʦʜʠʪʴ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʟ ʾʞʝʶ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʤʦʣʦʢʦ, ʷʡʮʷ, ʤôʷʩʦ, ʨʠʙʘ, ʤʦʨʝʧʨʦʜʫʢʪʠ), ʘʣʝ ʚ 

ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʽʥ ʪʘʢʦʞ ʤʦʞʝ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʟ ʮʠʩʪʝʾʥʫ ʟʘ ʫʯʘʩʪʶ 

ʜʝʢʘʨʙʦʢʩʠʣʘʟʠ ʮʠʩʪʝʾʥʩʫʣʴʬʦʥʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʚʽʪʘʤʽʥʫ ɺ6, 

ʷʚʣʷʶʯʠʩʴ ʢʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ ʦʙʤʽʥʫ ʩʽʨʢʦʚʤʽʩʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. ɼʣʷ 

ʜʝʷʢʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʥʘʧʨʠʢʣʘʜ ʢʽʰʦʢ, ʚʽʥ ʻ ʥʝʟʘʤʽʥʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝʟʜʘʪʥʽ ʡʦʛʦ ʩʠʥʪʝʟʫʚʘʪʠ, ʪʦʤʫ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʟ ʢʦʨʤʦʤ. ʊʘʫʨʠʥ ʘʙʩʦʨʙʫʻʪʴʩʷ ʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʢʨʽʟʴ ʘʧʽʢʘʣʴʥʫ ʤʝʤʙʨʘʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʘʬʽʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʫ ʪʘʫʨʠʥʫ (TauT), ʪʘʢʦʞ ʟʥʘʯʥʘ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʠʪʴ ʰʣʷʭʦʤ 
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ʜʠʬʫʟʽʾ. TauT ʻ Na-Cl-ʟʘʣʝʞʥʠʤ ʪʘ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚ ʫʩʽʭ ʪʢʘʥʠʥʘʭ ʩʩʘʚʮʽʚ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʤʦʞʣʠʚʠʡ ʪʨʘʥʩʧʦʨʪ ʪʘʫʨʠʥʫ ʧʨʦʪʠ ʛʨʘʜʽʻʥʪʫ ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʦʩʢʽʣʴʢʠ ʚ ʪʢʘʥʠʥʘʭ ʡʦʛʦ ʚ 100 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʚ ʧʣʘʟʤʽ (20-100 ɛʄ). 

ɽʢʩʢʨʝʮʽʷ ʪʘʫʨʠʥʫ ʫ ʩʩʘʚʮʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʠʨʢʘʤʠ, 

ʰʚʠʜʢʽʩʪʴ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʚʢʘʟʘʥʫ 

ʘʤʽʥʦʢʠʩʣʦʪʫ [71, 72, 73, 74, 75, 76]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʢʣʽʪʠʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘʫʨʠʥ ʽʩʥʫʻ ʷʢ ʮʚʽʪʪʝʨʽʦʥ 

ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʅ, ʜʦʙʨʝ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ ʪʘ ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʧʨʦʪʝʾʥʽʚ, ʚʠʢʦʥʫʻ ʙʘʛʘʪʦ ʙʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʜʝʪʦʢʩʠʢʘʮʽʶ, 

ʩʪʘʙʽʣʽʟʘʮʽʶ ʤʝʤʙʨʘʥʠ, ʨʝʛʫʣʷʮʽʶ ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʢʦʥ'ʶʛʘʮʽʶ ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ (ʪʘʫʨʦʭʦʣʽʻʚʦʾ ʪʘ ʪʘʫʨʦʢʩʝʥʦʜʝʦʢʩʠʭʦʣʽʻʚʦʾ) ʪʘ ʩʧʨʠʷʻ ʟʘʩʚʦʻʥʥʶ 

ʣʽʧʽʜʽʚ ʧʨʠ ʪʨʘʚʣʝʥʥʽ, ʨʝʛʫʣʶʻ ʨʽʚʝʥʴ ʢʘʣʴʮʽʶ, ʥʘʪʨʽʶ, ʪʘ ʢʘʣʽʶ, ʧʽʜʪʨʠʤʫʻ 

ʙʘʣʘʥʩ ʥʝʡʨʦʪʨʘʥʩʤʽʪʪʝʨʽʚ. ɺʧʣʠʚʘʶʯʠ ʥʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʨʦʟʯʠʥʥʠʢʽʚ, ʧʨʦʷʚʣʷʻ ʘʥʪʠʘʨʠʪʤʽʯʥʠʡ, 

ʽʟʦ- ʪʘ ʭʨʦʥʦʪʨʦʧʥʠʡ ʝʬʝʢʪʠ, ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ʩʽʪʢʽʚʢʠ ʦʢʘ, 

ʥʠʨʦʢ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ, ʝʥʜʦʢʨʠʥʥʦʾ, ʽʤʫʥʥʦʾ ʪʘ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤ. 

ɺʢʘʟʘʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ ʤʦʞʝ ʜʽʷʪʠ ʥʝ ʣʠʰʝ ʷʢ ʦʨʛʘʥʽʯʥʠʡ ʦʩʤʦʣʽʪ, ʘʣʝ ʡ ʚ 

ʷʢʦʩʪʽ ʰʘʧʝʨʦʥʫ ʤʦʜʫʣʶʚʘʪʠ ʬʦʣʜʠʥʛ ʧʨʦʪʝʾʥʽʚ ʚ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ 

ʨʝʪʠʢʫʣʫʤʽ. ʊʘʫʨʠʥ ʚʧʣʠʚʘʻ ʥʘ ʩʢʦʨʦʯʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ, 

ʟʜʘʪʝʥ ʟʤʝʥʰʫʚʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ, ʽʥʜʫʢʦʚʘʥʽ ʬʽʟʠʯʥʠʤʠ ʚʧʨʘʚʘʤʠ, 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ; ʨʘʟʦʤ ʽʟ ʛʦʨʤʦʥʘʤʠ 

ʨʦʩʪʫ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʷʮʽʾ ʨʦʩʪʫ ʢʽʩʪʦʢ [76, 77, 78, 79, 80, 81]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʘʫʨʠʥ ʚʧʣʠʚʘʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʥʘʚʯʘʪʠʩʷ ʪʘ ʧʦʢʨʘʱʫʻ ʧʘʤôʷʪʴ, 

ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʥʝʡʨʦʤʦʜʫʣʷʪʦʨ, ʧʦʩʣʘʙʣʶʶʯʠ ʛʣʫʪʘʤʘʪ-ʽʥʜʫʢʦʚʘʥʫ 

ʥʝʡʨʦʪʦʢʩʠʯʥʽʩʪʴ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ [82]. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʧʦʚʽʜʦʤʣʝʥʴ ʱʦʜʦ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʟʘ ʫʤʦʚ ʜʝʬʽʮʠʪʫ 

ʪʘʫʨʠʥʫ: ʜʝʛʝʥʝʨʘʮʽʷ ʩʽʪʢʽʚʢʠ ʦʢʘ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʧʦʨʫʰʝʥʥʷ, 

ʽʤʫʥʦʜʝʬʽʮʠʪ, ʘʪʨʦʬʽʷ ʤôʷʟʽʚ, ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʜʠʩʬʫʥʢʮʽʷ ʪʘ ʧʝʨʝʜʯʘʩʥʝ 

ʩʪʘʨʽʥʥʷ [72]. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʎɼ, ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʨʽʚʝʥʴ ʪʘʫʨʠʥʫ [83]. O. P. Wʫjcik ʟʽ ʩʧʽʘʚʪ. ʚʠʷʚʠʣʠ 
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ʟʚʦʨʦʪʥʶ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʘʫʨʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ 

ʨʠʟʠʢʦʤ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʝʜ ʞʽʥʦʢ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʍʉ, 

ʱʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʫʤʦʚ ʥʠʞʯʦʛʦ ʨʽʚʥʶ ʍʉ [84].  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ 

ʚʠʷʚʣʝʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʞʠʚʘʥʥʷʤ ʪʘʫʨʠʥʫ ʟ ʜʽʻʪʦʶ ʪʘ ʩʤʝʨʪʥʦʩʪʽ 

ʚʽʜ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ [80]. ɺ ʥʦʨʤʽ ʚʽʥ ʩʢʣʘʜʘʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʤʽʦʢʘʨʜʘ (50-60 %) [85], ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʦʛʦ 

ʢʦʨʝʣʶʻ ʟ ʘʨʠʪʤʽʻʶ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʡʦʛʦ ʨʦʣʣʶ ʚ ʙʫʬʝʨʽʟʘʮʽʾ ʢʘʣʴʮʽʶ [86]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʢʦʧʠʯʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʫʨʠʥʫ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʄʉ, ʎɼ ʪʘ ʡʦʛʦ ʫʩʢʣʘʜʥʝʥʴ, ʦʞʠʨʽʥʥʷ, ʜʠʩʣʽʧʽʜʝʤʽʾ ʪʘ 

ʛʽʧʝʨʪʝʥʟʽʾ [87]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʧʝʨʦʨʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʫʨʠʥʫ ʫ ʱʫʨʽʚ ʽʟ 

ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ 

ʩʝʨʮʷ ʜʦ ʤʘʩʠ ʪʽʣʘ (ʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ ʪʚʘʨʠʥ ʽʟ ʧʘʪʦʣʦʛʽʻʶ), ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʥʦʨʤʘʣʽʟʫʻ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʫ ʩʪʘʥʽ ʩʠʩʪʦʣʠ ʪʘ ʩʝʨʮʝʚʠʡ ʚʠʢʠʜ [88]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʪʘʫʨʠʥ ʟʜʘʪʝʥ ʚʧʣʠʚʘʪʠ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʮʷ, ʡʦʛʦ ʜʝʬʽʮʠʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʩʪʦʩʫʶʪʴʩʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ɺ 

ʩʝʨʮʝʚʦʤʫ ʤôʷʟʽ ʚʢʘʟʘʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ ʚʠʢʦʥʫʻ ʨʦʣʴ ʦʩʤʦʨʝʛʫʣʷʪʦʨʘ, 

ʥʝʧʨʷʤʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʤʘʻ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ, 

ʩʪʘʙʽʣʽʟʫʻ ʤʝʤʙʨʘʥʫ ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʬʦʩʬʦʣʽʧʽʜʘʤʠ, ʚʧʣʠʚʘʶʯʠ ʥʘ 

ʢʦʥʪʨʘʢʪʠʣʴʥʫ ʬʫʥʢʮʽʶ, ʤʦʜʫʣʶʻ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʨʽʚʝʥʴ ʢʘʣʴʮʽʶ, 

ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʾʥʢʽʥʘʟ ʪʘ ʬʦʩʬʘʪʘʟ, ʧʨʠʛʥʽʯʫʶʯʠ ʘʧʦʧʪʦʟ [89]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʫʨʠʥʫ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʢʦʨʦʥʘʨʥʠʭ ʩʫʜʠʥ 

ʩʝʨʮʷ, ʷʢʽ ʙʫʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ ʪʝʨʘʧʽʾ, ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʾʭ ʟʜʘʪʥʽʩʪʴ 

ʧʝʨʝʥʦʩʠʪʠ ʙʽʣʴʰʽ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʪʘʫʨʠʥʫ ʥʘ 

ʬʫʥʢʮʽʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʟʘʚʜʷʢʠ ʡʦʛʦ ʨʦʣʽ ʚ ʨʝʛʫʣʷʮʽʾ 

ʉʘ2+ ʛʦʤʝʦʩʪʘʟʫ, ʘ ʩʘʤʝ ʝʬʝʢʪʫ ʥʘ ʧʦʪʝʥʮʽʘʣ-ʟʘʣʝʞʥʽ ʉʘ2+ ʢʘʥʘʣʠ, Na+ ʢʘʥʘʣʠ, 



32 

Na+-ʉʘ2+ ʦʙʤʽʥʥʠʢ ʪʘ ʰʣʷʭʦʤ ʢʦʪʨʘʥʩʧʦʨʪʫ Na+-ʪʘʫʨʠʥ [90]. 

ɺʽʜʦʤʦ, ʱʦ ʪʘʫʨʠʥ ʧʨʦʷʚʣʷʻ ʧʨʦʪʠʬʽʙʨʦʟʥʠʡ ʝʬʝʢʪ ʚ ʜʝʷʢʠʭ ʦʨʛʘʥʘʭ, 

ʟʦʢʨʝʤʘ ʧʝʯʽʥʮʽ ʪʘ ʣʝʛʝʥʷʭ, ʧʨʠʛʥʽʯʫʻ ʧʘʥʢʨʝʘʪʠʯʥʠʡ ʬʽʙʨʦʟ ʫ ʱʫʨʽʚ. 

ʍʨʦʥʽʯʥʽ ʧʘʥʢʨʝʘʪʠʪʠ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʫ, ʪʘʫʨʠʥ ʤʦʞʝ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʷʢ ʥʘ ʝʥʜʦ-, ʪʘʢ ʽ ʝʢʟʦʢʨʠʥʥʫ ʬʫʥʢʮʽʾ ʧʽʜʰʣʫʥʢʦʚʦʾ 

ʟʘʣʦʟʠ. ɺʚʝʜʝʥʥʷ ʪʘʫʨʠʥʫ ʚ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʜʦʟʘʭ ʧʨʠʛʥʽʯʫʚʘʣʦ ʘʧʦʧʪʦʟ ʪʘ 

ʬʽʙʨʦʟ ʘʮʠʥʘʨʥʠʭ ʢʣʽʪʠʥ, ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ 

ʧʨʦʷʚʣʷʻ ʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ ʱʦʜʦ ʦʢʩʠʜʘʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ɓ-ʢʣʽʪʠʥʘʭ, ʱʦ ʻ 

ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʫʨʠʥʫ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʭʨʦʥʽʯʥʠʭ ʧʘʥʢʨʝʘʪʠʪʽʚ [91, 92]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʪʘʫʨʠʥ ʩʢʣʘʜʘʻ ʤʘʡʞʝ ʧʦʣʦʚʠʥʫ ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ 

ʢʣʽʪʠʥ ʩʽʪʢʽʚʢʠ ʪʘ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʘʢʪʠʚʘʮʽʾ ʢʘʥʘʣʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʮʠʢʣʽʯʥʠʤ 

ʛʫʘʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʦʤ, ʢʣʶʯʦʚʦʛʦ ʝʪʘʧʫ ʚ ʩʠʛʥʘʣʴʥʦʤʫ ʢʘʩʢʘʜʽ 

ʬʦʪʦʪʨʘʥʩʜʫʢʮʽʾ [93]. ʎʠʪʦʧʨʦʪʝʢʪʦʨʥʘ ʜʽʷ ʪʘʫʨʠʥʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʧʨʠʛʥʽʯʝʥʥʽ ʛʣʶʢʦʟʦ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʘʧʦʧʪʦʟʫ ʟʘʚʜʷʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ, ʛʘʣʴʤʫʚʘʥʥʶ ʢʘʩʧʘʟʠ-3 ʪʘ PPAR-ɔ-ʟʘʣʝʞʥʠʭ ʝʬʝʢʪʦʨʽʚ (PPAR-

ɔ/ʢʘʩʧʘʟʘ-3 ʰʣʷʭ). ɿʘʚʜʷʢʠ ʚʠʱʝʥʘʟʚʘʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʘʫʨʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʠʯʥʦʾ ʨʝʪʠʥʦʧʘʪʽʾ [94]. 

ʇʦʢʘʟʘʥʦ ʨʷʜ ʧʦʟʠʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʪʘʫʨʠʥʫ ʚ ʥʠʨʢʘʭ: ʚʽʥ ʚʧʣʠʚʘʻ ʥʘ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʨʝʥʘʣʴʥʠʭ ʩʫʜʠʥ ʪʘ ʢʦʥʪʨʦʣʴ ʘʚʪʦʥʦʤʥʦʶ ʥʝʨʚʦʚʦʶ 

ʩʠʩʪʝʤʦʶ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʫ ʱʫʨʽʚ; ʡʦʛʦ ʧʨʝʥʘʪʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʚôʷʟʘʥʝ ʟ ʜʦʚʛʦʪʨʠʚʘʣʠʤʠ ʝʬʝʢʪʘʤʠ ʥʘ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʪʘ ʥʠʨʢʦʚʫ 

ʬʫʥʢʮʽʶ ʫ ʜʦʨʦʩʣʠʭ, ʟʥʠʞʫʻ ʘʢʪʠʚʥʽʩʪʴ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʮʠʪʦʢʽʥʽʚ ʪʘ ʝʥʜʦʪʝʣʽʥʫ. ʅʘ ʱʫʨʘʭ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʜʝʬʽʮʠʪ ʪʘʫʨʠʥʫ ʚ ʧʨʝʥʘʪʘʣʴʥʠʡ ʪʘ ʬʝʪʘʣʴʥʠʡ 

ʧʝʨʽʦʜʠ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʨʦʚôʷʥʦʛʦ ʪʠʩʢʫ ʫ ʜʦʨʦʩʣʠʭ ʦʩʦʙʠʥ [77]. ɺʢʘʟʘʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ, ʡʤʦʚʽʨʥʦ 

ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʘ ʚʽʜʥʦʚʣʝʥʥʶ ʨʽʚʥʷ ʥʝʬʨʠʥʫ, 

ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʥʠʨʢʦʚʦʛʦ VEGF, ʤʦʞʝ ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʜʽʘʙʝʪʠʯʥʘ ʥʝʬʨʦʧʘʪʽʷ [95]. 
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ɺʠʷʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 1 % ʨʦʟʯʠʥʫ ʪʘʫʨʠʥʫ ʧʨʦʪʷʛʦʤ 52-ʭ ʪʠʞʥʽʚ 

ʟʥʠʞʫʚʘʣʦ ʟʘʛʘʣʴʥʫ ʧʨʦʪʝʾʥʫʨʽʶ ʪʘ ʘʣʴʙʫʤʽʥʫʨʽʶ ʥʘ 50 %, ʧʦʧʝʨʝʜʞʫʚʘʣʦ 

ʛʽʧʝʨʪʨʦʬʽʶ ʢʣʫʙʦʯʢʽʚ, ʧʨʠʛʥʽʯʫʚʘʣʦ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ ʪʘ 

ʪʫʙʫʣʦʽʥʪʝʩʪʠʥʘʣʴʥʠʡ ʬʽʙʨʦʟ ʫ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ [27]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʪʘʫʨʠʥ ʧʦʣʽʧʰʫʻ ʤʝʪʘʙʦʣʽʟʤ ʚʫʛʣʝʚʦʜʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʎɼ 

1-ʛʦ ʪʠʧʫ, ʟʤʝʥʰʫʻ ʛʽʧʝʨʛʣʽʢʝʤʽʶ, ʽʥʜʫʢʦʚʘʥʫ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʤ, ʫ ʱʫʨʽʚ, 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʨ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʘʥʢʨʝʘʪʠʯʥʠʭ ʦʩʪʨʽʚʮʽʚ ʫ ʪʚʘʨʠʥ ʽʟ 

ʘʣʣʦʢʩʘʥʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʫʨʠʥʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢ ʙʘʟʘʣʴʥʦʛʦ, ʪʘʢ ʽ 

ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʽʥʩʫʣʽʥʦʤ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʪʠʨʦʟʠʥʫ IR ʚ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ 

ʪʘ ʧʝʯʽʥʮʽ. ʋ ʤʠʰʝʡ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʪʘʫʨʠʥ, ʚʽʜʤʽʯʝʥʦ ʧʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʛʝʥʽʚ ʟʘʣʫʯʝʥʠʭ ʜʦ ʩʪʠʤʫʣʽʚ ʩʝʢʨʝʮʽʾ ʽʥʩʫʣʽʥʫ, ʘ ʩʘʤʝ: ʛʣʶʢʦʟʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʫ 2, ʛʣʶʢʦʢʽʥʘʟʠ, ʨʝʮʝʧʪʦʨʘ 1 ʩʫʣʴʬʦʥʽʣʩʝʯʦʚʠʥʠ ʪʘ 

ʧʘʥʢʨʝʘʪʠʯʥʦʛʦ ʜʫʦʜʝʥʘʣʴʥʦʛʦ ʛʦʤʝʦʙʦʢʩʫ. ʊʘʫʨʠʥ ʟʜʘʪʝʥ ʧʦʩʠʣʶʚʘʪʠ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ ʚ ʧʝʯʽʥʮʽ, ʩʪʠʤʫʣʶʻ ʩʠʥʪʝʟ ʛʣʽʢʦʛʝʥʫ ʪʘ ʟʘʭʚʘʪ 

ʛʣʶʢʦʟʠ ʧʝʨʠʬʝʨʠʯʥʠʤʠ ʪʢʘʥʠʥʘʤʠ. ɯʩʥʫʶʪʴ ʜʘʥʽ, ʱʦ ʪʘʫʨʠʥ ʟʜʘʪʝʥ ʧʨʷʤʦ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʝʮʝʧʪʦʨʦʤ ʽʥʩʫʣʽʥʫ. ʆʪʞʝ, ʛʽʧʦʛʣʽʢʝʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʢʘʟʘʥʦʾ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʦʜʫʣʷʮʽʻʶ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ ʪʘ 

ʧʦʩʠʣʝʥʥʷʤ ʡʦʛʦ ʩʝʢʨʝʮʽʾ [87]. 

ɹʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʪʘʫʨʠʥ ʤʘʻ ʚʘʟʦʜʠʣʘʪʘʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʽʥʛʽʙʫʻ ʘʧʦʧʪʦʟ, ʟʘʧʘʣʝʥʥʷ ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʧʽʜ ʯʘʩ ʧʽʜʚʠʱʝʥʦʾ ʛʝʥʝʨʘʮʽʾ NO. ʊʘʢʦʞ ʜʦʜʘʚʘʥʥʷ ʚʢʘʟʘʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ 

ʚʽʜʥʦʚʣʶʻ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ ʚ ʦʩʪʨʽʚʮʷʭ ʫ ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ 

ʥʠʟʴʢʦʙʽʣʢʦʚʽʡ ʜʽʻʪʽ ʪʘ ʱʦʡʥʦ ʧʨʠʧʠʥʠʣʠ ʛʦʜʫʚʘʪʠ ʤʦʣʦʢʦʤ ʤʘʪʝʨʽ [96] 

ʍʨʦʥʽʯʥʝ ʜʦʜʘʚʘʥʥʷ ʪʘʫʨʠʥʫ ʚʽʜʥʦʚʣʶʚʘʣʦ ʝʥʜʦʪʝʣʽʡ-ʟʘʣʝʞʥʫ ʘʮʝʪʠʣʭʦʣʽʥ-

ʽʥʜʫʢʦʚʘʥʫ ʨʝʣʘʢʩʘʮʽʶ ʘʦʨʪʠ ʱʫʨʽʚ ʟ ʜʝʬʽʮʠʪʦʤ ʙʽʣʢʘ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ 

ʟʥʠʞʝʥʥʷʤ ʛʝʥʝʨʘʮʽʾ ɸʌʂ ʪʘ ʧʦʩʠʣʝʥʥʷʤ ʘʮʝʪʠʣʭʦʣʽʥ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʚʠʚʽʣʴʥʝʥʥʷ NO. ʈʦʟʛʣʷʜʘʶʪʴ ʪʨʠ ʛʦʣʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʚ 

ʝʥʜʦʪʝʣʽʾ: 1) ʟʥʠʞʝʥʥʷ ʚ ʩʫʜʠʥʘʭ ʧʨʦʜʫʢʮʽʾ ʩʫʧʝʨʦʢʩʠʜʘʥʽʦʥʫ ʅɸɼʌʅ-

ʦʢʩʠʜʘʟʦʶ ʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʝʢʩʧʨʝʩʽʾ ʮʠʪʦʟʦʣʴʥʦʾ ʩʫʙʦʜʠʥʠʮʽ ʨ47phox, 
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2) ʯʘʩʪʢʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ eNOS ʟʘ ʩʝʨʽʥʦʤ1177 ʪʘ 

3) ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʦʟʘʢʣʽʪʠʥʥʦʾ ʬʦʨʤʠ ʉʆɼ [96]. 

ɸʥʪʠʜʽʘʙʝʪʠʯʥʘ ʜʽʷ ʪʘʫʨʠʥʫ ʫ ʩʢʣʘʜʽ ʂʊʇ ʤʦʞʝ ʙʫʪʠ ʧʦʩʠʣʝʥʘ ʟʘ 

ʨʘʭʫʥʦʢ ʽʥʰʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʝʢʩʪʨʘʢʪʽʚ 

ʛʣʦʜʫ ʪʘ ʢʨʦʧʠʚʠ ʩʦʙʘʯʦʾ. 

ɽʢʩʪʨʘʢʪ ʧʣʦʜʽʚ ʛʣʦʜʫ (Crataegus oxyacantha L.). ɻʣʽʜ ʧʨʦʪʷʛʦʤ 

ʙʘʛʘʪʴʦʭ ʩʪʦʣʽʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʨʘʜʠʮʽʡʥʽʡ ʪʘ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ 

ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʉʉɿ. ʉʧʝʢʪʨ ʥʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʣʦʜʫ ʚʢʣʶʯʘʻ ʢʘʨʜʽʦʪʨʦʧʥʫ, ʛʽʧʦʣʽʧʽʜʝʤʽʯʥʫ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʧʨʦʟʘʧʘʣʴʥʫ ʪʘ ʩʝʜʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ [21, 97]. 

ʅʝʱʦʜʘʚʥʦ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʫ ʝʢʩʪʨʘʢʪʽʚ ʛʣʦʜʫ ʪʘʢʦʞ ʘʥʪʠʜʽʘʙʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʊʘʢ,ʚ 

ʜʦʩʣʽʜʘʭ ʥʘ ʉ57BL/6J ʤʠʰʘʭ ʽʟ ʎɼ, ʽʥʜʫʢʦʚʘʥʠʤ ɺɾɼ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʛʽʧʝʨʛʣʽʢʝʤʽʾ, 

ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʾ ʪʘ ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʾ [98]. 

ɺʚʘʞʘʶʪʴ, ʱʦ ʤʝʭʘʥʽʟʤ ʘʥʪʠʛʽʧʝʨʛʣʽʢʝʤʽʯʥʦʾ ʜʽʾ ʛʣʦʜʫ ʧʦʣʷʛʘʻ ʚ 

ʘʢʪʠʚʘʮʽʾ ɸʄʌ-ʟʘʣʝʞʥʦʾ ʢʽʥʘʟʠ (AMPK) ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʥʷ ʾʾ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʥʠʞʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ 

ʬʦʩʬʦʝʥʦʣʧʽʨʫʚʘʪʢʘʨʙʦʢʩʠʢʽʥʘʟʠ (PEPCK) [98]. ʆʢʨʽʤ ʪʦʛʦ, ʧʦʣʽʧʰʝʥʥʶ 

ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʷ ʩʠʥʪʝʟʫ ʪʘ ʪʨʘʥʩʣʦʢʘʮʽʾ 

ʛʣʶʢʦʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ GLUT 4. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʘʢʪʠʚʘʮʽʷ AMPK ʚ ʧʝʯʽʥʮʽ 

ʧʽʜ ʚʧʣʠʚʦʤ ʛʣʦʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʤʈʅʂ ʩʠʥʪʘʟʠ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʧʦʩʠʣʝʥʥʷ ɓ-ʦʢʠʩʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ 

ʬʝʨʤʝʥʪʽʚ ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʮʠʨʢʫʣʶʶʯʠʭ ʊɻ ʽ ʭʦʣʝʩʪʝʨʠʥʫ [99]. ɿʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ 

ʧʝʯʽʥʮʽ ʧʽʜ ʚʧʣʠʚʦʤ ʛʣʦʜʫ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʤʘʩʠ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʘʜʠʧʦʮʠʪʽʚ ʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ, 

ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʘʪʝʨʦʛʝʥʥʽʩʪʴ ʫ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ [99]. 

ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʩʪʦʷʥʢʠ ʧʣʦʜʽʚ 

Crataegus oxyacantha ʫ ʱʫʨʽʚ, ʷʢʽ ʚʞʠʚʘʣʠ ʛʽʧʝʨʣʽʧʽʜʝʤʽʯʥʫ ʜʽʻʪʫ ʧʦʧʝʨʝʜʞʫʻ 
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ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʽʧʽʜʽʚ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʪʘ ʞʠʨʦʚʠʭ ʜʝʧʦ ʚ ʧʝʯʽʥʮʽ ʡ 

ʘʦʨʪʽ [100]. ʆʢʨʽʤ ʪʦʛʦ, ʝʢʩʪʨʘʢʪ ʛʣʦʜʫ ʧʦʩʠʣʶʚʘʚ ʟʚôʷʟʫʚʘʥʥʷ ʃʇʅʑ-1251 

ʽʟ ʧʣʘʟʤʘʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ ʧʝʯʽʥʢʠ in vitro ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʶ ʟ ʨʝʮʝʧʪʦʨʘʤʠ, 

ʧʽʜʚʠʱʫʚʘʚ ʝʢʩʢʨʝʮʽʶ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʟʥʠʞʫʚʘʚ ʩʠʥʪʝʟ ʭʦʣʝʩʪʝʨʦʣʫ ʫ 

ʱʫʨʽʚ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʘʪʝʨʦʛʝʥʥʽʡ ʜʽʻʪʽ. ɺʽʜʦʤʦ, ʱʦ ʛʣʽʜ ʪʘʢʦʞ ʤʦʞʝ 

ʟʥʠʞʫʚʘʪʠ ʘʙʩʦʨʙʮʽʶ ʭʦʣʝʩʪʝʨʦʣʫ ʰʣʷʭʦʤ ʧʨʠʛʥʽʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʠʰʢʦʚʦʾ 

ʘʮʠʣʢʦʝʥʟʠʤ ɸ: ʭʦʣʝʩʪʝʨʦʣʘʮʠʣʪʨʘʥʩʬʝʨʘʟʠ [101].  

ɺʢʘʟʘʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠʩʷ ʟʘʚʜʷʢʠ ʩʠʥʝʨʛʽʯʥʽʡ 

ʜʽʾ ʬʣʘʚʦʥʦʾʜʽʚ, ʪʨʠʪʝʨʧʝʥʽʚ, ʩʘʧʦʥʽʥʽʚ ʪʘ ʜʝʷʢʠʭ ʘʤʽʥʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʥʘʩʪʦʷʥʢʠ ʟ ʧʣʦʜʽʚ ʛʣʦʜʫ [102].  

ɽʢʩʪʨʘʢʪ ʢʨʦʧʠʚʠ ʩʦʙʘʯʦʾ (Leonurus cardiaca L.). ʂʨʦʧʠʚʘ ʩʦʙʘʯʘ 

ʚʦʣʦʜʽʻ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʤʘʻ ʜʦʚʛʫ 

ʽʩʪʦʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʬʽʪʦʪʝʨʧʽʾ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ 

ʪʘʢʠʭ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʘʣʢʘʣʦʾʜʠ, ʬʣʘʚʦʥʦʾʜʠ, 

ʪʝʨʧʝʥʠ,ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʪʘ ʾʭ ʜʝʨʠʚʘʪʠ, ʘʥʪʠʦʮʠʘʥʠ, ʩʪʝʨʦʣʠ, ʛʣʽʢʦʟʠʜʠ ʪʘ 

ʽʥʰʽ [103, 21]. ɺʽʜʦʤʦ, ʱʦ ʝʢʩʪʨʘʢʪ ʨʦʩʣʠʥʠ ʚʠʷʚʣʷʻ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ, 

ʩʝʜʘʪʠʚʥʫ, ʘʥʘʣʴʛʝʪʠʯʥʫ, ʧʨʦʪʠʩʫʜʦʤʥʫ, ʘʥʪʠʘʥʛʽʥʘʣʴʥʫ, ʛʽʧʦʪʝʥʟʠʚʥʫ, 

ʩʧʘʟʤʦʣʽʪʠʯʥʫ, ʜʽʫʨʝʪʠʯʥʫ ʪʘ ʤôʷʢʫ ʢʘʨʜʽʦʪʦʥʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ [104].  

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʨʦʧʠʚʘ ʩʦʙʘʯʘ ʟʥʠʞʫʻ ʨʽʚʝʥʴ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ; ʌʅʇ-Ŭ, ʽʥʜʫʢʫʻ ʩʠʥʪʝʟ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ, ʚʠʷʚʣʷʻ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɺ ʜʦʩʣʽʜʘʭ ʥʘ C57BL/6 ʤʠʰʘʭ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʘʪʝʨʦʛʝʥʥʫ ʜʽʻʪʫ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʪʨʘʢʪʫ Leonurus 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚ ʧʣʘʟʤʽ ʭʦʣʝʩʪʝʨʠʥʫ, ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʍʉ-ʃʇɺʑ ʪʘ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʽʚ ʣʝʧʪʠʥʦʧʦʜʽʙʥʠʭ ʦʢʠʩʥʝʥʠʭ 

ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʧʦʢʨʘʱʫʻ ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʬʫʥʢʮʽʶ [105].  

ʃʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʪʨʘʢʪʽʚ 

ʨʦʩʣʠʥʠ ʟʘ ʫʤʦʚ ʎɼ 2 ʪʠʧʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʡʦʛʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʝʢʨʝʮʽʶ 

ʽʥʩʫʣʽʥʫ, ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʘʣʴʮʽʶ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘ ʢʫʣʴʪʫʨʘʭ 

ʢʣʽʪʠʥ ʽʥʩʫʣʽʥʦʤʠ INS-1E . ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ 



36 

ʩʪʠʤʫʣʶʶʪʴ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ, ʻ ʜʫʞʝ ʧʦʣʷʨʥʠʤʠ ʪʘ ʜʦʙʨʝ ʨʦʟʯʠʥʷʶʪʴʩʷ ʚ 

ʚʦʜʽ, ʡʤʦʚʽʨʥʦ, ʩʝʨʝʜ ʥʠʭ ï ʢʚʝʨʮʝʪʠʥ-ʆ-ʛʝʢʩʦʟʠʣʛʝʢʩʦʟʠʜ ʪʘ ʢʚʝʨʮʝʪʠʥ-ʆ-

ʜʝʦʢʩʠʛʝʢʩʦʟʠʣʛʝʢʩʦʟʠʜ. ɺʦʥʠ ʽʥʛʽʙʫʶʪʴ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʨʦʟôʻʜʥʫʶʯʠʡ 

ʧʨʦʪʝʾʥ, ʱʦ ʧʽʜʚʠʱʫʻ ʤʝʤʙʨʘʥʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʨʽʚʝʥʴ ɸʊʌ ʪʘ ʧʨʠʛʥʽʯʫʻ 

ɸʊʌ-ʯʫʪʣʠʚʽ ʢʘʣʽʻʚʽ ʢʘʥʘʣʠ ʚ ʧʘʥʢʨʝʘʪʠʯʥʠʭ ɓ-ʢʣʽʪʠʥʘʭ. ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ 

ʧʦʷʩʥʝʥʴ ʜʽʾ ʝʢʩʪʨʘʢʪʽʚ Leonurus ʥʘ ʚʠʚʽʣʴʥʝʥʥʷ ʽʥʩʫʣʽʥʫ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʧʦʩʠʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ ʚ 

ʛʦʨʤʦʥ-ʧʨʦʜʫʢʫʶʯʠʭ ʢʣʽʪʠʥ [106]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʝʦʥʫʨʽʥʫ (ʘʙʦ SCM-198) ï ʘʣʢʘʣʦʾʜʫ, ʱʦ 

ʤʽʩʪʠʪʴʩʷ ʚ ʪʨʘʚʽ ʢʨʦʧʠʚʠ ʩʦʙʘʯʦʾ ï ʫ db/db ʤʠʰʝʡ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʪʠʞʥʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʩʪʧʨʘʥʜʽʘʣʴʥʦʾ ʛʽʧʝʨʛʣʽʢʝʤʽʾ, ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ 

ʧʣʘʟʤʽ ʢʨʦʚʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʩʫʣʽʥʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʘʥʪʠʜʽʘʙʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʥʦʾ ʨʝʯʦʚʠʥʠ [107]. 

ɻʽʧʦʛʣʽʢʝʤʽʯʥʠʡ ʝʬʝʢʪ SCM-198, ʡʤʦʚʽʨʥʦ, ʦʙʫʤʦʚʣʝʥʠʡ ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ 

ʨʝʛʫʣʶʚʘʪʠ ʪʨʘʥʩʢʨʠʧʮʽʶ ʛʝʥʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʛʣʶʢʦʟʠ ʪʘ ʟʥʠʞʫʚʘʪʠ ʾʾ 

ʧʨʦʜʫʢʮʽʶ ʧʝʯʽʥʢʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʝʦʥʫʨʽʥ ʧʦʩʠʣʶʻ ʝʢʩʧʨʝʩʽʶ ʤʈʅʂ 

ʛʣʶʢʦʢʽʥʘʟʠ ʪʘ ʟʥʠʞʫʻ ï PEPCK [107]. 

ɺʨʘʭʦʚʫʶʯʠ ʪʷʞʢʽ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʽ ʥʘʩʣʽʜʢʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʄʉ ʪʘ 

ʎɼ ʚ ʩʚʽʪʽ, ʘʢʪʫʘʣʴʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ ʦʩʣʘʙʣʝʥʥʷ ʨʦʟʚʠʪʢʫ ʾʭ ʧʨʦʷʚʽʚ. ʇʨʠ ʮʴʦʤʫ, 

ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʢʦʤʧʣʝʢʩʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʩʪʨʫʢʪʫʨʥʦ 

ʧʦʜʽʙʥʠʭ ʤʝʪʘʙʦʣʽʪʘʤ ʦʨʛʘʥʽʟʤʫ, ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʥʠʟʴʢʦʶ 

ʪʦʢʩʠʯʥʽʩʪʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʥʪʝʪʠʯʥʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ. ɸʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʦʞʝʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʂʊʇ ʚ ʨʽʟʥʽʡ 

ʤʽʨʽ ʚʧʣʠʚʘʻ ʥʘ ʦʩʥʦʚʥʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʣʘʥʢʠ ʎɼ ʪʘ ʡʦʛʦ ʩʫʜʠʥʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ, ʘ ʾʭ ʧʦʻʜʥʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʠʥʝʨʛʽʟʤʫ ʘʥʪʠʜʽʘʙʝʪʠʯʥʦʾ 

ʜʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʻ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 
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ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʚʠʪʦʢ ʩʠʥʜʨʦʤʫ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʅʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʜʦʟʚʽʣ ʢʦʤʽʩʽʾ ʟ  ʧʠʪʘʥʴ ʙʽʦʝʪʠʢʠ. 

ʊʚʘʨʠʥ ʫʪʨʠʤʫʚʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ: ʧʨʠʨʦʜʥʝ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʭʘʨʯʦʚʠʡ 

ʨʝʞʠʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʪʚʘʨʠʥ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʅʘʮʽʦʥʘʣʴʥʠʭ ʟʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ 

ʪʚʘʨʠʥʘʭ, ʚʠʤʦʛ GLP (ʥʘʣʝʞʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʧʨʘʢʪʠʢʘ), ʜʠʨʝʢʪʠʚʠ ʈʘʜʠ ɭʉ 

(ɽʚʨʦʩʦʶʟ) 86/609 ʚʽʜ 24 ʣʠʩʪʦʧʘʜʘ 1986 ʨ. ʧʨʦ ʟʙʣʠʞʝʥʥʷ ʟʘʢʦʥʽʚ, ʧʦʩʪʘʥʦʚ 

ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʧʦʣʦʞʝʥʴ ʜʝʨʞʘʚ ɭʉ ʟ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ ʪʚʘʨʠʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʽʥʰʦʾ ʥʘʫʢʦʚʦʾ ʤʝʪʠ ʪʘ ʥʘʢʘʟʫ 

ʄʆɿ (ʤʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ) ʋʢʨʘʾʥʠ ˉ 281 ʚʽʜ 01.11.2000 ʨ. çʇʨʦ 

ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʥʦʨʤ ʨʦʙʦʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥè [108]. 

ɺ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʷʢʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʙʣʝʪʢʠ çʂʨʘʪʘʣè ʚʠʨʦʙʥʠʮʪʚʘ ɿɸʊ ʅɺʎ 

ñɹʦʨʱʘʛʽʚʩʴʢʠʡ ʭʽʤʽʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʟʘʚʦʜò (ʋʢʨʘʾʥʘ). ʉʝʨʽʷ ˉ 040208, 

ʩʢʣʘʜ: 867 ʤʛ ʪʘʫʨʠʥʫ; 43 ʤʛ ʝʢʩʪʨʘʢʪʫ ʧʣʦʜʽʚ ʛʣʦʜʫ (Crataegus oxycantha L.); 

87 ʤʛ ʝʢʩʪʨʘʢʪʫ ʢʨʦʧʠʚʠ ʩʦʙʘʯʦʾ (Leonurus cardiaca L.); ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ: 

ʢʨʦʭʤʘʣʴ ʢʘʨʪʦʧʣʷʥʠʡ; ʤʘʛʥʽʶ ʩʪʝʘʨʘʪ; ʘʝʨʦʩʠʣ. ɺ ʷʢʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ. 

ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 24 ʩʪʘʪʝʚʦʟʨʽʣʽ ʩʘʤʠʮʽ ʪʘ 66 ʩʘʤʮʽʚ ʱʫʨʽʚ 

ʧʦʧʫʣʷʮʽʾ Wistar ʟ ʨʦʟʧʣʽʜʥʠʢʘ ʚʽʚʘʨʽʶ ɼʋ Ăɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʝʥʜʦʢʨʠʥʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʽʤ. ɺ. ʗ. ɼʘʥʠʣʝʚʩʴʢʦʛʦ ʅɸʄʅ ʋʢʨʘʾʥʠò.  

ɿʥʝʞʠʚʣʝʥʥʷ ʪʚʘʨʠʥ, ʦʚʘʨʽʝʢʪʦʤʽʶ ʪʘ ʽʥʰʽ ʧʨʦʮʝʜʫʨʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ 

ʙʽʣʴ, ʧʨʦʚʦʜʠʣʠ ʧʽʜ ʥʘʨʢʦʟʦʤ. 
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2.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʦʜʝʣʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ  

 

ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʊʇ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʦʜʝʣʷʭ ʩʠʥʜʨʦʤʫ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʦʩʪʽ ʨʽʟʥʦʛʦ ˇʝʥʝʟʫ ʪʘ ʚʠʩʦʢʦʜʦʟʦʚʦʛʦ ʩʪʝʧʪʦʟʦʪʦʮʠʥʦʚʦʛʦ 

ʜʽʘʙʝʪʫ. 

ʄʦʜʝʣʴ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ. 

ʉʠʥʜʨʦʤ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽʥʜʫʢʫʚʘʣʠ ʚʦʩʴʤʠ-ʪʠʞʥʝʚʠʤ 

ʫʪʨʠʤʘʥʥʷʤ ʱʫʨʽʚ ʥʘ ɺɾɼ, ʫ ʷʢʽʡ ʙʽʣʢʠ, ʚʫʛʣʝʚʦʜʠ, ʞʠʨʠ ʩʢʣʘʜʘʣʠ 4,9; 26,4; 

68,7 % ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʢʘʣʦʨʽʡ. ʂʦʥʪʨʦʣʴʥʽ ʪʚʘʨʠʥʠ ʫʪʨʠʤʫʚʘʣʠʩʴ 

ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ ʜʽʻʪʽ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʴ ʽʟ ʙʽʣʢʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʞʠʨʽʚ (15,0; 81,1; 

3,9 % ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʢʘʣʦʨʽʡ) [109].  

ʂʊʇ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʝʨʦʨʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʫ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ 

ʩʫʩʧʝʥʟʽʾ ʚ ʜʦʟʘʭ 100 ʪʘ 300 ʤʛ ʪʘʫʨʠʥʫ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ, ʧʨʦʪʷʛʦʤ ʚʦʩʴʤʠ 

ʪʠʞʥʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʛʦ ʜʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʟʘ 

ʘʥʘʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʝʨʰʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʯʦʪʠʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʨʫʧʠ: 

- ʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ; 

- ɺɾɼ + ʨʦʟʯʠʥʥʠʢ; 

- ɺɾɼ + ʂʊʇ ʚ ʜʦʟʽ 100 ʤʛ ʪʘʫʨʠʥʫ/ʢʛ ʤʘʩʠ ʪʽʣʘ,  

- ɺɾɼ + ʂʊʇ ʚ ʜʦʟʽ 300 ʤʛ ʪʘʫʨʠʥʫ /ʢʛ ʤʘʩʠ ʪʽʣʘ. 

ʄʦʜʝʣʴ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ, 

ʟʘ ʫʤʦʚ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ. 

ʋ ʩʘʤʠʮʴ ʱʫʨʽʚ ʚʘʛʦʶ 260-280 ʛ ʜʝʬʽʮʠʪ ʝʩʪʨʦʛʝʥʽʚ ʚʽʜʪʚʦʨʶʚʘʣʠ 

ʰʣʷʭʦʤ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʦʚʘʨʽʝʢʪʦʤʽʾ ʧʽʜ ʣʝʛʢʠʤ ʝʬʽʨʥʠʤ ʥʘʨʢʦʟʦʤ [110]. 

ɺʝʨʠʬʽʢʘʮʽʶ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʩʠ ʤʘʪʢʠ ʚ 

ʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʉ ʫ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ ʽʥʜʫʢʫʚʘʣʠ 16-ʪʠʞʥʝʚʠʤ 

ʫʪʨʠʤʘʥʥʷʤ ʪʚʘʨʠʥ ʥʘ ɺɾɼ, ʫ ʷʢʽʡ ʙʽʣʢʠ, ʚʫʛʣʝʚʦʜʠ, ʞʠʨʠ ʩʢʣʘʜʘʣʠ 4,9; 

26,4; 68,7 % ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʢʘʣʦʨʽʡ. ʂʦʥʪʨʦʣʴʥʽ ʪʚʘʨʠʥʠ 
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ʫʪʨʠʤʫʚʘʣʠʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ ʜʽʻʪʽ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʴ ʽʟ ʙʽʣʢʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʞʠʨʽʚ 

(15,0; 81,1; 3,9 % ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʢʘʣʦʨʽʡ) [109].  

ʇʨʝʧʘʨʘʪ ʟʘʩʪʦʩʦʚʫʚʘʣʠ  ʧʝʨʦʨʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʫ ʫ ʚʠʛʣʷʜʽ 

ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ ʚ ʜʦʟʘʭ 100 ʪʘ 300 ʤʛ ʪʘʫʨʠʥʫ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʯʝʨʝʟ ʚʽʩʽʤ 

ʪʠʞʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʪʷʛʦʤ ʚʦʩʴʤʠ ʪʠʞʥʽʚ. ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ. 

ʋʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʚʘʨʠʥʠ ʚ ʜʨʫʛʽʡ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ 

ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ: 

- ʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ; 

- ʦʚʘʨʽʝʢʪʦʤʽʷ + ɺɾɼ + ʨʦʟʯʠʥʥʠʢ; 

- ʦʚʘʨʽʝʢʪʦʤʽʷ + ɺɾɼ + ʂʊʇ ʚ ʜʦʟʽ 100 ʤʛ ʪʘʫʨʠʥʫ/ʢʛ ʤʘʩʠ ʪʽʣʘ; 

- ʦʚʘʨʽʝʢʪʦʤʽʷ + ɺɾɼ + ʂʊʇ ʚ ʜʦʟʽ 300 ʤʛ ʪʘʫʨʠʥʫ/ʢʛ ʤʘʩʠ ʪʽʣʘ. 

ʄʦʜʝʣʴ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ 

ʜʽʻʪʦʶ (ɺʌɼ). 

ʄʉ ʚʠʢʣʠʢʘʣʠ ʫ ʱʫʨʽʚ-ʩʘʤʮʽʚ ʚʘʛʦʶ 200-250 ʛ ʭʨʦʥʽʯʥʠʤ (ʧʨʦʪʷʛʦʤ 

ʜʚʦʭ ʤʽʩʷʮʽʚ) ʥʘʜʭʦʜʞʝʥʥʷʤ ʬʨʫʢʪʦʟʠ ʽʟ ʧʠʪʥʦʶ ʚʦʜʦʶ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 

200 ʛ/ʣ [111]. ɼʽʻʪʫ, ʥʘ ʷʢʽʡ ʫʪʨʠʤʫʚʘʣʠ ʪʚʘʨʠʥ, ʥʝ ʟʤʽʥʶʚʘʣʠ. 

ʇʨʝʧʘʨʘʪ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʫ ʚ ʜʦʟʽ 100 ʤʛ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʪʘʫʨʠʥ, 

ʧʨʦʪʷʛʦʤ ʚʦʩʴʤʠ ʪʠʞʥʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʛʦ ʜʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʪʨʝʪʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʪʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʨʫʧʠ: 

- ʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ; 

- ɺʌɼ + ʨʦʟʯʠʥʥʠʢ; 

- ɺʌɼ + ʂʊʇ. 

ʄʦʜʝʣʴ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʶ ʜʦʟʦʶ 

ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʫ 

ɼʽʘʙʝʪ ʚʠʢʣʠʢʘʣʠ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʚʘʛʦʶ 200-250 ʛ ʦʜʥʦʨʘʟʦʚʠʤ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʤ ʚʚʝʜʝʥʥʷʤ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʫ ʚ ʜʦʟʽ 60 ʤʛ/ʢʛ ʤʘʩʠ 
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ʪʽʣʘ [112]. ʏʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʽʥʜʫʢʮʽʾ ʜʽʘʙʝʪʫ ʪʚʘʨʠʥ ʽʟ ʙʘʟʘʣʴʥʦʶ 

ʛʣʽʢʝʤʽʻʶ ʙʽʣʴʰ, ʥʽʞ 14 ʤʤʦʣʴ/ʣ ʚʢʣʶʯʘʣʠ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʨʝʧʘʨʘʪ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʝʨʦʨʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʫ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ ʚ 

ʜʦʟʘʭ 100 ʪʘ 300 ʤʛ ʪʘʫʨʠʥʫ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʟ ʧʝʨʰʦʛʦ ʜʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʨʦʪʷʛʦʤ ʚʦʩʴʤʠ ʪʠʞʥʽʚ. ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʜʽʘʙʝʪʠʯʥʠʭ ʱʫʨʽʚ ʟʘ 

ʘʥʘʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ. 

ɺ ʯʝʪʚʝʨʪʽʡ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʚʘʨʠʥ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʯʦʪʠʨʠ 

ʛʨʫʧʠ: 

- ʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ;  

- ʜʽʘʙʝʪ + ʨʦʟʯʠʥʥʠʢ; 

- ʜʽʘʙʝʪ + ʂʊʇ ʚ ʜʦʟʽ 100 ʤʛ ʪʘʫʨʠʥʫ/ʢʛ ʤʘʩʠ ʪʽʣʘ; 

- ʜʽʘʙʝʪ + ʂʊʇ ʚ ʜʦʟʽ 300 ʤʛ ʪʘʫʨʠʥʫ/ʢʛ ʤʘʩʠ ʪʽʣʘ. 

ɺʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʪʚʦʨʠʪʠ ʦʩʥʦʚʥʽ ʤʝʪʘʙʦʣʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, 

ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ ʫ 

ʣʶʜʠʥʠ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʢʦʨʝʢʪʥʦ ʧʨʦʚʝʩʪʠ ʝʢʩʪʨʘʧʦʣʷʮʽʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ. 

 

2.3. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

 

ʉʪʘʥ ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʪʝʩʪʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʛʣʶʢʦʟʠ (ɺʏʊʊɻ), 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʪʝʩʪʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ (ɺʏʊʊɯ) [113], 

ʢʦʨʦʪʢʦʛʦ ʽʥʩʫʣʽʥʦʚʦʛʦ ʪʝʩʪʫ [114]. ʂʨʽʤ ʪʦʛʦ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʥʘ ʛʣʽʢʝʤʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʽʚʥʝʤ ʙʘʟʘʣʴʥʦʾ ʛʣʽʢʝʤʽʾ, 

ʛʣʶʢʦʟʫʨʽʾ, ʘ ʪʘʢʦʞ ʟʘ ʚʤʽʩʪʦʤ ʬʨʫʢʪʦʟʘʤʽʥʫ (ʌɸ) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ [115], 

ʷʢʠʡ ʻ ʩʪʽʡʢʠʤ ʧʨʦʜʫʢʪʦʤ ɸʤʘʜʦʨʽ, ʷʢ ʽ ʛʣʽʢʦʟʠʣʴʦʚʘʥʠʡ ʛʝʤʦʛʣʦʙʽʥ, ʘʣʝ ʟ 

ʢʦʨʦʪʢʠʤ ʩʪʨʦʢʦʤ ʦʙʤʽʥʫ (ʚʽʜʦʙʨʘʞʘʻ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʟʘ ʧʦ-

ʧʝʨʝʜʥʽ 20 ʜʽʙ). ʁʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʪʨʦʛʦ ʢʦʨʝʣʶʻ ʟ ʚʽʜʭʠʣʝʥʥʷʤʠ ʫ 

ʧʦʩʪʧʨʘʥʜʽʘʣʴʥʽʡ ʛʣʽʢʝʤʽʾ. 
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ɺʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʡ ʪʝʩʪ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʛʣʶʢʦʟʠ: 3 ʛ ʛʣʶʢʦʟʠ ʥʘ 

ʢʛ ʤʘʩʠ ʪʽʣʘ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʠʥʥʦ ʱʫʨʘʤ ʪʘ ʚʽʜʙʠʨʘʣʠ ʜʣʷ ʘʥʘʣʽʟʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʧʨʦʙʠ ʢʨʦʚʽ ʜʦ ʪʘ ʯʝʨʝʟ 15, 30, 60 ʽ 90 ʭʚʠʣʠʥ ʧʽʩʣʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʣʶʢʦʟʦʶ. 

ʂʦʨʦʪʢʠʡ ʽʥʩʫʣʽʥʦʚʠʡ ʪʝʩʪ ʜʦʟʚʦʣʷʻ ʚ ʜʠʥʘʤʽʮʽ ʦʮʽʥʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʷʢ 

ʧʝʯʽʥʢʠ, ʪʘʢ ʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ ʜʦ ʜʽʾ ʽʥʩʫʣʽʥʫ, ʚʨʘʭʦʚʫʶʯʠ ʛʘʣʴʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʮʽʾ ʛʣʶʢʦʟʠ ʚ ʧʝʯʽʥʮʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʫʪʠʣʽʟʘʮʽʾ ʛʣʶʢʦʟʠ ʤôʷʟʘʤʠ 

ʚʥʘʩʣʽʜʦʢ ʝʬʝʢʪʫ ʛʦʨʤʦʥʫ. ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ ʚʠʟʥʘʯʘʣʠ, ʨʦʟʨʘʭʦʚʫʶʯʠ 

ʚʽʜʩʦʪʦʢ ʟʥʠʞʝʥʥʷ ʙʘʟʘʣʴʥʦʾ ʛʣʽʢʝʤʽʾ ʯʝʨʝʟ 30 ʭʚ ʧʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʛʦʨʤʦʥʫ ʪʚʘʨʠʥʘʤ ʥʘʪʱʝ (1 ʆʜ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ). 

ɺʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʡ ʪʝʩʪ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ: ʽʥʩʫʣʽʥ 0,5 ʆʜ/ʢʛ 

ʤʘʩʠ ʪʽʣʘ, ʛʣʶʢʦʟʘ 2 ʛ/ʢʛ ʯʝʨʝʟ 10 ʭʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʽʥʩʫʣʽʥʫ ʱʫʨʘʤ. ʇʨʦʙʠ 

ʢʨʦʚʽ ʜʣʷ ʘʥʘʣʽʟʫ ʛʣʶʢʦʟʠ ʚʽʜʙʠʨʘʣʠ ʜʦ ʪʘ ʯʝʨʝʟ 15, 30, 60 ʽ 90 ʭʚʠʣʠʥ ʧʽʩʣʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʣʶʢʦʟʦʶ [116]. 

ɺʤʽʩʪ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ Ăɽʢʩʘʥ - ɻò (ʃʠʪʚʘ). 

ʇʣʦʱʽ ʧʽʜ ʛʣʽʢʝʤʽʯʥʠʤʠ ʢʨʠʚʠʤʠ (ʇʇʂ), (ʤʤʦʣʴ/ʣ/ʭʚ), ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʛʣʽʢʝʤʽʯʥʫ ʨʝʘʢʮʽʶ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ɺʏʊʊɻ ʪʘ ɺʏʊʊɯ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ "Mathlab". 

ɻʣʶʢʦʟʥʠʡ ʛʦʤʝʦʩʪʘʟ ʫ ʧʝʯʽʥʮʽ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʤʽʩʪʦʤ ʛʣʽʢʦʛʝʥʫ [117], 

ʘʢʪʠʚʥʽʩʪʶ ɻ6ʌʘʟʠ ʤʝʪʦʜʦʤ ʉʚʝʥʩʦʥʘ [118] ʪʘ ʛʣʶʢʦʟʦ-6-

ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ (ɻ6ʌ-ɼɻ) ʟʘ ʰʚʠʜʢʽʩʪʶ ʥʘʢʦʧʠʯʝʥʥʷ ʅɸɼʌʅ ʚ 

ʛʦʤʦʛʝʥʘʪʽ ʮʴʦʛʦ ʦʨʛʘʥʫ [117]. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ ʚʠʟʥʘʯʘʣʠ ʘʢʪʠʚʥʽʩʪʴ 

ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ɸʣɸʊ) ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʽʚ 

ʨʝʘʢʪʠʚʽʚ ʬʽʨʤʠ çʌʽʣʽʩʽʪ-ɼʽʘʛʥʦʩʪʠʢʘè [119]. 

ʉʝʨʝʜ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʘʣʠ ʧʨʠʨʽʩʪ ʤʘʩʠ ʪʽʣʘ, ʤʘʩʫ 

ʤʘʪʢʠ ʪʘ ʥʠʨʦʢ. ʄʘʩʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʩʫʤʫ 

ʝʧʽʛʦʥʘʜʘʣʴʥʦʛʦ, ʨʝʪʨʦʧʝʨʠʪʦʥʽʘʣʴʥʦʛʦ ʪʘ ʤʝʟʝʥʪʝʨʘʣʴʥʦʛʦ ʞʠʨʫ. 
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ʈʽʚʝʥʴ ʥʝʝʪʝʨʽʬʽʢʦʚʘʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ  ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ 

ʛʦʤʦʛʝʥʘʪʘʭ ʧʝʯʽʥʢʠ ʡ ʩʝʨʮʷ [120], ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʨʽʚʝʥʴ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʛʦʤʦʛʝʥʘʪʘʭ 

ʧʝʯʽʥʢʠ ʡ ʩʝʨʮʷ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [121, 122]. 

ɺʠʨʘʟʥʽʩʪʴ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ [123] ʪʘ ʨʽʚʥʝʤ ʜʽʻʥʦʚʠʭ ʢʦʥ`ʶʛʘʪʽʚ (ɼʂ) [124] ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ, ʛʦʤʦʛʝʥʘʪʽ ʩʝʨʮʷ ʪʘ ʥʠʨʦʢ, ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ (ʄɼɸ) [125] ʚ 

ʛʦʤʦʛʝʥʘʪʽ ʧʝʯʽʥʢʠ ʡ ʥʠʨʦʢ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʚ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʩʝʨʮʷ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʽʚʥʝʤ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʣʽʧʽʜʽʚ [126].  

ʉʪʘʥ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʟʘ ʚʤʽʩʪʦʤ 

ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʧʝʯʽʥʮʽ, ʥʠʨʢʘʭ ʪʘ ʩʝʨʮʽ [127], ʘ ʪʘʢʦʞ ʟʘ 

ʘʢʪʠʚʥʽʩʪʶ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ [113], ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ [128] ʽ 

ʢʘʪʘʣʘʟʠ [129] ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʛʦʤʦʛʝʥʘʪʘʭ ʦʨʛʘʥʽʚ.  

ɸʢʪʠʚʥʽʩʪʴ ʮʠʪʦʭʨʦʤ ʉ ʦʢʩʠʜʘʟʠ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ 

ʤʝʪʦʜʦʤ [130]. 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʦʨʛʘʥʘʭ ʪʘ ʚ ʩʫʩʧʝʥʟʽʾ ʤʽʪʦʭʦʥʜʨʽʡ ʚʠʨʘʞʘʣʠ ʥʘ 

ʤʛ ʙʽʣʢʘ, ʷʢʠʡ ʦʮʽʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʃʦʫʨʽ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʄʽʣʣʝʨʘ [131]. 

ʈʽʚʝʥʴ ʩʪʘʙʽʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ (ʘʙʦ NOʭ) ï NO2
- ʪʘ 

NO3
-
  (ʥʽʪʨʠʪʽʚ ʪʘ ʥʽʪʨʘʪʽʚ) ī ʚʠʟʥʘʯʘʣʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʘʢʪʠʚʫ ɻʨʽʩʩʘ ʧʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʥʽʪʨʘʪʽʚ ʤʝʪʘʣʽʯʥʠʤ ʮʠʥʢʦʤ [132]. 

ʉʪʘʥ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʫʧʝʥʝʤ ʪʘ ʰʚʠʜʢʽʩʪʶ 

ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ [133]. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʝʣʝʢʪʨʦʢʘʨʜiʦʛʨʘʬiʾ. ʇʨʠ 

ʘʥʘʣʽʟʽ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤ (ɽʂɻ) ʫ ʪʨʴʦʭ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʚʝʜʝʥʥʷʭ ʚʽʜ 

ʢʽʥʮʽʚʦʢ ʚʨʘʭʦʚʫʚʘʣʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʘʤʧʣʽʪʫʜʘ ʟʫʙʮʽʚ R, P, S i T, ʏʉʉ, 

ʪʨʠʚʘʣʽʩʪʴ iʥʪʝʨʚʘʣiʚ R-R, T-P, Q-T ʪʘ ʢʦʤʧʣʝʢʩʫ QRS. ɼʣʷ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʫ Q-T ʽʟ ʪʨʠʚʘʣʽʩʪʶ ʩʝʨʮʝʚʦʛʦ ʮʠʢʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʦʢʘʟʥʠʢ ʢʦʨʠʛʦʚʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ (QTʩ), ʷʢʠʡ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ Bazett: 

QTʩ=Q-T/ãR-R [134]. 
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ɼʝ: QTʩ ï ʢʦʨʠʛʦʚʘʥʠʡ ʽʥʪʝʨʚʘʣ Q-T; 

Q-T ï ʽʥʪʝʨʚʘʣ ʤʽʞ ʟʫʙʮʷʤʠ Q ʪʘ T; 

R-Rǋ ï ʽʥʪʝʨʚʘʣ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʟʫʙʮʷʤʠ R. 

ɿ ʤʝʪʦʶ ʚʝʨʠʬʽʢʘʮʽʾ ʤʽʢʨʦʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚ ʥʠʨʢʘʭ ʧʨʦʚʦʜʠʣʠ 

ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ.  

ʄʘʪʝʨʽʘʣ ʜʣʷ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʬʽʢʩʫʚʘʣʠ ʚ ʨʽʜʠʥʽ ʂʦʨʥʫʘ, ʘ ʟʨʽʟʠ 

ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ʟʘ ʄʘʡʝʨʦʤ [135].  

ʐʤʘʪʦʯʢʠ ʥʠʨʢʠ ʜʣʷ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʬʽʢʩʫʚʘʣʠ ʫ 2 % ʨʦʟʯʠʥʽ 

ʯʦʪʠʨʴʦʭʦʢʠʩʫ ʦʩʤʽʶ, ʧʨʠʛʦʪʦʚʘʥʦʤʫ ʥʘ ʬʦʩʬʘʪʥʦʤʫ ʙʫʬʝʨʽ (ʨʅ 7,36). 

ʄʘʪʝʨʽʘʣ ʟʥʝʚʦʜʥʶʚʘʣʠ ʫ ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ ʘʙʩʦʣʶʪʥʦʤʫ 

ʘʮʝʪʦʥʽ ʽ ʟʘʣʠʚʘʣʠ ʚ ʝʧʦʥ-ʝʨʘʣʜʠʪ. ɹʣʦʢʠ ʪʢʘʥʠʥʠ ʨʽʟʘʣʠ ʥʘ ʫʣʴʪʨʘʤʽʢʨʦʪʦʤʽ 

LKB ñNOVAò. ʋʣʴʪʨʘʪʦʥʢʽ ʟʨʽʟʠ (300-400 ɸ¯) ʟʘʙʘʨʚʣʶʚʘʣʠ ʥʘʩʠʯʝʥʠʤ 

ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ ʫʨʘʥʽʣʘʮʝʪʘʪʫ ʪʘ ʨʦʟʯʠʥʦʤ ʮʠʪʨʘʪʫ ʩʚʠʥʮʶ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʤʽʢʨʦʩʢʦʧʽ ʋɽʄɹ-100ʂ. ʊʦʚʱʠʥʫ ʛʣʦʤʝʨʫʣʷʨʥʦʾ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ Hirose et al. [136].  

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʥʠʨʦʢ ʚʠʟʥʘʯʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʙʦʚʦʛʦ ʜʽʫʨʝʟʫ, 

ʨʅ ʩʝʯʽ, ʚʤʽʩʪʦʤ ʢʨʝʘʪʠʥʽʥʫ [137] ʽ ʩʝʯʦʚʠʥʠ [138] ʚ ʩʝʯʽ ʪʘ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʘ 

ʪʘʢʦʞ ʟʘ ʨʽʚʥʝʤ ʤʽʢʨʦʘʣʴʙʫʤʽʥʫʨʽʾ, ʷʢʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʌɸ-ʥʘʙʦʨʽʚ 

ʬʽʨʤʠ çɻʨʘʥʫʤè. 

ʄʽʪʦʭʦʥʜʨʽʾ ʩʝʨʮʷ ʱʫʨʽʚ ʦʪʨʠʤʫʚʘʣʠ ʤʝʪʦʜʦʤ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ 

ʮʝʥʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 7000g ʚ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʤʽʩʪʠʣʦ 10 ʤʄ ʊʨʠʩ-HCl 

ʙʫʬʝʨʘ ʨʅ 7.4, 250 ʤʄ ʮʫʢʨʦʟʠ, 10 ʤʄ ʝʪʠʣʝʥʜʠʘʤʽʥʪʝʪʨʘʘʮʝʪʘʪʫ ʪʘ 0,5 % 

ʙʠʯʦʛʦ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʘʣʴʙʫʤʽʥʫ. ɼʠʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʚʠʟʥʘʯʘʣʠ 

ʧʦʣʷʨʦʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʢʨʠʪʦʛʦ ʢʠʩʥʝʚʦʛʦ ʝʣʝʢʪʨʦʜʫ 

ʂʣʘʨʢʘ ʚ ʢʶʚʝʪʽ ʟ ʧʦʩʪʽʡʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ (30ęʉ) ʚ ʨʝʘʢʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʽʥʢʫʙʘʮʽʾ ʥʘʩʪʫʧʥʦʛʦ ʩʢʣʘʜʫ: 150 ʤʄ ʩʘʭʘʨʦʟʘ, 75 ʤʄ ʂʉl, 10 ʤʄ ʂʅ2ʈʆ4, 

2 ʤʄ MgCl2, 10 ʤʄ ʪʨʽʩ-HCl (ʨʅ 7,4). ʉʫʙʩʪʨʘʪʠ ʦʢʠʩʥʝʥʥʷ ʚʥʦʩʠʣʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ: ʛʣʫʪʘʤʘʪ+ʤʘʣʘʪ ï ʧʦ 5 ʤʄ, ʩʫʢʮʠʥʘʪ ï 8 ʤʄ. ɸɼʌ ʜʦʜʘʚʘʣʠ 

ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʢʫʙʘʮʽʾ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 200 ʤʢʄ. ɿʘ ʢʨʠʚʠʤʠ ʧʦʛʣʠʥʘʥʥʷ 
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ʢʠʩʥʶ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʰʚʠʜʢʽʩʪʴ ʜʠʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʩʪʘʥʘʭ 

4 ʪʘ 3 ʟʘ ʏʘʥʩʦʤ (V4, V3) ʚ ʥʘʥʦʘʪʦʤʘʭ ʢʠʩʥʶ ʥʘ ʤʛ ʙʽʣʢʘ ʟʘ ʭʚʠʣʠʥʫ ʪʘ 

ʜʠʭʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ (V3 /V4) [139]. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ 

ʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʽʩʥʦʾ ʦʟʥʘʢʠ ʚ ʚʠʙʦʨʮʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ 

ʐʘʧʽʨʦ-ʋʽʣʢʘ. ɼʣʷ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʜʘʥʠʭ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʧʨʦʚʦʜʠʣʠ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ANOVA ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ ʉʪôʶʜʝʥʪʘ-ʅôʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ ( x ) ʪʘ ʧʦʭʠʙʢʠ ʩʝʨʝʜʥʴʦʾ (S x ). ʈʦʟʭʦʜʞʝʥʥʷ 

ʚʚʘʞʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ, ʷʢʱʦ ʨ<0,05 [140]. 
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ʈʆɿɼɯʃ 3 

ɺʇʃʀɺ ʂʆʄɹɯʅʆɺɸʅʆɻʆ ʊɸʋʈʀʅ-ɺʄɯʉʅʆɻʆ ʇʈɽʇɸʈɸʊʋ 

ʅɸ ʆʉʅʆɺʅɯ ʏʀʅʅʀʂʀ ʂɸʈɼɯʆʄɽʊɸɹʆʃɯʏʅʆɻʆ ʈʀɿʀʂʋ 

ʋ ʉɸʄʎɯɺ-ʑʋʈɯɺ ɯɿ ʄɽʊɸɹʆʃɯʏʅʀʄ ʉʀʅɼʈʆʄʆʄ, 

ɯʅɼʋʂʆɺɸʅʀʄ ɺʀʉʆʂʆɾʀʈʆɺʆʖ ɼɯɭʊʆʖ 

 

3.1. ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʫ  ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ ʪʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ 

ʚʫʛʣʝʚʦʜʽʚ ʫ ʪʚʘʨʠʥ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ 

 

ʇʘʥʜʝʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2-ʛʦ ʪʠʧʫ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʙʫʤʦʚʣʝʥʠʡ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʥʘʩʠʯʝʥʠʭ 

ʞʠʨʽʚ [141]. ɺʥʘʩʣʽʜʦʢ ʚʢʘʟʘʥʠʭ ʜʽʻʪʠʯʥʠʭ ʟʚʠʯʦʢ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʞʠʨʽʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʢʘʣʦʨʽʡʥʦʩʪʽ, ʧʦʛʽʨʰʫʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʪʘ ʭʦʣʝʩʪʝʨʠʥʫ-ʃʇʅʑ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʧʨʠʷʻ ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʉʉɿ [142].  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʷʚʠ ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ, ʫ ʩʘʤʮʽʚ-ʱʫʨʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʽʚʝʥʴ ʙʘʟʘʣʴʥʦʾ ʛʣʽʢʝʤʽʾ 

ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚ ʞʦʜʥʽʡ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ (ʪʘʙʣ. 3.1). ʊʦʡ ʬʘʢʪ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ 

ʜʦʟʘʭ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʛʣʽʢʝʤʽʶ ʥʘʪʱʝ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʛʦ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʛʦ ʝʬʝʢʪʫ. 
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 ʊʘʙʣʠʮʷ 3.1 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ʇʨʠʤʽʪʢʠ: 
1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 
ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 
2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 
ʜʣʷ ʛʨʫʧʠ çɺɾɼ+ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 
 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʝʩʪʫ ʟ ʛʣʶʢʦʟʦʶ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʫ ʱʫʨʽʚ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ɺɾɼ ʨʘʟʦʤ ʽʟ ʨʦʟʯʠʥʥʠʢʦʤ, ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʯʦʤʫ ʙʫʣʠ ʟʥʘʯʥʦ 

ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱʠʥʠ ʧʽʜ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʣʽʢʝʤʽʯʥʠʤʠ ʢʨʠʚʠʤʠ ʚʽʜʥʦʩʥʦ 

ʪʠʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ (ʨʠʩ. 3.1, ʜʠʚ. ʪʘʙʣ. 3.1). 

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ  

ɺɾɼ + 

ʨʦʟʯʠʥʥʠʢ  

ɺɾɼ +ʂʊʇ 

(100 ʤʛ/ʢʛ)  

ɺɾɼ +ʂʊʇ 

(300 ʤʛ/ʢʛ)  

ɹʘʟʘʣʴʥʘ 

ʛʣʽʢʝʤʽʷ, 

ʤʤʦʣʴ/ʣ 

5,14Ñ0,51 5,37Ñ0,36 5,60Ñ0,47 5,04Ñ0,45 

ʇʇʂ, 

ʤʤʦʣʴ/ʣ*ʭʚ 
852,4Ñ48,2 1365,1Ñ89,4 ʘ 994,6Ñ36,8 b 893,0Ñ15,9 b 

ʂʦʝʬʽʮʽʻʥʪ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ 

ʽʥʩʫʣʽʥʫ, % 

39,4Ñ3,6 14,0Ñ1,84 ʘ 36,5Ñ1,7 b 35,1Ñ2,7 b 
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ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʦʪʢʦʛʦ 

ʽʥʩʫʣʽʥʦʚʦʛʦ ʪʝʩʪʫ ʜʘʣʦ ʟʤʦʛʫ ʚʝʨʽʬʽʢʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ɯʈ ʟʘ ʫʤʦʚ ʭʨʦʥʽʯʥʦʛʦ 

ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ ʥʘ ɺɾɼ. ʊʘʢ, ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫ ʛʨʫʧʽ, ʷʢʘ 

ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ, ʟʥʠʞʫʚʘʚʩʷ ʤʘʡʞʝ ʚʪʨʠʯʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ (ʜʠʚ. ʪʘʙʣ. 3.1). 

 

ʈʠʩ. 3.1 ï ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʜʠʥʘʤʽʢʫ 

ʛʣʽʢʝʤʽʾ ʧʽʜ ʯʘʩ ɺʏʊʊɻ (3 ʛ/ʢʛ) ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ, ʷʢʠʭ 

ʫʪʨʠʤʫʚʘʣʠ ʥʘ ɺɾɼ, ( x  Ñ S x , n = 24). 

* ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ 

ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʨʦʟʯʠʥʥʠʢè (ʨ<0,05). 

 

ɼʚʦʤʽʩʷʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʂʊʇ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʛʘʣʴʤʫʚʘʣʦ 

ʨʦʟʚʠʪʦʢ ɯʈ ʪʘ ʽʥʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʫ ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ 

ɺɾɼ, ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʯʦʤʫ ʙʫʣʦ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ 

ʜʦ ʽʥʩʫʣʽʥʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʧʽʜ ʛʣʽʢʝʤʽʯʥʠʤʠ ʢʨʠʚʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ, ʱʦ ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ (ʜʠʚ. ʪʘʙʣ. 3.1). ʉʣʽʜ 
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ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʨʘʟʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʂʊʇ ʥʘ ʛʣʶʢʦʟʥʠʡ ʛʦʤʝʦʩʪʘʟ 

ʥʝ ʧʦʩʠʣʶʚʘʣʘʩʷ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʜʦʟʠ ʧʨʝʧʘʨʘʪʫ ʜʦ 300 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ. 

 

3.2.  ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʫ ʱʫʨʽʚ ʟʘ 

ʫʤʦʚ ʚʠʩʦʢʦʞʠʨʦʚʦʾ ʜʽʻʪʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʻʪʘ ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʪʽʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ ʙʽʣʴʰ, ʥʽʞ ʥʘ 50 % ʪʘ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʤʘʡʞʝ 

ʚʪʨʠʯʽ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ 

ʚʥʝʩʦʢ ʚ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʤʘʩʠ 

ʝʧʽʛʦʥʘʜʘʣʴʥʦʛʦ ʪʘ ʤʝʟʝʥʪʝʨʘʣʴʥʦʛʦ ʞʠʨʫ (ʪʘʙʣ. 3.2). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʊʇ ʷʢ ʚ ʜʦʟʽ 100 ʤʛ/ʢʛ, ʪʘʢ ʽ 300 ʤʛ/ʢʛ 

ʤ.ʪ., ʟʘʧʦʙʽʛʘʣʦ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʪʽʣʘ ʱʫʨʽʚ ʪʘ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʽʨʦʛʽʜʥʦʛʦ 

ʟʥʠʞʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʙʽʣʴʰ, ʥʽʞ ʥʘ 30 % ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ɿʚʝʨʪʘʻ ʥʘ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʚ 

ʚʠʱʽʡ ʜʦʟʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʚʽʜʥʦʩʥʫ ʤʘʩʫ 

ʤʝʟʝʥʪʝʨʘʣʴʥʦʛʦ ʞʠʨʫ (ʜʠʚ. ʪʘʙʣ. 3.2).  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ 

ʚ ʦʙʦʭ ʜʦʟʘʭ ʩʧʨʠʷʻ ʥʦʨʤʘʣʽʟʘʮʽʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʱʫʨʽʚ, ʷʢʘ ʙʫʣʘ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʝʥʘ ʟʘ ʫʤʦʚ ɺɾɼ (ʪʘʙʣ. 3.3). ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʷ ʫ ʪʚʘʨʠʥ ʽʟ ʄʉ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʅɽɾʂ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʘʙʦ ʨʦʟʯʠʥʥʠʢʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʾʭ 

ʰʚʠʜʢʦʾ ʫʪʠʣʽʟʘʮʽʾ ʟ ʢʨʦʚʦʪʦʢʫ ʧʝʨʠʬʝʨʠʯʥʠʤʠ ʪʢʘʥʠʥʘʤʠ ʪʘ ʧʝʯʽʥʢʦʶ (ʜʠʚ. 

ʪʘʙʣ. 3.3). 

ɻʽʧʦʣʽʧʽʜʝʤʽʯʥʠʡ ʝʬʝʢʪ ʂʊʇ ʪʘʢʦʞ ʧʨʦʷʚʣʷʚʩʷ ʚ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʘʚʽʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ 

ʢʦʥʪʨʦʣʝʤ. 
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ʊʘʙʣʠʮʷ 3.2 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʨʠʨʽʩʪ ʤʘʩʠ ʪʽʣʘ 

ʪʘ ʚʽʜʥʦʩʥʫ ʤʘʩʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ  

ɺɾɼ + 

ʨʦʟʯʠʥʥʠʢ  

ɺɾɼ + ʂʊʇ 

(100 ʤʛ/ʢʛ)  

ɺɾɼ + ʂʊʇ 

(300 ʤʛ/ʢʛ)  

ʇʨʠʨʽʩʪ ʤʘʩʠ 

ʪʽʣʘ, % 
42,01Ñ2,71 69,12Ñ4,10 a 41,83Ñ5,51 b 46,82Ñ5,33 b 

ɺʽʜʥʦʩʥʘ ʤʘʩʘ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ, % 

2,33Ñ0,24 6,28Ñ0,78 a 4,48Ñ0,43 a, b 3,84Ñ0,18 a, b 

ɺʽʜʥʦʩʥʘ ʤʘʩʘ 

ʝʧʽʛʦʥʘʜʘʣʴ-

ʥʦʛʦ ʞʠʨʫ, % 

0,60Ñ0,07 2,13Ñ0,32 a 1,46Ñ0,15 a, b 1,35Ñ0,10 a, b 

ɺʽʜʥʦʩʥʘ ʤʘʩʘ 

ʨʝʪʨʦʧʘʨʝʥ-

ʪʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ, % 

1,05Ñ0,16 2,22Ñ0,33 a 1,58Ñ0,05 a, b 1,46Ñ0,09 a, b 

ɺʽʜʥʦʩʥʘ ʤʘʩʘ 

ʤʝʟʝʥʪʝʨʘʣʴ-

ʥʦʛʦ ʞʠʨʫ, % 

0,63Ñ0,14 1,92Ñ0,18 a 1,44Ñ0,16 a 1,03Ñ0,07 a, b, c 

ʇʨʠʤʽʪʢʠ: 
1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 
2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05); 
3) ʩ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʂʊʇ (100 ʤʛ/ʢʛ)è, (ʨ < 0,05). 
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ʊʘʙʣʠʮʷ 3.3 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʩʘʤʮʽʚ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ʇʨʠʤʽʪʢʠ: 
1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 
2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05); 
3) ʩ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʂʊʇ (100 ʤʛ/ʢʛ)è, (ʨ < 0,05). 

 

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 
ʢʦʥʪʨʦʣʴ   

ɺɾɼ + 
ʨʦʟʯʠʥʥʠʢ   

ɺɾɼ +ʂʊʇ 
(100 ʤʛ/ʢʛ)  

ɺɾɼ +ʂʊʇ 
(300 ʤʛ/ʢʛ)   

ʊɻ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ, ʤʤʦʣʴ/ʣ 
0,77Ñ0,04 1,54Ñ0,20 ʘ 0,89Ñ0,07 b 0,91Ñ0,02 b 

ʍʉ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ, ʤʤʦʣʴ/ʣ 
2,35Ñ0,20 2,01Ñ0,16 1,61Ñ0,12 a 1,57Ñ0,13 a 

ʅɽɾʂ ʚ 

ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ, ʤʤʦʣʴ/ʣ 

0,27Ñ0,05 0,29Ñ0,04 0,25Ñ0,01 0,30Ñ0,04 

ʊɻ ʚ ʧʝʯʽʥʮʽ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
34,68Ñ4,27 102,88Ñ17,65 a 94,33Ñ14,74 a 44,21Ñ8,13 a, b 

ʅɽɾʂ ʚ 

ʧʝʯʽʥʮʽ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 

89,87Ñ3,01 128,61Ñ8,02 a 83,20Ñ8,00 b 93,14Ñ10,72 b 

ʊɻ ʚ ʩʝʨʮʽ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
16,46Ñ0,64 30,48Ñ2,16 a 25,84Ñ3,60 a 14,94Ñ0,75 b, c 

ʅɽɾʂ ʚ ʩʝʨʮʽ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
51,74Ñ2,51 90,01Ñ3,67 a 59,93Ñ7,27 b 63,55Ñ7,79 b 
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ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʚ ʧʝʯʽʥʮʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʤʽʩʪ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʪʘ ʅɽɾʂ ʚʽʨʦʛʽʜʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʧʝʯʽʥʢʠ 

ʱʫʨʽʚ ʚʥʘʩʣʽʜʦʢ ɺɾɼ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʽʥʩʫʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚ 

ʜʘʥʦʤʫ ʦʨʛʘʥʽ (ʜʠʚ. ʪʘʙʣ. 3.3). ɺʠʢʦʨʠʩʪʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʧʨʠʟʚʦʜʠʣʦ 

ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʅɽɾʂ ʚ ʛʦʤʦʛʝʥʘʪʽ ʧʝʯʽʥʢʠ ʪʚʘʨʠʥ ʽʟ ʩʠʥʜʨʦʤʦʤ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʥʦʨʤʘʣʽʟʘʮʽʶ ʨʽʚʥʷ ʊɻ ʚ ʜʘʥʦʤʫ ʦʨʛʘʥʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʂʊʇ ʚ ʜʦʟʽ 300 ʤʛ/ʢʛ (ʜʠʚ. ʪʘʙʣ. 3.3).  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʷʚʣʝʥʽ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʚ ʧʝʯʽʥʮʽ ʟʘ 

ʫʤʦʚ ɺɾɼ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʟʤʽʥʘʤʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ, ʟʦʢʨʝʤʘ, 

ʨʽʚʝʥʴ ʧʝʯʽʥʢʦʚʦʛʦ ʛʣʽʢʦʛʝʥʫ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚ ʞʦʜʥʽʡ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʛʨʫʧ (ʪʘʙʣ. 3.4). 

 
ʊʘʙʣʠʮʷ 3.4 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʚʤʽʩʪ ʛʣʽʢʦʛʝʥʫ ʚ ʧʝʯʽʥʮʽ 

ʩʘʤʮʽʚ ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʜʘʥʦʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʄʉ ʨʽʚʝʥʴ ɸʣɸʊ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʛʨʫʧʽ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʜʠʚ. ʪʘʙʣ. 3.4). ʇʨʦʪʝ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʤʽʥ ʚ ʘʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʬʝʨʤʝʥʪʫ ʧʨʠ ʚʚʝʜʝʥʥʽ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʥʴʦʛʦ ʛʝʧʘʪʦʪʦʢʩʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʜʽʙʥʦ ʧʝʯʽʥʮʽ, ʚ ʩʝʨʮʽ ʪʚʘʨʠʥ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ 

ɺɾɼ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʪʘ ʅɽɾʂ. 

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ   

ɺɾɼ + 

ʨʦʟʯʠʥʥʠʢ   

ɺɾɼ + ʂʊʇ 

(100 ʤʛ/ʢʛ)   

ɺɾɼ + ʂʊʇ 

(300 ʤʛ/ʢʛ)  

ɻʣʽʢʦʛʝʥ, 

ʤʛ/ʛ ʪʢʘʥʠʥʠ 
14,52Ñ2,50 15,59Ñ4,80 14,21Ñ2,34 14,77Ñ3,24 

ɸʢʪʠʚʥʽʩʪʴ 

ɸʣɸʊ, 
0,31Ñ0,04 0,36Ñ0,02 0,36Ñ0,03 0,34Ñ0,05 
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ɺʚʝʜʝʥʥʷ ʂʊʇ ʚ ʜʦʟʽ 100 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʩʧʨʠʷʣʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʤʽʩʪʫ ʅɽɾʂ, 

ʘ ʚ ʜʦʟʽ 300 ʤʛ/ʢʛ ï ʅɽɾʂ ʪʘ ʪʨʠʛʣʽʮʝʨʠʜʽʚ (ʜʠʚ. ʪʘʙʣ. 3.3), ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʦʜʥʠʤ ʽʟ ʤʝʭʘʥʠʟʤʽʚ ʨʝʘʣʽʟʘʮʽʾ ʡʦʛʦ ʢʘʨʜʽʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʝʬʝʢʪʫ ʟʘ ʫʤʦʚ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ. 

 

3.3. ɼʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ 

ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʟʘ ʫʤʦʚ ʩʠʥʜʨʦʤʫ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ 
 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʩʘʤʮʽʚ ʱʫʨʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʜʽʻʪʫ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʪʘ ʨʦʟʯʠʥʥʠʢ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʝʨʚʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ï ʜʽʻʥʦʚʠʭ 

ʢʦʥôʶʛʘʪʽʚ ʟʨʦʩʪʘʻ ʤʘʡʞʝ ʚ ʧôʷʪʴ ʨʘʟʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʨʦʟʚʠʪʦʢ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ (ʪʘʙʣ. 3.5). ʋ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ, 

ʚʽʜʤʽʯʘʣʠ ʤʘʡʞʝ ʪʨʠʨʘʟʦʚʝ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʨʘʟʥʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʧʘʨʘʪʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʂʊʇ ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ 

ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʯʠʥʥʠʢ (ʜʠʚ. ʪʘʙʣ. 3.5). 

ʇʨʦʪʝ, ʘʢʪʠʚʥʽʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʚ 

ʞʦʜʥʽʡ ʽʟ ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʫʧ (ʜʠʚ. ʪʘʙʣ. 3.5). 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ, ʷʢʠʭ 

ʫʪʨʠʤʫʚʘʣʠ ʥʘ ɺɾɼ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʇʆʃ ï ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʽʜʫ ʫ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʯʠʥʥʠʢ 

(ʪʘʙʣ. 3.6). ʇʨʦʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʚʢʘʟʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʢʦʨʝʣʶʻ ʟʽ ʟʥʠʞʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ  ʧʦʯʘʪʢʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʽʜ ʡʦʛʦ ʚʧʣʠʚʦʤ (ʜʠʚ. ʪʘʙʣ. 3.5). 
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ʊʘʙʣʠʮʷ 3.5. 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʘʤʮʽʚ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ʇʨʠʤʽʪʢʠ: 
1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 
2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05) 
 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʬʝʨʤʝʥʪʫ ï 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʾʾ ʯʦʪʠʨʴʦʭʨʘʟʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʚ 

ʛʦʤʦʛʝʥʘʪʘʭ ʧʝʯʽʥʢʠ ʱʫʨʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɺɾɼ (ʜʠʚ. ʪʘʙʣ. 3.6), ʱʦ ʤʦʞʝ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʨʝʘʢʮʽʷ ʟ ʙʦʢʫ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʟʘʭʠʩʪʫ ʥʘ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʆʃ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʂʊʇ ʚ ʜʦʟʽ 300 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ 

ʬʝʨʤʝʥʪʫ, ʤʦʞʣʠʚʦ, ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʯʠʥʥʠʢʘ ʜʣʷ ʡʦʛʦ 

ʩʪʠʤʫʣʷʮʽʾ ï ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʫʧʝʨʦʢʩʠʜʥʦʛʦ ʨʘʜʠʢʘʣʫ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʘʢʪʠʚʥʽʩʪʴ ʽʥʰʠʭ ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ 

(ɻʇʆ, ʂɸʊ) ʪʘ ʨʽʚʝʥʴ ɺɻ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʧʝʯʽʥʢʠ 

ʱʫʨʽʚ ʚ ʞʦʜʥʽʡ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ (ʜʠʚ. ʪʘʙʣ. 3.6). 

 

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ   

ɺɾɼ + 

ʨʦʟʯʠʥʥʠʢ   

ɺɾɼ + ʂʊʇ 

(100 ʤʛ/ʢʛ)   

ɺɾɼ + ʂʊʇ 

(300 ʤʛ/ʢʛ)  

ɼʂ, 

ʤʢʤʦʣʴ/ʣ  
1,66Ñ0,22 7,98Ñ0,44 ʘ 2,81Ñ0,40 b 2,54Ñ0,42 b 

ʎʝʨʫʣʦʧʣʘʟʤʽʥ, 

ʤʛ/ʤʣ 
0,41Ñ0,03 0,29Ñ0,02 a 0,38Ñ0,01 b 0,38Ñ0,04 b 

ʉʆɼ, ʫ.ʦ./ʤʣ 8,48Ñ1,42 10,00Ñ1,09 10,96Ñ1,38 8,11Ñ1,00 



55 

ʊʘʙʣʠʮʷ 3.6 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʧʝʯʽʥʮʽ ʩʘʤʮʽʚ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ʇʨʠʤʽʪʢʠ: 
1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 
2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05); 
3) ʩ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʂʊʇ (100 ʤʛ/ʢʛ)è, (ʨ < 0,05). 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʫ 

ʛʦʤʦʛʝʥʘʪʘʭ ʩʝʨʮʷ ʪʚʘʨʠʥ ʥʘ ɺɾɼ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 

ʧʝʨʚʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ï ɼʂ ʥʘ ʪʣʽ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ (ʪʘʙʣ. 3.7).  

 

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 
ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 
ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ + ʂʊʇ 
(100 ʤʛ/ʢʛ) 

ɺɾɼ + ʂʊʇ 
(300 ʤʛ/ʢʛ) 

ʄɼɸ, 
ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ

0,60Ñ0,08 1,01Ñ0,04 a 0,67Ñ0,06 b 0,66Ñ0,03 b 

ɺɻ, 
ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ

26,64Ñ2,21 26,38Ñ2,48 25,35Ñ1,03 25,65Ñ1,83 

ɻʇʆ, 
ʥʤʦʣʴ/ʭʚ/ʤʛ 

ʙʽʣʢʘ 
76,45Ñ5,42 72,07Ñ5,30 64,60Ñ4,19 68,05Ñ5,28 

ʉʆɼ, 
ʫ.ʦ./ʤʛ ʙʽʣʢʘ 

10,82Ñ1,07 48,51Ñ8,19 a 38,42Ñ4,63 a 15,59 Ñ2,56 b, c 

ʂɸʊ, 
ʤʢʤʦʣʴ/ʭʚ/ ʤʛ 

ʙʽʣʢʘ 
163,50Ñ12,07 156,34Ñ11,42 123,18Ñ18,46 150,31Ñ23,77 
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ʊʘʙʣʠʮʷ 3.7 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʩʝʨʮʽ ʩʘʤʮʽʚ ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ 

ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ʇʨʠʤʽʪʢʠ: 
1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 
2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05); 
3) ʩ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʂʊʇ (100 ʤʛ/ʢʛ)è, (ʨ < 0,05). 

 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʜʽʷ ʂʊʇ ʧʨʦʷʚʣʷʣʘʩʷ ʷʢ ʚ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ ʧʨʦʜʫʢʪʽʚ 

ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʪʘʢ ʽ ʚ ʘʢʪʠʚʘʮʽʾ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ. ɿʦʢʨʝʤʘ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʶ ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ, ʘ ʧʨʠ 

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ + ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɺɾɼ + ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ɼʂ, ʥʤʦʣʴ/ʤʛ 

ʙʽʣʢʘ  
0,38Ñ0,09 1,12Ñ0,11 a 0,44Ñ0,08 b 0,39Ñ0,06 b 

ɺɻ, ʥʤʦʣʴ/ʤʛ 

ʙʽʣʢʘ 
59,01Ñ2,98 40,12Ñ2,84 a 44,55Ñ3,34 a 65,88Ñ7,86 b, c 

ɻʇʆ,  

ʥʤʦʣʴ/ʭʚ/ʤʛ 

ʙʽʣʢʘ 

119,96Ñ11,77 114,11Ñ6,81 128,35Ñ17,87 157,46Ñ18,83 

ʉʆɼ,  

ʫ.ʦ./ʤʛ ʙʽʣʢʘ 
26,71Ñ4,90 42,91Ñ7,12 a 22,00Ñ1,56 b 21,25Ñ3,00 b 

ʂɸʊ, 

ʤʢʤʦʣʴ/ʭʚ/ ʤʛ 

ʙʽʣʢʘ 

6,43Ñ0,48 6,33Ñ0,51 5,88Ñ0,66 6,29Ñ0,58 
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ʧʽʜʚʠʱʝʥʥʽ ʜʦʟʠ ʧʨʝʧʘʨʘʪʫ ʜʦ 300 ʤʛ/ʢʛ ʚʽʜʤʽʯʘʣʠ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʩʝʨʮʷ ʱʫʨʽʚ ʽʟ ʩʠʥʜʨʦʤʦʤ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʜʠʚ. ʪʘʙʣ. 3.7). 

ɸʢʪʠʚʥʽʩʪʴ ɻʇʆ ʪʘ ʢʘʪʘʣʘʟʠ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʩʝʨʮʷ ʱʫʨʽʚ, ʧʦʜʽʙʥʦ ʛʦʤʦʛʝʥʘʪʘʤ 

ʧʝʯʽʥʢʠ, ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʞʦʜʥʽʡ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ (ʜʠʚ. ʪʘʙʣ. 3.7).  

 

3.4. ɺʠʟʥʘʯʝʥʥʷ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʫ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʪʘ ʘʛʨʝʛʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʩʪʘʙʽʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ ʩʘʤʮʽʚ 

ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ɺɾɼ, ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3.8).  

 

ʊʘʙʣʠʮʷ 3.8 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʩʪʘʙʽʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ ʩʘʤʮʽʚ 

ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ʇʨʠʤʽʪʢʠ: 
1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 
2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ + ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɺɾɼ + ʂʊʇ 

(300 ʤʛ/ʢʛ) 

NOx ʚ ʩʠʨʦʚʘʪʮʽ, 

ʤʢʤʦʣʴ/ʣ 
31,97Ñ3,51 20,26Ñ1,90 a 35,67Ñ1,74 b 31,96Ñ1,51 b 

NOʭ ʚ ʩʝʯʽ, 

ʤʢʤʦʣʴ/ʣ 
63,70Ñ4,26 45,87Ñ3,41 a 66,01Ñ5,69 b 63,04Ñ4,81 b 
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ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʮʽʾ NO, ʟʥʠʞʝʥʥʷ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʪʘ ɯʈ ʧʽʜ 

ʚʧʣʠʚʦʤ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ (ʜʠʚ. ʪʘʙʣ. 3.8). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʥʘ ɺɾɼ ʧʽʜʚʠʱʫʻʪʴʩʷ ʷʢ ʩʪʫʧʽʥʴ, ʪʘʢ ʽ ʰʚʠʜʢʽʩʪʴ 

ɸɼʌ-ʩʪʠʤʫʣʴʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʠʡ 

ʨʠʟʠʢ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚʞʝ ʥʘ 

ʩʪʘʜʽʾ ʧʨʝʜʽʘʙʝʪʫ (ʪʘʙʣ. 3.9).  

 

ʊʘʙʣʠʮʷ 3.9 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʪʘ ʽʥʜʝʢʩ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʚ ʢʨʦʚʽ ʩʘʤʮʽʚ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ʇʨʠʤʽʪʢʠ: 
1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 
2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05); 
3) ʩ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʂʊʇ (100 ʤʛ/ʢʛ)è, (ʨ < 0,05). 
 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʫ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʂʊʇ ʚ ʜʦʟʽ 100 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ 

ʚʽʜʤʽʯʘʣʠ ʟʥʠʞʝʥʥʷ ʽʥʜʝʢʩʫ ʘʛʨʝʛʘʮʽʾ, ʘ ʫ ʱʽʨʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ 

ʜʦʟʫ, ʚʽʜʤʽʯʘʣʠ ʚʽʨʦʛʽʜʥʝ ʟʥʠʞʝʥʥʷ ʦʙʦʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʙʘʣʘʥʩʫ ʛʝʤʦʩʪʘʟʫ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʫ.  

ʇʦʢʘʟʥʠʢ 
ɯʥʪʘʢʪʥʠʡ 
ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 
ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ + ʂʊʇ 
(100 ʤʛ/ʢʛ) 

ɺɾɼ + ʂʊʇ 
(300 ʤʛ/ʢʛ) 

ɯʥʜʝʢʩ 
ʘʛʨʝʛʘʮʽʾ, % 

29,17°3,16 47,00°2,07 a 32,17°3,96 b 28,00°3,51 b 

ʐʚʠʜʢʽʩʪʴ 
ʘʛʨʝʛʘʮʽʾ, ʫʤ. ʦʜ. 

59,78°4,72 90,40°7,70 a 75,83°7,50 a  57,81°4,64 b, c 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚ ʜʦʟʘʭ 100 ʪʘ 

300 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʛʘʣʴʤʫʻ ʪʘʢʽ ʧʨʦʷʚʠ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʩʠʥʜʨʦʤʫ, ʷʢ: ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʽʥʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʚʫʛʣʝʚʦʜʽʚ, 

ʘʙʜʦʤʽʥʘʣʴʥʝ ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʷ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, 

ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ, ʧʨʦʪʨʦʤʙʽʯʥʠʡ ʩʪʘʥ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʟʘ 

100 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʻ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʦʷʚʫ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ. 

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʧʨʘʮʷʭ ʘʚʪʦʨʘ: 

1. ɿʚʷʛʽʥʘ, ʊ. ʉ. ɺʧʣʠʚ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ, ʫ ʱʫʨʽʚ 

[ʊʝʢʩʪ] / ʊ. ʉ. ɿʚʷʛʽʥʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ // ɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ (ɼʝʚôʷʪʽ ɼʘʥʠʣʝʚʩʴʢʽ 

ʯʠʪʘʥʥʷ) : ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʍʘʨʢʽʚ, 2-3 ʙʝʨʝʟ. 

2010 ʨ. ï ʍ., 2010. ï ʉ. 37-39. 

2. ɿʚʷʛʽʥʘ, ʊ. ʉ. ɺʧʣʠʚ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʣʽʧʽʜʥʠʡ 

ʧʨʦʬʽʣʴ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ [ʊʝʢʩʪ] / ʊ. ʉ. ɿʚʷʛʽʥʘ, 

ʅ. ɯ. ɻʦʨʙʝʥʢʦ // ɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʽ ʢʣʽʥʽʯʥʦʾ 

ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ (ʆʜʠʥʘʜʮʷʪʽ ɼʘʥʠʣʝʚʩʴʢʽ ʯʠʪʘʥʥʷ) : ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʍʘʨʢʽʚ, 1-2 ʙʝʨʝʟ. 2012 ʨ. ï ʍ., 2012. ï ʉ. 48-49. 

3. ɺʧʣʠʚ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʂʨʘʪʘʣè ʥʘ ʨʦʟʚʠʪʦʢ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ [ʊʝʢʩʪ] / 

ʊ. ʉ. ɿʚʷʛʽʥʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ, ʆ. ʖ. ɹʦʨʽʢʦʚ, ɸ. ʉ. ʐʘʣʘʤʘʡ // ʇʨʦʙʣ. 

ɽʥʜʦʢʨʠʥ. ʇʘʪʦʣ. ï 2013. ï ˉ 2. ï ʉ. 67-73. 

4. ʇʘʪ. 101418 UA, ʄʇʂ ɸ61ʂ 36/734 (2006.01), ɸ61ʂ 36/533 

(2006.01), ɸ61ʂ 31/195 (2006.01), ɸ61ʈ 3/00, ɸ61ʈ 13/12 (2006.01). 

ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʢʦʤʧʦʟʠʮʽʷ, ʟʘʩʽʙ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʠ ʣʽʢʫʚʘʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ ʪʘ ʩʧʦʩʽʙ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ 

[ʊʝʢʩʪ] / ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɯ. ʄ. ʈʞʝʧʝʮʴʢʘ, ɭ. ʆ. ʉʦʚʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ, 

ʆ. ɺ. ɯʚʘʥʦʚʘ, ʊ. ʉ. ɿʚʷʛʽʥʘ, ɺ. ɯ. ʂʦʙʠʣʽʥʩʴʢʘ, ʈ. ɸ. ʊʠʱʝʥʢʦ, 
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ʆ. ʆ. ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA) ; ʧʘʪʝʥʪʦʚʣʘʩʥʠʢʠ 

ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA). ï ˉ ʘ201107973 ; ʟʘʷʚʣ. 24.06.2011 ; 

ʦʧʫʙʣ. 25.03.2013, ɹʶʣ. ˉ 6. ï 6 ʩ. 

5. ʇʘʪ. 2519744 C2 RU, ʄʇʂ ɸ61ʂ 36/734 (2006.01), ɸ61ʂ 36/533 

(2006.01), ɸ61ʈ 3/10 (2006.01), ɸ61ʈ 3/06 (2006.01). ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 

ʢʦʤʧʦʟʠʮʠʷ, ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʠ ʩʧʦʩʦʙ ʝʛʦ ʧʦʣʫʯʝʥʠʷ [ʊʝʢʩʪ] / 

ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ʀ. ʅ. ʈʞʝʧʝʮʢʘʷ, ɭ. ɸ. ʉʦʚʘ [ʠ ʜʨ.] 

(UA) ; ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʠ ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA). ï 

ˉ 2011125805 ; ʟʘʷʚʣ. 24.06.2011 ; ʦʧʫʙʣ. 20.06.2014, ɹʶʣ. ˉ 36. ï 6 ʩ. 
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ʈʆɿɼɯʃ 4 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʂʆʄɹɯʅʆɺɸʅʆɻʆ ʊɸʋʈʀʅ-

ɺʄɯʉʅʆɻʆ ʇʈɽʇɸʈɸʊʋ ʅɸ ʇʈʆʗɺʀ ʄɽʊɸɹʆʃɯʏʅʆɻʆ 

ʉʀʅɼʈʆʄʋ, ɯʅɼʋʂʆɺɸʅʆɻʆ ɺʀʉʆʂʆɾʀʈʆɺʆʖ ɼɯɭʊʆʖ, 

ʋ ʉɸʄʀʎʔ ʑʋʈɯɺ ʅɸ ʊʃɯ ɼɽʌɯʎʀʊʋ ɽʉʊʈʆɻɽʅɯɺ 

 

4.1. ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ  ʥʘ 

ʧʦʢʘʟʥʠʢʽ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

 

ɯʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ ʟʘʣʠʰʘʻʪʴʩʷ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ 

ʚʥʘʩʣʽʜʦʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʞʽʥʦʢ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʠʡ ʧʝʨʽʦʜ. 

ɺʽʜʦʤʦ, ʱʦ ʨʠʟʠʢ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʄʉ [150, 152]. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʠʪʘʥʥʷ ʧʨʦ 

ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʦʨʤʦʥʘʣʴʥʦ-ʟʘʤʽʩʥʦʾ ʪʝʨʘʧʽʾ ʝʩʪʨʦʛʝʥʘʤʠ ʟ ʤʝʪʦʶ 

ʟʘʧʦʙʽʛʘʥʥʷ ʉʉɿ ʥʘ ʪʣʽ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʯʝʨʝʟ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʚʠʩʥʦʚʢʽʚ ʦʢʨʝʤʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ 

ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʢʦʨʝʢʮʽʾ 

ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʪʣʽ ʛʽʧʦʝʩʪʨʦʛʝʥʝʤʽʾ.  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʷʚʠ ʩʠʥʜʨʦʤʫ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ, ʫ ʩʘʤʠʮʴ 

ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʛʽʧʦʝʩʪʨʦʛʝʥʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʝʨʝʟ 16 

ʪʠʞʥʽʚ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ ʥʘ ɺɾɼ ʨʽʚʝʥʴ ʛʣʽʢʝʤʽʾ ʥʘʪʱʝ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʢʦʥʪʨʦʣʶ ʚ ʞʦʜʥʽʡ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ (ʪʘʙʣ. 4.1). ɺʽʜʩʫʪʥʽʩʪʴ ʟʤʽʥ 

ʧʦʢʘʟʥʠʢʽʚ ʙʘʟʘʣʴʥʦʾ ʛʣʽʢʝʤʽʾ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʩʪʘʙʽʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʬʨʫʢʪʦʟʘʤʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ (ʜʠʚ. ʪʘʙʣ. 4.1), 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʛʣʽʢʝʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʦʩʪʘʥʥʽʡ ʤʽʩʷʮʴ.  
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ʊʘʙʣʠʮʷ 4.1 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʚ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ɹʘʟʘʣʴʥʘ ʛʣʽʢʝ-

ʤʽʷ, ʤʤʦʣʴ/ʣ 
5,19Ñ0,23 5,37Ñ0,16 5,11Ñ0,26 5,11Ñ0,16 

ʇʇʂ, 

ʤʤʦʣʴ/ʣ*ʭʚ 
975,4Ñ41,4 1837,9Ñ145,6 a 1126,2Ñ64,6 b 1057,2Ñ104,1 b 

ʂʦʝʬʽʮʽʻʥʪ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ 

ʽʥʩʫʣʽʥʫ, % 

33,1Ñ2,9 17,3Ñ4,8 a 30,1Ñ3,5 b 29,2Ñ3,0 b 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʌɸ, ʤʤʦʣʴ/ʣ 
0,96Ñ0,07 1,07Ñ0,11 1,36Ñ0,10 1,31Ñ0,12 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʦʚʘʨʽʝʢʪʦʤʽʷ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʧʨʦʚʝʜʝʥʽ ɺʏʊʊɻ (ʨʠʩ. 4.1) ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ɺɾɼ 

ʩʧʨʠʯʠʥʷʻ ʩʫʪʪʻʚʝ ʧʦʛʽʨʰʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʷʢ ʫ ʽʥʪʘʢʪʥʠʭ, 

ʪʘʢ ʽ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʣʦʱʽ 

ʧʽʜ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʣʽʢʝʤʽʯʥʠʤʠ ʢʨʠʚʠʤʠ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(ʜʠʚ. ʪʘʙʣ. 4.1). 
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ʈʠʩ. 4.1 ï ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʜʠʥʘʤʽʢʫ 

ʛʣʽʢʝʤʽʾ ʧʽʜ ʯʘʩ ɺʏʊʊɻ (3 ʛ/ʢʛ) ʚ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x , n = 6) 

* ï ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺɾɼ+ʦʚʘʨʽʝʢʪʦʤʽʷ+ʨʦʟʯʠʥʥʠʢè, 

ʨ < 0,05. 

 

ɺʠʟʥʘʯʝʥʥʷ ɯʈ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʦʪʢʦʛʦ ʽʥʩʫʣʽʥʦʚʦʛʦ ʪʝʩʪʫ ʪʘʢʦʞ 

ʧʽʜʪʚʝʨʜʠʣʦ ʟʤʝʥʰʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ ʚ ʜʘʥʠʭ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʜʠʚ. ʪʘʙʣ. 4.1).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʨʘʧʝʚʪʠʯʥʝ ʧʝʨʦʨʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʷʢ ʚ ʜʦʟʽ 

100 ʤʛ/ʢʛ, ʪʘʢ ʽ 300 ʤʛ/ʢʛ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʦʩʣʘʙʣʶʻ ʨʦʟʚʠʪʦʢ ɯʈ ʪʘ 

ʽʥʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʫ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ ʽʟ ɺɾɼ, 

ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʯʦʤʫ ʙʫʣʦ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʜʦ 

ʽʥʩʫʣʽʥʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʇʇʂ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ (ʜʠʚ. ʪʘʙʣ. 4.1, ʨʠʩ. 4.1). 

ɺ ʜʘʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʪʘʢʦʞ ʥʝ ʚʽʜʤʽʯʘʣʠ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʢʣʶʯʦʚʦʛʦ 

ʬʝʨʤʝʥʪʫ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ ï ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʘʟʠ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʧʝʯʽʥʢʠ 

ʱʫʨʽʚ (ʪʘʙʣ. 4.2). ʁʤʦʚʽʨʥʦ, ʫ ʩʘʤʠʮʴ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ ʥʝ 

ʟʥʠʞʫʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʴ ʧʝʯʽʥʢʠ ʜʦ ʩʫʧʨʝʩʠʚʥʦʾ ʜʽʾ ʽʥʩʫʣʽʥʫ ʩʪʦʩʦʚʥʦ 
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ʧʨʦʜʫʢʮʽʾ ʛʣʶʢʦʟʠ, ʱʦ ʚʽʜʤʽʯʘʣʠ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʚʫʛʣʝʚʦʜʥʦʶ ʜʽʻʪʦʶ [153]. 

 

ʊʘʙʣʠʮʷ 4.2 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʽʚ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʡ ɸʣɸʊ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʪʘ ʚʤʽʩʪ ʛʣʽʢʦʛʝʥʫ ʧʝʯʽʥʢʠ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 
ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 
ʦʚʘʨʽʝʢʪʦʤʽʷ
 + ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ + 
ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 
(100 ʤʛ/ʢʛ) 

ɺɾɼ + 
ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 
(300 ʤʛ/ʢʛ) 

ɸʢʪʠʚʥʽʩʪʴ 
ɻ6ʌʘʟʠ, 

ʥʤʦʣʴ/ʭʚ/ʤʛ ʙʽʣʢʘ 
55,68Ñ4,27 50,31Ñ6,06 43,14Ñ5,76 42,69Ñ4,90 

ɸʢʪʠʚʥʽʩʪʴ ɻ6ʌ-
ɼɻ, ʥʤʦʣʴ/ʭʚ/ʤʛ 

ʙʽʣʢʘ 
85,79Ñ9,49 37,43Ñ8,02 ʘ 39,45Ñ6,80 ʘ 46,80Ñ12,81 ʘ 

ɺʤʽʩʪ ʛʣʽʢʦʛʝʥʫ, 
ʤʢʛ/ʤʛ ʙʽʣʢʘ 

44,60Ñ4,36 75,43Ñ19,57 ʘ 64,35Ñ7,35 ʘ 83,42Ñ5,77 ʘ 

ɸʢʪʠʚʥʽʩʪʴ ɸʣɸʊ, 

ʤʢʤʦʣʴ/ʛʦʜ/ʤʣ 
0,42Ñ0,04 0,32Ñ0,04 0,47Ñ0,04 0,47Ñ0,05 

ʇʨʠʤʽʪʢʘ. 

a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05). 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʪʚʘʨʠʥ ʟ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʽʥʜʫʢʦʚʘʥʦʶ ɺɾɼ 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʛʽʧʦʝʩʪʨʦʛʝʥʽʾ, ʚʽʜʤʽʯʘʣʦʩʷ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɻ6ʌ-ɼɻ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʜʠʚ. ʪʘʙʣ. 4.2). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ 

ʬʝʨʤʝʥʪʫ (ʜʠʚ. ʪʘʙʣ. 4.2). 
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ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʛʣʽʢʦʛʝʥʫ ʚ ʧʝʯʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʩʧʦʣʫʯʝʥʥʷ ɺɾɼ ʪʘ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʢʘʟʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʟʤʽʥ 

ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʚ ʜʘʥʦʤʫ ʦʨʛʘʥʽ ʟʘ ʫʤʦʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ. ɺ ʪʦʡ 

ʞʝ ʯʘʩ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʥʝ ʟʤʽʥʶʚʘʣʦ ʨʽʚʝʥʴ ʛʣʽʢʦʛʝʥʫ (ʜʠʚ. 

ʪʘʙʣ. 4.2). 

ɺʽʜʩʫʪʥʽʩʪʴ ʛʝʧʘʪʦʪʦʢʩʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʊʇ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʘʢʪʠʚʥʦʩʪʽ ɸʣɸʊ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʷʢʠʭ 

ʫʪʨʠʤʫʚʘʣʠ ʥʘ ɺɾɼ (ʪʘʙʣ. 4.2), ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦ ʥʝʟʤʽʥʥʠʡ ʨʽʚʝʥʴ ɸʣɸʊ, ʷʢʠʡ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʘʤʮʽʚ 

ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ. 

 
4.2. ʆʮʽʥʢʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʪʘ ʜʠʩʣʽʧʽʜʝʤʽʾ ʫ ʱʫʨʽʚ ʽʟ 

ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʟʘ ʫʤʦʚ ʛʽʧʦʝʩʪʨʦʛʝʥʽʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 
ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

 
ʆʮʽʥʢʘ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʪʽʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʦʢʘʟʘʣʘ, ʱʦ 

ɺɾɼ ʟʘ ʫʤʦʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʜʝʬʽʮʠʪʦʤ ʝʩʪʨʦʛʝʥʽʚ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ 3 ʨʘʟʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʚʝʜʝʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʧʨʦʪʷʛʦʤ 

ʚʦʩʴʤʠ ʪʠʞʥʽʚ ʛʘʣʴʤʫʚʘʣʦ ʟʨʦʩʪʘʥʥʷ ʤʘʩʠ ʪʽʣʘ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʪʚʘʨʠʥ, ʘʣʝ 

ʥʝ ʜʦ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʽʜʤʽʯʘʣʠ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ (ʪʘʙʣ. 4.3).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɺɾɼ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʝʥʜʦʛʝʥʥʠʭ ʝʩʪʨʦʛʝʥʽʚ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʙʽʣʴʰ, ʥʽʞ ʪʨʠʨʘʟʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʝʧʽʛʦʥʘʜʘʣʴʥʦʛʦ ʪʘ ʤʝʟʝʥʪʝʨʘʣʴ-

ʥʦʛʦ ʞʠʨʫ (ʜʠʚ. ʪʘʙʣ. 4.3), ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ɯʈ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʨʦʛʽʜʥʦʛʦ ʟʥʠʞʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, ʱʦ ʢʦʨʝʣʶʻ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ 

ʜʦ ʽʥʩʫʣʽʥʫ ʚ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ɺɾɼ (ʜʠʚ. 

ʪʘʙʣ. 4.3). 

 



66 

ʊʘʙʣʠʮʷ 4.3  

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʧʨʠʨʽʩʪ ʤʘʩʠ ʪʽʣʘʪʘ ʚʽʜʥʦʩʥʫ ʤʘʩʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ 

ʚ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ 

ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 

ʦʚʘʨʽʝʢ-

ʪʦʤʽʷ + 

ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽ

ʷ + ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ʝʧʽʛʦʥʘʜʘ-

ʣʴʥʦʛʦ ʞʠʨʫ 
1,07Ñ0,17 3,80Ñ0,37 a 2,19Ñ0,26 a, b 2,38Ñ0,14 a, b 

ʨʝʪʨʦʧʘʨʝʥʪʝ 

ʨʘʣʴʥʦʛʦ ʞʠʨʫ 
1,16Ñ0,19 2,01Ñ0,40 a 2,04Ñ0,26 a 2,06Ñ0,21 a 

ʤʝʟʝʥʪʝʨʘʣʴ-

ʥʦʛʦ ʞʠʨʫ 
0,57Ñ0,10 2,19Ñ0,16 a 1,44Ñ0,06 a, b 1,45Ñ0,08 a, b 

ɺ
ʽʜ

ʥʦ
ʩʥ

ʘ 
ʤʘ

ʩʘ
, %

 

ʟʘʛʘʣʴʥʦʛʦ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ 

ʞʠʨʫ 

2,49Ñ0,44 8,00Ñ0,60 a, b 5,67Ñ0,47 a, b 5,56Ñ0,48 a, b 

ʇʨʠʨʽʩʪ 

ʤʘʩʠ ʪʽʣʘ, % 
13,6Ñ2,0 39,8Ñ3,4 a 24,7Ñ2,3 a, b 26,9Ñ2,4 a, b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çɺɾɼ+ʦʚʘʨʽʝʢʪʦʤʽʷ+ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʊɻ 

ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ ʩʠʨʦʚʘʪʮʽ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʷʢʠʭ 

ʫʪʨʠʤʫʚʘʣʠ ʥʘ ɺɾɼ (ʪʘʙʣ. 4.4). ʇʨʠ ʮʴʦʤʫ ʪʝʨʘʧʝʚʪʠʯʥʝ ʚʚʝʜʝʥʥʷ ʂʊʇ 
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ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʚʠʨʘʟʥʽʩʪʴ ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʾ ʚ ʩʘʤʦʢ ʥʘ ʪʣʽ ɺɾɼ 

ʪʘ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ. ʊʦʡ ʬʘʢʪ, ʱʦ ʧʨʝʚʝʥʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ 

ʟʘʧʦʙʽʛʘʣʦ ʟʨʦʩʪʘʥʥʶ ʨʽʚʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʘʤʮʽʚ, ʷʢʠʭ 

ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʘʥʘʣʦʛʽʯʥʽʡ ʜʽʻʪʽ, ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʷʢ ʧʨʦ ʙʽʣʴʰ ʩʫʪʪʻʚʽ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ɺɾɼ ʽʟ ʜʝʬʽʮʠʪʦʤ ʝʩʪʨʦʛʝʥʽʚ, ʪʘʢ ʽ 

ʧʨʦ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʊʇ ʚ ʷʢʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʟʘʩʦʙʫ.  

 

ʊʘʙʣʠʮʷ 4.4 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ+ 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɺɾɼ+ 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʊɻ, ʤʤʦʣʴ/ʣ 
0,51Ñ0,06 0,85Ñ0,12 ʘ 0,75Ñ0,05 ʘ 0,89Ñ0,08 ʘ 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʅɽɾʂ, ʤʤʦʣʴ/ʣ 
0,28Ñ0,03 0,33Ñ0,04 0,24Ñ0,02 0,26Ñ0,03 

ʇʨʠʤʽʪʢʘ. 

a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05). 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʷ ʫ ʪʚʘʨʠʥ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʅɽɾʂ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʫʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʘʙʦ ʨʦʟʯʠʥʥʠʢʘ (ʜʠʚ. 

ʪʘʙʣ. 4.4).  
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4.3. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʧʨʦ/ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʩʪʘʪʫʩ ʪʘ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʫ 

ʱʫʨʽʚ ʽʟ ʩʠʥʜʨʦʤʦʤ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʩʧʦʣʫʯʝʥʥʽ ʟ ʜʝʬʽʮʠʪʦʤ 

ʝʩʪʨʦʛʝʥʽʚ 

 

ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʆʃ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ɺɾɼ 

ʥʘ ʪʣʽ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ ʩʧʨʠʯʠʥʷʻ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʻʥʦʚʠʭ 

ʢʦʥôʶʛʘʪʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʪʚʘʨʠʥ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ 

ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ ʜʽʻʪʽ (ʪʘʙʣ. 4.5).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʥʦʨʤʘʣʽʟʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʝʬʝʢʪ. ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝ ʚʠʷʚʠʣʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚ 

ʞʦʜʥʽʡ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ (ʜʠʚ. ʪʘʙʣ. 4.5). 

ʆʩʢʽʣʴʢʠ ʚʽʜʦʤʦ, ʱʦ ʦʢʩʠʜʪʠʚʥʠʡ ʩʪʨʝʩ ʤʦʞʝ ʽʥʜʫʢʫʚʘʪʠ ʩʪʨʝʩ-ʯʫʪʣʠʚʽ 

ʰʣʷʭʠ ʚ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʘʧʦʧʪʦʪʠʯʥʠʭ 

ʧʨʦʮʝʩʩʽʚ ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ [143], ʷʚʣʷʣʦ ʽʥʪʝʨʝʩ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʜʘʥʦʛʦ ʦʨʛʘʥʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʣʠʚ ɺɾɼ ʪʘ 

ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʚʦʨʘʟʦʚʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ 

ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ ʫ ʪʢʘʥʠʥʘʭ ʩʝʨʮʷ (ʜʠʚ. ʪʘʙʣ. 4.5). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʨʽʚʝʥʴ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ ʫ ʛʦʤʦʛʝʥʘʪʘʭ ʩʝʨʮʷ ʪʚʘʨʠʥ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʂʊʇ 

ʚ ʦʙʦʭ ʜʦʟʘʭ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ɺ ʪʦʡ ʞʝ ʯʘʩ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʽʚʝʥʴ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʩʝʨʮʽ 

ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚ ʞʦʜʥʽʡ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʫʧ (ʜʠʚ. ʪʘʙʣ. 4.5). 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘ ʫʤʦʚ ʘʢʪʠʚʘʮʽʾ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ 

ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʧʦʩʠʣʝʥʥʷʤ ʩʠʥʪʝʟʫ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ de novo. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʦʜʫʢʪʠ ʇʆʃ, ʟʦʢʨʝʤʘ 4-ʛʽʜʨʦʢʩʠ-2-ʥʦʥʝʥʘʣʴ, ʻ ʽʥʜʫʢʪʦʨʘʤʠ 
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ʪʨʘʥʩʢʨʠʧʮʽʾ ʦʜʥʦʛʦ ʟ ʢʣʶʯʦʚʠʭ ʬʝʨʤʝʥʪʽʚ ʩʠʥʪʝʟʫ ʛʣʫʪʘʪʽʦʥʫ ï 

ɔ-ʛʣʫʪʘʤʽʣʮʠʩʪʽʥʩʠʥʪʘʟʠ [144]. 

 

ʊʘʙʣʠʮʷ 4.5 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʨʮʽ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ 

ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺɾɼ +ʦʚʘ-

ʨʽʝʢʪʦʤʽʷ 

+ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ +ʦʚʘ-

ʨʽʝʢʪʦʤʽʷ+ 

ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɺɾɼ +ʦʚʘ-

ʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ɼʂ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ, ʤʢʤʦʣʴ/ʣ 
2,40Ñ0,33 6,28Ñ0,41 a 2,32Ñ0,35 b 2,90Ñ0,29 b 

ɸʢʪʠʚʥʽʩʪʴ ʉʆɼ ʚ 

ʩʠʨʦʚʘʪʮʽ, ʫ.ʦ./ʤʣ 
13,05Ñ0,85 12,87Ñ1,12 12,21Ñ1,06 11,00Ñ1,39 

ɼʂ ʚ ʩʝʨʮʽ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
0,26Ñ0,06 0,54Ñ0,07 a 0,30Ñ0,04 b 0,28Ñ0,03 b 

ɺɻ ʚ ʩʝʨʮʽ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
36,94Ñ5,19 34,66Ñ4,08 33,00Ñ5,80 32,69Ñ4,11 

ɸʢʪʠʚʥʽʩʪʴ ʉʆɼ ʚ 

ʩʝʨʮʽ, ʫ.ʦ./ʤʛ ʙʽʣʢʘ 
23,03Ñ4,54 28,03Ñ3,86 22,54Ñ1,73 25,97Ñ4,09 

ɸʢʪʠʚʥʽʩʪʴ ʂɸʊ ʚ 

ʩʝʨʮʽ, ʤʢʤʦʣʴ/ʭʚ/ 

ʤʛ ʙʽʣʢʘ 

7,38Ñ1,86 6,93Ñ1,55 6,78Ñ0,60 7,94Ñ1,07 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʦʚʘʨʽʝʢʪʦʤʽʷ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʤʽʱʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʚʽʜʥʦʚʣʝʥʠʤ ʪʘ 

ʦʢʠʩʣʝʥʠʤ ʛʣʫʪʘʪʽʦʥʦʤ ʫ ʙʽʢ ʦʩʪʘʥʥʴʦʛʦ, ʟʘʛʘʣʴʥʠʡ ʧʫʣ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ ʟʘ ʫʤʦʚ ʧʦʤʽʨʥʦʾ ʘʢʪʠʚʘʮʽʾ ʇʆʃ ʤʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ ʉʆɼ ʪʘ ʂɸʊ ʫ ʚʩʽʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ, ʱʦ ʤʦʞʣʠʚʦ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʘʜʘʧʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʟ ʙʦʢʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʚʥʘʩʣʽʜʦʢ 

ʪʨʠʚʘʣʦʛʦ ʭʨʦʥʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʜʠʚ. ʪʘʙʣ. 4.5). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʙʽʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʪʘ ʾʭ 

ʝʢʩʢʨʝʮʽʾ ʟ ʩʝʯʝʶ ʟʘ ʫʤʦʚ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʚʠʩʦʢʦʞʠʨʦʚʦʶ 

ʜʽʻʪʦʶ (ʪʘʙʣ. 4.6).  

 
ʊʘʙʣʠʮʷ 4.6 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʽʚʝʥʴ ʤʝʪʘʙʦʣʽʪʽʚ 

ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʚ ʩʝʯʽ ʪʘ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ, 

ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ

 +ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʂʊʇ 

(300 ʤʛ/ʢʛ) 

NOx ʚ ʩʝʯʽ, 

ʥʤʦʣʴ/ʤʣ 
61,64Ñ12,58 35,62Ñ3,80 ʘ 58,90Ñ4,94 b 64,93Ñ4,58 b 

NOx ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ, ʥʤʦʣʴ/ʤʣ 
33,56Ñ4,58 21,23Ñ3,99 a 32,05Ñ3,48 b 30,14Ñ2,03 b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʦʚʘʨʽʝʢʪʦʤʽʷ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 
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ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʚʽʜʤʽʯʘʣʠ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʩʧʽʚʧʘʜʘʻ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʝʧʘʨʘʪʫ ʫ ʩʘʤʮʽʚ ʽʟ ʄʉ (ʜʠʚ. ʪʘʙʣ. 4.6). 

 

4.4. ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ɸɼʌ-ʽʥʜʫʢʦʚʘʥʫ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ ʚ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʪʚʘʨʠʥ 

ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʚʧʣʠʚ ɺɾɼ ʪʘ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʩʪʫʧʝʥʷ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (ʪʘʙʣ. 4.7).  

 

ʊʘʙʣʠʮʷ 4.7 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʩʪʫʧʽʥʴ ʪʘ 

ʰʚʠʜʢʽʩʪʴ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ 

ʱʫʨʽʚ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʚʠʩʦʢʦʞʠʨʦʚʽʡ ʜʽʻʪʽ, ( x  Ñ S x ), n = 24 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺɾɼ + 

ʦʚʘʨʽʝʢʪʦʤʽʷ 

+ ʨʦʟʯʠʥʥʠʢ 

ɺɾɼ +ʦʚʘʨʽʝʢ

-ʪʦʤʽʷ + ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɺɾɼ + ʦʚʘʨʽʝʢ

-ʪʦʤʽʷ + ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ʉʪʫʧʽʥʴ 

ʘʛʨʝʛʘʮʽʾ, % 
18,1Ñ2,7 43,2Ñ6,1 a 49,6Ñ5,8 a 32,2Ñ3,4 a, b c 

ʐʚʠʜʢʽʩʪʴ 

ʘʛʨʝʛʘʮʽʾ, ʫ.ʦ. 
100,8Ñ9,9 289,2Ñ31,3 a 286,1Ñ16,8 a 120,1Ñ23,2 b, c 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʦʚʘʨʽʝʢʪʦʤʽʷ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05); 

3) ʩ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çɺɾɼ + ʦʚʘʨʽʝʢʪʦʤʽʷ + ʂʊʇ (100 ʤʛ/ʢʛ)è, (ʨ < 0,05). 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʷʢ ʩʪʫʧʝʥʷ, ʪʘʢ ʽ ʰʚʠʜʢʦʩʪʽ ɸɼʌ-

ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʚʽʜʤʽʯʘʣʠ ʣʠʰʝ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʂʊʇ ʚ 

ʙʽʣʴʰʠʡ ʜʦʟʽ ï 300 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ, ʪʦʜʽ ʷʢ ʾʾ ʟʤʝʥʰʝʥʥʷ ʜʦ 100 ʤʛ/ʢʛ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʪʨʘʪʠ ʘʥʪʠʘʛʨʝʛʘʮʽʡʥʦʛʦ ʝʬʝʢʪʫ (ʜʠʚ. ʪʘʙʣ. 4.7). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʝʨʦʨʘʣʴʥʝ ʪʝʨʘʧʝʚʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʫ ʪʚʘʨʠʥ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʥʘ ʪʣʽ ʛʽʧʦʝʩʪʨʦʛʝʥʽʾ ʚ ʦʙʦʭ 

ʜʦʟʘʭ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʪʽʣʘ, 

ʧʦʣʽʧʰʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ, ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʪʘ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʝʥʜʦʛʝʥʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʦʢʩʠʜʘ ʘʟʦʪʘ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʛʝʤʦʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ (ʚ 

ʜʦʟʽ 300 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ).  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ 

ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ (ʚ ʜʦʟʽ 

100 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ) ʷʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾ 

ʙʽʣʴʰʦʩʪʽ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʧʨʠʪʘʤʘʥʥʠʭ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʤʫ 

ʤʝʪʘʙʦʣʽʯʥʦʤʫ ʩʠʥʜʨʦʤʫ. 

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʧʨʘʮʷʭ ʘʚʪʦʨʘ: 

1. ɺʧʣʠʚ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʂʨʘʪʘʣè ʥʘ ʨʦʟʚʠʪʦʢ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ [ʊʝʢʩʪ] / 

ʊ. ʉ. ɿʚʷʛʽʥʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ, ʆ. ʖ. ɹʦʨʽʢʦʚ, ɸ. ʉ. ʐʘʣʘʤʘʡ // ʇʨʦʙʣ. 

ɽʥʜʦʢʨʠʥ. ʇʘʪʦʣ. ï 2013. ï ˉ 2. ï ʉ. 67-73. 

2. ɿʚʷʛʠʥʘ, ʊ. ʉ. ɺʣʠʷʥʠʝ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ 

ʛʠʧʦʵʩʪʨʦʛʝʥʠʠ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʝʯʸʥʦʯʥʦʡ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪ ʜʝʛʠʜʨʦʛʝʥʘʟʳ 

[ʊʝʢʩʪ] / ʊ. ʉ. ɿʚʷʛʠʥʘ, ʉ. ɺ. ʆʢʩʝʥʝʥʢʦ, ɸ. ʖ. ɹʦʨʠʢʦʚ // ɹʽʦʣʦʛʽʷ: ʚʽʜ 

ʤʦʣʝʢʫʣʠ ʜʦ ʙʽʦʩʬʝʨʠ : ʤʘʪʝʨʽʘʣʠ ɯɯɯ ʤʽʞʥʘʨ. ʢʦʥʬ. ʤʦʣʦʜ. ʥʘʫʢʦʚʮʽʚ, ʍʘʨʢʽʚ, 

18-21 ʣʠʩʪʦʧ. 2008 ʨ. ï ʍ., 2008. ï ʉ. 40-41. 

3. ɺʧʣʠʚ ʪʘʫʨʠʥʫ ʥʘ ʨʦʟʚʠʪʦʢ ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, 

ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ, ʫ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ [ʊʝʢʩʪ] / 

ʅ. ɯ. ɻʦʨʙʝʥʢʦ, ʊ. ʉ. ɿʚʷʛʽʥʘ, ʂ. ɺ. ʊʘʨʘʥ, ɸ. ɺ. ʉʪʝʧʘʥʦʚʘ // ʇʨʦʙʣʝʤʥʽ 
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ʧʠʪʘʥʥʷ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ ʫ ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽ : ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ 

ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʍʘʨʢʽʚ, 29-30 ʞʦʚʪ. 2009 ʨ. ï ʍ., 2009. ï ʉ. 49-50. 

4. ʆʮʽʥʢʘ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʛʝʤʦʩʪʘʟʫ ʫ ʱʫʨʽʚ ʟ 

ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʥʘ ʪʣʽ ʜʝʬʽʮʠʪʫ ʝʩʪʨʦʛʝʥʽʚ [ʊʝʢʩʪ] / ʅ. ɯ. ɻʦʨʙʝʥʢʦ, 

ʉ. ɺ. ʆʢʩʝʥʝʥʢʦ, ʆ. ɺ. ɯʚʘʥʦʚʘ [ʪʘ ʽʥʰ.] // ʇʨʦʙʣ. ɽʥʜʦʢʨʠʥ. ʇʘʪʦʣ. ï 2010. ï 

ˉ 3. ï ʉ. 64-68. 

5. ɿʚʷʛʽʥʘ, ʊ. ʉ. ɺʧʣʠʚ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ ʚ ʦʚʘʨʽʝʢʪʦʤʦʚʘʥʠʭ ʱʫʨʽʚ ʽʟ ʩʠʥʜʨʦʤʦʤ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʞʠʨʦʚʦʶ ʜʽʻʪʦʶ [ʊʝʢʩʪ] / 

ʊ. ʉ. ɿʚʷʛʽʥʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ // ʇʨʦʙʣ. ɽʥʜʦʢʨʠʥ. ʇʘʪʦʣ. ï 2011. ï ˉ 4. ï 

ʉ. 79-83. 

6. ʇʘʪ. 101418 UA, ʄʇʂ ɸ61ʂ 36/734 (2006.01), ɸ61ʂ 36/533 

(2006.01), ɸ61ʂ 31/195 (2006.01), ɸ61ʈ 3/00, ɸ61ʈ 13/12 (2006.01). 

ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʢʦʤʧʦʟʠʮʽʷ, ʟʘʩʽʙ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʠ ʣʽʢʫʚʘʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ ʪʘ ʩʧʦʩʽʙ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ 

[ʊʝʢʩʪ] / ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɯ. ʄ. ʈʞʝʧʝʮʴʢʘ, ɭ. ʆ. ʉʦʚʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ, 

ʆ. ɺ. ɯʚʘʥʦʚʘ, ʊ. ʉ. ɿʚʷʛʽʥʘ, ɺ. ɯ. ʂʦʙʠʣʽʥʩʴʢʘ, ʈ. ɸ. ʊʠʱʝʥʢʦ, 

ʆ. ʆ. ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA) ; ʧʘʪʝʥʪʦʚʣʘʩʥʠʢʠ 

ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA). ï ˉ ʘ201107973 ; ʟʘʷʚʣ. 24.06.2011 ; 

ʦʧʫʙʣ. 25.03.2013, ɹʶʣ. ˉ 6. ï 6 ʩ. 

7. ʇʘʪ. 2519744 C2 RU, ʄʇʂ ɸ61ʂ 36/734 (2006.01), ɸ61ʂ 36/533 

(2006.01), ɸ61ʈ 3/10 (2006.01), ɸ61ʈ 3/06 (2006.01). ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 

ʢʦʤʧʦʟʠʮʠʷ, ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʠ ʩʧʦʩʦʙ ʝʛʦ ʧʦʣʫʯʝʥʠʷ [ʊʝʢʩʪ] / 

ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ʀ. ʅ. ʈʞʝʧʝʮʢʘʷ, ɭ. ɸ. ʉʦʚʘ [ʠ ʜʨ.] 

(UA) ; ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʠ ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA). ï 

ˉ 2011125805 ; ʟʘʷʚʣ. 24.06.2011 ; ʦʧʫʙʣ. 20.06.2014, ɹʶʣ. ˉ 36. ï 6 ʩ. 
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ʈʆɿɼɯʃ 5 

ɺʀɿʅɸʏɽʅʅʗ ʂɸʈɼɯʆʇʈʆʊɽʂʊʆʈʅʆɰ ɼɯɰ 

ʂʆʄɹɯʅʆɺɸʅʆɻʆ ʊɸʋʈʀʅ-ɺʄɯʉʅʆɻʆ ʇʈɽʇɸʈɸʊʋ ʋ ʑʋʈɯɺ 

ɯɿ ʄɽʊɸɹʆʃɯʏʅʀʄ ʉʀʅɼʈʆʄʆʄ,  

ɯʅɼʋʂʆɺɸʅʀʄ ɺʀʉʆʂʆʌʈʋʂʊʆɿʅʆʖ ɼɯɭʊʆʖ 

 
5.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, 

ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

 

ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ, ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʪʚʘʨʠʥʘʭ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʚʞʠʚʘʥʥʷ ʮʫʢʨʽʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʟʘ ʨʽʢ. ɿʦʢʨʝʤʘ, 

ʥʘʜʤʽʨʥʝ ʚʞʠʚʘʥʥʷ ʬʨʫʢʪʦʟʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʜʠʩʣʽʧʽʜʝʤʽʾ, 

ʛʝʧʘʪʦʩʪʝʘʪʦʟʫ, ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʱʦ ʻ ʦʜʥʽʻʶ 

ʟ ʧʨʠʯʠʥ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʎɼ 2-ʛʦ ʪʠʧʫ [146, 147, 148]. 

ɿʘʜʘʯʝʶ ʜʘʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ, ʽʥʜʫʢʦʚʘʥʠʭ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ʪʘ ʦʮʽʥʢʘ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟʘ ʫʤʦʚ ʜʘʥʦʾ 

ʧʘʪʦʣʦʛʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʬʨʫʢʪʦʟʫ ʧʨʦʪʷʛʦʤ ʜʚʦʭ 

ʤʽʩʷʮʽʚ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʽʥ ʚ ʨʽʚʥʽ ʛʣʽʢʝʤʽʾ ʥʘʪʱʝ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ 

ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 5.1).  

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ɺʏʊʊɻ ʪʘ ɺʏʊʊɯ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʨʦʟʚʠʪʦʢ ʽʥʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʬʨʫʢʪʦʟʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʣʦʱʠʥʠ ʧʽʜ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʣʽʢʝʤʽʯʥʠʤʠ ʢʨʠʚʠʤʠ ʚʽʜʥʦʩʥʦ ʪʠʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ (ʜʠʚ. ʪʘʙʣ. 5.1, ʨʠʩ. 5.1). 
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ʊʘʙʣʠʮʷ 5.1 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

ɹʘʟʘʣʴʥʘ ʛʣʽʢʝʤʽʷ, 

ʤʤʦʣʴ/ʣ 
4,69Ñ0,28 4,61Ñ0,35 4,26Ñ0,23 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʌɸ, 

ʤʤʦʣʴ/ʣ 
1,24Ñ0,11 2,34Ñ0,09 a 1,66Ñ0,09 a, b 

ʇʇʂ ʧʽʜ ʯʘʩ 

ɺʏʊʊɻ, ʤʤʦʣʴ/ʣ*ʭʚ 
683,1Ñ27,3 1043,7Ñ82,5 a 695,5Ñ18,2 b 

ʇʇʂ ʧʽʜ ʯʘʩ ɺʏʊʊɯ, 

ʤʤʦʣʴ/ʣ*ʭʚ 
379,9Ñ34,2 547,1Ñ18,8 a 426,7Ñ38,7 b 

ʇʨʠʤʽʪʢʠ: 

a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 
ʇʦʨʫʰʝʥʥʷ ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʬʨʫʢʪʦʟʘʤʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʨʦʟʯʠʥʥʠʢ (ʜʠʚ. ʪʘʙʣ. 5.1). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʬʨʫʢʪʦʟʘʤʽʥʫ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʦʩʠʣʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ 

ʨʝʘʢʮʽʡ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ ʟʘ ʫʤʦʚ ʭʨʦʥʽʯʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚʠʩʦʢʠʭ ʜʦʟ ʬʨʫʢʪʦʟʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʚʦʤʽʩʷʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʛʘʣʴʤʫʻ ʨʦʟʚʠʪʦʢ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʽʥʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʫ ʱʫʨʽʚ ʽʟ 

ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʯʦʤʫ ʙʫʣʦ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ 
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ʧʣʦʱʠʥʠ ʧʽʜ ʛʣʽʢʝʤʽʯʥʠʤʠ ʢʨʠʚʠʤʠ ʧʽʜ ʯʘʩ ɺʏʊʊɻ ʪʘ ɺʏʊʊɯ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ, ʱʦ ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ (ʜʠʚ. ʪʘʙʣ. 5.1).  

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5.1 ī ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʜʠʥʘʤʽʢʫ 

ʛʣʽʢʝʤʽʾ ʧʽʜ ʯʘʩ ɺʏʊʊɻ (3 ʛ/ʢʛ) (ɸ) ʪʘ ɺʏʊʊɯ (ʽʥʩʫʣʽʥ 0,5 ʦʜ/ʢʛ, 

ʛʣʶʢʦʟʘ 2 ʛ/ʢʛ ʯʝʨʝʟ 10 ʭʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʽʥʩʫʣʽʥʫ) (ɹ) ʫ ʱʫʨʽʚ ʽʟ 

ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ 

ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

*ï ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ ʜʣʷ 

ʛʨʫʧʠ çʢʦʥʪʨʦʣʴè. (ʨ < 0,05). 
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ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʬʨʫʢʪʦʟʘʤʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʂʊʇ, ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʷʢ ʽʟ ʧʦʢʨʘʱʝʥʥʷʤ ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʪʘʢ ʽ ʟ 

ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʛʘʣʴʤʫʚʘʪʠ ʧʨʦʮʝʩʩʠ ʧʨʠʻʜʥʘʥʥʷ ʛʣʶʢʦʟʠ ʜʦ 

ʙʽʣʢʽʚ [155]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʨʦʥʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʨʫʢʪʦʟʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʙʽʣʴʰ, ʥʽʞ ʜʚʦʭʨʘʟʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʆʮʽʥʢʘ ʧʨʠʨʦʩʪʫ 

ʤʘʩʠ ʪʽʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʚʠʷʚʠʣʘ, ʱʦ ʫʪʨʠʤʘʥʥʷ ʱʫʨʽʚ ʥʘ ɺʌɼ 

ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ (ʪʘʙʣ. 5.2).  

 

ʊʘʙʣʠʮʷ 5.2 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ  ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʨʠʨʽʩʪ 

ʤʘʩʠ ʪʽʣʘ, ʚʽʜʥʦʩʥʫ ʤʘʩʫ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʪʘ ʣʽʧʽʜʥʠʡ 

ʧʨʦʬʽʣʴ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

ʇʨʠʨʽʩʪ ʤʘʩʠ ʪʽʣʘ, % 12,24Ñ2,05 21,19Ñ1,63 a 13,54Ñ2,87 b 

ɺʽʜʥʦʩʥʘ ʤʘʩʘ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, % 
1,67Ñ0,19 3,95Ñ0,31 a 2,37Ñ0,27 a, b 

ʊɻ, ʤʤʦʣʴ/ʣ 0,69Ñ0,04 1,32Ñ0,10 a 0,69Ñ0,06 b 
ʅɽɾʂ, ʤʤʦʣʴ/ʣ 0,34Ñ0,05 0,36Ñ0,03 0,33Ñ0,02 

ʍʉ, ʤʤʦʣʴ/ʣ 1,67Ñ0,09 1,93Ñ0,07 a 1,40Ñ0,04 a, b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʟʘʧʦʙʽʛʘʣʦ ʧʽʜʚʠʱʝʥʦʤʫ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʪʽʣʘ, ʟʦʢʨʝʤʘ, 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ, ʱʦ ʢʦʨʝʣʶʻ ʟ 

ʧʦʣʽʧʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ ʫ ʪʚʘʨʠʥ ʽʟ ʄʉ (ʜʠʚ. ʪʘʙʣ. 5.2).  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʚʦʤʽʩʷʯʥʝ 

ʚʚʝʜʝʥʥʷ ʬʨʫʢʪʦʟʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʊɻ ʪʘ ʍʉ ʚʽʜʥʦʩʥʦ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (ʜʠʚ. ʪʘʙʣ. 5.2). ɿʤʽʥʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʍʉ ʪʘ ʊɻ, ʡʤʦʚʽʨʥʦ, ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ 

ʣʽʧʦʣʽʟʫ ʪʘ ʣʽʧʦʛʝʥʝʟʫ ʽʥʩʫʣʽʥʦʤ ʟʘ ʫʤʦʚ ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

ɺʚʝʜʝʥʥʷ ʂʊʇ ʩʧʨʠʷʣʦ ʧʦʣʽʧʰʝʥʥʶ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ, ʧʦʨʫʰʝʥʦʛʦ ʟʘ 

ʫʤʦʚ ʄʉ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʊɻ ʪʘ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʘʚʽʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʜʠʚ. ʪʘʙʣ. 5.2). ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʠʩʣʽʧʽʜʝʤʽʷ ʫ ʪʚʘʨʠʥ ʽʟ 

ʄʉ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʅɽɾʂ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʘʙʦ ʨʦʟʯʠʥʥʠʢʘ (ʜʠʚ. ʪʘʙʣ. 5.2). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ NOx 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 5.3).  

 

ʊʘʙʣʠʮʷ 5.3 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʽʚʝʥʴ ʩʪʘʙʽʣʴʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 
ɺʌɼ + ʂʊʇ 

NOʭ, ʤʢʤʦʣʴ/ʣ 31,60Ñ2,51 25,37Ñ0,94 ʘ 31,37Ñ1,94 b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ 

ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 
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ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ 
ʧʦʢʘʟʥʠʢʘ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ NO ʧʽʜ ʡʦʛʦ 
ʚʧʣʠʚʦʤ (ʜʠʚ. ʪʘʙʣ. 5.3). 

 
5.2. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʦʢʩʠʜʘʥʪʥʠʡ ʩʪʘʪʫʩ ʤʽʪʦʭʦʥʜʨʽʡ ʩʝʨʮʷ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ  

  

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʜʠʭʘʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ ʩʝʨʮʷ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʛʣʫʪʘʤʘʪʫ ʪʘ ʤʘʣʘʪʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ɸɼʌ-ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʜʠʭʘʥʥʷ (V3) ʪʘ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʭʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʪʚʘʨʠʥ, ʷʢʠʭ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ɺʌɼ, ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 5.4).  

 

ʊʘʙʣʠʮʷ 5.4 
ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʜʠʭʘʥʥʷ 

(ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʤʘʣʘʪʫ ʪʘ ʛʣʫʪʘʤʘʪʫ) ʽʟʦʣʴʦʚʘʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ ʩʝʨʮʷ 
ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 
ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 
ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 
ʂʊʇ 

V4, ʥʘʪʦʤ 
ʢʠʩʥʶ/ʭʚ/ʤʛ ʙʽʣʢʘ 

14,24Ñ1,20 14,44Ñ1,18 14,51Ñ1,26 

V3, ʥʘʪʦʤ 
ʢʠʩʥʶ/ʭʚ/ʤʛ ʙʽʣʢʘ 

82,60Ñ7,48 66,21Ñ5,00 a 76,04Ñ3,97 b 

V3/V4 5,83Ñ0,35 4,63Ñ0,25 a 5,38Ñ0,32 b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 
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ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʣʘʥʮʶʛʘ 

ʝʥʝʨʛʝʪʠʯʥʠʤ ʩʪʘʥʦʤ ʢʣʽʪʠʥ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʨʦʟ'ʻʜʥʘʥʥʽ ʜʠʭʘʥʥʷ ʪʘ 

ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ. ʆʩʪʘʥʥʻ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʤʘʨʢʝʨʽʚ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ.  

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʢʮʠʥʘʪʫ ʚ ʷʢʦʩʪʽ ʩʫʙʩʪʨʘʪʫ 

ʜʠʭʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ ʢʠʩʥʶ ʫ ʩʪʘʥʽ 3 ʪʘ 4, ʘ ʪʘʢʦʞ ʜʠʭʘʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ ʤʽʪʦʭʦʥʜʨʽʡ ʪʚʘʨʠʥ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ɺʌɼ, ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʪʘʙʣ. 5.5). ʗʢ ʚʽʜʦʤʦ, ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ 

(ʢʦʤʧʣʝʢʩ ɯɯ) ʻ ʌɸɼ-ʟʘʣʝʞʥʠʤ ʬʝʨʤʝʥʪʦʤ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʩʪʘʯʘʻ 

ʝʣʝʢʪʨʦʥʠ ʥʘ ʫʙʽʭʽʥʦʥ, ʦʙʤʠʥʘʶʯʠ ʅɸɼH-ʟʘʣʝʞʥʠʡ ʢʦʤʧʣʝʢʩ ɯ.  

 

ʊʘʙʣʠʮʷ 5.5 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʜʠʭʘʥʥʷ 

(ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʩʫʢʮʠʥʘʪʫ) ʽʟʦʣʴʦʚʘʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ ʩʝʨʮʷ 

ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

V4, ʥʘʪʦʤ 

ʢʠʩʥʶ/ʭʚ/ʤʛ ʙʽʣʢʘ 
76,85Ñ5,44 80,53Ñ4,09 80,51Ñ5,57 

V3, ʥʘʪʦʤ 

ʢʠʩʥʶ/ʭʚ/ʤʛ ʙʽʣʢʘ 
177,23Ñ14,53 171,19Ñ13,96 191,70Ñ11,81 

V3/V4 2,35Ñ0,18 2,12Ñ0,06 2,40Ñ0,10 

  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʤʽʥ ʜʠʭʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 

ʩʫʢʮʠʥʘʪʫ ʪʘ ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʘʪʫ ʪʘ ʛʣʫʪʘʤʘʪʫ 

(ʩʫʙʩʪʨʘʪʠ ʢʦʤʧʣʝʢʩʫ ɯ) ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʚ ʩʧʦʣʫʯʝʥʥʽ 

ʜʠʭʘʥʥʷ ʪʘ ʦʢʠʩʥʦʛʦ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʪʚʘʨʠʥ ʽʟ 

ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʚʠʥʠʢʘʻ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʘ ʨʽʚʥʽ ʢʦʤʧʣʝʢʩʫ ɯ 

ɽʊʃ. ʅʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʟʤʽʥ 
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ʘʢʪʠʚʥʦʩʪʽ ʽʥʰʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ɽʊʃ ï ʮʠʪʦʭʨʦʤ ʉ-ʦʢʩʠʜʘʟʠ (ʢʦʤʧʣʝʢʩ ɯV) 

(ʪʘʙʣ. 5.6). 

 

ʊʘʙʣʠʮʷ 5.6 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʮʠʪʦʭʨʦʤ C-ʦʢʩʠʜʘʟʠ, ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʚʤʽʩʪ  

ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʽʟʦʣʴʦʚʘʥʠʭ ʤʽʪʦʭʦʥʜʨʽʷʭ  

ʩʝʨʮʷ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ,  

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

ʎʠʪʦʭʨʦʤ ʉ-ʦʢʩʠʜʘʟʘ, 

ʤʢʤʦʣʴ/ʭʚ/ʤʛ ʙʽʣʢʘ 
11,44Ñ0,24 10,34Ñ0,59 10,57Ñ0,47 

ʊɹʂ-ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
0,43Ñ0,07 0,88Ñ0,07 a 0,65Ñ0,06 a, b 

Mn-ʉʆɼ, ʫ.ʦ./ʤʛ ʙʽʣʢʘ 48,43Ñ2,06 38,65Ñ1,31 a 41,66Ñ1,49 a 

ɻʇʆ, 

ʥʤʦʣʴ/ʭʚ/ʤʛ ʙʽʣʢʘ 
27,36Ñ3,90 26,38Ñ1,41 25,03Ñ2,14 

ɺɻ, ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 3,84Ñ0,28 2,10Ñ0,27 a 3,67Ñ0,29 b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʜʠʭʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʟʘ ʨʘʭʫʥʦʢ ʥʦʨʤʘʣʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ɸɼʌ-ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʜʠʭʘʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʡ ʩʝʨʮʷ ʫ ʤʝʪʘʙʦʣʽʯʥʦʤʫ ʩʪʘʥʽ 3 ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʤʘʣʘʪʫ ʪʘ ʛʣʫʪʘʤʘʪʫ 

ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʯʠʥʥʠʢ (ʜʠʚ. ʪʘʙʣ. 5.4). ʆʪʨʠʤʘʥʽ 
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ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʢʠʩʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʢʦʤʧʣʝʢʩʫ ɯ ɽʊʃ ʧʽʜ ʚʧʣʠʚʦʤ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʠʣʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʪʘ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʪʚʘʨʠʥ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʩʝʨʮʷ ʪʚʘʨʠʥ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ɺʌɼ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʊɹʂ (ʪʽʦʙʘʨʙʽʪʫʨʦʚʘ ʢʠʩʣʦʪʘ)-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʄn-ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ (ʜʠʚ. 

ʪʘʙʣ. 5.6). ɺ ʪʦʡ ʞʝ ʯʘʩ, ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʟʘʣʠʰʘʣʘʩʴ ʥʘ ʨʽʚʥʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʜʠʚ. ʪʘʙʣ. 5.6).  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʛʘʣʴʤʫʚʘʣʦ ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʚ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʩʝʨʮʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʟʥʠʞʝʥʥʷ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ 

ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ɺɻ (ʜʠʚ. ʪʘʙʣ. 5.6). ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʚʝʜʝʥʥʷ ʂʊʇ 

ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄn-ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ 

ʩʝʨʮʷ ʱʫʨʽʚ (ʜʠʚ. ʪʘʙʣ. 5.6). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʦʣʽʧʰʝʥʥʷ 

ʦʢʠʩʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʂʊʇ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʩʪʠʤʫʣʷʮʽʾ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ, ʪʘʢ ʽ ʚʥʘʩʣʽʜʦʢ ʥʦʨʤʘʣʽʟʘʮʽʾ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʜʠʭʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʮʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʚ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʣʘʥʮʶʟʽ. 

 

5.3. ɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʫ 

ʱʫʨʽʚ ʽʟ ʩʠʥʜʨʦʤʦʤ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

 

ʆʮʽʥʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʱʫʨʽʚ-ʩʘʤʮʽʚ 

ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʭʨʦʥʽʯʥʠʤ ʚʚʝʜʝʥʥʷʤ ʬʨʫʢʪʦʟʠ, 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʅʘ ɽʂɻ, ʦʪʨʠʤʘʥʠʭ  ʫ 

ʪʨʴʦʭ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʚʝʜʝʥʥʷʭ ʚʽʜ ʢʽʥʮʽʚʦʢ (I, II, III), ʦʮʽʥʶʚʘʣʠ ʪʨʠʚʘʣʽʩʪʴ 
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ʽʥʪʝʨʚʘʣʽʚ, ʚʠʩʦʪʫ, ʧʦʣʷʨʥʽʩʪʴ ʪʘ ʬʦʨʤʫ ʟʫʙʮʽʚ, ʏʉʉ ʪʘ ʩʠʩʪʦʣʽʯʥʠʡ 

ʧʦʢʘʟʥʠʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʫʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʫʧʘʭ ʽʥʪʝʨʚʘʣʠ ʪʘ ʟʫʙʮʽ ʙʫʣʠ ʫ ʧʨʘʚʠʣʴʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 

ʨʽʟʥʠʮʷ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ʽʥʪʝʨʚʘʣʽʚ R-Rǋ ʫ ʨʽʟʥʠʭ ʩʝʨʮʝʚʠʭ ʮʠʢʣʘʭ ʩʢʣʘʜʘʣʘ ʥʝ 

ʙʽʣʴʰʝ 5 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʫ ʥʠʭ ʩʠʥʫʩʦʚʦʛʦ ʨʠʪʤʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʨʦʟʯʠʥʥʠʢ, ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʏʉʉ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ R-Rǋ 

ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʚ ʛʨʫʧʽ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 5.7), ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʩʠʥʫʩʦʚʦʾ ʪʘʭʽʢʘʨʜʽʾ ï ʧʝʨʰʦʾ ʦʟʥʘʢʠ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ [160].  

 

ʊʘʙʣʠʮʷ 5.7 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʽʥʪʝʨʚʘʣʫ R-Rǋ, ʯʘʩʪʦʪʫ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

ʪʘ ʩʠʩʪʦʣʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

R-Rǋ, ʩʝʢ 0,127°0,001 0,119°0,001 a 0,134°0,003 b 

ʏʉʉ, ʫʜ./ʭʚ 470,9°4,8 505,4°6,6 a 450,2°11,2 b 

ʉʠʩʪʦʣʽʯʥʠʡ 

ʧʦʢʘʟʥʠʢ, % 
51,91°4,43 56,37°5,27 54,76°3,40 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʨʦʣʦʥʛʘʮʽʾ ʽʥʪʝʨʚʘʣʫ R-Rǋ ʪʘ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʏʉʉ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʩʠʥʫʩʦʚʦʾ ʪʘʭʽʢʘʨʜʽʾ (ʜʠʚ. ʪʘʙʣ. 5.7).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʨʦʟʯʠʥʥʠʢ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ Q-T, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʝʣʝʢʪʨʠʯʥʫ ʩʠʩʪʦʣʫ ʩʝʨʮʷ (ʪʘʙʣ. 5.8). 

 

ʊʘʙʣʠʮʷ 5.8 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʽʥʪʝʨʚʘʣʽʚ Q-T, T-P, ʢʦʨʝʛʦʚʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ QTc ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ QT/TP ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

Q-T, ʩ 0,074°0,004 0,064°0,003 a 0,075°0,005 b 

QTc, ʩ 0,203°0,010 0,177°0,008 a 0,206°0,013 b 

T-P, ʩ 0,028°0,002 0,018°0,002 a 0,024°0,001 b 

QT/TP 2,81°0,29 3,83°0,33 a 3,28°0,20 b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

ɺʽʜʦʤʦ, ʱʦ ʧʦʢʘʟʥʠʢ Q-T ʤʘʻ ʚʠʜʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʏʉʉ [161], ʪʦʤʫ ʡʦʛʦ ʘʥʘʣʽʟ ʜʦʧʦʚʥʶʶʪʴ ʨʦʟʨʘʭʫʥʢʦʤ ʢʦʨʝʛʦʚʘʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ QTc, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʘʨʠʪʤʽʯʥʠʭ ʩʪʘʥʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʢʦʨʦʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 
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QTc ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ (ʜʠʚ. ʪʘʙʣ. 5.8).  

ʆʢʨʽʤ ʪʦʛʦ, ʚʽʜʤʽʯʘʣʦʩʷ ʟʤʝʥʴʰʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʽʥʪʝʨʚʘʣʫ T-P ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ QT/TP, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʩʠʩʪʦʣʠ ʰʣʫʥʦʯʢʽʚ ʜʦ ʜʽʘʩʪʦʣʠ. ʍʘʨʘʢʪʝʨ ʟʤʽʥ ʽʥʪʝʨʚʘʣʽʚ Q-T, T-P ʪʘ QT/TP ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ (ʜʠʚ. ʪʘʙʣ. 5.8) ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʩʢʦʨʝʥʥʷ 

ʜʝʧʦʣʷʨʠʟʘʮʽʾ ʪʘ ʨʝʧʦʣʷʨʠʟʘʮʽʾ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ, ʪʦʙʪʦ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʧʨʫʛʠ ʩʝʨʮʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʂʊʇ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʽʚ Q-T ʪʘ 

QTʩ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʢʦʨʦʯʫʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʨʮʷ, 

ʧʦʨʫʰʝʥʦʾ ʟʘ ʫʤʦʚ ʜʘʥʦʾ ʤʦʜʝʣʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ (ʜʠʚ. ʪʘʙʣ. 5.8). ɺ 

ʪʦʡ ʞʝ ʯʘʩ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʊʇ ʩʧʨʠʷʣʦ ʧʨʦʣʦʥʛʘʮʽʾ  ʽʥʪʝʨʚʘʣʫ T-P ʪʘ 

ʟʥʠʞʝʥʥʶ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ QT/TP, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʧʨʝʧʘʨʘʪʫ 

ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʜʽʘʩʪʦʣʠ ʤʽʦʢʘʨʜʘ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʽʟ ʄʉ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʧʦʜʦʚʞʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʈ-Q (ʪʘʙʣ. 5.9), ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʽʤʧʫʣʴʩʫ ʚʽʜ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʜʦ ʩʢʦʨʦʯʫʚʘʣʴʥʦʛʦ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ [162]. 

ɺʚʝʜʝʥʥʷ ʂʊʇ ʟʘʧʦʙʽʛʘʣʦ ʩʢʦʨʦʯʝʥʥʶ ʽʥʪʝʨʚʘʣʫ P-Q ʪʘ ʩʧʨʠʷʣʦ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

(ʜʠʚ. ʪʘʙʣ. 5.9).  

ɺʽʜʦʤʦ, ʱʦ ʚʠʩʦʪʘ ʟʫʙʮʽʚ Q, R, S, ʊ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʽʥʪʝʨʚʘʣʫ QRS ʻ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʫʣʴʩʫ ʧʦ ʰʣʫʥʦʯʢʦʚʦʤʫ 

ʢʦʤʧʣʝʢʩʫ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʯʠʥʥʠʢ, ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟʫʙʮʷ ʊ ʫ ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ ʚʽʜʚʝʜʝʥʥʷʭ 

ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʚ ʛʨʫʧʽ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 5.10). ɿʨʦʩʪʘʥʥʷ 

ʘʤʧʣʽʪʫʜʠ ʘʙʦ ʪʨʠʚʘʣʦʩʪʽ ʟʫʙʮʷ ʊ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʽʰʝʤʽʾ ʚ 

ʩʫʙʝʥʜʦʢʘʨʜʽʘʣʴʥʠʭ ʰʘʨʘʭ [163].  
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ʊʘʙʣʠʮʷ 5.9 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʽʥʪʝʨʚʘʣʫ P-Q ʪʘ ʢʦʤʧʣʝʢʩʫ QRS ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

ʈ-Q, ʩ 0,037°0,001 0,044°0,001 a 0,037°0,003 b 

QRS, ʩ 0,033°0,001 0,031°0,001 0,031°0,002 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

ʆʢʨʽʤ ʪʦʛʦ, ʫ 50 % ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʥʘ ʝʣʝʢʪʨʦ-

ʢʘʨʜʽʦʛʨʘʤʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʷʚʫ ʜʚʦʭ- ʘʙʦ ʪʨʴʦʭ-ʬʘʟʥʠʭ ʟʫʙʮʽʚ ʊ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʦʜʥʽʻʶ ʟ ʦʟʥʘʢ ʩʠʥʜʨʦʤʫ ʜʠʬʫʟʥʠʭ ʟʤʽʥ ʤʽʦʢʘʨʜʘ. ɺʢʘʟʘʥʠʡ ʩʠʥʜʨʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʝʩʧʝʮʠʬʽʯʥʽ ɽʂɻ ʟʤʽʥʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʨʦʮʝʩʽʚ ʨʝʧʦʣʷʨʽʟʘʮʽʾ, 

ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ ʪʨʦʬʽʢʠ ʤʽʦʢʘʨʜʘ, ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʨʝʛʫʣʷʮʽʾ, 

ʤʝʪʘʙʦʣʽʟʤʫ, ʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʪʘ ʽʥ. [167]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ 

ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʘʤʧʣʽʪʫʜʠ ʟʫʙʮʷ ʊ, ʘ 

ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʻ ʧʦʷʚʽ ʜʚʦʭ - ʘʙʦ ʪʨʴʦʭ-ʬʘʟʥʠʭ ʟʫʙʮʽʚ ʊ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʛʘʣʴʤʫʶʯʠʡ ʝʬʝʢʪ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʦʟʚʠʪʦʢ ʽʰʝʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʤʽʦʢʘʨʜʽ. 
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ʊʘʙʣʠʮʷ 5.10 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʘʤʧʣʽʪʫʜʫ ʟʫʙʮʽʚ ʊ ʽ 

R (I, II, III) ʪʘ ʾʭ ʪʨʠʚʘʣʽʩʪʴ (II) ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

I 0,051°0,006 0,061°0,004 0,080°0,003 

II 0,113°0,005 0,139°0,008 a 0,147°0,010 

ɸ
ʤʧ

ʣʽ
ʪʫ

ʜʘ
 ʊ

, 

ʤɺ
 

III 0,124°0,008 0,148°0,009 a 0,118°0,007  b 

ʊʨʠʚʘʣʽʩʪʴ ʊ, ʩ (II) 0,033°0,004 0,040°0,005 0,042°0,002 

I 0,26°0,0 0,25°0,04 0,26°0,04 

II 0,206°0,015 0,202°0,023 0,213°0,004 

ɸ
ʤʧ

ʣʽ
ʪʫ

ʜʘ
 R

, 

ʤɺ
 

III 0,109°0,023 0,100°0,022 0,093°0,025 

ʊʨʠʚʘʣʽʩʪʴ R, ʩ (II) 0,028°0,001 0,028°0,001 0,027°0,003 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

ʅʘ ɽʂɻ ʧʦʚʥʝ ʟʙʫʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ ʩʧʽʚʧʘʜʘʻ ʽʟ ʟʫʙʮʝʤ S, ʪʨʠʚʘʣʽʩʪʴ ʪʘ 

ʘʤʧʣʽʪʫʜʘ ʷʢʦʛʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʘʥʫ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʝʨʮʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʤʧʣʽʪʫʜʘ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʟʫʙʮʷ S 

ʚ ʫʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʘʢʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 5.11), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʨʫʰʝʥʴ ʚ ʧʨʦʮʝʩʘʭ 

ʧʦʚʥʦʛʦ ʟʙʫʜʞʝʥʥʷ ʤʽʦʢʘʨʜʘ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʦʾ ʤʦʜʝʣʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʩʠʥʜʨʦʤʫ. 
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ʊʘʙʣʠʮʷ 5.11 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʘʤʧʣʽʪʫʜʫ 

ʟʫʙʮʽʚ S ʪʘ P (I, II, III) ʪʘ ʾʭ ʪʨʠʚʘʣʽʩʪʴ (II) ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ  

ʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, 

ʽʥʜʫʢʦʚʘʥʠʤ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ( x  Ñ S x ), n = 18 

ɻʨʫʧʘ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʌɼ + 

ʨʦʟʯʠʥʥʠʢ 

ɺʌɼ + 

ʂʊʇ 

I 0,106°0,008 0,100°0,009 0,088°0,010 

II 0,012°0,001 0,012°0,001 0,011°0,002 

ɸ
ʤʧ

ʣʽ
ʪʫ

ʜʘ
 S

, 

ʤɺ
 

III 0,060°0,006 0,050°0,005 0,048°0,006 

ʊʨʠʚʘʣʽʩʪʴ {, ʩ (II) 9,0°1,0 8,0°0,5 8,0°0,7 

I 0,043°0,004 0,039°0,001 0,043°0,004 

II 0,047°0,00 0,064°0,004 a 0,041°0,002 b 

ɸ
ʤʧ

ʣʽ
ʪʫ

ʜʘ
 P

, 

ʤɺ
 

III 0,033°0,002 0,041°0,004 a 0,034°0,004 b 

ʊʨʠʚʘʣʽʩʪʴ P, ʩ (II) 0,035°0,002 0,028°0,001 a 0,029°0,002 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɺʌɼ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

ʋ ʱʫʨʽʚ ʽʟ ʩʠʥʜʨʦʤʦʤ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʨʦʟʯʠʥʥʠʢ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʫ ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ ʚʽʜʚʝʜʝʥʥʽ 

ʘʤʧʣʽʪʫʜʠ ʟʫʙʮʷ ʈ (ʪʘʙʣ. 5.11), ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩʠ ʟʙʫʜʞʝʥʥʷ 

ʧʝʨʝʜʩʝʨʜʴ. ʆʢʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʟʫʙʮʷ ʈ ʫ 

ʜʨʫʛʦʤʫ ʚʽʜʚʝʜʝʥʥʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʨʠʩʢʦʨʝʥʥʷ ʜʝʧʦʣʷʨʠʟʘʮʽʾ 

ʧʝʨʝʜʩʝʨʜʴ, ʪʦʙʪʦ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. 
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ɺʚʝʜʝʥʥʷ ʂʊʇ ʟʘʧʦʙʽʛʘʣʦ ʟʨʦʩʪʘʥʥʶ ʘʤʧʣʽʪʫʜʠ ʟʫʙʮʷ P ʫ ʜʨʫʛʦʤʫ ʪʘ 

ʪʨʝʪʴʦʤʫ ʚʽʜʚʝʜʝʥʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʧʨʦʮʝʩʠ ʜʝʧʦʣʷʨʠʟʘʮʽʾ ʧʝʨʝʜʩʝʨʜʴ, ʷʢʽ ʧʦʨʫʰʫʶʪʴʩʷ ʟʘ ʫʤʦʚ ʭʨʦʥʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʬʨʫʢʪʦʟʦʶ (ʜʠʚ. ʪʘʙʣ. 5.11). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ, ʥʦʨʤʘʣʽʟʘʮʽʶ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʽʚ Q-T, ʊ-ʈ, ʢʦʨʝʛʦʚʘʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ QTc, ʟʤʝʥʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟʫʙʮʽʚ ʊ ʡ P, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʷʚʽ 

ʜʚʦʭ - ʘʙʦ ʪʨʴʦʭ-ʬʘʟʥʠʭ ʟʫʙʮʽʚ ʊ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ P-Q ʧʽʜ ʚʧʣʠʚʦʤ 

ʂʊʇ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟʘ ʫʤʦʚ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʬʨʫʢʪʦʟʥʦʶ ʜʽʻʪʦʶ, ʩʧʨʠʷʻ 

ʧʦʣʽʧʰʝʥʥʶ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ, 

ʟʥʠʞʝʥʥʶ ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʾ, 

ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʾ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʦʢʩʠʜʘ ʘʟʦʪʘ; ʚʽʜʥʦʚʣʶʻ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʚ ʩʝʨʮʝʚʦʤʫ ʤôʷʟʽ, ʧʦʩʠʣʶʶʯʠ ʨʝʩʧʽʨʘʪʦʨʥʠʡ 

ʢʦʥʪʨʦʣʴ ʪʘ ʟʘʧʦʙʽʛʘʶʯʠ ʛʽʧʝʨʧʨʦʜʫʢʮʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʚ 

ʤʽʪʦʭʦʥʜʨʽʷʭ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ; ʚʽʜʥʦʚʣʝʥʥʶ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʶ ʩʠʩʪʦʣʽʯʥʦʾ ʽ ʜʽʘʩʪʦʣʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʩʝʨʮʷ, ʛʘʣʴʤʫʚʘʥʥʶ ʨʦʟʚʠʪʢʫ ʩʠʥʫʩʦʚʦʾ ʪʘʭʽʢʘʨʜʽʾ ʡ ʽʰʝʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʤʽʦʢʘʨʜʽ. 

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʧʨʘʮʷʭ ʘʚʪʦʨʘ: 

1. ɿʚʷʛʽʥʘ, ʊ. ʉ. ɺʧʣʠʚ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʩʠʥʜʨʦʤʫ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʚʠʩʦʢʦʚʫʛʣʝʚʦʜʥʦʶ ʜʽʻʪʦʶ, 

ʫ ʱʫʨʽʚ [ʊʝʢʩʪ] / ʊ. ʉ. ɿʚʷʛʽʥʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ // ɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ (ɼʝʩʷʪʽ ɼʘʥʠʣʝʚʩʴʢʽ 

ʯʠʪʘʥʥʷ) : ʤʘʪʝʨʽʘʣʠ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʍʘʨʢʽʚ, 3-4 ʙʝʨʝʟ. 

2011 ʨ. ï ʍ., 2011. ï ʉ. 45-46. 

8. ɻʦʨʙʝʥʢʦ, ʅ. ɯ. ɼʦʢʣʽʥʽʯʥʝ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʪʘʙʣʝʪʦʢ çʂʨʘʪʘʣè ʥʘ 

ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʟʘ ʫʤʦʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ 
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(2006.01), ɸ61ʂ 31/195 (2006.01), ɸ61ʈ 3/00, ɸ61ʈ 13/12 (2006.01). 
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ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʢʦʤʧʦʟʠʮʽʷ, ʟʘʩʽʙ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʠ ʣʽʢʫʚʘʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ ʪʘ ʩʧʦʩʽʙ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ 

[ʊʝʢʩʪ] / ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɯ. ʄ. ʈʞʝʧʝʮʴʢʘ, ɭ. ʆ. ʉʦʚʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ, 

ʆ. ɺ. ɯʚʘʥʦʚʘ, ʊ. ʉ. ɿʚʷʛʽʥʘ, ɺ. ɯ. ʂʦʙʠʣʽʥʩʴʢʘ, ʈ. ɸ. ʊʠʱʝʥʢʦ, 

ʆ. ʆ. ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA) ; ʧʘʪʝʥʪʦʚʣʘʩʥʠʢʠ 

ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA). ï ˉ ʘ201107973 ; ʟʘʷʚʣ. 24.06.2011 ; 

ʦʧʫʙʣ. 25.03.2013, ɹʶʣ. ˉ 6. ï 6 ʩ. 

8. ʇʘʪ. 2519744 C2 RU, ʄʇʂ ɸ61ʂ 36/734 (2006.01), ɸ61ʂ 36/533 

(2006.01), ɸ61ʈ 3/10 (2006.01), ɸ61ʈ 3/06 (2006.01). ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 

ʢʦʤʧʦʟʠʮʠʷ, ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʠ ʩʧʦʩʦʙ ʝʛʦ ʧʦʣʫʯʝʥʠʷ [ʊʝʢʩʪ] / 

ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ʀ. ʅ. ʈʞʝʧʝʮʢʘʷ, ɭ. ɸ. ʉʦʚʘ [ʠ ʜʨ.] 

(UA) ; ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʠ ʃ. ɺ. ɹʝʟʧʘʣʴʢʦ, ɸ. ʉ. ʐʘʣʘʤʘʡ (UA). ï 

ˉ 2011125805 ; ʟʘʷʚʣ. 24.06.2011 ; ʦʧʫʙʣ. 20.06.2014, ɹʶʣ. ˉ 36. ï 6 ʩ. 

9. ɺʧʣʠʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʂʨʘʪʘʣè ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʱʫʨʽʚ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ [ʊʝʢʩʪ] / 

ʆ. ɺ. ɯʚʘʥʦʚʘ, ʊ. ʉ. ɿʚʷʛʽʥʘ, ʅ. ɯ. ɻʦʨʙʝʥʢʦ, ɸ. ʉ. ʐʘʣʘʤʘʡ // ʇʨʦʙʣ. ʝʥʜʦʢʨ. 

ʧʘʪʦʣ. ï 2015. ï ˉ 2. ï ʉ. 94-100. 

10. ɸʥʪʠʜʽʘʙʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʂʨʘʪʘʣ 

[ʊʝʢʩʪ] / ʅ. ɯ. ɻʦʨʙʝʥʢʦ, ʊ. ʉ. ɿʚʷʛʽʥʘ, ʉ. ʇ. ʆʣʝʡʥʽʢʦʚʘ, ɸ. ʉ. ʐʘʣʘʤʘʡ // 

ɿʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ. ï ʊ. 379, ˉ 6. ï 2016. ï 4 ʩ. 
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ʈʆɿɼɯʃ 6 

ʆʎɯʅʂɸ ʇʈʆʊɽʂʊʀɺʅʆɻʆ ɺʇʃʀɺʋ ʂʆʄɹɯʅʆɺɸʅʆɻʆ 

ʊɸʋʈʀʅ-ɺʄɯʉʅʆɻʆ ʇʈɽʇɽʈɸʊʋ ʅɸ ʈʆɿɺʀʊʆʂ 

ɼɯɸɹɽʊʀʏʅʆɰ ʅɽʌʈʆʇɸʊɯɰ 

ʋ ʑʋʈɯɺ ɯɿ ʉʊɽʇʊʆɿʆʊʆʎʀʅʆɺʀʄ ɼɯɸɹɽʊʆʄ 

 

6.1. ʆʮʽʥʢʘ ʧʦʨʫʰʝʥʴ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʟʘ ʫʤʦʚ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʝʨʘʪʫ 

 

ɼʽʘʙʝʪʠʯʥʘ ʥʝʬʨʦʧʘʪʽʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʪʷʞʯʠʭ ʤʽʢʨʦʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜ-

ʥʝʥʴ, ʧʦʚʷʟʘʥʠʭ ʟ ʘʨʪʝʨʽʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʣʝʪʘʣʴʥʠʭ 

ʚʠʧʘʜʢʽʚ ʯʝʨʝʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʛʦʣʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʥʦʩʪʽ ʭʚʦʨʠʭ ʥʘ ʎɼ [164]. 

ʆʩʢʽʣʴʢʠ ʩʪʨʫʢʪʫʨʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʚ ʥʠʨʢʘʭ ʟʘ ʫʤʦʚ ʜʽʘʙʝʪʫ, 

ʥʘʩʘʤʧʝʨʝʜ, ʦʙʫʤʦʚʣʝʥʽ ʛʽʧʝʨʛʣʽʢʝʤʽʻʶ ʪʘ ʾʾ ʙʽʦʭʽʤʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, 

ʟʦʢʨʝʤʘ, ʧʦʩʠʣʝʥʥʷʤ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ ʙʽʣʢʽʚ ʪʘ ʨʦʟʚʠʪʢʦʤ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ [165].  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʦʟʚʠʪʦʢ ʜʽʘʙʝʪʠʯʥʦʾ 

ʥʝʬʨʦʧʘʪʽʾ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʚ ʜʦʟʘʭ 100 ʪʘ 300 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʤʽʩʷʮʽʚ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʙʘʟʘʣʴʥʦʾ ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 

30 % ʪʘ 50 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʘʙʝʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.1).  

ʇʨʦ ʩʫʪʪʻʚʝ ʧʦʣʽʧʰʝʥʥʷ ʛʣʽʢʝʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʜ ʚʧʣʠʚʦʤ ʂʊʇ ʪʘʢʦʞ 

ʩʚʽʜʯʠʣʦ ʚʽʨʦʛʽʜʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʬʨʫʢʪʦʟʘʤʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ, ʷʢʝ ʚʽʜʤʽʯʘʣʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʫ ʚ ʜʦʟʽ 

300 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ (ʜʠʚ. ʪʘʙʣ. 6.1.).  
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ʊʘʙʣʠʮʷ 6.1 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʛʣʶʢʦʟʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʱʫʨʽʚ ʟʽ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ 

ʜʽʘʙʝʪʦʤ, ( x  Ñ S x ), n = 24 

ʇʦʢʘʟʥʠʢʠ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɼʽʘʙʝʪ + 

ʨʦʟʯʠʥʥʠʢ 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ɹʘʟʘʣʴʥʘ 

ʛʣʽʢʝʤʽʷ, 

ʤʤʦʣʴ/ʣ 

4,77Ñ0,13 15,72Ñ0,53 a 11,28Ñ0,90 a, b 8,49Ñ1,84 a, b 

ʌɸ, ʤʤʦʣʴ/ʣ 1,83Ñ0,12 3,19Ñ0,31 a 3,23Ñ0,22 a 2,48Ñ0,13 a, b, c 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɼʽʘʙʝʪ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05); 

3) ʩ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɼʽʘʙʝʪ + ʂʊʇ (100 ʤʛ/ʢʛ)è, (ʨ < 0,05). 

 

6.2. ɺʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʠʨʦʢ ʪʚʘʨʠʥ ʽʟ ʜʽʘʙʝʪʠʯʥʦʶ 

ʥʝʬʨʦʧʘʪʽʻʶ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʢʦʤʙʽʥʦʚʘʥʠʡ ʪʘʫʨʠʥ-ʚʤʽʩʥʠʡ 

ʧʨʝʧʝʨʘʪ 

 

ʈʦʟʚʠʪʦʢ ʘʙʩʦʣʶʪʥʦʾ ʽʥʩʫʣʽʥʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ 

ʟʥʠʞʝʥʥʷʤ ʤʘʩʠ ʪʽʣʘ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʩʠʣʝʥʥʷ 

ʢʘʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʩʫʣʽʥʫ (ʪʘʙʣ. 6.2). 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʙʫʣʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʝʯʦʚʠʥʠ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʠ ʧʦʩʠʣʝʥʠʡ ʨʦʟʧʘʜ ʙʽʣʢʽʚ (ʜʠʚ. 

ʪʘʙʣ. 6.2).  
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ʊʘʙʣʠʮʷ 6.2 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʥʘ ʤʘʩʫ ʪʽʣʘ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʝʯʦʚʠʥʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ 

ʩʘʤʮʽʚ ʱʫʨʽʚ ʟʽ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ, ( x  Ñ S x ), n = 24 

ʇʦʢʘʟʥʠʢʠ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɼʽʘʙʝʪ + 

ʈʦʟʯʠʥʥʠʢ 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ʇʦʯʘʪʦʢ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 
213,3Ñ6,0 204,2Ñ4,7 201,7Ñ10,9 209,2Ñ10,9 

ʄ
ʘʩ

ʘ 
ʪʽ

ʣʘ
, ʛ

 

ʂʽʥʝʮʴ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 
293,5Ñ14,12 152,5Ñ13,6 a 154,5Ñ11,3 a 157,5Ñ15,0 a 

ʉʝʯʦʚʠʥʘ 

ʚ ʩʝʯʽ, ʤʤʦʣʴ/ʣ 

174,03Ñ13,8

2 

338,65Ñ19,9

5 

309,34Ñ22,09 

a 

307,32Ñ22,74 

a 

ʉʝʯʦʚʠʥʘ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, 

ʤʤʦʣʴ/ʣ 

6,5Ñ0,53 25,1Ñ1,59 a 26,91Ñ3,14 a 20,1Ñ2,36 a 

ʇʨʠʤʽʪʢa: 

a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʛʨʫʧʠ çɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05). 

 

ɺʚʝʜʝʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʣʦ ʤʘʩʫ ʪʽʣʘ ʜʽʘʙʝʪʠʯʥʠʭ 

ʪʚʘʨʠʥ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʝʯʦʚʠʥʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ 

ʟʙʝʨʝʞʝʥʥʷʤ ʫ ʥʠʭ ʽʥʩʫʣʽʥʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʣʽʧʰʝʥʥʷ 

ʛʣʽʢʝʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʜʠʚ. ʪʘʙʣ. 6.2). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʧʽʩʣʷ ʽʥʜʫʢʮʽʾ ʜʽʘʙʝʪʫ ʫ ʪʚʘʨʠʥ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦʙʦʚʠʡ ʜʽʫʨʝʟ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷʤ ʨʝʘʙʩʦʨʙʮʽʾ ʚʦʜʠ ʫ 

ʥʠʨʢʦʚʠʭ ʢʘʥʘʣʴʮʷʭ ʟʘ ʫʤʦʚ ʧʽʜʚʠʱʝʥʦʛʦ ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʩʪʚʦʨʶʻ 

ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʫ ʧʝʨʚʠʥʥʽʡ ʩʝʯʽ. ʆʩʪʘʥʥʻ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʚʠʨʘʟʥʦʶ ʛʣʶʢʦʟʫʨʽʻʶ, ʷʢʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ ʜʘʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ (ʪʘʙʣ. 6.3).  
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ʊʘʙʣʠʮʷ 6.3 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʚʘʛʫ 

ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʥʠʨʦʢ ʫ ʱʫʨʽʚ 

ʽʟ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ, ( x  Ñ S x ), n = 24 

ʇʦʢʘʟʥʠʢʠ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɼʽʘʙʝʪ + 

ʨʦʟʯʠʥʥʠʢ 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ɺʘʛʘ ʥʠʨʦʢ, ʛ 2,08Ñ0,17 2,18Ñ0,15 1,83Ñ0,17 1,84Ñ0,22 

ɼʦʙʦʚʠʡ 

ʜʽʫʨʝʟ, ʤʣ 
4,73Ñ0,50 19,02Ñ0,96 a 16,10Ñ0,76 a, b 13,22Ñ0,80 a, b 

ʨʅ ʩʝʯʽ 8,33Ñ0,17 7,67Ñ0,25 7,67Ñ0,17 8,00Ñ0,18 

ɻʣʶʢʦʟʘ ʚ 

ʩʝʯʽ, ʤʤʦʣʴ/ʣ 
- 134,52Ñ20,17 a 83,11Ñ13,08 a, b 72,06Ñ22,34 a, b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɼʽʘʙʝʪ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʚ ʦʙʦʭ ʜʦʟʘʭ ʟʥʠʞʫʚʘʣʦ ʜʦʙʦʚʠʡ ʜʽʫʨʝʟ ʪʘ 

ʛʣʶʢʦʟʫʨʽʶ ʫ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ, ʱʦ ʢʦʨʝʣʶʻ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʛʣʽʢʝʤʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʧʽʜ ʡʦʛʦ ʚʧʣʠʚʦʤ. ʆʨʽʤ ʪʦʛʦ,  ʫ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ ʧʦʩʠʣʶʻʪʴʩʷ 

ʝʢʩʢʨʝʮʽʷ ʘʣʴʙʫʤʽʥʫ ʪʘ ʟʥʠʞʫʻʪʴʩʷ ʢʣʽʨʝʥʩ ʢʨʝʘʪʠʥʽʥʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʰʚʠʜʢʽʩʪʴ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ (ʪʘʙʣ. 6.4).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ, ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʝʧʦʚʥʦʮʽʥʥʦʩʪʽ ʥʠʨʦʢ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ ʥʦʨʤʘʣʽʟʘʮʽʷ 

ʢʣʽʨʝʥʩʫ ʢʨʝʘʪʠʥʽʥʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ ʫ ʜʽʘʙʝʪʠʯʥʠʭ 

ʪʚʘʨʠʥ.  
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ʊʘʙʣʠʮʷ 6.4 

ɺʧʣʠʚ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʢʣʽʨʝʥʩ ʢʨʝʘʪʠʥʽʥʫ 

ʪʘ ʨʽʚʝʥʴ ʤʽʢʨʦʘʣʴʙʫʤʽʥʫʨʽʾ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ 

ʟʽ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ, ( x  Ñ S x ), n = 24 

ʇʦʢʘʟʥʠʢʠ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɼʽʘʙʝʪ + 

ʨʦʟʯʠʥʥʠʢ 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ʂʨʝʘʪʠʥʽʥ ʚ ʩʝʯʽ, 

ʤʤʦʣʴ/ʣ 
17,38Ñ1,52 3,45Ñ0,20 a 5,88Ñ0,61 a, b 6,43Ñ0,53 a, b 

ʂʨʝʘʪʠʥʽʥ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, 

ʤʢʤʦʣʴ/ʣ 

55,31Ñ3,16 125,38Ñ4,26 a 68,83Ñ10,37 b 51,63Ñ6,32 b 

ʂʣʽʨʝʥʩ 

ʢʨʝʘʪʠʥʽʥʫ, ʤʣ/ʭʚ 
1,02Ñ0,10 0,36Ñ0,04 a 1,06Ñ0,19 b 1,27Ñ0,23 b 

ʄʽʢʨʦʘʣʴʙʫʤʽʥʫʨʽʷ, 

ʤʢʛ/ʣ 
0,63Ñ0,13 2,16Ñ0,34 a 0,78Ñ0,21 b 0,80Ñ0,11 b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɼʽʘʙʝʪ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

 

 

6.3. ɼʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʪʘ ʥʽʪʨʦʟʠʚʥʦʛʦ 

ʩʪʨʝʩʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʥʠʨʢʘʭ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ, ʷʢʫ ʦʮʽʥʶʚʘʣʠ 

ʟʘ ʨʽʚʥʝʤ ɼʂ ʪʘ ʄɼɸ, ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚ 
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ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (ʪʘʙʣ. 6.5). ɸʥʘʣʦʛʽʯʥʝ ʧʦʩʠʣʝʥʥʷ ʇʆʃ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ɼʂ (ʪʘʙʣ. 6.6). ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʩʽʚ ʇʆʃ ʫ ʥʠʨʢʘʭ 

ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ɺɻ (ʜʠʚ. ʪʘʙʣ. 6.5) 

 

ʊʘʙʣʠʮʷ 6.5 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʥʘ ʧʦʢʘʟʥʠʢʠ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʥʠʨʢʘʭ ʩʘʤʮʽʚ ʱʫʨʽʚ 

ʟʽ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ, ( x  Ñ S x ), n = 24 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɼʽʘʙʝʪ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 

ʇʦʢʘʟʥʠʢʠ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɼʽʘʙʝʪ + 

ʨʦʟʯʠʥʥʠʢ 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(300 ʤʛ/ʢʛ) 

ɼʂ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
0,16Ñ0,02 0,56Ñ0,04 a 0,38Ñ0,06 a, b 0,30Ñ0,05 a, b 

ʄɼɸ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
0,57Ñ0,04 1,51Ñ0,12 a 0,87Ñ0,07 b 0,85Ñ0,14b 

ɺɻ, 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ 
59,83Ñ4,93 32,67Ñ6,86 a 90,04Ñ5,63 a, b 85,66Ñ6,86 a, b 

ʉʆɼ, ʫ.ʦ./ʤʛ ʙʽʣʢʘ 10,11Ñ1,61 28,07Ñ2,87 a 10,75Ñ1,78 b 11,39Ñ2,47 b 

ʂɸʊ, 

ʤʢʤʦʣʴ/ʭʚ*ʤʛ 

ʙʽʣʢʘ 

46,08Ñ4,51 38,67Ñ3,56 34,08Ñ3,22 42,49Ñ5,06 

ɻʇʆ, ʥʤʦʣʴ/ʭʚ/ʤʛ 

ʙʽʣʢʘ 
79,60Ñ6,88 109,33Ñ3,57 a 138,94Ñ10,57 a 116,70Ñ10,68 a 
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ɺ ʪʦʡ ʞʝ ʯʘʩ, ʘʢʪʠʚʥʽʩʪʴ ʢʣʶʯʦʚʠʭ ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ ï ʉʆɼ ʪʘ ɻʇʆ ʫ ʪʚʘʨʠʥ ʟʽ ʪʨʠʚʘʣʠʤ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ 

ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʜʠʚ. ʪʘʙʣ. 6.5).  

 

ʊʘʙʣʠʮʷ 6.6 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʘʤʮʽʚ ʱʫʨʽʚ 

ʟʽ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ, ( x  Ñ S x ), n = 24 

ʇʦʢʘʟʥʠʢʠ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɼʽʘʙʝʪ + 

ʨʦʟʯʠʥʥʠʢ 

ɼʽʘʙʝʪ + 

ʂʊʇ (100 ʤʛ/ʢʛ) 

ɼʽʘʙʝʪ + 

ʂʊʇ (300 ʤʛ/ʢʛ) 

ɼʂ, ʤʢʤʦʣʴ/ʣ 1,50Ñ0,17 5,15Ñ0,35 a 3,2Ñ0,26a , b 2,07Ñ0,21 b, c 

ʉʆɼ, ʫ.ʦ./ʤʣ 10,13Ñ0,82 10,73Ñ1,16 11,03Ñ2,44 10,67Ñ1,77 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɼʽʘʙʝʪ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05); 

3) ʩ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɼʽʘʙʝʪ + ʂʊʇ (100 ʤʛ/ʢʛ)è, (ʨ < 0,05). 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʚ ʞʦʜʥʽʡ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ, ʱʦ, ʤʦʞʣʠʚʦ, ʧʦʚ'ʷʟʘʥʦ ʟ ʧʦʩʠʣʝʥʠʤ 

ʛʣʽʢʦʟʠʣʶʚʘʥʥʷʤ.  

ʋ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ, ʨʽʚʝʥʴ 

ʜʽʻʥʦʚʠʭ ʢʦʥ'ʶʛʘʪʽʚ ʚ ʥʠʨʢʘʭ ʪʘ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʫʚ ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʤ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ, ʱʦ ʦʪʨʠʤʫʚʘʣʘ ʨʦʟʯʠʥʥʠʢ, ʪʦʜʽ ʷʢ ʨʽʚʝʥʴ ʤʘʣʦʥʦʚʦʛʦ 

ʜʠʘʣʴʜʝʛʽʜʫ ʚ ʥʠʨʢʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ (ʜʠʚ. ʪʘʙʣ. 6.5, 6.6). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʝʬʝʢʪ ʂʊʇ ʫ 

ʜʦʟʽ 300 ʤʛ/ʢʛ ʙʫʚ ʙʽʣʴʰ ʚʠʨʘʟʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʟʦʶ 100 ʤʛ/ʢʛ, ʱʦ 
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ʢʦʨʝʣʶʻ ʟ ʡʦʛʦ ʜʦʟʦʟʘʣʝʞʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʌɸ (ʜʠʚ. ʪʘʙʣ. 6.1). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʨʽʚʝʥʴ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚ ʥʠʨʢʘʭ ʪʚʘʨʠʥ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ, ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʢʘʟʥʠʢʠ ʥʝ ʪʽʣʴʢʠ 

ʜʽʘʙʝʪʠʯʥʦʛʦ, ʘʣʝ ʡ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʜʠʚ. ʪʘʙʣ. 6.5). ʋ ʪʚʘʨʠʥ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʦʨʤʘʣʽʟʘʮʽʶ ʘʢʪʠʚʥʦʩʪʽ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʟʥʠʞʝʥʥʷ ʩʪʠʤʫʣʶʶʯʦʾ ʜʽʾ 

ɸʌʂ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʘʢʪʠʚʥʽʩʪʴ ʽʥʰʦʛʦ ʬʝʨʤʝʥʪʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ï 

ɻʇʆ ï ʟʘʣʠʰʘʣʘʩʴ ʧʽʜʚʠʱʝʥʦʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɺɻ, ʷʢʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʽ (ʜʠʚ. ʪʘʙʣ. 6.5).  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʨʫʧʽ 

ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʯʠʥʥʠʢ, ʨʽʚʝʥʴ NOx ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʪʘ ʩʝʯʽ ʙʫʚ ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 6.7).  

 

ʊʘʙʣʠʮʷ 6.7 

ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʽʚʝʥʴ 

ʤʝʪʘʙʦʣʽʪʽʚ ʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʫ ʩʝʯʽ ʪʘ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟʽ 

ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ, ( x  Ñ S x ), n = 24 

ʇʦʢʘʟʥʠʢʠ 
ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ɼʽʘʙʝʪ + 

ʨʦʟʯʠʥʥʠʢ 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(100 ʤʛ/ʢʛ) 

ɼʽʘʙʝʪ + 

ʂʊʇ 

(300 ʤʛ/ʢʛ) 

NOx ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ , ʤʢʤʦʣʴ/ʣ 
33,79Ñ0,17 55,47Ñ4,71 a 34,25Ñ2,32 b 30,68Ñ2,42 b 

NOʭ ʚ ʩʝʯʽ, 

ʤʢʤʦʣʴ/ʣ 
70,89Ñ4,49 100,68Ñ7,48 a 72,60Ñ2,41 b 71,92Ñ3,75 b 

ʇʨʠʤʽʪʢʠ: 

1) a ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴè, (ʨ < 0,05); 

2) b ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʛʨʫʧʠ çɼʽʘʙʝʪ + ʨʦʟʯʠʥʥʠʢè, (ʨ < 0,05). 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʽʚʥʷ NOx ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ, ʱʦ, ʽʤʦʚʽʨʥʦ, ʦʙʫʤʦʚʣʝʥʦ ʡʦʛʦ 

ʟʜʘʪʥʽʩʪʶ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʟʘ ʫʤʦʚ ʛʽʧʝʨʛʣʽʢʝʤʽʾ. 

 

6.4. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʥʠʨʢʘʭ ʱʫʨʽʚ ʽʟ ʜʽʘʙʝʪʠʯʥʦʶ ʥʝʬʨʦʧʘʪʽʻʶ 

 

ɻʽʩʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʨʦʢ ʪʚʘʨʠʥ ʟʽ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ 
ʚʠʷʚʠʣʠ ʟʥʘʯʥʽ ʟʤʽʥʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʠ ʢʣʫʙʦʯʢʽʚ ʪʘ ʢʘʥʘʣʴʮʽʚ ʥʝʬʨʦʥʽʚ. ɿʘ 
ʜʘʥʠʤʠ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʫ ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʪʘ ʜʠʩʪʘʣʴʥʠʭ ʢʘʥʘʣʴʮʘʭ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʨʘʟʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʛʣʽʢʦʛʝʥʫ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣʽʪʠʥ 
ʝʧʽʪʝʣʽʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʩʚʽʪʫ ʢʘʥʘʣʴʮʽʚ ʪʘ ʧʦʨʫʰʝʥʥʷ 
ʧʨʦʮʝʩʽʚ ʬʽʣʴʪʨʘʮʽʾ/ʨʝʘʙʩʦʨʙʮʽʾ (ʨʠʩ. 6.1). ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʛʽʘʣʽʥʦʟ ʪʘ ʘʤʽʣʦʾʜʦʟ ʢʣʫʙʦʯʢʽʚ.  

ʋ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ, ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ 

ʥʠʨʦʢ ʙʫʣʠ ʤʝʥʰ ʚʠʨʘʞʝʥʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʜʽʘʙʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

(ʜʠʚ. ʨʠʩ. 6.1). ʋ ʮʠʭ ʛʨʫʧʘʭ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʝʟʥʘʯʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ 

ʛʣʽʢʦʛʝʥʫ, ʷʢʘ ʥʝ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʜʽʘʤʝʪʨʫ ʧʨʦʩʚʽʪʫ ʢʘʥʘʣʴʮʽʚ 

ʥʝʬʨʦʥʽʚ. ʗʢ ʽ ʫ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʯʠʥʥʠʢ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ ʛʽʘʣʽʥʦʟʫ ʪʘ ʘʤʽʣʦʾʜʦʟʫ ʥʠʨʢʦʚʠʭ ʢʣʫʙʦʯʢʽʚ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʬʨʦʧʘʪʽʾ ʻ 

ʟʙʽʣʴʰʝʥʥʷ ʤʝʟʘʥʛʽʘʣʴʥʦʛʦ ʤʘʪʨʠʢʩʫ ʪʘ ʪʦʚʱʠʥʠ ʛʣʦʤʝʨʫʣʷʨʥʦʾ ʙʘʟʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ, ʱʦ ʷʚʣʷʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʽʥ ʚ ʾʾ ʙʽʦʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ. ɼʦ 

ʦʩʪʘʥʥʽʭ ʚʽʜʥʦʩʠʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʚ'ʷʟʘʥʠʭ ʽʟ ʢʦʣʘʛʝʥʦʤ ʪʠʧʫ IV, ʟʥʠʞʝʥʥʷ 

ʩʠʥʪʝʟʫ ʩʽʨʢʦʚʤʽʩʥʠʭ ʛʣʶʢʦʟʘʤʽʥʽʚ, ʩʽʘʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʣʘʤʽʥʽʥʫ ʪʘ ʛʝʧʘʨʠʥ-

ʩʫʣʴʬʘʪʧʨʦʪʝʦʛʣʽʢʘʥʽʚ [170]. ʋʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʧʦʨʫʰʝʥʥʷ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʢʣʘʜʫ ʩʧʨʠʯʠʥʷʶʪʴ ʟʤʽʥʠ ʚ ʨʦʟʤʽʨʽ ʪʘ ʧʦʣʷʨʠʟʘʮʽʾ 

ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʱʦ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ 

ʧʨʦʪʝʾʥʫʨʽʾ [173]. 
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ʈʠʩ 6.1 ɺʧʣʠʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘʫʨʠʥ-ʚʤʽʩʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʫ ʥʠʨʦʢ ʱʫʨʽʚ ʽʟ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʠʤ ʜʽʘʙʝʪʦʤ 

(ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʟʙʽʣʴʰʝʥʥʷ ʦʙ. 20 ʭ 16; ʦʢ. 10)  

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʛʨʫʧʽ 

ʜʽʘʙʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʦʚʱʠʥʘ ʛʣʦʤʝʨʫʣʷʨʥʦʾ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʤʘʡʞʝ 

ʚʜʚʽʯʽ ʧʝʨʝʚʝʨʱʫʚʘʣʘ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (ʨʠʩ. 6.2, 

ʪʘʙʣ. 6.8). ʇʨʠ ʮʴʦʤʫ ʪʦʚʱʠʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʤʝʤʙʨʘʥ ʫ ʪʚʘʨʠʥ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʂʊʇ ʚ ʦʙʦʭ ʜʦʟʘʭ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʥʠʨʢʘʭ ʜʽʘʙʝʪʠʯʥʠʭ ʪʚʘʨʠʥ 

ʱʽʣʴʥʦ ʢʦʨʝʣʶʶʪʴ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʜʘʥʦʤʫ ʦʨʛʘʥʽ, ʟʦʢʨʝʤʘ, 

ʧʦʩʠʣʝʥʥʷʤ ʝʢʩʢʨʝʮʽʾ ʘʣʴʙʫʤʽʥʫ ʪʘ ʟʥʠʞʝʥʥʷʤ ʢʣʽʨʝʥʩʫ ʢʨʝʘʪʠʥʽʥʫ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʰʚʠʜʢʽʩʪʴ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ (ʪʘʙʣ. 6.4).  

ɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ ɼʽʘʙʝʪ+ʨʦʟʯʠʥʥʠʢ 

ɼʽʘʙʝʪ+ʂʊʇ (100 ʤʛ/ʢʛ) ɼʽʘʙʝʪ+ʂʊʇ (300 ʤʛ/ʢʛ) 


