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ɸʅʆʊɸʎɯʗ 

ɹʫʥʽʥ ʖ.ɺ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ (ʢʣʽʥʽʢʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ) - ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ 

ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʚ 

ʛʘʣʫʟʽ ʟʥʘʥʴ 22 çʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷè, ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.03 çʍʽʨʫʨʛʽʷè.  

ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʪʘ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾ ̔ ʤ. ɺ.ʊ. 

ɿʘʡʮʝʚʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠè; ʍʘʨʢʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʾʥʠ,  2025.  

 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʧʦʢʨʘʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʷʤʠ 

ʛʨʫʜʝʡ (ɺʇʇɻ) ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ 

ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ. 

ɸʚʪʦʨʦʤ ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ 2161 ʧʦʨʘʥʝʥʦʛʦ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷ ʟ ɺʇʇɻ, ʟ ʥʠʭ ʟ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ 308, ʱʦ ʩʢʣʘʣʦ 

14,28% ʚʽʜ ʫʩʽʭ ʧʦʨʘʥʝʥʠʭ ʫ ʛʨʫʜʥʫ ʢʣʽʪʢʫ. ɼʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʝʥʦ 207 

ʧʦʨʘʥʝʥʠʭ: ɯ  (ʦʩʥʦʚʥʘ ʛʨʫʧʘ) ï 97 (46, 85%) ʧʦʨʘʥʝʥʠʭ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ 

ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʛʨʫʜʥʷ 2016 ʨ. ï ʛʨʫʜʥʷ 2019 ʨ. ʋ ʥʠʭ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʪʘ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʥʦʚʘ ʪʘʢʪʠʢʘ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ 

ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. ɯɯ (ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ) ï 110 (53,15%) 

ʧʦʨʘʥʝʥʠʭ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ ʜʦ ɺʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ 

ʎʝʥʪʨʫ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ  ʟ ʢʚʽʪʥʷ 2014 ʨ. ʜʦ ʛʨʫʜʥʷ 2019 ʨ. ʽ ʚ ʥʠʭ ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ: ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ, 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ, ʤʫʣʴʪʠʩʧʽʨʘʣʴʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ (ʄʉʂʊ), ʭʽʨʫʨʛʽʯʥʘ 

ʦʙʨʦʙʢʘ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʪʨʘʜʠʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ, ʙʝʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ 

ʧʦʢʘʟʘʥʴ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʚʽʜʝʦʘʩʠʩʪʦʚʘʥʦʾ ʪʦʨʘʢʦʩʢʦʧʽʾ (ɺɸʊʉ) ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ (ʉʊ). 

ʋ ʩʪʨʫʢʪʫʨʽ ʩʫʯʘʩʥʦʾ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ ʚ ʫʤʦʚʘʭ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ 

ʦʧʝʨʘʮʽʾ/ ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʠʭ ʩʠʣ (ɸʊʆ/ʆʆʉ) ʩʝʨʝʜ ʧʦʨʘʥʝʥʠʭ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ 
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ʫʰʢʦʜʞʝʥʥʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʧʨʦʥʠʢʘʶʯʠʤʠ ʻ 14,28Ñ1,9% ʚʠʧʘʜʢʽʚ. ʅʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʻ ʧʦʦʜʠʥʦʢʽ  90,8Ñ2,0%, ʦʩʢʦʣʢʦʚʽ 79,7Ñ2,8% ɺʇʇɻ ʟ 

ʫʨʘʞʝʥʥʷʤ ʣʽʚʦʾ ʘʙʦ ʧʨʘʚʦʾ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ 94,76Ñ3,5%.  

ʅʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ ʧʦʚôʷʟʘʥʽ ʥʝʜʦʩʪʘʪʥʽʤ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʦʙʩʪʝʞʝʥʥʷ (ʋɿɼ, ɺʊʉ, ʄʉʂʊ), ʘ ʥʝʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ (ʩʢʘʨʛʠ, ʘʥʘʤʥʝʟ, 

ʬʽʟʽʢʘʣʴʥʠʡ ʦʛʣʷʜ, ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ) ʥʝ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ ʪʘ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ. ʅʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʫ ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʚʨʘʭʫʚʘʥʥʷʤ ʪʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʽʯʥʦʾ ʜʽʣʷʥʮʽ ʧʦʨʘʥʝʥʥʷ, 

ʚʠʞʠʜʘʣʴʥʦʶ ʪʘʢʪʠʢʦʶ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ, ʙʽʣʴʰ ʯʘʩʪʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʪʦʨʘʢʦʪʦʤʽʡ, ʚʽʜʩʫʪʥʽʩʪʶ ʯʽʪʢʠʭ ʨʦʟʤʝʞʫʚʘʣʴʥʠʭ ʧʦʢʘʟʘʥʴ ʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʪʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʧʦʨʘʥʝʥʠʭ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʥʦʚʽ ʤʘʣʦʽʥʚʘʟʽʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʘ ʩʘʤʝ: 

ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʾ; ʋɿɼ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʴ ʪʘ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʣʽʢʫʚʘʥʥʷ; ʦʙ'ʻʢʪʠʚʽʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʩʪʫʧʣʝʥʥʷʤ ʧʦʚʽʪʨʷ 

ʟ ʧʣʝʚʨʘʣʴʥʠʭ ʧʦʨʦʞʥʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ 

ʦʧʨʘʮʴʦʚʘʥʦ ʥʦʚʽ ʭʽʨʫʨʛʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʪʽʣ ʧʽʜ ʯʘʩ ɺɸʊʉ ʪʘ ʪʦʨʘʢʦʪʦʤʽʡ; 

ʫʜʦʩʢʦʥʘʣʝʥʦ ʧʦʢʘʟʘʥʥʷ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ɺɸʊʉ ʫ ʧʦʨʘʥʝʥʠʭ ʟ ɺʇʇɻ ʥʘ ɯɯɯ 

ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ; ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʜ̔ ʘʛʥʦʩʪʠʯʥʦ-

ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ çʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫè ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ 

ʨʦʟʤʽʨʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʣʝʛʝʥʽ ʟ ʧʦʭʠʙʢʦʶ  ʚʽʜ 6,8 ʜʦ 7,2%, ʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʛʣʠʙʣʝʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʨʦʟʨʦʙʮʽ ʧʦʜʘʣʴʰʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ. ʊʘʢʦʞ ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʟʙʽʣʴʰʫʶʪʴ 

ʜʝʪʘʣʽʟʘʮʽʶ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʨʦʟʤʽʨʽʚ ʉʊ ʣʝʛʝʥʴ ʟʘ ʨʘʭʫʥʦʢ 

ʫʨʘʭʫʚʘʥʥʷ ʾʭ ʱʽʣʴʥʦʩʪʽ ʪʘ ʤʽʥʽʤʽʟʫʻ ʧʦʤʠʣʢʠ  ʧʦʚôʷʟʘʥʽ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʩʪʦʨʦʥʥʽʭ ʪʽʣ (ʤʝʪʘʣ, ʩʢʣʦ, ʜʝʨʝʚʦ, ʧʣʘʩʪʤʘʩʘ).  
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ʇʨʝʚʘʣʶʶʯʽ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ 

ʫʢʣʘʜʘʶʪʴʩʷ ʫ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʨʫʰʝʥʥʷʭ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʤʘʩʠʚʥʠʤʠ 

ʛʝʤʦʨʘʛʽʷʤʠ, ʽʤʙʽʙʽʮʽʻʶ ʢʨʦʚôʶ ʫʩʽʭ ʪʢʘʥʠʥ ʣʝʛʝʥʽ ʟ ʛʽʧʦʢʩʽʻʶ, ʚʪʦʨʠʥʥʠʤʠ 

ʬʽʙʨʠʥʦʾʜʥʠʤʠ ʥʝʢʨʦʟʘʤʠ ʪʘ ʜʠʩʪʨʦʬʽʻʶ ʤôʷʟʦʚʦʾ, ʬʽʙʨʦʟʥʦʾ, ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ 

ʪʘ ʩʫʜʠʥ ʟ ʘʪʝʣʝʢʪʘʟʘʤʠ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʘʤʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʪʨʦʬʽʢʫ ʽ ʨʝʛʝʥʝʨʘʮʽʶ 

ʪʢʘʥʠʥ ʣʝʛʝʥʴ.  ɿʘ ʜʘʥʠʤʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ TGF-ɓ1 ʽ ʩʫʜʠʥʥʦ-ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

VEGF ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʫ ʤʘʢʨʦʬʘʛʘʭ, ʣʝʡʢʦʮʠʪʘʭ, ʣʽʤʬʦʮʠʪʘʭ, 

ʬʽʙʨʦʙʣʘʩʪʘʭ ʪʘ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʟ ʧʝʨʰʦʾ ʜʦʙʠ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ; 

ʜʦ 10 ʜʦʙʠ ʝʢʩʧʨʝʩʽʷ TGF-ɓ1 ʩʪʘʻ ʟʥʘʯʥʦʶ, ʪʦʜʽ ʷʢ VEGF ʩʣʘʙʢʦ ʤʘʨʢʫʻ 

ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʢʘʧʽʣʷʨʽʚ, ʘʨʪʝʨʽʦʣ, ʧʦʦʜʠʥʦʢʽ ʤʘʢʨʦʬʘʛʠ. ʊʘʢʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ 

ʢʘʨʪʠʥʘ ʧʦʷʩʥʶʻ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʟʘʛʦʻʥʥʷ ɺʇʇɻ: ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʟʘʮʽʾ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʢʦʣʦʨʘʥʦʚʽ ʦʩʝʨʝʜʢʠ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʩʪʘʶʪʴ 

ʥʝʩʧʨʦʤʦʞʥʠʤʠ ʜʦ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ. ʅʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ 

(Collagen IV) ʫ ʧʦʣʷʭ ʬʽʙʨʦʟʫ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʽʚ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ, ʚ ʪʝʨʤʽʥ ʜʦ 10 

ʤʽʩʷʮʽʚ ʧʽʩʣʷ ɺʇʇɻ, ʦʙʫʤʦʚʣʶʻ ʩʣʘʙʢʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘʤʽʱʝʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʤ ʨʫʙʮʝʤ. 

 ʇʨʽ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʽ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʩʢʣʘʜʥʝʥʴ ʫ 

ʥʘʡʙʣʠʞʯʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʟ 41 (37,3%) ʜʦ 4 (4,1%). ʋ ʚʽʜʜʘʣʝʥʦʤʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʥʝʚʤʦʬʽʙʨʦʟʫ ʟʤʝʥʰʠʣʘʩʴ ʟ 

9 (12,7%)  ʜʦ 4 (6,4%), ʧʣʝʚʨʦ-ʣʝʛʝʥʝʚʠʭ ʩʧʘʡʦʢ ʟ 12 (17%) ʜʦ 1 (1,6%), ʘ ʟʘʛʘʣʦʤ 

ʫʩʢʣʘʜʥʝʥʥʷ ʟʤʝʥʰʠʣʠʩʴ ʟ 27 (37,5%) ʜʦ 5 (8,1%) ʚʠʧʘʜʢʽʚ. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʜʦʙʨʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟʙʽʣʴʰʠʣʠʩʴ ʟ 44 (62%) ʜʦ 57 (91,9%), ʟʘʜʦʚʽʣʴʥʽ ʟʤʝʥʰʠʣʠʩʴ ʟ 24 

(33,8%) ʜʦ 5 (8,1%), ʘ ʥʝʟʘʜʦʚʽʣʴʥʽ - ʟ 3 (2,3%) ʜʦ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ. ɿʘʛʘʣʴʥʠʡ 

ʣʽʞʢʦ-ʜʝʥʴ ʩʢʣʘʚ 9,5Ñ1,3 ʫ ʦʩʥʦʚʥʠʡ ʛʨʫʧʽ ʪʘ 19,6Ñ1,1 ʫ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʪʦʤʫ, ʱʦ ʫ ʨʦʙʦʪʽ 

ʟʜʽʡʩʥʝʥʦ ʢʣʽʥʽʢʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ɺʇʇɻ, ʩʪʨʫʢʪʫʨʠ ʙʦʡʦʚʠʭ ʚʪʨʘʪ ʚ 

ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʛʽʙʨʠʜʥʦʾ ʚʽʡʥʠ. ɺʧʝʨʰʝ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʝʩʷʪʠʨʽʯʥʦʛʦ ʜʦʩʚʽʜʫ 

ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʦʛʥʝʧʘʣʴʥʽ ʧʨʦʥʠʢʘʶʯʽ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʝʡ 
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ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ɸʊʆ/ʆʆʉ ʻ ʚʘʞʢʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʰʢʘʣ ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ 

ʪʷʞʢʦʩʪʽ ʪʨʘʚʤ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʽʥʰʠʭ 

ʘʥʘʪʦʤʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʽʣʷʥʢʠ (ɸʌɼ) ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʛʦʩʪʨʦʶ ʤʘʩʠʚʥʦʶ 

ʢʨʦʚʦʚʪʨʘʪʦʶ ʪʘ ʰʦʢʦʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʪʠʢʠ çDamage control surgeryè 

ʧʨʠ ʧʦʻʜʥʘʥʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ ʽʥʰʠʭ ɸʌɼ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ ʟ ʤʝʪʦʶ 

ʟʫʧʠʥʝʥʥʷ ʢʨʦʚʦʪʝʯʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʣʝʪʘʣʴʥʦʩʪʽ. ɿʥʘʯʝʥʥʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʨʘʮʽʦʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ ʧʨʦʥʠʢʘʶʯʠʭ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʝʡ, ʩʧʨʷʤʦʚʘʥʦʾ ʟʤʝʥʰʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʘʛʨʝʩʽʾ 

ʧʦʢʘʟʘʥʦ ʫ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʣʝʪʘʣʴʥʦʩʪʽ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʚʠʟʥʘʯʝʥʝ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ (ʣʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʽ ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʷ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʦʙʩʷʛ ʫʰʢʦʜʞʝʥʴ; ʚʠʟʥʘʯʝʥʦ ʰʚʠʜʢʽʩʥʽ ʽ ʦʙôʻʤʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ ʽʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ, 

ʟ ʦʮʽʥʢʦʶ ʩʪʫʧʝʥʶ ʛʝʨʤʝʪʠʟʤʫ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ ʪʘ ʢʦʥʪʨʦʣʝʤ ʧʝʨʝʙʽʛʫ ʟʘʛʦʻʥʥʷ 

ʜʝʬʝʢʪʫ ʧʦʨʘʥʝʥʦʾ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʫ ʜʽʥʘʤʽʮʽ).  

ʄʽʥʽʽʥʚʘʟʠʚʥʠʡ ʤʝʪʦʜ ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʾ, ʷʢʫ ʚʠʢʦʥʘʥʦ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ 

ʧʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʟ ʢʦʥʪʫʟʽʻʶ ʩʝʨʮʷ ʚ ʢʣʽʥʽʢʫ, ʜʦʟʚʦʣʷʻ 

ʧʨʠʡʥʷʪʠ ʦʙˇʨʫʥʪʦʚʘʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʜʘʣʴʰʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ, 

ʟʜʽʡʩʥʠʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʥʝ ʦʙʪʷʞʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥ 

ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʪʘ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʝʪʘʧʫ ʣʽʢʫʚʘʥʥʷ ʽ 

ʜʦʩʷʛʪʠ ʟʘʜʦʚʽʣʴʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʅʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʾ ʦʮʽʥʢʠ ʢʨʠʪʝʨʽʾʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ɺɸʊʉ ʧʽʜʚʠʱʝʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʩʫʯʘʩʥʠʡ ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʠʡ ʭʽʨʫʨʛʽʯʥʠʡ ʝʥʜʦʩʢʦʧʽʯʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽ 

ʩʬʦʨʤʦʚʘʥʠʡ ʥʘʙʽʨ ʭʽʨʫʨʛʽʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʪʘ ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ɺʇʇɻ.  
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ɼʘʥʽ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʛʦ ʡ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʨʘʥʝʥʦʾ ʣʝʛʝʥʽ 

ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʤʝʭʘʥʽʟʤʘʭ ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʦʾ ʽʰʝʤʽʾ ʥʝ ʪʽʣʴʢʠ ʥʘ ʨʝˇʽʦʥʘʨʥʦʤʫ ʢʨʦʚʦʪʦʮʽ, ʘʣʝ ʡ ʥʘ 

ʛʝʤʦʜʠʥʘʤʽʮʽ ʪʘ ʪʨʦʬʽʮʽ ʫʩʽʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʥʘ ʦʨʛʘʥʽʟʤʝʥʥʦʤʫ ʨʽʚʥʽ ʫ ʟʚôʷʟʢʫ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʦʢʩʠʛʝʥʘʮʽʾ ʪʢʘʥʠʥ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫʪʦʯʥʝʥʽ ʦʟʥʘʢʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʢʦʧʠʯʝʥʥʷ CD68+-ʤʘʢʨʦʬʘʛʽʚ ʽ ʚʤʽʩʪʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ. 

ʆʪʨʠʤʘʥʽ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʦʨʘʥʝʥʴ ʣʝʛʝʥʴ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ  

ʉʧʽʣʴʥʦ ʟʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʝʢʩʧʝʨʽʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʜʝʪʘʣʽʟʘʮʽʶ ʉʊ 

ʣʝʛʝʥʴ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʤʠʣʢʠ ʚ ʜʽʘʛʥʦʩʪʠʢʠ ʾʭ ʨʦʟʤʽʨʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʤʝʞ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʽ 

ʤʝʪʘʣʦʤ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʘʨʪʝʬʘʢʪʫ çʙʣʠʩʢʫè ʤʝʪʘʣʫ ʫ 

ʪʢʘʥʠʥʘʭ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ɺʇʇɻ ʜʦʟʚʦʣʠʣʦ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ 

ʪʘ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʜʝʨʞʘʚʠ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʪʦʤʫ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʚʠʜʘʣʷʪʠ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʟ ʢʽʩʪʦʢ ʪʘ 

ʩʫʛʣʦʙʽʚ ʘʣʝ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ, 

ʘ ʪʘʢʦʞ ʨʦʟʪʘʰʦʚʘʥʠʭ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʫ ʩʫʭʦʞʠʣʣʷʭ, ʫ ʟʚ'ʷʟʢʦʚʦʤʫ 

ʘʧʘʨʘʪʽ ʘʙʦ ʢʘʧʩʫʣʽ ʩʫʛʣʦʙʘ, ʯʘʩʪʢʦʚʦ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦ, ʘ ʪʘʢʦʞ ʪʽ ʩʪʦʨʦʥʥʽ 

ʪʽʣʘ, ʷʢʽ ʜʦʩʠʪʴ ʜʦʚʛʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʦʨʛʘʥʽʟʤʽ ʪʘ ʥʘʚʢʦʣʦ ʷʢʠʭ ʩʬʦʨʤʦʚʘʥʘ 

ʢʘʧʩʫʣʘ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ130146. 2018 ʃʠʩʪ 26).  

ɿʘʚʜʷʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʥʘʩʘʜʮʽ ʤʘʛʥʽʪʥʽʡ ʜʣʷ ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ 

ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʜʦʩʷʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʨʫʯʥʦ ʤʘʥʽʧʫʣʶʚʘʪʠ ʥʝʶ ʫ ʨʽʟʥʠʭ 
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ʧʣʦʱʠʥʘʭ ʯʝʨʝʚʥʦʾ ʘʙʦ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʜʚʽʡʥʠʡ ʝʬʝʢʪ: ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʝʪʘʣʝʚʠʭ ʩʪʦʨʦʥʥʽʭ 

ʪʽʣ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ130147. 2018 ʃʠʩʪ 26).  

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʬʽʢʩʘʮʽʾ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʤ'ʷʢʠʭ 

ʪʢʘʥʠʥ, ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʩʠʣʠ ʤʘʛʥʽʪʥʦʛʦ ʪʷʞʽʥʥʷ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʪʠʩʢʫ 

(ʚʘʢʫʫʤʫ) ʚ ʦʜʥʦʤʫ ʧʨʠʩʪʨʦʶ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʜʚʽʡʥʘ ʜʽʷ: 

ʤʘʛʥʽʪʥʘ ʯʘʩʪʠʥʘ ʧʨʠʩʪʨʦʶ ʫʪʨʠʤʘʻ ʬʝʨʦʤʘʛʥʽʪʥʝ ʩʪʦʨʦʥʥʻ ʪʽʣʦ, ʘ ʚʘʢʫʫʤʥʠʡ 

ʚʽʜʩʤʦʢʪʫʚʘʯ ʟ ʥʝʛʘʪʠʚʥʠʤ ʪʠʩʢʦʤ ʬʽʢʩʫʻ ʪʢʘʥʠʥʠ ʥʘʚʢʦʣʦ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʜʦ 

ʡʦʛʦ ʚʠʜʘʣʝʥʥʷ ʟʘʛʘʣʴʥʦʭʽʨʫʨʛʽʯʥʠʤ ʥʝʤʘʛʥʽʪʥʠʤ (ʪʠʪʘʥʦʚʠʤ) ʽʥʩʪʨʫʤʝʥʪʦʤ 

(ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ132261. 2019 ʊʨʘʚ 25.). 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ 

ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʪʘ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ 

ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʫ ʪʦʧʽʯʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʤʽʩʮʝʚʫ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʧʨʦʚʦʜʠʪʠ 

ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʪʘ ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ  ˉ135916. 2019 ʃʠʧ 25). 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʤʘʛʥʽʪʥʦʛʦ ʜʣʷ ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʽ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ, ʚ ʷʢʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʥʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʜʠʩʪʘʣʴʥʦʾ 

ʤʘʛʥʽʪʥʦʾ ʯʘʩʪʠʥʠ, ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ 

ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʪʘ ʧʦʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʧʦʰʫʢʫ, ʬʽʢʩʘʮʽʾ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ135918. 2019 ʃʠʧ 25). 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʭʽʨʫʨʛʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʪʦʨʘʢʦ- ʪʘ 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʟʽ ʟʤʽʥʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʧʨʦʚʽʜʥʠʢʘ 

ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ 

ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʧʦʰʠʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʱʦʜʦ ʧʦʰʫʢʫ, 

ʬʽʢʩʘʮʽʾ, ʫʪʨʠʤʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʧʽʜ 

ʯʘʩ ʪʦʨʘʢʦ- ʪʘ ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ155035. 2024 ʉʽʯ  10). 
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ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟʽ ʟʤʽʥʦʶ 

ʢʫʪʘ ʥʘʭʠʣʫ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʥʘ 100Ü ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʟʨʫʯʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʪʦʨʘʢʦ- ʪʘ ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʥʷʭ ʪʘ ʧʦʰʠʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʫʢʫ, ʬʽʢʩʘʮʽʾ, ʫʪʨʠʤʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ, ʷʢʽ ʛʣʠʙʦʢʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʦʨʛʘʥʘʭ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ  ˉ156469. 2024 ʏʝʨʚ  26). 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʥʘʩʘʜʢʠ ʣʘʟʝʨʥʦʾ ʝʥʜʦʩʢʦʧʽʯʥʦʾ  ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʽʣʴʰʠʪʠ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʤʽʥʽʽʥʚʘʟʠʚʥʠʭ ʦʧʝʨʘʮʽʷʭ ʥʘ ʚʥʫʪʨʽʰʥʽʭ 

ʦʨʛʘʥʘʭ ʪʘ ʧʦʰʠʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʱʦʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦ, ʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʠʭ ʤʦʙʽʣʴʥʠʭ ʛʦʩʧʽʪʘʣʽʚ, ʚʽʡʩʴʢʦʚʠʭ ʤʝʜʠʯʥʠʭ ʢʣʽʥʽʯʥʠʭ ʮʝʥʪʨʘʭ 

ʪʘ ʮʠʚʽʣʴʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʟʘʢʣʘʜʘʭ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  

ˉ156932. 2024 ʉʝʨʧ  21.). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʜʠʩʝʨʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʽʡʩʴʢʦʚʦʾ ʭʽʨʫʨʛʽʾ - ʧʦʣʽʧʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʟ ɺʇʇɻ, ʷʢʽ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʚ ʙʦʡʦʚʠʭ ʜʽʷʭ ʚ ʟʦʥʽ 

ʧʨʦʚʝʜʝʥʥʷ ɸʊʆ/ʆʆʉ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʠʭ 

ʤʝʪʦʜʽʚ ʘʧʘʨʘʪʥʦʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʥʦʚʠʭ ʭʽʨʫʨʛʽʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ˇʝʥʝʟʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʠʢ 

ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʾ, ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʦʙ'ʻʢʪʠʚʥʠʭ ʧʦʢʘʟʘʥʴ 

ʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ  ʚʪʨʫʯʘʥʥʷ ʟ ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʣʝʛʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʛʥʝʧʘʣʴʥʽ ʧʨʦʥʠʢʘʶʯʽ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʝʡ, ʩʪʦʨʦʥʥʽ ʪʽʣʘ 

ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʽ ʚʪʨʫʯʘʥʥʷ. 
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SUMMARY  

Bunin Yu.V. Improvement of methods of diagnosis and surgical treatment of 

penetrating gunshot wounds of the chest (clinical-experimental study) - Qualifying 

scientific work with manuscript rights. 

Dissertation for obtaining the scientific degree of candidate of medical 

sciences  of knowledge 22 ñHealth careò, specialty 14.01.03 ñSurgeryò. State 

Institution "V.T. Zaitsev Institute of General and Emergency Surgery of the National 

Academy of Medical Sciences of Ukraine"; Kharkiv National Medical University, 

Ministry of Public Health of Ukraine, 2025. 

 

 

The dissertation is devoted to improving the results of diagnosis and surgical 

treatment of patients with gunshot penetrating wounds to the chest (GPWC) through 

the use of modern technologies and optimal surgical tactics.  

The author conducted a comprehensive analysis of 2,161 wounded military 

personnel with GPWC, including 308 with penetrating wounds, which accounted for 

14.28% of all chest wounds. The study included 207 wounded soldiers: I (main 

group) ï 97 (46.85%) wounded soldiers who were admitted for treatment between 

December 2016 and December 2019. In addition to traditional methods, advanced 

diagnostic methods, diagnostic and surgical instruments were used, and a new tactic 

was applied according to a developed treatment and diagnostic algorithm. II 

(comparison group) ï 110 (53.15%) wounded patients who were admitted for 

treatment to the Military Medical Clinical Center of the Northern Region from April 

2014 to December 2019 and were treated using traditional methods of diagnosis and 

treatment: clinical examination, X-ray, multispiral computed tomography (MSCT), 

surgical treatment and removal of foreign bodies using traditional methods, without 

clearly defined indications and contraindications for video-assisted thoracoscopy 

(VATS) and removal of foreign objects (FO).  

In the structure of modern combat chest trauma in the conditions of anti-

terrorist operation/joint forces operation among the wounded with firearm injuries 

to the chest, penetrating injuries account for 14.28Ñ1.9% of cases. The most common 



10 
 

are single 90.8Ñ2.0%, fragmentary 79.7Ñ2.8% GPWC with damage to the left or 

right pleural cavity 94.76Ñ3.5%.  

Unsatisfactory results in the diagnosis of GPWC are associated with 

insufficient use of modern high-tech instrumental examination methods (ultrasound, 

CT, MSCT), while non-instrumental methods (complaints, medical history, physical 

examination, laboratory tests) are not specific or informative. The unsatisfactory 

treatment results in the comparison group of wounded patients are associated with 

the failure to take into account the topographic and anatomical location of the 

wound, a wait-and-see approach after the injury, more frequent use  

of thoracotomies, and the lack of clear indications for surgical intervention and 

conservative management of this category of wounded patients.  

New minimally invasive diagnostic methods have been developed and 

implemented, namely: endovideothoracoscopy with the use of laser imaging, 

fluorescent diagnostics, and magnetodetection; ultrasound to determine the extent of 

lung damage and monitor the quality of treatment; objective monitoring of air flow 

from the pleural cavities using a Coriolis flow meter. New surgical instruments and 

technologies have been developed and refined for the diagnosis and removal of 

foreign ferromagnetic metal bodies during VATS and thoracotomies; Indications 

and contraindications for VATS in patients with GPWC at the III level of medical 

care have been improved; a new diagnostic and treatment algorithm has been 

proposed.  

The use of the "computer vision" algorithm allows to clearly determine the 

size of a foreign body in the lung with an error of 6.8 to 7.2%, which is important 

for in-depth diagnosis and the development of further surgical tactics. It should also 

be noted that the use of computer vision techniques increases the detail of foreign 

bodies in patients with GPWC. Mathematical modeling allows for more accurate 

diagnosis of the size of FO scans of the lungs by taking into account their density 

and minimizes errors associated with the wide range of densities of foreign objects 

materials (metal, glass, wood, plastic).  
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The prevailing pathomorphological changes in combat chest trauma consist 

of hemodynamic disorders associated with massive hemorrhages, blood imbibition 

of all lung tissues with hypoxia, secondary fibrinoid necrosis, and dystrophy of 

muscle, fibrous, and adipose tissue and vessels with atelectasis and dystelectasis, 

which disrupt the trophism and regeneration of lung tissue. According to 

immunohistochemical studies, transforming growth factor TGF-ɓ1 and vascular 

endothelial growth factor VEGF are found in large quantities in macrophages, 

leukocytes, lymphocytes, fibroblasts, and vascular endothelium from the first day of 

lung parenchyma trauma; By the 10th day, TGF-ɓ1 expression becomes significant, 

while VEGF weakly marks the endothelial cells of capillaries, arterioles, and 

isolated macrophages. This immunohistochemical picture explains the long healing 

period of GPWC: in conditions of chronic inflammation, the perivascular foci of 

lung tissue become incapable of neoangiogenesis. The presence of pathological type 

IV collagen (Collagen IV) in areas of fibrosis and dyselectasis of the lung 

parenchyma, up to 10 months after GPWC, determines the weak potential for 

replacement of the wound channel with connective tissue scar.  

A comparative analysis of the use of developed and existing methods of diagnosis 

and treatment revealed a decrease in the number of complications in the immediate 

postoperative period from 41 (37.3%) to 4 (4.1%). In the long-term postoperative 

period, the number of cases of pneumofibrosis decreased from 9 (12.7%) to 4 

(6.4%), pleuropulmonary adhesions from 12 (17%) to 1 (1.6%), and overall 

complications decreased from 27 (37.5%) to 5 (8.1%) cases. After treatment, good 

results increased from 44 (62%) to 57 (91.9%), satisfactory results decreased from 

24 (33.8%) to 5 (8.1%), and unsatisfactory results decreased from 3 (2.3%) to zero. 

The total bed-day was 9.5Ñ1.3 in the main group and 19.6Ñ1.1 in the comparison 

group.  

Thus, the scientific novelty of the results obtained lies in the fact that the study 

conducted a clinical and epidemiological analysis of GPWC and the structure of 

combat losses in the conditions of modern hybrid warfare. For the first time, based 

on an analysis of ten years of experience in treating the wounded, it has been 
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determined that penetrating gunshot wounds to the chest during anti-terrorist 

operation/joint forces operation are severe according to the scales of objective 

assessment of the severity of injuries, in most cases combined with damage to other 

anatomical and functional sections (AFS) and accompanied by acute massive blood 

loss and shock.  

The need to use damage control surgery tactics in cases of combined damage 

to other vital organs in patients with penetrating chest wounds has been established 

in order to stop bleeding and reduce postoperative mortality. The importance of 

using the proposed rational surgical tactics in penetrating gunshot wounds of the 

chest, aimed at reducing surgical aggression, is demonstrated by a significant 

reduction in postoperative mortality.  

Based on a comparative assessment of various methods of diagnosis and 

treatment, new methods of diagnosis and treatment of combat chest trauma have 

been identified and proposed for practical application (laser imaging and 

magnetodetection, which allow the extent of damage to be determined; the speed 

and volume parameters and characteristics of the air removed from the pleural cavity 

have been determined, with an assessment of the degree of lung parenchyma 

tightness and monitoring of the healing process of the wounded lung tissue in 

dynamics).  

The minimally invasive method of endovideothoracoscopy, performed in the 

first hours after the arrival of a patient with cardiac contusion at the clinic, allows 

for an informed decision on the choice of further surgical tactics, prevention of 

possible complications, without aggravating the patient's condition, significantly 

reducing the duration of the hospital treatment stage, and achieving satisfactory 

functional results in the postoperative period. Based on a systematic assessment of 

the criteria for the use of VATS, the effectiveness of diagnosis and treatment of 

GPWC has been increased.  

Modern, low-trauma surgical endoscopic instruments for the diagnosis and 

removal of ferromagnetic foreign bodies have been developed, and a set of surgical 

magnetic endoscopic instruments has been formed.  
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A diagnostic and therapeutic algorithm for the use of surgical magnetic 

instruments in GPWC has been proposed.  

Data from forensic and morphological studies of the injured lung have 

revealed morphofunctional changes that play an important role in the mechanisms 

of acute ischemia development not only in regional blood flow, but also in the 

hemodynamics and trophism of all organs and systems at the organism level due to 

tissue oxygenation disorders.  

Based on the data of histological and immunohistochemical studies, the signs 

of gunshot wounds to the lung tissue were clarified, taking into account the 

accumulation of CD68+ macrophages and the content of pathological type IV 

collagen. The new data obtained on the morpho-functional features of gunshot  

wounds to the lungs will be a useful basis for the further development of fundamental 

medical science.  

In collaboration with colleagues from Kharkiv National University of Radio 

Electronics, a method of experimental mathematical modeling of computer vision 

has been developed for the first time, which allows for increased detail in FO scans 

of the lungs and minimizes errors in diagnosing their size, which arise due to the 

significant difference in radiographic density between body tissues and metal, and 

also eliminates the influence of the "glare" artifact of metal in tissues.  

The use of modern methods of diagnosis and treatment of GPWC has made it 

possible to reduce treatment times, decrease the number of complications, and 

reduce government spending.  

The practical significance of the results obtained is that the developed 

magnetic tool not only allows the removal of foreign objects  from bones and joints, 

but can also be used to remove foreign objects  from soft tissues, as well as those 

located partially or completely in tendons, in the ligamentous apparatus or joint 

capsule, partially intraosseous, as well as foreign objects  that have been in the body 

for a long time and around which a capsule has formed (Ukrainian Patent for Utility 

Model No. 130146. 2018 Letter 26).  
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Thanks to the proposed magnetic attachment for videoendoscopic surgical 

interventions, it is possible to conveniently manipulate it in different planes of the 

abdominal or pleural cavities, resulting in a double effect: diagnosis and removal of 

ferromagnetic metal foreign bodies (Ukrainian Patent for Utility Model No. 130147. 

2018 Letter 26).  

Improvement of a device for fixing ferromagnetic foreign objects  in soft 

tissues, allowing the forces of magnetic attraction and negative pressure (vacuum) 

to be combined in a single device, resulting in a dual action: the magnetic part of the 

device holds the ferromagnetic foreign objects  in place, while the vacuum suction 

device with negative pressure fixes the tissue around the foreign objects  until it is 

removed with a general surgical non-magnetic (titanium) instrument (Ukrainian 

patent for utility model No. 132261. May 25, 2019).  

The developed model of video endoscopic laser visualization of the internal 

organs of the abdominal and pleural cavities allows for improved intraoperative 

topical diagnosis and local visualization, surgical interventions, and control of the 

surgical intervention by changing the nature of laser irradiation (Ukrainian patent 

for utility model No. 135916, July 25, 2019).  

Improvement of a magnetic instrument for endoscopic diagnosis and removal 

of ferromagnetic foreign objects  from the pleural and abdominal cavities, in which, 

due to the variable angle of inclination of the distal magnetic part, it is possible to 

increase the convenience of using the instrument during endoscopic operations and 

expand the possibilities for searching for, fixation, and removal of ferromagnetic 

foreign objects  from the pleural or abdominal cavities (Ukrainian Patent for Utility 

Model No. 135918, July 25, 2019).  

The proposed surgical magnetic instrument for thoracoscopic and 

laparoscopic surgical interventions with a variable conductor configuration for 

removing ferromagnetic foreign objects  makes the instrument easier to use and 

expands the possibilities for searching for, fixation, retention, and removal of small 

and medium-sized foreign objects  during thoracic and laparoscopic surgical 

interventions (Ukrainian patent for utility model No. 155035, January 10, 2024).  
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The developed endoscopic magnetic instrument for removing ferromagnetic 

foreign objects  from the pleural or abdominal cavity with a 100Ü change in the angle 

of inclination of the working part makes it easier to use the instrument during 

thoracicand laparoscopic surgical interventions and expands the possibility of 

searching for, fixing, holding, and removing small and medium-sized foreign objects  

that are deeply located in parenchymal organs in hard-to-reach places (Ukrainian 

patent for utility model No. 156469. June 26, 2024).  

The developed model of a laser endoscopic attachment provides the 

opportunity to increase the convenience of use in minimally invasive operations on 

internal organs and expands the possibility of intraoperative diagnosis of foreign 

objects  , while its independence from the power supply allows it to be used in  

military mobile hospitals, military medical clinical centers, and civilian inpatient 

facilities (Ukrainian Patent for Utility Model No. 156932. August 21, 2024).  

Thus, the dissertation presents a solution to the urgent scientific and practical 

problem of military surgeryðimproving the treatment outcomes of military 

personnel with gunshot wounds who participated in combat operations in the anti-

terrorist operation/joint forces operation zone in eastern Ukraine - through the use 

of advanced methods of hardware and instrumental diagnostics, new surgical 

instruments and technologies for the diagnosis and removal of foreign objects of 

firearm origin, the introduction of minimally invasive advanced 

endovideothoracoscopy techniques, and the development and implementation of 

new objective indications for surgical intervention to restore lung integrity 

Keywords: gunshot penetrating wounds of the chest, lung foreign objects of 

gunshot origin, endovideothoracoscopic interventions.  
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ʉʇʀʉʆʂ ʇʈɸʎʔ, ʆʇʋɹʃɯʂʆɺɸʅʀʍ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ɺʠʜʘʥʥʷ, ʫ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

1. ɹʫʥʽʥ ʖɺ, ɿʘʤʷʪʽʥ ʇʄ, ʄʠʭʽʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɹʝʨʝʩʥʻʚ ʉʆ, 

ʇʨʦʚʘʨ ʃɺ. ɽʚʦʣʶʮʽʷ ʧʦʛʣʷʜʽʚ ʥʘ ʨʦʟʨʦʙʢʫ ʡ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʘ ʧʨʠʢʣʘʜʽ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 

2020;2:113-8. DOI: https://doi.org/10.37699/2308-7005.2.2020.23. 

(ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ 

ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

2. ɹʫʥʽʥ ʖ, ɺʘʢʫʣʽʢ ɭ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʉʤʝʣʷʢʦʚ ʂ,  

ʗʩʠʥʩʴʢʠʡ ʆ. ʆʮʽʥʢʘ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʣʝʛʝʥʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʽ ʢʣʽʥʽʯʥʘ ʤʝʜʠʮʠʥʘ. 

2020;89(4):87-94. DOI: https://doi.org/10.35339/ekm.2020.89.04.13. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ,  ʦʬʦʨʤʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

3.  ɹʦʡʢʦ ɺɺ, ɿʘʤʷʪʽʥ ʇʄ, ɹʝʨʝʩʥʻʚ ʉʆ, ɿʘʤʷʪʽʥ ɼʇ, ɹʫʥʽʥ ʖɺ, ʇʨʦʚʘʨ 

ʃɺ, ʂʨʠʮʘʢ ɺ.ɺ. ɺʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ 

ʧʨʦʥʠʢʘʶʯʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʪʘ ʢʦʣʦʪʦ-ʨʽʟʘʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʝʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʽʨʘʣʴʥʦʾ ʢʦʤʧ`ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ 

ʰʢʦʣʘ. 2020;4:47-54. DOI: https://doi.org/10.37699/2308-7005.4.2020.09. 

(ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ ʣʽʢʫʚʘʣʴʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘʢʪʠʢʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

4. ɹʫʥʽʥ ʖ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʗʢʠʤʦʚʘ ʊ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʧʘʪʦʤʦʨʬʦʟʫ ʚʦʛʥʝʧʘʣʴʥʠʭ ʨʘʥ ʣʝʛʝʥʴ. ʄʝʜʠʮʠʥʘ ʩʴʦʛʦʜʥʽ ʽ ʟʘʚʪʨʘ. 

2021;90(1):4-12. DOI: https://doi.org/10.35339/msz.2021.90.01.01. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʟʙʽʨ ʤʘʪʝʨʽʘʣʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ) 

5. ɹʫʥʽʥ ʖ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʅʝʯʫʡʚʽʪʝʨ ʆ, ʇʝʨʰʠʥʘ ʖ, 

ʗʩʠʥʩʴʢʠʡ ʆ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʤʝʥʝʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʄʝʜʠʮʠʥʘ ʩʴʦʛʦʜʥʽ ʽ 

ʟʘʚʪʨʘ. 2021;90(2):30-9. DOI: https://doi.org/10.35339/msz.2021.90.2.bmn. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʟʙʽʨ ʤʘʪʝʨʽʘʣʫ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ) 

6. ʗʢʦʚʮʦʚʘ ɯɯ, ɼʘʥʠʣʶʢ ʉɺ, ɿʘʤʷʪʽʥ ʇʄ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, 

ɹʫʥʽʥ ʖɺ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʛʝʥʴ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ 

https://doi.org/10.37699/2308-7005.4.2020.09
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ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʥʷʭ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;2:109-15. 

DOI: https://doi.org/10.37699/2308-7005.2.2021.20. (ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ 

ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ,  

ʦʬʦʨʤʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

7. ɹʫʥʽʥ ʖɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ., ʇʦʧʦʚʘ ʆʄ, ʍʦʨʦʰʫʥ ɽʄ. 

ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʝʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʫʣʴʤʦʥʠʪʫ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʦʤʫ ʧʦʨʘʥʝʥʥʽ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ 

ʜʠʥʘʤʽʮʽ. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2021;2(160):173-6. DOI: 

https://doi.org/10.29254/2077-4214-2021-2-160-173-176. (ɿʜʦʙʫʚʘʯʝʤ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ, 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ 

ʩʪʘʪʪʽ). 

8. ʂʫʧʨʽʷʥʯʫʢ ɺɺ, ɹʫʥʽʥ ʖɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʍʦʨʦʰʫʥ 

ɽʄ, ʐʠʧʽʣʦʚ ʉɸ, ɹʝʨʝʩʥʻʚ ʉʆ. ʇʦʢʘʟʘʥʥʷ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ 

ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʍʘʨʢʽʚʩʴʢʘ 

ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;3:43-7. DOI: https://doi.org/10.37699/2308-

7005.3.2021.09. (ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ, 

ʚʠʢʦʥʘʥʦ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ  ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦ ʪʝʢʩʪ ʩʪʘʪʪʽ). 

9. Tsema Ie, Humenyuk K, Kravchenko K, Yurkiv O, Dubenko D, Khuda M, 

Myrhorodskiy D, Bunin Yu. Bilateral Gunshot Wounds to the Chest at 

Different Levels of Medical Care. Journal of Education, Health and Sport. 

2021;11(04):92-100. DOI: https://doi.org/10.12775/JEHS.2021.11.04.010. 

(ɿʜʦʙʫʚʘʯʝʤ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ 

ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

10. ʏʝʨʥʷʚʩʴʢʠʡ ɭʆ, ɹʫʥʽʥ ʖɺ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʍʦʨʦʰʫʥ 

ɽʄ, ʐʠʧʽʣʦʚ ʉɸ, ɿʘʤʷʪʽʥ ʇʄ. ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʴ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ 

ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ʍʘʨʢʽʚʩʴʢʘ 

ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;4:52-5. DOI: https://doi.org/10.37699/2308-

7005.4.2021.10. (ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

11. ɹʦʡʢʦ Bɺ, ɿʘʤʷʪʽʥ ʇʄ, ʂʨʠʮʘʢ ɺɺ, ɿʘʤʷʪʽʥ ɼʇ, ʐʝʚʯʝʥʢʦ ʆʄ, ɹʫʥʽʥ 

ʖʄ. ɻʥʽʡʥʠʡ ʧʽʩʣʷʪʨʘʚʤʘʪʠʯʥʠʡ ʤʝʜʽʘʩʪʽʥʽʪ ʷʢ ʫʩʢʣʘʜʥʝʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ 

ʰʢʦʣʘ. 2022;2:55-8. DOI: https://doi.org/10.37699/2308-7005.2.2022.11. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ,  ʦʬʦʨʤʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

https://doi.org/10.37699/2308-7005.4.2021.10
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12. ɹʦʡʢʦ ɺɺ, ʂʨʠʮʘʢ ɺɺ, ɿʘʤʷʪʽʥ ʇʄ, ʐʝʚʯʝʥʢʦ ʆʄ, ɿʘʤʷʪʽʥ ɼʇ, 

ʍʦʨʦʰʫʥ ɽʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɹʫʥʽʥ ʖʄ. ɺʠʧʘʜʦʢ ʫʩʧʽʰʥʦʛʦ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʦʛʦ ʽʟ ʛʥʽʡʥʠʤ 

ʤʝʜʽʘʩʪʠʥʽʪʦʤ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ ʛʨʫʜʝʡ ʽ ʰʠʾ ʚʦʛʥʝʧʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2022;3:67-9. DOI: 

https://doi.org/10.37699/2308-7005.3.2022.12. (ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ 

ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ) 

13. Lurin IA, Khoroshun EM, Nehoduiko VV, Makarov VV, Bunin YuV, 

Salyutin RV, Tertyshnyi SV. Videothoracoscopic removal of a foreign body 

(arrow-shaped element) of gunshot origin from the vertebral body, using 

radiation and magnetic technologies. Paediatric Surgery. Ukraine. 

2022;4(77):96-100. DOI: https://doi.org/10.15574/PS.2022.77.96. 

(ɿʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ 

ʣʽʢʫʚʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ 

ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

14. Tsumbaliuk VI, Lurin IA, Makarov VV, Nehoduiko VV, Buchnieva OV, 

Tertyshnyi SV, Bunin YV. A clinical case of gunshot shrapnel penetrating 

wound of the chest with injury to the inferior vena cava with migration of a 

foreign body along the blood stream. Zaporozhye medical journal. 

2022;24(6):760-4. DOI: https://doi.org/10.14739/2310-1210.2022.6.266619. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ,  ʦʬʦʨʤʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

15. ʃʫʨʽʥ ɯɸ, ʍʦʨʦʰʫʥ ɽʄ, ʄʘʢʘʨʦʚ ɺɺ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʐʠʧʽʣʦʚ ʉɸ, ɹʫʥʽʥ 

ʖɺ, ʉʘʣʶʪʽʥ ʈɺ. ʆʨʛʘʥʦʟʙʝʨʽʛʘʣʴʥʽ ʦʧʝʨʘʮʽʾ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʪʦʨʘʢʦʘʙʜʦʤʽʥʘʣʴʥʠʭ ʪʘ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʟ ʫʰʢʦʜʞʝʥʥʷʤ 

ʩʝʣʝʟʽʥʢʠ. ʂʣʽʥʽʯʥʘ ʭʽʨʫʨʛʽʷ. 2022;11-12 (89):5-9. DOI: 

https://doi.org/10.26779/2522-1396.2022.11-12.05. (ɿʜʦʙʫʚʘʯʝʤ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ, 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɿʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ 

ʦʧʝʨʘʮʽʾ/ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʠʭ ʩʠʣ (ɸʊʆ/ʆʆʉ) ʽʥʪʝʨʝʩ ʣʽʢʘʨʽʚ ʫʩʽʭ ʣʘʥʦʢ 

ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʚʠʢʣʠʢʘʻ ʧʨʦʙʣʝʤʘ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ 

ʛʨʫʜʝʡ (ɺʇʇɻ) 8-12%, ʟ ʷʢʠʭ 20,4% ʧʨʦʥʠʢʘʶʯʠ (ʎʠʤʙʘʣʶʢ ɺɯ, 2021, 2022; 

ʍʦʤʝʥʢʦ ɯʇ, ʪʘ ʩʧʽʚʘʚʪ., 2019; ʐʝʚʯʝʥʢʦ ʆʉ, ʪʘ ʩʧʽʚʘʚʪ., 2023). ɺʇʇɻ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʽʤ ʚʽʜʩʦʪʢʦʤ ʫʩʢʣʘʜʥʝʥʴ ʟ 14,7 ʜʦ 37 % ʪʘ ʣʝʪʘʣʴʥʦʩʪʽ 

ʜʦ 8% (ɹʦʡʢʦ ɺɺ. ʪʘ ʩʧʽʚʘʚʪ., 2022; ɿʘʧʦʨʦʞʘʥ ɺʄ. ʪʘ ʩʧʽʚʘʚʪ., 2016; Boyko V. 

et al., 2022). 

ɿʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʪʨʘʜʠʮʽʡʥʦ (ʩʢʘʨʛʠ, ʘʥʘʤʥʝʟ, ʬʽʟʠʯʥʠʡ ʦʛʣʷʜ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʣʘʙʦʨʘʪʦʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ) ʜʦʟʚʦʣʷʶʪʴ ʩʫʜʠʪʠ ʧʨʦ ʚʘʞʢʽʩʪʴ ʪʘ ʭʘʨʘʢʪʝʨ ʫʰʢʦʜʞʝʥʥʷ ʟ 

ʧʝʚʥʦʶ ʯʘʩʪʢʦʶ ʡʤʦʚʽʨʥʦʩʪʽ (Schellenberg M. et al., 2018). ʉʪʘʥʜʘʨʪʥʠʤ 

ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʧʽʨʘʣʴʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ (ʉʂʊ) (ɹʦʡʢʦ ɺ. ʪʘ 

ʩʧʽʚʘʚʪ., 2020; Lichtenberger JP. et al., 2018). ʈʝʚʽʟʽʷ ʧʨʠ ʪʦʨʘʢʦʪʦʤʽʾ ʜʘʻ ʙʽʣʴʰ 

ʤʝʥʰ ʧʦʚʥʦʮʽʥʥʽ ʜʘʥʥʽ, ʘʣʝ ʩʘʤʘ ʧʦ ʩʦʙʽ ʤʘʻ ʜʦʩʠʪʴ ʪʨʘʚʤʘʪʠʯʥʦʶ ʪʘ 

ʯʝʨʝʟʤʽʨʥʦʶ ʚ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ (ʄʝʣʴʥʠʯʝʥʢʦ ʆʆ., 2023; 

Rodriguez RC. et al., 2023). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʝʦʘʩʠʩʪʦʚʘʥʦʾ ʪʦʨʘʢʦʩʢʦʧʽʾ (ɺɸʊʉ) ʜʦʟʚʦʣʷʻ 

ʚʩʪʘʥʦʚʠʪʠ ʥʝ ʪʽʣʴʢʠ ʣʦʢʘʣʽʟʘʮʽʶ ʫʰʢʦʜʞʝʥʥʷ, ʡʦʛʦ ʚʘʞʢʽʩʪʴ, ʨʦʟʚʠʪʦʢ 

ʫʩʢʣʘʜʥʝʥʴ, ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʪʠ ˇʨʫʥʪʦʚʥʝ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʫ ʭʽʨʫʨʛʽʯʥʫ 

ʪʘʢʪʠʢʫ (Amin R. et al., 2019; Lurin ɯ. et al., 2023; Sastre ɯ. et al., 2020; Shemmeri 

ɽ., 2021; Vinck EE. et al., 2021). ʆʢʨʽʤ ʪʦʛʦ ɺɸʊʉ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʷʢ 

ʜʽʘʛʥʦʩʪʠʯʥʽ, ʪʘʢ ʽ ʣʽʢʫʚʘʣʴʥʽ ʤʘʥʽʧʫʣʷʮʽʾ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ 

ɺɸʊʉ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ (Lin HL. et al., 2019). ʈʘʟʦʤ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʬʘʭʽʚʮʽʚ, ʤʦʞʣʠʚʦ ʥʘʟʚʘʪʠ ʥʝʜʦʩʪʘʪʥʴʦ ʚʽʜʧʨʘʮʴʦʚʘʥʽ 

ʧʨʦʪʦʢʦʣʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊʉ. ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɸʊʉ ʫ ʧʦʚʩʷʢʜʝʥʥʫ 

ʧʨʘʢʪʠʢʫ ʣʽʢʫʚʘʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʢʣʽʥʽʯʥʠʡ ʜʦʩʚʽʜ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ, ʫʪʦʯʥʝʥʥʷ ʪʘ ʡʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊʉ 

ʧʨʠ ɺʇʇɻ ʩʧʨʠʷʪʠʤʝ ʟʙʽʣʴʰʝʥʥʶ ʦʙʩʷʛʽʚ ʪʘ ʷʢʦʩʪʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

ʧʨʦʮʝʥʪ ɺʇʇɻ, ʯʘʩʪʦʪʘ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʣʝʪʘʣʴʥʽʩʪʴ ʟʘʣʠʰʘʶʪʴʩʷ ʚʠʩʦʢʠʤʠ 

(ɹʦʡʢʦ ɺɺ. ʪʘ ʩʧʽʚʘʚʪ., 2024); ʫ ʙʽʣʴʰʦʩʪʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʥʘʜʘʥʥʷ 

ʜʦʧʦʤʦʛʠ ʧʘʮʽʻʥʪʘʤ ʟ ɺʇʇɻ ʟʘʩʥʦʚʘʥʽ ʣʠʰʝ ʥʘ çʪʨʘʜʠʮʽʡʥʠʭè ʤʝʪʦʜʘʭ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ, ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊʉ (ʍʦʤʝʥʢʦ ɯʇ, ɻʝʨʞʠʢ ʂʇ, 

2019); ʜʘʥʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊʉ ʥʝʜʦʩʪʘʪʥʽ, ʘʙʦ ʩʫʧʝʨʝʯʣʠʚʽ; ʥʝ ʽʩʥʫʻ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʧʨʦʪʦʢʦʣʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɺɸʊʉ; ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʚʠʩʚʽʪʣʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ɺɸʊʉ ʧʨʠ ɺʇʇɻ; ʽʩʥʫʶʯʠ ʥʘʧʨʘʮʶʚʘʥʥʷ, ʟʘʟʚʠʯʘʡ, 

ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʫʤʦʚ ʚʽʡʩʴʢʦʚʦ-ʤʦʙʽʣʴʥʠʭ ʛʦʩʧʽʪʘʣʽʚ (ɺʄɻ) ʪʘ ʚʽʡʩʴʢʦʚʦ-

ʤʝʜʠʯʥʠʭ ʢʣʽʥʽʯʥʠʭ ʮʝʥʪʨʽʚ (ɺʄʂʎ), ʜʝ ʧʨʘʮʶʶʪʴ ʚʽʡʩʴʢʦʚʽ ʣʽʢʘʨʽ ʟ 

ʧʦʨʘʥʝʥʠʤʠ ʧʨʠ ʜʘʥʦʤ ʚʠʜʽ ʚʦʛʥʝʧʘʣʴʥʠʭ ʫʰʢʦʜʞʝʥʴ (ʍʦʤʝʥʢʦ ɯʇ, ʪʘ 

ʩʧʽʚʘʚʪ., 2021). 

ɯʩʥʫʶʯʘ ʩʫʧʝʨʝʯʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ ʟʫʤʦʚʣʝʥʘ ʷʢ 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʨʘʥʥʴʦʾ ʦʙ'ʻʢʪʠʚʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʘʥʦʛʦ ʚʠʜʫ ʪʨʘʚʤʠ, ʪʘʢ ʽ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʦʙʩʪʝʞʫʚʘʥʠʭ ʛʨʫʧ ʧʦʨʘʥʝʥʠʭ ʽ, ʦʪʞʝ, ʥʝʩʚʦʻʯʘʩʥʽʩʪʶ ʽ 

ʥʝʘʜʝʢʚʘʪʥʽʩʪʶ ʥʘʩʪʫʧʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ʋ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʩʪʦʨʦʞʢʽʩʪʴ ʣʽʢʘʨʽʚ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʫʰʢʦʜʞʝʥʥʷ ʞʠʪʪʝʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ 

ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʽʡ ʪʨʘʚʤʽ ʜʦʩʽ ʜʘʣʝʢʘ ʚʽʜ ʙʘʞʘʥʦʛʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʥʘʜʘʥʥʽ ʭʽʨʫʨʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʮʴʦʤʫ ʢʦʥʪʠʥʛʝʥʪʫ ʧʦʨʘʥʝʥʠʭ ʻ ʩʚʦʻʯʘʩʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʞʝʨʝʣʘ 

ʤʘʩʠʚʥʦʾ ʢʨʦʚʦʪʝʯʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʦ ʧʨʠ ʪʷʞʢʽʡ ʪʨʘʚʤʽ ʛʨʫʜʝʡ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʦʟʥʘʢʠ ʧʦʨʘʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʨʫʜʥʠʭ ʦʨʛʘʥʽʚ ʡ ʢʨʫʧʥʠʭ ʩʫʜʠʥ 

ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʽ ʩʝʨʝʜʦʩʪʽʥʥʷ ʟʘʚʫʘʣʴʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦʶ ʢʣʽʥʽʯʥʦʶ 

ʢʘʨʪʠʥʦʶ ʚʦʛʥʝʧʘʣʴʥʽʡ ʪʨʘʚʤʠ, ʫʰʢʦʜʞʝʥʥʷʤʠ ʽʥʰʠʭ ʘʥʘʪʦʤʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʽʣʷʥʦʢ (ɸʌɼ), ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʰʦʢʦʤ. 



27 
 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʙʣʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʽʩʪʶ ʧʠʪʘʥʴ ʽ 

ʥʝʜʦʩʪʘʪʥʽʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʚ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʠʭ ʧʨʦ ʩʧʝʮʠʬʽʢʫ ʨʘʥʥʴʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʫ 

ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ, ʥʝʜʦʣʽʢʦʤ ʽ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʩʭʝʤ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘʢʪʠʢʠ. 

ɺʩʝ ʮʝ ʧʦʩʣʫʞʠʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

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

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʅɼʈ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʈʦʟʨʦʙʢʘ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʡ 

ʚʽʜʢʨʠʪʠʭ ʪʘ ʤʽʥʽʽʥʚʘʟʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʪʨʘʚʤ 

ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʪʘ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʩʫʜʠʥ ʢʽʥʮʽʚʦʢ ʫ ʭʚʦʨʠʭ ʫ ʚʽʡʩʴʢʦʚʠʡ 

ʯʘʩè (ʜʝʨʞ. ʨʝʻʩʪʨʘʮʽʡʥʠʡ ˉ 0124U002908). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʧʨʦʥʠʢʘʶʯʠʤʠ 

ʧʦʨʘʥʝʥʷʤʠ ʛʨʫʜʝʡ h ʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ 

ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʫ ʙʦʡʦʚʫ ʪʨʘʚʤʫ ʛʨʫʜʝʡ ʚ ʫʤʦʚʘʭ 

ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ/ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʠʭ ʩʠʣ. 

2. ɺʠʚʯʠʪʠ ʥʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʦʾ 

ʪʨʘʚʤʠ ʛʨʫʜʝʡ. 

3. ʈʦʟʨʦʙʠʪʠ ʥʦʚʽ ʤʘʣʦʽʥʚʘʟʽʚʥʽ ʪʝʭʥʽʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʦʾ 

ʪʨʘʚʤʠ ʛʨʫʜʝʡ. 

4. ʆʮʽʥʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʾʡ çʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫè ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ʣʝʛʝʥʴ ʚ ʟʘʣʝʞʥʦʩʽʪʽ ʚʽʜ ʾʭ ʱʽʣʴʥʦʩʪʽ 

5. ɺʠʚʯʠʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ʙʦʡʦʚʦʾ ʪʨʘʚʤʽ 

ʛʨʫʜʝʡ.  

6. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʘ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ. 
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ʆʙ`ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʦʛʥʝʧʘʣʴʥʽ ʧʨʦʥʠʢʘʶʯʽ ʧʦʰʢʦʜʞʝʥʥʷ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ʙʦʡʦʚʦʶ ʪʨʘʚʤʦʶ ʛʨʫʜʝʡ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʘʨʘʤʝʪʨʠ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ʣʝʛʝʥʴ; ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʧʦʨʘʥʝʥʠʭ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ 

ʛʨʫʜʝʡ ʜʦ- ʽ ʧʽʩʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʢʣʽʥʽʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

(ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ, ʋɿɼ, ʉʂʊ, ʣʘʟʝʨʥʽ, ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʽ, ʚʢʣʶʯʥʦ 

ɺɸʊʉ), ʤʦʨʬʦʣʦʛʽʯʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʠʡ ʢʣʽʥʽʢʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ɺʇʇɻ, ʩʪʨʫʢʪʫʨʠ 

ʙʦʡʦʚʠʭ ʚʪʨʘʪ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʛʽʙʨʠʜʥʦʾ ʚʽʡʥʠ. ɺʧʝʨʰʝ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʜʝʩʷʪʠʨʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʦʛʥʝʧʘʣʴʥʽ 

ʧʨʦʥʠʢʘʶʯʽ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ɸʊʆ/ʆʆʉ ʻ ʚʘʞʢʠʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʰʢʘʣ ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʪʷʞʢʦʩʪʽ ʪʨʘʚʤ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʽʥʰʠʭ ɸʌɼ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʛʦʩʪʨʦʶ 

ʤʘʩʠʚʥʦʶ ʢʨʦʚʦʚʪʨʘʪʦʶ ʪʘ ʰʦʢʦʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʪʠʢʠ çDamage control 

surgeryè ʧʨʠ ʧʦʻʜʥʘʥʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ ʽʥʰʠʭ ɸʌɼ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ ʟ 

ʤʝʪʦʶ ʟʫʧʠʥʝʥʥʷ ʢʨʦʚʦʪʝʯʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʣʝʪʘʣʴʥʦʩʪʽ. 

ɿʥʘʯʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʨʘʮʽʦʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ 

ʧʨʦʥʠʢʘʶʯʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʝʡ, ʩʧʨʷʤʦʚʘʥʦʾ ʟʤʝʥʰʝʥʥʷ 

ʦʧʝʨʘʮʽʡʥʦʾ ʘʛʨʝʩʽʾ ʧʦʢʘʟʘʥʦ ʫ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ 

ʣʝʪʘʣʴʥʦʩʪʽ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʚʠʟʥʘʯʝʥʝ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽ ʤʝʪʦʜʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ (ʣʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʽ 

ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʦʙʩʷʛ ʫʰʢʦʜʞʝʥʴ; ʚʠʟʥʘʯʝʥʦ 

ʰʚʠʜʢʽʩʥʽ ʽ ʦʙôʻʤʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ ʽʟ 
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ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟ ʦʮʽʥʢʦʶ ʩʪʫʧʝʥʶ ʛʝʨʤʝʪʠʟʤʫ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ ʪʘ 

ʢʦʥʪʨʦʣʝʤ ʧʝʨʝʙʽʛʫ ʟʘʛʦʻʥʥʷ ʜʝʬʝʢʪʫ ʧʦʨʘʥʝʥʦʾ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʫ ʜʽʥʘʤʽʮʽ).  

ʄʽʥʽʽʥʚʘʟʠʚʥʠʡ ʤʝʪʦʜ ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʾ, ʷʢʫ ʚʠʢʦʥʘʥʦ ʚ ʧʝʨʰʽ 

ʛʦʜʠʥʠ ʧʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʟ ʢʦʥʪʫʟʽʻʶ ʩʝʨʮʷ ʚ ʢʣʽʥʽʢʫ, 

ʜʦʟʚʦʣʷʻ ʧʨʠʡʥʷʪʠ ʦʙˇʨʫʥʪʦʚʘʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʜʘʣʴʰʦʾ ʭʽʨʫʨʛʽʯʥʦʾ 

ʪʘʢʪʠʢʠ, ʟʜʽʡʩʥʠʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʥʝ ʦʙʪʷʞʫʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʩʪʘʥ ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʪʘ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʝʪʘʧʫ 

ʣʽʢʫʚʘʥʥʷ ʽ ʜʦʩʷʛʪʠ ʟʘʜʦʚʽʣʴʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. ʅʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʾ ʦʮʽʥʢʠ ʢʨʠʪʝʨʽʾʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɺɸʊʉ ʧʽʜʚʠʱʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʩʫʯʘʩʥʠʡ ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʠʡ ʭʽʨʫʨʛʽʯʥʠʡ ʝʥʜʦʩʢʦʧʽʯʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽ 

ʩʬʦʨʤʦʚʘʥʠʡ ʥʘʙʽʨ ʭʽʨʫʨʛʽʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʪʘ ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ɺʇʇɻ.  

ɼʘʥʽ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʛʦ ʡ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʨʘʥʝʥʦʾ ʣʝʛʝʥʽ 

ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʤʝʭʘʥʽʟʤʘʭ ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʦʾ ʽʰʝʤʽʾ ʥʝ ʪʽʣʴʢʠ ʥʘ ʨʝˇʽʦʥʘʨʥʦʤʫ ʢʨʦʚʦʪʦʮʽ, ʘʣʝ ʡ 

ʥʘ ʛʝʤʦʜʠʥʘʤʽʮʽ ʪʘ ʪʨʦʬʽʮʽ ʫʩʽʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʥʘ ʦʨʛʘʥʽʟʤʝʥʥʦʤʫ ʨʽʚʥʽ ʫ 

ʟʚôʷʟʢʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʦʢʩʠʛʝʥʘʮʽʾ ʪʢʘʥʠʥ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫʪʦʯʥʝʥʽ ʦʟʥʘʢʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʢʦʧʠʯʝʥʥʷ CD68+-ʤʘʢʨʦʬʘʛʽʚ ʽ ʚʤʽʩʪʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ. 

ʆʪʨʠʤʘʥʽ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʦʨʘʥʝʥʴ ʣʝʛʝʥʴ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ  

ʉʧʽʣʴʥʦ ʟʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʝʢʩʧʝʨʽʤʝʥʪʘʣʴʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʜʝʪʘʣʽʟʘʮʽʶ ʉʊ ʣʝʛʝʥʴ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʤʠʣʢʠ ʚ ʜʽʘʛʥʦʩʪʠʢʠ ʾʭ ʨʦʟʤʽʨʽʚ, ʱʦ 
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ʚʠʥʠʢʘʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʤʝʞ 

ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʽ ʤʝʪʘʣʦʤ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʘʨʪʝʬʘʢʪʫ 

çʙʣʠʩʢʫè ʤʝʪʘʣʫ ʫ ʪʢʘʥʠʥʘʭ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ɺʇʇɻ ʜʦʟʚʦʣʠʣʦ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʜʝʨʞʘʚʠ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ  

ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʚʠʜʘʣʷʪʠ 

ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʟ ʢʽʩʪʦʢ ʪʘ ʩʫʛʣʦʙʽʚ ʘʣʝ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ, ʘ ʪʘʢʦʞ ʨʦʟʪʘʰʦʚʘʥʠʭ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʫ 

ʩʫʭʦʞʠʣʣʷʭ, ʫ ʟʚ'ʷʟʢʦʚʦʤʫ ʘʧʘʨʘʪʽ ʘʙʦ ʢʘʧʩʫʣʽ ʩʫʛʣʦʙʘ, ʯʘʩʪʢʦʚʦ 

ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦ, ʘ ʪʘʢʦʞ ʪʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ, ʷʢʽ ʜʦʩʠʪʴ ʜʦʚʛʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʦʨʛʘʥʽʟʤʽ ʪʘ ʥʘʚʢʦʣʦ ʷʢʠʭ ʩʬʦʨʤʦʚʘʥʘ ʢʘʧʩʫʣʘ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ ˉ130146. 2018 ʃʠʩʪ 26).  

ɿʘʚʜʷʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʥʘʩʘʜʮ ̔ ʤʘʛʥʽʪʥʽʡ ʜʣʷ ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ 

ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʜʦʩʷʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʨʫʯʥʦ ʤʘʥʽʧʫʣʶʚʘʪʠ ʥʝʶ ʫ 

ʨʽʟʥʠʭ ʧʣʦʱʠʥʘʭ ʯʝʨʝʚʥʦʾ ʘʙʦ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʜʚʽʡʥʠʡ ʝʬʝʢʪ: ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʤʝʪʘʣʝʚʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ130147. 2018 

ʃʠʩʪ 26).  

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʬʽʢʩʘʮʽʾ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ʤ'ʷʢʠʭ ʪʢʘʥʠʥ, ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʩʠʣʠ ʤʘʛʥʽʪʥʦʛʦ ʪʷʞʽʥʥʷ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ 

ʪʠʩʢʫ (ʚʘʢʫʫʤʫ) ʚ ʦʜʥʦʤʫ ʧʨʠʩʪʨʦʶ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʜʚʽʡʥʘ 

ʜʽʷ: ʤʘʛʥʽʪʥʘ ʯʘʩʪʠʥʘ ʧʨʠʩʪʨʦʶ ʫʪʨʠʤʘʻ ʬʝʨʦʤʘʛʥʽʪʥʝ ʩʪʦʨʦʥʥʻ ʪʽʣʦ, ʘ 

ʚʘʢʫʫʤʥʠʡ ʚʽʜʩʤʦʢʪʫʚʘʯ ʟ ʥʝʛʘʪʠʚʥʠʤ ʪʠʩʢʦʤ ʬʽʢʩʫʻ ʪʢʘʥʠʥʠ ʥʘʚʢʦʣʦ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʜʦ ʡʦʛʦ ʚʠʜʘʣʝʥʥʷ ʟʘʛʘʣʴʥʦʭʽʨʫʨʛʽʯʥʠʤ ʥʝʤʘʛʥʽʪʥʠʤ 

(ʪʠʪʘʥʦʚʠʤ) ʽʥʩʪʨʫʤʝʥʪʦʤ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ132261. 2019 

ʊʨʘʚ 25.). 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣ ɹʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ 

ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʪʘ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ 
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ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʫ ʪʦʧʽʯʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʤʽʩʮʝʚʫ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʧʨʦʚʦʜʠʪʠ 

ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʪʘ ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, (ʇʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ135916. 2019 ʃʠʧ 25). 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʤʘʛʥʽʪʥʦʛʦ ʜʣʷ ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ 

ʽ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ, ʚ ʷʢʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʥʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʜʠʩʪʘʣʴʥʦʾ 

ʤʘʛʥʽʪʥʦʾ ʯʘʩʪʠʥʠ, ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ 

ʧʨʠ ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʪʘ ʧʦʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʧʦʰʫʢʫ, 

ʬʽʢʩʘʮʽʾ ʪʘ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ 

ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ135918. 2019 

ʃʠʧ 25). 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥ̔ʩʪʨʫʤʝʥʪ ʭʽʨʫʨʛʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʪʦʨʘʢʦ- ʪʘ 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʟʽ ʟʤʽʥʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʧʨʦʚʽʜʥʠʢʘ 

ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ 

ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʧʦʰʠʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʱʦʜʦ ʧʦʰʫʢʫ, 

ʬʽʢʩʘʮʽʾ, ʫʪʨʠʤʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʧʽʜ 

ʯʘʩ ʪʦʨʘʢʦ- ʪʘ ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ155035. 2024 ʉʽʯ  10). 

ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟʽ ʟʤʽʥʦʶ 

ʢʫʪʘ ʥʘʭʠʣʫ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʥʘ 100Ü ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʟʨʫʯʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʪʦʨʘʢʦ- ʪʘ ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʥʷʭ ʪʘ ʧʦʰʠʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʫʢʫ, ʬʽʢʩʘʮʽʾ, ʫʪʨʠʤʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ, ʷʢʽ ʛʣʠʙʦʢʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʦʨʛʘʥʘʭ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ156469. 2024 ʏʝʨʚ  26). 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʥʘʩʘʜʢʠ ʣʘʟʝʨʥʦʾ ʝʥʜʦʩʢʦʧʽʯʥʦʾ  ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʽʣʴʰʠʪʠ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʤʽʥʽʽʥʚʘʟʠʚʥʠʭ ʦʧʝʨʘʮʽʷʭ ʥʘ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʘʭ ʪʘ ʧʦʰʠʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʱʦʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 
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ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦ, ʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʠʭ ʤʦʙʽʣʴʥʠʭ ʛʦʩʧʽʪʘʣʽʚ, ʚʽʡʩʴʢʦʚʠʭ ʤʝʜʠʯʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʮʝʥʪʨʘʭ ʪʘ ʮʠʚʽʣʴʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʟʘʢʣʘʜʘʭ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ156932. 2024 ʉʝʨʧ  21.). 

ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ ˉ 4 ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʭʽʨʫʨʛʽʯʥʦʾ ʢʣʽʥʽʮʽ ʚʽʡʩʴʢʦʚʦ-

ʤʝʜʠʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʮʝʥʪʨʫ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʄʆ ʋʢʨʘʾʥʠ, ʚʽʜʜʽʣʝʥʥʽ 

ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾ, ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʰʦʢʫ, ʚʽʡʩʴʢʦʚʦʾ ʭʽʨʫʨʛʽʾ ʟ ʭʽʨʫʨʛʽʻʶ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ɼʋ çɯɿʅʍ ʽʤ. ɺ. ʊ. ɿʘʡʮʝʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè, 

ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂʅʇ çʎʈʃè ʏʫʛʫʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ  

ɯʜʝʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʠ, ʟʘʚʜʘʥʴ ʽ ʩʧʦʩʦʙʽʚ ʾʭ 

ʚʠʨʽʰʝʥʥʷ ʥʘʣʝʞʘʪʴ ʘʚʪʦʨʫ. ɸʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʾ 

ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʨʦʙʣʝʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʚʠʙʽʨ ʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ, ʟʘʷʚʢʠ ʥʘ ʚʠʥʘʭʦʜʠ, 

ʥʘʧʠʩʘʥʦ ʜʠʩʝʨʪʘʮʽʶ. 

ɸʚʪʦʨ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʽʚ ʦʙʩʪʝʞʝʥʥʷ, ʣʽʢʫʚʘʥʥʷ ʽ ʚʟʷʚ ʫʯʘʩʪʴ ʚ ʧʦʥʘʜ 

90,0% ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ ʫ ʢʣʽʥʽʮʽ ʚʽʡʩʴʢʦʚʦ-

ʤʝʜʠʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʮʝʥʪʨʫ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ 

ʋʢʨʘʾʥʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʽ ʩʠʩʪʝʤʘʪʠʟʫʚʘʚ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʨʦʟʨʦʙʠʚ ʽ 

ʚʧʨʦʚʘʜʠʚ ʩʧʦʩʦʙʠ ʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʦʨʘʥʝʥʠʭ. 

ʇʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʧʨʘʢʪʠʢʫ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʫʯʘʩʪʶ 

ʥʘʫʢʦʚʦʛʦ ʢʝʨʽʚʥʠʢʘ, ʟʘʚʽʜʫʚʘʯʘ ʚʽʜʜʽʣʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʡ 

ʨʦʟʚʠʪʢʫ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾ ʪʘ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ɼʋ çɯɿʅʍ 
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ʽʤ. ɺ.ʊ. ɿʘʡʮʝʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè, ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʇ.ʄ. 

ɿʘʤʷʪʽʥʘ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʡ ʦʙʛʦʚʦʨʝʥʽ ʥʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʟ'ʾʟʜʘʭ: ʥʘ XIV  ʢʦʥʬʝʨʝʥʮʽʾ çʆʨʛʘʥʽʟʘʮʽʷ 

ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʘʥʝʩʪʝʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʦʨʘʥʝʥʥʷʭ ʪʘ ʙʦʡʦʚʠʭ ʪʨʘʚʤʘʭ ʚ ʫʤʦʚʘʭ ʛʽʙʨʠʜʥʦʾ ʚʽʡʥʠè (ʂʠʾʚ, 2020 ʨ.); ʥʘ 

ʟʘʩʽʜʘʥʥʽ ʯʣʝʥʽʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʦʩʝʨʝʜʢʫ ɻʆ çɸʩʦʮʽʘʮʽʷ ʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ 

(ʍʘʨʢʽʚ, 2020 ʨ.); ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾè (ʍʘʨʢʽʚ, 2020 ʨ.); ʥʘ Conference 
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Republic (Bratislava, 2020); ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾè (ʍʘʨʢʽʚ, 2021 ʨ.); ʥʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾè (ʍʘʨʢʽʚ, 2022 ʨ. on line); ʥʘ ʟʘʩʽʜʘʥʥʽ ɺʯʝʥʦʾ ʨʘʜʠ ɼʋ 

çɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʪʘ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤ. ɺ.ʊ. ɿʘʡʮʝʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè 

(ʍʘʨʢʽʚ, 2022 ʨ.); ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾè (ʍʘʨʢʽʚ, 2023 ʨ. on line); ʥʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾè (ʍʘʨʢʽʚ, 2024 ʨ. on line). 

ʇʫʙʣʠʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 32 ʥʘʫʢʦʚʠʭ ʧʨʘʮʽ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ 17 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʞʫʨʥʘʣʘʭ ʋʢʨʘʾʥʠ, ʟ ʷʢʠʭ 2 ï 

ʫ ʞʫʨʥʘʣʽ, ʷʢʠʡ ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Scopus, 1 -  ʫ ʞʫʨʥʘʣʽ, ʷʢʠʡ 

ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Web of Science; 1 ʪʝʟʠ ʜʦʧʦʚʽʜ ̔ʫ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʜʘʥʥʽ, 1 ʪʝʟʠ - ʫ ʟʘʨʫʙʽʞʥʦʤʫ ʚʠʜʘʥʥʽ. ʆʪʨʠʤʘʥʦ 8 ʧʘʪʝʥʪʽʚ 

ʋʢʨʘʾʥʠ. ɼʦ ʚʠʜʘʥʴ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʫʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ ʚʭʦʜʷʪʴ 2 ʤʦʥʦʛʨʽʬʽʾ,  1 ʘʪʣʘʩ. 

ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ 

ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʜʽʣʫ çʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷè, 4 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ 
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ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ, 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʽ ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 225 ʩʪʦʨʽʥʢʘʭ ʪʝʢʩʪʫ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʥʘʙʦʨʫ, ʤʽʩʪʠʪʴ 55 ʨʠʩʫʥʢʽʚ ʪʘ 33 ʪʘʙʣʠʮ.̔ ʉʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʚʢʣʶʯʘʻ 178 ʜʞʝʨʝʣʘ, ʟ ʥʠʭ 64 ʢʠʨʠʣʠʮʝʶ ʪʘ 114 

ʣʘʪʠʥʠʮʝʶ. 
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ʈʦʟʜʽʣ 1 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʇʈʆɹʃɽʄʀ ɼɯɸɻʅʆʉʊʀʂʀ ɯ ʍɯʈʋʈɻɯʏʅʆɰ 

ʊɸʂʊʀʂʀ ʋ ʇʆʈɸʅɽʅʀʍ ɯɿ ɺʆɻʅɽʇɸʃʔʅʀʄʀ 

ʇʈʆʅʀʂɸʖʏʀʄʀ ʇʆʈɸʅɽʅʗʄʀ ɻʈʋɼɽʁ (ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1. ɯʩʪʦʨʠʯʥʽ ʘʩʧʝʢʪʠ ʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʩʪʨʫʢʪʫʨʘ ʪʘ  

ʧʠʪʦʤʘ ʚʘʛʘ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ 

ɿʘʨʘʟ ʫ ʩʚʽʪʽ, ʷʢ ʽ ʨʘʥʽʰʝ, ʽʩʥʫʻ ʟʘʛʨʦʟʘ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʘʢʪʽʚ ʪʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ [89, 102, 123]. 

ʇʦʯʠʥʘʶʯʠ ʟ 2014 ʨʦʢʫ, ʥʘʡʥʝʩʪʘʙʽʣʴʥʽʰʦʶ ʯʘʩʪʠʥʦʶ ʋʢʨʘʾʥʠ 

ʚʚʘʞʘʚʩʷ ɼʦʥʙʘʩ. ʇʨʦʪʝ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʬ 

ʙʦʡʦʚʽ ʜʽʾ ʧʦʰʠʨʠʣʠʩʷ ʥʘ ʚʩʽ ʧʨʠʢʦʨʜʦʥʥʽ ʪʝʨʽʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ [53]. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ (ɸʊʆ) ʪʘ ʦʧʝʨʘʮʽʾ 

ʦʙôʻʜʥʘʥʠʭ ʩʠʣ (ʆʆʉ) ʤʝʜʠʯʥʫ ʩʧʽʣʴʥʦʪʫ ʚʩʽʭ ʨʽʚʥʽʚ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ 

ʦʩʦʙʣʠʚʦ ʪʫʨʙʫʻ ʧʨʦʙʣʝʤʘ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʷʢʽ 

ʬʽʢʩʫʶʪʴʩʷ ʫ 8,2ï12,4 % ʚʠʧʘʜʢʽʚ, ʧʨʠʯʦʤʫ 20,4 % ʽʟ ʥʠʭ ʤʘʶʪʴ ʧʨʦʥʠʢʘʶʯʠʡ 

ʭʘʨʘʢʪʝʨ [1, 33, 58, 62, 63]. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʦʛʥʝʧʘʣʴʥʽ ʧʨʦʥʠʢʘʶʯʽ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ɺʇʇɻ) ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʚʠʪʢʫ 

ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 14,7 % ʜʦ 37,1 % ʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʷʞʢʽʩʪʴ 

ʪʘʢʠʭ ʪʨʘʚʤ. ʂʨʽʤ ʪʦʛʦ, ʨʽʚʝʥʴ ʣʝʪʘʣʴʥʦʩʪʽ ʧʨʠ ʮʠʭ ʧʦʨʘʥʝʥʥʷʭ ʤʦʞʝ ʩʷʛʘʪʠ 

ʜʦ 8,3 % [10, 27, 76]. 

ʇʨʝʚʘʣʶʶʯʘ ʯʘʩʪʠʥʘ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ɺʇɻʂ) 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʛʦʩʪʨʦʾ ʤʘʩʠʚʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ ʪʘ ʰʦʢʦʚʦʛʦ ʩʪʘʥʫ 

[54]. ʆʢʨʽʤ ʪʦʛʦ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ɺʇɻʂ ʻ ʧʦʻʜʥʘʥʠʤʠ, ʱʦ ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʻ ʩʪʘʥ ʧʦʨʘʥʝʥʦʛʦ. ɿʦʢʨʝʤʘ, ʧʨʠ ʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʫʨʘʞʝʥʥʷʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʣʝʪʘʣʴʥʦʩʪʽ, ʷʢʘ, ʟʘ ʜʘʥʠʤʠ ʚʽʡʩʴʢʦʚʠʭ 

ʦʧʝʨʘʮʽʡ ʚ ɸʬʛʘʥʽʩʪʘʥʽ ʪʘ ʏʝʯʥʽ, ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 33 % ʜʦ 42,3 %. ʂʨʽʤ ʪʦʛʦ, 

ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʫ ʤʠʨʥʠʡ ʯʘʩ ʤʥʦʞʠʥʥʽ ʪʘ ʧʦʻʜʥʘʥʽ ʚʦʛʥʝʧʘʣʴʥʽ 
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ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʝʡ, ʷʢ ʚʚʘʞʘʶʪʴ ʥʘʫʢʦʚʮʽ, ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʫ 37,8 % ʢʝʡʩʽʚ, ʘ 

ʧʨʠ ʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʨʽʜʰʝ ï ʫ 23,6 % [174]. 

ʆʜʥʘʢ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʨʦʚʝʜʝʥʥʷ ɸʊʆ/ʆʆʉ 

ʚʽʡʩʴʢʦʚʽ ʭʽʨʫʨʛʠ ʤʘʣʠ ʦʙʤʝʞʝʥʝ ʟʥʘʡʦʤʩʪʚʦ ʟ ʤʝʪʦʜʘʤʠ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ 

ʽʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ ʛʨʫʜʝʡ [48, 176]. 

ʋ 2014 ʨʦʮʽ ʧʦʢʘʟʥʠʢʠ ʯʘʩʪʦʪʠ ʫʩʢʣʘʜʥʝʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʥʝʧʨʘʚʠʣʴʥʦʶ 

ʪʘʢʪʠʢʦʶ, ʜʦʩʷʛʘʣʠ 25%. ʎʝ, ʟʘ ʜʫʤʢʦʶ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ, ʙʫʣʦ ʟʫʤʦʚʣʝʥʦ 

ʨʽʜʢʽʩʥʽʩʪʶ ʩʘʤʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ, ʘ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʽʤ ʧʨʘʢʪʠʯʥʠʤ 

ʜʦʩʚʽʜʦʤ ʣʽʢʘʨʽʚ, ʦʙʤʝʞʝʥʠʤʠ ʟʥʘʥʥʷʤʠ ʚʽʜʥʦʩʥʦ ʧʘʪʦʛʝʥʝʟʫ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʜʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ. ɼʦ ʪʦʛʦ ʞ, 

ʙʨʘʢʫʚʘʣʦ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʡ ʥʘʣʝʞʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ 

ʣʽʢʫʚʘʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʚʩʷ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʚʽʡʥʠ [28]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʢʣʘʜʝʥʝ, ʜʦʮʽʣʴʥʠʤ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʟʚʝʨʥʝʥʥʷ 

ʜʦ ʦʢʨʝʤʠʭ ʽʩʪʦʨʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ. 

ɼʦʩʚʽʜ ʣʦʢʘʣʴʥʠʭ ʚʽʡʥ ʪʘ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ 

ʧʝʨʝʢʦʥʣʠʚʦ ʟʘʩʚʽʜʯʠʚ ʢʨʠʪʠʯʥʫ ʚʘʞʣʠʚʽʩʪʴ ʩʚʦʻʯʘʩʥʦʛʦ ʥʘʜʘʥʥʷ ʝʢʩʪʨʝʥʦʾ 

ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʦʨʘʥʝʥʠʤ ʫ ʛʨʫʜʥʫ ʢʣʽʪʢʫ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ɼʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦʾ ʭʽʨʫʨʛʽʾ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʦʩʦʙʣʠʚʫ ʚʘʛʫ ʤʘʚ ʽʩʪʦʨʠʯʥʠʡ ʜʦʩʚʽʜ, ʥʘʙʫʪʠʡ ʫ ʧʝʨʽʦʜ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, 

ʘ ʪʘʢʦʞ ʧʽʜ ʯʘʩ ʚʦʻʥʥʠʭ ʜʽʡ ʚ ɸʬʛʘʥʽʩʪʘʥʽ ʪʘ ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʂʘʚʢʘʟʽ. ʉʘʤʝ ʚʽʥ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʣʠʰʘʚʩʷ ʛʦʣʦʚʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ ʯʝʨʝʟ 

ʦʙʤʝʞʝʥʽʩʪʴ ʚʣʘʩʥʦʾ ʧʨʘʢʪʠʢʠ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʩʭʦʜʽ ʢʨʘʾʥʠ [31, 

162]. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʝʢʩʧʝʨʪʽʚ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʪʠʥʽʚ ʟʘʛʠʙʣʠʭ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 40 % 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʣʝʪʘʣʴʥʠʡ ʢʽʥʝʮʴ ʙʫʚ ʟʫʤʦʚʣʝʥʠʡ ʥʝʩʚʦʻʯʘʩʥʠʤ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ ʥʘʜʘʥʥʷʤ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ.. ɿʦʢʨʝʤʘ, ʫ 21,9 % 

ʚʠʧʘʜʢʽʚ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʩʪʘʣʘ ʢʨʦʚʦʪʝʯʘ ʚʥʘʩʣʽʜʦʢ ʧʦʨʘʥʝʥʴ, ʷʢʽ ʟʘ ʫʤʦʚʠ 

ʚʯʘʩʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʤʦʛʣʠ ʥʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʣʝʪʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʃʝʪʘʣʴʥʽʩʪʴ ʫ ʨʘʟʽ ɺʇʇɻ ʩʷʛʘʣʘ 13 %, ʪʦʜʽ ʷʢ ʧʨʠ ʘʥʘʣʦʛʽʯʥʠʭ ʫʰʢʦʜʞʝʥʥʷʭ 
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ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ ʚʘʨʽʶʚʘʣʠʩʷ ʚ ʤʝʞʘʭ 50ï

60 % [129]. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʣʦʢʘʣʴʥʽ ʟʙʨʦʡʥʽ ʢʦʥʬʣʽʢʪʠ ʚʠʤʘʛʘʶʪʴ 

ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʥʽʞ ʪʦʡ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʚʽʡʥʘʭ. ʇʨʠʢʣʘʜʦʤ ʩʪʘʻ ʧʨʘʢʪʠʢʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʤʝʜʠʯʥʠʭ ʧʦʪʨʝʙ ʧʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ ʘʨʤʽʾ ʉʐɸ ʚ ʂʦʨʝʾ ʪʘ 

ʟʛʦʜʦʤ ʫ ɺôʻʪʥʘʤʽ [79, 93, 101, 109]. 

ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʫʩʢʣʘʜʥʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʧʦʨʘʥʝʥʴ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʢʠ ʤʥʦʞʠʥʥʠʭ ʪʘ ʧʦʻʜʥʘʥʠʭ ʪʨʘʚʤ ʫ ʩʪʨʫʢʪʫʨʽ ʩʘʥʽʪʘʨʥʠʭ ʚʪʨʘʪ ʟʫʤʦʚʠʣʠ 

ʧʦʪʨʝʙʫ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʧʦʨʘʥʝʥʠʤ ʡ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ [98]. 

ʋ ʥʠʟʮʽ ʟʘʢʦʨʜʦʥʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʽʩʥʫʶʪʴ ʥʘʢʦʧʠʯʝʥʽ 

ʟʥʘʥʥʷ ʩʪʦʩʦʚʥʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʭʽʨʫʨʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥ ̔

ʙʘʛʘʪʴʦʭ ʝʪʘʧʽʚ (ɹɽʍʃ), ʟʦʢʨʝʤʘ ʫ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʽʡ ʭʽʨʫʨʛʽʾ ʱʦʜʦ 

ʧʦʩʪʨʘʞʜʘʣʠʭ ʫ ʤʠʨʥʠʡ ʯʘʩ. ɺʢʘʟʘʥʝ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʪʘʢʪʠʢʠ ʧʽʜ ʯʘʩ ʥʘʜʘʥʥʷ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʦʨʘʥʝʥʠʤ ʫ 

ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʘʭ ʚ ɸʬʛʘʥʽʩʪʘʥʽ ʪʘ ɯʨʘʢʫ. ɿʛʦʜʦʤ ʮʷ ʤʝʪʦʜʠʢʘ ʟʥʘʡʰʣʘ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ð ʟʦʢʨʝʤʘ, ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ 

ʤʘʩʰʪʘʙʥʠʭ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʘʢʪʽʚ ʫ ʇʘʨʠʞʽ ʪʘ ʨʽʟʥʠʭ ʤʽʩʪʘʭ ʌʨʘʥʮʽʾ [75, 163]. 

ʅʘʩʧʨʘʚʜʽ ʽʜʝʷ ʝʪʘʧʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʢʦʨʽʥʥʷ ʷʢʦʾ ʩʷʛʘʻ ʱʝ ʟ ʧʨʘʮʴ ʄ. ɯ. 

ʇʠʨʦʛʦʚʘ ʪʘ ʷʢʘ ʙʫʣʘ ʘʢʪʠʚʥʦ ʨʝʘʣʽʟʦʚʘʥʘ ʚʽʡʩʴʢʦʚʠʤʠ ʣʽʢʘʨʷʤʠ-ʭʽʨʫʨʛʘʤʠ ʧʽʜ 

ʯʘʩ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʧʦ ʩʫʪʽ, ʤʘʻ ʙʘʛʘʪʦ ʩʧʽʣʴʥʦʛʦ ʟ ʩʫʯʘʩʥʦʶ ʢʦʥʮʝʧʮʽʻʶ 

ʪʘʢʪʠʢʠ çdamage control surgeryè [124]. 

ʈʘʥʽʰʝ ʪʝʨʤʽʥʦʚʽ ʭʽʨʫʨʛʽʯʥʽ ʚʪʨʫʯʘʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʤʝʜʠʯʥʠʭ 

ʧʫʥʢʪʘʭ, ʱʦ ʧʨʽʢʨʽʧʣʝʥʽ ʜʦ ʜʠʚʽʟʽʡ (ɼʄʇ), ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʥʝʟʘʚʝʨʰʽʥʽʩʪʶ ð ʱʦ ʙʫʣʦ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʠʤ ʚ ʦʙʩʪʘʚʠʥʘʭ ʧʦʩʪʽʡʥʦʾ 

ʤʦʙʽʣʴʥʦʩʪʽ ʚʽʡʩʴʢ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʡ ʬʽʥʘʣʴʥʠʭ ʝʪʘʧʘʭ ʚʽʡʥʠ. ɺ 

ʩʠʩʪʝʤʽ ʫʤʦʚʥʦʛʦ ʧʦʜʽʣʫ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʚʠʦʢʨʝʤʣʶʶʪʴ ʧʝʨʚʠʥʥʫ ð 

çʢʚʘʣʽʬʽʢʦʚʘʥʫè (ʦʧʝʨʘʮʽʾ, ʷʢʽ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʤʦʣʦʜʠʤʠ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʚʽʜʯʝʥʠʤʠ ʭʽʨʫʨʛʘʤʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ) ʪʘ ʧʦʜʘʣʴʰʫ ð 
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çʩʧʝʮʽʘʣʽʟʦʚʘʥʫè (ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʪʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʚʪʨʫʯʘʥʥʷ, ʱʦ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʜʦʩʚʽʜʯʝʥʠʤʠ ʬʘʭʽʚʮʷʤʠ) ð ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ 

ʩʫʯʘʩʥʦʾ ʪʘʢʪʠʢʠ çdamage control surgeryè [56, 153]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ De Bakey ʄɽ. (2000) ʜʘʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʜʽʙʥʠʤ 

ʧʽʜʭʦʜʘʤ, ʱʦ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʧʨʘʢʪʠʢʫ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɽʢʩʧʝʜʠʮʽʡʥʦʛʦ ʢʦʨʧʫʩʫ ʟʙʨʦʡʥʠʭ ʩʠʣ ʉʐɸ ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ɼʨʫʛʦʛʦ ʬʨʦʥʪʫ 

ʫ ɭʚʨʦʧʽ ʧʽʜ ʯʘʩ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ. ʇʨʠ ʮʴʦʤʫ ʙʘʛʘʪʦʝʪʘʧʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʪʦʜʽ ʚʠʟʥʘʯʘʣʘʩʷ ʥʝ ʩʪʽʣʴʢʠ ʪʷʞʢʽʩʪʶ ʧʦʨʘʥʝʥʴ, ʩʢʽʣʴʢʠ ʤʝʜʠʢʦ-

ʪʘʢʪʠʯʥʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ. ʆʜʥʘʢ ʩʘʤʝ ʮʝʡ ʬʘʢʪʦʨ ʽ ʥʘʪʝʧʝʨ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ 

ʽʟ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʪʠʢʠ ɹɽʍʃ ʧʨʠ ʥʘʜʘʥʥʽ ʝʢʩʪʨʝʥʦʾ 

ʜʦʧʦʤʦʛʠ ʚ ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ ʜʽʡ [120, 149]. 

ʆʪʦʞ ʫ ʚʽʡʥʘʭ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ɿʦʢʨʝʤʘ, ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʝ 

ʚʚʝʜʝʥʥʷ ʩʦʣʴʦʚʠʭ ʨʦʟʯʠʥʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʯʠʥʘʶʯʠ ʟ ʧʦʣʷ ʙʦʶ ʪʘ ʥʘʜʘʣʽ, 

ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʝʚʘʢʫʘʮʽʾ. ɺʞʝ ʥʘ ʧʝʨʝʜʦʚʠʭ ʧʦʟʠʮʽʷʭ ʧʦʯʠʥʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ ʟ ʥʘʷʚʥʽʩʪʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʽʾ, ʘ ʱʦʙ ʟʫʧʠʥʠʪʠ 

ʢʨʦʚʦʪʝʯʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤôʷʢʽ ʜʞʛʫʪʠ ʟ ʪʘʡʤʝʨʦʤ; ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʠ 

ʪʠʤʯʘʩʦʚʝ ʧʨʦʪʝʟʫʚʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ ʢʽʥʮʽʚʦʢ ʡ ʟʘʧʦʚʥʝʥʥʷ ʨʘʥ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʣʝʡʩʪʝʨʦʧʦʜʽʙʥʠʤʠ ʩʫʤʽʰʘʤʠ [5]. ʅʠʥʽ ʞ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ, 

ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʝʤʙʦʣʽʟʘʮʽʷ ʩʫʜʠʥ ʨʽʟʥʦʛʦ ʢʘʣʽʙʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʜʦʚʘʩʢʫʣʷʨʥʠʭ ʤʝʪʦʜʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʚ ʙʽʣʴʰ ʥʽʞ 

ʫʜʚʽʯʽ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʣʝʪʘʣʴʥʦʩʪʽ ʩʝʨʝʜ ʧʦʨʘʥʝʥʠʭ, ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʫʩʢʣʘʜʥʝʥʴ ʛʥʽʡʥʦ-ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʟʤʝʥʰʠʪʠ ʟʘʛʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ [139, 164]. 

ɿʙʨʦʡʥʽ ʢʦʥʬʣʽʢʪʠ ʪʘ ʣʦʢʘʣʴʥʽ ʚʽʡʥʠ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ XX ʩʪʦʣʽʪʪʷ 

ʩʧʨʘʚʠʣʠ ʛʣʠʙʦʢʠʡ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʤʦʨʘʣʴʥʠʡ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʡ ʩʪʘʥ 

ʥʘʩʝʣʝʥʥʷ ʜʝʨʞʘʚ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʙʦʡʦʚʠʭ ʟʽʪʢʥʝʥʥʷʭ. ʍʘʨʘʢʪʝʨʥʦʶ 

ʽʣʶʩʪʨʘʮʽʻʶ ʥʘʩʣʽʜʢʽʚ ʟʙʨʦʡʥʦʛʦ ʧʨʦʪʠʩʪʦʷʥʥʷ ʻ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ 

ʣʝʪʘʣʴʥʦʩʪʽ ʩʝʨʝʜ ʧʦʨʘʥʝʥʠʭ ʫ ʧʝʨʽʦʜ ʚʽʡʥʠ ʫ ɺôʻʪʥʘʤʽ: ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʚʦʻʯʘʩʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʩʤʝʨʪʥʽʩʪʴ ʩʷʛʘʣʘ ʙʣʠʟʴʢʦ 20 % ʫʧʨʦʜʦʚʞ 
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ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ ʪʘ ʟʨʦʩʪʘʣʘ ʜʦ 32 % ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 24 

ʛʦʜʠʥ. ɺʦʜʥʦʯʘʩ 38 % ʧʦʨʘʥʝʥʠʭ ʙʫʣʠ ʚʨʷʪʦʚʘʥʽ ʟʘʚʜʷʢʠ ʩʚʦʻʯʘʩʥʦʤʫ 

ʥʘʜʘʥʥʶ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʉʘʤʝ ʮʽ ʜʘʥʽ ʩʪʘʣʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ 

ʧʝʨʝʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ 

ʜʽʡ, ʱʦ, ʟʦʢʨʝʤʘ, ʧʨʠʟʚʝʣʦ ʜʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʢʩʪʨʝʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʫ ʉʐɸ [30, 92, 145]. 

ʂʫʢʫʨʫʟ ʗʉ ʪʘ ʅʦʚʽʢʦʚ ʌʄ (2013), ʧʦʨʽʚʥʶʶʯʠ ʙʦʡʦʚʽ ʜʽʾ ʫ ʏʝʯʥʽ ʪʘ 

ɸʬʛʘʥʽʩʪʘʥʽ, ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʫ ʏʝʯʥʽ ʧʨʠ ʪʷʞʢʦʤʫ ʧʦʨʘʥʝʥʥʽ 

ʢʽʣʴʢʦʭ ʘʥʘʪʦʤʽʥʠʭ ʜʽʣʷʥʦʢ ʪʽʣʘ ʙʫʣʘ ʚʜʚʽʯʽ ʥʠʞʯʦʶ, ʥʽʞ ʚ ɸʬʛʘʥʽʩʪʘʥʽ (12,8 

% ʪʘ 25,2 % ʚʽʜʧʦʚʽʜʥʦ). ʋ ʧʝʨʽʦʜ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʂʘʚʢʘʟʽ 

ʥʘʡʯʘʩʪʽʰʝ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʙʫʣʘ ʛʦʩʪʨʘ ʤʘʩʠʚʥʘ ʢʨʦʚʦʚʪʨʘʪʘ, 

ʱʦ ʩʢʣʘʜʘʣʘ 32,3 % [31]. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʜʦʩʚʽʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʘʛʘʪʦʝʪʘʧʥʦʛʦ 

ʧʽʜʭʦʜʫ (çdamage control surgeryè) ʫ ʧʨʘʢʪʠʢʫ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʦʾ ʭʽʨʫʨʛʽʾ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʝʪʘʧʥʦʤʫ ʥʘʜʘʥʥʽ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʧʨʽʦʨʽʪʝʪʥʠʤ ʩʪʨʘʪʝʛʽʯʥʠʤ ʥʘʧʨʷʤʦʤ ɹɽʍʃ ʚʚʘʞʘʻʪʴʩʷ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ 

ʪʷʞʢʠʭ ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ 

ʧʝʨʚʠʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʦʙʤʝʞʝʥʦʛʦ ʦʙʩʷʛʫ ʟ ʧʦʜʘʣʴʰʦʶ 

ʝʚʘʢʫʘʮʽʻʶ ʧʘʮʽʻʥʪʘ ʘʙʦ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʡʦʛʦ ʩʪʘʥʫ ʥʘ ʤʽʩʮʽ ʪʘ ʚʠʢʦʥʘʥʥʷʤ 

ʟʘʚʝʨʰʘʣʴʥʦʛʦ ʝʪʘʧʫ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ [22, 

124]. 

ɯʣʶʩʪʨʘʪʠʚʥʠʤ ʧʨʠʢʣʘʜʦʤ ʝʬʝʢʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʫʤʦʚʘʭ ʙʦʡʦʚʦʾ 

ʪʨʘʚʤʠ ʩʣʫʞʠʪʴ ʤʝʪʦʜ ʱʽʣʴʥʦʾ ʪʘʤʧʦʥʘʜʠ ʨʘʥ ʟʘʜʣʷ ʛʝʤʦʩʪʘʟʫ ʚ ʘʥʘʪʦʤʽʯʥʦ 

ʩʢʣʘʜʥʠʭ ʟʦʥʘʭ. ɺʢʘʟʘʥʠʡ ʥʘʧʨʷʤʦʢ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʤʘʻ ʜʘʚʥʶ ʽʩʪʦʨʽʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʽʡ ʭʽʨʫʨʛʽʾ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʤʝʪʦʜ ʥʘʙʫʚ 

ʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʚʜʷʢʠ ʢʦʥʮʝʧʮʽʾ ʤʽʥʽʤʽʟʘʮʽʾ ʧʝʨʚʠʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ, ʧʦʻʜʥʘʥʦʾ ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʘʥʝʩʪʝʟʽʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʨʝʘʥʽʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʟʫʤʦʚʠʣʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʘ 

ʘʜʘʧʪʘʮʽʶ ʧʽʜʭʦʜʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦ ʪʷʞʢʠʭ ʧʦʨʘʥʝʥʴ [105, 121, 152]. 
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ʊʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ, ʚʽʜʦʤʠʡ ʧʽʜ ʪʝʨʤʽʥʦʤ çdamage control surgeryè, ʧʦʯʘʚ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʴ ʫ ʧʨʘʢʪʠʢʫ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʦʾ ʭʽʨʫʨʛʽʾ ʫ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ 

ʇʽʚʥʽʯʥʦʤʫ ʂʘʚʢʘʟʽ, ʧʦʯʠʥʘʶʯʠ ʟ 1999ï2002 ʨʦʢʽʚ. ɺʢʘʟʘʥʘ ʜʽʷ ʦʭʦʧʣʶʚʘʣʘ 

ʨʽʟʥʽ ʝʪʘʧʠ ʤʝʜʠʯʥʦʾ ʝʚʘʢʫʘʮʽʾ ʧʦʨʘʥʝʥʠʭ. ʇʽʟʥʽʰʝ ʚʦʥʘ ʙʫʣʘ ʘʜʘʧʪʦʚʘʥʘ ʡ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʘʥʘ ʟʘʨʫʙʽʞʥʠʤʠ ʚʽʡʩʴʢʦʚʠʤʠ ʤʝʜʠʢʘʤʠ ʧʽʜ ʯʘʩ ʟʙʨʦʡʥʠʭ 

ʢʦʥʬʣʽʢʪʽʚ ʚ ɸʬʛʘʥʽʩʪʘʥʽ ʪʘ ɯʨʘʢʫ. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʣʦʢʘʣʴʥʽʡ ʚʽʡʥʽ ʚ ɸʬʛʘʥʽʩʪʘʥʽ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʣʝʪʘʣʴʥʦʩʪʽ ʩʝʨʝʜ ʧʦʨʘʥʝʥʠʭ ʜʦ 4,4 %; ʚʦʜʥʦʯʘʩ 81,6 % 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʙʫʣʦ ʧʦʚʝʨʥʫʪʦ ʜʦ ʩʪʨʦʶ, ʱʦ 

ʧʽʜʢʨʝʩʣʶʻ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʾ ʪʘʢʪʠʢʠ [31]. 

ʇʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʴʦʾ ʧʨʘʢʪʠʢʠ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʦʾ ʭʽʨʫʨʛʽʾ ʝʬʝʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʢʦʥʮʝʧʮʽʷ çʥʝʚʽʜʢʣʘʜʥʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʜʦʧʦʤʦʛʠè. ɰʾ ʩʫʪʴ 

ʫʢʣʘʜʘʣʘʩʷ ʫ ʬʘʢʪ ʪʠʤʯʘʩʦʚʦʛʦ ʟʘʣʫʯʝʥʥ ̫ʭʽʨʫʨʛʽʚ-ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʦ ʧʝʨʝʜʦʚʠʭ 

ʤʝʜʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ (ʆʄʝʜɹ, ʘ ʽʥʦʜʽ ʡ ʆʄʝʜʈ) ʧʽʜ ʯʘʩ ʟʘʧʣʘʥʦʚʘʥʠʭ 

ʤʘʩʰʪʘʙʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʪʨʝʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʨʽʚʥʽ [29, 50]. 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʙʝʟʧʦʚʦʨʦʪʥʠʭ ʚʪʨʘʪ ʫ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʘʭ ʨʽʟʥʠʭ 

ʽʩʪʦʨʠʯʥʠʭ ʧʝʨʽʦʜʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʚʠʧʘʜʢʽʚ ɺʇʇɻ. 

ʊʘʢ, ʚ ɸʬʛʘʥʽʩʪʘʥʽ (1985ï1988 ʨʨ.) ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʷʛʘʚ 33,5 %, ʫ ʭʦʜʽ 

ʏʝʯʝʥʩʴʢʦʾ ʢʘʤʧʘʥʽʾ 1995 ʨʦʢʫ ð 38,2 %, ʩʝʨʝʜ ʚʪʨʘʪ ʟʙʨʦʡʥʠʭ ʩʠʣ ʉʐɸ ʫ 

ɺ'ʻʪʥʘʤʩʴʢʽʡ ʚʽʡʥʽ ð 49,5 %. ɿʘ ʽʩʪʦʨʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ɼʨʫʛʫ ʩʚʽʪʦʚʫ ʚʽʡʥʫ, 

ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʤʘʣʠ ʤʽʩʮʝ ʫ 44,8 % ʚʠʧʘʜʢʽʚ ʟʘʛʠʙʝʣʽ ʚʽʡʩʴʢʦʚʠʭ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʥʷʪʢʦʚʫ ʪʷʞʢʽʩʪʴ ʪʘ ʞʠʪʪʻʚʦ ʥʝʙʝʟʧʝʯʥʠʡ ʭʘʨʘʢʪʝʨ ʮʴʦʛʦ 

ʚʠʜʫ ʙʦʡʦʚʠʭ ʪʨʘʚʤ. ʇʨʠ ʮʴʦʤʫ ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ (45,4 %) 

ʧʨʠʧʘʜʘʣʘ ʥʘ ʧʝʨʰʽ 24 ʛʦʜʠʥʠ ʧʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʨʘʥʝʥʠʭ ʜʦ ʣʽʢʫʚʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ [31]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʜʘʥʽ ʩʪʘʥʦʚʣʷʪʴ ʽʥʪʝʨʝʩ ʧʝʨʝʚʘʞʥʦ ʟ 

ʽʩʪʦʨʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʦʩʤʠʩʣʠʪʠ ʮʽʥʥʠʡ ʧʦʧʝʨʝʜʥʽʡ 

ʜʦʩʚʽʜ, ʚʘʞʣʠʚʠʡ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʚʽʡʩʴʢʦʚʠʭ ʭʽʨʫʨʛʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʘʜʘʧʪʘʮʽʾ 

ʧʨʠʥʮʠʧʽʚ ʜʦʢʪʨʠʥʠ ʥʝʚʽʜʢʣʘʜʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʭʽʨʫʨʛʽʾ ʧʽʜ ʨʝʘʣʽʾ ʩʴʦʛʦʜʝʥʥʷ. 
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ɺʦʜʥʦʯʘʩ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʘʢʦʞ ʥʠʟʢʫ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʜʦʩʚʽʜʫ ʥʘʜʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʘʨʤʽʷʭ 

ʽʥʰʠʭ ʢʨʘʾʥ, ʟʦʢʨʝʤʘ ʅʽʜʝʨʣʘʥʜʽʚ [84, 88, 94, 99, 158, 173]. 

ʇʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚʛ ʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʩʪʘʻ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʪʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ. ʋ 

ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʟʢʦ ʧʦʨʫʰʝʥʠʭ ʘʙʦ ʚʪʨʘʯʝʥʠʭ ʞʠʪʪʻʚʦʚʘʞʣʠʚʠʭ 

ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ, ʥʘʚʽʪʴ ʷʢʱʦ ʤʘʣʦ ʰʘʥʩʽʚ ʥʘ ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɼʝʢʣʘʨʘʮʽʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʚʠʥʥʘ ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʜʨʫʛʽʡ ʤʝʪʽ 

ï ʤʘʢʩʠʤʘʣʴʥʝ ʧʦʚʝʨʥʝʥʥʷ ʧʦʨʘʥʝʥʠʭ ʜʦ ʣʘʚ ʘʨʤʽʾ [122]. 

ʊʘʢ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʍʦʨʦʰʫʥʘ ɽʄ. (2021), ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜ ʯʘʩ ʜʨʽʙʥʦʤʘʩʰʪʘʙʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʚʠʢʣʶʯʥʦ ʟʘ 

ʨʽʚʥʝʤ ʣʝʪʘʣʴʥʦʩʪʽ ʪʘ ʢʽʣʴʢʽʩʪʶ ʩʘʥʽʪʘʨʥʠʭ ʚʪʨʘʪ, ʱʦ ʧʦʚʝʨʥʫʣʠʩʷ ʜʦ ʩʪʨʦʶ, ʻ 

ʥʝʜʦʩʪʘʪʥʽʤ. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ ʩʪʘʻ ʚʠʚʯʝʥʥʷ ʧʨʠʯʠʥ ʩʤʝʨʪʽ 

ʧʦʨʘʥʝʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʣʽ ʙʦʶ ʯʠ ʧʽʜ ʯʘʩ ʝʪʘʧʽʚ ʤʝʜʠʯʥʦʾ ʝʚʘʢʫʘʮʽʾ 

[61]. 

ɿ ʧʦʯʘʪʢʦʤ ʚʽʡʥʠ, ʷʢʫ ʙʫʣʦ ʨʦʟʚôʷʟʘʥʦ ʨʬ, ʥʘ ʪʣʽ ʙʦʡʦʚʠʭ ʜʽʡ, 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʜʦʩʪʘʚʣʝʥʥʷ ʧʦʨʘʥʝʥʠʭ ʜʦ ʣʽʢʫʚʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ, ʘʣʝ ʟʘʬʽʢʩʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʦʶ 

ʢʨʦʚʦʚʪʨʘʪʦʶ ʡ ʰʦʢʦʚʠʤʠ ʩʪʘʥʘʤʠ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʩʴʦʛʦʜʥʽ ʜʦ ʝʪʘʧʫ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʦʞʠʚʘʶʪʴ ʪʘʢʽ ʧʦʨʘʥʝʥʽ, ʷʢʽ ʫ ʤʠʥʫʣʦʤʫ ʤʦʛʣʠ 

ʟʘʛʠʥʫʪʠ ʥʘ ʝʪʘʧʽ ʝʚʘʢʫʘʮʽʾ. ɼʘʥʽ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʘ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʧʦʨʘʥʝʥʴ ʟ ʤʘʩʠʚʥʦʶ ʢʨʦʚʦʚʪʨʘʪʦʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʪʯʠʟʥʷʥʠʭ 

ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ-ʭʽʨʫʨʛʽʚ. ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ɹʦʡʢʦ ɺɺ. ʪʘ ʩʧʽʚʘʚʪ. 

(2023)., Lurin ɯɸ. et al. (2023), Schauer SG. et al. (2019) ʚʠʟʥʘʯʝʥʦ ʟʚôʷʟʦʢ ʚʘʞʢʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʚʽʜ ʧʦʨʘʥʝʥʴ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʧʠʪʦʤʦʾ ʚʘʛʠ ʚʠʙʫʭʦʚʠʭ ʦʩʢʦʣʢʦʚʠʭ 

ʫʰʢʦʜʞʝʥʴ [11, 118, 148]. 

ɻʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʧʨʠ ʙʦʡʦʚʠʭ ʫʨʘʞʝʥʥʷʭ ʚʽʡʩʴʢʦʚʽ 

ʤʝʜʠʢʠ ʚʚʘʞʘʶʪʴ ʰʦʢ ʡ ʛʦʩʪʨʫ ʤʘʩʠʚʥʫ ʢʨʦʚʦʚʪʨʘʪʫ, ʘ ʪʘʢʦʞ ï ʛʦʩʪʨʠʡ 

ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʽʩʪʨʝʩ-ʩʠʥʜʨʦʤ. ʊʨʦʭʠ ʧʽʟʥʽʰʝ, ʣʝʪʘʣʴʥʽ ʥʘʩʣʽʜʢʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠʻʜʥʘʥʥʷ ʽʥʬʝʢʮʽʾ, ʨʦʟʚʠʪʢʦʤ ʩʝʧʩʠʩʫ ʪʘ 
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ʥʘʜʘʣʽ ï ʩʠʥʜʨʦʤʦʤ ʧʦʣʽʦʨʛʘʥʥʦʾ ʜʠʩʬʫʥʢʮʽʾ. ɺʦʜʥʦʯʘʩ ʚʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ 

ʚ ʤʝʞʘʭ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʦʾ ʭʽʨʫʨʛʽʾ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʣʝʪʘʣʴʥʦʩʪʽ ʥʝ ʦʭʦʧʣʶʻ 

ʚʠʧʘʜʢʠ ʟʘʛʠʙʝʣʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʣʽ ʙʦʶ ʪʘ ʧʽʜ ʯʘʩ ʤʝʜʠʯʥʦʾ ʝʚʘʢʫʘʮʽʾ. [77, 

152]. 

ɿʘʚʜʷʢʠ ʧʨʦʛʨʝʩʫ ʫ ʩʬʝʨʽ ʚʽʡʩʴʢʦʚʦʾ ʤʝʜʠʮʠʥʠ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʪʘ 

ʥʘʜʘʥʥʶ ʨʦʟʰʠʨʝʥʠʭ ʧʦʚʥʦʚʘʞʝʥʴ ʥʦʚʦʩʪʚʦʨʝʥʦʤʫ ʂʦʤʘʥʜʫʚʘʥʥʶ 

ʄʝʜʠʯʥʠʭ ʩʠʣ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʦʧʝʨʘʪʠʚʥʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʧʦʨʘʥʝʥʠʭ ʜʦ ʚʽʡʩʴʢʦʚʠʭ ʪʘ ʮʠʚʽʣʴʥʠʭ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʜʦʩʪʘʚʣʷʪʠ ʚ ʦʧʝʨʘʮʽʡʥʽ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʱʝ ʞʠʚʠʤʠ, 

ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʪʷʞʢʦʾ ʢʨʦʚʦʚʪʨʘʪʠ ʪʘ ʟʥʘʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ. ʇʨʦʪʝ, ʷʢ ʽ ʨʘʥʽʰʝ, ʧʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ 

ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʨʘʥʥʴʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʩʤʝʨʪʽ, ʟʛʽʜʥʦ ʟ ʚʠʩʥʦʚʢʘʤʠ ʜʝʷʢʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ 

ʟʘʢʦʨʜʦʥʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʟʘʣʠʰʘʶʪʴʩʷ ʢʨʠʪʠʯʥʘ ʢʨʦʚʦʚʪʨʘʪʘ, ʪʨʘʚʤʘʪʠʯʥʠʡ 

ʰʦʢ, ʘ ʪʘʢʦʞ ʪʷʞʢʽ ʜʠʭʘʣʴʥʽ ʪʘ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ. [59, 114]. 

 

1.2 ʇʦʰʢʦʜʞʫʶʯʠ ʬʘʢʪʦʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ.  

ʉʫʜʦʚʦ-ʤʝʜʠʯʥʽ ʪʘ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ  

ʛʨʫʜʝʡ 

ʉʫʯʘʩʥʽ ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʢʣʘʜʥʦʶ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʦʶ ʪʘ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʧʦʩʪʨʘʞʜʘʣʦʛʦ, ʟʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʩʢʣʘʜʥʽʩʪʴ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʘ ʽʥʢʦʣʠ ʡ ʧʦʪʨʝʙʫ ʫ ʧʨʦʚʝʜʝʥʥʽ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʷʢ ʫ ʨʘʥʥʴʦʤʫ, ʪʘʢ ʡ ʫ ʚʽʜʜʘʣʝʥʦʤʫ 

ʧʽʩʣʷʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ [15]. 

ʇʽʜʚʠʱʝʥʘ ʪʷʞʢʽʩʪʴ ɺʇʇɻ ʟʫʤʦʚʣʝʥʘ ʙʘʣʽʩʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʩʫʯʘʩʥʦʾ ʫʨʘʞʘʣʴʥʦʾ ʟʙʨʦʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʪʫʞʥʦʶ ʜʽʻʶ ʘʛʨʝʩʠʚʥʠʭ 

ʬʽʟʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʟ ʥʘʷʚʥʽʩʪʶ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʝʬʝʢʪʦʤʫ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷʤ ʪʠʤʯʘʩʦʚʦʾ ʧʫʣʴʩʫʶʯʦʾ ʧʦʨʦʞʥʠʥʠ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʯʠʥʷʻ 

ʟʥʘʯʥʽ ʧʝʨʚʠʥʥʽ ʥʝʢʨʦʪʠʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʡ 
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ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʟʦʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʫʨʘʞʝʥʥʷ ʘʥʘʪʦʤʦ-

ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʜʽʣʷʥʢʠ (ɸʊɼ) [91, 100]. 

ʅʘʡʙʽʣʴʰ ʪʷʞʢʽ ʪʨʘʚʤʘʪʠʯʥʽ ʫʨʘʞʝʥʥʷ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʜʽʻʶ ʚʠʙʫʭʦʚʠʭ 

ʙʦʻʧʨʠʧʘʩʽʚ. ɺʘʞʢʽʩʪʴ ʧʦʨʘʥʝʥʴ ʟʫʤʦʚʣʝʥʘ ʩʢʣʘʜʥʦʶ ʨʘʥʝʚʦʶ ʤʦʨʬʦʣʦʛʽʻʶ ʪʘ 

ʟʥʘʯʥʠʤ ʩʪʫʧʝʥʝʤ ʜʝʩʪʨʫʢʮʽʾ ʪʢʘʥʠʥ ʫ ʟʦʥʽ, ʱʦ ʟʘʟʥʘʣʘ ʫʨʘʞʝʥʥʷ. ʂʣʽʥʽʯʥʘ 

ʢʘʨʪʠʥʘ ʪʘʢʠʭ ʧʦʨʘʥʝʥʴ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʟʘʛʘʣʴʥʦʛʦ ʢʦʤʦʮʽʡʥʦ-

ʢʦʥʪʫʟʽʡʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʜʠʩʪʘʥʪʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, 

ʷʢʽ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʧʝʨʚʠʥʥʦʾ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʫʨʘʞʝʥʥʷ. ʂʨʽʤ 

ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʥʦʞʠʥʥʠʭ ʽ ʧʦʻʜʥʘʥʠʭ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʽʟ ʤʘʩʠʚʥʠʤʠ ʘʥʘʪʦʤʽʯʥʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʱʦ, ʩʚʦʻʶ 

ʯʝʨʛʦʶ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʥʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [100]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʟʫʤʦʚʠʣʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʦʨʘʥʝʥʠʭ ʽʟ ʪʷʞʢʠʤʠ, ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʟʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʙʦʡʦʚʠʤʠ 

ʫʰʢʦʜʞʝʥʥʷʤʠ, ʷʢʽ ʥʠʥʽ ʬʦʨʤʫʶʪʴ ʜʦ 10ï14% ʫʩʽʭ ʭʽʨʫʨʛʽʯʥʠʭ ʪʨʘʚʤ ʫ 

ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʙʦʡʦʚʠʭ ʫʰʢʦʜʞʝʥʴ. ɼʣʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʘʨʘʢʪʝʨʥʠʡ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʣʝʪʘʣʴʥʦʩʪʽ, ʱʦ ʩʢʣʘʜʘʻ 37ï40 % ʪʘ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʟ ʨʽʚʥʝʤ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ï 60-62 %. ʇʨʠʯʠʥʘʤʠ ʬʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʫʨʘʞʝʥʥʷʭ ʻ ʥʝ ʣʠʰʝ ʤʘʩʠʚʥʽ ʚʽʩʮʝʨʘʣʴʥʽ ʧʦʰʢʦʜʞʝʥʥʷ, ʘ ʡ 

ʟʤʽʥʘ ʪʨʘʻʢʪʦʨʽʾ ʢʫʣʽ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʟʘʛʠʙʝʣʽ ð ʜʦ 42%. ʆʩʦʙʣʠʚʦ 

ʩʢʣʘʜʥʠʤʠ ʫ ʣʽʢʫʚʘʣʴʥʦʤʫ ʡ ʧʨʦʛʥʦʩʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʚʚʘʞʘʶʪʴʩʷ ʜʚʦʙʽʯʥʽ 

ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʱʦ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʫ ʧʨʘʮʷʭ ʥʠʟʢʠ 

ʜʦʩʣʽʜʥʠʢʽʚ [40, 134, 151]. 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʪʷʞʢʦʩʪʽ ʘʥʘʪʦʤʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʦʛʥʝʧʘʣʴʥʦʾ 

ʪʨʘʚʤʠ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʧʦʢʨʘʱʝʥʥʷʤ ʙʘʣʽʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʚʨʘʞʘʶʪʴ, ʟʦʢʨʝʤʘ ʟʘʚʜʷʢʠ ʟʨʦʩʪʘʥʥʶ ʾʭʥʴʦʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʽʟ 

ʧʦʩʠʣʝʥʥʷʤ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʝʬʝʢʪʫ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʚʪʦʨʠʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ 

ʪʢʘʥʠʥ [100]. 
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ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʾ ʤʝʜʠʮʠʥʠ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚʩʝʙʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ, ʟʦʢʨʝʤʘ 

ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ, ʢʘʧʩʫʣʘʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʘ 

ʪʘʢʦʞ ʫ ʩʪʨʫʢʪʫʨʘʭ ʧʣʝʚʨʠ, ʣʝʛʝʥʴ ʪʘ ʜʽʘʬʨʘʛʤʠ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʋ ʧʝʨʽʦʜ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʛʝʤʦʪʦʨʘʢʩ ʧʨʠ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʥʷʭ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʟʜʝʙʽʣʴʰʦʛʦ ʻ ʥʘʩʣʽʜʢʦʤ ʫʰʢʦʜʞʝʥʥʷ ʧʘʨʝʥʭʽʤʠ ʣʝʛʝʥʴ, ʘ ʥʝ 

ʩʫʜʠʥ ʛʨʫʜʥʦʾ ʩʪʽʥʢʠ [147]. 

ʅʘʡʙʽʣʴʰ ʟʘʛʨʦʟʣʠʚʠʤʠ ʩʝʨʝʜ ʧʦʨʘʥʝʥʴ ʣʝʛʝʥʴ ʻ ʫʨʘʞʝʥʥʷ ʚ ʜʽʣʷʥʮʽ ʾʾ 

ʢʦʨʝʥʷ, ʜʝ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʤʘʛʽʩʪʨʘʣʴʥʽ ʩʫʜʠʥʠ. ʇʦʰʢʦʜʞʝʥʥʷ ʩʪʦʚʙʫʨʘ 

ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ ʟʘʟʚʠʯʘʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʱʝ ʥʘ ʧʦʣʽ 

ʙʦʶ. ʋ ʚʠʧʘʜʢʫ ɺʇʇɻ, ʫ 24ï56 % ʚʠʧʘʜʢʽʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʛʝʤʦʪʦʨʘʢʩ ʻ 

ʥʘʩʣʽʜʢʦʤ ʫʨʘʞʝʥʥʷ ʩʫʜʠʥ ʛʨʫʜʥʦʾ ʩʪʽʥʢʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʨʘʥʝʥʥʷ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʜʽʣʷʥʦʢ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʨʽʜʢʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʦʶ ʢʨʦʚʦʪʝʯʝʶ [71]. 

ʋ ʥʘʡʙʣʠʞʯʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʫ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʟʘʟʚʠʯʘʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʱʽʣʴʥʠʭ ʢʨʦʚ'ʷʥʠʭ ʪʨʦʤʙʽʚ, ʱʦ ʩʧʨʠʷʻ ʩʧʦʥʪʘʥʥʽʡ 

ʟʫʧʠʥʮʽ ʢʨʦʚʦʪʝʯʽ. ʆʜʥʘʢ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʠʟʢʫ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʟʫʤʦʚʣʶʚʘʪʠ ʧʨʦʜʦʚʞʝʥʥʷ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʦʚʦʪʝʯʽ ʚ ʧʣʝʚʨʘʣʴʥʫ 

ʧʦʨʦʞʥʠʥʫ. ɼʦ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ ʥʘʣʝʞʠʪʴ ʟʥʠʞʝʥʠʡ (ʥʝʛʘʪʠʚʥʠʡ) 

ʚʥʫʪʨʽʰʥʴʦʧʣʝʚʨʘʣʴʥʠʡ ʪʠʩʢ, ʘ ʪʘʢʦʞ ʢʦʘʛʫʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʚʽ, ʷʢʘ 

ʧʦʪʨʘʧʠʣʘ ʜʦ ʧʣʝʚʨʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʥʘʩʣʽʜʦʢ ʪʨʘʚʤʠ [147]. 

ʆʙôʻʤ ʢʨʦʚʽ, ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ ʚʥʘʩʣʽʜʦʢ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʫʰʢʦʜʞʝʥʥʷ, ʢʘʣʽʙʨʫ ʫʰʢʦʜʞʝʥʠʭ ʩʫʜʠʥ ʪʘ 

ʪʨʠʚʘʣʦʩʪʽ ʢʨʦʚʦʪʝʯʽ. ʁʦʛʦ ʚʝʣʠʯʠʥʘ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ ʥʝʟʥʘʯʥʠʭ ʦʙôʻʤʽʚ 

(ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʤʽʣʽʣʽʪʨʽʚ) ʜʦ ʤʘʩʠʚʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ, ʷʢʘ ʩʷʛʘʻ 1000ï2000 ʤʣ ʡ 

ʙʽʣʴʰʝ. ʋ ʧʦʜʽʙʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʷʭ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʚʚʘʞʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʝʤʙʦʣʽʟʘʮʽʾ ʩʫʜʠʥ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʷʢ ʦʜʥʦʛʦ ʟ 

ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʚʢʘʟʘʥʠʭ ʩʪʘʥʽʚ [165]. 
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ʈʝʟʫʣʴʪʘʪʠ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʤʘʩʰʪʘʙʦʤ ʘʥʘʪʦʤʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ 

ʪʘ ʦʙô̒ ʤʦʤ ʛʝʤʦʧʥʝʚʤʦʪʦʨʘʢʩʫ [95, 106]. ʉʫʪʪʻʚʽ ʤʘʩʠʚʥʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ 

ʫ ʪʢʘʥʠʥʽ ʣʝʛʝʥʴ ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʥʝʟʥʘʯʥʠʤ ʩʢʫʧʯʝʥʥʷʤ ʢʨʦʚʽ ʚ 

ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʱʦ ʬʽʢʩʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʦʾ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʤʽʥʝʥʠʭ ʩʪʨʫʢʪʫʨ. ʅʘʪʦʤʽʩʪʴ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʚʽʜʥʦʩʥʦ ʤʘʣʽ ʟʘ ʧʣʦʱʝʶ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʘʩʠʚʥʦʛʦ ʘʙʦ ʪʦʪʘʣʴʥʦʛʦ ʛʝʤʦʪʦʨʘʢʩʫ, ʱʦ ʽʥʦʜʽ ʟʘʢʽʥʯʫʻʪʴʩʷ 

ʣʝʪʘʣʴʥʦ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʥʫʪʨʽʰʥʴʦʧʣʝʚʨʘʣʴʥʦʛʦ ʢʨʦʚʦʚʠʣʠʚʫ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʜʽʡʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʦʮʽʥʢʠ ʪʷʞʢʦʩʪʽ ʣʝʛʝʥʝʚʦʛʦ ʫʨʘʞʝʥʥʷ [83, 115, 155]. 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʪʷʞʢʠʭ ʧʦʻʜʥʘʥʠʭ ɺʇʇɻ ʧʝʨʝʚʘʞʥʦ ʜʦʤʽʥʫʶʪʴ ʚʠʧʘʜʢʠ 

ʤʘʩʠʚʥʦʛʦ ʛʝʤʦʪʦʨʘʢʩʫ. ʉʘʤʝ ʮʝʡ ʬʘʢʪʦʨ ʽʩʪʦʪʥʦ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʫ ʯʘʩʪʦʪʫ 

ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʨʦʛʥʦʟ ʧʨʠ ʫʨʘʞʝʥʥʷʭ ʤʘʛʽʩʪʨʘʣʴʥʠʭ 

ʩʫʜʠʥ, ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʙʽʣʴʰ ʟʘʛʨʦʟʣʠʚʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʝʤʦʪʦʨʘʢʩʘʤʠ 

ʤʘʣʦʛʦ ʦʙôʻʤʫ [81, 132, 141]. 

ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʧʘʥʫʚʘʣʘ ʫʩʪʘʣʝʥʘ ʜʫʤʢʘ, ʱʦ ʢʨʦʚ, ʷʢʘ 

ʧʦʪʨʘʧʣʷʻ ʚ ʧʣʝʚʨʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ, ʥʝ ʟʜʘʪʥʘ ʜʦ ʟʛʦʨʪʘʥʥʷ. ʆʜʥʘʢ ʢʣʽʥʽʯʥ ̔

ʜʘʥ,̔ ʥʘʙʫʪ ̔ʫ ʧʝʨʽʦʜ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʟʘʩʚʽʜʯʠʣʠ ʟʚʦʨʦʪʥʻ: ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʪʦʨʘʢʦʪʦʤʽʾ ʯʘʩʪʦ ʚʠʷʚʣʷʣʠ ʥʘʷʚʥʽʩʪʴ ʟʛʫʩʪʢʽʚ ʢʨʦʚʽ ʚ ʧʣʝʚʨʘʣʴʥʽʡ 

ʧʦʨʦʞʥʠʥʽ [110]. 

ʄʝʭʘʥʽʟʤʠ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʚ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ 

ʜʦʩʽ ʥʝ ʚʠʚʯʝʥʽ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʫ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚ'ʷʥʠʭ 

ʟʛʫʩʪʢʽʚ, ʪʦʜʽ ʷʢ ʚ ʽʥʰʠʭ ï ʢʨʦʚ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ, ʥʘʚʽʪʴ ʧʨʠ 

ʦʜʥʘʢʦʚʽʡ ʜʘʚʥʦʩʪʽ ʧʦʨʘʥʝʥʥʷ. ʉʢʣʘʜ ʢʨʦʚʽ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʽʟ ʣʝʛʝʥʴ, ʤʽʩʪʠʪʴ 

ʧʨʠʨʦʜʥʽ ʘʥʪʠʢʦʘʛʫʣʷʥʪʠ, ʱʦ ʟʜʘʪʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʢʦʘʛʫʣʷʮʽʡʥʠʡ ʢʘʩʢʘʜ. ʋ 

ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʝʤʦʪʦʨʘʢʩ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʟʛʫʩʪʢʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʘ ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 
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ʢʣʽʪʠʥ ʬʘʛʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʫ ʢʨʦʚʽ ʪʘ ʧʣʝʚʨʘʣʴʥʦʤʫ ʝʢʩʫʜʘʪʽ, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʝ 

ʧʨʠʛʥʽʯʝʥʥʷ ʧʣʘʟʤʽʥʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʘʥʥʴʦʛʦ [70, 157]. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʦʙʩʷʛʫ ʟʛʦʨʥʫʪʦʾ ʢʨʦʚʽ ʧʨʠ ʛʝʤʦʪʦʨʘʢʩʽ, ʢʨʦʚ ʫ 

ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ ʚʠʩʪʫʧʘʻ ʷʢ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʝʤʧʽʻʤʠ ʧʣʝʚʨʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʅʘʢʦʧʠʯʝʥʥʷ ʢʨʦʚʽ ʚ ʧʦʨʦʞʥʠʥʽ, ʱʦ ʫʪʚʦʨʝʥʘ ʧʣʝʚʨʦ  ʁ

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʝʘʢʮʽʻʶ ʟ ʙʦʢʫ ʧʣʝʚʨʘʣʴʥʠʭ ʦʙʦʣʦʥʦʢ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʯʝʨʝʟ 

ʢʽʣʴʢʘ ʛʦʜʠʥ ʧʽʩʣʷ ʚʠʪʽʢʘʥʥʷ ʢʨʦʚʽ ʧʦʩʪʫʧʦʚʦ ʟʙʠʨʘʻʪʴʩʷ ʝʢʩʫʜʘʪ. ɺʞʝ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʟʥʘʭʦʜʞʝʥʥʷ ʢʨʦʚʽ ʚ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʘʩʝʧʪʠʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʧʣʝʚʨʘʣʴʥʠʭ ʣʠʩʪʢʽʚ, ʷʢʝ 

ʟʛʦʜʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʝʤʦʧʣʝʚʨʠʪʫ. ʆʪʞʝ, ʙʫʜʴ-ʷʢʠʡ ʛʝʤʦʪʦʨʘʢʩ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʝʪʽʦʣʦʛʽʾ ʟʘʟʥʘʻ ʟʤʽʥ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʧʣʝʚʨʠʪʦʤ [113]. 

ʂʨʦʚ, ʱʦ ʧʦʪʨʘʧʠʣʘ ʜʦ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʘʟʥʘʻ ʩʫʪʪʻʚʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ. ɿ ʥʝʾ ʚʠʧʘʜʘʻ ʬʽʙʨʠʥ, ʷʢʠʡ ʦʩʽʜʘʻ ʥʘ ʧʦʚʝʨʭʥʽ ʧʣʝʚʨʘʣʴʥʠʭ 

ʣʠʩʪʢʽʚ. ʅʘʢʦʧʠʯʝʥʥʷ ʬʽʙʨʠʥʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʬʦʨʤʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʨʦʚʽ 

ʧʝʨʝʚʘʞʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʠʞʥʽʭ ʚʽʜʜʽʣʘʭ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʗʢʱʦ 

ʩʪʨʫʢʪʫʨʘ ʧʣʝʚʨʠ ʥʝ ʧʦʨʫʰʝʥʘ ʚʥʘʩʣʽʜʦʢ ʫʰʢʦʜʞʝʥʴ  ʪʘ ʾʾ ʬʫʥʢʮʽʷ ʟʚʦʨʦʪʥʦʛʦ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʟʙʝʨʝʞʝʥʘ, ʢʨʦʚ ʤʦʞʝ ʙʫʪʠ ʝʣʽʤʽʥʦʚʘʥʘ ʰʣʷʭʦʤ ʨʝʟʦʨʙʮʽʾ. ʋ 

ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʣʠʚʝ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ, ʽ ʯʝʨʝʟ ʢʽʣʴʢʘ 

ʪʠʞʥʽʚ ʢʣʽʥʽʯʥʽ ʪʘ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʦʙʩʪʝʞʝʥʥʷ ʥʝ ʚʠʷʚʣʷʶʪʴ ʞʦʜʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʆʜʥʘʢ ʥʘʡʯʘʩʪʽʰʝ ʬʽʙʨʠʥ ʪʘ ʟʛʫʩʪʢʠ ʢʨʦʚʽ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʧʣʝʚʨʘʣʴʥʽʡ 

ʧʦʨʦʞʥʠʥʽ, ʦʨʛʘʥʽʟʫʶʪʴʩʷ, ʬʦʨʤʫʶʯʠ ʰʚʘʨʪʠ, ʷʢʽ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ 

ʜʦʩʷʛʘʪʠ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ [87, 137]. 

ɿʛʽʜʥʦ ʢʣʽʥʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʘʪʦʤʦʨʬʦʟ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʫʪʚʦʨʝʥʥʷ ʟʨʦʱʝʥʴ ʤʽʞ 

ʧʘʨʽʻʪʘʣʴʥʠʤ ʪʘ ʚʽʩʮʝʨʘʣʴʥʠʤ ʣʠʩʪʢʘʤʠ ʧʣʝʚʨʠ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʥʘʩʣʽʜʢʦʤ 

ʪʘʢʠʭ ʪʨʘʚʤ, ʷʢʽ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ. ʍʦʯʘ ʧʨʦʮʝʩ ʨʝʟʦʨʙʮʽʾ 

ʢʨʦʚʽ ʪʘ ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʰʚʠʜʢʦ, ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʧʘʜʢʠ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʟʤʽʥʝʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ, ʷʢʽ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʙʤʝʞʝʥʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʚʩʤʦʢʪʫʚʘʥʥʷ. ʇʦʪʨʘʧʣʷʥʥʷ 

ʥʘʚʽʪʴ ʤʘʣʦʚʽʨʫʣʝʥʪʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʧʣʝʚʨʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ ʟʥʘʯʥʦ 

ʫʧʦʚʽʣʴʥʶʻ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʛʝʤʦʪʦʨʘʢʩʫ. ʐʚʠʜʢʽʩʪʴ ʨʝʟʦʨʙʮʽʾ ʢʨʦʚʽ ʪʘ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʧʣʝʚʨʠ. ʉʣʽʜ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʧʨʠ ʾʾ ʥʝʟʤʽʥʝʥʦʤʫ ʩʪʘʥʽ, ʟʘʟʥʘʯʝʥʽ ʧʨʦʮʝʩʠ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʰʚʠʜʢʦ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʬʽʙʨʠʥʦʟʥʠʭ ʥʘʰʘʨʫʚʘʥʴ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʧʣʝʚʨʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʾʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʚʩʤʦʢʪʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʣʽʢʚʽʜʘʮʽʾ ʛʝʤʦʪʦʨʘʢʩʫ. ʇʨʠʻʜʥʘʥʥʷ ʽʥʬʝʢʮʽʾ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʣʝʚʨʘʣʴʥʦʛʦ ʚʠʧʦʪʫ [45]. 

ʇʨʦʮʝʩ ʚʩʤʦʢʪʫʚʘʥʥʷ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʣʝʚʨʘʣʴʥʦʛʦ ʤʝʟʦʪʝʣʽʶ. ʇʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʛʦ ʧʣʝʚʨʠʪʫ ʮʝʡ 

ʤʝʟʦʪʝʣʽʡ ʟʘʟʥʘʻ ʫʰʢʦʜʞʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʥʝʟʜʘʪʥʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ 

ʬʫʥʢʮʽʶ ʚʩʤʦʢʪʫʚʘʥʥʷ. ɿʨʦʱʝʥʥʷ ʧʣʝʚʨʘʣʴʥʠʭ ʣʠʩʪʢʽʚ ʻ ʦʟʥʘʢʦʶ ʟʘʛʠʙʝʣʽ 

ʤʝʟʦʪʝʣʽʶ. ʆʪʞʝ, ʪʨʠʚʘʣʝ ʟʘʧʘʣʝʥʥʷ ʧʣʝʚʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ 

ʟʥʠʞʝʥʥʷ ʾʾ ʚʩʤʦʢʪʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʯʠʥʷʻ 

ʫʧʦʚʽʣʴʥʝʥʝ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʛʝʤʦʪʦʨʘʢʩʫ. ʇʨʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʛʝʤʦʪʦʨʘʢʩʫ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʤʦʞʝ 

ʪʨʠʚʘʪʠ ʚʽʜ 1 ʪʠʞʥʷ ʜʦ 3 ʤʽʩʷʮʽʚ. ɺ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʫʩʢʣʘʜʥʝʥʴ ʢʨʦʚ ʫ 

ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ ʟ ʯʘʩʦʤ ʩʪʘʻ ʙʽʣʴʰ ʧʨʦʟʦʨʦʶ, ʟô̫ ʚʣʷʶʯʠʩʴ ʩʧʦʯʘʪʢʫ ʷʢ 

ʩʝʨʦʟʥʦ-ʢʨʦʚ'ʷʥʠʩʪʠʡ, ʘ ʟʛʦʜʦʤ ʷʢ ʩʝʨʦʟʥʠʡ ʝʢʩʫʜʘʪ. ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʧʦʯʠʥʘʻʪʴʩʷ ʥʘʛʥʦʻʥʥʷ, ʨʽʜʠʥʘ ʥʘʙʫʚʘʻ ʢʘʣʘʤʫʪʥʦʛʦ ʚʠʛʣʷʜʫ, ʩʪʘʻ ʚ'ʷʟʢʦʶ ʽ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʢʦʣʽʨ ʥʘ ʪʝʤʥʦ-ʚʠʰʥʝʚʠʡ ʘʙʦ ʙʫʨʠʡ, ʘ ʪʘʢʦʞ ʥʘʙʫʚʘʪʠ 

ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ. [170]. 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʣʝʚʨʘʣʴʥʦʛʦ ʧʫʥʢʪʘʪʫ ʧʨʦʚʦʜʠʪʴʩʷ ʟʛʽʜʥʦ ʟ 

ʤʝʪʦʜʠʢʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ. ʆʜʨʘʟʫ ʧʽʩʣʷ ʪʨʘʚʤʠ ʩʢʣʘʜ ʢʨʦʚʽ, 

ʱʦ ʧʦʪʨʘʧʠʣʘ ʚ ʧʣʝʚʨʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ, ʻ ʩʭʦʞʠʤ ʥʘ ʧʝʨʠʬʝʨʠʯʥʫ ʢʨʦʚ. ʆʜʥʘʢ 

ʟ ʯʘʩʦʤ ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʡ ʜʦ 7-10 ʜʦʙʠ ʚʽʥ ʟʘʟʚʠʯʘʡ 

ʜʦʩʷʛʘʻ 10% ʘʙʦ ʤʝʥʰʝ. ʎʝ ʟʥʠʞʝʥʥʷ ʻ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ ʧʨʠ ʢʨʦʚʦʪʝʯʘʭ, ʱʦ 

ʦʙʤʝʞʫʶʪʴʩʷ ʧʣʝʚʨʘʣʴʥʠʤʠ ʢʠʰʝʥʷʤʠ, ʦʩʢʽʣʴʢʠ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʨʝʟʦʨʙʮʽʷ 

ʛʝʤʦʪʦʨʘʢʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ. ɿʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ ʚ 
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ʢʨʦʚʽ, ʱʦ ʥʘʜʽʡʰʣʘ ʚ ʧʣʝʚʨʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ, ʟʫʤʦʚʣʝʥʝ ʾʾ ʨʦʟʚʝʜʝʥʥʷʤ 

ʝʢʩʫʜʘʪʦʤ ʪʘ ʧʦʩʪʫʧʦʚʠʤ ʨʫʡʥʫʚʘʥʥʷʤ ʝʨʠʪʨʦʮʠʪʽʚ. ʋ ʨʘʟʽ ʽʥʬʽʢʫʚʘʥʥʷ 

ʛʝʤʦʪʦʨʘʢʩʫ ʧʨʦʮʝʩ ʨʦʟʧʘʜʫ ʯʝʨʚʦʥʠʭ ʢʨʦʚ'ʷʥʠʭ ʪʽʣʝʮʴ ʧʨʠʩʢʦʨʶʻʪʴʩʷ, ʽ 

ʦʟʥʘʢʦʶ ʮʴʦʛʦ ʻ ʛʝʤʦʣʽʟ ʨʽʜʠʥʠ, ʦʪʨʠʤʘʥʦʾ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ [13]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Wang J. ʪʘ ʽʥ. (2022) ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʝ ʣʠʰʝ 

ʚʨʘʭʦʚʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʣʝʡʢʦʮʠʪʽʚ, ʘ ʡ ʘʥʘʣʽʟʫʚʘʪʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ. ʋ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʢʦʨʝʣʷʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ ʜʦ 

ʣʝʡʢʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 600ï800 ʡ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʽʜʦʤʠʡ ʷʢ 

ʝʨʠʪʨʦʮʠʪʘʨʥʦ-ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ. ʇʽʜ ʯʘʩ ʥʘʛʥʦʻʥʥʷ ʢʨʦʚʽ, ʱʦ ʧʦʪʨʘʧʠʣʘ 

ʚ ʧʣʝʚʨʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʟʤʽʥʠ ʫ ʚʠʛʣʷʜʽ ʨʫʡʥʫʚʘʥʥʷ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʪʘʢʦʞ ʧʘʨʘʣʝʣʴʥʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʚʢʘʟʘʥʦʛʦ ̔ ʥʜʝʢʩʫ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠ 

ʧʦʟʠʪʠʚʥʽʡ ʜʠʥʘʤʽʮʽ ʧʝʨʝʙʽʛʫ ʛʝʤʦʪʦʨʘʢʩʫ, ʜʠʥʘʤʽʢʘ ʝʨʠʪʨʦʮʠʪʘʨʥʦ-

ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩʫ ʫ ʧʦʯʘʪʢʦʚʽ ʜʥʽ ʧʽʩʣʷ ʪʨʘʚʤʫʶʯʦʾ ʧʦʜʽʾ ʥʘʙʣʠʞʘʻʪʴʩʷ 

ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ: ʙʣʠʟʴʢʦ 600ï800, ʘ ʟʛʦʜʦʤ ʤʦʞʝ ʟʨʦʩʪʠ ʜʦ 1000 ʡ 

ʥʘʚʽʪʴ ʚʠʱʝ. ɿʥʠʞʝʥʥʷ ʽʥʜʝʢʩʫ ʜʦ 200ï400 ʟʘʟʚʠʯʘʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʩʝʨʦʟʥʦʤʫ ʧʣʝʚʨʘʣʴʥʦʤʫ ʚʠʧʦʪʽ, ʪʦʜʽ ʷʢ ʧʘʜʽʥʥʷ ʜʦ ʨʽʚʥʷ 100 ʽ ʥʠʞʯʝ ʚ ʧʝʨʰʽ 

ʜʥʽ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʚʢʘʟʫʻ ʥʘ ʢʦʥʪʘʤʽʥʘʮʽʶ ʪʘ ʥʘʛʥʦʻʥʥʷ [169]. 

ʅʘ ʢʦʨʠʩʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʛʥʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʛʝʤʦʪʦʨʘʢʩʽ ʩʚʽʜʯʘʪʴ 

ʧʨʦʷʚʠ ʛʝʤʦʣʽʟʫ, ʧʦʩʠʣʝʥʥʷ ʣʝʡʢʦʮʠʪʦʟʫ ʟ ʥʝʡʪʨʦʬʽʣʴʥʠʤ ʟʩʫʚʦʤ, ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʣʝʚʨʘʣʴʥʦʤʫ ʝʢʩʫʜʘʪʽ, ʘ ʪʘʢʦʞ ʧʦʷʚʘ ʪʦʢʩʠʯʥʦʾ 

ʟʝʨʥʠʩʪʦʩʪʽ ʚ ʥʝʡʪʨʦʬʽʣʘʭ [68]. 

ʇʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʣʝʚʨʠ ʧʨʠ ʛʝʤʦʪʦʨʘʢʩʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʨʦʟʚʠʪʢʦʤ 

ʥʘʙʨʷʢʫ ʪʘ ʧʦʤʽʨʥʦʾ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʣʦʢʘʣʽʟʫʻʪʴʩʷ 

ʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʣʝʚʨʘʣʴʥʠʭ ʣʠʩʪʢʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʙʫʭʘʥʥʷ ʪʘ ʜʝʩʢʚʘʤʘʮʽʷ ʤʝʟʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ʋ ʙʽʣʴʰ ʧʽʟʥʽʡ 

ʩʪʨʦʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʯʝʪʚʝʨʪʦʾ ʜʦʙʠ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ 

ʧʦʣʽʙʣʘʩʪʘʤʠ ʪʘ ʘʢʪʠʚʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʬʽʙʨʦʙʣʘʩʪʽʚ [103]. 

ɺʪʨʘʪʘ ʢʨʦʚʽ ʪʘ ʢʦʤʧʨʝʩʽʷ ʣʝʛʝʥʽ ʚʥʘʩʣʽʜʦʢ ʩʢʫʧʯʝʥʥʷ ʚ ʧʣʝʚʨʘʣʴʥʽʡ 

ʧʦʨʦʞʥʠʥʽ ʢʨʦʚʽ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʚʠʪʦʢ ʜʠʭʘʣʴʥʦʾ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 
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ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʫ ʧʦʩʪʨʘʞʜʘʣʠʭ. ʎʽ ʧʦʨʫʰʝʥʥʷ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʥʘʧʨʫʞʝʥʦʛʦ ʛʝʤʦʧʥʝʚʤʦʪʦʨʘʢʩʫ ʯʝʨʝʟ ʟʤʽʱʝʥʥʷ ʩʝʨʝʜʦʩʪʽʥʥʷ, 

ʟʜʘʚʣʝʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʚʝʥ, ʣʝʛʝʥʝʚʠʭ ʩʫʜʠʥ ʪʘ ʧʨʦʪʠʣʝʞʥʦʾ ʣʝʛʝʥʽ [9]. 

ɺʽʜʤʽʥʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ɺʇʇɻ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʴ ʩʫʧʝʨʝʯʥʦʩʪʽ ʱʦʜʦ ʧʝʨʝʚʘʞʘʥʥʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʬʦʨʤ ʫʨʘʞʝʥʥʷ, ʚʠʷʚʣʝʥʠʭ ʧʽʜ ʯʘʩ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʣʝʥʽ ʚʘʨʽʘʪʠʚʥʽʩʪʶ ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʧʽʜʭʦʜʽʚ ʪʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʧʝʨʚʠʥʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʤʘʪʝʨʽʘʣʫ [4, 64]. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʘʨʘʢʪʝʨʫ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʤôʷʢʦʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʛʨʫʜʥʦʾ ʩʪʽʥʢʠ ʚ ʟʦʥʽ ʣʦʢʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʘ 

ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʫʰʢʦʜʞʝʥʴ ʥʘ 

ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʤʽʦʩʽʤʧʣʘʩʪʽʚ ʧʨʠ ʾʭ ʪʨʘʚʤʘʪʠʯʥʦʤʫ ʫʨʘʞʝʥʥʽ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ 

ʧʦʛʣʠʙʣʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ 

ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʠʢʠ [3, 18]. 

 

 

1.3 ʉʫʯʘʩʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ ʫʰʢʦʜʞʝʥʴ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʽʡ  

ʧʨʦʥʠʢʘʶʯʽʡ ʪʨʘʚʤʽ ʛʨʫʜʝʡ 

ɼʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ɺʇʇɻ, ʤʘʶʪʴ ʷʢ ʩʠʣʴʥʽ 

ʩʪʦʨʦʥʠ, ʪʘʢ ʽ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ. ʈʽʚʝʥʴ ʚʠʷʚʣʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚʘʨʽʶʻʪʴʩʷ 

ʪʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʨʘʜʠʮʽʡʥʽ ʟʘʩʦʙʠ ʦʙʩʪʝʞʝʥʥʷ ð 

ʚʢʣʶʯʘʶʯʠ ʘʥʘʣʽʟ ʩʢʘʨʛ, ʟʙʽʨ ʘʥʘʤʥʝʟʫ, ʬʽʟʽʢʘʣʴʥʠʡ ʦʛʣʷʜ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʣʘʙʦʨʘʪʦʨʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ð ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʧʦʧʝʨʝʜʥʽ 

ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʫʰʢʦʜʞʝʥʴ. ʉʝʨʝʜ ʥʠʭ 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ ʡ ʥʘʜʘʣʽ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʟʦʚʠʤ ʤʝʪʦʜʦʤ ʧʝʨʚʠʥʥʦʾ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ [150]. 

ʆʢʨʽʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʽʟʠʢʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʪʘ ʢʣʘʩʠʯʥʦʾ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ, ʫ 

ʢʦʤʧʣʝʢʩʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ɺʇʇɻ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʩʫʯʘʩʥʽ ʚʠʩʦʢʦʪʦʯʥʽ 
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ʤʝʪʦʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʽʥʚʘʟʠʚʥʦʾ ʦʮʽʥʢʠ, ʟʦʢʨʝʤʘ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʝʭʦʩʦʥʦʩʢʦʧʽʷ), ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʧʣʝʚʨʘʣʴʥʘ ʧʫʥʢʮʽʷ, ʘ ʪʘʢʦʞ 

ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʷ (ɽɺʊʉ) [23]. 

ɼʝʷʢʽ ʘʚʪʦʨʠ ʩʪʨʠʤʘʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʧʽʨʘʣʴʥʦʶ ʢʦʤʧôʶʪʝʨʥʦʶ ʪʦʤʦʛʨʘʬʽʻʶ (ʉʂʊ) ʧʨʠ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʽʘʛʥʦʟʫ ʛʝʤʦʪʦʨʘʢʩʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ 

ʧʦʤʠʣʢʦʚʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɿʦʢʨʝʤʘ, ʟʘ ʜʘʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʫ 48% ʚʠʧʘʜʢʽʚ ʭʽʨʫʨʛʠ ʪʘ ʫ 47% ð ʨʝʥʪʛʝʥʦʣʦʛʠ ʥʝʧʨʘʚʠʣʴʥʦ 

ʦʮʽʥʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʜʽʘʛʥʦʩʪʠʯʥʫ ʪʦʯʥʽʩʪʴ 

ʤʝʪʦʜʫ [7, 116]. 

ɺʦʜʥʦʯʘʩ, ʫ 31% ʚʠʧʘʜʢʽʚ ɺʇʇɻ ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʛʝʤʦʪʦʨʘʢʩ, ʷʢʠʡ ʤʽʛ ʟʘʣʠʰʠʪʠʩʷ ʥʝʜʽʘʛʥʦʩʪʦʚʘʥʠʤ ʧʽʜ ʯʘʩ 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʦʙôʻʤʫ ʢʨʦʚʽ, ʱʦ ʥʘʢʦʧʠʯʠʣʘʩʷ ʚ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ ð ʜʦ 

97%, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʤ ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ [160, 161]. 

ʆʪʦʞ, ʥʘʙʫʚʘʻ ʟʥʘʯʫʱʦʩʪʽ ʉʂʊ, ʱʦ ʟʜʘʪʥʘ ʚʠʷʚʠʪʠ ʦʟʥʘʢʠ ʫʰʢʦʜʞʝʥʴ 

ʤ'ʷʢʠʭ ʪʢʘʥʠʥ, ʢʽʩʪʦʢ, ʩʝʨʝʜʦʩʪʽʥʥʷ, ʧʣʝʚʨʠ ʪʘ ʣʝʛʝʥʴ. ʊʦʯʥʽʩʪʴ ʽ ʯʫʪʣʠʚʽʩʪʴ 

ʚʢʘʟʘʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʙʫʜʴ-ʷʢʦʾ 

ʣʦʢʘʣʽʟʘʮʽʾ, ʛʝʤʦʪʦʨʘʢʩʫ ʪʘ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʩʢʣʘʜʘʶʪʴ 100 %, ʘ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʣʝʛʝʥʝʚʦʾ ʛʝʤʘʪʦʤʠ ï 93,3 % [6]. 

ʉʂʊ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ: ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʢʨʠʚʫ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ, 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʪʠ ʟʤʽʥʠ ʚ ʘʥʘʪʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ, 

ʱʦ ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʧʦʨʘʥʝʥʥʷ; ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʦʪʨʠʤʘʪʠ 

ʪʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʽʯʥʽ ʜʘʥʽ ʧʨʦ ʨʘʥʦʚʠʡ ʢʘʥʘʣ, ʚʠʷʚʠʪʠ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʪʘ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤʠ ʦʨʛʘʥʘʤʠ ʡ ʪʢʘʥʠʥʘʤʠ, ʘ 

ʪʘʢʦʞ ʦʪʨʠʤʘʪʠ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʭʘʨʘʢʪʝʨ ʫʰʢʦʜʞʝʥʴ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ 

ʪʘ ʧʨʠʣʝʛʣʠʭ ʧʦʨʦʞʥʠʥ [127]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʉʂʊ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ɺʇʇɻ ʟʘʙʝʟʧʝʯʫʻ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʟʦʥʠ ʜʨʝʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʚʧʨʦʚʘʜʞʝʥʥʶ 
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ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ɼʠʥʘʤʽʯʥʝ ʧʨʦʚʝʜʝʥʥʷ ʉʂʊ 

ʜʘʻ ʟʤʦʛʫ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ 

ʪʝʨʘʧʽʾ, ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʫʩʢʣʘʜʥʝʥʥʷ ʪʘ ʢʦʨʠʛʫʚʘʪʠ ʣʽʢʫʚʘʣʴʥʽ ʧʽʜʭʦʜʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ [161, 177]. 

ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʻ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʧʝʨʚʠʥʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʠ ɺʇʇɻ, ʱʦ ʜʦʟʚʦʣʷʻ ʟ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʡ 

ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ (ʜʦ 78%) ʚʠʷʚʣʷʪʠ ʥʘʷʚʥʽʩʪʴ ʛʝʤʦʪʦʨʘʢʩʫ, ʦʮʽʥʶʚʘʪʠ 

ʡʦʛʦ ʦʙôʻʤ, ʘ ʪʘʢʦʞ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʫʰʢʦʜʞʝʥʥʷ ʜʽʘʬʨʘʛʤʠ. ʂʨʽʤ ʪʦʛʦ, ʋɿɼ 

ʚʠʩʪʫʧʘʻ ʷʢ ʚʠʩʦʢʦʽʥʬʦʨʤʘʪʠʚʥʠʡ ʤʝʪʦʜ ʜʝʪʝʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʧʣʝʚʨʘʣʴʥʦʾ 

ʢʨʦʚʦʪʝʯʽ ʚ ʛʦʩʪʨʠʡ ʧʝʨʽʦʜ ʪʨʘʚʤʠ ʪʘ ʻ ʥʘʜʽʡʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʟʦʢʨʝʤʘ ʤʝʪʘʣʝʚʠʭ ʫʣʘʤʢʽʚ, ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʫ ʤôʷʢʦʪʢʘʥʠʥʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʛʨʫʜʥʦʾ ʩʪʽʥʢʠ [19]. 

ʋɿɼ ʻ ʥʝʚʽʜôʻʤʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʯʘʪʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ 

ʘʙʦ ʜʦʙʫ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ɺʇʇɻ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʤʦʙʽʣʴʥʠʤ, ʦʧʝʨʘʪʠʚʥʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ ʩʧʦʩʦʙʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʱʦ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʝʪʘʧʽ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʣʽʢʘʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ, 

ʟʦʢʨʝʤʘ ʫ ʟʦʥʽ ʫʨʘʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʋɿɼ ʥʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ ʜʦʟʚʦʣʷʻ 

ʩʚʦʻʯʘʩʥʦ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʣʽʢʫʚʘʣʴʥʫ ʪʘʢʪʠʢʫ ʪʘ ʚʞʠʪʠ ʥʠʟʢʫ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ɺʇʇɻ [108]. 

ʉʣʽʜ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʥʘʞʘʣʴ, ʜʦʪʝʧʝʨ ʋɿɼ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ɺʇʇɻ ʥʝ 

ʦʪʨʠʤʘʣʦ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ɸʤʝʨʽʢʘʥʩʴʢʽ ʚʯʝʥʽ Meadows RM. et al. 

(2020) ʮʝ ʧʦʷʩʥʶʶʪʴ ʽʩʥʫʚʘʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʪʣʫʤʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ [126]. 

ʉʝʨʝʜ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʷʚʣʝʥʥʷ ʛʝʤʦʪʦʨʘʢʩʫ ʧʨʦʚʽʜʥʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʻ ʽʥʚʘʟʠʚʥʘ ʧʨʦʮʝʜʫʨʘ ð ʧʣʝʚʨʘʣʴʥʘ ʧʫʥʢʮʽʷ. ɰʾ ʜʽʘʛʥʦʩʪʠʯʥʘ ʮʽʥʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʘʩʧʝʢʪʘʤʠ: 1) ʟʘ ʫʤʦʚʠ ʪʝʭʥʽʯʥʦ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʦʾ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʫʥʢʮʽʾ ʤʦʞʣʠʚʦ ʧʽʜʪʚʝʨʜʠʪʠ ʥʘʷʚʥʽʩʪʴ ʨʽʜʠʥʠ (ʢʨʦʚʽ ʯʠ 

ʝʢʩʫʜʘʪʫ) ʚ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʾ ʭʘʨʘʢʪʝʨ; 2) ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʢʦʘʛʫʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʷʚʣʝʥʦʾ ʢʨʦʚʽ. 3) ʜʦʩʣʽʜʞʝʥʥʷ ʧʫʥʢʪʘʪʫ 
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ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʟ ʙʦʢʫ ʧʣʝʚʨʠ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʨʦʚôʷʥʦʛʦ 

ʚʤʽʩʪʫ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ; 4) ʚʽʜʽʙʨʘʥʘ ʨʽʜʠʥʘ ʧʽʜʣʷʛʘʻ ʦʙʦʚôʷʟʢʦʚʦʤʫ 

ʛʝʤʘʪʦʣʦʛʽʯʥʦʤʫ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʫ [143]. 

ɯʩʥʫʶʯʽ ʚʽʜʢʨʠʪʽ ʤʝʪʦʜʠ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ 

ʤʦʞʫʪʴ ʧʝʚʥʦʶ ʤʽʨʦʶ ʤʘʪʠ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʜʥʘʢ ʚʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʪʨʘʚʤʘʪʠʯʥʽʩʪʶ ʪʘ ʪʨʠʚʘʣʠʤ ʯʘʩʦʤ ʚʠʢʦʥʘʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʪʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ [42]. 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ɽɺʊʉ ʚʠʟʥʘʯʝʥʘ ʷʢ ʦʜʠʥ ʽʟ ʧʨʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʫ 

ʭʽʨʫʨʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ɺʇʇɻ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʫʻ ʚʠʩʦʢʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʡ 

ʣʽʢʫʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟ ʦʜʥʦʯʘʩʥʦʶ ʥʘʷʚʥʽʩʪʶ ʥʠʟʴʢʦʛʦ ʨʽʚʥ ̫ʪʨʘʚʤʘʪʠʟʘʮʽʾ 

ʧʘʮʽʻʥʪʘ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣʘʭ ʜʦʩʽ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʜʫʤʢʠ 

ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽɺʊʉ. ɼʠʩʢʫʩʽʾ ʧʝʨʝʚʘʞʥʦ 

ʟʦʩʝʨʝʜʞʝʥʽ ʥʘʚʢʦʣʦ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʪʨʫʯʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʦʢʘʟʘʥʴ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ 

ʦʧʪʠʤʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʬʦʨʤ ʛʝʤʦʪʦʨʘʢʩʫ. ɿʦʢʨʝʤʘ, 

ʨʝʟʫʣʴʪʘʪʠ ɽɺʊʉ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʝʨʝʜʥʽ ʪʘ ʚʝʣʠʢʽ ʪʨʘʚʤʘʪʠʯʥʽ 

ʛʝʤʦʪʦʨʘʢʩʠ ʟʘʟʚʠʯʘʡ ʻ ʯʘʩʪʢʦʚʦ ʦʨʛʘʥʽʟʦʚʘʥʠʤʠ (ʟʛʦʨʥʫʪʠʤʠ) [85]. 

ʆʪʞʝ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ, 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ɽɺʊʉ ʧʨʠ ɺʇʇɻ ʟʘʛʘʣʦʤ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʥʘʜʟʚʠʯʘʡʥʦ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ, ʱʦ ʧʦʻʜʥʫʻ ʚʠʩʦʢʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʪʦʯʥʽʩʪʴ 

ʽʟ ʣʽʢʫʚʘʣʴʥʦʶ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʶ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʽʥʚʘʟʠʚʥʦʩʪʽ. ʇʦʧʨʠ ʮʝ, ʫ 

ʭʽʨʫʨʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʘʢʪʫʘʣʴʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 

ʢʣʽʥʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʥʝʽʥʚʘʟʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʧʝʨʘʪʠʚʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ ʘʙʦ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʶʚʘʪʠ ʰʚʠʜʢʫ ʦʮʽʥʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ. 

ɰʭ ʽʥʪʝʛʨʘʮʽʷ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʩʢʦʨʦʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʝʪʘʧʫ ʪʘ ʟʘʛʘʣʴʥʦʤʫ ʧʦʢʨʘʱʝʥʥʶ 
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ʷʢʦʩʪʽ ʝʢʩʪʨʝʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʦʩʪʨʘʞʜʘʣʠʤ ʽʟ ʧʦʨʘʥʝʥʥʷʤʠ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ. 

ʐʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʢʣʽʥʽʯʥʫ 

ʧʨʘʢʪʠʢʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ɺʇʇɻ ʩʧʨʠʷʣʦ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʷʚʣʝʥʥʷ ʫʰʢʦʜʞʝʥʴ ʜʽʘʬʨʘʛʤʠ, ʱʦ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʨʘʞʝʥʦʶ 

ʢʣʽʥʽʯʥʦʶ ʘʙʦ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʶ ʩʠʤʧʪʦʤʘʪʠʢʦʶ. ɽɺʊʉ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ 

ʜʽʘʛʥʦʩʪʠʯʥʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ, ʜʦʩʷʛʘʶʯʠ ʨʽʚʥʷ ʪʦʯʥʦʩʪʽ 

ʙʣʠʟʴʢʦ 98 %. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʦʨʘʢʦʩʢʦʧʽʾ ʚʜʘʻʪʴʩʷ 

ʫʩʧʽʰʥʦ ʧʨʦʚʝʩʪʠ ʨʝʜʫʢʮʽʶ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʫ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʪʘ 

ʚʠʢʦʥʘʪʠ ʛʝʨʤʝʪʠʟʘʮʽʶ ʜʝʬʝʢʪʫ ʜʽʘʬʨʘʛʤʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʜʦ 

ʚʽʜʢʨʠʪʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ɺʪʽʤ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʷʚʥʽʩʪʴ 

ʧʦʜʽʙʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʩʪʘʻ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʧʦʢʘʟʘʥʥʷʤ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʪʦʨʘʢʦʪʦʤʽʾ [119]. 

ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʡ ʟʙʽʣʴʰʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ɺʇʇɻ, ʧʦʩʪʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ̔ ʥʥʦʚʘʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʤʝʪʦʜʠʢ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [16]. 

ʇ̔ ʜʚʠʱʝʥʥʷ ʜʦʩʢʦʥʘʣʦʩʪʽ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʽʟ 

ʥʘʷʚʥʽʩʪʶ ɺʇʇɻ ʚ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʚ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʽʭ ʪʽʣ [35, 36, 38, 39]. 

ʃʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʘʥ, ʟʘʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʽʡ ʭʽʨʫʨʛʽʾ. ɺʝʣʠʢʫ ʟʥʘʯʫʱʽʩʪʴ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʣʠʙʦʢʠʭ ʨʘʥʦʚʠʭ ʢʘʥʘʣʽʚ ʘʙʦ ʧʦʨʦʞʥʠʥ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʦʨʦʥʥʽʭ 

ʪʽʣ ʫ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʥʘʙʫʚʘʻ ʧʨʠʩʪʨʽʡ ʣʘʟʝʨʥʠʡ ʤʦʙʽʣʴʥʠʡ ʟʽ 

ʟʤʽʥʥʦʶ ʥʘʩʘʜʢʦʶ [2]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ 

ʥʘʨʘʟʽ ʻ ʚʽʜʥʦʩʥʦ ʨʽʜʢʽʩʥʠʤ, ʪʦʤʫ ʧʦʷʚʘ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ 

ʽʩʪʦʪʥʦ ʨʦʟʰʠʨʶʻ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʝʪʦʜʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʽʩʥʫʚʘʥʥʷ 

ʙʽʣʴʰ ʫʩʪʘʣʝʥʠʭ ʧʨʦʤʝʥʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʣʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʫ 
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ʣʝʛʝʥʷʭ ʥʝ ʻ ʧʨʦʚʽʜʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ, ʦʜʥʘʢ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʠʭ ʫʤʦʚʘʭ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʷʢ ʥʘ ʧʘʮʽʻʥʪʽʚ, ʪʘʢ ʽ ʥʘ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ [44]. 

ʆʙʤʝʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʦʚôʷʟʘʥʽ ʟ ʛʣʠʙʠʥʦʶ 

ʧʨʦʥʠʢʥʝʥʥʷ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʤʽʩʮʝʤ ʣʦʢʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʴʦʛʦ 

ʪʽʣʘ, ʪʦʤʫ ʤʘʣʽ ʘʙʦ ʩʝʨʝʜʥʽ ʟʘ ʨʦʟʤʽʨʦʤ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʣʝʛʝʥʴ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ 

ʥʝʯʽʪʢʦ [66]. 

ɼʦʮʽʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʩʧʦʩʦʙʫ ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʡ ʩʧʝʮʽʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ɽɺʊʉ 

ʭʽʨʫʨʛʽʾ [37]. 

ʊʘʢʦʞ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʦʦʧʝʨʘʮʽʡʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʉʊ 

ʪʘ ʦʮʽʥʢʠ ʾʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʡ ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʚʘʞʘʻʤʦ 

ʜʦʮʽʣʴʥʠʤ ʧʦʜʘʣʴʰʫ ʨʦʟʨʦʙʢʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʾʡ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʤʽʥʝʚʦʾ ʜʽʘʛʦʩʪʠʢʠ ʉʊ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ 

ʘʣʛʦʨʠʪʤʫ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ ʜʝʪʘʣʽʟʘʮʽʶ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʫ 

ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ [17, 51, 169]. 

 

1.4. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʡ ʧʨʠʥʮʠʧʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

 ʚʦʛʥʝʧʘʣʴʥʦʾ ʧʨʦʥʠʢʘʶʯʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ 

ʃʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ɺʇʇɻ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʪʝʭʥʽʯʥʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʫ 

ʩʢʣʘʜʥʽʩʪʴ. ʇʨʦʚʝʜʝʥʥʷ ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ, ʷʢ ʧʨʘʚʠʣʦ, ʻ 

ʥʝʣʝʛʢʠʤʠ ʪʘ ʥʝʪʠʧʦʚʠʤʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʭʽʨʫʨʛʘ. ʂʨʽʤ 

ʪʦʛʦ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʚʠʤʘʛʘʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʘʥʴ ʽ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ [32]. 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ Janak JC. ʪʘ ʩʧʽʚʘʚʪ. (2019), ʥʘ ʥʘʩʣʽʜʢʠ ʧʦʨʘʥʝʥʥʷ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʡ ʽʥʚʘʟʠʚʥʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʥʘʨʘʟʽ ʚʽʜʩʫʪʥʽ ʻʜʠʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʚʠʙʦʨʫ ʭʽʨʫʨʛʽʯʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʨʝʟʝʢʮʽʾ ʣʝʛʝʥʽ ʧʨʠ ɺʇʇɻ. ɿʦʢʨʝʤʘ, ʥʝʤʘʻ ʻʜʠʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʜʘʣʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ. ɼʝʷʢʽ 

ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʘʥʘʪʦʤʽʯʥʠʭ ʨʝʟʝʢʮʽʡ: ʣʦʙʝʢʪʦʤʽʾ 
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ʘʙʦ ʧʫʣʴʤʦʥʝʢʪʦʤʽʾ, ʱʦ ʜʦʮʽʣʴʥʽ ʫ ʚʠʧʘʜʢʘʭ ʪʷʞʢʠʭ ʧʦʨʘʥʝʥʴ, ʪʦʜʽ ʷʢ ʽʥʰʽ ï 

ʧʨʦʧʦʥʫʶʪʴ ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʠʰʝ ʘʪʠʧʦʚʠʤʠ ʨʝʟʝʢʮʽʷʤʠ [100]. 

ʈʷʜ ʘʚʪʦʨʽʚ ʽʥʪʝʨʧʨʝʪʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜ ʯʘʩ 

ʪʦʨʘʢʦʪʦʤʽʡ ʡ ʨʝʟʝʢʮʽʡ ʣʝʛʝʥʽ ʷʢ ʨʝʘʣʽʟʘʮʽʶ ʪʘʢʪʠʢʠ çdamage control surgeryè, 

ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʪʨʝʪʴʦʛʦ ʝʪʘʧʫ ð ʧʦʚʪʦʨʥʦʾ ʦʧʝʨʘʮʽʾ 

ʥʘ ʦʨʛʘʥʘʭ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ [130]. 

ʈʝʚʽʟʽʷ, ʟʜʽʡʩʥʝʥʘ ʧʽʜ ʯʘʩ ʪʦʨʘʢʦʪʦʤʽʾ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʽʜʥʦʩʥʦ ʧʦʚʥʽ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ, ʧʨʦʪʝ ʚʦʜʥʦʯʘʩ ʾʾ ʽʥʚʘʟʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʧʨʠʩʫʪʥʽʩʪʶ 

ʟʥʘʯʥʦʾ ʪʨʘʚʤʘʪʠʯʥʦʩʪʽ, ʨʦʙʠʪʴ ʚʠʟʥʘʯʝʥʫ ʜʽʶ ʥʘʜʤʽʨʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ 

ʚʠʢʣʶʯʥʦ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʮʽʣʝʡ [34, 140]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɽɺʊʉ ʚʪʨʫʯʘʥʴ ʧʨʠ ɺʇʇɻ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʦʭ 

ʢʣʶʯʦʚʠʭ ʧʨʠʥʮʠʧʘʭ. ʅʘʩʘʤʧʝʨʝʜ ʫʩʽ ʜʽʾ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʴ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʯʽʪʢʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ ʩʫʚʦʨʦ ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʠʥʮʠʧʫ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ, ʪʦʙʪʦ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʤʽʥʫʚʘʥʥʷ ʫʰʢʦʜʞʝʥʴ. ʊʘʢʦʞ, ʧʨʦʚʝʜʝʥʥʷ ɽɺʊʉ ʻ ʜʦʮʽʣʴʥʠʤ 

ʣʠʰʝ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʨʦʛʥʦʟ ʱʦʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʻ ʩʧʨʠʷʪʣʠʚʠʤ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʧʦʻʜʥʘʥʥ ̔ʪʨʘʚʤʠ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʪʘ 

ɺʇʇɻ ʟ ʥʘʷʚʥʽʩʪʶ ʛʝʤʦʧʥʝʚʤʦʪʦʨʘʢʩʫ, ʚʪʨʫʯʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʽʜ 

ʟʘʛʘʣʴʥʠʤ ʟʥʝʙʦʣʝʥʥʷʤ ʟ ʦʙʦʚôʷʟʢʦʚʦʶ ʽʥʪʫʙʘʮʽʻʶ ʪʨʘʭʝʾ, ʘ ʧʝʨʝʜ ʦʧʝʨʘʮʽʻʶ 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʜʨʝʥʫʚʘʥʥʷ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʇʽʜ ʯʘʩ 

ʚʪʨʫʯʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʢʣʶʯʝʥʠʤ ʧʦʚʥʝ ʫʩʫʥʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʚʤʽʩʪʫ ʟ 

ʧʣʝʚʨʘʣʴʥʦʾ ʪʘ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ, ʘ ʩʘʤʝ ï ʚʠʜʘʣʝʥʥʷ ʨʽʜʠʥʠ ʡ ʟʛʫʩʪʢʽʚ ʢʨʦʚʽ. 

ɼʦʜʘʪʢʦʚʦ ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʫʰʢʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʧʦʟʙʫʪʠʩʷ ʾʭ 

ʡ ʜʦʩʷʛʪʠ ʧʦʚʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʪʘ ʘʝʨʦʩʪʘʟʫ. ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʩʧʨʷʤʦʚʘʥʦʛʦ ʜʨʝʥʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʥʝʙʦʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ [25]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʍʽʘ ʅ. et al. (2020) ʜʦ ʧʦʢʘʟʘʥʴ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ 

ʥʝʚʽʜʢʣʘʜʥʦʾ ɽɺʊʉ ʚʽʜʥʝʩʝʥʦ: 1) ʥʘʷʚʥʽʩʪʴ ɺʇʇɻ, ʫʩʢʣʘʜʥʝʥʠʭ ʧʥʝʚʤʦ- ʘʙʦ 

ʛʝʤʦʪʦʨʘʢʩʦʤ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚ ʩʫʤʥʽʚʽʚ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʫʨʛʝʥʪʥʦʾ ʪʦʨʘʢʦʪʦʤʽʾ; 2) ʢʣʽʥʽʯʥʽ ʘʙʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʦʟʥʘʢʠ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʤʦʞʣʠʚʫ ʧʨʠʩʫʪʥʽʩʪʴ ʫʰʢʦʜʞʝʥ ɹ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ; 3) ʽʤʦʚʽʨʥʽʩʪʴ 
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ʪʨʘʚʤʘʪʠʯʥʠʭ ʫʨʘʞʝʥ ɹ ʩʝʨʮʷ ʘʙʦ ʚʝʣʠʢʠʭ ʩʫʜʠʥ; 4) ʧʦʨʘʥʝʥʥʷ ʚ ʜʽʣʷʥʮʽ 

ʛʨʫʜʥʦʾ ʪʘ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʘʙʦ ʧʽʜʦʟʨʘ ʥʘ ʾʭ ʥʘʷʚʥʩ̔ʪɹ. ɺʦʜʥʦʯʘʩ 

ʧʨʦʪʠʧʦʢʘʟʘʥʥʷʤ ʜʦ ʪʘʢʦʛʦ ʚʪʨʫʯʘʥʥʷ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ ʪʷʞʢʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ [175]. 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʚʽʟʽʾ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ɽɺʊʉ ʩʧʦʯʘʪʢʫ ʦʛʣʷʜʘʶʪʴ ʧʝʨʠʢʘʨʜ, ʧʦʪʽʤ ʩʝʨʝʜʦʩʪʽʥʥʷ ʪʘ ʢʦʨʽʥʴ 

ʣʝʛʝʥʽ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʘʢʪʠʚʥʦʾ ʢʨʦʚʦʪʝʯʽ ʽʟ ʮʠʭ ʟʦʥ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ 

ʜʽʘʬʨʘʛʤʠ, ʣʝʛʝʥʽ ʪʘ ʛʨʫʜʥʦʾ ʩʪʽʥʢʠ. ʗʢʱʦ ʫ ʭʚʦʨʠʭ ʧʨʠ ʪʦʨʘʢʦʩʢʦʧʽʾ ʥʝ 

ʟʥʘʭʦʜʷʪʴ ʫʰʢʦʜʞʝʥʴ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʪʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʚʥʫʪʨʽʰʥʴʦʧʣʝʚʨʘʣʴʥʽʡ ʦʧʝʨʘʪʠʚʥʽʡ ʜʦʧʦʤʦʟʽ, ʧʨʠʨʦʜʥʦ, ʚʽʜʧʘʜʘʻ. ʋ ʨʘʟʽ 

ʜʦʩʠʪʴ ʩʧʨʷʤʦʚʘʥʦʛʦ ʚʚʝʜʝʥʥʷ ʜʨʝʥʘʞʫ ʚ ʧʣʝʚʨʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ ʟ ʥʘʩʪʫʧʥʦʶ 

ʘʢʪʠʚʥʦʶ ʘʩʧʽʨʘʮʽʻʶ ʧʦʚʽʪʨʷ. ʆʜʥʘʢ ʫ ʙʽʣʴʰʦʩʪʽ ʧʦʨʘʥʝʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʡ 

ʝʪʘʧ ɽɺʊʉ ʧʦʻʜʥʫʶʪʴ ʟ ʦʧʝʨʘʪʠʚʥʠʤ [166]. 

ʆʩʥʦʚʥʽ ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʪʦʨʘʢʦʩʢʦʧʘ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʩʫʥʝʥʥʷ ʛʝʤʦʧʥʝʚʤʦʪʦʨʘʢʩʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʣʝʛʝʥʽ ʪʘ ʟʫʧʠʥʢʫ ʢʨʦʚʦʪʝʯʽ, ʱʦ ʪʨʠʚʘʻ ʟ ʩʫʜʠʥ ʛʨʫʜʥʦʾ ʩʪʽʥʢʠ ʘʙʦ ʣʝʛʝʥʽ. 

ɿʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʷ ʩʫʜʠʥ ʛʨʫʜʥʦʾ ʩʪʽʥʢʠ ʽ ʨʘʥʦʚʠʭ 

ʫʰʢʦʜʞʝʥʴ ʣʝʛʝʥʽ, ʘ ʪʘʢʦʞ ʥʘʢʣʘʜʘʥʥʷ ʰʚʽʚ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ʜʝʬʝʢʪʠ ʣʝʛʝʥʝʚʦʾ 

ʪʢʘʥʠʥʠ, ʢʣʘʧʪʝʚʫ ʧʘʨʽʻʪʘʣʴʥʫ ʧʣʝʚʨʝʢʪʦʤʽʶ ʘʙʦ ʧʣʝʚʨʦʜʝʟ ʥʘʥʝʩʝʥʥʷʤ 33% 

ʨʦʟʯʠʥʫ ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʧʘʨʽʻʪʘʣʴʥʫ ʧʣʝʚʨʫ, ʚʠʜʘʣʷʶʪʴ 

ʛʝʤʦʪʦʨʘʢʩ, ʱʦ ʟʛʦʨʥʫʚʩʷ ʽ ʤʽʩʪʠʪʴʩʷ ʫ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ [166]. 

ɽʥʜʦʭʽʨʫʨʛʽʯʥʝ ʚʪʨʫʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʫʰʠʚʘʥʥʷ 

ʥʝʛʣʠʙʦʢʠʭ ʧʦʨʘʥʝʥʴ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʨʘʞʝʥʦ ʾʢʨʦʚʦʪʝʯʽ 

ʘʙʦ ʧʨʦʥʠʢʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʧʣʝʚʨʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ. ʋh ʠʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ 

ʫʰʢʦʜʞʝʥʴ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʛʣʠʙʦʢʠʭ ʨʘʥ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʣʝʛʝʥʝʚʦʾ ʛʝʤʘʪʦʤʠ ʘʙʦ ʝʤʬʽʟʝʤʠ ʩʝʨʝʜʦʩʪʽʥʥʷ. ʇʨʠ 

ʚʝʣʠʯʝʟʥʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʣʝʛʝʥʽ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʤʦʞʣʠʚʝ 

ʚʠʢʦʥʘʥʥʷ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʘʙʦ ʘʪʠʧʦʚʦʾ ʣʝʛʝʥʝʚʦʾ ʨʝʟʝʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʥʜʦʩʪʝʧʣʝʨʽʚ [26]. 
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ʋ ʚʠʧʘʜʢʫ ɺʇʇɻ ʛʝʤʦʪʦʨʘʢʩ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʫʰʢʦʜʞʝʥʥʷ 

ʤʽʞʨʝʙʝʨʥʠʭ ʘʙʦ ʚʥʫʪʨʽʰʥʽʭ ʛʨʫʜʥʠʭ ʘʨʪʝʨʽʡ. ɿʘʟʚʠʯʘʡ, ʛʝʤʦʩʪʘʟ ʧʨʠ ʪʘʢʠʭ 

ʧʦʨʘʥʝʥʥʷʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʾ ʢʽʥʮʽʚ 

ʧʦʰʢʦʜʞʝʥʥʠʭ ʩʫʜʠʥ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ɽɺʊʉ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ 

ʦʧʝʨʘʪʠʚʥʽ ʩʧʦʩʦʙʠ, ʷʢ ʧʝʨʝʚ'ʷʟʫʚʘʥʥʷ ʘʨʪʝʨʽʾ ʝʥʜʦʧʝʪʣʷʤʠ, ʧʨʦʰʠʚʘʥʥʷ 

ʨʫʯʥʠʤ ʰʚʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ Endo Stitch, ʢʣʽʧʫʚʘʥʥʷ. ʋ ʩʢʣʘʜʥʠʭ 

ʚʠʧʘʜʢʘʭ ʟʫʧʠʥʠʪʠ ʢʨʦʚʦʪʝʯʫ ʟ ʤʽʞʨʝʙʝʨʥʠʭ ʘʨʪʝʨʽʡ ʤʦʞʥʘ ʧʨʦʰʠʚʘʥʥʷ 

ʜʠʩʪʘʣʴʥʦʛʦ ʽ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʽʥʮʽʚ ʘʨʪʝʨʽʾ ʯʝʨʝʟʰʢʽʨʥʦʶ ʣʽʛʘʪʫʨʦʶ [133]. 

ɿʘ ʜʘʥʠʤʠ Chan JWY. et al. (2020), ʚʠʷʚʠʪʠ ʪʘ ʫʪʦʯʥʠʪʠ ʚʥʫʪʨʽʰʥʴʦʛʨʫʜʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʚʜʘʻʪʴʩʷ ʫ 96% ʧʦʨʘʥʝʥʠʭ [154]. ʆʛʣʷʜ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʝʣʠʯʠʥʫ, ʚʠʜ ʽ ʣʦʢʘʣʽʟʘʮʽʶ ʨʘʥʠ, 

ʥʘʷʚʥʽʩʪʴ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʨʦʚʦʪʝʯʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʣʝʛʝʥʝʚʦʾ 

ʪʢʘʥʠʥʠ, ʥʘʷʚʥʽʩʪʴ ʛʝʤʦʪʦʨʘʢʩʫ, ʱʦ ʟʛʦʨʥʫʚʩʷ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʦʟʨʦʶ ʥʘ ʧʦʨʘʥʝʥʥʷ ʩʝʨʮʷ ʪʘ ʪʦʨʘʢʦ-

ʘʙʜʦʤʽʥʘʣʴʥʽ ʫʰʢʦʜʞʝʥʥʷ: ʫ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʧʽʜ ʯʘʩ ɽɺʊʉ ʚʠʷʚʣʝʥʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʨʠʢʘʨʜʘ, ʩʝʨʮʷ ʪʘ ʜʽʘʬʨʘʛʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʘʩʪʦʩʫʚʘʪʠ 

ʘʢʪʠʚʥʫ ʭʽʨʫʨʛʽʯʥʫ ʪʘʢʪʠʢʫ [8, 90]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɽɺʊʉ ʫ ʣʽʢʫʚʘʥʥʽ ʪʨʘʚʤ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʜʝʤʦʥʩʪʨʫʻ 

ʟʥʘʯʥʽ ʢʣʽʥʽʯʥʽ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʝʤʧʽʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʪʘʢʠʤʠ ʷʢ ʧʣʝʚʨʘʣʴʥʘ ʧʫʥʢʮʽʷ ʘʙʦ ʜʨʝʥʫʚʘʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʽʢʫʚʘʥʥʷ 

çʥʘʦʩʣʽʧè, ɽɺʊʉ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʛʨʫʜʥʠʭ ʫʰʢʦʜʞʝʥʴ, ʟʥʠʞʫʶʯʠ ʯʘʩʪʦʪʫ ʾʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟ 82% ʜʦ 

4%. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʠʚʘʣʦʩʪʽ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, 

ʩʢʦʨʦʯʫʶʯʠ ʾʾ ʥʘ 3ï5 ʜʥʽʚ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʪʦʨʘʢʦʪʦʤʽʾ ʟ 23% ʜʦ 6,6% [82]. 

ɽɺʊʉ ʤʦʞʝ ʚʠʷʚʠʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘʚʽʪʴ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʷʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ 

ʨʘʥʘ ʛʨʫʜʥʦʾ ʩʪʽʥʢʠ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʥʝʙʝʟʧʝʯʥʠʭ ʟ ʘʥʘʪʦʤʽʯʥʦʛʦ ʧʦʛʣʷʜʫ 

çʩʝʨʮʝʚʦʾè ʪʘ çʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʦʾè ʟʦʥʘʭ. ʇʽʜ ʯʘʩ ʦʛʣʷʜʫ ʥʘʚʽʪʴ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʛʝʤʦ- ʽ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʘ ʨʘʥʘ ʥʘ ʧʝʨʠʢʘʨʜʽ ʘʙʦ 
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ʛʝʤʦʧʝʨʠʢʘʨʜ [14, 43, 46, 47, 78, 125]. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ 

ʚʠʢʦʥʘʥʥʷ ʬʝʥʝʩʪʨʘʮʽʾ ʧʝʨʠʢʘʨʜʘ ʪʘ ʟʘ ʪʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʘʢʪʠʚʥʦʾ ʢʨʦʚʦʪʝʯʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʠʢʘʨʜʽʦʩʢʦʧʽ̫ ʟ ʝʚʘʢʫʘʮʽʻʶ ʢʨʦʚʽ ʪʘ ʟʛʫʩʪʢʽʚ. ɯʥʪʝʥʩʠʚʥʘ ʧʦʷʚʘ 

ʩʚʽʞʦʾ ʢʨʦʚʽ ʧʽʜ ʯʘʩ ʚʪʨʫʯʘʥʥʷ ʻ ʧʦʢʘʟʘʥʥʷʤ ʜʦ ʥʝʚʽʜʢʣʘʜʥʦʾ ʢʦʥʚʝʨʩʽʾ [21, 49, 

86, 96, 142]. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʻ ʧʦʦʜʠʥʦʢʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʫʩʧʽʰʥʠʡ ʝʥʜʦʩʢʦʧʽʯʥʠʡ 

ʛʝʤʦʩʪʘʟ ʧʨʠ ʧʦʨʘʥʝʥʥʽ ʥʝʧʘʨʥʦʾ ʚʝʥʠ ʪʘ ʩʪʝʥʪʫʚʘʥʥʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʪʦʨʘʢʦʩʢʦʧʘ ʛʨʫʜʥʦʛʦ ʚʽʜʜʽʣʫ ʘʦʨʪʠ ʧʨʠ ʾʾ ʨʦʟʨʠʚʽ [15, 55, 73]. ʆʜʥʘʢ 

ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʧʨʠ ʘʨʪʝʨʽʘʣʴʥʽʡ ʛʽʧʦʪʝʥʟʽʾ ʪʘ 

ʩʠʤʧʪʦʤʘʭ ʤʘʩʠʚʥʦʾ ʢʨʦʚʦʪʝʯʽ, ʱʦ ʪʨʠʚʘʻ, ɽɺʊʉ ʧʨʦʪʠʧʦʢʘʟʘʥʘ ʡ ʚʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʚ ʥʝʚʽʜʢʣʘʜʥʦʤʫ ʧʨʦʚʝʜʝʥʥʽ ʪʦʨʘʢʦʪʦʤʽʾ [111]. 

ɺʠʩʦʢʦʽʥʬʦʨʤʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʠ ʧʽʜʦʟʨʽ ʥʘ ʫʰʢʦʜʞʝʥʥʷ 

ʜʽʘʬʨʘʛʤʠ ʚʠʩʪʫʧʘʻ ɽɺʊʉ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʤʽʥʽʤʘʣʴʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʘʙʦ ʾʭ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ. ʈʘʥʘ ʜʽʘʬʨʘʛʤʠ ʤʦʞʝ ʙʫʪʠ ʫʰʠʪʘ ʟ ʙʦʢʫ ʧʣʝʚʨʘʣʴʥʦʾ 

ʧʦʨʦʞʥʠʥʠ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʫ ʣʘʧʘʨʦʩʢʦʧʽʾ ʘʙʦ ʣʘʧʘʨʦʪʦʤʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʣʽʥʽʯʥʠʤʠ ʪʘ ʝʥʜʦʩʢʦʧʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʫʰʢʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʭ 

ʦʨʛʘʥʽʚ ʪʘ ʥʘʧʨʷʤʦʤ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ 

ʫʰʢʦʜʞʝʥʥʷ [128]. ʅʘʡʙʽʣʴʰ ʟʨʫʯʥʦ ʫʰʠʚʘʪʠ ʨʘʥʫ ʜʽʘʬʨʘʛʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʝʨʥʽʦʩʪʝʧʣʝʨʘ "Endo Universal" ʘʙʦ ʘʧʘʨʘʪʫ "Endo Stitch" ("Auto Suture", 

ʉʐɸ). ʇʨʠ ʮʴʦʤʫ ʙʘʞʘʥʦ ʥʘʢʣʘʜʘʪʠ ʇ-ʧʦʜʽʙʥʽ ʰʚʠ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʜʫʧʣʽʢʘʪʫʨʠ [100, 156]. 

ʇʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ ʣʽʤʬʘʪʠʯʥʦʾ ʧʨʦʪʦʢʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ɺʇʇɻ 

ʚʽʜʥʦʩʥʦ ʨʽʜʢʦ, ʚ ʣʽʪʝʨʘʪʫʨʽ ʻ ʧʦʦʜʠʥʦʢʽ ʦʧʠʩʠ ʥʝ ʪʽʣʴʢʠ ʾʭʥʴʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʧʨʠ ɽɺʊʉ, ʘʣʝ ʡ ʫʩʧʽʰʥʦʾ ʣʽʢʚʽʜʘʮʽʾ. ʊʘʢ, Novelli PM et al. (2019) ʚʠʧʘʜʢʦʚʦ 

ʚʠʷʚʠʣʠ ʫʰʢʦʜʞʝʥʥʷ ʧʨʦʪʦʢʠ ʧʨʠ ʨʝʚʽʟʽʾ ʨʘʥʠ ʩʝʨʝʜʦʩʪʽʥʥʷ ʤʽʞ ʣʽʚʦʶ 

ʧ̔ʜʢʣʶʯʠʯʥʦʶ ʘʨʪʝʨʽʻʶ ʪʘ ʧʣʝʯʝʛʦʣʦʚʦ ʁʚʝʥʦʶ. ʇʽʜ ʢʦʥʪʨʦʣʝʤ ʪʦʨʘʢʦʩʢʦʧʘ 

ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʣʽʧʫʚʘʥʥʷ ʦʙʦʭ ʢʽʥʮʽʚ ʧʨʦʪʦʢʠ. ʆʜʥʘʢ ʥʘʡʯʘʩʪʽʰʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʪʦʢʠ ʻ ʧʦʢʘʟʘʥʥʷʤ ʜʦ ʪʦʨʘʢʦʪʦʤʽʾ [135]. 

Khoroshun E. et al. (2024) ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ɽɺʊʉ ʧʨʠ ɺʇʇɻ 

ʣʠʰʝ ʟʘ ʥʝʩʪʘʪʢʫ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʦʟʥʘʢ ʫʰʢʦʜʞʝʥʴ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ 
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ʦʨʛʘʥʽʚ ʽ ʘʥʘʪʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʧʨʠ ʩʪʘʙʽʣʴʥʽʡ ʛʝʤʦʜʠʥʘʤʽʮʽ, ʘ ʪʘʢʦʞ ʫ 

ʚʠʧʘʜʢʘʭ ʛʝʤʦʧʥʝʚʤʦʪʦʨʘʢʩʫ ʘʙʦ ʪʨʠʚʘʣʦʾ ʚʥʫʪʨʽʰʥʴʦʧʣʝʚʨʘʣʴʥʦʾ ʢʨʦʚʦʪʝʯʽ. 

ʎʝ ʪʘʢʦʞ ʩʪʦʩʫʻʪʴʩʷ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʟʦʚʥʽʰʥʻ ʚʦʛʥʝʧʘʣʴʥʝ ʧʦʨʘʥʝʥʥʷ 

ʣʦʢʘʣʽʟʦʚʘʥʝ ʚ ʧʨʦʢ̒ʮʽʾ ʩʝʨʮʷ ʯʠ ʽʩʥʫʻ ʧʽʜʦʟʨʘ ʥʘ ʪʦʨʘʢʦ-ʘʙʜʦʤʽʥʘʣʴʥʝ 

ʧʦʨʘʥʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽɺʊʉ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʧʦʪʨʝʙʫ ʚ 

ʪʦʨʘʢʦʪʦʤʽʾ ʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʟ ɺʇʇɻ ʚ ʛʦʩʧʽʪʘʣʷʭ ʧʝʨʰʦʛʦ ʝʰʝʣʦʥʫ ʥʘ 2,4% 

[107]. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ɻʝʨʞʠʢ ʂʇ. (2019), ʧʦʢʘʟʥʠʢ ʢʦʥʚʝʨʩʽʾ ʚʽʜ ɽɺʊʉ 

ʜʦ ʚʽʜʢʨʠʪʦʾ ʪʦʨʘʢʦʪʦʤʽʾ  ʧʨʠ ɺʇʇɻ ʩʷʛʘʻ 42,7%, ʱʦ ʟʫʤʦʚʠʣʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʦʙʝʨʝʞʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ. ɺʩʪʘʥʦʚʣʝʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʯʘʩʪʽʰʝ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʚʽʜʢʨʠʪʠʤ ʦʧʝʨʘʪʠʚʥʠʤ ʚʪʨʫʯʘʥʥʷʤ. 

ʃʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʘ ɽɺʊʉ ʧʨʠ ɺʇʇɻ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 92,1% ʚʠʧʘʜʢʽʚ, 

ʪʦʜʽ ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʘ ð ʣʠʰʝ ʚ 7,9% ʢʝʡʩʽʚ [24]. 

ɺʦʜʥʦʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ɺɸʊʉ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʠʪʠ 

ʣʦʢʘʣʽʟʘʮʽʶ ʪʘ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʧʦʰʢʦʜʞʝʥʥʷ, ʘʣʝ ʡ ʦʮʽʥʠʪʠ ʨʦʟʚʠʪʦʢ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʧʨʠʡʥʷʪʠ ʦʙˇʨʫʥʪʦʚʘʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʥʘʩʪʫʧʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ 

ʪʘʢʪʠʢʠ. ʆʢʨʽʤ ʪʦʛʦ, ɺɸʊʉ ʦʙô̒ ʜʥʫʻ ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʧʨʠ 

ʪʨʘʚʤʘʭ ʩʝʨʮʷ, ʪʨʘʭʝʾ, ʩʪʨʘʚʦʭʦʜʫ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʜʘʣʝʥʥʽ ʩʪʦʨʦʥʥʽʭ ʪʽʣ [65, 

119,146, 159]. 

ʇʦʧʨʠ ʙʝʟʟʘʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ ʚʽʜʝʦʘʩʠʩʪʦʚʘʥʦ ʾʪʦʨʘʢʦʩʢʦʧʽ ʾ(ɺɸʊʉ) ʫ 

ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ɺʇʇɻ, ʮʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ 

[117]. ʆʢʨʽʤ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ, ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʨʘʢ ʯʽʪʢʦ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɺɸʊʉ [172]. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ɺɸʊʉ ʫ ʧʨʘʢʪʠʢʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ ʧʦʪʨʽʙʥʦ ʟʜʦʙʫʪʠ ʜʦʩʪʘʪʥʽʡ ʢʣʽʥʽʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʴʦʛʦ ʤʝʪʦʜʫ, ʘ ʪʘʢʦʞ ʫʪʦʯʥʠʪʠ ʡ ʚʜʦʩʢʦʥʘʣʠʪʠ ʪʝʭʥʽʢʠ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ɺɸʊʉ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʥʦʾ 

ʧʦʨʦʞʥʠʥʠ ʩʧʨʠʷʪʠʤʝ ʩʧʨʠʷʪʠʤʝ ʨʦʟʰʠʨʝʥʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʶ 
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ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʩʪʘʙʽʣʽʟʘʮʽʶ ʢʘʨʢʘʩʘ ʛʨʫʜʝʡ. ʄʝʪʦʜ ʜʦʧʦʤʘʛʘʻ ʟʜʽʡʩʥʶʚʘʪʠ 

ʚʽʜʝʦʘʩʠʩʪʝʥʮʽʶ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʘʪʝʪʝʨʘ ʜʣʷ ʟʥʝʙʦʣʶʚʘʥʥʷ ʫ 

ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʫ ʜʽʣʷʥʢʫ [69, 97, 131, 136, 138, 171, 176, 178].  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʥʘʪʝʧʝʨ ʟʫʤʦʚʣʝʥʘ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ: ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʚʽʜʩʦʪʢʘ ɺʇʇɻ, ʯʘʩʪʦʪʦʶ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʣʝʪʘʣʴʥʦʩʪʽ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʥʘ ʟʥʘʯʥʦʤʫ ʨʽʚʥʽ [12]; ʜʦʤʽʥʫʚʘʥʥʷʤ çʪʨʘʜʠʮʽʡʥʠʭè ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʱʦ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɺɸʊʉ [57]; ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʘʙʦ ʩʫʧʝʨʝʯʣʠʚʽʩʪʶ ʜʘʥʠʭ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɺɸʊʉ; ʚʽʜʩʫʪʥʽʩʪʶ ʻʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ɺʇʇɻ ʟʘ ʜʦʧʦʤʦʛʦʶ ɺɸʊʉ; ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʨʠ ɺʇʇɻ; 

ʘ ʪʘʢʦʞ ʪʠʤ, ʱʦ ʥʘʷʚʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʯʘʩʪʦ ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʫʤʦʚ ʚʽʡʩʴʢʦʚʠʭ 

ʧʦʣʴʦʚʠʭ ʧhʽʪʘʣʽʚ [60, 168]. 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɽɺʊʉ ʫ ʚʠʧʘʜʢʘʭ ɺʇʇɻ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ ʫ ʩʫʯʘʩʥʽʡ ʪʦʨʘʢʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ. ʄʝʪʦʜ ɽɺʊʉ ʤʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʜʘʪʢʦʚʘ ʦʧʝʨʘʮʽʡʥʘ 

ʪʨʘʚʤʘ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʤʽʥʽʽʥʚʘʟʠʚʥʦʛʦ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʻ 

ʥʝʟʥʘʯʥʦʶ ʡ ʧʦʚʥʽʩʪʶ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʦʪʨʠʤʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʭʘʨʘʢʪʝʨ 

ʚʥʫʪʨʽʰʥʴʦʛʨʫʜʥʠʭ ʫʰʢʦʜʞʝʥʴ. ɿʜʽʡʩʥʝʥʥʷ ʭʽʨʫʨʛʽʯʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʧʽʜ 

ʢʦʥʪʨʦʣʝʤ ʪʦʨʘʢʦʩʢʦʧʘ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʟʘʧʦʙʽʛʪʠ 

ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ, ʪʦʜʽ ʷʢ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʫʭʚʘʣʝʥʥʷ ʢʣʽʥʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʢʨʠʪʦʾ ʪʦʨʘʢʦʪʦʤʽʾ. 

[72]. 

 

ʈʝʟʶʤʝ  

ʆʪʞʝ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʩʫʯʘʩʥʦʤʫ ʩʪʘʥʫ 

ʧʨʦʙʣʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ, ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʝ: 
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- ʥʝ ʜʦ ʢʽʥʮʷ ʨʦʟʨʦʙʣʝʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ 

ʧʨʦʛʨʘʤʠ ʢʣʽʥʽʢʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ɺʇʇɻ ʚ ʩʪʨʫʢʪʫʨʽ ʙʦʡʦʚʠʭ ʚʪʨʘʪ 

ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʛʽʙʨʠʜʥʦʾ ʚʽʡʥʠ; 

- ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ ʜʣʷ ʧʨʦʧʦʥʫʚʘʥʥʷ ʽ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʝʪʦʜʠʢ ʧʨʠ ʙʦʡʦʚʽʡ ʪʨʘʚʤʽ ʛʨʫʜʝʡ, ʘ ʩʘʤʝ: 

ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ ʽ ʦʙôʻʤʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʩʪʦʩʦʚʥʦ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ, ʘ 

ʪʘʢʦʞ ʾʭ ʦʙʩʷʛʫ ʪʘ ʩʧʝʮʠʬʽʢʠ ʫ ʜʘʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʧʦʨʘʥʝʥʠʭ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʝʥʥʷ ʡ ʫʪʦʯʥʝʥʥʷ ʦʟʥʘʢ ʫʰʢʦʜʞʝʥʥʷ ʪʘ 

ʟʥʘʯʝʥʥʷ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʚ ʢʘʧʩʫʣʽ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʛʨʫʜʝʡ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʠʟʢʘ ʧʨʠʯʠʥ ʟʘʛʠʙʝʣʽ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ ʥʘ ʧʦʣʽ ʙʦʶ ʪʘ ʝʪʘʧʘʭ 

ʝʚʘʢʫʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʚʠʤʘʛʘʶʪʴ ʧʠʪʘʥʥʷ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ 

ʧʨʠ ɺʇʇɻ, ʷʢʘ ʙ ʩʧʠʨʘʣʘʩʷ ʥʘ ʬʘʢʪʦʨʠ ʪʘʥʘʪʦʛʝʥʝʟʫ ʪʘʢʠʭ ʫʰʢʦʜʞʝʥʴ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ 

ʧʨʦʛʨʘʤʠ ʽ ʯʽʪʢʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʚʠʩʦʢʦʽʥʬʦʨʤʘʪʠʚʥʠʡ ʣʽʢʫʚʘʣʴʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʧʨʠ ɺʇʇɻ. 

ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ, ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʽ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʣʝʪʘʣʴʥʦʩʪʽ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʫ ʢʣʽʥʽʢʦ-

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʽ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʠʬʝʨʝʥʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ɺʇʇɻ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʢʘ ʢʨʠʪʝʨʽʾʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʾ, ʦʢʨʝʤʦ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɺɸʊʉ, ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ. ʅʘʟʨʽʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʠʪʠ, 

ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ ʭʽʨʫʨʛʘʤ ʚʝʣʠʢʠʭ ʩʪʘʮʽʦʥʘʨʽʚ ʪʘ ʥʝʚʝʣʠʢʠʭ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʨʘʮʽʦʥʘʣʴʥʫ ʭʽʨʫʨʛʽʯʥʫ ʪʘʢʪʠʢʫ ʧʨʠ ɺʇʇɻ ʥʘ ʧʽʜʩʪʘʚʽ 

ʜʦʩʚʽʜʫ, ʦʪʨʠʤʘʥʦʛʦ ʚ ʫʤʦʚʘʭ ʧʨʦʚʝʜʝʥʥʷ ɸʊʆ/ʆʆʉ.  
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ʋ ʣʽʪʝʨʘʪʫʨʽ, ʧʨʠʩʚʷʯʝʥʽʡ ʜʘʥʽʡ ʧʨʦʙʣʝʤʽ, ʮʽ ʧʠʪʘʥʥʷ ʚʽʜʦʙʨʘʞʝʥʽ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ, ʱʦ ʩʪʘʣʦ ʧʨʠʚʦʜʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʩʝ ʚʠʱʝʦʟʥʘʯʝʥʝ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʧʦʰʫʢʫ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʽ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʾʭ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ.  
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ʈʦʟʜʽʣ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ʄʘʪʝʨʽʘʣʠ ʪʘ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ 

 ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʟ 

ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ ʛʨʫʜʝʡ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʦʙʩʷʛʽʚ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ɯɯɯ ʨʽʚʝʥʴ), ʦʙʩʷʛʫ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ 

ʫʰʢʦʜʞʝʥʴ, ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʨʘʥʘʭ ʧʘʨʝʥʭʽʤʠ ʣʝʛʝʥʴ ʟʘ ʨʘʭʫʥʦʢ 

ʢʣʽʥʽʯʥʦʛʦ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ɺʇʇɻ ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʪʘ ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʘʭ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ. 

 ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʙʘʟʽ ʭʽʨʫʨʛʽʯʥʦʾ ʢʣʽʥʽʢʠ 

ɺʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʎʝʥʪʨʫ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ (ɺʄʂʎ ʇʥʈ) 

ʤ̔ ʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʧʨʠʥʮʠʧʽʚ ʙʽʦʝʪʠʢʠ, ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʥʘʣʝʞʥʦʾ 

ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʟ ʦʩʦʙʣʠʚʦʶ ʫʚʘʛʦʶ ʜʦ ʚʠʤʦʛ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. 

ʇʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʡʰʦʚ ʝʢʩʧʝʨʪʠʟʫ ʢʦʤʽʩʽʾ ʟ ʧʠʪʘʥʴ ʙʽʦʝʪʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʝʪʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ɺʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʤʫ 

ʢʣʽʥʽʯʥʦʤʫ ʮʝʥʪʨʽ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ (ɺʄʂʎ ʇʥʈ), ʦʪʨʠʤʘʚ ʩʭʚʘʣʴʥʠʡ 

ʚʠʩʥʦʚʦʢ ʪʘ ʚʠʟʥʘʥʠʡ ʪʘʢʠʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʤ ʚʠʤʦʛʘʤ, ʝʪʠʯʥʠʤ ʥʦʨʤʘʤ ʪʘ ʧʨʠʥʮʠʧʘʤ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʩʧʝʢʪʠʚʥʦ ʪʘ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ. 

 ɿ ʢʚʽʪʥʷ 2014 ʧʦ ʛʨʫʜʝʥʴ 2019 ʨʦʢʫ ʚʽʜʜʽʣʝʥʥʷ ʭʽʨʫʨʛʽʯʥʦʾ ʢʣʽʥʽʢʠ ɺʄʂʎ 

ʇʥʈ ʙʫʣʦ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʦ 2161 ʧʦʨʘʥʝʥʦʛʦ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʟ ʥʠʭ ʟ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ - 308, ʱʦ ʩʢʣʘʣʦ 14,28% 

ʚʽʜ ʫʩʽʭ ʧʦʨʘʥʝʥʠʭ ʫ ʛʨʫʜʥʫ ʢʣʽʪʢʫ. 

 ɼʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʝʥʦ 207 ʧʦʨʘʥʝʥʠʭ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʷʢʽ ʙʫʣʠ 

ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ: 
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ɯ  (ʦʩʥʦʚʥʘ ʛʨʫʧʘ) ï 97 (46, 85%) ʧʦʨʘʥʝʥʠʭ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʛʨʫʜʥʷ 2016 ʨ. ï ʛʨʫʜʥʷ 2019 ʨ. ʋ ʥʠʭ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʦʜʘʪʢʦʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʘ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʪʘ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʥʦʚʘ ʪʘʢʪʠʢʘ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ 

ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ (ʨʠʩ 2.1).   

ɯɯ (ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ) ï 110 (53,15%) ʧʦʨʘʥʝʥʠʭ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ 

ʣʽʢʫʚʘʥʥʷ ʜʦ ɺʄʂʎ ʇʥʈ ʟ ʢʚʽʪʥʷ 2014 ʨ. ʜʦ ʛʨʫʜʥʷ 2019 ʨ. ʽ ʚ ʥʠʭ ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ: ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ, 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ, ʄʉʂʊ, ʍʆ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʪʨʘʜʠʮʽʡʥʠʤ 

ʩʧʦʩʦʙʦʤ, ʙʝʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʘʥʴ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ɺɸʊʉ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʉʊ. 

ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʚ ʧʽʜʛʦʪʦʚʯʠʡ ʪʘ 6 ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ:  

ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ ʧʝʨʝʜʙʘʯʘʚ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, 

ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ ʯʘʩʪʦʪʫ ʪʘ ʩʪʨʫʢʪʫʨʫ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ 

ʛʨʫʜʝʡ ʫ ʩʫʯʘʩʥʠʭ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʘʭ, ʧʘʪʦʛʝʥʝʟ, ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʣʽʢʫʚʘʥʥʷ, 

ʚʠʙʽʨ ʥʘʧʨʷʤʫ, ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʙôʻʢʪʘ, ʧʨʝʜʤʝʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʙʘʟʠ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʩʷʛʫ.  

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷ:  

1) ʥʘʷʚʥʽʩʪʴ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ; 

2) ʥʘʷʚʥʽʩʪʴ ʛʝʤʦ- ʘʙʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ; 

3) ʥʘʷʚʥʽʩʪʴ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʚʠʷʚʣʝʥʠʭ ʧʨʠ 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ ʘʙʦ ʢʦʤʧôʶʪʝʨʥʽʡ ʪʦʤʦʛʨʘʬʽʾ; 

4) ʜʨʝʥʫʚʘʥʥʷ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟ ʧʨʠʚʦʜʫ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ.  

ʅʝ ʚʢʣʶʯʘʣʠʩʴ ʫ ʜʦʩʣʽʜʞʝʥʥʷ:  

1) ʧʦʨʘʥʝʥʽ ʟ ʚʘʞʢʽʩʪʶ ʫʰʢʦʜʞʝʥʴ ʟʘ ʰʢʘʣʦʶ AIS ɯV-V ʩʪ.; 

2) ʧʦʨʘʥʝʥʽ ʟ ʧʦʻʜʥʘʥʠʤʠ ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ; 

3) ʧʦʨʘʥʝʥʽ ʟ ʣʝʪʘʣʴʥʠʤ ʚʠʧʘʜʢʦʤ ʣʽʢʫʚʘʥʥʷ. 
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ʈʠʩ. 2.1 ʈʦʟʨʦʙʣʝʥʠʡ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʥʘ ɯɯɯ ʨʽʚʥʽ ʄɿ 

ʧʨʠ ɺʇʇɻ, ʷʢʘ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʫ ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ.  

 

  

ʅʘʷʚʥʽʩʪʴ ʛʝʤʦ-, ʧʥʝʚʤʦʪʦʨʘʢʩʘ, ʉʊ ɺʽʜʩʫʪʥʽʩʪʴ ʛʝʤʦ-, ʧʥʝʚʤʦʪʦʨʘʢʩʘ, ʉʊ 

ɼʠʥʘʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ,  

ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʪʝʨʘʧʽʷ 

ʅʘʷʚʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ 

ʜʨʝʥʫʚʘʥʥʷ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ 

ɺʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ 

ʜʨʝʥʫʚʘʥʥʷ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ 

 
ɼʨʝʥʫʚʘʥʥʷ, 

ʨʝʜʨʝʥʫʚʘʥʥʷ 

ɻʝʤʦʪʦʨʘʢʩ 

(ʱʦ 

ʟʛʦʨʥʫʚʩʷ) 

ʇʥʝʚʤʦʪʦʨʘʢʩ ʅʘʷʚʥʽʩʪʴ ʉʊ 

ʊʀʇ ɯɯɯ 

ʊʀʇ ɯ  ʊʀʇ ɯɯ 

ɺɸʊʉ + ʛʝʤʦʩʪʘʟ+ 

ʩʘʥʘʮʽʷ 

ɺɸʊʉ + ʄʘʛʥʽʪʦʜʝʪʝʢʮʽʷ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʟ ʨʘʥʠ ʉʊ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʛʝʥʝʟʫ 

ɺɸʊʉ + ʚʽʜʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ɿʤʝʥʰʝʥʥʷ 

ʩʢʠʜʘʥʥʷ 

ʧʦʚʽʪʨʷ 

ɿʙʝʨʽʛʘʥʥʷ 

ʩʢʠʜʘʥʥʷ 

ʧʦʚʽʪʨʷ 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʢʘʨʜʽʦʭʽʨʫʨʛʽʯʥʠʡ 

ʩʪʘʮʽʦʥʘʨ ʽʟ ɸʐʂ 

ʅʘʜʭʦʜʞʝʥʥʷ ʥʘ ɯɯɯ ʨʽʚʝʥʴ ʧʘʮʽʻʥʪʘ ʟ ɺʇʇɻ 

(ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʉʂʊ ʆɻʂ ʪʘ ʆʏʇ) 
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ɽʪʘʧ 1. ɺʠʚʯʝʥʥʷ ʽʩʥʫʶʯʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʤ ʟ ɺʇɻ ʥʘ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʥʦʤʫ ʨʽʚʥʽ ʄɿ ʥʘ ʙʘʟʽ 

ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʥʠʭ ʣʽʢʘʨʝʥʴ (ʎʈʃ) ʪʘ ʚʽʡʩʴʢʦʚʠʭ ʤʦʙʽʣʴʥʠʭ ʛʦʩʧʽʪʘʣʽʚ 

(ɺʄɻ), ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ. ɺʠʟʥʘʯʝʥʥʷ ʾʭ ʯʘʩʪʦʪʠ ʪʘ 

ʩʪʨʫʢʪʫʨʠ. ʅʝʜʦʣʽʢʠ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʧʦʢʨʘʱʝʥʥʷ 

ʪʘ ʧʦʜʦʣʘʥʥʷ ʥʝʜʦʣʽʢʽʚ. ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ɺʇʇɻ ʥʘ ɯɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ (ɺʄʂʎ ʇʥʈ), ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʯʘʩʪʦʪʠ ɺʇʇɻ ʩʝʨʝʜ ʧʦʨʘʥʝʥʠʭ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. 

ɽʪʘʧ 2. ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʧʨʦʤʝʥʝʚʘ ʤʽʢʨʦʩʢʦʧʽʷ ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʷ). ɺʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ.  

ɽʪʘʧ 3. ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʟ 

ɺʇʇɻ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʄʉʂʊ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʾ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ ʪʝʭʥʦʣʦʛʽʷʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

  ɽʪʘʧ 4. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʥʦʚʠʭ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʦʾ 

ʩʭʝʤʠ:  

1. ʂʦʥʪʨʦʣʴ ʟʘ ʥʘʜʭʦʜʞʝʥʥʷʤ ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʠʭ ʧʦʨʦʞʥʠʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ  [52]. 

2. ʌʣʫʦʨʝʩʮʝʥʪʥʘ ʜʽʘʛʥʦʩʪʠʢʘ. 

3. ʃʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ. 

4. ʊʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʽʯʥʝ ʫʨʘʭʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʫʨʘʞʝʥʥʷ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ 

ʨʘʥʦʚʦʛʦ ʭʦʜʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʪʷʞʢʦʩʪʽ ʧʦʨʘʥʝʥʥʷ. 

5. ʄʘʛʥʽʪʦʜʝʪʝʢʮʽʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʉʊ ʛʨʫʜʝʡ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ɺɸʊʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ. 

6. ʋɿɼ ʣʝʛʝʥʴ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʣʽʢʫʚʘʥʥʷ. 

7. ɹʽʣʴʰ ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʱʽʣʴʥʦʩʪʽ ʪʘ ʬʦʨʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʦʣʦʛʽʡ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ; 
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8. ɺʠʢʦʥʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦʾ ɺɸʊʉ ʫ ʨʽʟʥʠʭ ʦʙʩʷʛʘʭ; 

9. ɼʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ.  

10. ʋʜʦʩʢʦʥʘʣʝʥʽ ʧʦʢʘʟʘʥʥʷ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ɺɸʊʉ ʫ ʧʦʨʘʥʝʥʠʭ ʟ 

ɺʇʇɻ ʥʘ ɯɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʄɼ. 

ɽʪʘʧ 5. ʆʮʽʥʢʘ ʪʘ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʽʡ 

ʪʘ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ:  

1. ɺʠʨʘʟʥʽʩʪʴ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ (ɺɹʉ) ʟʘ ʚʽʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʶ 

ʰʢʘʣʦʶ (ɺɸʐ) ʥʘ 3 ʪʘ 5 ʜʦʙʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ;  

2. ʈʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙ ʣʝʛʝʥʴ (ʌɺɼ, ʩʧʽʨʦʤʝʪʨʽʷ);  

3. ʏʘʩʪʦʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʫ  

ʨʘʥʥʴʦʤʫ ʪʘ ʚʽʜʜʘʣʝʥʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

4. ʇʦʚʥʦʪʘ ʚʠʜʘʣʝʥʥʷ (ʢʽʣʴʢʽʩʪʴ ʚʠʜʘʣʝʥʠʭ) ʉʊ. 

5. ʊʨʠʚʘʣʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (ʯʘʩʠ, ʭʚʠʣʠʥʠ). 

6. ʊʨʠʚʘʣʽʩʪʴ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʣʽʢʫʚʘʥʥʷ (ʣʽʞʢʦ-ʜʝʥʴ). 

 ɽʪʘʧ 6. ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɸʥʘʣʽʟ ʙʝʟʧʦʩʝʨʝʜʥʽʭ, ʥʘʡʙʣʠʞʯʠʭ ʪʘ 

ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ɹʝʟʧʦʩʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʣʠʩʷ 

ʚʽʜ ʤʦʤʝʥʪʫ ʧʦʨʘʥʝʥʥʷ ʜʦ ʚʠʧʠʩʢʠ ʟ ʩʪʘʮʽʦʥʘʨʫ, ʥʘʡʙʣʠʞʯʽ ï ʚ ʪʝʨʤʽʥ ʚʽʜ 

ʚʠʧʠʩʢʠ ʜʦ 1 ʨʦʢʫ, ʚʽʜʜʘʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ï ʚʽʜ 1 ʨʦʢʫ ʜʦ 3 ʨʦʢʽʚ. ʇʦʨʽʚʥʷʥʥʷ, 

ʦʮʽʥʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʪʘ  ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ɺʠʩʥʦʚʢʠ. ɿʘʢʣʶʯʝʥʥʷ. 

ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʩʭʚʘʣʝʥʠʡ ʢʦʤʽʩʽʻʶ ʟ ʧʠʪʘʥʴ ʙʽʦʝʪʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʝʪʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ɺʄʂʎ ʇʥʈ, ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ 

ʤʽʩʪʷʪʴ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʩʫʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʥʦ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʽʩʥʫʶʯʠʭ ʙʽʦʝʪʠʯʥʠʭ ʥʦʨʤ ʪʘ ʥʘʫʢʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʱʦʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʧʘʮʽʻʥʪʽʚ. 

ʇʦʨʘʥʝʥʽ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. ʈʦʟʧʦʜʽʣ 

ʧʦʨʘʥʝʥʠʭ ʟʘ ʚʽʢʦʤ ʩʭʦʞʠʡ ʚ ʦʙʦʭ ʛʨʫʧʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.1. 

ʊʘʙʣʠʮʷ 2.1  

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʚʽʢʦʤ, n (%)  
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ɻʨʫʧʠ ɺʽʢʦʚʽ ʛʨʫʧʠ, ʨʦʢʠ 

<20 20-29 30-39 40-49 50-60 

ʆʩʥʦʚʥʘ 

(n=97) 

4 (4,0Ñ2,0)* ** 

ɢ2=32,25 

ɢ2=30,84 

36 (37Ñ4,9) 35 (36Ñ4,9) 16 (16Ñ3,7)* ** 

ɢ2=10,51 

ɢ2=9,6 

5 (5,0Ñ2,2)* ** 

ɢ2=29,72 

ɢ2=28,34 

ʇʦʨʽʚʥʷʥʥʷ 

(n=110) 

3 (3,0Ñ1,6)* ** 

ɢ2=53,29 

ɢ2=38,14 

49 (45Ñ4,7) 39 (35Ñ4,5) 14  (13Ñ3,2)* ** 

ɢ2=27,25 

ɢ2=15,53 

6 (5,5Ñ2,3)* ** 

ɢ2=44,82 

ɢ2=30,42 

ɺʩʴʦʛʦ 

(n=207) 

7 (3,4Ñ1,2)* ** 

ɢ2=85,02 

ɢ2=68,9 

85  (41Ñ3,4) 74 (36Ñ3,3) 30 (14Ñ2,4)* ** 

ɢ2=36,42 

ɢ2=24,86 

11 (5,3Ñ1,5)* ** 

ɢ2=74,26 

ɢ2=58,76 

ʇʨʠʤʽʪʢʠ: * - ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʯʘʩʪʦʪʽ ʧʦʪʨʘʧʣʷʥʥʷ ʭʚʦʨʠʭ ʫ ʚʽʢʦʚʽʡ ʛʨʫʧʽ 20-29 ʨʦʢʽʚ ʪʘ 

ʽʥʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʜʦʩʪʦʚʽʨʥʽ (ʨ<0,05); ** - ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʯʘʩʪʦʪʽ  ʧʦʪʨʘʧʣʷʥʥʷ ʭʚʦʨʠʭ ʫ 

ʚʽʢʦʚʽʡ ʛʨʫʧʽ 30-39 ʨʦʢʽʚ ʪʘ ʽʥʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʜʦʩʪʦʚʽʨʥʽ (ʨ<0,05). 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.886 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05; ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.347. ʈʽʰʝʥʥʷ ɔ0 

 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 2.1 ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ 

ʦʙʦʭ ʛʨʫʧ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ 20-29 ʨʦʢʽʚ ʪʘ 30-39 ʨʦʢʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʦ ʤʦʙʽʣʽʟʘʮʽʡʥʦʾ ʧʦʣʽʪʠʮʽ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. 

ɿʘ ʚʠʜʦʤ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘʩʪʫʧʥʠʡ ʨʦʟʧʦʜʽʣ 

ʧʦʨʘʥʝʥʠʭ  ʦʩʥʦʚʥʠʡ ʛʨʫʧʠ ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (ʪʘʙʣ. 2.2). 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ 2.2 ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ɺʇʇɻ ʚ ʦʙʦʭ ʛʨʫʧʘʭ 165 

(79,7Ñ2,8), ʙʫʣʠ ʦʩʢʦʣʢʦʚʽ, ʱʦ ʧʦʚʷʟʘʥʝ ʟ ʙʽʣʴʰ ʘʢʪʠʚʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚʠʙʫʭʦʚʦʾ ʟʙʨʦʾ, ʯʘʩʪʠʤʠ ʧʦʟʠʮʽʡʥʠʤʠ ʦʙʩʪʨʽʣʘʤʠ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʙʦʡʦʚʠʭ ʜʽʡ 

ʧʽʜ ʯʘʩ ɸʊʆ/ʆʆʉ. ɺʽʜʥʦʩʥʘ ʙʽʣʴʰʽʩʪʴ ʦʩʢʦʣʢʦʚʠʭ ʧʦʨʘʥʝʥʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʽ, ʘʣʝ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ  ʚʠʷʚʠʣʠʩʴ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʠʤʠʤʠ. 
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ʊʘʙʣʠʮʷ 2.2 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʝʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ, n (%) 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʛʨʫʧʠ 

ɽʪʽʦʣʦʛʽʷ ʈʘʟʦʤ 

ʆʩʢʦʣʢʦʚʝ ʧʦʨʘʥʝʥʥʷ ʂʫʣʴʦʚʝ ʧʦʨʘʥʝʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ  78 (80,4Ñ4,1)  19(19,6Ñ4,1)  97 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ  

87 (79,1Ñ3,9)  23(20,9Ñ3,9)  110 

ɺʩʴʦʛʦ  165 (79,7Ñ2,8)  42 (20,3Ñ2,8)  207 

ʏʠʩʣʦ ʩʪʝʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʢʣʘʜʘʻ 0.056 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʝʥʥʷ p<0.05 ʩʢʣʘʜʘʻ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ 

ʟʥʘʯʠʤʘ, ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ p=0.814 

 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʚʘʚʩʷ, 

ʟʫʩʪʨʽʯʘʣʠʩʴ ʧʦʦʜʠʥʦʢ ̔ɺʇʇɻ (ʪʘʙʣ. 2.3). 

ʊʘʙʣʠʮʷ 2.3 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʦʨʘʥʝʥʴ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, n (%) 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʛʨʫʧʠ 

ʇʦʨʘʥʝʥʥʷ 
ɺʩʴʦʛʦ 

ʇʦʦʜʠʥʦʢʽ ʄʥʦʞʠʥʥʽ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 89 (91,8Ñ2,8) 8 (8,2Ñ2,8) 97 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 99 (90Ñ2,9) 11 (10Ñ2,9) 110 

ɺʩʴʦʛʦ 188 (90,8Ñ2,0) 19 (9,2Ñ2,0) 207 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.190 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3,841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.663 

ʈʽʰʝʥʥʷ ɔ0 

 

ʋ ʪʘʙʣ. 2.4 ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʧʨʦ ʨʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ 

ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ. 
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ʊʘʙʣʠʮʷ 2.4 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ, n (%) 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʛʨʫʧʠ ɽʪʽʦʣʦʛʽʷ ʈʘʟʦʤ 

ʉʣʽʧʽ ʧʦʨʘʥʝʥʥʷ ʅʘʩʢʨʽʟʥʽ 

ʧʦʨʘʥʝʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ  77 (79,4Ñ4,1) 20 (20,6Ñ4,1) 97 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ  84 (76,4Ñ4,1) 26 (23,6Ñ4,1) 110 

ɺʩʴʦʛʦ  161 (77,8Ñ2,9) 46 (22,2Ñ2,9) 207 

ʏʠʩʣʦ ʩʪʝʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻ 1 

ɿʥʘʯʝʥʠʝ ʢʨʠʪʝʨʽʶ ɢ2 ʩʢʣʘʜʘʻ 0.272 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʢʣʘʜʘʻ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ 

ʟʥʘʯʠʤʠʡ, ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ p=0.603 

 

ʋ ʪʘʙʣ. 2.5 ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʧʨʦ ʨʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʣʦʢʘʣʽʟʘʮʽʻʶ 

ʧʦʨʘʥʝʥʥʷ. 

ʊʘʙʣʠʮʷ 2.5 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʧ (%) 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʛʨʫʧʠ 

ʃʦʢʘʣʽʟʘʮʽʷ ʧʦʨʘʥʝʥʥʷ ʈʘʟʦʤ 

ʉʝʨʝʜʦʩʪʽʥʥʷ ʇʨʘʚʘ 

ʧʣʝʚʨʘʣʴʥʘ 

ʧʦʨʦʞʥʠʥʘ 

ʃʽʚʘ 

ʧʣʝʚʨʘʣʴʥʘ 

ʧʦʨʦʞʥʠʥʘ 

ʆʙʠʜʚʽ 

ʧʣʝʚʨʘʣʴʥʽ 

ʧʦʨʦʞʥʠʥʠ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 4(4,1 Ñ2,0) 46(47,5Ñ5,1) 45(46,3Ñ5,1) 2(2,1Ñ1,4) 97 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 
3(2,7Ñ1,6) 53(48,2Ñ4,8) 52(47,3Ñ4,8) 2(1,8Ñ1,3) 110 

ɺʩʴʦʛʦ 7(3,4Ñ1,2) 99(47,8Ñ3,5) 97(46,9Ñ3,5) 4(1,9Ñ1,0) 207 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻ 3 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.328 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 7.815 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.955 

ʈʽʰʝʥʥʷ ɔ0 
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ɿʘ ʣʦʢʘʣʽʟʘʮʽʝʶ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʦ ʩʪʨʘʞʜʘʣʘ 

ʧʨʘʚʘ ʘʙʦ ʣʽʚʘ ʧʣʝʚʨʘʣʴʥʘ ʧʦʨʦʞʥʠʥʘ, ʜʫʞʝ ʨʽʜʢʠʤʠ ʙʫʣʠ ʧʦʨʘʥʝʥʥʷ 

ʩʝʨʝʜʦʩʪʽʥʥʷ ï ʫ 7(3,4Ñ1,2) ʪʘ ʦʙʦʭ ʧʣʝʚʨʘʣʴʥʠʭ ʧʦʨʦʞʥʠʥ ï ʫ 4 (1,9Ñ1,0) 

ʧʦʨʘʥʝʥʠʭ. 

ʅʝʟʚʘʞʘʶʯʠ, ʥʘ ʪʝ, ʱʦ ʚʩʽ ʧʦʨʘʥʝʥʽ ʙʫʣʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷʤʠ, ʷʢʽ 

ʧʨʦʭʦʜʷʪʴ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʤʝʜʠʯʥʽ ʢʦʤʽʩʽʾ ʪʘ ʧʨʠʟʥʘʥʽ ʛʦʜʥʠʤʠ ʜʣʷ ʩʣʫʞʙʠ ʫ 

ɿʉʋ, ʫ ʜʝʷʢʠʭ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʭʨʦʥʽʯʥʘ ʩʫʧʫʪʥʷ ʧʘʪʦʣʦʛʽʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʪʘʙʣ. 

2.6. 

ʊʘʙʣʠʮʷ 2.6 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʥʘʷʚʥʽʩʪʶ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ, n (%) 

ʉʫʧʫʪʥʷ ʧʘʪʦʣʦʛʽʷ ɼʦʩʣʽʜʞʫʚʘʥʽ ʛʨʫʧʠ ʈʘʟʦʤ 

ʆʩʥʦʚʥʘ 

ʛʨʫʧʘ 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

ʅʝʤʘʻ 58(59,8Ñ5,0) 65(59Ñ4,7) 123(59Ñ3,4) 

ɯʍʉ. ɼʠʬʫʟʥʠʡ 

ʢʘʨʜʽʦʩʢʣʝʨʦʟ. ʉʅ 0 

4(4,1Ñ2,0) 7(6,4Ñ2,3) 11(5,3Ñ1,5) 

ɻʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ 5(5,2Ñ2,2) 6(5,4Ñ2,1) 11(5,3Ñ1,5) 

ʍʨʦʥʽʯʥʠʡ ʛʘʩʪʨʦʜʫʦʜʝʥʽʪ 8(8,2Ñ2,8) 9(8,2Ñ2,6) 17(8,2Ñ1,9) 

ɸʣʽʤʝʥʪʘʨʥʝ ʦʞʠʨʽʥʥʷ 5(5,2Ñ2,2) 4(3,6Ñ1,9) 9(4,3Ñ1,4) 

ʍʨʦʥʽʯʥʠʡ ʙʨʦʥʭʽʪ 17(17,5Ñ3,9) 19(17,4Ñ3,6) 36(17,4Ñ2,6) 

ʈʘʟʦʤ 97 110 207 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻ 5 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.775 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 11.07 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʰʝʥʥʷ ɔ0 

 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʽʚ ʚʘʞʢʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ ʛʨʫʜʝʡ ʙʫʣʦ ʦʙʨʘʥʦ ʰʢʘʣʫ 

AIS ("Abbreviated Injury Scale". trauma.org. Archived from the original on 6 

January 2011. Retrieved 2011-01-23), ʷʢ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʫ, ʨʦʟʧʦʚʩʶʜʞʝʥʫ ʪʘ 

ʧʽʜʭʦʜʷʱʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʉʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘʩʪʫʧʥʠʡ ʨʦʟʧʦʜʽʣ ʟʘ ʚʘʞʢʽʩʪʶ ʧʦʨʘʥʝʥʥʷ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. 2.7. 

ʊʘʙʣʠʮʷ 2.7 

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʟʘ ʩʪʫʧʝʥʝʤ ʚʘʞʢʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ ʛʨʫʜʝʡ ʟʘ ʰʢʘʣʦʶ 

AIS, (%) 

ɻʨʫʧʠ 
ʉʪʫʧʝʥʴ ʚʘʞʢʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ ʟʘ ʰʢʘʣʦʶ AIS 

1 2 3 4 5 

ʆʩʥʦʚʥʘ (n=97) 17 (18Ñ3,9) 44 (45Ñ5,1) 
34 (35Ñ4,8)  

+2 (2,0Ñ1,4) 
0 0 

ʇʦʨʽʚʥʷʥʥʷ 

(n=110) 
34 (31Ñ4,4) 49 (45Ñ4,7) 

25 (23Ñ4,1)  

+2 (2,0Ñ1,3) 
0 0 

ʋʩʴʦʛʦ (n=207) 50 (24Ñ3,0) 93 (45Ñ3,5) 
59 (29Ñ3,2)  

+4 (2,0Ñ1,0) 
0 0 

  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʟ ɺʇʇɻ, ʱʦ ʟʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʣʽʢʫʚʘʥʥʽ ʫ ɺʄʂʎ ʇʥʈ ʟ ʢʚʽʪʥʷ 2014 ʧʦ ʛʨʫʜʝʥʴ 2019 ʨʦʢʫ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ 

ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ɸʊʆ/ʆʆʉ, ʧʝʨʝʚʘʞʘʣʠ ʧʦʦʜʠʥʦʢʽ ʦʩʢʦʣʢʦʚʽ ʚʦʛʥʝʧʘʣʴʥʽ 

ʧʦʨʘʥʝʥʥʷ ʟ ʣʦʢʘʣʽʟʘʮʽʻʶ  ʥʘ ʜʽʣʷʥʮʽ ʣʽʚʦʾ ʘʙʦ ʧʨʘʚʦʾ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ.  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʢʨʝʤʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʇʇɻ ʥʝ ʚʠʷʚʠʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʨʦʟʭʦʜʞʝʥʴ, ʷʢʽ  ʤʦʛʣʠ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʘʞʢʽʩʪʶ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʙʦʡʦʚʠʭ ʜʽʡ. ʆʙʠʜʚʽ ʛʨʫʧʠ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ. 

 

2.2. ʄʝʪʦʜʠ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɿʘʛʘʣʴʥʝ ʢʣʽʥʽʢʦ-ʘʥʘʤʥʝʩʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ. ʇʨʦʚʦʜʠʣʦʩʴ ʫʩʽʤ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʧʦʨʘʥʝʥʠʤ, ʚʢʣʶʯʘʣʦ ʦʧʠʪʫʚʘʥʥʷ, ʦʛʣʷʜ, ʧʘʣʴʧʘʮʽʶ, 

ʧʝʨʢʫʩʽʶ, ʘʫʩʢʫʣʴʪʘʮʽʶ. ʗʢʱʦ ʧʦʨʘʥʝʥʠʡ ʙʫʚ ʧʨʠʪʦʤʥʠʤ,  ʚʽʥ ʜʝʪʘʣʴʥʦ 

ʦʧʠʪʫʚʘʚʩʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʽ ʭʘʨʘʢʪʝʨ ʩʢʘʨʛ, ʧʨʦʚʦʜʠʣʦʩʴ ʫʪʦʯʥʝʥʥʷ ʦʙʩʪʘʚʠʥ ʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʪʨʠʤʘʥʥʷ ʧʦʨʘʥʝʥʥʷ. ʈʝʪʝʣʴʥʦ ʚʠʚʯʘʣʘʩʷ ʤʝʜʠʯʥʘ 
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ʜʦʢʫʤʝʥʪʘʮʽʷ, ʦʙʩʷʛ ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʨʽʚʥʷʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ  

ʜʦʩʣʽʜʞʝʥʴ ʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʨʝʟʫʣʴʪʘʪʠ.  

ɿôʷʩʦʚʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʧʝʨʝʥʝʩʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʚ ʘʥʘʤʥʝʟʽ. ɹʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʽʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʶ ʰʢʘʣʦʶ 

ɺɸʐ (Wewers ME, Lowe NK., 1990).  

ʇʨʦʚʦʜʠʚʩʷ ʟʘʛʘʣʴʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʬʽʟʠʢʘʣʴʥʠʡ ʦʛʣʷʜ ʫʩʴʦʛʦ ʪʽʣʘ, 

ʨʝʪʝʣʴʥʦ ʟʦʥʠ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ (ʚʦʛʥʝʧʘʣʴʥʠʭ ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʨʘʥ), ʧʦʚôʷʟʦʢ, ʜʨʝʥʘʞʽʚ, ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʭʘʨʘʢʪʝʨ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʦʢʨʝʤʥʦʛʦ. ɺʠʟʥʘʯʘʣʠ ʥʘʧʨʷʤʦʢ ʽ ʪʨʘʻʢʪʦʨʽʶ ʨʫʭʫ ʨʘʥʷʯʦʛʦ ʩʥʘʨʷʜʘ, 

ʨʦʟʤʽʨʠ ʚʭʽʜʥʦʛʦ ʪʘ, ʟʘ ʥʘʷʚʥʦʩʪʽ, ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ. ɺʠʷʚʣʷʣʠʩʷ ʜʦʜʘʪʢʦʚʽ ʽ 

ʩʫʧʫʪʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʪʨʘʚʤʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤ ʧʦʨʘʥʝʥʥʷʤ. 

ɺʠʢʦʥʫʚʘʣʠʩʷ ʧʘʣʴʧʘʮʽʷ ʽ ʧʝʨʢʫʩʽʷ ʫʨʘʞʝʥʦʾ ʦʙʣʘʩʪʽ. ʆʮʽʥʢʘ ʪʷʞʢʦʩʪʽ 

ʫʰʢʦʜʞʝʥʴ  ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʰʢʘʣʦʶ AIS. 

ʂʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʩʽʤ ʧʦʨʘʥʝʥʠʤ, ʱʦ ʧʨʠʡʤʘʣʠ 

ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʚʦʜʠʣʠʩʷ ʫʥʽʬʽʢʦʚʘʥʽ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠʢʠ 

ʢʣʽʥʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʙʘʟʽ ʢʣʽʥʽʢʠ ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ɺʄʂʎ ʇʥʈ, ̫ ʢʘ ʤʘʻ ʚʘʣʠʜʥʫ ʘʪʝʩʪʘʮʽʶ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ, ʩʝʨʦʣʦʛʽʯʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʟʘʚ. ʢʣʽʥʽʢʦʶ ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʢ.ʤʝʜ.ʥ., ʐʝʚʯʝʥʢʦ ɺɻ.). 

ʂʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʚʠʢʦʥʫʚʘʚʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ 

ʘʥʘʣʽʟʘʪʦʨʘʭ çSISMEX KX 21-Nè, çABX Micros 60è, ʚʠʟʥʘʯʘʣʠʩʷ ʪʘʢʽ 

ʧʘʨʘʤʝʪʨʠ: ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʚʩʽʭ ʣʝʡʢʦʮʠʪʽʚ, ʣʽʤʬʦʮʠʪʠ, ʤʦʥʦʮʠʪʠ, 

ʛʨʘʥʫʣʦʮʠʪʠ, ʝʦʟʠʥʦʬʽʣʠ, ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʚʩʽʭ ʝʨʠʪʨʦʮʠʪʽʚ, ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʝʤʦʛʣʦʙʽʥʫ, ʧʦʢʘʟʥʠʢ ʛʝʤʘʪʦʢʨʠʪʫ, ʪʨʦʤʙʦʮʠʪʠ. ʐʚʠʜʢʽʩʪʴ ʦʩʽʜʘʥʥʷ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʤʝʪʦʜʦʤ ʇʘʥʯʝʥʢʦʚʘ ʊʇ. 

ʂʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʩʝʯʽ, ʚ ʷʢʦʤʫ ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ ʧʠʪʦʤʽʡ ʚʘʟʽ, ʥʘʷʚʥʦʩʪʽ 

ʪʘ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʘ ʡ ʮʫʢʨʫ, ʚʤʽʩʪʫ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʩʫʜʠʪʠ 

ʧʨʦ ʬʫʥʢʮʽʾ ʥʠʨʦʢ. 

ɹʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʚʠʢʦʥʫʚʘʚʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʘʥʘʣʽʟʘʪʦʨʘʭ 
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çCOBAS MIRAè (F. Hoffmann  La Roche Ltd.) ʽ çRespons 920è (Dunlop), ʚʽʥ 

ʚʢʣʶʯʘʚ ʫ ʩʝʙʝ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʡ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ, ʘʣʴʙʫʤʽʥ/ʛʣʦʙʫʣʽʥʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ, ʙʽʣʽʨʫʙʽʥʫ ʪʘ ʡʦʛʦ ʬʨʘʢʮʽʡ, 

ʝʣʝʢʪʨʦʣʽʪʽʚ ʢʨʦʚʽ, ʨʽʚʥʷ ʩʝʯʦʚʠʥʠ, ʢʨʝʘʪʠʥʽʥʫ, ʘʤʽʣʘʟʠ, ɸʃʊ, ɸʉʊ, 

ʚʠʟʥʘʯʝʥʥʷ ʮʫʢʨʫ ʢʨʦʚʽ, ʚʤʽʩʪ ʢʘʣʽʶ, ʥʘʪʨʽʶ, ʭʣʦʨʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ.  

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʣʝʚʨʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ ʚʠʢʦʥʫʚʘʣʘʩʴ ʡʦʛʦ ʦʮʽʥʢʘ: 

ʢʽʣʴʢʽʩʪʴ, ʢʦʣʽʨ, ʟʘʧʘʭ, ʭʘʨʘʢʪʝʨ, ʧʨʦʚʦʜʠʣʦʩʷ ʡʦʛʦ ʙʽʦʭʽʤʽʯʥʝ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʘʣʠʩʷ ʙʽʣʦʢ, ʮʫʢʦʨ, ʢʠʩʣʦʪʥʽʩʪʴ 

(pH) ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʘʪʦʨʘʭ çCOBAS MIRAè (F. 

Hoffmann-La Roche Ltd.) ʽ çRespons 920è (Dunlop).  

ʂʣʽʥʽʢʦ-̔ ʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʦʥʫʚʘʣʘʩʷ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ 12-

ʢʘʥʘʣʴʥʠʤ ʝʭʦʢʘʨʜʽʦʛʨʘʬʦʤ çCardioLabè (ʍAI-Medic). ʈʦʟʰʠʬʨʦʚʢʘ 

ʢʘʨʜʽʦʛʨʘʤ ʚʠʢʦʥʫʚʘʣʘʩʷ ʩʝʨʪʠʬʽʢʦʚʘʥʠʤʠ ʣʽʢʘʨʷʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ. 

ɼʣʷ ʦʮʽʥʢʠ ʷʢʽʩʥʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, 

ʢʦʥʪʨʦʣʶ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʫ ʜʠʥʘʤʽʮʽ ʚʠʢʦʥʫʚʘʣʘʩʴ 

ʮʠʬʨʦʚʘ ʩʧʽʨʦʛʨʘʬʽʷ ʥʘ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʘʧʘʨʘʪʽ ʉʇ 3000 (ʋʛʦʨʱʠʥʘ).  

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʡ ʨʝʥʪʛʝʥʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ 

ʢʦʤʧʣʝʢʩʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʤʫ ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʂʈɼ  50 çINDIASCOP  01è 

(ʊʆɺ çʂʚʘʥʪè) ʚ 2-ʭ ʧʨʦʝʢʮʽʷʭ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠʭ ʫʢʣʘʜʢʘʭ. 

ʇʨʠ ʧʽʜʦʟʨʽ ʥʘ ɺʇʇɻ ʚʩʽʤ ʧʦʨʘʥʝʥʠʤ ʧʨʦʚʦʜʠʣʘʩʷ ʄʉʂʊ ʟʦʥ ʫʰʢʦʜ-

ʞʝʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʪʦʤʦʛʨʘʬʽ ʽʟ ʩʪʘʥʜʘʨʪʥʠʤ ʩʪʦʣʦʤ TSX-031A/1C 

Activion 16, TOSHIBA (ʗʧʦʥʽʷ), ʟʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʦʥʠ ʦʙʩʪʝʞʝʥʥʷ, ʟ ʧʦʜʘʣʴʰʦʶ ʦʙʨʦʙʢʦʶ ʚ ʧʨʦʛʨʘʤʽ çVitrea 

6.1è. ʊʦʚʱʠʥʘ ʟʨʽʟʫ ʩʪʘʥʦʚʠʣʘ 0,5 ʤʤ ʘʙʦ 1 ʤʤ. 

ʇʨʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʮʽʥʶʚʘʣʠ ʮʽʣʽʩʥʽʩʪʴ ʢʽʩʪʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨ, ʥʘʷʚʥʽʩʪʴ ʢʽʩʪʢʦʚʦ-ʪʨʘʚʤʘʪʠʯʥʠʭ ʫʰʢʦʜʞʝʥʴ, ʚʽʣʴʥʦʛʦ ʧʦʚʽʪʨʷ 

ʪʘ/ʘʙʦ ʚʽʣʴʥʦʾ ʨʽʜʠʥʠ ʚ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʜʽʣʷʥʦʢ ʟʘʪʝʤʥʝʥʥʷ 

ʣʝʛʝʥʝʚʦʛʦ ʧʦʣʷ, ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʢʦʥʪʫʨʫ, ʜʝʬʦʨʤʘʮʽʶ, ʚʠʩʦʪʫ ʩʪʦʷʥʥʷ 
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ʜʽʘʬʨʘʛʤʠ, ʥʘʷʚʥʽʩʪʴ ʛʘʟʫ ʚ ʩʝʨʝʜʦʩʪʽʥʥʽ ʪʘ ʧʽʜ ʢʫʧʦʣʦʤ ʜʽʘʬʨʘʛʤʠ, 

ʝʤʬʽʟʝʤʠ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʥʘʷʚʥʽʩʪʴ ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʾʭ 

ʢʽʣʴʢʽʩʪʴ, ʨʦʟʤʽʨʠ, ʛʣʠʙʠʥʫ ʡ ʣʦʢʘʣʽʟʘʮʽʶ ʟʥʘʭʦʜʞʝʥʥʷ. ɼʦʜʘʪʢʦʚʦ ʦʮʽʥʶʚʘʣʠ 

ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʧʣʝʚʨʘʣʴʥʠʭ ʜʨʝʥʘʞʽʚ, 

ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʦʾ ʨʽʜʠʥʠ ʫ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʽ, ʥʘʷʚʥʽʩʪʴ ʪʘ ʚʨʘʞʝʥʽʩʪʴ 

ʜʝʬʦʨʤʘʮʽʾ ʢʦʥʪʫʨʫ ʧʣʝʚʨʘʣʴʥʠʭ ʩʠʥʫʩʽʚ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ  68 ʧʦʨʘʥʝʥʠʭ  ʟ ɺʇʇɻ ʪʘ ʫʰʢʦʜʞʝʥʥʷʤ 

ʣʝʛʝʥʴ ʚ ʧʝʨʽʦʜ ʚʽʜ 1 ʜʦʙʠ ʜʦ 30 ʜʥʽʚ ʧʽʩʣʷ  ʙʫʣʦ ʚʠʢʦʥʘʥʝ ʋɿɼ ʆɻʇ ʢʦʞʥʫ 

ʜʦʙʫ ʚ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʪʘ 1 ʨʘʟ ʥʘ 3 ʜʦʙʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦ  

ʜʘʪʠ ʚʠʧʠʩʢʠ. ʋɿɼ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʩʢʘʥʫʶʯʦʛʦ çVoluson E6è ((General Electric), ʅʽʤʝʯʯʠʥʘ) ʝʢʩʧʝʨʪʥʦʛʦ ʢʣʘʩʫ ʟ 

ʜʘʪʯʠʢʘʤʠ: ʣʽʥʽʡʥʠʡ SP (6-12 ʄɻʮ); ʢʦʥʚʝʢʩʥʠʡ 4 C-D (2-5 ʄɻʮ); ʜʣʷ 

ʪʨʠʚʠʤʽʨʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ RAB4-8L (4-8 ʄɻʮ). 

ɿʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʩʦʥʦʛʨʘʬʽʯʥʘ ʦʮʽʥʢʘ ʥʦʨʤʠ ʪʘ ʧʘʪʦʣʦʛʽʾ ʣʝʛʝʥʴ. 

ɿʚʝʨʪʘʣʠ ʫʚʘʛʫ ʥʘ ʩʦʥʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ ʧʘʨʽʻʪʘʣʴʥʦʾ ʪʘ ʚʽʩʮʝʨʘʣʴʥʦʾ ʧʣʝʚʨʠ, ʪʽʥʽ 

ʨʝʙʝʨ. ʊʘʢʦʞ ʬʽʢʩʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʩʦʥʦʛʨʘʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ: 

çʢʨʠʣʘ ʢʘʞʘʥʘè, çʭʚʦʩʪʠ ʢʦʤʝʪè çɸ-ʧʨʦʬʽʣʴè, çʧʽʱʘʥʠʡ ʧʣʷʞè 

çʩʪʨʝʪʦʩʬʝʨʠè, ʱʦ ʜʦʟʚʦʣʷʣʦ ʜʦʩʪʦʚʽʨʥʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʋɿ ʦʟʥʘʢʠ 

ʧʥʝʚʤʦʪʦʨʘʢʩʫ, ʧʣʝʚʨʘʣʴʥʦʛʦ ʚʠʧʠʪʫ, ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ, ʘʣʴʚʝʦʣʷʨʥʦ-

ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ, ʢʦʥʩʦʣʽʜʘʮʽʡʥʦʛʦ ʩʽʥʜʨʦʤʫ, ʝʤʬʽʟʝʤʘʪʦʟʥʠʭ ʟʤʽʥ.  

ʋ ʨʝʞʠʤʽ ʢʦʣʴʦʨʦʚʦʛʦ ʜʦʧʧʣʝʨʽʚʩʴʢʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠʩʷ  ʩʪʘʥ 

ʟʘʛʘʣʴʥʦʾ ʽ ʨʝˇʽʦʥʘʨʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʣʝʛʝʥʴ, ʩʪʘʥ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʘ 

ʨʝʛʽʦʥʘʨʥʠʭ ʘʨʪʝʨʽʡ ʽ ʚʝʥ, ʬʽʢʩʫʚʘʣʠʩʷ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ,  ʚʠʢʦʥʫʚʘʣʘʩʷ 

ʢʦʤʧʨʝʩʽʡʥʘ ʧʨʦʙʘ. ʚʠʷʚʣʷʣʘʩʷ ʥʘʷʚʥʽʩʪʴ ʪʨʦʤʙʦʟʽʚ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʨʘʭʦʚʫʚʘʣʠ ʣʦʢʘʣʽʟʘʮʽʶ, ʥʘʧʨʷʤʦʢ ʪʘ ʨʦʟʤʽʨʠ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ, ʥʘʷʚʥʽʩʪʴ 

ʨʽʜʠʥʥʠʭ ʩʢʫʧʯʝʥʴ ʽ ʫʪʚʦʨʝʥʴ, ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʫʪʦʯʥʝʥʥʷʤ ʾʭ ʱʽʣʴʥʦʩʪʽ, 

ʣʦʢʘʣʽʟʘʮʽʾ, ʨʦʟʤʽʨʽʚ, ʧʨʦʝʢʮʽʾ ʥʘ  ʥʘʡʙʣʠʞʯʫ ʪʦʯʢʫ ʥʘ ʧʦʚʝʨʭʥʶ ʪʽʣʘ. ʉʪʦʨʦʥʥʽ 

ʪʽʣʘ ʤʝʪʘʣʝʚʦʾ ʱʽʣʴʥʦʩʪʽ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʫ ʚʠʛʣʷʜʽ ʛʽʧʨʝʭʦʛʝʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʟ 

ʯʽʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ ʽ ʥʘʷʚʥʽʩʪʶ  ʚʠʨʘʟʥʦʾ ʘʢʫʩʪʠʯʥʦʾ ʪʽʥʽ.  

ʍʽʨʫʨʛʽʯʥʘ ʨʝʚʽʟʽʷ ʨʘʥ. ʇʽʜ ʯʘʩ ʭʽʨʫʨʛʽʯʥʦʾ ʦʙʨʦʙʢʠ (ʍʆ) ʧʨʠ 
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ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʽʡ ʤʘʥʫʘʣʴʥʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʨʝʚʽʟʽʾ ʚʦʛʥʝʧʘʣʴʥʠʭ ʨʘʥ 

ʚʠʢʦʥʫʚʘʣʘʩʷ ʦʮʽʥʢʘ ʟʦʚʥʽʰʥʽʭ ʨʦʟʤʽʨʽʚ ʨʘʥ, ʥʘʧʨʷʤʢʫ ʽ ʧʨʦʪʷʞʥʦʩʪʽ ʨʘʥʦʚʦʛʦ 

ʢʘʥʘʣʫ, ʭʘʨʘʢʪʝʨʫ ʧʦʨʘʥʝʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʫʰʢʦʜʞʝʥʴ, ʨʘʥʦʚʠʭ 

ʢʘʥʘʣʽʚ, ʧʨʠʭʦʚʘʥʠʭ ʧʦʨʦʞʥʠʥ. ʆʩʥʦʚʥʝ ʧʠʪʘʥʥʷ ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ï ʧʨʦʥʠʢʘʶʯʝ ʯʠ ʥʝ ʧʨʦʥʠʢʘʶʯʝ. 

ɼʣʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʨʝʚʽʟʽʾ ʚʦʛʥʝʧʘʣʴʥʠʭ ʨʘʥ, ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ 

ʜʦʚʞʠʥʠ, ʰʠʨʠʥʠ ʽ ʛʣʠʙʠʥʠ, ʥʘʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ˇʫʜʟʠʢʦʚʠʡ ʪʘ ʞʦʣʦʙʫʚʘʪʠʡ 

ʭʽʨʫʨʛʽʯʥʽ ʟʦʥʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʚʽʟʽʾ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ. 

ɽʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʠʯʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʦʟʥʘʢ 

ɺʇʇɻ, ʘ ʩʘʤʝ ʚʠʧʦʪʫ ʘʙʦ ʧʦʚʽʪʨʷ ʚ ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʟ ʜʽʘʛʥʦʩʪʠʯʥʦʶ 

ʤʝʪʦʶ ʚʠʢʦʥʫʚʘʣʘʩʷ ɺʊʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʘʪʥʦʛʦ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ OLYMPUS Visera OTV-S7 ̔ CARL STORZ 

Image ɯ HD. ʇʨʠ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʽʡ ʨʝʚʽʟʽʾ ʬʽʢʩʫʚʘʣʦʩʴ ʢʽʣʴʢʽʩʪʴ ʨʘʥ ʪʘ ʾʭ 

ʚʥʫʪʨʽʰʥʽ ʨʦʟʤʽʨʠ, ʥʘʧʨʘʚʣʝʥʥʷ ʪʘ ʭʽʜ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ, ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʫ ʧʦʨʘʥʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʥʫʪʨʽʰʥʽʭ ʢʨʘʾʚ ʨʘʥ. 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʷ. ʇʽʜ ʯʘʩ ɺʊʉ ʚʠʢʦʥʫʚʘʣʘʩʴ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ  ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʷ ʩʪʦʨʦʥʥʽʭ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʪʽʣ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ [39] ʪʘ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʬʽʢʩʘʮʽʾ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʤ'ʷʢʠʭ [42]. 

ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʝʬʝʢʪʠ ʥʘʷʚʥʦʩʪʽ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʘ ʩʘʤʝ: 

ʧʨʠʣʠʧʘʥʥʷ, çʚʽʪʨʠʣʘè, ʟʘʚʠʩʘʥʥʷ, ʢʣʘʮʘʥʥʷ, ʟʽʩʢʦʚʟʫʚʘʥʥʷ. 

ʄʝʪʦʜʠ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʃɺ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ 

ʧʨʦʚʦʜʠʣʘʩʷ ʚ ʫʤʦʚʘʭ ʩʪʘʮʽʦʥʘʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ ʣʘʟʝʨʥʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ çʃʽʢʘ-ʪʝʨʘʧʝʚʪ ʄè ʟʘ ʜʦʧʦʤʦʛʦʶ  ʚʠʥʦʩʥʦʾ ʨʫʢʦʷʪʢʠ ʟ 

ʜʦʚʞʠʥʦ ʭʚʠʣʽ 660 ʥʤ (ʚʠʨʦʙʥʠʢ ʇʄɺʇ çʌʦʪʦʥʽʢʘ ʇʣʶʩè, ʤ. ʏʝʨʢʘʩʠ), ʷʢ ʧʽʜ 

ʯʘʩ ʟʦʚʥʽʰʥʴʦʾ ʨʝʚʽʟʽʾ ʨʘʥ ʧʽʜ ʯʘʩ ʍʆ ʟ ʥʘʩʘʜʢʦʶ ʃʅ-30 ʪʘʢ ʽ ʧʽʜ ʯʘʩ ɺʊʉ ʟʽ 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʶ ʝʥʜʦʩʢʦʧʽʯʥʦʶ ʣʘʟʝʨʥʦʶ ʥʘʩʘʜʢʦʶ, ʷʢʘ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʽʚʥʦʤʽʨʥʦʛʦ ʜʠʬʫʟʥʦʛʦ ʨʦʟʩʽʷʥʦʛʦ ʦʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʯʝʨʝʟ 5 ʤʤ ʢʘʥʘʣ ʪʦʨʘʢʦʩʢʦʧʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʛʝʨʤʝʪʠʟʤ ʫ ʧʣʝʚʨʘʣʴʥʦʾ 



77 
 

ʧʦʨʦʞʥʠʥʽ [37]. ʇʽʜ ʯʘʩ ɺʊʉ ʃɺ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: ʷʢ 

ʜʦʜʘʪʢʦʚʝ ʜʞʝʨʝʣʦ ʦʩʚʽʪʣʝʥʥʷ ʧʦʨʷʜ ʟʽ ʰʪʘʪʥʠʤ ʦʩʚʽʪʣʶʚʘʯʘʤ (ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʪʫʞʥʽʩʪʴ ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʶʚʘʥʥʷ ʩʢʣʘʜʘʣʘ 50 ʤɺʪ) ʽ ʷʢ ʻʜʠʥʝ 

ʜʞʝʨʝʣʦ ʦʩʚʽʪʣʝʥʥʷ ʟ ʚʠʤʠʢʥʫʪʠʤ ʰʪʘʪʥʠʤ ʦʩʚʽʪʣʶʚʘʯʝʤ ʟ ʧʦʪʫʞʥʽʩʪʶ 20 

ʤɺʪ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ɺʊʉ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜ 

6 ʜʦ 12 ʨʘʟʽʚ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʚʠʩʦʢʦʶ ʜʝʪʘʣʽʟʘʮʽʡ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʦʣʷ ʫ ʨʝʞʠʤʽ 

4ʂ, ʱʦ ʥʘʜʘʻ ʝʬʝʢʪ ʧʨʠʩʫʪʥʦʩʪʽ  ʫ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ. 

ʄʝʪʦʜʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʝʪʘʧʫ ɺʊʉ ʧʽʩʣʷ ɺʇʇɻ ʜʣʷ ʢʨʘʱʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʝʤʘʨʢʘʮʽʡʥʦʾ 

ʣʽʥʽʾ ʤʽʞ ʞʠʪʪʻʟʜʘʪʥʠʤʠ ʪʘ ʥʝʞʠʪʪʻʟʜʘʪʥʠʤʠ ʪʢʘʥʠʥʘʤʠ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʤʝʪʦʜ 

ʌɼ (ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ). ʇʨʠ ʮʴʦʤʫ ʥʝʞʠʪʪʻʟʜʘʪʥʽ ʪʢʘʥʠʥʠ ʥʝ 

ʬʣʶʦʨʝʩʮʽʨʦʚʘʣʠ,  ʘ ʚʠʛʣʷʜʘʣʠ ʪʝʤʥʠʤʠ ʧʣʷʤʘʤʠ, ʪʢʘʥʠʥʠ ʟ ʚʠʨʘʟʥʦʶ 

ʟʘʧʘʣʴʥʦʶ ʨʝʘʢʮʽʝʶ ʬʣʫʦʨʝʩʮʽʨʦʚʘʣʠ ʷʨʢʦ ʨʦʞʝʚʠʤ ʢʦʣʴʦʨʦʤ. ɼʣʷ ʢʨʘʱʦʛʦ 

ʩʧʦʩʪʝʨʽʛʘʥʥʷ ʟʘ ʨʝʘʢʮʽʻʶ ʬʣʶʦʨʝʩʮʝʥʮʽʾ  ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʯʝʨʝʟ  

ʦʢʫʣʷʨʠ ʟ ʣʽʥʟʘʤʠ ɾʃ-22.  

ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ  ʟ 

ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʘʟʥʦʩʪʽ ʫʰʢʦʜʞʝʥʴ ʪʢʘʥʠʥ ʚʥʘʩʣʽʜʦʢ ɺʇʇɻ ʥʘ ʙʘʟʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʧʘʪʦʤʦʨʬʦʣʦʛʽʾ ɼʋ çɯʥʩʪʠʪʫʪ ʤʝʜʠʯʥʦʾ ʨʘʜʽʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠ 

ʽʤ. ʉ.ʇ. ɻʨʠʛʦʨôʻʚʘè, ʜ.ʤʝʜ.ʥ., ʧʨʦʬ. ʗʢʠʤʦʚʦʾ ʊ.ʇ. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʚʠʜʘʣʝʥʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʭʽʨʫʨʛʽʯʥʠʭ 

ʦʙʨʦʙʦʢ ʫ 38 ʧʦʨʘʥʝʥʠʭ, ʷʢʠʤ ʥʘʜʘʚʘʣʘʩʴ ʭʽʨʫʨʛʽʯʥʘ ʜʦʧʦʤʦʛʘ ʫ ɺʽʡʩʴʢʦʚʦ-

ʤʝʜʠʯʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʮʝʥʪʨʽ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥ ʄʆ ʋʢʨʘʾʥʠ. ʆʮʽʥʶʚʘʣʠ 

ʥʘʷʚʥʽʩʪʴ ʪʘ ʚʠʨʘʟʥʽʩʪʴ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ: ʜʠʩʪʨʦʬʽʾ, ʘʧʦʧʪʦʟʫ, ʥʝʢʨʦʟʫ, ʩʪʘʥʫ 

ʩʫʜʠʥ, ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʚʦʣʦʢʦʥ ʽ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʊʢʘʥʽ ʣʝʛʝʥʽ ʚʠʜʘʣʷʣʠʩʷ ʨʘʟʦʤ ʟ ʽʥʢʘʧʩʫʣʴʦʚʘʥʠʤ ʩʪʦʨʦʥʥʽʤ ʪʽʣʦʤ ʘʙʦ 

ʙʝʟ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʧʝʨʽʦʜ ʚʽʜ 1 ʜʦʙʠ ʜʦ 1,5 

ʨʦʢʽʚ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ. ɿ 32 ʚʽʜʜʘʣʝʥʠʭ ʩʪʦʨʦʥʥʽʭ 

ʪ̔ ʣ, ʚ 1 ʚʠʧʘʜʢʫ ʩʪʦʨʦʥʥʻ ʪʽʣʦ ʚʠʜʘʣʝʥʦ ʟ ʢʘʧʩʫʣʦʶ ʚ ʣʝʛʝʥʽ, ʚ 31 ʚʠʧʘʜʢʫ ï 

ʪʽʣʴʢʠ ʫʰʢʦʜʞʝʥʽ ʪʢʘʥʠʥʠ ʣʝʛʝʥʽ. 
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ɼʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥʥʽ ʬʨʘʛʤʝʥʪʠ ʣʝʛʝʥʽ ʬʽʢʩʫʚʘʣʠ ʚ 

40% ʥʝʡʪʨʘʣʴʥʦʤʫ ʬʦʨʤʘʣʽʥʽ ʽ ʧʽʜʜʘʚʘʣʠ ʧʘʨʘʬʽʥʦʚʦʾ ʧʨʦʚʦʜʢʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, 

ʧʨʠʡʥʷʪʦʶ ʚ ʨʦʙʦʪʽ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ [3]. ʇʽʩʣʷ ʧʘʨʘʬʽʥʦʚʦʾ 

ʧʨʦʚʦʜʢʠ ʚʠʛʦʪʦʚʣʷʣʠ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 5-6 ʤʢʤ, ʷʢʽ ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ 

ʽ ʝʦʟʠʥʦʤ, ʘ ʪʘʢʦʞ ʟʘ ʤʝʪʦʜʦʤ ɺʘʥ-ɻʽʟʦʥ. ʉʪʘʥ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʦʮʽʥʶʚʘʣʠ ʚ 

ʩʚʽʪʣʦʚʦʤʫ ʤʽʢʨʦʩʢʦʧʽ (çCarl Zeiss Enaè, Germany) ʧʨʠ ʜʦʟʚʽʣʴʥʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʤʽʢʨʦʩʢʦʧʘ ʚ 56, 280, 320 ʽ 400 ʨʘʟʽʚ. 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʍʄɸʇʆ (ʟʘʚ. ʢʘʬʝʜʨʦʶ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬ. ʗʢʦʚʮʦʚʘ ɯ.ɯ.). ɼʣʷ ʜʝʪʘʣʽʟʘʮʽʾ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ (ɯɻʍ) ʤʝʪʦʜ. ʅʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ 

ʮʠʪʦʢʝʨʘʪʠʥʠ (Cytokeratin PAN ɸɽ1 / ɸɽ3, ʤʠʰʘʯʽ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ 

ʄʂɸʊ ʬʽʨʤʠ Thermo scientific, ʅʽʤʝʯʯʠʥʘ, Rady-to-Use) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʘʣʴʚʝʦʣ ʣʝʛʝʥʴ. ɽʢʩʧʨʝʩʽʶ 

ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ, ʷʢ ʤʘʨʢʝʨʘ ʭʨʦʥʽʟʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʨʘʥʦʚʦʤʫ ʢʘʥʘʣʽ, ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʚʠʥʥʠʭ ʢʨʦʣʷʯʠʭ 

ʧʦʣʽʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ (ʇʂɸʊ) ʜʦ TGF-ɓ1 (V) Antibody (Thermo scientific), 

Rady-to-Use. ʊʝʥʜʝʥʮʽʶ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʪʠʧʫ ʢʦʣʘʛʝʥʫ ʜʣʷ 

ʚʠʚʯʝʥʥʷ çʟʨʽʣʦʩʪʽè ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʂɸʊ ʜʦ Collagen IV (CIV22) ʬʽʨʤʠ DAKO (ɼʘʥʽʷ), 

ʪʠʪʨ ʘʥʪʠʪʽʣ 1:50. ʊʝʥʜʝʥʮʽʾ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʘʥʛʽʦʛʝʥʝʟʫ ʚ ʪʢʘʥʠʥʘʭ ʚʠʚʯʘʣʘʩʷ 

ʟʘ ʝʢʩʧʨʝʩʽʻʶ ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ (VEGF (VG1)), ʪʠʪʨ ʘʥʪʠʪʽʣ 1:50 

(ʄʂɸʊ, DAKO). ʆʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥʥʠʭ ʨʝʘʢʮʽʡ ʚ ʟʦʥʘʭ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʨʢʝʨʘ ʤʘʢʨʦʬʘʛʽʚ CD68 (ʂʈ1) (ʄʂɸʊ, DAKO, 

Rady-to-Use). 

ʄʘʪʝʨʽʘʣ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʘʤʠ ɯɻʍ ʬʽʢʩʫʚʘʚʩʷ ʚ 10% ʨʦʟʯʠʥʽ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʽʥʫ, ʟʘʙʫʬʝʨʝʥʠʡ ʬʦʩʬʘʪʥʠʤ ʙʫʬʝʨʦʤ. ʇʦʪʽʤ ʤʘʪʝʨʽʘʣ 

ʧʽʜʜʘʚʘʚʩʷ ʩʪʘʥʜʘʨʪʥʽʡ ʧʨʦʚʦʜʮʽ ʟʘ ʝʪʘʥʦʣʘʤʠ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʭʣʦʨʦʬʦʨʤʦʤ, ʧʽʩʣʷ ʯʦʛʦ ʟʘʣʠʚʘʚʩʷ ʧʘʨʘʬʽʥʦʤ. ɿ ʧʘʨʘʬʽʥʦʚʠʭ ʙʣʦʢʽʚ 

ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʩʝʨʽʡʥʽ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 3-4 ʤʢʤ, ʷʢʽ ʥʘʥʦʩʠʣʠ ʥʘ 
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ʚʠʩʦʢʦʘʜʛʝʟʠʚʥʽ ʩʢʝʣʴʮʷ Super Frost ʽ ʚʠʩʫʰʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ 

ʧʨʦʪʷʛʦʤ 18 ʛʦʜʠʥ. ɼʝʤʘʩʢʫʶʯʘ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʟʘ ʤʝʪʦʜʦʤ 

ʢʠʧ'ʷʪʽʥʥʷ ʟʨʽʟʽʚ ʚ ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʽ (ʨʅ 6,0). ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʚʠʥʥʠʭ 

ʘʥʪʠʪʽʣ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʩʠʩʪʝʤʘ ʜʝʪʝʢʮʽʾ UltraVision Quanto Detection Systems 

HRP Polymer (Thermo scientific). ʗʢ ʭʨʦʤʦʛʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ DAB 

(ʜʽʘʤʽʥʦʙʝʥʟʽʜʽʥ). 

ɼʣʷ ʦʮʽʥʢʠ ɯɻʍ ʜʦʩʣʽʜʞʝʥʴ ʤʽʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʧʽʚʢʽʣʴʢʽʩʥʫ 

ʰʢʘʣʫ. ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨʥʦʾ ʩʽʪʢʠ ɸʚʪʘʥʜʽʣʦʚʘ 

[3] ʫ 10 ʜʦʚʽʣʴʥʦ ʚʠʙʨʘʥʠʭ ʧʦʣʷʭ ʟʦʨʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʭ400. ʆʮʽʥʢʫ ɯɻʍ-ʤʽʪʢʠ 

ʨʦʙʠʣʠ ʟʘ ʩʪʫʧʝʥʝʤ ʧʦʰʠʨʝʥʥʷ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʢʦʨʠʯʥʝʚʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʚ 

ʤʽʢʨʦʧʨʝʧʘʨʘʪʘʭ: ʥʝʛʘʪʠʚʥʦʶ (0) ʚʚʘʞʘʣʘʩʷ ʨʝʘʢʮʽʷ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʬʘʨʙʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʢʣʽʪʠʥʠ, ʩʣʘʙʢʦʶ ʧʦʟʠʪʠʚʥʦʶ (1+) 

ʚʚʘʞʘʣʘʩʷ ʨʝʘʢʮʽʷ ʧʨʠ ʩʣʘʙʢʦʤʫ ʘʙʦ ʚʦʛʥʠʱʝʚʦʤʫ ʬʘʨʙʫʚʘʥʥʽ ʚʽʜ 0 ʜʦ 30% 

ʢʣʽʪʠʥ, ʧʦʤʽʨʥʦʶ ʧʦʟʠʪʠʚʥʦʶ (2+) - ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʘʙʦ ʚʦʛʥʠʱʝʚʦʤʫ 

ʬʘʨʙʫʚʘʥʥʽ 30-60% ʢʣʽʪʠʥ, ʚʠʨʘʞʝʥʦʶ ʘʙʦ ʜʠʬʫʟʽʡʥʦʶ (3+) ʚʚʘʞʘʣʘʩʷ ʨʝʘʢʮʽʷ 

ʧʨʠ ʬʘʨʙʫʚʘʥʥʽ 60-90% ʢʣʽʪʠʥ. 

ʂʦʤʧʣʝʢʩ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʤʽʢʨʦʩʢʦʧʽ 

Primo Star (Carl Zeiss) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ AxioCam (ERc 5s). 

ɸʥʢʝʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʧʦʛʣʠʙʣʝʥʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʦʙʩʪʘʚʠʥ ʦʪʨʠʤʘʥʥʷ 

ʧʦʨʘʥʝʥʥʷ, ʩʫʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʧʦʨʘʥʝʥʠʤ ʩʚʦʛʦ ʩʪʘʥʫ, ʚʠʨʘʟʥʦʩʪʽ ʙʦʣʴʦʚʦʛʦ 

ʩʠʥʜʨʦʤʫ, ʦʙʩʷʛʫ ʥʘʜʘʥʦʾ ʜʦʧʦʤʦʛʠ ʽ ʾʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʥʘ ʝʪʘʧʘʭ ʤʝʜʠʯʥʦʾ 

ʝʚʘʢʫʘʮʽʾ, ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʥʘʜʘʥʥʷ 

ʜʦʧʦʤʦʛʠ ʧʦʨʘʥʝʥʠʤ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʘʥʢʝʪʥʠʡ 

ʤʝʪʦʜ (ʜʠʚ. ʜʦʜʘʪʦʢ ɹ).  

ʈʦʟʨʦʙʣʝʥʽ ʘʥʢʝʪʠ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʧʦʨʘʥʝʥʠʤʠ ʦʩʦʙʠʩʪʦ ʧʽʜ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʭʽʨʫʨʛʽʯʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ɺʄʂʎ ʇʥʈ, ʧʨʠ ʥʝʤʦʞʣʠʚʦʩʪʽ 

ʦʩʦʙʠʩʪʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʚ ʨʘʟʽ ʪʷʞʢʦʩʪʽ ʩʪʘʥʫ ʘʙʦ ʦʪʨʠʤʘʥʥʷ ʧʦʨʘʥʝʥʥʷ ʚ 

ʚʝʨʭʥʽ ʢʽʥʮʽʚʢʠ, ʘʥʢʝʪʘ ʟʘʧʦʚʥʶʚʘʣʘʩʷ ʩʧʽʣʴʥʦ ʧʘʮʽʻʥʪʦʤ ʽ ʣʽʢʫʶʯʠʤ ʣʽʢʘʨʝʤ. 
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2.3. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʤʝʪʦʜʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

 ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʙʫʣʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʜʦʦʧʝʨʘʮʽʡʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ  ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʧʨʠ ʦʙʨʦʙʮʽ ʄʉʂʊ ʛʨʫʜʥʦʾ 

ʢʣʽʪʠʥʠ. ɺʠʢʦʥʘʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʩʪʦʩʫʚʘʚʩʷ ʥʝ ʧʨʘʚʠʣʴʥʦʾ 

ʧʦʩʪʘʥʦʚʮʽ ʜʽʘʛʥʦʟʫ, ʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʪʘ ʪʦʯʥʦʤʫ ʦʮʽʥʶʚʘʥʥʶ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʽ ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʟ ʤʝʪʦʶ  

ʧʦʜʘʣʴʰʦʾ ʚʝʨʠʬʽʢʘʮʽʾ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʚʠʟʥʘʯʝʥʥʷ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ. 

ʋ ʨʘʤʢʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʤʠ ʙʫʣʦ ʦʙʨʦʙʣʝʥʦ ʜʘʥʽ 

ʄʉʂʊ 32 ʧʦʨʘʥʝʥʠʭ ʟʽ ʩʪʦʨʦʥʥʽʤʠ ʪʽʣʘʤʠ ʣʝʛʝʥʴ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ ʣʽʢʫʚʘʥʥʷ ʫ 

ɺʄʂʎ ʇʥʈ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ çʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫè, ʟ ʥʘʩʪʫʧʥʠʤ ʧʦʨʽʚʥʷʥʥʷʤ 

ʮʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ [20].  ɽʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʚʩʷ ʟ ʪʝʭʥʽʯʥʦʶ 

ʧʽʜʪʨʠʤʢʦʶ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨʘ ʉʤʝʣʷʢʦʚʘ ʂʉ. ʪʘ ʤʘʛʽʩʪʨʘ ɺʘʢʫʣʽʢʘ ɭɺ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʦʩʴ ʜʣʷ ʉʊ, ʟ ʨʦʟʜʽʣʝʥʥʷʤ ʾʭ ʟʘ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘ 3 ʛʨʫʧʠ: ʤʝʥʰʝ ʟʘ 10000 ʆʜ H, ʚʽʜ 10000 ʆʜ 

H ʜʦ 13000 ʆʜ H, ʚʠʱʝ ʟʘ 13000 ʆʜ H. ɼʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʚ ʩʠʩʪʝʤʽ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ MathCad 15 ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʧʦʛʽʨʰʥʦʩʪʽ ʨʦʟʤʽʨʽʚ 

ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʚʠʜʘʣʝʥʠʭ 

ʉʊ.  

ɼʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʠʢʠ ʉʊ ʣʝʛʝʥʴ ʟʘ 

ʜʘʥʠʤʠ ʉʂʊ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʟʤʽʨʠ 32 ʉʊ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʷʢʽ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʉʂʊ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽʡ ʱʽʣʴʥʦʩʪʽ ʟ 

ʥʘʩʪʫʧʥʠʤ ʩʦʧʦʩʪʘʚʣʽʥʥʷʤ ʾʭ ʨʝʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʧʽʜ ʯʘʩ 

ʭ̔ ʨʫʨʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʫ ɺʄʂʎ ʇʥʈ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʦʩʴ ʟʘ ʪʝʭʥʽʯʥʽʡ ʧʽʜʪʨʠʤʢʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ (ʟʘʚ. ʢʘʬʝʜʨʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʘʪʝʤʘʪʠʢʠ, ʜ.ʬ-ʤ.ʥ., ʅʝʯʫʡʚʽʪʝʨ 
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ʆ.ʇ. ʪʘ ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʤʘʪʝʤʘʪʠʢʠ, ʜ.ʬ-ʤ.ʥ., ʇʝʨʰʠʥʘ ʖ.ɯ.). 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʤʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦ ʟʘʩʪʦʩʦʚʘʥʽ 5 ʝʪʘʧʽʚ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʄʉʂʊ ʨʠ ʨʦʙʦʪʽ ʥʘ ʘʧʘʨʘʪʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. 

ɽʪʘʧ 1. ɻʨʘʜʘʮʽʡʥʘ ʢʦʨʝʢʮʽʷ ʟʥʽʤʢʫ, ʷʢʘ ʩʣʫʞʠʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʦʙʫʜʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʝ 8 ʙʽʪʦʚʝ ʧʽʚʪʦʥʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʘʥʠʤʠ ʉʂʊ, ʷʢʽ 

ʥʘʜʭʦʜʷʪʴ ʚ ʬʘʡʣʽ DICOM. 

ɽʪʘʧ 2. ɺʠʙʽʨ ʧʦʧʝʨʝʜʥʴʦ ʨʝʞʠʤʫ (ʘʥʘʣʦʛ ʽʥʪʝʨʚʘʣʴʥʦʾ ʩʝʛʤʝʥʪʘʮʽʾ), ʷʢʘ 

ʩʣʫʞʠʪʴ ʜʣʷ ʬʦʢʫʩʫʚʘʥʥʷ ʫʚʘʛʠ ʥʘ ʨʦʟʛʣʷʜʽ ʧʝʚʥʦʾ ʪʢʘʥʠʥʠ. 

ɽʪʘʧ 3. ʇʦʨʦʛʦʚʘ ʩʝʛʤʝʥʪʘʮʽʷ, ʷʢʘ ʩʣʫʞʠʪʴ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʽʢʩʝʣʽʚ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. 

ɽʪʘʧ 4. ʄʝʪʦʜ ʭʚʠʣʴ (ʪʨʠʚʠʤʽʨʥʠʡ), ʷʢʠʡ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʢʦʤʧʦʥʝʥʪ ʟʚôʷʟʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʤʥʦʞʠʥ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʧʽʢʩʝʣʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʢʨʝʤʠʤ ʩʪʦʨʦʥʥʽʤ ʪʽʣʘʤ [51]. 

ɽʪʘʧ 5. ʄʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʪʨʠʚʠʤʽʨʥʠʡ), ʷʢʠʡ ʩʣʫʞʠʪʴ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʟ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʟʘ ʜʘʥʠʤʠ ʩʝʛʤʝʥʪʘʮʽʾ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʧʦʭʠʙʢʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

 

2.4.  ʄʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʢʣʽʥʽʯʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥ 

ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ SPSS for Windows Release 

19,0 ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

[67]. ɼʣʷ ʦʙʨʦʢʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʝʪʦʜʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ 

ʤʝʪʦʜʠ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ. ɼʣʷ ʤʝʪʦʜʽʚ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʫʩʽ 

ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʷʚʣʷʣʠʩʴ ʪʦʯʢʦʚʠʤʠ [144], ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʚʠʤʽʨʶʚʘʥʠʭ ʚʝʣʠʯʠʥ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʚʝʣʠʯʠʥʠ ʥʝʧʝʨʝʨʚʥʽ ʪʘ 

ʚʝʣʠʯʠʥʠ ʜʠʩʢʨʝʪʥʽ, ʫ ʚʠʜʽ ʘʙʩʦʣʶʪʥʠʭ ʘʙʦ ʚʽʜʥʦʩʥʠʭ (ʚ %) ʯʘʩʪʦʪ. ɼʣʷ 

ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʝʣʠʯʠʥ ʚʠʢʦʨʠʩʪʘʥʘ ʡʤʦʚʽʨʥʽʩʥʘ ʤʦʜʝʣʴ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ, ʪʘ ʨʦʟʧʦʜʽʣʫ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʱʽʣʴʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ [104], ʘ ʜʣʷ 
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ʜʠʩʢʨʝʪʥʠʭ ʚʝʣʠʯʠʥ ï ʙʽʥʦʤʽʘʣʴʥʘ ʤʦʜʝʣʴ ʪʘ ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʫ ʋʽʣʢʦʢʩʦʥʘ.  

ɼʣʷ ʤʝʪʦʜʽʚ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʝʩʪʠ ʥʘ 

ʘʥʘʣʽʟ ʩʭʦʞʦʩʪʽ ʪʘ ʨʽʟʥʠʮʽ (ʟʙʽʞʥʦʩʪʝʡ ʪʘ ʨʦʟʙʽʞʥʦʩʪʝʡ) ʜʣʷ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ 

ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. ɺʠʙʽʨ ʪʝʩʪʫ ʜʠʢʪʫʚʘʚʩʷ ʚʠʜʦʤ ʤʝʜʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʧʦʚʥʠʡ, ʘʙʦ ʥʝʧʦʚʥʠʡ). ʇʨʠ ʧʦʚʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ  ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʦʚʥʽ ʜʘʥʽ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ ʡʤʦʚʽʨʥʽʩʥʦʤʫ ʦʧʠʩʫ ʫ ʚʠʛʣʷʜʽ ʥʝʫʩʽʯʝʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ (ʘʙʦ 

ʥʝʧʝʨʝʨʠʚʥʦʛʦ) ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʫʤʦʚʠ ʡʦʛʦ 

ʥʦʨʤʫʚʘʥʥʷ (ʧʦʚʥʠʡ ʽʥʪʝʛʨʘʣ ʜʣʷ ʮʴʦʛʦ ʟʘʢʦʥʫ ʨʽʚʥʷʻʪʴʩʷ 1). ɼʣʷ ʘʥʘʣʽʟʫ 

ʩʭʦʞʦʩʪʽ ʪʘ ʨʽʟʥʠʮʽ (ʟʙʽʞʥʦʩʪʝʡ ʪʘ ʨʦʟʙʽʞʥʦʩʪʝʡ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʪʝʩʪ ɢ2 ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ (ʚ %) ʪʘ ʪʝʩʪ ʥʘ ʦʩʥʦʚʽ 

ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ. ʈʽʚʝʥʴ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʚ ʨ=0,05, ʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʰʝʥʴ 

ʙʫʣʘ ʥʝ ʥʠʞʯʝ ʨʽʚʥʷ 0,95. ʅʝʧʦʚʥʽ (ʫʩʽʯʝʥʽ ʘʙʦ ʮʝʥʟʫʨʦʚʘʥʽ ʟʘ ʯʠʩʣʦʤ 

ʫʩʢʣʘʜʥʝʥʴ) ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʜʘʥʽ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʷ 

ʋʽʣʢʦʢʩʦʥʘ [74].  

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʪʝʩʪʫ (ʧʘʨʘʤʝʪʨʠʯʥʠʡ, ʘʙʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ) 

ʟʘʛʘʣʴʥʘ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ ʚʢʣʶʯʘʣʘ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

1. ɺʠʙʽʨ ʨʽʚʥʷ ʟʥʘʯʥʦʩʪʽ ʨ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʽʚʝʥʴ ï 0,05 ʘʙʦ 0,1). 

2. ɺʠʙʽʨ ʡʤʦʚʽʨʥʽʩʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʜʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (ʥʦʨʤʘʣʴʥʘ, ʙʽʥʦʤʽʘʣʴʥʘ, ʨʘʥʛʦʚʘ). 

3. ʌʦʨʤʫʣʶʚʘʥʥʷ ʣʦʛʽʯʥʦʛʦ ʚʠʚʦʜʫ ʫ ʚʠʛʣʷʜʽ ʥʫʣʴʦʚʦʾ ʛʽʧʦʪʝʟʠ (ʅ0: 

ʨʽʟʥʠʮʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʜʣʷ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʩʫʪʥʷ). ɼʣʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʛʽʧʦʪʝʟʠ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʚʦʜʫ ï ʧʨʦʪʠʣʝʞʥʝ (ʅ1: ʤʘʻ ʤʽʩʮʝ 

ʨʽʟʥʠʮʷ). 

4.  ɺʠʙʽʨ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʩʪʘʪʠʩʪʠʢʠ (t ï ʜʣʷ ʪʝʩʪʫ ʉʪʴʶʜʝʥʪʘ; ɢ2 ï ʜʣʷ 

ʪʝʩʪʫ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ; w1 ʪʘ w2 ï ʜʣʷ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʨʘʥʛʦʚʦʛʦ ʪʝʩʪʫ 

ʋʽʣʢʦʢʩʦʥʘ).  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ 

ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʠʷʣʦ ʦʪʨʠʤʘʥʥʶ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʧʦʨʷʜ ʟ ʘʥʘʣʽʟʦʤ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʣʦ ʜʦʢʘʟʦʚʦ 

ʚʠʨʽʰʠʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  



83 
 

ʈʦʟʜʽʣ 3 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆɺɽɼɽʅʅʗ ɼɯɸɻʅʆʉʊʀʏʅʀʍ ɿɸʍʆɼɯɺ ʋ 

ʇʆʈɸʅɽʅʀʍ ɯɿ ɺʆɻʅɽʇɸʃʔʅʆʖ ʇʈʆʅʀʂɸʖʏʆʖ ʊʈɸɺʄʆʖ 

ɻʈʋɼɽʁ ʅɸ ɯɯɯ ʈɯɺʅɯ ʄɽɼʀʏʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

 

ʅʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʦʨʘʥʝʥʠʤ ʟ ɺʇʇɻ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʫ ɺʄʂʎ 

ʇʥʈ ʟʛʽʜʥʦ ʜʽʶʯʦʾ ɺʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʾ ʜʦʢʪʨʠʥʠ ʂʦʤʘʥʜʫʚʘʥʥʷ ʄʝʜʠʯʥʠʭ 

ʩʠʣ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ. ʂʚʘʣʽʬʽʢʦʚʘʥʘ ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ ʥʘʜʘʚʘʣʘʩʴ ʫ 

ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʽʜʧʦʚʽʜʥʦ ɯɯɯ ʨʽʚʥʷ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʡʥʦ 

ʚʩʽ ʧʦʨʘʥʝʥʽ ʟ ɺʇʇɻ ʧʨʦʭʦʜʠʣʠ ʣʽʢʫʚʘʥʥʷ ʫ ʢʣʽʥʽʮʽ ʪʦʨʘʢʦ-ʘʙʜʦʤʠʥʘʣʴʥʦʾ 

ʭʽʨʫʨʛʽʾ, ʷʢʝ ʥʘ ʪʦʡ ʯʘʩ ʚʢʣʶʯʘʣʦ ʭʽʨʫʨʛʽʯʥʝ ʚʽʜʜʽʣʝʥʥʷ ʪʘ ʚʽʜʜʽʣʝʥʥʷ 

ʝʥʜʦʩʢʦʧʽʯʥʦʾ ʭʽʨʫʨʛʽʾ. ʐʪʘʪʥʘ ʩʪʨʫʢʪʫʨʘ ɺʄʂʎ ʇʥʈ ʜʦʟʚʦʣʷʣʘ ʟʘʣʫʯʘʪʠ ʟʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʽʡ ʪʘ ʣʽʢʫʚʘʥʥʷ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʨʽʟʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ, ʘ ʩʘʤʝ: ʪʨʘʚʤʘʪʦʣʦʛʽʚ, 

ʩʫʜʠʥʥʠʭ ʭʽʨʫʨʛʽʚ, ʥʝʡʨʦʭʽʨʫʨʛʽʚ, ʦʬʪʘʣʴʤʦʣʦʛʽʚ, ʦʪʦʣʘʨʠʥʛʦʣʦʛʽʚ, ʱʝʣʝʧʥʦ-

ʣʠʮʝʚʠʭ ʭʽʨʫʨʛʽʚ, ʪʝʨʘʧʝʚʪʽʚ, ʢʘʨʜʽʦʣʦʛʽʚ, ʧʫʣʴʤʦʥʦʣʦʛʽʚ ʪʘ ʽʥʰʠʭ. 

  

 3.1 ʆʩʦʙʣʠʚʦʩʪʽ ʟʘʛʘʣʴʥʦ-ʢʣʽʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ ʥʘ ɯɯɯ ʨʽʚʥʽ 

 ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

 ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ, ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʟ 

ɺʇʇɻ ʙʫʣʘ ʜʦʢʘʟʦʚʘ ʢʦʥʩʪʘʪʘʮʽʷ ʧʨʦʥʠʢʘʶʯʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʦʛʥʝʧʘʣʴʥʦʛʦ 

ʧʦʨʘʥʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ (ʢʫʣʴʦʚʝ, 

ʦʩʢʦʣʢʦʚʝ, ʚʠʙʫʭʦʚʘ ʪʨʘʚʤʘ), ʢʽʣʴʢʦʩʪʽ ʨʘʥ (ʦʜʠʥʠʯʥʝ, ʤʥʦʞʠʥʥʝ, ʧʦʻʜʥʘʥʝ, 

ʢʦʤʙʽʥʦʚʘʥʝ), ʚʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʨʦʟʤʽʨʠ ʪʘ 

ʣʦʢʘʣʽʟʘʮʽʷ, ʭʘʨʘʢʪʝʨ ʪʘ ʩʪʫʧʝʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ, 

ʫʪʦʯʥʝʥʥʷ ʤʦʞʣʠʚʠʭ ʩʫʧʫʪʥʽʭ ʫʰʢʦʜʞʝʥʴ ʪʘ ʦʮʽʥʢʘ ʪʷʞʢʦʩʪʽ ʩʪʘʥʫ 

ʧʦʩʪʨʘʞʜʘʣʠʭ. 

ɼʽʘʛʥʦʩʪʠʢʘ ɺʇʇɻ ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʜʘʥʠʭ ʟʘʛʘʣʴʥʦ-ʢʣʽʥʽʯʥʠʭ (ʩʢʘʨʛʠ, 

ʘʥʘʤʥʝʟ, ʣʦʢʘʣʴʥʠʡ ʪʘ ʟʘʛʘʣʴʥʠʡ ʦʛʣʷʜ), ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ (ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʽ, ʣʘʟʝʨʥʽ, ʽʥʰʽ ʤʝʪʦʜʠ) ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʝʪʦʜʘʭ ʦʙʩʪʝʞʝʥʥʷ. 
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ɼʣʷ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʛʦ ʟôʷʩʫʚʘʥʥʷ ʦʙʩʪʘʚʠʥ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ, 

ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ, ʥʘʜʘʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʝʚʘʢʫʘʮʽʾ, 

ʥʘʡʙʣʠʞʯʦʛʦ ʪʘ ʚʽʜʜʘʣʝʥʦʛʦ ʧʝʨʽʦʜʽʚ, ʜʦʜʘʪʢʦʚʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʪʘ 

ʟʘʩʪʦʩʦʚʘʥʘ ʩʧʝʮʽʘʣʴʥʘ ʘʥʢʝʪʘ-ʦʧʠʪʫʚʘʣʴʥʠʢ, ʷʢʘ ʧʨʠʚʝʜʝʥʘ ʫ ʜʦʜʘʪʢʫ ɹ.  

ʇʨʠ ʨʝʪʝʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʩʢʘʨʛ ʧʦʨʘʥʝʥʠʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʯʘʩʪʠʤʠ ʩʢʘʨʛʘʤʠ ʫ ʧʦʨʘʥʝʥʠʭ ʟ ɺʇʇɻ ʙʫʣʠ ʙʽʣʴ ʫ ʧʦʣʦʚʠʥʽ ʛʨʫʜʝʡ 

ʚʽʜʧʦʚʽʜʥʽʡ ʧʦʨʘʥʝʥʥʶ 199 (96Ñ1,4%), ʢʚʦʣʽʩʪʴ 111 (54Ñ3,5%) , ʟʘʜʠʰʢʘ 46 

(22Ñ2,9%). ʇʨʠ ʮʴʦʤʫ ʟ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʤʽʞ ʛʨʫʧʘʤʠ 

ʙʫʣʘ, ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʧʦʨʘʥʝʥʠʭ ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ ʙʽʣʴ ʚ ʧʦʣʦʚʠʥʽ ʛʨʫʜʝʡ 

ʚʽʜʧʦʚʽʜʥʽʡ ʧʦʨʘʥʝʥʥʶ. ɺ ʦʩʥʦʚʥʠʡ ʛʨʫʧʽ 90 (93Ñ2,6%), ʘ ʫ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

109 (99Ñ0,9%). ʄʦʞʥʘ ʧʨʠʧʫʩʪʠ, ʱʦ ʮʝ ʧʦʚôʷʟʘʥʝ ʟ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʥʘʜʘʥʥʷʤ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʙʽʣʴʰ ʷʢʽʩʥʠʤ ʟʥʝʙʦʣʝʥʥʷʤ ʫ ʧʦʨʘʥʝʥʠʭ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʣʠ ʧʦʨʘʥʝʥʥʷ ʫ ʙʽʣʴʰ ʧʽʟʥʽʡ ʜʽʘʧʘʟʦʥ ʯʘʩʫ ʩ 

ʧʦʯʘʪʢʫ ɸʊʆ/ʆʆʉ, ʢʦʣʠ ʤʝʜʠʯʥʘ ʩʣʫʞʙʘ ʧʨʘʮʶʚʘʣʘ ʙʽʣʴ ʜʦʩʢʦʥʘʣʦ ʪʘ 

ʟʣʘʛʦʜʞʝʥʦ ʘʙʦ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʢʦʥʘʥʠʭ ʪʦʨʘʢʦʪʦʤʽʡ ʪʘ ʭʽʨʫʨʛʽʯʥʠʭ 

ʫʪʨʫʯʘʥʴ ʚʟʘʛʘʣʽ ʫ ʦʩʥʦʚʥʠʡ ʛʨʫʧʽ, ʷʢʽ ʜʘʚʘʣʠ ʟʥʘʯʥʦ ʚʠʨʘʟʥʠʡ ʙʦʣʴʦʚʠʡ 

ʩʠʥʜʨʦʤ. ʇʨʠ ʘʥʘʣʽʟʽ ʽʥʰʠʭ ʩʢʘʨʛ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʧʦʨʘʥʝʥʠʤʠ ʦʩʥʦʚʥʦʾ ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ. ɼʦʩʠʪʴ ʯʘʩʪʦ, ʫ 50 

(52Ñ5,1%) ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ 61 (55Ñ4,7%) ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, 

ʟʫʩʪʨʽʯʘʣʘʩʴ ʩʢʘʨʛʠ ʥʘ ʢʚʦʣʽʩʪʴ ʱʦ ʩʢʦʨʽʰʝ ʧʦʚôʷʟʘʥʦ ʟ ʩʫʙ'ʻʢʪʠʚʥʦʶ 

ʥʝʟʘʜʦʚʽʣʴʥʦʶ ʦʮʽʥʢʦʶ ʩʚʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʦʩʪʨʘʞʜʘʣʠʤʠ. 

ɿʘʧʘʤʦʨʦʯʝʥʥʷ ʚʽʜʤʽʯʘʣʠ 12 (6,0Ñ1,7%) ʧʦʩʪʨʘʞʜʘʣʠʭ, ʪʦʙʪʦ ʩʪʘʥ ʙʽʣʴʰʦʩʪʽ 

ʧʦʨʘʥʝʥʠʭ ʙʫʚ ʢʦʤʧʝʥʩʦʚʘʥʠʡ. ʉʢʘʨʛʠ ʥʘ ʟʘʜʠʰʢʫ ʚʽʜʤʽʯʘʣʠʩʴ ʫ 46 (22Ñ2,9%) 

ʧʦʨʘʥʝʥʠʭ. ɺʽʜʯʫʪʪʷ ʥʝʩʪʘʯʽ ʧʦʚʽʪʨʷ ʚʽʜʤʽʯʘʣʠ 6 (3,0Ñ1,2%) ʧʦʨʘʥʝʥʠʭ. 

ʉʢʘʨʛʠ ʥʘ ʟʘʜʠʰʢʫ ʪʘ ʥʝʩʪʘʯʫ ʧʦʚʽʪʨʷ ʭʦʯʘ ʽ ʝ ʭʘʨʘʢʪʝʨʥʠʤʠ ʧʨʠ ʫʨʘʞʝʥʥʽ 

ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʚʽʜʤʽʯʘʣʠʩʴ ʜʦʩʠʪʴ ʨʽʜʢʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʦ ʢʦʤʧʝʥʩʘʮʽʾ 

ʜʠʭʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʫ ʙʽʣʴʰʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ. ʂʨʦʚʦʭʘʨʢʘʥʥʷ ʚʽʜʤʽʯʘʣʠ 

2(1,0Ñ0,7%) ʧʦʨʘʥʝʥʠʭ. ʂʘʰʝʣʴ 1(0,5Ñ0,07%) ʧʦʨʘʥʝʥʠʡ. ʎʽ ʩʢʘʨʛʠ ʯʘʩʪʽʰʝ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʫʨʘʞʝʥʥʽ ʚʝʨʭʥʽʭ ʚʽʜʜʽʣʽʚ ʪʨʘʭʝʦ-ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʱʦ 

ʤʦʞʣʠʚʦ ʩʚʽʜʯʠʪʴ ʦ ʪʦʤ, ʱʦ ʧʨʠ ɺʇʇɻ ʨʽʜʢʦ ʙʫʣʠ ʫʨʘʞʝʥʽ ʛʦʣʦʚʥʽ, ʯʘʩʪʢʦʚʽ 
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ʪʘ ʩʝʛʤʝʥʪʘʨʥʽ ʙʨʦʥʭʠ. ɿʦʚʩʽʤ ʥʝ ʚʽʜʤʽʯʘʣʠʩʴ ʩʢʘʨʛʠ ʥʘ ʙʣʶʚʦʪʫ ʪʘ ʙʽʣʴ ʚ 

ʞʠʚʦʪʽ, ʷʢʽ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʥʝ ʻ ʧʘʪʦʛʥʦʤʦʥʽʯʥʠʤʠ ʧʨʠ ɺʇʇɻ. 

ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʢʘʨʛ ʧʦʨʘʥʝʥʠʭ ʧʽʜ ʯʘʩ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʫ ɺʄʂʎ ʇʥʈ, ʱʦ 

ʚʽʜʟʥʘʯʘʣʠʩʷ ʪʘ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 3.1. 

ʊʘʙʣʠʮʷ 3.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʢʘʨʛ ʫ ʧʦʨʘʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ 

ʉʢʘʨʛʠ ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=97) 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=110) 

ʈʘʟʦʤ 

(n=207) 

1 2 3 4 

ɹʽʣʴ ʚ ʫʰʢʦʜʞʝʥʽʡ 

ʧʦʣʦʚʠʥʽ ʛʨʫʜʝʡ 

90 (93Ñ2,6) 109 (99Ñ0,9) 199 (96Ñ1,4) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 5.519 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʘ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ<0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.019 

ʈʽʰʝʥʥʷ ɔ1: ʻ ʨʦʟʙʽʞʥʦʩʪʽ. 

ʂʚʦʣʽʩʪʴ 50 (52Ñ5,1)1 

ɢ2=41,06 

61 (55Ñ4,7)1 

ɢ2=56,61 

111 (54Ñ3,5)1 

ɢ2=99,04 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.317 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.574 

ʈʽʰʝʥʥʷ ɔ0 

 ɿʘʧʘʤʦʨʦʯʝʥʥʷ 8(8,2Ñ2,8)1,2,3 

ɢ2=138,65 

ɢ2=43,38 

ɢ2=8,84 

4(3,6Ñ1,9)1,2,3 

ɢ2=200,6 

ɢ2=70,95 

ɢ2=21,06 

12 (6,0Ñ1,7)1,2,3 

ɢ2=337,99 

ɢ2=105,82 

ɢ2=23,18 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 2.007 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.157 

ʈʽʰʝʥʥʷ ɔ0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.1 

1 2 3 4 
ɿʘʜʠʰʢʘ 18(19Ñ4,0)1,2 

ɢ2=108,28 

ɢ2=23,19 

28(25Ñ4,1)1,2 

ɢ2=126,94 

ɢ2=20,55 

46 (22Ñ2,9)1,2 

ɢ2=234,06 

ɢ2=38,03 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.419 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.234 

ʈʽʰʝʥʥʷ ɔ0 

ʅʫʜʦʪʘ 1(1,0Ñ0,9)1,2,3 

ɢ2=163,95 

ɢ2=63,87 

ɢ2=16,86 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

1(0,5Ñ0,07)1,2,3 

ɢ2=379,22 

ɢ2=139,93 

ɢ2=48,6 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.140 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.286 

ʈʽʰʝʥʥʷ ɔ0 
ɹʣʶʚʦʪʘ 01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ɺʽʜʯʫʪʪʷ ʥʝʩʪʘʯʽ ʧʦʚʽʪʨʷ 5(5,2Ñ2,2)1,2,3 

ɢ2=149,03 

ɢ2=51,39 

ɢ2=8,34 

1 (0,9Ñ0,7)1,2,3 

ɢ2=212,07 

ɢ2=80,85 

ɢ2=32,08 

6(3,0Ñ1,2)1,2,3 

ɢ2=359,93 

ɢ2=91,52 

ɢ2=35,19 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 3.301 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.070 

ʈʽʰʝʥʥʷ ɔ0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.1 

1 2 3 4 
ɹʽʣʴ ʚ ʞʠʚʦʪʽ 01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ʂʨʦʚʦʭʘʨʢʘʥʥʷ 1(1,0Ñ0,9)1,2,3 

ɢ2=163,95 

ɢ2=63,87 

ɢ2=16,86 

1(0,9Ñ0,7)1,2,3 

ɢ2=212,07 

ɢ2=80,85 

ɢ2=32,08 

2(1,0Ñ0,7)1,2,3 

ɢ2=375,28 

ɢ2=136,5 

ɢ2=45,62 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.008 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.929 

ʈʽʰʝʥʥʷ ɔ0 

 ʂʘʰʝʣʴ 1(1,0Ñ0,9)1,2,3 

ɢ2=163,95 

ɢ2=63,87 

ɢ2=16,86 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

1(0,5Ñ0,07)1,2,3 

ɢ2=379,22 

ɢ2=139,93 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.140 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.286 

ʈʽʰʝʥʥʷ ɔ0 

 

ʋ ʪʘʙʣ. 3.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʩʥʦʚʥʽ ʜʘʥʽ ʬʽʟʽʢʘʣʴʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʦʛʣʷʜʫ. 
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ʊʘʙʣʠʮʷ 3.2 

ʇʦʢʘʟʥʠʢʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʬʽʟʽʢʘʣʴʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʦʛʣʷʜʫ 

ʇʦʢʘʟʥʠʢʠ ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=97) 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=110) 

ʈʘʟʦʤ 

(n=207) 

1 2 3 4 
ʊʘʭʽʢʘʨʜʽʷ 01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ɹʨʘʜʽʢʘʨʜʽʷ 01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ɻʽʧʦʪʦʥʽʷ 01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.2 

1 2 3 4 
ɺʽʜʩʪʘʚʘʥʥʷ ʧʦʣʦʚʠʥʠ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʧʨʠ  

ʜʠʭʘʥʥʽ 

1(1,0Ñ0,9)1,2,3 

ɢ2=163,95 

ɢ2=63,87 

ɢ2=16,86 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

1(0,5Ñ0,07)1,2,3 

ɢ2=379,22 

ɢ2=139,93 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.140 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.286 

ʈʽʰʝʥʥʷ ɔ0 

ʆʩʣʘʙʣʝʥʥʷ ʜʠʭʘʥʥʷ ʥʘ 

ʫʰʢʦʜʞʝʥʽʡ ʩʪʦʨʦʥʽ 

01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 
ʂʦʨʦʙʦʯʥʠʡ ʟʚʫʢ ʧʨʠ 

ʧʝʨʢʫʩʽʾ 

01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ɿʘ ʜʘʥʠʤʠ ʬʽʟʠʢʘʣʴʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʦʛʣʷʜʫ ʪʘʭʽʢʘʨʜʽʷ, ʙʨʘʜʽʢʘʨʜʽʷ, 

ʛʽʧʦʪʦʥʽʷ, ʢʦʨʦʙʦʯʥʠʡ ʟʚʫʢ ʥʝ ʚʠʟʥʘʯʘʣʠʩʷ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ 

ʢʦʤʧʝʥʩʘʮʽʻʶ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʟ ʯʘʩʦʤ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʨʘʥʝʥʥʷ ʪʘ 

ʜʦʩʪʘʪʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʜʘʥʦʾ ʄɼ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʨʽʚʥʷʭ. ʇʨʠʪʫʧʣʝʥʥʷ 

ʧʝʨʢʫʪʦʨʥʦʛʦ ʟʚʫʢʫ ʧʨʠ ʧʝʨʢʫʩʽʾ, ʦʩʣʘʙʣʝʥʥʷ ʜʠʭʘʥʥʷ ʥʘ ʫʰʢʦʜʞʝʥʽʡ ʩʪʦʨʦʥʽ 

ʥʝ ʚʠʷʚʣʷʣʦʩʴ. ɺʠʷʚʣʝʥʦ ʚʠʧʘʜʦʢ ʚʽʜʩʪʘʚʘʥʥʷ ʧʦʣʦʚʠʥʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʘʢʪʽ 

ʜʠʭʘʥʥʷ ʟ ʙʦʢʫ ʧʦʨʘʥʝʥʥʷ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.2 

1 2 3 4 
ʇʨʠʪʫʧʣʝʥʥʷ 

ʧʝʨʢʫʪʦʨʥʦʛʦ ʟʚʫʢʫ 

01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ɼʝʬʦʨʤʘʮʽʷ ʛʨʫʜʥʦʾ 

ʢʣʽʪʠʥʠ 

01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ʉʠʤʧʪʦʤʠ ʧʦʜʨʘʟʥʝʥʥʷ 

ʦʯʝʨʝʚʠʥʠ 

01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

 

 

  ʇʦʢʘʟʥʠʢʠ ʣʦʢʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʦʨʘʥʝʥʠʭ ʧʽʜ ʯʘʩ ʥʘʜʭʦʜʞʝʥʥʷ (ʪʘʙʣ. 

3.3). 
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ʊʘʙʣʠʮʷ 3.3 

ʇʦʢʘʟʥʠʢʠ ʣʦʢʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʦʨʘʥʝʥʠʭ ʧʽʜ ʯʘʩ ʥʘʜʭʦʜʞʝʥʥʷ 

ʇʦʢʘʟʥʠʢʠ ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=97) 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=110) 

ʋʩʴʦʛʦ 

(n=207) 

ʅʘʷʚʥʽʩʪʴ ʨʘʥʠ ʪʘ 

ʛʝʤʘʪʦʤʘ ʤôʷʢʠʭ ʪʢʘʥʠʥ 

ʛʨʫʜʝʡ 

01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ʇʽʜʰʢʽʨʥʘ ʝʤʬʽʟʝʤʘ 01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ɺʠʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʨʘʥʠ 01,2,3 

ɢ2=167,88 

ɢ2=67,36 

ɢ2=19,84 

01,2,3 

ɢ2=216,04 

ɢ2=84,4 

ɢ2=32,08 

01,2,3 

ɢ2=383,12 

ɢ2=143,43 

ɢ2=51,75 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

 

ɿʘ ʜʘʥʠʤʠ ʣʦʢʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʦʨʘʥʝʥʠʭ ʧʽʜ ʯʘʩ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ɺʄʂʎ 

ʇʥʈ ʧʘʪʦʛʥʦʤʦʥʽʯʥʠʭ ʦʟʥʘʢ ɺʇʇɻ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʮʝ ʧʦʚôʷʟʘʥʝ ʟ ʪʽʤ, ʱʦ 

ʧʦʨʘʥʝʥʽ ʚʞʝ ʧʦʩʪʫʧʘʣʠ ʧʽʩʣʷ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʝʪʘʧʽ. 



92 
 

 3.2. ʆʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ ʥʘ 

 ɯɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʏʘʩʪʦʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʪʘʙʣ. 3.4. 

ʊʘʙʣʠʮʷ 3.4 

ʏʘʩʪʦʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʄʝʪʦʜ  ɸʧʘʨʘʪ  ʏʘʩʪʦʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ  

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=97) 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=110) 

ʈʘʟʦʤ 

(n=207) 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ 

ʈʝʥʪʛʝʥʦʩʢʦʧʽʷ 

ʂʈɼ-50 

çINDIASCOP-

01è 

12(1,21Ñ0,27) 11(1,88Ñ0,35) 23(1,45Ñ0,31) 

ʈʝʥʪʛʝʥʦʛʨʘʬʽʷ 

çʄɽɼɯʂʉè  

248(24,97Ñ1,37) 395(67,52Ñ1,94) 643(40,75Ñ1,23) 

ʄʉʂʊ  

Toshiba 

Activion 16 

97(9,77Ñ0,95) 56(9,87Ñ1,24) 153(9,7Ñ0,75) 

ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ  çVoluson E6è 

730 Pro 

465(48,83Ñ1,59) 68(11,63Ñ1,34) 533(33,78Ñ1,19) 

ʃʘʟʝʨʥʠʡ çʃʽʢʘ-ʊʝʨʘʧʝʚʪ 

ʄè 

42(4,23Ñ0,62) - 42(2,67Ñ0,43) 

ʊʦʨʘʢʦʩʢʦʧʽʷ 
Karl Storz 52(5,24Ñ0,69) - 52(3,3Ñ0,47) 

Olympus 45(4,53Ñ0,67) - 45(2,85Ñ0,44) 

ɹʨʦʥʭʦʩʢʦʧʽʷ Olympus 32(3,22Ñ0,54) 55(9,4Ñ1,23) 87(5,5Ñ0,55) 

ʈʘʟʦʤ  993 585 1578 

   

  ɿʛʽʜʥʦ ʜʘʥʠʭ ʪʘʙʣʠʮʽ, ʩʝʨʝʜ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ, ʮʴʦʤʫ ʩʧʨʠʷʣʦ 

ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʬʘʭʽʚʮʽʚ ʪʘ 

ʟʘʛʘʣʴʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʤʝʪʦʜʫ.  

  ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʆɻʂ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ (ʪʘʙʣ. 3.5). 
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ʊʘʙʣʠʮʷ 3.5 

ʈʝʟʫʣʴʪʘʪʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʆɻʂ (%) 

ʆʟʥʘʢʠ ʆʩʥʦʚʥʘ 

(n=97) 

ʇʦʨʽʚʥʷʥʥʷ 

(n=110) 

ʈʘʟʦʤ 

(n=207) 

1 2 3 4 
ʇʝʨʝʣʦʤʠ ʨʝʙʝʨ 9 (9,0Ñ2,9)1;2 

ɢ2=7,33 

ɢ2=4,91 

13 (12Ñ3,1)3 

ɢ2=14,91 

22 (11Ñ2,2)3 

ɢ2=15,65 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.350 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.555 

ʈʽʰʝʥʥʷ ɔ0 

ʇʥʝʚʤʦʪʦʨʘʢʩ 20 (21Ñ4,1) 17 (15Ñ3,4)3 

ɢ2=9,82 

37 (18Ñ2,7) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.936 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.334 

ʈʽʰʝʥʥʷ ɔ0 

ʈʽʜʠʥʘ ʚ ʧʣʝʚʨʘʣʴʥʽʡ 

ʧʦʨʦʞʥʠʥʽ 

18 (19Ñ4,0) 20 (18Ñ3,7)3 

ɢ2=6,84 

38 (18Ñ2,7) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.005 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.945 

ʈʽʰʝʥʥʷ ɔ0 

ʇʦʚʥʝ ʟʘʪʝʤʥʝʥʥʷ 

ʣʝʛʝʥʝʚʦʛʦ ʧʦʣʷ 

01,2 

ɢ2=26,09 

ɢ2=22,3 

1(0,9Ñ0,7) 1,3 

ɢ2=41,23 

ɢ2=22,64 

1 (0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.886 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.347  

ʈʽʰʝʥʥʷ ɔ0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.5 

1 2 3 4 
ɺʥʫʪʨʽʰʥʴʦ ʣʝʛʝʥʝʚʘ 

ʛʝʤʘʪʦʤʘ 

1(1,0Ñ0,9)* 

ɢ2=23,01 

01,3 

ɢ2=44,48 

ɢ2=25,69 

1 (0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.140 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.286  

ʈʽʰʝʥʥʷ ɔ0 

ʉʘʣʴʥʠʢ ʫ ʧʣʝʚʨʘʣʴʥʽʡ 

ʧʦʨʦʞʥʠʥʽ 

01,2 

ɢ2=26,09 

ɢ2=22,3 

01,3 

ɢ2=44,48 

ɢ2=25,69 

01,3 

ɢ2=60,78 

ɢ2=51,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 

ɺʠʩʦʢʝ ʩʪʦʷʥʥʷ ʜʽʘʬʨʘʛʤʠ 01,2 

ɢ2=26,09 

ɢ2=22,3 

1(0,9Ñ0,7) 1,3 

ɢ2=41,23 

ɢ2=22,64 

1(0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.886 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.347  

ʈʽʰʝʥʥʷ ɔ0 

ɻʘʟ ʚ ʩʝʨʝʜʦʩʪʽʥʥʽ 01,2 

ɢ2=26,09 

ɢ2=22,3 

01,3 

ɢ2=44,48 

ɢ2=25,69 

0 1,3 

ɢ2=60,78 

ɢ2=51,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ NaN 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=1.000 

ʈʽʰʝʥʥʷ ï ʥʝ ʚʠʟʥʘʯʝʥʝ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.5 

1 2 3 4 
ɻʘʟ ʧʽʜ ʢʫʧʦʣʦʤ  

ʜʽʘʬʨʘʛʤʠ 

1(1,0Ñ0,9) 1,2 

ɢ2=23,01 

ɢ2=19,28 

01,3 

ɢ2=44,48 

ɢ2=25,69 

1(0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.140 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.286  

ʈʽʰʝʥʥʷ ɔ0 
ɽʤʬʽʟʝʤʘ ʤôʷʢʠʭ ʪʢʘʥʠʥ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

5(5,2Ñ2,2) 1,2 

ɢ2=13,52 

ɢ2=10,33 

5 (5,0Ñ2,1) >1,3 

ɢ2=30,13 

ɢ2=13,26 

10 (5,0Ñ1,5)1,3 

ɢ2=11,63 

ɢ2=26,76 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.042 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.839 

ʈʽʰʝʥʥʷ ɔ0 

ʇʘʪʦʣʦʛʽʾ ʥʝ ʚʠʷʚʣʝʥʦ 16 (16Ñ3,7) 37 (34Ñ4,5)* 

ɢ2=7,95 

53 (26Ñ3,0) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 7.951 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.01 ʩʪʘʥʦʚʠʪʴ 6.635 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.01 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.005 

ʈʽʰʝʥʥʷ ɔ1: ʻ ʨʦʟʙʽʞʥʦʩʪʽ. 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ ʚ 

ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ 

6 (6,0Ñ2,4) ó-2 

ɢ2=11,52 

ɢ2=8,71 

2 (2,0Ñ1,3) 13 

ɢ2=38,18 

ɢ2=19,9 

8 (4,0Ñ1,4)1-3 

ɢ2=14,81 

ɢ2=30,75 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 2.646 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.104 

ʈʽʰʝʥʥʷ ɔ0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.5 

1 2 3 4 
ɿʥʠʞʝʥʥʷ 

ʧʥʝʚʤʘʪʠʟʘʮʽʾ 

01,2 

ɢ2=26,09 

ɢ2=22,3 

1(0,9Ñ0,7) 1,3 

ɢ2=41,23 

ɢ2=22,64 

1(0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.886 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.347 

ʈʽʰʝʥʥʷ ɔ0 
ʇʫʣʴʤʦʥʽʪ 23 (24Ñ4,3) 23 (21Ñ3,9)3 

ɢ2=4,49 

46 (22Ñ2,9) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.234 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.629 

ʈʽʰʝʥʥʷ ɔ0 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ ʧʝʨʠʢʘʨʜʫ 01,2 

ɢ2=26,09 

ɢ2=22,3 

1(0,9Ñ0,7) 1,3 

ɢ2=41,23 

ɢ2=22,64 

1 (0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.886 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.347 

ʈʽʰʝʥʥʷ ɔ0 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ ʤôʷʢʠʭ 

ʪʢʘʥʠʥ 

16 (16Ñ3,7) 20 (18Ñ3,7)3 

ɢ2=6,84 

36 (17Ñ2,6) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.102 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.750 

ʈʽʰʝʥʥʷ ɔ0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.5 

1 2 3 4 
ɸʪʝʣʝʢʪʘʟ 1(1,0Ñ0,9) 1,2 

ɢ2=23,01 

ɢ2=19,28 

2 (2,0Ñ1,3) 1,3 

ɢ2=38,18 

ɢ2=19,9 

3 (1,4Ñ0,8)1,3 

ɢ2=51,63 

ɢ2=42,8 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.224 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.637 

ʈʽʰʝʥʥʷ ɔ0 

ʅʝʛʦʩʧʽʪʘʣʴʥʘ 

ʧʥʝʚʤʦʥʽʷ 

1(1,0Ñ0,9) 1,2 

ɢ2=23,01 

ɢ2=19,28 

01,3 

ɢ2=44,48 

ɢ2=25,69 

1 (0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.140 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.286 

ʈʽʰʝʥʥʷ ɔ0 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ ʣʝʛʝʥʽ 3(3,0Ñ1,7)1,2 

ɢ2=17,77 

ɢ2=14,26 

3 (3,0Ñ1,6) 1,3 

ɢ2=35,32 

ɢ2=17,45 

6 (3,0Ñ1,2)1,3 

ɢ2=43,66 

ɢ2=35,19 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.024 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.876 

ʈʽʰʝʥʥʷ ɔ0 

ɸʦʨʪʦʢʘʨʜʽʦʩʢʣʝʨʦʟ 1(1,0Ñ0,9) 1,2 

ɢ2=23,01 

ɢ2=19,28 

01,3 

ɢ2=44,48 

ɢ2=25,69 

1(0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.140 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.286 

ʈʽʰʝʥʥʷ ɔ0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.5 

1 2 3 4 
ʂʦʣʘʧʩ ʣʝʛʝʥʽ 1(1,0Ñ0,9)1,2 

ɢ2=23,01 

ɢ2=19,28 

01,3 

ɢ2=44,48 

ɢ2=25,69 

1(0,5Ñ0,07)1;3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 1.140 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.286 

ʈʽʰʝʥʥʷ ɔ0 

ʇʝʨʝʣʦʤ ʢʣʶʯʠʮʽ 01,2 

ɢ2=26,09 

ɢ2=22,3 

1(0,9Ñ0,7)1;3 

ɢ2=41,23 

ɢ2=22,64 

1(0,5Ñ0,07)1,3 

ɢ2=57,59 

ɢ2=48,6 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.886 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.347 

ʈʽʰʝʥʥʷ ɔ0 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʉʂʊ ʫ ʧʦʨʘʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 

3.6.  

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʉʂʊ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʉʊ 

ʤôʷʢʠʭ ʪʢʘʥʠʥ - 48 (49Ñ5,1) ʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ 57 (52Ñ4,8) - ʫ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ, ʟʘʛʘʣʦʤ 105 (51Ñ3,5) ʚʠʧʘʜʢʽʚ. ʇʥʝʚʤʦʪʦʨʘʢʩ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʫ 15 

(15Ñ3,6) ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ 9 (8,0Ñ2,6) ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘʛʘʣʦʤ 24 

(12Ñ2,3). ɻʝʤʦʧʥʝʚʤʦʪʦʨʘʢʩ - ʫ 24 (25Ñ4,4) ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ 24 (22Ñ3,9) - 

ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʟʘʛʘʣʦʤ 48 (23Ñ2,9). 

ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʆɻʇ ʧʨʠ ɺʇʇɻ ʟ ʧʦʯʘʪʢʦʤ ɸʊʆ 

ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʴ ʦʙʤʝʞʝʥʦ, ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘʷʚʥʦʩʪʽ ʚʽʣʴʥʦʾ ʨʽʜʠʥʠ ʫ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʽ, ʧʥʝʚʤʦʪʦʨʘʢʩʫ, ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʽʩʮʷ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʫʥʢʮʽʾ (ʪʦʨʘʢʦʮʝʥʪʝʟʫ) ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʪʦʣʦʛʽʾ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ. 
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ʊʘʙʣʠʮʷ 3.6 

ʈʝʟʫʣʴʪʘʪʠ ʉʂʊ ʫ ʧʦʨʘʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ 

 ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=97) 

ɻʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=110) 

ʈʘʟʦʤ 

(n=207) 

ɻʝʤʦʪʦʨʘʢʩ 9 (9,0Ñ2,9) 9 (8,0Ñ2,6) 18 (8,7Ñ2,0) 

ʇʥʝʚʤʦʪʦʨʘʢʩ 15 (15Ñ3,6) 9(8,0Ñ2,6) 24(12Ñ2,3) 

ɻʝʤʦʧʥʝʚʤʦʪʦʨʘʢʩ 24 (25Ñ4,4) 24(22Ñ3,9) 48(23Ñ2,9) 

ʇʫʣʴʤʦʥʽʪ 29 (30Ñ4,7) 25(23Ñ4,0) 54(26Ñ3,0) 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ ʤôʷʢʠʭ 

ʪʢʘʥʠʥ 

48(49Ñ5,1) 57(52Ñ4,8) 105(51Ñ3,5) 

ʇʝʨʝʣʝʤʠ ʨʝʙʝʨ 18 (19Ñ4,0) 32(29Ñ4,3) 50(24Ñ3,0) 

ʇʝʨʝʣʦʤʠ ʚʽʜʨʦʩʪʢʽʚ 

ʭʨʝʙʮʽʚ 

1 (1,0Ñ0,9) 3(2,7Ñ1,6) 4(2,0Ñ1,0) 

ʇʝʨʝʣʦʤʠ ʭʨʝʙʮʽʚ 2 (2,1Ñ1,5) 3(2,7Ñ1,6) 5(2,4Ñ1,3) 

ɸʪʝʣʝʢʪʘʟ 3 (3,0Ñ1,7) 1(0,1Ñ0,07) 4(2,0Ñ1,0) 

ɽʤʬʽʟʝʤʘ 7 (7,2Ñ2,6) 7(7,3Ñ2,4) 14(7,0Ñ1,8) 

ʇʝʨʝʣʦʤ ʣʦʧʘʪʢʠ 8 (8,2Ñ2,8) 10(9,0Ñ2,7) 18(9,0Ñ1) 

ɿʘʙʽʡ ʣʝʛʝʥʽ 11 (11Ñ3,2) 17(15Ñ3,4) 28(14Ñ2,4) 

ʇʘʪʦʣʦʛʽʾ ʥʝ ʚʠʷʚʣʝʥʦ 2 (2,1Ñ1,5) 7(7,3Ñ2,4) 9(4,3Ñ1,4) 

ʇʝʨʝʣʦʤ ʪʽʣʘ ʛʨʫʜʠʥʠ 3 (3,0Ñ1,7) 3(2,7Ñ1,6) 6(3,0Ñ1,2) 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ 

ʧʝʨʠʢʘʨʜʫ 

1 (1,0Ñ0,9) 0 1(0,5Ñ0,3) 

ʇʥʝʚʤʦʤʝʜʽʘʩʪʽʥʫʤ 1 (1,0Ñ0,9) 2(2,0Ñ1,3) 3(1,4Ñ0,7) 

ɻʝʤʦʧʝʨʠʢʘʨʜ 2 (2,1Ñ1,5) 1(0,1Ñ0,07) 3(1,4Ñ0,7) 

ʅʝʛʦʩʧʽʪʘʣʴʥʘ 

ʧʥʝʚʤʦʥʽʷ 

1 (1,0Ñ0,9) 0 1(0,5Ñ0,3) 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ 

ʩʝʨʝʜʦʩʪʽʥʥʷ 

3 (3,0Ñ1,7) 3(2,7Ñ1,6) 6(3,0Ñ1,2) 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ ʤôʷʢʠʭ 

ʪʢʘʥʠʥ 

25 (26Ñ4,5) 24(22Ñ3,9) 49(24Ñ3,0) 

ɻʽʜʨʦʪʦʨʘʢʩ 1  (1,0Ñ0,9) 1(0,1Ñ0,07) 2(1,0Ñ0,7) 

ʇʥʝʚʤʦʧʝʨʠʢʘʨʜ 1(1,0Ñ0,9) 0 1(0,5Ñ0,3) 

ɿʚʝʨʥʫʪʠʡ ʛʝʤʦʪʦʨʘʢʩ 1 (1,0Ñ0,9) 0 1(0,5Ñ0,3) 

ɻʝʤʘʪʦʤʘ ʣʝʛʝʥʽ 2 (2,1Ñ1,5) 0 2(1,0Ñ0,7) 

ɻʝʤʘʪʦʤʘ 0 1(0,1Ñ0,07) 1(0,5Ñ0,3) 

ʇʨʝʣʦʤ ʢʣʶʯʠʮʽ 0 2(2,0Ñ1,3) 2(1,0Ñ0,7) 
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ʆʜʥʘʢ, ʜʘʣʽ, ʦʧʨʘʮʶʚʘʥʦ ʤʝʪʦʜ ʧʨʦʚʝʜʝʥʥʷ ʋɿɼ ʆɻʇ, ʚʽʥ ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ 46 (47,42Ñ1,59%) ʦʩʥʦʚʥʦʽ ʛʨʫʧʠ ʪʘ 68 (61,82Ñ1,34%) ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʽʩʣʷʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʫʣʴʤʦʥʽʪʫ, ʚʠʟʥʘʯʝʥʥʷ 

ʦʙʩʷʛʫ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʴ ʧʨʠ ʪʨʘʚʤʽ, ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʩʪʦʷʥʥʷ ʪʘ ʬʫʥʢʮʽʶʚʘʥʥʷ 

ʩʪʘʥʫ ʜʨʝʥʘʞʥʦʾ ʪʨʫʙʢʠ. ʋɿɼ ʆɻʇ ʚʠʢʦʥʫʚʘʣʠ ʢʦʞʥʫ ʜʦʙʫ ʚ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʪʘ 1 ʨʘʟ ʥʘ 3 ʜʦʙʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦ ʚʠʧʠʩʢʠ. 

ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʋɿɼ ʧʨʦʷʚʽʚ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ 

ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʠ ʜʠʥʘʤʽʮʽ ʥʘʜʘʥʘ ʥʘ ʨʠʩ. 3.1. 

 

 

ʈʠʩ. 3.1 ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʋɿɼ ʧʨʦʷʚʽʚ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ 

ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʠ ʚ ʜʠʥʘʤʽʮʽ. 

 

ɿʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ (ʧʨʦʽʣʶʩʪʨʦʚʘʥʝ ʪʘʙʣ.3.7 ʪʘ ʨʠʩ. 3.1) ʥʘ ʧʝʨʰʫ, ʪʨʝʪʶ 

ʪʘ ʧôʷʪʫ ʧʽʩʣʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʜʦʙʫ ʧʝʨʝʚʘʣʶʶʪʴ ʋɿɼ ʧʨʦʷʚʠ 

ʽʥʪʝʨʩʪʽʮʠʡʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʧʣʝʚʨʘʣʴʥʦʛʦ ʚʠʧʦʪʫ, ʧʥʝʚʤʦʪʦʨʘʢʩʫ, 

ʘʣʴʚʝʦʣʷʨʥʦ-ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʩʠʥʜʨʦʤʫ; ʥʘ ʩʴʦʤʫ ʜʦʙʫ - ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ 
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ʩʠʥʜʨʦʤʫ, ʧʣʝʚʨʘʣʴʥʦʛʦ ʚʠʧʦʪʫ, ʢʦʥʩʦʣʽʜʘʮʽʾ; ʥʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ - 

ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʝʤʬʽʟʝʤʘʪʦʟʥʽ ʟʤʽʥʠ, ʢʦʥʩʦʣʽʜʘʮʽʾ, ʧʣʝʚʨʘʣʴʥʦʛʦ 

ʚʠʧʦʪʫ; ʥʘ ʜʚʘʜʮʷʪʴ ʧʝʨʰʫ ʜʦʙʫ - ʝʤʬʽʟʝʤʘʪʦʟʥʽ ʟʤʽʥʠ, ʢʦʥʩʦʣʽʜʘʮʽʾ, 

ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʩʠʥʜʨʦʤʫ; ʥʘ ʜʚʘʜʮʷʪʴ ʚʦʩʴʤʫ ʜʦʙʫ ï ʥʦʨʤʘ, ʝʤʬʽʟʝʤʘʪʦʟʥʽ 

ʟʤʽʥʠ, ʢʦʥʩʦʣʽʜʘʮʽʾ. 

ʆʙʩʷʛ ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʟʘ ʜʘʥʠʤʠ ʋɿɼ ʽ ʉʂʊ ʆɻʂ ʚ 

ʜʠʥʘʤʽʮʽ ʥʘʜʘʥʠʡ ʚ ʪʘʙʣ. 3.7. 

ʊʘʙʣʠʮʷ 3.7 

ʆʙʩʷʛ ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʟʘ ʜʘʥʠʤʠ ʋɿɼ ʽ ʉʂʊ ʆɻʂ  

ʚ ʜʠʥʘʤʽʮʽ, % 

ʄʝʪʦʜʠʢʘ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʆɻʂ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

1 

ʜʦʙʘ 

3 

ʜʦʙʘ 

5 

ʜʦʙʘ 

7 

ʜʦʙʘ 

14 

ʜʦʙʘ 

21 

ʜʦʙʘ 

28 

ʜʦʙʘ 

ʉʂʊ* 16,2Ñ0,3 - - - 8,4Ñ0,2 - 5,2Ñ0,1 

ʋɿɼ 14,5Ñ0,2 14,4Ñ0,2 14,1Ñ0,2 12,6Ñ0,2 6,3Ñ0,1 5,5Ñ0,1 4,3Ñ0,1 

ʇʨʠʤʽʪʢʠ: * - ʨʽʟʥʠʮʷ ʤʽʞ ʉʂʊ ʪʘ ʋɿɼ ʦʟʥʘʢʘʤʠ ʟʘ ʦʙʩʷʛʦʤ ʫʰʢʦʜʞʝʥʥʷ ʜʦʩʪʦʚʽʨʥʘ 

(ʨ<0.05)  

 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 3.7 ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ 

ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʚ ʜʠʥʘʤʽʮʽ, ʦʜʥʘʢ ʧʦʢʘʟʥʠʢʠ ʉʂʊ ʚʠʷʚʠʣʠʩʴ 

ʙʽʣʴʰ ʪʦʯʥʽʰʠʤʠ, ʥʽʞ ʜʘʥʥʽ ʋɿɼ.  

ɼʘʥʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʰʠʭ 68 ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʷʢʠʤ 

ʚʠʢʦʥʫʚʘʣʦʩʴ ʋɿɼ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʫ ʢʣʽʥʽʮʽ ʩʭʝʤʦʶ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 3.8.  

ʅʘʚʦʜʠʤʦ ʢʣʽʥʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ɺʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʝʮʴ ɼ. ʜʦʩʪʘʚʣʝʥʠʡ ʫ ɺʄʂʎʇʥʈ 12.05.2019 ʨ. ʯʝʨʝʟ 

15 ʛʦʜʠʥ ʧʽʩʣʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ. ʇʽʩʣʷ ʚʠʚʯʷʝʥʥʷ ʩʢʘʨʛ, ʧʨʦʚʝʜʝʥʥʷ 

ʦʛʣʷʜʫ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʽʟʽʢʘʣʴʥʦʛʦ ʪʘ ʨʝʥʛʝʥʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʽʘʛʥʦʩʪʦʚʘʥʝ ʚʦʛʥʝʧʘʣʴʥʝ ʦʜʥʠʯʥʝ ʢʫʣʴʦʚʝ ʥʘʩʢʨʽʟʥʝ ʧʦʨʘʥʝʥʥʷ ʣʽʚʦʾ 

ʧʦʣʦʚʠʥʠ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ. ʇʦʨʘʥʝʥʦʤʫ ʚʠʢʦʥʘʥʝ ʋɿɼ ʆɻʂ ʧʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʩʭʝʤʽ 
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ʊʘʙʣʠʮʷ 3.8 

ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʋɿɼ ʧʨʦʷʚʽʚ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ 

ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʠ ʚ ʜʠʥʘʤʽʮʽ, n (%) 

 

ʋɿɼ ʧʨʦʷʚʠ 

ʊʝʨʤʽʥʠ ʚʠʢʦʥʘʥʥʷ ʋɿɼ ʆɻʂ 

1  

ʜʦʙʘ 

3  

ʜʦʙʘ 

5  

ʜʦʙʘ 

7  

ʜʦʙʘ 

14  

ʜʦʙʘ 

21  

ʜʦʙʘ 

28 

ʜʦʙʘ 

ʇʥʝʚʤʦʪʦʨʘʢʩ 32 

(47) 

12 

(17,7) 

2 

(2,9) 

- - - - 

ʇʣʝʚʨʘʣʴʥʠʡ 

ʚʠʧʽʪ 

59 

(86,8) 

51 

(75) 

24 

(35,3) 

5 

(7,3) 

1 

(1,5) 

- - 

ɯʥʪʝʨʩʪʠʮʽʡʥʠʡ 

ʩʠʥʜʨʦʤ 

68 

(100) 

68 

(100) 

55 

(80,9) 

43 

(63,2) 

12 

(17,6) 

1 

(1,5) 

- 

ɸʣʴʚʝʦʣʷʨʥʦ-

ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ 

ʩʠʥʜʨʦʤ 

32 

(47) 

12 

(17,7) 

2 

(2,9) 

- - - - 

ʂʦʥʩʦʣʽʜʘʮʽʷ - - - 12 

(17,7) 

8 

(11,8) 

2 

(2,9) 

1 

(1,5) 

ɽʤʬʽʟʝʤʘʪʦʟʥʽ 

ʟʤʽʥʠ 

- - - - 12 

(17,7) 

6 

(8,8) 

1 

(1,5) 

ʅʦʨʤʘ - - - - - - 7(10,3) 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʢʘʨʪʠʥʘ ʆɻʂ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.2. 

 

ʈʠʩ. 3.2 ʇʦʨʘʥʝʥʠʡ. ɼ. ɺʦʛʥʝʧʘʣʴʥʝ ʢʫʣʴʦʚʝ ʧʦʨʘʥʝʥʥʷ ʧʨʘʚʦʾ ʣʝʛʝʥʽ. 

ʋɿɼ ʆɻʂ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ɺʠʨʘʟʥʠʡ ̔ ʥʪʝʨʩʪʠʮʽʡʥʠʡ ʩʠʥʜʨʦʤ. 

ʅʘʜ ʫʩʽʻʶ ʧʦʚʝʨʭʥʝʶ ʣʝʛʝʥʴ ʰʠʨʦʢʽ, ʷʩʢʨʘʚʽ ɺ-ʣʽʥʽʾ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴʩʷ 

ʜʦʥʠʟʫ. ɸ-ʣʽʥʽʾ ʥʝ ʚʽʟʫʘʣʠʟʫʶʪʴʩʷ. 
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ʋɿɼ ʆɻʂ ʥʘ ʧôʷʪʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʥʘʜʘʥʦ ʥʘ ʨʠʩ. 3.3. 

 

ʈʠʩ. 3.3 ʇʦʨʘʥʝʥʠʡ. ɼ. ɺʦʛʥʝʧʘʣʴʥʝ ʢʫʣʴʦʚʝ ʧʦʨʘʥʝʥʥʷ ʧʨʘʚʦʾ ʣʝʛʝʥʽ. 

ʋɿɼ ʆɻʂ ʥʘ ʧôʷʪʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ɯʥʪʝʨʩʪʠʮʽʡʥʠʡ ʩʠʥʜʨʦʤ ʧʦʤʽʨʥʦʾ 

ʚʠʚʘʞʝʥʦʩʪʽ. ɺʽʟʫʘʣʠʟʫʶʪʴʩʷ ʷʩʢʨʘʚʽ ɺ-ʣʽʥʽʾ. ɸ-ʣʽʥʽʾ ʥʝ ʚʽʟʫʘʣʠʟʫʶʪʴʩʷ. 

 

ʋɿɼ ʆɻʂ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʥʘʜʘʥʦ ʥʘ ʨʠʩ. 3.4. 

 

ʈʠʩ. 3.4 ʇʦʨʘʥʝʥʠʡ. ɼ. ɺʦʛʥʝʧʘʣʴʥʝ ʢʫʣʴʦʚʝ ʧʦʨʘʥʝʥʥʷ ʧʨʘʚʦʾ ʣʝʛʝʥʽ. 

ʋɿɼ ʆɻʂ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʆʩʪʘʪʦʯʥʽ ʷʚʠʱʘ ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ 

ʩʠʥʜʨʦʤʫ. ɺʽʟʫʘʣʠʟʫʶʪʴʩʷ ʙʣʷʢʣʽ ɺ-ʣʽʥʽʾ. 

 



104 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɿɼ ʚʠʷʚʠʣʦʩʴ ʦʙôʻʢʪʠʚʥʠʤ ʥʝʽʥʚʘʟʠʚʥʠʤ, 

ʘʣʝ ʜʦʩʠʪʴ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʽ ʙʝʟʧʝʯʥʠʤ, ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶ 

ʣʽʢʫʚʘʥʥʷ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ. 

ɺʘʞʣʠʚʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʧʠʪʘʥʥʷʤ ʫ ʧʦʨʘʥʝʥʠʭ ʟ ɺʇʇɻ ʻ ʦʮʽʥʢʘ 

ʩʪʫʧʝʥʶ ʛʝʨʤʝʪʠʟʘʮʽʾ ʧʘʨʝʥʭʽʤʠ ʣʝʛʝʥʴ ʪʘ ʢʦʥʪʨʦʣʴ ʧʝʨʝʙʽʛʫ ʟʘʛʦʻʥʥʷ ʜʝʬʝʢʪʫ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ. ʂʨʠʪʝʨʽʻʤ ʩʧʨʠʷʪʣʠʚʦʛʦ ʧʨʦʛʥʦʟʫ ʣʽʢʫʚʘʥʥʷ ʻ ʩʪʽʡʢʠʡ 

ʘʝʨʦʩʪʘʟ ʟ ʨʦʟʧʨʘʚʣʝʥʥʷʤ ʣʝʛʝʥʽ ʧʨʦʪʷʛʦʤ 3-ʭ ʜʽʙ ʧʽʩʣʷ ʜʨʝʥʫʚʘʥʥʷ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ. ɿʘ ʥʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʪʨʘʪʦʤʽʨʘ 

ʂʦʨʽʦʣʽʩʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙ`ʻʢʪʠʚʠʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʰʚʠʜʢʦʩʪʽ (ם) ʪʘ 

ʦʙôʻʤʫ (V) ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʠʭ ʧʦʨʦʞʥʠʥ ʪʘ ʫʜʦʩʢʦʥʘʣʠʪʠ ʭʽʨʫʨʛʽʯʥʫ 

ʪʘʢʪʠʢʫ [52]. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.5.  

 

ʈʠʩ. 3.5 ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ MEMS Mass Flow Meter 

MF 5700 Series. 

 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʤʘʩʦʚʦʛʦ ʚʠʪʨʘʪʦʤʽʨʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʤʽʥʽ ʬʘʟ 

ʤʝʭʘʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ U-ʧʦʜʽʙʥʠʭ ʪʨʫʙʦʢ, ʧʦ ʷʢʠʤ ʨʫʭʘʻʪʴʩʷ ʛʘʟ ʯʠ ʨʽʜʠʥʘ. 

ɺʠʤʽʨ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʥʩʦʨʘ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ 

ʤʽʞ ʜʚʦʤʘ U-ʧʦʜʽʙʥʠʤʠ ʪʨʫʙʢʘʤʠ. ɺ ʧʨʦʮʝʩʽ ʚʠʤʽʨʫ ʤʘʛʥʽʪʥʘ ʢʦʪʫʰʢʘ ʢʦʣʠʚʘʻ 

U-ʧʦʜʽʙʥʽ ʪʨʫʙʢʠ ʚ ʧʨʦʪʠʬʘʟʽ ʦʜʥʘ ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ ʟʽ ʩʪʘʣʦʶ ʨʝʟʦʥʘʥʩʥʦʶ 

ʯʘʩʪʦʪʦʶ. ɼʚʘ ʩʝʥʩʦʨʠ ʬʽʢʩʫʶʪʴ ʮʽ ʢʦʣʠʚʘʥʥʷ ʥʘ ʚʭʽʜʥʦʤʫ ʪʘ ʚʠʭʽʜʥʦʤʫ 

ʧʦʪʦʮʽ. ʈʽʟʥʠʮʷ ʢʦʣʠʚʘʥʴ ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʞʘʻʪʴʩʷ ʜʚʦʤʘ ʩʠʥʫʩʦʾʜʘʤʠ, ʷʢʽ 

ʧʦʢʘʟʫʶʪʴ ʨʫʭ ʪʨʫʙʦʢ ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʦʜʥʦʾ. ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʨʫʭʫ ʚ ʩʠʩʪʝʤʽ 
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ʩʠʥʫʩʦʾʜʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʽʡ ʬʘʟʽ, ʘ ʟ ʧʦʯʘʪʢʦʤ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦ ʪʨʫʙʢʘʤ ʛʘʟʫ 

ʯʠ ʨʽʜʠʥʠ, ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʩʠʣʫ ʂʦʨʽʦʣʽʩʘ, ʷʢʘ ʟʤʫʰʫʻ ʪʨʫʙʢʠ ʩʢʨʫʯʫʚʘʪʠʩʴ ʚ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ, ʩʠʥʫʩʦʾʜʠ ʟʤʽʱʫʶʪʴʩʷ ʧʦ ʬʘʟʽ 

ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʦʜʥʦʾ ʽ ʩʪʘʶʪʴ ʘʩʠʥʭʨʦʥʥʠʤʠ (ʨʠʩ. 3.6).  

 

ʈʠʩ. 3.6 ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʩʫʚʫ ʬʘʟ ʢʦʣʠʚʘʥʥʷ U-ʧʦʜʽʙʥʠʭ ʪʨʫʙʦʢ. 

 

ɿʩʫʚ ʬʘʟ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʝʣʠʯʠʥʽ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ. ʇʝʨʝʚʘʛʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ ʻ ʡʦʛʦ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʦʜʘʪʢʦʚʦʾ ʧʦʛʨʽʰʥʦʩʪʽ ʧʽʜ ʯʘʩ ʚʠʤʽʨʫ ʨʝʚʝʨʩʠʚʥʦʛʦ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, 

ʘʚʪʦʤʘʪʠʯʥʘ ʢʦʨʝʢʮʽʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʝʙʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʷʤʠʭ ʜʽʣʷʥʦʢ ʧʦʚʽʪʨʦʤʘʛʽʩʪʨʘʣʽ ʥʘ ʚʭʦʜʽ ʽ 

ʚʠʭʦʜʽ. 

  ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ ʛʨʫʜʝʡ ʪʘ ʨʘʥʥʽʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʫ ʚʠʛʣʷʜʽ ʽʟʦʣʴʦʚʘʥʦʛʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʚ ʧʝʨʰʫ ʜʦʙʫ ɺɸʊʉ 

ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʚ ʪʨʴʦʭ ʚʠʧʘʜʢʘʭ, ʫ ʟʚôʷʟʢʫ ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʟ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʅʘ ʜʨʫʛʫ ʪʘ ʪʨʝʪʶ ʜʦʙʫ ɺɸʊʉ ʧʦʪʨʝʙʫʚʘʣʠ 3 ʽ 1 

ʧʦʨʘʥʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʠʤʽʨʫ ʰʚʠʜʢʦʩʪʽ ʩʢʠʜʫ 

ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ɺɸʊʉ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ 

ʛʝʨʤʝʪʠʟʘʮʽʾ ʧʘʨʝʥʭʽʤʠ ʣʝʛʝʥʽ ʥʘʜʘʥʦ ʥʘ ʨʠʩ. 3.7. 
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ʈʠʩ. 3.7 ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʠʤʽʨʫ ʰʚʠʜʢʦʩʪʽ ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʟ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ɺɸʊʉ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʛʝʨʤʝʪʠʟʘʮʽʾ 

ʧʘʨʝʥʭʽʤʠ ʣʝʛʝʥʽ. 

 

ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʠʤʽʨʫ ʰʚʠʜʢʦʩʪʽ ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʫ ʧʘʮʽʻʥʪʘ ʟ 

ʧʨʦʥʠʢʘʶʯʠʤ ʧʦʨʘʥʝʥʥʷʤ ʛʨʫʜʝʡ ʪʘ ʫʰʢʦʜʞʝʥʥʷʤ ʧʘʨʝʥʭʽʤʠ ʣʝʛʝʥʽ ʧʽʩʣʷ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʜʨʝʥʫʚʘʥʥʷ ʣʽʚʦʾ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 3.8. 

 

ʈʠʩ. 3.8 ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʠʤʽʨʫ ʰʚʠʜʢʦʩʪʽ ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʫ 

ʧʘʮʽʻʥʪʘ ʟ ɺʇʇɻ ʪʘ ʫʰʢʦʜʞʝʥʥʷʤ ʧʘʨʝʥʭʽʤʠ ʣʽʚʦʾ ʣʝʛʝʥʽ ʧʽʩʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʜʨʝʥʫʚʘʥʥʷ ʣʽʚʦʾ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ. 
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ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʽ ʦʧʨʘʮʴʦʚʘʥʦ 

ʘʣʛʦʨʠʪʤ ʚʠʙʦʨʫ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙôʻʤʫ (V) ʪʘ ʰʚʠʜʢʦʩʪʽ 

 .ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ (ʨʠʩ. 3.9) (ם)

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.9 ɸʣʛʦʨʠʪʤ ʚʠʙʦʨʫ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʚ ɺʇʇɻ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʦʙôʻʤʫ (V) ʪʘ ʰʚʠʜʢʦʩʪʽ (ם) ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ. Const: 

V=14 1,2ʣ; 11,7=ם 0,7Slpm. 

 

ʂʨʠʪʝʨʽʻʤ ʧʦʢʘʟʘʥʥʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ɺɸʊʉ ʻ ʥʘʨʦʩʪʘʥʥʷ ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʟ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ ʜʠʥʘʤʽʮʽ ʟʘ ʧʝʨʰʫ ʜʦʙʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʠʥʘʤʽʢʠ ʚ ʙʽʢ 

ʘʝʨʦʩʪʘʟʫ ʥʘ ʜʨʫʛʫ ʪʘ ʪʨʝʪʶ ʜʦʙʫ (ʧʨʠ ʧʦʢʘʟʥʠʢʘʭ ʚ ʤʝʞʘʭ ʨʝʬʝʨʝʥʪʥʠʭ 

ʟʥʘʯʝʥʴ ʢʦʥʩʪʘʥʪʠ Const: V=14Ñ1,2ʣ; V=11,7Ñ0,7Slpm). ɿʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʢʘʣʽʙʨʦʚʮʽ ʩʧʦʥʪʘʥʥʠʤ ʚʠʜʦʭʦʤ 10 ʟʜʦʨʦʚʠʭ ʧʘʮʽʻʥʪʽʚ 

ʨʽʟʥʦʛʦ ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ ʪʠʧʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʩʢʠʜʫ ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚʽʜ ʦʙôʻʤʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʦʙʝʢʪʠʚʥʽ 

ʢʨʠʪʝʨʽʾ ʧʦʢʘʟʘʥʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ɺɸʊʉ. 

  ɺʨʘʭʦʚʫʶʯʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʟʫʘʣʠʟʘʮʽʾ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ɽɺʊʉ, ʘ ʩʘʤʝ: ʦʙʤʝʞʝʥʽʩʪʴ ʦʙʟʦʨʫ ʬʦʢʫʩʦʤ ʚʽʜʝʦʢʘʤʝʨʠ, ʥʘʷʚʥʽʩʪʶ ʦʜʥʦʛʦ 

ʜʞʝʨʝʣʘ ʦʩʚʽʪʣʝʥʥʷ ʟʽ ʩʪʦʨʦʥʠ ʚʽʜʝʦʢʘʤʝʨʠ ʪʘ ʜʚʦʤʽʨʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ʥʘ 

ʤʦʥʽʪʦʨʽ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʦʥʠ ʫʰʢʦʜʞʝʥʥʷ ʧʨʠ ɺʇʇɻ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʧʦʩʽʙ ʝʥʜʦʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ 

ɯ ʜʦʙʘ 
ʧʦʩʪʫʧʣʝʥʥʷ/ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʜʨʝʥʫʚʘʥʥʷ 

 

ɯɯ ʜʦʙʘ 

 

 

ɯɯɯ ʜʦʙʘ 

 

ɿʙʽʣʴʰʝʥʥʷ 

Const 

ɿʤʝʥʰʝʥʥʷ 

ɿʙʽʣʴʰʝʥʥʷ 

ɿʙʽʣʴʰʝʥʥʷ 

Const 

Const 

ɿʤʝʥʰʝʥʥʷ 

ɿʤʝʥʰʝʥʥʷ 

ʂʦʥʩʝʨʚʘʪʠʚʥʝ 

ʣʽʢʫʚʘʥʥʷ ʘʙʦ 

ʜʠʥʘʤʽʯʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ɺɸʊʉ ʘʙʦ 

ʢʦʥʚʝʨʩʽʡʥʘ 

ʪʦʨʘʢʦʪʦʤʽʷ 
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ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʪʘ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ [37]. ʁʦʛʦ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ 

ʚʚʝʜʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʝʥʜʦʩʢʦʧʽʯʥʦʾ ʥʘʩʘʜʢʠ ʟ ʜʠʬʫʟʦʨʦʤ ʚ ʦʜʠʥ ʟ 

ʝʥʜʦʩʢʦʧʽʯʥʠʭ ʧʦʨʪʽʚ ʪʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʦʛʣʷʜʫ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʪʘ ʾʾ 

ʟʤʽʩʪʫ ʟ ʣʘʟʝʨʥʠʤ ʦʧʨʦʤʽʥʶʚʘʥʥʷʤ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʯʝʨʚʦʥʦʤʫ (660 ʥʤ), ʟʝʣʝʥʦʤʫ (525 ʥʤ) ʪʘ ʩʠʥʴʦʤʫ (405 ʥʤ) ʩʧʝʢʪʨʘʤ 

ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʨʽʟʥʠʭ ʾʾ ʢʦʤʙʽʥʘʮʽʡ ʟ ʱʽʣʴʥʽʩʪʶ ʧʦʪʫʞʥʦʩʪʽ 

ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʶʚʘʥʥʷ 50 ʤɺʪ, ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʘʙʦ 

ʣʽʢʫʚʘʣʴʥʠʭ ɺʊʉ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʚʦʜʠʣʠ ʚʽʟʫʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʦʨʦʞʥʠʥ ʪʘ 

ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʣʽʢʫʚʘʣʴʥʽ ʤʘʥʽʧʫʣʷʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʜʦʟʚʦʣʷʣʦ 

ʨʝʪʝʣʴʥʦ ʦʙʩʪʝʞʫʚʘʪʠ ʭʽʜ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʦʩʦʙʣʠʚʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʢʣʘʜʥʦʛʦ, 

ʚʫʟʴʢʦʛʦ ʭʦʜʫ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ, ʚʠʷʚʣʷʪʠ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʪʘ ʦʙʤʝʞʝʥʝ ʩʢʫʧʯʝʥʥʷ 

ʨʽʜʠʥ, ʧʨʦʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʠʡ ʦʛʣʷʜ ʪʨʫʜʥʦʜʦʩʪʫʧʥʠʭ ʜʣʷ ʨʝʚʽʟʽʾ ʜʽʣʷʥʦʢ 

ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ: ʧʣʝʚʨʘʣʴʥʠʭ ʩʠʥʫʩʽʚ, ʤʽʩʮʴ ʢʨʽʧʣʝʥʥʷ ʧʦʧʝʨʝʢʦʚʦʾ 

ʯʘʩʪʠʥʠ ʤôʷʟʦʚʦʾ ʧʦʨʮʽʾ ʜʽʘʬʨʘʛʤʠ. 

ʋ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʘʟʝʨʥʠʡ 

ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʘʧʘʨʘʪ çʃʽʢʘ-ʪʝʨʘʧʝʚʪ ʄè (çʇʌ ʌʦʪʦʥʽʢʘ ʇʣʶʩè, ʤ. ʏʝʨʢʘʩʠ). 

ʄʝʪʦʜʠ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʟʘʩʪʦʩʦʚʘʥʦ ʫ 57 (58%) ʧʦʨʘʥʝʥʠʭ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʮʝʡ ʤʝʪʦʜ ʚʠʷʚʠʚʩʷ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ 29 ʚʠʧʘʜʢʽʚ. ʆʟʥʘʢʘʤʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʙʫʣʠ: ʦʟʥʘʢʘ ʣʦʢʘʣʴʥʦʾ 

ʪʝʤʥʦʾ ʧʣʷʤʠ ʧʨʠ ʩʪʦʨʦʥʥʴʦʤʫ ʪʽʣʽ; ʦʟʥʘʢʘ ʯʽʪʢʦʾ ʤʝʞʽ ʧʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ ʧʨʠ 

ʥʘʜʭʦʜʞʝʥʥʽ ʘʧʝʨʪʫʨʠ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʥʘʜ ʢʦʨʜʦʥʦʤ (ʢʨʘʻʤ) ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ; 

ʦʟʥʘʢʘ ʧʦʜʚʽʡʥʦʛʦ ʢʦʥʪʫʨʫ. ʎʝ ʧʦʢʨʘʱʫʚʘʣʦ ʚʠʜʠʤʽʩʪʴ ʨʘʥʦʚʠʭ ʜʝʬʝʢʪʽʚ ʪʘ 

ʜʦʟʚʦʣʷʣʦ ʚʠʷʚʠʪʠ ʜʦʜʘʪʢʦʚʽ ʫʰʢʦʜʞʝʥʥʷ, ʷʢʽ ʥʝ ʙʫʣʠ ʚʽʟʫʘʣʽʟʦʚʠʚʘʥʠ ʧʨʠ 

ʟʚʠʯʘʡʥʦʤʫ ʦʩʚʽʪʣʶʚʘʥʥʽ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʫʨʘʞʝʥʴ ʙʫʣʘ 

ʚʠʷʚʣʝʥʘ ʧʨʠ ʦʛʣʷʜʽ ʚ ʯʝʨʚʦʥʦʤʫ (660 ʥʤ) ʩʧʝʢʪʨʽ ʪʘ ʧʨʠ ʢʦʤʙʽʥʘʮʽʾ ʯʝʨʚʦʥʦʛʦ 

(660 ʥʤ) ʪʘ ʟʝʣʝʥʦʛʦ (525 ʥʤ) ʩʧʝʢʪʨʽʚ ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɼʣʷ ʙʽʣʴʰʦʾ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʪʘ ʜʝʪʘʣʽʟʘʮʽʾ ʟʦʥʠ ʫʨʘʞʝʥʥʷ ʚʠʷʚʠʚʩʷ 

ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜ ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʷʢʠʡ ʚʠʢʦʥʫʚʘʚʩʷ ʧʽʩʣʷ 

ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʾ ʪʘ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. 
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ʉʧʦʩʽʙ ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ɺʊʉ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʾ ʢʘʤʝʨʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʦʙʨʘʞʝʥʥʷ ʜʦ 8-ʭ ʨʘʟʽʚ 

ʧʨʦʚʦʜʠʣʘʩʷ ʜʦʜʘʪʢʦʚʘ ʦʙʨʦʙʢʘ ʧʽʜʦʟʨʽʣʠʭ ʟʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ ʜʽʣʷʥʦʢ 

ʨʦʟʯʠʥʦʤ ʧʨʝʧʘʨʘʪʫ  ʬʦʪʦʩʝʥʩʽʙʽʣʽʟʘʪʦʨʫ çʌʦʪʦʣʦʥè ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 2,5 

ʤʛ/ʤʣ, ʘʧʣʽʢʘʮʽʡʥʠʤ ʰʣʷʭʦʤ ʧʫʭʢʦʶ ʪʘʤʧʦʥʘʜʦʶ ʨʘʥʠ ʟ ʧʦʜʘʣʴʰʠʤ ʣʘʟʝʨʥʠʤ 

ʦʧʨʦʤʽʥʶʚʘʥʥʷʤ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ʩʧʝʢʪʨʽ 405 ʥʤ, ʘʧʘʨʘʪʦʤ ʣʘʟʝʨʥʠʤ 

ʪʝʨʘʧʝʚʪʠʯʥʠʤ çʃʽʢʘ ï ʊʝʨʘʧʝʚʪ ʄè. ɾʠʪʪʻʟʜʘʪʥʽ ʪʢʘʥʠʥʠ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʷ 

ʙʽʣʴʰ ʯʽʪʢʦ ʟʘ ʨʘʭʫʥʦʢ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʷʩʢʨʘʚʦ-ʨʦʞʝʚʠʤ ʢʦʣʴʦʨʦʤ ʥʘ ʬʦʥʽ 

ʥʝʞʠʪʪʻʟʜʘʪʥʠʭ ʪʢʘʥʠʥʠ ʫ ʚʠʛʣʷʜʽ ʪʝʤʥʠʭ ʜʽʣʷʥʦʢ. ɼʣʷ ʙʽʣʴʰʦʾ ʯʽʪʢʦʩʪʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʣʶʦʨʝʩʮʝʥʮʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʝʨʝʟ ʦʢʫʣʷʨʠ ʟʽ 

ʩʚʽʪʣʦʬʽʣʴʪʨʘʤʠ ɾʉ-18. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚʠʩʥʦʚʢʠ 

ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʘʥʠ ʚʠʢʦʥʫʚʘʣʦʩʴ 

ʚʠʜʘʣʝʥʥʷ ʥʝʞʠʪʪʻʟʜʘʪʥʠʭ ʪʢʘʥʠʥ. 

ɿʘ ʨʦʟʨʦʙʣʝʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʢʦʥʘʥʦ ʦʙʩʪʝʞʝʥʥʷ 43 (44,3%) ʧʦʨʘʥʝʥʠʭ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟ ɺʇʇɻ ʟʽ ʩʧʽʨʥʠʤʠ ʦʮʽʥʢʘʤʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʍʆ. ʋ 31 (72%) 

ʚʠʧʘʜʢʫ ʥʝʞʠʪʪʻʟʜʘʪʥʠʭ ʪʢʘʥʠʥ ʚ ʨʘʥʽ ʥʝ ʚʠʷʚʣʝʥʦ, ʚ 12 (28%) ʚʠʷʚʣʝʥʦ 

ʣʦʢʘʣʴʥʽ ʜʽʣʷʥʢʠ ʟ ʥʝʞʠʪʪʻʟʜʘʪʥʠʤʠ ʪʢʘʥʠʥʘʤʠ, ʱʦ ʧʦʩʣʫʞʠʣʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʥʝʞʠʪʪʻʟʜʘʪʥʽʡ 

ʪʢʘʥʠʥʠ ʪʘ ʜʝʤʘʨʢʘʮʽʡʥʫ ʣʽʥʽʶ ʤʽʞ ʞʠʪʪʻʟʜʘʪʥʠʤʠ ʤʝʞʫ ʥʝʞʠʪʪʻʟʜʘʪʥʠʭ 

ʪʢʘʥʠʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ. 

ʋʟʘʛʘʣʴʥʶʶʯʽ, ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʨʦʮʝʩ ʧʨʠ ʥʘʜʘʥʥʽ ʝʢʩʪʨʝʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʧʦʨʘʥʝʥʠʤ ʟ ɺʇʇɻ ʪʨʠʚʘʻ ʟ ʾʭ ʧʝʨʚʠʥʥʦʛʦ ʦʛʣʷʜʫ ʪʘ ʧʦʜʦʚʞʫʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʣʽʢʫʚʘʥʥʷ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ ʟʘʛʦʻʥʥʷ ʨʘʥʠ ʪʘ ʫʩʫʥʝʥʥʷ 

ʦʩʪʘʪʦʯʥʠʭ ʷʚʠʱ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʝ ʪʽʣʴʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʽʘʛʥʦʩʪʠʢʫ ɺʇʇɻ, 

ʘʣʝ ʦʙʦʚôʷʟʢʦʚʦ ʝʪʘʧʥʠʡ, ʜʠʥʘʤʽʯʥʠʡ ʪʘ ʢʽʥʮʝʚʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʫ ʣʽʢʫʚʘʥʥʷ. 

ʅʘʷʚʥʽ ʩʢʘʨʛʠ ʫ ʧʦʨʘʥʝʥʠʭ, ʜʘʥʽ ʬʽʟʽʢʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ 

ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʟʘʧʽʜʦʟʨʠʪʠ ɺʇʇɻ, ʘʣʝ ʥʝ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʪʘ 
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ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ ʚʦʣʦʜʽʶʪʴ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʨʦʤʽʥʝʚʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʘ ʩʘʤʝ - ʉʂʊ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

 

ʉʧʠʩʦʢ ʧʨʘʮʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʪʝʤʦʶ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ: 

1. ʏʝʨʥʷʚʩʴʢʠʡ ɭʆ, ɹʫʥʽʥ ʖɺ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʍʦʨʦʰʫʥ 

ɽʄ, ʐʠʧʽʣʦʚ ʉɸ, ɿʘʤʷʪʽʥ ʇʄ. ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʴ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ 

ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ʍʘʨʢʽʚʩʴʢʘ 

ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;4:52-5. DOI: https://doi.org/10.37699/2308-

7005.4.2021.10. 

2. ɹʦʡʢʦ ɺɺ, ɿʘʤʷʪʽʥ ʇʄ, ɹʝʨʝʩʥʻʚ ʉʆ, ɿʘʤʷʪʽʥ ɼʇ, ɹʫʥʽʥ ʖɺ, ʇʨʦʚʘʨ ʃɺ, 

ʂʨʠʮʘʢ ɺ.ɺ. ɺʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ 

ʧʨʦʥʠʢʘʶʯʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʪʘ ʢʦʣʦʪʦ-ʨʽʟʘʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʝʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʽʨʘʣʴʥʦʾ ʢʦʤʧ`ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ 

ʰʢʦʣʘ. 2020;4:47-54. DOI: https://doi.org/10.37699/2308-7005.4.2020.09. 

3. ɹʫʥʽʥ ʖɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ., ʇʦʧʦʚʘ ʆʄ, ʍʦʨʦʰʫʥ ɽʄ. 

ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʝʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʫʣʴʤʦʥʠʪʫ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʦʤʫ ʧʦʨʘʥʝʥʥʽ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ 

ʜʠʥʘʤʽʮʽ. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2021;2(160):173-6. DOI: 

https://doi.org/10.29254/2077-4214-2021-2-160-173-176. 

4. ɹʦʡʢʦ ɺ, ɿʘʤʷʪʽʥ ʇ, ɹʫʥʽʥ ʖ, ɹʝʨʝʩʥʻʚ ʉ, ʃʽʪʚʽʰʢʦ ɺ, ɿʘʤʷʪʽʥ ɼ, ʇʨʦʚʘʨ 

ʃ, ʂʨʽʮʘʢ ɺ. ɼʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʨʘʣʴʥʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ 

ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ. ɺ: Conference Proceedings of the 3nd International Scientific Coference 

çEconomic and Social Focused Isses of Modern Worldè. (November 17-18, 

2020). Bratislava, 2020;320-7. http://repo.knmu.edu.ua/ handle/123456789/ 

27963. 
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ʈʦʟʜʽʣ 4  

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʁ 

ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʂʆʄʇʔʖʊɽʈʅʆɻʆ ɿʆʈʋ 

ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ʊʆʏʅʆʉʊɯ ɼɯɸɻʅʆʉʊʀʂʀ  ʉʊʆʈʆʅʅɯʍ ʊɯʃ 

ʃɽɻɽʅʔ 

 

ʉʂʊ ʟʘʩʣʫʞʝʥʦ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʪʦʯʥʽʰʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʆʜʥʘʢ, ʫ ʭʦʜʽ ʦʙʩʪʝʞʝʥʥʷ ʧʦʨʘʥʝʥʠʭ ʩ ɺʇʇɻ ʤʠ ʩʪʦʣʢʥʫʣʠʩʷ ʟ ʧʨʦʙʣʝʤʦʶ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʚʠʜʘʣʝʥʠʭ ʧʽʜ ʯʘʩ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʴ ʉʊ ʟ 

ʨʦʟʤʽʨʘʤʠ ʷʢʽ ʙʽʫʣʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʘʥʠʤʠ ʄʉʂʊ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʮʝ ʙʫʣʦ 

ʦʙʫʤʦʚʣʝʥʦ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʾʭ ʬʦʨʤ, ʨʽʟʤʽʨʽʚ, ʚʘʨʽʘʥʪʽʚ ʪʦʧʦʛʨʘʬʽʾ, 

ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʱʽʣʴʥʽʩʪʽ, ʟʥʘʯʥʦʶ ʨʽʟʥʠʮʝʶ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʤʝʞ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʽ ʤʝʪʘʣʦʤ, ʘʨʪʝʬʘʢʪʦʤ ʫ ʚʠʛʣʷʜʽ çʙʣʠʩʢʫè ʤʝʪʘʣʫ ʫ 

ʪʢʘʥʠʥʘʭ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʦʨʦʽʜʘʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʘʧʘʨʘʪʽʚ ʉʂʊ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʦʦʧʝʨʘʮʽʡʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʉʊ, 

ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʽ ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʤʠ ʨʘʟʦʤ ʽʟ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʋʢʨʘʾʥʩʴʢʦʾ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ ʙʫʣʦ 

ʟʘʩʪʦʩʦʚʘʥʦ ʪʝʭʥʦʣʦʛʾʾ çʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫè ʪʘ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʦʟʤʽʨʽʚ ʉʊ ʚ ʟʘʣʝʞʥʦʩʽʪʽ ʚʽʜ ʾʭ ʱʽʣʴʥʦʩʪʽ [20]. 

 

4.1.  ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʤʽʥʝʚʦʾ ʜʽʘʛʦʩʪʠʢʠ ʩʪʦʨʦʥʥʽʭ 

 ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ɼʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʠʢʠ ʉʊ ʣʝʛʝʥʴ ʟʘ 

ʜʘʥʠʤʠ ʉʂʊ ʩʧʦʯʘʪʢʫ ʙʫʣʠ ʟʽʙʨʘʥʽ ʪʘ ʟʽʩʪʘʚʣʝʥʽ ʜʘʥʽ ʥʘʡʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ ʉʊ 

ʣʝʛʝʥʴ ʟ ʾʭ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ (ʪʘʙʣ. 4.1). 

ɺʠʤʽʨʶʚʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʪʘ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

ʝʤʧʽʨʠʯʥʦ ʙʫʣʦ ʨʦʟʙʠʪʦ ʥʘ ʪʨʠ ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʠ ʜʘʥʽ, ʜʣʷ ʷʢʠʭ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʉʊ ʙʫʣʘ ʚʠʱʦʶ ʟʘ 13000 ʆʜ H (ʪʘʙʣ. 4.2). 
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ʊʘʙʣʠʮʷ 4.1 

ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʪʘ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

ˉ 

ʧ/ʧ 

ʉʊ 

ʈʦʟʤʽʨʠ ʚʠʜʘʣʝʥʦʛʦ 

ʉʊ, ʤʤ 

ʈʝʥʪʛʝʥʦ- 

ʣʦʛʽʯʥʘ 

ʱʽʣʴʥʽʩʪʴ ʉʊ, 

ʆʜ H 

ʈʦʟʤʽʨʠ ʉʊ ʟʘ ʜʘʥʠʤʠ 

ʉʂʊ, ʤʤ 

ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɺʠʩʦʪʘ ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɺʠʩʦʪʘ 

1 8.8 6.8 7.5 14385 10.2 9.5 8.5 

2 7.2 5.2 6 10406 8.9 8.8 7,5 

3 4.7 5.7 4 8960 6 6.8 5 

4 9.1 3.6 3 1070 11.2 5.1 4 

5 2.8 1.2 2 12903 4.8 2.2 2.5 

6 4.8 3.6 1.5 9202 7.6 5.4 2 

7 6.5 5.3 1.6 11919 8.1 8.3 2.4 

8 14 7 3 11601 17 9.2 4.1 

9 8.4 6.1 4 14383  11.9 9 6.1 

10 5.4 3 1 15075 8 4.2 1.3 

11 4.8 1.6 2 10465 7.1 2.5 2.8 

12 2 6 4 11548 2.6 8.1 5.6 

13 5.5 5.1 3 9320 8 7.2 4.6 

14 9.2 3.4 4 10691  12.4 11 4.8 

15 8.1 8 6 12732 12 10.4 7 

16 4.5 2.6 2 15600 6.7 4 3.1 

17 9 6.1 2 13747 13.6 9 2.8 

18 6 1.6 1 9954 9.8 3.2 1.3 

19 9.8 3.1 5 9398 13.3 5.2 6.1 

20 6.5 4 7 10946 9 6 7.9 

21 1.4 0.7 1 11014 2 1 1.6 

22 3.2 2 2 9619 4.4 3 2.9 

23 9.5 6.9 5 11846 13.8 10.1 6 

24 6.6 3.2 2 12247  9.2 4.7 2.8 

25 3.8 2.4 1 9203 6 3.9 1.8 

26 6.2 2.2 3 12567 8.9 3.5 4.2 

27 8.1 6.5 2 11172 12 8.3 2.6 

28 5.9 2.6 1.6 12325 8 3.8 2 

29 4.7 3 2 14162 6.8 4.2 3.2 

30 3.8 1.2 6 14208 6 1.7 6.9 

31 6.8 6.2 4 11410 10.8 9 5.8 

32 8.6 5.2 3 13173 12.5 7.2 4.1 
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ʊʘʙʣʠʮʷ 4.2 

ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʪʘ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʙʽʣʴʰʦʶ ʟʘ 13000  ʆʜ H 

ˉ 

ʧ/ʧ 

ʉʊ 

ʈʦʟʤʽʨʠ ʚʠʜʘʣʝʥʦʛʦ 

ʉʊ, ʤʤ 

ʈʝʥʪʛʝʥʦ- 

ʣʦʛʽʯʥʘ 

ʱʽʣʴʥʽʩʪʴ 

ʉʊ, ʆʜ H 

ʈʦʟʤʽʨʠ ʉʊ ʟʘ ʜʘʥʠʤʠ 

ʉʂʊ, ʤʤ 

ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɺʠʩʦʪʘ ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɺʠʩʦʪʘ 

1 8.8 6.8 7.5 14385 10.2 9.5 8.5 

2 8.4 6.1 4 14383  11.9 9 6.1 

3 5.4 3 1 15075 8 4.2 1.3 

4 4.5 2.6 2 15600 6.7 4 3.1 

5 9 6.1 2 13747 13.6 9 2.8 

6 4.7 3 2 14162 6.8 4.2 3.2 

7 3.8 1.2 6 14208 6 1.7 6.9 

8 8.6 5.2 3 13173 12.5 7.2 4.1 

 

ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʙʫʣʦ  ʚʽʜʥʝʩʝʥʦ ʜʘʥʽ, ʜʣʷ ʷʢʠʭ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ 

ʱʽʣʴʥʽʩʪʴ ʉʊ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 10000 ʆʜ H ʜʦ 13000 ʆʜ H (ʪʘʙʣ. 4.3), ʘ 

ʜʦ ʪʨʝʪʴʦʾ ï ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʚʠʜʘʣʝʥʦʛʦ ʉʊ ʪʘ ʨʦʟʤʽʨʠ ʉʊ ʟʘ ʜʘʥʠʤʠ 

ʉʂʊ ʧʨʠ  ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽʡ ʱʽʣʴʥʦʩʪʽ ʤʝʥʰʦʾ ʟʘ 10000 ʆʜ H (ʪʘʙʣ. 4.4).  

ɼʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʚ ʩʠʩʪʝʤʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ MathCad 15 ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʦʩʪʽ  ʨʦʟʤʽʨʽʚ ʚʠʜʘʣʝʥʦʛʦ  ʉʊ ʪʘ ʨʦʟʤʽʨʽʚ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ 

ʚʽʜ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʉʊ. 

ʈʝʟʫʣʴʪʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʚʠʜʘʣʝʥʦʛʦ ʉʊ ʪʘ ʨʦʟʤʽʨʽʚ ʉʊ ʟʘ ʜʘʥʠʤʠ 

ʉʂʊ ʚʽʜ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʉʊ ʜʣʷ ʧʝʨʰʦʾ ʛʨʫʧʠ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.1.  

ʅʘ ʨʠʩ. 4.1 ʧʦʙʫʜʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ 

ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ 

ʚʽʜ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʉʊ.  

ɺ ʩʠʩʪʝʤʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ MathCad 15 ʙʫʣʦ ʟʥʘʡʜʝʥʦ 

ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʰʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ (ʨʠʩ. 4.2).   

 

 

ʊʘʙʣʠʮʷ 4.3 
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ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʪʘ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʚ ʤʝʞʘʭ ʚʽʜ 10000  ʆʜ H ʜʦ 13000  ʆʜ H 

ˉ 

ʧ/ʧ 

ʉʊ 

ʈʦʟʤʽʨʠ ʚʠʜʘʣʝʥʦʛʦ 

ʉʊ, ʤʤ 

ʈʝʥʪʛʝʥʦ- 

ʣʦʛʽʯʥʘ 

ʱʽʣʴʥʽʩʪʴ 

ʉʊ, ʆʜ H 

ʈʦʟʤʽʨʠ ʉʊ ʟʘ ʜʘʥʠʤʠ 

ʉʂʊ, ʤʤ 

ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɺʠʩʦʪʘ ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɺʠʩʦʪʘ 

1 7.2 5.2 6 10406 8.9 8.8 7,5 

2 2.8 1.2 2 12903 4.8 2.2 2.5 

3 6.5 5.3 1.6 11919 8.1 8.3 2.4 

4 14 7 3 11601 17 9.2 4.1 

5 4.8 1.6 2 10465 7.1 2.5 2.8 

6 2 6 4 11548 2.6 8.1 5.6 

7 9.2 3.4 4 10691  12.4 11 4.8 

8 8.1 8 6 12732 12 10.4 7 

9 6.5 4 7 10946 9 6 7.9 

10 1.4 0.7 1 11014 2 1 1.6 

11 9.5 6.9 5 11846 13.8 10.1 6 

12 6.6 3.2 2 12247  9.2 4.7 2.8 

13 6.2 2.2 3 12567 8.9 3.5 4.2 

14 8.1 6.5 2 11172 12 8.3 2.6 

15 5.9 2.6 1.6 12325 8 3.8 2 

16 6.8 6.2 4 11410 10.8 9 5.8 

 

ʊʘʙʣʠʮʷ 4.4 

ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʪʘ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʤʝʥʰʦʶ ʟʘ 10000  ʆʜ H 

ˉ 

ʧ/ʧ 

ʉʊ 

ʈʦʟʤʽʨʠ ʚʠʜʘʣʝʥʦʛʦ 

ʉʊ, ʤʤ 

ʈʝʥʪʛʝʥʦ- 

ʣʦʛʽʯʥʘ 

ʱʽʣʴʥʽʩʪʴ 

ʉʊ, ʆʜ H 

ʈʦʟʤʽʨʠ ʉʊ ʟʘ ʜʘʥʠʤʠ 

ʉʂʊ, ʤʤ 

ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɺʠʩʦʪʘ ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɺʠʩʦʪʘ 

1 4.7 5.7 4 8960 6 6.8 5 

2 9.1 3.6 3 1070 11.2 5.1 4 

3 4.8 3.6 1.5 9202 7.6 5.4 2 

4 5.5 5.1 3 9320 8 7.2 4.6 

5 6 1.6 1 9954 9.8 3.2 1.3 

6 9.8 3.1 5 9398 13.3 5.2 6.1 

7 3.2 2 2 9619 4.4 3 2.9 

8 3.8 2.4 1 9203 6 3.9 1.8 
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ʈʠʩ. 4.1 ɿʘʣʝʞʥʽʩʪʴ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʚʽʜ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʉʊ. 
 

 

ʈʠʩ. 4.2 ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʫ k1 ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʚʞʠʥʠ ʉʊ ʥʘ 

ʝʪʘʧʽ ʚʽʜʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ. 

 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʜʦʚʞʠʥʠ ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ 

ʜʦʚʞʠʥʠ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʻ ʰʫʢʘʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ (k1 = 0,699) ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʚʞʠʥʠ ʉʊ ʥʘ ʝʪʘʧʽ ʚʽʜʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʉʊ.   

ʅʘ ʨʠʩ. 4.3 ʪʘ ʨʠʩ. 4.4 ʧʦʙʫʜʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʰʠʨʠʥʠ 

(ʚʠʩʦʪʠ) ʚʠʜʘʣʝʥʠʭ  ʉʊ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʰʠʨʠʥʠ (ʚʠʩʦʪʠ) ʉʊ 

ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʚʽʜ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʉʊ.  
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ʈʠʩ. 4.3 ɿʘʣʝʞʥʽʩʪʴ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʰʠʨʠʥʠ ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʰʠʨʠʥʠ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʚʽʜ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʉʊ. 

 

ʈʠʩ. 4.4 ɿʘʣʝʞʥʽʩʪʴ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʚʠʩʦʪʠ ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʚʠʩʦʪʠ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʚʽʜ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʉʊ. 

 

ʊʘʢʦʞ ʚ ʩʠʩʪʝʤʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ MathCad 15 ʙʫʣʦ ʟʥʘʡʜʝʥʦ 

ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʰʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʰʠʨʠʥʠ (ʚʠʩʦʪʠ) ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʰʠʨʠʥʠ (ʚʠʩʦʪʠ) ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ (ʨʠʩ. 4.5, 

ʨʠʩ. 4.6).   

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʰʠʨʠʥʠ (ʚʠʩʦʪʠ) ʚʠʜʘʣʝʥʠʭ ʉʊ 

ʪʘ ʰʠʨʠʥʠ (ʚʠʩʦʪʠ) ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʻ ʰʫʢʘʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ (k2 = 0,697, 

k3 = 0,737) ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ  ʰʠʨʠʥʠ (ʚʠʩʦʪʠ) ʉʊ ʥʘ ʝʪʘʧʽ ʚʽʜʦʤʦʛʦ ʟʥʘʯʝʥʥʷ 

ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ.   
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ʈʠʩ. 4.5. ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʫ k2 ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʚʞʠʥʠ ʉʊ ʥʘ 

ʝʪʘʧʽ ʚʽʜʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ. 

 

ʈʠʩ. 4.6. ʈʦʟʨʘʭʫʥʦʢ  ʢʦʝʬʽʮʽʻʥʪʫ k3 ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʚʞʠʥʠ ʉʊ ʥʘ 

ʝʪʘʧʽ ʚʽʜʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ. 

 

ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʢʦʝʬʽʮʽʻʥʪ k ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʤʽʨʽʚ ʉʊ ʥʘ ʝʪʘʧʽ 

ʚʽʜʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʉʊ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ k1, k2 

k3. ʆʪʞʝ, ʤʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪ k = 0,711. ɸʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʙʫʣʠ ʟʨʦʙʣʝʥʽ  

ʜʣʷ ʪʨʴʦʭ ʛʨʫʧ ʦʢʨʝʤʦ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʩʽʭ ʜʘʥʠʭ ʟ ʊʘʙʣʠʮʽ 1 ʚ EXCEL ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.5 ʪʘ ʪʘʙʣ. 4.6. 
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ʊʘʙʣʠʮʷ 4.5 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʥʦʰʝʥʴ  ʚʠʤʽʨʷʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  

ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ ʟʘ ʜʘʥʠʤʠ ʉʂʊ  

ˉ 

ʧ/ʧ 

 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʘ 

ʱʽʣʴʥʽʩʪʴ ʉʊ, ʆʜ H 

ʂʦʝʬʽʮʽʻʥʪ 

k1 

(ʜʦʚʞʠʥʘ) 

ʂʦʝʬʽʮʽʻʥʪ 

k2 

(ʰʠʨʠʥʘ) 

ʂʦʝʬʽʮʽʻʥʪ 

k3 

(ʚʠʩʦʪʘ) 

ʂʦʝʬʽʮʽʻʥʪ 

k 

(ʩʝʨʝʜʥʻ k1, 

k2 k3) 

1 ʚʠʱʘ  13000 0,698 0,697 0,736 0,710 

2 ʚʽʜ 10000  ʜʦ 13000 0,715 0,656 0,759 0,710 

3 ʤʝʥʰʘ 10000 0,703 0,662 0,723 0,696 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 0,705 0,671 0,739 0,705 

 

ʊʘʙʣʠʮʷ 4.6 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʥʦʰʝʥʴ  ʚʠʤʽʨʷʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  

ʚʠʜʘʣʝʥʠʭ ʉʊ ʪʘ ʟʘ ʜʘʥʠʤʠ ʉʂʊ ʜʣʷ ʚʩʽʻʾ ʚʠʙʽʨʢʠ 

ˉ 

ʧ/ʧ 

 

ʂʦʝʬʽʮʽʻʥʪ 

k1 

(ʜʦʚʞʠʥʘ) 

ʂʦʝʬʽʮʽʻʥʪ 

k2 

(ʰʠʨʠʥʘ) 

ʂʦʝʬʽʮʽʻʥʪ 

k3 

(ʚʠʩʦʪʘ) 

ʂʦʝʬʽʮʽʻʥʪ 

k 

(ʩʝʨʝʜʥʻ k1, k2 

k3) 

1 0,705 0,672 0,739 0,705 

 

ʊʘʢʠʤ, ʯʠʥʦʤ, ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʉʊ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʤʽʨʠ ʉʊ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʘʥʠʤʠ ʉʂʊ. ʊʘʢ, ʧʨʠ ʱʽʣʴʥʦʩʪʽ 

ʚʠʜ 10000 ʆʜ H ʜʦ 13000 ʆʜ H ʥʝʦʙʭʽʜʥʦ ʧʦʤʥʦʞʠʪʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪ k = 0,7. 

ʇʨʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽʡ ʱʽʣʴʥʦʩʪʽ ʉʊ ʚʠʱʦʾ ʟʘ 13000 ʆʜ H ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ k = 0,71, ʘ ʧʨʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽʡ ʱʽʣʴʥʦʩʪʽ ʤʝʥʰʽʡ ʟʘ 

10000 ʆʜ H. ʢʦʝʬʽʮʽʻʥʪ k = 0,69.  

 

4.2. ʆʮʽʥʢʘ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʣʝʛʝʥʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ  

ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʩʴʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʂʊ ʟʘ ʪʝʭʥʦʣʦʛʽʝʡ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʾ ʤʦʜʝʣʽ  ʛʨʘʜʽʮʽʡʥʦʾ 

ʢʦʨʝʢʮʽʾ - ʚʽʜ ʾʾ ʛʥʫʯʢʦʩʪʽ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʘʜʘʧʪʘʮʽʾ ʜʦ 
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ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʜʘʯʽ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ɻʂ ʤʠ ʢʦʨʠʩʪʦʚʫʚʘʣʠʩ ̫

ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʣʽʥʽʡʥʦʾ, ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʾ ʽ ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʤʦʜʝʣʝʡ ʢʦʨʝʢʮʽʾ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟʥʘʡʰʣʠ ʤʽʥʽʤʘʣʴʥʫ ʽ ʤʘʢʩʠʤʘʣʴʥʫ [Valmin, Valmax] 

ʱʽʣʴʥʦʩʪʽ ʪʦʤʦʛʨʘʤʠ ʚ DICOM ʬʘʡʣʽ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʚʘʞʘʻʤʦ: a = Valmin, 

b = Valmax, ʜʝ a, b - ʛʨʘʥʠʮʽ ʚʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʜʣʷ ɻʂ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʟʘʜʘʻʤʦ ʛʨʘʥʠʮʽ ʜʽʘʧʘʟʦʥʫ ʷʩʢʨʘʚʦʩʪʝʡ [c, d], ʜʦ ʷʢʠʭ ʙʫʜʫʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ 

ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʂʊ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ c = 0, d = 255. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʠ ʤʦʞʝʤʦ ʟʤʽʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ a, b, c, d. ʗʢʱʦ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʫʩʽʯʝʥʥʷ ʚʭʽʜʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʱʽʣʴʥʦʩʪʽ, ʤʦʞʥʘ 

ʟʙʽʣʴʰʫʚʘʪʠ a ʽ ʟʤʝʥʰʫʚʘʪʠ b. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ, ʱʽʣʴʥʦʩʪʽ ʤʝʥʰʽ a ʙʫʜʫʪʴ ʧʨʠ 

ʎʂ ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʯʝʥʥʷ c, ʘ ʱʽʣʴʥʦʩʪʽ ʚʝʣʠʢʽ b - ʙʫʜʫʪʴ ʧʨʠʨʽʚʥʶʚʘʪʠʩʷ ʜʦ d. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʥʫʶʪʴ ʦʧʝʨʘʮʽʶ ʚʽʜʩʽʢʘʥʥʷ ʥʝ ʽʥʬʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʴ. ɺ 

ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʯʘʩʪʦ ʚʚʘʞʘʶʪʴ b = T, ʜʝ ʊ - ʧʦʨʽʛ ʜʣʷ ʚʽʜʩʽʢʘʥʥʷ ʷʩʢʨʘʚʦʛʦ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. 

ɿʙʽʣʴʰʫʚʘʪʠ c ʽ ʟʤʝʥʰʫʚʘʪʠ d ʪʘʢʦʞ ʤʦʞʥʘ, ʧʽʜʣʘʰʪʦʚʫʶʯʠ ʾʭ ʧʽʜ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʦʧʝʨʘʪʦʨʘ (ʚʩʝʨʝʜʠʥʽ ʜʽʘʧʘʟʦʥʫ [0, 255]), ʘʣʝ ʥʝ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʟʤʝʥʰʫʻ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʽ ʤʽʨʫ 

ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʚʽʜʥʦʩʥʦ ʬʦʥʫ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʠʟʥʘʯʝʥʽ ʛʨʘʥʠʮʽ [a, b] ʽ [c, d] ʜʣʷ ʚʭʽʜʥʦʛʦ ʽ ʚʠʭʽʜʥʦʛʦ 

ʜʽʘʧʘʟʦʥʽʚ, ʚʽʜʧʦʚʽʜʥʦ, ʚʠʟʥʘʯʠʤʦ ʧʨʘʚʠʣʦ ʧʦʩʪʫʧʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘʢ. 

ʉʧʦʯʘʪʢʫ ʦʙʯʠʩʣʶʻʤʦ ʙʘʟʦʚʽ ʬʫʥʢʮʽʾ - ʣʽʥʽʡʥʫ, ʝʢʩʧʦʥʝʥʮʽʡʥʫ ʽ ʣʦʛʘʨʠʬʤʽʯʥʫ 

ʚʠʜʫ 

, ,                                 (4.1) 

 

,   ,                      (4.2) 

 

.                            (4.3) 
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ʊʫʪ ʽ ʜʘʣʽ x - ʮʝ ʚʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʜʘʻʤʦ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ , , ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʥʝʩʦʢ ʬʫʥʢʮʽʡ (1) - (3) ʚ ʧʽʜʩʫʤʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ. 

ɼʘʣʽ ʦʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʥʷ ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʽ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʬʫʥʢʮʽʡ 

ʛʨʘʜʘʮʽʡʥʽʡ ʢʦʨʝʢʮʽʾ ʚʠʜʫ 

   

(4.4) 

ɺ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʟʥʘʡʜʝʤʦ ʷʩʢʨʘʚʽʩʪʴ ʜʣʷ ʱʽʣʴʥʦʩʪʽ x ʚ ʧʽʢʩʝʣʽ ʟʘ 

ʧʨʘʚʠʣʦʤ: 

- ʷʢʱʦ , ʪʦʜʽ ʚʠʭʽʜʥʘ ʷʩʢʨʘʚʽʩʪʴ - ʦʢʨʫʛʣʝʥʝ ʟʥʘʯʝʥʥʷ; 

- ʽʥʘʢʰʝ (), ʚʠʭʽʜʥʘ ʷʩʢʨʘʚʽʩʪʴ - ʦʢʨʫʛʣʝʥʝ ʟʥʘʯʝʥʥʷ. 

ɺʠʭʽʜʥʘ ʷʩʢʨʘʚʽʩʪʴ ʥʘʣʝʞʠʪʴ ʜʽʘʧʘʟʦʥʫ . 

ɿʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʷʚʥʦʾ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʚʦʣʴʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʴ [a, b] ʽ [c, d] ʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʤʘʩʰʪʘʙʫʚʘʪʠ ʚʩʽ 

ʬʫʥʢʮʽʾ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʜʘʥʠʭ ʱʽʣʴʥʦʩʪʽ. 

ɿʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ  ʦʪʨʠʤʫʻʤʦ ʤʦʞʣʠʚʽʩʪʴ 

ʛʥʫʯʢʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʢʣʘʜʫ ʪʨʴʦʭ ʨʽʟʥʠʭ ʙʘʟʦʚʠʭ ʬʫʥʢʮʽʡ ʚ ʧʽʜʩʫʤʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ; ʪʦʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ɻʂ ʥʘʜʟʚʠʯʘʡʥʦ ʛʥʫʯʢʦ 

ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʜʘʯʽ. 

ʅʘʩʪʫʧʥʠʤ ʰʘʛʦʤ ʧʨʦʚʦʜʠʤʦ ʚʠʙʽʨ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʞʠʤʫ. ʂʣʘʩʠʯʥʦ 

ʚʠʙʽʨ ʨʝʞʠʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʩʪʦ ʰʣʷʭʦʤ ʧʦʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʴ  

ʜʽʘʧʘʟʦʥʫ ʨʦʟʛʣʷʥʫʪʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʧʨʠ ɻʂ ʤʠ 

ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʡ ʜʽʘʧʘʟʦʥ (ʤʝʥʰʝ a ʽ ʙʽʣʴʰʝ b) ʧʨʠʨʽʚʥʷʻʤʦ ʜʦ ʛʨʘʥʠʯʥʠʭ 

ʟʥʘʯʝʥʴ c ʽ d. ɸ ʧʽʜʜʘʚʘʪʠ ʨʦʟʪʷʛʫʚʘʥʥʶ ʽ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʙʫʜʝʤʦ ʪʽʣʴʢʠ 

ʮʽʢʘʚʠʡ ʜʣʷ ʥʘʩ ʜʽʘʧʘʟʦʥ . ʅʘʚʽʱʦ ʮʝ ʧʦʪʨʽʙʥʦ? ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʰʠʨʠʥʘ 

ʽʥʬʦʨʤʘʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʜʽʘʧʘʟʦʥʫ ʤʦʞʝ ʙʫʪʠ ʙʘʛʘʪʦʨʘʟʦʚʦ ʤʝʥʰʝ ʚʩʽʻʾ 

ʰʠʨʠʥʠ ʜʽʘʧʘʟʦʥʫ [Valmin, Valmax]. ʆʪʞʝ, ʪʘʢʠʡ ʜʽʘʧʘʟʦʥ ʤʠ ʟʤʦʞʝʤʦ ʙʘʛʘʪʦ 

ʢʨʘʱʝ ʨʦʟʛʣʷʥʫʪʠ ʽ ʚʠʚʯʠʪʠ. 
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ʋ ʙʽʣʴʰʦʩʪʽ ʨʦʟʛʣʷʥʫʪʠʭ ʧʨʠʢʣʘʜʽʚ (ʜʝ ʧʨʠʩʫʪʥʽ ʬʝʨʦʤʘʛʥʽʪʥʽ ʦʩʢʦʣʢʠ) 

ʣʽʚʘ ʤʝʞʘ ʜʽʘʧʘʟʦʥʫ [Valmin, Valmax] ʦʮʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ - 2048, ʘ ʧʨʘʚʘ ʯʘʩʪʦ 

ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 15000 ʽ ʙʽʣʴʰʝ. ʇʨʠ ʮʴʦʤʫ ʱʽʣʴʥʽʩʪʴ ʪʢʘʥʠʥ ʥʝ ʧʝʨʝʚʠʱʫʻ 

2000. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ, ʷʢʱʦ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ b = 2000, ʤʠ ʟʤʦʞʝʤʦ ʜʦʙʨʝ 

ʨʦʟʛʣʷʥʫʪʠ ʪʢʘʥʠʥʠ, ʘ ʧʽʢʩʝʣʽ ʉʊ (ʚʝʣʠʢʘ ʱʽʣʴʥʽʩʪʴ 2000) ʚʽʟʴʤʫʪʴ ʦʜʥʝ ʽ ʪʝ ʞ 

ʟʥʘʯʝʥʥʷ d, ʱʦ ʪʝʞ ʜʦʙʨʝ ʜʣʷ ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʮʴʦʛʦ ʦʙ'ʻʢʪʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʦ 

ʟʙʽʣʴʰʠʪʠ ʽ ʥʠʞʥʶ ʤʝʞʫ a, ʦʩʢʽʣʴʢʠ ʨʦʟʛʣʷʜ ʥʝʛʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ 

ʤʦʞʝ ʜʣʷ ʥʘʩ ʪʘʢʦʞ ʥʝ ʧʦʜʘʚʘʪʠ ʚʝʣʠʢʦʛʦ ʽʥʪʝʨʝʩʫ. ʊʦʜʽ, ʟʥʘʯʥʦ ʚʫʞʯʠʡ 

ʜʽʘʧʘʟʦʥ [a, b] ʤʦʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʱʝ ʢʨʘʱʝ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʩʪʦʩʦʚʥʦ ɻʂ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʽ ʚʠʙʠʨʘʪʠ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʨʝʞʠʤ. ɺʽʥ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʥʘʯʝʥʥʷʤ . 

ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʝʞʠʤʫ ʜʦʟʚʦʣʷʻ ʘʜʝʢʚʘʪʥʦ 

ʧʦʙʘʯʠʪʠ ʽ ʪʢʘʥʠʥʠ ʽ ʦʩʢʦʣʢʠ ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʩʚʽʪʽʥʥʷ. 

ɼʚʘ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʨʝʞʠʤʫ ʚʽʜʧʦʚʽʜʘʶʪʴ  ʠ  ʜʣʷ 

ʜʽʘʧʘʟʦʥʫ [-2048, 2000]. ʇʝʨʰʠʡ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ ʦʜʥʽ ʣʠʰʝ ʦʩʢʦʣʢʠ ʙʝʟ 

ʩʚʽʪʽʥʥʷ, ʘ ʜʨʫʛʠʡ ʜʦʟʚʦʣʷʻ ʘʜʝʢʚʘʪʥʦ ʧʦʙʘʯʠʪʠ ʪʢʘʥʠʥʠ ʽ ʦʩʢʦʣʢʠ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʦʨʦʛʦʚʦʾ ʦʙʨʦʙʢʠ ʟʥʘʶʯʠ ʧʦʨʽʛ T ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʚʩʽ 

ʧʽʢʩʝʣʽ ʟ ʱʽʣʴʥʽʩʪʶ ʙʽʣʴʰʦʶ ʧʦʨʦʛʘ. ʎʝ ʧʽʢʩʝʣʽ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʟ ʚʠʩʦʢʠʤ 

ʩʚʽʪʽʥʥʷʤ. ɺʩʽ ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ ʤʽʪʢʫ 1 (ʽʥʰʽ ʧʽʢʩʝʣʽ ʤʘʶʪʴ ʤʽʪʢʫ 0). ʄʽʪʢʠ 

ʟʙʝʨʽʛʘʪʠʩʷ ʚ 3-ʤʽʨʥʦʾ ʤʘʪʨʠʮʽ ʤʽʪʦʢ. ʈʦʟʤʽʨʥʽʩʪʴ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 3 

ʧʘʨʘʤʝʪʨʘʤʠ: ʯʠʩʣʦʤ ʟʦʙʨʘʞʝʥʴ ʽ ʣʽʥʽʡʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʟʦʙʨʘʞʝʥʥʷ. 

ʇʨʠ ʩʝʛʤʝʥʪʘʮʽʾ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʧʽʢʩʝʣʽ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʟʚ'ʷʟʢʦʚʽ ʙʝʟʣʽʯʽ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʢʨʝʤʠʤ ʯʫʞʦʨʽʜʥʠʤ ʪʽʣʘʤ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʚʽʪʽʥʥʷ. ɺʩʽ 

ʧʽʢʩʝʣʽ ʟʚ'ʷʟʢʦʚʦʛʦ ʙʝʟʣʽʯʽ ʦʪʨʠʤʫʶʪʴ ʦʜʥʘʢʦʚʫ ʥʦʚʫ ʤʽʪʢʫ (2, 3, ...). 

ɼʣʷ ʮʽʣʝʡ ʩʝʛʤʝʥʪʘʮʽʾ ʙʫʜʝʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ ʭʚʠʣʴ. ɯ ʟʙʝʨʽʛʘʪʠ 

ʢʦʦʨʜʠʥʘʪʠ ʧʽʢʩʝʣʽʚ ʯʫʞʦʨʽʜʥʠʭ ʪʽʣ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʦʥʝʥʪ ʟʚ'ʷʟʥʦʩʪʽ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʣʷ ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʨʦʛʦʚʫ ʦʙʨʦʙʢʫ ʽ ʩʝʛʤʝʥʪʘʮʽʶ 

ʯʘʩʪʦ ʧʦʻʜʥʫʶʪʴ. ʗʢʽʩʪʴ ʩʝʛʤʝʥʪʘʮʽʾ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʦʨʫ 

ʧʦʨʦʛʘ T, ʚʠʙʽʨ ʡʦʛʦ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 
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ʇʦʯʠʥʘʶʯʠ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʤʠ ʚʠʙʠʨʘʻʤʦ ʩʪʦʨʦʥʥʽ ʪʽʣʘ, ʚʠʤʽʨʶʻʤʦ 

ʾʭ ʽ ʩʢʣʘʜʘʻʤʦ ʪʘʙʣʠʮʶ ʨʦʟʤʽʨʽʚ ʮʠʭ ʪʽʣ. ʇʽʩʣʷ ʮʴʦʛʦ (ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʦʨʦʥʥʴʦʛʦ 

ʪʽʣʘ) ʤʠ ʦʪʨʠʤʫʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʂʊ. ʇʽʩʣʷ ʮʴʦʛʦ, ʚʘʨʽʶʶʯʠ ʧʦʨʽʛ T ʚʽʜ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʤʠ ʩʝʛʤʝʥʪʫʻʤʦ ʽ 

ʚʠʤʽʨʶʻʤʦ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ (ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ). 

ɺʠʙʠʨʘʻʪʴʩʷ ʪʘʢʠʡ ʧʦʨʽʛ, ʜʣʷ ʷʢʦʛʦ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʟʦʙʨʘʞʝʥʥʶ ʤʽʥʽʤʘʣʴʥʦ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʨʝʘʣʴʥʠʭ ʚʠʤʽʨʽʚ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʝʛʤʝʥʪʘʮʽʾ ʦʪʨʠʤʫʻʤʦ ʪʨʠʚʠʤʽʨʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʟʚôʷʟʥʦʩʪʽ ʟ ʩʝʛʤʝʥʪʦʚʘʥʠʭ ʧʽʢʩʝʣʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʦʨʦʥʥʽʤ ʪʽʣʘʤ,  ʧʨʠ ʾʭ 

ʥʘʷʚʥʦʩʪʽ. 

ɼʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪ ʜʦʚʽʣʴʥʦʾ ʬʦʨʤʠ 

ʩʧʦʯʘʪʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʄɻʂ). ʑʦʙ ʜʣʷ ʜʘʥʦʛʦ 

ʦʙ'ʻʢʪʫ ʟʥʘʡʪʠ ʮʝʥʪʨ ʽ ʦʨʽʻʥʪʘʮʽʶ ʦʩʝʡ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʰʣʷʭʦʤ 

ʧʝʨʝʥʝʩʝʥʥʷ ʧʦʯʘʪʢʫ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʽ ʧʦʩʣʽʜʦʚʥʦʾ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʙʽʨʢʦʚʦʾ 

ʜʠʩʧʝʨʩʽʾ ʧʨʦʝʢʮʽʾ ʜʘʥʠʭ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.7. 

ʎʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʻ ʦʨʪʦʛʦʥʘʣʴʥʦʶ, ʽ ʚʦʥʘ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ (ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʩʪʘʪʠʩʪʠʢʠ) ʧʨʠʚ'ʷʟʫʻʪʴʩʷ ʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʬʦʨʤʽ ʢʣʘʩʪʝʨʘ ʜʘʥʠʭ 

ʚ ʧʨʦʩʪʦʨʽ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʣʽʜʦʚʥʦʾ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʙʽʨʢʦʚʦʾ ʜʠʩʧʝʨʩʽʾ ʧʨʦʝʢʮʽʾ 

ʜʘʥʠʭ ʧʦ ʦʩʷʭ. ʉʫʜʷʯʠ ʟ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʨʠʩʫʥʢʫ ʮʝʥʪʨ ʥʦʚʦʾ ʩʠʩʪʝʤʠ 

ʢʦʦʨʜʠʥʘʪ ʟʙʽʛʘʻʪʴʩʷ ʟ ʮʝʥʪʨʦʤ ʢʣʘʩʪʝʨʘ ʜʘʥʠʭ, ʽ ʧʦʢʘʟʘʥʘ ʦʨʽʻʥʪʘʮʽʷ ʦʩʝʡ: 

ʜʦʚʰʠʡ ʚʝʢʪʦʨ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʽʡ ʛʦʣʦʚʥʽʡ ʢʦʤʧʦʥʝʥʪʽ, ʙʽʣʴʰ ʢʦʨʦʪʢʠʡ - 

ʜʨʫʛʠʡ ʛʦʣʦʚʥʦʶ ʢʦʤʧʦʥʝʥʪʽ.  

ʌʘʢʪʠʯʥʦ, ʨʽʚʥʷʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ 

 ʢʦʚʘʨʽʘʮʽʡʥʦʾ ʤʘʪʨʠʮʽ; ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʫʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʧʦ 

ʩʧʘʜʘʶʯʽʡ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʦʪʨʠʤʫʶʪʴ ʚʣʘʩʥʽ ʚʝʢʪʦʨʠ, , , 

ʚʽʜʧʦʚʽʜʥʽ ʚʣʘʩʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʆʪʨʠʤʘʥʠʡ ʙʘʟʠʩ  ʚʠʟʥʘʯʘʻ 

ʩʠʩʪʝʤʫ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʠʭ ʧʨʦʩʪʦʨʽʚ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ. 

),...,(ɚ k1 ll=

jv )k,...,2,1j( =

)v,...,v,v(V k21=



123 
 

 

ʈʠʩ. 4.7. ɿʥʘʭʦʜʞʝʥʥʷ ʥʦʚʦʾ ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. 

 

ɿʥʘʭʦʜʞʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʟʘʩʥʦʚʘʥʝ ʥʘ ʨʽʰʝʥʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʚʠʜʫ 

,          (4.5) 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄɻʂ ʦʪʨʠʤʫʶʪʴ ʥʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ (ʉʂ). ʋ ʮʽʡ 

ʉʂ ʜʦʩʠʪʴ ʟʥʘʡʪʠ ʥʘʡʤʝʥʰʫ ʽ ʥʘʡʙʽʣʴʰʫ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʧʦ ʦʩʽ ʽ ʤʦʜʫʣʴ 

ʨʽʟʥʠʮʽ ʤʽʞ ʥʠʤʠ. ʎʽ ʟʥʘʯʝʥʥʷ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠ ʜʦʚʞʠʥʫ, ʰʠʨʠʥʫ ʽ ʚʠʩʦʪʫ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʟ ʨʦʟʤʽʨʽʚ - ʜʦʚʞʠʥʘ 

(ʚʠʤʽʨʶʻʪʴʩʷ ʧʦ ʧʝʨʰʽʡ ʛʦʣʦʚʥʽʡ ʢʦʤʧʦʥʝʥʪʽ) ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʙʫʜʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʜʽʘʛʦʥʘʣʽ ʦʙ'ʻʢʪʘ. 

ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʪʘ ʫʜʦʙʩʪʚʘ 

ʢʦʨʠʩʪʫʚʘʥʥʷʤ ʘʣʛʦʨʠʪʤʦʤ ʨʦʟʨʦʙʣʝʥʘ ʚʽʜʧʦʚʽʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʽ ʧʨʦʛʨʘʤʥʘ 

ʨʝʘʣʽʟʘʮʽʷ ʚ ʩʝʨʝʜʦʚʠʱʽ MS .NET Framework. ʈʦʟʛʣʷʥʝʤʦ ʾʾ ʨʦʙʦʪʫ. 
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ɺʠʭʽʜʥʽ ʜʘʥʽ (ʬʘʡʣ Dicom / IM00212): ʘ) [Valmin = - 2048, Valmax = 15542]; 

ʙ) [a = - 200, b = 2000] (ʤʝʞʽ ʱʽʣʴʥʦʩʪʽ ʪʢʘʥʠʥ ʟ ʥʝʚʝʣʠʢʠʤ ʥʘʜʣʠʰʢʦʤ); ʚ) [c 

= 0, d = 255]; ʛ) ʨʦʟʤʽʨ ʧʽʢʩʝʣʷ ʥʘ ʧʣʦʱʠʥʽ 0.877 ʤʤ, ʤʽʞ ʰʘʨʘʤʠ 0.8 ʤʤ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʢʦʨʝʢʮʽʷ ʚʩʴʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʱʽʣʴʥʦʩʪʽ ʧʨʠʟʚʝʜʝ ʜʦ ʧʨʠʜʫʰʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʟʦʥ (ʨʠʩ. 4.8). 

 

ʈʠʩ. 4.8 ɻʨʘʜʘʮʽʡʥʘ ʢʦʨʝʢʮʽʷ ʜʽʘʧʘʟʦʥʫ [- 2048, 15542]. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

[- 2048, b = 2000] ʥʘʚʧʘʢʠ ʜʦʟʚʦʣʠʣʦ: 1) ʷʩʢʨʘʚʦ ʽ ʢʦʥʪʨʘʩʪʥʦ ʚʽʜʦʙʨʘʞʘʪʠ 

ʪʢʘʥʠʥʠ ʪʽʣʘ ʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ (); 2) ʯʽʪʢʦ ʽ ʘʜʝʢʚʘʪʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʪʦʨʦʥʥʽ 

ʧʨʝʜʤʝʪʠ ʽ ʾʭ ʛʨʘʥʠʮʽ (, ʮʝʡ ʨʝʞʠʤ ʟʨʫʯʥʠʡ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ ( ʨʠʩ. 4.9, ʨʠʩ. 4.10). ɯʥʪʝʨʘʢʪʠʚʥʝ, ʟʤʽʥʶʶʯʠ ʟʥʘʯʝʥʥʷ 

, ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʦʧʝʨʘʪʦʨʘ. 

ʆʩʢʽʣʴʢʠ ʤʠ ʤʦʞʝʤʦ ʤʽʥʷʪʠ ʧʦʨʦʛʠ ʽ ʦʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ ʚʽʟʫʘʣʴʥʽ ʧʦʜʘʥʥʷ 

ʂʊ, ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʚʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʞʥʘ ʣʠʰʝ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ (ʽ ʪʦ 

ʥʝ ʟʘʚʞʜʠ, ʢʦʣʠ ʥʝʤʘʻ ʦʜʥʦʪʦʥʥʦʾ ʙʨʠʞʽ). 

1=l

0=l

l
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ʈʠʩ. 4.9 ʃʽʥʽʡʥʘ ʛʨʘʜʘʮʽʡʥʘ ʢʦʨʝʢʮʽʷ () ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʜʽʘʧʘʟʦʥʫ [- 

2048, 2000]. 

 

ʈʠʩ. 4.10 ɽʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʛʨʘʜʘʮʽʡʥʘ ʢʦʨʝʢʮʽʷ () ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ [- 2048, 2000]. 

 

ɼʣʷ ʮʽʣʝʡ ʘʜʝʢʚʘʪʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʬʦʨʤʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʶʚʘʥʥʷ. ʊʠʤ ʙʽʣʴʰʝ, ʱʦ ʮʝ ʥʘ ʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ 

ʰʚʠʜʰʝ. ʇʨʦʛʨʘʤʥʦ ʟʘ ʯʘʩʪʢʠ ʩʝʢʫʥʜʠ ʤʦʞʥʘ ʧʨʦʩʢʘʥʫʚʘʪʠ ʚʩʽ ʟʥʽʤʢʠ ʂʊ, 

ʟʥʘʡʪʠ ʩʪʦʨʦʥʥʽ ʪʽʣʘ, ʦʮʽʥʠʪʠ ʾʭ ʨʦʟʤʽʨʠ ʽ ʦʨʽʻʥʪʘʮʽʶ. 

1=l
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ʇʽʩʣʷ ʯʦʛʦ ʧʝʨʝʭʦʜʠʣʠ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʽ 

ʦʮʽʥʶʚʘʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ. ɻʨʫʙʘ ʦʮʽʥʢʘ (ʧʨʦʩʪʠʤ ʚʠʤʽʨʦʤ ʚʽʜʩʪʘʥʽ ʧʦ 

ʦʩʷʭ ʙʝʟ ʄɻʂ) ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʦʩʢʦʣʢʘ, ʷʢʠʡ ʤʠ ʙʘʯʠʤʦ ʥʘ ʨʠʩ. 2, ʪʘʢʘ: 

ʙʽʣʴʰʠʡ ʨʦʟʤʽʨ 10 ʧʽʢʩʝʣʽʚ, ʤʝʥʰʠʡ - 8 ʧʽʢʩʝʣʽʚ, ʦʙ'ʻʢʪ ʚʠʜʥʦ ʚ 10 ʰʘʨʘʭ. 

ʈʦʟʤʽʨ ʧʽʢʩʝʣʷ ʚ ʰʘʨʽ 0.877 ʤʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʰʘʨʘʤʠ 0.8 ʤʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʦʜʥʦʛʦ ʚʠʧʘʜʢʫ, ʦʮʽʥʢʠ ʨʦʟʤʽʨʽʚ ʦʩʢʦʣʢʘ ʟʘ ʜʘʥʠʤʠ 

ʉʂʊ ʚʠʷʚʠʣʘ ʥʘʩʪʫʧʥʽ ʜʘʥʽ: 8.77 ʤʤ, 7.016 ʤʤ, 8.00 ʤʤ. ʈʦʟʤʽʨʠ ʦʩʢʦʣʢʘ, 

ʚʠʤʽʨʷʥʽ ʧʽʩʣʷ ʡʦʛʦ ʚʠʣʫʯʝʥʥʷ ʩʢʣʘʣʠ: ʜʦʚʞʠʥʘ 8.82 ʤʤ, ʰʠʨʠʥʘ 6.83 ʤʤ, 

ʚʠʩʦʪʘ 7.52 ʤʤ. ʆʪʨʠʤʫʻʤʦ ʚʽʜʥʦʩʥʽ ʧʦʭʠʙʢʠ: ʜʦʚʞʠʥʘ 0.003, ʰʠʨʠʥʘ 0.032, 

ʚʠʩʦʪʘ 0.066. ʄʽʥʽʤʘʣʴʥʘ ʧʦʭʠʙʢʘ ʩʢʣʘʜʘʻ 6.8%. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʤʠʣʢʘ 

ʩʢʣʘʜʘʻ 7.2%. ɼʣʷ ʚʠʙʽʨʢʠ ʚ ʮʽʣʦʤʫ ʧʦʭʠʙʢʘ ʩʢʣʘʜʘʻ 7Ñ0.2%. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ (ʷʢʽ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʟʦʨʫ) ʪʘʢʘ ʧʦʤʠʣʢʘ ʥʘ ʨʽʚʥʽ 10% ʻ ʮʽʣʢʦʤ ʧʨʠʡʥʷʪʥʦʶ ʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʍʦʯʘ ʨʦʟʛʣʷʥʫʪʠʡ ʧʨʠʢʣʘʜ ʥʝ ʻ ʧʦʢʘʟʦʚʠʤ, ʦʩʢʽʣʴʢʠ ʦʙ'ʻʢʪ ʥʝ ʻ ʚʠʪʷʛʥʫʪʠʤ ʧʦ 

ʜʽʘʛʦʥʘʣʽ. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʧʦʤʠʣʢʘ ʚʠʤʽʨʶʚʘʥʴ ʙʫʜʝ ʙʽʣʴʰʝ. ʊʦʤʫ ʽʩʥʫʶʯʽ 

ʘʣʛʦʨʠʪʤʠ ʧʦʪʨʽʙʥʦ ʧʦʣʽʧʰʠʪʠ. 

ʇʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʢʨʦʢʫ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʽ ʚʽʜ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʚʦʨʦʪʫ ʦʩʢʦʣʢʘ. ʗʢʱʦ ʟ ʧʝʨʰʠʤ ʥʽʯʦʛʦ ʟʨʦʙʠʪʠ ʥʝ ʤʦʞʥʘ, ʪʦ 

ʜʨʫʛʠʡ ʘʩʧʝʢʪ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʄɻʂ ʽ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʧʦʭʠʙʢʫ ʥʘ ʨʽʚʥʽ ʥʝ ʙʽʣʴʰʝ 1%. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʨʦʟʤʽʨʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʣʝʛʝʥʽ ʟ ʧʦʭʠʙʢʦʶ  7Ñ0.2%, ʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʛʣʠʙʣʝʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʨʦʟʨʦʙʮʽ ʧʦʜʘʣʴʰʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ 

ʨʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ (ɯʊ) ʽ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(ʇɿ) ʜʣʷ ʧʦʰʫʢʫ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʫ 

ʦʨʛʘʥʽʟʤʽ ʧʘʮʽʻʥʪʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʂʊ. ɿʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʨʦʟʨʦʙʣʝʥʝ ʇɿ ʘʜʘʧʪʦʚʘʥʦ ʜʣʷ ʧʦʰʫʢʫ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʫ ʣʝʛʝʥʷʭ ʧʘʮʽʻʥʪʘ. 
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ʇɿ ʙʫʣʦ ʧʨʦʪʝʩʪʦʚʘʥʦ ʟʘ ʩʫʯʘʩʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʁʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʜʦʚʝʩʪʠ ʡʦʛʦ ʚʠʩʦʢʫ 

ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ: 1) ʥʘ ʩʫʯʘʩʥʦʤʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʇʂ ʮʠʢʣ ʘʥʘʣʽʟʫ 

ʚʽʜ ʦʪʨʠʤʘʥʥʷ ʂʊ ʧʘʮʽʻʥʪʘ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ (ʧʨʠ ʡʦʛʦ 

ʥʘʷʚʥʦʩʪʽ) ʟʘʡʤʘʻ ʯʘʩ ʜʦ 1 ʩʝʢʫʥʜʠ; 2) ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʥʝ ʚʠʱʝ 10% ʜʣʷ 

ʚʽʜʥʦʩʥʦ ʥʝ ʚʝʣʠʢʠʭ ʦʙôʻʢʪʽʚ (ʚʽʜ 5.1 ʜʦ 10 ʤʤ), ʘ ʜʣʷ ʚʝʣʠʢʠʭ (ʚʽʜ 10.1 ʤʤ ʪʘ 

ʙʽʣʴʰ), ʤʝʥʰʘ 5%. ɿʘʨʘʟ, ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʤʦʜʝʣʽ ʇɿ ʧʣʘʥʫʻʪʴʩʷ 

ʟʤʝʥʰʠʪʠ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ ʜʦ 1%.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ çʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫè ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ 

ʚʠʟʥʘʯʠʪʠ ʨʦʟʤʽʨʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʣʝʛʝʥʽ ʟ ʧʦʭʠʙʢʦʶ  ʚʽʜ 6,8 ʜʦ 7,2%, ʱʦ ʤʘʻ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʨʦʟʨʦʙʮʽ ʧʦʜʘʣʴʰʦʾ ʭʽʨʫʨʛʽʯʥʦʾ 

ʪʘʢʪʠʢʠ. ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ 

ʟʙʽʣʴʰʫʶʪʴ ʜʝʪʘʣʽʟʘʮʽʶ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ. 

ʈʝʟʶʤʝ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʜʽʘʛʥʦʩʪʠʢʠ ʨʦʟʤʽʨʽʚ ʉʊ ʣʝʛʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʫʨʘʭʫʚʘʥʥʷ ʾʭ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʤʽʥʽʤʽʟʫʻ ʧʦʤʠʣʢʠ  ʧʦʚôʷʟʘʥʽ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ (ʤʝʪʘʣ, ʩʢʣʦ, ʜʝʨʝʚʦ, ʧʣʘʩʪʤʘʩʘ).  

ʊʝʭʥʦʣʦʛʽʷ çʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫè ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʜʝʪʘʣʽʟʘʮʽʶ ʉʊ 

ʣʝʛʝʥʴ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʤʠʣʢʠ ʚ ʜʽʘʛʥʦʩʪʠʢʠ ʨʦʟʤʽʨʽʚ ʉʊ ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʤʝʞ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ 

ʽ ʤʝʪʘʣʦʤ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʘʨʪʝʬʘʢʪʫ çʙʣʠʩʢʫè ʤʝʪʘʣʫ ʫ 

ʪʢʘʥʠʥʘʭ. ʇʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʦʦʧʝʨʘʮʽʡʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʉʊ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦ ʧʨʦʚʝʩʪʠ 

ʚʝʨʠʬʽʢʘʮʽʶ, ʢʣʘʩʠʬʽʢʘʮʽʶ ʉʊ ʪʘ ʚʠʟʥʘʯʠʪʠ  ʧʦʜʘʣʴʰʫ ʭʽʨʫʨʛʽʯʥʫ ʪʘʢʪʠʢʫ. 

ʆʜʥʦʯʘʩʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ɺʚʘʞʘʻʤʦ 

ʮʝʡ ʥʘʧʨʷʤʦʢ ʧʦʜʘʣʴʰʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ.    
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ʉʧʠʩʦʢ ʧʨʘʮʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʪʝʤʦʶ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ: 

1. ɹʫʥʽʥ ʖ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʅʝʯʫʡʚʽʪʝʨ ʆ, ʇʝʨʰʠʥʘ ʖ, 

ʗʩʠʥʩʴʢʠʡ ʆ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʤʝʥʝʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʄʝʜʠʮʠʥʘ ʩʴʦʛʦʜʥʽ ʽ 

ʟʘʚʪʨʘ. 2021;90(2):30-9. DOI: https://doi.org/10.35339/msz.2021.90.2.bmn. 

2. ɹʫʥʽʥ ʖ, ɺʘʢʫʣʽʢ ɭ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʉʤʝʣʷʢʦʚ ʂ,  

ʗʩʠʥʩʴʢʠʡ ʆ. ʆʮʽʥʢʘ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʣʝʛʝʥʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʽ ʢʣʽʥʽʯʥʘ ʤʝʜʠʮʠʥʘ. 

2020;89(4):87-94. DOI: https://doi.org/10.35339/ekm.2020.89.04.13.  

3. ɹʦʡʢʦ ɺ, ɿʘʤʷʪʽʥ ʇ, ɹʫʥʽʥ ʖ, ɹʝʨʝʩʥʻʚ ʉ, ʃʽʪʚʽʰʢʦ ɺ, ɿʘʤʷʪʽʥ ɼ, ʇʨʦʚʘʨ 

ʃ, ʂʨʽʮʘʢ ɺ. ɼʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʨʘʣʴʥʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʪʦʤʦʛʨʘʬʽʾ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʚʦʛʥʝʧʘʣʴʥʠʤʠ 

ʫʰʢʦʜʞʝʥʥʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ɺ: Conference Proceedings of the 3nd 

International Scientific Coference çEconomic and Social Focused Isses of 

Modern Worldè. (November 17-18, 2020). Bratislava, 2020;320-7. 
http://repo.knmu.edu.ua/ handle/123456789/ 27963. 
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ʈʦʟʜʽʣ 5 

ʇɸʊʆʄʆʈʌʆʃʆɻɯʏʅɯ ʊɸ ɯʄʋʅʆɻɯʉʊʆʍɯʄɯʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ 

ɺʆɻʅɽʇɸʃʔʅʀʍ ʇʈʆʅʀʂɸʖʏʀʍ ʇʆʈɸʅɽʅʔ ɻʈʋɼɽʁ 

 

5.1. ʉʚʽʪʦʚʽ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʽ 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʨʘʛʤʝʥʪʽʚ ʪʢʘʥʠʥ ʣʝʛʝʥʴ, ʚʠʜʘʣʝʥʠʭ 

ʧʽʜ ʯʘʩ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʫ 38 (18,3%) ʧʦʨʘʥʝʥʠʭ, ʚ ʧʝʨʽʦʜ ʚʽʜ 1 ʜʦʙʠ ʜʦ 

1,5 ʨʦʢʽʚ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʚʠʷʚʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ. 

ʄʦʨʬʦʣʦʛʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʢʫʣʴʦʚʦʛʦ ʥʘʩʢʨʽʟʥʦʛʦ 

ʧʨʦʥʠʢʘʶʯʦʛʦ ʧʦʨʘʥʝʥʥʷ ʣʽʚʦʾ ʧʦʣʦʚʠʥʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʩ ʫʨʘʞʝʥʥʷʤ ʣʽʚʦʾ 

ʣʝʛʝʥʽ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ  ɺʇʇɻ, ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʨʘʥʝʥʥʶ 

ʧʽʜʜʘʣʘʩʷ ʢʦʩʪʘʣʴʥʘ ʧʣʝʚʨʘ, ʷʢʘ ʥʘ ʧʝʚʥʽʡ ʜʽʣʷʥʮʽ ʙʫʣʘ ʟʨʦʱʝʥʘ ʟʽ ʩʢʝʣʝʪʥʠʤ 

ʤôʷʟʦʤ ʪʘ ʥʝʚʝʣʠʢʠʤʠ ʯʘʩʪʢʘʤʠ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʌʽʙʨʦʟʥʘ ʧʣʘʩʪʠʥʢʘ ʧʣʝʚʨʠ 

ʥʘʙʨʷʢʦʚʦ ʨʘʟʚʦʣʦʢʥʝʥʘ, ʚʠʪʦʥʯʝʥʘ, ʥʘʧʽʚʧʨʦʟʦʨʘ, ʯʘʩʪʢʦʚʦ ʬʨʘʛʤʝʥʪʦʚʘʥʘ. 

ʋ ʚʦʛʥʠʱʘʭ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʤʠʥʫʣʽ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ 

ʫʩʴʦʛʦ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ, ʚʠʷʚʣʝʥʽ ʜʨʽʙʥʽ ʣʦʢʫʩʠ ʜʝʛʝʥʝʨʘʮʽʾ, ʣʽʟʠʩʫ ʪʘ ʟʘʧʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ ʟ ʥʘʷʚʥʽʩʪʶ ʩʝʨʝʜ ʟʘʧʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ ʥʝʡʪʨʦʬʽʣʴʥʠʭ, ʤʽʩʮʷʤʠ ʽ 

ʝʦʟʠʥʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ, ʣʽʤʬʦʽʜʥʦʛʦ ʪʠʧʫ ʢʣʽʪʠʥ, ʱʦ ʻ ʦʟʥʘʢʦʶ 

ʭʨʦʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʢʦʜʞʝʥʥʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ, ʙʨʦʥʭʽʘʣʴʥʦʛʦ, 

ʩʫʜʠʥʥʦʛʦ, ʩʧʦʣʫʯʥʦ ʪʢʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʣʝʛʝʥʷʭ ʟôʷʚʣʷʶʪʴʩʷ ʤʘʩʠʚʥʽ 

ʢʨʦʚʦʚʠʣʠʚʠ, ʘʪʝʣʝʢʪʘʟʠ ʪʘ ʜʽʩʪʝʣʝʢʪʘʟʠ, ʪʨʦʤʙʦʟʠ ʩʫʜʠʥ. ʌʽʙʨʽʥʦʾʜʥʠʡ 

ʥʝʢʨʦʟ ʩʪʽʥʦʢ ʩʫʜʠʥ ʚʠʨʘʞʝʥʠʡ ʩʣʘʙʦ (ʨʠʩ. 5.1). 

ʅʘ ʚʝʣʠʢʽʡ ʧʣʦʱʽ ʣʝʛʝʥʽ ʚʠʷʚʣʝʥʦ ʘʪʝʣʝʢʪʘʟʠ. ɺ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥʘʭ 

ʨʝʻʩʪʨʫʶʪʴʩʷ  ʪʘʢʦʞ ʘʣʴʪʝʨʘʪʠʚʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ 

ʧʝʨʝʙʫʜʦʚʠ ʫ ʚʥʫʪʨʽʰʥʽʡ ʪʘ ʩʝʨʝʜʥʽʭ ʦʙʦʣʦʥʢʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʘʣʽʙʨʫ 

ʩʫʜʠʥʠ. ʆʩʦʙʣʠʚʽ ʟʤʽʥʠ ʩʪʦʩʫʶʪʴʩʷ ʩʫʜʠʥ ʢʘʧʽʣʷʨʥʦʛʦ ʪʠʧʫ, ʜʝ ʚʠʷʚʣʷʻʪʴʩʷ 

ʥʘʙʫʭʘʥʥʷ ʝʥʜʦʪʝʣʽʶ, ʷʢʝ ʽʥʦʜʽ ʟʘʢʨʠʚʘʻ ʾʭ ʧʨʦʩʚʽʪ.  
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ʈʠʩ. 5.1. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʝʡ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʽʚʦʾ ʣʝʛʝʥʽ. ʆʧʝʨʘʮʽʷ ʚ ʜʝʥʴ ʧʦʨʘʥʝʥʥʷ. ɺʝʨʭʥʷ 

ʯʘʩʪʠʥʘ ʨʠʩʫʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʢʨʦʪʠʯʥʦʶ ʪʢʘʥʠʥʦʶ ʚ ʩʪʘʥʽ ʘʪʝʣʝʢʪʘʟʫ. 

ʈʦʟʰʠʨʝʥʠʡ ʧʨʦʩʚʽʪ ʙʨʦʥʭʘ ʧʦʟʙʘʚʣʝʥʠʡ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʧʦʢʨʠʚʫ ʟʘʧʦʚʥʝʥʠʡ 

ʟʛʦʨʪʢʦʤ ʢʨʦʚʽ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʟʨʽʟʫ ʜʽʩʪʝʣʝʢʪʘʟʠ. ʇʨʦʩʚʽʪʠ ʘʣʴʚʝʦʣ 

ʟʘʧʦʚʥʝʥʽ ʟʣʫʱʝʥʠʤ ʝʧʽʪʝʣʽʻʤ ʪʘ ʤʘʢʨʦʬʘʛʘʤʠ. ʄʽʞʘʣʴʚʝʦʣʷʨʥʽ ʧʝʨʝʪʠʥʢʠ ʟ 

ʦʟʥʘʢʘʤʠ ʧʣʘʟʤʘʪʠʯʥʦʛʦ ʧʨʦʩʷʢʥʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (Ĭ280). 

 

ɺ ʩʫʜʠʥʘʭ ʩʝʨʝʜʥʴʦʛʦ ʢʘʣʽʙʨʫ, ʘʨʪʝʨʽʦʣʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʛʦʣʝʥʥʷ 

ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʫ ʟʚôʷʟʢʫ ʟ ʝʢʩʬʦʣʽʘʮʽʻʶ ʪʘ ʜʝʝʥʜʦʪʝʣʽʟʘʮʽʻʶ, ʽʥʦʜʽ ʥʘ 1/3 

ï İ ʧʝʨʠʤʝʪʨʫ. ʅʘʡʛʦʣʦʚʥʽʰʝ ʪʝ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ ʩʫʜʠʥ ʪʘ ʾʭ 

ʢʘʣʽʙʨʫ, ʦʩʦʙʣʠʚʦ ʚ ʘʨʪʝʨʽʦʣʘʭ ʪʘ ʚʝʥʫʣʘʭ, ʪʘ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ, ʤʽʞʪʢʘʥʴʦʚʠʭ 

ʩʧʦʣʫʯʥʦʪʢʘʥʥʠʭ ʧʝʨʝʪʠʥʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʽʙʨʠʥʦʾʜʥʠʡ ʥʝʢʨʦʟ, ʘ ʧʦʪʽʤ 

ʨʦʟʧʘʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʫʡʥʫʚʘʥʥʷ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʪʠʥʦʢ ʧʨʦʩʚʽʪʠ ʘʣʴʚʝʦʣ 

ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʫʪʚʦʨʶʶʯʠ ʚʝʣʠʢʽ ʧʦʨʦʞʥʠʥʠ, ʬʦʨʤʫʶʯʠ ʝʤʬʽʟʝʤʫ 

ʣʝʛʝʥʽ ʪʘ ʧʥʝʚʤʦʬʽʙʨʦʟ. ʃʽʧʦʤʘʪʦʟ, ʬʽʙʨʦʟʥʽ ʟʤʽʥʠ ʞʠʨʦʚʦʾ ʪʘ ʤôʷʟʦʚʦʾ 

ʪʢʘʥʠʥʠ ʷʚʣʷʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʭʨʦʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʧʝʨʝʜʫʚʘʚ ʭʨʦʥʽʯʥʽʡ 

ʧʘʪʦʣʦʛʽʾ. 

ʋ ʜʝʷʢʠʭ ʧʦʨʘʥʝʥʠʭ ʧʽʩʣʷ  ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʫʣʘʤʢʦʚʦʛʦ ʧʨʦʥʠʢʘʶʯʦʛʦ 

ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʝʡ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚ ʜʝʥʴ ʧʦʨʘʥʝʥʥʷ ʚʠʷʚʣʝʥʽ 

ʚʝʣʴʤʠ ʦʙôʻʤʥʽ ʛʝʤʦʨʘʛʽʾ ʷʢ ʚ ʣʝʛʝʥʽ, ʪʘʢ ʽ ʚ ʧʣʝʚʨʽ. ɺ ʪʢʘʥʠʥʽ ʣʝʛʝʥʴ ʥʘ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ ʤʦʨʬʦʣʦʛʽʷ ʥʝ ʦʜʥʘʢʦʚʘ. ʇʨʠ ʯʦʤʫ, ʦʙôʻʤʥʽ ʟʛʫʩʪʢʠ ʢʨʦʚʽ ʥʘ ʤʽʩʮʽ 
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ʢʨʦʚʦʚʠʣʠʚʽʚ ʟʘʡʤʘʣʠ ʤʘʡʞʝ 94% ʚʠʜʘʣʝʥʦʾ ʫʨʘʞʝʥʦʾ ʪʢʘʥʠʥʠ ʣʝʛʝʥʽ ʷʢʘ 

ʟʥʘʭʦʜʠʣʘʩʷ ʚ ʩʪʘʥʽ ʘʪʝʣʝʢʪʘʟʫ. ɺ ʮʠʭ ʬʨʘʛʤʝʥʪʘʭ ʣʝʛʝʥʴ ʥʘ ʟʥʘʯʥʦʤʫ ʧʨʦʪʷʟʽ 

ʙʨʦʥʭʽʘʣʴʥʠʭ ʧʨʦʩʚʽʪʽʚ ʘʙʦ ʭʦʜʽʚ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ.  

ʋ ʥʝʚʝʣʠʢʠʭ ʬʨʘʛʤʝʥʪʘʭ ʚʠʜʘʣʝʥʦʛʦ ʣʝʛʢʦʛʦ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟʨʽʟʠ 

ʙʨʦʥʭʽʚ ʚ ʩʪʘʥʽ ʬʽʙʨʠʥʦʾʜʥʦʛʦ ʥʝʢʨʦʟʫ, ʧʦʟʙʘʚʣʝʥʽ ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʚʠʩʪʠʣʢʠ. ɺ 

ʧʨʦʩʚʽʪʽ ʙʨʦʥʭʽʚ ʚʠʷʚʣʝʥʦ ʟʛʦʨʪʢʠ ʢʨʦʚʽ ʽ ʙʘʛʘʪʦ ʩʣʠʟʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʚ ʨʘʟʽ 

ʟʤʝʥʰʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʨʝʩʥʠʪʯʘʪʠʭ ʢʣʽʪʠʥ ʽ ʟʘʤʽʥʠ ʾʭ ʥʘ 

ʩʣʠʟʦʫʪʚʦʨʶʶʯʽ ʙʝʟʨʝʩʥʠʪʯʘʪʽ ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʭʨʦʥʽʯʥʦʛʦ ʙʨʦʥʭʽʪʫ. 

ɺ ʦʢʨʝʤʠʭ ʬʨʘʛʤʝʥʪʘʭ ʣʝʛʝʥʽ ʚʠʷʚʣʝʥʘ ʛʦʩʪʨʘ ʬʣʝʛʤʦʥʦʟʥʘ  ʧʥʝʚʤʦʥʽʷ. 

ʃʝʛʝʥʷ ʚ ʩʪʘʥʽ ʘʪʝʣʝʢʪʘʟʫ, ʙʝʟ ʧʨʦʩʚʽʪʽʚ, ʷʢ ʙʨʦʥʭʽʚ, ʪʘʢ ʽ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ 

ʚʽʜʜʽʣʫ, ʜʠʬʫʟʥʦ ʽʥʬʽʣʴʪʨʦʚʘʥʝ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʛʨʘʥʫʣʦʮʠʪʘʤʠ, 

ʣʽʤʬʦʮʠʪʘʤʠ, ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ (ʨʠʩ. 5.2). 

 

ʈʠʩ. 5.2. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʝʡ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʽʚʦʾ ʣʝʛʝʥʽ. ʉʪʨʫʢʪʫʨʘ ʪʘ ʬʫʥʢʮʽʷ ʣʝʛʝʥʽ ʧʦʨʫʰʝʥʘ. 

ʏʘʩʪʠʥʘ ʣʝʛʝʥʽ ʚʽʜʩʫʪʥʷ. ʆʩʢʦʣʢʦʚʝ ʣʦʞʝ ʟʘʧʦʚʥʝʥʦ ʢʨʦʚôʶ, ʟʤʽʰʘʥʦʶ ʟʽ 

ʩʣʠʟʦʤ. ʅʘʚʢʦʣʦ ʦʩʢʦʣʢʦʚʦʛʦ ʣʦʞʘ ʨʦʟʪʘʰʦʘʚʥʽ ʙʨʦʥʭʠ ʟ ʨʦʟʰʠʨʝʥʠʤʠ 

ʧʨʦʪʦʢʘʤʠ ʙʝʟ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʧʦʢʨʠʚʫ. ɸʣʴʚʝʦʣʠ, ʟʘʧʦʚʥʝʥʽ ʢʨʦʚôʶ, 

ʟʣʫʱʝʥʠʤʠ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ. ʊʘʢʦʞ ʧʨʠʩʫʪʥʽ 

ʦʩʝʨʝʜʢʠ ʟʘʧʘʣʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (Ĭ280). 
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ɸʣʴʚʝʦʣʷʨʥʽ ʤʘʢʨʦʬʘʛʠ ʪʘ ʛʽʩʪʦʮʠʪʠ ʽʥʬʽʣʴʪʨʫʶʪʴ ʚʝʩʴ ʟʨʽʟ  ʣʝʛʝʥʽ ʷʢ 

ʟʛʦʨʪʢʠ ʢʨʦʚʽ, ʪʘʢ ʽ ʟʛʦʨʥʫʪʠʡ ʚ ʘʪʝʣʝʢʪʘʟʽ ʬʨʘʛʤʝʥʪ ʣʝʛʝʥʽ. ɺ ʧʣʝʚʨʽ ʪʘʢʦʞ 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʬʣʝʛʤʦʥʦʟʥʝ ʟʘʧʘʣʝʥʥʷ ʟ ʦʙʽʣʴʥʠʤʠ ʛʝʤʦʨʘʛʽʷʤʠ, ʚʽʜʢʣʘʜʝʥʥʷʤ 

ʧʦʨʦʭʦʚʠʭ ʤʘʩ, ʢʦʧʦʪʽ ʪʘ ʚʦʛʥʠʱʘʤʠ ʥʝʢʨʦʟʫ. ʊʦʙʪʦ ʥʘ ʬʦʥʽ ʭʨʦʥʽʯʥʦʛʦ 

ʙʨʦʥʭʽʪʫ ʰʚʠʜʢʦ ʚʠʥʠʢʣʦ ʡʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ, ʷʢʝ ʫʩʢʣʘʜʥʠʣʦʩʷ ʬʣʝʛʤʦʥʦʟʥʠʤ 

ʧʣʝʚʨʠʪʦʤ. ʋ ʪʢʘʥʠʥʘʭ ʣʝʛʝʥʴ ʽ ʫ ʬʨʘʛʤʝʥʪʘʭ ʧʣʝʚʨʠ ʚʠʷʚʣʷʶʪʴʩʷ ʚʽʜʢʣʘʜʝʥʥʷ 

ʧʦʨʦʭʦʚʠʭ ʤʘʩ ʽ ʢʽʧʪʷʚʠ. ʋ ʱʽʣʠʥʘʭ ʨʦʟʧʘʚʰʦʾʩʷ ʣʝʛʝʥʽ ʽ ʘʪʝʣʝʢʪʘʟʘʭ 

ʟ'ʷʚʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʣʴʚʝʦʣʷʨʥʠʭ ʤʘʢʨʦʬʘʛʽʚ ʟ ʚʝʣʠʢʠʤʠ ʷʜʨʘʤʠ. ʋ 

ʧʣʝʚʨʘʣʴʥʦʛʦ ʢʨʘʶ ʬʨʘʛʤʝʥʪʫ ʣʝʛʢʠʭ ʜʠʬʫʟʥʦ ʚʽʜʟʥʘʯʘʶʪʴ ʧʦʤʽʨʥʦ ʚʝʣʠʢʽ 

ʚʦʛʥʠʱʘ ʬʽʙʨʦʟʫ. ʇʣʝʚʨʘ ʧʦʪʦʚʱʝʥʘ ʚ 2-5 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʫ ʧʣʝʚʨʦʧʥʝʚʤʦʥʽʶ ʚ ʤʠʥʫʣʦʤʫ. ʅʘ ʬʦʥʽ 

ʧʦʚʥʦʛʦ ʘʪʝʣʝʢʪʘʟʫ ʣʝʛʝʥʴ, ʬʽʙʨʽʥʦʾʜʥʦʛʦ ʥʝʢʨʦʟʫ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʪʠʥʦʢ 

ʚ ʧʨʦʩʚʽʪʽ ʦʩʢʦʣʢʦʚʦʛʦ ʣʦʞʘ ʚʠʷʚʣʷʶʪʴʩʷ ʚʝʣʴʤʠ ʚʝʣʠʢʽ ʟʛʦʨʪʢʠ ʬʽʙʨʠʥʫ, ʘ ʚ 

ʧʨʦʩʚʽʪʽ ʙʨʦʥʭʽʚ ʛʽʧʝʨʧʣʘʟʽʷ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ 

ʤʝʪʘʧʣʘʟʽʻʶ, ʱʦ ʧʨʠʪʘʤʘʥʥʦ ʜʣʷ ʭʨʦʥʽʯʥʦʛʦ ʙʨʦʥʭʽʪʫ (ʨʠʩ. 5.3). 

 

 

 

 

 

 

 

 

ʈʠʩ. 5.3. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʝʡ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʽʚʦʾ ʣʝʛʝʥʽ. ʆʧʝʨʘʮʽʷ ʚ ʜʝʥʴ ʧʦʨʘʥʝʥʥʷ. 

ʄʽʢʨʦʩʢʦʧʽʯʥʦ ʚʠʷʚʣʝʥʦ ʪʦʪʘʣʴʥʠʡ ʘʪʝʣʝʢʪʘʟ ʣʝʛʝʥʴ. ɼʝʷʢʽ ʤʽʞʘʣʴʚʝʦʣʷʨʥʽ 

ʧʝʨʝʪʠʥʢʠ ʧʦʨʫʰʝʥʽ, ʧʦʪʦʚʱʝʥʽ, ʫ ʩʪʘʥʽ ʬʽʙʨʠʥʦʽʜʥʦʛʦ ʥʝʢʨʦʟʫ. ɺ ʧʨʦʩʚʽʪʽ 

ʦʩʢʦʣʢʦʚʦʛʦ ʣʦʞʘ ʚʝʣʠʢʽ ʯʘʩʪʢʠ ʥʝʢʨʦʪʠʟʦʚʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʣʝʛʝʥʽ ʪʘ ʤʘʩʠʚʥʽ 

ʟʛʦʨʪʢʠ ʬʽʙʨʽʥʫ. ɺ ʧʨʦʩʚʽʪʽ ʙʨʦʥʭʽʚ ï ʛʽʧʝʨʧʣʘʟʽʷ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ. 

ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (Ĭ280). 
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ɺʠʨʘʞʝʥʽʩʪʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʽ ʫ ʙʘʛʘʪʴʦʭ ʜʽʣʷʥʢʘʭ 

ʟʘʥʘʜʪʦ ʨʽʟʥʦʤʘʥʽʪʥʘ. ʆʜʥʦʪʠʧʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʘʪʝʣʝʢʪʘʟʠ, ʛʝʤʦʨʘʛʽʾ, 

ʥʝʢʨʦʟʠ, ʜʠʩʪʨʦʬʽʷ ʽ ʧʣʘʟʤʘʪʠʯʥʝ ʧʨʦʩʦʯʫʚʘʥʥʷ (ʨʠʩ. 5.4). 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5.4. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʝʡ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʽʚʦʾ ʣʝʛʝʥʽ. ʆʧʝʨʘʮʽʷ ʚ ʜʝʥʴ ʧʦʨʘʥʝʥʥʷ. ʅʝʢʨʦʟ ʪʘ 

ʘʪʝʣʝʢʪʘʟ ʣʝʛʝʥʴ. ʅʘʙʨʷʢ ʣʝʛʝʥʽ ï ʚ ʘʣʴʚʝʦʣʘʭ ʩʝʨʦʟʥʘ ʨʽʜʠʥʘ. ʄʽʞʘʣʴʚʝʦʣʷʨʥʽ 

ʧʝʨʝʛʦʨʦʜʢʠ ʧʦʨʫʰʝʥʽ. ʄʝʞʽ ʘʣʴʚʝʦʣ ʧʦʟʥʘʯʝʥʽ ʷʜʨʘʤʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʝʧʽʪʝʣʽʶ. ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (Ĭ280).  

 

 

ʈʠʩ. 5.5. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʝʡ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʽʚʦʾ ʣʝʛʝʥʽ ʯʝʨʝʟ 2 ʜʥʽ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ɺʠʨʘʟʥʽ 

ʛʝʤʦʨʘʛʽʾ ʫ ʧʣʝʚʨʽ ɾʠʨʦʚʘ ʪʢʘʥʠʥʘ ʯʘʩʪʢʦʚʦ ʧʦʨʫʰʝʥʘ, ʨʦʟʯʘʣʝʥʥʷ, ʣʽʟʦʚʘʥʘ. 

ɺ ʩʪʽʥʢʘʭ ʘʣʴʚʝʦʣ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʧʣʘʟʤʘʪʠʯʥʝ ʧʨʦʩʷʢʥʝʥʥʷ. ɺ ʮʝʥʪʨʽ ʟʨʽʟʫ 

ʚʽʜʢʣʘʜʝʥʥʷ ʧʦʨʦʭʦʚʠʭ ʤʘʩ ʪʘ ʢʦʧʦʪʽ. ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (Ĭ280).  
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ʏʝʨʝʟ ʜʚʽ ʜʦʙʠ ʧʽʩʣʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ. ʐʢʽʨʘ ʨʦʟʜʨʦʙʣʝʥʘ ʥʘ ʙʝʟʣʽʯ ʬʨʘʛʤʝʥʪʽʚ ʟ ʥʘʷʚʥʽʩʪʶ 

ʢʦʧʦʪʽ, ʥʘʚʢʦʣʦ ʢʦʞʥʦʛʦ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʛʦ ʬʨʘʛʤʝʥʪʫ. ʉʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ 

ʚʦʣʦʢʥʘ ʚ ʜʝʨʤʽ ʛʦʤʦʛʝʥʽʟʦʚʘʥʽ. ɿʘ ʤʝʪʦʜʦʤ ɺʘʥ-ɻʽʟʦʥ ʟʘʙʘʨʚʣʝʥʽ ʚ ʷʩʢʨʘʚʦ 

ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ. ɺ ʜʝʨʤʽ ʚʽʜʩʫʪʥʽ ʩʘʣʴʥʽ ʟʘʣʦʟʠ, ʘ ʧʦʪʦʚʽ ʟʘʣʦʟʠ 

ʥʘʧʽʚʟʨʫʡʥʦʚʘʥʽ, ʘʣʝ ʥʝʚʠʣʠʢʘ ʾʭ ʯʘʩʪʠʥʘ ʟʙʝʨʽʛʣʘʩʷ. ʉʪʽʥʢʠ ʘʨʪʝʨʽʡ 

ʛʦʤʦʛʝʥʽʟʦʚʘʥʽ, ʟ ʧʦʨʫʰʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʤʝʜʽʾ, ʜʝ ʷʜʨʘ ʛʣʘʜʢʠʭ ʤʽʦʮʠʪʽʚ ʥʝ 

ʚʠʟʥʘʯʘʶʪʴʩʷ.  

ɺ ʧʣʝʚʨʽ ʪʘ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʜʨʽʙʥʽ ʤʥʦʞʠʥʥʽ ʛʥʽʡʥʽ ʦʩʝʨʝʜʢʠ.  ʃʝʛʝʥʽ 

ʧʦʚʥʽʩʪʴ ʘʪʝʣʝʢʪʘʟʦʚʘʥʽ, ʤʽʩʮʷʤʠ ʤʘʶʪʴ ʱʝʣʴʦʚʠʜʥʽ ʧʨʦʩʚʽʪʠ, ʟʘʧʦʚʥʝʥʽ 

ʢʨʦʚôʶ. ʉʪʽʥʢʠ ʘʣʴʚʝʦʣ ʧʦʟʙʘʚʣʝʥʽ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʄʘʶʪʴʩʷ 

ʥʝʢʨʦʪʠʟʦʚʘʥʽ ʦʙôʻʤʥʽ ʧʦʣʷ ʘʣʴʚʝʦʣ, ʟ ʥʘʷʚʥʽʩʪʶ ʜʝʢʽʣʴʢʠʭ ʫʣʘʤʢʽʚ (ʨʠʩ. 5.6). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5.6 ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʝʡ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʽʚʦʾ ʣʝʛʝʥʽ ʯʝʨʝʟ 2 ʜʦʙʠ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʌʨʘʛʤʝʥʪʠ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʩʝʨʝʜ ʙʝʟʩʪʨʫʢʪʫʨʥʠʭ ʟʛʦʨʪʢʽʚ ʢʨʦʚʽ ʪʘ ʧʣʘʟʤʘʪʠʯʥʦ 

ʧʨʦʩʦʯʝʥʠʭ ʪʢʘʥʠʥ. ʇʦʚʥʠʡ ʬʽʙʨʠʥʦʾʜʥʠʡ ʥʝʢʨʦʟ ʪʢʘʥʴʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ 

ʣʝʛʝʥʴ ʟ ʥʘʷʚʥʽʩʪʶ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʢʦʧʦʪʽ, ʧʦʨʦʭʦʚʠʭ ʛʘʟʽʚ ʪʘ ʤʝʪʘʣʝʚʦʛʦ 

ʧʠʣʫ. ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (Ĭ280). 
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ʋ ʪʢʘʥʠʥʽ ʣʝʛʝʥʴ ʛʝʤʦʨʘʛʽʯʥʠʡ ʝʢʩʫʜʘʪ, ʤʽʩʮʷʤʠ ʛʥʽʡʥʦ-ʢʨʦʚôʷʥʠʩʪʠʡ. 

ʊʢʘʥʠʥʠ ʨʷʩʥʦ ʽʤʙʽʙʦʚʘʥʽ ʢʨʦʚôʶ, ʤʽʩʮʷʤʠ ʟʘʛʠʙʣʽ ʪʘ ʥʝʢʨʠʪʠʟʦʚʘʥʽ. ʂʨʫʧʥʽ 

ʟʛʦʨʪʢʠ ʬʽʙʨʠʥʫ ʣʝʞʘʪʴ ʩʝʨʝʜ ʚʦʛʥʠʱ ʥʝʢʨʦʟʫ (ʨʠʩ. 5.7). 

 

 

 

 

 

 

 

 

 

ʈʠʩ 5.7. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʝʡ ʯʝʨʝʟ 2 ʜʦʙʠ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʈʽʟʢʝ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʣʝʛʝʥʴ, ʪʦʪʘʣʴʥʠʡ 

ʘʪʝʣʝʢʪʘʟ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ. ʇʣʝʚʨʘ ʯʘʩʪʢʦʚʦ ʧʦʪʦʚʱʝʥʘ ʚ ʩʪʘʥʽ 

ʬʽʙʨʠʥʦʽʜʥʦʛʦ ʥʝʢʨʦʟʫ. ɺ ʮʝʥʪʨʽ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʯʦʨʥʦʛʦ ʟʝʨʥʠʩʪʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʢʦʧʦʪʽ, ʧʦʨʦʭʦʚʠʭ ʛʘʟʽʚ ʪʘ ʧʠʣʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ 

(Ĭ280). 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʝʨʝʟ ʜʚʽ ʜʦʙʠ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʚ ʣʝʛʝʥʷʭ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʝ 

ʧʦʚʥʦʢʨʦʚôʷ, ʘʪʝʣʝʢʪʘʟʠ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʠ, ʚʝʣʠʢʽ ʛʝʤʦʨʘʛʽʾ ʚ ʩʧʦʣʫʯʥʽʡ, 

ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʘʭ, ʚ ʫʩʽʭ ʩʪʨʫʢʪʫʨʘʭ ʣʝʛʝʥʴ ï ʤʥʦʞʠʥʥʽ ʜʨʽʙʥʦʚʦʛʥʠʱʝʚʽ 

ʘʙʩʮʝʩʠ, ʯʦʤʫ ʩʧʨʠʷʶʪʴ ʨʷʩʥʽ ʛʝʤʦʨʘʛʽʾ. ʆʟʥʘʢ ʨʝʛʝʥʝʨʘʮʽʾ ʥʝ ʚʠʷʚʣʝʥʦ. ʅʘ 

ʰʦʩʪʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʧʦʨʷʜ ʟʽ ʩʪʘʨʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ, ʟ 

ʛʝʤʘʩʠʜʝʨʦʚʘʥʥʠʤʠ ʟʛʦʨʪʢʘʤʠ ʢʨʦʚʽ ʟôʷʚʣʷʶʪʴʩʷ ʩʚʽʞʽ ʦʩʝʨʝʜʢʠ ʛʝʤʦʨʘʛʽʡ 

ʧʦʟʘ ʪʘ ʚ ʩʝʨʝʜʠʥʽ ʘʣʴʚʝʦʣ. ʉʪʽʥʢʠ ʘʣʴʚʝʦʣ ʧʦʪʦʚʱʝʥʽ, ʚ ʩʪʘʥʽ ʬʽʙʨʠʥʦʽʜʥʦʛʦ 

ʥʝʢʨʦʟʫ. ɿʘʤʽʩʪʴ ʚʠʩʪʽʣʢʠ ʘʣʴʚʝʦʣʠ ʥʘ ʟʥʘʯʥʦʤʫ ʧʨʦʪʷʟʽ ʣʝʛʝʥʴ ʤʽʩʪʷʪʴ ʛʥʽʡʥʽ 

ʥʘʢʣʘʜʝʥʥʷ. ʇʨʦʩʚʽʪʠ ʘʣʴʚʝʦʣ ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʝʥʽ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ 

ʟʛʦʨʥʫʚʰʦʛʦʩʷ ʬʽʙʨʠʥʫ.  

ʋ ʧʨʦʩʚʽʪʽ ʩʫʜʠʥ ʟʛʦʨʪʢʠ ʢʨʦʚʽ ʫʪʚʦʨʶʶʪʴ ʦʙʪʫʨʫʶʯʽ ʪʘ ʩʪʝʥʦʟʫʶʯʽ 

ʪʨʦʤʙʠ. ʋ ʩʪʽʥʢʘʭ ʚʝʣʠʢʠʭ ʩʫʜʠʥ ʟʘʧʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʚ ʩʪʘʜʽʾ ʨʦʟʧʘʜʫ, ʪʦʙʪʦ 

ʯʝʨʝʟ ʰʽʩʪʴ ʜʽʙ ʧʽʩʣʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʥʝʢʨʦʪʠʯʥʽ ʧʨʦʮʝʩʠ 
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ʧʨʦʛʨʝʩʫʶʪʴ. ʋ ʟʚ'ʷʟʢʫ ʮʠʤ ʧʦʩʠʣʶʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʽʚ  ʚ'ʷʟʘʥʝ ʟ 

ʧʝʨʚʠʥʥʠʤ ʽ ʚʪʦʨʠʥʥʠʤ ʧʦʨʫʰʝʥʥʷʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʧʦʩʠʣʶʶʪʴʩʷ ʟʘʧʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʥʘ ʬʦʥʽ ʧʦʞʠʚʥʦʾ ʩʝʨʝʜʠ, ʷʢʦʶ ʻ ʢʨʦʚ (ʨʠʩ. 5.8). 

 

ʈʠʩ. 5.8. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ 

ʛʨʫʜʝʡ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʧʨʘʚʦʾ ʣʝʛʝʥʽ. ʏʝʨʝʟ 6 ʜʽʙ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʊʦʪʘʣʴʥʠʡ 

ʘʪʝʣʝʢʪʘʟ ʣʝʛʝʥʴ ʟ ʛʫʩʪʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʾʭ ʧʘʨʝʥʭʽʤʠ ʤʘʢʨʦʬʘʛʘʤʠ. ʇʨʦʩʚʽʪ 

ʙʨʦʥʭʘ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʽ ʟ ʯʘʩʪʢʦʚʦ ʚʽʜʩʫʪʥʻʶ ʩʪʽʥʢʦʶ. ɽʧʽʪʝʣʽʡ ʙʨʦʥʭʽʚ ʟ 

ʚʦʛʥʠʱʝʚʦʶ ʧʘʧʽʣʷʨʥʦʶ ʛʽʧʝʨʧʣʘʟʽʻʶ. ʅʠʞʥʷ ʩʪʽʥʢʘ ʙʨʦʥʭʘ ʚ ʩʪʘʥʽ 

ʬʽʙʨʽʥʦʽʜʥʦʛʦ ʥʝʢʨʦʟʫ ʚʠʩʣʘʥʘ ʦʜʥʦʰʘʨʦʚʠʤ ʦʜʥʦʨʷʜʥʠʤ ʝʧʽʪʝʣʽʻʤ, ʟʘʤʽʩʪʴ 

ʙʘʛʘʪʦʨʷʜʥʦʛʦ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥ (Ĭ320). 

 

ɸʪʝʣʝʢʪʘʟ ʣʝʛʝʥʴ ʥʘʩʪʽʣʴʢʠ ʚʠʨʘʞʝʥʠʡ ʱʦ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʤʝʞʽ 

ʘʣʴʚʝʦʣ. ʋ ʥʝʯʠʩʣʝʥʥʠʭ ʱʽʣʠʥʘʭ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʨʦʩʚʽʪ ʘʣʴʚʝʦʣ ʥʘ 

ʩʪʽʥʢʘʭ ʟ'ʷʚʣʷʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʢʣʽʪʠʥʠ. ɺ ʦʜʠʥʦʯʥʠʭ ʙʨʦʥʭʽʦʣʘʭ ʝʧʽʪʝʣʽʡ 

ʚʽʜʰʘʨʦʚʫʻʪʴʩʷ ʧʣʘʩʪʘʤʠ ʦʛʦʣʶʶʯʠ ʙʘʟʘʣʴʥʫ ʤʝʤʙʨʘʥʫ. ɹʝʟʢʣʽʪʠʥʥʽ ʧʨʦʩʚʽʪʠ 

ʦʜʠʥʦʯʥʠʭ ʜʨʽʙʥʠʭ ʙʨʦʥʭʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʝʣʠʢʠʭ ʙʨʦʥʭʽʚ, ʱʦ ʚʠʩʣʘʥʽ 

ʦʜʥʦʰʘʨʦʚʠʤ ʙʘʛʘʪʦʨʷʜʥʠʡ ʝʧʽʪʝʣʽʻʤ, ʷʢʠʡ ʤʽʩʮʷʤʠ ʧʽʜʜʘʚʩʷ ʧʣʦʩʢʦʢʣʽʪʠʥʥʽʡ 

ʤʝʪʘʧʣʘʟʽʾ, ʱʦ ʙʫʚʘʻ ʧʨʠ ʧʝʨʝʙʫʜʦʚʽ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʨʠ ʭʨʦʥʽʯʥʠʭ 

ʙʨʦʥʭʽʪʘʭ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʰʦʩʪʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʨʘʞʝʥʘ 

ʘʣʴʪʝʨʘʮʽʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, ʥʘʨʦʱʫʶʪʴ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʜʠʥʘʤʽʯʥʽ ʪʘ ʩʫʜʠʥʥʽ 

ʨʦʟʣʘʜʠ, ʧʦʩʠʣʶʻʪʴʩʷ ʛʽʧʦʢʩʽʷ, ʧʝʨʩʠʩʪʠʨʫʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʨʝʛʝʥʝʨʘʮʽʾ. ɿ'ʷʚʣʷʶʪʴʩʷ ʚʦʛʥʠʱʘ ʬʽʙʨʦʟʫ ʥʘ ʪʣʽ 

ʟʤʽʥʝʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʦʨʛʘʥʫ ʽ ʧʦʨʫʰʝʥʥʷ ʚʘʩʢʫʣʷʨʠʟʘʮʽʾ. 
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ʏʝʨʝʟ 15 ʜʥʽʚ ʧʽʩʣʷ ʟʘʢʨʠʪʦʾ ʪʨʘʚʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ, ʟʘʢʨʠʪʦʛʦ ʧʝʨʝʣʦʤʫ 

ʰʦʩʪʦʛʦ, ʩʴʦʤʦʛʦ, ʚʦʩʴʤʦʛʦ ʨʝʙʝʨ, ʟ ʥʘʷʚʥʽʩʪʶ ʣʽʚʦʩʪʦʨʦʥʥʴʦʛʦ ʪʦʪʘʣʴʥʦʛʦ 

ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʚʠʷʚʣʝʥʽ ʦʟʥʘʢʠ ʘʣʴʪʝʨʘʮʽʾ ʽ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ. ʇʣʝʚʨʘ 

ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʦʪʦʚʱʝʥʘ ʚ 5-10-20 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʦʶ ʪʦʚʱʠʥʦʶ, 

ʤʽʩʮʷʤʠ ʨʽʟʢʦ ʥʘʙʨʷʢʣʘ, ʤʽʩʮʷʤʠ ʽʤʙʽʙʦʚʘʥʘ ʢʨʦʚ'ʶ. ʇʦʜʝʢʫʜʠ ʧʣʝʚʨʘ 

ʨʦʟʚʦʣʦʢʥʝʥʘ, ʧʦʢʨʠʪʘ ʦʜʥʠʤ ʰʘʨʦʤ ʥʘʙʨʷʢʣʦʛʦ ʤʝʟʦʪʝʣʠʷ. ɿʨʽʜʢʘ ʤʝʟʦʪʝʣʽʡ 

ʧʨʦʣʽʬʝʨʽʨʫʶʻ ʽ ʬʦʨʤʫʻ ʧʘʧʽʣʷʨʥʽ ʩʪʨʫʢʪʫʨʠ ʟ 3-8-13 ʨʷʜʽʚ ʤʝʟʦʪʝʣʽʷ. ʇʽʜ 

ʧʣʝʚʨʦʶ ʦʜʥʠʤ ʰʘʨʦʤ ʫ ʚʠʛʣʷʜʽ ʜʝʤʘʨʢʘʮʽʡʥʦʾ ʣʽʥʽʾ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ 

ʤʘʢʨʦʬʘʛʠ ʥʘ ʢʦʨʜʦʥʽ ʟʽ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʠʤʠ ʘʣʴʚʝʦʣʘʤʠ ʟ ʥʝʨʽʚʥʦʤʽʨʥʦ 

ʧʦʪʦʚʱʝʥʠʤʠ ʜʝʬʦʨʤʦʚʘʥʠʤʠ ʾʭ ʩʪʽʥʢʘʤʠ ʟ ʧʨʦʥʠʢʘʶʯʠʤʠ ʚ ʥʠʭ 

ʤʘʢʨʦʬʘʛʘʤʠ ʽ ʟ'ʷʚʣʷʶʯʠʤʠʩʷ ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʪʦʙʪʦ ʥʘ 15-ʪʫ ʜʦʙʫ ʧʦʨʷʜ ʟ 

ʧʨʦʮʝʩʘʤʠ ʘʣʴʪʝʨʘʮʽʾ ʡʜʝ ʬʽʙʨʦʪʠʟʘʮʽʷ ʧʦʰʢʦʜʞʝʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 5.9). 

 

ʈʠʩ. 5.9. ʄʽʢʨʦʬʦʪʦ: ɿʘʢʨʠʪʘ ʪʨʘʚʤʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ɿʘʢʨʠʪʠʡ ʧʝʨʝʣʦʤ 

V-VIII ʨʝʙʝʨ. ʊʦʪʘʣʴʥʠʡ ʣʽʚʦʙʽʯʥʠʡ ʛʝʤʦʪʦʨʘʢʩ ï ʧʝʨʰʠʡ ʜʝʥʴ ʧʽʩʣʷ 

ʧʦʨʘʥʝʥʥʷ. ʇʦʚʥʘ ʜʝʟʦʨʛʘʥʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ. ɹʨʦʥʭʦ-

ʩʧʘʩʪʠʯʥʠʡ ʩʠʥʜʨʦʤ. ɿʚʫʞʝʥʥʷ ʧʨʦʩʚʽʪʫ ʙʨʦʥʭʽʚ), ʾʭ ʜʝʝʥʜʦʪʝʣʽʟʘʮʽʷ, 

ʬʽʙʨʠʥʦʽʜʥʠʡ ʥʝʢʨʦʟ ʩʪʽʥʢʠ. ɹʨʦʥʭʦ-ʩʧʘʩʪʠʯʥʠʡ ʩʠʥʜʨʦʤ: ʟʚʫʞʝʥʥʷ ʧʨʦʩʚʽʪʫ 

ʙʨʦʥʭʘ, ʜʝʝʧʽʪʘʣʽʟʘʮʽʷ ʪʘ ʬʽʙʨʠʥʦʾʜʥʠʡ ʥʝʢʨʦʟ ʩʪʽʥʢʠ. ʏʘʩʪʢʦʚʦ-ʪʦʪʘʣʴʥʠʡ 

ʘʪʝʣʝʢʪʘʟ ʘʣʴʚʝʦʣ. ʈʦʟʨʠʚʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʪʠʥʦʢ, ʧʦʚʥʦʢʨʦʚôʷ, 

ʜʝʟʦʨʛʘʥʽʟʘʮʽʷ ʘʣʴʚʝʦʣʷʨʥʠʭ ʩʪʽʥʦʢ. ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (Ĭ220). 

 

ɺ ʦʢʨʝʤʠʭ ʘʣʴʚʝʦʣʘʭ ʥʘ ʩʪʽʥʢʘʭ ʟ'ʷʚʣʷʶʪʴʩʷ ʚʝʣʠʢʽ ʩʚʽʪʣʽ ʢʣʽʪʠʥʠ ʷʢʽ 

ʩʠʥʪʝʟʫʶʪʴ ʩʫʨʬʘʢʪʘʥʪ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʘʣʴʚʝʦʣ ʷʢʠʡ  ʥʝ 

ʜʦʟʚʦʣʷʻ ʘʣʴʚʝʦʣʘʤ ʩʧʘʜʘʪʠʩʷ. 
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ʈʘʟʦʤ ʟ ʪʠʤ, ʨʦʟʨʠʚʠ ʩʪʽʥʢʠ ʯʘʩʪʠʥʠ ʘʣʴʚʝʦʣ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʝʢʨʦʟʦʤ 

ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʰʠʨʦʢʠʭ ʧʦʨʦʞʥʠʥ, ʱʦ ʚʝʜʝ ʟʘ ʩʦʙʦʶ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʝʤʬʽʟʝʤʠ ʣʝʛʝʥʽʚ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʷʢ ʥʘʩʣʽʜʦʢ ï ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ. ʉʢʣʝʨʦʪʠʯʥʽ ʧʨʦʮʝʩʠ 

ʧʦʯʠʥʘʶʪʴʩʷ ʽ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʟ ʙʦʢʫ ʚʽʩʮʝʨʘʣʴʥʠʡ ʧʣʝʚʨʠ. ɼʠʥʘʤʽʢʘ 

ʩʢʣʝʨʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʤʫʢʦʾʜʥʦʛʦ ʥʘʙʫʭʘʥʥʷ, 

ʬʽʙʨʠʥʦʾʜʥʦʛʦ ʥʝʢʨʦʟʫ ʩʪʽʥʦʢ ʘʣʴʚʝʦʣ ʽ ʧʦʷʚʠ ʬʽʙʨʦʙʣʘʩʪʽʚ. 

ɿʘʧʘʣʴʥʠʡ ʽʥʬʽʣʴʪʨʘʪ ʚ ʩʪʽʥʢʘʭ ʽ ʧʨʦʩʚʽʪʽ ʘʣʴʚʝʦʣ ʚʞʝ ʤʝʥʰ ʛʫʩʪʠʡ, ʥʽʞ 

ʚ ʧʦʧʝʨʝʜʥʽ ʪʝʨʤʽʥʠ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʡʪʨʦʬʽʣʽʚ, ʱʦ 

ʧʽʜʢʨʝʩʣʶʻ ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ 

ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʣʘʜʽʚ. ʆʩʢʦʣʢʦʚʝ ʣʦʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʝʣʠʢʠʤ ʜʝʬʝʢʪʦʤ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, ʩʪʽʥʢʠ ʷʢʦʛʦ ʩʬʦʨʤʦʚʘʥʽ ʫʱʽʣʴʥʝʥʥʷʤ, ʦʪʦʯʫʶʯʠʤ ʦʩʢʦʣʦʢ 

ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ. ʇʦʨʦʞʥʠʥʘ ʘʣʴʚʝʦʣ ʩʧʣʦʱʝʥʘ, ʟʘʧʦʚʥʝʥʘ ʟʛʦʨʥʫʪʦʶ ʢʨʦʚ'ʶ, 

ʩʪʽʥʢʠ ʘʣʴʚʝʦʣ ʧʦʰʢʦʜʞʝʥʽ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʘʣʴʚʝʦʣʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ ʜʠʩʪʝʣʝʢʪʘʟʫ ʘʙʦ 

ʘʪʝʣʝʢʪʘʟʫ. ʋ ʩʪʽʥʢʘʭ ʘʣʴʚʝʦʣ ʟ'ʷʚʣʷʶʪʴʩʷ ʛʽʩʪʽʦʮʠʪʠ ʽ ʬʽʙʨʦʙʣʘʩʪʠ. ʗʢ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʚʩʝ ʧʨʦʮʝʩʠ ʬʽʙʨʦʪʠʟʘʮʽʾ ʧʦʯʠʥʘʶʪʴʩʷ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʽʜʜʽʣʘʭ 

ʣʝʛʢʠʭ ʙʣʠʞʯʝ ʜʦ ʧʣʝʚʨʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʚʦʪʠʞʥʝʚʠʡ ʪʝʨʤʽʥ ʧʽʩʣʷ ʪʨʘʚʤʠ 

ʧʦ ʚʩʴʦʤʫ ʧʨʝʧʘʨʘʪʫ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʥʦʚʽ ʦʩʝʨʝʜʢʠ ʨʦʟʣʘʜʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʱʦ 

ʟʘʪʨʠʤʫʶʪʴ ʨʝʧʘʨʘʮʽʶ ʽ ʨʝʛʝʥʝʨʘʮʽʶ ʧʦʰʢʦʜʞʝʥʴ. 

ʏʝʨʝʟ 15 ʜʽʙ ʧʽʩʣʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʽ ʟʘʢʨʠʪʦʾ ʪʨʘʚʤʠ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʧʨʦʚʽʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʰʢʦʜʞʝʥʥʷ ʻ ʬʽʟʠʯʥʠʡ ʽ ʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ 

ʦʩʢʦʣʢʘ, ʱʦ ʩʧʨʠʷʻ ʟʜʘʚʣʝʥʥʶ ʽ ʫʱʽʣʴʥʝʥʥʶ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʩʧʦʯʘʪʢʫ ʫ ʚʠʛʣʷʜʽ ʩʧʘʟʤʫ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʣʘʟʤʘʪʠʯʥʠʤ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʽ ʬʽʙʨʠʥʦʾʜʥʠʤ ʥʝʢʨʦʟʦʤ ʩʪʽʥʦʢ ʘʣʴʚʝʦʣ, ʩʫʜʠʥ 

ʽ ʩʪʽʥʦʢ ʙʨʦʥʭʽʚ ʽ ʚʩʽʭ ʪʢʘʥʠʥ ʨʝʛʽʦʥʫ, ʱʦ ʧʦʩʠʣʶʻ ʪʨʘʚʤʫ, ʘ ʨʝʛʝʥʝʨʘʮʽʶ ʽ 

ʨʝʧʘʨʘʮʽʶ ʤʦʞʝ ʟʨʦʙʠʪʠ ʜʫʞʝ ʩʢʣʘʜʥʦʶ ʘʙʦ ʥʝʤʦʞʣʠʚʦʶ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʥʘʤʽʢʠ ʟʘʛʦʻʥʥʷ ʚʦʛʥʝʧʘʣʴʥʠʭ ʨʘʥ ʣʝʛʝʥʴ 

ʜʠʢʪʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ  ʦʨʛʘʥʦʟʙʝʨʽʛʘʶʯʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʜʣʷ  

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʽ 
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ʪʢʘʥʠʥʠ ʣʝʛʝʥʽʚ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʩʣʽʧʦʛʦ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʨʦʥʠʢʘʶʯʦʛʦ 

ʦʩʢʦʣʢʦʚʦʛʦ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʝʡ. 

ʏʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʚʠʷʚʣʝʥʦ ʤʥʦʞʠʥʥʽ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʴ, ʤ'ʷʢʠʭ ʪʢʘʥʠʥ 

ʣʽʚʦʛʦ ʧʣʝʯʘ, ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʙʦʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʤ'ʷʢʠʭ ʪʢʘʥʠʥ 

ʞʠʚʦʪʘ, ʩʪʝʛʥʘ ʟ ʥʘʷʚʥʽʩʪʶ ʦʩʢʦʣʢʦʚʦʛʦ ʧʦʨʘʥʝʥʥʷ ʟ ʥʘʷʚʥʽʩʪʶ ʩʪʦʨʦʥʥʴʦʛʦ 

ʪʽʣʘ. ʉʪʦʨʦʥʥʻ ʪʽʣʦ ʚ ʚʠʛʣʷʜʽ ʫʣʘʤʢʘ ʙʫʣʦ ʦʪʦʯʝʥʝ ʬʽʙʨʦʟʥʦʶ ʢʘʧʩʫʣʦʶ 

ʨʦʟʤʽʨʘʤʠ 0.7x1.5x0.3ʩʤ. 

ʄʽʢʨʦʩʢʦʧʽʯʥʦ ʩʪʽʥʢʘ ʢʘʧʩʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʽʚʯʘʩʪʦʶ ʬʽʙʨʦʟʥʦʶ 

(ʨʫʙʮʝʚʦʶ) ʪʢʘʥʠʥʦʶ ʙʝʟ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʚʠʩʪʠʣʘʥʥʷ, ʟ ʯʘʩʪʠʥʦʶ ʧʨʠʣʝʛʣʦʾ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ. ʂʘʧʩʫʣʘ ʤʽʩʮʷʤʠ ʽʤʙʽʙʦʚʘʥʘ ʛʝʤʦʩʠʜʝʨʠʥʦʤ, ʤʽʩʮʷʤʠ ʟ 

ʚʢʨʘʧʣʝʥʥʷʤʠ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ, ʟ ʢʽʧʪʷʚʦʶ ʟʝʨʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʧʦʨʦʭʦʚʠʭ 

ʛʘʟʽʚ, ʟʙʨʦʡʦʚʦʾ ʤʘʩʪʠʣʘ. ɿʘ ʤʝʪʦʜʦʤ ɺʘʥ-ɻʽʟʦʥ ʬʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ ʟʨʽʣʘ ʚʠʨʘʟʥʦ 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 5.10). 

 

ʈʠʩ. 5.10. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʩʣʽʧʝ ʦʩʢʦʣʢʦʚʝ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʅʘʚʢʦʣʦ ʦʩʢʦʣʢʦʚʦʛʦ ʣʦʞʘ 

ʩʬʦʨʤʦʚʘʥʘ ʬʽʙʨʦʟʥʘ ʢʘʧʩʫʣʘ ʙʝʟ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ. ʊʢʘʥʠʥʘ ʣʝʛʝʥʴ 

ʧʨʦʩʦʯʝʥʘ ʢʨʦʚôʶ, ʚʽ ʾʭ ʝʣʝʤʝʥʪʠ ʤʫʤʽʬʽʢʦʚʘʥʽ, ʦʩʢʽʣʴʢʠ ʪʢʘʥʠʥʠ ʟʘʟʥʘʣʠ 

ʬʽʙʨʽʥʦʾʜʥʦʛʦ ʥʝʢʨʦʟʫ. ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (ʭ56). 

 

ʅʘ ʨʠʩ. 5.11, 5.12 ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʽʢʨʦʬʦʪʦ ʧʨʝʧʘʨʘʪʽʚ ʚʦʛʥʝʧʘʣʴʥʦʛʦ 

ʩʣʽʧʦʛʦ ʦʩʢʦʣʢʦʚʦʛʦ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ. ʉʫʜʠʥʠ ʣʝʛʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʨʪʝʨʽʷʤʠ 
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ʩʝʨʝʜʥʴʦʛʦ ʢʘʣʽʙʨʫ ʟ ʜʦʙʨʝ ʩʬʦʨʤʦʚʘʥʦʶ ʛʣʘʜʢʦʤôʷʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ. 

ɽʥʜʦʪʝʣʽʡ ʧʦ ʧʝʨʠʤʝʪʨʫ ʚʽʜʩʫʪʥʽʡ ʘʙʦ ʝʢʩʬʦʣʽʦʚʘʥ ʚ ʧʨʦʩʚʽʪ ʘʨʪʝʨʽʡ. ɺʝʣʠʢʽ 

ʚʦʛʥʠʱʘ ʬʽʙʨʦʟʫ ʚ ʦʩʥʦʚʽ ʤʽʩʪʷʪʴ ʙʝʟʣʽʯ ʜʨʽʙʥʠʭ ʘʨʪʝʨʽʡ ï ʚʣʘʩʥʝ ʜʦʟʨʽʚʘʶʯʽ 

ʛʨʘʥʫʣʷʮʽʡʥʦʶ ʪʢʘʥʠʥʦʶ. ʇʨʦʩʚʽʪ ʩʫʜʠʥ ʟʚʫʞʝʥʠʡ ʘʙʦ ʦʙʪʫʨʦʚʘʥʠʡ 

ʪʨʦʤʙʘʤʠ. ʇʣʝʚʨʘ ʚ 5-7 ʨʘʟʽʚ ʪʦʚʱʽ ʥʦʨʤʠ, ʯʘʩʪʢʦʚʦ ʥʝʢʨʦʪʠʟʦʚʘʥʘ, ʯʘʩʪʢʦʚʦ 

ʝʧʽʪʝʣʽʟʦʚʘʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʟʨʽʣʦʶ ʩʢʣʝʨʦʟʦʚʘʥʦʶ ʬʽʙʨʦʟʥʦʶ ʢʘʧʩʫʣʦʶ.  

ɸʣʴʚʝʦʣʠ ʯʘʩʪʦ ʩʧʘʣʠ, ʽʥʬʽʣʴʪʨʦʚʘʥʽ ʤʘʢʨʦʬʘʛʘʤʠ ʪʘ ʣʽʤʬʦʾʜʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʣʽʤʬʦʾʜʥʽ ʬʦʣʽʢʫʣʠ, ʟʨʽʜʢʘ ʟ ʥʝʚʝʣʠʢʠʤʠ ʮʝʥʪʨʘʤʠ 

ʨʦʟʤʥʦʞʝʥʥʷ. ʃʽʤʬʦʮʠʪʠ ʤʽʩʮʷʤʠ ʫʪʚʦʨʶʶʪʴ ʣʽʤʬʦʾʜʥʽ ʩʢʫʧʯʝʥʥʷ ʧʨʦʪʷʛʦʤ 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ. ʊʘʢʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʨʦʥʭʠ ʚ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʘʭ ʧʦʛʘʥʦ 

ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʙʨʦʥʭʦʩʧʘʩʪʠʯʥʠʤ ʩʠʥʜʨʦʤʦʤ.  

 

ʈʠʩ. 5.11. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʩʣʽʧʝ ʦʩʢʦʣʢʦʚʝ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʇʣʝʚʨʘ ʚʠʨʘʟʥʦ ʧʦʪʦʚʱʝʥʘ, ʦʙʽʜʥʝʥʘ 

ʢʣʽʪʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʄʽʩʮʷʤʠ ʘʣʴʚʝʦʣʠ ʚ ʩʪʘʥʽ ʘʪʝʣʝʢʪʘʟʫ, ʙʽʣʴʰʦʶ 

ʯʘʩʪʠʥʦʶ ʜʝʟʦʨʛʘʥʽʟʦʚʘʥʽ ʟ ʚʝʣʠʢʠʤʠ ʧʨʦʩʚʽʪʘʤʠ ʟ ʨʦʟʽʨʚʘʥʠʤʠ 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʤʠ ʧʝʨʝʪʠʥʢʘʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ (Ĭ56).  

 



141 
 

 

ʈʠʩ. 5.12. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʩʣʽʧʝ ʦʩʢʦʣʢʦʚʝ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʏʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ 

ʩʪʨʫʢʪʫʨʘ ʣʝʛʝʥʴ ʚʝʣʴʤʠ ʜʝʟʦʨʛʘʥʽʟʦʚʘʥʘ. ɸʣʴʚʝʦʣʠ ʨʽʟʥʦʾ ʚʝʣʠʯʠʥʠ ʪʘ ʬʦʨʤʠ. 

ɼʝʷʢʽ ʫʪʚʦʨʶʶʪʴ ʝʤʬʽʟʝʤʘʪʦʟʥʽ ʩʪʨʫʢʪʫʨʠ. ɺ ʩʪʽʥʢʘʭ ʙʽʣʴʰʦʩʪʽ ʘʣʴʚʝʦʣ 

ʧʨʦʣʽʬʝʨʫʻ ʝʧʽʪʝʣʽʡ, ʜʝʷʢʽ ʩʪʽʥʢʠ ʦʛʦʣʝʥʽ, ʙʝʟ ʢʣʽʪʠʥ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ (Ĭ56). 

ʉʪʽʥʢʠ ʚʝʣʠʢʠʭ ʙʨʦʥʭʽʚ ʯʘʩʪʢʦʚʦ ʟʙʝʨʝʞʝʥʽ, ʚʠʩʪʝʣʝʥʽ ʦʜʥʦʰʘʨʦʚʠʤ 

ʙʘʛʘʪʦʨʷʜʥʠʤ ʝʧʽʪʝʣʽʻʤ, ʧʦ ʧʝʨʠʤʝʪʨʫ ʥʘ 1/3 ʜʦʚʞʠʥʠ. ʋ ʜʝʷʢʠʭ ʚʝʣʠʢʠʭ 

ʙʨʦʥʭʘʭ ʩʪʽʥʢʠ ʩʢʣʝʨʦʟʦʚʘʥʽ, ʚ ʩʪʘʥʽ ʬʽʙʨʠʥʦʾ ʜʥʦʛʦ ʥʝʢʨʦʟʫ ʟ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ ʤʝʪʘʧʣʘʟʽʻʶ ʝʧʽʪʝʣʽʶ (ʨʠʩ. 5.13).  

 

ʈʠʩ. 5.13. ʄʽʢʨʦʬʦʪʦ: ɺʦʛʥʝʧʘʣʴʥʝ ʩʣʽʧʝ ʦʩʢʦʣʢʦʚʝ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ 

ʢʣʽʪʠʥʠ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʇʣʝʚʨʘ ʟʥʘʯʥʦ ʧʦʪʦʚʱʝʥʘ ï ʚ 40-60 ʨʘʟʽʚ, 

ʬʽʙʨʦʪʠʟʦʚʘʥʘ, ʧʦʟʙʘʚʣʝʥʘ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʈʦʟʪʘʰʦʚʘʥʘ ʧʦʨʷʜ ʣʝʛʝʥʝʚʘ 

ʪʢʘʥʠʥʘ ʯʘʩʪʢʦʚʦ ʘʪʝʣʝʢʪʘʟʦʚʘʥʘ. ɸʣʴʚʝʦʣʠ ʥʝ ʨʽʚʥʦʾ ʚʝʣʠʯʠʥʠ, ʯʘʩʪʦ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʪʠʥʦʢ. ɺʩʷ ʩʪʨʫʢʪʫʨʘ ʽ ʬʫʥʢʮʽʾ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʽ. ɿʘʙʘʨʚʣʝʥʥʷ ɺʘʥ-ɻʽʟʦʥ (Ĭ56). 
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ʋ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʴ ʙʘʛʘʪʦ ʨʽʟʥʦʾ ʚʝʣʠʯʠʥʠ ʚʦʛʥʠʱ ʚʪʦʨʠʥʥʦʛʦ ʥʝʢʨʦʟʫ. 

ɺʪʦʨʠʥʥʽ ʘʣʴʪʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʩʪʦʩʫʶʪʴʩʷ ʯʘʩʪʽʰʝ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, ʟ 

ʬʽʙʨʦʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʣʝʛʢʠʭ, ʦʙʫʤʦʚʣʝʥʽ ʧʘʪʦʣʦʛʽʻʶ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. 

ɺʠʨʘʞʝʥʽ ʜʠʩʪʨʦʬʽʯʥʽ ʽ ʥʝʢʨʦʪʠʯʥʽ ʧʨʦʮʝʩʠ ʚʠʥʠʢʘʶʪʴ ʥʘ ʪʣʽ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʦʟʥʘʢ ʨʝʛʝʥʝʨʘʮʽʾ ʽ ʨʝʧʘʨʘʮʽʾ (ʨʠʩ. 5.14). 

 

ʈʠʩ. 5.14. ʄʽʢʨʦʬʦʪʦ: ʇʦʨʘʥʝʥʠʡ ɹ, 36 ʨʦʢʽʚ. ɺʦʛʥʝʧʘʣʴʥʝ ʩʣʽʧʝ 

ʦʩʢʦʣʢʦʚʝ ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʽʚʦʾ 

ʣʝʛʝʥʽ. ʌʽʙʨʠʥʦʾʜʥʠʡ ʥʝʢʨʦʟ ʪʘ ʥʘʙʫʭʘʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʩʪʽʥʢʠ (1), ʫʪʨʘʪʘ ʾʾ 

ʤʝʞ ʪʘ ʮʽʣʽʩʥʦʩʪʽ. ʇʣʦʩʢʦʢʣʽʪʠʥʥʘ ʤʝʪʘʧʣʘʟʽʷ ʝʧʽʪʝʣʽʶ ʙʨʦʥʭʽʚ (2). ʋʪʨʘʪʘ 

ʤʽʞʢʣʽʪʠʥʥʠʭ ʚôʷʟʢʽʚ, ʝʢʩʬʦʣʽʘʮʽʷ ʫ ʧʨʦʩʚʽʪ ʙʨʦʥʭʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʟʥʘʢʘʤ 

ʭʨʦʥʽʯʥʦʛʦ ʙʨʦʥʭʽʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ (Ĭ56). 

 

5.2. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ 

ʇʨʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʧʨʠ ɺʇʇɻ ʥʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ. ʋ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʦʨʘʥʝʥʥʷ ʜʝʩʢʚʘʤʦʚʘʥʠʡ 

ʘʣʴʚʝʦʣʷʨʥʠʡ ʝʧʽʪʝʣʽʡ ʥʘ ʪʣʽ ʥʝʢʨʦʟʫ ʪʘ ʟʘʧʘʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʚʪʨʘʯʘʻ ʩʚʦʾ 

ʛʽʩʪʦʛʝʥʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʽʣʶʩʪʨʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʝʢʩʧʨʝʩʽʾ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʮʠʪʦʢʝʨʘʪʠʥʽʚ (ʨʠʩ. 5.15). 

ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʟʥʘʯʥʘ ʧʝʨʝʚʘʛʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʟʘʧʘʣʴʥʦʤʫ 

ʽʥʬʽʣʴʪʨʘʪʽ (ʨʠʩ. 5.16). 

ʊʨʘʚʤʦʚʘʥʽ ʦʩʝʨʝʜʢʠ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʦʜʫʢʫʶʪʴ 

ʩʫʜʠʥʥʦ-ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʣʘʙʢʦʶ 

ʝʢʩʧʨʝʩʽʻʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʨʢʝʨʫ (ʨʠʩ. 5.17). 
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ʅʘʚʽʪʴ ʫ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʚ ʫʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʯʠʥʘʻ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩʴ ʧʘʪʦʣʦʛʽʯʥʠʡ ʢʦʣʘʛʝʥ IV ʪʠʧʫ ʪʘ ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ 

ʨʦʩʪʫ (ʨʠʩ. 5.18). 

 

 

ʈʠʩ. 5.15. ʄʽʢʨʦʬʦʪʦ: ʉʣʘʙʢʘ ʥʝʨʽʚʥʦʤʽʨʥʘ ʝʢʩʧʨʝʩʽʷ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʮʠʪʦʢʝʨʘʪʠʥʽʚ ʫ ʘʣʴʚʝʦʣʦʮʠʪʘʭ ʫ ʧʝʨʰʠʡ ʜʝʥʴ 

ʧʦʨʘʥʝʥʥʷ. ʈʝʘʢʮʽʷ ʟ ʄʂɸʊ ʜʦ Cytokeratin PAN ɸɽ1/ɸɽ3, Ĭ100. 

 

 

 

 

ʈʠʩ. 5.16. ʄʽʢʨʦʬʦʪʦ: ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʫ ʧʨʦʩʚʽʪʘʭ ʘʣʴʚʝʦʣ 

ʟʦʥʠ ʛʝʤʦʨʘʛʽʾ ʫʰʢʦʜʞʝʥʦʾ ʣʝʛʝʥʽ ʫ ʧʝʨʰʫ ʜʦʙʫ ʧʦʨʘʥʝʥʥʷ. ʈʝʘʢʮʽʷ ʟ ʄʂɸʊ 

ʜʦ CD68 (ʂʈ1), Ĭ100. 
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ʈʠʩ. 5.17. ʄʽʢʨʦʬʦʪʦ: ʉʣʘʙʢʘ ʝʢʩʧʨʝʩʽʷ VEGF ʫ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ, 

ʧʦʦʜʠʥʦʢʠʭ ʤʘʢʨʦʬʘʛʘʭ ʪʘ ʘʣʴʚʝʦʣʦʮʠʪʘʭ ʫ ʧʝʨʰʫ ʜʦʙʫ ʧʦʨʘʥʝʥʥʷ. ʈʝʘʢʮʽʷ ʟ 

ʄʂɸʊ ʜʦ VEGF (VG1), Ĭ400. 

 

      

                           ɸ                                                         ɹ 

ʈʠʩ. 5.18. ʄʽʢʨʦʬʦʪʦ: ʇʦʤʽʨʥʘ ʝʢʩʧʨʝʩʽʷ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ ʪʘ 

ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʫ ʩʪʽʥʢʘʭ ʩʫʜʠʥ, ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ, 

ʤʘʢʨʦʬʘʛʘʭ, ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʪʠʥʢʘʭ; ʧʝʨʰʘ ʜʦʙʘ ʧʦʨʘʥʝʥʥʷ.  

ɸ - ʨʝʘʢʮʽʷ ʟ ʄʂɸʊ ʜʦ Collagen IV (CIV22), ɹ - ʨʝʘʢʮʽʷ ʟ ʇʂɸʊ ʜʦ TGF-

ɓ1(V), Ĭ400 

 

ʅʘ ʜʨʫʛʫ ʜʦʙʫ ʧʦʨʘʥʝʥʥʷ ʫ ʥʘʚʢʦʣʦʨʘʥʦʚʽʡ ʟʦʥʽ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʟʥʘʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ TGF-ɓ1 ʪʘ Collagen IV, VEGF ʫ ʮʠʭ ʜʽʣʷʥʢʘʭ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʧʨʦʜʫʢʫʻʪʴʩʷ. ʂʽʣʴʢʽʩʪʴ CD68+ ʤʘʢʨʦʬʘʛʽʚ ʟʨʦʩʪʘʻ, ʬʦʨʤʫʶʯʠ ʧʨʦʰʘʨʦʢ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʽʜ ʤʘʩ ʬʽʙʨʠʥʦʾʜʥʠʭ ʥʝʢʨʦʟʽʚ, ʛʝʤʦʨʘʛʽʡ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʽʚ (ʨʠʩ. 

5.19). 
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ʈʠʩ. 5.19. ʄʽʢʨʦʬʦʪʦ: ʄʥʦʞʠʥʥʽ ʤʘʢʨʦʬʘʛʠ ʩʫʙʧʣʝʚʨʘʣʴʥʦʾ ʟʦʥʠ 

ʧʦʰʢʦʜʞʝʥʥʷ (ʛʝʤʦʨʘʛʽʾ, ʜʠʩʪʝʣʝʢʪʘʟʠ, ʝʤʬʽʟʝʤʘ, ʧʣʝʚʨʘ ʟʥʘʯʥʦ ʧʦʪʦʚʱʝʥʘ); 

ʜʨʫʛʘ ʜʦʙʘ ʧʦʨʘʥʝʥʥʷ. ʈʝʘʢʮʽʷ ʟ ʄʂɸʊ ʜʦ CD68 (ʂʈ1), Ĭ100 

 

ɼʝʩʷʪʘ ʜʦʙʘ ʚʽʜ ʝʧʽʟʦʜʫ ʧʦʨʘʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʧʨʦʛʨʝʩʫʶʱʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʚ ʣʝʡʢʦʮʠʪʘʭ, 

ʣʽʤʬʦʮʠʪʘʭ, ʬʽʙʨʦʙʣʘʩʪʘʭ, ʤʘʢʨʦʬʘʛʘʭ ʪʘ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ ʫ ʥʘʚʢʦʣʦʨʘʥʦʚʠʭ 

ʦʩʝʨʝʜʢʘʭ (ʨʠʩ. 5.20, 5.21). 

 

 

ʈʠʩ. 5.20. ʄʽʢʨʦʬʦʪʦ: ɺʠʨʘʞʝʥʘ ʝʢʩʧʨʝʩʽʷ TGF-ɓ1 ʫ ʜʽʣʷʥʮʽ ʣʝʛʝʥʽ, 

ʧʨʠʣʝʛʣʽʡ ʜʦ ʛʝʤʦʨʘʛʽʯʥʠʭ ʤʘʩ; 10 ʜʦʙʘ ʧʦʨʘʥʝʥʥʷ. ʈʝʘʢʮʽʷ ʟ ʇʂɸʊ ʜʦ TGF-

ɓ1(V), Ĭ400 
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ʈʠʩ. 5.21. ʄʽʢʨʦʬʦʪʦ: ɺʠʨʘʞʝʥʘ ʝʢʩʧʨʝʩʽʷ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ ʫ ʜʽʣʷʥʮʽ 

ʣʝʛʝʥʽ, ʧʨʠʣʝʛʣʽʡ ʜʦ ʘʪʝʣʝʢʪʘʟʽʚ; 10 ʜʦʙʘ ʧʦʨʘʥʝʥʥʷ. ʈʝʘʢʮʽʷ ʟ ʄʂɸʊ ʜʦ 

Collagen IV (CIV22), Ĭ400. 

 

ʏʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʤʦʤʝʥʪʫ ʧʦʨʘʥʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʨʘʥʦʚʠʡ ʢʘʥʘʣ ʫʷʚʣʷʚ ʩʦʙʦʶ ʦʙʰʠʨʥʫ ʟʦʥʫ ʱʽʣʴʥʦʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʟ ʥʘʷʚʥʽʩʪʶ ʧʦʦʜʠʥʦʢʠʭ ʩʫʜʠʥ ʚʝʥʦʟʥʦʛʦ ʪʠʧʫ ʯʘʩʪʽʰʝ ʙʝʟ ʤôʷʟʦʚʦʛʦ 

ʰʘʨʫ. ʏʠʩʣʝʥʥʽ ʤʘʢʨʦʬʘʛʠ ʚʠʷʚʣʷʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ (ʨʠʩ. 5.22). 

 

 

ʈʠʩ. 5.22 ʄʽʢʨʦʬʦʪʦ: ʏʠʩʣʝʥʥʽ ʤʘʢʨʦʬʘʛʠ ʱʽʣʴʥʦʾ ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ 

ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʈʝʘʢʮʽʷ ʟ ʄʂɸʊ ʜʦ CD68 (ʂʈ1), Ĭ400 
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ʊʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʜʝʤʦʥʩʪʨʫʚʘʚ ʚʠʨʘʞʝʥʫ ʝʢʩʧʨʝʩʽʶ ʫ 

ʤʘʢʨʦʬʘʛʘʭ ʪʘ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ, ʪʦʜʽ ʷʢ VEGF ʚʠʷʚʣʷʚʩʷ ʫ ʚʠʛʣʷʜʽ ʩʣʘʙʢʦʾ 

ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʚ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʩʫʜʠʥ, ʪʘ ʧʦʦʜʠʥʦʢʠʭ ʤʘʢʨʦʬʘʛʘʭ (ʨʠʩ. 

5.23, 5.24). 

 

ʈʠʩ. 5.23 ʄʽʢʨʦʬʦʪʦ: ɺʠʨʘʞʝʥʘ ʝʢʩʧʨʝʩʽʷ ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ ʬʘʢʪʦʨʫ 

ʨʦʩʪʫ ʫ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʪʘ ʤʘʢʨʦʬʘʛʘʭ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. 

ʈʝʘʢʮʽʷ ʟ ʇʂɸʊ ʜʦ TGF-ɓ1(V), Ĭ400 

 

 

ʈʠʩ. 5.24 ʄʽʢʨʦʬʦʪʦ: ʉʣʘʙʢʘ ʝʢʩʧʨʝʩʽʷ ʩʫʜʠʥʥʦ-ʝʥʜʦʪʝʣʽʘʣʴʥʦʛʦ 

ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʫ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʪʘ ʤʘʢʨʦʬʘʛʘʭ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʥʘʚʢʦʣʦ 

ʢʽʧʪʷʚʠ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʈʝʘʢʮʽʷ ʟ ʄʂɸʊ ʜʦ VEGF (VG1), 

Ĭ400 
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ʂʦʣʘʛʝʥ IV ʪʠʧʫ ʟʘʣʠʰʘʚʩʷ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʱʽʣʴʥʦʾ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ, 

ʷʢʘ ʟʘʤʽʱʫʚʘʣʘ ʨʘʥʦʚʠʡ ʢʘʥʘʣ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʚʩʷ ʫ ʩʪʽʥʢʘʭ ʩʫʜʠʥ, 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʪʠʥʢʘʭ, ʬʽʙʨʦʙʣʘʩʪʘʭ ʧʨʠʣʝʛʣʦʾ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ (ʨʠʩ. 

5.25). 

 

ʈʠʩ. 5.25 ʄʽʢʨʦʬʦʪʦ: ɺʠʨʘʞʝʥʘ ʝʢʩʧʨʝʩʽʷ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ ʫ ʩʧʦʣʫʯʥʽʡ 

ʪʢʘʥʠʥʽ, ʩʬʦʨʤʦʚʘʥʦʾ ʥʘʚʢʦʣʦ ʢʽʧʪʷʚʠ, ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. 

ʈʝʘʢʮʽʷ ʟ ʄʂɸʊ ʜʦ Collagen IV (CIV22), Ĭ400 

   

ʈʝʟʶʤʝ. ʋʟʘʛʘʣʴʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚ ʧʝʨh̔  ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʨʦʥʠʢʘʶʯʦʛʦ 

ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʩ ʫʨʘʞʝʥʥʷʤ ʣʝʛʝʥʴ ʧʨʝʚʘʣʶʶʪʴ ʛʝʤʦʜʠʥʘʤʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʝʣʠʢʠʤʠ ʛʝʤʦʨʨʘʛʽʷʤʠ, ʽʤʙʽʙʽʮʽʻʶ ʢʨʦʚôʶ ʫʩʽʭ 

ʪʢʘʥʠʥ ʣʝʛʝʥʽ: ʧʣʝʚʨʠ, ʩʫʜʠʥ, ʧʨʠʜʘʪʢʽʚ ʰʢʽʨʠ ʟ ʛʽʧʦʢʩʽʻʶ, ʚʪʦʨʠʥʥʠʤʠ 

ʥʝʢʨʦʟʘʤʠ ʪʘ ʜʠʩʪʨʦʬʽʻʶ ʤôʷʟʦʚʦʾ, ʬʽʙʨʦʟʥʦʾ, ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʩʫʜʠʥ ʟ 

ʘʪʝʣʝʢʪʘʟʘʤʠ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʘʤʠ.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʡ ʚʠʜ ʥʝʢʨʦʟʫ ï ʬʽʙʨʠʥʦʽʜʥʠʡ ʥʝʢʨʦʟ ʟʫʤʦʚʣʝʥʠʡ 

ʩʪʨʫʢʪʫʨʦʶ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. ʅʘ ʬʦʥʽ ʘʣʴʪʝʨʘʮʽʾ ʫʩʽʭ ʚʠʜʽʚ ʪʢʘʥʠʥʠ, ʘʞ ʜʦ 

ʣʽʟʠʩʫ ʪʘ ʬʽʙʨʠʥʦʽʜʥʦʛʦ ʥʝʢʨʦʟʫ ʚ ʣʝʛʝʥʷʭ ʜʫʞʝ ʰʚʠʜʢʦ, ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ 

ʛʦʜʠʥ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʟ ʧʨʠʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ ʥʘʷʚʥʽʩʪʴ ʫ ʤʦʣʦʜʠʭ ʩʦʣʜʘʪʽʚ ʭʨʦʥʽʯʥʦʛʦ 

ʙʨʦʥʭʽʪʫ, ʱʦ ʨʦʟʚʠʚʩʷ ʜʦ ʧʦʨʘʥʝʥʥʷ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʙʦʡʦʚʦʾ ʢʫʣʴʦʚʦʾ ʪʨʘʚʤʠ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ 

ʚʠʷʚʠʣʦ ʥʘʷʚʥʽʩʪʴ ʭʨʦʥʽʯʥʦʛʦ ʧʣʝʚʨʠʪʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʬʽʙʨʦʟʥʠʭ ʩʧʘʡʦʢ ʟ 

ʧʦʪʦʚʱʝʥʥʷʤ ʪʘ ʚʢʦʨʦʯʝʥʥʷʤ ʧʣʝʚʨʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʥʝʩʝʥʫ ʬʽʙʨʦʟʥʦ-

ʛʥʽʡʥʫ (ʢʨʫʧʦʟʥʫ) ʧʥʝʚʤʦʥʽʶ. ɺʦʛʥʝʧʘʣʴʥʝ ʦʩʢʦʣʢʦʚʝ ʘʙʦ ʢʫʣʴʦʚʝ 

ʧʨʦʥʠʢʘʶʯʝ ʧʦʨʘʥʝʥʥʷ ʣʝʛʝʥʴ ʧʦʚôʷʟʘʥʦ ʟ ʢʦʤʧʣʝʢʩʦʤ ʦʙʨʘʟʫʶʯʠʭ ʧʨʦʤʽʞʥʠʭ 

ʨʘʥ, ʥʘ ʰʣʷʭʫ ʤʘʨʰʨʫʪʫ ʢʫʣʽ, ʜʝ ʧʦʨʫʰʫʻʪʴʩʷ ʘʨʭʽʪʝʢʪʦʥʽʢʘ ʦʩʥʦʚʥʠʭ 

ʪʨʦʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ï ʩʫʜʠʥʥʦʛʦ, ʥʝʨʚʦʚʦʛʦ ʪʘ ʽʤʫʥʥʦʛʦ.   

ɺʠʷʚʣʝʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʘʪʦʤʦʨʬʦʣʦʛʽʾ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ ʾʾ ʩʪʨʫʢʪʫʨʦʶ, ʜʝ ʩʪʽʥʢʠ ʘʣʴʚʝʦʣ 

ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʘʧʘʨʘʪʫ ʣʝʛʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʘʧʽʣʷʨʘʤʠ, ʟ ʟʦʚʥʽʰʥʴʦʶ 

ʘʜʚʝʥʪʠʮʽʡʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʷʢʘ ʷʚʣʷʻʪʴʩʷ ʥʦʨʤʘʣʴʥʦʶ ʜʣʷ ʩʧʦʣʫʯʥʦʾ ʨʫʙʮʝʚʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ ʟʛʦʜʦʤ ʟʘʤʽʱʫʻ ʣʶʙʽ ʫʰʢʦʜʞʝʥʥʷ ʽ ʪʨʘʚʤʠ. ɺʘʞʢʽʩʪʴ 

ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʟʫʤʦʚʣʝʥʘ ʷʢ ʚʠʨʘʞʝʥʠʤ ʛʝʤʦʨʘʛʽʯʥʠʤ 

ʩʠʥʜʨʦʤʦʤ, ʪʘʢ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʚ ʩʫʜʠʥʘʭ ʦʙʪʫʨʫʶʯʠʭ, ʘʙʦ ʩʪʝʥʦʟʫʶʯʠʭ 

ʪʨʦʤʙʽʚ, ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʪʨʦʬʽʢʠ ʪʢʘʥʠʥ ʙʫʜʴ 

ʷʢʦʛʦ ʛʝʥʝʟʫ.  

ʊʨʘʚʤʘʪʠʯʥʠʡ ʩʪʘʥ ʧʦʨʘʥʝʥʦʾ ʣʝʛʝʥʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʨʝˇʽʦʥʘʨʥʦʤʫ ʢʨʦʚʦʪʦʮʽ, ʘʣʝ ʡ ʥʘ ʛʝʤʦʜʠʥʘʤʽʮʽ ʪʘ ʪʨʦʬʽʮʽ ʫʩʽʭ ʦʨʛʘʥʽ ʪʘ ʩʠʩʪʝʤ 

ʫ ʟʚôʷʟʢʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʦʢʩʠʛʝʥʘʮʽʾ ʪʢʘʥʠʥ, ʦʩʦʙʣʠʚʦ ʩʝʨʮʷ ʪʘ ʎʅʉ, ʷʢʽ ʻ 

ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʚʧʣʠʚʫ ʛʽʧʦʢʩʽʾ. ʊʘʢʦʞ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʝʨʩʠʩʪʫʶʯʘ 

ʧʘʪʦʣʦʛʽʷ ʩʫʜʠʥ ʽ ʚʩʽʭ ʪʢʘʥʠʥ ʨʝʛʽʦʥʫ ʩʧʨʠʷʻ ʧʨʦʛʨʝʩʽʾ ʩʢʣʝʨʦʪʠʯʥʠʭ ʚʦʛʥʠʱ ʚ 

ʣʝʛʝʥʷʭ. ʆʩʢʽʣʴʢʠ ʭʨʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʥʝ ʚʠʣʽʢʦʚʥʽ, ʪʦ ʤʝʪʦʶ ʣʽʢʘʨʽʚ ʻ ʜʦʤʦʛʪʠʩʷ 

ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʨʝʤʽʩʽʾ ʽ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ, ʟʘʛʦʩʪʨʝʥʴ. ɺʦʛʥʝʧʘʣʴʥʽ 

ʧʦʨʘʥʝʥʥʷ ʣʝʛʝʥʴ - ʮʝ ʚʘʞʢʘ ʧʘʪʦʣʦʛʽʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ ʽ 

ʧʦʨʫʰʫʻ ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʫ ʜʽʷʣʴʥʽʩʪʴ ʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʷʢ ʫʩʽʭ ʦʨʛʘʥʽʚ, ʪʘʢ ʽ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɺʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʣʝʛʝʥʴ ʟ 

ʫʨʘʞʝʥʥʷʤ ʧʣʝʚʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʜʠʭʘʥʥʷ ʽ ʦʢʩʠʛʝʥʘʮʽʾ 

ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʭʨʦʥʽʯʥʦʛʦ ʧʣʝʚʨʠʪʫ, ʭʨʦʥʽʯʥʦʛʦ ʙʨʦʥʭʽʪʫ ʟ ʟʘʣʫʯʝʥʥʷʤ 

ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʚʽʜʜʽʣʫ ʣʝʛʝʥʴ. ʇʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ 

ʢʽʧʪʷʚʠ, ʧʦʨʦʭʦʚʠʭ ʛʘʟʽʚ ʽ ʽʥʪʦʢʩʠʢʘʮʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʢʨʦʪʠʯʥʠʭ ʟʤʽʥ ʚ ʘʨʝʦʣʽ 
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ʫʰʢʦʜʞʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʦʤʙʦʟʫ ʟ ʦʙʪʫʨʘʮʽʻʶ ʽ ʩʪʝʥʦʟʦʤ ʩʫʜʠʥ, ʱʦ ʚʝʜʝ ʟʘ 

ʩʦʙʦʶ ʢʘʩʢʘʜ ʣʦʢʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ ʣʝʛʝʥʴ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʜʦ 

ʣʝʛʝʥʝʚʦ-ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʠʥʘʤʽʢʦʶ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʽʩʣʷ ʧʨʦʥʠʢʘʶʯʦʛʦ 

ʢʫʣʴʦʚʦʛʦ ʧʦʨʘʥʝʥʥʷ ʚ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ ʽ ʨʝʛʝʥʝʨʘʮʽʾ ʚ ʟʚ'ʷʟʢʫ ʟ ʪʦʢʩʠʯʥʠʤ ʽ ʬʽʟʠʯʥʠʤ 

ʚʧʣʠʚʦʤ ʨʘʥʴʦʚʦʛʦ ʚʤʽʩʪʫ: ʢʽʧʪʷʚʠ, ʤʝʪʘʣʫ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʚʪʦʨʠʥʥʽ 

ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ, ʧʦʨʫʰʫʶʯʠ ʪʨʦʬʽʢʫ ʽ 

ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ.   

ʇʨʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʪʨʘʚʤʘʪʠʯʥʽ 

ʧʦʨʫʰʝʥʥʷ ʫ ʧʘʨʝʥʭʠʤʽ ʣʝʛʝʥʴ ʧʨʠ ɺʇʇɻ ʚʞʝ ʫ ʧʝʨʰʽ ʛʦʜʠʥʠ ʚʽʜ ʤʦʤʝʥʪʫ 

ʧʦʨʘʥʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ CD68+-ʤʘʢʨʦʬʘʛʽʚ. ɼʦ ʢʽʥʮʷ 

ʜʨʫʛʦʾ-ʪʨʝʪʴʦʾ ʜʦʙʠ CD68+-ʤʘʢʨʦʬʘʛʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʢʦʤʧʘʢʪʥʦ ʫ 

ʜʝʤʘʨʢʘʮʽʡʥʽʡ ʟʦʥʽ, ʚʽʜʤʝʞʫʶʯʠ ʚʦʛʥʠʱʘ ʛʝʤʦʨʘʛʽʡ ʪʘ ʥʝʢʨʦʟʽʚ ʚʽʜ ʬʦʢʫʩʽʚ 

ʜʠʩ- ̔  ʘʪʝʣʝʢʪʘʟʽʚ. CD68+-ʤʘʢʨʦʬʘʛʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʜʽʣʷʥʢʘʭ 

ʬʽʙʨʦʟʫ ʽ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʚʽʜ ʤʦʤʝʥʪʫ ɺʇʇɻ ʪʘ ʩʪʘʶʪʴ ʦʩʥʦʚʥʠʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ TGF-ɓ1 ʽ VEGF. ʊʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ TGF-ɓ1 ʽ 

ʩʫʜʠʥʥʦ-ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ VEGF ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʫ ʤʘʢʨʦʬʘʛʘʭ, ʣʝʡʢʦʮʠʪʘʭ, ʣʽʤʬʦʮʠʪʘʭ, ʬʽʙʨʦʙʣʘʩʪʘʭ ʪʘ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʟ 

ʧʝʨʰʦʾ ʜʦʙʠ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ; ʜʦ 10 ʜʦʙʠ ʝʢʩʧʨʝʩʽʷ TGF-ɓ1 

ʩʪʘʻ ʟʥʘʯʥʦʶ, ʪʦʜʽ ʷʢ VEGF ʩʣʘʙʢʦ ʤʘʨʢʫʻ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʢʘʧʽʣʷʨʽʚ, ʘʪʨʝʨʽʦʣ, 

ʧʦʦʜʠʥʦʢʽ ʤʘʢʨʦʬʘʛʠ. ʊʘʢʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʢʘʨʪʠʥʘ ʧʦʷʩʥʶʻ ʜʦʚʛʦʪʨʠʚʘʣʠʡ 

ʧʝʨʽʦʜ ʟʘʛʦʻʥʥʷ ɺʇʇɻ: ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʟʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʢʦʣʦʨʘʥʦʚʽ 

ʦʩʝʨʝʜʢʠ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʩʪʘʶʪʴ ʥʝʩʧʨʦʤʦʞʥʠʤʠ ʜʦ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ. 

ɺʤʽʩʪ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ Collagen IV ʫ ʧʝʨʰʫ ʜʦʙʫ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʻ ʤʽʥʽʤʘʣʴʥʠʤ, ʟʨʦʩʪʘʻ ʜʦ 10 ʜʦʙʠ ʪʘ ʚʠʷʚʣʷʻʪʴʩʷ ʫ 

ʧʦʣʷʭ ʬʽʙʨʦʟʫ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʽʚ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ. ʁʦʛʦ 

ʥʘʷʚʥʽʩʪʴ ʪʘʢʦʞ ʤʦʞʝ ʦʙʫʤʦʚʣʶʚʘʪʠ ʩʣʘʙʢʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘʤʽʱʝʥʥʷ ʨʘʥʦʚʦʛʦ 

ʢʘʥʘʣʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʤ ʨʫʙʮʝʤ. ɺʠʟʥʘʯʝʥʥʷ ɯɻʍ-ʤʝʪʦʜʦʤ ʝʢʩʧʨʝʩʽʾ CD68, 

TGF-ɓ1, VEGF ʪʘ Collagen IV ʚ ʥʝʚʝʣʠʢʠʭ ʰʤʘʪʦʯʢʘʭ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ, 
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ʚʠʣʫʯʝʥʠʭ ʧʽʜ ʯʘʩ ɺɸʊʉ, ʫ ʧʝʨʰʽ 10 ʜʽʙ ʚʽʜ ʤʦʤʝʥʪʫ ɺʇʇɻ ʪʘ ʥʘ ʧʦʜʘʣʴʰʠʭ 

ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʜʦʧʦʤʦʞʝ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʨʝʙʽʛ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʽ 

ʢʦʨʠʛʫʚʘʪʠ ʤʝʪʦʜʠ ʾʾ ʪʝʨʘʧʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʛʥʝʧʘʣʴʥʝ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʜʠʢʪʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʭʽʨʫʨʛʽʯʥʦʛʦ ʪʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʫ ʢʽʣʴʢʘ ʤʽʩʷʮʽʚ. 

ɼʦ ʥʦʚʠʟʥʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʚʩʽʭ 

ʢʣʽʪʠʥʥʠʭ ʩʢʣʘʜʦʚʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʚʠʚʯʝʥʽ, ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ.  

ɼʨʫʛʠʤ ʘʩʧʝʢʪʦʤ ʥʦʚʠʟʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʢʣʠʢʘʣʠ 

ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʦʨʛʘʥʝʣ ʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʢʣʶʯʝʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʝʥʩʘʮʽʾ. 

 

ʉʧʠʩʦʢ ʧʨʘʮʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʪʝʤʦʶ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ: 

1. ʗʢʦʚʮʦʚʘ ɯɯ, ɼʘʥʠʣʶʢ ʉɺ, ɿʘʤʷʪʽʥ ʇʄ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, 

ɹʫʥʽʥ ʖɺ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʛʝʥʴ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʥʷʭ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;2:109-15. 

DOI: https://doi.org/10.37699/2308-7005.2.2021.20. 

2. ɹʫʥʽʥ ʖ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʗʢʠʤʦʚʘ ʊ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʧʘʪʦʤʦʨʬʦʟʫ ʚʦʛʥʝʧʘʣʴʥʠʭ ʨʘʥ ʣʝʛʝʥʴ. ʄʝʜʠʮʠʥʘ ʩʴʦʛʦʜʥʽ ʽ ʟʘʚʪʨʘ. 

2021;90(1):4-12. DOI: https://doi.org/10.35339/msz.2021.90.01.01. 
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ʈʦʟʜʽʣ 6 

ʆʉʆɹʃʀɺʆʉʊɯ ʍɯʈʋʈɻɯʏʅʆɻʆ ʃɯʂʋɺɸʅʅʗ ɺʆɻʅɽʇɸʃʔʅʀʍ 

ʋʐʂʆɼɾɽʅʔ ɻʈʋɼɽʁ ʅɸ ɯɯɯ ʈɯɺʅɯ ʄɽɼʀʏʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

 

6.1 ɺʠʙʽʨ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ʙʦʡʦʚʦʶ ʪʨʘʚʤʦʶ  

ʛʨʫʜʝʡ 

ʍʽʨʫʨʛʽʯʥʽ ʚʪʨʫʯʘʥʥʷ ʥʘ ɯɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ɺʇʇɻ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟʘ 

ʧʦʢʘʟʘʥʥʷʤʠ ʟ ʤʝʪʦʶ ʟʫʧʠʥʢʠ ʢʨʦʚʦʪʝʯʽ ʟ ʣʝʛʝʥʴ, ʫʩʫʥʝʥʥʷ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʽ 

ʨʦʟʧʨʘʚʣʝʥʥʷ ʣʝʛʝʥʴ, ʘ ʪʘʢʦʞ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ.  

ʆʩʥʦʚʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ ʚʪʨʫʯʘʥʥʷʤʠ ʥʘ 3 ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʧʦʨʘʥʝʥʠʤ ʟ ɺʇʇɻ ʙʫʣʠ ʪʦʨʘʢʦʩʢʦʧʽʷ, ʪʦʨʘʢʦʪʦʤʽʷ, ʘ ʪʘʢʦʞ ʪʘʢ 

ʟʚʘʥʘ ʦʜʥʦʧʦʨʪʦʚʘ ʭʽʨʫʨʛʽʷ (uniport surgery) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʚʠʭ 

ʦʨʠʛʽʥʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʈʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʯʘʣʦʩʷ ʟ ʤôʷʢʠʭ ʪʢʘʥʠʥ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʚʽʜʢʨʠʪʠʭ ʚʪʨʫʯʘʥʴ, ʪʘ ʙʫʣʦ ʟʘʚʝʨʰʝʥʦ ʨʦʟʨʦʙʢʦʶ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʠʡ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʚ ʥʘʙʽʨ ʜʣʷ ʝʥʜʦʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʾ 

ʭʽʨʫʨʛʽʾ, ʘ ʩʘʤʝ ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽʟ ʯʝʨʝʚʥʦʾ ʪʘ ʧʣʝʚʨʘʣʴʥʦʾ 

ʧʦʨʦʞʥʠʥ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ156469), ʥʘʩʘʜʢʘ ʤʘʛʥʽʪʥʘ 

ʜʣʷ ʝʥʜʦʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ130147) ʪʘ ʽʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ (ʇʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ135918). 

ʅʘ ʨʠʩ. 6.1 ʽ 6.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽ ʥʘʙʽʨ ʤʘʛʥʠʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʽʩʪʽ. ʊʘʢ, ʧʨʠ 

ʪʦʨʘʢʦʪʦʤʽʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʪʘ 

ʧʨʠʩʪʨʽʡ ʛʥʫʯʢʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ.  
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ʈʠʩ. 6.1. ɯʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ 

ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ. 

 

 

ʈʠʩ. 6.2. ʅʘʙʽʨ ʤʘʛʥʠʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ. 

 

ʇʨʠ ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʪʘ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ, ʘ 

ʪʘʢʦʞ ʥʘʩʘʜʢʫ ʤʘʛʥʽʪʥʫ ʜʣʷ ʝʥʜʦʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ 

ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ.  

ɯʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ 

ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʧʨʠ 

ʪʦʨʘʢʦʪʦʤʽʯʥʠʭ, ʪʘʢ ʡ ʧʨʠ ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷʭ 

ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʯʝʨʝʟ ʜʦʜʘʪʢʦʚʠʡ ʨʦʟʪʠʥ. 
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ʅʘ ʨʠʩ. 6.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ. 

 

 

ʈʠʩ. 6.3. ɯʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ 

ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ɼʘʣʽ ʥʘʚʦʜʠʤʦ ʨʠʩ. 6.4, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʣʷ 

ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽʟ ʯʝʨʝʚʥʦʾ ʪʘ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥ. 

 

 

ʈʠʩ. 6.4. ɯʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽʟ ʯʝʨʝʚʥʦʾ ʪʘ ʧʣʝʚʨʘʣʴʥʦʾ 

ʧʦʨʦʞʥʠʥ. 
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ʅʘ ʨʠʩ. 6.5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽʟ ʯʝʨʝʚʥʦʾ 

ʪʘ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥ. 

 

ʈʠʩ. 6.5 ɯʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʪʘ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥ. 

 

ʅʘ ʨʠʩ. 6.6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

 

ʈʠʩ. 6.6 ɯʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ 

ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʪʦʨʘʢʘʣʴʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷʭ (ʪʘʙʣ. 6.1).   
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ʊʘʙʣʠʮʷ 6.1 

ʏʘʩʪʦʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ 

ʪʦʨʘʢʘʣʴʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷʭ, n (%) 

ʅʘʟʚʘ ʽʥʩʪʨʫʤʝʥʪʫ ʆʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ 

ʊʦʨʘʢʦʩʢʦʧʽʷ ʊʦʨʘʢʦʪʦʤʽʷ  Uniport 

surgery 

ɯʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʚʠʜʘʣʝʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

- 8 

(66,67Ñ13,61) 

3 

(23,08Ñ11,667) 

ʇʨʠʩʪʨʽʡ ʛʥʫʯʢʠʡ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

- 4 

(33,33Ñ13,61) 

1 

(7,7Ñ7,39) 

ɯʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʣʷ 

ʝʥʜʦʚʽʜʝʦʩʢʦʧʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽʟ ʯʝʨʝʚʥʦʾ ʪʘ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥ 

45 

(69,23Ñ5,72) 

- 5 

(38,46Ñ13,49) 

ʅʘʩʘʜʢʘ ʤʘʛʥʽʪʥʘ ʜʣʷ 

ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ 

ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ 

6 

(9,23Ñ3,59) 

- - 

ɯʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ 

ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ 

ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

14 

(21,54Ñ5,09) 

- 4 

(30,77Ñ2,77) 

ʈʘʟʦʤ 

 

65 (58,5%) 

 

12 (10,8%) 

 

13 (11,7%) 

 

 

ɿʘ ʯʘʩʪʦʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ 

ʪʦʨʘʢʘʣʴʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷʭ ʧʝʨʝʚʘʞʘʶʪʴ ʪʦʨʘʢʦʩʢʦʧʽʯʥʽ ʦʧʝʨʘʪʠʚʥʽ 

ʚʪʨʫʯʘʥʥʷ ï 65 (58,5%), ʥʘʩʪʫʧʥʝ ʟʘ ʫʙʫʚʘʥʥʷʤ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ Uniport surgery 

ʚʪʨʫʯʘʥʥʷ ï 13 (11,7%) ʪʘ ʦʩʪʘʥʥʽ ʟʘ ʯʘʩʪʦʪʦʶ ʪʦʨʘʢʦʪʦʤʽʾ 12(10,8%).  
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ɿʘ ʨʦʟʤʽʨʘʤʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʛʨʫʜʝʡ ʧʝʨʝʚʘʞʘʶʪʴ ʨʦʟʤʽʨʘʤʠ 5,1-15 ʤʤ 

- 113 (70,2%), ʥʘʩʪʫʧʥʝ ʟʘ ʫʙʫʚʘʥʥʷʤ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʨʦʟʤʽʨʘʤʠ ï 39 (24,2%) 

ʪʘ ʦʩʪʘʥʥʽ ʟʘ ʯʘʩʪʦʪʦʶ ʨʦʟʤʽʨʘʤʠ ʙʽʣʴʰʝ 15 ʤʤ - 9 (5,6%) (ʪʘʙʣ.6.2). 

ʊʘʙʣʠʮʷ 6.2 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʉʊ, n (%) 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʛʨʫʧʠ 

ʈʦʟʤʽʨʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʚ ʥʘʡʙʽʣʴʰʦʤʫ 

ʚʠʤʽʨʽ ʟʘ ʘʥʘʣʽʟʦʤ ʜʘʥʠʭ ʉʂʊ 

ɺʩʴʦʛʦ 

ɼʦ 5 ʤʤ 

(ʤʘʣʽ) 

5,1-15 ʤʤ 

(ʩʝʨʝʜʥʽ) 

ɹʽʣʴʰ 15 ʤʤ 

(ʚʝʣʠʢʽ) 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 22 (28,6Ñ5,2) 52 (67,5Ñ5,3) 3 (3,9Ñ2,2) 77 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 17 (20,3Ñ4,4) 61(72,6Ñ4,8) 6 (7,1Ñ2,8) 84 

ɺʩʴʦʛʦ 39 (24,2Ñ3,4) 113 (70,2Ñ3,6) 9 (5,6Ñ1,9) 161 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 2 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 2.057 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 5.991 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.358 

ʈʽʰʝʥʥʷ ɔ0 

ɿʘ ʩʪʫʧʝʥʝʤ ʛʝʤʦʪʦʨʘʢʩʫ ʧʝʨʝʚʘʞʘʶʪʴ ʟ ʩʝʨʝʜʥʽʤ ʛʝʤʦʪʦʨʘʢʩʦʤ - 51 

(76,2%), ʥʘʩʪʫʧʥʝ ʟʘ ʫʙʫʚʘʥʥʷʤ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʟ ʤʘʣʠʤ ʛʝʤʦʪʦʨʘʢʩʦʤ ï 9 

(13,4%) ʪʘ ʦʩʪʘʥʥʽ ʟʘ ʯʘʩʪʦʪʦʶ ʟ ʚʝʣʠʢʠʤ ʛʝʤʦʪʦʨʘʢʩʦʤ - 7 (10,4%) (ʪʘʙʣ.6.3). 

ʊʘʙʣʠʮʷ 6.3 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʩʪʫʧʝʥʝʤ ʛʝʤʦʪʦʨʘʢʩʫ, n (%) 

 ʄʘʣʠʡ ʉʝʨʝʜʥʽʡ ɺʝʣʠʢʠʡ ɺʩʴʦʛʦ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 4 (11,8Ñ5,6) 27 (79,4Ñ7,0) 3 (8,8Ñ4,9) 34 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 5 (15,1Ñ6,2) 24 (72,7Ñ7,7) 4 (12,1Ñ5,7) 33 

ɺʩʴʦʛʦ 9 (13,4Ñ4.1) 51 (76,2Ñ5,2) 7 (10,4Ñ3,7) 67 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 2 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0,416 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 5.991 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.813 

ʈʽʰʝʥʥʷ ɔ0 
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ɿʘ ʦʙʩʷʛʦʤ ʧʥʝʚʤʦʪʦʨʘʢʩʫ ʧʝʨʝʚʘʞʘʶʪʴ ʟ ʤʘʣʠʤ ʧʥʝʚʤʦʪʦʨʘʢʩʦʤ - 18 

(75%),  ʥʘʩʪʫʧʥʝ ʟʘ ʫʙʫʚʘʥʥʷʤ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʟ ʚʝʣʠʢʠʤ ʧʥʝʚʤʦʪʦʨʘʢʩʦʤ ï 6 

(25%) (ʪʘʙʣ.6.4). 

ʊʘʙʣʠʮʷ 6.4 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʦʙʩʷʛʦʤ ʧʥʝʚʤʦʪʦʨʘʢʩʫ, n (%) 

 ʄʘʣʠʡ ɺʝʣʠʢʠʡ ɺʩʴʦʛʦ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 11 (73,3Ñ11,5) 4 (26,7Ñ 11,5) 15 (62,5% %) 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 7 (77,8Ñ13,8) 2 (22,2Ñ13,8) 9 (37,5% %) 

ɺʩʴʦʛʦ 18 (75Ñ8,8) 6 (25Ñ8,8) 24 (100 %) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 1 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.059 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 3.841 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ,  

ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.808 

ʈʽʰʝʥʥʷ ɔ0 

ʊʘʙʣʠʮʷ 6.5 

ʍʘʨʘʢʪʝʨ ʜʨʝʥʫʶʯʠʭ ʚʪʨʫʯʘʥʴ ʥʘ II, III ʝʪʘʧʘʭ ʝʚʘʢʫʘʮʽʾ 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʛʨʫʧʠ 

ɼʨʝʥʫʚʘʥʥ̫  ʥʘ II 

ʝʪʘʧʽ ʝʚʘʢʫʘʮʽʾ 

ɼʨʝʥʫʚʘʥʥʷ ʥʘ III 

ʝʪʘʧʽ ʝʚʘʢʫʘʮʽʾ 

ʈʝʜʨʝʥʫʚʘʥʥʷ ʥʘ III 

ʝʪʘʧʽ ʝʚʘʢʫʘʮʽʾ 

ʆʩʥʦʚʥʘ 

(n=97) 

48 (49Ñ5,1) 7 (7,0Ñ2,6)* 

ɢ2 =42,66 

11 (11Ñ3,2) 

ʇʦʨʽʚʥʷʥʥʷ 

(n=110) 

42 (38Ñ4,6) 1 (0,9Ñ0,7)* ** 

ɢ2=48,59 

18 (16Ñ3,5) 

ʋʩʴʦʛʦ (n=207) 90 (43Ñ3,4) 8 (4,0Ñ1,4)*  

ɢ2 =89,89 

29 (14Ñ2,4) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 2 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 6.403 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 5.991 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.041; ʈʽʰʝʥʥʷ ɔ1: ʻ ʨʦʟʙʽʞʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 6.6 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʥʘ ɯɯɯ ʨʽʚʥʽ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ, % 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʛʨʫʧʠ 

ɼʽʘʛʥʦʩʪʠʯʥʽ ʟʘʭʦʜʠ 

Rʦ-ʆɻʂ ʋɿɼ ʆɻʂ ʉʂʊ ʆɻʂ ʊʦʨʘʢʦʮʝʥʪʝʟ ɺʽʜʝʦʪʦʨʘʢʦ-

ʩʢʦʧʽʷ 

ɹʨʦʥʭʦʩʢʦʧʽʷ 

ʆʩʥʦʚʥʘ 

(n=97) 

77 (79Ñ4,1) 10 (10Ñ3,0) 66 (68Ñ4,7)  6 (6,0Ñ2,4) 7 (7,0Ñ2,6) 4 (4,0 Ñ2,0) 

ʇʦʨʽʚʥʷʥʥʷ 

(n=110) 

90 (82Ñ3,7) 9 (8,0Ñ2,6) 78 (71Ñ4,3) 3 (3,0Ñ1,6) 0 3 (3,0Ñ1,6) 

ʋʩʴʦʛʦ (n=207) 167 (81Ñ2,7) 19 (9,0Ñ2,0) 144 (70Ñ3,2) 9 (4,3Ñ1,4) 7 (3,4Ñ1,2) 7 (3,4Ñ1,2) 

ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 5 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 9.742 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 11.07 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈʽʰʝʥʥʷ ɔ0. 

  



ʆʜʥʠʤ ʟ ʢʣʶʯʝʚʠʭ ʧʠʪʘʥʴ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʭʽʨʫʨʛʽʯʥʠʭ ʦʙʨʦʙʦʢ 

ʧʦʨʘʥʝʥʠʭ ʟ ɺʇʇɻ, ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʘʥʴ ʜʦ ʚʠʜʘʣʝʥʥʷ ʉʊ. ɺ ʦʩʥʦʚʥʽʡ 

ʛʨʫʧʽ ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʉʊ ʫ 77 (48,5%) ʧʘʮʽʻʥʪʽʚ, ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 84 

(52,2%). ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʟʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʉʊ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ (ʪʘʙʣ. 6.7). 

ʊʘʙʣʠʮʷ 6.7 

ʈʦʟʧʦʜʽʣ ʧʦʨʘʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʟʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʉʊ, n (%) 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʛʨʫʧʠ 

ʃʦʢʘʣʽʟʘʮʽʷ ʧʦʨʘʥʝʥʥʷ ɺʩʴʦʛʦ 

ɯ ʟʦʥʘ 

(ʩʝʨʝʜʦ-

ʩʪʽʥʥʷ) 

ɯɯ ʟʦʥʘ 

(ʧʨʠʢʦʨʝ-

ʥʝʚʘ ʟʦʥʘ) 

ɯɯɯ ʟʦʥʘ 

(ʮʝʥʪʨʘʣʴʥʘ 

ʪʘ ʧʝʨʠʬʝ-

ʨʽʡʥʘ) 

IV ʟʦʥʘ 

(ʚʽʣʴʥʦ-

ʣʝʞʘʯʠ ʪʘ 

ʛʨʫʜʥʘ 

ʩʪʽʥʢʘ) 
ʆʩʥʦʚʥʘ ʛʨʫʧʘ 4  

(5,2Ñ2,5) 

9  

(11,7Ñ3,7) 

39 

(50,7Ñ5,7) 

25  

(32,4Ñ5,3) 

77 

(47,8%) 

 ɻʨʫʧʘ  

ʧʦʨʽʚʥʷʥʥʷ 

3  

(3,5Ñ2,1) 

13  

(15,5Ñ4,0) 

44  

(52,4Ñ5,5) 

24  

(28,6Ñ5,0) 

84 

(52,2%) 

 

ɺʩʴʦʛʦ 7  

(4,3Ñ1,5) 

22  

(13,7Ñ2,7) 

83  

(51,6Ñ3,9) 

49  

(30,4Ñ3,6) 

161 

(100%) 

 ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 3; ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 0.889 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 7.815 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 ʈʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.829 

ʈʽʰʝʥʥʷ ɔ0: ʥʝʤʘʻ ʚʽʜʤʽʥʥʦʩʪʝʡ 

 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 6.7 ʙʽʣʴʰʽʩʪʴ ʉʊ ʣʝʛʝʥʴ ʣʦʢʘʣʽʟʫʚʘʣʠʩʷ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ 

ʧʝʨʠʬʝʨʽʡʥʽʡ ʟʦʥʽ - 83 (51,6Ñ3,9), ʧʦʪʽʤ ʫ ʛʨʫʜʥʽʡ ʩʪʽʥʮʽ ʪʘ ʚʽʣʴʥʦ ʣʝʞʘʯʠʭ ʫ 

ʧʣʝʚʨʘʣʴʥʽʡ ʧʦʨʦʞʥʠʥʽ ï 49 (30,4Ñ3,6), ʥʘʩʪʫʧʥʦʶ ʟʘ ʯʘʩʪʦʪʦʶ ʙʫʣʘ 

ʧʨʠʢʦʨʝʥʝʚʘ ʟʦʥʘ ï 22 (13,7Ñ2,7) ʪʘ ʥʘʡʤʝʥʰ ʾʭ ʙʫʣʦ ʫ ʩʝʨʝʜʦʩʪʽʥʥʽ ï 7 

(4,3Ñ1,5).  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʜʦʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʛʥʽʪʥʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜ ʯʘʩ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʚ 

ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 42 (54,5%), ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 23 (27,4%) ʉʊ, ʧʨʠ ʮʴʦʤʫ 10 

(15,4%) ʉʊ ʙʫʣʠ ʚʠʜʘʣʝʥʽ ʧʨʠ ʫʩʢʣʘʜʥʝʥʦʤʫ ʧʝʨʝʙʽʛʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ 
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ʧʝʨʽʦʜʫ, ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʨʷʜ ʽʟ ʙʨʦʥʭʦʤ, ʚʝʣʠʢʠʤʠ 

ʩʫʜʠʥʘʤʠ, ʛʥʽʡʥʠʤ ʧʨʦʮʝʩʦʤ ʚ ʪʝʨʤʽʥʠ ʚʽʜ 1 ʤʽʩʷʮʷ ʜʦ 2 ʨʦʢʽʚ. 

ɿʘ ʨʦʟʤʽʨʘʤʠ ʉʊ ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʚʩʽ ʚʝʣʠʢʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ï 9 (13,8%), 

ʯʘʩʪʠʥʘ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ï 35 (53,9%) ʪʘ ʯʘʩʪʠʥʘ ʤʘʣʠʭ ʉʊ ï 21 (32,3%). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʚʝʣʠʢʽ ʉʊ ʙʫʣʦ ʚʠʜʘʣʝʥʦ, ʙʽʣʴʰʽʩʪʴ ʉʊ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ 

ʚʠʜʘʣʝʥʦ ʪʘ ʤʝʥʰʘ ʯʘʩʪʠʥʘ ʉʊ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ. ɺʩʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʣʝʛʝʥʴ ʙʫʣʠ 

ʤʝʪʘʣʝʚʽ ʪʘ ʤʘʣʠ ʬʝʨʦʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʥʝ ʧʦʚʠʥʝʥ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʙʩʷʛ ʫʰʢʦʜʞʝʥʥʷ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʦʧʝʨʘʮʽʡʥʫ ʪʨʘʚʤʫ. 

ʈʦʟʧʦʜʽʣ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʟʘ ʨʦʟʤʽʨʘʤʠ ʪʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʠʙʦʨʽ ʪʘʢʪʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʅʘʰʽ ʧʦʛʣʷʜʠ ʱʦʜʦ 

ʚʠʤʦʛ ʜʦ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʜʘʥʠʤʠ 

ʢʣʽʥʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʉʊ ʪʘ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʣʝʛʝʥʽ ʥʘʜʘʥʽ ʚ 

ʪʘʙʣ. 6.8. 

ʊʘʙʣʠʮʷ 6.8 

ɺʠʤʦʛʠ ʜʦ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ  

ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʨʦʟʤʽʨʫ 

 ̄

ʧ/ʧ 

ɿʦʥʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ 

ʣʝʛʝʥʽ 

ʈʦʟʤʽʨ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ 

ʄʘʣʠʡ ʉʝʨʝʜʥʽʡ ɺʝʣʠʢʠʡ 

1 ɯ (ʧʝʨʠʬʝʨʠʯʥʘ) 
ɺʠʜʘʣʝʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʝ 

ɺʠʜʘʣʝʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʝ 

ɺʠʜʘʣʝʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʝ 

2 ɯɯ (ʮʝʥʪʨʘʣʴʥʘ) 
ɺʠʜʘʣʝʥʥʷ 

ʥʝʦʙʦʚôʷʟʢʦʚʝ 

ɺʠʜʘʣʝʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʝ 

ɺʠʜʘʣʝʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʝ 

3 ɯɯɯ (ʧʨʠʢʦʨʝʥʝʚʘ) 
ɺʠʜʘʣʝʥʥʷ 

ʥʝʦʙʦʚôʷʟʢʦʚʝ 

ɺʠʜʘʣʝʥʥʷ 

ʥʝʦʙʦʚôʷʟʢʦʚʝ 

ɺʠʜʘʣʝʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʝ 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʤʘʣʦʽʥʚʘʟʽʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʢʘʟʘʥʦ ʧʨʠ: ʥʘʷʚʥʦʩʪʽ ʉʊ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʧʦʟʘ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʣʦʢʘʣʽʟʘʮʽʾ, ʥʘʷʚʥʦʩʪʽ ʉʊ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʧʨʠ ʧʝʨʠʬʝʨʽʡʥʽʡ ʪʘ ʮʝʥʪʨʘʣʴʥʽʡ 

ʣʦʢʘʣʽʟʘʮʽʾ, ʥʘʷʚʥʦʩʪʽ ʉʊ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ ʧʨʠ ʧʝʨʠʬʝʨʽʡʥʽʡ ʣʦʢʘʣʽʟʘʮʽʾ ʚ 
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ʣʝʛʝʥʷʭ; ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʛʥʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʜʞʝʨʝʣʦʤ ʷʢʠʭ ʻ ʩʪʦʨʦʥʥʻ ʪʽʣʦ; 

ʧʨʠʣʝʛʘʥʥʽ ʜʦ ʩʫʜʠʥ, ʙʨʦʥʭʽʚ, ʪʨʘʭʝʾ, ʩʪʨʘʚʦʭʦʜʫ, ʧʝʨʠʢʘʨʜʫ, ʩʝʨʮʷ. 

ɺʽʜʥʦʩʥʠʤʠ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷʤʠ ʧʨʠ ʮʴʦʤʫ ʻ: ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʠʭ ʤʘʛʥʽʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʇʨʦʪʠʧʦʢʘʟʘʥʦ ʚʠʜʘʣʝʥʥʷ ʉʊ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ 

ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʧʨʠʢʦʨʝʥʝʚʽʡ ʟʦʥʽ, ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʧʨʠ 

ʣʦʢʘʣʽʟʘʮʽʾ ʚ ʧʨʠʢʦʨʝʥʝʚʽʡ ʟʦʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʧʦʜʽʣ ʉʊ ʟʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʪʘ 

ʨʦʟʤʽʨʘʤʠ ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʪʘʢʪʠʢʦʶ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʫʥʠʢʥʫʪʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

  ʋ ʪʘʙʣ. 6.9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʨʤʽʥ ʟʥʘʭʦʜʞʝʥʥʷ ʜʨʝʥʘʞʘ ʫ ʧʣʝʚʨʘʣʴʥʦʾ 

ʧʦʨʦʞʥʠʥʽ ʫ ʧʦʨʘʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ. 

ʊʘʙʣʠʮʷ 6.9 

ʊʝʨʤʽʥ ʟʥʘʭʦʜʞʝʥʥʷ ʜʨʝʥʘʞʘ ʫ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʽ ʫ ʧʦʨʘʥʝʥʠʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ 

ɻʨʫʧʠ t=0,43; tʂʨ=1,695 ʊʝʨʤʽʥ, ʜʦʙʘ ʄÑŭ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n=45) 3,5Ñ1,7 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ (n=46) 3,4Ñ1,4 

t>tʂʨ, ʻ ʨʦʟʙʽʞʥʽʩʪʴ Ŭ=0,05 

ʉʪʘʪʠʩʪʠʢʘ ʉʪʴʶʜʝʥʪʘ: t=0,43; 

ʂʨʠʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘ (ʜʣʷ ʨʽʚʥʷ ʟʥʘʯʝʥʥʷ ʨ=0,05) tʂʨ=1,695; 

ʇʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ: ɔ0 (ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ ʜʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʶʚʘʥʠʭ ʛʨʫʧ ʥʝʤʘʻ, ʦʩʢʽʣʴʢʠ t<tʂʨ) 

 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʤʽʞ ʧʦʨʘʥʝʥʠʤʠ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʪʝʨʤʽʥʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʜʨʝʥʘʞʫ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚʠʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ: 3,5Ñ1,7 

ʜʽʙ ʫ ʦʩʥʦʚʥʠʡ ʛʨʫʧʠ ʪʘ 3,4Ñ1,43 ʜʽʙ ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ. ʇʦʨʽʚʥʷʥʠʡ ʪʝʨʤʽʥ 

ʟʥʘʭʦʜʞʝʥʥʷ ʜʨʝʥʘʞʫ ʚ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʧʦʨʘʥʝʥʠʭ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʥʘʩʪʦʨʦʞʝʥʽʩʪʴ ʣʽʢʘʨʽʚ ʽ ʧʨʘʛʥʝʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʡ ʭʘʨʘʢʪʝʨ 

ʟʤʽʩʪʫ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʧʨʦʪʷʟʽ ʜʦʚʛʦʛʦ ʪʝʨʤʽʥʫ. ʊʘʢʦʞ ʮʝ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ, ʱʦ ʧʣʝʚʨʘʣʴʥʠʡ ʜʨʝʥʘʞ ʩʪʘʚʠʚʩʷ ʥʝ ʪʽʣʴʢʠ ʟ ʣʽʢʫʚʘʣʴʥʦʶ, ʘ ʡ ʟ 

ʜʽʘʛʥʦʩʪʠʯʥʦʶ ʤʝʪʦʶ. 
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ɺʩʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. 6.10. 

ʊʘʙʣʠʮʷ 6.10 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʫ ʧʦʨʘʥʝʥʠʭ  

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ 

ʇʦʢʘʟʥʠʢʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʧʝʨʽʦʜʫ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=97) 

ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 

(n=110) 

MÑŭ MÑŭ 

ʇʦʚʥʦʪʘ ʚʠʜʘʣʝʥʥʷ  

ʩʪʦʨʦʥʥʽʭ ʪʽʣ  

1,8Ñ0,1 3,7Ñ0,11 

t=19,0; p=0,05 

ʊʨʠʚʘʣʽʩʪʴ ʚʠʜʘʣʝʥʥʷ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʭʚ.  

7,2Ñ1,3 22,4Ñ1,81 

t=9,68; p=0,05 

ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ, ʭʚ. 

30,3Ñ2,6 85,5Ñ2,8 

t=20,44; p=0,05 

ɺʠʨʘʟʥʽʩʪʴ ʙʦʣʴʦʚʦʛʦ 

ʩʠʥʜʨʦʤʫ ʟʘ ɺɸʐ  

4,2Ñ0,4 6,3Ñ0,21 

t=6,64; p=0,05 

ɿʘʛʘʣʴʥʠʡ ʣʽʞʢʦ-ʜʝʥʴ, 

ʜʦʙʘ 

9,5Ñ1,3 19,6Ñ1,1 

t=8,39; p=0,05 

ɼʣʷ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ t>tʂʨ (ʜʝ tʂʨ=1,645 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ ʨ=0,05), 

ʪʦʙʪʦ: ʻ ʨʦʟʙʽʞʥʦʩʪʽ 

  ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʪʘʙʣʠʮʽ, ʧʦʚʥʦʪʘ ʚʠʜʘʣʝʥʥʷ ʉʊ ʩʢʣʘʣʘ ʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʽ 

1,8Ñ0,1, ʘ ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ - 3,7Ñ0,1. ʊʨʠʚʘʣʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʉʊ ʩʢʣʘʜʘʣʘ ʚ 

ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 7,2Ñ1,3, ʘ ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ 22,4Ñ1,8 ʭʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʘʣʝʥʥʷ ʉʊ ʚʢʘʟʫʶʪʴ ʥʘ ʤʝʥʰʫ ʚʠʨʘʟʥʽʩʪʴ 

ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʤʝʥʰʫ ʪʨʠʚʘʣʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʙʽʣʴʰʫ 

ʧʦʚʥʦʪʫ ʚʠʜʘʣʝʥʥʷ ʉʊ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʱʦ ʧʨʠʚʝʜʝʥʽ ʚʠʱʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʛʨʫʧʦʶ 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʦʩʥʦʚʥʦʶ ʛʨʫʧʦʶ ʟ ʧʝʨʝʚʘʛʦʶ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʦʨʘʥʝʥʠʤ ʮʽʻʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ. 

  ʋ ʪʘʙʣ. 6.11 ʧʨʝʜʩʪʘʚʣʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʫʩʢʣʘʜʥʝʥʴ ʚ ʥʘʡʙʣʠʞʯʦʤʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʫ ʧʦʨʘʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ. 
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ʊʘʙʣʠʮʷ 6.11 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʢʣʘʜʥʝʥʴ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʫ 

ʧʦʨʘʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ, n (%) 

ʋʩʢʣʘʜʥʝʥʥʷ ɼʦʩʣʽʜʞʫʚʘʥʽ ʛʨʫʧʠ ʈʘʟʦʤ 

(n=207) ʆʩʥʦʚʥʘ 

(n=97) 

ʇʦʨʽʚʥʷʥʥʷ 

(n=110) 

ʅʘʛʦʻʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ  

- 7 ( 6,4%) 

 

7 (  3,4%) 

 

ɽʤʧʽʻʤʘ ʧʣʝʚʨʠ  - 12  (10,9%) 12 ( 5,8 %) 

ʅʝʩʧʨʦʤʽʞʥʽʩʪʴ ʰʚʘ 

ʣʝʛʝʥʽ  

1 ( 1 %) 

 

2 ( 1,8%) 3 (1,4%) 

 

ʇʥʝʚʤʦʥʽʷ  2( 2,1%) 11(10 %) 13(6,3%) 

ɸʙʩʮʝʩ ʣʝʛʝʥʽ  - 2( 1,8 %) 2(1%) 

ɺʥʫʪʨʽʰʥʴʦʧʣʝʚʨʘʣʴʥʘ 

ʢʨʦʚʦʪʝʯʘ  

1(1%) 4(  3,6%) 5(2,4%) 

ʅʦʨʠʮʽ - 3( 2,7%) 3(1,4%) 

ʈʘʟʦʤ 4( 4,1 %) 41( 37,3%) 45( 21,7 %) 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʨʽʚʥʷʻʪʴʩʷ 6 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 5.994 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 12.592 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ɿʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢ ʋʽʣʢʦʢʩʦʥʘ: W1=29, W2=76. 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʝʩʪʫ ʋʽʣʢʦʢʩʦʥʘ (ʜʣʷ ʨʽʚʥʷ ʟʥʘʯʠʤʦʩʪʽ ʨ=0.05) Wʂʨ1=36, Wʂʨ2=71. 

ʇʨʠʡʤʘʻʤʝ ʨʽʰʝʥʥʷ: ɔ1 ï ʨʽʟʥʠʮʷ ʚ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ ʜʣʷ ʧʦʨʽʚʥʶʚʘʥʠʭ ʛʨʫʧ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ, ʦʩʢʽʣʴʢʠ W1< Wʂʨ1 ʪʘ W2> Wʂʨ2. 

 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʝʨʝʙʽʛʫ ʚʽʜʜʘʣʝʥʦʛʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʫ 

ʪʝʨʤʽʥ ʚʽʜ 3 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟʘ ʥʘʷʚʥʽʩʪʶ ʪʘ 

ʢʽʣʴʢʽʩʪʶ ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. 

ɿʘʛʘʣʦʤ ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʚʠʜʘʣʝʥʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜ ʚʽʜʤʽʯʘʣʠʩʷ ʫ 

27 (38%) ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʫ 5 (8,1%) ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ. 

ʂʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʘ ʙʽʣʴʰʝ ʤʘʡʞʝ ʫ 5 ʨʘʟʽʚ. ʊʘʢ, 

ʧʥʝʚʤʦʬʽʙʨʦʟ ʚʽʜʤʽʯʘʚʩʷ ʫ 4 (6,5%) ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʫ 9 (12,7%) 

ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. ʍʦʯʘ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʚʽʥ ʚʽʜʤʽʯʘʚʩʷ ʫ ʜʚʽʯʽ 

ʙʽʣʴʰʝ, ʜʦ ʚʽʜʥʦʩʥʦ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʥʝʚʤʦʬʽʙʨʦʟʫ 4 ʚʠʧʘʜʢʠ ʫ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʦʙ`ʻʤʦʤ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ.  
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ɿʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʥʘʷʚʥʦʩʪʽ ʧʣʝʚʨʦ-ʣʝʛʝʥʝʚʠʭ ʩʧʘʡʦʢ ʫ 1 ʧʦʨʘʥʝʥʦʛʦ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʫ 12 ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʥʘʡʚʽʨʦʛʽʜʥʽʰʝ ʧʦʚôʷʟʘʥʘ 

ʟ ʙʽʣʴʰ ʯʘʩʪʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɽɺʊʉ, ʷʢʘ ʤʝʥʰʦʶ ʤʽʨʦʶ ʪʨʘʚʤʘʪʠʟʫʻ ʪʢʘʥʠʥʠ, 

ʫ ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ. ʆʩʪʘʪʦʯʥʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 3 

ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʣʫʢʦʚʠʤ ʧʨʦʮʝʩʦʤ ʧʣʝʚʨʘʣʴʥʦʾ 

ʧʦʨʦʞʥʠʥʽ. ʇʥʝʚʤʦʮʝʣʝ ʚʽʜʤʽʯʘʣʦʩʷ ʫ 2 ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. 

ɼʠʭʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʚʽʜʤʽʯʘʣʘʩʴ ʫ 1 ʧʦʨʘʥʝʥʦʛʦ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʽʜʜʘʣʝʥʦʛʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʫʩʢʣʘʜʥʝʥʴ ʧʨʦʩʪʝʞʝʥ ̔ʫ 153 ʧʘʮʽʻʥʪʽʚ. ɿ ʽʥʰʠʤʠ ʭʚʦʨʠʤʠ, ʱʦ ʙʫʣʠ ʚʢʣʶʯʝʥʽ 

ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʙʫʣʦ ʟʚôʷʟʢʫ (ʪʘʙʣ. 6.12). 

ʊʘʙʣʠʮʷ 6.12 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʦʨʘʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʫ 

ʚʽʜʜʘʣʝʥʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, n (%) 

ʋʩʢʣʘʜʥʝʥʥʷ ɼʦʩʣʽʜʞʫʚʘʥʽ ʛʨʫʧʠ ʈʘʟʦʤ 

(n=153) ʆʩʥʦʚʥʘ 

(n=62) 

ʇʦʨʽʚʥʷʥʥʷ 

(n=71) 

ʇʥʝʚʤʦʮʝʣʝ - 2 (2,8%) 2 (1,3%) 

ʇʥʝʚʤʦʬʽʙʨʦʟ 4 (6,5 %) 9 (12,7%) 13 (8,5%) 

ʇʣʝʚʨʦʣʝʛʝʥʝʚʽ ʩʧʘʡʢʠ 1 (1,6 %) 12 (16,9%) 13 (8,5%) 

ɹʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ - 3 (4,2%) 3 (2%)  

ɼʠʭʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ - 1 (1,4%) 1(0,7%) 

ʈʘʟʦʤ 5 (8,1%) 27 (38%) 32 (20,9%) 
ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʜʦʨʽʚʥʶʻʪʴʩʷ 4 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ɢ2 ʩʪʘʥʦʚʠʪʴ 3.993 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ɢ2 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ p<0.05 ʩʪʘʥʦʚʠʪʴ 9.488 

ɿʚôʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʥʠʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʠʡ, ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʨ>0.05 

ʈ̔ ʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ p=0.407 

ɿʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢ ʋʽʣʢʦʢʩʦʥʘ: W1=18,5; W2=36,5. 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʝʩʪʫ ʋʽʣʢʦʢʩʦʥʘ (ʜʣʷ ʨʽʚʥʷ ʟʥʘʯʠʤʦʩʪʽ ʨ=0,1) Wʂʨ1=19, Wʂʨ2=36. 

ʇʨʡʤʘʻʤʝ ʨʽʰʝʥʥʷ: ɔ1 ï ʨʽʟʥʠʮʷ ʚ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ ʜʣʷ ʧʦʨʽʚʥʶʚʘʥʠʭ ʛʨʫʧ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ, ʦʩʢʽʣʴʢʠ W1< Wʂʨ1 ʪʘ W2> Wʂʨ2. 
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ɻʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʢʝʪʠ-ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʜʣʷ ʫʪʦʯʥʝʥʥʷ 

ʜʘʥʠʭ ʥʘʡʙʣʠʞʯʦʛʦ  ʪʘ ʚʽʜʜʘʣʝʥʦʛʦ ʧʝʨʽʦʜʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ, ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ, 

ʱʦ  ʧ̔ ʩʣʷ ʣʽʢʫʚʘʥʥʷ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ ʟʙʽʣʴʰʠʣʠʩʴ ʟ 44 (62%) ʜʦ 57 (91,9%), 

ʟʘʜʦʚʽʣʴʥʽ ʟʤʝʥʰʠʣʠʩʴ ʟ 24 (33,8%) ʜʦ 5 (8,1%), ʘ ʥʝʟʘʜʦʚʽʣʴʥʽ - ʟ 3 (2,3%) ʜʦ 

ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʟʘʛʘʣʴʥʶʶʯʽ ʜʘʥʽ, ʱʦ ʥʘʚʝʜʝʥʦ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ, 

ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ ʚʠʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʤʝʥʰʫ ʪʨʘʚʤʘʪʠʯʥʽʩʪʴ ʫ ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʥʦ ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʽʜʜʽʣʝʥʦʛʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

 

6.2. ʃʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ  

ʧʦʭʦʜʞʝʥʥʷ 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʚʩʽ 207 ʧʦʨʘʥʝʥʠʭ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ, ʩʝʨʝʜʥʽʡ ʚʽʢ ʩʢʣʘʚ 27,3Ñ2,6 ʨʦʢʽʚ, ʷʢʽ 

ʙʫʣʠ ʧʨʦʭʦʜʠʣʠ ʩʪʘʮʽʦʥʘʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ ʫ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʤʫ 

ʢʣʽʥʽʯʥʦʤʫ ʮʝʥʪʨʽ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ (ɺʄʂʎ ʇʥʈ) ʪʘ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ɯ (ʦʩʥʦʚʥʘ ʛʨʫʧʘ) ï 97 (47%) ʧʦʨʘʥʝʥʠʭ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʛʨʫʜʥʷ 2016 ï ʛʨʫʜʥʷ 2019 ʨʦʢʫ, ʜʝ ʧʦʨʷʜ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʦʜʘʪʢʦʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʘ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʪʘ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʘ 

ʪʘʢʪʠʢʘ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ; ɯɯ (ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ) ï 110 (53%) 

ʧʦʨʘʥʝʥʠʭ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ ʜʦ ɺʄʂʎ ʇʥʈ ʟ ʢʚʽʪʥʷ 2014 ʜʦ ʛʨʫʜʥʷ 

2019 ʨʽʢ, ʜʝ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ: 

ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ, ʤʫʣʴʪʠʩʧʽʨʘʣʴʥʫ ʢʦʤʧôʶʪʝʨʥʫ 

ʪʦʤʦʛʨʘʬʽʶ (ʄʉʂʊ), ʧʝʨʚʠʥʥʘ ʭʽʨʫʨʛʽʯʥʘ ʦʙʨʦʙʢʘ ʨʘʥ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ 

ʪʽʣ ʪʨʘʜʠʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ, ʙʝʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʘʥʴ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ 

ʚʽʜʝʦʘʩʠʩʪʦʚʘʥʦʾ ʪʦʨʘʢʦʩʢʦʧʽʾ (ɺɸʊʉ) ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ. 
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ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ: ʥʘʷʚʥʽʩʪʴ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ; ʥʘʷʚʥʽʩʪʴ ʛʝʤʦ- ʘʙʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ; ʥʘʷʚʥʽʩʪʴ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʚʠʷʚʣʝʥʠʭ ʧʨʠ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ ʘʙʦ ʢʦʤʧôʶʪʝʨʥʽʡ 

ʪʦʤʦʛʨʘʬʽʾ; ʜʨʝʥʫʚʘʥʥʷ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟ ʧʨʠʚʦʜʫ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʅʝ ʚʢʣʶʯʘʣʠʩʴ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʦʨʘʥʝʥʽ ʟ 

ʚʘʞʢʽʩʪʶ ʫʰʢʦʜʞʝʥʴ ʟʘ ʰʢʘʣʦʶ AIS ɯV-V ʩʪʫʧʝʥʷ; ʧʦʨʘʥʝʥʽ ʟ ʧʦʻʜʥʘʥʠʤʠ ʘʙʦ 

ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ; ʧʦʨʘʥʝʥʽ ʟ ʣʝʪʘʣʴʥʠʤ ʚʠʧʘʜʢʦʤ ʣʽʢʫʚʘʥʥʷ. 

ʇʦʢʘʟʘʤʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʙʫʣʠ 

ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. ɼʣʷ ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʾ ʪʘ ʚʠʜʘʣʝʥʥʷ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʉʊ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʽʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ (ʇʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ135918). 

ɿʘ ʜʘʥʠʤʠ ʢʣʽʥʽʢʠ ʤʝʪʦʜʠ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʉʊ ʪʘ ʛʝʤʘʪʦʤ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ135916). ʇʽʜ ʯʘʩ ʦʛʣʷʜʫ ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʦʩʚʽʯʫʚʘʥʥʷ ʨʘʥ 

ʜʞʝʨʝʣʦʤ ʚʠʜʠʤʦʛʦ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʨʠʯʦʤʫ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ 

ʩʚʽʪʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ ʣʘʟʝʨʘ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ 660 ʥʤ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʦʪʨʠʤʘʪʠ 

ʥʘʡʙʽʣʴʰʫ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ. ʆʜʥʦʯʘʩʥʦ ʟʜʽʡʩʥʶʚʘʣʠ ʢʦʤʧʨʝʩʽʶ ʤ'ʷʢʠʭ 

ʪʢʘʥʠʥ ʚʠʧʨʦʤʽʥʶʶʯʦʶ ʧʦʚʝʨʭʥʝʶ ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʦ ʧʘʣʴʮʷʤʠ 

ʨʫʢʠ, ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʘ ʽʜʝʥʪʠʯʥʠʭ ʜʞʝʨʝʣʘ ʣʘʟʝʨʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʢʫʪʦʤ 90Á-120Á, ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʝʨʝʤʽʱʝʥʥʷ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʽʥʰʦʛʦ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ʜʦ ʥʘʢʣʘʜʝʥʥʷ ʜʚʦʭ 

ʩʚʽʪʣʦʚʠʭ ʧʣʷʤ, ʷʢ ʚ ʙʽʯʥʠʭ ʧʨʦʤʝʥʷʭ (ʜʞʝʨʝʣʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʙʦʢʫ), ʪʘʢ ʽ 

ʚ ʤʠʥʘʶʯʦʤʫ ʩʚʽʪʣʽ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʚʽʪʣʦʚʦʛʦ ʜʞʝʨʝʣʘ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʦʶ 

ʜʽʣʷʥʢʦʶ. 

ʃʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚʘʭ 

ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ ʣʘʟʝʨʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ çʃʽʢʘ-ʪʝʨʘʧʝʚʪ 

ʄè (ʇʄɺʇ çʌʦʪʦʥʽʢʘ ʇʣʶʩè, ʏʝʨʢʘʩʠ, 2014) (ʨʠʩ. 6.7).   
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ʈʠʩ. 6.7 ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠʝʜʥʘʥʘʥʦʾ ʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ ʥʘʩʘʜʢʠ 

ʜʦ ʘʧʘʨʘʪʫ ʣʘʟʝʨʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ çʃʽʢʘ ï ʊʝʨʘʧʝʚʪ ʄè 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ 

(ɺʇʇɻ) ʚ ʦʙʦʭ ʛʨʫʧʘʭ 165 (79,7Ñ2,8), ʙʫʣʠ ʦʩʢʦʣʢʦʚʽ, ʱʦ ʧʦʚʷʟʘʥʝ ʟ ʙʽʣʴʰ 

ʘʢʪʠʚʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʙʫʭʦʚʦʾ ʟʙʨʦʾ, ʯʘʩʪʠʤʠ ʧʦʟʠʮʽʡʥʠʤʠ ʦʙʩʪʨʽʣʘʤʠ ʪʘ 

ʭʘʨʘʢʪʝʨʦʤ ʙʦʡʦʚʠʭ ʜʽʡ ʧʽʜ ʯʘʩ ɸʊʆ/ʆʆʉ. ʉʝʨʝʜ ɺʇʇɻ ʧʨʦʥʠʢʘʶʯʠʤʠ ʙʫʣʠ 

14,28Ñ1,9% ʧʦʨʘʥʝʥʴ. ʅʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʴ ʧʦʦʜʠʥʦʢʠ - 90,8Ñ2,0%, 

ʦʩʢʦʣʢʦʚʽ - 79,7Ñ2,8% ɺʇʇɻ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʣʽʚʦʾ ʘʙʦ ʧʨʘʚʦʾ ʧʣʝʚʨʘʣʴʥʦʾ 

ʧʦʨʦʞʥʠʥʠ ï ʫ 94,76Ñ3,5% ʚʠʧʘʜʢʽʚ. 

ʃʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʧʽʜ ʯʘʩ ʪʦʨʘʢʦʩʢʦʧʽʯʥʠʭ 

ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʚʠʢʦʥʫʚʘʣʘʩʴ ʫ 10 (9,7Ñ0,3%) ʚʠʧʘʜʢʘʭ. 

ɼʘʥʽ ʣʘʟʝʨʥʦʡ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 6.8-6.9.  

ʋ 3 (3,1Ñ0,1%) ʚʠʧʘʜʢʘʭ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʣʝʛʝʥʽ ʙʫʣʠ ʥʝʬʝʨʦʤʘʛʥʽʪʥʽ 

ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ (ʙʽʣʴʰ 10 ʤʤ). ʋ 7 (7,2Ñ0,2%) ʚʠʧʘʜʢʘʭ ʛʣʠʙʠʥʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʙʫʣʘ ʚʽʜ 20 ʜʦ 30 ʤʤ. ʉʪʦʨʦʥʥʽ ʪʽʣʘ ʤʘʣʠʭ 

(ʜʦ 5 ʤʤ) ʪʘ ʩʝʨʝʜʥʽʭ (ʚʽʜ 5 ʜʦ 10 ʤʤ) ʟʘ ʨʦʟʤʽʨʘʤʠ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʧʨʠ ʣʘʟʝʨʥʽʡ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʣʝʛʝʥʴ ʯʽʪʢʦ ʥʝ ʚʠʟʥʘʯʘʣʠʩʴ. 

ʉʪʦʨʦʥʥʻ ʪʽʣʦ (ʤʝʪʘʣʝʚʠʡ ʦʩʢʦʣʦʢ), ʚʠʜʘʣʝʥʠʡ ʧʽʜ ʯʘʩ ʪʦʨʘʢʦʩʢʦʧʽʯʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 6.10. 
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ʈʠʩ. 6.8. ʇʦʨʘʥʝʥʠʡ ʂ, 43 ʨʦʢʠ. ɼʨʫʛʘ ʜʦʙʘ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʃʘʟʝʨʥʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ (ʤʝʪʘʣʝʚʦʛʦ ʦʩʢʦʣʢʘ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ ʥʘʩʘʜʢʠ ʚ ʣʝʛʝʥʽ ʧʽʜ ʯʘʩ ʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʦʟʥʘʢʘ ʣʦʢʘʣʴʥʦʛʦ ʪʝʤʥʦʾ ʧʣʷʤʠ ʚ 

ʤʽʩʮʽ ʣʦʢʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ɸ ï ʪʦʨʘʢʦʩʧʦʧʽʯʥʝ ʦʩʚʽʪʣʶʚʘʥʥʷ ʟ 

ʣʘʟʝʨʥʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ; ɹ ï ʣʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʙʝʟ ʪʦʨʘʢʦʩʢʦʧʽʯʥʦʛʦ 

ʦʩʚʽʪʣʶʚʘʥʥʷ. 

 

         

   ɸ     ɹ 

ʈʠʩ. 6.9. ʇʦʨʘʥʝʥʠʡ ɻ, 44 ʨʦʢʠ. ɼʨʫʛʘ ʜʦʙʘ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʃʘʟʝʨʥʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ (ʤʝʪʘʣʝʚʦʛʦ ʦʩʢʦʣʢʘ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ ʥʘʩʘʜʢʠ ʚ ʣʝʛʝʥʽ ʧʽʜ ʯʘʩ ʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʦʟʥʘʢʘ ʣʦʢʘʣʴʥʦʛʦ ʪʝʤʥʦʾ ʧʣʷʤʠ ʚ 

ʤʽʩʮʽ ʣʦʢʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ɸ ï ʤʝʪʘʣʝʚʠʡ ʦʩʢʦʣʦʢ ʚ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʽ 

ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʣʘʟʝʨʘ ʟʚʝʨʭʫ ʥʘʜ ʩʪʦʨʦʥʥʽʤ ʪʽʣʦʤ; ɹ ï ʤʝʪʘʣʝʚʠʡ 

ʦʩʢʦʣʦʢ ʚ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʽ ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʣʘʟʝʨʘ ʟʥʠʟʫ ʧʽʜ 

ʩʪʦʨʦʥʥʽʤ ʪʽʣʦʤ 
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ʈʠʩ. 6.10 ʉʪʦʨʦʥʥʻ ʪʽʣʦ (ʤʝʪʘʣʝʚʠʡ ʦʩʢʦʣʦʢ), ʚʠʜʘʣʝʥʝ ʧʽʜ ʯʘʩ 

ʪʦʨʘʢʦʩʢʦʧʽʯʥʦʾ ʦʧʝʨʘʮʽʾ: ɸ ï ʬʝʨʦʤʘʛʥʽʪʥʠʡ ʤʝʪʘʣʝʚʠʡ ʦʩʢʦʣʦʢ ʥʘ 

ʽʥʩʪʨʫʤʝʥʪʽ ʝʥʜʦʩʢʦʧʽʯʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ 

ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ; ɹ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚʠʚʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʻ ʱʝ ʦʜʥʠʤ ʢʨʦʢʦʤ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʣʘʟʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʭʽʨʫʨʛʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʘʩʪʦʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ʣʝʛʝʥʴ ʧʽʜ ʯʘʩ ʪʦʨʘʢʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʩʢʣʘʜʘʻ 9,7%. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʾ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʻ ʜʦʜʘʪʢʦʚʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʃʘʟʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʝʬʝʢʪʠʚʥʘ ʧʨʠ ʧʦʰʫʢʫ ʚʝʣʠʢʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʉʊ, 

ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʛʣʠʙʠʥʽ ʜʦ 30 ʤʤ, ʢʦʣʠ ʤʘʛʥʽʪʥʘ ʜʝʪʝʢʮʽʷ ʥʝ ʽʥʬʦʨʤʘʪʠʚʥʘ. 

    

ʉʧʠʩʦʢ ʧʨʘʮʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʪʝʤʦʶ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ: 

1. ɹʫʥʽʥ ʖɺ, ɿʘʤʷʪʽʥ ʇʄ, ʄʠʭʽʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɹʝʨʝʩʥʻʚ ʉʆ, 

ʇʨʦʚʘʨ ʃɺ. ɽʚʦʣʶʮʽʷ ʧʦʛʣʷʜʽʚ ʥʘ ʨʦʟʨʦʙʢʫ ʡ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʘ ʧʨʠʢʣʘʜʽ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 

2020;2:113-8. DOI: https://doi.org/10.37699/2308-7005.2.2020.23. 

2. ʂʫʧʨʽʷʥʯʫʢ ɺɺ, ɹʫʥʽʥ ʖɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʍʦʨʦʰʫʥ 

ɽʄ, ʐʠʧʽʣʦʚ ʉɸ, ɹʝʨʝʩʥʻʚ ʉʆ. ʇʦʢʘʟʘʥʥʷ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ 
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ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʍʘʨʢʽʚʩʴʢʘ 

ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;3:43-7. DOI: https://doi.org/10.37699/2308-

7005.3.2021.09. 

3. Nehoduiko V, Tsema Ie, Humenyuk K, Kravchenko K, Yurkiv O, Dubenko 

D, Khuda M, Myrhorodskiy D, Bunin Yu. Bilateral Gunshot Wounds to the 

Chest at Different Levels of Medical Care. Journal of Education, Health and 
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ɸʅɸʃɯɿ ɯ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ɿ ʧʦʯʘʪʢʦʤ ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ɸʊʆ/ʆʆʉ ʥʘ ʉʭʦʜʽ ʋʢʨʘʾʥʠ ʨʽʟʢʦ 

ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ ʟ ɺʇʇɻ, ʷʢʘ ʟʘ ʜʘʥʠʤʠ ʚʽʪʯʠʟʥʷʥʠʭ ʘʚʪʦʨʽʚ 

ʩʢʣʘʣʘ 8-12%, ʟ ʷʢʠʭ 20,4% ʙʫʣʠ ʧʨʦʥʠʢʘʶʯʠʤʠ, ʮʽ ʫʰʢʦʜʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʚʠʩʦʢʽʤ ʚʽʜʩʦʪʢʦʤ ʫʩʢʣʘʜʥʝʥʴ ʟ 14,7 ʜʦ 37 % ʪʘ 

ʣʝʪʘʣʴʥʽʩʪʶ ʜʦ 8%. 

ɿʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʨʘʜʠʮʽʡʥʦ (ʩʢʘʨʛʠ, ʘʥʘʤʥʝʟ, ʬʽʟʠʯʥʠʡ ʦʛʣʷʜ, 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ) ʜʦʟʚʦʣʷʶʪʴ ʩʫʜʠʪʠ ʧʨʦ ʚʘʞʢʽʩʪʴ ʪʘ 

ʭʘʨʘʢʪʝʨ ʫʰʢʦʜʞʝʥʥʷ ʟ ʧʝʚʥʦʶ ʯʘʩʪʢʦʶ ʡʤʦʚʽʨʥʦʩʪʽ. ʈʝʚʽʟʽʷ ʧʨʠ ʪʦʨʘʢʦʪʦʤʽʾ 

ʜʘʻ ʙʽʣʴʰ ʧʦʚʥʦʮʽʥʥʽ ʜʘʥʥʽ, ʘʣʝ ʻ ʜʦʩʠʪʴ ʪʨʘʚʤʘʪʠʯʥʦʶ ʪʘ ʯʝʨʝʟʤʽʨʥʦʶ ʚ 

ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʝʦʘʩʠʩʪʦʚʘʥʦʾ ʪʦʨʘʢʦʩʢʦʧʽʾ (ɺɸʊʉ) ʜʦʟʚʦʣʷʻ 

ʚʩʪʘʥʦʚʠʪʠ ʥʝ ʪʽʣʴʢʠ ʣʦʢʘʣʽʟʘʮʽʶ ʫʰʢʦʜʞʝʥʥʷ, ʡʦʛʦ ʚʘʞʢʽʩʪʴ, ʨʦʟʚʠʪʦʢ 

ʫʩʢʣʘʜʥʝʥʴ, ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʪʠ ˇʨʫʥʪʦʚʥʝ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʫ ʭʽʨʫʨʛʽʯʥʫ 

ʪʘʢʪʠʢʫ. ʆʢʨʽʤ ʪʦʛʦ ɺɸʊʉ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʽ, ʪʘʢ ʽ ʣʽʢʫʚʘʣʴʥʽ 

ʤʘʥʽʧʫʣʷʮʽʾ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ ɺɸʊʉ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ɺʇʇɻ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ. ʈʘʟʦʤ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʬʘʭʽʚʮʽʚ, ʤʦʞʣʠʚʦ ʥʘʟʚʘʪʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʧʨʦʪʦʢʦʣʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊʉ.  

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɸʊʉ ʫ ʧʦʚʩʷʢʜʝʥʥʫ ʧʨʘʢʪʠʢʫ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʢʣʽʥʽʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ɺɸʊʉ, 

ʫʪʦʯʥʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊʉ ʧʨʠ ɺʇʇɻ 

ʩʧʨʠʷʪʠʤʝ ʟʙʽʣʴʰʝʥʥʶ ʦʙʩʷʛʽʚ ʪʘ ʷʢʦʩʪʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ 

ʧʘʮʽʻʥʪʘʤ ʟ ɺʇʇɻ ʟʘʩʥʦʚʘʥʽ ʣʠʰʝ ʥʘ çʪʨʘʜʠʮʽʡʥʠʭè ʤʝʪʦʜʘʭ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ, ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊʉ; ʜʘʥʥʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺɸʊʉ ʥʝʜʦʩʪʘʪʥʽ, 

ʘʙʦ ʩʫʧʝʨʝʯʣʠʚʽ; ʥʝ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʧʨʦʪʦʢʦʣʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ɺʇʇɻ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɺɸʊʉ; ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
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ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʦʩʚʽʪʣʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ɺɸʊʉ ʧʨʠ ɺʇʇɻ; ʽʩʥʫʶʯʠ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʷʢ ʧʨʘʚʠʣʦ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʫʤʦʚ ʚʽʡʩʴʢʦʚʦ-ʤʦʙʽʣʴʥʠʭ 

ʛʦʩʧʽʪʘʣʽʚ ʪʘ ɺʄʂʎ ʇʥ ʨʝʛʠʦʥʫ, ʜʝ ʧʨʘʮʶʶʪʴ ʚʽʡʩʴʢʦʚʽ ʣʽʢʘʨʽ ʟ ʧʦʨʘʥʝʥʠʤʠ ʟ 

ʜʘʥʠʤ ʚʠʜʦʤ ʫʰʢʦʜʞʝʥʴ. ʋʩʝ ʚʠʱʝʚʠʢʣʘʜʝʥʝ ʚʠʟʥʘʯʠʣʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ  

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʟ ɺʇʇɻ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʫ ʙʦʡʦʚʫ 

ʪʨʘʚʤʫ ʛʨʫʜʝʡ ʚ ʫʤʦʚʘʭ ɸʊʆ/ʆʆʉ; ʚʠʚʯʠʪʠ ʥʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ; ʨʦʟʨʦʙʠʪʠ ʥʦʚʽ ʤʘʣʦʽʥʚʘʟʽʚʥʽ 

ʪʝʭʥʽʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ; ʚʠʚʯʠʪʠ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʽ, ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ʙʦʡʦʚʦʾ ʪʨʘʚʤʽ 

ʛʨʫʜʝʡ; ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʘ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʩʧʢʝʪʠʚʥʦ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ. ɿ ʢʚʽʪʥʷ 

2014 ʧʦ ʛʨʫʜʝʥʴ 2019 ʨʦʢʫ  ʫ ʚʽʜʜʽʣʝʥʥʷ ʭʽʨʫʨʛʽʯʥʦʾ ʢʣʽʥʽʢʠ  ɺʄʂʎ ʇʥʈ  ʙʫʣʦ 

ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʦ 2161 ʧʦʨʘʥʝʥʠʡ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ, ʟ ʥʠʭ ʟ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ 308, ʱʦ ʟʽʩʪʘʚʠʣʦ 14,28% ʚʽʜ ʫʩʽʭ 

ʧʦʨʘʥʝʥʠʭ ʫ ʛʨʫʜʥʫ ʢʣʽʪʠʥʫ. 

ɿʘʛʘʣʦʤ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 207 ʧʦʨʘʥʝʥʠʭ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʷʢʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ɯ (ʦʩʥʦʚʥʘ ʛʨʫʧʘ)  ï  97 (47%) ʧʦʨʘʥʝʥʠʭ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʛʨʫʜʥʷ 2016 ʨ. ï ʛʨʫʜʥʷ 2019 ʨ.  ʋ ʧʦʨʘʥʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ  ʧʦʨʷʜ 

ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʘ ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʪʘ ʙʫʣʘ 

ʟʘʩʪʦʩʦʚʘʥʘ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʘ ʪʘʢʪʠʢʘ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

ɯɯ (ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ) ï 110 (53%) ʧʦʨʘʥʝʥʠʭ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʜʦ ɺʄʂʎ ʇʥʈ ʟ ʢʚʽʪʥʷ 2014 ʨ. ʜʦ ʛʨʫʜʥʷ 2019 ʨ. ʋ ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ: ʢʣʽʥʽʯʥʝ 



174 
 

ʦʙʩʪʝʞʝʥʥʷ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ, ʄʉʂʊ, ʍʆ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ʪʨʘʜʠʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ, ʙʝʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʘʥʴ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ 

ɺɸʊʉ ʪʘ ʚʠʜʘʣʝʥʥʷ ʉʊ. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ: ʥʘʷʚʥʽʩʪʴ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ; ʥʘʷʚʥʽʩʪʴ ʛʝʤʦ- ʘʙʦ ʧʥʝʚʤʦʪʦʨʘʢʩʫ; ʥʘʷʚʥʽʩʪʴ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʚʠʷʚʣʝʥʠʭ ʧʨʠ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ ʘʙʦ ʢʦʤʧôʶʪʝʨʥʽʡ 

ʪʦʤʦʛʨʘʬʽʾ; ʜʨʝʥʫʚʘʥʥʷ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟ ʧʨʠʚʦʜʫ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʅʝ ʚʢʣʶʯʘʣʠʩʴ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʦʨʘʥʝʥʽ ʟ 

ʚʘʞʢʽʩʪʶ ʫʰʢʦʜʞʝʥʴ ʟʘ ʰʢʘʣʦʶ AIS ɯV-V ʩʪ.; ʧʦʨʘʥʝʥʽ ʟ ʧʦʻʜʥʘʥʠʤʠ ʘʙʦ 

ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ; ʧʦʨʘʥʝʥʽ ʟ ʣʝʪʘʣʴʥʠʤ ʚʠʧʘʜʢʦʤ ʣʽʢʫʚʘʥʥʷ. 

ɼʦʩʪʦʚʽʨʥʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʚʽʢʦʚʽʡ ʛʨʫʧʽ 

20-29 ʨʦʢʽʚ ʑʦ ʚʽʜʧʦʚʽʜʘʣʦ ʤʦʙʽʣʽʟʘʮʽʡʥʦʾ ʧʦʣʽʪʠʮʽ ʜʝʨʞʘʚʠ. ʅʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ɺʇʇɻ ʚ ʦʙʦʭ ʛʨʫʧʘʭ 165 (79,7Ñ2,8), ʙʫʣʠ ʦʩʢʦʣʢʦʚʽ, ʱʦ ʧʦʚʷʟʘʥʝ ʟ 

ʙʽʣʴʰ ʘʢʪʠʚʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʙʫʭʦʚʦʾ ʟʙʨʦʾ, ʯʘʩʪʠʤʠ ʧʦʟʠʮʽʡʥʠʤʠ 

ʦʙʩʪʨʽʣʘʤʠ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʙʦʡʦʚʠʭ ʜʽʡ ʧʽʜ ʯʘʩ ɸʊʆ/ʆʆʉ. ʉʝʨʝʜ ɺʇʇɻ 

ʧʨʦʥʠʢʘʶʯʠʤʠ ʙʫʣʠ 14,28Ñ1,9% ʧʦʨʘʥʝʥʴ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʴ 

ʧʦʦʜʠʥʦʢ ̔90,8Ñ2,0%, ʦʩʢʦʣʢʦʚʽ 79,7Ñ2,8% ɺʇʇɻ ʟ ʫʨʘʞʝʥʥʷʤ ʣʽʚʦʾ ʘʙʦ ʧʨʘʚʦʾ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ 94,76Ñ3,5%. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʨʠʯʠʥ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ  

ʚʠʷʚʣʝʥʦ, ʱʦ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʣʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʥʘʡʙʽʣʴʰ ʩʫʯʘʩʥʽ ʪʘ 

ʜʦʩʪʦʚʽʨʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ:  

ʫʣʴʪʨʘʟʚʫʢʦʚʝ, ʜʽʘʛʥʦʩʪʠʯʥʘ ʪʦʨʘʢʦʩʢʦʧʽʷ, ʤʫʣʴʪʽʩʧʽʨʘʣʴʥʘ ʢʦʤʧôʶʪʝʨʥʘ 

ʪʦʤʦʛʨʘʬʽʷ. ʅʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʽ ʥʝʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢʽ 

ʷʢ ʟʙʽʨ ʩʢʘʨʛʠ, ʜʘʥʠʭ ʘʥʘʤʥʝʟʫ, ʬʽʟʽʢʘʣʴʥʠʡ ʦʛʣʷʜ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠʩʴ ʧʨʠ ɺʇʇɻ ʥʝ ʜʦʩʪʘʪʥʴʦ ʩʧʝʮʠʬʽʯʥʠʤʠ ʪʘ ʤʘʣʦ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ.  

ʅʝʟʘʜʦʚʽʣʴʥʦʶ ʧʨʠʯʠʥʦʶ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʚʠʷʚʠʣʘʩʴ ʥʝʦʧʨʘʚʜʘʥʘ 

ʚʠʞʠʜʘʣʴʥʘ ʭʽʨʫʨʛʽʯʥʘ ʪʘʢʪʠʢʘ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʫ 

ʛʨʫʜʽ. ʏʘʩʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʨʘʢʦʪʦʤʽʡ, ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʨʦʟʤʝʞʫʚʘʣʴʥʠʭ 

ʧʦʢʘʟʘʥʴ ʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʧʦʨʘʥʝʥʠʭ 
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ʪʘʢʦʞ ʧʦʛʽʨʰʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʉʊ ʣʝʛʝʥʴ. 

 ɺʠʷʚʣʝʥʽ ʧʨʠʯʠʥʠ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʧʦʩʣʫʞʠʣʠ 

ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ 

ʤʘʣʦʽʥʚʘʟʽʚʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʷ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʃɺ, ʌɼ ʪʘ ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʾ, ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʴ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, 

ʦʙ'ʻʢʪʠʚʽʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʩʪʫʧʣʝʥʥʷʤ ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʠʭ ʧʦʨʦʞʥʠʥ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ.  

 ʆʜʥʦʶ ʟ ʧʨʦʙʣʝʤ, ʟ ʷʢʦʶ ʤʠ ʪʦʨʢʥʫʣʠʩʷ ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʚʝʣʠʢʘ  

ʧʦʭʠʙʢʘ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʽʭ ʪʽʣ  ʣʝʛʝʥʴ ʫ ʭʦʜʽ ʄʉʂʊ.  ɺ ʟʚôʷʟʢʫ 

ʫ ʟ ʯʠʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʢʦʥʘʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʦʨʫ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ, ʧʽʜʚʠʱʝʥʽ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʄʉʂʊ ʆɻʂ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ 

ʨʦʟʤʽʨʽʚ ʉʊ ʣʝʛʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʫʨʘʭʫʚʘʥʥʷ ʾʭ ʱʽʣʴʥʦʩʪʽ ʪʘ ʤʽʥʽʤʽʟʫʻ ʧʦʤʠʣʢʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʩʪʦʨʦʥʥʽʭ ʪʽʣ (ʤʝʪʘʣ, 

ʩʢʣʦ, ʜʝʨʝʚʦ, ʧʣʘʩʪʤʘʩʘ).  

ʊʝʭʥʦʣʦʛʽʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʦʟʚʦʣʠʣʘ ʧʽʜʚʠʱʠʪʠ ʜʝʪʘʣʽʟʘʮʽʶ ʉʊ 

ʣʝʛʝʥʴ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʤʠʣʢʠ ʚ ʜʽʘʛʥʦʩʪʠʢʠ ʨʦʟʤʽʨʽʚ ʉʊ ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʤʝʞ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ 

ʽ ʤʝʪʘʣʦʤ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʘʨʪʝʬʘʢʪʫ çʙʣʠʩʢʫè ʤʝʪʘʣʫ ʫ 

ʪʢʘʥʠʥʘʭ. ʇʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʦʦʧʝʨʘʮʽʡʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʉʊ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʜʦʟʚʦʣʠʣʦ ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦ ʧʨʦʚʝʩʪʠ 

ʚʝʨʠʬʽʢʘʮʽʶ, ʢʣʘʩʠʬʽʢʘʮʽʶ ʉʊ  ʪʘ ʚʠʟʥʘʯʠʪʠ  ʧʦʜʘʣʴʰʫ ʭʽʨʫʨʛʽʯʥʫ ʪʘʢʪʠʢʫ. 

ɼʣʷ ʧʦʛʣʠʙʣʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʥʘʥʴ, ʱʦʜʦ ʪʘ ʫʪʦʯʥʝʥʥʷ ʟʤʽʥ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʥʷʭ, ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʟʤʽʥʠ ʫ ʪʢʘʥʠʥʘʭ ʣʝʛʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ɺʇʇɻ. ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʠʭ 
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ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʨʘʛʤʝʥʪʽʚ ʪʢʘʥʠʥ ʣʝʛʝʥʴ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʢʘʥʠʥ, ʚʠʜʘʣʝʥʠʭ ʧʽʜ 

ʯʘʩ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʫ 38 (18,3%) ʧʦʨʘʥʝʥʠʭ, ʚ ʧʝʨʽʦʜ ʚʽʜ 1 ʜʦʙʠ ʜʦ 1,5 

ʨʦʢʽʚ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʚʠʷʚʣʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʘʣʴʪʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ï ʚʽʜ ʜʠʩʪʨʦʬʽʯʥʠʭ ʜʦ ʥʝʢʨʦʪʠʯʥʠʭ ʪʘ ʚʠʨʘʟʥʽ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʜʠʥʘʤʽʢʠ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ 

ʧʨʦʥʠʢʘʶʯʦʛʦ ʧʦʨʘʥʝʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʩ ʫʨʘʞʝʥʥʷʤ ʣʝʛʝʥʴ ʧʨʝʚʘʣʶʶʪʴ 

ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʝʣʠʢʠʤʠ ʛʝʤʦʨʨʘʛʽʷʤʠ, ʽʤʙʽʙʽʮʽʻʶ 

ʢʨʦʚôʶ ʫʩʽʭ ʪʢʘʥʠʥ ʣʝʛʝʥʽ: ʧʣʝʚʨʠ, ʩʫʜʠʥ, ʧʨʠʜʘʪʢʽʚ ʰʢʽʨʠ ʟ ʛʽʧʦʢʩʽʻʶ, 

ʚʪʦʨʠʥʥʠʤʠ ʥʝʢʨʦʟʘʤʠ ʪʘ ʜʠʩʪʨʦʬʽʻʶ ʤôʷʟʦʚʦʾ, ʬʽʙʨʦʟʥʦʾ, ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ 

ʩʫʜʠʥ ʟ ʘʪʝʣʝʢʪʘʟʘʤʠ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʘʤʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʪʨʦʬʽʢʫ ʽ ʨʝʛʝʥʝʨʘʮʽʶ 

ʪʢʘʥʠʥ ʣʝʛʝʥʴ.   

ɺʠʷʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʡ ʚʠʜ ʥʝʢʨʦʟʫ ï ʬʽʙʨʠʥʦʽʜʥʠʡ - ʟʫʤʦʚʣʝʥʠʡ 

ʩʪʨʫʢʪʫʨʦʶ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. ʅʘ ʬʦʥʽ ʘʣʴʪʝʨʘʮʽʾ ʫʩʽʭ ʚʠʜʽʚ ʪʢʘʥʠʥʠ, ʘʞ ʜʦ 

ʣʽʟʠʩʫ ʪʘ ʬʽʙʨʠʥʦʽʜʥʦʛʦ ʥʝʢʨʦʟʫ ʚ ʣʝʛʝʥʷʭ ʜʫʞʝ ʰʚʠʜʢʦ, ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ 

ʛʦʜʠʥ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʟ ʧʨʠʟʥʘʢʘʤʠ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ ʥʘʷʚʥʽʩʪʴ ʫ ʤʦʣʦʜʠʭ ʧʦʘʨʥʝʥʠʭ 

ʭʨʦʥʽʯʥʦʛʦ ʙʨʦʥʭʽʪʫ, ʱʦ ʨʦʟʚʠʚʩʷ ʜʦ ʧʦʨʘʥʝʥʥʷ. ʎʝ ʤʦʛʣʦ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ 

ʧʘʣʽʥʥʷʤ ʩʠʛʘʨʝʪ, ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʥʘʭʦʜʞʝʥʥʷ ʚ ʦʢʦʧʘʭ, ʭʦʣʦʜʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ, ʪʦʱʦ.  

ɺʠʷʚʣʝʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʘʪʦʤʦʨʬʦʣʦʛʽʾ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ ʾʾ ʩʪʨʫʢʪʫʨʦʶ, ʜʝ ʩʪʽʥʢʠ ʘʣʴʚʝʦʣ 

ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʘʧʘʨʘʪʫ ʣʝʛʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʘʧʽʣʷʨʘʤʠ, ʟ ʟʦʚʥʽʰʥʴʦʶ 

ʘʜʚʝʥʪʠʮʽʡʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʷʢʘ ʷʚʣʷʻʪʴʩʷ ʢʘʤʙʽʘʣʴʥʦʶ, ʜʣʷ ʩʧʦʣʫʯʥʦʾ 

ʨʫʙʮʝʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʟʛʦʜʦʤ ʟʘʤʽʱʫʻ ʣʶʙʽ ʫʰʢʦʜʞʝʥʥʷ ʽ ʪʨʘʚʤʠ. ɺ ʦʨʛʘʥʽʟʤʽ 

ʪʷʞʢʽʩʪʴ ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʟʫʤʦʚʣʝʥʘ ʷʢ ʚʠʨʘʞʝʥʠʤ 

ʛʝʤʦʨʘʛʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʪʘʢ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʚ ʩʫʜʠʥʘʭ ʦʙʪʫʨʫʶʯʠʭ, ʘʙʦ 

ʩʪʝʥʦʟʫʶʯʠʭ ʪʨʦʤʙʽʚ, ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʪʨʦʬʽʢʠ 

ʪʢʘʥʠʥ ʙʫʜʴ ʷʢʦʛʦ ʛʝʥʝʟʫ.  

ʊʨʘʚʤʘʪʠʯʥʠʡ ʩʪʘʥ ʧʦʨʘʥʝʥʦʾ ʣʝʛʝʥʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʨʝˇʽʦʥʘʨʥʦʤʫ ʢʨʦʚʦʪʦʮʽ, ʘʣʝ ʡ ʥʘ ʛʝʤʦʜʠʥʘʤʽʮʽ ʪʘ ʪʨʦʬʽʮʽ ʫʩʽʭ ʦʨʛʘʥʽ ʪʘ ʩʠʩʪʝʤ 
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ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʦʢʩʠʛʝʥʘʮʽʾ ʪʢʘʥʠʥ, ʦʩʦʙʣʠʚʦ ʩʝʨʮʷ 

ʪʘ ʎʅʉ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʚʧʣʠʚʫ ʛʽʧʦʢʩʽʾ. ʊʘʢʦʞ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʧʝʨʩʠʩʪʫʶʯʘ ʧʘʪʦʣʦʛʽʷ ʩʫʜʠʥ ʽ ʚʩʽʭ ʪʢʘʥʠʥ ʨʝʛʽʦʥʫ ʩʧʨʠʷʻ ʧʨʦʛʨʝʩʽʾ 

ʩʢʣʝʨʦʪʠʯʥʠʭ ʚʦʛʥʠʱ ʚ ʣʝʛʝʥʷʭ. ʆʩʢʽʣʴʢʠ ʭʨʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʥʝ ʚʠʣʽʢʦʚʥʽ, ʪʦ 

ʤʝʪʦʶ ʣʽʢʘʨʽʚ ʻ ʜʦʤʦʛʪʠʩʷ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʨʝʤʽʩʽʾ ʽ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ, 

ʟʘʛʦʩʪʨʝʥʴ. ɺʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʣʝʛʝʥʴ - ʮʝ ʚʘʞʢʘ ʧʘʪʦʣʦʛʽʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ ʽ ʧʦʨʫʰʫʻ ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʫ ʜʽʷʣʴʥʽʩʪʴ ʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʫʩʽʭ ʦʨʛʘʥʽʚ, ʪʘʢ ʽ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɺʦʛʥʝʧʘʣʴʥʽ 

ʧʦʨʘʥʝʥʥʷ ʣʝʛʝʥʴ ʟ ʫʨʘʞʝʥʥʷʤ ʧʣʝʚʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ 

ʜʠʭʘʥʥʷ ʽ ʦʢʩʠʛʝʥʘʮʽʾ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʭʨʦʥʽʯʥʦʛʦ ʧʣʝʚʨʠʪʫ, ʭʨʦʥʽʯʥʦʛʦ 

ʙʨʦʥʭʽʪʫ ʟ ʟʘʣʫʯʝʥʥʷʤ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʚʽʜʜʽʣʫ ʣʝʛʝʥʴ. ʇʦʨʫʰʝʥʥʷ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ ʢʽʧʪʷʚʠ, ʧʦʨʦʭʦʚʠʭ ʛʘʟʽʚ ʽ ʽʥʪʦʢʩʠʢʘʮʽʾ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʥʝʢʨʦʪʠʯʥʠʭ ʟʤʽʥ ʚ ʘʨʝʘʣʽ ʫʰʢʦʜʞʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʦʤʙʦʟʫ ʟ 

ʦʙʪʫʨʘʮʽʻʶ ʽ ʩʪʝʥʦʟʦʤ ʩʫʜʠʥ, ʱʦ ʚʝʜʝ ʟʘ ʩʦʙʦʶ ʢʘʩʢʘʜ ʣʦʢʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ 

ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ ʣʝʛʝʥʴ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʜʦ ʣʝʛʝʥʝʚʦ-ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʠʥʘʤʽʢʦʶ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʽʩʣʷ ʧʨʦʥʠʢʘʶʯʦʛʦ 

ʢʫʣʴʦʚʦʛʦ ʧʦʨʘʥʝʥʥʷ ʚ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ ʽ ʨʝʛʝʥʝʨʘʮʽʾ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʦʢʩʠʯʥʠʤ ʽ ʬʽʟʠʯʥʠʤ 

ʚʧʣʠʚʦʤ ʨʘʥʦʚʦʛʦ ʚʤʽʩʪʫ: ʢʽʧʪʷʚʠ, ʤʝʪʘʣʫ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʚʪʦʨʠʥʥʽ 

ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ, ʧʦʨʫʰʫʶʯʠ ʪʨʦʬʽʢʫ ʽ 

ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ.   

ʇʨʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʪʨʘʚʤʘʪʠʯʥʽ 

ʧʦʨʫʰʝʥʥʷ ʫ ʧʘʨʝʥʭʠʤʽ ʣʝʛʝʥʴ ʧʨʠ ɺʇʇɻ ʚʞʝ ʫ ʧʝʨʰʽ ʛʦʜʠʥʠ ʚʽʜ ʤʦʤʝʥʪʫ 

ʧʦʨʘʥʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ CD68+-ʤʘʢʨʦʬʘʛʽʚ. ɼʦ ʢʽʥʮʷ 

ʜʨʫʛʦʾ-ʪʨʝʪʴʦʾ ʜʦʙʠ CD68+-ʤʘʢʨʦʬʘʛʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʢʦʤʧʘʢʪʥʦ ʫ 

ʜʝʤʘʨʢʘʮʽʡʥʽʡ ʟʦʥʽ, ʚʽʜʤʝʞʫʶʯʠ ʚʦʛʥʠʱʘ ʛʝʤʦʨʘʛʽʡ ʪʘ ʥʝʢʨʦʟʽʚ ʚʽʜ ʬʦʢʫʩʽʚ 

ʜʠʩ- ̔  ʘʪʝʣʝʢʪʘʟʽʚ. CD68+-ʤʘʢʨʦʬʘʛʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʜʽʣʷʥʢʘʭ 

ʬʽʙʨʦʟʫ ʽ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ ʚʽʜ ʤʦʤʝʥʪʫ ɺʇʇɻ ʪʘ ʩʪʘʶʪʴ ʦʩʥʦʚʥʠʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ TGF-ɓ1 ʽ VEGF. ʊʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ TGF-ɓ1 ʽ 

ʩʫʜʠʥʥʦ-ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ VEGF ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 
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ʫ ʤʘʢʨʦʬʘʛʘʭ, ʣʝʡʢʦʮʠʪʘʭ, ʣʽʤʬʦʮʠʪʘʭ, ʬʽʙʨʦʙʣʘʩʪʘʭ ʪʘ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʟ 

ʧʝʨʰʦʾ ʜʦʙʠ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ; ʜʦ 10 ʜʦʙʠ ʝʢʩʧʨʝʩʽʷ TGF-ɓ1 

ʩʪʘ̒ ʟʥʘʯʥʦʶ, ʪʦʜʽ ʷʢ VEGF ʩʣʘʙʢʦ ʤʘʨʢʫʻ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʢʘʧʽʣʷʨʽʚ, ʘʪʨʝʨʽʦʣ, 

ʧʦʦʜʠʥʦʢʽ ʤʘʢʨʦʬʘʛʠ. ʊʘʢʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʢʘʨʪʠʥʘ ʧʦʷʩʥʶʻ ʜʦʚʛʦʪʨʠʚʘʣʠʡ 

ʧʝʨʽʦʜ ʟʘʛʦʻʥʥʷ ɺʇʇɻ: ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʟʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʢʦʣʦʨʘʥʦʚʽ 

ʦʩʝʨʝʜʢʠ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʩʪʘʶʪʴ ʥʝʩʧʨʦʤʦʞʥʠʤʠ ʜʦ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ. 

ɺʤʽʩʪ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ (Collagen IV) ʫ ʧʝʨʰʫ ʜʦʙʫ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ ʻ ʤʽʥʽʤʘʣʴʥʠʤ, ʟʨʦʩʪʘʻ ʜʦ 10 ʜʦʙʠ ʪʘ ʚʠʷʚʣʷʻʪʴʩʷ ʫ 

ʧʦʣʷʭ ʬʽʙʨʦʟʫ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʽʚ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ ʯʝʨʝʟ 10 ʤʽʩʷʮʽʚ. ʁʦʛʦ 

ʥʘʷʚʥʽʩʪʴ ʪʘʢʦʞ ʤʦʞʝ ʦʙʫʤʦʚʣʶʚʘʪʠ ʩʣʘʙʢʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘʤʽʱʝʥʥʷ ʨʘʥʦʚʦʛʦ 

ʢʘʥʘʣʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʤ ʨʫʙʮʝʤ. ɺʠʟʥʘʯʝʥʥʷ ɯɻʍ-ʤʝʪʦʜʦʤ ʝʢʩʧʨʝʩʽʾ CD68, 

TGF-ɓ1, VEGF ʪʘ Collagen IV ʚ ʥʝʚʝʣʠʢʠʭ ʰʤʘʪʦʯʢʘʭ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ, 

ʚʠʣʫʯʝʥʠʭ ʧʽʜ ʯʘʩ ɺɸʊʉ, ʫ ʧʝʨʰʽ 10 ʜʽʙ ʚʽʜ ʤʦʤʝʥʪʫ ɺʇʇɻ ʪʘ ʥʘ ʧʦʜʘʣʴʰʠʭ 

ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʜʦʧʦʤʦʞʝ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʨʝʙʽʛ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʽ 

ʢʦʨʠʛʫʚʘʪʠ ʤʝʪʦʜʠ ʾʾ ʪʝʨʘʧʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʛʥʝʧʘʣʴʥʝ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ 

ʪʢʘʥʠʥʠ ʜʠʢʪʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʭʽʨʫʨʛʽʯʥʦʛʦ ʪʘ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʨʦʙʣʝʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʷʚʣʝʥʠʭ 

ʧʨʠʯʠʥ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʜʘʥʠʭ ʜʦʟʚʦʣʠʣʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ. 

ʊʘʢ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʜʦʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʤʘʛʥʽʪʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜ ʯʘʩ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʙʫʣʦ 

ʚʠʜʘʣʝʥʦ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 42 (54,5%), ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 23 (27,4%) 

ʩʪʦʨʦʥʥʽʭ ʪʽʣʘ, ʧʨʠ ʮʴʦʤʫ 10 (15,4%) ʉʊ ʙʫʣʠ ʚʠʜʘʣʝʥʽ ʧʨʠ ʫʩʢʣʘʜʥʝʥʦʤʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʝʙʽʛʫ, ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʨʷʜ ʟ 

ʙʨʦʥʭʦʤ, ʚʝʣʠʢʠʤʠ ʩʫʜʠʥʘʤʠ, ʛʥʽʡʥʠʤ ʧʨʦʮʝʩʦʤ ʚ ʪʝʨʤʽʥʠ ʚʽʜ 1 ʤʽʩʷʮʷ ʜʦ 2 

ʨʦʢʽʚ. 

ɿʘ ʨʦʟʤʽʨʘʤʠ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʚʩʽ ʚʝʣʠʢʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ï 9 

(13,8%), ʯʘʩʪʠʥʘ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ï 35(53,9%) ʪʘ ʯʘʩʪʠʥʘ ʤʘʣʠʭ ʉʊ ï 

21(32,3%). ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʚʝʣʠʢʽ ʉʊ ʚʠʜʘʣʝʥʽ, ʙʽʣʴʰʽʩʪʴ ʉʊ ʩʝʨʝʜʥʽʭ 
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ʨʦʟʤʽʨʽʚ ʚʠʜʘʣʝʥʦ ʪʘ ʤʝʥʰʘ ʯʘʩʪʠʥʘ ʉʊ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ. ɺʩʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ 

ʣʝʛʝʥʴ ʙʫʣʠ ʤʝʪʘʣʝʚʽ ʪʘ ʚʦʣʦʜʽʣʠ ʬʝʨʦʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʆʪʨʠʤʘʥʽ ʢʣʽʥʽʯʥʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʜʘʥʽ ʩʪʘʣʠ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ-ʣʽʢʫʚʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʨʠ ɺʇʇɻ ʟ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʦʙʩʷʛʫ ʣʽʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʩʷʛʫ  

ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ ʣʝʛʝʥʴ, ʥʘʷʚʥʦʩʪʽ,  ʢʽʣʴʢʦʩʪʽ, ʨʦʟʤʽʨʽʚ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʉʊ ʪʘ  

ʩʪʫʧʝʥʷ ʛʝʨʤʝʪʠʟʘʮʽʾ ʧʘʨʝʥʭʽʤʠ ʣʝʛʝʥʽ. 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ-

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʽʡʩʴʢʦʚʦʾ ʭʽʨʫʨʛʽʾ - ʧʦʣʽʧʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʟ ɺʇʇɻ, ʷʢʽ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʚ ʙʦʡʦʚʠʭ ʜʽʷʭ ʚ ʟʦʥʽ 

ʧʨʦʚʝʜʝʥʥʷ ɸʊʆ/ʆʆʉ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʠʭ 

ʤʝʪʦʜʽʚ ʘʧʘʨʘʪʥʦʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʥʦʚʠʭ ʭʽʨʫʨʛʽʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ˇʝʥʝʟʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʠʢ 

ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʾ, ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʦʙ'ʻʢʪʠʚʥʠʭ ʧʦʢʘʟʘʥʴ 

ʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ  ʚʪʨʫʯʘʥʥʷ ʟ ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʣʝʛʝʥʴ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʘʪʦʛʝʥʝʟʫ, ʜʽʘʛʥʦʩʪʠʢʠ, ʦʮʽʥʢʠ 

ʚʘʞʢʦʩʪʽ ʩʪʘʥʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʘ ʫ ʢʣʽʥʽʢʫ ʫʜʦʩʢʦʥʘʣʝʥʘ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʘ ʪʘʢʪʠʢʘ ʫ 

ʧʦʨʘʥʝʥʠʭ ʟ ɺʇʇɻ. 

ɺ ʚʽʜʜʘʣʝʥʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʧʥʝʚʤʦʬʽʙʨʦʟʫ ʟʤʝʥʰʠʣʘʩʴ ʟ 9 (12,7%) ʜʦ 4 (6,5%), ʧʣʝʚʨʦ-ʣʝʛʝʥʝʚʠʭ ʩʧʘʡʦʢ 

ʟ 12 (16,9%) ʜʦ 1 (1,6%), ʘ ʟʘʛʘʣʦʤ ʫʩʢʣʘʜʥʝʥʥʷ ʟʤʝʥʰʠʣʠʩʴ ʟ 27 (38%) ʜʦ 5 

(8,1%) ʚʠʧʘʜʢʽʚ. ɺʽʜʤʽʯʘʣʦʩʴ ʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʟ 

ɺʇʇɻ, ʧʨʠ ʮʴʦʤʫ: ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʟʙʽʣʴʰʠʣʠʩʴ ʟ 44 (62%) ʜʦ 57 

(91,9%), ʟʘʜʦʚʽʣʴʥʽ ʟʤʝʥʰʠʣʠʩʴ ʟ 24 (33,8%) ʜʦ 5 (8,1%), ʥʝʟʘʜʦʚʽʣʴʥʽ 

ʟʤʝʥʰʠʣʠʩʴ ʟ 3 (2,3%) ʜʦ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ. ɺʽʜʤʽʯʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʣʽʞʢʦ-ʜʥʷ ʟ 19,6Ñ1,1 ʫ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʜʦ 9,5Ñ1,3 ʫ ʦʩʥʦʚʥʠʡ 

ʛʨʫʧʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʜʦʟʚʦʣʠʣʦ 
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ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʦʩʪʽ ʫʩʢʣʘʜʥʝʥʴ ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʟ 

41 (37,3%) ʜʦ 4 (4,1%). 

ʆʪʨʠʤʘʥʽ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʤʦʨʬʦ-ʬʫʥʢʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʣʝʛʝʥʴ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʭʽʨʫʨʛʽʯʥʠʭ ʚʽʜʜʽʣʝʥʴ ɺʄʂʎ 

ʇʥʈ, ɺʄʂʎ ʇʈ, ʚʽʜʜʽʣʝʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʭʽʨʫʨʛʽʾ, ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʰʦʢʫ, 

ʚʽʡʩʴʢʦʚʦʾ ʭʽʨʫʨʛʽʾ ʟ ʭʽʨʫʨʛʽʻʶ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʪʘʥʽʚ ɼʋ çɯɿʅʍ ʽʤ. ɺ.ʊ. ɿʘʡʮʝʚʘ 

ʅɸʄʅ ʋʢʨʘʾʥʠè ʜʦʟʚʦʣʠʣʦ ʜʦʢʘʟʦʚʦ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ 

ʧʦʨʘʥʝʥʠʭ ʟ ɺʇʇɻ ʽ ʩʧʨʠʷʪʠ ʧʦʣʽʧʰʝʥʥʶ ʷʢʦʩʪʽ ʾʭʥʴʦʛʦ ʞʠʪʪʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ.  

ʉʧʦʜʽʚʘʻʤʦʩʷ, ʱʦ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʥʦʚʽ ʪʝʦʨʝʪʠʯʥʽ ʜʘʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ ʜʣʷ 

ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʯʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ. 

 

  



181 
 

ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ-

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʽʡʩʴʢʦʚʦʾ ʭʽʨʫʨʛʽʾ - ʧʦʣʽʧʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ  

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʟ  ɺʇʇɻ, ʷʢʽ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʚ ʙʦʡʦʚʠʭ ʜʽʷʭ ʚ ʟʦʥʽ 

ʧʨʦʚʝʜʝʥʥʷ ɸʊʆ/ʆʆʉ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʠʭ 

ʤʝʪʦʜʽʚ ʘʧʘʨʘʪʥʦʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʥʦʚʠʭ ʭʽʨʫʨʛʽʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ˇʝʥʝʟʫ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʠʢ ʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʾ, 

ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʦʙ'ʻʢʪʠʚʥʠʭ ʧʦʢʘʟʘʥʴ ʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ  ʟ ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʣʝʛʝʥʴ. 

 

1.  ʋ ʩʪʨʫʢʪʫʨʽ ʩʫʯʘʩʥʦʾ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ ʚ ʫʤʦʚʘʭ ɸʊʆ/ʆʆʉ ʩʝʨʝʜ 

ʧʦʨʘʥʝʥʠʭ ʟ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʧʨʦʥʠʢʘʶʯʠʤʠ 

ʻ 14,28Ñ1,9% ʚʠʧʘʜʢʽʚ. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʻ ʧʦʦʜʠʥʦʢʽ  

90,8Ñ2,0%, ʦʩʢʦʣʢʦʚʽ 79,7Ñ2,8% ɺʇʇɻ ʟ ʫʨʘʞʝʥʥʷʤ ʣʽʚʦʾ ʘʙʦ ʧʨʘʚʦʾ 

ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ 94,76Ñ3,5%.  

2.  ʅʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ɺʇʇɻ ʧʦʚôʷʟʘʥʽ ʥʝʜʦʩʪʘʪʥʽʤ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʦʙʩʪʝʞʝʥʥʷ (ʋɿɼ, ɺʊʉ, ʄʉʂʊ), ʘ ʥʝʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ (ʩʢʘʨʛʠ, 

ʘʥʘʤʥʝʟ, ʬʽʟʽʢʘʣʴʥʠʡ ʦʛʣʷʜ, ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ) ʥʝ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ. ʅʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʫ ʧʦʨʘʥʝʥʠʭ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʚʨʘʭʫʚʘʥʥʷʤ ʪʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʽʯʥʦʾ ʜʽʣʷʥʮʽ 

ʧʦʨʘʥʝʥʥʷ, ʚʠʞʠʜʘʣʴʥʦʶ ʪʘʢʪʠʢʦʶ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ, ʙʽʣʴʰ ʯʘʩʪʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʦʨʘʢʦʪʦʤʽʡ, ʚʽʜʩʫʪʥʽʩʪʶ ʯʽʪʢʠʭ ʨʦʟʤʝʞʫʚʘʣʴʥʠʭ ʧʦʢʘʟʘʥʴ 

ʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ 

ʧʦʨʘʥʝʥʠʭ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʥʦʚʽ ʤʘʣʦʽʥʚʘʟʽʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʘ ʩʘʤʝ: 

ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ, 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʤʘʛʥʽʪʦʜʝʪʝʢʮʽʾ; ʋɿɼ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʙʩʷʛʫ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʴ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʣʽʢʫʚʘʥʥʷ; ʦʙ'ʻʢʪʠʚʽʟʦʚʘʥʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʩʪʫʧʣʝʥʥʷʤ ʧʦʚʽʪʨʷ ʟ ʧʣʝʚʨʘʣʴʥʠʭ ʧʦʨʦʞʥʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʦʧʨʘʮʴʦʚʘʥʦ ʥʦʚʽ ʭʽʨʫʨʛʽʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ 

ʤʝʪʘʣʝʚʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʪʽʣ ʧʽʜ ʯʘʩ ɺɸʊʉ ʪʘ ʪʦʨʘʢʦʪʦʤʽʡ; ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʧʦʢʘʟʘʥʥʷ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ɺɸʊʉ ʫ ʧʦʨʘʥʝʥʠʭ ʟ ɺʇʇɻ ʥʘ ɯɯɯ ʨʽʚʥʽ 

ʥʘʜʘʥʥʷ ʄɼ; ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʜ̔ ʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ.  

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ çʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫè ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ 

ʨʦʟʤʽʨʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʣʝʛʝʥʽ ʟ ʧʦʭʠʙʢʦʶ  ʚʽʜ 6,8 ʜʦ 7,2%, ʱʦ ʤʘʻ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʨʦʟʨʦʙʮʽ ʧʦʜʘʣʴʰʦʾ ʭʽʨʫʨʛʽʯʥʦʾ 

ʪʘʢʪʠʢʠ. ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʟʦʨʫ ʟʙʽʣʴʰʫʶʪʴ ʜʝʪʘʣʽʟʘʮʽʶ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ 

ʨʦʟʤʽʨʽʚ ʉʊ ʣʝʛʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʫʨʘʭʫʚʘʥʥʷ ʾʭ ʱʽʣʴʥʦʩʪʽ ʪʘ ʤʽʥʽʤʽʟʫʻ 

ʧʦʤʠʣʢʠ  ʧʦʚôʷʟʘʥʽ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʩʪʦʨʦʥʥʽʭ 

ʪʽʣ (ʤʝʪʘʣ, ʩʢʣʦ, ʜʝʨʝʚʦ, ʧʣʘʩʪʤʘʩʘ).  

5. ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ʙʦʡʦʚʦʾ ʪʨʘʚʤʠ ʛʨʫʜʝʡ ʧʝʨʝʚʘʞʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʤʘʩʠʚʥʠʤʠ 

ʛʝʤʦʨʘʛʽʷʤʠ, ʽʤʙʽʙʽʮʽʻʶ ʢʨʦʚôʶ ʫʩʽʭ ʪʢʘʥʠʥ ʣʝʛʝʥʽ ʟ ʛʽʧʦʢʩʽʻʶ, ʚʪʦʨʠʥʥʠʤʠ 

ʬʽʙʨʠʥʦʾʜʥʠʤʠ ʥʝʢʨʦʟʘʤʠ ʪʘ ʜʠʩʪʨʦʬʽʻʶ ʤôʷʟʦʚʦʾ, ʬʽʙʨʦʟʥʦʾ, ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʩʫʜʠʥ ʟ ʘʪʝʣʝʢʪʘʟʘʤʠ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʘʤʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ 

ʪʨʦʬʽʢʫ ʽ ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ ʣʝʛʝʥʴ.  ɿʘ ʜʘʥʠʤʠ ɯɻʍ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ TGF-ɓ1 ʽ ʩʫʜʠʥʥʦ-ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ 

ʬʘʢʪʦʨ ʨʦʩʪʫ VEGF ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʫ ʤʘʢʨʦʬʘʛʘʭ, 

ʣʝʡʢʦʮʠʪʘʭ, ʣʽʤʬʦʮʠʪʘʭ, ʬʽʙʨʦʙʣʘʩʪʘʭ ʪʘ ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ ʟ ʧʝʨʰʦʾ ʜʦʙʠ 

ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ; ʜʦ 10 ʜʦʙʠ ʝʢʩʧʨʝʩʽʷ TGF-ɓ1 ʩʪʘʻ 

ʟʥʘʯʥʦʶ, ʪʦʜʽ ʷʢ VEGF ʩʣʘʙʢʦ ʤʘʨʢʫʻ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʢʘʧʽʣʷʨʽʚ, ʘʨʪʝʨʽʦʣ, 

ʧʦʦʜʠʥʦʢʽ ʤʘʢʨʦʬʘʛʠ. ʊʘʢʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʢʘʨʪʠʥʘ ʧʦʷʩʥʶʻ 

ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʟʘʛʦʻʥʥʷ ɺʇʇɻ: ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʟʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘʚʢʦʣʦʨʘʥʦʚʽ ʦʩʝʨʝʜʢʠ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʩʪʘʶʪʴ ʥʝʩʧʨʦʤʦʞʥʠʤʠ 

ʜʦ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ. ʅʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʢʦʣʘʛʝʥʫ IV ʪʠʧʫ (Collagen IV) 

ʫ ʧʦʣʷʭ ʬʽʙʨʦʟʫ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟʽʚ ʧʘʨʝʥʭʠʤʠ ʣʝʛʝʥʴ, ʚ ʪʝʨʤʽʥ ʜʦ 10 ʤʽʩʷʮʽʚ 
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ʧʽʩʣʷ ɺʇʇɻ, ʦʙʫʤʦʚʣʶʻ ʩʣʘʙʢʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘʤʽʱʝʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʤ ʨʫʙʮʝʤ. 

6.  ʇʨʠ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʘ ̔ ʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʩʢʣʘʜʥʝʥʴ ʫ 

ʥʘʡʙʣʠʞʯʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʟ 41 (37,3%) ʜʦ 4 (4,1%). ʋ 

ʚʽʜʜʘʣʝʥʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʧʥʝʚʤʦʬʽʙʨʦʟʫ ʟʤʝʥʰʠʣʘʩʴ ʟ 9 (12,7%)  ʜʦ 4 (6,4%), ʧʣʝʚʨʦ-ʣʝʛʝʥʝʚʠʭ 

ʩʧʘʡʦʢ ʟ 12 (17%) ʜʦ 1 (1,6%), ʘ ʟʘʛʘʣʦʤ ʫʩʢʣʘʜʥʝʥʥʷ ʟʤʝʥʰʠʣʠʩʴ ʟ 27 

(37,5%) ʜʦ 5 (8,1%) ʚʠʧʘʜʢʽʚ. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ 

ʟʙʽʣʴʰʠʣʠʩʴ ʟ 44 (62%) ʜʦ 57 (91,9%), ʟʘʜʦʚʽʣʴʥʽ ʟʤʝʥʰʠʣʠʩʴ ʟ 24 (33,8%) 

ʜʦ 5 (8,1%), ʘ ʥʝʟʘʜʦʚʽʣʴʥʽ - ʟ 3 (2,3%) ʜʦ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ. ɿʘʛʘʣʴʥʠʡ 

ʣʽʞʢʦ-ʜʝʥʴ ʩʢʣʘʚ 9,5Ñ1,3 ʫ ʦʩʥʦʚʥʠʡ ʛʨʫʧʽ ʪʘ 19,6Ñ1,1 ʫ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. 

 

ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

 

1. ʄʘʣʦʽʥʚʘʟʠʚʥʠʡ ʤʝʪʦʜ ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʾ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʧʝʨʰʽ 

ʛʦʜʠʥʠ ʧʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʨʘʥʝʥʦʛʦ ʟ ɺʇʇɻ ʚ ʢʣʽʥʽʢʫ, ʜʦʟʚʦʣʷʻ 

ʧʝʨʚʠʥʥʦ ʚʠʷʚʠʪʠ ʙʦʡʦʚʽ ʧʦʰʢʦʜʞʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʪʦʯʥʦʛʦ ʦʙʩʷʛʫ 

ʛʝʤʦʪʦʨʘʢʩʫ ʽ ʛʝʤʦʧʝʨʠʢʘʨʜʫ ʪʘ ʥʝʛʘʡʥʦ ʧʨʠʡʥʷʪʠ ʦʙˇʨʫʥʪʦʚʘʥʝ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʜʘʣʴʰʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʘʢʪʠʢʠ. 

2. ʇʨʦʚʝʜʝʥʥʷ ʨʘʥʥʴʦʾ ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʾ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʪʠ 

ʧʣʝʚʨʘʣʴʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʪʨʘʚʤʠ ʛʨʫʜʝʡ, ʧʽʩʣʷʪʨʘʚʤʘʪʠʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʛʨʫʜʥʠʭ ʦʨʛʘʥʽʚ, ʟʨʦʙʠʪʠ ʾʭ ʝʥʜʦʩʢʦʧʽʯʥʫ ʢʦʨʝʢʮʽʶ, ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʠʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ ʤʦʞʣʠʚʠʭ ʞʠʪʪʻʚʦ ʟʘʛʨʦʟʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʥʝ 

ʦʙʪʷʞʫʻ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥ ʧʦʨʘʥʝʥʦʛʦ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʣʽʥʽʮʽ ʨʘʥʥʽʭ 

ʝʥʜʦʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ 

ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʝʪʘʧʫ ʣʽʢʫʚʘʥʥʷ ʽ ʜʦʩʷʛʪʠ ʟʘʜʦʚʽʣʴʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

3. ʂʣʽʥʽʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʧʣʝʚʨʘʣʴʥʦʾ ʪʘ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ, ʘ ʪʘʢʦʞ 
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ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʬʽʢʩʘʮʽʾ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʪʘ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʢʦʥʫʶʪʴ ʝʢʩʪʨʝʥʽ 

ʤʘʣʦʽʥʚʘʟʠʚʥʽ ʤʘʣʦʽʥʚʘʟʠʚʥʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʚ ʩʫʧʨʦʚʦʜʽ 

ʜʦʧʦʤʽʞʥʦʾ ɺɸʊʉ, ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʽʟ ɺʇʇɻ. 

4. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʢʫ ʥʦʚʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ 

ʧʦʣʽʧʰʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʽ ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ, ʟʥʠʟʠʪʠ 

ʽʥʚʘʣʽʜʠʟʘʮʽʶ ʚʽʡʩʢɹʦʚʠʭ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʽʣʴʰ ʰʚʠʜʢʦʛʦ ʽ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʧʦʚʝʨʥʝʥʥʷ ʾʭ ʜʦ ʣʘʚ ʟʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ɸʪʣʘʩ ʙʦʡʦʚʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʪʨʘʚʤʠ (ʜʦʩʚʽʜ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ 

ʦʧʝʨʘʮʽʾ/ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʠʭ ʩʠʣ) ʇʽʜ ʟʘʛʘʣʴʥʦʶ ʨʝʜʘʢʮʽʻʶ ɺɯ. 

ʎʠʤʙʘʣʶʢʘ. ʍʘʨʢʽʚ: ʂʦʣʝʛʽʫʤ, 2021; 385 ʩ. ISBN 978-617-7687-16-9. 

2. ɹʽʨʶʢʦʚʘ ʊɺ, ʆʣʘʨ ʆɯ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ 

ʤʝʜʠʮʠʥʽ. ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʪʘ ʩʧʦʨʪʫ. 2017;6(8): 

171-4. DOI: http://doi.org/10.26693/jmbs02.06.171. 

3. ɹʦʡʢʦ ɺɺ, ʅʝʚʟʦʨʦʚ ɺʇ, ʅʝʚʟʦʨʦʚʘ ʆʌ, ɿʘʤʷʪʽʥ ʇʄ. ʉʠʩʪʝʤʥʘ, 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘ ʽ ʭʚʠʣʴʦʚʘ ʤʦʨʬʦʤʝʪʨʽʷ. ʍʘʨʢʽʚ: ʂʦʣʝʛʽʫʤ, 2019, 296 ʩ. 

ISBN 987-617-7687-04-6. 

4. ɹʦʡʢʦ ɺɺ, ʅʝʚʟʦʨʦʚ ɺʇ, ʅʝʚʟʦʨʦʚʘ ʆʌ, ɿʘʤʷʪʠʥ ʇʅ. ɼʝʬʦʨʤʘʮʠʠ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʽʭ ʤʝʤʙʨʘʥ ʠ ʘʢʪʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʧʘʪʦʣʦʛʠʠ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2019;2:47-51. 

5. ɹʦʡʢʦ ɺɺ, ʇʨʘʩʦʣ ɺʆ, ʈʦʛʦʚʩʴʢʠʡ ɺʄ, ɯʚʘʥʦʚʘ ʖɺ. ʋʰʢʦʜʞʝʥʥʷ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʫʜʠʥ (ʪʨʘʚʤʠ ʚʦʻʥʥʦʛʦ ʪʘ ʤʠʨʥʦʛʦ ʯʘʩʽʚ). ʍʘʨʢʽʚ: 

ʇʨʦʤʽʥʴ, 2020; 216 ʩ. 

6. ɹʦʡʢʦ ɺɺ, ɿʘʤʷʪʽʥ ʇʄ, ɹʝʨʝʩʥʻʚ ʉʆ, ɿʘʤʷʪʽʥ ɼʇ, ɹʫʥʽʥ ʖɺ, ʇʨʦʚʘʨ ʃɺ, 

ʂʨʠʮʘʢ ɺ.ɺ. ɺʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ 

ʧʨʦʥʠʢʘʶʯʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʪʘ ʢʦʣʦʪʦ-ʨʽʟʘʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʝʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʽʨʘʣʴʥʦʾ ʢʦʤʧ`ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ 

ʰʢʦʣʘ. 2020;4:47-54. DOI: https://doi.org/10.37699/2308-7005.4.2020.09. 

7. ɹʦʡʢʦ ɺ, ɿʘʤʷʪʽʥ ʇ, ɹʫʥʽʥ ʖ, ɹʝʨʝʩʥʻʚ ʉ, ʃʽʪʚʽʰʢʦ ɺ, ɿʘʤʷʪʽʥ ɼ, ʇʨʦʚʘʨ 

ʃ, ʂʨʽʮʘʢ ɺ. ɼʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʨʘʣʴʥʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʪʦʤʦʛʨʘʬʽʾ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ 
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8. ɹʦʡʢʦ ɺɺ, ɿʘʤʷʪʽʥ ʇʄ, ʇʨʘʩʦʣ ɺʆ, ɹʫʯʥʻʚʘ ʆɺ, ʊʘʨʘʙʘʥ ɯɸ, ɿʘʤʷʪʽʥ ɼʇ. 

ʅʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʥʥʷ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʧʨʠ ʚʠʙʫʭʦʚʠʭ ʧʦʨʘʥʝʥʥʷʭ ʩʝʨʮʷ. ɾʫʨʥʘʣ ʅɸʄʅ ʋʢʨʘʾʥʠ. 2023;3-

4(29):140-6. DOI: https://doi.org/10.37621/JNAMSU-2023-3-4-3. 

9. ɹʦʡʢʦ Bɺ, ɿʘʤʷʪʽʥ ʇʄ, ʂʨʠʮʘʢ ɺɺ, ɿʘʤʷʪʽʥ ɼʇ, ʐʝʚʯʝʥʢʦ ʆʄ, ɹʫʥʽʥ 

ʖʄ. ɻʥʽʡʥʠʡ ʧʽʩʣʷʪʨʘʚʤʘʪʠʯʥʠʡ ʤʝʜʽʘʩʪʽʥʽʪ ʷʢ ʫʩʢʣʘʜʥʝʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ 

ʰʢʦʣʘ. 2022;2:55-8. DOI: https://doi.org/10.37699/2308-7005.2.2022.11. 

10. ɹʦʡʢʦ ɺɺ, ʂʨʠʮʘʢ ɺɺ, ɿʘʤʷʪʽʥ ʇʄ, ʐʝʚʯʝʥʢʦ ʆʄ, ɿʘʤʷʪʽʥ ɼʇ, ʍʦʨʦʰʫʥ 

ɽʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɹʫʥʽʥ ʖʄ. ɺʠʧʘʜʦʢ ʫʩʧʽʰʥʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʦʛʦ ʽʟ ʛʥʽʡʥʠʤ ʤʝʜʽʘʩʪʠʥʽʪʦʤ ʧʽʩʣʷ 

ʧʦʰʢʦʜʞʝʥʥʷ ʛʨʫʜʝʡ ʽ ʰʠʾ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʍʘʨʢʽʚʩʴʢʘ 

ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2022;3:67-9. DOI: https://doi.org/10.37699/2308-

7005.3.2022.12. 

11. ɹʦʡʢʦ ɺ.ɺ., ɹʫʥʽʥ ʖ.ɺ., ɺʝʨʙʘ ɸ.ɺ. [ʪʘ ʽʥ.]. ʃʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʠʭ ʟ 

ʙʦʡʦʚʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ ʛʨʫʜʝʡ: ʤʦʥʦʛʨʘʬʽʷ. ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʠ 
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ʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʣʽʢʫʚʘʥʥʽ ʧʦʨʘʥʝʥʠʭ ʟ ʙʦʡʦʚʦʶ 
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ɼʦʜʘʪʦʢ ɸ 

ʉʇʀʉʆʂ ʇʈɸʎʔ, ʆʇʋɹʃɯʂʆɺɸʅʀʍ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ɺʠʜʘʥʥʷ, ʫ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

1. ɹʫʥʽʥ ʖɺ, ɿʘʤʷʪʽʥ ʇʄ, ʄʠʭʽʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɹʝʨʝʩʥʻʚ ʉʆ, 
ʇʨʦʚʘʨ ʃɺ. ɽʚʦʣʶʮʽʷ ʧʦʛʣʷʜʽʚ ʥʘ ʨʦʟʨʦʙʢʫ ʡ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʘ ʧʨʠʢʣʘʜʽ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 

2020;2:113-8. DOI: https://doi.org/10.37699/2308-7005.2.2020.23. 

(ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ 

ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

2. ɹʫʥʽʥ ʖ, ɺʘʢʫʣʽʢ ɭ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʉʤʝʣʷʢʦʚ ʂ,  
ʗʩʠʥʩʴʢʠʡ ʆ. ʆʮʽʥʢʘ ʨʦʟʤʽʨʽʚ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʣʝʛʝʥʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʽ ʢʣʽʥʽʯʥʘ ʤʝʜʠʮʠʥʘ. 

2020;89(4):87-94. DOI: https://doi.org/10.35339/ekm.2020.89.04.13. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ,  ʦʬʦʨʤʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

3.  ɹʦʡʢʦ ɺɺ, ɿʘʤʷʪʽʥ ʇʄ, ɹʝʨʝʩʥʻʚ ʉʆ, ɿʘʤʷʪʽʥ ɼʇ, ɹʫʥʽʥ ʖɺ, ʇʨʦʚʘʨ 

ʃɺ, ʂʨʠʮʘʢ ɺ.ɺ. ɺʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ 

ʧʨʦʥʠʢʘʶʯʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʪʘ ʢʦʣʦʪʦ-ʨʽʟʘʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʛʨʫʜʝʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʽʨʘʣʴʥʦʾ ʢʦʤʧ`ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ 

ʰʢʦʣʘ. 2020;4:47-54. DOI: https://doi.org/10.37699/2308-7005.4.2020.09. 

(ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ ʣʽʢʫʚʘʣʴʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘʢʪʠʢʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

4. ɹʫʥʽʥ ʖ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʗʢʠʤʦʚʘ ʊ. ʆʩʦʙʣʠʚʦʩʪʽ 
ʧʘʪʦʤʦʨʬʦʟʫ ʚʦʛʥʝʧʘʣʴʥʠʭ ʨʘʥ ʣʝʛʝʥʴ. ʄʝʜʠʮʠʥʘ ʩʴʦʛʦʜʥʽ ʽ ʟʘʚʪʨʘ. 

2021;90(1):4-12. DOI: https://doi.org/10.35339/msz.2021.90.01.01. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʟʙʽʨ ʤʘʪʝʨʽʘʣʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ) 

5. ɹʫʥʽʥ ʖ, ʄʠʭʘʡʣʫʩʦʚ ʈ, ʅʝʛʦʜʫʡʢʦ ɺ, ʅʝʯʫʡʚʽʪʝʨ ʆ, ʇʝʨʰʠʥʘ ʖ, 

ʗʩʠʥʩʴʢʠʡ ʆ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʤʝʥʝʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʄʝʜʠʮʠʥʘ ʩʴʦʛʦʜʥʽ ʽ 

ʟʘʚʪʨʘ. 2021;90(2):30-9. DOI: https://doi.org/10.35339/msz.2021.90.2.bmn. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʟʙʽʨ ʤʘʪʝʨʽʘʣʫ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ) 

6. ʗʢʦʚʮʦʚʘ ɯɯ, ɼʘʥʠʣʶʢ ʉɺ, ɿʘʤʷʪʽʥ ʇʄ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, 
ɹʫʥʽʥ ʖɺ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʛʝʥʴ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʥʷʭ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;2:109-15. 

DOI: https://doi.org/10.37699/2308-7005.2.2021.20. (ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ 

ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ,  

ʦʬʦʨʤʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 
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7. ɹʫʥʽʥ ʖɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ., ʇʦʧʦʚʘ ʆʄ, ʍʦʨʦʰʫʥ ɽʄ. 
ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʝʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʫʣʴʤʦʥʠʪʫ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʦʤʫ ʧʦʨʘʥʝʥʥʽ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ 

ʜʠʥʘʤʽʮʽ. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2021;2(160):173-6. DOI: 

https://doi.org/10.29254/2077-4214-2021-2-160-173-176. (ɿʜʦʙʫʚʘʯʝʤ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ, 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ 

ʩʪʘʪʪʽ). 

8. ʂʫʧʨʽʷʥʯʫʢ ɺɺ, ɹʫʥʽʥ ʖɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʍʦʨʦʰʫʥ 
ɽʄ, ʐʠʧʽʣʦʚ ʉɸ, ɹʝʨʝʩʥʻʚ ʉʆ. ʇʦʢʘʟʘʥʥʷ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ 

ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʣʝʛʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʍʘʨʢʽʚʩʴʢʘ 

ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;3:43-7. DOI: https://doi.org/10.37699/2308-

7005.3.2021.09. (ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ, 

ʚʠʢʦʥʘʥʦ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ  ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦ ʪʝʢʩʪ ʩʪʘʪʪʽ). 

9. Tsema Ie, Humenyuk K, Kravchenko K, Yurkiv O, Dubenko D, Khuda M, 

Myrhorodskiy D, Bunin Yu. Bilateral Gunshot Wounds to the Chest at 

Different Levels of Medical Care. Journal of Education, Health and Sport. 

2021;11(04):92-100. DOI: https://doi.org/10.12775/JEHS.2021.11.04.010. 

(ɿʜʦʙʫʚʘʯʝʤ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ 

ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

10. ʏʝʨʥʷʚʩʴʢʠʡ ɭʆ, ɹʫʥʽʥ ʖɺ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʍʦʨʦʰʫʥ 
ɽʄ, ʐʠʧʽʣʦʚ ʉɸ, ɿʘʤʷʪʽʥ ʇʄ. ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʪʨʘʪʦʤʽʨʘ ʂʦʨʽʦʣʽʩʘ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʴ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ 

ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʧʨʦʥʠʢʘʶʯʠʤʠ ʧʦʨʘʥʝʥʥʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ʍʘʨʢʽʚʩʴʢʘ 

ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2021;4:52-5. DOI: https://doi.org/10.37699/2308-

7005.4.2021.10. (ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

11. ɹʦʡʢʦ Bɺ, ɿʘʤʷʪʽʥ ʇʄ, ʂʨʠʮʘʢ ɺɺ, ɿʘʤʷʪʽʥ ɼʇ, ʐʝʚʯʝʥʢʦ ʆʄ, ɹʫʥʽʥ 
ʖʄ. ɻʥʽʡʥʠʡ ʧʽʩʣʷʪʨʘʚʤʘʪʠʯʥʠʡ ʤʝʜʽʘʩʪʽʥʽʪ ʷʢ ʫʩʢʣʘʜʥʝʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʨʦʥʠʢʘʶʯʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ 

ʰʢʦʣʘ. 2022;2:55-8. DOI: https://doi.org/10.37699/2308-7005.2.2022.11. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ,  ʦʬʦʨʤʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

12. ɹʦʡʢʦ ɺɺ, ʂʨʠʮʘʢ ɺɺ, ɿʘʤʷʪʽʥ ʇʄ, ʐʝʚʯʝʥʢʦ ʆʄ, ɿʘʤʷʪʽʥ ɼʇ, 
ʍʦʨʦʰʫʥ ɽʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɹʫʥʽʥ ʖʄ. ɺʠʧʘʜʦʢ ʫʩʧʽʰʥʦʛʦ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʘʥʝʥʦʛʦ ʽʟ ʛʥʽʡʥʠʤ 

ʤʝʜʽʘʩʪʠʥʽʪʦʤ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ ʛʨʫʜʝʡ ʽ ʰʠʾ ʚʦʛʥʝʧʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2022;3:67-9. DOI: 

https://doi.org/10.37699/2308-7005.3.2022.12. (ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ 

ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ) 

13. Lurin IA, Khoroshun EM, Nehoduiko VV, Makarov VV, Bunin YuV, 

Salyutin RV, Tertyshnyi SV. Videothoracoscopic removal of a foreign body 

(arrow-shaped element) of gunshot origin from the vertebral body, using 
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radiation and magnetic technologies. Paediatric Surgery. Ukraine. 

2022;4(77):96-100. DOI: https://doi.org/10.15574/PS.2022.77.96. 

(ɿʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ 

ʣʽʢʫʚʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ 

ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

14. Tsumbaliuk VI, Lurin IA, Makarov VV, Nehoduiko VV, Buchnieva OV, 

Tertyshnyi SV, Bunin YV. A clinical case of gunshot shrapnel penetrating 

wound of the chest with injury to the inferior vena cava with migration of a 

foreign body along the blood stream. Zaporozhye medical journal. 

2022;24(6):760-4. DOI: https://doi.org/10.14739/2310-1210.2022.6.266619. 

(ɿʜʦʙʫʚʘʯʝʤ ʟʜʽʡʩʥʝʥʦ ʥʘʙʽʨ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ,  ʦʬʦʨʤʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

15. ʃʫʨʽʥ ɯɸ, ʍʦʨʦʰʫʥ ɽʄ, ʄʘʢʘʨʦʚ ɺɺ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʐʠʧʽʣʦʚ ʉɸ, ɹʫʥʽʥ 

ʖɺ, ʉʘʣʶʪʽʥ ʈɺ. ʆʨʛʘʥʦʟʙʝʨʽʛʘʣʴʥʽ ʦʧʝʨʘʮʽʾ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʪʦʨʘʢʦʘʙʜʦʤʽʥʘʣʴʥʠʭ ʪʘ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʟ ʫʰʢʦʜʞʝʥʥʷʤ 

ʩʝʣʝʟʽʥʢʠ. ʂʣʽʥʽʯʥʘ ʭʽʨʫʨʛʽʷ. 2022;11-12 (89):5-9. DOI: 

https://doi.org/10.26779/2522-1396.2022.11-12.05. (ɿʜʦʙʫʚʘʯʝʤ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ, 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ 

ʩʪʘʪʪʽ). 

16. ɹʦʡʢʦ ɺɺ, ʄʽʥʫʭʽʥ ɼɺ., ʉʝʨʝʥʢʦ ɸɸ, ʍʘʱʠʥʘ ɺʆ, ʂʨʽʮʘʢ ɺɺ, ʊʢʘʯʝʥʢʦ 
ɺɺ, ʂʦʨʞ ʇɯ, ɭʚʪʫʰʝʥʢʦ ɼʆ, ɹʫʥʽʥ ʖɺ, ʄʽʥʫʭʽʥ ɹɼ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʝʦʪʦʨʘʢʦʩʢʦʧʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʣʽʢʫʚʘʥʥʽ ʧʦʨʘʥʝʥʠʭ ʟ ʙʦʡʦʚʦʶ 

ʪʦʨʘʢʘʣʴʥʦʶ ʪʨʘʚʤʦʶ ʥʘ ʝʪʘʧʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ. 

ʍʘʨʢʽʚʩʴʢʘ ʭʽʨʫʨʛʽʯʥʘ ʰʢʦʣʘ. 2024;2-3:223-9. DOI: 

https://doi.org/10.37699/2308-7005.2-3.2024.43. (ɿʜʦʙʫʚʘʯʝʤ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ, 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ 

ʩʪʘʪʪʽ). 

17. Khoroshun E, Negoduiko V, Makarov V, Bunin Yu, Smolyannik K, Dotsenko 

V. ɺʠʧʘʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʽʽʥʚʘʟʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʦʤʫ 

ʧʦʨʘʥʝʥʥʽ ʛʨʫʜʝʡ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʩʝʨʝʜʦʩʪʽʥʥʷ. ʄʝʜʠʮʠʥʘ ʥʝʚʽʜʢʣʘʜʥʠʭ 

ʩʪʘʥʽʚ. 2024;19(8):524ï8. DOI: https://doi.org/10.22141/2224-

0586.19.8.2023.1642. (ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʫʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʪʦʩʦʚʘʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʨʦʟʜʽʣʠ ʩʪʘʪʪʽ). 

ɺʠʜʘʥʥʷ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

18. ɹʦʡʢʦ ɺ, ɿʘʤʷʪʽʥ ʇ, ɹʫʥʽʥ ʖ, ɹʝʨʝʩʥʻʚ ʉ, ʃʽʪʚʽʰʢʦ ɺ, ɿʘʤʷʪʽʥ ɼ, ʇʨʦʚʘʨ 
ʃ, ʂʨʽʮʘʢ ɺ. ɼʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʨʘʣʴʥʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʪʦʤʦʛʨʘʬʽʾ ʫ ʧʦʨʘʥʝʥʠʭ ʽʟ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʚʦʛʥʝʧʘʣʴʥʠʤʠ 

ʫʰʢʦʜʞʝʥʥʷʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ɺ: Conference Proceedings of the 3nd 

International Scientific Coference çEconomic and Social Focused Isses of 

Modern Worldè. (November 17-18, 2020). Bratislava, 2020;320-7. 

http://repo.knmu.edu.ua/ handle/123456789/ 27963. 
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19. ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɹʫʥʠʥ ʖɺ, ʂʨʘʚʯʝʥʢʦ ʂɺ, ʍʫʜʘ ʄʖ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʙʽʣʘʪʝʨʘʣʴʥʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʛʨʫʜʝʡ. ʉʫʯʘʩʥʽ 

ʘʩʧʝʢʪʠ ʚʽʡʩʴʢʦʚʦʾ ʭʽʨʫʨʛʽʾ. ɺ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ɺʽʡʩʴʢʦʚʦ-

ʤʝʜʠʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʮʝʥʪʨʫ çɻɺʂɻè, ʋʢʨʘʾʥʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʘʢʘʜʝʤʽʾ. ʄʘʪ. XIV ʢʦʥʬʝʨʝʥʮʽʾïʚʝʙʽʥʘʨʫ ʭʽʨʫʨʛʽʚ ʽ ʘʥʝʩʪʝʟʽʦʣʦʛʽʚ 

ɿʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ: çʆʨʛʘʥʽʟʘʮʽʷ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ 

ʘʥʝʩʪʝʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʥʷʭ ʪʘ 

ʙʦʡʦʚʠʭ ʪʨʘʚʤʘʭ ʚ ʫʤʦʚʘʭ ʛʽʙʨʠʜʥʦʾ ʚʽʡʥʠè (01-02 ʞʦʚʪʥʷ 2020 ʨ.) ʉ. 34-

6. 

ɺʠʜʘʥʥʷ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʫʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

20. ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɺʝʣʠʢʦʜʥʠʡ ʆʄ, ʂʦʚʪʫʥ ʂɺ, ɹʫʥʽʥ 
ʖɺ., ɻʨʠʥʝʚʠʯ ɺʄ. ʚʠʥʘʭʽʜʥʠʢʠ; ʍʘʨʢʽʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ.  ɯʥʩʪʨʫʤʝʥʪ ʤʘʛʥʽʪʥʠʡ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʢʽʩʪʦʢ ʪʘ ʩʫʛʣʦʙʽʚ. ʇʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ130146. 2018 ʃʠʩʪ 26. 

21. ʄʠʭʘʡʣʫʩʦʚ ʈ.ʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɺʝʣʠʢʦʜʥʠʡ ʆʄ, ʂʦʚʪʫʥ ʂɺ, ɹʫʥʽʥ 
ʖɺ, ɻʨʠʥʝʚʠʯ ɺʄ, ʊʽʪʦʚ ʆʇ. ʚʠʥʘʭʽʜʥʠʢʠ; ʍʘʨʢʽʚʩʴʢʘ ʤʝʜʠʯʥʘ 

ʘʢʘʜʝʤʽʷ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ.  ʅʘʩʘʜʢʘ ʤʘʛʥʽʪʥʘ ʜʣʷ 

ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ. ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ ˉ130147. 2018 ʃʠʩʪ 26. 

22. ʅʝʛʦʜʫʡʢʦ ɺɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʈʘʟʙʘʢʦʚ ɸʄ, ɺʝʣʠʢʦʜʥʠʡ ʆʄ, ʂʦʚʪʫʥ 
ʂɺ, ɻʨʠʥʝʚʠʯ ɺʄ, ɹʫʥʽʥ ʖɺ. ʚʠʥʘʭʽʜʥʠʢʠ; ʍʘʨʢʽʚʩʴʢʘ ʤʝʜʠʯʥʘ 

ʘʢʘʜʝʤʽʷ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ.    ʇʨʠʩʪʨʽʡ ʜʣʷ ʬʽʢʩʘʮʽʾ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʤôʷʢʠʭ ʪʢʘʥʠʥ. ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ ˉ132261. 2019 ʊʨʘʚ 25.  

23. ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ʐʠʧʽʣʦʚ ʉɸ, ʍʦʣʽʥ ɺɺ, ʍʫʜʘ ʄʖ, 
ɹʫʥʽʥ ʖɺ. ʚʠʥʘʭʽʜʥʠʢʠ; ʍʘʨʢʽʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ 

ʦʩʚʽʪʠ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ. ʉʧʦʩʽʙ ʚʽʜʝʦʝʥʜʦʩʢʦʧʽʯʥʦʾ ʣʘʟʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʪʘ ʧʣʝʚʨʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥ. ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ 

ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ135916. 2019 ʃʠʧ 25. 

24. ʄʠʭʘʡʣʫʩʦʚ ʈʄ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɺʝʣʠʢʦʜʥʠʡ ʆʄ, ʂʦʚʪʫʥ ʂɺ, ʍʫʜʘ 

ʄʖ, ʐʠʧʽʣʦʚ ʉɸ, ɹʫʥʽʥ ʖɺ. ʚʠʥʘʭʽʜʥʠʢʠ; ʍʘʨʢʽʚʩʴʢʘ ʤʝʜʠʯʥʘ 

ʘʢʘʜʝʤʽʷ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ. ɯʥʩʪʨʫʤʝʥʪ 

ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ135918. 2019 

ʃʠʧ 25. 

25. ʍʦʨʦʰʫʥ ɽʄ, ʄʘʢʘʨʦʚ ɺɺ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɺʝʣʠʢʦʜʥʠʡ ʆʄ, ʂʦʚʪʫʥ ʂɺ, 
ʐʠʧʽʣʦʚ ʉɸ, ɹʫʥʽʥ ʖɺ. ʚʠʥʘʭʽʜʥʠʢʠ; ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ.  ɯʥʩʪʨʫʤʝʥʪ ʭʽʨʫʨʛʽʯʥʠʡ 

ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʪʦʨʘʢʦ- ʪʘ ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʟʽ 

ʟʤʽʥʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʧʨʦʚʽʜʥʠʢʘ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ. ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ155035. 2024 ʉʽʯ  10 

26. ʍʦʨʦʰʫʥ ɽʄ, ʄʘʢʘʨʦʚ ɺɺ, ʅʝʛʦʜʫʡʢʦ ɺɺ, ɺʝʣʠʢʦʜʥʠʡ ʆʄ, ʂʦʚʪʫʥ ʂɺ, 
ʐʠʧʽʣʦʚ ʉɸ, ɹʫʥʽʥ ʖɺ. ʚʠʥʘʭʽʜʥʠʢʠ; ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 
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ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ.  ɯʥʩʪʨʫʤʝʥʪ ʝʥʜʦʩʢʦʧʽʯʥʠʡ 

ʤʘʛʥʽʪʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʟ ʧʣʝʚʨʘʣʴʥʦʾ ʘʙʦ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʟʽ ʟʤʽʥʦʶ ʢʫʪʘ ʥʘʭʠʣʫ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ. ʇʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ156469. 2024 ʏʝʨʚ  26. 

27. ʍʦʨʦʰʫʥ ɽʄ, ʄʘʢʘʨʦʚ ɺɺ, ʄʠʭʘʡʣʫʩʦʚ ʈʄ ʅʝʛʦʜʫʡʢʦ ɺɺ, ɺʝʣʠʢʦʜʥʠʡ 
ʆʄ, ʂʦʚʪʫʥ ʂɺ, ʐʠʧʽʣʦʚ ʉɸ, ɹʫʥʽʥ ʖɺ. ʚʠʥʘʭʽʜʥʠʢʠ; ʍʘʨʢʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ.  ʅʘʩʘʜʢʘ ʣʘʟʝʨʥʘ 

ʝʥʜʦʩʢʦʧʽʯʥʘ. ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  ˉ156932. 2024 ʉʝʨʧ  

21. 

28. Boyko V, Kritsak V, Zam̔atin P, Zam̔atin D, Bunin Yu. Characteristics of 

the ʉourse of ʈurulous posttraumatic mediastinitis on the background of fire 

penetrating Wounds of the ʉhest. In Monograf: Modern Scientific Strategies 
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ɸʥʢʝʪʘ-ʦʧʠʪʫʚʘʣʴʥʠʢ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʜʘʥʠʭ ʥʘʡʙʣʠʞʯʦʛʦ  

ʪʘ ʚʽʜʜʘʣʝʥʦʛʦ ʧʝʨʽʦʜʽʚ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ 

 
ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʧʦʨʘʥʝʥʠʤ, ʱʦ ʦʪʨʠʤʘʣʠ ʚʦʛʥʝʧʘʣʴʥʽ ʩʣʽʧʽ ʧʦʨʘʥʝʥʥʷ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʧʽʜ ʯʘʩ ɸʊʆ/ʆʆʉ, 

ʧʦʪʨʽʙʥʘ ʥʘʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ: 

1. ʇʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ-ʙʘʪʴʢʦʚʽ ʧʦʨʘʥʝʥʦʛʦ. 

2. ɺʽʡʩʴʢʦʚʝ ʟʚʘʥʥʷ. 

3. ʇʨʦʜʦʚʞʫʻʪʝ ɺʠ ʯʠ ʥʽ ʩʣʫʞʠʪʠ ʘʙʦ ʧʨʘʮʶʚʘʪʠ? ʉʣʫʞʫ/ʧʨʘʮʶʶ. 

4. ɺ ʷʢʦʤʫ ʣʽʢʫʚʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ɺʠ ʧʨʦʜʦʚʞʠʣʠ ʣʽʢʫʚʘʥʥʷ ʧʽʩʣʷ ʧʝʨʝʚʦʜʫ ʘʙʦ 

ʚʠʧʠʩʢʠ ʟ ɺʄʂʎ ʇʥʈ? ɺʽʡʩʴʢʦʚʠʡ ʛʦʩʧʽʪʘʣʴ/ʮʠʚʽʣʴʥʠʡ ʣʽʢʫʚʘʣʴʥʠʡ ʟʘʢʣʘʜ/ʥʝ ʣʽʢʫʚʘʚʩʷ. 

5. ʗʢʫ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ɺʠ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʣʽʢʫʚʘʥʥʽ? 

6. ɺʠʜʘʣʷʣʠ ɺʘʤ ʯʠ ʥʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʛʨʫʜʝʡ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʫ ɺʄʂʎ ʇʥʈ? ʊʘʢ/ʥʽ. 

7. ʉʢʽʣʴʢʠ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʚʠʜʘʣʝʥʦ? 

8. ʉʢʽʣʴʢʠ ʨʘʟʽʚ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʩʧʨʦʙʠ ʚʠʜʘʣʠʪʠ ʩʪʦʨʦʥʥʽ ʪʽʣʘ? 

9. ɺʩʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʚʠʜʘʣʝʥʽ? ʊʘʢ/ʥʽ. 

10. ʗʢʠʭ ʨʦʟʤʽʨʽʚ ʙʫʣʦ ʩʪʦʨʦʥʥʻ ʪʽʣʦ/ʩʪʦʨʦʥʥʽ ʪʽʣʘ? 

11. ʉʢʽʣʴʢʠ ʯʘʩʫ ʭʽʨʫʨʛ ʧʦʪʨʘʪʠʚ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʥʘ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ? 

12. ʋ ʚʠʧʘʜʢʫ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʷʢʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʮʝ ʧʨʦʚʦʜʠʣʦʩʷ? 

ʄʘʛʥʽʪʥʠʤ/ʟʘʛʘʣʴʥʦʭʽʨʫʨʛʽʯʥʠʤ. 

13. ʏʠ ʚʽʜʤʽʯʘʣʠ ɺʠ ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ: ʧʥʝʚʤʦʮʝʣʝ, 

ʧʥʝʚʤʦʬʽʙʨʦʟ, ʧʣʝʚʨʦʣʝʛʝʥʝʚʽ ʩʧʘʡʢʠ, ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ, ʜʠʭʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ? ʊʘʢ/ʥʽ. 

ʂʦʣʠ ʪʘʢ, ʪʦ ʷʢʝ ʫʩʢʣʘʜʥʝʥʥʷ ʤʘʣʦ ʤʽʩʮʝ: ʧʥʝʚʤʦʮʝʣʝ, ʧʥʝʚʤʦʬʽʙʨʦʟ, ʧʣʝʚʨʦʣʝʛʝʥʝʚʽ 

ʩʧʘʡʢʠ, ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ, ʜʠʭʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ? 

14. ʅʘ ʷʢʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ ʚʠʥʠʢʣʦ ʫʩʢʣʘʜʥʝʥʥʷ? 

15. ʋ ʚʠʧʘʜʢʫ ʥʘʷʚʥʦʩʪʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢʠʤ ʯʠʥʦʤ ʧʨʦʭʦʜʠʣʦ ʧʦʜʘʣʴʰʝ ʣʽʢʫʚʘʥʥʷ? 

ʆʧʝʨʘʪʠʚʥʦ/ʢʦʥʩʝʨʚʘʪʠʚʥʦ. 

16. ɺʠʜʘʣʝʥʦ ʯʠ ʥʽ ʩʪʦʨʦʥʥʻ ʪʽʣʦ/ʪʽʣʘ, ʷʢʽ ʚʠʟʚʘʣʠ ʫʩʢʣʘʜʥʝʥʥʷ? ʊʘʢ/ʥʽ. 

17. ʗʢʘ ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʚʠʜʘʣʝʥʘ? 

18. ʑʦ ʟʘ ʩʪʦʨʦʥʥʽ ʪʽʣʘ ʙʫʣʠ? 

19. ʏʠ ʚʽʜʤʽʯʘʣʠ ɺʠ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʚ ʜʽʣʷʥʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ? ʊʘʢ/ʥʽ. 

20. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʚʠʨʘʞʝʥʽʩʪʴ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʟʘ 10 ʙʘʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ:1,2,3,4.5,6,7,8.9,10. 

21. ɿ ʯʠʤ ʧʦʚôʷʟʘʥʦ ʧʦʩʠʣʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ: ʟ ʬʽʟʠʯʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ/ʤʽʩʮʝʚʦʶ ʪʨʘʚʤʘʪʠʟʘʮʽʻʶ/ʟʤʽʥʦʶ ʧʦʛʦʜʠ/ʟ ʟʘʛʦʩʪʨʝʥʥʷʤ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ/ʥʘʷʚʥʽʩʪʶ ʛʦʩʪʨʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ/ʙʝʟ ʚʠʜʠʤʦʾ ʧʨʠʯʠʥʠ? 

22. ʏʠ ʚʽʜʤʽʯʘʣʠ ɺʠ ʩʝʟʦʥʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ? ʊʘʢ/ʥʽ. ʂʦʣʠ ʪʘʢ, ʪʦ 

ʢʦʣʠ: ʟʠʤʘ/ʚʝʩʥʘ/ʣʽʪʦ/ʦʩʽʥʴ? 

23. ʗʢ ɺʠ ʦʮʽʥʶʻʪʝ ʩʚʦʻ ʩʘʤʦʧʦʯʫʪʪʷ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʙʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ: ʜʦʙʨʝ/ʟʘʜʦʚʽʣʴʥʝ/ʥʝʟʘʜʦʚʽʣʴʥʝ? 

ʄʠ ʜʷʢʫʻʤʦ ɺʘʤ ʟʘ ʩʧʽʚʧʨʘʮʶ. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚʽʜ ɺʘʩ, ʙʫʜʫʪʴ ʫʨʘʭʦʚʘʥʽ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʦʨʘʥʝʥʠʤ ʟ 

ʥʘʷʚʥʽʩʪʶ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʤôʷʢʠʭ ʪʢʘʥʠʥ. 
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ɸʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ
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