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ɸʅʆʊɸʎɯʗ 

 

ɺʦʡʪʽʚ ʗʨʦʩʣʘʚ ʖʨʽʡʦʚʠʯ. ʅɽɼʀʌɽʈɽʅʎɯʁʆɺɸʅɸ ɼʀʉʇʃɸɿɯʗ 

ʉʇʆʃʋʏʅʆɰ ʊʂɸʅʀʅʀ ʗʂ ʌɸʂʊʆʈ ʈʀɿʀʂʋ ɺ ɸɹɼʆʄɯʅɸʃʔʅɯʁ 

ʍɯʈʋʈɻɯɰ. 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.03 ï ʍʽʨʫʨʛʽʷ (222 - ʄʝʜʠʮʠʥʘ). ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʭʽʨʫʨʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤʝʥʽ ʆ. ʆ. ʐʘʣʽʤʦʚʘè 

ʅɸʄʅ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ, 2023. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ (ʅɼʉʊ) ʷʢ ʬʘʢʪʦʨʫ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʜʝʷʢʠʭ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ,   ʚʠʟʥʘʯʝʥʦ ʨʦʣʴ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ ʤʘʪʨʠʢʩʥʦʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 2-ʛʦ ʪʠʧʫ (C
-

1306
ŸT) ʪʘ ʪʢʘʥʠʥʥʦʛʦ ʽʥʛʽʙʽʪʦʨʘ ʤʘʪʨʠʢʩʥʦʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 2-ʛʦ ʪʠʧʫ 

(G
303
ŸA) ʫ ʚʠʥʠʢʥʝʥʥʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ, ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʪʘ ʝʚʝʥʪʨʘʮʽʡ, ʚʠʷʚʣʝʥʦ ʾʭ ʟʚ'ʷʟʦʢ ʟ ʧʨʦʮʝʩʘʤʠ 

ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʥʘʧʨʘʮʶʚʘʪʠ ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʤʝʪʦʜʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʟ 2018 ʧʦ 2022 ʨʨ. ʥʘ ʢʣʽʥʽʯʥʽʡ ʙʘʟʽ 

ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʅʋʆɿ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ,  ʫ ʚʽʜʜʽʣʽ 

ʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ ɼʋ  çʅʘʮʽʦʥʘʣʴʥʠʡ ɯʥʩʪʠʪʫʪ ʭʽʨʫʨʛʽʾ ʪʘ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤ. ʆ.ʆ. ʐʘʣʽʤʦʚʘè ʅɸʄʅ ʋʢʨʘʾʥʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʣʷʛʣʦ ʚ ʦʩʥʦʚʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɺʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʚʦʨʠʭ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʛʨʫʧʠ ʟʛʽʜʥʦ 

ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʠ, ʟʘʜʘʯ, ʘ ʪʘʢʦʞ ʥʘʧʨʷʤʢʽʚ ʪʘ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘ ʧʝʨʰʦʤʫ, ʢʣʽʥʽʯʥʦ-ʬʝʥʦʪʠʧʦʚʦʤʫ ʝʪʘʧʽ, ʚʧʨʦʜʦʚʞ 2018-2020 ʨʨ. 

ʧʨʦʚʦʜʠʣʠ ʧʨʦʩʧʝʢʪʠʚʥʝ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 150 ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ 

ʭʽʨʫʨʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʱʦ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʧʘʪʦʣʦʛʽʻʶ ʩʧʦʣʫʯʥʦʾ 
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ʪʢʘʥʠʥʠ ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʾʚ ʚʠʨʘʞʝʥʦʩʪʽ ɼʉʊ ʟʘ ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʶ (2003): ʛʨʠʞʽ 

ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʛʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʜʠʚʝʨʪʠʢʫʣʠ 

ʩʪʨʘʚʦʭʦʜʫ, ʜʠʚʝʨʪʠʢʫʣʠ ʢʠʰʝʯʥʠʢʘ, ʜʦʣʽʭʦʩʠʛʤʘ, ʛʝʤʦʨʦʡ ʪʦʱʦ. ʄʝʪʦʶ 

ʙʫʣʘ ʦʮʽʥʢʘ ʧʦʰʠʨʝʥʦʩʪʽ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ 

ʭ̔ ʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭ, ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ.   

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ,  ʫ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 1 ʚʽʜʽʙʨʘʥʦ 74 ʧʘʮʽʻʥʪʠ ʟ 

ʥʘʷʚʥʽʩʪʶ ʥʝ ʤʝʥʰʝ 3-ʭ ʦʟʥʘʢ-ʬʝʥʽʚ ʟ ʩʫʤʘʨʥʠʤ ʽʥʜʝʢʩʦʤ ʚʠʷʚʣʶʚʘʥʥʷ ʥʝ 

ʤʝʥʰʝ 1,92 ʟʘ ʬʝʥʦʪʠʧʦʚʦʶ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʦʶ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ (2013). ʅɼʉʊ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ 

(ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ120158); ʦʮʽʥʢʦʶ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ (ʦʢʩʠʧʨʦʣʽʥ ʢʨʦʚʽ, ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ ʩʝʯʽ); ʛʽʩʪʦʣʦʛʽʯʥʠʭ (ʨʝʘʢʮʽʾ ʟ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ, PAS-ʨʝʘʢʮʽʷ) ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Ŭ-SMA, 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Collagen IV). 

ɼʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ: ʘʥʘʣʽʟ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ MMP-2 (C
-1306

 ŸT) ʪʘ TIMP-2 

(G
303
ŸA). ʄʝʪʦʶ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʪʨʠʛʝʨʽʚ 

ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʜʘʥʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ.  

ɻʨʫʧʫ ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʜʘʣʘ 80 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ 

(ʜʦʙʨʦʚʦʣʴʮʽʚ), ʱʦ, ʚʦʜʥʦʯʘʩ, ʩʣʫʛʫʚʘʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ 

MMP-2, TIMP-2 ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʚʢʣʶʯʝʥʥʷ ʤʠ 

ʚʽʜʽʙʨʘʣʠ ʧʘʮʽʻʥʪʽʚ ʟ ʜʝʷʢʠʤʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʱʦ ʩʢʣʘʣʠ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 2 (n=73). ɺʽʜʧʦʚʽʜʥʦ, ʙʫʣʦ 

ʩʬʦʨʤʦʚʘʥʦ 3 ʧʽʜʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ: ʧʘʮʽʻʥʪʠ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ; ʧʘʮʽʻʥʪʠ ʟ ʟʦʚʥʽʰʥʽʤʠ 

ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ; ʧʘʮʽʻʥʪʠ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 3-ʤʫ ʝʪʘʧʽ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʩʧʽʣʴʥʠʭ ʦʟʥʘʢ ʪʘ 

ʤʦʞʣʠʚʠʭ ʪʨʠʛʝʨʽʚ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʛʨʫʧʽ ʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ 
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ʦʟʥʘʢʘʤʠ ʅɼʉʊ (n=74) ʪʘ ʫ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ (n=73) ʪʘ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ.  

ʇʘʮʽʻʥʪʘʤ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʤʝʪʘʙʦʣʽʯʥʠʭ; 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʅɼʉʊ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ, ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʦ, ʚʠʷʚʠʪʠ ʜʝʷʢʽ ʬʘʢʪʦʨʠ 

ʨʠʟʠʢʫ, ʪʘʢʽ ʷʢ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ, ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ,  

ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʝʯʽ, ʟʥʠʞʝʥʘ ʝʢʩʧʨʝʩʽʷ ʄɸʊ ʜʦ Ŭ - SMA ʪʘ ʜʦ Collagen 

IV ʚ ʪʢʘʥʠʥʘʭ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʟʥʘʢʘʤʠ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʚʠʷʚʣʝʥʦ ʥʠʟʢʫ ʩʧʽʣʴʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʟʥʘʢ ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʽʜʤʽʯʝʥʦ ʩʭʦʞʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʪʢʘʥʠʥʘʭ ʪʦʥʢʦʾ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʦʢ, 

ʦʯʝʨʝʚʠʥʽ ʪʘ ʘʧʦʥʝʚʨʦʟʽ: ʚʠʨʘʞʝʥʝ ʭʘʦʪʠʯʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 

ʜʠʬʫʟʥʘ ʘʙʦ ʚʦʛʥʠʱʝʚʘ ʣʽʤʬʦʛʽʩʪʽʦʧʣʘʟʤʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʘʥʛʽʦʤʘʪʦʟ, 

ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ, ʛʽʘʣʽʥʦʟ ʾʭ ʩʪʽʥʦʢ. ɺʽʟʫʘʣʽʟʫʶʪʴʩʷ ʧʫʯʢʠ ʬʽʙʨʦʟʥʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ ʜʠʬʫʟʥʦ ʧʨʦʨʦʩʪʘʶʪʴ ʤʽʞ ʤôʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʥʘ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʢʘʭ ʬʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ ʚʠʧʦʚʥʶʻ ʙʽʣʴʰʽʩʪʴ ʧʣʦʱʽ ʧʦʣʷ ʟʦʨʫ. 

ʇʨʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ (ɯɻʍɼ) ʟ ʄɸʊ ʜʦ Ŭ-SMA 

ʚʠʷʚʣʝʥʘ ʩʧʽʣʴʥʘ ʜʣʷ ʦʙʦʭ ʛʨʫʧ ʥʝʨʽʚʥʦʤʽʨʥʘ, ʩʣʘʙʢʘ ʚʦʛʥʠʱʝʚʘ  ʝʢʩʧʨʝʩʽʷ ʚ 

ʢʣʽʪʠʥʘʭ ʛʣʘʜʢʦʤôʷʟʦʚʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʬʽʙʨʦʙʣʘʩʪʘʭ; ʧʨʠ ɯɻʍɼ ʟ 

ʄɸʊ ʜʦ Collagen IV ʪʢʘʥʠʥ ʤʠ ʟʘʬʽʢʩʫʚʘʣʠ ʥʝʨʽʚʥʦʤʽʨʥʫ ʩʣʘʙʢʫ ʧʦʟʠʪʠʚʥʫ 

ʝʢʩʧʨʝʩʽʶ ʫ ʙʘʟʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʩʫʜʠʥ, ʫ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʤôʷʟʦʚʦʛʦ 

ʰʘʨʫ ʩʪʽʥʢʠ ʩʫʜʠʥ, ʫ ʜʽʣʷʥʢʘʭ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ.  

ɺʠʷʚʣʝʥʽ ʩʧʽʣʴʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ  ʪʢʘʥʠʥ 

ʘʥʦʥʝʚʨʦʟʫ, ʪʦʥʢʦʾ, ʪʦʚʩʪʦʾ ʢʠʰʦʢ ʫ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ 

ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʝʚʝʥʪʨʘʮʽʡ ʪʘ ʧʘʪʦʣʦʛʽʻʶ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʻ ʦʟʥʘʢʘʤʠ ʧʦʨʫʰʝʥʴ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ  

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʦʣʴ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʨʦʟʚʠʪʢʫ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ.  
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ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʾ ʘʩʦʮʽʘʮʽʾ ʚʠʥʠʢʥʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʟ ʚʠʚʯʝʥʠʤʠ, ʚʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʝʥʦʪʠʧʘʤʠ ʤʠ 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʥʠʟʢʫ ʢʣʽʥʽʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  ɺʩʪʘʥʦʚʣʝʥʘ 

ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʦʛʦ ʧʨʷʤʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ (r = 0,734) ʪʘ ʧʦʤʽʨʥʦʛʦ 

ʧʨʷʤʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ(r = 0,514) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʣʴʥʦʛʦ 

ʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʩʪʫʧʝʥʷʤ  ʪʷʞʢʦʩʪʽ 

ʅɼʉʊ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʅɼʉʊ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘ ʧʝʨʝʙʽʛʫ ʜʝʷʢʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʪʨʠʛʝʨʽʚ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ, ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʝʚʝʥʪʨʘʮʽʡ - ʤʠ 

ʜʦʩʣʽʜʠʣʠ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ MMP-2 (C
-1306

 ŸT) ʪʘ TIMP-2 (G
303
ŸA) ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʪʘ ʧʨʦʚʝʣʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ 

ʧʦʣʽʤʦʨʬʥʠʭ  ʚʘʨʽʘʥʪʽʚ. ʅʘʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʚʘʨʽʘʥʪʠ ʛʝʥʦʪʠʧʽʚ, ʷʢʽ 

ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ. ʊʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʽʚ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ 

ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʉ/ʉ ʘʣʝʣʽ ʛʝʥʫ ʄʄʈ-2 ʪʘ G/G ʚʘʨʽʘʥʪʠ ʛʝʥʫ ʊɯʄʈ-2 ʻ 

ʨʠʟʠʢʦʚʠʤʠ ʧʦ ʚʠʥʠʢʥʝʥʥʶ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ, ʷʢʽ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʛʨʫʧ ʛʝʥʝʪʠʯʥʠʭ ʧʦʣʽʤʦʨʬʽʟʤʽʚ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʛʽʧʦʧʨʦʪʝʾʥʝʤʽʻʶ, ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʨʢʝʨʽʚ ʙʽʣʢʦʚʦʛʦ 

ʢʘʪʘʙʦʣʽʟʤʫ, ʘ ʩʘʤʝ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʢʨʦʚʽ ʪʘ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʝʯʽ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʧʦʩʦʙʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʰʣʷʭʦʤ  ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʫ  TIMP-2 (G
303
ŸA), ʢʦʣʠ ʧʨʠ ʚʠʷʚʣʝʥʥʽ GG-ʚʘʨʽʘʥʪʫ ʛʝʥʦʪʠʧʫ ʽʩʥʫʻ 

ʚʠʩʦʢʦʚʽʨʦʛʽʜʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʨʠ ʚʠʷʚʣʝʥʥʽ GA- ʪʘ 

Aɸ-ʚʘʨʽʘʥʪʽʚ ʨʦʟʚʠʪʦʢ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʪʘ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʻ 

ʤʘʣʦʡʤʦʚʽʨʥʠʤ. 



6 
 

ɯV ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʨʦʙʮʽ ʧʨʦʛʥʦʩʪʠʯʥʦ-

ʣʽʢʫʚʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʪʘ ʤʝʪʦʜʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ (ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ, 

ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ, ʝʚʝʥʪʨʘʮʽʾ), ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʦʾ ʥʘʤʠ ʨʦʣʽ ʅɼʉʊ ʚ 

ʨʦʟʚʠʪʢʫ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ.  

ɺʨʘʭʦʚʫʶʯʠ, ʚʠʷʚʣʝʥʫ ʥʘʤʠ ʨʦʣʴ ʅɼʉʊ ʫ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, 

ʤʦʨʬʦʣʦʛʽʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʽ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʴ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ, 

ʦʟʥʘʢʠ ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʪʝʦʣʽʟʫ ʪʘ ʾʭ ʟʚ'ʷʟʦʢ ʟ ʛʝʥʝʪʠʯʥʠʭ ʧʦʣʽʤʦʨʬʽʟʤʦʤ MMP-

2 (C
-1306
ŸT) ʪʘ TIMP-2 (G

303
ŸA) ʤʠ ʨʦʟʨʦʙʠʣʠ ʧʨʦʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ 

ʘʣʛʦʨʠʪʤ ʷʢʠʡ  ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʨʝʚʝʥʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ ʪʘ ʘʜʝʢʚʘʪʥʝ, ʧʘʪʦʛʝʥʝʪʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʝ ʣʽʢʫʚʘʥʥʷ ʫʩʢʣʘʜʥʝʥʴ.  

ʅʘʧʨʘʮʴʦʚʘʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʧʝʨʝʜʙʘʯʘʻ 

ʩʢʨʠʥʽʥʛ ʧʘʮʽʻʥʪʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʅɼʉʊ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ 

(ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ120158) ʟ ʧʦʜʘʣʴʰʠʤ ʛʝʥʝʪʠʯʥʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ  MMP-2 (C
-1306
ŸT) ʪʘ TIMP-2 (G

303
ŸA). 

ɺʠʟʥʘʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʇʘʮʽʻʥʪʠ, ʷʢʽ ʻ ʥʦʩʽʷʤʠ ʘʣʝʣʝʡ GG-ʚʘʨʽʘʥʪ 

ʛʝʥʦʪʠʧʫ TIMP-2 ʪʘ ʉʉ-ʚʘʨʽʘʥʪʫ ʛʝʥʦʪʠʧʫ MMP-2, ʩʢʣʘʜʘʶʪʴ ʛʨʫʧʫ ʨʠʟʠʢʫ 

ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʪʘ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʪʘ ʧʦʪʨʝʙʫʶʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʭ  ʟʘʭʦʜʽʚ ʧʦʯʠʥʘʶʯʠ ʟ 

ʜʦʦʧʝʨʘʮʽʡʥʦʛʦ ʝʪʘʧʫ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʭʽʨʫʨʛʽʯʥʝ 

ʣʽʢʫʚʘʥʥʷ ʪʘʢʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʷʢ   ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʷʚʣʝʥʦʶ ʪʘ ʛʝʥʝʪʠʯʥʦ 

ʜʝʪʝʨʤʽʥʦʚʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʦʚʠʥʥʦ ʚʢʣʘʜʘʪʠʩʴ ʫ 

ʧʨʘʚʠʣʦ çless is betterè, ʪʦʙʪʦ ʟʤʝʥʰʝʥʥʷ ʪʨʘʚʤʘʪʠʯʥʦʩʪʽ, ʦʙôʻʤʫ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʟ ʥʘʜʘʥʥʷʤ ʧʝʨʝʚʘʛʠ ʤʘʣʦʽʥʚʘʟʠʚʥʠʤ ʤʝʪʦʜʠʢʘʤ.  
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ʅʘʤʠ  ʥʘʧʨʘʮʴʦʚʘʥʦ ʪʘ ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʤʘʣʦʽʥʚʘʟʠʚʥʠʡ  ʝʥʜʦʩʢʦʧʽʯʥʠʡ 

ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ɼʇʂ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʝʥʜʦʩʢʦʧʽʯʥʝ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʽʪʠʥʦʣʦʚʦʛʦ ʧʦʢʨʠʪʦʛʦ ʩʘʤʦʨʦʟʧʨʘʚʥʦʛʦ ʩʪʝʥʪʘ ʫ ʜʽʣʷʥʢʫ 

ʜʝʬʝʢʪʫ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ144554). ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʣʽʢʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʥʘ 35% ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ (ʟ 

38,21Ñ4,16 ʜʦ 25,4Ñ3,7 ʣʽʞʢʦ-ʜʥʽʚ, ʨÒ0,05). ɿʘʛʘʣʴʥʘ ʣʝʪʘʣʴʥʽʩʪʴ ʫ ʜʦʩʣʽʜʥʽʡ 

ʛʨʫʧʽ ʩʪʘʥʦʚʠʣʘ 9%, ʱʦ ʤʘʡʞʝ ʚʜʚʽʯʽ ʥʠʞʯʝ ʟʘ ʧʦʢʘʟʥʠʢʠ ʣʝʪʘʣʴʥʦʩʪʽ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ (16%). 

ʇʨʠ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʟʦʚʥʽʰʥʴʦʾ ʜʫʦʜʝʥʘʣʴʥʦʾ ʥʦʨʠʮʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʝʥʜʦʩʢʦʧʽʯʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʽʪʠʥʦʣʦʚʦʛʦ ʧʦʢʨʠʪʦʛʦ 

ʩʘʤʦʨʦʟʧʨʘʚʥʦʛʦ ʩʪʝʥʪʘ ʚ ʜʽʣʷʥʢʫ ʜʝʬʝʢʪʫ ʪʘ VAC ʪʝʨʘʧʽʷ ʟ ʙʦʢʫ 

ʟʦʚʥʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʥʦʨʠʮʽ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ143521), 

ʷʢʘ ʟʘ ʨʘʭʫʥʦʢ ʥʝʛʘʪʠʚʥʦʛʦ ʪʠʩʢʫ, ʜʦʟʚʦʣʷʻ ʚʠʜʘʣʠʪʠ ʝʢʩʫʜʘʪ, ʢʠʰʢʦʚʠʡ 

ʩʝʢʨʝʪ, ʧʦʢʨʘʱʠʪʠ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ ʪʘ ʟʤʝʥʰʠʪʠ ʥʘʙʨʷʢ ʪʢʘʥʠʥ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʣʽʢʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʥʘ 32% ʩʢʦʨʦʪʠʪʠ 

ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ (ʟ 41,16Ñ5,14 ʜʦ 27,2Ñ4,7 ʣʽʞʢʦ-ʜʥʽʚ, ʨÒ0,05). ɿʘʛʘʣʴʥʘ 

ʣʝʪʘʣʴʥʽʩʪʴ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʟʥʠʟʠʣʘʩʴ ʟ 21% ʜʦ 12% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʤʘʣʦʽʥʚʘʟʠʚʥʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʪʦʚʩʪʦʢʠʰʢʦʚʦʾ ʥʦʨʠʮʽ 

(ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ144058), ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ 

ʢʦʣʦʥʦʩʢʦʧʽʯʥʝ ʢʣʽʧʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʥʦʨʠʮʽ ʢʣʽʧʩʦʶ ʚʝʣʠʢʦʛʦ 

ʢʘʣʽʙʨʫ ʪʠʧʫ çover the scopeè ʪʘ ʚʠʩʽʯʝʥʥʷ ʟʦʥʠ ʬʽʙʨʦʟʥʦ ʟʤʽʥʝʥʦʛʦ ʝʧʽʪʝʣʽʶ, 

ʟ ʩʧʽʚʩʪʘʚʣʝʥʥʷʤ ʪʘ ʬʽʢʩʘʮʽʻʶ ʢʨʘʾʚ ʜʝʬʝʢʪʫ ʢʠʰʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʧʨʘʮʴʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʣʽʢʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʥʘ 43% ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ 

ʣʽʢʫʚʘʥʥʷ (ʟ 14,32Ñ5,2 ʜʦ 4,2Ñ0,7 ʣʽʞʢʦ-ʜʥʽʚ, ʨ<0,05).  

ʆʪʞʝ, ʥʘʫʢʦʚʦʶ ʥʦʚʠʟʥʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ:  

- ʚʧʝʨʰʝ ʚʠʚʯʝʥʦ ʧʦʰʠʨʝʥʽʩʪʴ ʅɼʉʊ ʫ ʦʙʩʪʝʞʝʥʦʾ ʢʦʛʦʨʪʠ ʧʘʮʽʻʥʪʽʚ ʟ 

ʭʽʨʫʨʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
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ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʬʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ: ʚʽʩʮʝʨʘʣʴʥʠʡ 

(84,2%), ʪʦʨʘʢʦʜʽʘʬʨʘʛʤʘʣʴʥʠʡ (66,7%), ʩʫʜʠʥʥʠʡ (65 %) ʩʠʥʜʨʦʤʠ; 

- ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʬʝʥʦʪʠʧʦʚʠʤʠ ʤʘʨʢʝʨʘʤʠ 

ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ 

ʪʘ ʫ ʭʚʦʨʠʭ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʻ: ʚʽʩʮʝʨʘʣʴʥʠʡ (78,6% ʪʘ 83,3%), 

ʩʫʜʠʥʥʠʡ (73% ʪʘ 70%), ʘʨʠʪʤʽʯʥʠʡ (54,7% ʪʘ 70%) ʩʠʥʜʨʦʤʠ; 

- ʚʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʪʷʞʢʠʡ ʩʪʫʧʽʥʴ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ 

ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 

ʻ ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʧʨʦʛʥʦʩʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ʪʘ ʤʘʡʞʝ ʫʜʚʽʯʽ (ʥʘ 87,5%) ʪʘ ʫ 1,6 

ʨʘʟʠ (ʥʘ 62,5%), ʚʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʫʻ ʯʘʩʪʦʪʫ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ;  

- ʥʘʙʫʣʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʷʚʣʝʥʥʷ  ʩʧʽʣʴʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ 

ʧʦʨʫʰʝʥʥʷ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ  ʫ ʛʨʫʧʘʭ ʟ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ 

ʅɼʉʊ ʪʘ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ 

(ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ, ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ, ʝʚʝʥʪʨʘʮʽʾ), ʘ ʩʘʤʝ: ʥʝʨʽʚʥʦʤʽʨʥʘ, 

ʚʦʛʥʠʱʝʚʘ  ʝʢʩʧʨʝʩʽʷ Ŭ-SMA ʚ ʢʣʽʪʠʥʘʭ ʛʣʘʜʢʦʤôʷʟʦʚʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ 

ʬʽʙʨʦʙʣʘʩʪʘʭ ʪʘ ʩʣʘʙʢʘ ʝʢʩʧʨʝʩʽʷ Collagen IV  ʫ ʜʽʣʷʥʢʘʭ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ; 

- ʜʦʧʦʚʥʝʥʘ ʥʘʫʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ 

MMP-2 (C
-1306

 ŸT), ʪʘ TIMP-2 (G
303
ŸA) ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ (n=80) ʪʘ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚʦʥʠ, ʚ ʮʽʣʦʤʫ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʧʫʣʷʮʽʡʥʠʤ ʯʘʩʪʦʪʘʤ ʫ 

ʻʚʨʦʧʝʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʪʘ ʉʐɸ; 

- ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ, ʫ 1,6 

ʨʘʟʠ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴʩʷ ʥʦʩʽʾ ʛʦʤʦʟʠʛʦʪʥʦʛʦ GG ʚʘʨʽʘʥʪʫ ʛʝʥʫ TIMP-2 

(82,4% ʧʨʦʪʠ 50%, p<0,05). ʅʦʩʽʾʚ ʤʽʥʦʨʥʠʭ ʛʦʤʦʟʠʛʦʪ ɸɸ ʛʝʥʦʪʠʧʫ ʫ ʛʨʫʧʽ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ, ʪʦʜʽ ʷʢ ʘʥʘʣʦʛʽʯʥʠʡ ʛʝʥʦʪʠʧ  ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʫʩʪʨʽʯʘʚʩʷ ʫ 10% (p<0,05); 

- ʚʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʦʚʥʽʰʥʽ ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ ʚ 1,5 ʨʘʟʠ ʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʪʁʴʩʷ ʫ ʥʦʩʽʾʚ ʛʦʤʦʟʠʛʦʪʥʦʛʦ GG ʛʝʥʦʪʠʧʫ ʛʝʥʘ TIMP-2 (78,9% ʧʨʦʪʠ 

50%, p=0,057) ʪʘ ʚʜʚʽʯʽ ʨʽʜʰʝ ʫ  ʛʝʪʝʨʦʟʠʛʦʪ GA  (21,1% ʧʨʦʪʠ 40%, p<0,05). 

ʅʦʩʽʾʚ ʤʽʥʦʨʥʦʛʦ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ɸɸ ʛʝʥʦʪʠʧʫ ʫ ʛʨʫʧʽ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 
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ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʪʦʜʽ ʷʢ ʘʥʘʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ  ʜʦʩʣʽʜʥʽʡ 

ʛʨʫʧʽ 1 ʟʫʩʪʨʽʯʘʚʩʷ ʫ 10% ʪʘ 11,4% ʚʠʧʘʜʢʽʚ; 

- ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʧʨʦʤʦʪʦʨʫ ʛʝʥʽʚ MMP-2 

(C
-1306
ŸT) ʪʘ TIMP-2 (G

303
ŸA) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʚʽʨʦʛʽʜʥʦ ʥʝ ʚʽʜʨʽʟʥʷʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ; 

- ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʦʩʽʾ ʉ/ʉ ʘʣʝʣʶ ʛʝʥʫ ʄʄʈ-2 (C
-1306
ŸT)  ʪʘ G/G 

ʚʘʨʽʘʥʪʫ ʛʝʥʫ ʊɯʄʈ-2 (G
303
ŸA) ʻ ʨʠʟʠʢʦʚʠʤʠ ʧʦ ʚʠʥʠʢʥʝʥʥʶ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʛʽʧʦʧʨʦʪʝʾʥʝʤʽʻʶ; ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʘʨʢʝʨʽʚ ʙʽʣʢʦʚʦʛʦ ʢʘʪʘʙʦʣʽʟʤʫ, ʘ ʩʘʤʝ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʢʨʦʚʽ ʪʘ ɻɸɻ 

ʩʝʯʽ; ʟʥʠʞʝʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ Ŭ ï SMA ʪʘ Collagen 

IV ʚ ʪʢʘʥʠʥʘʭ, ʱʦ ʧʦʪʨʝʙʫʻ ʟʤʽʥʠ ʧʨʦʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʫ ʪʘʢʠʭ 

ʭʚʦʨʠʭ; 

- ʚʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʨʘʮʴʦʚʘʥʠʭ ʧʨʦʪʝʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʥʦʩʪʠʯʥʦ ʥʝʙʣʘʛʦʧʨʠʻʤʥʠʤ ʚʘʨʽʘʥʪʦʤ ʛʝʥʦʪʠʧʽʚ 

ʄʄʈ-2 ʪʘ ʊɯʄʈ-2, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʘʙʜʦʤʽʥʘʣʴʥʠʭ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘ ʜʦ-, ʽʥʪʨʘ- ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʝʪʘʧʽ; 

- ʚʧʝʨʰʝ  ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ, 

ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ 

ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʴʦʛʦ ʦʙôʻʤʫ  ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʢʨʝʤʠʤʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʥʘ ʪʣʽ ʅɼʉʊ; 

- ʚʧʝʨʰʝ ʜʦʚʝʜʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʥʦʩʪʠʯʥʦ ʥʝʙʣʘʛʦʧʨʠʻʤʥʠʤ  ʚʘʨʽʘʥʪʦʤ ʛʝʥʦʪʠʧʫ ʧʨʠ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ɼʇʂ, ʜʫʦʜʝʥʘʣʴʥʠʭ ʪʘ ʪʦʚʩʪʦʢʠʰʢʦʚʠʭ ʥʦʨʠʮʷʭ.  

ʅʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ.  

ʇʨʘʢʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ ʨʦʙʦʪʠ ʻ:  

- ʚʠʟʥʘʯʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʥʘʧʨʘʮʴʦʚʘʥʦ 

ʧʨʦʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ;  
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- ʥʘʧʨʘʮʴʦʚʘʥʦ ʤʝʪʦʜ ʩʢʨʠʥʽʥʛ-ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ ʫ ʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭ, 

ʷʢʠʡ ʦʮʽʥʶʻ  ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʽ ʬʝʥʦʪʠʧʦʚʽ ʪʘ ʚʽʩʮʝʨʘʣʴʥʽ ʦʟʥʘʢʠ 

ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ  ̔ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʾ ʚʠʟʥʘʯʘʻ 

ʥʘʷʚʥʽʩʪʴ ʜʽʘʩʪʘʟʫ ʧʨʷʤʠʭ ʤôʷʟʽʚ ʞʠʚʦʪʘ ʪʘ ʩʧʣʘʥʭʥʦʧʪʦʟʫ;  

- ʥʘʧʨʘʮʴʦʚʘʥʦ ʤʘʣʦʽʥʚʘʟʠʚʥʠʡ  ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ɼʇʂ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʥʘ 35% ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ 

ʣʽʢʫʚʘʥʥʷ (ʟ 38,21Ñ4,16 ʜʦ 25,4Ñ3,7 ʣʽʞʢʦ-ʜʥʽʚ, ʨÒ0,05) ʪʘ ʤʘʡʞʝ ʚʜʚʽʯʽ 

ʟʥʠʟʠʪʠ ʧʦʢʘʟʥʠʢʠ ʣʝʪʘʣʴʥʦʩʪʽ (ʟ 16% ʜʦ 9%); 

- ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʙʽʥʦʚʘʥʫ ʤʘʣʦʽʥʚʘʟʠʚʥʫ ʤʝʪʦʜʠʢʫ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʜʫʦʜʝʥʘʣʴʥʠʤʠ ʥʦʨʠʮʷʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʥʘ 32% 

ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ (ʟ 41,16Ñ5,14 ʜʦ 27,2Ñ4,7 ʣʽʞʢʦ-ʜʥʽʚ, ʨ>0,05) ʪʘ 

ʟʥʠʟʠʪʠ ʧʦʢʘʟʥʠʢʠ ʣʝʪʘʣʴʥʦʩʪʽ ʟ 21% ʜʦ 12%;  

- ʥʘʧʨʘʮʴʦʚʘʥʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʪʦʚʩʪʦʢʠʰʢʦʚʦʾ ʥʦʨʠʮʽ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʢʦʣʦʥʦʩʢʦʧʽʯʥʝ ʢʣʽʧʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʥʦʨʠʮʽ ʢʣʽʧʩʦʶ 

ʚʝʣʠʢʦʛʦ ʢʘʣʽʙʨʫ ʪʠʧʫ çover the scopeè, ʟ ʧʦʧʝʨʝʜʥʽʤ ʚʠʩʽʯʝʥʥʷʤ ʟʦʥʠ 

ʬʽʙʨʦʟʥʦ ʟʤʽʥʝʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʱʦ ʩʧʨʠʷʻ ʩʢʦʨʦʯʝʥʥʶ ʪʝʨʤʽʥʽʚ ʣʽʢʫʚʘʥʥʷ (ʟ 

14,32Ñ5,2 ʜʦ 4,2Ñ0,7 ʣʽʞʢʦ-ʜʥʚ̔, ʨ<0,05).  

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟʤʦʞʫʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʚ ʧʨʘʢʪʠʢʫ ʨʦʙʦʪʠ ʟʘʛʘʣʴʥʦʭʽʨʫʨʛʽʯʥʠʭ 

ʩʪʘʮʽʦʥʘʨʽʚ, ʧʣʘʩʪʠʯʥʦʾ ʭʽʨʫʨʛʽʾ, ʫʩʪʘʥʦʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʜʠʩʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ, ʟʦʚʥʽʰʥʽ ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ, ʝʚʝʥʪʨʘʮʽʷ, ʧʦʣʽʤʦʨʬʽʟʤ 

ʛʝʥʽʚ, ʄʄʈ-2, ʊɯʄʈ-2, ʛʝʥʝʪʠʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʤʘʣʦʽʥʚʘʟʠʚʥʝ ʭʽʨʫʨʛʽʯʥʝ 

ʣʽʢʫʚʘʥʥʷ. 
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ANNOTATION  

 

Voitiv Ya.Yu. UNDIFFERENTIATED CONNECTIVE TISSUE 

DYSPLASIA AS A RISK FACTOR IN ABDOMINAL SURGERY.   

Qualifying scientific work on the manuscript.  

Thesis for the degree of doctor of medical science on specialty 14.01.03 ï 

Surgery (222 - Medicine). ï State Institution çO.O. Shalimov National Institute of 

Surgery and Transplantologyè NAMS of Ukraine, Kyiv, 2023. 

The dissertation investigated the role of undifferentiated connective tissue 

dysplasia (UCDT) as a risk factor for the development of some abdominal 

postoperative complications, determined the role of genetic polymorphism of the 

genes of matrix metalloproteinase type 2 (C
-1306
ŸT) and tissue inhibitor of matrix 

metalloproteinase type 2 (G
303
ŸA) in the occurrence of anastomotic leak of the 

hollow digestive organs, intestinal fistulas and eventration and their connection 

with regeneration processes and morphological changes in connective tissue, 

which allowed us to develop new informational methods of diagnosis, prognosis 

and pathogenetically based methods of surgical treatment of these complications. 

To achieve the aim the thesis the research was based and conducted at the 

clinical base of the Department of Surgery and Transplantation of the Shupyk 

National Healthcare University, Department of thoraco-abdominal Surgery of the 

State Institution çO. Shalimov National Institute of Surgery and Transplantologyè 

NAMS of Ukraine from 2018 to 2022.  

All study patients were divided into groups according to the specific aim, 

objectives, directions and stages of the study. 

At the first, clinical and phenotypic stage, a prospective clinical study of 150 

patients with various surgical diseases associated with connective tissue pathology 

according to the criteria for the severity of CDT according to T.Y. Smolnova 

(2003) was conducted in 2018-2020: abdominal wall hernia, hernia of the 

esophageal opening of the diaphragm, esophageal diverticula, intestinal diverticula, 

dolichosigma, hemorrhoids, etc. The aim was to assess the prevalence of 
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undifferentiated connective tissue dysplasia in surgical patients, to form study 

groups, and to develop informational diagnostic criteria. 

At the second stage, 74 patients with at least 3 markers with a total detection 

index of at least 1.92 according to the phenotypic screening scale of L.V. 

Solovyova (2013) were selected for study group 1. UCDT was confirmed by using 

the original method of diagnosing NDST (patent of Ukraine No. 120158); 

assessment of metabolic markers (blood oxyproline, urinary glycosaminoglycans); 

histological (reactions with hematoxylin and eosin, Van Gieson's picrofuchsin, 

PAS reaction) and immunohistochemical studies (monoclonal antibodies to Ŭ-

SMA, monoclonal antibodies to Collagen IV). 

The study group of patients underwent molecular genetic studies, namely: 

analysis of the polymorphism of the MMP-2 (C
-1306 
ŸT) and TIMP-2 (G

303
 ŸA) 

genes. The aim was to identify genetically determined triggers of connective tissue 

pathology in this group of patients. 

The control group consisted of 80 practically healthy people (volunteers), 

which, at the same time, served to determine the polymorphism of the MMP-2 and 

TIMP-2 genes in the Ukrainian population. 

At the third stage of the study, in accordance with the inclusion criteria, we 

selected patients with some postoperative surgical complications, who made up 

study group 2 (n=73). Accordingly, 3 study subgroups were formed, namely: 

patients with failure of sutures of anastomoses of the hollow digestive organs; 

patients with enterocutaneous fistula; patients with eventrations. 

The purpose of the study at stage 3 was to identify common signs and 

possible triggers of connective tissue pathology in the group with confirmed signs 

of UCTD (n=74) and in the group of patients with postoperative surgical 

complications (n=73) and to search for informational diagnostic criteria and 

prognosis of these complications. 

Patients from the study groups were assessed for metabolic, histological, 

immunohistochemical markers of UCTD and molecular genetic studies, which 

allowed us to statistically significantly identify some risk factors, such as total 
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protein, serum oxyproline, urinary glycosaminoglycans, reduced expression of 

MAB to Ŭ-SMA and Collagen IV in tissues.  

Based on a complex pathomorphological study in patients with signs of 

connective tissue dysplasia and patients with postoperative complications, a 

number of common morphological features were found in the study groups. 

Similar histologic changes were noted in the tissues of the small and large 

intestine, peritoneum, and aponeurosis: marked chaotic proliferation of connective 

tissue, diffuse or focal lymphohistioplasmacytic infiltration, angiomatosis, vascular 

hemorrhage, and hyalinosis of their walls. Bundles of fibrous tissue are visualized, 

diffusely growing between muscle fibers, in some areas fibrous tissue fills most of 

the field of view. 

Immunohistochemical examination (IHC) with MAB to Ŭ-SMA revealed 

uneven, weak focal expression in smooth muscle differentiation cells and 

fibroblasts common to both groups; In the case of IHC with MAB to Collagen IV 

tissues, we detected uneven, weak positive expression in the basal membrane of 

blood vessels, in smooth muscle cells of the muscle layer of the vessel wall, and in 

areas of connective tissue. 

The revealed common histological and immunohistochemical features of the 

tissues of the aponeurosis, small and large intestine in the groups of patients with 

intestinal anastomotic leak, intestinal fistulae and connective tissue pathology are 

signs of reparative regeneration disorders and confirm the role of connective tissue 

dysplasia in the development of these complications. 

In aiming to study the possible association of postoperative complications 

with the genotypes studied during the study, we analyzed a series of clinical and 

laboratory parameters.  We found a high direct correlation (r = 0,734) and a 

moderate direct correlation (r = 0,467) between free oxyproline and 

glycosaminoglycan levels, respectively, with the severity of UCTD, which can be 

considered an informative diagnostic criterion for UCTD and can be used to 

predict the development and course of some complications. 
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In order to identify possible genetic triggers for the development of suture 

failure, intestinal fistula, and postoperative eventration, we investigated the 

polymorphism of the MMP-2 (C
-1306
ŸT) and TIMP-2 (G

303
ŸA) genes in the 

study groups of patients and performed a statistical analysis of the frequency of 

polymorphic variants. We have identified genotype variants associated with the 

risk of developing of anastomotic leak and intestinal fistulae. It was also found that 

the allelic polymorphism of the studied genes in the group of patients with 

eventration did not differ statistically from the comparison group. 

It was found that C/C alleles of the MMP-2 gene and G/G variants of the 

TIMP-2 gene are high-risk for anastomotic leak, which, unlike other groups of 

genetic polymorphisms, are accompanied by hypoproteinemia, increased levels of 

protein catabolism markers, namely free blood oxyproline and urinary 

glycosaminoglycans. 

Based on the results obtained, we propose ways to predict the occurrence of 

anastomotic leak and the development of intestinal fistulas by studying the 

polymorphism of the TIMP-2 gene (G
303
ŸA), when the GG variant of the 

genotype is detected, there is a high probability of developing these complications, 

while the development of suture failure and intestinal fistulas is unlikely in the 

case of GA and AA variants. 

The fourth stage of the study was devoted to the development of a 

prognostic and treatment algorithm and methods of surgical treatment of patients 

with postoperative surgical complications (anastomotic leak, intestinal fistula, and 

eventration), taking into account the role of UCTD in the development of these 

complications.  

Taking into account the role of UCTD in the development of suture failure 

of anastomoses of the hollow digestive organs, intestinal fistulas, morphologically 

confirmed signs of reparative regeneration disorders, signs of activation of 

proteolysis and their association with genetic polymorphisms of MMP-2 (C
-

1306
ŸT) and TIMP-2 (G

303
ŸA), we have developed a prognostic and treatment 
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algorithm aimed at preventive use of methods to increase reliability at all stages of 

treatment and adequate, pathogenetically based treatment of complications. 

The developed prognostic and treatment algorithm includes screening of 

patients for the presence of UCTD using the proposed method (Ukrainian utility 

model patent No. 120158) followed by genetic testing of the polymorphism of the 

MMP-2 (C
-1306
ŸT) and TIMP-2 (G

303
ŸA) genes. Determination of genetic 

polymorphism allows predicting the development of postoperative complications. 

Patients who carry the GG alleles of the TIMP-2 genotype and the CC alleles of 

the MMP-2 genotype are at risk of developing anastomotic leak and intestinal 

fistula and need complex preventive and treatment activities starting from the 

preoperative stage. 

Based on the results of the investigation, we believe that surgical treatment 

of such postoperative complications as anastomotic leak and intestinal fistula in 

patients with detected and genetically determined connective tissue pathology 

should be based on the rule "less is better", which means reducing trauma and the 

volume of surgical intervention, with preference for minimally invasive 

techniques. 

We have developed and patented a minimally invasive endoscopic method 

for the treatment of duodenal sutures failure, which involves endoscopic placement 

of a nitinol-coated self-expanding stent in the defect area (Ukrainian utility model 

patent No. 144554). The use of the developed method of treatment allowed to 

reduce the number of postoperative complications and shorten the treatment time 

by 35% (from 38,21Ñ4,16 to 25,4Ñ3,7 hospital days, pÒ0,05). The overall mortality 

rate in the experimental group was 9%, which is almost twice lower than the 

mortality rate in the comparison group (16%). 

In case of development of complications in the form of external duodenal 

fistula, endoscopic placement of a nitinol-coated self-expanding stent in the defect 

area and VAC therapy from the external opening of the fistula (patent of Ukraine 

for utility model No. 143521), which due to negative pressure, allows to remove 

exudate, intestinal secretions, improve microcirculation and reduce tissue edema, 
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were proposed. The use of the original method of treatment allowed for a 32% 

reduction in treatment time (from 41,16Ñ5,14 to 27,2Ñ4,7 hospital days, pÒ0,05). 

Overall mortality in the experimental group decreased from 21% to 12% compared 

to the control group. 

A minimally invasive method of treatment of colonic fistula has been 

developed (Ukrainian utility model patent No. 144058), which involves 

colonoscopic clipping of the internal opening of the fistula with a large-caliber clip 

of the "over the scope" type and excision of the area of fibrotic epithelium, with 

comparison and fixation of the edges of the intestinal defect. The application of the 

developed method of treatment allowed to reduce the treatment time by 43% (from 

14,32Ñ5.2 to 4,2Ñ0,7 hospital days, p<0,05).  

Thus, the scientific novelty of the dissertation study is:  

- for the first time the prevalence of UCTD in the examined cohort of patients with 

surgical diseases of the digestive system was studied and it was found that the 

following phenotypic syndromes were most common: visceral (84,2%), 

thoracodiaphragmatic (66,7%), vascular (65%) syndromes 

- it was determined that the most informative phenotypic markers of UCTD in 

patients with anastomotic leak and in patients with intestinal fistulas are: visceral 

(78,6% and 83,3%), vascular (73% and 70%), arrhythmic (54,7% and 70%) 

syndromes; 

- for the first time, it was proved that severe connective tissue dysplasia in patients 

with anastomotic leak and intestinal fistulas is an unfavorable prognostic sign and 

almost doubles (by 87,5%) and 1,6 times (by 62,5%), respectively, increases the 

incidence of death;  

- the identification of common morphological signs of impaired reparative 

regeneration in groups with phenotypic signs of UCTD and with the studied 

postoperative complications (anastomotic leak, intestinal fistula, eventration) was 

further developed, namely: uneven, focal expression of Ŭ-SMA in smooth muscle 

differentiation cells and fibroblasts and weak expression of Collagen IV in 

connective tissue areas; 



17 
 

- supplemented scientific information on the study of MMP-2 (C
-1306
ŸT) and 

TIMP-2 (G
303
ŸA) gene polymorphisms in the Ukrainian population (n=80) and 

found that they generally comply to population frequencies in the European 

population and the United States; 

- for the first time, it was found that in the group of patients with anastomotic leak, 

statistically significantly, 1,6 times more often carriers of the homozygous GG 

variant of the TIMP-2 gene were detected (82,4% vs. 50%, p<0,05). Carriers of 

minor AA homozygotes of the genotype were not detected in the group with 

anastomotic leak, whereas the same genotype was found in 10% of the control 

group (p<0,05); 

- for the first time, it was proved that external intestinal fistulas are 1,5 times more 

common in carriers of the homozygous GG genotype of the TIMP-2 gene (78,9% 

vs. 50%, p=0,057) and twice as rare in GA heterozygotes (21,1% vs. 40%, 

p<0,05). No carriers of the minor homozygous AA genotype were found in the 

group with intestinal fistulas, whereas a similar variant in the control and study 

group 1 was found in 10% and 11,4% of cases; 

- for the first time, it was found that the allelic polymorphism of the promoter of 

the MMP-2 (C
-1306
ŸT) and TIMP-2 (G

303
ŸA) genes in patients with eventrations 

did not differ statistically from the comparison group; 

- for the first time, it was found that carriers of the C/C allele of the MMP-2 gene 

(C
-1306
ŸT) and the G/G variant of the TIMP-2 gene (G

303
ŸA) are at risk for 

anastomotic leak and intestinal fistula and are statistically significantly 

accompanied by hypoproteinemia; elevated levels of protein catabolism markers, 

namely free oxyproline in blood and urine GAG; decreased expression of 

monoclonal antibodies to Ŭ-SMA and Collagen IV in tissues, which requires 

changes in prognostic and treatment tactics in such patients; 

- - for the first time, the use of developed protective methods in patients with a 

prognostically unfavorable variant of the MMP-2 and TIMP-2 genotypes, which 

are aimed at preventing the development of abdominal postoperative complications 

at the pre-, intra- and postoperative stages, is substantiated; 
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- for the first time, the feasibility of using minimally invasive, minimally traumatic 

methods of surgical treatment, in compliance with the principles of minimally 

sufficient volume of surgical intervention, in patients with certain postoperative 

complications against the background of UCTD was substantiated; 

- for the first time, the effectiveness of the developed treatment tactics was proven 

in patients with a prognostically unfavorable variant of the genotype in case of 

anastomotic leak, duodenal and colonic fistulas.  

The scientific provisions and conclusions of the dissertation are adapted for 

implementation and application in practical health care. 

The practical value of the work is:  

- informative diagnostic criteria were determined and a prognostic and treatment 

algorithm was developed to prevent the development of anastomotic leak and 

intestinal fistula;  

- a method of screening diagnostics of UCTD in surgical patients was developed, 

which evaluates the most informative phenotypic and visceral signs of connective 

tissue pathology and determines the presence of diastasis of the rectus abdominis 

and splanchnoptosis using ultrasonography;  

- a minimally invasive endoscopic method of treatment of failure of the duodenal 

sutures was developed, which allowed to reduce the treatment time by 35% (from 

38,21Ñ4,16 to 25,4Ñ3,7 hospital days, pÒ0,05) and almost halved the mortality rate 

(from 16% to 9%); 

- developed a combined minimally invasive method of surgical treatment of 

patients with duodenal fistulas, which allowed to reduce the treatment time by 32% 

(from 41,16Ñ5,14 to 27,2Ñ4,7 hospital days, p>0,05) and reduce mortality rates 

from 21% to 12%;  

- a method of treatment of colonic fistula was developed, which involves 

colonoscopic clipping of the internal opening of the fistula with a large-caliber clip 

of the "over the scope" type, with preliminary excision of the zone of fibrous 

epithelium, which helps to reduce the treatment time (from 14,32Ñ5,2 to 4,2Ñ0,7 

hospital days, p<0,05).  
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The developed methods of prognostication, diagnosis and surgical treatment 

can be implemented in the practice of general surgical hospitals, plastic surgery 

and forensic medical institutions. 

Key words: undifferentiated connective tissue dysplasia, anastomotic leak, 

external intestinal fistulae, eventration, gene polymorphism, MMP-2, TIMP-2, 

genetic prediction, minimally invasive surgical treatment. 
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-1306
ŸT) and tissue inhibitors of metalloproteinase-2 

(G
303
ŸA) genes in patients with enterocutaneous fistula. Medical Science. 

2020;24(105):2835-2843. (Web of Science). (ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ 

ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, 

ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʬʦʨʤʠʚ ʡʦʛʦ ʜʦ ʜʨʫʢʫ; 

ʩʧʽʚʘʚʪʦʨ ʘʢʘʜ. ʋʩʝʥʢʦ ʆ.ʖ. ʚʽʜʨʝʜʘʛʫʚʘʚ ʚʠʩʥʦʚʢʠ; ʩʧʽʚʘʚʪʦʨ ʧʨʦʬ. 

ɼʦʩʝʥʢʦ ɺ.ɭ. ʧʨʦʚʽʚ ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 

11. Voitiv Y, Usenko O, Dosenko V, Dyadyk O, Dzhemiliev A. Analysis of 

polymorphism of matrix metalloproteinase-2 (C
-1306

 Ÿ T) and tissue inhibitors of 

https://doi.org/10.26779/2522-1396.2019.06.03
https://doi.org/10.37699/2308-7005.5-6.2019.01
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metalloproteinase-2 (G
303

 Ÿ A) genes in patients with anastomotic leak in hollow 

digestive organs. Georgian Med News. 2020 Oct;(307):7-12. PMID: 33270569. 

(Scopus). (ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʦʩʪʘʚʠʚ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʦʬʦʨʤʠʚ ʡʦʛʦ ʜʦ ʜʨʫʢʫ; ʩʧʽʚʘʚʪʦʨʠ ʘʢʘʜ. ʋʩʝʥʢʦ ʆ.ʖ., ʧʨʦʬ. ɼʷʜʠʢ ʆ.ʆ. 

ʚʽʜʨʝʜʘʛʫʚʘʣʠ ʚʠʩʥʦʚʢʠ; ʩʧʽʚʘʚʪʦʨ ʧʨʦʬ. ɼʦʩʝʥʢʦ ɺ.ɭ. ʧʨʦʚʽʚ ʛʝʥʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʩʧʽʚʘʚʪʦʨ ɼʞʝʤʽʣʻʚ ɸ. ʩʪʘʪʠʩʪʠʯʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʽʜʨʝʜʘʛʫʚʘʚ ʧʝʨʝʢʣʘʜ ʘʥʛʣʽʡʩʴʢʦʶ). 

12. Voitiv Y, Usenko O, Dosenko V, Dyadyk O, Valickhnʦvska K, Dzhemilev 

A. Genetic and morphological aspects of intestinal anastomotic leak development. 

Medical Science. 2020;24(106):4278-4285. (Web of Science). (ɿʜʦʙʫʚʘʯ 

ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ ʤʝʪʫ ʪʘ 

ʟʘʚʜʘʥʥʷ, ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʬʦʨʤʠʚ ʡʦʛʦ ʜʦ 

ʜʨʫʢʫ; ʩʧʽʚʘʚʪʦʨʠ ʘʢʘʜ. ʋʩʝʥʢʦ ʆ.ʖ. ʚʽʜʨʝʜʘʛʫʚʘʚ ʚʠʩʥʦʚʢʠ; ʩʧʽʚʘʚʪʦʨ ʧʨʦʬ. 

ɼʦʩʝʥʢʦ ɺ.ɭ. ʧʨʦʚʽʚ ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʩʧʽʚʘʚʪʦʨ ʧʨʦʬ. ɼʷʜʠʢ ʆ.ʆ. 

ʧʨʦʚʝʣʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʩʧʽʚʘʚʪʦʨ ɼʞʝʤʽʣʻʚ ɸ. ʚʽʜʨʝʜʘʛʫʚʘʚ 

ʧʝʨʝʢʣʘʜ ʘʥʛʣʽʡʩʴʢʦʶ). 

13. ʋʩʝʥʢʦ ʆʖ, ɺʦʡʪʽʚ ʗʖ. ɻʝʥʝʪʠʯʥʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ 

ʟʦʚʥʽʰʥʽʭ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ. ʂʣʽʥʽʯʥʘ ʭʽʨʫʨʛʽʷ. 2020;87(7-8):38-42. DOI: 

10.26779/2522-1396.2020.7-8.38. (ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ 

ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʚ 

ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʬʦʨʤʠʚ ʡʦʛʦ ʜʦ ʜʨʫʢʫ; ʩʧʽʚʘʚʪʦʨ ʘʢʘʜ. ʋʩʝʥʢʦ ʆ.ʖ. 

ʚʽʜʨʝʜʘʛʫʚʘʚ ʜʠʟʘʡʥ ʪʘ ʚʠʩʥʦʚʢʠ) 

14. ɺʦʡʪʽʚ ʗʖ. ɸʩʦʮʽʘʮʽʷ ʤʽʞ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʫ ʪʢʘʥʠʥʥʦʛʦ ʽʥʛʽʙʽʪʦʨʘ 

ʤʘʪʨʠʢʩʥʦʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ-2 (G
303
ŸA) ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʢʠʰʢʦʚʠʤʠ 

ʥʦʨʠʮʷʤʠ. ɹʫʢʦʚʠʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʚʽʩʥʠʢ. 2020;24(4):7-11. DOI: 

10.24061/2413-0737. 

15. ɺʦʡʪʽʚ ʗʖ, ʋʩʝʥʢʦ ʆʖ, ɼʷʜʠʢ ʆʆ. ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ ʽʟ ʟʦʚʥʽʰʥʽʤʠ 

ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ. ʂʣʽʥʽʯʥʘ ʘʥʘʪʦʤʽʷ ʪʘ ʦʧʝʨʘʪʠʚʥʘ ʭʽʨʫʨʛʽʷ. 
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2020;20(1):98-104. (ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ ʪʘ ʽʜʝʶ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʬʦʨʤʠʚ ʡʦʛʦ ʜʦ ʜʨʫʢʫ; ʩʧʽʚʘʚʪʦʨ ʘʢʘʜ. ʋʩʝʥʢʦ ʆ.ʖ. 

ʚʽʜʨʝʜʘʛʫʚʘʚ ʚʠʩʥʦʚʢʠ; ʩʧʽʚʘʚʪʦʨ ʧʨʦʬ. ɼʷʜʠʢ ʆ.ʆ. ʧʨʦʚʝʣʘ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ).  

16. ɺʦʡʪʽʚ ʗʖ, ɼʷʜʠʢ ʆʆ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ  ʟʤʽʥ 

ʘʧʦʥʝʚʨʦʟʫ ʫ ʭʚʦʨʠʭ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ. ʂʣʽʥʽʯʥʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʧʘʪʦʣʦʛʽʷ. 2020;4(74):10-14. DOI: 10.24061/1727-4338.XIX.4.74.2020.2 

(ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ 

ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʬʦʨʤʠʚ 

ʡʦʛʦ ʜʦ ʜʨʫʢʫ; ʩʧʽʚʘʚʪʦʨ ʧʨʦʬ. ɼʷʜʠʢ ʆ.ʆ. ʧʨʦʚʝʣʘ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ).  

17. ʋʩʝʥʢʦ ʆʖ, ɺʦʡʪʽʚ ʗʖ, ʊʝʨʝʰʢʝʚʠʯ ɯʉ, ʊʠʚʦʥʯʫʢ ʆʉ. 

ʄʽʥʽʽʥʚʘʟʠʚʥʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ. ʂʣʽʥʽʯʥʘ ʭʽʨʫʨʛʽʷ. 2020;87(5-6):21-25. DOI: 10.26779/2522-

1396.2020.5-6.21(ɿʜʦʙʫʚʘʯ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʦʥʩʫʣʴʪʘʪʥʦʤ ʩʬʦʨʤʫʣʶʚʘʚ 

ʛʽʧʦʪʝʟʫ ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, 

ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʬʦʨʤʠʚ ʡʦʛʦ ʜʦ ʜʨʫʢʫ; ʩʧʽʚʘʚʪʦʨ ʘʢʘʜ. ʋʩʝʥʢʦ 

ʆ.ʖ. ʜʠʟʘʡʥ ʪʘ ʚʠʩʥʦʚʢʠ; ʩʧʽʚʘʚʪʦʨ ʢ.ʤʝʜ.ʥ. ʊʝʨʝʰʢʝʚʠʯ ɯ.ʉ. ʧʨʦʚʽʚ 

ʝʥʜʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʩʧʽʚʘʚʪʪʦʨ ʧʨʦʬ. ʊʠʚʦʥʯʫʢ ʚʽʜʨʝʜʘʛʫʚʘʚ ʩʪʘʪʪʶ 

ʪʘ ʚʠʩʥʦʚʢʠ).  

18. ʋʩʝʥʢʦ ʆʖ, ɺʦʡʪʽʚ ʗʖ, ʑʝʨʙʠʥʘ ʉɯ. ʉʧʦʩʽʙ ʜʽʘʛʥʦʩʪʠʢʠ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ɹʫʢʦʚʠʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ 

ʚʽʩʥʠʢ. 2021;2(98):114-118. DOI:10.24061/2413-0737.XXV.2.98.2021.18. 

(ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ 

ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʬʦʨʤʠʚ 

ʡʦʛʦ ʜʦ ʜʨʫʢʫ; ʩʧʽʚʘʚʪʦʨ ʘʢʘʜ. ʋʩʝʥʢʦ ʆ.ʖ. ʚʽʜʨʝʜʘʛʫʚʘʚ ʩʪʘʪʪʶ ʪʘ 

ʚʠʩʥʦʚʢʠ; ʩʧʽʚʘʚʪʦʨ ʑʝʨʙʠʥʘ  ʉ.ɯ. ʧʨʦʚʽʚ ʋɿ ʜʦʩʣʽʜʞʝʥʥʷ).  

19. ʋʩʝʥʢʦ ʆʖ, ɺʦʡʪʽʚ ʗʖ, ʊʝʨʝʰʢʝʚʠʯ ɯʉ. ʉʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ 

ʜʫʦʜʝʥʘʣʴʥʠʭ ʥʦʨʠʮʴ. ɺʽʩʥʠʢ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 
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ʫʥʽʚʝʨʩʠʪʝʪʫ. 202;25(1):83-88. (ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ 

ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʟʽʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʚ 

ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʬʦʨʤʠʚ ʡʦʛʦ ʜʦ ʜʨʫʢʫ; ʩʧʽʚʘʚʪʦʨ ʘʢʘʜ. ʋʩʝʥʢʦ ʆ.ʖ. 

ʜʠʟʘʡʥ ʪʘ ʚʠʩʥʦʚʢʠ; ʩʧʽʚʘʚʪʦʨ ʢ.ʤʝʜ.ʥ. ʊʝʨʝʰʢʝʚʠʯ ɯ.ʉ. ʧʨʦʚʽʚ ʝʥʜʦʩʢʦʧʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ). 

20. Voitiv YY. Intestinal anastomotic leak: histological and 

immunohistochemical aspects. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;4:4-13. 

DOI:10.37699/2308-7005.4.2021.01. 

21. ʋʩʝʥʢʦ ʆʖ, ɺʦʡʪʽʚ ʗʖ. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ: 

ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʂʣʽʥʽʯʥʘ 

ʭʽʨʫʨʛʽʷ. 2022;3-4(89):3-7. DOI: 10.26779/2522-1396.2022.3-4.03(ɿʜʦʙʫʚʘʯ 

ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʶʚʘʚ ʛʽʧʦʪʝʟʫ ʪʘ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʩʪʘʚʠʚ ʤʝʪʫ ʪʘ 
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2 

ɸʣɸʊ 

ɸʩɸʊ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ.  ɼʠʩʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ɼʉʊ) - ʮʝ 

ʧʦʣʽʦʨʛʘʥʥʘ ʪʘ ʧʦʣʽʩʠʩʪʝʤʥʘ ʧʘʪʦʣʦʛʽʷ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʘʪʴ ʜʝʬʝʢʪʠ ʩʠʥʪʝʟʫ 

ʘʙʦ ʢʘʪʘʙʦʣʽʟʤʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʘʙʦ ʨʝʛʫʣʷʪʦʨʽʚ 

ʤʦʨʬʦʛʝʥʝʟʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʭ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ [1,2].  

ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ɼʉʊ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʘ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤ 

ʪʠʧʦʤ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʦʶ ʢʣʽʥʽʯʥʦʶ ʢʘʨʪʠʥʦʶ, ʘ ʚ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʫʩʪʘʥʦʚʣʝʥʠʤ ʽ ʜʦʙʨʝ ʚʠʚʯʝʥʠʤ ʛʝʥʥʠʤ ʘʙʦ ʙʽʦʭʽʤʽʯʥʠʤ ʜʝʬʝʢʪʦʤ. 

ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʜʠʩʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʅɼʉʊ) - ʮʝ ʥʝ ʻʜʠʥʘ 

ʥʦʟʦʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, ʘ ʛʝʪʝʨʦʛʝʥʥʘ ʛʨʫʧʘ, ʧʨʠ ʷʢʽʡ ʥʘʙʽʨ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʥʝ 

ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʞʦʜʥʝ ʽʟ ʩʧʘʜʢʦʚʠʭ ʤʦʥʦʛʝʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [3,4]. 

ɼʘʥʽ ʧʨʦ ʧʦʰʠʨʝʥʽʩʪʴ ʅɼʉʊ ʩʫʧʝʨʝʯʣʠʚʽ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʽʟʥʠʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤʠ ʽ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʅʠʟʢʘ ʘʚʪʦʨʽʚ ʚʽʜʟʥʘʯʘʻ, ʱʦ 

ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ ɼʉʊ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ ʦʩʥʦʚʥʠʭ ʩʦʮʽʘʣʴʥʦ 

ʟʥʘʯʠʤʠʭ ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʩʪʘʥʦʚʠʪʴ, ʟʘ ʨʽʟʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʚʽʜ 20 ʜʦ 80% [5,6]. 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ ʥʝʦʙʭʽʜʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʽʥʽʯʥʦ-ʛʝʥʝʘʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʨʝʪʝʣʴʥʦʛʦ ʟʙʦʨʫ ʘʥʘʤʥʝʟʫ 

ʭʚʦʨʦʙʠ ʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ, ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʽ ʯʣʝʥʽʚ ʡʦʛʦ ʩʽʤ'ʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʙʦʨʘʪʦʨʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ. ʇʨʦʪʝ, ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ [7], ʢʦʣʠ 

ʚʠʷʚʣʝʥʘ ʧʘʪʦʣʦʛʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʨʠʯʠʥʦʶ ʪʘʢ ʽ 

ʤʘʨʢʝʨʦʤ ʭʽʨʫʨʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [8]. 

ɯʩʥʫʻ ʥʠʟʢʘ ʧʫʙʣʽʢʘʮʽʡ ʧʨʦ ʨʦʣʴ ʅɼʉʊ ʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ 

ʫ ʛʽʥʝʢʦʣʦʛʽʾ [9,10,11], ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʾ [12], ʧʝʜʽʘʪʨʽʾ [13,14,15], ʢʘʨʜʽʦʣʦʛʽʾ 

[16,17]. 
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ʋ ʭʽʨʫʨʛʽʾ ʨʦʟʚʠʪʦʢ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʘʪʦʣʦʛʽʻʶ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʪʘʢʽ ʷʢ ʨʽʟʥʽ ʚʠʜʠ ʛʨʠʞ, ʚʘʨʠʢʦʟʥʘ ʭʚʦʨʦʙʘ, ʜʠʩʢʽʥʝʟʽʷ 

ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʟ ʨʦʟʚʠʪʢʦʤ ʞʦʚʯʝʢʘʤôʷʥʦʾ ʭʚʦʨʦʙʠ ʪʘ ʾʾ ʫʩʢʣʘʜʥʝʥʴ, 

ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ ʪʘ ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʠʡ ʨʝʬʣʶʢʩʠ ʟ ʨʦʟʚʠʪʢʦʤ ʚʠʨʘʟʦʢ 

ʰʣʫʥʢʘ, ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ, ʧʝʧʪʠʯʥʦʛʦ ʨʝʬʣʶʢʩ-ʝʟʦʬʘʛʽʪʫ,  ʧʪʦʟ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʜʠʚʝʨʪʠʢʫʣʠ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʛʝʤʦʨʦʡ 

ʪʦʱʦ [18,19].  

ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʣʽʪʝʨʘʪʫʨʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʧʨʦ ʨʦʣʴ ʅɼʉʊ ʫ 

ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ, ʟʦʢʨʝʤʘ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ, ʝʚʝʥʪʝʨʘʮʽʡ, ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʫʙʣʽʢʘʮʽʾ ʧʨʦ ʨʦʣʴ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʨʦʟʚʠʪʢʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʚʝʥʪʨʘʣʴʥʠʭ ʛʨʠʞ [20,21,22,23], ʩʧʘʡʢʦʚʦʾ ʢʠʰʢʦʚʦʾ 

ʥʝʧʨʦʭʽʜʥʦʩʪʽ [24,25,26,27].  ʇʨʦʪʝ, ʥʝʤʘʻ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʩʪʨʫʢʪʫʨʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ, ʧʨʠʯʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ɼʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʧʦʦʜʠʥʦʢʽ ʪʘ 

ʩʫʧʝʨʝʯʣʠʚʽ [28,29]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʦʟʨʦʙʣʝʥʽ ʩʫʯʘʩʥʽ ʧʨʦʪʦʢʦʣʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʥʠʤ ʧʠʪʘʥʥʷʤ ʭʽʨʫʨʛʽʾ [30,31,32]. 

ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʯʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ. ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ 

ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ,  ʜʦʩʷʛʘʻ ʚʽʜ 2-8,1% ʧʨʠ 

ʪʦʥʢʦʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʘʭ, ʜʦ  3,8-14,6% ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʥʘ ʪʦʚʩʪʽʡ ʢʠʰʮʽ 

[33]. ʈʦʟʚʠʪʦʢ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʣʝʪʘʣʴʥʽʩʪʶ 14-

21,7%, ʧʨʠ ʨʦʟʚʠʪʢʫ ʨʦʟʧʦʚʩʶʜʞʝʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ, ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ ʩʝʧʩʠʩʫ 

ʣʝʪʘʣʴʥʽʩʪʴ ʚʠʨʦʩʪʘʻ ʜʦ 43-82,9% [34].  

ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʩʢʣʘʜʘʻ 1-2% ʚʽʜ ʫʩʽʭ 

ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʘʣʝ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʷʢ ʟ ʭʽʨʫʨʛʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ, ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʣʽʢʫʚʘʥʥʷ ʩʘʤʦʛʦ ʭʚʦʨʦʛʦ [35]. 
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ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʨʦʣʴ ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ, ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʨʫʙʮʷ, ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ ʻ ʙʝʟʩʫʤʥʽʚʥʦʶ [36,37] ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʽ ʧʨʦ ʨʦʣʴ ʅɼʉʊ ʫ ʮʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʧʨʘʢʪʠʯʥʦ 

ʥʝʤʘʻ. 

ʅʝʦʙʭʽʜʥʝ ʧʦʛʣʠʙʣʝʥʝ  ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʚ 

ʜʽʣʷʥʮʽ ʘʥʘʩʪʦʤʦʟʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʠʤʫʣʷʮʽʾ ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʘʜʝʢʚʘʪʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʥʘʩʪʦʤʦʟʦʚʘʥʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ. 

ɺʽʜʦʤʦ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʝʷʢʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ 

ʥʘ ʦʩʥʦʚʽ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʘʨʝʟʫ ʢʠʰʦʢ [38]; 

ʧʝʨʠʪʦʥʽʪʫ [39], ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ [40]. 

ɿʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ ʧʨʦ ʛʝʥʝʪʠʯʥʫ ʜʝʪʝʨʤʽʥʘʮʽʶ ʪʘ ʚʧʣʠʚ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʥʘ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʟʦʚʥʽʰʥʽʭ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʪʘ 

ʝʚʝʥʪʨʘʮʽʡ. 

ɺʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʪʘ ʧʝʨʝʙʽʛʫ ʭʽʨʫʨʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʘ ʪʣʽ ʅɼʉʊ, 

ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʅɼʉʊ ʷʢ ʬʘʢʪʦʨʫ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ,   ʱʦ ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʦʙʠʪʠ ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ, ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʩʢʣʘʜʥʝʥʴ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ. 

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

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʭʽʨʫʨʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʽʤʝʥʽ  ʇ.ʃ. ʐʫʧʠʢʘ ʽ ʻ 

ʩʘʤʦʩʪʽʡʥʦʶ  ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʨʦʙʦʪʦʶ çʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʜʠʩʧʣʘʟʽʷ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʷʢ ʬʘʢʪʦʨ ʨʠʟʠʢʫ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾè (ˉ ʜʝʨʞ. 

ʨʝʻʩʪʨʘʮʽʾ 0118U001239) ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 2018 ï 2022 ʨʨ., ʚ ʷʢʽʡ ʘʚʪʦʨ ʻ 

ʚʠʢʦʥʘʚʮʝʤ. 
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ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ 

ʭʽʨʫʨʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʰʣʷʭʦʤ ʚʠʚʯʝʥʥʷ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ, ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʦʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ, ʝʬʝʢʪʠʚʥʠʭ 

ʭʽʨʫʨʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘ ʪʣʽ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

ɿʘʚʜʘʥʥʷ  ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʠʚʯʠʪʠ  ʧʦʰʠʨʝʥʽʩʪʴ ʅɼʉʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʽʨʫʨʛʽʯʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ. 

2. ɺʠʟʥʘʯʠʪʠ ʬʝʥʦʪʠʧʦʚʽ, ʤʝʪʘʙʦʣʽʯʥʽ, ʛʝʥʝʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʩʢʨʠʥʽʥʛʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ ʫ ʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭ. 

3. ɺʠʷʚʠʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʢʘʥʠʥ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʪʘ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʫ ʭʚʦʨʠʭ ʟ 

ʭʽʨʫʨʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʘ ʪʣʽ ʅɼʉʊ. 

4. ʇʨʦʚʝʩʪʠ ʢʣʽʥʽʯʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʽ, ʢʣʽʥʽʯʥʦ-ʛʝʥʝʪʠʯʥʽ ʧʘʨʘʣʝʣʽ ʫ ʭʚʦʨʠʭ 

ʟ ʭʽʨʫʨʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʘ ʪʣʽ ʅɼʉʊ ʥʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ 

ʬʝʥʦʪʠʧʦʚʠʭ, ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʦʟʥʘʢ 

ʜʠʩʧʣʘʟʽʾ. 

5. ʇʨʦʚʝʩʪʠ ʛʝʥʝʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ 

MMP-2 (C
-1306

 ŸT) ʪʘ TIMP-2 (G
303
ŸA) ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ. 

6. ɺʠʷʚʠʪʠ ʤʦʞʣʠʚʽ ʛʝʥʝʪʠʯʥʽ ʪʨʠʛʝʨʠ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ, 

ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʝʚʝʥʪʨʘʮʽʡ. 

7. ɺʠʟʥʘʯʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʥʘʧʨʘʮʶʚʘʪʠ ʤʦʜʝʣʴ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

8. ʆʙʛʨʫʥʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʘʣʦʽʥʚʘʟʠʚʥʽ ʩʧʦʩʦʙʠ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ; ʪʦʥʢʦ-, 

ʪʦʚʩʪʦʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʫ ʭʚʦʨʠʭ ʟ ʅɼʉʊ. 
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9. ʈʦʟʨʦʙʠʪʠ ʪʘ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʛʥʦʩʪʠʯʥʦ-ʣʢ̔ʫʚʘʣʴʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʪʘ ʤʝʪʦʜʽʚ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ, ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʥʘ ʪʣʽ ʅɼʉʊ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʘʙʜʦʤʽʥʘʣʴʥʽ ʫʩʢʣʘʜʥʝʥʥʷ 

(ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʢʠʰʢʦʚʽ 

ʥʦʨʠʮʽ, ʝʚʝʥʪʨʘʮʽʾ). 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʝʥʦʪʠʧʦʚʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʛʝʥʝʪʠʯʥʽ ʦʟʥʘʢʠ 

ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ, ʝʚʝʥʪʨʘʮʽʷʤʠ; 

ʧʦʣʽʤʦʨʬʽʟʤʠ ʛʝʥʽʚ MMP-2,  rs243865, TIMP-2 rs9900972; ʧʨʦʛʥʦʩʪʠʯʥʽ 

ʢʨʠʪʝʨʽʾ ʨʦʟʚʠʪʢʫ ʪʘ ʤʝʪʦʜʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʥʘ ʪʣʽ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʠʩʧʣʘʟʽʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

ɿʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ: ʩʢʘʨʛʠ, ʘʥʘʤʥʝʟ, ʦʛʣʷʜ, ʧʘʣʴʧʘʮʽʷ, ʧʝʨʢʫʩʽʷ, 

ʘʫʩʢʫʣʴʪʘʮʽʷ. 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ɽʂɻ, ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʷ, 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʬʽʩʪʫʣʦʛʨʘʬʽʷ, ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʘ 

ʪʦʤʦʛʨʘʬʽʷ, ʬʽʙʨʦʝʟʦʬʘʛʦʛʘʩʪʨʦʩʢʦʧʽʷ, ʬʽʙʨʦʢʦʣʦʥʦʩʢʦʧʽʷ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ, ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

(ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ, ʘʣʴʙʫʤʽʥʫ, ʩʝʯʦʚʠʥʠ, ʢʨʝʘʪʠʥʽʥʫ, 

ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ, ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ, ɔ-

ʛʣʫʪʘʤʽʣʪʨʘʥʩʧʝʧʪʠʜʘʟʠ, ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ), ʧʦʢʘʟʥʠʢʠ 

ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʦʢʩʠʧʨʦʣʽʥ ʩʠʨʦʚʘʪʢʠ, ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ 

ʩʝʯʽ).  

ɻʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ: ʧʦʣʽʤʝʨʘʟʥʽ ʣʘʥʮʶʛʦʚʽ ʨʝʘʢʮʽʾ (ʇʃʈ) ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (Real Time PCR) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʘʤʧʣʽʬʽʢʘʪʦʨʘ Fast Real-time PCR System (Applied Biosystems, ʉʐɸ) ʜʣʷ 

ʘʥʘʣʽʟʫ ʧʦʣʽʤʦʨʬʥʠʭ ɼʅʂ-ʣʦʢʫʩʽʚ ʛʝʥʽʚ MMP2,  rs243865; TIMP2 rs9900972. 

ʇʽʩʣʷ ʘʤʧʣʽʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʚʩʷ ʜʠʩʢʨʠʤʽʥʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʠʱʝʚʢʘʟʘʥʠʭ ʛʝʥʽʚ. 
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ɻʽʩʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ: ʨʝʘʢʮʽʾ ʟ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ;  

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ; PAS-ʨʝʘʢʮʽʷ. 

ɯʤʽʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ: ʦʮʽʥʢʘ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʽʚ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ 

ʘʥʪʠʪʽʣ ʜʦ Ŭ-SMA, ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ Collagen IV. 

 ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ: ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ (ʄ) 

ʽ ʧʦʤʠʣʢʫ ʩʝʨʝʜʥʴʦʛʦ (m) ʘʙʦ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (s). 

ʅʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʽʨʥʦʚʘ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʚ ʨʘʟʽ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ t - ʢʨʠʪʝʨʽʡ ʉʪôʶʜʝʥʪʘ; ʧʨʠ 

ʚʽʜʤʽʥʥʦʩʪʽ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ: Mann-Whitney U Test; Wilcoxon Matched Pairs Test. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʶ ʟʚôʷʟʢʽʚ ʤʽʞ ʦʟʥʘʢʘʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʦʩʣʽʜʞʝʥʥʷ.  

- ʚʠʚʯʝʥʦ ʧʦʰʠʨʝʥʽʩʪʴ ʅɼʉʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʽʨʫʨʛʽʯʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʬʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ: ʚʽʩʮʝʨʘʣʴʥʠʡ (84,2%), 

ʪʦʨʘʢʦʜʽʘʬʨʘʛʤʘʣʴʥʠʡ (66,7%), ʩʫʜʠʥʥʠʡ (65%) ʩʠʥʜʨʦʤʠ; 

- ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʬʝʥʦʪʠʧʦʚʠʤʠ 

ʤʘʨʢʝʨʘʤʠ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ 

ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʻ: ʚʽʩʮʝʨʘʣʴʥʠʡ (78,6%), ʩʫʜʠʥʥʠʡ (73%), ʘʨʠʪʤʽʯʥʠʡ 

(54,7%) ʩʠʥʜʨʦʤʠ; 

- ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʬʝʥʦʪʠʧʦʚʠʤʠ 

ʤʘʨʢʝʨʘʤʠ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʻ: ʚʽʩʮʝʨʘʣʴʥʠʡ (83,3%), 

ʩʫʜʠʥʥʠʡ (70%), ʘʨʠʪʤʽʯʥʠʡ (70%) ʩʠʥʜʨʦʤʠ; 

- ʚʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʪʷʞʢʠʡ ʩʪʫʧʽʥʴ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ 

ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 

ʻ ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʧʨʦʛʥʦʩʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ʪʘ ʤʘʡʞʝ ʫʜʚʽʯʽ (ʥʘ 87,5%) ʪʘ ʫ 1,6 

ʨʘʟʠ (ʥʘ 62,5%), ʚʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʫʻ ʯʘʩʪʦʪʫ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ;  
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- ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʥʠʟʢʫ ʩʧʽʣʴʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʧʦʨʫʰʝʥʴ 

ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʫ ʛʨʫʧʘʭ ʟ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʅɼʉʊ ʪʘ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ (ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ, 

ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ, ʝʚʝʥʪʨʘʮʽʾ), ʘ ʩʘʤʝ: ʥʝʨʽʚʥʦʤʽʨʥʘ, ʚʦʛʥʠʱʝʚʘ  ʝʢʩʧʨʝʩʽʷ Ŭ-

SMA ʚ ʢʣʽʪʠʥʘʭ ʛʣʘʜʢʦʤôʷʟʦʚʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʬʽʙʨʦʙʣʘʩʪʘʭ ʪʘ ʩʣʘʙʢʘ 

ʝʢʩʧʨʝʩʽʷ Collagen IV ʚ ʜʽʣʷʥʢʘʭ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ; 

- ʜʦʧʦʚʥʝʥʘ ʥʘʫʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ 

MMP-2 (C
-1306

 ŸT), ʪʘ TIMP-2 (G
303
ŸA) ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ (n=80) ʪʘ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚʦʥʠ, ʚ ʮʽʣʦʤʫ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʧʫʣʷʮʽʡʥʠʤ ʯʘʩʪʦʪʘʤ ʫ 

ʻʚʨʦʧʝʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʪʘ ʉʐɸ; 

- ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ, ʫ 1,6 

ʨʘʟʠ ʯʘʩʪʽʰʝ (82,4% ʧʨʦʪʠ 50%, p<0,05), ʚʠʷʚʣʝʥʦ ʥʦʩʽʾʚ ʛʦʤʦʟʠʛʦʪʥʦʛʦ GG 

ʚʘʨʽʘʥʪʫ ʛʝʥʫ TIMP-2. ʅʦʩʽʾʚ ʤʽʥʦʨʥʠʭ ʛʦʤʦʟʠʛʦʪ ɸɸ ʛʝʥʦʪʠʧʫ ʫ ʛʨʫʧʽ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ, ʪʦʜʽ ʷʢ ʘʥʘʣʦʛʽʯʥʠʡ ʛʝʥʦʪʠʧ  ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʫʩʪʨʽʯʘʚʩʷ ʫ 10% (p<0,05);  

- ʚʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʦʚʥʽʰʥʽ ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ ʚ 1,5 ʨʘʟʠ ʯʘʩʪʽʰʝ 

(78,9% ʧʨʦʪʠ 50%, p=0,057), ʟʫʩʪʨʽʯʘʪʁʴʩʷ ʫ ʥʦʩʽʾʚ ʛʦʤʦʟʠʛʦʪʥʦʛʦ GG 

ʛʝʥʦʪʠʧʫ ʛʝʥʘ TIMP-2 (G
303
ŸA) ʪʘ ʚʜʚʽʯʽ ʨʽʜʰʝ ʫ  ʛʝʪʝʨʦʟʠʛʦʪ GA  (21,1% 

ʧʨʦʪʠ 40%, p<0,05). ʅʦʩʽʾʚ ʤʽʥʦʨʥʦʛʦ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ɸɸ ʛʝʥʦʪʠʧʫ ʫ ʛʨʫʧʽ ʟ 

ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʪʦʜʽ ʷʢ ʘʥʘʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ  ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ 1 ʟʫʩʪʨʽʯʘʚʩʷ ʫ 10% ʪʘ 11,4% ʚʠʧʘʜʢʽʚ; 

- ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʧʨʦʤʦʪʦʨʫ ʛʝʥʽʚ MMP-2 

(C
-1306
ŸT) ʪʘ TIMP-2 (G

303
ŸA) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʚʽʨʦʛʽʜʥʦ ʥʝ ʚʽʜʨʽʟʥʷʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ; 

- ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʨʠʟʠʢʦʚ ̔ ʧʦ ʚʠʥʠʢʥʝʥʥʶ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʉ/ʉ ʘʣʝʣ̔ ʛʝʥʫ ʄʄʈ-2 (C
-1306
ŸT)  ʪʘ G/G 

ʘʣʝʣʽ ʛʝʥʫ ʊɯʄʈ-2 (G
303
ŸA), ʱʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʛʽʧʦʧʨʦʪʝʾʥʝʤʽʻʶ; ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʨʢʝʨʽʚ ʙʽʣʢʦʚʦʛʦ ʢʘʪʘʙʦʣʽʟʤʫ, 

ʘ ʩʘʤʝ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʢʨʦʚʽ ʪʘ ɻɸɻ ʩʝʯʽ; ʟʥʠʞʝʥʦʶ ʝʢʩʧʨʝʩʽʻʶ 
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ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ Ŭ ï SMA ʪʘ Collagen IV ʚ ʪʢʘʥʠʥʘʭ ʩʪʽʥʢʠ ʢʠʰʦʢ 

ʪʘ ʘʧʦʥʝʚʨʦʟʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʟʤʽʥ ʚ ʧʨʦʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʽʡ ʪʘʢʪʠʮʽ; 

- ʚʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʨʘʮʴʦʚʘʥʠʭ ʧʨʦʪʝʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʥʦʩʪʠʯʥʦ ʥʝʙʣʘʛʦʧʨʠʻʤʥʠʤ ʚʘʨʽʘʥʪʦʤ ʛʝʥʦʪʠʧ̔ʚ 

ʄʄʈ-2 ʪʘ ʊɯʄʈ-2, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʘʙʜʦʤʽʥʘʣʴʥʠʭ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘ ʜʦ-, ʽʥʪʨʘ- ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʝʪʘʧʽ; 

- ʚʧʝʨʰʝ  ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ, 

ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ 

ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʴʦʛʦ ʦʙôʻʤʫ  ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʢʨʝʤʠʤʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʥʘ ʪʣʽ ʅɼʉʊ; 

- ʚʧʝʨʰʝ ʜʦʚʝʜʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʥʦʩʪʠʯʥʦ ʥʝʙʣʘʛʦʧʨʠʻʤʥʠʤ  ʚʘʨʽʘʥʪʦʤ ʛʝʥʦʪʠʧʫ ʧʨʠ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ɼʇʂ, ʜʫʦʜʝʥʘʣʴʥʠʭ ʪʘ ʪʦʚʩʪʦʢʠʰʢʦʚʠʭ ʥʦʨʠʮʷʭ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʘʢʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ 

ʨʦʙʦʪʠ ʻ:  

- ʥʘʧʨʘʮʴʦʚʘʥʦ ʤʝʪʦʜ ʩʢʨʠʥʽʥʛ-ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʩʪʘʮʽʦʥʘʨʫ, ʷʢʠʡ ʦʮʽʥʶʻ  ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʽ ʬʝʥʦʪʠʧʦʚʽ ʪʘ ʚʽʩʮʝʨʘʣʴʥʽ 

ʦʟʥʘʢʠ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʾ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʜʽʘʩʪʘʟʫ ʧʨʷʤʠʭ ʤôʷʟʽʚ ʞʠʚʦʪʘ ʪʘ 

ʩʧʣʘʥʭʥʦʧʪʦʟʫ;  

- ʚʠʟʥʘʯʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʥʘʧʨʘʮʴʦʚʘʥʦ 

ʧʨʦʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ;  

- ʥʘʧʨʘʮʴʦʚʘʥʦ ʤʘʣʦʽʥʚʘʟʠʚʥʠʡ  ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ɼʇʂ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʥʘ 35% ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ (ʟ 

38,21Ñ4,16 ʜʦ 25,4Ñ3,7 ʣʽʞʢʦ-ʜʥʽʚ, ʨÒ0,05). ɿʘʛʘʣʴʥʘ ʣʝʪʘʣʴʥʽʩʪʴ ʫ ʜʦʩʣʽʜʥʽʡ 

ʛʨʫʧʽ ʩʪʘʥʦʚʠʣʘ 9%, ʱʦ ʤʘʡʞʝ ʚʜʚʽʯʽ ʥʠʞʯʝ ʟʘ ʧʦʢʘʟʥʠʢʠ ʣʝʪʘʣʴʥʦʩʪʽ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ (16%); 
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- ʨʦʟʨʦʙʣʝʥʦ ʦʨʠʛʽʥʘʣʴʥʫ ʢʦʤʙʽʥʦʚʘʥʫ ʤʘʣʦʽʥʚʘʟʠʚʥʫ ʤʝʪʦʜʠʢʫ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʜʫʦʜʝʥʘʣʴʥʠʤʠ ʥʦʨʠʮʷʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʥʘ 32% ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ 

ʣʽʢʫʚʘʥʥʷ (ʟ 41,16Ñ5,14 ʜʦ 27,2Ñ4,7 ʣʽʞʢʦ-ʜʥʽʚ, ʨ>0,05). ɿʘʛʘʣʴʥʘ ʣʝʪʘʣʴʥʽʩʪʴ 

ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʟʥʠʟʠʣʘʩʴ ʥʘ 43% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʣʝʪʘʣʴʥʦʩʪʽ 

ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (12% ʽ 21% ʚʽʜʧʦʚʽʜʥʦ);  

- ʥʘʧʨʘʮʴʦʚʘʥʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʪʦʚʩʪʦʢʠʰʢʦʚʦʾ ʥʦʨʠʮʽ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʢʦʣʦʥʦʩʢʦʧʽʯʥʝ ʢʣʽʧʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʥʦʨʠʮʽ ʢʣʽʧʩʦʶ 

ʚʝʣʠʢʦʛʦ ʢʘʣʽʙʨʫ ʪʠʧʫ çover the scopeè, ʟ ʧʦʧʝʨʝʜʥʽʤ ʚʠʩʽʯʝʥʥʷʤ ʟʦʥʠ 

ʬʽʙʨʦʟʥʦ ʟʤʽʥʝʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʱʦ ʩʧʨʠʷʻ ʩʢʦʨʦʯʝʥʥʶ ʪʝʨʤʽʥʽʚ ʣʽʢʫʚʘʥʥʷ (ʟ 

14,32Ñ5,2 ʜʦ 4,2Ñ0,7 ʣʽʞʢʦ-ʜʥʽʚ, ʨ<0,05);   

- ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟʤʦʞʫʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʚ ʧʨʘʢʪʠʢʫ ʨʦʙʦʪʠ ʟʘʛʘʣʴʥʦʭʽʨʫʨʛʽʯʥʠʭ 

ʩʪʘʮʽʦʥʘʨʽʚ, ʧʣʘʩʪʠʯʥʦʾ ʭʽʨʫʨʛʽʾ, ʫʩʪʘʥʦʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ. 

 ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ. ʅʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ.  

ʄʝʪʦʜʠʢʠ ʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ, ʟʦʚʥʽʰʥʽʭ ʜʫʦʜʝʥʘʣʴʥʠʭ 

ʥʦʨʠʮʴ ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʭʽʨʫʨʛʽʾ 

ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤ. ʆ.ʆ. ʐʘʣʽʤʦʚʘè, ʣʽʢʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚ ʏʝʨʥʽʚʝʮʴʢʦʾ ʪʘ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʝʪʽʦʣʦʛʽʾ, ʧʘʪʦʛʝʥʝʟʫ ʪʘ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚʢʣʶʯʝʥʦ ʚ ʧʨʦʛʨʘʤʫ ʣʝʢʮʽʡ, 

ʩʝʤʽʥʘʨʩʴʢʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʥʘ ʢʘʬʝʜʨʽ ʭʽʨʫʨʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ  ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʷ ʻ ʟʘʚʝʨʰʝʥʠʤ ʥʘʫʢʦʚʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʫ ʜʠʩʝʨʪʘʮʽʾ ʥʘʣʝʞʠʪʴ ʨʦʟʨʦʙʢʘ ʽʜʝʾ ʪʘ ʰʣʷʭʽʚ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ. ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʽʚ 

ʣʽʪʝʨʘʪʫʨʥʠʡ ʽ ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʩʬʦʨʤʫʣʶʚʘʚ ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ 
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ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʠʚ ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ. 

ɼʠʩʝʨʪʘʥʪʦʤ ʟʽʙʨʘʥʦ ʢʣʽʥʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʦ ʡʦʛʦ 

ʘʥʘʣʽʟ, ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʝʥʦ ʜʘʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʟʜʽʡʩʥʝʥʝ ʨʝʪʨʦ- ʪʘ ʧʨʦʩʧʝʢʪʠʚʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɸʚʪʦʨ ʙʨʘʚ 

ʫʯʘʩʪʴ ʫ ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʚʩʽʭ ʭʚʦʨʠʭ, ʚʢʣʶʯʝʥʠʭ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ɸʚʪʦʨ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ 

ʧʨʦʚʝʜʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʚʽʜʜʽʣʫ ʟʘʛʘʣʴʥʦʾ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ 

ɯʥʩʪʠʪʫʪʫ ʬʽʟʽʦʣʦʛʽʾ ʽʤ. ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ ʅɸʅ ʋʢʨʘʾʥʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʟʘʚʽʜʫʚʘʯʘ ʚʽʜʜʽʣʫ, ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ɼʦʩʝʥʢʘ ɺʽʢʪʦʨʘ 

ɭʚʛʝʥʦʚʠʯʘ. ɸʚʪʦʨ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ ʧʨʦʚʝʜʝʥʽ 

ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʪʘ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʅʋʆɿ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ, ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ɼʷʜʠʢ 

ʆʣʝʥʠ ʆʣʝʢʩʘʥʜʨʽʚʥʠ.  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʢʣʽʥʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʾʭ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʚʝʜʝʥʽ 

ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ 

ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ: 

- ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʛʨʝʩʘʭ, ʩʠʤʧʦʟʽʫʤʘʭ ʽ 

ʢʦʥʬʝʨʝʥʮʽʷʭ:  

- Innovative technology in medicine: experience of Poland and Ukraine 

(ʃʶʙʣʽʥ, ʇʦʣʴʱʘ, 2017);  

- 27 International Congress of the EAES (ʉʝʚʽʣʴʷ, ɯʩʧʘʥʽʷ, 2019); 

- International scientific conference Medicine and healthcare in modern 

society: topical issues and current aspects (ʃʶʙʣʽʥ, ʇʦʣʴʱʘ, 2021); 

- Scientific progress of medicine and pharmacy of the EU countries  

(ʏʝʥʩʪʦʭʦʚʘ, ʇʦʣʴʱʘ, 2021); 

- International Scientific and Practical Conference çGrundlagen Der 

Modernen Wissenschaftlichen Forschungè (ʎʶʨʽʭ, ʐʚʝʡʮʘʨʽʷ, 2021);  
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- V International Scientific and Practical Conference çGlobal And Regional 

Aspects Of Sustainable Development (ʂʦʧʝʥʛʘʛʝʥ, ɼʘʥʽʷ, 2021); 

- 29th Annual Congress of the EAES (ɹʘʨʩʝʣʦʥʘ, ɯʩʧʘʥʽʷ, 2021); 

- Scientific Collection çInterconfè (ʇʨʘʛʘ, ʏʝʭʽʷ, 2021); 

- II Internationalen Wissenschaftlich-Praktischen Konferenz 

ñMultidisziplinare forschung: perspektiven, probleme und musterè (ɺʽʜʝʥʴ, 

ɸʚʩʪʨʽʷ, 2021);  

- 2nd International Scientific and Practical Conference çScientific Goals and 

Purposes in XXI Centuryè (ʉʽʻʪʣ, ʉʐɸ, 2022). 

- ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʛʨʝʩʘʭ, ʩʠʤʧʦʟʽʫʤʘʭ ʽ ʢʦʥʬʝʨʝʥʮʽʷʭ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ:  

- çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠè  

(ʃʴʚʽʚ, ʋʢʨʘʾʥʘ, 2017);  

- ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʭʽʨʫʨʛʽʾ ʪʘ ʢʦʣʦʧʨʦʢʪʦʣʦʛʽʾè (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ, 2021); 

- çʅʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʫ ʛʘʣʫʟʽ ʤʝʜʠʯʥʠʭ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʥʘʫʢè (ʆʜʝʩʘ 

ʋʢʨʘʾʥʘ, 2020); 

- çʄʝʜʠʯʥʽ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʥʘʫʢʠ: ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʧʨʦʛʥʦʟ 

ʤʘʡʙʫʪʥʴʦʛʦè ( ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ, 2020). 

- ʥʘʮʽʦʥʘʣʴʥʠʭ ʟôʾʟʜʘʭ, ʢʦʥʛʨʝʩʘʭ, ʩʠʤʧʦʟʽʫʤʘʭ:  

- 24 ɿôʾʟʜ ʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2018). 

- V ɿôʾʟʜ ʢʦʣʦʧʨʦʢʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2022). 

- ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʜʝʨʞʘʚʥʦʛʦ ʨʽʚʥʷ:  

- ʉʫʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʪʘ ʣʽʢʫʚʘʣʴʥʘ ʝʥʜʦʩʢʦʧʽʷè (ʂʦʙʣʝʚʦ, ʋʢʨʘʾʥʘ, 

2019). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʽ ʫ 47 

ʧʫʙʣʽʢʘʮʽʷʭ, ʟʦʢʨʝʤʘ 2 ʢʦʣʝʢʪʠʚʥʽ ʤʦʥʦʛʨʘʬʽʾ (ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʢʨʘʾʥʘʭ ɭʉ), 15 

ʩʪʘʪʝʡ ʚ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠè, 3 ʩʪʘʪʪʽ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ Scopus ʘʙʦ Web of 
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Science, 1 ʩʪʘʪʪʷ ï ʫ ʥʘʫʢʦʚʦʤʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥʽ ʢʨʘʾʥʠ ɭʉ; 22 ʨʦʙʦʪʠ ʚ 

ʞʫʨʥʘʣʘʭ, ʟʙʽʨʥʠʢʘʭ ʪʘ ʤʘʪʝʨʽʘʣʘʭ ʟôʾʟʜʽʚ, ʢʦʥʛʨʝʩʽʚ, ʩʠʤʧʦʟʽʫʤʽʚ ʪʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʟ ʥʠʭ 10 ʽʥʦʟʝʤʥʽ. ʆʪʨʠʤʘʥʦ 4 ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʢʣʘʜʘʻ 

405 ʩʪʦʨʽʥʦʢ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ ʘʥʦʪʘʮʽʶ, ʟʤʽʩʪ, ʧʝʨʝʣʽʢ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, 

ʚʩʪʫʧ, ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʢʣʘʜʫ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, 5 ʨʦʟʜʽʣʽʚ ʩʘʤʦʩʪʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʠ, ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʩʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʜʘʪʢʠ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 106 

ʤʘʣʶʥʢʘʤʠ ʪʘ 109 ʪʘʙʣʠʮʷʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʢʣʘʜʘʻ 311 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 65 ï ʢʠʨʠʣʠʮʝʶ, 246 ï ʣʘʪʠʥʠʮʝʶ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʥʘ 36 

ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1. 

ʅɽɼʀʌɽʈɽʅʎɯʁʆɺɸʅɸ ɼʀʉʇʃɸɿɯʗ ʉʇʆʃʋʏʅʆɰ ʊʂɸʅʀʅʀ ʊɸ ɰɰ 

ʈʆʃʔ ɺ ʈʆɿɺʀʊʂʋ ʍɯʈʋʈɻɯʏʅʆɰ ʇɸʊʆʃʆɻɯɰ (ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

1.1 ɼʝʷʢʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ 

1.1.1. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ. 

ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʯʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ. ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ 

ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ,  ʜʦʩʷʛʘʻ ʚʽʜ 2-8,1% ʧʨʠ 

ʪʦʥʢʦʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʘʭ, ʜʦ  3,8-14,6% ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʥʘ ʪʦʚʩʪʽʡ ʢʠʰʮʽ 

[41]. ʈʦʟʚʠʪʦʢ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʣʝʪʘʣʴʥʽʩʪʶ 14-

21,7%, ʧʨʠ ʨʦʟʚʠʪʢʫ ʨʦʟʧʦʚʩʶʜʞʝʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ, ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ ʩʝʧʩʠʩʫ 

ʣʝʪʘʣʴʥʽʩʪʴ ʚʠʨʦʩʪʘʻ ʜʦ 43-82,9% [42].  

ʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʱʦ ʪʘʢʝ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ, 

ʧʨʦʜʦʚʞʫʻ ʦʙʛʦʚʦʨʶʚʘʪʠʩʷ ʚ ʣʽʪʝʨʘʪʫʨʽ. ɹʨʠʪʘʥʩʴʢʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʛʨʫʧʘ ʟ 

ʭʽʨʫʨʛʽʯʥʠʭ ʽʥʬʝʢʮʽʡ (Surgical Infection Study Group) ʚ 1991 ʨʦʮʽ ʚʠʟʥʘʯʠʣʘ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʷʢ çʚʠʪʽʢ ʚʤʽʩʪʫ ʧʨʦʩʚʽʪʫ ʟ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʟôʻʜʥʘʥʥʷ ʤʽʞ 2 ʧʦʨʦʞʥʠʩʪʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʦʨʛʘʥʘʤʠè [43].  

ʇʨʦʪʝ, ʧʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʽʜʢʨʝʩʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʚʠʟʥʘʯʝʥʴ ʤʽʞ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʫ ʷʢʠʭ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 56 

ʨʽʟʥʠʭ ʪʝʨʤʽʥʽʚ [44]. ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʩʪʚʦʨʶʻ 

ʧʨʦʙʣʝʤʠ ʧʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ.  

ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʫ ʩʚʽʪʦʚʽʡ ʪʘ ʚʽʪʯʠʟʥʷʥʽʡ ʭʽʨʫʨʛʽʯʥʽʡ ʩʧʽʣʴʥʦʪʽ ʥʝʤʘʻ 

ʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʘ ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ, ʘʣʛʦʨʠʪʤʫ 

ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ ʨʦʟʚʠʪʢʫ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ.  

ɿʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʩʝʨʝʜ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʻ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʜʽʣʷʥʮʽ ʘʥʘʩʪʦʤʦʟʫ, 

ʧʦʨʫʰʝʥʥʷ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥʠ, ʽʥʬʝʢʮʽʷ, ʧʽʜʚʠʱʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʠʰʢʦʚʦʛʦ 
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ʪʠʩʢʫ, ʟʤʽʥʠ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ, ʛʨʫʙʽ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ 

ʪʦʱʦ [45].  

ʆʢʨʝʤʦʶ ʛʨʫʧʦʶ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʻ ʪʘʢʪʠʯʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʧʦʤʠʣʢʠ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ. ɼʦ ʪʘʢʪʠʯʥʠʭ ʧʦʤʠʣʦʢ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʫʤʦʚʘʭ ʧʦʰʠʨʝʥʦʛʦ ʛʥʽʡʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ, ʢʠʰʢʦʚʦʾ 

ʥʝʧʨʦʭʽʜʥʦʩʪʽ, ʧʦʨʫʰʝʥʥʷʭ ʤʝʟʝʥʪʝʨʽʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʧʨʠ 

ʜʝʢʦʤʧʝʥʩʦʚʘʥʽʡ ʩʫʧʫʪʥʽʡ ʧʘʪʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʥʝʦʙˇʨʫʥʪʦʚʘʥʘ ʚʽʜʤʦʚʘ ʚʽʜ 

ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʘʥʘʩʪʦʤʦʟʫ [46].  

ʊʝʭʥʽʯʥʠʤʠ ʧʦʤʠʣʢʘʤʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʦʨʫʰʝʥʥʷ ʧʨʠ ʤʦʙʽʣʽʟʘʮʽʾ, ʥʘʪʷʛ 

ʚ ʜʽʣʷʥʮʽ ʘʥʘʩʪʦʤʦʟʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʝʮʠʟʽʡʥʦʾ ʘʜʘʧʪʘʮʽʾ ʢʨʘʾʚ ʨʘʥʠ, ʧʦʤʠʣʢʠ 

ʧʨʠ ʚʠʙʦʨʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʨʫʰʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʟʰʠʚʘʶʯʠʭ ʘʧʘʨʘʪʽʚ [47].  

ʄʽʞʥʘʨʦʜʥʘ ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʘ ʘʥʘʩʪʦʤʦʪʠʯʥʘ ʛʨʫʧʘ (Global 

Improvement Exchange Group) ʚ 2010 ʨʦʮʽ ʥʘʜʘʣʘ ʥʦʚʝ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ ʷʢ çʜʝʬʝʢʪ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ, ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫ 

ʤʽʩʮʽ ʭʽʨʫʨʛʽʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ - ʘʥʘʩʪʦʤʦʟʫ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʟʚôʷʟʦʢ ʤʽʞ 

ʚʥʫʪʨʽʰʥʴʦʧʨʦʩʚʽʪʥʠʤ ʽ ʝʢʩʪʨʘʣʶʤʽʥʘʣʴʥʠʤ ʚʽʜʜʽʣʘʤʠè [48]. ɸʚʪʦʨʠ 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʚ ʷʢʽʡ ʦʧʠʩʘʥʦ 3 ʩʪʫʧʝʥʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʘʥʘʩʪʦʤʦʟʫ, ʱʦ ʧʽʜʚʠʱʫʶʪʴʩʷ ʟʘ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʚʽʜ A ʜʦ C. ʋ ʪʦʡ ʯʘʩ ʷʢ 

ʩʪʫʧʽʥʴ A ʤʦʞʥʘ ʥʝ ʣʽʢʫʚʘʪʠ, ʩʪʫʧʽʥʴ B ʚʠʤʘʛʘʻ ʤʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʘ 

ʩʪʫʧʽʥʴ C ʚʠʤʘʛʘʻ ʭʽʨʫʨʛʽʯʥʦʛʦ ʨʝʚʽʟʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ [49], [50]. 

1. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʩʪʫʧʝʥʷ ɸ ʚʽʜʧʦʚʽʜʘʻ ʚʠʟʥʘʯʝʥʥʶ 

çʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʚʠʪʦʢʫè. ʎʝʡ ʩʪʫʧʽʥʴ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ ʥʝ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʢʣʽʥʽʯʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʘʙʦ ʚʽʜʭʠʣʝʥʥʷʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʝʩʪʽʚ. 

ʇʘʮʽʻʥʪ ʧʦʯʫʚʘʻʪʴʩʷ ʜʦʙʨʝ, ʘʢʪʠʚʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʥʝ 

ʧʦʪʨʝʙʫʻ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʤʽʩʪ ʜʨʝʥʘʞʫ ʟʘʟʚʠʯʘʡ ʻ ʩʝʨʦʟʥʦʶ ʨʽʜʠʥʦʶ, 

ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʢʘʣʘʤʫʪʥʠʡ ʘʙʦ ʢʘʣʦʚʠʡ ʚʤʽʩʪ ʜʨʝʥʘʞʫ. 

ʇʦʯʘʪʢʦʚʠʡ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʧʝʨʝʙʽʛ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ 

ʘʥʘʩʪʦʤʦʟʫ ʩʪʫʧʝʥʷ ɸ ʧʨʦʪʽʢʘʻ ʙʝʟ ʫʩʢʣʘʜʥʝʥʴ. ʇʽʜʪʽʢʘʥʥʷ ʟʘʟʚʠʯʘʡ 

ʚʠʷʚʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʢʦʥʪʨʘʩʪʫ ʧʽʜ ʯʘʩ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ 
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ʦʙʩʪʝʞʝʥʥʷ. ʎʷ ʣʝʛʢʘ ʬʦʨʤʘ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ ʥʝ ʚʠʤʘʛʘʻ ʘʢʪʠʚʥʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ [48]. 

2. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʩʪʫʧʝʥʷ B. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ 

ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ ʩʪʫʧʽʥʴ B, ʷʢʱʦ ʢʣʽʥʽʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ ʚʠʤʘʛʘʻ 

ʘʢʪʠʚʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʧʨʦʡʪʠ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʂʣʽʥʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʩʪʫʧʝʥʷ ɺ 

ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʻ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ/ʘʙʦ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ 

ʨʦʟʤʽʱʝʥʥʷ ʪʘʟʦʚʦʛʦ ʜʨʝʥʘʞʫ ʘʙʦ ʪʨʘʥʩʘʥʘʣʴʥʠʡ ʣʘʚʘʞ. ʇʘʮʽʻʥʪʠ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʩʪʫʧʝʥʶ B ʚʽʜʯʫʚʘʶʪʴ ʣʝʛʢʠʡ ʘʙʦ ʧʦʤʽʨʥʠʡ ʜʠʩʪʨʝʩ, ʷʢʠʡ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʦʣʝʤ ʫ ʞʠʚʦʪʽ ʪʘ/ʘʙʦ ʤʘʣʽʡ ʤʠʩʮʽ ʪʘ, ʤʦʞʣʠʚʦ, ʟʜʫʪʪʷʤ 

ʞʠʚʦʪʘ. ɺʩʪʘʥʦʚʣʝʥʽ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʪʘʟʦʚʽ ʜʨʝʥʘʞʽ ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠ 

ʢʘʣʘʤʫʪʥʫ/ʛʥʽʡʥʫ ʨʽʜʠʥʫ, ʭʦʯʘ ʥʘʷʚʥʽʩʪʴ ʮʽʻʾ ʦʟʥʘʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ   

ʚʠʪʦʢʫ ʪʘ ʧʦʣʝʛʰʫʻʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʝʬʫʥʢʮʽʦʥʫʶʯʦʶ ʩʪʦʤʦʶ. ʂʨʽʤ ʪʦʛʦ, 

ʧʘʮʽʻʥʪʠ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʩʪʫʧʝʥʷ B ʤʦʞʫʪʴ ʩʢʘʨʞʠʪʠʩʷ ʥʘ 

ʢʘʣʘʤʫʪʥʽ/ʛʥʽʡʥʽ ʚʠʜʽʣʝʥʥʷ ʟ ʧʨʷʤʦʾ ʢʠʰʢʠ ʘʙʦ ʧʽʭʚʠ. ɰʭ ʣʘʙʦʨʘʪʦʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʷʚʣʷʶʪʴ ʣʝʡʢʦʮʠʪʦʟ ʪʘ/ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʉ-

ʨʝʘʢʪʠʚʥʦʛʦ ʙʽʣʢʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʏʝʨʝʟ ʾʭʥʽʡ ʢʣʽʥʽʯʥʠʡ ʩʪʘʥ ʮʠʤ 

ʧʘʮʽʻʥʪʘʤ ʯʘʩʪʦ ʧʨʦʚʦʜʷʪʴ ʜʦʜʘʪʢʦʚʽ ʚʽʟʫʘʣʽʟʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʶ ʟ ʢʦʥʪʨʘʩʪʥʦʶ ʢʣʽʟʤʦʶ ʘʙʦ ʂʊ ʽʟ ʪʨʘʥʩʨʝʢʪʘʣʴʥʠʤ 

ʚʚʝʜʝʥʥʷʤ ʢʦʥʪʨʘʩʪʫ), ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʚʠʪʽʢ ʝʥʜʦʣʶʤʽʥʘʣʴʥʦ ʚʚʝʜʝʥʦʛʦ 

ʢʦʥʪʨʘʩʪʫ ʚ ʧʦʟʘʢʠʰʢʦʚʠʡ ʧʨʦʩʪʽʨ ʚ ʜʽʣʷʥʮʽ ʘʥʘʩʪʦʤʦʟʫ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʂʊ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʩʢʫʧʯʝʥʥʷ ʨʽʜʠʥʠ ʚ ʤʘʣʦʤʫ ʪʘʟʫ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʠʪʝʨʽʷʤ 

ʘʙʩʮʝʩʫ [48]. 

3. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʩʪʫʧʝʥʷ C. ʇʘʮʽʻʥʪʠ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ 

ʘʥʘʩʪʦʤʦʟʫ ʩʪʫʧʝʥʷ C ʯʘʩʪʦ ʫ ʚʘʞʢʦʤʫ ʩʪʘʥʽ ʡ ʧʦʪʨʝʙʫʶʪʴ ʧʦʚʪʦʨʥʦʾ 

ʨʝʚʽʟʽʡʥʦʾ ʣʘʧʘʨʦʪʦʤʽʾ. ʋ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʪʠʭ, ʚ ʢʦʛʦ 

ʥʝʬʫʥʢʮʽʦʥʫʶʯʘ ʩʪʦʤʘ, ʘʥʘʩʪʦʤʦʟ ʟʥʽʤʘʶʪʴ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʥʠʟʭʽʜʥʦʾ 

ʢʦʣʦʩʪʦʤʠ (ʦʧʝʨʘʮʽʷ ɻʘʨʪʤʘʥʘ). ʇʨʦʪʝ ʜʝʷʢʠʤ ʧʘʮʽʻʥʪʘʤ ʤʦʞʥʘ ʚʠʚʝʩʪʠ 

ʧʨʦʪʝʢʪʠʚʥʫ ʽʣʝʦʩʪʦʤʫ. ʋ ʪʘʢʠʭ ʭʚʦʨʠʭ ʥʘʡʯʘʩʪʽʰʝ ʟôʷʚʣʷʻʪʴʩʷ ʛʥʽʡʥʦ-

ʢʘʣʦʚʠʡ ʚʤʽʩʪ ʫ ʜʨʝʥʘʞʘʭ ʽ ʧʦʤʽʪʥʦ ʧʽʜʚʠʱʝʥʽ ʤʘʨʢʝʨʠ ʟʘʧʘʣʝʥʥʷ 
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(ʣʝʡʢʦʮʠʪʦʟ, ʉ-ʨʝʘʢʪʠʚʥʠʡ ʙʽʣʦʢ). ɿʘʟʚʠʯʘʡ ʫ ʥʠʭ ʟôʷʚʣʷʶʪʴʩʷ ʙʦʣʽ ʚ ʞʠʚʦʪʽ 

ʪʘ ʛʘʨʷʯʢʘ, ʟʛʦʜʦʤ ʟôʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʧʝʨʠʪʦʥʽʪʫ (ʙʦʣʶʯʽʩʪʴ ʧʨʠ ʧʘʣʴʧʘʮʽʾ, 

ʨʠʛʽʜʥʽʩʪʴ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʪʘʭʽʢʘʨʜʽʷ ʪʦʱʦ). ʗʢʱʦ ʦʧʝʨʘʪʠʚʥʝ ʧʦʚʪʦʨʥʝ 

ʚʪʨʫʯʘʥʥʷ ʟ ʢʦʥʪʨʦʣʝʤ ʩʝʧʪʠʯʥʦʛʦ ʜʞʝʨʝʣʘ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʘʙʦ ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ, ʢʣʽʥʽʯʥʠʡ ʩʪʘʥ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʧʦʛʽʨʰʫʻʪʴʩʷ ʽ ʚ ʢʽʥʮʝʚʦʤʫ 

ʧʽʜʩʫʤʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʧʩʠʩʫ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʽʧʦʪʝʨʤʽʾ, ʣʝʡʢʦʧʝʥʽʾ 

ʪʘ ʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɺʽʟʫʘʣʽʟʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢʽ ʷʢ ʂʊ ʽʟ 

ʚʚʝʜʝʥʥʷʤ ʢʦʥʪʨʘʩʪʫ, ʚʠʷʚʣʷʶʪʴ ʟʥʘʯʥʽ ʚʠʪʦʢʠ ʚ ʤʽʩʮʽ ʘʥʘʩʪʦʤʦʟʫ ʽʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʨʽʜʠʥʠ ʚ ʤʘʣʦʤʫ ʪʘʟʫ [48]. 

ʗʢʝ ʙ ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ, ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ 

ʟʘʟʚʠʯʘʡ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʯʝʨʝʟ 5ï8 ʜʥʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʭʦʯʘ ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʤʦʞʣʠʚʘ ʚʽʜʩʪʨʦʯʝʥʽ ʧʨʦʷʚʠ ʫ ʧʦʥʘʜ 30 ʜʥʽʚ [50].  

ʋ ʪʦʡ ʯʘʩ ʷʢ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʫ 24% 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʦʧʝʨʘʮʽʶ ʥʘ ʜʠʩʪʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ʧʨʷʤʦʾ ʢʠʰʢʠ, 

ʧʨʠʡʥʷʪʦ, ʱʦ ʯʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠ ʦʧʝʨʘʮʽʷʭ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ 

ʨʽʚʥʽ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʩʪʘʥʦʚʠʪʴ  ʙʣʠʟʴʢʦ 6ï7% [51,52]. ʈʦʟʚʠʪʦʢ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʥʝ ʪʽʣʴʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʩʪʫ ʣʝʪʘʣʴʥʦʩʪʽ [53], 

ʘʣʝ ʡ ʫ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ ʮʝ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʱʦʶ ʯʘʩʪʦʪʦʶ 

ʤʽʩʮʝʚʠʭ ʨʝʮʠʜʠʚʽʚ ʽ ʟʥʠʞʝʥʥʷʤ ʪʨʠʚʘʣʦʛʦ ʚʠʞʠʚʘʥʥʷ, ʘʣʝ ʥʝ ʟ ʚʽʜʜʘʣʝʥʠʤ 

ʨʝʮʠʜʠʚʦʤ [54, 53].  

ʈʘʥʜʦʤʽʟʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʯʘʩʪʶ 1984 ʧʘʮʽʻʥʪʽʚ ʟ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ 

ʨʘʢʦʤ ʧʦʢʘʟʘʣʦ, ʱʦ 5-ʨʽʯʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʠ ʨʘʢʫ ʩʪʘʥʦʚʠʣʘ 57,4% ʫ ʪʠʭ, ʫ 

ʢʦʛʦ ʨʦʟʚʠʥʫʣʘʩʴ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ, ʧʦʨʽʚʥʷʥʦ ʟ 72%, ʷʢʽ ʦʜʫʞʘʣʠ 

ʙʝʟ ʫʩʢʣʘʜʥʝʥʴ. ʏʘʩʪʦʪʘ 5-ʨʽʯʥʠʭ ʣʦʢʘʣʴʥʠʭ ʨʝʮʠʜʠʚʽʚ ʪʘʢʦʞ ʟʨʦʩʣʘ ʟ 1,9% 

ʜʦ 4,7% ʫ ʪʠʭ, ʫ ʢʦʛʦ ʨʦʟʚʠʥʫʣʘʩʴ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ[55]. ɹʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʽʣʴʢʘ ʧʦʷʩʥʝʥʴ ʮʴʦʛʦ ʥʠʞʯʦʛʦ ʯʘʩʫ ʚʠʞʠʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʦʾ 

ʯʘʩʪʦʪʠ ʤʽʩʮʝʚʠʭ ʨʝʮʠʜʠʚʽʚ. ʆʩʢʽʣʴʢʠ ʞʠʪʪʻʟʜʘʪʥʽ ʨʘʢʦʚʽ ʢʣʽʪʠʥʠ ʙʫʣʠ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʚ ʧʨʦʩʚʽʪʽ ʢʠʰʝʯʥʠʢʘ ʪʘ ʥʘ ʣʽʥʽʷʭ ʩʢʦʙ/ ʰʚʽʚ, ʤʦʞʣʠʚʦ, ʱʦ 

ʧʽʩʣʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ ʮʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠʩʴ ʜʦ 

ʝʢʩʪʨʘʣʶʤʽʥʘʣʴʥʠʭ ʧʨʦʩʪʦʨʽʚ ʪʘ ʪʢʘʥʠʥ. ɯʤʧʣʘʥʪʘʮʽʷ ʮʠʭ ʢʣʽʪʠʥ ʫ ʩʝʨʦʟʥʫ 
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ʦʙʦʣʦʥʢʫ ʢʠʰʝʯʥʠʢʘ, ʦʯʝʨʝʚʠʥʠ ʘʙʦ ʤʘʣʦʛʦ ʪʘʟʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ 

ʤʽʩʮʝʚʦʛʦ ʨʝʮʠʜʠʚʫ [56,57]. 

ɹʫʣʦ ʧʨʠʧʫʱʝʥʦ, ʱʦ ʟʘʧʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ, ʧʦʚôʷʟʘʥʘ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ 

ʘʥʘʩʪʦʤʦʟʫ, ʩʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʧʫʭʣʠʥʠ ʪʘ ʝʚʦʣʶʮʽʶ ʜʦ ʚʽʜʜʘʣʝʥʠʭ 

ʤʝʪʘʩʪʘʟʽʚ [58,59], ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʨʽʚʥʷʤʠ ʟʘʧʘʣʴʥʠʭ ʤʘʨʢʝʨʽʚ, ʪʘʢʠʭ ʷʢ ʉ-

ʨʝʘʢʪʠʚʥʠʡ ʙʽʣʦʢ , ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʱʦʶ ʯʘʩʪʦʪʦʶ ʨʝʮʠʜʠʚʽʚ ʪʘ ʧʦʨʫʰʝʥʥʷʤ 

ʙʝʟʨʝʮʠʜʠʚʥʦʛʦ ʚʠʞʠʚʘʥʥʷ [60]. ɺʚʘʞʘʻʪʴʩʷ ʪʘʢʦʞ, ʱʦ ʽʥʪʨʘʘʙʜʦʤʽʥʘʣʴʥʽ 

ʙʘʢʪʝʨʽʘʣʴʥʽ ʽʥʬʝʢʮʽʾ ʩʪʠʤʫʣʶʶʪʴ ʥʝʦʘʥʛʽʦʛʝʥʝʟ, ʱʦ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʨʠʟʠʢ 

ʨʝʮʠʜʠʚʫ ʟʘʭʚʦʨʶʚʘʥʥʷ [61]. ʈʝʚʽʟʽʡʥʝ ʭʽʨʫʨʛʽʯʥʝ ʚʪʨʫʯʘʥʥʷ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʫ 

85ï95% ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʘʥʘʩʪʦʤʦʟʫ, ʧʨʠ ʮʴʦʤʫ 50% ʚʠʧʘʜʢʽʚ 

ʩʠʤʧʪʦʤʘʪʠʯʥʦʾ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʚʠʤʘʛʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦʾ ʩʪʦʤʠ 

[62].  

ʋʩʢʣʘʜʥʝʥʥʷ, ʪʘʢʽ ʷʢ ʧʦʣʽʦʨʛʘʥʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʧʥʝʚʤʦʥʽʷ, ʧʨʦʙʣʝʤʠ ʟ 

ʥʠʨʢʘʤʠ ʪʘ ʩʝʨʮʝʤ, ʣʦʢʘʣʽʟʦʚʘʥʠʡ/ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʩʝʧʩʠʩ, ʨʘʥʦʚʽ ʽʥʬʝʢʮʽʾ ʪʘ 

ʨʦʟʨʠʚ ʜʽʣʷʥʦʢ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʪʘʢʦʞ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʷʢ ʚʪʦʨʠʥʥʽ 

ʧʨʦʷʚʠ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ [63]. ɯʥʪʝʥʩʠʚʥʘ ʪʝʨʘʧʽʷ ʪʘ ʨʝʚʽʟʽʡʥʘ 

ʭʽʨʫʨʛʽʷ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʮʠʭ ʩʪʘʥʽʚ, ʟʙʽʣʴʰʫʶʪʴ ʧʝʨʽʦʜʠ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ [64] ʽ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʣʽʢʫʚʘʥʥʷ [64,65].  

ʗʢʱʦ ʫ ʧʘʮʽʻʥʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ, ʪʦ ʨʘʥʥʷ 

ʜʽʘʛʥʦʩʪʠʢʘ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʩʤʝʨʪʥʦʩʪʽ ʪʘ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ [66,67]. ʆʜʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 

2,5-ʜʝʥʥʘ ʟʘʪʨʠʤʢʘ ʚ ʽʥʽʮʽʶʚʘʥʥʽ ʩʧʝʮʠʬʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʘʥʘʩʪʦʤʦʟʫ ʧʽʜʚʠʱʠʣʘ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʟ 24 ʜʦ 39% [53], ʪʦʜʽ ʷʢ ʧʦʜʘʣʴʰʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʥʘ 7,6% ʧʦʚôʷʟʘʥʝ ʟ 

ʢʦʞʥʦʶ ʛʦʜʠʥʦʶ ʟʘʪʨʠʤʢʠ ʚʚʝʜʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʩʝʧʪʠʯʥʦʛʦ 

ʰʦʢʫ [68]. 

ɺʠʢʦʥʘʥʥʷ ʝʢʩʪʨʝʥʠʭ ʨʝʟʝʢʮʽʡʥʠʭ ʫʪʨʫʯʘʥʴ ʧʘʮʽʻʥʪʘʤ ʟ ʫʩʢʣʘʜʥʝʥʠʤ 

ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ ʨʘʢʦʤ ʫ ʟʘʛʘʣʴʥʦʭʽʨʫʨʛʽʯʥʠʭ ʩʪʘʮʽʦʥʘʨʘʭ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʚʘʞʢʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ 
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ʟʘ Clavien-Dindo ʷʢ IIIB ʩʪʘʜʽʷ (17,1 %) (ʟ ʥʠʭ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ð 

14,2 %), IVA ï IVB ʩʪʘʜʽʷ ð 8,3 %, ʣʝʪʘʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 24,4 % [69]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʘʚʪʦʨʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ  ʥʠʟʴʢʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʭʣʠʥʠ, ʨʦʟʤʽʨ ʧʫʭʣʠʥʠ, ʪʨʠʚʘʣʽʩʪʴ ʦʧʝʨʘʮʽʾ, ʨʽʚʝʥʴ 

ʛʝʤʦʛʣʦʙʽʥʫ ʧʝʨʝʜ ʦʧʝʨʘʮʽʻʶ, ʦʙôʻʤ ʢʨʦʚʦʚʪʨʘʪʠ, ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ, ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ, ʩʪʝʥʦʟʫʶʯʠʡ ʭʘʨʘʢʪʝʨ ʧʫʭʣʠʥʠ, ʩʪʫʧʽʥʴ ʘʥʝʩʪʝʟʽʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʟʘ 

ASA >2, ʚʽʜʢʨʠʪʘ ʦʧʝʨʘʮʽʷ, ʢʨʦʚʦʪʝʯʘ ʟ ʘʥʘʩʪʦʤʦʟʫ ʘʩʦʮʽʶʚʘʣʠʩʷ ʟ ʨʠʟʠʢʦʤ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʝʟʘʣʝʞʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʩʪʘʣʠ ʥʠʟʴʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʭʣʠʥʠ, ʨʦʟʤʽʨ 

ʧʫʭʣʠʥʠ, ʪʨʠʚʘʣʽʩʪʴ ʦʧʝʨʘʮʽʾ, ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʨʝʚʝʥʪʠʚʥʦʾ ʩʪʦʤʠ, ʚʽʜʢʨʠʪʘ ʦʧʝʨʘʮʽʷ, ʢʨʦʚʦʪʝʯʘ ʟ ʘʥʘʩʪʦʤʦʟʫ [70]. 

ʌʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʫ ʣʝʪʘʣʴʥʽʩʪʴ - ʻ ʩʪʘʪʴ, ʚʽʢ, 

ʭʘʨʘʢʪʝʨ ʫʨʛʝʥʪʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ, ʢʦʤʦʨʙʽʜʥʽʩʪʴ, ʣʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ 

(ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ - ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ; ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ʢʨʦʚʽ - ʧʦʢʘʟʥʠʢ ʢʨʝʘʪʠʥʽʥʫ, ʨʽʚʝʥʴ D-ʜʠʤʝʨʫ), ʣʦʢʘʣʽʟʘʮʽʷ ʧʫʭʣʠʥʠ, ʪʠʧ  

ʚʠʢʦʥʘʥʦʛʦ  ʝʢʩʪʨʝʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʪʫʤʦʨʘʩʦʮʽʡʦʚʘʥʽ ʬʘʢʪʦʨʠ: 

ʩʪʫʧʽʥʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʠ, ʧʘʪʦʣʦʛʽʯʥʽ ʩʪʘʜʽʾ T ʪʘ N, ʨʦʟʤʽʨ 

ʧʫʭʣʠʥʠ ʧʦ ʜʦʚʞʠʥʽ ʢʠʰʢʠ (ʜʦ 4 ʩʤ, 4ï7 ʩʤ, ʧʦʥʘʜ 7 ʩʤ), ʭʘʨʘʢʪʝʨ 

ʚʠʢʦʥʘʥʦʛʦ ʨʝʟʝʢʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (R0/R1). ɽʢʩʪʨʝʥʘ ʦʧʝʨʘʮʽʷ ʩʘʤʘ ʧʦ ʩʦʙʽ 

ʥʝ ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʨʽʚʝʥʴ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ 

ʣʝʪʘʣʴʥʦʩʪʽ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʣʠ ʧʝʨʬʦʨʘʮʽʷ ʧʫʭʣʠʥʠ, ʥʘʷʚʥʽʩʪʴ 

ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʽʥʰʠʭ ʩʠʩʪʝʤ, ʚʠʢʦʥʘʥʥʷ ʨʝʟʝʢʮʽʡʥʠʭ ʫʪʨʫʯʘʥʴ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʝʨʚʠʥʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʫ ʪʘ ʜʚʦʝʪʘʧʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʫʪʨʫʯʘʥʴ ʟ ʚʠʜʘʣʝʥʥʷʤ ʧʫʭʣʠʥʠ ʥʘ 1-

ʤʫ ʝʪʘʧʽ, ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ D-ʜʠʤʝʨʘ ʫ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ [71]. 

ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ  ʤʝʪʦʜʽʚ ʻ ʦʮʽʥʢʘ ʧʝʨʬʫʟʽʾ 

ʘʥʘʩʪʦʤʦʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ indocyanin green (ʽʥʜʦʮʽʘʥʽʥ ʟʝʣʝʥʠʡ). ɸʣʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʫʩʢʣʘʜʥʷʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʯʽʪʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʨʫʰʝʥʴ ʚ ʘʥʘʩʪʦʤʦʟʽ ʪʘ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʝʶ ʪʘʢʪʠʯʥʠʭ ʨʽʰʝʥʴ [72]. 
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ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʭʽʨʫʨʛʽʯʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʘ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʘʥʛʽʦʛʨʘʬʽʷ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ  ʰʣʷʭʦʤ  

ʫʚʝʜʝʥʥʷ ʚ ʧʝʨʠʬʝʨʠʯʥʝ ʩʫʜʠʥʥʝ ʨʫʩʣʦ ʽʥʜʦʮʽʘʥʽʥʫ ʟʝʣʝʥʦʛʦ, ʷʢʠʡ ʤʘʻ 

ʘʫʪʦʬʣʫʦʨʝʩʮʝʥʮʽʶ ʚ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʟʫʘʣʴʥʦ ʦʮʽʥʠʪʠ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʩʪʽʥʢʠ  ʢʠʰʢʠ ʥʘ ʝʪʘʧʽ ʨʝʟʝʢʮʽʾ ʪʘ 

ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʪʘ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʜʦ 4 % 

[73]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ  ʢʣʽʥʽʯʥʦʛʦ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʢʘʥʠʥ ʫ ʟʦʥʽ ʘʥʘʩʪʦʤʦʟʫ. ʎʝʡ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʦʢʘʟʥʠʢ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʽʥʪʨʘʤʫʨʘʣʴʥʦʛʦ ʪʠʩʢʫ ʙʨʠʞʦʚʦʛʦ ʪʘ 

ʧʨʦʪʠʙʨʠʞʦʚʦʛʦ ʢʨʘʾʚ ʢʠʰʢʠ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʥʘ ʧʣʝʯʽ. 

ɸʚʪʦʨʘʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʠʞʯʝ 1 ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʝʡ ʘʥʘʩʪʦʤʦʟʫ [74]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʪʘ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʙʫʣʠ ʚʠʟʥʘʥʽ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʯʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ [75,76], ʷʢʠʤʠ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ, ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 4 ʝʪʘʧʠ: 

 1 ʩʪʘʜʽʷ. ɻʝʤʦʩʪʘʟ. ʎʝʡ ʝʪʘʧ, ʱʦ ʚʠʥʠʢʘʻ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ ʢʠʰʢʠ, 

ʚʢʣʶʯʘʻ ʘʢʪʠʚʘʮʽʶ ʢʘʩʢʘʜʫ ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʢʦʘʛʫʣʷʮʽʾ. 

 2 ʩʪʘʜʽʷ. ɿʘʧʘʣʝʥʥʷ. ɺʠʥʠʢʘʻ ʧʨʦʪʷʛʦʤ 10 ʜʥʽʚ ʧʽʩʣʷ ʪʨʘʚʤʠ ʢʠʰʢʠ, ʮʷ ʩʪʘʜʽʷ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ, ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ ʫ ʤʽʩʮʽ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

 ʉʪʘʜʽʷ 3. ʇʨʦʣʽʬʝʨʘʮʽʷ. ɺʠʥʠʢʘʻ ʟ 5 ʧʦ 21 ʜʦʙʫ ʧʽʩʣʷ ʪʨʘʚʤʠ ʢʠʰʢʠ, ʮʷ 

ʩʪʘʜʽʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʪʦʨʥʫ ʝʧʽʪʝʣʽʟʘʮʽʶ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣʽʪʠʥ. 

 ɽʪʘʧ 4. ʈʝʤʦʜʝʣʶʚʘʥʥʷ. ʆʩʪʘʪʦʯʥʠʡ ʝʪʘʧ ʥʘʩʪʘʻ ʟ 21 ʜʥʷ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ 

ʪʢʘʥʠʥ ʽ ʪʨʠʚʘʻ ʜʦ 1 ʨʦʢʫ. ɺʽʜʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʢʠʰʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʚʦʣʦʢʦʥ ʢʦʣʘʛʝʥʫ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʪʢʘʥʠʥ [75,76, 77]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʦʙʨʝ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʠʭ ʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʭ ʩʪʘʜʽʡ 

ʨʝʧʘʨʘʮʽʾ ʘʥʘʩʪʦʤʦʟʫ ʙʝʟ ʫʩʢʣʘʜʥʝʥʴ, ʧʨʦ ʧʘʪʦʬʽʟʽʦʣʦʛʽʶ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʘʥʘʩʪʦʤʦʟʫ ʚʽʜʦʤʦ ʚʽʜʥʦʩʥʦ ʤʘʣʦ. ʅʠʟʢʘ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʣʠ ʜʝʷʢʽ ʬʘʢʪʦʨʠ 
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ʨʠʟʠʢʫ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʭʽʨʫʨʛʽʯʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʽ ʧʘʮʽʻʥʪʦʤ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ.  

ʌʘʢʪʦʨʠ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʘʮʽʻʥʪʦʤ: ʚʽʢ, ʤʘʣʴʥʫʪʨʠʮʽʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʦʨʤʦʥʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʜʽʘʙʝʪ, ʛʽʧʝʨʪʝʥʟʽʷ, ʧʘʣʽʥʥʷ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ 

ʧʘʪʦʣʦʛʽʷ, ʩʪʘʪʴ, ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ, ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ, ʥʘʷʚʥʽʩʪʴ 

ʜʠʚʝʨʪʠʢʫʣʽʪʫ, ʣʝʡʢʦʮʠʪʦʟ [51].  

ʌʘʢʪʦʨʠ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʭʽʨʫʨʛʽʯʥʠʤ ʚʪʨʫʯʘʥʥʷʤ: ʥʝʜʦʩʪʘʪʥʻ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ, ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʽ ʦʧʝʨʘʮʽʾ, ʥʝʟʘʜʦʚʽʣʴʥʘ 

ʧʽʜʛʦʪʦʚʢʘ ʢʠʰʢʽʚʥʠʢʘ, ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʘ ʛʝʤʦʪʨʘʥʩʬʫʟʽʷ, ʽʰʝʤʽʷ ʘʥʘʩʪʦʤʦʟʫ 

ʯʠ ʥʘʪʷʛ ʪʢʘʥʠʥ, ʝʢʩʨʝʥʥʘ ʨʝʟʝʢʮʽʷ, ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʠʡ ʩʝʧʩʠʩ, ʧʝʨʠʪʦʥʽʪ, 

ʪʨʠʚʘʣʽʩʪʴ ʦʧʝʨʘʮʽʾ ʙʽʣʴʰʝ 3 ʛʦʜʠʥ, ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ, 

ʣʦʢʘʣʽʟʘʮʽʷ ʘʥʘʩʪʦʤʦʟʫ, ʦʙʩʪʨʫʢʮʽʷ ʢʠʰʢʠ [52]. 

ʅʦʚʠʤ ʘʩʧʝʢʪʦʤ ʚʠʚʯʝʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʘʟ (MMP). ʄʄʈ - ʮʝ ʛʨʫʧʘ ʮʠʥʢ-

ʟʘʣʝʞʥʠʭ ʝʥʜʦʧʝʧʪʠʜʘʟ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʤʦʜʝʣʶʚʘʥʥʽ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ 

ʤʘʪʨʠʢʩʫ. ʉʝʢʨʝʪʫʶʪʴʩʷ ʷʢ ʥʝʘʢʪʠʚʥʠʡ ʧʨʦʬʝʨʤʝʥʪ, ʚʦʥʠ ʩʪʘʶʪʴ ʘʢʪʠʚʥʠʤʠ 

ʧʽʩʣʷ ʧʨʦʪʝʦʣʽʪʠʯʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ [78]. ʌʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʽ ʨʝʛʝʥʝʨʘʮʽʻʶ ʪʢʘʥʠʥ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʣʘʥʩʫ ʤʽʞ 

ʧʨʦʪʝʦʣʽʟʦʤ ʤʘʪʨʠʢʩʥʠʤʠ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘʤʠ ʽ ʡʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷʤ 

ʪʢʘʥʠʥʥʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ [79].  

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ MMP ʚʽʜʽʛʨʘʶʪʴ ʧʝʚʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ ʯʝʨʝʟ ʧʦʩʠʣʝʥʠʡ ʢʦʣʘʛʝʥʦʣʽʟ ʯʠ ʽʥʛʽʙʫʚʘʥʥʷ 

ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ. ʍʦʯʘ ʛʝʥʠ ʢʦʣʘʛʝʥʫ ʪʠʧʫ I ʽ III ʟʘʟʚʠʯʘʡ ʥʘʜʤʽʨʥʦ 

ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʤʽʩʮʷʭ ʘʥʘʩʪʦʤʦʟʫ, ʫ ʤʦʜʝʣʽ ʱʫʨʽʚ ʤʘʢʩʠʤʘʣʴʥʘ ʝʢʩʧʨʝʩʽʷ 

ʛʝʥʽʚ ʥʝ ʜʦʩʷʛʘʣʘʩʷ ʜʦ 7 ʜʥʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ [80]. ʇʦʜʘʣʴʰʽ ʤʦʜʝʣʽ ʥʘ 

ʪʚʘʨʠʥʘʭ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʨʝʧʘʨʘʮʽʷ ʧʝʨʠʘʥʘʩʪʦʤʦʟʫ ʪʦʚʩʪʦʾ ʢʠʰʢʠ (ʷʢ 

ʧʦʢʘʟʘʥʦ ʚʠʱʠʤ ʪʠʩʢʦʤ ʨʦʟʨʠʚʫ, ʧʦʢʨʘʱʝʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʰʘʨʘʤʠ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʣʘʛʝʥʫ) ʙʫʣʦ ʧʦʢʨʘʱʝʥʦ ʟʘʚʜʷʢʠ ʽʥʛʽʙʫʚʘʥʥʶ 

MMP [81,82].  
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ʂʨʽʤ ʪʦʛʦ, ʪʢʘʥʠʥʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʣʶʜʠʥʠ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʛʘʥʠʤ 

ʟʘʛʦʻʥʥʷʤ ʘʥʘʩʪʦʤʦʟʫ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʚʠʱʫ ʝʢʩʧʨʝʩʽʶ MMP-1 ʪʘ MMP-2 ʫ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʪʘ ʚʠʱʫ ʝʢʩʧʨʝʩʽʶ MMP-2 ʪʘ MMP-9 ʫ ʧʽʜʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ. ɿʨʘʟʢʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʟ ʜʽʣʷʥʦʢ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʘʯʥʦ ʥʠʞʯʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʣʘʛʝʥʫ ʪʠʧʫ I/III 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʫʩʢʣʘʜʥʝʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʘʥʘʩʪʦʤʦʟʫ [83]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 58 

ʧʘʮ̔̒ ʥʪʽʚ ʽʟ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ ʘʥʘʩʪʦʤʦʟʦʤ ʧʝʨʠʪʦʥʝʘʣʴʥʽ ʨʽʚʥʽ ʄʄʈ-1, 2, 3, 8 

ʽ 9 ʽ ʊɯʄʇ-1 ʽ 2 ʦʮʽʥʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 8 ʜʥʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. ʈʽʟʥʽ ʨʽʚʥʽ ʄʄʈ ʽ 

ʊɯʄʈ ʦʮʽʥʶʚʘʣʠ ʢʦʞʥʦʛʦ ʜʥʷ ʨʘʟʦʤ ʽʟ ʟʘʛʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ MMP.ʇʦʢʘʟʘʥʦ, 

ʱʦ ʾʭ ʨʽʚʥʽ ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʦʧʝʨʘʮʽʾ, ʢʽʣʴʢʦʩʪʽ 

ʢʨʦʚʦʪʝʯʽ ʪʘ ʚʽʜ ʚʠʥʠʢʥʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʃʠʰʝ ʨʽʚʥʽ MMP-

2 ʽ MMP-9 ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʚʘʣʠ ʟ ʨʦʟʚʠʪʢʦʤ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, 

ʪʦʜʽ ʷʢ ʨʽʚʥʽ TIMP-1 ʽ TIMP-2 ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ. 

ɸʚʪʦʨʠ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʧʝʨʠʪʦʥʝʘʣʴʥʠʡ MMP ʽ ʊɯʄʈ ʤʦʞʫʪʴ ʜʽʷʪʠ ʷʢ 

ʙʽʦʤʘʨʢʝʨʠ ʟʘʛʦʻʥʥʷ ʢʠʰʢʦʚʦʾ ʨʘʥʠ ʪʘ ʨʝʟʫʣʴʪʘʪʫ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʢʦʛʦʨʪʘ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʘ ʥʝʦʜʥʦʨʽʜʥʦʶ ʪʘ 

ʦʩʢʽʣʴʢʠ ʪʠʧʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʝ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ, ʥʝʦʙʭʽʜʥʽ 

ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ [84].  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫ ʧʽʣʦʪʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 29 ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʠʟʴʢʦʶ ʧʝʨʝʜʥʴʦʶ ʨʝʟʝʢʮʽʻʶ ʢʦʞʥʽ 4 ʛʦʜʠʥʠ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʦʮʽʥʶʚʘʣʠ ʨʽʚʥʽ 

MMP-1, 2, 3, 7, 8, 9 ʽ 13 ʚ ʧʝʨʠʪʦʥʝʘʣʴʥʽʡ ʨʽʜʠʥʽ. ʃʠʰʝ MMP-8 ʽ 9 ʙʫʣʠ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʽ ʫ 10 ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʨʦʟʚʠʥʫʣʘʩʴ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ 

ʘʥʘʩʪʦʤʦʟʫ, ʧʦʨʽʚʥʷʥʦ ʟ 19 ʧʘʮʽʻʥʪʘʤʠ, ʫ ʷʢʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʦʡʰʣʦ ʙʝʟ ʫʩʢʣʘʜʥʝʥʴ [85].  

ʋ ʥʝʱʦʜʘʚʥʴʦʤʫ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʦʛʣʷʜʽ, ʷʢʠʡ ʚʢʣʶʯʘʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʪʚʘʨʠʥʘʭ ʽ ʣʶʜʷʭ, ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʨʦʣʴ ʨʽʚʥʷ ʄʄʈ ʫ ʪʢʘʥʠʥʘʭ, ʢʨʦʚʽ ʪʘ 

ʦʯʝʨʝʚʠʥʽ ʫ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʤʽʞʢʰʢʦʚʦʛʦ ʘʥʩʪʦʤʦʟʫ. ʈʝʟʫʣʴʪʘʪʠ 12 

ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ MMP-9 ʙʫʣʠ ʥʘʡʙʽʣʴʰ 

ʧʦʩʪʽʡʥʠʤʠ ʟʥʘʭʽʜʢʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʨʦʟʚʠʥʫʣʘʩʴ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ 

ʘʥʘʩʪʦʤʦʟʫ [86]. ɸʚʪʦʨʠ ʩʪʚʝʨʜʞʫʚʘʣʠ, ʱʦ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʥʽ 
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ʄʄʈ ʪʘ ʊɯʄʈ ʫ ʪʢʘʥʠʥʘʭ ʘʙʦ ʧʝʨʠʪʦʥʝʘʣʴʥʽʡ ʨʽʜʠʥʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʙʽʦʤʘʨʢʝʨʘʤʠ ʜʣʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ, ʭʦʯʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ, ʙʫʣʠ ʥʝʚʝʣʠʢʠʤʠ. ʂʨʽʤ ʪʦʛʦ, 

ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʄʄʈ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

1.1.2. ɿʦʚʥʽʰʥʽ ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ 

ʅʦʨʠʮʷ - ʮʝ ʘʥʦʤʘʣʴʥʝ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʜʚʦʤʘ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ. ʎʝ ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʙʝʟ ʚʠʥʷʪʢʽʚ. ʎʝ ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ ʜʣʷ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʦʨʠʮʴ ʚʽʜ ʩʠʥʫʩʽʚ [87] ʪʘ ʽʥʰʠʭ ʬʦʨʤ ʧʨʦʩʚʽʪʥʠʭ ʰʣʷʭʽʚ. 

ʉʫʜʷʯʠ ʟ ʚʠʟʥʘʯʝʥʥʷ, ʬʽʩʪʫʣʘ ʟ'ʻʜʥʫʻ ʜʚʽ ʨʽʟʥʽ ʧʦʚʝʨʭʥʽ ʘʙʦ ʧʨʦʩʚʽʪʠ. 

ɺʦʥʦ ʯʘʩʪʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʫʰʢʦʜʞʝʥʦʾ ʩʪʦʨʦʥʠ ʽ ʧʨʦʩʫʚʘʻʪʴʩʷ ʜʦ ʩʫʩʽʜʥʴʦʛʦ 

ʧʨʦʩʚʽʪʫ ʘʙʦ ʧʦʚʝʨʭʥʽ. ʂʠʰʢʦʚʘ ʬʽʩʪʫʣʘ - ʮʝ ʥʦʨʠʮʷ, ʷʢʘ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ 

ʢʠʰʢʠ. ɺʦʥʘ ʤʦʞʝ ʟôʻʜʥʫʚʘʪʠʩʷ ʟ ʨʽʟʥʠʤʠ ʩʫʩʽʜʥʽʤʠ ʦʨʛʘʥʘʤʠ ʘʙʦ 

ʧʦʚʝʨʭʥʷʤʠ. ʇʦʰʠʨʝʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʢʠʰʢʦʚʦ-ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʻ: 

ʢʠʰʢʦʚʦ-ʰʢʽʨʥʘ ʥʦʨʠʮʷ, ʢʠʰʢʦʚʦ-ʢʠʰʢʦʚʘ ʥʦʨʠʮʷ, ʢʠʰʢʦʚʦ-ʤʽʭʫʨʦʚʘ 

ʥʦʨʠʮʷ, [88], [89] ʢʠʰʢʦʚʦ-ʦʙʦʜʦʚʘ ʥʦʨʠʮʷ, ʢʠʰʢʦʚʦ-ʘʪʤʦʩʬʝʨʥʘ ʥʦʨʠʮʷ [90] 

ʽ ʧʨʷʤʦʢʠʰʢʦʚʦ-ʚʘʛʽʥʘʣʴʥʘ ʥʦʨʠʮʷ [91], [92], [93]. ʌʽʩʪʫʣʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʚʝʨʭʦʥʴ ʘʙʦ ʦʨʛʘʥʽʚ, ʷʢʽ ʚʦʥʠ ʟôʻʜʥʫʶʪʴ, ʷʢ ʢʠʰʢʦʚʦ-

ʤʽʭʫʨʦʚʘ ʥʦʨʠʮʷ ʘʙʦ ʢʠʰʢʦʚʦ-ʰʢʽʨʥʘ ʥʦʨʠʮʷ [94] ʅʘʟʚʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʧʝʨʚʠʥʥʦʛʦ ʦʨʛʘʥʫ ʧʦʭʦʜʞʝʥʥʷ ʬʽʩʪʫʣʠ, ʘ ʧʦʪʽʤ ʧʦʚʝʨʭʥʽ ʘʙʦ ʦʨʛʘʥʫ, ʜʦ 

ʷʢʦʛʦ ʚʽʥ ʟôʻʜʥʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʷʤʦʢʠʰʢʦʚʦ-ʚʘʛʽʥʘʣʴʥʠʡ ʩʚʠʱ 

ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʧʨʷʤʦʾ ʢʠʰʢʠ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚ ʧʽʭʚʫ. ʊʘʢ ʩʘʤʦ ʢʠʰʢʦʚʦ-

ʰʢʽʨʥʘ ʥʦʨʠʮʷ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʪʦʥʢʦʾ ʢʠʰʢʠ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʘʙʦ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʥʘ ʰʢʽʨʽ. 

ʂʠʰʢʦʚʽ ʥʦʨʠʮʽ ʻ ʩʢʣʘʜʥʠʤ ʭʽʨʫʨʛʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ʆʮʽʥʢʘ, 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʬʽʩʪʫʣʠ ʪʘ ʦʩʥʦʚʥʦʾ ʝʪʽʦʣʦʛʽʾ. 
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ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʩʢʣʘʜʘʻ 1-2% ʚʽʜ ʫʩʽʭ 

ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʘʣʝ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʷʢ ʟ ʭʽʨʫʨʛʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ, ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʣʽʢʫʚʘʥʥʷ ʩʘʤʦʛʦ ʭʚʦʨʦʛʦ [95]. 

ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ ʩʢʣʘʜʘʶʪʴ 75ï85% ʫʩʽʭ ʢʠʰʢʦʚʠʭ 

ʥʦʨʠʮʴ. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʝ ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʥʦʨʠʮʽ ʥʘʡʯʘʩʪʽʰʝ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʩʣʷ ʦʥʢʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʦʧʝʨʘʮʽʡ ʟ ʧʨʠʚʦʜʫ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʦʢ ʪʘ ʛʦʩʪʨʦʾ ʢʠʰʢʦʚʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ [96]. 

ɭʜʠʥʦʾ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʥʝʤʘʻ. ʇʨʘʢʪʠʯʥʽ ʭʽʨʫʨʛʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʣʘʩʠʯʥʠʤʠ ʢʣʘʩʠʬʽʢʘʮʽʷʤʠ ɺ.ɸ. 

ʆʧʧʝʣʷ (1927), ʇ.ɼ. ʂʦʣʯʝʥʦʛʦʚʘ (1957), ʊ.ʇ. ʄʘʢʘʨʝʥʢʘ, ɸ.ɺ. ɹʦʛʜʘʥʦʚʘ 

(1986). 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʪʦʥʢʦʢʠʰʢʦʚʽ ʥʦʨʠʮʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʫ 

ʚʽʣʴʥʫ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʫ 29-32%, ʯʝʨʝʟ ʧʦʨʦʞʥʠʥʫ ʛʥʽʡʥʠʢʘ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚ 24,3% ʚʠʧʘʜʢʽʚ, ʯʝʨʝʟ ʝʚʝʥʪʝʨʦʚʘʥʫ ʨʘʥʫ - 9,3%.[97]. 

ʃʝʪʘʣʴʥʽʩʪʴ ʧʨʠ ʨʦʟʚʠʪʢʫ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʚ ʨʘʥʥʴʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜʽ ʩʢʣʘʜʘʻ 16,5-57,5%, ʘ ʚ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ (ʥʝʩʬʦʨʤʦʚʘʥʽ ʢʠʰʢʦʚʽ 

ʥʦʨʠʮʽ) - 20,0-80,0%, ʧʨʠ ʚʠʩʦʢʠʭ ʪʦʥʢʦʢʠʰʢʦʚʠʭ ʥʦʨʠʮʷʭ - 82-90% [98]. 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʩʤʝʨʪʽ: ʧʨʦʛʨʝʩʫʶʯʠʡ ʧʝʨʠʪʦʥʽʪ, ʩʝʧʩʠʩ, ʽʥʪʦʢʩʠʢʘʮʽʷ, 

ʩʠʥʜʨʦʤ ʤʘʣʴʥʫʪʨʠʮʽʾ, ʚʦʜʥʦʝʣʝʢʪʨʦʣʽʪʥʽ ʧʦʨʫʰʝʥʥʷ,  ʧʝʯʽʥʢʦʚʦ-ʥʠʨʢʦʚʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʢʠʰʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ.   

ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʧʽʩʣʷ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ 

ʥʘ ʦʨʛʘʥʘʭ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʘ ʜʘʥʠʤʠ Schecter et al., (2019) ʩʪʘʥʦʚʠʪʴ 1-

2%. ʚʽʜ ʫʩʽʭ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʘʣʝ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʷʢ 

ʟ ʭʽʨʫʨʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʣʽʢʫʚʘʥʥʷ ʩʘʤʦʛʦ ʭʚʦʨʦʛʦ [98].  

ɺ ʘʥʛʣʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʦʩʪʘ ʪʘ ʟʨʫʯʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʥʘʪʦʤʽʯʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ (ʜʝʙʽʪ ʚ 

ʤʣ/ʜʦʙʫ) ʪʘ ʝʪʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʢʠʰʢʦʚʦʾ ʥʦʨʠʮʽ [99].   

ʇʦʧʫʣʷʨʥʦʶ ʻ ʢʣʘʩʠʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ Schein et al., (1991), ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʝʪʽʦʣʦʛʽʾ ʥʦʨʠʮʽ: ʪʠʧ I (ʩʪʨʘʚʦʭʽʜʥʠʡ, ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʠʡ), ʪʠʧ II (ʪʦʥʢʘ 
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ʢʠʰʢʘ), ʪʠʧ III (ʪʦʚʩʪʘ ʢʠʰʢʘ) ʪʘ IV ʪʠʧ (ʟʦʚʥʽʰʥʷ ʥʦʨʠʮʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʭʦʜʞʝʥʥʷ) [100].  

ʆʩʥʦʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ ʭʽʨʫʨʛʽʯʥʝ ʚʪʨʫʯʘʥʥʷ ʟʘʟʚʠʯʘʡ ʩʧʨʠʯʠʥʷʻ 

ʫʪʚʦʨʝʥʥʷ ʢʠʰʢʦʚʦʾ ʬʽʩʪʫʣʠ [101]. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʠʰʢʦʚʘ ʬʽʩʪʫʣʘ 

ʚʚʘʞʘʻʪʴʩʷ ʫʩʢʣʘʜʥʝʥʥʷʤ, ʘ ʥʝ ʦʢʨʝʤʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ [102].  

ʍʽʨʫʨʛʽʯʥʝ ʷʪʨʦʛʝʥʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʧʨʠʯʠʥʦʶ 

ʫʪʚʦʨʝʥʥʷ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ [103]. ʋ ʣʽʪʝʨʘʪʫʨʽ ʻ ʨʽʟʥʽ ʜʘʥʽ ʱʦʜʦ ʚʽʜʩʦʪʢʘ 

ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʩʧʨʠʯʠʥʝʥʠʭ ʭʽʨʫʨʛʽʯʥʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. ʊʦʯʥʠʡ ʚʽʜʩʦʪʦʢ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ, ʥʘʚʠʯʢʠ 

ʭʽʨʫʨʛʽʚ, ʥʦʟʦʣʦʛʽʶ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʊʦʤʫ ʚʘʞʢʦ ʽ 

ʥʝʪʦʯʥʦ ʨʦʙʠʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʱʦʜʦ ʚʽʜʩʦʪʢʘ ʟ ʜʦʩʣʽʜʞʝʥʴ. ʍʽʨʫʨʛʽʯʥʽ 

ʧʨʦʮʝʜʫʨʠ ʚʠʢʣʠʢʘʶʪʴ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ. [104], [105], 

[106]. 

ɼʦʩʠʪʴ ʧʦʰʠʨʝʥʦʶ ʧʨʠʯʠʥʦʶ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʻ ʜʠʚʝʨʪʠʢʫʣʷʨʥʘ 

ʭʚʦʨʦʙʘ [106]. 

ʍʨʦʥʽʯʥʽ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʠʰʦʢ, ʪʘʢʽ ʷʢ ʭʨʦʥʽʯʥʠʡ 

ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʢʦʣʽ, ʭʚʦʨʦʙʘ ʂʨʦʥʘ, ʪʘʢʦʞ ʻ ʯʘʩʪʦʶ ʧʨʠʯʠʥʦʶ ʫʪʚʦʨʝʥʥʷ 

ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ [107], [108], [109]. 

ʇʨʠʯʠʥʦʶ ʟʦʚʥʽʰʥʽʭ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʻ ʟʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ 

ʢʠʰʦʢ ʎʽ ʥʦʨʠʮʽ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʨʠʮʷʤʠ. ɿʣʦʷʢʽʩʥʽ ʧʫʭʣʠʥʠ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʟʘʟʚʠʯʘʡ ʧʦʰʠʨʶʶʪʴʩʷ ʨʘʜʽʘʣʴʥʦ ʯʠ 

ʮʠʨʢʫʣʷʨʥʦ, ʨʫʡʥʫʶʯʠ ʥʦʨʤʘʣʴʥʫ ʪʢʘʥʠʥʫ ʪʘ ʧʦʰʠʨʶʶʯʠʩʴ ʥʘ ʩʫʩʽʜʥʽ 

ʦʨʛʘʥʠ, ʩʪʚʦʨʶʶʯʠ ʟʦʚʥʽʰʥʽ ʯʠ ʚʥʫʪʨʽʰʥʽ ʥʦʨʠʮʽ [110], [111]. 

ʆʢʨʝʤʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʚʣʠʚ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ, ʷʢʘ ʚʠʢʣʠʢʘʻ ʪʨʠʚʘʣʝ 

ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʟ ʧʦʛʘʥʠʤ ʧʨʦʮʝʩʦʤ ʟʘʛʦʻʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥ [102] 

ʊʘʢʘ ʢʠʰʢʦʚʘ ʥʦʨʠʮʷ, ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʴ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʧʽʩʣʷ 

ʧʦʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ [111]. 

ʇʘʪʦʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ, ʟʘʣʫʯʝʥʦʾ ʜʦ ʥʦʨʠʮʽ, ʚʽʜʦʙʨʘʞʘʻ 

ʛʦʩʪʨʫ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ, ʦʢʨʽʤ ʧʝʨʚʠʥʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʛʦ 
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ʬʘʢʪʦʨʘ: ʥʘʧʨʠʢʣʘʜ ʧʝʨʚʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʬʽʩʪʫʣʫ 

(ʜʠʚʝʨʪʠʢʫʣʷʨʥʘ ʭʚʦʨʦʙʘ, ʟʣʦʷʢʽʩʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʭʚʦʨʦʙʘ ʂʨʦʥʘ) ʪʘ 

ʧʦʰʢʦʜʞʝʥʥʷʤ ʪʢʘʥʠʥ ʘʛʨʝʩʠʚʥʠʤ ʢʠʰʢʦʚʠʤ ʚʤʽʩʪʦʤ ʪʘ ʽʥʬʝʢʮʽʻʶ [112]. 

ɯʥʰʽ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʟʥʘʭʽʜʢʠ, ʪʘʢʽ ʷʢ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʨʘʜʽʘʮʽʾ 

ʘʙʦ ʭʚʦʨʦʙʠ ʂʨʦʥʘ, ʟʣʦʷʢʽʩʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʘʙʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʪʨʘʚʤʦʶ 

ʥʝʢʨʦʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʯʠʥʠ ʬʽʩʪʫʣʠ. 

ɺʠʷʚʣʝʥʥʷ ʬʽʩʪʫʣʠ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʦ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ 

ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʥʦʨʠʮʽ ʪʘ ʧʦʚôʷʟʘʥʦʾ ʪʢʘʥʠʥʠ. 

ɯʥʦʜʽ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʠʡ ʜʽʘʛʥʦʟ ʩʪʘʚʠʪʴʩʷ ʰʣʷʭʦʤ ʙʽʦʧʩʽʾ ʚʠʧʘʜʢʦʚʦ 

ʚʠʷʚʣʝʥʠʭ ʥʦʨʠʮʴ. ɿʘʤʦʨʦʞʝʥʠʡ ʟʨʽʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʠʯʠʥʠ ʥʦʨʠʮʽ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɿʣʦʷʢʽʩʥʘ ʬʽʩʪʫʣʴʥʘ 

ʪʢʘʥʠʥʘ ʣʽʢʫʻʪʴʩʷ ʭʽʨʫʨʛʽʯʥʠʤ ʰʣʷʭʦʤ ʽʥʘʢʰʝ (ʟʘʟʚʠʯʘʡ ʽʟ ʨʘʜʠʢʘʣʴʥʠʤ 

ʚʠʜʘʣʝʥʥʷʤ), ʥʽʞ ʥʝʟʣʦʷʢʽʩʥʘ ʪʢʘʥʠʥʘ. [113]. 

ʇʨʦʮʝʩ ʣʽʢʫʚʘʥʥʷ  ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʧʝʨʝʜʙʘʯʘʻ ʣʽʢʫʚʘʥʥʷ ʩʘʤʦʾ ʥʦʨʠʮʽ 

ʪʘ ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [114]. ʊʦʤʫ ʫʪʦʯʥʝʥʥʷ ʝʪʽʦʣʦʛʽʾ ʥʦʨʠʮʽ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʧʝʨʝʜ ʧʣʘʥʫʚʘʥʥʷʤ ʣʽʢʫʚʘʥʥʷ. ʇʨʘʚʠʣʴʥʦʶ ʢʣʽʥʽʯʥʦʶ ʪʘʢʪʠʢʦʶ ʻ 

ʣʽʢʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʡʤʝʥʰ ʘʛʨʝʩʠʚʥʦʛʦ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ. ʇʽʜʭʽʜ ʜʦ 

ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʢʦʥʩʝʨʚʘʪʠʥʦʛʦ ʯʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʪʷʞʢʽʩʪʴ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ, ʪʠʧ ʥʦʨʠʮʽ, ʦʩʥʦʚʥʘ 

ʝʪʽʦʣʦʛʽʷ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ, ʩʧʨʠʯʠʥʝʥʽ ʬʽʩʪʫʣʦʶ [114], [115]. ʂʦʤʧʣʝʢʥʝ 

ʣʽʢʫʚʘʥʥʷ ʥʦʨʠʮʽ ʧʝʨʝʜʙʘʯʘʻ ʣʽʢʫʚʘʥʥʷ ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʷʢ  ʧʦʰʢʦʜʞʝʥʥʷ 

ʰʢʽʨʠ, ʟʥʝʚʦʜʥʝʥʥʷ, ʽʥʬʝʢʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʩʝʧʩʠʩ. ʃʠʰʝ ʮʝʡ ʧʽʜʭʽʜ ʻ 

ʚʽʨʥʠʤ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʽ ʟ ʚʘʞʢʠʤ ʦʩʥʦʚʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

ʅʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ 

[116]. 

ɯʥʰʝ ʢʦʥʩʝʨʚʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʥʝʦʧʝʨʘʪʠʚʥʽ ʟʘʭʦʜʠ ʜʣʷ 

ʟʘʢʨʠʪʪʷ ʥʦʨʠʮʽ, ʪʘʢʽ ʷʢ ʬʽʙʨʠʥʦʚʠʡ ʢʣʝʡ ʘʙʦ ʽʥʰʽ ʦʢʣʶʟʽʡʥʽ ʟʘʭʦʜʠ. ʈʽʚʝʥʴ 

ʫʩʧʽʰʥʦʩʪʽ ʮʠʭ ʟʘʭʦʜʽʚ ʥʝʚʠʩʦʢʠʡ. ɺʦʥʠ ʚʩʝ ʱʝ ʻ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʨʦʟʛʣʷʜʫ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ [113]. 
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ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʚʠʜʘʣʝʥʥʷ ʫʨʘʞʝʥʦʛʦ 

ʚʽʜʜʽʣʫ ʢʠʰʢʠ ʨʘʟʦʤ ʟ ʥʦʨʠʮʝʶ [117]. ʆʙʤʝʞʝʥʝ ʝʢʦʥʦʤʥʝ ʚʠʩʽʯʝʥʥʷ 

ʫʨʘʞʝʥʦʛʦ ʢʠʰʢʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʪʘ ʥʦʨʠʮʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʫ ʚʠʧʘʜʢʘʭ 

ʜʠʚʝʨʪʠʢʫʣʷʨʥʦʾ ʭʚʦʨʦʙʠ, ʭʚʦʨʦʙʠ ʂʨʦʥʘ ʪʘ ʽʥʰʠʭ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɹʽʣʴʰ ʨʘʜʠʢʘʣʴʥʝ ʚʠʜʘʣʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠ ʦʧʝʨʘʙʝʣʴʥʽʡ ʟʣʦʷʢʽʩʥʽʡ 

ʧʫʭʣʠʥʽ [118]. 

ʆʧʝʨʘʮʽʡʥʝ ʣʽʢʫʚʘʥʥʷ ʝʥʪʝʨʦ-ʘʪʤʦʩʬʝʨʥʦʾ ʥʦʨʠʮʽ ʥʦʨʠʮʽ ʤʦʞʝ ʙʫʪʠ 

ʨʽʟʥʠʤ. ʇʨʠ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʽʩʣʷ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʧʣʘʥʫʻʪʴʩʷ ʦʧʝʨʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ 

ʟ ʚʠʩʽʯʝʥʥʷʤ ʫʨʘʞʝʥʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʢʠ ʟ ʧʝʨʚʠʥʥʠʤ ʘʥʘʩʪʦʤʦʟʦʤ, ʷʢʱʦ ʮʝ 

ʤʦʞʣʠʚʦ. ʅʦʨʠʮʝʚʠʡ ʭʽʜ ʦʯʠʱʘʶʪʴ ʽ ʜʨʝʥʫʶʪʴ ʫ ʨʘʤʢʘʭ ʽʥʪʨʘʘʙʜʦʤʽʥʘʣʴʥʦʛʦ 

ʘʜʛʝʟʽʦʣʽʟʫ ʪʘ ʩʘʥʘʮʽʾ. ɺʠʜʘʣʝʥʥʷ ʚʩʽʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʽʚ ʫ ʤʝʞʘʭ  ʞʠʪʪʻʟʜʘʪʥʠʭ, ʟʜʦʨʦʚʠʭ ʢʨʘʾʚ ʪʢʘʥʠʥʠ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʛʦʻʥʥʷ ʪʘ ʟʘʢʨʠʪʪʷ ʥʦʨʠʮʽ [119]. 

 

1.1.3. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʘ ʝʚʝʥʪʨʘʮʽʷ 

ɽʚʝʥʪʨʘʮʽʷ ï ʮʝ ʦʯʝʨʝʚʠʥʥʠʡ ʪʘ ʤ'ʷʟʦʚʦ-ʘʧʦʥʝʚʨʦʪʠʯʥʠʡ ʜʝʬʝʢʪ 

ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʧʽʩʣʷ ʣʘʧʘʨʦʪʦʤʽʾ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʽ ʚʠʭʦʜʫ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʟʘ ʾʾ ʤʝʞʽ 

[120].  ʎʝ ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ, 

ʷʢʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 0,2-7% (2% ʚ ʩʝʨʝʜʥʴʦʤʫ) ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ ʣʘʧʘʨʦʪʦʤʽʡ 

[121].  

ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʝʚʝʥʪʨʘʮʽʾ ʫʤʦʚʥʦ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ - ʘʩʝʧʪʠʯʥʽ 

ʪʘ ʩʝʧʪʠʯʥʽ.ʇʽʜ ʘʩʝʧʪʠʯʥʦʶ ʝʚʝʥʪʨʘʮʽʻʶ ʨʦʟʫʤʽʶʪʴ ʨʦʟʭʦʜʞʝʥʥʷ ʢʨʘʾʚ ʨʘʥʠ 

ʪʘ ʚʠʭʽʜ ʥʫʪʨʦʱʽʚ ʥʘʟʦʚʥʽ, ʘʣʝ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʠʪʦʥʽʪʫ ʪʘ ʷʚʥʠʭ ʦʟʥʘʢ 

ʨʘʥʦʚʦʾ ʽʥʬʝʢʮʽʾ. ʉʝʧʪʠʯʥʘ ʝʚʝʥʪʨʘʮʽʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʝʨʚʠʥʥʠʤ 

ʥʘʛʥʦʻʥʥʷʤ ʨʘʥʠ ʘʙʦ ʚʪʦʨʠʥʥʠʤ ʾʾ ʽʥʬʽʢʫʚʘʥʥʷʤ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʨʦʟʚʠʪʢʦʤ 

ʧʝʨʠʪʦʥʽʪʫ. ʎʝʡ ʨʦʟʧʦʜʽʣ ʫʤʦʚʥʠʡ, ʘʣʝ ʩʘʤʝ ʚʽʥ ʧʝʨʝʜʫʩʽʤ ʚʠʟʥʘʯʘʻ ʪʘʢʪʠʢʫ 

ʣʽʢʫʚʘʥʥʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ [122].  
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ʅʘʡʯʘʩʪʽʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʻ: ʚʽʢ ʩʪʘʨʰʝ 65 ʨʦʢʽʚ, ʥʝʩʪʘʙʽʣʴʥʘ 

ʛʝʤʦʜʠʥʘʤʽʢʘ, ʧʽʜʚʠʱʝʥʠʡ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʡ ʪʠʩʢ, ʫʨʛʝʥʪʥʽ ʦʧʝʨʘʮʽʾ, 

ʛʽʧʦʧʨʦʪʝʾʥʝʤʽʷ, ʘʥʝʤʽʷ, ʦʧʝʨʘʮʽʾ ʥʘ ʪʦʚʩʪʽʡ ʢʠʰʮʽ ʪʘ ʽʥʰʽ. ʆʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴ 

ʤʽʩʮʝʚʽ ʩʧʨʠʷʶʯʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ:  ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʾ ʪʝʭʥʽʢʠ, 

ʥʝʚʽʨʥʘ ʪʘʢʪʠʢʘ ʭʽʨʫʨʛʘ ʧʨʠ ʟʘʢʨʠʪʪʽ ʣʘʧʘʨʦʪʦʤʥʦʾ ʨʘʥʠ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʧʨʠʯʠʥ, ʷʢʘ ʥʘʡʯʘʩʪʽʰʝ  ʚʠʢʣʠʢʘʻ ʝʚʝʥʪʨʘʮʽʶ ʻ ʥʘʛʥʦʻʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ 

ʨʘʥʠ. [122]. 

ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʚʠʟʥʘʯʘʶʪʴ: ʚʽʢ ʩʪʘʨʰʝ 65 

ʨʦʢʽʚ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʧʽʜʚʠʱʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʪʠʩʢʫ, 

ʥʝʚʽʜʢʣʘʜʥʘ ʦʧʝʨʘʮʽʷ, ʽʥʬʝʢʮʽʷ ʨʘʥʠ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʛʽʧʦʧʨʦʪʝʾʥʝʤʽʷ, ʘʥʝʤʽʷ, 

ASA (ɸʤʝʨʠʢʘʥʩʴʢʝ ʪʦʚʘʨʠʩʪʚʦ ʘʥʝʩʪʝʟʽʦʣʦʛʽʚ) ʙʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ III, 

ʦʧʝʨʘʮʽʾ ʥʘ ʪʦʚʩʪʽʡ ʢʠʰʮʽ. [123]. 

ʄʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʝʚʝʥʪʨʘʮʽʾ ʩʢʣʘʜʥʠʡ. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʘ ʝʚʝʥʪʨʘʮʽʷ 

ʟʘʚʞʜʠ ʧʨʦʭʦʜʠʪʴ ʩʪʘʜʽʶ ʧʽʜʰʢʽʨʥʦʾ. ɼʝʢʦʣʠ ʮʷ ʩʪʘʜʽʷ ʪʨʠʚʘʻ ʜʝʢʽʣʴʢʘ ʜʽʙ ʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʧʦʤʽʯʝʥʦʶ, ʜʦʧʦʢʠ ʰʢʽʨʥʽ ʰʚʠ ʥʝ ʧʨʦʨʽʞʫʪʴʩʷ ʽ ʥʝ ʥʘʩʪʘʥʝ 

ʧʦʚʥʘ ʝʚʝʥʪʨʘʮʽʷ [123].  

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʨʦʣʴ ʧʦʨʫʰʝʥʥʷ ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʪʘ 

ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʠʥʠʢʥʝʥʥʽ ʝʚʝʥʪʨʘʮʽʡ ʻ ʙʝʟʩʫʤʥʽʚʥʦʶ, ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʽ ʥʘ ʮʶ ʪʝʤʫ 

ʥʝʜʦʩʪʘʪʥʴʦ, ʘ ʽʩʥʫʶʯʽ, ʧʝʨʝʚʘʞʥʦ ʩʪʦʩʫʶʪʴʩʷ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʚʝʥʪʨʘʣʴʥʠʭ ʛʨʠʞ [124]. 

 ʍʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʜʥʝ ʽ ʬʘʢʪʠʯʥʦ ʥʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʝ, ʥʘ ʜʘʥʠʡ 

ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʦ ʥʝʚʠʨʽʰʝʥʠʤ ʧʠʪʘʥʥʷ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ ʫ ʨʘʟʽ 

ʚʠʥʠʢʥʝʥʥʷ ʝʚʝʥʪʨʘʮʽʾ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʧʦʛʣʷʜʘʤʠ ʥʘ ʝʪʽʦʣʦʛʽʶ ʪʘ 

ʧʘʪʦʛʝʥʝʟ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ, ʧʨʦʪʝ ʚʩʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʮʝʩʦʤ ʟʘʛʦʻʥʥʷ ʨʘʥʠ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ. 

ʊʘʢ, ʧʨʠ ʘʩʝʧʪʠʯʥʽʡ ʬʦʨʤʽ ʯʘʩʪʢʦʚʦʾ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʝʚʝʥʪʨʘʮʽʾ ʧʘʮʽʻʥʪʘʤ 

ʚʠʢʦʥʫʶʪʴ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʨʝʚʽʟʽʶ ʨʘʥʠ, ʨʝʪʝʣʴʥʫ 

ʩʘʥʘʮʽʶ ʦʩʪʘʥʥʴʦʾ, ʥʘʢʣʘʜʝʥʥʷ 8-ʧʦʜʽʙʥʠʭ ʰʚʽʚ ʯʝʨʝʟ ʫʩʽ ʰʘʨʠ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ. ʇʨʠ ʩʝʧʪʠʯʥʽʡ ʬʦʨʤʽ ʯʘʩʪʢʦʚʦʾ ʝʚʝʥʪʨʘʮʽʾ, ʧʦʨʫʯ ʽʟ ʢʦʥʩʝʨʚʘʪʠʚʥʠʤ 
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ʣʽʢʫʚʘʥʥʷʤ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʝʪʝʣʴʥʫ ʩʘʥʘʮʽʶ ʽʥʬʽʢʦʚʘʥʦʾ ʨʘʥʠ. ʇʘʮʽʻʥʪʘʤ, ʫ 

ʷʢʠʭ ʚʠʥʠʢʣʘ ʘʩʝʧʪʠʯʥʘ ʬʦʨʤʘ ʧʦʚʥʦʾ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʝʚʝʥʪʨʘʮʽʾ, 

ʚʠʢʦʥʫʶʪʴ ʥʝʚʽʜʢʣʘʜʥʝ ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ, ʷʢʝ ʚʢʣʶʯʘʻ ʨʝʪʝʣʴʥʫ ʩʘʥʘʮʽʶ 

ʝʚʽʩʮʝʨʦʚʘʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʦʙʝʨʝʞʥʝ ʾʭ ʟʘʥʫʨʝʥʥʷ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ, 

ʜʨʝʥʫʚʘʥʥʷ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʚʠʩʽʯʝʥʥʷ ʥʝʢʨʦʪʠʟʦʚʘʥʠʭ ʢʨʘʾʚ 

ʣʘʧʘʨʦʪʦʤʥʦʾ ʨʘʥʠ ʟ ʫʰʠʚʘʥʥʷʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʝʮʽʘʣʴʥʽ 

ʰʚʠ ʪʘ ʤʝʪʦʜʠ ʫʢʨʽʧʣʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ [125]. 

ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʝʚʝʥʪʨʘʮʽʾ, ʭʽʨʫʨʛ ʯʘʩʪʦ ʤʘʻ ʪʨʫʜʥʦʱʽ ʟ ʦʧʝʨʘʮʽʡʥʠʤ 

ʣʽʢʫʚʘʥʥʷʤ ʚʥʘʩʣʽʜʦʢ çʘʙʜʦʤʽʥʘʣʴʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪ ʩʠʥʜʨʦʤʫè [126]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʪʝʟʽʚ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʘʥʠʤ ʜʣʷ ʟʘʢʨʠʪʪʷ 

ʝʚʝʥʪʨʘʮʽʾ ʚ ʽʥʬʽʢʦʚʘʥʠʭ ʫʤʦʚʘʭ ʪʘ ʧʨʠ ʚʝʣʠʢʦʤʫ ʜʝʬʝʢʪʽ ʩʪʽʥʢʠ, ʘʣʝ ʚ 

ʣʽʪʝʨʘʪʫʨʽ ʥʝʤʘʻ ʜʦʢʘʟʽʚ ʱʦʜʦ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʝʚʝʥʪʨʘʮʽʾ 

[127]. 

 

1.2. ʉʪʨʫʢʪʫʨʘ, ʬʫʥʢʮʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʾʾ ʨʦʣʴ ʚ 

ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʘʭ 

ʉʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʚʠʜʦʤ 

ʪʢʘʥʠʥʠ. ʈʦʟʨʽʟʥʷʶʪʴ: ʚʣʘʩʥʝ ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ, ʭʨʷʱʦʚʫ ʪʘ ʢʽʩʪʢʦʚʫ 

ʪʢʘʥʠʥʠ. ɺʣʘʩʥʝ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʫʭʢʦʶ ʪʘ ʱʽʣʴʥʦʶ 

ʚʦʣʦʢʥʠʩʪʦʶ ʥʝʦʬʦʨʤʣʝʥʦʶ ʪʘ ʱʽʣʴʥʦʶ ʚʦʣʦʢʥʠʩʪʦʶ ʦʬʦʨʤʣʝʥʦʶ 

ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ. ɼʦ ʧʫʭʢʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʥʝʦʬʦʨʤʣʝʥʦʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʥʘʣʝʞʘʪʴ: ʧʽʜʰʢʽʨʥʘ ʢʣʽʪʢʦʚʠʥʘ; ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ, ʱʦ ʟʘʧʦʚʥʶʻ 

ʧʨʦʰʘʨʢʠ ʤʽʞ ʦʨʛʘʥʘʤʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʚʧʨʦʜʦʚʞ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʽ 

ʥʝʨʚʽʚ ʪʘ ʬʦʨʤʫʻ ʩʪʨʦʤʫ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʦʨʛʘʥʽʚ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ 

ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï ʨʝʪʠʢʫʣʷʨʥʫ, ʱʦ ʻ 

ʦʩʥʦʚʦʶ ʢʨʦʚʦʪʚʦʨʥʠʭ ʪʘ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ, ʩʣʠʟʦʚʫ, ʞʠʨʦʚʫ, ʘ ʪʘʢʦʞ 

ʧʽʛʤʝʥʪʥʫ [128]. 

ʉʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʦʭʦʧʣʶʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʪʢʘʥʠʥ, ʚʢʣʶʯʘʶʯʠ ʧʫʭʢʫ 

ʪʘ ʱʽʣʴʥʫ ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ, ʞʠʨʦʚʫ ʪʢʘʥʠʥʫ, ʭʨʷʱʽ, ʢʽʩʪʢʠ ʪʘ ʢʨʦʚ. ʍʦʯʘ 

ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʨʽʟʥʦʤʘʥʽʪʥʘ, ʚʩʷ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ 
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ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʦʩʥʦʚʥʘ ʨʝʯʦʚʠʥʘ, ʚʦʣʦʢʥʘ, ʢʣʽʪʠʥʠ. ʈʘʟʦʤ, ʦʩʥʦʚʥʘ 

ʨʝʯʦʚʠʥʘ ʪʘ ʚʦʣʦʢʥʘ ʩʢʣʘʜʘʶʪʴ ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʤʘʪʨʠʢʩ, ʷʢʠʡ ʻ ʧʝʚʥʠʤ ʯʠʥʦʤ 

ʦʨʛʘʥʽʟʦʚʘʥʦ  ʁ ʨʝʯʦʚʠʥʦ ,ʁ ʱʦ ʟʘʧʦʚʥʶʻ ʧʨʦʤʽʞʢʠ ʤʽʞ ʢʣʽʪʠʥʘʤʠ. 

ʄʽʞʢʣʽʪʠʥʥʠʡ ʤʘʪʨʠʢʩ ʤʽʩʪʠʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʙʽʦʤʦʣʝʢʫʣ: 

¶ ʩʪʨʫʢʪʫʨʥʽ ʙʽʣʢʠ (ʢʦʣʘʛʝʥ, ʝʣʘʩʪʠʥ, ʬʽʙʨʠʣʽʥ); 

¶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʙʽʣʢʠ (ʬʽʙʨʦʥʝʢʪʠʥ, ʣʘʤʽʥʽʥ), ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʚ 

ʤʽʞʢʣʽʪʠʥʥʦʤʫ ʤʘʪʨʠʢʩʽ ʩʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ; 

¶ ʧʨʦʪʝʦʛʣʽʢʘʥʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ (ɻɸɻ) ʪʘ ʢʦʨʦʚʠʭ 

ʙʽʣʢʽʚ [129]. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʯʘʩʪʠʥʦʶ ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʘ ʻ ʙʘʟʘʣʴʥʽ 

ʤʝʤʙʨʘʥʠ, ʥʘ ʷʢʠʭ ʨʦʩʪʫʪʴ ʫʩʽ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ, ʦʢʨʽʤ ʢʣʽʪʠʥ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʢʨʦʚʽ. ɺʦʥʠ ʦʙʤʝʞʫʶʪʴ ʦʙʣʘʩʪʽ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʽʜ ʽʥʰʠʭ 

ʪʢʘʥʠʥ. 

ɿʘʛʘʣʴʥʽ ʬʫʥʢʮʽʾ ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʘ: 

¶ ɹʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʢʣʽʪʠʥ ʽ ʫʪʚʦʨʝʥʥʽ 

ʪʢʘʥʠʥ. 

¶ ʉʢʨʽʧʣʶʻ ʢʣʽʪʠʥʠ. 

¶ ʇʽʜʪʨʠʤʫʻ ʬʦʨʤʫ ʢʣʽʪʠʥ ʽ ʬʦʨʤʫ ʦʨʛʘʥʽʚ. 

¶ ʅʘʜʘʻ ʪʢʘʥʠʥʘʤ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ [129, 130]. 

ɺʦʣʦʢʥʘ ʻ ʱʝ ʦʜʥʠʤ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ 

ʤʽʩʪʠʪʴʩʷ ʚ ʧʦʟʘʢʣʽʪʠʥʥʦʤʫ ʤʘʪʨʠʢʩʽ. ɯʩʥʫʻ ʪʨʠ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʚʦʣʦʢʦʥ, ʷʢʽ 

ʧʨʠʩʫʪʥʽ ʫ ʚʩʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ. ʂʽʣʴʢʽʩʪʴ ʢʦʞʥʦʛʦ ʪʠʧʫ ʟʘʛʘʣʦʤ 

ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʽʶ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʶ ʢʦʥʢʨʝʪʥʦʾ ʪʢʘʥʠʥʠ.  

ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ: ʚʝʣʠʢʽ, ʤʽʮʥʽ ʚʦʣʦʢʥʘ, ʧʝʨʝʚʘʞʥʦ ʢʦʣʘʛʝʥʫ ʪʠʧʫ I, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʥʘ ʨʦʟʨʠʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, 

ʟʥʘʡʜʝʥʦʛʦ ʚ ʱʽʣʴʥʽʡ ʽ ʧʫʭʢʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ [128]. 

ʈʝʪʠʢʫʣʷʨʥʽ ʚʦʣʦʢʥʘ: ʜʝʣʽʢʘʪʥʽ ʪʦʥʢʽ ʚʦʣʦʢʥʘ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʢʦʣʘʛʝʥʫ ʪʠʧʫ III, ʷʢʽ ʧʝʨʝʭʨʝʩʥʦ ʟʰʠʚʘʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʦʧʦʨʥʫ ʩʽʪʢʫ ʚ 

ʨʝʪʠʢʫʣʷʨʥʽʡ ʧʣʘʩʪʠʥʮʽ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤôʷʢʠʭ 
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ʪʢʘʥʠʥʘʭ, ʪʘʢʠʭ ʷʢ ʧʝʯʽʥʢʘ, ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʩʝʣʝʟʽʥʢʘ ʪʘ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ 

[131]. 

ɽʣʘʩʪʠʯʥʽ ʚʦʣʦʢʥʘ: ʪʦʥʢʽ ʨʦʟʛʘʣʫʞʝʥʽ ʚʦʣʦʢʥʘ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʝʣʘʩʪʠʥʫ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʪʷʛʥʝʥʥʷ ʪʘ ʚʽʜʜʘʯʫ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʢʠʭ ʪʢʘʥʠʥʘʭ, ʷʢ ʘʦʨʪʘ, ʣʝʛʝʥʽ, ʰʢʽʨʘ ʪʘ ʛʦʣʦʩʦʚʽ ʟʚôʷʟʢʠ 

[132]. 

ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʬʽʟʽʦʣʦʛʽʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʚʘʞʣʠʚʦ ʟʚʝʨʥʫʪʠ 

ʫʚʘʛʫ ʥʘ ʨʽʟʥʽ ʪʠʧʠ ʢʦʣʘʛʝʥʫ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʦʣʦʢʦʥ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ ʧʦʟʘʢʣʽʪʠʥʥʦʤʫ ʤʘʪʨʠʢʩʽ. ʂʦʣʘʛʝʥ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʙʽʣʢʦʤ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʷʢʠʡ ʤʘʻ 28 ʪʠʧʽʚ [133]. 

ʊʠʧ I: ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ; ʛʥʫʯʢʠʡ, ʤʽʮʥʠʡ, ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʩʠʣʠ, ʥʘʪʷʛʫ ʪʘ ʨʦʟʪʷʛʫʚʘʥʥʷ; ʤʽʩʪʠʪʴʩʷ ʫ ʚʩʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ, ʦʩʦʙʣʠʚʦ ʚ 

ʨʫʙʮʝʚʽʡ ʪʢʘʥʠʥʽ, ʩʫʭʦʞʠʣʣʷʭ, ʟʚôʷʟʢʘʭ, ʢʽʩʪʢʘʭ, ʨʦʛʽʚʮʽ, ʰʢʽʨʽ ʪʘ ʜʝʥʪʠʥʽ. 

ʊʠʧ II: ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʪʠʩʢʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʫʛʣʦʙʦʚʠʭ ʽ 

ʛʽʘʣʽʥʦʚʠʭ ʭʨʷʱʘʭ ʩʫʛʣʦʙʽʚ ʽ ʤʽʞʭʨʝʙʮʝʚʠʭ ʜʠʩʢʘʭ. 

ʊʠʧ III: ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʫ ʩʽʪʢʫ ʜʣʷ ʢʣʽʪʠʥʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʦʩʥʦʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʨʝʪʠʢʫʣʷʨʥʠʭ ʚʦʣʦʢʦʥ, ʷʢʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʪʘʢʠʭ ʦʨʛʘʥʘʭ, 

ʷʢ ʰʢʽʨʘ ʪʘ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ. ʊʘʢʦʞ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʟʘʛʦʻʥʥʷ ʨʘʥ ʽ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ [134]. 

ʊʠʧ IV: ʩʽʪʢʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ ʪʘ ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦ ʦʩʥʦʚʥʦʛʦ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʫʪʚʦʨʶʻ ʙʘʟʘʣʴʥʫ ʧʣʘʩʪʠʥʢʫ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, 

ʚʘʞʣʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʠʨʦʢ, ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʫʭʘ ʪʘ ʢʨʠʰʪʘʣʠʢʘ ʦʢʘ. 

ɿʘʛʘʣʴʥʽ ʢʣʽʪʠʥʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ, 

ʘʜʠʧʦʮʠʪʽʚ, ʣʝʡʢʦʮʠʪʽʚ ʽ ʪʫʯʥʠʭ ʢʣʽʪʠʥ [135]. 

ʉʠʥʪʝʟ ʢʦʣʘʛʝʥʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʪʨʘʥʩʣʷʮʽʾ ɼʅʂ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ 

ʣʘʥʮʶʛʘ ʚ ʰʦʨʩʪʢʦʤʫ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʨʝʪʠʢʫʣʫʤʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ 

ʧʨʦʩʪʦʨʫ. ʎʝʡ ʧʦʣʽʧʝʧʪʠʜʥʠʡ ʣʘʥʮʶʛ ʚʽʜʦʤʠʡ ʷʢ ʧʨʝʧʨʦʢʦʣʘʛʝʥ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʣʴʬʘ-ʣʘʥʮʶʛʽʚ ʽʟ ʧʦʚʪʦʨʶʚʘʥʠʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ 

ʘʤʽʥʦʢʠʩʣʦʪ ʛʣʽʮʠʥ-X-Y (X ʽ Y ð ʧʨʦʣʽʥ ʘʙʦ ʣʽʟʠʥ) [136]. 
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ɿʘʣʠʰʢʠ ʧʨʦʣʽʥʫ ʪʘ ʣʽʟʠʥʫ ʘʣʴʬʘ-ʣʘʥʮʶʛʘ ʛʽʜʨʦʢʩʠʣʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʣʝʞʥʠʭ ʚʽʜ ʚʽʪʘʤʽʥʫ ʉ ʛʽʜʨʦʢʩʠʣʘʟ; ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʩʪʘʙʽʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ. ɼʝʬʽʮʠʪ ʚʽʪʘʤʽʥʫ ʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʛʽʜʨʦʢʩʠʣʶʚʘʥʥʷ ʧʨʝʧʨʦʢʦʣʘʛʝʥʫ ʪʘ ʜʝʬʝʢʪʥʦʛʦ ʩʠʥʪʝʟʫ 

ʢʦʣʘʛʝʥʫ, ʩʪʘʥʫ, ʚʽʜʦʤʦʛʦ ʷʢ ʮʠʥʛʘ [137]. 

ɼʘʣʽ ʛʽʜʨʦʢʩʠʣʴʦʚʘʥʠʡ ʣʽʟʠʥ ʘʣʴʬʘ-ʣʘʥʮʶʛʘ ʧʽʜʜʘʻʪʴʩʷ 

ʛʣʽʢʦʟʠʣʶʚʘʥʥʶ ʟ ʜʦʜʘʚʘʥʥʷʤ ʚʫʛʣʝʚʦʜʫ. ʇʽʩʣʷ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʜʠʩʫʣʴʬʽʜʥʠʭ ʽ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʪʨʴʦʤʘ ʨʽʟʥʠʤʠ ʘʣʴʬʘ-ʣʘʥʮʶʛʘʤʠ 

ʫʪʚʦʨʶʻ ʧʦʪʨʽʡʥʫ ʩʧʽʨʘʣʴ. ʆʪʨʠʤʘʥʘ ʩʪʨʫʢʪʫʨʘ ʪʝʧʝʨ ʻ ʧʨʦʢʦʣʘʛʝʥʦʤ. 

ɼʝʬʝʢʪʥʝ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʽʡʥʦʾ ʩʧʽʨʘʣʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʘʥʫ ʥʝʜʦʩʢʦʥʘʣʦʛʦ 

ʦʩʪʝʦʛʝʥʝʟʫ ʪʘ ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ [138]. 

ʇʨʦʢʦʣʘʛʝʥ ʧʦʪʽʤ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ ʯʝʨʝʟ 

ʝʢʟʦʮʠʪʦʟ. ʇʦʪʨʘʧʣʷʶʯʠ ʫ ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ, ʧʨʦʢʦʣʘʛʝʥ 

ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʘ ʉ-ʢʽʥʮʽ ʪʘ N-ʢʽʥʮʽ, ʫʪʚʦʨʶʶʯʠ ʪʝ, ʱʦ ʟʘʨʘʟ ʥʘʟʠʚʘʻʪʴʩʷ 

ʪʨʦʧʦʢʦʣʘʛʝʥʦʤ. ʊʨʦʧʦʢʦʣʣʘʛʝʥ ʥʝʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʱʝʧʣʝʥʥʷ. ɼʘʣʽ ʪʨʦʧʦʢʦʣʘʛʝʥ ʧʦʩʠʣʶʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʩʫʩʽʜʥʽʤʠ 

ʤʦʣʝʢʫʣʘʤʠ ʪʨʦʧʦʢʦʣʘʛʝʥʫ ʰʣʷʭʦʤ ʢʦʚʘʣʝʥʪʥʦʛʦ ʟʰʠʚʘʥʥʷ 

ʛʽʜʨʦʢʩʠʣʴʦʚʘʥʠʭ ʟʘʣʠʰʢʽʚ ʣʽʟʠʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʦʣʘʛʝʥʦʚʠʭ 

ʬʽʙʨʠʣ. ʇʦʧʝʨʝʯʥʝ ʟʰʠʚʘʥʥʷ ʟʘʣʠʰʢʽʚ ʛʽʜʨʦʢʩʠʣʽʟʠʥʫ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ 

ʟʘʚʜʷʢʠ ʟʘʣʝʞʥʦʤʫ ʚʽʜ ʤʽʜʽ ʬʝʨʤʝʥʪʫ ʣʽʟʠʣʦʢʩʠʜʘʟʠ. ʂʽʣʴʢʘ ʮʠʭ ʢʦʣʘʛʝʥʦʚʠʭ 

ʬʽʙʨʠʣ ʥʘʢʦʧʠʯʫʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʪʦʚʩʪʠʡ ʧʫʯʦʢ, ʷʢʠʡ ʻ ʢʽʥʮʝʚʠʤ 

ʧʨʦʜʫʢʪʦʤ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʢʦʣʘʛʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ [139]. 

ʉʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʚʠʢʦʥʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʫʥʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ 

ʩʪʨʫʢʪʫʨʠ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ: 

1. ʆʧʦʨʥʦ-ʤʝʭʘʥʽʯʥʫ 

2. ʊʨʦʬʽʯʥʫ 

3. ʈʝʧʘʨʘʪʠʚʥʫ 

4. ɻʦʤʝʦʩʪʘʪʠʯʥʫ 

5. ʈʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʾ [140,141]. 
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ɹʽʦʜʝʛʨʘʜʘʮʽʷ ʢʦʣʘʛʝʥʫ, ʤʘʨʢʝʨʦʤ ʷʢʦʾ ʻ ʦʢʩʠʧʨʦʣʽʥ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ, ʣʽʤʬʦʮʠʪʽʚ, ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ ʧʽʜ 

ʢʦʥʪʨʦʣʝʤ ʽʤʫʥʥʦʾ ʪʘ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʩʪʦʩʪʝʨʦʥ, 

ʪʠʨʝʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ ʪʘ ʧʘʨʘʪʠʨʝʦʾʜʥʠʡ ʛʦʨʤʦʥ ʧʽʜʚʠʱʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ 

ʢʦʣʘʛʝʥʫ ʪʘ ʧʦʩʠʣʶʶʪʴ ʡʦʛʦ ʧʦʟʘʢʣʽʪʠʥʥʫ ʜʝʛʨʘʜʘʮʽʶ [142]. 

ɯʥʩʫʣʽʥ, ʩʦʤʘʪʦʤʝʜʠʥ, ʘʣʴʜʦʩʪʝʨʦʥ ʩʧʨʠʷʶʪʴ ʧʦʩʠʣʝʥʦʤʫ 

ʬʽʙʨʦʟʫʚʘʥʥʶ ʩʪʨʦʤʠ. ʊʠʨʦʢʩʠʥ ʪʘ ʪʨʠʡʦʜʪʠʨʦʥʽʥ ʧʽʜʚʠʱʫʶʪʴ ʩʠʥʪʝʟ ʫ 

ʢʽʩʪʢʘʭ ʢʦʣʘʛʝʥʫ I ʪʠʧʫ ʪʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ, ʘ ʪʘʢʦʞ ʧʨʠʛʥʽʯʫʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʬʽʙʨʦʙʣʘʩʪʽʚ [143] ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʭʦʥʜʨʦʮʠʪʽʚ [144]. 

ʊʊɻ ʤʘʻ ʨʝʮʝʧʪʦʨʠ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʪʘ ʛʘʣʴʤʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʦʩʪʝʦʢʣʘʩʪʽʚ ʪʘ ʦʩʪʝʦʙʣʘʩʪʽʚ, ʘ ʛʽʧʦʪʠʨʝʦʟ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʧʨʦʣʘʧʩʦʤ 

ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ [145].  

ʈʝʛʝʥʝʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ, 

ʩʫʙʢʣʽʪʠʥʥʦʤʫ, ʢʣʽʪʠʥʥʦʤʫ, ʪʢʘʥʠʥʥʦʤʫ ʡ ʦʨʛʘʥʥʦʤʫ ʨʽʚʥʷʭ ʽ ʚʽʜʪʚʦʨʶʻ 

ʧʨʠʥʮʠʧ ʘʚʪʦʨʝʛʫʣʷʮʽʾ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʡ. ɺ ʦʩʥʦʚʽ ʡʦʛʦ ʣʝʞʘʪʴ ʢʣʽʪʠʥʥʽ ʽ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʛʽʧʝʨʧʣʘʩʪʠʯʥʽ ʧʨʦʮʝʩʠ. ɼʣʷ ʢʣʽʪʠʥʥʦʾ ʬʦʨʤʠ 

ʨʝʛʝʥʝʨʘʮʽʾ ʧʨʠʪʘʤʘʥʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʢʣʽʪʠʥ,  ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ 

ʬʦʨʤʠ ï ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ (ʛʽʧʝʨʧʣʘʟʽʷ) ʽ ʨʦʟʤʽʨʽʚ (ʛʽʧʝʨʪʨʦʬʽʷ) 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ ʪʘ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɼʨʫʛʘ ʬʦʨʤʘ ʚʣʘʩʪʠʚʘ ʢʣʽʪʠʥʘʤ ʫʩʽʭ 

ʦʨʛʘʥʽʚ ʽ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ [141]. 

ʋ ʤʦʨʬʦʛʝʥʝʟʽ ʨʝʛʝʥʝʨʘʮʽʾ ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʬʘʟʠ ï ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ. ʇʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʬʘʟʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʤʥʦʞʝʥʥʷ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ (ʢʘʤʙʽʘʣʴʥʠʭ, ʩʪʦʚʙʫʨʦʚʠʭ) ʢʣʽʪʠʥ ʘʙʦ ʢʣʽʪʠʥ ï 

ʧʦʧʝʨʝʜʥʠʢʽʚ. ʇʽʜ ʯʘʩ ʜʨʫʛʦʾ ʬʘʟʠ ʤʦʣʦʜʽ ʢʣʽʪʠʥʠ ʜʦʟʨʽʚʘʶʪʴ ʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ [130]. 

ʈʝʛʝʥʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʨʝʛʫʣʶʻʪʴʩʷ ʛʫʤʦʨʘʣʴʥʠʤʠ, ʽʤʫʥʥʠʤʠ, 

ʥʝʨʚʦʚʠʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. ɻʫʤʦʨʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ ʢʣʽʪʠʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʟʘ ʫʯʘʩʪʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʽ 

ʪʢʘʥʠʥʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ, ʘ ʧʦʟʘ ʥʠʤʠ ï ʟʘ ʫʯʘʩʪʶ ʛʦʨʤʦʥʽʚ, ʧʦʝʪʠʥʽʚ, 

ʤʝʜʽʘʪʦʨʽʚ, ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʘ ʪʘʢʦʞ ʢʝʡʣʦʥʽʚ (ʨʝʯʦʚʠʥ, ʷʢʽ ʧʨʠʛʥʽʯʫʶʪʴ 
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ʢʣʽʪʠʥʥʠʡ ʧʦʜʽʣ). ɯʤʫʥʥʽ ʤʝʭʘʥʽʟʤʠ ʧʦʚʷʟʘʥʽ ʽʟ ʧʝʨʝʥʝʩʝʥʥʷʤ ʣʽʤʬʦʮʠʪʘʤʠ 

ñʨʝʛʝʥʝʨʘʪʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾò, ʥʝʨʚʦʚʽ ï ʟ ʪʨʦʬʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ï ʟ ʘʜʝʢʚʘʪʥʠʤʠ ʟʘʧʠʪʘʤʠ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ [134]. 

ʈʝʧʘʨʘʪʠʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷ ï ʮʝ ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʫ ʦʨʛʘʥʘ ʧʨʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ [134,135 ]. ʎʝʡ ʧʨʦʮʝʤ ʛʨʫʥʪʫʻʪʴʩʷ  ʥʘ 

ʪʠʭ ʞʝ ʤʝʭʘʥʽʟʤʘʭ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʨʝʛʝʥʝʨʘʮʽʾ, ʧʨʠʯʦʤʫ 

ʨʝʧʘʨʘʮʽʷ ʧʦʰʢʦʜʞʝʥʥʷ ʫ ʢʦʞʥʦʤʫ ʽʟ ʦʨʛʘʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʠʤ ʩʘʤʠʤ 

ʰʣʷʭʦʤ, ʱʦ ʡ ʚ ʫʤʦʚʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʪʽʣʴʢʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ. 

ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ ʨʝʛʝʥʝʨʘʮʽʷ ʩʪʘʻ ʦʩʥʦʚʥʦʶ ʬʦʨʤʦʶ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʜʠʩʪʨʦʬʽʯʥʦ ʟʤʽʥʝʥʠʭ ʢʣʽʪʠʥ, ʢʣʽʪʠʥʥʘ ʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ ï 

ʧʨʠ ʾʭ ʥʝʢʨʦʟʽ [135]. 

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʨʝʩʪʠʪʫʮʽʾ 

ʘʙʦ ʩʫʙʩʪʠʪʫʮʽʾ. ʈʝʩʪʠʪʫʮʽʷ (ʧʦʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʘʤʽʱʝʥʥʷʤ ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʽʜʝʥʪʠʯʥʦʶ ʜʦ ʟʘʛʠʙʣʦʾ. ɺʦʥʘ ʚʣʘʩʪʠʚʘ ʪʠʤ 

ʦʨʛʘʥʘʤ ʽ ʪʢʘʥʠʥʘʤ, ʜʝ ʨʝʛʝʥʝʨʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʫ ʚʠʛʣʷʜʽ 

ʢʣʽʪʠʥʥʦʾ ʬʦʨʤʠ (ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʝʧʽʜʝʨʤʽʩ, ʝʧʽʪʝʣʽʡ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ). 

ʉʫʙʩʪʠʪʫʮʽʷ (ʥʝʧʦʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷ) ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʨʛʘʥʽʚ, ʫ ʷʢʠʭ ʟʘʛʦʻʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʘʙʦ ʚʠʢʣʶʯʥʦ ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ 

ʨʝʧʘʨʘʮʽʾ (ʩʝʨʮʝ, ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ). ʋ ʤʽʦʢʘʨʜʽ, ʥʘʧʨʠʢʣʘʜ, 

ʚʦʛʥʠʱʘ ʥʝʢʨʦʟʫ ʟʘʤʽʱʫʶʪʴʩʷ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ 

ʟʘʛʠʙʣʽ ʥʝʡʨʦʮʠʪʠ ï ʛʣʽʘʣʴʥʠʤʠ ʨʫʙʮʷʤʠ [130,134]. 

ɺ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʘ ʨʝʛʝʥʝʨʘʮʽʷ ï ʮʝ 

ʚʠʜ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ, ʷʢʘ ʧʨʦʪʽʢʘʻ ʚ ʫʤʦʚʘʭ ʧʦʨʫʰʝʥʥʷ ʤʽʩʮʝʚʠʭ ʽ 

ʟʘʛʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʦʪʚʦʨʝʥʥʷʤ 

ʨʝʛʝʥʝʨʘʪʦʨʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʨʫʰʝʥʥʷʤ ʟʤʽʥʠ ʬʘʟ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ[141]. 

  ɯʥʬʝʢʮʽʷ, ʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʙʽʣʢʽʚ ʯʠ ʚʽʪʘʤʽʥʽʚ, 

ʧʦʨʫʰʝʥʥʷ ʥʝʨʚʦʚʦʾ ʨʝʛʫʣʷʮʽʾ, ʛʦʨʤʦʥʘʣʴʥʽ ʨʦʟʣʘʜʠ, ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʟʘʛʦʻʥʥʷ. ʊʘʢ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʪʨʠʚʘʣʝ ʥʝʟʘʛʦʻʥʥʷ ʚʠʨʘʟʦʢ ʛʦʤʽʣʦʢ ʫ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʦʶ 
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ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʘʙʦ ʨʘʥ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ. ʇʨʠʢʣʘʜʦʤ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʛʽʧʝʨʧʨʦʜʫʢʮʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʢʝʣʦʾʜʘ ʧʽʩʣʷ ʧʨʦʤʝʥʝʚʦʾ ʘʙʦ ʪʝʨʤʽʯʥʦʾ ʪʨʘʚʤʠ [138]. 

ʈʝʛʝʥʝʨʘʮʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʤʦʣʦʜʠʭ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ï çʤʦʣʦʜʦʾè ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ 

ʙʘʛʘʪʘ ʢʣʽʪʠʥʘʤʠ: ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʣʽʤʬʦʮʠʪʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʣʝʡʢʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʣʘʙʨʦʮʠʪʠ, ʬʽʙʨʦʙʣʘʩʪʠ; ʟʚʠʚʠʩʪʠʤʠ 

ʪʦʥʢʦʩʪʽʥʥʠʤʠ ʩʫʜʠʥʘʤʠ [135]. 

ɼʦʟʨʽʚʘʥʥʷ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʟʘʚʝʨʰʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ 

ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ ʽʥʢʦʣʠ ʥʘʚʽʪʴ ʢʝʣʦʾʜʫ [130]. 

ʈʝʛʫʣʷʮʽʷ ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʘʥ, ʘʥʘʩʪʦʤʦʟʽʚ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʤʝʜʽʘʪʦʨʽʚ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ 

ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ (ʥʝʡʪʨʦʬʽʣʘʤʠ, ʤʦʥʦʮʠʪʘʤʠ, ʣʽʤʬʦʮʠʪʘʤʠ, 

ʪʨʦʤʙʦʮʠʪʘʤʠ), ʨʝʟʠʜʝʥʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ (ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʛʽʩʪʽʦʮʠʪʘʤʠ, 

ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʝʥʜʦʪʝʣʽʻʤ ʩʫʜʠʥ) ʪʘ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ. ʄʽʞʢʣʽʪʠʥʥʘ ʪʘ ʢʣʽʪʠʥʥʦ-ʤʘʪʨʠʢʩʥʘ ʚʟʘʻʤʦʜʽʷ 

ʚ ʜʽʣʷʥʮʽ ʧʦʰʢʦʜʞʝʥʥʷ ʬʦʨʤʫʶʪʴ ʩʢʣʘʜʥʠʡ ʢʘʩʢʘʜ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʪʽʩʥʦ 

ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʪʘ ʚʢʣʶʯʘʶʪʴ ʢʦʘʛʫʣʷʮʽʶ, ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ, ʩʠʥʪʝʟ ʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʽʶ, 

ʢʦʥʪʨʘʢʮʽʶ, ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ ʪʘ ʨʝʝʧʽʪʝʣʽʟʘʮʽʶ 

[146].  

ʋ ʣʽʪʝʨʘʪʫʨʽ ʥʘʷʚʥʠʡ ʜʦʩʪʘʪʥʽʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʤʽʛʨʘʮʽʾ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ ʚ 

ʜʽʣʷʥʮʽ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʝʥʟʠʤʠ ʩʫʧʝʨʨʦʜʠʥʠ ʤʘʪʨʠʢʩʥʠʭ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (ʄʄʈ), ʜʦ ʷʢʦʾ ʥʘʣʝʞʘʪʴ ʮʠʥʢʟʘʣʝʞʥʽ ʝʥʜʦʧʝʧʪʠʜʘʟʠ. 

ʊʨʘʜʠʮʽʡʥʦ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʛʦʣʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʄʄʈ ʻ ʜʝʛʨʘʜʘʮʽʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ [147].  

ʅʦʚʠʤ ʧʦʰʪʦʚʭʦʤ ʜʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʫʥʢʮʽʡ ʄʄʈ ʩʪʘʣʠ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝ, ʱʦ, ʢʨʽʤ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʨʦʣʽ, ʄʄʈ ʚʠʢʦʥʫʶʪʴ ʪʘʢʦʞ 
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ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ, ʟʜʽʡʩʥʶʶʯʠ ʧʨʦʮʝʩʠʥʛ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɿʘʨʘʟ ʚʽʜʦʤʦ, ʱʦ ʄʄʈ ʢʦʥʪʨʦʣʶʶʪʴ ʥʠʟʢʫ ʢʣʽʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʩʘʤʝ 

ʧʨʦʣʽʬʝʨʘʮʽʶ, ʘʜʛʝʟʽʶ, ʤʽʛʨʘʮʽʶ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʘ ʘʧʦʧʪʦʟ [146].  

ʇʨʦʪʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʩʪʦʩʦʚʥʦ ʨʦʣʽ ʄʄʈ ʫ 

ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʘʭ ʟʘʛʦʻʥʥʷ ʻ ʨʦʟʨʽʟʥʝʥʦʶ ʪʘ ʥʝ ʧʦʟʙʘʚʣʝʥʦʶ ʧʝʚʥʠʭ 

ʧʨʦʪʠʨʽʯ. ɿʦʢʨʝʤʘ, ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʢʨʠʪʠʤ ʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʨʦʣʽ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ ʪʘ ʽʥʰʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʬʦʨʤʫʚʘʥʥʽ ʨʫʙʮʷ ʘʥʦʧʝʚʨʦʟʫ, 

ʧʨʘʢʪʠʯʥʦ ʥʝʚʠʨʽʰʝʥʦʶ ʻ ʨʦʣʴ ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ.  

 
1.3. ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʜʠʩʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʾʾ ʨʦʣʴ ʚ 

ʨʦʟʚʠʪʢʫ ʭʽʨʫʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ɼʠʩʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ɼʉʊ) - ʮʝ ʧʦʣʽʦʨʛʘʥʥʘ ʪʘ ʧʦʣʽʩʠʩʪʝʤʥʘ 

ʧʘʪʦʣʦʛʽʷ ʟ ʧʨʦʛʨʘʜʽʻʥʪʥʠʤ ʧʝʨʝʙʽʛʦʤ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʘʪʴ ʜʝʬʝʢʪʠ ʩʠʥʪʝʟʫ 

ʘʙʦ ʢʘʪʘʙʦʣʽʟʤʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʘʙʦ ʨʝʛʫʣʷʪʦʨʽʚ 

ʤʦʨʬʦʛʝʥʝʟʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʭ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʨʛʘʥʽʚ [148].  

ɺʠʜʽʣʷʶʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʽ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʬʦʨʤʠ ɼʉʊ. 

ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ɼʉʊ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʘ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤ ʪʠʧʦʤ 

ʫʩʧʘʜʢʫʚʘʥʥʷ, ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʦʶ ʢʣʽʥʽʯʥʦʶ ʢʘʨʪʠʥʦʶ, ʘ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʫʩʪʘʥʦʚʣʝʥʠʤ ʽ ʜʦʙʨʝ ʚʠʚʯʝʥʠʤ ʛʝʥʥʠʤ ʘʙʦ ʙʽʦʭʽʤʽʯʥʠʤ ʜʝʬʝʢʪʦʤ. 

ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ɼʉʊ (ʅɼʉʊ) - ʮʝ ʥʝ ʻʜʠʥʘ ʥʦʟʦʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, ʘ 

ʛʝʪʝʨʦʛʝʥʥʘ ʛʨʫʧʘ, ʧʨʠ ʷʢʽʡ ʥʘʙʽʨ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʥʝ ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʞʦʜʥʝ ʽʟ 

ʩʧʘʜʢʦʚʠʭ ʤʦʥʦʛʝʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [1,149].  

ɹʽʣʴʰʽʩʪʴ ʟ ʚʽʜʦʤʠʭ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʤʦʞʥʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʜʠʩʧʣʘʟʽʶ, ʷʢʘ ʻ ʚʨʦʜʞʝʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʦʥʩʪʠʪʫʮʽʾ 

ʘʙʦ ʧʘʪʦʣʦʛʽʻʶ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ. ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ 

ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʅɼʉʊ) ʜʽʘʛʥʦʩʪʫʶʪʴ ʪʦʜʽ, ʢʦʣʠ ʫ ʧʘʮʽʻʥʪʘ 

ʥʘʙʽʨ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʥʝ ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʞʦʜʥʝ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ [150].  
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ɼʘʥʽ ʧʨʦ ʧʦʰʠʨʝʥʽʩʪʴ ʅɼʉʊ ʩʫʧʝʨʝʯʣʠʚʽ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʽʟʥʠʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤʠ ʽ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʅʠʟʢʘ ʘʚʪʦʨʽʚ ʚʽʜʟʥʘʯʘʻ, ʱʦ 

ʨ̔ ʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 

ʦʩʥʦʚʥʠʭ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʠʤʠʭ ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʩʪʘʥʦʚʠʪʴ, ʟʘ 

ʨʽʟʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʚʽʜ 20 ʜʦ 80% [151].  

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʻ ʜʦʩʪʘʪʥʴʦ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʘʪʦʣʦʛʽʾ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʧʨʠ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʘʣʝ ʚʠʚʯʘʣʘʩʷ 

ʚʦʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠ ʤʦʥʦʛʝʥʥʠʭ ʬʦʨʤʘʭ ɼʉʊ [152]. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʧʨʦ ʨʦʣʴ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ 

ʨʦʟʚʠʪʢʫ ʭʽʨʫʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʙʝʟʧʝʨʝʯʥʦ ʥʘʣʝʞʠʪʴ ʛʨʠʞʘʤ ʪʘ ʛʨʠʞʝʚʽʡ 

ʭʚʦʨʦʙʽ. 

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʽʟ ʛʨʠʞʘʤʠ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʞʦʜʝʥ ʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʛʝʨʥʽʦʧʣʘʩʪʠʢʠ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʘʙʩʦʣʶʪʥʦ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʘ ʨʝʮʠʜʠʚʠ ʧʽʩʣʷ ʨʽʟʥʠʭ 

ʛʝʨʥʽʦʧʣʘʩʪʠʢ ʧʨʦʷʚʣʷʶʪʴʩʷ ʟ ʧʦʩʪʽʡʥʦʶ ʯʘʩʪʦʪʦʶ [153]. ʇʨʠʯʠʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚ'ʷʟʢʠ ʬʘʢʪʦʨʽʚ ʧʝʨʚʠʥʥʦʛʦ ʪʘ ʨʝʮʠʜʠʚʥʦʛʦ ʛʨʠʞʝʫʪʚʦʨʝʥʥʷ 

ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʜʦʩʽ ʟʘʣʠʰʘʶʪʴʩʷ ʤʘʣʦʚʠʚʯʝʥʠʤʠ, ʧʨʦʪʝ ʦʩʦʙʣʠʚʝ 

ʤʽʩʮʝ ʩʝʨʝʜ ʥʠʭ ʟʘʡʤʘʻ ʬʝʥʦʤʝʥ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ [154-155]. 

ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʛʨʠʞʘʤʠ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʩʠʤʧʪʦʤʠ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 69-97,2% ʚʠʧʘʜʢʽʚ 

[156]. ʈʽʟʥʦʤʘʥʽʪʥʽ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʽ ʜʝʬʝʢʪʠ ʚ ʩʠʥʪʝʟʽ ʽ ʢʘʪʘʙʦʣʽʟʤʽ 

ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ ʤʽʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ ʘʙʦ ʾʭ ʬʝʨʤʝʥʪʽʚ-ʨʝʛʫʣʷʪʦʨʽʚ ʚ 

ʝʤʙʨʽʦʥʘʣʴʥʦʤʫ ʽ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʘʭ ʩʧʨʠʷʶʪʴ ʧʦʨʫʰʝʥʥʶ ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʽ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʣʽʦʨʛʘʥʥʠʭ ʽ 

ʧʦʣʽʩʠʩʪʝʤʥʠʭ ʧʦʨʫʰʝʥʴ ʟ ʧʨʦʛʨʘʜʽʻʥʪʥʦʶ ʪʝʯʽʻʶ-ʜʠʩʧʣʘʟʽʻʶ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ [157]. ʄʝʭʘʥʽʟʤʠ ʛʝʨʥʽʦʛʝʥʝʟʫ ʧʨʠ ʢʦʞʥʽʡ ʣʦʢʘʣʽʟʘʮʽʾ ʛʨʠʞʽ ʥʘ 

ʧʝʨʝʜʥʽʡ ʯʝʨʝʚʥʽʡ ʩʪʽʥʮʽ ʥʦʩʷʪʴ ʩʚʦʾ ʩʧʝʮʠʬʽʯʥʽ ʨʠʩʠ, ʘʣʝ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʩʽʭ 

ʟʦʚʥʽʰʥʽʭ ʯʝʨʝʚʥʠʭ ʛʨʠʞ ʭʘʨʘʢʪʝʨʥʘ ʫʯʘʩʪʴ ʫ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʟ ʽʥʰʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʬʘʢʪʦʨʘ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʪʢʘʥʠʥʠ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʜʦʚʝʜʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʟ ʧʘʭʦʚʠʤʠ ʪʘ ʩʪʝʛʥʦʚʠʤʠ ʛʨʠʞʘʤʠ 
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ʧʨʠʩʫʪʥʷ çʩʣʘʙʢʽʩʪʴè ʧʦʧʝʨʝʯʥʦʾ ʬʘʩʮʽʾ ʞʠʚʦʪʘ, ʷʢʘ ʻ ʛʦʣʦʚʥʠʤ ʢʘʨʢʘʩʦʤ 

ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʦʚʦʛʦ ʢʘʥʘʣʫ ʽ ʟʘʢʨʠʚʘʻ ʚʥʫʪʨʽʰʥʽʡ ʦʪʚʽʨ ʩʪʝʛʥʦʚʦʛʦ 

ʢʘʥʘʣʫ (ʧʝʨʝʛʦʨʦʜʢʘ ʂʣʦʢʝ), ʟʘʭʠʱʘʶʯʠ ʾʭ ʚʽʜ ʚʧʣʠʚʫ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʾ 

ʛʽʧʝʨʪʝʥʟʽʾ. ʉʫʯʘʩʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʷʚʣʝʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʛʝʥʽʚ EFEMP1, WT1, EBF2, ADAMTS6 ʟ ʛʨʠʞʝʥʦʩʽʻʤ ʫ ʧʘʭʚʠʥʥʽʡ ʜʽʣʷʥʮʽ. 

ʇʨʠ ʮʴʦʤʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʤʠʰʘʭ ʜʦʚʝʜʝʥʦ ʫʯʘʩʪʴ ʛʝʥʽʚ ʫ ʤʝʪʘʙʦʣʽʟʤʽ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ɿʥʠʞʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ 

ʫʪʚʦʨʝʥʴ ʧʘʭʦʚʦʛʦ ʢʘʥʘʣʫ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʽʾ Fruchaud 

ʩʢʦʨʦʯʝʥʥʷʤ ʯʝʨʝʚʥʠʭ ʤ'ʷʟʽʚ ʥʘʚʢʦʣʦ ʛʣʠʙʦʢʦʛʦ ʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʘʭʦʚʠʭ 

ʢʽʣʝʮʴ, ʷʢʽ ʘʢʪʠʚʥʦ ʧʨʦʪʠʩʪʦʷʪʴ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʤʫ ʪʠʩʢʫ. ʇʨʠ ʮʴʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʜʠʩʧʣʘʩʪʠʯʥʽ ʟʤʽʥʠ ʚ ʩʫʭʦʞʠʣʣʷʭ ʪʘ ʘʧʦʥʝʚʨʦʟʘʭ 

ʤ'ʷʟʽʚ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʫ ʛʨʠʞʦʥʦʩʽʾʚ ʟʜʘʪʥʽ ʧʦʟʥʘʯʠʪʠʩʷ ʽ ʥʘ ʾʭ 

ʩʢʦʨʦʯʫʚʘʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ [154],[158]. ʇʘʮʽʻʥʪʘʤ ʟ ʧʫʧʢʦʚʠʤʠ ʛʨʠʞʘʤʠ 

ʚʣʘʩʪʠʚʘ ʘʥʘʪʦʤʽʯʥʘ ʦʩʦʙʣʠʚʽʩʪʴ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʧʽʜʚʠʱʝʥʽʡ ʨʦʟʪʷʞʥʦʩʪʽ 

ʪʘ ʢʫʧʦʣʦʧʦʜʽʙʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʙʽʣʦʾ ʣʽʥʽʾ ʞʠʚʦʪʘ ʧʨʠ ʬʽʟʠʯʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʚ ʮʠʭ ʦʙʣʘʩʪʷʭ ʥʝʜʦʩʪʘʪʥʴʦ 

ʤʽʮʥʦʛʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʨʫʙʮʷ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʨʝʮʠʜʠʚʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 

[159-160]. ɿʤʽʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʨʽʣʠʭ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ɯ ʪʠʧʫ 

ʟ ʯʠʩʣʦʤ ʥʝʟʨʽʣʠʭ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ɯɯɯ ʪʠʧʫ, ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʽ 

ʨʦʟʚʦʣʦʢʥʝʥʥʷ ʧʫʯʢʽʚ ʢʦʣʘʛʝʥʫ ʽ ʝʣʘʩʪʠʥʫ ʚ ʤʽʞʢʣʽʪʠʥʥʽʡ ʨʝʯʦʚʠʥʽ 

ʚʠʟʥʘʯʘʶʪʴ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʨʦʨʽʟʫʚʘʥʥʷ ʥʘʢʣʘʜʝʥʠʭ ʰʚʽʚ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʟʥʘʯʥʦʛʦ ʥʘʪʷʛʫ ʪʢʘʥʠʥ ʧʨʠ ʛʝʨʥʽʦʧʣʘʩʪʠʮʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʚʝʥʪʨʘʣʴʥʠʭ 

ʛʨʠʞ [161]. ʇʽʜʚʠʱʝʥʥʶ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʪʠʩʢʫ, ʷʢ ʦʜʥʦʤʫ ʟ ʢʦʬʘʢʪʦʨʽʚ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʛʨʠʞʝʫʪʚʦʨʝʥʥʷ ʚ ʧʝʨʝʜʥʽʡ ʯʝʨʝʚʥʽʡ ʩʪʽʥʮʽ, ʩʧʨʠʷʶʪʴ ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʥʘʚʢʦʣʦ ʛʨʠʞʦʚʠʭ ʚʦʨʽʪ, 

ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʦʛʨʝʩʫʶʯʦʾ ʨʠʛʽʜʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʤ'ʷʟʽʚ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ. 

ʇʨʠ ʩʠʥʜʨʦʤʽ ɼʉʊ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʘʨʠʢʦʟʥʘ ʭʚʦʨʦʙʘ ʚʝʥ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʤʘʣʦʛʦ ʪʘʟʫ. ʉʝʨʝʜ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʥ ʥʝʟʘʧʘʣʴʥʦʾ ʧʨʠʨʦʜʠ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʘʨʠʢʦʟʥʘ 
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ʭʚʦʨʦʙʘ ʚʝʥ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʚʘʨʠʢʦʮʝʣʝ, ʘ ʪʘʢʦʞ ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ 

ʚʝʥ ʤʘʣʦʛʦ ʪʘʟʫ, ʟʦʢʨʝʤʘ ʦʚʘʨʠʢʦʚʘʨʠʢʦʮʝʣʝ. ɿʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʟ'ʷʚʠʣʦʩʷ 

ʙʘʛʘʪʦ ʨʦʙʽʪ, ʫ ʷʢʠʭ ʨʦʟʚʠʪʦʢ ʚʘʨʠʢʦʟʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʝʥ ʨʽʟʥʦʾ 

ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʚ'ʷʟʫʶʪʴ ʽʟ ʩʧʘʜʢʦʚʦʶ ʩʭʠʣʴʥʽʩʪʶ ʧʘʮʽʻʥʪʽʚ [154]. 

ɼʦ ʦʩʥʦʚʥʠʭ ʩʫʜʠʥʥʠʭ ʩʪʠʛʤ ʩʠʥʜʨʦʤʫ ʅɼʉʊ ʚʽʜʥʦʩʷʪʴ ʘʥʦʤʘʣʽʾ 

ʨʦʟʚʠʪʢʫ ʢʣʘʧʘʥʥʦʛʦ ʘʧʘʨʘʪʫ ʩʝʨʮʷ (ʧʨʦʣʘʙʫʚʘʥʥʷ ʩʪʫʣʦʢ ʤʽʪʨʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʤʽʢʩʦʤʘʪʦʟʥʦʾ ʜʝʛʝʥʝʨʘʮʽʾ), ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʝʚʨʠʟʤʠ ʘʦʨʪʠ ʘʙʦ ʾʾ ʧʦʜʚʽʡʥʦʛʦ ʩʪʚʦʣʘ - ʪʦʙʪʦ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʚʠʭʦʜʠʪʴ 

ʫʨʘʞʝʥʥʷ ʘʨʪʝʨʽʡ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʨʦʙʦʪʘ E. 

Yetkin [162], ʚ ʷʢʽʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ 98 ʯʦʣʦʚʽʢʽʚ ʟ 

ʜʽʘʛʥʦʟʦʤ: ʝʢʪʘʟʽʷ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʽʡ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʫ ʥʠʭ ʩʫʧʫʪʥʴʦʛʦ 

ʚʘʨʠʢʦʮʝʣʝ - ʫ 62% ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʣʝʥʦ ʡʦʛʦ ʦʟʥʘʢʠ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʻʜʠʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘʢʠʭ ʟʤʽʥ ʫ ʚʠʛʣʷʜʽ 

ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʥʦʾ ʚʨʦʜʞʝʥʦʾ ʥʝʧʦʚʥʦʮʽʥʥʦʩʪʽ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʟ ʽʥʰʦʛʦ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʜʝʥʪʠʯʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʩʪʽʥʦʢ ʩʫʜʠʥ ʷʢ ʘʨʪʝʨʽʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʚʝʥʦʟʥʦʛʦ ʪʠʧʫ. ɺ 

ʦʩʥʦʚʽ ʥʝʧʦʚʥʦʮʽʥʥʦʩʪʽ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʨʠ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

ʣʝʞʠʪʴ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʝʧʪʠʜʘʟ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ III ʪʠʧʫ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʨʫʰʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʣʘʛʝʥ ʧʨʦʢʦʣʘʛʝʥ ʥʘ ʢʦʨʠʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ. ʂʦʣʠ ʢʽʣʴʢʽʩʪʴ 

çʥʝʟʨʽʣʦʛʦè ʢʦʣʘʛʝʥʫ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʚʪʨʘʯʘʻ ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ, ʥʘʩʘʤʧʝʨʝʜ ʢʘʨʢʘʩʥʫ ʯʠ ʦʧʦʨʥʫ. ɼʘʥʽ ʟʤʽʥʠ ʷʢʨʘʟ ʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʩʠʥʜʨʦʤʫ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʩʣʘʙʢʦʩʪʽ ʘʙʦ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʩʪʽʥʦʢ ʚʝʥ, ʘ ʪʘʢʦʞ ʢʣʘʧʘʥʥʦʛʦ ʘʧʘʨʘʪʫ. ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ 

ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʻ ʮʽʣʽʩʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʧʦʨʫʰʝʥʥʷ ʙʫʜʦʚʠ ʚʦʣʦʢʥʠʩʪʠʭ 

ʩʪʨʫʢʪʫʨ (ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ) ʟ ʯʘʩʦʤ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʪʘ 

ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʱʦ ʣʠʰʝ ʧʦʩʠʣʶʻ 

ʚʝʥʦʟʥʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʚʦʨʦʪʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʩʚʽʪʫ 

ʚʝʥ.  
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ʆʢʨʝʤʦ ʩʣʽʜ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʨʦʙʦʪʽ ʧʨʦʪʝʘʟʥʦ-ʘʥʪʠʧʨʦʪʝʘʟʥʦʾ ʩʠʩʪʝʤʠ 

ʚ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʤʫ ʤʘʪʨʠʢʩʽ. ʇʨʠ ʚʘʨʠʢʦʟʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʝʥ 

ʧʦʨʫʰʫʻʪʴʩʷ ʙʘʣʘʥʩ ʘʢʪʠʚʘʮʽʾ/ʽʥʛʽʙʫʚʘʥʥʷ ʩʠʥʪʝʟʫ ʬʝʨʤʝʥʪʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʛʦ çʦʙʦʨʦʪʫè ʢʦʣʘʛʝʥʦʚʠʭ ʪʘ ʝʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʦʥ. 

ɺʽʜʦʤʦ, ʱʦ ʩʘʤʝ ʛʣʘʜʢʦʤ'ʷʟʦʚʽ ʢʣʽʪʠʥʠ, ʥʘʡʯʠʩʣʝʥʥʽʰʽ ʢʣʽʪʠʥʠ ʩʪʽʥʦʢ 

ʩʫʜʠʥ, ʧʝʨʝʙʫʚʘʶʯʠ ʚ ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ, ʩʠʥʪʝʟʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʽʥʛʽʙʽʪʦʨʽʚ ʧʨʦʪʝʘʟ, ʱʦ ʫʧʦʚʽʣʴʥʶʻ ʜʝʛʨʘʜʘʮʽʶ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʢʦʣʘʛʝʥʦʚʠʭ 

ʚʦʣʦʢʦʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʫʩʢʘʻʪʴʩʷ ʝʬʝʢʪ çʭʠʙʥʦʛʦ ʢʦʣʘè, ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ 

ʥʘʨʦʩʪʘʥʥʷ ʩʢʣʝʨʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʪʽʥʢʘʭ ʚʝʥ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʝʜʫʢʮʽʷ ʽ 

ʚʪʨʘʪʘ ʛʣʘʜʢʠʭ ʢʣʽʪʠʥ ʟ ʟʘʤʽʱʝʥʥʷʤ ʤ'ʷʟʦʚʦʛʦ ʰʘʨʫ ʧʫʯʢʘʤʠ ʢʦʣʘʛʝʥʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʘ ʧʨʦʛʨʝʩʫʶʯʝ ʟʤʝʥʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʤ'ʷʟʦʚʦʛʦ ʢʘʨʢʘʩʘ ʩʫʜʠʥʠ [163]. 

ɼʝʷʢʽ ʘʚʪʦʨʠ ʚʠʩʣʦʚʣʶʶʪʴ ʜʫʤʢʫ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʢʦʣʘʛʝʥʫ III ʪʠʧʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʫ ʩʪʽʥʢʘʭ ʚʝʥ ʧʨʠ ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ, ʫ ʩʚʦʾʡ ʡʦʛʦ ʜʝʬʽʮʠʪ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦʾ ʩʫʧʝʨʝʢʩʧʨʝʩʽʻʶ ʤʈʅʂ ʢʦʣʘʛʝʥʫ I ʪʠʧʫ ʫ 

ʢʫʣʴʪʫʨʽ ɻʄʂ, ʦʪʨʠʤʘʥʠʭ ʟʽ ʩʪʽʥʦʢ ʚʘʨʠʢʦʟʥʦ ʟʤʽʥʝʥʠʭ ʚʝʥ [164]. ʆʩʢʽʣʴʢʠ 

ʩʘʤʝ ʢʦʣʘʛʝʥ III ʪʠʧʫ ʟʘʙʝʟʧʝʯʫʻ ʝʣʘʩʪʠʯʥʽʩʪʴ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʩʪʘʻ 

ʦʯʝʚʠʜʥʠʤ, ʱʦ ʡʦʛʦ ʜʝʬʽʮʠʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʥʦʤʘʣʴʥʦʛʦ ʨʦʟʪʷʛʫʚʘʥʥʷ 

ʧʨʦʩʚʽʪʽʚ ʚʝʥ. ʂʨʽʤ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʥʽʡ ʩʠʥʪʝʟ ʮʴʦʛʦ ʪʠʧʫ ʢʦʣʘʛʝʥʫ ʤʦʞʝ ʤʘʪʠ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʪʦʨʢʘʪʠʩʷ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ, ʱʦ ʪʘʢʦʞ 

ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʩʪʽʥʦʢ ʚʘʨʠʢʦʟʥʠʭ ʚʝʥ. ʇʨʠ ʧʝʨʚʠʥʥʽʡ ʚʘʨʠʢʦʟʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ɽʎʄ ï ʣʘʤʽʥʽʥʫ, ʪʝʥʘʩʮʠʥʫ ʪʘ ʬʽʙʨʦʥʝʢʪʠʥʫ [165].  

ʎʽ ʜʘʥʽ ʟʥʘʡʰʣʠ ʩʚʦʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʽ J. Birdina ʪʘ 

ʩʧʽʚʘʚʪ. (2017), ʷʢʽ ʚʠʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʣʘʤʽʥʽʥ-ʧʦʟʠʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʫ ʩʫʙʝʥʜʦʪʝʣʽʘʣʴʥʽʡ ʟʦʥʽ ʩʪʽʥʢʠ ʚʘʨʠʢʦʟʥʦ 

ʟʤʽʥʝʥʠʭ ʚʝʥ. ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʚʘʨʠʢʦʟʥʽʡ ʭʚʦʨʦʙʽ ʻ ʜʠʩʙʘʣʘʥʩ 

ʤʽʞ ʚʤʽʩʪʦʤ ʷʢ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʦʣʘʛʝʥʫ, ʪʘʢ ʽ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 
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ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ ʚ ʩʪʽʥʢʘʭ ʚʝʥ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʩʥʦʚʥʠʤ 

ʬʘʢʪʦʨʦʤ ʧʦʨʫʰʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [166]. 

ɺʠʷʚʣʝʥʦ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ ʧʦʻʜʥʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʞʦʚʯʦʚʠʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʩʠʥʜʨʦʤʫ ʅɼʉʊ. ʇʨʠʯʠʥʦʶ ʜʠʩʬʫʥʢʮʽʾ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʟʘʟʚʠʯʘʡ 

ʩʪʘʶʪʴ ʘʥʦʤʘʣʽʾ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ 

ʚʽʜʪʦʢʫ ʞʦʚʯʽ, ʨʦʟʚʠʪʢʦʤ ʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʬʣʶʢʩʽʚ, ʭʦʣʝʮʠʩʪʠʪʽʚ, ʭʦʣʘʥʛʽʪʽʚ 

ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʞʦʚʯʥʦʛʦ ʢʘʤʽʥʥʷ [167,168].  

ɿʘ ʥʘʷʚʥʦʩʪʽ ʰʝʩʪʠ ʪʘ ʙʽʣʴʰʝ ʜʽʘʛʥʦʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʦʟʥʘʢ ʩʠʥʜʨʦʤʫ 

ʅɼʉʊ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʜʫʦʜʝʥʦʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʦʛʦ ʨʝʬʣʶʢʩʫ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 11,9 ʨʘʟʘ [169]. ɼʦʚʝʜʝʥʠʡ ʟʚ'ʷʟʦʢ ʅɼʉʊ ʟ ʨʦʟʚʠʚʠʪʢʦʤ 

ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʦʾ ʨʝʬʣʶʢʩʥʦʾ ʭʚʦʨʦʙʠ [170].  

 

1.4 ɼʽʘʛʥʦʩʪʠʢʘ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

1.4.1. ʂʣʽʥʽʯʥʦ-ʬʝʥʦʪʠʧʦʚʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ 

ɼʽʘʛʥʦʩʪʠʢʘ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʦʚʠʥʥʘ ʧʦʯʠʥʘʪʠʩʷ ʟ 

ʚʠʢʣʶʯʝʥʥʷ ʩʧʘʜʢʦʚʠʭ ʧʦʨʫʰʝʥʴ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʯʠ ʽʥʰʦʾ ʛʝʥʝʪʠʯʥʦʾ 

ʧʘʪʦʣʦʛʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʣʫʯʝʥʥʷʤ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʅʠʥʽ ʚʽʜʦʤʦ ʧʦʥʘʜ 250 ʩʧʘʜʢʦʚʠʭ ʤʦʥʦʛʝʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʧʦʨʫʰʝʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʭʨʦʤʦʩʦʤʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʯʠʩʣʦʚʠʤʠ ʪʘ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ ʘʫʪʦʩʦʤ (ʭʚʦʨʦʙʘ ɼʘʫʥʘ, ʩʠʥʜʨʦʤ ʪʨʠʩʦʤʽʾ 

ʭʨʦʤʦʩʦʤʠ 8, ʩʠʥʜʨʦʤ 9ʨ), ʩʪʘʪʝʚʠʭ ʭʨʦʤʦʩʦʤ (ʩʠʥʜʨʦʤ ʂʣʘʡʥʬʝʣʴʪʝʨʘ), 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʙʫʜʦʚʠ ʭʨʦʤʦʩʦʤ;ʩʠʥʜʨʦʤ ʃʘʡʘʥʘ - ʌʨʽʥʩʘ (Lujan - 

Fryns), ʜʝʷʢʽ ʩʧʘʜʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ (ʛʦʤʦʮʠʩʪʠʥʫʨʽʷ, ʣʽʟʦʩʦʤʥʽ 

ʭʚʦʨʦʙʠ ʥʘʢʦʧʠʯʝʥʥʷ) ʪʘ ʽʥ. ɹʽʣʴʰʝ 50 ʛʝʥʝʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʘʤʦʛʦ 

ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʤʘʨʬʘʥʦʾʜʥʠʤ, ʘ ʙʣʠʟʴʢʦ 100 ï 

ʝʣʝʨʩʦʧʦʜʽʙʥʠʤ ʬʝʥʦʪʠʧʦʤ [4,5,171]. 

ɸʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ:  
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1. ɺʠʢʣʶʯʝʥʥʷ ʩʧʘʜʢʦʚʠʭ ʧʦʨʫʰʝʥʴ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

2. ʂʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ. ɺʠʷʚʣʝʥʥʷ 6 ʽ ʙʽʣʴʰʝ ʟʦʚʥʽʰʥʽʭ 

ʪʘ/ʘʙʦ ʚʽʩʮʝʨʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʩʠʩʪʝʤʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

(ʉɺʉʊ) ʽʟ ʟʘʣʫʯʝʥʥʷʤ 3 ʪʘ ʙʽʣʴʰʝ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ. 

3. ɸʥʘʣʽʟ ʨʦʜʦʚʦʜʫ. ɺʠʷʚʣʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʟʦʚʥʽʰʥʴʦʾ ʪʘ ʚʽʩʮʝʨʘʣʴʥʦʾ 

ʜʠʩʧʣʘʩʪʠʯʥʦʾ ʩʪʠʛʤʘʪʠʟʘʮʽʾ ʚ ʩʽʤ'ʾ. 

4. ʃʘʙʦʨʘʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ. ɺʠʷʚʣʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʧʦʨʫʰʝʥʥʷ 

ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ [171]. 

1.ʄʘʨʬʘʥʦʧʦʜʽʙʥʠʡ ʬʝʥʦʪʠʧ ʜʽʘʛʥʦʩʪʫʶʪʴ ʧʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ 

ʩʧʘʜʢʦʚʠʭ ʧʦʨʫʰʝʥʥʴ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ ʤʘʨʬʘʥʦʾʜʥʠʤ ʬʝʥʦʪʠʧʦʤ ʧʨʠ 

ʚʠʷʚʣʝʥʥʽ ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʢʦʨʝʥʷ ʘʦʨʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʦʚʦʾ 

ʥʦʨʤʠ Z-ʢʨʠʪʝʨʽʶ (Z ʜʦ 3,0 ʜʣʷ ʦʩʽʙ 20 ʨʦʢʽʚ ʪʘ ʤʦʣʦʜʰʝ), ʤʽʦʧʽʾ 30 ʽ ʤʝʥʰʝ 

ʪʘ ʢʽʩʪʢʦʚʠʭ ʦʟʥʘʢ ʩʠʩʪʝʤʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (4-6 ʙʘʣʽʚ), Z-

ʢʨʠʪʝʨʽʡ - ʨʽʟʥʠʮʷ ʤʽʞ ʽʩʪʠʥʥʠʤ ʪʘ ʥʘʣʝʞʥʠʤ ʜʽʘʤʝʪʨʘʤʠ ʢʦʨʝʥʷ ʘʦʨʪʠ, 

ʧʦʜʽʣʝʥʘ ʥʘ ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʘ. 

2.MASS-ʬʝʥʦʪʠʧ, ʷʢʠʡ ʜʫʞʝ ʚʘʞʢʦ ʚʽʜʨʽʟʥʠʪʠ ʚʽʜ ʩʠʥʜʨʦʤʫ ʄʘʨʬʘʥʘ ʟ 

ʥʝʧʦʚʥʠʤ ʥʘʙʦʨʦʤ ʦʟʥʘʢ. ʉʘʤʝ ʪʦʤʫ ʢʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʠʢʠ çMASS ʬʝʥʦʪʠʧʫè 

ʟʛʽʜʥʦ ʟ ʧʝʨʝʛʣʷʥʫʪʠʤʠ ɻʝʥʪʩʴʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʩʫʪʪʻʚʦ ʩʧʨʦʱʝʥʽ. ʉʴʦʛʦʜʥʽ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʴʦʛʦ ʜʽʘʛʥʦʟʫ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʷʚʣʷʪʠ ʚʝʩʴ ʥʘʙʽʨ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʦʟʥʘʢ. MASS-ʬʝʥʦʪʠʧ ʤʦʞʥʘ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʫ ʦʩʽʙ ʩʪʘʨʰʝ 20 

ʨʦʢʽʚ ʧʨʠ ʧʨʠʢʦʨʜʦʥʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ ʢʦʨʝʥʷ ʘʦʨʪʠ (Z ʙʣʠʟʴʢʦ 2,0, ʘʣʝ ʥʝ 

ʙʽʣʴʰʝ), ʥʘʷʚʥʦʩʪʽ ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʩʢʝʣʝʪʥʦʾ ʦʟʥʘʢʠ ʪʘ ʦʟʥʘʢ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʣʫʯʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʥʘ 5 ʙʘʣʽʚ ʽ ʙʽʣʴʰʝ . 

3. ʇʝʨʚʠʥʥʠʡ ʧʨʦʣʘʧʩ ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ. ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʣʘʧʩʫ 

ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ ʤʘʻ ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʧʦʻʜʥʘʥʥʷ ʟ ʦʟʥʘʢʘʤʠ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʣʫʯʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʘʢʠʭ. ʇʦʻʜʥʘʥʥʷ ʧʨʦʣʘʧʩʫ 

ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ ʽʟ ʢʣʽʥʽʯʥʦʶ ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʩʠʥʜʨʦʤ ʧʨʦʣʘʧʩʫ ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ. ɼʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʽ ʚʝʛʝʪʘʪʠʚʥʘ 

ʜʠʩʬʫʥʢʮʽʷ, ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʦʪʝʥʟʽʷ ʪʘ ʦʨʪʦʩʪʘʪʠʯʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, 

ʧʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ ʧʦʨʫʰʝʥʥʷ ʨʝʧʦʣʷʨʠʟʘʮʽʾ ʥʘ ɽʂɻ. ʇʄʂ ʤʦʞʝ 
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ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʦʟʥʘʢʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 

ʧʨʠʯʦʤʫ ʨʽʚʝʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 5 

ʙʘʣʽʚ. ɿ ʦʛʣʷʜʫ ʥʘ ʩʢʘʟʘʥʦʛʦ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʧʝʨʚʠʥʥʠʡ ʧʨʦʣʘʧʩ ʤʽʪʨʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ʩʣʽʜ ʟʘʟʥʘʯʘʪʠ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʚ ʙʘʣʘʭ. ʋ 

ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʯʠ ʤʽʥʽʤʘʣʴʥʠʭ ʧʨʦʷʚʘʭ ʩʠʩʪʝʤʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʧʨʠ ʧʨʦʣʘʧʩʽ ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ ʩʣʽʜ ʛʦʚʦʨʠʪʠ ʧʨʦ ʽʟʦʣʴʦʚʘʥʠʡ 

ʧʨʦʣʘʧʩ ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ. 

4. ɽʣʝʨʩʦʧʦʜʽʙʥʠʡ ʬʝʥʦʪʠʧ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ ʩʠʥʜʨʦʤʫ 

ɽʣʝʨʩʘ - ɼʘʥʣʦ ʪʘ ʅʅʉʊ ʟ ʝʣʝʨʩʦʧʦʜʽʙʥʠʤ ʬʝʥʦʪʠʧʦʤ, ʚʠʷʚʣʝʥʥʷ 2 ʪʘ ʙʽʣʴʰ 

ʤʘʣʠʭ ʦʟʥʘʢ ʟʘʣʫʯʝʥʥʷ ʰʢʽʨʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʣʠʤʠ ʧʨʦʷʚʘʤʠ ʟʘʣʫʯʝʥʥʷ 

ʤ'ʷʟʽʚ, ʩʫʛʣʦʙʽʚ, ʩʫʜʠʥ. 

ʇʝʨʝʣʽʢ ʜʽʘʛʥʦʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ çʤʘʣʠʭ ʦʟʥʘʢè ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʝʣʝʨʩʦʧʦʜʽʙʥʦʛʦ ʬʝʥʦʪʠʧʫ: 

- ɻʣʘʜʢʘ, ʙʘʨʭʘʪʠʩʪʘ ʰʢʽʨʘ, -ʪʝʥʜʝʥʮʽʷ ʜʦ ʨʦʟʪʷʞʥʦʩʪʽ ʰʢʽʨʠ (2,5-3,0 ʩʤ), 

- ʢʝʣʦʾʜʥʽ ʨʫʙʯʠʢʠ, ʘʪʨʦʬʽʯʥʽ ʩʪʨʽʾ, 

- ʝʢʭʽʤʦʟʠ/ʧʝʪʝʭʽʾ/ʥʦʩʦʚʽ ʢʨʦʚʦʪʝʯʽ, 

- ʤ'ʷʟʦʚʘ ʛʽʧʦʪʦʥʽʷ/ʛʨʠʞʽ/ʧʪʦʟʠ ʦʨʛʘʥʽʚ, 

- ʛʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ/ʚʠʚʠʭʠ/ʧʽʜʚʠʚʠʭʠ ʩʫʛʣʦʙʽʚ, ʧʣʦʩʢʦʩʪʦʧʽʩʪʴ, ʢʣʠʰʦʥʦʛʽʩʪʴ, 

ʜʠʩʬʫʥʢʮʽʷ ʚʠʩʦʯ-ʥʦ-ʥʠʞʥʴʦʱʝʣʝʧʥʦʛʦ ʩʫʛʣʦʙʘ, 

- ʚʘʨʠʢʦʟʥʽ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʫ ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ, 

- ʦʙʪʷʞʝʥʠʡ ʩʽʤʝʡʥʠʡ ʘʥʘʤʥʝʟ [171, 172]. 

5.ɼʦʙʨʦʷʢʽʩʥʘ ʛʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ ʩʫʛʣʦʙʽʚ. ɻʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʩʣʘʙʢʦʩʪʽ ʟʚ'ʷʟʦʢ, ʷʢʘ ʤʘʻ ʩʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ 

ʮʴʦʤʫ ʚʽʜʽʛʨʘʶʪʴ ʤʫʪʘʮʽʾ ʛʝʥʽʚ, ʱʦ ʢʦʜʫʶʪʴ ʢʦʣʘʛʝʥ, ʝʣʘʩʪʠʥ, ʬʽʙʨʠʣʽʥ ʽ 

ʪʝʥʘʩʮʠʥ ʍ. 

6. ʅʝʢʣʘʩʠʬʽʢʦʚʘʥʠʡ ʬʝʥʦʪʠʧ ʜʽʘʛʥʦʩʪʫʶʪʴ ʧʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ 

ʩʧʘʜʢʦʚʠʭ ʧʦʨʫʰʝʥʴ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʤʘʨʬʘʥʦʧʦʜʽʙʥʦʛʦ ʪʘ 

ʝʣʝʨʩʦʧʦʜʽʙʥʦʛʦ ʬʝʥʦʪʠʧʽʚ ʧʨʠ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʚʠʷʚʣʝʥʥʽ ʙ ʽ 

ʙʽʣʴʰ ʤʘʣʠʭ ʦʟʥʘʢ ʩʠʩʪʝʤʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʦʙʪʷʞʝʥʦʛʦ 
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ʩʽʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʫ ʟʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʤʘʨʢʝʨʽʚ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ [5,171,172]. 

ɼʦ ʥʝʢʣʘʩʠʬʽʢʦʚʘʥʦʛʦ ʬʝʥʦʪʠʧʫ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʧʘʮʽʻʥʪʽʚ ʽʟ 

çʥʝʩʧʝʮʠʬʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠè. ɿʛʽʜʥʦ ʟ ʧʝʨʝʛʣʷʥʫʪʠʤʠ 

ɻʝʥʪʩʴʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 2010, ʜʦ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʥʘʣʝʞʘʪʴ ʚʠʧʘʜʢʠ ʚʠʷʚʣʝʥʥʷ 5 

ʽ ʙʽʣʴʰʝ ʙʘʣʽʚ ʩʠʩʪʝʤʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚ ʦʩʽʙ ʤʦʣʦʜʰʝ 20 

ʨʦʢʽʚ ʙʝʟ ʨʦʟʰʠʨʝʥʥʷ ʘʦʨʪʠ ʪʘ ʦʟʥʘʢ ʧʨʦʣʘʧʩʫ ʤʽʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ. 

ʆʩʢʽʣʴʢʠ ʧʝʨʝʛʣʷʜ ɻʝʥʪʩʴʢʠʭ ʢʨʠʪʝʨʽʾʚ ʥʝ ʜʘʻ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʧʨʦ 

ʪʘʢʪʠʢʫ ʚʝʜʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʩʪʘʨʰʝ 20 ʨʦʢʽʚ ʟ ʯʠʩʣʦʤ ʙʘʣʽʚ ʉɺʉʊ 

5 ʽ ʙʽʣʴʰʝ, ʧʦʜʘʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʢʣʽʥʽʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʪʘʢʦʛʦ 

ʟʘʣʫʯʝʥʥʷ ʟ ʢʣʽʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ [4,172]. 

ɺʽʜʜʘʶʯʠ ʜʘʥʠʥʫ ʯʠʩʣʝʥʥʠʤ  ʜʦʩʣʽʜʞʝʥʥʷʤ, ʟʘʩʥʦʚʘʥʠʤ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʽʣʴʢʽʩʥʦʛʦ ʘʙʦ ʙʘʣʴʥʦʛʦ ʧʽʜʭʦʜʽʚ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʩʧʣʘʟʽʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʽ ʜʦʟʚʦʣʠʣʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʾʭ ʚʥʝʩʦʢ ʫ ʬʦʨʤʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʜʦ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʬʝʥʦʪʠʧʫ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʽ ʚʠʧʘʜʢʠ ʚʠʷʚʣʝʥʥʷ ʥʝ 

ʤʝʥʰʝ ʰʝʩʪʠ ʤʘʣʠʭ ʟʦʚʥʽʰʥʽʭ ʪʘ/ʘʙʦ ʚʽʩʮʝʨʘʣʴʥʠʭ ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʟʘ ʫʤʦʚʠ ʚʠʢʣʶʯʝʥʥʷ ʚʩʽʭ ʚʠʱʝʥʘʟʚʘʥʠʭ ʩʠʥʜʨʦʤʽʚ ʪʘ ʬʝʥʦʪʠʧʽʚ, ʪʘ 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʦʙʪʷʞʝʥʦʛʦ ʟʘ ʩʧʘʜʢʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 

ʩʽʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʫ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʘʥʠʭ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʨʫʰʝʥʥʷ 

ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ [1,5,171]. 

 

1.4.2. ɻʝʥʦʪʠʧʦʚʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ 

ʇʝʨʰʽ ʢʦʤʧʣʝʢʩʥʽ ʩʧʨʦʙʠ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʙʫʣʠ ʟʨʦʙʣʝʥʽ Victor McKusick (1956) ʽ ˇʨʫʥʪʫʚʘʣʠʩʴ ʥʘ 

ʛʨʫʧʘʭ ʦʟʥʘʢ ʽ ʩʠʤʧʪʦʤʽʚ, ʩʧʘʜʢʦʚʠʭ ʤʦʜʝʣʷʭ, ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥʘʭ ʪʘ 

ʦʙʤʝʞʝʥʽʡ ʜʦʩʪʫʧʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʦʣʝʢʫʣʷʨʥʽ ʜʝʬʝʢʪʠ [173].  

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʚʝʣʠʢʘ ʬʝʥʦʪʠʧʽʯʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʮʠʭ ʨʦʟʣʘʜʽʚ, ʧʦʷʚʘ ʩʧʝʢʪʨʽʚ ʩʧʦʨʽʜʥʝʥʠʭ ʬʝʥʦʪʠʧʽʚ ʽ ʨʦʟʰʠʨʝʥʥʷ ʟʥʘʥʴ ʧʨʦ 
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ʚʝʣʠʯʝʟʥʫ ʙʘʟʦʚʫ ʤʦʣʝʢʫʣʷʨʥʫ ʤʝʨʝʞʫ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʦʙʤʝʞʝʥʥʷ ʮʽʻʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. ʉʴʦʛʦʜʥʽ ʮʽ ʨʦʟʣʘʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʢʣʘʩʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʦʩʥʦʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ: ʢʦʣʘʛʝʥʦʧʘʪʽʾ (ʧʦʨʫʰʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ 

ʢʦʣʘʛʝʥʦʤ) ʪʘ ʝʣʘʩʪʦʧʘʪʽʾ (ʧʦʨʫʰʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʝʣʘʩʪʠʥʦʤ). 

ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʢʦʣʘʛʝʥʦʧʘʪʽʾ ʚʢʣʶʯʘʶʪʴ ʩʠʥʜʨʦʤ ɽʣʝʨʩʘ-ɼʘʥʣʦʩʘ, 

ʥʝʜʦʩʢʦʥʘʣʠʡ ʦʩʪʝʦʛʝʥʝʟ, ʩʠʥʜʨʦʤ ɸʣʴʧʦʨʪʘ ʪʘ ʭʦʥʜʨʦʜʠʧʣʘʟʽʾ. 

ɽʣʘʩʪʠʥʦʧʘʪʽʾ ʚʢʣʶʯʘʶʪʴ ʩʠʥʜʨʦʤ ʄʘʨʬʘʥʘ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤ ʨʦʟʣʘʜʠ, 

ʧʩʝʚʜʦʢʩʘʥʪʦʤʫ ʝʣʘʩʪʠʯʥʫ ʪʘ ʩʠʥʜʨʦʤʠ çʜʨʷʙʣʦʾ ʰʢʽʨʠè [16]. 

ʅʠʥʽ ʚʽʜʦʤʦ ʧʨʠʙʣʠʟʥʦ 30 ʨʽʟʥʠʭ ʄʄP, ʷʢʽ ʥʘ ʦʩʥʦʚʽ ʩʫʙʩʪʨʘʪʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʨʦʟʜʽʣʝʥʦ ʥʘ 5 ʛʨʫʧ: ʢʦʣʘʛʝʥʘʟʠ; ʞʝʣʘʪʠʥʘʟʠ; ʩʪʨʦʤʝʣʽʟʠʥʠ; 

ʤʝʤʙʨʘʥʦʟʚôʷʟʘʥʽ; ʽʥʰʽ ʤʘʪʨʠʢʩʠʥʠ, ʥʝ ʟʘʨʘʭʦʚʘʥʽ ʜʦ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʛʨʫʧ. 

ʉʫʙʩʽʤʝʡʩʪʚʦ ʞʝʣʘʪʠʥʘʟ ʚʢʣʶʯʘʻ 2 ʬʝʨʤʝʥʪʠ ð ʞʝʣʘʪʠʥʘʟʫ ɸ (ʄʄʈ-2) ʽ 

ʞʝʣʘʪʠʥʘʟʫ ɺ (ʄʄʈ-9). ʄʄʈ-2,9 ʚʠʷʚʣʷʶʪʴ ʚʠʩʦʢʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ 

ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ, ʪʦʤʫ ʽʥʦʜʽ ʾʭ ʥʘʟʠʚʘʶʪʴ ʢʦʣʘʛʝʥʘʟʘʤʠ IV ʪʠʧʫ. ʄʄʈ-2  

ʟʘʡʤʘʶʪʴ ʮʝʥʪʨʘʣʴʥʫ ʧʦʟʠʮʽʶ ʚ ʨʝʛʫʣʶʚʘʥʥʽ ʙʘʣʘʥʩʫ ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʩʠʥʪʝʟʫ 

ʪʘ ʧʨʦʪʝʦʣʽʟʫ ʚ ʧʦʟʘʢʣʽʪʠʥʥʦʤʫ ʤʘʪʨʠʢʩʽ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʦʨʛʘʥʽʟʤʽ [174]. 

ʆʩʥʦʚʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ ʻ ʪʢʘʥʠʥʥʽ 

ʽʥʛʽʙʽʪʦʨʠ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ ï ʊɯʄʈ (ʊɯʄʈ-1, ʊɯʄʈ- 2, ʊɯʄʈ-3, TIMʈ-4). ʋʩʽ 4 

ʛʨʫʧʠ ʊɯʄʈ ʟʜʘʪʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʧʨʦʪʝʦʣʽʟ ʣʘʪʝʥʪʥʠʭ ʬʦʨʤ ʪʘ ʽʥʛʽʙʫʚʘʪʠ 

ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʄʄʈ, ʘʣʝ ʊɯʄʈ-1 ʘʢʪʠʚʥʽʰʠʡ ʱʦʜʦ ʄʄʈ-9, ʘ ʊɯʄʈ-2 

ʚʠʷʚʣʷʻ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʩʪʦʩʦʚʥʦ ʄʄʈ-2 [175]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʮʽ ʬʝʨʤʝʥʪʠ, ʘ ʩʘʤʝ, ʾʭ ʝʢʩʧʨʝʩʽʷ, ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ, 

ʱʦ ʾʭ ʢʦʜʫʶʪʴ, ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʽ 

ʬʘʢʪʦʨʠ  ʧʨʠ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ [176],[177], [178]  ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽʡ 

ʧʘʪʦʣʦʛʽʾ [179], [180], ʦʬʪʘʣʴʤʦʣʦʛʽʾ [181].  

ɼʣʷ ʛʝʥʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʠʷʚʣʝʥʥʷ ʩʧʘʜʢʦʚʦʛʦ ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ. ʂʦʣʘʛʝʥ I ʪʠʧʫ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʝʚʥʠʤʠ ʬʦʨʤʘʤʠ ʩʠʥʜʨʦʤʫ ɽʣʝʨʩʘ-ɼʘʥʣʦʩʘ [182]. 
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ɯʥʰʘ ʛʨʫʧʘ  ʚʢʣʶʯʘʻ ʛʨʫʧʫ ʤʽʩʩʝʥʩ-ʤʫʪʘʮʽʡ ʚ COL1A1, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʟʘʤʽʥʠ ʟʘʣʠʰʢʫ ʘʨʛʽʥʽʥʫ ʥʘ ʟʘʣʠʰʦʢ ʮʠʩʪʝʾʥʫ ʫ ʧʦʪʨʽʡʥʦʤʫ ʩʧʽʨʘʣʴʥʦʤʫ 

ʜʦʤʝʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʠʤʝʨʽʚ Ŭ1. ɼʝʷʢʽ ʟ ʮʠʭ ʟʘʤʽʥ (R312C), 

(R574C), (R1093C)] ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʦʜʽʚʘʥʦʶ ʩʭʠʣʴʥʽʩʪʶ ʜʦ 

ʨʦʟʨʠʚʫ ʘʨʪʝʨʽʡ [183].  

ʄʫʪʘʮʽʾ ʚ ʛʝʥʘʭ COL5A1 ʽ COL5A2, ʱʦ ʢʦʜʫʶʪʴ ʧʨʦ-Ŭ1 ʽ ʧʨʦ-Ŭ2 

ʣʘʥʮʶʛʠ ʧʨʦʢʦʣʘʛʝʥʫ ʪʠʧʫ V, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠʩʫʪʥʽ ʫ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʣʶʜʝʡ ʟ ʢʣʘʩʠʯʥʠʤ ʝʣʝʨʩʦʧʦʜʽʙʥʠʤ ʬʝʥʦʪʠʧʦʤ, ʨʦʟʣʘʜʦʤ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʪʨʽʘʜʦʶ ʛʽʧʝʨʤʦʙʽʣʴʥʦʩʪʽ ʩʫʛʣʦʙʽʚ, 

ʛʽʧʝʨʨʦʟʪʷʞʥʦʩʪʽ ʰʢʽʨʠ ʪʘ ʘʪʨʦʬʽʯʥʠʤʠ ʨʫʙʮʷʤʠ [184].  

ʂʦʣʘʛʝʥ ʪʠʧʫ V ï ʮʝ ʥʝʟʥʘʯʥʠʡ ʬʽʙʨʠʣʷʨʥʠʡ ʢʦʣʘʛʝʥ, ʷʢʠʡ ʟôʻʜʥʫʻʪʴʩʷ 

ʟ ʢʦʣʘʛʝʥʦʤ ʪʠʧʫ I ʽ ʜʽʻ ʷʢ ʨʝʛʫʣʷʪʦʨ ʜʽʘʤʝʪʨʘ ʢʦʣʘʛʝʥʦʚʠʭ ʬʽʙʨʠʣ ʟʘʚʜʷʢʠ 

ʫʪʨʠʤʘʥʥʶ ʥʝʢʦʣʣʘʛʝʥʦʚʦʛʦ N-ʢʽʥʮʝʚʦʛʦ ʜʦʤʝʥʫ ʢʦʣʘʛʝʥʦʚʦʛʦ ʣʘʥʮʶʛʘ pro 

Ŭ1(V)  [185], [186], [187], [188], [189]. 

ʉʫʜʠʥʥʠʡ ʪʠʧ ʩʠʥʜʨʦʤʫ ɽʣʝʨʩʘ-ɼʘʥʣʦʩʘ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʪʦʥʢʦʶ, ʥʘʧʽʚʧʨʦʟʦʨʦʶ ʰʢʽʨʦʶ; ʣʝʛʢʽ ʩʠʥʮʽ; ʽ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʨʦʟʨʠʚʫ ʘʨʪʝʨʽʡ, ʢʠʰʝʯʥʠʢʘ ʽ ʚʘʛʽʪʥʦʾ ʤʘʪʢʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʤʫʪʘʮʽʡ ʚ ʛʝʥʽ 

COL3A1, ʱʦ ʢʦʜʫʻ ʧʨʦ-Ŭ1-ʣʘʥʮʶʛ ʧʨʦʢʦʣʘʛʝʥʫ III ʪʠʧʫ. ɺʠʷʚʣʝʥʦ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʤʫʪʘʮʽʡ COL3A1, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʻ ʪʦʯʢʦʚʠʤʠ ʤʫʪʘʮʽʷʤʠ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʤʽʥʠ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʛʣʽʮʠʥʫ ʚ ʧʦʪʨʽʡʥʽʡ ʩʧʽʨʘʣʽ ʤʦʣʝʢʫʣʠ 

ʢʦʣʘʛʝʥʫ [190], [191]. 

ʅʝʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʧʨʦʪʝʦʛʣʽʢʘʥʠ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ɼʉʊ. ʇʨʦʪʝʦʛʣʽʢʘʥʠ ʚʭʦʜʷʪʴ ʜʦ ʯʠʩʣʘ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʣʽʪʠʥʥʠʭ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʽ 

ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʤʘʪʨʠʢʩʦʚ ʩʧʦʣʫʯʥʠʭ ʪʢʘʥʠʥ, ʤʘʶʪʴ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ 

ʪʢʘʥʠʥʘʭ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʦʨʛʘʥʽʟʘʮʽʶ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥ, 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʢʣʽʪʠʥ, ʧʨʦʣʽʬʝʨʘʮʽʶ, ʘʜʛʝʟʽʶ ʪʘ ʤʽʛʨʘʮʽʶ [192].  

ɿʥʘʥʥʷ ʧʨʦ ʛʝʥʝʪʠʯʥʫ ʝʪʽʦʣʦʛʽʶ ɼʉʊ ʙʫʣʠ ʜʦʜʘʪʢʦʚʦ ʨʦʟʰʠʨʝʥʽ 

ʚʽʜʢʨʠʪʪʷʤ ʤʫʪʘʮʽʡ ʚ ʛʝʥʽ ENPP1, ʷʢʠʡ ʢʦʜʫʻ ʬʝʨʤʝʥʪ ʝʢʪʦʥʫʢʣʝʦʪʠʜ 
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ʧʽʨʦʬʦʩʬʘʪʘʟʘ ʬʦʩʬʦʜʽʝʩʪʝʨʘʟʘ 1, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʨʽʜʢʽʩʥʽ ʚʠʧʘʜʢʠ 

ʝʣʘʩʪʠʯʥʦʾ ʧʩʝʚʜʦʢʩʘʥʪʦʤʠ  [193]. 

ʂʨʽʤ ʨʦʟʰʠʨʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʤʫʪʘʮʽʡ, ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ 

ʜʦ ʛʝʥʽʚ-ʤʦʜʠʬʽʢʘʪʦʨʽʚ ʚʠʥʠʢ ʫ ʩʧʨʦʙʽ ʧʦʷʩʥʠʪʠ ʧʦʤʽʪʥʫ ʢʣʽʥʽʯʥʫ ʤʽʥʣʠʚʽʩʪʴ 

ɼʉʊ  ʽ ʟʨʦʙʠʪʠ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʙʽʣʴʰ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ [194].  

ʇʦʰʫʢ ʛʝʥʝʪʠʯʥʠʭ ʪʨʠʛʝʨʽʚ ʻ ʩʢʣʘʜʥʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʯʘʩʪʦ 

ʯʝʨʝʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʬʝʥʦʪʠʧʽʚ. ʗʢʱʦ ʦʩʪʘʥʥʽ ʟʜʝʙʽʣʴʰʦʛʦ 

ʚʠʢʣʠʢʘʶʪʴ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʦ ʩʧʨʘʚʜʽ ʢʦʨʠʩʥʠʡ ʛʝʥʝʪʠʯʥʠʡ 

ʤʦʜʠʬʽʢʘʪʦʨ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʧʝʨʝʜʙʘʯʠʪʠ ʧʝʨʝʙʽʛ ʜʘʥʦʛʦ ʩʠʤʧʪʦʤʫ ʪʘ/ʘʙʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. ɹʘʛʘʪʦ ʛʝʥʽʚ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʚʚʘʞʘʣʠʩʷ ʛʝʥʝʪʠʯʥʠʤʠ 

ʪʨʠʛʝʨʘʤʠ ɼʉʊ , ʥʘʧʨʠʢʣʘʜ, OPN, XYLT1 ʽ XYLT2, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʣʠʰʝ 

ʛʝʥʘʤʠ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ  

[195]. 

ʄʫʪʘʮʽʾ ʚ ʛʝʥʘʭ, ʱʦ ʢʦʜʫʶʪʴ ʧʦʟʘʢʣʽʪʠʥʥʽ ʙʽʣʢʠ, ʷʢʽ ʻ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʝʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʘʙʦ ʙʝʨʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʾʭ 

ʟʙʽʨʮʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʣʴʢʘ ʝʣʘʩʪʠʯʥʠʭ ʪʢʘʥʠʥ ʽ ʚʠʢʣʠʢʘʶʪʴ 

ʧʣʝʡʦʪʨʦʧʥʽ ʧʨʦʷʚʠ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʰʠʨʝʥʥʷ ʢʦʨʝʥʷ ʘʦʨʪʠ, ʝʤʬʽʟʝʤʫ ʣʝʛʝʥʽʚ, 

ʘ ʪʘʢʦʞ ʜʠʚʝʨʪʠʢʫʣʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʪʘ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ. ʗʢ 

ʷʩʢʨʘʚʠʡ ʧʨʠʢʣʘʜ, ʘʫʪʦʩʦʤʥʦ-ʜʦʤʽʥʘʥʪʥʠʡ ʩʠʥʜʨʦʤ ʜʨʷʙʣʦʾ ʰʢʽʨʠ (ADCL) 

ʩʧʨʠʯʠʥʝʥʠʡ ʤʫʪʘʮʽʷʤʠ ʚ ʛʝʥʽ ELN, ʷʢʠʡ ʢʦʜʫʻ ʝʣʘʩʪʠʥ [196,197]. ʇʘʮʽʻʥʪʠ ʟ 

ADCL ʤʘʶʪʴ ʨʦʟʣʘʜ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʽ ʩʭʠʣʴʥʽ ʜʦ ʨʦʟʰʠʨʝʥʥʷ 

ʢʦʨʝʥʷ ʘʦʨʪʠ ʪʘ ʝʤʬʽʟʝʤʠ [198]. 

ɼʚʦʘʣʝʣʴʥʽ ʤʫʪʘʮʽʾ ʚ FBLN5 ʚʠʢʣʠʢʘʶʪʴ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʠʚʥʠʡ 

ʩʠʥʜʨʦʤ ʜʨʷʙʣʦʾ ʰʢʽʨʠ  ʪʠʧʫ 1a ʽ ʚʠʢʣʠʢʘʶʪʴ ʙʽʣʴʰ ʚʘʞʢʠʡ ʬʝʥʦʪʠʧ ʽʟ 

ʟʘʛʨʦʟʣʠʚʦʶ ʜʣʷ ʞʠʪʪʷ ʝʤʬʽʟʝʤʦʶ, ʷʢʘ ʯʘʩʪʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʜʠʪʠʥʩʪʚʽ [199]. 

ɺʠʥʠʢʘʶʪʴ ʩʪʝʥʦʟʠ ʚʝʣʠʢʠʭ ʘʨʪʝʨʽʡ ʽ ʜʠʚʝʨʪʠʢʫʣʠ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ʽ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ.  

ʉʠʥʜʨʦʤ ʋʨʙʘʥʘ-ʈʽʬʢʽʥʘ-ɼʝʚʽʩʘ (ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ ARCL ʪʠʧʫ 1c), 

ʜʫʞʝ ʩʭʦʞʠʡ ʨʦʟʣʘʜ CL ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʦʟʚʠʪʢʫ ʣʝʛʝʥʽʚ, ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʪʘ 
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ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ, ʩʧʨʠʯʠʥʝʥʠʡ ʛʦʤʦʟʠʛʦʪʥʠʤʠ ʘʙʦ ʩʢʣʘʜʥʠʤʠ 

ʛʝʪʝʨʦʟʠʛʦʪʥʠʤʠ ʤʫʪʘʮʽʷʤʠ ʚ LTBP4 [200], [201]. 

ʇʘʪʦʛʝʥʝʟ ʩʠʥʜʨʦʤʫ çʟʚʠʚʠʩʪʦʩʪʽ ʘʨʪʝʨʽʡè  ʧʦʚôʷʟʘʥʠʡ ʟ ʛʝʥʦʤ FBLN4, 

ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʫʪʘʮʽʷʤʠ ʚ SLC2A10, ʱʦ ʢʦʜʫʻ ʪʨʘʥʩʧʦʨʪʝʨ ʛʣʶʢʦʟʠ GLUT10 

[202]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʪʦʯʥʦʾ ʦʙʣʘʩʪʽ ʛʝʥʦʤʘ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʽ 

ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ, ʚʽʨʦʛʽʜʥʘ 

ʘʩʦʮʽʘʮʽʷ ʟ ʨʦʟʚʠʪʢʦʤ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʩʪʘʥʦʚʣʝʥʘ ʣʠʰʝ ʫ 

ʢʽʣʴʢʦʭ ʟ ʥʠʭ [203].  

ɻʝʥʝʪʠʯʥʽ ʪʨʠʛʝʨʠ ʚ ʨʦʟʚʠʪʢʫ ʛʨʠʞʝʚʦʾ ʭʚʦʨʦʙʠ, ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʚʝʥʪʨʘʣʴʥʠʭ ʛʨʠʞ ʚʠʷʚʣʝʥʽ ʪʘ ʦʧʠʩʘʥʽ ʫ ʩʚʽʪʦʚʽʡ ʪʘ ʚʽʪʯʠʟʥʷʥʽʡ ʣʽʪʝʨʘʪʫʨʽ. 

ɺʽʜʦʤʽ ʧʫʙʣʽʢʘʮʽʾ ʧʨʦ ʨʦʣʴ ʢʦʣʘʛʝʥʦʛʝʥʝʟʫ ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʨʦʟʚʠʪʢʫ 

çʛʨʠʞʦʚʦʾ ʭʚʦʨʦʙʠè [204], ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʚʝʥʪʨʘʣʴʥʠʭ ʛʨʠʞ [205,206], 

ʛʝʥʽʪʘʣʴʥʦʛʦ ʧʨʦʣʘʧʩʫ [207].   
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1.5. ʈʝʟʶʤʝ ʜʦ ʨʦʟʜʽʣʫ 1 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ 

ʘʙʜʦʤʽʥʘʣʴʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ï ʮʝ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʻʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʟ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ ʤʝʜʠʮʠʥʠ ʷʢ ʥʘʫʢʠ. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʭʽʨʫʨʛʽʾ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʯʘʩʪʦʪʘ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʰʚʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʪʘ 

ʝʚʝʥʪʨʘʮʽʡ ʥʝ ʤʘʻ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ. 

ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʫ ʩʚʽʪʦʚʽʡ ʪʘ ʚʽʪʯʠʟʥʷʥʽʡ ʭʽʨʫʨʛʽʯʥʽʡ ʩʧʽʣʴʥʦʪʽ ʥʝʤʘʻ 

ʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʘ ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ, ʘʣʛʦʨʠʪʤʫ 

ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ ʨʦʟʚʠʪʢʫ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ.  

ɿʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʩʝʨʝʜ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʻ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʜʽʣʷʥʮʽ ʘʥʘʩʪʦʤʦʟʫ, 

ʧʦʨʫʰʝʥʥʷ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥʠ, ʽʥʬʝʢʮʽʷ, ʧʽʜʚʠʱʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ, ʟʤʽʥʠ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ, ʛʨʫʙʽ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ 

ʪʦʱʦ [45].  

ʏʘʩʪʦ ʥʘʩʣʽʜʢʦʤ ʩʘʤʝ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ 

ʻ ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʫ ʚʽʣʴʥʫ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʫ 29-32%, 

ʯʝʨʝʟ ʧʦʨʦʞʥʠʥʫ ʛʥʽʡʥʠʢʘ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚ 24,3% ʚʠʧʘʜʢʽʚ, ʯʝʨʝʟ 

ʝʚʝʥʪʝʨʦʚʘʥʫ ʨʘʥʫ - 9,3% [97] ʃʝʪʘʣʴʥʽʩʪʴ ʧʨʠ ʨʦʟʚʠʪʢʫ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʚ 

ʨʘʥʥʴʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʩʢʣʘʜʘʻ 16,5-57,5%, ʘ ʚ ʛʦʩʪʨʦʤʫ 

ʧʝʨʽʦʜʽ, ʪʘʢ ʟʚʘʥʽ, ʥʝʩʬʦʨʤʦʚʘʥʽ ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ - 20,0-80,0%, ʧʨʠ ʚʠʩʦʢʠʭ 

ʪʦʥʢʦʢʠʰʢʦʚʠʭ ʥʦʨʠʮʷʭ - 82-90% [98].  

ʆʪʞʝ, ʷʢ ʙʘʯʠʤʦ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʭʘʨʯʦʚʦʾ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʘʥʪʠʤʽʢʨʦʙʥʽʡ ʪʝʨʘʧʽʾ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʦʧʝʨʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ ʨʽʚʝʥʴ ʣʝʪʘʣʴʥʦʩʪʽ ʧʨʠ ʮʴʦʤʫ ʛʨʽʟʥʦʤʫ 

ʫʩʢʣʘʜʥʝʥʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʢʨʘʡ ʚʠʩʦʢʠʤ. 

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʻ ʜʦʩʪʘʪʥʴʦ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʘʪʦʣʦʛʽʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʚʠʚʯʝʥʥʶ ʾʾ ʨʦʣʽ ʚ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ɼʉʊ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʘ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤ ʪʠʧʦʤ 

ʫʩʧʘʜʢʫʚʘʥʥʷ, ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʦʶ ʢʣʽʥʽʯʥʦʶ ʢʘʨʪʠʥʦʶ, ʘ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 
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ʫʩʪʘʥʦʚʣʝʥʠʤ ʽ ʜʦʙʨʝ ʚʠʚʯʝʥʠʤ ʛʝʥʥʠʤ ʘʙʦ ʙʽʦʭʽʤʽʯʥʠʤ ʜʝʬʝʢʪʦʤ. ʅɼʉʊ - 

ʮʝ ʥʝ ʻʜʠʥʘ ʥʦʟʦʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, ʘ ʛʝʪʝʨʦʛʝʥʥʘ ʛʨʫʧʘ, ʧʨʠ ʷʢʽʡ ʥʘʙʽʨ 

ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʥʝ ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʞʦʜʥʝ ʽʟ ʩʧʘʜʢʦʚʠʭ ʤʦʥʦʛʝʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ [1].  

ɼʘʥʽ ʧʨʦ ʧʦʰʠʨʝʥʽʩʪʴ ʅɼʉʊ ʩʫʧʝʨʝʯʣʠʚʽ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʽʟʥʠʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤʠ ʽ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʅʠʟʢʘ ʘʚʪʦʨʽʚ ʚʽʜʟʥʘʯʘʻ, ʱʦ 

ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 

ʦʩʥʦʚʥʠʭ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʠʤʠʭ ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʩʪʘʥʦʚʠʪʴ, ʟʘ 

ʨʽʟʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʚʽʜ 20 ʜʦ 80% [12].  

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʨʦʣʴ ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ, ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʨʫʙʮʷ, ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ ʻ ʙʝʟʩʫʤʥʽʚʥʦʶ [36], [37] ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʽ ʧʨʦ ʨʦʣʴ ʅɼʉʊ ʫ ʮʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʧʨʘʢʪʠʯʥʦ 

ʥʝʤʘʻ. 

ʅʝʦʙʭʽʜʥʝ ʧʦʛʣʠʙʣʝʥʝ  ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʚ 

ʜʽʣʷʥʮʽ ʘʥʘʩʪʦʤʦʟʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʠʤʫʣʷʮʽʾ ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʘʜʝʢʚʘʪʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʥʘʩʪʦʤʦʟʦʚʘʥʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʤʠ ʟʥʘʡʰʣʠ ʧʦʦʜʠʥʦʢʽ  ʧʫʙʣʽʢʘʮʽʾ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʘʨʝʟʫ 

ʢʠʰʦʢ [38]; ʧʝʨʝʙʽʛʫ ʧʝʨʠʪʦʥʽʪʫ [39], [40]; ʧʘʥʢʨʝʘʪʠʪʫ [208]. 

ʅʠʟʢʘ ʘʚʪʦʨʽʚ ʚʚʘʞʘʻ, ʱʦ MMP ʚʽʜʽʛʨʘʶʪʴ ʧʝʚʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ ʯʝʨʝʟ ʽʥʛʽʙʫʚʘʥʥʷ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ. ʍʦʯʘ ʛʝʥʠ 

ʢʦʣʘʛʝʥʫ ʪʠʧʫ I ʽ III, ʟʘʟʚʠʯʘʡ, ʥʘʜʤʽʨʥʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʤʽʩʮʷʭ ʘʥʘʩʪʦʤʦʟʫ, 

ʫ ʤʦʜʝʣʽ ʱʫʨʽʚ ʤʘʢʩʠʤʘʣʴʥʘ ʝʢʩʧʨʝʩʽʷ ʛʝʥʽʚ ʥʝ ʜʦʩʷʛʘʣʘʩʷ ʜʦ 7 ʜʥʽʚ ʧʽʩʣʷ 

ʦʧʝʨʘʮʽʾ [80]. 

ʆʙʨʘʥʥʷ ʩʘʤʝ ʮʠʭ ʛʝʥʽʚ ʥʝ ʙʫʣʦ ʚʠʧʘʜʢʦʚʠʤ ð ʧʨʠ ʚʠʙʦʨʽ ʤʠ 

ʢʝʨʫʚʘʣʠʩʷ ʦʩʥʦʚʥʠʤʠ ʚʽʜʦʤʠʤʠ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʨʫʙʮʷ, ʤʽʞʢʠʰʢʦʚʦʛʦ ʘʥʘʩʪʦʤʦʟʫ 

[209,210].  
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ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʚ ʪʢʘʥʠʥʘʭ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʛʘʥʠʤ 

ʟʘʛʦʻʥʥʷʤ ʘʥʘʩʪʦʤʦʟʫ ʚʠʷʚʣʷʣʘʩʴ ʚʠʱʘ ʝʢʩʧʨʝʩʽʷ MMP-1 ʪʘ MMP-2 ʫ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʪʘ MMP-2 ʪʘ MMP-9 ʫ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ. ʊʘʢʦʞ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʾʭ ʨʽʚʥʽ ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʦʧʝʨʘʮʽʾ, 

ʢʽʣʴʢʦʩʪʽ ʢʨʦʚʦʪʝʯʽ ʪʘ ʚʽʜ ʚʠʥʠʢʥʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʈʽʚʥʽ 

MMP-2 ʽ MMP-9 ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʚʘʣʠ ʟ ʨʦʟʚʠʪʢʦʤ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ, ʪʦʜʽ ʷʢ ʨʽʚʥʽ TIMP-1 ʽ TIMP-2 ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʝʛʘʪʠʚʥʫ 

ʢʦʨʝʣʷʮʽʶ [84].  

ɿʘ ʜʘʥʠʤʠ ʩʚʽʪʦʚʦʾ ʪʘ ʚʽʪʯʠʟʥʷʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ 

ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʘ ʩʘʤʝ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ  MMP2, rs243865 ʪʘ TIMP2, rs9900972 ʥʝ ʧʨʦʚʦʜʠʣʦʩʷ. 

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʽ ʜʦʮʽʣʴʥʠʤ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʾ 

ʭʽʨʫʨʛʽʯʥʦʾ ʥʘʫʢʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʜʝʷʢʠʭ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ 

ʟʚôʷʟʢʽʚ ʟ ʢʣʽʥʽʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʠʤʠ, ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʦʾ  ʨʦʣʽ.  

 ʅʘ ʥʘʰʫ, ʜʫʤʢʫ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘ ʪʣʽ ʅɼʉʊ, ʧʦʰʫʢ ʬʝʥʦʪʠʧʦʚʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ 

ʨʦʟʚʠʪʢʫ.  ɻʣʠʙʦʢʝ ʥʘʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʠʭ ʪʨʠʛʝʨʽʚ, ʚʠʷʚʣʝʥʥʷ 

ʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʘʪʦʛʝʥʝʟʫ ʤʦʞʝ ʩʪʘʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʥʘʧʨʘʮʶʚʘʥʴ ʥʦʚʠʭ 

ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ 

ʪʘʢʠʭ ʭʚʦʨʠʭ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʢʣʽʥʽʯʥʽʡ ʙʘʟʽ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ ʪʘ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʅʋʆɿ ʽʤʝʥʽ ʇ.ʃ ʐʫʧʠʢʘ ï ʚʽʜʜʽʣʽ ʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʭʽʨʫʨʛʽʾ ʜʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʭʽʨʫʨʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤ. ʆ. ʆ. 

ʐʘʣʽʤʦʚʘè ʅɸʄʅ ʋʢʨʘʾʥʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʘʣʦʩʴ ʟ ʢʽʣʴʢʦʭ ʝʪʘʧʽʚ. ɺʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʚʦʨʠʭ 

ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʛʨʫʧʠ ʟʛʽʜʥʦ ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʠ, ʟʘʜʘʯ, ʘ ʪʘʢʦʞ ʥʘʧʨʷʤʢʽʚ 

ʪʘ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʝʨʰʠʡ ʝʪʘʧ: ʢʣʽʥʽʯʥʦ-ʬʝʥʦʪʠʧʦʚʠʡ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʧʨʦʚʦʜʠʣʠ 

ʧʨʦʩʧʝʢʪʠʚʥʝ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʦʶ ʭʽʨʫʨʛʽʯʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ ʧʨʦʜʦʚʞ 2016-2019 ʨʨ. (ʜʝʪʘʣʴʥʦ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʨʦʟʜʽʣʽ 2.2.). 

ʄʝʪʦʶ 1-ʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʮʽʥʢʘ ʧʦʰʠʨʝʥʦʩʪʽ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ 

ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭ, ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ.   

ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʽʤ ʭʚʦʨʠʤ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ 

(ʜʝʪʘʣʴʥʠʡ ʟʙʽʨ ʩʢʘʨʛ, ʘʥʘʤʥʝʟʫ, ʨʝʪʝʣʴʥʝ ʦʙ`ʻʢʪʠʚʥʝ ʦʙʩʪʝʞʝʥʥʷ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ), ʣʘʙʦʨʘʪʦʨʥʽ (ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʡ, ʙʽʦʭʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ, ʢʦʘʛʫʣʦʛʨʘʤʘ) ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ (ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ, ɽʭʦʂɻ, ʋɿɼ 

ʆʏʇ, ʌɻɼʉ, ʟʘ ʧʦʢʘʟʘʤʠ ʂʊ ʆɻʂ, ʆʏʇ, ʄʈʊ, ʌʂʉ).  

ɼʣ̫ ʦʮʽʥʢʠ ʥʘʷʚʥʦʩʪʽ ʦʟʥʘʢ ʩʠʥʜʨʦʤʫ ʅɼʉʊ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʬʝʥʦʪʠʧʦʚʫ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʫ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʇʝʨʝʪʦʣʯʽʥʦʾ 

ʊ.ʌ. (2013). ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʧʝʨʤʦʙʽʣʴʥʦʩʪʽ ʩʫʛʣʦʙʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʽ ʢʨʠʪʝʨʽʾ ʉ. Carter ʽ J. Wilkinson (1964) ʫ ʤʦʜʠʬʽʢʘʮʽʾ P. Beighton 

(1983). ʉʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʰʢʘʣʦʶ ʢʨʠʪʝʨʽʾʚ ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʾ (2003).  

 ʇʨʠ  ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ: 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: 
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- ʧʘʮʽʻʥʪʠ ʦʙʦʭ ʩʪʘʪʝʡ ʽʟ ʭʽʨʫʨʛʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʱʦ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʘʪʦʣʦʛʽʻʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʾʚ ʟʘ ʊ.ʖ. 

ʉʤʦʣʴʥʦʚʦʶ (2003): ʛʨʠʞʽ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʛʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ 

ʜʽʘʬʨʘʛʤʠ, ʜʠʚʝʨʪʠʢʫʣʠ ʩʪʨʘʚʦʭʦʜʫ, ʜʠʚʝʨʪʠʢʫʣʠ ʢʠʰʝʯʥʠʢʘ, 

ʜʦʣʽʭʦʩʠʛʤʘ, ʛʝʤʦʨʦʡ,  ʩʧʣʘʥʭʥʦʧʪʦʟ;  

- ʚʽʢ ʧʘʮʽʻʥʪʽʚ 18-70 ʨʦʢʽʚ; 

- ʽʥʬʦʨʤʦʚʘʥʘ ʧʠʩʴʤʦʚʘ ʟʛʦʜʘ ʧʘʮʽʻʥʪʘ (ʧʨʝʜʩʪʘʚʥʠʢʘ ʧʘʮʽʻʥʪʘ) ʥʘ 

ʫʯʘʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʽ; 

- ʟʜʘʪʥʽʩʪʴ ʧʘʮʽʻʥʪʘ ʜʦ ʘʜʝʢʚʘʪʥʦʾ ʩʧʽʚʧʨʘʮʽ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʨʠʪʝʨʽʾ  ʥʝ ʚʢʣʶʯʝʥʥʷ:  

- ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʤʝʥʰʝ 18 ʯʠ ʙʽʣʴʰʝ 70 ʨʦʢʽʚ; 

- ʩʠʩʪʝʤʥʘ ʧʘʪʦʣʦʛʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʨʝʚʤʘʪʠʟʤ, ʨʝʚʤʘʪʦʾʜʥʠʡ 

ʘʨʪʨʠʪ, ʩʠʩʪʝʤʥʠʡ ʯʝʨʚʦʥʠʡ ʚʦʚʯʘʢ, ʩʠʩʪʝʤʥʘ ʩʢʣʝʨʦʜʝʨʤʽʷ, 

ʚʫʟʣʠʢʦʚʠʡ ʧʝʨʠʘʨʪʝʨʽʾʪ, ʜʝʨʤʘʪʦʤʽʦʟʠʪ, ʭʚʦʨʦʙʘ ɹʝʭʪʻʨʝʚʘ); 

- ʝʥʜʦʢʨʠʥʥʘ ʧʘʪʦʣʦʛʽʷ (ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ);  

- ʭʨʦʥʽʯʥʽ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʠʰʦʢ (ʭʚʦʨʦʙʘ ʂʨʦʥʘ, ʥʝʩʧʝʮʠʬʽʯʥʠʡ 

ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ); 

- ʧʝʨʝʥʝʩʝʥʘ ʧʨʦʤʝʥʝʚʘ ʯʠ ʭʽʤʽʦʪʝʨʘʧʽʷ; 

- ʢʘʭʝʢʩʽʷ, ʚʠʨʘʞʝʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ;   

- ʥʘʷʚʥʽʩʪʴ ʧʩʠʭʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʨʦʟʣʘʜʽʚ, ʱʦ ʟʘʚʘʞʘʪʠʤʫʪʴ 

ʧʘʮʽʻʥʪʦʚʽ ʨʦʟʫʤʽʥʥʶ ʫʤʦʚ ʫʯʘʩʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ.  

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷ:  

- ʥʝʜʦʪʨʠʤʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʣʽʢʘʨʷ-ʜʦʩʣʽʜʥʠʢʘ;  

- ʥʝʷʚʢʘ ʥʘ ʯʝʨʛʦʚʠʡ ʚʽʟʠʪ ʜʦ ʣʽʢʘʨʷ-ʜʦʩʣʽʜʥʠʢʘ;  

- ʚʽʜʤʦʚʘ ʚʽʜ ʧʦʜʘʣʴʰʦʾ ʫʯʘʩʪʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ  ʚ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 1 ʚʽʜʽʙʨʘʥʦ 74 ʧʘʮʽʻʥʪʠ ʟ 

ʥʘʷʚʥʽʩʪʶ ʥʝ ʤʝʥʰʝ 3-ʭ ʦʟʥʘʢ-ʬʝʥʽʚ ʟ ʩʫʤʘʨʥʠʤ ʽʥʜʝʢʩʦʤ ʚʠʷʚʣʶʚʘʥʦʩʪʽ ʥʝ 

ʤʝʥʰʝ 1,92 ʟʘ ʬʝʥʦʪʠʧʦʚʦʶ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʦʶ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ (2013). ʅɼʉʊ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ 
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(ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ120158); ʦʮʽʥʢʦʶ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ (ʦʢʩʠʧʨʦʣʽʥ ʢʨʦʚʽ, ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ ʩʝʯʽ); ʛʽʩʪʦʣʦʛʽʯʥʠʭ (ʨʝʘʢʮʽʾ ʟ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ, PAS-ʨʝʘʢʮʽʷ) ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Ŭ-SMA, 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Collagen IV). 

ɺʢʘʟʘʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ: ʘʥʘʣʽʟ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ ʤʘʪʨʠʢʩʥʦʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 

2 ʪʘ ʪʢʘʥʠʥʥʦʛʦ ʽʥʛʽʙʽʪʦʨʫ ʤʘʪʨʠʢʩʥʦʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 2 (MMP2, TIMP2). 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʧʝʨʝʜʫʤʦʚ 

ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʜʘʥʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ.  

ɻʨʫʧʫ ʧʦʨʽʚʥʷʥʥʷ, ʱʦ, ʚʦʜʥʦʯʘʩ, ʩʣʫʛʫʚʘʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ MMP-2, TIMP-2 ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʩʢʣʘʣʦ 80 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ 

ʚʢʣʶʯʝʥʥʷ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʱʦ ʩʢʣʘʣʠ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 2 (n=73).  

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʧʘʮʽʻʥʪʠ ʦʙʦʭ ʩʪʘʪʝʡ ʽʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ;  

- ʧʘʮʽʻʥʪʠ ʦʙʦʭ ʩʪʘʪʝʡ ʽʟ ʪʦʥʢʦ-, ʪʦʚʩʪʦʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ;  

- ʧʘʮʽʻʥʪʠ ʦʙʦʭ ʩʪʘʪʝʡ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ; 

- ʚʽʢ ʧʘʮʽʻʥʪʽʚ 18-70 ʨʦʢʽʚ; 

- ʽʥʬʦʨʤʦʚʘʥʘ ʧʠʩʴʤʦʚʘ ʟʛʦʜʘ ʧʘʮʽʻʥʪʘ (ʧʨʝʜʩʪʘʚʥʠʢʘ ʧʘʮʽʻʥʪʘ) ʥʘ 

ʫʯʘʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʽ; 

- ʟʜʘʪʥʽʩʪʴ ʧʘʮʽʻʥʪʘ ʜʦ ʘʜʝʢʚʘʪʥʦʾ ʩʧʽʚʧʨʘʮʽ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʨʠʪʝʨʽʾ ʥʝ ʚʢʣʶʯʝʥʥʷ ʪʘ ʚʠʢʣʶʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʠ ʪʘʢʠʤ ʢʨʠʪʝʨʽʷʤʠ ʥʘ 

1-ʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 3 ʧʽʜʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ:  

ɻʨʫʧʘ 2.1. - ʧʘʮʽʻʥʪʠ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ 

ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ (n=32); 
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ɻʨʫʧʘ 2.2. ï ʧʘʮʽʻʥʪʠ ʟ ʪʦʥʢʦ-, ʪʦʚʩʪʦʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ, (n=30); 

ɻʨʫʧʘ 2.3. ï ʧʘʮʽʻʥʪʠ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ, (n=11). 

ʇʘʮʽʻʥʪʘʤ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʅɼʉʊ (ʦʢʩʠʧʨʦʣʽʥ ʢʨʦʚʽ, ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ ʩʝʯʽ); ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

(ʨʝʘʢʮʽʾ ʟ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ, PAS-

ʨʝʘʢʮʽʷ); ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Ŭ-SMA, 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Collagen IV) ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, (ʘʥʘʣʽʟ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ MMP-2, TIMP-2).  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 3-ʤʫ ʝʪʘʧʽ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʩʧʽʣʴʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʛʝʥʝʪʠʯʥʠʭ ʦʟʥʘʢ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʞʣʠʚʠʭ ʪʨʠʛʝʨʽʚ 

ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʛʨʫʧʽ ʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ ʦʟʥʘʢʘʤʠ ʅɼʉʊ 

(n=74) ʪʘ ʫ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ ʜʝʷʢʠʤʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ (n=73).  

ʄʝʪʦʶ ɯV ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʨʦʟʨʦʙʢʘ ʦʨʠʛʽʥʘʣʴʥʠʭ ʤʝʪʦʜʠʢ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ 

(ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ, ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ) ʥʘ ʪʣʽ ʅɼʉʊ.  

ʋ ʨʝʟʶʤʦʚʘʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.1.1. 

 

 

 

 

 

 

 

 

 

 

 

ɯ ʝʪʘʧ: ʢʣʽʥʽʯʥʦ-ʬʝʥʦʪʠʧʦʚʠʡ  

ï ʦʮʽʥʢʘ ʧʦʰʠʨʝʥʦʩʪʽ ʅɼʉʊ ʫ ʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  

ʢʨʠʪʝʨʽʾʚ ʚʢʣʶʯʝʥʥʷ, ʥʝ ʚʢʣʶʯʝʥʥʷ, ʚʠʢʣʶʯʝʥʥʷ;  

ï ʥʘʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ.  

ɺʽʢʦʚʠʡ ʮʝʥʟ 18-70 ʨ.  

150 ʧʘʮʽʻʥʪʽʚ 
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˱˱ ͔ͭ͊ͨΥ ͍͒͋ͪ͜͜ ͨ͊ͼ͜Ί͍ͤͭ͜ ͘ ͍͔͔͙͙ͨ͒ͭͪ͒͗ͤͣ͜ ͙ͦͤ͊͊ͣ͘͟ ˹˨˿́ ͭ͊ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͙ͪͯͨ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ м 

- ʥʝ ʤʝʥʰʝ 3-ʭ ʦʟʥʘʢ-ʬʝʥʽʚ ʟ ʩʫʤʘʨʥʠʤ ʽʥʜʝʢʩʦʤ ʚʠʷʚʣʶʚʘʥʦʩʪʽ 

Ó1,92; 

- ʤʝʪʘʙʦʣʽʯʥʽ ʤʘʨʢʝʨʠ (ʦʢʩʠʧʨʦʣʽʥ ʢʨʦʚʽ, ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ 

ʩʝʯʽ); 

- ʛʽʩʪʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ (ʨʝʘʢʮʽʾ ʟ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ, PAS-ʨʝʘʢʮʽʷ);  

- ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʘʨʢʝʨʠ (ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Ŭ-SMA, 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Collagen IV); 

- ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʘʥʘʣʽʟ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʽʚ MMP2, TIMP2); 

-  ʩʧʦʩʽʙ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ˉ120158). 

ɺʽʢʦʚʠʡ ʮʝʥʟ 18-70 ʨ. 

74 ʧʘʮʽʻʥʪʠ 

˱˱˱ ͔ͭ͊ͨΥ ͔͔ͦ͋ͫͭ͗ͤͤΎ ͎ͪͯͨ ͨ͊ͼ͜Ί͍ͤͭ͜ ͘ ͔͒Ύ͙͙ͣ͟ ͨͫ͜͡Ύ͔ͦͨͪ͊ͼ͚͙͙ͤͣ͜ 
͔ͯͫ͊͒ͤͤͤ͟͡Ύ͙ͣ ͭ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͙ͪͯͨ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ н 

- ʤʝʪʘʙʦʣʽʯʥʽ ʤʘʨʢʝʨʠ (ʦʢʩʠʧʨʦʣʽʥ, ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ); 

- ʛʽʩʪʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ (ʨʝʘʢʮʽʾ ʟ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, 

ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ, PAS-ʨʝʘʢʮʽʷ);  

- ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʘʨʢʝʨʠ (ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Ŭ-SMA, 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Collagen IV); 

- ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʘʥʘʣʽʟ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʽʚ MMP2, TIMP2);  

ɺʽʢʦʚʠʡ ʮʝʥʟ 18-70 ʨ. 

73 ʧʘʮʽʻʥʪʠ 
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ʈʠʩ. 2.1.1. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

˥ͪͯͨ͊ нΦмΦ 

ʇʘʮʽʻʥʪʠ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ 

ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ 

ʧʦʨʦʞʥʠʩʪʠʭ 

ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ, 

n=32 

˥ͪͯͨ͊ нΦн 

ʇʘʮʽʻʥʪʠ ʟ ʪʦʥʢʦ-

ʪʦʚʩʪʦʢʠʰʢʦʚʠʤʠ 

ʥʦʨʠʮʷʤʠ, 

n=30 

˥ͪͯͨ͊ нΦоΦ 

ʇʘʮʽʻʥʪʠ ʟ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠ

ʤʠ ʝʚʝʥʪʨʘʮʽʷʤʠ, 

n=11 

V˱ ʝʪʘʧ: ʥʘʧʨʘʮʶʚʘʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʜʝʷʢʠʤʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ 

ʭʽʨʫʨʛʽʯʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʥʘ ʪʣʽ ʅɼʉʊ  
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2.2. ʂʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʭʚʦʨʠʭ. 

ʈʦʙʦʪʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʦʩʧʝʢʪʠʚʥʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʪʘ ʘʥʘʣʽʟʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʪʝʞʝʥʥʷ 150 ʭʚʦʨʠʭ ʟ ʭʽʨʫʨʛʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ, ʱʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʘʪʦʣʦʛʽʻʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʾʚ 

ʚʠʨʘʞʝʥʦʩʪʽ ɼʉʊ ʟʘ ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʶ (2003): ʛʨʠʞʽ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʛʨʠʞʽ 

ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʜʠʚʝʨʪʠʢʫʣʠ ʩʪʨʘʚʦʭʦʜʫ, ʜʠʚʝʨʪʠʢʫʣʠ 

ʢʠʰʝʯʥʠʢʘ, ʜʦʣʽʭʦʩʠʛʤʘ, ʛʝʤʦʨʦʡ,  ʩʧʣʘʥʭʥʦʧʪʦʟ ʪʘ 73 ʭʚʦʨʠʭ ʟ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ (ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʪʦʥʢʦ-, ʪʦʚʩʪʦʢʠʰʢʦʚʽ ʥʦʨʠʮʽ, ʝʚʝʥʪʨʘʮʽʾ), 

ʷʢʽ ʣʽʢʫʚʘʣʠʩʴ ʫ ʚʽʜʜʽʣʝʥʥʽ ʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ ɼʋ çʅɯʍʊ ʽʤʝʥʽ 

ʆ.ʆ. ʐʘʣʽʤʦʚʘè ʟʘ 2016-2020 ʨʨ.  

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ, ʥʝ ʚʢʣʶʯʝʥʥʷ, ʚʠʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʪʘ ʧʨʠʥʮʠʧʠ 

ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʪʘʣʴʥʦ ʚʽʜʦʙʨʘʞʝʥʽ ʚ 

ʨʦʟʜʽʣʽ 2.1.  

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʟʘ ʩʪʘʪʪʶ, ʥʦʟʦʣʦʛʽʯʥʠʤʠ ʬʦʨʤʘʤʠ, ʷʢʽ ʦʙʩʪʝʞʫʚʘʣʠʩʴ 

ʥʘ 1 ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣ. 2.1. ɯʟ 150 ʭʚʦʨʠʭ ʚʢʘʟʘʥʦʾ ʛʨʫʧʠ 

ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ 67,  ʞʽʥʦʢ - 83. ɺʽʢ ʭʚʦʨʠʭ - ʚʽʜ 24 ʜʦ 70 ʨ., ʩʝʨʝʜʥʽʡ ʚʽʢ - 

56,3Ñ7,43 ʨ.  

 

ʈʠʩ. 2.2.1. ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ, ʦʙʩʪʝʞʝʥʠʭ ʥʘ 1 ʝʪʘʧʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ. 
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ʊʘʙʣʠʮʷ 2.2.1. 

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ, ʦʙʩʪʝʞʝʥʠʭ ʥʘ 1 ʝʪʘʧʽ, ʟʘ ʥʦʟʦʣʦʛʽʯʥʠʤʠ ʬʦʨʤʘʤʠ 

 

ˉ 

ʧ/ʧ 

ʅʦʟʦʣʦʛʽʯʥʽ ʬʦʨʤʠ n %  

1. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʚʝʥʪʨʘʣʴʥʽ ʛʨʠʞʽ 43 28,6 

2. ʇʘʭʦʚʽ, ʩʪʝʛʥʦʚʽ, ʧʫʧʢʦʚʽ ʛʨʠʞʽ 42 28 

3. ɻʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ 26 17,3 

4. ɻʝʤʦʨʦʡ 12 8 

5. ɼʠʚʝʨʪʠʢʫʣʠ ʢʠʰʝʯʥʠʢʘ 11 7,3 

6. ɼʦʣʽʭʦʩʠʛʤʘ, ʤʝʛʘʢʦʣʦʥ  10 6,6 

7. ɼʠʚʝʨʪʠʢʫʣʠ ʩʪʨʘʚʦʭʦʜʫ (ʮʝʥʢʝʨʦʚʩʴʢʽ) 6 4 

9. ɺʩʴʦʛʦ 150 100 

 

ɯʟ 150 ʭʚʦʨʠʭ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 74 ʧʘʮʽʻʥʪʠ 

ʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ ʦʟʥʘʢʘʤʠ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ ʩʢʣʘʣʠ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 1.  ʏʦʣʦʚʽʢʽʚ ʙʫʣʦ 40,  ʞʽʥʦʢ ï 34 

(ʨʠʩ. 2.2.2.). ɺʽʢ ʭʚʦʨʠʭ - ʚʽʜ 23 ʜʦ 70 ʨ., ʩʝʨʝʜʥʽʡ ʚʽʢ - 54,3Ñ7,43 ʨ. (ʪʘʙʣ. 

2.2.1.).  

ʊʘʙʣʠʮʷ 2.2.2. 

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 1 ʟʘ ʚʽʢʦʤ ʪʘ ʩʪʘʪʪʶ 

ʉʪʘʪʴ ɺʽʢ ʭʚʦʨʠʭ, 

ʨʦʢʠ 

ʈʘʟʦʤ 

ɼʦ 30 31-40 41-50 51-60 61-70 n % 

ɾʽʥʢʠ 5 6 8 9 6 34 54,5 

ʏʦʣʦʚʽʢʠ 4 10 12 9 5 40 45,5 

ɺʩʴʦʛʦ 9 16 20 18 11 74 100 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 1 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ 

ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.2.3. 

 

ʈʠʩ. 2.2.2. ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 1 ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʚʢʣʶʯʝʥʥʷ 

ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, 

ʱʦ ʩʢʣʘʣʠ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 2 (n=73). ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣ. 2.2.3. 

ʊʘʙʣʠʮʷ 2.2.3. 

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 2 ʟʘ ʚʽʢʦʤ ʪʘ ʩʪʘʪʪʶ 

ʉʪʘʪʴ ɺʽʢ ʭʚʦʨʠʭ, 

ʨʦʢʠ 

ʈʘʟʦʤ 

ɼʦ 30 31-40 41-50 51-60 61-70 n % 

ɾʽʥʢʠ 3 7 8 7 7 32 44,6 

ʏʦʣʦʚʽʢʠ 4 8 9 11 9 41 55,4 

ɺʩʴʦʛʦ 7 14 18 18 16 73 100 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʧʽʜʛʨʫʧ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʘʙʜʦʤʽʥʘʣʴʥʠʤʠ 
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ʫʩʢʣʘʜʥʝʥʥʷʤʠ 2.1, 2.2, 2.3 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣ. 2.2.4. 

ʊʘʙʣʠʮʷ 2.2.4 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʧʦ ʧʽʜʛʨʫʧʘʭ 2.1., 2.2., 2.3. ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ, n=73 

ʇʦʢʘʟʥʠʢ 

ɸʙʩ. / % 

ɻʨʫʧʘ 

2.1. 

n=32 

ɻʨʫʧʘ 

2.2. 

n=30 

ɻʨʫʧʘ 2.3. 

n=11 

ɺʩʴʦʛʦ 

n=73  

ʉʪʘʪʴ 

ʏʦʣʦʚʽʢʠ 

 

17 / 

53,1% 

 

17 / 

56,7% 

 

6 / 

54,5% 

 

40 / 

54,7% 

ɾʽʥʢʠ  

 

15 / 

46,9% 

 

13 / 

43,3% 

 

5 / 

45,5% 

 

33 / 

45,3% 

ʈʦʟʧʦʜʽʣ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 2 ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ ʚʽʜʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ. 2.2.3. 

ʈʠʩ. 2.2.3. ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 2 ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ. 

ɺ ʧʨʦʮʝʩʽ ʨʝʪʨʦ- ʪʘ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʦʮʽʥʠʣʠ 

ʨʝʟʫʣʴʪʘʪʠ ʦʧʝʨʘʮʽʡ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʬʦʨʤʫʚʘʥʥʷʤ ʘʥʘʩʪʦʤʦʟʽʚ 

(n=722). ʉʪʨʫʢʪʫʨʘ ʛʨʫʧʠ ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘ 
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ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʟ ʧʨʠʚʦʜʫ ʷʢʠʭ ʚʠʢʦʥʘʥʘ ʧʝʨʚʠʥʥʘ ʦʧʝʨʘʮʽʷ ʚʽʜʦʙʨʘʞʝʥʘ ʫ 

ʪʘʙʣʠʮʽ 2.2.5.  

ʊʘʙʣʠʮʷ 2.2.5 

ʉʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ 2.1 ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, (n=32) 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʷʢʦʛʦ 

ʚʠʢʦʥʘʥʦ ʧʝʨʚʠʥʥʫ ʦʧʝʨʘʮʽʶ 

ʂʽʣʴʢʽʩʪʴ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʝʡ 

ʘʥʘʩʪʦʤʦʟʽʚ 

ʄʝʟʝʥʪʝʨʽʘʣʴʥʠʡ ʪʨʦʤʙʦʟ 

(ʩʝʛʤʝʥʪʘʨʥʠʡ) 

2 

ʇʝʨʬʦʨʘʮʽʷ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ (ɼʇʂ) 

1 

ɻʦʩʪʨʽ ʧʝʨʬʦʨʘʮʽʾ ʪʦʥʢʦʾ ʢʠʰʢʠ 4 

ʇʝʨʬʦʨʘʮʽʷ ʜʠʚʝʨʪʠʢʫʣʘ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ 

2 

ʉʧʘʡʢʦʚʘ ʢʠʰʢʦʚʘ ʥʝʧʨʦʭʽʜʥʽʩʪʴ 4 

ɿʣʦʷʢʽʩʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʦʙʦʜʦʚʦʾ 

ʢʠhʢʠ 

8 

ɿʣʦʷʢʽʩʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʧʨʷʤʦʾ 

ʢʠʰʢʠ 

5 

ʃʽʧʦʩʘʨʢʦʤʘ ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʟ ʢʦʤʧʨʝʩʽʻʶ ʩʫʤʽʞʥʠʭ 

ʦʨʛʘʥʽʚ  

2 

ʊʨʘʚʤʘʪʠʯʥʽ (ʷʪʨʦʛʝʥʥʽ) 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʠʰʦʢ (ʩʽʪʯʘʩʪʠʡ 

ʪʨʘʥʩʧʣʘʥʪʘʪ, ʧʨʦʣʝʞʝʥʴ ʚʽʜ 

ʜʨʝʥʘʞʘ)  

 

4 

ɺʩʴʦʛʦ  32 
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ʋ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʟʦʚʥʽʰʥʽʤʠ ʪʦʥʢʦ-, 

ʪʦʚʩʪʦʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ, ʱʦ ʣʽʢʫʚʘʣʠʩʴ ʫ ʚʽʜʜʽʣʽ ʪʦʨʘʢʦ-

ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ, ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ (66,7%) ʩʪʘʥʦʚʠʣʠ ʭʚʦʨʽ 

ʦʧʝʨʦʚʘʥʽ ʚ ʽʥʰʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʋʢʨʘʾʥʠ, ʢʦʪʨʽ ʧʦʩʪʫʧʠʣʠ ʫ 

ʅɯʍʊ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʪʠʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. ʉʪʨʫʢʪʫʨʘ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʟʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʟ ʧʨʠʚʦʜʫ ʷʢʠʭ ʚʠʢʦʥʘʥʘ ʧʝʨʚʠʥʥʘ ʦʧʝʨʘʮʽʷ ʚʽʜʦʙʨʘʞʝʥʘ ʫ 

ʪʘʙʣʠʮʽ 2.2.6. 

ʊʘʙʣʠʮʷ 2.2.6 

ʉʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ 2.2 ʟ ʟʦʚʥʽʰʥʽʤʠ ʢʠʰʢʦʚʠʤʠ 

ʥʦʨʠʮʷʤʠ, (n=30) 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʷʢʦʛʦ 

ʚʠʢʦʥʘʥʦ ʧʝʨʚʠʥʥʫ ʦʧʝʨʘʮʽʶ 

ʂʽʣʴʢʽʩʪʴ 

ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ 

ʄʝʟʝʥʪʝʨʽʘʣʴʥʠʡ ʪʨʦʤʙʦʟ 

(ʩʝʛʤʝʥʪʘʨʥʠʡ) 

3 

ʇʝʨʬʦʨʘʮʽʷ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ (ɼʇʂ) 

5 

ɿʘʱʝʤʣʝʥʘ ʛʨʠʞʘ 2 

ʇʝʨʬʦʨʘʮʽʷ ʜʠʚʝʨʪʠʢʫʣʘ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ 

4 

ʅʦʚʦʫʪʚʦʨʝʥʥʷ ʦʙʦʜʦʚʦʾ ʪʘ ʧʨʷʤʦʾ 

ʢʠhʦʢ 

6 

ɻʦʩʪʨʠʡ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʘʧʝʥʜʠʮʠʪ 

(ʘʧʝʥʜʠʢʫʣʷʨʥʠʡ ʘʙʩʮʝʩ) 

3 

ʊʨʘʚʤʘʪʠʯʥʽ (ʷʪʨʦʛʝʥʥʽ) 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʠʰʦʢ (ʬʽʢʩʘʮʽʷ ʢʠʰʢʠ 

ʜʦ ʩʽʪʯʘʩʪʦʛʦ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʫ, 

ʧʨʦʣʝʞʝʥʴ ʚʽʜ ʜʨʝʥʘʞʘ, 

ʧʦʱʢʦʜʞʝʥʥʷ ɼʇʂ ʧʽʜ ʯʘʩ 

7 
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ʥʝʬʨʝʢʪʦʤʽʾ) 

ɺʩʴʦʛʦ  11 

ʋ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ 

ʝʚʝʥʪʨʘʮʽʷʤʠ, ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ (73%) ʪʘʢʦʞ ʩʪʘʥʦʚʠʣʠ ʭʚʦʨʽ 

ʦʧʝʨʦʚʘʥʽ ʚ ʽʥʰʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʢʦʪʨʽ ʧʦʩʪʫʧʠʣʠ ʫ ʢʣʽʥʽʢʫ 

ʅɯʍʊ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʪʠʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. ʉʪʨʫʢʪʫʨʘ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʩʣʷʦʧʨʝʨʘʮʽʡʥʠʤʠ ʝʚʝʥʪʨʘʮʽʷʤʠ ʟʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʟ ʧʨʠʚʦʜʫ ʷʢʠʭ ʚʠʢʦʥʘʥʘ ʧʝʨʚʠʥʥʘ ʦʧʝʨʘʮʽʷ ʚʽʜʦʙʨʘʞʝʥʘ ʫ 

ʪʘʙʣʠʮʽ 2.2.7. 

ʊʘʙʣʠʮʷ 2.2.7 

ʉʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ 2.3 ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ 

ʝʚʝʥʪʨʘʮʽʷʤʠ, (n=11) 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʷʢʦʛʦ 

ʚʠʢʦʥʘʥʦ ʧʝʨʚʠʥʥʫ ʦʧʝʨʘʮʽʶ 

ʂʽʣʴʢʽʩʪʴ 

ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ 

ʅʦʚʦʫʪʚʦʨʝʥʥʷ ʦʙʦʜʦʚʦʾ ʪʘ ʧʨʷʤʦʾ 

ʢʠʰʦʢ 

4 

ʄʝʟʝʥʪʝʨʽʘʣʴʥʠʡ ʪʨʦʤʙʦʟ  1 

ʉʧʘʡʢʦʚʘ ʢʠʰʢʦʚʘ ʥʝʧʨʦʭʽʜʥʽʩʪʴ 2 

ʇʩʝʚʜʦʢʽʩʪʘ ʛʦʣʽʚʢʠ ʇʐɿ 1 

ʇʝʨʬʦʨʘʮʽʷ ʚʠʨʘʟʢʠ ʰʣʫʥʢʘ 1 

ɻʦʩʪʨʠʡ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʧʘʥʢʨʝʘʪʠʪ 1 

ɻʦʩʪʨʠʡ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʭʦʣʝʮʠʩʪʠʪ  1 

ɺʩʴʦʛʦ  11 

 

ɼʣʷ ʦʮʽʥʢʠ ʥʘʷʚʥʦʩʪʽ ʦʟʥʘʢ ʩʠʥʜʨʦʤʫ ʅɼʉʊ, ʧʦʰʠʨʝʥʦʩʪʽ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʝʥʦʪʠʧʦʚʫ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʫ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ ʚ ʤʦʜʠʬʽʢʘʮʽʾ 

ʇʝʨʝʪʦʣʯʽʥʦʾ ʊ.ʌ. (2013) ʪʘ ʢʣʽʥʽʯʥʦ-ʬʝʥʦʪʠʧʦʚʫ ʢʘʨʪʫ  M.G. Glesby (1989).  
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ʉʪʨʫʢʪʫʨʘ ʬʝʥʦʪʠʧʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʛʨʫʧʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 1 ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2.2.4. 

 

ʈʠʩ.2.2.4. ʉʪʨʫʢʪʫʨʘ ʬʝʥʦʪʠʧʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʛʨʫʧʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 1 (%) 

ʉʪʨʫʢʪʫʨʘ ʬʝʥʦʪʠʧʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ (ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 2) ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩ. 2.2.5. 

 

ʈʠʩ.2.2.5. ʉʪʨʫʢʪʫʨʘ ʬʝʥʦʪʠʧʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʛʨʫʧʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 2 (%) 
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ʈʦʟʧʦʜʽʣ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʦʪʠʧʽʚ ʫ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ, ʜʝ ʤʠ ʧʨʦʚʝʣʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʘʥʘʣʽʟ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ MMP-2 

ʪʘTIMP-2), ʫ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʟ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʅɼʉʊ ʪʘ ʫ ʟʘʛʘʣʴʥʽʡ 

ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʚʠʥʠʢʣʠ  ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʪʘ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ, ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.2.8.  

ʊʘʙʣʠʮʷ 2.2.8 

ʈʦʟʧʦʜʽʣ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʥʦʪʠʧʽʚ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ , n=171 

 

 

 

ʇʦʢʘʟʥʠʢ  

 

 

ʂʦʥʪʨʦ

ʣʴʥʘ 

ʛʨʫʧʘ 

n=80 

 

ɼʦʩʣʽʜʥʘ  

ʛʨʫʧʘ 1 

(ʟ 

ʬʝʥʦʪʠʧʦʚʠ

ʤʠ 

ʦʟʥʘʢʘʤʠ 

ʅɼʉʊ) 

n=44 

 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ 2, n=47 

ɼʦʩʣʽʜʥʘ 

ʛʨʫʧʘ 2.1 (ʟ 

ʥʝʩʧʨʦʤʦʞʥʽ

ʩʪʶ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ) 

n=17 

ɼʦʩʣʽʜʥʘ  

ʛʨʫʧʘ 2.2  

(ʟ 

ʢʠʰʢʦʚʠʤʠ 

ʥʦʨʠʮʷʤʠ) 

n=19 

 

ɼʦʩʣʽʜʥʘ  

ʛʨʫʧʘ 2.3  

(ʟ 

ʝʚʝʥʪʨʘʮʽʷʤʠ) 

n=11 

 

ʘʙʩ./% ʘʙʩ./% ʘʙʩ./% ʘʙʩ./% ʘʙʩ./% 

MMP

2  

(C
-1306

 

ŸT) 

C

C 

38 

(47,5%) 

26 (59,1%) 11 (64,7%) 10 (52,6%) 6 (54,5%) 

C

T 

34 

(42,5%) 

16 (36,4%) 5 (29,4%) 7 (36,8%) 4 (36,4%) 

TT 8 (10%) 2 (4,5%) 1 (5,9%) 2 (10,5%) 1 (9,1%) 

ʊʝʩʪ 

ʍʘʨʜʽï

ɺʘʡʥʙʝʨʛʘ  

(ɢ
2 
, p) 

ɢ
2
=0,01

, 

p>0,05 

ɢ
2
=0,05, 

p>0,05 

ɢ
2
=0,17,  

p>0,05 

ɢ
2
=0,206, 

p>0,05 

ɢ
2
=0,21,  

p>0,05 

ʊʝʩʪ ɢ
2 
, 

(ɢ
2 
, p) 

- ɢ
2
=2,051 , 

p>0,05 

ɢ
2
=0,359, 

p>0,05 

ɢ
2
=0,206, 

p>0,05 

ɢ
2
=0,195, 

 p>0,05 

TIMP

2  

(G
303

ŸA), 

G

G 

50 

(50%) 

24 (54,5%) 14 (82,4%) 15 (78,9%) 5 (45,5%) 

G

A 

32 

(40%) 

15 (34,1%) 3 (17,6%) 4 (21,1%) 5 (45,5%) 

A

A 

8 (10%) 5 (11,4%) 0 (%) 0 (%) 1 (9,1%) 

ʊʝʩʪ 

ʍʘʨʜʽï

ɺʘʡʥʙʝʨʛʘ 

ɢ
2
=0,18

, 

p>0,05 

ɢ
2
=1,15, 

p>0,05 

ɢ
2
=0,15,  

p>0,05 

ɢ
2
=0,26, 

p>0,05 

ɢ
2
=0,26,  

p>0,05 
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(ɢ
2 
, p) 

ʊʝʩʪ ɢ
2 
, 

(ɢ
2 
, p) 

- ɢ
2
=0,425, 

p>0,05 

ɢ
2
=6,278, 

p=0,043 

ɢ
2
=5,73, 

p=0,057 

ɢ
2
=0,119, 

p>0,05 
 

ʂʽʣʴʢʽʩʪʴ ʛʝʥʝʪʠʯʥʦ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ  ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ 

ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʢʦʥʫ ʛʝʥʝʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʍʘʨʜʽ-ɺʘʡʥʙʝʨʛʘ. 
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2.3. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʣʦ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ, 

ʣʘʙʦʨʘʪʦʨʥʽ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ, ʛʽʩʪʦʣʦʛʽʯʥʽ ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ  ʤʝʪʦʜʠ ʦʙʩʪʝʞʝʥʥʷ. ɿʘ ʧʦʢʘʟʘʥʥʷʤʠ ʧʨʠʟʥʘʯʘʣʠʩʴ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʥʝʚʨʦʣʦʛʘ, ʦʬʪʘʣʴʤʦʣʦʛʘ, ʛʽʥʝʢʦʣʦʛʘ. ɺʩʽ ʮʠʬʨʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʦʙʨʦʙʣʷʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ. 

ɿʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ: 

- ʟʙʽʨ ʘʥʘʤʥʝʟʫ ʟ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ; 

- ʬʽʟʠʢʘʣʴʥʽ ʤʝʪʦʜʠ ʦʙʩʪʝʞʝʥʥʷ (ʦʛʣʷʜ, ʧʘʣʴʧʘʮʽʷ, ʧʝʨʢʫʩʽʷ, 

ʘʫʩʢʫʣʴʪʘʮʽʷ). 

ɸʥʪʨʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʪʝʩʪ C. Carter, J. Wilkinson ʫ ʤʦʜʠʬʽʢʘʮʽʾ P. Beigthon; 

- ʬʝʥʦʪʠʧʦʚʘ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʘ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʊ.ʌ. 

ʇʝʨʝʪʦʣʯʽʥʦʾ; 

- ʤʦʜʠʬʽʢʦʚʘʥʘ ʢʣʽʥʽʯʥʘ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʘ ʦʮʽʥʢʠ ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ  ʟʘ 

ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʶ. 

ɿʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʟʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ (ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʝʤʦʛʣʦʙʽʥʫ, ʢʽʣʴʢʽʩʪʴ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʾʭ ʬʦʨʤʫʣʘ); 

- ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ (ʟʘʛʘʣʴʥʠʡ ʙʽʣʦʢ, ʘʣʴʙʫʤʽʥ, ʟʘʛʘʣʴʥʠʡ 

ʙʽʣʽʨʫʙʽʥ ʪʘ ʡʦʛʦ ʬʨʘʢʮʽʡ, ɸʣɸʊ, ɸʩɸʊ, ʣʫʞʥʘ ʬʦʩʬʦʪʘʟʘ, ʛʘʤʤʘ 

ʛʣʫʪʘʤʽʣʪʨʘʥʩʧʝʧʪʠʜʘʟʘ, ʘʤʽʣʘʟʘ, ʢʨʝʘʪʠʥʽʥ); 

- ʧʨʦʢʘʣʴʮʠʪʦʥʽʥ ʪʘ ʉ-ʨʝʘʢʪʠʚʥʠʡ ʙʽʣʦʢ (ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ). 

- ʦʢʩʠʧʨʦʣʽʥ ʢʨʦʚʽ;  

- ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ ʩʝʯʽ;  

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʩʧʦʩʽʙ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ120158 

UA); 
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- ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʋɿɼ) ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

(ʧʝʯʽʥʢʠ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʩʝʣʝʟʽʥʢʠ, ʥʠʨʦʢ ʪʘ ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ 

ʪʘʟʫ); 

- ʬʽʙʨʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʽʷ (ʌɻɼʉ); 

- ʬʽʙʨʦʢʦʣʦʥʦʩʢʦʧʽʷ (ʌʂʉ); 

- ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ; 

- ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ (ʄʈʊ) ï ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ; 

- ʤʘʛʥʽʪʥʦʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ (ʄʈʊ) ï ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ. 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʧʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ (Real Time PCR). 

ɻʽʩʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʨʝʘʢʮʽʾ ʟ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ;  

- ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ; 

- PAS-ʨʝʘʢʮʽʷ. 

ɯʤʽʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Ŭ-SMA,  

- ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ Collagen IV 

ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 

- ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ; 

- ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ; 

- ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟ ʪʝʩʪʦʤ ʍʘʨʜʽ ï ɺʘʡʥʙʝʨʛʘ ʪʘ 

ʪʝʩʪʦʤ ʭʽ-ʢʚʘʜʨʘʪ. 
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2.3.1.ɿʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ɼʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʩʠʥʜʨʦʤʫ ʅɼʉʊ 

ʧʘʮʽʻʥʪʘʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʧʨʦʚʦʜʠʣʠ ʥʠʟʢʫ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʦʙʩʪʝʞʝʥʴ. ɿʨʽʩʪ ʧʘʮʽʻʥʪʽʚ ʚʠʤʽʨʶʚʘʚʩʷ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʩʪʦʤʽʨʫ. ʄʘʩʫ ʪʽʣʘ ʚʠʟʥʘʯʘʣʠ ʥʘ ʚʘʛʘʭ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʦʛʣʷʜʽ.  

ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʛʽʧʝʨʤʦʙʽʣʴʥʦʩʪʽ ʩʫʛʣʦʙʽʚ ʟʘ C. Carter, J. Wilkinson ʫ 

ʤʦʜʠʬʽʢʘʮʽʾ P. Beigthon et al. (1983): 

1. ʧʘʩʠʚʥʝ ʧʨʠʚʝʜʝʥʥʷ ʚʝʣʠʢʦʛʦ ʧʘʣʴʮʷ ʢʠʩʪʽ ʜʦ ʧʝʨʝʜʧʣʽʯʯʷ  

2. ʧʘʩʠʚʥʝ ʧʝʨʝʨʦʟʛʠʥʘʥʥʷ ʤʽʟʠʥʮʷ ʢʠʩʪʽ ʜʦ 90Á ,  

3. ʚ ʣʽʢʪʴʦʚʦʤʫ ʩʫʛʣʦʙʽ ï ʜʦ 10Á ʪʘ ʙʽʣʴʰʝ,   

4. ʚ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ï ʜʦ 10Á ʪʘ ʙʽʣʴʰʝ,  

5. ʪʦʨʢʘʥʥʷ ʜʦʣʦʥʷʤʠ ʧʽʜʣʦʛʠ ʧʨʠ ʥʘʭʠʣʽ ʭʨʝʙʪʘ ʚʧʝʨʝʜ ʽʟ ʨʦʟʽʛʥʫʪʠʤʠ 

ʢʦʣʽʥʥʠʤʠ ʩʫʛʣʦʙʘʤʠ.  

ʂʦʞʥʘ ʦʟʥʘʢʘ ʦʮʽʥʶʻʪʴʩʷ ʚ 1 ʙʘʣ. ʉʫʤʘ ʙʘʣʽʚ 0-2 ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʛʽʧʝʨʤʦʙʽʣʴʥʦʩʪʽ, 3-4 ï ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ, 5-8 ï ʚʠʨʘʞʝʥʠʡ ʩʪʫʧʽʥʴ, 

9 ï ʛʝʥʝʨʘʣʽʟʦʚʘʥʘ ʬʦʨʤʘ [212]. 

ʌʝʥʦʪʠʧʦʚʘ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʘ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʊ.ʌ. 

ʇʝʨʝʪʦʣʯʽʥʦʾ (2013 ʨ.), ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ. ʐʢʘʣʘ 

ʤʽʩʪʠʪʴ 6 ʦʟʥʘʢ-ʬʝʥʽʚ (ʪʘʙʣ.2.3.1.), ʷʢʽ ʧʦʟʥʘʯʝʥʽ ʽʥʜʝʢʩʦʤ ʚʠʷʚʣʷʥʥʷ. ʇʨʠ 

ʩʫʤʘʨʥʦʤʫ ʟʥʘʯʝʥʥʽ ʽʥʜʝʢʩʫ Ó1,92 ʧʘʮʽʻʥʪʘʤ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʩʠʥʜʨʦʤ ʅɼʉʊ 

[213]. 

ʊʘʙʣʠʮʷ 2.3.1 

ʌʝʥʦʪʠʧʦʚʘ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʘ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʊ.ʌ. 

ʇʝʨʝʪʦʣʯʽʥʦʾ 

ʆʟʥʘʢʠ ɯʥʜʝʢʩ ʚʠʷʚʣʝʥʥʷ 

ʉʢʦʣʽʦʟ ʭʨʝʙʪʘ 0,87 

ʄʽʦʧʽʷ 0,83 

ʇʣʦʩʢʦʩʪʦʧʽʩʪʴ 0,69 
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ɸʥʦʤʘʣʽʾ ʨʦʟʚʠʪʢʫ ʟʫʙʽʚ, ʱʝʣʝʧ 0,62 

ɺʫʟʴʢʘ ʛʨʫʜʥʘ ʢʣʽʪʠʥʘ 0,51 

ʉʠʥʜʨʦʤ ʛʽʧʝʨʤʦʙʽʣʴʥʦʩʪʽ ʩʫʛʣʦʙʽʚ 0,39 

 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʣʘʩʥʫ 

ʤʦʜʠʬʽʢʘʮʽʶ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʠ ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʾ (2003 ʨ.). ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ 

ʩʠʥʜʨʦʤʫ ʅɼʉʊ ʫ ʰʢʘʣʽ ʦʮʽʥʶʶʪʴʩʷ ʷʢ ʤʘʣʽ, ʩʝʨʝʜʥʽ ʪʘ ʚʝʣʠʢʽ ʦʟʥʘʢʠ, 

ʢʦʞʥʦʤʫ ʟ ʷʢʠʤ ʧʨʠʩʚʦʻʥʘ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ (1,2,3) (ʪʘʙʣ.2.3.2 ). ʉʫʤʘ 

ʙʘʣʽʚ ʜʦ 8 ʚʽʜʧʦʚʽʜʘʻ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ (ʥʝʟʥʘʯʥʘ ʅɼʉʊ), ʚʽʜ  9 ʜʦ 

16 ï ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ (ʧʦʤʽʨʥʘ), ʚʽʜ 17 ʽ ʙʽʣʴʰʝ ï ʪʷʞʢʦʤʫ 

ʩʪʫʧʝʥʶ (ʚʠʨʘʞʝʥʘ ʅɼʉʊ). 

ʊʘʙʣʠʮʷ 2.3.2 

ʄʦʜʠʬʽʢʦʚʘʥʘ ʢʣʽʥʽʯʥʘ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʘ ʦʮʽʥʢʠ ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ  ʟʘ 

ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʶ  

ʄʘʣʽ ʦʟʥʘʢʠ  

(1 ʙʘʣ) 

 ʉʝʨʝʜʥʽ ʦʟʥʘʢʠ  

(2 ʙʘʣʠ) 

 ɺʝʣʠʢʽ ʦʟʥʘʢʠ  

(3 ʙʘʣʠ) 

 

ɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ 

(ɯʄʊ) Ò18,5 

 ʉʢʦʣʽʦʟ, ʢʽʬʦʟ, 

ʢʽʬʦʩʢʦʣʽʦʟ, ʢʽʣʝ- ʯʠ 

ʣʽʡʢʦʧʦʜʽʙʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʛʨʫʜʠʥʠ 

 ʈʝʮʠʜʠʚʥʽ ʛʨʠʞʽ 

ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ 

ʚʝʥʪʨʘʣʴʥʽ ʛʨʠʞʽ,  

 

ʉʧʣʦʱʝʥʥʷ 

ʩʢʣʝʧʽʥʥʷ ʩʪʦʧʠ 

 ʇʣʦʩʢʦʩʪʦʧʽʩʪʴ IIïIII 

ʩʪʫʧʝʥʷ 

 ɻʨʠʞʘ ʉʆɼ, ʛʨʠʞʘ 

ʤʽʞʭʨʝʙʝʚʦʛʦ ʜʠʩʢʫ 

 

ʇʦʨʫʰʝʥʥʷ 

ʨʝʬʨʘʢʮʽʾ ʦʢʘ ʫ 

ʚʽʮʽ ʜʦ 40 ʨʦʢʽʚ 

(ʤʽʦʧʽʷ, 

ʘʩʪʠʛʤʘʪʠʟʤ, 

ʘʥʽʟʦʤʝʪʨʽʷ) 

 ɸʨʘʭʥʦʜʘʢʪʠʣʽʷ  ɺʘʨʠʢʦʟʥʘ ʭʚʦʨʦʙʘ, 

ʛʝʤʦʨʦʡ, ʚʘʨʽʢʦʮʝʣʝ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ.  

 

ʐʢʽʨʥʽ ʧʨʦʷʚʠ 

(ʪʦʥʢʘ ʰʢʽʨʘ, 

ʧʽʜʰʢʽʨʥʘ ʚʝʥʦʟʥʘ 

ʩʽʪʢʘ, ʣʘʩʪʦʚʠʥʥʷ, 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʥʝʚʫʩʽʚ,  ʧʽʛʤʝʥʪʥʽ 

ʯʠ ʜʝʧʽʛʤʝʥʪʦʚʘʥʽ 

ʧʣʷʤʠ) 

 ɻʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ 

ʩʫʛʣʦʙʽʚ (P. Beigthon et 

al., 1999) 

 ɿʚʠʯʥʽ ʚʠʚʠʭʠ 

ʩʫʛʣʦʙʽʚ ʘʙʦ ʚʠʚʠʭʠ 

ʙʽʣʴʰ 2 ʩʫʛʣʦʙʽʚ 
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ʈʫʙʮʽ ʥʘ ʰʢʽʨʽ ʫ 

ʚʠʛʣʷʜʽ 

çʧʘʧʽʨʦʩʥʦʛʦ 

ʧʘʧʝʨʫè 

 ɻʨʠʞʽ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, 

ʛʨʠʞʽ ʐʤʦʨʣʷ 

 ɼʠʚʝʨʪʠʢʫʣʠ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ, 

ʤʝʛʘʢʦʣʦʥ, 

ʜʦʣʽʭʦʩʽʛʤʘ 

 

ʉʭʠʣʴʥʽʩʪʴ ʜʦ 

ʣʝʛʢʦʛʦ ʫʪʚʦʨʝʥʥʷ 

ʩʠʥʮʽʚ, ʧʽʜʚʠʱʝʥʘ 

ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ 

ʪʢʘʥʠʥ 

 ɺʠʨʘʞʝʥʘ ʤʽʦʧʽʷ, 

ʩʪʨʘʙʽʟʤ, ʘʤʙʣʽʦʧʽʷ 

 ʇʨʦʣʘʧʩʠ ʞʽʥʦʯʠʭ 

ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ, 

ʚʠʧʘʜʽʥʥʷ ʧʨʷʤʦʾ 

ʢʠʰʢʠ 

 

ʇʦʨʫʰʝʥʥʷ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʽ 

ʧʨʦʚʽʜʥʦʩʪʽ (ɽʂɻ) 

 ɺʘʨʠʢʦʟʥʘ ʭʚʦʨʦʙʘ, 

ʛʝʤʦʨʦʡ, ʚʘʨʽʢʦʮʝʣʝ 

 ɯʥʚʘʛʽʥʘʮʽʷ ʢʠʰʦʢ, 

ʟʘʚʦʨʦʪ, 

ʚʫʟʣʦʫʪʚʦʨʝʥʥʷ 

 

ʄʘʣʽ ʽ ʩʝʨʝʜʥʽ 

ʦʟʥʘʢʠ ʫ ʨʦʜʠʯʽʚ 1 

ʣʽʥʽʾ 

 ʌʫʥʢʮʽʦʥʘʣʴʥʽ 

ʧʦʨʫʰʝʥʥʷ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ 

(ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ 

ʨʝʬʣʶʢʩ, ʟʘʢʨʝʧʠ, 

ʩʠʥʜʨʦʤ ʧʦʜʨʘʟʥʝʥʦʾ 

ʢʠʰʢʠ, ʤʝʪʝʦʨʠʟʤ,  

ʥʝʚʠʨʘʟʢʦʚʘ ʜʠʩʧʝʧʩʽʷ 

ʪʦʱʦ) 

 ʌʫʥʢʮʽʦʥʘʣʴʥʽ 

ʧʦʨʫʰʝʥʥʷ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ 

(ʧʦʪʨʝʙʫʚʘʣʠ) 

ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ 

(ʧʝʧʪʠʯʥʠʡ ʨʝʬʣʶʢʩ 

ʝʟʦʬʘʛʽʪ, ɻɽʈʍ, 

ʘʭʘʣʘʟʽʷ, ʭʘʣʘʟʽʷ 

ʢʘʨʜʽʾ ʪʦʱʦ) 

 

ɺʝʛʝʪʦʩʫʜʠʥʥʽ 

ʜʠʩʬʫʥʢʮʽʾ 

 ʌʫʥʢʮʽʦʥʘʣʴʥʽ 

ʧʦʨʫʰʝʥʥʷ ʙʽʣʽʘʨʥʦʛʦ 

ʪʨʘʢʪʫ (ʜʠʩʢʽʥʝʟʽʷ 

ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, 

ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ) 

   

ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʨʽʡ 

ʥʘ ʰʢʽʨʽ ʧʝʨʝʜʥʴʦʾ 

ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʫ 

ʞʽʥʦʢ ʟ ʧʦʣʦʛʘʤʠ 

ʚ ʘʥʘʤʥʝʟʽ 

 ʉʧʣʘʥʭʥʦʧʪʦʟ    

ʂʨʦʚʦʪʝʯʽ ʚ 

ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ 

ʧʝʨʽʦʜʽ 

 ʇʨʦʣʘʧʩʠ  ʩʝʨʮʝʚʠʭ 

ʢʣʘʧʘʥʽʚ 

   

  ɺʝʣʠʢʽ ʦʟʥʘʢʠ ʫ ʨʦʜʠʯʽʚ 

1 ʣʽʥʽʾ 

   

      

ʉʫʤʘ  ʉʫʤʘ  ʉʫʤʘ  

 

ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʚ ʘʢʨʝʜʠʪʦʚʘʥʽʡ 
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ʣʘʙʦʨʘʪʦʨʽʾ ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤ. ʆ.ʆ. ʐʘʣʽʤʦʚʘèʟʘ ʫʥʽʬʽʢʦʚʘʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ.  

ɿʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʪʘ ʘʥʘʣʽʟ ʩʝʯʽ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʘʥʘʣʽʟʘʪʦʨʽ. 

ʂʨʦʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʙʽʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʨʘʣʠ ʫ ʭʚʦʨʠʭ ʚʨʘʥʮʽ, 

ʥʘʪʱʝ, ʟ ʣʽʢʪʴʦʚʦʾ ʚʝʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢ ʩʪʘʙʽʣʽʟʘʪʦʨ ʢʨʦʚʽ ʛʝʧʘʨʠʥ ʘʙʦ 

3,8% ʨʦʟʯʠʥ ʮʠʪʨʘʪʫ ʥʘʪʨʽʶ ʫ ʚʘʢʫʫʤʥʽ ʩʪʝʨʠʣʴʥʽ ʧʨʦʙʽʨʢʠ. ɼʣʷ ʦʪʨʠʤʥʘʷ 

ʧʣʘʟʤʠ, ʢʨʦʚ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 3000 ʦʙʝʨʪʘʭ ʟʘ ʭʚʠʣʠʥʫ ʧʨʦʪʷʛʦʤ 10 

ʭʚʠʣʠʥ. ʆʪʨʠʤʘʥʫ ʧʣʘʟʤʫ ʨʦʟʧʦʜʽʣʷʣʠ ʥʘ ʘʣʽʢʚʦʪʠ ʧʦ 0,5 ʤʣ ʪʘ ʟʘʤʦʨʦʞʫʚʘʣʠ 

ʫ ʤʦʨʦʟʠʣʴʥʽʡ ʢʘʤʝʨʽ ʧʨʠ ʪʝʤʧʝʨʝʘʪʫʨʽ ï 24 ÁC. ʋ ʜʝʥʴ ʦʙʩʪʝʞʝʥʥʷ 

ʘʣʽʢʚʘʪʦʚʘʥʽ ʟʨʘʟʢʠ ʨʦʟʤʦʨʦʞʫʚʘʣʠ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʠ ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʟʨʘʟʢʽʚ. 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʣʘʟʤʠ, ʱʦ ʚʢʣʶʯʘʣʠ ʛʣʶʢʦʟʫ ʢʨʦʚʽ, ʟʘʛʘʣʴʥʠʡ 

ʙʽʣʦʢ, ʘʣʴʙʫʤʽʥ, ʘ ʪʘʢʦʞ ʩʝʯʦʚʠʥʫ, ʢʨʝʘʪʠʥʽʥ, ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʫ 

(ɸʣɸʊ) ʡ ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʫ (ɸʩɸʊ), ɔ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʧʝʧʪʠʜʘʟʫ  

(ɻɻʊʇ), ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʫ (ʃɼɻ), ʣʫʞʥʫ ʬʦʩʬʘʪʘʟʫ (ʃʌ) ʚʠʟʥʘʯʘʣʠ ʥʘ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ .  

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʠʚʯʘʣʠ ʚʤʽʩʪ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʦʢʩʠʧʨʦʣʽʥʫ 

ʧʨʦʚʦʜʠʣʦʩʷ ʤʝʪʦʜʦʤ L.Bergman ʽ R.Loxley (1969). ʋ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʣʶʜʝʡ ʜʦʙʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʘ ʫ ʩʝʯʽ ʩʢʣʘʜʘʻ 1,3Ñ0,17 

ʤʛ/ʜ; ʟʚôʷʟʘʥʦʛʦ ʟ ʙʽʣʢʦʤ ï 23,8Ñ1,6 ʤʛ/ʜ [214]. 

ʈʽʚʝʥʴ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ (ɻɸɻ) ʫ ʩʝʯʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʘ 

ʎʇʍ - ʧʨʝʮʠʧʽʪʘʮʽʾ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʨʘʤ ʢʨʝʘʪʠʥʽʥʫ (1991). ʇʨʠʥʮʠʧ 

ʤʝʪʦʜʫ ʥʝʬʝʣʦʤʝʪʨʠʯʥʦʛʦ ʪʝʩʪʫ ʚʠʟʥʘʯʝʥʥʷ ɻɸɻ ʟ ʮʝʪʠʣʧʠʨʠʜʽʥʽʫʤ 

ʭʣʦʨʠʜʦʤ (ʎʇʍ) ʟʘʢʣʶʯʘʚʩʷ ʫ ʪʦʤʫ, ʱʦ ʎʇʍ ʫʪʚʦʨʶʻ ʟ ɻɸɻ ʩʪʽʡʢʫ ʤʽʣʢʦ 

ʜʠʩʧʝʨʩʥʫ ʟʘʚʠʩʴ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʾ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʚ ʫʤʦʚʥʠʭ 

ʦʜʠʥʠʮʷʭ ʎʇʍ ï ʧʨʝʮʠʧʽʪʘʮʽʾ ʥʘ ʛʨʘʤ ʢʨʝʘʪʠʥʽʥʫ. ʋ ʜʦʨʦʩʣʠʭ ʥʦʨʤʘʣʴʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ɻɸɻ ʩʢʣʘʜʘʻ 50 ʦʜ. ʎʇʍ / ʛ ʢʨʝʘʪʠʥʽʥʫ [215].  
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ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ (ʢʨʦʚ, ʩʝʯʘ) ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʟʥʘʢ ʩʠʩʪʝʤʥʦʾ 

ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʷʢʫ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʽʚʥʝʤ ʧʨʦʢʘʣʴʮʠʪʦʥʽʥʫ ʪʘ ʉ-

ʨʝʘʢʪʠʚʥʦʛʦ ʙʽʣʢʫ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʭʚʦʨʠʤ ʚʠʢʦʥʫʚʘʣʠ ʨʝʥʪʛʝʥʦʛʨʘʬʽʶ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ. 

ɽʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʚʝʜʝʥʥʷʭ ʜʦʟʚʦʣʷʣʘ ʚʠʷʚʠʪʠ 

ʧʦʨʫʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ, ʜʠʩʤʝʪʘʙʦʣʽʯʥʽ, ʛʽʧʝʨʪʨʦʬʽʯʥʽ 

ʯʠ ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ ʤʽʦʢʘʨʜʘ.  

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʬʽʙʨʦʛʘʩʪʨʦʛʘʩʪʨʦʩʢʦʧʽʶ, ʬʽʙʨʦʢʦʣʦʥʦʩʢʦʧʽʶ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʋɿɼ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

ʅɼʉʊ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʟʘ ʟʘʧʘʪʝʥʪʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ  (ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ ˉ120158 UA). ʇʨʠ ʦʙôʻʢʪʠʚʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʧʘʮʽʻʥʪʘ, ʦʜʨʘʟʫ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʥʽ ʭʚʦʨʦʛʦ ʚ ʩʪʘʮʽʦʥʘʨ,  ʦʮʽʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʬʝʥʦʪʠʧʦʚʠʭ ʪʘ 

ʚʽʩʮʝʨʘʣʴʥʠʭ ʦʟʥʘʢ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʤʘʣʽ (1 

ʙʘʣ), ʩʝʨʝʜʥʽ (2 ʙʘʣʠ) ʪʘ ʚʝʣʠʢʽ (3 ʙʘʣʠ). ʆʪʨʠʤʘʥʽ ʮʠʬʨʦʚʽ ʧʦʢʘʟʥʠʢʠ 

ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʦʮʽʥʶʚʘʣʴʥʫ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʫ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ 

(ʪʘʙʣ.2.3.2.). ɼʦʜʘʪʢʦʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʾ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤ 

ʣʽʥʽʡʥʠʤ ʜʘʪʯʠʢʦʤ (8ʄɻʮ/42 ʤʤ) ʘʥʘʣʽʟʫʶʪʴ ʰʠʨʠʥʫ ʙʽʣʦʾ ʣʽʥʽʾ ʞʠʚʦʪʘ 

(ʩʝʨʝʜʥʷ ʰʠʨʠʥʘ ʙʽʣʦʾ ʣʽʥʽʾ 7ʤʤ Ñ5 ʚ ʝʧʽʛʘʩʪʨʘʣʴʥʽʡ ʜʽʣʷʥʮʽ, 13ʤʤ Ñ7,3 ʥʘʜ 

ʧʫʧʢʦʤ ʽ 8 ʤʤ Ñ 6,2 ʧʽʜ ʧʫʧʢʦʤ ʟʘ Coldron et al., 2007) ʪʘ ʦʮʽʥʶʶʪʴ ʩʪʘʥ 

ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʪʘ ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʢʦʥʚʝʢʩʥʠʤ 

ʜʘʪʯʠʢʦʤ (3,5 ʄɻʮ/60Á/60 ʤʤ). ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʜʽʘʩʪʘʟʫ ʧʨʷʤʠʭ ʤôʷʟʽʚ ʞʠʚʦʪʘ 

ʪʘ ʩʧʣʘʥʭʥʦʧʪʦʟʫ ʜʽʘʛʥʦʩʪʫʶʪʴ ʜʠʩʧʣʘʟʽʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

 

2.3.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʚʽʜʜʽʣʫ 

ʟʘʛʘʣʴʥʦʾ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʬʽʟʽʦʣʦʛʽʾ ʽʤ. ʆ.ʆ. 

ɹʦʛʦʤʦʣʴʮʷ ʅɸʅ ʋʢʨʘʾʥʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʟʘʚʽʜʫʚʘʯʘ ʚʽʜʜʽʣʫ, ʜʦʢʪʦʨʘ 
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ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ɼʦʩʝʥʢʘ ɺʽʢʪʦʨʘ ɭʚʛʝʥʦʚʠʯʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʴ  ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʂʦʥʚʝʥʮʽʾ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ 

ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ ʙʽʦʤʝʜʠʮʠʥʫ, ɻʝʣʴʩʠʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ 

ʘʩʦʮʽʘʮʽʾ ʧʨʦ ʝʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʫʯʘʩʪʶ ʣʶʜʠʥʠ (1964, 2000) [216, 217] ʪʘ ʅʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ690 ʚʽʜ 

23.09.2009 ʨ. [218].  

ɿʘʙʽʨ ʙʫʢʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ ʧʨʦʚʦʜʠʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʫʢʘʣʴʥʠʭ 

ʱʽʪʦʢ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʤʦʨʦʞʫʚʘʥʥʷʤ ʟʨʘʟʢʽʚ ʪʘ ʾʭ ʟʙʝʨʽʛʘʥʥʷʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ -20 Á ʉ. ɼʅʂ ʜʣʷ ʛʝʥʦʪʠʧʫʚʘʥʥʷ ʝʢʩʪʨʘʛʫʚʘʣʠ ʽʟ ʟʨʘʟʢʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʽʚ Diatom
TM

 Prep 200 (çʃʘʙʦʨʘʪʦʨʠʷ ʀʟʦʛʝʥè, ʈʌ) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʪʦʢʦʣʫ ʚʠʨʦʙʥʠʢʘ.  

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʜʚʦʭ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʠʭ 

ʧʦʣʽʤʦʨʬʽʟʤʽʚ: ʧʦʣʽʤʦʨʬʽʟʤʫ rs243865 ʛʝʥʘ MMP2 (matrix metallopeptidase 2), 

ʧʦʣʽʤʦʨʬʽʟʤ rs9900972 ʛʝʥʘ TIMP2 (tissue metallopeptidase inhibitor 2).  

ʇʦʣʽʤʦʨʬʽʟʤ rs243865 ʛʝʥʘ MMP2 ʤʘʚ ʤʘʚ ʭʨʦʤʦʩʦʤʥʫ ʣʦʢʘʣʽʟʘʮʽʶ 

Chr.16:55477894 on Build GRCh38. ʉʠʢʚʝʥʩ ʜʽʣʷʥʢʠ, ʷʢʠʡ ʘʥʘʣʽʟʫʚʘʚʩʷ 

ʚʠʛʣʷʜʘʚ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ ï TCCCCATATTCCCCACCCAGCACTC [C/T] 

ACCTCTTTAGCTCTTCAGGTCTCAG, ʧʦʣʽʤʦʨʬʥʠʡ ʢʦʜʦʥ TCC/TCT. 

ʇʦʣʽʤʦʨʬʽʟʤ rs9900972 ʛʝʥʘ TIMP2 ʤʘʚ ʤʘʚ ʭʨʦʤʦʩʦʤʥʫ ʣʦʢʘʣʽʟʘʮʽʶ 

Chr.17:78872532 on Build GRCh38. ʉʽʢʚʝʥʩ ʜʽʣʷʥʢʠ, ʷʢʠʡ ʘʥʘʣʽʟʫʚʘʚʩʷ 

ʚʠʛʣʷʜʘʚ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ ï CAATAAGCAAACCCAAATGGAATGG [A/G] 

AGCATGCCTGATGTCATGACAAATG, ʧʦʣʽʤʦʨʬʥʠʡ ʢʦʜʦʥ GAA/GGA. 

[219]. 

ɺʢʘʟʘʥʽ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʽ ʧʦʣʽʤʦʨʬʽʟʤʠ: C
-1306

 ŸT (MMP2), rs243865 ʪʘ 

G
303
ŸA (TIMP2), rs9900972 ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʜʦʤ ʇʃʈ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

(Real Time PCR). ʈʝʘʢʮʽʾ ʘʤʧʣʽʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Fast Real-

time PCR System (Applied Biosystems, ʉʐɸ) ʚ ʢʽʥʮʝʚʽʡ ʨʝʘʢʮʽʾ ʦʙôʻʤʦʤ 20 

ʤʢʣ, ʷʢʠʡ ʤʽʩʪʠʚ 2X TaqMan ʋʥʽʚʝʨʩʘʣʴʥʠʡ Master Mix (Applied Biosystems, 

ʉʐɸ), assay C_1792560_10 ʽ ʤʘʪʨʠʯʥʫ ɼʅʂ. ɸʤʧʣʽʬʽʢʘʮʽʷ ʬʨʘʛʤʝʥʪʽʚ ʛʝʥʽʚ 

ʩʢʣʘʜʘʣʘʩʷ ʟʽ ʩʪʘʜʽʾ ʜʝʥʘʪʫʨʘʮʽʾ ʧʨʠ 95 Á ʉ ʧʨʦʪʷʛʦʤ 20 ʩ, ʘ ʧʦʪʽʤ 40 ʮʠʢʣʽʚ 
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ʘʤʧʣʽʬʽʢʘʮʽʾ ʧʨʠ 95 Á ʉ ʧʨʦʪʷʛʦʤ 3 ʩ ʽ 60 Á ʉ ʧʨʦʪʷʛʦʤ 30 ʩʝʢʫʥʜ. ɸʥʘʣʽʟ 

ʜʘʥʠʭ ʧʨʦʚʦʜʠʚʩʷ ʟ 7500 Fast Real-Time PCR Software (Applied Biosystems, 

Foster City, USA). ʇʽʩʣʷ ʘʤʧʣʽʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʚʩʷ ʜʠʩʢʨʠʤʽʥʘʮʽʡʥʠʡ ʘʥʘʣʽʟ 

ʚʠʱʝʚʢʘʟʘʥʠʭ ʛʝʥʽʚ. 

 

2.3.3. ɻʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ʌʨʘʛʤʝʥʪʠ ʥʦʨʤʘʣʴʥʠʭ ʪʢʘʥʠʥ ʪʦʚʩʪʦʾ ʪʘ ʪʦʥʢʦʾ ʢʠʰʦʢ, ʪʢʘʥʠʥ 

ʛʨʠʞʦʚʠʭ ʤʽʰʢʽʚ ʪʘ ʪʢʘʥʠʥ ʽʟ ʜʽʣʷʥʦʢ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ, ʢʠʰʢʦʚʠʭ 

ʥʦʨʠʮʴ ʪʘ ʘʧʦʥʝʚʨʦʟʫ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʪʘ 

ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʅʋʆɿ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʟʘʚ̔ʜʫʚʘʯʘ ʢʘʬʝʜʨʠ, ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ɼʷʜʠʢ ʆʣʝʥʠ 

ʆʣʝʢʩʘʥʜʨʽʚʥʠ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʦʢ ʨʝʟʝʢʪʦʚʘʥʠʭ ʯʘʩʪʠʥ ʪʦʥʢʦʾ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʦʢ, 

ʘʧʦʥʝʚʨʦʟʫ ʟʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ʝʪʘʧʽ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʦʧʝʨʘʮʽʡ ʚ ʥʘʰʽʡ ʢʣʽʥʽʮʽ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʪʝʢʪʠʚʥʠʭ ʪʦʥʢʦ- ʯʠ 

ʪʦʚʩʪʦʢʠʰʢʦʚʠʭ ʩʪʦʤ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʨʘʣʠ ʜʽʣʷʥʢʫ ʢʠʰʢʠ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ 

ʤʝʥʰʝ 2 ʩʤ ʚʽʜ ʣʽʥʽʡ ʰʚʽʚ ʯʠ ʣʽʥʽʾ ʚʽʜʩʽʯʝʥʥʷ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʘʷʚʥʦʩʪʽ 

ʟʘʧʘʣʴʥʠʭ ʘʨʪʝʬʘʢʪʽʚ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʪʨʠʤʘʥʠʡ ʤʘʪʝʨʽʘʣ ʬʽʢʩʫʚʘʚʩʷ ʚ 10%-ʤʫ ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʟʘʙʫʬʝʨʝʥʥʦʛʦ ʬʦʨʤʘʣʽʥʫ (ʨʅ 7,4) ʧʨʦʪʷʛʦʤ 36 ï 48 ʛʦʜʠʥ. ʇʽʩʣʷ ʬʽʢʩʘʮʽʾ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʧʨʦʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʩʪʦʧʨʦʮʝʩʦʨʘ 

Thermo scientific Excelsior AS, ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʽʥʦʚʽ ʙʣʦʢʠ, ʟ ʷʢʠʭ ʥʘ 

ʨʦʪʘʮʽʡʥʦʤʫ ʤʽʢʨʦʪʦʤʽ ʅʄ 325 (Thermo Shandon, ɸʥʛʣʽʷ) ʚʠʛʦʪʦʚʣʷʣʠ 

ʩʝʨʽʡʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 3 - 4 ʤʢʤ, ʷʢʽ ʧʦʪʽʤ ʟʘʙʘʨʚʣʶʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ, ʧʨʦʚʦʜʠʣʘʩʴ 

PAS-ʨʝʘʢʮʽʷ [220]. 

ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ (ɯɻʍɼ) ʜʣʷ ʦʮʽʥʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ. ʆʪʨʠʤʘʥʽ ʟʨʽʟʠ ʧʦʤʽʱʘʣʠʩʷ ʥʘ ʘʜʛʝʟʠʚʥʽ ʩʢʝʣʴʮʷ Super Frost Plus 
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(Menzel, ʅʽʤʝʯʯʠʥʘ), ʧʦʪʽʤ ʧʨʦʚʦʜʠʣʠ ʽʥʢʫʙʘʮʽʶ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ 

ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʡ ʬʽʨʤ-ʚʠʨʦʙʥʠʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʫ ʜʝʪʝʢʮʽʾ 

MasterPolymerPlusDetectionSystem (Peroxidase), ʭʨʦʤʦʛʝʥ ɼɸɹ 

(Masterdiagnostica (ɻʨʘʥʘʜʘ, ɯʩʧʘʥʽʷ)).  

ɯɻʍɼ ʧʨʦʚʝʜʝʥʦ ʟ ʥʘʩʪʫʧʥʠʤʠ ʤʘʨʢʝʨʘʤʠ (Thermo Scientific, ʉʐɸ): 

¶ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ (ʄɸʊ) ʜʦ Ŭ-SMA (1ɸ4(asm-1)) ï 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʤʘʨʢʝʨ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʘʢʪʠʥʫ ʢʣʽʪʠʥ 

ʛʣʘʜʢʦʤôʷʟʝʚʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ [221,222,223]  

¶ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘʤʠ (ʄɸʊ)  ʜʦ Collagen IV (clone CIV22). 

[224,225] 

ʆʮʽʥʢʘ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʟʛʽʜʥʦ ʥʘʷʚʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʦʛʦ 

ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʢʣʽʪʠʥ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʛʽʜʥʦ 

ʚʽʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʾ ʰʢʘʣʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʝʢʩʧʨʝʩʽʷ ʦʮʽʥʶʚʘʣʠ ʚʽʜ 0 ï 

çʚʽʜʩʫʪʥʷè ʜʦ +++ ï çʚʠʨʘʞʝʥʘè [226,227,228]. 

ʄʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʪʦʘʨʭʽʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʦʧʪʠʯʥʠʭ ʤʽʢʨʦʩʢʦʧʽʚ Zeiss (ʅʽʤʝʯʯʠʥʘ) çAxio Imager A2è 

ʟ ʩʠʩʪʝʤʦʶ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʢʘʤʝʨʦʶ Axiolam ERc 5s ʧʨʠ ʟʙʽʣʴʰʝʥʽ 

ʦʙôʻʢʪʠʚʽʚ 5Ĭ, 10Ĭ, 20Ĭ, 40Ĭ, ʙʽʥʦʢʫʣʷʨʥʦʾ ʥʘʩʘʜʢʠ 1,5 ʪʘ ʦʢʫʣʷʨʽʚ ʈ1 10Ĭ/23 

ʪʘ çPrimo Starè (ʅʽʤʝʯʯʠʥʘ) ʟ ʩʠʩʪʝʤʦʶ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʢʘʤʝʨʦʶ 

Axiocam105 color ʧʨʠ ʟʙʽʣʴʰʝʥʽ ʦʙôʻʢʪʠʚʽʚ 4Ĭ, 10Ĭ, 40Ĭ, ʙʽʥʦʢʫʣʷʨʥʦʾ 

ʥʘʩʘʜʢʠ 1,5 ʪʘ ʦʢʫʣʷʨʽʚ WF 10Ĭ/18. 

 

 

2.4. ʄʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ɼʣʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʯʠʩʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ (ʄ) ʽ ʧʦʤʠʣʢʫ ʩʝʨʝʜʥʴʦʛʦ (m) ʘʙʦ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (s). ɼʣʷ ʦʮʽʥʢʠ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 
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ʯʘʩʪʦʪʫ ʾʭ ʧʦʷʚʠ (%). 

ʅʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʽʨʥʦʚʘ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʚ ʨʘʟʽ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ t - ʢʨʠʪʝʨʽʡ ʉʪôʶʜʝʥʪʘ. ʂʨʽʤ ʪʦʛʦ, 

ʫ ʨʘʟʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ: Mann-Whitney U Test; Wilcoxon Matched Pairs Test. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʯʘʩʪʦʪʠ ʜʣʷ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʚʦʩʪʦʨʦʥʥʽʡ ʪʦʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ [229]. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʶ ʟʚôʷʟʢʽʚ ʤʽʞ ʦʟʥʘʢʘʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ ʦʮʽʥʢʠ ʤʽʨʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʝʨʝʤʽʥʥʠʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘ ʇʽʨʩʦʥʦʤ ʧʨʠ ʧʘʨʘʤʝʪʨʠʯʥʦʤʫ 

ʨʦʟʧʦʜʽʣʽ ʪʘ ʢʦʝʬʽʮʽʝʥʪ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʧʨʠ ʨʦʟʧʦʜʽʣʽ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʧʦʜʽʣʫ. ɼʠʩʢʨʝʪʥʽ 

ʚʝʣʠʯʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʯʘʩʪʦʪ (ʧʨʦʮʝʥʪ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʚʝʣʠʯʠʥ ʫ ʥʝʟʘʣʝʞʥʠʭ 

ʛʨʫʧʧʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ɢ2 ʇʽʨʩʦʥʘ. [230]. 

ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ çStatistica 7.0è (SPSS) ʪʘ Excel 2000. ʅʦʤʽʥʘʣʴʥʽ 

ʜʘʥʽ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʚʽʜʩʦʪʢʦʚʠʭ ʟʥʘʯʝʥʴ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʫ ʛʨʫʧʘʭ ʽʟ ʨʽʟʥʠʤʠ ʛʝʥʦʪʠʧʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (URL: 

http://www.dgmp.kyiv.ua/index.php/snip-ka). ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ 

ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʍʘʨʜʽ ï ɺʘʡʥʙʝʨʛʘ ʪʘ ʪʝʩʪʦʤ ʭʽ-ʢʚʘʜʨʘʪ. ʋ 

ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʢʨʠʪʠʯʥʠʡ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʙʫʚ 

ʧʨʠʡʥʷʪʠʡ ʨʽʚʥʠʤ 0,05 [229]. 

 

2.5. ɼʦʪʨʠʤʘʥʥʷ ʝʪʠʯʥʠʭ ʥʦʨʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋʯʘʩʪʴ ʧʘʮʽʻʥʪʽʚ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʘ ʮʽʣʢʦʤ ʜʦʙʨʦʚʽʣʴʥʦʶ. ʆʙʩʪʝʞʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʚʽʜʙʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʧʨʠʡʦʤʫ ʘʙʦ ʩʪʘʮʽʦʥʘʨʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʢʣʽʥʽʯʥʽʡ ʙʘʟʽ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ 
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ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ  ʽʤʝʥʽ ʇ. ʃ. ʐʫʧʠʢʘ: ʚʽʜʜʽʣ 

ʪʦʨʘʢʦʘʙʜʦʤʽʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʭʽʨʫʨʛʽʾ ʪʘ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤ. ʆ.ʆ. ʐʘʣʽʤʦʚʘè. ɺʩʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ 

ʦʙʽʟʥʘʥʽ ʧʨʦ ʭʘʨʘʢʪʝʨ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʽʜʧʠʩʘʣʠ ʽʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ.  

ʇʨʦʛʨʘʤʘ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ  ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʦʤʽʩʽʾ 

ʟ ʧʠʪʘʥʴ ʙʽʦʝʪʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʽʤʝʥʽ ʇ.ʃ. 

ʐʫʧʠʢʘ (ʧʨʦʪʦʢʦʣ ʟʘʩʽʜʘʥʥʷ ʢʦʤʽʩʽʾ ˉ4 ʚʽʜ 02.04.2018 ʨ.). 

ʇʨʦʛʨʘʤʘ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʝʥʘ ʪʘ  ʧʨʦʚʝʜʝʥʘ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʂʦʥʚʝʥʮʽʾ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ 

ʙʽʦʤʝʜʠʮʠʥʫ, ʍʝʣʴʩʽʥʢʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ʧʨʦ 

ʝʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʯʘʩʪʶ 

ʣʶʜʠʥʠ (1964 ʨ., ʟ ʧʦʜʘʣʴʰʠʤʠ ʜʦʧʦʚʥʝʥʥʷʤʠ, ʚʢʣʶʯʘʶʯʠ ʚʝʨʩʽʶ 2000 ʨ.);  

ʅʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ616 ʚʽʜ 03.08.2012 ʨ. çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʨʘʚʠʣ 

ʧʨʦʚʝʜʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʤʝʜʠʯʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʚʠʨʦʙʽʚ ʤʝʜʠʯʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷè, ʊʠʧʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʢʦʤʽʩʽʶ ʟ ʧʠʪʘʥʴ ʝʪʠʢʠ, ʅʘʢʘʟʫ ʄʆɿ 

ʋʢʨʘʾʥʠ ˉ 690 ʚʽʜ 23.09.2009 ʨ. ʟʽ ʟʤʽʥʘʤʠ ʽ ʜʦʧʦʚʥʝʥʥʷʤʠ, ʚʥʝʩʝʥʠʤʠ 

ʅʘʢʘʟʦʤ ʄʆɿ ˉ523 ʚʽʜ 12 ʣʠʧʥʷ 2012 ʨ.  

ɿʘʙʽʨ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʤʝʜʠʯʥʽ ʩʝʩʪʨʠ, ʙʫʢʘʣʴʥʦʛʦ 

ʝʧʽʪʝʣʽʶ, ʤʘʪʝʨʽʘʣ ʜʣʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ï ʦʩʦʙʠʩʪʦ ʛʦʣʦʚʥʠʡ 

ʜʦʩʣʽʜʥʠʢ, ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʤʝʜʠʯʥʦʾ ʘʩʝʧʪʠʢʠ ʪʘ ʘʥʪʠʩʝʧʪʠʢʠ ʽ ʪʽʣʴʢʠ 

ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʘʮʽʻʥʪʘ ʟ ʤʝʪʦʶ ʪʘ ʟʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʧʽʜʧʠʩʘʥʥʷ ʥʠʤ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ (ʟʛʽʜʥʦ ʧʨʦʪʦʢʦʣʫ ʟʘʩʽʜʘʥʥʷ ʢʦʤʽʩʽʾ 

ʙʽʦʝʪʠʢʠ ʅʄɸʇʆ ʽʤ. ʇ.ʃ. ʐʫʧʠʢʘ ˉ4 ʚʽʜ 02.04.2018 ʨ.). 
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ʈʆɿɼɯʃ 3. ʇʆʐʀʈɽʅɯʉʊʔ ʊɸ ʂʈʀʊɽʈɯɰ ɼɯɸɻʅʆʉʊʀʂʀ 

ʅɽɼʀʌɽʈɽʅʎɯʁʆɺɸʅʆɰ ɼʀʉʇʃɸɿɯɰ ʉʇʆʃʋʏʅʆɰ ʊʂɸʅʀʅʀ ʋ 

ʍɯʈʋʈɻɯʏʅʀʍ ʍɺʆʈʀʍ 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ ʥʝʦʙʭʽʜʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʽʥʽʯʥʦ-ʛʝʥʝʘʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʨʝʪʝʣʴʥʦʛʦ ʟʙʦʨʫ ʘʥʘʤʥʝʟʫ 

ʭʚʦʨʦʙʠ ʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ, ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʽ ʯʣʝʥʽʚ ʡʦʛʦ ʩʽʤ'ʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʙʦʨʘʪʦʨʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ. ʇʨʦʪʝ, ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʘʪʦʣʦʛʽʻʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʟʘ ʟʦʚʥʽʰʥʽʤʠ ʬʝʥʦʪʠʧʦʚʠʤʠ 

ʦʟʥʘʢʘʤʠ [231]. 

ʄʠ ʟʘʜʘʣʠʩʴ ʤʝʪʦʶ ʦʮʽʥʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʧʘʪʦʣʦʛʽʻʶ 

ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ. ɻʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ 

ʚʢʣʶʯʝʥʥʷ, ʥʝ ʚʢʣʶʯʝʥʥʷ ʪʘ ʚʠʢʣʶʯʝʥʥʷ (ʜʝʪʘʣʴʥʦ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʨʦʟʜʽʣʽ 

2.2.). 

ʂʨʽʤ ʮʴʦʛʦ, ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʤʠ ʬʦʨʤʫʚʘʣʠ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ  ʥʘʧʨʘʮʶʚʫʚʘʣʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʠʢʠ.   

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 150 ʭʚʦʨʠʭ ʟ ʭʽʨʫʨʛʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʱʦ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʘʪʦʣʦʛʽʻʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʾʚ ʚʠʨʘʞʝʥʦʩʪʽ 

ɼʉʊ ʟʘ ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʶ (2003): ʛʨʠʞʽ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʛʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ 

ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʜʠʚʝʨʪʠʢʫʣʠ ʩʪʨʘʚʦʭʦʜʫ, ʜʠʚʝʨʪʠʢʫʣʠ ʢʠʰʝʯʥʠʢʘ, 

ʜʦʣʽʭʦʩʠʛʤʘ, ʛʝʤʦʨʦʡ,  ʩʧʣʘʥʭʥʦʧʪʦʟ ʷʢʽ ʣʽʢʫʚʘʣʠʩʴ ʫ ʚʽʜʜʽʣʝʥʥʽ 

ʪʦʨʘʢʦʘʙʜʦʤʽʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ ɼʋ çʅɯʍʊ ʽʤ. ʆ.ʆ. ʐʘʣʽʤʦʚʘè ʟʘ 2016-2019 ʨʨ. 

(ʪʘʙʣ. 3.1).  

ʊʘʙʣʠʮʷ 3.1. 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ, ʦʙʩʪʝʞʝʥʠʭ ʥʘ 1 ʝʪʘʧʽ, ʟʘ 

ʥʦʟʦʣʦʛʽʯʥʠʤʠ ʬʦʨʤʘʤʠ 

 

ˉ 

ʧ/ʧ 

ʅʦʟʦʣʦʛʽʯʥʽ ʬʦʨʤʠ n %  

1. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʚʝʥʪʨʘʣʴʥʽ ʛʨʠʞʽ 43 28,6 
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2. ʇʘʭʦʚʽ, ʩʪʝʛʥʦʚʽ, ʧʫʧʢʦʚʽ ʛʨʠʞʽ 42 28 

3. ɻʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ 26 17,3 

4. ɻʝʤʦʨʦʡ 12 8 

5. ɼʠʚʝʨʪʠʢʫʣʠ ʢʠʰʝʯʥʠʢʘ 11 7,3 

6. ɼʦʣʽʭʦʩʠʛʤʘ, ʤʝʛʘʢʦʣʦʥ  10 6,6 

7. ɼʠʚʝʨʪʠʢʫʣʠ ʩʪʨʘʚʦʭʦʜʫ (ʮʝʥʢʝʨʦʚʩʴʢʽ) 6 4 

9. ɺʩʴʦʛʦ 150 100 

 

ʋ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ 

ʬʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ ʅɼʉʊ: 

1. ɺʽʩʮʝʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʧʪʦʟ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʫ, 

ʥʝʬʨʦʧʪʦʟ, ʜʠʩʢʽʥʝʟʽʾ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʠʡ ʽ 

ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ ʨʝʬʣʶʢʩʠ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʬʽʥʢʪʝʨʽʚ, ʜʠʚʝʨʪʠʢʫʣʠ 

ʩʪʨʘʚʦʭʦʜʫ, ʛʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʛʨʠʞʽ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ, ʚʠʧʘʜʽʥʥʷ ʧʨʷʤʦʾ ʢʠʰʢʠ; ʧʪʦʟ, ʧʨʦʣʘʧʩʠ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʫ ʞʽʥʦʢ) ï 

84,2% (126 ʧʘʮʽʻʥʪʽʚ);   

2. ʊʦʨʘʢʦʜʽʘʬʨʘʛʤʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʘʩʪʝʥʽʯʥʘ ʬʦʨʤʘ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ, 

ʜʝʬʦʨʤʘʮʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʜʝʬʦʨʤʘʮʽʾ ʭʨʝʙʪʘ, ʟʤʽʥʠ ʩʪʦʷʥʥʷ ʽ ʝʢʩʢʫʨʩʽʽ 

ʜʽʘʬʨʘʛʤʠ) ï 66,7% (99 ʧʘʮʽʻʥʪʽʚ); 

3. ʉʫʜʠʥʥʠʡ ʩʠʥʜʨʦʤ (ʫʨʘʞʝʥʥʷ ʘʨʪʝʨʽʡ ʝʣʘʩʪʠʯʥʦʛʦ, ʤôʷʟʝʚʦʛʦ ʽ ʟʤʽʰʘʥʦʛʦ 

ʪʠʧʽʚ: ʘʥʝʚʨʠʟʤʠ, ʧʘʪʦʣʦʛʽʯʥʘ ʟʚʠʚʠʩʪʽʩʪʴ ʘʨʪʝʨʽʡ; ʫʨʘʞʝʥʥʷ ʚʝʥ: ʧʘʪʦʣʦʛʽʯʥʘ 

ʟʚʠʚʠʩʪʽʩʪʴ, ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʚʝʨʭʥʽʭ ʽ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, 

ʛʝʤʦʨʦʾʜʘʣʴʥʠʭ, ʩʪʨʘʚʦʭʽʜʥʠʭ ʚʝʥ, ʚʘʨʽʢʦʮʝʣʝ; ʪʝʣʝʘʥʛʽʦʝʢʪʘʟʽʽ) - 65%(98 

ʧʘʮʽʻʥʪʽʚ); 

4. ɸʩʪʝʥʽʯʥʠʡ ʩʠʥʜʨʦʤ (ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷ ʧʝʨʝʥʦʩʠʤʦʩʪʽ 

ʬʽʟʠʯʥʠʭ ʽ ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʧʽʜʚʠʱʝʥʘ ʩʪʦʤʣʶʚʘʥʽʩʪʴ) - 62% 

(93 ʧʘʮʽʻʥʪʠ); 

5. ɺʝʨʪʝʙʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʦʩʪʝʦʭʦʥʜʨʦʟ ʭʨʝʙʪʘ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʤʽʞʭʨʝʙʮʝʚʽ 

ʛʨʠʞʽ, ʚʝʨʪʝʙʨʦʙʘʟʠʣʷʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ; ʩʧʦʥʜʠʣʦʣʽʩʪʝʟ) ï 55,5% (83 

ʧʘʮʽʻʥʪʠ); 
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6. ʉʠʥʜʨʦʤ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (ʘʣʝʨʛʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʩʠʥʜʨʦʤ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ, ʘʚʪʦʽʤʫʥʥʠʡ ʩʠʥʜʨʦʤ) ï 51,6%; 

7. ʉʠʥʜʨʦʤ ʧʘʪʦʣʦʛʽʾ ʩʫʛʣʦʙʽʚ (ʛʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ ʩʫʛʣʦʙʽʚ ʧʦ P. Beighton, 

ʢʣʠʰʦʥʦʛʽʩʪʴ, ʧʣʦʩʢʦʩʪʦʧʽʩʪʴ ʧʦʟʜʦʚʞʥʷ, ʧʦʧʝʨʝʯʥʘ) ï 49,2% (73 ʧʘʮʽʻʥʪʠ); 

8. ʉʠʥʜʨʦʤ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (ʩʠʥʜʨʦʤ ʚʝʛʝʪʘʪʠʚʥʦʾ ʜʠʩʬʫʥʢʮʽʾ) ï 

44,4% (73 ʧʘʮʽʻʥʪʠ); 

9. ɸʨʠʪʤʽʯʥʠʡ ʩʠʥʜʨʦʤ (ʰʣʫʥʦʯʢʦʚʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʡ; 

ʧʝʨʝʜʩʝʨʜʥʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ; ʧʘʨʦʢʩʠʟʤʘʣʴʥʽ ʪʘʭʽʘʨʠʪʤʽʾ; ʤʽʛʨʘʮʽʷ ʚʦʜʽʷ 

ʨʠʪʤʫ; ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʽ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʽ ʙʣʦʢʘʜʠ; ʩʠʥʜʨʦʤ 

ʧʦʜʦʚʞʝʥʥʷ ʽʥʪʝʨʚʘʣʫ QT) - 42% (63 ʧʘʮʽʻʥʪʠ); 

10. ɹʨʦʥʭʦʣʝʛʝʥʝʚʠʡ ʩʠʥʜʨʦʤ (ʪʨʘʭʝʦʙʨʦʥʭʽʘʣʴʥʘ ʜʠʩʢʽʥʝʟʽʷ, 

ʪʨʘʭʝʦʙʨʦʥʭʦʤʝʛʘʣʽʾ, ʚʝʥʪʠʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ: ʦʙʩʪʨʫʢʪʠʚʥʽ, ʨʝʩʪʨʠʢʪʠʚʥʽ, 

ʟʤʽʰʘʥʽ) - 40% (60 ʧʘʮʽʻʥʪʽʚ) ;  

11. ɼʝʨʤʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʪʦʥʢʘ, ʣʝʛʢʦ ʨʘʥʠʤʘ ʰʢʽʨʘ, ʘʪʨʦʬʽʯʥʽ ʩʪʨʽʾ, 

ʧʽʜʚʠʱʝʥʘ ʨʦʟʪʷʞʥʽʩʪʴ ʰʢʽʨʠ, ʨʫʙʮʽ ʫ ʚʠʛʣʷʜʽ çʧʘʧʽʨʦʩʥʦʛʦ ʧʘʧʝʨʫè ʘʙʦ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʨʫʙʦʾ ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ, ʢʝʣʦʾʜʥʽ ʨʫʙʮʽ) ï 38 (57 ʧʘʮʽʻʥʪʽʚ)%; 

12. ʉʠʥʜʨʦʤ ʧʘʪʦʣʦʛʽʾ ʦʨʛʘʥʫ ʟʦʨʫ (ʤʽʦʧʽʷ, ʘʩʪʠʛʤʘʪʠʟʤ, ʩʪʨʘʙʽʟʤ, ʥʽʩʪʘʛʤ, 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʩʽʪʢʽʚʢʠ) ï 34% (51 ʧʘʮʽʻʥʪ) ; 

13. ʉʝʨʮʝʚʠʡ ʢʣʘʧʘʥʥʠʡ ʩʠʥʜʨʦʤ (ʽʟʦʣʴʦʚʘʥʽ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʦʣʘʧʩʠ 

ʢʣʘʧʘʥʽʚ ʩʝʨʮʷ, ʤʽʢʩʦʤʘʪʦʟʥʘ ʜʝʛʝʥʝʨʘʮʽʷ ʢʣʘʧʘʥʽʚ) - 24% (36 ʧʘʮʽʻʥʪʽʚ); 

14. ʉʠʥʜʨʦʤ ʨʘʧʪʦʚʦʾ ʩʤʝʨʪʽ (ʟʤʽʥʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ɼʉʊ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʘʪʦʛʝʥʝʟ ʨʘʧʪʦʚʦʾ ʩʤʝʨʪʽ, - ʢʣʘʧʘʥʥʠʡ, ʩʫʜʠʥʥʠʡ, ʘʨʠʪʤʽʯʥʠʡ 

ʩʠʥʜʨʦʤʠ) - 0% (ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʥʝ ʙʫʣʦ).  

ʆʧʨʘʮʶʚʘʚʰʠ ʜʘʥʽ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘʤʠ ʚʠʙʨʘʥʽ ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʨʦʟʨʦʙʣʝʥʘ ʦʮʽʥʶʚʘʣʴʥʘ ʩʢʨʠʥʽʥʛ-

ʰʢʘʣʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ 

ʅɼʉʊ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʤʝʪʦʜʠ ʦʙʩʪʝʞʝʥʴ, ʦʜʨʘʟʫ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʥʽ ʭʚʦʨʦʛʦ ʚ ʩʪʘʮʽʦʥʘʨ (ʜʝʪʘʣʴʥʦ ʨʦʟʜʽʣ 2.3.1.). 

ɺ ʦʮʽʥʶʚʘʣʴʥʽʡ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʽ, ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʦʟʥʘʢʘʤ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʩʮʝʨʘʣʴʥʽ ʧʨʦʷʚʠ ɼʉʊ, ʦʩʦʙʣʠʚʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-
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ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʱʦ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ 

ʭʽʨʫʨʛʽʾ. ʃʘʙʦʨʘʪʦʨʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʘʢʪʫ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʜʦʩʪʘʪʥʴʦ ʩʧʝʮʠʬʽʯʥʝ, ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʨʝʘʢʪʠʚʽʚ, 

ʧʝʨʝʙʫʚʘʥʥʷ ʭʚʦʨʦʛʦ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʧʝʨʝʜ ʦʙʩʪʝʞʝʥʥʷʤ. ʂʨʽʤ ʪʦʛʦ, 

ʟʤʽʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʘʙʦ ʩʝʯʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʠ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʘ ʡ ʧʨʠ 

ʭʚʦʨʦʙʘʭ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʫʭʣʠʥʘʭ, ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʜʝʷʢʠʤʠ 

ʣʽʢʘʨʩʴʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [9].  

ʉʫʤʘ ʙʘʣʽʚ ʜʦ 8 ʚʽʜʧʦʚʽʜʘʻ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ (ʥʝʟʥʘʯʥʘ 

ʅɼʉʊ); ʚʽʜ  9 ʜʦ 16 ï ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ (ʧʦʤʽʨʥʘ); ʚʽʜ 17 ʽ ʙʽʣʴʰʝ 

ïʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ (ʚʠʨʘʞʝʥʘ ʅɼʉʊ) [232]. 

 ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʴ,  ʪʘ ʚʠʷʚʠʚʰʠ ʚʠʩʦʢʫ 

ʧʦʰʠʨʝʥʽʩʪʴ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʅɼʉʊ ʚ ʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭ, ʤʠ 

ʥʘʧʨʘʮʶʚʘʣʠ ʪʘ ʟʘʧʘʪʝʥʪʫʚʘʣʠ ʩʧʦʩʽʙ ʜʽʘʛʥʦʩʪʠʢʠ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ 

ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʷʢʠʡ ʦʮʽʥʶʻ  ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʽ ʬʝʥʦʪʠʧʦʚʽ 

ʪʘ ʚʽʩʮʝʨʘʣʴʥʽ ʦʟʥʘʢʠ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣɹʪʨʘʩʦʥʦʛʨʘʬʽʾ ʘʥʘʣʽʟʫʶʪʴʩʷ ʰʠʨʠʥʘ ʙʽʣʦʾ ʣʽʥʽʾ ʞʠʚʦʪʘ ʪʘ ʦʮʽʥʶʻʪʴʩʷ ʩʪʘʥ 

ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʪʘ ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʠʟʥʘʯʘʶʯʠ 

ʥʘʷʚʥʽʩʪʴ ʜʽʘʩʪʘʟʫ ʧʨʷʤʠʭ ʤôʷʟʽʚ ʞʠʚʦʪʘ ʪʘ ʩʧʣʘʥʭʥʦʧʪʦʟʫ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ 

ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ120158 UA) [233,235].
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3.1. ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ  ʜʠʩʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ 

ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʯʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ. ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ 

ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ,  ʜʦʩʷʛʘʻ ʚʽʜ 2-8,1% ʧʨʠ 

ʪʦʥʢʦʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʘʭ, ʜʦ  3,8-14,6% ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʥʘ ʪʦʚʩʪʽʡ ʢʠʰʮʽ 

[32,33]. ʈʦʟʚʠʪʦʢ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʣʝʪʘʣʴʥʽʩʪʶ 

14-21,7%, ʧʨʠ ʨʦʟʚʠʪʢʫ ʨʦʟʧʦʚʩʶʜʞʝʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ, ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ 

ʩʝʧʩʠʩʫ ʣʝʪʘʣʴʥʽʩʪʴ ʚʠʨʦʩʪʘʻ ʜʦ 43-82,9% [41].  

ɺʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʅɼʉʊ ʚ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ, ʦʮʽʥʢʠ 

ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʥʘʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʰʣʷʭʦʤ. 

ʋ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ 2.1. ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʘʥʘʩʪʦʤʦʟʽʚ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ (ʜʝʪʘʣʴʥʦ ʜʠʚ. ʨʦʟʜʽʣ 2), ʱʦ ʣʽʢʫʚʘʣʠʩʴ ʫ 

ʥʘʰʽʡ ʢʣʽʥʽʮʽ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ (66,7%) ʩʪʘʥʦʚʠʣʠ ʭʚʦʨʽ ʦʧʝʨʦʚʘʥʽ ʚ 

ʽʥʰʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʋʢʨʘʾʥʠ, ʢʦʪʨʽ ʧʦʩʪʫʧʠʣʠ ʫ ʅɯʍʊ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʥʦʛʦ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʋ ʢʣʽʥʽʢʫ ʅɯʍʊ ʧʘʮʽʻʥʪʠ ʧʘʮʽʻʥʪʠ ʥʘʡʯʘʩʪʽʰʝ 

ʛʦʩʧʽʪʘʣʽʟʦʚʫʚʘʣʠʩʴ ʟ ʥʘʩʪʫʧʥʠʤʠ ʜʽʘʛʥʦʟʘʤʠ: ʪʦʥʢʦ-, ʪʦʚʩʪʦʢʠʰʢʦʚʽ ʥʦʨʠʮʽ, 

ʽʣʝʦ-, ʢʦʣʦʩʪʦʤʠ, ʘʙʩʮʝʩʠ, ʽʥʬʽʣʴʪʨʘʪʠ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʘʦʯʝʨʝʚʠʥʥʘ 

ʬʣʝʛʤʦʥʘ, ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʣʦʢʘʣʽʟʘʮʽʡ [231]. 

ʇʽʩʣʷ ʜʦʦʙʩʪʝʞʝʥʥʷ ʪʘ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟʜʝʙʽʣʴʰʦʛʦ, 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʧʝʨʘʮʽʡʥʽ ʚʪʨʫʯʘʥʥʷ ʥʘ ʪʦʥʢʽʡ ʪʘ ʪʦʚʩʪʽʡ 

ʢʠʰʢʘʭ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.1.1., ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʚʽʜʜʽʣʽ 

ʪʦʨʘʢʦʘʙʜʦʤʽʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ.  
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ʊʘʙʣʠʮʷ 3.1.1.  

ɺʠʜʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʥʠʭ ʦʧʝʨʘʮʽʾ  ʥʘ ʪʦʥʢʽʡ ʪʘ ʪʦʚʩʪʽʡ 

ʢʠʰʢʘʭ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ 

ʆʧʝʨʘʮʽʷ ʚʠʢʦʥʘʥʘ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʈʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʥʘ 

ʦʧʝʨʘʮʽʷ   

ʈʝʟʝʢʮʽʷ ʪʦʥʢʦʾ ʢʠʰʢʠ;  

ʝʥʪʝʨʦʩʪʦʤʽʷ  

ɺʽʜʥʦʚʥʠʡ ʝʥʪʝʨʦ-

ʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟ 

ʋʰʠʚʘʥʥʷ ʜʝʬʝʢʪʫ ɼʇʂ, 

 ʘʪʠʧʦʚʘ ʨʝʟʝʢʮʽʷ ɼʇʂ 

ʄʘʣʦʽʥʚʘʟʠʚʥʝ ʩʪʝʥʪʫʚʘʥʥʷ 

ɼʇʂ; 

ʄʘʣʦʽʥʚʘʟʠʚʥʝ ʩʪʝʥʪʫʚʘʥʥʷ 

ɼʇʂ+VAC ʪʝʨʘʧʽʷ 

ʇʨʘʚʦʙʽʯʥʘ ʛʝʤʽʢʦʣʝʢʪʦʤʽʷ; ʽʣʝʦʩʪʦʤʽʷ ɯʣʝʦʪʨʘʥʩʚʝʨʟʦʘʥʘʩʪʦʤʦʟ 

ʆʙʩʪʨʫʢʪʠʚʥʘ ʨʝʟʝʢʮʽʷ ʩʠʛʤʦʧʦʜʽʙʥʦʾ ʢʠʰʢʠ ʉʠʛʤʦ-, 

ʜʝʩʮʝʥʜʦʨʝʢʪʦʘʥʘʩʪʦʤʦʟ 

ʆʙʩʪʨʫʢʪʠʚʥʘ ʣʽʚʦʙʽʯʥʘ ʛʝʤʽʢʦʣʝʢʪʦʤʽʷ ʊʨʘʥʚʝʨʟʦʨʝʢʪʦʘʥʘʩʪʦʤʦʟ 

ʊʨʘʥʩʚʝʨʟʦʩʪʦʤʽʷ ʃʽʚʦʙʽʯʥʘ ʛʝʤʽʢʦʣʝʢʪʦʤʽʷ; 

ʊʨʘʥʩʚʝʨʟʦʨʝʢʪʦʘʥʘʩʪʦʤʦʟ 

ʇʝʨʝʜʥʷ ʨʝʟʝʢʮʽʷ ʧʨʷʤʦʾ ʢʠʰʢʠ; ʩʠʛʤʦ-, 

ʜʝʩʮʝʥʜʦʩʪʦʤʽʷ 

ʂʦʣʦʘʥʘʣʴʥʠʡ ʘʥʘʩʪʦʤʦʟ; 

ʦʧʝʨʘʮʽʾ ʟ ʥʠʟʚʝʜʝʥʥʷʤ 

ʦʙʦʜʦʚʦʾ ʢʠʰʢʠ 

ʊʦʪʘʣʴʥʘ ʤʝʟʦʨʝʢʪʫʤʝʢʪʦʤʽʷ ʟ ʧʨʦʪʝʢʪʠʚʥʦʶ 

ʽʣʝʦʩʪʦʤʦʶ 

ɺʽʜʥʦʚʥʠʡ ʝʥʪʝʨʦ-

ʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟ 

  

 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʝʨʘʮʽʡ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʥʘʰʽʡ ʢʣʽʥʽʮʽ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʬʦʨʤʫʚʘʥʥʷʤ ʘʥʘʩʪʦʤʦʟʽʚ (n=722), ʚʠʷʚʣʝʥʦ, ʱʦ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʥʠʢʣʘ ʫ 32 ʚʠʧʘʜʢʘʭ, ʱʦ ʩʢʣʘʜʘʻ 4,43%. ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ 

ʫʚʘʛʫ, ʱʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ (64,2%) ʚʠʥʠʢʣʘ ʧʽʩʣʷ ʧʣʘʥʦʚʠʭ 
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ʚʪʨʫʯʘʥʴ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʝʨʝʚʘʞʘʶʯʠʤ ʧʣʘʥʦʚʠʤ ʢʦʥʪʠʥʛʝʥʪʦʤ ʥʘʰʠʭ 

ʭʚʦʨʠʭ [231].  

ʉʪʨʫʢʪʫʨʘ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʟ 

ʧʨʠʚʦʜʫ ʷʢʠʭ ʚʠʢʦʥʘʥʘ ʧʝʨʚʠʥʥʘ ʦʧʝʨʘʮʽʷ ʫ ʥʘʰʽʡ ʢʣʽʥʽʮʽ ʚʽʜʦʙʨʘʞʝʥʘ ʫ 

ʪʘʙʣʠʮʽ 3.1.2.  

ʊʘʙʣʠʮʷ 3.1.2.  

ʉʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡ ʧʨʦʚʝʜʝʥʠʭ 

ʫ ʚʽʜʜʽʣʽ ʪʦʨʘʢʦʘʙʜʦʤʽʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ (n=722) 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʷʢʦʛʦ 

ʚʠʢʦʥʘʥʦ ʧʝʨʚʠʥʥʫ ʦʧʝʨʘʮʽʶ 

ʂʽʣʴʢʽʩʪʴ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʝʡ 

ʘʥʘʩʪʦʤʦʟʽʚ 

 

ɺʩʴʦʛʦ 

ʄʝʟʝʥʪʝʨʽʘʣʴʥʠʡ ʪʨʦʤʙʦʟ 

(ʩʝʛʤʝʥʪʘʨʥʠʡ) 

2  

32 

(4,43%) ʇʝʨʬʦʨʘʮʽʷ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

(ɼʇʂ) 

1 

ɻʦʩʪʨʽ ʧʝʨʬʦʨʘʮʽʾ ʪʦʥʢʦʾ ʢʠʰʢʠ 4 

ʇʝʨʬʦʨʘʮʽʷ ʜʠʚʝʨʪʠʢʫʣʘ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ 

2 

ɿʣʦʷʢʽʩʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʰʣʫʥʢʘ 4 

ɿʣʦʷʢʽʩʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʦʙʦʜʦʚʦʾ 

ʢʠʰʢʠ 

6 

ɿʣʦʷʢʽʩʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʧʨʷʤʦʾ 

ʢʠʰʢʠ 

8 

ʃʽʧʦʩʘʨʢʦʤʘ ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʟ ʢʦʤʧʨʝʩʽʻʶ ʩʫʤʽʞʥʠʭ 

ʦʨʛʘʥʽʚ  

2  

ʊʨʘʚʤʘʪʠʯʥʽ (ʷʪʨʦʛʝʥʥʽ) 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʠʰʦʢ (ʩʽʪʯʘʩʪʠʡ 

 

3 
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ʪʨʘʥʩʧʣʘʥʪʘʪ, ʧʨʦʣʝʞʝʥʴ ʚʽʜ 

ʜʨʝʥʘʞʘ)  

  

ɺ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʦʟʥʘʢʠ ʅɼʉʊ ʚʠʷʚʣʝʥʽ ʫ 25 (78,1%) 

ʧʘʮʽʻʥʪʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʬʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ ʅɼʉʊ 

(ʨʠʩ 3.1.1). 

 

 

ʈʠʩ.3.1.1. ʌʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ (%) 

  

1. ɺʽʩʮʝʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʧʪʦʟ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʫ, 

ʥʝʬʨʦʧʪʦʟ, ʜʠʩʢʽʥʝʟʽʾ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʠʡ ʽ 

ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ ʨʝʬʣʶʢʩʠ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʬʽʥʢʪʝʨʽʚ, ʜʠʚʝʨʪʠʢʫʣʠ 

ʩʪʨʘʚʦʭʦʜʫ, ʛʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʛʨʠʞʽ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ, ʚʠʧʘʜʽʥʥʷ ʧʨʷʤʦʾ ʢʠʰʢʠ; ʧʪʦʟ, ʧʨʦʣʘʧʩʠ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʫ ʞʽʥʦʢ)  -

78,1 %; 

2. ʉʫʜʠʥʥʠʡ ʩʠʥʜʨʦʤ (ʫʨʘʞʝʥʥʷ ʘʨʪʝʨʽʡ ʝʣʘʩʪʠʯʥʦʛʦ, ʤôʷʟʦʚʦʛʦ ʽ 

ʟʤʽʰʘʥʦʛʦ ʪʠʧʽʚ: ʘʥʝʚʨʠʟʤʠ, ʧʘʪʦʣʦʛʽʯʥʘ ʟʚʠʚʠʩʪʽʩʪʴ ʘʨʪʝʨʽʡ; ʫʨʘʞʝʥʥʷ ʚʝʥ: 

ʧʘʪʦʣʦʛʽʯʥʘ ʟʚʠʚʠʩʪʽʩʪʴ, ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʚʝʨʭʥʽʭ ʽ ʥʠʞʥʽʭ 
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ʢʽʥʮʽʚʦʢ, ʛʝʤʦʨʦʾʜʘʣʴʥʠʭ, ʩʪʨʘʚʦʭʽʜʥʠʭ ʚʝʥ, ʚʘʨʽʢʦʮʝʣʝ; ʪʝʣʝʘʥʛʽʦʝʢʪʘʟʽʽ) -  

73,8%; 

3. ɸʨʠʪʤʽʯʥʠʡ ʩʠʥʜʨʦʤ (ʰʣʫʥʦʯʢʦʚʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʡ; 

ʧʝʨʝʜʩʝʨʜʥʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ; ʧʘʨʦʢʩʠʟʤʘʣʴʥʽ ʪʘʭʽʘʨʠʪʤʽʾ; ʤʽʛʨʘʮʽʷ ʚʦʜʽʷ 

ʨʠʪʤʫ; ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʽ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʽ ʙʣʦʢʘʜʠ; ʩʠʥʜʨʦʤ 

ʧʦʜʦʚʞʝʥʥʷ ʽʥʪʝʨʚʘʣʫ QT) ï  54,7%; 

4. ɺʝʨʪʝʙʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʦʩʪʝʦʭʦʥʜʨʦʟ ʭʨʝʙʪʘ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, 

ʤʽʞʭʨʝʙʮʝʚʽ ʛʨʠʞʽ, ʚʝʨʪʝʙʨʦʙʘʟʠʣʷʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ; ʩʧʦʥʜʠʣʦʣʽʩʪʝʟ) ï 50%; 

5. ʉʝʨʮʝʚʠʡ ʢʣʘʧʘʥʥʠʡ ʩʠʥʜʨʦʤ (ʽʟʦʣʴʦʚʘʥʽ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʦʣʘʧʩʠ 

ʢʣʘʧʘʥʽʚ ʩʝʨʮʷ, ʤʽʢʩʦʤʘʪʦʟʥʘ ʜʝʛʝʥʝʨʘʮʽʷ ʢʣʘʧʘʥʽʚ) - 47,6%; 

4. ɹʨʦʥʭʦʣʝʛʝʥʝʚʠʡ ʩʠʥʜʨʦʤ (ʪʨʘʭʝʦʙʨʦʥʭʽʘʣʴʥʘ ʜʠʩʢʽʥʝʟʽʷ, 

ʪʨʘʭʝʦʙʨʦʥʭʦʤʝʛʘʣʽʾ, ʚʝʥʪʠʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ: ʦʙʩʪʨʫʢʪʠʚʥʽ, ʨʝʩʪʨʠʢʪʠʚʥʽ, 

ʟʤʽʰʘʥʽ)  - 38 %; 

6. ʉʠʥʜʨʦʤ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (ʘʣʝʨʛʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʩʠʥʜʨʦʤ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ, ʘʚʪʦʽʤʫʥʥʠʡ ʩʠʥʜʨʦʤ)ï 38%; 

7. ʉʠʥʜʨʦʤ ʧʘʪʦʣʦʛʽʾ ʩʫʛʣʦʙʽʚ (ʛʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ ʩʫʛʣʦʙʽʚ ʧʦ P. Beighton, 

ʢʣʠʰʦʥʦʛʽʩʪʴ, ʧʣʦʩʢʦʩʪʦʧʽʩʪʴ ʧʦʟʜʦʚʞʥʷ, ʧʦʧʝʨʝʯʥʘ) ï 38%; 

8. ʉʠʥʜʨʦʤ ʧʘʪʦʣʦʛʽʾ ʦʨʛʘʥʫ ʟʦʨʫ (ʤʽʦʧʽʷ, ʘʩʪʠʛʤʘʪʠʟʤ, ʩʪʨʘʙʽʟʤ, ʥʽʩʪʘʛʤ, 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʩʽʪʢʽʚʢʠ)ï 35,7%; 

9. ɼʝʨʤʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʪʦʥʢʘ, ʣʝʛʢʦ ʨʘʥʠʤʘ ʰʢʽʨʘ, ʘʪʨʦʬʽʯʥʽ ʩʪʨʽʾ, 

ʧʽʜʚʠʱʝʥʘ ʨʦʟʪʷʞʥʽʩʪʴ ʰʢʽʨʠ, ʨʫʙʮʽ ʫ ʚʠʛʣʷʜʽ çʧʘʧʽʨʦʩʥʦʛʦ ʧʘʧʝʨʫè ʘʙʦ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʨʫʙʦʾ ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ, ʢʝʣʦʾʜʥʽ ʨʫʙʮʽ) - 33,3%;  

10. ʊʦʨʘʢʦʜʽʘʬʨʘʛʤʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʘʩʪʝʥʽʯʥʘ ʬʦʨʤʘ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ, 

ʜʝʬʦʨʤʘʮʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʜʝʬʦʨʤʘʮʽʾ ʭʨʝʙʪʘ, ʟʤʽʥʠ ʩʪʦʷʥʥʷ ʽ ʝʢʩʢʫʨʩʽʽ 

ʜʽʘʬʨʘʛʤʠ) ï 23,8% [232,233]. 

ʅɼʉʊ ʩʢʨʠʥʽʥʛʦʚʦ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʟʘ ʟʘʧʘʪʝʥʪʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ  

(ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ120158 UA) [234,236]. 

ʉʪʫʧʽʥʴ ʜʠʩʧʣʘʟʽʾ ʦʮʽʥʶʚʘʣʠ ʟʘ ʦʨʠʛʽʥʘʣʴʥʦʶ ʢʣʽʥʽʯʥʦʶ ʩʢʨʠʥʽʥʛ-

ʰʢʘʣʦʶ, ʥʘʧʨʘʮʴʦʚʘʥʦʶ ʥʘ ʦʩʥʦʚʽ  ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʪʘʙʣʠʮʽ ʢʨʠʪʝʨʽʾʚ 

ʚʠʨʘʞʝʥʦʩʪʽ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟʘ ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʶ (2003).  
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ʆʮʽʥʶʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʬʝʥʦʪʠʧʽʯʥʠʭ ʪʘ ʚʽʩʮʝʨʘʣʴʥʠʭ ʦʟʥʘʢ ʧʘʪʦʣʦʛʽʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʤʘʣʽ (1 ʙʘʣ), ʩʝʨʝʜʥʽ (2 ʙʘʣʠ) ʪʘ ʚʝʣʠʢʽ 

(3 ʙʘʣʠ). ʉʫʤʘ ʙʘʣʽʚ ʜʦ 8 ʚʽʜʧʦʚʽʜʘʻ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ (ʥʝʟʥʘʯʥʘ 

ʅɼʉʊ); ʚʽʜ  9 ʜʦ 16 ï ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ (ʧʦʤʽʨʥʘ); ʚʽʜ 17 ʽ ʙʽʣʴʰʝ 

ïʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ (ʚʠʨʘʞʝʥʘ ʅɼʉʊ) (ʜʝʪʘʣʴʥʦ ʜʠʚ. ʨʦʟʜʽʣ 2.3.). 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʪʠʧʽʯʥʠʭ ʦʟʥʘʢ ʅɼʉʊ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʢʘʟʘʣʦ (ʨʠʩ.3.1.2.), ʱʦ ʫ 8 ʧʘʮʽʻʥʪʽʚ 

(19%) - ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ ʅɼʉʊ, ʫ 15 (35,8%) ï ʩʝʨʝʜʥʽʡ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʫ 10 

ʧʘʮʽʻʥʪʽʚ (23,8%) ʚʠʷʚʣʝʥʦ ʚʘʞʢʠʡ ʩʪʫʧʽʥʴ ʅɼʉʊ. ʋ 9 ʭʚʦʨʠʭ (21,4%) ʦʟʥʘʢʠ 

ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʥʝ ʚʠʷʚʣʝʥʽ [235].  

 

ʈʠʩ.3.1.2. ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ 

ʈʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʬʝʥʦʪʠʧʽʯʥʠʭ 

ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ ʩʢʣʘʚ 36,9Ñ1,6 ʤʢʤʦʣʴ/ʣ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʜʚʽʯʽ ʙʽʣʴʰʝ ʟʘ 

ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (21,2Ñ0,8 ʤʢʤʦʣʴ/ʣ) (ʪʘʙʣ. 2). ʊʘʢʽ ʟʤʽʥʠ, 

ʦʯʝʚʠʜʥʦ, ʟʫʤʦʚʣʝʥʽ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʜʘʥʽ ʨʷʜʫ ʘʚʪʦʨʽʚ, ʱʦ ʧʨʠ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʧʝʨʠʪʦʥʽʪʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʠʨʘʞʝʥʝ ʽ ʩʪʽʡʢʝ 

ʥʝʫʟʛʦʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʧʨʦʪʝʾʥʘʟʠ - ʽʥʛʽʙʽʪʦʨʠ ʧʨʦʪʝʾʥʘʟ ʧʣʘʟʤʠ ʢʨʦʚʽ. ʉʘʤʝ 
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ʛʽʧʝʨʘʢʪʠʚʘʮʽʷ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʥʘ ʬʦʥʽ ʨʝʜʫʢʮʽʾ 

ʽʥʛʽʙʽʪʦʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʟʮʽʥʶʻʪʴʩʷ ʷʢ ʦʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ 

ʣʘʥʦʢ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ [237].   

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʢʦʣʘʛʝʥʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʽʚʥʷ ʚʽʣʴʥʦʛʦ 

ʦʢʩʠʧʨʦʣʽʥʫ (ʪʘʙʣ 3.1.3.) ʪʘ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ (ʪʘʙʣ 3.1.4.) ʤʘʣʠ ʧʨʷʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʽʟ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʅɼʉʊ. ʊʘʢ, ʧʨʠ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʽ 

ʅɼʉʊ ʨʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʩʪʘʥʦʚʠʚ (46,9Ñ2,8) ʤʢʤʦʣʴ/ʣ, 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ (75,2Ñ3,2) ʤʢʤʦʣʴ/ʣ ʪʘ ʪʷʞʢʦʤʫ ʩʪʫʧʝʥʽ (122,1Ñ3,6) 

ʤʢʤʦʣʴ/ʣ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚ 6 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʪʘ ʫ 3 ʨʘʟʠ ʧʦʢʘʟʥʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʙʝʟ ʢʣʽʥʽʯʥʠʭ 

ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ.  

ʊʘʙʣʠʮʷ 3.1.3.  

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ  ʫ ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ 

ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ 

ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ (ʄÑm) 

ɻʨʫʧʠ ʦʙʩʪʝʞʝʥʥʷ ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ 

ʅɼʉʊ 

ɺʽʣʴʥʠʡ 

ʦʢʩʠʧʨʦʣʽʥ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

(ʤʢʤʦʣʴ/ʣ) 

 

 

ɼʦʩʣʽʜʥʘ (n=32) 

ʃʝʛʢʠʡ (n=6) 46,9Ñ2,8*  

ʩʝʨʝʜʥʽʡ (n=11) 75,2Ñ3,2**  

ʚʘʞʢʠʡ (n=8) 122,1Ñ4,6**  

ɺʽʜʩʫʪʥʽ ʦʟʥʘʢʠ 

ʅɼʉʊ (n=7) 

36,9Ñ1,6*  

ʂʦʥʪʨʦʣʴʥʘ  (n=40)  21,2Ñ0,8 

ʇʨʠʤʽʪʢʘ: ʧʨʠʚʝʜʝʥʽ ʪʽʣʴʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ (* ʨ<0,05; 

** ʨ<0,01). 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʩʝʯʽ 

ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʧʨʷʤʫ ʢʦʨʝʣʷʮʽʶ ʟʽ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʅɼʉʊ (ʪʘʙʣ. 3.1.4.). 
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ʊʘʢ, ʧʨʠ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʽ ʅɼʉʊ ʨʽʚʝʥʴ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʪʘʥʦʚʠʚ 

80,94Ñ2,8 ʤʢʤʦʣʴ/ʣ, ʱʦ ʚʠʩʦʢʦʚʽʨʦʛʽʜʥʦ, ʚʜʚʽʯʽ ʙʽʣʴʰʝ ʟʘ ʧʦʢʘʟʥʠʢʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (44,68Ñ1,8). ʇʨʠ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ ʨʽʚʝʥʴ ɻɸɻ ʩʝʯʽ 

ʩʪʘʥʦʚʠʚ 105,12Ñ3,5 ʤʢʤʦʣʴ/ʣ; ʧʨʠ ʪʷʞʢʦʤʫ ʩʪʫʧʝʥʽ - 127,54Ñ3,4 ʤʢʤʦʣʴ/ʣ, 

ʱʦ ʧʨʘʢʪʠʯʥʦ ʚ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʫ 2 

ʨʘʟʠ ʧʦʢʘʟʥʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ 

ʜʠʩʧʣʘʟʽʾ [231,234]. 

ʊʘʙʣʠʮʷ 3.1.4.  

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ 

ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ 

ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ (ʄÑm) 

ɻʨʫʧʠ ʦʙʩʪʝʞʝʥʥʷ ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ 

ʅɼʉʊ 

ɻʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ 

ʫ ʩʝʯʽ (ʤʢʤʦʣʴ/ʣ) 

 

 

ɼʦʩʣʽʜʥʘ (n=32) 

ʃʝʛʢʠʡ (n=6) 80,94Ñ2,8**  

ʩʝʨʝʜʥʽʡ (n=11) 105,12Ñ3,5**  

ʚʘʞʢʠʡ (n=8) 127,54Ñ3,4**  

ɺʽʜʩʫʪʥʽ ʦʟʥʘʢʠ 

ʅɼʉʊ (n=7) 

58,06Ñ2,1*  

ʂʦʥʪʨʦʣʴʥʘ  (n=40)  44,68Ñ1,8 

ʇʨʠʤʽʪʢʘ: ʧʨʠʚʝʜʝʥʽ ʪʽʣʴʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ (* ʨ<0,05; 

** ʨ<0,01). 

ʐʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ ʅɼʉʊ ʥʘʤʠ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʦʛʦ ʧʨʷʤʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ (r = 0,734) 

ʪʘ ʧʦʤʽʨʥʦʛʦ ʧʨʷʤʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ(r = 0,467) ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ, ʚʽʜʧʦʚʽʜʥʦ 

[231]. 
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ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʷʚʣʝʥʘ ʥʘʤʠ ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ 

ʨʽʚʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʢʦʣʘʛʝʥʫ (ʩʠʨʦʚʘʪʢʦʚʠʡ ʦʢʩʠʧʨʦʣʽʥ 

ʪʘ ɻɸɻ ʩʝʯʽ) ʪʘ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʅɼʉʊ, ʷʢʘ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ 

ʬʝʥʦʪʠʧʽʯʥʠʭ, ʚʽʩʮʝʨʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʦʙʩʪʝʞʝʥʴ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʅɼʉʊ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘ ʧʝʨʝʙʽʛʫ ʪʘʢʦʛʦ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ [231,234]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʻʤʦ ʢʣʽʥʽʯʥʠʤ ʚʠʧʘʜʢʦʤ ʫ ʭʚʦʨʦʛʦ ʟ 

ʷʚʥʠʤʠ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʅɼʉʊ, ʟ ʥʘʷʚʥʽʩʪʶ ʘʙʜʦʤʽʥʘʣʴʥʠʭ 

ʧʽʩʜʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʚʠʛʣʷʜʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ 

ʪʦʚʩʪʦʢʠʰʢʦʚʦʛʦ ʘʥʘʩʪʦʤʦʟʫ, ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʝʚʝʥʪʨʘʮʽʾ ʪʘ ʨʝʮʠʜʠʚʥʦʾ (R3)  

ʚʝʪʨʘʣʴʥʦʾ ʛʨʠʞʽ. 

ʂʣʽʥʽʯʥʠʡ ʧʨʠʢʣʘʜ.  

ʇʘʮʽʻʥʪ ʂ. 1959 ʨ.ʥ., ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʡ ʫ ʚʽʜʜʽʣ ʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʭʽʨʫʨʛʽʾ 27.02.2019 ʨ. ʟ ʜʽʘʛʥʦʟʦʤ: ʌʫʥʢʮʽʦʥʫʶʯʘ ʘʩʮʝʥʜʦʩʪʦʤʘ (ʩʪʘʥ ʧʽʩʣʷ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʪʦʚʩʪʦʢʠʰʢʦʚʦʛʦ ʘʥʘʩʪʦʤʦʟʫ, ʨʝʟʝʢʮʽʾ 

ʧʦʧʝʨʝʯʥʦʦʙʦʜʦʚʦʾ ʢʠʰʢʠ 04.2018.). ɻʽʛʘʥʪʩʴʢʘ ʧ/ʦ ʚʝʥʪʨʘʣʴʥʘ ʛʨʠʞʘ M3-

4W4R3. ɯʍʉ. ɸʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʡ ʢʘʨʜʽʦʩʢʣʝʨʦʟ. ʉʅ 0 ʩʪ. ɺʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ʉ 

(ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʽʷ). ʉʪʘʥ ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ ʧʦ ɹ-2.ʍʨʦʥʽʯʥʠʡ ʝʨʦʟʠʚʥʠʡ 

ʘʥʘʩʪʦʤʦʟʠʪ. ɼʠʚʝʨʪʠʢʫʣʴʦʟ ʪʦʚʩʪʦʾ ʢʠʰʢʠ. 

ʅʘ ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʥʷ ʩʢʘʨʛʠ ʥʘʷʚʥʽʩʪʴ ʢʦʣʦʩʪʦʤʠ, ʛʨʠʞʽ ʚʝʣʠʢʠʭ 

ʨʦʟʤʽʨʽʚ. ʆʙʩʪʝʞʫʚʘʚʩʷ ʪʘ ʣʽʢʫʚʘʚʩʷ ʚ ʫʤʦʚʘʭ ʋʞʛʦʨʦʜʩʴʢʦʾ ʆʂʃ. ɺ ʘʥʘʤʥʝʟʽ 

7 ʦʧʝʨʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʴ, 3 ʨʝʮʠʜʠʚʠ ʛʨʠʞʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʪʠʢʠ 

ʧʦʜʘʣʴʰʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʚʝʨʥʫʚʩʷ ʚ ʅɯʍʊ.  

ɸʥʘʤʥʝʟ: 1996 ʨʽʢ, ʟʘ ʤʽʩʮʝʤ ʧʨʦʞʠʚʘʥʥʷ,  ʚʠʢʦʥʘʥʘ ʨʝʟʝʢʮʽʷ ʰʣʫʥʢʘ ʟʘ 

ɹʽʣʴʨʦʪ 2 ʟ ʧʨʠʚʦʜʫ ʧʦʚʪʦʨʥʦʾ ʚʠʨʘʟʢʦʚʦʾ ʢʨʦʚʦʪʝʯʽ.  

ʋ 2004 ʨʦʮʽ ʧʦʚʪʦʨʥʘ ʦʧʝʨʘʮʽʷ ʟ ʧʨʠʚʦʜʫ ʚʠʨʘʟʢʦʚʦʾ ʢʨʦʚʦʪʝʯʽ (ʦʙô̒ ʤ 

ʥʝʚʽʜʦʤʠʡ, ʤʝʜʠʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʚʽʜʩʫʪʥʷ). ʏʝʨʝʟ 1 ʨʽʢ ʧʘʮʽʻʥʪ ʚʽʜʤʽʪʠʚ 

ʚʠʧôʷʯʫʚʘʥʥʷ ʫ ʜʽʣʷʥʮʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʨʫʙʮʷ.  
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2006 ʨʽʢ ï ʧʣʘʩʪʠʢʘ ʚʝʥʪʨʘʣʴʥʦʾ ʛʨʠʞʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʥʪʝʪʠʯʥʦʛʦ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʫ.    

2012 ʨʽʢ ʦʧʝʨʦʚʘʥʠʡ ʟ ʧʨʠʚʦʜʫ ʨʝʮʠʜʠʚʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʚʝʥʪʨʘʣʴʥʦʾ 

ʛʨʠʞʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʫ (ʦʙô̒ ʤ ʥʝʚʽʜʦʤʠʡ, 

ʤʝʜʠʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʚʽʜʩʫʪʥʷ). ʏʝʨʝʟ 1 ʨʽʢ ʟʥʦʚʫ ʚʽʜʤʽʪʠʚ ʚʠʧôʷʯʫʚʘʥʥʷ ʫ 

ʜʽʣʷʥʮʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʨʫʙʮʷ.  

30.03.2018. ʫ ɿʆʂʃ ʽʤ. ʅʦʚʘʢʘ ʧʨʦʚʝʜʝʥʦ ʧʣʘʩʪʠʢʘ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ ʩʠʥʪʝʪʠʯʥʠʤ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʦʤ ñsublayò ʟ ʨʦʟʻʜʥʘʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ 

ʟʘ Novitsky (TAR).  

ʋ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ 03.04.18. ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʧʝʨʬʦʨʘʮʽʷ 

ʜʠʚʝʨʪʠʢʫʣʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, ʚʠʢʦʥʘʥʦ ʨʝʟʝʢʮʽʶ ʪʘ ʫʰʠʚʘʥʥʷ ʪʦʚʩʪʦʾ ʢʠʰʢʠ.  

ʏʝʨʝʟ 5 ʜʥʽʚ ʨʝʣʘʧʘʨʦʪʦʤʽʷ ʚ ʫʨʛʝʥʪʥʦʤʫ ʧʦʨʷʜʢʫ ʟ ʧʨʠʚʦʜʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʰʚʽʚ, ʜʠʬʫʟʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ɺʠʢʦʥʘʥʘ ʨʝʟʝʢʮʽʷ ʧʦʧʝʨʝʯʥʦʦʙʦʜʦʚʦʾ ʢʠʰʢʠ, 

ʪʨʘʥʩʚʝʨʟʦʩʪʦʤʽʷ.  

11.04.18. ʨʝʨʝʣʘʧʘʨʦʪʦʤʽʷ. ʉʘʥʘʮʽʷ ʪʘ ʜʨʝʥʫʚʘʥʥʷ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

ɺ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʫ ʨʦʟʚʠʥʫʣʘʩʴ ʧʦʚʥʘ ʝʚʝʥʪʨʘʮʽʷ 

ʨʦʟʭʦʜʞʝʥʥʷʤ ʫʩʽʭ ʰʘʨʽʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ.  

ʇʽʜ ʯʘʩ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʚʦʨʠʡ 

ʥʦʨʤʦʩʪʝʥʽʢʦʤ. ɯʄʊ 28,4 ʢʛ/ʤĮ. ʐʢʽʨʷʥʽ ʧʦʢʨʠʚʠ ï ʙʣʽʜʦ-ʨʦʞʝʚʽ, ʰʢʽʨʘ 

ʧʽʜʚʠʱʝʥʦʾ ʝʣʘʩʪʠʯʥʦʩʪʽ ʟ ʤʥʦʞʠʥʥʠʤʠ ʧʽʛʤʝʥʪʥʠʤʠ ʧʣʷʤʘʤʠ. ʅʘʷʚʥʘ 

ʚʨʦʜʞʝʥʘ ʣʽʡʢʦʧʦʜʽʙʥʘ ʜʝʬʦʨʤʘʮʽʷ ʣʽʚʦʾ ʧʦʣʦʚʠʥʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠʥʠ ʟ 

ʘʛʝʥʝʟʽʻʶ ʣʽʚʦʾ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ (ʨʠʩ.3.1.3.). ʋ ʣʝʛʝʥʷʭ ï ʘʫʩʢʫʣʴʪʘʪʠʚʥʦ ï 

ʚʝʟʠʢʫʣʷʨʥʝ ʜʠʭʘʥʥʷ, ʭʨʠʧʽʚ ʥʝʤʘʻ. ʏɼ - 19/ʭʚ. ɿ ʽʥʰʠʭ ʦʟʥʘʢ ʅɼʉʊ ʧʨʠ 

ʦʛʣʷʜʽ: ʩʢʦʣʽʦʟ ʭʨʝʙʪʘ, ʘʥʦʤʦʣʽʷ ʨʦʟʚʠʪʢʫ ʟʫʙʽʚ, ʤʽʦʧʽʷ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʶ. 

ɿʘ ʬʝʥʦʪʠʧʦʚʦʶ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʦʶ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʊ.ʌ. 

ʇʝʨʝʪʦʣʯʽʥʦʾ (2013), ʫ ʧʘʮʽʻʥʪʘ ʽʥʜʝʢʩ ʅɼʉʊ = 2,83 (ʩʠʥʜʨʦʤ ʅɼʉʊ 

ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʨʠ ʩʫʤʘʨʥʦʤʫ ʟʥʘʯʝʥʥʽ ʽʥʜʝʢʩʫ Ó1,92).  
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ʈʠʩ.3.1.3. ɸʥʦʤʘʣʽʷ ʨʦʟʚʠʪʢʫ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ, ʨʝʮʠʜʠʚʥʘ 

ʚʝʥʪʨʘʣʴʥʘ ʛʨʠʞʘ, ʢʦʣʦʩʪʦʤʘ ʫ ʧʘʮʽʻʥʪʘ ʟ ʅɼʉʊ 

ɿɸʂ, ɿɸʉ, ʙ/ʭ, ʢʦʘʛʫʣʦʛʨʘʤʘ ʙʝʟ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʈʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʩʪʘʥʦʚʠʚ 96,8 ʤʢʤʦʣʴ/ʣ. 

ʈʽʚʝʥʴ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʝʯʽ 141,5 ʤʢʤʦʣʴ/ʣ. 

ɽʂɻ (27.02.19): ʉʠʥʫʩʦʚʠʡ ʨʠʪʤ ʟ ʏʉʉ 76 ʫʜ/ʭʚ. ɻʦʨʠʟʦʥʪʘʣʴʥʘ  ɽɺʉ. ɺʽʢʦʚʘ 

ʥʦʨʤʘ. 

ʋɿɼ ʩʝʨʮʷ (04.03.19.): ʘʪʝʨʦʩʢʣʝʨʦʟ ʘʦʨʪʠ. ʅʝʟʥʘʯʥʘ ʥ-ʩʪʴ ʤʽʪʨʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʫ, ʥʝʟʥʘʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ ʃʐ. ʌɺ 56%. 

ʂʊ (05.03.19): ʩʪʘʥ ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ ʧʦʧʝʨʝʯʥʦʦʙʦʜʦʚʦʾ ʢʠʰʢʠ. ʇ/ʦ ʚʝʥʪʨʘʣʴʥʘ 

ʛʨʠʞʘ (ʜʝʬʝʢʪ 25ʭ26 ʩʤ, ʚ ʤʽʰʢʫ ʪʦʥʢʘ ʪʘ ʪʦʚʩʪʘ ʢʠʰʢʠ).   

ʌɻɼʉ (01.03.19): ʉʪʘʥ ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ ʧʦ ɹ-2.ʍʨʦʥʽʯʥʠʡ ʝʨʦʟʠʚʥʠʡ 

ʘʥʘʩʪʦʤʦʟʠʪ. 
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ʌʂʉ (07.03.19.): ʩʪʘʥ ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ ʧʦʧʝʨʝʯʥʦ ʦʙʦʜʦʚʦʾ ʢʠʰʢʠ. ʉʠʥʜʨʦʤ 

ʚʽʜʢʣʶʯʝʥʦʾ ʪʦʚʩʪʦʾ ʢʠʰʢʠ. ɼʠʚʝʨʪʠʢʫʣʠ ʦʙʦʜʦʚʦʾ ʢʠʰʢʠ.ʇʦʣʽʧ ʦʙʦʜʦʚʦʾ 

ʢʠʰʢʠ. ʍʨʦʥ ʚʥʫʪʨ. ʛʝʤʦʨʦʡ. 

ʇʘʮʽʻʥʪ ʙʫʚ ʥʦʩʽʻʤ ʨʠʟʠʢʦʚʦʛʦ ʧʦ ʚʠʥʠʢʥʝʥʥʶ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ 

ʘʥʘʩʪʦʤʦʟʽʚ ʽ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʉ/ʉ ʘʣʝʣʶ ʛʝʥʫ ʄʄʈ-2 (C
-1306
ŸT)  ʪʘ G/G 

ʘʣʝʣʶ ʛʝʥʫ ʊɯʄʈ-2 (G
303
ŸA). 

ɿʘ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʦʶ ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʾ (2003) ʫ 

ʧʘʮʽʻʥʪʘ 19 ʙʘʣʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʷʞʢʦʤʫ ʩʪʫʧʝʥʶ ʅɼʉʊ (ʪʷʞʢʘ ʩʪʫʧʽʥʴ 

ʙʽʣʴʰʝ 17 ʙʘʣʽʚ). 

13.03.19. ʧʽʩʣʷ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʢʪʠʚʥʠʭ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʚʠʢʣʘʜʝʥʠʭ ʫ ʧʨʦʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʽ 

ʜʣʷ ʭʚʦʨʠʭ ʟ ʅɼʉʊ, ʧʘʮʽʻʥʪʫ ʚʠʢʦʥʘʥʦ: 1.ʈʝʢʦʥʩʪʨʫʢʪʠʚʥʘ ʢʦʣʦʧʣʘʩʪʠʢʘ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʽʣʝʦʪʨʘʥʩʚʝʨʟʦʘʥʘʩʪʦʤʦʟʫ çʙʽʢ ʫ ʙʽʢè. 2.ʊʦʪʘʣʴʥʝ ʧʨʦʪʝʟʫʚʘʥʥʷ 

ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʇʇʉ ʟ ʩʠʣʽʢʦʥʦʚʠʤ ʧʦʢʨʠʪʪʷʤ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʽʤʧʣʘʥʪʫ çinlay-sublayè. 3.ɸʙʜʦʤʽʥʦʧʣʘʩʪʠʢʘ. 

21.03.19. ʭʚʦʨʠʡ ʚ ʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʚʠʧʠʩʘʥʠʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʣ-ʥʷ 

ʟʘ ʤʽʩʮʝʤ ʧʨʦʞʠʚʘʥʥʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʝʮʠʜʠʚʫ ʥʝʤʘʻ.  
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3.2. ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ  ʜʠʩʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ ʟ 

ʟʦʚʥʽʰʥʽʤʠ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 

ʂʠʰʢʦʚʽ ʥʦʨʠʮʽ ʻ ʚʘʞʢʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ, ʷʢʝ 

ʩʪʘʥʦʚʠʪʴ ʨʝʘʣʴʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ. ɺʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʯʽʪʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʤʫʣʴʪʠʚʝʢʪʦʨʥʽʩʪʴ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʶʻ ʚʝʣʠʢʽ ʧʨʦʙʣʝʤʠ  ʜʣʷ ʷʢ ʜʣʷ ʭʽʨʫʨʛʘ ʪʘʢ ʽ ʜʣʷ 

ʭʚʦʨʦʛʦ. ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʫ ʩʚʽʪʦʚʽʡ ʭʽʨʫʨʛʽʯʥʽʡ ʩʧʽʣʴʥʦʪʽ ʥʝʤʘʻ ʻʜʠʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ ʥʘ ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʢʠʰʢʦʚʠʭ  ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ ʨʦʟʚʠʪʢʫ ʮʠʭ 

ʫʩʢʣʘʜʥʝʥʴ.  

ʋ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʩʫʪʥʽ   ʧʫʙʣʽʢʘʮʽʾ ʧʨʦ ʨʦʣʴ ʧʘʪʦʣʦʛʽʾ ʦʙʤʽʥʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ  ʫ ʨʦʟʚʠʪʢʫ 

ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʚʯʠʣʠ ʪʘ ʦʮʽʥʠʣʠ 

ʨʦʣʴ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ ʟ ʪʦʥʢʦ-, 

ʪʦʚʩʪʦʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ, ʦʮʽʥʠʚʰʠ ʧʦʰʠʨʝʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʪʘ 

ʥʘʧʨʘʮʶʚʘʚʰʠ ʝʬʝʢʪʠʚʥʽ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽ ʢʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʩʧʣʘʟʽʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

ʆʙôʻʢʪʦʤ ʨʝʪʨʦ- ʪʘ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 30 ʭʚʦʨʠʭ ʟ 

ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ, ʷʢʽ ʣʽʢʫʚʘʣʠʩʴ ʫ ɼʋ çʅɯʍʊ ʽʤʝʥʽ ʆ.ʆ. ʐʘʣʽʤʦʚʘè 

ʚʧʨʦʜʦʚʞ 2016-2020 ʨʨ., ʷʢʽ ʩʧʽʚʩʪʘʚʥʽ ʟʘ ʚʽʢʦʤ ʽ ʩʪʘʪʪʶ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

(ʜʝʪʘʣʴʥʦ ʫ ʨʦʟʜʽʣʽ 2).  

ɯʟ ʭʽʨʫʨʛʽʯʥʠʭ ʩʪʘʮʽʦʥʘʨʽʚ ʽʥʰʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ ʙʫʣʦ 

ʥʘʧʨʘʚʣʝʥʦ 26 ʭʚʦʨʠʭ, ʫ 4 ʭʚʦʨʠʭ ʥʦʨʠʮʽ ʚʠʥʠʢʣʠ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡ ʧʨʦʚʝʜʝʥʠʭ 

ʚ ʥʘʰʽʡ ʢʣʽʥʽʮʽ. ɯʟ 30 ʭʚʦʨʠʭ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ 18,  ʞʽʥʦʢ - 12. 

ɺʽʢ ʭʚʦʨʠʭ - ʚʽʜ 26 ʜʦ 68 ʨ., ʩʝʨʝʜʥʽʡ ʚʽʢ - 49,3Ñ7,18 ʨ.  

ʋ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ, ʱʦ ʣʽʢʫʚʘʣʠʩʴ 

ʫ ʢʣʽʥʽʮʽ, ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ (86,6%) ʩʪʘʥʦʚʠʣʠ ʭʚʦʨʽ, ʦʧʝʨʦʚʘʥʽ ʚ ʽʥʰʠʭ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʋʢʨʘʾʥʠ, ʢʦʪʨʽ ʧʦʩʪʫʧʠʣʠ ʫ ʅɯʍʊ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʪʘʢʪʠʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʇʽʩʣʷ ʫʨʛʝʥʪʥʠʭ 
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ʦʧʝʨʘʮʽʡ ʟ ʧʨʠʚʦʜʫ ʛʦʩʪʨʦʾ ʢʠʰʢʦʚʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ, ʧʦʰʠʨʝʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ 

ʢʠʰʢʦʚʽ ʥʦʨʠʮʽ ʚʠʥʠʢʣʠ ʫ 15 ʭʚʦʨʠʭ. ʋ 46% (7 ʟ 15) ʚʠʧʘʜʢʽʚ ʧʨʠʯʠʥʦʶ 

ʨʦʟʚʠʪʢʫ ʥʦʨʠʮʴ ʙʫʣʘ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʤʝʭʘʥʽʯʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʽʥʢʠ ʧʽʜ ʯʘʩ ʚʽʩʮʝʨʦʣʽʟʫ. ʋ ʨʝʰʪʽ ʚʠʧʘʜʢʽʚ ʧʝʨʝʢʦʥʣʠʚʠʭ 

ʧʨʠʯʠʥ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ. ʇʽʩʣʷ ʧʣʘʥʦʚʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʘʭ 

ʪʨʘʚʣʝʥʥʷ ʥʦʨʠʮʽ ʚʠʥʠʢʣʠ ʫ 8 ʚʠʧʘʜʢʘʭ, ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʙʫʣʘ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ. ʋ 2 ʚʠʧʘʜʢʘʭ ʥʦʨʠʮʽ ʚʠʥʠʢʣʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʽʛʘʥʪʩʴʢʠʤʠ ʨʝʮʠʜʠʚʥʠʤʠ ʚʝʥʪʨʘʣʴʥʠʤʠ ʛʨʠʞʘʤʠ (ʟʘʱʝʤʣʝʥʥʷ ʢʠʰʢʠ ʚ 

ʛʨʠʞʝʚʦʤʫ ʤʽʰʢʫ - 1, ʬʽʢʩʘʮʽʷ ʢʠʰʢʠ ʜʦ ʩʽʪʯʘʩʪʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʫ - 1); 2 

ʪʦʚʩʪʦʢʠʰʢʦʚʽ ʥʦʨʠʮʽ ʫ ʭʚʦʨʠʭ ʟ ʜʝʩʪʨʫʢʪʠʚʥʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ (ʧʨʦʣʝʞʝʥʴ 

ʚʽʜ ʜʨʝʥʘʞʘ - 2); ʧʦʰʢʦʜʞʝʥʥʷ ɼʇʂ ʧʽʜ ʯʘʩ ʧʨʘʚʦʙʽʯʥʦʾ ʥʝʬʨʝʢʪʦʤʽʾ ï 1, 

ʧʝʨʬʦʨʘʮʽʷ ʜʠʚʝʨʪʠʢʫʣʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ï 2 [231,238]. 

ʂʨʠʪʝʨʽʻʤ ʚʠʢʣʶʯʝʥʥʷ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ ʙʫʣʠ ʥʦʨʠʮʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʝʩʧʝʮʠʬʽʯʥʠʤ ʚʠʨʘʟʢʦʚʠʤ ʢʦʣʽʪʦʤ (4), ʭʚʦʨʦʙʦʶ ʂʨʦʥʘ (3) ʪʘ ʢʠʰʢʦʚʽ 

ʥʦʨʠʮʽ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʬʦʥʽ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ (3). ʉʦʤʘʪʠʯʥʠʡ ʩʪʘʪʫʩ 

ʧʘʮʽʻʥʪʽʚ ʪʘ ʦʧʝʨʘʮʽʡʥʠʡ ʨʠʟʠʢ ʦʮʽʥʶʚʘʣʠ ʟʘ ʬʽʟʠʢʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ASA: ʫ 

21 ʧʘʮʽʻʥʪʽʚ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʷʢ ASA III, ʫ 9 ʧʘʮʽʻʥʪʽʚ ʷʢ ASA IV [238]. 

ɺ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ ʟ ʟʦʚʥʽʰʥʽʤʠ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 

ʦʟʥʘʢʠ ʅɼʉʊ ʚʠʷʚʣʝʥʽ ʫ 27 (90%) ʧʘʮʽʻʥʪʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʴ 

ʥʘʩʪʫʧʥʽ ʬʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ ʅɼʉʊ (ʨʠʩ. 3.2.1.).  

 

ʈʠʩ.3.2.1. ʌʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʟʦʚʥʽʰʥʽʤʠ 

ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ (%) 
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1. ɺʽʩʮʝʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʧʪʦʟ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʫ, 

ʥʝʬʨʦʧʪʦʟ, ʜʠʩʢʽʥʝʟʽʾ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʠʡ ʽ 

ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ ʨʝʬʣʶʢʩʠ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʬʽʥʢʪʝʨʽʚ, ʜʠʚʝʨʪʠʢʫʣʠ 

ʩʪʨʘʚʦʭʦʜʫ, ʛʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʛʨʠʞʽ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ, ʚʠʧʘʜʽʥʥʷ ʧʨʷʤʦʾ ʢʠʰʢʠ; ʧʪʦʟ, ʧʨʦʣʘʧʩʠ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʫ ʞʽʥʦʢ) ï 

25 ʭʚʦʨʠʭ (83,3 %); 

2. ʉʫʜʠʥʥʠʡ ʩʠʥʜʨʦʤ (ʫʨʘʞʝʥʥʷ ʘʨʪʝʨʽʡ ʝʣʘʩʪʠʯʥʦʛʦ, ʤôʷʟʦʚʦʛʦ ʽ ʟʤʽʰʘʥʦʛʦ 

ʪʠʧʽʚ: ʘʥʝʚʨʠʟʤʠ, ʧʘʪʦʣʦʛʽʯʥʘ ʟʚʠʚʠʩʪʽʩʪʴ ʘʨʪʝʨʽʡ; ʫʨʘʞʝʥʥʷ ʚʝʥ: ʧʘʪʦʣʦʛʽʯʥʘ 

ʟʚʠʚʠʩʪʽʩʪʴ, ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʚʝʨʭʥʽʭ ʽ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, 

ʛʝʤʦʨʦʾʜʘʣʴʥʠʭ, ʩʪʨʘʚʦʭʽʜʥʠʭ ʚʝʥ, ʚʘʨʽʢʦʮʝʣʝ; ʪʝʣʝʘʥʛʽʦʝʢʪʘʟʽʽ) -  21 ʭʚʦʨʠʡ 

(70%); 

3. ɸʨʠʪʤʽʯʥʠʡ ʩʠʥʜʨʦʤ (ʰʣʫʥʦʯʢʦʚʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʡ; 

ʧʝʨʝʜʩʝʨʜʥʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ; ʧʘʨʦʢʩʠʟʤʘʣʴʥʽ ʪʘʭʽʘʨʠʪʤʽʾ; ʤʽʛʨʘʮʽʷ ʚʦʜʽʷ 

ʨʠʪʤʫ; ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʽ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʽ ʙʣʦʢʘʜʠ; ʩʠʥʜʨʦʤ 

ʧʦʜʦʚʞʝʥʥʷ ʽʥʪʝʨʚʘʣʫ QT) ï  21 ʭʚʦʨʠʭ (70%); 

4. ɺʝʨʪʝʙʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʦʩʪʝʦʭʦʥʜʨʦʟ ʭʨʝʙʪʘ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʤʽʞʭʨʝʙʮʝʚʽ 

ʛʨʠʞʽ, ʚʝʨʪʝʙʨʦʙʘʟʠʣʷʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ; ʩʧʦʥʜʠʣʦʣʽʩʪʝʟ) ï 18 ʭʚʦʨʠʡ (60%); 

5. ʉʝʨʮʝʚʠʡ ʢʣʘʧʘʥʥʠʡ ʩʠʥʜʨʦʤ (ʽʟʦʣʴʦʚʘʥʽ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʦʣʘʧʩʠ 

ʢʣʘʧʘʥʽʚ ʩʝʨʮʷ, ʤʽʢʩʦʤʘʪʦʟʥʘ ʜʝʛʝʥʝʨʘʮʽʷ ʢʣʘʧʘʥʽʚ) - 16 ʭʚʦʨʠʭ (53,3%); 

6. ʉʠʥʜʨʦʤ ʧʘʪʦʣʦʛʽʾ ʩʫʛʣʦʙʽʚ (ʛʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ ʩʫʛʣʦʙʽʚ ʧʦ P. Beighton, 

ʢʣʠʰʦʥʦʛʽʩʪʴ, ʧʣʦʩʢʦʩʪʦʧʽʩʪʴ ʧʦʟʜʦʚʞʥʷ, ʧʦʧʝʨʝʯʥʘ) ï 12 ʭʚʦʨʠʭ (40%); 

7. ɹʨʦʥʭʦʣʝʛʝʥʝʚʠʡ ʩʠʥʜʨʦʤ (ʪʨʘʭʝʦʙʨʦʥʭʽʘʣʴʥʘ ʜʠʩʢʽʥʝʟʽʷ, 

ʪʨʘʭʝʦʙʨʦʥʭʦʤʝʛʘʣʽʾ, ʚʝʥʪʠʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ: ʦʙʩʪʨʫʢʪʠʚʥʽ, ʨʝʩʪʨʠʢʪʠʚʥʽ, 

ʟʤʽʰʘʥʽ)  - 11 ʭʚʦʨʠʭ (36,6 %); 

8. ʉʠʥʜʨʦʤ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (ʘʣʝʨʛʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʩʠʥʜʨʦʤ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ, ʘʚʪʦʽʤʫʥʥʠʡ ʩʠʥʜʨʦʤ) ï 11 ʭʚʦʨʠʭ (36,6%); 

9. ʊʦʨʘʢʦ-ʜʽʘʬʨʘʛʤʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʘʩʪʝʥʽʯʥʘ ʬʦʨʤʘ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ, 

ʜʝʬʦʨʤʘʮʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʜʝʬʦʨʤʘʮʽʾ ʭʨʝʙʪʘ, ʟʤʽʥʠ ʩʪʦʷʥʥʷ ʽ ʝʢʩʢʫʨʩʽʽ 

ʜʽʘʬʨʘʛʤʠ) ï 10 ʭʚʦʨʠʭ (33,3%);  
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10. ɼʝʨʤʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʪʦʥʢʘ, ʣʝʛʢʦ ʨʘʥʠʤʘ ʰʢʽʨʘ, ʘʪʨʦʬʽʯʥʽ ʩʪʨʽʾ, 

ʧʽʜʚʠʱʝʥʘ ʨʦʟʪʷʞʥʽʩʪʴ ʰʢʽʨʠ, ʨʫʙʮʽ ʫ ʚʠʛʣʷʜʽ çʧʘʧʽʨʦʩʥʦʛʦ ʧʘʧʝʨʫè ʘʙʦ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʨʫʙʦʾ ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ, ʢʝʣʦʾʜʥʽ ʨʫʙʮʽ) - 9 ʭʚʦʨʠʭ (30%) 

[231,239]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʪʠʧʽʯʥʠʭ ʦʟʥʘʢ ʅɼʉʊ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ ʟʦʚʥʽʰʥʽʤʠ 

ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʧʦʢʘʟʘʣʦ (ʨʠʩ. 3.2.2.), ʱʦ ʫ 5 ʧʘʮʽʻʥʪʽʚ (16,6%) - ʣʝʛʢʠʡ 

ʩʪʫʧʽʥʴ ʅɼʉʊ, ʫ 12 (40%) ï ʩʝʨʝʜʥʽʡ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʫ 10 ʧʘʮʽʻʥʪʽʚ (33,3%) 

ʚʠʷʚʣʝʥʦ ʚʘʞʢʠʡ ʩʪʫʧʽʥʴ ʅɼʉʊ. ʋ 3 ʭʚʦʨʠʭ (10%) ʦʟʥʘʢʠ ʧʘʪʦʣʦʛʽʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʥʝ ʚʠʷʚʣʝʥʽ.  

 

ʈʠʩ. 3.2.2. ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 

ʈʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʬʝʥʦʪʠʧʽʯʥʠʭ 

ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ ʩʢʣʘʚ 37,4Ñ4,7 ʤʢʤʦʣʴ/ʣ, ʱʦ ʥʘ 76% ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (21,2Ñ0,8 ʤʢʤʦʣʴ/ʣ) (ʪʘʙʣ. 3.2.1). ʊʘʢʽ ʟʤʽʥʠ, ʦʯʝʚʠʜʥʦ, 

ʟʫʤʦʚʣʝʥʽ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʢʠʰʢʦʚʠʤʠ 

ʥʦʨʠʮʷʤʠ ʪʘ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ [231, 237].   

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʢʦʣʘʛʝʥʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʽʚʥʷ 

ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʪʘ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ (ʪʘʙʣ. 3.2.1) ʤʘʣʠ ʧʨʷʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʽʟ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʅɼʉʊ. ʊʘʢ, ʧʨʠ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʽ 
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ʅɼʉʊ ʨʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʩʪʘʥʦʚʠʚ (48,2Ñ2,6) ʤʢʤʦʣʴ/ʣ, 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ (75,1Ñ3,6) ʤʢʤʦʣʴ/ʣ ʪʘ ʪʷʞʢʦʤʫ ʩʪʫʧʝʥʽ (114,3Ñ3,9) 

ʤʢʤʦʣʴ/ʣ, ʱʦ ʫ 5,5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʫ 3 

ʨʘʟʠ ʧʦʢʘʟʥʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ 

ʜʠʩʧʣʘʟʽʾ [238].  

ʊʘʙʣʠʮʷ 3.2.1.  

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʫ ʭʚʦʨʠʭ ʟ ʢʠʰʢʦʚʠʤʠ 

ʥʦʨʠʮʷʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ (ʄÑm) 

 

ɻʨʫʧʠ ʦʙʩʪʝʞʝʥʥʷ ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ 

ʅɼʉʊ 

ɺʽʣʴʥʠʡ 

ʦʢʩʠʧʨʦʣʽʥ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

(ʤʢʤʦʣʴ/ʣ) 

 

 

ɼʦʩʣʽʜʥʘ (n=30) 

ʃʝʛʢʠʡ (n=5) 48,2Ñ2,6*  

ʩʝʨʝʜʥʽʡ (n=12) 75,1Ñ3,6**  

ʚʘʞʢʠʡ (n=10) 114,3Ñ3,9**  

ɺʽʜʩʫʪʥʽ ʦʟʥʘʢʠ 

ʅɼʉʊ (n=3) 

37,4Ñ4,7 *  

ʂʦʥʪʨʦʣʴʥʘ  (n=40)  21,2Ñ0,8 

ʇʨʠʤʽʪʢʘ: ʧʨʠʚʝʜʝʥʽ ʪʽʣʴʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ (* ʨ<0,05; 

** ʨ<0,01). 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʩʝʯʽ 

ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʧʨʷʤʫ ʢʦʨʝʣʷʮʽʶ ʟʽ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʅɼʉʊ (ʪʘʙʣ. 3.2.2). 

ʊʘʢ, ʧʨʠ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʽ ʅɼʉʊ ʨʽʚʝʥʴ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʪʘʥʦʚʠʚ 

76,18Ñ4,8 ʤʢʤʦʣʴ/ʣ, ʱʦ ʚʽʨʦʛʽʜʥʦ, ʤʘʡʞʝ ʚʜʚʽʯʽ ʙʽʣʴʰʝ ʟʘ ʧʦʢʘʟʥʠʢʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (44,68Ñ1,8). ʇʨʠ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ 111,62Ñ5,5 ʤʢʤʦʣʴ/ʣ 

ʪʘ ʪʷʞʢʦʤʫ ʩʪʫʧʝʥʽ 129,86Ñ8,4 ʤʢʤʦʣʴ/ʣ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚ 3 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ ʧʦʢʘʟʥʠʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ [238, 239]. 

ʊʘʙʣʠʮʷ 3.2.2.  
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ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʭʚʦʨʠʭ ʟ ʢʠʰʢʦʚʠʤʠ 

ʥʦʨʠʮʷʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ (ʄÑm) 

 

ɻʨʫʧʠ ʦʙʩʪʝʞʝʥʥʷ ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ 

ʅɼʉʊ 

ɻʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ 

ʫ ʩʝʯʽ (ʤʢʤʦʣʴ/ʣ) 

 

 

ɼʦʩʣʽʜʥʘ (n=30) 

ʃʝʛʢʠʡ (n=5) 76,18Ñ4,8 **  

ʩʝʨʝʜʥʽʡ (n=12) 111,62Ñ5,5**  

ʚʘʞʢʠʡ (n=10) 129,86Ñ8,4**  

ɺʽʜʩʫʪʥʽ ʦʟʥʘʢʠ 

ʅɼʉʊ (n=3) 

61,32Ñ4,1*  

ʂʦʥʪʨʦʣʴʥʘ  (n=40)  44,68Ñ1,8 

ʇʨʠʤʽʪʢʘ: ʧʨʠʚʝʜʝʥʽ ʪʽʣʴʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ (* ʨ<0,05; 

** ʨ<0,01). 

ʄʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʩʪʫʧʝʥʶ 

ʪʷʞʢʦʩʪʽ ʅɼʉʊ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 

ʚʠʷʚʣʝʥʦ ʧʦʤʽʪʥʠʡ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ (r = 0,574) ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ (r 

= 0,514) [240]. 

ʆʪʞʝ, ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ ʨʽʚʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʙʽʦʜʝʛʨʘʜʘʮʽʾ 

ʢʦʣʘʛʝʥʫ ʪʘ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʅɼʉʊ, ʷʢʘ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ 

ʬʝʥʦʪʠʧʽʯʥʠʭ, ʚʽʩʮʝʨʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʦʙʩʪʝʞʝʥʴ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʅɼʉʊ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘ ʧʝʨʝʙʽʛʫ ʫʩʢʣʘʜʥʝʥʴ ʫ 

ʭʚʦʨʠʭ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ [238].  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʻʤʦ ʢʣʽʥʽʯʥʠʤ ʚʠʧʘʜʢʦʤ ʫ ʭʚʦʨʦʾ ʟ 

ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʅɼʉʊ, ʟ ʥʘʷʚʥʽʩʪʶ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʫ ʚʠʛʜʷʜʽ ʜʫʦʜʝʥʘʣʴʥʦʾ ʥʦʨʠʮʽ, ʩʧʘʡʢʦʚʦʾ ʪʦʥʢʦʢʠʰʢʦʚʦʾ 

ʥʝʧʨʦʭʽʜʥʦʩʪʽ. 
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ʂʣʽʥʽʯʥʠʡ ʧʨʠʢʣʘʜ.  

ʇʘʮʽʻʥʪʢʘ ɻ. 1991 ʨ.ʥ., ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʦ ʫ ʚʽʜʜʽʣ ʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʭʽʨʫʨʛʽʾ 13.10.2019 ʨ. ʟ ʜʽʘʛʥʦʟʦʤ: ʈʦʟʨʠʚ ʩʫʜʠʥʠ (ʘʥʝʚʨʠʟʤʠ?) ʙʘʩʝʡʥʫ 

ʚʝʨʭʥʴʦʾ ʙʨʠʞʦʚʦʾ ʘʨʪʝʨʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʘʩʠʚʥʦʾ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʾ 

ʛʝʤʘʪʦʤʠ. ɿʣʫʢʦʚʘ ʭʚʦʨʦʙʘ. ʈʘʥʥʷ ʟʣʫʢʦʚʘ ʪʦʥʢʦʢʠʰʢʦʚʘ ʥʝʧʨʦʭʽʜʥʽʩʪʴ. 

ɸʥʝʤʽʷ, ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʶ. ɻʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ, ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ. ʅʝʢʨʦʟ 

ʩʪʽʥʢʠ ɼʇʂ (ʥʠʞʥʴʦʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ). ɺʠʩʦʢʦʜʝʙʽʪʥʘ ʜʫʦʜʝʥʘʣʴʥʘ 

ʥʦʨʠʮʷ. ɼʠʚʝʨʪʠʢʫʣʴʦʟ ʪʦʚʩʪʦʾ ʢʠʰʢʠ. 

ɸʥʘʤʥʝʟ: ʟʘ ʤʽʩʮʝʤ ʧʨʦʞʠʚʘʥʥʷ ʧʘʮʽʻʥʪʢʘ  ʟʚʝʨʥʫʣʘʩʴ ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ 

ʙʦʣʽ ʚ ʞʠʚʦʪʽ, ʟʘʛʘʣʴʥʫ ʩʣʘʙʽʩʪʴ, ʙʣʽʜʽʩʪʴ ʱʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ. ɿʽ ʩʣʽʚ ʭʚʦʨʦʾ, 

ʙʫʣʘ ʪʨʘʚʤʘ (ʧʘʜʽʥʥʷ) ʙʣʠʟʴʢʦ 3 ʤʽʩ ʥʘʟʘʜ. 

ʂʊ (02.10,18): ʦʙôʻʤʥʘ ʭʨʦʥʽʯʥʘ ʛʝʤʘʪʦʤʘ ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ. ʅʘʷʚʥʽʩʪʴ ʝʢʩʪʨʘʚʘʟʘʮʽʾ ʢʦʥʪʨʘʩʪʥʦʾ 

ʨʝʯʦʚʠʥʠ ʟ ʩʫʜʠʥʠ ʙʘʩʝʡʥʫ ɺɹɸ. ɻʝʧʘʪʦʤʝʛʘʣʽʷ. 

02.10,18. ʣʘʧʘʨʦʪʦʤʽʷ. ɺʽʩʮʝʨʦʣʽʟ. ɺʠʜʘʣʝʥʥʷ ʛʝʤʘʪʦʤʠ. ɻʝʤʦʩʪʘʟ 

ʧʨʦʰʠʚʘʥʥʷʤ. ɯʥʪʫʙʘʮʽʷ ʪʦʥʢʦʾ ʢʠʰʢʠ.ʃʘʚʘʞ, ʜʨʝʥʫʚʘʥʥʷ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ. 

09.10,18. ʚ ʟʚʷʟʢʫ ʟ ʧʽʜʦʟʨʦʶ ʥʘ ʪʦʥʢʦʢʠʰʢʦʚʫ ʥʝʧʨʦʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʘ 

ʨʝʣʘʧʘʨʦʪʦʤʽʷ. ɺʽʩʮʝʨʦʣʽʟ. ʈʝʚʽʟʽʷ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʃʘʚʘʞ, ʜʨʝʥʫʚʘʥʥʷ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

ʇʽʜ ʯʘʩ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʚʦʨʘ ʘʩʪʝʥʽʯʥʦʾ 

ʪʽʣʦʙʫʜʦʚʠ. ʇʽʜʰʢʽʨʥʦ-ʞʠʨʦʚʘ ʢʣʽʪʢʦʚʠʥʘ ʨʦʟʚʠʥʝʥʘ ʩʣʘʙʢʦ. ɯʄʊ 18,1 ʢʛ/ʤĮ. 

ʐʢʽʨʷʥʽ ʧʦʢʨʠʚʠ ï ʙʣʽʜʽ, ʰʢʽʨʘ ʧʽʜʚʠʱʝʥʦʾ ʝʣʘʩʪʠʯʥʦʩʪʽ. ʋ ʣʝʛʝʥʷʭ ï 

ʘʫʩʢʫʣʴʪʘʪʠʚʥʦ ï ʦʩʣʘʙʣʝʥʝ ʚʝʟʠʢʫʣʷʨʥʝ ʜʠʭʘʥʥʷ, ʭʨʠʧʽʚ ʥʝʤʘʻ. ʏɼ - 19/ʭʚ. 

ʏʉʉ 91/ʭʚ. ɼʠʭʘʣʴʥʘ ʘʨʠʪʤʽʷ. ɸʊ 100/60 ʤʤ ʨʪ ʩʪ. ɺ ʧʨʘʚʦʤʫ ʧʽʜʨʝʙʝʨʾ 

ʥʦʨʠʮʷ, ʧʦ ʷʢʽʡ ʚʠʜʽʣʷʻʪʴʩʷ ʜʫʦʜʝʥʘʣʴʥʠʡ ʚʤʽʩʪ ʟ ʞʦʚʯʶ.  

ɺʽʟʫʘʣʴʥʽ ʦʟʥʘʢʠ ʅɼʉʊ: ʰʢʽʨʘ ʚʠʪʦʥʯʝʥʘ, ʛʽʧʝʨʝʣʘʩʪʠʯʥʘ, ʚʝʥʦʟʥʘ 

ʩʽʪʢʘ, ʨʫʙʮʽ ʧʦ ʪʠʧʫ çʧʘʧʽʨʦʩʥʦʛʦ ʧʘʧʝʨʫè, ʛʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ ʩʫʛʣʦʙʽʚ 

(ʨʠʩ.3.2.3-3.2.4.), ʘʨʘʭʥʦʜʘʢʪʠʣʽʷ (ʨʠʩ.3.2.5.). 
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ɿ ʽʥʰʠʭ ʦʟʥʘʢ ʅɼʉʊ ʧʨʠ ʦʛʣʷʜʽ: ʩʢʦʣʽʦʟ ʭʨʝʙʪʘ (ʨʠʩ.3.2.6.), ʣʦʨʜʦʟ 

(ʨʠʩ.3.2.7.), ʤʽʦʧʽʷ ʚʘʞʢʦʛʦ ʩʪʫʧʝʥʶ. 

ɿʘ ʬʝʥʦʪʠʧʦʚʦʶ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʦʶ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʊ.ʌ. 

ʇʝʨʝʪʦʣʯʽʥʦʾ (2013), ʫ ʧʘʮʽʻʥʪʘ ʽʥʜʝʢʩ ʅɼʉʊ = 2,6 (ʩʠʥʜʨʦʤ ʅɼʉʊ 

ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʨʠ ʩʫʤʘʨʥʦʤʫ ʟʥʘʯʝʥʥʽ ʽʥʜʝʢʩʫ Ó1,92).  

 

 

ʈʠʩ.3.2.3. ʇʦʟʠʪʠʚʥʠʡ ʪʝʩʪ çʚʝʣʠʢʦʛʦ ʧʘʣʴʮʷè ʫ ʧʘʮʽʻʥʪʢʠ ʟ ʅɼʉʊ 
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ʈʠʩ.3.2.4. ɻʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ ʩʫʛʣʦʙʽʚ ʫ ʧʘʮʽʻʥʪʢʠ ʟ ʅɼʉʊ 

 

ʈʠʩ.3.2.5. ɸʨʘʭʥʦʜʘʢʪʠʣʽʷ ʫ ʧʘʮʽʻʥʪʢʠ ʟ ʅɼʉʊ 
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ʈʠʩ.3.2.6. ʉʢʦʣʽʦʟ ʫ ʧʘʮʽʻʥʪʢʠ ʟ ʅɼʉʊ 

 

 

ʈʠʩ.3.2.7. ʃʦʨʜʦʟ ʫ ʧʘʮʽʻʥʪʢʠ ʟ ʅɼʉʊ 
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ʈʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʩʪʘʥʦʚʠʚ 101,4 ʤʢʤʦʣʴ/ʣ. 

ʈʽʚʝʥʴ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʝʯʽ 149,8 ʤʢʤʦʣʴ/ʣ. 

ɿʘ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʦʶ ʊ.ʖ. ʉʤʦʣʴʥʦʚʦʾ (2003) ʫ 

ʧʘʮʽʻʥʪʢʠ 24 ʙʘʣʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʷʞʢʦʤʫ ʩʪʫʧʝʥʶ ʅɼʉʊ (ʪʷʞʢʘ ʩʪʫʧʽʥʴ 

ʙʽʣʴʰʝ 17 ʙʘʣʽʚ). 

ʇʨʠ ʛʝʥʝʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʘʮʽʻʥʪʢʘ ʙʫʣʘ ʥʦʩʽʻʤ ʉ/ʉ 

ʘʣʝʣʶ ʛʝʥʫ ʄʄʈ-2 (C
-1306
ŸT)  ʪʘ G/G ʘʣʝʣʶ ʛʝʥʫ ʊɯʄʈ-2 (G

303
ŸA), ʷʢʽ ʻ 

ʨʠʟʠʢʦʚʠʤʠ ʧʦ ʚʠʥʠʢʥʝʥʥʶ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʽ ʢʠʰʢʦʚʠʭ 

ʥʦʨʠʮʴ. 

ʍʚʦʨʽʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʣʽʢʫʚʘʥʥʷ ʟʛʽʜʥʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʦ-

ʣʽʢʫʚʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ 

ʜʫʦʜʝʥʘʣʴʥʠʭ ʥʦʨʠʮʴ ʟ ʝʥʜʦʩʢʦʧʽʯʥʠʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʘʤʦʨʦʟʧʨʘʚʥʦʛʦ ʩʪʝʥʪʘ 

ʚ ʜʽʣʷʥʢʫ ʜʝʬʝʢʪʫ ʪʘ VAC ʪʝʨʘʧʽʻ  ʁʟ ʙʦʢʫ ʟʦʚʥʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʥʦʨʠʮʽ (ʧʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ143521).  
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3.3. ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ  ʜʠʩʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ ʟ 

ʝʚʝʥʪʨʘʮʽʷʤʠ 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʨʦʣʴ ʧʦʨʫʰʝʥʥʷ ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʪʘ 

ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʠʥʠʢʥʝʥʥʽ ʝʚʝʥʪʨʘʮʽʡ ʻ ʙʝʟʩʫʤʥʽʚʥʦʶ, ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʽ ʥʘ ʮʶ ʪʝʤʫ 

ʥʝʜʦʩʪʘʪʥʴʦ, ʘ ʽʩʥʫʶʯʽ, ʧʝʨʝʚʘʞʥʦ ʩʪʦʩʫʶʪʴʩʷ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʚʝʥʪʨʘʣʴʥʠʭ ʛʨʠʞ [123]. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʝʦʙʭʽʜʥʝ ʧʦʛʣʠʙʣʝʥʝ  ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʧʘʨʘʮʽʾ 

ʪʘ ʧʨʠʯʠʥ ʾʾ ʧʦʨʫʰʝʥʴ ʚ ʜʽʣʷʥʮʽ ʬʦʨʤʫʚʘʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʨʫʙʮʷ, ʥʝ 

ʨʦʟʢʨʠʪʘ ʨʦʣʴ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʜʠʩʧʣʘʟʽʾ ʚ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ. 

 ʋ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ (n=11), ʧʝʨʝʚʘʞʥʫ 

ʙʽʣʴʰʽʩʪʴ ʩʢʣʘʣʠ ʭʚʦʨʽ ʧʽʩʣʷ ʫʨʛʝʥʪʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʧʨʠʚʦʜʫ ʧʦʰʠʨʝʥʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ (n=3), ʛʦʩʪʨʦʾ ʢʠʰʢʦʚʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ (n=3), ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ 

ʧʘʥʢʨʝʘʪʠʪʫ (n=2), ʪʦʨʘʢʦʘʙʜʦʤʽʥʘʣʴʥʦʾ ʪʨʘʚʤʠ (n=1), ʨʝʟʝʢʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ 

ʥʘ ʪʦʚʩʪʽʡ ʢʠʰʮʽ (n=2).  

ɺ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ ʪʨʘʚʣʝʥʥʷ ʬʝʥʦʪʠʧʦʚʽ 

ʦʟʥʘʢʠ ʅɼʉʊ ʚʠʷʚʣʝʥʽ ʫ 8 (72,6%)  ʧʘʮʽʻʥʪʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʴ 

ʥʘʩʪʫʧʥʽ ʬʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ ʅɼʉʊ: ʚʽʩʮʝʨʘʣʴʥʠʡ (72,7%) ʪʘ ʘʨʠʪʤʽʯʥʠʡ 

(54,5%) ʩʠʥʜʨʦʤʠ (ʨʠʩ. 3.3.1). 

 

ʈʠʩ. 3.3.1. ʌʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ (%) 
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1. ɺʽʩʮʝʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʧʪʦʟ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʫ, 

ʥʝʬʨʦʧʪʦʟ, ʜʠʩʢʽʥʝʟʽʾ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʠʡ ʽ 

ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ ʨʝʬʣʶʢʩʠ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʬʽʥʢʪʝʨʽʚ, ʜʠʚʝʨʪʠʢʫʣʠ 

ʩʪʨʘʚʦʭʦʜʫ, ʛʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʛʨʠʞʽ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ, ʚʠʧʘʜʽʥʥʷ ʧʨʷʤʦʾ ʢʠʰʢʠ; ʧʪʦʟ, ʧʨʦʣʘʧʩʠ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʫ ʞʽʥʦʢ)  -

72,7 %; 

2. ɸʨʠʪʤʽʯʥʠʡ ʩʠʥʜʨʦʤ (ʰʣʫʥʦʯʢʦʚʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʡ; 

ʧʝʨʝʜʩʝʨʜʥʘ ʝʢʩʪʨʘʩʠʩʪʦʣʽʷ; ʧʘʨʦʢʩʠʟʤʘʣʴʥʽ ʪʘʭʽʘʨʠʪʤʽʾ; ʤʽʛʨʘʮʽʷ ʚʦʜʽʷ 

ʨʠʪʤʫ; ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʽ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʽ ʙʣʦʢʘʜʠ; ʩʠʥʜʨʦʤ 

ʧʦʜʦʚʞʝʥʥʷ ʽʥʪʝʨʚʘʣʫ QT) ï  54,5%; 

3. ʉʫʜʠʥʥʠʡ ʩʠʥʜʨʦʤ (ʫʨʘʞʝʥʥʷ ʘʨʪʝʨʽʡ ʝʣʘʩʪʠʯʥʦʛʦ, ʤôʷʟʦʚʦʛʦ ʽ 

ʟʤʽʰʘʥʦʛʦ ʪʠʧʽʚ: ʘʥʝʚʨʠʟʤʠ, ʧʘʪʦʣʦʛʽʯʥʘ ʟʚʠʚʠʩʪʽʩʪʴ ʘʨʪʝʨʽʡ; ʫʨʘʞʝʥʥʷ ʚʝʥ: 

ʧʘʪʦʣʦʛʽʯʥʘ ʟʚʠʚʠʩʪʽʩʪʴ, ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʚʝʨʭʥʽʭ ʽ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ, ʛʝʤʦʨʦʾʜʘʣʴʥʠʭ, ʩʪʨʘʚʦʭʽʜʥʠʭ ʚʝʥ, ʚʘʨʽʢʦʮʝʣʝ; ʪʝʣʝʘʥʛʽʦʝʢʪʘʟʽʾ) -  

54,5%; 

4. ʉʝʨʮʝʚʠʡ ʢʣʘʧʘʥʥʠʡ ʩʠʥʜʨʦʤ (ʽʟʦʣʴʦʚʘʥʽ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʦʣʘʧʩʠ 

ʢʣʘʧʘʥʽʚ ʩʝʨʮʷ, ʤʽʢʩʦʤʘʪʦʟʥʘ ʜʝʛʝʥʝʨʘʮʽʷ ʢʣʘʧʘʥʽʚ) - 36,3%; 

5. ɹʨʦʥʭʦʣʝʛʝʥʝʚʠʡ ʩʠʥʜʨʦʤ (ʪʨʘʭʝʦʙʨʦʥʭʽʘʣʴʥʘ ʜʠʩʢʽʥʝʟʽʷ, 

ʪʨʘʭʝʦʙʨʦʥʭʦʤʝʛʘʣʽʾ, ʚʝʥʪʠʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ: ʦʙʩʪʨʫʢʪʠʚʥʽ, ʨʝʩʪʨʠʢʪʠʚʥʽ, 

ʟʤʽʰʘʥʽ)  - 36,3 %; 

6. ɺʝʨʪʝʙʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʦʩʪʝʦʭʦʥʜʨʦʟ ʭʨʝʙʪʘ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, 

ʤʽʞʭʨʝʙʮʝʚʽ ʛʨʠʞʽ, ʚʝʨʪʝʙʨʦʙʘʟʠʣʷʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ; ʩʧʦʥʜʠʣʦʣʽʩʪʝʟ) ï 

36,3%; 

7. ʊʦʨʘʢʦʜʽʘʬʨʘʛʤʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʘʩʪʝʥʽʯʥʘ ʬʦʨʤʘ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ, 

ʜʝʬʦʨʤʘʮʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʜʝʬʦʨʤʘʮʽʾ ʭʨʝʙʪʘ, ʟʤʽʥʠ ʩʪʦʷʥʥʷ ʽ ʝʢʩʢʫʨʩʽʽ 

ʜʽʘʬʨʘʛʤʠ) ï 36,3%; 

8. ʉʠʥʜʨʦʤ ʧʘʪʦʣʦʛʽʾ ʦʨʛʘʥʫ ʟʦʨʫ (ʤʽʦʧʽʷ, ʘʩʪʠʛʤʘʪʠʟʤ, ʩʪʨʘʙʽʟʤ, ʥʽʩʪʘʛʤ, 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʩʽʪʢʽʚʢʠ)ï 27,3%; 

9. ʉʠʥʜʨʦʤ ʧʘʪʦʣʦʛʽʾ ʩʫʛʣʦʙʽʚ (ʛʽʧʝʨʤʦʙʽʣʴʥʽʩʪʴ ʩʫʛʣʦʙʽʚ ʧʦ P. Beighton, 

ʢʣʠʰʦʥʦʛʽʩʪʴ, ʧʣʦʩʢʦʩʪʦʧʽʩʪʴ ʧʦʟʜʦʚʞʥʷ, ʧʦʧʝʨʝʯʥʘ) ï 27,3%; 
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10. ʉʠʥʜʨʦʤ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (ʘʣʝʨʛʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʩʠʥʜʨʦʤ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ, ʘʚʪʦʽʤʫʥʥʠʡ ʩʠʥʜʨʦʤ)ï 27,3%;  

11. ɼʝʨʤʘʣʴʥʠʡ ʩʠʥʜʨʦʤ (ʪʦʥʢʘ, ʣʝʛʢʦ ʨʘʥʠʤʘ ʰʢʽʨʘ, ʘʪʨʦʬʽʯʥʽ ʩʪʨʽʾ, 

ʧʽʜʚʠʱʝʥʘ ʨʦʟʪʷʞʥʽʩʪʴ ʰʢʽʨʠ, ʨʫʙʮʽ ʫ ʚʠʛʣʷʜʽ çʧʘʧʽʨʦʩʥʦʛʦ ʧʘʧʝʨʫè ʘʙʦ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʨʫʙʦʾ ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ, ʢʝʣʦʾʜʥʽ ʨʫʙʮʽ) - 18,2%  [241]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʪʠʧʽʯʥʠʭ ʦʟʥʘʢ ʅɼʉʊ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ 

ʧʦʢʘʟʘʣʦ (ʨʠʩ.3.1.2.), ʱʦ ʫ 4 ʧʘʮʽʻʥʪʽʚ (45,4%) - ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ ʅɼʉʊ, ʫ 3 

(27,3%) ï ʩʝʨʝʜʥʽʡ. ɺʘʞʢʠʡ ʩʪʫʧʽʥʴ ʅɼʉʊ ʚʠʷʚʣʝʥʦ ʚ 1 ʧʘʮʽʻʥʪʘ (9,1%). ʋ 3 

ʭʚʦʨʠʭ (27,3%) ʦʟʥʘʢʠ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʥʝ ʚʠʷʚʣʝʥʽ (ʨʠʩ.3.3.2.).  

 

ʈʠʩ.3.3.2. ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ ʅɼʉʊ ʫ ʭʚʦʨʠʭ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ 

ʈʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʬʝʥʦʪʠʧʽʯʥʠʭ 

ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ ʩʢʣʘʚ 30,2Ñ2,1 ʤʢʤʦʣʴ/ʣ, ʱʦ ʫ 1,4 ʨʘʟʠ ʙʽʣʴʰʝ ʟʘ ʧʦʢʘʟʥʠʢʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (21,2Ñ0,8 ʤʢʤʦʣʴ/ʣ) (ʪʘʙʣ. 3.3.1). ʊʘʢʽ ʟʤʽʥʠ, ʦʯʝʚʠʜʥʦ, 

ʟʫʤʦʚʣʝʥʽ ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ [241].  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʢʦʣʘʛʝʥʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʽʚʥʷ 

ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʪʘ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʤʘʣʠ ʧʦʤʽʨʥʠʡ ʧʨʷʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʽʟ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʅɼʉʊ. ʊʘʢ, ʧʨʠ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʽ 
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ʅɼʉʊ ʨʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʩʪʘʥʦʚʠʚ (42,9Ñ3,3) ʤʢʤʦʣʴ/ʣ, 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ (64,2Ñ3,2) ʤʢʤʦʣʴ/ʣ ʪʘ ʪʷʞʢʦʤʫ ʩʪʫʧʝʥʽ (93,9) ʤʢʤʦʣʴ/ʣ, 

ʱʦ, ʙʽʣʴʰ ʷʢ, ʚ 4 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʤʘʡʞʝ 

ʫʪʨʠʯʽ ʧʦʢʘʟʥʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ  ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ.  

ʊʘʙʣʠʮʷ 3.3.1.  

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʫ ʭʚʦʨʠʭ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ (ʄÑm) 

 

ɻʨʫʧʠ ʦʙʩʪʝʞʝʥʥʷ ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ 

ʅɼʉʊ 

ɺʽʣʴʥʠʡ ʦʢʩʠʧʨʦʣʽʥ 

ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

(ʤʢʤʦʣʴ/ʣ) 

 

 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ 2.3. 

(n=11) 

ʃʝʛʢʠʡ (n=4) 42,9Ñ3,3*  

ʩʝʨʝʜʥʽʡ (n=3) 64,2Ñ3,2*  

ʚʘʞʢʠʡ (n=1) 93,9 

ɺʽʜʩʫʪʥʽ ʦʟʥʘʢʠ 

ʅɼʉʊ (n=3) 

36,9Ñ1,6*  

ʂʦʥʪʨʦʣʴʥʘ  (n=40)  21,2Ñ0,8 

ʇʨʠʤʽʪʢʘ: ʧʨʠʚʝʜʝʥʽ ʪʽʣʴʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ (*ʨ<0,05). 

 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʩʝʯʽ 

ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʧʨʷʤʫ ʢʦʨʝʣʷʮʽʶ ʟʽ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʅɼʉʊ (ʪʘʙʣ. 3.3.2). 

ʊʘʙʣʠʮʷ 3.3.2.  

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʫ ʫ ʭʚʦʨʠʭ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʅɼʉʊ (ʄÑm) 

ɻʨʫʧʠ ʦʙʩʪʝʞʝʥʥʷ ʉʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ 

ʅɼʉʊ 

ɻʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ ʫ 

ʩʝʯʽ (ʤʢʤʦʣʴ/ʣ) 

 

 

ʃʝʛʢʠʡ (n=4) 67,84Ñ2,7**  

ʩʝʨʝʜʥʽʡ (n=3) 102,91Ñ3,9**  
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ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ 2.3. 

(n=11) 

ʚʘʞʢʠʡ (n=1) 117,31 

ɺʽʜʩʫʪʥʽ ʦʟʥʘʢʠ ʅɼʉʊ 

(n=3) 

61,03Ñ2,7*  

ʂʦʥʪʨʦʣʴʥʘ  (n=40)  44,68Ñ1,8 

ʇʨʠʤʽʪʢʘ: ʧʨʠʚʝʜʝʥʽ ʪʽʣʴʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ (*ʨ<0,05; 

**ʨ<0,01). 

ʊʘʢ, ʧʨʠ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʽ ʅɼʉʊ ʨʽʚʝʥʴ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʪʘʥʦʚʠʚ 

67,84Ñ2,7 ʤʢʤʦʣʴ/ʣ, ʱʦ ʚʽʨʦʛʽʜʥʦ, ʫ 1,5 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (44,68Ñ1,8). ʇʨʠ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ 102,91Ñ3,9 ʤʢʤʦʣʴ/ʣ, 

ʱʦ ʙʽʣʴʰ ʷʢ ʫʜʚʽʯʽ ʙʽʣʴʰʝ ʟʘ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ  ʪʘ ʥʘ 45% ʚʠʱʝ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʣʝʛʢʠʤ ʩʪʫʧʝʥʝʤ ʅɼʉʊ. ʋ ʥʘʩ ʙʫʚ 1 ʧʘʮʽʻʥʪ ʟ 

ʪʷʞʢʦʶ ʅɼʉʊ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʩʪʘʪʠʯʥʦ ʚʽʨʦʛʽʜʥʦ ʦʮʽʥʠʪʠ ʧʦʢʘʟʥʠʢʠ 

ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʫ.  ɺ ʜʘʥʦʛʦ ʧʘʮʽʻʥʪʘ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 117,31 ʤʢʤʦʣʴ/ʣ, 

ʱʦ ʧʨʘʢʪʠʯʥʦ ʚ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʙʽʣʴʰ 

ʷʢ ʫ 2 ʨʘʟʠ ʧʦʢʘʟʥʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʻʶ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ.  

ʇʨʠ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʘ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʝʯʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʫʧʝʥʶ 

ʪʷʞʢʦʩʪʽ ʅɼʉʊ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʠʡ (r = 0,484)  ʪʘ ʧʦʤʽʪʥʠʡ (r = 

0,521) ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ.  

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ ʙʝʟ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʅɼʉʊ ʧʦʢʘʟʥʠʢ 

ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʫ (61,03Ñ2,7; ʨ<0,05) ʥʘ 27% ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʢʘʟʥʠʢʠ ʛʨʫʧʠ 

ʢʦʥʪʨʦʣʶ (44,68Ñ1,8) [241].  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʽʜʚʠʱʝʥʠʤ ʢʘʪʘʙʦʣʽʟʤʦʤ 

ʝʣʝʤʝʥʪʽʚ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʧʘʮʽʻʥʪʽʚ ʝʚʝʥʪʨʘʮʽʷʤʠ, ʟʫʤʦʚʣʝʥʠʭ 

ʥʘʷʚʥʽʩʪʶ ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʫ, ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. 

ɺʠʷʚʣʝʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʽʥʽʯʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ ʨʽʚʥʷ 

ɻɸɻ ʩʝʯʽ ʪʘ ʦʢʩʠʧʨʦʣʽʥʫ ʢʨʦʚʽ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʙʽʦʭʽʤʽʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ 

ʅɼʉʊ, ʤʦʞʝ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʨʦʣʴ ʧʘʪʦʣʦʛʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚ ʨʦʟʚʠʪʢʫ 

ʪʘʢʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʘ ʝʚʝʥʪʨʘʮʽʷ. ʇʨʦʪʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 
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ʮʠʭ ʤʘʨʢʝʨʽʚ ʙʽʣʢʦʚʦʛʦ ʢʘʪʘʙʦʣʽʟʤʫ ʚ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ ʙʝʟ 

ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ   ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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3.4. ʈʝʟʶʤʝ ʜʦ ʨʦʟʜʽʣʫ 3. 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʭʽʨʫʨʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ 

ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʬʝʥʦʪʠʧʦʚʽ ʩʠʥʜʨʦʤʠ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ 

ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ: ʚʽʩʮʝʨʘʣʴʥʠʡ (84,2%), ʪʦʨʘʢʦʜʽʘʬʨʘʛʤʘʣʴʥʠʡ 

(66,7%), ʩʫʜʠʥʥʠʡ (65 %) ʩʠʥʜʨʦʤʠ. 

ɼʦʩʣʽʜʠʚʰʠ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʥʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʦʤ,  ʬʝʥʦʪʠʧʦʚʽ ʦʟʥʘʢʠ ʅɼʉʊ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ 80% 

ʚʠʧʘʜʢʽʚ: ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ï 90% (27 

ʧʘʮʽʻʥʪʽʚ); ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ï 78,1% (25 

ʧʘʮʽʻʥʪʽʚ); ʪʘ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʝʚʝʥʪʨʘʮʽʷʤʠ ï 72,6% (8 ʧʘʮʽʻʥʪʽʚ). 

ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʬʝʥʦʪʠʧʦʚʠʤʠ ʤʘʨʢʝʨʘʤʠ ʅɼʉʊ ʫ 

ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʻ - ʚʽʩʮʝʨʘʣʴʥʠʡ, ʩʫʜʠʥʥʠʡ ʪʘ ʘʨʠʪʤʽʯʥʠʡ ʩʠʥʜʨʦʤʠ. 

ʅʘʡʯʘʩʪʽʰʝ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʚʠʷʚʣʷʚʩʷ ʚʽʩʮʝʨʘʣʴʥʠʡ ʩʠʥʜʨʦʤ, 

ʢʦʪʨʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʧʪʦʟ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʜʠʩʢʽʥʝʟʽʾ ʧʦʨʦʞʥʠʩʪʠʭ 

ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʠʡ ʽ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ ʨʝʬʣʶʢʩʠ, 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʬʽʥʢʪʝʨʽʚ, ʜʠʚʝʨʪʠʢʫʣʠ ʩʪʨʘʚʦʭʦʜʫ, ʛʨʠʞʽ ʩʪʨʘʚʦʭʽʜʥʦʛʦ 

ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʛʨʠʞʽ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʚʠʧʘʜʽʥʥʷ ʧʨʷʤʦʾ ʢʠʰʢʠ; 

ʧʪʦʟ, ʧʨʦʣʘʧʩʠ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʫ ʞʽʥʦʢ. ɺʢʘʟʘʥʠʡ ʩʠʥʜʨʦʤ ʚʠʷʚʣʷʚʩʷ ʫ 72-

83% ʧʘʮʽʻʥʪʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ (83,3%), 

ʨʽʜʰʝ ʚʩʴʦʛʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ (72,6%), ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ï 78,1%. ɼʨʫʛʠʡ ʟʘ ʯʘʩʪʦʪʦʶ - ʩʫʜʠʥʥʠʡ ʩʠʥʜʨʦʤ: 

ʘʥʝʚʨʠʟʤʠ, ʧʘʪʦʣʦʛʽʯʥʘ ʟʚʠʚʠʩʪʽʩʪʴ ʘʨʪʝʨʽʡ; ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ 

ʚʝʨʭʥʽʭ ʽ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʛʝʤʦʨʦʾʜʘʣʴʥʠʭ, ʩʪʨʘʚʦʭʽʜʥʠʭ ʚʝʥ, ʚʘʨʽʢʦʮʝʣʝ; 

ʪʝʣʝʘʥʛʽʦʝʢʪʘʟʽʽ ʪʦʱʦ. ʋ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ -73,8%; ʫ 

ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ï 70%; ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ - 

54,5%. 

ɸʨʠʪʤʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʱʦ ʚʢʣʶʯʘʚ ʫ ʩʝʙʝ ʰʣʫʥʦʯʢʦʚʫ ʪʘ ʧʝʨʝʜʩʝʨʜʥʫ 

ʝʢʩʪʨʘʩʠʩʪʦʣʽʶ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʡ, ʧʘʨʦʢʩʠʟʤʘʣʴʥʽ ʪʘʭʽʘʨʠʪʤʽʾ, ʤʽʛʨʘʮʽʶ ʚʦʜʽʷ 
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ʨʠʪʤʫ, ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʘ ʽ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʽ ʙʣʦʢʘʜʠ ʚʠʷʚʣʷʚʩʷ ʫ 

50% ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ.  

ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʨʽʚʥʷ 

ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʫ ʩʝʯʽ. 

ʐʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ ʅɼʉʊ ʥʘʤʠ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʦʛʦ ʧʨʷʤʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ (r = 0,734) ʪʘ ʧʦʤʽʨʥʦʛʦ 

ʧʨʷʤʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ(r = 0,467) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʣʴʥʦʛʦ 

ʦʢʩʠʧʨʦʣʽʥʫ ʪʘ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ, ʚʽʜʧʦʚʽʜʥʦ. 

ʄʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʩʪʫʧʝʥʶ 

ʪʷʞʢʦʩʪʽ ʅɼʉʊ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 

ʚʠʷʚʣʝʥʦ ʧʦʤʽʪʥʠʡ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ (r = 0,574) ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ (r 

= 0,514).  

ʇʨʠ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʚʽʣʴʥʦʛʦ ʦʢʩʠʧʨʦʣʽʥʫ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʘ ʨʽʚʥʷ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ ʩʝʯʽ ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʠʡ (r = 

0,484)  ʪʘ ʧʦʤʽʪʥʠʡ (r = 0,521) ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʫ ʛʨʫʧʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ.  

 ʆʪʞʝ, ʚʠʷʚʣʝʥʘ ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ ʨʽʚʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʢʦʣʘʛʝʥʫ ʪʘ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʅɼʉʊ. ɹʽʣʴʰ ʚʠʨʘʟʥʦ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ  ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʪʘ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ.  

ɺʠʷʚʣʝʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʪʘ ʧʝʨʝʙʽʛʫ ʫʩʢʣʘʜʥʝʥʴ ʫ ʭʚʦʨʠʭ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ.  
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ʈʆɿɼɯʃ 4. ʂʃɯʅɯʏʅʆ-ʄʆʈʌʆʃʆɻɯʏʅɯ ʇɸʈɸʃɽʃɯ ʋ ʍɺʆʈʀʍ ɿ 

ɼɽʗʂʀʄʀ ʇɯʉʃʗʆʇɽʈɸʎɯʁʅʀʄʀ ʋʉʂʃɸɼʅɽʅʅʗʄʀ ʅɸ ʊʃɯ 

ʅɽɼʀʌɽʈɽʅʎɯʁʆɺɸʅʆɰ ɼʀʉʇʃɸɿɯɰ ʉʇʆʃʋʏʅʆɰ ʊʂɸʅʀʅʀ 

4.1. ɻʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʢʘʥʠʥ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ ʫ ʭʚʦʨʠʭ ʟ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ 

ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ  

ʋ ʣʽʪʝʨʘʪʫʨʽ ʻ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʧʝʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʝʣʝʤʝʥʪʽʚ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʨʠ ʅɼʉʊ [19,243]. 

ʇʨʦʪʝ, ʥʝ ʧʦʚʥʽʩʪʶ ʚʠʚʯʝʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ, ʧʨʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ 

ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʾʭ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʩʘʤʝ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ; ʷʢʽ ʟ ʥʠʭ ʻ ʧʨʦʷʚʦʤ ʅɼʉʊ ʪʘ ʧʝʨʝʜʫʤʦʚʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʝʥʴ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʩʧʨʦʤʦʞʥʦʩʪʽ ʛʣʘʜʢʦʤʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA, ʷʢʠʡ ʻ ʤʘʨʢʝʨʦʤ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ 

ʘʢʪʠʥʫ ʢʣʽʪʠʥ ʛʣʘʜʢʦʤôʷʟʝʚʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. ɼʘʥʘ ʽʟʦʬʦʨʤʘ ʘʢʪʠʥʫ ʻ 

ʧʦʟʠʪʠʚʥʦʶ ʚ ʤʽʦʬʽʙʨʦʙʣʘʩʪʘʭ, ʘ ʪʘʢʦʞ ʻ ʤʘʨʢʝʨʦʤ ʧʝʨʝʭʦʜʫ ʚʽʜ ʝʧʽʪʝʣʽʶ ʜʦ 

ʤʝʟʝʥʭʽʤʠ. Ŭ-SMA ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʽʙʨʦʛʝʥʝʟʽ ʪʘ ʤʦʞʝ ʚʠʷʚʣʷʪʠʩʷ ʚ 

ʢʣʽʪʠʥʘʭ ʛʣʘʜʢʠʭ ʤôʷʟʽʚ, ʤʽʦʬʽʙʨʦʙʣʘʩʪʘʭ ʪʘ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥʘʭ [242].  

ɽʢʩʧʨʝʩʽʷ ʪʘ ʥʘʷʚʥʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ Ŭ-SMA-ʢʣʽʪʠʥ ʢʦʨʝʣʶʻ ʟ ʘʢʪʠʚʘʮʽʻʶ 

ʬʽʙʨʽʣʦʛʝʥʝʟʫ, ʚʽʜʦʙʨʘʞʘʻ ʬʝʥʦʪʠʧʦʚʫ ʥʘʷʚʥʽʩʪʴ ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ. ʌʝʥʦʪʠʧ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ ʫ ʝʢʩʧʨʝʩʽʾ Ŭ-SMA ʪʘ ʧʨʦʜʫʢʫʚʘʥʥʽ ʩʧʦʣʫʯʝʥʥʷ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʨʝʛʫʣʶʻʪʴʩʷ ɓ-ʪʨʘʥʩʬʦʨʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ 

(TGF-ɓ) [223].  

ʉʢʦʨʦʪʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ ʧʦʚôʷʟʘʥʽ ʽʟ ʝʢʩʧʨʝʩʽʻʶ Ŭ-SMA 

ʷʢʘ ʻ ʤʘʨʢʝʨʦʤ ʜʠʩʧʣʘʟʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ,  ʤʽʦʬʽʙʨʦʙʣʘʩʪʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʧʨʦʮʝʩʘʭ ʟʘʧʘʣʝʥʥʷ, ʨʝʛʝʥʝʨʘʮʽʾ, ʬʽʙʨʦʟʽ ʪʘ ʢʘʥʮʝʨʦʛʝʥʝʟʽ [226] . 

ɿʘ ʜʘʥʠʤʠ ʂ.ʅ. ʄʠʣʠʮʽ (2009), ʫ  ʧʘʮʽʻʥʪʽʚ ʟ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ 

ʅɼʉʊ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʧʫʯʢʦʚʦʛʦ ʩʢʣʘʜʫ, ʬʨʘʛʤʝʥʪʘʮʽʷ, 

ʛʦʤʦʛʝʥʽʟʘʮʽʷ, ʧʽʢʨʠʥʦʬʽʣʽʷ, ʣʦʢʘʣʴʥʠʡ ʣʽʟʠʩ ʪʘ ʩʢʣʝʨʦʟ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ 

ʰʢʽʨʠ ʪʘ ʘʧʦʥʝʚʨʦʟʫ, ʟʤʝʥʰʝʥʥʷ ʛʽʘʣʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʭʦʥʜʨʦʽʪʠʥʩʫʣʴʬʘʪʽʚ, 
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ʩʫʣʴʬʘʪʦʚʘʥʠʭ ɻɸɻ, ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʱʦ 

ʩʚʽʜʯʠʣʦ ʥʘ ʢʦʨʠʩʪʴ ʟʥʠʞʝʥʥʷ ʙʽʦʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ. ɸ ʧʨʠ ʪʷʞʢʽʡ ʅɼʉʊ ʮʽ 

ʟʤʽʥʠ ʧʨʦʛʨʝʩʫʚʘʣʠ, ʚ ʘʧʦʥʝʚʨʦʟʽ ʚʽʜʟʥʘʯʘʚʩʷ ʚʠʨʘʞʝʥʠʡ ʩʢʣʝʨʦʟ, 

ʬʦʨʤʫʚʘʥʥʷ ʘʥʛʽʦʤʘʪʦʟʥʠʭ ʩʪʨʫʢʪʫʨ,  ʫ ʧʦʧʝʨʝʯʥʦʩʤʫʛʘʩʪʠʭ ʤ'ʷʟʘʭ - 

ʚʠʨʘʞʝʥʘ ʘʪʨʦʬʽʷ ʽ ʟʘʤʽʩʥʠʡ ʬʽʙʨʦʟ. ɿʤʝʥʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʢʦʣʘʛʝʥʫ ɯ ʪʘ ɯɯɯ 

ʪʠʧʽʚ: ʧʨʠ ʧʦʤʽʨʥʽʡ ʅɼʉʊ, ʚ ʩʝʨʝʜʥʴʦʤʫ, ʥʘ 31 %, ʘ ʧʨʠ ʪʷʞʢʽʡ  - ʥʘ 53 %. 

[6,22]. 

ʇʨʦʪʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʣʘʛʝʥʽʚ ʧʨʠ ʅɼʉʊ ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʛʨʠʞʘʭ 

ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʢʦʣʘʛʝʥʽʚ 1 ʪʘ 3 ʪʠʧʫ ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ʊʦʤʫ ʚ 

ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʾʭ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʙʘʟʘʣʴʥʠʭ ʤʝʤʙʨʘʥʘʭ 

ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ, ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV.  

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʤʠ ʧʨʦʚʝʣʠ 

ʛʽʩʪʦʣʦʛʽʯʥʝ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʪʦʥʢʦʾ, ʪʦʚʩʪʦʾ ʢʠʰʢʠ 

ʪʘ ʘʧʦʥʝʚʨʦʟʫ ʫ ʧʘʮʽʻʥʪʽʚ, ʢʦʪʨʽ ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ ʥʘ 1 ʝʪʘʧʽ  ʽ ʫ ʢʦʪʨʠʭ ʥʝ 

ʚʠʷʚʠʣʠ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʅɼʉʊ (ʜʠʚ. ʨʦʟʜʽʣ 2.1.).  

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʪʽʥʢʘ ʪʦʥʢʦʾ ʢʠʰʢʠ ʤʘʻ 

ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ, ʧʽʜʩʣʠʟʦʚʫ ʦʩʥʦʚʫ, ʤ'ʷʟʦʚʫ ʽ ʩʝʨʦʟʥʫ ʦʙʦʣʦʥʢʠ. 

ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʚʦʨʩʠʥʦʢ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ. ɭ ʪʨʫʙʯʘʩʪʽ 

ʧʦʛʣʠʙʣʝʥʥʷ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ - ʢʨʠʧʪʠ. ʇʽʜ ʢʨʠʧʪʘʤʠ 

ʨʦʟʪʘʰʦʚʘʥʘ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʤ'ʷʟʦʚʦʾ ʧʣʘʩʪʠʥʢʠ. ʇʽʜʩʣʠʟʦʚʘ ʦʩʥʦʚʘ 

ʫʪʚʦʨʝʥʘ ʧʫʭʢʦʶ ʚʦʣʦʢʥʠʩʪʦʶ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, ʚ ʷʢʽʡ ʚʽʜʤʽʯʘʶʪʴʩʷ 

ʥʝʨʚʦʚʽ ʛʘʥʛʣʽʾ ʽ ʯʠʩʣʝʥʥʽ ʩʫʜʠʥʠ. ʋ ʰʘʨʘʭ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʫʦʜʝʥʘʣʴʥʽ ʟʘʣʦʟʠ ʽ ʣʽʤʬʘʪʠʯʥʽ ʬʦʣʽʢʫʣʠ (ʨʠʩ.4.1). 
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ʈʠʩ. 4.1.1. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟʚʠʯʘʡʥʦʾ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ50. 

ʉʪʽʥʢʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʤʽʩʪʠʪʴ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ, ʧʽʜʩʣʠʟʦʚʫ ʦʩʥʦʚʫ, 

ʤ'̫ʟʦʚʫ ʽ ʩʝʨʦʟʥʫ ʦʙʦʣʦʥʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ, 

ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʥʝ ʫʪʚʦʨʶʻ ʚʦʨʩʠʥʦʢ, ʘʣʝ ʤʘʻ ʢʨʠʧʪʠ ï 

ʪʨʫʙʯʘʩʪʽ ʧʦʛʣʠʙʣʝʥʥʷ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʦʥʢʦʶ ʢʠʰʢʦʶ, ʮʽ ʢʨʠʧʪʠ ʛʣʠʙʰʝ ʽ 

ʰʠʨʰʝ. ɺʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʫʪʚʦʨʶʻ ʪʦʥʢʽ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʧʨʦʰʘʨʢʠ ʤʽʞ 

ʢʨʠʧʪʘʤʠ. ʇʽʜ ʢʨʠʧʪʘʤʠ ʨʦʟʪʘʰʦʚʘʥʘ ʤ'ʷʟʦʚʘ ʧʣʘʩʪʠʥʢʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʰʘʨʽʚ. ʋ ʧʽʜʩʣʠʟʦʚʽʡ ʦʩʥʦʚʽ, ʢʨʽʤ ʧʫʭʢʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʫʜʠʥʠ ʽ ʥʝʨʚʦʚʽ ʩʧʣʝʪʝʥʥʷ, ʞʠʨʦʚʽ ʢʣʽʪʠʥʠ, 

ʧʦʦʜʠʥʦʢʽ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ  (ʨʠʩ.4.1.2). 

 

ʈʠʩ. 4.1.2. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʟʚʠʯʘʡʥʦʾ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 
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 ʇʨʠ ʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ PAS-ʨʝʘʢʮʽʾ ʜʦʚʝʜʝʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʢʠʰʢʠ ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ, ʫ 

ʚʠʛʣʷʜʽ ʟʙʝʨʝʞʝʥʥʷ ʩʝʢʨʝʮʽʾ ʩʣʠʟʫ ʪʘ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ (ʨʠʩ. 4.1.3., 4.1.4.). 

 

ʈʠʩ. 4.1.3. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟʚʠʯʘʡʥʦʾ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʩʝʢʨʝʮʽʾ ʩʣʠʟʫ. PAS- ʨʝʘʢʮʽʷ. ɿʙʽʣʴʰʝʥʥʷ ʭ50. 

 

 

ʈʠʩ. 4.1.4. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʟʚʠʯʘʡʥʦʾ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʩʝʢʨʝʮʽʾ ʩʣʠʟʫ. ɿʘʙʘʨʚʣʝʥʥʷ PAS-ʨʝʘʢʮʽʷ. ɿʙʽʣʴʰʝʥʥʷ ʭ200. 
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ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ, ʱʦ ʟʘʬʘʨʙʦʚʫʻ ʚʦʣʦʢʥʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ ʚ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ (ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ), 

ʛʣʘʜʢʦʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʥʘʙʫʚʘʶʪʴ ʞʦʚʪʦʛʦ ʪʘ/ʘʙʦ ʞʦʚʪʦ-ʮʝʛʣʷʥʦʛʦ ʢʦʣʴʦʨʫ 

(ʨʠʩ 4.1.5,4.1.6).  

 

ʈʠʩ. 4.1.5. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟʚʠʯʘʡʥʦʾ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

 

 

ʈʠʩ. 4.1.6. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʟʚʠʯʘʡʥʦʾ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100.  
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 ʄʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʚʽʜʧʦʚʽʜʘʣʘ ʥʦʨʤʽ. ʇʫʯʢʠ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʫ ʢʽʣʴʢʘ ʰʘʨʽʚ, ʡʰʣʠ ʚ ʦʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʧʘʨʘʣʝʣʴʥʦ ʦʜʠʥ ʦʜʥʦʤʫ, ʤʘʶʯʠ ʭʚʠʣʝʧʦʜʽʙʥʦ ʚʠʛʥʫʪʫ ʬʦʨʤʫ, ʤʽʞ 

ʥʠʤʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʚʽʣʴʥʽ ʧʨʦʤʽʞʢʠ (ʨʠʩ. 4.1.7).  

 

 

ʈʠʩ. 4.1.7. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ, ʢʦʣʘʛʝʥʦʚʽ 

ʚʦʣʦʢʥʘ ʨʦʟʪʘʰʦʚʘʥʽ ʧʘʨʘʣʝʣʴʥʦ, ʜʽʣʷʥʢʠ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʩʫʜʠʥʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 

ʭ100. 

 

 ʋ ʧʫʯʢʘʭ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ ʽ ʧʝʨʝʭʦʜʷʪʴ ʟ ʦʜʥʦʛʦ 

ʰʘʨʫ ʚ ʽʥʰʠʡ, ʧʦʚ'ʷʟʫʶʯʠ ʤʽʞ ʩʦʙʦʶ ʰʘʨʠ ʽ ʧʨʦʪʠʣʝʞʥʽ ʧʫʯʢʠ. ʂʦʣʘʛʝʥʦʚʽ 

ʚʦʣʦʢʥʘ ʻ ʟʘʢʽʥʯʝʥʠʤ ʨʽʚʥʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʘʛʝʥʫ, ʪʽʩʥʦ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʟ 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʦʨʫʯ ʬʽʙʨʦʙʣʘʩʪʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʘʛʝʥʦʚʠʭ ʬʽʙʨʠʣ. 

ʉʫʜʠʥʠ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʟʜʽʡʩʥʶʶʪʴ ʭʘʨʯʫʚʘʥʥʷ ʪʢʘʥʠʥʠ 

(ʨʠʩ.4.1.8).  
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ʈʠʩ.4.1.8. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ, ʟʨʽʣʽ ʢʦʣʘʛʝʥʦʚʽ 

ʚʦʣʦʢʥʘ, ʥʝʚʝʣʠʢʽ ʧʨʦʰʘʨʢʠ ʤʽʞ ʰʘʨʘʤʠ, ʜʨʽʙʥʽ ʩʫʜʠʥʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ 

ɻʽʟʦʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA ʚ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ 

ʢʠʰʢʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʨʘʞʝʥʫ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʚ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʚʦʣʦʢʥʘʭ 

ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʘʨʚʣʝʥʥʷ ʚʽʜ ++ ʜʦ +++, ʷʢ ʚ ʜʽʣʷʥʢʘʭ ʪʢʘʥʠʥʠ ʟ 

ʥʝʟʥʘʯʥʠʤ ʬʽʙʨʦʟʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʦʥʢʦʾ ʢʠʰʢʠ (ʨʠʩ. 4.1.9), ʪʘʢ ʽ ʚ ʟʦʥʘʭ ʽʟ 

ʙʽʣʴʰʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ (ʨʠʩ. 4.1.10). 

 

ʈʠʩ. 4.1.9. ʇʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʚ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʥʘʭ ʪʢʘʥʠʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ 

ʟʦʥʽ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ 

ʭ100. 
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ʈʠʩ. 4.1.10. ʇʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʚ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʥʘʭ ʪʢʘʥʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ 

ʚ ʟʦʥʽ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ 

ʭ100. 

 ɺ ʪʢʘʥʠʥʽ ʘʧʦʥʝʚʨʦʟʫ ʝʢʩʧʨʝʩʽʷ Ŭ-SMA ʥʝʨʽʚʥʦʤʽʨʥʘ, ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

ʜʦ 1 ʙʘʣʫ ʚ ʢʣʽʪʠʥʘʭ ʬʽʙʨʦʙʣʘʩʪʠʯʥʦʛʦ ʨʷʜʫ, ʧʦʟʠʪʠʚʥʘ ʚ ʩʪʽʥʢʘʭ ʩʫʜʠʥ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʨʠʩ.4.1.11)  

 

 

ʈʠʩ.4.1.11. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ, ʥʝʨʽʚʥʦʤʽʨʥʦ ʚʠʨʘʞʝʥʘ ʩʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʚ ʢʣʽʪʠʥʘʭ ʬʽʙʨʦʧʣʘʩʪʠʯʥʦʛʦ ʨʷʜʫ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-

SMA. ɿʙʽʣʴʰʝʥʥʷ ʭ400. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʫ 

ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʚ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʚʦʣʦʢʥʘʭ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʘʨʚʣʝʥʥʷ 

ʜʦ ++ ʚ ʜʽʣʷʥʢʘʭ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʬʨʘʛʤʝʥʪʘʭ ʪʢʘʥʠʥʠ 

ʷʢ ʪʦʥʢʦʾ (ʨʠʩ. 4.1.12), ʪʘʢ ʽ ʪʦʚʩʪʦʾ ʢʠʰʢʠ (ʨʠʩ. 4.1.13).  

 

ʈʠʩ. 4.1.12. ʇʦʤʽʨʥʘ ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʚ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʚ ʟʦʥʽ ʨʦʟʨʦʩʪʘʥʥʷ 

ʩʧʦʣʫʯʥʦʾ ʩʪʘʥʠʥʠ ʫ ʬʨʘʛʤʝʥʪʘʭ ʪʢʘʥʠʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ 

Collagen IV. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

 

ʈʠʩ. 4.1.13. ʇʦʤʽʨʥʘ ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʚ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʚʦʣʦʢʥʘʭ ʚ ʟʦʥʽ 

ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʩʪʘʥʠʥʠ ʫ  ʬʨʘʛʤʝʥʪʘʭ ʪʢʘʥʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ. ɯɻʍɼ ʟ 

ʄɸʊ ʜʦ Collagen IV. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 
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 ɺ ʪʢʘʥʠʥʽ ʘʧʦʥʝʚʨʦʟʫ ʧʨʠ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV ʚʠʷʚʣʝʥʦ 

ʥʝʨʽʚʥʦʤʽʨʥʫ ʚʽʜ ʩʣʘʙʦ ʜʦ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʦʾ ʝʢʩʧʨʝʩʽʾ ʚ ʢʦʣʘʛʝʥʦʚʠʭ 

ʚʦʣʦʢʥʘʭ, ʧʦʟʠʪʠʚʥʫ ʝʢʩʧʨʝʩʽʶ ʚ ʙʘʟʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʩʫʜʠʥ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʨʠʩ. 4.1.14). 

 

 

ʈʠʩ. 4.1.14. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʽ ʘʧʦʥʝʚʨʦʟʫ ʟ ʥʝʨʽʚʥʦʤʽʨʥʦ ʚʠʨʘʞʝʥʦʶ 

ʧʦʟʠʪʠʚʥʦʶ ʝʢʩʧʨʝʩʽʷ ʢʦʣʘʛʝʥʫ 4 ʪʠʧʫ, ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʚ ʙʘʟʘʣʴʥʽʡ 

ʤʝʤʙʨʘʥʽ ʩʪʽʥʢʠ ʩʫʜʠʥ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV. ɿʙʽʣʴʰʝʥʥʷ ʭ400. 

 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʛʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʅɼʉʊ ʩʪʨʫʢʪʫʨʘ  

ʪʢʘʥʠʥ ʪʦʥʢʦʾ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʪʘ ʘʧʦʥʝʚʨʦʟʫ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʘʥʘʣʽʟ 

ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ, ʦʩʥʦʚʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʙʘʟʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ ʩʫʜʠʥ ʚʽʜʧʦʚʽʜʘʣʘ ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʥʦʨʤʽ, ʷʢʽ ʜʦʩʪʘʪʥʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʦʬʽʯʥʦʾ ʪʘ ʨʝʧʘʨʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

ʋ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ 1 (n=74) ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʧʘʮʽʻʥʪʠ ʟ ʥʘʷʚʥʽʩʪʶ ʥʝ 

ʤʝʥʰʝ 3-ʭ ʦʟʥʘʢ-ʬʝʥʽʚ ʟ ʩʫʤʘʨʥʠʤ ʽʥʜʝʢʩʦʤ ʚʠʷʚʣʶʚʘʥʦʩʪʽ ʥʝ ʤʝʥʰʝ 1,92 ʟʘ 

ʬʝʥʦʪʠʧʦʚʦʶ ʩʢʨʠʥʽʥʛ-ʰʢʘʣʦʶ  ʃ.ɺ. ʉʦʣʦʚʡʦʚʦʾ (2013) ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 



161 
 

ʅɼʉʊ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʧʨʘʮʴʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʠʢʠ ʅɼʉʊ (ʧʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ120158) ʪʘ ʦʮʽʥʢʦʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʤʘʨʢʝʨʽʚ 

(ʦʢʩʠʧʨʦʣʽʥ ʢʨʦʚʽ, ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ ʩʝʯʽ).  

ɺʠʙʽʨ ʩʘʤʝ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʘʷʚʥʽʩʪʶ ʫ ʥʠʭ ʬʝʥʦʪʠʧʦʚʦʛʦ 

ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʫ (ʜʝʪʘʣʴʥʦ ʜʠʚ. ʨʦʟʜʽʣ 3) ʪʘ ʩʝʨʝʜʥʴʦʛʦ (9 -16 ʙʘʣʽʚ) 

ʪʘ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʶ ʜʠʩʧʣʘʟʽʾ (ʧʦʥʘʜ 17 ʙʘʣʽʚ) ʟʛʽʜʥʦ ʥʘʧʨʘʮʴʦʚʘʥʦʾ ʥʘʤʠ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʩʢʨʠʥʽʥʛ ʰʢʘʣʠ [244].  

ʋ ʪʢʘʥʠʥʽ ʛʨʠʞʝʚʦʛʦ ʤʽʰʢʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʘ ʣʽʤʬʦʧʣʘʟʤʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʘʥʛʽʦʤʘʪʦʟ, ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ ʪʘ ʛʽʘʣʽʥʦʟ ʾʭ ʩʪʽʥʦʢ (ʨʠʩ. 4.1.15). 

 

 

ʈʠʩ. 4.1.15. ʊʢʘʥʠʥʘ ʛʨʠʞʝʚʦʛʦ ʤʽʰʢʫ ʟ ʦʟʥʘʢʘʤʠ ʣʽʤʬʦʧʣʘʟʤʦʮʠʪʘʨʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ, ʨʦʟʨʦʩʪʘʥʥʷʤ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʘʥʛʽʦʤʘʪʦʟʦʤ, ʧʦʚʥʦʢʨʽʚôʷʤ 

ʩʫʜʠʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ, ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʾʾ ʟʨʽʣʦʩʪʽ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʝ ʛʽʩʪʦʭʽʤʽʯʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ. ɺʦʣʦʢʥʘ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ ʟʘʙʘʨʚʣʝʥʽ ʚ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʽʟ ʨʽʟʥʠʤ 

ʩʪʫʧʝʥʝʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʛʣʘʜʢʦʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʥʘʙʫʚʘʶʪʴ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ. 

ɿʫʩʪʨʽʯʘʣʠʩʴ ʜʽʣʷʥʢʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ ʥʘʷʚʥʽʩʪʶ ʩʫʜʠʥ 
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ʤʽʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʪʠʧʫ ʪʘ ʚʦʛʥʠʱʘʤʠ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

çʥʽʞʥʠʤʠè ʧʫʯʢʘʤʠ ʚʦʣʦʢʦʥ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 4.1.16). 

 

ʈʠʩ. 4.1.16. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʛʨʠʞʝʚʦʛʦ ʤʽʰʢʫ ʟ ʛʨʫʧʘʤʠ ʚʦʣʦʢʦʥ ʬʽʙʨʦʟʥʦʾ 

ʪʢʘʥʠʥʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʮʽʻʾ ʛʨʫʧʠ ʥʘʤʠ 

ʟʥʘʡʜʝʥʦ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ, ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʥʘʙʨʷʢ, ʦʟʥʘʢʠ 

ʜʝʟʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʨʽʟʥʦʛʦ ʩʪʝʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ, ʜʠʩʧʣʘʩʪʠʯʥʽ 

ʟʤʽʥʠ ʚ ʥʽʡ, ʢʨʦʚʦʚʠʣʠʚʠ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ, ʚʦʛʥʠʱʝʚʽ ʧʝʨʠʚʘʩʢʫʣʷʥʽ 

ʣʽʤʬʦʮʠʪʘʨʥʽ ʽʥʬʽʣʴʪʨʘʪʠ (ʨʠʩ. 4.1.17), ʥʘ ʦʢʨʝʤʠʭ ʥʝʦʘʥʛʽʦʤʘʪʦʟ (ʨʠʩ. 

4.1.18). 

 

ʈʠʩ. 4.1.17. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ, 

ʥʘʙʨʷʢʦʤ, ʢʨʦʚʦʚʠʣʠʚʘʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ɿʙʽʣʴʰʝʥʥʷ 

ʭ100. 
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ʈʠʩ. 4.1.18. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʟ ʚʠʨʘʞʝʥʠʤ ʥʘʙʨʷʢʦʤ, 

ʧʨʦʷʚʠ ʜʠʩʧʣʘʩʪʠʯʥʠʭ ʟʤʽʥ ʚ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ, ʥʝʦʥʛʽʦʤʘʪʦʟ. ɿʙʽʣʴʰʝʥʥʷ 

ʭ100. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ ʚʽʜʤʽʯʘʣʦʩʴ 

ʚʠʨʘʞʝʥʝ ʨʦʟʚʦʣʦʢʥʝʥʥʷ, ʥʘʙʨʷʢ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʜʽʣʷʥʢʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʽ 

ʟʨʽʣʦʩʪʽ ʾʾ, ʚʪʨʘʪʘ ʥʦʨʤʘʣʴʥʦʾ ʫʧʦʨʷʜʢʫʚʘʥʥʷ, ʚʦʛʥʠʱʝʚʦ ʥʘʷʚʥʽʩʪʴ 

ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ (ʨʠʩ. 4.1.19).  

 

ʈʠʩ. 4.1.19. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʟ ʥʘʙʨʷʢʦʤ, ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ 

ʟʨʽʣʦʩʪʽ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, ʜʽʣʷʥʢʠ ʜʝʟʦʨʛʘʥʽʟʘʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ 

ɻʽʟʦʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 
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ʅʘʚʢʦʣʦ ʜʽʣʷʥʦʢ ʢʨʦʚʦʚʠʣʠʚʽʚ ʥʝʨʽʚʥʦʤʽʨʥʦ ʚʠʨʘʞʝʥʽ ʟʦʥʠ ʬʦʨʤʫʚʘʥʥʷ 

ʤʦʣʦʜʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʚʦʛʥʠʱʝʚʦ ʛʣʘʜʢʦʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ, ʦʟʥʘʢʠ 

ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ (ʨʠʩ. 4.1.20).  

 

ʈʠʩ. 4.1.20. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʟ ʢʨʦʚʦʚʠʣʠʚʦʤ, ʨʦʟʨʦʩʪʘʥʥʷ 

ʤʦʣʦʜʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʥʝʦʘʥʛʽʦʛʝʥʝʟ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ. 

ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA ʚ ʟʦʥʽ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ 

ʛʨʠʞʦʚʦʛʦ ʤʽʰʢʫ, ʘʧʦʥʝʚʨʦʟʫ ʚʽʜʤʽʯʘʣʘʩʴ ʚʦʛʥʠʱʝʚʘ ʩʣʘʙʦ ʚʠʨʘʞʝʥʘ 

ʝʢʩʧʨʝʩʽʷ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦ 1 ʙʘʣʫ (ʨʠʩ. 4.1.21, 4.1.22) ʷʢʘ ʧʝʨʝʚʘʞʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʪʽʥʢʘʭ ʩʫʜʠʥ.  
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ʈʠʩ. 4.1.21. ʊʢʘʥʠʥʘ ʛʨʠʞʝʚʦʛʦ ʤʽʰʢʘ ʟʽ ʩʣʘʙʦ ʚʠʨʘʞʝʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʝʢʩʧʨʝʩʽʾ ʜʦ 1 ʙʘʣʫ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʚ ʩʪʽʥʢʘʭ ʩʫʜʠʥ. 

ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

 

ʈʠʩ. 4.1.22. ʌʨʘʛʤʝʥʪ ʘʧʦʥʝʚʨʦʟʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʛʣʘʜʢʦʤôʷʟʦʚʦʛʦ 

ʘʢʪʠʥʫ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

ɺ ʪʢʘʥʠʥʽ ʛʨʠʞʝʚʦʛʦ ʤʽʰʢʘ, ʘʧʦʥʝʚʨʦʟʫ - ʚ ʯʘʩʪʠʥʽ ʩʫʜʠʥ ʝʢʩʧʨʝʩʽʷ ʙʫʣʘ 

ʜʦ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ï 2 ʙʘʣʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʜʽʣʷʥʢʘʤ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ  

(ʨʠʩ. 4.1.23, 4.1.24). 

 

ʈʠʩ. 4.1.23. ʊʢʘʥʠʥʘ ʛʨʠʞʝʚʦʛʦ ʤʽʰʢʘ ʟ ʚʦʛʥʠʱʝʚʦʶ ʝʢʩʧʨʝʩʽʻʶ 

ʛʣʘʜʢʦʤôʷʟʦʚʦʛʦ ʘʢʪʠʥʫ ʚ ʩʪʽʥʢʘʭ ʩʫʜʠʥ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ 

ʭ200. 
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ʈʠʩ. 4.1.24. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʘ ʘʧʦʥʝʚʨʦʟʫ, ʚ ʩʫʜʠʥʘʭ ʚ ʩʪʽʥʮʽ ʥʝʨʽʚʥʦʤʽʨʥʦ 

ʚʠʨʘʞʝʥʘ ʝʢʩʧʨʝʩʽʷ ʛʣʘʜʢʦʤôʷʟʦʚʦʛʦ ʘʢʪʠʥʫ. ʚʽʜ 1 ʜʦ 2 ʙʘʣʽʚ ʧʝʨʝʚʘʞʥʦ ʚ 

ʜʽʣʷʥʢʘʭ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV ʚ ʪʢʘʥʠʥʘʭ ʛʨʠʞʝʚʦʛʦ ʤʽʰʢʘ 

ʚʠʷʚʣʝʥʦ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʧʝʨʝʚʘʞʥʦ ʚ ʙʘʟʘʣʴʥʠʭ ʤʝʤʙʨʘʥʘʭ ʩʫʜʠʥ, 

ʚ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʩʪʽʥʢʠ ʩʫʜʠʥ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʟʘʙʘʨʚʣʝʥʥʷ ʜʦ 1 ʙʘʣʫ, ʚʦʛʥʠʱʝʚʦ ʚ ʜʽʣʷʥʢʘʭ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 4.1.25).  

 

ʈʠʩ. 4.1.25. ʉʣʘʙʢʦ ʚʠʨʘʞʝʥʘ ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʚ ʙʘʟʘʣʴʥʠʭ ʤʝʤʙʨʘʥʘʭ, ʚ 

ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʩʪʽʥʢʠ ʩʫʜʠʥ ʫ ʬʨʘʛʤʝʥʪʘʭ ʪʢʘʥʠʥʠ 

ʛʨʠʞʝʚʦʛʦ ʤʽʰʢʘ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 
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ʋ ʪʢʘʥʠʥʽ ʘʧʦʥʝʚʨʦʟʫ ʟʤʽʥʠ ʙʫʣʠ ʩʭʦʞʠʤʠ, ʧʝʨʝʚʘʞʥʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʝʢʩʧʨʝʩʽʾ Collagen IV ʚ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʥʘʭ, ʚ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ, ʚʦʛʥʠʱʝʚʘ ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʥʘ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ 

ʧʝʨʝʚʘʞʥʦ ʥʘʚʢʦʣʦ ʩʫʜʠʥ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʾ ʝʢʩʧʨʝʩʽʾ ʚ 

ʩʪʽʥʢʘʭ ʩʫʜʠʥ ʨʽʟʥʦʛʦ ʢʘʣʽʙʨ ʚʽʜ 1 ʜʦ 2 ʙʘʣʽʚ (ʨʠʩ. 4.1.26 ), ʱʦ ʤʦʞʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʷʚʥʦʩʪʽ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚ ʪʢʘʥʠʥʽ ʟ 

ʜʠʩʧʣʘʩʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ.   

 

ʈʠʩ. 4.1.26 . ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʟ ʧʦʟʠʪʠʚʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ʚ 

ʩʪʽʥʢʘʭ ʩʫʜʠʥ ʨʽʟʥʦʛʦ ʢʘʣʽʙʨʫ, ʧʝʨʝʚʘʞʥʦ ʚʽʜʩʫʪʥʽʩʪʶ ʝʢʩʧʨʝʩʽʾ ʚ ʢʣʽʪʠʥʘʭ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ  ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 
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4.2. ɻʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʢʘʥʠʥ ʪʦʥʢʦʾ ʪʘ 

ʪʦʚʩʪʦʾ ʢʠʰʦʢ  ʫ ʭʚʦʨʠʭ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ 

ʋ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ 2.1. (n=32) ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʪʢʘʥʠʥʠ  ʪʦʥʢʦʾ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʦʢ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʫʣʠ ʧʨʦʦʧʝʨʦʚʘʥʽ ʟ ʧʨʠʚʦʜʫ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ. 

ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʜʽʣʷʥʢʠ ʨʝʟʝʢʪʦʚʘʥʠʭ ʯʘʩʪʠʥ ʪʦʥʢʦʾ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʦʢ. ɿʘʙʽʨ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ʝʪʘʧʽ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ ʚ ʥʘʰʽʡ 

ʢʣʽʥʽʮʽ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʪʝʢʪʠʚʥʠʭ ʪʦʥʢʦ- ʯʠ ʪʦʚʩʪʦʢʠʰʢʦʚʠʭ ʩʪʦʤ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʨʘʣʠ ʜʽʣʷʥʢʫ ʢʠʰʢʠ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʤʝʥʰʝ 2 ʩʤ ʚʽʜ ʣʽʥʽʡ ʰʚʽʚ ʯʠ 

ʣʽʥʽʾ ʚʽʜʩʽʯʝʥʥʷ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʘʷʚʥʦʩʪʽ ʟʘʧʘʣʴʥʠʭ ʘʨʪʝʬʘʢʪʽʚ. 

ʋ ʪʢʘʥʠʥʘʭ ʪʦʥʢʦʾ ʪʘ  ʪʦʚʩʪʦʾ ʢʠʰʦʢ (ʨʠʩ. 4.2.1, 4.2.2) ʚʽʜʤʽʯʘʣʠʩʴ 

ʥʘʩʪʫʧʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ: ʥʝʨʽʚʥʦʤʽʨʥʦ ʚʠʨʘʞʝʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʜʠʬʫʟʥʘ ʪʘ/ʘʙʦ ʚʦʛʥʠʱʝʚʘ ʣʽʤʬʦʛʽʩʪʽʦʧʣʘʟʤʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, 

ʟʦʥʠ ʘʥʛʽʦʤʘʪʦʟʫ, ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ ʪʘ ʛʽʘʣʽʥʦʟ ʾʭ ʩʪʽʥʦʢ. 

 

ʈʠʩ. 4.2.1. ʊʢʘʥʠʥʘ ʜʽʣʷʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʦʟʥʘʢʘʤʠ ʚʠʨʘʞʝʥʦʾ 

ʣʽʤʬʦʛʽʩʪʽʦʧʣʘʟʤʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʨʦʟʨʦʩʪʘʥʥʷʤ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 

ʘʥʛʽʦʤʘʪʦʟʦʤ, ʧʦʚʥʦʢʨʽʚôʷʤ ʩʫʜʠʥ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. 

ɿʙʽʣʴʰʝʥʥʷ ʭ40. 



169 
 

 

ʈʠʩ. 4.2.2. ʊʢʘʥʠʥʘ ʜʽʣʷʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʟʙʝʨʝʞʝʥʥʷ ʩʝʢʨʝʮʽʾ ʩʣʠʟʫ. 

ɿʘʙʘʨʚʣʝʥʥʷ PAS. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʧʫʯʢʠ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ 

(ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ), ʱʦ ʜʠʬʫʟʥʦ ʧʨʦʨʦʩʪʘʶʪʴ ʤʽʞ ʤôʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ 

(ʨʠʩ. 4.2.3). 

 

ʈʠʩ. 4.2.3. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʟ ʜʽʣʷʥʢʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, ʥʝʨʽʚʥʦʤʽʨʥʦ 

ʚʠʨʘʞʝʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ50. 

 

 ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA ʚʽʜʤʽʯʘʣʘʩʴ ʥʝʟʥʘʯʥʘ, 

ʧʝʨʝʚʘʞʥʦ ʚʦʛʥʠʱʝʚʘ ʝʢʩʧʨʝʩʽʷ ʚ ʩʪʽʥʢʘʭ ʩʫʜʠʥ, ʚ ʟʦʥʽ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ, 
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ʜʽʣʷʥʢʘʭ ʩʢʣʝʨʦʟʫ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʝʨʝʚʘʞʥʦ ʜʦ 1 ʙʘʣʫ ʫ ʜʽʣʷʥʢʘʭ ʪʢʘʥʠʥʠ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʰʚʽʚ (ʨʠʩ. 4.2.4),  

 

ʈʠʩ. 4.2.4. ʊʢʘʥʠʥʘ ʜʽʣʷʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟ ʚʦʛʥʠʱʝʚʦʶ ʝʢʩʧʨʝʩʽʻʶ ʟ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦ 1 ʙʘʣʫ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV ʪʢʘʥʠʥ ʚ ʜʽʣʷʥʢʘʭ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ (ʨʠʩ. 4.2.5.) ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʩʣʘʙʦ ʚʠʨʘʞʝʥʘ 

ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʚ ʙʘʟʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʩʫʜʠʥ, ʚ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ 

ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʩʪʽʥʢʠ ʩʫʜʠʥ, ʫ ʜʽʣʷʥʢʘʭ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʟʘʙʘʨʚʣʝʥʥʷ ʜʦ +, ʚʦʛʥʠʱʝʚʦ ʜʦ ++. [245]  

 

ʈʠʩ. 4.2.5. ʇʝʨʝʚʘʞʥʦ ʩʣʘʙʢʘ ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ, ʚ ʟʦʥʽ 

ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʩʪʘʥʠʥʠ ʫ ʬʨʘʛʤʝʥʪʘʭ ʪʢʘʥʠʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ. ɯɻʍɼ ʟ 

ʄɸʊ ʜʦ Collagen IV. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 
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4.3. ɻʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʢʘʥʠʥ ʪʦʥʢʦʾ ʪʘ 

ʪʦʚʩʪʦʾ ʢʠʰʦʢ  ʫ ʭʚʦʨʠʭ ʟ ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ 

ʋ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ 2.2. (n=30) ʙʫʣʦ ʦʮʽʥʝʥʦ ʪʢʘʥʠʥʠ  ʪʦʥʢʦʾ ʪʘ 

ʪʦʚʩʪʦʾ ʢʠʰʦʢ ʧʘʮʽʻʥʪʽʚ, ʟ ʥʘʷʚʥʽʩʪʶ ʟʦʚʥʽʰʥʽʭ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ. 

ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʜʽʣʷʥʢʠ ʨʝʟʝʢʪʦʚʘʥʠʭ ʯʘʩʪʠʥ ʪʦʥʢʦʾ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʦʢ. ɿʘʙʽʨ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ʝʪʘʧʽ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʣʶʚʥʠʭ 

ʦʧʝʨʘʮʽʡ ʚ ʥʘʰʽʡ ʢʣʽʥʽʮʽ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʨʘʣʠ ʜʽʣʷʥʢʫ ʢʠʰʢʠ ʥʘ ʚʽʜʩʪʘʥʽ 

ʥʝ ʤʝʥʰʝ 2 ʩʤ ʚʽʜ ʣʽʥʽʡ ʰʚʽʚ ʯʠ ʣʽʥʽʾ ʚʽʜʩʽʯʝʥʥʷ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʘʷʚʥʦʩʪʽ 

ʟʘʧʘʣʴʥʠʭ ʘʨʪʝʬʘʢʪʽʚ. 

ʋ ʪʢʘʥʠʥʘʭ ʽʟ ʜʽʣʷʥʦʢ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ (ʨʠʩ.29, 30) ʚʽʜʤʽʯʘʣʠʩʴ ʩʭʦʞʽ 

ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ: ʥʝʨʽʚʥʦʤʽʨʥʦ ʚʠʨʘʞʝʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 

ʜʠʬʫʟʥʘ ʪʘ/ʘʙʦ ʚʦʛʥʠʱʝʚʘ ʣʽʤʬʦʛʽʩʪʽʦʧʣʘʟʤʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʟʦʥʠ 

ʘʥʛʽʦʤʘʪʦʟʫ, ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ ʪʘ ʛʽʘʣʽʥʦʟ ʾʭ ʩʪʽʥʦʢ. 

 

ʈʠʩ.4.3.1. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʟ ʚʠʨʘʞʝʥʦʶ 

ʣʽʤʬʦʛʽʩʪʦʧʣʘʟʤʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ, ʨʦʟʨʦʩʪʘʥʥʷʤ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

ʚ ʟʦʥʽ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 

ʭ40. 
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ʈʠʩ. 4.3.1. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʘ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʥʝʨʽʚʥʦʤʽʨʥʝ ʟʙʝʨʝʞʝʥʥʷ 

ʩʝʢʨʝʮʽʾ. ɿʘʙʘʨʚʣʝʥʥʷ PAS. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʧʫʯʢʠ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ 

(ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ), ʱʦ ʜʠʬʫʟʥʦ ʧʨʦʨʦʩʪʘʶʪʴ ʤʽʞ ʤôʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʥʘ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʬʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ ʚʠʧʦʚʥʶʻ ʙʽʣʴʰʽʩʪʴ ʧʣʦʱʽ ʧʦʣʷ ʟʦʨʫ 

(ʨʠʩ. 4.3.2). 

 

ʈʠʩ. 4.3.2. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʟ ʧʫʯʢʘʤʠ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ 

ʜʠʬʫʟʥʦ ʧʨʦʨʦʩʪʘʶʪʴ ʤʽʞ ʤôʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 
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 ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA ʚʽʜʤʽʯʘʣʘʩʴ ʥʝʟʥʘʯʥʘ, 

ʧʝʨʝʚʘʞʥʦ ʚʦʛʥʠʱʝʚʘ ʝʢʩʧʨʝʩʽʷ ʚ ʩʪʽʥʢʘʭ ʩʫʜʠʥ, ʚ ʟʦʥʽ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ, 

ʜʽʣʷʥʢʘʭ ʩʢʣʝʨʦʟʫ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʝʨʝʚʘʞʥʦ ʜʦ 2 ʙʘʣʽʚ ʫ ʜʽʣʷʥʢʘʭ ʪʢʘʥʠʥʠ ʟ 

ʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ (ʨʠʩ. 4.3.3.). 

 

ʈʠʩ. 4.3.3. ʊʢʘʥʠʥʘ ʢʠʰʢʦʚʦʾ ʥʦʨʠʮʽ ʟ ʚʦʛʥʠʱʝʚʦʶ ʝʢʩʧʨʝʩʽʻʶ ʟ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦ 2 ʙʘʣʽʚ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Collagen IV ʪʢʘʥʠʥ ʚ ʜʽʣʷʥʢʘʭ ʢʠʰʢʦʚʠʭ 

ʥʦʨʠʮʴ (ʨʠʩ. 4.3.4.) ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʩʣʘʙʦ ʚʠʨʘʞʝʥʘ ʧʦʟʠʪʠʚʥʘ 

ʝʢʩʧʨʝʩʽʷ ʚ ʙʘʟʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʩʫʜʠʥ, ʚ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʤôʷʟʦʚʦʛʦ 

ʰʘʨʫ ʩʪʽʥʢʠ ʩʫʜʠʥ, ʫ ʜʽʣʷʥʢʘʭ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʟʘʙʘʨʚʣʝʥʥʷ ʜʦ +, ʚʦʛʥʠʱʝʚʦ ʜʦ ++ [246].  
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ʈʠʩ. 4.3.4. ʅʝʨʽʚʥʦʤʽʨʥʘ ʩʣʘʙʢʘ ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ, ʚ 

ʟʦʥʽ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʩʪʘʥʠʥʠ, ʚ ʩʪʽʥʮʽ ʦʢʨʝʤʠʭ ʩʫʜʠʥ ʚʦʛʥʠʱʝʚʘ 

ʧʦʤʽʨʥʘ ʝʢʩʧʨʝʩʽʷ ʫ ʬʨʘʛʤʝʥʪʽ ʪʦʥʢʦʢʠʰʢʦʚʦʾ ʥʦʨʠʮʽ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ 

Collagen IV. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 
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4.4. ɻʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʢʘʥʠʥ ʘʧʦʥʝʚʨʦʟʫ ʫ 

ʭʚʦʨʠʭ ʟ ʝʚʝʥʪʨʘʮʽʷʤʠ 

ʋ ʜʘʥʽʡ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ 2.3. (n=11) ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʪʢʘʥʠʥʠ  ʘʧʦʥʝʚʨʦʟʫ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʫʣʠ ʧʨʦʦʧʝʨʦʚʘʥʽ ʟ ʧʨʠʚʦʜʫ ʨʫʙʮʝʚʠʭ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʛʨʠʞ, ʱʦ ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʝʚʝʥʪʨʘʮʽʡ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ 

ʨʝʟʝʢʪʦʚʘʥʽ ʜʽʣʷʥʢʠ ʘʧʦʥʝʚʨʦʟʫ.  

ʋ ʪʢʘʥʠʥʘʭ ʘʧʦʥʝʚʨʦʟʫ (ʨʠʩ. 4.4.1) ʚʽʜʤʽʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ 

ʟʤʽʥʠ: ʚʠʨʘʞʝʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʜʠʬʫʟʥʘ 

ʣʽʤʬʦʛʽʩʪʽʦʧʣʘʟʤʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʚʠʨʘʞʝʥʽ ʟʦʥʠ ʘʥʛʽʦʤʘʪʦʟʫ, 

ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ ʪʘ ʛʽʘʣʽʥʦʟ ʾʭ ʩʪʽʥʦʢ [247]. 

 

ʈʠʩ. 4.4.1. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʟ ʦʟʥʘʢʘʤʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ, 

ʜʠʩʧʣʘʩʪʠʯʥʠʭ ʟʤʽʥ, ʧʦʨʫʰʝʥʥʷ ʰʘʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ, ʥʝʨʽʚʥʦʤʽʨʥʠʤ 

ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʥʝʟʥʘʯʥʦʶ ʜʠʬʫʟʥʦʶ ʪʘ ʚʠʨʘʞʝʥʦʶ 

ʚʦʛʥʠʱʝʚʦʶ ʣʽʤʬʦʛʽʩʪʽʦʧʣʘʟʤʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ, ʢʨʦʚʦʚʠʣʠʚʘʤʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʟʘ ɺʘʥ ɻʽʟʦʥʦʤ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʧʫʯʢʠ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ 

(ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ), ʱʦ ʜʠʬʫʟʥʦ ʧʨʦʨʦʩʪʘʶʪʴ ʤʽʞ ʤôʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʥʘ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʬʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ ʚʠʧʦʚʥʶʻ ʙʽʣʴʰʽʩʪʴ ʧʣʦʱʽ ʧʦʣʷ ʟʦʨʫ 

(ʨʠʩ. 4.4.2). 
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ʈʠʩ. 4.4.2. ʌʨʘʛʤʝʥʪ ʪʢʘʥʠʥʠ ʘʧʦʥʝʚʨʦʟʫ ʟ ʤʘʩʠʚʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʬʽʙʨʦʟʥʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ ʚʠʧʦʚʥʶʻ ʙʽʣʴʰʽʩʪʴ ʧʣʦʱʽ ʧʦʣʷ ʟʦʨʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ 

ɻʽʟʦʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʭ100. 

  ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA ʫ ʜʽʣʷʥʢʘʭ ʘʧʦʥʝʚʨʦʟʫ ʚ 

ʟʦʥʽ ʝʚʝʥʪʨʘʮʽʾ ʚʽʜʤʽʯʘʣʘʩʴ ʧʦʤʽʨʥʘ, ʧʝʨʝʚʘʞʥʦ ʚʦʛʥʠʱʝʚʘ ʝʢʩʧʨʝʩʽʷ ʚ 

ʩʪʽʥʢʘʭ ʩʫʜʠʥ, ʚ ʟʦʥʽ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ, ʜʽʣʷʥʢʘʭ ʩʢʣʝʨʦʟʫ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʝʢʩʧʨʝʩʽʾ Ŭ-SMA ʙʫʣʘ ʚʽʜ 1 ʜʦ 2 ʙʘʣʽʚ (ʨʠʩ. 4.4.3). 

 

 

ʈʠʩ. 4.4.3. ʊʢʘʥʠʥʘ ʘʧʦʥʝʚʨʦʟʫ ʟ ʚʦʛʥʠʱʝʚʦʶ ʝʢʩʧʨʝʩʽʻʶ ʚ ʩʪʽʥʢʘʭ ʩʫʜʠʥ ʟ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦ 2 ʙʘʣʽʚ. ɯɻʍɼ ʟ ʄɸʊ ʜʦ Ŭ-SMA. ɿʙʽʣʴʰʝʥʥʷ ʭ200. 


