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ɸʅʆʊɸʎɯʗ 

 

ʊʶʣʻʥʻʚʘ ʆ.ɸ. ʇʘʪʦʤʦʨʬʦʣʦʛʽʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ 

ʤʽʦʤʝʪʨʽʶ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʠ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.02 çʇʘʪʦʣʦʛʽʯʥʘ ʘʥʘʪʦʤʽʷè (222 ï 

ʄʝʜʠʮʠʥʘ) ï ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʏʝʨʥʽʚʮʽ, 2023. ï 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, 2024. 

ɼʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʧʘʪʦʤʦʨʬʦʣʦʛʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥ ̔ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʰʣʷʭʦʤ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʣʘʩʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʤʽʦʤʝʪʨʽʶ ʪʘ 

ʭʦʨʽʦʥʫ ʟ ʨʦʟʨʦʙʢʦʶ ʢʦʥʮʝʧʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʣʘʮʝʥʪʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

ɿʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ 

ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ; ʟôʷʩʫʚʘʥʥʷ ʩʪʘʥʫ ʽʥʚʘʟʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ 

ʩʪʨʫʢʪʫʨʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ 

ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʨʫʰʝʥʴ 

ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ; ʟôʷʩʫʚʘʥʥʷ ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʦʛʦ ʩʪʘʥʫ ʤʽʦʤʝʪʨʽʶ 

ʫ ʧʨʦʝʢʮʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ; 

ʫʪʦʯʥʝʥʥ̫ ʨʦʣ̔ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʩʫʜʠʥ ʫ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʤʽʦʤʝʪʨʽʶ ʫ 

ʧʨʦʝʢʮʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ; 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ 

ʜʽʣ̫ʥʮʽ ʪʘ ʤʽʦʤʝʪʨʽʾ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ; ʨʦʟʢʨʠʪʪʷ ʤʦʨʬʦʛʝʥʝʟʫ 

ʧʘʪʦʣʦʛʽʾ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ; 
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ʬʦʨʤʫʣʶʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ; ʨʦʟʨʦʙʢʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʩʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʦ ʙʽʦʧʩʡ̔ʥʠʡ ʤʘʪʝʨʽʘʣ ʜʚʦʭ ʪʠʧʽʚ 140 ʩʧʦʩʪʝʨʝʞʝʥʴ: 140 ʙʽʦʧʪʘʪʽʚ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ  ̔ 140 ʧʣʘʮʝʥʪ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ 

ʦʧʝʨʘʮʽʾ ʢʝʩʘʨʩʴʢʦʛʦ ʨʦʟʪʠʥʫ, ʩʝʨʝʜ ʷʢʠʭ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪʽ 

ï 20; ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʙʝʟ ʟʘʣ̔ ʟʦʜʝʬʽʮʠʪʥʦʾ 

ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ (ɿɼɸɺ) ï 20; ʩʧʦʩʪʝʨʝʞʝʥʥʷ ɿɼɸɺ ʙʝʟ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ï 38, ʫ ʪʦʤʫ ʯʠʩʣʽ ɯ ʩʪʫʧʝʥʷ ï 20, ɯɯ ʩʪʫʧʝʥʷ ï 18; ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ ï 22; ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ ï 24 ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ï 16. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʢʦʤʧʣʝʢʩʫ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʚʠʩʪʘʚʣʷʚʩʷ 

ʘʙʦ ʚʽʜʭʠʣʷʚʩʷ ʜʽʘʛʥʦʟ çʉʠʥʜʨʦʤ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ» (ʍʇʅ), 

ʷʢʠʡ ʫʪʦʯʥʚʁʘʚʩ ̫ ʧʨʠ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʩʣʽʜʫ. ɿʘ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʢʦʥʢʨʝʪʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-

ʧʣʽʜè ʚʠʟʥʘʯʘʣʠ ʬʦʨʤʫ ʍʇʅ ʜʣʷ ɯɯ ʪʘ ɯɯɯ ʪʨʠʤʝʩʪʨʫ ʚʘʛʽʪʥʦʩʪʽ: ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʘ, 

ʧʣʘʮʝʥʪʘʨʥʘ ʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʬʦʨʤʠ [95, 102, 106, 358]. ʄʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʫ ʬʦʨʤʫ ʍʇʅ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ 

ʢʨʦʚʦʪʦʢʫ ʚ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʷʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʥʘʩʪʫʧʥʠʤ ʚʠʷʚʣʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ ʚ ʧʣʘʮʝʥʪʽ ʪʘ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ (Raymond W. Redline, 2015) [375, 376]. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʤʘʪʝʨʽʘʣʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ  ̔ ʧʣʘʮʝʥʪʘʨʥʦʾ ʪʢʘʥʠʥʠ ʟʘʩʪʦʩʦʚʘʥʽ ʦʨʛʘʥʦʤʝʪʨʠʯʥʽ, 

ʟʘʛʘʣʴʥʦʛʽʩʪʦʣʦʛʽʯʥʽ, ʛʽʩʪʦʭʽʤʽʯʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʤ̔ʽʯʥ,̔ ʤʦʨʬʦʤʝʪʨʠʯʥ̔ (ʮʠʬʨʦʚʘ 

ʢʦʤʧôʶʪʝʨʥʘ ʛʽʩʪʦʩʪʝʨʝʦʤʝʪʨʽʷ, ʮʠʬʨʦʚʘ ʢʦʤʧôʶʪʝʨʥʘ ʤʽʢʨʦʜʝʥʩʠʪʦʤʝʪʨʽʷ, 

ʮʠʬʨʦʚʘ ʢʦʤʧôʶʪʝʨʥʘ ʤʽʢʨʦʩʧʝʢʪʨʦʤʝʪʨʽʷ), ʫʣʴʪʨʘʩʦʥʦʤʝʪʨʠʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ 
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ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ; ʢʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽ.ʾ  

ɺ ʨʝʟʫʣɹʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ ʩʧʨʠʯʠʥʷʻ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʦʟʥʘʢʠ 

ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ, ʚʠʨʘʞʝʥʽʩʪʴ ʷʢʠʭ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʘʥʝʤʽʾ. 

ɿʦʢʨʝʤʘ, ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʧʨʠ ɿɼɸɺ ɯɯ ï ɯɯɯ ʩʪʫʧʝʥʚ̔ ʚʽʜʩʫʪʥʽ 

ʘʜʝʢʚʘʪʥʽ ʛʝʩʪʘʮʽʡʥʽ ʟʤʽʥʠ ʫ 60±0,1% ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʡ̔, ʘ ʥʝʜʦʩʪʘʪʥʽʩʪɹ 

ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʽʟʢʠʤ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʝʥ ʜʦ 4,4±0,22 ʥʘ 

1×10-6 ʤ2 ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ ʪʘ ʦʟʥʘʢʘʤʠ ʟʘʩʪʽʡʥʠʭ ʷʚʠɦ ʥʘ ʨʽʚʥʽ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʧʝʨʝʚʘʞʥʦ ʫ ʧʨʦʝʢʮʽʾ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʽʚ 

ʧʣʘʮʝʥʪʠ.  

ɺʧʝʨhʝ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ɿɼɸɺ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʪʦʩʦʚʘʥʘ ʤʝʪʦʜʠʢʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʽʤʝʥʪʠʥʫ ʫ ʩʪʽʥʢʘʭ ʩʫʜʠʥ, ʜʝʮʠʜʫʘʣʴʥʽʡ ʪʢʘʥʠʥʽ 

ʪʘ ʤʽʦʤʝʪʨʽʾ ʫ ʧʨʦʝʢʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ, ʘ ʪʘʢʦʞ ʫ ʬʦʢʫʩʘʭ ʥʦʚʦʫʪʚʦʨʝʥʥʷ 

ʩʫʜʠʥ. ɺʽʜʤʽʯʝʥʝ ʟʨʦʩʪʘʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʤ̔ʝʥʪʠʥʫ ʚ ʩʪʽʥʢʘʭ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨ̔ʡ ʄʇɼ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʟʽ ɿɼɸɺ ʚʢʘʟʫʚʘʣʦ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʯʘʩʪʠʥʠ 

ʣʝʡʦʤʽʦʮʠʪʽʚ ʧʨʠ ʥʝʧʦʚʥʽʡ ʛʝʩʪʘʮʽʡʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʨʪʝʨʽʡ. ɺʠʷʚʣʝʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʤʝʥʪʠʥʫ ʫ ʩʪʽʥʢʘʭ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʚʽʜʦʙʨʘʞʘʣʠ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ 

ʜ̔ ʣʷʥʮʽ ʧʨʠ ɿɼɸɺ ɯɯ ï ɯɯɯ ʩʪʫʧʝʥʽʚ, ʷʢʽ ʨʽʟʢʦ ʦʙʤʝʞʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʡ̔ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʥʪʫʨʽ ʢʨʦʚʦʦʙʽʛʫ. ɺʢʘʟʘʥʽ 

ʟʤʽʥʠ ʙʫʣʠ ʨʦʟʮʽʥʝʥʽ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥ ̔ ʧʨʦʷʚʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ 

ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʝʨʰʝ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʥʘ 

ʬʘʢʪʦʨ von Willebrand ʥʘ ʙʽʦʧʪʘʪʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ, 

ʷʢʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʜʦʟʚʦʣʠʣʘ ʦʮʽʥʠʪʠ ʧʨʦʮʝʩʠ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ (ʥʦʚʦʫʪʚʦʨʝʥʥʷ 

ʩʫʜʠʥ ʽʟ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʪ̔ʠʥ-ʧʦʧʝʨʝʜʥʠʮʴ), ʚʘʩʢʫʣʦʛʝʥʝʟʫ (ʧʝʨʝʙʫʜʦʚʠ ʽʩʥʫʶʯʠʭ 
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ʩʫʜʠʥ), ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ, ʧʨʦʮʝʩʠ ʨʘʥʥʴʦʛʦ ʪʘ ʧʽʟʥʴʦʛʦ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ, ʛʝʩʪʘʮʽʡʥʦʾ ʧʝʨʝʙʫʜʦʚʠ 

ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʫʪʚʦʨʝʥʥʷ ʬʽʙʨʠʥʦʾʜʫ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʽ 

ʤʽʦʤʝʪʨʽʾ.  

ɺ̔ʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʽ ʬʘʢʪʦʨʫ von 

Willebrand ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʨʬʦʣʦʛ̔ʯʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ ʧʨʠ ʛʝʩʪʘʮʽʾ ʥʘ ʬʦʥʽ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ɯɯ 

ï ɯɯɯ ʩʪʫʧʝʥ̔ ʚ ʻ ʜʝʬʽʮʠʪ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʩʪʽʥʢʠ ʤʘʪʢʠ ʚ ʜʽʣʷʥʮʽ ʧʣʘʮʝʥʪʘʮʽʾ ʽ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʚʝʥʦʟʥʦʛʦ ʚʽʜʪʦʢʫ ʚʽʜ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʘʛʘʣʦʤ, ʟʫʤʦʚʣʝʥʽ, ʡʤʦʚʽʨʥʦ, ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʛʝʩʪʘʮʽʡʥʦ ʾ

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽʩʥʫʶʯʠʭ ʩʫʜʠʥ, ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ ʽ ʚʘʩʢʫʣʦʛʝʥʝʟʫ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʩʪʫʧʝʥʷ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʚʠʷʚʣʝʥʦ ʧʦʩʠʣʝʥʠʡ ʘʥʦʾʢʽʩ ʝʥʜʦʪʝʣʽʶ 

(ʬʦʨʤʘ ʘʧʦʧʪʠʯʥʦʾ ʟʘʛʠʙʝʣʽ ʢʣ̔ ʪʠʥʠ ʽʟ ʚʪʨʘʪʦʶ ʟʚô̫ ʟʢ̔ʚ ʟ ʩʫʩʽʜʥʽʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ 

ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʠʤ ʤʘʪʨʠʢʩʦʤ)  ̔ ʪʨʦʤʙʦʟ ʩʫʜʠʥ ʨʽʟʥʠʭ ʪʠʧʽʚ ʫ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ, ʘ ʪʘʢʦʞ ʥʘʜʤʽʨʥʝ ʚʽʜʢʣʘʜʘʥʥʷ ʬʽʙʨʠʥʦʾʜʫ ʚ ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʧʣʘʮʝʥʪʠ, ʱʦ ʫʟʛʦʜʞʫʚʘʣʦʩ̫ ʟ ʚʠʨʘʞʝʥʽʩʪʶ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʠʭ ʷʚʠʱ ʫ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʪʘ ʩʪʫʧʝʥʝʤ ʘʥʝʤʽʾ. 

ɺʠʩʫʥʫʪʦ ʛʽʧʦʪʝʟʫ, ʱʦ ʚʠʚ̫ʣʝʥʥʷ ʧʽʜʩʠʣʝʥʦʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʾ ʝʢʩʧʨʝʩʽʾ 

ʬʘʢʪʦʨʫ von Willebrand ʷʢ ʤʘʨʢʝʨʘ ʤʦʞʣʠʚʦʛʦ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʚ ʩʫʜʠʥʘʭ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʥʪʫʨʫ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ ʧʨʦʩʪʦʨʽ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥ̔ʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ɯɯ ï ɯɯɯ ʩʪʫʧʝʥʽʚ, ʩʣʽʜ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʧʝʨʝʜʫʤʦʚʠ 

ʜʦ ʟʘʧʫʩʢʫ ʢʘʩʢʘʜʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʨʦʟʚʠʪʢʫ ʘʢʫʰʝʨʩʴʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤ ʪʦʥʫʩʫ ʤʽʦʤʝʪʨʽʷ. ɿʦʢʨʝʤʘ, ʫ ʩʪʽʥʢʘʭ ʤʽʦʤʝʪʨʽʘʣʴʥʠʭ 

ʩʝʛʤʝʥʪʽʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʭ ʘʨʪʝʨʽʡ ʚʠʷʚʣʝʥʽ ʦʟʥʘʢʠ ʛʨʫʙʦʛʦ ʫʰʢʦʜʞʝʥʥʷ 

ʝʥʜʦʪʝʣʽʶ (ʽʥʪʝʥʩʠʚʥʦʛʦ ʘʥʦʾʢʽʩʫ), ʟʫʤʦʚʣʝʥ ̔ ʟʨʦʩʪʘʥʥʷʤ ʦʧʦʨʫ ʟ ʙʦʢʫ 

ʥʝʜʦʩʪʘʪʥʴʦ ʛʝʩʪʘʮʽʡʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʄʇɼ, ʱʦ ʚʘʨʪʦ 

ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʤʦʨʬʦʣʦʛʯ̔ʥ̔ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʢʦʨʦʪʣʠʚʦʾ ʜʠʩʬʫʥʢʮʽʾ 

ʤʽʦʤʝʪʨʽʶ. 

ʊʘʢ ̔ ʧʨʠʧʫʱʝʥʥʷ ʤʘʣʠ ʧʽʜʩʪʘʚʠ ʟ ʦʛʣʷʜʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʦʤʝʪʨʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ ʟ ʭʨʦʤʦʪʨʦʧʦʤ ʚʦʜʥʠʤ 
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ʙʣʘʢʠʪʥʠʤ ʟʘ ʅ.ɿ.ʉʣʽʥʯʝʥʢʦ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʛʝʩʪʘʮ̔ʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ  ̔ʩʪʫʧʝʥʷ ʘʥʝʤʽʾ ʚʘʛʽʪʥʦʾ, ʚ ʤʽʦʤʝʪʨʽʾ ʫ ʧʨʦʝʢʮʽʾ ʧʣʘʮʝʥʪʠ 

ʚʠʷʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʭʨʦʤʦʪʨʦʧʦʬʽʣʽʾ ʣʝʡʦʤʽʦʮʠʪʽʚ (ʷʢ ʤʽʨʠ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʾ 

ʘʣʴʪʝʨʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʙʽʣʢʽʚ), ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʫ 

ʩʪʨʦʤʘʣɹ ʥʦʤʫ ʢʦʤʧʦʥʝʥʪʽ ʧʝʨʝʚʘʞʥʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ.  

ʊʣʫʤʘʯʝʥʥʷ ʦʧʠʩʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ 

ʧʦʨʫʰʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʜʨʝʥʘʞʫ ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʛʽʧʦʧʝʨʬʫʟʽʶ 

ʢʦʪʠʣʝʜʦʥʽʚ, ʨʦʟʣʘʜʠ ʨʝʛʫʣʷʮʽʾ ʪʦʥʫʩʫ ʤʽʦʤʝʪʨʽʶ ʚʘʨʪʦ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ 

ʧʝʨʝʜʫʤʦʚʠ ʫʰʢʦʜʞʝʥʥʷ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʣʘʮʝʥʪʠ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ. 

ʋ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʟ ʤʝʪʦʶ ʨʦʟʢʨʠʪʪʷ ʢʣʪ̔ʠʥʥʠʭ  ̔ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʩʪʨʫʢʪʫʨ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽ ʁʧʨʠ 

ʛʝʩʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʟʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ 

ʰʣʷʭʦʤ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣʴʥʦʩʪʽ ʢʣʽʪʠʥ 

ʝʢʩʪʨʘʚʽʣʦɹʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ (ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ ʘʧʦʧʪʦʟʫ) ʪʘ ʡʦʛʦ çʽʥʚʘʟʠʚʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽè ʰʣʷʭʦʤ ʽʤʫʥʦʚʽʟʫʘʣʽʟʘʮʽʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʫ 

ʢʣʽʪʠʥʘʭ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦ ʾ (ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʦʾ) ʪʘ ʧʦʟʘʩʫʜʠʥʥʦ ʾ ʬʨʘʢʮʽʡ. 

ɺʧʝʨʰʝ ʜ̔ʝʥʪʠʬʽʢʘʮʽʶ ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ 

ʜʣ̔ʷʥʮʽ ʟʜʽʡʩʥʝʥʦ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʤʝʪʦʜʠʢ ʟ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʪʘ ʧʨʦʪʝʾʥʫ ɺcl-2. 

ʅʘ ʧʽʜʩʪʘʚʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʽ ʨʦʟʧʦʜʽʣʫ 

ʧʨʦʘʧʦʧʪʠʯʥʦʛʦ ʧʨʦʪʝʾʥʫ Bax ʽ ʧʨʦʪʠʘʧʦʧʪʠʯʥʦʛʦ ʧʨʦʪʝʾʥʫ Bcl-2, ʤʘʨʢʝʨʘ 

ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʨʦʪʝʾʥʫ ʂʽ 67, ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ 2 ʽ 9 ʫ 

ʢʣʽʪʠʥʘʭ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʛʝʩʪʘʮʽʾ 

ʥʘ ʬʦʥʽ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ɯ ï ɯɯ ʩʪʫʧʝʥʽʚ ʽ ʧʨʠ ʧʦʤʽʨʥʽʡ ʛʽʧʦʢʩʽʾ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʥʷ ʽʥʚʘʟ̔ʾ  ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʫ ʩʪʨʫʢʪʫʨʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʜʠʩʪʘʥʮʽʾ ʚʠʩʪʠʣʢʠ ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʁʯʠʤ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʦʤ ʩʪʽʥʦʢ ʘʨʪʝʨʽʡ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʙʽʣʴʰʘ ʜʠʣʷʪʘʮʽʷ ʧʨʦʩʚʽʪʫ 

ʩʧʽʨʘʣʴʥʠʭ ʪʘ ʨʘʜʽʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʛʘʟʦʦʙʤʽʥʫ ʚ ʩʠʩʪʝʤʽ 
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çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʽʜè. ɺ ʫʤʦʚʘʭ ʥʘʨʦʩʪʘʥʥ ̫ ʭʨʦʥʽʯʥʦʾ ʛʽʧʦʢʩʽʾ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ɯɯɯ ʩʪʫʧʝʥʷ ʚʠʷʚʣʝʥʦ ʦʟʥʘʢʠ ʟʛʘʩʘʥʥʷ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʽʥʚʘʟʠʚʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʽ ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ɺʘʭ-ʟʘʣʝʞʥʦʛʦ ʘʧʦʧʪʦʟʫ ʢʣʽʪʠʥ 

ʝʥʜʦʪʝʣʽʡʟʘʤʽɦʫʯʁʦʾ ʡʦʛʦ ʬʨʘʢʮʽʾ ʫ ʩʪʽʥʢʘʭ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʱʦ ʧʦʷʩʥʶ ̒

ʨʦʟʚʠʪʦʢ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʝʨʰʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʚʝʥʴ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʪʘ 

ʦʢʠʩʥʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʨʟ̔ʥʠʭ ʪʠʧʽʚ, 

ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ, ʬʽʙʨʠʥʦʾʜʽ, ʣʝʡʦʤʽʦʮʠʪʘʭ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ, ʘ ʪʘʢʦʞ ʫ ʩʪʨʫʢʪʫʨʘʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ 

ʧʣʘʮʝʥʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʷʢ ʟ ʢʣʽʥʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʪʘʢ ʽ ʙʝʟ ʥʠʭ ʨ̔ʚʝʥʴ ʦʙʤʝʞʝʥʦʛʦ 

ʧʨʦʪʝʦʣʽʟʫ ʪʘ ʦʢʠʩʥʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʚʢʘʟʘʥʠʭ ʣʦʢʘʣʽʟʘʮʽʡ ʻ ʩʫʪʪʻʚʦ 

ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʛʝʩʪʘʮʽʻʶ.  

ʇʨʦʚʝʜʝʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʧʝʨʰʝ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʢʦʥʮʝʧʮʽʶ ʤʦʨʬʦʛʝʥʝʟʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ 

ʘʥʝʤʽʾ ʚʘʛ̔ ʪʥʠʭ, ʩʫʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɺ ʩʠʩʪʝʤʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʨʦʚʦʦʙʽʛʫ ʥʘ ʬʦʥʽ ʘʥʝʤʽʾ ʨʦʟʚʠʚʘʪʁʴʩʷ ʩʚʦʻʨʽʜʥ̔ ʧʨʦʮʝʩʠ: ʛʝʤʦʜʠʥʘʤʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʽ ʥʝʧʦʚʥʦʮʽʥʥʦʶ ʛʝʩʪʘʮʽʡʥʦʶ ʧʝʨʝʙʫʜʦʚʦʶ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ, ʩʧʨʠʯʠʥ̫ʁʪʴ ʥʝʘʜʝʢʚʘʪʥʫ ʧʝʨʬʫʟʽʶ 

ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʣʘʮʝʥʪʘʨʥʫ ʽʰʝʤʽʶ ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, 

ʧʦʛʣʠʙʣʶʶʯʠ ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ, ʷʢʘ ʚ ʫʤʦʚʘʭ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʩʧʨʠʷʻ 

ʨʽʟʢʦʤʫ ʦʙʤʝʞʝʥʥʶ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, 

ʷʢʠʡ, ʚʣʘʩʥʝ, ʽ ʟʘʙʝʟʧʝʯʫʻ ʛʝʩʪʘʮʽʡʥʫ ʟʨʽʣʽʩʪʴ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ. 

ɺʠʚʯʝʥʥʷ ʦʨʛʘʥʥʦʛʦ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʣʽʜʫ, ʦʮʽʥʢʘ ʚ ʛʝʩʪʘʮʽʡʥʦʤʫ 

ʘʩʧʝʢʪʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ, 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʪʘ ʘʢʪʠʚʥʦʩʪʽ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʥʘ ʬʦʥʽ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ʜʦʟʚʦʣʠʣʠ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʭʨʦʥʽʯʥʘ ʧʣʘʮʝʥʪʘʨʥʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʨʠ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
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ʛʘʣʴʤʫʚʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ, ʧʨʠʯʦʤʫ ʧʘʪʦʣʦʛʽʷ 

ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʣʘʮʝʥʪʠ ʧʨʠ ʘʥʝʤʽʾ ʤʘʻ ʚʪʦʨʠʥʥʠʡ ʭʘʨʘʢʪʝʨ. ʍʨʦʥʽʯʥʘ 

ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʥʘ ʦʨʛʘʥʥʦʤʫ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʣʽʜʫ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʘʜʘʧʪʘʮʽʻʶ ʪʦʚʱʠʥʠ ʧʣʘʮʝʥʪʠ ʧʨʠ ʭʨʦʥʽʯʥʽʡ ʛʽʧʦʧʝʨʬʫʟʽʾ 

ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʟʘ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ, ʦɦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʩʫʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʝʥʩʘʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ 

ʚʘʛʽʪʥʠʭ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʧʦʩʠʣʝʥʝ ʚʽʜʢʣʘʜʘʥʥʷ 

ʬʽʙʨʠʥʦʾʜʫ ʚ ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʭʦʨʽʘʣʴʥʠʭ 

ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʪʦʤʦʨʬʦʣʦʛʽʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, 

ʤʦʨʬʦʣʦʛʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʛʝʩʪʘʮʽʡʥʘ 

ʥʝʟʨʽʣʽʩʪʴ, ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʘ ʽʥʚʘʟʽʷ, ʤʽʦʤʝʪʨʽʡ, ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ 

ʚʘʛʽʪʥʠʭ. 

 

ANNOTATION  
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Myometrium with Iron Deficiency Anemia of Pregnancy. ï Qualification scientific 

work as a manuscript.  
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of Medicine, MD) on specialty 14.03.02 «Pathological Anatomy» (222 ï Medicine) ï 

Bukovinian State Medical University, Chernivtsi, 2023. ï Kharkiv National Medical 

University, the Ministry of Health of Ukraine, Kharkiv, 2024. 

The thesis deals with investigation of pathological morphology of the utero-

placental area and myometrium with iron deficiency anemia of pregnancy.   
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Objective of the research is to improve pathomorphological diagnostics of utero-

placental form of placental insufficiency with iron deficiency anemia of pregnancy by 

means of generalization of results of the pathomorphological examination of the utero-

placental area, myometrium and chorion. The study resulted in the elaboration of the 

conception of mechanisms of development of utero-placental form of placental 

insufficiency with iron deficiency anemia of pregnancy.  

The tasks of the research were: determination of morphological signs of 

placental insufficiency in the utero-placental area with iron deficiency anemia of 

pregnancy; clarification of the state of invasion of various types of cytotrophoblast in 

the structures of the utero-placental area and myometrium with iron deficiency anemia 

of pregnancy; determination of cellular and molecular mechanisms of disturbances of 

gestational transformation of the utero-placental area and myometrium with iron 

deficiency anemia of pregnancy; clarification of morphofunctional state of the 

myometrium in the utero-placental area projection with iron deficiency anemia of 

pregnancy; determination of peculiarities of compensatory reactions in the utero-

placental area and myometrium with iron deficiency anemia of pregnancy; detection of 

morphogenesis of pathology of the placental chorionic villi with iron deficiency anemia 

of pregnancy; formulation of the concept of mechanisms promoting development of 

utero-placental form of placental insufficiency with iron deficiency anemia of 

pregnancy; development of morphological criteria to diagnose utero-placental form of 

insufficiency with iron deficiency anemia of pregnancy. 

To achieve the aim, the two types of biopsy material of 140 observations were 

examined by means of morphological methods. They include 140 biopsies of the utero-

placental area and myometrium, and 140 placentas received during cesarean sections 

including 20 of them after physiological pregnancy, 20 with chronic placental 

insufficiency without iron deficiency anemia of pregnancy (IDAP), 38 IDAP cases 

without chronic placental insufficiency. The latter included 20 cases of ɯ degree, 18 ï of 

ɯɯ degree; 22 cases of chronic placental insufficiency with IDAP I degree; chronic 

placental insufficiency with IDAP II  degree ï 24, and chronic placental insufficiency 

with IDAP III  degree ï 16. 
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According to the complex of clinical signs of pregnancy, the diagnosis of 

chronic placental insufficiency (CPI) syndrome was either made or rejected. The 

diagnosis was specified during pathomorphological examination of placenta. According 

to pathological changes of certain structures prevailing in ñmother-placenta-fetusò 

system CPI form was determined for the II and III trimester of pregnancy: fetoplacental, 

placental and utero-placental forms of CPI [95, 102, 106, 358]. Utero-placental form of 

CPI was diagnosed based on circulatory disorders found in the uterine arteries 

according to Doppler examination followed by detection of appropriate morphological 

equivalents in the placenta and utero-placental area (Raymond W. Redline, 2015) [375, 

376]. 

For a comprehensive morphological assessment of biopsies from the utero-

placental area and myometrium the following methods were used: organometric, 

general histological, histochemical, immunohistochemical, morphometric (digital 

computer histostereometry, microdensitometry, microspectrometry), ultrasonometric, 

statistical; clinical analysis of the course of pregnancy by the materials of medical 

documents.  

The research conducted for the first time determined that iron deficiency anemia 

causes the signs of gestational immaturity in the utero-placental area. Their 

expressiveness coordinates with the degree of anemia. In particular, in the placental bed 

of the uterus with II -III  degrees IDAP there are no adequate gestational changes in 60 ± 

0.1 % of spiral arteries and the venous insufficiency is represented by a sharp decrease 

in the number of venous vessels to 4.4 ± 0.22 per 1×10-6 m2 of the histological section 

area and signs of stagnant phenomena on the level of the microcirculation, chiefly in the 

projection of the peripheral parts of the placenta. 

For the first time, in order to assess the gestational immaturity of the utero-

placental area depending on the degree of IDAP and to determine the criteria for 

diagnosing the utero-placental form of placental insufficiency, on the material of the 

utero-placental area and myometrium the method of immunohistochemical visualization 
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of vimentin in the walls of different types of vessels, decidual tissue, myometrium was 

applied in the projection of the placental bed and in the foci of vascular neoplasms.  

The marked increase in the immunoexpression of vimentin in the walls of spiral 

arteries of utero-placental area in observations with IDAP indicated the preservation of 

a part of leiomyocytes with incomplete gestational transformation of arteries. The 

revealed peculiarities of the concentration of vimentin in the walls of the 

microcirculatory vessels reflected the violation of the processes of vascular neoplasms 

in the utero-placental area with II -III degrees IDAP. They sharply restrict the possibility 

to implement compensatory reactions in the utero-placental blood circulation. The 

changes indicated are the variants of morphological signs of the utero-placental form of 

placental insufficiency.  

The research used immunohistochemical method on von Willebrand factor for 

the first time. This enabled to assess the processes of neoangiogenesis methodologically 

(vascular neoplasms), vasculogenesis (rebuilding of the existing vessels), endothelial 

dysfunction was differentiated in different types of the blood vessels, as well as the 

processes of early and late blood clot formation, gestational rebuilding of the spiral 

arteries, formation of fibrinoid in the utero-placental area and myometrium. 

According to the performed immunoexpression analysis of vimentin and von 

Willebrand factor established the morphological prerequisites for the development of 

the utero-placental form of placental insufficiency during pregnancy against the 

background of II -III  degrees IDAP. There are the deficiency of venous vessels of the 

uterine wall in the placentation area and the insufficiency of the development of the 

venous outflow system from the utero-placental complex in general, probably due to 

violation of the processes of remodeling of existing vessels, neoangiogenesis and 

vasculogenesis. Depending on the degree of anemia in pregnant women increased 

anoikis (a form of apoptosis) of the endothelium, thrombosis of various types of vessels 

in the utero-placental area and excessive deposition of fibrinoid in the intervillous space 

of the placenta were found which was consistent with the severity of dyscirculatory 

phenomena in the utero-placental complex and the degree of iron deficiency anemia. 
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It is hypothesized that the detection of enhanced immunohistochemical 

expression of von Willebrand factor as a marker of early blood clot formation in the 

vessels of the utero-placental area, myometrium in the projection of the placental bed 

and intervillous space with iron deficiency anemia should be considered as signs of 

readiness to trigger a cascade of pathological reactions and development of obstetrical 

complications. They are associated with disturbances of the myometrium tonus, the 

change of which can be judged by the increase of blood flow resistance in the uterine 

arteries. In particular, in the walls of the myometrial segments of the utero-placental 

arteries signs of gross damage to the endothelium were found caused by enhanced 

resistance from insufficiently gestationally transformed spiral arteries of the placental 

bed, which should be considered as morphological prerequisites for the development of 

contractile dysfunction of the myometrium. 

Such assumptions were justified by results of histochemical examination of the 

myometrium using the technique with the water blue chromotrope according to 

N.Z.Slinchenko. Depending on the gestational immaturity of the utero-placental area 

and the degree of anemia of the pregnant women were found the increased 

chromotropophilia of leiomyocytes (as a measure of free-radical alteration of 

intracellular proteins) and the specific volume of collagen fibers in the myometrium 

stroma in the placental projection, mainly perivascularly. 

The interpretation of the described morphological features of the utero-placental 

area and myometrium follows: with iron-deficiency anemia impaired venous drainage 

of the intervillous space, hypoperfusion of cotyledons, disorders of myometrial tone 

regulation should be considered as prerequisites for damage to the syncytiotrophoblast 

of the chorionic tree of the placenta and the development of the placental form of 

chronic placental insufficiency. 

For the first time, in order to find the cellular and molecular mechanisms of 

gestational immaturity of the utero-placental area structures and myometrium with iron 

deficiency anemia, an assessment of cytotrophoblastic invasion was carried out by 

means of an immunohistochemical study of the processes of regulation of the number of 

extravillous trophoblast cells (proli feration and apoptosis) and its "invasive ability" by 
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means of immunovisualization metalloproteinases was differentiated in the cells of the 

intravascular (endothelial-replacing) and extravascular fractions. Invasive 

cytotrophoblast in the utero-placental area was identified for the first time by means of 

the combination of immunohistochemical detection of placental lactogen and protein 

ɺcl-2. 

On the basis of an immunohistochemical study of the content and distribution of 

the proapoptotic protein Bax and antiapoptotic protein Bcl-2, the marker of cell 

proliferation Ki 67 protein, matrix metalloproteinase 2 and 9 in the cells of the 

extravillous cytotrophoblast, it was established that with I-II  degrees of IDAP, 

cytotrophoblast invasion into the structures of the utero-placental area becomes deeper, 

and the distance of lining with endothelium-replacing cytotrophoblast into the arterial 

walls becomes larger with their incorporation into the myometrium segments. It results 

in dilation of the lumen of the spiral and radial uterine arteries, hyperplasia of veins and 

intensification of neoangiogenesis and vasculogenesis processes in the placental bed. 

With III degree of iron-deficiency anemia a key role in the development of 

gestational immaturity of the utero-placental area with iron deficiency anemia is played 

by cytotrophoblastic invasion insufficiency, which results from decrease of the 

proliferation activity and invasive ability of cells of all the fractions in the extravillous 

trophoblast, but in the first turn ï intravascular (endothelium replacing) one.  

The research analyzed for the first time the level of limited proteolysis and 

oxidative protein modification in the endothelium of vessels of various types, 

extravillous cytotrophoblast, fibrinoid, leiomyocytes of the utero-placental area and 

myometrium, and in the structures of the placental chorionic villi. It was found that 

during pregnancy with iron deficiency anemia, and with and without clinical signs of 

placental insufficiency, the level of limited proteolysis and oxidative protein 

modification of the indicated localizations is considerably higher compared to 

physiological gestation. 

Endothelial dysfunction, intensification of oxidative protein modification in the 

trophoblast cells under conditions of hypoxia and iron deficiency cause restrictions of 

the proliferative potential (due to the decrease of immune expression of ʂʽ 67 protein) 
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and invasiveness of the extravillous cytotrophoblast (due to the decrease in the activity 

of matrix metalloproteinase 2 and 9). It occurs against the ground of increased processes 

of Bax-dependent apoptosis, primarily in the cells of endothelium replacing fraction of 

trophoblast with II -III  degrees of iron deficiency anemia.  

Morphogenesis of pathology of the placental chorionic villi  with iron deficiency 

anemia of pregnancy is determined. Under IDAP conditions development of chorion 

villi  is inhibited. At the same time, pathology of the placental villous structures is of a 

secondary character. Predictors of its development are gestational immaturity of the 

utero-placental area, perfusion disturbances of the intervillous space and oxidative 

stress. 

Conceptually, with iron deficiency anemia, certain processes develop in the 

utero-placental complex: hemodynamic disturbances caused by defective gestational 

transformation of the placental bed vessels, provoking inadequate perfusion of the 

intervillous space with direct damage of the syncytiotrophoblast of chorionic villi ; 

placental ischemia and oxidative stress making endothelial dysfunction deeper. Under 

conditions of iron deficiency, it promotes a sharp restriction of the proliferative 

potential of invasive cytotrophoblast, which ensures gestational maturity of the utero-

placental area. 

The following morphological criteria to diagnose utero-placental form of 

placental insufficiency with iron deficiency anemia of pregnancy are suggested: 

determination of morphological signs of gestational immaturity of the utero-placental 

area, hemodynamic disturbances, intensified fibrinoid deposit in the intervillous space, 

inhibition of development of the placental chorionic villi. 

Key words: pathological morphology of the utero-placental area, morphological 

diagnostics of chronic placental insufficiency, gestational immaturity, cytotrophoblastic 

invasion, myometrium, iron deficiency anemia of pregnancy. 
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ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ: 

1. ɼʘʚʠʜʝʥʢʦ ɯʉ, ʊʶʣʻʥʻʚʘ ʆɸ, ɿʘʢʨʫʪʴʢʦ ʃɯ ʄʦʨʬʦʣʦʛʽʯʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʩʪʘʮʽʡʥʦʛʦ ʪʝʨʤʽʥʫ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʦʩʣʽʜʫ 

(ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ) (51.16/162.16). ʄʆɿ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʩʴʢʠʡ ʮʝʥʪʨ 

ʥʘʫʢʦʚʦʾ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʘʪʝʥʪʥʦ-ʣʽʮʝʥʟʽʡʥʦʾ ʨʦʙʦʪʠ. 2016:18 ʩ. 

2. ʊʶʣʻʥʻʚʘ ʆɸ, ɼʘʚʠʜʝʥʢʦ ɯʉ, ʄʝʣʴʥʠʢ ʆʇ ʂʦʥʮʝʥʪʨʘʮʽʷ ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʣʘʢʪʦʛʝʥʫ, ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʪʘ ʛʣʽʢʦʛʝʥʫ ʫ ʪʨʦʬʦʙʣʘʩʪʽ ʝʢʩʪʨʘʭʦʨʽʘʣʴʥʦʾ ʧʣʘʮʝʥʪʠ. 

ʉʚʽʪ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʣʦʛʽʾ. 2008;2(ɯɯɯ):83-85. 

3. ɼʘʚʠʜʝʥʢʦ ɯʉ, ʊʶʣʻʥʻʚʘ ʆɸ ʆʮʽʥʢʘ ʤʦʨʬʦʣʦʛ̔ʯʥʦʾ ʟʨʽʣʦʩʪʽ ʭʦʨʽʘʣʴʥʦʛʦ 

ʜʝʨʝʚʘ ʧʣʘʮʝʥʪʠ ʧʨʠ ʧʨʦʣʦʥʛʦʚʘʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʚ ʞʽʥʦʢ ʽʟ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʶ 

ʘʥʝʤʽʻʶ. ʂʣʽʥʽʯʥʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʘʪʦʣʦʛʽʷ. 2010;4(34):20-22.  

4. ɼʘʚʠʜʝʥʢʦ ɯʉ, ʊʶʣʻʥʻʚʘ ʆɸ, ɻʦʰʦʚʩʴʢʘ ɸɺ ɻʽʩʪʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʟʨʽʣʦʩʪʽ 

ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʝʨʝʜʯʘʩʥʦʛʦ ʘʙʦ ʫʧʦʚʽʣʴʥʝʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ 

ʧʣʘʮʝʥʪʠ ʣʶʜʠʥʠ. ɹʫʢʦʚʠʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʚʽʩʥʠʢ. 2011;1(57):127-130. 

5. ʊʶʣʻʥʻʚʘ ʆɸ, ɼʘʚʠʜʝʥʢʦ ɯʉ, ɿʘʚʦʣʦʚʠʯ ɸʁ ʇʦʨʫʰʝʥʥʷ ʜʦʟʨʽʚʘʥʥʷ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʝʢʩʪʨʘʭʦʨʽʘʣʴʥʠʭ ʧʣʘʮʝʥʪʘʭ. ʂʣʽʥʽʯʥʘ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʘʪʦʣʦʛʽʷ. 2011;10,1(35):160-163.  

6. ɼʘʚʠʜʝʥʢʦ ɯʉ, ʊʶʣʻʥʻʚʘ ʆɸ ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʭʦʨʽʘʣʴʥʠʭ 

ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ, ʾʾ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ɸʌʂ            ï ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ 

ɹɻʂ             ï ʙʘʛʘʪʦʷʜʝʨʥʽ ʛ̔ʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ 

ɿɼɸɺ          ï ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ ʚʘʛʽʪʥʠʭ 

ɽɼ               ï ʝʥʜʦʪʝʣ̔ʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ 

ɽʎ               ï ʝʥʜʦʚʘʩʢʫʣ̫ʨʥʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ 

ɯʎ                ï ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ 

ʄʇɼ  ï ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ (ʧʣʘʮʝʥʪʘʨʥʝ ʣʦʞʝ ʤʘʪʢʠ) 

ʄʇʅ           ï ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʆʄɹ           ï ʦʢʠʩʥʶʚʘʣʥɹʘ ʤʦʜʠʬʽʢʘʮʽʷ ʙʽʣʢʽʚ 

ʆʇ              ï ʦʙʤʝʞʝʥʠʡ ʧʨʦʪʝʦʣʽʟ  

ʇʃ  ï ʧʣʘʮʝʥʪʘʨʥʠʡ ʣʘʢʪʦʛʝʥ 

ʇʅ  ï ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʉʊ   ï ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪ 

ʍɺ   ï ʭʦʨʽʘʣʴʥʽ ʚʦʨʩʠʥʢʠ 

ʍʇʅ  ï ʭʨʦʥʽʯʥʘ ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʎʊ   ï ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ 

ʎʊɯ             ï ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʘ ʽʥʚʘʟʽʷ  

Bax   ï Bcl-2 ï associated ʍ protein 

Bcl-2   ï oncoprotein B-cell Lymphoma 2 

ʄʄʈ           ï Matrix Metalloproteinases  

ʨ53  ï Oncoprotein 53 

PCNA  ï Proliferating Cell Nuclear Antigen 

VEGF         ï Vascular Endothelial Growth Factor 

VWF           ïVon Willebrand Factor 
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ɺʉʊʋʇ 

 

ʇʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚôʷ ʞʽʥʢʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʥʠʟʢʫ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʜʦʨʦʚ'ʷʤ ʚʘʛʽʪʥʠʭ ʞ̔ʥʦʢ, ʫ ʪ.ʯ. ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ 

ʧʘʪʦʣʦʛ̔ ʁʪʘ ʟʘʭʚʦʨʶʚʘʥʥ ̫ʢʨʦʚʽ. ɿʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ ʚʘʛ̔ʪʥʠʭ (ɿɼɸɺ) ï ʦʜʥʘ 

ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ. ɿʘ ʜʘʥʠʤʠ ʩʚʽʪʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ 

ʯʘʩʪʦʪʘ ɿɼɸɺ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 20% ʜʦ 40% [186, 229, 245, 

324], ʘ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʧʦʢʘʟʥʠʢʠ ʩ̫ ʛʘʶʪʴ ï ʚʽʜ 28% ʜʦ 84%, ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʪʠʥʛʝʥʪʫ ʚʘʛʽʪʥʠʭ ʧʝʚʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʟʘʩʪʦʩʦʚʘʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ [5, 21, 52, 53].  

ʏʘʩʪʦʪʘ ʘʢʫʰʝʨʩʴʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʨʷʤʦ ʟʘʣʝʞʠʪɹ ʚʽʜ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪ̔ 

ʘʥʝʤʽʾ. ʈʘʥʥʽʡ ʪʦʢʩʠʢʦʟ ʫ ʧʘʮʽʻʥʪʦʢ ʟ̔  ɿɼɸɺ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ 23 ï 28% ʚʠʧʘʜʢʽʚ; 

ʟʘʛʨʦʟʘ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʪʨʘʧʣʷʻʪʴʩʷ ʚ 12 ï 15%, ʘ ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʽ 

ʥʘʨʦʜʞʝʥʥʷ ʥʝʜʦʥʦʰʝʥʠʭ ʜʽʪʝʡ ʚ 11 ï 42% ʩʧʦʩʪʝʨʝʞʝʥʴ. ʋ ʚʘʛʽʪʥʠʭ ʟ ʜʝʬ̔ʮʠʪʦʤ 

ʟʘʣʽʟʘ ʫ 2ï3 ʨʘʟʠ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʞʽʥʦʢ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʚ̔ʥʝʤ ʛʝʤʦʛʣʦʙʽʥʫ, ʚʠʥʠʢʘʻ 

ʛʝʩʪʦʟ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 14,5 ï 50% ʚʠʧʘʜʢʽʚ [61, 73, 112, 149, 171, 189, 258, 284, 

298, 403, 414, 415, 461, 465]. 

ɺ ʫʤʦʚʘʭ ʟʘʣʽʟʦʜʝʬ̔ ʮʠʪʫ ʪʘ ʘʥʝʤʽʾ ʚ ʦʨʛʘʥʽʟʤʽ ʞʽʥʢʠ ʨʦʟʚʠʚʘʪ̒ʴʩʷ ʩʠʩʪʝʤʥʘ 

ʧʘʪʦʣʦʛʽʷ, ʟʫʤʦʚʣʝʥʘ ʧʦʨʫʰʝʥʥʷʤ ʦʙʤʽʥʫ ʙʽʣʢʽʚ, ʟʥʠʞʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ 

ʜʠʭʘʣʴʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʦʙʤʝʞʝʥʥʷʤ ʧʨʦʣ̔ ʬʝʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʣʽʪʠʥ, 

ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ, ʛ̔ ʧʦʢʩʽʻʶ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʁ, ʷʢʘ ʩʧʨʠʯʠʥʷʻ 

ʨʽʟʥʦʧʣʘʥʦʚʫ ʧʘʪʦʣʦʛʽʶ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʽʜè, ʨʠʟʠʢʠ ʷʢʦʾ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʛ̔ʫ ʘʥʝʤʽʾ [85, 98, 100, 114, 125, 140, 162, 179]. 

ʉʪʘʥ ʢʨʦʚʽ ʚʘʛʽʪʥʠʭ ʧʨʠ ɿɼɸɺ ʢʘʨʜʠʥʘʣʴʥʦ ʚʜ̔ʨ̔ʟʥʷʻʪʴʩʷ ʚʽʜ ʩʪʘʥʫ ʢʨʦʚʽ 

ʞʽʥʦʢ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʝʨʝʙ̔ʛʦʤ ʛʝʩʪʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʨʷʜ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ, 

ʩʝʨʝʜ ʷʢʠʭ, ʥʘʩʘʤʧʝʨʝʜ, ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʟʘʣʽʟʘ ʥʠʞʯʝ ʟʘ ʚʠʟʥʘʯʝʥʫ 

ʥʦʨʤʫ ʜʣʷ ʚʘʛʽʪʥʠʭ, ʟʤʽʥʠ ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ ʚʘʛʽʪʥʦʾ ï ʛʽʧʦʭʨʦʤʽʷ, ʤʢ̔ʨʦʮʠʪʦʟ, 

ʩʬʝʨʦʮʠʪʦʟ, ʝʭʽʥʦʮʠʪʦʟ ʪʘ ʽʥ., ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʨʦʩʪʘʥʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩ̔ʚ, ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʪʦʱʦ, ʘ ʚ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʩʫʜʠʥʥʦʤʫ ʨʫʩʣʽ ï ʧʦʩʠʣʝʥʦʤʫ ʛʝʤʦʣʽʟʫ ʟ ʚʠʚʽʣʴʥʝʥʥʷʤ 
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ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬ̔ʙʨʠʥʦ- ʪʘ ʬʽʙʨʠʥʦʾʜʦʫʪʚʦʨʝʥʥʽ. 

ʎʽʢʘʚʠʤʠ ʻ ʬʘʢʪʠ ʧʨʦ ʪʝ, ʱʦ ʣʽʢʚʽʜʘʮʽʷ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʫ ʞʥ̔ʦʢ ʟ̔ ɿɼɸɺ ʤʦʞʝ ʥʝ 

ʟʘʚʝʨʰʠʪʠʩʷ ʜʦʩʪʘʪʥʽʤ ʧʦʢʨʘʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʛʣʦʙʽʥʫ, ʤʦʨʬʦʣʦʛʽʾ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʨʠʪʨʦʮʠʪʽʚ. ʆʪʞʝ, ʟʘʣʽʟʦʜʝʬʽʮʠʪ ʟʘʧʫʩʢʘʻ ʧʝʚʥ ̔

ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʟ ʧʝʚʥʦʛʦ ʤʦʤʝʥʪʫ ʩʪʘʶʪʴ ʚʞʝ ʩʘʤʦʩʪʽʡʥʠʤʠ [176, 186, 

193, 229, 245, 334, 353, 432]. 

ʇʘʪʦʣʦʛʽʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ 

ʤʘʪʢʦʚʦïʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʭʦʜʽ ʚʘʛʽʪʥʦʩʪʽ ʩʧʦʯʘʪʢʫ ʚʠʥʠʢʘʻ ʧʦʨʫʰʝʥʥ̫ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ, ʚ ʧʝʨh ʫ ʯʝʨʛʫ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ, ʘ ʣʠʰʝ ʧʦʪ̔ʤ, ʚʞʝ ʢ̫ ʥʘʩʣʽʜʦʢ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʘʪʦʣʦʛʽʷ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ 

ʧʣʘʮʝʥʪʠ (Raymond W. Redline, 2015) [375, 376]. ʇʘʪʦʣʦʛʽʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʠʚʯʝʥʘ ʧʨʠ ʛʝʩʪʦʟʘʭ ɽʈʅ 

(Pijnenborg R., Brosens ɯ., Odegard R.A., Labarrere C.A., Vatten L.J., Nilsen S.T., 

Woo J., ʃʘʛʦʜʘ ʅ.ʄ.), ʧʝʨʝʜʯʘʩʥʦʤʫ ʚʽʜʰʘʨʫʚʘʥʥʽ ʧʣʘʮʝʥʪʠ (Mayer C., Joseph K., 

Bergen R.) ʪʘ ʭʨʦʥʽʯʥʠʭ ʙʘʟʘʣʴʥʠʭ ʜʝʮʠʜʫʾʪʘʭ (ɼʘʚʠʜʝʥʢʦ ɯ.ʉ., ɻʦʰʦʚʩʴʢʘ ɸ.ɺ., 

ɯʣʽʢʘ ɺ.ɺ.) [18, 101, 102, 160, 206, 328, 358, 360, 406, 421]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʦʪʨʝʙʫ ̒ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʜʫʨʘ ʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʜ̔ʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦïʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, 

ʱʦ ʩʪʘʥʦʚʠʪʴ ʩʦʙʦʶ ʚʘʞʣʠʚʝ ʪʘ ʘʢʪʫʘʣʴʥʝ ʜʣʷ ʤʝʜʠʮʠʥʠ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʥʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʥʝ ʚʠʨʽʰʝʥʝ. ɿʦʢʨʝʤʘ, ʥʝ ʟ'ʷʩʦʚʘʥʦ, ʷʢʽ ʟʤʽʥʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣ̫ʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʨʠ ʛʝʩʪʘʮʽʾ ʥʘ ʬʦʥʽ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ʩʧʨʠʯʠʥʷʶʪʴ 

ʥʝʘʜʝʢʚʘʪʥʫ ʧʝʨʬʫʟʽʶ ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ 

ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʢʘʭ ʧʣʘʮʝʥʪʠ, ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʩʧʽʚʚʽʜʥʦʝhʥʥ ̫ʟʤʽʥ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʟʽ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʘʥʝʤʽʾ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʬʨʘʛʤʝʥʪʦʤ ʧʣʘʥʦʚʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʢʘʬʝʜʨʠ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʄʦʨʬʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʘʪʦʣʦʛʽʾ ʧʣʘʮʝʥʪʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛ̔ ʪʥʠʭ» 

(ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0114U004125, ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 2014-2018 ʨʨ.) ʪʘ 



 27 

çʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʟʥʠʭ ʬʦʨʤ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʧʣʘʮʝʥʪʠè (  ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0119U101347, ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥ ̫2019-2023 ʨʨ.). ʋ 

ʨʘʤʢʘʭ ʮʠʭ ʪʝʤ ʘʚʪʦʨʦʤ ʙʫʣʦ ʦʩʦʙʠʩʪʦ ʚʠʚʯʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʪʘ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥ̫  ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ  ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔  ʧʨʠ ʛʝʩʪʘʮʽʡʥʽʡ ʥʝʟʨʽʣʦʩʪʽ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ. 

ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʚʯʝʥʦʾ ʨʘʜʠ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 22 ʯʝʨʚʥʷ 2015 ʨʦʢʫ 

(ʧʨʦʪʦʢʦʣ ˉ 10) ʪʘ ʇʨʦʙʣʝʤʥʦʶ ʢʦʤʩ̔ʽ̒ʁ  ʄʆɿ ʋʢʨʘʾʥʠ ʪʘ ʅɸʄʅ ʋʢʨʘʾʥʠ 

çʇʘʪʦʣʦʛʽʯʥʘ ʘʥʘʪʦʤʽ̫. ʉʫʜʦʚʘ ʤʝʜʠʮʠʥʘè 10 ʣʶʪʦʛʦ 2016 ʨʦʢʫ (ʧʨʦʪʦʢʦʣ 

ʟʘʩʽʜʘʥʥʷ ˉ 2). 

ʄʝʪʘ ʨʦʙʦʪʠ: ʫʜʦʩʢʦʥʘʣʝʥʥ ̫ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ 

ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʰʣʷʭʦʤ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʣʘʩʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʤʽʦʤʝʪʨʽʶ ʪʘ ʭʦʨʽʦʥʫ ʟ ʨʦʟʨʦʙʢʦʶ 

ʢʦʥʮʝʧʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʧʣʘʮʝʥʪʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

ɿʘʜʘʯ̔ ʜʦʩʣʽʜʞʝʥʥʷ. 

1. ɺʩʪʘʥʦʚʠʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔ ʫ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

2. ɿôʷʩʫʚʘʪʠ ʩʪʘʥ ʽʥʚʘʟʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ ʩʪʨʫʢʪʫʨʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʨʠ ʟʘʣʽʟʦʜʝʬ̔ʮʠʪʥʡ̔ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

3. ɺʩʪʘʥʦʚʠʪʠ ʢʣʽʪʠʥʥʽ ʪʘ ʤʦʣʝʢʫʣʷʨʥ ̔ ʤʝʭʘʥʽʟʤʠ ʧʦʨʫʰʝʥʴ ʛʝʩʪʘʮʽʡʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

4. ɿô̫ʩʫʚʘʪʠ ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʠʡ ʩʪʘʥ ʤʽʦʤʝʪʨʽʶ ʫ ʧʨʦʝʢʮʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʣ̔ʥ̫ʢʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

5. ʋʪʦʯʥʠʪʠ ʨʦʣʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʩʫʜʠʥ ʫ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʤʽʦʤʝʪʨʽʶ ʫ 

ʧʨʦʝʢʮʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 
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6. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʡ̔ 

ʜ̔ ʣʥ̫ʮʽ ʽ ʤʽʦʤʝʪʨʽʾ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

7. ʈʦʟʢʨʠʪʠ ʤʦʨʬʦʛʝʥʝʟ ʧʘʪʦʣʦʛʽʾ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

8. ʉʬʦʨʤʫʣʶʚʘʪʠ ʢʦʥʮʝʧʮʽʶ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

9. ʈʦʟʨʦʙʠʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣʟ̔ʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

ʆʙôʻʢʪ ʜʦʩʣ̔ʜʞʝʥʥʷ. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʬʦʨʤʘ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʮ̔ʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʪʨʫʢʪʫʨʥʘ ʩʢʣʘʜʦʚʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʦʨʛʘʥʦʤʝʪʨʠʯʥ̔, ʟʘʛʘʣʴʥʦʛʽʩʪʦʣʦʛʽʯʥʽ, ʛʽʩʪʦʭʽʤʽʯʥʽ, 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ, ʤʦʨʬʦʤʝʪʨʠʯʥ ̔ (ʮʠʬʨʦʚʘ ʢʦʤʧôʪʁʝʨʥʘ ʛʽʩʪʦʩʪʝʨʝʦʤʝʪʨʽʷ, 

ʮʠʬʨʦʚʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʤʽʢʨʦʜʝʥʩʠʪʦʤʝʪʨʽʷ, ʮʠʬʨʦʚʘ ʢʦʤʧôʁ ʪʝʨʥʘ 

ʤʽʢʨʦʩʧʝʢʪʨʦʤʝʪʨʽʷ), ʫʣʪɹʨʘʩʦʥʦʤʝʪʨʠʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ; 

ʢʣʽʥʽʯʥʠʡ ʘʥʘʣ̔ʟ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʪɹʘʪʽʚ. ɺ ʨʝʟʫʣʪɹʘʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ ʩʧʨʠʯʠʥʷʻ ʚ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʦʟʥʘʢʠ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ, ʚʠʨʘʞʝʥʽʩʪʴ ʷʢʠʭ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʘʥʝʤʽʾ. ɿʦʢʨʝʤʘ, ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʧʨʠ 

ɿɼɸɺ ɯɯ ï ɯɯɯ ʩʪʫʧʝʥʚ̔ ʚʽʜʩʫʪʥʽ ʘʜʝʢʚʘʪʥʽ ʛʝʩʪʘʮʽʡʥʽ ʟʤʽʥʠ ʫ 60±0,1% ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʡ̔, ʘ ʥʝʜʦʩʪʘʪʥʽʩʪɹ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʽʟʢʠʤ ʟʤʝʥʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʚʝʥ ʜʦ 4,4±0,22 ʥʘ 1×10-6 ʤ2 ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ ʪʘ ʦʟʥʘʢʘʤʠ 

ʟʘʩʪʽʡʥʠʭ ʷʚʠɦ ʥʘ ʨʽʚʥʽ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʧʝʨʝʚʘʞʥʦ ʫ ʧʨʦʝʢʮʽʾ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʽʚ ʧʣʘʮʝʥʪʠ.  

ɺʧʝʨhʝ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣ̫ʥʢʠ ʟʘʣʝʞʥʦ ʚʜ̔ ʩʪʫʧʝʥʷ ɿɼɸɺ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʪʦʩʦʚʘʥʘ ʤʝʪʦʜʠʢʘ 
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ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʽʤʝʥʪʠʥʫ ʫ ʩʪʽʥʢʘʭ ʩʫʜʠʥ, ʜʝʮʠʜʫʘʣʴʥʽʡ ʪʢʘʥʠʥʽ 

ʪʘ ʤʽʦʤʝʪʨʽʾ ʫ ʧʨʦʝʢʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ, ʘ ʪʘʢʦʞ ʫ ʬʦʢʫʩʘʭ ʥʦʚʦʫʪʚʦʨʝʥʥʷ 

ʩʫʜʠʥ. ɺʽʜʤʽʯʝʥʝ ʟʨʦʩʪʘʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʤ̔ʝʥʪʠʥʫ ʚ ʩʪʽʥʢʘʭ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨ̔ʡ ʄʇɼ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʟʽ ɿɼɸɺ ʚʢʘʟʫʚʘʣʦ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʯʘʩʪʠʥʠ 

ʣʝʡʦʤʽʦʮʠʪʽʚ ʧʨʠ ʥʝʧʦʚʥʽʡ ʛʝʩʪʘʮʽʡʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʨʪʝʨʽʡ. ɺʠʷʚʣʝʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ̔ʤʝʥʪʠʥʫ ʫ ʩʪʽʥʢʘʭ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʚʽʜʦʙʨʘʞʘʣʠ ʧʦʨʫʰʝʥʥ̫ ʧʨʦʮʝʩʽʚ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ 

ʜ̔ ʣʷʥʮʽ ʧʨʠ ɿɼɸɺ ɯɯïɯɯɯ ʩʪʫʧʝʥʽʚ, ʷʢʽ ʨʽʟʢʦ ʦʙʤʝʞʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʡ̔ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʥʪʫʨʽ ʢʨʦʚʦʦʙʽʛʫ. ɺʢʘʟʘʥʽ 

ʟʤʽʥʠ ʙʫʣʠ ʨʦʟʮʽʥʝʥʽ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥ ̔ ʧʨʦʷʚʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ 

ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʝʨʰʝ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʥʘ 

ʬʘʢʪʦʨ von Willebrand ʥʘ ʙʽʦʧʪʘʪʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ, 

ʢ̫ʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʜʦʟʚʦʣʠʣʘ ʦʮʽʥʠʪʠ ʧʨʦʮʝʩʠ ʥʝʦʘʥʛ̔ ʦʛʝʥʝʟʫ (ʥʦʚʦʫʪʚʦʨʝʥʥʷ 

ʩʫʜʠʥ ʽʟ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʪ̔ʠʥ-ʧʦʧʝʨʝʜʥʠʮʴ), ʚʘʩʢʫʣʦʛʝʥʝʟʫ (ʧʝʨʝʙʫʜʦʚʠ ʽʩʥʫʶʯʠʭ 

ʩʫʜʠʥ), ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ, ʧʨʦʮʝʩʠ ʨʘʥʥʴʦʛʦ ʪʘ ʧʽʟʥʴʦʛʦ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ, ʛʝʩʪʘʮʽʡʥʦʾ ʧʝʨʝʙʫʜʦʚʠ 

ʩʧ̔ʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʫʪʚʦʨʝʥʥʷ ʬʽʙʨʠʥʦʾʜʫ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʽ 

ʤʽʦʤʝʪʨʽʾ.  

ɺ̔ʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʽ ʬʘʢʪʦʨʫ von 

Willebrand ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʨʬʦʣʦʛ̔ʯʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ ʧʨʠ ʛʝʩʪʘʮʽʾ ʥʘ ʬʦʥʽ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ɯɯ 

ï ɯɯɯ ʩʪʫʧʝʥ̔ ʚ ʻ ʜʝʬʽʮʠʪ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʩʪʽʥʢʠ ʤʘʪʢʠ ʚ ʜʽʣʷʥʮʽ ʧʣʘʮʝʥʪʘʮʽʾ ʽ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʚʝʥʦʟʥʦʛʦ ʚʽʜʪʦʢʫ ʚʜ̔ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʘʛʘʣʦʤ, ʟʫʤʦʚʣʝʥʽ, ʡʤʦʚʽʨʥʦ, ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʛʝʩʪʘʮʽʡʥʦ ʾ

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽʩʥʫʶʯʠʭ ʩʫʜʠʥ, ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ ʽ ʚʘʩʢʫʣʦʛʝʥʝʟʫ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʩʪʫʧʝʥʷ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʚʠʷʚʣʝʥʦ ʧʦʩʠʣʝʥʠʡ ʘʥʦʾʢʽʩ ʝʥʜʦʪʝʣʽʶ 

(ʬʦʨʤʘ ʘʧʦʧʪʠʯʥʦʾ ʟʘʛʠʙʝʣʽ ʢʣ̔ ʪʠʥʠ ʽʟ ʚʪʨʘʪʦʶ ʟʚô̫ ʟʢ̔ʚ ʟ ʩʫʩʽʜʥʽʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ 

ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʠʤ ʤʘʪʨʠʢʩʦʤ)  ̔ ʪʨʦʤʙʦʟ ʩʫʜʠʥ ʨʽʟʥʠʭ ʪʠʧʽʚ ʫ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ, ʘ ʪʘʢʦʞ ʥʘʜʤʽʨʥʝ ʚʽʜʢʣʘʜʘʥʥʷ ʬʽʙʨʠʥʦʾʜʫ ʚ ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ 
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ʧʨʦʩʪʦʨʽ ʧʣʘʮʝʥʪʠ, ʱʦ ʫʟʛʦʜʞʫʚʘʣʦʩ̫ ʟ ʚʠʨʘʞʝʥʽʩʪʁ  ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʠʭ ʷʚʠʱ ʫ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʪʘ ʩʪʫʧʝʥʝʤ ʘʥʝʤʽʾ. 

ɺʠʩʫʥʫʪʦ ʛʽʧʦʪʝʟʫ, ʱʦ ʚʠʷʚʣʝʥʥʷ ʧʽʜʩʠʣʝʥʦʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʾ ʝʢʩʧʨʝʩʽʾ 

ʬʘʢʪʦʨʫ von Willebrand ʷʢ ʤʘʨʢʝʨʘ ʤʦʞʣʠʚʦʛʦ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʚ ʩʫʜʠʥʘʭ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʥʪʫʨʫ ʢʨʦʚʦʦʙ̔ʛʫ ʪʘ ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ ʧʨʦʩʪʦʨʽ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥ̔ʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ɯɯïɯɯɯ ʩʪʫʧʝʥʽʚ, ʩʣʽʜ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʧʝʨʝʜʫʤʦʚʠ 

ʜʦ ʟʘʧʫʩʢʫ ʢʘʩʢʘʜʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʨʦʟʚʠʪʢʫ ʘʢʫʰʝʨʩʴʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤ ʪʦʥʫʩʫ ʤʽʦʤʝʪʨʽʷ. ɿʦʢʨʝʤʘ, ʫ ʩʪʽʥʢʘʭ ʤ̔ʦʤʝʪʨʽʘʣʴʥʠʭ 

ʩʝʛʤʝʥʪʽʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʭ ʘʨʪʝʨʽʡ ʚʠʷʚʣʝʥʽ ʦʟʥʘʢʠ ʛʣʠʙʦʢʦʛʦ ʫh ʢʦʜʞʝʥʥʷ 

ʝʥʜʦʪʝʣʽʶ (ʽʥʪʝʥʩʠʚʥʦʛʦ ʘʥʦʾʢʽʩʫ), ʟʫʤʦʚʣʝʥ ̔ ʟʨʦʩʪʘʥʥʷʤ ʦʧʦʨʫ ʟ ʙʦʢʫ 

ʥʝʜʦʩʪʘʪʥʴʦ ʛʝʩʪʘʮʽʡʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʄʇɼ, ʱʦ ʚʘʨʪʦ 

ʨʦʟʮʽʥʶʚʘʪʠ ʢ̫ ʤʦʨʬʦʣʦʛʯ̔ʥ̔ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʢʦʨʦʪʣʠʚʦʾ ʜʠʩʬʫʥʢʮʽʾ 

ʤʽʦʤʝʪʨʽʶ. 

ʊʘʢ ̔ ʧʨʠʧʫʱʝʥʥʷ ʤʘʣʠ ʧʽʜʩʪʘʚʠ ʟ ʦʛʣʷʜʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʦʤʝʪʨʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ ʟ ʭʨʦʤʦʪʨʦʧʦʤ ʚʦʜʥʠʤ 

ʙʣʘʢʠʪʥʠʤ ʟʘ ʅ.ɿ.ʉʣʽʥʯʝʥʢʦ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʛʝʩʪʘʮ̔ʡʥʦʾ ʥʝʟʨ̔ʣʦʩʪʽ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ  ̔ʩʪʫʧʝʥʷ ʘʥʝʤʽʾ ʚʘʛʽʪʥʦʾ, ʚ ʤʽʦʤʝʪʨʽʾ ʫ ʧʨʦʝʢʮʽʾ ʧʣʘʮʝʥʪʠ 

ʚʠʷʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʭʨʦʤʦʪʨʦʧʦʬʽʣʽʾ ʣʝʡʦʤʽʦʮʠʪʽʚ (ʷʢ ʤʽʨʠ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʾ 

ʘʣʴʪʝʨʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʙʽʣʢʽʚ), ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʫ 

ʩʪʨʦʤʘʣɹʥʦʤʫ ʢʦʤʧʦʥʝʥʪʽ ʧʝʨʝʚʘʞʥʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ.  

ʊʣʫʤʘʯʝʥʥʷ ʦʧʠʩʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ 

ʧʦʨʫʰʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʜʨʝʥʘʞʫ ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʛʽʧʦʧʝʨʬʫʟʽʶ 

ʢʦʪʠʣʝʜʦʥʽʚ, ʨʦʟʣʘʜʠ ʨʝʛʫʣʷʮʽʾ ʪʦʥʫʩʫ ʤʽʦʤʝʪʨʽʶ ʚʘʨʪʦ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ 

ʧʝʨʝʜʫʤʦʚʠ ʫʰʢʦʜʞʝʥʥʷ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʣʘʮʝʥʪʠ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ. 

ʋ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʟ ʤʝʪʦʶ ʨʦʟʢʨʠʪʪʷ ʢʣʪ̔ʠʥʥʠʭ  ̔ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨ̔ʣʦʩʪʽ ʩʪʨʫʢʪʫʨ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽ ʁʧʨʠ 

ʛʝʩʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʟʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ 

ʰʣʷʭʦʤ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣʴʥʦʩʪʽ ʢʣʽʪʠʥ 
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ʝʢʩʪʨʘʚʽʣʦɹʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ (ʧʨʦʣʽʬʝʨʘʮ̔ ʾ ʽ ʘʧʦʧʪʦʟʫ) ʪʘ ʡʦʛʦ çʽʥʚʘʟʠʚʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽè ʰʣʷʭʦʤ ʽʤʫʥʦʚʽʟʫʘʣʽʟʘʮʽʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʫ 

ʢʣʽʪʠʥʘʭ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦ ʾ (ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʦʾ) ʪʘ ʧʦʟʘʩʫʜʠʥʥʦ ʾ ʬʨʘʢʮʽʡ. 

ɺʧʝʨʰʝ ʜ̔ʝʥʪʠʬʽʢʘʮʽʶ ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʡ̔ 

ʜ̔ʣʷʥʮʽ ʟʜʽʡʩʥʝʥʦ ʣhʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʤʝʪʦʜʠʢ ʟ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʪʘ ʧʨʦʪʝʾʥʫ ɺcl-2. 

ʅʘ ʧʽʜʩʪʘʚʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʽ ʨʦʟʧʦʜʽʣʫ 

ʧʨʦʘʧʦʧʪʠʯʥʦʛʦ ʧʨʦʪʝʾʥʫ Bax ʽ ʧʨʦʪʠʘʧʦʧʪʠʯʥʦʛʦ ʧʨʦʪʝʾʥʫ Bcl-2, ʤʘʨʢʝʨʘ 

ʢʣ̔ʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʨʦʪʝʾʥʫ ʂʽ 67, ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ 2 ʽ 9 ʫ 

ʢʣʽʪʠʥʘʭ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʛʝʩʪʘʮʽʾ 

ʥʘ ʬʦʥʽ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ɯïɯɯ ʩʪʫʧʝʥʽʚ ʽ ʧʨʠ ʧʦʤʽʨʥʽʡ ʛʽʧʦʢʩʽʾ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʥ̫ ʽʥʚʘʟ̔ʾ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʫ ʩʪʨʫʢʪʫʨʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʟʙʣ̔ʴʰʝʥʥʷ ʜʠʩʪʘʥʮʽʾ ʚʠʩʪʠʣʢʠ ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʠʤ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʦʤ ʩʪʽʥʦʢ ʘʨʪʝʨʽʡ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʙʽʣʴʰʘ ʜʠʣʷʪʘʮʽʷ ʧʨʦʩʚʽʪʫ 

ʩʧʽʨʘʣʴʥʠʭ ʪʘ ʨʘʜʽʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʛʘʟʦʦʙʤʥ̔ʫ ʚ ʩʠʩʪʝʤʽ 

çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʽʜè. ɺ ʫʤʦʚʘʭ ʥʘʨʦʩʪʘʥʥ ̫ ʭʨʦʥʽʯʥʦʾ ʛʽʧʦʢʩʽ ʾ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ɯɯɯ ʩʪʫʧʝʥʷ ʚʠʷʚʣʝʥʦ ʦʟʥʘʢʠ ʟʛʘʩʘʥʥʷ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʽʥʚʘʟʠʚʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʽ ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʬʽʢʘʮʽʁ ɺʘʭ-ʟʘʣʝʞʥʦʛʦ ʘʧʦʧʪʦʟʫ ʢʣʽʪʠʥ 

ʝʥʜʦʪʝʣʽʡʟʘʤʽɦʫʯʁʦʾ ʡʦʛʦ ʬʨʘʢʮʽʾ ʫ ʩʪ̔ʥʢʘʭ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʱʦ ʧʦʷʩʥʶʻ 

ʨʦʟʚʠʪʦʢ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʝʨʰʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʚʝʥʴ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʪʘ 

ʦʢʠʩʥʶʚʘʣʥɹʦʾ ʤʦʜʠʬʢ̔ʘʮ̔ ʾ ʙʽʣʢʽʚ ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʨʟ̔ʥʠʭ ʪʠʧʽʚ, 

ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ, ʬʽʙʨʠʥʦʾʜʽ, ʣʝʡʦʤʽʦʮʠʪʘʭ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ, ʘ ʪʘʢʦʞ ʫ ʩʪʨʫʢʪʫʨʘʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ 

ʧʣʘʮʝʥʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʪ̔ʥʠʭ ̫ʢ ʟ ʢʣ̔ ʥʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʪʘʢ ʽ ʙʝʟ ʥʠʭ ʨ̔ʚʝʥʴ ʦʙʤʝʞʝʥʦʛʦ 

ʧʨʦʪʝʦʣʽʟʫ ʪʘ ʦʢʠʩʥʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʚʢʘʟʘʥʠʭ ʣʦʢʘʣʽʟʘʮʽʡ ʻ ʩʫʪʪʻʚʦ 

ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʛʝʩʪʘʮʽʻʶ.  



 32 

ʇʨʦʚʝʜʝʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʧʝʨʰʝ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʢʦʥʮʝʧʮʽʶ ʤʦʨʬʦʛʝʥʝʟʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ 

ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ, ʩʫʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɺ ʩʠʩʪʝʤʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʨʦʚʦʦʙʽʛʫ ʥʘ ʬʦʥʽ ʘʥʝʤʽʾ ʨʦʟʚʠʚʘʪʁʴʩʷ ʩʚʦʻʨʽʜʥ̔ ʧʨʦʮʝʩʠ: ʛʝʤʦʜʠʥʘʤʽʯʥ̔ 

ʧʦʨʫʰʝʥʥ̫, ʦʙʫʤʦʚʣʝʥʽ ʥʝʧʦʚʥʦʮʽʥʥʦʶ ʛʝʩʪʘʮʽʡʥʦʶ ʧʝʨʝʙʫʜʦʚʦʶ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ, ʩʧʨʠʯʠʥʷʶʪʴ ʥʝʘʜʝʢʚʘʪʥʫ ʧʝʨʬʫʟʽʶ 

ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʣʘʮʝʥʪʘʨʥʫ ʽʰʝʤʽʶ ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, 

ʧʦʛʣʠʙʣʶʶʯʠ ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ, ʷʢʘ ʚ ʫʤʦʚʘʭ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʫ ʩʧʨʠʷʻ 

ʨʽʟʢʦʤʫ ʦʙʤʝʞʝʥʥʶ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, 

ʷʢʠʡ, ʚʣʘʩʥʝ, ʽ ʟʘʙʝʟʧʝʯʫʻ ʛʝʩʪʘʮʽʡʥʫ ʟʨʽʣʽʩʪʴ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ. 

ɺʠʚʯʝʥʥʷ ʦʨʛʘʥʥʦʛʦ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʣʽʜʫ, ʦʮʽʥʢʘ ʚ ʛʝʩʪʘʮʽʡʥʦʤʫ 

ʘʩʧʝʢʪʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ, 

ʽʤʫʥʦʛʩ̔ʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʪʘ ʘʢʪʠʚʥʦʩʪʽ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʥʘ ʬʦʥʽ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ ʜʦʟʚʦʣʠʣʠ ʜʡ̔ʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʭʨʦʥʽʯʥʘ ʧʣʘʮʝʥʪʘʨʥʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʨʠ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤ̔ ʾ ʚʘʛʽʪʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʛʘʣʴʤʫʚʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ, ʧʨʠʯʦʤʫ ʧʘʪʦʣʦʛʽʷ 

ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʣʘʮʝʥʪʠ ʧʨʠ ʘʥʝʤʽʾ ʤʘʻ ʚʪʦʨʠʥʥʠʡ ʭʘʨʘʢʪʝʨ. ʍʨʦʥʽʯʥʘ 

ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥ̔ ʩʪʴ ʥʘ ʦʨʛʘʥʥʦʤʫ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʣʽʜʫ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʘʜʘʧʪʘʮʽʻʶ ʪʦʚʱʠʥʠ ʧʣʘʮʝʥʪʠ ʧʨʠ ʭʨʦʥʽʯʥʽʡ ʛʽʧʦʧʝʨʬʫʟʽʾ 

ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʟʘ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ, ʦɦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʩʫʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥ̫ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʝʥʩʘʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ 

ʚʘʛ̔ʪʥʠʭ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʧʦʩʠʣʝʥʝ ʚʽʜʢʣʘʜʘʥʥʷ 

ʬʽʙʨʠʥʦʾʜʫ ʚ ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʭʦʨʽʘʣʴʥʠʭ 

ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ. 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʨʽʰʝʥʦ ʘʢʪʫʘʣʴʥʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʫ ʧʨʦʙʣʝʤʫ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʰʣʷʭʦʤ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʣʘʩʥʠʭ ʨʝʟʫʣʪɹʘʪʽʚ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦ ʾ ʜʽʣʷʥʢʠ, ʤʽʦʤʝʪʨʽʁ  ̔ 

ʭʦʨʽʦʥʫ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽ ʁ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʬʦʨʤʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʣʘʮʝʥʪʠ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. 

ɿʘ ʚʠʢʦʥʘʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʤ̫ʠ ʚʠʜʘʥʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

«ʄʦʨʬʦʣʦʛʽʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʛʝʩʪʘʮ̔ʡʥʦʛʦ ʪʝʨʤʽʥʫ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʪʘ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʦʩʣʽʜʫ» (51.16/162.16) ʄʆɿ ʋʢʨʘʾʥʠ (2016 ʨ.) (ʜʦʜʘʪʦʢ ɸ), 

ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʧʨʘʢʪʠʯʥʫ ʪʘ ʥʘʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ 14 ʚʠʱʠʭ ʤʝʜʠʯʥʠʭ 

(ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ) ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʄʆɿ ʋʢʨʘʾʥʠ, 3 ʘʢʘʜʝʤʽʡ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ 

ʦʩʚ̔ʪʠ ʄʆɿ ʋʢʨʘʾʥʠ ʪʘ ʫʩʪʘʥʦʚ ʩʬʝʨʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʟʛʽʜʥʦ ʨʝʻʩʪʨʫ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʮʝʥʪʨʫ ʥʘʫʢʦʚʦʾ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʘʪʝʥʪʥʦ-ʣʽʮʝʥʟʽʡʥʦʾ 

ʨʦʙʦʪʠ (ʜʦʜʘʪʢʠ ɹ, ɻ ï ɿ). ʆʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ̄141834 çʉʧʦʩʽʙ 

ʙʽʦʧʩ̔ʾ  ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣ̫ʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶè (ʜʦʜʘʪʦʢ ɺ). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɯʜʝʶ, ʤʝʪʫ, ʟʘʚʜʘʥʥʷ ʽ ʜʠʟʘʡʥ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʫʥʫʪʦ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʩʘʤʦʩʪʽʡʥʦ. ʉʧʽʣʴʥʦ ʟ 

ʜʦʢʪʦʨʦʤ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʦʤ ɯ.ʉ.ɼʘʚʠʜʝʥʢʦʤ ʚʠʢʦʥʘʥʦ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠʢʠ. ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʜʽʡʩʥʝʥʦ ʟʘ ʫʯʘʩʪʽ ʣʽʢʘʨʷ-ʘʢʫʰʝʨ-ʛʽʥʝʢʦʣʦʛʘ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ 

ɺ.ʄ.ɿʘʚʘʣʝʮʴʢʦʛʦ. ɺʠʢʦʥʘʥʥʷ ʦʨʛʘʥʦʤʝʪʨʠʯʥʠʭ, ʟʘʛʘʣʥɹʦʛ̔ʩʪʦʣʦʛʯ̔ʥʠʭ, 

ʛʩ̔ʪʦʭʽʤʽʯʥʠʭ, ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ (ʮʠʬʨʦʚʘ ʢʦʤʧôʶʪʝʨʥʘ ʛʽʩʪʦʩʪʝʨʝʦʤʝʪʨʽʷ, 

ʮʠʬʨʦʚʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʤʽʢʨʦʜʝʥʩʠʪʦʤʝʪʨʽʷ, ʮʠʬʨʦʚʘ ʢʦʤʧôʁ ʪʝʨʥʘ 

ʤ̔ʢʨʦʩʧʝʢʪʨʦʤʝʪʨʽʷ), ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʫʥʦʛ̔ ʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʥʘʣ̔ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʠʭ 

ʪʘ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʪʝʨʽʘʣʚ̔ ʽʩʪʦʨʽʡ ʧʦʣʦʛʽʚ, ʥʘʫʢʦʚʦʾ 
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ʣʽʪʝʨʘʪʫʨʠ ʟ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʩʥʦʚʢʽʚ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʥʘʧʠʩʘʥʥʷ ʚʩʽʭ ʨʦʟʜʽʣ̔ʚ ʜʠʩʝʨʪʘʮʽʾ, 

ʧʜ̔ʛʦʪʦʚʢʘ ʽ ʧʦʜʘʯʘ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʡ̔, ʚʠʩʪʫʧʠ ʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʟʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʽ ʩʘʤʦʩʪʽʡʥʦ. ɺ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, 

ʢʣʶʯʦʚʽ ʽʜʝʾ, ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ ʥʘʣʝʞʘʪʴ ʜʠʩʝʨʪʘʥʪʫ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥ̔  ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ 

ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ: VIII  ʂʦʥʛʨʝʩ̔ ʧʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʇʦʣʪʘʚʘ, 

ʪʨʘʚʝʥʴ 2008 ʨ.), ʤ̔ʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦ ʾ ʪʘ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠè (ʉʫʤʠ, 10-13 ʢʚʽʪʥʷ 2013 ʨ.), 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɿʥʘʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʯ̔ʥʠʭ ʥʘʫʢ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʝʜʠʮʠʥʠè (ʏʝʨʥʽʚʮʽ, 26-27 

ʣʠʩʪʦʧʘʜʘ 2014 ʨ.), Vɯ-ʡ, Vɯɯ-ʡ ʪʘ Vɯɯɯ-ʡ ʄʽʞʥʘʨʦʜʥʠʭ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (ʏʝʨʥ̔ ʚʮ̔, 2009-2011 ʨʨ.), ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʝʨʠʥʘʪʘʣʴʥʘ ʦʭʦʨʦʥʘ ʧʣʦʜʘ: 

ʧʨʦʙʣʝʤʠ, ʥʘʩʣʽʜʢʠ, ʧʝʨʩʧʝʢʪʠʚʠè (ʏʝʨʥʽʚʮʽ, 14-15 ʢʚʽʪʥʷ 2011 ʨ.), 10-ʡ 

ʖʚʽʣʝʡʥʽʡ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

«ɸʢʪʫʘʣʴʥ ̔ʧʨʦʙʣʝʤʠ ʤʝʜʠʮʠʥʠ ʽ ʬʘʨʤʘʮʽʾ» (ʏʝʨʥʽʚʮʽ, 27-28 ʙʝʨʝʟʥʷ 2013 ʨ.), 6th 

Lublin International Medical Congress (Lublin, Poland, 28-30 November 2019), XXXII  

International Scientifi c and Practical Conference «Actual problems of modern science 

and practice» (Boston, USA, June 29ïJuly 02 2021 ʨ.), V International Scientific and 

Practical Conference «Results of modern scientific research and development» (Madrid, 

Spain, 25-27 July, 2021 ʨ.), II International Scientific and Practical Conference 

«Modern scientific research: achievements, innovations and development prospects» 

(Berlin, Germany, 1-3 August, 2021 ʨ.), ʧʜ̔ʩʫʤʢʦʚʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʧʝʨʩʦʥʘʣʫ ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʏʝʨʥʽʚʮʽ, 2014-2023 ʨʨ.). 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʧʨʦʙʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ ɯ. 

https://nic-sci-conf.esclick.me/FArP3p0obSOu
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ʇʫʙʣʽʢʘʮʽʾ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʠʭ 

ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʦʧʫʙʣʽʢʦʚʘʥʦ 45 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ: 22 ʩʪʘʪʪʽ, ʟ 

ʥʠʭ ï 3 ʩʪʘʪʪʽ ʫ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʥʘʫʢʦʤʝʪʨʠʯʥʦʶ ʙʘʟʦʶ 

Scopus, 15 ï ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ɼɸʂ ʋʢʨʘʾʥʠ (3 ʩʪʘʪʪʽ  ̒

ʦʜʥʦʦʩʽʙʥʠʤʠ), 4 ʩʪʘʪʪʽ ʚ ʽʥʜʝʢʩʦʚʘʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ 

ʟʘʢʦʨʜʦʥʦʤ, 22 ʪʝʟ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩɹ ʢʠʭ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, 1 ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʄʆɿ ʋʢʨʘʾʥʠ. 

ʆʪʨʠʤʘʥʦ 1 ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ (ʜʦʜʘʪʦʢ ʀ). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʦʬʦʨʤʣʝʥʘ ʟʘ ʢʣʘʩʠʯʥʦʶ 

ʟʘʛʘʣɹ ʥʦʧʨʠʡʥʷʪʦʶ ʩʭʝʤʦʶ, ʚʠʢʣʘʜʝʥʘ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ, ʚʢʣʶʯʘʻ ʘʥʦʪʘʮʽʁ, 

ʚʩʪʫʧ, ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ, ʦʧʠʩ ʤʘʪʝʨʽʘʣʫ ʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣ̔ʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥ̫ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʠ, 

ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʠ. ɼʠʩʝʨʪʘʮʽʷ 

ʚʠʢʣʘʜʝʥʘ ʥʘ 348 ʩʪʦʨ̔ʥʢʘʭ (ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 259 ʩʪʦʨʽʥʦʢ), ʤ̔ʩʪʠʪɹ 66 ʨʠʩʫʥʢʽʚ 

ʪʘ 57 ʪʘʙʣʠʮʴ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʚʢʣ ʯʁʘʻ 500 ʥʘʡʤʝʥʫʚʘʥɹ, ʟ ʥʠʭ 

57 ʢʠʨʠʣʠʮʝʶ ʪʘ 443 ʣʘʪʠʥʠʮʝ .ʁ 
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ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ʇɸʊʆʄʆʈʌʆʃʆɻɯɰ  

ʄɸʊʂʆɺʆ-ʇʃɸʎɽʅʊɸʈʅʆɰ ɼɯʃʗʅʂʀ ʊɸ ʄɯʆʄɽʊʈɯʖ  

ʇʈʀ ɿɸʃɯɿʆɼɽʌɯʎʀʊʅɯʁ ɸʅɽʄɯɰ ɺɸɻɯʊʅʀʍ  

(ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ ̒ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʫʤʦʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʞʽʥʢʦʶ ʬʫʥʢʮʽʾ ʤʘʪʝʨʠʥʩʪʚʘ, ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʟʜʦʨʦʚôʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʨʦʜʞʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʧʦʪʦʤʩʪʚʘ [2, 10, 33, 41, 55, 201]. 

ʏʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʥʘʜ 60% ʧʝʨʠʥʘʪʘʣʴʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʘʥʪʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨ̔ʦʜ̔ , ʘ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦ  ʁ ʾʾ 

ʨʦʟʚʠʪʢʫ ʻ ʧʣʘʮʝʥʪʘʨʥʘ ʜʠʩʬʫʥʢʮʽʷ (ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ), ʷʢʘ ʤʘʻ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ ʧʨʠʨʦʜʫ. ɺʧʣʠʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʯʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʦʨʫʰʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ, ʙʘʨô̒ ʨʥʦʾ, ʪʨʦʬʽʯʥʦʾ, 

ʝʥʜʦʢʨʠʥʥʦ ʾʽ ʤʝʪʘʙʦʣʯ̔ʥʦʾ ʬʫʥʢʮʽʡ ʧʣʘʮʝʥʪʠ, ʘ ʚʢʘʟʘʥʽ ʟʤʽʥʠ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʧʘʪʦʣʦʛʽʾ ʧʣʦʜʫ ʽ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ [3, 11, 34, 39, 42, 47, 54, 92, 210, 256, 465].  

ʇʣʘʮʝʥʪʘ ʚʽʜʽʛʨʘʻ ʘʢʪʠʚʥʫ ʨʦʣʴ ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʧʣʦʜʘ ʧʽʜ ʯʘʩ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʞʠʪʪʷ [80, 107, 364], ʘ ʛʝʩʪʘʮʽʡʥʘ ʟʨ̔ʣ̔ʩʪɹ  ʧʣʘʮʝʥʪʠ ʟ 

ʧʦʚʥʽʩʪʶ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤʠ ʚʦʨʩʠʥʢʘʤʠ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʽ ʘʜʝʢʚʘʪʥʘ 

ʢʘʧ̔ʣ̫ ʨʠʟʘʮʽʷ ʚʦʨʩʠʥʦʢ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʧʦʥʪʘʥʥʦʾ ʽʥʜʫʢʮʽʾ ʧʦʣʦʛʽʚ [82, 363]. 

ʇʣʘʮʝʥʪʘ ʚʠʢʦʥʫʻ ʫʥʽʢʘʣʴʥʫ ʨʦʣʴ ʽ ʷʢ ʧʨʦʚʽʜʥʠʢ ʢʠʩʥʶ ʜʦ ʢʨʦʚʦʦʙʽʛʫ ʧʣʦʜʘ, ʽ ʷʢ 

ʟʥʘʯʥʠʡ ʩʧʦʞʠʚʘʯ ʢʠʩʥʶ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʣʘʩʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʪʦʤʫ ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ ʢʠʩʥʶ ʤʽʞ ʮʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚʠʥʠʢʘʻ ʢʦʥʢʫʨʝʥʮʽʷ [95, 131, 

163, 369, 379, 441, 475, 493].  

ɸʥʝʤ̫̔  ʚʘʛʽʪʥʠʭ ï ʦʜʥʘ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʘʢʫʰʝʨʩʪʚʘ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ. ɿʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽ̫ ʚʘʛʽʪʥʠʭ (ɿɼɸɺ) ï ʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʩʠʥʪʝʟʫ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʝʨʠʪʨʦʧʦʝʟʫ 

ʚʥʘʩʣʽʜʦʢ ʜʝʬʽʮʠʪʫ ʟʘʣʽʟʘ ʚ ʦʨʛʘʥʽʟʤʽ ʚʘʛʽʪʥʦʾ ʞʽʥʢʠ [171]. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ 

ʜʝʬʽʮʠʪʫ ʟʘʣʽʟʘ ʚ ʞʽʥʦʯʦʤʫ ʦʨʛʘʥʽʟʤʽ ʧʦʚôʷʟʘʥʘ ʟ ʧ̔ʜʚʠʱʝʥʦʶ ʧʦʪʨʝʙʦʁ  ʚ ʮʴʦʤʫ 

ʝʣʝʤʝʥʪʽ ʚ ʧʝʨʽʦʜ ʚʠʥʦʫhʚʘʥʥʷ ʜʠʪʠʥʠ. ɯʥʦʜʽ ʘʥʝʤʽ ̫ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ 
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ʦʙʫʤʦʚʣʝʥʘ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʧʝʯʽʥʢʠ, ʜʝʬʽʮʠʪʦʤ 

ʚʽʪʘʤʽʥʽʚ, ʚʘʞʣʠʚʠʭ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʟʘʣʽʟʘ. ɿʥʠʞʝʥʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʱʝ ʜʦ ʟʘʯʘʪʪʷ ʜʠʪʠʥʠ [61, 100, 112, 284].  

ʇʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʧʦʪʨʝʙʘ ʫ ʟʘʣ̔ ʟʽ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ï ʚ̔ ʜ 0,8 ʤʛ/ʜʝʥʴ ʫ I 

ʪʨʠʤʝʩʪʨ̔ ʜʦ 7,5 ʤʛ/ʜʝʥʴ ʫ III ʪʨʠʤʝʩʪʨʽ (ʫ ʩʝʨʝʜʥʴʦʤʫ ï 4,4 ʤʛ/ ʜʝʥʴ). ʎʝ 

ʟʫʤʦʚʣʝʥʦ ʚʠʨʦʙʣʝʥʥʷʤ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʚʥʘʩʣʽʜʦʢ ʟʙʣ̔ʴʝhʥʥʷ 

ʦʙôʻʤʫ ʮʠʨʢʫʣʁ ʶʯʦʾ ʢʨʦʚʽ, ʨʦʩʪʦʤ ʧʣʘʮʝʥʪʠ ʪʘ ʧʣʦʜʘ ʽ ʢʦʤʧʝʥʩʘʮʽʻʶ ʚʪʨʘʪ ʟʘʣʽʟʘ 

ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ. ʅʘ ʧʦʯʘʪʢʫ ʚʘʛʽʪʥʦʩʪ ̔ʫ 65 ï 80% ʞʽʥʦʢ ʩʭ̔ ʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʭʦʚʘʥʠʡ ʟʘʣʽʟʦʜʝʬʽʮʠʪ, ʯʘʩʪʦʪʘ ʷʢʦʛʦ ʜʦ III  ʪʨʠʤʝʩʪʨʫ 

ʚʘʛʽʪʥʦʩʪʽ ʩʷʛʘʻ ʤʘʡʞʝ 90% [149, 171, 176, 179, 324]. ʊʦʡ ʬʘʢʪ, ʱʦ ʟʘʣʽʟʦʜʝʬ̔ ʮʠʪ 

ʯʘʩʪʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʥʘʚʽʪɹ ʚ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, 

ʩʚ̔ʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʣʠʰʝ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʯʘʩʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʧʦʪʨʝʙ ʫ ʮʴʦʤʫ ʤʽʢʨʦʝʣʝʤʝʥʪʽ (Garzon S., 2020) [140, 

186]. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʦɹʾ  ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʥʝʜʽʘʛʥʦʩʪʦʚʘʥʽ ʡ 

ʥʝʣʽʢʦʚʘʥʽ ʣʘʪʝʥʪʥʠʡ ʟʘʣʽʟʦʜʝʬʽʮʠʪ ʘʙʦ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ ʫ ʚʘʛʽʪʥʠʭ ʤʦʞʫʪʴ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚôʷ ʤʘʪʝʨʽ ʪʘ ʧʣʦʜʘ ʡ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʤʘʪʝʨʠʥʩʢɹʦʾ 

ʪʘ ʜʠʪ̫ʯʦ ʾ ʩʤʝʨʪʥʦʩʪʽ [470]. ɸʥʝʤʽʷ, ʟʤʽʥʶʶʯʠ ʛʦʤʝʦʩʪʘʟ ʤʘʪʝʨʠʥʩɹ ʢʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʚʥʘʩʣʽʜʦʢ ʦʙʤ̔ ʥʥʠʭ, ʚʦʣʝʤʽʯʥʠʭ, ʛʦʨʤʦʥʘʣʴʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʽʥʰʠʭ ʧʦʨʫʰʝʥʴ, ʩʧʨʠʯʠʥʶʻ ʨʦʟʚʠʪʦʢ ʘʢʫʝhʨʩʴʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʯʘʩʪʦʪʘ ʷʢʠʭ 

ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪ̔ ʟʘʣʽʟʦʜʝʬʮ̔ʠʪʫ [21, 52, 189]. ʈʘʥʥʽʡ ʪʦʢʩʠʢʦʟ 

ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ ɿɼɸɺ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ 23 ï 28% ʚʠʧʘʜʢ̔ʚ; ʟʘʛʨʦʟʘ ʧʝʨʝʨʠʚʘʥʥʷ 

ʚʘʛ̔ʪʥʦʩʪʽ ʪʨʘʧʣʷʻʪʴʩʷ ʚ 12 ï 15% ʚʠʧʘʜʢʽʚ, ʘ ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ð ʚ 11 ï 42% 

ʚʠʧʘʜʢʽʚ. ʋ ʚʘʛʽʪʥʠʭ ʽʟ ʜʝʬʽʮʠʪʦʤ ʟʘʣʽʟʘ ʫ 2ï3 ʨʘʟʠ ʯʘʩʪ̔ʝh, ʥʽʞ ʫ ʞʥ̔ʦʢ ʽʟ 

ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʛʝʤʦʛʣʦʙʽʥʫ, ʚʠʥʠʢʘʻ ʛʝʩʪʦʟ. ʇʦʻʜʥʘʥʥʷ ɿɼɸɺ ̔  ʛʝʩʪʦʟʫ 

ʩʧʦʩʪʝʨ̔ʛʘʻʪʴʩʷ ʫ 14,5 ï 50 % ʞʽʥʦʢ [5, 8, 13, 32, 57, 81, 85, 153, 289]. 

ʇʝʨʝʙʽʛ ʧʦʣʦʛ̔ ʚ ʫ ʢʦʞʥʦʾ ʜʨʫʛʦʾ ʞʽʥʢʠ ʟ ʘʥʝʤʽʻʶ ʫʩʢʣʘʜʥʶʻʪʴʩʷ 

ʥʝʩʚʦʻʯʘʩʥʠʤ ʚʠʣʠʪʪʷʤ ʥʘʚʢʦʣʦʧʣʽʜʥʠʭ ʚʦʜ. ʇʦʨʫʰʝʥʥʷ ʪʢʘʥʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʩʢʦʨʦʯʫʚʘʣʴʥʦ ʾʬʫʥʢʮʽʾ ʤʦ̔ʤʝʪʨʽʶ, ʨʦʟʚʠʪʢʫ ʩʣʘʙʢʦʩʪʽ 

ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʫ 10 ï 15% ʩʧʦʩʪʝʨʝʞʝʥʴ ɿɼɸɺ ̔, ʚ ʨʝʟʫʣʴʪʘʪʽ, ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʧʘʪʦʣʦʛʽʯʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ ʚ ʧʦʣʦʛʘʭ ʽ ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ ʧʝʨʽʦʜʽ, 
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ʱʦ ʜ̔ʘʛʥʦʩʪʫʻʪʴʩʷ ʫ 7,8 ï 23,6% ʧʦʨʦʜʽʣʴ [258, 369]. ʇʨʠ ʮʴʦʤʫ ʦʙʩʷʛ ʢʨʦʚʦʚʪʨʘʪʠ 

ʚ ʧʦʩʣʽʜʦʚʦʤʫ ʽ ʨʘʥʥʴʦʤʫ ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ ʧʝʨʽʦʜʘʭ ʧʨʦʧʦʨʮʽʡʥʠʡ ʪʷʞʢʦʩʪ ̔

ʘʥʝʤʽʾ [204, 319, 284, 394].  

ʋ ʩʪʨʫʢʪʫʨʽ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʪʣ ̔ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ, 

ʟʥʘʯʥʝ ʤʩ̔ʮʝ ʧʦʩʽʜʘʶʪʴ ʟʤʽʥʠ ʫ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʟ ʨʦʟʚʠʪʢʦʤ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʟʫʤʦʚʣʝʥʦʾ ʨʽʟʢʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʟʘʣʽʟʘ ʚ ʧʣʘʮʝʥʪʽ, 

ʟʤʽʥʦʶ ʘʢʪʠʚʥʦʩʪʽ ʜʠʭʘʣʴʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ. ʈʠʟʠʢʠ ʤʦʞʣʠʚʠʭ 

ʫʩʢʣʘʜʥʝʥɹ ʟʘʣʝʞʘʪ ɹʚ̔ʜ ʪ̫ ʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʘʥʝʤʽʾ [125, 140, 171, 189]. 

ʉʪʫʧʽʥʴ ʪʘ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʥʘ ʧʣʽʜ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʞʽʥʦʯʦʤʫ ʦʨʛʘʥʽʟʤʽ ʧʨʦʪʷʛʦʤ ʚʘʛʽʪʥʦʩʪʽ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʙʘʛʘʪʴʤʘ 

ʬʘʢʪʦʨʘʤʠ: ʪʝʨʤʽʥʦʤ ʛʝʩʪʘʮʽʾ, ʪʨʠʚʘʣʽʩʪʶ ʚʧʣʠʚʫ, ʩʪʘʥʦʤ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʽʜ» [5, 13, 153, 163, 423]. 

 

1. ʄʦʨʬʦʣʦʛʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʠʜʽʚ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ. 

ɼʣʷ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘ ʬʫʥʢʮʽʡʥʘ ʩʠʩʪʝʤʘ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʽʜè 

ʧʨʝʜʩʪʘʚʣʷ ̒ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʦʩʣʽʜʞʝʥʽ ʤʦʨʬʦʣʦʛʽʯʥʦ ʟ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʘʥʪʝ-  ̔ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ [95, 101, 

106, 359, 360]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (ʇʅ) 

ʚʠʤʘʛʘʻ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʟʦʢʨʝʤʘ, ʫʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʤʦʨʬʦʛʝʥʝʟʫ ʩʢʣʘʜʦʚʠʭ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʧʨʠʯʦʤʫ ʫ ʛʝʩʪʘʮʽʡʥʦʤʫ 

ʘʩʧʝʢʪʽ. ʊʘʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʩʣʽʜʫ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʦʮʽʥʢʫ 

ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʤʦʨʬʦʣʦʛʽʾ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʧʨʦʷʚʽʚ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʣʘʮʝʥʪ̔ , ʽʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʩʫʚʽʚ, ʝʥʜʦʢʨʠʥʥʦʾ 

ʬʫʥʢʮʽ,ʾ ʘ ʪʘʢʦʞ ʧʦʚʥʦʮʽʥʥʦʩʪʽ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨ'ʻʨʫ [14, 36, 63, 77, 105, 108].  

ʆʩʥʦʚʥʽ ʧʦʜʽʾ, ʷʢ ̔ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʩʪʫ ʧʣʘʮʝʥʪʠ, ʘ 

ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʾʾ ʬʫʥʢʮʽʡ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʦʥʽ ʧʦʜʽʣʫ ʢʨʦʚʦʪʦʢʫ ʤʘʪʝʨʽ ʪʘ ʧʣʦʜʫ 

ï ʚ ʜʝʮʠʜʫʘʣʴʥ̔ʡ ʦʙʦʣʦʥʮʽ. ʗʢ ʧʦʢʘʟʫʶʪɹ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʨʫʰʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʘʢʪʠʚʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʜʝʮʠʜʫʘʣʴʥʦʾ 
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ʪʢʘʥʠʥʠ ʚ ʤʘʪʮʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʘʢʫʰʝʨʩɹʢʦʾ ʪʘ ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ [109, 

164, 199, 207, 220, 262, 431, 486].  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫʚʘʛʘ ʜʦʩʣʜ̔ʥʠʢʽʚ ʧʨʠʢʫʪʘ ʜʦ ʨʦʣʽ ʤʘʪʨʠʢʩʥʠʭ ʙʽʣʢʽʚ, 

ʮʠʪʦʢʽʥʽʚ, ʬʘʢʪʦʨ̔ʚ ʘʥʛʦ̔ʛʝʥʝʟʫ, ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʤʘʪʢʠ ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʧʣʘʥʪʘʮʽʾ, 

ʧʣʘʮʝʥʪʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥ ̫ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʾ ʚʘʛ̔ ʪʥʦʩʪʽ, ʧʦʯʠʥʘʶʯʠ ʟ ʝʪʘʧʫ ʽʥʚʘʟʽʾ ʙʣʘʩʪʦʮʠʩʪʠ ʽ ʜʦ ʧʦʯʘʪʢʫ ʧʦʣʦʛʦʚʦʾ 

ʜ̫̔ʣʴʥʦʩʪʽ [66, 91, 115, 184, 397, 416]. 

ɺʠʚʯʝʥʥ̫ ʤʦʣʝʢʫʣʷʨʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʪʨʫʢʪʫʨʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʫ ʨʘʟʽ ʾʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʚʜ̔ʢʨʠʚʘ ̒

ʥʦʚʽ ʘʩʧʝʢʪʠ ʚ ʨʦʟʫʤʽʥʥʽ ʧʘʪʦʛʝʥʝʟʫ ʫʩʢʣʘʜʥʝʥʴ ʛʝʩʪʘʮʽʾ ʽ ʨʦʟʠhʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʾʭ 

ʪʝʨʘʧʽʾ [75, 76, 117, 151, 244, 478, 486]. 

ɼʝʪʘʣʽ ʢʣʶʯʦʚʦʛʦ ʤʝʭʘʥ̔ ʟʤʫ ʧʣʘʮʝʥʪʘʮʽʾ ï ʽʥʚʘʟʽʾ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ 

ʩʪʥ̔ʢʫ ʤʘʪʢʠ ʣʶʜʠʥʠ ï ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ (Chen H., 2021). ʎʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʘ 

ʽʥʚʘʟʽʷ (ʎʊɯ) ʻ ʧʨʦʮʝʩʦʤ ʤʽʛʨʘʮʽʾ ʢʣ̔ʪʠʥ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ (ʎʊ) ʟ ʧʣʦʜʦʚʦʛʦ ʷʡʮʷ ʚ 

ʝʥʜʦʤʝʪʨʽʡ ʽ ʤ̔ʦʤʝʪʨʽʡ, ʜʝ ʚʦʥʠ ʚʠʙʽʨʢʦʚʦ ʧʨʦʥʠʢʘʶʪʴ ʚ ʘʨʪʝʨʽʾ ʤʘʪʢʠ ʽ 

ʤʦʜʠʬʽʢʫʶʪʴ ʾʭ ʚ ʨʦʟʰʠʨʝʥʽ ʩʫʜʠʥʥʽ ʢʘʥʘʣʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʪʽʢ ʥʘʙʘʛʘʪʦ 

ʙʽʣʴʰʦʛʦ ʦʙô̒ ʤʫ ʢʨʦʚʽ ʜʦ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʡ ʢʨʦʚʦʦʙʽʛ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʘʪɹ ʨʽʩʪ ʝʤʙʨʽʦʥʘ ʽ ʧʣʦʜʘ, ʪʦʙʪʦ 

ʫʩʧʽʰʥʝ ʟʘʚʝʨʰʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʘʙʦ ʾʾ ʚʪʨʘʪʘ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ [330, 255, 409, 428]. 

ʊʝʨʤ̔ʥ «ʧʣʘʮʝʥʪʘʨʥʝ ʣʦʞʝ» ʙʫʚ ʚʚʝʜʝʥʠʡ ʜʣʷ ʦʧʠʩʫ ʤʘʪʝʨʠʥʩʴʢʦ-ʬʝʪʘʣʴʥʦʛʦ 

ʥ̔ʪʝʨʬʝʡʩʫ (ʪʦʙʪʦ ʦʙʣʘʩʪʽ, ʚ ʷʢʽʡ ʧʣʘʮʝʥʪʘ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʤʘʪʢʠ). ɺʽʜʧʦʚʽʜʥʘ 

ʚʘʩʢʫʣʷʨʠʟʘʮʽʷ ʮʽʻʾ ʜʽʣʷʥʢʠ ʤʘʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣ̫ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ; 

ʪʦʤʫ ʟʘʨʘʟ ʧʨʦʚʦʜʷʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʥʽ ʜʦʩʣʜ̔ʞʝʥʥʷ ʮʽʻʾ ʦʙʣʘʩʪ̔ [358]. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʝʜʝʪɹʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ 

ʤʘʪʝʨʽʘʣʽ ʨʘʥʥʭ̔ ʪʝʨʤʽʥʽʚ ʚʘʛʽʪʥʦʩʪʽ, ʧʨʦʪʝ ʧʨʦʮʝʩ ʎʊɯ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʥʝ 

ʟʘʚʝʨʰʫʻʪʴʩʷ, ʚ ɯɯ-ɯɯɯ ʪʨʠʤʝʩʪʨʘʭ ʛʝʩʪʘʮʽʾ ʽʥʚʘʟʽʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ. ʇʦʜʘʣʴʰʘ 

ʧʝʨʝʙʫʜʦʚʘ ʨʘʜʽʘʣʥɹʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʽʩʪ ʤʘʪʝʨʠʥʩʴʢʦʛʦ 

ʢʨʦʚʦʪʦʢʫ ʜʦ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʛʦ ʧʨʦʩʪʦʨʫ ʧʣʘʮʝʥʪʠ, ʱʦ ʚʝʣʠʢʦʶ ʤʽʨʦ ʁʚʠʟʥʘʯʘʻ 

ʨʝʟʫʣʴʪʘʪ ʚʘʛʽʪʥʦʩʪʽ [66, 67, 102, 216, 268, 295, 397, 402, 415, 480]. 
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ʗʢʠʡ ʞʝ ʥʘʧʨʷʤʦʢ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ, ʟʘʜʽʷʥʠʭ ʚ ʧʨʦʮʝʩʽ ̔ʥʚʘʟʽʾ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ? ʇʦʟʘʚʦʨʩʠʥʯʘʩʪʠʡ (ʽʥʚʘʟʠʚʥʠʡ) ʎʊ ʪʨʘʜʠʮʽʡʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ (ɯʎ), ʙʘʛʘʪʦʷʜʝʨʥʽ ʛ̔ ʛʘʥʪʩʴʢʽ ʢʣ̔ ʪʠʥʠ (ɹɻʂ) ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʡ ʘʙʦ ʝʥʜʦʚʘʩʢʫʣʷʨʥʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ (ɽʎ) [106, 122, 226].  

ɺʞʝ ʯʝʨʝʟ 2 ʪʠʞʥʽ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥ̫ ʜʚʘ ʚʠʜʠ ʥ̔ʚʘʟʠʚʥʦʛʦ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʤʦʞʥʘ ʨʦʟʧʽʟʥʘʪʠ ʚ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʚ ʩʪʽʥʮ̔  ʤʘʪʢʠ: 

ʥ̔ʪʝʨʩʪʠʮʽʡʥʠʡ ʪʨʦʬʦʙʣʘʩʪ, ʢʣʽʪʠʥʠ ʷʢʦʛʦ ʢʦʣʦʥʽʟʫʶʪʴ ʜʝʮʠʜʫʘʣʴʥʫ ʩʪʨʦʤʫ, ʽ 

ʚʥʫʪʨʽh ʥʴʦʩʫʜʠʥʥʠʡ ʪʨʦʬʦʙʣʘʩʪ, ʢʣʽʪʠʥʠ ʷʢʦʛʦ ʟʜʘʪʥʽ ʧʝʥʝʪʨʫʚʘʪʠ ʩʪʽʥʢʠ 

ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨ̔ʡ ʤʘʪʢʠ. ʇʦʩʪʫʧʦʚʘ ʤʦʜʠʬʽʢʘʮ̔ʷ ʩʧ̔ʨʘʣʥɹʠʭ ʘʨʪʝʨʽʡ ʚʚʘʞʘ̒ ʪʴʩʷ 

ʢʨʠʪʠʯʥʠʤ ʢʨʦʢʦʤ ʫ ʧʣʘʮʝʥʪʘʮʽʾ [202, 296, 457, 486, 488]. ʋ ʧʝʨʰʽ ʪʠʞʥʽ 

ʚʘʛʽʪʥʦʩʪʽ ʢʣʽʪʠʥʠ ɽʎ ʟʘʢʫʧʦʨʶʶʪʴ ʧʨʦʩʚʽʪʠ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʡʤʦʚʽʨʥʦ, ʱʦʙ 

ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʜʯʘʩʥʦʤʫ ʧʨʠʪʦʢʫ ʢʨʦʚʽ ʜʦ ʧʣʘʮʝʥʪʠ, ʱʦ ʧʦʯʠʥʘ ̒ ʨʦʟʚʠʚʘʪʠʩʷ, 

ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʭʠʱʘʶʯʠ ʚʦʨʩʠʥʢʠ ʚʽʜ ʨʘʥʥʴʦʛʦ ʧʦhʢʦʜʞʝʥʥ̫ ʯʝʨʝʟ 

ʦʢʠʩʥʁ ʚʘʣɹʥʠʡ ʩʪʨʝʩ ,̔ ʷʢ ʥʘʩʣʽʜʦʢ, ʚʪʨʘʪʠ ʟʘʨʦʜʢʘ [255, 397, 401, 433]. ʆʜʥʘʢ, ʫ 

ʤ̔ʨʫ ʧʝʨʝʭʦʜʫ ʝʤʙʨʽʦʥʘ ʚʽʜ ʛʽʩʪʽʦʪʨʦʬʥʦʛʦ ʜʦ ʛʝʤʦʪʨʦʬʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʽʩʣʷ 10-ʛʦ 

ʪʠʞʥ̫ ʚʘʛʽʪʥʦʩʪʽ, ʪʘʢ ʟʚʘʥʽ ʪʨʦʬʦʙʣʘʩʪʠʯʥʽ ʧʨʦʙʢʠ ʨʦʟʯʠʥʷʪʁɹʩʷ ʽ ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ 

ʰʘʨ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨ̔ʡ ʟʘʤʽʱʫ̒ ʪɹʩʷ ɽʎ [66, 87, 230, 295, 402, 429].  

ʂʣʽʪʠʥʠ ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʤôʷʟʦʚʦʤʫ ʰʘʨʽ 

ʩʪʽʥʦʢ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʩʧʨʠʷʶʯʠ ʾʭ ʝʣʘʩʪʦʣʽʟʫ ʪʘ ʜʝʛʨʘʜʘʮ̔ ʾ ʩʧʽʣʴʥʦ ʟ 

ʜʝʮʠʜʫʘʣʴʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʪʘ ʧʨʠʨʦʜʥʽʤʠ ʢʣʽʪʠʥʘʤʠ-ʢʽʣʝʨʘʤʠ ʤʘʪʢʠ [151, 278, 

478, 486]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠʨʦʜʥʽ ʢʣʽʪʠʥʠ-ʢʽʣʝʨʠ, ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʠʭ ʟʨʦʩʪʘ ̒ʧʽʜ 

ʯʘʩ ʩʝʢʨʝʪʦʨʥʦʾ ʬʘʟʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʽ ʨʘʥʥʴʦʾ ʚʘʛʽʪʥʦʩʪʽ, ʽʥʽʮʽʶʁʪʴ 

ʛʝʩʪʘʮʽʡʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʰʣʷʭʦʤ ʽʥʜʫʢʮʽʾ ʘʧʦʧʪʦʟʫ ʢʣʪ̔ʠʥ ʛʣʘʜʝʥʢɹʠʭ ʤôʷʟ̔ʚ 

ʩʫʜʠʥ, ʪʦʜʽ ʷʢ ʢʣʽʪʠʥʠ ɯʎ ʟʘʚʝʨ ʫhʶʪʴ ʮʝʡ ʧʨʦʮʝʩ. ʎʽ ʤʦʜʠʬʽʢʘʮʽʾ ʧʝʨʝʪʚʦʨʶʶʪʴ 

ʩʧʽʨʘʣʴʥʽ ʘʨʪʝʨʽʾ ʚ ʩʠʣʴʥʦ ʨʦʟʰʠʨʝʥʽ ʩʫʜʠʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʠʟʴʢʠʡ ʪʠʩʢ ʧʨʠʪʦʢʫ 

ʢʨʦʚʽ ʜʦ ʧʣʘʮʝʥʪʠ ʽ ʧʣʦʜʫ, ʱʦ ʨʦʟʚʠʚʘʪ̒ɹʩ̫ [285, 387, 402, 491]. ʆʙʠʜʚʽ ʬʨʘʢʮʽʾ 

ʽʥʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʝʢʩʧʨʝʩʫʶʪʴ ʤʦʣʝʢʫʣʠ ʘʜʛʝʟʽ,ʾ ʽʤʽʪʫʶʯʠ ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ 

ʬʝʥʦʪʠʧ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤ ʧʽʜ ʯʘʩ ʽʥʚʘʟʽʾ ʪʘ ʜʣʷ ʟʘʤʽʥʠ ʤʘʪʝʨʠʥʩʴʢʠʭ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ [390, 397, 404, 487, 491, 497]. 
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ʇʨʦ ʜʝʬʝʢʪʠ ʨʝʤʦʜʝʣʁʚʘʥʥʷ ʩʪʥ̔ʦʢ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʟʦʢʨʝʤʘ ʾʭ 

ʤʦ̔ʤʝʪʨʽʘʣʴʥʠʭ ʩʝʛʤʝʥʪʽʚ, ʧʦʚʜ̔ʦʤʣʷʻʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʱʦʜʦ ʫʩʢʣʘʜʥʝʥɹ 

ʚʘʛ̔ʪʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʧʨʝʝʢʣʘʤʧʩʽʷ, ʟʘʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ, ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ, 

ʘʙʦʨʪʠ ʪʘ ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʥʷ. ʇʨʠ ʮʦɹʤʫ ʷʢ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʨʦʟʛʣʷʜʘʶʪʩɹʷ ʟʙʦʾ 

ʚ ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ ʧʣʘʮʝʥʪʠ, ʜʝʮʠʜʫʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʪʘ/ʘʙʦ ʘʥʦʤʘʣɹ ʥʘ 

ʽʥʚʘʟʽ ̫ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʪʨʦʬʦʙʣʘʩʪʘ [102, 145, 148, 206, 262, 421, 406].  

ʋʧʨʦʜʦʚʞ ʧʝʨʠhʭ ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ ʢʣʽʪʠʥʠ ʝʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʪʘʢʦʞ ʤʛ̔ʨʫʶʪʴ ʫ ʜʝʮʠʜʫʘʣʴʥʽ ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʪʘ ʚʝʥʠ, ʝɦ ʜʦ 

ʪʦʛʦ, ʷʢ ʚʜ̔ʙʫʜʝʪʴʩʷ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʘʨʪʝʨʡ̔ [200, 226, 467]. ʏʠʩʝʣʴʥʽʩʪʴ ɽʎ ʚ 

ʣʽʤʬʘʪʠʯʥʠʭ ʽ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥʘʭ ʚʠʷʚʣʷʣʘʩʷ ʥʠʞʯʦ  ʁʧʨʠ ʨʝʮʠʜʠʚʥʠʭ ʘʙʦʨʪʘʭ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʘʟʦʤ ʽʟ ʜʝʬʝʢʪʘʤʠ ʛʝʩʪʘʮʽʡʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʧ̔ ʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ, ʥʝʚʜʘʣʘ ʚʟʘʻʤʦʜʽʷ ɽʎ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʩʫʜʠʥ ʤʘʪʢʠ ʤʦʞʝ ʩʧʨʠ̫ ʪʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤ ʚʘʛʽʪʥʦʩʪʽ [181, 192, 222, 233, 236, 339, 480, 488, 490]. 

ɺʽʜʦʤʦ, ʱʦ ʥʘ ʰʣʷʭʫ ʎʊɯ ʟ ʦʩʥʦʚ ̫ʢʽʨʥʠʭ ʚʦʨʩʠʥʦʢ ʚ ʤʽʦʤʝʪʨʽʡ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ ʟʤʽʥʶʻ ʝʢʩʧʨʝʩʽʁ ʬʘʢʪʦʨʽʚ ʽ ʩʪʨʫʢʪʫʨʫ ʨʝʮʝʧʪʦʨʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʘʩʢʫʣʦ- ʪʘ ʘʥʛʽʦʛʝʥʝʟ ̔(VEGFR 1-3, ʨʦʟʯʠʥʥʠʡ VEGFR-1, VEGF-

ɸ, VEGF-G ʽ ʧʣʘʮʝʥʪʘʨʥʠʡ ʨʦʩʪʦʚʠʡ ʬʘʢʪʦʨ PIGF) [115, 151, 226, 244, 255, 453]. 

ʅʝʦʘʥʛʽʦʛʝʥʝʟ ʚ ʧʣʘʮʝʥʪʽ ʽ ʩʪʘʥʦʚʣʝʥʥʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʫ 

ʻ ʢʣʶʯʦʚʠʤʠ ʧʦʜʽʷʤʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ 

ʧʣʘʮʝʥʪʠ. ʋʧʨʦʜʦʚʞ ʚʩʦɹʛʦ ʧʝʨʽʦʜʫ ʚʘʛʽʪʥʦʩʪʽ ʚ ʧʣʘʮʝʥʪʽ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʧʨʦʪʽʢʘʶʪʴ ʜʚʘ ʧʨʦʮʝʩʠ: ʥʝʦʘʥʛʽʦʛʝʥʝʟ ï ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ʟ ʢʣʽʪʠʥ-

ʧʦʧʝʨʝʜʥʠʮʴ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʘʥʛʽʦʙʣʘʩʪʽʚ ʪʘ ʚʘʩʢʫʣʦʛʝʥʝʟ ï ʨʦʟʚʠʪʦʢ ʩʫʜʠʥ ʟ ʚʞʝ 

ʽʩʥʫʶʯʠʭ. ʌʦʨʤʫʚʘʥʥʷ ʢʘʧʽʣʷʨʽʚ de novo ʚ ʧʝʨʚʠʥʥʠʭ ʚʦʨʩʠʥʢʘʭ ʭʦʨʽʦʥʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ 21-ʛʦ ʜʥʷ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ [75, 76, 84, 97, 117, 349, 355, 484]. 

ʇʦʯʠʥʘʁʯʠ ʟ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʽ ʜʦ ʢʥ̔ʮʷ ɯ ʪʨʠʤʝʩʪʨʫ ʚʘʛʽʪʥʦʩʪʽ, ʘʥʛʽʦʛʝʥʝʟ 

ʚ̔ ʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʚʽʜʥʦʩʥʦʾ ʛʽʧʦʢʩʽʾ ̔ ʤʘʻ ʧʝʨʝʚʘʞʥʦ ʨʦʟʛʘʣʫʞʝʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʢʦʣʠ ʟʨʦʩʪʘʻ ʢʽʣɹʢ̔ʩʪʴ ʩʫʜʠʥ, ʘʣʝ ʥʝ ʚʽʜʙʫʚʘʶʪʴʩ̫ ʾʭʥ ̔ʷʢʽʩʥʽ ʟʤʽʥʠ. ɿ 26-ʛʦ ʪʠʞʥʷ 

ʛʝʩʪʘʮʽʾ ʽ ʜʦ ʤʦʤʝʥʪʫ ʧʦʣʦʛʽʚ ʘʥʛʽʦʛʝʥʝʟ ʥʘʙʫʚʘʻ ̔ʥʰʠʭ ʨʠʩ: ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʠʡ ʢʨʦʚʦʪʽʢ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʬʦʨʤʫʶʪʩɹ̫ ʢʨʫʧʥʽ, 

ʥʝʟʥʘʯʥʦ ʨʦʟʛʘʣʫʞʝʥʽ ʩʫʜʠʥʠ, ʚʦʨʩʠʥʢʠ, ʱʦ ʽ ʚʠʩʪʫʧʘʻ ʦʩʥʦʚʥʠʤ ʤʽʩʮʝʤ 
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ʛʘʟʦʦʙʤʽʥʫ ʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʚʽʜʥʦʩʥʦʾ ʥʦʨʤʦʢʩʽʾ [163, 494]. ʇʨʦʜʫʢʮʽʷ 

ʬʘʢʪʦʨ̔ʚ ʘʥʛʽʦʛʝʥʝʟʫ ʧʦʯʠʥʘ̒ ʪɹʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʩʪʫ ʧʣʦʜʘ ʱʝ ʜʦ ʧʦʯʘʪʢʫ 

ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʮʝʥʪʠ ʽ ʨʝʤʦʜʝʣʶʚʘʥʥ̫ ʤʘʪʝʨʠʥʩʴʢʠʭ ʩʫʜʠʥ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʽʜʦʤʦ, 

ʱʦ ʦʢʨʽʤ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʘʥʛʽʦʛʝʥʝʟʫ ʙʽʣʴʰʽʩʪʴ ʮʠʭ ʬʘʢʪʦʨʽʚ ʨʝʛʫʣʶʻ ʧʨʦʮʝʩʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʽ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ, ʱʦ ʧʨʦʷʚʣ̫̒ʪɹ ʩʷ ʫ ʾʭʥʴʦʤʫ ʚʧʣʠʚ̔ ʥʘ 

ʧʨʦʮʝʩʠ ʽʥʚʘʟʽʾ ʪʨʦʬʦʙʣʘʩʪʘ [144, 248, 249, 267, 291, 411, 418, 495]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʘ ʫʚʘʛʘ ʜʦʩʣ̔ʜʥʠʢʽʚ ʧʨʠʢʫʪʘ ʜʦ ʚʠʚʯʝʥʥʷ ʟʤʽʥ 

ʝʢʩʧʨʝʩʽʾ ʟʛʘʜʘʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʧʣʘʮʝʥʪʽ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ. ɿʦʢʨʝʤʘ, 

ʜʦ ʩʽʤʝʡʩʪʚʘ ʩʫʜʠʥʥʦ-ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʙʽʣʢʽʚ ï ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʨʦʩʪʦʚʦʛʦ ʬʘʢʪʦʨʫ 

(PɯGF) ʽ ʩʫʜʠʥʥʦ-ʝʥʜʦʪʝʣʽʘʣɹʥʦʛʦ ʨʦʩʪʦʚʦʛʦ ʬʘʢʪʦʨʫ (VEGF), ʷʢʽ ʚ ʧʨʠʥʮʠʧʽ ʻ 

ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʝʛʫʣʷʮʽʾ ʘʥʛʽʦʛʝʥʝʟʫ ʚ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ ʪʘ ʦʨʛʘʥʘʭ ʣʶʜʠʥʠ 

ʽ ʨʝʘʣʽʟʫʶʪɹ ʩʚʦʾ ʝʬʝʢʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʠʨʦʟʠʥʢʽʥʘʟʥʠʭ ʨʝʮʝʧʪʦʨʽʚ flt -1 (VEGF-

R1) ʽ flk-1 (VEGF-R2, KDR) [75, 76, 244, 272, 275, 277, 374, 464, 481, 487, 500]. 

ʋ ʧʨʦʮʝʩʘʭ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ ʚ ʧʣʘʮʝʥʪʽ ʙʝʨʝ ʫʯʘʩʪʴ ʪʘʢʦʞ ʘʥʛ̔ʦʛʝʥʽʥ. ʎʝʡ 

ʙʽʣʦʢ ʙʫʚ ʚʧʝʨʰʝ ʚʠʜʽʣʝʥʠʡ ʟ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ, ʜʝ ʚʽʥ ʻ ʽʥʜʫʢʪʦʨʦʤ 

ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʽ.ʾ ʇ̔ʟʥʽʰʝ ʡʦʛʦ ʙʫʣʦ ʪʘʢʦʞ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʚ ʧʣʘʮʝʥʪʽ ʪʘ 

ʧʦʢʘʟʘʥʦ ʡʦʛʦ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ. ʂʨ̔ ʤ ʽʥʜʫʢʮʽʾ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʽʾ, 

ʘʥʛʽʦʛʝʥʽʥ ʚʦʣʦʜʽʻ ʪʘʢʦʞ ʨʠʙʦʥʫʢʣʝʘʟʥʦʁ  ʘʢʪʠʚʥʽʩʪʶ. ɺ ʧʣʘʮʝʥʪʘʭ ʞʽʥʦʢ ʟ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʁ ʟʘʪʨʠʤʢʦʶ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʠʡ 

ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʮʴʦʛʦ ʙʽʣʢʘ [64, 79, 97, 139]. 

ɺ ʥʦʨʤ̔ ʚ ʪʢʘʥʠʥʘʭ ʜʦʨʦʩʣʦʛʦ ʦʨʛʘʥʽʟʤʫ ʧʨʦʮʝʩʠ ʘʥʛ̔ʦʛʝʥʝʟʫ ʚʽʜʩʫʪʥʽ. 

ɺʠʥʷʪʢʦʤ ʟ ʮʴʦʛʦ ʧʨʘʚʠʣʘ ʻ ʪʢʘʥʠʥʠ ʞ̔ʥʦʯʦʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʬʝʨʠ, ʜʝ ʮʠʢʣʽʯʥʦ 

ʫʧʨʦʜʦʚʞ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨ̔ ʦʜʫ ʧʨʦʪʽʢʘʶʪʴ ʧʨʦʮʝʩʠ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ ʽ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʪʢʘʥʠʥ. ʅʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʽ ʛʣʘʜʢʦʤ'ʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʩʫʜʠʥ 

ʧʨʠʩʫʪʥʽ Ŭ-ʽ ɓ-ʨʝʮʝʧʪʦʨʠ ʝʩʪʨʦʛʝʥʽʚ, ʷʢʽ ʻ ʧʦʪʫʞʥʠʤʠ ʨʝʛʫʣ̫ʪʦʨʘʤʠ ʘʥʛʽʦʛʝʥʝʟʫ 

[78, 135]. ʇʨʦʮʝʩʠ ʘʥʛʽʦʛʝʥʝʟʫ ʧʨʦʪʽʢʘʶʪʴ ʧʨʦʪʛ̫ʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʛʝʩʪʘʮ̔ʾ , 

ʧʦʯʠʥʘʶʯʠ ʟ ʨʘʥʥʽʭ ʪʝʨʤʽʥʽʚ. ʅʘʡʙʽʣʴʰʘ ʘʢʪʠʚʥʽʩʪʴ ʮʠʭ ʷʚʠʱ ʤʘ̒ ʤʽʩʮʝ, 

ʙʝʟʧʝʨʝʯʥʦ, ʥʘ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ ʢʨʦʚʦʥʦʩʥʦʾ ʩʠʩʪʝʤʠ ʽ ʩʪʘʥʦʚʣʝʥʥʷ 

ʛʝʤʦʭʦʨʽʘʣʴʥʦʾ ʧʣʘʮʝʥʪʠ, ʦʜʥʘʢ ʫʧʨʦʜʦʚʞ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʽʦʜʫ ʛʝʩʪʘʮʽʾ 

ʥʝʦʘʥʛʽʦʛʝʥʝʟ ʽ ʚʘʩʢʫʣʦʛʝʥʝʟ ʟʘʙʝʟʧʝʯʫʁʪɹ ʧʦʩʪ̔ ʡʥʝ ʦʥʦʚʣʝʥʥʷ ʢʘʧʽʣʷʨʥʦʛʦ ʨʫʩʣʘ 
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ʽ ʜʦʙʫʜʦʚʫ ʥʦʚʠʭ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ [157, 161]. ʋ ʨʘʟʽ ʚʧʣʠʚʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʩʪʠʤʫʣʷʮʽʷ ʧʨʦʮʝʩʽʚ ʘʥʛʽʦʛʝʥʝʟʫ ʜʦʟʚʦʣ̫ʻ 

ʟʙʝʨʝʛʪʠ ʘʜʝʢʚʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʩʪʘʶʯʦʛʦ ʧʣʦʜʘ ʢʠʩʥʝʤ ʽ ʧʦʞʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ [192, 267, 291, 340, 344, 423].  

ʇʽʜ ʯʘʩ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʨʝʜʫʢʫʶʪʴʩʷ ʨʝʮʝʧʪʦʨʠ, ʷʢʽ ʻ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʣʷ ʢʣʽʪʠʥ ʎʊ ʫ ʩʢʣʘʜʽ ʝʧʽʪʝʣʽʶ ʚʦʨʩʠʥ, ʥʘʧʨʠʢʣʘʜ ʽʥʪʝʛʨʠʥ Ŭ1ɓ1. 

ʋ ʣʟ̔ʠʩʽ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʩʪʨʦʤʠ, ʝʥʜʦʪʝʣʽʶ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʩʧʝʮʠʬ̔ʯʥʽ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ (MMPs), ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʽʥʚʘʟʠʚʥʠʤ ʎʊ [163, 194, 

292, 304, 343]. ɿʤʽʥʠ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʡʦʛʦ ʩʢʣʘʜ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʢʣʽʪʠʥ ʎʊ ʤʦʞʥʘ ʟʘʬʽʢʩʫʚʘʪʠ ʪʘ ʦʮʽʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʛʽʩʪʦʭʽʤʯ̔ʥʦʛʦ 

ʤʝʪʦʜʫ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʨʢʝʨʽʚ ʮʠʪʦʢʝʨʘʪʠʥʽʚ 7 ʽ 8 ʟ ʧʦʜʘʣʴʰʦʶ 

ʤʦʨʬʦʤʝʪʨʽʻʶ [1, 102, 206, 226, 346, 358]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʽʥʚʘʟʠʚʥʠʭ ʽʥʪʝʨʩʪʠʮʽʡʥʠʭ ʢʣʽʪʠʥ ʎʊ ʥʘ ʩʧʽʨʘʣʴʥʽ, ʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʽ ʨʘʜʽʘʣɹʥ̔  ʘʨʪʝʨʽʾ, ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʰʠʨʦʢʽ ʝʥʜʦ-  ̔

ʤ̔ ʦʤʝʪʨʽʘʣɹʥ̔ ʩʝʛʤʝʥʪʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʭ ʘʨʪʝʨʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʪʽʣ 

ʧʨʦʪʠ ʮʠʪʦʢʝʨʘʪʠʥʫ 8 ʜʦʟʚʦʣʷʻ ʽʤʫʥʦʚʽʟʫʘʣʽʟʫʚʘʪʠ ɯʎ [226]. ɿʘ ʚʽʜʩʫʪʥʦʩʪ̔  

ʥʝʦʙʭʽʜʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʨʘʜʽʘʣʴʥʠʭ ʘʨʪʝʨʡ̔ ʚʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ 

ʪʦʢʫ ʢʨʦʚʽ ʫ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʤʫ ʧʨʦʩʪʦʨ ̔ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʚʦʨʩʠʥʦʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʷʢʽʨʥʠʭ [18, 37, 358, 406]. ɼʦ ʢʽʥʮʷ 

ʚʘʛʽʪʥʦʩʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥ̔ ʘʨʪʝʨʽʾ ʩʪʘʶʪʴ ʢʦʨʦʪʰʠʤʠ ʽ ʤʝʥʰ ʟʚʠʚʠʩʪʠʤʠ, 

ʤʽʰʢʦʚʠʜʥʠʤʠ, ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʫ. ʅʘʷʚʥʽ ʜʘʥʽ, ʱʦ ʽʥʚʘʟʠʚʥʠʡ ʪʨʦʬʦʙʣʘʩʪ 

ʩʪʠʤʫʣʶ ̒ʧʨʦʜʫʢʮʽʶ ʘʥʛʽʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ [66, 122, 202, 272, 402, 448, 481]. 

ɽʥʜʦʚʘʩʢʫʣʷʨʥʠʡ ʽʥʚʘʟʠʚʥʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʨʫʧʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʦʩʢʽʣʴʢʠ ʤʝʪʘ ʽ ʫʥʢ̔ʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʝʥʜʦʚʘʩʢʫʣʷʨʥʠʭ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ ʧʦʣʷʛʘʪʁʴ ʫ ʟʜʘʪʥʦʩʪʽ ʽʤʽʪʫʚʘʪʠ ʬʝʥʦʪʠʧ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽ ʚʙʫʜʦʚʫʚʘʪʠʩʷ ʟʩʝʨʝʜʠʥʠ ʚ ʩʪʽʥʢʠ ʨʘʜʽʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟ ʣʽʟʠʩʦʤ ʝʣʘʩʪʠʯʥʦʛʦ ʽ ʤô̫ ʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʟʘʤɦ̔ʝʥʥʷʤ ʬʙ̔ʨʠʥʦʾʜʦʤ [387, 397, 404, 490, 491]. ɽʎ ʚʽʜʨʟ̔ʥ̫ʻʪʴʩʷ ʥʝ ʣʠʰʝ 

ʩʚʦ̒ ʶ ʣʦʢʘʣʽʟʘʮʽʻʶ, ʘ ʡ ʜʝʷʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʄʝʭʘʥʽʟʤ ʧʨʦʥʠʢʥʝʥʥʷ ʮʴʦʛʦ ʎʊ 

ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʚʠʩʪʠʣʢʫ ʩʢʣʘʜʥʠʡ, ʚʽʥ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʯʝʨʝʟ ʢʘʜʛʝʨʠʥ  ̔ Fas-
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ʣʽʛʘʥʜ/Fas-ʩʠʛʥʘʣʴʥʫ ʩʠʩʪʝʤʫ [275, 295, 487]. ʅʘ̫ʚʥ̔ ʜʘʥʽ, ʱʦ ʮʴʦʤʫ ʩʧʨʠʷʻ 

ʬʘʛʦʮʠʪʦʟ ʝʥʜʦʚʘʩʢʫʣʷʨʥʠʤ ʎʊ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ [286, 315, 378, 397, 495]. 

ɿʘ ʜʘʥʠʤʠ Kong X, Chen X, Ou S, Wang W, Li  R. (2022), ʙʘʛʘʪʦʷʜʝʨʥʽ 

ʛ̔ ʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ ʫʧʨʦʜʦʚʞ ʜʨʫʛʦʾ ʭʚʠʣʽ ʎʊɯ, ʧʦʰʠʨʶʶʯʠʩʴ ʚ ʮʝʥʪʨʘʣʴʥʠʭ 

ʚʜ̔ʜʽʣʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʤʝʞʽ ʟ ʤʦ̔ʤʝʪʨʽʻʤ, ʥʘʯʝʙʪʦ ʟʫʩʪʨʽʚʰʠ 

ʧʝʨʝʰʢʦʜʫ, ʫʪʚʦʨʶʶʪʴ ʚʝʣʠʢʽ ʩʢʫʧʯʝʥʥʷ ʚ ʤʽʞʤô̫ ʟʦʚʠʭ ʧʨʦʰʘʨʢʘʭ [261]. ɿ 33-ʛʦ 

ʪʠʞʥʷ ʛʝʩʪʘʮʽʾ ʽʥʚʘʟʽʷ ʟʘʪʫʭʘʻ, ʘʣʝ ʥʘ ʾʾ ʤʝʞʽ ʚ ʤʽʦʤʝʪʨʽʾ ʟʘʚʞʜʠ ʚʠʟʥʘʯʘʁʪʴʩ ̫

ɹɻʂ; ʚ 37-40 ʪʠʞʥʽʚ ʚ ʙʘʛʘʪʴʦʭ ʜʽʣʷʥʢʘʭ ʤʽʦʤʝʪʨʽʶ ʮʝʥʪʨʘʣʴʥʦʾ ʟʦʥʠ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʧʣʦʱʘʜʢʠ ʚʦʥʠ ʧʝʨʝʚʘʞʘʪʁʴ. ʉʪʨʫʢʪʫʨʘ ɹɻʂ ʤʘʻ ʭʘʨʘʢʪʝʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ: ʚʠʩʦʢʠʡ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʽʥʜʝʢʩ, ʨʦʟʚʠʥʝʥʠʡ ʢʦʤʧʣʝʢʩ 

ɻʦʣʴʜʞʽ, ʙʘʛʘʪʦ ʮʠʩʪʝʨʥ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, ʚ ʮʠʪʦʧʣʘʟʤʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʢʣʘʩʪʝʨʠ ʛʣʽʢʦʛʝʥʫ ʽ ʢʨʘʧʣʠʥʠ ʣʽʧʽʜʽʚ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʩʠʥʪʝʟ ʙʽʣʢʽʚ, 

ʬʝʨʤʝʥʪʽʚ ʽ ʛʦʨʤʦʥʽʚ ʜʣʷ ʘʚʪʦʢʨʠʥʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʽʥʚʘʟʽʾ [184, 226, 261, 330, 404]. 

ʈʘʟʦʤ ʟ ʪʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ: ʛʽʛʘʥʪʩʴʢʽ ʙʘʛʘʪʦʷʜʝʨʥʽ 

ʢʣʪ̔ʠʥʠ ï ʮʝ ʬʽʥʘʣ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ, ʦʩʢʽʣʢɹʠ ʮʽ ʢʣʪ̔ʠʥʠ 

ʣʦʢʘʣʟ̔ʫʁʪɹʩʷ ʥʘ ʢʨʘʡʥʽʡ ʤʝʞ̔  ʽʥʚʘʟʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʤʽʦʤʝʪʨʽʾ, ʯʠ ʮʝ ʘʛʨʝʛʘʮʽʷ 

ʘʢʪʠʚʥʠʭ ʢʣʽʪʠʥ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʾʭ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʬʫʥʢʮʽʾ, ʩʚʦʻʨʽʜʥʠʡ ʨʝʟʝʨʚ ʎʊɯ? 

ɸʜʞʝ ʚʽʜ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʽ ʚʨʝʰʪʽ 

ʩʧʨʠʷʪʣʠʚʝ ʟʘʚʝʨʰʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ. 

ɼʣʷ ʢʨʘʱʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʧʦʨʫʰʝʥʥʷ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʽ ʤ̔ʦʤʝʪʨʽʾ ʫ ʜʨʫʛʽʡ 

ʧʦʣʦʚʠʥʽ ʚʘʛʽʪʥʦʩʪʽ ʽ, ʷʢ ʥʘʩʣ̔ ʜʦʢ, ʧʝʨʬʫʟʽʾ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʛʦ ʧʨʦʩʪʦʨʫ, ʩʣʽʜ 

ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʬʘʢʪʦʨʘʭ ʨʝʛʫʣʷʮʽʾ ʽʥʚʘʟʽʾ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʝʨʚʠʥʥʠʡ ʚʦʨʩʠʥʯʘʩʪʠʡ ʪʨʦʬʦʙʣʘʩʪ, ʚʩʪʫʧʘʶʯʠ ʥʘ 

ʰʣʷʭ ʤʽʛʨʘʮʽʾ ʪʘ ʬʦʨʤʫʶʯʠ ʧʨʦʣʽʬʝʨʘʪʠ ʚ ʦʩʥʦʚʘʭ ʷʢʽʨʥʠʭ ʚʦʨʩʠʥʦʢ, ʧʨʠʥʮʠʧʦʚʦ 

ʟʤʽʥʶ ̒ ʥʝ ʣʠʰʝ ʟʦʚʥʽʥhʶ ʨʝʮʝʧʪʦʨʥʫ ʩʪʨʫʢʪʫʨʫ, ʘ ʡ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʥʫʪʨʽʰʥʽ 

ʤʝʭʘʥʽʟʤʠ. ʎʝʡ ʧʦʜʽʣ ʽ ʩʘʤ ʧʨʦʮʝʩ ʨʝʛʫʣʶʶʪʴʩʷ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʤʠ ʬʘʢʪʦʨʘʤʠ 

[221, 225, 255, 260, 335, 401]. ʅʘ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ʚʧʣʠʚʘʻ ʨʷʜ ʙʽʣʢʽʚ ʽ ʬʝʨʤʝʥʪʽʚ: 

ʪʘʢ, ʧʦʩʠʣʶʶʪʴ ʽʥʚʘʟʽʶ ʧʣʘʮʝʥʪʘʨʥʠʡ ʧʨʦʪʝʾʥ-13 (ʈʈ 13), ʢ̫ʠʡ ʟʘʧʫʩʢʘʻ ʥ̔ʚʘʟ̔ʁ , ʘ 
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ʪʘʢʦʞ ʧʣʘʮʝʥʪʘʨʥʠʡ ʧʨʦʪʝʾʥ ɸ (ʈɸʈʈ-ɸ), ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʦʛʦ ʟʨʦʩʪʘʻ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʞʽʥʢʠ ʫʧʨʦʜʦʚʞ ʚʘʛʽʪʥʦʩʪʽ ʽ ʟʥʠʞʫʻʪʴʩʷ ʧʽʩʣʷ ʧʦʣʦʛʽʚ, ï ʚʥ̔ ʩʧʨʠʷʻ ʽʥʚʘʟʽʾ 

[82, 107, 261, 363, 459, 500]. 

ɺʢʨʘʡ ʥʝʦʙʭʽʜʥʠʡ ʣʽʟʠʩ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ ʥʘ ʰʣʭ̫ʫ 

ʥ̔ʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʽ ʙʘʛʘʪʦʷʜʝʨʥʠʭ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʨʝʛʫʣʶʻʪʴʩʷ 

ʘʚʪʦʢʨʠʥʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʢʘʥʠʥʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ ʊɯʄʈs, ʷʢʽ 

ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ʪʨʦʬʦʙʣʘʩʪʘ in vivo [477]. ʊɯʄʈ-1 ʚʧʣʠʚʘʻ ʥʘ ʚʩʽ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ ʚ ʘʢʪʠʚʥʽʡ ʬʦʨʤ̔ ̔ ʥʘ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʫ 9 (ʄʄʈ-9) ʚ ʣʘʪʝʥʪʥʽʡ 

ʬʦʨʤʽ [133, 304]. ʊɯʄʈ-2 ʻ ʩʧʝʮʠʬ̔ʯʥʠʤ ʜʣʷ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 2 (ʄʄʈ-2), ʊɯʄʈ-3 

ʜʽʻ ʥʘ ʚʩʽ ʪʠʧʠ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ ʫ ʣʶʜʠʥʠ [304, 343, 347]. ɺ ʽʥʚʘʟʠʚʥʦʤʫ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ ʜʦʥʦh ʝʥʦʾ ʧʣʘʮʝʥʪʠ ʧʽʩʣʷ ʧʦʣʦʛʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪɹʩ̫ ʚʠʩʦʢʘ 

ʘʢʪʠʚʥʽʩʪʴ ʊɯʄʈs, ʮʽ ʩʫʙʩʪʘʥʮʽʾ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠʩʷ ʚ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʤʫ 

ʤʘʪʨʠʢʩʽ ʽ ʬʽʙʨʠʥʦʾʜʽ ʚ ʦʙʣʘʩʪʽ ʬʽʙʨʦʥʝʢʪʠʥʧʦʟʠʪʠʚʥʠʭ ʬʽʙʨʠʣ, ʟʘʥʫʨʝʥʠʭ ʚ 

ʛʝʧʘʨʘʥ-ʩʫʣʴʬʘʪ ʽ ʚʽʪʨʦʥʝʢʪʠʥ [168, 253, 351, 392, 437, 499]. 

ʂʠʩʝʥʴ ï ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʝʛʫʣʷʪʦʨʚ̔ ʧʨʦʮʝʩʫ ʎʊɯ. ʅʠʟɹʢʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ ʚʧʣʠʚʘʻ ʥʘ ʪʨʘʥʩʢʨʠʧʮʽʡʥʽ ʬʘʢʪʦʨʠ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ, 

ʟʤʽʥʶʶʯʠ ʧʨʦʮʝʩ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʨʦʬʦʙʣʘʩʪʘ ʪʘ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ [163]. 

ɺʘʩʢʫʣʷʨʠʟʘʮʽʷ ʤʘʪʢʠ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʩ̔ʪʫ ʢʠʩʥʶ ʚ ʧʦʚ̔ʪʨʽ, ʱʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣɹʥʦ ʥʘ ʫɦʨʘʭ [66, 67, 103, 181, 237, 291].  

ɺʧʣʠʚ ʢʠʩʥʶ ʥʝʦʜʥʦʟʥʘʯʥʠʡ. ʅʘʜʪʦ ʥʠʟʴʢʠʡ ʡʦʛʦ ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ ʫ 

ʱʫʨʽʚ ʟʤʝʥʰʫʻ ʯʘʩʪʢʫ ʽʥʚʘʟʠʚʥʦʛʦ ʽ ʧʽʜʚʠʱʫʻ ʦʙô̒ ʤ ʝʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ [95, 163, 294, 358]. ʁʤʦʚʽʨʥʦ, ʮʝ ʘʜʘʧʪʠʚʥʠʡ ʤʝʭʘʥʽʟʤ.  

ɻʧ̔ʦʢʩ̫̔ ʤʘʪʝʨʽ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʪʘ ʧʦʰʠʨʝʥʥ̫  ʡʦʛʦ ʥʝ 

ʣʠʰʝ ʚ ʟʦʥʫ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʝʥʜʦʤʝʪʨʽʶ, ʘʣʝ ʡ ʥʘ ʟʥʘʯʥʦ ʜʦʚʰʫ ʜʠʩʪʘʥʮʽʶ ʪʘ 

ʽʥʢʦʨʧʦʨʘʮʽʶ ʚ ʩʪʽʥʢʠ ʨʘʜʽʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ [102, 206]. ɻʽʧʦʢʩʽʷ ʚʧʣʠʚʘʻ ʥʘ 

ʽʥʽʮʽʘʮʽʶ ʎʊ ʥʝ ʚʝʩʴ ʪʝʨʤʽʥ ʛʝʩʪʘʮʽʾ, ʘ ʚ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʪʘʢ ʟʚʘʥʝ 

ʛʝʩʪʘʮʽʡʥʝ ʚ̔ ʢʥʦ [226]. ɺ ʥʦʨʤʽ ʥʘʩʠʯʝʥʥʷ ʢʠʩʥʝʤ ʤʘʪʝʨʠʥʩʴʢʦʾ ʢʨʦʚʽ, ʷʢʘ ʦʤʠʚʘʻ 

ʧʣʘʮʝʥʪʘʨʥʽ ʚʦʨʩʠʥʠ, ʫʧʨʦʜʦʚʞ 10 ï 12 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʻ 20 ʤʤ ʨʪ. 

ʩʪ., ʟʨʦʩʪʘʶʯʠ ʜʦ 40 ï 80 ʤʤ ʨʪ. ʩʪ. ʚ ɯɯ ʽ ɯɯɯ ʪʨʠʤʝʩʪʨʘʭ [333, 352]. ɽʤʙʨʽʦʥʘʣʴʥʠʡ 

ʪʘ ʨʘʥʥʽʡ ʧʣʘʮʝʥʪʘʨʥʠʡ ʨʦʟʚʠʪʦʢ ʚ̔ʜʙʫʚʘʶʪʴʩ ̫ʥʘ ʬʦʥʽ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ 
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ʟʘʚʜʷʢʠ ʪʨʘʥʩʧʦʨʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʤʘʪʝʨʠʥʩʴʢʦʾ ʢʨʦʚʽ ʽ ʩʝʢʨʝʮʽʾ 

ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʝʥʜʦʤʝʪʨʽʘʣʴʥʠʤʠ ʟʘʣʦʟʘʤʠ, ʥʘʟʚʘʥʠʤʠ ʛʽʩʪʽʦʪʨʦʬʥʠʤʠ [184, 255, 

260, 286, 296, 401, 448, 486]. 

ʇʝʨʚʠʥʥʘ ʥʘʜʤʽʨʥʘ ʧʝʨʬʫʟʽʷ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʛʦ ʧʨʦʩʪʦʨʫ ʧʽʜ ʯʘʩ ʧʝʨh ʠʭ 

10 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʚʪʨʘʪʠ ʚʘʛʽʪʥʦʩʪʽ ʯʝʨʝʟ ʧʦʰʢʦʜʞʫʶʯʽ ʝʬʝʢʪʠ 

ʨʝʘʢʪʠʚʥʠʭ ʧʦʭʽʜʥʠʭ ʢʠʩʥʶ [163, 250]. ɺ ʧʝʨʽʦʜ ʩʪʘʥʦʚʣʝʥʥʷ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʛʦ 

ʢʨʦʚʦʪʦʢʫ (11 ï 12 ʪʠʞʥʽʚ ʧʽʩʣ ̫ ʟʘʧʣʽʜʥʝʥʥʷ) ʚʽʜʤʯ̔ʘ̒ ʪʴʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʟʥʠʭ ʬʝʨʤʝʥʪʽʚ: ʢʘʪʘʣʘʟʠ, ʛʣʫʪʘʪʽʦʥ-ʧʝʨʦʢʩʠʜʘʟʠ, Mn-, Zn-

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʚ ʧʣʘʮʝʥʪʘʨʥʽʡ ʪʢʘʥʠʥʽ [369, 386, 410, 419]. 

ɿʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʢʠʩʥʶ ʫ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʤʫ ʧʨʦʩʪʦʨ̔ ʧʣʘʮʝʥʪʠ ʟʥʘʯʥʦ ʁ

ʤʨ̔ʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ɯɯ ï ɯɯɯ ʪʨʠʤʝʩʪʨʘʭ, ʜʦʩʷʛʘʶʯʠ 40 ʤʤ ʨʪ. ʩʪ. ʫ ɯɯɯ ʪʨʠʤʝʩʪʨʽ 

[358]. ʉʝʨʝʜ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʢʠʩʥʝʤ, ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʻ HIF ï ʛʧ̔ʦʢʩʽʡʥʦ-ʽʥʜʫʮʠʙʝʣʴʥʠʡ ʬʘʢʪʦʨ-1: ʧʨʦʤʦʫʪʝʨ ʪʨʘʥʩʢʨʠʧʮʽʾ ʚ 

ʧʝʨ̔ʦʜ ʛʧ̔ʦʢʩʽʾ, ʚʽʥ ʧʽʜʪʨʠʤʫʻ ʥʦʨʤʘʣʴʥʫ ʧʣʘʮʝʥʪʘʨʥʫ ʬʫʥʢʮʽʶ ʚ ʮʝʡ ʧʝʨʽʦʜ [276]. 

HIFŬ ʤʦʞʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʨʝʛʫʣʁʚʘʪʠ ʢʣʽʪʠʥʥʫ ʧʨʦʣʽʬʝʨʘʮʽʶ ʽ ʘʧʦʧʪʦʟ ʯʝʨʝʟ 

ʛʝʥʠ ʨ53, ʨ21 ʽ ɺʩl-2 [78, 144, 218, 249, 297, 326, 411, 463, 471]. 

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘ̫ʚʥʽ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʛʽʧʦʢʩʠʯʥʠʭ ʩʪʘʥʘʭ 

ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʟʦʢʨʝʤʘ ʧʨʠ ʘʥʝʤʽʾ ʚʘʛʪ̔ʥʦʾ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʩʠʣʝʥʘ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʘ ʥ̔ʚʘʟʽʷ ʪʘ ʙʽʣʴʰʘ ʜʠʣʷʪʘʮʽʷ ʧʨʦʩʚʽʪʽʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣʽʪʠʥ ʚ ʧʣʘʮʝʥʪʘʨʥʠʭ ʚʦʨʩʠʥʢʘʭ ʽ 

ʚʨʝʰʪʽ ʟʤʽʥʶʶʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʛʘʟʦʦʙʤʽʥʫ ʚ 

ʩʪʦʨʦʥʫ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ [18, 81, 415, 423]. ʊʘʢʽ ʚ̫ʠʱʘ ʤʦʞʫʪɹ  ʙʫʪʠ ʨʦʟʮʽʥʝʥʽ ʷʢ 

ʘʜʘʧʪʠʚʥʘ ʨʝʘʢʮʽʷ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʢʠʩʥʶ ʤʽʞ ʧʣʘʮʝʥʪʦʶ ʪʘ ʧʣʦʜʦʤ 

[163, 188, 257, 319, 394, 423]. 

ʂʦʣʝʢʪʠʚʦʤ ʜʦʩʣʽʜʥʠʢʽʚ Velicky P, Knöfler M, Pollheimer J. (2016) 

ʧʦʢʘʟʘʥʦ, ʱʦ ʘʜʘʧʪʠʚʥʠʡ ʧʨʦʮʝʩ ʚ ʧʣʘʮʝʥʪʽ ʞʽʥʦʢ ʟ ʘʥʝʤʽʻʶ ʥʝ ʦʙʤʝʞʫʻʪʩɹʷ 

ʧʣʘʮʝʥʪʘʨʥʠʤʠ ʚʦʨʩʠʥʢʘʤʠ ʽ ʚʢʣʯʁʘʻ ʧʦʢʨʘʱʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʾ ʦʢʩʠʛʝʥʘʮʽʾ ʥʘ 

ʨ̔ ʚʥʽ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʟ ʙʽʣʴʰ ʛʣʠʙʦʢʦ  ʁ ʽʥʚʘʟʽʻʶ ʪʘ ʜʠʣʷʪʘʮʽʻʶ ʤʘʪʢʦʚʠʭ 

ʨʘʜʽʘʣʥɹʠʭ ʘʨʪʝʨʽʡ [459]. ʈʘʟʦʤ ʟ ʪʠʤ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʘ ʛʽʧʦʢʩʽʷ (ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʢʣʽʪʠʥ ʥʘ ʬʦʥʽ 1% ʦʢʩʠʛʝʥʘʮʽʾ) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ 
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ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ ʚ ɯ ʪʨʠʤʝʩʪʨʽ ʽ ʨʝʜʫʢʮʽʻʶ ʜʠʬʝʨʝʥʮʽʚʁʘʥʥ̫ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ 

ʚ ʧʣʘʮʝʥʪʽ, ʚ ʭʦʨʽʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʷʢʦʾ ʩʧʦʩʪʝʨʛ̔ʘʻʪʴʩʷ ʧʦʩʠʣʝʥʘ ʘʧʦʧʪʠʯʥʘ 

ʟʘʛʠʙʝʣʴ ʢʣ̔ʪʠʥ [291, 369, 419, 471]. 

Redline R. W. ʫ 2015 ʨʦʮʽ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ çPlacental classification 

(incorporating the 2014 Amsterdam Placental Workshop Group criteria)è, ʟʛʽʜʥʦ ʟ 

ʷʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʘʪʦʣʦʛ̔ʯʥʽ ʩʪʘʥʠ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʧʨʦʚʦʢʫʶʪʴ ʧʝʚʥ̔ 

ʧʦʨʫʰʝʥʥʷ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜ̔ ʣ̫ʥʢʠ [375, 376]. ʂʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ Harris L. K., Benagiano M., 

D'Elios M. M., Brosens I., Benagiano G. (2019) ʤʦʨʬʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ 

ʘʜʝʢʚʘʪʥʘ ʪʝʨʤʽʥʫ ʚʘʛʽʪʥʦʩʪʽ ʎʊɯ ʻ ʢʣʶʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʫ ʤʦʨʬʦʛʝʥʝʟʽ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʪʘ ʥʦʨʤʘʣʴʥʦʾ ʛʝʩʪʘʮ̔ʾ , ʘ ʾʾ ʧʦʨʫʝhʥʥ̫ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚ ̔

ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʚʘʛʽʪʥʦʩʪ̔ [206]. 

ʊʘʢ, ʙʣʘʩʪʦʧʘʪʽʾ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʧʦʯʘʪʢʦʚʦʾ ʪʘ 

ʧʝʨʰʦʾ ʭʚʠʣʴ ʽʥʚʘʟʽʾ  [102]. ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʜʨʫʛʦʾ ʭʚʠʣʽ ʽʥʚʘʟʽʾ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʛʝʩʪʦʟʽʚ, ʘʪʝʨʦʟʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʭ ʘʨʪʝʨʽʡ, 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʟʘʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ [91, 95, 206, 358, 428, 481]. 

ɻʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ ʪʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʤʘʪʝʨʽ, ʷʢ ʩʠʩʪʝʤʥʘ ʧʘʪʦʣʦʛʽʷ, ʤʦʞʫʪɹ 

ʩʧʨʠʯʠʥʠʪʠ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʛʝʩʪʘʮʽʡʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʩʧʽʨʘʣʴʥʠʭ ʽ ʨʘʜʽʘʣʴʥʠʭ ʘʨʪʝʨʽʡ 

ʤʘʪʢʠ [138, 402]. ʇʨʠʨʦʱʝʥʥʷ, ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʣʘʮʝʥʪʠ, ʤʽʦʤʠ, ʩʢʣʝʨʦʟ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʯʘʩʪʦ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʪʢʘʥʠʥʥʠʭ ʽ ʢʣʽʪʠʥʥʠʭ 

ʩʧʽʚʚ̔ ʜʥʦʰʝʥʴ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥ̔ʡ ʜʽʣʷʥʮʽ [222, 236, 399, 444]. ʅʘʷʚʥʽ ʜʘʥʽ, 

ʱʦ ʧʨʠ ʧʨʝʝʢʣʘʤʧʩʽʾ ʽʥʚʘʟʠʚʥʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ ʟʙʝʨ̔ ʛʘʻ ʝʢʩʧʨʝʩʽʶ ʘʜʛʝʟʠʚʥʠʭ 

ʨʝʮʝʧʪʦʨ̔ ʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʧʦʧʫʣʷʮ̔ʾ ʪʨʦʬʦʙʣʘʩʪʘ, ʽ ʥʝʜʦʩʪʘʪʥʴʦ 

ʟʤʽʥʶʻ ʨʝʮʝʧʪʦʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʚʘʟʽʁ  ʪʘ/ʘʙʦ ʽʤʽʪʫʶʪɹ ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ 

ʬʝʥʦʪʠʧ: ʨʽʚʥʽ VEGF ʪʘ VEGFR-1 ʟʘʣʠʰʘʶʪʴʩʷ ʟʥʠʞʝʥʠʤʠ, ʨʘʟʦʤ ʟ ʪʠʤ ʨʽʚʝʥʴ 

PIGF ʥʝ ʟʤ̔ʥʶʻʪʴʩʷ [358, 390, 415, 423]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ Staff A.C., Fjeldstad H.E., Fosheim I.K. (2022) ʪʘ ʽʥ. 

ʚʠʩʣʦʚʣʶʻʪʴʩʷ ʜʫʤʢʘ, ʦɦ ʢʣʁ ʯʝʤ ʜʦ ʫʩʧʽhʥʦʾ ʧʣʘʮʝʥʪʘʮʽʾ ʪʘ ʥʦʨʤʘʣʴʥʦʾ ʬʫʥʢʮʽʾ 

ʧʣʘʮʝʥʪʠ ʻ ʥʝ ʣʠʰʝ ʬʟ̔̔ ʦʣʦʛʽʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʟ 
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ʨʝʤʦʜʝʣʚʁʘʥʥʷʤ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʭ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʽ ʮʝʡ ʩʢʣʘʜʥʠʡ 

ʧʨʦʮʝʩ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʜʝʮʠʜʫʘʣʴʥʠʤʠ ʽʤʫʥʥʠʤʠ 

ʢʣʪ̔ʠʥʘʤʠ ʪʘ ʽʥʚʘʟʠʚʥʠʤ ʪʨʦʬʦʙʣʘʩʪʦʤ ʚ ʩʪʽʥʮʽ ʤʘʪʢʠ. ɼʦʩʣʽʜʥʠʢʘʤʠ ʫʟʘʛʘʣʴʥʝʥʦ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʦʨʫʰʝʥʥ ̫ʝʢʩʪʨʘʚʦʨʩʠʥʯʘʩʪʦ ʾʽʥʚʘʟʽ ʾʩʧ̔ ʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ 

ʧʨʠ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʘ ʪʘʢʦʞ ʢʦʨʦʪʢʦ ʥʘʚʝʜʝʥʦ ʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʧʦʨʫʰʝʥʦʾ 

ʝʥʜʦʛʣʘʥʜʫʣʷʨʥʦʾ ʪʘ ʝʥʜʦʚʝʥʦʟʥʦʾ ʪʨʦʬʦʙʣʘʩʪʥʦʾ ʽʥʚʘʟʽʾ [421]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʜʫʤʢʫ ʧʘʪʦʛʽʩʪʦʣʦʛʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʧʨʦʙʣʝʤʫ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔, ʦʩʥʦʚʥʦʶ ʣʘʥʢʦ ʁ ʚ ʧʦʨʫʰʝʥʥʽ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʫ ʻ ʥʝʜʦʩʪʘʪʥʽʩʪɹ  ʜʨʫʛʦʾ ʭʚʠʣʽ ʽʥʚʘʟʽʾ ʎʊ, ʧʨʠ ʮʴʦʤʫ 

ʤʘʪʁʴ ʤʽʩʮʝ ʧʦʨʫhʝʥʥʷ ʣʽʟʠʩʫ ʛʣʘʜʢʦʤ'ʷʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, 

ʥʝʜʦʩʪʘʪʥʻ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʎʊ, ʬʦʨʤʫʁʪʴʩʷ ʥʝʧʦʚʥʦʮʽʥʥ̔ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽ ʘʨʪʝʨʽʾ ʽ ʥʝʘʜʝʢʚʘʪʥʠʡ ʧʨʠʨʽʩʪ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʨʦʚʦʪʦʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽ.ʾ ʅʘʩʣʽʜʢʦʤ ʪʘʢʠʭ «ʧʦʣʦʤʦʢè ʚ ʧʨʦʮʝʩʽ 

ʩʪʘʥʦʚʣʝʥʥʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʜʦʩʪʘʚʢʘ ʢʠʩʥʶ ʽ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʜʦ ʧʣʦʜʫ ʥʝ ʧʽʜʪʨʠʤʫʶʪɹʩ̫ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʚ̔ʥʽ, ʱʦ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʇʅ [37, 83, 91, 95, 145, 216, 226, 402, 428, 429, 467, 480]. 

ɿʤ̔ ʥʠ ʩʪʥ̔ʦʢ ʩʫʜʠʥ ʚ ʞʽʥʦʯʦʤʫ ʦʨʛʘʥʽʟʤʽ, ʷʢʽ ʚʠʥʠʢʣʠ ʱʝ ʜʦ ʚʘʛʽʪʥʦʩʪʽ, 

ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʽʥʚʘʟʠʚʥʽʡ ʩʧʨʦʤʦʞʥʦʩʪʽ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ [102, 106, 

181, 192]. ʊʘʢ, ʧʨʠ ʪʨʠʚʘʣʽʡ ʘʨʪʝʨʽʘʣɹʥʽʡ ʛʽʧʝʨʪʝʥʟʽ ʾʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʘʨʪʝʨʽʘʣʴʥʠʭ ʩʫʜʠʥ ʫ ʚʠʛʣʷʜʽ ʘʜʘʧʪʠʚʥʦʾ ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʦʾ ʤʦʜʠʬʢ̔ʘʮʽʾ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʧʨʦʩʚʽʪʽʚ ʩʫʜʠʥ ʚʥʘʩʣʽʜʦʢ ʧʦʪʦʚ ʝɦʥʥʷ ʤʝʜʽʘʣʴʥʦʛʦ 

ʰʘʨʫ ʩʪ̔ ʥʦʢ. ʉʭʦʞʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʩʪʽʥʦʢ ʩʫʜʠʥ ʧʨʠ ʘʥʝʤʽʾ [37, 98, 

105, 131, 230, 288, 293, 312, 406, 421, 433].  

ʗʢ ʚʽʜʦʤʦ, ʢʦʤʧʝʥʩʘʮ̔ ʷ ʛʽʧʦʢʩʽʾ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ, ʟʫʤʦʚʣʝʥʦʾ ʘʥʝʤʽʻʶ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʽ ʥʝʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʤʝʭʘʥ̔ʟʤ̔ ʚ [100, 

149, 189, 245, 324]. ʅʝʛʝʤʦʜʠʥʘʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʤʝʥʰʠʡ 

ʦʙ'ʤ̒ ʢʨʦʚʽ, ʥʽʞ ʧʨʠ ʩʪʘʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʛʝʤʦʛʣʦʙʽʥʫ, ʚʽʜʜʘʻ ʤʘʡʞʝ ʪʘʢʫ ʞ 

ʢ̔ ʣʴʢʽʩʪɹ  ʢʠʩʥʶ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʾ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʦʟʘʢʣʽʪʠʥʥʦ ʽ ʪʦʢʩʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ [42, 227, 257, 319, 415]. 

ʆʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʜʠʥʥʫ ʩʪʽʥʢʫ ʤʘʁ ʪʴ ʛʝʤʦʜʠʥʘʤʽʯʥ ̔ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ 
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ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘʚʜʷʢʠ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ (ʟʙ̔ ʣʴʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ, 

ʫʜʘʨʥʦʛʦ ʦʙô̒ ʤʫ  ̔ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʘʥʝʤʽʾ ʩʝʨʝʜʥʴʦʾ 

ʪʷʞʢʦʩʪʽ ʢʦʤʧʝʥʩʘʮʽʷ ʜʦʩʷʛʘʻʪɹʩ̫  ʟʙʽʣʴʰʝʥʥʷʤ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ (ʥʘ 22%) [83, 

186, 298, 381]. ɺʽʜʙʫʚʘʁʪʴʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʝ ʧʦʪʦʚʱʝʥʥʷ ʤʝʜʽ ʾ ʪʘ ʽʥʪʠʤʠ, 

ʟʙ̔ʣʴʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ. ʂʨʽʤ ʪʦʛʦ, ʫ ʚʽʜʧʦʚ̔ʜʴ ʥʘ ʛʽʧʦʢʩʽʶ ʽʩʪʦʪʥʦ 

ʟʨʦʩʪʘʻ ʚʠʢʠʜ ʚ ʧʝʨʠʬʝʨʽʡʥʫ ʢʨʦʚ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʷʢʽ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʦʪʦʯʝʥʥʷ, ʤʦʞʫʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩ̫ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥ̔  ̔ ʛʣʘʜʢʦʤ'ʷʟʦʚʽ ʢʣʽʪʠʥʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪɹ ʜʦ ʱʝ ʙʽʣʴh ʦʛʦ ʧʦʪʦʚɦʝʥʥʷ ʩʪʽʥʢʠ ʩʫʜʠʥʠ ʽ ʥʘʨʦʩʪʘʥʥʷ ʾʾ ʨʠʛʽʜʥʦʩʪʽ 

[145, 192, 284, 298, 324, 369, 342, 387].  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ Schiffer V, Evers L, de Haas S, Ghossein-Doha C, Al -Nasiry 

S, Spaanderman M. (2020) ʧʦʢʘʟʘʥʦ, ʱʦ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʇʅ ʻ 

ʧʦʨʫ ʝhʥʥʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʟʘʢʣʘʜʝʥʽ ʤʦʨʬʦ-

ʬʫʥʢʮʽʡʥʽ ʟʤʥ̔ʠ ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʦʢʨʝʤʠʭ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʠʯʦʤʫ ʦʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʘʚʪʦʨʠ ʥʘʜʘʶʪʴ ʧʦʨʫʰʝʥʥʷʤ ʚ ʙʘʩʝʡʥʽ ʩʧʨ̔ʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʽ 

ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʛʦ ʧʨʦʩʪʦʨʫ, ʩʧʨʦʚʦʢʦʚʘʥʠʤ ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʽ 

ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ [402]. 

ʇʨʦʪ̫ʛʦʤ ʙʘʛʘʪʦɹʭ ʨʦʢʽʚ ʝʥʜʦʪʝʣ̔ ʡ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʧʘʩʠʚʥʘ, ʟ 

ʘʪʨʦʤʙʦʛʝʥʥʦʶ ʬʫʥʢʮʽʻʶ ʨʦʟʜʽʣʦʚʘ ʧʦʚʝʨʭʥʷ ʤʽʞ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚ'ʶ ʽ 

ʪʢʘʥʠʥʘʤʠ ʩʫʜʠʥ, ʦʜʥʘʢ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʧʦʛʣʷʜʠ ʥʘ ʨʦʣʴ ʝʥʜʦʪʝʣʽ ʁ

ʧʝʨʝʛʣʷʥʫʪʽ [74, 196, 381, 485] 

ɿʘʡʤʘʁʯʠ çʩʪʨʘʪʝʛʽʯʥʫ ʧʦʟʠʮ̔ʁ è, ʚʽʥ ʚʠʢʦʥʫʻ ʨʽʟʥʦʤʘʥʽʪʥ̔ ʬʫʥʢʮʽʾ. 

ɽʥʜʦʪʝʣʽʘʣʴʥʠʡ ʧʦʢʨʠʚ ʩʫʜʠʥ, ʚʽʜʽʛʨʘʶʯʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ, ʤʘʻ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ: ʙʘʨ'ʻʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʫ, 

ʤʝʪʘʙʦʣ̔ʯʥʫ, ʬʫʥʢʮʽʶ ʧʽʜʪʨʠʤʢʠ ʨʝʛʫʣʷʮʽʾ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʢʨʦʚ̔ , ʩʫʜʠʥʥʦʛʦ 

ʪʦʥʫʩʫ, ʽʤʫʥʦʣʦʛʯ̔ʥʠʭ ʨʝʘʢʮʽʡ, ʨʝʛʫʣʷʮʽʾ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʪʦʱʦ. 

ɸʥʪʠʘʛʨʝʛʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʥʜʦʪʝʣʽʶ ʦʙʫʤʦʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʜʽʻʶ ʧʨʦʩʪʘʮʠʢʣʽʥʫ 

 ̔ʦʢʩʠʜʫ ʘʟʦʪʫ, ʷʢʽ hʣʷʭʦʤ ʘʢʪʠʚʘʮʽ ʾʩʠʥʪʝʟʫ ʚʪʦʨʠʥʥʠʭ ʤʝʩʝʥʜʞʝʨʽʚ ʮɸʄʌ ʽ 

ʮɻʄʌ ʽʥʛʽʙʫʶʪʴ ʘʛʨʝʛʘʮʽʁ ʪʨʦʤʙʦʮʠʪ̔ʚ [124, 139, 146, 195].  

ɸʥʪʠʢʦʘʛʫʣʷʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʥʜʦʪʝʣʽʶ ʦʙʫʤʦʚʣʝʥʽ ʜʚʦʤʘ ʛʨʫʧʘʤʠ 

ʩʫʙʩʪʘʥʮʽʡ (ʩʝʢʨʝʪʦʨʥʽ ʩʫʙʩʪʘʥʮʽʾ ʽ ʤʝʤʙʨʘʥʦ-ʟʚ'ʷʟʘʥʽ ʤʦʣʝʢʫʣʠ). ɼʦ ʩʝʢʨʝʪʦʨʥʠʭ 
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ʩʫʙʩʪʘʥʮʽʡ ʚʽʜʥʦʩʷʪɹ  ʦʢʩʠʜ ʘʟʦʪʫ ʽ ʧʨʦʩʪʘʮʠʢʣʽʥ, ʜʦ ʤʝʤʙʨʘʥʦ-ʟʚ'ʷʟʘʥʠʭ ʤʦʣʝʢʫʣ 

ï ʘʥʥʝʢʩʠʥ-5, ʪʨʦʤʙʦʤʦʜʫʣ̔ʥ, ʝʢʟʦ-ɸʊʌʘʟʫ, ʛʝʧʘʨʠʥ. ɽʥʜʦʪʝʣʽʡ ʙʝʨʝ ʘʢʪʠʚʥʫ 

ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ: ʜʠʣʘʪʘʮʽʶ ʩʫʜʠʥ ʟʘʙʝʟʧʝʯʫʶʪɹ ʛʽʩʪʘʤʽʥ, 

ʙʨʘʜʠʢʽʥʽʥ, ʧʨʦʩʪʘʮʠʢʣ̔ʥ, ʦʢʩʠʜ ʘʟʦʪʫ. ʇʦʪʫʞʥʠʤ ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʥʠʤ ʝʬʝʢʪʦʤ 

ʚʦʣʦʜʽʶʪ ɹʝʥʜʦʪʝʣʽʥ-1, ʪʨʦʤʙʦʢʩʘʥ, ʘʥʛ̔ʦʪʝʥʟʠʥ-II, ʩʝʨʦʪʦʥ̔ ʥ [297, 332, 386, 474]. 

ʅʠʟʢʦʶ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ. ɺʞʝ ʟ ʨʘʥʥʭ̔ 

ʪʝʨʤʽʥʽʚ ʚʘʛʽʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩ̫  ʩʪʠʤʫʣʷʮʽʷ ʬʫʥʢʮʽ ʾʝʥʜʦʪʝʣʽ ʁʧʽʜ ʚʧʣʠʚʦʤ 

ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʣ̫̔ʥʢʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʟʨʦʩʪʘʥʥʽ 

ʨʽʚʥʷ ʧʦʩʪʽʡʥʦ ʥʘʷʚʥʠʭ ʩʧʦʣʫʢ (ʦʢʩʠʜʫ ʘʟʦʪʫ ʪʘ ʧʨʦʩʪʘʮʠʢʣʽʥʫ). ʇʦʯʠʥʘʶʯʠ ʟ II 

ʪʨʠʤʝʩʪʨʫ ʛʝʩʪʘʮʽʾ, ʚ̔ ʜʟʥʘʯʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʬʫʥʢʮʽʾ ʝʥʜʦʪʝʣʽʶ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-

ʧʣʘʮʝʥʪʘ-ʧʣʽʜè, ʱʦ ʧʨʦ̫ʚʣʷʻʪʴʩʷ ʟʙ̔ʣɹʰʝʥʥ̫ʤ ʧʨʦʜʫʢʮʽʾ ʬʘʢʪʦʨʫ ɺʽʣʣʝʙʨʘʥʜʘ, 

ʪʨʦʤʙʦʢʩʘʥʫ ʽ ʝʥʜʦʪʝʣʽʥʫ-1 [190, 195, 214, 313, 370, 410]. 

ʌʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ (VWF) ï ʧʣʘʟʤʦʚʠʡ ʛʣʽʢʦʧʨʦʪʝʾʥ, ʷʢʠʡ ʚʽʜʽʛʨʘ̒  

ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʚ ʛʝʤʦʩʪʘʟʽ, ʩʧʨʠʷʶʯʠ ʧʨʠʢʨʽʧʣʝʥʥʁ  ʢʨʦʚ'ʷʥʠʭ ʧʣʘʩʪʠʥʦʢ ʜʦ 

ʫ ʢhʦʜʞʝʥʠʭ ʤʽʩʮɹ ʚ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥʘʭ. ʉʧʝʮʠʬʽʯʥʽ ʨʝʮʝʧʪʦʨʠ ʜʦ ʬʘʢʪʦʨʘ 

ɺʣ̔ʣʝʙʨʘʥʜʘ ʚʠʷʚʣʝʥʽ ʷʢ ʚ ʤʝʤʙʨʘʥʽ ʢʨʦʚ'ʷʥʠʭ ʧʣʘʩʪʠʥʦʢ ʪʘʢ ʽ ʚ ʩʫʙʝʥʜʦʪʝʣʽʾ 

(ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʤʫ ʤʘʪʨʠʢʩ)̔. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ ʤʦʞʥʘ 

ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʤʘʨʢʝʨ ʧʦʰʢʦʜʞʝʥʦʛʦ ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽʶ, ʘ ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ 

ʝʢʩʧʨʝʩʽʾ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʪʘʢʦʞ ʧʨʦ ʘʢʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚʘʩʢʫʣʦʛʝʥʝʟʫ, 

ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ, ʧʨʦʣʽʬʝʨʘʮʽʾ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʪ̔ʠʥ ʪʘ ʘʧʦʧʪʦʟʫ ʪʨʦʤʙʦʮʠʪʽʚ [20, 

190, 224, 370, 372]. 

ɺʽʜʦʤʦ, ʱʦ ʬʘʢʪʦʨ ɺʣ̔ʣʝʙʨʘʥʜʘ ʩʠʥʪʝʟʫʻʪʴʩ ̫ʚ ʝʥʜʦʪʝʣ̔ʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʪʘ 

ʤʝʛʘʢʘʨʽʦʮʠʪʘʭ ʷʢ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʧʨʦʪʝʾʥ ʫ ʬʦʨʤʽ ʧʨʦʧʨʦʪʝʾʥʫ ʟ 

ʤʦʣʝʢʫʣʨ̫ʥʦʶ ʚʘʛʦʶ 240 ʢɼʘ. ʇʝʨʝʜ ʩʝʢʨʝʮʽʻʶ ʟ ʢʣʽʪʠʥʠ ʧʦʧʝʨʝʜʥʠʢ ʟʨ̔ʣʦʛʦ 

ʙʣ̔ʢʘ ʧʨʦʭʦʜʠʪʴ ʩʪʘʜʽʾ ʧʨʦʪʝʦʣʽʪʠʯʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ, ʛʣʶʢʦʟʫʚʘʥʥ̫ , 

ʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʪʘ ʩʫʣɹʬʘʪʫʚʘʥʥʷ. ɺ ʧʣʘʟʤʽ ʢʨʦʚʽ ʬʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ ʮʠʨʢʫʣʶʻ 

ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ ʩʘʤʦʘʛʨʝʛʫʶʯʠʭ ʩʪʨʫʢʪʫʨ ï ʚʽʜ ʜʠʤʝʨʽʚ ʜʦ ʧʦʣʽʤʝʨʽʚ. ʆʩʢʽʣʴʢʠ 

ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʩʠʥʪʝʟʫʁ ʪʴ ʬʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ ʟ ʥʘʜʣʠʰʢʦʤ, ʙ̔ ʣʴʰʘ ʡʦʛʦ 

ʯʘʩʪʠʥʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʮʠʭ ʝʥʜʦʪʝʣ̔ʘʣɹ ʥʠʭ ʢʣʽʪʠʥ ï ʚ ʩʧʝʮ̔ʘʣʴʥʠʭ 
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ʦʨʛʘʥʝʣʘʭ, ʷʢʽ ʥʘʟʠʚʘʁʪɹʩʷ ʪʣ̔ʴʮʷʤʠ ɺʝʡʙʝʣʷ-ʇʘʣʘʜʝ. ʎʝ ʪʘʢ ʟʚʘʥʠʡ ʧʫʣ 

ʟʙʝʨʽʛʘʥʥʷ, ʟʚʽʜʢʠ ʬʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ ʩʝʢʨʝʪʫʪ̒ʴʩʷ ʧʽʩʣʷ ʩʪʠʤʫʣʷʮʽʾ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʪ̔ʠʥ [78, 195, 371, 474]. 

ʋ ʨʦʙʦʪʘʭ ɼʘʚʠʜʝʥʢʦ ɯ.ʉ., ɻʘʨʚʘʩʶʢ ʆ.ɺ. (2016-2022) ʦʧʠʩʘʥʦ ʨʝʟʫʣʪɹʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥ̫ ʬʘʢʪʦʨʫ ɺʽʣʣʝʙʨʘʥʜʘ ʫ ʧʣʘʮʝʥʪʘʭ ʚʠʧʘʜʢʽʚ ʚʘʛʽʪʥʦʩʪʝʡ ʟ 

ʧʝʨʝʜʯʘʩʥʠʤʠ ʧʦʣʦʛʘʤʠ, ʘʜʞʝ ʚ ʥʝʟʨʽʣʽʡ ʧʣʘʮʝʥʪ̔ ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʫʨʭʣʠʚʽ ʧʨʦʮʝʩʠ 

ʘʥʛ̔ʦʛʝʥʝʟʫ. ɺ ʨʝʟʫʣɹʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʷʜʫ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʥʘʫʢʦʚʮʷʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʣʦʢʘʣ̔ʟʘʮ̔ʾ  ʬʘʢʪʦʨʘ ɺ̔ʣʣʝʙʨʘʥʜʘ ʚ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ 

ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ, ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ ʬʽʙʨʠʥʦʾʜ̔ ʪʘ ʥʘ 

ʧʦʚʝʨʭʥ̔ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ [5]. 

ʅʠʟʢʦʶ ʨʦʙʽʪ ʚʠʱʝʟʛʘʜʘʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʥʠʞʯʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤ̔ʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ VWF ʚ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ 

ʧʣʘʮʝʥʪʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʝʥʘʭ ʪʘ ʘʨʪʝʨʽʷʭ 

ʩʪʦʚʙʫʨʦʚʠʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ, ʥʘʡʚʠʱʘ ï ʚ ʢʘʧʽʣʷʨʘʭ ʧʨʦʤʽʞʥʠʭ ʥʝʟʨ̔ʣʠʭ 

ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ. ɺʽʜʤʽʯʘʪʁʴʩ̫ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ VWF ʪʘʢʦʞ ʚ 

ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʢʘʧʽʣʨ̫ʚ̔ ʪʝʨʤʽʥʘʣʴʥʠʭ ʪʘ ʧʨʦʤʽʞʥʠʭ ʟʨʽʣʠʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ, 

ʽ ʤʝʥʰʘ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʚ ʢʘʧʽʣʷʨʘʭ ʩʪʦʚʙʫʨʦʚʠʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ [5, 20].  

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʘʥʠʭ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʜʫʢʮ̔ ʾ ʬʘʢʪʦʨʫ ɺʽʣʣʝʙʨʘʥʜʘ ʫ 

ʩʫʜʠʥʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜ̔ʣ̫ ʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʁ  ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʢʨʘʡ 

ʥʝʜʦʩʪʘʪʥʴʦ. 

ɿʘ ʜʘʥʠʤʠ ɹʦʨʟʝʥʢʦ ɯ.ɹ. (2020) ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʚ ʋʢʨʘʾʥ ̔ʩʪʘʙʽʣɹʥʦ ʟʘʡʤʘʻ ʛʝʩʪʦʟ, ʦʩʥʦʚʥʦʁ ʣʘʥʢʦʶ ʚ ʧʘʪʦʛʝʥʝʟʽ ʷʢʦʛʦ 

ʻ ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ [2]. ʋʤʦʚʘʤʠ ʜʣ̫ ʨʦʟʚʠʪʢʫ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ 

ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʛʝʥʝʪʠʯʥʘ ʩʭʠʣʴʥʽʩʪʴ, ʛʝʤʦʜʠʥʘʤʽʯʥ̔ ʧʦʨʫʰʝʥʥʷ, 

ʦʙʫʤʦʚʣʝʥʽ ʧʦʨʫʰʝʥʥʷʤ ʎʊɯ ʽ ʥʝʧʦʚʥʦʮʽʥʥʦʶ ʛʝʩʪʘʮʽʡʥʦʾ ʧʝʨʝʙʫʜʦʚʦʁ 

ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʧʣʘʮʝʥʪʘʨʥʘ ʽʰʝʤʽʷ ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ [74, 195, 196, 332]. 

ɽʥʜʦʪʝʣʽʘʣʴʥʘ ʜʠʩʬʫʥʢʮʽʷ ʧʨʠ ʛʝʩʪʦʟʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦʨʫʰʝʥʦʶ ʟʜʘʪʥʩ̔ʪʁ 

ʝʥʜʦʪʝʣʽʶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʥʜʦʪʝʣʽʡʟʘʣʝʞʥʫ ʚʘʟʦʜʠʣʪ̫ʘʮ̔ʁ  ʚʥʘʩʣʽʜʦʢ ʜʠʩʙʘʣʘʥʩʫ 

ʩʠʥʪʝʟʫ ʽ ʚʠʚʽʣʴʥʝʥʥʷ ʩʫʜʠʥʦʨʦʟʠhʨʶʚʘʣʴʥʠʭ, ʘʥʪʠʘʛʨʝʛʘʥʪʥʠʭ ʽ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʠʭ ʬʘʢʪʦʨʽʚ ʟ ʦʜʥʦʛʦ ʙʦʢʫ,  ̔ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʽʚ ʪʘ ʧʨʦʘʛʨʝʛʘʥʪʽʚ ʟ 
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ʽʥʰʦʛʦ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʘʢʪʠʚʫʶʪʴʩʷ ʪʨʦʤʙʦʮʠʪʠ, ʟʨʦʩʪʘʻ ʾʭ ʘʛʨʝʛʘʮʽʷ, 

ʧʽʜʚʠɦ ʫʻʪʴʩʷ ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï ʪʨʦʤʙʦʤʦʜʫʣ̫ʪʦʨʽʚ 

(ʪʨʦʤʙʦʢʩʘʥʫ ɸ2, ʬʘʢʪʦʨʽʚ ɺʽʣʣʝʙʨʘʥʜʘ ʽ ʘʢʪʠʚʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ɸɼʌ, ʽʥʛʙ̔̔ʪʦʨʫ 

ʘʢʪʠʚʘʮʽʾ ʧʣʘʟʤʽʥʦʛʝʥʫ ï ʈɸI-1), ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʠʩʬʫʥʢʮ̔ʾ ʝʥʜʦʪʝʣʽʶ 

[74, 78, 196, 386, 372, 497]. 

ɿ ʧʝʨʽʦʜʫ ʜʨʫʛʦʾ ʭʚʠʣʽ ʽʥʚʘʟ̔ʾ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ (16-18 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ ) ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚ ̔ ʚʘʛ̔ ʪʥʦʾ ʟʨʦʩʪʘ̒ ʚʤʽʩʪ ʪʨʦʤʙʦʤʦʜʫʣʽʥʫ ʽ ʬʽʙʨʦʥʝʢʪʠʥʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʩʣʦʚʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʩʠʥʜʨʦʤʫ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ 

ʜʠʩʬʫʥʢʮʽʾ ʫ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʥʘʚʽʪʴ ʧʨʠ ʬʟ̔̔ʦʣʦʛʽʯʥʦʤʫ ʧʝʨʝʙʛ̔ʫ 

ʚʘʛʽʪʥʦʩʪʽ [66, 82, 95, 480, 500]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ̌ ʨʫʥʪʫʶʯʠʩʴ ʥʘ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ, ʤʦʞʥʘ ʜʡ̔ʪʠ ʚʠʩʥʦʚʢʫ, ɦ ʦ 

ʧʦʚʥʦʮʽʥʥʽʩʪʴ ʧʨʦʮʝʩ̔ʚ ʧʣʘʮʝʥʪʘʮʽʾ, ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʨʬʦʛʝʥʝʟʫ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʮʽʣʦʤʫ ʫʧʨʦʜʦʚʞ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʪʦʩʫʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʽʜè ʻ ʩʢʣʘʜʥʠʤʠ, ʜʦ ʢʽʥʮ̫  

ʥʝ ʚʠʚʯʝʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪ̔ʚ ʚʝʣʠʯʝʟʥʦʛʦ ʯʠʩʣʘ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʦʜʠʥʠʮʴ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʪʦ ʩʧʨʷʤʦʚʫʚʘʪʠ ʥʘ ʧʝʨʝʚʽʜ 

ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʧʨʦ ʬʘʢʪʦʨʠ ʪʘ ʤʝʭʘʥʽʟʤʠ, ʷʢ ̔ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʙʽʛ ʢʣʶʯʦʚʠʭ ʧʦʜʽʡ 

ʛʝʩʪʘʮʽʾ, ʚ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ ʽ, ʤʦʞʣʠʚʦ, ʪʝʩʪʠ ʜʣʷ ʨʘʥʥʴʦʾ ʜ̔ʘʛʥʦʩʪʠʢʠ ʨʽʟʥʠʭ 

ʘʢʫ ʝhʨʩʴʢʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ɿʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʧʘʪʦʣʦʛʽʾ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ̒ ʪʘʢ ʟʚʘʥʽ ʚʝʣʠʢʽ 

ʘʢʫʰʝʨʩʴʢʽ ʩʠʥʜʨʦʤʠ (ʊhe Great obstetrical syndromes), ʩʝʨʝʜ ʢʣ̔ʥʽʯʥʠʭ ʧʨʦʚ̫̔ʚ 

ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽʟ ʟʘʪʨʠʤʢʦʶ ʚʥʫʪʨʽʰʥʦɹʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ [2, 3, 34, 46, 55, 

135, 138, 201, 258, 333, 342, 465, 485]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣ̔ ʟʫ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ Scopus ʟ ʮ̔̒  ʾ

ʧʨʦʙʣʝʤʠ, ʧʨʦʚʝʜʝʥʦʛʦ Hunt K. , Kennedy S. H., Vatish M. (2016), ʪʝʨʤʽʥʦʣʦʛʽʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʩɹʷ ʜʣʷ ʦʧʠʩʫ ʩʫʙʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʬʫʥʢʮʽ ʾ ʧʣʘʮʝʥʪʠ  ̒ ʜʫʞʝ 

ʚʘʨʽʘʙʝʣʴʥʦʶ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʞʠʚʘʥʠʤʠ ʻ «ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴè (74% 

ʦʧʨʘʮʴʦʚʘʥʠʭ ʜʞʝʨʝʣ), «ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴè (25% ʩʪʘʪʝʡ), 
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çʧʣʘʮʝʥʪʘʨʥʘ ʜʠʩʬʫʥʢʮʽʷè (13% ʩʪʘʪʝʡ) ʽ çʧʣʘʮʝʥʪʘʨʥʘ ʨʝʩʪʨʠʢʮʽʷè (11% ʩʪʘʪʝʡ) 

ï ʟʘʛʘʣʦʤ ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʟʥʘʡʜʝʥʦ 17 ʨʽʟʥʠʭ ʪʝʨʤʽʥʽʚ. ʅʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʢʽʚ, 

çʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪɹè - ʪʝʨʤʽʥ, ʢ̫ʠʡ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩ̫ ʚ 

ʙʽʦʤʝʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨ ̔ ʜʣʷ ʦʧʠʩʫ ʥʝʜʦʩʪʘʪʥʴʦʾ ʬʫʥʢʮʽʾ ʧʣʘʮʝʥʪʠ, ʻ ʥʝʪʦʯʥʦ 

ʚʠʟʥʘʯʝʥʠʤ ʽ, ʟʜʘʚʘʣʦʩʷ ʙ, ʥʝ ʽʩʥʫʻ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʫʟʛʦʜʞʝʥʦʛʦ 

ʢʦʥʩʝʥʩʫʩʫ ʱʦʜʦ ʡʦʛʦ ʧʘʪʦʛʥʦʤʦʥʽʯʥʠʭ ʦʟʥʘʢ [220]. 

ɸʚʪʦʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʘʮ ɹ ʟ ʧʘʪʦʣʦʛʽʾ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-

ʧʣʽʜè Benirschke K., Burton G.J., Baergen R.N. (2011) ʪʘ ʧʘʪʦʣʦʛʽʾ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ Pijnenborg R., Brosens I., Romero R. (2010) ʚʠʟʥʘʣʠ, ʱʦ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʧʨʝʝʢʣʘʤʧʩʽ,ʾ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛ̔ʚ ʟ ʥʝʫʰʢʦʜʞʝʥʠʤʠ 

ʘʙʦ ʨʦʟʨʠʚʥʠʤʠ ʧʣʦʜʦʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ, ʚʜ̔ ʘhʨʫʚʘʥʥʷ ʧʣʘʮʝʥʪʠ ʽ ʟʘʛʠʙʝʣ̔ ʧʣʦʜʘ 

ʚʽʜʽʛʨʘʻ ʧʘʪʦʣʦʛʽ ̫ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ, ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʽʰʝʤʽʶ, ʘʣʝ, ʤʦʞʣʠʚʦ, ʡ 

ʯʝʨʝʟ ʽʥh̔, ʟʦʢʨʝʤʘ ʽʤʫʥʥʽ, ʤʝʭʘʥʽʟʤʠ [95, 102, 105, 106, 107, 117, 254, 358].  

ʋ ʙ̔ʣʴhʦʩʪʽ ʧʨʘʮɹ  ʥʝʜʦʩʪʘʪʥʩ̔ʪɹ ʧʣʘʮʝʥʪʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʥʜʨʦʤ, 

ʟʫʤʦʚʣʝʥʠʡ ʤʦʨʬʦ-ʬʫʥʢʮʡ̔ʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʥʽʡ, ʽ ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʧʣʘʮʝʥʪʠ ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʜʝʢʚʘʪʥʠʡ ʦʙʤʽʥ ʤʞ̔ ʦʨʛʘʥʽʟʤʦʤ ʤʘʪʝʨ ̔

ʽ ʧʣʦʜʘ [111, 126, 135, 138, 393]. ɿʘ Thompson L. P. ʽʟ ʩʧ̔ʚʘʚʪʦʨʘʤʠ (2016) 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʧʣʘʮʝʥʪʠ ʧʨʦʷʚʣʷʻʪʴʩ ̫ ʷʢ ʟʤʽʥʝʥʘ ʾʾ ʝʥʜʦʢʨʠʥʥʘ ʬʫʥʢʮʽʷ 

ʪʘ/ʘʙʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʮʽʣʦʛʦ 

ʨʜ̫ʫ ʟʘʭʚʦʨʁʚʘʥʴ: ʚʽʜ ʥʝʜʦʥʦ ʝhʥʦʩʪʽ ʥʝʤʦʚʣʷʪ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʤʘʪʝʨʽ, ʪʘʢʠʭ ̫ʢ 

ʧʨʝʝʢʣʘʤʧʩ̫̔  [440]. 

ɿʛ̔ʜʥʦ ʟ Novielli C. (2017) ʇʅ ï ʮʝ ʢʣʽʥʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʧʨʠ 

ʧʘʪʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʛʽʧʦʪʨʦʬʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʝhʥʥ ̫ʪʨʦʬʽʯʥʦʾ ʬʫʥʢʮʽʾ ʪʘ ʜʦ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦ ʾ ʛ̔ʧʦʢʩʽʾ ʧʣʦʜʘ [341]. Giardi G. (2017) ʚʠʟʥʘʯʠʚ ̫ ʢ 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʫ ʦʩʥʦʚʫ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʦʨʫʰʝʥʥʷ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʫ [188]. 

ʄʦʨʬʦʣʦʛ̔ʯʥʽ ʦʟʥʘʢʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣɹʥʠʭ ʨʝʘʢʮʽʡ ʧʨʠ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʣʘʮʝʥʪʠ ʥʝʚʽʜ'ʻʤʥʦ ʧʦʚ'ʷʟʘʥ̔  ʟ ʭʘʨʘʢʪʝʨʦʤ ʾʾ ʩʢʣʘʜʥʠʭ ʽ 

ʨ̔ʟʥʦʤʘʥʽʪʥʠʭ ʬʫʥʢʮʽʡ [423]. ɿʦʢʨʝʤʘ, ʛʦʣʦʚʥʠʤʠ ʟ ʥʠʭ ʻ: ʬʽʢʩʘʮ̔ ʷ ʧʣʦʜʫ ʚ ʤʘʪʮʽ 
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ʧʨʦʪʷʛʦʤ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʛʦ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʝʥʝʨʛʽʻʶ ʽ 

çʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ». ʇʦʥ̫ʪʪʷ ʬʽʢʩʘʮʽʾ ʚʢʣʶʯʘʻ ̫ʢʽʩʪʴ ʧʨʠʢʨʽʧʣʝʥʥ̫ 

ʧʣʘʮʝʥʪʠ ʜʦ ʩʪ̔ʥʢʠ ʤʘʪʢʠ, ʫʯʘʩʪɹ ʧʣʘʮʝʥʪʠ ʚ ʘʜʝʢʚʘʪʥʽʡ ʧʨʦʪʷʛʦʤ ʚʘʛʽʪʥʦʩʪʽ 

ʨʝʛʫʣʷʮʽʾ ʩʢʦʨʦʪʣʠʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʪʢʠ ʽ ʨʦʟʢʨʠʪʪʽ ʾʾ ʰʠʡʢʠ [77, 95], ʬʦʨʤʫʚʘʥʥʽ 

ʣʦʢʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʤʘʪʝʨ̔ ʜʦ ʧʣʦʜʫ [105, 106, 486], ʚʠʢʦʥʘʥʥʽ 

ʙʘʨôʻʨʥʦʾ ʬʫʥʢʮ̔ʾ ʩʪʦʩʦʚʥʦ ʧʝʚʥʠʭ ʨʝʯʦʚʠʥ, ʢʣʽʪʠʥ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʽʥʽʮʽʶʚʘʪʠ ʫ ʧʣʦʜʘ ʛʦʨʤʦʥʘʣʴʥʽ ʨʝʘʢʮʽʾ ʟ ʥʘʩʣʽʜʢʘʤʠ ʧʝʨʝʜʯʘʩʥʦʾ ʧʦʣʦʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʦʱʦ [379, 363, 441]. ʌʽʢʩʘʮʽʷ ʧʣʦʜʫ ʫ ʤʘʪʮ ̔ʪʘʢʦʞ ʚʠʟʥʘʯʘʪ̒ɹʩ ̫ ʢ̫ʽʩʪʶ 

ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʧʫʧʦʚʠʥʠ, ʘʤʥ̔ʦʪʠʯʥʦʾ ʨʽʜʠʥʠ [80, 82, 107].  

ɿʘʙʝʟʧʝʯʝʥʥ̫ ʧʣʦʜʘ ʝʥʝʨʛʽʻʶ ʪʘ çʙʫʜʽʚʝʣʴʥʠʤʠè ʤʘʪʝʨʽʘʣʘʤʠ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʟʘ ʫʯʘʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ (ʩʫʜʠʥʥʠʭ ʡ ʥʝʩʫʜʠʥʥʠʭ) ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʭ (ʚ ʪ.ʯ. 

ʨʝʛʫʣʷʪʦʨʥʠʭ) ʩʠʩʪʝʤ ʧʨʦʚʽʟʦʨʥʠʭ ʦʨʛʘʥ̔ ʚ [207, 453], ʩʝʨʝʜ ʷʢʠʭ ʧʣʘʮʝʥʪʘ ʧʦʩʽʜʘʻ 

ʛʦʣʦʚʥʝ ʤʽʩʮʝ,  ̔ʾʾ ʙʘʨôʻʨʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʣʝʢʪʠʚʥʽʩʪʶ, ʚʽʜʽʛʨʘ̒ 

ʧʝʚʥʫ ʨʦʣʴ ʫ ʟʛʘʜʘʥʠʭ ʚʠʱʝ ʧʨʦʮʝʩʘʭ [184, 262, 431].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʇʅ ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʷ ʘʙʦ ʧʦʨʫʰʝʥʥʷʤ ʬʽʢʩʘʮʽʾ ʧʣʦʜʫ ʫ ʤʘʪʮʽ 

(ʥʝʚʠʥʦʰʫʚʘʥʥʷ ʚʘʛ̔ ʪʥʦʩʪʽ, ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ), ʘʙʦ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʦʨʬʦ-

ʬʫʥʢʮ̔ʡʥʠʤʠ ʨʦʟʣʘʜʘʤʠ ʫ ʧʣʦʜʘ, ʧʨʠʯʦʤʫ ʩʝʨʝʜ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ̫ʢ ̫ʚʥʽ 

(ʟʘʪʨʠʤʢʘ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʛʽʧʦʪʨʦʬʽʷ, ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʘ 

ʛʽʧʦʢʩʽ̫) ʪʘʢ ʽ ʧʨʠʭʦʚʘʥ,̔ ʱʦ ʧʨʦʷʚʣʷʶʪʴʩ ̫ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ [3, 34, 201, 256, 421]. 

ʎʝ i  ̒ʨʝʟʫʣʴʪʘʪʠʚʥʽ ʢʨʠʪʝʨ̔ʾ  ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔.  

ʇʝʨʝʜʯʘʩʥʝ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʦʨʫʰʝʥʥʷ ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʦʛʦ 

ʩʪʘʥʫ ʧʣʦʜʫ ʤʦʞʫʪʴ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ ʧʨʠʯʠʥʘʤʠ, ʧʨʷʤʦ ʥʝ ʧʦʚ'ʷʟʘʥʠʤʠ ʟ 

ʥʝʜʦʩʪʘʪʥʽʩʪ  ʁ ʧʣʘʮʝʥʪʠ (ʘʥʦʤʘʣ̔ ʾ ʨʦʟʚʠʪʢʫ, ʪʨʘʚʤʠ ʤʘʪʢʠ, ʪʷʞʢʽ ʦʪʨʫʻʥʥʷ, 

ʛʝʥʝʪʠʯʥʽ ʚʘʜʠ ʧʣʦʜʫ, ʽʥʬʝʢʮʽʡʥ̔  ʘʛʝʥʪʠ ʘʙʦ ʪʦʢʩʠʥʠ, ʧʨʦʥʠʢʥʽ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ 

ʪʦʱʦ) [106]. ʃʠh ʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʇʅ [420]. ʊʘʢʦʞ 

ʥʝʦʙʭ̔ʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʧʣʘʮʝʥʪʦʶ ʾʾ ʬʫʥʢʮʡ̔ ʟʜʽʡʩʥʶ̒ʪɹʩ̫  ʧʦ-

ʨʟ̔ʥʦʤʫ ʚ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʛʝʩʪʘʮʽʡʥʦʛʦ ʪʝʨʤʽʥʫ [5, 95, 369, 419, 493].  

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʢʣʘʜʝʥʝ, ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʦʨʬʦʛʝʥʝʟʫ ʇʅ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʣʜ̔ 

ʚʠʜʽʣʠʪʠ ʛʝʩʪʘʮʽʡʥʽ ʪʝʨʤʽʥʠ ʾʾ ʨʦʟʚʠʪʢʫ. ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʧʦʟʠʮ̔̒  ʁʤʦʞʥʘ ʨʦʟʨʽʟʥʷʪʠ 



 55 

ʇʅ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ (ɯ ʪʨʠʤʝʩʪʨ), ʨʘʥʥɹʦʛʦ ʬʝʪʘʣʥɹʦʛʦ (ɯɯ ʪʨʠʤʝʩʪʨ), ʧʽʟʥɹʦʛʦ 

ʬʝʪʘʣʴʥʦʛʦ (ɯɯɯ ʪʨʠʤʝʩʪʨ), ʽʥʪʨʘʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʽʚ [29]. ʈʘʥʽʰʝ ʚʠʜʽʣʷʣʠ 

ʧʝʨʚʠʥʥʫ ʇʅ (ʜʦ 16 ʪʠʞʥʷ ʚʘʛʽʪʥʦʩʪ)̔ ʪʘ ʚʪʦʨʠʥʥʫ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʽʟʥʽʰʝ [106]. 

ɺʚʘʞʘʣʦʩ̫, ʦɦ ʧʝʨʚʠʥʥʘ ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʬʦʨʤʫʪ̒ɹ ʩ̫ ʚ ʧʝʨ̔ʦʜ 

ʤ̔ʧʣʘʥʪʘʮʽ,ʾ ʨʘʥʥʴʦʛʦ ʝʤʙʨʽʦʛʝʥʝʟʫ ʽ ʧʣʘʮʝʥʪʘʮʽʾ ʧʽʜ ʚʧʣʠʚʦʤ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʛʝʥʝʪʠʯʥʠʭ, ʝʥʜʦʢʨʠʥʥʠʭ ʽ ʽʥʬʝʢʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʛʘʤʝʪʠ ʙʘʪʴʢʽʚ, ʟʠʛʦʪʫ, 

ʙʣʘʩʪʦʮʠʩʪʫ, ʥʝʟʨʽʣʫ ʧʣʘʮʝʥʪʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʝʤʙʨʽʦʥ ʪʘ ʨʘʥʥʽʡ ʧʣʽʜ. ɺʦʥʘ 

ʨʝʘʣʽʟʫʻʪɹʩʷ ʫ ʚʠʛʣʷʜʽ ʘʥʘʪʦʤ̔ʯʥʠʭ ʘʥʦʤʘʣʽʡ ʧʦʩʣʜ̔ʫ, ʘ ʪʘʢʦʞ ʜʝʬʝʢʪʽʚ 

ʚʘʩʢʫʣʷʨʠʟʘʮʽʾ ʪʘ ʧʦʨʫʰʝʥʥʷ ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʽʦʥʫ, ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʽ 

ʟʘʛʠʙʝʣʽ ʝʤʙʨʽʦʥʘ ʧʨʦʪʷʛʦʤ ɯ ʪʨʠʤʝʩʪʨʫ [5, 83, 129, 153, 160, 342, 358]. 

ɺʪʦʨʠʥʥʘ ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʢʦʣʠ ʧʣʘʮʝʥʪʘ ʚʞʝ 

ʩʬʦʨʤʫʚʘʣʘʩ̫ ʷʢ ʦʨʛʘʥ. ɿʛʽʜʥʦ ʮ̔ ʻʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʨʽʟʥʦʚʠʜʠ ʇʅ: 

ʛʦʩʪʨʘ, ʟʫʤʦʚʣʝʥʘ ʧʦʨʫʰʝʥʥʷʤ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʽ ʭʨʦʥʽʯʥʘ, ʷʢʘ 

ʯʘʩʪʽʝh ʚʠʥʠʢʘʻ ʧʨʠ ʧʽʟʥʽʭ ʛʝʩʪʦʟʘʭ, ʚʦʛʥʠɦʘʭ ʣʘʪʝʥʪʥʦʾ  ʽʥʬʝʢʮʽʾ, ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʽ ʥʠʨʢʦʚʠʭ ʟʘʭʚʦʨʁʚʘʥʥʷʭ ʤʘʪʝʨ ̔ʪʘ ̔ʥ. ʇʽʜ ʯʘʩ ʜʽʾ ʧʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʥʝʟʨʽʣʫ ʧʣʘʮʝʥʪʫ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʟʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ 

ʘʙʩʦʣʶʪʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʫ ʟʘʛʠʙʝʣʴ ʧʣʦʜʘ ʚ ɯɯ 

ʧʦʣʦʚʠʥʽ ʚʘʛʽʪʥʦʩʪʽ [148, 241, 333, 352]. 

ɿʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʦʩʪ̔ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʚ ʧʣʘʮʝʥʪʽ, ʾʾ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʯʘʩʪʽʰʝ ʤʘʻ ʚʽʜʥʦʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʽ ʚʘʛʽʪʥʽʩʪʴ ʤʦʞʝ ʟʘʚʝʨʰʠʪʠʩʷ ʧʦʣʦʛʘʤʠ 

ʞʠʪʪʻʟʜʘʪʥʠʤ ʽ ʟʜʦʨʦʚʠʤ ʧʣʦʜʦʤ, ʪʦʤʫ ʦʪʦʪʦʞʥʝʥʥ ̫ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʨʝʘʢʮʡ̔, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʝ ʟʙʝʨʝʞʝʥʥ ̫ ʬʝʪʘʣɹʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ, ʟ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʚʜ̔ʭʠʣʝʥʴ ʫ ʩʪʘʥʽ ʧʣʦʜʘ ʽ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ,  ̒ʥʝ ʦʙˇʨʫʥʪʦʚʘʥʠʤ [207, 262, 423]. ʎʝ 

ʪʠʤ ʙʽʣʴʰʝ ʦʯʝʚʠʜʥʦ, ʱʦ ʫ ʚʠʟʥʘʯʝʥʥ̫ ʭʨʦʥʽʯʥʦʾ ʇʅ ʚʚʝʜʝʥʦ ʪʘʢʠʡ ʦʩʥʦʚʥʠʡ 

ʢʨʠʪʝʨʽʡ ʷʢ ʚʥʫʪʨ̔ ʥhʴʦʫʪʨʦʙʥʘ ʛ̔ʧʦʪʨʦʬʽ̫  ʘʙʦ ʟʘʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ [2, 3, 92, 

95, 135]. ɿʛʽʜʥʦ ʮʴʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʚʠʨʘʞʝʥʘ ʫ ʨʽʟʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʬʦʨʤʽ 

ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʤʘʻ ʤʽʩʮʝ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʽʜʤʽʯʘʶʪɹʩʷ ʦʟʥʘʢʠ 

ʛʽʧʦʪʨʦʬ̔ʾ ʪʘ ʽʥʰʽ ʤʦʨʬʦ-ʬʫʥʢʮʡ̔ʥʽ ʧʦʨʫhʝʥʥ̫ ʫ ʧʣʦʜʘ [138, 201, 388, 393].  
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ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʧʣʦʜʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʭʨʦʥ̔ʯʥʦʾ ʇʅ ʟ 

ʚʠʜʽʣʝʥʥʷʤ ʪʨʴʦʭ ʾʾ ʬʦʨʤ: ʢʦʤʧʝʥʩʦʚʘʥʘ ï ʜʝʬʽʮʠʪ ʤʘʩʠ ʧʣʦʜʘ 0 ï 10%, 

ʩʫʙʢʦʤʧʝʥʩʦʚʘʥʘ ï ʜʝʬʽʮʠʪ ʤʘʩʠ ʧʣʦʜʘ ï 11 ï 30%, ʜʝʢʦʤʧʝʥʩʦʚʘʥʘ ï ʜʝʬʽʮʠʪ 

ʤʘʩʠ ʧʣʦʜʘ ʧʝʨʝʚʠɦʫʻ 30% [95, 138, 453].  

ɿʘʩʣʫʛʦʚʫ̒ ʥʘ ʫʚʘʛʫ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟ ʚʠʜʽʣʝʥʥʷʤ 

ʣʘʪʝʥʪʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʤʘʥʽʬʝʩʪʥʦʾ ʽ ʭʨʦʥʽʯʥʦʾ ʇʅ. ʃʘʪʝʥʪʥʘ 

ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʪ̒ɹʩʷ ʨʟ̔ʥʦʛʦ ʩʪʫʧʝʥʷ 

ʥʝʟʨʣ̔̔ʩʪʁ  ʚʦʨʩʠʥ, ʥʝʜʦʩʪʘʪʥʽʤ ʜʣ̫ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ ʦʙ'ʻʤʦʤ ʧʣʘʮʝʥʪʠ, 

ʬʙ̔ʨʠʥʦʾʜʥʠʤʠ ʜʝʧʦʟʠʪʘʤʠ, ʦʙʣʽʪʝʨʫʶʯʠʤʠ ʝʥʜʘʥʛʽʦʧʘʪʽʷʤʠ. ʄʘʥʽʬʝʩʪʥʘ 

ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʛʦʩʪʨʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʧʨʠʯʦʤʫ ʷʢ ʥʘ 

ʬʦʥʽ ʣʘʪʝʥʪʥʦʾ ʇʅ, ʪʘʢ ʽ ʍʇʅ. ʍʨʦʥʽʯʥʘ ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʯʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪɹʩʷ ʤʘʣʦʶ ʜʣʷ ʛʝʩʪʘʮʽʡʥʦʛʦ ʪʝʨʤʽʥʫ ʧʣʘʮʝʥʪʦʶ, ʭʨʦʥʽʯʥʠʤʠ 

ʮʠʨʢʫʣʷʪʦʨʥʠʤʠ ʟʤʽʥʘʤʠ, ʧʦʨʫʰʝʥʥʷʤ ʜʦʟʨʽʚʘʥʥʷ ʚʦʨʩʠʥʦʢ ʽ ʬʽʙʨʦʟʦʤ ʾʭʥʴʦʾ 

ʩʪʨʦʤʠ, ʬʽʙʨʠʥʦʾʜʥʠʤʠ ʜʝʧʦʟʠʪʘʤʠ, ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʤ ʧʣʘʮʝʥʪʠʪʦʤ [167, 209, 253, 

437]. ʇʨʦʪʝ, ʪʘʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʝ ʤʽʩʪʠʪʴ ʢʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʯ̔ʥʠʭ ʩʧʽʚʩʪʘʚʣʝʥʴ. 

ɼʣʷ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʚ ʽ ʘʢʫʰʝʨ-ʛʽʥʝʢʦʣʦʛʽʚ ʚʘʞʣʠʚʠʤ ʻ ʥʝ ʪʽʣʴʢʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʩʠʥʜʨʦʤʫ ʇʅ, ʘʣʝ ʡ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʥʝʜʦʩʪʘʪʥʦʩʪ̔ ʚ ʩʘʤ̔ʡ ʧʣʘʮʝʥʪʽ (ʜʝʬʽʮʠʪʫ ʯʠ 

ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʦʾ ʥʝʧʦʚʥʦʮ̔ ʥʥʦʩʪ ̔ʢʦʥʢʨʝʪʥʠʭ ʩʪʨʫʢʪʫʨ), ʱʦ ʤʦʞʝ ʨʦʟ'ʷʩʥʠʪʠ 

ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʩʠʥʜʨʦʤʫ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʧʝʚʥʡ̔ ʧʘʪʦʣʦʛʽʾ 

ʤʘʪʝʨʽ ʯʠ ʧʣʦʜʫ ʽ ʻ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ 

ʧʨʦʬ̔ ʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʠʩʬʫʥʢʮʽʾ [3, 5, 10, 13, 18, 262]. 

ʋ̫ʚʣʝʥʥʷ ʧʨʦ ʩʪʫʧʽʥʴ ʇʅ ʧʦʚʠʥʥʦ ʚʢʣʯʁʘʪʠ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʧʣʦʜʫ 

ʽ ʧʣʘʮʝʥʪʠ, ʭʦʯʘ ʚʦʥʠ ʻ ʜʦʩʠʪʴ ʦʨʽʻʥʪʦʚʥʠʤʠ. ʄʘʩʘ ʧʣʘʮʝʥʪʠ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʚʘʨʽʁ̒ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ: ʚ̔ ʜ 340 ʜʦ 550 (ʥʘʚʽʪ ɹ600) ʛ, ʫ ʟʚ'ʟ̫ʢʫ ʟ ʯʠʤ 

ʾʾ ʦʮʽʥʢʘ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʫ ʩʧ̔ʚʩʪʘʚʣʝʥʥʽ ʟ ʚʘʛʦʶ ʧʣʦʜʘ. ɼʣʷ ʮʴʦʛʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʣʘʮʝʥʪʘʨʥʦ-ʧʣʦʜʦʚʠʡ ʘʙʦ ʧʣʦʜʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʡ ʽʥʜʝʢʩʠ, ʧʨʦʪʝ 

ʾʭʥʽ ʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʫ ʨʽʟʥʠʭ ʜʞʝʨʝʣʘʭ, ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪɹʩ̫ [11, 95, 138, 256]. 

ʋ ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʣʘʮʝʥʪʠ ʧʨʦʪʷʛʦʤ ʚʩʽʾ̒ ʚʘʛ̔ʪʥʦʩʪʽ 

ʚʘʞʣʠʚʦ ʁʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʫʜʦʚʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ. 
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ʅʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʛʣʠʙʠʥʫ ʽʥʚʘʟʽʾ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, ʛʝʩʪʘʮʽʡʥʫ ʧʝʨʝʙʫʜʦʚʫ 

ʩʪʽʥʦʢ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʧʽʨʘʣʥɹʠʭ ʘʨʪʝʨʽʡ, ʩʪʘʥ ʜʝʮʠʜʫʦʮʠʪʽʚ, 

ʽʤʫʥʥʦʛʦ ʥʘʛʣʷʜʫ ʥʘ ʪʝʨʠʪʦʨ̔ ʾ ʄʇɼ [102, 206, 328, 366]. 

ɼʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʣʘʮʝʥʪʦʶ ʩʚʦʾʭ ʬʫʥʢʮʽʡ ʧʨʠʥʮʠʧʦʚʦʶ 

ʫʤʦʚʦʶ ʻ ʜʦʩʪʘʪʥʽʩʪʴ ʤʘʩʠ ʦʨʛʘʥʫ. ʆʜʥʘʢ, ʢʨʤ̔ ʘʩʧʝʢʪʫ ʜʦʩʪʘʪʥʦʩʪʽ ʤʘʩʠ 

ʧʣʘʮʝʥʪʠ (ʾʾ ʥʘʜʣʠh ʢʦʚʦʛʦ ʨʝʟʝʨʚʫ), ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʘʩʫ 

ʬʫʥʢʮ̔ ʦʥʫʁʯʠʭ ʢʣʽʪʠʥ, ʦʩʢʽʣɹʢʠ ʦʨʛʘʥʥʘ ʤʘʩʘ (ʷʢ ʽ ʦʙôʻʤ) ʻ ʚʝʣʠʯʠʥʦʶ 

ʽʥʪʝʛʨʘʣʴʥʦʶ (ʪʦʙʪʦ ʦʨʽʻʥʪʦʚʥʦʶ), ʷʢʘ ʚʢʣʶʯʘʻ ʪʘʢʦʞ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʠʡ 

ʤʘʪʨʠʢʩ, ʬʽʙʨʠʥʦʾʜ, ʧʣʦʜʦʚʫ ʢʨʦʚ, ʟʘʣʠʰʢʠ ʤʘʪʝʨʠʥʩɹʢʦʾ ʢʨʦʚ̔, ʢʘʣʴʮʠʬʽʢʘʪʠ, 

ʤʦʞʣʠʚ̔ ʥʝʢʨʦʪʠʯʥʽ ʜʽʣʷʥʢʠ, ʢʽʩʪʠ ʪʦɦʦ [82, 167, 412, 437, 453]. 

ʂʣʽʪʠʥʥʘ ʤʘʩʘ ʧʣʘʮʝʥʪʘʨʥʦʾ ʪʢʘʥʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʣʠʰʝ ʫ ʜʦʩʪʘʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ, ʘʣʝ ʡ ʘʜʝʢʚʘʪʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʩʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ, 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʦʤ ʣʦʢʘʣɹ ʥʦʾ ʽʤʫʥʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʯʝʨʝʟ 

ʩʠʩʪʝʤʫ HLA [151, 261, 379, 424, 478], ʧʨʦʜʫʢʮʽʷ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʦʤ ʪʘ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʦʤ ʩʧʝʮʠʬ̔ʯʥʠʭ ʙ̔ʦʤʦʣʝʢʫʣ ʪʘʢʠʭ ʷʢ ʛʦʨʤʦʥʠ (ʣʶʜʩʴʢʠʡ 

ʧʣʘʮʝʥʪʘʨʥʠʡ ʣʘʢʪʦʛʝʥ, ʭʦʨʽʦʥʽʯʥʠʡ ʛʦʥʘʜʦʪʨʦʧʽʥ), ʩʧʝʮʠʬʽʯʥʽ ʙʽʣʢʠ ʚʘʛ̔ʪʥʦʩʪ̔ 

(ʘʣʴʬʘ-ʬʝʪʦʧʨʦʪʝʾʥ ʪʘ ̔ʥʰʽ) [40, 80, 107, 363], ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ ʬʫʥʢʮʽ̫ ʎʊ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʦʤ ʢʦʨʪʠʟʦʣʫ ʫ ʥʝʘʢʪʠʚʥʠʡ ʢʦʨʪʠʟʦʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 11-ʙʝʪʘ-ʛʽʜʨʦʢʩʠʩʪʝʨʦʾʜ ʜʝʛʽʜʨʦʛʝʥʘʟʠ, ʱʦ ʨʝʛʫʣʶʻ ʦʢʩʠʪʦʮʠʥʦʚʦ-

ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚʠʡ ʤʝʭʘʥʽʟʤ ʧʦʣʦʛʚ̔ [379, 441], ʬʦʨʤʫʚʘʥʥʷ ʬʙ̔ʨʦʙʣʘʩʪʘʤʠ 

ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ [292, 417], ʘʢʪʠʚʥʘ ʨʝʛʫʣ̫ʮ̔ ʷ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ 

ʨʦʟʤʽʨʽʚ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʧʣʦʜʘ [285, 497] ʪʦɦʦ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʬʫʥʢʮʽʡ ʢʣʽʪʠʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʘʜʝʢʚʘʪʥʝ 

ʝʥʝʨʛʝʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥ,̫ ʜʝ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩ̔ ʜʘʶʪʴ ʘʢʪʠʚʥ̔ʩʪʴ ʚʜ̔ʧʦʚʽʜʥʠʭ 

ʬʝʨʤʝʥʪʽʚ, ʘʝʨʦʙʥʠʡ ʤʝʪʘʙʦʣʽʟʤ, ʜʠʬʫʟ̔ʡʥ ̔ ʧʨʦʮʝʩʠ [195, 386]. ɼʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʪʘʥʥʽʭ ʚʘʞʣʠʚʦ ʦʮʽʥʠʪʠ ʪʦʚʱʠʥʫ ʪʘ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨôʻʨʘ. ʗʢʱʦ ʪʦʚʱʠʥʫ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨôʻʨʘ ʚʠʟʥʘʯʠʪʠ 

ʧʦʨʽʚʥ̫ʥʦ ʥʝʩʢʣʘʜʥʦ (ʚʦʥʘ ʚʢʣʶʯʘʻ ʪʦʚʱʠʥʫ ʩʠʥʮʠʪʦ̔ʪʨʦʬʦʙʣʘʩʪʘ, ʡʦʛʦ 

ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʜʽʣʷʥʢʠ ʩʪʨʦʤʠ ʤ̔ʞ ʩʫʙʝʧʪ̔ʝʣʽʘʣʴʥʦʶ ʙʘʟʘʣʴʥʦʶ ʤʝʤʙʨʘʥʦʶ 

ʪʘ ʩʫʙʝʥʜʦʪʝʣʽʘʣʴʥʦʁ ʙʘʟʘʣʴʥʦʶ ʤʝʤʙʨʘʥʦ,ʁ ʩʪʽʥʢʠ ʬʝʪʘʣʴʥʦʛʦ ʢʘʧʽʣʷʨʘ, ʷʢʘ 
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ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʟʘʣʴʥʦ ʾ ʤʝʤʙʨʘʥʠ ʪʘ ʝʥʜʦʪʝʣʽʦʮʠʪʘ), ʪʦ ʦʮʽʥʠʪʠ ʡʦʛʦ ʧʣʦʱʫ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ɺʠʤʽʨʷʪʠ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ, ʷʢʠʡ 

ʚʢʨʠʚʘʻ ʭʦʨʽʘʣʴʥʽ ʚʦʨʩʠʥʢʠ ʽ ʻ ʧʣʦʱʝʶ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨôʻʨʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʩʪʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʤʦʞʣʠʚʦ, ʘʣʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʘʣɹ ʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʩʢ̔ʣɹ ʢʠ ʧʦʚʝʨʭʥ̫ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ ʚʢʨʠʪʘ ʤʽʢʨʦʚʦʨʩʠʥʢʘʤʠ, ʷʢʽ ʚ 

ʜʝʩ̫ʪʢʠ ʨʘʟʽʚ ʟʙ̔ʣɹ ʰʫʁʪɹ ʧʣʦɦ ʫ ʡʦʛʦ ʜʠʬʫʟʽʡʥʦʾ ʧʦʚʝʨʭʥʽ [18, 95, 106]. 

ʄʽʢʨʦʚʦʨʩʠʥʢʠ ʚʥʘʩʣʽʜʦʢ ʾʭ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧ̔ ʯʥʠʭ ʤʝʪʦʜʽʚ (ʝʣʝʢʪʨʦʥʥʘ ʤʢ̔ʨʦʩʢʦʧʽʷ) [170, 346], ʘ ʦʩʪʘʥʥ̔ 

ʥʘʜʘʶʪ ɹʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʥʝʚʝʣʠʢʽ ʧʣʦʱʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʝ ʚʠʚʯʝʥʥʷ ʧʣʘʮʝʥʪʘʨʥʦʾ ʪʢʘʥʠʥʠ ʻ 

ʥʝʜʦʩʪʘʪʥʴʦ ʨʝʧʨʝʟʝʥʪʘʙʝʣʴʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʨʛʘʥʥʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨʠ ʧʣʘʮʝʥʪʠ. ɼʘʥʠʡ ʚʠʩʥʦʚʦʢ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩ ̫ʬʘʢʪʘʤʠ ʧʨʦ 

ʪʝ, ʱʦ ʟʘ ʫʤʦʚ ʧʘʪʦʣʦʛʽʾ ʤʽʢʨʦʚʦʨʩʠʥʢʠ ʩʠʥʮʠʪ̔ ʦʪʨʦʬʦʙʣʘʩʪʘ ʤʦʞʫʪʴ ʙʫʪʠ 

ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʨʝʜʫʢʦʚʘʥʠʤʠ ʯʠ ʟʨʫʡʥʦʚʘʥʠʤʠ, ʧʨʠʯʦʤʫ ʮʝ ʨʫʡʥʫʚʘʥʥʷ 

ʤʦʞʝ ʤʘʪʠ ʥʝʨʝʛʫʣʷʨʥʠʡ ʭʘʨʘʢʪʝʨ ʧʦ ʧʣʦʱ̔ ʧʦʚʝʨʭʥʽ ʉʊ [131, 253, 411, 419].  

ʌʫʥʢʮʽ̫ ʢʣ̔ ʪʠʥ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʘʜʝʢʚʘʪʥʦʶ ʛʝʤʦʜʠʥʘʤʽʢʦʶ ʧʦ 

ʥ̔ʪʝʨʚʽʣʴʦʟʥʠʭ ʧʨʦʩʪʦʨʘʭ, ʩʫʜʠʥʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ 

[83, 216]. ʇʨʠ ʮʴʦʤʫ ʥʘʣʝʞʥʦʶ ʤʘʻ ʙʫʪʠ ʽ ʷʢʽʩʪʴ ʤʘʪʝʨʠʥʩʴʢʦʾ ʢʨʦʚʽ. ɺʟʘʛʘʣ̔ 

ʛʝʤʦʜʠʥʘʤʽʢʘ ʜʣʷ ʧʣʘʮʝʥʪʠ ʤʘʻ ʙʽʣʴʰ ʚʠʟʥʘʯʥʫ ʨʦʣʴ ʧʦʨ̔ʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʦʨʛʘʥʘʤʠ, ʦʩʢʽʣʴʢʠ ʚ ʥ̔ʡ ʚʽʜʩʫʪʥʷ ʪʘʢʘ ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʫ ʨ̔ ʜʠʥ, ʨʝʯʦʚʠʥ ʪʘ 

ʢʣʪ̔ʠʥ ʷʢ ʣʽʤʬʘʪʠʯʥʝ ʨʫʩʣʦ [364, 381]. ʅʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʚʘʛʽʪʥʦʩʪʽ ʚ ʭʦʨʽʘʣɹʥʠʭ 

ʚʦʨʩʠʥʢʘʭ ʥʘʷʚʥʽ ʪʘʢ ʟʚʘʥʽ ʩʪʨʦʤʘʣʴʥʽ ʢʘʥʘʣʠ, ʧʨʦʪʝ, ʭʦʯʘ ʚʦʥʠ ʽ ʙʝʨʫʪɹ ʫʯʘʩʪʴ ʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʘʭ, ʥʽ ʟʘ ʩʪʨʫʢʪʫʨʦ ,ʁ ʥʽ ʟʘ ʬʫʥʢʮʽʻʶ ʾʭ ʥʝ ʤʦʞʥʘ 

ʦʪʦʪʦʞʥʶʚʘʪʠ ʟ ʣ̔ʤʬʘʪʠʯʥʠʤ ʨʫʩʣʦʤ [18, 95]. ɺ ʜʝʷʢʠʭ ʚʠʟʥʘʯʝʥʥʷʭ ʇʅ 

ʟʥʘʯʠʤʽʩʪʴ ʢʨʦʚʦʪʦʢʫ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʦʩʦʙʣʠʚʦ [333, 342].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʨʤʽʥ çʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴè ʫ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʚʢʣʶʯʘʻ ʧʦʥʷʪʪʷ ʧʨʦ ʪʝʨʤ̔ʥ ʛʝʩʪʘʮʽʾ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʫ 

ʦʮʽʥʢʫ ʢʽʣʴʢʦʩʪʽ ʪʘ ʢ̫ʦʩʪʽ ʢʣ̔ ʪʠʥʥʦʾ ʤʘʩʠ ʧʣʘʮʝʥʪʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʬʫʥʢʮʽʡ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʘʪʝʨʠʥʩʴʢʦʛʦ (ʚʢʣʶʯʥʦ ʩʪʘʥ ʽʥʪʝʨʚʽʣʴʦʟʥʠʭ 

ʧʨʦʩʪʦʨʽʚ ʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ  ʜʽʣʷʥʢʠ) ʽ ʧʣʦʜʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ (ʚʢʣʯʁʥʦ 
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ʩʪʘʥ ʬʝʪʘʣʴʥʠʭ ʩʫʜʠʥ ʚʦʨʩʠʥʦʢ, ʭʦʨʽʘʣʴʥʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʧʫʧʢʦʚʦʛʦ ʢʘʥʘʪʠʢʘ), ʘ 

ʪʘʢʦʞ ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʧʦʥʷʪʪʷ ʧʨʦ ʜʠʬʫʟʽʡʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʣʘʮʝʥʪʠ. ɺʠʷʚʣʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤ̔ʥʠ ʚ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ 

ʘʩʧʝʢʪʽ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʟ ʪʦʯʢʫ ʟʦʨʫ ʭʾ ʟʘʛʘʣʥɹʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ï 

ʚʽʜʥʝʩʪʠ ʾʭ ʜʦ ʘʣɹʪʝʨʘʮ̔ʾ, ʨʝʘʢʮ̔ʡ ʘʜʘʧʪʘʮʽʾ (ʥʘʧʨʫʞʝʥʥʷ, ʘʪʨʦʬʽʾ ʪʦʱʦ), 

ʢʦʤʧʝʥʩʘʮʽʾ (ʚ ʪ.ʯ. ʧʝʨʝʙʫʜʦʚʠ ʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ, 

ʛʽʩʪʦʭ̔ʤʯ̔ʥʠʭ ʦʟʥʘʢ ʤʝʪʘʙʦʣʯ̔ʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʪʦʱʦ). 

ʇ̔ʜʩʫʤʦʚʫʶʯʠ ʚʠʝɦʚʠʢʣʘʜʝʥʝ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʨʬʦʛʝʥʝʟʫ ʧʘʪʦʣʦʛʽʾ ʪʘ 

ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʚʘʞʘʥʥ̫  ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʢʦʥʢʨʝʪʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-

ʧʣʘʮʝʥʪʘ-ʧʣ̔ʜè, ʜʣʷ ɯɯ ʽ ɯɯɯ ʪʨʠʤʝʩʪʨʽʚ ʚʘʛʽʪʥʦʩʪʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʢʣʘʩʠʬ̔ʢʘʮ̔ ʶ 

ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʫ ʟʘʧʨʦʧʦʥʫʚʘʚ Redline R. W. [375, 376]. 

ɿʛʽʜʥʦ ʟ ʮʽʻʁ ʢʣʘʩʠʬʽʢʘʮʽʻʁ  ʚʠʜʽʣʝʥʦ ʧʝʨʝʚʘʞʥʦ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʫ, ʧʣʘʮʝʥʪʘʨʥʫ, 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʫ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʇʅ. 

ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʬʦʨʤʘ ʇʅ (uteroplacental insufficiency) 

ʜʽʘʛʥʦʩʪʫ̒ʪɹʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʥɹʦʛʦ ʜʦʩʣʽʜʞʝʥʥ̫ ï 

ʜʦʧʣʝʨʦʤʝʪʨʽʷ ï ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥɹ  ʢʨʦʚʦʪʦʢʫ ʚ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽ̫ʭ ʪʘ 

ʚʜ̔ʧʦʚʽʜʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ ʚ ʧʣʘʮʝʥʪʽ ʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ 

ʜʽʣʷʥʮʽ [145, 148, 241, 296, 342, 352, 360, 376].  

ʇʨʠ ʙʽʦʧʩʽʷʭ ʄʇɼ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʟʥʘʯʝʥʠʤ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤ 

ʧʦʨʫʝhʥʥʤ̫ ʚʽʜʧʦʚʜ̔ʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʛʝʩʪʘʮʽʡʥʠʭ ʟʤʽʥ ʩʧʽʨʘʣɹʥʠʭ ʘʨʪʝʨʡ̔ ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʫ ʚʫʟʴʢʠʭ ʘʨʪʝʨʽʷʭ ʚʥʫʪʨʽʰʥʴʦʾ ʝʣʘʩʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʯʠ ʾʾ 

ʬʨʘʛʤʝʥʪʽʚ ʪʘ ʰʠʨʦʢʦʾ ʤô̫ʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʘ ʪʘʢʦʞ ʛ̔ ʧʝʨʧʣʘʩʪʠʯʥʠʡ 

ʘʨʪʝʨʽʦʩʢʣʝʨʦʟ ʟ ʪʠʧʦʚʠʤ ʨʦʟʨʦʩʪʘʥʥʷʤ ʩʫʙʽʥʪʠʤʘʣʴʥʦʛʦ ʰʘʨʫ ʪʘ ʨʽʟʢʠʤ 

ʟʚʫʞʝʥʥʷʤ ʧʨʦʩʚʽʪʫ ʘʞ ʜʦ ʧʦʚʥʦʾ ʦʙʣ̔ʪʝʨʘʮʽʾ [328, 402, 406, 421, 429, 468].  

ʋ ʙʽʣʴʰʦʩʪʽ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʩʚʷʯʝʥʠʭ ʜʽʘʛʥʦʩʪʠʮʽ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʇʅ, ʦʧʠʩʘʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʢʠ ʚ ʦʙʣʘʩʪʽ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʧʨʝʝʢʣʘʤʧʩʽʾ, ʷʢʽ ʩʚ̔ʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʤ̔ ʦʤʝʪʨʽʘʣʴʥʠʭ ʩʝʛʤʝʥʪ̔ ʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʟʙʝʨʝʞʝʥʥʷ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʦʾ ʤ'ʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠ̫ʚʣʝʥʥʷ ʽʥʚʘʟʠʚʥʦʛʦ 

ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, ʽʥʦʜʽ ʚ ʥʘʜʤʽʨʥʽʡ ʢʽʣʴʢʦʩʪʽ [65, 72, 74, 78, 91, 113]. 
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ʋ ʪʦʡ ʞʝ ʯʘʩ ʭʘʨʘʢʪʝʨ ʪʘ ʩʪʫʧʽʥʴ ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ 

ʤʽʦʤʝʪʨ̔ ʶ, ʩʪʨʦʤʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʪʽʥʢʠ ʤʘʪʢʠ ʫ ʧʨʦʝʢʮʽʾ ʧʨʠʢʨʽʧʣʝʥʥʷ 

ʧʣʘʮʝʥʪʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʨʠ ʧʘʪʦʣʦʛʽʾ ʛʝʩʪʘʮʽʾ 

ʜʦʩʣʽʜʞʝʥʽ ʚʢʨʘʡ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʇʣʘʮʝʥʪʘʨʥʘ ʬʦʨʤʘ ʇʅ (placental insufficiency, placental immaturity, distal 

villous immaturitʫ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʠʭ 

ʧʦʨʫhʝʥɹ ʫ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʷʭ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤʠ ʟʩʫʚʘʤʠ ʚ 

ʘʨʪʝʨʽʷʭ ʧʫʧʦʚʠʥʠ. ʇʨʠʥʮʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʜʣʷ ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʻ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʧʣʦʜʘ (ʥʘ 33,2%) ʽ ʩʠʥʭʨʦʥʥʠʡ, ʟʥʘʯʥʠʡ 

ʜʝʬʽʮʠʪ ʤʘʩʠ ʧʣʘʮʝʥʪʠ (ʥʘ 43,7%), ʷʢʠʡ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʝʥʘʪʘʣʴʥʦ 

ʧʽʜ ʯʘʩ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʾ ʟʘ ʟʤʝʥʰʝʥʥʷʤ ʪʦʚʱʠʥʠ ʧʦʩʣʽʜʫ [34, 83, 96, 138, 256, 

279, 357, 381].  

ʄʦʨʬʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʮʝʥʪ ʟ ʤʘʣʦʶ ʤʘʩʦʶ ʧʦʢʘʟʫ̒ ʪʞ̫ʢ̔  ʚʘʨʽʘʥʪʠ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʥʝʟʨʽʣʦʩʪʽ ʧʣʘʮʝʥʪʘʨʥʦʾ ʪʢʘʥʠʥʠ, ʟ ʪʠʧʦʚʠʤ ʧʦʨʫʝhʥʥ̫ ʤ 

ʩʠʥʭʨʦʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʛʦ ʪʘ ʢʘʧʽʣʷʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʨʦʤʠ: ʚ 

ʥʝʟʨʽʣʠʭ ʚʦʨʩʠʥʢʘʭ ʟʙʝʨʽʛʘʶʪʴʩ̫ ʩʪʨʦʤʘʣʴʥʽ ʢʘʥʘʣʠ ʟ ʢʣʽʪʠʥʘʤʠ ɻʦʬʙʘʫʝʨʘ ʽ 

ʧʨʠʤ̔ʪʠʚʥʠʤʠ ʚʫʟʴʢʠʤʠ ʢʘʧʽʣʷʨʘʤʠ ʚ ʮʝʥʪʨʘʣɹʥʽʡ ʟʦʥʽ; ʚ ʭʘʦʪʠʯʥʠʭ 

ʩʢʣʝʨʦʟʦʚʘʥʠʭ ʚʦʨʩʠʥʢʘʭ ʧʨʝʚʘʣʶʁ ʪɹ ʘʢʪʠʚʥʽ ʬʽʙʨʦʙʣʘʩʪʠ ʽ ʤʥʦʞʠʥʥʽ ʢʦʣʘʛʝʥʦʚʽ 

ʚʦʣʦʢʥʘ, ʷʢʽ ʟʦʚʥʽ ʩʪʠʩʢʘʶʪʴ ʢʘʧʽʣʷʨʠ ʜʦ ʧʦʚʥʦʾ ʾʭʥʴʦʾ ʨʝʜʫʢʮʽ ʾ[18, 82, 95, 106]. 

ʈʽʟʥʽ ʪʨʠʚʘʣ̔ ʚʧʣʠʚʠ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʽʘʣɹʥʦʛʦ 

ʜʝʨʝʚʘ. ʇʦʨʫʰʝʥʥʷ ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʘ̔ʣɹʥʦʛʦ ʜʝʨʝʚʘ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʚʨʝʰʪʽ 

ʜʦ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʣʘʮʝʥʪʠ [107, 363]. ʊʘʢʘ ʛʽʧʦʪʝʟʘ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʚ 

ʧʨʦʮʝʩʽ ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʦʩʪʫʧʦʚʦ ʧʽʜʩʠʣʶʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ 

ʧʣʘʮʝʥʪʠ ʱʦʜʦ ʪʨʦʬʽʯʥʦʾ, ʛʦʨʤʦʥʦ- ʪʘ ʙʽʣʦʢ-ʧʨʦʜʫʢʫʶʯʦʾ, ʘ ʪʘʢʦʞ ʜʝʪʦʢʩʠʢʫʯʁʦʾ 

ʬʫʥʢʮʽʡ. ɿʨʦʩʪʘ̒ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʪʘ ʻʤʥʽʩʪʴ ʢʨʦʚʦʥʦʩʥʦʛʦ ʨʫʩʣʘ 

ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʩʪʦʥʰʫʻʪʴʩʷ ʧʣʘʮʝʥʪʘʨʥʠʡ ʙʘʨô̒ ʨ, ʟʨʦʩʪʘʻ ʧʨʦʜʫʢʮʽʷ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʽ ʩʧʝʮʠʬʯ̔ʥʠʭ ʙʽʣʢʚ̔ ʚ ʜʦʟʨʽʚʘʶʯʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ 

ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ. ʆʮ̔ ʥʢʘ ʟʨʽʣʦʩʪʽ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʨʫʰʝʥʴ ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʽʘʣʥɹʦʛʦ ʜʝʨʝʚʘ, ʰʣʷʭʦʤ 
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ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪ̔ ʙʫʜʦʚʠ ʚʣ̔ɹ ʦʟʥʠʭ ʩʪʨʫʢʪʫʨ ʧʝʚʥʽʡ ʾʾ ʨʫʙʨʠʮʽ [58, 80, 

95, 103, 237, 184, 255, 260, 286, 335, 361, 392]. 

ɼʣ̫  ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜʩʦʪʢʚ̔ ʧʝʚʥʠʭ ʪʠʧʽʚ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ 

ʧʝʚʥʦʤʫ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ ʽʩʥʫʻ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʟʘʩʥʦʚʘʥʘ Gastelucci ʄ. (1982), 

ʫʜʦʩʢʦʥʘʣʝʥʘ Kaufmann ʈ. (1982-1996) ʪʘ ɼʘʚʠʜʝʥʢʦ ɯ.ʉ. (2005) [18]. ʂʣʘʩʠʬʽʢʘʮʽʷ 

ʦʙˇʨʫʥʪʦʚʘʥʘ ʥʝ ʪʽʣʴʢʠ ʝʤʧʽʨʠʯʥʦ, ʘʣʝ ʡ ʤʘʪʝʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʁ ʪʝʦʨʽʾ 

ʽʥʬʦʨʤʘʮʽʾ ʰʣʷʭʦʤ ʦʙʨʘʭʫʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʝʥʪʨʦʧʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʭʦʨʽʘʣʴʥʠʭ 

ʚʦʨʩʠʥʦʢ (ɼʘʚʠʜʝʥʢʦ ɯ.ʉ., 2005). ʂʨʠʪʝʨʽʻʤ ʟʨʽʣʦʩʪʽ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʤʘʻ 

ʟʘʣʠʰʘʪʠʩ ̫ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʽʜʩʦʪʢ̔ ʚ ʧʝʚʥʠʭ ʪʠʧʽʚ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʦʢʘʟʥʠʢʘʤ 

ʧʝʚʥʦʛʦ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮ̔ʾ. ʉʫʯʘʩʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʠʧʦʚʠʭ ʚʽʣʴʦʟʥʠʭ ʩʪʨʫʢʪʫʨ 

ʧʣʘʮʝʥʪʠ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [5, 8, 14, 18]: 

1. ʄʝʟʝʥʭʽʤʘʣʴʥʽ ʭʦʨʽʘʣʴʥʽ ʚʦʨʩʠʥʢʠ: ʤʘʁʪɹ  ʧʨʠʤʽʪʠʚʥʫ ʙʫʜʦʚʫ ʩʪʨʦʤʠ, 

ʢ̫ʘ ʤʽʩʪʠʪʴ ʣʠ ʝh ʧʦʦʜʠʥʦʢ̔  ʫʨʠʚʯʘʩʪʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ, ʽ ʩʢʣʘʜʘ̒ʪʴʩʷ ʟ 

ʦʩʥʦʚʥʦ ʾʨʝʯʦʚʠʥʠ, ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʢʣʽʪʠʥ ʟ ʢʽʣʴʢʦʤʘ ʜʦʚʛʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ, ʽʥʦʜ ̔

ʟʥʘʭʦʜʷʪʴ ʧʦʦʜʠʥʦʢʽ ʩʪʨʦʤʘʣʴʥʽ ʢʘʥʘʣʠ ʪʘ ʢʣʽʪʠʥʠ ɻʦʬʙʘʫʝʨʘ, ʩʫʜʠʥʠ ʚʽʜʩʫʪʥ̔. 

2. ɽʤʙʨʽʦʥʘʣʴʥ ̔ ʭʦʨ̔ʘʣʴʥʽ ʚʦʨʩʠʥʢʠ: ʧʨʠ ʬ̔ʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ 

ʚʠʥʠʢʘʶʪʴ ʽ ʜʦʤʽʥʫ ʪʁʴ ʚ ʝʤʙʨʽʦʥʘʣʴʥʠʡ ʧʝʨʽʦʜ ʦʥʪʦʛʝʥʝʟʫ, ʭʦʯʘ ʾʭ ʧʨʠʩʫʪʥʽʩʪʴ 

ʤʦʞʝ ʙʫʪʠ ʚʽʜʤʽʯʝʥʘ ʜʦ ʢʽʥʮʷ ʛʝʩʪʘʮʽʾ. ʆʢʨʽʤ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʧʨʠʥʮʠʧʦʚʦʶ 

ʚʽʜʤʽʥʥʽʩʪʶ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʚ̔ʜ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʻ ʫʪʚʦʨʝʥʥʷ ʚʫʟɹʢʠʭ 

ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣ̫ ʨʽʚ. ɺ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʚʦʨʩʠʥʘʭ ʧʦʨ̔ ʚʥ̫ʥʦ ʟ ʤʝʟʝʥʭʽʤʘʣʴʥʠʤʠ 

ʟʙʣ̔ɹ ʫh̒ ʪʴʩʷ ʧʠʪʦʤʘ ʚʘʛʘ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ, ʩʪʨʦʤʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʢʣʽʪʠʥ 

ɻʦʬʙʘʫʝʨʘ. ʄʝʟʝʥʭʽʤʘʣʴʥʽ ʪʘ ʝʤʙʨʽʦʥʘʣʴʥʽ ʚʦʨʩʠʥʢʠ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʁ ʪɹ ʩʷ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʛʝʩʪʘʮʽʾ, ʘʣʝ ʥʘ ʧʦʯʘʪʢʫ (5 ï 8 ʪʠʞʜʝʥʴ) ʚʽʜʤʽʯʘʻʪʴʩʷ ʾʭ 

ʤʘʢʩʠʤʘʣʴʥʘ ʚʽʜʩʦʪʢʦʚʘ ʢʽʣʢɹʽʩʪɹ, ʘ ʚ ʧʽʟʥʽ ʪʝʨʤʥ̔ʠ ʚʠʷʚʣʷʶʪʴʩʷ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ 

ʚʦʨʩʠʥʢʠ ʚʠʱʝʥʘʟʚʘʥʠʭ ʪʠʧʽʚ ʘʙʦ ʚʦʥʠ ʚʽʜʩʫʪʥʽ. ʍʦʨʽʘʣʴʥʽ ʚʦʨʩʠʥʢʠ ʮʠʭ ʪʠʧʽʚ ʫ 

ʧʽʟʥʽ ʪʝʨʤʽʥʠ ʛʝʩʪʘʮʽʾ ʤʦʞʫʪɹ  ʤʦʨʬʦʣʦʛʽʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʩʚʦʾʭ ʘʥʘʣʦʛʽʚ ʨʘʥʥ̔ʭ 

ʪʝʨʤʽʥʽʚ, ʘʣʝ ʾʭ ʦʩʥʦʚʥ̔  ʩʪʨʫʢʪʫʨʥʽ ʦʟʥʘʢʠ ʟʙʝʨ̔ʛʘʁ ʪʩɹ̫ [80, 151, 305, 487]. 

3. ʇʨʦʤʽʞʥʽ ʥʝʟʨʽʣʽ ʭʦʨʽʘʣʴʥʽ ʚʦʨʩʠʥʢʠ: ʢʨʽʤ ʤʝʥʰʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʟʤʽʥʠ 

ʬʦʨʤʠ ʜʦ ʦʚʘʣʴʥʦʾ, ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʁʪʴʩʷ ʚʽʜʩʦʪʢʦʚʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʤ̫ ʤ̔ ʞ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ï ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʻ ʧʠʪʦʤʘ ʚʘʛʘ ʩʠʥʮʠʪʦ̔ʪʨʦʬʦʙʣʘʩʪʫ 
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(ʘʣʝ ʥʝ ʙʽʣhɹʝ ʥ̔ ʞ 50%), ʩʪʨʦʤʘʣʥɹʠʭ ʢʘʥʘʣʽʚ ʪʘ ʢʣʽʪʠʥ ɻʦʬʙʘʫʝʨʘ. ʇʨʦʤʽʞʥʽ 

ʥʝʟʨʽʣʽ ʚʦʨʩʠʥʢʠ ʚʧʝʨʰʝ ʟôʷʚʣʷʪʁʴʩ̫ ʫ 7 ï 8 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ, ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʚʽʜʩʦʪʦʢ ʾʭ ʧʨʠʧʘʜʘʻ ʥʘ 11 ï 16 ʪʠʞʥʽʚ, ʘʣʝ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʩʝ ʞ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʦ ʢʽʥʮ ̫ʚʘʛ̔ʪʥʦʩʪʽ. 

4. ʇʨʦʤ̔ʞʥʽ ʟʨʽʣ̔ ʭʦʨ̔ʘʣɹʥʽ ʚʦʨʩʠʥʢʠ: ʢʣʪ̔ʠʥʠ ʤʝʟʝʥʭʽʤʘʣʴʥʦʛʦ ʪʠʧʫ ʥʝ 

ʚʠʟʥʘʯʘʶʪʴʩʷ, ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʪʨʦʬʦʙʣʘʩʪʦʤ, ʨʽʟʢʦ ʟʨʦʩʪʘʻ 

ʧʠʪʦʤʘ ʚʘʛʘ ʬʽʙʨʦʙʣʘʩʪʠʯʥʦʛʦ ʪʠʧʫ ʚʦʣʦʢʦʥ; ʩʪʨʦʤʘʣʥɹʽ ʢʘʥʘʣʠ ʪʘ ʢʣʽʪʠʥʠ 

ɻʦʬʙʘʫʝʨʘ ʚʠʷʚʣʷʶʪʴʩʷ ʟʨʜ̔ʢʘ; ʥʝʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʧʠʪʦʤʘ ʚʘʛʘ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ. 

ʇʝʨʰʽ ʧʨʦʤʽʞʥʽ ʟʨʽʣʽ ʚʦʨʩʠʥʢʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʚʠʷʚʣʷʶʪʴ ʫ 13 ï 16 

ʪʠʞʥʽʚ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʚʠʟʥʘʯʘʶʪʴ ʫ 21 ï 32 ʪʠʞʥʽ ʛʝʩʪʘʮʽʾ ʽ ʜʦ ʢʽʥʮ ̫

ʚʘʛʽʪʥʦʩʪʽ ʾʭ ʚʽʜʩʦʪʢʦʚʘ ʢʽʣɹʢʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʨʚ̔ʥʷʥʦ ʚʠʩʦʢʦʶ [119, 278, 441]. 

5. ʉʪʦʚʙʫʨʦʚʽ çʨʘʥʥʽè ʭʦʨʽʘʣʴʥ̔ ʚʦʨʩʠʥʢʠ: ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ 

ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʛʝʩʪʘʮʽʾ ï ʟôʷʚʣʷʶʪʴʩ̫ ʫ 7 ï 8 ʪʠʞʥʽʚ, ʤʘʢʩʠʤʘʣʴʥʘ ʾʭ ʚʽʜʩʦʪʢʦʚʘ 

ʢʽʣʴʢʽʩʪʴ ʧʨʠʧʘʜʘʻ ʥʘ 13 ï 20 ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ; ʤʦʨʬʦʣʦʛʽʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʝʟʨʣ̔ʦʁ ʩʪʨʦʤʦ ,ʁ ʱʦ ʤʽʩʪʠʪʴ ʩʪʨʦʤʘʣɹʥʽ ʢʘʥʘʣʠ ʪʘ ʢʣ̔ʪʠʥʠ ɻʦʬʙʘʫʝʨʘ, 

ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʥʘʷʚʥʽʩʪʴ ʨʝʪʠʢʫʣʷʨʥʠʭ ʚʦʣʦʢʦʥ, ʘʨʪʝʨʽʾ ʪʘ ʚʝʥʠ ʟʚʠʯʘʡʥʦʾ ʙʫʜʦʚʠ, 

ʘʙʦ ʱʝ ʥʝ ʤʘʶʪʴ ʩʬʦʨʤʦʚʘʥʦʾ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʨʦʪʝ ʦʪʦʯʝʥʽ ʯʽʪʢʠʤ 

ʘʜʚʝʥʪʠʮʽʻʤ, ʧʦʚʝʨʭʥʷ ʚʦʨʩʠʥʦʢ ʚʢʨʠʪʘ ʮʠʪʦ- ʪʘ ʩʠʥʮʠʪ̔ ʦʪʨʦʬʦʙʣʘʩʪʦʤ. 

6. ʉʪʦʚʙʫʨʦʚʽ çʧʽʟʥʽè ʭʦʨ̔ʘʣʴʥ̔ ʚʦʨʩʠʥʢʠ: ʚʧʝʨʰʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ 21 ï 

24 ʪʠʞʥʽ, ʟ ʥʘʡʙʽʣʴʰʠʤ ʚʽʜʩʦʪʢʦʤ ʚʠʷʚʣʝʥʥʷ ʤʽʞ 28 ï 36 ʪʠʞʥʷʤʠ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʁ  ʩʪʨʦʤʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʢʣʽʪʠʥ ɻʦʬʙʘʫʝʨʘ, 

ʥʘʷʚʥʽʩʪʶ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʠʩʪʠʣʢʦ ʁʧʦʚʝʨʭʥʽ ʩʠʥʮʠʪ̔ʦʪʨʦʬʦʙʣʘʩʪʦʤ ʘʙʦ 

ʡʦʛʦ ʟʘʤ̔ɦ ʝʥʥʷʤ ʰʘʨʦʤ ʬʽʙʨʠʥʦʾʜʫ [18, 95, 106, 374, 379]. 

7. ʊʝʨʤʽʥʘʣʴʥʽ ʭʦʨʽʘʣʴʥʽ ʚʦʨʩʠʥʢʠ: ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʜʠʭʦʪʦʤʽʯʥʦʛʦ ʧʦʜʽʣʫ 

ʧʨʦʤʽʞʥʠʭ ʟʨʽʣʠʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʘʙʦ ʙʦʢʦʚʠʭ ʚʽʜʛʘʣʫʞʝʥʴ ʚʽʜ ʥʠʭ ʪʘ 

ʩʪʦʚʙʫʨʦʚʠʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ. ɺʦʥʠ ʟʘ ʨʦʟʤʽʨʘʤʠ ʻ ʥʘʡʜʨʽʙʥʽʰʠʤʠ ʩʝʨʝʜ ʫʩʽʭ 

ʝʣʝʤʝʥʪ̔ʚ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʱʦ ʤʽʩʪʷʪʴ ʩʪʨʦʤʫ. ɽʧʽʪʝʣʽʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʦʤ. ʉʪʨʦʤʘ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʘʧʽʣʷʨʽʚ, ʷʢ̔ ʯʘʩʪʦ 

ʩʠʥʫʩʦʜʾʘʣʴʥʦ ʨʦʟʰʠʨʝʥʽ. ʊʝʨʤʽʥʘʣʴʥʽ ʚʦʨʩʠʥʢʠ ʟôʷʚʣʷʶʪʴʩʷ ʫ 25 ï 27 ʪʠʞʥʚ̔, ʟ 

28-ʛʦ ʪʠʞʥʷ ʽ ʜʦ ʢ̔ ʥʮʷ ʚʘʛʽʪʥʦʩʪʽ ʜʦʤʽʥʫʶʪɹ. ʇʝʨʰʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʫ ʪʝʨʤʽʥʘʣʴʥʽ 
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çʩʧʝʮʽʘʣʽʟʦʚʘʥʽè ʚʦʨʩʠʥʢʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʫ 28 ï 32 

ʪʠʞʥʽ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʽʜʩʦʪʢʦʤ ʫ 37 ï 40 ʪʠʞʥʽʚ. 

8. ʊʝʨʤʽʥʘʣʴʥʽ çʩʧʝʮ̔ ʘʣʽʟʦʚʘʥʽè ʭʦʨʽʘʣʴʥ̔ ʚʦʨʩʠʥʢʠ: ʛʦʣʦʚʥʦʶ ʾʭ 

ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʪʝʨʤ̔ ʥʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʻ ʥʘʷʚʥʽʩʪʴ ʪʘʢ ʟʚʘʥʠʭ 

ʩʠʥʮʠʪʦ̔ʢʘʧʽʣʷʨʥʠʭ ʤʝʤʙʨʘʥ (ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʧʽʣʷʨʽʚ ʚ ʜʽʣʷʥʮʽ 

ʙʝʟôʷʜʝʨʥʠʭ ʟʦʥ ʩʪʦʥʰʝʥʦʛʦ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʫ) [8, 14, 18, 107, 260, 401]. 

9. ʊʨʦʬʦʙʣʘʩʪʠʯʥ̔ ʪʘ ʚ̔ʣɹʦʟʥ̔ ʚʽʜʨʦʩʪʢʠ: ʥʝ ʻ ʚ ʧʨʷʤʦʤʫ ʨʦʟʫʤʽʥʥ̔ 

ʭʦʨʽʘʣʴʥʠʤʠ ʚʦʨʩʠʥʢʘʤʠ, ʘʣʝ ʾʭ ʫʨʘʭʫʚʘʥʥʷ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʣ̔ʴʢʠ 

ʚʦʥʠ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʪʘ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ï 

ʪʦʙʪʦ ʜʞʝʨʝʣʦʤ ʨʦʩʪʫ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ. ʊʨʦʬʦʙʣʘʩʪʠʯʥʽ ʪʘ ʚ̔ʣɹʦʟʥʽ ʚʽʜʨʦʩʪʢʠ 

ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʫ ʚʩʽ ʚʠʚʯʝʥ̔ ʪʝʨʤʽʥʠ ʛʝʩʪʘʮʽʾ ï ʟ 5-ʛʦ ʧʦ 40-ʡ ʪʠʞʜʝʥɹ, ʘʣʝ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʾʭ ʚʜ̔ʩʦʪʦʢ ʚʽʜʤʽʯʘʻʪʴʩʷ ʤʽʞ 7 ï 10 ʪʠʞʥʷʤʠ. ʊʨʦʬʦʙʣʘʩʪʠʯʥʽ 

ʚʽʜʨʦʩʪʢʠ ʩʪʘʥʦʚʣʷʪʴ ʩʦʙʦʶ ʜʽʣʷʥʢʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʦ ʧʨʦʣʬ̔ʝʨʫʁʯʠʭ ʩʪʦʚʙʫʨʦʚʠʭ 

ʢʣʽʪʠʥ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʧʨʦʤʽʞʥʠʭ ʥʝʟʨʽʣʠʭ, ʩʪʦʚʙʫʨʦʚʠʭ çʨʘʥʥʽʭè, 

ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʪʘ ʽʥʦʜʽ ʧʨʦʤʽʞʥʠʭ ʟʨʣ̔ʠʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʢʘʭ. ɺʽʣʴʦʟʥʽ 

ʚ̔ ʜʨʦʩʪʢʠ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʨʦʩʪʘʥʥʽ ʩʪʨʦʤʠ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʫ 

ʪʨʦʬʦʙʣʘʩʪʠʯʥʠʡ ʚʽʜʨʦʩʪʦʢ. ʅʘʡʢʨʘʝɦ ʚʠ̫ʚʣʷʪʠ ʪʨʦʬʦʙʣʘʩʪʠʯʥʽ ʪʘ ʚ̔ʣɹʦʟʥʽ 

ʚʽʜʨʦʩʪʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʨʢʝʨʽʚ ʢʣʪ̔ʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʘʜʞʝ ʫ ʚʽʜʨʦʩʪʢʘʭ 

ʚʜ̔ʙʫʚʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥ̔ ʧʨʦʮʝʩʠ ʨʦʟʤʥʦʞʝʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ [18, 

58, 70, 119, 255, 397, 418, 471]. 

ʎʠʪʦʪʨʦʬʦʙʣʘʩʪ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʥʘ ʾʭ ʧʦʚʝʨʭʥʽ ʟʣʠʚʘ̒ʪɹʩ̫  ʫ 

ʩʠʤʧʣʘʩʪʠʯʥʫ ʙʘʛʘʪʦʷʜʝʨʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩ ̫ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʦʤ. 

ʉʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪ ʧʨʠ ʜʦʟʨʽʚʘʥʥʽ ʥʘʢʦʧʠʯʫʻ ʨʽʟʥʽ ʩʧʝʮʠʬʽʯʥʽ ʤʦʣʝʢʫʣʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʧʣʘʮʝʥʪʘʨʥʠʡ ʣʘʢʪʦʛʝʥ. ʎʝʡ ʛʦʨʤʦʥ ʧʨʠʩʫʪʥʽʡ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʚʘʛ̔ʪʥʦʩʪʽ 

ʫ ʚʩʽʭ ʪʠʧʘʭ ʭʦʨʘ̔ʣɹ ʥʠʭ ʚʦʨʩʠʥʦʢ, ʘʣʝ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʘ ʫ 

çʧ̔ʟʥ̔ʭè ʩʪʦʚʙʫʨʦʚʠʭ ʚʦʨʩʠʥʢʘʭ, ʧʨʦʤʽʞʥʠʭ ʟʨʽʣʠʭ ʪʘ ʦʙʦʭ ʪʠʧʘʭ ʪʝʨʤʽʥʘʣʴʥʠʭ 

ʚʦʨʩʠʥʦʢ, ʪʦʙʪʦ ʧʨʦʜʫʢʮʽʷ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʟʘʟʚʠʯʘʡ ʟʨʦʩʪʘʻ ʟ ʪʝʨʤʽʥʦʤ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʙ̔ʛʫ ʛʝʩʪʘʮʽʾ [2, 40, 106, 447].  

ʆʜʥʠʤ ʟ ʛʦʨʤʦʥ̔ʚ ʧʣʘʮʝʥʪʠ ʪʘʢʦʞ ʻ ʭʦʨʽʦʥʯ̔ʥʠʡ ʛʦʥʘʜʦʪʨʦʧʽʥ, ʩʠʥʪʝʟ 

ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ʪʨʦʬʦʙʣʘʩʪʘ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʝʤʙʨʦ̔ʥʘ ʽ ʪʨʠʚʘʻ 
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ʫʧʨʦʜʦʚʞ ʚʩʽʻʾ ʚʘʛʽʪʥʦʩʪʽ [6]. ʇʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʚ ʧʝʨʰʽ ʪʠʞʥʽ ʛʝʩʪʘʮʽʾ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʨ̔ʦʥ̔ʯʥʦʛʦ ʛʦʥʘʜʦʪʨʦʧʽʥʫ ʧʦʜʚʦʁʻʪʴʩʷ ʢʦʞʥʽ 2 ʜʥʽ, ʧ̔ʢ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠʧʘʜʘʻ ʥʘ 10 ï 11 ʪʠʞʜʝʥʴ ʚʘʛʽʪʥʦʩʪʽ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʦʩʪʫʧʦʚʦ 

ʟʥʠʞʫʻʪʴʩʷ [441]. 

ɿʘ Langeland Degnes M.-H., Westerberg A.-C., Zucknick M. (2022) ʤʦʞʥʘ 

ʜ̔ʝʥʪʠʬʽʢʫʚʘʪʠ ʚ ʧʣʘʮʝʥʪʘʨʥʽʡ ʪʢʘʥʠʥʠ ʙʣ̔ʢʠ ʨ̔ ʟʥʦʾ ʢʣʽʪʠʥʥʦʾ ʽ ʩʫʙʢʣʽʪʠʥʥʦ ʾ

ʣʦʢʘʣʽʟʘʮʽʾ, ʙʽʣʴhʘ ʯʘʩʪʠʥʘ ʟ ̫ʢʠʭ ʧʨʠʧʘʜʘʻ ʥʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʦʨʛʘʥʝʣʠ ʽ 

ʮʠʪʦʧʣʘʟʤʫ, ʤʝʥʰʘ ï ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʽʣʢʘʤʠ ʤʝʤʙʨʘʥ ʽ ʮʠʪʦʩʢʝʣʝʪʫ. ʉʝʨʝʜ ʪʘʢʠʭ 

ʧʨʦʪʝʾʥ̔ʚ ʧʣʘʮʝʥʪʠ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʙ̔ ʣʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʪʁɹ ʟʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʧʨʦʣʽʬʝʨʘʮʽʶ ʢʣʽʪʠʥ, ʘʧʦʧʪʦʟ, ʘ ʪʘʢʦʞ ʚʦʣʦʜʽʶʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ, ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʬʫʥʢʮʽ̫ʤʠ ʰʘʧʝʨʦʥʚ̔ ʽ 

ʪʨʘʥʩʜʫʢʪʦʨʽʚ ʢʣʪ̔ʠʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽ ʾ[277]. 

ɹʽʦʤʘʨʢʝʨʠ, ʦʪʨʠʤʘʥʽ ʟ ʧʣʘʮʝʥʪʠ, ʙʫʣʠ ʧʦʚô̫ ʟʘʥ ̔ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʚʘʩʢʫʣʷʨʠʟʘʮʽʾ, ʤʝʪʘʙʦʣʽʟʤʫ, ʟʘʧʘʣʝʥʥʷ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, 

ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʧʦʰʠʨʝʥʠʭ ʫʩʢʣʘʜʥʝʥʥʷʭ ʚʘʛʽʪʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, 

ʧʣʘʮʝʥʪʘ ʚʠʚʽʣʴʥʷʻ PGF ʽ ʨʦʟʯʠʥʥʫ Fms-ʧʦʜ̔ ʙʥʫ ʪʠʨʦʟʠʥʢʥ̔ʘʟʫ. PGF ʻ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʘʥʛʽʦʛʝʥʝʟʫ, ʩʧʨʠʷʯʁʠ ʧʨʦʣʬ̔ʝʨʘʮ̔ ʾ, ʤʛ̔ʨʘʮʽʾ ʪʘ ʚʠʞʠʚʘʥʥʶ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʯʝʨʝʟ ʟʚôʷʟʫʚʘʥʥʷ ʟ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ 

ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ 1 (VEGFR 1) ʽ VEGFR 2 [485]. 

ʈʦʟʯʠʥʥʠʡ ʨʝʮʝʧʪʦʨ VEGFR ʽ sFlt-1 ʟʚôʷʟʫʶʪʴ PGF ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʧʨʠʛʥʽʯʫʶʪʴ 

ʡʦʛʦ ʘʥʛ̔ʦʛʝʥʥʽ ʝʬʝʢʪʠ. ɹʽʣʴʰ ʚʠʩʦʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ sFlt-1/PGF ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʧʨʝʝʢʣʘʤʧʩʽʾ [59, 75, 117, 198, 244, 259, 287].  

ʇʦʨʷʜ ʟ ʮʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʧʨʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʣʘʮʝʥʪʠ ʧʦʩʠʣʶʻʪʴʩʷ 

ʧʨʦʜʫʢʮʽʷ ʨʷʜʫ ʙʽʣʢʽʚ, ʷʢʽ ʩʣʘʙʢʦ ʧʽʜʜʘʶʪʴʩ ̫ʜʝʪʝʢʮʽʾ ʧʨʠ ʬʽʟʽʦʣʦʛ̔ʯʥʽʡ ʛʝʩʪʘʮʽʾ, 

ʩʝʨʝʜ ʷʢʠʭ ʪʨʦʧʦʤʽʦʟʠʥ, ʝʥʜʦʧʣʘʟʤʽʥ ï ʢʘʣʴʮʽʡ-ʟʚô̫ ʟʫʶʯʠʡ ʙʽʣʦʢ, ʷʢʠʡ ʻ 

ʰʘʧʝʨʦʥʦʤ, ʚʽʤʝʥʪʠʥ ï ʢʦʤʧʦʥʝʥʪ ʮʠʪʦʩʢʝʣʝʪʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʽʩʪʴ ʢʣʽʪʠʥ, 

ʾʭʥʶ ʩʪʽʡʢʽʩʪɹ  ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. ʂʨʽʤ ʮʴʦʛʦ, ʚʽʤʝʥʪʠʥ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʚʥʫʪʨ̔ ʥhʦɹʢʣʽʪʠʥʥʦʤʫ ʪʨʘʥʩʧʦʨʪ̔, ʨʝʘʣʽʟʫʶʯʠ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʦʙʤʽʥʦʤ 

ʨʝʯʦʚʠʥ ʫ ʢʣʽʪʠʥʽ ʪʘ ʨʦʙʦʪʦʶ ʩʽʪʢʠ ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ [277, 292, 390, 417]. 
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ɼʦ ʨʷʜʫ ʧʨʦʪʝʾʥʽʚ, ʝʢʩʧʨʝʩʽʷ ʷʢʠʭ ʧʦʩʠʣʝʥʘ ʧʨʠ ʇʅ, ʥʘʣʝʞʠʪʴ ʪʘʢʦʞ 

ʤ̔ʪʦʭʦʥʜʨʽʘʣʴʥʘ ʘʣʬɹʘ-ʢʝʪʦʛʣʫʪʘʨʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʱʦ ʢʘʪʘʣʟ̔ʫʻ ʯʫʪʣʠʚʠʡ 

ʬʨʘʛʤʝʥʪ ʮʠʢʣʫ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ [369]. 

ʆʯʝʚʠʜʥʦ, ʚʢʘʟʘʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʝʢʩʧʨʝʩʽʾ ʙʽʣʢʽʚ ʚʠʢʦʥʫʻ ʢʦʤʧʝʥʩʘʪʦʨʥʫ 

ʨʦʣʴ, ʩʧʨʠʷʶʯʠ ʜʦʥʦʫhʚʘʥʥʶ ʫʩʢʣʘʜʥʝʥʦʾ ʚʘʛʽʪʥʦʩʪʽ. ʇʨʠ ʮɹʦʤʫ ʚʠʷʚʣʝʥʝ 

ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʣʘʮʝʥʪʘʨʥʠʭ ʙʽʣʢʽʚ, ʧʨʠʪʘʤʘʥʥʠʭ ʥʦʨʤʘʣʴʥʦʤʫ ʧʝʨʝʙ̔ʛʫ 

ʚʘʛʽʪʥʦʩʪʽ, ʩʚʽʜʯʠʪɹ  ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ, ʢ̫̔  ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʇʅ, ʪʘ, 

ʡʤʦʚʽʨʥʦ, ʧʦʜʘʣʴʰʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʝʨʽʦʜʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʩʪ̔. ɺʠʷʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʫ ʩʧʝʢʪʨʽ ʙʽʣʢʽʚ ʧʣʘʮʝʥʪʠ ʻ ʦʙô̒ ʢʪʠʚʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʇʅ [2, 11, 106, 447]. 

ʌʝʪʦʧʣʘʮʝʥʪʘʨʥʘ ʬʦʨʤʘ ʇʅ (fetal malperfusion) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʦʻʜʥʘʥʥʷʤ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʩʫʜʠʥʘʭ ʧʫʧʦʚʠʥʠ ʟ ʦʙʣʽʪʝʨʘʮʽʡʥʦʶ 

ʘʥʛʽʦʧʘʪʽʻʶ ʦʧʦʨʥʠʭ ʚʦʨʩʠʥʦʢ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ [108, 138]. ɼʦʧʣʝʨʦʤʝʪʨʽʷ 

ʟʘʩʚʽʜʯʫ̒ ʧʜ̔ʚʠʱʝʥʥʷ ʦʧʦʨʫ ʪʦʢʫ ʢʨʦʚʽ ʚ ʘʨʪʝʨʽʷʭ ʧʫʧʦʚʠʥʠ ʪʘ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʭ̫, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʝʨʡʦʟʥʽ ʧʦʨʫʰʝʥʥʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʪʘ ʧʣʘʮʝʥʪʘʨʥʦ-

ʧʣʦʜʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ [83, 129, 136, 188, 296, 382, 465, 485].  

ɻʽʩʪʦʣʦʛʽʯʥʦ ʧʫʧʦʚʠʥʥ̔ ʘʨʪʝʨʽʾ ʤʘʶʪʴ ʱʽʣʠʥʦʧʦʜʽʙʥʠʡ ʧʨʦʩʚʽʪ ʪʘ 

ʛ̔ʧʝʨʪʨʦʬʽʶ ʚʥʫʪʨ̔h ʥʦɹʛʦ, ʧʦʚʟʜʦʚʞʥɹʦʛʦ ʰʘʨ̔ʚ ʛʣʘʜʝʥʴʢʠʭ ʤôʷʟʽʚ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʻ ʜʠʬʝʨʝʥʮ̔ʁ ʚʘʥʥʷ ʤôʟ̫ʦʚʠʭ ʰʘʨʽʚ ʙʝʟ ʟʥʘʯʥʦʛʦ ʟʚʫʞʝʥʥ̫ ʧʨʦʩʚʽʪʫ; ʜʣʷ 

ʚʝʥʠ ʧʫʧʦʚʠʥʠ ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʝʢʪʘʟʽʷ ʧʨʦʩʚʽʪʫ, ʥʝʨʽʜʢʦ ʟ ʪʨʦʤʙʘʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥʰʠʭ, ʜʣʷ ʜʘʥʦʾ ʬʦʨʤʠ ʍʇʅ ʧʨʠʪʘʤʘʥʥʦʶ ̒ ʢʦʤʙʥ̔ʘʮ̫̔  ʚʽʜʥʦʩʥʦ ʾ ʛ̔ʧʦʪʨʦʬʽʾ 

ʧʣʦʜʘ (ʜʝʬ̔ʮʠʪ ʤʘʩʠ ʜʦ 18%) ʟ ʷʚʥʦʶ ʪʝʥʜʝʥʮ̔̒ ʶ ʜʦ ʛʽʧʝʨʧʣʘʟʽʾ ʩʪʨʫʢʪʫʨ 

ʧʣʘʮʝʥʪʠ [241, 381, 412, 416]. 

ɿʘ Redline R. W. ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʚʠʱʝʦʧʠʩʘʥʠʭ ʟʤʽʥ ʚ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʩʢʣʘʜʦʚʠʭ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʢʣ̔ʥ̔ ʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ ʬʦʨʤ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ [375, 376].  

ʆʪʞʝ, ʽʩʥʫʶʯʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʨʽʟʥʽ ʤʝʪʦʜʠ ʢʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʇʅ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʚʢʘʟʘʥʦʛʦ ʩʠʥʜʨʦʤʫ, 

ʢʦʣʠ ʪʝʨʘʧʝʚʪʠʯʥʽ ʟʘʭʦʜʠ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʩɹ ̫ʤʘʣʦʝʬʝʢʪʠʚʥʠʤʠ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ  ̒

ʚʠʧʨʘʚʜʘʥʠʤ ʧʦʫhʢ ʜʦʜʘʪʢʦʚʠʭ ʤʘʨʢʝʨ̔ ʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ 
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ʢʨʠʪʝʨʽʾʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʽ, ʟ ʦʛʣʷʜʫ ʥʘ 

ʧʦʰʠʨʝʥʽʩʪʴ ʧʨʦʙʣʝʤʠ, ʤʦʞʥʘ ʙʫʣʦ ʙ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʨʫʪʠʥʥʽʡ ʧʨʘʢʪʠʮʽ. 

 

1.2. ʄʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽ ʾ ʚʘʛʽʪʥʠʭ ʥʘ ʩʪʨʫʢʪʫʨʠ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʤ̔ ʦʤʝʪʨʽʶ ʽ ʭʦʨ̔ʦʥʘ ʚ ʘʩʧʝʢʪʽ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʻ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ, ʥʘ ʾʾ ʯʘʩʪʢʫ ʧʨʠʧʘʜʘʻ 

ʙʣʠʟʴʢʦ 90% ʚʩʽʭ ʘʥʝʤʽʡ, ʷʢʘ ʨʦʟʚʠʚʘʻʪɹʩ̫ ʥʘ ʪʣʽ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʯʠ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ (ʚʘʛʽʪʥʽʩʪʴ) ʧʨʦʮʝʩ̔ʚ. ɿʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ ʚʘʛ̔ ʪʥʠʭ (ɿɼɸɺ) 

ʟʫʩʪʨʯ̔ʘ̒ ʪʩɹʷ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʪʝʨʤʽʥʽ ʛʝʩʪʘʮʽʾ [21, 52, 61, 73, 85] ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʩʠʥʪʝʟʫ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʝʬʽʮʠʪʫ ʟʘʣʟ̔ʘ 

[100, 125, 171, 229, 245, 284, 324]. 

ʉʝʨʝʜʥʽʡ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʟʘʣʽʟʘ, ʷʢʠʡ ʞʽʥʢʠ ʧʦʪʨʝʙʫʶʪʴ ʤʦʙʽʣʽʟʫʚʘʪʠ ʧ̔ ʜ 

ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ, ʩʪʘʥʦʚʠʪɹ  1200 ʤʛ. ʇʣʦʜʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 400 ʤʛ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʠʥʦʰʫʚʘʥʦʩʪʽ, ʘ ʚ ʧʣʘʮʝʥʪʽ ʥʘʢʦʧʠʯʫʻʪʴʩ̫ ʜʦ 175 ʤʛ. 

ɺʘʛʽʪʥʽ ʞʽʥʢʠ ʧʦʪʨʝʙʫʶʪ ɹʜʦʜʘʪʢʦʚʦʛʦ 1 ʤʛ/ʜʦʙʫ ʚ ʧʝʨʰʦʤʫ ʪʨʠʤʝʩʪʨʽ ʚʘʛʽʪʥʦʩʪ,̔ 

ʚʽʜ 4 ʜʦ 5 ʤʛ/ʜʦʙʫ ʚ ʜʨʫʛʦʤʫ ʪʨʠʤʝʩʪʨʽ ʪʘ ʤʽʥʽʤʫʤ ʜʦʜʘʪʢʦʚʦʛʦ ʟʘʣʽʟʘ 6 ʛ/ʜʦʙʫ ʚ 

ʪʨʝʪʴʦʤʫ ʪʨʠʤʝʩʪʨʽ ʚʘʛʽʪʥʦʩʪʽ [140, 179, 186, 258]. 

ʈʦʟʚʠʪʦʢ ʜʝʬʽʮʠʪʫ ʟʘʣʽʟʘ ʤʘʻ ʪʨʠ ʩʪʘʜʽʾ. ʇʝʨʰʘ, ʧʨʝʣʘʪʝʥʪʥʘ ï 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʩɹ̫ ʚʠʩʥʘʞʝʥʥʷʤ ʟʘʧʘʩʽʚ ʟʘʣʽʟʘ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ð ʪʘʢ ʟʚʘʥʠʡ 

ʧʨʠʭʦʚʘʥʠʡ ʟʘʣʽʟʦʜʝʬʽʮʠʪ, ʚʠʷʚʠʪʠ ʷʢʠʡ ʤʦʞʥʘ ʣʠʰʝ ʰʣʭ̫ʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʢ̔ ʣʴʢʦʩʪʽ ʛʝʤʦʩʠʜʝʨʠʥʫ ʚ ʤʘʢʨʦʬʘʛʘʭ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʘʙʦ ʜʦʩʣʽʜʞʫʶʯʠ 

ʘʙʩʦʨʙʮʽʶ ʨʘʜʦ̔ʘʢʪʠʚʥʦʛʦ ʟʘʣʽʟʘ ʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ [149, 171] ʪʘ 

ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʬʝʨʠʪʠʥʫ (ʥʦʨʤʘ 10-250 ʥʛ/ʣ) [140, 353]. ɼʨʫʛʘ 

ʩʪʘʜʽʷ ð ʮʝ ʣʘʪʝʥʪʥʠʡ ʟʘʣʽʟʦʜʝʬʽʮʠʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪɹʩʷ ʟʘʪʨʠʤʢʦʶ ʩʠʥʪʝʟʫ 

ʛʝʤʘ, ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʧʨʦʪʦʧʦʨʬʽʨʠʥʽʚ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʪʘ ʟʤʝʥʰʝʥʥʷʤ 

ʢ̔ʣʴʢʦʩʪʽ ʩʠʜʝʨʦʙʣʘʩʪʽʚ ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 

ʛʽʧʦʭʨʦʤʽʷ, ʤʽʢʨʦʮʠʪʦʟ, ʟʤʝʥʰʝʥʥ̫ ʩʝʨʝʜʥʴʦʛʦ ʦʙô̒ ʤʫ ʝʨʠʪʨʦʮʠʪʚ̔, ʩʝʨʝʜʥʴʦʛʦ 

ʚʤ̔ʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʝʨʠʪʨʦʮʠʪʽ, ʩʝʨʝʜʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ ʚ 

ʝʨʠʪʨʦʮʠʪʽ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘ̒ ʪʴʩʷ ʜʝʷʢʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʩʠʨʦʚʘʪʢʦʚʦʛʦ 
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ʬʝʨʠʪʠʥʫ, ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʬʝʨʠʪʠʥʫ ʪʘ ʥʘʩʠʯʝʥʥʷ ʪʨʘʥʩʬʝʨʠʥʫ ʟʘʣʽʟʦʤ. ʇʨʦʪʝ 

ʨʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʧʝʨʠʬʝʨ̔ ʡʥʽʡ ʢʨʦʚ̔ ʟʙʝʨ̔ ʛʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ [186, 258].  

ʊʝʩʪʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʣʘʪʝʥʪʥʠʡ ʜʝʬʽʮʠʪ ʟʘʣ̔ʟʘ, ʻ 

ʧʽʜʚʠʱʝʥʥ̫ ʢʽʣʴʢʦʩʪʽ ʚʽʣʥɹʦʛʦ ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʧʨʦʪʦʧʦʨʬʽʨʠʥʫ (ʥʦʨʤʘ 2,7-9,0 

ʤʢʤʦʣʴ/ʣ), ʧʦʨʫʰʝʥʥʷ ʚʠʜʽʣʝʥʥ ̫ ʟʘʣʽʟʘ ʽʟ ʩʝʯʝʶ ʧʽʩʣʷ ʚʚʝʜʝʥʥ̫  ʜʝʩʬʝʨʘʣʫ, 

ʟʥʠʞʝʥʥ̫ ʨʚ̔ʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʢʘʥʠʥʥʦʾ  ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʠ, ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦ ʾ

ʟʘʣʽʟʦʟʚôʷʟʫʶʯʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ (ʥʦʨʤʘ 30,6-84,6 ʤʢʤʦʣʴ/ʣ) [334]. 

ʊʨʝʪʷ ʩʪʘʜʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʚʣʘʩʥʝ ʟʘʣ̔ ʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤʽʾ 

ʚʘʛ̔ʪʥʠʭ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʥʷ ʛʽʧʦʭʨʦʤʽ ʾʪʘ ʧʦʡʢʽʣʦʮʠʪʦʟ ʝʨʠʪʨʦʮʠʪʽʚ, 

ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʝʨʠʪʨʦʮʠʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʩʝʨʝʜʥɹʦʛʦ ʦʙô̒ ʤʫ ʝʨʠʪʨʦʮʠʪʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʟʘʣʽʟʘ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʟʘʣʽʟʦʟʚ'ʟ̫ʫ ʯʁʦʾ ʟʜʘʪʥʦʩʪʽ ʩʠʨʦʚʘʪʢʠ. ʋ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ 

ʚʠʚ̫ʣʷʪ̒ʴʩʷ ʛʧ̔ʝʨʧʣʘʟʽʷ ʝʨʠʪʨʦʥʫ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʢɹʦʩʪʽ 

ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʠʭ ʥʦʨʤʦʙʣʘʩʪʽʚ ʪʘ ʤʘʡʞʝ ʧʦʚʥʘ ʚʜ̔ʩʫʪʥʽʩʪʴ ʩʠʜʝʨʦʙʣʘʩʪ̔ʚ [114, 

149, 171, 284, 324]. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʘʪʦʛʝʥʝʟ̔ ʘʥʝʤʽʾ 

ʚʘʛʽʪʥʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʟʤʥ̔ʠ ʚ ʩʠʩʪʝʤʽ ʛʝʤʦʢʦʘʛʫʣʷʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʫ ɯɯ-ɯɯɯ ʪʨʠʤʝʩʪʨʘʭ ʚʘʛʽʪʥʦʩʪʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʥɹʦʛʦ 

ʛʝʤʦʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʦʛʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ 

ʪʘ ʩʪʫʧʝʥʷ ʘʥʝʤʽʟʘʮʽʾ ʤʘʪʝʨʽ [176, 179, 229, 353]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʤʦʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʇʅ ̒ ʛʽʧʦʢʩʽʷ, ʤʝʭʘʥ̔ʟʤ ʜ̔ʾ  

ʢ̫ʦ ʾ ʧʦʣ̫ʛʘʻ ʫ ʪʨʴʦʭ ʦʢʨʝʤʠʭ ʥʘʧʨʷʤʢʘʭ: ʝʥʝʨʛʝʪʠʯʥʠʡ ʜʝʬ̔ʮʠʪ, ʟʫʤʦʚʣʝʥʠʡ 

ʟʥʠʞʝʥʥʷʤ ʘʝʨʦʙʥʠʭ ʧʨʦʮʝʩʽʚ, ʫʪʚʦʨʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʠʭ ʢʠʩʥʝʚʠʭ 

ʨʘʜʠʢʘʣʽʚ ʪʘ NO ʫ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʾ [410]. ɽʥʝʨʛʝʪʠʯʥʠʡ ʜʝʬ̔ʮʠʪ ʤʦʞʝ 

ʧʦʛʽʨʰʠʪʠ ʧʣʘʩʪʠʯʥ ̔ʧʨʦʮʝʩʠ, ʚʠʢʣʠʢʘʪʠ ʜʠʩʬʫʥʢʮʽʶ ʤʽʪʦʭʦʥʜʨʽʡ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï 

ʘʪʨʦʬʽ ʁ ʘʙʦ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʝʥʝʨʛʦʜʝʬʽʮʠʪʫ ʷʢ ʟʘ 

ʤʝʭʘʥʽʟʤʘʤʠ ʘʧʦʧʪʦʟʫ ʪʘʢ ʽ ʦʥʢʦʟʫ, ʦʢʨʽʤ ʮʴʦʛʦ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʧʨʠʛʥʽʯʝʥʥʷ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʣʪ̔ʠʥ [411, 418, 291, 369]. 

ʑʦʜʦ ʘʢʪʠʚʘʮ̔ ʾ ʧʨʦʮʝʩʽʚ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʧʦʪʨʽʙʥʦ 

ʚʨʘʭʫʚʘʪʠ, ʱʦ ʬʟ̔ʦ̔ʣʦʛʽʯʥʘ ʚʘʛʽʪʥʽʩʪʴ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʢʩʠʜʘʪʠʚʥʠʤ 
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ʩʪʨʝʩʦʤ ʡ ʘʢʪʠʚʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʚ̔ʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʙʽʦʧʦʣʽʤʝʨʽʚ. ɸʣʝ 

ʷʢ ʧʨʠ ʛʦʩʪʨʽʡ, ʪʘʢ ̔ ʧʨʠ ʭʨʦʥʽʯʥʽʡ ʛʧ̔ʦʢʩʽʾ, ʮʷ ʘʢʪʠʚʘʮʽʷ ʻ ʟʥʘʯʥʦ ʽʥʪʝʥʩʠʚʥʽʰʦʶ 

[163, 291]. ɿʨʦʩʪʘʥʥʷ ʢ̔ʣɹ ʢʦʩʪʽ ʚʣ̔ɹ ʥʠʭ ʨʘʜʠʢʘʣʽʚ ʫ ʤʘʪʝʨʠʥʩʴʢʽʡ ʢʨʦʚʽ ʚ 

ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ ʧʨʦʩʪʦʨ ̔ ʧʣʘʮʝʥʪʠ ʤʦʞʝ ʟʫʤʦʚʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʻ ʫʰʢʦʜʞʝʥʥʷ 

ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ, ʱʦ ʚ ʧʝʨhʫ ʯʝʨʛʫ ʧʦʚʠʥʥʦ 

ʧʨʦʷʚʠʪʠʩ ̫ ʫ ʟʤ̔ʥʘʭ ʡʦʛʦ ʤʽʢʨʦʚʦʨʩʠʥʦʢ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʴʢʫ ʜʠʬʫʟʽʡʥʫ 

ʟʜʘʪʥʽʩʪɹ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʧʨʠ ʛʽʧʦʢʩʽʾ ʤʦʞʣʠʚʘ ʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ (ʚ 

ʢʣʽʪʠʥʘʭ ʧʣʘʮʝʥʪʠ) ʘʢʪʠʚʘʮʽʷ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ [78, 131, 144, 248, 291]. 

ɻʧ̔ʦʢʩ̫̔ ʤʦʞʝ ʟʫʤʦʚʠʪʠ ʛʽʧʝʨʧʨʦʜʫʢʮʽʁ NO, ʷʢʠʡ ʟʜʘʪʥʠʡ ʯʠʥʠʪʠ ʨʽʟʥʽ 

ʥʘʩʣ̔ʜʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪ̔ ʚʧʣʠʚʫ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʎʷ ʩʧʦʣʫʢʘ ʤʦʞʝ 

ʫʪʚʦʨʶʚʘʪʠʩʷ ʽ ʚ ʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥ ʟ ʥʽʪʨʠʪʽʚ (ʚ ʧʨʦʮʝʩʽ ʥʽʪʨʠʪʨʝʜʫʢʪʘʟʥʠʭ ʨʝʘʢʮʽʡ 

ʘʙʦ ʥʝʬʝʨʤʝʥʪʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ), ʧʨʦʪʝ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ NO ʻ L-

ʘʨʛʽʥʽʥ [276], ʟ ʷʢʦʛʦ NO-ʩʠʥʪʘʟʘʤʠ ʩʠʥʪʝʟʫʻʪʴʩʷ NO. ʋ ʧʣʘʮʝʥʪ̔ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʽʥʜʫʮʠʙʝʣʴʥʘ NO-ʩʠʥʪʘʟʘ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʘ NO-ʩʠʥʪʘʟʘ [386, 493]. ʇʨʠ ʛʦʩʪʨʽʡ 

ʛʽʧʦʢʩʽʾ ʧʝʨʰʘ ʘʢʪʠʚʫʻʪʴʩʷ, ʘ ʜʨʫʛʘ ʧʨʠʛʥʽʯʫʻʪʴʩʷ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʣʦʢʘʣʴʥʘ 

ʚʘʟʦʢʦʥʩʪʨʠʢʮʽ̫, ʷʢʘ ʚ ʧʣʘʮʝʥʪʽ ʤʦʞʝ ʩʪʦʩʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʩʫʜʠʥ ʭʦʨʽʘʣʴʥʠʭ 

ʚʦʨʩʠʥʦʢ [118, 142, 196, 250]. ʇʘʨʘʤʝʪʨʠ ʽʥʪʝʨʚʽʣʴʦʟʥʠʭ ʧʨʦʩʪʦʨʽʚ ʪʘ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ ʄʇɼ, ʫ ʟʚô̫ ʟʢʫ ʟ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʨʠ 

ʢʦʣʠʚʘʥʥʷʭ ʨʽʚʥʷ NO [276, 297, 421, 494].  

ɻʦʩʪʨʘ ʛʧ̔ʦʢʩ̔ʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ NO, ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʦʥʢʦʟ ʘʙʦ ʘʧʦʧʪʦʟ 

ʢʣ̔ ʪʠʥ. ʄʝʭʘʥʽʟʤ ʜʽʾ NO ʟʫʤʦʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʫʪʚʦʨʝʥʥʷʤ ʧʝʨʦʢʩʠʥʽʪʨʠʪʽʚ, ʷʢʽ 

ʦʢʨʽʤ ʪʦʛʦ, ʱʦ ʤʘʶʪʴ ʯʠʩʣʝʥʥʽ ʤʽhʝʥʽ, ʚʦʣʦʜ̔ ʶʪʴ ʛʘʨʥʠʤʠ ʜʠʬʫʟʽʡʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪ̫ ʤʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʫʪɹ  ʧʦʪʨʘʧʣʪ̫ʠ ʚ ʦʨʛʘʥʝʣʠ ʪʘ ʢʣʽʪʠʥʥʝ ʷʜʨʦ. 

ʇʝʨʦʢʩʠʥʽʪʨʠʪʠ ʽʥʛʽʙʫʶʪʴ ʙʽʣʢʠ ʤ̔ʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʜʠʭʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʽ ʪʠʤ 

ʩʘʤʠʤ ʧʦʩʠʣʶʶʪʴ ʝʥʝʨʛʦʜʝʬʽʮʠʪ ʪʘ ʧʦʨʫʰʫʶʪʴ ʛʦʤʝʦʩʪʘʟ ʉʘ2+, ʧʨʠʛʥʽʯʫʁʪʴ 

ʧʨʦʪʠʦʢʩʠʜʘʥʪʥʽ ʬʝʨʤʝʥʪʠ, ʯʠʤ ʩʪʠʤʫʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʩʫʧʝʨʦʢʩʠʜʥʦʛʦ ʘʥʦ̔ʥʘ, 

ʙʝʟʧʦʩʝʨʝʜʥɹʦ ʨʦʟʨʠʚʘʶʪʴ ʣʘʥʮʶʛʠ ɼʅʂ ʪʘ ʽʥʛʽʙʫʶʪʴ ɼʅʂ-ʣʽʛʘʟʫ, ʱʦ ʧʽʜʩʠʣʁ ʻ 

ʫʰʢʦʜʞʝʥʥʷ ɼʅʂ, ʘʢʪʠʚʫʶʪʴ ʪʘʢʽ ʚʽʜʦʤʽ ʬʘʢʪʦʨʠ ʪʨʘʥʩʢʨʠʧʮʽʾ ʷʢ ʨ53, AP-1, 

NFkB, CREB [144, 291, 326, 386, 419, 423, 442, 463, 471, 495].  
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ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʣ̔ʷʻʪʴʩʷ ʚʠʚʯʝʥʥʶ ʦʢʠcʥʁ ʚʘʣɹ ʥʦ ʾ

ʤʦʜʠʬʢ̔ʘʮʽʾ ʙʽʣʢʽʚ ʧʜ̔ ʚʧʣʠʚʦʤ ʥʝ ʪʽʣʴʢʠ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʢʠʩʥʶ, ʘʣʝ ʡ ʧʽʜ ʜʽʻʶ 

ʧʝʨʦʢʩʠʥʽʪʨʠʪʽʚ. ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʰʣʷʭʦʤ ʦʢʠʩʥʝʥʥʷ 

ʙʽʣʢʠ ʟʥʘʯʥʦ ʣʝʛʰʝ ʧʽʜʣ̫ʛʘʶʪʴ ʧʨʦʪʝʦʣʟ̔ʫ. ʎʝ ʤʦʞʝ ʤʘʪʠ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʧʨʠ 

ʢʘʩʧʘʟʥʦʤʫ ʧʨʦʪʝʦʣ̔ʟ̔  ʚ ʭʦʜ̔ ʘʧʦʧʪʠʯʥʠʭ ʧʨʦʮʝʩ̔ ʚ, ʽ ʧʨʠ ʣʽʟʦʩʦʤʘʣʴʥʦʤʫ ʨʦʟʢʣʘʜʽ 

ʙʣ̔ʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʤʙʨʘʥ [7, 15]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʫ 2-5 ʨʘʟʽʚ 

ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʟʘʧʫʩʢʘʻ ʧʨʦʮʝʩʠ ʘʧʦʧʪʦʟʫ, ʘ ʚ 10-100 

ʨʘʟʽʚ ï ʥʝʢʨʦʟʫ. ʉʪʫʧʽʥɹ  ʦʢʠʩʥʶʚʘʣʥɹʦʾ ʤʦʜʠʬ̔ʢʘʮ̔ʾ  ʙʽʣʢʽʚ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʦʢʠʩʥʝʥʥʷʤ ʩʫʣʴʬʛʽʜʨʠʣɹʥʠʭ ʛʨʫʧ, ʟʥʘʯʥʦʁ  ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʘʤʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʣʢʽʚ-ʤʽʰʝʥʝʡ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʽʡ ʤʦʜʠʬʽʢʘʮʽʾ ʣʝʛʢʦ ʧʽʜʜʘʻʪʴʩʷ 

ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ [16, 17, 19, 28, 31, 43, 56].  

ʇʨʠ ʭʨʦʥ̔ ʯʥʽʡ ʛʽʧʦʢʩʽʾ ʩʧʦʩʪʝʨ̔ʛʘʁʪʴʩʷ ʧʨʦʮʝʩʠ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʝʩʪʘʯʽ 

ʢʠʩʥʶ: ʦʜʥʫ ʟ ʚʘʞʣʠʚʠʭ ʨʦʣʝʡ ʚ ʥʠʭ ʚʽʜʽʛʨʘʻ NO, ʢʨ̔ ʤ ʮʴʦʛʦ, ʤʘʻ ʤʽʩʮʝ ʧʦʩʠʣʝʥʥʷ 

ʪʨʘʥʩʢʨʠʧʮʽʾ NO-ʩʠʥʪʘʟ, ʩʪʚʦʨʶʻʪʴʩʷ ʜʝʧʦʥʫʚʘʥʥʷ NO ʚ ʢʣʽʪʠʥʘʭ ʩʫʜʠʥʥʦʾ 

ʩʪ̔ ʥʢʠ. ɺ ʦʨʛʘʥʽʟʤʽ NO ʟʘʧʘʩʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʬʦʨʤ: ʜʠʥ̔ʪʨʦʟʠʣɹʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʟʘʣʽʟʘ ʪʘ S-ʥʽʪʨʦʟʦʪʽʦʣʽʚ [410]. ʉʫʪʥʽʩʪʴ ʘʜʘʧʪʘʮʽ ʾʜʦ ʭʨʦʥʽʯʥʦʾ ʛʽʧʦʢʩʽʾ 

ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʜʝʧʦʥʦʚʘʥʠʭ ʬʦʨʤ NO ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʛʦʩʪʨʘ ʛʽʧʦʢʩʽʷ ʚʞʝ 

ʥʝ ʧʨʠʟʚʦʜʠʪɹ  ʜʦ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʮʽʾ NO ʟʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥɹʦʛʦ ʟʚôʷʟʢʫ, 

ʢ̫ ʟʘ ʨʘʭʫʥʦʢ ʧʨ̫ʤʦ ʾʽʥʘʢʪʠʚʘʮʽʾ ʽʥʜʫʮʠʙʝʣʴʥʦʾ NO-ʩʠʥʪʘʟʠ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʠʛʥʽʯʝʥʥʷ ʾʾ ʝʢʩʧʨʝʩʽʾ, ʽʥʜʫʢʮʽʾ ʝʥʜʦʛʝʥʥʦʛʦ ʽʥʛʽʙʽʪʦʨʫ NO-ʩʠʥʪʘʟ [276, 474]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʱʦ NO, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚ 

ʢʣʽʪʠʥ,̔ ʤʦʞʝ ʷʢ ʩʪʠʤʫʣʶʚʘʪʠ ʘʧʦʧʪʦʟ ʪʘʢ  ̔ ʥʘʚʧʘʢʠ, ʧʨʠʛʥʽʯʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ 

ʢʣʽʪʠʥʥʦʾ ʩʤʝʨʪʽ. ʇʨʠʛʥʽʯʝʥʥ̫  ʘʧʦʧʪʦʟʫ ʤʦʞʝ ʚ̔ʜʙʫʚʘʪʠʩʷ ʧʨʷʤʦʶ ʽʥʛʙ̔ʽʮʽʻʶ ʚʞʝ 

ʘʢʪʠʚʦʚʘʥʠʭ ʢʘʩʧʘʟ ʯʝʨʝʟ ʾʭ S-ʥ̔ ʪʨʦʟʦʣʁ ʚʘʥʥ,̫ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʁ ʦʜʥʦʛʦ ʟ 

ʽʥʛ̔ʙʽʪʦʨʽʚ ʢʘʩʧʘʟ ï ʮɻʄʌ-ʟʘʣʝʞʥʫ ʧʨʦʪʝʾ ʥʢʽʥʘʟʫ, ʘ ʪʘʢʦʞ ̔ ʥʛʽʙʫʚʘʥʥʤ̫ 

ʟʚ̔ ʣɹʥʝʥʥʷ ʮʠʪʦʭʨʦʤʫ ʟ ʤʽʪʦʭʦʥʜʨʽʡ ʯʝʨʝʟ ʘʢʪʠʚʘʮ̔ʁ  ʧʨʦʪʝʾʥʫ Bcl-2 [144, 297, 

326, 423, 463, 471, 473].  

ɿʛʜ̔ʥʦ ʟ ʜʘʥʠʤʠ ʣ̔ ʪʝʨʘʪʫʨʠ, ʧʨʠ ʘʥʝʤʽʾ ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 18-24% ʚʘʛʽʪʥʦʩʪʝʡ. ʅʘ ʬʦʥʽ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ ʚ ʤʽʦʤʝʪʨʽʾ ʽ 

ʧʣʘʮʝʥʪ̔  ʨʦʟʚʠʚʘʪʁʴʩʷ ʜʠʩʪʨʦʬʽʯʥ̔  ʧʨʦʮʝʩʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʾʾ ʛʽʧʦʧʣʘʟʽʾ, 
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ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ ʛʦʨʤʦʥʽʚ: ʧʨʦʛʝʩʪʝʨʦʥʫ, ʝʩʪʨʘʜʽʦʣʫ, ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ. 

ʊʘʢʦʞ ʘʥʝʤʽʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔ , ʷʢʘ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʽʰʝʤʽʶ, ʛʽʧʦʢʩʽʶ ʧʣʦʜʘ ʽ, ʢ̫ ʥʘʩʣ̔ʜʦʢ, ʧʦʨʫʝhʥʥ̫ ʡʦʛʦ ʨʦʟʚʠʪʢʫ [415]. 

ɺʚʘʞʘʪ̒ʴʩ̫, ʱʦ ʩʧʦʯʘʪʢʫ ʟôʷʚʣʷʶʪʴʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʨʝʘʢʮʽʾ ʚ ʢʨʘʡʦʚ̔ʡ 

ʟʦʥʽ ʧʣʘʮʝʥʪʠ (ʜʝ ʩʪʫʧʽʥʴ ʤʽʩʮʝʚʦʾ ʛʽʧʦʢʩʽʾ ʤʘʢʩʠʤʘʣʴʥʠʡ), ʚ ʧʘʨʘʮʝʥʪʨʘʣʴʥʽʡ ʟʦʥʽ 

ï ʪʽʣʴʢʠ ʧʦ ʤʽʨʽ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʚ ʮʝʥʪʨʘʣʴʥ̔ʡ ï ʚ ʬ̔ ʥʘʣ̔ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʦʩʢʣ̔ʴʢʠ ʮ ̔ʜʽʣʷʥʢʠ ʚʦʨʩʠʥʯʘʩʪʦʛʦ ʜʝʨʝʚʘ ʧʦʩʪʽʡʥʦ 

ʤʦʙʽʣʟ̔ʦʚʘʥʽ. ɯʩʥʫʁʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʦʤʧʝʥʩʘʮʽʾ ʽ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ï 

ʩʪʫʧʽʥʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʚʠʱʠʡ ʚ ʩʫʙʙʘʟʘʣʴʥʽʡ ʟʦʥʽ, ʥʽʞ ʚ ʩʫʙʭʦʨʽʘʣʴʥʦʤʫ 

ʧʨʦʩʪʦʨ̔. ɼʦ ʚʘʨʘ̔ʥʪʽʚ ʦʨʛʘʥʥʦʾ ʘʜʘʧʪʠʚʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʧʣʘʮʝʥʪʠ ʧʨʠ ʾʾ ʭʨʦʥʽʯʥʽʡ 

ʧʘʪʦʣʦʛʽʾ ʚʽʜʥʦʩʷʪʴ ʪʘʢʦʞ ʫʪʚʦʨʝʥʥ̫ ʧʣʘʮʝʥʪʠ ʙʽʣʴʰ ʩʧʣʦʱʝʥʦʾ ʬʦʨʤʠ, ʢʦʣʠ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʦʥʢʘ ʧʣʘʮʝʥʪʘ ʟ ʚʝʣʠʢʦʶ ʧʣʦɦʝʶ ʥʘʡʙʽʣʴʰʦʛʦ ʧʝʨʝʪʠʥʫ, ʘ 

ʟʘʛʘʣʴʥʠʡ ʦʙô̒ʤ ʦʨʛʘʥʫ ʟʤʽʥʶʻʪʴʩʷ ʥʝʟʥʘʯʥʦ [5, 18, 81, 116, 163, 369, 423]. 

ɿʤʽʥʠ ʚ ʢʨʦʚʽ ʚʘʛʽʪʥʦʾ  ʞʽʥʢʠ ʟʛʦʜʦʤ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʜʝʬʝʢʪʦʤ ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʧʦʨʫʰʝʥʥʷʤ ʦʙʤʽʥʫ ʙʽʣʢʽʚ, ʚʽʪʘʤʽʥʽʚ ʪʦʱʦ, ʷʢʽ 

ʢʣʽʥʽʯʥʦ ʧʨʦʷʚʣʷʶʪɹ ʩʝʙʝ ʭʘʨʘʢʪʝʨʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʝʧʽʪʝʣʽʘʣʴʥʠʭ 

ʪʢʘʥʠʥ ʪʘ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ [324]. 

ʇʨʠ ʟʘʣ̔ ʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤ̔ʾ ʟʙʽʣʴʰʫʪ̒ʩɹ ̫ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʭʨʦʥʽʯʥʦʾ 

ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔, ʢ̫ʘ ʦʙʫʤʦʚʣʝʥʘ ʨʽʟʢʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʟʘʣʽʟʘ 

ʥʝ ʪʽʣʴʢʠ ʚ ʤʘʪʝʨʠʥʩʴʢʽʡ ʢʨʦʚʽ, ʘʣʝ ʽ ʚ ʧʣʘʮʝʥʪʽ, ʟ ʚʠʩʦʢʠʤ ʚʽʜʩʦʪʢʦʤ ʩʠʥʜʨʦʤʫ 

ʟʘʪʨʠʤʢʠ ʚʥʫʪʨʽʰʥʦɹʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ [61, 171, 189, 258, 284].  

ɺ ʫʤʦʚʘʭ ʧʦʨʫʰʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʤʽʢʨʦʮʠʨʢʫʣ̫ ʮʽʾ ʽ ʭʨʦʥʽʯʥʦʾ 

ʛʽʧʦʢʩʽʾ ʧʨʠ ʘʥʝʤʽʾ, ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥ̫  ʪʨʦʬʽʯʥʦʾ, 

ʤʝʪʘʙʦʣʽʯʥʦʾ, ʛʦʨʤʦʥʦʧʨʦʜʫʢʫʶʯʦʾ ʽ ʛʘʟʦʦʙʤ̔ʥʥʦ ʾ ʬʫʥʢʮʽʾ ʧʣʘʮʝʥʪʠ. ɺʝʣʠʢʘ 

ʩʫʜʠʥʥʘ ʤʝʨʝʞʘ ʧʣʘʮʝʥʪʠ ʚʠʷʚʣʷʻʪʴʩʷ ʤʽʰʝʥʥʶ, ʦʩʢʽʣʴʢʠ ʚ ʧʣʘʮʝʥʪʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʤʽʥʠ, ʚ ʢ̫ʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʽ 

ʤʝʭʘʥʽʟʤʠ [18, 95, 396, 415]. 

ɿʘ ʦʩʪʘʥʥʻ ʜʝʩʪ̫ʠʣʽʪʪʷ ʚʯʝʥʠʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʧʨ̫ ʤʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ ʧʘʪʦʤʦʨʬʦʣʦʛ̔ʯʥʠʭ ʟʤʽʥ ʚ ʧʣʘʮʝʥʪʽ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʚʘʛʽʪʥʠʭ. ʊʘʢ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥ ̫ɻʘʨʚʘʩʶʢ ʆ.ɺ., 
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ɯʣʽʢʠ ɺ.ɺ. (2022) ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ɿɼɸɺ ʟʘ ʫʤʦʚʠ ʧʝʨʝʜʯʘʩʥʦʛʦ ʜʦʟʨʽʚʘʥʥ̫  

ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʦʩʥʦʚʥʽ ʦʨʛʘʥʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʣʘʮʝʥʪʠ (ʪʦʚʱʠʥʘ, ʧʣʦɦʘ, 

ʦʙô̒ʤ) ʥʝ ʩʷʛʘʶʪʴ ʨʚ̔ʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪʽ ʫ ʪʝʨʤʽʥʠ ʚʘʛʽʪʥʦʩʪʽ 29-32 ʪʘ 33-

36 ʪʠʞʥʚ̔. ʇʝʨʝʜʯʘʩʥʝ ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʣʘʮʝʥʪʠ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 

ʧ̔ ʜ̌ʨʫʥʪʷʤ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ [4, 5, 7, 8, 207]. 

ɿʙʽʣʴʰʫʻʪʴʩ̫ ʯʘʩʪʦʪʘ ʥʝʧʨʘʚʠʣʴʥʠʭ ʬʦʨʤ ʧʣʘʮʝʥʪ, ʦʙʫʤʦʚʣʝʥʘ ʙʽʯʥʠʤ 

ʧʨʠʢʨʽʧʣʝʥʥʷʤ ʧʫʧʦʚʠʥʠ [163]. ʇʨʠ ʮʴʦʤʫ ʤʘʛʽʩʪʨʘʣʴʥʽ ʩʫʜʠʥʠ 1-3 ʧʦʨʷʜʢʽʚ 

ʥʘʡʯʘʩʪʽʰʝ ʤʘʶʪʴ ʨʦʟʩʠʧʥʠʡ ʪʠʧ ʨʦʟʛʘʣʫʞʝʥʥ̫. ʇʨʦʪʝ ʫ ʨʦʙʦʪʘʭ Alwan N.A., 

Hamamy H. (2015) ʩʪʚʝʨʜʞʫ̒ ʪɹʩ̫, ʦɦ ʟʽ ɿɼɸɺ ʧʦʚô̫ ʟʘʥʝ ʟʙ̔ʣʴʰʝʥʥ̫ ʚʘʛʠ 

ʧʣʘʮʝʥʪʠ ʪʘ ʟʤʝʥʰʝʥʥ ̫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʘʛʠ ʧʣʦʜʘ. ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʦʤ ʤʘʪʝʨʽ  ̔ʨʦʟʤʽʨʦʤ ʧʣʘʮʝʥʪʠ ʪʘ ʚʘʛʦʶ ʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ ʽʩʥʫʻ ʚ 

ʤʝʞʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʜʣʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʩʫʪʪʻʚʦʶ 

ʘʥʝʤʽʻʶ ʤʘʪʝʨʽ. ʎʝ ʟʙʽʣʴʝhʥʥ̫  ʚʘʛʠ ʧʣʘʮʝʥʪʠ ʪʨʘʢʪʫʻʪʴʩ̫  ʷʢ ʢʦʤʧʝʥʩʘʪʦʨʥʘ 

ʛʽʧʝʨʪʨʦʬʽʷ ʧʣʘʮʝʥʪʠ [73].  

ɸʥʘʣʽʟ ɼʘʚʠʜʝʥʢʘ ɯ. ʉ. (2006), Moeller S. L. (2019) ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʣʘʮʝʥʪʠ ʧʨʠ ʛʽʧʦʭʨʦʤʥʽʡ ʘʥʝʤʽʾ 

ʧʦʢʘʟʘʚ, ʦɦ ʚʦʨʩʠʥʯʘʩʪʝ ʜʝʨʝʚʦ ʟʘʟʥʘ̒ ʚʠʨʘʞʝʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʊʘʢ 

ʚʠʷʚʣʷʶʪʴʩʷ ʜʽʣʷʥʢʠ ʟʽ ʟʥʘʯʥʠʤ ʜʝʬʽʮʠʪʦʤ ʧʦʚʥʦʮʽʥʥʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʪʝʨʤʽʥʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʥʘ ʪʣʽ ʜʦʤʽʥʫʚʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʚʦʨʩʠʥʦʢ ʽ ʧʘʪʦʣʦʛʯ̔ʥʦ 

ʥʝʟʨʽʣʠʭ, ʩʢʣʝʨʦʟʦʚʘʥʠʭ ʽ ʬʽʙʨʠʥʦʾʜʥʦ-ʟʤʥ̔ʝʥʠʭ ʚʦʨʩʠʥʦʢ, ʪʦʙʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪɹʩʷ 

ʢʘʨʪʠʥʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʥʝʟʨʽʣʦʩʪ̔ ʚʦʨʩʠʥʯʘʩʪʦʛʦ ʜʝʨʝʚʘ [18, 325].  

ʉʣ̔ʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʽ ʟʙʽʣɹh ʝʥʥʷʤ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʘʥʝʤʽʾ (ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʥʠʞʯʝ 90 ʛ/ʣ) ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʟʤʽʥ ʧʣʘʮʝʥʪʠ 

ʧʦʩʠʣʶʻʪʴʩʷ. ʊʘʢ, ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʶʪʴʩʷ ʦʨʛʘʥʦʤʝʪʨʠʯʥ̔ ʧʘʨʘʤʝʪʨʠ ʧʣʘʮʝʥʪʠ, 

ʟʙʣ̔ʴʫhʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʘʨʠʢʦʟʥʦ ʨʦʟʰʠʨʝʥʠʭ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʚʦʨʩʠʥʦʢ ʚʝʣʠʢʦʛʦ 

ʢʘʣʽʙʨʫ [188, 207, 227, 327, 349, 373].  

Gebremeskel T, Mulu A. ʪʘ ʩʧʽʚʘʚʪ. (2020), ʜʦʩʣʽʜʞʫʶʯʠ ʧʣʘʮʝʥʪʠ ʚʘʛʽʪʥʠʭ 

ʟ ʘʥʝʤʽʤ̫ʠ ʨ̔ʟʥʦʛʦ ʩʪʫʧʝʥʷ, ʚ ʧʦʨʽʚʥ̫ ʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦ  ʁʚʠʚ̫ʠʣʠ ʙ̔ʣʴʰ 

ʯʽʪʢʝ ʝʢʩʮʝʥʪʨʠʯʥʝ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʫʧʦʚʠʥʠ. ɺ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʤʫ ʧʨʦʩʪʦʨʽ, ʩʪʨʦʤʽ 

ʪʘ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚʽʜʢʣʘʜʘʥʥʷ ʩʦʣʝʡ ʚʘʧʥʘ. ʗʚʠʱʘ ʛʦʩʪʨʦʛʦ 
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ʨʦʟʣʘʜʫ ʢʨʦʚʦʦʙʽʛʫ ʧʨʦʷʚʣʷʣʠʩ̫ ʫ ʚʠʛʣʷʜʽ ʚʦʛʥʠʱ ʩʪʘʟʽʚ ʫ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʇʦʨʜ̫ ʟ ʮʠʤ ʚ ʧʣʘʮʝʥʪʘʭ ʙʽʣʴʰʦʩʪʽ ʞʽʥʦʢ ʟ ʘʥʝʤʽʻʶ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ 

ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʥɹ̔  ʧʨʦʮʝʩʠ, ʷʢʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚʝʣʠʢʦ ʁ ʢʽʣʴʢʩ̔ʪʁ  ʤʦʣʦʜʠʭ ʜʨʽʙʥʠʭ ʪʝʨʤʽʥʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʽ ʧʨʦʣ̔ʬʝʨʘʮʽʻ ʁ

ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ [185].  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʮʝʥʪ ʚʘʛʽʪʥʠʭ ʽʟ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʶ ʘʥʝʤʽʻʶ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʽʚ ʚʯʝʥʠʤʠ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ ʥʘʩʪʫʧʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʜʝʮʠʜʫʘʣʥɹʘ ʦʙʦʣʦʥʢʘ ʥʝʨ̔ ʚʥʦʤʨ̔ʥʦ ʧʦʪʦʚʱʝʥʘ, 

ʤ̔ ʩʮʷʤʠ ʟ ʥʝʚʝʣʠʢʠʤʠ ʦʩʝʨʝʜʢʘʤʠ ʧʦʚʥʦʢʨʦʚ' ̫ʩʫʜʠʥ, ʤʽʞʚʦʨʩʠʥʯʘʩʪʠʡ ʧʨʦʩʪʽʨ 

ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʦʚʥʦʢʨʦʚʥʠʡ, ʨʦʟʰʠʨʝʥʠʡ, ʟ ʚʦʛʥʠʱʘʤʠ ʢʨʦʚʦʚʠʣʠʚʽʚ, ʥʘʷʚʥʽʩʪʶ 

ʩʦʣʝʡ ʚʘʧʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʙʣʠʟʫ ʭʦʨʽʘʣʴʥʦ ʾʧʣʘʩʪʠʥʢʠ. ɺʽʜʟʥʘʯʘʣʠʩʷ ʦʩʝʨʝʜʢʦʚʽ 

ʟʤʽʥʠ ʩʠʥʮʠʪʽʶ ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʜ̔ ʣ̫ʥʦʢ ʜʠʩʪʨʦʬʽʾ ʝʧ̔ʪʝʣʽʶ, ʤʽʩʮʷʤʠ 

ʥʘ̫ ʚʥʽʩʪɹ ʧʽʢʥʦʪʠʯʥʠʭ ̫ʜʝʨ ʩʠʥʮʠʪʽʶ ʪʘ ʢʣʽʪʠʥ ʃʘʥʛʭʘʥʩʘ. ʉʪʨʦʤʘ ʤʘʣʘ ʥʽʞʥʽ 

ʬʫʢʩʠʥʦʬʽʣʴʥʽ ʚʦʣʦʢʥʘ ʫ ʚʩʽʭ ʪʠʧʘʭ ʚʦʨʩʠʥʦʢ, ʘʞ ʜʦ ʪʝʨʤʽʥʘʣʴʥʠʭ. 

ʉʠʥʮʠʪʽʦʢʘʧʽʣʷʨʥʽ ʤʝʤʙʨʘʥʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩ̫ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦ 3-5, ʟʫʩʪʨʽʯʘʣʠʩ ̫

ʚʦʨʩʠʥʢʠ, ʜʝ ʩʠʥʮʠʪ̔ʦʢʘʧʽʣʷʨʥ̔ ʤʝʤʙʨʘʥʠ ʙʫʣʠ ʫ ʨ̔ ʟʢʦ ʤʝʥʰ̔ ʡ ʢʽʣʴʢʦʩʪʽ ʘʙʦ 

ʚʽʜʩʫʪʥʽ. ʉʫʜʠʥʠ ʣʦʢʘʣʽʟʫʚʘʣʠʩʷ ʚ ʮʝʥʪʨʽ ʘʙʦ ʪʘʢʦʞ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ɺ ʩʪʨʦʤʽ 

ʯʘʩʪʠʥʠ ʚʦʨʩʠʥʦʢ ʚʽʜʟʥʘʯʘʣʠʩʷ ʤʘʣʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʽ ʶʥʽ ʪʨʦʬʦʙʣʘʩʪʠ. ɹʫʣʘ 

ʚʠʨʘʞʝʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʘ ʨʝʘʢʮʽʷ, ʧʦʚ'ʷʟʘʥʘ ʟ ʧʨʦʣʬ̔ʝʨʘʮʽʻ ʁ

ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ, ʚʽʜʟʥʘʯʘʣʘʩʷ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʠʭ ʤʘʪʝʨʠʥʩʴʢʠʭ ʝʨʠʪʨʦʮʠʪʽʚ 

ʚ ʤʽʞʚʦʨʩʠʥʯʘʩʪʦʤʫ ʧʨʦʩʪʦʨ̔, ʘ ʪʘʢʦʞ ʥʝʨʽʚʥʦʤʽʨʥʦʾ ʚʝʣʠʯʠʥʠ ʬʝʪʘʣʴʥʠʭ 

ʝʨʠʪʨʦʮʠʪʽʚ. ɼʦ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʥʘʷʚʥʽʩʪɹ  ʜʨʽʙʥʠʭ 

ʪʝʨʤ̔ʥʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ [14, 18, 95, 106, 163, 369, 415, 423, 460, 493].  

ʆʮʥ̔ʢʫ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ  ̔ ʧʣʦʜʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʙʘʩʝʡʥʘʭ ʧʨʦʚʦʜ̫ʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʨʦʚʦʪʽʢ: ʽʥʜʝʢʩʫ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʧʫʣʴʩʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ, ʩʠʩʪʦʣʦ-ʜʽʘʩʪʦʣʯ̔ʥʦʛʦ ʩʧ̔ ʚʚʽʜʥʦʰʝʥʥʷ ʚ 

ʦʙʦʭ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʷʭ, ʘʨʪʝʨ̔ʾ ʧʫʧʦʚʠʥʠ, ʩʝʨʝʜʥʴʦʾ ʤʦʟʢʦʚʦʾ ʘʨʪʝʨʽʾ ʧʣʦʜʘ [10, 

62, 68, 83, 129, 148, 241, 242, 296, 333, 352]. 
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ʋ ʟʚô̫ ʟʢʫ ʟ ʘʥʝʤʽʻ ʁʽ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʦʤ ʯʘʩʪʦ ʧʽʜʜʘʶʪʴʩ ̫ʦʢʠʩʥʶʚʘʣʴʥʦʤʫ 

ʩʪʨʝʩʫ ʱʝ ʜʚʘ ʚʘʞʣʠʚʠʭ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʧʨʦʮʝʩʠ ʚ ʧʣʘʮʝʥʪʘʨʥ̔ ʡ ʪʢʘʥʠʥʽ ï 

ʘʚʪʦʬʘʛʽʷ ʪʘ ʘʧʦʧʪʦʟ [144, 248, 291, 411, 463, 495]. 

ʇʨʘʚʠʣʴʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʥʠʤʠ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʛʦʤʝʦʩʪʘʟʽ. ʆʜʥʘʢ ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʟʘʭʠʩʥʠʤʠ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ ʘʚʪʦʬʘʛʽʾ ʪʘ ʘʧʦʧʪʦʟʫ ʧʦʚôʷʟʫʶʪʴ ʟ ʨʽʟʥʠʤʠ ʧʘʪʦʣʦʛʽʷʤʠ ʚʘʛʽʪʥʦʩʪ̔, 

ʪʘʢʠʤʠ ʷʢ ʚʠʢʠʜʝʥʴ, ʧʨʝʝʢʣʘʤʧʩʽʷ ʪʘ ʟʘʪʨʠʤʢʘ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʣʦʜʘ [142, 208, 249, 267, 434]. 

ɸʚʪʦʬʘʛʽʷ ʚ ʦʩʪʘʥʥ ̔ ʨʦʢʠ ʙʫʣʘ ʘʢʪʫʘʣʴʥʦʁ  ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥ̫ ʷʢ 

ʚʘʞʣʠʚʠʡ ʩʘʤʦʨʝʛʫʣʶʁ ʯʠʡ ʢʘʪʘʙʦʣʽʯʥʠʡ ʧʨʦʮʝʩ ʜʣ ̫ʚʠʜʘʣʝʥʥʷ ʥʘʜʣʠʰʢʦʚʠʭ ʘʙʦ 

ʧʦʰʢʦʜʞʝʥʠʭ ʦʨʛʘʥʝʣ ̔ ʙʽʣʢʽʚ [115]. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʣʘʮʝʥʪʠ, ʪʦ ʘʚʪʦʬʘʛʽʷ, 

ʡʤʦʚʽʨʥʦ, ʽʥʜʫʢʫʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʪʨʦʬʦʙʣʘʩʪʘ ʱʝ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ 

[378]. ɽʢʩʧʝʨʠʤʝʥʪ in vitro ʧʦʢʘʟʘʚ, ʱʦ ʜʝʬʽʮʠʪ ʢʠʩʥʶ ʚʠʢʣʠʢʘʻ ʘʚʪʦʬʘʛʽʶ ʚ 

ʧʝʨʚʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʪʨʦʬʦʙʣʘʩʪʘ ʣʶʜʠʥʠ [260]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʘ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚ ʘʚʪʦʬʘʛʽʷ ʧʽʜʪʨʠʤʫ̒ ʪʴʩʷ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ. ɺ ʧʝʨʰʦʤʫ ʪʨʠʤʝʩʪʨʽ ʥʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʢʠʩʥʶ ʽʥʜʫʢʫʻ HIF-1, ʷʢʠʡ ʧʦʪʽʤ ʤʦʞʝ ʽʥʽʮʽʁʚʘʪʠ ʘʢʪʠʚʘʮʽʶ 

ʧʨʦʘʧʦʧʪʠʯʥʦʛʦ Bcl-2 [326]. ɸʚʪʦʬʘʛʽʷ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʷʢ ʤʝʭʘʥʽʟʤ ʦʯʠʱʝʥʥʷ ʚʽʜ 

ʥʝʙʘʞʘʥʠʭ ʙ̔ ʣʢʽʚ ʧʦʰʢʦʜʞʝʥʠʭ ʦʨʛʘʥʝʣ. ɹʝʟ ʘʚʪʦʬʘʛʽʯʥʦʾ ʦʯʠʩʪʢʠ ʧʦʰʢʦʜʞʝʥʽ 

ʤʪ̔ʦʭʦʥʜʨʽʾ ʨʝʢʦʥʩʪʨʫʶʶʪʴ ʤʦʥʦʮʠʪʘʨʥʠʡ ʭʝʤʦʪʘʢʩʠʯʥʠʡ ʙʽʣʦʢ-1 (ʄʉʈ-1), 

ʽʥʪʝʨʣʝʡʢ̔ʥ-6 (ɯL-6) ʪʘ ɯL-1ɓ, ʦɦ ʧʨʠʟʚʦʜʠʪɹ ʜʦ «ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥ»̫. ɺʦʥʘ 

ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʫʪʠʣʽʟʫʚʘʪʠ ʭʘʨʯʦʚʽ ʨʝʯʦʚʠʥʠ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʤ ʩʧʦʩʦʙʦʤ [178, 275, 463, 471, 495].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʬʘʛʽʷ ʤʦʞʝ ʙʫʪʠ ʚʘʞʣʠʚʦ  ʁ ʜʣʷ ʟʘʭʠʩʪʫ ʢʣʽʪʠʥ 

ʪʨʦʬʦʙʣʘʩʪʘ ʚ ʥʝʜʦʩʪʘʪʥʦɹʤʫ ɦʦʜʦ ʢʠʩʥʶ ʩʝʨʝʜʦʚʠʱʽ ʟ ʦʙʤʝʞʝʥʠʤ ʞʠʚʣʝʥʥʷʤ 

ʨʘʥʥʴʦʾ ʧʣʘʮʝʥʪʠ [184]. ʂʨʽʤ ʪʦʛʦ, ʮʝ, ʤʘʙʫʪʴ, ʦʙʤʝʞʫ̒  ʝʬʝʢʪʠ ʧʨʦʘʧʦʧʪʠʯʥʠʭ 

ʙʽʣʢʽʚ, ʟʦʢʨʝʤʘ BNIP-3, ʽʥʜʫʢʦʚʘʥʦʛʦ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʢʠʩʥʶ [291]. ʆʜʥʘʢ, ʟʘ 

ʧʝʚʥʠʭ ʫʤʦʚ ʘʚʪʦʬʘʛʽʷ ʤʦʞʝ ʨʫʡʥʫʚʘʪʠ ʢʣʽʪʠʥʥʽ ʩʪʨʫʢʪʫʨʠ, ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ 

ʽʥʽʮʽʶʚʘʪʠ ʟʘʛʠʙʝʣʴ ʘʚʪʦʬʘʛʽʯʥʦʾ ʢʣʽʪʠʥʠ [440]. ɺ ʜʝʢ̫ʠʭ ʫʤʦʚʘʭ ʘʚʪʦʬʘʛʽ ̫ʤʦʞʝ 

ʚʠʙ̔ ʨʢʦʚʦ ʜʝʛʨʘʜʫʚʘʪʠ ʧʦʛʣʠʥʘʯʽʚ ɸʌʂ, ʪʘʢʠʭ ʷʢ ʢʘʪʘʣʘʟʘ, ʯʝʨʝʟ ʱʦ ʚʘʞʢʦ 

ʫʥʠʢʥʫʪʠ ʰʢʦʜʠ ʚʽʜ ʦʢʠʩʥʁʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ. ʇʽʜʩʫʤʦʚʫʶʯʠ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ 
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ʘʚʪʦʬʘʛʽ,̫ ʧʦʚ'ʷʟʘʥʘ ʟ ɸʌʂ, ̫ ʚʣʷ̒ ʩʦʙʦʶ ʜʚʦʩʽʯʥʠʡ ʤʝʯ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʩʚʦ̒ ʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪ  ʁ  ̔ʟʘʣʝʞʠʪɹ ʚʽʜ ʪʠʧʫ ʢʣʽʪʠʥ [378]. 

ɼʘʥʽ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥ ɹʩʚʜ̔ʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʩʠʣʫ ʩʚʦʻʾ ʚʠʩʦʢʦʾ ʭʽʤʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʘʢʪʠʚʦʚʘʥʽ ʢʠʩʥʝʚʽ ʤʝʪʘʙʦʣ̔ʪʠ ʤʦʞʫʪʴ ʧʦʰʢʦʜʞʫʚʘʪʠ 

ʚʥʫʪʨ̔h ʥʴʦʢʣʽʪʠʥʥ̔ ʩʪʨʫʢʪʫʨʠ ʡ ʙʫʪʠ ʽʥʜʫʢʪʦʨʘʤʠ ʽ ʤʝʜʽʘʪʦʨʘʤʠ ʘʧʦʧʪʦʟʫ. 

ʌʘʢʪʦʨʠ ʭʽʤʽʯʥʦʾ ʪʘ ʬʟ̔ʠʯʥʦʾ ʧʨʠʨʦʜʠ, ʷʢʽ ʟʘ ʫʤʦʚ ʜʽʾ ʥʘ ʢʣʽʪʠʥʠ ʚʠʢʣʠʢʘʶʪʴ 

ʦʢʠʩʥʁ ʚʘʣʴʥʠʡ ʩʪʨʝʩ, ʪʘʢʦʞ ʥ̔ʜʫʢʫʶʪʴ ʘʧʦʧʪʦʟ [151, 196, 250, 276, 297, 311]. 

ʆʢʩʠʜ ʘʟʦʪʫ, ʱʦ ʻ ʨʝʛʫʣʷʪʦʨʦʤ ʚʥʫʪʨʽʥhʴʦʢʣʽʪʠʥʥʠʭ ʽ ʤʽʞʢʣʽʪʠʥʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʙʝʨʝ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʘʧʦʧʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʢʩʠʜ ʘʟʦʪʫ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, 

ʧʨʠʯʦʤʫ Nʆ-ʛʝʥʝʨʫʶʯʽ ʩʧʦʣʫʢʠ, ʚʩʪʫʧʘʶʯʠ ʚ ʨʝʘʢʮʽʁ ʚ̔ ʣɹʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ 

ʦʢʠʩʥʝʥʥ̫, ʤʦʞʫʪʴ ʫʪʚʦʨʁʚʘʪʠ ʱʝ ʙʽʣʴʰ ʪʦʢʩʠʯʥʝ ʟ'̒ʜʥʘʥʥʷ ï ʧʝʨʦʢʩʠʥʽʪʨʠʪ, 

ʷʢʠʡ ʧʦʰʢʦʜʞʫʻ ɼʅʂ ʽ ʚʠʢʣʠʢʘ̒ ʢʦʚʘʣʝʥʪʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʫ ʢʣʽʪʠʥʽ, 

ʽʥʽʮʽʶʶʯʠ ʪʠʤ ʩʘʤʠʤ ʘʧʦʧʪʦʟ [410]. ʆʜʥʘʢ ʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣ̔ ʜʞʝʥʥʷʭ Nʆ 

ʨʦʟʛʣ̫ʜʘʻʪʴʩʷ ʰʚʠʜʰʝ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪ, ʱʦ ʛʘʣʴʤʫ̒ ʨʦʟʚʠʪʦʢ ʨʘʜʠʢʘʣʥɹʠʭ 

ʦʢʠʩʥʶʚʘʣʴʥʠʭ ʨʝʘʢʮʽʡ. ʇʨʠ ʮʴʦʤʫ ʥʝʤʘʻ ʦʜʥʦʟʥʘʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ, ʯʠ ʻ 

Nʆ ʥ̔ʛʽʙ̔ʪʦʨʦʤ ʘʢʪʠʚʘʮʽʾ ʘʧʦʧʪʦʟʫ [386, 439]. 

ɸʧʦʧʪʦʟ, ʘʙʦ ʟʘʧʨʦʛʨʘʤʦʚʘʥʘ ʩʤʝʨʪʴ ʢʣʽʪʠʥ, ʻ ʬʽʟʽʦʣʦʛʯ̔ʥʠʤ ʷʚʠʱʝʤ ʜʣʷ 

ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣ̔ʪʠʥ, ʦʜʥʘʢ ʟʙʽʣʴʰʝʥʽ ʘʧʦʧʪʠʯʥ̔ ʤʘʨʢʝʨʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩ ̫ʧʨʠ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ ʧʣʘʮʝʥʪʠ. ɸʧʦʧʪʦʟ ʽ ʘʚʪʦʬʘʛʽ̫ ʚ ʢʣʽʪʠʥʘʭ ʪʨʦʬʦʙʣʘʩʪʘ ʻ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʤʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʙʘʟʘʣʴʥʘ ʘʚʪʦʬʘʛʽʷ ʟʥʠʞʫʻ ʘʧʦʧʪʦʟ ʥʘ ʢʦʨʠʩʪʴ 

ʚʠʞʠʚʘʥʥʷ ʢʣʽʪʠʥ, ʘ ʧʦʚô̫ ʟʘʥʽ ʟ ʘʧʦʧʪʦʟʦʤ ʙʣ̔ʢʠ ʤʦʞʫʪʴ ʽʥʜʫʢʫʚʘʪʠ ʘʚʪʦʬʘʛʽʯʥʫ 

ʟʘʭʠʩʥʫ ʬʫʥʢʮʁ̔ [208, 249, 267].  

ʈʝʯʦʚʠʥʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʷʮʽʾ ʘʧʦʧʪʦʟʫ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʙʽʣʢʘʤʠ, ʘ 

ʭʾ ʩʠʥʪʝʟ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʝʥʘʤʠ. ɼʦ ʯʠʩʣʘ ʛʝʥʽʚ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ 

ʘʧʦʧʪʦʟ ʚʽʜʥʦʩʷʪɹʩʷ ʛʝʥʠ p53, Bax, ɺcl-xS [326]. ɺ ʥʦʨʤʽ ʛʝʥ ʨ53 ʬʫʥʢʮʽʦʥʫʻ ʷʢ 

«ʤʦʣʝʢʫʣʷʨʥʠʡ ʧʦʣʽʮʝʡʩɹʢʠʡè, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʟʘʭʠʩʪ ʛʝʥʦʤʘ [218] ʽ ʙʫʚʘʻ ʜʚʦʭ 

ʪʠʧʽʚ: çʜʠʢʠʡ», ʷʢʠʡ, ʷʢ ʚʚʘʞʘʶʪɹ, ʩʪʠʤʫʣʶʻ ʘʧʦʧʪʦʟ, ʪʦʜʽ ʷʢ çʤʫʪʘʥʪʥʠʡè mt ʨ53 

ʤʘʻ ʘʥʘʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʥʘ ʘʧʦʧʪʦʟ, ʷʢ ʛʝʥʠ, ʷʢʽ ʩʠʥʪʝʟʫʶʪ ɹ ʙ̔ ʣʢʠ, ʽʥʛʽʙʫʶʯʽ 

ʘʧʦʧʪʦʟ (Bcl-2, Ced-9, BHRF1, MCL-1) [378, 418, 471]. 
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ʄʫʪʘʮʽʷ p53 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʛʫʣʷʮʽʾ ʢʣʪ̔ʠʥʥʦʛʦ ʮʠʢʣʫ ʽ ʥʝ ʜʘʻ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʘʧʦʧʪʦʟʫ. ʇʨʦʘʧʦʧʪʠʯʥʠʡ ʙʽʣʦʢ 

Bax ʻ ʯʣʝʥʦʤ Bcl-2 ʨʦʜʠʥʠ. ɺ̔ʥ ʟʙʽʣʴʰʫ̒ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʢʣʽʪʠʥ ʜʦ ʢʣʽʪʠʥʥʦʾ 

ʩʤʝʨʪ,̔ ʤʦʞʣʠʚʦ, ʧʨʦʪʠʜ̔ʁ ʯʠ ʝʬʝʢʪʫ ʘʥʪʠʘʧʦʧʪʠʯʥʦʛʦ ʙʽʣʢʘ Bcl-2 ʥʘ ʢʣʽʪʠʥʥʝ 

ʚʠʞʠʚʘʥʥʷ ʣhʷʭʦʤ ʛʝʪʝʨʦʜʠʤʝʨʥʦʾ ʚʟʘʤ̒ʦʜʽʾ [218, 495]. 

ʑʦ ʷʚʣʷʻ ʩʦʙʦʶ ʮʷ ʚʟʘ̒ ʤʦʜʽʷ? ʇʨʦ- ʪʘ ʘʥʪʠʘʧʦʧʪʠʯʥʽ ʙʽʣʢʠ ʟʜʘʪʥʽ 

ʦʙô̒ ʜʥʫʚʘʪʠʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʬʦʨʤʫʶʯʠ ʛʦʤʦ- ʽ ʛʝʪʝʨʦʜʠʤʝʨʠ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʦʙô̒ʜʥʘʥʥʽ ʽʥʛʽʙʽʪʦʨʘ ʘʧʦʧʪʦʟʫ ʙʣ̔ʢʘ Bcl-2 ʟ ʙʣ̔ʢʦʤ-ʘʢʪʠʚʘʪʦʨʦʤ ʘʧʦʧʪʦʟʫ Bax 

ʧʽʜʩʫʤʦʢ (ʛʘʣʴʤʫʚʘʥʥʷ ʘʙʦ ʘʢʪʠʚʘʮ̔ʷ ʘʧʦʧʪʦʟʫ) ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʪʠʤ, ʷʢʠʡ ʙʽʣʦʢ 

ʙʫʜʝ ʧʝʨʝʚʘʞʘʪʠ ʚ ʮʴʦʤʫ ʦʙô̒ ʜʥʘʥʥʽ [326]. Bax-Bax ʛʦʤʦʜʠʤʝʨʠ ʽʥʜʫʢʫʶʪʴ 

ʘʧʦʧʪʦʟ, ʛʝʪʝʨʦʜʠʤʝʨʠ Bcl-2-Bax ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʮʝʩʘʤ ʘʧʦʧʪʦʟʫ ʢ̫ ʚ 

ʥʦʨʤʘʣʴʥʠʭ, ʪʘʢ  ̔ ʚ ʧʘʪʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥʘʭ. ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʠʤʠ ʪʘ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʙʽʣʢʘʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʨʝʙʽʛʘʶʯʽ ʩʠʥʪʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʚ 

ʢʣ̔ʪʠʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʻ ʙʽʣʢʠ ʩ̔ʤʝʡʩʪʚʘ Bcl-2, ʷʢʽ ʟʘʡʤʘʶʪʴ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʫ 

ʚʠʚʯʝʥʥʽ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʫ ʘʧʦʧʪʦʟʫ [18, 264, 291, 418, 471]. 

Bcl-2 (B cell lymphoma / leukemia-2) ʛʝʥʠ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ 18 ʭʨʦʤʦʩʦʤ ̔ʪʘ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʟʥʘʯʝʥʥʽ, ʯʠ ʙʫʜʝ ʢʣʽʪʠʥʘ ʥʝʦʙʦʨʦʪʥʦ ʩʭʠʣɹʥʘ ʜʦ 

ʘʧʦʧʪʦʟʫ. ɺʦʥʠ ʻ ʯʠʥʥʠʢʦʤ ʚʠʞʠʚʘʥʥʷ ʢʣʽʪʠʥʠ, ʟʘʭʠʱʘʶʯʠ ʾʾ ʚʽʜ ʧʨʦʛʨʘʤʦʚʘʥʦʾ 

ʟʘʛʠʙʝʣʽ, ʦʩʢʽʣʴʢʠ ʮʝ ʧʝʨʝʰʢʦʜʞʘʻ ʘʧʦʧʪʦʟʫ. ɺʽʜʦʤʦ, ʱʦ Bcl-2 ï ʪ̔ ʣʢɹʠ ʦʜʠʥ ʯʣʝʥ 

ʮʴʦʛʦ ʩʽʤʝʡʩʪʚʘ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʭ ʙʽʣʢʽʚ, ʛʦʤʦʣʦʛʽʚ Bcl-2, ʢʦʣʠ ʽʥʰʽ 

ʯʣʝʥʠ ʩʽʤʝʡʩʪʚʘ ʛʝʥʽʚ ɺcl-2, ʡʤʦʚʨ̔ʥʦ, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣɹ ʚ ʨʝʛʫʣʷʮʽʾ 

ʘʧʦʧʪʦʟʫ ʟʘ ʜʦʧʦʤʦʛʦʁ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʻ ʧʨʦʪʠʣʝʞʥʠʤʠ ʘʙʦ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʤʠ 

ʜʽʾ Bcl-2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Bcl-2 ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʘʧʦʧʪʠʯʥʦʾ ʛʠʙʝʣʽ ʢʣʽʪʠʥ, ʪʦʜʽ ʷʢ ʥʘʜʝʢʩʧʨʝʩʽʷ ʡʦʛʦ ʟʘʭʠʱʘʻ ʢʣʽʪʠʥʠ ʚ̔ʜ ʩʤʝʨʪʽ 

[267, 326]. 

ʄʦʨʬʦʣʦʛ̔ ʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠ Pastuschek J, Nonn O, Gutiérrez-

Samudio R.N. (2021) ʚ ʘʧʦʧʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʢʣʽʪʠʥʘʭ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʱʝʧʣʝʥʥʷ 

ʙʽʣʢʽʚ ʮʠʪʦʩʢʝʣʝʪʫ  ̔ʷʜʝʨʥʦʾ ʦʙʦʣʦʥʢʠ ʢʘʩʧʘʟʘʤʠ (ʮʠʩʪʝʾʥʦʚʠʤʠ ʧʨʦʪʝʘʟʘʤʠ). ɺ 

ʢʣʽʪʠʥʽ ʢʘʩʧʘʟʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʫ ʬʦʨʤʽ ʣʘʪʝʥʪʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ï ʧʨʦʬʝʨʤʝʥʪʽʚ, 

ʟʚʘʥʠʭ ʧʨʦʢʘʩʧʘʟʘʤʠ. ɿʘ ʚʠʢʦʥʫʚʘʥʠʤʠ ʢʘʩʧʘʟʘʤʠ ʬʫʥʢʮʽʷʤʠ ʭʾ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ 
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ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʽʥʽʮʽʘʪʦʨʥʽ ʢʘʩʧʘʟʠ ʪʘ ʝʬʝʢʪʦʨʥ̔ ʢʘʩʧʘʟʠ. ʅʘ ʝʪʘʧʽ ʘʢʪʠʚʘʮʽʾ 

ʽʥʽʮʽʶʶʯʠʭ ʧʨʦʢʘʩʧʘʟ ʞʠʪʪʷ ʢʣʽʪʠʥʠ ɦʝ ʤʦʞʥʘ ʟʙʝʨʝʛʪʠ. ɸ ʪʘʢʽ ʨʝʛʫʣʷʪʦʨʠ, ʷʢ 

Bʩl-2 ʽ Bʘʭ ʤʦʞʫʪʴ ʙʣʦʢʫʚʘʪʠ ʘʙʦ, ʥʘʚʧʘʢʠ, ʧʦʩʠʣʚʁʘʪʠ ʨʫʡʥʽʚʥʫ ʜʽʁ ʽʥʽʮʽʶʶʯʠʭ 

ʢʘʩʧʘʟ [351].  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʧʦʥʘʜ 60 ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʚʠ̫ ʚʣʝʥʥʷ ʽ 

ʚʠʚʯʝʥʥʷ ʘʧʦʧʪʠʯʥʠʭ ʢʣʽʪʠʥ in vitro [184]. ɺ ʣʽʪʝʨʘʪʫʨ̔ ʦʧʠʩʘʥʦ ʜʝʢʽʣʴʢʘ 

ʤʝʪʦʜʦʣʦʛ̔ʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʠʞʠʪʪʻʚʦʛʦ ʚʠʷʚʣʝʥʥʷ ʘʧʦʧʪʠʯʥʠʭ ʢʣʽʪʠʥ in vivo. 

ʎʽ ʤʝʪʦʜʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢ̫ʽʩʥʽʡ ʘʙʦ ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ ʧʨʦʮʝʩʚ̔, ʚʠʢʣʠʢʘʥʠʭ 

ʟʤ̔ʥʘʤʠ ʚ ʟʦʚʥ̔ʰʥʽʡ ʤʝʤʙʨʘʥʽ ʢʣʽʪʠʥ, ʚʠʙ̔ʨʢʦʚʦ  ʁʬʨʘʛʤʝʥʪʘʮʽʻʶ ʜ̫ʝʨʥʦʾ ɼʅʂ, 

ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʘʙʦ ʾʭ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ, ʘ 

ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷʤ pH ʮʠʪʦʧʣʘʟʤʠ. ʂʨʽʤ ʪʦʛʦ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʘʪʠʧʦʚʽ ʬʦʨʤʠ 

ʘʧʦʧʪʦʟʫ, ʧʨʠ ʷʢʠʭ ʚʜ̔ʩʫʪʥʽ ʤʘʨʢʝʨʥʽ ʘʧʦʧʪʠʯʥ̔  ʟʤʽʥʠ. ɼʣ̫ ʚʠʟʥʘʯʝʥʥʷ 

ʘʧʦʧʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚʠʢʦʨʠʩʪʦʚʫʁʪʩɹʷ: ʣʘʟʝʨʥʘ ʩʢʘʥʫ ʯʁʘ ʽ ʧʨʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʽʾ, 

ʦʜʥʦʬʦʪʦʥʥʘ ʝʤʽʩʽʡʥʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ, 

ʤʘʛʥʪ̔ʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ, ʧʦʟʠʪʨʦʥʥʦ-ʝʤʽʩʽʡʥʘ ʪʦʤʦʛʨʘʬʽʷ. ʊʘʢʦʞ ʜʣʷ 

ʜ̔ʝʥʪʠʬʽʢʘʮʽʾ ʘʧʦʧʪʠʯʥʦʾ ʟʘʛʠʙʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʚʪ̔ʣʦʚʘ ʽ ʬʣʫʦʨʝʩʮʝʥʪʥʘ 

ʤʢ̔ʨʦʩʢʦʧʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʚʠʯʘʡʥʠʭ ʤʝʪʦʜʽʚ ʬʽʢʩʘʮʽʾ ʪʘ ʬʘʨʙʫʚʘʥʥʷ, 

ʝʣʝʢʪʨʦʥʥʦ ï ʤʽʢʨʦʩʢʦʧʯ̔ʥʽ ʤʝʪʦʜʠ, ʚʠʚ̫ʣʝʥʥʷ ʦʣʽʛʦʥʫʢʣʝʦʩʦʤʥʦ ʾʜʝʛʨʘʜʘʮʽʾ ɼʅʂ 

in situ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥ ̫ ʙ̔ ʣʢʽʚ-ʤʘʨʢʝʨʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʟʘʧʨʦʛʨʘʤʦʚʘʥ̔ ʡ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ, ʘʙʦ ʬʨʘʛʤʝʥʪʦʚʘʥʦʾ ɼʅʂ, ʚʠʟʥʘʯʝʥʥ̫ ʘʢʪʠʚʥʦʩʪʽ 

ʢʘʩʧʘʟ [221, 249, 329, 418, 471, 495]. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ ʚ ʷʢʦʩʪ̔ ʩʫʙ'ʻʢʪʠʚʥʦʛʦ 

ʤʝʪʦʜʫ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʤ̔ ʢʨʦʩʢʦʧ̫̔ . ɼʦʩʣʽʜʞʫʶʪʴ ʷʢ 

ʚʽʪʘʣʴʥʦ ʧʦʬʘʨʙʦʚʘʥʽ ʢʣʽʪʠʥʠ ʫ ʩʫʩʧʝʥʟʽʾ, ʪʘʢ ʽ ʬʽʢʩʦʚʘʥʽ ʧʨʝʧʘʨʘʪʠ. ɺ ʨʦʙʦʪʽ ʟ 

ʞʠʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʽʯʝʥʥʷ ʘʥʥʝʢʩʠʥʦʤ V, ʱʦ ʜʦʟʚʦʣʷ ̒

ʚʠʷʚʠʪʠ ʥʘ ʟʦʚʥ̔ʰʥʽʡ ʩʪʦʨʦʥʽ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥ, ʷʢʠʡ 

ʟô̫ʚʠʚʩ̫ ʚ ʧʨʦʮʝʩʽ ʘʧʦʧʪʦʟʫ [453]. 

ɺʠʚʯʝʥʥʷ ʘʧʦʧʪʦʟʫ ʥʘ ʟʘʙʘʨʚʣʝʥʠʭ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʝʧʘʨʘʪʘʭ 

ʟʘʩʪʦʩʦʚʫ̒ʪʴʩʷ ʜʫʞʝ ʰʠʨʦʢʦ ʯʝʨʝʟ ʚʽʜʥʦʩʥʫ ʧʨʦʩʪʦʪʫ ʮʠʭ ʤʝʪʦʜʽʚ. ʆʪʨʠʤʘʥʽ ʧʨʠ 

ʧʽʜʨʘʭʫʥʢʫ ʘʧʦʧʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʢʣʽʪʠʥ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʘʞʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʪʘʢ 
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ʟʚʘʥʦʛʦ ʘʧʦʧʪʠʯʥʦʛʦ ʽʥʜʝʢʩʫ. ʂʨʠʪʝʨʽʷʤʠ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʟʘʛʠʙʝʣʽ ʢʣ̔ ʪʠʥ 

ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʤʘʨʛʽʥʘʮ̔ ʷ ̔ ʧʢ̔ʥʦʟ ʭʨʦʤʘʪʠʥʫ, ʟʤʽʥʘ ʢʦʥʪʫʨʽʚ ʷʜʨʘ, ʟʤʽʥʘ 

ʢʦʥʪʫʨʽʚ ʽ ʬʨʘʛʤʝʥʪʘʮʽʷ ʢʣʽʪʠʥ, ʧʦʷʚʘ ʚʽʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʷʜʝʨʝʮʴ [18, 151, 184].  

ʎʽʢʘʚʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʝʛʫʣʷʮʽʾ ʘʧʦʧʪʦʟʫ ʚ ʧʣʘʮʝʥʪʽ ʟʘ ʫʤʦʚʠ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʝʢʣʘʤʧʩʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʫʢʦʚʮʷʤʠ Kasture V., Sundrani 

D., Randhir K. (2021). ʆʩʥʦʚʥʽ ʚʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʪʫʧʥʽ: ʪʘʢʽ ʧʨʦʘʧʦʧʪʠʯʥʽ 

ʤʘʨʢʝʨʠ ʷʢ ʢʘʩʧʘʟʘ-8 ʽ ʢʘʩʧʘʟʘ-3 ʙʫʣʠ ʚʠʱʠʤʠ, ʘ ʧʨʦʪʠʘʧʦʧʪʠʯʥʠʡ ʤʘʨʢʝʨ Bcl-2 

ʥʠʞʯʠʤ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥ̫ʭ ʧʨʝʝʢʣʘʤʧʩʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʛʝʩʪʘʮʽʻʶ. ʎʝ 

ʜʦʩʣ̔ ʜʞʝʥʥʷ ʧʨʦʣʠʚʘʻ ʩʚʽʪʣʦ ʥʘ ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʘʢʪʠʚʘʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʽ 

ʚʥʫʪʨ̔ʰʥʽʭ ʰʣʷʭ̔ʚ ʘʧʦʧʪʦʟʫ ʪʨʦʬʦʙʣʘʩʪʘ ʚ ʧʣʘʮʝʥʪʽ ʧʨʠ ʛʝʩʪʦʟʘʭ [249, 250]. 

ʎʽʢʘʚʠʤʠ ʻ ʬʘʢʪʠ ʧʨʦ ʪʝ, ʦɦ ʣʽʢʚʽʜʘʮʽʷ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʫ ʭʚʦʨʠʭ ʥʘ ɿɼɸɺ 

ʤʦʞʝ ʥʝ ʟʘʚʝʨʰʠʪʠʩʷ ʜʦʩʪʘʪʥʽʤ ʧʦʢʨʘʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʛʣʦʙʽʥʫ, ʤʦʨʬʦʣʦʛʽʾ 

 ̔ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʨʠʪʨʦʮʠʪʚ̔ [193, 324]. ʆʪʞʝ, ʟʘʣʽʟʦʜʝʬʽʮʠʪ 

ʟʘʧʫʩʢʘʻ ʥʠʟʢʫ ʧʘʪʦʣʦʛ̔ ʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤ ̔ʚʘʛʽʪʥʦʾ ʞ̔ʥʢʠ, ʷʢʽ ʟ ʧʝʚʥʦʛʦ 

ʤʦʤʝʥʪʫ ʩʪʘʪʁʴ ʚʞʝ ʩʘʤʦʩʪʽʡʥʠʤʠ ï ʥʝʟʘʣʝʞʥʠʤʠ ʘʙʦ ʩʣʘʙʦ ʟʘʣʝʞʥʠʤʠ ʚʽʜ 

ʬʫʥʢʮʡ̔ ʟʘʣʽʟʘ. 

ˆʨʫʥʪʦʚʥʽ ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʮʝʥʪʠ ʧʨʠ ɿɼɸɺ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ Kiran N (2015), Baske A. (2017), ʷʢ̔ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ɿɼɸɺ ɯ ʩʪ. ʷʜʨʘ 

ʩʠʥʮʠʪʦ̔ʪʨʦʬʦʙʣʘʩʪʘ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʪ̔ʥʫ ʬʦʨʤʫ, ʥʝʧʨʘʚʠʣʴʥʽ ʢʦʥʪʫʨʠ, ʷʜʝʨʥʠʡ 

ʭʨʦʤʘʪʠʥ ʢʦʥʮʝʥʪʨʫʻʪʴʩ̫ ʧʝʨʝʚʘʞʥʦ ʧʦ ʧʝʨʠʬʝʨʽʾ ʷʜʝʨ ʘʙʦ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ 

ʜʠʬʫʟʥʦ. ɻʨʘʥʫʣʷʨʥʠʡ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ ʫ ʚʠʛʣʷʜʽ ʥʝʯʠʩʣʝʥʥʠʭ 

ʮʠʩʪʝʨʥ ʪʘ ʚʝʟʠʢʫʣ, ʷʜʨʘ ʢʣʽʪʠʥ ʃʘʥʛʭʘʥʩʘ ʨʽʟʥʦʤʘʥ̔ʪʥʦʾ ʚʝʣʠʯʠʥʠ ʪʘ ʬʦʨʤʠ, ʟ 

ʢʦʥʜʝʥʩʘʮʽʻʶ ʭʨʦʤʘʪʠʥʫ ʧʦ ʧʝʨʠʬʝʨʽʾ. ʉʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʩʪʨʦʤʘ ʚʦʨʩʠʥʦʢ 

ʤʽʩʪʠʪʴ ʢʦʣʘʛʝʥʦʚʽ ʬʽʙʨʠʣʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʨʟ̔ʥʝʥʦ ʘʙʦ 

ʽʥʢʦʣʠ ʛʨʫʧʫʶʪʴʩʷ ʚ ʥʝʚʝʣʠʢʽ ʪʷʞʠʩʪʽ ʩʪʨʫʢʪʫʨʠ. ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʩʪʨʦʤʠ 

ʚʦʨʩʠʥʦʢ ʧʝʨʝʚʘʞʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʽʙʨʦʙʣʘʩʪʘʤʠ. ʇʨʠ ɿɼɸɺ ɯɯ-ɯɯɯ ʩʪ. 

ʚʽʜʤʽʯʘʻʪʴʩ ̫ ʧ̔ʜʚʠʱʝʥʘ ʚʘʢʫʦʣʟ̔ʘʮʽ̫ ʩʠʥʮʠʪʽʶ, ʟʛʣʘʜʞʫʚʘʥʥʷ ʤʽʢʨʦʚʦʨʩʠʥʦʢ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʩʠʥʮʠʪʽʶ, ʥʝʨ̔ʚʥʦʤʽʨʥʝ ʨʦʟʰʠʨʝʥʥʷ ʮʠʩʪʝʨʥ ʛʨʘʥʫʣʷʨʥʦʛʦ ʪʘ 

ʘʛʨʘʥʫʣʷʨʥʦʛʦ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ. ʏʘʩʪʦ ʤʽʪʦʭʦʥʜʨʽʾ ʟʤʝʥʰʝʥʠʭ 

ʨʦʟʤ̔ʨʽʚ, ʟ ʢʦʨʦʪʢʠʤʠ ʢʨʠʩʪʘʤʠ ʪʘ ʫʱʽʣʴʥʝʥʠʤ ʤʘʪʨʠʢʩʦʤ. ɹʘʟʘʣɹʥ̔ ʤʝʤʙʨʘʥ̔  ʚ 
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ʙʽʣɹh ʦʩʪʽ ʩʪʦʚʱʝʥʽ, ʤʽʩʮʷʤʠ ʨʦʟʨʠʭʣʝʥʽ. ɽʥʜʦʪʝʣʽʦʮʠʪʠ ʥʘʙʫʭʣʽ, ʤʽʪʦʭʦʥʜʨʽʾ ʚ 

ʥʠʭ ʪʘʢʦʞ ʚ ʩʪʘʥʽ ʦʥʢʦʟʫ. ɺ ʧʨʦʩʚʽʪ ̔ ʢʘʧʽʣʷʨʽʚ ï ʩʣʘʜʞ, ʘ ʪʘʢʦʞ ʝʨʠʪʨʦʮʠʪʠ 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ [93, 257]. 

ʗʢ ʧʦʢʘʟʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷʤ ɼʘʚʠʜʝʥʢʦ ɯ. ʉ., ʟʛ̔ʜʥʦ ʟ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ 

ʽ ʦʙʨʘʭʫʚʘʥʥʷʤ ʚʝʣʠʯʠʥʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʟʘ ʤʝʪʦʜʦʤ ʉʥʝʜʝʢʦʨʘ, ʚʩʽ ʭʦʨ̔ ʘʣʴʥʽ 

ʚʦʨʩʠʥʢʠ ʨʝʘʛʫʶʪʴ ʥʘ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʫ ʘʥʝʤ̔ʁ ʚʘʛʽʪʥʠʭ ʰʣʷʭʦʤ ʧʝʨʝʙʫʜʦʚʠ 

ʚʣʘʩʪʠʚʠʭ ʾʭʥʴʦʤʫ ʪʠʧʫ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʈʝʘʢʮʽʷ ʚʦʨʩʠʥʦʢ  ̒ʥʝʦʜʥʘʢʦʚʦʶ. 

ʅʘʡʤʝʥ ʦhʶ ʢʽʣʴʢʽʩʪʶ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʩʠʣʦʶ ʟʤʽʥ ʨʝʘʛʫʶʪʴ ʩʪʦʚʙʫʨʦʚʽ 

ʚʦʨʩʠʥʢʠ. ʉʠʣʴʥʽʰʝ ʚʘʨʽʁʁ ʪʴ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʧʨʦʤʽʞʥʠʭ ʟʨʽʣʠʭ ʪʘ 

ʪʝʨʤ̔ʥʘʣɹʥʠʭ ʚʦʨʩʠʥʦʢ ʙʝʟ ʩʠʥʮʠʪʽʦʢʘʧʽʣʷʨʥʠʭ ʤʝʤʙʨʘʥ. ʅʘʡʙʣ̔ʴʰ ʚʠʨʘʞʝʥʦ 

ʟʤ̔ʥʶʶʪʴ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʪʝʨʤʽʥʘʣʴʥ ̔çʩʧʝʮʘ̔ʣ̔ʟʦʚʘʥʽè ʚʦʨʩʠʥʢʠ. [18]. 

ʉʣʽʜ ʚʚʘʞʘʪʠ, ʱʦ ʚ ʧʣʘʮʝʥʪʽ ʧʨʦʪʷʛʦʤ ʛʝʩʪʘʮʽʾ ʷʢ ʦʜʥʘ ʽʟ ʬʦʨʤ 

ʜʠʬʝʨʝʥʮ̔ʁʚʘʥʥʷ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ (ʦʢʨʽʤ ʪʠʭ ʬʦʨʤ, ʷʢʽ ʽʩʥʫʶʪʴ ʟʛʽʜʥʦ 

ʛʽʧʦʪʝʟʠ K.Benirschke ʪʘ P.Kaufmann) ʚʽʜʙʫʚʘʻʪɹ ʩʷ ʧʨ̫ʤʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʧʨʦʤʽʞʥʠʭ ʥʝʟʨʽʣʠʭ ʫ ʧʨʦʤ̔ʞʥʽ ʟʨʽʣʽ ʭʦʨʽʘʣʥɹʽ ʚʦʨʩʠʥʢʠ, ʧʨʠʯʦʤʫ ʧʨʠ ɿɼɸɺ ʪʘʢʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʨʫʰʫʻʪʴʩ̫ ʚ ʧʣʘʥʽ ʾʾ  ʛʘʣʴʤʫʚʘʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʞʝ ʟ ʧʝʨʽʦʜʫ 

ʛʝʩʪʘʮʽʾ 17-20 ʪʠʞʥʽʚ, ʟʘ ʫʤʦʚʠ, ʷʢʱʦ ɿɼɸɺ ʪʨʠʚʘʻ ʥʝ ʤʝʥʰʝ 4 ʪʠʞʥʽʚ, ʫ ʧʣʘʮʝʥʪ̔ 

ʨʦʟʚʠʚʘʁʪʩɹʷ ʧʝʨʰʽ ʧʦʨʫʰʝʥʥʷ ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʘ̔ʣɹ ʥʠʭ ʚʦʨʩʠʥʦʢ [95]. 

ɿʘ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚ ʫ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʘʭ ʧʣʘʮʝʥʪʠ ʚ ʦʜʠʥʠʮʽ ʦʙôʤ̒ʫ 

ʟʥʘʭʦʜʠʪɹ ʩʷ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʭʦʨ̔ ʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ (ʪʘʢʦʞ ʤʝʥh ʠʡ ʾʭ ʧʠʪʦʤʠʡ 

ʦʙôʻʤ) ʥʽʞ ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʧʘʨʘʮʝʥʪʨʘʣʴʥʠʭ ʚʜ̔ʜ̔ ʣʘʭ (Benirschke ʂ., Burton G. J., 

Baergen R. N., 2011), ʘ ʧʨʠ ɿɼɸɺ ʩʠʪʫʘʮʽʷ ʱʦʜʦ ʱʽʣʴʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʦ ʪʢʘʥʠʥʽ ʧʣʘʮʝʥʪʠ ʤʽʞ ʨʽʟʥʠʤʠ ʚʽʜʜʽʣʘʤʠ ʤʘʻ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʫʨʽʚʥʦʚʘʞʝʥʥʷ [95, 106]. 

ɼʦʩʽ ʱʦʜʦ ʧʦʥʪ̫ʪʷ ʚʧʣʠʚʫ ɿɼɸɺ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʇʅ ʥʝʤʘʻ ʦʜʥʦʩʪʘʡʥʦʾ 

ʜʫʤʢʠ ʩʝʨʝʜ ʥʘʫʢʦʚʮʽʚ ʫ ʢʦʥʪʝʢʩʪ̔ ʧʝʨʝʜʯʘʩʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ 

ʧʣʘʮʝʥʪʠ. 

ʇʨʦʮʝʩʠ ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣʴʥʦʩʪʽ ʢʣʽʪʠʥ ʚʽʜʽʛʨʘʁʪɹ  ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʦʨʛʘʥʽʚ ʫ ʧʨʦʮʝʩʽ ʾʭʥɹʦʛʦ ʨʦʟʚʠʪʢʫ [418]. ɿʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʨʝʛʫʣʷʮʽʷ ʯʠʩʝʣʴʥʦʩʪʽ ʢʣʽʪʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 
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ʣhʷʭʦʤ ʨʝʛʫʣʷʮʽʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʘʧʦʧʪʦʟʫ (ʚ̔ʜʤʠʨʘʥʥʷ), ʷʢʽ ʚ ʥʦʨʤʽ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʫ ʧʝʚʥʦʤʫ ʙʘʣʘʥʩʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣʴʥʦʩʪ̔  ʢʣʽʪʠʥʥʦʾ ʤʘʩʠ ʚ̔ʣʦɹʟʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʧʣʘʮʝʥʪʠ ʧʨʠ ʨʽʟʥʽʡ ʧʘʪʦʣʦʛʽʾ ʧʣʘʮʝʥʪʠ ʫ ʛʝʩʪʘʮʽʡʥʦʤʫ ʘʩʧʝʢʪʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʫʪʦʯʥʠʪʠ ʤʝʭʘʥʟ̔ʤʠ ʪʦʾ ʯʠ ʽʥʰʦʾ ʧʘʪʦʣʦʛʽʾ [5, 8, 14, 18, 260, 286].  

ʊʝʨʤʽʥ çʢʣʽʪʠʥʥʘ ʤʘʩʘè ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʣ̔ʴʦʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʟ ʪʽʻʾ ʧʨʠʯʠʥʠ, ʱʦ ʚʽʣʴʦʟʥʠʡ ʪʨʦʬʦʙʣʘʩʪ ʩʢʣʘʜʘ̒ʪɹʩʷ ʥʝ ʪʽʣʴʢʠ ʟ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ (ʦʢʨʝʤʠʭ ʦʜʥʦ- ʪʘ ʜʚʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ), ʘʣʝ ʽ ʟ 

ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ, ʷʢʠʡ ʧʦ ʩʫʪʽ ʻ ʩʠʤʧʣʘʩʪʦʤ (ʢʦʣʠ ʚʝʣʠʢʘ ʢʽʣʴʢ̔ʩʪʴ ʢʣ̔ ʪʠʥʥʠʭ 

ʷʜʝʨ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʩʫʮʽʣʴʥʽʡ ʤʘʩʽ ʮʠʪʦʧʣʘʟʤʠ) ʧʨʠʯʦʤʫ ʟ ʧʣʠʥʦʤ ʚʘʛʽʪʥʦʩʪʽ ʤʘʩʘ 

ʚʽʣʴʦʟʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʤʘʩʘ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ ʟʨʦʩʪʘʻ. 

ʇʨʦʣʽʬʝʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʫ ʚʽʣʴʦʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ ʚʽʜʤʽʯʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʠʭ ʢʣʪ̔ʠʥʘʭ [184]. ɯʥʦʜ̔  ʾʭ ʥʘʟʠʚʘʶʪʴ ʢʘʤʙʽʘʣʴʥʠʤʠ 

(ʧʦʣʽʧʦʪʝʥʪʥʠʤʠ) ʢʣʽʪʠʥʘʤʠ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʤʘʩʘ 

ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʫ ʧʣʘʮʝʥʪʠ ʟʙʽʣʴʰʫʻʪʴʩ ̫ ʟʘ ʨʘʭʫʥʦʢ ʚʣʠʚʘʥʥʷ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪ [70, 255]. ʊʦʙʪʦ, ʧʨʦʮʝʩʠ ʟʨʦʩʪʘʥʥ̫ 

ʢʣʽʪʠʥʥʦʾ ʤʘʩʠ ʪʨʦʬʦʙʣʘʩʪʘ ʚʽʜʙʫʚʘʁʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ. ʇʨʦʮʝʩʠ ʞ ʘʧʦʧʪʦʟʫ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩ̫ ʷʢ ʚ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ, 

ʪʘʢ ʽ ʚ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʽ, ʧʨʠʯʦʤʫ, ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʦʥʠ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʤʠ [155, 221, 319, 335, 401, 409, 418, 459, 471, 495, 500].  

ʇʨʦʮʝʩʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ, 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʧʝʨʚʠʥʥʽ ʘʥʪʠʪʣ̔ʘ ʧʨʦʪʠ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʘʥʪʠʛʝʥʽʚ PCNA ʘʙʦ Ki-

67, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʢʣʽʪʠʥʥʠʭ ʷʜʨʘʭ, ʧʨʠʯʦʤʫ ʘʥʪʠʛʝʥ Ki-67 ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ 

ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰ ʥʘʜʽʡʥʠʤ ʤʘʨʢʝʨʦʤ ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ [226, 247]. ɿ ʦʮʽʥʢʦ ʁ

ʧʨʦʮʝʩʽʚ ʘʧʦʧʪʦʟʫ ʩʠʪʫʘʮʽʷ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʘ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʪʷ ʤʝʭʘʥʽʟʤ̔ ʚ 

ʡʦʛʦ ʨʝʛʫʣʷʮʽ ʾ[37, 463].  

ʑʦʜʦ ʚʽʣʴʦʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, ʪʦ ʥʘ ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚ ʥɹʦʤʫ 

ʚʽʜʙʫʚʘ̒ʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʪʘʢ ʟʚʘʥʠʡ ɺʘʭ-ʟʘʣʝʞʥʠʡ ʘʧʦʧʪʦʟ [326], ʢʦʣʠ 

ʧʨʦʘʧʦʧʪʠʯʥʠʡ ʧʨʦʪʝʾʥ ɺʘʭ (ɺʩl-ʘʩʦʮ̔ ʡʦʚʘʥʠʡ ʍ-ʧʨʦʪʝʾʥ), ʧʝʨʝʭʦʜ̫ʯʠ ʟ 

ʤʦʥʦʤʝʨʥʦʾ ʬʦʨʤʠ ʚ ʛʦʤʦʜʠʤʝʨʥʫ ʯʠ ʛʦʤʦʧʦʣʽʤʝʨʥʫ, ʚ ʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣʘʭ 
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ʟʘʧʫʩʢʘʻ ʢʘʩʢʘʜ ʨʝʘʢʮʽʡ, ʷʢʽ ʧʨʠʟʚʦʜʷʪɹ  ʜʦ ʧʝʨʝʭʦʜʫ ʧʦʜʽʡ ʟ ʦʨʛʘʥʝʣ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʢʣʽʪʠʥʥʠʭ ʜ̫ʝʨ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽ̒  ʁ ʧʨʦʮʝʩʽʚ ʬʝʨʤʝʥʪʥʠʭ ʤʽʞʥʫʢʣʝʦʩʦʤʘʣʥɹʠʭ 

ʨʦʟʨʠʚʽʚ ɼʅʂ. ʇʨʦʪʠʜʽ̒ ʘʧʦʧʪʠʯʥʦʤʫ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʪʝʾʥʫ ɺʘʭ ʧʝʨʝʚʘʞʥʦ 

ʧʨʦʪʠʘʧʦʧʪʠʯʥʠʡ ʧʨʦʪʝʾʥ ɺʩl-2, ʷʢʠʡ ʫʪʚʦʨʶʻ ʟ ʧʨʦʪʝʾʥʦʤ ɺʘʭ ʛʝʪʝʨʦʜʠʤʝʨʠ, 

ʪʘʢʠʤ ʯʠʥʦʤ ʜʝʘʢʪʠʚʫʶʯʠ ʧʨʦʘʧʦʧʪʠʯʥʫ ʬʫʥʢʮʽʶ ʧʨʦʪʝʾʥʫ ɺʘʭ. ʆʪʞʝ, ʚ 

ʪʨʦʬʦʙʣʘʩʪʽ ʧʨʦʮʝʩʠ ʨʝʛʫʣʷʮʽʾ ʢʣʪ̔ʠʥʥʦʾ  ʤʘʩʠ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʚʠʚʯʘʪʠ ʯʝʨʝʟ 

ʦʮʽʥʢʫ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʽʚ Ki-67, ɺʩl-2 ʪʘ ɺʘʭ, ʱʦ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶ̒ʪʴʩʷ 

ʽʤʫʥʦʛ̔ʩʪʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ [226, 326]. 

Ki -67 ï ʮʝ ʚʝʣʠʢʠʡ 345, 395 kDa ʷʜʝʨʥʠʡ ʧʨʦʪʝʾʥ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʢʽʣʴʢʦʭ 

ʬʘʟʘʭ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ, ʘ ʩʘʤʝ ʚ ʢ̔ʥʮ̔ G1-ʬʘʟʠ, ʧʨʦʪʷʛʦʤ ʚʩʽ̒ʾ  S-ʬʘʟʠ, G2-ʬʘʟʠ ʪʘ 

ʄ-ʬʘʟʠ. ɺ G0-ʬʘʟʫ ʙʽʣʦʢ Ki-67 ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ. ʇʨʦʪʝʾʥ Ki-67 ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ 

ʚ ʦʢʨʝʤʠʭ ʷʜʨʘʭ ʩʠʥʮʠʪʦ̔ʪʨʦʬʦʙʣʘʩʪʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʛʽʧʦʪʝʟʫ ʧʨʦ ʨʝʧʘʨʘʪʠʚʥʫ 

ʬʫʥʢʮʽʶ ʮʴʦʛʦ ʧʨʦʪʝʾʥʫ ʜʣʷ ɼʅʂ, ʦʜʥʘʢ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʪʦʯʥ ̔ʤʦʣʝʢʫʣʷʨʥʽ 

ʤʝʭʘʥʟ̔ʤʠ ʫʯʘʩʪʽ ʧʨʦʪʝʾʥʫ Ki-67 ʧʦʢʠ ʱʦ ʥʝʚʽʜʦʤʽ [247]. 

ɺ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥ̫  ʜʦʟʨʽʚʘʥʥʷ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʚʽʜʽʛʨʘʶʪ ɹʟʥʘʯʥʫ ʨʦʣʴ 

ʟʤʽʥʠ ʧʨʦʮʝʩʽʚ ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣʴʥʦʩʪʽ ʢʣʽʪʠʥ ï ʢʣʪ̔ʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ɺʘʭ-

ʟʘʣʝʞʥʦʛʦ ʘʧʦʧʪʦʟʫ. ʗʢ ʧʨʠʛʥ̔ʯʝʥʥʷ ʪʘʢ ʽ ʘʢʪʠʚʘʮʽʷ ʚʢʘʟʘʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʝ 

ʟʫʤʦʚʠʪʠ ʧʦʨʫʰʝʥʥʷ ʜʦʟʨʽʚʘʥʥʷ ʧʣʘʮʝʥʪʠ [5, 8, 9, 412]. 

ɺʘʭ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʽʤʝʡʩʪʚʘ Bcl-2 ʧʨʦʪʝʾʥʽʚ. ʉʽʤʝʡʩʪʚʦ Bcl-2 ʧʨʦʪʝʾʥʽʚ 

ʚʢʣʁʯʘʻ ʨʷʜ ʙʽʣʢʽʚ, ʦʜʥʽ ʟ ʷʢʠʭ ʚʦʣʦʜʽʶʪʴ ʧʨʦʘʧʦʧʪʠʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʽʥʰʽ ï 

ʧʨʦʪʠʘʧʦʧʪʠʯʥʠʤʠ [326]. ɺʘʭ ʩʧʦʯʘʪʢʫ ʤʘʚ ʥʘʟʚʫ «Bcl-2 ʘʩʦʮʽʡʦʚʘʥʠʡ ʍ 

ʧʨʦʪʝʾʥ». ɺ ʜʘʥʠʡ ʯʘʩ ʡʦʛʦ ʧʨʠʡʥʪ̫ʦ ʥʘʟʠʚʘʪʠ ʧʨʦʪʝʾʥʦʤ ɺʘʭ. ʎʝʡ ʙʽʣʦʢ ʤʦʞʝ 

ʣʦʢʘʣʽʟʫʚʘʪʠʩʷ ʚ ʮʠʪʦʟʦʣʽ, ʤʽʪʦʭʦʥʜʨʽʷʭ ʪʘ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʤʫ ʨʝʪʠʢʫʣʫʤʽ [226]. 

ɺʘʭ-ʤʦʥʦʤʝʨ ʻ ʥʝʘʢʪʠʚʥʦʶ ʚ ʘʩʧʝʢʪʽ ʘʧʦʧʪʦʟʫ ʬʦʨʤʦʶ, ʪʦʜʽ ʷʢ ɺʘʭ-ɺʘʭ 

ʛʦʤʦʜʠʤʝʨ ʪʘ ʦʣʽʛʦʤʝʨʠ, ʚʤʦʥʪʦʚʫʶʯʠʩʴ ʫ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ [151] ʪʘ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ, ʦʩʦʙʣʠʚʠʤ ʯʠʥʦʤ ʟʤ̔ʥʁ ʶʪʴ ʾʭ ʧʨʦʥʠʢʣʠʚʽʩʪʴ, ʽ 

ʛʝʥʝʨʫʶʪʴ ʩʠʛʥʘʣʠ ʩʤʝʨʪʽ ʯʝʨʝʟ ʚʠʚʽʣʴʥʝʥʥʷ ʟ ʤ̔ ʪʦʭʦʥʜʨʽʡ ʚ ʮʠʪʦʟʦʣʴ AIF, ʽʦʥʽʚ 

ʢʘʣʮɹʽʶ, ʢ̫̔ ʟʜʘʪʥʽ ʧʽʩʣʷ ʜʠʬʫʟʽʾ ʚ ʷʜʨʦ ʘʢʪʠʚʫʚʘʪʠ ʝʥʜʦʥʫʢʣʝʘʟʠ ʮʠʪʦʭʨʦʤʫ ʉ, 

ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ̔ʥʽʮʽʶʻ ʢʘʩʧʘʟʥʠʡ ʢʘʩʢʘʜ [492], ʫʪʚʦʨʝʥʥ̫ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ 

[291]. 
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ɺ ʧʣʘʥʽ ʭʨʦʥ̔ʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʮʽʢʘʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʠʣʝʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʙʽʣʢʫ ɺʘʭ. ɺ ʧʣʘʮʝʥʪʽ ʧʨʦʪʝʾʥ ɺʘʭ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚ 

ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʽ, ʚʽʣʴʦʟʥʦʤʫ ʪʘ ʝʢʩʪʨʘʚʣ̔ʴʦʟʥʦʤʫ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ, ʢʣ̔ʪʠʥʘʭ 

ɻʦʬʙʘʫʝʨʘ, ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʪʘ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ [267, 434, 463, 466, 495].  

ɼʣ̫ ʦʙô̒ ʢʪʠʚʥʦʾ ʦʮ̔ʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʮ̔ʣʥɹʦ ʚʠʟʥʘʯʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʘʢʪʠʚʥʦʶ ʪʘ ʥʝʘʢʪʠʚʥʦʶ ʬʦʨʤʘʤʠ ɺʘʭ, ʘʥʘʣʽʟʫʶʯʠ ʨʦʟʧʦʜʽʣ ʭʨʦʤʦʛʝʥʫ. ɺ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʪʝʾʥʫ ɺʘʭ ʭʨʦʤʦʛʝʥ ʤʦʞʝ 

ʨʦʟʧʦʜʽʣʷʪʠʩ̫ ʫ ʚʠʛʣʷʜʽ ʛʨʘʥʫʣ ʱʝ ʪʦʜʽ, ʢʦʣʠ ʚʽʥ ʫʪʚʦʨʶ̒ ʚ ʤʪ̔ʦʭʦʥʜʨʽʷʭ 

ʛʝʪʝʨʦʜʠʤʝʨ ɺʘʭ-Bcl-2. ɿʛʽʜʥʦ ̔ʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, ʪʘʢʘ ʛʝʪʝʨʦʜʠʤʝʨʠʟʘʮʽʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʧʨʦʪʝʾʥʫ ɺʘʭ ʱʦʜʦ ʡʦʛʦ ʧʨʦʘʧʦʧʪʠʯʥʦʾ ʜʽʾ [18, 326]. 

ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪɹ  ʧʘʨʘʣʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʨʦʪʝʾʥʫ Bcl-2 ʽ 

ʧʨʦʚʝʜʝʥʥ̫ ʚʜ̔ʧʦʚ̔ ʜʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʘʨʘʟʽ ʜʦʩʣʽʜʞʝʥ ɹ

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʨʦʪʝʾʥʫ ɺʘʭ ʚ ʮʠʪʦʧʣʘʟʤʽ ʨʽʟʥʠʭ ʢʣʽʪʠʥ ʧʣʘʮʝʥʪʠ ʽ 

ʚ ʩʪʨʫʢʪʫʨʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʣ̔ʷʥʢʠ ʥʝ ʜʦʩʪʘʪʥʴʦ. 

ɹʽʣʦʢ Bcl-2 ʚʧʝʨʰʝ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʚ ɺ-ʣʤ̔ʬʦʮʠʪʘʭ CLL/ʃʽʤʬʦʤʠ-2,  ̔ʪʦʤʫ 

ʦʪʨʠʤʘʚ ʚʽʜʧʦʚʽʜʥʫ ʥʘʟʚʫ. ʈʦʟʪʘʰʦʚʫʻʪʴʩ ̫ ʚʽʥ ʫ ʤʝʤʙʨʘʥʘʭ ʤʽʪʦʭʦʥʜʨʽʡ, 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʪʘ ʚ ʦʙʦʣʦʥʮʽ ʷʜʨʘ [106]. ʋ ʩʧʝʮʽʘʣʴʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʢʨʽʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʚô̫ʟʫʚʘʪʠ ʧʨʦʪʝʾʥ ɺʘʭ, 

ʧʨʦʪʠʘʧʦʧʪʠʯʥʠʡ Bcl-2 ʚʦʣʦʜʽʻ ʪʘʢʦʞ ʧʨʦʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪ̫ʤʠ [418]. 

ɺ ʧʣʘʮʝʥʪ̔  ʝʢʩʧʨʝʩʽʷ ʧʨʦʪʝʾʥʫ Bcl-2 ʜʦʙʨʝ ʚʠʚʯʝʥʘ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʧʝʨ̔ʦʜʫ ʚʘʛʽʪʥʦʩʪʽ. ʎʝʡ ʧʨʦʪʝʾʥ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʩʠʥʮʠʪ̔ʦʪʨʦʬʦʙʣʘʩʪʽ, 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ ʚʦʨʩʠʥʦʢ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʦ ʫʧʨʦʜʦʚʞ ʚʘʛʽʪʥʦʩʪʽ [291]. ʆʪʞʝ, 

ʨʝʛʫʣʷʮʽ̫ ʘʧʦʧʪʦʟʫ ʚ ʢʣʽʪʠʥʘʭ ʧʣʘʮʝʥʪʠ ʟʚʦʜʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦ ʧʨʦʪʠʩʪʦʷʥʥʷ 

ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʧʨʦʪʝʾʥʽʚ ɺʘʭ ʪʘ Bcl-2 [18, 106, 226]. ʇʨʠʯʦʤʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʘʧʦʧʪʦʟʫ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʦʪʠʜʽʶʯʠʭ ʙʽʣʢʽʚ. ɿʦʢʨʝʤʘ, ʫ 

ʜʦʩʣʽʜʞʝʥʥ̔ Mohammadpour-Gharehbagh A, Jahantigh D, Eskandari M. (2019) 

ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʩʠʣʝʥʥʷ ʘʧʦʧʪʦʟʫ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ ʧʣʘʮʝʥʪ ʧʨʠ ʭʨʦʥʽʯʥʽʡ 

ʧʣʘʮʝʥʪʘʨʥʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (ʟʘʪʨʠʤʮʽ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ) ʻ 
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ʨʝʟʫʣʴʪʘʪʦʤ ʥʝ ʩʪʽʣʴʢʠ ʧʦʩʠʣʝʥʥ ̫ʩʪʠʤʫʣʶʶʯʦ ʾʘʢʪʠʚʥʦʩʪʽ ʛʝʥʘ Bax, ʘ ʧʝʨʝʚʘʞʥʦ 

ʟʫʤʦʚʣʝʥʝ ʟʥʠʞʝʥʥ̫ʤ ʽʥʛʽʙʫʶʯʦ ʾʘʧʦʧʪʦʟ ʘʢʪʠʚʥʦʩʪ̔ ʛʝʥʘ Bcl-2 [326]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥ̔  ʧʨʠʥʮʠʧʦʚʽ ʤʦʤʝʥʪʠ: ʧʘʪʦʣʦʛʽ ̫ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ï ʦʩʝʨʝʜʢʫ ʛʝʩʪʘʮʽʡʥʦ ʟʤ̔ʥʝʥʦʛʦ ʝʥʜʦʤʝʪʨʽʁ  ʫ ʤ̔ ʩʪ̔ 

ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʣʘʮʝʥʪʠ ʜʦ ʤʘʪʢʠ ï  ̒ʚʘʛʦʤʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʤʘʪʢʦʚʦï

ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ.  

ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʬʦʨʤʘ ʍʇʅ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʭʦʜʽ 

ʚʘʛʽʪʥʦʩʪʽ ʩʧʦʯʘʪʢʫ ʚʠʥʠʢʘ ̒ʧʦʨʫʰʝʥʥ̫ ʬʦʨʤʫʚʘʥʥ̫ ʨ̔ʟʥʠʭ ʩʪʨʫʢʪʫʨ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʫ ʧʝʨʫh ʯʝʨʛʫ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʘ ʣʠʰʝ ʧʦʪʽʤ, ʚʞʝ ʷʢ 

ʥʘʩʣʽʜʦʢ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʘʪʦʣʦʛʽʷ ʫ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ.  

ʇʘʪʦʣʦʛʽʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʣ̫̔ ʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʦʩʣʜ̔ʞʝʥʥʷ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʠʚʯʝʥʘ ʧʨʠ ʛʝʩʪʦʟʘʭ ɽʈʅ (Pijnenborg R., Alnaes-

Katjavivi  P., Amaral T. A. S., Barrientos G., Chappell L. C., Chen X., Crovetto F., 

Farah O., Feng Y., Fisher S. J., Garrido-Gómez T., Goulopoulou S., James-Al lan L. B., 

McClements L., Perera C., Ridder A., Staff A. C., Stevens D. U., Xie D., Zhang P.), 

ʧʝʨʝʜʯʘʩʥʦʤʫ ʚʽʜʰʘʨʫʚʘʥʥʽ ʧʣʘʮʝʥʪʠ (Workalemahu T., Enquobahrie D. A., Redline 

R. W.) ʪʘ ʭʨʦʥʽʯʥʠʭ ʙʘʟʘʣʴʥʠʭ ʜʝʮʠʜʫʾ ʪʘʭ ʪʫʙʝʨʢʫʣʦɹʟʥʦʾ ʝʪʽʦʣʦʛʽʾ (ɼʘʚʠʜʝʥʢʦ ɯ. 

ʉ., ɻʦʰʦʚʩʴʢʘ ɸ. ɺ.). ɿʦʢʨʝʤʘ, ʧʨʠ ʟʘʟʥʘʯʝʥʠʭ ʩʪʘʥʘʭ ʜʦʚʦʣ ̔ˇʨʫʥʪʦʚʥʦ ʚʠʚʯʝʥʦ: 

ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʩʧʝʢʪ ʧʦʨʫʝhʥʴ ʛʝʩʪʘʮʽʡʥʠʭ ʧʝʨʝʙʫʜʦʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ 

ʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ; ʧʘʪʦʣʦʛʽʶ ʽʥʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ 

(ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥ̫ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, ʛʦʨʤʦʥʽʚ ʪʨʦʬʦʙʣʘʩʪʘ, ʬʘʢʪʦʨʽʚ 

ʨʝʛʫʣ̫ʮ̔ʾ ʯʠʩʝʣʥɹʦʩʪʽ ʢʣʽʪʠʥ ï ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʘʧʦʧʪʦʟʫ, ʮʠʪʦʢʝʨʘʪʠʥʽʚ), ʦʢʨʝʤʽ 

ʘʩʧʝʢʪʠ ʩʪʘʥʫ ʜʝʮʠʜʫʘʣʴʥʠʭ ʢʣʽʪʠʥ (ʧʨʠ ʙʘʟʘʣʴʥʦʤʫ ʜʝʮʠʜʫʾʪ)̔ [18, 101, 102, 160, 

206, 328, 358, 360, 406, 421]. 

ʑʦʜʦ ʟʘʣʽʟʦʜʝʬ̔ʮʠʪʥʦʾ ʘʥʝʤʽ ʾ ʚʘʛʽʪʥʠʭ, ʪʦ ʧʨʠ ʮʽʡ ʧʘʪʦʣʦʛ̔ʾ ʥʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʚʠʚʯʝʥʦ ʪʽʣʢɹʠ ʥʝʘʜʝʢʚʘʪʥʽʩʪʴ ʛʝʩʪʘʮʽʡʥʠʭ ʧʝʨʝʙʫʜʦʚ ʩʧ̔ ʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ 

ʤʘʪʢʠ, ʨʦʣʴ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʫ ʨʦʟʚʠʪʢʫ 

ʛʽʧʦʧʝʨʬʫʟʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʪʘ ʟô̫ ʩʦʚʘʥʘ ʨʦʣʴ ʧʨʦʮʝʩ̔ʚ ʘʧʦʧʪʦʟʫ ʽʥʚʘʟʠʚʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʫ ʛʝʥʝʟʽ ʮʠʭ ʧʦʨʫʰʝʥʴ.  
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ʅʘ ʩʴʦʛʦʜʥʽ ʧʦʪʨʝʙʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʜʫʨʘ ʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦïʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, 

ʱʦ ʩʪʘʥʦʚʠʪʴ ʩʦʙʦʶ ʚʘʞʣʠʚʝ ʪʘ ʘʢʪʫʘʣʴʥʝ ʜʣ̫  ʤʝʜʠʮʠʥʠ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʥʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʥʝ ʚʠʨʽʰʝʥʝ. ɿʦʢʨʝʤʘ, ʥʝ ʟô̫ʩʦʚʘʥʦ, ʷʢʽ ʩʘʤʝ ʟʤ̔ʥʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʨʠ ɿɼɸɺ ʚʠʢʣʠʢʘʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʭʦʨʽʘʣʴʥʠʭ 

ʚʦʨʩʠʥʢʘʭ, ʘ ʷʢʽ ʥʝ ʚʠʢʣʠʢʘʶʪʴ, ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʩʧʽʚʚ̔ ʜʥʦʰʝʥʥʷ ʟʤʽʥ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʟʽ ʩʪʫʧʝʥʝʤ ʟʘʣ̔ʟʦʜʝʬ̔ ʮʠʪʥʦʾ ʘʥʝʤ̔ʾ  ʚ ʘʩʧʝʢʪʽ 

ʭʨʦʥʽʯʥʦʾ  ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ.̔  

ʅʝ ʚʠʚʯʝʥʽ ʤʝʭʘʥ̔ʟʤʠ ʨʦʟʚʠʪʢʫ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽ ʁʚ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ ʽ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ, ʟʦʢʨʝʤʘ, ï 

ʧʨʦʮʝʩʠ ʦʢʠʩʥʶʚʘʣɹ ʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʣ̔ʢʚ̔ ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚ 

ʽʥʚʘʟʠʚʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ, ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʷʭ, ʚʝʥʘʭ ʪʘ ʢʘʧʽʣʷʨʘʭ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣ̫ ʥʢʠ, ʜʝʮʠʜʫʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, ʬʽʙʨʠʥʦʾʜʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ, ʣʝʡʦʤʽʦʮʠʪʘʭ ʪʘ ʩʪʨʦʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʘʭ ʤʽʦʤʝʪʨʽ ʁʚ ʾʾ ʧʨʦʝʢʮʽ,ʾ ʧʨʦʮʝʩʠ 

ʥʝʦʘʥʛ̔ʦʛʝʥʝʟʫ ̔ ʚʘʩʢʫʣʦʛʝʥʝʟʫ ʫ ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʣʦʞ ̔ʪʘ ʤʽʦʤʝʪʨʽ,ʾ ʥʘʢʦʧʠʯʝʥʥʷ 

ʤʦʣʝʢʫʣ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʦʨʦʪʣʠʚʦʛʦ ʘʧʘʨʘʪʫ ʣʝʡʦʤʽʦʮʠʪʽʚ 

(ʚʽʤʝʥʪʠʥ, ʘʢʪʠʥ, ʤʽʦʟʠʥ), ʧʨʦʮʝʩʠ ʧʨʦʜʫʢʮʽʾ ʛʦʨʤʦʥʽʚ ʪʘ ʤʝʪʘʣʦʧʨʦʪʝʥʾʘʟ 

ʽʥʚʘʟʠʚʥʠʤ ʪʨʦʬʦʙʣʘʩʪʦʤ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣ̫ʥʢʠ. ʅʝ ʚʩʪʘʥʦʚʣʝʥʽ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʨʘʥʥʽʭ ʫʰʢʦʜʞʝʥʴ ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ ʭʦʨʽʘʣʴʥʠʭ 

ʚʦʨʩʠʥʦʢ ʧʨʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʬʦʨʤʽ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ.  
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃ ɯ ʄɽʊʆɼʀ 

 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʪʘ ʚʠʨ̔h ʝʥʥ ̫ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʫ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʘʚʜʘʥʴ, ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʙʽʦʧʩʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʚʦʭ ʪʠʧʽʚ: ʙʽʦʧʪʘʪʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʪʘ 

ʧʣʘʮʝʥʪʠ ʫ ʪʝʨʤʽʥ ʛʝʩʪʘʮ̔ʾ 37 ï 40 ʪʠʞʥʽʚ. 

ɺʩʴʦʛʦ ʦʧʨʘʮʴʦʚʘʥʦ 140 ʩʧʦʩʪʝʨʝʞʝʥʴ. ɹ̔ʦʧʪʘʪʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ 

ʤʘʪʢʠ, ʧʽʜʣʷʛʘʶʯʦʛʦ ʤʽʦʤʝʪʨʽʶ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʣʘʮʝʥʪ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʡ ʢʝʩʘʨʩʴʢʦʛʦ ʨʦʟʪʠʥʫ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ 

ʘʢʫʰʝʨʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʤ̔ʩʴʢʦʛʦ ʮʝʥʪʨʫ ʆʍʄɸʊɼʀʊ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʾ 

ʤ̔ ʩʴʢʦʾ ʣʽʢʘʨʥ̔  ̄1 ʟ 2013 ʧʦ 2018 ʨʨ. ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʫʢʣʘʜʝʥʦʛʦ ʜʦʛʦʚʦʨʫ ʧʨʦ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʤʽʩʴʢʠʤ ʮʝʥʪʨʦʤ ʆʍʄɸʊɼʀʊ 

ʂʘʤôʷʥʝʮ-ɹʇʦʜʽʣʴʩʴʢʦʾ ʤʽʩʴʢʦʾ ʣʽʢʘʨʥʽ ˉ 1 (ʤ. ʂʘʤôʷʥʝʮɹ-ʇʦʜʽʣʴʩʴʢʠʡ 

ʍʤʝʣɹʥʠʮʴʢʦʾ ʦʙʣʘʩʪ)̔ ʪʘ ʢʘʬʝʜʨʦʶ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ɹʫʢʦʚʠʥʩɹʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʚ̔ʝʨʩʠʪʝʪʫ, ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʦʚʘʥʦʾ ʜʦʙʨʦʚʽʣʴʥʦʾ ʟʛʦʜʠ 

ʚʘʛʽʪʥʦʾ ʞʽʥʢʠ ʥʘ ʟʘʙʽʨ ʧʦʩʣʽʜʫ ʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ 

ʢʝʩʘʨʩʴʢʦʛʦ ʨʦʟʪʠʥʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʂʦʥʚʝʥʮʽʾ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʦʭʦʨʦʥʫ 

ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʷʭ 

(ʚ̔ʜ 18.03.1986 ʨ.) çʇʨʘʚʠʣ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧ̔ ʚ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʤʝʜʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʯʘʩʪʶ ʣʶʜʠʥʠè, ʟʘʪʚʝʨʜʞʝʥʠʭ ɻʝʣʴʩʽʥʩʴʢʦʶ ʜʝʢʣʘʨʘʮʽʻʶ (1964 ï 

2013 ʨʨ.), ICH GCP (1996 ʨ.), ʚ̔ʜʧʦʚʽʜʥʦ ʜʦ ɼʠʨʝʢʪʠʚʠ ɭɽʉ ˉ 609 (ʚʽʜ 24.11.1986 

ʨ.), ʥʘʢʘʟ̔ʚ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 690 ʚʽʜ 23.09.2009 ʨ., ˉ 944 ʚʽʜ 14.12.2009 ʨ., ˉ 616 

ʚʽʜ 03.08.2012 ʨ. ʂʦʤ̔ʩʽʻʶ ʟ ʧʠʪʘʥʴ ʙʽʦʤʝʜʠʯʥʦʾ ʝʪʠʢʠ ʱʦʜʦ ʜʦʪʨʠʤʘʥʥʷ 

ʤʦʨʘʣʴʥʦ-ʧʨʘʚʦʚʠʭ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣ̔ʜʞʝʥʴ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʦʨʫʰʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ 

(ʧʨʦʪʦʢʦʣ ˉ 6 ʚʽʜ 16.03.2023 ʨ.). 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʧʝʨʝʙʽʛʫ ʛʝʩʪʘʮʽʾ ʧʨʦʚʦʜʠʚʩʷ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣ̔ʟ ʢʘʨʪ ʚʘʛʽʪʥʠʭ. ɿʘʣʽʟʦʜʝʬʽʮʠʪʥʘ ʘʥʝʤʽʷ ʚʘʛʽʪʥʠʭ ʟʘ ʩʚʦ̒  ʁ
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ʩʫʪʥʩ̔ʪʁ ̒  ʭʨʦʥʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʪʦʤʫ ʜʣʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ ʫ ʜʘʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʨʘʣʠʩʷ ʪʽʣʴʢʠ ʚʠʧʘʜʢʠ ʧʦʚʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʟʘ 

ʪʨʠʚʘʣʦʩʪʽ ʥʝ ʤʝʥʰʝ ʯʦʪʠʨʴʦʭ ʪʠʞʥ̔ ʚ. ɼʽʘʛʥʦʟ ɿɼɸɺ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ 

ʭʘʨʘʢʪʝʨʥʠʭ ʟʤʽʥ ʝʨʠʪʨʦʮʠʪʽʚ ʧʝʨʠʬʝʨ̔ʡʥʦ ʾʢʨʦʚʽ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ, 

ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʟʘʣʟ̔ʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʦʨʠʥʥʠʭ ʟʤʽʥ ʫ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚ ̔

ʚʘʛʽʪʥʦʾ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ [52, 53, 131, 186, 284, 353]. 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʢʘʨʪ ʚʘʛʽʪʥʠʭ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ɿɼɸɺ ʙʫʣʠ ʚʨʘʭʦʚʘʥ̔ 

ʣʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ: ʅʚ < 110 ʛ/ʣ (105 ʛ/ʣ ï ʜʣʷ ʜʨʫʛʦʛʦ ʪʨʠʤʝʩʪʨʫ), 

ʢ̔ ʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ï 3,7 1012/ʣ, ʢʦʣʴʦʨʦʚʠʡ ʧʦʢʘʟʥʠʢ < 0,85, ʛʝʤʘʪʦʢʨʠʪ < 30 % 

ʪʘ ʨʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʟʘʣʽʟʘ ʥʠʞʯʝ 13,0 ʤʢʤʦʣʴ/ʣ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʽʚ 

ʪʷʞʢʦʩʪʽ ɿɼɸɺ ʚʠʢʦʨʠʩʪʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽ̫ ɺʆʆɿ. ʂʨʠʪʝʨʽʻʤ ʙʫʣʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ ʚʘʛʽʪʥʦʾ: ɯ ʩʪʫʧʽʥʴ ɿɼɸɺ ʚʽʜʧʦʚʽʜʘʚ ʟʥʠʞʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʝʤʦʛʣʦʙ̔ʥʫ ʜʦ 100 ï 109 (105) ʛ/ʣ, ɯɯ ʩʪʫʧʽʥʴ ï 70 ï 99 ʛ/ʣ, ɯɯɯ ʩʪʫʧʽʥʴ ï ʥʠʞʯʝ 70 

ʛ/ʣ. ʋ ʚʩʽʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʘʥʝʤʽʷ ʙʫʣʘ ʛ̔ʧʦʭʨʦʤʥʦʁ [52, 53, 179, 324, 470].  

ɼʦʩʣʽʜʞʫʚʘʥʽ ʛʨʫʧʠ ʩʢʣʘʣʠ ʙʽʦʧʪʘʪʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʽ ʧʣʘʮʝʥʪʠ, 

ʦʪʨʠʤʘʥʽ ʚʽʜ ʞʽʥʦʢ, ʷʢʠʤ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʧʨʦʚʦʜʠʣʦʩʷ ʦʜʥʘʢʦʚʝ, ʟʛʽʜʥʦ ʟ 

ʫʥ̔ʬʽʢʦʚʘʥʠʤ ʢʣʽʥʽʯʥʠʤ ʧʨʦʪʦʢʦʣʦʤ [52, 53], ʣʽʢʫʚʘʥʥ̫ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʾ ʘʥʝʤ̔ ʾ, 

ʧʨʦʪʝ ʫʧʨʦʜʦʚʞ ʛʝʩʪʘʮʽʾ ʾʾ ʪʷʞʢʽʩʪʴ ʤʦʛʣʘ ʧʦʩʪʽʡʥʦ ʢʦʣʠʚʘʪʠʩʴ ʚ ʤʝʞʘʭ ɯ ï ɯɯ 

ʩʪʫʧʝʥʽʚ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʛʨʝʩʫʚʘʪʠ ʜʦ ɯɯɯ ʩʪʫʧʝʥ̫. 

ʋ ʚʩʽʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʛʝʩʪʘʮʽʾ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʧʣʦʜʽʚ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮ̔ʾ ) ʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ï ʚʠʤ̔ ʨʚʁʘʣʠʩʷ ʤʘʩʘ ʪʘ ʜʦʚʞʠʥʘ ʪʽʣʘ, 

ʦʙʨʘʭʦʚʫʚʘʚʩʷ ʢʦʝʬ̔ʮʽʻʥʪ ʛʘʨʤʦʥʽʡʥʦʩʪʽ, ʟʘ ʰʢʘʣʦʶ ɸʧʛʘʨ ʦʮʽʥʶʚʘʚʩʷ ʤʦʨʬʦ-

ʬʫʥʢʮʽʡʥʠʡ ʩʪʘʥ [3, 138, 256]. ʈʦʟʧʦʜʽʣ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦ ʛʨʫʧʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣʠʮʽ 2.1. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʢʦʤʧʣʝʢʩʫ ʢʣ̔ ʥʽʯʥʠʭ ʜʘʥʠʭ ʧʝʨʝʙʛ̔ʫ ʚʘʛʽʪʥʦʩʪʽ ʙʝʟ ʘʥʝʤ̔ʾ ʪʘ 

ʫ ʚʠʧʘʜʢʘʭ ʛʝʩʪʘʮʽʾ ʥʘ ʬʦʥʽ ɿɼɸɺ ʚʠʩʪʘʚʣʷʚʩʷ ʘʙʦ ʚʽʜʭʠʣʷʚʩ ̫ʜʽʘʛʥʦʟ çʉʠʥʜʨʦʤ 

ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽè (ʍʇʅ), ʷʢʠʡ ʫʪʦʯʥʶʚʘʚʩʷ ʧʨʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʩʣʽʜʫ.  

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ʘʢʫʰʝʨʩʴʢʽʡ ʧʨʘʢʪʠʮ̔ ʚ ʢʣʥ̔ʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʮʴʦʛʦ 

ʷʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʩɹ ̫ ʪʝʨʤʽʥ çʧʣʘʮʝʥʪʘʨʥʘ ʜʠʩʬʫʥʢʮʽʷè, ʧʨʦʪʝ ʚ ʢʦʥʪʝʢʩʪʽ 
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ʤʦʨʬʦʛʝʥʝʟʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʢʦʨʝʢʪʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʽʥʫ çʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴè, ʘʜʞʝ ʚ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʾ ʧʦʩʣʜ̔ʫ, ʷʢ ʧʨʘʚʠʣʦ, ʟʥʘʭʦʜ̫ʪʴ ʩʘʤʝ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ [375, 376].  

ʂʨʽʤ ʮʴʦʛʦ, ʩʣʽʜ ʚʢʘʟʘʪʠ ʥʘ ʪʝ, ʱʦ ʽʩʥʫʶʪʴ ʢʦʤʧʝʥʩʦʚʘʥʽ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔ ï ʢʦʣʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʦʜʥʽʡ ʩʢʣʘʜʦʚʽʡ ʧʦʩʣ̔ʜʫ 

ʢʦʤʧʝʥʩʫʶʪʴʩʷ ʧʝʚʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʧʝʨʝʙʫʜʦʚʘʤʠ ʽʥʰʠʭ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʘʨʘʤʝʪʨʘʤ ʬʫʥʢʮʽʾ ʥʝ ʚʠʭʦʜʠʪʠ ʟʘ ʨʘʤʢʠ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʧʨʠʡʥʷʪʦ 

ʚʚʘʞʘʪʠ ʥʦʨʤʦʶ. ʆʪʞʝ, ʚ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪ̔ ʧʨʘʚʠʣʴʥʠʤ ʥʘʫʢʦʚʠʤ 

ʪʝʨʤʽʥʦʤ ʱʦʜʦ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʩʣʽʜʫ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʻ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦ 

ʟʘʙʝʟʧʝʯʝʥʥʁ  ʥʦʨʤʘʣʥɹʦʛʦ ʚʥʫʪʨʽhʥʦɹʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ ʻ ʪʝʨʤʥ̔ 

«ʧʣʘʮʝʥʪʘʨʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ» [18, 105, 138, 164, 201, 262, 427].  

 

ʊʘʙʣʠʮʷ 2.1 

ʇʘʨʘʤʝʪʨʠ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʧʦ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ (M±m) 

 

ɻʨʫʧʠ ʜʦʩʣʜ̔ʞʝʥʥ̫ 

ʇʦʢʘʟʥʠʢʠ 

ʄʘʩʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʢʛ ʆʮ̔ ʥʢʘ ʟʘ hʢʘʣʦʶ ɸʧʛʘʨ 

ʌʽʟʽʦʣʦʛ̔ ʯʥʘ ʚʘʛ̔ʪʥʽʩʪʴ 

(n=20) 

3,384±0,029 9,12±0,16 

ʍʇʅ ʙʝʟ ɿɼɸɺ (n=20) 2,891±0,046 7,04±0,28 

ɿɼɸɺ ɯ ʩʪ (n=42) 3,210±0,034 8,59±0,14 

ɿɼɸɺ ɯɯ ʩʪ (n=42) 3,084±0,027 7,26±0,25 

ɿɼɸɺ ɯɯɯ ʩʪ (n=16) 2,738±0,043 7,04±0,19 

 

ʋ ʚʩ̔ʭ ʚʠʧʘʜʢʘʭ ʥʘʷʚʥʦʩʪʽ ʦʟʥʘʢ ʛʽʧʦʪʨʦʬʽʾ ʪʘ ʥ̔ ʠhʭ ʤʦʨʬʦ-ʬʫʥʢʮ̔ʡʥʠʭ 

ʧʦʨʫʰʝʥʴ ʧʣʦʜʘ ʽ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʚʠʩʪʘʚʣʷʚʩʷ ʢʣʽʥʽʯʥʠʡ ʜʽʘʛʥʦʟ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ [138].  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʤʦʨʬʦʛʝʥʝʟʫ ʩʠʥʜʨʦʤʫ, ʟʘ ʧʝʨʝʚʘʞʘʥʥ̫ʤ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʢʦʥʢʨʝʪʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʩʠʩʪʝʤ̔ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʽʜè, ʚʠʟʥʘʯʘʣʠ ʬʦʨʤʫ ʍʇʅ ʟʘ 
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ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʚ̔ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʫ Redline R. W. (2015) «Placental classification (incorporating the 2014 

Amsterdam Placental Workshop Group criteria)» ʜʣ̫ ɯɯ ʪʘ ɯɯɯ ʪʨʠʤʝʩʪʨʫ ʚʘʛʽʪʥʦʩʪʽ. 

ɿʛʜ̔ʥʦ ʟ ʮʽʻʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʨʦʟʨʽʟʥʷʶʪɹ  ʧʝʨʝʚʘʞʥʦ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʫ, 

ʧʣʘʮʝʥʪʘʨʥʫ ʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʫ ʬʦʨʤʠ ʭʨʦʥʯ̔ʥʦʾ ʇʅ [375, 376]. ʄʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʫ ʬʦʨʤʫ ʍʇʅ (ʄʇʅ) ʜʘ̔ʛʥʦʩʪʫʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ 

ʢʨʦʚʦʪʦʢʫ ʚ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʷʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʥʘʩʪʫʧʥʠʤ ʚʠʷʚʣʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʝʢʚ̔ʚʘʣʝʥʪʽʚ ʚ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮ̔  ʽ ʧʣʘʮʝʥʪʽ [83, 145, 216, 382, 381, 384, 443, 482].  

ɹʽʦʧʪʘʪʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʤʽʦʤʝʪʨʽʁ ʪʘ ʧʣʘʮʝʥʪʠ 

ʦʪʨʠʤʫʚʘʣʠ ʦʨʠʛʽʥʘʣɹ ʥʠʤ ʤʝʪʦʜʦʤ ʟʛʜ̔ʥʦ ʧʘʪʝʥʪʫ [50] ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ 

ʢʝʩʘʨʩʴʢʦʛʦ ʨʦʟʪʠʥʫ ʚʽʜ ʞʽʥʦʢ ʚʢ̔ʦʤ 17-41 ʨʦʢ̔ ʚ ʫ ʪʝʨʤʽʥ ʚʘʛʽʪʥʦʩʪʽ 37 ï 40 

ʪʠʞʥʽʚ. ʇʦʢʘʟʘʤʠ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʦʟʨʽhʝʥʥʷ ʙʫʣʠ: ʨʫʙʝʮʴ ʥʘ ʤʘʪʮʽ 

(ʢʝʩʘʨʩʴʢʠʡ ʨʦʟʪʠʥ ʚ ʘʥʘʤʥʝʟ)̔, ʩʪʘʥ ʧʽʩʣʷ ʨʦʟʨʠʚʽʚ ʧʨʦʤʝʞʠʥʠ, ʢʨʫʧʥʠʡ ʧʣʽʜ, 

ʪʘʟʦʚʝ ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʦʜʘ, ʧʦʧʝʨʝʯʥʝ ʧʦʣʦʞʝʥʥʷ ʧʣʦʜʘ, ʧʝʨʝʜʯʘʩʥʝ 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʥʦʨʤʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʦʾ ʧʣʘʮʝʥʪʠ, ʧʝʨʝʜʯʘʩʥʠʡ ʨʦʟʨʠʚ ʧʣʦʜʦʚʠʭ 

ʦʙʦʣʦʥʦʢ, ʜʠʩʪʨʝʩ ʧʣʦʜʘ.  

ɼʦ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʢʣʶʯʘʣʠ ʚʠʧʘʜʢʠ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʧʦʩʣʽʜʫ ʯʠ 

ʝʢʩʪʨʘʛʝʥ̔ ʪʘʣʴʥʦʶ ʽʥʬʝʢʮʡ̔ʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʚʘʛʽʪʥʠʭ, ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, 

ʛʽʧʝʨʪʝʥʟʽʻʶ ʪʘ ʽʥʰʦʶ ʩʦʤʘʪʠʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʤʘʪʝʨʽ, ʽʟʦʽʤʫʥʥʠʤ ʢʦʥʬʣ̔ ʢʪʦʤ, 

ʘʥʦʤʘʣʽʷʤʠ ʨʦʟʚʠʪʢʫ ʧʦʩʣʽʜʫ (ʝʢʩʪʨʘʭʦʨʽʘʣʴʥʽ, ʙʘʛʘʪʦʯʘʩʪʢʦʚʽ, ʧʣʽʚʯʘʩʪʽ, 

ʚʢ̔ʦʥʯʘʩʪʽ ʧʣʘʮʝʥʪʠ, ʘʥʦʤʘʣʽʾ ʧʫʧʦʚʠʥʠ ʯʠ ʦʙʦʣʦʥʦʢ), ʙʘʛʘʪʦʧʣʽʜʥʦʶ ʚʘʛʽʪʥʽʩʪʶ, 

ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʧʣʦʜʫ. ʅʝ ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʦʞ ʧʦʻʜʥʘʥʥʷ ɿɼɸɺ ʽʟ ʧʟ̔ʥʽʤ EPH 

ʛʝʩʪʦʟʦʤ (ʚʽʜ çEdema», «Proteinuria», «Hypertensio»). ɺʩʽ ʩʬʦʨʤʦʚʘʥʽ ʛʨʫʧʠ ʙʫʣʠ 

ʦʜʥʦʪʠʧʥʠʤʠ ʟʘ ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ʞʥ̔ʦʢ, ʨʦʜʦʤ ʟʘʥʷʪʴ, ʤʽʩʮʝʤ ʧʨʦʞʠʚʘʥʥʷ ʧʦ 

ʚʜ̔ʥʦʰʝʥʥʁ ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʚʠʢʠʜʘʤʠ.  

ʂʨʠʪʝʨʽʷʤʠ ʨʦʟʧʦʜʽʣʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʛʽʩʪʦʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʚʠʧʘʜʢʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦ ʾʥʝʜʦʩʪʘʪʥʦʩʪ̔ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʦʶ ʘʥʝʤʽʻʶ ʚʘʛʽʪʥʠʭ ɯ ï 

ɯɯɯ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ ʯʠ ʙʝʟ ʥʝʾ. ʋʩʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʜʽʣʝʥʦ ʥʘ 7 ʛʨʫʧ: 3 ʦʩʥʦʚʥʽ 
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ʛʨʫʧʠ ʪʘ 4 ʛʨʫʧʠ ʧʦʨʽʚʥ̫ ʥʥʷ. ʂʽʣʴʢʽʩʥʠʡ ʨʦʟʧʦʜʽʣ ʙʽʦʧʩʽʡ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ  ̔ʧʣʘʮʝʥʪ ʧʦ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣʠʮʷʭ 2.2 ʽ 

2.3 ʚʽʜʧʦʚʽʜʥʦ. 

 

2.1. ʄʘʪʝʨ̔ʘʣ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ 

ʪʘ ʤʽʦʤʝʪʨʽʶ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʟ ʥʠʭ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙ̔ ʦʧʩʽʡ 

ʮʠʭ ʩʪʨʫʢʪʫʨ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʧʽʜ ʯʘʩ ʢʝʩʘʨʩʴʢʦʛʦ ʨʦʟʪʠʥʫ, ʘʙʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʝʢʩʪʠʨʧʘʮʽʾ ʤʘʪʢʠ ʫ ʚʘʛʽʪʥʠʭ [102, 206], ʄʇɼ ʪʘʢʦʞ ʤʦʞʥʘ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʥʘ ʩʝʢʮʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʫ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ ʪʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʽʡ 

ʧʨʘʢʪʠʮ.̔ ɹ̔ ʦʧʩʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʘʢʪʠʯʥʦ ʚʝʩɹ ʩʧʝʢʪʨ 

ʩʫʯʘʩʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ [95].  

ʋ ʢʣʘʩʠʯʥʠʡ ʩʧʦʩʽʙ ʤʘʪʝʨʽʘʣ ʜʣʷ ʙʽʦʧʩʽʾ ʙʝʨʝʪʴʩʷ ʘʢʫhʝʨʦʤ ʧʽʜ ʯʘʩ 

ʦʧʝʨʘʮʽʾ ʢʝʩʘʨʩʴʢʦʛʦ ʨʦʟʪʠʥʫ ʧʽʩʣʷ ʚʽʜʜʽʣʝʥʥ ̫ ʧʣʘʮʝʥʪʠ ʧʨʠʮʽʣʴʥʦ ʟ ʮʝʥʪʨʫ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ, ʜʝ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʙʽʣʴʰʝ: ʟ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣ̫ʥʢʠ ʦʢʨʝʤʠʤʠ ʨʦʟʨʽʟʘʤʠ ʚʠʩʽʢʘʻʪɹʩʷ ʬʨʘʛʤʝʥʪ ʝʥʜʦʤʝʪʨʽʶ ʪʘ ʤʽʦʤʝʪʨʽʶ, ʘ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʥʘ ʤʽʩʮʝ ʟʘʙʦʨʫ ʙʽʦʧʪʘʪʫ ʚ ʮʝʥʪʨʽ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ 

ʤʘʪʢʠ ʥʘʢʣʘʜʘʻʪʴʩʷ ʢʽʣʴʢʘ ʰʚʚ̔ [358].  

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥ̫ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʟʘʙʦʨʫ 

ʙʽʦʧʩʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʻ ʨʷʜ ʧʨʦʪʠʧʦʢʘʟʽʚ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʫʩʢʣʘʜʥʝʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ʚʘʛʽʪʥʦʩʪʽ ʯʠ ʥʘʷʚʥʦʩʪʽ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʞʽʥʢʠ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʚʠʢʦʥʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʨʦʟʨʽʟʽʚ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣ̫ ʥʮʽ ʟ ʧʦʜʘʣʴʰʠʤ ʫʰʠʚʘʥʥʤ̫ 

ʜ̔ ʣʷʥʢʠ ʙ̔ʦʧʩʽʾ, ʱʦ ʧʝʚʥʦʾ ʤʽʨʦʶ ʩʧʨʠʯʠʥʷʻ ʨʠʟʠʢʠ ʢʨʦʚʦʪʝʯʽ ʟ ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʣʦʞʘ ʤʘʪʢʠ ʪʘ ʟʙʣ̔ʴʝhʥʥʷ ʦʙôʻʤʫ ʢʨʦʚʦʚʪʨʘʪʠ ʚ ʧʦʣʦʛʘʭ ʽ ʚ ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ 

ʧʝʨʽʦʜʽ. ʅʘʷʚʥʽ ʪʘʢʦʞ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʚ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʙʽʦʧʩʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʦʪʨʠʤʘʥʦʛʦ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʘʜʞʝ ʜʦʜʘʪʢʦʚʽ ʨʦʟʨʽʟʠ ʩʪʽʥʢʠ ʤʘʪʢʠ ʫ ʧʨʦʝʢʮʽʾ 

ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʣʘʮʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʪʝʭʥʽʯʥʦ ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʩʫʙʝʥʜʦʤʝʪʨʽʘʣʴʥʠʡ 

ʰʘʨ ʤʽʦʤʝʪʨ̔ʶ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʜʽʡʩʥʠʪʠ ʜʦʩʠʪʴ ʧʦʚʝʨʭʥʝʚʽ (ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ 

ʧʣʘʮʝʥʪʘʨʥʠʤ ʣʦʞʝʤ) ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮ̔ʾ ʩʫʜʠʥʥʦʛʦ ʽ 

ʩʪʨʦʤʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʦʤʝʪʨʽʶ.  
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ʂʨ̔ʤ ʮɹʦʛʦ, ʟʘʙʽʨ ʙ̔ʦʧʩʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʣʶʯʥʦ ʟ ʮʝʥʪʨʫ ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʣʦʞʘ ʤʘʪʢʠ ʥʝ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʣʘʮʝʥʪʠ 

ʧʨʠ ʍʇʅ, ʘʜʞʝ ʤʦʞʣʠʚʩ̔ʪʴ ʢʦʤʧʝʥʩʘʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʰʣʭ̫ʦʤ 

ʘʜʘʧʪʘʮʽʾ ʪʦʚʱʠʥʠ ʧʣʘʮʝʥʪʠ ʜʦ ʫʤʦʚ ʭʨʦʥ̔ʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʡ̔, ʩʪʫʧʝʥ ̫ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʾʭ ʩʪʽʥʦʢ, 

ʨʦʟʚʠʪʢʫ ʚʝʥʦʟʥʦʛʦ ʪʘ ʤ̔ʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʥ̫ʢʠ 

ʫ ʧʨʦʝʢʮ̔ʾ ʷʢ ʮʝʥʪʨʘʣʴʥʠʭ, ʪʘʢ ʽ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʽʚ ʧʣʘʮʝʥʪʠ. 

ɿ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʙʽʦʧʩʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ̔ 

ʤʽʦʤʝʪʨʽʶ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʠʡ ʽ 

ʟʘʧʘʪʝʥʪʦʚʘʥʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʩʽʡʥʦʛʦ ʤʘʪʝʨ̔ʘʣʫ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ 

ʤʘʪʢʠ, ʷʢʠʡ ʟʥʘʯʥʦ ʟʙʽʣʴʫhʻ ̔ʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ [50]. ʉʫʪʴ ʡʦʛʦ 

ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ.  

ɿʘʙʽʨ ʙʽʦʧʩʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʁ ʪʴ ʚʠʢʣʶʯʥʦ ʫ ʚʠʧʘʜʢʘʭ 

ʨʦʟʪʘʰʫʚʘʥʥ ̫ʧʣʘʮʝʥʪʠ ʧʦ ʧʝʨʝʜʥʽʡ ʩʪ̔ʥʮʽ ʤʘʪʢʠ, ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʢʝʩʘʨʩʴʢʦʛʦ 

ʨʦʟʪʠʥʫ, ʧ̔ ʩʣʷ ʚʠʣʫʯʝʥʥʷ ʧʣʦʜʘ ʽ ʧʣʘʮʝʥʪʠ, ʰʣʷʭʦʤ ʢʦʩʦʛʦ ʟʨ̔ ʟʫ ʚʩʽʭ ʰʘʨʽʚ ʩʪʽʥʢʠ 

ʤʘʪʢʠ ʧʦ ʢʨʘʶ ʦʧʝʨʘʮʽʡʥʦʛʦ ʨʦʟʨʽʟʫ ʯʝʨʝʟ ʚʩʽ ʟʦʥʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʦʧʪʘʪ ʩʪʽʥʢʠ ʤʘʪʢʠ ʫ ʧʨʦʝʢʮʽʾ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʣʘʮʝʥʪʠ ʦʪʨʠʤʫʁ ʪʴ 

ʟ ʢʨʘʶ ʦʧʝʨʘʮ̔ʡʥʦʛʦ (ʢʝʩʘʨʩʴʢʦʛʦ) ʨʦʟʨʟ̔ʫ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʦʢʨʝʤʠʭ ʨʦʟʨʽʟʽʚ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥʘʭ. ʆʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨ̔ʘʣʫ 

ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʩʪʨʫʢʪʫʨ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣ̫ʥʢʠ ʪʘ ʧʽʜʣʷʛʘʁ ʯʦʛʦ ʤʽʦʤʝʪʨʽʁ, ʧʨʠʯʦʤʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʫ 

ʧʨʦʝʢʮʽʷʭ ʮʝʥʪʨʘʣʴʥʦʾ, ʧʘʨʘʮʝʥʪʨʘʣʴʥʦʾ ʪʘ ʧʝʨʠʬʝʨʽʡʥʦʾ ʯʘʩʪʠʥ ʧʣʘʮʝʥʪʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʠʩʘʥʠʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʦʧʩʽʡʥʠʡ ʤʘʪʝʨʽʘʣ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʦ̔ʤʝʪʨʽʶ ʧʨʠ ʣʦʢʘʣʽʟʘʮ̔ʾ  ʧʣʘʮʝʥʪʠ ʧʦ ʧʝʨʝʜʥʽʡ 

ʩʪʽʥʮʽ ʤʘʪʢʠ ʽ ʚʩʪʘʥʦʚʠʪʠ ʜʽʘʛʥʦʟ çʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʬʦʨʤʘ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ» ʷʢ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʚʘʛʽʪʥʦʩʪʽ ʟ ʢʣʽʥʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʍʇʅ, ʪʘʢ ʽ ʙʝʟ ʜʝʬʮ̔ʠʪʫ ʤʘʩʠ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ, ʘʜʞʝ ʢʦʤʧʝʥʩʘʪʦʨʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʣʘʮʝʥʪʠ, ʦʩʦʙʣʠʚʦ ʫ ɯɯ ʽ ɯɯɯ ʪʨʠʤʝʩʪʨʘʭ ʛʝʩʪʘʮʽʾ, ʨʝʘʣ̔ʟʫʁʪʴʩʷ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʽʚ.  
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ʄʦʨʬʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʦ 140 ʙʽʦʧʪʘʪʽʚ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʢʝʩʘʨʩʴʢʦʛʦ 

ʨʦʟʪʠʥʫ ʚʠʢʣʶʯʥʦ ʫ ʚʠʧʘʜʢʘʭ ʧʣʘʮʝʥʪʘʮʽʾ ʧʦ ʧʝʨʝʜʥʽʡ ʩʪʽʥʮ̔ ʤʘʪʢʠ ʟʛʜ̔ʥʦ ʟ 

ʦʧʠʩʘʥʠʤ ʚʠʱʝ ʩʧʦʩʦʙʦʤ, ʩʝʨʝʜ ʷʢʠʭ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪʽ, 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʙʝʟ ɿɼɸɺ; 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ɿɼɸɺ ɯ ʽ ɯɯ ʩʪʫʧʝʥʷ ʙʝʟ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ; 

ʚʠʧʘʜʢʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ ̔ ʟʽ 

ɿɼɸɺ ɯ, ɯɯ ʪʘ ɯɯɯ ʩʪʫʧʝʥʽʚ.  

ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʫ ʬʦʨʤʫ ʭʨʦʥ̔ʯʥʦʾ  ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (ʄʇʅ) 

ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʢʨʦʚʦʪʦʢʫ ʚ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʷʭ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣ̔ʜʞʝʥʴ ʚ ʜʠʥʘʤʽʮʽ ʛʝʩʪʘʮʽʾ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʠ̫ʚʣʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʡ̔ 

ʜʣ̔ʷʥʮ ̔ʪʘ ʧʣʘʮʝʥʪʽ.  

ʈʦʟʧʦʜʽʣ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʽʦʧʩʽʡ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ 

ʧʦ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮ ̔2.2. 

 

ʊʘʙʣʠʮʷ 2.2 

ʂʽʣʴʢʽʩʥʠʡ ʨʦʟʧʦʜʽʣ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʽʦʧʩʽʡ  

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣ̫ʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʦ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥ ̫ ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʌʽʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛʽʪʥʽʩʪʴ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 
ʄʇʅ ʟʽ 

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

 

ʌʦʨʤʘ ʙʽʦʧʪʘʪʽʚ ʙʫʣʘ ʨʟ̔ʥʦʶ ʚʥʘʩʣʽʜʦʢ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʟʫʤʦʚʣʝʥʠʭ ʤʦʨʬʦʣʦʛʽʻʶ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʣʘʮʝʥʪʠ ʜʦ 

ʩʪʽʥʢʠ ʤʘʪʢʠ, ʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʚʘʛʪ̔ʥʦʩʪ̔, ʘʥʪʨʦʧʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʚʘʛʽʪʥʦʾ ʞʽʥʢʠ. ʈʦʟʤʽʨʠ ʰʤʘʪʦʯʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʢʘʥʠʥʠ ʢʦʣʠʚʘʣʠʩʴ ʧʦ ʜʦʚʞʠʥ̔  
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ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʚ̔ʜ 0,015 ʤ ʜʦ 0,025 ʤ. ɹʽʦʧʩʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʩʪʽʥʢʠ 

ʤʘʪʢʠ ʟ ʢʨʘʶ ʦʧʝʨʘʮʽʡʥʦʛʦ (ʢʝʩʘʨʩʴʢʦʛʦ) ʨʦʟʨʽʟʫ ʦʪʨʠʤʘʥʠʡ ʜʠʬʝʨʝʥʮ̔ʡʦʚʘʥʦ ʟ 

ʧʨʦʝʢʮʽʡ ʮʝʥʪʨʘʣʴʥʦʾ, ʧʘʨʘʮʝʥʪʨʘʣʴʥʦʾ ʪʘ ʧʝʨʠʬʝʨʽʡʥʦʾ ʯʘʩʪʠʥ ʧʣʘʮʝʥʪʠ.  

ʊʠʧʦʚʠʡ ʚʠʛʣʷʜ ʚʩʴʦʛʦ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.1. 

 

 

ʈʠʩ. 2.1. ɿʘʛʘʣɹ ʥʠʡ ʚʠʛʣʷʜ ʙʽʦʧʪʘʪʫ ʩʪʽʥʢʠ ʤʘʪʢʠ ʚ ʜʽʣʷʥʮ ̔ʧʨʠʢʨʽʧʣʝʥʥʷ 

ʧʣʘʮʝʥʪʠ (ʧʨʦʝʢʮʽʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʣʘʮʝʥʪʠ): 1 ï ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ 

ʜʽʣʷʥʢʘ, 2 ï ʤʦ̔ʤʝʪʨʽʡ. ɿʘʙʘʨʚʣʝʥʥʷ ʭʨʦʤʦʪʨʦʧʦʤ-ʚʦʜʥʠʤ ʙʣʘʢʠʪʥʠʤ. ʭ5 (ʣʫʧʘ).   

 

ʄʦʨʬʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʪʘʢʦʞ 140 ʧʣʘʮʝʥʪ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ 

ʯʘʩ ʦʧʝʨʘʮ̔ʾ ʢʝʩʘʨʩʢɹʦʛʦ ʨʦʟʪʠʥʫ ʦʜʥʦʯʘʩʥʦ ʽʟ ʟʘʙʦʨʦʤ ʙʽʦʧʪʘʪʽʚ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʥ̫ʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥ̫, ʩʝʨʝʜ ʷʢʠʭ: 

1 

2 
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ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪʽ, ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʙʝʟ ɿɼɸɺ; ʩʧʦʩʪʝʨʝʞʝʥʥ̫ ɿɼɸɺ ɯ ʽ ɯɯ ʩʪʫʧʝʥʷ ʙʝʟ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ; ʚʠʧʘʜʢʠ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟʽ ɿɼɸɺ ɯ, ɯɯ 

ʪʘ ɯɯɯ ʩʪʫʧʝʥʽʚ. ʈʦʟʧʦʜʽʣ ʩʧʦʩʪʝʨʝʞʝʥ ɹʧʣʘʮʝʥʪ ʧʦ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʧʘʭ ʜʦʩʣ̔ʜʞʝʥʥ̫ 

ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮʽ 2.3. 

ɼʦʩʣʽʜʞʝʥʥ ̫ʧʣʘʮʝʥʪ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 

417 ʚʽʜ 19.08.2004 ʨ. (ʬʦʨʤʘ ˉ 013ï2/0) çʇʨʦʪʦʢʦʣ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤ̔ʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʩʣʽʜʫè. 

 

ʊʘʙʣʠʮʷ 2.3 

ʂʽʣʴʢʽʩʥʠʡ ʨʦʟʧʦʜ̔ʣ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʣʘʮʝʥʪ ʧʦ ʛʨʫʧʘʭ ʜʦʩʣ̔ ʜʞʝʥʥ ̫

 

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʌ̔ʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛ̔ʪʥʽʩʪʴ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 
ʄʇʅ ʟ̔ 

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 
ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʦʨʬʦʣʦʛ̔ʯʥ̔  ʜʦʩʣʜ̔ʞʝʥʥʷ ʧʦʩʣʽʜʫ ʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʦʨʛʘʥʥʦʤʫ, ʪʢʘʥʠʥʥʦʤʫ, ʢʣʽʪʠʥʥʦʤʫ ʪʘ ʤʦʣʝʢʫʣ̫ ʨʥʦʤʫ ʨʽʚʥʷʭ. 

ɼʣ̫  ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʦʮ̔ ʥʢʠ ʙʽʦʧʪʘʪʽʚ ʄʇɼ ʽ ʤʽʦʤʝʪʨʽʶ ʪʘ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʪʢʘʥʠʥʠ ʟʘʩʪʦʩʦʚʘʥʽ ʟʘʛʘʣʴʥʦʛ̔ ʩʪʦʣʦʛ̔ʯʥʽ, ʛʽʩʪʦʭ̔ʤʯ̔ʥ̔, 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ, ʤʦʨʬʦʤʝʪʨʠʯʥ̔  (ʮʠʬʨʦʚʘ ʢʦʤʧôʶʪʝʨʥʘ ʛʽʩʪʦʩʪʝʨʝʦʤʝʪʨʽʷ, 

ʮʠʬʨʦʚʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʤ̔ʢʨʦʜʝʥʩʠʪʦʤʝʪʨʽʷ, ʮʠʬʨʦʚʘ ʢʦʤʧôʶʪʝʨʥʘ 

ʤʢ̔ʨʦʩʧʝʢʪʨʦʤʝʪʨʽʷ), ʫʣʪɹʨʘʩʦʥʦʤʝʪʨʠʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ [1, 

130, 203, 380].  

ɺʠʚʯʝʥʥʷ ʦʨʛʘʥʥʦʛʦ ʨ̔ ʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʣʽʜʫ ʧʦʣʷʛʘʣʦ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʦʩʥʦʚʥʠʭ ʦʨʛʘʥʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʣʘʮʝʥʪʠ, ʧʫʧʦʚʠʥʠ ʪʘ ʚʽʣʴʥʠʭ ʧʣʦʜʦʚʠʭ 
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ʦʙʦʣʦʥʦʢ, ʦʮʽʥʮʽ ʚʘʨ̔ʘʥʪʫ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʫʧʦʚʠʥʠ ʜʦ ʧʣʘʮʝʥʪʠ, ʪʠʧʫ 

ʨʦʟʛʘʣʫʞʝʥʥʷ ʩʫʜʠʥ ʭʦʨʽʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʪʘ ʦʮʽʥʢʠ ʾʭ ʜʽʘʤʝʪʨʫ, ʦʧʠʩʦʚʽʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʤʘʪʝʨʠʥʩʴʢʦʾ ʧʦʚʝʨʭʥʽ ʧʣʘʮʝʥʪʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ 

ʢʦʪʠʣʝʜʦʥʽʚ, ʚʨʘʭʦʚʫʚʘʣʠ ʪʘʢʦʞ ʢʣʽʥʽʯʥʽ ʜʘʥʽ ʟ ʽʩʪʦʨʽʡ ʧʦʣʦʛʽʚ ʧʨʦ ʢʣ̔ʴʢ̔ʩʪʴ 

ʥʘʚʢʦʣʦʧʣʽʜʥʠʭ ʚʦʜ [18, 95, 453].  

ʇʣʦʱʫ ʥʘʡʙʽʣʴʰʦʛʦ ʧʝʨʝʪʠʥʫ ʧʣʘʮʝʥʪʠ ʚʠʤʽʨʶʚʘʣʠ ʚ 1×10-4 ʤ2 ʟʘ 

ʜʦʧʦʤʦʛʦʁ ʧʨʦʟʦʨʦʾ ʩʽʪʢʠ ʟ ʨʽʚʥʦʚ̔ʜʜʘʣʝʥʠʤʠ ʢʨʘʧʢʘʤʠ. ʆʙ'ʻʤ ʦʨʛʘʥʫ ʚʠʟʥʘʯʘʣʠ 

ʫ 1×10-6 ʤ3 ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʪʽʩʥʝʥʦʾ ʨʽʜʠʥʠ ʟ ʤʽʨʥʦʛʦ ʮʠʣʽʥʜʨʫ. ɺʠʤʽʨʶʚʘʣʠ ʤʘʩʫ 

ʧʣʘʮʝʥʪʠ (ʙʝʟ ʧʫʧʦʚʠʥʠ ʪʘ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ). ʇʝʨʠʤʝʪʨ ʥʘʡʙʽʣɹhʦʛʦ ʧʝʨʝʪʠʥʫ 

ʟʘʤʽʨ̫ ʣʠ ʫ ʤ ʟʘ ʜʦʧʦʤʦʛʦ ʁ ʢʫʨʚʽʤʝʪʨʘ. ɼʣʷ ʦʮʽʥʢʠ ʪʦʚʱʠʥʠ ʧʣʘʮʝʥʪʠ 

ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʩʧʝʮʽʘʣʴʥʠʤ ʢʦʥʩʦʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ ʟ 

ʪʦʯʥʩ̔ʪʶ ʜʦ 1×10-4 ʤ. ʇʘʨʘʤʝʪʨʠ ʪʦʚʱʠʥʠ ʟʥʽʤʘʣʠ ʫ 14 ʧʦʟʠʮ̔ ʷʭ ʮʝʥʪʨʘʣʴʥʠʭ, 

ʧʘʨʘʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʧʝʨʠʬʝʨʡ̔ʥʠʭ ʚʽʜʜʽʣʽʚ ʦʨʛʘʥʫ. ɺʠʨʘʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʁ  

ʘʨʠʬʤʝʪʠʯʥʫ ʪʦʚʱʠʥʠ ʧʣʘʮʝʥʪʠ (Ham) ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʪʦʚʱʠʥʠ (ʚ %) ʚ 

ʤʝʞʘʭ ʦʨʛʘʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʪʦʜʫ, ʤʦʜʠʬ̔ʢʦʚʘʥʦʛʦ 

ɯ.ʉ.ɼʘʚʠʜʝʥʢʦʤ (2006), ʟʘ ʬʦʨʤʫʣʦʁ  Ham = × ʅ/̔14, ʜʝ ʅʽ ï ʚʝʣʠʯʠʥʘ ʟʘʤʽʨʽʚ 

ʪʦʚ ʠɦʥʠ ʧʣʘʮʝʥʪʠ ʚ ʨʽʟʥʠʭ ʾʾ ʚʽʜʜʽʣʘʭ [9, 18]. 

ʆʮ̔ ʥʢʫ ʬʦʨʤʠ ʥʘʡʙʽʣʴʰʦʛʦ ʧʝʨʝʪʠʥʫ ʧʣʘʮʝʥʪʠ ʟʜʽʡʩʥʶʚʘʣʠ, ʦʙʨʘʭʦʚʫʶʯʠ 

ʢʦʝʬʽʮʽ̒ ʥʪ çʬʘʢʪʦʨ ʬʦʨʤʠ» ʧʣʦʩʢʦʾ ʬʽʛʫʨʠ ʟʘ ʬʦʨʤʫʣʦʶ PSFF /= , ʜʝ S ï ʧʣʦʘɦ 

ʥʘʡʙʽʣʴhʦʛʦ ʧʝʨʝʪʠʥʫ ʧʣʘʮʝʥʪʠ, ʘ ʈ ï ʧʝʨʠʤʝʪʨ ʧʣʘʮʝʥʪʠ. ɼʣ̫ ʦʮʽʥʢʠ ʬʦʨʤʠ 

ʧʣʘʮʝʥʪʠ ʷʢ 3-ʭ ʤʽʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘʩʪʦʩʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ çʧʣʦʱʠʥʥʦ-ʪʦʚʱʠʥʥʠʡ 

ʽʥʜʝʢʩè (ʇʊɯ), ʷʢʠʡ ʦʙʨʘʭʦʚʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ: HSʇʊɯ /= , ʜʝ S ï 

ʧʣʦʱʘ ʥʘʡʙʽʣʴʰʦʛʦ ʧʝʨʝʪʠʥʫ ʧʣʘʮʝʥʪʠ, ʘ H  ï ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ ʪʦʚʱʠʥʠ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʫʧʦʚʠʥʠ ʚʠʤ̔ ʨʶʚʘʣʠ ʾʾ ʜʦʚʞʠʥʫ ʪʘ ʩʝʨʝʜʥ̔ ʡ ʜʽʘʤʝʪʨ, 

ʦʮʽʥʶʚʘʣʠ ʚʠʜʠʤʽ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ ʟʤʽʥʠ. ʋ ʚʽʣʴʥʠʭ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʢʘʭ 

ʚʠʤʽʨʶʚʘʣʠ ʩʝʨʝʜʥʶ ʪʦʚʱʠʥʫ, ʦʮʽʥʶʚʘʣʠ ʾʭ ʢʦʣʽʨ, ʧʨʦʟʦʨʽʩʪʴ, ʙʣʠʩʢʫʯʽʩʪʴ, 

ʚʠʜʠʤʽ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ ʧʦʢhʦʜʞʝʥʥʷ. ɼʣʷ ʜʝʢ̫ʠʭ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣ̔ ʜʞʝʥɹ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʣʫʧʘ ʟ ʪʨʠʨʘʟʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ. ʅʘ ʧʘʨʘʣʝʣʴʥʠʭ 

ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʨʦʟʨʽʟʘʭ ʪʢʘʥʠʥʠ ʧʣʘʮʝʥʪʠ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʘʣʠ 
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ʧʠʪʦʤʠʡ ʦʙôʻʤ ʦʯʝʚʠʜʥʦ ʥʝʨʦʙʦʯʠʭ ʟʦʥ (ʽʥʬʘʨʢʪʽʚ, ʢʽʩʪ, ʚʝʣʠʢʠʭ ʢʘʣʴʮʠʬʢ̔ʘʪ̔ʚ ʪʘ 

ʚʽʜʢʣʘʜʘʥʴ ʬʽʙʨʠʥʦʾʜʫ) [9, 18, 44].  

ɼʣʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʛʦʪʦʚʢʫ ʤʘʪʝʨʽʘʣʫ ʙʽʦʧʪʘʪʽʚ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽʶ ʪʘ ʧʣʘʮʝʥʪ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʤʦʛ 

ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʦʜʠʢʠ [1].  

ɹ̔ʦʧʪʘʪʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʪʘ ʧʽʜʣʷʛʘʶʯʦʛʦ ʤʽʦʤʝʪʨʽʶ ʚʠʚʯʘʣʠ 

ʜʠʬʝʨʝʥʮʡ̔ʦʚʘʥʦ ʫ ʧʨʦʝʢʮʽʷʭ ʮʝʥʪʨʘʣʴʥʦʾ, ʧʘʨʘʮʝʥʪʨʘʣʴʥʦʾ ʪʘ ʧʝʨʠʬʝʨʽʡʥʦʾ 

ʯʘʩʪʠʥ ʧʣʘʮʝʥʪ. ɼʣʷ ʤʦʨʬʦʣʦʛʯ̔ʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʮʝʥʪ ʚʜ̔ʧʦʚʽʜʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʨʘʣʦʩʷ 6 ï 8 ʰʤʘʪʦʯʢʽʚ ʪʢʘʥʠʥʠ ʪʘʢʦʞ ʟ ʮʝʥʪʨʘʣʴʥʠʭ, 

ʧʘʨʘʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ, ʟ̔ ʟʘʭʦʧʣʝʥʥʷʤ ʧʣʦʜʦʚʦ ʾʪʘ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʧʦʚʝʨʭʦʥʴ ʦʨʛʘʥʫ. 

ʏʘʩʪʠʥʫ ʤʘʪʝʨʽʘʣʫ (ʙʽʦʧʪʘʪʽʚ ʄʇɼ ʽ ʤʽʦʤʝʪʨʽʶ ʪʘ ʧʣʘʮʝʥʪ) ʬʽʢʩʫʚʘʣʠ 48 

ʛʦʜʠʥ ʫ 10%-ʤʫ ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʥɹʦʛʦ ʟʘʙʫʬʝʨʝʥʦʛʦ ʬʦʨʤʘʣʽʥʫ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʨʦʚʦʜʠʣʠ ʟʥʝʚʦʜʥʶʚʘʥʥʷ ʫ ʚʠʩʭʽʜʥʽʡ ʙʘʪʘʨʝʾ ʩʧʠʨʪʽʚ ʪʘ ʧʘʨʘʬʽʥʦʚʫ ʟʘʣʠʚʢʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 640ʉ. ʅʘ ʩʘʥʥʦʤʫ ʤʽʢʨʦʪʦʤʽ (ʄʉ-2) ʨʦʙʠʣʠ ʩʝʨʽʡʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ 

ʪʦʚʱʠʥʦʶ 5 ʤʢʤ, ʥʘ ʷʢʠʭ ʧʽʩʣʷ ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ ʚʠʢʦʥʫʚʘʣʠ ʟʘʛʘʣʴʥʦʛʽʩʪʦʣʦʛʽʯʥʽ 

ʪʘ ʩʧʝʮʠʬʽʯʥʽ ʛʩ̔ʪʦʭʽʤ̔ʯʥ̔ ʨʝʘʢʮʽʾ.  

ɿʘʙʘʨʚʣʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʡ ʝʦʟʠʥʦʤ ʟ ʦʛʣʷʜʦʚʦʶ ʤʝʪʦʁ  

ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʁ ʤʝʪʦʜʠʢʦʶ [1]: ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʛʦʪʦʚʽ 

ʨʦʟʯʠʥʠ ʛʝʤʘʪʦʢʩʠʣʽʥʫ ʍʘʨʨʽʩʘ ʪʘ 0,5% ʩʧʠʨʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʝʦʟʠʥʫ.  

ɼʣʷ ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥɹ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠʢʠ: ʟʘ 

ʅ.ɿ.ʉʣʥ̔ʯʝʥʢʦʤ, ɹʦʥʭʝʛʦʤ, Mikel Calvo ʪʘ A.Yasuma ʪʘ T.Ichikava [1]. 

ʄʝʪʦʜʠʢʫ ʟʘ ʅ.ɿ.ʉʣʽʥʯʝʥʢʦ ʟ ʭʨʦʤʦʪʨʦʧʦʤ ʚʦʜʥʠʤ ʙʣʘʢʠʪʥʠʤ ʧʩ̔ʣʷ 

ʧʨʦʪʨʘʚʢʠ ʬʦʩʬʦʨʥʦ-ʚʦʣʴʬʨʘʤʦʚʦʁ  ʢʠʩʣʦʪʦʶ ʚʠʢʦʥʘʥʦ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʬʽʙʨʠʥʫ, ʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʪʨʦʤʠ ʪʘ ʣʝʡʦʤʽʦʮʠʪʽʚ [1, 18, 51]. 

ɻʽʩʪʦʭʽʤʽʯʥʫ ʤʝʪʦʜʠʢʫ ʟʘ ɹʦʥʭʝʛʦʤ ʟ ʙʨʦʤʬʝʥʦʣʦʚʠʤ ʩʠʥʽʤ ï ʥʘ ʟʘʛʘʣʴʥʠʡ ʙʽʣʦʢ 

[1, 19, 28], ʜʣʷ ʚʠʷʚʣʝʥʥʷ çʢʠʩʣʠʭè ʪʘ çʦʩʥʦʚʥʠʭè ʙʽʣʢʽʚ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ ʟʘ 

Mikel Calvo.  

ɻʽʩʪʦʭ̔ ʤʽʯʥʫ ʤʝʪʦʜʠʢʫ ʟʘ Mikel Calvo, ʷʢʘ ʜʦʟʚʦʣ̫ ̒ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ 

ʦʢʠʩʥʶʚʘʣʴʥʦʾ ʘʣʴʪʝʨʘʮʽʾ ʙ̔ʣʢʽʚ, ʚʠʢʦʥʫʚʘʣʠ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ɯ.ʉ.ɼʘʚʠʜʝʥʢʘ [17]. 
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ɿʛʽʜʥʦ ʟ ʦʨʠʛʽʥʘʣʴʥʠʤ ʪʣʫʤʘʯʝʥʥʷʤ Mikel Calvo (1957), çʢʠʩʣè̔ ʙʽʣʢʠ ï ʮʝ ʙʽʣʢʠ, ʚ 

ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪɹ ʢʘʨʙʦʢʩʠʣʴʥʽ ʛʨʫʧʠ ʥʘʜ ʘʤʽʥʦʛʨʫʧʘʤʠ, ʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ ï ʚ 

ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʘʤʽʥʦʛʨʫʧʠ ʥʘʜ ʢʘʨʙʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ. ʆʮʽʥʶʶʯʠ 

ʨʝʟʫʣɹʪʘʪʠ ʤʝʪʦʜʠʢʠ Mikel Calvo, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚ ʨʝʘʣʴʥʠʭ ʦʙôʻʢʪʘʭ 

ʪʢʘʥʠʥ ʙʽʣʢʠ ʟʫʩʪʨʯ̔ʘʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʩʢʣʘʜʽ çʩʫʤ̔ ʰʝʡè. ʊʦʤʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʤʝʪʦʜʠʢʠ Mikel Calvo ʟʘʙʘʨʚʣʝʥʥʷ ʟʘʚʞʜʠ ʤʘʻ ʧʣʘʚʥʽ ʧʝʨʝʭʦʜʠ ʽ ʟʘ 

ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʽ ʟʘ ʽʥʪʝʥʩʠʚʥ̔ʩʪʁ [16].  

ʉʫʪʥʽʩʪʴ ʤʦʜʠʬʽʢʘʮʽʾ ʤʝʪʦʜʠʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʨʦʤʬʝʥʦʣʦʚʠʡ ʩʠʥʽʡ 

ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʧʝʚʥʠʭ ʧʨʦʮʝʜʫʨ ʬʘʨʙʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʟʘʙʘʨʚʣʶʻ çʢʠʩʣʽè 

ʪʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ. ɿʦʢʨʝʤʘ, çʦʩʥʦʚʥʽè ʙʽʣʢʠ ʟʘʙʘʨʚʣʶʪʁɹ ʩʷ ʚ ʙʣʘʢʠʪʥʽ ʪʘ ʩʠʥʽ 

ʪʦʥʠ, çʢʠʩʣʽè ʙ̔ʣʢʠ ï ʚ ʯʝʨʚʦʥʠʡ, ʞʦʚʪʠʡ ʽ ʟʝʣʝʥʠʡ ʢʦʣʴʦʨʠ. ɿʘʟʥʘʯʝʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʙʘʨʚʣʝʥʥʷ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ, ʘ ʜʣʷ ʢʽʣʢɹ̔ ʩʥʦʾ 

ʦʮʽʥʢʠ ʤʝʪʦʜʦʤ ʮʠʬʨʦʚʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʽʢʨʦʩʧʝʢʪʨʦʤʝʪʨ̔ ʾ ʥʘʡʙ̔ʣɹʰ ʧʨʠʜʘʪʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥ ̫ ʤ̔ ʞ ʚʝʣʠʯʠʥʘʤʠ ʯʝʨʚʦʥʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʩʧʝʢʪʨʽʚ 

ʟʘʙʘʨʚʣʝʥʥʷ ʰʣʷʭʦʤ ʦʙʨʘʭʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ R/B (ʚʽʜ ʘʥʛʣ. çRed» / «Blue») [16, 

17, 19]. 

ɿʤʥ̔ʠ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥ̔ ʤʞ̔ çʢʠʩʣʠʤʠè ʪʘ «ʦʩʥʦʚʥʠʤʠè ʙʽʣʢʘʤʠ ʤʦʞʫʪʴ 

ʟôʷʚʣʷʪʠʩ̫  ʧʨʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʢʠʩʥʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ. ʎʽ 

ʧʨʦʮʝʩʠ, ʢ̫ ʚʽʜʦʤʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʢʠʩʥʝʥʥʷʤ ʘʤʽʥʦʛʨʫʧ ʘʤʽʥʦʢʠʩʣʦʪ ʙʽʣʢʽʚ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʢʘʟʘʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʛʨʫʧʘʤʠ ʥʘ ʢʦʨʠʩʪʴ ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ̔ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʠʢʠ Mikel Calvo 

ʙʫʜʝ ʚʜ̔ʟʥʘʯʘʪʠʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʯʝʨʚʦʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʧʝʢʪʨʫ, ʱʦ ʚʠʜʥʦ ʙʫʜʝ 

ʧʦ ʟʨʦʩʪʘʥʥʶ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʫ R/B, ʷʢʠʡ ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʪʣʫʤʘʯʝʥʥʷ ʙʫʜʝ 

ʤʽʨʦʶ ʦʢʠʩʥʁʚʘʣɹʥʦʾ ʤʦʜʠʬ̔ʢʘʮʽʾ ʙ̔ ʣʢʽʚ [16, 27].  

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʩʪʫʧʝʥ ̫ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚʠʢʦʥʘʥʦ ʥʽʥʛʽʜʨʠʥʦʚʦ-

ʰʠʬʦʚʩʴʢʫ ʨʝʘʢʮʽʶ ʟʘ A.Yasuma ʪʘ T.Ichikava. ʎʷ ʤʝʪʦʜʠʢʘ ʥʘ ʚʽʣʴʥʽ ʘʤʽʥʦʛʨʫʧʠ 

ʙʽʣʢʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ, ʦʩʢʽʣʴʢʠ çʚʽʜʢʨʠʚʘ̒ è 

ʧʨʠʭʦʚʘʥʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ [28, 31, 38]. 

ɼʣʷ ʽʤʫʥʦʛ̔ ʩʪʦʭʤ̔̔ʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʰʫ ʯʘʩʪʠʥʫ ʤʘʪʝʨʽʘʣʫ ʄʇɼ ʪʘ 

ʤʽʦʤʝʪʨʽ ʁʽ ʧʣʘʮʝʥʪ ʜʣ̫ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʧʝʚʥʠʭ ʘʥʪʠʛʝʥʽʚ ʪʘ ʨʝʘʢʪʠʚʥʠʭ 
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ʛʨʫʧ ʬʽʢʩʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 20-22 ʛʦʜʠʥ ʫ 10% ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʟʘʙʫʬʝʨʝʥʦʛʦ 

ʬʦʨʤʘʣʽʥʫ, ʧʨʦʚʦʜʠʣʠ ʧʨʠʩʢʦʨʝʥʝ ʟʥʝʚʦʜʥʶʚʘʥʥʷ ʫ ʚʠʩʭ̔ʜʥ̔ʡ ʙʘʪʘʨʝʾ ʩʧʠʨʪʽʚ ʪʘ 

ʧʘʨʘʬʽʥʦʚʫ ʟʘʣʠʚʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 560ʉ.  

ʅʘ ʪʘʢʠʭ ʟʨʽʟʘʭ ʩʪʘʥʜʘʨʪʥʦʾ ʪʦʚʱʠʥʠ 5×10-6 ʤ ʧʽʩʣʷ ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ 

ʩʪʘʚʠʣʠ ʥʠʟʢʫ ʽʤʫʥʦʛʽʩʪʦʭʽʤʯ̔ʥʠʭ ʨʝʘʢʮʽʡ ʟ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʟʛʽʜʥʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʪʘ Education Guidebook ʚʠʨʦʙʥʠʢʘ DakoCytomation 

(Denmark-USA) [130] ʥʘ: 1) ʧʣʘʮʝʥʪʘʨʥʠʡ ʣʘʢʪʦʛʝʥ (ʜʣʷ ʦʮʽʥʢʠ ʩʠʥʪʝʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʬʦʙʣʘʩʪʘ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʣʘʮʝʥʪʠ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʫ ʩʪʨʫʢʪʫʨʘʭ ʄʇɼ ̔ ʤʽʦʤʝʪʨʽʶ); 2) 

ʧʣʘʮʝʥʪʘʨʥʫ ʣʫʞʥʫ ʬʦʩʬʘʪʘʟʫ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ ʭʦʨ̔ʘʣʴʥʦʛʦ 

ʜʝʨʝʚʘ ʧʣʘʮʝʥʪʠ); 3) ʧʨʦʘʧʦʧʪʠʯʥʠʡ ʧʨʦʪʝʾʥ Bax, ʧʨʦʪʠʘʧʦʧʪʠʯʥʠʡ ʧʨʦʪʝʾʥ Bcl-2 

 ̔ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʢʣʽʪʠʥʥʠʡ ʥʫʢʣʝʘʨʥʠʡ ʘʥʪʠʛʝʥ ʂʽ 67 (ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʮʝʩ̔ʚ 

ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣɹʥʦʩʪʽ ʢʣʽʪʠʥ ʚʽʣʴʦʟʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʽʥʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ); 4) 

ʚ̔ ʤʝʥʪʠʥ, ʧʣʘʟʤʦʚʠʡ ʧʨʦʪʝʾʥ ʬʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ (VWF) ï ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ, ʚʘʩʢʫʣʦʛʝʥʝʟʫ, ʝʥʜʦʪʝʣʽʘʣʴʥʦ ʾʜʠʩʬʫʥʢʮʽ,ʾ ʨʘʥʥʴʦʛʦ ʪʘ 

ʧʽʟʥʴʦʛʦ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ, ʛʝʩʪʘʮʽʡʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʫʪʚʦʨʝʥʥʷ 

ʬʙ̔ʨʠʥʦʾʜʫ ʄʇɼ; 5) ʤʝʪʘʣʦʧʨʦʪʝʥʾʘʟʠ 2 ʪʘ 9 (ʜʣʷ ʦʮʽʥʢʠ ʽʥʚʘʟʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʫ ʩʪʨʫʢʪʫʨʘʭ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʽ 

ʤʽʦʤʝʪʨʽʶ ʫ ʡʦʛʦ ʧʨʦʝʢʮʽʾ). 

ɺ ʟʘʟʥʘʯʝʥʠʭ ʽʤʫʥʦʛ̔ʩʪʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽ̫ʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʦʣʽʤʝʨʥʘ 

ʩʠʩʪʝʤʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʚʠʨʦʙʥʠʢʘ DakoCytomation 

(Denmark-USA). ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ ʽʤʫʥʦʛʽʩʪʦʭ̔ ʤʽʯʥʠʭ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮ̔ʾ  ʧʨʦʪʦʢʦʣʫ ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʩʽʭ ʟʨʽʟʽʚ. 

ɺʠʢʦʥʫʚʘʣʠ ʥʝʛʘʪʠʚʥʽ ʪʘ ʧʦʟʠʪʠʚʥʽ ʢʦʥʪʨʦʣʽ [130]. ɿʘ ʥʝʦʙʭ̔ʜʥʦʩʪ ̔ʟʜʡ̔ʩʥʁʚʘʣʠ 

ʜʦʬʘʨʙʫʚʘʥʥʷ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣʥ̔ʦʤ ɻʨʦʪʘ. ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʦʧʠʩ ʤʘʪʝʨʽʘʣʫ 

ʧʨʦʚʦʜʠʚʩʷ ʟʛʽʜʥʦ ʟ ʪʝʨʤʥ̔ʦʣʦʛʽʻʶ ʤʽʞʥʘʨʦʜʥʦʾ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ [23, 

95, 106, 453]. 

ɿ ʤʝʪʦʁ ʦʙôʢ̒ʪʠʚʽʟʘʮʽʾ ʢʣ̔ʢɹ̔ʩʥʠʭ ʜʦʩʣʽʜʞʝʥɹ  ʧʨʦʚʦʜʠʣʠ ʢʦʤʧôʶʪʝʨʥʫ 

ʤʦʨʬʦʤʝʪʨʽʶ ʦʙô̒ʢʪ̔ʚ ʫ ʛʩ̔ʪʦʣʦʛʽʯʥʠʭ, ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʪʘ ʤ̔ʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʘʭ. ɼʣ̫ ʮʴʦʛʦ ʦʪʨʠʤʫʚʘʣʠ ʮʠʬʨʦʚʽ ʢʦʧʽʾ ʦʧʪʠʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʽʣʷʥʦʢ 
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ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʘ Delta Optical Evolution 100 

(ʧʣʘʥʘʭʨʦʤʘʪʠʯʥʽ ʦʙ'ʻʢʪʠʚʠ) ʪʘ ʮʠʬʨʦʚʦʾ ʢʘʤʝʨʠ Olympus SP-550UZ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨ̔ʟʥʠʭ ʦʙôʻʢʪʠʚʽʚ ʤʽʢʨʦʩʢʦʧʘ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ ʘʥʘʣʽʟʫ. ʈʦʙʦʯʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʙʫʣʦ ʆʙ.40ʭ. ʆʢ.10ʭ [170]. 

ʆʪʨʠʤʘʥʽ ʮʠʬʨʦʚʽ ʢʦʧʽʾ ʟʦʙʨʘʞʝʥʥʷ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦ  ʁʣ̔ʮʝʥʟʽʡʥʦʾ 

ʢʦʧʽʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ImageJ (1.48, W. Rasband, National Institutes of 

Health, USA) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʧʦʩʪʘʚʣʝʥʦʶ ʤʝʪʦʶ. ʐʣʷʭʦʤ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʤʽʢʨʦʜʝʥʩʠʪʦʤʝʪʨʽʾ ʥʘ ʬʦʪʦʢʦʧ̔ ʷʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪ̔ ʚ ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʘʙʘʨʚʣʝʥʥ̫, ʩʝʨʝʜʥʶ ̫ʩʢʨʘʚʽʩʪʴ ʪʘ ʾʾ ʚʽʜʭʠʣʝʥʥ̫. ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ ʦʧʪʠʯʥʦ ʾʛʫʩʪʠʥʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ (ʘʙʩʦʣʁ ʪʥʘ ʧʨʦʟʦʨ̔ʩʪ)ɹ ʜʦ 1 ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʘʙʘʨʚʣʝʥʥʷ 

(ʘʙʩʦʣʶʪʥʘ ʥʝʧʨʦʟʦʨ̔ ʩʪɹ), ʥʘ ʧʽʜʩʪʘʚʽ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥɹ ʚʝʣʠʯʠʥʠ 

ʷʩʢʨʘʚʦʩʪʽ ʫ ʛʨʘʜʘʮʽʷʭ ʚʽʜ ç0è ʜʦ ç255». ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ImageJ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ, ʦʪʨʠʤʫʚʘʣʠ ʾʭ 

ʦʩʥʦʚʥ̔ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ, ʧʠʪʦʤʫ ʧʣʦʫɦ ʪʘ ʦʙôʤ̒, 

ʧʝʨʠʤʝʪʨ ʯʠ ʬʘʢʪʦʨ ʬʦʨʤʠ). ɼʣ̫ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʦʢʠʩʥʁ ʚʘʣʴʥʦʾ 

ʤʦʜʠʬ̔ ʢʘʮʽʾ ʙʽʣʢʽʚ ʰʣʷʭʦʤ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʽʢʨʦʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚʠʟʥʘʯʘʣʠ 

ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʦʟʢʣʘʜʝʥʥʷ ʢʦʣʦɹʨʫ ʦʙôʻʢʪʘ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ ï 

ʯʝʨʚʦʥʫ ʪʘ ʩʠʥʶ ʟ ʢʽʣʴʢʩ̔ʥʦʁ ʦʮʽʥʢʦʶ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ ʩʧʝʢʪʨʘ) ʫ ʩʠʩʪʝʤ̔ ʦʮ̔ ʥʢʠ 

ʢʦʣʴʦʨʫ RGB ʟʘ ʘʣʛʦʨʠʪʤʦʤ ɯ.ʉ.ɼʘʚʠʜʝʥʢʘ [17, 170]. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʚʽʜʧʦʚ̔ ʜʥʦʩʪʽ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʧʝʚʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʜʦʩʣ̔ ʜʞʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʭʽʜʥʠʭ ʦʙôʻʢʪʠʚʥʠʭ ʜʘʥʠʭ (ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʚ̔ ʚʘʛʽʪʥʠʭ, 

ʧʘʨʘʤʝʪʨʽʚ ʦʮʽʥʢʠ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ) ʚʠʟʥʘʯʘʣʠ ʩʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ ɿɼɸɺ ʪʘ 

ʬʦʨʤʫʚʘʣʠ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʣʘʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥ ɹʫ 

ʢʦʞʥ̔ʡ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʦʙʨʘʭʫʥʢ̔ʚ ʜʦʩʪʘʪʥɹ ʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʨʽʚʥʽ ʯʫʪʣʠʚʦʩʪʽ ï 0,80 

ʪʘ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ ʨ=0,05 [203, 380]. 
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ɼʣʷ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʧʝʨʝʚʽʨʢʫ ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣɹʥʽʩʪʴ ʨʦʟʧʦʜ̔ʣʫ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʚ ʛʨʫʧʘʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʁ  ʢʨʠʪʝʨʽʁ ʍʘʥʘ-ʐʘʧʽʨʦ-ʋ̔ ʣʢʽ. 

ʗʢʱʦ ʛ̔ʧʦʪʝʟʘ ʥʝ ʚʽʜʭʠʣʷʣʘʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ: ʥʝʧʘʨʥʠʡ ʪʘ ʧʘʨʥʠʡ ʜʚʦʩʪʦʨʦʥʥ̔ ʢʨʠʪʝʨʽʾ ʉʪʴʶʜʝʥʪʘ (ʜʣʷ 

ʨʽʚʥʠʭ ʪʘ ʥʝʨʽʚʥʠʭ ʜʠʩʧʝʨʩ̔ʡ, ʦɦ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʃʝʚʝʥʝ ʪʘ ʌʽʰʝʨʘ), 

ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʦʜʥʦʬʘʢʪʦʨʥʠʡ, ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʜʣʷ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ï ʢʨʠʪʝʨ̔ ʡ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ, ʜʣʷ ʘʥʘʣʽʟʫ ʟʚ'ʷʟʢʽʚ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʙʽʥʘʨʥʠʡ ʣʽʥʽʡʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘ ʇʨ̔ʩʦʥʦʤ, ʤʥʦʞʠʥʥʠʡ 

ʣ̔ʥʽʡʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ, ʙʽʥʘʨʥʠʡ ʣʽʥʽʡʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʽʥʪʝʨʚʘʣʴʥʽ ʦʮʽʥʢʠ [203, 380]. 

ʅʝʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʢʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʚʠʧʘʜʢʘʭ 

ʚʽʜʭʠʣʝʥʥʷ ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʫ ʚʠʙʽʨʢʘʭ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʤʘʣʦʯʠʩʝʣʴʥʠʭ ʚʠʙʽʨʢʘʭ: ʢʨʠʪʝʨʽʡ ʄʘʥʥʘ-ɺʪ̔ʥ̔, ʧʘʨʥʠʡ ʢʨʠʪʝʨʽʡ ɺʽʣʢʦʢʩʦʥʘ, 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘ ʂʨʘʩʢʝʣʦʤ-ʋʦʣʣʽʩʦʤ, ʥʝʣʽʥʽʡʥʠʡ 

ʙʽʥʘʨʥʠʡ ʪʘ ʤʥʦʞʠʥʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ 

ʚʽʜʩʦʪʢʦʚʠʤ ʚʽʜʦʙʨʘʞʝʥʥ̫ʤ ʯʘʩʪʦʪʠ ʧʝʚʥʦʾ ʦʟʥʘʢʠ ʩʝʨʝʜ ʜʚʦʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʚʠʙʨ̔ʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʧʝʮʽʘʣʴʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ï ʢʫʪʦʚʝ ʬ-̔

ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʽhʝʨʘ [203, 380]. 

ɿ ʤʝʪʦʶ ʟôʷʩʫʚʘʥʥʷ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ɿɼɸɺ ʥʘ ʨʽʟʥʽ ʩʪʨʫʢʪʫʨʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʤʽʦʤʝʪʨ̔ ʶ ʪʘ ʧʣʘʮʝʥʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩ̫ ʜʠʩʧʝʨʩʽʡʥʠʡ 

ʘʥʘʣʽʟ, ʷʢʠʡ ʜʦʟʚʦʣʷ̒ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʜʦʢʨʝʤʠʪʠ ʚʧʣʠʚ ʦʜʥʦʛʦ ʜʦʩʣ̔ ʜʞʫʚʘʥʦʛʦ 

ʬʘʢʪʦʨʘ ʩʝʨʝʜ ʙʘʛʘʪʴʦʭ ʽʩʥʫʶʯʠʭ, ʟ ʦʙʨʘʭʫʚʘʥʥʷʤ ʩʠʣʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʟʘ 

ʤʝʪʦʜʦʤ ʉʥʝʜʝʢʦʨʘ [380]. 

ʆʩʥʦʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʦʧʠʩ̔ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʘʙʣʠʮʷʭ, ʚʢʣʶʯʘʶʪʴ: ʢʣ̔ɹ ʢʩ̔ʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ (n), ʩʝʨʝʜʥʶ 

ʘʨʠʬʤʝʪʠʯʥʫ (M), ʩʪʘʥʜʘʨʪʥʫ ʧʦʭʠʙʢʫ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ (m), ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

(95% ɼɯ), ʚʽʜʥʦʩʥʽ ʚʝʣʠʯʠʥʠ (ʈ), ʩʝʨʝʜʥʶ ʧʦʭʠʙʢʫ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ (mʨ), 

ʨʽʚʝʥʴ ʩʪʘʪʠʩʪʠʯʥʦ ʾ ʟʥʘʯʫʱʦʩʪʽ (ʨ). ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ (p) 

ʧʨʠʡʤʘʣʦʩʷ Ò5% (ʨÒ0,05). ʇʨʠ ʦʪʨʠʤʘʥʥ̔ ʟʥʘʯʝʥʥʷ ʨ>0,05 ʨʽʟʥʠʮʷ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʚʘʞʘʣʘʩ̫  ʥʝʜʦʩʪʦʚʽʨʥʦʶ [203, 380]. 
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ʉʪʘʪʠʩʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠ ʫ ʩʝʨʝʜʦʚʠɦ ʽ ʚʽʣʴʥʦʾ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥ̫  ʣʽʮʝʥʟʽʡʥʦ ʾʢʦʧ̔ʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ Pʘleontological Statistics 

(PAST) v4.05. (Hammer Ø. PAST: Paleontological Statistics, Version 4.05. 2021) 

[203]. ʉʪʘʪʠʩʪʠʯʥʽ ʧʨʦʮʝʜʫʨʠ, ʥʝ ʧʝʨʝʜʙʘʯʝʥʽ ʫ ʚʢʘʟʘʥʦʤʫ ʨʝʩʫʨʩʽ, ʟʜʽʡʩʥʝʥʽ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ Microsoft Excel 2010 ʰʣʷʭʦʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʘʣʛʦʨʠʪʤʚ̔ ʦʙʯʠʩʣʝʥɹ. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣ̔ʢʦʚʘʥ̔ ʚ ʨʦʙʦʪʽ: 

1. ʊ ʣʁʥ̒ʻʚʘ ʆɸ, ɼʘʚʠʜʝʥʢʦ ɯʉ., ʚʠʥʘʭʽʜʥʠʢʠ; ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʚ̔ʝʨʩʠʪʝʪ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ. ʉʧʦʩʽʙ ʙʽʦʧʩʽʾ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ 

ʤʦ̔ʤʝʪʨʽʶ. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ141834. 2020 ʢʚʪ̔. 27.  
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ʈʆɿɼɯʃ 3 

ʈɽɿʋʃʔʊɸʊʀ ɺʃɸʉʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

3.1. ʄʆʈʌʆʃʆɻɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʄɸʊʂʆɺʆ-ʇʃɸʎɽʅʊɸʈʅʆɰ 

ɼɯʃʗʅʂʀ ʇʈʀ ɿɸʃɯɿʆɼɽʌɯʎʀʊʅɯʁ ɸʅɽʄɯɰ ɺɸɻɯʊʅʀʍ 

3.1.1. ʄʦʨʬʦʣʦʛʯ̔ʥʘ ʦʮ̔ʥʢʘ ʛʝʩʪʘʮʽʡʥʠʭ ʧʝʨʝʙʫʜʦʚ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ. 

ʄʘʪʢʘ ʧʜ̔ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʥʘʙʫʚʘ̒ ʥʠʟʢʠ ʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʙʫʜʦʚ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʚʠʥʦʰʫʚʘʥʥʶ ʪʘ ʧʨʘʚʠʣɹ ʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʣʦʜʫ, ʘ ʪʘʢʦʞ ʥʦʨʤʘʣʴʥʦʤʫ 

ʧʝʨʝʙʽʛʫ ʧʦʣʦʛʽʚ. ʈʦʟʚʠʪʦʢ ʧʣʦʜʘ ʟʘʙʝʟʧʝʯʫ̒ʪʩɹ ̫ ʧʦʩʣʽʜʦʤ ï ʢʦʤʧʣʝʢʩʦʤ 

ʚʟʘ̒ʤʦʧʦʚôʷʟʘʥʠʭ ʩʪʨʫʢʪʫʨ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʭʦʨ̔ ʘʣʴʥʝ ʜʝʨʝʚʦ ʧʣʘʮʝʥʪʠ, 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʫ ʜʽʣʷʥʢʫ, ʧʫʧʦʚʠʥʫ, ʦʙʦʣʦʥʢʠ, ʥʘʚʢʦʣʦʧʣʽʜʥʫ ʨʽʜʠʥʫ. 

ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ (ʄʇɼ) ʘʙʦ ʧʣʘʮʝʥʪʘʨʥʝ ʣʦʞʝ ʤʘʪʢʠ ʬʦʨʤʫʻʪʴʩʷ ʚ 

ʤʽʩʮ̔  ʧʨʠʢʨ̔ʧʣʝʥʥʷ ʧʣʽʜʥʦʛʦ ʷʡʮʷ ʜʦ ʤʘʪʢʠ ʽ ʻ ʦʩʝʨʝʜʢʦʤ ʛʝʩʪʘʮʽʡʥʦ ʟʤʽʥʝʥʦʛʦ 

ʝʥʜʦʤʝʪʨʽ,ʁ ʘ ʤ̔ ʦʤʝʪʨʽʡ ʚʩʽʻʾ ʤʘʪʢʠ ʟʥʘʯʥʦ ʟʙʣ̔ʴhʫʻ ʩʚʽʡ ʦʙ'ʻʤ ʪʘ ʟʤʽʥʶʻ 

ʧʨʦʩʪʦʨʦʚʫ ʢʦʥʬʽʛʫʨʘʮʽʶ, ʛʝʩʪʘʮʽʡʥʦ ʟʤʽʥʶʶʪʩɹ̫  ʩʧʽʨʘʣʴʥʽ ʘʨʪʝʨʽʾ, ʚʝʥʦʟʥʽ 

ʩʫʜʠʥʠ ʪʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤ̔ʦʤʝʪʨʽ ʁʫ 

ʧʨʦʝʢʮ̔ʾ ʧʣʘʮʝʥʪʠ [102, 106, 206, 358]. 

ʋ ʩʪʨʫʢʪʫʨʽ ʫʩʢʣʘʜʥʝʥʴ ʛʝʩʪʘʮʽ ʾ ʧʨʦʚʜ̔ʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʟʤʽʥʠ ʫ 

ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʟ ʨʦʟʚʠʪʢʦʤ ʥʝʜʦʩʪʘʪʥʦʩʪ ̔ ʧʣʘʮʝʥʪʠ ï ʾʾ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʚ ʥʝʦʙʭʽʜʥʽʡ ʤʽʨʽ ʜʦʩʪʘʚʣʷʪʠ ʥʫʪʨʽʻʥʪʠ ʜʦ ʥʝʥʘʨʦʜʞʝʥʦʾ ʜʠʪʠʥʠ, 

ʚʠʨʦʙʣ̫ʪʠ ʨʝʛʫʣʷʪʦʨʠ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʚʠʚʦʜʠʪʠ ʧʨʦʜʫʢʪʠ ʦʙʤʽʥʫ [2, 143, 201]. 

ʇʘʪʦʣʦʛ̔ ʷ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦ ʾ ʜʣ̔ʷʥʢʠ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʤʘʪʢʦʚʦï

ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʚ ʭʦʜʽ ʚʘʛ̔ʪʥʦʩʪʽ ʩʧʦʯʘʪʢʫ ʚʠʥʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥ̫  ʨ̔ʟʥʠʭ 

ʩʪʨʫʢʪʫʨ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʫ ʧʝʨh ʫ ʯʝʨʛʫ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ, 

ʘ ʣʠʰʝ ʧʦʪʽʤ, ʚʞʝ ʷʢ ʥʘʩʣʽʜʦʢ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʘʪʦʣʦʛʽʷ ʭʦʨʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ 

ʧʣʘʮʝʥʪʠ [138, 160, 375, 376, 382]. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʣʘʮʝʥʪʦʣʦʛʽʚ ʧʨʠʢʫʪʘ ʜʦ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ (ʦʩʦʙʣʠʚʦ ʘʨʪʝʨʽʡ) ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʦʩʢ̔ʣʴʢʠ ʧʘʪʦʣʦʛʽʷ 
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ʦʩʪʘʥʥ̔ʭ, ʥʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ, ʤʦʞʝ ʧʦʷʩʥʠʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʧʣʘʮʝʥʪʠ [66, 216, 402]. ɿʦʢʨʝʤʘ, ʮʝ ʧʦʢʘʟʘʥʦ ʧʨʠ ʧʽʟʥʽʭ ʛʝʩʪʦʟʘʭ (ʧʨʝʝʢʣʘʤʧʩʽʾ) 

[72, 78, 126, 145], ʘʨʪʝʨʽʘʣʴʥʽʡ ʛʽʧʝʨʪʝʥʟʽʾ ʫ ʚʘʛʽʪʥʠʭ [63, 212], ʧʝʨʝʜʯʘʩʥʦʤʫ 

ʚʽʜʰʘʨʫʚʘʥʥ̔ ʧʣʘʮʝʥʪʠ [89, 467, 480]. 

ʌʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ (von Willebrand factor) ï ʛʣʽʢʦʧʨʦʪʝʾʥ ʢʨʦʚʽ, ʚʽʜʦʤʠʡ ʷʢ 

ʦʜʠʥ ʽʟ ʬʘʢʪʦʨʽʚ ʟʩʽʜʘʥʥʷ ʢʨʦʚ̔, ʮʽʢʘʚʠʡ ʪʠʤ, ʦɦ ʚʥ̔ ʪʘʢʦʞ ̒ ʤʘʨʢʝʨʦʤ ʤʦʣʦʜʠʭ, 

ʱʦʡʥʦ ʫʪʚʦʨʝʥʠʭ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʪʦʙʪʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʚ̫ʥʽʩʪʴ ʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ [20, 190, 224, 370, 372]. 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʥʘ VWF ʥʘ ʙʽʦʧʩʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʤʽʦʤʝʪʨʽ ʁ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ, ʦʩʢ̔ʣʴʢʠ ʤʝʪʦʜʦʣʦʛʽʯʥʦ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʨʦʮʝʩʠ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ (ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ), ʚʘʩʢʫʣʦʛʝʥʝʟʫ 

(ʧʝʨʝʙʫʜʦʚʠ ʽʩʥʫʶʯʠʭ ʩʫʜʠʥ), ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ ʘʙʦ çʘʢʪʠʚʘʮʽʶ 

ʝʥʜʦʪʝʣʽʶè [405] ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʧʨʦʮʝʩʠ 

ʨʘʥʥʴʦʛʦ ʪʘ ʧʽʟʥʴʦʛʦ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ, ʛʝʩʪʘʮʽʡʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ, ʫʪʚʦʨʝʥʥʷ ʬʽʙʨʠʥʦʾ ʜʫ ʄʇɼ. 

ɺʽʤʝʥʪʠʥ ʻ ʦʩʥʦʚʥʠʤ ʧʨʦʤʽʞʥʠʤ ʙʽʣʢʦʤ ʮʠʪʦʩʢʝʣʝʪʫ, ʷʢʠʡ ʝʢʩʧʨʝʩʫʻʪʩɹʷ 

ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʢʣʽʪʠʥʘʭ ʤʝʟʝʥʭʽʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʮʽʣ̔ʩʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ 

ʢʣʽʪʠʥ ʜʦ ʟʦʚʥ̔ʰʥʽʭ ʚʧʣʠʚʽʚ, ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʚʥʫʪʨʽʰʥʦɹʢʣ̔ʪʠʥʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ, 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʦʙʤ̔ ʥʦʤ ʨʝʯʦʚʠʥ ʚ ʢʣʽʪʠʥʽ ʽ ʨʦʙʦʪʦʶ ʤʝʨʝʞʽ ʧʨʦʤʽʞʥʠʭ 

ʬʽʣʘʤʝʥʪʽʚ [137]. ʆʢʨʽʤ ʮɹ ʦʛʦ, ʚʽʤʝʥʪʠʥʦʤ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʪʘʢʽ ʧʨʦʮʝʩʠ ʚ 

ʪʢʘʥʠʥʘʭ ʷʢ ʘʜʛʝʟʽ̫ ʢʣʽʪʠʥ, ʤʽʛʨʘʮʽʷ, ʽʥʚʘʟʽʷ, ʥʝʦʘʥʛʽʦʛʝʥʝʟ ʪʘ ʚʘʩʢʫʣʦʛʝʥʝʟ [183]. 

ɯʤʫʥʦʛ̔ ʩʪʦʭ̔ ʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʥʘ ʚʽʤʝʥʪʠʥ ʥʘ ʙʽʦʧʩʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣ ̔ ʄʇɼ ʪʘ 

ʤʽʦʤʝʪʨʽʶ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʛʝʩʪʘʮʽʡʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ ʪʘ ʧʨʦʮʝʩʽʚ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ʫ ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʣʦʞʽ ʤʘʪʢʠ. 

ʋ ʙʽʦʧʪʘʪʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʩʧʦʩʪʝʨʝʞʝʥɹ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʟʘ ʢʣʽʥʯ̔ʥʠʭ ʦʟʥʘʢ ʄʇʅ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ 

ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. ɿʘʛʘʣʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 

ʛʝʪʝʨʦʤʦʨʬʽʟʤ ʄʇɼ ï ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʙʫʜʦʚʽ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʚ 

ʧʨʦʝʢʮʽʷʭ ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʽʚ ʧʣʘʮʝʥʪʠ ï ʚʠʷʚʣʝʥʦ ʫ ʤʘʪʝʨʽʘʣʽ 

ʚʩ̔ʭ ʩʧʦʩʪʝʨʝʞʝʥʴ.  
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ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʘʭʫʥʢʫ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥ̔ ʡ ʜʽʣʷʥʮʽ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥ ̫ ʪʘ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʜʦʩʣ̔ʜʞʝʥʥʷ 

ʥʘʜʘʥ ̔ ʫ ʪʘʙʣʠʮʷʭ 3.1.1.1 ʪʘ 3.1.1.2. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ  ʦʮ̔ʥʢʠ ʚʽʨʦʛʽʜʥʦʩʪ̔ 

ʨʦʟʙʽʞʥʦʩʪʝʡ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʤʝʪʦʜ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨ̔ʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ, ʦʩʢʽʣʴʢʠ ʩʪʫʧʝʥʽ ʘʥʝʤʽʾ ʟ 

ʧʦʟʠʮʽʾ ʩʪʘʪʠʩʪʠʢʠ ʻ ʛʨʘʜʘʮ̔ʤ̫ʠ ʬʘʢʪʦʨʘ. 

 

ʊʘʙʣʠʮ ̫3.1.1.1. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʝʤʦʜʠʥʘʤ̔ʢʠ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮ̔   

ʫ ʪʝʨʤʽʥ ʛʝʩʪʘʮʽʾ 37 ï 40 ʪʠʞʥʽʚ (ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ) (M±m) 

 

ʇʦʢʘʟʥʠʢʠ 

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ  

ʌʽʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛʽʪʥʩ̔ʪʴ 

(n=20) 

ʄʇʅ  

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʂʽʣʴʢʽʩʪʴ ʩʧʽʨʘʣʥɹʠʭ 

ʘʨʪʝʨ̔ʡ ʟ ʧʦʚʥʦʶ 

ʛʝʩʪʘʮʽʡʥʦʶ 

ʧʝʨʝʙʫʜʦʚʦʶ (%) 

99±0,12 

90±0,14 

ʈʬ<0,001 

 

89±0,12 

ʈʬ<0,001 

 

86±0,15 

ʈʬ<0,001 

ʈɯ=0,045 

ʇʠʪʦʤʠʡ ʦʙ'ʻʤ 

ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ (%) 
8,4±0,22 

9,4±0,24 

ʈʬ=0,012 

10,2±0,25 

ʈʬ<0,001 

12±0,2 

ʈʬ<0,001 

ʈɯ=0,016 

ʇʠʪʦʤʠʡ ʦʙ'ʻʤ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ (%) 

4,1±0,26 

5,2±0,22 

ʈʬ=0,003 

 

4,9±0,26 

ʈʬ<0,001 

5,8±0,22 

ʈʬ<0,001 

ʈɯ=0,001 

ʂʽʣʴʢʽʩʪʴ  

VWF-ʦʩʪʨʽʚʮʽʚ  

ʚ 1×10-6 ʤ2 ʟʨʽʟʫ 

6 
8 

ʈʬ=0,013 

9 

ʈʬ=0,001 

7 

ʈʬ=0,004 

ʈɯ=0,001 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥ ̫ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨ̔ʚʥ̫ ʥɹ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚ̔ ʜʤʽʥ ʫ ʧʦʨʚ̔ʥʷʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛ̔ʪʥʽʩʪʶ, ʈɯ ï ʟʽ ɿɼɸɺ ɯ ʩʪ. 

 

ʋ ʚʠʧʘʜʢʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪʽ ʙʽʣʴʰ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʧ̔ ʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ ʚ ʦʜʠʥʠʮ̔ ʧʣʦɦʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ ʚʽʜʤʽʯʘʣʘʩ ̫ ʫ ʙʦ̔ʧʪʘʪʘʭ ʄʇɼ ʫ 

ʧʨʦʝʢʮʽʾ ʮʝʥʪʨʘʣɹʥʦʾ ʯʘʩʪʠʥʠ ʧʣʘʮʝʥʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʙʽʦʧʪʘʪʘʤʠ ʧʨʦʝʢʮʽʾ 
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ʧʝʨʠʬʝʨʽʡʥʦʾ ʯʘʩʪʠʥʠ ʧʣʘʮʝʥʪʠ. ʇʨʠ ʮʴʦʤʫ ʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʷʭ ʚʠʷʚʣʷʣʠʩʷ 

ʭʘʨʘʢʪʝʨʥʽ ʛʝʩʪʘʮʽʡʥʽ ʧʝʨʝʙʫʜʦʚʠ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚ ʥʦʨʤ.̔ ɿʘ ʢʨʠʪʝʨʽʡ ʟʨ̔ʣʦʩʪʽ 

ʄʇɼ ʙʨʘʣʠ ʚʜ̔ʩʦʪʦʢ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʟ ʧʦʚʥʦʁ ʛʝʩʪʘʮʽʡʥʦʁ  ʧʝʨʝʙʫʜʦʚʦʶ ï 

ʢʦʣʠ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʩʪʽʥʢʠ ʘʨʪʝʨʽʾ ʥʘʙʫʣʘ ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʟʚôʷʟʢʫ ʟ 

ʨʫʡʥʽʚʥʦʶ ʜʽʻʶ ʥʘ ʥʝʾ ʽʥʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ: ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥ̔ ʚʘʛʽʪʥʦʩʪʽ ʫ 37-

40 ʪʠʞʥ̔ʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 99±0,1% (98-100) [102, 358].  

ʋ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʥʦʨʤʠ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʚʝʥ ʪʘ ʩʫʜʠʥ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ: ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʫ 37-40 ʪʠʞʥʚ̔ ʥʘ 1×10-6 ʤ2 

ʚʠʷʚʣʝʥʦ 8,4±0,22% (6,0-10,7) ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ, ʨʦʟʪʘʦhʚʘʥʠʭ ʧʝʨʝʚʘʞʥʦ ʛʨʫʧʘʤʠ 

ʚʽʜ 4 ʜʦ 8 ʥʘ 1×10-6 ʤ2; ʧʠʪʦʤʠʡ ʦʙ'ʻʤ ʤʽʢʨʦʮʠʨʢʫʣ̫ʪʦʨʥʦʛʦ ʨʫʩʣʘ ʩʢʣʘʚ 

4,1±0,26% ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʩʫʜʠʥ ʥʘ 1×10-6 ʤ2 ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʟʨʟ̔ʫ. ʇʨʦʮʝʩʠ ʥʦʚʦʫʪʚʦʨʝʥʥ̫  ʩʫʜʠʥ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ VWF-ʧʦʟʠʪʠʚʥʠʤʠ 

ʦʩʪʨʽʚʮʷʤʠ ʫ ʢʽʣɹ ʢʦʩʪʽ 6 ʚ 1×10-6 ʤ2  ʟʨʽʟʫ ʄʇɼ.  

ɿʛ̔ʜʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 3.1.1.1, ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʷʚʘʤʠ ʄʇʅ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥ̔ ʧʘʨʘʤʝʪʨʠ ʛʝʤʦʮʠʨʢʫʣʷʮʽʾ ʫ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʥʘ 1×10-6 ʤ2 ʧʣʦʱʽ ʛʩ̔ʪʦʣʦʛ̔ʯʥʦʛʦ ʟʨʽʟʫ: ʧʦʨʽʚʥʷʥʦ ʟ 

ʬʟ̔ʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʜʝʢʚʘʪʥʦ ʪʝʨʤ̔ ʥʫ ʛʝʩʪʘʮʽʡʥʦ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʩʧʽʨʘʣʥɹʠʭ ʘʨʪʝʨʽʡ (ʈʬ<0,001) ʥʘ ʬʦʥʽ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʛʦ 

ʦʙô̒ ʤʫ ʚʝʥ (ʈʬ=0,012) ʽ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣ̫ʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʈʬ=0,003) ʪʘ 

ʽʥʪʝʥʩʠʬ̔ʢʘʮ̫̔  ʧʨʦʮʝʩʽʚ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ (ʈʬ=0,013). ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʚʢʘʟʘʥʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʚ̔ ʚʝʥ ʽ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʩʪʦʩʫʚʘʣʠʩʷ 

ʧʝʨʝʚʘʞʥʦ ʟʦʥ ʄʇɼ ʫ ʧʨʦʝʢʮʽʾ ʧʝʨʠʬʝʨʽʡʥʦʾ ʯʘʩʪʠʥʠ ʧʣʘʮʝʥʪʠ (ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ 

ʟʦʥʘʤʠ ʧʣʘʮʝʥʪʠ ʟʘ ʢʫʪʦʚʠʤ ʬʽ-ʧʝʨʝʪʚʦʨʝʥʥ̫ʤ ʌʽʝhʨʘ ʨ<0,05). 

ʇʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʫ 

ʙʽʦʧʪʘʪʘʭ ʄʇɼ ʚʠʚ̫ʣʝʥʦ ʧʦʚʥʫ ʛʝʩʪʘʮʽʡʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʣʠʰʝ ʫ 89±0,12% 

ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʧʨʠ ʭʾ ʥʝʟʤʽʥʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʨʦʝʢʮʽʾ ʮʝʥʪʨʘʣɹ ʥʦʾ ʯʘʩʪʠʥʠ 

ʧʣʘʮʝʥʪʠ ʪʘ ʟʨʦʩʪʘʥʥ̔ ʫ ʧʨʦʝʢʮʽ ʾʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʽʚ ʧʣʘʮʝʥʪʠ ʧʦʨʽʚʥʥ̫ʦ ʟ 

ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʛʝʩʪʘʮʽʻʶ. ɻʽʧʝʨʧʣʘʟʽ ̫ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʜʦ 10,2±0,25% ʥʘ 1×10-6 ʤ2 

ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ ʙʫʣʘ ʨʽʚʥʦʤʽʨʥʦʶ ʫ ʚʩʽʭ ʟʦʥʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 
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ʜʽʣʷʥʢʠ. ʇʨʠ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ ʢʽʣʴʢʽʩʪʴ ʛʝʩʪʘʮ̔ ʡʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ ʟʥʠʟʠʣʘʩʷ ʜʦ 86±0,15%, ʘ ʧʠʪʦʤʠʡ ʦʙô̒ ʤ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʟʨʽʩ ʜʦ 12±0,2% 

ʥʘ 1×10-6 ʤ2 ʧʣʦɦ̔  ʛʽʩʪʦʣʦʛʯ̔ʥʦʛʦ ʟʨʽʟʫ ʄʇɼ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮ̫̔  ̫ʢ 

ʩʧʨ̔ʘʣʥɹʠʭ ʘʨʪʝʨʽʡ, ʪʘʢ  ̔ʚʝʥ ʫ ʧʨʦʝʢʮʽʾ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʚ̔ ʧʣʘʮʝʥʪʠ ʙʫʣʘ 

ʚʠɦʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥ̔ ʩʪʶ (ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʟʦʥʘʤʠ ʧʣʘʮʝʥʪʠ ʟʘ 

ʢʫʪʦʚʠʤ ʬʽ-ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʌ̔ ʰʝʨʘ ʨ<0,05). 

ɺʽʜʤʽʯʝʥʦ ʪʘʢʦʞ ʩʫʪʪʻʚʫ ʛʽʧʝʨʧʣʘʟʽʶ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʜʦ 

4,9±0,26% ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ ʪʘ ʜʦ 5,8±0,22% ʧʨʠ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥ̫  ʥʘ 1×10-6 ʤ2 

ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ. ʑʦʜʦ ʧʨʦʮʝʩʽʚ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ʫ ʄʇɼ 

ʚʩʪʘʥʦʚʣʝʥʦ ʽʥʰʫ ʟʘʢʦʥʦʤ̔ʨʥʩ̔ʪɹ: ʾʭ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ 

(ʈʬ=0,001), ʧʨʦʪʝ ʟʛʘʩʘʥʥʷ ʧʨʠ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ (ʈʬ=0,004, ʈɯ=0,001).  

ɺʠʷʚʣʝʥʫ ʛ̔ ʧʝʨʧʣʘʟʽʶ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʪʘ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ ʄʇɼ ʫ ʧʨʦʝʢʮʽʾ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʽʚ ʧʣʘʮʝʥʪʠ ʧʨʠ ɿɼɸɺ ɯ ʪʘ ɯɯ ʩʪʫʧʝʥʚ̔, 

ʚʠʨʘʞʝʥʽʩʪʴ ʷʢʦʾ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʘʥʝʤ̔ʾ , ʚʽʨʦʛʽʜʥʦ, ʩʣ̔ ʜ ʨʦʟʮʽʥʶʚʘʪʠ ̫ʢ 

ʧʨʦʷʚ ʢʦʤʧʝʥʩʘʮʽʾ, ʦʜʥʘʢ ʟ ʦʯʝʚʠʜʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʫ ʟʚô̫ʟʢʫ ʟ̔ ʟʛʘʩʘʥʥʷʤ 

ʧʨʦʮʝʩʽʚ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ ʪʘ ʚʘʩʢʫʣʦʛʝʥʝʟʫ ʫ ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʣʦʞʽ ʤʘʪʢʠ ʧʦ ʤʽʨ ̔

ʥʘʨʦʩʪʘʥʥʷ ʛʽʧʦʢʩʽʾ ʽ ʟʘʣ̔ʟʦʜʝʬ̔ʮʠʪʫ. 

ʋ ʙʽʦʧʪʘʪʘʭ ʄʇɼ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʟ ʢʣʥ̔ʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥ̔ʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʨʦʩʪʘʁʯʽ ʦʟʥʘʢʠ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʣ̔ʦʩʪʽ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ 

ʟʘʣʝʞʥʦ ʚʜ̔ ʩʪʫʧʝʥʷ ʘʥʝʤʽʾ. ɺ ʩʧʽʨʘʣɹʥʠʭ ʘʨʪʝʨʽʷʭ ʟʥʘʭʦʜʠʣʠ ʩʝʛʤʝʥʪʠ 

ʥʝʟʘʤʽʱʝʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʦʤ ʝʥʜʦʪʝʣʽʶ, ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʪʽʥʦʢ, ʧʦʚʥʦʛʦ 

ʘʙʦ ʯʘʩʪʢʦʚʦʛʦ ʟʙʝʨʝʞʝʥʥ ̫ ʝʣʘʩʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʯʠ ʾʭ ʬʨʘʛʤʝʥʪʽʚ, ʚʫʟʢɹʠʡ 

ʱʽʣʠʥʦʧʦʜʽʙʥʠʡ ʧʨʦʩʚʽʪ.  

ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʫ ʙʽʦʧʪʘʪʘʭ ʄʇɼ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚʘʛʽʪʥʦʩʪ̔ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʄʇʅ ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥ ̫ ʚʠʷʚʣʝʥʦ ʣʠhʝ 

76±0,12% ʩʧ̔ ʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʟ ʧʦʚʥʦʶ ʛʝʩʪʘʮʽʡʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮ̔ ʻ,ʁ ʚʝʥʦʟʥ ̔

ʩʫʜʠʥʠ ʫ ʢʽʣʴʢʦʩʪʽ 9,7±0,26% ʥʘ 1×10-6 ʤ2 ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ; ʧʨʠ ɿɼɸɺ ɯɯ 

ʩʪʫʧʝʥʷ ʢʽʣʴʢʽʩʪʴ ʩʧʽʨʘʣɹʥʠʭ ʘʨʪʝʨʽʡ ʟ ʛʝʩʪʘʮʽʡʥʦʶ ʧʝʨʝʙʫʜʦʚʦʶ ʟʥʠʟʠʣʘʩ̫ ʜʦ 

71±0,11%, ʘ ʧʠʪʦʤʠʡ ʦʙô̒ ʤ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ï ʜʦ 6,5±0,21% ʥʘ 1×10-6 ʤ2 ʧʣʦʱʽ 
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ʛ̔ʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʟ̔ʫ ʄʇɼ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʣ̔ʫ ʩʫʜʠʥ ʫ ʧʨʦʝʢʮʽʷʭ ʟʦʥ ʧʣʘʮʝʥʪʠ 

ʚʽʜʧʦʚʽʜʘʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ɿɼɸɺ ʙʝʟ ʄʇʅ (ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ 

ʟʦʥʘʤʠ ʧʣʘʮʝʥʪʠ ʟʘ ʢʫʪʦʚʠʤ ʬ-̔ʧʝʨʝʪʚʦʨʝʥʥ̫ʤ ʌʽʰʝʨʘ ʨ<0,05). 

 

ʊʘʙʣʠʮʷ 3.1.1.2. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʝʤʦʜʠʥʘʤʢ̔ʠ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ  

ʫ ʪʝʨʤʽʥ ʛʝʩʪʘʮʽ ʾ39 ï 40 ʪʠʞʥʽʚ (ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (M±m) 

 

ʇʦʢʘʟʥʠʢʠ 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ  

ʄʇʅ ʟʽ  

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ  

ɿɼɸɺ ɯɯ ʩʪ 

(n=24)  

ʄʇʅ ʟʽ  

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʂʽʣʴʢʽʩʪʴ ʩʧʽʨʘʣɹʥʠʭ 

ʘʨʪʝʨʽʡ ʟ ʧʦʚʥʦʶ 

ʛʝʩʪʘʮʽʡʥʦʁ  

ʧʝʨʝʙʫʜʦʚʦʶ (%) 

76±0,12 

ʈʤ<0,001 

ʈɯ=0,004 

71±0,11 

ʈʤ<0,001 

ʈɯɯ=0,015 

ʈʤɯ=0,025 

60±0,12 

ʈʤ<0,001 

ʈʤɯ=0,005 

ʈʤɯɯ=0,005 

ʇʠʪʦʤʠʡ ʦʙ'ʻʤ 

ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ (%) 

9,7±0,26 

ʈʤ=0,021 

ʈɯ=0,035 

 

6,5±0,21 

ʈʤ<0,001 

ʈɯɯ=0,005 

ʈʤɯ=0,005 

4,4±0,22 

ʈʤ<0,001 

ʈʤɯ=0,001 

ʈʤɯɯ=0,007 

ʇʠʪʦʤʠʡ ʦʙ'ʻʤ 

ʤʽʢʨʦʮʠʨʢʫʣʪ̫ʦʨʥʦʛʦ 

ʨʫʩʣʘ (%) 

4,9±0,23 

ʈʤ=0,042 

 

3,1±0,26 

ʈʤ<0,001 

ʈɯɯ=0,006 

ʈʤɯ=0,014 

1,9±0,27 

ʈʤ<0,001 

ʈʤɯ=0,003 

ʈʤɯɯ=0,001 

ʂʽʣʴʢʽʩʪʴ  

VWF-ʦʩʪʨʽʚʮʽʚ  

ʚ 1×10-6 ʤ2 ʟʨʽʟʫ 

5 

ʈʤ=0,005 

ʈɯ<0,001 

4 

ʈʤ<0,001 

ʈɯɯ=0,005 

ʈʤɯ=0,035 

2 

ʈʤ<0,001 

ʈʤɯ=0,002 

ʈʤɯɯ=0,015 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙ̔ ʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥ̫  ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚʨ̔ʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚʽʜ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʽʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚ̔ʜ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚʽʜ ʛʨʫʧʠ ʄʇʅ ʟ̔ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚʜ̔ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 

 

ʋ ʛʨʫʧʘʭ ʟʽ ɿɼɸɺ ʪʘ ʄʇʅ ʤʘʣʦ ʤʽʩʮʝ ʪʘʢʦʞ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʧʠʪʦʤʦʛʦ 

ʦʙô̒ ʤʫ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ: ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ ï ʜʦ 4,9±0,23%, 

ʧʨʠ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ ï ʜʦ 3,1±0,26% ʥʘ 1×10-6 ʤ2 ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʟ̔ʫ ʄʇɼ. 
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ʆʟʥʘʢʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ʫ ʄʇɼ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩ̫ ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ 5-ʤʘ 

VWF-ʧʦʟʠʪʠʚʥʠʤʠ ʦʩʪʨʽʚʮʷʤʠ, ʧʨʠ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ ï ʣʠʰʝ 4-ʤʘ VWF-

ʧʦʟʠʪʠʚʥʠʤʠ ʦʩʪʨʽʚʮʷʤʠ ʥʘ 1×10-6 ʤ2 ʧʣʦʱ̔ ʛ̔ ʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨ̔ ʟʫ. 

ɿ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 3.1.1.2 ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʫ ʙʽʦʧʪʘʪʘʭ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣ̫ ʥʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʝʨʝʙʽʛʫ ʚʘʛ̔ʪʥʦʩʪʽ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔ ʧʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʚ̔ ʜʩʫʪʥʽʩʪʴ ʛʝʩʪʘʮʽʡʥʠʭ ʟʤʽʥ ʫ 60±0,1% ʩʧ̔ʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ.  

ʇʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ʪʘ ʄʇʅ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ  

ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʙʝʨʝʞʝʥʥʷʤ 

ʫ ʚʫʟʴʢʠʭ ʘʨʪʝʨʽʭ̫ ʚʥʫʪʨʽʰʥʴʦʾ ʝʣʘʩʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʯʠ ʾʾ ʬʨʘʛʤʝʥʪʚ̔ ʪʘ hʠʨʦʢʦʾ 

ʤô̫ʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʘ ʪʘʢʦʞ ʛʽʧʝʨʧʣʘʩʪʠʯʥʠʡ ʘʨʪʝʨʽʦʩʢʣʝʨʦʟ ʟ ʪʠʧʦʚʠʤ 

ʨʦʟʨʦʩʪʘʥʥʷʤ ʩʫʙʽʥʪʠʤʘʣʴʥʦʛʦ ʰʘʨʫ ʪʘ ʨʽʟʢʠʤ ʟʚʫʞʝʥʥʷʤ ʧʨʦʩʚʽʪʫ ʘʞ ʜʦ ʧʦʚʥʦʾ 

ʦʙʣ̔ʪʝʨʘʮʽʾ. 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʧʨʦʷʚʣʣ̫ʘʩʷ ʨʽʟʢʠʤ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʚʝʥ ʜʦ 4,4±0,22% ʥʘ 1×10-6 ʤ2 ʪʘ ʦʟʥʘʢʘʤʠ ʚʝʥʦʟʥʦʛʦ ʟʘʩʪʦʶ, ʧʝʨʝʚʘʞʥʦ ʫ ʧʨʦʝʢʮʽʾ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʜʜʽʣʽʚ ʧʣʘʮʝʥʪʠ, ʘ ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ ʩʢʣʘʣʘ 1,9±0,27% ʥʘ 1×10-6 ʤ2 ʧʣʦɦ̔ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ ʄʇɼ. ʇʨʠ ʮʴʦʤʫ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʷʚʠʱ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ï ʟʥʘʭʦʜʠʣʠ ʣʠʰʝ 2 

VWF-ʧʦʟʠʪʠʚʥʠʭ ʦʩʪʨʽʚʮʽ ʚ 1×10-6 ʤ2 ʧʣʦʱʽ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ ʙʽʦʧʪʘʪʫ.  

ʆʧʠʩʘʥʽ ʟʘʢʦʥʦʤʨ̔ʥʦʩʪʽ ʩʧʦʥʫʢʘʣʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟ 

ʦʙʨʘʭʫʚʘʥʥʷʤ ʩʠʣʠ ʚʧʣʠʚʫ ɿɼɸɺ ʥʘ ʩʫʜʠʥʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ. 

ɼʠʩʧʝʨʩʡ̔ʥʠʡ ʘʥʘʣʽʟ ʟʘ ʤʝʪʦʜʦʤ ʉʥʝʜʝʢʦʨʘ ʧʦʢʘʟʘʚ ʩʠʣʫ ʚʧʣʠʚʫ ʘʥʝʤʽʾ ʥʘ 

ʩʫʜʠʥʥʠʡ ʢʦʤʧʦʥʝʥʪ ʽ ʧʨʦʮʝʩʠ ʚʘʩʢʫʣʦ- ʪʘ ʥʝʦʘʥʛ̔ ʦʛʝʥʝʟʫ ʫ ʄʇɼ: ʥʘ ʩʧʽʨʘʣɹ ʥʽ 

ʘʨʪʝʨʽʾ ï 35,2% (ʨ=0,004), ʚʝʥʠ ï 27,7% (ʨ=0,022), ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ ï 

28,3% (ʨ=0,016), ʧʨʦʮʝʩʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ï 18,2% (ʨ=0,038). ɺʽʨʦʛʽʜʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʦʙʨʘʭʦʚʘʥʦ ʟʘ F-ʢʨʠʪʝʨʽʤ̒ ʌ̔h ʝʨʘ.  

ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʚ ʘʩʧʝʢʪʽ 

ʤʦʨʬʦʛʝʥʝʟʫ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤʠ, 

ʘʜʞʝ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʧʝʨʝʙʫʜʦʚ ʧʣʘʮʝʥʪʠ ʫʧʨʦʜʦʚʞ ʚʘʛʽʪʥʦʩʪʽ ʟʘ 

ʥʝʩʧʨʠ̫ʪʣʠʚʠʭ ʫʤʦʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʧʝʨʠʬʝʨʽʡʥʠʭ 
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ʚʽʜʜʽʣʽʚ. ʆʧʠʩʘʥʘ ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 3.1.1.1 ʪʘ 

3.1.1.2. 

 

 

ʈʠʩ. 3.1.1.1. ɹʽʦʧʪʘʪʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʫ 39-40 ʪʠʞʥʚ̔ 

ʚʘʛʽʪʥʦʩʪʽ: 1 ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʽʟʦ̔ʣʦʛ̔ ʯʥʦʾ ʚʘʛʽʪʥʦʩʪʽ: ʩʧʽʨʘʣʥɹʘ ʘʨʪʝʨʽʷ ʟ ʧʦʚʥʦʁ  

ʛʝʩʪʘʮʽʡʥʦ  ʁʧʝʨʝʙʫʜʦʚʦʶ ʩʪʽʥʢʠ; 2 ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʄʇʅ 

ʧʨʠ ɿɼɸɺ: ʩʧʽʨʘʣʴʥʘ ʘʨʪʝʨʽʷ ʟ ʥʝʧʦʚʥʦʶ ʛʝʩʪʘʮʽʡʥʦʶ ʧʝʨʝʙʫʜʦʚʦʁ ʩʪʽʥʢʠ, 

ʚʫʟʴʢʠʤ ʧʨʦʩʚʽʪʦʤ; 3 ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪ̔: ʛ̔ ʧʝʨʧʣʘʟʽʷ 

ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ (ʚ ʧʦʣʽ ʟʦʨʫ 12 ʩʫʜʠʥ ʚʝʥʦʟʥʦʛʦ ʪʠʧʫ); 4 ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ 

ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʄʇʅ ʧʨʠ ɿɼɸɺ: ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ (ʚ 

ʧʦʣʽ ʟʦʨʫ 3 ʩʫʜʠʥʠ ʚʝʥʦʟʥʦʛʦ ʪʠʧʫ). ɿʘʙʘʨʚʣʝʥʥʷ ʭʨʦʤʦʪʨʦʧʦʤ-ʚʦʜʥʠʤ ʙʣʘʢʠʪʥʠʤ 

ʟʘ ʅ.ɿ.ʉʣ̔ʥʯʝʥʢʦ. ʆʙ.10ʭ, ʆʢ.10ʭ.  
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ɺʽʜʦʤʦ, ʱʦ ʥʝʧʦʚʥʦʮʽʥʥʘ ʛʝʩʪʘʮ̔ ʡʥʘ ʧʝʨʝʙʫʜʦʚʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʭ 

ʘʨʪʝʨʽʡ ʻ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʠʭ ʷʚʠʱ ʚ ʽʥʪʝʨʚʽʣʴʦʟʥʦʤʫ 

ʧʨʦʩʪʦʨʽ: ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʚ ʩʪ̔ʥʮʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʘʨʪʝʨʽʾ ʤ'ʷʟʦʚʦʛʦ ʪʘ 

ʝʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʫʟɹʢʦʛʦ ʜʽʘʤʝʪʨʫ ʾ ʾʧʨʦʩʚʽʪʫ ʻ ʤʦʞʣʠʚʠʤʠ ʛʽʧʦ- ʘʙʦ 

ʥʘʚʧʘʢʠ ʛʽʧʝʨʧʝʨʬʫʟʽʷ ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ï ʫ ʢhʦʜʞʝʥʥʷ 

ʩʠʥʮʠʪʽʦʪʨʦʬʦʙʣʘʩʪʘ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ [66, 67, 216, 296, 397, 402].  

 

 

ʈʠʩ. 3.1.1.2. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥ̔ ʚ ʛʝʩʪʘʮʽʾ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ: ʟʛʘʩʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ, 2 VWF-ʦʩʪʨʽʚʮʽ ʚ 1×10-6 ʤ2 ʟʨʽʟʫ. 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʬʘʢʪʦʨʫ von 

Willebrand ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣ̔ʟʘʮ̔ ʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ 

ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ɺʠʨʘʞʝʥʽʩʪ ɹ ʚʠʱʝʦʧʠʩʘʥʠʭ ʦʟʥʘʢ ʥʝʧʦʚʥʦʾ ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʥʘʨʦʩʪʘʣʘ ʟʽ ʩʪʫʧʝʥʝʤ ɿɼɸɺ. ɿʘ ʫʤʦʚʠ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʛʧ̔ʝʨʧʣʘʟʽʾ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ, ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʥʝʦʘʥʛʽʦ- ʪʘ ʚʘʩʢʫʣʦʛʝʥʝʟʫ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥ̔ ʡ ʜʽʣ̫ʥʮ̔, ʦʯʝʚʠʜʥʦ, 

ʩʪʚʦʨʶʶʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʘʩʪʽʡʥʠʭ ʷʚʠʱ ʚ ʩʪ̔ʥʮ̔ 
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ʤʘʪʢʠ ʫ ʧʨʦʝʢʮʽʾ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʣʘʮʝʥʪʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʷʢ ʚ̔ʜʦʤʦ, ʚ ʫʤʦʚʘʭ 

ʛʽʧʦʢʩʽʾ ʪʘ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʟʥʠʞʫʻʪʴʩʷ ʧʨʦʜʫʢʮʽʷ ʘʥʛʽʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ 

ʧʦʩʠʣʶʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ ʘʥʪʠʘʥʛʽʦʛʝʥʥʠʭ ʤʦʣʝʢʫʣ ʝʥʜʦʪʝʣʽʤ̒ ʩʫʜʠʥ, ʱʦ, ʙʝʟ 

ʩʫʤʥʽʚʫ, ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʠʭ ʷʚʠʱ ʚ ʩʠʩʪʝʤʽ 

«ʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʜ̔» [78, 84, 349, 415].  

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʪʣʫʤʘʯʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʤʦʨʬʦʣʦʛ̔ ʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ 

ʧʦʨʫʰʝʥʴ ʷʢ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ, ʪʘʢ ʽ ʧʣʦʜʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ (ʧʫʧʦʚʠʥʥʦ-

ʧʣʘʮʝʥʪʘʨʥʦʛʦ) ʢʨʦʚʦʦʙʽʛʫ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩ̫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʇʨʦʘʥʘʣʟ̔ʦʚʘʥʦ ʤʘʪʝʨʽʘʣʠ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʘʛʽʪʥʠʭ 60 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʬ̔ʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪ̔ ʪʘ ʛʝʩʪʘʮʽʾ ʧʨʠ ɿɼɸɺ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ 

ʢʣʥ̔ʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʍʇʅ. ɼʦʧʣʝʨʽʚʩʴʢʘ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʷ ʧʣʘʮʝʥʪ ʪʘ ʤʘʪʢʦʚʠʭ 

ʘʨʪʝʨ̔ʡ ʟʜʡ̔ʩʥʁʚʘʣʘʩ ̫ ʫ ʪʝʨʤ̔ʥʠ ʚʘʛʽʪʥʦʩʪʽ 29ï31, 32ï34 ʪʘ 35ï37 ʪʠʞʥʽʚ. 

ʋʣʴʪʨʘʩʦʥʦʛʨʘʬʽʷ ʧʨʦʚʦʜʠʣʘʩʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʦʣʴʦʨʦʚʠʤ ʜʦʧʣʝʨʽʚʩʢɹʠʤ 

ʢʘʨʪʫʚʘʥʥʷʤ ʪʘ ʜʦʧʣʝʨʦʤʝʪʨʽʻʁ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʡ ʩʠʩʪʝʤʦʶ ʜʣʷ ʘʢʫʰʝʨʩʴʢʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ çDopplex Assist System Fetal» ʚʠʨʦʙʥʠʢʘ çSiemens» (ʐʚʝʮ̫̔ ) ʫ 

ʧʦʣʦʛʦʚʦʤʫ ʙʫʜʠʥʢʫ ʤ. ʍʤʝʣɹʥʠʮɹ ʢʦʛʦ. ɺʩʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʽ 

ʜʦʧʣʝʨʦʛʨʘʤʘʤʠ. ɸʥʘʣʟ̔ʫʚʘʣʠ ʥʘʩʪʫʧʥ̔ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʤʘʢʩʠʤʘʣɹʥʫ 

ʩʠʩʪʦʣʽʯʥʫ ʰʚʠʜʢʽʩʪʴ (S), ʩʝʨʝʜʥʶ ʜʽʘʩʪʦʣ̔ʯʥʫ ʰʚʠʜʢʽʩʪʴ (D), ʩʠʩʪʦʣʦ-ʜʘ̔ʩʪʦʣʽʯʥʝ 

ʩʧ̔ʚʚʽʜʥʦʰʝʥʥ̫ (ʦʙʨʘʭʦʚʫʚʘʣʠ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥ̫: S/D), ʧʫʣɹʩʘʮʽʡʥʠʡ ʽʥʜʝʢʩ (ʇɯ), 

ʷʢʠʡ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦ:ʁ ʇɯ=(S-D)/ʄ, ʜʝ S ʪʘ D ʦʧʠʩʘʥʽ ʚʠʱʝ, ʘ ʄ ï 

ʩʝʨʝʜʥʷ ʰʚʠʜʢʩ̔ʪʴ ʢʨʦʚʦʪʦʢʫ ʫ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʷʭ, ʘ ʪʘʢʦʞ ʽʥʜʝʢʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

(ɯʈ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʣʛʦʨʠʪʤʫ: ɯʈ=( S-D)/S. 

ɺʽʜʤʯ̔ʝʥʦ, ʱʦ ʫ ʧʝʨ̔ʦʜ ʚʘʛʽʪʥʦʩʪʽ 28-36 ʪʠʞʥʽʚ ʫ ʚʩʽʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʧʨʠ 

ɿɼɸɺ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʪʠʧʦʚʠʭ ʜʣ̫  ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʛʝʩʪʘʮʽʾ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ ʱʦʜʦ 

ʦʧʪʠʤ̔ʟʘʮ̔ʾ  ʢʨʦʚʦʦʙʽʛʫ ʚ ʟʦʥʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʛʝʤʦʮʠʨʢʫʣʷʮʽʾ ʽ ʧʨʘʢʪʠʯʥʦ 

ʜʦ ʨʦʜʦʨʦʟʨ̔ʰʝʥʥ̫ ʚʽʜʤʽʯʘʣʠʩʷ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʽ ʦʟʥʘʢʠ ʟʨʦʩʪʘʥʥʷ ʧʝʨʠʬʝʨ̔ ʡʥʦʛʦ 

ʦʧʦʨʫ ʚ ʩʠʩʪʝʤʽ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʤʘʪʢʠ ʪʘ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʨʦʚʦʦʙʽʛʫ (ʨʦʟʙʽʞʥʦʩʪʽ ʤʞ̔ ʩʝʨʝʜʥʤ̔ʠ ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ, 
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ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʜʚʦʩʪʦʨʦʥʥʽʤ ʥʝʧʘʨʥʠʤ ʢʨʠʪʝʨ̔ʻʤ ʉʪʴʜʁʝʥʪʘ ʪʘ ʢʨʠʪʝʨʽ̒ʤ ʄʘʥʥʘ-

ɺ̔ʪʥʽ ʨ<0,05).  

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʛʝʩʪʘʮʽʾ ʧʨʠ ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʥʘʨʦʩʪʘʥʥʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʨʦʚʦʪʦʢʫ ʚ ʤʘʪʢʦʚʠʭ ʘʨʪʝʨʽʷʭ ʫ ʚʠʛʣʷʜʽ ʟʥʠʞʝʥʥ ̫ʜʘ̔ʩʪʦʣʯ̔ʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʘʞ ʜʦ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ ʯʠ ʽʥʚʝʨʩʽʾ ʫʟʛʦʜʞʫʚʘʣʦʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ɿɼɸɺ 

(ʨʦʟʙʽʞʥʦʩʪʽ ʟʘ ʜʚʦʩʪʦʨʦʥʥʽʤ ʥʝʧʘʨʥʠʤ ʢʨʠʪʝʨ̔̒ ʤ ʉʪʴʜʁʝʥʪʘ ʪʘ ʢʨʠʪʝʨʽʻʤ 

ʄʘʥʥʘ-ɺʽʪʥʽ ʨ<0,05). 

ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʚʠʱʝʦʧʠʩʘʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ 

ʚʘʛʽʪʥʦʩʪ ̔ʪʘ ʛʝʩʪʘʮ̔ ʾ ʽʟ ʭʨʦʥ̔ʯʥʦ ʁʧʣʘʮʝʥʪʘʨʥʦʶ ʥʝʜʦʩʪʘʪʥ̔ʩʪʁ  ʽ ɿɼɸɺ ʧʦʜʘʥʦ 

ʜʦʧʣʝʨʦʛʨʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʨʠʩʫʥʢʘʭ 3.1.1.3, 3.1.1.4 ʪʘ 3.1.1.5. 

 

 

ʈʠʩ. 3.1.1.3. ʌʽʟʽʦʣʦʛʽʯʥʘ ʚʘʛʽʪʥʽʩʪʴ ʙʝʟ ɿɼɸɺ. ʊʝʨʤʽʥ ʛʝʩʪʘʮʽʾ ï 32 ʪʠʞʥ.̔ 

ʄʘʢʩʠʤʘʣʴʥʘ ʩʠʩʪʦʣʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ï 0,48 ʤ/ʩʝʢ., ʩʝʨʝʜʥ̫ ʜ̔ʘʩʪʦʣʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ï 

0,23 ʤ/ʩʝʢ., ʩʠʩʪʦʣʦ-ʜ̔ ʘʩʪʦʣʽʯʥʝ ʩʧʽʚʚʽʜʥʦʝhʥʥ̫ ï 2,1, ʧʫʣɹʩʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ï 0,74, 

ʽʥʜʝʢʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ̔ ï 0,52 (ʚʩʽ ʚʢʘʟʘʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 

ʧʨʘʚʦʨʫʯ). 
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ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʚʠʧʘʜʢʘʭ ʛʝʩʪʘʮʽʾ ʧʨʠ ɿɼɸɺ ʙʝʟ ʢʣʥ̔ʽʯʥʠʭ ʦʟʥʘʢ 

ʍʇʅ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʭ ʘʨʪʝʨʽʷʭ ʥʝ 

ʚʠʭʦʜʠʣʦ ʟʘ ʤʝʞʽ ʢʨʠʪʠʯʥʠʭ, ʱʦ ʧʦʷʩʥʶʚʘʣʦ ʟʙʝʨʝʞʝʥ̔ʩʪɹ  ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ 

ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ  ̔ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʧʣʦʜʘ. 

ʋ ʚʩʽʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʚʘʛ̔ ʪʥʦʩʪ̔, ʢʦʣʠ ʥʘʷʚʥʠʤʠ ʙʫʣʠ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ 

ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (ʜʠʩʪʨʝʩ, ʛʽʧʦʪʨʦʬʽʷ ʧʣʦʜʘ, ʜʝʬʮ̔ʠʪ ʤʘʩʠ 

ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʪʦʱʦ), ʚ̔ʜʤ̔ ʯʝʥʽ ʧʦʨʫʰʝʥʥʷ ʷʢ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʪʘʢ 

ʧʣʦʜʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ; ʫ ʚʠʧʘʜʢʘʭ ʽʟ ɿɼɸɺ ʚʠʨʘʞʝʥʽʩʪʴ ʚʽʜʧʦʚ̔ʜʥʠʭ 

ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʟʛʦʜʞʫʚʘʣʘʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʘʥʝʤ̔ʾ  (ʨʦʟʙʽʞʥʦʩʪʽ ʟʘ 

ʜʚʦʩʪʦʨʦʥʥ̔ʤ ʥʝʧʘʨʥʠʤ ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ ʪʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ɺʽʪʥʽ ʨ<0,05).  

 

 

ʈʠʩ. 3.1.1.4. ɺʘʛʽʪʥʽʩʪʴ ʟ ʢʣ̔ ʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ʊʝʨʤʽʥ ʛʝʩʪʘʮ̔ʾ  ï 32 ʪʠʞʥʽ. ʄʘʢʩʠʤʘʣʴʥʘ ʩʠʩʪʦʣʯ̔ʥʘ ʰʚʠʜʢʽʩʪʴ ï 0,27 ʤ/ʩʝʢ., 

ʩʝʨʝʜʥʷ ʜʽʘʩʪʦʣʯ̔ʥʘ ʰʚʠʜʢʽʩʪʴ ï 0,08 ʤ/ʩʝʢ., ʩʠʩʪʦʣʦ-ʜʽʘʩʪʦʣʽʯʥʝ ʩʧʚ̔ʚ̔ʜʥʦʰʝʥʥʷ 

ï 3,4, ʧʫʣʴʩʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ï 1,46, ʽʥʜʝʢʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ï 0,70 (ʚʩʽ ʚʢʘʟʘʥʽ 

ʧʘʨʘʤʝʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ ʧʨʘʚʦʨʫʯ). 
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ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʄʇʅ ʟʽ ɿɼɸɺ ʢʨʠʪʠʯʥʠʭ ʟʥʘʯʝʥɹ 

ʜʦʩ̫ ʛʘʣʠ ʪʘ ʾʭ ʧʝʨʝʚʠɦ ʫʚʘʣʠ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʘʞʥʦ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʷʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.1.1.3, ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʢʦʣʠ ʧʘʨʘʤʝʪʨʠ ʧʦʨʫʰʝʥʥʷ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʽ ʧʣʦʜʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʛʝʤʦʮʠʨʢʫʣʷʮʽʾ ʥʘʨʦʩʪʘʣʠ ʚʽʜʥʦʩʥʦ 

ʨʽʚʥʦʤʽʨʥʦ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥ̫ ɿɼɸɺ, ʫ ʟʚô̫ ʟʢʫ ʟ ʥʝʧʦʚʥʦʶ ʛʝʩʪʘʮʽʡʥʦʶ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʩʧʽʨʘʣɹʥʠʭ ʘʨʪʝʨʽʡ, ʥʝʜʦʩʪʘʪʥʽʤ ʬʦʨʤʫʚʘʥʥʷʤ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʪʘ ʩʠʩʪʝʤʠ ʚʝʥʦʟʥʦʛʦ ʚʽʜʪʦʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʟʘʩʪʽʡʥʠʭ 

ʷʚʠʱ ʫ ʄʇɼ, ʩʧʦʩʪʝʨ̔ʛʘʣʠʩ ̫ʦʟʥʘʢʠ ʥʘʨʦʩʪʘʥʥ ̫ʦʧʦʨʫ ʪʦʢʫ ʢʨʦʚʽ ʟ ʙʦʢʫ ʧʣʘʮʝʥʪʠ.  

 

ʊʘʙʣʠʮʷ 3.1.1.3. 

ɼʦʧʣʝʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-ʧʣʽʜè  

ʫ ʪʝʨʤʽʥ ʛʝʩʪʘʮʽʾ 39 ï 40 ʪʠʞʥʽʚ (ʄ±m) 

 

ʇʦʢʘʟʥʠʢʠ ʌʽʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛ̔ʪʥ̔ʩʪʴ  

(n=20) 

ʄʇʅ  

ʙʝʟ ɿɼɸɺ 

(n=20) 

ʄʇʅ ʟʽ ɿɼɸɺ 

ɯ-ɯɯɯ ʩʪ 

(n=20) 

ʄʘʪʢʦʚʽ ʘʨʪʝʨʽʾ:     PI 

                 Rɯ 

                   S/D 

0,75±0,02 

0,52±0,04 

2,1±0,03 

1,46±0,02 

0,70±0,04 

3,40±0,03 

1,58±0,02 

0,81±0,03 

5,32±0,02 

ɸʨʪʝʨʽ̫ ʧʫʧʦʚʠʥʠ: PI 

 Rɯ 

 S/D 

0,96±0,04 

0,65±0,03 

2,58±0,02 

1,36±0,02 

0,90±0,02 

3,96±0,03 

1,58±0,02 

0,96±0,03 

3,98±0,02 

ɸʦʨʪʘ ʧʣʦʜʘ:           PI 

           Rɯ 

           S/D 

1,64±0,02 

0,75±0,03 

4,85±0,04 

1,84±0,03 

0,95±0,02 

5,88±0,02 

1,96±0,02 

1,01±0,04 

5,98±0,02 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʞ̔ ʩʝʨʝʜʥʽʤʠ ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʜʚʦʩʪʦʨʦʥʥʽʤ ʥʝʧʘʨʥʠʤ ʢʨʠʪʝʨʽʻʤ ʉʪʴʜʁʝʥʪʘ ʪʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-

ɺʽʪʥʽ ʨ<0,05. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʧʣʝʨʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʛʝʤʦʮʠʨʢʫʣ̫ʮʽʾ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʨʠ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ 
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ʚʘʛʽʪʥʠʭ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʭʨʦʥʯ̔ʥʦ ʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʝʨʚʠʥʥʘ ʨʦʣʴ 

ʥʘʣʝʞʠʪ ɹʧʦʨʫʰʝʥʥʶ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʥʘʨʦʩʪʘʥʥʷ ʦʧʦʨʫ ʫ 

ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʥʪʫʨʽ ʢʨʦʚʦʦʙʽʛʫ ʥʦʩʠʪʴ ʚʪʦʨʠʥʥʠʡ ʭʘʨʘʢʪʝʨ.  

 

 

ʈʠʩ. 3.1.1.5. ɺʘʛʽʪʥʽʩʪʴ ʧʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ʟ ʢʣʽʥ̔ʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ.̔ ʊʝʨʤ̔ʥ ʛʝʩʪʘʮ̔ʾ ï 32 ʪʠʞʥ.̔ ʄʘʢʩʠʤʘʣʴʥʘ ʩʠʩʪʦʣʽʯʥʘ 

ʰʚʠʜʢʽʩʪʴ ï 0,37 ʤ/ʩʝʢ., ʩʝʨʝʜʥʷ ʜʽʘʩʪʦʣʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ï 0,07 ʤ/ʩʝʢ., ʩʠʩʪʦʣʦ-

ʜʽʘʩʪʦʣʽʯʥʝ ʩʧʽʚʚʽʜʥʦʝhʥʥʷ ï 5,3, ʧʫʣʴʩʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ï 1,58, ʽʥʜʝʢʩ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ï 0,81 (ʚʩʽ ʚʢʘʟʘʥ ̔ʧʘʨʘʤʝʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ ʧʨʘʚʦʨʫʯ). 

 

ɺʢʘʟʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦ ʾ ʜ̔ ʣʥ̫ʢʠ ʧʨʠ 

ʟʘʣʟ̔ʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʨʽʟʢʦ ʦʙʤʝʞʫʶʪʴ ʘʜʘʧʪʠʚʥ ̔ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʧʣʘʮʝʥʪʠ, ʘ ʚʽʜʪʘʢ ï ʟʙʝʨʝʞʝʥʥʷ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʥʘ 

ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ ʜʦ ʟʘʚʝʨʝhʥʥ̫ ʚʘʛʽʪʥʦʩʪ.̔ 

ʆʩʢʽʣʴʢʠ ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʛʝʩʪʘʮ̔ʾ ʽʟ ɿɼɸɺ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʦ ʤʘʻ ʦʟʥʘʢʠ ʛʝʩʪʘʮ̔ ʡʥʦʾ ʥʝʟʨ̔ ʣʦʩʪʽ, 

ʚʠʨʘʞʝʥʽʩʪʴ ʷʢʦʾ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʘʥʝʤʽʾ, ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʟʘ ʤʝʪʫ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʽʤʝʥʪʠʥʫ, ʷʢʠʡ ʩʣʘʙʢʦ 



 114 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘʤʠ ʛʝʩʪʘʮʽʡʥʦ ʟʨʽʣʦʛʦ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, 

ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦ ʾʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ɺ ʪʘʙʣʠʮʷʭ 3.1.1.4 ʪʘ 3.1.1.5 ʥʘʜʘʥ̔ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʘʭʫʥʢʫ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥ̫ ʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʄʇɼ ʚ 

ʘʩʧʝʢʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɼʣʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʮ̔ʥʢʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʦʟʙʽʞʥʦʩʪʝʡ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʦʜʥʦʬʘʢʪʦʨʥʠʡ 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʤʝʪʦʜ ʤʥʦʞʠʥʥʠʭ ʧʦʨʚ̔ʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. 

 

ʊʘʙʣʠʮʷ 3.1.1.4. 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛ̔ʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥ̫ ʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ  

ʚ ʝʥʜʦʪʝʣ̔ʾ  ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ (ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʟʘʙʘʨʚʣʝʥʥ ̫

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ɻʨʫʧʠ ʧʦʨ̔ʚʥʥ̫ʥʷ 

ʌ̔ʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛʽʪʥʽʩʪʴ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʉʧʽʨʘʣʴʥʽ ʘʨʪʝʨʽʾ 0,265±0,0024 
0,297±0,0029 

ʈʬ=0,009 

0,317±0,0027 

ʈʬ<0,001 

0,334±0,0023 

ʈʬ<0,001 

ʈɯ=0,015 

ɺʝʥʦʟʥ̔ ʩʫʜʠʥʠ 0,280±0,0021 
0,287±0,0023 

ʈʬ=0,035 

0,284±0,0021 

ʈʬ=0,041 

0,292±0,0024 

ʈʬ=0,001 

ʈɯ=0,021 

ʉʫʜʠʥʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨ-

ʥʦʛʦ ʨʫʩʣʘ 

0,310±0,0018 
0,307±0,0013 

ʈʬ=0,039 
0,310±0,0018 

 

0,297±0,0016 

ʈʬ<0,001 

ʈɯ<0,001 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥ̫ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʚ̔ʥʥ̫ɹ  ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚ̔ʜʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ, ʈɯ ï ʟʽ ɿɼɸɺ ɯ ʩʪ. 

 

ɺʽʜʦʤʦ, ʱʦ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ ʟʤ̔ʥʁ ʶʪʴʩʷ ʚʤ̔ʩʪ, ʨʦʟʧʦʜʣ̔ ʽ ʩʧ̔ʚʚʽʜʥʦʰʝʥʥʷ 

ʨʦʟʯʠʥʥʦʾ ʽ ʥʝʨʦʟʯʠʥʥʦʾ ʬʨʘʢʮ̔ʡ ʚʽʤʝʥʪʠʥʫ: ʧʝʨʝʚʘʞʘʥʥʷ ʥʝʨʦʟʯʠʥʥʦʛʦ ʚʽʤʝʥʪʠʥʫ 

ʟ ʨʦʟʚʠʪʢʦʤ ʨʦʟʛʘʣʫʞʝʥʦʾ ʥʠʪʢʦʧʦʜʽʙʥʦʾ ʤʝʨʝʞʽ ʚ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʚʧʣʠʚʘʻ ʥʘ ʾʭʥʶ 
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ʩʢʦʨʦʪʣʠʚʽʩʪʴ, ʘʜʛʝʟʠʚʥʽʩʪɹ  ʪʘ ʧʨʦʥʠʢʥʽʩʪʴ, ʱʦ ʚʨʝh ʪʽ ʜʝʩʪʘʙ̔ ʣ̔ʟʫ̒ 

ʝʥʜʦʪʝʣʽʘʣɹʥʠʡ ʙʘʨôʻʨ [137, 183].  

ɯʤʫʥʦʛ̔ʩʪʦʭʽʤʽʯʥʦ ʩʧʝʮʠʬʽʯʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʤʝʥʪʠʥ ʚʠʷʚʣʷʣʠ ʚ 

ʮʠʪʦʧʣʘʟʤ̔  ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʘʨʪʝʨʽʡ, ʚʝʥ, ʢʘʧʽʣʷʨʽʚ, ʣʝʡʦʤʽʦʮʠʪʽʚ ʪʘ ʬʽʙʨʦʙʣʘʩʪ̔ ʚ 

ʄʇɼ. ɼʝʮʠʜʫʘʣʴʥʽ ʚʽʤʝʥʪʠʥʧʦʟʠʪʠʚʥ̔ ʢʣʽʪʠʥʠ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʷ ʣʠʰʝ ʧʜ̔ ʘhʨʦʤ 

ʢʨʘʡʦʚʦʛʦ ʬʙ̔ʨʠʥʦʾʜʫ.  

ʇʨʠ ʬʟ̔ʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʤʝʥʪʠʥ ʚ 

ʮʠʪʦʧʣʘʟʤ̔  ʝʥʜʦʪʝʣʽʁ ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ (ʚ.ʦʜ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ʤʘʣʘ ʥʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʫ ʩʧ̔ ʨʘʣʴʥʠʭ ʘʨʪʝʨʽʷʭ ʪʘ ʥʘʡʚʠʱ̔ ʧʦʢʘʟʥʠʢʠ ʚ ʩʫʜʠʥʘʭ 

ʤ̔ʢʨʦʮʠʨʢʫʣʪ̫ʦʨʥʦʛʦ ʨʫʩʣʘ (ʚʨ̔ʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʝʥʜʦʪʝʣʽʻʤ ʘʨʪʝʨʽʡ, ʚʝʥ 

ʪʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ P<0,05).  

ɺ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʚʜ̔ʤʽʥʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʟʤʽʥʽ 

ʧʦʢʘʟʥʠʢ̔ʚ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʩʫʜʠʥ ʄʇɼ. ʗʢʱʦ 

ʩʪʦʩʦʚʥʦ ʚʞʝ ʩʬʦʨʤʦʚʘʥʠʭ ʩʧʽʨʘʣɹʥʠʭ ʘʨʪʝʨʽʡ ʪʘ ʩʫʜʠʥ ʚʝʥʦʟʥʦʛʦ ʪʠʧʫ 

ʥʘʨʦʩʪʘʥʥ ̫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʤʝʥʪʠʥʫ ʚ ʝʥʜʦʪʝʣʽʾ ʪʘ ʣʝʡʦʤʽʦʮʠʪʘʭ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʫʧʝʥʷ ɿɼɸɺ, ʙʫʣʦ ʮʽʣʢʦʤ ʦʯʽʢʫʚʘʥʠʤ, ʪʦ ʚ ʤʽʢʨʦʮʠʨʢʫʣ̫ʪʦʨʥʦʤʫ ʨʫʩʣʽ ʪʘ ʫ 

ʬʦʢʫʩʘʭ ʥʦʚʦʫʪʚʦʨʝʥʥ̫ ʩʫʜʠʥ ʄʇɼ ʙʫʣʘ ʚʠ̫ʚʣʝʥʘ ̔ʥʘh ʢʘʨʪʠʥʘ. 

ʋ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʚʘʛʽʪʥʦʩʪ̔  ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʄʇʅ ʙʝʟ ʘʥʝʤʽʾ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʪʘ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʄʇɼ ʟʛ̔ʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʜʘʥʠʤʠ 

(ʚʨ̔ʦʛʽʜʥʽʩʪʴ ʨʦʟʙʞ̔ʥʦʩʪʽ ʤ̔ʞ ʝʥʜʦʪʝʣʽʤ̒ ʘʨʪʝʨ̔ʡ ʽ ʚʝʥ P<0,05).  

ʇʨʠ ʛʝʩʪʘʮʽʾ ʟ ʘʥʝʤʽ̒  ʁ ʙʝʟ ʢʣʽʥ̔ʯʥʠʭ ʦʟʥʘʢ ʄʇʅ ʚʽʜʤʽʯʝʥʦ ʟʨʦʩʪʘʥʥʷ 

ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʤʝʥʪʠʥ ʚ ʝʥʜʦʪʝʣʽʾ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʪʘ 

ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʚʜ̔ʧʦʚ̔ʜʥʦ ʜʦ ʩʪʫʧʝʥ̫ ɿɼɸɺ (ʚ̔ʨʦʛʽʜʥʽʩʪɹ ʨʦʟʙʽʞʥʦʩʪʽ ʟ 

ʘʥʘʣʦʛ̔ʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʬʽʟʽʦʣʦʛʯ̔ʥʽʡ ʚʘʛʽʪʥʦʩʪ̔  ï Pʬ<0,001, ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʝʥʜʦʪʝʣʽʾ ʘʨʪʝʨʽʡ ʽ ʚʝʥ ï P<0,05). 

ʋ ʙʽʦʧʪʘʪʘʭ ʄʇɼ ʩʧʦʩʪʝʨʝʞʝʥɹ  ʚʘʛʽʪʥʦʩʪʽ ʟ ʥʘʷʚʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦ ʾʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ɯ ʽ ɯɯ ʩʪʫʧʝʥʽʚ ʚʠʷʚʣʝʥʦ 

ʩʫʪʪ̒ ʚʝ ʟʨʦʩʪʘʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚ̔ʤʝʥʪʠʥʫ ʚ ʝʥʜʦʪʝʣ̔ ʾ ʘʨʪʝʨʽʘʣʴʥʠʭ ʽ ʚʝʥʦʟʥʠʭ 

ʩʫʜʠʥ, ʷʢʝ ʫʟʛʦʜʞʫʚʘʣʦʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʘʥʝʤʽʾ: ʧʨʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ ʚ 
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ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʷʭ ʈʤ=0,001, ʈɯ=0,006, ʫ ʚʝʥʘʭ ï ʈʤ=0,006, ʈɯ=0,001; ʧʨʠ ʄʇʅ 

ʟʽ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ ʚ ʘʨʪʝʨ̫̔ʭ ï ʈʤ<0,001, ʈɯɯ=0,006, ʈʤɯ=0,001, ʫ ʚʝʥʘʭ ï 

ʈʤ<0,001, ʈɯɯ=0,021, ʈʤɯ=0,004. 

 

ʊʘʙʣʠʮʷ 3.1.1.5. 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛ̔ʩʪʦʭ̔ ʤʯ̔ʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ  

ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦ ʾʜʽʣʷʥʢʠ (ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʟʘʙʘʨʚʣʝʥʥʷ 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʄʇʅ ʟ ̔

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʉʧ̔ ʨʘʣɹʥ̔ ʘʨʪʝʨʽ ʾ

0,374±0,0025 

ʈʤ=0,001 

ʈɯ=0,006 

0,387±0,0029 

ʈʤ<0,001 

ʈɯɯ=0,006 

ʈʤɯ=0,001 

0,398±0,0025 

ʈʤ<0,001 

ʈʤɯ=0,001 

ʈʤɯɯ=0,019 

ɺʝʥʦʟʥʽ ʩʫʜʠʥʠ 

0,306±0,0021 

ʈʤ=0,006 

ʈɯ=0,001 

0,322±0,0026 

ʈʤ<0,001 

ʈɯɯ=0,021 

ʈʤɯ=0,004 

0,229±0,0021 

ʈʤ<0,001 

ʈʤɯ=0,012 

ʈʤɯɯ=0,003 

ʉʫʜʠʥʠ 

ʤ̔ ʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ 

0,279±0,0012 

ʈʤ=0,002 

ʈɯ=0,001 

0,288±0,0016 

ʈʤ=0,004 

ʈɯɯ=0,012 

ʈʤɯ=0,001 

0,210±0,0014 

ʈʤ=0,001 

ʈʤɯ=0,001 

ʈʤɯɯ=0,004 

ʇʨʠʤ̔ʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣ̔ ʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʁʤʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚʽʜ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʽʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚ̔ʜ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚ̔ʜ ʛʨʫʧʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚ̔ ʜ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 

 

ɺʦʜʥʦʯʘʩ, ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʙʫʣʘ ʥʘʷʚʥʦʶ ʽʥʰʘ ʪʝʥʜʝʥʮʽʷ: ʧʨʠ ʬ̔ ʟ̔ʦʣʦʛ̔ ʯʥ̔ʡ ʚʘʛʽʪʥʦʩʪʽ 

ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛʽʩʪʦʭ̔ʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʤʝʥʪʠʥ ʩʪʘʥʦʚʠʣʘ 

0,310±0,0018 ʚ.ʦʜ.ʦʧʪ.ʛʫʩʪʠʥʠ, ʘ ʧʨʠ ʄʇʅ ʙʝʟ ʘʥʝʤʽʾ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʝɦʦ ʟʥʠʟʠʚʩʷ 

ʜʦ 0,307±0,0013 ʚ.ʦʜ.ʦʧʪ.ʛʫʩʪʠʥʠ (ʈʬ=0,039).  



 117 

ʋ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʽ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ ʙʝʟ ʄʇʅ ʽʥʪʝʥʩʠʚʥ̔ʩʪʴ 

ʤ̔ʫʥʦʝʢʩʧʨʝʩ̔ ʾ ʚ̔ ʤʝʥʪʠʥʫ ʚ ʤʽʢʨʦʮʠʨʢʫʣ̫ʪʦʨʥʦʤʫ ʨʫʩʣʽ ʄʇɼ ʙʫʣʘ ʙʣʠʟɹʢʦʶ ʜʦ 

ʧʘʨʘʤʝʪʨʚ̔ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪ,̔ ʘ ʧʨʠ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ ʙʝʟ ʄʇʅ ï ʨʽʟʢʦ ʥʠʞʯʝ 

(ʈʬ<0,001, ʈɯ<0,001).  

ʆʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʚ ʮʠʪʦʧʣʘʟʤʽ ʝʥʜʦʪʝʣʦ̔ʮʠʪʽʚ ʩʫʜʠʥ 

ʄʇɼ ʧʨʦʽʣʶʩʪʨʦʚʘʥ̔ ʟʘ ʜʦʧʦʤʦʛʦʁ  ʨʠʩʫʥʢʽʚ 3.1.1.6 ʽ 3.1.1.7. 

  

 
ʈʠʩ. 3.1.1.6. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 39 ï 40 ʪʠʞʥʽʚ 

ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ, ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ: 1 ï ʩʧʨ̔ʘʣʴʥʘ ʘʨʪʝʨʽʷ ʟ 

ʥʝʧʦʚʥʦʶ ʛʝʩʪʘʮʽʡʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʩʪʽʥʢʠ, ʟʙʝʨʝʞʝʥʠʤʠ ʣʝʡʦʤʽʦʮʠʪʘʤʠ; 2 ï 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ ʟ ʥʠʪʯʘʩʪʠʤʠ ʚʽʤʝʥʪʠʥ-ʧʦʟʠʪʠʚʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ 

ʝʥʜʦʪʝʣʽʾ ʽ ʧʨʠʩʪʥ̔ʢʦʚʦ. ɯʤʫʥʦʛ̔ ʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ 

ʧʨʦʪʠ ʚʽʤʝʥʪʠʥʫ ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ 

ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ʂʨ̔ʤ ʮʴʦʛʦ, ʚʠʷʚʣʝʥʦ ʮ̔ ʢʘʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ 

ʟʘʙʘʨʚʣʝʥʥ̫ ʥʘ ʚʽʤʝʥʪʠʥ ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʄʇɼ ʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʟ ʦʟʥʘʢʘʤʠ ʄʇʅ ʪʘ ʘʥʝʤʽʾ: ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥ ̫ ʤʘʣʦ ʤ̔ʩʮʝ 

ʟʤʝʥʰʝʥʥ̫  ʧʦʢʘʟʥʠʢʘ (ʈʤ=0,002, ʈɯ=0,001), ʘ ʧʨʠ ɿɼɸɺ ɯɯ ï ʥʘʚʧʘʢʠ, ʡʦʛʦ 

ʟʨʦʩʪʘʥʥ ̫(ʈʤ=0,004, ʈɯɯ=0,012, ʈʤɯ=0,001).  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʽʦʧʪʘʪ̔ʚ ʄʇɼ ʚʠʧʘʜʢʽʚ ʛʝʩʪʘʮʽʾ ʧʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥ ̫ʟ 

ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʤʘʣʦ ʤʽʩʮʝ ʟʨʦʩʪʘʥʥ̫ 
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ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʚ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʡ̔ ʜʦ ʥʘʡʚʠʱʠʭ 

ʟʥʘʯʝʥʴ ʟ ʫʩ̔ʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ (ʈʤ<0,001, ʈʤɯ=0,001, ʈʤɯɯ=0,019), ʧʨʦʪʝ 

ʚʽʜʤʽʯʝʥʦ ʾʭ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʫ ʚʝʥʘʭ (ʈʤ<0,001, ʈʤɯ=0,012, ʈʤɯɯ=0,003) ʪʘ 

ʦʩʦʙʣʠʚʦ ʩʫʜʠʥʘʭ ʤ̔ʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʈʤ=0,001, ʈʤɯ=0,001, ʈʤɯɯ=0,004). 

 

 

ʈʠʩ. 3.1.1.7. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 39 ï 40 ʪʠʞʥʽʚ 

ʚʘʛ̔ʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ: ɸ ï ʩʧʽʨʘʣʴʥʘ ʘʨʪʝʨʽʷ ʟ ʥʝʧʦʚʥʦʶ ʛʝʩʪʘʮʽʡʥʦʶ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʩʪʽʥʢʠ, ʟʙʝʨʝʞʝʥʠʤʠ ʣʝʡʦʤʽʦʮʠʪʘʤʠ; ɺ ï ʚʝʥʦʟʥʘ ʩʫʜʠʥʘ; ʄ ï 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ; ʆ ï ʚʤ̔ʝʥʪʠʥ-ʧʦʟʠʪʠʚʥʽ ʦʩʪʨʚ̔ʮ̔. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ 

ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʚʽʤʝʥʪʠʥʫ ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʦ ʨ̫ʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʤ̔ʝʥʪʠʥʫ ʚ 

ʝʥʜʦʪʝʣʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ɿɼɸɺ, ʚʝʣʴʤʠ 

ʚʘʞʣʠʚʠʭ ʜʣʷ ʨʦʟʫʤ̔ʥʥ̫ ʤʦʨʬʦʛʝʥʝʟʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ.  
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ʋ ʚʩʭ̔ ʚʠʧʘʜʢʘʭ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ʚ ʩʪ̔ʥʢʘʭ ʩʧ̔ ʨʘʣɹʥʠʭ ʘʨʪʝʨʽʡ 

ʚʜ̔ʤʯ̔ʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʢ̫ ʤʘʨʢʝʨʘ 

ʟʙʝʨʝʞʝʥʥʷ ʯʘʩʪʠʥʠ ʣʝʡʦʤʽʦʮʠʪʽʚ ʧʨʠ ʥʝʧʦʚʥʡ̔ ʾʭ ʛʝʩʪʘʮ̔ʡʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʪʫʧʝʥ ʁʛʝʩʪʘʮʽʡʥʦ ʾʥʝʟʨʽʣʦʩʪʽ ʄʇɼ ʪʘ ʘʥʝʤʽʾ, ʽ ʻ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤ 

ʧʨʠ ʚʘʛʽʪʥʦʩʪ̔ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʄʇʅ ʽʟ ɿɼɸɺ.  

ɼʣʷ ʝʥʜʦʪʝʣʽʦʮʠʪ̔ ʚ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʚʢʘʟʘʥʘ ʪʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ ʦʧʪʠʯʥʦʾ 

ʛʫʩʪʠʥʠ ʟʘʙʘʨʚʣʝʥʥ̫ ʥʘ ʚʽʤʝʥʪʠʥ ʭʘʨʘʢʪʝʨʥʘ ʪʣ̔ɹ ʢʠ ʜʣʷ ɿɼɸɺ ɯ ʽ ɯɯ ʩʪʫʧʝʥʽʚ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʧʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ʟ ʦʟʥʘʢʘʤʠ ʄʇʅ ʧʦʢʘʟʥʠʢʠ ʤ̔ʫʥʦʝʢʩʧʨʝʩ̔ʾ ʚʽʤʝʥʪʠʥʫ 

ʻ ʥʠʞʯʠʤʠ ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʥʘʚʽʪʴ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ.  

ɺ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʩʧʦʩʪʝʨ̔ʛʘʻʪʴʩʷ ʧʦʤʨ̔ʥʝ ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ 

ʚʤ̔ʝʥʪʠʥ ʫ ʚʠʧʘʜʢʘʭ ɿɼɸɺ ɯ ʽ ɯɯ ʩʪʫʧʝʥ̔ ʚ ʙʝʟ ʦʟʥʘʢ ʄʇʅ, ʧʨʦʪʝ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ 

ʟ ʄʇʅ ʥʘ ʬʦʥʽ ʘʥʝʤʽʾ ɯɯ ʩʪʫʧʝʥʷ ʚʽʜʤʽʯʝʥʦ ʥʝʟʥʘʯʥʝ ʧʦʩʠʣʝʥʥʷ ʡʦʛʦ ʝʢʩʧʨʝʩʽ ʾʟ 

ʧʦʷʚʦʶ ʥʠʪʯʘʩʪʠʭ ʚʽʤʝʥʪʠʥ-ʧʦʟʠʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦ ʽ 

ʧʨʠʩʪʽʥʢʦʚʦ, ʘ ʧʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ʨʽʚʝʥʴ ʽʤʫʥʦʚʽʟʫʘʣʽʟʘʮʽʾ ʚʽʤʝʥʪʠʥʫ ʻ ʫ 1,5 

ʨʘʟʠ ʥʠʞʯʠʤ ʧʦʨʽʚʥ̫ʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ (ʈ<0,001). ɺʢʘʟʘʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʡʤʦʚ̔ʨʥʦ, ʟʫʤʦʚʣʝʥʽ ʟʛʘʩʘʥʥʷʤ ʧʨʦʮʝʩʽʚ ʥʝʦʘʥʛʦ̔ʛʝʥʝʟʫ ʽ 

ʚʘʩʢʫʣʦʛʝʥʝʟʫ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʧʨʠ ɿɼɸɺ ɯɯ ï ɯɯɯ ʩʪʫʧʝʥʽʚ, ʘ ʪʘʢʦʞ 

ʥʘʨʦʩʪʘʥʥʷʤ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʠʭ ʷʚʠʱ ʪʘ ʫh ʢʦʜʞʝʥʥʷʤ ʝʥʜʦʪʝʣ̔ʁ  ʩʫʜʠʥ.  

ɺʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʫʜʠʥ ʫ ʄʇɼ ʰʣʭ̫ʦʤ ʦʮʥ̔ʢʠ 

ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚʽʤʝʥʪʠʥʫ ʧʦʢʘʟʘʣʦ ʪʝʥʜʝʥʮʽʾ, ʘʥʘʣʦʛʽʯʥʽ ʦʧʠʩʘʥʠʤ ʚʠɦʝ ʚ ʨʘʤʢʘʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘ ʬʘʢʪʦʨ ɺʽʣʣʝʙʨʘʥʜʘ ʫ 

ʚ̔ʜʧʦʚʽʜʥʠʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʙʽʦʧʩʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ 

ʤ̔ʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʥʘ ʬʘʢʪʦʨ von Willebrand ʙʫʣʘ ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʘ ʟ 

ʤʝʪʦʶ ʦʮʽʥʢʠ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʽ ʧʨʦʮʝʩ̔ʚ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ 

ʜʠʬʝʨʝʥʮʡ̔ʦʚʘʥʦ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ.  

ʌʘʢʪʦʨ ɺʣ̔ʣʝʙʨʘʥʜʘ ʻ ʤʘʨʢʝʨʦʤ ʤʦʣʦʜʠʭ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ, ʘ ʪʘʢʦʞ ʚʜ̔ʢʣʘʜʘʻʪʴʩ̫ ʫ ʤʽʩʮʷʭ ʧʦʯʘʪʢʫ ʫʪʚʦʨʝʥʥʷ ʬʽʙʨʠʥʦʾʜʫ ʪʘ ʪʨʦʤʙʽʚ.  
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ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣʠʮʴ 3.1.1.6 ʪʘ 3.1.1.7, ʥʘʡʙ̔ʣʴh ʨʝʛʫʣʷʨʥʝ ʡ ʚʠʨʘʞʝʥʝ 

ʧʦʟʠʪʠʚʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʬʘʢʪʦʨ von Willebrand ʮʽʣʢʦʤ ʦʯʽʢʫʚʘʥʦ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʥʘ ʧʦʚʝʨʭʥʽ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʚʞʝ ʩʬʦʨʤʦʚʘʥʠʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʚ ʫʩ̔ʭ ʛʨʫʧʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɿʚʝʨʪʘʣʦ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʝ, ʱʦ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʧʨʦʬʘʨʙʦʚʫʚʘʣʠʩ̫ ʟ 

ʨʟ̔ʥʦʁ ʥ̔ʪʝʥʩʠʚʥʽʩʪʶ, ʷʢ ʩʝʨʝʜ ʢʣʽʪʠʥ ʦʜʥʽʻʾ ʦʢʨʝʤʦ ʚʟʷʪʦ ʾʢʨʦʚʦʥʦʩʥʦʾ ʩʫʜʠʥʠ, 

ʪʘʢ ʽ ʧʦʤʽʞ ʨʟ̔ʥʠʭ ʪʠʧʽʚ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʱʦ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʠʩʫʥʢʘ 3.1.1.8.  

 

ʊʘʙʣʠʮʷ 3.1.1.6. 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛʽʩʪʦʭʤ̔̔ ʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ  

ʬʘʢʪʦʨʫ von Wil lebrand ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣ̫ʥʢʠ  

(ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ) (ʄ±m) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʟʘʙʘʨʚʣʝʥʥʷ 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ɻʨʫʧʠ ʧʦʨ̔ʚʥʷʥʥʷ 

ʌʽʟ̔ʦʣʦʛʽʯʥʘ 

ʚʘʛ̔ʪʥʩ̔ʪɹ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʉʧ̔ʨʘʣɹ ʥ̔ ʘʨʪʝʨʽ ʾ 0,404±0,0028 
0,432±0,0022 

ʈʬ=0,012 

0,441±0,0026 

ʈʬ<0,001 

0,448±0,0021 

ʈʬ<0,001 

ʈɯ<0,035 

ɺʝʥʦʟʥʽ ʩʫʜʠʥʠ 0,381±0,0024 
0,389±0,0026 

ʈʬ=0,031 

0,383±0,0028 

ʈʬ=0,043 

0,396±0,0021 

ʈʬ<0,001 

ʈɯ=0,019 

ʉʫʜʠʥʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨ-

ʥʦʛʦ ʨʫʩʣʘ 

0,378±0,0021 
0,379±0,0023 

ʈʬ=0,045 

0,381±0,0025 

ʈʬ=0,035 

0,384±0,0024 

ʈʬ<0,001 

ʈɯ=0,038 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥɹ ʩʝʨʝʜʥ̔ ʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʽʜʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʪ̔ʥ̔ʩʪʶ, ʈɯ ï ʟʽ ɿɼɸɺ ɯ ʩʪ. 

 

ʋ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʬʽʟʽʦʣʦʛʽʯʥʦ ʾʚʘʛʽʪʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ 

ʟʘʙʘʨʚʣʶʚʘʣʠʩʷ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʘʨʪʝʨʽʘʣʴʥʠʭ ʩʫʜʠʥ, ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʦ 

ʧʨʦʬʘʨʙʦʚʫʚʘʣʠʩʷ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʪ̔ʠʥʠ ʩʫʜʠʥ ʚʝʥʦʟʥʦʛʦ ʪʠʧʫ ʪʘ 
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ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʚ̔ʨʦʛʜ̔ʥ̔ʩʪʴ ʨʦʟʙ̔ ʞʥʦʩʪʽ ʤ̔ʞ ʝʥʜʦʪʝʣʽʻʤ ʚʢʘʟʘʥʠʭ 

ʪʠʧʽʚ ʩʫʜʠʥ P<0,05). 

ʋ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʚʘʛʽʪʥʦʩʪʽ ʟ ʄʇʅ ʙʝʟ ʘʥʝʤʽʾ ʧʦʢʘʟʥʠʢʠ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ 

ʬʘʢʪʦʨʫ von Willebrand ʟʨʦʩʪʘʣʠ ʧʝʨʝʚʘʞʥʦ ʚ ʝʥʜʦʪʝʣʽʾ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ 

(ʈʬ=0,012), ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ (ʈʬ=0,031)  ̔ʥʝʟʥʘʯʥʦ ï ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

(ʈʬ=0,045), ʧʦʨʽʚʥʷʥʦ ʟ ʬ̔ʟʽʦʣʦʛʽʯʥʦʶ ʛʝʩʪʘʮʽʻʶ. 

ɺʢʘʟʘʥʠʡ ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʥʘ VWF 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʤʘʨʢʝʨʦʤ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʩʝʨʝʜ 

ʩʫʜʠʥ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ. 

 

 

ʈʠʩ. 3.1.1.8. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪ.̔ 

ʇʦʟʥʘʯʢʠ: ɸ ï ʘʨʪʝʨʽʷ, ɺ ï ʚʝʥʘ, ʄ ï ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ 

ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʬʘʢʪʦʨʘ von Willebrand ʟ ʧʦʣʽʤʝʨʥʦʶ 

ʩʠʩʪʝʤʦ ʁ ʚ̔ʟʫʘʣʟ̔ʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ʋ ʮʴʦʤʫ ʞ ʘʩʧʝʢʪʽ ʚʘʞʣʠʚʦʶ  ̒ ʤʦʞʣʠʚ̔ʩʪɹ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʣʫʱʝʥʠʭ ʫ 

ʧʨʦʩʚʽʪ ʩʫʜʠʥʠ ʝʥʜʦʪʝʣʽʦʮʠʪʚ̔ ʟʘ ʜʦʧʦʤʦʛʦʁ ʽʤʫʥʦʛʽʩʪʦʭʤ̔̔ ʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʄ 
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ʬʘʢʪʦʨʫ von Wil lebrand. ʊʘʢʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʟʣʫʱʝʥ ̔

ʝʥʜʦʪʝʣʦ̔ʮʠʪʠ, ʱʦʡʥʦ ʧʦʪʨʘʧʠʚʰʠ ʫ ʢʨʦʚ, ʟʘ ʢʽʣʴʢʘ ʩʝʢʫʥʜ ʯʠ ʭʚʠʣʠʥ ʧʦʯʠʥʘʶʪɹ  

ʟʤʽʥʁʚʘʪʠ ʩʚʦʶ ʬʦʨʤʫ ʥʘ ʢʨʫʛʣʷʩʪʫ, ʦʩʢʽʣʴʢʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʧʫʩʢʘʶʪɹʩʷ ʧʨʦʮʝʩʠ 

ʘʥʦʢʾʽʩʫ (ʬʦʨʤʘ ʘʧʦʧʪʦʟʫ, ʢʦʣʠ ʢʣʽʪʠʥʠ ʚʪʨʘʯʘʁ ʪɹ ʟʚô̫ ʟʢʠ ʤʞ̔ ʩʦʙʦʶ ʪʘ 

ʧʦʟʘʢʣʽʪʠʥʥʠʤ ʤʘʪʨʠʢʩʦʤ) ʽ ʯʠʩʪʦ ʤʦʨʬʦʣʦʛʽʯʥʘ ʚʝʨʠʬʽʢʘʮ̔ ʷ ʪʘʢʠʭ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʩʪʘʻ ʥʝʤʦʞʣʠʚʦʶ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʤʽʩʮʴ ʜʝʩʢʚʘʤʘʮʽʾ ʟʣʫʱʝʥʽ 

ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʱʝ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠ ʩʚʦʁ ʬʦʨʤʫ.  

 

ʊʘʙʣʠʮʷ 3.1.1.7. 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛʽʩʪʦʭ̔ʤ̔ʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ  

ʬʘʢʪʦʨʫ von Willebrand  ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ 

(ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʟʘʙʘʨʚʣʝʥʥʷ 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʄʇʅ ʟ ̔

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʉʧ̔ʨʘʣʴʥʽ ʘʨʪʝʨʽʾ 

0,454±0,0028 

ʈʤ=0,002 

ʈɯ=0,017 

0,464±0,0031 

ʈʤ=0,008 

ʈɯɯ=0,022 

ʈʤɯ=0,026 

0,475±0,0025 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,019 

ɺʝʥʦʟʥʽ ʩʫʜʠʥʠ 

0,398±0,0021 

ʈʤ=0,026 

ʈɯ=0,013 

0,401±0,0025 

ʈʤ=0,011 

ʈɯɯ=0,024 

ʈʤɯ=0,022 

0,414±0,0024 

ʈʤ<0,001 

ʈʤɯ=0,007 

ʈʤɯɯ=0,029 

ʉʫʜʠʥʠ 

ʤʢ̔ʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ 

0,386±0,0021 

ʈʤ=0,026 

ʈɯ=0,035 

0,388±0,0023 

ʈʤ=0,031 

ʈɯɯ=0,037 

ʈʤɯ=0,034 

0,392±0,0024 

ʈʤ<0,001 

ʈʤɯ=0,007 

ʈʤɯɯ=0,016 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣ̔ ʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥ̔  ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨ̔ ʚʥʥ̫ʴ ʩʝʨʝʜʥʽʭ ʅɹ ʤʁʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚʨ̔ʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚʜ̔ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʽʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚʽʜ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚʽʜ ʛʨʫʧʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚʽʜ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 
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ɿʣʫʱʝʥʽ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ̒  ʜʦʜʘʪʢʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʥʜʦʪʝʣ̔ʘʣʥɹʦʾ 

ʜʠʩʬʫʥʢʮ̔ʾ , ʽ ʟʦʢʨʝʤʘ, ʚʢʘʟʫʶʪʴ ʥʘ ʛʨʫʙʝ ʫhʢʦʜʞʝʥʥʷ ʽʥʪʠʤʠ ʢʨʦʚʦʥʦʩʥʦʾ ʩʫʜʠʥʠ. 

ɿʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ VWF ʚ ʝʥʜʦʪʝʣ̔ʦʮʠʪʘʭ ʩʫʜʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʜʝʩʢʚʘʤʦʚʘʥʠʭ, ʚʽʜʤʽʯʘʣʦʩʷ ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʤʽʨʽ ʥʘʨʦʩʪʘʥʥʷ ʩʪʫʧʝʥʷ 

ɿɼɸɺ. 

ɿʛʽʜʥʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 3.1.1.7 ʜʘʥʠʤʠ, ʧʦʢʘʟʥʠʢʠ 

ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʬʘʢʪʦʨʫ von Willebrand ʥʘʨʦʩʪʘʣʠ ʫ ʚʩʽʭ ʪʠʧʘʭ ʩʫʜʠʥ ʄʇɼ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʛʝʩʪʘʮʽʾ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʬʦʨʤʠ ʍʇʅ ʪʘ 

ʫʟʛʦʜʞʫʚʘʣʠʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ɿɼɸɺ.  

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ VWF-ʧʦʟʠʪʠʚʥ̔ ʦʟʥʘʢʠ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ 

(ʜʝʩʢʚʘʤʘʮʽʷ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʧʨʦʮʝʩʠ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ) ʚʽʜʤʽʯʘʣʠʩʷ ʫ ʙʽʦʧʪʘʪʘʭ 

ʄʇɼ ʩʧʦʩʪʝʨʝʞʝʥʴ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʭʨʦʥ̔ʯʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (ʚʨ̔ʦʛʽʜʥʽʩʪʴ ʨʦʟʙ̔ʞʥʦʩʪʽ ʤʽʞ ʝʥʜʦʪʝʣʽʤ̒ ʘʨʪʝʨ̔ʡ, ʚʝʥ 

ʪʘ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ P<0,001). 

ʉʣʽʜ ʪʘʢʦʞ ʚʽʜʤʪ̔ʠʪʠ, ʱʦ ʚ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʘʭ ʄʇɼ ʧʦʜʝʢʫʜʠ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʥʝʚʝʣʠʢʽ ʛʨʫʧʠ ʢʣʽʪʠʥ ʨʽʟʥʦʾ ʬʦʨʤʠ (ʨʠʩ. 3.1.1.9), ʟʜʝʙʽʣʴʰʦʛʦ 

ʢʨʫʛʣʷʩʪʽ (ʧʦ 4-18 ʫ ʛʨʫʧʽ), ʷʢʽ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʘʨʚʣʶʚʘʣʠʩ̫ ʧʨʠ ʧʦʩʪʘʥʦʚʮ̔  

ʤʝʪʦʜʠʢʠ ʥʘ ʬʘʢʪʦʨ von Willebrand (ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʟʘʙʘʨʚʣʝʥʥʷ ï 0,428±0,0014).  

ɺʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʯʥ̔ ʩʪɹ VWF ʦɦʜʦ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʟʚʘʞʘʶʯʠ 

ʥʘ ʣʦʢʘʣʽʟʘʮʽʡʥʽ ʘʩʧʝʢʪʠ, ʤʦʞʥʘ ʟ ʚʧʝʚʥʝʥ̔ʩʪʁ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʦɦ ʜʘʥ̔ ʛʨʫʧʠ 

ʢʣ̔ʪʠʥ ʙʫʣʠ ʥʽʯʠʤ ʥ̔h ʠʤ, ʷʢ ʤʽʩʮʝʤ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʪʦʙʪʦ 

ʚʦʥʠ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʧʨʦʮʝʩʠ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ (ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʫʜʠʥ), ʱʦ 

ʧʨʦ̔ʣʶʩʪʨʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʠʩʫʥʢʘ 3.1.1.9. 

ʋ ʧʨʦʩʚʽʪʘʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʜʝ̔ʥʜʝ ʪʨʘʧʣʣ̫ʠʩʷ ʧʦʟʠʪʠʚʥ̔ ʥʘ ʬʘʢʪʦʨ von 

Willebrand ʥʞ̔ʥ̔  ʥʠʪʯʘʩʪʽ, ʘʙʦ ʙʽʣʴʰ ʛʨʫʙʽ ʨʽʟʥʦʾ ʬʦʨʤʠ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʟʘʢʨʠʚʘʣʠ 

ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʧʨʦʩʚʽʪʠ ʩʫʜʠʥ. ʊʘʢʽ ʩʪʨʫʢʪʫʨʠ ʤʘʣʠ ʨʽʟʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʘʙʘʨʚʣʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʚʢʘʟʘʥʽ ʦʙ'ʻʢʪʠ ʥʘʛʘʜʫʚʘʣʠ ʪʨʦʤʙʠ, ʪʦ ʙʫʣʠ ʚʠʚʯʝʥʽ ʩʝʨʽʡʥʽ 

ʛ̔ʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ, ʷʢʽ ʬʘʨʙʫʚʘʣʠ ʟʘ ʛʽʩʪʦʭ̔ʤʽʯʥʦʶ ʤʝʪʦʜʠʢʦʶ ʅ.ɿ.ʉʣʽʥʯʝʥʢʦ, 

ʦʜʥʽʻʶ ʽʟ ʮʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢʦʾ ʻ ʟʜʘʪʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦ ʚʠʷʚʣʷʪʠ ʬ̔ ʙʨʠʥ.  



 124 

 

ʈʠʩ. 3.1.1.9. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ. ʇʦʟʥʘʯʢʠ: ɺ ï ʚʝʥʦʟʥʽ ʩʫʜʠʥʠ, 

ʅʉ ï ʥʦʚʦʫʪʚʦʨʝʥʽ ʩʫʜʠʥʠ (ʦʩʪʨ̔ʚʮʽ ʧʦʟʠʪʠʚʥʦ ʟʘʙʘʨʚʣʝʥʠʭ ʢʣ̔ʪʠʥ). 

ɯʤʫʥʦʛ̔ʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʬʘʢʪʦʨʘ von 

Wil lebrand ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ 

ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ʇʨʠʧʫɦʝʥʥʷ ʱʦʜʦ ʧʨʠʨʦʜʠ ʚʢʘʟʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʧ̔ʜʪʚʝʨʜʠʣʦʩ̫ , ʚʢʘʟʘʥʽ 

ʦʙ'ʢ̒ʪʠ ʤʩ̔ʪʠʣʠ ʬʽʙʨʠʥ, ʦʪʞʝ ʙʫʣʠ ʪʨʦʤʙʘʤʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1.1.10. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚ ʙʽʦʧʩʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʚʽʜ ʜʝʷʢʠʭ ʞʽʥʦʢ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʪʝ, 

ʱʦ ʥʠʪʯʘʩʪʽ ʪʘ ʙʝʟʬʦʨʤʥʽ ʚʥʫʪʨʽhʥʴʦʩʫʜʠʥʥʽ ʩʪʨʫʢʪʫʨʠ ʚʠ̫ʚʣ̫ʣʠʩ̫ ʯʘʩʪʽʝh ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥ̔ ̔ʤʫʥʦʛ̔ ʩʪʦʭʤ̔ʽʯʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘ ʬʘʢʪʦʨ von Willebrand, ʥ̔ʞ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʽʩʪʦʭʽʤʽʯʥʦʾ ʤʝʪʦʜʠʢʠ ʅ.ɿ.ʉʣʥ̔ʯʝʥʢʦ.  

ɺʢʘʟʘʥʠʡ ʬʘʢʪ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʬʘʢʪʦʨ von Willebrand ʧʨʠ 

ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʽ ʧʦʯʠʥʘʻ ʚʽʜʢʣʘʜʘʪʠʩ̫ ʚ ʧʨʦʩʚʽʪʘʭ ʩʫʜʠʥ ʷʢ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ 

ʨʘʥ̔ ʰʝ, ʥʽʞ ʬʽʙʨʠʥ. 
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ʈʠʩ. 3.1.1.10. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣ̫ʥʢʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 39 ï 40 

ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ, ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥ ̔ʥʠʪʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʬʽʙʨʠʥ. ʇʦʟʥʘʯʢʠ: ɸ ï ʘʨʪʝʨʽʷ, ɺ ï ʚʝʥʘ, ʊ ï ʪʨʦʤʙʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʭʨʦʤʦʪʨʦʧʦʤ-

ʚʦʜʥʠʤ ʙʣʘʢʠʪʥʠʤ ʟʘ ʅ.ɿ.ʉʣ̔ʥʯʝʥʢʦ. ʆʙ.20ʭ, ʆʢ.10ʭ.  

 

ʑʝ ʦʜʥʠʤ ʮʽʢʘʚʠʤ ʬʘʢʪʦʤ ʙʫʣʦ ʪʝ, ʱʦ ʚ ʙʦ̔ʧʩʡ̔ʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʄʇɼ 

ʦʢʨʝʤʠʭ ʞʽʥʦʢ ʭʦʯ ʽ ʩʣʘʙʢʦ, ʘʣʝ ʧʨʦʬʘʨʙʦʚʫʚʘʣʠʩʷ ʛʨʫʧʠ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʧʨʦʩʚʽʪʘʭ 

ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ ʽ ʤ̔ʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤʫ ʨʫʩʣʽ (ʨʠʩ. 3.1.1.11). ʗʢʱʦ ʚʠʩʣʦʚʠʪʠʩʷ 

ʙʽʣɹh ʪʦʯʥʦ ï ʧʨʦʬʘʨʙʦʚʫʚʘʣʘʩʷ ʧʝʨʠʬʝʨʽʷ ʝʨʠʪʨʦʮʠʪʽʚ.  

ʆʩʢʽʣʴʢʠ ʽʩʥʫʚʘʣʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʜʘʥʠʡ ʬʘʢʪ ʤʦʞʝ ʙʫʪʠ ʘʨʪʝʬʘʢʪʦʤ, 

ʧʦʚ'ʟ̫ʘʥʠʤ ʽʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʥʝʡʪʨʘʣʽʟʘʮʽʻʶ ʧʝʨʦʢʩʠʜʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʧʨʠ 

ʚʠʢʦʥʘʥʥ̔ ̔ʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʾ ʤʝʪʦʜʠʢʠ, ʫ ʮʠʭ ʞʽʥʦʢ ʟ̔ ʪʠʭ ʞʝ ʩʘʤʠʭ ʧʘʨʘʬ̔ ʥʦʚʠʭ 

ʙʣʦʢʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʦʚʪʦʨʥ̔  ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʽʡʥʠʭ ʟʨʽʟʽʚ ʙʽʦʧʪʘʪʽʚ ʄʇɼ ʟ 

ʙʽʣʴʰ ʪʨʠʚʘʣʦʶ ʥʝʡʪʨʘʣʽʟʘʮʽʻʶ ʝʥʜʦʧʝʨʦʢʩʠʜʘʟʠ ʟ ʧʦʜʚʽʡʥʦʶ ʟʤʽʥʦʶ 

ʥʝʡʪʨʘʣʽʟʫʶʯʦʛʦ ʨʝʘʢʪʠʚʫ. ʈʝʟʫʣʴʪʘʪ ʙʫʚ ʪʠʤ ʩʘʤʠʤ. 

ɺʨʘʭʦʚʫʶʯʠ ʣʦʢʘʣ̔ʟʘʮʽʶ ʪʘʢʠʭ ʬʝʥʦʤʝʥ̔ʚ (ʚʝʥʦʟʥ̔ ʩʫʜʠʥʠ, 

ʤ̔ʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ) ʪʘ ʧʨʦʬʘʨʙʦʚʫʚʘʥʥʷ ʪʽʣʢɹʠ ʧʝʨʠʬʝʨʽʾ ʝʨʠʪʨʦʮʠʪʽʚ, ʙʫʚ 
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ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʜʘʥʠʭ ʚʠʧʘʜʢʘʭ ʤʘʣʘ ʤʽʩʮʝ ʘʜʛʝʟʽʷ ʤʦʣʝʢʫʣ ʬʘʢʪʦʨʫ 

von Willebrand ʥʘ ʧʦʚʝʨʭʥʽ ʝʨʠʪʨʦʮʠʪ̔ ʚ, ʦɦ, ʤʦʞʣʠʚʦ, ʩʣʽʜ ʨʦʟʮʽʥʠʪʠ ʷʢ ʥʘʡʙʽʣʴʰ 

ʨʘʥʥ ̔ʬʘʟʠ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʟʛʦʨʪʢʘ ʢʨʦʚʽ ʚ ʩʫʜʠʥʘʭ ʟ 

ʧʦʚʽʣʴʥʠʤ ʢʨʦʚʦʪʦʢʦʤ.  

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘ 

ʬʘʢʪʦʨ von Willebrand ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʨʘʥʥʽʭ ʬʘʟ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥ̫ ʚ ʩʫʜʠʥʘʭ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦ ʾʜ̔ ʣʷʥʢʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚʧʝʨʰʝ. 

 

 
 

ʈʠʩ. 3.1.1.11. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 39 ï 40 

ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ, ʚʝʥʦʟʥʘ ʩʫʜʠʥʘ. ʇʦʟʥʘʯʢʠ: ɿɽ ï ʟʣʫʱʝʥʽ 

ʝʥʜʦʪʝʣʽʦʮʠʪʠ, ɽ ï ʝʨʠʪʨʦʮʠʪʠ, ʷʢ̔ VWF-ʧʦʟʠʪʠʚʥʦ ʟʘʙʘʨʚʣʝʥ.̔ ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ 

ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪ̔ʣʘʤʠ ʧʨʦʪʠ ʬʘʢʪʦʨʘ von Willebrand ʟ ʧʦʣʽʤʝʨʥʦʶ 

ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ʆʧʠʩʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʬʘʢʪʦʨʫ von Willebrand ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʫ 39 ï 40 ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪ̔ ʧʨʠ ɿɼɸɺ ʧʨʦʽʣʁʩʪʨʦʚʘʥʽ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦ  ʁ

ʨʠʩʫʥʢʘ 3.1.1.12. 
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ʈʠʩ. 3.1.1.12. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 39 ï 40 

ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ, ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʬʘʢʪʦʨʫ von Willebrand: 1 

ï ʩʧʽʨʘʣʴʥʘ ʘʨʪʝʨʽ̫: ʤʘʩʠʚʥʘ ʜʝʩʢʚʘʤʘʮʽ̫ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, 2 ï ʚʝʥʦʟʥʘ ʩʫʜʠʥʘ: 

ʥʠʪʢʠ ʬʽʙʨʠʥʫ, 3 ï ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ, 4 ï ʤʽʦʤʝʪʨʽʘʣʴʥʠʡ ʩʝʛʤʝʥʪ 

ʩʧ̔ʨʘʣʴʥʦʾ ʘʨʪʝʨʽ:ʾ ʥʠʪʢʠ ʬʽʙʨʠʥʫ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ 

ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʬʘʢʪʦʨʘ von Willebrand ʟ ʧʦʣʽʤʝʨʥʦ ʁ ʩʠʩʪʝʤʦʶ ʚʟ̔ʫʘʣʽʟʘʮ̔ʾ  

ʧʝʨʦʢʩʠʜʘʟʠ ʜʘ̔ʤ̔ʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥ̫ ʤ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. 

ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ʗʢ ʚʽʜʦʤʦ, ʚ ʫʤʦʚʘʭ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʪʘ ʘʥʝʤʽʾ ʚ ʦʨʛʘʥʽʟʤʽ ʞʽʥʢʠ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʥʘ ʧʘʪʦʣʦʛʽʷ, ʟʫʤʦʚʣʝʥʘ ʧʦʨʫ ʝhʥʥʷʤ ʦʙʤʥ̔ʫ ʙʽʣʢʽʚ, 
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ʟʥʠʞʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪ̔ ʜʠʭʘʣʥɹʠʭ ʬʝʨʤʝʥʪ̔ʚ, ʦʙʤʝʞʝʥʥʷʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʘ̔ʣʫ ʢʣʽʪʠʥ, ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ, ʛʽʧʦʢʩʽʻʶ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ 

ʜʠʩʬʫʥʢʮʽʻʶ, ʷʢʘ ʩʧʨʠʯʠʥʷʻ ʨʽʟʥʦʧʣʘʥʦʚʫ ʧʘʪʦʣʦʛʽʶ ʚ ʩʠʩʪʝʤʽ çʤʘʪʠ-ʧʣʘʮʝʥʪʘ-

ʧʣʽʜè, ʨʠʟʠʢʠ ʷʢʦ ʾʟʘʣʝʞʘʪʴ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʘʥʝʤ̔ ʾ [100, 125, 171, 284, 324]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʥʪʝʥʩʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩ̫ ʧʨʦʮʝʩʠ ʦʢʠʩʥʶʚʘʣɹ ʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ (ʆʄɹ) ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ (ʆʇ) ʚ ʪʢʘʥʠʥʘʭ, ʩʪʘʚ ʠh 

ʥʦʚʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʦʜʥʘʢ ʪʘʢʠʡ ʘʩʧʝʢʪ ʚʣ̔ɹ ʥʦʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʝʥʜʦʪʝʣʽʾ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʨʽʟʥʠʭ ʪʠʧʚ̔ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ɿɼɸɺ 

ʜʦʩʽ ʥʝ ʚʠʚʯʘʚʩʷ. 

ʆʢʠʩʥʝʥʥʷ ʘʤʽʥʦʛʨʫʧ ʙ̔ ʣʢʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥ̫ ʤʽʞ 

ʘʤ̔ʥʦ- ʪʘ ʢʘʨʙʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ, ʷʢʝ ʤʦʞʥʘ ʦʮ̔ʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʁ  

ʛʩ̔ʪʦʭʽʤ̔ʯʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘ çʢʠʩʣʽè ʪʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ ʟ ʙʨʦʤʬʝʥʦʣʦʚʠʤ ʩʠʥʽʤ ʟʘ 

Mikel Calvo. ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʙʽʣʢʠ ʟʘʙʘʨʚʣʶʶʪʴʩʷ ʚ ʨ̔ʟʥ̔ ʢʦʣʴʦʨʠ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʽʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʤ̫ ʮʠʭ ʩʧʦʣʫʢ: ʧʨʠ ʧʝʨʝʚʘʞʘʥʥʽ 

ʘʤ̔ʥʦʛʨʫʧ ʙ̔ʣʢʠ ʬʘʨʙʫʁʪɹʩ̫  ʚ ʩʠʥʽʡ ʢʦʣʽʨ, ʘ ʧʨʠ ʷʚʥʦʤʫ ʧʝʨʝʚʘʞʘʥʥʽ 

ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ï ʫ ʯʝʨʚʦʥʠʡ. ɺʽʟʫʘʣʴʥʘ ʪʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʆʄɹ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʢʨʦʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʥ̫ʭ 

ʛ̔ ʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʽʚ, ʧʦʬʘʨʙʦʚʘʥʠʭ ʙʨʦʤʬʝʥʦʣʦʚʠʤ ʩʠʥʤ̔ ʟʘ Mikel Calvo [16, 28].  

ʇʨʦʮʝʩʠ ʦʢʠʩʥʝʥʥʷ ʘʤʽʥʦʛʨʫʧ ʘʤ̔ ʥʦʢʠʩʣʦʪ ʙʽʣʢ̔ʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʢʘʟʘʥʠʤʠ ʬʫʥʢʮ̔ʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʥʘ ʢʦʨʠʩʪʴ 

ʢʘʨʙʦʢʩʠʣʴʥʠʭ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʠʢʠ Mikel Calvo ʧʨʦʷʚʣʷʪʠʤʝʪʴʩʷ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʯʝʨʚʦʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʧʝʢʪʨʫ ʽ ʟʫʤʦʚʠʪʴ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ 

ʢʦʝʬʽʮʽ̒ ʥʪʫ R/B (ʩʧʽʚʚʽʜʥʦh ʝʥʥʷ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʯʝʨʚʦʥʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʩʧʝʢʪʨʽʚ 

ʟʘʙʘʨʚʣʝʥʥʷ ʚʜ̔ ʘʥʛʣ. çRed» / «Blue»), ʷʢʠʡ ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʪʣʫʤʘʯʝʥʥʷ ̔ ʙʫʜʝ 

ʤ̔ ʨʦʶ ʦʢʠʩʥʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ [17, 56].  

ʎ̔ʢʘʚʽʩʪʴ ʜʦ ʧʨʦʮʝʩʽʚ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʧʨʠ ɿɼɸɺ ʧʦʚ'ʷʟʘʥʘ 

ʽʟ ʪʠʤ, ʦɦ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʥʠʡ ʩʪʘʥ ʩʧʨʠʯʠʥʷʻ ʩʫʪʪʻʚʫ ʤʦʜʠʬʽʢʘʮʽʶ ʙʽʣʢ̔ʚ ʫ ʨʽʟʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʟʘʚʞʜʠ ʚʜʘ̒ʪʩɹ̫ 

ʧʝʨʝʜʙʘʯʠʪʠ ʝʬʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ, ʪʘ ʾʭʥ  ʁʣʦʢʘʣʽʟʘʮʽʁ [15, 19].  
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ʆʢʠʩʥʝʥʦ ʤʦʜʠʬʽʢʦʚʘʥ ̔ ʙʽʣʢʠ ʟʥʘʯʥʦ ʣʝʛhʝ ʧʜ̔ʜʘʶʪʴʩʷ ʣʽʟʠʩʫ, ʪʦʤʫ 

ʥ̔ʪʝʥʩʠʬʽʢʘʮʽʷ ʆʄɹ ʧʦʚʠʥʥʘ ʟʙʣ̔ʴʰʫʚʘʪʠ ʧʨʦʪʝʦʣʽʟ, ʫ ʪ.ʯ. ʦʙʤʝʞʝʥʠʡ [30]. 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʟ̔ʫ (ʆʇ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʥ̔ʥʛʜ̔ʨʠʥʦʚʦ-ʰʠʬʦʚʩʢɹʦ ʾ ʨʝʘʢʮʽʾ ʥʘ ʚ̔ʣʥɹʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʟʘ ʤʝʪʦʜʦʤ 

A.Yasuma ʪʘ T.Ichikava ʜʘʻ ʤʦʞʣʠʚʽʩʪɹ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʝ ʛʽʩʪʦʭʽʤʽʯʥʝ 

ʟʘʙʘʨʚʣʝʥʥʷ ʫ ʬʙ̔ʨʠʥʦʾʜʽ, ʜʝʮʠʜʫʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ, ʘ ʪʘʢʦʞ ʚ 

ʜʝʷʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʭʦʨʽʘʣʴʥʠʭ ʚʦʨʩʠʥʦʢ ʧʣʘʮʝʥʪʠ [28, 31, 32, 35].  

ʆʪʨʠʤʘʥʽ ʫʩʝʨʝʜʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽ̒ ʥʪʫ R/B ʧʨʠ ʛ̔ʩʪʦʭ̔ ʤʯ̔ʥʦʤʫ 

ʟʘʙʘʨʚʣʝʥʥʽ ʥʘ «ʢʠʩʣʽ» ʪʘ «ʦʩʥʦʚʥʽ» ʙʽʣʢʠ ʟʘ Mikel Calvo ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʥʘʚʝʜʝʥ ̔ʫ ʪʘʙʣʠʮʷʭ 3.1.1.8 ʪʘ 3.1.1.9. ʈʦʟʙʽʞʥʦʩʪʽ 

ʤ̔ʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥ̫ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥ̔ ʭ 

ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. 

 

ʊʘʙʣʠʮʷ 3.1.1.8 

ʂʦʝʬʽʮʽʻʥʪ R/B ʧʨʠ ʛ̔ʩʪʦʭʽʤʽʯʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥʽ ʥʘ «ʢʠʩʣʽ» ʪʘ «ʦʩʥʦʚʥ̔» ʙ̔ ʣʢʠ 

ʟʘ Mikel Calvo ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ  

(ʛʨʫʧʠ ʧʦʨʚ̔ʥʷʥʥʷ) (ʄÑm) 

 

ʂʦʝʬʽʮʽʥ̒ʪ R/B ʧʨʠ 

ʛʩ̔ʪʦʭʽʤʽʯʥʦʤʫ 

ʟʘʙʘʨʚʣʝʥʥʽ ʥʘ 

«ʢʠʩʣ̔» ʪʘ «ʦʩʥʦʚʥ»̔ 

ʙʽʣʢʠ ʟʘ Mikel Calvo 

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ  

ʌʽʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛʽʪʥ̔ʩʪʴ 

(n=20) 

ʄʇʅ  

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʉʧʨ̔ʘʣɹʥʽ ʘʨʪʝʨʽʾ 1,02±0,018 
1,26±0,014 

ʈʬ=0,013 
1,34±0,012 

ʈʬ=0,012 

1,87±0,018 

ʈʬ<0,001 

ʈɯ=0,023 

ɺʝʥʦʟʥʽ ʩʫʜʠʥʠ 1,14±0,016 
1,33±0,015 

ʈʬ=0,029 

1,46±0,011 

ʈʬ=0,008 

1,91±0,017 

ʈʬ<0,001 

ʈɯ=0,021 

ʉʫʜʠʥʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ 

1,24±0,013 
1,41±0,012 

ʈʬ=0,031 

1,51±0,013 

ʈʬ=0,009 

1,97±0,016 

ʈʬ<0,001 

ʈɯ=0,015 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥ̫ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʽʜʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ, ʈɯ ï ʟʽ ɿɼɸɺ ɯ ʩʪ. 
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ɿ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʦɦ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥ̔ʡ ʚʘʛʽʪʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪ 

R/B ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʄʇɼ ʚ ʩʝʨʝʜʥɹ ʦʤʫ ʻ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʦʜʠʥʠʮ .ʁ ʊʘʢʠʤ 

ʯʠʥʦʤ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ «ʢʠʩʣʠʤʠè ʪʘ çʦʩʥʦʚʥʠʤʠè ʙʽʣʢʘʤʠ ʥʘʚʽʪʴ ʚ ʥʦʨʤʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ çʢʠʩʣʠʭè ʙ̔ʣʢʽʚ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʚʩʽʭ 

ʩʫʜʠʥ ʄʇɼ ʽ ʻ ʦʩʦʙʣʠʚʦ ʚʠʨʘʞʝʥʠʤ ʚ ʩʫʜʠʥʘʭ ʤʽʢʨʦʮʠʨʢʫʣʪ̫ʦʨʥʦʛʦ ʨʫʩʣʘ 

(ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʤ̔ ʞ ʝʥʜʦʪʝʣʽʻʤ ʚʢʘʟʘʥʠʭ ʪʠʧʽʚ ʩʫʜʠʥ P<0,05). ʊʠʧʦʚʘ 

ʢʘʨʪʠʥʘ ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.1.1.13. 

 

ʊʘʙʣʠʮʷ 3.1.1.9 

ʂʦʝʬʽʮʽ̒ʥʪ R/B ʧʨʠ ʛʽʩʪʦʭʽʤ̔ ʯʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥ̔ ʥʘ çʢʠʩʣè̔ ʪʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ 

ʟʘ Mikel  Calvo ʚ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ  

(ʦʩʥʦʚʥ ̔ʛʨʫʧʠ) (ʄ±m) 

 

ʂʦʝʬ̔ʮʽʻʥʪ R/B ʧʨʠ 

ʛ̔ ʩʪʦʭʽʤʽʯʥʦʤʫ 

ʟʘʙʘʨʚʣʝʥʥʽ ʥʘ çʢʠʩʣʽè 

ʪʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ ʟʘ 

Mikel Calvo 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ  

ʄʇʅ ʟʽ  

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ  

ɿɼɸɺ ɯɯ ʩʪ 

(n=24)  

ʄʇʅ ʟʽ  

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʉʧʨ̔ʘʣʴʥʽ ʘʨʪʝʨʽʾ 

2,02±0,018 

ʈʤ=0,022 

ʈɯ=0,037 

2,31±0,014 

ʈʤ=0,008 

ʈɯɯ=0,035 

ʈʤɯ=0,016 

2,54±0,016 

ʈʤ<0,001 

ʈʤɯ=0,001 

ʈʤɯɯ=0,009 

ɺʝʥʦʟʥʽ ʩʫʜʠʥʠ 

2,11±0,015 

ʈʤ=0,002 

ʈɯ=0,027 

2,39±0,012 

ʈʤ=0,002 

ʈɯɯ=0,018 

ʈʤɯ=0,034 

2,61±0,014 

ʈʤ<0,001 

ʈʤɯ=0,001 

ʈʤɯɯ=0,004 

ʉʫʜʠʥʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ 

2,22±0,016 

ʈʤ=0,016 

ʈɯ=0,028 

2,53±0,014 

ʈʤ=0,007 

ʈɯɯ=0,025 

ʈʤɯ=0,032 

2,68±0,017 

ʈʤ<0,001 

ʈʤɯ=0,001 

ʈʤɯɯ=0,009 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙ̔ ʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥ̔ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥ̫ ʥɹ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚʽʨʦʛʽʜʥ̔ʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚʽʜ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʽʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚʽʜ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚʽʜ ʛʨʫʧʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚ̔ ʜ ʄʇʅ ʟ̔  ɿɼɸɺ ɯɯ ʩʪ. 

 

ʋʩʝʨʝʜʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʝʬ̔ʮ̔̒ ʥʪʫ R/B ʚ ʝʥʜʦʪʝʣ̔ʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʚʩʽʭ 

ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ ʛʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʄʇʅ ʙʝʟ ʘʥʝʤʽʾ 
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ʧʝʨʝʚʠʱʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ (ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʨʦʟʙʽʞʥʦʩʪʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʡ̔ ʚʘʛʽʪʥʦʩʪ̔  ï Pʬ<0,001, 

ʤ̔ ʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʝʥʜʦʪʝʣʽʾ ʘʨʪʝʨ̔ʡ, ʚʝʥ ʪʘ ʤ̔ ʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ï P<0,05). 

ʋ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ɿɼɸɺ ʙʝʟ ʢʣʽʥʯ̔ʥʠʭ ʦʟʥʘʢ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʟʘʣʝʞʥʦ ʚ̔ʜ ʩʪʫʧʝʥ̫ ʘʥʝʤ̔ʾ, ʦʟʥʘʢʠ ʘʣʴʪʝʨʘʮʽʾ ʝʥʜʦʪʝʣʽʶ ʚʩ̔ʭ ʪʠʧʽʚ 

ʩʫʜʠʥ ʄʇɼ ʨʽʟʢʦ ʟʨʦʩʪʘʣʠ ʧʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪ,ʁ ʜʝʦɦ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦ ʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʷʭ (ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙ̔ʞʥʦʩʪʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ï Pʬ<0,001, ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚ 

ʝʥʜʦʪʝʣʽʾ ʘʨʪʝʨʽʡ, ʚʝʥ ʪʘ ʤʢ̔ʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ï P<0,05). 

 

 

ʈʠʩ.3.1.1.13. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜ̔ ʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ ï 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʯ̔ʥʦʾ ʚʘʛʽʪʥʦʩʪʽ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ çʢʠʩʣ̔è ʪʘ çʦʩʥʦʚʥʽè 

ʙʽʣʢʠ ʙʨʦʤʬʝʥʦʣʦʚʠʤ ʩʠʥʽʤ ʟʘ Mikel Calvo. ʆʙ.40ʭ, ʆʢ.15 ʭ 

 

ʆʮ̔ ʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʝʬʽʮʽʻʥʪʫ R/B ʫ ʙ̔ʦʧʪʘʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʄʇʅ ʧʨʠ 

ɿɼɸɺ ɯ ï ɯɯ ʩʪʫʧʝʥʽʚ ʧʦʢʘʟʘʣʘ 1,5-2 ʢʨʘʪʥʝ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʘʥʝʤʽʾ, 

ʧʝʨʝʚʘʞʘʥʥʷ ʯʝʨʚʦʥʦʛʦ ʩʧʝʢʪʨʫ ʚ ʝʥʜʦʪʝʣʽʾ ʚʩʽʭ ʪʠʧʽʚ ʩʫʜʠʥ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ, 

ʧʦʨ̔ʚʥʷʥʦ ʟ ʛʨʫʧʘʤʠ ʽʟ ɿɼɸɺ ʙʝʟ ʄʇʅ. ʉʧ̔ ʚʚʽʜʥʦ ʝhʥʥ̫  çʢʠʩʣʠʭè ʪʘ çʦʩʥʦʚʥʠʭè 

ʙ̔ ʣʢʽʚ ʟʘ Mikel Calvo ʧʨʠ ʛʽʩʪʦʭʤ̔ʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥ̔ ʩʫʜʠʥ ʄʇɼ ʧʨʠ 
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ʬʟ̔ʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʨʠ ɿɼɸɺ ʧʨʦʽʣʁʩʪʨʦʚʘʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 3.1.1.13 ʽ 

3.1.1.14. 

 

 

ʈʠʩ.3.1.1.14. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʣ̔ʥ̫ʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ ï 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʭʨʦʥʯ̔ʥʦʾ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʧʝʨʝʚʘʞʘʥʥʷ ʯʝʨʚʦʥʦʛʦ ʩʧʝʢʪʨʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʥʘ 

«ʢʠʩʣʽè ʪʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ ʙʨʦʤʬʝʥʦʣʦʚʠʤ ʩʠʥʽʤ ʟʘ Mikel Calvo. ʆʙ.40ʭ, ʆʢ.15 ʭ 

 

ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ, ʦʯʝʚʠʜʥʦ, ʩʣʽʜ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʽʥʪʝʥʩʠʬʽʢʘʮ̔ʁ 

ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʣ̔ʢʽʚ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ, ʚʝʥ ʪʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʛ̔ʧʦʢʩʽʾ ʪʘ ʟʘʣ̔ʟʦʜʝʬʽʮʠʪʫ: ʧʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ʪʘ ʄʇʅ 

ʚ̔ ʜʤʽʯʝʥʦ 2-2,5 ʢʨʘʪʥʝ ʧʝʨʝʚʘʞʘʥʥʷ «ʢʠʩʣʠʭè ʙʽʣʢʽʚ ʚ ʩʫʜʠʥʘʭ ʚʩʽʭ ʪʠʧ̔ ʚ ʄʇɼ 

(ʈʤ<0,001, ʈʤɯÒ0,001, ʈʤɯɯ<0,009). 

ʆʧʠʩʘʥʘ ʩʪʽʡʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦʥʫʢʘʣʘ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʟ̔ʫ ʟ ʦʙʨʘʭʫʚʘʥʥʷʤ ʩʠʣʠ ʚʧʣʠʚʫ ɿɼɸɺ ʥʘ ʧʨʦʮʝʩʠ ʚ̔ ʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ 

ʫh ʢʦʜʞʝʥʥʷ ʙʣ̔ʢ̔ʚ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ. ʇʨʦʚʝʜʝʥʠʡ 

ʟʘ ʤʝʪʦʜʦʤ ʉʥʝʜʝʢʦʨʘ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʩʠʣʠ ʚʧʣʠʚʫ ɿɼɸɺ ʥʘ ʢʦʝʬʽʮʽʻʥʪ R/B 

ʷʢ ʤʽʨʫ ʆʄɹ ʧʦʢʘʟʘʚ ʚʠʩʦʢʽ ʮʠʬʨʠ: ʜʣʷ ʝʥʜʦʪʝʣʽʶ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʡ̔ ï 38,6% 
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(ʨ=0,002), ʚʝʥ ï 35,5% (ʨ=0,008), ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ï 33,7% 

(ʨ=0,025). ɺʽʨʦʛʽʜʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʦʙʨʘʭʦʚʘʥʦ ʟʘ F-ʢʨʠʪʝʨʽʻʤ 

ʌʽʰʝʨʘ.  

ɸʥʘʣʽʟ ʛʽʩʪʦʭʽʤʽʯʥʦʾ ʢʘʨʪʠʥʠ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚ ʤʘʪʝʨʽʘʣʽ ʙʽʦʧʪʘʪʚ̔ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʚ ʛʨʫʧʘʭ ʜʦʩʣ̔ʜʞʝʥʥ ̫ʧʦʢʘʟʘʚ ʪʽ ʞ ʟʘʢʦʥʦʤ̔ʨʥʦʩʪ̔, ʷʢ ʽ 

ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ɦʦʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʆʄɹ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʩʫʜʠʥ. 

 

ʊʘʙʣʠʮ̫ 3.1.1.10 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʣ̔ʴʥʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʟʘ 

A.Yasuma ʪʘ T.Ichikava ʚ ʝʥʜʦʪʝʣʽ ʾʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ  

(ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥ̫  ʥʘ 

ʚ̔ ʣʴʥʽ ʘʤʽʥʦʛʨʫʧʠ 

ʙʽʣʢʽʚ ʟʘ A.Yasuma 

ʪʘ T.Ichikava 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ɻʨʫʧʠ ʧʦʨ̔ʚʥʷʥʥʷ  

ʌʽʟ̔ʦʣʦʛʽʯʥʘ 

ʚʘʛʽʪʥʽʩʪʴ 

(n=20) 

ʄʇʅ  

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʉʧʽʨʘʣʴʥʽ ʘʨʪʝʨʽʾ 0,116±0,0012 
0,187±0,0015 

ʈʬ=0,022 

0,196±0,0017 

ʈʬ=0,018 

 

0,207±0,0016 

ʈʬ<0,001 

ʈɯ<0,001 

ɺʝʥʦʟʥʽ ʩʫʜʠʥʠ 0,122±0,0012 
0,194±0,0013 

ʈʬ=0,006 

0,207±0,0015 

ʈʬ=0,001 

0,219±0,0018 

ʈʬ<0,001 

ʈɯ<0,001 

ʉʫʜʠʥʠ 

ʤ̔ʢʨʦʮʠʨʢʫʣʷʪʦʨ-

ʥʦʛʦ ʨʫʩʣʘ 

0,136±0,0014 
0,205±0,0015 

ʈʬ=0,011 

0,217±0,0013 

ʈʬ=0,003 

0,229±0,0014 

ʈʬ<0,001 

ʈɯ<0,001 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙ̔ʞʥʦʩʪ̔ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥ̔  ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʜ̔ʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʁ  ʚʘʛʽʪʥʽʩʪʶ, ʈɯ ï ʟ̔  ɿɼɸɺ ɯ ʩʪ. 

 

ʗʢ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʜʘʥʠʤʠ ʪʘʙʣʠʮ̔ 3.1.1.10 (ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-

ʂʝʡʣʩʘ), ʚ̔ʜʧʦʚʽʜʥʦ ʜʦ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʟʘʙʘʨʚʣʝʥʥ ̫ʥʘ ʚ̔ ʣʴʥʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢ̔ ʚ 
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ʟʘ ʤʝʪʦʜʦʤ A.Yasuma ʪʘ T.Ichikava, ʨʽʚʝʥʴ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʩʫʜʠʥ ʄʇɼ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʻ ʩʫʪʪʻʚʦ 

ʥʠʞʯʠʤ ʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʷʭ ʧʦʨ̔ʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʩʫʜʠʥ (ʚʨ̔ʦʛʜ̔ʥ̔ʩʪɹ 

ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʝʥʜʦʪʝʣʽʾ ʘʨʪʝʨʽʡ, ʚʝʥ ʪʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ ï P<0,05). 

ɿʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚʽʜʤʽʯʝʥʦ ʚ ʝʥʜʦʪʝʣʽʾ ʚʩʽʭ 

ʪʠʧ̔ʚ ʩʫʜʠʥ ʄʇɼ ʫ ʚʘʛʽʪʥʠʭ ʟ ʄʇʅ ʙʝʟ ʘʥʝʤʽʾ (ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ï Pʬ<0,05, ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʝʥʜʦʪʝʣʽʾ ʘʨʪʝʨʽʡ, ʚʝʥ ʪʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ï P<0,001), 

ʜʝʱʦ ʽʥʪʝʥʩʠʚʥʽʰʝ ï ʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʷʭ (ʈʬ=0,022). 

ʋʩʝʨʝʜʥʝʥʽ ʜʘʥʽ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʣɹ ʥʽ 

ʘʤ̔ ʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʧʨʠ ɿɼɸɺ ɯ ï ɯɯ ʩʪʫʧʝʥʽʚ ʙʝʟ ʄʇʅ ʩʫʪʪʻʚʦ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʧʘʨʘʤʝʪʨʠ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪ ̔ ʫ ʚʩʭ̔ ʪʠʧʘʭ ʩʫʜʠʥ ʪʘ 

ʫʟʛʦʜʞʫʚʘʣʠʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʘʥʝʤʽʾ (ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ Pʬ<0,018, ʈɯ<0,001, ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʝʥʜʦʪʝʣʽʾ ʘʨʪʝʨ̔ʡ, ʚʝʥ ʪʘ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ï P<0,05). ɺ̔ ʜʤʽʯʝʥʦ 1,6-1,8 ï ʢʨʘʪʥʝ ʟʨʦʩʪʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥ̫  ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚ ʮʠʪʦʧʣʘʟʤʽ ʝʥʜʦʪʝʣʽʁ ʩʧʨ̔ʘʣɹʥʠʭ 

ʘʨʪʝʨʽʡ ʄʇɼ. 

ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 3.1.1.11 ʜʘʥʠʤʠ ʫ ʛʨʫʧʘʭ ʜʦʩʣʜ̔ʞʝʥʥ ̫

ʛʝʩʪʘʮʽʾ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʘʥʝʤʽʾ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʘʤʠ ʽʟ ɿɼɸɺ ʙʝʟ ʄʇʅ, ʚʽʜʤʽʯʝʥʦ 1,5 ï ʢʨʘʪʥʝ ʟʨʦʩʪʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚ ʮʠʪʦʧʣʘʟʤʽ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʄʇɼ: ʽʟ 

ʥʘʨʦʩʪʘʥʥʷʤ ʩʪʫʧʝʥʷ ɿɼɸɺ ʧʝʨʝʚʘʞʘʻ ʆʇ ʚ ʝʥʜʦʪʝʣ̔ʦʮʠʪʘʭ ʩʧ̔ʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ 

ʧʦʨ̔ʚʥʷʥʦ ʟ ʚʝʥʘʤʠ ʪʘ ʩʫʜʠʥʘʤʠ ʤʽʢʨʦʮʠʨʢʫʣʪ̫ʦʨʥʦʛʦ ʨʫʩʣʘ. 

ʆʪʞʝ, ʘʥʘʣʽʟ ʢʽʣɹʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʠʩʥʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮ̔ʾ ʙʽʣʢʽʚ 

ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʜʦʟʚʦʣʷʻ ʜʡ̔ʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ 

ʚʘʛʽʪʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚ̔ʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʙʽʣʢʽʚ ʝʥʜʦʪʝʣʽʶ 

ʥʘʡʥʠʞʯʦʶ ʻ ʚ ʩʧ̔ ʨʘʣʴʥʠʭ ʘʨʪʝʨʽʷʭ, ʘ ʥʘʡʚʠɦ ʦ  ʁ ï ʚ ʩʫʜʠʥʘʭ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ.  
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ʊʘʙʣʠʮʷ 3.1.1.11 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʣ̔ʴʥʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʟʘ 

A.Yasuma ʪʘ T.Ichikava ʚ ʝʥʜʦʪʝʣʽʾ  ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʣ̫̔ ʥʢʠ  

(ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʛʩ̔ʪʦʭ̔ʤʽʯʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʣʴʥʽ 

ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʟʘ 

A.Yasuma ʪʘ T.Ichikava 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ  

ʄʇʅ ʟʽ  

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟ̔  

ɿɼɸɺ ɯɯ ʩʪ 

(n=24)  

ʄʇʅ ʟʽ  

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʉʧʽʨʘʣʴʥ ̔ʘʨʪʝʨʽ ʾ

0,276±0,0017 

ʈʤ=0,008 

ʈɯ=0,022 

0,298±0,0016 

ʈʤ=0,001 

ʈɯɯ=0,008 

ʈʤɯ=0,028 

0,306±0,0017 

ʈʤ<0,001 

ʈʤɯ=0,031 

ʈʤɯɯ=0,029 

ɺʝʥʦʟʥ̔ ʩʫʜʠʥʠ 

0,282±0,0013 

ʈʤ=0,002 

ʈɯ=0,014 

0,311±0,0017 

ʈʤ<0,001 

ʈɯɯ=0,008 

ʈʤɯ=0,018 

0,328±0,0012 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,008 

ʉʫʜʠʥʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ 

0,295±0,0015 

ʈʤ=0,001 

ʈɯ=0,007 

0,321±0,0014 

ʈʤ<0,001 

ʈɯɯ=0,006 

ʈʤɯ=0,013 

0,336±0,0015 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,005 

ʇʨʠʤ̔ʪʢʘ. ʈʦʟʙ̔ʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʜ̔ʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚʽʜ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʜ̔ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚʜ̔ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚʽʜ ʛʨʫʧʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚʽʜ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 

 

ʋ ʚʠʧʘʜʢʘʭ ʛʝʩʪʘʮʽʾ ʧʨʠ ɿɼɸɺ ʽʥʪʝʥʩʠʬʽʢʘʮʽ̫ ʧʨʦʮʝʩʽʚ ʦʢʠʩʥʁ ʚʘʣʴʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʝʥʜʦʪʝʣʽʾ ʚʩʽʭ 

ʪʠʧʽʚ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʥ̫ʢʠ ʪʘ ʫʟʛʦʜʞʫ̒ʪɹʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʪʞ̫ʢʦʩʪʽ 

ʘʥʝʤʽʾ. ɿʘʣʽʟʦʜʝʬ̔ ʮʠʪʥʘ ʘʥʝʤʽ̫ ̔ ʩʪʦʪʥʦ ʚʧʣʠʚʘ̒  ʥʘ ʤʦʜʠʬʽʢʘʮʽʶ ʙʽʣʢʽʚ ʚ 

ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ï ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ 

ʦʩʦʙʣʠʚʦ, ʱʦ ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʩʫʪʪʻʚʠʡ ʬʘʢʪʦʨ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ 

ʪʘ ʧʨʝʜʠʢʪʦʨ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʣʘʜʚ̔ ʫ ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʣʦʞʽ ʤʘʪʢʠ ʟ 

ʧʦʨʫ ʝhʥʥʷʤ ʧʝʨʬʫʟʽʾ ʽʥʪʝʨʚʽʣɹʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ.  
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ɿʦʙʨʘʞʝʥʥʷ ʛʩ̔ʪʦʭ̔ ʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʣʴʥʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʟʘ 

A.Yasuma ʪʘ T.Ichikava ʚ ʩʫʜʠʥʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʦʽʣʶʩʪʨʦʚʘʥʽ 

ʥʘ ʨʠʩʫʥʢʫ 3.1.1.15. 

 

   

ʈʠʩ.3.1.1.15. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʚ̔ ʛʝʩʪʘʮʽʾ: 1 ï 

ʩʧʦʩʪʝʨʝʞʝʥʥ̫ ʬʽʟʽʦʣʦʛ̔ʯʥʦʾ ʛʝʩʪʘʮʽʾ; 2 ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ʟ 

ʢʣʥ̔ʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʍʇʅ (ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ). ʅ̔ʥʛ̔ʜʨʠʥʦʚʦ-

ʰʠʬʦʚʩʢɹʘ ʛʽʩʪʦʭʤ̔ʽʯʥʘ ʨʝʘʢʮʽʷ ʥʘ ʚʽʣʴʥ̔ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢ̔ ʚ ʟʘ A.Yasuma ʪʘ 

T.Ichikava. ʆʙ.20ʭ, ʆʢ.10 ʭ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʢʣʘʜʝʥʠʭ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʩʠʩʪʝʤʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʧʨʠ ɿɼɸɺ 

ʨʦʟʚʠʚʘʁʪʴʩʷ ʧʝʚʥʽ ʧʨʦʮʝʩʠ: ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʽ 

ʥʝʧʦʚʥʦʮ̔ ʥʥʦʶ ʛʝʩʪʘʮ̔ʡʥʦʾ ʧʝʨʝʙʫʜʦʚʦʶ ʩʫʜʠʥ ʄʇɼ, ʩʧʨʠʯʠʥʷʪʁ ɹʥʝʘʜʝʢʚʘʪʥʫ 

ʧʝʨʬʫʟʽʶ ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʧʦʛʣʠʙʣʶʶʯʠ 

ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ, ʱʦ ʚ ʫʤʦʚʘʭ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ, ʡʤʦʚʨ̔ʥʦ, ʩʧʨʠ̫ʻ ʨʽʟʢʦʤʫ 

ʦʙʤʝʞʝʥʥʁ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, 

ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ ʟʥʘʯʥʦʶ ʤʽʨʦ  ʁ ʡ ʚʠʟʥʘʯʘʻ ʛʝʩʪʘʮʽʡʥʫ ʟʨʽʣʽʩʪʴ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ. 

 

1 2 
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3.1.2. ɻʽʩʪʦʭʽʤʽʯʥʝ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʽʥʚʘʟʽʾ 

ʝʢʩʪʨʘʚ̔ ʣʦɹʟʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ. 

ʂʣʶʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜ̔ʣ̫ʥʢʠ  ̒

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʘ ʽʥʚʘʟ̫̔ (ʎʊɯ) ï ʧʨʦʮʝʩ ʤ̔ʛʨʘʮʽʾ ʢʣʽʪʠʥ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ (ʎʊ) 

ʟ ʧʣʘʮʝʥʪʠ ʚ ʝʥʜʦʤʝʪʨʡ̔ ʽ ʤʽʦʤʝʪʨʽʡ, ʜʝ ʚʦʥʠ ʚʠʙʽʨʢʦʚʦ ʧʨʦʥʠʢʘʶʪʴ ʚ ʘʨʪʝʨʽʾ 

ʤʘʪʢʠ ʽ ʤʦʜʠʬʽʢʫʶʪʴ ʾʭ ʚ ʨʦʟhʠʨʝʥʽ ʩʫʜʠʥʥʽ ʢʘʥʘʣʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʁ ʪɹ  ʧʨʠʪʽʢ 

ʥʘʙʘʛʘʪʦ ʙʣ̔ɹ ʦhʛʦ ʦʙôʻʤʫ ʢʨʦʚʽ ʜʦ ʧʣʘʮʝʥʪʠ. ɿʘʚʜʷʢʠ ʮʦɹʤʫ ʚʩʪʘʥʦʚʣʶʪ̒ɹʩʷ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʡ ʢʨʦʚʦʦʙʽʛ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʘʪʴ ʨʽʩʪ ʝʤʙʨʽʦʥʘ ʽ ʧʣʦʜʘ, ʪʦʙʪʦ 

ʫʩʧʽʰʥʝ ʟʘʚʝʨʰʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʘʙʦ ʾʾ ʚʪʨʘʪʘ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ [37, 58, 70, 109, 115]. 

ɺʽʜʦʤʦ, ʱʦ ʥʘ ʰʣʷʭʫ ʎʊɯ ʟ ʦʩʥʦʚ ʢ̫̔ʨʥʠʭ ʚʦʨʩʠʥʦʢ ʚ ʤʽʦʤʝʪʨʽʡ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ ʟʤʽʥʶʻ ʝʢʩʧʨʝʩʽʶ ʬʘʢʪʦʨʽʚ ʽ ʩʪʨʫʢʪʫʨʫ ʨʝʮʝʧʪʦʨʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʥʝʦʘʥʛʽʦʛʝʥʝʟʽ ʽ ʚʘʩʢʫʣʦʛʝʥʝʟʽ, ʩʪʠʤʫʣʶʻ ʧʨʦʜʫʢʮʽʶ ʘʥʛʽʦʛʝʥʥʠʭ 

ʬʘʢʪʦʨʽʚ. ʇ̔ʜ ʯʘʩ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʨʝʜʫʢʫʶʪʴʩʷ ʨʝʮʝʧʪʦʨʠ, ʷʢ̔ 

ʻ ʩʧʝʮʠʬʯ̔ʥʠʤʠ ʜʣʷ ʎʊ ʫ ʩʢʣʘʜʽ ʝʧʽʪʝʣʽʶ ʚʦʨʩʠʥʦʢ [66, 75, 84, 184, 225, 272, 296]. 

ɽʢʩʪʨʘʚʽʣʴʦʟʥʠʡ ʘʙʦ ʽʥʚʘʟʠʚʥʠʡ ʎʊ ʪʨʘʜʠʮʽʡʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ (ɯʎ), ʝʥʜʦʚʘʩʢʫʣʷʨʥʠʡ ʘʙʦ ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ 

(ɽʎ) ʪʘ ʙʘʛʘʪʦʷʜʝʨʥʽ ʛʽʛʘʥʪʩʢɹ̔  ʢʣ̔ʪʠʥʠ (ɹɻʂ) [202, 287, 320, 362, 401, 409]. 

ʂʣʪ̔ʠʥʠ ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʎʊ ʩʠʥʪʝʟʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʽʟʠʩ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʩʪʨʦʤʠ ʪʘ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ 

ʄʇɼ [387, 433, 476, 488, 490]. ɽʎ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʨʫʧʥʠʭ 

ʨʘʜʽʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʦʩʢʽʣʴʢʠ ʤʝʪʘ ʡ ʫʥ̔ʢʘʣʴʥ̔ ʚʣʘʩʪʠʚʦʩʪʽ ʝʥʜʦʚʘʩʢʫʣʷʨʥʠʭ 

ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ ʧʦʣʷʛʘʶʪɹ ʫ ʟʜʘʪʥʦʩʪʽ ʽʤʽʪʫʚʘʪʠ ʬʝʥʦʪʠʧ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ 

ʢʣ̔ʪʠʥ ʽ ʰʣʷʭʦʤ ʾʭ ʬʘʛʦʮʠʪʦʟʫ ʚʙʫʜʦʚʫʚʘʪʠʩʷ ʟʩʝʨʝʜʠʥʠ ʚ ʩʪʽʥʢʠ ʨʘʜ̔ʘʣɹ ʥʠʭ 

ʘʨʪʝʨ̔ʡ ʜʣʷ ʧʦʜʘʣʴʰʦʾ  ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟ ʣʽʟʠʩʦʤ ʝʣʘʩʪʠʯʥʦʛʦ  ̔ ʤôʷʟʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʟʘʤʽʝɦʥʥʷʤ ʬʽʙʨʠʥʦʾʜʦʤ [285, 295, 397, 497]. ɹʘʛʘʪʦʷʜʝʨʥʽ 

ʛʛ̔ʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ (ɹɻʂ), ʷʢʽ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʥʘ ʢʨʘʡʥʽʡ ʤʝʞʽ ʽʥʚʘʟʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʤ̔ʦʤʝʪʨʽʾ ʽ ʻ ʘʛʨʝʛʘʮ̔̒  ʁʢʣʪ̔ʠʥ ʟ ʘʢʪʠʚʥʦʶ ʧʨʦʪʝʦʣʽʪʠʯʥʦʁ  ʬʫʥʢʮʽʻ ,ʁ ʚʚʘʞʘʶʪʴʩʷ 

ʩʚʦʻʨʽʜʥʠʤ ʨʝʟʝʨʚʦʤ ʎʊɯ, ʷʢʠʡ ʟʙʝʨʛ̔ʘ̒ʪɹʩʷ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʛʝʩʪʘʮʽʾ [226]. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʝʜʝʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ 

ʤʘʪʝʨʽʘʣʽ ʨʘʥʥʽʭ ʪʝʨʤʽʥʽʚ ʚʘʛʪ̔ʥʦʩʪ̔, ʧʨʦʪʝ ʧʨʦʮʝʩ ʎʊɯ ʥʘ ʮʴʦʤʫ ʝʪʘʧ ̔ ʥʝ 



 138 

ʟʘʚʝʨʰʫ̒ʪʴʩʷ, ʚ ɯɯ ï ɯɯɯ ʪʨʠʤʝʩʪʨʘʭ ʛʝʩʪʘʮʽʾ ̔ʥʚʘʟʽʷ ʧʨʦʜʦʚʞʫ̒ʪʴʩ,̫ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʤʦʞʣʠʚʩ̔ʪʴ ʨʝʘʣʽʟʘʮʽʾ ʘʜʘʧʪʠʚʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʫ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʣʠʙʠʥʘ ʎʊɯ ʪʘ ʾʾ ʚʘʨʘ̔ʮʽʾ ʫ ʩʪʨʫʢʪʫʨʘʭ ʄʇɼ ʤʦʨʬʦʣʦʛʽʯʥʦ 

ʚʠʟʥʘʯʘʁʪɹ ʩ̫ ʪʘ ʦʮʽʥʁʁ ʪɹʩʷ ʧʝʨʝʚʘʞʥʦ ʩʧ̔ʚʚʽʜʥʦʰʝʥʥʷʤ ʬʨʘʢʮ̔ʡ 

ʝʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ ʪʘ ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ [255, 457, 459]. ʅʘ ʜʫʤʢʫ 

ʧʘʪʦʛʽʩʪʦʣʦʛʽʚ-ʧʣʘʮʝʥʪʦʣʦʛʽʚ, ʧʘʪʦʣʦʛʽʷ ʎʊɯ, ʧʨʠ ʷʢʽʡ ʻ ʥʝʜʦʩʪʘʪʥʽʤ 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʎʊ, ʧʦʨʫʰʫʻʪʴʩʷ ʣʽʟʠʩ ʛʣʘʜʢʦʤ'ʷʟʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨ̔ ʡ, ʬʦʨʤʫʶʪʴʩ̫ ʥʝʧʦʚʥʦʮʽʥʥʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽ 

ʘʨʪʝʨʽʾ ʟ ʥʝʘʜʝʢʚʘʪʥʦʶ ʧʝʨʬʫʟʽʻʶ ʽʥʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʽʜʧʦʚ̔ʜʥʦ ʜʦ ʪʝʨʤʽʥʫ 

ʛʝʩʪʘʮʽʾ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʜ̫ʽ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔ , ʧʨʝʜʠʢʪʦʨʦʤ ʷʢʦʾ ʻ 

ʛʝʩʪʘʮʽʡʥʘ ʥʝʟʨʽʣʽʩʪɹ  ʄʇɼ [70, 230, 272, 384, 402, 406, 421, 428, 433].  

ʇʨʠ ɿɼɸɺ, ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʛʦ ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʧʨʦʮʝʩʠ ʽʥʚʘʟʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʫ ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʣʦʞ̔ ʤʘʪʢʠ 

ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʪʁʴʩ̫ ʥʝ ʚʠʚʯʝʥʠʤʠ. ʋ ʛ̔ʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʘʭ ʙ̔ʦʧʪʘʪʽʚ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ  ʜʽʣʷʥʢʠ ʽʥʚʘʟʠʚʥʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ ʚʠʷʚʣʷʚʩʷ ʚ ʨʽʟʥʠʭ ʧʦʟʠʮʽ̫ʭ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1.2.1.  

 

 

ʈʠʩ. 3.1.2.1. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ, 

ʩʧʦʩʪʝʨʝʞʝʥʥ̫ ʬ̔ʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪʽ: ʩʪʨʽʣʢʘʤʠ ʚʢʘʟʘʥʠʡ ʽʥʚʘʟʠʚʥʠʡ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ. ɻʝʤʘʪʦʢʩʠʣʽʥ ʽ ʝʦʟʠʥ. ʆʙ.20ʭ, ʆʢ.10 ʭ 
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ɺʩʽ ʬʨʘʢʮʽʾ ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ ʩʪʨʫʢʪʫʨʘʭ ʄʇɼ ʧʝʚʥʦʶ 

ʤʽʨʦʶ ʩʢʣʘʜʥʽ ʜʣʷ ʚʠʙʽʨʢʦʚʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ, ʘʣʝ ʥʘʡʙʽʣʴʝh 

ʪʨʫʜʥʦʱʽʚ ʚʠʢʣʠʢʘ ̒ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʦʟʠʮʽʾ ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʦʛʦ ʎʊ, ʱʦ 

ʧʨʦ̔ʣʶʩʪʨʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʠʩʫʥʢʘ 3.1.2.2. 

 

 

 ʈʠʩ. 3.1.2.2. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʛʝʩʪʘʮʽʾ, ʬʨʘʢʮʽʾ ̔ʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ: 1 ï ʙʘʛʘʪʦʷʜʝʨʥʽ ʛʽʛʘʥʪʩʴʢʽ 

ʢʣ̔ ʪʠʥʠ; 2 ï ʚʥʫʪʨ̔h ʥʴʦʩʫʜʠʥʥʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ. ɻʝʤʘʪʦʢʩʠʣʽʥ  ̔ʝʦʟʠʥ. ʆʙ.40ʭ, 

ʆʢ.10 ʭ 

 

ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʁ, ̫ʢʘ ʚʠʢʣʠʢʘʻ ʩʢʣʘʜʥʦʱ̔, ʻ ʪʝ, ʱʦ ɽʎ ʟ ʯʘʩʦʤ 

ʩʧʣʦʱʫʻʪʴʩʷ ʽ ʤʦʨʬʦʣʦʛʽʯʥʦ ʚʽʜʨʽʟʥʠʪʠ ʡʦʛʦ ʚʽʜ ʝʥʜʦʪʝʣʽʶ, ʷʢʠʡ ʚʽʥ ʟʘʤʽʩʪʠʚ, ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣɹʥʠʭ ʤʝʪʦʜʽʚ, ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ.  

ʆʩʢʣ̔ʴʢʠ ʪʨʦʬʦʙʣʘʩʪ ʚʽʜʥʦʩʠʪʴʩ ̫ʜʦ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣ̔ ʪʠʥ, ʪʦ ʙʫʣʘ ʩʧʨʦʙʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʣʽʢʣʦʥʘʣɹ ʥʽ ʘʥʪʠʪʽʣʘ ʜʦ ʮʠʪʦʢʝʨʘʪʠʥ̔ ʚ. ɺʦʥʠ ʜʘʣʠ ʧʦʟʠʪʠʚʥʠʡ 

ʝʬʝʢʪ ʜʣʷ ʪʦʛʦ ʝʥʜʦʪʝʣ̔ʡʟʘʤʽʱʫʶʯʦʛʦ ʎʊ, ʷʢʠʡ ʤʘʚ ʢʫʙʽʯʥʫ ʬʦʨʤʫ, ʘʣʝ ʚ ʧʣʦʩʢʠʭ 

(ʝʥʜʦʪʝʣʽʡ ʧʦʜʽʙʥʠʭ) ʬʦʨʤʘʭ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʮʠʪʦʢʝʨʘʪʠʥʠ 

ʟʜʝʙʽʣʴʰʦʛʦ ʥʝ ʚʠʟʥʘʯʘʣʠʩ̫ .  

ɿ ʧʨʠʯʠʥʠ ʪʦʛʦ, ʱʦ ʪʨʦʬʦʙʣʘʩʪ ʧʨʦʜʫʢʫʻ ʩʧʝʮʠʬʽʯʥʽ ʙʽʣʢʠ ʚʘʛʽʪʥʦʩʪʽ (ʚʦʥʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥʘʭ), ʙʫʣʠ ʚʠʧʨʦʙʫʚʘʥʽ ʡ ʤʝʪʦʜʠ 
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ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʧʨʦʪʝʾʥ̔ʚ. ʅʘʡʢʨʘɦ̔  ʨʝʟʫʣɹʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʣʷ ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʣʘʢʪʦʛʝʥʫ (ʇʃ).  

 

   

ʈʠʩ. 3.1.2.3. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʣ̔ʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ ʬʟ̔̔ ʦʣʦʛʽʯʥʦʾ 

ʚʘʛʽʪʥʦʩʪʽ, ʬʨʘʢʮʽʾ ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ: ɯʎ ï ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʎʊ, ɽʎ ï 

ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʠʡ ʎʊ, ɹɻʂ ï ʙʘʛʘʪʦʷʜʝʨʥ̔ ʛʽʛʘʥʪʩɹʢʽ ʢʣʽʪʠʥʠ. 

ɯʤʫʥʦʛ̔ʩʪʦʭʽʤʯ̔ʥʘ ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʣʘʢʪʦʛʝʥʫ ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ 

ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ʊʘʢ, ʽʥʚʘʟʠʚʥʠʡ ʎʊ ʟʘ ʧʣʘʮʝʥʪʘʨʥʠʤ ʣʘʢʪʦʛʝʥʦʤ ʚʝʨʠʬʢ̔ʫʚʘʚʩʷ  ̔ ʚ 

ʢʫʙ̔ʯʥʠʭ ʽ ʚ ʧʣʦʩʢʠʭ ʬʦʨʤʘʭ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʣʘʮʝʥʪʘʨʥʠʡ ʣʘʢʪʦʛʝʥ ʤʦʞʥʘ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ, ʷʢ ʪʘʢ ʟʚʘʥʠʡ çʟʦʣʦʪʠʡ ʩʪʘʥʜʘʨʪè ʜʣʷ ̔ʜʝʥʪʠʬʽʢʘʮʽʾ ʫʩʽʭ ʬʨʘʢʮʽʡ 

ʎʊ, ʘ ʦʩʦʙʣʠʚʦ ï ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʁʯʦʛʦ ʎʊ (ʨʠʩ. 3.1.2.3).  

ʉʣʽʜ ʚʜ̔ʤ̔ ʪʠʪʠ, ʦɦ ʫ ʙ̔ ʦʧʪʘʪʘʭ ʄʇɼ ʩʧʦʩʪʝʨʝʞʝʥɹ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ ʟʚʝʨʪʘʣʦ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ ʧʦʟʠʪʠʚʥʦʛʦ ʟʘ ʧʣʘʮʝʥʪʘʨʥʠʤ ʣʘʢʪʦʛʝʥʦʤ ʽʥʚʘʟʠʚʥʦʛʦ ʎʊ ʟ 

ʧʝʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪ̫ʤʠ ʨʦʟʧʦʜʽʣʫ ʬʨʘʢʮʽʡ ʫ ʩʪʨʫʢʪʫʨʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʟʘʣʝʞʥʦ ʚ̔ ʜ ʩʪʫʧʝʥʷ ɿɼɸɺ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1.2.4. 

ɹɻʂ 

ɽʎ 

ɯʎ 
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ʈʠʩ. 3.1.2.4. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ ʧʨʠ 

ɿɼɸɺ, ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʫ ʬʨʘʢʮʽʷʭ ʽʥʚʘʟʠʚʥʦʛʦ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ: ɯʎ ï ʽʥʪʝʨʩʪʠʮʡ̔ʥʠʡ ʎʊ, ɽʎ ï ʝʥʜʦʪʝʣʽʡʟʘʤ̔ʱʫʶʯʠʡ ʎʊ, ɹɻʂ ï 

ʙʘʛʘʪʦʷʜʝʨʥʽ ʛʽʛʘʥʪʩʴʢ̔ ʢʣʽʪʠʥʠ. ɯʤʫʥʦʛ̔ʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ 

ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣ̔ ʥʦʤ ɻʨʦʪʘ. 

ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

ʆʜʥʘʢ, ʚʘʨʪʦ ʚʢʘʟʘʪʠ ʥʘ ʪʝ, ʱʦ ʚʠʧʘʜʢʦʚʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʜʽʡʥʽ 

ʨʝʟʫʣʪɹʘʪʠ ʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ, ʷʢʠʡ ʥʝ ʧʣʘʥʫʚʘʚʩʷ ʜʣʷ ʚʝʨʠʬ̔ʢʘʮ̔ ʾ 

ʝʥʜʦʪʝʣʽʡʟʘʤʽɦʫʯʁʦʛʦ ʎʊ. ɿʦʢʨʝʤʘ, ʥʘ ʩʝʨʽʡʥʠʭ ʟʨʟ̔ʘʭ ʄʇɼ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ 

ʧʨʦʪʠʘʧʦʧʪʠʯʥʠʡ ʧʨʦʪʝʾʥ ɺcl-2 ʪʘʢ ʩʘʤʦ ʥʘʜ̔ʡʥʦ ʤʘʨʢʫʚʘʚ ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʠʡ 

ʎʊ, ʢ̫ ̔ ʧʣʘʮʝʥʪʘʨʥʠʡ ʣʘʢʪʦʛʝʥ. ʇʨʠ ʮɹʦʤʫ ʽʥʚʘʟʠʚʥʠʡ ʎʊ, ʷʢʠʡ ʥʝ ʜʦʩʷʛ 

ʝʥʜʦʪʝʣʽʶ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʄʇɼ, ʙʫʚ ʘʙʦ ʥʝʛʘʪʠʚʥʠʤ ʥʘ ɺcl-2, ʘʙʦ ʩʣʘʙʢʦ 

ʧʦʟʠʪʠʚʥʠʤ (ʨʠʩ. 3.1.2.5). 

ʑʝ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ʥʝʛʘʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʽʤʫʥʦʛʩ̔ʪʦʭʽʤʽʯʥʝ ʜʦʩʣ̔ʜʞʝʥʥʷ ʥʘ 
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ʚʽʤʝʥʪʠʥ ʪʘ ʬʘʢʪʦʨ von Willebrand. ɯʜʝʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʘʨʢʝʨ̔ ʚ ʧʦʣʷʛʘʣʘ ʚ 

ʪʦʤʫ, ʱʦ ʥʦʨʤʘʣʴʥʠʡ ʝʥʜʦʪʝʣ̔ʡ ʤʽʩʪʠʪɹ ʥʘʟʚʘʥʽ ʙʽʣʢʠ, ʘ ʪʨʦʬʦʙʣʘʩʪ ï ʥʝ ʤ̔ ʩʪʠʪʴ.  

 

 

ʈʠʩ. 3.1.2.5. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 39 ï 40 ʪʠʞʥʚ̔ 

ʚʘʛʽʪʥʦʩʪ̔ ʧʨʠ ɿɼɸɺ: ʩʧʽʨʘʣʴʥʽ ʘʨʪʝʨʽʾ ʟ ʚʠʩʪʠʣʢʦʶ ʩʪʽʥʦʢ ʝʥʜʦʪʝʣʽʡʟʘʤ̔ ʫɦʶʯʠʤ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʦʤ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʥʘ ʙʽʣʦʢ ɺcl-2 ʟ ʧʦʣʤ̔ʝʨʥʦʶ 

ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣʽʟʘʮ̔ ʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.20ʭ, ʆʢ.10ʭ 

 

ʋ ʧʨʠʥʮʠʧʽ ʮʽ ʪʝʦʨʝʪʠʯʥʽ ʧʨʠʧʫʱʝʥʥʷ ʩʝʙʝ ʚʠʧʨʘʚʜʘʣʠ. ɼʽʡʩʥʦ, ʢʫʙʽʯʥʽ 

ʬʦʨʤʠ ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʦʛʦ ʎʊ ʥʝ ʬʘʨʙʫʚʘʣʠʩ ̫ ʧʨʠ ʧʦʩʪʘʥʦʚʮ ̔

ʤ̔ʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʠʢ ʥʘ ʚʽʤʝʥʪʠʥ ʪʘ ʬʘʢʪʦʨ von Willebrand, ʘ ʯʘʩʪʠʥʘ ʟ 

ʧʣʦʩʢʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʤʦʛʣʠ ʙʫʪʠ ʽʩʪʠʥʥʠʤ ʝʥʜʦʪʝʣʽʻʤ ʘʙʦ ʩʧʣʦʱʝʥʦʶ ʬʦʨʤʦʶ 

ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʦʛʦ ʎʊ, ʧʦʟʠʪʠʚʥʦ ʬʘʨʙʫʚʘʣʘʩʷ ʥʘ ʚʽʤʝʥʪʠʥ ʪʘ ʬʘʢʪʦʨ von 

Willebrand. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʠʪʴ ʥʘʜʽʡʥʠʤʠ ̔ ʩʧʝʮʠʬʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜ̔ʝʥʪʠʬʽʢʘʮʽʾ 

ʝʥʜʦʪʝʣʡ̔ʟʘʤʽʫɦʁʯʦʛʦ ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʡ̔ 
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ʜʽʣ̫ʥʮʽ ʻ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʪʘ ʧʨʦʪʝʾʥʫ ɺcl-

2.  

ɺʢʘʟʘʥʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣ ̫ʘʥʘʣʽʟʫ ʧʦʨʫhʝʥʴ ʛʝʩʪʘʮ̔ ʡʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʪʨʫʢʪʫʨ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜ̔ʣ̫ ʥʢʠ ʫ ʟʚô̫ ʟʢʫ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ. 

ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 3.1.2.1 ʧʦʢʘʟʥʠʢʘʤʠ, ʧʨʠ ʬʟ̔ʽʦʣʦʛʽʯʥʡ̔ 

ʚʘʛʽʪʥʦʩʪʽ ʚ ʄʇɼ ʢʽʣʴʢʽʩʪʴ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨ̔ ʡ ʟ ̔ʤʫʥʦʛʩ̔ʪʦʭʽʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʥ̔ʚʘʟʽʾ ʩʪʽʥʦʢ ʚʽʜʧʦʚʽʜʘʣʘ ʚ̔ʜʩʦʪʢʫ ʘʨʪʝʨʽʡ ʟ ʧʦʚʥʦʶ 

ʛʝʩʪʘʮʽʡʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ, ʷʢ ʦʧʠʩʘʥʦ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʤʦʮʠʨʢʫʣʮ̫ʽʾ ʚ ʄʇɼ.  

 

ʊʘʙʣʠʮʷ 3.1.2.1 

ʄʦʨʬʦʤʝʪʨʠʯʥ̔ ʧʘʨʘʤʝʪʨʠ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ  

ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥ̔ʡ ʜʽʣʷʥʮʽ (ʛʨʫʧʠ ʧʦʨʚ̔ʥʥ̫ʥ̫ ) (ʄÑm) 

 

ʇʦʢʘʟʥʠʢʠ  

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

ʌ̔ʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛʽʪʥʽʩʪʴ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʇʠʪʦʤʠʡ ʦʙ'ʻʤ 

ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʽʥʚʘʟʠʚʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ (%) 

21±0,12 
17±0,17 

ʈʬ=0,031 

 

24±0,16 

ʈʬ=0,041 

 

29±0,12 

ʈʬ<0,001 

ʈɯ=0,011 

ʂʽʣʴʢʽʩʪʴ 

ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ ʟ ʎʊɯ (%) 

99±0,13 
91±0,11 

ʈʬ=0,011 

 

96±0,15 

ʈʬ=0,035 

 

93±0,17 

ʈʬ=0,012 

ʈɯ=0,035 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʞ̔ʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛ̔ʜʥʦʩʪʽ 

ʚʽʜʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ, ʈɯ ï ʟʽ ɿɼɸɺ ɯ ʩʪ. 

 

ʇʠʪʦʤʠʡ ʦʙ'ʻʤ ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʽʥʚʘʟʠʚʥʦʛʦ ʎʊ ʚ ʄʇɼ ʟ ʘʜʝʢʚʘʪʥʦ 

ʛʝʩʪʘʮʽʡʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤʠ ʩʧʽʨʘʣɹʥʠʤʠ ʘʨʪʝʨʽʷʤʠ ʩʢʣʘʚ 21±0,12%. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʫ ʮɹʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʤʝʪʨʠ ʧʠʪʦʤʦʛʦ ʦʙô̒ ʤʫ 



 144 

ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ (ʧʦʟʘʩʫʜʠʥʥʦʛʦ) ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ 

ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʛʝʩʪʘʮʽʾ ʫ ʪʝʨʤ̔ʥ 39 ï 40 ʪʠʞʥʽʚ. 

ʋ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʚʘʛʽʪʥʦʩʪ̔ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʄʇʅ ʙʝʟ ʘʥʝʤʽʾ 

ʚʜ̔ʤ̔ʯʝʥʦ ʟʤʝʥʰʝʥʥ̫ ʢʽʣʴʢʦʩʪʽ ʧʦʚʥʽʩʪʶ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʟ 

ʽʥʚʘʟʽʻʶ ʎʊ ʩʪʽʥʦʢ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʽʥʚʘʟʠʚʥʦʛʦ ʎʊ ʧʦʨʽʚʥʷʥʦ ʟ ʬʟ̔ʦ̔ʣʦʛ̔ʯʥʦʶ ʛʝʩʪʘʮʽʻʶ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥ̫ʥɹ ʩʝʨʝʜʥʽʭ ʅʴʤʁʝʥʘ-ʂʝʡʣʩʘ 

ʈʬ=0,011 ʪʘ ʈʬ=0,031 ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʧʪʘʪʽʚ ʄʇɼ ʚʠʧʘʜʢʽʚ ʚʘʛ̔ ʪʥʦʩʪʽ ʧʨʠ ʘʥʝʤ̔ʾ ʙʝʟ ʢʣʽʥʽʯʥʠʭ 

ʦʟʥʘʢ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔ ʧʦʨʽʚʥʥ̫ʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ 

ʧʦʢʘʟʘʣʦ ʧʨʦʛʨʝʩʫʶʯʝ ʟʤʝʥʝhʥʥʷ ʚʜ̔ʩʦʪʢʫ ʩʧʽʨʘʣɹʥʠʭ ʘʨʪʝʨʽʡ ʟ ʧʦʚʥʦʶ 

ʛʝʩʪʘʮʽʡʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʪʘ ʎʊɯ ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ (ʈʬ=0,035) ʪʘ ɿɼɸɺ ɯɯ 

ʩʪʫʧʝʥʷ (ʈʬ=0,012, ʈɯ=0,035), ʧʨʠʯʦʤʫ ʥʘ ʬʦʥʽ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ 

ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʽʥʚʘʟʠʚʥʦʛʦ ʎʊ ʷʢ ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥ̫  (ʈʬ=0,041) ʪʘʢ  ̔ɿɼɸɺ ɯɯ 

ʩʪʫʧʝʥʷ (ʈʬ<0,012, ʈɯ=0,035).  

ʋ ʮʠʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʛʛ̔ʘʥʪʩʴʢʽ ʙʘʛʘʪʦʷʜʝʨʥʽ ʢʣʽʪʠʥʠ ʪʨʘʧʣʷʣʠʩʷ ʽʟ 

ʩʝʨʝʜʥʴʦʁ ʯʘʩʪʦʪʦʶ 5,1Ñ0,3 ʚ 1×10-6 ʤ2 (ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 7,8Ñ0,4 ʚ 1×10-6 

ʤ2), ʱʦ  ̒ ʥʝʧʨʷʤʦʶ ʦʟʥʘʢʦʶ ʥʘʨʦʩʪʘʥʥʷ ʽʥʚʘʟʠʚʥʠʭ ʧʦʪʝʥʮʽʡ ʎʊ (ʨ=0,028 ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ɺʽʪʥʽ). 

ʉʣ̔ ʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʘʥʘʣʽʟ ʛʣʠʙʠʥʠ ʽʥʚʘʟʽʾ ʎʊ ʥʘ ʤʘʪʝʨʽʘʣʽ ʄʇɼ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʘʛ̔ʪʥʦʩʪ̔ ʧʨʠ ɿɼɸɺ ɯ ï ɯɯ ʩʪʫʧʝʥʷ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʄʇʅ 

ʧʦʢʘʟʘʚ ʧʦʰʠʨʝʥʥʷ ʎʊɯ ʚʛʣʠʙ ʥʝ ʣʠh ʝ ʚ ʟʦʥʫ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʝʥʜʦʤʝʪʨʽʶ, ʘʣʝ 

ʡ ʥʘ ʟʥʘʯʥʦ ʜʦʚʰʫ ʜʠʩʪʘʥʮ̔.ʁ ɯʟ ʥʘʨʦʩʪʘʥʥʷʤ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʽʥʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʪʘʢʦʞ ʚʠʷʚʣʷʣʠ ʽʥʢʦʨʧʦʨʘʮʽʶ ʚʥʫʪʨʽhʥɹ ʦʩʫʜʠʥʥʦʛʦ ʎʊ 

ʚ ʩʪʽʥʢʠ ʤʽʦʤʝʪʨʽʘʣʴʥʠʭ ʩʝʛʤʝʥʪʽʚ ʘʨʪʝʨʽʡ ʄʇɼ, ʱʦ ʟʘʩʚʜ̔ʯʝʥʦ 

ʤ̔ʫʥʦʚʽʟʫʘʣʽʟʘʮʽʻʶ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʟʘ ɺcl-2 ʥʘ ʨʠʩʫʥʢʫ 3.1.2.5. ʆʜʥʘʢ, ʧʨʠ 

ʮɹʦʤʫ ʛʝʩʪʘʮʽʡʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʪʽʥʦʢ ʘʨʪʝʨʡ̔ ʄʇɼ ʥʝ ʙʫʣʘ ʧʦʚʥʦʶ: ʧʦʜʝʢʫʜʠ 

ʟʙʝʨʽʛʘʚʩʷ ʤôʷʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ, ʚʫʟʴʢʠʡ hʘʨ ʬʽʙʨʠʥʦʾʜʫ ʚ ʪʦʚʱʽ ʩʪʽʥʢʠ, ʧʨʦʩʚʽʪ 

ʩʫʜʠʥ ʙʝʟ ʦʟʥʘʢ ʜʠʣʷʪʘʮʽʾ. 
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ɿʛ̔ʜʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 3.1.2.2 ʫ ʙʽʦʧʪʘʪʘʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʜʦʩʣ̔ʜʞʝʥʥ̫ ʟ 

ʄʇʅ ʪʘ ʘʥʝʤʽʻʶ ʚʽʜʤʯ̔ʝʥʦ ʧʨʦʛʨʝʩʫʶʯʝ ʟʥʠʞʝʥʥʷ ʚʜ̔ʩʦʪʢʫ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʟ 

ʧʦʚʥʦʶ ʛʝʩʪʘʮʽʡʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʪʘ ʎʊɯ ʧʨʠ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ (ʈʤ<0,001, 

ʈɯ<0,001), ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ (ʈʤ=0,005, ʈɯɯ=0,001, ʈʤɯ=0,006) ʪʘ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ 

(ʈʤ<0,001, ʈʤɯ<0,001, ʈʤɯɯ=0,001), ʦɦ ʚ ʧʨʠʥʮʠʧʽ, ʙʫʣʦ ʦʯʽʢʫʚʘʥʠʤ.  

ʆʜʥʘʢ, ʥʘ ʚʽʜʤ̔ ʥʫ ʚʽʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ɿɼɸɺ ʙʝʟ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦ ʾ

ʥʝʜʦʩʪʘʪʥʦʩʪ,̔ ʤʘʣʦ ʤʽʩʮʝ ʚʠʨʘʞʝʥʝ ʟʤʝʥʰʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʽʥʚʘʟʠʚʥʦʛʦ ʎʊ, ʱʦ ʚ̔ʜʧʦʚʽʜʘʣʦ ʩʪʫʧʝʥ ʁʘʥʝʤʽʾ: ʧʨʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪʫʧʝʥ ̫

(ʈɯ=0,024), ʄʇʅ ʟ̔  ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ (ʈʤ=0,022, ʈɯɯ=0,004, ʈʤɯ=0,036) ʪʘ ʢʨʠʪʠʯʥʦ 

ʥʠʟɹʢʠʭ ʟʥʘʯʝʥʴ ʧʨʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ (ʈʤ<0,001, ʈʤɯ<0,001, ʈʤɯɯ=0,009). 

ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥ̔ ʟʘ ʤʝʪʦʜʦʤ ʤʥʦʞʠʥʥʠʭ 

ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅɹʶʤʝʥʘ-ʂʝʡʣʩʘ. 

 

ʊʘʙʣʠʮ̫ 3.1.2.2 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ  

ʚ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ (ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (ʄÑm) 

 

ʇʦʢʘʟʥʠʢʠ 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʇʠʪʦʤʠʡ ʦʙ'ʻʤ 

ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʥ̔ʚʘʟʠʚʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ (%) 

17±0,11 

ʈɯ=0,024 

14±0,13 

ʈʤ=0,022 

ʈɯɯ=0,004 

ʈʤɯ=0,036 

11±0,15 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,009 

ʂʽʣɹʢʩ̔ʪʴ ʩʧʽʨʘʣʴʥʠʭ 

ʘʨʪʝʨʽʡ ʟ ʎʊɯ (%) 

81±0,14 

ʈʤ<0,001 

ʈɯ<0,001 

76±0,14 

ʈʤ=0,005 

ʈɯɯ=0,001 

ʈʤɯ=0,006 

62±0,15 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,001 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥ̔ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚʽʜ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʽʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚʽʜ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚʜ̔ ʛʨʫʧʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚʜ̔ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 
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ʅʘʜʟʚʠʯʘʡʥʦ ʮʽʢʘʚʠʤ ʚʠʚ̫ʠʚʩʷ ʬʘʢʪ, ʱʦ ʫ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚʘʛ̔ʪʥʦʩʪʽ ʧʨʠ ɿɼɸɺ ɯ  ̔ɯɯ ʩʪʫʧʝʥʽʚ ʙʝʟ ʦʟʥʘʢ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʜʝ ʙʫʣʦ 

ʚʽʜʤʽʯʝʥʦ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙ'ʤ̒ʫ ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʥ̔ʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, 

ʧʦʨ̔ʚʥʷʥʦ ʟ ʛʝʩʪʘʮ̔ ʻʶ ʙʝʟ ʘʥʝʤʽʾ, ʚʜ̔ʩʦʪʦʢ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʟ ʦʟʥʘʢʘʤʠ ʎʊɯ ʧʨʠ 

ʮɹ ʦʤʫ ʥʝ ʟʤʽʥʶʚʘʚʩ ̫ ʘʙʦ ʡ ʩʫʪʪʻʚʦ ʟʥʠʞʫʚʘʚʩʷ. ʉʘʤʝ ʪʦʤʫ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʛʝʩʪʘʮʽʡʥʦʾ ʥʝʟʨʽʣʦʩʪ̔  ʄʇɼ ʧʨʠ ʘʥʝʤʽʾ ʣʝʞʘʪʴ 

ʦʩʦʙʣʠʚʦʩʪ̔  ʨʦʟʧʦʜʽʣʫ ʽ ʨʝʛʫʣ̫ʮ̔ʾ  ʯʠʩʝʣʥɹʦʩʪ̔ ʢʣʪ̔ʠʥʥʦʾ ʤʘʩʠ ʚʥʫʪʨʽʥhʴʦʩʫʜʠʥʥʦʾ 

ʪʘ ʧʦʟʘʩʫʜʠʥʥʦʾ ʬʨʘʢʮ̔ʡ ʪʨʦʬʦʙʣʘʩʪʘ, ʷʢʽ ʟʘʣʝʞʘʪ ɹʚʽʜ ʨʽʚʥʷ ʛ̔ʧʦʢʩʽʾ ʽ ʩʪʫʧʝʥʷ 

ɿɼɸɺ. 

ʉʘʤʝ ʪʦʤʫ ʰʣʷʭʦʤ ʽʤʫʥʦʚʽʟʫʘʣʽʟʘʮʽʾ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ ʟʘ 

ʧʣʘʮʝʥʪʘʨʥʠʤ ʣʘʢʪʦʛʝʥʦʤ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʬʨʘʢʮ̔ʡ 

ʝʢʩʪʨʘʚʣ̔ɹʦʟʥʦʛʦ ʎʊ ʫ ʙʽʦʧʪʘʪʘʭ ʄʇɼ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ʊʘʙʣʠʮ̫ 3.1.2.3 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʧʣʘʮʝʥʪʘʨʥʠʡ ʣʘʢʪʦʛʝʥ  

ʚ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜ̔ʣ̫ʥʢʠ  

(ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʟʘʙʘʨʚʣʝʥʥ̫ 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥ ̫

ʌʽʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛʽʪʥʩ̔ʪʴ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʇʦʟʘʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ  0,314±0,0022 0,286±0,0027 

ʈʬ=0,021 

0,326±0,0024 

ʈʬ=0,011 

0,337±0,0022 

ʈʬ<0,001 

ʈɯ=0,027 

ɺʥʫʪʨʽʰʥʦɹ-

ʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ 

0,109±0,0022 0,096±0,0023 

ʈʬ=0,032 

0,108±0,0022 

ʈʬ=0,045 

0,110±0,0022 

ʈʬ=0,046 

ʈɯ=0,021 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨ̔ ʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛ̔ʜʥʦʩʪʽ 

ʚʽʜʤʥ̔ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦ ʁʚʘʛʽʪʥʽʩʪʶ, ʈɯ ï ʟʽ ɿɼɸɺ ɯ ʩʪ. 
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ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 3.1.2.3 ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ 

ʧʦʢʘʟʥʠʢ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥ̫ ʥʘ ʇʃ ʮʠʪʦʧʣʘʟʤʠ 

ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʎʊ ʧʝʨʝʚʠʫɦʚʘʚ ʘʥʘʣʦʛ̔ʯʥʠʡ ʫ ʚʥʫʪʨ̔h ʥɹ ʦʩʫʜʠʥʥʦʤʫ ʎʊ 

(ʨʦʟʙ̔ʞʥʦʩʪ̔ ʤʽʞ ʬʨʘʢʮʽʷʤʠ ʎʊ ʟʘ ʜʚʦʩʪʦʨʦʥʥʽʤ ʥʝʧʘʨʥʠʤ ʢʨʠʪʝʨʽʻʤ ʉʪʴʁ ʜʝʥʪʘ 

ʪʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ɺʽʪʥʽ ʨ<0,001). ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʥʦʨʤʽ ʫ ʪʝʨʤʽʥ ʛʝʩʪʘʮʽʾ 39 ï 40 

ʪʠʞʥʽʚ ʚ ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʣʦʞ̔  ʤʘʪʢʠ ʩʝʨʝʜ ʬʨʘʢʮʽʡ ʝʢʩʪʨʘʚʽʣɹʦʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ 

ʯʘʩʪʢʘ ̔ʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʎʊ ʤʘʡʞʝ ʚʪʨʠʯ̔ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʝʥʜʦʪʝʣʽʡʟʘʤ̔ɦ ʫʶʯʠʤ 

ʎʊ. 

ʇʨʠ ʭʨʦʥʽʯʥʽʡ ʧʣʘʮʝʥʪʘʨʥʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʙʝʟ ɿɼɸɺ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ʚʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʇʃ ʷʢ ʚ ʮʠʪʦʧʣʘʟʤ̔ ʢʣ̔ʪʠʥ 

ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ (ʈʬ=0,021), ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʎʊ 

(ʈʬ=0,032). 

 

ʊʘʙʣʠʮʷ 3.1.2.4 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʧʣʘʮʝʥʪʘʨʥʠʡ ʣʘʢʪʦʛʝʥ  

ʚ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ  

(ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʟʘʙʘʨʚʣʝʥʥ ̫

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʄʇʅ ʟ ̔

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟ ̔

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʇʦʟʘʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ  

0,304±0,0023 

ʈʤ=0,009 

ʈɯ=0,004 

 

0,278±0,0025 

ʈʤ=0,028 

ʈɯɯ<0,001 

ʈʤɯ=0,001 

0,256±0,0021 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,009 

ɺʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ 

0,084±0,0025 

ʈʤ=0,044 

ʈɯ=0,001 

 

0,082±0,0022 

ʈʤ=0,018 

ʈɯɯ<0,001 

ʈʤɯ=0,026 

0,074±0,0024 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,026 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥ̔ʭ ʅʴʤʁʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚ̔ʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙ̔ʞʥʦʩʪʽ 

ʚʜ̔ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʽʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚ̔ ʜ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚʜ̔ ʛʨʫʧʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚʽʜ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 
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ʋ ʙʦ̔ʧʪʘʪʘʭ ʚʠʧʘʜʢʽʚ ɿɼɸɺ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʄʇʅ ʧʦʨʽʚʥʷʥʦ ʟ 

ʬʽʟʽʦʣʦʛʯ̔ʥʦʁ ʚʘʛ̔ ʪʥʽʩʪʶ ʥʘʚʧʘʢʠ ʚʠʷʚʣʝʥʦ ʥʘʨʦʩʪʘʥʥʷ ʽʤʫʥʦʛʽʩʪʦʭʽʤʯ̔ʥʦʾ  

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʣʽʪʠʥ ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʎʊ ʧʨʠ 

ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ (ʈʬ=0,011) ʽ, ʦʩʦʙʣʠʚʦ, ʧʨʠ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ (ʈʬ<0,001, 

ʈɯ=0,027), ʘ ʫ ʚʥʫʪʨʽʥhɹ ʦʩʫʜʠʥʥʦʤʫ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ ʧʦʢʘʟʥʠʢʠ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ 

ʇʃ ʥʘʙʣʠʞʘʣʠʩʷ ʜʦ ʬʽʟʽʦʣʦʛ̔ʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ ʜʣʷ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ ï ʈʬ=0,045, ʜʣʷ 

ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ ï ʈʬ=0,046, ʈɯ=0,021. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʥʘ ʬʦʥʽ ʘʥʝʤʽʾ 

ʦʟʥʘʢʠ ʧʦʩʠʣʝʥʥʷ ʎʊɯ ʫ ʩʪʨʫʢʪʫʨʘʭ ʄʇɼ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʨʦʩʪʘʥʥʷʤ ʯʘʩʪʢʠ 

ʧʝʨʝʚʘʞʥʦ ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ.  

ʆʧʠʩʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ 

ʧʨʦ̔ʣʶʩʪʨʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦ ʁʨʠʩʫʥʢʘ 3.1.2.6. 

 

 
ʈʠʩ. 3.1.2.6. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ, ʬʨʘʢʮ̔ʾ  

ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ (ɯʎ ï ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʎʊ, ɽʎ ï 

ʝʥʜʦʪʝʣ̔ʡʟʘʤʽʱʫʁʯʠʡ ʎʊ): 1 ï ʬʽʟʽʦʣʦʛʽʯʥʘ ʚʘʛʽʪʥʽʩʪʴ, 2 ï ʚʘʛʽʪʥʽʩʪʴ ʧʨʠ ɿɼɸɺ, 

ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʚ ɯʎ. ɯʤʫʥʦʛʽʩʪʦʭ̔ʤʽʯʥʘ 

ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʟ ʧʦʣʽʤʝʨʥʦʶ 

ʩʠʩʪʝʤʦʶ ʚ̔ ʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥ̫ ʤ ʷʜʝʨ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.40ʭ, ʆʢ.15ʭ. 
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ʎʽʢʘʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ ʫ ʩʪʨʫʢʪʫʨʘʭ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʚʠʧʘʜʢʘʭ ʛʝʩʪʘʮʽʾ ʧʨʠ ɿɼɸɺ ɯ ï ɯɯɯ ʩʪʫʧʝʥʚ̔ 

ʟ ʢʣʥ̔ʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʄʇʅ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮ̔  3.1.2.4, ʽʟ 

ʥʘʨʦʩʪʘʥʥʷʤ ʩʪʫʧʝʥʷ ʘʥʝʤʽʾ ʚʽʜʤʽʯʝʥʦ ʩʫʪʪʻʚʝ ʟʛʘʩʘʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʫ ʢʣʽʪʠʥʘʭ ʦʙʦʭ ʬʨʘʢʮʽʡ ʽʥʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʚʠʧʘʜʢʘʤʠ ɿɼɸɺ ʙʝʟ ʄʇʅ (ʨʦʟʙʞ̔ʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 

ʤʝʪʦʜʦʤ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥ̫ʥ ɹʩʝʨʝʜʥ̔ʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ ʈɯÒ0,004).  

ɿʦʢʨʝʤʘ, ʧʨʠ ɿɼɸɺ ɯɯɯ ʩʪʫʧʝʥʷ ʪʘ ʄʇʅ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʤʫʥʦʚʽʟʫʘʣʽʟʘʮʽʾ ʇʃ 

ʚ ʧʦʟʘʩʫʜʠʥʥʦʤʫ ʎʊ ʟʥʠʟʠʣʘʩʷ ʫ 1,2 ʨʘʟʠ (ʈʤ<0,001, ʈʤɯ<0,001, ʈʤɯɯ=0,009), ʘ ʚ 

ʢʣʽʪʠʥʘʭ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʾ ʬʨʘʢʮʽʾ ï ʤʘʡʞʝ 1,5-ʢʨʘʪʥʦ ʧʦʨʽʚʥ̫ ʥʦ ʟ ʛʨʫʧʘʤʠ 

ʢʦʥʪʨʦʣʶ (ʈʤ<0,001, ʈʤɯ<0,001, ʈʤɯɯ=0,026).  

ɺ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʛʽʛʘʥʪʩʴʢʽ ʙʘʛʘʪʦʷʜʝʨʥʽ ʢʣʽʪʠʥʠ 

ʪʨʘʧʣʷʣʠʩʷ ʽʟ ʩʝʨʝʜʥʴʦʶ ʯʘʩʪʦʪʦʶ 3,5±0,2 ʚ 1×10-6 ʤ2 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

6,4±0,5 ʚ 1×10-6 ʤ2 (ʨ=0,007 ʟʘ ʢʨʠʪʝʨʽ̒ʤ ʄʘʥʥʘ-ɺʪ̔ʥʽ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧ̔ʜʩʪʘʚ̔ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ̔ʤʫʥʦʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘ 

ʧʣʘʮʝʥʪʘʨʥʠʤ ʣʘʢʪʦʛʝʥʦʤ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʚ 

ʫʤʦʚʘʭ ʧʦʤʨ̔ʥʦʾ ʛʽʧʦʢʩʽʾ ʥ̔ʪʝʥʩʠʬʽʢʘʮʽʷ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ ʫ ʄʇɼ ʻ 

ʧʨʦ̫ʚʦʤ ʢʦʤʧʝʥʩʘʮʽʾ ʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʬʨʘʢʮ̔ʾ  

ʥ̔ʪʝʨʩʪʠʮʽʡʥʦʛʦ (ʧʦʟʘʩʫʜʠʥʥʦʛʦ) ʪʨʦʬʦʙʣʘʩʪʘ. ʇʦ ʤʽʨʽ ʥʘʨʦʩʪʘʥʥʷ ʘʥʝʤʽʾ ʪʘ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʫ ʧʨʦʮʝʩʠ ʎʊɯ ʫ ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʣʦʞ̔ ʤʘʪʢʠ ʟʛʘʩʘʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʫʩʽʭ 

ʚʘʨ̔ ʘʥʪʽʚ ʽʥʚʘʟʠʚʥʦʛʦ ʎʊ, ʘʣʝ ʚ ʧʝʨhʫ ʯʝʨʛʫ ï ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ 

(ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʯʁʦʛʦ) ʪʨʦʬʦʙʣʘʩʪʘ. 

ɼʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟ ʦʙʨʘʭʫʚʘʥʥʷʤ ʟʘ ʤʝʪʦʜʦʤ ʉʥʝʜʝʢʦʨʘ ʩʠʣʠ ʚʧʣʠʚʫ 

ɿɼɸɺ ʥʘ ʝʢʩʧʨʝʩʽʶ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʫ ʬʨʘʢʮʽʷʭ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʄʇɼ ʧʦʢʘʟʘʚ ʚʠʩʦʢʽ ʮʠʬʨʠ: ʜʣ̫ ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʎʊ ï 24,5% 

(ʨ=0,004), ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʎʊ ï 37,4% (ʨ=0,028). ɺʽʨʦʛʽʜʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʦʙʨʘʭʦʚʘʥʦ ʟʘ F-ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ.  

ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʢʠʩʥʶ ʧʦʩʠʣʝʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣ̔ʪʠʥ 

ʝʢʩʪʨʘʚʽʣʦɹʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, ʡʦʛʦ ʚʥʫʪʨʽhʥʴʦʩʫʜʠʥʥʘ ʽʥʚʘʟʽʷ ʧʦʚʠʥʥʽ 
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ʟʘʙʝʟʧʝʯʠʪʠ ʘʜʝʢʚʘʪʥʫ ʛʝʩʪʘʮʡ̔ʥʫ ʪʨʘʥʩʬʦʨʤʘʮʁ̔ ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʝʨʬʫʟʽʾ ʥ̔ʪʝʨʚʽʣʴʦʟʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʏʦʤʫ ʞ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʚʘʛʽʪʥʦʩʪ̔ ʧʨʠ ɿɼɸɺ ʥʘʚʽʪʴ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ 

ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ ̔ ʚʩʪʘʥʦʚʣʝʥʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ  ʽʥʚʘʟʽʾ ʪʘ ʟʙʣ̔ʴʰʝʥʥʷ ʜʠʩʪʘʥʮʽʾ ʚʠʩʪʠʣʢʠ ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʠʤ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʦʤ ʩʪʽʥʦʢ ʩʧʽʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʄʇɼ ʪʘ ʾʭ ʤʽʦʤʝʪʨʽʘʣʴʥʠʭ ʩʝʛʤʝʥʪʚ̔ 

ʚʠʷʚʠʣʠʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʦʚʥʦʪʠ ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮ̔ʾ  ʩʫʜʠʥ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ, ʘʜʞʝ ʛʽʧʦʢʩʽ̫ ʻ ʧʦʪʫʞʥʠʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʩʠʥʪʝʟʫ ʨʦʩʪʦʚʠʭ 

ʬʘʢʪʦʨʽʚ ʥʝʦʘʥʛ̔ʦʛʝʥʝʟʫ, ʚʘʩʢʫʣʦʛʝʥʝʟʫ, ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʎʊ ʚ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ? 

ʋʩʧʽʰʥʘ ʘʙʦ ʝʬʝʢʪʠʚʥʘ ʽʥʚʘʟʽʷ ʦʙʫʤʦʚʣʝʥʘ ʟʜʘʪʥʽʩʪʶ ʢʣʽʪʠʥ ʪʨʦʬʦʙʣʘʩʪʘ 

ʜʦ ʧʨʦʪʝʦʣʽʟʫ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ 

ʤʘʪʢʠ, ʚ ʷʢʦʤʫ ʙʝʨʫʪ ɹʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʤʘʪʨʠʢʩʥʽ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ (ʄʄʈ) 

(Brouwers L., 2018). ɼʣʷ ʫʧʨʘʚʣ̔ʥʥʷ ʧʨʦʮʝʩʘʤʠ ʽʥʚʘʟʽʾ ʝʥʜʦʤʝʪʨʽʡ ʟʤʽʥʶʻ ʩʢʣʘʜ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʚʠʜʣ̔ʷʻ ʽ ʧʝʨʝʪʚʦʨʶʻ ʪʢʘʥʠʥʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʚ 

ʪʢʘʥʠʥʥ ̔ʽʥʛ̔ʙʽʪʦʨʠ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (Youssef L., 2020). ɿôʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣɹʰʝ 

ʜʦʢʘʟʽʚ, ʱʦ ʟʤʥ̔ʘ ʘʢʪʠʚʥʦʩʪʽ ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (ʦʩʦʙʣʠʚʦ ʄʄʈ 2) 

ʧʨʠʟʚʦʜʠʪ ɹ ʜʦ ʧʦʨʫhʝʥʥʷ ʽʥʚʘʟ̔ʾ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, ʘ ʚʜ̔ʪʘʢ ï ʜʦ ʥʝʧʦʚʥʦʾ 

ʛʝʩʪʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʪʽʥʦʢ ʩʧʽʨʘʣʥɹʠʭ ʘʨʪʝʨʡ̔ ʄʇɼ (Abbas Y., Turco M. Y., 

Burton G. J., & Moffett A., 2020) [58, 82, 109, 280, 286]. ɺ ʪʦʡ ʞʝ ʯʘʩ ʦʩʦʙʣʠʚʦʩʪʽ 

ʝʢʩʧʨʝʩʽʾ ʄʄʈ ʫ ʧʣʘʮʝʥʪʘʨʥʦʤʫ ʣʦʞ̔ ʤʘʪʢʠ ʚ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ, ʟʦʢʨʝʤʘ ʧʨʠ ɿɼɸɺ, 

ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ. 

ɺ ʦʩʪʘʥʥʴʦʤʫ ʪʨʠʤʝʩʪʨʽ ʚʘʛʽʪʥʦʩʪʽ ʚ ʽʥʚʘʟʠʚʥʦʤʫ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ̔  

ʜʦʥʦʰʝʥʦʾ  ʧʣʘʮʝʥʪʠ ʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʣ̔ʷʥʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩ ̫ ʚʠʩʦʢʘ 

ʘʢʪʠʚʥʽʩʪʴ ʪʢʘʥʠʥʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (ʊɯʄʈ) [133, 293]. 

ɿʘʛʘʣʦʤ, ʫʩʽ ʤʘʪʨʠʢʩʥ̔ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ ʽʥʛʽʙʫʶʪʴʩ̫ TIMP ʧʽʩʣʷ ʾʭʥʦɹ ʾʘʢʪʠʚʘʮʽʾ, 

ʘʣʝ ʞʝʣʘʪʠʥʘʟʠ MMP 2 ʽ, ʦʩʦʙʣʠʚʦ, MMP 9 ʤʦʞʫʪɹ ʫʪʚʦʨʁ ʚʘʪʠ ʢʦʤʧʣʝʢʩʠ ʟ TIMP 

ʥʘʚʽʪʴ ʢʦʣʠ ʟʥʘʭʦʜ̫ʪʴʩ̫ ʚ ʣʘʪʝʥʪʥʽʡ ʬʦʨʤʽ [292, 304, 343, 477]. 

ʆʩʢʽʣʴʢʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʮʠʤ ʜʦʩʣʜ̔ʞʝʥʥʷʤ, ʧʨʠ ʘʥʝʤʽʾ ʦʟʥʘʢʠ ʧʦʩʠʣʝʥʥʷ 

ʎʊɯ ʚ ʩʪʨʫʢʪʫʨʘʭ ʄʇɼ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʨʦʩʪʘʥʥʷʤ ʯʘʩʪʢʠ ʧʝʨʝʚʘʞʥʦ 
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ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ (ʧʦʟʘʩʫʜʠʥʥʦʛʦ) ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, ʜʣʷ ʦʮʽʥʢʠ ʡʦʛʦ çʽʥʚʘʟʠʚʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪ»̔ ʪʘ ʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʽʤʫʥʦʛʩ̔ʪʦʭʽʤʽʯʥʫ 

ʤʝʪʦʜʠʢʫ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪ̔  ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ 2 ʽ 9. 

ɿʘ ʽʥʪʝʥʩʠʚʥ̔ʩʪʶ ʽʤʫʥʦʛʽʩʪʦʭʤ̔ʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʮʠʪʦʧʣʘʟʤʠ 

ʝʢʩʪʨʘʚʽʣɹ ʦʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʄʇɼ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʘʢʪʠʚʥʦʩʪʽ MMP 2 ʽ MMP 9, 

ʧ̔ʜʪʚʝʨʜʞʝʥʦ ʚʞʝ ʦʧʠʩʘʥʽ ʚʠʱʝ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʟʘ ʧʣʘʮʝʥʪʘʨʥʠʤ 

ʣʘʢʪʦʛʝʥʦʤ ʬʨʘʢʮʽʡ ʽʥʚʘʟʠʚʥʦʛʦ ʎʊ ʚ ʄʇɼ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʨʠ 

ɿɼɸɺ ʚ ʘʩʧʝʢʪʽ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ.  

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.1.2.7 ʽ 3.1.2.8, ʧʦʨʽʚʥʷʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ 

ʛʝʩʪʘʮʽʻʶ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʚʘʛʽʪʥʦʩʪʽ ʧʨʠ ʘʥʝʤʽʾ ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʘʞʘʥʥʷ 

ʧʠʪʦʤʦʛʦ ʦʙ'̒ʤʫ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʎʊ.  

 

ʊʘʙʣʠʮʷ 3.1.2.5 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʮʠʪʦʧʣʘʟʤʠ ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʘʢʪʠʚʥʦʩʪʽ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʟʘʙʘʨʚʣʝʥʥʷ 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

ʌʟ̔ʽʦʣʦʛʯ̔ʥʘ 

ʚʘʛ̔ʪʥ̔ʩʪʴ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʄʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘ

2  
0,232±0,0012 

0,212±0,0011 

ʈʬ<0,001 

 

0,238±0,0015 

ʈʬ=0,034 

 

0,251±0,0012 

ʈʬ<0,001 

ʈɯ=0,022 

ʄʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘ

9 
0,219±0,0014 

0,197±0,0012 

ʈʬ<0,001 

 

0,225±0,0014 

ʈʬ=0,027 

 

0,237±0,0016 

ʈʬ<0,001 

ʈɯ=0,001 

ʇʨʠʤ̔ʪʢʘ. ʈʦʟʙʽʞʥʦʩʪ ̔ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣ̔ʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨ̔ ʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʤʁʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚ̔ ʜʤʥ̔ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ, ʈɯ ï ʟʽ ɿɼɸɺ ɯ ʩʪ. 
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ɿʛ̔ ʜʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 3.1.2.5 ʧʨʠ ʬʟ̔ʽʦʣʦʛʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪ ̔

ʧʦʢʘʟʥʠʢ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʯ̔ʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʮʠʪʦʧʣʘʟʤʠ 

ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʎʊ ʥʘ ʄʄʈ 2 ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʚ ʚʝʣʠʯʠʥʫ ʄʄʈ 9 (ʨʦʟʙʽʞʥʦʩʪʽ 

ʤ̔ʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ ʟʘ ʜʚʦʩʪʦʨʦʥʥʽʤ ʥʝʧʘʨʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʉʪɹʶʜʝʥʪʘ ʪʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ɺʪ̔ʥ̔ ʨ<0,001). ʁʤʦʚʽʨʥʦ, ʮʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʯʘʩʪʢʦʚʠʤ ʟʚô̫ ʟʫʚʘʥʥʷʤ ʄʄʈ 9 ʟ ʪʢʘʥʠʥʥʠʤʠ ʽʥʛʽʙ̔ ʪʦʨʘʤʠ ʤʘʪʨʠʢʩʥʠʭ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ. 

ʋ ʛʨʫʧʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʄʇʅ ʙʝʟ ɿɼɸɺ ʚʽʜʤʽʯʝʥʦ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ 

ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʷʢ ʄʄʈ 2 (ʈʬ<0,001), ʪʘʢ ʽ ʄʄʈ 9 (ʈʬ<0,001). ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ 

ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. 

 

 
ʈʠʩ. 3.1.2.7. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʥ̫ʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ, ʽʥʚʘʟʠʚʥʠʡ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ (ɯʎ ï ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʎʊ, ɽʎ ï ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʁʯʠʡ ʎʊ): 1 ï 

ʬʽʟʽʦʣʦʛʽʯʥʘ ʚʘʛʽʪʥʽʩʪʴ, 2 ï ʚʘʛʽʪʥʽʩʪʴ ʧʨʠ ɿɼɸɺ, ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚ 

ʮʠʪʦʧʣʘʟʤʽ ɯʎ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʯ̔ʥʘ ʤʝʪʦʜʠʢʘ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 2 ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ 

ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. ʆʙ.20ʭ, ʆʢ.10ʭ. 

 

ʋ ʙʽʦʧʪʘʪʘʭ ʚʠʧʘʜʢʽʚ ɿɼɸɺ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʧʣʘʮʝʥʪʘʨʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪ̔ ʥʘʚʧʘʢʠ, ʚʠʷʚʣʝʥʦ ʥʘʨʦʩʪʘʥʥʷ ʽʤʫʥʦʛ̔ʩʪʦʭʽʤʯ̔ʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʙʦʭ 
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ʪʠʧʽʚ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʣʽʪʠʥ ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, ʱʦ 

ʚ̔ʜʧʦʚʽʜʘʣʦ ʩʪʫʧʝʥʶ ʘʥʝʤʽʾ, ʪʘ ʥʘʚʽʪɹ  ʜʝʱʦ ʧʝʨʝʚʠʱʠʣʦ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ 

ʥ̔ʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥ̔ ʡ ʚʘʛʽʪʥʦʩʪ̔: ʜʣʷ ɿɼɸɺ ɯ ʩʪʫʧʝʥʷ ʄʄʈ 2 

ï ʈʬ=0,034, ʄʄʈ 9 ï ʈʬ=0,027; ʜʣʷ ɿɼɸɺ ɯɯ ʩʪʫʧʝʥʷ ʄʄʈ 2 ï ʈʬ<0,001, 

ʈɯ=0,022; ʄʄʈ 9 ï ʈʬ<0,001, ʈɯ=0,001. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 3.1.2.6, ʚ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪ̔ ʪʘ 

ɿɼɸɺ, ʽʟ ʥʘʨʦʩʪʘʥʥʤ̫ ʩʪʫʧʝʥʷ ʘʥʝʤʽʾ ʫ ʢʣʽʪʠʥʘʭ ʧʦʟʘʩʫʜʠʥʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ 

ʚʽʜʤʽʯʝʥʦ ʟʛʘʩʘʥʥʷ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʦʙʦʭ ʪʠʧʚ̔ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, ʧʨʠ ʮʴʦʤʫ 

ʧʦʢʘʟʥʠʢʠ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʟʘʙʘʨʚʣʝʥʥʷ ʙʫʣʠ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʠʧʘʜʢʘʤʠ ɿɼɸɺ ʙʝʟ ʄʇʅ ʪʘ ʬʽʟʽʦʣʦʛ̔ʯʥʦʶ ʚʘʛʽʪʥʩ̔ʪʶ (ʨʦʟʙʞ̔ʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ ʈ<0,001). 

 

ʊʘʙʣʠʮʷ 3.1.2.6 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤ̔ʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʮʠʪʦʧʣʘʟʤʠ ʧʦʟʘʩʫʜʠʥʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥ̔ ʘʢʪʠʚʥʦʩʪʽ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʟʘʙʘʨʚʣʝʥʥʷ 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟ̔ 

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʄʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘ 2  

0,229±0,0014 

ʈʤ=0,003 

ʈɯ=0,028 

 

0,215±0,0012 

ʈʤ=0,013 

ʈɯɯ<0,001 

ʈʤɯ=0,006 

0,203±0,0017 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ<0,001 

ʄʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘ 9 

0,214±0,0012 

ʈʤ=0,001 

ʈɯ=0,004 

 

0,201±0,0013 

ʈʤ=0,021 

ʈɯɯ=0,001 

ʈʤɯ=0,006 

0,187±0,0014 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ<0,001 

ʇʨʠʤ̔ ʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥ̫ʥɹ  ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚʜ̔ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʽʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚʜ̔ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚʽʜ ʛʨʫʧʠ ʄʇʅ ʟ̔ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚʽʜ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 
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ʈʠʩ. 3.1.2.8. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʣ̔ʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥ̔ʚ, ʽʥʚʘʟʠʚʥʠʡ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ (ɯʎ ï ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʎʊ, ɽʎ ï ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʠʡ ʎʊ): 1 ï 

ʬʽʟʽʦʣʦʛʯ̔ʥʘ ʚʘʛʽʪʥʽʩʪʴ. ʆʙ.40ʭ, ʆʢ.15ʭ, 2 ï ʚʘʛʽʪʥʽʩʪʴ ʧʨʠ ɿɼɸɺ, ʧʦʩʠʣʝʥʥʷ 

ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʚ ʮʠʪʦʧʣʘʟʤʽ ɯʎ. ʆʙ.40ʭ, ʆʢ.10ʭ. ɯʤʫʥʦʛ̔ ʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʟ 

ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪ̔ ʣʘʤʠ ʧʨʦʪʠ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ 9 ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥ̫ʤ ʷʜʝʨ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ.  

 

ʂʣ̔ʢɹʽʩʥʘ ʦʮʽʥʢʘ ʧʨʦʮʝʩʚ̔ ʚ̔ʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʫh ʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ 

ʧʦʟʘʚʦʨʩʠʥʯʘʩʪʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜ̔ʣ̫ ʥʢʠ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʨʠ 

ʬʽʟ̔ʦʣʦʛʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʢʠʩʥʶʚʘʣɹ ʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʙ̔ ʣʢʽʚ ʻ ʨ̔ʚʥʦʤʽʨʥʦʶ ʫ ʚʩʽʭ ʡʦʛʦ ʬʨʘʢʮʽʷʭ.  

ʋʩʝʨʝʜʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʝʬ̔ ʮʽʻʥʪʫ R/B ʧʨʠ ʛ̔ʩʪʦʭʽʤʽʯʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥʽ ʥʘ 

«ʢʠʩʣ̔è ʪʘ çʦʩʥʦʚʥʽ» ʙʽʣʢʠ ʟʘ Mikel Calvo ʚ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ ʄʇɼ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 3.1.2.7 ʪʘ 3.1.2.8. ʈʦʟʙʽʞʥʦʩʪ̔ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʤʁʝʥʘ-ʂʝʡʣʩʘ. 

ɿ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʧʦʤʽʪʥʦ, ʱʦ ʧʨʠ ʬʟ̔̔ʦʣʦʛ̔ ʯʥ̔ʡ ʚʘʛʪ̔ʥʦʩʪʽ ʢʦʝʬ̔ʮ̔̒ ʥʪ R/B 

ʚ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʎʊ ʄʇɼ ʚ ʩʝʨʝʜʥʴʦʤʫ ʻ ʚʠʱʠʤ ʟʘ ʦʜʠʥʠʮʶ, ʪʦʙʪʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ «ʢʠʩʣʠʤʠè ʪʘ çʦʩʥʦʚʥʠʤʠè ʙʽʣʢʘʤʠ ʚ ʢʣʽʪʠʥʘʭ ʪʨʦʬʦʙʣʘʩʪʘ ʚ 

ʥʦʨʤʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ çʢʠʩʣʠʭè ʙʽʣʢ̔ʚ, ʧʨʠʯʦʤʫ ʨʽʚʥʦʤʽʨʥʦ ʷʢ ʫ 

ʚʥʫʪʨ̔ ʰʥɹʦʩʫʜʠʥʥʽʡ ʪʘʢ ʽ ʧʦʟʘʩʫʜʠʥʥʽʡ ʬʨʘʢʮʽ̫ʭ ʎʊ. 
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ʊʘʙʣʠʮʷ 3.1.2.7 

ʂʦʝʬ̔ʮʽʻʥʪ R/B ʧʨʠ ʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥʽ  

ʥʘ çʢʠʩʣ̔» ʪʘ çʦʩʥʦʚʥ»̔ ʙ̔ʣʢʠ ʟʘ Mik el Calvo ʚ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ  ʜʽʣʷʥʢʠ (ʛʨʫʧʠ ʧʦʨʚ̔ʥʥ̫ʥʷ) (M±m) 

 

ʂʦʝʬʽʮʽʻʥʪ R/B ʧʨʠ 

ʛʽʩʪʦʭʤ̔ʽʯʥʦʤʫ 

ʟʘʙʘʨʚʣʝʥʥʽ ʥʘ «ʢʠʩʣʽè 

ʪʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ  

ʟʘ Mikel Calvo 

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥ ̫

ʌʽʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛ̔ʪʥʽʩʪɹ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʇʦʟʘʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ  
1,18±0,016 

1,21±0,012 

ʈʬ=0,024 

 

1,19±0,015 

ʈʬ=0,038 

 

1,20±0,012 

ʈʬ=0,031 

ʈɯ=0,039 

ɺʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ 
1,19±0,012 

1,22±0,013 

ʈʬ=0,022 

 

1,22±0,012 

ʈʬ=0,022 

 

1,24±0,014 

ʈʬ<0,001 

ʈɯ=0,027 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥ̔ʭ ʅɹʁ ʤʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚ̔ʨʦʛ̔ʜʥʦʩʪʽ 

ʚʽʜʤʽʥ ʫ ʧʦʨʽʚʥ̫ ʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ, ʈɯ ï ʟʽ ɿɼɸɺ ɯ ʩʪ. 

 

ɿʥʘʯʝʥʥ ̫ ʢʦʝʬʽʮʽʻʥʪʫ R/B ʚ ʢʣʽʪʠʥʘʭ ʦʙʦʭ ʬʨʘʢʮʽʡ ʪʨʦʬʦʙʣʘʩʪʘ ʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʄʇʅ ʙʝʟ ʘʥʝʤʽʾ ʧʝʨʝʚʠʱʫʚʘʣʠ ʚʽʜʧʦʚ̔ ʜʥʽ ʜʘʥ̔ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʡ̔ 

ʚʘʛ̔ʪʥʦʩʪʽ (ʚʨ̔ʦʛ̔ʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ 

ʬʟ̔ʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ï Pʬ<0,024).  

ʉʧʽʚʚʽʜʥʦʰʝʥʥ ̫ʙʽʣʢʽʚ ʟʘ Mikel Calvo ʚ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ ʧʨʠ 

ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʨʠ ɿɼɸɺ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.1.2.9 ʽ 

3.1.2.10. 

ʇʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩ̔ʚ ʆʄɹ ʚ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ ʄʇɼ ʧʨʠ ɿɼɸɺ ɯ ʪʘ ɯɯ 

ʩʪʫʧʝʥʽʚ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟʘ ʨʽʟʥʠʮʝʁ  ʤʽʞ 

ʩʝʨʝʜʥʽʤʠ ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʙʽʨʢʘʭ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʷʢ ʧʦʤ̔ʨʥʝ ʪʘ 

ʚʽʜʧʦʚʽʜʥʝ ʜʦ ʩʪʫʧʝʥʷ ʘʥʝʤʽʾ (ʈʬ=0,031, ʈɯ=0,027).  

ʇʨʠ ʮɹ ʦʤʫ ʩʣʽʜ ʚ̔ ʜʤʽʪʠʪʠ ʥʘʨʦʩʪʘʥʥʷ ʆʄɹ ʫ ʢʣʽʪʠʥʘʭ 

ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʶʯʦʾ ʬʨʘʢʮʽʾ ʎʊ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʝʨʩʪʠʮʽʡʥʦʶ (ʨʦʟʙ̔ʞʥʦʩʪʽ ʤ̔ʞ 
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ʧʦʢʘʟʥʠʢʘʤʠ ʬʨʘʢʮʡ̔ ʪʨʦʬʦʙʣʘʩʪʘ ʟʘ ʜʚʦʩʪʦʨʦʥʥʽʤ ʥʝʧʘʨʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʉʪɹ ʜʁʝʥʪʘ ʪʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ɺʪ̔ʥʽ ʨ<0,005). 

 

  

ʈʠʩ. 3.1.2.9. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ, ʧʦʟʘʩʫʜʠʥʥʠʡ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ: 1 ï ʬ̔ ʟʽʦʣʦʛʽʯʥʘ ʚʘʛʽʪʥʽʩʪʴ, 2 ï ʚʘʛʽʪʥʽʩʪʴ ʧʨʠ ɿɼɸɺ, ʧʝʨʝʚʘʞʘʥʥʷ 

ʯʝʨʚʦʥʦʛʦ ʩʧʝʢʪʨʫ. ɻʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʥʘ çʢʠʩʣ̔» ʪʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ ʟ 

ʙʨʦʤʬʝʥʦʣʦʚʠʤ ʩʠʥʽʤ ʟʘ Mikel Calvo. ʆʙ.40ʭ, ʆʢ.10ʭ. 

 

   

ʈʠʩ. 3.1.2.10. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜ̔ʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ, 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʡ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ: 1 ï ʬ̔ ʟ̔ʦʣʦʛʽʯʥʘ ʚʘʛʽʪʥ̔ ʩʪʴ, 2 ï ʚʘʛʽʪʥʽʩʪʴ 

ʧʨʠ ɿɼɸɺ, ʧʝʨʝʚʘʞʘʥʥʷ ʯʝʨʚʦʥʦʛʦ ʩʧʝʢʪʨʫ. ɻʽʩʪʦʭʽʤʽʯʥʘ ʤʝʪʦʜʠʢʘ ʥʘ çʢʠʩʣʽè ʪʘ 

çʦʩʥʦʚʥʽè ʙʽʣʢʠ ʟ ʙʨʦʤʬʝʥʦʣʦʚʠʤ ʩʠʥʤ̔ ʟʘ Mikel Calvo. ʆʙ.40ʭ, ʆʢ.15ʭ. 

1 2 

1 2 
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ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʝʢʪʨʦʤʝʪʨʽʾ, ʫ ʚʩʽʭ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʘʛʽʪʥʦʩʪ̔ ʟ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʧʨʠ ɿɼɸɺ, 

ʩʪʫʧʽʥ ɹʆʄɹ ʚ ʝʢʩʪʨʘʚʣ̔ʦɹʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ ʥʘʨʦʩʪʘʚ ʚ̔ʜʧʦʚʽʜʥʦ ʜʦ ʩʪʫʧʝʥʷ 

ʘʥʝʤʽʾ (ʈʤ<0,001, ʈʤɯ<0,001, ʈʤɯɯ=0,019), ʽʟ ʩʫʪʪʻʚʠʤ ʧʝʨʝʚʠʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ 

R/B ʚ ʢʣʪ̔ʠʥʘʭ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʾ ʬʨʘʢʮʽʾ ʎʊ. 

 

ʊʘʙʣʠʮʷ 3.1.2.8 

ʂʦʝʬ̔ʮʽʻʥʪ R/B ʧʨʠ ʛ̔ʩʪʦʭʽʤʽʯʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥ ̔ 

ʥʘ «ʢʠʩʣʽè ʪʘ çʦʩʥʦʚʥʽè ʙʽʣʢʠ ʟʘ Mikel  Calvo ʚ ʝʢʩʪʨʘʚ̔ʣɹ ʦʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪ̔   

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ (ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (M±m) 

 

ʂʦʝʬʽʮʽʻʥʪ R/B ʧʨʠ 

ʛʽʩʪʦʭʽʤʽʯʥʦʤʫ 

ʟʘʙʘʨʚʣʝʥʥʽ ʥʘ 

çʢʠʩʣ̔ è ʪʘ çʦʩʥʦʚʥʽ» 

ʙʽʣʢʠ  

ʟʘ Mikel Calvo 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟ ̔

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʇʦʟʘʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ  

1,23±0,013 

ʈʤ=0,021 

ʈɯ=0,004 

1,29±0,012 

ʈʤ=0,008 

ʈɯɯ=0,011 

ʈʤɯ=0,016 

1,31±0,014 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,019 

ɺʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ 

1,25±0,013 

ʈʤ=0,001 

ʈɯ=0,024 

1,27±0,011 

ʈʤ=0,008 

ʈɯɯ=0,008 

ʈʤɯ=0,016 

1,36±0,016 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,014 

ʇʨʠʤ̔ʪʢʘ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʤʁʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚʽʜ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚʽʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚ̔ ʜ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚ̔ʜ ʛʨʫʧʠ ʄʇʅ ʟʽ ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚ̔ ʜ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʛ̔ʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚ 

ʢʣʽʪʠʥʘʭ ʝʢʩʪʨʘʚʣ̔ʴʦʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʄʇɼ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʚ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʘʥʘʣʦʛ̔ ʯʥʽ ʟʤʥ̔ʘʤ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮ̔ʾ ʆʄɹ ʚ ʘʩʧʝʢʪʽ 

ɿɼɸɺ. 

ʗʢ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 3.1.2.9 (ʨʦʟʙʽʞʥʦʩʪ̔ ʤʽʞ ʛʨʫʧʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʶʤʝʥʘ-
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ʂʝʡʣʩʘ), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʧʪʠʯʥʦʾ  ʛʫʩʪʠʥʠ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʣʴʥʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ 

ʟʘ ʤʝʪʦʜʦʤ A.Yasuma ʪʘ T.Ichikava, ʨʽʚʝʥʴ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʢʣʽʪʠʥ ʚʥʫʪʨʽʥhʴʦʩʫʜʠʥʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʧʨʠ ʬʽʟ̔ʦʣʦʛʽʯʥʽʡ ʚʘʛ̔ ʪʥʦʩʪʽ ʚ 

ʩʝʨʝʜʥʦɹʤʫ ʻ ʜʝʱʦ ʚʠʠɦʤ ʧʦʨʽʚʥʥ̫ʦ ʟ ʧʦʟʘʩʫʜʠʥʥʠʤ ʎʊ (ʚʽʨʦʛ̔ʜʥ̔ʩʪɹ  

ʨʦʟʙʽʞʥʦʩʪʽ ʤʞ̔ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʬʨʘʢʮʽʷʭ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ ï P<0,05). 

 

ʊʘʙʣʠʮʷ 3.1.2.9 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʣʴʥʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʟʘ 

A.Yasuma ʪʘ T.Ichikava ʚ ʝʢʩʪʨʘʚ̔ʣʦɹʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪʽ 

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ (ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʛʩ̔ʪʦʭʽʤʽʯʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ 

ʚ̔ ʣʴʥʽ 

ʘʤ̔ʥʦʛʨʫʧʠ 

ʙʽʣʢʽʚ ʟʘ 

A.Yasuma ʪʘ 

T.Ichikava 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

ʌ̔ʟʽʦʣʦʛʽʯʥʘ 

ʚʘʛʽʪʥʽʩʪʴ 

(n=20) 

ʄʇʅ 

ʙʝʟ ɿɼɸɺ 

(n=20) 

ɿɼɸɺ ʙʝʟ ʄʇʅ 

(n=38) 

ɯ ʩʪ 

(n=20) 

ɯɯ ʩʪ 

(n=18) 

ʇʦʟʘʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ  
0,114±0,0012 

0,129±0,0015 

ʈʬ=0,030 

 

0,134±0,0014 

ʈʬ=0,022 

0,156±0,0014 

ʈʬ<0,001 

ʈɯ=0,009 

ɺʥʫʪʨʽʰʥʴʦ-

ʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ 

0,116±0,0011 
0,137±0,0012 

ʈʬ=0,028 

0,146±0,0017 

ʈʬ=0,018 

0,167±0,0015 

ʈʬ<0,001 

ʈɯ=0,006 

ʇʨʠʤʽʪʢʘ. ʈʦʟʙʽʞʥʦʩʪ̔  ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣ̔ʜʞʝʥʥ̫  ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥ̫ʥɹ ʩʝʨʝʜʥʽʭ ʅʴʤʁʝʥʘ-ʂʝʡʣʩʘ. ʈʬ ï ʚʝʣʠʯʠʥʘ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʽʜʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥ̔  ʟ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʚʘʛʽʪʥʽʩʪʶ, ʈɯ ï ʟ̔  ɿɼɸɺ ɯ ʩʪ. 

 

ɿʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢ̔ ʚ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣʽʟʫ ʚʽʜʤʽʯʝʥʦ ʚ ʢʣʽʪʠʥʘʭ ʦʙʦʭ 

ʪʠʧʽʚ ʽʥʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʫ ʚʘʛʽʪʥʠʭ ʟ ʄʇʅ ʙʝʟ ʘʥʝʤʽʾ (ʚʨ̔ʦʛ̔ʜʥ̔ ʩʪʴ 

ʨʦʟʙʞ̔ʥʦʩʪʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʚʘʛʽʪʥʦʩʪ̔  ï Pʬ<0,030), 

ʽʥʪʝʥʩʠʚʥʽʰʝ ï ʚ ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʯʁʦʤʫ ʎʊ (ʚʨ̔ʦʛʜ̔ʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʬʨʘʢʮʽʷʭ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ ï P<0,05). 
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ʋ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʧʨʠ ɿɼɸɺ ɯ ï ɯɯ ʩʪʫʧʝʥʽʚ ʙʝʟ ʄʇʅ ʫʩʝʨʝʜʥʝʥʽ ʜʘʥ ̔

ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʣ̔ʴʥ̔ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʫ 

ʢʣʽʪʠʥʘʭ ʦʙʦʭ ʬʨʘʢʮʽʡ ʪʨʦʬʦʙʣʘʩʪʘ ʩʫʪʪ̒ʚʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʧʘʨʘʤʝʪʨʠ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʫʟʛʦʜʞʫʚʘʣʠʩʷ ʟʽ ʩʪʫʧʝʥʝʤ ʘʥʝʤʽʾ (ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʨʦʟʙ̔ʞʥʦʩʪʽ ʟ ʘʥʘʣʦʛ̔ ʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ Pʬ<0,001, ʈɯ<0,001). 

 

ʊʘʙʣʠʮʷ 3.1.2.10 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʛ̔ʩʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʣɹʥʽ ʘʤʽʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʟʘ 

A.Yasuma ʪʘ T.Ichikava ʚ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʤʫ ʪʨʦʬʦʙʣʘʩʪ ̔

ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʥ̫ʢʠ (ʦʩʥʦʚʥʽ ʛʨʫʧʠ) (ʄÑm) 

 

ʆʧʪʠʯʥʘ ʛʫʩʪʠʥʘ 

ʛ̔ ʩʪʦʭʽʤʽʯʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʚʽʣʴʥʽ 

ʘʤ̔ʥʦʛʨʫʧʠ ʙʽʣʢʽʚ ʟʘ 

A.Yasuma ʪʘ 

T.Ichikava 

(ʚ.ʦ.ʦʧʪ.ʛʫʩʪʠʥʠ) 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯ ʩʪ 

(n=22) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯ ʩʪ 

(n=24) 

ʄʇʅ ʟʽ 

ɿɼɸɺ ɯɯɯ ʩʪ 

(n=16) 

ʇʦʟʘʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ  

0,172±0,0012 

ʈʤ<0,001 

ʈɯ=0,004 

0,198±0,0011 

ʈʤ=0,026 

ʈɯɯ=0,007 

ʈʤɯ=0,005 

0,212±0,0013 

ʈʤ<0,001 

ʈʤɯ<0,001 

ʈʤɯɯ=0,004 

ɺʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʡ 

ʪʨʦʬʦʙʣʘʩʪ 

0,196±0,0012 

ʈʤ<0,001 

ʈɯ=0,002 

 

0,208±0,0014 

ʈʤ=0,025 

ʈɯɯ=0,006 

ʈʤɯ=0,004 

0,219±0,0015 

ʈʤ<0,001 

ʈʤɯ=0,001 

ʈʤɯɯ=0,017 

ʇʨʠʤ̔ʪʢʘ. ʈʦʟʙ̔ ʞʥʦʩʪʽ ʤ̔ʞ ʛʨʫʧʘʤʠ ʜʦʩʣ̔ ʜʞʝʥʥʷ ʦʙʨʘʭʦʚʘʥʽ ʟʘ ʤʝʪʦʜʦʤ 

ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʴ ʩʝʨʝʜʥʽʭ ʅʴʤʁʝʥʘ-ʂʝʡʣʩʘ. ʈʤ ï ʚ̔ ʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙ̔ʞʥʦʩʪʽ 

ʚʽʜ ʄʇʅ ʙʝʟ ɿɼɸɺ, ʈɯ ï ʚ̔ ʜ ɿɼɸɺ ɯ ʩʪ. ʙʝʟ ʄʇʅ, ʈɯɯ ï ʚʽʜ ɿɼɸɺ ɯɯ ʩʪ. ʙʝʟ ʄʇʅ, 

ʈʤɯ ï ʚʽʜ ʛʨʫʧʠ ʄʇʅ ʟ̔  ɿɼɸɺ ɯ ʩʪ, ʈʤɯɯ ï ʚʽʜ ʄʇʅ ʟʽ ɿɼɸɺ ɯɯ ʩʪ. 

 

ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 3.1.2.10 ʜʘʥʠʤʠ ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʝʩʪʘʮ̔ʾ  ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦʾ ʧʣʘʮʝʥʪʘʨʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠ ʘʥʝʤʽʾ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʘʤʠ ʽʟ ɿɼɸɺ ʙʝʟ ʄʇʅ, ʚʽʜʤ̔ʯʝʥʦ ʧʨʦʛʨʝʩʫʶʯʝ ʟʨʦʩʪʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʨ̔ ʚʥʷ ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʪʝʦʣ̔ʟʫ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʣ̔ ʪʠʥ ʝʢʩʪʨʘʚ̔ʣʴʦʟʥʦʛʦ 
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ʪʨʦʬʦʙʣʘʩʪʘ, ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ ʚʥʫʪʨ̔ ʰʥɹʦʩʫʜʠʥʥʽʡ ʡʦʛʦ ʬʨʘʢʮʽʾ (ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʬʨʘʢʮʽʷʭ ʪʨʦʬʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ ï P<0,05). 

ʆʪʞʝ, ʚʠ̫ʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪ̔ ʘʣɹʪʝʨʘʮʽʾ ʙʽʣʢʽʚ ʚ ʢʣʽʪʠʥʘʭ ʬʨʘʢʮʽʡ 

ʝʢʩʪʨʘʚ̔ ʣɹʦʟʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ, ʦʙʫʤʦʚʣʝʥʦ ʾʟʘʣ̔ʟʦʜʝʬʽʮʠʪʦʤ ʪʘ ʛʽʧʦʢʩʽʻʶ, ʤʦʞʥʘ 

ʨʦʟʮʥ̔ʶʚʘʪʠ ʷʢ ʩʫʪʪʻʚʠʡ ʬʘʢʪʦʨ ʧʦʨʫʰʝʥʥʷ ʎʊɯ ʫ ʩʪʨʫʢʪʫʨʠ ʤʘʪʢʦʚʦ-

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʛʝʩʪʘʮ̔ʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʧʨʠ ɿɼɸɺ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʠʯʥʦʾ ʽʥʚʘʟʽʾ ʫ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʽʡ ʜʽʣʷʥʮʽ ʧʨʠ ɿɼɸɺ ʜʦʟʚʦʣʠʚ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʭʘʨʘʢʪʝʨ ʪʘ ʩʪʫʧʽʥʴ ʢʦʤʧʝʥʩʘʪʦʨʥʦʾ ʛʝʩʪʘʮ̔ ʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʦʞʘ ʤʘʪʢʠ ʚ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽ,ʾ ʡʤʦʚʽʨʥʦ, ʚʠʟʥʘʯʘʶʪɹʩʷ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣʴʥʦʩʪʽ ʢʣʽʪʠʥ ʬʨʘʢʮʽʡ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪ ̔ ʘʥʝʤʽʾ, ʘʜʞʝ ʟʨʦʩʪʘʥʥʷ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ ʽ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪ̔ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʠʩʪʝʤ ʥʘ ʪʣʽ ʛʽʧʦʢʩ̔ʾ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʘʧʦʧʪʦʟʫ ʘʙʦ ʥʝʢʨʦʟʫ ʢʣ̔ ʪʠʥ ʪʨʦʬʦʙʣʘʩʪʘ [144, 448, 463, 471, 495]. 

ɺ ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʾ  ʛʽʧʦʢʩʽʾ ʦʙʩʷʛ ʢʣ̔ʪʠʥʥʦ ʾ ʤʘʩʠ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥ̔ʪʝʥʩʠʚʥʩ̔ʪʁ ʧʨʦʮʝʩʽʚ ʢʣʽʪʠʥʥʦʾ 

ʧʨʦʣ̔ʬʝʨʘʮ̔ʾ  ʪʘ ʘʧʦʧʪʦʟʫ, ʷʢʽ ʟʘ ʬʟ̔̔ʦʣʦʛʽʯʥʦʾ ʛʝʩʪʘʮʽʾ ʚ̔ʜʙʫʚʘʶʪʴʩʷ ʫ ʧʝʚʥʦʤʫ 

ʙʘʣʘʥʩʽ [362, 378]. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʟʥʘʥʦ, ʱʦ ʚ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʽ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ɺʘʭ-ʟʘʣʝʞʥʠʡ ʘʧʦʧʪʦʟ, ʚ ʨʝʟʫʣʪɹʘʪ̔ ʷʢʦʛʦ ʘʢʪʠʚʘʮʽʷ ʢʘʩʧʘʟ ʩʧʨʠʯʠʥʷʻ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽ ʁʤʽʞʥʫʢʣʝʦʩʦʤʘʣʴʥʠʭ ʨʦʟʨʠʚ̔ʚ ɼʅʂ. ʇʨʦʪʠʜʽʻ ʧʨʦʪʝʾʥʫ ɺʘʭ (Bcl-2 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʧʨʦʪʝʾʥ ʍ) ʧʨʦʪʠʘʧʦʧʪʠʯʥʠʡ ʧʨʦʪʝʾʥ ɺʩl-2 (onkoprotein B-cell 

lymphoma-2), ʷʢʠʡ ʫʪʚʦʨʶʻ ʟ ʧʨʦʪʝʾʥʦʤ ɺʘʭ ʛʝʪʝʨʦʜʠʤʝʨʠ ʪʘ ʽʥʘʢʪʠʚʫ ̒ ʡʦʛʦ 

ʬʫʥʢʮʽ ʾ[226, 326, 418, 486]. ʇʦ ʩʫʪʽ, ʨʝʛʫʣʷʮʽʷ ʘʧʦʧʪʦʟʫ ʚ ʢʣ̔ʪʠʥʘʭ ʪʨʦʬʦʙʣʘʩʪʘ 

ʟʚʦʜʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦ ʧʨʦʪʠʩʪʦʷʥʥʷ ʝʬʝʢʪʚ̔ ʧʨʦʪʝʾʥ̔ ʚ ɺʘʭ ʽ Bcl-2. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʧʨʦʮʝʩʽʚ ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣʴʥʦʩʪ ̔ʢʣ̔ʪʠʥ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ 

ʪʨʦʬʦʙʣʘʩʪʘ ʫ ʙʽʦʧʪʘʪʘʭ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʚ ʘʩʧʝʢʪʽ ɿɼɸɺ, 

ʤ̔ʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʚʠʚʯʝʥʦ ʚʤʽʩʪ ʽ ʨʦʟʧʦʜ̔ʣ ʧʨʦʘʧʦʧʪʠʯʥʦʛʦ ʧʨʦʪʝʥʾʫ 

Bax, ʧʨʦʪʠʘʧʦʧʪʠʯʥʦʛʦ ʧʨʦʪʝʾʥʫ Bcl-2 ʪʘ ʤʘʨʢʝʨʘ ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʨʦʪʝʾʥʫ 
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ʂʽ 67 ï ʜ̫ʝʨʥʦʛʦ ʙʽʣʢʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʢ̔ʣʴʢʦʭ ʬʘʟʘʭ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʽ 

ʚʚʘʞʘʻʪʴʩʷ ʥʘʜʽʡʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʽʪʦʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪ̔  [247]. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʽʤʫʥʦʝʢʩʧʨʝʩʽʾ ʧʨʦʪʝʾʥ̔ʚ ɺʘʭ ʪʘ ɺʩl-2 ʚ ʮʠʪʦʧʣʘʟʤ̔ ʢʣʽʪʠʥ 

ʽʥʚʘʟʠʚʥʦʛʦ ʪʨʦʬʦʙʣʘʩʪʘ ʄʇɼ ʚʠʤʽʨʶʚʘʣʠ ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ ʦʧʪʠʯʥʦʾ 

ʛʫʩʪʠʥʠ. ɼʣ̫  ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʽʤʫʥʦʛ̔ʩʪʦʭʽʤʽʯʥʦʾ ʚʟ̔ʫʘʣʽʟʘʮʽʾ ʧʨʦʪʝʾʥʫ Ki 67 

ʚʠʟʥʘʯʘʣʠ ʚ̔ʜʩʦʪʦʢ Ki  67-ʧʦʟʠʪʠʚʥʠʭ ʷʜʝʨ ʫ ʬʨʘʢʮʽʷʭ ʪʨʦʬʦʙʣʘʩʪʘ. 

 
 

   

 

ʈʠʩ. 3.1.2.11. ʄʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʘ ʜʽʣʷʥʢʘ ʫ 39 ï 40 ʪʠʞʥʽʚ, ʬʨʘʢʮʽʾ 

ʽʥʚʘʟʠʚʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ (ɯʎ ï ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʎʊ, ɽʎ ï 

ʝʥʜʦʪʝʣʽʡʟʘʤʽʱʫʯʁʠʡ ʎʊ): 1 ï ʬʽʟʽʦʣʦʛʽʯʥʘ ʚʘʛʽʪʥʽʩʪʴ, 2 ï ʚʘʛʽʪʥʽʩʪʴ ʧʨʠ ɿɼɸɺ, 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ Ki  67-ʧʦʟʠʪʠʚʥʠʭ ʷʜʝʨ ʚ ɯʎ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʯ̔ʥʘ ʤʝʪʦʜʠʢʘ ʟ 

ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ ʙʽʣʢʘ ʂʽ 67 ʟ ʧʦʣʽʤʝʨʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʧʝʨʦʢʩʠʜʘʟʠ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʦʤ ʽ ʜʦʟʘʙʘʨʚʣʝʥʥʷʤ ʷʜʝʨ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɻʨʦʪʘ. 

40ʭ, ʆʢ.10ʭ. 

 

ʗʢ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʠʩʫʥʢʘ 3.1.2.11, ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʚʽʜʤʽʯʘʣʘʩ̫ ʧʝʨʝʚʘʞʥʦ ʫ ʧʦʟʘʩʫʜʠʥʥʽʡ ʪʘ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʽʡ 

ʬʨʘʢʮʽʷʭ ʝʢʩʪʨʘʚʽʣʴʦʟʥʦʛʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ, ʟʜʝʙʽʣʴʰʦʛʦ ʧʦ ʭʦʜʫ ʘʨʪʝʨʽʘʣʴʥʠʭ 

ʩʫʜʠʥ ʤʘʪʢʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ, ʱʦ ʚʠʜʥʦ ʙʫʣʦ ʟʘ ʧʦʟʠʪʠʚʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ 

ʧʨʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥ ̔ʧʨʦʪʝʾʥʫ ʂ ̔67.  


