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ɸʅʆʊɸʎɯʗ 

 

ʂʦʟʣʦʚʘ ʖ.ɺ. ʇʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʟʘ ʫʤʦʚ ʜʽʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. - ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ 

ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.04 - ʧʘʪʦʣʦʛʽʯʥʘ ʬʽʟʽʦʣʦʛʽʷ (22 çʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷè). - 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʾʥʠ, ɼʥʽʧʨʦ, 2025. 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ 

ʋʢʨʘʾʥʠ, ɿʘʧʦʨʽʞʞʷ, 2025. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʠʡ ʨʦʙʦʪʽ ʜʦʧʦʚʥʝʥʦ ʽ ʨʦʟʰʠʨʝʥʦ ʧʘʪʦʛʝʥʝʟ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʩʪʘʪʝʚʦʟʨʽʣʠʭ 345 ʱʫʨʘʭ 

ʩʘʤʮʷʭ ʣʽʥʽʾ Wistar ʤʘʩʦʶ 220-270 ʛ, ʱʦ ʫʪʨʠʤʫʚʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ 

ʚʽʚʘʨʽʶ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ɼɼʄʋ). ʋ 

ʧʨʠʤʽʱʝʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʩʪʘʣʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ 20-

25 0ʉ, ʚʦʣʦʛʽʩʪʴ ʚ ʤʝʞʘʭ 50-60 %. ɼʦʙʦʚʠʡ ʮʠʢʣ ʩʚʽʪʣʦ : ʪʝʤʨʷʚʘ ʙʫʚ 12:12 

ʛʦʜʠʥ. ɰʞʫ ʪʘ ʚʦʜʫ ʥʘʜʘʚʘʣʠ ad libidum ʋʩʽʭ ʪʚʘʨʠʥ ʛʦʜʫʚʘʣʠ ʢʦʤʝʨʮʽʡʥʠʤʠ 

ʢʫʢʫʨʫʜʟʷʥʠʤʠ ʪʘ ʧʰʝʥʠʯʥʠʤʠ ʛʨʘʥʫʣʘʤʠ, ʱʦ ʙʫʣʠ ʦʜʥʘʢʦʚʠʤʠ ʟʘ ʩʢʣʘʜʦʤ 

ʪʘ ʢʽʣʴʢʽʩʪʶ. ɼʣʷ ʧʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʜʫ ʟ ʧʽʜ ʢʨʘʥʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ ʪʚʘʨʠʥ ʨʦʟʧʦʜʽʣʷʣʠ ʥʘ ʪʘʢʽ ʛʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ 

(ɽʢʩʧ) n=136, ʷʢʠʤ ʧʽʩʣʷ ʥʘʨʢʦʪʠʟʘʮʽʾ ʛʘʣʦʪʘʥʦʤ (Halothan Hoechst AG, 

ʅʽʤʝʯʯʠʥʘ) ʪʘ ʤôʷʢʦʾ ʬʽʢʩʘʮʽʾ ʚʽʜʪʚʦʨʶʚʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ɺɯʊɻʄ, 

ʢʦʥʪʨʦʣʴʥʫ (ʂʦʥʪʨ) n=123, ʪʚʘʨʠʥ ʷʢʦʾ ʧʽʜʜʘʚʘʣʠ ʣʠʰʝ ʚʧʣʠʚʫ ʥʘʨʢʦʟʫ ʪʘ 

ʤôʷʢʽʡ ʬʽʢʩʘʮʽʾ, ʪʘ 5 ʽʥʪʘʢʪʥʫ (ɯʥʪ) n=86, ʪʚʘʨʠʥ ʷʢʦʾ ʥʝ ʧʽʜʜʘʚʘʣʠ ʞʦʜʥʦʤʫ 

ʚʧʣʠʚʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʄʦʜʝʣʶʚʘʥʥʷ ɺɯʊɻʄ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʪʘ ʧʘʤôʷʪʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʫ ʣʘʙʦʨʘʪʦʨʽʷʭ ʢʘʬʝʜʨʠ 

ʇʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ɼɼʄʋ, 
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ʙʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʢʘʬʝʜʨʽ ʙʽʦʭʽʤʽʾ ʪʘ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ 

ɼɼʄʋ, ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʤʝʪʘʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʦʚʝʜʝʥʦ ʫ ʣʘʙʦʨʘʪʦʨʽʾ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʂɿ çɼʆɹʉʄɽè ʤ. ɼʥʽʧʨʦ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʫ 

ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʦʟʥʘʢʠ ʪʨʠʚʦʞʥʦʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʠ 

ʧʽʜʚʠʱʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ (ʥʘ 35%, ʨ<0,0001) ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ (ʫ 4 ʨʘʟʠ, ʨ<0,0001) ʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ ʥʘ 

47% (ʨ<0,0001) ʫ 1-ʫ ʜʦʙʫ, ʘ ʥʘʜʘʣʽ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʤʝʥʰʫʚʘʣʠʩʴ. 

ʊʘʢʦʞ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè ʚʩʪʘʥʦʚʠʣʠ ʧʽʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʩʪʽ ʟʘ 

ʟʤʽʥʘʤʠ ʛʨʫʤʽʥʛʫ, ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ, ʫʨʠʥʘʮʽʡ, ʱʦ ʙʫʣʠ 

ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʽ ʟ 1-ʫ ʜʦ 7-ʾ ʜʦʙʠ  ʟ ʝʧʽʟʦʜʦʤ ʚʪʨʘʪʠ ʩʪʨʘʭʫ ʫ 14-ʫ ʜʦʙʫ ʡ 

ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʭʦʜʦʤ ʫ ʩʪʘʥ, ʧʦʜʽʙʥʠʡ ʜʦ ʜʝʧʨʝʩʽʾ, ʥʘ ʱʦ ʚʢʘʟʫʚʘʣʦ 

ʧʨʠʛʥʽʯʝʥʥʷ ʮʠʭ ʨʝʬʣʝʢʩʽʚ. 

ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʟʤʽʥʠ ʧʦʚʝʜʽʥʢʠ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʡ ʫ ʧʽʜʥʝʩʝʥʦʤʫ 

ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ, ʜʝ ʫ 1-ʫ ʜʦʙʫ ʚʩʪʘʥʦʚʠʣʠ ʪʨʠʚʦʞʥʽʩʪʴ ʯʝʨʝʟ 

ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʥʘ 33% (ʨ<0,01) ʪʘ 

ʟʤʝʥʰʝʥʥʷ ɺʈɸ ʥʘ 20% (ʨ<0,001). ʊʘʢʦʞ ʫ ʇʍʃ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʨʫʰʝʥʥʷ 

ʘʜʘʧʪʘʮʽʾ ʪʘ ʟʨʦʩʪʘʥʥʷ ʝʤʦʮʽʡʥʦʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʝʚʘʣʶʚʘʥʥʷ 

ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʥʘʜ ʧʦʚʥʠʤ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʽʚ ʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ, 

ʫʨʠʥʘʮʽʡ. 

ʉʧʨʠʡʥʷʪʪʷ ʙʦʣʶ, ʷʢ ʧʦʢʘʟʥʠʢ ʚʠʱʦʾ ʥʝʨʚʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʨʝʘʢʮʽʻʶ ʚʦʢʘʣʽʟʘʮʽʾ ʱʫʨʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʟʥʘʢʠ ʟʤʽʥ ʙʦʣʴʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ˇʝʥʝʟʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʟʤʝʥʰʝʥʥʷ ʩʠʣʠ ʪʦʢʫ ʥʘ 26% 

(ʨ<0,0001), ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ ɽʢʩʧ ʪʚʘʨʠʥ, ʱʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ 

ʣʠʰʝ ʥʘ 28-ʫ ʜʦʙʫ ʽ ʪʘʢʦʞ ʻ ʥʘʩʣʽʜʢʦʤ ʪʨʘʚʤʠ, ʧʨʠ ʯʦʤʫ ʟʥʝʙʦʣʶʚʘʣʴʥʦʛʦ 

ʝʬʝʢʪʫ ʛʘʣʦʪʘʥʫ ʫ ɽʢʩʧ ʱʫʨʽʚ ʥʝ ʙʫʣʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ. 

ʆʪʨʠʤʘʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʽ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʯʽʪʢʦ ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʧʨʦ ʮʝ ʩʚʽʜʯʠʪʴ 

ʧʦʜʦʚʞʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʟ 1-  ʾ (ʥʘ 39%, ʨ<0,0001) ʜʦ 28-  ʾ (ʥʘ 53%, 
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ʨ<0,0001) ʜʦʙʠ. ʋ 3-ʶ ʪʘ 7-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʡʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʝʨʝʙʽʛʦʤ ʧʘʪʦʙʽʦʭʽʤʽʯʥʠʭ 

ʨʝʘʢʮʽʡ. ʊʚʘʨʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʦʙʩʪʝʞʫʚʘʣʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ, ʧʝʨʝʩʫʚʘʣʠʩʴ ʙʽʣʴʰ ʭʘʦʪʠʯʥʦ ʧʦ ʤʘʡʜʘʥʯʠʢʫ 

ʣʘʙʽʨʠʥʪʫ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ɾ-

ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʚʩʪʘʥʦʚʠʣʠ ʧʦʨʫʰʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʥʘ ʱʦ ʚʢʘʟʫʻ 

ʭʘʦʪʠʯʥʝ ʧʝʨʝʩʫʚʘʥʥʷ ʧʦ ʣʘʙʽʨʠʥʪʫ ʪʘ ʧʦʜʦʚʞʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʧʦʰʫʢʫ 

ʛʦʜʽʚʥʠʯʢʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ, ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ ʜʦʙʨʝ ʟʘʧʘʤôʷʪʘʣʠ 

ʧʨʦ ʭʘʨʯʦʚʝ ʧʽʜʢʨʽʧʣʝʥʥʷ, ʧʨʦʷʚʣʷʣʠ ʚʠʩʦʢʫ ʦʨʽʻʥʪʦʚʥʫ-ʜʦʩʣʽʜʥʠʮʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ (ʧʽʜʚʠʱʝʥʥʷ ɺʈɸ) ʟ ʧʦʨʫʰʝʥʥʷʤ ʛʨʫʤʽʥʛʦʚʦʾ ʧʦʚʝʜʽʥʢʠ. 

ʇʨʦʛʨʝʩʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ, ʩʪʘʥ ʷʢʦʾ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʫʤʦʚʥʦʶ ʨʝʘʢʮʽʻʶ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ, ʫʩʪʘʥʦʚʠʣʠ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʫ 

3-ʶ (ʥʘ 28%, ʨι0,05) ʪʘ 21-ʫ ʜʦʙʫ (ʥʘ 79%, ʨι0,05), ʧʨʦʪʝ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʫ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʚʠʷʚʠʣʠ ʥʘ 28-ʫ ʜʦʙʫ (96%, 

p<0,05). 

ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʙʽʦʤʝʪʘʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʭʚʠʣʝʧʦʜʽʙʥʽ ʟʤʽʥʠ ʟ ʧʦʩʪʫʧʦʚʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ ʤʽʜʽ, ʟʙʽʣʴʰʝʥʥʷ ʟ 1-  ʾʜʦ 7-ʾ ʜʦʙʠ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʫ 14-ʫ ʜʦʙʫ ʟʘʣʽʟʘ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʫ 7-ʫ, 14-ʫ ʪʘ 28-ʫ ʜʦʙʫ ʮʠʥʢʫ ʫ 

ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ. ɽʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʠʡ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ 

ʧʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ ʧʦʢʘʟʘʚ ʟʙʽʣʴʰʝʥʥʷ ʷʢ ʩʘʤʠʭ ʙʽʦʤʝʪʘʣʽʚ, ʪʘʢ ʽ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʘ. ɿʤʽʥʠ ʙʘʣʘʥʩʫ ʤʽʜʽ, ʟʘʣʽʟʘ ʪʘ ʮʠʥʢʫ ʚʢʘʟʫʶʪʴ ʥʘ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʽ ʻ ʚʪʦʨʠʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫ ʧʘʪʦʛʝʥʝʟʽ ʫʰʢʦʜʞʝʥʥʷ 

ʤʦʟʢʫ ʚʥʘʩʣʽʜʦʢ ʧʝʨʚʠʥʥʦʛʦ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʫʱʽ ʟʤʽʥʠ 

ʙʽʦʤʝʪʘʣʽʚ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʟʦʯʢʦʤ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʚʘʞʣʠʚʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʱʦʜʦ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʜʦ 

ʥʝʾ. 
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ʆʮʽʥʢʘ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʝʪʘʧʘʭ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʢʘʟʘʣʘ ʟʤʽʥʠ ʟ 1-ʾ ʜʦ 7-ʾ ʜʦʙʠ, ʟʦʢʨʝʤʘ 

ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ 1-ʫ ʜʦʙʫ ʥʘ 35% (ʨ<0,0001), ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʾ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʧʝʨʦʢʩʠʜʽʚ. 

ɺ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʨʽʚʝʥʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʢʨʦʚʽ ɽʢʩʧ ʱʫʨʽʚ ʙʫʣʘ ʚʠʱʝ ʥʘ 

74% (ʨ<0,0001), ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʟʘʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʛʣʫʪʘʪʽʦʥʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ. 

ɸʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʪʘʢʦʞ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʝ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ (ʥʘ 31%, ʨ<0,0001). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʟ 1-ʾ ʜʦʙʠ, 

ʱʦ ʪʨʠʚʘʻ ʜʦ 7-ʾ. 

ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʫ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ (ʥʘ 54%, 

ʨ<0,0001) ʜʦ 14-ʾ ʜʦʙʠ (ʥʘ 5%, ʨ<0,05) ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʅʘ ʝʣʝʢʪʨʦʥʥʠʭ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷʭ ʛʽʧʦʢʘʤʧʘ ʪʘ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ 

ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʮʽʣʽʩʥʽ ʦʜʥʘʢʦʚʦʾ ʪʦʚʱʠʥʠ ʪʘ ʟ ʯʽʪʢʠʤʠ 

ʢʦʥʪʫʨʘʤʠ ʩʪʨʫʢʪʫʨʠ (ʛʝʤʦʢʘʧʽʣʷʨ, ʷʜʨʘ, ʤʽʪʦʭʦʥʜʨʽʾ, ʚʽʨʦʩʪʢʠ ʪʘ ʩʠʥʘʧʩʠ), 

ʥʘʙʨʷʢ ʚʽʜʩʫʪʥʽʡ. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʫ ʚʟʽʨʮʷʭ ɽʢʩʧ ʱʫʨʽʚ ʚʞʝ ʯʝʨʝʟ 1-ʫ ʛʦʜʠʥʫ 

ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʚʠʟʥʘʯʘʣʠʩʷ ʛʦʩʪʨʽ ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʚ ʥʝʡʨʦʧʽʣʽ 

ʤʦʟʢʦʚʦʾ ʪʢʘʥʠʥʠ (ʫʱʽʣʴʥʝʥʥʷ ʥʫʢʣʝʦ- ʪʘ ʮʠʪʦʧʣʘʟʤʠ), ʟʥʘʯʥʠʡ ʥʘʙʨʷʢ ʫʩʽʭ 

ʩʪʨʫʢʪʫʨ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʮʽʣʽʩʥʽʩʪʶ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ, çʩʢʝʣʝʪʫʚʘʥʥʷè ʩʪʽʥʢʠ 

ʛʝʤʦʢʘʧʽʣʷʨʫ, ʤʦʟʘʾʯʥʽ ʩʪʨʫʢʪʫʨʥʽ ʧʦʨʫʰʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʙʝʟ ʟʤʽʥ ʮʽʣʽʩʥʦʩʪʽ 

ʾʭ ʤʝʤʙʨʘʥ, ʧʦʪʦʚʱʝʥʥʷ ʤʽʞʩʠʥʘʧʪʠʯʥʦʾ ʱʽʣʠʥʠ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ. 

ʅʘ ʛʽʩʪʦʧʨʝʧʘʨʘʪʘʭ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ 

ʥʝ ʚʠʷʚʣʝʥʦ ʞʦʜʥʦʛʦ ʢʨʦʚʦʚʠʣʠʚʫ, ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʥʘʙʨʷʢʫ ʪʘ 

ʙʫʜʴ-ʷʢʠʭ ʦʟʥʘʢ ʟʘʧʘʣʝʥʥʷ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʨʽʟʥʠʭ 

ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʝʪʠʯʥʝ ʨʦʟʰʠʨʝʥʥʷ 

ʩʫʜʠʥ, ʥʘʷʚʥʽʩʪʴ ʨʦʟʨʠʚʽʚ ʢʘʧʽʣʷʨʽʚ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʘ ʪʘ ʜʝʩʢʚʘʤʘʮʽʾ 
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ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽʶ, ʝʢʩʪʨʘʚʘʟʘʣʴʥʫ ʘʛʨʝʛʘʮʽʷ ʥʝʟʤʽʥʝʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ, ʱʦ 

ʤʘʣʠ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʉʝʨʝʜ ʟʤʽʥ, ʷʢʽ ʚʠʥʠʢʘʣʠ ʚ ʩʫʜʠʥʘʭ ʤʦʟʢʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ 

ʭʚʠʣʽ, ʧʨʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʤʘʣʠ ʬʦʢʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ ʚ ʢʦʨʪʠʢʘʣʴʥʠʭ ʪʘ ʛʽʧʦʢʘʤʧʘʣʴʥʠʭ ʛʝʤʦʢʘʧʽʣʷʨʘʭ, ʚʝʥʫʣʷʨʥʽʡ ʣʘʥʮʽ 

ʧʽʜʦʙʦʣʦʥʢʦʚʠʭ ʩʫʜʠʥ, ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ ʝʥʜʦʪʝʣʽʶ ʦʙʤʽʥʥʠʭ ʩʫʜʠʥ, 

ʥʝʨʽʚʥʦʤʽʨʥʝ ʾʭ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ, ʱʦ ʬʽʢʩʫʚʘʣʠʩʷ ʜʦ 28-  ʾ ʜʦʙʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɺʽʟʫʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʫ 

ʝʢʩʧʨʝʩʽʶ eNOS ʚ ʩʫʜʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʫ 1-ʫ ʪʘ 3-  ʁ

ʜʦʙʫ. ʌʦʨʤʘ ʩʫʜʠʥ ʤʘʣʘ ʛʦʬʨʦʧʦʜʽʙʥʠʡ ʚʠʛʣʷʜ, ʰʘʨ ʝʥʜʦʪʝʣʽʶ ʪʘ ʙʘʟʘʣʴʥʘ 

ʤʝʤʙʨʘʥʘ ʧʦʪʦʚʱʝʥʽ ʟʘ ʨʘʭʫʥʦʢ ʥʘʙʨʷʢʫ, ʯʘʩʪʠʥʘ ʩʫʜʠʥ ʙʫʣʘ ʧʘʨʝʪʠʯʥʦ 

ʨʦʟʰʠʨʝʥʘ ʘʙʦ ʢʦʣʘʧʩʦʚʘʥʘ. ɺ ʜʠʥʘʤʽʮʽ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʙʽʛʫ, ʝʢʩʧʨʝʩʽʷ 

eNOS ʫ ʩʫʜʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʽ ʥʘ 

21-28-ʫ ʜʦʙʫ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʚʟʽʨʮʽʚ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ. ʇʨʦʪʝ 

ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʩʫʜʠʥ ʚʩʝ ʱʝ ʟʙʝʨʽʛʘʣʦʩʴ. 

ʆʮʽʥʢʘ ʄʄʈ-2 ʧʦʢʘʟʘʣʘ, ʱʦ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʽ ʧʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʷʢ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʘʢ ʽ ʚ ʛʽʧʦʢʘʤʧʽ ʩʫʪʪʻʚʦ 

ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. ɺ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ 

ʨʘʥʥʴʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ 

ʜʽʣʷʥʦʢ ʝʢʩʧʨʝʩʽʾ, ʥʘʡʤʝʥʰʽ ï ʥʘ 7-ʫ ʪʘ 14-ʫ ʜʦʙʫ. ɸʥʘʣʦʛʽʯʥʽ ʪʝʥʜʝʥʮʽʾ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʡ ʫ ʛʽʧʦʢʘʤʧʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʄʄʈ-

2 ʤʘʻ ʨʦʟʧʦʚʩʶʜʞʝʥʫ ʝʢʩʧʨʝʩʽʶ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʪʘ, ʚʦʯʝʚʠʜʴ, ʟʘʣʫʯʘʻʪʴʩʷ 

ʜʦ ʫʰʢʦʜʞʝʥʥʷ ɻɽɹ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʘʤôʷʪʽ ʫ ʛʦʩʪʨʦʤʫ ʪʘ ʨʘʥʥʴʦʤʫ 

ʧʝʨʽʦʜʘʭ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 



7 

 

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʚʝʜʽʥʢʘ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʤʘʻ ʧʝʨʽʦʜʠ 

ʟʙʫʜʞʝʥʥʷ ʪʘ ʪʨʠʚʦʞʥʦʩʪʽ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʘʥʢʩʽʦʣʽʪʠʯʥʠʤ ʩʪʘʥʦʤ ʟ 

ʧʝʨʝʭʦʜʦʤ ʫ ʩʪʘʥ, ʧʦʜʽʙʥʠʡ ʜʦ ʜʝʧʨʝʩʽʾ. 

ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʚʤʽʩʪʫ ʙʽʦʤʝʪʘʣʽʚ Cu, Fe ʪʘ Zn ʪʘ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʪʘ ʤʦʟʦʯʢʫ ʫ ʪʚʘʨʠʥ ʟ ʣʝʛʢʦʶ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʶ ʪʨʘʚʤʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ 

ʭʚʠʣʝʧʦʜʽʙʥʠʤʠ ʟʤʽʥʘʤʠ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʪʘ ʚʢʘʟʫʚʘʣʘ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ eNOS ʟʘʣʫʯʝʥʘ ʫ ʧʘʪʦʛʝʥʝʟ ʚʘʟʦʜʠʣʷʪʘʮʽʾ ʚ 

ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ, ʪʦʜʽ ʷʢ ʜʦ ʧʘʪʦʛʝʥʝʟʫ ʚʘʟʦʜʠʣʷʪʘʮʽʾ ʫ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ 

ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʘʣʫʯʝʥʘ ʄʄʈ-2, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʾʾ ʝʢʩʧʨʝʩʽʾ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʛʽʧʦʢʘʤʧʘ ʪʘ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʯʝʨʝʟ 1-ʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʚʠʙʫʭʦʚʦʶ ʭʚʠʣʝʶ ʪʘ 

ʧʦʢʘʟʘʥʦ ʨʦʟʚʠʪʦʢ ʥʘʙʨʷʢʫ ʥʝʡʨʦʥʽʚ, ʾʭ ʦʨʛʘʥʝʣ ʪʘ ʚʽʜʨʦʩʪʢʽʚ, ʫʰʢʦʜʞʝʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʘ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ ʫʰʢʦʜʞʝʥʥʷ ʛʝʤʦʢʘʧʽʣʷʨʽʚ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʟʤʽʥʘʤʠ ʙʽʦʤʝʪʘʣʽʚ, ʙʽʦʭʽʤʽʯʥʠʭ ʽ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʚ ʜʠʥʘʤʽʮʽ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʜʠʥʘʤʽʮʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʛʨʝʩʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ, 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʧʘʤôʷʪʽ ʧʨʦ 

ʭʘʨʯʦʚʝ ʧʽʜʢʨʽʧʣʝʥʥʷ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ 

ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʟʽ 

ʟʤʽʥʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʪʘ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ 

ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ. 
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ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʩʣʽʜʢʦʤ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʻ ʜʠʬʫʟʥʝ 

ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʡ ʩʫʜʠʥ ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʘ 

ʙʝʟ ʤʘʩʠʚʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʟ ʪʨʠʚʘʣʦʶ ʚʘʟʦʜʠʣʷʪʘʮʽʻʶ. 

ɼʦʧʦʚʥʝʥʽ ʜʘʥʽ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ ʫ ʱʫʨʽʚ ʯʝʨʝʟ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʫ ʪʨʘʚʤʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʟ ʡʦʛʦ 

ʫʰʢʦʜʞʝʥʥʷʤ. 

ʇʽʜʪʚʝʨʜʞʝʥʦ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʫ 

BDNF, ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ ʧʽʜʚʠʱʠʣʘʩʴ ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʧʦʚʥʶʶʪʴ ʽ ʨʦʟʰʠʨʶʶʪʴ ʧʘʪʦʛʝʥʝʟ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʰʣʷʭʠ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʛʦʩʪʨʦʛʦ ʪʘ 

ʨʘʥʥʴʦʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ ʰʣʷʭʽʚ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʩʢʣʘʜʥʝʥʴ. 

ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʪʘ 

ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʙʽʦʤʘʨʢʝʨʠ ʜʣʷ ʧʨʠʞʠʪʪʻʚʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʽʡ ʪʨʘʚʤʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ. ʊʘ ʟʘ ʨʽʚʥʷʤʠ BDNF ʤʦʞʣʠʚʦ ʧʨʦʩʪʝʞʠʪʠ ʧʝʨʝʙʽʛ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ 

ʨʝʘʢʮʽʡ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʙʽʦʤʝʪʘʣʽʚ, ʘ ʪʘʢʦʞ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʪʘ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʜʣʷ ʧʦʩʪʤʦʨʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 40 ʥʘʫʢʦʚʠʭ 

ʨʦʙʽʪ, ʟ ʥʠʭ 21 ʦʩʥʦʚʥʘ ʩʪʘʪʪʷ (5 - ʦʜʥʦʦʩʽʙʥʦ): 13 - ʫ ʚʽʪʯʠʟʥʷʥʠʭ 

ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʢʘʪʝʛʦʨʽʾ ɹ; 6 - ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ Scopus 

(ʟ ʥʠʭ 1 - ʚ ʽʥʦʟʝʤʥʦʤʫ ʚʠʜʘʥʥʽ); 2 - ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ Web of 

Science. ɼʦʜʘʪʢʦʚʦ - 3 ʩʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ; 1 ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ ʋʢʨʘʾʥʠ. 15 ʧʫʙʣʽʢʘʮʽʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʋʢʨʘʾʥʠ. 
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ʆʙʩʷʛ ʩʪʘʪʝʡ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʡ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʙʫʭʦʚʘ ʪʨʘʚʤʘ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʤʦʜʝʣʴ, ʱʫʨ, 

ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʢʦʛʥʽʪʠʚʥʘ ʬʫʥʢʮʽʷ, ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ, ʦʨʽʻʥʪʦʚʥʦ-

ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ, ʝʣʝʢʪʨʦʰʢʽʨʥʘ ʩʪʠʤʫʣʷʮʽʷ, 

ʙʽʦʤʝʪʘʣʠ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʥʝʡʨʦʪʨʦʬʽʯʥʠʡ ʬʘʢʪʦʨ, 

ʫʣɹʪʨʘʩʪʨʫʢʪʫʨʘ, ʮʠʬʨʦʚʘ ʤʦʨʬʦʤʝʪʨʽʷ, ʤʘʪʨʠʢʩʥʘ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘ-2.   
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ANNOTATION  

 

Kozlova Yu.V. Pathogenetic mechanisms of brain damage under blast wave 

action. - On the rights of the manuscript. 

Thesis for the degree of Doctor of Medical Science (M.D.) in specialty 

14.03.04 - Pathological Physiology (22 çHealth Careè). - Dnipro State Medical 

University of MHU, Dnipro, 2025. 

Zaporizhzhia State Medical and Pharmaceutical University of MHU, 

Zaporizhzhia, 2025. 

The pathogenesis of blast-induced brain injury has been supplemented and 

expanded on the basis of an experimental study. 

Experimental studies were carried out on sexually mature 345 male Wistar 

rats weighing 220-270 g, which were kept in standard conditions of the Dnipro 

State Medical University (DSMU) vivarium. The room with the rats was kept at a 

constant air temperature of 20-25 0C and humidity of 50-60%. The daily light-dark 

cycle was 12:12 hours. Food and water were provided ad libitum All animals were 

fed commercial corn and wheat pellets of the same composition and quantity. Tap 

water was used for drinking. In accordance with the objectives of the study, 

animals were divided into the following groups: experimental (Exp) n=136, which 

after anesthesia with halothane (Halothan Hoechst AG, Germany) and soft fixation 

were subjected to experimental blast-induced traumatic brain injury (bTBI), sham 

(Sh) n=123, which were subjected only to anesthesia and soft fixation, and 5 intact 

(Int) n=86, which were not exposed to any pathological factors. The simulation of 

bTBI, behavioral and memory studies, morphological studies were conducted in 

the laboratories of the Pathological Anatomy, Forensic Medicine and Pathological 

Physiology Department of DSMU, biochemical studies were conducted at the 

Biochemistry and Medical Chemistry Department of DSMU, and the study of 

brain biometals was conducted in the laboratory of forensic medicine of the 
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Dnipropetrovs'k Regional Bureau of Forensic Medical Expertise of the 

Dnipropetrovsk Regional Council, Dnipro. 

According to the results of the study, signs of anxiety were found in the 

óOpen fieldô test in injured rats, as evidenced by an increase in horizontal (by 35%, 

p<0,0001) and vertical motor activity (4 times, p<0,0001) and a decrease in the 

number of examined kidneys by 47% (p<0,0001) on day 1st, and these indicators 

decreased further. 

Also, an increase in emotionality was found in the çOpen Fieldè, based on 

changes in grooming, the number of defecation acts and boluses, and urination, 

which were especially intense from 1st to 7th days, with an episode of fear loss on 

day 14th and a subsequent transition to a depression-like state, as indicated by the 

suppression of these reflexes. 

Similar behavioural changes were observed in the elevated cruciform maze, 

where anxiety was diagnosed on 1st day due to a 33% reduction in the time spent 

in the open arms (p<0,01) and a 20% reduction in the vertical motor activity 

(p<0,001). In addition, adaptation disorders and increased emotionality were 

observed in elevated plus maze, as evidenced by the prevalence of incomplete 

grooming over complete grooming and an increase in acts and boluses of 

defecation and urination. 

Pain perception, as an indicator of higher nervous activity, was assessed by 

the rats vocalization response. Signs of pain perception changes on central genesis 

were found, as evidenced by a 26% (p<0.0001) decrease in the current strength 

required for the vocalization response of the Exp animals, which was restored only 

on day 28th and was also a consequence of trauma, and there was no analgetic 

effect of halothane in the Exp rats, unlike the animals of the Sham group. 

Our data obtained in the Barnes maze clearly indicate a violation of spatial 

memory in injured rats, as evidenced by the prolongation of latent time from 1st 

(by 39%, p<0.0001) to 28th (by 53%, p<0.0001) days. On the 3rd and 7th days, the 

maximum values of this indicator were observed, which is probably due to the 



12 

 

course of pathobiochemical reactions. Animals of the Exp group examined a larger 

number of çfakeè shelters, moved more chaotically around the maze area. 

During the study of the ability to spatial learning in the complex maze, a 

violation of this process was found, as indicated by chaotic movement through the 

maze and prolongation of the latent time of searching for a feeder in Exp rats, 

while they remembered food reinforcement well, showed high 

orientational/research activity (increased vertical movement activity) with impaired 

grooming behavior. 

Progressive impairment of associative memory, which was assessed by the 

conditioned passive avoidance response, was found in injured rats on 3rd day (by 

28%, pι0,05) and 21st day (by 79%, pι0.05), but a statistically significant 

difference between Exp and the Sh/Int values was found on 28th day (96%, 

p<0.05). 

The analysis of biometals revealed wavelike changes with a gradual increase 

in the mass fraction of copper, an increase from 1st to day 7th day and a decrease 

in 14th day of iron and an increase on 7th, 14th and 28th days of zinc in the 

cerebellum of the Exp rats. The accumulation of iron in the cerebellum on 1st and 

3rd days leads to an imbalance of copper and zinc on 7th day and triggers a vicious 

circle of neuronal damage, as evidenced by an increase in their ratios against the 

background of iron reduction by 28th day. Energy dispersive X-ray fluorescence 

analysis of the forebrain showed an increase both - biometals and their ratios, 

which is the result of iron accumulation due to a breakdown of the blood-brain 

barrier. Changes in the balance of copper, iron, and zinc indicate metabolic 

disorders and are secondary factors in the pathogenesis of brain damage due to the 

primary impact of the blast wave. The obtained significant changes in biometals in 

the forebrain compared to the cerebellum indicate the importance of taking into 

account the direction of the blast wave relative to the position of the body towards 

it. 
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Assessment of the antioxidant system enzymes activity at the stages of the 

posttraumatic period showed changes from 1st to 7th day, in particular, catalase 

activity decreased on 1th day by 35% (p<0,0001) compared to Int animals, 

indicating its involvement in the neutralization of peroxides. During the same 

period, the level of glutathione reductase in the blood of the Exp rats was 74% 

higher (p<0,0001), indicating the activation of this enzyme to restore glutathione in 

response to oxidative stress. 

The activity of glutathione peroxidase was also significantly higher in 

experimental rats compared to intact rats (by 31%, p<0,0001). The results obtained 

indicate the development of oxidative stress from 1st day, which lasts up to 7th 

day. 

Increase the content of neurotrophic factor in the period from the 1st (54%, 

p<0.0001) to the 14th day (5%, p<0.05) of the posttraumatic period confirms its 

neuroprotective properties. 

The electron micrographs of the hippocampus and frontal cortex of the Sh 

rats show whole structures of equal thickness and with clear contours 

(hemocapillary, nuclei, mitochondria, spines and synapses), no edema. While in 

the samples of Exp rats already 1 hour after exposure to the blast wave, acute 

reactive changes in the neuropil of the brain tissue (nucleoplasmic and cytoplasmic 

compaction), significant edema of all structures with preserved integrity of cell 

membranes were detected, çskeletonizationè of the hemocapillary wall, mosaic 

structural disorders of mitochondria without changes in the integrity of their 

membranes, thickening of the intersynaptic gap, and a decrease in the number of 

synaptic vesicles. 

The histological preparations of different brain parts of the Sh rats did not 

reveal any hemorrhage, vascular wall disorders, edema, or any signs of 

inflammation. In the study of histological preparations of different brain parts of 

the Exp rats paretic vasodilation, the presence of different diameters capillary 
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ruptures and vascular endothelial desquamation, extravasal aggregation of 

unchanged red blood cells were found. These changes were diffuse. 

Among the changes that occurred in the brain vessels after exposure to the 

blast wave, the most important were focal violations of the vascular wall integrity 

in cortical and hippocampal hemocapillaries, the venular link of the submembrane 

vessels, changes in the morphology of the endothelium of metabolic vessels, 

uneven blood filling, which were recorded up to 28th day of the posttraumatic 

period. 

Visual comparison of the obtained results showed significant expression of 

eNOS in the cerebral vessels of injured rats on 1st and 3rd days. The shape of the 

vessels was corrugated, the endothelial layer and basement membrane were 

thickened due to edema, and some vessels were paretic dilated or collapsed. In the 

dynamics of the further course, the expression of eNOS in the brain vessels of the 

Exp rats gradually decreased and by 21-28th day was almost no different from the 

samples of the Sh group. However, an increase in vessel diameter was still 

observed. 

Evaluation of MMP-2 showed that in Exp rats, the intensity and area of 

expression in both the cerebral cortex and hippocampus significantly exceeded that 

of Sham animals. In the cerebral cortex in the early post-traumatic period, the 

highest expression areas were recorded, the lowest - on 7th and 14th days. Similar 

trends were observed in the hippocampus. These results indicate that MMP-2 is 

widely expressed in the brain and is apparently involved in blood-brain barrier 

damage. 

Scientific novelty of the obtained results. For the first time, a comprehensive 

study of behaviour and memory in the acute and early periods of mild blast-

induced traumatic brain injury was performed. 

For the first time, it was shown that the behaviour of traumatised rats has 

periods of excitement and anxiety, which are followed by anxiolytic state with a 

transition to a depression-like state. 
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The dynamics of changes in the content of biometals Cu, Fe and Zn and their 

ratios in the forebrain and cerebellum in animals with blast-induced traumatic brain 

injury, which was accompanied by wave-like changes from 1st to 28th day and 

indicated metabolic disorders, was studied for the first time. 

For the first time, it was found that eNOS is involved in the pathogenesis of 

vasodilation in the acute period, whereas MMP-2 is involved in the pathogenesis 

of vasodilation in the early period of blast-induced traumatic brain injury, as 

evidenced by an increase in the relative area of its expression. 

For the first time, ultrastructural changes in the hippocampus and cerebral 

cortex were identified 1 hour after blast wave exposure and the development of 

neuronal edema, their organelles and processes, mitochondrial damage, and 

haemocapillary damage were shown. 

For the first time, the cause-and-effect relationships between behavioural 

and cognitive indicators and changes in biometals, biochemical and pathological 

features in the dynamics of mild blast-induced traumatic brain injury were 

established and substantiated. 

It has been established that in the dynamics of blast-induced traumatic brain 

injury, there is a progressive impairment of associative memory, spatial learning 

and spatial memory with preservation of the memory of food reinforcement. 

It has been proven that a single exposure to a mild blast wave on the brain 

causes oxidative stress with changes in the activity of catalase, glutathione 

peroxidase and glutathione reductase in the blood of experimental rats. 

It was proved that the blast wave caused diffuse damage to the brain tissue 

and blood-brain barrier vessels without massive haemorrhages with prolonged 

vasodilation. 

The data on the reduction of pain threshold in rats due to blast-induced 

traumatic brain injury, which are directly related to its damage, have been 

supplemented. 



16 

 

The neuroprotective properties of the neurotrophic factor BDNF, whose 

activity increased after exposure to a blast wave, were confirmed. 

Practical significance of the obtained results. The results obtained 

complement and expand the pathogenesis of blast-induced traumatic brain injury, 

which makes it possible to develop pathogenetically based ways of 

pharmacological correction depending on the characteristics of the course of the 

acute and early post-traumatic period, as well as to develop ways to prevent 

complications. 

The detected changes in the activity of catalase, glutathione peroxidase and 

glutathione reductase can be used as biomarkers for the in vivo diagnosis of 

oxidative stress in blast-induced brain injury. And BDNF levels can be used to 

trace the course of compensatory reactions. 

The established changes in biometals, as well as ultrastructural and 

pathological signs of blast-induced trauma, can be used for postmortem diagnosis 

of blast-induced traumatic brain injury. 

Publications. Based on the results of the dissertation, 40 scientific works 

have been published, of which 21 are represented by main articles in professional 

journals (5 - mono-authored): 13 - in the Ukrainian of category B; 6 - in journals 

indexed by Scopus (1 of which - in the foreign journal); 2 - in journals indexed by 

Web of Science. Additionally - 3 articles in professional journals; 1 patent for a 

utility model of Ukraine. 15 publications in the materials of scientific conferences 

of Ukraine. The number of publications is sufficient for presentation of the results 

of the dissertation research. 

Keywords: blast-induced injury, experimental model, rat, braine, cognitive 

function, motor activity, orientational/research activity, emotional state, 

electrocutaneous stimulation, biometals, oxidative stress, neurotrophic factor, 

ultrastructure, digital morphometry, matrix metalloproteinase-2. 
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ʉʇʀʉʆʂ ʇʈɸʎʔ, ʆʇʋɹʃɯʂʆɺɸʅʀʍ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʦ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ: 

1. ʂʦʟʣʦʚ ʉɺ, ʄʽʰʘʣʦʚ ɺɼ, ʉʫʣʦʻʚ ʂʄ, ʂʦʟʣʦʚʘ ʖɺ. 

ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʄʦʨʬʦʣʦʛʽʷ. 2021;15(3):96ï100. https://doi.org/10.26641/1997-9665.2021.3.96-

100 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ, ʂʦʟʣʦʚ ʉ.ɺ. ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, 

ʄʽʰʘʣʦʚ ɺ.ɼ. ʘʥʘʣʽʟ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʉʫʣʦʻʚ ʂ.ʄ. ʘʥʘʣʽʟ ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ). 

2. ʂʦʟʣʦʚʘ ʖɺ, ʂʦʣʜʫʥʦʚ ɺɺ, ɸʣʝʢʩʻʻʥʢʦ ʆɸ, ʂʦʟʣʦʚʘ ʂʉ, 

ɻʦʥʯʘʨʝʥʢʦ ʉʆ. ɺʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʘ ʥʝʡʨʦʪʨʘʚʤʘ (ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ). ʋʢʨʘʾʥʩʴʢʠʡ ɾʫʨʥʘʣ ʄʝʜʠʮʠʥʠ, ɹʽʦʣʦʛʽʾ ʪʘ 

ʉʧʦʨʪʫ. 2021;6(5):83-88. https://doi.org/10.26693/jmbs06.05.083 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ʂʦʣʜʫʥʦʚ ɺ.ɺ. ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, 

ɸʣʝʢʩʻʻʥʢʦ ʆ.ɸ. ʘʥʘʣʽʟ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʂʦʟʣʦʚʘ ʂ.ʉ. ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʠ, ɻʦʥʯʘʨʝʥʢʦ ʉ.ʆ. ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ). 

3. ʂʦʟʣʦʚʘ ʖɺ, ɼʝʤʯʝʥʢʦ ʆʄ, ʂʦʟʣʦʚ ʉɺ, ʈʦʜʠʥʩʴʢʠʡ ʆɻ, ʊʨʷʩʘʢ ʅʉ. 

ʆʮʽʥʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʝʜʽʥʢʠ ʚ ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ 

ʧʽʩʣʷ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ  ̔ʂʣʽʥʽʯʥʘ 

ʄʝʜʠʮʠʥʘ. 2022;91(1):5-12. https://doi.org/10.35339/ekm.2022.91.1.kmk 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʷ ʩʪʘʪʪʽ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʱʫʨʽʚ ʟ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʶ ʪʨʘʚʤʦʶ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ɼʝʤʯʝʥʢʦ ʆ.ʄ. 

https://doi.org/10.26641/1997-9665.2021.3.96-100
https://doi.org/10.26641/1997-9665.2021.3.96-100
https://doi.org/10.26693/jmbs06.05.083
https://doi.org/10.35339/ekm.2022.91.1.kmk
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ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʱʫʨʽʚ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʛʽʧʝʨʪʠʨʝʦʟʦʤ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ʂʦʟʣʦʚ ʉ.ɺ. ʦʩʪʘʪʦʯʥʝ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ʈʦʜʠʥʩʴʢʠʡ ʆ.ɻ. ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, 

ʊʨʷʩʘʢ ʅ.ʉ. ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ). 

4. Kozlova YuV, Kozlova KS. The impact of blast-indused traumatic brain 

injury on passive avoidance response. ʂʣʽʥʽʯʥʘ ɸʥʘʪʦʤʽʷ ʪʘ ʆʧʝʨʘʪʠʚʥʘ 

ʍʽʨʫʨʛʽʷ. 2022;21(1,77):15-19. https://doi.org/10.24061/1727-0847.21.1.2022.03 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ʂʦʟʣʦʚʘ ʂ.ʉ. 

ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʜʨʫʢʫ). 

5. Kozlova YuV, Maslak HS, Abraimova OE, Koldunov VV, Khudyakov 

OE. State of spatial memory and antioxidant system activity of rats in the 

dynamics of development of Blast-induced traumatic brain injury. ʄʝʜʠʯʥʽ 

ʇʝʨʩʧʝʢʪʠʚʠ. 2022;27(3):27-32. (SCOPUS) https://doi.org/10.26641/2307-

0404.2022.3.265769 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ʄʘʩʣʘʢ ɻ.ʉ. ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʩʪʘʪʪʽ, ɸʙʨʘʽʤʦʚʘ ʆ.ɭ. ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʂʦʣʜʫʥʦʚ ɺ.ɺ. 

ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ, ʍʫʜʷʢʦʚ ʆ.ɭ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ). 

6. Kozlova YuV, Tryasak NS, Klopotskyi GA, Kozlova KS. Morphological 

characteristics of the blood-brain barrier in 1 day of experimental blast-induced 

traumatic brain injury. ʄʦʨʬʦʣʦʛʽʷ. 2022;16(3):148-152. 

https://doi.org/10.26641/1997-9665.2022.3.148-152 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ʊʨʷʩʘʢ ʅ.ʉ. ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ, 

https://doi.org/10.24061/1727-0847.21.1.2022.03
https://doi.org/10.26641/2307-0404.2022.3.265769
https://doi.org/10.26641/2307-0404.2022.3.265769
https://doi.org/10.26641/1997-9665.2022.3.148-152
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ʂʣʦʧʦʮʴʢʠʡ ɻ.ɸ. ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ʂʦʟʣʦʚʘ ʂ.ʉ. ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʠ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ). 

7. Kozlova YuV, Tryasak NS, Zakharova DO, Kozlova KS. Learning ability 

and spatial memory status in rats during the acute period of mild blast-induced 

traumatic brain injury. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʽ ʂʣʽʥʽʯʥʘ ʄʝʜʠʮʠʥʘ. 2023;92(1):6-

12. https://doi.org/10.35339/ekm.2023.92.1.ktz 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ʊʨʷʩʘʢ ʅ.ʉ. 

ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ, ɿʘʭʘʨʦʚʘ ɼ.ʆ. ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ, ʂʦʟʣʦʚʘ ʂ.ʉ. ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʠ). 

8. Kozlova YuV, Kozlov SV. Changes of trace elements in cerebellum and 

their influence on the rats behavior in elevated plus maze in the acute period of 

mild blast-induced brain injury. Journal of Trace Elements in Medicine and 

Biology. 2023;78(127189):1-6. (SCOPUS) 

https://doi.org/10.1016/j.jtemb.2023.127189 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʜʨʫʢʫ, ʂʦʟʣʦʚ 

ʉ.ɺ. ɽʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʠʡ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ, ʦʩʪʘʪʦʯʥʝ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ). 

9. Kozlova YuV. Trace elements changes in forebrain and their influence on 

the rats behavior in elevated plus maze in acute period of mild blast traumatic brain 

injury. ʄʝʜʠʯʥʽ ʇʝʨʩʧʝʢʪʠʚʠ. 2023;28(2):10-20. (SCOPUS) 

https://doi.org/10.26641/2307-0404.2023.2.283151 

10. Kozlova YuV, Koldunov VV, Klopotskyi GA. Method and device for 

shock wave modeling (literature review). ʆʜʝʩʴʢʠʡ ʄʝʜʠʯʥʠʡ ɾʫʨʥʘʣ. 

2023;2(183):108-110. (SCOPUS) https://doi.org/10.54229/2226-2008-2023-2-20 

https://doi.org/10.35339/ekm.2023.92.1.ktz
https://doi.org/10.1016/j.jtemb.2023.127189
https://doi.org/10.26641/2307-0404.2023.2.283151
https://doi.org/10.54229/2226-2008-2023-2-20
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(ʂʦʟʣʦʚʘ ʖ.ɺ. ʚʽʜʙʽʨ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʧʠʩʘʥʥʷ 

ʩʪʘʪʪʽ, ʂʦʣʜʫʥʦʚ ɺ.ɺ. ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ʂʣʦʧʦʮʴʢʠʡ ɻ.ɸ. 

ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʜʨʫʢʫ). 

11 Kozlova YuV. Changes of biometals in the rat forebrain in the early 

period of blast-induced traumatic brain injury. ɸʢʪʫʘʣʴʥʽ ʇʨʦʙʣʝʤʠ ʉʫʯʘʩʥʦʾ 

ʄʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʾ ʄʝʜʠʯʥʦʾ ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ɸʢʘʜʝʤʽʾ. 

2023;23(3):94-98. https://doi.org/10.31718/2077ï1096.23.3.94 

12. ʂʦʟʣʦʚʘ ʖɺ, ɹʦʥʜʘʨʝʥʢʦ ʄʆ, ʉʫʪʠʨʽʥ ɼʆ. ʉʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʧʦʚʝʜʽʥʮʽ ʱʫʨʽʚ ʫ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ɯʥʥʦʚʘʮʽʾ ʅʘʫʢʠ. 2024;1(35):946-956. 

https://doi.org/10.52058/2786-4952-2023-16(34) 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ɹʦʥʜʘʨʝʥʢʦ ʄ.ʆ. ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ, 

ʉʫʪʠʨʽʥ ɼ.ʆ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ). 

13. Kozlova YuV, Maslak YS, Netronina OV, Abraimova OYe, Kozlov SV. 

The state of antioxidant system end emotional status in rats with mild blast-

induced traumatic brain injury. ɿʘʧʦʨʽʟʴʢʠʡ ʄʝʜʠʯʥʠʡ ɾʫʨʥʘʣ. 2024;26(1):53-

58. (WEB OF SCIENCE) https://doi.org/10.14739/2310-1210.2024.1.291777 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ʄʘʩʣʘʢ ɻ.ʉ. ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʩʪʘʪʪʽ, ʅʻʪʨʦʥʽʥʘ ʆ.ɺ. ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʙʽʦʭʽʤʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ɸʙʨʘʽʤʦʚʘ ʆ.ɭ. ʙʽʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʂʦʟʣʦʚ ʉ.ɺ. 

ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʜʨʫʢʫ). 

14. Kozlova YuV, Kozlov SV, Maslak HS, Bondarenko OO, Dunaev OV, 

Oberemok MH. Changes of rat`s brain vessels after air shock wave exposure. 

ɺʽʩʥʠʢ ʄʦʨʬʦʣʦʛʽʾ. 2024;30(1):55-60. (SCOPUS) 

https://doi.org/10.31393/morphology-journal-2024-30(1)-07 

https://doi.org/10.31718/2077–1096.23.3.94
https://doi.org/10.52058/2786-4952-2023-16(34)-946-956
https://doi.org/10.14739/2310-1210.2024.1.291777
https://doi.org/10.31393/morphology-journal-2024-30(1)-07
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(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ 

ʩʪʘʪʪʽ, ʂʦʟʣʦʚ ʉ.ɺ. ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ, ʄʘʩʣʘʢ ɻ.ʉ. ʦʩʪʘʪʦʯʥʝ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ɹʦʥʜʘʨʝʥʢʦ ʆ.ʆ. ʘʥʘʣʽʟ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ɼʫʥʘʻʚ ʆ.ɺ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʜʨʫʢʫ, ʆʙʝʨʝʤʦʢ ʄ.ɻ. 

ʧʽʜʛʦʪʦʚʢʘ ʛʽʩʪʦʧʨʝʧʘʨʘʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ). 

15. ʂʦʟʣʦʚʘ ʖɺ. ʈʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʱʫʨʽʚ ʽʟ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʶ 

ʪʨʘʚʤʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ. ɹʫʢʦʚʠʥʩʴʢʠʡ ʄʝʜʠʯʥʠʡ 

ɺ̔ ʩʥʠʢ. 2024;28(1,109):35-40. https://doi.org/10.24061/2413-

0737.28.1.109.2024.6 

16. Kozlova YuV. Influence of trace elements changes in cerebellum on 

rat`s behavior in elevated plus maze in the early period of mild blast-induced 

traumatic brain injury. ʇʘʪʦʣʦʛʽʷ. 2024;21(1):28-33. (WEB OF SCIENCE) 

https://doi.org/10.14739/2310-1237.2024.1.296887 

17. ʂʦʟʣʦʚʘ ʖɺ. ɼʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʱʫʨʽʚ ʫ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ 

ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɸʢʪʫʘʣʴʥʽ ʇʨʦʙʣʝʤʠ 

ʉʫʯʘʩʥʦʾ ʄʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʾ ʄʝʜʠʯʥʦʾ ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ɸʢʘʜʝʤʽʾ. 2024;24(1):89-93. https://doi.org/10.31718/2077ï1096.24.1.89 

18. Kozlov SV, Kozlova YuV, Bondarenko NS, Bondarenko OO. 

Histopathological and ultrastructural changes in the rats brain after air shock wave 

impact. ʄʝʜʠʯʥʽ ʇʝʨʩʧʝʢʪʠʚʠ. 2024;29(1):16-26. (SCOPUS) 

https://doi.org/10.26641/2307-0404.2024.1.300497 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ 

ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ ʩʪʘʪʪʽ, ʂʦʟʣʦʚ ʉ.ɺ. ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʦʩʪʘʪʦʯʥʝ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ɹʦʥʜʘʨʝʥʢʦ ʅ.ʉ. ʧʨʦʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ, ɹʦʥʜʘʨʝʥʢʦ ʆ.ʆ. ʧʽʜʛʦʪʦʚʢʘ ʛʽʩʪʦʧʨʝʧʘʨʘʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʱʫʨʽʚ). 

https://doi.org/10.24061/2413-0737.28.1.109.2024.6
https://doi.org/10.24061/2413-0737.28.1.109.2024.6
https://doi.org/10.14739/2310-1237.2024.1.296887
https://doi.org/10.31718/2077–1096.24.1.89
https://doi.org/10.26641/2307-0404.2024.1.300497
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19. ʂʦʟʣʦʚʘ ʖɺ, ʂʦʟʣʦʚ ʉɺ, ʄʘʩʣʘʢ ɻʉ, ʅʝʪʨʦʥʽʥʘ ʆɺ, ɸʙʨʘʽʤʦʚʘ ʆɭ. 

ʆʮʽʥʢʘ ʝʢʩʧʨʝʩʽʾ ʄʄʈ2 ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ɯʥʥʦʚʘʮʽʾ ʅʘʫʢʠ. 2024;4(38):1293-1302. 

https://doi.org/10.52058/2786-4952-2024-4(38) 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ImageJ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ʂʦʟʣʦʚ ʉ.ɺ. 

ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ, ʄʘʩʣʘʢ ɻ.ʉ. ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, 

ʅʻʪʨʦʥʽʥʘ ʆ.ɺ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ɸʙʨʘʽʤʦʚʘ ʆ.ɭ. ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ 

ʜʨʫʢʫ). 

20. ʂʦʟʣʦʚʘ ʖɺ, ʄʘʩʣʘʢ ɻʉ, ʅʝʪʨʦʥʽʥʘ ʆɺ, ɸʙʨʘʽʤʦʚʘ ʆɭ. ɽʢʩʧʨʝʩʽʷ 

BDNF ʫ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ɯʥʥʦʚʘʮʽʾ ʅʘʫʢʠ. 2024;8(42):1075-1084. 

https://doi.org/10.52058/2786-4952-2024-8(42) 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʜʨʫʢʫ, ʄʘʩʣʘʢ ɻ.ʉ. ʦʩʪʘʪʦʯʥʝ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ʅʻʪʨʦʥʽʥʘ ʆ.ɺ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ɸʙʨʘʽʤʦʚʘ ʆ.ɭ. 

ʙʽʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ). 

21. ʂʦʟʣʦʚʘ ʖɺ, ʂʦʨʟʘʯʝʥʢʦ ʄɸ, ɸʛʘʨʢʦʚ ʉʌ, ʈʘʜʽʦʥʦʚ ɺʂ, ɹʘʰʪʘ ɯɻ. 

ʄʝʭʘʥʽʟʤʠ ʧʝʨʚʠʥʥʦʛʦ ʽ ʚʪʦʨʠʥʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ ʫʤʦʚʘʭ 

ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ (ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ). ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ɯʥʥʦʚʘʮʽʾ ʅʘʫʢʠ. 

2024;7(41): 1059-1073. https://doi.org/10.52058/2786-4952-2024-7(41) 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʚʽʜʙʽʨ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʧʠʩʘʥʥʷ 

ʩʪʘʪʪʽ, ʂʦʨʟʘʯʝʥʢʦ ʄ.ɸ. ʦʩʪʘʪʦʯʥʝ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʪʽ, ɸʛʘʨʢʦʚ ʉ.ʌ. 

ʦʬʦʨʤʣʝʥʥʷ ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʠ, ʈʘʜʽʦʥʦʚ ɺ.ʂ. ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ, ɹʘʰʪʘ 

ɯ.ɻ. ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʜʨʫʢʫ). 

 

https://doi.org/10.52058/2786-4952-2024-4(38)-1293-1303
https://doi.org/10.52058/2786-4952-2024-8(42)-1075-1084
https://doi.org/10.52058/2786-4952-2024-7(41)-1059-1073
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ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

22. ʂʦʟʣʦʚ ʉɺ, ʂʦʟʣʦʚʘ ʖɺ. Hʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ 

ʤʘʨʢʝʨʠ ʜʽʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʥʘ ʤʦʟʦʢ ʣʶʜʠʥʠ. ʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʤʦʨʬʦʣʦʛʽʾ. 

21-22 ʚʝʨʝʩʥʷ 2017 ʨ. ɺʽʥʥʠʮʷ, 2017:96-97. ɼʦʩʪʫʧʥʦ ʟ: chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.vnmu.edu.ua/downloa

ds/pdf/konf_asp_morf_20170426-110013.pdf 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʪʝʟ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, ʂʦʟʣʦʚ ʉ.ɺ. ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʪʝʟ). 

23. ʅʽʢʦʣʘʡʯʠʢ ɸʄ, ʂʦʟʣʦʚʘ ʖɺ. VII ʇʣʝʥʫʤ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢ. 

ʪʦʚʘʨʠʩʪʚʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʚ ʪʘ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ., ʧʨʠʩʚʷʯʝʥʠʭ 110-ʨʽʯʯʶ ʟ ʜʥʷ 

ʥʘʨʦʜʞ. ʯʣ.-ʢʦʨ. ɸʄʅ ʉʈʉʈ, ʧʨʦʬ. ɿʘʡʢʘ ʄ.ʅ. ʋʜʘʨʥʘ ʭʚʠʣʷ ʷʢ ʩʫʯʘʩʥʠʡ 

ʬʘʢʪʦʨ ʫʨʘʞʝʥʥʷ ʎʅʉ. 11 ʞʦʚʪʥʷ 2018 ʨ. ʇʦʣʪʘʚʘ, 2018:64-65. ɼʦʩʪʫʧʥʦ ʟ: 

https://repo.dma.dp.ua/id/eprint/4694 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʟʘʪʚʝʨʜʞʝʥʥʷʪʝʟ, ʅʽʢʦʣʘʡʯʠʢ ɸ.ʄ. ʥʘʧʠʩʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʪʝʟ ʜʦ 

ʧʫʙʣʽʢʘʮʽʾ) 

24. ʉʙʽʪʥʻʚ ɯɺ, ʂʦʟʣʦʚʘ ʂʉ, ʂʦʟʣʦʚʘ ʖɺ, ʂʦʣʜʫʥʦʚ ɺɺ. ɯ ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʩʪʫʜʝʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʟ ʤʽʞʥʘʨ. ʫʯ. ɿʤʽʥʠ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʱʫʨʽʚ 

ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʥʘ ʪʣʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʥʝʡʨʦʪʨʘʚʤʠ ʣʝʛʢʦʛʦ 

ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ. ɺʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ʜʦ 

ʜʦʩʷʛʥʝʥʴ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ ʽ ʬʘʨʤʘʮʽʾ, 15 ʪʨʘʚʥʷ 2019 ʨ. ʍʘʨʢʽʚ : ɺʠʜ-ʚʦ 

ʅʌʘʋ, 2019:159-160. ɼʦʩʪʫʧʥʦ ʟ: chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pat.nuph.edu.ua/pdf/zbirn_t

ez.pdf 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʝʟ, ʉʙʽʪʥʻʚ ɯ.ɺ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, 

ʂʦʟʣʦʚʘ ʂ.ʉ. ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ, ʂʦʣʜʫʥʦʚ ɺ.ɺ. 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ). 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.vnmu.edu.ua/downloads/pdf/konf_asp_morf_20170426-110013.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.vnmu.edu.ua/downloads/pdf/konf_asp_morf_20170426-110013.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.vnmu.edu.ua/downloads/pdf/konf_asp_morf_20170426-110013.pdf
https://repo.dma.dp.ua/id/eprint/4694
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/pat.nuph.edu.ua/pdf/zbirn_tez.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/pat.nuph.edu.ua/pdf/zbirn_tez.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/pat.nuph.edu.ua/pdf/zbirn_tez.pdf
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25. ʂʦʟʣʦʚʘ ʖɺ, ʂʦʟʣʦʚ ʉɺ, ʊʨʷʩʘʢ ʅʉ, ʂʽʩʪʨʠʮʷ ɼɺ. Hʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʉʧʦʥʪʘʥʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʧʦʚʝʜʽʥʢʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʱʫʨʽʚ ʫ ʪʝʩʪʽ 

çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʟʘ ʫʤʦʚ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ. XVIII ï̔  ʯʠʪʘʥʥʷ ɺ.ɺ. ʇʽʜʚʠʩʦʮʴʢʦʛʦ, 21ï22 ʪʨʘʚʥʷ 

2019 ʨ. ʆʜʝʩʘ : ʋʢʨʅɼɯ ʤʝʜʠʮʠʥʠ ʪʨʘʥʩʧʦʨʪʫ, 2019:96-97. ɼʦʩʪʫʧʥʦ ʟ: 

https://www.researchgate.net/profile/Yuliia-Kozlova  

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʝʟ, ʂʦʟʣʦʚ ʉ.ɺ. ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ, 

ʊʨʷʩʘʢ ʅ.ʉ. ʧʽʜʛʦʪʦʚʢʘ ʪʝʟ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, ʂʽʩʪʨʠʮʷ ɼ.ɺ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ). 

26. ʂʦʟʣʦʚʘ ʖɺ, ʂʦʟʣʦʚ ʉɺ. ʍɯɯ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʉʪʘʥ 

ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʱʫʨʽʚ ʫ ʛʦʩʪʨʦʤʫ ʪʘ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʘʭ ʣʝʛʢʦʾ 

ʙʘʨʦʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʟʘ ʫʤʦʚ ʜʽʾ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʨʛʘʥʽʟʤè, ʧʨʠʩʚʷʯʝʥʦʾ ʖʚʽʣʝʡʥʠʤ ʜʘʪʘʤ 

ʟʘʩʥʦʚʥʠʢʽʚ ʢʘʬʝʜʨʠ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ʊɼʄɯ 110-ʨʽʯʯʶ ʧʨʦʬ. ɹʝʨʛʝʨʘ ɽ.ʅ. ʽ 90-

ʨʽʯʯʶ ʧʨʦʬ. ʄʘʨʢʦʚʦʾ ʆ.ʆ., 29ï30 ʞʦʚʪʥʷ 2020 ʨ. ʊʝʨʥʦʧʽʣʴ, 2020:55-56. 

ɼʦʩʪʫʧʥʦ ʟ: https://www.researchgate.net/profile/Yuliia-Kozlova  

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʪʝʟ, ʂʦʟʣʦʚ ʉ.ɺ. ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʠ, ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ). 

27. ʂʦʟʣʦʚʘ ʖɺ. ɯɯɯ ʥʘʫʢ.-ʧʨʘʢʪ. internet-ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. ʫʯ. ɿʤʽʥʠ 

ʦʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʫʨʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʶ ʥʝʡʨʦʪʨʘʚʤʦʶ ʚ ʧʽʜʥʷʪʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ. 

ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʭʚʦʨʦʙ ʪʘ ʾʭʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ 

ʢʦʨʝʢʮʽʷ, 19 ʣʠʩʪʦʧʘʜʘ 2020 ʨ. ʍʘʨʢʽʚ : ɺʠʜ-ʚʦ ʅʌʘʫ, 2020:130. ɼʦʩʪʫʧʥʦ ʟ: 

https://pat.nuph.edu.ua/iii-naukovo-praktychna-internet-konferentsiia-z/ 

28. ʉʙʽʪʥʻʚ ɯɺ, ʃʦʛʚʽʥʦʚʘ ʊʆ, ʂʦʟʣʦʚʘ ʖɺ. ɺʩʝʫʢʨ. ʩʪʫʜ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʉʪʘʥ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʱʫʨʽʚ ʫ ʛʦʩʪʨʦʤʫ ʪʘ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʘʭ 

ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʥʝʡʨʦʪʨʘʚʤʠ. ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 20 ʪʨʘʚʥʷ 2021 ʨ. ʃʴʚʽʚ : ɺʠʜ-ʚʦ 

https://www.researchgate.net/profile/Yuliia-Kozlova-3?ev=hdr_xprf&_sg=AJNPirTxZn9l7PD87FOEdWClz4wR1ZoB2IfRY0DHBExdHvyPMRz14aHDyYzvreGoPxmYmSgji0OY2B-hz5DucCeV&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InNlYXJjaCIsInBhZ2UiOiJwdWJsaWNhdGlvbiIsInBvc2l0aW9uIjoiZ2xvYmFsSGVhZGVyIn19
https://www.researchgate.net/profile/Yuliia-Kozlova
https://pat.nuph.edu.ua/iii-naukovo-praktychna-internet-konferentsiia-z/
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ʃʴʚʽʚʩʴʢʦʾ ʧʦʣʽʪʝʭʥʽʢʠ, 2021:156-158. ɼʦʩʪʫʧʥʦ ʟ: 

https://www.researchgate.net/profile/Yuliia-Kozlova 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ, ʉʙʽʪʥʻʚ ɯ.ɺ. ʥʘʧʠʩʘʥʥʷ ʪʘ 

ʧʽʜʛʦʪʦʚʢʘ ʪʝʟ, ʃʦʛʚʽʥʦʚʘ ʊ.ʆ. ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ,). 

29. ɿʝʡʥʘʣʦʚʘ ɸʄ, ʂʦʟʣʦʚʘ ʖɺ. XXI ʢʦʥʬ. ʩʪʫʜ. ʪʘ ʤʦʣ. ʫʯʝʥʠʭ. 

ɿʘʛʘʣʴʥʽ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʥʝʡʨʦʪʨʘʚʤʠ. ʅʦʚʠʥʠ ʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ. ɼʥʽʧʨʦ; 2021:59. ɼʦʩʪʫʧʥʦ ʟ: 

https://drive.google.com/file/d/1attk8qlH3nfVqusHUNyb8VfKBwdPvlaM/view 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʣʽʪʝʨʘʪʫʨʠ, ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ, 

ɿʝʡʥʘʣʦʚʘ ɸ.ʄ. ʥʘʧʠʩʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʪʝʟ ʜʦ ʜʨʫʢʫ). 

30. ʂʦʟʣʦʚʘ ʖɺ, ʍʫʜʷʢʦʚ ʆɭ, ʂʦʣʜʫʥʦʚ ɺɺ, ʂʣʦʧʦʮʴʢʠʡ ɻɸ. Vɯɯɯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʢʦʥʛʨʝʩ ʧʘʪʦʬʽʟʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ. ɽʤʦʮʽʡʥʠʡ ʩʪʘʥ ʱʫʨʽʚ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʣʝʛʢʦʶ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʶ ʥʝʡʨʦʪʨʘʚʤʦʶ. ʇʘʪʦʣʦʛʽʯʥʘ 

ʬʽʟʽʦʣʦʛʽʷ ï ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠè ʧʨʠʩʚʷʯʝʥʠʡ 120-ʨʽʯʯʶ ʆʜʝʩʴʢʦʾ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠ, 6-8 ʞʦʚʪʥʷ 2021 ʨ. ʆʜʝʩʘ, 2021:113-114. ɼʦʩʪʫʧʥʦ 

ʟ: https://www.researchgate.net/profile/Yuliia-Kozlova 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʧʠʩʘʥʥʷ ʪʝʟ, ʍʫʜʷʢʦʚ ʆ.ɭ. ʧʽʜʛʦʪʦʚʢʘ 

ʪʝʟ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, ʂʦʣʜʫʥʦʚ ɺ.ɺ. ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ, ʂʣʦʧʦʮʴʢʠʡ ɻ.ɸ. 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ). 

31. ʂʦʟʣʦʚʘ ʖɺ. V ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞʥʘʨʦʜ. ʫʯʘʩʪʶ 

ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʫ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ ʣʝʛʢʦʾ 

ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʥʝʡʨʦʪʨʘʚʤʠ. ʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾ, 

20-22 ʞʦʚʪʥʷ 2021 ʨ. ɼʥʽʧʨʦ, 2021:59-60. ɼʦʩʪʫʥʦ ʟ: 

https://repo.dma.dp.ua/7262/ 

32. Khan SMA, Kozlova YuV, Koldunov VV. ʍʍɯɯ ʥʘʫʢ. ʢʦʥʬ. ʩʪʫʜ. ʪʘ 

ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ. Changes of Cu/Fe ratio in the cerebellum in first day after 

experimental blast-induced traumatic brain injury. ʅʦʚʠʥʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ 

.%20https:/www.researchgate.net/profile/Yuliia-Kozlova
https://drive.google.com/file/d/1attk8qlH3nfVqusHUNyb8VfKBwdPvlaM/view
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ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ. ɼʥʽʧʨʦ, 2022:36. ɼʦʩʪʫʧʥʦ ʟ: 

https://drive.google.com/file/d/1hguap1qwTXecAJVOX7e2nyCGPV0l6Le7/view 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʧʠʩʘʥʥʷ ʪʝʟ, ʂʭʘʥ 

ʉ.ʄ.ɸ. ʧʽʜʛʦʪʦʚʢʘ ʪʝʟ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, ʂʦʣʜʫʥʦʚ ɺ.ɺ. ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ). 

33. Kozlova YuV, Kozlov SV. ɺʩʝʫʢʨ. ʢʦʥʬ. ʟ ʥʝʡʨʦʥʘʫʢ ʤ. ʂʠʾʚ, 

ʧʨʠʩʚʷʯʝʥʘ 90 ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʘʢʘʜʝʤʽʢʘ ɺʦʣʦʜʠʤʠʨʘ ʉʢʦʢʘ. 

Changes in the pain threshold in rats in 1-week development of experimental blast 

traumatic brain injury, 25-27 ʣʠʧʥʷ 2022 ʨ. ʂʠʾʚ, 2022:31-32. ɼʦʩʪʫʧʥʦ ʟ: 

https://fz.kiev.ua/index.php?list1=147 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ 

ʪʝʟ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, ʂʦʟʣʦʚ ʉ.ɺ. ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ). 

34. Kozlova YuV, Kozlova KS. Hʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. Catalase activity of rats 

in the 1 weak of blast-induced traumatic brain injury. XXI ʯʠʪʘʥʥʷ ʽʤ. ɺ.ɺ. 

ʇʽʜʚʠʩʦʮʴʢʦʛʦ, 23-24 ʯʝʨʚʥʷ 2022 ʨ. ʆʜʝʩʘ : ʋʢʨʅɼɯ ʤʝʜʠʮʠʥʠ ʪʨʘʥʩʧʦʨʪʫ, 

2022:7-8. ɼʦʩʪʫʧʥʦ ʟ: https://www.researchgate.net/profile/Yuliia-Kozlova 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ 

ʪʝʟ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, ʂʦʟʣʦʚʘ ʂ.ʉ. ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ). 

35. ʂʦʟʣʦʚʘ ʖɺ, ʂʦʣʜʫʥʦʚ ɺɺ, ʂʣʦʧʦʮʴʢʠʡ ɻɸ. Hʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. 

ɺʧʣʠʚ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ 

ʚ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ. XXII ʯʠʪʘʥʥʷ ʽʤ. ɺ.ɺ. ʇʽʜʚʠʩʦʮʴʢʦʛʦ, 18ï19 ʪʨʘʚʥʷ 

2023 ʨ. ʆʜʝʩʘ : ʋʢʨʅɼɯ ʤʝʜʠʮʠʥʠ ʪʨʘʥʩʧʦʨʪʫ, 2023:89-90. ɼʦʩʪʫʧʥʦ ʟ: 

https://www.researchgate.net/profile/Yuliia-Kozlova 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʧʠʩʘʥʥʷ ʧʽʜʛʦʪʦʚʢʘ ʪʝʟ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, 

ʂʦʣʜʫʥʦʚ ɺ.ɺ. ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʟ, ʂʣʦʧʦʮʴʢʠʡ ɻ.ɸ. ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ). 

https://drive.google.com/file/d/1hguap1qwTXecAJVOX7e2nyCGPV0l6Le7/view
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36. ʂʦʟʣʦʚʘ ʖɺ, ʄʘʩʣʘʢ ɻʉ, ʅʝʪʨʦʥʽʥʘ ʆɺ, ɸʙʨʘʽʤʦʚʘ ʆɭ. ʄʽʞʥʘʨʦʜ. 

ʢʦʥʬ. ʟ ʥʝʡʨʦʥʘʫʢ ʪʘ ʅʘʫʢʦʚʠʭ ʯʠʪʘʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʽʩʮʝʨʘʣʴʥʽʡ ʬʽʟʽʦʣʦʛʽʾ 

ʪʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ. ɻʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ - ʤʘʨʢʝʨ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ 

ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʽʡ ʪʨʘʚʤʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 19-21 ʣʠʩʪʦʧʘʜʘ 2024 ʨ. ʂʠʾʚ : 

ɺɼ çɸʢʘʜʝʤʧʝʨʽʦʜʠʢʘè ʅɸʅ ʋʢʨʘʾʥʠ, 2024:46-47. ɼʦʩʪʫʧʥʦ ʟ: chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://fz.kiev.ua/journals/2024_V.

70/5S/Fzh-5S__2024.pdf 

(ʂʦʟʣʦʚʘ ʖ.ɺ. ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʧʠʩʘʥʥʷ ʪʝʟ, ʄʘʩʣʘʢ ɻ.ʉ. ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʪʝʟ, ʅʝʪʨʦʥʽʥʘ ʆ.ɺ. ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ɸʙʨʘʽʤʦʚʘ ʆ.ɭ. ʧʽʜʛʦʪʦʚʢʘ 

ʪʝʟ ʜʦ ʧʫʙʣʽʢʘʮʽʾ,). 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ: 

37. ʄʘʤʝʜʦʚ ʐʄ, ʊʢʘʯʝʥʢʦ ʆɺ, ʂʦʟʣʦʚ ʉɺ, ɺʠʜʠʰ ʂʇ, ʂʦʟʣʦʚʘ ʖɺ, 

ʃʠʩʠʮʷ ʆ. ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ (ʧʦʨʽʚʥʷʣʴʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʰʢʦʜʞʝʥʴ, ʩʧʨʠʯʠʥʝʥʠʭ ʧʨʦʪʠʧʽʭʦʪʥʠʤʠ ʫʣʘʤʢʦʚʠʤʠ 

ʤʽʥʘʤʠ ʆɿʄ-72 ʪʘ ʄʆʅ-50). ʉʫʜʦʚʦ-ʤʝʜʠʯʥʘ ʝʢʩʧʝʨʪʠʟʘ. 2017;1:102ï106. 
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ʎʅʉ ʎʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ 
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ɹɼ ɹʦʣʶʩʠ ʜʝʬʝʢʘʮʽʡ 
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CG ʂʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ 
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʏʝʨʝʧʥʦ-ʤʦʟʢʦʚʘ ʪʨʘʚʤʘ 

(ʏʄʊ) ʻ ʧʦʰʠʨʝʥʦʶ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʜʝʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ 

ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʯʝʨʝʟ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʠʡ ʜʝʬʽʮʠʪ [1]. 

ʈʽʟʥʦʚʠʜʦʤ ʏʄʊ ʻ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʘ ʪʨʘʚʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ɺɯʊɻʄ), ʱʦ 

ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʦʻʥʥʠʭ ʢʦʥʬʣʽʢʪʽʚ [2], ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʥʘʰ ʯʘʩ ʚ 

ʋʢʨʘʾʥʽ ʯʝʨʝʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ. ɺʠʩʦʢʘ ʯʘʩʪʦʪʘ ʚʠʙʫʭʦʚʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʡ ʩʦʮʽʘʣʽʟʘʮʽʾ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʡʩʴʢʦʚʠʭ ʪʘ ʮʠʚʽʣʴʥʠʭ ʣʶʜʝʡ ʥʘ ʙʘʛʘʪʦ ʨʦʢʽʚ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ, ʱʦ ʩʪʘʥʝ ʟʥʘʯʥʦʶ ʩʫʩʧʽʣʴʥʦʶ ʽ ʝʢʦʥʦʤʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ [3]. 

ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʧʘʪʦʛʝʥʝʟ ʧʝʨʚʠʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʚʪʦʨʠʥʥʠʭ ʟʤʽʥ 

ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʧʨʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʽʡ ʪʨʘʚʤʽ, ʱʦ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʏʄʊ. ʂʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʜʝʱʦ ʟʙʽʛʘʶʪʴʩʷ ʟ ʪʘʢʠʤʠ ʧʨʠ ʏʄʊ. ɺ 

ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʨʠʚʘʣʽ ʧʦʨʫʰʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʧʦʚʝʜʽʥʢʠ, ʢʦʛʥʽʪʠʚʥʽ ʟʤʽʥʠ, ʘ ʩʘʤʝ ʜʝʬʽʮʠʪ ʧʘʤôʷʪʽ. ɸ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [4]. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʢʣʽʥʽʢʘ 

ʏʄʊ ʽ ʨʽʚʝʥʴ ʣʝʪʘʣʴʥʦʩʪʽ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʚʠʩʦʢʠʡ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ 

ʧʝʨʚʠʥʥʦʛʦ ʤʽʩʮʷ ʟʽʪʢʥʝʥʥʷ ʯʝʨʝʧʘ ʟ ʪʫʧʠʤ ʧʨʝʜʤʝʪʦʤ ʘʙʦ ʧʦʚʝʨʭʥʝʶ, 

ʤʘʩʠʚʥʽʩʪʶ ʢʨʦʚʦʚʠʣʠʚʫ ʪʘ ʰʚʠʜʢʽʩʪʶ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ [5]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʚʝʜʝʥʦ, ʱʦ ɺɯʊɻʄ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ 

ʭʚʠʣʽ (ɺʍ), ʷʢʘ ʜʽʻ ʥʘ ʚʝʩʴ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʜʠʬʫʟʥʦ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʫʩʽ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʠ [6]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ɺʍ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʱʦ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ [7]. ɼʦʚʝʜʝʥʦ, ʱʦ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʜʽʾ ɺʍ ʻ ʩʪʨʫʢʪʫʨʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʣʽʤʙʽʯʥʦʾ ʩʠʩʪʝʤʠ - ʛʽʧʦʢʘʤʧ, ʙʘʟʦʣʘʪʝʨʘʣʴʥʘ 

ʤʠʛʜʘʣʠʥʘ, ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʝ ʷʜʨʦ ʪʘʣʘʤʫʩʘ, ʯʝʨʝʟ ʱʦ ʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ 

ʚʠʙʫʭʫ, ʥʘʚʽʪʴ ʧʨʠ ʣʝʛʢʽʡ ɺɯʊɻʄ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʡʨʦʧʦʚʝʜʽʥʢʦʚʽ ʟʤʽʥʠ ʫ 

ʚʠʛʣʷʜʽ ʪʨʠʚʦʛʠ, ʩʪʨʘʭʫ, ʜʝʧʨʝʩʽʾ [8]. ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʩʘʤʝ ʣʝʛʢʘ 
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ɺɯʊɻʄ ʻ ʥʝʙʝʟʧʝʯʥʦʶ ʯʝʨʝʟ ʧʨʠʭʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʙʝʟ ʢʨʦʚʦʚʠʣʠʚʽʚ ʽ 

ʟʦʚʥʽʰʥʽʭ ʪʨʘʚʤ, ʘʣʝ ʤʘʻ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʦʾ 

ʩʬʝʨʠ [9, 10]. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʧʘʪʦʛʝʥʝʟʽ ɺɯʊɻʄ ʚʘʞʣʠʚʠʤʠ ʻ ʩʪʨʫʢʪʫʨʥʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʫʰʢʦʜʞʝʥʥʷ ʩʫʜʠʥ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʘ (ɻɽɹ) [11]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ɻɽɹ ʛʦʣʦʚʥʠʤ ʻ ʧʝʨʚʠʥʥʠʡ ʚʧʣʠʚ ɺʍ, 

ʷʢʠʡ ʟʘʧʫʩʢʘʻ ʟʤʽʥʠ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʥʝʨʚʦʚʦ-ʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʪʦʥʫʩʫ ʽ 

ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ [11]. ɺ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ ɺɯʊɻʄ ʧʦʨʫʰʫʻʪʴʩʷ ʢʨʦʚʦʦʙʽʛ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ - ʛʽʧʦʧʝʨʬʫʟʽʷ ʯʝʨʝʟ ʜʠʣʘʪʘʮʽʶ ʩʫʜʠʥ, ʪʘ ʪʨʘʥʩʧʦʨʪ ʨʝʯʦʚʠʥ 

- ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ 

ɺɯʊɻʄ [12]. ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʽʰʝʤʽʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ, 

ʨʦʟʚʠʪʦʢ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʟʘʧʘʣʝʥʥʷ [12-14]. 

ɿ ʮʠʤ ʧʦʚôʷʟʘʥʽ ʘʢʪʫʘʣʴʥʽ ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ɺɯʊɻʄ: 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʧʘʪʦʙʽʦʭʽʤʽʯʥʽ, ʨʦʟʢʨʠʪʪʷ ʷʢʠʭ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ, ʣʽʢʫʚʘʣʴʥʠʭ ʽ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ɼʣʷ ʨʦʟʢʨʠʪʪʷ ʮʠʭ 

ʧʠʪʘʥʴ ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʨʦʙʢʘ ʫʥʽʬʽʢʦʚʘʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʨʝʘʣʴʥʠʤ ʫʤʦʚʘʤ ʚʠʙʫʭʫ, ʙʫʜʝ ʙʝʟʧʝʯʥʦʶ, ʣʝʛʢʦʶ ʪʘ 

ʝʬʝʢʪʠʚʥʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ [15, 16]. 

ʅʘ ʮʝʡ ʯʘʩ ʫ ʚʠʚʯʝʥʥʽ ʧʘʪʦʛʝʥʝʟʫ ʣʝʛʢʦʾ ɺɯʊɻʄ ʜʦʩʷʛʥʫʪʦ ʚʝʣʠʢʦʛʦ 

ʧʨʦʛʨʝʩʫ, ʨʦʟʨʦʙʣʝʥʦ ʜʝʷʢʽ ʩʠʤʧʪʦʤʘʪʠʯʥʽ, ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ 

ʤʘʨʢʝʨʠ. ʇʨʦʪʝ, ʚʦʥʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʢʨʝʤʠʭ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʘʢʪʘʭ, ʱʦ 

ʟʙʽʛʘʶʪʴʩʷ ʟʘ ʫʤʦʚ ʨʽʟʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ. ʎʝ ʥʝ ʩʪʚʦʨʶʻ 

ʮʽʣʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʘʛʘʣʴʥʠʡ ʧʘʪʦʛʝʥʝʟ ʷʢ ʛʦʩʪʨʠʭ ʧʦʨʫʰʝʥʴ, ʪʘʢ ʽ 

ʚʽʜʜʘʣʝʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ 

ʧʘʪʦʛʝʥʝʟʫ ʣʝʛʢʦʾ ɺɯʊɻʄ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʨʦʟʢʨʠʶʪʴ ʙʽʣʴʰ ʪʦʥʢʽ 

ʤʝʭʘʥʽʟʤʠ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʫ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ 

ʥʦʚʠʭ ʤʘʨʢʝʨʽʚ ɺɯʊɻʄ, ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʦʢʨʘʱʝʥʥʶ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʫ ʨʘʥʥʽʡ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ ʪʘ ʟʥʠʞʝʥʥʶ ʨʠʟʠʢʽʚ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʽ. 
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ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʦʾ ʽʥʽʮʽʘʪʠʚʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʝʤʠ 

ʢʘʬʝʜʨʠ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʄʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʟʤʽʥ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʧʽʩʣʷ ʚʧʣʠʚʫ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚè, 

ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0120U105394, ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 2021-2024 ʨʨ. 

ɼʠʩʝʨʪʘʥʪʢʘ ʙʫʣʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ ʚʠʢʦʥʘʚʠʮʝʶ ʟʘʟʥʘʯʝʥʦʾ ʪʝʤʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ð ʚʩʪʘʥʦʚʠʪʠ ʥʦʚʽ ʣʘʥʢʠ ʧʘʪʦʛʝʥʝʟʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʰʣʷʭʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʠʭ ʧʨʦʬʽʣʽʚ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʪʘ 

ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʽʧʦʢʘʤʧʫ, ʤʦʟʦʯʢʫ, 

ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʙʽʦʤʝʪʘʣʽʚ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʢʦʥʩʪʘʥʪ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʠʚʯʠʪʠ ʟʤʽʥʠ ʧʦʚʝʜʽʥʢʠ ʚ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

2. ɼʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ 

ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

3. ɼʦʩʣʽʜʠʪʠ ʩʪʘʥ ʧʨʦʩʪʦʨʦʚʦʾ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ʚ ʜʠʥʘʤʽʮʽ 

ʨʦʟʚʠʪʢʫ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

3. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʢʣʘʜʫ ʙʽʦʤʝʪʘʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʚ 

ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

4. ɼʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ Cu, Fe ʪʘ Zn ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʪʘ ʤʦʟʦʯʢʫ ʚ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

5. ɿôʷʩʫʚʘʪʠ ʟʤʽʥʠ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʫ 

ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʫ ʜʠʥʘʤʽʮʽ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ (ʢʘʪʘʣʘʟʘ, ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ). 

6. ɺʩʪʘʥʦʚʠʪʠ ʟʤʽʥʠ ʚʤʽʩʪʫ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʫ ʫ 

ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʣʝʛʢʦʶ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 
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7. ɺʠʟʥʘʯʠʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʨʽʚʥʷʭ. 

8. ɼʦʩʣʽʜʠʪʠ ʩʪʫʧʽʥʴ ʝʢʩʧʨʝʩʽʾ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ NO-ʩʠʥʪʘʟʠ ʚ ʩʫʜʠʥʘʭ 

ʛʦʣʦʚʥʦʛʦ, ʷʢ ʤʘʨʢʝʨʫ ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ ʥʘ ʪʣʽ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

9. ɿôʷʩʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʝʢʩʧʨʝʩʽʾ ʤʘʪʨʠʢʩʥʦʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ-2 ʚ 

ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʷʢ ʤʘʨʢʝʨʫ ʫʰʢʦʜʞʝʥʥʷ ʩʫʜʠʥ ʥʘ ʪʣʽ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

10. ɺʩʪʘʥʦʚʠʪʠ ʟʚôʷʟʢʠ ʤʽʞ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʪʘ 

ʟʤʽʥʘʤʠ ʙʽʦʤʝʪʘʣʽʚ ʽ ʙʽʦʭʽʤʯʽʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʚ ʜʠʥʘʤʽʮʽ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

11. ɺʩʪʘʥʦʚʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʟʤʽʥʘʤʠ ʙʽʦʤʝʪʘʣʽʚ, ʙʽʦʭʽʤʽʯʥʠʭ ʽ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʚ ʜʠʥʘʤʽʮʽ ʣʝʛʢʦʾ ɺɯʊɻʄ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʘʪʦʛʝʥʝʟ ʧʦʚʝʜʽʥʢʦʚʠʭ ʽ ʢʦʛʥʽʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ 

ʫ ʱʫʨʽʚ ʟ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʶ ʪʨʘʚʤʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʘ ʪʨʘʚʤʘ, 

ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʽ ʟʤʽʥʠ, ʙʽʦʤʝʪʘʣʠ: ʟʘʣʽʟʦ, ʤʽʜʴ, ʮʠʥʢ; 

ʧʦʢʘʟʥʠʢʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ: ʢʘʪʘʣʘʟʘ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ, 

ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ, ʥʝʡʨʦʪʨʦʬʽʯʥʠʡ ʬʘʢʪʦʨ BDNF, ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ (ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʩʠʥʪʘʟʘ ʦʢʩʠʜʫ ʘʟʦʪʫ - eNOS, ʤʘʪʨʠʢʩʥʘ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘ-2 - ʄʄʈ-2) ʟʤʽʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ), ʬʽʟʽʦʣʦʛʽʯʥʽ 

(ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʨʦʬʽʣʶ), ʙʽʦʬʽʟʠʯʥʠʡ (ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʽʚʥʷ ʙʽʦʤʝʪʘʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ), ʙʽʦʭʽʤʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʫ), ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ 

(ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʟʤʽʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ), 
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ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ (eNOS, ʄʄʈ-2 - ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʫʰʢʦʜʞʝʥʥʷ 

ʩʫʜʠʥ), ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʽ (ʦʙʨʦʙʢʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ). 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʘʤôʷʪʽ ʫ ʛʦʩʪʨʦʤʫ ʪʘ ʨʘʥʥʴʦʤʫ 

ʧʝʨʽʦʜʘʭ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʚʝʜʽʥʢʘ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʤʘʻ ʧʝʨʽʦʜʠ 

ʟʙʫʜʞʝʥʥʷ ʪʘ ʪʨʠʚʦʞʥʦʩʪʽ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʘʥʢʩʽʦʣʽʪʠʯʥʠʤ ʩʪʘʥʦʤ ʟ 

ʧʝʨʝʭʦʜʦʤ ʫ ʩʪʘʥ, ʧʦʜʽʙʥʠʡ ʜʦ ʜʝʧʨʝʩʽʾ. 

ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʚʤʽʩʪʫ ʙʽʦʤʝʪʘʣʽʚ Cu, Fe ʪʘ Zn ʪʘ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʪʘ ʤʦʟʦʯʢʫ ʫ ʪʚʘʨʠʥ ʟ ʣʝʛʢʦʶ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʶ ʪʨʘʚʤʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ 

ʭʚʠʣʝʧʦʜʽʙʥʠʤʠ ʟʤʽʥʘʤʠ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʪʘ ʚʢʘʟʫʚʘʣʘ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ eNOS ʟʘʣʫʯʝʥʘ ʫ ʧʘʪʦʛʝʥʝʟ ʚʘʟʦʜʠʣʷʪʘʮʽʾ ʚ 

ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ, ʪʦʜʽ ʷʢ ʜʦ ʧʘʪʦʛʝʥʝʟʫ ʚʘʟʦʜʠʣʷʪʘʮʽʾ ʫ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ 

ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʘʣʫʯʝʥʘ ʄʄʈ-2, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʾʾ ʝʢʩʧʨʝʩʽʾ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʛʽʧʦʢʘʤʧʘ ʪʘ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʯʝʨʝʟ 1-ʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʚʠʙʫʭʦʚʦʶ ʭʚʠʣʝʶ ʪʘ 

ʧʦʢʘʟʘʥʦ ʨʦʟʚʠʪʦʢ ʥʘʙʨʷʢʫ ʥʝʡʨʦʥʽʚ, ʾʭ ʦʨʛʘʥʝʣ ʪʘ ʚʽʜʨʦʩʪʢʽʚ, ʫʰʢʦʜʞʝʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʘ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ ʫʰʢʦʜʞʝʥʥʷ ʛʝʤʦʢʘʧʽʣʷʨʽʚ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʟʤʽʥʘʤʠ ʙʽʦʤʝʪʘʣʽʚ, ʙʽʦʭʽʤʽʯʥʠʭ ʽ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʚ ʜʠʥʘʤʽʮʽ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʜʠʥʘʤʽʮʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʛʨʝʩʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ, 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʧʘʤôʷʪʽ ʧʨʦ 

ʭʘʨʯʦʚʝ ʧʽʜʢʨʽʧʣʝʥʥʷ. 
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ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ 

ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʟʽ 

ʟʤʽʥʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʪʘ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ 

ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʩʣʽʜʢʦʤ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʻ ʜʠʬʫʟʥʝ 

ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʡ ʩʫʜʠʥ ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʘ 

ʙʝʟ ʤʘʩʠʚʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʟ ʪʨʠʚʘʣʦʶ ʚʘʟʦʜʠʣʷʪʘʮʽʻʶ. 

ɼʦʧʦʚʥʝʥʽ ʜʘʥʽ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ ʫ ʱʫʨʽʚ ʯʝʨʝʟ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʫ ʪʨʘʚʤʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥ ̔ ʟ ʡʦʛʦ 

ʫʰʢʦʜʞʝʥʥʷʤ. 

ʇʽʜʪʚʝʨʜʞʝʥʦ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʫ 

BDNF, ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ ʧʽʜʚʠʱʠʣʘʩʴ ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʧʦʚʥʶʶʪʴ ʽ ʨʦʟʰʠʨʶʶʪʴ ʧʘʪʦʛʝʥʝʟ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʰʣʷʭʠ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʛʦʩʪʨʦʛʦ ʪʘ 

ʨʘʥʥʴʦʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ ʰʣʷʭʽʚ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʩʢʣʘʜʥʝʥʴ. 

ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʪʘ 

ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʙʽʦʤʘʨʢʝʨʠ ʜʣʷ ʧʨʠʞʠʪʪʻʚʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʧʨʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʽʡ ʪʨʘʚʤʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ. ʊʘ ʟʘ ʨʽʚʥʷʤʠ BDNF ʤʦʞʣʠʚʦ ʧʨʦʩʪʝʞʠʪʠ ʧʝʨʝʙʽʛ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ 

ʨʝʘʢʮʽʡ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʙʽʦʤʝʪʘʣʽʚ, ʘ ʪʘʢʦʞ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʪʘ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʜʣʷ ʧʦʩʪʤʦʨʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ ʥʘ ʢʘʬʝʜʨʘʭ ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ, ʆʜʝʩʴʢʦʛʦ 
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ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʄʆɿ ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ, ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ, ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʥʪʢʦʶ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʚʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʽʚ, ʪʝʨʤʽʥʽʚ ʪʘ 

ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʚʪʦʨʢʘ ʦʩʦʙʠʩʪʦ ʚʠʟʥʘʯʠʣʘ ʥʝʦʙʭʽʜʥʠʡ ʪʠʩʢ ʚʠʙʫʭʦʚʦʾ 

ʭʚʠʣʽ, ʱʦ ʧʨʠʟʚʦʜʠʚ ʜʦ ʣʝʛʢʦʾ ʪʨʘʚʤʠ ʪʘ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʠʣʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʥʘ ʱʫʨʘʭ. ʆʩʦʙʠʩʪʦ ʧʨʦʚʝʣʘ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʙʽʨ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʜʣʷ ʙʽʦʬʽʟʠʯʥʠʭ, ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʚʟʷʣʘ ʢʨʦʚ ʜʣʷ ʙʽʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʘʤʦʩʪʽʡʥʦ 

ʧʨʦʚʝʣʘ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʬʦʨʤʫʣʶʚʘʣʘ 

ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ. ɸʚʪʦʨʢʘ ʥʘʧʠʩʘʣʘ ʡ ʦʬʦʨʤʠʣʘ ʚʩʽ ʨʦʟʜʽʣʠ 

ʜʠʩʝʨʪʘʮʽʾ. ʋ ʚʩʽʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʘʚʪʦʨʢʘ 

ʦʜʝʨʞʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʧʽʚʘʚʪʦʨʩʪʚʦ 

ʢʦʣʝʛ ʧʦʣʷʛʘʣʦ ʫ ʢʦʥʩʫʣʴʪʘʪʠʚʥʽʡ ʜʦʧʦʤʦʟʽ. ʂʦʥʬʣʽʢʪ ʽʥʪʝʨʝʩʽʚ ʚʽʜʩʫʪʥʽʡ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʨʠʣʶʜʥʝʥʽ 

ʥʘ: ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʤʦʨʬʦʣʦʛʽʾè 

(ɺʽʥʥʠʮʷ, 2017); VII ʇʣʝʥʫʤʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʚ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʠʭ 110-ʨʽʯʯʶ ʟ 

ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʯʣʝʥʘ-ʢʦʨʝʩʧʦʥʜʝʥʪʘ ɸʄʅ ʉʈʉʈ, ʧʨʦʬʝʩʦʨʘ ɿʘʡʢʘ ʄ.ʅ. 

(ʇʦʣʪʘʚʘ, 2018); ɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʽ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɺʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ʜʦ ʜʦʩʷʛʥʝʥʴ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ ʽ ʬʘʨʤʘʮʽʾè (ʍʘʨʢʽʚ, 2019); 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çXVIIIï̔  ʯʠʪʘʥʥʷ ɺ.ɺ. ʇʽʜʚʠʩʦʮʴʢʦʛʦè 
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(ʆʜʝʩʘ, 2019); ʍɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʟʘ ʫʤʦʚ ʜʽʾ ʥʘʜʟʚʠʯʘʡʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʦʨʛʘʥʽʟʤè, ʧʨʠʩʚʷʯʝʥʦʾ ʖʚʽʣʝʡʥʠʤ ʜʘʪʘʤ ʟʘʩʥʦʚʥʠʢʽʚ ʢʘʬʝʜʨʠ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ 

ʊɼʄɯ 110-ʨʽʯʯʶ ʧʨʦʬ. ɹʝʨʛʝʨʘ ɽ.ʅ. ʽ 90-ʨʽʯʯʶ ʧʨʦʬ. ʄʘʨʢʦʚʦʾ ʆ.ʆ.è 

(ʊʝʨʥʦʧʽʣʴ, 2020); ɯɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ internet-ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʭʚʦʨʦʙ 

ʪʘ ʾʭʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ ʢʦʨʝʢʮʽʷè (ʍʘʨʢʽʚ, 2020); ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ 

ʩʪʫʜʝʥʪʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ 

ʘʩʧʝʢʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢè (ʃʴʚʽʚ, 2021); XXI 

ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʅʦʚʠʥʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʤʝʜʠʯʥʦʾ 

ʥʘʫʢʠè (ɼʥʽʧʨʦ,2021); Vɯɯɯ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʛʨʝʩʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ 

çʇʘʪʦʣʦʛʽʯʥʘ ʬʽʟʽʦʣʦʛʽʷ ï ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠè ʧʨʠʩʚʷʯʝʥʠʡ 120-ʨʽʯʯʶ 

ʆʜʝʩʴʢʦʾ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠè (ʆʜʝʩʘ, 2021), V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʩʫʯʘʩʥʦʾ 

ʤʦʨʬʦʣʦʛʽʾè (ɼʥʽʧʨʦ, 2021); ʍʍɯɯ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ 

ʫʯʝʥʠʭ çʅʦʚʠʥʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠè (ɼʥʽʧʨʦ, 2022); ɺʩʝʫʢʨ. 

ʢʦʥʬ. ʟ ʥʝʡʨʦʥʘʫʢ ʤ. ʂʠʾʚ, ʧʨʠʩʚʷʯʝʥʦʾ 90 ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʘʢʘʜʝʤʽʢʘ ɺʦʣʦʜʠʤʠʨʘ ʉʢʦʢʘ (ʂʠʾʚ, 2022); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çXXI ʯʠʪʘʥʥʷ ʽʤ. ɺ.ɺ. ʇʽʜʚʠʩʦʮʴʢʦʛʦè (ʆʜʝʩʘ, 2022), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çXXɯI ʯʠʪʘʥʥʷ ʽʤ. ɺ.ɺ. ʇʽʜʚʠʩʦʮʴʢʦʛʦè (ʆʜʝʩʘ, 2023), 

ʄʽʞʥʘʨʦʜ. ʢʦʥʬ. ʟ ʥʝʡʨʦʥʘʫʢ ʪʘ ʅʘʫʢʦʚʠʭ ʯʠʪʘʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʽʩʮʝʨʘʣʴʥʽʡ 

ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ (ʂʠʾʚ, 2024). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 40 ʥʘʫʢʦʚʠʭ 

ʨʦʙʽʪ, ʟ ʥʠʭ 21 ʦʩʥʦʚʥʘ ʩʪʘʪʪ̫ (5 - ʦʜʥʦʦʩʽʙʥʦ): 13 - ʫ ʚʽʪʯʠʟʥʷʥʠʭ 

ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʢʘʪʝʛʦʨʽʾ ɹ; 6 - ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ Scopus 

(ʟ ʥʠʭ 1 - ʚ ʽʥʦʟʝʤʥʦʤʫ ʚʠʜʘʥʥʽ); 2 - ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ Web of 

Science. ɼʦʜʘʪʢʦʚʦ - 3 ʩʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ; 1 ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ ʋʢʨʘʾʥʠ. 15 ʧʫʙʣʽʢʘʮʽʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʋʢʨʘʾʥʠ. 
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ʆʙʩʷʛ ʩʪʘʪʝʡ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʡ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 395 

ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ 

ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 5 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, 

ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʠʪʴ 421 ʥʘʡʤʝʥʫʚʘʥʴ (ʟ ʷʢʠʭ 47 

ʢʠʨʠʣʠʮʝʶ ʽ 347 ʣʘʪʠʥʠʮʝʶ), ʪʘ ʜʦʜʘʪʢʽʚ. ɼʠʩʝʨʪʘʮʽʷ ʽʣʶʩʪʨʦʚʘʥʘ 43 

ʪʘʙʣʠʮʷʤʠ ʪʘ 76 ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʚʠʢʣʘʜʝʥʦ ʥʘ 58 

ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1 

ɽʇɯɼɽʄɯʆʃʆɻɯʗ, ʇɸʊʆɻɽʅɽɿ ɯ ʄɸʈʂɽʈʀ ɺʀɹʋʍʆ-

ɯʅɼʋʂʆɺɸʅʆɰ ʊʈɸɺʄʀ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ʄʆɼɽʃɽʁ 

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1 ɽʧʽʜʝʤʽʦʣʦʛʽʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɺʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʩʪʘʥʦʚʠʪʴ ʩʫʪʪʻʚʫ ʧʨʦʙʣʝʤʫ ʚʞʝ ʙʘʛʘʪʦ ʩʪʦʣʽʪʴ ʟ 

ʤʦʤʝʥʪʫ ʨʦʟʨʦʙʢʠ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʪʚʦʨʮʷʤʠ ʷʢʠʭ ʚʚʘʞʘʶʪʴʩʷ ʢʠʪʘʡʩʴʢʽ 

ʤʦʥʘʭʠ, ʱʦ ʱʝ ʫ 9 ʩʪʦʣʽʪʪʽ ʥʘʰʦʾ ʝʨʠ ʚʠʧʘʜʢʦʚʦ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʻʜʥʘʥʥʷ 

ʩʝʣʽʪʨʠ, ʩʽʨʢʠ ʪʘ ʜʝʨʝʚʥʦʛʦ ʚʫʛʽʣʣʷ, ʚʠʥʘʡʰʣʠ ʧʦʨʦʭ ʽ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʡʦʛʦ ʫ ʚʽʡʥʘʭ [17 - 21]. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʫʞʝ ʰʚʠʜʢʦ ʨʦʟʧʦʚʩʶʜʠʣʘʩʴ ʧʦ 

ʚʩʴʦʤʫ ʩʚʽʪʫ ʽ ʧʦʨʦʭ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡ ʥʘ ʚʠʨʦʙʥʠʮʪʚʘʭ. ɿʘʚʜʷʢʠ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʤʫ ʧʨʦʛʨʝʩʫ ʚʽʜʙʫʚʘʣʦʩʴ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʠʙʫʭʦʚʠʭ ʧʨʠʩʪʨʦʾʚ. ɿʦʢʨʝʤʘ, ɸʣʴʬʨʝʜ ʅʦʙʝʣʴ ʨʦʟʨʦʙʠʚ ʥʽʪʨʦʛʣʽʮʝʨʠʥ ʽ ʫ 

1867 ʨʦʮʽ ʟʘʧʘʪʝʥʪʫʚʘʚ ʜʠʥʘʤʽʪ. ɺʦʜʥʦʯʘʩ, ʁʦʟʝʬ ɺʽʣʴʙʨʘʥʜ ʚʠʥʘʡʰʦʚ 

ʪʨʦʪʠʣ, ʷʢʠʡ ʙʫʚ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʠʤ, ʥʽʞ ʜʠʥʘʤʽʪ, ʯʝʨʝʟ ʱʦ ʡʦʛʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʘ ʢʦʨʘʙʣʷʭ ʥʽʤʝʮʴʢʠʭ ʪʘ ʙʨʠʪʘʥʩʴʢʠʭ ʟʙʨʦʡʥʠʭ ʩʠʣ [22]. 

ʅʘʡʙʽʣʴʰʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʚʠʙʫʭʦʚʽ ʧʨʠʩʪʨʦʾ ʥʘʙʫʣʠ ʫ ɼʨʫʛʽʡ ʩʚʽʪʦʚʽʡ ʚʽʡʥʽ ʪʘ 

ʫ ʧʦʜʘʣʴʰʠʭ ʚʽʡʥʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʟ 2014 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ. ɿ ʪʠʭ ʯʘʩʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʡʤʦʚʽʨʥʠʡ ʧʨʦʛʨʝʩ ʫ ʨʽʟʥʦʚʠʜʘʭ ʚʠʙʫʭʦʚʦʾ ʟʙʨʦʾ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʷʢ ʜʦ ʫʰʢʦʜʞʝʥʥʷ ʪʝʭʥʽʢʠ, ʪʘʢ ʽ ʜʦ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʪʘ ʩʤʝʨʪʽ ʣʶʜʝʡ 

[23]. ʎʝ ʩʧʨʠʯʠʥʠʣʦ ʟʨʦʩʪʘʥʥʷ ʫʚʘʛʠ ʟ ʙʦʢʫ ʤʝʜʠʢʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʚʠʙʫʭʦʚʽ ʪʨʘʚʤʠ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʪʘ 

ʾʭʥʶ ʪʷʞʢʽʩʪʴ, ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʩʫʯʘʩʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʡ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. ɼʦ ʨʦʙʦʪʠ ʜʦʣʫʯʠʣʠʩʷ ʪʘʢʦʞ ʬʘʭʽʚʮʽ ʟ ʽʥʰʠʭ ʛʘʣʫʟʝʡ 

ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ [19, 20]. 
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ɺʽʜʦʤʦ, ʱʦ ʚʠʙʫʭ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʥʘʜʰʚʠʜʢʫ ʝʢʟʦʪʝʨʤʽʯʥʫ ʨʝʘʢʮʽʶ ʧʨʠ 

ʨʫʡʥʘʮʽʾ ʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʧʽʩʣʷ ʚʧʣʠʚʫ ʝʢʟʦʛʝʥʥʦʛʦ ʧʦʜʨʘʟʥʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ ʩʚʽʪʣʦ, ʛʘʟʠ, ʷʢʽ ʜʫʞʝ ʰʚʠʜʢʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʽ ʚʠʜʽʣʷʶʪʴ 

ʥʘʜʣʠʰʦʢ ʝʥʝʨʛʽʾ ʨʫʭʫ, ʩʪʠʩʥʝʥʥʷ ʽ ʥʘʛʨʽʚʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʦʩʝʨʝʜʢʫ [24]. 

ʊʘʢʠʡ ʝʬʝʢʪ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʥʘʜʟʚʫʢʦʚʦʾ ɺʍ, ʱʦ ʤʘʻ ʨʫʡʥʽʚʥʫ ʩʠʣʫ [25, 

26]. ʅʘʫʢʦʚʮʽ ʜʦʚʝʣʠ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʪʝʧʣʦʪʘ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ, ʽ ʯʠʤ ʰʚʠʜʰʝ ʚʦʥʘ ʧʦʰʠʨʶʻʪʴʩʷ, ʪʠʤ ʩʠʣʴʥʽʰʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʘʮʽʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʫʭʫ. ɼʦ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʟʙʨʦʾ, ʥʘʣʝʞʘʪʴ ʪʨʦʪʠʣ (C7H5N3O6), ʛʝʢʩʦʛʝʥ (C3H6N6O6), 

ʉ4 (ʧʣʘʩʪʠʯʥʘ ʚʠʙʫʭʦʚʘ ʨʝʯʦʚʠʥʘ, ʱʦ ʤʽʩʪʠʪʴ ʛʝʢʩʦʛʝʥ, ʧʦʣʽʽʟʦʙʫʪʠʣʝʥ, 

ʜʠʦʢʪʠʣʩʝʙʘʮʠʥʘʪ, ʤʦʪʦʨʥʘ ʦʣʠʚʘ), ʩʝʤʪʝʢʩ (ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ 

ʪʝʪʨʘʥʽʪʨʦʧʝʥʪʘʝʨʠʪʨʠʪ ʪʘ ʛʝʢʩʦʛʝʥ), ʥʽʪʨʦʛʣʽʮʝʨʠʥ (C3H5(ONO2)3), ʜʠʥʘʤʽʪ 

(ʙʨʠʟʘʥʪʥʽ ʚʠʙʫʭʦʚʽ ʩʫʤʽʰʽ, ʙʘʟʦʶ ʜʣʷ ʷʢʠʭ ʻ ʥʽʪʨʦʛʣʽʮʝʨʠʥ) ʪʘ ʨʽʟʥʽ ʾʭ 

ʤʦʜʠʬʽʢʘʮʽʾ [25, 27]. 

ʆʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʻ ʚʠʙʫʭʠ ʚʥʘʩʣʽʜʦʢ ʬʽʟʠʯʥʠʭ, ʘ ʥʝ ʭʽʤʽʯʥʠʭ ʟʤʽʥ, 

ʟʦʢʨʝʤʘ ʚʠʙʫʭ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ, ʙʘʣʦʥʽʚ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʛʘʟʽʚ ʪʘ ʨʽʜʠʥ, 

ʝʣʝʢʪʨʠʯʥʽ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ ʟʤʽʥʫ ʪʠʩʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʤʽʩʪʫ. ʇʨʠ 

ʮʴʦʤʫ ʪʠʩʢ ɺʍ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʠʤ ʪʠʩʢʦʤ ʨʝʯʦʚʠʥʠ, ʘ ʨʫʡʥʫʚʘʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʘʩʪʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʫʰʢʦʜʞʝʥʥʷ 

ʫʣʘʤʢʘʤʠ [26]. 

ʇʦʧʨʠ ʨʦʟʚʠʪʦʢ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʙʫʭʽʚʦʢ, ʦʩʥʦʚʥʠʤ ʧʝʨʚʠʥʥʠʤ 

ʙʽʦʤʝʭʘʥʽʯʥʠʤ ʧʘʪʦʛʝʥʥʠʤ ʬʘʢʪʦʨʦʤ ʚʠʙʫʭʫ ʟʘʚʞʜʠ ʻ ɺʍ, ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʧʣʠʚ ʷʢʦʾ ʧʨʠʟʚʦʜʠʪʴ ʷʢ ʤʽʥʽʤʫʤ ʜʦ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ [28, 

29]. ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʠʙʫʭʦʚʘ ʭʚʠʣʷ ʧʦʰʠʨʶʻʪʴʩʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʩʪʘʚʩʷ ʚʠʙʫʭ, ʽ ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʟ ʪʚʝʨʜʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʧʝʨʝʭʦʜʠʪʴ 

ʫ ʙʽʣʴʰ ʱʽʣʴʥʠʡ ʩʪʘʥ. ʌʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʟʤʽʥʶʶʪʴʩʷ 

ʥʘʜʟʚʠʯʘʡʥʦ ʰʚʠʜʢʦ, ʘ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʦʚʪʦʨʥʦʾ ʭʚʠʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ 

ʩʫʤʫʚʘʥʥʷ [26]. ɻʦʣʦʚʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʚʠʙʫʭʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʙʫʭʦʚʦʛʦ 

ʧʨʠʩʪʨʦʶ ʥʝʦʙʭʽʜʥʘ ʜʝʪʦʥʘʮʽʷ. ɺʣʘʩʥʝ ʜʝʪʦʥʘʮʽʷ ʻ ʧʨʦʮʝʩʦʤ, ʥʘʙʘʛʘʪʦ ʚʠʱʝ 
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ʟʚʫʢʦʚʦʛʦ, ʟʛʦʨʷʥʥʷ ʩʫʤʽʰʝʡ ʛʘʟʦʧʦʜʽʙʥʠʭ, ʪʚʝʨʜʠʭ ʪʘ ʨʽʜʢʠʭ ʨʝʯʦʚʠʥ ʟ 

ʦʢʠʩʥʠʢʘʤʠ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʛʦ ʥʝ ʩʠʣʴʥʦʛʦ ʚʠʙʫʭʫ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʟ 

ʧʫʩʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʘʙʦ ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʟ ʪʚʝʨʜʦʶ ʧʦʚʝʨʭʥʝʶ, ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʘʛʦʨʷʥʥʷ ʚʠʙʫʭʦʚʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʜʦ ʟʤʽʥʠ ʪʠʩʢʫ ʚʩʝʨʝʜʠʥʽ ʚʠʙʫʭʦʚʦʛʦ 

ʧʨʠʩʪʨʦʶ, ʱʦ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʥʘʟʦʚʥʽ [26]. 

ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʦʢʨʝʤʽ ʦʨʛʘʥʠ ʤʘʶʪʴ ʨʽʟʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʜʽʾ ɺʍ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ ʻ ʣʝʛʝʥʽ, ʙʘʨʘʙʘʥʥʘ 

ʧʝʨʝʪʠʥʢʘ ʚʫʭʘ, ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ, ʩʝʯʦʚʠʡ ʤʽʭʫʨ [30 - 33]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ɺʍ ʥʘ ʣʝʛʝʥʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʾʭ ʟʘʙʽʡ, ʧʨʦʪʝ ʬʘʢʪʠʯʥʦ 

ʜʘʥʘ ʧʘʪʦʣʦʛʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʪʨʘʚʤʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

(ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʛʦʜʠ, ʚʧʣʠʚ ʚʝʣʠʢʦʾ ʚʘʛʠ ʥʘ ʛʨʫʜʥʫ ʢʣʽʪʢʫ) ʽ ʤʦʞʝ 

ʙʫʪʠ ʚʠʧʘʜʢʦʚʦ ʜʽʘʛʥʦʩʪʦʚʘʥʠʤ, ʘʜʞʝ ʤʘʻ ʥʝʛʘʪʠʚʥʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ, ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʽ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʙʘʛʘʪʦʝʪʽʦʣʦʛʽʯʥʽʩʪʴ ʟʘʙʦʶ ʣʝʛʝʥʴ, ʮʝ ʥʝ ʚʠʥʦʩʠʪʴ ʚʠʙʫʭʦʚʫ ʪʨʘʚʤʫ ʣʝʛʝʥʴ ʚ 

ʦʢʨʝʤʫ ʥʦʟʦʣʦʛʽʶ [34]. 

ɺʘʛʦʤʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʡ ʫ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʻ ʥʝʚʠʣʽʢʦʚʥʠʤ ð ʮʝ ʩʝʥʩʦʥʝʚʨʘʣʴʥʝ ʫʰʢʦʜʞʝʥʥʷ ʩʣʫʭʫ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ɺʍ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʯʘʩʪʢʦʚʦʶ ʯʠ ʧʦʚʥʦʶ ʚʪʨʘʪʦʶ 

ʩʣʫʭʫ ʘʙʦ ʛʽʧʝʨʘʢʫʟʽʻʶ, ʯʝʨʝʟ ʫʰʢʦʜʞʝʥʥʷ ʙʘʨʘʙʘʥʥʦʾ ʧʝʨʝʪʠʥʢʠ. ɼʦʚʝʜʝʥʦ, 

ʱʦ ʩʘʤʝ ʙʘʨʘʙʘʥʥʘ ʧʝʨʝʪʠʥʢʘ ʻ ʚʢʨʘʡ ʯʫʪʣʠʚʦʶ ʜʦ ɺʍ, ʘʜʞʝ ʚʦʥʘ ʨʦʟʜʽʣʷʻ 

ʟʦʚʥʽʰʥʻ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ ʡ ʚʥʫʪʨʽʰʥʻ ʪʢʘʥʠʥʥʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ 

ʪʠʩʢʫ ʤʽʞ ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʾ ʨʦʟʨʠʚ. ʆʢʨʽʤ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ, 

ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʪʨʘʚʤʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʙʘʨʘʙʘʥʥʘ 

ʧʝʨʝʪʠʥʢʘ, ʘ ʡ ʢʽʩʪʦʯʢʠ ʩʝʨʝʜʥʴʦʛʦ ʚʫʭʘ, ʦʨʛʘʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʫʭʘ, ʟʦʢʨʝʤʘ 

ʨʘʚʣʠʢ ʽ  ʮʝʥʪʨʘʣʴʥʽ ʩʣʫʭʦʚʽ ʰʣʷʭʠ [35]. 

ʉʝʨʝʜ ʯʫʪʣʠʚʠʭ ʜʦ ʚʠʙʫʭʫ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʻ ʧʝʯʽʥʢʘ 

ʚʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʫʜʠʥ, ʥʘʧʦʚʥʝʥʠʭ ʢʨʦʚôʶ, ʱʦ ʯʝʨʝʟ ʟʤʽʥʫ ʪʠʩʢʫ 

ʣʝʛʢʦ ʨʦʟʨʠʚʘʶʪʴʩʷ [36]. ʊʘʢʦʞ ʚʠʙʫʭ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʫʰʢʦʜʞʝʥʥʷ ʘʙʦ 

ʥʘʚʽʪʴ ʨʦʟʨʠʚʫ ʢʠʰʢʽʚʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʩʢʫ ɺʍ ʙʝʟ ʚʧʣʠʚʫ ʜʦʜʘʪʢʦʚʠʭ 
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ʬʘʢʪʦʨʽʚ (ʫʣʘʤʢʽʚ ʪʦʱʦ), ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʙʽʦʪʠ 

ʢʠʰʢʽʚʥʠʢʘ, ʤʘʣʴʘʙʩʦʨʙʮʽʾ ʪʘ ʥʘʚʽʪʴ ʣʝʪʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʯʝʨʝʟ 

ʢʨʦʚʦʚʪʨʘʪʫ ʪʘ ʽʥʬʝʢʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ [37]. 

ʂʣʽʥʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʠʤʠ ʪʨʘʚʤʘʤʠ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʫʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ, ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ, ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʪʘ ʩʪʘʪʝʚʠʭ 

ʦʨʛʘʥʽʚ ʩʢʣʘʜʘʶʪʴ ʙʣʠʟʴʢʦ 5-8% ʚʽʜ ʫʩʽʭ ʪʨʘʚʤ, ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʻʶ ʪʽʣʴʢʠ ɺʍ 

[38]. ʊʘʢʽ ʪʨʘʚʤʠ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʘʜʞʝ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʭ ʦʨʛʘʥʽʚ, ʧʦʨʫʰʝʥʥʷ ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ 

ʪʘ ʧʦʷʚʫ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [32]. 

ɸʣʝ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʞʠʪʪʷ, ʱʦ ʯʘʩʪʽʰʝ ʻ ʜʦʚʛʦʪʨʠʚʘʣʠʤʠ 

ʪʘ ʧʨʦʛʨʝʩʫʶʪʴ, ʧʝʨʰʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʚʠʙʫʭʦʚʝ ʫʰʢʦʜʞʝʥʥʷ 

ʷʢʦʛʦ ʚʠʜʽʣʝʥʦ ʚ ʦʢʨʝʤʫ ʥʦʟʦʣʦʛʽʯʥʫ ʬʦʨʤʫ - ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʘ ʪʨʘʚʤʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʚʭʦʜʠʪʴ ʫ ʟʘʛʘʣʴʥʝ ʧʦʥʷʪʪʷ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʦʾ ʪʨʘʚʤʠ, 

ʧʨʦʪʝ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʨʦʟʚʠʪʢʫ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʣʘʩʠʯʥʦʾ. ɸʜʞʝ 

ʝʪʽʦʣʦʛʽʻʶ ʢʣʘʩʠʯʥʦʾ ʏʄʊ ʻ ʧʨʷʤʘ ʜʽʷ ʪʫʧʦʛʦ ʧʨʝʜʤʝʪʘ, ʱʦ ʥʝ ʧʨʦʥʠʢʘʻ, ʪʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʦʢʘʣʴʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʽ, ʯʝʨʝʟ ʮʝ, ʤʘʻ ʽʥʰʽ ʥʘʩʣʽʜʢʠ [2]. 

ɺ ʮʽʣʦʤʫ, ʏʄʊ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʽ ʪʘ 

ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʩʝʨʝʜ ʣʶʜʝʡ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʘʥʘʣʽʟʫ 

ʚʩʝʩʚʽʪʥʴʦʾ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ 

(ʚʽʜ 83 ʜʦ 580 ʥʘ 100 ʪʠʩʷʯ ʥʘʩʝʣʝʥʥʷ) ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ (ʚʽʜ 6,3 ʜʦ 

40,8 ʥʘ 100 ʪʠʩʷʯ ʥʘʩʝʣʝʥʥʷ) ʚʽʜ ʏʄʊ. ʇʨʠʯʦʤʫ ʚ ʋʢʨʘʾʥʽ ʯʘʩʪʦʪʘ ʏʄʊ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 400-420 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩʷʯ ʥʘʩʝʣʝʥʥʷ ʚ ʨʽʢ, ʘ ʧʦʢʘʟʥʠʢ 

ʩʤʝʨʪʥʦʩʪʽ ʩʢʣʘʜʘʻ 24 ʥʘ 100 ʪʠʩʷʯ ʥʘʩʝʣʝʥʥʷ ʚ ʨʽʢ. ɺ ʩʪʨʫʢʪʫʨʽ ʟʦʚʥʽʰʥʽʭ 

ʧʨʠʯʠʥ ʏʄʊ, ʟʘ ʜʘʥʠʤʠ ʩʚʽʪʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʧʝʨʰʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ 

ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʛʦʜʠ ʪʘ ʧʦʙʫʪʦʚʽ ʪʨʘʚʤʠ (60-90%) ʚ ʫʤʦʚʘʭ 

ʤʠʨʥʦʛʦ ʯʘʩʫ. ɺ ʦʩʽʙ ʤʦʣʦʜʰʝ 50 ʨʦʢʽʚ ʏʄʊ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ 

ʢʦʛʥʽʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʚ ʧʘʪʦʛʝʥʝʟʽ ʷʢʠʭ ʣʝʞʘʪʴ ʘʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [40]. 
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ɽʧʽʜʝʤʽʦʣʦʛʽʷ ʚʽʡʩʴʢʦʚʠʭ ʪʨʘʚʤ ʫ ʚʠʧʘʜʢʘʭ ʏʄʊ ʻ ʢʣʶʯʦʚʦʶ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʝʢʽʧʽʨʦʚʢʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʟʘʭʦʜʽʚ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʣʶʜʩʴʢʠʭ ʚʪʨʘʪ 

ʪʘ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʇʨʠ ʨʦʟʛʦʨʪʘʥʥʽ ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʩʪʨʫʢʪʫʨʘ ʧʨʠʯʠʥ ʏʄʊ 

ʟʤʽʥʶʻʪʴʩʷ. ɹʦʡʦʚʘ ʧʘʪʦʣʦʛʽʷ, ʚ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʽʥʥʦ-ʚʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʪʘ 

ɺɯʊɻʄ ʩʪʘʶʪʴ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʽʡʩʴʢʦʚʠʭ ʚʪʨʘʪ [41, 42]. ʏʘʩʪʦʪʘ 

ɺɯʊɻʄ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʥʬʣʽʢʪʫ, 

ʪʘʢʪʠʢʠ ʙʦʡʦʚʠʭ ʜʽʡ ʽ ʟʙʨʦʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ʆʜʥʘʢ, ʟʘ ʜʝʷʢʠʤʠ ʜʘʥʠʤʠ, 

ɺɯʊɻʄ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʨʘʚʤ ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʚ ɯʨʘʢʫ ʪʘ ɸʬʛʘʥʽʩʪʘʥʽ, ɺɯʊɻʄ ʩʪʘʥʦʚʠʣʠ 

ʧʨʠʙʣʠʟʥʦ 15-22% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʦʡʦʚʠʭ ʧʦʨʘʥʝʥʴ [43, 44]. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʰʠʨʦʢʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʘʤʦʨʦʙʥʠʭ ʚʠʙʫʭʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʤʽʥ, 

ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʦʙʩʪʨʽʣʽʚ, ʨʘʢʝʪʥʠʭ ʫʜʘʨʽʚ ʪʘ ʽʥ. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ɺɯʊɻʄ ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʷ ʥʝʧʦʤʽʯʝʥʠʤʠ ʘʙʦ 

ʥʝʜʽʘʛʥʦʩʪʦʚʘʥʠʤʠ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʦʥʠ ʤʘʶʪʴ ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ. 

ʊʦʤʫ ʪʦʯʥʘ ʯʘʩʪʦʪʘ ʮʠʭ ʪʨʘʚʤ ʤʦʞʝ ʙʫʪʠ ʚʠʱʦʶ ʟʘ ʦʬʽʮʽʡʥʽ ʜʘʥʽ. 

ɺ ʮʝʡ ʯʘʩ ʪʦʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʯʘʩʪʦʪʫ ɺɯʊɻʄ ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 

ʽ ʮʠʚʽʣʴʥʠʭ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʥʝʤʘʻ. ɿʚʘʞʘʶʯʠ ʥʘ ʭʘʨʘʢʪʝʨ ʙʦʡʦʚʠʭ ʜʽʡ 

ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ ʟ 2014 ʨʦʢʫ ʽ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ ʫ 2022 ʨʦʮʽ, 

ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ɺɯʊɻʄ ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʠʭ ʽ 

ʮʠʚʽʣʴʥʠʭ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʥʝʛʘʡʥʽ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ 

ɺɯʊɻʄ, ʚʠʚʯʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʚʠʙʫʭʦʚʠʭ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʠʭ ʫʰʢʦʜʞʝʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʻ 

ʦʜʥʽʻʶ ʟʽ ʩʢʣʘʜʥʠʢʽʚ ʫ ʧʘʪʦʛʝʥʝʟʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʥʝʡʨʦʪʨʘʚʤʠ. ɼʦ ʮʴʦʛʦ 

ʯʘʩʫ ʥʝ ʟôʷʩʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ ʫʰʢʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʚʠʥʠʢʥʝʥʥʷ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ, ʚʽʜ ʚʝʣʠʯʠʥʠ ʪʘ 

ʪʨʠʚʘʣʦʩʪʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʧʽʜ ʯʘʩ ʚʠʙʫʭʫ, ʚʽʜʩʪʘʥʽ ʡ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ 
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ʽʥ. ɸʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʡ ʧʦʰʫʢ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʜʦʢʣʽʥʽʯʥʦʾ ʤʦʜʝʣʽ 

ɺɯʊɻʄ. 

 

1.2 ʆʩʦʙʣʠʚʦʩʪʽ ʧʘʪʦʛʝʥʝʟʫ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ 

 

ɻʦʣʦʚʥʠʡ ʤʦʟʦʢ ï ʮʝ ʚʽʜʜʽʣ ʎʅʉ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʢʣʘʜʥʫ ʧʨʦʩʪʦʨʦʚʫ 

ʩʠʩʪʝʤʫ ʥʝʨʚʦʚʠʭ, ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʩʠʥʘʧʩʽʚ, ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʻʜʠʥʽʡ ʩʽʪʮʽ ʟ ʯʠʩʣʝʥʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʷʢ ʥʘ ʨʽʚʥʽ ʦʜʥʽʻʾ 

ʢʣʽʪʠʥʠ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙôʻʜʥʘʥʴ. ʊʘʢʘ 

ʙʫʜʦʚʘ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʷʮʽʶ ʪʘ ʢʦʦʨʜʠʥʘʮʽʶ ʚʩʽʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʦʨʛʘʥʽʟʤʽ, ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʠʛʥʘʣʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱ, ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʚʦʶ ʪʘ ʢʦʛʥʽʪʠʚʥʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʪʦʱʦ. ɼʣʷ ʟʘʭʠʩʪʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʩʚʦʻʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʣʦʚʥʠʡ 

ʤʦʟʦʢ ʤʘʻ ʚʽʜʦʤʫ ʩʠʩʪʝʤʫ ʧʘʩʠʚʥʦʛʦ ʟʘʭʠʩʪʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʯʝʨʝʧ ʪʘ ʦʙʦʣʦʥʢʠ, 

ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʧʘʨ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʘʨʪʝʨʽʘʣʴʥʠʭ 

ʩʫʜʠʥ (ʩʠʩʪʝʤʘ ʚʥʫʪʨʽʰʥʽʭ ʩʦʥʥʠʭ ʪʘ ʭʨʝʙʪʦʚʠʭ ʘʨʪʝʨʽʡ), ʱʦ ʧʦʻʜʥʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʥʘʜʽʡʥʠʤʠ ʘʥʘʩʪʦʤʦʟʘʤʠ [45]. 

ɿ ʜʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʩʴʦʛʦʜʥʽ ʻ ʜʝʢʽʣʴʢʘ ʥʘʫʢʦʚʠʭ ʧʨʠʧʫʱʝʥʴ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʧʘʪʦʛʝʥʝʟ 

ʧʝʨʚʠʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ɺʍ. ʉʫʯʘʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ɺʍ ʻ ʭʚʠʣʝʶ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ, ʷʢʘ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟ ʥʘʜʟʚʫʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ. ʎʝ ʤʦʞʣʠʚʦ ʧʨʠ ʽʤʧʫʣʴʩʥʦʤʫ 

ʨʦʟʰʠʨʝʥʥʽ ʛʘʟʽʚ ʚʠʙʫʭʫ ʪʘ ʩʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʦʪʦʯʫʻ. ʍʘʨʘʢʪʝʨ ʪʘ ʪʷʞʢʽʩʪʴ 

ʫʰʢʦʜʞʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʬʨʦʥʪʽ ɺʍ. 

ɿʘʢʨʠʪʽ ʢʦʥʪʫʟʽʡʥʽ ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟôʷʚʣʷʶʪʴʩʷ ʧʨʠ ɺʍ ʟ 

ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ ʚ 0,2-0,3 ʢʛʩ/ʤ2 (20-30 ʢʇʘ). 

ʇʦʨʫʯ ʽʟ ʮʠʤ, ʥʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘʶʪʴ ɺʍ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ 

ʩʪʨʠʙʦʢ ʫʱʽʣʴʥʝʥʥʷ (ʪʦʥʢʘ ʧʝʨʝʭʽʜʥʘ ʤʝʞʘ ʟ ʧʝʨʽʦʜʦʤ ʭʚʠʣʽ 10-100 ʥʤ), ʚ 
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ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʪʠʩʢʫ, ʱʽʣʴʥʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʨʝʯʦʚʠʥ, ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ ʟ ʥʘʜʟʚʫʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʯʝʨʝʟ ʧʦʩʝʨʝʜʥʠʮʪʚʦ ʝʥʝʨʛʽʾ, 

ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʝʣʠʢʽ ʩʫʜʠʥʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʜʦ ʩʘʤʦʛʦ ʤʦʟʢʫ. ɼʦ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ ʚʠʨʘʟʥʦʩʪʽ ʜʽʾ ɺʍ ʚʽʜʥʦʩʷʪʴ ʘʢʫʩʪʠʯʥʠʡ 

ʽʤʧʝʜʘʥʩ ʪʢʘʥʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʝʦʤʝʪʨʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʯʝʨʝʧʘ, ʬʽʟʠʯʥʽ 

ʝʬʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʭʚʠʣʴ ʟ ʢʣʽʪʠʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [46]. ʊʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ 

ʧʝʨʚʠʥʥʝ ʫʰʢʦʜʞʝʥʥʷ ɺʍ ʧʦʣʷʛʘʻ ʫ ʰʚʠʜʢʦʤʫ ʟʤʽʱʝʥʥʽ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ 

ʛʦʣʦʚʠ, ʜʝʬʦʨʤʘʮʽʾ ʪʢʘʥʠʥ ʯʝʨʝʧʘ, ʰʢʽʨʠ ʪʘ ʤôʷʟʽʚ ʛʦʣʦʚʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʚʠʥʠʢʘʻ ʭʚʠʣʷ ʥʘʧʨʫʛʠ ʩʪʠʩʥʝʥʥʷ/ʨʦʟʪʷʛʫ. ʇʦʪʽʤ ʮʷ ʭʚʠʣʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ 

ʭʚʠʣʶ ʟʩʫʚʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʢʠ ʨʫʭʫ ʛʦʣʦʚʠ. ʎʝ, ʩʚʦʻʶ ʯʝʨʛʦʶ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʙʝʨʪʘʥʥʷ ʪʘ ʫʜʘʨʫ ʤʦʟʢʫ ʦʙ ʢʽʩʪʢʠ ʯʝʨʝʧʘ - ʩʪʨʫʩʫ ʤʦʟʢʫ [29]. 

ʇʨʦʥʠʢʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟʽ ʟʤʽʥʝʥʠʤ ʪʠʩʢʦʤ ʢʨʽʟʴ ʦʪʚʦʨʠ ʯʝʨʝʧʘ ʫ ʢʦʤʧʣʝʢʩʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʪʠʩʢʫ ʧʦʟʘ- ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʨʽʜʠʥ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʘʚʽʪʘʮʽʾ ʡ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʷʢʽ ʚʝʜʫʪʴ ʜʦ ʫʰʢʦʜʞʝʥʥʷ 

ʥʝʡʨʦʥʽʚ ʪʘ ʩʫʜʠʥ [29, 47, 48]. 

ɼʦʩʪʝʤʝʥʥʦ, ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ ʯʠ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ, ʬʽʟʠʢʫ 

ɺʍ ʤʦʞʥʘ ʜʦʩʣʽʜʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʤʠʰʘʭ ʘʙʦ ʱʫʨʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ ʦʧʠʩʫʶʪʴ ɺʍ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫ ʬʦʨʤʽ ʭʚʠʣʽ 

ʌʨʽʜʣʝʥʜʝʨʘ, ʪʦʙʪʦ ʷʚʣʷʻ ʩʦʙʦʶ ʥʝʪʨʠʚʘʣʠʡ ʚʠʩʦʢʦʘʤʧʣʽʪʫʜʥʠʡ ʧʽʢ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʟ ʥʘʩʪʫʧʥʠʤ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʟʥʠʞʝʥʥʷ, ʚʽʜ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʪʨʘʚʤʠ. ɼʦ ʪʦʛʦ ʞ ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʠʩʢ ɺʍ ʧʨʠ ʚʽʜʙʠʪʪʽ ʚʽʜ ʟʝʤʣʽ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʮʠʭ ʝʬʝʢʪʽʚ, ʫ ʟʘʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ ʧʽʩʣʷ ʬʘʟʠ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ çʢʚʘʟʽʩʪʘʪʠʯʥʦʛʦè ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʚʘʢʫʫʤʫ, ʱʦ ʟʙʽʣʴʰʫʻ ʬʘʢʪʠʯʥʠʡ ʪʠʩʢ ɺʍ ʽ ʪʠʤ ʩʘʤʠʤ 

ʧʽʜʚʠʱʫʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʰʢʦʜʞʝʥʥʷ [28, 49]. 

ʆʜʥʠʤ ʽʟ ʚʘʛʦʤʠʭ ʝʬʝʢʪʽʚ ɺʍ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʻ ʢʘʚʽʪʘʮʽʷ, ʱʦ ʚʞʝ 

ʟʛʘʜʫʚʘʣʘʩʴ, ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʾ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʠ ʧʦʛʣʷʜ ʥʘ ʧʘʪʦʛʝʥʝʟ ɺɯʊɻʄ, 
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ʭʦʯʘ ʡ ʥʝ ʨʦʟʢʨʠʣʠ ʡʦʛʦ ʜʦ ʢʽʥʮʷ. ʗʢ ʬʽʟʠʯʥʝ ʷʚʠʱʝ, ʢʘʚʽʪʘʮʽʷ - ʮʝ ʤʽʩʮʝʚʝ 

ʫʪʚʦʨʝʥʥʷ ʟ ʨʽʜʠʥʠ ʚ ʜʽʣʷʥʢʘʭ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ ʟ 

ʥʘʩʪʫʧʥʠʤ ʾʭ ʨʫʡʥʫʚʘʥʥʷʤ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʚ ʜʽʣʷʥʢʫ ʟ ʧʽʜʚʠʱʝʥʠʤ ʪʠʩʢʦʤ. 

ʇʨʠʯʦʤʫ ʨʫʡʥʘʮʽʷ ʙʫʣʴʙʘʰʦʢ ʚʠʢʣʠʢʘʻ ʤʽʩʮʝʚʽ ʛʽʜʨʘʚʣʽʯʥʽ ʤʽʢʨʦʫʜʘʨʠ 

ʥʘʜʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʪʘ ʪʠʩʢʫ. ʊʘʢʽ ʨʽʟʢʽ ʧʝʨʝʧʘʜʠ ʪʠʩʢʫ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ  

ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʟ ʧʦʯʘʪʢʦʚʠʤ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʪʘ ʧʦʜʘʣʴʰʠʤ ʨʽʟʢʠʤ ʡʦʛʦ 

ʟʥʠʞʝʥʥʷʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʝʬʝʢʪʫ ʷʢ ʚ ʩʠʩʪʝʤʽ ʰʣʫʥʦʯʢʽʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʘʢ ʽ ʧʦʟʘ ʥʠʤʠ, ʟʦʢʨʝʤʘ ʚ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥʘʭ. ʈʘʟʦʤ ʟ 

ʪʠʤ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʯʝʨʝʟ ʨʽʟʥʫ ʱʽʣʴʥʽʩʪʴ ʽ ʡʦʥʥʠʡ ʩʢʣʘʜ ʢʘʚʽʪʘʮʽʷ ʤʘʻ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʨʽʜʠʥʘʭ [50 - 52]. ʆʢʨʽʤ ʭʚʠʣʽ ʌʨʽʜʣʝʥʜʝʨʘ, ʟʤʽʥʘ ʯʝʨʝʧʘ 

ʧʽʜ ʜʽʻʶ ɺʍ ʪʘʢʦʞ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ ʚʥʘʩʣʽʜʦʢ 

ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʧʥʦʛʦ ʪʠʩʢʫ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ [53] ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜ 

ʚʧʣʠʚʦʤ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʦʙʦʣʦʥʢʘ ʯʝʨʝʧʘ ʜʝʬʦʨʤʫʚʘʣʘʩʷ ʜʦ 0,18 ʤʤ 

ʧʨʦʪʷʛʦʤ 2,5 ʤʩ. ʇʽʢʦʚʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ, ʚʠʤʽʨʷʥʠʡ 

ʜʘʪʯʠʢʦʤ, ʨʦʟʤʽʱʝʥʠʤ ʥʘ ʣʦʙʽ, ʩʪʘʥʦʚʠʚ 0,55 ʄʇʘ. ʇʽʟʥʽʰʝ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʢʠʜʫ ʛʦʣʦʚʠ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʘʚʽʪʘʮʽʷ ʯʝʨʝʟ ʥʝʛʘʪʠʚʥʝ 

ʚʽʜʙʠʪʪʷ ʪʠʩʢʫ ʤʽʞ ʨʽʟʥʠʤʠ ʪʢʘʥʠʥʘʤʠ ʪʘ ʨʽʜʠʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [54]. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʯʠʥ ʟʘʧʫʩʢʫ ʢʘʚʽʪʘʮʽʾ, ʙʫʣʴʙʘʰʢʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ, 

ʨʦʟʨʠʚʘʶʪʴʩʷ, ʟʙʽʣʴʰʫʶʪʴ ʪʠʩʢ ʨʽʜʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʜʨʦʫʜʘʨʫ. ʎʝ, 

ʩʚʦ̒ʁ ʯʝʨʛʦ ,ʁ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʰʢʦʜʞʝʥʥʷ ʽ ʨʦʟʨʠʚʫ ʪʢʘʥʠʥ, ʩʠʥʘʧʩʽʚ ʪʘ 

ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʫʥʽʢʘʣʴʥʫ ʽ ʩʧʝʮʠʬʽʯʥʫ ʤʦʨʬʦʣʦʛʽʯʥʫ 

ʢʘʨʪʠʥʫ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ɺɯʊɻʄ [55, 56]. 

ɼʦʢʘʟʦʤ ʮʴʦʛʦ ʙʫʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʨʦʙʦʪʘ [57], ʚ ʭʦʜʽ ʷʢʦʾ ʚ ʜʽʣʷʥʢʫ 

ʛʽʧʦʢʘʤʧʘ ʙʫʣʠ ʰʪʫʯʥʦ ʜʦʜʘʥʽ ʙʫʣʴʙʘʰʢʠ, ʧʽʜ ʯʘʩ ʚʠʙʫʭʫ ʷʢʠʭ ʥʘʫʢʦʚʮʽ 

ʟʘʬʽʢʩʫʚʘʣʠ ʛʽʜʨʦʫʜʘʨ. ɹʘ ʙʽʣʴʰʝ, ʻ ʨʦʙʦʪʠ, ʷʢʽ ʜʦʚʦʜʷʪʴ, ʱʦ ʪʠʩʢ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʫʭʫ ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ ʷʢ ʤʽʥʽʤʫʤ ʫ 5 ʨʘʟʽʚ ʙʽʣʴʰʝ ʟʘ 

ʪʠʩʢ 400 ʢʇʘ ʚʣʘʩʥʝ ɺʍ [51]. ɿʙʽʣʴʰʫʻ ʫʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʡ ʪʝʧʣʦ, ʱʦ ʪʘʢʦʞ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʫʡʥʘʮʽʾ ʙʫʣʴʙʘʰʦʢ [58]. ʆʢʨʽʤ 

ʬʽʟʠʯʥʠʭ ʝʬʝʢʪʽʚ ʢʘʚʽʪʘʮʽʾ, ʙʫʣʠ ʨʦʟʢʨʠʪʽ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʙʽʦʣʦʛʽʯʥʠʭ, ʟʦʢʨʝʤʘ 
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ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʤʽʥ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʠʚʫ ʙʫʣʴʙʘʰʦʢ. ɿʦʢʨʝʤʘ, ʥʘʩʠʣʴʥʠʮʴʢʝ 

ʧʨʦʥʠʢʥʝʥʥʷ ʤʘʢʨʦʤʦʣʝʢʫʣ ʽ ʚʦʜʠ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʰʘʨʫ ʽ ʡʦʥʥʠʭ 

ʢʘʥʘʣʽʚ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ [59, 60]. 

ʅʘʫʢʦʚʮʽ ʥʘʨʘʟʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʝʬʝʢʪʠ ʨʦʟʢʦʣʶʚʘʥʥʷ, ʽʤʧʣʦʟʽʾ ʪʘ 

ʩʠʣʠ ʽʥʝʨʮʽʾ [50]. ɭ ʧʨʘʮʽ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʬʨʘʛʤʝʥʪʘʮʽʶ ʚʝʣʠʢʠʭ ʩʫʙʩʪʘʥʮʽʡ ʥʘ 

ʤʘʣʝʥʴʢʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ɺʍ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʘʢ ʟʚʘʥʠʭ çʚʽʜʢʦʣʽʚè 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʇʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʜʞʝʨʝʣ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʮʝ ʷʚʠʱʝ 

ʚʠʨʘʞʝʥʝ ʚ ʦʨʛʘʥʘʭ, ʥʘʧʦʚʥʝʥʠʭ ʛʘʟʦʤ, ʪʘʢʠʭ ʷʢ ʣʝʛʝʥʽ ʘʙʦ ʢʠʰʢʽʚʥʠʢ. 

ʊʝʦʨʽʷ ʽʤʧʣʦʟʽʾ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ 

ʢʘʚʽʪʘʮʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʽ ʥʘ ʪʝ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʥʘʥʦʙʫʣʴʙʘʰʢʠ, ʷʢʽ ʪʘʢʦʞ ʨʦʟʨʠʚʘʶʪʴʩʷ [61]. 

ʅʘʩʪʫʧʥʝ ʬʽʟʠʯʥʝ ʷʚʠʱʝ ð ʩʠʣʠ ʽʥʝʨʮʽʾ, ʜʽʶʪʴ ʤʽʞ ʩʝʨʝʜʦʚʠʱʘʤʠ 

ʨʽʟʥʦʾ ʱʽʣʴʥʦʩʪʽ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʽ ʪʘʢʦʞ ʟʜʘʪʥʽ ʜʦ 

ʫʰʢʦʜʞʝʥʥʷ [50]. 

ʂʨʽʤ ɺʍ, ʜʦʜʘʪʢʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʙʫʭʫ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʩʪʘʥ 

ʧʦʩʪʨʘʞʜʘʣʦʾ ʣʶʜʠʥʠ, ʻ ʧʦʨʘʥʝʥʥʷ ʫʣʘʤʢʘʤʠ (ʰʨʘʧʥʝʣʣʶ), ʚʧʣʠʚ ʪʝʧʣʦʚʦʾ 

ʭʚʠʣʽ, ʜʽʷ ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ [23]. ʋ ʟʚôʷʟʢʫ ʽʟ ʮʠʤ ʫʰʢʦʜʞʝʥʥʷ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʚʠʙʫʭʫ, ʨʦʟʤʝʞʦʚʫʶʪʴ ʥʘ 4 ʘʙʦ 5 ʢʘʪʝʛʦʨʽʡ [62 - 64]. 

ʇʦʨʘʥʝʥʥʷ, ʷʢʽ ʥʘʧʨʷʤʫ ʧʦʚôʷʟʘʥʽ ʟ ɺʍ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʚʠʥʥʠʭ. 

ʊʨʘʚʤʘʪʠʟʘʮʽʷ ʪʽʣʘ ʣʶʜʠʥʠ ʚʥʘʩʣʽʜʦʢ ʫʨʘʞʝʥʥʷ ʫʣʘʤʢʘʤʠ ʘʙʦ ʛʦʪʦʚʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʚʠʙʫʭʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʨʘʞʘʶʪʴ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʪʦʨʠʥʥʠʭ. 

ʇʽʜ ʯʘʩ ʚʠʙʫʭʫ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ çʚʠʙʫʭʦʚʠʡ ʚʽʪʝʨè, ʷʢʠʡ ʤʦʞʝ ʟʙʠʪʠ 

ʘʙʦ ʧʽʜʥʷʪʠ ʪʽʣʦ, ʱʦ ʧʨʠʟʚʝʜʝ ʥʘʜʘʣʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʨʘʚʤ ʚʥʘʩʣʽʜʦʢ ʧʘʜʽʥʥʷ 

ʘʙʦ ʫʜʘʨʽ ʦʙ ʧʦʚʝʨʭʥʽ, ʷʢʽ ʦʪʦʯʫʶʪʴ, ï ʪʨʝʪʠʥʥʽ ʫʰʢʦʜʞʝʥʥʷ. ʏʝʪʚʝʨʪʠʥʥʽ 

ʫʰʢʦʜʞʝʥʥʷ ʦʭʦʧʣʶʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʜʦ 

ʧʦʧʝʨʝʜʥʽʭ ʛʨʫʧ, ʘ ʩʘʤʝ ʜʽʷ ʧʦʣʫʤôʷ, ʨʦʟʧʝʯʝʥʠʭ ʛʘʟʽʚ, ʢʽʧʪʷʚʠ, ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ. ɼʦ ʧôʷʪʦʾ ʢʘʪʝʛʦʨʽʾ ʯʠʥʥʠʢʽʚ ʚʽʜʥʦʩʷʪʴ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʠʭ, 

ʭʽʤʽʯʥʠʭ, ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʙʫʭʫ. ʅʘ 

ʪʷʞʢʽʩʪʴ ʫʰʢʦʜʞʝʥʥʷ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʜʠʩʪʘʥʮʽʷ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʚʠʙʫʭʫ ʜʦ 
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ʦʙôʻʢʪʘ, ʧʦʪʫʞʥʽʩʪʴ ʚʠʙʫʭʫ, ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʰʢʦʜ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʣʦʞʝʥʥʷ 

ʪʽʣʘ, ʥʘʷʚʥʽʩʪʴ ʟʘʭʠʩʥʦʛʦ ʩʧʦʨʷʜʞʝʥʥʷ [65]. 

ʋ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʚʧʣʠʚʫ ɺʍ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʬʫʟʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʝʨʚʠʥʥʠʤʠ ʽ 

ʚʪʦʨʠʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʰʢʦʜʞʝʥʥʷ, ʚʯʘʩʥʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʷʢʠʭ ʩʧʨʠʷʪʠʤʫʪʴ ʟʤʝʥʰʝʥʥʶ ʟʘʧʘʣʝʥʥʷ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ ʽ ʟʘʧʦʙʽʛʘʪʠ 

ʚʽʜʪʝʨʤʽʥʦʚʘʥʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ [2]. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ 

ɺɯʊɻʄ, ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ɺʍ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʠʬʫʟʥʝ 

ʘʢʩʦʥʘʣʴʥʝ ʫʰʢʦʜʞʝʥʥʷ ʟ ʨʦʟʰʘʨʫʚʘʥʥʷʤ ʤʽʻʣʽʥʫ ʽ ʧʦʨʫʰʝʥʥʷʤ ʟʚôʷʟʢʫ ʟ 

ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʘʤʠ. ʇʦʨʷʜ ʟ ʮʠʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʪʠʩʢʫ ʚ ʮʠʪʦʧʣʘʟʤʽ 

ʘʢʩʦʥʽʚ, ʧʦʨʫʰʫʻʪʴʩʷ ʡ ʩʪʨʫʢʪʫʨʘ ʤʽʢʨʦʪʨʫʙʦʯʦʢ, ʬʫʥʢʮʽʷ ʷʢʠʭ ʧʦʣʷʛʘʻ ʫ 

ʪʨʘʥʩʧʦʨʪʽ ʨʝʯʦʚʠʥ. ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʮʠʪʦʧʣʘʟʤʠ ʘʢʩʦʥʽʚ ʻ ʪʘʫ-ʙʽʣʢʠ, 

ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʽ ʨʝʛʫʣʶʶʪʴ ʧʨʦʩʪʽʨ ʤʽʞ ʤʽʢʨʦʪʨʫʙʦʯʢʘʤʠ. ɸ ʧʨʠ ʧʦʨʫʰʝʥʥʽ 

ʘʢʩʦʥʽʚ ʪʘʫ-ʙʽʣʢʠ ʚʠʚʽʣʴʥʷʶʪʴʩʷ, ʬʦʩʬʦʨʠʟʫʶʪʴʩʷ ʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ 

ʥʝʡʨʦʥʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʭʨʦʥʽʯʥʦʾ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʾ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʾ ʟ 

ʪʘʫ-ʧʘʪʽʻʶ ð ʥʘʢʦʧʠʯʝʥʥʷʤ ʪʘʫ-ʥʝʡʨʦʬʽʙʨʠʣʷʨʥʠʭ ʢʣʫʙʢʽʚ ʫ ʦʙʤʝʞʫʚʘʣʴʥʽʡ 

ʛʣʽʾ ʪʘ ʪʢʘʥʠʥʘʭ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʩʫʜʠʥ [66 - 69]. 

ɿʘʚʜʷʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʫ-ʙʽʣʢʽʚ ʥʝ ʟʜʽʡʩʥʶʻ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʫʥʢʮʽʶ 

ʤʽʢʨʦʪʨʫʙʦʯʦʢ. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʩʘʤʝ ʟʤʽʥʘ ʙʫʜʦʚʠ ʤʽʢʨʦʪʨʫʙʦʯʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʥʝʡʨʦʥʽʚ, ʘʢʩʦʥʘʣʴʥʦʛʦ ʽ ʩʠʥʘʧʪʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽ, 

ʱʦ ʦʯʝʚʠʜʥʦ, ʜʦ ʟʤʽʥʠ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [70]. ʊʘʢʦʞ ʥʝ 

ʢʽʣʴʢʽʩʥʽ, ʘ ʷʢʽʩʥʽ ʟʤʽʥʠ ʪʘʫ-ʙʽʣʢʽʚ, ʟʦʢʨʝʤʘ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʟ ʤʽʢʨʦʪʨʫʙʦʯʢʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʮʠʪʦʩʢʝʣʝʪʘ ʥʝʡʨʦʥʽʚ. ʎʝ ʪʨʘʧʣʷʻʪʴʩʷ ʯʝʨʝʟ ʪʝ, ʱʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʪʘʫ-ʙʽʣʢʽʚ ʩʧʨʠʷʻ ʧʦʨʫʰʝʥʥʶ, ʜʝʛʨʘʜʘʮʽʾ ʡ ʩʘʤʦ 

ʥʘʢʦʧʠʯʝʥʥʶ, ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʡʦʛʦ ʚʽʜʙʦʨʫ ʯʝʨʝʟ ʘʢʩʦʥʠ. ɺʩʝ ʧʝʨʝʨʘʭʦʚʘʥʝ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʠʥʘʧʪʠʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ. ʊʘʢʦʞ ʬʦʩʬʦʨʠʣʴʦʚʘʥʽ 
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ʪʘʫ ʥʝ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʤʝʤʙʨʘʥʦʶ ʥʝʡʨʦʥʽʚ ʪʘ ɼʅʂ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʨʝʨʠʚʘʥʥʷ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ. ʅʘʫʢʦʚʮʽ [71] ʧʦʢʘʟʘʣʠ, ʱʦ 

ʬʦʩʬʦʨʠʣʴʦʚʘʥʠʡ ʪʘʫ-ʙʽʣʦʢ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʩʘʤʝ ʥʘʚʢʦʣʦ ʚʝʥʫʣʠ, ʫʪʚʦʨʶʻ 

ʦʣʽʛʦʤʝʨʠ ʪʘ ʥʝʡʨʦʬʽʙʨʠʣʷʨʥʽ ʢʣʫʙʢʠ. ʎʽ ʜʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʠʣʠ, ʱʦ ʩʪʨʝʩ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘʫ-ʙʽʣʢʽʚ, 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥʠ ʪʘ ʘʢʪʠʚʘʮʽʾ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʣʽʟʘ 

ʫʩʝʨʝʜʠʥʫ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʡʦʛʦ, ʱʦ ʥʘʜʘʣʽ ʩʧʨʠʯʠʥʶʻ ʫʰʢʦʜʞʝʥʥʷ 

ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʡ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʪʘʫ [71]. 

ʇʦʟʘ ʪʠʤ, ʪʘʫ-ʙʽʣʢʠ ʻ ʪʨʠʛʝʨʘʤʠ ʚʪʦʨʠʥʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʘʢʪʠʚʘʮʽʾ ʢʘʩʧʘʟʠ ʟ ʥʘʩʪʫʧʥʠʤ ʘʧʦʧʪʦʟʦʤ ʥʝʡʨʦʥʽʚ, ʘʢʪʠʚʘʮʽʾ ʢʽʥʘʟʠ ʟʘ 

ʢʘʣʴʮʽʻʚʠʤ ʰʣʷʭʦʤ ʽ ʧʦʨʫʰʝʥʥʷ ʩʠʥʘʧʪʠʯʥʦʾ ʧʝʨʝʜʘʯʽ [72]. ʇʦʩʪʫʧʦʚʠʡ 

ʧʨʦʮʝʩ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘʫ-ʙʽʣʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʤʽʢʨʦʛʣʽʾ, ʩʠʩʪʝʤʠ 

ʬʘʛʦʮʠʪʦʟʫ ʪʘ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [73]. ʉʝʨʝʜ ʚʽʜʦʤʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʚʘʨʽʘʥʪʽʚ 

ʟʤʽʥ ʪʘʫ-ʙʽʣʢʘ, ʻ ʡʦʛʦ ʘʮʝʪʠʣʶʚʘʥʥʷ, ʥʽʪʨʫʚʘʥʥʷ, ʤʝʪʠʣʶʚʘʥʥʷ ʪʘ ʽʥ., ʱʦ 

ʪʘʢʦʞ ʧʦʛʽʨʰʫʶʪʴ ʩʠʥʘʧʪʠʯʥʫ ʧʝʨʝʜʘʯʫ, ʧʦʨʫʰʫʶʪʴ ʮʠʪʦʩʢʝʣʝʪ ʽ 

ʧʽʜʚʠʱʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ [73]. 

ʇʦʨʷʜ ʟ ʘʢʩʦʥʘʣʴʥʠʤ ʫʰʢʦʜʞʝʥʥʷʤ, ʩʝʨʝʜ ʚʘʞʣʠʚʠʭ ʣʘʥʦʢ ʧʘʪʦʛʝʥʝʟʫ 

ʣʝʛʢʦʾ ɺɯʊɻʄ ʚʠʜʽʣʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʘ [11]. ʗʢ 

ʚʽʜʦʤʦ, ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʦʪʨʠʤʫʻ ʥʘʡʙʽʣʴʰʝ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʰʠʤʠ ʦʨʛʘʥʘʤʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʩʦʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʱʦ 

ʚʠʤʘʛʘʻ ʢʠʩʥʶ, ʛʣʶʢʦʟʠ ʪʘ ʽʥʰʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʘʜʝʢʚʘʪʥʠʤ 

ʚʠʚʝʜʝʥʥʷʤ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ [74]. ʈʝʛʫʣʷʮʽʷ ʮʠʭ ʧʦʪʨʝʙ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ɻɽɹ, ʷʢʠʡ ʥʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘʶʪʴ ʥʘ ʧʨʠʢʣʘʜʽ ʥʝʨʚʦʚʦ-

ʩʫʜʠʥʥʦʾ ʦʜʠʥʠʮʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʚʥʫʪʨʽʰʥʴʦʧʨʦʩʚʽʪʥʦʛʦ 

ʛʣʽʢʦʢʘʣʽʢʩʫ, ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʭ ʘʩʪʨʦʮʠʪʽʚ, ʤʽʢʨʦʛʣʽʾ, 

ʧʝʨʠʮʠʪʽʚ, ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥ ʽ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʭ ʥʝʨʚʽʚ [74]. ɺʥʫʪʨʽʰʥʷ ʽ 

ʟʦʚʥʽʰʥʷ ʙʘʟʘʣʴʥʽ ʤʝʤʙʨʘʥʠ ʩʫʜʠʥ ɻɽɹ ʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʣʽʯʝʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ. ʆʢʨʝʤʦ ʚʥʫʪʨʽʰʥʷ ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ ʧʦʚôʷʟʘʥʘ ʟ 

ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ ʪʘ ʚʽʜʦʢʨʝʤʣʝʥʘ ʚʽʜ ʧʝʨʠʮʠʪʽʚ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʟʦʚʥʽʰʥʷ 
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ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ ʦʪʦʯʝʥʘ ʧʝʨʠʮʠʪʘʤʠ ʪʘ ʧʨʦʥʠʟʘʥʘ ʣʘʧʢʘʤʠ ʘʩʪʨʦʮʠʪʽʚ 

[75]. ɻʣʽʢʦʢʘʣʽʢʩ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʧʨʦʩʚʽʪʽ ʩʫʜʠʥ, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʯʽʪʢʦ ʨʝʛʫʣʶʻ ʧʨʦʥʠʢʥʽʩʪʴ ʽ ʩʢʦʨʦʪʣʠʚʽʩʪʴ ɻɽɹ [76]. 

ɺʽʜʤʽʥʥʽʩʪʶ ʩʫʜʠʥ ɻɽɹ ʻ ʡ ʪʝ, ʱʦ ʚ ʝʥʜʦʪʝʣʽʾ ʥʝʤʘʻ ʬʝʥʝʩʪʨʘʮʽʡ, ʘ ʥʘʪʦʤʽʩʪʴ 

ʻ ʱʽʣʴʥʽ ʟôʻʜʥʘʥʥʷ ʤʽʞ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ ʩʫʚʦʨʦ ʨʝʛʫʣʶʶʪʴ ʧʨʦʥʠʢʥʽʩʪʴ ʨʽʜʠʥʠ 

ʡ ʨʦʟʯʠʥʝʥʠʭ ʚ ʥʽʡ ʨʝʯʦʚʠʥ ʰʣʷʭʦʤ ʘʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [77]. ɺʽʜʦʤʦ, ʱʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ɺʍ ʥʘ ʩʫʜʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʾʭ 

ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʬʫʥʢʮʽʾ ʱʽʣʴʥʠʭ ʟôʻʜʥʘʥʴ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ 

ɻɽɹ. ʎʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʣʢʽʚ, ʟ ʷʢʠʭ 

ʚʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ, ʟʦʢʨʝʤʘ ʦʢʢʣʶʜʠʥʽʚ ʪʘ ʢʣʘʫʜʠʥʫ-5, ʘ ʪʘʢʦʞ ʢʘʜʛʝʨʠʥʫ - 

ʙʽʣʢʫ ʩʧʘʡʢʠ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʩʫʜʠʥ [78, 79]. ɺʦʜʥʦʯʘʩ ʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʦʣʴ ʛʨʫʜʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʧʽʜ ʯʘʩ ʚʠʙʫʭʫ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ 

ʫʚʝʩʴ ʦʨʛʘʥʽʟʤ. ɺ ʮʽʣʦʤʫ ʣʦʢʘʣʴʥʝ ʫʰʢʦʜʞʝʥʥʷ ʤʦʞʥʘ ʚʽʜʪʚʦʨʠʪʠ ʣʠʰʝ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ. ʊʦʞ, ʧʽʜ ʯʘʩ ʚʠʙʫʭʫ ʭʚʠʣʷ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ 

ʦʨʛʘʥʽʟʤ ʪʘ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʫ ʧʝʨʠʬʝʨʠʯʥʠʭ ʩʫʜʠʥʘʭ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʧʥʦʛʦ ʪʠʩʢʫ ʪʘ ʫʰʢʦʜʞʝʥʥʷ ɻɽɹ [80]. 

ʅʘ ʩʫʜʠʥʠ ɻɽɹ ʚʧʣʠʚʘʶʪʴ ʡ ʬʘʢʪʦʨʠ ʟʘʧʘʣʝʥʥʷ, ʱʦ ʪʘʢʦʞ ʟʤʽʥʶʶʪʴ 

ʡʦʛʦ ʧʨʦʥʠʢʥʽʩʪʴ [81]. ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʭʦʜʫ ʟ 

ʩʫʜʠʥ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ, ʚʽʜ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʣʢʽʚ ʜʦ 

ʝʨʠʪʨʦʮʠʪʽʚ [82]. ɿʘʚʜʷʢʠ ʦʩʪʘʥʥʽʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʙʫʣʦ ʨʦʟʢʨʠʪʦ ʨʦʣʴ 

ʧʦʨʫʰʝʥʥʷ ɻɽɹ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʫ ʨʦʟʚʠʪʢʫ ʥʝʡʨʦʟʘʧʘʣʝʥʥʷ, ʘʩʪʨʦʛʣʽʦʟʫ, ʚ 

ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʜʠʩʬʫʥʢʮʽʷ ʧʝʨʠʮʠʪʽʚ, ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʩʫʜʠʥʥʦʾ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ [83, 84]. ʅʽʞʢʠ ʘʩʪʨʦʮʠʪʽʚ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʤʘʶʪʴ ʙʽʣʢʠ 

ʢʘʨʢʘʩʘ, ʷʢʽʨʥʽ ʢʘʥʘʣʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ, ʨʝʮʝʧʪʦʨʠ ʪʘ 

ʝʥʟʠʤʠ. ɺʦʥʠ ʱʽʣʴʥʦ ʦʛʦʨʪʘʶʪʴ ʧʦʚʝʨʭʥʶ ʩʫʜʠʥʠ ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʨʝʛʫʣʷʮʽʶ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ, ʘ ʡ ʟʘʣʫʯʝʥʽ ʜʦ çʛʣʽʤʬʘʪʠʯʥʦʛʦ 

ʦʯʠʱʝʥʥʷè, ʪʦʙʪʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʪʦʢʫ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ 

[85]. 
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ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʘʩʪʨʦʮʠʪʠ ʨʝʛʫʣʶʶʪʴ ʧʨʦʥʠʢʥʽʩʪʴ ʩʫʜʠʥ ɻɽɹ 

ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʧʘʨʘʝʥʜʦʪʝʣʽʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʰʣʷʭʦʤ ʩʝʢʨʝʮʽʾ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽʶ, 

ʦʢʩʠʜʫ ʘʟʦʪʫ, ʝʥʜʦʪʝʣʽʥʽʚ, ʤʘʪʨʠʯʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʪʝ, ʱʦ ʘʩʪʨʦʛʣʽʦʟ ʚʪʦʨʠʥʥʦ ʟʙʽʣʴʰʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ʽ ʟʘʧʫʩʢʘʻ çʟʘʯʘʨʦʚʘʥʝè 

ʢʦʣʦ [86]. ɺ ʥʽʞʢʘʭ ʘʩʪʨʦʮʠʪʽʚ ɻɽɹʫ ʟʥʘʭʦʜʠʪʴʩʷ ʘʢʚʘʧʦʨʠʥ-4, ʙʽʣʦʢ, ʷʢʠʡ, 

ʚʥʘʩʣʽʜʦʢ ʩʚʦʻʾ ʛʽʧʝʨʧʦʣʷʨʠʟʘʮʽʾ, ʻ ʚʦʜʥʠʤ ʢʘʥʘʣʦʤ ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘ 

ʘʩʪʨʦʛʣʽʦʟ ʘʢʪʠʚʫʻ ʝʢʩʧʨʝʩʽʶ ʮʴʦʛʦ ʙʽʣʢʫ, ʝʬʝʢʪʦʤ ʯʦʛʦ ʻ ʨʦʟʚʠʪʦʢ 

ʚʘʟʦʛʝʥʥʦʛʦ ʥʘʙʨʷʢʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ [43, 

87]. ɽʥʜʦʪʝʣʽʥ-1, ʱʝ ʦʜʠʥ ʥʝʡʨʦʧʝʧʪʠʜ, ʷʢʠʡ ʘʢʪʠʚʫʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʘʩʪʨʦʮʠʪʘʤʠ ʡ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʤʘʪʨʠʢʩʥʦʶ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʦʶ 9, ʧʽʜʚʠʱʫʻ 

ʧʨʦʥʠʢʥʽʩʪʴ ɻɽɹ ʽ ʩʧʨʠʷʻ ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʥʘʙʨʷʢʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [88]. ɺ 

ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʦ ʨʦʣʴ ʣʝʛʢʦʛʦ ʣʘʥʮʶʛʘ ʤʽʦʟʠʥʫ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʰʣʷʭʦʤ ʧʦʨʫʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʜʝʛʨʘʜʘʮʽʾ ʙʽʣʢʽʚ ʱʽʣʴʥʠʭ 

ʢʦʥʪʘʢʪʽʚ [89]. ʇʝʨʠʮʠʪʠ, ʫʥʽʢʘʣʴʥʘ ʧʦʧʫʣʷʮʽʷ ʢʣʽʪʠʥ, ʷʢʽ ʚʙʫʜʦʚʘʥʽ ʚ 

ʩʫʜʠʥʥʫ ʩʪʽʥʢʫ ʽ ʟʘʣʫʯʝʥʽ ʜʦ ʨʝʛʫʣʷʮʽʾ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ, ʦʙʤʝʞʫʶʪʴ 

ʥʝʡʨʦʟʘʧʘʣʝʥʥʷ ʪʘ ʧʦʪʨʘʧʣʷʥʥʷ ʘʫʪʦʘʥʪʠʪʽʣ ʜʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [90]. 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʏʄʊ ʚʢʘʟʫʶʪʴ ʥʘ ʨʦʣʴ ʧʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ 

ʚʥʫʪʨʽʰʥʴʦ- ʪʘ ʧʦʟʘʢʣʽʪʠʥʥʠʭ Na+, K+ ʪʘ Cl- ʫ ʨʦʟʚʠʪʢʫ ʥʘʙʨʷʢʫ ʢʣʽʪʠʥ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʘʙʨʷʢ ʥʝʡʨʦʮʠʪʽʚ ʻ ʧʨʦʛʥʦʩʪʠʯʥʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤ, ʘ ʚ ʦʩʥʦʚʽ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʣʝʞʠʪʴ ʟʙʽʣʴʰʝʥʥʷ ʬʫʥʢʮʽʾ Na-K-Cl 

ʪʨʘʥʩʧʦʨʪʝʨʫ, ʷʢʠʡ ʚ ʥʦʨʤʽ ʟʘʙʝʟʧʝʯʫʻ ʨʫʭ ʮʠʭ ʡʦʥʽʚ ʢʨʽʟʴ ʧʣʘʟʤʘʪʠʯʥʫ 

ʤʝʤʙʨʘʥʫ. ʇʨʠ ʯʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʝ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʩʠʛʥʘʣʴʥʦʛʦ ʢʘʩʢʘʜʫ 

ʤʽʪʦʛʝʥ-ʘʢʪʠʚʦʚʘʥʦʾ ʧʨʦʪʝʾʥʢʽʥʘʟʠ (ʄɸʈʂ) [91]. 

ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʦʢʨʽʤ ʥʘʙʨʷʢʫ, ʯʝʨʝʟ ʫʰʢʦʜʞʝʥʥʷ ɻɽɹ ʷʢ ʫ 

ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʪʘʢ ʽ ʫ ʩʫʜʠʥʥʝ ʨʫʩʣʦ ʥʘʟʘʜ ʧʦʪʨʘʧʣʷʶʪʴ ʧʘʪʦʛʝʥʥʽ ʘʛʝʥʪʠ, 

ʦʪ ʷʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʟʘʛʠʙʣʽ ʢʣʽʪʠʥʠ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ 

ʽʥʽʮʽʶʶʪʴ ʟʘʧʘʣʝʥʥʷ [80]. ʆʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ, ʧʽʩʣʷ 

ʥʘʚʽʪʴ ʣʝʛʢʦʛʦ ʚʧʣʠʚʫ ɺʍ, ʻ ʩʝʢʨʝʮʽʷ ʟʘʧʘʣʴʥʠʭ ʤʝʜʽʘʪʦʨʽʚ ʥʝʡʨʦʥʘʤʠ ʪʘ 
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ʘʢʪʠʚʘʮʽʷ ʤʽʢʨʦʛʣʽʾ. ʄʽʢʨʦʛʣʽʦʮʠʪʠ ʤʘʶʪʴ ʨʦʟʛʘʣʫʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʢʨʫʛʣʦʾ 

ʬʦʨʤʠ. ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʩʘʤʝ ʤʽʢʨʦʛʣʽʷ, ʷʢʘ ʻ ʦʢʨʝʤʠʤ ʚʠʜʦʤ ʛʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥ, ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʨʦʜʫʢʫʻ 

ʤʝʜʽʘʪʦʨʠ ʟʘʧʘʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʮʠʪʦʢʽʥʠ (ʽʥʪʝʨʣʝʡʢʽʥʠ - IL-1ɓ, IL-2, IL-6, 

ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ - TNF-Ŭ) [92-94]. ɼʦʩʣʽʜʞʝʥʥʷ [93] ʧʦʢʘʟʘʣʠ, ʥʝ 

ʪʽʣʴʢʠ ʨʦʣʴ ʤʽʢʨʦʛʣʽʾ Cx3CR1+ ʫ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʘ ʡ ʪʝ, ʱʦ 

ʟʙʽʣʴʰʝʥʥʶ ʧʦʧʫʣʷʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʯʝʨʝʟ 4 ʪʠʞʥʽ ʧʽʩʣʷ ɺɯʊɻʄ ʩʧʨʠʷʣʠ 

ʽʥʬʽʣʴʪʨʦʚʘʥʽ ʤʦʥʦʮʠʪʠ CCR2+. ʊʘʢʦʞ ʮʽ ʥʘʫʢʦʚʮʽ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʤʦʥʦʮʠʪʽʚ ʯʘʩʪʢʦʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʝʤʦʢʽʥʫ CCL2-CCR2 ʪʘ ʯʝʨʝʟ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ [93]. ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʘʢʮʽʾ ʤʽʢʨʦʛʣʽʾ 

ʥʘ ʜʽʶ ɺʍ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽ ʟʤʽʥʠ ʾʾ ʩʪʨʫʢʪʫʨʠ, ʚʦʥʘ ʤʦʞʝ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ 

ʘʢʪʠʚʦʚʘʥʫ, ʛʽʧʝʨʪʨʦʬʦʚʘʥʫ, ʱʦ ʚʪʨʘʯʘʻ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʛʽʣʦʯʦʢ [95]. 

ʊʘʢʦʞ [95] ʟʘʟʥʘʯʠʣʠ, ʱʦ ʧʨʠ ɺɯʊɻʄ ʘʢʪʠʚʫʻʪʴʩʷ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ 

ʧʝʯʽʥʢʠ, ʷʢʘ ʩʠʥʪʝʟʫʻ ʮʠʪʦʭʨʦʤ P450 ʪʘ ʢʽʣʴʢʽʩʥʦ ʚʩʪʘʥʦʚʠʣʠ ʚʤʽʩʪ ʨʽʟʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ʫ ʢʨʦʚʽ. ɿʘ ʚʠʩʥʦʚʢʘʤʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʦʤʦ, ʱʦ ɺɯʊɻʄ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʷʚʫ ʤʈʅʂ ʧʝʯʽʥʢʦʚʠʭ ʮʠʪʦʭʨʦʤʽʚ ʫ ʛʦʩʪʨʠʡ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ ʪʘ ʜʦ ʘʢʪʠʚʘʮʽʾ ʾʭ ʟ ʜʨʫʛʦʾ ʜʦʙʠ. ʊʘʢʽ ʟʤʽʥʠ ʤʈʅʂ ʪʘ 

ʮʠʪʦʭʨʦʤʫ P450 ʡ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʟʤʽʥʘʤ ʮʠʪʦʢʽʥʽʚ ʩʠʨʦʚʘʪʢʠ 

ʢʨʦʚʽ (IL-1ɓ, IL-6 ʪʘ TNF-Ŭ, ʘʣʝ ʥʝ IL-2), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʣʫʯʝʥʥʷ ʧʝʯʽʥʢʠ 

ʜʦ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʥʝʡʨʦʟʘʧʘʣʝʥʥʷ ʧʨʠ ɺɯʊɻʄ [94]. 

ʏʝʨʝʟ ʜʝʧʦʣʷʨʠʟʘʮʽʶ ʥʝʡʨʦʥʽʚ, ʩʧʨʠʯʠʥʝʥʦʶ ʧʝʨʚʠʥʥʠʤ 

ʫʰʢʦʜʞʝʥʥʷʤ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʤʽʥʠ ʚ ʨʫʩʽ ʡʦʥʽʚ. ʊʘʢ, ʚʽʜʢʨʠʪʪʷ ʉʘ2+ 

ʢʘʥʘʣʽʚ ʩʪʠʤʫʣʶʻ ʚʠʜʽʣʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʣʫʪʘʤʘʪʫ ʡ ʫʰʢʦʜʞʝʥʥʷ 

ʥʝʡʨʦʥʽʚ ʝʢʩʘʡʪʦʪʦʢʩʠʯʥʠʤ ʰʣʷʭʦʤ, ʪʦʙʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʤʽʨʥʦʾ 

ʥʝʡʨʦʥʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ. ɼʦʩʪʝʤʝʥʥʦ ʚʽʜʦʤʦ, ʱʦ ʛʣʫʪʘʤʘʪ ð ʮʝ 

ʘʤʽʥʦʢʠʩʣʦʪʘ, ʷʢʘ ʘʢʪʠʚʥʦ ʤʝʪʘʙʦʣʽʟʫʻʪʴʩʷ ʤʽʞ ʥʝʡʨʦʥʘʤʠ ʪʘ ʘʩʪʨʦʮʠʪʘʤʠ 

ʯʝʨʝʟ ʝʥʝʨʛʦʟʘʣʝʞʥʠʡ ʦʢʠʩʥʠʡ ʛʣʫʪʘʤʘʪ-ʛʣʫʪʘʤʽʥʦʚʠʡ ʮʠʢʣ ʽ ʤʘʻ ʙʘʛʘʪʦ 

ʬʫʥʢʮʽʡ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʟʦʢʨʝʤʘ ʻ ʦʩʥʦʚʥʠʤ ʥʝʡʨʦʤʝʜʽʘʪʦʨʦʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʙʫʜʞʝʥʥʷ, ʨʝʛʫʣʶʻ ʤʝʪʘʙʦʣʽʟʤ ʛʣʶʢʦʟʠ ʟ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ, 



57 

 

ʢʦʰʪʦʤ ʯʦʛʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʩʠʥʘʧʪʠʯʥʘ ʧʝʨʝʜʘʯʘ. ɻʣʫʪʘʤʘʪ ʚʠʚʽʣʴʥʷʻʪʴʩʷ 

ʝʢʟʦʮʠʪʦʟʦʤ ʪʘ ʘʢʪʠʚʫʻ ʧʦʩʪʩʠʥʘʧʪʠʯʥʽ ʛʣʫʪʘʤʘʪʥʽ ʨʝʮʝʧʪʦʨʠ, ʱʦ ʚʣʘʩʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʜʘʯʽ ʟʙʫʜʞʝʥʥʷ. ɺʽʥ ʜʽʻ ʯʝʨʝʟ 2 ʦʩʥʦʚʥʠʭ ʢʣʘʩʠ 

ʨʝʮʝʧʪʦʨʽʚ ð ʡʦʥʦʪʨʦʧʥʽ (iGluR) ʽ ʤʝʪʘʙʦʪʨʦʧʥʽ, ʟʚôʷʟʘʥʽ ʟ G ʙʽʣʢʦʤ 

ʨʝʮʝʧʪʦʨʠ (mGluR) [96]. ɸʢʪʠʚʘʮʽʷ ʨʽʟʥʠʭ ʧʽʜʪʠʧʽʚ ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝʡʨʦʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʽʥʰʽ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ, ʱʦ ʻ 

ʦʩʥʦʚʦʶ ʫ ʧʨʦʮʝʩʘʭ ʬʦʨʤʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʧʘʤôʷʪʽ [97]. 

ɿʽ ʩʚʦʛʦ ʙʦʢʫ ʝʢʩʘʡʪʦʪʦʢʩʠʯʥʽʩʪʴ ʛʣʫʪʘʤʘʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʉʘ2+ ʯʝʨʝʟ ʩʧʝʮʠʬʽʯʥʽ ʨʝʮʝʧʪʦʨʠ N-ʤʝʪʠʣ-D-ʘʩʧʘʨʪʘʪʫ 

(NMDAr), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʱʝ ʙʽʣʴʰʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ ʉʘ2+ ʟ ʢʣʽʪʠʥ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʮʝ ʟʙʽʣʴʰʫʻ ʧʦʟʘʢʣʽʪʠʥʥʫ ʮʠʪʦʟʦʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʴʦʛʦ ʡʦʥʫ 

[98]. ʇʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʮʠʪʦʟʦʣʴʥʦʛʦ ʉʘ2+ ʘʢʪʠʚʫʻ ʝʥʟʠʤʠ, ʟʦʢʨʝʤʘ 

ʧʨʦʪʝʘʟʫ ʢʘʣʴʧʘʾʥ, ʷʢʘ ʧʨʦʪʝʦʣʽʟʫʻ ʙʽʣʢʠ ʤʝʤʙʨʘʥʠ ʪʘ ʮʠʪʦʩʢʝʣʝʪʫ, ʤʽʻʣʽʥ, 

ʙʽʣʦʢ ʨ53 [99, 100]. ʇʨʦʪʝʦʣʽʟ ʙʽʣʢʽʚ ʤʝʤʙʨʘʥ ʽ ʮʠʪʦʩʢʝʣʝʪʫ, ʘ ʪʘʢʦʞ ʤʽʻʣʽʥʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʘʢʩʦʥʽʚ ʪʘ ʧʝʨʝʜʘʯʽ ʽʤʧʫʣʴʩʫ [101]. ɯʥʘʢʪʠʚʘʮʽʷ 

ʙʽʣʢʘ ʨ53 ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʪʝʦʣʽʟʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʦʩʥʦʚʥʠʭ 

ʡʦʛʦ ʬʫʥʢʮʽʡ, ʱʦ ʧʦʣʷʛʘʶʪʴ ʫ ʨʝʧʘʨʘʮʽʾ ɼʅʂ ʧʨʠ ʾʾ ʧʦʨʫʰʝʥʥʽ, ʫ ʚʠʧʘʜʢʘʭ  

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʨʝʛʫʣʷʮʽʾ ʧʦʜʽʣʫ ʢʣʽʪʠʥ ʪʘ ʟʘʧʫʩʢʫ ʘʧʦʧʪʦʟʫ [102]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ, ʷʢ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʛʦ ʚʧʣʠʚʫ ɺʍ, ʪʘʢ ʽ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʪʦʨʠʥʥʠʭ ʧʘʪʦʙʽʦʭʽʤʽʯʥʠʭ ʢʘʩʢʘʜʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʰʢʦʜʞʝʥʥʷ 

ʦʨʛʘʥʝʣ ʥʘʚʽʪʴ ʙʝʟ ʨʫʡʥʘʮʽʾ ʥʝʡʨʦʥʽʚ [103]. ɺʢʨʘʡ ʯʫʪʣʠʚʠʤʠ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʜʫʞʝ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʞʠʪʪʷ 

ʣʶʜʠʥʠ ʝʥʝʨʛʽʶ ʫ ʚʠʛʣʷʜʽ ʤʦʣʝʢʫʣʠ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʫ (ɸʊʌ), ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʉʘ2+ ʽ ʪʠʤ ʩʘʤʠʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʜʘʯʫ ʥʝʨʚʦʚʠʭ 

ʽʤʧʫʣʴʩʽʚ, ʨʝʛʫʣʶʶʪʴ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʽ ʟʘʧʫʩʢʘʶʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ, ʟʘʣʫʯʝʥʽ ʜʦ ʨʝʛʫʣʷʮʽʾ ʧʦʜʽʣʫ ʢʣʽʪʠʥ ʪʘ ʾʭ ʘʧʦʧʪʦʟʫ 

[6]. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʠʭ ʬʫʥʢʮʽʡ ʤʽʪʦʭʦʥʜʨʽʡ, ʾʭ ʧʦʨʫʰʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʜʝʟʦʨʛʘʥʽʟʘʮʽʾ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʝʥʝʨʛʦʜʝʬʽʮʠʪʫ, ʚʠʚʽʣʴʥʝʥʥʷ 

ʮʠʪʦʭʨʦʤʫ ʉ, ʱʦ ʟʘʧʫʩʢʘʻ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʽ ʟʘʧʘʣʝʥʥʷ [6]. ɺ ʪʦʡ ʩʘʤʠʡ 
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ʯʘʩ, ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ (ɸʌʂ) ʤʦʞʫʪʴ ʦʢʠʩʥʶʚʘʪʠ ʙʽʣʢʠ, ʣʽʧʽʜʠ ʪʘ ɼʅʂ 

ʩʘʤʠʭ ʤʽʪʦʭʦʥʜʨʽʡ [104]. ɺ ʨʦʙʦʪʘʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʶ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʭʚʦʨʦʙ, ʽʰʝʤʽʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʤʦʟʢʫ ʪʘ ʏʄʊ ʻ 

ʜʦʢʘʟʠ ʫʯʘʩʪʽ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʫ ʧʦʰʢʦʜʞʝʥʥʽ ʥʝʡʨʦʥʽʚ [105 - 107]. ɿ ʦʛʣʷʜʫ 

ʥʘ ʽʰʝʤʽʯʥʫ ʩʪʘʜʽʶ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʰʝʥʥʷ ɻɽɹ, ʟʨʦʟʫʤʽʣʦ, ʱʦ ʡ ʧʨʠ ɺɯʊɻʄ 

ʤʘʻ ʤʽʩʮʝ ʽʰʝʤʽʷ ʥʝʡʨʦʥʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʾ ʽʰʝʤʽʯʥʦʛʦ, ʪʘ 

ʟʨʦʟʫʤʽʣʦ ð ʛʽʧʦʢʩʠʯʥʦʛʦ, ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʥʘ ʧʦʢʘʟʫʶʪʴ ʨʝʘʢʮʽʶ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʧʦʨʫʰʝʥʥʽ ʧʨʦʜʫʢʮʽʾ ɸʊʌ, ʫʪʚʦʨʝʥʥʷ ɸʌʂ ʪʘ 

ʨʦʟʚʠʪʢʫ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʧʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ ʡʦʥʽʚ ʽ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʾ 

ʨʽʚʥʦʚʘʛʠ [108]. ʇʨʠ ʦʢʠʩʥʦʤʫ ʩʪʨʝʩʽ ʟʘ ʫʤʦʚ ɺɯʊɻʄ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ɸʌʂ, ʟʦʢʨʝʤʘ ʩʫʧʝʨʦʢʩʠʜ (ʆ2-), ʛʽʜʨʦʢʩʠʣʴʥʠʡ 

ʨʘʜʠʢʘʣ (HOO-), ʧʝʨʝʢʠʩ ʚʦʜʥʶ (ʅ2ʆ2), ʦʢʩʠʜ (NO) ʪʘ ʜʽʦʢʩʠʜ (NO2) ʘʟʦʪʫ. ʋ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ, 

ʧʝʨʰ ʟʘ ʚʩʝ ʅɸɼʌʅ-ʦʢʩʠʜʘʟʠ [109]. 

ʆʜʥʠʤ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ - ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʪʘ ʢʘʪʘʣʘʟʠ, ʽ ʟʤʝʥʰʫʻ ʨʽʚʥʽ 

ʧʨʦʜʫʢʪʽʚ ʦʢʠʩʥʝʥʥʷ, ʪʘʢʠʭ ʷʢ 8-ʽʟʦ-ʧʨʦʩʪʘʛʣʘʥʜʠʥ F2Ŭ ʪʘ ʤʘʣʦʥʜʽʘʣʴʜʝʛʽʜ ʻ 

ʩʽʨʢʦʚʦʜʝʥʴ (H2S) [110]. ʍʦʯʘ ʫʪʚʦʨʝʥʥʷ ɸʌʂ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʚʘʞʘʻʪʴʩʷ 

ʧʘʪʦʣʦʛʽʯʥʠʤ, ʚʘʞʣʠʚʦ ʡ ʪʝ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ. ɿʘ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ɸʌʂ, ʱʦ ʻ ʧʨʦʜʫʢʪʦʤ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʚʠʩʪʫʧʘʶʪʴ ʫ 

ʷʢʦʩʪʽ ʩʠʛʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ ʥʝʡʨʦʥʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʜʦʟʨʽʚʘʥʥʷ [111]. 

ɽʥʝʨʛʦʜʝʬʽʮʠʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʪʘʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʯʝʨʝʟ ʱʦ 

ʧʦʨʫʰʫʻʪʴʩʷ ʩʠʥʪʝʟ ʛʣʫʪʘʤʘʪʫ ʪʘ ʽʥʰʠʭ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ, ʜʦ ʯʦʛʦ 

ʥʘʡʯʫʪʣʠʚʽʰʠʡ ʛʽʧʦʢʘʤʧ [112]. ʇʽʜʚʠʱʝʥʥʷ ʩʠʥʪʝʟʫ ʛʣʫʪʘʤʘʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʢʩʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ NMDA ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʛʠʙʝʣʴ ʥʝʡʨʦʥʽʚ 

[108]. ɺ ʜʦʩʣʽʜʞʝʥʥʽ [6] ʧʦʢʘʟʘʣʠ ʬʨʘʛʤʝʥʪʘʨʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʤʽʪʦʭʦʥʜʨʽʡ 

ʪʘ ʘʩʪʨʦʮʠʪʽʚ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷʤ ʜʠʥʘʤʽʥʫ 

(Drip1). ʌʦʨʤʘ ʤʽʪʦʭʦʥʜʨʽʡ ʤʽʥʣʠʚʘ ʯʝʨʝʟ ʧʦʩʪʽʡʥʽ ʧʦʜʽʣʠ ʪʘ ʟʣʠʪʪʷ. ʎʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʜʘʧʪʘʮʽʶ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʚʧʣʠʚʫ ʨʫʡʥʽʚʥʠʭ 
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ʯʠʥʥʠʢʽʚ [113]. ʅʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ, ʱʦ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʬʫʥʢʮʽʾ 

ʤʽʪʦʭʦʥʜʨʽʡ ʤʦʨʬʦʣʦʛʽʯʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʟʥʘʢʠ ʘʢʪʠʚʘʮʽʾ ʧʦʜʽʣʫ ʯʝʨʝʟ 

ʧʦʨʫʰʝʥʥʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʛʫʘʥʦʟʠʥʪʨʠʬʦʩʬʘʪʫ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʛʦʣʦʚʥʠʤ 

ʘʢʪʠʚʘʪʦʨʦʤ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʧʦʜʽʣʫ ð Drip1, ʷʢʠʡ ʬʦʩʬʦʨʠʟʫʻʪʴʩʷ ʧʨʠ 

ɺɯʊɻʄ ʚʞʝ ʥʘ 7 ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ [114]. ʊʘʢʦʞ, ʯʝʨʝʟ 

ʫʰʢʦʜʞʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ, ʘʝʨʦʙʥʠʡ ʰʣʷʭ ʫʪʚʦʨʝʥʥʷ ɸʊʌ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 

ʘʥʘʝʨʦʙʥʠʡ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʧʽʨʫʚʘʪ ʟʘʙʠʨʘʻ 2 ʝʣʝʢʪʨʦʥʠ ʚʽʜ ʅɸɼʅ ʽ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʣʘʢʪʘʪ. 

ɺ ʩʫʢʫʧʥʦʩʪʽ, ʉʘ2+ ʝʢʩʘʡʪʦʪʦʢʩʠʯʥʽʩʪʴ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ɻɽɹ ʻ ʬʘʢʪʦʨʘʤʠ ʥʝʚʧʦʨʷʜʢʦʚʘʥʦʾ ʜʝʽʤʽʥʘʮʽʾ ʙʽʣʢʽʚ 

(ʛʣʽʘʣʴʥʠʡ ʬʽʙʨʠʣʷʨʥʠʡ ʢʠʩʣʠʡ ʙʽʣʦʢ, ʚʽʤʝʥʪʠʥ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʧʫʩʢʫ 

ʘʫʪʦʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʛʝʥʥʠʭ ʝʧʽʪʦʧʽʚ. ɼʘʥʽ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ ɺɯʊɻʄ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʷʚʥʽ ʘʫʪʦʘʥʪʠʪʽʣʘ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʧʽʪʦʧʠ 

ʽʥʰʠʭ ʙʽʣʢʽʚ [115]. 

ɺʘʛʦʤʫ ʨʦʣʴ ʫ ʚʪʦʨʠʥʥʦʤʫ ʥʝʡʨʦʟʘʧʘʣʝʥʥʽ ʚʽʜʽʛʨʘʻ ʘʢʪʠʚʘʮʽʷ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ ʢʣʽʪʠʥ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʘʢʪʠʚʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. 

ɿʦʢʨʝʤʘ, Toll-ʧʦʜʽʙʥʠʭ ʨʝʮʝʧʪʦʨʽʚ (Toll-like receptors, TLR), ʷʢʽ ʻ ʚʘʞʣʠʚʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʘʪʦʛʝʥʽʚ ʪʘ 

ʽʥʽʮʽʘʮʽʶ ʚʨʦʜʞʝʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺʦʥʠ ʨʦʟʧʽʟʥʘʶʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʽ 

ʤʦʣʝʢʫʣʷʨʥʽ ʩʪʨʫʢʪʫʨʠ, ʚʣʘʩʪʠʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ (ʪʘʢʽ ʷʢ ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʠ 

ʙʘʢʪʝʨʽʡ, ʚʽʨʫʩʥʽ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ ʪʦʱʦ) ʽ ʟʘʧʫʩʢʘʶʪʴ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʧʨʦʜʫʢʮʽʾ ʮʠʪʦʢʽʥʽʚ ʽ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʝʥʥʷ. ʊʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʫ ʨʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʫ ʥʘ 

ʽʥʬʝʢʮʽʶ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [116]. 

ʆʪʞʝ, ʽʥʽʮʽʘʮʽʷ Toll-ʧʦʜʽʙʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʝʜʝ ʜʦ ʘʢʪʠʚʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʛʝʥʽʚ ʽ 

ʩʝʢʨʝʮʽʾ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɺɯʊɻʄ. ʎʝʡ ʧʨʦʮʝʩ ʤʘʻ ʜʠʬʫʟʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʚʢʣʶʯʘʻ ʨʽʟʥʽ ʪʨʘʥʩʢʨʠʧʪʠ Toll-ʧʦʜʽʙʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ɺʧʣʠʚ ʮʠʭ 
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ʨʝʮʝʧʪʦʨʽʚ ʩʣʽʜ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ 

[117]. 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʘʣʝʥʥʷ ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʧʨʠ 

ɺɯʊɻʄ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʽʧʝʨʘʢʪʠʚʘʮʽʷ ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʟ ʧʦʜʘʣʴʰʠʤ 

ʬʦʨʤʫʚʘʥʥʷʤ ʥʝʡʨʦʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ [106]. ɸʜʞʝ ʚʽʜʦʤʦ, ʱʦ ʧʨʦʜʫʢʮʽʷ 

ʥʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜʫ (ʅɸɼ+), ʷʢʠʡ ʻ ʜʞʝʨʝʣʦʤ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʝʥʝʨʛʽʾ, ʟ ʪʨʠʧʪʦʬʘʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ 

ʢʽʥʫʨʝʥʽʥʦʚʦʛʦ ʰʣʷʭʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʥʝʡʨʦʘʢʪʠʚʥʠʭ ʧʨʦʤʽʞʥʠʭ ʩʫʙʩʪʨʘʪʽʚ. 

ʎʝʡ ʰʣʷʭ ʥʘʜʤʽʨʥʦ ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʠ ʥʝʡʨʦʟʘʧʘʣʝʥʥʽ ʯʝʨʝʟ ʪʝ, ʱʦ ʽʤʫʥʥʽ 

ʢʣʽʪʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʤʘʢʨʦʬʘʛʠ, ʤʽʢʨʦʛʣʽʾ) ʧʨʠ ʫʰʢʦʜʞʝʥʥʽ ʧʦʪʨʝʙʫʶʪʴ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʪʘ ʩʠʥʪʝʟʫʶʪʴ ʬʝʨʤʝʥʪʠ, ʟʦʢʨʝʤʘ ʽʥʜʦʣʘʤʽʥ-2,3-

ʜʽʦʢʩʠʛʝʥʘʟʫ, ʘ ʪʘʢʦʞ ʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʷʢʽ ʟʘʧʫʩʢʘʶʪʴ ʩʘʤʝ ʢʽʥʫʨʝʥʽʥʦʚʠʡ 

ʰʣʷʭ [118, 119]. ɺʘʛʦʤʠʤ ʻ ʡ ʪʝ, ʱʦ ʮʠʪʦʢʽʥʠ ʘʢʪʠʚʫʶʪʴ ʝʥʟʠʤ ʢʽʥʫʨʝʥʽʥ-3-

ʤʦʥʦʦʢʩʠʛʝʥʘʟʫ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʢʽʥʫʨʝʥʽʥ ʫ ʚʽʣʴʥʠʡ ʨʘʜʠʢʘʣ ð 

ʛʽʜʨʦʢʩʠʢʽʥʫʨʝʥʽʥ. ɸ ʪʘʢʦʞ ʛʝʥʝʨʫʻʪʴʩʷ ʧʦʪʫʞʥʠʡ ʥʝʡʨʦʪʦʢʩʠʥ ð ʭʽʥʦʣʽʥʦʚʘ 

ʢʠʩʣʦʪʘ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʮʝʧʪʦʨ NMDA ʽ ʟʘʧʫʩʢʘʶʪʴ 

ʝʢʩʘʡʪʦʪʦʢʩʠʯʥʽʩʪʴ. ʆʢʨʝʤʠʤʠ ʝʬʝʢʪʘʤʠ ʭʽʥʦʣʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʻ ʧʽʜʪʨʠʤʘʥʥʷ 

ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʨʫʡʥʘʮʽʷ ɻɽɹ, ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʪʘʫ-ʙʽʣʢʽʚ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ 

ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʚ ʅɸɼ+ [119]. 

ʎʽʢʘʚʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ʚʪʦʨʠʥʥʦʾ ʘʣʴʪʝʨʘʮʽʾ ʫ 

ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʚʠʙʫʭʫ ʻ ʚʨʘʭʫʚʘʥʥʷ ʨʦʣʽ ʘʢʨʦʣʝʾʥʫ ʽ Ŭ- ʪʘ ɓ- ʥʝʥʘʩʠʯʝʥʦʛʦ 

ʘʣʴʜʝʛʽʜʫ. ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʮʽ ʨʝʯʦʚʠʥʠ ʻ ʡ ʧʨʦʜʫʢʪʘʤʠ ʪʘ ʚʦʜʥʦʯʘʩ ʡ ʪʠʤʠ, 

ʱʦ ʟʘʧʫʩʢʘʶʪʴ ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʟʘʧʘʣʝʥʥʷ [120]. ʆʢʨʝʤʦ 

ʘʢʨʦʣʝʾʥ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʻ 

ʚʠʩʦʢʦʘʢʪʠʚʥʠʤ ʥʝʥʘʩʠʯʝʥʠʤ ʘʣʴʜʝʛʽʜʦʤ, ʧʦʷʚʘ ʷʢʦʛʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ɸʌʂ ʽ, ʟʥʦʚʫ ʪʘʢʠ, ʜʦ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ 

ʜʠʩʬʫʥʢʮʽʾ, ʟʘʧʘʣʝʥʥʷ, ʩʪʨʝʩʫ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʪʘ 

ʫʰʢʦʜʞʝʥʥʷ ɼʅʂ ʡ, ʫ ʧʽʜʩʫʤʢʫ, ʜʦ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʾ - ʭʚʦʨʦʙ ɸʣʴʮʛʝʡʤʝʨʘ 

ʪʘ ʇʘʨʢʽʥʩʦʥʘ [121, 122]. 
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ɺ ʜʦʩʣʽʜʞʝʥʥʽ [13] ʧʦʢʘʟʘʥʦ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʨʦʟʚʠʪʦʢ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ ʟʘʣʫʯʝʥʽ ʜʦ ʥʝʡʨʦʪʨʘʥʩʤʽʩʽʾ. ɿʦʢʨʝʤʘ, ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʨʛʽʥʽʥ ʢʘʪʘʣʽʟʫʻʪʴʩʷ ʩʠʥʪʘʟʘʤʠ ʦʢʩʠʜʫ ʘʟʦʪʫ ʽ ʚʠʢʣʠʢʘʻ 

ʫʪʚʦʨʝʥʥʷ ʦʢʩʠʜʫ ʘʟʦʪʫ ʪʘ l-ʮʠʪʨʫʣʽʥʫ. ʎʝ ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʬʦʨʤ 

ʢʠʩʥʶ ʽ ʩʧʨʠʷʻ ʨʦʟôʻʜʥʘʥʥʶ ʩʠʥʪʘʟ ʦʢʩʠʜʫ ʘʟʦʪʫ ʪʘ ʘʢʪʠʚʫʻ ʧʨʦʟʘʧʘʣʴʥʽ 

ʢʘʩʢʘʜʠ [13]. 

ʉʫʯʘʩʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʦʙʦʪʠ, ʟʦʢʨʝʤʘ [123], ʚʢʘʟʫʶʪʴ ʥʘ ʧʨʦʚʽʜʥʫ 

ʨʦʣʴ NOD-ʧʦʜʽʙʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʽʥʬʣʘʤʘʩʦʤ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʦʙ̔ ʜʦʤʝʥ 3 

(NLRP3), ʫ ʨʦʟʚʠʪʢʫ ʥʝʡʨʦʟʘʧʘʣʝʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʯʝʨʝʟ 

ʧʽʜʚʠʱʝʥʫ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ ʥʝʡʨʦʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʭʽʜ ʂ+ ʟ ʢʣʽʪʠʥ 

ʯʝʨʝʟ ʢʘʥʘʣ MaxiK ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʘʢʪʠʚʫʶʪʴʩʷ ʽʥʬʣʘʤʘʩʦʤʠ NLRP3 [123]. 

ʊʘʢʦʞ ʧʦʢʘʟʘʥʦ ʨʦʣʴ ʘʢʪʠʚʘʮʽʾ NLRP3 ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʜʦʟʨʽʚʘʥʥʷ ʪʘ 

ʚʠʚʽʣʴʥʝʥʥʷ IL-1ɓ, ʘ ʧʨʠʛʥʽʯʝʥʥʷ NLRP3 ʟʤʝʥʰʫʻ ʫʰʢʦʜʞʝʥʥʷ ʩʫʜʠʥ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʥʝʡʨʦʥʽʚ [124]. 

 

1.3 ʆʩʥʦʚʥʽ ʤʘʨʢʝʨʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɼʣʷ ʫʩʧʽʰʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʯʘʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʣʝʛʢʦʾ ɺɯʊɻʄ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʢʣʽʥʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ. ʎʝ ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ, ʘʜʞʝ ʩʘʤʝ ʣʝʛʢʘ ɺɯʊɻʄ ʻ ʤʘʡʞʝ çʥʝʚʠʜʠʤʦʶè, ʯʝʨʝʟ ʪʝ, ʱʦ ʪʨʘʚʤʘ 

ʚʠʢʣʠʢʘʥʘ ʣʠʰʝ ʚʧʣʠʚʦʤ ɺʍ ʙʝʟ ʫʣʘʤʢʽʚ ʪʘ ʪʝʨʤʽʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ. ɺ 

ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʨʫʰʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʦ-

ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʆʪʞʝ, ʧʝʨʚʠʥʥʘ ɺɯʊɻʄ (ʥʘʜʤʽʨʥʠʡ ʪʠʩʢ ʧʨʠ ʫʨʘʞʝʥʥʽ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ), ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʪʨʘʪʦʶ, ʘʣʝ ʥʝʦʙʦʚôʷʟʢʦʚʦ, 

ʧʨʠʪʦʤʥʦʩʪʽ, ʜʝʟʦʨʽʻʥʪʘʮʽʻʶ, ʙʦʣʝʤ ʛʦʣʦʚʠ, ʰʫʤʦʤ ʫ ʚʫʭʘʭ, ʟʘʧʘʤʦʨʦʯʝʥʥʷʤ, 

ʪʨʝʤʦʨʦʤ, ʧʽʜʚʠʱʝʥʦʶ ʨʝʘʢʪʠʚʥʽʩʪʶ ʜʦ ʧʦʜʨʘʟʥʠʢʽʚ ʪʘ ʽʥʢʦʣʠ ʧʽʜʚʠʱʝʥʥʷʤ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʧʥʦʛʦ ʪʠʩʢʫ. ʂʨʦʚʦʪʝʯʘ ʤʦʞʣʠʚʘ ʟ ʙʘʛʘʪʴʦʭ ʦʪʚʦʨʽʚ ð ʚʫʭ, 
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ʥʦʩʘ ʽ ʨʦʪʘ. ɯʥʢʦʣʠ, ʥʘʚʧʘʢʠ, ʧʘʮʽʻʥʪ, ʪʨʘʚʤʦʚʘʥʠʡ ʫʥʘʩʣʽʜʦʢ ʚʠʙʫʭʫ, ʤʦʞʝ 

ʚʟʘʛʘʣʽ ʥʝ ʤʘʪʠ ʟʦʚʥʽʰʥʽʭ ʦʟʥʘʢ ʫʰʢʦʜʞʝʥʥʷ, ʢʨʽʤ ʩʠʤʧʪʦʤʽʚ ʢʦʛʥʽʪʠʚʥʠʭ 

ʜʠʩʬʫʥʢʮʽʡ (ʪʨʠʚʦʛʘ, ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʯʠ ʯʘʩʫ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʧʦʜʨʘʟʥʠʢ, ʜʝʧʨʝʩʽʷ, ʘʛʨʝʩʽʷ, ʧʘʨʘʥʦʷ, ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ ʪʘ 

ʧʩʠʭʦʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ) ʪʘ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ, ʘ ʥʘʜʘʣʽ ʬʦʨʤʫʻʪʴʩʷ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʩʪʨʝʩʦʚʠʡ ʨʦʟʣʘʜ (ʇʊʉʈ) ʪʘ ʭʨʦʥʽʯʥʘ ʪʨʘʚʤʘʪʠʯʥʘ 

ʝʥʮʝʬʘʣʦʧʘʪʽʷ ʯʝʨʝʟ ʘʢʫʤʫʣʷʮʽʶ ʪʘʫ-ʙʽʣʢʫ [125, 126]. 

ʇʦʥʷʪʪʷ çʪʨʠʚʦʛʘè ʦʭʦʧʣʶʻ ʚʽʜʯʫʪʪʷ ʩʪʨʘʭʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʪʨʝʩʦʚʫ 

ʧʦʜʽʶ, ʱʦ ʟʘʛʨʦʞʫʻ ʞʠʪʪʶ [127]. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʪʨʠʚʦʛʘ, ʱʦ ʚʠʥʠʢʣʘ, ʤʘʻ 

ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʫʚʝʩʴ ʦʨʛʘʥʽʟʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʪʨʠʚʦʛʘ, ʷʢ 

ʨʠʩʘ ʭʘʨʘʢʪʝʨʫ, ʙʽʣʴʰ ʧʨʠʪʘʤʘʥʥʘ ʜʣʷ ʞʽʥʦʢ, ʘ ʷʢ ʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʚʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʘʣʝ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʨʘʟʽ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ 

ʧʝʨʝʙʽʛ ʧʝʨʚʠʥʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʪʘʢʦʛʦ, ʷʢ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, 

ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʩʪʨʝʩʫ ʪʘ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʧʨʠʛʥʽʯʫʻ ʽʤʫʥʽʪʝʪ ʪʘ ʥʘʚʽʪʴ 

ʟʙʽʣʴʰʫʻ ʙʦʣʴʦʚʫ ʯʫʪʣʠʚʽʩʪʴ [128, 129]. ʅʘʜʤʽʨʥʘ ʪʨʠʚʦʞʥʽʩʪʴ ʚʚʘʞʘʻʪʴʩʷ 

ʪʨʠʛʝʨʦʤ ʜʝʧʨʝʩʽʾ ʪʘ ʩʧʨʠʷʻ ʟʣʦʚʞʠʚʘʥʥʶ ʘʣʢʦʛʦʣʝʤ ʽ ʚʧʣʠʚʘʻ ʥʘ ʩʦʮʽʘʣʴʥʽ 

ʚʽʜʥʦʩʠʥʠ [129, 130]. ʊʘʢʦʞ ʩʧʨʠʷʻ ʧʦʛʽʨʰʝʥʥʶ ʤʥʝʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʟʥʠʞʫʻ ʨʦʙʦʯʫ ʧʘʤôʷʪʴ, ʟʘʛʘʣʴʤʦʚʫʻ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʥʴ ʪʘ ʧʦʰʫʢ 

ʨʽʰʝʥʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ [130]. 

ʇʦʛʽʨʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʪʘ ʯʘʩʫ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʜʨʘʟʥʠʢ, ʘ 

ʪʘʢʦʞ ʧʦʛʽʨʰʝʥʥʷ ʧʘʤôʷʪʽ ʚʚʘʞʘʶʪʴ ʚʝʣʠʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʜʝʧʨʝʩʽʾ [131]. 

ʇʩʠʭʽʘʪʨʠ ʧʦʚʽʜʦʤʣʷʶʪʴ, ʱʦ ʧʘʮʽʻʥʪʠ ʟ ʜʝʧʨʝʩʽʻʶ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʩʚʦʻʤʫ 

ʥʝʛʘʪʠʚʥʦʤʫ ʩʪʘʥʽ ʘʙʦ ʧʦʜʽʾ, ʤʘʶʪʴ ʥʠʟʴʢʫ ʤʦʪʠʚʘʮʽʶ ʜʦ ʩʦʮʽʘʣʽʟʘʮʽʾ ʪʘ 

ʫʥʠʢʘʶʪʴ ʧʨʠʻʤʥʠʭ ʧʦʜʽʡ ʽ ʯʘʩʪʽʰʝ ʥʝ ʤʦʞʫʪʴ ʩʧʨʘʚʠʪʠʩʷ ʟ ʥʝʛʘʪʠʚʥʠʤʠ 

ʜʫʤʢʘʤʠ [131]. ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʠʭ ʟ ʣʝʛʢʦʶ ɺɯʊɻʄ 

ʜʝʧʨʝʩʽʷ ʚʠʥʠʢʘʻ ʙʽʣʴʰ ʥʽʞ ʫ 3 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʣʶʜʴʤʠ ʙʝʟ ʏʄʊ [132]. 

ʊʘʢʦʞ ʫ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ ʢʣʽʥʽʯʥʦ ʫ ʚʽʡʩʴʢʦʚʠʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʘʥʪʝʨʦʛʨʘʜʥʘ ʘʤʥʝʟʽʷ ʪʘ ʜʝʬʽʮʠʪ ʚʠʢʦʥʘʚʯʦʾ ʬʫʥʢʮʽʾ, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʟ 

ʫʰʢʦʜʞʝʥʥʷʤ ʛʽʧʦʢʘʤʧʘ [133, 134]. 
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ʎʽ ʩʠʤʧʪʦʤʠ ʻ ʧʦʰʠʨʝʥʠʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʏʄʊ ʽ ʥʝ ʚʚʘʞʘʶʪʴʩʷ 

ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʠʤʠ, ʘʣʝ ʧʨʠ ʫʨʘʭʫʚʘʥʥʽ ʬʘʢʪʫ ʚʠʙʫʭʫ, ʮʽ ʩʠʤʧʪʦʤʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ɺɯʊɻʄ. ʇʨʠ ʯʦʤʫ ʨʘʥʽʰʝ ʪʘʢʽ ʝʤʦʮʽʡʥʦ-ʧʦʚʝʜʽʥʢʦʚʽ 

ʨʦʟʣʘʜʠ ʧʦʚôʷʟʫʚʘʣʠ ʟ ʤʘʥʽʧʫʣʷʮʽʻʶ ʧʦʩʪʨʘʞʜʘʣʠʭ, ʱʦ ʩʧʦʜʽʚʘʣʠʩʷ ʦʪʨʠʤʘʪʠ 

ʬʽʥʘʥʩʦʚʫ ʢʦʤʧʝʥʩʘʮʽʶ, ʧʨʦʪʝ ʮʽ ʩʠʤʧʪʦʤʠ ʥʝ ʟʥʠʢʘʣʠ, ʙʫʣʠ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʣʽʢʘʨʽʚ ʪʘ ʥʘʫʢʦʚʮʽʚ ʜʦ ɺɯʊɻʄ [135]. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʩʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʩʠʤʧʪʦʤʽʚ ɺɯʊɻʄ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʪʨʠʚʦʞʥʠʡ ʪʘ 

ʜʝʧʨʝʩʠʚʥʠʡ ʨʦʟʣʘʜʠ ʫ ʣʶʜʝʡ ʟ ʨʽʟʥʠʤʠ ʧʩʠʭʦʪʠʧʘʤʠ, ʱʦ ʤʦʞʫʪʴ 

ʨʝʛʨʝʩʫʚʘʪʠ ʧʨʦʪʷʛʦʤ ʧôʷʪʠ ʨʦʢʽʚ, ʧʨʠ ʮʴʦʤʫ ʯʽʪʢʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʷʞʢʦʩʪʽ 

ʪʨʘʚʤʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ [136]. ʎʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘ ʧʨʠʢʣʘʜʽ ʇʊʉʈ. ɺʽʜʦʤʦ, 

ʱʦ ʇʊʉʈ ʻ ʝʤʦʮʽʡʥʦ ʪʨʘʚʤʘʪʠʯʥʠʤ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʚʪʦʨʥʠʤ 

ʧʝʨʝʞʠʚʘʥʥʷʤ ʩʠʣʴʥʠʭ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʦʜʽʡ ʽ ʟʘʣʝʞʥʠʭ ʚʽʜ ʥʠʭ ʢʦʛʥʽʪʠʚʥʠʭ 

ʩʠʤʧʪʦʤʽʚ. ʈʘʥʽʰʝ ʜʫʤʢʘ ʧʨʦ ʪʝ, ʱʦ ʇʊʉʈ ʧʦʚôʷʟʘʥʠʡ ʪʽʣʴʢʠ ʟ ʝʤʦʮʽʡʥʠʤʠ 

ʧʝʨʝʞʠʚʘʥʥʷʤʠ ʪʘ ʧʦʛʽʨʰʫʻ ʧʝʨʝʙʽʛ ʏʄʊ, ʘ ʚʪʨʘʪʘ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʘʤʥʝʟʽʷ ʻ 

ʟʘʭʠʩʥʠʤʠ ʚʽʜ ʇʊʉʈ ʙʫʣʘ ʧʦʰʠʨʝʥʦʶ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʧʦʷʚʫ 

ʇʊʉʈ ʯʝʨʝʟ ʏʄʊ, ʧʨʦʪʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʣʝʛʢʦʾ ʏʄʊ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʇʊʉʈ ʚʠʱʝ ʧʦʨʽʚʥʷʥʦ ʟ ʩʝʨʝʜʥʴʦʶ ʪʘ ʚʘʞʢʦʶ ʏʄʊ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻ ʛʽʧʦʪʝʟʫ ʧʨʦʪʝʢʮʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ ʘʤʥʝʟʽʾ, ʘʣʝ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤ 

[137, 138]. ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʪʘʢʽ ʚʘʞʢʽ ʢʦʛʥʽʪʠʚʥʦ-ʧʦʚʝʜʽʥʢʦʚʽ ʟʤʽʥʠ 

ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʩʫʾʮʠʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʷʢ ʫ ʚʽʡʩʴʢʦʚʠʭ, ʪʘʢ ʽ ʫ 

ʮʠʚʽʣʴʥʠʭ ʣʶʜʝʡ ʟ ɺɯʊɻʄ [139]. 

ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʧʦʚʝʜʽʥʢʦʚʠʭ ʪʝʩʪʽʚ (ʨʝʘʢʮʽʾ ʧʘʩʠʚʥʦʛʦ ʪʘ 

ʘʢʪʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ, ʚʦʜʥʠʡ ʣʘʙʽʨʠʥʪ ʄʦʨʨʽʩʘ, ʪʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè, 

ʧʽʜʥʝʩʝʥʠʡ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ, ʣʘʙʽʨʠʥʪ ɹʘʨʥʩʘ ʪʘ ʽʥʰʽ) ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʘ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʫ ʪʚʘʨʠʥ ʟ ɺɯʊɻʄ ʥʘʚʽʪʴ 

ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʨʠʚʦʞʥʽʩʪʴ ʪʘ ʩʪʘʥ, ʧʦʜʽʙʥʠʡ ʜʦ ʜʝʧʨʝʩʽʾ, 

ʘʛʨʝʩʠʚʥʽʩʪʴ ʘʙʦ ʘʧʘʪʽʷ, ʧʦʨʫʰʝʥʥʷ ʧʘʤôʷʪʽ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʢʣʽʥʽʯʥʠʤʠ 

ʜʘʥʠʤʠ [126]. 
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ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʪʘ ʜʠʥʘʤʽʢʠ ʪʨʠʚʦʞʥʦʛʦ ʩʪʘʥʫ ʫ ʱʫʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʥʝʩʝʥʠʡ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ ʪʘ Y-ʧʦʜʽʙʥʠʡ 

ʣʘʙʽʨʠʥʪ. ʗʢ ʙʽʦʤʘʨʢʝʨ ɺɯʊɻʄ [140] ʟʘʧʨʦʧʦʥʫʚʘʣʠ çʽʥʜʝʢʩ ʪʨʠʚʦʞʥʦʩʪʽè ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʘʧʘʨʘʪʫ ʧʨʦʤʝʥʝʚʦʾ ʭʦʜʴʙʠ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʭʠʩʥʠʭ ʨʽʚʥʽʚ ʪʨʠʚʦʛʠ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ. 

ɺʦʜʥʦʯʘʩ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʩʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʩʪʘʥ 

ʧʘʤôʷʪʽ, ʚʩʪʘʥʦʚʠʣʠ ʧʦʨʫʰʝʥʥʷ ʨʽʟʥʠʭ ʾʾ ʚʠʜʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ, 

ʚ ʛʦʩʪʨʦʤʫ ʽ ʧʽʜʛʦʩʪʨʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʭ ʧʝʨʽʦʜʘʭ [126]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʧʘʤôʷʪʽ ʻ ʧʨʦʷʚʦʤ 

ʫʰʢʦʜʞʝʥʴ ʫ ʧʨʝʬʨʦʥʪʘʣʴʥʽʡ ʢʦʨʽ ʪʘ ʛʽʧʦʢʘʤʧʽ [141]. ʊʘʢʦʞ, ʷʢ ʚʞʝ 

ʟʛʘʜʫʚʘʣʦʩʴ ʚ ʦʧʠʩʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ, ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʱʫʨʘʭ 

ʜʘʥʦʛʦ ʚʠʜʫ ʏʄʊ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʧʽʜʚʠʱʝʥʫ ʨʝʘʢʮʽʶ ʘʩʪʨʦʮʠʪʽʚ, 

ʧʝʨʚʠʥʥʝ ʽ ʚʪʦʨʠʥʥʝ ʫʰʢʦʜʞʝʥʥʷ ɻɽɹ, ʘ ʢʣʶʯʦʚʠʤ ʪʘ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʜʦ 

ɺʍ ʻ ʛʽʧʦʢʘʤʧ. 

ʅʘ ʪʣʽ ɺɯʊɻʄ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʠ ʚʩʪʘʥʦʚʠʣʠ ʟʥʠʞʝʥʥʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʽ, ʧʦʨʫʰʝʥʥʷ ʩʠʥʘʧʪʠʯʥʦʾ ʧʝʨʝʜʘʯʽ ʫ ʟʦʥʽ ʉɸ ʟʫʙʯʘʩʪʦʾ 

ʟʚʠʚʠʥʠ ʪʘ ʜʝʥʜʨʠʪʥʫ ʜʠʩʬʫʥʢʮʽʶ ʜʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɸ 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʛʽʧʦʢʘʤʧ ʚʭʦʜʠʪʴ ʜʦ ʣʽʤʙʽʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʚʽʜʧʦʚʽʜʘʻ ʷʢ ʟʘ ʝʤʦʮʽʡʥʽʩʪʴ, ʪʘʢ ʽ ʟʘ ʬʦʨʤʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʶ 

ʧʘʤôʷʪʽ, ʫʰʢʦʜʞʝʥʥʷ ʡʦʛʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʢʦʛʥʽʪʠʚʥʦ-ʧʦʚʝʜʽʥʢʦʚʠʭ 

ʧʦʨʫʰʝʥʥʷʭ [142]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʽ ʢʣʽʥʽʯʥʦ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʫʰʢʦʜʞʝʥʥʷ ʤʦʪʦʨʥʦʾ ʢʦʨʠ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʦʛʥʽʪʠʚʥʠʭ ʨʦʟʣʘʜʽʚ [143, 

144]. ʎʝ ʧʦʚôʷʟʫʶʪʴ ʟ ʧʦʨʫʰʝʥʥʷʤ ʤʝʪʘʙʦʣʽʟʤʫ ʜʦʬʘʤʽʥʫ ʧʽʩʣʷ ʬʽʟʠʯʥʦʛʦ 

ʚʧʣʠʚʫ ɺʍ ʫ ʩʠʩʪʝʤʽ ʧʽʜʢʽʨʢʦʚʦ-ʢʽʨʢʦʚʦʛʦ ʤʦʪʦʨʥʦʛʦ ʢʦʥʪʫʨʫ ʪʘ ʩʝʨʦʪʦʥʽʥʫ, 

ʛʣʫʪʘʤʘʪʫ, ɻɸʄʂʫ ʙʘʟʘʣʴʥʠʭ ʛʘʥʛʣʽʾʚ ʽ ʪʘʣʘʤʫʩʫ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʤʽʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʪʦʨʥʦʾ ʢʦʨʠ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʜʤʽʨʥʘ ʘʢʪʠʚʘʮʽʷ 

ʯʫʪʣʠʚʠʭ ʮʝʥʪʨʽʚ, ʘ ʟʘʛʘʣʴʥʝ ʟʙʫʜʞʝʥʥʷ ʩʦʤʘʪʦʩʝʥʩʦʨʥʦʾ ʢʦʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʟʙʫʜʣʠʚʦʩʪʽ ʢʣʽʪʠʥ ʤʦʪʦʨʥʦʾ ʢʦʨʠ. ʊʦʞ ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʮʠʤʠ 
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ʩʠʩʪʝʤʘʤʠ ʢʣʽʥʽʯʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʝʧʨʝʩʽʾ ʪʘ ʥʘʚʽʪʴ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʧʩʠʭʽʘʪʨʠʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʪʘʢʠʭ ʷʢ 

ʰʠʟʦʬʨʝʥʽʷ ʪʘ ʙʽʧʦʣʷʨʥʠʡ ʨʦʟʣʘʜ [144]. 

ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʽ ɺɯʊɻʄ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʨʦʟʚʠʪʦʢ ʽ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʾ ʪʘ ʪʨʘʚʤʘʪʠʯʥʦʾ ʝʥʮʝʬʘʣʦʧʘʪʽʾ, ʱʦ ʢʣʽʥʽʯʥʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʢʦʛʥʽʪʠʚʥʦʤʫ ʜʝʬʽʮʠʪʽ [71]. ʇʨʠ ʨʦʟʪʠʥʽ ʪʨʫʧʽʚ ʚʽʡʩʴʢʦʚʠʭ 

ʚʠʟʥʘʯʘʣʠʩʷ ʚʝʣʠʢʽ ʟʦʥʠ ʛʣʽʦʟʫ ʚ ʤʽʩʮʷʭ ʟôʻʜʥʘʥʥʷ ʩʽʨʦʾ ʪʘ ʙʽʣʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʙʽʣʷ ʩʫʜʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [145]. ɸ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʧʦʢʘʟʘʥʦ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʥʘʢʦʧʠʯʝʥʥʷʤ ʪʘʫ-ʙʽʣʢʽʚ ʪʘ ʜʝʧʨʝʩʠʚʥʦʶ ʡ ʽʤʧʫʣʴʩʠʚʥʦʶ 

ʧʦʚʝʜʽʥʢʦʶ [71]. 

ɯʩʥʫʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʪʨʘʪʫ ʟʦʨʫ ʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʚʠʙʫʭʫ, ʧʨʠ 

ʯʦʤʫ ʮʝ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʫʰʢʦʜʞʝʥʥʷ ʦʢʘ ɺʍ, ʘ  ̔ ʻ ʩʠʤʧʪʦʤʦʤ 

ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɼʦʩʣʽʜʥʠʢʠ [146] ʚʠʷʚʠʣʠ, ʱʦ ʚʪʨʘʪʘ ʟʦʨʫ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʜʝʛʝʥʝʨʘʮʽʻʶ ʘʢʩʦʥʽʚ ʟʦʨʦʚʦʛʦ ʥʝʨʚʘ ʪʘ ʩʽʪʢʽʚʢʠ, 

ʘʥʦʤʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʦʨʫʰʝʥʥʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʘʤôʷʪʽ, ʧʦʨʫʰʝʥʥʷ ʨʫʭʽʚ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʾ. 

ɿʘʬʽʢʩʦʚʘʥʦ, ʱʦ ʚʞʝ ʥʘ 5 ʪʠʞʜʝʥʴ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʘʢʩʦʥʠ 

ʩʽʪʢʽʚʢʠ ʪʘ ʟʦʨʦʚʦʛʦ ʥʝʨʚʘ ʛʠʥʫʪʴ ʟʘ ʫʤʦʚ ʦʜʥʦʯʘʩʥʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʛʣʽʾ, ʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʫ ʟʦʨʦʚʦʤʫ 

ʥʝʨʚʽ ʧʨʦʛʨʝʩʫʚʘʣʠ ʪʘ ʧʦʩʪʫʧʦʚʦ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʥʝʦʙʦʨʦʪʥʦʾ ʚʪʨʘʪʠ ʟʦʨʫ 

[147]. 

ɿʘʚʜʷʢʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤ ʤʝʪʦʜʘʤ ʪʘʢʦʞ ʤʦʞʥʘ ʜʽʘʛʥʦʩʪʫʚʘʪʠ 

ɺɯʊɻʄ, ʘʣʝ ʟʜʝʙʽʣʴʰʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʘʞʢʦʛʦ ʩʪʫʧʝʥʷ. ʇʨʦʪʝ, ʥʘ ʩʴʦʛʦʜʥʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʽ ʤʝʪʦʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ in vivo, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʜʠʥʘʤʽʢʫ 

ʥʘʚʽʪʴ ʣʝʛʢʦʾ ɺɯʊɻʄ. ɼʦ ʪʘʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʠʬʫʟʽʡʥʘ ʪʝʥʟʦʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʪʘ ʧʨʦʪʦʥʥʘ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢʠʭ 

ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʥʝʚʣʦʚʥʽ ʙʽʦʬʽʟʠʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʟʨʫʰʝʥʥʷ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ɺʍ [148]. ɼʠʬʫʟʽʡʥʘ ʪʝʥʟʦʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʷʪʠ ʩʝʨʝʜʥʶ 

ʜʠʬʫʟʽʶ ʚʦʜʠ ʚ ʪʢʘʥʠʥʽ ʡ ʬʨʘʢʮʽʡʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʘʥʽʟʦʪʨʦʧʽʶ) 
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ʧʝʚʥʦʾ ʜʽʣʷʥʢʠ ʩʝʨʝʜʦʚʠʱʘ (ʚʦʢʩʝʣʷ). ʇʦʨʫʰʝʥʥʷ ʜʠʬʫʟʽʾ ʚʦʜʠ ʫ ʧʝʚʥʽʡ 

ʜʽʣʷʥʮʽ ʦʮʽʥʶʶʪʴ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʦʢʩʝʣʷ, ʯʠʤ ʚʽʥ ʙʽʣʴʰʠʡ, ʪʠʤ ʚʠʱʝ ʧʨʦʮʝʩ 

ʜʠʬʫʟʽʾ ʚʦʜʠ ʫ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ [148]. ʈʝʟʫʣʴʪʘʪʠ ʜʠʬʫʟʽʡʥʦʾ ʪʝʥʟʦʨʥʦʾ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʙʨʷʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ ʨʘʥʥʴʦʤʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʣʝʛʢʦʾ ɺɯʊɻʄ, ʥʘ ʱʦ ʚʢʘʟʫʶʪʴ ʟʤʝʥʰʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʜʠʬʫʟʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʬʨʘʢʮʽʡʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʣʦʩʷ 

ʟʤʝʥʰʝʥʥʷ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ. ɸ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʪʨʘʚʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʜʠʬʫʟʽʾ ʡ ʟʤʝʥʰʝʥʥʷ ʬʨʘʢʮʽʡʥʦʾ 

ʘʥʽʟʦʪʨʦʧʽʾ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʨʦʱʫʚʘʥʥʷ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʥʘʙʨʷʢʫ ʯʝʨʝʟ 

ʧʦʩʠʣʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ ʽ ʷʚʠʱʘ ʟʘʧʘʣʝʥʥʷ [148]. 

ʗʢ ʢʣʽʥʽʯʥʽ, ʪʘʢ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɺɯʊɻʄ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʜʠʬʫʟʥʦʾ ʪʝʥʟʦʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ, ʱʦ 

ʧʦʷʩʥʶʶʪʴ ʨʽʟʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ɺʍ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʉʫʪʪʻʚʠʡ ʥʘʙʨʷʢ ʢʣʽʪʠʥ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʛʽʧʦʢʘʤʧʽ ʡ ʪʘʣʘʤʫʩʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʢʦʨʠ ʪʘ ʙʽʣʦʾ ʨʝʯʦʚʠʥʠ. ɹʽʣʘ ʽ ʩʽʨʘ ʨʝʯʦʚʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʘʶʪʴ 

ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʦʜʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʛʽʧʦʢʘʤʧʦʤ, ʽ ʪʦʤʫ ʮʝʡ ʤʝʪʦʜ ʥʝ ʻ 

ʚʠʩʦʢʦʽʥʬʦʨʤʘʪʠʚʥʠʤ ʚ ʮʠʭ ʟʦʥʘʭ [148]. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʡ ʤʝʪʦʜ ʟʦʙʨʘʞʝʥʥʷ ʜʠʬʫʟʽʡʥʦʛʦ ʝʢʩʮʝʩʫ, ʱʦ 

ʦʧʠʩʫʻ ʛʘʫʩʽʚʩʴʢʫ ʪʘ ʥʝʛʘʫʩʚ̔ʩʴʢʫ ʜʠʬʫʟʽʶ ʚʦʜʠ, ʷʢʫ ʧʦʚôʷʟʫʶʪʴ ʟ 

ʨʝʘʢʪʠʚʥʠʤ ʘʩʪʨʦʮʠʪʦʟʦʤ [148]. ʇʨʦʪʦʥʥʘ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʽʷ ʻ ʜʦʜʘʪʢʦʚʠʤ ʤʝʪʦʜʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ ʪʨʘʚʤʠ [148, 149]. 

ʆʜʥʠʤ ʟ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ɺɯʊɻʄ ʻ ʪʝʨʘʛʝʨʮʦʚʘ 

ʩʧʝʢʪʨʦʤʝʪʨʽʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʪʘ ʩʧʠʥʥʦʤʦʟʢʦʚʽʡ ʨʽʜʠʥʽ [150, 151]. ʊʝʨʘʛʝʨʮʦʚʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ ð ʤʝʪʦʜʠʢʘ, 

ʷʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʽʟ ʛʝʥʝʨʘʮʽʻʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ ʟ ʯʘʩʪʦʪʦʶ 0,1-10 ʊɻ. 

ʉʘʤʝ ʜʦ ʪʘʢʠʭ ʯʘʩʪʦʪ ʯʫʪʣʠʚʽ ʙʽʣʢʠ ʪʘ ɼʅʂ, ʱʦ ʮʠʨʢʫʣʶʶʪʴ ʫ ʟʘʟʥʘʯʝʥʠʭ 

ʨʽʜʠʥʘʭ ʪʘ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʥʠʭ ʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʎʝʡ ʤʝʪʦʜ ʤʘʻ ʧʝʚʥʽ 

ʥʝʜʦʣʽʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʭʚʠʣʽ ʧʦʣʷʨʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʇʨʦʪʝ ʮʝ 



67 

 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ ʦʩʣʘʙʣʝʥʦʛʦ ʧʦʚʥʦʛʦ ʚʽʜʙʠʪʪʷ, 

ʱʦ ʟʨʦʙʠʣʦ ʮʝʡ ʤʝʪʦʜ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʙʝʟ 

ʜʦʜʘʪʢʦʚʠʭ ʪʨʠʚʘʣʠʭ ʽ ʢʦʰʪʦʚʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ [151]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʝʨʘʛʝʨʮʝʚʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʥʘʚʽʪʴ ʟ 

ʣʝʛʢʦʶ ɺɯʊɻʄ ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʽ ʩʧʠʥʥʦʤʦʟʢʦʚʦʾ 

ʨʽʜʠʥʠ ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʚʞʝ ʧʽʩʣʷ 3 

ʛʦʜʠʥʠ ʧʽʩʣʷ ʜʽʾ ɺʍ. ɸ ʙʽʣʴʰ ʯʫʪʣʠʚʦʶ ʫ ʨʘʟʽ ʣʝʛʢʦʾ ʪʨʘʚʤʠ ʚʠʷʚʠʣʘʩʴ 

ʩʠʨʦʚʘʪʢʘ ʢʨʦʚʽ [151]. 

ɼʣʷ ʧʦʩʤʝʨʪʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ɺɯʊɻʄ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʚʽʡʩʴʢʦʚʠʭ, ʱʦ ʧʦʤʝʨʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʫʭʫ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʧʦʨʘʥʝʥʴ 

ʫʣʘʤʢʘʤʠ, ʘʣʝ ʡ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʪʠʩʢ ɺʍ, ʚʠʟʥʘʯʘʣʠ ʢʨʦʚʦʚʠʣʠʚʠ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ (ʧʽʜ ʦʙʦʣʦʥʢʠ ʪʘ ʚ ʨʝʯʦʚʠʥʫ). ɸ ʧʽʜ ʯʘʩ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʚʝʨʪʘʣʠ ʫʚʘʛʫ ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʘ 

ʟ ʚʽʜʦʢʨʝʤʣʝʥʥʷʤ ʩʪʽʥʢʠ ʩʫʜʠʥ ʚʽʜ ʥʝʡʨʦʛʣʽʾ, ʾʾ ʬʨʘʛʤʝʥʪʘʮʽʻʶ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷʤ ʥʘʚʢʦʣʦʩʫʜʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʢʨʦʚʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʭʽʜ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ, ʪʘ ʾʭ ʛʝʤʦʣʽʟ. 

ɼʦ ʪʦʛʦ ʞ ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʜʠʬʫʟʥʦ ʚʠʟʥʘʯʘʣʠʩʷ ʟʨʫʡʥʦʚʘʥʽ ʥʝʡʨʦʥʠ, ʥʘʙʨʷʢ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʥʽʚ ʪʘ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ʆʪʨʠʤʘʥʽ ʟʤʽʥʠ 

ʚʚʘʞʘʶʪʴʩʷ ʤʘʨʢʝʨʘʤʠ ɺɯʊɻʄ [32]. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʦʟʥʘʢʘʤʠ ɺɯʊɻʄ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʣʝʛʢʦʾ ʪʷʞʢʦʩʪʽ, ʻ ʜʠʬʫʟʥʽ, ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥ 

ɻɽɹ, ʱʦ  ʚʢʣʶʯʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʬʽʟʠʯʥʠʡ ʾʭ ʨʦʟʨʠʚ (ʜʣʷ ʣʝʛʢʦʾ ɺɯʊɻʄ 

ʭʘʨʘʢʪʝʨʥʝ ʫʰʢʦʜʞʝʥʥʷ ʤʽʢʨʦʩʫʜʠʥ), ʘ ʡ ʧʦʨʫʰʝʥʥʷ ʾʭ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʡ 

ʧʨʦʥʠʢʥʦʩʪʽ. ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʘʞʢʦʾ ɺɯʊɻʄ ʻ 

ʪʦʯʢʦʚʽ ʢʨʦʚʦʚʠʣʠʚʠ ʫ ʧʽʜʢʽʨʢʦʚʫ ʟʦʥʫ, ʜʠʬʫʟʥʽ ʦʩʝʨʝʜʢʠ 

ʣʝʧʪʦʤʝʥʽʥʛʝʘʣʴʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ, ʤʫʣʴʪʠʬʦʢʘʣʴʥʽ ʢʨʦʚʦʚʠʣʠʚʠ ʫ ʙʽʣʫ 

ʨʝʯʦʚʠʥʫ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʽ ʩʧʘʟʤ ʩʫʜʠʥ ʪʘ ʥʘʙʨʷʢ [12]. ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ 

[152] ʫ ʩʚʦʾʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʨʦʙʦʪʽ ʧʝʨʝʚʽʨʠʣʠ ʛʽʧʦʪʝʟʫ ʱʦʜʦ ʤʝʭʘʥʽʟʤʽʚ 
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ʧʦʨʫʰʝʥʥʷ ʨʝʘʢʪʠʚʥʦʩʪʽ ʩʫʜʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʠ ɺɯʊɻʄ ʪʘ ʜʦʩʣʽʜʠʣʠ 

ʥʘʷʚʥʽʩʪʴ ʪʘ ʩʪʫʧʽʥʴ ʚʠʨʘʟʥʦʩʪʽ ʨʝʘʢʮʽʾ ʤʽʦʛʝʥʥʦʾ ʜʠʣʘʪʘʮʽʾ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʪʠʩʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʤʽʦʛʝʥʥʽ ʚʘʟʦʜʠʣʘʪʘʪʦʨʥʽ ʨʝʘʢʮʽʾ ʩʝʨʝʜʥʴʦʾ 

ʮʝʨʝʙʨʘʣʴʥʦʾ ʘʨʪʝʨʽʾ ʥʘ ʟʥʠʞʝʥʠʡ ʪʠʩʢ ʙʫʣʠ ʥʘʙʘʛʘʪʦ ʛʽʨʰʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʱʫʨʘʤʠ. ʎʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʤʦʟʢʦʚʦʾ ʛʽʧʦʧʝʨʬʫʟʽʾ ʪʘ ʽʰʝʤʽʾ 

[152]. ʇʦʧʝʨʝʜʥʻ ʜʦʩʣʽʜʞʝʥʥʷ [153] ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʚʽʜʥʦʩʥʦʾ 

ʮʝʨʝʙʨʘʣʴʥʦʾ ʧʝʨʬʫʟʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʦʧʦʨʫ ʩʫʜʠʥ ɻɽɹ ʚʞʝ ʯʝʨʝʟ 5 ʭʚʠʣʠʥ 

ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ɺʍ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʣʝʛʢʽʡ ɺɯʊɻʄ, ʽ ʪʨʠʚʘʣʦ ʜʦ ʜʚʦʭ 

ʛʦʜʠʥ. ʇʨʦʪʝ, ʟʥʘʯʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʾ ʪʘ ʚʝʥʦʟʥʦʾ ʧʝʨʬʫʟʽʾ ʥʝ ʙʫʣʠ ʤʝʥʰʠʤʠ ʟʘ 

ʢʨʠʪʠʯʥʽ, ʱʦ ʥʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʝʢʨʦʟʫ ʥʝʡʨʦʥʽʚ. ɸʣʝ ʪʘʢʽ ʟʤʽʥʠ ʩʧʨʠʷʣʠ 

ʚʠʙʽʨʢʦʚʦʤʫ ʥʝʣʝʪʘʣʴʥʦʤʫ ʾʭ ʫʰʢʦʜʞʝʥʥʶ ʯʝʨʝʟ ʤʝʪʘʙʦʣʽʯʥʽ ʪʘ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʘʙʦ ʽʥʛʽʙʫʶʪʴʩʷ, ʘʙʦ ʘʢʪʠʚʽʟʫʶʪʴʩʷ [153]. 

ʇʦʨʫʰʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʣʘʥʢʠ ɻɽɹ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʦʢʩʽʾ [12]. 

ɸʢʪʫʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʘʤʝ 

ʧʦʨʫʰʝʥʥʷ ɻɽɹ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʩʪʨʦʮʠʪʦʟʫ ʽ ʟʘʧʫʩʢʫ 

ʘʧʦʧʪʦʟʫ ʥʝʡʨʦʥʽʚ, ʱʦ ʤʘʶʪʴ ʢʣʘʩʠʯʥʽ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʦʟʥʘʢʠ [154]. ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʘʩʪʨʦʮʠʪʦʟʫ, ʷʢʠʡ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʛʘʜʫʻʪʴʩʷ ʫ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʦʛʣʷʜʽ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ, ʱʦ 

ʚʣʘʩʥʝ ʘʩʪʨʦʮʠʪʦʟ - ʮʝ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʘʢʪʠʚʽʟʘʮʽʻʶ ʨʦʟʤʥʦʞʝʥʥʷ ʘʩʪʨʦʮʠʪʽʚ ʯʝʨʝʟ ʟʘʧʘʣʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺʣʘʩʥʝ ʘʩʪʨʦʮʠʪʠ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ 

ʚʠʜʦʤ ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʩʪʘʥʦʚʣʷʪʴ 20-40% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ, ʷʢʽ 

ʤʘʶʪʴ ʚʢʨʘʡ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ, ʱʦ ʧʦʣʷʛʘʶʪʴ ʫ ʚʽʜʦʢʨʝʤʣʝʥʥʽ ʪʘ ʟʘʭʠʩʪʽ 

ʥʝʡʨʦʥʽʚ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ [155]. ɺʠʜʽʣʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʠ 

ʘʩʪʨʦʮʠʪʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʦ: ʚʦʣʦʢʥʠʩʪʽ ʪʘ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʥʽ, 

ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʯʥʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʥʘʧʨʠʢʣʘʜ, 

ʘʩʪʨʦʮʠʪʠ ʤʦʟʦʯʢʘ ʥʘʟʠʚʘʶʪʴʩʷ ʢʣʽʪʠʥʠ ɹʝʨʛʤʘʥʘ ʪʘ ʫ ʩʽʪʢʽʚʮʽ ʦʢʘ ð ʢʣʽʪʠʥʠ 

ʄʶʣʝʨʘ [156, 157]. ɹʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʘʩʪʨʦʮʠʪʽʚ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʜʦʚʞʠʥʦʶ ʽ 
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ʨʦʟʤʽʨʦʤ ʚʽʜʨʦʩʪʢʽʚ, ʧʨʦʪʝ ʻ ʦʢʨʝʤʠʡ ʚʠʜ ʢʣʽʪʠʥ, ʱʦ, ʷʢ ʚʽʜʦʤʦ ʥʘ ʩʴʦʛʦʜʥʽ, 

ʽʩʥʫʶʪʴ ʪʽʣʴʢʠ ʫ ʣʶʜʠʥʠ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

(ʜʦ ʧôʷʪʠ) ʥʝʨʦʟʛʘʣʫʞʝʥʠʭ ʽ ʜʦʚʛʠʭ ʚʽʜʨʦʩʪʢʽʚ. ʊʘʢʽ ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʥʘʟʚʫ 

çʘʩʪʨʦʮʠʪʠ ʚʘʨʠʢʦʟʥʦʾ ʧʨʦʻʢʮʽʾè, ʘ ʪʝ, ʱʦ ʚʦʥʠ ʻ ʪʽʣʴʢʠ ʫ ʣʶʜʝʡ ʧʦʚôʷʟʫʶʪʴ ʟ 

ʨʦʟʚʠʪʢʦʤ ʽʥʪʝʣʝʢʪʫ [158]. ɸʩʪʨʦʛʣʽʦʟ, ʷʢ ʧʘʪʦʣʦʛʽʯʥʝ ʷʚʠʱʝ, ʧʨʠʪʘʤʘʥʥʠʡ 

ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʛʝʥʝʟʫ, ʱʦ ʚʠʤʘʛʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ-ʧʨʝʢʫʨʩʦʨʽʚ ʘʩʪʨʦʮʠʪʦʟʫ, ʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʪʘʢʦʛʦ ð ʦʩʦʙʣʠʚʠʭ ʜʣʷ 

ʢʦʞʥʦʾ ʧʘʪʦʣʦʛʽʾ ʤʘʨʢʝʨʽʚ [158]. ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʛʘʣʴʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʤʘʨʢʝʨʘʤʠ ʘʩʪʨʦʮʠʪʦʟʫ ʻ ʨʦʟʰʠʨʝʥʥʷ ʽ ʟʤʽʥʘ ʬʦʨʤʠ ʪʽʣʘ ʢʣʽʪʠʥʠ ʪʘ 

ʚʽʜʨʦʩʪʢʽʚ, ʘʢʪʠʚʘʮʽʷ ʤʽʪʦʟʫ ʪʘ ʾʭ ʧʨʦʣʽʬʝʨʘʮʽʷ, ʟʙʽʣʴʰʝʥʥʷ ʷʜʨʘ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʭʨʦʤʘʪʠʥʫ. ɸʩʪʨʦʮʠʪʠ ʤʦʞʫʪʴ ʧʝʨʝʛʨʫʧʦʚʫʚʘʪʠʩʴ ʽ 

ʫʪʚʦʨʶʚʘʪʠ ʩʢʫʧʯʝʥʥʷ [159]. ʆʢʨʝʤʦ, ʘʩʪʨʦʮʠʪʦʟ ʚʚʘʞʘʻʪʴʩʷ ʤʘʨʢʝʨʦʤ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʾ, ʘ ʜʣʷ ʧʨʠʞʠʪʪʻʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʧʘʣʝʥʥʷ ʘʩʪʨʦʮʠʪʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʛʣʽʘʣʴʥʦʛʦ ʬʽʙʨʠʣʷʨʥʦʛʦ ʢʠʩʣʦʛʦ ʙʽʣʢʘ ʧʣʘʟʤʠ ʢʨʦʚʽ 

(GFAP) [160]. ʅʝʱʦʜʘʚʥʦ, ʟ 2018 ʨʦʢʫ, ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ɺɯʊɻʄ ʧʦʯʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ GFAP ʪʘ ʫʙʽʢʚʽʪʠʥ ʉ-ʢʽʥʮʝʚʫ ʛʽʜʨʦʣʘʟʫ L1 (UCH-L1) ʷʢ 

ʙʽʦʤʘʨʢʝʨʠ [161]. GFAP ʻ ʙʽʦʤʘʨʢʝʨʦʤ ʧʨʦʣʽʬʝʨʘʮʽʾ ʘʩʪʨʦʮʠʪʽʚ ʪʘ 

ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʘʢʪʠʚʘʮʽʾ ʛʣʽʦʟʫ. ɺʽʜʦʤʦ, ʱʦ GFAP ʻ ʙʽʣʢʦʤ ʧʨʦʤʽʞʥʠʭ 

ʬʽʣʘʤʝʥʪʽʚ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʦʩʥʦʚʥʠʤʠ ʩʢʣʘʜʥʠʢʘʤʠ ʮʠʪʦʩʢʝʣʝʪʘ ʽ 

ʟʙʝʨʽʛʘʻ ʮʽʣʽʩʥʽʩʪʴ ʢʣʽʪʠʥ ʪʘ ʦʨʛʘʥʝʣ, ʟʘʙʝʟʧʝʯʫʻ ʤʝʭʘʥʦʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ [162]. ɺʘʛʦʤʫ ʨʦʣʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʥʝʡʨʦʥʽʚ 

ʚʽʜʽʛʨʘʻ ʪʘ UCH-L1. ɿôʷʩʦʚʘʥʦ, ʱʦ UCH-L1 ï ʮʝ ʚʠʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʠʡ 

ʮʠʪʦʟʦʣʴʥʠʡ ʙʽʣʦʢ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ ʫʙʽʢʚʽʪʠʥʫ, ʷʢʠʡ ʻ ʚʢʨʘʡ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʙʽʣʴʰʦʩʪʽ ʢʣʽʪʠʥ. UCH-L1 ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʢʦʨʪʠʢʘʣʴʥʠʭ ʪʘ ʢʦʨʪʠʢʦʩʧʠʥʘʣʴʥʠʭ ʥʝʡʨʦʥʘʭ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʟʥʘʭʦʜʠʣʠ ʫ 

ʚʝʣʠʢʠʭ ʩʝʥʩʦʨʥʠʭ ʽ ʤʦʪʦʥʝʡʨʦʥʘʭ. ɺʽʥ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 5% ʚʽʜ ʫʩʽʭ 

ʥʝʡʨʦʧʨʦʪʝʾʥʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʷʢ ʤʘʨʢʝʨ ʏʄʊ [163]. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʨʢʝʨʘ ʮʠʪʦʩʢʝʣʝʪʘ ʘʩʪʨʦʛʣʽʾ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʩʪʝʤʝʥʥʝ ʧʽʜʚʠʱʝʥʥʷ GFAP 

ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʚʞʝ ʥʘ ʰʦʩʪʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʪʨʘʚʤʠ ʡ ʪʘʢʠʡ ʨʽʚʝʥʴ ʪʨʠʤʘʚʩʷ 

ʧʨʠʥʘʡʤʥʽ 3 ʜʥʽ, ʘ ʫ ʣʶʜʝʡ ð ʧʽʜʚʠʱʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʯʝʨʝʟ 1 ʜʦʙʫ [164]. ɺ 

ʜʦʩʣʽʜʞʝʥʥʽ [161] ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ GFAP ʫ ʧʣʘʟʤʽ ʱʫʨʽʚ ʟ ʧʝʨʰʦʾ 

ʜʦʙʠ, ʱʦ ʢʦʨʝʣʶʚʘʣʘ ʽʟ ʩʠʣʦʶ ʪʠʩʢʫ ɺʍ, ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʞʝ ʥʘ 6-7 ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ [161]. ɹʽʣʴʰ ʧʽʟʥʽʤ ʤʘʨʢʝʨʦʤ ɺɯʊɻʄ ʚʚʘʞʘʶʪʴ 

UCH-L1, ʷʢʠʡ ʟôʷʚʣʷʻʪʴʩʷ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʥʝ ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ ʤʽʩʷʮʴ [165]. 

ɿʥʘʯʫʱʠʤ ʛʽʩʪʦʣʦʛʽʯʥʠʤ ʤʘʨʢʝʨʦʤ ʣʝʛʢʦʾ ɺɯʊɻʄ ʻ ʟʤʽʥʠ ʚ ʥʝʡʨʦʥʘʭ, 

ʦʟʥʘʢʘʤʠ ʷʢʠʭ ʻ ʫʰʢʦʜʞʝʥʥʷ (ʜʝʛʝʥʝʨʘʮʽʷ) ʘʢʩʦʥʽʚ, ʚʪʨʘʪʘ ʤʽʻʣʽʥʫ, 

ʥʝʡʨʦʥʘʣʴʥʘ ʩʤʝʨʪʴ ʯʝʨʝʟ ʥʝʢʨʦʟ ʘʙʦ ʘʧʦʧʪʦʟ, ʟʤʽʥʠ ʫ ʩʠʥʘʧʩʘʭ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʙʽʣʢʽʚ [166]. ɼʦʩʣʽʜʞʝʥʥʷ ʣʝʛʢʦʾ ɺɯʊɻʄ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʚʞʝ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʧʽʩʣʷ ʪʨʘʚʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ Fluoro-

Jade C (FJC)-ʧʦʟʠʪʠʚʥʠʭ ʥʝʡʨʦʥʽʚ ʫ ʢʦʨʽ ʪʘ ʣʦʙʦʚʽʡ, ʪʽʤôʷʥʽʡ ʽ ʩʢʨʦʥʝʚʽʡ 

ʜʽʣʷʥʢʘʭ ʤʦʟʢʫ. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʥʝʡʨʦʟʘʧʘʣʝʥʥʷ 

ʽ ʻ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʨʦʟʚʠʪʢʫ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʾ [152]. 

ʇʨʠʞʠʪʪʻʚʠʤʠ ʙʽʦʤʘʨʢʝʨʘʤʠ ʚʚʘʞʘʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʘʙʦ ʫ ʩʧʠʥʥʦʤʦʟʢʦʚʽʡ ʨʝʯʦʚʠʥʽ. ʋ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [167] ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʤʽʩʪ ʨʽʟʥʠʭ ʚʠʜʽʚ ʣʽʟʦʬʦʩʬʘʪʠʜʥʦʾ ʢʠʩʣʦʪʠ ʫ ʩʧʠʥʥʦʤʦʟʢʦʚʽʡ ʨʽʜʠʥʽ ʨʽʟʢʦ 

ʟʙ̔ʣʴʰʫʶʪʴʩʷ ʫ ʪʚʘʨʠʥ ʚ ʛʦʩʪʨʦʤʫ ʪʘ ʭʨʦʥʽʯʥʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ 

ʣʝʛʢʦʾ ɺɯʊɻʄ. ʇʨʠ ʯʦʤʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʽ ʟʤʽʥʠ ʤʘʣʠ ʭʚʠʣʝʧʦʜʽʙʥʠʡ 

ʭʘʨʘʢʪʝʨ ʟ ʧʝʨʽʦʜʘʤʠ ʟʤʝʥʰʝʥʥʷ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʽ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 6 ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʪʨʘʚʤʠ ʪʘ ʥʝʛʘʪʠʚʥʦ ʢʦʨʝʣʶʚʘʣʠ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʚʝʥʴ ʣʽʟʦʬʦʩʬʘʪʠʜʥʦʾ ʢʠʩʣʦʪʠ ʫ ʩʧʠʥʥʦʤʦʟʢʦʚʽʡ ʨʽʜʠʥʽ 

ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʧʘʣʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ɺɯʊɻʄ. ʎʝʡ 

ʙʽʦʤʘʨʢʝʨ ʻ ʚʘʞʣʠʚʠʤ, ʘʜʞʝ ʣʽʟʦʬʦʩʬʘʪʥʘ ʢʠʩʣʦʪʘ ʻ ʚʠʩʦʢʦʘʢʪʠʚʥʠʤ 

ʩʠʛʥʘʣʴʥʠʤ ʬʦʩʬʦʣʽʧʽʜʦʤ, ʷʢʠʡ ʧʨʦʜʫʢʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʢʣʽʪʠʥʘʤʠ, ʟʦʢʨʝʤʘ 
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ʪʨʦʤʙʦʮʠʪʘʤʠ ʢʨʦʚʽ, ʘʩʪʨʦʮʠʪʘʤʠ ʪʘ ʤʽʢʨʦʛʣʽʻʶ ʽ ʢʣʽʪʠʥʘʤʠ ʭʦʨʽʦʾʜʘʣʴʥʦʛʦ 

ʩʧʣʝʪʝʥʥʷ. ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʮʽʻʾ ʢʠʩʣʦʪʠ ʻ ʘʢʪʠʚʫʚʘʥʥʷ ʟʘʧʘʣʝʥʥʷ [167]. 

ʆʜʥʠʤ ʽʟ ʧʦʰʠʨʝʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʨʫʩʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʏʄʊ, ʘʣʝ ʥʝ 

ʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ ʧʨʠ ɺɯʊɻʄ, ʻ ʨʽʚʝʥʴ ʣʝʛʢʦʛʦ ʣʘʥʮʶʛʘ 

ʥʝʡʨʦʬʽʣʘʤʝʥʪʽʚ (NfL), ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʷʢʦʛʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʰʢʦʜʞʝʥʥʷ 

ʘʢʩʦʥʽʚ. ɺʽʜʦʤʦ, ʱʦ ʙʽʣʦʢ NfL ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʨʠʩʫʪʥʽʡ ʫ ʚʝʣʠʢʦʢʘʣʽʙʝʨʥʠʭ 

ʤʽʻʣʽʥʽʟʦʚʘʥʠʭ ʘʢʩʦʥʘʭ ʽ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʥʝʡʨʦʬʽʣʘʤʝʥʪʫ [168]. ɺ 

ʦʛʣʷʜʦʚʽʡ ʩʪʘʪʪʽ ʟʘ ʩʠʩʪʝʤʘʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʣʽʪʝʨʘʪʫʨʠ [169] ʜʽʡʰʣʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʨʽʚʝʥʴ NfL ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʣʶʜʝʡ ʟ ʨʽʟʥʠʤʠ ʏʄʊ ʙʫʚ ʩʫʪʪʻʚʦ 

ʚʠʱʝ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʜʦʨʦʚʠʤʠ ʣʶʜʴʤʠ, ʧʨʦʪʝ ʥʘʡʤʝʥʰʠʤ ʚʽʥ ʙʫʚ ʫ ʚʽʡʩʴʢʦʚʠʭ 

ʟ ɺɯʊɻʄ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʧʦʨʪʠʚʥʦʶ ʪʨʘʚʤʦʶ, ʩʪʨʫʩʦʤ ʽ ʏʄʊ ʽʥʰʦʾ ʝʪʽʦʣʦʛʽʾ. 

ɿʘ ʙʽʦʤʘʨʢʝʨʠ ʫʰʢʦʜʞʝʥʥʷ ɻɽɹ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ɺɯʊɻʄ, ʚʠʟʥʘʯʘʶʪʴ  

ʙʽʣʦʢ PDGFR-ɓ (ʨʝʮʝʧʪʦʨ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ-ʙʝʪʘ), ʜʝʩʤʽʥʠ, 

ʥʝʨʚʦʚʦ-ʛʣʽʘʣʴʥʠʡ ʘʥʪʠʛʝʥ 2 (NG2) ʪʘ CD13 (ʪʨʘʥʩʤʝʤʙʨʘʥʥʘ 

ʤʝʪʘʣʦʧʨʦʪʝʽʥʘʟʘ-2), ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ ʧʝʨʠʮʠʪʠ [43, 170]. ʇʨʦʪʝ ʜʘʥʽ ʱʦʜʦ 

PDGFR-ɓ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ. ʆʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʘ ʽʥʰʽ 

ʩʧʨʦʩʪʦʚʫʶʪʴ ʮʶ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʠʤʠ ʟʤʽʥʘʤʠ 

ʧʝʨʠʮʠʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʛʝʪʝʨʦʛʝʥʥʫ ʧʨʠʨʦʜʫ ʽ, ʡʤʦʚʽʨʥʦ, ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʧʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ, ʯʝʨʝʟ ʱʦ 

ʟʤʽʥʶʻʪʴʩʷ ʡ ʩʠʥʪʝʪʠʯʥʘ ʾʭ ʬʫʥʢʮʽʷ. 

ɹʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ NG2, ʟʙʽʣʴʰʝʥʥʷ ʷʢʦʛʦ 

ʩʧʦʩʪʝʨʽʛʘʣʠ [170] ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʧʣʠʚʫ ɺʍ. ɿʥʘʯʥʽ ʟʤʽʥʠ ʚʩʪʘʥʦʚʠʣʠ ʚ 

ʝʢʩʧʨʝʩʽʾ ʜʝʩʤʽʥʫ ʪʘ CD13, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʧʣʘʩʪʠʯʥʽʩʪʶ ʧʝʨʠʮʠʪʽʚ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ɺʍ [43]. ɸ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʨʢʝʨʦʤ ʛʽʧʦʢʩʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʻ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ [171]. ɺʽʜʦʤʦ, ʱʦ ʘʩʪʨʦʮʠʪʠ ʪʘ 

ʦʣʽʛʦʜʝʥʜʨʠʪʠ ʙʽʣʴʰʝ, ʥʽʞ ʥʝʡʨʦʥʠ, ʧʨʦʜʫʢʫʶʪʴ ʣʘʢʪʘʪ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, 

ʱʦ ʮʽ ʢʣʽʪʠʥʠ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠ ʛʣʽʢʦʛʝʥ ʜʣʷ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʤʘʶʪʴ 

ʨʽʟʥʽ ʬʦʨʤʠ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ [172]. ɺ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʣʘʢʪʘʪ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʘʩʪʨʦʮʠʪʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʪʘʙʦʣʽʟʤʫ ʛʣʶʢʦʟʠ ʟʘ ʫʯʘʩʪʽ 
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ʛʣʫʪʘʤʘʪʫ, ʘʝʨʦʙʥʠʤ ʰʣʷʭʦʤ ʫʪʠʣʽʟʫʻʪʴʩʷ ʜʦ ʧʽʨʫʚʘʪʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ɸʊʌ ʽ 

ʅɸɼʌʅ ʥʝʡʨʦʥʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʣʘʢʪʘʪ ʻ ʚʘʞʣʠʚʠʤ ʨʝʩʫʨʩʦʤ ʝʥʝʨʛʽʾ ʪʘ 

ʚʧʣʠʚʘʻ ʥʘ ʟʙʫʜʣʠʚʽʩʪʴ ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘ ʚʞʝ ʚʢʘʟʘʥʽ ʥʘʤʠ ʟʤʽʥʠ 

ɻɽɹ, ʤʽʪʦʭʦʥʜʨʽʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʣʘʥʦʢ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [173]. 

ɺʘʞʣʠʚʠʤʠ ʤʘʨʢʝʨʘʤʠ ʥʝʡʨʦʟʘʧʘʣʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ɺɯʊɻʄ  ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʫ ʩʧʠʥʥʦʤʦʟʢʦʚʽʡ ʨʽʜʠʥʽ ʚʤʽʩʪʫ ʪʘʢʠʭ ʮʠʪʦʢʽʥʽʚ, ʷʢ IL-6 IL-1ɓ, ʱʦ 

ʟôʷʚʣʷʶʪʴʩʷ ʫ ʨʽʜʠʥʽ ʷʢ ʤʽʥʽʤʫʤ ʯʝʨʝʟ 6 ʛʦʜʠʥ ʧʽʩʣʷ ʪʨʘʚʤʠ [174]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʞʝ ʯʝʨʝʟ 2 ʛʦʜʠʥʠ ʧʽʩʣʷ ʪʨʘʚʤʠ ʚʤʽʩʪ 

ʮʠʪʦʢʽʥʽʚ ʽ ʭʝʤʦʢʽʥʽʚ (ʽʥʪʝʨʣʝʡʢʽʥ [IL]-1Ŭ, IL-6, IL-10 ʽ ʤʘʢʨʦʬʘʛʘʣʴʥʠʡ 

ʟʘʧʘʣʴʥʠʡ ʙʽʣʦʢ 1 ʘʣʴʬʘ [MIP-1Ŭ]) ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʣʠ ʚ ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ [175]. ʆʢʨʽʤ ʮʴʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʘʮʽʾ ʛʝʥʽʚ ʧʦʢʘʟʘʣʦ ʟʙʽʣʴʰʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ Rps10, Rpl29, Rpl35, Rpl41, Rps14, Rpl32 ʽ Rps26 ʨʠʙʦʩʦʤʘʣʴʥʠʭ 

ʙʽʣʢʽʚ, ʷʢʽ ʟʘʣʫʯʝʥʽ ʜʦ ʛʦʩʪʨʦʾ ʘʢʪʠʚʘʮʽʾ ʽʥʰʠʭ ʙʽʣʢʽʚ ʟʘʧʘʣʝʥʥʷ ʯʝʨʝʟ 

ʪʨʘʥʩʣʷʮʽʶ ʪʘ ʪʨʘʥʩʢʨʠʧʮʽʶ [175]. 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʻ ʪʝ, ʱʦ ʧʨʦʪʝʾʥ S100ɓ ʻ ʤʘʨʢʝʨʦʤ ʫʰʢʦʜʞʝʥʥʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʨʠ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʽʡ ʪʨʘʚʤʽ [176, 177]. 

ʂʘʣʴʮʽʡ-ʟʚôʷʟʫʶʯʠʡ ʨʦʟʯʠʥʥʠʡ ʙʽʣʦʢ S100ɓ ʩʠʥʪʝʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʘʩʪʨʦʮʠʪʘʤʠ, ʘ ʪʘʢʦʞ ʜʝʱʦ ʦʣʽʛʦʜʝʥʜʨʠʪʘʤʠ, ʐʚʘʥʥʽʚʩʴʢʠʤʠ ʢʣʽʪʠʥʘʤʠ, 

ʝʧʽʪʝʣʽʦʮʠʪʘʤʠ ʩʫʜʠʥ ɻɽɹ ʪʘ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʧʦ ʫʩʴʦʤʫ ʦʨʛʘʥʽʟʤʫ. ɺʽʥ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʮʠʪʦʧʣʘʟʤʽ ʫ ʨʦʟʯʠʥʝʥʦʤʫ ʘʙʦ ʟʚôʷʟʘʥʦʤʫ ʟ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʤʝʤʙʨʘʥʦʶ, ʮʝʥʪʨʦʩʦʤʘʤʠ, 

ʧʨʦʤʽʞʥʠʤʠ ʬʽʣʘʤʝʥʪʘʤʠ, ʤʽʢʨʦʪʨʫʙʦʯʢʘʤʠ) ʩʪʘʥʽ [178]. S100ɓ ʟʚôʷʟʫʻ ʉʘ2+ 

ʯʝʨʝʟ ʥʘʷʚʥʩ̔ʪɹ ʜʚʦʭ ʩʘʡʪʽʚ EF-ʨʫʢʠ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʘʨʥʽʨʫ ʽ 

ʉ-ʢʽʥʮʝʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. ʇʨʠ ʟʚôʷʟʫʚʘʥʥʽ ʟ ʉʘ2+ ʙʽʣʦʢ S100ɓ ʟʤʽʥʶʻ ʩʚʦʶ 

ʩʪʨʫʢʪʫʨʫ ʚʥʘʩʣʽʜʦʢ ʨʦʟʰʠʨʝʥʥʷ ʟôʻʜʥʘʥʴ ʽ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʽʥʰʠʤʠ ʙʽʣʢʘʤʠ 

ʢʣʽʪʠʥʠ ʪʘ ʧʝʨʝʜʘʻ ʨʝʛʫʣʷʪʦʨʥʽ ʩʠʛʥʘʣʠ ʪʘ, ʪʠʤ ʩʘʤʠʤ, ʜʦʣʫʯʘʻʪʴʩʷ ʜʦ 

ʧʨʦʮʝʩʽʚ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʧʽʜʪʨʠʤʘʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʉʘ2+, 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʽʥʰʠʭ ʙʽʣʢʽʚ, ʜʦ ʷʢʠʭ ʚʽʥ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ, ʚʧʣʠʚʘʻ ʥʘ 
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ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ [178]. ʎʽ ʧʨʦʮʝʩʠ 

ʤʦʞʫʪʴ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʡ ʙʝʟ ʫʯʘʩʪʽ ʉʘ2+. ɺʨʘʭʦʚʫʶʯʠ ʬʽʟʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ 

S100ɓ, ʡʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʚôʷʟʘʥʦ ʟ ʘʩʪʨʦʮʠʪʦʟʦʤ, ʧʦʩʠʣʝʥʠʤ ʩʠʥʪʝʟʦʤ 

ʛʣʫʪʘʤʘʪʫ, ʮʠʪʦʢʽʥʽʚ ʽ ʭʝʤʦʢʽʥʽʚ, ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ, 

ʟʙʽʣʴʰʝʥʥʷʤ ʮʠʪʦʟʦʣʴʥʦʛʦ ʉʘ2+, ʘ ʪʘʢʦʞ ʧʨʠ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʥʷʭ. ʇʨʠ 

ʥʝʢʨʦʟʽ ʢʣʽʪʠʥ S100ɓ ʧʨʦʩʪʦ çʚʠʪʽʢʘʻè ʟ ʥʠʭ ʽ ʧʦʪʨʘʧʣʷʻ ʚ ʨʽʜʠʥʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ [178]. ɼʣʷ ʧʨʠʞʠʪʪʻʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʽʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ 

ʣʶʜʝʡ ʡʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʫ ʩʧʠʥʥʦʤʦʟʢʦʚʽʡ ʨʽʜʠʥʽ, ʫ ʪʚʘʨʠʥ ð ʚ ʢʫʣʴʪʫʨʘʭ 

ʢʣʽʪʠʥ ʪʘ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʘʭ. 

ʏʫʪʣʠʚʠʤ ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʠʤ ʙʽʦʤʘʨʢʝʨʦʤ ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʥʽʚ ʽ 

ʘʢʩʦʥʽʚ ʻ ʥʝʡʨʦʥ-ʩʧʝʮʠʬʽʯʥʘ ʝʥʦʣʘʟʘ ð ʽʟʦʬʝʨʤʝʥʪ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʝʥʟʠʤʫ, 

ʱʦ ʚ ʥʦʨʤʽ ʧʨʠʩʫʪʥʽʡ ʪʽʣʴʢʠ ʚ ʥʝʡʨʦʥʘʭ ʛʦʣʦʚʥʦʛʦ ʽ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ [179, 

180]. ʅʝʡʨʦʥ-ʩʧʝʮʠʬʽʯʥʘ ʝʥʦʣʘʟʘ ʟʘʣʫʯʝʥʘ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ 

ʛʣʽʢʦʣʽʪʠʯʥʦʤʫ ʰʣʷʭʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʣʶʢʦʟʠ ʥʘ ʧʽʨʫʚʘʪ ʽ ʧʨʦʜʫʢʮʽʾ ɸʊʌ ʪʘ 

ʅɸɼʅ, ʪʦʤʫ ʡʦʛʦ ʝʢʩʧʨʝʩʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʥʝʡʨʦʥʽʚ ʟʘ 

ʥʦʨʤʘʣʴʥʠʭ ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʫʤʦʚ [181]. ʆʩʢʽʣʴʢʠ ʝʥʝʨʛʦʜʝʬʽʮʠʪ ʭʘʨʘʢʪʝʨʥʠʡ 

ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʡʨʦʥ-

ʩʧʝʮʠʬʽʯʥʦʾ ʝʥʦʣʘʟʠ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʘʙʦ ʩʧʠʥʥʦʤʦʟʢʦʚʽʡ ʨʽʜʠʥʽ ʻ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʪʘ ʚʘʛʦʤʠʤ ʽ ʚʢʘʟʫʻ ʥʘ ʽʰʝʤʽʯʥʦ/ʛʽʧʦʢʩʠʯʥʝ ʫʰʢʦʜʞʝʥʥʷ 

ʤʦʟʢʫ [182 - 184]. 

ʅʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɺɯʊɻʄ ʟ ʨʽʟʥʠʤʠ ʪʠʩʢʘʤʠ ɺʍ (ʚʽʜ ʣʝʛʢʦʾ ʜʦ 

ʩʠʣʴʥʦʾ) ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʩʪʘʥʽ, ʱʦ ʧʨʦʚʝʣʠ [177] ʥʘ ʢʦʟʘʭ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ 

ʧʦʣʷ, ʧʦʢʘʟʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ S100ɓ ʪʘ ʥʝʡʨʦʥ-ʩʧʝʮʠʬʽʯʥʦʾ ʝʥʦʣʘʟʠ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʘ ʬʦʥʽ ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ ɻɽɹ, ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʚʢʦʣʦʩʫʜʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ. ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʢʦʨʝʣʶʚʘʣʠ ʟ ʪʠʩʢʦʤ ɺʍ ʪʘ 

ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʚʠʙʫʭʫ ʽ ʪʷʞʢʽʩʪʶ ʪʨʘʚʤʠ, ʪʦʙʪʦ ʯʠʤ ʙʣʠʞʯʝ ʜʦ ʝʧʽʮʝʥʪʨʫ 

ʚʠʙʫʭʫ ʙʫʣʘ ʪʚʘʨʠʥʘ, ʪʠʤ ʚʠʱʝ ʙʫʣʠ ʚʤʽʩʪ S100ɓ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʨʦʥ-

ʩʧʝʮʠʬʽʯʥʦʾ ʝʥʦʣʘʟʠ [177]. 
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ʆʢʨʽʤ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ 

ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ɺʍ, ʮʷ ʪʨʘʚʤʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʜʣʷ ʫʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʗʢ ʚ ʢʣʽʥʽʮʽ, ʪʘʢ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʦʜʥʠʤ ʟʽ ʟʥʘʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ɺɯʊɻʄ ʻ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ ʛʽʧʦʪʘʣʘʤʦ-

ʛʽʧʦʬʽʟʘʨʥʦ-ʥʘʜʥʠʨʥʠʢʦʚʦʾ ʚʽʩʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʜʦ ʧʦʚʝʜʽʥʢʦʚʦ-

ʢʦʛʥʽʪʠʚʥʠʭ ʜʝʬʽʮʠʪʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʇʊʉʈ, ʘ ʡ ʜʦ ʜʠʩʨʝʛʫʣʷʮʽʾ ʝʥʜʦʢʨʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ [185]. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ 

ʧʦʨʫʰʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʜʦʣʽ ʛʽʧʦʬʽʟʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ 31% ʚʽʡʩʴʢʦʚʠʭ ʟ 

ɺɯʊɻʄ, ʷʢʽ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʛʦʨʤʦʥʘʣʴʥʠʭ ʟʤʽʥ (ʛʽʧʝʨʧʨʦʣʘʢʪʠʥʝʤʽʷ 

ʙʝʟ ʚʪʦʨʠʥʥʦʛʦ ʛʽʧʦʛʦʥʘʜʠʟʤʫ, ʜʝʬʽʮʠʪ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ, 

ʛʦʨʤʦʥʫ ʨʦʩʪʫ ʪʘ ʛʦʥʘʜʦʪʨʦʧʽʥʫ). ʇʨʠ ʮʴʦʤʫ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʫ 

ʚʽʡʩʴʢʦʚʠʭ ʟ ʛʽʧʦʬʽʟʘʨʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʧʽʩʣʷ ʦʪʨʠʤʘʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʟʥʘʯʥʦ ʛʽʨʰʘ ʟʘ ʚʠʨʘʟʥʽʩʪʶ ʩʠʤʧʪʦʤʽʚ ʧʦʨʫʰʝʥʥʷ 

ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʦʾ ʩʬʝʨʠ. ɺʽʜʧʦʚʽʜʥʽ ʢʣʽʥʽʯʥʽ ʪʝʩʪʠ, ʦʪ ʷʢ ʪʝʩʪ 

ɺʝʢʩʣʝʨʘ, ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʜʝʬʽʮʠʪ ʽʥʪʝʣʝʢʪʫ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ, ʧʦʨʫʰʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʧʨʝʜʤʝʪʽʚ, ʾʭ ʥʘʟʚ, 

ʛʘʣʴʤʫʚʘʥʥʷ ʯʠʪʘʥʥʷ ʡ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ [186]. 

ɯʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʬʽʟʠʯʥʽ ʬʘʢʪʦʨʠ, ʟʦʢʨʝʤʘ ɺʍ, 

ʧʽʜʚʠʱʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʨʦʥʽʚ ʢʦʨʪʠʢʦʪʨʦʧʽʥ-ʨʠʣʽʟʠʥʛ-ʩʠʩʪʝʤʠ 

ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʷʜʨʘ ʪʘʣʘʤʫʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʨʠʣʽʟʠʥʛ-ʬʘʢʪʦʨʠ ʫ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʧʦʨʪʘʣʴʥʫ ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ ʪʘ ʘʢʪʠʚʫʶʪʴ 

ʢʦʨʪʠʢʦʪʨʦʧʽʥʠ ʧʝʨʝʜʥʴʦʾ ʜʦʣʽ ʛʽʧʦʬʽʟʘ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʝʨʩʝʢʨʝʮʽʾ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʩʝʢʨʝʮʽʾ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ 

(ʢʦʨʪʠʟʦʣʫ) ʥʘʜʥʠʨʥʠʢʘʤʠ. ɭ ʜʫʤʢʘ, ʱʦ ʪʘʢʽ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʝʭʘʥʽʟʤʫ ʫʰʢʦʜʞʝʥʥʷ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʬʽʟʠʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ɺʍ, ʪʘʢ ʽ ʧʦʣʦʞʝʥʥʷʤ ʽ ʚʽʜʩʪʘʥʥʶ ʪʽʣʘ ʚʽʜ ʤʽʩʮʷ ʚʠʙʫʭʫ. 

ʂʦʨʪʠʟʦʣ, ʯʝʨʝʟ ʥʝʡʨʦʥʘʣʴʥʽ ʤʽʥʝʨʘʣʦ- ʪʘ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ 

ʘʢʪʠʚʫʻ ʛʽʧʦʪʘʣʘʤʦ-ʛʽʧʦʬʽʟʘʨʥʦ-ʥʘʜʥʠʨʢʦʚʫ ʩʠʩʪʝʤʫ ʪʘ ʽʥʰʽ ʚʽʜʜʽʣʠ ʤʦʟʢʫ, 

ʜʝ ʪʘʢʦʞ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʜʽʙʥʽ ʨʝʮʝʧʪʦʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ ʧʨʝʬʨʦʥʪʘʣʴʥʽʡ ʢʦʨʽ, 
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ʣʽʤʙʽʯʥʽʡ ʩʠʩʪʝʤʽ, ʤʠʛʜʘʣʝʧʦʜʽʙʥʦʤʫ ʪʽʣʽ ʪʘ ʛʽʧʦʢʘʤʧʽ. ɿʚʽʜʩʠ ʟʨʦʟʫʤʽʣʦ, ʱʦ 

ʷʢ ʛʽʧʦ-, ʪʘʢ ʽ ʛʽʧʝʨʬʫʥʢʮʽʷ ʛʽʧʦʪʘʣʘʤʦ-ʛʽʧʦʬʽʟʘʨʥʦ-ʥʘʜʥʠʨʥʠʢʦʚʦʾ ʚʽʩʽ ʥʘ ʪʣʽ 

ɺɯʊɻʄ ʧʦʩʽʜʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʠʭ 

ʜʝʬʽʮʠʪʽʚ [187, 188]. 

ʅʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʮʽ ʛʦʨʤʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ, ʦʩʦʙʣʠʚʦ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ ʪʘ ʛʦʨʤʦʥʫ ʨʦʩʪʫ, ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʜʠʩʬʫʥʢʮʽʡ, ʟʦʢʨʝʤʘ ʦʙʤʽʥʫ ʛʣʶʢʦʟʠ ʪʘ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʦʞʠʨʽʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʫ ʚʽʡʩʴʢʦʚʠʭ ʟ ɺɯʊɻʄ ʚ 

ʘʥʘʤʥʝʟʽ [189]. ʆʢʨʽʤ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʠʤʫʣʷʮʽʷ ʘʧʝʪʠʪʫ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʦʞʠʨʽʥʥʷ ʥʘ ʬʦʥʽ ʟʥʠʞʝʥʥʷ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʯʝʨʝʟ ʜʝʧʨʝʩʽʶ 

ʚʥʘʩʣʽʜʦʢ ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [190]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʘʢʩʦʥʘʣʴʥʦʛʦ, ʘ ʥʘʜʘʣʽ ʘʫʪʦʽʤʫʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʛʽʧʦʬʽʟʘ ʧʨʠ ʏʄʊ, ʟʦʢʨʝʤʘ 

ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʤʦʞʝ ʙʫʪʠ ʛʽʧʦʧʽʪʫʾʪʘʨʠʟʤ, ʧʨʠ ʷʢʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʩʠʥʪʝʟ 

ʛʦʨʤʦʥʫ ʨʦʩʪʫ, ʱʦ ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ ʤʝʪʘʙʦʣʽʯʥʠʡ ʜʠʩʙʘʣʘʥʩ [191]. ʊʦʤʫ 

ʚʠʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʛʦʨʤʦʥʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ɺɯʊɻʄ ʽ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʚʯʘʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʾʾ ʫʩʢʣʘʜʥʝʥʴ ʟ ʙʦʢʫ ʛʦʨʤʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ. 

ʊʨʘʚʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʞʝ ʧʦʨʫʰʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʽʧʦʪʘʣʘʤʦ-

ʛʽʧʦʬʽʟʘʨʥʦʾ ʚʽʩʽ, ʷʢʘ ʢʦʥʪʨʦʣʶʻ ʩʝʢʨʝʮʽʶ ʪʠʨʝʦʾʜ-ʩʪʠʤʫʣʶʶʯʦʛʦ ʛʦʨʤʦʥʫ. 

ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʛʽʧʦʪʠʨʝʦʟʫ ʘʙʦ ʛʽʧʝʨʪʠʨʝʦʟʫ, ʷʢʽ ʪʘʢʦʞ ʟʘʣʫʯʝʥʽ ʜʦ 

ʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʟʤʫ. ʊʠʨʝʦʾʜʥʽ ʛʦʨʤʦʥʠ ʤʘʶʪʴ ʧʣʝʡʦʪʨʦʧʥʠʡ ʝʬʝʢʪ ʽ 

ʚʚʘʞʘʶʪʴʩʷ ʧʨʦʛʥʦʩʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ [192]. 

ʆʢʨʽʤ ʮʠʭ ʟʤʽʥ, ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ ʚʠʥʠʢʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʚʠʛʣʷʜʽ 

ʙʨʘʜʠ- ʘʙʦ ʪʘʭʽʢʘʨʜʽʾ [193]. ʇʨʠ ʫʰʢʦʜʞʝʥʥʽ ʛʽʧʦʪʘʣʘʤʫʩʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʝʢʩʧʨʝʩʽʷ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʯʝʨʝʟ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʫ ɸʊʌ-ʩʠʥʪʘʟʫ ʽ ʅɸɼʌʅ-

ʦʢʩʠʜʘʟʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ, ʷʢʽ ʩʫʤʽʩʥʦ ʟ ʷʜʨʦʤ 

ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ, ʟʜʽʡʩʥʶʶʪʴ ʩʪʠʤʫʣʶʚʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʩʠʤʧʘʪʦ-
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ʘʜʨʝʥʘʣʦʚʫ ʩʠʩʪʝʤʫ ʽ ʧʽʜʚʠʱʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʥʘʜʥʠʨʥʠʢʽʚ ʽ ʩʠʤʧʘʪʠʯʥʠʭ 

ʛʘʥʛʣʽʾʚ. 

ɿʘʟʥʘʯʝʥʦ, ʱʦ ʮʽ ʩʪʨʫʢʪʫʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʩʠʥʪʝʟʽ 

ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʯʝʨʝʟ ʬʝʨʤʝʥʪʠ ʪʠʨʦʟʠʥ-3 ʤʦʥʦʦʢʩʠʛʝʥʘʟʫ (ʢʘʪʘʣʽʟʫʻ 

ʛʽʜʨʦʦʢʠʩʣʶʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʟ ʫʪʚʦʨʝʥʥʷʤ L-DOPA - ʧʦʧʝʨʝʜʥʠʢʘ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ ʜʦʬʘʤʽʥʫ ʪʘ ʥʦʨʘʜʨʝʥʘʣʽʥʫ), DɓH ð ʜʦʬʘʤʽʥ-ɓ-

ʛʽʜʨʦʢʩʠʣʘʟʫ (ʧʝʨʝʪʚʦʨʶʻ ʜʦʬʘʤʽʥ ʥʘ ʥʦʨʝʧʽʥʝʬʨʠʥ). ʎʽ ʧʨʦʮʝʩʠ 

ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʜʫʢʮʽʶ ʘʜʨʝʥʘʣʽʥʫ ʪʘ ʥʦʨʘʜʨʝʥʘʣʽʥʫ, ʘ ʚʠʟʥʘʯʝʥʥʷ ʚʢʘʟʘʥʠʭ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʘʜʨʝʥʘʣʽʥʫ ʪʘ ʥʦʨʘʜʨʝʥʘʣʽʥʫ 

ʚʚʘʞʘʶʪʴʩʷ ʙʽʦʤʘʨʢʝʨʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʾ ʩʠʩʪʝʤʠ [194]. 

ɭ ʜʘʥʽ, ʱʦ ʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʚʠʙʫʭʫ ʣʶʜʝʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʽʟʥʽ 

ʬʦʨʤʠ ʧʦʨʫʰʝʥʥʷ ʟʙʦʢʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ʅʝʚʝʣʠʢʘ ʥʘ ʩʴʦʛʦʜʥʽ 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʪ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʶ ʧʘʪʦʛʝʥʝʟʫ ʩʠʥʜʨʦʤʫ 

ʧʦʜʨʘʟʥʝʥʦʛʦ ʢʠʰʢʽʚʥʠʢʘ, ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʧʦʨʫʰʝʥʥʷ 

ʤʽʢʨʦʙʽʦʤʫ ʥʘ ʪʣʽ ɺɯʊɻʄ, ʚʢʘʟʫʶʪʴ ʥʘ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʚʢʘʟʘʥʠʭ ʧʘʪʦʣʦʛʽʡ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʢʦʨʪʠʢʦʨʦʧʽʥ-ʨʠʣʽʟʽʥʛ ʛʦʨʤʦʥʫ [195]. 

 

1.4 ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʽ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɺ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʤʦʞʣʠʚʦ ʣʠʰʝ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʟʤʽʥʠ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ, ʧʨʦʪʝ ʚʽʜʤʝʞʫʚʘʪʠ ʾʭ ʚʽʜ 

ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʢʣʘʜʥʦ. ɼʦ ʪʦʛʦ ʞ ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʫʤʽʥʥʷ ʬʽʟʠʢʠ ɺʍ, 

ʘʜʞʝ ʩʘʤʝ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʚʠʨʽʰʘʣʴʥʠʤʠ ʫ ʙʽʦʤʝʭʘʥʽʮʽ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʠʭ ʪʨʘʚʤ ʪʘ ʥʘʩʪʫʧʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʜʘʣʝʥʠʭ, ʥʘʩʣʽʜʢʽʚ. ʊʦʤʫ, 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ɺɯʊɻʄ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʚʘʨʠʥʘʭ, ʱʦ ʧʦʪʨʝʙʫʻ ʘʜʝʢʚʘʪʥʦʾ ʤʦʜʝʣʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʦʜʝʣʷʤʠ 

ʚʠʙʫʭʦʚʠʭ ʘʙʦ ʫʜʘʨʥʠʭ ʭʚʠʣʴ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ, ʷʢʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 2 
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ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʰʣʷʭʦʤ ʧʽʜʨʠʚʫ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʣʽʛʦʥʽ, ʘ 

ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ - ʚʠʙʫʭʦʚʠʭ ʢʘʤʝʨ ʘʙʦ ʫʜʘʨʥʠʭ 

ʪʨʫʙ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ [196, 

197]. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ ʻ ʪʝ, ʱʦ ʪʘʢʽ 

ʦʙʩʪʘʚʠʥʠ ʙʽʣʴʰ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ, ʚ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʧʣʠʚ 

ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʙʫʭʫ, ʘ ʪʘʢʦʞ ʚ ʮʠʭ ʫʤʦʚʘʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʝʣʠʢʫ ʛʨʫʧʫ ʪʚʘʨʠʥ ʟ ʨʽʟʥʦʶ ʚʽʜʜʘʣʝʥʽʩʪʶ ʚʽʜ ʝʧʽʮʝʥʪʨʫ. 

ɸʣʝ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ (ʧʦʣʽʛʦʥʽ) ʤʘʻ 

ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʙʽʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ ʤʘʶʪʴ ʜʝʢʽʣʴʢʘ 

ʬʘʢʪʦʨʽʚ ʚʠʙʫʭʫ, ʱʦ ʚʨʘʞʘʶʪʴ (ʦʜʥʦʯʘʩʥʘ ʜʽʷ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʪʝʨʤʽʯʥʠʭ, 

ʭʽʤʽʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ), ʷʢʽ ʫʩʢʣʘʜʥʶʶʪʴ ʚʠʚʯʝʥʥʷ 

ʦʢʨʝʤʦʛʦ ʚʧʣʠʚʫ ɺʍ ʚ ʜʠʥʘʤʽʮʽ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʦʢʨʝʤʽ ʦʨʛʘʥʠ, 

ʟʦʢʨʝʤʘ, ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ. ʊʘʢʦʞ ʜʦ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ ʜʦʜʘʪʠ ʪʝ, ʱʦ ʚʠʙʫʭ 

ʚʧʣʠʚʘʻ ʥʘ ʚʝʩʴ ʦʨʛʘʥʽʟʤ ʧʽʜʜʦʩʣʽʜʥʦʛʦ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ 

ʣʝʪʘʣʴʥʦʩʪʽ ʪʚʘʨʠʥ ʚʥʘʩʣʽʜʦʢ ʣʝʛʝʥʝʚʦʾ ʙʘʨʦʪʨʘʚʤʠ ʡ ʧʝʨʝʰʢʦʜʞʘʻ 

ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʩʪʝʞʝʥʥʶ, ʟʦʢʨʝʤʘ, ʨʝʘʢʪʠʚʥʠʭ ʟʤʽʥ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʥʝʨʚʦʚʽʡ 

ʩʠʩʪʝʤʽ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʆʙʤʝʞʝʥʥʷʤ, ʷʢʝ ʪʘʢʦʞ 

ʩʫʪʪʻʚʦ ʩʪʨʠʤʫʻ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʟʘʭʠʩʪʫ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ ʜʦʟʚʦʣʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʩʣʫʞʙ, ʱʦ ʧʽʜʚʠʱʫʻ ʚʘʨʪʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ [198, 199]. 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʛʝʥʝʨʘʮʽʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ï ʮʝ 

ʨʦʟʨʦʙʢʘ ʽ ʤʦʥʪʘʞ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʫʣʴʥʽ ʧʽʩʪʦʣʝʪʠ, 

ʘʧʘʨʘʪʠ ʜʣʷ ʽʥʜʫʢʮʽʾ ʣʘʟʝʨʥʦʾ ʭʚʠʣʽ, ʢʘʤʝʨʠ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

ʩʪʨʫʤʝʥʝʚʦʛʦ ʧʦʪʦʢʫ, ʮʠʣʽʥʜʨʠʯʥʽ ʽʤʽʪʘʪʦʨʠ ʚʠʙʫʭʫ, ʩʠʤʫʣʷʪʦʨʠ ʚʠʙʫʭʫ 

[199]. 

ɿʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚʠʢʣʠʢʘʣʘ ʤʦʜʝʣʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʘʟʝʨʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʚʠʙʫʭʦʚʦʛʦ ʫʰʢʦʜʞʝʥʥʷ 

ʪʘ ʜʠʥʘʤʽʢʫ ʤʦʣʝʢʫʣʷʨʥʠʭ ʟʤʽʥ ʥʘ ʦʢʨʝʤʠʭ ʢʣʽʪʠʥʘʭ. ɺʽʜʦʤʦ, ʱʦ ʣʘʟʝʨʥʦ-



78 

 

ʽʥʜʫʢʦʚʘʥʘ ʫʜʘʨʥʘ ʭʚʠʣʷ ʰʣʷʭʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʥʦʛʦ ʨʽʚʥʷ ʝʥʝʨʛʽʾ, 

ʚʠʢʣʠʢʘʻ ʬʦʨʤʫʚʘʥʥʷ ʢʘʚʽʪʘʮʽʡʥʦʾ ʙʫʣʴʙʘʰʢʠ, ʘ ʚ ʟʦʥʽ ʾʾ ʨʦʟʰʠʨʝʥʥʷ ʪʘ 

ʟʚʫʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ. ʎʝʡ ʤʝʪʦʜ ʻ ʚʠʩʦʢʦʪʦʯʥʠʤ ʽ 

ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʧʨʫʛʫ ʽ ʥʝ ʜʦʚʦʜʠʪʠ ʫʰʢʦʜʞʝʥʥʷ ʜʦ ʟʘʛʠʙʝʣʽ 

ʢʣʽʪʠʥ [200]. 

ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɺɯʊɻʄ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʫʜʘʨʥʫ ʪʨʫʙʫ ʽʟ ʛʝʣʽʻʤ, ʱʦ ʽʤʽʪʫʚʘʣʘ ʚʠʙʫʭ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʣʽ [201]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʣʽʶ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʭʚʠʣʷ ʪʠʩʢʫ ʚ ʥʴʦʤʫ ʧʦʰʠʨʶʻʪʴʩʷ ʟ 

ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʥʽʞ ʫ ʟʚʠʯʘʡʥʦʤʫ ʧʦʚʽʪʨʽ, ʽ ʥʘʙʫʚʘʻ ʚʣʘʩʪʠʚʦʩʪʝʡ ɺʍ 

ʚʽʜ ʩʘʤʦʨʦʙʥʠʭ ʚʠʙʫʭʽʚʦʢ. ɸ ʩʘʤʘ ʪʨʫʙʘ ʤʘʣʘ ʣʘʚʩʘʥʦʚʫ ʜʽʘʬʨʘʛʤʫ, ʷʢʘ 

ʨʦʟʨʠʚʘʣʘʩʷ ʚʽʜ ʥʘʜʟʚʫʢʦʚʦʾ ʭʚʠʣʽ, ʱʦ ʥʘʜʘʣʽ ʧʦʰʠʨʶʚʘʣʘʩʷ ʧʦ ʪʨʫʙʽ ʡ 

ʚʧʣʠʚʘʣʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʛʦʣʦʚʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʚʘʨʠʥʠ [201]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʘʤʝʨʠ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʩʪʨʫʤʝʥʝʚʦʛʦ ʧʦʪʦʢʫ ʨʘʥʽʰʝ  

ʜʦʟʚʦʣʷʣʦ ʚʽʜʪʚʦʨʶʚʘʪʠ ʥʝʽʟʦʣʴʦʚʘʥʫ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʫ ʪʨʘʚʤʫ, ʧʨʦʪʝ 

ʪʝʭʥʽʯʥʽ ʤʦʜʫʣʷʮʽʾ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʨʦʟʰʠʨʠʣʠ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɼʦʩʣʽʜʥʠʢʠ [202] ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʦʩʦʙʣʠʚʫ ʬʽʢʩʘʮʽʶ ʪʚʘʨʠʥʠ, ʷʢʘ ʧʦʣʷʛʘʣʘ ʫ 

ʨʦʟʤʽʱʝʥʥʽ ʱʫʨʘ ʫ ʢʘʥʽʩʪʨʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʛʦʣʦʚʘ ʡʦʛʦ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʪʘ 

ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʦʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. ʉʘʤ ʘʧʘʨʘʪ ʩʪʨʫʤʝʥʝʚʦʛʦ ʧʦʪʦʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʪʘʣʝʚʦʶ ʻʤʥʽʩʪʶ ʟ ʧʝʨʝʛʦʨʦʜʢʦʶ ʤʽʞ ʩʝʢʮʽʷʤʠ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ ʽ ʪʝʩʪʫʚʘʥʥʷ, ʜʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʪʚʘʨʠʥʘ. ʇʝʨʝʛʦʨʦʜʢʘ ʤʽʞ ʩʝʢʮʽʷʤʠ ð 

ʤʘʡʣʘʨʦʚʘ ʤʝʤʙʨʘʥʘ, ʥʝ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʫʣʘʤʢʠ, ʘ ʨʦʟʨʠʚʘʻʪʴʩʷ ʨʘʜʽʘʣʴʥʦ ʪʘ 

ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʧʨʠʩʪʨʦʾ, ʱʦ ʥʽʚʝʣʶʻ ʫʰʢʦʜʞʝʥʥʷ ʪʚʘʨʠʥʠ ʜʦʜʘʪʢʦʚʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚʠʙʫʭʫ. 

ɽʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʫ ʤʦʜʠʬʽʢʘʮʽʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʚʠʙʫʭʫ ʜʣʷ 

ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʫʭʘ ʪʘ 

ʚʽʜʪʚʦʨʝʥʥʷ ɺɯʊɻʄ ʟʘʧʨʦʧʦʥʫʚʘʣʠ [203]. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʠʩʪʨʽʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʥʦʾ ʫʜʘʨʥʦʾ ʪʨʫʙʠ, ʧʦʜʽʣʝʥʦʾ ʥʘ 2 ʢʘʤʝʨʠ 

(ʚʠʩʦʢʦʛʦ ʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ) ʣʘʪʫʥʥʦʶ ʜʽʘʬʨʘʛʤʦʶ, ʷʢʘ ʫʪʨʠʤʫʻʪʴʩʷ ʛʫʤʦʚʠʤ 

ʢʽʣʴʮʝʤ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ. ɼʽʘʬʨʘʛʤʫ ʨʦʟʨʠʚʘʻ ʤʠʩʣʠʚʩʴʢʘ ʩʪʨʽʣʘ, ʢʝʨʦʚʘʥʘ 
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ʩʦʣʝʥʦʾʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʚʠʧʫʩʪʠʪʠ ʧʦʚʽʪʨʷ ʟ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʫ ʩʝʢʮʽʶ 

ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. ʅʘ ʢʽʥʮʽ ʪʨʫʙʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʢʦʚʧʘʯʦʢ ʟ ʧʦʣʽʤʝʨʫ 

ʚʽʥʽʣʭʣʦʨʠʜʫ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʪʨʫʙʠ ʜʘʪʯʠʢʦʤ [203]. 

ɺ ʜʝʷʢʠʭ ʤʦʜʝʣʷʭ ʟʘ ʧʘʣʠʚʦ ʜʣʷ ʜʝʪʦʥʘʮʽʾ ʚʩʝʨʝʜʠʥʽ ʫʜʘʨʥʦʾ ʪʨʫʙʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰ ʢʠʩʥʶ ʡ ʘʮʝʪʠʣʝʥʫ, ʘ ʤʝʤʙʨʘʥʘ ʙʫʣʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ 

ʥʽʪʨʠʣʫ. ɼʣʷ ʜʝʪʦʥʘʮʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʽʢʝʣʝʚʫ ʩʚʽʯʢʫ ʟʘʧʘʣʝʥʥʷ ʚʽʜ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʢʦʪʫʰʢʠ. ɺʝʩʴ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʶʚʘʚʩʷ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʶ 

ʧʨʦʛʨʘʤʦʶ LabVIEW2011, ʱʦ ʜʦʟʚʦʣʷʣʦ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʜʦʟʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʽ ʪʘ ʚʯʘʩʥʫ ʜʝʪʦʥʘʮʽʶ [154]. 

ʗʢ ʚʠʜʥʦ ʟ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʙʽʣʴʰʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ɺɯʊɻʄ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʫʙʦʶ, ʥʘ ʢʽʥʮʽ ʷʢʦʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʜʽʘʬʨʘʛʤʠ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ 

ʤʦʥʦʤʝʪʨʘʤʠ ʪʘ ʧôʻʟʦʜʘʪʯʠʢʘʤʠ. ʌʫʥʢʮʽʷ ʪʘʢʦʾ ʜʽʘʬʨʘʛʤʠ ʧʦʣʷʛʘʻ ʫ 

ʚʽʜʜʽʣʝʥʥʽ ʛʘʟʦʚʦʾ ʘʙʦ ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʚʽʜ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʦʙ'ʻʢʪʘ. ʎʝʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʫʩʫʥʫʪʠ ʨʝʰʪʫ ʥʝʜʦʣʽʢʽʚ ʰʣʷʭʦʤ ʟʤʽʥʠ 

ʤʝʪʦʜʠʢʠ ʽʤʽʪʘʮʽʾ ʩʪʘʥʫ ʤʦʜʝʣʽ ʰʣʷʭʦʤ ʨʫʡʥʫʚʘʥʥʷ ʜʽʘʬʨʘʛʤʠ ʚ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ ʛʘʟʦʚʦʶ ʘʙʦ ʧʦʚʽʪʨʷʥʦʶ ʩʫʤʽʰʰʶ ʧʽʜ ʚʠʩʦʢʠʤ 

ʪʠʩʢʦʤ ʽ ʣʦʢʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʜʽʣʷʥʢʫ ʪʽʣʘ. ɺʽʜʩʫʪʥʽʩʪʴ ʮʠʭ 

ʥʝʜʦʣʽʢʽʚ ʫ ʤʝʪʦʜʽ ʤʘʻ ʙʘʛʘʪʦ ʧʨʠʭʠʣʴʥʠʢʽʚ ʩʝʨʝʜ ʜʦʩʣʽʜʥʠʢʽʚ ʚʧʣʠʚʫ ɺʍ ʥʘ 

ʙʽʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ. ɿ ʫʩʽʤ ʪʠʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ ʚ 

ʣʘʙʦʨʘʪʦʨʥʽʡ ʫʜʘʨʥʽʡ ʪʨʫʙʽ ʻ ʥʝ ʪʽʣʴʢʠ ʜʦʨʦʛʠʤ, ʘʣʝ ʡ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ 

ʜʦʩʣʽʜʥʠʢʽʚ [204, 205]. ʇʨʦʪʝ, ʚʦʥʠ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʡ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ [204] ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʫʩʪʘʥʦʚʢʫ ʟ 

ʤʽʥʽʘʪʶʨʥʠʤʠ ʩʬʝʨʠʯʥʠʤʠ ʚʠʙʫʭʽʚʢʘʤʠ, ʧʦʣʦʞʝʥʥʷ ʷʢʠʭ ʤʦʞʥʘ ʪʦʯʥʦ 

ʨʝʛʫʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʻʢʮʽʾ ʥʝʦʙʭʽʜʥʦʛʦ ʦʨʛʘʥʫ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʟʘ ʚʠʙʫʭʽʚʢʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʪʨʘʥʽʪʨʘʪ ʧʝʥʪʘʝʨʠʪʨʠʪʫ, ʱʦ 

ʘʢʪʠʚʫʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʪʦʥʘʪʦʨʘ, ʟʘʭʠʱʝʥʦʛʦ ʤʝʪʘʣʝʚʦʶ ʛʽʣʴʟʦʶ. ʎʝ 

ʩʪʚʦʨʠʣʦ ʫʢʨʠʪʪʷ ʚʽʜ ʚʧʣʠʚʫ ʫʣʘʤʢʽʚ ʜʣʷ ʪʚʘʨʠʥ. ɼʘʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʠʣʘ 
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ʚʽʜʪʚʦʨʠʪʠ ʪʨʘʚʤʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ ʚʽʜʨʘʟʫ 

ʜʝʩʷʪʴʦʤ ʥʘʨʢʦʪʠʟʦʚʘʥʠʤ ʱʫʨʘʤ [204]. 

ʋʜʘʨʥʽ ʪʨʫʙʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ, ʤʦʞʫʪʴ ʙʫʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ, ʟ ʚʽʜʢʨʠʪʠʤ ʘʙʦ ʟʘʢʨʠʪʠʤ ʜʫʣʦʤ. ʋʜʘʨʥʽ 

ʪʨʫʙʠ ʽʟ ʟʘʢʨʠʪʠʤ ʢʽʥʮʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʍ. ʈʘʟʦʤ ʟ ʪʠʤ, ʫʜʘʨʥʘ ʪʨʫʙʘ ʟ ʚʽʜʢʨʠʪʠʤ 

ʢʽʥʮʝʤ ʤʘʻ ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʽʪʨʷʥʦʾ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ [204]. 

ʅʘʡʙʽʣʴʰ ʚʜʘʣʠʤ ʚʚʘʞʘʻʤʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʘʢʪʦʨʽʚ ʚʠʙʫʭʫ, ʱʦ ʚʨʘʞʘʶʪʴ, ʪʘ ʟʘʩʦʙʽʚ ʨʦʟʤʽʱʝʥʥʷ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ɺʍ [205 - 207]. ʊʘʢʠʡ ʧʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ 

ʫʜʘʨʥʫ ʪʨʫʙʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʤʝʨʠ ʚʠʩʦʢʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, 

ʨʦʟʜʽʣʝʥʠʭ ʨʫʡʥʽʚʥʦʶ ʜʽʘʬʨʘʛʤʦʶ. ɿʘʩʦʙʠ ʬʽʢʩʘʮʽʾ ʪʚʘʨʠʥ ʫ ʟʦʥʽ ʜʽʾ ɺʍ 

ʚʢʣʶʯʘʶʪʴ ʩʽʪʯʘʩʪʫ ʢʣʽʪʢʫ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʘʤʝʨʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. 

ʈʦʟʤʽʱʝʥʥʷ ʪʚʘʨʠʥ ʚʩʝʨʝʜʠʥʽ ʧʨʠʩʪʨʦʶ (ʚ ʢʘʤʝʨʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ) 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʦʪʨʠʤʘʥʥʷ ʤʦʜʝʣʴʥʦʛʦ ʩʪʘʥʫ (ʣʦʢʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ɺʍ ʥʘ 

ʚʽʜʧʦʚʽʜʥʫ ʜʽʣʷʥʢʫ ʪʽʣʘ, ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ɺʍ, 

ʰʚʠʜʢʦʩʪʽ ʚʧʣʠʚʫ), ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ɺʍ ʚ ʜʠʥʘʤʽʮʽ, 

ʘʜʞʝ ʚʦʥʘ ʜʽʻ ʥʘ ʧʽʜʜʦʩʣʽʜʥʫ ʪʚʘʨʠʥʫ ʚ ʮʽʣʦʤʫ, ʥʘ ʚʝʩʴ ʦʨʛʘʥʽʟʤ, ʪʨʘʚʤʫʶʯʠ 

ʚʩʽ ʦʨʛʘʥʠ. ʊʦʙʪʦ, ʪʘʢʘ ʤʦʜʝʣʴ ʥʝ ʜʦʟʚʦʣʷʻ ʚʽʜʪʚʦʨʠʪʠ ʣʦʢʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ 

ʢʦʥʢʨʝʪʥʠʡ ʦʨʛʘʥ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʥʝʜʦʣʽʢʠ, ʨʦʟʤʽʱʝʥʥʷ ʪʚʘʨʠʥ 

ʧʦʟʘ ʫʜʘʨʥʦʶ ʪʨʫʙʦʶ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ, ʤʝʭʘʥʽʟʤʫ ʨʦʟʚʠʪʢʫ ʧʝʨʚʠʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʨʛʘʥʫ, 

ʟʦʢʨʝʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʦ ʟʘ ʩʪʘʥʜʘʨʪʥʝ ʧʦʣʦʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʽʾ ɺʍ [208, 209]. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʟʘʟʥʘʯʝʥʠʭ 

ʫ ʮʴʦʤʫ ʦʛʣʷʜʽ ʧʨʠʩʪʨʦʾʚ. ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʥʦʾ ɺʍ ʦʙʤʝʞʝʥʝ 

ʟʦʩʝʨʝʜʞʝʥʥʷʤ ʥʘ ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʫ 

ɺɯʊɻʄ ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʧʣʠʚ ʥʘ ʚʝʩʴ ʤʦʟʦʢ ʯʝʨʝʟ ʯʝʨʝʧ, ʘʜʞʝ ʟʤʽʥʠ ʡʦʛʦ 
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ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘʢʦʞ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ [29, 210]. ɺʠʙʫʭʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʫʣʘ ʧʽʩʪʦʣʝʪʘ ʦʙʤʝʞʝʥʽ ʬʦʨʤʫʚʘʥʥʷʤ ʭʚʠʣʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʙʝʟ 

ʛʘʟʦʜʠʥʘʤʽʢʠ, ʱʦ ʚʽʜʜʘʣʷʻ ʮʶ ʤʦʜʝʣʴ ʚʽʜ ʧʦʜʽʙʥʦʛʦ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʫ 

ʚʽʜʢʨʠʪʦʤʫ ʧʦʣʽ. ɸ ʥʘʜʤʽʨʥʦ ʟʙʽʣʴʰʝʥʠʡ ʪʠʩʢ ʚ ʜʫʣʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʘʜʤʽʨʥʦʛʦ ʝʬʝʢʪʫ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ ʭʚʠʣʴʦʚʦʛʦ ʧʨʦʮʝʩʫ [211]. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʚʠʙʫʭʫ ʥʝʜʦʣʽʢʘʤʠ ʻ ʬʦʨʤʫʚʘʥʥʷ 

ʧʣʘʪʦʧʦʜʽʙʥʦʛʦ ʧʽʢʘ ɺʍ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʾ ʬʘʟʠ, ʱʦ ʪʘʢʦʞ ʚʽʜʜʘʣʷʻ 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʚʽʜ ʜʽʡʩʥʠʭ ʫʤʦʚ 

[200]. ɺʜʦʩʢʦʥʘʣʝʥʽ ʩʠʤʫʣʷʪʦʨʠ ʚʠʙʫʭʫ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʮʠʭ 

ʥʝʜʦʣʽʢʽʚ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥ ʁʜʠʚʝʨʛʝʥʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦ ʽʤʽʪʫʻ 

ʬʽʟʠʢʫ ʭʚʠʣʽ ʌʨʽʥʣʝʥʜʝʨʘ ʟ ʥʝʛʘʪʠʚʥʦʶ ʬʘʟʦʶ [210]. 

ʆʩʢʽʣʴʢʠ ʫ ʧʦʰʢʦʜʞʝʥʥʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʦʜʥʠʤ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ɺʍ ʻ ʢʘʚʽʪʘʮʽʾ, ʰʠʨʦʢʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʤʝʪʦʜʠ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ 

ʣʽʪʝʨʘʪʫʨʠ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʦʜʠ ʚʽʜʪʚʦʨʝʥʥʷ ʢʘʚʽʪʘʮʽʾ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʜʚʘ ʪʠʧʠ. ʇʝʨʰʠʡ ʪʠʧ ð ʩʪʘʪʠʯʥʠʡ (ʚʠʢʣʠʢʘʥʘ ʛʦʣʢʦʶ), ʜʨʫʛʠʡ ð 

ʜʠʥʘʤʽʯʥʠʡ (ʚʠʢʣʠʢʘʥʘ ʣʘʟʝʨʦʤ ʘʙʦ ʟʚʫʢʦʤ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʢʨʘʧʝʣʴʥʦʾ ʚʝʞʽ) [212]. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʚʽʪʘʮʽʡʥʦʾ ʙʫʣʴʙʘʰʢʠ ʩʪʘʪʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʟʘ ʫʤʦʚ 

ʢʦʥʪʨʦʣʶ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ, ʯʝʨʝʟ ʚʫʟʴʢʫ ʛʦʣʢʫ, ʚʩʪʘʚʣʝʥʫ ʚ ʪʢʘʥʠʥʫ, ʧʽʜ 

ʩʠʣʴʥʠʤ ʪʠʩʢʦʤ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʤʧʦʶ, ʧʦʜʘʶʪʴ ʧʦʚʽʪʨʷ. ʊʘʢʠʡ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʨʦʟʤʽʨ (ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʣʦʢ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʘ) ʽ ʪʠʩʢ ʢʘʚʽʪʘʮʽʡʥʦʾ ʙʫʣʴʙʘʰʢʠ ʪʘ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʟʤʽʥʘʤʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʨʝʘʢʮʽʡ ʪʢʘʥʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ 

ʥʝʦʜʥʦʨʽʜʥʠʭ [212]. ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ in vivo [213]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʫ ʤʦʜʝʣʶʶʪʴ ʘʢʫʩʪʠʯʥʦ ʽʥʜʫʢʦʚʘʥʫ 

ʢʘʚʽʪʘʮʽʶ. ɼʣʷ ʮʽʻʾ ʤʦʜʝʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʣʘʜ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʫ 

ʧʝʨʝʪʚʦʨʶʚʘʯ+ʧʽʜʩʠʣʶʚʘʯ+ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʫ, ʱʦ, ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʮʠʢʣʽʚ 
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ʨʦʟʰʠʨʝʥʴ ʽ ʢʦʣʠʚʘʥʴ, ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʝʢʽʣʴʢʘ ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ 

ʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʦʙôʻʢʪʽ [214]. ʊʘʢʠʡ ʤʝʪʦʜ ʻ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʨʝʘʣʴʥʦʛʦ 

ʫʰʢʦʜʞʝʥʥʷ ɺʍ, ʧʨʦʪʝ ʥʝ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʧʦʚʝʜʽʥʢʫ ʦʢʨʝʤʦʾ ʙʫʣʴʙʘʰʢʠ 

ʪʘ ʟʤʽʥ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʢʘʥʠʥʠ. ʎʝʡ ʥʝʜʦʣʽʢ ʚʠʧʨʘʚʠʣʠ [215]. ɼʣʷ ʮʴʦʛʦ ʚʦʥʠ 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʠʢʦʨʠʩʪʘʪʠ ʢʘʚʽʪʘʮʽʡʥʫ ʨʝʦʤʝʪʨʽʶ - ʤʝʪʦʜ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ 

ʩʪʚʦʨʝʥʥʽ ʙʫʣʴʙʘʰʢʠ ʰʣʷʭʦʤ ʛʝʥʝʨʘʮʽʾ ʚʠʩʦʢʦʩʬʦʢʫʩʦʚʘʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʫ 

[216]. 

ʗʢ ʚʽʜʦʤʦ, ʜʣʷ ʣʽʪʦʪʨʠʧʩʽʾ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʬʝʢʪ ʢʘʚʽʪʘʮʽʾ ʚʽʜ 

ʫʣʴʪʨʘʟʚʫʢʫ. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʪʘʢʠʭ ʘʧʘʨʘʪʽʚ ʥʘʫʢʦʚʮʽ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʪʝ, 

ʱʦ ʙʫʣʴʙʘʰʢʠ ʧʦʰʢʦʜʞʫʶʪʴ ʩʫʜʠʥʠ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʨʦʢ ʦʨʛʘʥʽʚ. ʎʝ 

ʧʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʱʦ ʚʠʚʯʘʶʪʴ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʫ ʢʘʚʽʪʘʮʽʶ ʽ 

ʩʧʨʠʷʣʦ ʘʜʘʧʪʘʮʽʾ ʪʘʢʠʭ ʧʨʠʣʘʜʽʚ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [212]. 

ʇʨʦʪʝ, ʚʩʽ ʮʽ ʤʦʜʝʣʽ ʘʙʦ ʩʢʣʘʜʥʽ ʫ ʚʽʜʪʚʦʨʝʥʥʽ, ʘʙʦ, ʯʝʨʝʟ ʧʦʩʪʽʡʥʫ 

ʚʟʘʻʤʦʜʽʶ ʙʫʣʴʙʘʰʦʢ ʤʽʞ ʩʦʙʦʶ, ʩʢʣʘʜʥʦ ʚʠʚʯʘʪʠ ʾʭ ʜʠʥʘʤʽʢʫ. ʅʘʨʘʟʽ, 

ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʤʦʜʝʣʽ - ʜʚʦʰʘʨʦʚʠʡ ʩʦʥʦʬʦʨ, ʚ ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʷʢʦʛʦ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʣʴʪʨʘʟʚʫʢ ʽ ʣʘʟʝʨʥʠʡ ʜʠʬʨʘʢʪʦʨ, ʱʦ ʧʨʦʛʥʦʩʪʠʯʥʦ 

ʜʦʟʚʦʣʷʪʴ ʚʠʟʥʘʯʘʪʠ ʙʽʣʴʰʠʡ ʩʧʝʢʪʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʝʤʠʭ ʽ ʫ ʩʢʫʧʯʝʥʽ 

ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ (ʨʦʟʤʽʨ, ʪʨʠʚʘʣʽʩʪʴ ʽʩʥʫʚʘʥʥʷ, ʧʦʚʝʜʽʥʢʫ ʪʦʱʦ) 

[212]. 

ɼʠʥʘʤʽʯʥʠʤ ʪʠʧʦʤ ʤʝʪʦʜʠʢʠ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʚʽʪʘʮʽʾ ʟ ʥʘʛʦʣʦʩʦʤ ʥʘ ʏʄʊ [216]. 

ʂʘʚʽʪʘʮʽʷ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʧʝʨʝʜʘʯʽ 

ʝʥʝʨʛʽʾ ʚʽʜ ʧʨʦʤʝʥʷ ʣʘʟʝʨʘ, ʘ ʧʫʭʠʨʮʽ ʬʽʢʩʫʶʪʴʩʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʶ 

ʚ̔ ʜʝʦʢʘʤʝʨʦʶ ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʡ ʫ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ. ɼʦ ʧʝʨʝʚʘʛ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʘ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʙʝʟʢʦʥʪʘʢʪʥʽʩʪʴ ʽ ʚʠʩʦʢʦʪʦʯʥʽʩʪʴ, ʘ 

ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝʨʤʽʯʥʠʡ ʚʧʣʠʚ [212]. 

ʊʘʢʦʞ ʜʦ ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʠʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʽ 

ʢʨʘʧʝʣʴʥʦʾ ʚʝʞʽ, ʢʦʥʩʪʨʫʢʮʽʷ ʷʢʦʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʪʨʠʤʘʯʘ ʧʨʫʞʠʥ ʟ ʧʨʝʜʤʝʪʦʤ ʥʝʦʙʭʽʜʥʦʾ ʚʘʛʠ ʪʘ ʘʤʦʨʪʠʟʘʪʦʨʽʚ, ʱʦ 
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ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ ʢʣʘʩʠʯʥʫ ʏʄʊ. ʇʨʠ ʮʴʦʤʫ, ʯʝʨʝʟ ʟʤʽʥʫ ʪʠʩʢʫ 

ʰʣʷʭʦʤ ʧʨʠʩʢʦʨʝʥʥʷ, ʬʦʨʤʫʶʪʴʩʷ ʢʘʚʽʪʘʮʽʡʥʽ ʙʫʣʴʙʘʰʢʠ, ʤʝʭʘʥʽʟʤ 

ʫʪʚʦʨʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡ ʧʦʚʝʜʽʥʢʫ ʷʢʠʭ ʟʘʧʠʩʫʶʪʴ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʶ 

ʢʘʤʝʨʦʶ [217]. ɺ ʭʦʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ 

ʢʨʘʧʝʣʴʥʦʾ ʚʝʞʽ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʤʝʭʘʥʽʯʥʦʛʦ 

ʫʜʘʨʫ, ʱʦ ʚʠʢʣʠʢʘʻ ʬʦʨʤʫʚʘʥʥʷ ʢʘʚʽʪʘʮʽʡʥʠʭ ʧʫʭʠʨʮʽʚ ʟ ʦʙʦʚôʷʟʢʦʚʠʤʠ 

ʧʝʨʚʠʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʫʜʦʩʢʦʥʘʣʝʥʠʡ 

ʚʚʝʜʝʥʥʷʤ ʤʽʢʨʦʧʫʭʠʨʮʽʚ ʰʣʷʭʦʤ ʤʽʢʨʦʬʣʶʾʜʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʡ ʜʠʥʘʤʽʢʫ ʾʾ ʧʽʜ ʯʘʩ ʤʝʭʘʥʽʯʥʦʾ ʜʽʾ [218]. ʋ 2020 ʨʦʮʽ 

[219] ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ in vitro ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʥʘ ʦʩʥʦʚʽ 

ʢʨʘʧʝʣʴʥʦʾ ʚʝʞʽ ʫʩʪʘʥʦʚʢʠ ʟ ʪʨʠʤʘʯʝʤ ʚʘʥʪʘʞʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʧʨʤ̫ʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʙʽʦʣʦʛʽʯʥʠʤ ʦʙôʻʢʪʦʤ ʽ ʧʦʨʽʚʥʷʪʠ ʤʝʭʘʥʽʯʥʽ ʪʘ ʢʣʽʪʠʥʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [219]. ɺʠʩʥʦʚʢʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʨʦʟʰʠʨʝʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ ʢʘʚʽʪʘʮʽʡʥʦʾ ʙʫʣʴʙʘʰʢʠ ʤʘʶʪʴ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʫ 

ʧʦʰʢʦʜʞʝʥʥʽ ʢʣʽʪʠʥʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʪʠʩʢʫ ʤʘʪʝʨʽʘʣʫ [219]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʷ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʠʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʢʘʚʽʪʘʮʽʾ ʚ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘʭ. 

 

ʈʝʟʶʤʝ 

 

ɺʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʘ ʪʨʘʚʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʻ ʧʦʰʠʨʝʥʦʶ ʪʨʘʚʤʦʶ ʫ 

ʚʽʡʩʴʢʦʚʠʭ ʽ ʮʠʚʽʣʴʥʠʭ ʚʥʘʩʣʽʜʦʢ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʘʢʪʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʘʤʦʨʦʙʥʠʭ ʚʠʙʫʭʽʚʦʢ. ʉʝʨʝʜ ʥʘʩʣʽʜʢʽʚ ɺɯʊɻʄ ʥʘʚʽʪʴ ʣʝʛʢʦʛʦ ʩʪʫʧʥʷ ʻ ʩʪʽʡʢʽ 

ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʟ ʨʦʟʚʠʪʢʦʤ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʾ ʫ 

ʚʽʜʜʘʣʝʥʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ. 

ʌʽʟʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʧʝʨʚʠʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʥʽ, ʱʦ 

ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʤʘʢʩʠʤʘʣʴʥʦ ʽʤʽʪʫʶʪʴ 

ʨʝʘʣʴʥʽ ʧʦʜʽʾ. ɸ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʚʝʜʽʥʢʦʚʠʭ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ 



84 

 

ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʱʦ ʙʫʜʫʪʴ ʚʠʷʚʣʝʥʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ɺɯʊɻʄ, ʷʢʽ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʩʴʦʛʦʜʥʽ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʠʤʠ. ʋʩʽ ʮʽ ʘʩʧʝʢʪʠ ʧʽʜʚʠʱʫʶʪʴ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ɺɯʊɻʄ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʦʤʘʨʢʝʨʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [23, 33, 278, 

280, 283, 293, 294, 305].  
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ɺʠʙʽʨ ʦʙ'ʻʢʪʘ ʪʘ ʤʝʪʦʜʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʜʽʡʩʥʝʥʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʨʦʙʦʪʠ ʪʘ ʟʘʚʜʘʥʴ. 

 

2.1 ɺʠʙʽʨ ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʱʫʨʠ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʘʤʝ ʮʠʭ ʪʚʘʨʠʥ ʣʝʛʢʦ ʚʽʜʩʦʨʪʫʚʘʪʠ ʟʘ ʚʽʢʦʤ, ʩʪʘʪʪʶ, 

ʚʘʛʦʶ. ɸ ʪʘʢʦʞ ʽʟ ʪʠʤ, ʱʦ ʩʘʤʝ ʮʽ ʪʚʘʨʠʥʠ ʻ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤʠ ʪʘ 

ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ɺɯʊɻʄ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ) ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʽ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʩʪʘʪʝʚʦʟʨʽʣʠʭ 345 ʱʫʨʘʭ 

ʩʘʤʮʷʭ ʣʽʥʽʾ Wistar ʤʘʩʦʶ 220-270 ʛ, ʱʦ ʫʪʨʠʤʫʚʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ 

ʚʽʚʘʨʽʶ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʋʩʽ ʪʚʘʨʠʥʠ 

ʧʝʨʝʜ ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʽʜʣʷʛʘʣʠ ʢʘʨʘʥʪʠʥʫ ʪʘ ʨʝʛʫʣʷʨʥʦ ʦʛʣʷʜʘʣʠʩʴ ʥʘ 

ʧʨʝʜʤʝʪ ʤʦʞʣʠʚʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʊʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʤʽʱʝʥʽ ʫ ʧʨʷʤʦʢʫʪʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʢʣʽʪʢʘʭ (ʧʣʦʱʘ 

ʧʽʜʣʦʛʠ 1500 ʩʤ2) ʟ ʜʨʦʪʷʥʦʶ ʩʽʪʢʦʶ ʟʚʝʨʭʫ. ʋ ʢʦʞʥʽʡ ʢʣʽʪʮʽ ʙʫʣʦ ʧʦ 3 ʱʫʨʠ, 

ʱʦ ʜʦʟʚʦʣʠʣʦ ʘʜʝʢʚʘʪʥʦ ʨʦʟʜʽʣʠʪʠ ʪʚʘʨʠʥ ʥʘ ʛʨʫʧʠ, ʘ ʪʘʢʦʞ ʥʝ ʚʠʢʣʠʢʘʣʦ ʫ 

ʪʚʘʨʠʥ ʥʝʛʘʪʠʚʥʠʭ ʝʤʦʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʩʘʤʦʪʥʦʩʪʽ ʧʽʩʣʷ ʝʚʪʘʥʘʟʽʾ ʽʥʰʠʭ 

ʱʫʨʽʚ. ʋʩʽʭ ʱʫʨʽʚ ʤʘʨʢʫʚʘʣʠ ʧʝʨʤʘʥʝʥʪʥʠʤ ʤʘʨʢʝʨʦʤ, ʱʦ ʥʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʚʘʨʠʥ ʽ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʨʝʟʫʣʴʪʘʪʠ. 

ɿʘ ʥʘʧʦʚʥʶʚʘʯ ʢʣʽʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʝʨʝʚʥʫ ʪʠʨʩʫ ʪʦʚʱʠʥʦʶ 2-3 

ʤʤ. ʋ ʧʨʠʤʽʱʝʥʥʽ ʟ ʱʫʨʘʤʠ ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʩʪʘʣʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ 

ʤʝʞʘʭ 20-25 0ʉ, ʚʦʣʦʛʽʩʪʴ ʚ ʤʝʞʘʭ 50-60 %. ɼʦʙʦʚʠʡ ʮʠʢʣ ʩʚʽʪʣʦ : ʪʝʤʨʷʚʘ 



86 

 

ʙʫʚ 12:12 ʛʦʜʠʥ. ɰʞʫ ʪʘ ʚʦʜʫ ʥʘʜʘʚʘʣʠ ad libidum ʋʩʽʭ ʪʚʘʨʠʥ ʛʦʜʫʚʘʣʠ 

ʢʦʤʝʨʮʽʡʥʠʤʠ ʢʫʢʫʨʫʜʟʷʥʠʤʠ ʪʘ ʧʰʝʥʠʯʥʠʤʠ ʛʨʘʥʫʣʘʤʠ, ʱʦ ʙʫʣʠ 

ʦʜʥʘʢʦʚʠʤʠ ʟʘ ʩʢʣʘʜʦʤ ʪʘ ʢʽʣʴʢʽʩʪʶ. ɼʣʷ ʧʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʜʫ ʟ-ʧʽʜ 

ʢʨʘʥʫ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʢʦʞʥʦʾ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʫʨʽʚ ʩʫʚʦʨʦ ʚʽʜʙʠʨʘʣʠ 

ʟʘ ʢʨʠʪʝʨʽʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʣʠ ʥʘʜʘʣʽ ʦʮʽʥʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘ ʩʘʤʝ ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʦʥʪʘʥʥʠʭ ʨʫʭʽʚ ʧʦ ʢʦʣʫ, ʧʨʠ ʧʦʩʘʜʮʽ ʥʘ 

ʨʽʚʥʫ ʧʦʚʝʨʭʥʶ ʱʫʨ ʦʜʥʦʯʘʩʥʦ ʪʦʨʢʘʚʩʷ ʾʾ ʦʙʦʤʘ ʧʝʨʝʜʥʽʤʠ ʣʘʧʢʘʤʠ, ʧʨʠ 

ʟʤʽʥʽ ʧʦʣʦʞʝʥʥʷ ʱʫʨʘ ʚʥʠʟ ʛʦʣʦʚʦʶ ʟʘ ʭʚʽʩʪ ʩʧʦʩʪʝʨʽʛʘʣʠ ʦʜʥʦʯʘʩʥʝ 

ʨʦʟʚʝʜʝʥʥʷ ʧʘʣʴʮʽʚ ʟʘʜʥʽʭ ʣʘʧʦʢ. 

 

2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʑʫʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (ɽʢʩʧ) ʧʽʜʜʘʚʘʣʠʩʴ ʚʧʣʠʚʫ ʛʘʣʦʪʘʥʫ ʽ 

ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʂʦʥʪʨ) ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ 

ʛʘʣʦʪʘʥʫ ʽ ʬʽʢʩʘʮʽʾ. ɼʣʷ ʢʦʨʦʪʢʦʯʘʩʥʦʾ (2-3 ʭʚʠʣʠʥʠ) ʥʘʨʢʦʪʠʟʘʮʽʾ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʧʦʤʽʱʘʣʠ ʚ ʝʢʩʠʢʘʪʦʨ ʦʙôʻʤʦʤ 3 

ʣʽʪʨʠ, ʰʧʨʠʮʦʤ ʚʚʦʜʠʣʠ 3 ʤʣ ʛʘʣʦʪʘʥʫ. ɻʣʠʙʠʥʫ ʥʘʨʢʦʟʫ ʫ ʱʫʨʽʚ ʦʮʽʥʶʚʘʣʠ 

ʟʘ ʟʘʛʘʣʴʥʦʶ ʤʽʦʨʝʣʘʢʩʘʮʽʻʶ, ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʨʝʚʝʨʪʘʣʴʥʦʛʦ ʽ ʨʦʛʽʚʢʦʚʦʛʦ 

ʨʝʬʣʝʢʩʫ [220]. 

ʋ ʟʚôʷʟʢʫ ʽʟ ʚʽʜʦʤʠʤʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʝʬʝʢʪʘʤʠ ʛʘʣʦʪʘʥʫ ʫ ʚʠʛʣʷʜʽ 

ʟʥʝʙʦʣʶʚʘʥʥʷ, ʤʽʦʨʝʣʘʢʩʘʮʽʾ ʪʘ ʘʥʝʩʪʝʟʽʾ ʽʥʛʘʣʷʮʽʡʥʦʾ [221], ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ 

ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʫʥʢʮʽʶ ʎʅʉ ʜʦʜʘʪʢʦʚʦ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʩʪʚʦʨʝʥʘ 

ʽʥʪʘʢʪʥʘ ʛʨʫʧʘ (ɯʥʪ), ʪʚʘʨʠʥ ʷʢʦʾ ʥʝ ʧʽʜʜʘʚʘʣʠ ʞʦʜʥʦʤʫ ʚʧʣʠʚʫ. 

ʋʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 1-ʫ, 3-ʶ, 7-ʫ, 14-ʫ, 21-ʫ ʪʘ 28-ʫ ʜʦʙʫ 

ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ɺɯʊɻʄ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʯ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʩʽ ʪʚʘʨʠʥʠ ʙʫʣʠ 

ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʦʢʨʝʤʽ ʛʨʫʧʠ (ʪʘʙʣ. 2.1). 
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ʊʘʙʣʠʮʷ 2.1 - ʈʦʟʧʦʜʽʣ ʪʚʘʨʠʥ ʧʦ ʛʨʫʧʘʭ 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 
ʂʽʣʴʢʽʩʪʴ ʱʫʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʂʦʥʪʨʦʣʴʥʘ ɯʥʪʘʢʪʥʘ 

1. ʊʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè 6 7 7 

2. ʇʍʃ 6 6 6 

3. ɹʦʣʴʦʚʘ ʯʫʪʣʠʚʽʩʪʴ 6 6 6 

4. ʃʘʙʽʨʠʥʪ ɹʘʨʥʩʘ 6 6 6 

5. ɾ-ʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ 6 6 6 

6. ʋʈʇʋ 6 6 6 

7. ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʤʝʪʘʣʽʚ 42 42 42 

8. 
ɹʽʦʭʽʤʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 
28 14 7 

9. 
ɽʣʝʢʪʨʦʥʥʘ 

ʤʽʢʨʦʩʢʦʧʽʷ 
6 6 - 

10. ʉʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ 24 24 - 

ɺʩʴʦʛʦ: 345 136 123 86 

 

ɼʣʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʚʘʨʠʥ ʽʥʪʘʢʪʥʦʾ 

ʛʨʫʧʠ, ʘʜʞʝ ʮʝ ʥʝ ʙʫʣʦ ʜʦʮʽʣʴʥʠʤ ʯʝʨʝʟ ʪʝ, ʱʦ ʜʣʷ ʥʘʨʢʦʪʠʟʘʮʽʾ ʧʝʨʝʜ 

ʜʝʢʘʧʽʪʘʮʽʻʶ ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʘʣʦʪʘʥ ʽ ʪʦʤʫ ʨʽʟʥʠʮʽ ʤʽʞ ʂʦʥʪʨ ʪʘ 

ɯʥʪ ʥʝ ʧʝʨʝʜʙʘʯʘʣʠ. 

ʅʘ ʝʪʘʧʘʭ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʫʩʽ ʟʫʩʠʣʣʷ, ʱʦʙ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʷʢ ʩʪʨʘʞʜʘʥʥʷ ʪʚʘʨʠʥ, ʪʘʢ 

ʽ ʢʽʣʴʢʽʩʪʴ ʱʫʨʽʚ, ʱʦ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʟʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ 

ʙʽʦʝʪʠʢʠ (ʜʠʚ. ʧ. 2.10). 

ʎʝ ʟʘʩʚʽʜʯʫʶʪʴ ʚʠʪʷʛʠ ʽʟ ʧʨʦʪʦʢʦʣʽʚ ʟʘʩʽʜʘʥʥʷ ʢʦʤʽʩʽʾ ʟ ʙʽʦʤʝʜʠʯʥʦʾ 

ʝʪʠʢʠ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ˉ 3 ʚʽʜ 02.11.2021, 

ˉ 23 ʚʽʜ 18.12.2024. 
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2.3 ʄʦʜʝʣʶʚʘʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ɺɯʊɻʄ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʣʘʙʦʨʘʪʦʨʽʾ 

ʢʘʬʝʜʨʠ ʇʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɺɯʊɻʄ ʪʚʘʨʠʥ ʘʥʝʩʪʝʟʫʚʘʣʠ ʛʘʣʦʪʘʥʦʤ (Halothan 

Hoechst AG, ʅʽʤʝʯʯʠʥʘ). ɼʣʷ ʮʴʦʛʦ ʢʦʞʥʦʛʦ ʱʫʨʘ ʧʦʤʽʱʘʣʠ ʚ ʝʢʩʠʢʘʪʦʨ 

ʦʙôʻʤʦʤ 3 ʣʽʪʨʠ, ʚ ʦʪʚʽʨ ʷʢʦʛʦ ʰʧʨʠʮʦʤ ʚʚʦʜʠʣʠ 3 ʤʣ ʛʘʣʦʪʘʥʫ. ɻʣʠʙʠʥʫ 

ʥʘʨʢʦʟʫ ʚ ɽʢʩʧ ʽ ʂʦʥʪʨ ʱʫʨʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʶ ʤʽʦʨʝʣʦʢʩʘʮʽʻʶ, 

ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʨʝʚʝʨʪʘʣʴʥʦʛʦ ʽ ʨʦʛʽʚʢʦʚʦʛʦ ʨʝʬʣʝʢʩʫ. ʇʦʪʽʤ ʤôʷʢʦ ʬʽʢʩʫʚʘʣʠ 

ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘ ʞʠʚʦʪʽ, ʤʦʨʜʦʯʢʦʶ ʜʦ ʦʪʚʦʨʫ ʧʨʠʣʘʜʫ ʥʘ 

ʚʽʜʩʪʘʥʽ 5 ʩʤ (ʨʠʩ. 2.1). 

 

ʈʠʩʫʥʦʢ 2.1 ï ʇʦʣʦʞʝʥʥʷ ʱʫʨʘ ʜʦ ʧʨʠʩʪʨʦʶ. 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʽʪʨʷʥʦʾ ɺʍ ʥʘ ʚʽʜʢʨʠʪʠʡ ʢʽʥʮʝʚʠʡ ʦʪʚʽʨ ʢʘʤʝʨʠ 

ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʟʘʢʨʽʧʣʶʚʘʣʠ ʛʫʤʦʚʫ ʜʽʘʬʨʘʛʤʫ (ʨʠʩ. 2.1, 2.2). 
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ʅʘʜʘʣʽ ʧʽʜʢʣʶʯʘʣʠ ʢʦʤʧʨʝʩʦʨ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ (220 

ɺ), ʷʢʠʡ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʝʢʫʥʜ ʥʘʛʥʽʪʘʚ ʧʦʚʽʪʨʷ ʫ ʢʘʤʝʨʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 

- ʜʦ 15 ʘʪʤ, ʪʦʙʪʦ å1520 ʢʇʘ. ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ, ʱʦ 

ʬʽʢʩʫʚʘʚʩʷ ʤʘʥʦʤʝʪʨʦʤ, ʚʽʜʢʨʠʚʘʣʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ ʤʽʞ ʜʚʦʤʘ 

ʢʘʤʝʨʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʟ ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ ʧʝʨʝʭʦʜʠʚ ʫ 

ʢʘʤʝʨʫ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ (ʨʠʩ. 2.2) [222]. ʗʢ ʥʘʩʣʽʜʦʢ ʮʠʭ ʜʽʡ, ʧʦʚʽʪʨʷʥʘ ɺʍ 

ʨʦʟʨʠʚʘʣʘ ʛʫʤʦʚʫ ʜʽʘʬʨʘʛʤʫ ʪʘ ʚʧʣʠʚʘʣʘ ʥʘ ʱʫʨʘ. 

 

 

ʇʨʠʤʽʪʢʠ: 1- ʢʘʤʝʨʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, 2 - ʢʘʤʝʨʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, 3 - ʧʦʚʽʪʨʷʥʠʡ 

ʢʦʤʧʨʝʩʦʨ, 4 - ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ, 5 - ʰʣʘʥʛ ʜʣʷ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, 6 - 

ʢʣʘʧʘʥ ʩʢʠʜʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ, 7 - ʤʘʥʦʤʝʪʨ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ, 8 - 

ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʡ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʜʘʪʯʠʢ ʪʠʩʢʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ, 

9 - ʤʝʪʘʣʝʚʽ ʦʧʦʨʠ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʫʜʘʨʥʦʾ ʪʨʫʙʠ, 10 - ʜʫʣʦʚʘ ʯʘʩʪʠʥʘ ʢʘʤʝʨʠ ʥʠʟʴʢʦʛʦ 

ʪʠʩʢʫ. 

ʈʠʩʫʥʦʢ 2.2 ï ʇʨʠʩʪʨʽʡ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. 

 

ɿʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ɺʍ ʛʝʥʝʨʫʚʘʣʘʩʷ ʟ ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ, ʫ 

ʩʝʨʝʜʥʴʦʤʫ 31,22Ñ12,9 ʢʇʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʣʝʛʢʽʡ ɺɯʊɻʄ. ʅʘʜʣʠʰʢʦʚʠʡ 

ʪʠʩʢ ʥʘ ʚʠʭʦʜʽ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʘʥʦʤʝʪʨʘ ʟ 

ʧôʻʟʦʝʣʝʤʝʥʪʦʤ BIT02B-10B (AEP transducers, ɯʪʘʣʽʷ), ʧʦʢʘʟʥʠʢ ʷʢʦʛʦ 

ʬʽʢʩʫʚʘʣʠ ʥʘ ʢʘʤʝʨʫ iPhone XR. 
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ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʾ ʜʽʾ ʰʫʤʫ [223] ʚʠʟʥʘʯʘʣʠ ʡʦʛʦ ʨʽʚʝʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʫʤʦʤʽʨʘ Robotron RFʊ 00024 (ʅʽʤʝʯʯʠʥʘ), ʱʦ ʩʪʘʥʦʚʠʚ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 130 ʜɹ ʧʽʜ ʯʘʩ ʨʦʟʨʠʚʫ ʛʫʤʦʚʦʾ ʜʽʘʬʨʘʛʤʠ. 

 

2.4 ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʱʫʨʽʚ 

 

ʄʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʱʫʨʽʚ, ʱʦ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʻ ʜʦʙʨʝ ʚʽʜʦʤʠʤʠ ʪʘ, ʱʦ ʚʢʨʘʡ ʚʘʞʣʠʚʦ, ʯʫʪʣʠʚʠʤʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ ʱʫʨʽʚ. ʎʝ ʻ ʛʦʣʦʚʥʦʶ 

ʚʠʤʦʛʦʶ, ʚʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʽ ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ ɺɯʊɻʄ. 

 

2.4.1 ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ 

ʧʦʣʝè 

 

ʄʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʪʝʩʪʫ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʩʧʦʩʦʙʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʪʘʥ ʎʅʉ ʚʥʘʩʣʽʜʦʢ ʣʝʛʢʦʛʦ 

ʬʽʢʩʫʚʘʥʥʷ ʯʘʩʪʦʪʠ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʩʧʝʮʠʬʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʥʘ 

ʚʝʣʠʢʫ ʚʽʜʢʨʠʪʫ ʧʣʦʱʫ. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʝʤʦʮʽʡʥʠʡ ʩʪʘʪʫʩ, 

ʧʦʰʫʢʦʚʽ ʨʝʬʣʝʢʩʠ ʱʫʨʽʚ, ʧʨʦʩʪʝʞʠʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʜʠʥʘʤʽʮʽ 

[224]. ɿʘ ʜʦʙʫ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʪʝʩʪʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ 

ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ ɺʍ (ʄ=30,65Ñ4,06 ʢʇʘ). 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʫ 

ʫʩʪʘʥʦʚʢʫ ï ʚʝʣʠʢʘ ʢʚʘʜʨʘʪʥʘ ʢʘʤʝʨʘ (100ʭ100 ʩʤ) ʟʽ ʩʪʽʥʢʘʤʠ ʟʘʚʚʠʰʢʠ 40 

ʩʤ. ʇʽʜʣʦʛʘ ʙʫʣʘ ʧʦʜʽʣʝʥʘ ʥʘ 25 (5ʭ5 ʩʤ) ʨʽʚʥʠʭ ʢʚʘʜʨʘʪʽʚ. ʅʘ ʧʝʨʝʪʠʥʽ ʣʽʥʽʡ 

ʢʦʞʥʦʛʦ ʢʚʘʜʨʘʪʫ ʙʫʣʦ ʨʦʟʤʽʱʝʥʦ ʦʪʚʽʨ ʜʽʘʤʝʪʨʦʤ 1 ʩʤ [224]. 

ɺʧʨʦʜʦʚʞ 3-ʭ ʭʚʠʣʠʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʪʚʘʨʠʥ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ 

ʢʚʘʜʨʘʪʽʚ, ʱʦ ʪʚʘʨʠʥʘ ʧʝʨʝʪʠʥʘʣʘ ʯʦʪʠʨʤʘ ʣʘʧʢʘʤʠ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʨʫʭʦʚʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ ï ʚʝʨʪʠʢʘʣʴʥʘ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ, ʯʠʩʣʦ 

ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʨʽʟʥʠʭ ʟʘ ʷʢʽʩʪʶ ʛʨʫʤʽʥʛʽʚ, 
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ʢʣ̔ʴʢʽʩʪʴ ʘʢʪʽʚ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʫʨʠʥʘʮʽʡ [224]. ʗʢʽʩʪʴ 

ʛʨʫʤʽʥʛʫ ʜʦʜʘʪʢʦʚʦ ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʨʫʭʽʚ ʪʚʘʨʠʥʠ ʪʘ ʦʢʨʝʤʦ 

ʘʥʘʣʽʟʫʚʘʣʠ ʧʦʚʥʠʡ (ʧʨʘʚʠʣʴʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʛʨʫʤʽʥʛʫ ʥʦʩʠʢʘ, ʚʫʰʦʢ, ʪʽʣʘ) ʽ 

ʥʝʧʦʚʥʠʡ (ʧʝʨʝʨʠʚʯʘʩʪʽ, ʥʝʧʦʩʣʽʜʦʚʥʽ ʨʫʭʠ). 

ɼʠʥʘʤʽʢʫ ʟʤʽʥ ʦʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʫʨʽʚ ʦʮʽʥʶʚʘʣʠ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʫʭʣʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ (ʦʪʚʦʨʽʚ ʫ ʧʽʜʣʦʟʽ ʫʩʪʘʥʦʚʢʠ). ʆʮʽʥʢʘ 

çʝʤʦʮʽʡʥʦʩʪʽè ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʪʘ 

ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʾ, ʢʽʣʴʢʦʩʪʽ ʫʨʠʥʘʮʽʡ, ʦʩʢʽʣʴʢʠ ʚʽʜʦʤʦ, ʱʦ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʪʘʥ ʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ ʪʚʘʨʠʥʠ, ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʨʽʟʥʠʭ 

ʟʘ ʷʢʽʩʪʶ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ. ʇʽʜʚʠʱʝʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʨʠʚʦʞʥʽʩʪʴ ʪʘ ʩʪʨʘʭ, ʧʨʠʛʥʽʯʝʥʥʷ - ʧʨʦ ʩʪʘʥ, ʧʦʜʽʙʥʠʡ ʜʦ ʜʝʧʨʝʩʽʾ [224]. 

 

2.4.2 ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʱʫʨʽʚ ʫ ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ 

ʣʘʙʽʨʠʥʪʽ 

 

ʇʽʜʥʝʩʝʥʠʡ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ (ʇʍʃ) ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʦʚʝʜʽʥʢʠ, ʧʦʜʽʙʥʦʾ ʜʦ ʪʨʠʚʦʛʠ ʫ ʱʫʨʽʚ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʎʅʉ, ʘʜʞʝ ʮʷ ʤʝʪʦʜʠʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʨʦʜʞʝʥʦʤʫ ʨʝʬʣʝʢʩʽ 

ʩʪʨʘʭʫ ʜʦ ʚʽʜʢʨʠʪʦʛʦ ʧʨʦʩʪʦʨʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʪʚʘʨʠʥʘ ʭʦʚʘʻʪʴʩʷ ʫ ʟʘʢʨʠʪʽ 

ʪʝʤʥʽ ʨʫʢʘʚʠ ʧʨʠʩʪʨʦʶ [225]. 

ɿʘ ʜʦʙʫ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʫ ʇʍʃ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʽʜʜʘʚʘʣʠ 

ʚʧʣʠʚʫ ɺʍ (ʄ=29,13Ñ1,9 ʢʇʘ). 

ʋ ʚʽʜʧʦʚʽʜʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 3-ʭ ʭʚʠʣʠʥ ʚʠʟʥʘʯʘʣʠ 

ʧʦʚʝʜʽʥʢʦʚʽ ʧʨʦʬʽʣʽ ʫ ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ, ʷʢʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʨʝʥʦʶ ʟ ʥʘʚʭʨʝʩʪ ʧʦʩʪʘʚʣʝʥʠʤʠ ʨʫʢʘʚʘʤʠ ð 2 ʚʽʜʢʨʠʪʽ 

ʨʫʢʘʚʠ, 2 ʟʘʢʨʠʪʽ ʨʫʢʘʚʠ, ʜʦʚʞʠʥʦʶ 50 ʩʤ, ʰʠʨʠʥʦʶ 14 ʩʤ. ɺʠʩʦʪʘ ʩʪʽʥʦʢ 

ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʽʚ 30 ʩʤ, ʱʦ ʩʪʚʦʨʶʻ ʜʦʩʪʘʪʥʻ ʟʘʪʝʤʥʝʥʥʷ. ʋ ʤʽʩʮʽ ʧʝʨʝʪʠʥʫ 

ʨʫʢʘʚʽʚ ʟʥʘʭʦʜʠʚʩʷ ʚʽʜʢʨʠʪʠʡ ʤʘʡʜʘʥʯʠʢ, ʱʦ ʻ ʩʪʘʨʪʦʚʠʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 
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ʪʝʩʪʫ. ɸʨʝʥʫ ʧʽʜʥʝʩʝʥʦ ʥʘ 55 ʩʤ ʥʘʜ ʨʽʚʥʝʤ ʧʽʜʣʦʛʠ [226]. ɺ ʱʫʨʽʚ ʫʩʽʭ ʛʨʫʧ 

ʬʽʢʩʫʚʘʣʠ ʪʨʠʚʘʣʽʩʪʴ (ʚ ʩʝʢʫʥʜʘʭ) ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʪʘ ʟʘʢʨʠʪʠʭ 

ʨʫʢʘʚʘʭ, ʢʽʣʴʢʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ (ʚʝʨʪʠʢʘʣʴʥʘ ʤʦʪʦʨʥʘ ʘʢʪʠʚʥʽʩʪʴ), 

ʢʽʣʴʢʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ (ʚ ʩʝʢʫʥʜʘʭ) ʨʽʟʥʠʭ ʟʘ ʷʢʽʩʪʶ ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ, ʢʽʣʴʢʽʩʪʴ 

ʟʚʽʰʫʚʘʥʴ ʟ ʢʨʘʾʚ ʩʚʽʪʣʠʭ ʨʫʢʘʚʽʚ, ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ, ʘ 

ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʫʨʠʥʘʮʽʡ. 

 

2.4.3 ɼʦʩʣʽʜʞʝʥʥʷ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ 

 

ɺʽʜʦʤʦ, ʱʦ ʙʽʣʴ ʻ ʦʜʥʠʤ ʟ ʝʚʦʣʶʮʽʡʥʦ ʥʘʡʩʪʘʨʽʰʠʭ ʫ ʩʩʘʚʮʽʚ ʽ ʚʦʜʥʦʯʘʩ 

ʦʜʥʠʤ ʽʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʟʘ ʤʝʭʘʥʽʟʤʘʤʠ ʚʠʥʠʢʥʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʽ 

ʚʽʜʧʦʚʽʜʜʶ ʎʅʉ ʥʘ ʟʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʫʰʢʦʜʞʝʥʥʷ [227]. ɸʜʞʝ ʚ 

ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʥʝʤʘʻ ʦʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʮʝʥʪʨʫ ʙʦʣʶ, ʧʨʠ ʮʴʦʤʫ ʨʽʟʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘ ʙʫʜʴ-ʷʢʽ ʙʦʣʴʦʚʽ ʧʦʜʨʘʟʥʝʥʥʷ ʨʝʘʛʫʶʪʴ ʨʽʟʥʽ 

ʩʪʨʫʢʪʫʨʠ ʎʅʉ. ʊʦʤʫ, ʩʧʨʠʡʥʷʪʪʷ ʙʦʣʴʦʚʦʛʦ ʧʦʜʨʘʟʥʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʽʣʴ ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʚʠʱʦʾ ʥʝʨʚʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ [228]. 

ɿʘ ʜʦʙʫ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʽʜʜʘʚʘʣʠ 

ʚʧʣʠʚʫ ɺʍ (ʄ=31,13Ñ5,1 ʢʇʘ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʘʢʮʽʾ ʱʫʨʽʚ ʥʘ ʙʦʣʴʦʚʝ ʧʦʜʨʘʟʥʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʨʷʤʦʢʫʪʥʽʡ ʢʘʤʝʨʽ (40ʭ40ʭ40 ʩʤ) ʟ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʦʶ ʧʽʜʣʦʛʦʶ. ʂʦʞʥʦʛʦ 

ʱʫʨʘ ʧʦʤʽʱʘʣʠ ʚ ʮʝʥʪʨ ʢʘʤʝʨʠ ʪʘ ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ ʧʝʨʝʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (50 

ɻʮ) ʪʨʠʚʘʣʽʩʪʶ 0,2 ʩʝʢʫʥʜʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʩʠʣʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ 20 ÕA, 

ʧʦʩʪʫʧʦʚʦ, ʟ ʽʥʪʝʨʚʘʣʦʤ 20 ʩʝʢʫʥʜ, ʟʙʽʣʴʰʫʶʯʠ ʩʠʣʫ ʩʪʨʫʤʫ ʥʘ 5 ÕA ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ ʪʚʘʨʠʥʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʪʚʘʨʠʥʘ ʚʽʜʧʦʯʠʚʘʣʘ 

ʧʨʦʪʷʛʦʤ 60 ʩʝʢʫʥʜ ʽ ʧʦʚʪʦʨʥʦ ʧʽʜʜʘʚʘʣʘʩʴ ʪʘʢʽʡ ʩʘʤʽʡ ʤʘʥʽʧʫʣʷʮʽʾ. ʏʝʨʝʟ 60 

ʩʝʢʫʥʜ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ ʱʫʨ ʧʽʜʜʘʚʘʚʩʷ ʪʨʝʪʽʡ 

ʩʝʨʽʾ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. ɺ ʢʦʞʥʽʡ ʩʝʨʽʾ ʬʽʢʩʫʚʘʣʠ ʩʠʣʫ ʩʪʨʫʤʫ ʽ, 

ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ [224]. 
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2.5 ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʨʦʬʽʣʶ ʱʫʨʽʚ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʤôʷʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʪʦʜʽ ʷʢ ʟʤʽʥʠ ʾʭ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʱʫʨʽʚ ʟ 

ɺɯʊɻʄ. 

 

2.5.1 ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʱʫʨʽʚ ʚ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ 

 

ʃʘʙʽʨʠʥʪ ɹʘʨʥʩʘ ï ʮʝ ʧʦʚʝʜʽʥʢʦʚʠʡ ʪʝʩʪ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʥʘʚʯʘʥʥʷ ʪʘ ʧʘʤôʷʪʽ ʱʫʨʽʚ. ʊʘʢʦʞ ʪʝʩʪ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ ʫ ʥʦʚʦʤʫ ʥʝʙʝʟʧʝʯʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɺʣʘʩʥʝ 

ʣʘʙʽʨʠʥʪ ɹʘʨʥʩʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʨʝʥʦʶ ʜʽʘʤʝʪʨʦʤ 122 ʩʤ ʟ ʧʣʘʩʪʠʢʫ ʯʦʨʥʦʛʦ 

ʢʦʣʴʦʨʫ, ʷʢʘ ʟʘʬʽʢʩʦʚʘʥʘ ʥʘ ʨʽʚʥʽ 100 ʩʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʧʦʣʫ ʥʘ ʤʝʪʘʣʝʚʽʡ 

ʧʽʜʩʪʘʚʮʽ (ʨʠʩ. 2.3). 

 

ʇʨʠʤʽʪʢʘ. ʇʨʷʤʦʢʫʪʥʠʢ - ʧʨʠʪʫʣʦʢ, ʢʨʫʞʝʯʢʠ - çʬʘʣʴʰʠʚʽè ʧʨʠʪʫʣʢʠ. 

ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ. 

 

ʇʦ ʧʝʨʠʤʝʪʨʫ ʘʨʝʥʠ ʙʫʣʦ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʦʜʥʘʢʦʚʽʡ ʚʽʜʩʪʘʥʽ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ ʪʘ ʚʽʜ ʮʝʥʪʨʘ 20 ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ 10,5 ʩʤ. ʆʜʠʥ ʟ ʦʪʚʦʨʽʚ 

ʧʝʨʝʪʚʦʨʝʥʦ ʥʘ ʧʨʠʪʫʣʦʢ, ʜʝ ʪʚʘʨʠʥʘ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʩʭʦʚʘʪʠʩʷ. ʈʝʰʪʘ 

ʦʪʚʦʨʽʚ ʻ çʬʘʣʴʰʠʚʠʤʠè ʧʨʠʪʫʣʢʘʤʠ - ʥʝ ʛʣʠʙʦʢʽ, ʚ ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ 
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ʩʭʦʚʘʪʠʩʴ. ɺ ʮʝʥʪʨʽ ʘʨʝʥʠ ʟʥʘʭʦʜʠʣʘʩʴ ʟʘʢʨʠʪʘ ʩʪʘʨʪʦʚʘ ʢʘʤʝʨʘ, ʷʢʫ ʤʦʞʣʠʚʦ 

ʙʫʣʦ ʧʨʠʙʨʘʪʠ. 

ʇʝʨʝʜ ʪʝʩʪʫʚʘʥʥʷʤ ʫʩʽ ʪʚʘʨʠʥʠ ʧʨʦʭʦʜʠʣʠ 5-ʠ ʜʝʥʥʝ ʥʘʚʯʘʥʥʷ, ʧʽʩʣʷ 

ʷʢʦʛʦ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʪʽʣʴʢʠ ʪʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʟʥʘʭʦʜʠʣʠ ʧʨʠʪʫʣʦʢ ʧʨʦʪʷʛʦʤ 5 

ʭʚʠʣʠʥ [229]. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʩʣʷ 

ʚʧʣʠʚʫ ɺʍ ʥʘ ɽʢʩʧ ʪʚʘʨʠʥ (ʪʠʩʢ ʄ=29,95Ñ2,3 ʢʇʘ), ʢʦʞʥʫ ʪʚʘʨʠʥʫ ʥʘ 2 

ʭʚʠʣʠʥʠ ʨʦʟʤʽʱʘʣʠ ʚ ʧʨʠʪʫʣʦʢ, ʧʦʪʽʤ ʜʽʩʪʘʚʘʣʠ ʽ ʧʝʨʝʤʽʱʫʚʘʣʠ ʚ ʟʘʢʨʠʪʫ 

ʢʘʤʝʨʫ ʚ ʮʝʥʪʨʽ ʘʨʝʥʠ, ʷʢʫ ʚʽʜʨʘʟʫ ʧʨʠʙʠʨʘʣʠ, ʽ ʱʫʨ ʦʧʠʥʷʚʩʷ ʥʘ ʚʽʜʢʨʠʪʽʡ 

ʧʣʦʱʽ. ʇʽʩʣʷ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ ʘʨʝʥʫ ʦʙʨʦʙʣʷʣʠ 70 % ʩʧʠʨʪʦʚʠʤ ʨʦʟʯʠʥʦʤ. 

ɼʦʩʣʽʜʥʠʮʴʢʫ ʘʢʪʠʚʥʽʩʪʴ ʚʽʜ ʩʪʘʨʪʫ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʱʫʨ ʟʥʘʭʦʜʠʚ 

ʩʧʨʘʚʞʥʽʡ ʧʨʠʪʫʣʦʢ, ʬʽʢʩʫʚʘʣʠ ʢʘʤʝʨʦʶ iPhoneXR ʥʘ ʰʪʘʪʠʚʽ. 

ʅʘʜʘʣʽ ʚʠʟʥʘʯʘʣʠ ʯʘʩ ʟʘʚʤʠʨʘʥʥʷ ʱʫʨʘ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʥʘ ʚʽʜʢʨʠʪʫ 

ʘʨʝʥʫ ʫ ʩʝʢʫʥʜʘʭ, ʣʘʪʝʥʪʥʠʡ ʯʘʩ (ʃʏ) ʚʽʜ ʩʪʘʨʪʫ ʜʦ ʤʦʤʝʥʪʫ ʧʦʪʨʘʧʣʷʥʥʷ 

ʪʚʘʨʠʥʠ ʫ ʩʧʨʘʚʞʥʽʡ ʧʨʠʪʫʣʦʢ ʫ ʩʝʢʫʥʜʘʭ, ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʞʘʣʠ ʤʘʨʰʨʫʪ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʣʘʙʽʨʠʥʪʫ ʱʫʨʽʚ ʪʨʴʦʭ ʛʨʫʧ ʽ ʚʽʟʫʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʣʠ, ʘ ʪʘʢʦʞ 

ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʫ çʬʘʣʴʰʠʚʽè ʧʨʠʪʫʣʢʠ, ʚʠʟʥʘʯʘʣʠ ʯʘʩ 

ʟʘʚʤʠʨʘʥʥʷ ʪʘ ʧʦʨʽʚʥʶʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ 

ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. 

 

2.5.2 ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʱʫʨʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ 

ʣʘʙʽʨʠʥʪʽ 

 

ɾ-ʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʢʣʘʜʥʠʭ ʚʥʘʩʣʽʜʦʢ 

ʨʦʟʛʘʣʫʞʝʥʦʩʪʽ. ʉʢʣʘʜʥʽʩʪʴ ʩʠʪʫʘʮʽʾ ʡ ʟʘʚʜʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʨʘʭʫ ʪʚʘʨʠʥ 

ʟʽ ʰʚʠʜʢʦʶ ʘʜʘʧʪʘʮʽʻʶ ʟʜʦʨʦʚʠʭ ʱʫʨʽʚ [126]. ʇʨʦʪʝ, ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʬʫʥʢʮʽʡ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʚʘʨʠʥʘ ʚʪʨʘʯʘʻ ʬʽʟʽʦʣʦʛʽʯʥʽ ʟʜʽʙʥʦʩʪʽ ʜʦ 

ʘʜʘʧʪʘʮʽʾ, ʧʨʦʷʚʣʷʻ ʦʟʥʘʢʠ ʪʨʠʚʦʞʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʣʽʜʫ ʧʘʤôʷʪʽ ʱʦʜʦ ʤʘʨʰʨʫʪʫ. 
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ɾ-ʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ (ʨʠʩ. 2.4), ʷʢʠʡ ʚʠʛʦʪʦʚʣʝʥʦ ʽʟ ʧʣʝʢʩʠʛʣʘʩʫ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ 9 ʚʽʜʜʽʣʝʥʴ. 

 

 
ʇʨʠʤʽʪʢʠ: 1. ʎʠʬʨʘʤʠ ʧʦʟʥʘʯʝʥʽ ʦʢʨʝʤʽ ʩʝʢʪʦʨʠ, ʚ ʷʢʽ ʟʘʭʦʜʠʣʠ ʪʚʘʨʠʥʠ, 2. ʉʽʨʠʡ 

ʢʚʘʜʨʘʪ - ʛʦʜʽʚʥʠʯʢʘ. 

ʈʠʩʫʥʦʢ 2.4 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ɾ-ʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ. 

 

ʉʝʨʝʜ ʮʠʭ ʚʽʜʜʽʣʝʥʴ ʚʠʜʽʣʷʶʪʴ ʩʪʘʨʪʦʚʫ ʟʦʥʫ, ʜʚʘ ʊ-ʧʦʜʽʙʥʠʭ 

ʨʦʟʛʘʣʫʞʝʥʴ ʟ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʙʦʢʫ, ʟ'ʻʜʥʘʥʠʭ ʟʘʛʘʣʴʥʠʤ ʢʦʨʠʜʦʨʦʤ ʪʘ ʜʚʘ 

ʙʽʯʥʠʭ ʚʽʜʜʽʣʝʥʥʷ, ʧʨʘʚʦʨʫʯ ʪʘ ʣʽʚʦʨʫʯ, ʜʣʷ ʚʠʭʦʜʫ ʪʚʘʨʠʥ ʟ ʣʘʙʽʨʠʥʪʫ ʫ 

ʩʪʘʨʪʦʚʫ ʟʦʥʫ [230]. 

ɺʭʽʜ ʟʽ ʩʪʘʨʪʦʚʦʾ ʟʦʥʠ ʚ ʣʘʙʽʨʠʥʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʨʦʭʽʜ, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʮʝʥʪʨʽ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʜʦʨʫ. ʊ-ʧʦʜʽʙʥʽ ʨʦʟʛʘʣʫʞʝʥʥʷ 

ʧʨʘʚʦʨʫʯ ʽ ʣʽʚʦʨʫʯ ʟʘʢʽʥʯʫʶʪʴʩʷ ʛʦʜʽʚʥʠʮʷʤʠ. ɺʠʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʦʾ 

ʟʘʤʢʥʫʪʦʾ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʫ ʱʫʨʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʤʝʪʦʜʦʤ ʥʘʜʘʥʥʷ 

ʛʦʣʦʜʥʠʤ ʪʚʘʨʠʥʘʤ ʚʽʣʴʥʦʛʦ ʚʠʙʦʨʫ ʨʫʭʽʚ ʫ ʣʘʙʽʨʠʥʪʽ. ʄʠ ʥʝ ʫʩʢʣʘʜʥʶʚʘʣʠ 

ʟʘʚʜʘʥʥʷ ʱʫʨʘʤ, ʪʦʤʫ ʢʦʨʤ (ʢʫʢʫʨʫʜʟʘ) ʟʥʘʭʦʜʠʚʩʷ ʟʘʚʞʜʠ ʚ ʦʜʥʽʡ ʪʽʡ ʞʝ 

ʩʘʤʽʡ ʛʦʜʽʚʥʠʮʽ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ 

ʤʘʨʰʨʫʪʫ. ʈʫʭʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʚʽʜ ʚʭʦʜʫ ʚ ʣʘʙʽʨʠʥʪ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʱʫʨ 

ʟʥʘʭʦʜʠʚ ʛʦʜʽʚʥʠʮʶ, ʬʽʢʩʫʚʘʣʠ ʢʘʤʝʨʦʶ iPhoneXR ʥʘ ʰʪʘʪʠʚʽ 5 ʜʽʙ ʧʦʩʧʽʣʴ 

ʯʝʨʝʟ 1-ʫ ʜʦʙʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 31,22Ñ2,9 ʢʇʘ. ʅʘʜʘʣʽ 

ʚʠʟʥʘʯʘʣʠ ʃʏ ʚʽʜ ʩʪʘʨʪʫ ʜʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʪʚʘʨʠʥʘ ʟʥʘʡʜʝ ʛʦʜʽʚʥʠʯʢʫ, 
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ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʞʘʣʠ ʤʘʨʰʨʫʪ ʧʝʨʝʤʽʱʝʥʥʷ ʱʫʨʽʚ ʧʦ ʣʘʙʽʨʠʥʪʫ ʽ ʚʽʟʫʘʣʴʥʦ 

ʘʥʘʣʽʟʫʚʘʣʠ. ɸ ʪʘʢʦʞ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʚ ʦʢʨʝʤʽ ʩʝʢʪʦʨʠ, ʱʦ 

ʯʘʩʪʽʰʝ ʚʽʜʚʽʜʫʚʘʣʠʩʴ, ʪʘ ʧʦʨʽʚʥʶʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. 

 

2.5.3 ɼʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚʥʦʾ ʨʝʘʢʮʽʾ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ 

 

ʇʦʤʽʨʥʠʡ, ʘʣʝ ʝʬʝʢʪʠʚʥʠʡ ʙʦʣʴʦʚʠʡ ʧʦʜʨʘʟʥʠʢ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʤʝʪʦʜʠʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚʥʦʾ ʨʝʘʢʮʽʾ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ, ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʦʾ ʧʘʤôʷʪʽ. ʎʷ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʥʝʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ [231]. 

ʋʤʦʚʥʫ ʨʝʘʢʮʽʶ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ (ʋʈʇʋ) ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʫ ʩʚʽʪʣʦ-ʪʝʤʥʽʡ ʢʘʤʝʨʽ, ʟ ʝʣʝʢʪʨʠʟʦʚʘʥʦʶ ʧʽʜʣʦʛʦʶ ʚ 

ʪʝʤʥʽʡ ʢʘʤʝʨʽ [224]. ʈʦʟʤʽʨ ʩʚʽʪʣʦʾ ʢʘʤʝʨʠ 25ʭ25 ʩʤ, ʨʦʟʤʽʨ ʪʝʤʥʦʾ ʢʘʤʝʨʠ 

25ʭ25 ʩʤ. 

ɺʩʽ ʪʚʘʨʠʥʠ ʧʨʦʭʦʜʠʣʠ 5-ʜʝʥʥʝ ʥʘʚʯʘʥʥʷ: ʱʫʨʘ ʨʦʟʤʽʱʘʣʠ ʚ ʮʝʥʪʨʽ 

ʩʚʽʪʣʦʾ ʢʘʤʝʨʠ ʭʚʦʩʪʦʤ ʜʦ ʚʭʦʜʫ ʫ ʪʝʤʥʫ ʢʘʤʝʨʫ ʽ ʚʠʟʥʘʯʘʣʠ ʣʘʪʝʥʪʥʠʡ ʯʘʩ 

ʜʦ ʧʦʚʥʦʛʦ ʟʘʭʦʜʫ ʫ ʪʝʤʥʫ ʢʘʤʝʨʫ, ʧʽʩʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʷʢʫ ʪʚʘʨʠʥʫ 

ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ ʧʝʨʝʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (50 ɻʮ, 1,5 ʤɸ) ʪʨʠʚʘʣʽʩʪʶ 0,2 

ʩʝʢʫʥʜʠ, ʧʨʠ ʮʴʦʤʫ ʱʫʨ ʤʘʚ ʚʠʡʪʠ ʟ ʪʝʤʥʦʾ ʢʘʤʝʨʠ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ 10-ʪʠ 

ʩʝʢʫʥʜ ʪʚʘʨʠʥʘ ʥʝ ʧʦʚʝʨʪʘʣʘʩʷ ʚ ʪʝʤʥʫ ʢʘʤʝʨʫ ʾʾ ʧʦʚʝʨʪʘʣʠ ʚ ʢʣʽʪʢʫ, ʷʢʱʦ 

ʟʘʭʦʜʠʣʘ ʚ ʪʝʤʥʫ ʢʘʤʝʨʫ ʧʦʚʪʦʨʥʦ ʥʘʥʦʩʠʣʠ ʧʦʜʨʘʟʥʝʥʥʷ. ɼʣʷ ʫʯʘʩʪʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʣʠʰʝ ʪʽ ʪʚʘʨʠʥʠ, ʷʢʽ ʥʝ ʟʘʭʦʜʠʣʠ ʚ 

ʪʝʤʥʫ ʢʘʤʝʨʫ ʧʨʦʪʷʛʦʤ 180-ʪʠ ʩʝʢʫʥʜ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ, ʪʦʙʪʦ ʟʽ ʩʪʽʡʢʦʶ 

ʧʘʤôʷʪʪʶ ʧʨʦ ʙʽʣʴ ʫ ʪʝʤʥʽʡ ʢʘʤʝʨʽ. 

ʏʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ ɺʍ 

(ʄ=31,35Ñ3,2 ʢʇʘ) ʪʘ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ ʚʢʘʟʘʥʽ ʪʝʨʤʽʥʠ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʚʭʦʜʫ ʚ 

ʪʝʤʥʫ ʢʘʤʝʨʫ ʫ ʪʚʘʨʠʥ ʪʨʴʦʭ ʛʨʫʧ. 
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2.6 ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʙʽʦʤʝʪʘʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʤʝʪʘʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʢʨʠʪʠ ʾʭ 

ʟʥʘʯʝʥʥʷ ʫ ʧʘʪʦʛʝʥʝʟʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʟʘʚʜʷʢʠ 

ʟʘʣʫʯʝʥʥʶ ʙʽʦʤʝʪʘʣʽʚ ʫ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʥʝʡʨʦʥʽʚ [232]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʤʝʪʘʣʽʚ ʩʪʚʦʨʠʣʠ ʦʢʨʝʤʽ ʛʨʫʧʠ, ʷʢʽ ʧʽʜʜʘʚʘʣʠʩʴ ʜʽʾ 

ɺʍ ʜʣʷ ʟʘʙʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟ ʩʝʨʝʜʥʽʤ ʪʠʩʢʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʚ 1-ʡ ʜʦʙʽ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ (ʄ=33,02Ñ3,4 ʢʇʘ), 3-ʡ ʜʦʙʽ (ʄ=31,08Ñ3,4 ʢʇʘ), 

7-ʡ ʜʦʙʽ (ʄ=30,2Ñ3,4 ʢʇʘ), 14-ʡ ʜʦʙʽ (ʄ=30,88Ñ1,2 ʢʇʘ), 21-ʡ ʜʦʙʽ 

(ʄ=30,3Ñ3,4 ʢʇʘ), 28-ʡ ʜʦʙʽ (ʄ=31,2Ñ1,2 ʢʇʘ) ʪʘ ʥʘʜʘʣʽ ʪʚʘʨʠʥʘʤ ʪʨʴʦʭ ʛʨʫʧ 

ʚ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʜʝʥʴ ʧʨʦʚʦʜʠʣʠ ʝʚʪʘʥʘʟʽʶ ʛʘʣʦʪʘʥʦʤ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʠʣʫʯʝʥʥʷʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʜʣʷ ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ (ɽɼʈʌɸ) ʥʘ ʘʥʘʣʽʟʘʪʦʨʽ EXPERT 3 XL. 

ʎʝʡ ʘʥʘʣʽʟ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʬʽʟʠʯʥʠʭ ʥʝʨʫʡʥʽʚʥʠʭ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʽʚ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [233]. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʦʙôʻʢʪʘ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʢʘʣʽʙʨʦʚʢʠ ʪʘ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʦʙʦʧʽʜʛʦʪʦʚʢʠ, ʧʨʷʤʠʡ ʝʢʩʧʨʝʩ-ʘʥʘʣʽʟ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʝʢʪʨʘ ʙʽʦʝʣʝʤʝʥʪʽʚ (ʚʽʜ Na ʜʦ U) ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ 

ʚʠʩʦʢʦʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʠ ʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʙʫʜʴ-ʷʢʦʛʦ ʚʟʽʨʮʷ, ʟʦʢʨʝʤʘ ʫ 

ʪʢʘʥʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʌʨʘʛʤʝʥʪʠ (ʧʝʨʝʜʥʽʡ ʤʦʟʦʢ, ʤʦʟʦʯʦʢ) ʥʘʪʠʚʥʦʛʦ ʥʝʬʽʢʩʦʚʘʥʦʛʦ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʥʦʩʠʣʠ ʫ ʚʠʤʽʨʶʚʘʣʴʥʫ ʢʘʤʝʨʫ ʟ ʝʢʩʧʦʟʠʮʽʻʶ ʦʧʨʦʤʽʥʝʥʥʷ 

10 ʭʚʠʣʠʥ (600 ʩ). ʇʽʩʣʷ ʮʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(ʚʠʨʦʙʥʠʢ: ʊʆɺ çʅʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ɯʥʩʪʠʪʫʪ ʘʥʘʣʽʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ (ʊʆɺ çɯʅɸʄè), ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʝ ʦʙʣʘʩʥʝ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠè ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʈʘʜʠ ʧʨʦʚʦʜʠʣʠ ʨʦʟʨʘʭʫʥʢʠ ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ. ʇʨʦʛʨʘʤʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ 

ʚʽʜʩʦʪʢʘʭ (ɤ) ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʣʘʜʫ ʪʘ 
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ʥʘʧʠʩʘʥʘ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ ʫ ʚʠʛʣʷʜʽ ʩʣʽʚ ʪʘ ʮʠʬʨ, 

ʩʭʝʤ, ʢʦʜʽʚ) ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ ʩʧʝʢʪʨʘ. ʊʦʤʫ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʽʢʽʚ ʩʧʝʢʪʨʽʚ ʪʘ ʪʘʙʣʠʮʴ ʜʣʷ ʢʦʞʥʦʛʦ 

ʟʨʘʟʢʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʘʩʦʚʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ. 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ ʙʽʦʤʝʪʘʣʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʴ Cu/Fe, Cu/Zn, Zn/Fe ʪʘ ʧʦʨʽʚʥʶʚʘʣʠ ʜʘʥʽ ʤʽʞ 

ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ. 

 

2.7 ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʱʫʨʽʚ 

 

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ 

ʥʘʷʚʥʽʩʪʴ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʝʨʚʠʥʥʝ ʫʰʢʦʜʞʝʥʥʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʫ ʨʦʟʢʨʠʪʪʽ ʧʘʪʦʛʝʥʝʟʫ ɺɯʊɻʄ, ʘʜʞʝ 

ʥʝʡʨʦʥʠ ʚʢʨʘʡ ʯʫʪʣʠʚʽ ʜʦ ʚʧʣʠʚʫ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʯʝʨʝʟ ʘʢʪʠʚʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʘ ʚʝʣʠʢʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʫ ʩʪʨʫʢʪʫʨʽ [234]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ 

ʘʢʪʠʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʝʥʟʠʤʽʚ ʢʨʦʚʽ ʱʫʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ, ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʽʥʪʘʢʪʥʦʾ ʛʨʫʧ. 

ʑʫʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ ʧʦʚʽʪʨʷʥʦʾ 

ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʫ ʜʥʽ, ʱʦ ʥʘ ʤʦʤʝʥʪ ʟʘʙʦʨʫ ʢʨʦʚʽ ʚʽʜʧʦʚʽʜʘʣʠ ʥʝʦʙʭʽʜʥʠʤ 

ʪʝʨʤʽʥʘʤ ʜʦʩʣʽʜʞʝʥʥʷ - ʜʣʷ 1-ʾ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʪʠʩʢ ɺʍ 

ʚʽʜʧʦʚʽʜʘʚ ʄ=29,45Ñ3,4 ʢʇʘ, ʜʣʷ 3-ʾ ʜʦʙʠ ʄ=30,05Ñ2,7 ʢʇʘ, ʜʣʷ 7-ʾ ʜʦʙʠ 

ʄ=30,52Ñ3,1 ʢʇʘ, ʜʣʷ 14-ʾ ʜʦʙʠ ʄ=29,08Ñ2,6 ʢʇʘ, ʘ ʟʙʽʨ ʢʨʦʚʽ ʫ ʪʚʘʨʠʥ ʫʩʽʭ 

ʛʨʫʧ ʧʨʦʚʦʜʠʣʠ ʚ ʦʜʠʥ ʜʝʥʴ. 

ɼʣʷ ʮʴʦʛʦ ʱʫʨʽʚ ʥʘʨʢʦʪʠʟʫʚʘʣʠ ʛʘʣʦʪʘʥʦʤ ʽ ʜʝʢʘʧʽʪʫʚʘʣʠ. ɼʣʷ ʟʘʙʦʨʫ 

ʢʨʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʘʢʫʫʤʥʽ ʧʨʦʙʽʨʢʠ Vacutest Kima K3EDTA 16.2 mg, 9 

ml (Italy). 
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2.7.1 ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʨʽʚʥʷ ʢʘʪʘʣʘʟʠ ʚ ʢʨʦʚʽ ʱʫʨʽʚ 

 

ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ (EC1.11.1.6; Systematic name: hydrogen-

peroxide:hydrogen-peroxide oxidoreductase) ʚʠʟʥʘʯʘʣʠ ʟʘ ʰʚʠʜʢʽʩʪʶ 

ʟʤʝʥʰʝʥʥʷ (ʫʪʠʣʽʟʘʮʽʾ) ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʥʢʫʙʘʮʽʾ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʘʢʮʽʻʶ ʟ ʤʦʣʽʙʜʘʪʦʤ ʘʤʦʥʽʶ, 

ʷʢʠʡ ʜʘʻ ʩʪʽʡʢʠʡ ʟʘʙʘʨʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ʢʦʣʦʨʠʤʝʪʨʠʯʥʦ 

ʧʨʠ ʚʠʟʥʘʯʝʥʽʡ ʜʦʚʞʠʥʽ ʭʚʠʣʽ (405 ʥʤ). 

ɸʥʘʣʽʟʫʚʘʣʠ ʧʣʘʟʤʫ ʢʨʦʚʽ ʱʫʨʽʚ, ʷʢʘ ʟʙʝʨʽʛʘʣʘʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ï 20 

0ʉ. ʇʦ 50 ʤʢʣ ʧʣʘʟʤʠ ʢʨʦʚʽ ʱʫʨʽʚ ʙʫʣʦ ʧʝʨʝʥʝʩʝʥʦ ʫ ʮʝʥʪʨʠʬʫʞʥʽ ʧʨʦʙʽʨʢʠ 

ʦʙôʻʤʦʤ 1,6 ʤʣ ʟ ʨʦʟʨʘʭʫʥʢʦʤ 1 ʢʦʥʪʨʦʣʴʥʘ ʪʘ 1 ʜʦʩʣʽʜʥʘ ʧʨʦʙʘ ʜʣʷ 1 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ. ʋ ʢʦʥʪʨʦʣʴʥʽ ʧʨʦʙʠ ʜʦʜʘʚʘʣʠ ʧʦ 50 ʤʢʣ 0,2 %-ʛʦ 

ʘʟʠʜʫ ʥʘʪʨʽʶ (NaN3) ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ, ʧʽʩʣʷ ʯʦʛʦ ʫ ʚʩʽ 

ʧʨʦʙʽʨʢʠ ʙʫʣʦ ʜʦʜʘʥʦ ʧʦ 1 ʤʣ 0,03 %-ʛʦ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (H2O2), ʽʥʢʫʙʘʮʽʶ 

ʨʝʘʢʪʠʚʥʦʾ ʩʫʤʽʰʽ ʧʨʦʚʦʜʠʣʠ ʫ ʪʝʤʨʷʚʽ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +25 0ʉ ʚʧʨʦʜʦʚʞ 1 

ʭʚʠʣʠʥʠ (ʪʝʨʤʦʩʪʘʪ ʊʉ-80) ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʤʦʣʝʢʫʣ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 

ʢʘʪʘʣʘʟʦʶ ʧʨʦʪʷʛʦʤ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʯʘʩʫ. 

ʆʜʨʘʟʫ ʧʽʩʣʷ ʮʴʦʛʦ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʽʥʛʽʙʫʚʘʣʠ ʜʦʜʘʚʘʥʥʷʤ ʧʦ 50 

ʤʢʣ 0,2 %-ʛʦ ʘʟʠʜʫ ʥʘʪʨʽʶ (NaN3) ʜʦ ʢʦʞʥʦʾ ʟ ʜʦʩʣʽʜʥʠʭ ʧʨʦʙʽʨʦʢ. ɼʦ ʩʫʤʽʰʽ 

ʫ ʚʩʽʭ (ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ) ʧʨʦʙʽʨʢʘʭ ʜʦʜʘʚʘʣʠ ʧʦ 0,5 ʤʣ 4 %-ʛʦ 

ʤʦʣʽʙʜʘʪʫ ʘʤʦʥʽʶ ((NH4)2MoO4) ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ ʟʘʙʘʨʚʣʝʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʽʟ ʥʝʟʨʫʡʥʦʚʘʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʧʽʩʣʷ ʯʦʛʦ ʩʫʤʽʰ 

ʫ ʧʨʦʙʽʨʢʘʭ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 2 ʭʚ ʧʨʠ 300 g (ʮʝʥʪʨʠʬʫʛʘ MPW-55, 

ʇʦʣʴʱʘ) ʜʣʷ ʦʩʘʜʞʝʥʥʷ ʥʝʨʦʟʯʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʉʫʧʝʨʥʘʪʘʥʪ ʚʽʜʙʠʨʘʣʠ ʧʦ 200 ʤʢʣ ʫ ʣʫʥʢʫ ʤʽʢʨʦʧʣʘʥʰʝʪʫ (ʜʦʩʣʽʜʥʫ 

ʧʨʦʙʫ ʜʫʙʣʶʚʘʣʠ) ʪʘ ʚʠʤʽʨʶʚʘʣʠ ʘʙʩʦʨʙʮʽʶ ʩʫʧʝʨʥʘʪʘʥʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʧʣʘʥʰʝʪʥʦʛʦ ʬʦʪʦʤʝʪʨʘ Multiscan FC (Thermo Fisher Scientific, ʂʠʪʘʡ, 

2019) ʧʨʠ 405 ʥʤ [235]. 
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ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ (ʤʢʤʦʣʴ/ʩÅʣ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ 2.1: 

 

                                                                 ˒
ˍ

 ,                                           

(2.1) 

 

ʜʝ ɽ ï ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ, ʤʢʤʦʣʴ/ʩÅʣ; ȹA ï ʨʽʟʥʠʮʷ ʚ ʦʧʪʠʯʥʽʡ 

ʱʽʣʴʥʦʩʪʽ ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤ ʽ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʟʨʘʟʢʘʤʠ, (ɸʢ ï ɸʜ); V ï ʦʙôʻʤ 

ʟʨʘʟʢʘ, ʤʣ; ʂ ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 1 ʣʽʪʨ ʧʣʘʟʤʠ ʢʨʦʚʽ, 10000; t ï ʯʘʩ 

ʽʥʢʫʙʘʮʽʾ ʫ ʩʝʢʫʥʜʘʭ; Ů ï ʢʦʝʬʽʮʽʻʥʪ ʤʦʣʷʨʥʦʾ ʝʢʩʪʠʥʢʮʽʾ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, 

22,2 ʄ-1Åcm-1. 

 

2.7.2 ɺʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ 

ʱʫʨʽʚ 

 

ɸʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ (Glutathione-disulfide reductase (GR) (EC 

1.8.1.7) ʚʠʟʥʘʯʘʣʠ ʫ ʨʦʟʯʠʥʽ ʛʝʤʦʣʽʟʘʪʫ ʝʨʠʪʨʦʮʠʪʽʚ ʱʫʨʽʚ. 

ɻʝʤʦʣʽʟʘʪ ʝʨʠʪʨʦʮʠʪʽʚ ʦʪʨʠʤʫʚʘʣʠ ʤʝʪʦʜʦʤ ʟʘʤʦʨʦʞʫʚʘʥʥʷ-ʚʽʜʪʘʚʘʥʥʷ, 

ʜʣʷ ʯʦʛʦ ʩʧʦʯʘʪʢʫ ʟʨʘʟʢʠ ʢʨʦʚʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2500 g ʧʨʦʪʷʛʦʤ 10 

ʭʚʠʣʠʥ, ʚʽʜʙʠʨʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʪʘ ʪʨʠʯʽ ʧʨʦʤʠʚʘʣʠ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʇʦʪʽʤ ʝʨʠʪʨʦʮʠʪʠ ʛʝʤʦʣʽʟʫʚʘʣʠ ʤʝʪʦʜʦʤ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ-ʚʽʜʪʘʚʘʥʥʷ ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:5 ʟʘ ʦʙʩʷʛʦʤ. ʂʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ ʚʠʜʘʣʷʣʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 14000 g ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ. ɻʝʤʦʣʽʟʘʪ ʝʨʠʪʨʦʮʠʪʽʚ 

ʟʙʝʨʽʛʘʣʠ ʧʨʠ -20 0ʉ [236]. 

ɻʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ ʚʽʜʥʦʚʣʶʻ ʦʢʠʩʥʝʥʠʡ ʛʣʫʪʘʪʽʦʥ (GSSG) ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʅɸɼʌʅ ʜʦ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ GSH, ʷʢʠʡ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ 

ɼʊʅɹ (ʨʝʘʢʪʠʚ ɽʣʤʘʥʘ) ʫʪʚʦʨʶʻ ʟʘʙʘʨʚʣʝʥʽ ʧʨʦʜʫʢʪʠ ʨʝʘʢʮʽʾ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʟ ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 412 ʥʤ. 
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ɸʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʚʠʟʥʘʯʘʣʠ ʫ ʨʦʟʚʝʜʝʥʦʤʫ 1:10 0,9 % 

ʨʦʟʯʠʥʦʤ NaCl ʛʝʤʦʣʽʟʘʪʽ ʝʨʠʪʨʦʮʠʪʽʚ [237]. 

ʉʫʤʽʰ ʟʽ 100 ʤʢʣ ʨʦʟʚʝʜʝʥʦʛʦ ʛʝʤʦʣʽʟʘʪʫ ʢʨʦʚʽ ʱʫʨʽʚ ʪʘ 0,2 ʤʣ 4 ʤʄ 

ʨʦʟʯʠʥʫ ʦʢʠʩʥʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (GSSG) ʽʥʢʫʙʫʚʘʣʠ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʦʪʷʛʦʤ 5 

ʭʚʠʣʠʥ ʧʨʠ +37 0ʉ. ʉʫʤʽʰ ʨʦʟʧʦʜʽʣʷʣʠ ʧʦ 100 ʤʢʣ ʫ ʢʦʥʪʨʦʣʴʥʫ ʪʘ ʜʦʩʣʽʜʥʫ 

ʤʽʢʨʦʧʨʦʙʽʨʢʠ. ɼʦ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʦʜʨʘʟʫ ʜʦʜʘʚʘʣʠ 10 ʤʢʣ 5,35 ʤʄ 

ʨʦʟʯʠʥʫ ʅɸɼʌʅ, ʧʽʩʣʷ ʯʦʛʦ ʫʩʽ ʟʨʘʟʢʠ ʧʝʨʝʥʦʩʠʣʠ ʜʦ ʪʝʨʤʦʩʪʘʪʘ ʪʘ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ ʧʨʠ +37 0ʉ. ɺʥʝʩʝʥʥʷ 100 ʤʢʣ 10 % 

ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʟʫʧʠʥʷʣʦ ʨʝʘʢʮʽʶ, ʧʽʩʣʷ ʯʦʛʦ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʧʨʦʙʠ 

ʜʦʜʘʚʘʣʠ 10 ʤʢʣ 5,35 ʤʄ ʨʦʟʯʠʥʫ ʅɸɼʌʅ2. 

ɿʨʘʟʢʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ ʱʝ 10 ʭʚʠʣʠʥ, ʧʦʪʽʤ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 15 

ʭʚʠʣʠʥ ʧʨʠ 300 g, ʚʽʜʙʠʨʘʣʠ ʧʦ 200 ʤʢʣ ʩʫʧʝʨʥʘʪʘʥʪʘ ʫ ʣʫʥʢʠ ʤʽʢʨʦʧʣʘʥʰʝʪʘ 

ʪʘ ʜʦʜʘʚʘʣʠ ʧʦ 20 ʤʢʣ 10 ʤʄ ʨʝʘʢʪʠʚʫ ɽʣʤʘʥʘ ʫ ʢʦʞʥʫ ʣʫʥʢʫ. 

ʇʽʩʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ 

(ʤʢʤʦʣʴ ʅɸɼʌʅ/ʛ Hb) ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʽʟʥʠʮʝʶ ʤʽʞ ʧʦʛʣʠʥʘʥʥʷʤ ʧʨʠ 405 ʥʤ ʫ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ 

ʫ ʧʨʦʙʘʭ ʢʨʦʚʽ ʱʫʨʽʚ. 

 

2.7.3 ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ 

ʱʫʨʽʚ 

 

ɸʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ (Glutathione peroxidase (GPx) (EC 

1.11.1.9) ʚʠʟʥʘʯʘʣʠ ʫ ʨʦʟʯʠʥʽ ʛʝʤʦʣʽʟʘʪʫ ʝʨʠʪʨʦʮʠʪʽʚ ʱʫʨʽʚ. 

ʉʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʛʝʤʦʣʽʟʘʪʫ ʝʨʠʪʨʦʮʠʪʽʚ ʜʠʚʠʪʠʩʴ ʫ ʧ. 2.7.2. 

ɻʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ ʢʘʪʘʣʽʟʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ GSH, ʪʦʤʫ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʦʢʠʩʥʝʥʥʽ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (GSH), ʷʢʠʡ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ 5,5-ʜʠʪʽʦʙʽʩ-

2-ʥʽʪʨʦʙʝʥʟʦʡʥʦʶ ʢʠʩʣʦʪʦʶ (ɼʊʅɹ) ʫʪʚʦʨʶʻ ʟʘʙʘʨʚʣʝʥʽ ʘʥʦ̔ʥʠ 2-ʥ̔ʪʨʦ-5-

ʪ̔ʦʙʝʥʟʦʘʪʘ ʟ ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 412 ʥʤ. 
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ɸʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʚʠʟʥʘʯʘʣʠ ʫ ʨʦʟʚʝʜʝʥʦʤʫ 0,9 % 

ʨʦʟʯʠʥʦʤ NaCl ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:40 ʛʝʤʦʣʽʟʘʪʽ ʝʨʠʪʨʦʮʠʪʽʚ [238]. 

ʈʦʟʚʝʜʝʥʠʡ ʛʝʤʦʣʽʟʘʪ ʝʨʠʪʨʦʮʠʪʽʚ (100 ʤʢʣ) ʟʤʽʰʫʚʘʣʠ ʟ 650 ʤʢʣ 

ʩʫʤʽʰʽ ʨʦʟʯʠʥʽʚ, ʷʢʘ ʤʽʩʪʠʣʘ 10 ʤʄ ʪʨʠʩ-HCl ʙʫʬʝʨʫ (ʨʅ 7,4), 12 ʤʄ ʘʟʠʜʫ 

ʥʘʪʨʽʶ ʪʘ 6 ʤʄ ɽɼʊɸ. 

ʇʦʪʽʤ ʜʦʜʘʚʘʣʠ 250 ʤʢʣ 2 ʤʄ ʨʦʟʯʠʥʫ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (GSH) 

ʪʘ 250 ʤʢʣ 1,8 ʤʄ ʨʦʟʯʠʥʫ ʧʝʨʦʢʩʠʜʫ ʛʽʜʨʦʛʝʥʫ (ʅ2ʆ2) ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʫ 

ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ +25 0ʉ ʧʨʦʪʷʛʦʤ 15 ʭʚʠʣʠʥ. ʈʝʘʢʮʽʶ ʟʫʧʠʥʷʣʠ ʜʦʜʘʚʘʥʥʷʤ 1,5 

ʤʣ 7,5 % ʨʦʟʯʠʥʫ ʤʝʪʘʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ, ʧʽʩʣʷ ʯʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʟʨʘʟʢʠ 

ʧʨʠ 300 g ʚʧʨʦʜʦʚʞ 5 ʭʚʠʣʠʥ. 

ʉʫʧʝʨʥʘʪʘʥʪ ʟʤʽʰʫʚʘʣʠ ʟ 25 ʤʢʣ 10 ʤʄ ʨʦʟʯʠʥʫ 5,5-ʜʠʪʽʦʙʽʩ-2-

ʥʽʪʨʦʙʝʥʟʦʡʥʦʾ ʢʠʩʣʦʪʠ (ʨʝʘʛʝʥʪʫ ɽʣʤʘʥʘ), 200 ʤʢʣ ʩʫʤʽʰʽ ʧʝʨʝʥʦʩʠʣʠ ʫ 

ʣʫʥʢʠ ʤʽʢʨʦʧʣʘʥʰʝʪʘ ʪʘ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʧʨʠ 405 ʥʤ. 

ɸʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ (ʤʢʤʦʣʴ GSH/ʛ Hb) ʚʠʟʥʘʯʘʣʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ ʫ ʧʨʦʙʘʭ ʢʨʦʚʽ ʱʫʨʽʚ. 

 

2.7.4 ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʘ Brain Derived 

Neurotrophic Factor ʫ ʢʨʦʚʽ ʱʫʨʽʚ 

 

ʈʽʚʥʽ Brain Derived Neurotrophic Factor (BDNF) ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʩʝʥʜʚʽʯ-ʥʘʙʦʨʫ ʜʣʷ ʬʝʨʤʝʥʪʥʦʛʦ ʽʤʫʥʦʩʦʨʙʝʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ELISA (FineTestÈ, Catalogue ˉ ER0008). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʨʦʮʝʜʫʨʘ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʡ 

ʚʠʨʦʙʥʠʢʘ. ʎʝʡ ʥʘʙʽʨ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʩʝʥʜʚʽʯ-ʟʚôʷʟʘʥʦʛʦ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 96-ʣʫʥʢʦʚʠʡ ʧʣʘʥʰʝʪ ʟ 

ʧʦʧʝʨʝʜʥʴʦ ʥʘʥʝʩʝʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʜʦ BDNF. ɿʨʘʟʢʠ ʙʽʜʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ 

EDTA ʧʣʘʟʤʠ (50 ʤʢʣ) ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʚʦʜʠʣʠ (1/2, ʦʙôʻʤ/ʦʙôʻʤ) ʫ ʙʫʬʝʨʽ, ʱʦ 

ʥʘʜʘʻʪʴʩʷ ʫ ʥʘʙʦʨʽ. ʉʪʘʥʜʘʨʪʠ ʨʦʟʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʥʘʜʘʥʦʶ ʤʝʪʦʜʠʢʦʶ. ʋʩʽ 

ʘʥʘʣʽʟʠ ʧʨʦʚʦʜʠʣʠ ʫ ʜʚʦʭ ʧʦʚʪʦʨʝʥʥʷʭ. ʉʪʘʥʜʘʨʪʠ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ 
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ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʚʥʦʩʠʣʠ ʜʦ ʣʫʥʦʢ, ʧʽʩʣʷ ʯʦʛʦ ʜʦʜʘʚʘʣʠ ʢʦʥ'ʶʛʦʚʘʥʽ ʟ 

ʙʽʦʪʠʥʦʤ ʘʥʪʠʪʽʣʘ ʜʦ BDNF. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʥʝʟʚ'ʷʟʘʥʽ ʢʦʥ'ʶʛʘʪʠ ʚʠʜʘʣʷʣʠ 

ʪʨʠʯʽ ʧʨʦʤʠʚʥʠʤ ʙʫʬʝʨʦʤ. 

ʇʽʩʣʷ ʟʤʠʚʘʥʥʷ ʥʝʟʚ'ʷʟʘʥʠʭ ʢʦʥ'ʶʛʘʪʽʚ, ʜʣʷ ʽʤʫʥʦʜʝʪʝʢʮʽʾ 

ʙʽʦʪʠʥʽʣʦʚʘʥʠʭ ʙʽʣʢʽʚ, ʜʦʜʘʚʘʣʠ HRP-ʩʪʨʝʧʪʘʚʽʜʠʥ (SABC). ʇʽʩʣʷ 

ʧ'ʷʪʠʨʘʟʦʚʦʛʦ ʧʨʦʤʠʚʘʥʥʷ ʜʦʜʘʚʘʣʠ ʩʫʙʩʪʨʘʪ TMɹ (ʨʦʟʯʠʥ 3,3',5,5'-

ʪʝʪʨʘʤʝʪʠʣʙʝʥʟʠʜʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ) ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʟ 

ʧʝʨʦʢʩʠʜʘʟʦʶ ʭʨʦʥʫ (HRP). ʇʝʨʦʢʩʠʜʘʟʘ ʭʨʦʥʫ ʧʨʠ ʽʥʢʫʙʘʮʽʾ ʧʨʦʪʷʛʦʤ 20 ʭʚ 

ʢʘʪʘʣʽʟʫʚʘʣʘ ʦʢʠʩʥʝʥʥʷ TMɹ ʟ ʦʪʨʠʤʘʥʥʷʤ ʧʨʦʜʫʢʪʫ ʨʝʘʢʮʽʾ ʩʠʥʴʦʛʦ 

ʢʦʣʴʦʨʫ, ʷʢʠʡ, ʧʽʜ ʜʽʻʶ ʜʦʜʘʥʦʛʦ ʧʦʪʽʤ ʩʪʦʧ-ʨʦʟʯʠʥʫ, ʥʘʙʫʚʘʚ ʞʦʚʪʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ. 

ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ (OD) ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ 

ʤʽʢʨʦʧʣʘʥʰʝʪʽʚ Thermo ScientificÊ MultiskanÊ FC ʧʨʠ 450 ʥʤ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ BDNF ʫ ʟʨʘʟʢʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʢʨʠʚʦʶ, ʷʢʫ 

ʙʫʜʫʚʘʣʠ ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ OD ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ ʢʦʨʝʛʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Curve Expert 1.4 ʥʘ ʚʝʙ-ʩʘʡʪʽ FineTest. ʄʝʞʘ ʯʫʪʣʠʚʦʩʪʽ 

ʥʘʙʦʨʫ ELISA BDNF ʩʪʘʥʦʚʠʪʴ 18,75 ʧʛ/ʤʣ. ʈʽʚʥʽ BDNF ʚ ʢʨʦʚʽ ʚʠʨʘʞʘʣʠ ʫ 

ʧʛ/ʤʣ. 

 

2.8 ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʱʫʨʽʚ: 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʪʘ ʢʦʥʪʨʦʣʴʥʽʡ, ʘʜʞʝ ʜʣʷ ʝʚʪʘʥʘʟʽʾ ʧʨʦʚʦʜʠʣʠ ʜʝʢʘʧʽʪʘʮʽʶ 

ʧʽʜ ʛʘʣʦʪʘʥʦʚʠʤ ʥʘʨʢʦʟʦʤ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʣʫʯʘʣʠ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʪʘ ʧʨʦʚʦʜʠʣʠ 

ʚʽʜʧʦʚʽʜʥʽ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʾ. 
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2.8.1 ʊʨʘʥʩʤʽʩʽʡʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ 

 

ɼʣʷ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ, ʛʽʧʦʢʘʤʧʘ 

ʪʘ ʤʦʟʦʯʢʘ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʝʚʪʘʥʘʟʽʾ ʪʘ 

ʧʦʜʘʣʴʰʦʾ ʢʨʘʥʽʦʪʦʤʽʾ ʚʠʣʫʯʘʣʠ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʬʨʘʛʤʝʥʪʠ ʪʘ ʬʽʢʩʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 2,5 %-ʚʦʛʦ ʨʦʟʯʠʥʫ ʛʣʶʪʘʨʘʣʴʜʝʛʽʜʫ, 

ʱʦ ʚʠʛʦʪʦʚʣʷʣʠ ʥʘ 0,1 ʄ ʬʦʩʬʘʪʥʦʤʫ ʙʫʬʝʨʽ (ʨʅ 7,3). 

ʇʦʩʪʬʽʢʩʘʮʽʶ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʫ 1 %-ʚʦʤʫ ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ 

OsO4 ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ. ɿʥʝʚʦʜʥʝʥʥʷ ʪʢʘʥʠʥʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʠʨʪʽʚ ʚʠʩʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʧʨʦʧʽʣʝʥʦʢʩʠʜʫ, ʧʽʩʣʷ ʯʦʛʦ ʤʘʪʝʨʽʘʣ 

ʧʦʤʽʱʘʣʠ ʚ ɽʧʦʥ-812 (çSPI-PonÊ 812 Epoxy Embedding Kitè, ʉʐɸ). 

ʋʣʴʪʨʘʪʦʥʢʽ ʟʨʽʟʠ ʟʘʚʪʦʚʰʢʠ 60-80 ʥʤ ʚʠʛʦʪʦʚʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣʴʪʨʘʤʽʢʨʦʪʦʤʫ ʋʄʊʇ-6ʄ (çSELMIè, ʋʢʨʘʾʥʘ) ʪʘ ʨʦʟʤʽʱʫʚʘʣʠ ʥʘ ʦʧʦʨʥʠʭ 

ʤʽʜʥʠʭ ʩʽʪʦʯʢʘʭ (Mesh Regular Grid 200). 

ʇʦʜʚʽʡʥʝ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʟʘ ʈʝʡʥʦʣʴʜʩʦʤ ʧʨʦʚʦʜʠʣʠ 5 %-ʚʠʤ ʚʦʜʥʠʤ 

ʨʦʟʯʠʥʦʤ ʫʨʘʥʽʣʘʮʝʪʘʪʫ ʧʨʦʪʷʛʦʤ 10 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +37 0ʉ ʟ ʥʘʩʪʫʧʥʦʶ 

ʽʤʧʨʝʛʥʘʮʽʻʶ ʨʦʟʯʠʥʦʤ ʮʠʪʨʘʪʫ ʩʚʠʥʮʶ ʧʦ ʤʝʪʦʜʫ ʈʝʡʥʦʣʴʜʩʘ ʧʨʦʪʷʛʦʤ 15 

ʭʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʤʽʩʽʡʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʤʽʢʨʦʩʢʦʧʘ ʇɽʄ-100-01 (çSELMIè, ʋʢʨʘʾʥʘ) ʧʨʠ ʥʘʧʨʫʟʽ ʧʨʠʩʢʦʨʝʥʥʷ 70-75 

ʢɺ ʽ ʧʝʨʚʠʥʥʠʭ ʟʙʽʣʴʰʝʥʥʷʭ ʚʽʜ 1500 ʜʦ 20000 ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʩʭʝʤʦʶ. 

ɼʦʩʣʽʜʞʝʥʦ ʫʩʽ ʧʦʣʷ ʟʦʨʫ ʪʘ ʧʨʦʚʝʜʝʥʦ ʬʦʪʦʬʽʢʩʘʮʽʶ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʾ ʩʠʩʪʝʤʠ ʚʠʚʦʜʫ ʟʦʙʨʘʞʝʥʴ SEO-SCAN. 

ɿʘʛʘʣʦʤ, ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʶ ʩʭʝʤʦʶ [239, 240]. 

ɿʘ 1-ʫ ʛʦʜʠʥʫ ʜʦ ʟʘʙʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʽʜʜʘʚʘʣʠ 

ʚʧʣʠʚʫ ɺʍ (ʄ=30,1Ñ2,9 ʢʇʘ). 
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2.8.2 ʉʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ 

 

ɿʘ ʜʦʙʫ ʜʦ ʟʘʙʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ 

ɺʍ (ʄ=29,6Ñ3,8 ʢʇʘ). ʋ ʚʽʜʧʦʚʽʜʥʽ ʪʝʨʤʽʥʠ ʪʚʘʨʠʥ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʛʨʫʧ 

ʥʘʨʢʦʪʠʟʫʚʘʣʠ ʪʘ ʜʝʢʘʧʽʪʫʚʘʣʠ, ʚʠʣʫʯʘʣʠ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʡ ʥʘʜʘʣʽ ʬʽʢʩʫʚʘʣʠ 

ʫ 10 % ʨʦʟʯʠʥʽ ʬʦʨʤʘʣʽʥʫ (ʨʅ 7,4) ʚʧʨʦʜʦʚʞ ʥʝ ʤʝʥʰʝ 24 ʛʦʜʠʥ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ [241, 242]. ʇʨʦʮʝʩ ʽʥʬʽʣʴʪʨʘʮʽʾ ʚʠʢʦʥʫʚʘʣʠ ʥʘ 

ʛʽʩʪʦʧʨʦʮʝʩʦʨʽ Microm STP-120 (Thermo Fisher Scientific, ʅʽʤʝʯʯʠʥʘ). ɿʨʘʟʢʠ 

ʟʥʝʚʦʜʥʶʚʘʣʠ ʫ ʚʠʩʭʽʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʽʟʦʧʨʦʧʘʥʦʣʫ (70 %, 80 %, 95 %, ʪʘ 

ʫ ʪʨʴʦʭ ʟʤʽʥʘʭ 100 % ʧʨʦʪʷʛʦʤ 90 ʭʚ ʥʘ ʢʦʞʥʫ ʟʤʽʥʫ), ʧʨʦʩʚʽʪʣʶʚʘʣʠ ʫ 

ʢʩʠʣʦʣʽ ʪʘ ʽʥʬʽʣʴʪʨʫʚʘʣʠ ʫ ʜʚʦʭ ʟʤʽʥʘʭ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʧʘʨʘʬʽʥʫ ʧʦ 120 ʭʚ ʥʘ 

ʢʦʞʥʫ ʟʤʽʥʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʽʥʬʽʣʴʪʨʦʚʘʥʽ ʧʘʨʘʬʽʥʦʤ ʪʢʘʥʠʥʠ ʟʘʣʠʚʘʣʠ ʫ 

ʧʘʨʘʬʽʥʦʚʽ ʙʣʦʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʮʽʾ ʟʘʣʠʚʢʠ HistoStar (Thermo Fisher 

Scientific, ʉʐɸ). ɿ ʙʣʦʢʽʚ ʦʪʨʠʤʫʚʘʣʠ ʩʝʨʽʡʥʽ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ ʥʝ ʙʽʣʴʰʝ 4 

ʤʢʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʪʦʤʫ Thermo HM 355S (Thermo Fisher Scientific, 

ʅʽʤʝʯʯʠʥʘ). ɿʨʽʟʠ ʢʦʞʥʦʛʦ ʟʨʘʟʢʫ ʪʢʘʥʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ 

ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʢʘʥʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʤʘʪʦʢʩʠʣʽʥʘ ʽ ʝʦʟʠʥʘ 

ʧʽʩʣʷ ʯʦʛʦ ʜʦʩʣʽʜʞʝʥʦ ʫʩʽ ʧʦʣʷ ʟʦʨʫ ʪʘ ʧʨʦʚʝʜʝʥʦ ʬʦʪʦʬʽʢʩʘʮʽʶ ʟʥʘʯʫʱʠʭ 

ʟʤʽʥ [243, 244]. 

ʄʽʢʨʦʩʢʦʧʽʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʽʚ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʩʢʦʧʫ Axio Imager 2 (Zeiss, ʅʽʤʝʯʯʠʥʘ) ʥʘ ʟʙʽʣʴʰʝʥʥʷʭ Ĭ100, Ĭ200 ʪʘ 

Ĭ400. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʪʘ ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ ʫ 

ʬʨʦʥʪʘʣʴʥʽʡ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʚ ʜʽʣʷʥʮʽ ʛʽʧʦʢʘʤʧʘ ʧʨʦʚʦʜʠʣʠ 

ʤʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ ImageJ. 

ʎʠʬʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʛʽʩʪʦʧʨʝʧʘʨʘʪʽʚ ʟʙʝʨʽʛʘʣʠ ʚ jpg-ʬʦʨʤʘʪʽ ʪʘ ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ (ʧʣʘʛʽʥʠ), Color 

Threshold, Analyze/ Set Measurments/Measure, ʥʘ ʽʥʚʝʨʪʦʚʘʥʠʭ ʯʦʨʥʦ-ʙʽʣʠʭ 
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ʟʦʙʨʘʞʝʥʥʷʭ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʣʠ % ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʥʘʙʨʷʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. 

 

2.8.3 ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ 

 

ɿʨʽʟʠ ʟʘʚʪʦʚʰʢʠ 4 ʤʢʤ ʥʘʥʦʩʠʣʠ ʥʘ ʘʜʛʝʟʠʚʥʽ ʧʨʝʜʤʝʪʥʽ ʩʢʝʣʴʮʷ 

Superfrost (Thermo, ʅʽʤʝʯʯʠʥʘ), ʜʘʣʽ ʚʦʥʠ ʜʝʧʘʨʘʬʽʥʽʟʫʚʘʣʠʩʷ ʢʩʠʣʦʣʦʤ ʪʘ 

ʨʝʛʽʜʨʘʪʫʚʘʣʠʩʷ. ɸʢʪʠʚʥʽʩʪʴ ʝʥʜʦʛʝʥʥʦʾ ʧʝʨʦʢʩʠʜʘʟʠ ʙʣʦʢʫʚʘʣʘʩʷ 3 % 

ʨʦʟʯʠʥʦʤ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʫ 70 % ʤʝʪʘʥʦʣʽ ʧʨʦʪʷʛʦʤ 20 ʭʚʠʣʠʥ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. ʇʦʪʽʤ ʟʨʽʟʠ ʧʨʦʤʠʚʘʣʠ ʫ ʪʨʴʦʭ ʟʤʽʥʘʭ ʥʘʪʨʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʙʫʬʝʨʫ (PBS) ʟ ʥʘʩʪʫʧʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʪʝʧʣʦʚʦʛʦ ʘʥʪʠʛʝʥʥʦʛʦ ʜʝʤʘʩʢʫʚʘʥʥʷ 

(HɯAR ï heat induced antigene retrieval) ʰʣʷʭʦʤ ʥʘʛʨʽʚʘʥʥʷ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʚ 

ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʽ ʟ ʨʅ=6.0 ʘʙʦ Tris-EDTA ʙʫʬʝʨʽ ʨʅ=9.0 (20 ʭʚʠʣʠʥ ʧʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 98 0ʉ) ʽʟ ʩʠʤʝʪʨʠʯʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʩʢʝʣʝʮʴ ʫ 

ʢʶʚʝʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ 2 ʤʣ ʜʝʪʝʨʛʝʥʪʫ Triton-X100 (Sigma, ʅʽʤʝʯʯʠʥʘ) ʥʘ 200 

ʤʣ ʙʫʬʝʨʘ [245, 246]. 

ʇʽʩʣʷ ʧʨʦʤʠʚʘʥʥʷ ʫ ʪʨʴʦʭ ʟʤʽʥʘʭ PBS, ʩʢʝʣʴʮʷ ʨʦʟʪʘʰʦʚʫʚʘʣʠ ʥʘ 

ʧʣʘʥʰʝʪʽ ʟ ʚʦʣʦʛʦʶ ʧʽʜʢʣʘʜʢʦʶ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʟ 1 % ʨʦʟʯʠʥʦʤ ʩʠʨʦʚʘʪʢʠ, ʱʦ 

ʙʣʦʢʫʻ (ʥʦʨʤʘʣʴʥʘ ʢʦʟʷʯʘ ʩʠʨʦʚʘʪʢʘ) ʫ 1 % BSA (ʙʠʯʘʯʠʡ ʩʠʨʦʚʘʪʢʦʚʠʡ 

ʘʣʴʙʫʤʽʥ) ʧʨʦʪʷʛʦʤ 20 ʭʚʠʣʠʥ. ʋ ʷʢʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʘʥʪʠʪʽʣʘ ʜʦ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ NO-ʩʠʥʪʘʟʠ, eNOS (ʢʣʦʥ ʄ221, ʨʦʟʚʝʜʝʥʥʷ 1:400, 

Abcam, ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚʩʪʚʦ); ʤʘʪʨʠʢʩʥʦʾ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ-2 (MMP-2) 

(ʢʣʦʥ 6E3F8, 1:1000, Abcam, ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚʩʪʚʦ). 

ʇʨʦʚʦʜʠʣʠ ʽʥʢʫʙʘʮʽʶ ʟʨʽʟʽʚ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʫ ʚʦʣʦʛʽʡ ʢʘʤʝʨʽ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 4 0ʉ ʧʨʦʪʷʛʦʤ ʥʦʯʽ. ɺʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʙʦʨʫ ʨʝʘʛʝʥʪʽʚ Master Polymer Plus Detection System (Master Diagnostica, 

ɯʩʧʘʥʽʷ), ʷʢʘ ʟʘʚʝʨʰʫʚʘʣʘʩʷ ʨʝʘʢʮʽʻʶ ʭʨʦʤʦʛʝʥʫ DAB ʟ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʧʝʨʦʢʩʠʜʘʟʠ ʭʨʦʥʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʫ 

ʤʽʩʮʷʭ ʟʚôʷʟʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʘʥʪʠʪʽʣʘ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʤʘʨʢʝʨʘʤʠ 
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[245]. ɼʣʷ ʬʦʥʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʷʜʝʨ ʟʨʽʟʠ ʜʦʜʘʪʢʦʚʦ ʬʘʨʙʫʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ɼʞʠʣʣʘ ʧʨʦʪʷʛʦʤ 30 ʩʝʢʫʥʜ. ʇʦʪʽʤ ʜʝʛʽʜʨʘʪʫʚʘʣʠ ʫ 

ʚʠʩʭʽʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʘʣʢʦʛʦʣʶ, ʧʨʦʩʚʽʪʣʶʚʘʣʠ ʫ ʢʩʠʣʦʣʽ ʪʘ ʨʦʟʤʽʱʫʚʘʣʠ 

ʫ ʢʽʥʮʝʚʝ ʩʝʨʝʜʦʚʠʱʝ ʧʽʜ ʧʦʢʨʠʚʥʽ ʩʢʝʣʴʮʷ. 

ʆʮʽʥʢʫ ʝʢʩʧʨʝʩʽʾ eNOS, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ ʩʫʜʠʥ, 

ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʢʦʥʩʪʘʪʘʮʽʾ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʮʴʦʛʦ 

ʤʘʨʢʝʨʫ. ʅʘ ʧʨʝʧʘʨʘʪʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʜʝ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʝʢʩʧʨʝʩʽʷ 

eNOS ʫ ʚʠʛʣʷʜʽ ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʚʽʟʫʘʣʴʥʦ ʦʮʽʥʶʚʘʣʠ ʩʪʫʧʽʥʴ 

ʚʠʨʘʟʥʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʟʘ ʛʨʘʜʽʻʥʪʦʤ ʢʦʣʴʦʨʫ - ʯʠʤ ʪʝʤʥʽʰʠʡ ʢʦʨʠʯʥʝʚʠʡ, ʪʠʤ 

ʩʫʪʪʻʚʽʰʘ ʝʢʩʧʨʝʩʽʷ. ɿʘʣʫʯʝʥʥʷ ʤʘʰʠʥʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʙʫʣʦ 

ʥʝʜʦʮʽʣʴʥʦ ʫ ʟʚôʷʟʢʫ ʽʟ ʤʘʣʦʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ ʤʘʡʙʫʪʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ MMP-2 ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʫ ʙʘʣʘʭ ʷʩʢʨʘʚʦʩʪʽ ʢʦʨʠʯʥʝʚʦʛʦ 

ʢʦʣʴʦʨʫ ʭʨʦʤʦʛʝʥʫ DAB ʧʨʦʛʨʘʤʦʶ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ Image J ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʣʘʛʽʥʫ Colour Deconvolution ʟ ʧʦʜʘʣʴʰʠʤ ʬʦʨʤʫʚʘʥʥʷʤ 

ʛʽʩʪʦʛʨʘʤ (ʛʨʘʬʽʢ ʚʠʤʽʨʶʚʘʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʥʘ ʷʢʦʤʫ ʯʘʩʪʦʪʘ 

ʢʦʞʥʦʛʦ ʚʽʜʪʽʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ ʣʽʥʽʡʥʦʾ ʜʽʘʛʨʘʤʠ), 

ʜʝ ʙʽʣʠʡ ʢʦʣʽʨ ʚʽʜʧʦʚʽʜʘʚ 255 ʙʘʣʽʚ (ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ), ʘ ʯʦʨʥʠʡ ʢʦʣʽʨ ï 

0 ʙʘʣʽʚ. ʄʝʥʰʠʡ ʙʘʣ ʷʩʢʨʘʚʦʩʪʽ ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ ʢʦʨʝʣʶʚʘʚ ʟʽ 

ʟʙʽʣʴʰʝʥʠʤ ʨʽʚʥʝʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ MMP-2. 

ɺ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʧʦʣʷʭ ʟʦʨʫ ʛʽʩʪʦʧʨʝʧʘʨʘʪʽʚ ʤʦʟʢʫ (ʟ ʥʘʡʙʽʣʴʰʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʣʽʪʠʥ ʟ ʝʢʩʧʨʝʩʽʻʶ ʤʘʨʢʝʨʘ) ʥʘʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʷ ʚʽʜʥʦʩʥʘ 

ʧʣʦʱʘ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ MMP-2 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ 

Color Threshold, Analyze/ Set Measurments/Measure. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 

ʦʮʽʥʶʚʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʧʣʦʱʽ ʜʦ ʧʣʦʱʽ ʧʦʣʷ ʟʦʨʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ Ĭ400. 

ʇʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʷʚʣʷʣʘ ʩʦʙʦʶ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʠʩʣʘ ʧʽʢʩʝʣʽʚ 

ʮʠʬʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʦʥ ʝʢʩʧʨʝʩʽʾ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʽʢʩʝʣʽʚ ʫ 

ʟʦʙʨʘʞʝʥʥʽ. ʇʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ 
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ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ MMP-2 ʧʽʜʣʷʛʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʦʧʨʘʮʶʚʘʥʥʶ ʫ 

ʧʨʦʛʨʘʤʽ ImageJ (ʨʠʩ. 2.5). 

 

 

ʈʠʩʫʥʦʢ 2.5 ï ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʫ ʧʨʦʛʨʘʤʽ ImageJ. 

 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ MMP-2 ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʫ ʙʘʣʘʭ ʷʩʢʨʘʚʦʩʪʽ ʢʦʨʠʯʥʝʚʦʛʦ 

ʢʦʣʴʦʨʫ ʭʨʦʤʦʛʝʥʫ DAB ʧʨʦʛʨʘʤʦʶ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ Image J ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʣʘʛʽʥʫ Colour Deconvolution ʟ ʧʦʜʘʣʴʰʠʤ ʬʦʨʤʫʚʘʥʥʷʤ 

ʛʽʩʪʦʛʨʘʤ (ʛʨʘʬʽʢ ʚʠʤʽʨʶʚʘʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʥʘ ʷʢʦʤʫ ʯʘʩʪʦʪʘ 

ʢʦʞʥʦʛʦ ʚʽʜʪʽʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ ʣʽʥʽʡʥʦʾ ʜʽʘʛʨʘʤʠ), 

ʜʝ ʙʽʣʠʡ ʢʦʣʽʨ ʚʽʜʧʦʚʽʜʘʚ 255 ʙʘʣʽʚ (ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ), ʘ ʯʦʨʥʠʡ ʢʦʣʽʨ ï 

0 ʙʘʣʽʚ. ʄʝʥʰʠʡ ʙʘʣ ʷʩʢʨʘʚʦʩʪʽ ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ ʢʦʨʝʣʶʚʘʚ ʟʽ 

ʟʙʽʣʴʰʝʥʠʤ ʨʽʚʥʝʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ MMP-2. 

ɺ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʧʦʣʷʭ ʟʦʨʫ ʛʽʩʪʦʧʨʝʧʘʨʘʪʽʚ ʤʦʟʢʫ (ʟ ʥʘʡʙʽʣʴʰʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʣʽʪʠʥ ʟ ʝʢʩʧʨʝʩʽʻʶ ʤʘʨʢʝʨʘ) ʥʘʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʷ ʚʽʜʥʦʩʥʘ 

ʧʣʦʱʘ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ MMP-2 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ 

Color Threshold, Analyze/Set Measurments/Measure. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 

ʦʮʽʥʶʚʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʧʣʦʱʽ ʜʦ ʧʣʦʱʽ ʧʦʣʷ ʟʦʨʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ Ĭ400. 

ʇʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʷʚʣʷʣʘ ʩʦʙʦʶ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʠʩʣʘ ʧʽʢʩʝʣʽʚ 
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ʮʠʬʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʦʥ ʝʢʩʧʨʝʩʽʾ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʽʢʩʝʣʽʚ ʫ 

ʟʦʙʨʘʞʝʥʥʽ. 

ʇʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʚʽʜʥʦʩʥʦʾ 

ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ MMP-2 ʧʽʜʣʷʛʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʦʧʨʘʮʶʚʘʥʥʶ ʚ ʧʨʦʛʨʘʤʘʭ 

Image J ʪʘ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ (ʧ. 2.9). 

 

2.9 ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ STATISTICA 6.1 (StatSoftInc., ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ 

AGAR909E415822FA) ʪʘ Microsoft Excel 

(https://www.microsoft.com/microsoft-365/free-office-online-for-the-web). 

ʇʝʨʝʚʽʨʢʫ ʛʽʧʦʪʝʟʠ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʐʘʧʽʨʦ-ʋʽʣʢʘ, ʧʝʨʝʚʽʨʢʫ ʛʽʧʦʪʝʟʠ ʧʨʦ ʨʽʚʥʽʩʪʴ 

ʜʠʩʧʝʨʩʽʡ ʟʘ ʢʨʠʪʝʨʽʻʤ ʃʝʚʽʥʘ. 

ɿʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʘʨʘʤʝʪʨʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʭ ʪʘ 

ʤʽʞʛʨʫʧʦʚʠʭ (ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʪʘ ʢʦʥʪʨʦʣʴʥʦʶ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ 

ʪʘ ʽʥʪʘʢʪʥʦʶ, ʢʦʥʪʨʦʣʴʥʦʶ ʪʘ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʘʤʠ) ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ: 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ (ʄ), ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (SD), ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ 

ʜʣʷ ʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ (ʊ) (ʦʮʽʥʢʘ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʛʨʫʧʠ), 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ANOVA (F) ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʧʘʨʥʠʤ ʧʦʨʽʚʥʷʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ (HSD). ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʽʩʥʠʭ 

ʦʟʥʘʢ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ ʨʽʚʥʦʩʪʽ ʜʠʩʧʝʨʩʽʡ 

ʧʦʨʽʚʥʶʚʘʥʠʭ ʚʠʙʽʨʦʢ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʜʽʘʥʫ (ʄʝ) ʪʘ ʨʦʟʤʘʭ ʚʠʙʽʨʢʠ ï 

ʤʽʥʽʤʘʣʴʥʝ ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ (min-max) ʽ ʢʨʠʪʝʨʽʡ ɺʽʣʢʦʢʩʦʥʘ (W) ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʚʠʙʽʨʦʢ, ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ 

ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (H) ʪʘ ʢʨʠʪʝʨʽʡ ɼʘʥʥʘ ï ʜʣʷ ʥʝʧʦʚôʷʟʘʥʠʭ ʚʠʙʽʨʦʢ. 

ɿʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʧʦʧʨʘʚʢʠ ɹʦʥʬʝʨʦʥʽ ʪʘ ʍʦʣʤʘ ʧʨʠ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʥʷʭ. 
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ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʍʽ-ʢʚʘʜʨʘʪ 

ʇʽʨʩʦʥʘ (c2). 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ (r). 

ʂʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ɺʍ ʪʘ ʛʘʣʦʪʘʥʫ ʦʪʨʠʤʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʚʪʦʨʥʠʭ ʚʠʤʽʨʽʚ (Repeated measures ANOVA) ʟ 

ʦʮʽʥʢʦʶ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʥʝʟʘʣʝʞʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʫ ʦʟʥʘʢʫ ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ (ʂ2, %). 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (p) ʜʣʷ ʫʩʽʭ ʚʠʜʽʚ 

ʘʥʘʣʽʟʫ ʧʨʠʡʤʘʣʦʩʷ <5 % (ʨ<0,05) [247]. 

 

2.10 ɹʽʦʝʪʠʢʘ ʪʘ ʝʚʪʘʥʘʟʽʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

 

ɺʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʧʨʦʚʦʜʠʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʜʘʣʝʛʽʜʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʽ 

ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʧʣʘʥʫ ʪʘ ʧʨʘʚʠʣ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ 

ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè ˉ 3447-IV ʚʽʜ 21.02.2006 ʨ., 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʤʠ 

ʫʩʪʘʥʦʚʘʤʠ ʜʦʩʣʽʜʽʚ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭè ˉ 249 ʚʽʜ 01.03.2012 ʨ., 

çɭʚʨʦʧʝʡʩʴʢʘ ʢʦʥʚʝʥʮʽʷ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ (ETS 123)è (1986 ʨ.), çɼʠʨʝʢʪʠʚʘ 

2010/63/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ɭʉ ʚʽʜ 22 ʚʝʨʝʩʥʷ 2010 ʨʦʢʫ 

ʧʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ ʮʽʣʷʭè, ʘ ʪʘʢʦʞ ʟʛʽʜʥʦ ʟ 

ʂʝʨʽʚʥʠʮʪʚʦʤ ʟ ʜʦʛʣʷʜʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʽ ARRIVE 

[248]. 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [222, 257, 

267, 287, 297, 300, 308, 318, 334, 347, 354, 355, 361, 400].  



111 

 

ʈʆɿɼɯʃ 3 

ɿʄɯʅʀ ʇʆɺɽɼɯʅʂʀ ʑʋʈɯɺ ɺ ɼʀʅɸʄɯʎɯ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɰ ɺʀɹʋʍʆ-ɯʅɼʋʂʆɺɸʅʆɰ ʊʈɸɺʄʀ 

ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ 

 

ɼʘʥʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʩʪʘʥ 

ʧʦʚʝʜʽʥʢʠ ʱʫʨʽʚ ʫ ʜʠʥʘʤʽʮʽ ɺɯʊɻʄ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʧʘʨʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʨʽʚʥʷʥʥʷ ʧʦʚʝʜʽʥʢʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘʜʘʣʽ ʪʝʩʪʘʭ, ʱʦ ʚʠʟʥʘʯʘʣʠ ʫ ʱʫʨʽʚ ʪʘʢʠʭ ʛʨʫʧ: 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʪʠ ʢʦʥʪʨʦʣʴʥʦʾ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʪʠ ʽʥʪʘʢʪʥʦʾ, 

ʢʦʥʪʨʦʣʴʥʦʾ ʧʨʦʪʠ ʽʥʪʘʢʪʥʦʾ. ɸ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʤʽʥ ʚ ʩʝʨʝʜʠʥʽ 

ʢʦʞʥʦʾ ʛʨʫʧʠ ʪʘ ʤʥʦʞʠʥʥʽ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʽ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʘʥʘʣʽʟʫ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʜʚʦʭ ʛʨʫʧ - 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʽʥʪʘʢʪʥʦʾ, ʧʦʚôʷʟʘʥʽ ʟ ʚʧʣʠʚʦʤ ʛʘʣʦʪʘʥʫ ʽ ʬʽʢʩʘʮʽʻʶ ʪʘ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʥʝ ʤʘʣʠ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʥʘ ʱʫʨʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

3.1 ʇʦʚʝʜʽʥʢʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʱʫʨʽʚ ʚ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʚ 

ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɿʥʘʯʥʽ ʝʬʝʢʪʠ ʜʽʾ ɺɯʊɻʄ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʥʘ ʧʦʚʝʜʽʥʢʫ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʱʫʨʽʚ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè ʙʫʣʠ ʦʯʝʚʠʜʥʠʤʠ. 

ʆʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʻ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ (ɻʈɸ), ʷʢʫ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʝʨʝʪʥʫʪʠʭ ʢʚʘʜʨʘʪʽʚ ʥʘ ʧʽʜʣʦʟʽ ʤʘʡʜʘʥʯʠʢʘ 

çɺʽʜʢʨʠʪʦʛʦ ʧʦʣʷè ʧʨʦʪʷʛʦʤ 3-ʭ ʭʚʠʣʠʥ ʫ ʢʦʞʥʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
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ɺ ʫʩʽʭ ʛʨʫʧʘʭ ɻʈɸ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʣʘʩʴ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʘʜʘʧʪʘʮʽʶ ʪʚʘʨʠʥ. ɺ ɽʢʩʧ ʛʨʫʧʽ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ɻʈɸ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʟʤʝʥʰʠʚʩʷ ʟ 36,3Ñ1,5 ʦʜ. ʜʦ 6,7Ñ1,4 ʦʜ., ʪʦʙʪʦ ʥʘ 

82% (ʨ<0,0001). ʋ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ɻʈɸ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʤʝʥʰʠʣʘʩʴ ʟ 27,9Ñ1,1 ʦʜ. ʜʦ 4,0Ñ0,7 ʦʜ. (ʥʘ 86%, ʨ<0,0001). ɯ ʫ ʱʫʨʽʚ ɯʥʪ 

ʛʨʫʧʠ ʫ ʮʝʡ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ɻʈɸ ʟʤʝʥʰʠʣʘʩʴ ʟ 26,9Ñ1,1 ʦʜ. ʜʦ 3,0Ñ0,5 

ʦʜ., ʥʘ 89%, ʨ<0,0001 (ʨʠʩ. 3.1). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʢʽʣʴʢʽʩʪʴ ʢʚʘʜʨʘʪʽʚ, ʱʦ ʧʦʚʥʽʩʪʶ ʧʝʨʝʪʠʥʘʣʠ 

ʪʚʘʨʠʥʠ ʧʨʦʪʷʛʦʤ ʪʝʩʪʫʚʘʥʥʷ (3 ʭʚ), 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=7), ɽʢʩʧ ʪʘ ɯʥʪ (n=7). 

ʈʠʩʫʥʦʢ 3.1 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʱʫʨʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè. 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʚ ʥʝʛʘʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʫʞʝ 

ʩʠʣʴʥʦʛʦ ʩʪʫʧʝʥʷ (r=-0,97, ʨ<0,001) ʟʤʽʥ ɻʈɸ ʚʽʜ ʜʠʥʘʤʽʢʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-

ʢʨʠʪʝʨʽʡ) ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 3-ʘ 

ʛʨʫʧʘʤʠ ʫ 1-ʫ (F=116,0, ʨ<0,0001), 3-ʶ (F=90,5, ʨ<0,0001) ʪʘ ʫ 7-ʫ (F=120,4, 

ʨ<0,0001) ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘ ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʦ ʪʘʢʽ 

ʨʽʚʥʽ: ʫ 14-ʫ ʜʦʙʫ F=16,3 ʧʨʠ ʨ<0,0001, ʫ 21-ʫ ʜʦʙʫ F=8,3 ʧʨʠ ʨ<0,01 ʪʘ ʫ 28-ʫ 

ʜʦʙʫ F=18,6 (ʨ<0,0001). ɺʦʜʥʦʯʘʩ ʜʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ɻʈɸ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ 
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ɯʥʪ ʛʨʫʧ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʽʩʪʘʚʥʦʶ 

ʧʨʠ p>0,05 ʫ ʚʩʽʭ ʧʦʨʽʚʥʷʥʥʷʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ. 

ʇʨʠ ʮʴʦʤʫ ʤʽʞʛʨʫʧʦʚʝ ʧʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʥʘ 1-ʫ ʜʦʙʫ ʧʽʩʣʷ ʽʥʜʫʢʮʽʾ 

ɺɯʊɻʄ ʧʦʢʘʟʘʣʦ, ʱʦ ʨʽʚʝʥʴ ɻʈɸ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʨʝʚʘʞʥʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʝʨʝʩʫʚʘʥʥʷ ʪʚʘʨʠʥʠ ʚ ʤʝʞʘʭ ʤʘʥʝʞʫ, ʚ ʛʨʫʧʽ ɽʢʩʧ ʙʫʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 30% 

(ʨ<0,0001) ʚʠʱʠʤ, ʥʽʞ ʫ ʛʨʫʧʽ ʂʦʥʪʨ ʽ ʥʘ 35% (ʨ<0,0001) ʚʠʱʠʤ, ʥʽʞ ʫ ʛʨʫʧʽ 

ɯʥʪ (ʨʠʩ. 3.1). ʇʽʟʥʽʰʝ (3-14-ʘ ʜʦʙʘ) ʮʝʡ ʪʠʧ ʘʢʪʠʚʥʦʩʪʽ ʧʦʤʽʪʥʦ 

ʧʨʠʛʥʽʯʫʚʘʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ, ʽ ʟʘʣʠʰʘʚʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ. 

ʊʘʢ, ʥʘ 3-ʶ ʜʦʙʫ ɻʈɸ ʛʨʫʧʠ ɽʢʩʧ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 29% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 32% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 7-ʫ ʜʦʙʫ ɻʈɸ 

ʛʨʫʧʠ ɽʢʩʧ ʪʘʢʦʞ ʟʥʠʞʫʚʘʣʘʩʴ ʥʘ 35% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 

38% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 14-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʩʪʘʥʦʚʠʣʠ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʪʥʫʪʠʭ ʢʚʘʜʨʘʪʽʚ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʥʘ 23% (ʨ<0,01) ʽ ʟ ɯʥʪ ʥʘ 28% (ʨ<0,0001). ʇʦʪʽʤ, ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʟʥʦʚʫ ʧʦʤʽʪʥʦ ʧʝʨʝʚʠʱʫʚʘʚ ʟʥʘʯʝʥʥʷ ʂʦʥʪʨ ʥʘ 20% (ʨ<0,01) ʫ 21-ʫ 

ʽ 68% (ʨ<0,0001) ʥʘ 28-ʫ ʜʦʙʫ, ʪʘ ɯʥʪ ʥʘ 19% (ʨ<0,01) ʫ 21-ʫ ʪʘ 123% 

(ʨ<0,0001) ʫ 28-ʫ ʜʦʙʫ (ʨʠʩ. 3.1). 

ʊʘʢʽ ʟʤʽʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʨʠʚʦʞʥʽʩʪʴ ɽʢʩʧ ʪʚʘʨʠʥ ʫ 1-ʫ ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʫ 3-ʶ ʪʘ 7-ʫ ʜʦʙʫ ʧʨʠʛʥʽʯʝʥʥʷʤ ʮʴʦʛʦ ʨʝʬʣʝʢʩʫ, 

ʪʦʙʪʦ ʨʦʟʚʠʪʢʦʤ ʩʪʘʥʫ, ʧʦʜʽʙʥʦʛʦ ʜʦ ʜʝʧʨʝʩʽʾ. ʈʘʟʦʤ ʟ ʪʠʤ ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ 

ɯʥʪ ɻʈɸ ʟʤʽʥʶʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʚʠʢʘʥʥʷ ʜʦ ʥʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʥʠʭ ʩʪʽʡʦʢ ʥʘ ʟʘʜʥʽʭ ʢʽʥʮʽʚʢʘʭ, ʚʠʢʦʥʘʥʠʭ ʪʚʘʨʠʥʦʶ - 

ʚʝʨʪʠʢʘʣʴʥʘ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ (ɺʈA), ʱʦ ʟʘʟʚʠʯʘʡ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʧʨʦʷʚ 

ʧʝʨʝʚʘʞʥʦ ʜʦʩʣʽʜʥʠʮʴʢʦ-ʦʨʽʻʥʪʫʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚ 

ʫʤʦʚʘʭ ʥʦʚʦʛʦ ʪʘ ʚʽʜʢʨʠʪʦʛʦ, ʜʦʙʨʝ ʦʩʚʽʪʣʝʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫ ʱʫʨʽʚ ʟ 

ʣʝʛʢʦʶ ɺɯʊɻʄ ʥʘ 1-ʫ ʪʠʞʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʘ ʚʠʱʘ, ʘ ʥʘʜʘʣʽ 

ʧʨʠʛʥʽʯʫʚʘʣʘʩʴ ʷʢ ʚʩʝʨʝʜʠʥʽ ʛʨʫʧʠ, ʪʘʢ ʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ. 
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ɿʘʛʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʟ 15,0Ñ2,5 ʦʜ. ʜʦ 1,3Ñ0,5 ʦʜ. ɺʈɸ ʫ ʱʫʨʽʚ ɽʢʩʧ 

ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʱʦ ʩʪʘʥʦʚʠʣʦ 91% (ʨ<0,0001). ɺ ʪʦʡ ʯʘʩ, ʷʢ ʫ ʱʫʨʽʚ ʂʦʥʪʨ (ʟ 4,4Ñ2,1 ʦʜ. ʜʦ 

2,9Ñ0,8 ʦʜ.) ʪʘ ɯʥʪ (ʟ 3,7Ñ2,1 ʦʜ. ʜʦ 2,7Ñ0,7 ʦʜ.) ʛʨʫʧ ʩʧʦʩʪʝʨʽʛʘʣʠ ʘʜʘʧʪʘʮʽʡʥʝ 

ʟʥʠʞʝʥʥʷ ɺʈɸ ʥʘ 34% (p>0,05) ʪʘ ʥʘ 27% (p>0,05) ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3.2). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʢʽʣʴʢʽʩʪʴ ʧʦʚʥʠʭ ʧʽʜʡʦʤʽʚ ʥʘ ʟʘʜʥʽ ʢʽʥʮʽʚʢʠ 

ʧʨʦʪʷʛʦʤ ʪʝʩʪʫʚʘʥʥʷ (3 ʭʚ), 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=7), ɽʢʩʧ ʪʘ ɯʥʪ (n=7), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ 

ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ, 4. ƶ - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 3.2 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʫ ʱʫʨʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè. 

 

ʊʽʩʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʘʤʠ ɺʈɸ ʪʘ ʧʝʨʝʙʽʛʦʤ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ï r=-0,84 (ʨ<0,001). 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɺʈɸ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʧʦʢʘʟʘʣʦ 

ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ɽʢʩʧ ʛʨʫʧʦʶ ʪʘ ʂʦʥʪʨ ʡ 

ɯʥʪ ʫ 1-ʫ ʜʦʙʫ (F=50,3, ʨ<0,0001), 3-ʶ ʜʦʙʫ (F=33,2, ʨ<0,0001), 7-ʫ ʜʦʙʫ 

(F=36,2, ʨ<0,0001), 14-ʫ ʜʦʙʫ (F=10,2, ʨ<0,001), 21-ʫ ʜʦʙʫ (F=8,1, ʨ<0,01) ʽ ʫ 

28-ʫ (F=7,9, ʨ<0,01) ʜʦʙʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʛʨʫʧʘʤʠ. 
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ʅʘ 1-ʫ ʜʦʙʫ ɺʈɸ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʙʫʣʘ ʙʽʣʴʰʦʶ ʚ 3,4 (ʨ<0,0001) 

ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʫ 4 ʨʘʟʠ (ʨ<0,0001) ʙʽʣʴʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 

3-ʶ ʜʦʙʫ ɺʈɸ ɽʢʩʧ ʛʨʫʧʠ ʱʫʨʽʚ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ 2,2 (ʨ<0,0001) ʨʘʟʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʫ 3,2 ʨʘʟʘ (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 7-ʫ ʜʦʙʫ 

ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ɺʈɸ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ: ʫ 2,3 ʨʘʟʘ (ʨ<0,0001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʚ 3,1 ʨʘʟʘ (ʨ<0,0001) ʚʽʜ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. 

ʆʜʥʘʢ ʧʽʟʥʽʰʝ, ʚʞʝ ʟ 14-ʾ ʜʦʙʠ, ɺʈɸ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʙʫʣʘ ʥʠʞʯʦʶ ʥʘ 

71% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 67% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ. ʅʘ 21-ʫ 

ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʝʬʽʮʠʪ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʱʫʨʽʚ ʟ 

ɺɯʊɻʄ ʥʘ 69% (ʨ<0,01) ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʱʫʨʽʚ ʽ ʥʘ 67% (ʨ<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. ɸ ʚʞʝ ʫ 28-ʫ ʜʦʙʫ ʧʦʢʘʟʥʠʢ ɺʈɸ ʫ ʱʫʨʽʚ ʟ 

ʪʨʘʚʤʦʶ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 28-ʶ, ʧʨʦʪʝ ʚʩʝ ʱʝ ʙʫʚ 

ʤʝʥʰʝ ʥʘ 55% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʂʦʥʪʨ ʽ ʥʘ 52% (ʨ<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ɯʥʪ (ʨʠʩ. 3.2). 

ʇʦʜʽʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʪʘʢʦʞ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʨʠʚʦʞʥʽʩʪʴ ʪʘ ʩʪʨʘʭ ʫ 1-ʫ, 3-ʶ ʪʘ 7-ʫ ʜʦʙʫ ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʧʨʠʛʥʽʯʝʥʥʷʤ, ʪʦʙʪʦ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʫ ʩʪʘʥ, ʧʦʜʽʙʥʠʡ ʜʦ ʜʝʧʨʝʩʽʾ. ɺ ʱʫʨʽʚ 

ʂʦʥʪʨ ʪʘ ɯʥʪ ʮʝʡ ʧʦʢʘʟʥʠʢ ʪʘʢʦʞ ʟʤʽʥʶʚʘʚʩʷ ʧʦʩʪʫʧʦʚʦ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ 

ʘʜʘʧʪʘʮʽʶ ʮʠʭ ʪʚʘʨʠʥ. 

ʂʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ ʫ ʧʽʜʣʦʟʽ ʤʘʡʜʘʥʯʠʢʘ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʻ 

ʽʥʜʠʢʘʪʦʨʦʤ ʘʜʘʧʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥ, ʘ ʟʤʽʥʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʩʪʨʝʩʫ ʽ ʪʨʠʚʦʞʥʦʩʪʽ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ 

ʥʽʨʦʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʨʘʭ (ʘʥʢʩʽʦʛʝʥʥʽʩʪʴ) ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʟʙʽʣʴʰʝʥʥʷ, 

ʥʘʚʧʘʢʠ ʧʨʦ ʚʪʨʘʪʫ ʩʪʨʘʭʫ (ʘʥʢʩʽʦʣʽʪʠʯʥʽʩʪʴ) ʜʦ ʦʙʩʪʝʞʝʥʥʷ ʥʦʚʦʾ ʪʝʨʠʪʦʨʽʾ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʮʝʡ ʪʠʧ ʧʦʚʝʜʽʥʢʦʚʠʭ ʬʝʥʦʤʝʥʽʚ ʫ ʱʫʨʽʚ, ʫʨʘʞʝʥʠʭ ʚʠʙʫʭʦʤ, 

ʙʫʚ ʨʽʟʢʦ ʧʨʠʛʥʽʯʝʥʠʡ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 28-ʜʝʥʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(ʨʠʩ. 3.3). 
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ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʴ ʦʪʚʦʨʽʚ ʫ ʧʽʜʣʦʟʽ ʤʘʥʝʞʫ 

ʧʨʦʪʷʛʦʤ ʪʝʩʪʫʚʘʥʥʷ (3 ʭʚ), 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=7), ɽʢʩʧ ʪʘ ɯʥʪ (n=7). 

ʈʠʩʫʥʦʢ 3.3 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʥʽʨʢʦʚʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʱʫʨʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè. 

 

ʂʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ ʚ ɽʢʩʧ ʛʨʫʧʽ ʱʫʨʽʚ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʤʝʥʰʠʣʘʩʴ ʟ 3,2Ñ0,8 ʦʜ. ʜʦ 1,5Ñ0,8 ʦʜ., ʪʦʙʪʦ ʥʘ 53% 

(ʨ<0,05). ɺ ʪʦʡ ʯʘʩ ʷʢ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ 

ʥʘʚʧʘʢʠ ʟʙʽʣʴʰʠʣʘʩʴ. ɺ ʛʨʫʧʽ ʂʦʥʪʨ ʱʫʨʽʚ ʟ 5,1Ñ0,9 ʦʜ. ʜʦ 7,0Ñ0,8 ʦʜ. (ʥʘ 

37%, ʨ<0,05) ʪʘ ʚ ɯʥʪ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ 6,0Ñ0,8 ʦʜ. ʜʦ 7,6Ñ0,5 ʦʜ. (ʥʘ 27%, 

ʨ<0,05). 

ɺ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ 

ʚʩʪʘʥʦʚʠʣʠ ʟʥʘʯʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ (r=-0,65, ʨ<0,001) ʤʽʞ ʟʤʽʥʘʤʠ 

ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ ʪʘ ʪʝʨʤʽʥʘʤʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ, 

ʚ ʷʢʽ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʥʦʞʠʥʥʝ ʤʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ 

ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ɽʢʩʧ ʛʨʫʧʦʶ ʪʘ ʂʦʥʪʨ ʡ 

ɯʥʪ, ʷʢʽ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʚʘʣʠʩʴ ʫ ʜʠʥʘʤʽʮʽ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʊʘʢ, ʫ 

1-ʫ ʜʦʙʫ F-ʢʨʠʪʝʨʽʡ ʜʦʨʽʚʥʶʚʘʚ 19,5, ʨ<0,0001, ʫ 3-ʶ ʜʦʙʫ F=32,3, ʨ<0,0001, 

ʫ 7-ʫ ʜʦʙʫ F=95,9, ʨ<0,0001, ʫ 14-ʫ ʜʦʙʫ F=115,6, ʨ<0,0001, ʫ 21-ʫ ʜʦʙʫ 
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F=134,7, ʨ<0,0001 ʽ ʫ 28-ʫ ʜʦʙʫ F=130,7, ʨ<0,0001. ʎʽ ʞ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

ʇʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 1-ʫ ʜʦʙʫ 

ʧʽʩʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ɺɯʊɻʄ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ 

ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 37% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʱʫʨʽʚ ʛʨʫʧʠ 

ʂʦʥʪʨ ʽ ʥʘ 47% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʛʨʫʧʠ ɯʥʪ. ʅʘ 3-ʶ ʜʦʙʫ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʙʫʚ ʤʝʥʰʠʤ ʥʘ 41% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʂʦʥʪʨ ʽ ʥʘ 50% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 7-ʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʱʫʨʠ ʜʦʩʣʽʜʠʣʠ ʤʝʥʰʫ ʥʘ 53% (ʨ<0,0001) ʢʽʣʴʢʽʩʪʴ ʥʽʨʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʪʘ ʥʘ 55% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ. ɸ ʟ 14-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʜʝʤʦʥʩʪʨʫʚʘʚ 

ʧʦʜʘʣʴʰʫ ʥʝʛʘʪʠʚʥʫ ʜʠʥʘʤʽʢʫ. ʊʘʢ, ʥʘ 14-ʫ ʜʦʙʫ ʜʦʩʣʽʜʥʠʮʴʢʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ ʫ ʱʫʨʽʚ ɽʢʩʧ ʙʫʣʘ ʥʠʞʯʝ ʥʘ 69% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ ʽ ʪʘʢʦʞ ʥʘ 69% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ 

ʛʨʫʧʦʶ. ʅʘ 21-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʱʝ ʙʽʣʴʰʝ ʧʨʠʛʥʽʯʝʥʥʷ ʮʴʦʛʦ ʨʝʬʣʝʢʩʫ - 

ʥʘ 86% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 86% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ. ɯ ʚʞʝ ʥʘ 28-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʤʝʥʰʠʤ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 

ʥʘ 79% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ ʽ ʥʘ 80% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɯʥʪ ʪʚʘʨʠʥ. 

ʇʦʩʪʫʧʦʚʝ ʧʨʠʛʥʽʯʝʥʥʷ ʚʨʦʜʞʝʥʦʛʦ ʥʽʨʢʦʚʦʛʦ ʨʝʬʣʝʢʩʫ ʚ ʱʫʨʽʚ ɽʢʩʧ 

ʛʨʫʧʠ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʛʦ ʩʪʨʘʭʫ ʽ ʨʦʟʚʠʪʦʢ ʩʪʘʥʫ, ʧʦʜʽʙʥʦʛʦ 

ʜʦ ʜʝʧʨʝʩʽʾ. ʇʨʦʪʝ, ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʟʤʽʥʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʚʽʜʯʠʣʠ 

ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʰʫʢʫ ʟʘʪʝʤʥʝʥʦʛʦ ʩʭʦʚʠʱʘ. 

ʇʦʚʝʜʽʥʢʦʶ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʨʝʬʣʝʢʩʘʭ ʜʦʛʣʷʜʫ ʟʘ ʰʝʨʩʪʶ ʪʘ ʰʢʽʨʦʶ 

ʪʚʘʨʠʥʠ ʻ ʛʨʫʤʽʥʛ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥ [249]. ʇʽʜ ʯʘʩ 

ʘʥʘʣʽʟʫ ʛʨʫʤʽʥʛ-ʧʦʚʝʜʽʥʢʠ, ʩʣʽʜ ʨʦʟʨʽʟʥʷʪʠ ʜʚʘ ʪʠʧʠ ʚʽʜʧʦʚʽʜʥʠʭ ʝʧʽʟʦʜʽʚ. 

ʇʦʚʥʠʡ ʛʨʫʤʽʥʛ ʚʢʣʶʯʘʚ çʤʠʶʯʽè ʨʫʭʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʤʦʨʜʫ, ʥʽʩ, ʜʽʣʷʥʢʠ ʟʘ 

ʚʫʭʘʤʠ, ʘ ʪʘʢʦʞ ʦʯʠʱʝʥʥʷ ʚʩʴʦʛʦ ʪʽʣʘ. ʊʠʧʦʚʘ (ʧʦʚʥʦʮʽʥʥʘ) ʛʨʫʤʽʥʛʦʚʘ 

ʧʦʚʝʜʽʥʢʘ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,01, ʨ<0,05) ʧʨʠʛʥʽʯʝʥʘ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ 



118 

 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (1-ʾ ʧʦ 28-ʫ ʜʦʙʫ) ʧʦʨʽʚʥʷʥʦ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʫ ʱʫʨʽʚ ʛʨʫʧ ʂʦʥʪʨ (ʢʨʽʤ 14-ʾ ʜʦʙʠ) ʪʘ ɯʥʪ. 

ʊʘʢ, ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʩʝʨʝʜʥʷ (ʄʝ) 

ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʛʨʫʧʽ ɽʢʩʧ ʱʫʨʽʚ ʟʤʝʥʰʠʣʘʩʴ ʟ 2,0 ʦʜ. ʜʦ 

1,0 ʦʜ. (ʥʘ 50%, ʨ<0,05) (ʪʘʙʣ. 3.1). 

 

ʊʘʙʣʠʮʷ 3.1 - ʂʣ̔ʴʢʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ 

ʧʦʣʝè (ʄʝ, (min-max)) 

ɻʨʫʧʘ 
ɼʦʙʘ 

1 3 7 14 21 28 

ɽʢʩʧ 

(n=6) 

2,0 

(1-3) 

2,5 

(0-3) 

2,5 

(1-3) 

2,0 

(2-4) 

2,5 

(1-3) 

1,0 

(0-2) 

ʂʦʥʪʨ 

(n=7) 

4,0**  

(3-5) 

4,0** 

(4-6) 

4,0** 

(4-6) 

3,0 

(2-5) 

4,0** 

(2-5) 

2,0** 

(1-3) 

ɯʥʪ (n=7) 
5,0* 

(4-6) 

5,0* 

(4-6) 

5,0* 

(4-6) 

4,0** 

(2-5) 

4,0** 

(3-5) 

2,0** 

(1-3) 
ʇʨʠʤʽʪʢʠ: 1. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, 

ɽʢʩʧ ʪʘ ɯʥʪ, 2. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ 

ʪʘ ɯʥʪ. 

 

ɺ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʟʘ ʚʝʩʴ 

ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʥʠʟʠʣʘʩʴ ʥʘ 50% (ʟ 4,0 ʦʜ. ʜʦ 2,0 ʦʜ., ʨ<0,05) ʡ ʥʘ 60% 

(ʟ 5,0 ʦʜ. ʜʦ 2,0 ʦʜ., ʨ<0,05) ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʣʠ ʥʘʷʚʥʽʩʪʴ 

ʥʝʛʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʩʣʘʙʢʦʛʦ ʩʪʫʧʝʥʷ (r=-0,21, p>0,05) ʤʽʞ ʜʠʥʘʤʽʢʦʶ 

ʢʽʣʴʢʦʩʪʽ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʪʘ ʧʝʨʝʙʽʛʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ. 

ɸʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-

ʢʨʠʪʝʨʽʡ) ʽ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 1-ʫ ʜʦʙʫ (ʅ=12,8, ʨ<0,01), 3-ʶ ʜʦʙʫ (ʅ=12,9, ʨ<0,01), 7-ʫ ʜʦʙʫ 

(ʅ=12,9, ʨ<0,01), 21-ʫ ʜʦʙʫ (ʅ=8,0, ʨ<0,05) ʪʘ 28-ʫ ʜʦʙʫ (ʅ=6,8, ʨ<0,05), ʘ ʫ 

14-ʫ ʜʦʙʫ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʙʫʣʦ (ʅ=4,6, ʨ>0,05). 
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ʄʽʞʛʨʫʧʦʚʝ ʧʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʤʝʜʽʘʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 

1-ʫ ʜʦʙʫ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 

50% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 60% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʛʨʫʧʘʤʠ ʪʚʘʨʠʥ. ʅʘ 3-ʶ ʽ 7-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ɽʢʩʧ ʙʫʚ ʥʠʞʯʝ ʥʘ 

38% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 50% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʛʨʫʧʘʤʠ. ʅʘʜʘʣʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʚʥʠʭ 

ʛʨʫʤʽʥʛʽʚ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ: ʫ 14-ʫ ʜʦʙʫ ʥʘ 33% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʽ ʥʘ 50% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ, ʫ 21-ʫ ʜʦʙʫ ʥʘ 38% (ʨ<0,05) ʽʟ ʂʦʥʪʨ, ʥʘ 

38% (ʨ<0,05) ʟ ɯʥʪ, ʫ 28-ʫ ʜʦʙʫ ʥʘ 50% (ʨ<0,05) ʽʟ ʂʦʥʪʨ, ʥʘ 50% (ʨ<0,05) ʟ 

ɯʥʪ (ʪʘʙʣ. 3.1). 

ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʧʦʚʥʠʭ ʛʨʫʤʽʥʛʽʚ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʪʚʘʨʠʥʠ ʟ 

ɺɯʊɻʄ ʥʝ ʧʦʯʫʚʘʣʠʩʷ ʢʦʤʬʦʨʪʥʦ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʟʥʘʡʦʤʩʪʚʘ ʟ ʥʦʚʦʶ 

ʪʝʨʠʪʦʨʽʻʶ, ʪʘ ʡ ʥʘʜʘʣʽ ʥʝ ʟʤʦʛʣʠ ʜʦ ʥʝʾ ʧʨʠʩʪʦʩʫʚʘʪʠʩʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ. ʃʠʰʝ ʫ 14-ʫ ʜʦʙʫ ʧʦʯʫʚʘʣʠʩʷ ʪʨʦʰʢʠ ʢʨʘʱʝ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʠʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʫ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʫ. 

ɺ ʜʝʷʢʠʭ ʝʧʽʟʦʜʘʭ ʛʨʫʤʽʥʛʫ ʱʫʨʠ ʯʠʩʪʠʣʠ ʣʠʰʝ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʪʽʣʘ ʪʘ 

ʛʦʣʦʚʠ, ʽ ʧʦʜʽʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʘʣʘ ʧʝʨʝʨʠʚʯʘʩʪʠʡ ʭʘʨʘʢʪʝʨ. ʊʘʢʽ ʝʧʽʟʦʜʠ ʙʫʣʠ 

ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʷʢ ʥʝʧʦʚʥʠʡ (ʘʙʦʨʪʠʚʥʠʡ) ʛʨʫʤʽʥʛ. ʆʩʪʘʥʥʽ ʤʦʜʠʬʽʢʘʮʽʾ 

ʛʨʫʤʽʥʛʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʝ ʯʘʩʪʦ ʫ ʪʚʘʨʠʥ ʛʨʫʧ ʂʦʥʪʨ ʪʘ ɯʥʪ, ʘʣʝ ʫ 

ʱʫʨʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ɺɯʊɻʄ, ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ ʩʪʘʥʦʚʠʚ ʙʣʠʟʴʢʦ ʪʨʝʪʠʥʠ ʫʩʽʭ 

ʝʧʽʟʦʜʽʚ. 

ɽʧʽʟʦʜʠ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ɽʢʩʧ ʛʨʫʧʽ ʱʫʨʽʚ ʙʫʣʠ ʚʽʜʥʦʩʥʦ ʯʘʩʪʠʤʠ 

ʥʘ 1-ʫ ʪʠʞʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʛʨʫʧʘʭ ʂʦʥʪʨ ʪʘ ɯʥʪ, ʘ 

ʥʘʜʘʣʽ - ʟʤʝʥʰʫʚʘʣʠʩʷ. ʊʘʢʽ ʝʧʽʟʦʜʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 100% ʪʚʘʨʠʥ ʥʘ 3-ʶ ʽ 7-

ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟ ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ (ʄʝ) 1,5 ʦʜ. ʽ 2,0 ʦʜ. ʚʽʜʧʦʚʽʜʥʦ. 

ʏʝʨʝʟ 3 ʪʠʞʥʽ ʝʧʽʟʦʜʠ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚʽʜʤʽʯʘʣʠʩʴ ʣʠʰʝ ʫ 2 ʪʚʘʨʠʥ (33%) 

ʟ ʧʨʠʛʥʽʯʝʥʥʷʤ ʮʴʦʛʦ ʨʝʬʣʝʢʩʫ ʥʘ 100% (ʨ<0,01) ʫ 28-ʫ ʜʦʙʫ (ʪʘʙʣ. 3.2). 
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ʊʘʙʣʠʮʷ 3.2 - ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʱʫʨʽʚ ʫ 

ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè (ʄʝ, (min-max)) 

ɼʦʙʘ 

ɻʨʫʧʘ ʪʚʘʨʠʥ 

ɽʢʩʧ (n=6) ʂʦʥʪʨ (n=7) ɯʥʪ (n=7) 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-

max) 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-

max) 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-max) 

1 5/ 83% 1 (0-2) 1/ 14% ** 0 (0-1)**  1/ 14% ** 0 (0-1)**  

3 6/ 100% 1,5 (1-2) 2/ 29% * 0 (0-1)**  1/ 14% * 0 (0-1)**  

7 6/ 100% 2 (1-3) 2/ 29% * 0 (0-1)**  1/ 14% * 0 (0-1)**  

14 4/ 67% 1 (0-2) 1/ 14% ** 0 (0-1) 1/ 14% ** 0 (0-1) 

21 2/ 33% 0 (0-1) 1/ 14% 0 (0-1) 1/ 14% 0 (0-1) 

28 0/ 0% 0 (0-0) 6/ 86% * 1 (0-1) * 0/ 0% 0 (0-0)  

ʇʨʠʤʽʪʢʠ: 1. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ 

ʂʦʥʪʨ (n=7), ɽʢʩʧ ʪʘ ɯʥʪ (n=7), 2. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʟʥʘʯʥʫ ʥʝʛʘʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ 

ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ (r=-0,63, p<0,001) ʚʽʜ 

ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʪʘ 

ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʥʠʤʠ. ʊʘʢ, ʫ 1-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ 

ʧʨʠ ʅ=9,2, ʨ<0,01, ʫ 3-ʶ ʜʦʙʫ - ʅ=12,1, ʨ<0,01, ʫ 7-ʫ ʜʦʙʫ - ʅ=12,8, ʨ<0,01 ʪʘ 

28-ʫ ʜʦʙʫ - ʅ=14,9, ʨ<0,001. ɺ ʧʝʨʽʦʜ 14-ʘ (ʅ=5,6, ʨ>0,05) ʪʘ 21-ʘ (ʅ=0,9, 

ʨ>0,05) ʜʦʙʘ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ. ɺʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. 

ʇʦʜʘʣʴʰʝ ʤʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ɢ2 

ʧʦʢʘʟʘʣʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʟ ʝʧʽʟʦʜʘʤʠ ʥʝʧʦʚʥʦʛʦ ˇʨʫʤʽʥʛʫ ʚ ʱʫʨʽʚ ʟ 
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ɺɯʊɻʄ ʙʫʣʘ ʚʠʱʦʶ ʫ 1-ʫ ʜʦʙʫ ʚ 5,9 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ 

(83% ʧʨʦʪʠ 14%, ʨ<0,05). ʅʘ 3-ʶ ʽ 7-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 

ʙʫʚ ʙʽʣʴʰʠʤ ʫ 3,4 ʨʘʟʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ (100% ʧʨʦʪʠ 29%, ʨ<0,01) ʪʘ ʫ 

7,1 ʨʘʟʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ (100% ʧʨʦʪʠ 14%, ʨ<0,01). 

ʅʘ 14-ʫ ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʟ ʝʧʽʟʦʜʘʤʠ ʥʝʧʦʚʥʦʛʦ ˇʨʫʤʽʥʛʫ ʩʪʨʽʤʢʦ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ, ʘʣʝ ʟʘʣʠʰʘʣʘʩʴ ʚʠʱʦʶ ʫ 4,8 ʨʘʟʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ɯʥʪ ʛʨʫʧʘʤʠ (67% ʧʨʦʪʠ 14%, ʨ=0,05). ʅʘ 21-ʫ ʜʦʙʫ ʚ 

ʫʩʽʭ ʛʨʫʧʘʭ ʟʘʣʠʰʠʣʠʩʷ ʦʜʠʥʠʯʥʽ ʚʠʧʘʜʢʠ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ (p>0,05). ɯ ʥʘ 

28-ʫ ʜʦʙʫ ʫ ʱʫʨʽʚ ɽʢʩʧ ʪʘ ɯʥʪ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʞʦʜʥʦʛʦ ʚʠʧʘʜʢʫ ʥʝʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ, ʘ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʙʫʚ ʣʠʰʝ 1 ʝʧʽʟʦʜ (ʪʘʙʣ. 3.2). ɺ ʪʦʡ ʩʘʤʠʡ 

ʯʘʩ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʘʩʪʦʪʘ ʨʝʬʣʝʢʩʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʫʩʽʭ ʛʨʫʧʘʭ 

ʙʫʣʘ ʜʦʩʠʪʴ ʩʠʣʴʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚʘʨʽʘʙʝʣʴʥʦʶ. 

ʇʦʜʽʙʥʽ ʟʘ ʥʘʧʨʷʤʢʦʤ ʟʤʽʥʠ ʫ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʣʴʥʫ ʪʨʠʚʦʞʥʽʩʪʴ ʫ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʆʜʥʘʢ, ʧʦʦʜʠʥʦʢʽ ʝʧʽʟʦʜʠ ʪʘʢʦʾ ʧʦʚʝʜʽʥʢʠ ʫ 

ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ ʩʚʽʜʯʠʣʠ ʧʨʦ ʥʝʟʥʘʯʥʠʡ ʩʪʨʘʭ ʧʽʜ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ʤʘʥʝʞʽ çɺʽʜʢʨʠʪʦʛʦ ʧʦʣʷè. 

ʂʨʽʤ ʮʴʦʛʦ, ʚʠʟʥʘʯʘʣʠ ʟʘʛʘʣʴʥʫ ʜʣʷ ʢʦʞʥʦʛʦ ʱʫʨʘ ʪʨʠʚʘʣʽʩʪʴ ʨʽʟʥʠʭ 

ʡʦʛʦ ʚʠʜʽʚ - ʧʦʚʥʦʛʦ ʽ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ. ʊʨʠʚʘʣʽʩʪʴ ʛʨʫʤʽʥʛʽʚ, ʪʦʙʪʦ 

ʩʫʤʘʨʥʠʡ ʯʘʩ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʱʫʨʘ ʚ ʢʦʥʢʨʝʪʥʠʡ ʜʝʥʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

- ʮʝ ʯʘʩ, ʷʢʠʡ ʪʚʘʨʠʥʘ ʚʠʪʨʘʯʘʣʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʧʦ ʜʦʛʣʷʜʫ ʟʘ ʩʦʙʦʶ ʤʘʣʘ 

ʩʭʦʞʽ ʟ ʢʽʣʴʢʽʩʪʶ ʛʨʫʤʽʥʛʽʚ ʟʤʽʥʠ, ʘʜʞʝ ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʟʘʻʤʦʟʘʣʝʞʥʽ. 

ʊʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʟʤʝʥʰʫʚʘʣʘʩʴ. ɺ ɽʢʩʧ 

ʛʨʫʧʽ ʤʝʜʽʘʥʥʠʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʟ 5,0 (3-7) ʩʝʢ ʜʦ 2,5 (0-4) ʩʝʢ, ʪʦʙʪʦ ʥʘ 

50% (ʨ<0,05). ɿʤʽʥʠ ʚʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ ʤʘʣʠ ʭʚʠʣʝʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ, ʘ 

ʩʘʤʝ: ʫ 3-ʶ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʤʝʥʰʝ ʥʘ 30% (ʨ<0,05), ʫ 7-ʫ ʜʦʙʫ ï ʥʘ 

20% (ʨ>0,05), ʫ 14-ʫ ʜʦʙʫ ʙʫʚ ʙʽʣʴʰʝ ʥʘ 20% (ʨ>0,05), ʘ ʟ 21-ʾ ʜʦʙʠ ʟʥʦʚʫ 

ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 10% (ʨ>0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ ï ʥʘ 50% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-

ʶ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ (ʪʘʙʣ. 3.3). 
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ʊʘʙʣʠʮʷ 3.3 - ʊʨʠʚʘʣʽʩʪʴ ʫ ʩʝʢʫʥʜʘʭ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʱʫʨʽʚ ʫ 

ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè (Mʝ (min-max)) 

ɻʨʫʧʘ 
ɼʦʙʘ 

1 3 7 14 21 28 

ɽʢʩʧ 
5,0 

(3-7) 

3,5 

(0-5) 

4,0 

(3-5) 

6,0 

(5-7) 

4,5 

(4-6) 

2,5 

(0-4) 

ʂʦʥʪʨ 
13,0* 

(12-14) 

14,0* 

(12-15) 

14,0* 

(14-16) 

16,0* 

15-17) 

15,0* 

(14-18) 

6,0* 

(4-7) 

ɯʥʪ 
13,0* 

(12-15) 

14,0* 

(13-17) 

15,0* 

(14-16) 

17,0* 

(15-18) 

16,0* 

(14-18) 

6,0* 

(4-8) 
ʇʨʠʤʽʪʢʘ. *- ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ 

(n=7), ɽʢʩʧ ʪʘ ɯʥʪ (n=7). 

 

ʍʦʯʘ ʫ ʂʦʥʪʨ ʱʫʨʽʚ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʟʘʛʘʣʦʤ ʟ 1-ʾ ʧʦ 

28-ʫ ʜʦʙʫ ʩʢʦʨʦʪʠʣʘʩʴ ʟ 13,0 (12-14) ʩʝʢ ʜʦ 6,0 (4-7) ʩʝʢ (ʥʘ 54%, ʨ<0,05) ʪʘ ʚ 

ɯʥʪ ʪʚʘʨʠʥ - ʟ 13,0 (12-15) ʩʝʢ ʜʦ 6,0 (4-8) ʩʝʢ, ʪʦʙʪʦ ʥʘ 54% (ʨ<0,05), ʮʽ ʟʤʽʥʠ 

ʪʘʢʦʞ ʙʫʣʠ ʟ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʧʽʜʚʠʱʝʥʥʷ. ɿʦʢʨʝʤʘ, ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʛʨʫʧ ʪʨʠʚʘʣʽʩʪʴ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʟ 1-ʾ ʧʦ 21-ʫ ʜʦʙʫ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʚʽʜ 8% ʜʦ 

23% (ʨ<0,05) ʪʘ ʚʽʜ 8% ʜʦ 31% (ʨ<0,05) ʚʽʜʧʦʚʽʜʥʦ, ʘ ʫ 28-ʫ ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʽʟʢʦ ʟʤʝʥʰʫʚʘʣʘʩʴ ʧʦʨʽʚʥʷʥʦ ʟ 1-ʦʶ ʜʦʙʦʶ (ʪʘʙʣ. 3.3). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʱʫʨʽʚ ɽʢʩʧ 

ʛʨʫʧʠ ʥʝ ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ (r=-0,19, p>0,05) ʟ 

ʜʠʥʘʤʽʢʦʶ ɺɯʊɻʄ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʭʚʠʣʝʧʦʜʽʙʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥ 

ʧʦʢʘʟʥʠʢʘ. 

ɺʦʜʥʦʯʘʩ ʤʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʨʠʚʘʣʦʩʪʽ ʘʢʪʽʚ ʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-

ʢʨʠʪʝʨʽʡ) ʽ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ. ʊʘʢ, ʫ 1-ʫ 

ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʅ-ʢʨʠʪʝʨʽʡ ʜʦʨʽʚʥʶʚʘʚ 12,4 ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʥʘʯʫʱʦʩʪʽ 

(ʨ<0,01), ʫ 3-ʶ ʜʦʙʫ ʅ=12,5 (ʨ<0,01), ʫ 7-ʫ ʜʦʙʫ ʅ=13,0 (ʨ<0,01), ʫ 14-ʫ ʜʦʙʫ 

(ʅ=12,8, ʨ<0,01) ʪʘ 21-ʫ ʜʦʙʫ (ʅ=12,3, ʨ<0,01) ʤʽʞʛʨʫʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ 

ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʧʨʠ ʚʠʩʦʢʦʤʫ ʅ-ʢʨʠʪʝʨʽʾ, ʧʨʦʪʝ ʥʘ 28-ʫ ʜʦʙʫ ʟʥʦʚʫ 
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ʩʪʘʻ ʚʘʛʦʤʠʤ (ʅ=11,9, ʨ<0,01). ɺʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʟ 1-ʾ 

ʧʦ 28-ʫ ʜʦʙʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. 

ʄʽʞʛʨʫʧʦʚʠʡ ʧʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ ʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʘ 

ʢʦʨʦʪʰʝ ʥʘ 62% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʡ ʪʘʢʦʞ ʥʘ 62% 

(ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʱʫʨʘʤʠ ɯʥʪ ʛʨʫʧʠ. ɺ ʧʝʨʽʦʜ 3-7-ʘ ʜʦʙʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʱʝ 

ʙʽʣʴʰʝ ʧʨʠʛʥʽʯʝʥʥʷ ʮʴʦʛʦ ʨʝʬʣʝʢʩʫ - ʫ 3-ʶ ʜʦʙʫ ʪʨʠʚʘʣʽʩʪʴ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʩʢʦʨʦʪʠʣʘʩʴ ʥʘ 77% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 75% (ʨ<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ, ʫ 7-ʫ ʜʦʙʫ ʥʘ 71% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ 

ʥʘ 73% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ ɯʥʪ ʛʨʫʧʠ. ɺ 14-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʚ ɽʢʩʧ ʱʫʨʽʚ ʙʫʚ ʤʝʥʰʝ ʥʘ 62% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 

65% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʅʘʜʘʣʽ, ʫ 21-ʫ ʪʘ 28-ʫ ʜʦʙʫ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʠʣʠ ʩʫʪʪʻʚʝ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʱʫʨʽʚ ʟ 

ɺɯʊɻʄ ʥʘ 70% (ʨ<0,01) ʪʘ 58% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 72% (ʨ<0,01) 

ʪʘ ʥʘ 58% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʨʤʽʥʽʚ (ʪʘʙʣ. 

3.3). 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʢʦʨʦʯʝʥʥʷ 

ʯʘʩʫ, ʷʢʠʡ ʪʚʘʨʠʥʠ ɽʢʩʧ ʛʨʫʧʠ ʚʠʪʨʘʯʘʣʠ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʩʦʙʦʶ, 

ʪʦʙʪʦ ʪʨʠʚʘʣʽʩʪʴ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ, ʧʽʜʪʚʝʨʜʞʫʻ ʜʠʩʢʦʤʬʦʨʪ ʪʘ ʚʠʩʦʢʫ 

ʪʨʠʚʦʞʥʽʩʪʴ ʫ ʮʠʭ ʱʫʨʽʚ. 

ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʪʨʠʚʘʣʦʩʪʽ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 

ʚʩʪʘʥʦʚʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʾʾ ʩʢʦʨʦʯʝʥʥʷ ʟ 4 (0-6) ʩʝʢ ʫ 1-ʫ ʜʦʙʫ ʜʦ 3,5 (2-6) ʩʝʢ 

ʫ 3-ʶ ʜʦʙʫ (p>0,05), ʜʦ 2 (1-3) ʩʝʢ ï ʫ 7-ʫ ʜʦʙʫ (p>0,05), ʜʦ 2 (0-5) ʩʝʢ ï ʫ 14-ʫ 

ʜʦʙʫ (ʥʘ 50%, ʨ=0,068 ʟʘ ʢʨʠʪʝʨʽʻʤ ɺʽʣʢʦʢʩʦʥʘ). 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʽʜʪʚʝʨʜʠʚ ʥʘʷʚʥʽʩʪʴ ʧʦʤʽʨʥʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ (r=-0,45, ʨ<0,05) ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ ʪʘ 1-14-ʶ ʜʦʙʦʶ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ. 

ɺʽʜʦʤʦ, ʱʦ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʥʦʚʝ, ʥʝʦʙʩʪʝʞʝʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʪʚʘʨʠʥ ʻ 

ʩʪʨʝʩʦʛʝʥʥʠʤ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʪʘʢʠʡ ʚʠʜ ʩʪʨʝʩʫ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʮʝʥʪʨʘʣʴʥʽ, ʪʘʢ ʡ 
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ʥʘ ʚʝʛʝʪʘʪʠʚʥʽ ʮʝʥʪʨʠ ʨʝʛʫʣʷʮʽʾ, ʦʟʥʘʢʦʶ ʯʦʛʦ ʻ ʧʦʩʠʣʝʥʥʷ ʘʙʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʤʦʪʦʨʠʢʠ ʢʠʰʢʽʚʥʠʢʘ, ʧʨʦʷʚʦʤ ʷʢʠʭ ʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʝʬʝʢʘʮʽʡ, ʘ ʚʠʢʠʜ 

ʘʜʨʝʥʘʣʽʥʫ ʧʽʜʚʠʱʫʻ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʥʠʨʢʘʭ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʫʪʚʦʨʝʥʥʷ ʩʝʯʽ ʪʘ, ʷʢ ʨʝʟʫʣʴʪʘʪ, 

ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʽʚ ʫʨʠʥʘʮʽʾ [224]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʥʝ ʪʽʣʴʢʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʡ ʜʦʩʣʽʜʠʪʠ ʝʤʦʮʽʡʥʠʡ 

ʩʪʘʥ ʱʫʨʽʚ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ ʫ ʥʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʪʷʛʦʤ 28-ʠ 

ʜʝʥʥʦʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʘʜʞʝ ʧʦʪʨʘʧʣʷʥʥʷ ʥʘ ʚʽʜʢʨʠʪʠʡ 

ʤʘʡʜʘʥʯʠʢ ʧʨʠʟʚʦʜʠʪʴ ʡ ʜʦ çʧʨʦʚʦʢʘʮʽʾè ʝʤʦʮʽʡʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʫ ʘʥʘʣʽʟʫʚʘʣʠ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʪʘ ʢʽʣʴʢʦʩʪʽ ʫʨʠʥʘʮʽʡ. 

ɸʥʘʣʽʟ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʩʝʨʝʜʠʥʽ ʛʨʫʧʠ ɽʢʩʧ ʪʚʘʨʠʥ ʧʦʢʘʟʘʚ ʟʤʝʥʰʝʥʥʷ 

ʝʤʦʮʽʡʥʦʩʪʽ ʥʘ 28-ʫ ʜʦʙʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʶ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ ʨʝʜʫʢʮʽʷ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʟ 2,0 (2-3) ʦʜ. ʜʦ 1,0 (0-1) 

ʦʜ. (ʥʘ 50%, ʨ<0,05) ʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʟ 3,0 (2-5) ʦʜ. ʜʦ 2,0 (0-2) ʦʜ. (ʥʘ 

33%, ʨ<0,05) ʽ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʫʨʠʥʘʮʽʡ ʟ 1,0 (1-2) ʦʜ. ʜʦ 0 (0-

1) ʦʜ. (ʨ<0,05). 

ʅʘ 3-ʶ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʚʩʽ 

ʧʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ, ʙʫʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʽʣʴʰʝʥʽ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʰʠʤʠ ʪʝʨʤʽʥʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺ ʧʦʜʽʙʥʦʤʫ ʥʘʧʨʷʤʢʫ ʙʫʣʠ ʟʤʽʥʝʥʽ ʡ ʧʦʢʘʟʥʠʢʠ ʝʤʦʮʽʡʥʦʩʪʽ ʫ ʱʫʨʽʚ 

ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ. ʊʘʢ, ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ 

ʟʥʠʞʫʚʘʣʠʩʴ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʟ 1,0 (1-2) ʦʜ. ʜʦ 0 (0-1) ʦʜ. (ʨ<0,05) ʽ 

ʢʽʣʴʢʽʩʪʴ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ï ʟ 2,0 (1-3) ʦʜ. ʜʦ 0,0 (0-2) ʦʜ. (ʨ<0,05). ɸ ʚ 

ʛʨʫʧʽ ɯʥʪ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʟʤʝʥʰʠʣʘʩʴ ʟ 1,0 (0-2) 

ʦʜ. ʜʦ 0 (0-1) ʦʜ. (ʨ<0,05), ʢʽʣʴʢʽʩʪʴ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ï ʟ 2,0 (0-2) ʦʜ. ʜʦ 0 

(0-2) ʦʜ. (ʨ<0,05), ʘ ʚʠʧʘʜʢʠ ʫʨʠʥʘʮʽʡ ʙʫʣʠ ʦʜʠʥʠʯʥʠʤʠ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ, ʧʨʠ ʨ>0,05 (ʪʘʙʣ. 3.4). 
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ʊʘʙʣʠʮʷ 3.4 - ʇʦʢʘʟʥʠʢʠ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ 

ʧʦʣʝè  (ʄʝ (min-max)) 

ɼʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʦʢʘʟʥʠʢ ɻʨʫʧʘ 1 3 7 14 21 28 

ɸɼ (n) 

ɽʢʩʧ 
2,0 

(2-3) 

4,0 

(3-6) 

2,0 

(0-3) 

1,0 

(1-2) 

1,0 

(0-1) 

1,0 

(0-1) 

ʂʦʥʪʨ 
1,0** 

(1-2) 

2,0** 

(0-3) 

2,0 

(0-3) 

2,0 

(1-2) 

1,0 

(0-1) 

0,0 

(0-1) 

ɯʥʪ 
1,0** 

(0-2) 

1,0* 

(0-2) 

2,0 

(0-3) 

2,0 

(1-2) 

1,0 

(0-1) 

0 

(0-1) 

ɹɼ (n) 

ɽʢʩʧ 
3,0 

(2-5) 

6,0 

(4-7) 

2,0 

(0-4) 

2,5 

(2-3) 

1,5 

(0-2) 

2,0 

(0-2) 

ʂʦʥʪʨ 
2,0* 

(1-3) 

2,0* 

(0-4) 

2,0 

(0-3) 

2,0 

(1-3) 

1,0 

(0-2) 

0,0 

(0-2) 

ɯʥʪ 
2,0* 

(0-2) 

2,0* 

(0-3) 

2,0 

(0-3) 

2,0 

(1-2) 

1,0 

(0-2) 

0,0 

(0-2) 

ʋʨʠʥʘʮʽʾ 

(n) 

ɽʢʩʧ 
1,0 

(1-2) 

2,0 

(1-2) 

0 

(0-1) 

0 

(0-1) 

0 

(0-1) 

0 

(0-1) 

ʂʦʥʪʨ 
0**  

(0-1) 

1,0 

(0-2) 

1,0 

(0-1) 

1,0 

(0-1) 

0 

(0-1) 

0 

(0-1) 

ɯʥʪ 
0**  

(0-1) 

0* 

(0-1) 

1,0 

(0-1) 

1 

(0-1) 

0 

(0-1) 

0 

(0-1) 
ʇʨʠʤʽʪʢʠ: 1. ɸɼ - ʘʢʪʠ ʜʝʬʝʢʘʮʽʡ, 2. ɹɼ - ʙʦʣʶʩʠ ʜʝʬʝʢʘʮʽʡ, 3. (n) - ʢʽʣʴʢʽʩʪʴ, 4. * - 

ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=7), ɽʢʩʧ ʪʘ ɯʥʪ 

(n=7), 5. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

 

ʉʪʘʪʠʩʪʠʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʫ ʥʝʛʘʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʜʠʥʘʤʽʢʦʶ 

ʧʝʨʝʙʽʛʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʪʘ ʢʽʣʴʢʽʩʪʶ ʘʢʪʽʚ 

ʜʝʬʝʢʘʮʽʾ (r=-0,68, ʨ<0,001), ʢʽʣʴʢʽʩʪʶ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʾ (r=-0,63, ʨ<0,001), 

ʢʽʣʴʢʽʩʪʶ ʫʨʠʥʘʮʽʡ (r=-0,59, ʨ<0,001). 

ʄʥʦʞʠʥʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʽ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ 

ʧʦʢʘʟʘʚ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʫ 1-ʫ ʜʦʙʫ (ʅ=7,4, ʨ<0,05) ʪʘ ʫ 3-ʶ ʜʦʙʫ (ʅ=13,1, ʨ<0,001), ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ: ʫ 7-ʫ ʜʦʙʫ ʅ=1,5 (ʨ>0,05), ʫ 14-

ʫ ʜʦʙʫ ʅ=1,8 (ʨ>0,05), ʫ 21-ʫ ʜʦʙʫ ʅ=0,3 (ʨ>0,05), ʫ 28-ʫ ʜʦʙʫ ʅ=2,1 (ʨ>0,05). 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʥʦʞʠʥʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ 

ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʅ-ʢʨʠʪʝʨʽʶ: ʫ 1-ʫ ʜʦʙʫ ʅ=9,8 (ʨ<0,01), ʫ 3-ʶ 

ʜʦʙʫ ʅ=12,6 (ʨ<0,01), ʫ 7-ʫ ʜʦʙʫ ʅ=1,09 (ʨ>0,05), ʫ 14-ʫ ʜʦʙʫ ʅ=4,03 

(ʨ>0,05), ʫ 21-ʫ ʜʦʙʫ ʅ=1,6 (ʨ>0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʅ=4,8 (ʨ>0,05). ʇʦʜʽʙʥʽ 

ʟʥʘʯʝʥʥʷ ʅ-ʢʨʠʪʝʨʽʶ ʚʩʪʘʥʦʚʠʣʠ ʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʤʽʞʛʨʫʧʦʚʠʭ 

ʧʦʨ̔ʚʥʷʥʴ ʢʽʣʴʢʦʩʪʽ ʫʨʠʥʘʮʽʡ: ʫ 1-ʫ ʜʦʙʫ ʅ=7,5 (ʨ<0,05), ʫ 3-ʶ ʜʦʙʫ ʅ=9,9 

(ʨ<0,01), ʫ 7-ʫ ʜʦʙʫ ʅ=1,1 (ʨ>0,05), ʫ 14-ʫ ʜʦʙʫ ʅ=1,9 (ʨ>0,05), ʫ 21-ʫ ʜʦʙʫ 

ʅ=1,15 (ʨ>0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʅ=1,04 (ʨ>0,05). ʇʦʨʷʜ ʽʟ ʮʠʤʠ ʟʤʽʥʘʤʠ, 

ʧʦʢʘʟʥʠʢʠ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʪʫʩʫ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʽʩʪʘʚʥʠʤʠ ʧʨʠ p>0,05 ʫ ʚʩʽʭ ʧʦʨʽʚʥʷʥʥʷʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ. 

ʄʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʽʜʚʠʱʝʥʘ ʝʤʦʮʽʡʥʘ ʨʝʘʢʮʽʷ, ʷʢʘ ʧʨʦʷʚʣʷʣʘʩʴ ʫ ʟʙʽʣʴʰʝʥʥʽ 

ʢʽʣʴʢʦʩʪʽ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʷ. 

ʊʘʢ, ʫ 1-ʫ ʜʦʙʫ ʩʝʨʝʜʥʷ (ʄʝ) ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʙʫʣʘ ʚʜʚʽʯʽ 

ʙʽʣʴʰʦʶ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ɯʥʪ ʛʨʫʧʘʤʠ. ʅʘ 3-ʶ ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʾ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 100% (ʨ<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʂʦʥʪʨ ʽ ʥʘ 300% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ɯʥʪ. ɺ 

ʧʝʨʽʦʜ 7-28-ʘ ʜʦʙʘ ʘʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʚ ɽʢʩʧ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ 

ʂʦʥʪʨ ʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʥʝ ʧʦʢʘʟʘʚ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ. 

ʂʽʣʴʢʽʩʪʴ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʪʘʢʦʞ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʫ ʱʫʨʽʚ ɽʢʩʧ ʫ 1-ʫ 

ʜʦʙʫ ʥʘ 50% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ɯʥʪ ʛʨʫʧʘʤʠ. ɯ ʥʘ 3-ʶ ʜʦʙʫ 

ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʙʫʣʦ ʚʪʨʠʯʽ ʚʠʱʝ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʱʫʨʘʤʠ ʂʦʥʪʨ (ʨ<0,01) ʽ ɯʥʪ (ʨ<0,01) ʛʨʫʧ. ɺ ʧʝʨʽʦʜ 7-28-ʘ ʜʦʙʘ ʪʘʢʦʞ ʥʝ 

ʚʩʪʘʥʦʚʠʣʠ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʫ ʢʽʣʴʢʦʩʪʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʧʦʢʘʟʥʠʢʽʚ ɽʢʩʧ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʟ ɯʥʪ ʱʫʨʘʤʠ. 

ʂʽʣʴʢʽʩʪʴ ʫʨʠʥʘʮʽʡ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʝ ʫ 

1-ʫ ʜʦʙʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ɯʥʪ ʛʨʫʧʘʤʠ (ʨ<0,05). ɺ 3-ʶ ʜʦʙʫ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʫ ʱʫʨʽʚ ɽʢʩʧ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

(ʨ=0,064 ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ) ʽ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʢʘʟʥʠʢʠ ʚ ɯʥʪ 
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ʱʫʨʽʚ (ʨ<0,01). ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʟʤʝʥʰʝʥʥʷ ʝʤʦʮʽʡʥʦʩʪʽ ʚ ʫʩʽʭ 

ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʝʟ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ (p>0,05). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʪʫʩʫ, 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʪʨʘʚʤʦʚʘʥʽ ʱʫʨʠ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʝʤʦʮʽʡʥʦʩʪʽ ʫ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʟʥʘʯʫʱʝ 

ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʽʚ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ, ʘ ʪʘʢʦʞ ʫʨʠʥʘʮʽʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʚʘʨʠʥ. ʊʘ ʥʘʜʘʣʽ ʝʤʦʮʽʡʥʽʩʪʴ ɽʢʩʧ ʪʚʘʨʠʥ ʟʤʝʥʰʫʚʘʣʘʩʴ. 

 

3.2 ɽʤʦʮʽʡʥʠʡ ʩʪʘʥ ʱʫʨʽʚ ʫ ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ 

ʚ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ʇʽʜʥʝʩʝʥʠʡ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ ʜʦʟʚʦʣʷʻ ʚʠʚʯʠʪʠ ʟʜʘʪʥʽʩʪʴ ʱʫʨʽʚ 

ʜʦ ʥʘʚʽʛʘʮʽʾ ʫ ʧʨʦʩʪʦʨʽ ʟʘ ʨʘʭʫʥʦʢ ʫʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥ ʜʦ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʧʝʚʥʠʭ ʪʦʯʦʢ ʫ 

ʣʘʙʽʨʠʥʪʽ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʟʤʽʥ ʧʦʚʝʜʽʥʢʠ, ʟʦʢʨʝʤʘ 

ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ ʩʪʘʥʫ, ʧʦʜʽʙʥʦʛʦ ʜʦ ʜʝʧʨʝʩʽʾ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʘʜʘʧʪʘʮʽʾ ʫ ʥʦʚʦʤʫ 

ʩʠʣʴʥʦ ʩʪʨʝʩʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʇʍʃ ʦʮʽʥʶʚʘʣʠ ʧʦʚʝʜʽʥʢʫ ʱʫʨʽʚ ʪʨʴʦʭ ʛʨʫʧ, ʱʦ ʙʫʣʠ 

ʧʦʚôʷʟʘʥʽ ʽʟ ʪʨʠʚʦʛʦʶ. ʊʚʘʨʠʥʠ ʚʽʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠ ʣʘʙʽʨʠʥʪ, 

ʧʝʨʝʩʫʚʘʶʯʠʩʴ ʚʟʜʦʚʞ ʧʦ ʚʽʜʢʨʠʪʠʤ ʽ ʟʘʢʨʠʪʠʤ ʨʫʢʘʚʘʤ. 

ɸʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʇʍʃ ʧʦʢʘʟʘʚ 

ʭʚʠʣʝʧʦʜʽʙʥʽ ʟʤʽʥʠ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ (ʨʠʩ. 3.4). 
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ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʣʠ ʪʚʘʨʠʥʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʧʨʦʪʷʛʦʤ ʪʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ (3 ʭʚ), 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) 

ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 3.4 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ 

ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʧʽʜʥʝʩʝʥʦʛʦ ʭʨʝʩʪʦʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ. 

 

ʇʨʦʪʝ ʟʘʛʘʣʴʥʦ ʫ ʱʫʨʽʚ ɽʢʩʧ ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʫ ʩʚʽʪʣʠʭ ʨʫʢʘʚʘʭ ʟ 1-ʾ ʧʦ 

28-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʟʤʝʥʰʠʚʩʷ ʟ 13,5Ñ4,0 ʦʜ. ʜʦ 3,5Ñ0,8 ʦʜ., 

ʪʦʙʪʦ ʥʘ 74% (ʨ<0,01). ʅʘʡʙʽʣʴʰʝ ʯʘʩʫ ʫ ʩʚʽʪʣʠʭ ʨʫʢʘʚʘʭ ʱʫʨʠ ʟ ɺɯʊɻʄ 

ʧʨʦʚʦʜʠʣʠ ʫ 3-ʶ ʪʘ 21-ʫ ʜʦʙʫ, ʱʦ ʙʫʣʦ ʚʠʱʝ ʥʘ 59% (ʨ<0,05) ʪʘ 35% (ʨ<0,05) 

ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʶ ʜʦʙʦʶ. 

ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʚʽʪʣʠʭ 

ʨʫʢʘʚʘʭ ʇʍʃ ʪʘʢʦʞ ʩʢʦʨʦʯʫʚʘʚʩʷ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ, ʧʨʦʪʝ ʮʝ ʚʽʜʙʫʚʘʣʦʩʴ 

ʙʽʣʴʰ ʧʦʩʪʫʧʦʚʦ, ʙʝʟ ʧʽʢʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ ʪʚʘʨʠʥ ʫ ʥʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɺ ʂʦʥʪʨ ʛʨʫʧʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʟ 17,3Ñ4,0 ʦʜ. ʜʦ 3,7Ñ0,5 

ʦʜ. (ʥʘ 79%, ʨ<0,001), ʘ ʚ ʛʨʫʧʽ ɯʥʪ - ʟ 9,0Ñ2,7 ʦʜ. ʜʦ 3,5Ñ0,5 ʦʜ. (ʥʘ 61%, 

ʨ<0,01). ɭʜʠʥʝ, ʱʦ ʨʽʟʢʦ ʟʤʽʥʶʚʘʣʦʩʴ, ʮʝ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ 

ʤʽʩʮʷʭ ʣʘʙʽʨʠʥʪʫ ʚ 1-ʫ ʜʦʙʫ ʚ ʂʦʥʪʨ ʱʫʨʽʚ, ʱʦ ʚʦʯʝʚʠʜʴ ʧʦʚôʷʟʘʥʦ ʟ 

ʪʦʢʩʠʯʥʠʤ ʚʧʣʠʚʦʤ ʛʘʣʦʪʘʥʫ. 

ɺ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ 

ʚʩʪʘʥʦʚʠʣʠ ʧʦʤʽʨʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ (r=-0,47, ʨ<0,01) ʤʽʞ ʟʤʽʥʘʤʠ 

ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʪʘ ʪʝʨʤʽʥʘʤʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ɺɯʊɻʄ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ. 
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ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʧʦʢʘʟʘʣʦ 

ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʡ ɯʥʪ ʛʨʫʧʘʤʠ 

ʫ 1-ʫ ʜʦʙʫ F=5,9 (ʨ<0,01), ʫ 3-ʶ ʜʦʙʫ F=11,1 (ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ F=26,6 

(ʨ<0,0001), ʫ 14-ʫ ʜʦʙʫ F=51,5 (ʨ<0,0001), ʫ 21-ʫ ʜʦʙʫ F=28,3 (ʨ<0,0001) ʽ ʫ 

28-ʫ ʜʦʙʫ F=0,1 (p>0,05). ʊʘ ʚʦʜʥʦʯʘʩ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʟ 3-ʾ ʜʦ 28-ʾ ʜʦʙʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p>0,05). 

ʇʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ, ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘ 1-ʫ ʜʦʙʫ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʫ ʱʫʨʽʚ ɽʢʩʧ 

ʛʨʫʧʠ ʙʫʚ ʤʝʥʰʠʤ ʥʘ 22% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ ʪʘ ʥʘ 33% 

(ʨ<0,01) ʙʽʣʴʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ɺ 3-ʶ ʜʦʙʫ ʱʫʨʠ ʟ ɺɯʊɻʄ ʧʨʦʚʦʜʠʣʠ 

ʙʽʣʴʰʝ ʯʘʩʫ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʥʘ 63% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 

169% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʱʫʨʘʤʠ. ɸ ʥʘ 7-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʽʟʢʝ 

ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʫ ʛʨʫʧʽ ɽʢʩʧ ʱʫʨʽʚ 

ʥʘ 44% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 42% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ (ʨʠʩ. 

3.4). ʅʘ 14-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʱʫʨʠ ʟ ɺɯʊɻʄ ʧʨʦʚʦʜʠʣʠ 

ʤʝʥʰʝ ʯʘʩʫ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʥʘ 62% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 

64% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ɸ ʫ 21-ʫ ʜʦʙʫ ʜʦʩʣʽʜʥʠʮʴʢʘ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʥʘʚʧʘʢʠ ʧʽʜʚʠʱʫʚʘʣʘʩʴ, ʧʨʦʷʚʦʤ ʯʦʛʦ ʩʪʘʣʦ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʥʘ 57% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ 

ʥʘ 56% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ɺ ʦʩʪʘʥʥʶ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʮʝʡ ʨʝʬʣʝʢʩ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʥʝ ʤʘʚ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ 

ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ (ʨʠʩ. 3.4). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʥʘʤʽʢʠ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʚʽʪʣʠʭ ʨʫʢʘʚʘʭ ʟ 1-ʾ ʧʦ 28-ʫ 

ʜʦʙʫ ʭʚʠʣʝʧʦʜʽʙʥʦ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʟ 142,5Ñ3,3 ʦʜ. ʜʦ 164,8Ñ2,9 ʦʜ., ʥʘ 16% 

(ʨ<0,001) ʟʤʽʥʶʚʘʣʘʩʴ ʡ ʪʨʠʚʘʣʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ (ʨʠʩ. 3.5). 
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ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʣʠ ʪʚʘʨʠʥʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʧʨʦʪʷʛʦʤ ʪʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ (3 ʭʚ), 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) 

ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 3.5 - ɼʠʥʘʤʽʢʘ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ 

ʧʽʜʥʝʩʝʥʦʛʦ ʭʨʝʩʪʦʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ. 

 

ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʚʘʨʠʥʠ ɽʢʩʧ ʛʨʫʧʠ ʙʽʣʴʰʝ ʧʝʨʝʙʫʚʘʣʠ 

ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʫ 3-ʶ ʜʦʙʫ ʥʘ 9% (ʨ<0,01), ʫ 7-ʫ ʜʦʙʫ ʥʘ 13% (ʨ<0,01), ʫ 

14-ʫ ʜʦʙʫ ʥʘ 16% (ʨ<0,01), ʫ 21-ʫ ʜʦʙʫ ʥʘ 7% (ʨ<0,05) ʽ ʥʘ 28-ʫ ʜʦʙʫ ʥʘ 16% 

(ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʶ ʜʦʙʦʶ. 

ʊʘʢʦʞ ʭʚʠʣʝʧʦʜʽʙʥʦ, ʧʨʦʪʝ ʚ ʽʥʰʠʭ ʥʘʧʨʷʤʢʘʭ ʽ ʙʝʟ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ, ʧʦʜʦʚʞʫʚʘʣʠʩʴ ʡ ʧʦʢʘʟʥʠʢʠ ʪʨʠʚʘʣʦʩʪʽ ʯʘʩʫ ʟʥʘʭʦʜʞʝʥʥʷ ʫ 

ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʟʽ ʟʤʽʥʘʤʠ ʚʧʨʦʜʦʚʞ 1-28-ʾ ʜʦʙʠ ʟ 

156,3Ñ3,6 ʦʜ. ʜʦ 164,3Ñ5,2 ʦʜ. (ʥʘ 5%, ʨ>0,05) ʪʘ ɯʥʪ ʛʨʫʧʠ - ʟ 154,3Ñ4,0 ʦʜ. ʜʦ 

163,5Ñ2,4 ʦʜ. (ʥʘ 5%, ʨ>0,05). 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ 

ʟʥʘʯʥʦʛʦ ʩʪʫʧʝʥʷ (r=0,84, ʨ<0,0001) ʤʽʞ ʜʠʥʘʤʽʢʦʶ ʟʤʽʥ ʪʨʠʚʘʣʦʩʪʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʪʘ ʧʝʨʝʙʽʛʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ɺɯʊɻʄ. 

ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʤʽʞ 

ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘ 1-ʫ ʜʦʙʫ (F=26,7 ʧʨʠ ʨ<0,0001), 3-ʶ ʜʦʙʫ (F=35,6, 
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ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ (F=36,0, ʨ<0,0001) ʪʘ ʫ 21-ʫ ʜʦʙʫ (F=36,7 ʧʨʠ ʨ<0,0001). 

ʇʨʠ ʮʴʦʤʫ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʟʘ F-ʢʨʠʪʝʨʽʻʤ ʙʫʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ ʫ 

14-ʫ (F=1,3, ʨ>0,05) ʪʘ 28-ʫ ʜʦʙʫ (F=0,6, ʨ>0,05). ɺʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʂʦʥʪʨ 

ʪʘ ɯʥʪ, ʟʘ ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ ʥʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ (p>0,05) ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʇʍʃ 

ʙʫʣʘ ʤʝʥʰʦʶ ʫ 1-ʫ ʜʦʙʫ ʥʘ 9% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʂʦʥʪʨ 

ʛʨʫʧʠ ʪʘ ʥʘ 8% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ɯʥʪ ʛʨʫʧʠ (ʨʠʩ. 3.5). ʅʘ 3-ʶ 

ʜʦʙʫ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 7% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 5% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. 

ʅʘ 7-ʫ ʜʦʙʫ ʚʩʪʘʥʦʚʠʣʠ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʫ 

ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʥʘ 10% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʽ ʥʘ 8% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 14-ʫ ʽ 28-ʫ ʜʦʙʫ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʇʍʃ ʥʝ ʙʫʣʦ. 

ʆʜʥʘʢ, ʥʘ 21-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠʛʥʽʯʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʨʝʬʣʝʢʩʫ 

ʭʦʚʘʥʥʷ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʫ ʟʤʝʥʰʝʥʥʽ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʫ 

ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʥʘ 5% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 6% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ɯʥʪ (ʨ<0,0001). ʅʘ 28-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ ʤʝʞʘʭ ʨʽʚʥʽʚ ʂʦʥʪʨ ʡ ɯʥʪ 

ʪʚʘʨʠʥ (ʨʠʩ. 3.5). 

ɺʽʜʦʤʦ, ʱʦ ʱʫʨʠ ʽʥʩʪʠʥʢʪʠʚʥʦ ʭʦʚʘʶʪʴʩʷ ʫ ʪʝʤʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʪʦʤʫ ʡ 

ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʇʍʃ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʘʢʨʠʪʠʭ 

ʨʫʢʘʚʘʭ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʯʘʩʦʤ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʱʫʨʠ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʢʘʭ, 

ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰ ʥʦʨʤʘʣʴʥʠʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ 

ʪʚʘʨʠʥʠ ɽʢʩʧ ʛʨʫʧʠ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦ-ʨʽʟʥʦʤʫ 

ʧʦʚʦʜʠʣʠʩʴ. ɺʚʘʞʘʻʤʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʫ ʚʽʜʢʨʠʪʠʭ ʣʘʙʽʨʠʥʪʘʭ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʭʫ, ʱʦ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʞʠʪʪʷ, ʘ ʧʝʨʝʚʘʞʥʝ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʪʝʤʥʠʭ ʚʽʜʩʽʢʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʛʦ ʩʪʨʘʭʫ ʽ 

ʧʨʠʛʥʽʯʝʥʠʡ ʩʪʘʥ [225, 226]. 
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ɸʥʘʣʽʟ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘʢʦʞ ʧʦʢʘʟʘʚ ʭʚʠʣʝʧʦʜʽʙʥʽ 

ʟʤʽʥʠ ʟʽ ʟʥʘʯʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʫ ʧʝʨʽʦʜ 1-28-ʘ ʜʦʙʘ ʟ 4,8Ñ0,7 ʦʜ. ʜʦ 1,8Ñ0,6 ʦʜ. 

(ʥʘ 63%, ʨ<0,01) (ʨʠʩ. 3.6). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʢʽʣʴʢʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ ʧʨʦʪʷʛʦʤ 

ʪʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ (3 ʭʚ), 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ 

(n=6) ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ, 4. ƶ - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ, 5. ȹ - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ʂʦʥʪʨ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 3.6 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʢʽʣʴʢʦʩʪʽ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ ʫ ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ. 

 

ɸ ʚʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ ʨʽʚʝʥʴ ɺʈɸ ʟʙʽʣʴʰʠʚʩʷ ʫ 3-ʶ ʜʦʙʫ ʥʘ 29% 

(p>0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ. 

ʅʘʜʘʣʽ ɺʈɸ ɽʢʩʧ ʱʫʨʽʚ ʟʤʝʥʰʠʚʩʷ ʫ 7-ʫ ʜʦʙʫ ʥʘ 66% (ʨ<0,01), ʫ 14-ʫ 

ʜʦʙʫ ʥʘ 33% (ʨ<0,01), ʫ 21-ʫ ʜʦʙʫ ʥʘ 23% (ʨ<0,05) ʽ ʫ 28-ʫ ʜʦʙʫ ʥʘ 63% 

(ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʶ ʜʦʙʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ʂʦʥʪʨ 

ʛʨʫʧʠ ʟʤʝʥʰʠʚʩʷ ʟ 1,16Ñ0,7 ʦʜ. ʜʦ 0,7Ñ0,3 ʦʜ., ʥʘ 40% (ʨ<0,05). ɺ ʛʨʫʧʽ ɯʥʪ 

ʪʚʘʨʠʥ ʢʽʣʴʢʽʩʪʴ ɺʈɸ ʟʤʝʥʰʠʣʘʩʴ ʟ 6,0Ñ0,9 ʦʜ. ʜʦ 0,5Ñ0,1 ʦʜ., ʥʘ 92% ʧʨʠ 

ʨ<0,01. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʟʥʘʯʥʫ ʥʝʛʘʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ 

(r=-0,6, ʨ<0,001) ʢʽʣʴʢʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ ʚʽʜ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 

ʛʨʫʧʽ ɽʢʩʧ ʪʚʘʨʠʥ. 
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ʇʨʦʚʝʜʝʥʝ ʤʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʪʘ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) 

ʧʦʢʘʟʘʣʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʢʘʟʥʠʢʘʭ ɺʈɸ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʽʞ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. ʊʘʢ, ʫ 1-ʫ ʜʦʙʫ F=59,2 (ʨ<0,0001), ʫ 3-

ʶ ʜʦʙʫ F=6,7 (ʨ<0,01), ʫ 7-ʫ ʜʦʙʫ F=36,9 (ʨ<0,0001), ʫ 14-ʫ ʜʦʙʫ F=17,1 

(ʨ<0,0001), ʫ 21-ʫ ʜʦʙʫ F=50,2 (ʨ<0,0001) ʡ ʫ 28-ʫ ʜʦʙʫ F=4,9 (ʨ<0,05). ʇʨʠ 

ʮʴʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʥʝ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦʶ (ʨ>0,05) ʟ 3-ʾ ʜʦʙʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ɺʈɸ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʘ ʚʠʱʘ ʟʘ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʠ, ʦʢʨʽʤ 7-ʾ ʜʦʙʠ. 

ɺ 1-ʫ ʜʦʙʫ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ʂʦʥʪʨ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠʛʥʽʯʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʨʝʬʣʝʢʩʫ, ʱʦ ʤʠ ʧʦʚôʷʟʫʻʤʦ ʽʟ ʚʧʣʠʚʦʤ ʛʘʣʦʪʘʥʫ. ʇʨʦʪʝ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 

ʧʦʜʽʙʥʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ ʥʝ ʚʠʷʚʠʣʠ, ʭʦʯʘ ʢʽʣʴʢʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ ʙʫʣʘ 

ʤʝʥʰʦʶ ʫ ʱʫʨʽʚ ɽʢʩʧ ʥʘ 20% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʅʘ 3-ʶ 

ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ ʫ ʱʫʨʽʚ ɽʢʩʧ ʥʘʚʧʘʢʠ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 

32% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 35% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. 

ɺʦʜʥʦʯʘʩ ʚʝʨʪʠʢʘʣʴʥʘ ʨʫʭʣʠʚʽʩʪʴ ʚʽʜʥʦʚʠʣʘʩʴ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʜʦ ʨʽʚʥʷ ɯʥʪ. 

ʅʘ 7-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʝ 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʦʟʥʘʢʦʶ ʯʦʛʦ ʩʪʘʣʦ 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʽʡʦʢ ʚ ɽʢʩʧ ʪʚʘʨʠʥ ʥʘ 60% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʂʦʥʪʨ ʽ ʥʘ 64% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ. ɿ 14-ʾ ʜʦʙʠ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʨʝʬʣʝʢʩ ʫ 

ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʧʨʦʷʚʠʚʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 7-ʶ ʜʦʙʦʶ ʪʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʥʘ 69% (ʨ<0,05), ʘ ʪʘʢʦʞ ʚʽʜʥʦʩʥʦ ɯʥʪ ʥʘ 63% (ʨ<0,05). ʅʘ 

21-ʫ ʜʦʙʫ ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ ʘʢʪʠʚʥʽʰʝ ʜʦʩʣʽʜʞʫʚʘʣʠ ʇʍʃ ʥʘ 65% (ʨ<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 67% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 28-ʫ ʜʦʙʫ 

ʘʢʪʠʚʥʽʩʪʴ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟʥʠʟʠʣʘʩʴ ʤʘʡʞʝ ʚʜʚʽʯʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 21-ʶ 

ʜʦʙʦʶ, ʧʨʦʪʝ ʚʩʝ ʱʝ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 61% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 

72% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. 
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ʇʦʜʽʙʥʽ ʟʤʽʥʠ ɺʈɸ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʪʨʠʚʦʞʥʦʩʪʽ ʡ ʩʪʨʘʭʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʨʽʤ 7-ʾ ʜʦʙʠ, 

ʢʦʣʠ ʚʽʜʙʫʣʦʩʷ ʧʨʠʛʥʽʯʝʥʥʷ ʮʴʦʛʦ ʚʨʦʜʞʝʥʦʛʦ ʨʝʬʣʝʢʩʫ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʩʪʘʥ, ʧʦʜʽʙʥʠʡ ʜʦ ʜʝʧʨʝʩʽʾ. 

ʅʘʩʪʫʧʥʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʠʟʥʘʯʘʣʠ ʫ ʇʍʃ - ʢʽʣʴʢʽʩʪʴ ʟʚʽʰʫʚʘʥʴ ʟ 

ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ, ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʭʫ (ʨʠʩ. 

3.7). 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʢʽʣʴʢʽʩʪʴ ʟʚʽʰʫʚʘʥʴ ʧʨʦʪʷʛʦʤ ʪʝʩʪʦʚʦʛʦ ʧʝʨʽʦʜʫ 

(3 ʭʚ), 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), 

ɽʢʩʧ ʪʘ ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 3.7 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʢʽʣʴʢʦʩʪʽ 

ʟʚʽʰʫʚʘʥʴ ʟ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʫ ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ. 

 

ʊʨʘʚʤʦʚʘʥʽ ʱʫʨʠ, ʚʦʯʝʚʠʜʴ, ʚʽʜʯʫʚʘʣʠ ʩʪʨʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʧʨʦʷʚʦʤ ʯʦʛʦ ʩʪʘʣʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʚʽʰʫʚʘʥʴ ʟ ʚʽʜʢʨʠʪʠʭ 

ʨʫʢʘʚʽʚ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʟ 1,5Ñ0,5 ʦʜ. ʜʦ 0,7Ñ0,5 ʦʜ., ʪʦʙʪʦ ʥʘ 53% 

ʧʨʠ ʨ<0,05. ʎʽ ʟʤʽʥʠ ʥʝ ʙʫʣʠ ʩʠʩʪʝʤʥʠʤʠ ʫ ʨʽʟʥʽ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɿʦʢʨʝʤʘ, ʢʽʣʴʢʽʩʪʴ ʟʚʽʰʫʚʘʥʥʷ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 3-ʶ ʜʦʙʫ ʥʘ 47% (p>0,05), ʫ 

7-ʫ ʜʦʙʫ ʥʘ 53% (ʨ<0,05), ʫ 14-ʫ ʜʦʙʫ ʥʘ 20% (p>0,05) ʽ ʫ 28-ʫ ʜʦʙʫ ʥʘ 53% 

(ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʶ ʜʦʙʦʶ. ʋ 21-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘʚʧʘʢʠ 

ʟʙʽʣʴʰʠʚʩʷ ʥʘ 25% (p>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʶ ʜʦʙʦʶ. 
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ɿʥʘʯʫʱʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʟʚʽʰʫʚʘʥʴ ʟ ʚʽʜʢʨʠʪʠʭ 

ʨʫʢʘʚʽʚ ʇʍʃ ʪʘ ʧʝʨʝʙʽʛʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (r=-

0,04, ʨ>0,05). 

ʇʦʨʽʚʥʷʥʥʷ ʪʨʴʦʭ ʛʨʫʧ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʚ ʤʝʞʘʭ ʨ<0,001 - 

ʨ<0,05 ʫ 1-ʫ ʜʦʙʫ (F=6,0, ʨ<0,05), ʫ 3-ʶ ʜʦʙʫ (F=20,7, ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ 

(F=22,2, ʨ<0,001) ʪʘ ʫ 14-ʫ ʜʦʙʫ (F=13,0, ʨ<0,001), ʘ ʥʘʜʘʣʽ F-ʢʨʠʪʝʨʽʡ ʥʝ ʙʫʚ 

ʜʦʩʪʦʚʽʨʥʠʤ: ʫ 21-ʫ ʜʦʙʫ F=2,2 (ʨ>0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ F=1,7 (ʨ>0,05). 

ʂʽʣʴʢʽʩʪʴ ʟʚʽʰʫʚʘʥʴ ʟ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʙʫʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʽʩʪʘʚʥʠʤʠ ʧʨʠ p>0,05 ʫ ʚʩʽʭ ʧʦʨʽʚʥʷʥʥʷʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ. 

ʇʦʧʘʨʥʝ ʤʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʚʽʰʫʚʘʥʴ ʟ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʫ ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʚ 1-ʫ 

ʜʦʙʫ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ, ʷʢʝ ʩʢʣʘʜʘʣʦ 35% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ 

40% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 3-ʶ ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʟʚʽʰʫʚʘʥʴ ʫ ʱʫʨʽʚ ʟ 

ɺɯʊɻʄ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 65% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 68% ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʛʨʫʧʠ ɯʥʪ. ʅʘ 7-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʨʦʩʪʘʥʥʷ ʩʪʨʘʭʫ. 

ʇʨʦ ʮʝ ʩʚʽʜʯʠʣʦ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʟʚʽʰʫʚʘʥʴ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟʥʠʟʠʣʘʩʴ ʥʘ 

72% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 70% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ. ɿ 14-ʾ ʜʦʙʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘʚʧʘʢʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ, 

ʧʨʦʪʝ ʚʩʝ ʱʝ ʙʫʚ ʤʝʥʰʝ ʥʘ 52% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 49% 

(ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʪʚʘʨʠʥ ɯʥʪ ʛʨʫʧʠ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʟʚʽʰʫʚʘʥʴ, ʱʦ ʚʠʢʦʥʫʚʘʣʠ ʪʚʘʨʠʥʠ ɽʢʩʧ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʛʨʫʧʘʤʠ ʥʘ 21-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʟʚʽʰʫʚʘʥʴ, ʱʦ ʩʪʘʥʦʚʠʣʦ 25% (p>0,05) ʽ 35% (p>0,05) ʚʽʜʧʦʚʽʜʥʦ. ʅʘ 28-ʫ 

ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʟʚʽʰʫʚʘʥʴ ʟ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʫ 

ʱʫʨʽʚ ʫʩʽʭ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʣʘʩʴ ʜʦ 0-1 ʚʠʧʘʜʢʽʚ ʽ ʥʝ ʤʘʣʘ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (p>0,05). 

ʆʪʞʝ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʚʽʰʫʚʘʥʴ ʟ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ 

ʜʦ 14-ʾ ʜʦʙʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʨʘʚʤʦʚʘʥʽ ʱʫʨʠ ʫ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʯʫʚʘʶʪʴ 



136 

 

ʩʠʣʴʥʠʡ ʩʪʨʘʭ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɽʢʩʧ ʪʚʘʨʠʥ, ʱʫʨʠ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ 

ʦʙʝʨʝʞʥʦ, ʘʣʝ ʙʝʟ ʩʪʨʘʭʫ ʟʚʽʰʫʚʘʣʠʩʴ ʟ ʢʽʥʮʽʚ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʫ ʧʦʰʫʢʘʭ 

ʚʠʭʦʜʫ ʟ ʣʘʙʽʨʠʥʪʫ, ʧʨʦʪʝ ʚʝʣʠʢʘ ʚʽʜʩʪʘʥʴ ʜʦ ʧʽʜʣʦʛʠ ʩʪʨʠʤʫʚʘʣʘ ʾʭ. 

ɺ ʇʍʃ ʤʠ ʚʠʟʥʘʯʘʣʠ ʜʠʥʘʤʽʢʫ ʢʽʣʴʢʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʨʽʟʥʠʭ ʟʘ ʷʢʽʩʪʶ 

ʘʢʪʽʚ ʛʨʫʤʽʥʛʫ, ʱʦ ʪʘʢʦʞ ʟʤʽʥʶʚʘʣʘʩʴ ʭʚʠʣʝʧʦʜʽʙʥʦ. ɾʦʜʥʦʛʦ ʝʧʽʟʦʜʫ 

ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʥʝ ʚʩʪʘʥʦʚʠʣʠ ʫ 1-ʫ, 14-ʫ, ʪʘ 28-ʫ ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɺʦʜʥʦʯʘʩ ʚʩʝʨʝʜʠʥʽ ʂʦʥʪʨ ʛʨʫʧʠ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʚʧʨʦʜʦʚʞ 1-14-ʾ ʜʽʙ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 0 ʜʦ 2 ʚʠʧʘʜʢʽʚ ʟ ʤʝʜʽʘʥʦʶ 

ʄʝ=1 (ʪʘʙʣ. 3.5). 

 

ʊʘʙʣʠʮʷ 3.5 - ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʱʫʨʽʚ ʫ 

ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ (ʄʝ, (min-max)) 

ɼʦʙʘ 

ɻʨʫʧʘ ʪʚʘʨʠʥ 

ɽʢʩʧ ʂʦʥʪʨ ɯʥʪ 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-

max) 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-

max) 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-

max) 

1 0/ 0% 0 (0-0) 5/ 83%* 1 (0-1)**  5/ 83%* 1 (0-2)**  

3 1/ 17% 0 (0-1) 4/ 67% 1 (0-1) 2/ 33% 0 (0-1) 

7 3/ 50% 0,5 (0-1) 6/ 100%** 1 (1-2) 6/ 100%** 1 (1-2) 

14 0/ 0% 0 (0-0) 6/ 100%*  1 (1-2)**  6/ 100%* 2 (1-3)* 

21 1/ 17% 0 (0-1) 0/ 0% 0 (0-0) 0/ 0% 0 (0-0) 

28 0/ 0% 0 (0-0) 1/ 17% 0 (0-1) 0/ 0% 0 (0-0)  

ʇʨʠʤʽʪʢʠ: 1. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), 

ɽʢʩʧ ʪʘ ɯʥʪ (n=6) ʛʨʫʧʘʤʠ, 2. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, 

ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

 

ɺ ʧʦʜʘʣʴʰʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʤʽʯʘʣʠ ʟʥʠʢʥʝʥʥʷ (21-ʘ ʜʦʙʘ), 

ʘʙʦ ʦʜʠʥʠʯʥʽ ʚʠʧʘʜʢʠ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ (28-ʘ ʜʦʙʘ) ʫ ʪʚʘʨʠʥ ʮʽʻʾ ʛʨʫʧʠ 

(ʨ<0,05 ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ). ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʫ ʪʚʘʨʠʥ ʛʨʫʧʠ ʂʦʥʪʨ 
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ʧʦʚôʷʟʫʻʤʦ ʟ ʪʦʢʩʠʯʥʠʤ ʚʧʣʠʚʦʤ ʛʘʣʦʪʘʥʫ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʱʦ ʥʝ 

ʚʠʷʚʣʝʥʦ ʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ. 

ʂʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʽ ʧʝʨʝʙʽʛʦʤ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (r=-0,07, ʨ>0,05). 

ʄʥʦʞʠʥʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʽ ʢʨʠʪʝʨʽʶ ʍʽ-ʢʚʘʜʨʘʪ 

ʇʽʨʩʦʥʘ ʧʦʢʘʟʘʣʠ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 1-ʫ (ʅ=9,9 

ʧʨʠ ʨ<0,01, ɢ2=11,3, ʨ<0,01), 7-ʫ (ʅ=6,2 ʧʨʠ ʨ<0,05, ɢ2=7,2, ʨ<0,05) ʪʘ ʫ 14-ʫ 

(ʅ=13,2 ʧʨʠ ʨ<0,01, ɢ2=18,0, ʨ<0,001) ʜʦʙʫ ʫ ʢʽʣʴʢʦʩʪʽ ʪʚʘʨʠʥ ʽ ʘʢʪʽʚ ʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ. ɺ ʽʥʰʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ 

ʥʝ ʚʽʜʟʥʘʯʝʥʦ (ʨ>0,05). 

ʇʦʧʘʨʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ 

ʧʦʢʘʟʘʚ, ʱʦ ʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʤʝʜʽʘʥʥʠʡ ʧʦʢʘʟʥʠʢ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʙʫʚ ʤʝʥʰʝ ʫ 1-ʫ ʜʦʙʫ ʥʘ 100% ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ɯʥʪ ʱʫʨʘʤʠ (ʨ<0,05), ʫ 7-ʫ 

ʜʦʙʫ ï ʥʘ 50% (p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ ʮʠʭ ʛʨʫʧ ʪʘ ʫ 14-ʫ ʜʦʙʫ ï ʥʘ 

100% ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ (ʨ<0,05) ʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ (ʨ<0,01). 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʝʧʽʟʦʜʠ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚʽʜʟʥʘʯʘʣʠʩʷ ʫ 

ʙ̔ ʣʴʰʦʩʪʽ ʪʚʘʨʠʥ ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧʠ ʟ 1-ʾ ʧʦ 21-ʫ ʜʦʙʫ, ʘ ʚ ʂʦʥʪʨ ʛʨʫʧʽ ï ʟ 1-ʾ 

ʧʦ 14-ʫ ʜʦʙʫ. 

ʂʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʚʧʨʦʜʦʚʞ 1-21-

ʾ ʜʽʙ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 0 ʜʦ 2-3-ʭ ʚʠʧʘʜʢʽʚ, ʟ ʤʝʜʽʘʥʦʶ ʄʝ=1 (ʫ 

3-ʶ ʜʦʙʫ ï ʄʝ=2 ʝʧʽʟʦʜʠ). ɼʦ 28-ʾ ʜʦʙʠ ʧʦ 1-ʤʫ ʝʧʽʟʦʜʫ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʬʽʢʩʫʚʘʣʠ ʣʠʰʝ ʫ 2-ʭ (33%) ɽʢʩʧ ʪʚʘʨʠʥ (ʨ<0,05, ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ). 

ʊʘʢʽ ʞ ʟʤʽʥʠ ʚʩʪʘʥʦʚʠʣʠ ʡ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʠ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʘʢʪʽʚ ʥʝʧʦʚʥʠʭ ʛʨʫʤʽʥʛʽʚ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʟ 1-ʾ ʧʦ 28-ʫ ʜʦʙʫ ʟ 1,5 (0-2) ʜʦ 

0 (0-1) ʝʧʽʟʦʜʽʚ (ʨ<0,05). ɺ ɯʥʪ ʛʨʫʧʽ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 1-ʾ ʧʦ 21-ʫ ʜʦʙʫ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʠʚʩʷ (p>0,05), ʩʢʣʘʜʘʶʯʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʦʜʠʥ 

ʝʧʽʟʦʜ (ʄʝ=1), ʘʣʝ ʜʦ 28-ʾ ʜʦʙʠ ʦʜʠʥ ʝʧʽʟʦʜ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʬʽʢʩʫʚʘʣʠ 
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ʣʠʰʝ ʫ 1 (17%) ʪʚʘʨʠʥʠ ɯʥʪ ʛʨʫʧʠ, ʧʨʠ ʨ<0,05 ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ (ʪʘʙʣ. 

3.6). 

 

ʊʘʙʣʠʮʷ 3.6 ï ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʱʫʨʽʚ ʫ 

ʧʽʜʥʝʩʝʥʦʤʫ ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ (ʄʝ, (min-max)) 

ɼʦʙʘ 

ɻʨʫʧʘ ʪʚʘʨʠʥ 

ɽʢʩʧ ʂʦʥʪʨ ɯʥʪ 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-

max) 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-

max) 

ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ, 

n/% 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ,  

ʄʝ (min-max) 

1 6/ 100% 1 (1-2) 5/ 83% 1,5 (0-2) 4/ 67% 1 (0-2) 

3 5/ 83% 2 (0-3) 4/ 67% 1 (0-3) 5/ 83% 1 (0-4) 

7 5/ 83% 1 (0-1) 4/ 67% 1 (0-1) 3/ 50% 0,5 (0-1) 

14 5/ 83% 1 (0-2) 3/ 50%  0,5 (0-1) 5/ 83% 1 (0-2) 

21 5/ 83% 1 (0-2) 1/ 17%* 0 (0-1)* 4/ 67% 1 (0-1) 

28 2/ 33% 0 (0-1) 1/ 17% 0 (0-1) 1/ 17% 0 (0-1)  

ʇʨʠʤʽʪʢʘ. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), 

ɽʢʩʧ ʪʘ ɯʥʪ (n=6) ʛʨʫʧʘʤʠ. 

 

ʆʜʥʦʯʘʩʥʦ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʚ ʧʦʤʽʨʥʫ 

ʥʝʛʘʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ (r=-0,42, p<0,01) ʚʽʜ 

ʪʝʨʤʽʥʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʱʫʨʽʚ ʟ ɺɯʊɻʄ. 

ʄʥʦʞʠʥʥʽ ʧʦʨʽʚʥʷʥʥʷ 3-ʭ ʛʨʫʧ ʟʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʜʠʩʧʝʨʩʽʡʥʠʤ 

ʘʥʘʣʽʟʦʤ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʽ ʢʨʠʪʝʨʽʶ ʍʽ-ʢʚʘʜʨʘʪ ʇʽʨʩʦʥʘ ʥʝ 

ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ 

ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʫ ʪʚʘʨʠʥ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ: ʫ 1-ʫ ʜʦʙʫ ʅ=1,7 

(ʨ>0,05), ɢ2=2,4 (ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ ʅ=1,6 (ʨ>0,05), ɢ2=0,6 (ʨ>0,05),ʫ 7-ʫ ʜʦʙʫ 

ʅ=1,4 (ʨ>0,05), ɢ2=1,5 (ʨ>0,05), ʫ 14-ʫ ʜʦʙʫ ʅ=4,8 (ʨ>0,05), ɢ2=2,2 (ʨ>0,05), ʪʘ 

ʫ 28-ʫ ʜʦʙʫ ʅ=3,1 (ʨ>0,05), ɢ2=0,6 (ʨ>0,05). ʊʘʢʦʞ, ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ 

ʪʚʘʨʠʥ ʪʘ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʭ ʙʫʣʠ 
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ʩʪʘʪʠʩʪʠʯʥʦ ʟʽʩʪʘʚʥʠʤʠ (p>0,05) ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʢʨʽʤ 21-ʾ ʜʦʙʠ, ʢʦʣʠ ʬʽʢʩʫʚʘʣʠʩʷ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʽ 

ʂʦʥʪʨ (ʨ<0,05 ʟʘ ʢʨʠʪʝʨʽʷʤʠ ɢ2 ʽ ɼʘʥʥʘ). 

ʍʦʯʘ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʨʫʤʽʥʛʫ ʤʘʡʞʝ ʥʝ ʙʫʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ, ʘʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʧʦʚʥʦʛʦ ʪʘ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʷʢ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʛʨʫʧʠ, ʪʘʢ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʷʭ. 

ʊʘʢ, ʚ ɽʢʩʧ ʱʫʨʽʚ ʧʦʚʥʠʡ ʛʨʫʤʽʥʛ ʟʘʨʝʻʩʪʨʫʚʘʣʠ ʥʘ 3-ʶ ʜʦʙʫ ʪʽʣʴʢʠ ʫ 

1-ʾ ʪʚʘʨʠʥʠ, 7-ʫ ʜʦʙʫ ʫ 3-ʭ ʪʚʘʨʠʥ ʪʘ ʥʘ 21-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʮʝʡ ʨʝʬʣʝʢʩ ʚʠʢʦʥʫʚʘʣʘ 1-ʘ ʪʚʘʨʠʥʘ. ʇʨʠ ʮʴʦʤʫ ʪʨʠʚʘʣʽʩʪʴ ʝʧʽʟʦʜʫ ʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ ʚ 3-ʶ ʜʦʙʫ ʩʢʣʘʣʘ 18 ʩʝʢ, ʫ 7-ʫ ʜʦʙʫ ï ʚʽʜ 16 ʩʝʢ ʜʦ 18 ʩʝʢ, ʘ ʫ 21-ʫ 

ʜʦʙʫ ï 8 ʩʝʢ. ɺ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʟ 18,5 (0-20) ʩʝʢ ʫ 1-ʫ ʜʦʙʫ, ʜʦ 24,5 (0-28) ʩʝʢ ʫ 3-ʶ 

ʜʦʙʫ (ʥʘ 32% ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ, ʨ<0,05), ʜʦ 24 (23-26) ʩʝʢ ʫ 7-ʫ ʜʦʙʫ (ʥʘ 

30%, ʨ<0,05) ʽ ʜʦ 22,5 (21-24) ʩʝʢ ʫ 14-ʫ ʜʦʙʫ (ʥʘ 22%, ʨ<0,05). ʋ ʱʫʨʽʚ ɯʥʪ 

ʛʨʫʧʠ ʪʨʠʚʘʣʽʩʪʴ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʟʙʽʣʴʰʠʣʘʩʴ ʟ 21,5 (0-22) ʩʝʢ ʫ 1-ʫ ʜʦʙʫ ʜʦ 

25,0 (22-28) ʩʝʢ ʫ 7-ʫ ʜʦʙʫ (ʥʘ 16% ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ, ʨ<0,05), ʜʦ 22,0 

(17-25) ʩʝʢ ʥʘ 14-ʫ ʜʦʙʫ (ʥʘ 2,3%, p>0,05). ʅʘʜʘʣʽ ʮʝʡ ʨʝʬʣʝʢʩ ʪʦʪʘʣʴʥʦ 

ʧʨʠʛʥʽʯʫʚʘʚʩʷ ʷʢ ʫ ʂʦʥʪʨ, ʪʘʢ ʽ ʚ ɯʥʪ ʛʨʫʧʽ. ʇʨʠ ʮʴʦʤʫ, ʘʥʘʣʽʟ ɼʘʥʥʘ ʥʝ 

ʚʩʪʘʥʦʚʠʚ ʩʫʪʪʻʚʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (ʨ>0,05) ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʛʨʫʧʘʤʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ 

ʘʜʝʢʚʘʪʥʽ ʚʠʩʥʦʚʢʠ. 

ʊʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫ 3-ʶ, 7-ʫ ʪʘ 14-ʫ ʜʦʙʫ: ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʣʠ ʪʚʘʨʠʥʠ ʥʘ 

ʥʝʧʦʩʣʽʜʦʚʥʠʡ ʛʨʫʤʽʥʛ, ʙʫʚ ʜʦʚʰʝ ʥʘ 65% (ʨ<0,05), 85% (ʨ<0,05) ʪʘ 75% 

(ʨ<0,05) ʫ ʚʢʘʟʘʥʽ ʪʝʨʤʽʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ 1-ʫ ʜʦʙʫ. ʋ 21-ʫ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʥʘ 15% (ʨ>0,05), ʥʘ 28-ʫ ʜʦʙʫ ʜʘʥʠʡ ʨʝʬʣʝʢʩ ʬʽʢʩʫʚʘʚʩʷ 

ʫ 2 ʪʚʘʨʠʥ ʽ ʪʨʠʚʘʚ 18 ʽ 19 ʩʝʢ ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.7). 
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ʊʘʙʣʠʮʷ 3.7 - ʊʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʱʫʨʽʚ ʫ ʧʽʜʥʝʩʝʥʦʤʫ 

ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ (ʄʝ (min-max)) 

ɻʨʫʧʘ 
ɼʦʙʘ 

1 3 7 14 21 28 

ɽʢʩʧ (n=6) 10 (8-15) 16,5 (0-19) 18,5 (0-21) 17,5 (0-19) 8,5 (0-9) 0 (0-19) 

ʂʦʥʪʨ (n=6) 15,5 (0-16) 16 (0-18) 17 (0-18) 5 (0-16)* 0 (0-25) 0 (0-23) 

ɯʥʪ (n=6) 18,5 (0-20) 8,5 (0-10) 12 (0-25) 6,5 (0-8)* 8 (0-9) 0 (0-10) 

ʇʨʠʤʽʪʢʘ. *- ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ 

ʪʘ ɯʥʪ. 

 

ɺ ʛʨʫʧʽ ʂʦʥʪʨ ʪʚʘʨʠʥ ʪʨʠʚʘʣʽʩʪʴ ʝʧʽʟʦʜʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʧʦʩʪʫʧʦʚʦ ʪʘ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʘʩʴ ʫ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 1-ʾ ʧʦ 14-ʫ ʜʦʙʫ ʟ 

15,5 (0-16) ʩʝʢ ʜʦ 5 (0-16) ʩʝʢ (ʥʘ 68%, ʨ<0,05). ɺ ɯʥʪ ʱʫʨʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʪʘʢʦʞ ʟʤʝʥʰʠʚʩʷ ʜʦ 14-ʾ ʜʦʙʠ ʟ 18,5 (0-20) ʩʝʢ ʜʦ 6,5 (0-8) ʩʝʢ (ʥʘ 65%, 

ʨ<0,05) ʽ ʜʦ 8,0 (0-9) ʩʝʢ ʫ 21-ʫ ʜʦʙʫ (ʥʘ 57%, p=0,08 ʟʘ ʢʨʠʪʝʨʽʻʤ 

ɺʽʣʢʦʢʩʦʥʘ). 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʤʽʨʥʦʾ 

ʟʚʦʨʦʪʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʽ ʪʝʨʤʽʥʦʤ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ (r=-0,3, ʨ>0,05). 

ʄʽʞʛʨʫʧʦʚʝ ʤʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ 

ʧʦʢʘʟʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʢʨʽʤ 14-ʾ ʜʦʙʠ. ʇʦʢʘʟʥʠʢʠ ʅ-ʢʨʠʪʝʨʽʶ ʩʢʣʘʜʘʣʠ: ʫ 

14-ʫ ʜʦʙʫ - ʅ=6,4 (ʨ<0,05), ʫ 1-ʫ ʜʦʙʫ ʅ=2,8 (ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ ʅ=4,02 

(ʨ>0,05), ʫ 7-ʫ ʜʦʙʫ ʅ=1,6 (ʨ>0,05), ʫ 21-ʫ ʜʦʙʫ ʅ=2,3 (ʨ>0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ 

ʅ=1,2 (ʨ>0,05). 

ɺ ʫʩʽʭ ʧʦʨʽʚʥʷʥʥʷʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʙʫʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʽʩʪʘʚʥʠʤʠ ʧʨʠ p>0,05. ɺʦʜʥʦʯʘʩ ʪʨʠʚʘʣʽʩʪʴ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 
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ɽʢʩʧ ʱʫʨʽʚ ʫ 14-ʫ ʜʦʙʫ ʙʫʣʘ ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢʠ ʂʦʥʪʨ ʛʨʫʧʠ ʚ 3,5 ʨʘʟʘ 

(ʨ<0,05), ɯʥʪ ʛʨʫʧʠ ï ʫ 2,7 ʨʘʟʘ (ʨ<0,05). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʨʽʟʥʠʭ ʟʘ ʷʢʽʩʪʶ 

ʛʨʫʤʽʥʛʽʚ ʫ ʇʍʃ ʪʽʣʴʢʠ ʷʩʢʨʘʚʽʰʝ ʧʽʜʢʨʝʩʣʠʣʦ ʥʘʷʚʥʽʩʪʴ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ 

ʜʠʥʘʤʽʢʠ ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ ʪʨʠʚʦʞʥʦʩʪʽ, ʩʪʨʘʭʫ ʪʘ ʩʪʘʥʫ, ʧʦʜʽʙʥʦʛʦ ʜʦ 

ʜʝʧʨʝʩʽʾ ʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ. 

ɽʤʦʮʽʡʥʠʡ ʩʪʘʥ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ ʇʍʃ ʧʽʜʚʠʱʫʚʘʚʩʷ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʙʦʣʶʩʽʚ ʽ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʪʘ ʫʨʠʥʘʮʽʡ (ʪʘʙʣ. 3.8). 

 

ʊʘʙʣʠʮʷ 3.8 - ʇʦʢʘʟʥʠʢʠ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʫ ʧʽʜʥʝʩʝʥʦʤʫ 

ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ (ʄʝ (min-max)) 

 
ɼʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ɻʨʫʧʘ 1 3 7 14 21 28 

ɸɼ (n) 

ɽʢʩʧ 1 (1-2) 1 (0-2) 2 (1-2) 1,5 (1-2) 1 (1-2) 2 (1-2) 

ʂʦʥʪʨ 1 (0-1) 1 (0-2) 1 (0-1)* 0 (0-1)* 1 (0-1) 0 (0-1)* 

ɯʥʪ 1 (1-2) 1 (1-2) 1 (0-2)* 0,5 (0-1)* 1 (0-1) 0 (0-1)* 

ɹɼ (n) 

ɽʢʩʧ 2 (1-4) 2 (0-3) 2 (2-3) 2 (1-3) 2 (1-3) 2 (1-3) 

ʂʦʥʪʨ 1 (0-2) 1 (0-3) 1 (0-2)* 0 (0-2)* 1 (0-2) 0 (0-2)* 

ɯʥʪ 1,5 (1-2) 1,5 (1-2) 1 (1-2)* 0,5 (0-2)* 1 (0-2) 0 (0-2)* 

ʋʨʠʥʘʮʽʾ 

(n) 

ɯʥʪ 1,5 (1-2) 1,5 (1-2) 1 (1-2)* 0,5 (0-2)* 1 (0-2) 0 (0-2)* 

ɽʢʩʧ 0,5 (0-3) 0,5 (0-1) 1,5 (1-3) 1 (0-3) 1 (1-2) 2 (1-2) 

ʂʦʥʪʨ 1 (0-1) 0,5 (0-1) 1 (0-2) 0 (0-1) 1 (0-2) 0,5 (0-1)* 

ʇʨʠʤʽʪʢʠ: 1. ɸɼ - ʘʢʪʠ ʜʝʬʝʢʘʮʽʡ, 2. ɹɼ - ʙʦʣʶʩʠ ʜʝʬʝʢʘʮʽʡ, 3. (n) - ʢʽʣʴʢʽʩʪʴ, 4. * - 

ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ 

(n=6). 

 

ɺʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ ʤʘʡʞʝ ʫ ʚʩʽʭ ʪʚʘʨʠʥ ʬʽʢʩʫʚʘʣʠ ʚʽʜ 1 ʜʦ 2 ʘʢʪʽʚ 

ʜʝʬʝʢʘʮʽʡ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʨʠʯʦʤʫ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ 

ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʤʘʣʠ ʭʚʠʣʝʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 
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ʤʝʜʽʘʥʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ 7-ʫ, 14-ʫ ʪʘ 28-ʫ ʜʦʙʫ ʚ 1,5-2 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 1-ʦʶ 

ʜʦʙʦʶ, ʧʨʠ p>0,05 

ɺʩʝʨʝʜʠʥʽ ʂʦʥʪʨ ʛʨʫʧʠ ʪʘʢʦʞ ʪʨʘʧʣʷʣʠʩʷ ʥʝʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ, ʘʣʝ ʝʧʽʟʦʜʠ ʟʜʝʙʽʣʴʰʦʛʦ ʙʫʣʠ ʧʦʦʜʠʥʦʢʠʤʠ ʘʙʦ ʙʫʣʠ 

ʚʽʜʩʫʪʥʽ (ʙʝʟ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʜʠʥʘʤʽʮʽ p>0,05). 

ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʫ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʾ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʧʦʩʪʫʧʦʚʦ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʚʩʪʘʥʦʚʠʣʠ 

ʟʥʠʞʝʥʥʷ ʟ 1 (1-2) ʦʜ. ʜʦ 0 (0-1) ʦʜ., ʪʦʙʪʦ ʥʘ 100% ʧʨʠ ʨ<0,05. 

ɸʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʢʽʣʴʢʽʩʪʶ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʽ ʪʝʨʤʽʥʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ (r=0,2, 

ʨ>0,05). 

ʇʦʨʽʚʥʷʥʥʷ ʟʤʽʥ ʟʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ʂʨʘʩʢʝʣʘ-

ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʧʦʢʘʟʘʣʦ 

ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʥʘ 

7-ʫ ʜʦʙʫ - ʅ=9,8 (ʨ<0,01), 14-ʫ ʜʦʙʫ - ʅ=8,6 (ʨ<0,01) ʪʘ 28-ʫ ʜʦʙʫ - ʅ=10,4 

(ʨ<0,01) ʽ ʥʝʟʥʘʯʥʽ ʫ 1-ʫ ʜʦʙʫ ʅ=4,9 (ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ ʅ=1,4 (ʨ>0,05) ʪʘ ʫ 

21-ʫ ʜʦʙʫ ʅ=4,9 (ʨ>0,05). ʊʘʢʦʞ ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ (ʨ>0,05) ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

ʇʦʧʘʨʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʪʘʢʦʞ 

ʧʦʢʘʟʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɽʢʩʧ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ ʫ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

(p>0,05). ɸ ʚʞʝ ʟ 7-ʾ ʜʦʙʠ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʟʨʦʩʪʘʣʘ ʥʘ 100% 

(p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ɺ 14-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʩʢʣʘʜʘʣʘ 1,5 (1-2) ʦʜ., ʚ ʪʦʡ ʯʘʩ, ʷʢ 

ʫ ʙʽʣʴʰʦʩʪʽ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ ʪʘʢʠʭ ʝʧʽʟʦʜʽʚ ʥʝ ʬʽʢʩʫʚʘʣʦʩʷ (ʄʝ=0 ʦʜ., 

ʨ<0,05). ɺ ɯʥʪ ʛʨʫʧʽ ʚ ʮʝʡ ʧʝʨʽʦʜ ʤʝʜʽʘʥʥʠʡ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ 

ʜʝʬʝʢʘʮʽʡ ʩʪʘʥʦʚʠʚ 0,5 ʦʜ., ʷʢʠʡ ʩʚʽʜʯʠʚ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ (ʘʙʦ ʥʘʷʚʥʽʩʪʴ) 

ʪʘʢʠʭ ʝʧʽʟʦʜʽʚ ʫ ʧʦʣʦʚʠʥʠ ʪʚʘʨʠʥ, ʱʦ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʦʩʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ɽʢʩʧ ʛʨʫʧʠ (ʨ<0,05). 28-ʤʘ ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 
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ʧʽʜʚʠʱʝʥʦʶ ʯʘʩʪʦʪʦʶ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ (ʄʝ=2 ʦʜ.) ʪʘ ʾʭ 

ʚʽʜʩʫʪʥʽʩʪʶ ʫ ʙʽʣʴʰʦʩʪʽ ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ (ʄʝ=0 ʦʜ., ʨ<0,05) (ʪʘʙʣ. 

3.8). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʚ ɽʢʩʧ ʱʫʨʽʚ 

ʙʫʣʘ ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʪʷʛʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ: ʢʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ 

ʚʘʨʽʶʚʘʣʘ ʚʽʜ 0 ʜʦ 4 ʦʜ., ʘʣʝ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ ʄʝ=2 ʦʜ. (ʨ>0,05) (ʪʘʙʣ. 

3.8). ɺʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʫʱʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʪʘ 

ʪʝʨʤʽʥʘʤʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʽʜʪʚʝʨʜʞʫʻ ʽ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ (r=0,03, ʨ>0,05). 

ɺ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʢʽʣʴʢʽʩʪʴ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʤʘʣʘ ʥʝʟʥʘʯʥʽ 

ʝʧʽʟʦʜʠ ʟʤʝʥʰʝʥʥʷ ʫ 14-ʫ ʜʦʙʫ ʪʘ ʥʘ 28-ʫ ʜʦʙʫ, ʘʣʝ ʙʝʟ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʜʠʥʘʤʽʮʽ ʚ ʮʽʣʦʤʫ (p>0,05). ɺ ɯʥʪ ʛʨʫʧʽ ʚʩʪʘʥʦʚʠʣʠ ʧʦʩʪʫʧʦʚʝ 

ʨʽʚʥʦʤʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʟ 1,5 (1-2) ʦʜ. ʫ 1-ʫ ʜʦʙʫ 

ʜʦ 0,5 (0-2) ʦʜ. ʫ 14-ʫ ʜʦʙʫ (ʨ>0,05) ʽ ʜʦ 0 (0-2) ʦʜ. ʥʘ 28-ʫ ʜʦʙʫ (ʨ<0,05). 

ʂʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʪʘ ʪʝʨʤʽʥʘʤʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (r=0,2, ʨ>0,05). 

ʄʥʦʞʠʥʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-

ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʚʩʪʘʥʦʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

3-ʘ ʛʨʫʧʘʤʠ ʫ 7-ʫ ʜʦʙʫ (ʅ=9,7, ʨ<0,01), ʫ 14-ʫ ʜʦʙʫ (ʅ=8,5, ʨ<0,01) ʪʘ ʫ 28-ʫ 

ʜʦʙʫ (ʅ=8,9, ʨ<0,01). ʆʜʥʦʯʘʩʥʦ ʥʝ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʚʠʷʚʣʝʥʽ ʫ 1-ʫ ʜʦʙʫ - 

ʅ=3,4 (ʨ>0,05), ʫ 3-  ʁʜʦʙʫ - ʅ=1,6 (ʨ>0,05) ʪʘ ʫ 21-ʫ ʜʦʙʫ - ʅ=5,1 (ʨ>0,05). 

ʄʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʥʝ ʚʠʷʚʣʝʥʦ ʞʦʜʥʦʛʦ ʚʠʧʘʜʢʫ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

(ʨ>0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ). 

ʄʽʞʛʨʫʧʦʚʠʡ ʧʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʦʣʶʩʽʚ 

ʜʝʬʝʢʘʮʽʡ ʚ ɽʢʩʧ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ  ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɽʢʩʧ 

ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʫ 7-ʫ (ʨ<0,05), 14-ʫ (ʨ<0,05) ʪʘ 28-

ʫ ʜʦʙʫ (ʨ<0,05) ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʪʘʙʣ. 3.8). 
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ʂʽʣʴʢʽʩʪʴ ʫʨʠʥʘʮʽʡ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʦʩʪʫʧʦʚʦ ʟʙʣ̔ʴʰʫʚʘʣʘʩʴ ʟ 0,5 

(0-3) ʦʜ. ʫ 1-ʫ ʜʦʙʫ ʜʦ 1,5 (1-3) ʦʜ. ʫ 7-ʫ ʜʦʙʫ (ʨ>0,05) ʪʘ ʜʦ 2 (1-2) ʦʜ. ʫ 28-ʫ 

ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨ<0,05). 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʧʦʤʽʨʥʦʛʦ ʧʨʷʤʦʛʦ 

ʟʚôʷʟʢʫ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʫʨʠʥʘʮʽʡ ʽ ʪʝʨʤʽʥʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

(r=0,41, ʨ<0,05). 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɽʢʩʧ ʪʚʘʨʠʥ ʢʽʣʴʢʽʩʪʴ ʫʨʠʥʘʮʽʡ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ 

ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 0 ʜʦ 2 ʚʠʧʘʜʢʽʚ ʟʽ ʟʥʠʞʝʥʥʷʤ ʤʝʜʽʘʥʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ 1 ʦʜ. ʫ 1-

ʫ ʜʦʙʫ ʜʦ 0,5 ʦʜ. ʫ 3-ʶ ʽ 28-ʫ ʜʦʙʫ, ʽ ʜʦ ʄʝ=0 ʦʜ. ʫ 14-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(ʙʝʟ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʜʠʥʘʤʽʮʽ p>0,05). ɺʦʜʥʦʯʘʩ ʜʠʥʘʤʽʢʘ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʙʫʣʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʝʧʽʟʦʜʽʚ ʫʨʠʥʘʮʽʡ  ʟ 1 (0-1) ʦʜ. 

ʜʦ 0,5 (0-1) ʦʜ. ʫ 7-21-ʫ ʜʦʙʫ ʽ ʧʨʘʢʪʠʯʥʦ ʜʦ ʾʭ ʟʥʠʢʥʝʥʥʷ ʫ ʙʽʣʴʰʦʩʪʽ ʪʚʘʨʠʥ 

(ʄʝ=0 ʦʜ.) ʥʘʧʨʠʢʽʥʮʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨ<0,05). 

ʄʽʞʛʨʫʧʦʚʝ ʤʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʨʠʥʘʮʽʡ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ 

ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽ ʟʥʘʯʫʱʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ 7-ʫ ʜʦʙʫ (ʅ=6,03, ʨ<0,05) ʪʘ ʥʘ 28-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ (ʅ=9,8, ʨ<0,01). ɺ ʽʥʰʽ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʅ-ʢʨʠʪʝʨʽʡ ʥʝ ʙʫʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ: ʫ 1-ʫ ʜʦʙʫ ʅ=2,6 (ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ ʅ=1,9 (ʨ>0,05), 

ʫ 14-ʫ ʜʦʙʫ ʅ=1,7 (ʨ>0,05), ʫ 21-ʫ ʜʦʙʫ ʅ=3,8 (ʨ>0,05). ʊʘʢʦʞ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ 

ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʽʩʪʘʚʥʠʤ (p>0,05) ʫ ʚʩʽʭ 

ʧʦʨʽʚʥʷʥʥʷʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ. 

ʇʦʜʘʣʴʰʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʧʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʫʨʠʥʘʮʽʡ ʚ ɽʢʩʧ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ  ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɽʢʩʧ 

ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʫ 7-ʫ ʜʦʙʫ ʪʘ 28-ʫ ʜʦʙʫ (ʨ<0,05), ʘ ʤʽʞ ɽʢʩʧ ʽ 

ʂʦʥʪʨ ʛʨʫʧʘʤʠ ï ʫ 28-ʫ ʜʦʙʫ (ʨ<0,05) ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʪʘʙʣ. 3.8). 
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ʊʦʞ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʝʤʦʮʽʡʥʠʡ 

ʩʪʘʥ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ, ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʝ ʡ ʪʨʠʚʘʣʝ ʾʾ ʥʘʧʨʫʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʦʨʫʰʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʪʚʘʨʠʥ ʜʦ ʩʪʨʝʩʦʛʝʥʥʠʭ ʫʤʦʚ ʧʽʜʥʝʩʝʥʦʛʦ 

ʭʨʝʩʪʦʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʪʦʡ ʯʘʩ, 

ʷʢ ʪʚʘʨʠʥʠ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʧʦʢʘʟʘʣʠ ʢʨʘʱʫ ʘʜʘʧʪʠʚʥʫ ʪʘ ʝʤʦʮʽʡʥʫ ʨʝʘʢʮʽʶ 

ʥʘ ʩʢʣʘʜʥʽ ʫʤʦʚʠ ʮʴʦʛʦ ʣʘʙʽʨʠʥʪʫ. 

 

3.3 ɼʦʩʣʽʜʞʝʥʥʷ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʫ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɺʠʢʦʨʠʩʪʘʥʠʡ ʥʘʤʠ ʤʝʪʦʜ ʝʣʝʢʪʨʦʰʢʽʨʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʻ ʝʬʝʢʪʠʚʥʠʤ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʦʣʴʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʱʫʨʘʭ, ʘʜʞʝ ʮʝʡ ʤʝʪʦʜ 

ʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʥʘʢʦʚʽ ʫʤʦʚʠ ʜʣʷ ʚʩʽʭ ʪʚʘʨʠʥ 

ʽ ʨʦʙʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ. ʊʘʢʦʞ, ʮʝʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʪʘ 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʩʪʨʘʞʜʘʥʥʷʤʠ ʪʚʘʨʠʥ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ. 

ʉʝʨʝʜʥʽʡ ʙʦʣʴʦʚʠʡ ʧʦʨʽʛ, ʦʮʽʥʝʥʠʡ ʟʘ ʧʦʚʝʜʽʥʢʦʚʦʶ ʧʦʜʽʻʶ 

(ʚʦʢʘʣʽʟʘʮʽʻʶ), ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ ʧʽʜʚʠʱʠʚʩʷ ʟ 1-ʾ (46,5Ñ8,0 ʦʜ.) ʜʦ 28-ʾ 

ʜʦʙʠ (70,3Ñ3,3 ʦʜ.), ʪʦʙʪʦ ʥʘ 66% ʧʨʠ ʨ<0,01. ʅʘ 3-ʶ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʜʝʤʦʥʩʪʨʫʚʘʚ ʯʽʪʢʫ (ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʜʦʩʪʦʚʽʨʥʫ, ʨ>0,05) ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʨʦʩʪʘʥʥʷ - ʥʘ 77% ʚʽʜ ʟʥʘʯʝʥʥʷ ʫ 28-ʫ ʜʦʙʫ. ʆʜʥʘʢ ʥʘ 7-ʫ ʜʦʙʫ ʙʦʣʴʦʚʠʡ 

ʧʦʨʽʛ ʟʥʦʚʫ ʟʥʠʟʠʚʩʷ ʜʦ ʟʥʘʯʝʥʥʷ, ʤʝʥʰʦʛʦ, ʥʽʞ ʥʘ 1-ʫ ʜʦʙʫ - 62% (ʨ<0,01) 

ʚʽʜ ʟʥʘʯʝʥʥʷ ʥʘ 28-ʡ ʜʝʥʴ. ɿʥʘʯʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ ʫ 14-ʫ ʪʘ 21-ʫ ʜʦʙʫ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʯʽʪʢʝ ʟʨʦʩʪʘʥʥʷ. ʆʜʥʘʢ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʘʣʠʰʘʚʩʷ ʧʦʤʽʨʥʦ, 

ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦ ʥʠʞʯʠʤ, ʥʽʞ ʥʘ 28-ʫ ʜʦʙʫ. ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʴʦʛʦ 

ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʫ ʚ ʛʨʫʧʽ ʂʦʥʪʨ ʙʫʣʘ ʟʦʚʩʽʤ ʽʥʰʦʶ. ʅʘ 1-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ 

(63,0Ñ6,0 ʦʜ.) ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʥʘ 32% (ʨ<0,01) ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʟʥʘʯʝʥʥʷ ʫ 

ʛʨʫʧʽ ɯʥʪ ʪʚʘʨʠʥ. ʅʘ 3-ʡ ʪʘ 7-ʡ ʜʝʥʴ ʩʝʨʝʜʥʽʡ ʙʦʣʴʦʚʠʡ ʧʦʨʽʛ ʙʫʚ ʤʘʡʞʝ ʪʘʢʠʤ 

ʩʘʤʠʤ, ʷʢ ʽ ʚ 1-ʡ ʜʝʥʴ (ʨ>0,05). ʇʽʟʥʽʰʝ, ʥʘ 14-28-ʡ ʜʥʽ, ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ 



146 

 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʯʽʪʢʫ ʩʭʦʞʽʩʪʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ɯʥʪ ʛʨʫʧʽ. ʎʽ 

ʧʦʢʘʟʥʠʢʠ ʚʘʨʽʶʚʘʣʠ ʚʽʜ 68,7 ʦʜ. ʜʦ 72,5 ʦʜ. ʽ ʥʝ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʩʦʙʦʶ (ʨ>0,05) (ʨʠʩ. 3.8). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʩʠʣʘ ʪʦʢʫ ʫ ʤʢɸ, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,0001) ʨʽʟʥʠʮʽ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ, 4. ƶ - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ, 5. ȹ - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 3.8 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʩʠʣʠ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʩʪʨʫʤʫ. 

 

ʉʝʨʝʜʥʽʡ ʙʦʣʴʦʚʠʡ ʧʦʨʽʛ ʚ ɯʥʪ ʛʨʫʧʽ ʪʚʘʨʠʥ ʥʘ 1-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʚ ʨʽʟʢʦ ʟʥʠʞʝʥʠʤ (ʣʠʰʝ 43,0Ñ2,0 ʦʜ.), ʧʨʦʪʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦ 

ʟʨʦʩʪʘʚ ʽ ʥʘ 14-ʫ ʜʦʙʫ ʩʷʛʘʚ 68 ʦʜ. ʊʘ ʚʞʝ ʥʘ 28-ʫ ʜʦʙʫ ʩʝʨʝʜʥʽʡ ʙʦʣʴʦʚʠʡ 

ʧʦʨʽʛ ʜʦʨʽʚʥʶʚʘʚ 71,2Ñ4,0 ʦʜ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʥʘ 14-ʫ, 21-ʫ ʪʘ 28-ʫ ʜʦʙʫ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ 

(ʨ>0,05) ʤʽʞ ʩʦʙʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʦʩʪʝʨʝʞʫʚʘʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʙʦʣʴʦʚʠʭ 

ʧʦʨʦʛʽʚ ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʫ ʧʝʨʽʦʜ ʟ 14-ʾ ʜʦ 28-  ʾʜʦʙʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʨʝʬʝʨʝʥʪʥʠʤʠ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ 

ʩʠʣʴʥʦʛʦ ʩʪʫʧʝʥʷ (r=0,71, ʨ<0,0001) ʤʽʞ ʜʠʥʘʤʽʢʦʶ ʟʤʽʥ ʩʠʣʠ ʪʦʢʫ, 
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ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʙʽʛʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ɺɯʊɻʄ. 

ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʩʠʣʠ ʪʦʢʫ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʚʦʢʘʣʽʟʘʮʽʾ ʱʫʨʽʚ, ʤʽʞ 

ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘ 1-ʫ ʜʦʙʫ - F=18,2 (ʨ<0,001), ʫ 3-ʶ ʜʦʙʫ F=4,9 

(ʨ<0,05), ʫ 7-ʫ ʜʦʙʫ (ʨ<0,001), ʫ 14-ʫ ʜʦʙʫ F=30,0 (ʨ<0,0001) ʪʘ ʫ 21-ʫ ʜʦʙʫ 

F=10,4 (ʨ<0,0001). ʎʽ ʞ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʟ 3-ʾ ʜʦʙʠ. 

ʇʦʧʘʨʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʠʣʘ ʪʦʢʫ, ʷʢʘ ʚʠʢʣʠʢʘʣʘ 

ʨʝʘʢʮʽʶ ʚʦʢʘʣʽʟʘʮʽʾ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ ʙʫʣʘ ʥʘ 26% (ʨ<0,0001) 

ʥʠʞʯʝ ʟʘ ʂʦʥʪʨ ʱʫʨʽʚ ʪʘ ʚʠʱʝ ʥʘ 8% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʝʙʦʣʶʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʛʘʣʦʪʘʥʫ ʚ ʱʫʨʽʚ ʟ ɺɯʊɻʄ. 

ɺ 3-ʶ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʚ ɽʢʩʧ ʛʨʫʧʽ ʱʫʨʽʚ ʥʘ 31% (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 9% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ, ʪʦʙʪʦ ʫ ʱʫʨʽʚ ʂʦʥʪʨ 

ʛʨʫʧʠ ʚʩʝ ʱʝ ʟʙʝʨʽʛʘʚʩʷ, ʭʦʯʘ ʡ ʤʝʥʰʝ, ʘʥʘʣʴʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʛʘʣʦʪʘʥʫ. 

ɺ 7-ʫ ʜʦʙʫ ʩʠʣʘ ʪʦʢʫ ʚ ʛʨʫʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 31% 

(ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 30% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. 

ɺ ʧʝʨʽʦʜ 14-28-ʘ ʜʦʙʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʦʢʘʣʽʟʘʮʽʾ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 

ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʧʣʠʚʘʪʠ ʩʠʣʦʶ ʪʦʢʫ, ʤʝʥʰʦʶ ʥʘ 19% (ʨ<0,0001), 17% 

(ʨ<0,001) ʪʘ 3% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʪʘ ʥʘ 17% (ʨ<0,0001), 

15% (ʨ<0,001) ʡ 1% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʽʦʜʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʦʨʽʚʥʷʥʥʷ ʩʠʣʠ ʪʦʢʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ ʫ ʪʚʘʨʠʥ, 

ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʟʥʘʯʥʦ ʤʝʥʰʠʤ, 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʚʘʨʠʥʘʤʠ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ, ʪʦʙʪʦ ʪʚʘʨʠʥʠ ʟ ɺɯʊɻʄ ʙʫʣʠ 

ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʝʣʝʢʪʨʦʙʦʣʴʦʚʦʛʦ ʧʦʜʨʘʟʥʠʢʘ. 

 

 



148 

 

ʈʝʟʶʤʝ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ 

ʧʦʣʝè ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚʩʪʘʥʦʚʣʝʥʽ 

ʦʟʥʘʢʠ ʪʨʠʚʦʞʥʦʩʪʽ (ʧʽʜʚʠʱʝʥʽ ʥʘ 35% (ʨ<0,0001) ɻʈɸ ʪʘ ʚ 4 (ʨ<0,0001) ʨʘʟʠ 

ɺʈɸ, ʟʤʝʥʰʝʥʘ ʥʘ 47% (ʨ<0,0001) ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ) ʪʘ ʧʽʜʚʠʱʝʥʦʾ 

ʝʤʦʮʽʡʥʦʩʪʽ (ʟʤʽʥʠ ʛʨʫʤʽʥʛʫ, ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ, ʫʨʠʥʘʮʽʡ, 

ʧʨʠ ʨ<0,01, ʨ<0,05) ʟ ʝʧʽʟʦʜʦʤ ʚʪʨʘʪʠ ʩʪʨʘʭʫ ʫ 14-ʫ ʜʦʙʫ ʡ ʧʦʜʘʣʴʰʠʤ 

ʧʝʨʝʭʦʜʦʤ ʫ ʩʪʘʥ, ʧʦʜʽʙʥʠʡ ʧʨʦ ʜʝʧʨʝʩʽʶ, ʥʘ ʱʦ ʚʢʘʟʫʚʘʣʦ ʧʨʠʛʥʽʯʝʥʥʷ ʮʠʭ 

ʚʨʦʜʞʝʥʠʭ ʨʝʬʣʝʢʩʽʚ ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ: ɻʈɸ ʥʘ 82% (ʨ<0,0001), ɺʈɸ ʥʘ 91% (ʨ<0,0001), 

ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ ʥʘ ʥʘ 53% (ʨ<0,05), ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ (ʥʘ 50%, 

ʨ<0,05) ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ (ʥʘ 33%, ʨ<0,05), ʫʨʠʥʘʮʽʡ (ʨ<0,05). ɺʦʜʥʦʯʘʩ 

ʮʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʚʠʱʝ ʫ ɽʢʩʧ ʪʚʘʨʠʥ, ʥʽʞ ʫ ʂʦʥʪʨ ʪʘ ɯʥʪ, ʱʦ ʪʘʢʦʞ ʚʢʘʟʫʻ 

ʥʘ ʧʦʨʫʰʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ. 

ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʧʦʚʝʜʽʥʢʠ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʫ ʇʍʃ, ʜʝ ʫ 1-ʫ ʜʦʙʫ 

ʚʩʪʘʥʦʚʠʣʠ ʪʨʠʚʦʞʥʽʩʪʴ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʧʦʜʦʚʞʝʥʥʷ ʥʘ 33% (ʨ<0,01) ʯʘʩʫ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ, ʫ 3-ʶ ʪʘ 21-ʫ ʜʦʙʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʨʘʭʫ, ʦʟʥʘʢʦʶ ʯʦʛʦ ʩʪʘʣʦ ʱʝ ʙʽʣʴʰ ʟʥʘʯʥʝ ʧʦʜʦʚʞʝʥʥʷ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʫ 

ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ (ʥʘ 169%, ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʅʘʜʘʣʽ 

ʚʽʜʤʽʯʘʚʩʷ ʨʦʟʚʠʪʦʢ ʩʪʘʥʫ, ʧʦʜʽʙʥʦʛʦ ʜʦ ʜʝʧʨʝʩʽʾ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʯʘʩʫ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʥʘ 74% (ʨ<0,01). ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʧʦʨʫʰʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʪʘ ʟʨʦʩʪʘʥʥʷ ʝʤʦʮʽʡʥʦʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ 

ʧʨʝʚʘʣʶʚʘʥʥʷ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʥʘʜ ʧʦʚʥʠʤ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʽʚ ʽ ʙʦʣʶʩʽʚ 

ʜʝʬʝʢʘʮʽʡ, ʫʨʠʥʘʮʽʡ (ʨ<0,01, ʨ<0,05). 

ɺʩʪʘʥʦʚʣʝʥʦ ʦʟʥʘʢʠ ʟʤʽʥ ʙʦʣʴʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ˇʝʥʝʟʫ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʩʠʣʠ ʪʦʢʫ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 8% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ, ʱʦ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʣʠʰʝ ʥʘ 28-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʨʠ ʮʴʦʤʫ ʫ 1-
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ʫ ʜʦʙʫ ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʠʞʯʝ ʥʘ 26% (ʨ<0,0001) ʟʘ ʂʦʥʪʨ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʥʝʙʦʣʶʚʘʣʴʥʠʡ ʝʬʝʢʪ ʛʘʣʦʪʘʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [255, 257, 

259, 256, 261, 308, 312-314, 318, 335, 354, 400].   
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ʈʆɿɼɯʃ 4 

ɿʄɯʅʀ ʂʆɻʅɯʊʀɺʅʆɻʆ ʇʈʆʌɯʃʖ ɺ ɼʀʅɸʄɯʎɯ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɰ ɺʀɹʋʍʆ-ɯʅɼʋʂʆɺɸʅʆɰ 

ʊʈɸɺʄʀ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʘʥʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʤôʷʪʽ, ʟʦʢʨʝʤʘ ʧʨʦʩʪʦʨʦʚʦʾ ʟ ʨʷʪʽʚʥʠʤ ʪʘ 

ʭʘʨʯʦʚʠʤ ʧʽʜʢʨʽʧʣʝʥʥʷʤ, ʧʘʤôʷʪʽ ʥʘ ʙʦʣʴʦʚʠʡ ʧʦʜʨʘʟʥʠʢ. ʇʨʦʚʝʜʝʥʽ 

ʧʦʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʛʨʫʧʠ, ʧʦʧʘʨʥʽ ʪʘ 

ʤʥʦʞʠʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʪʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. 

 

4.1 ʇʨʦʩʪʦʨʦʚʘ ʧʘʤôʷʪʴ ʱʫʨʽʚ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʚ ʜʠʥʘʤʽʮʽ 

ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ 

 

ʃʘʙʽʨʠʥʪ ɹʘʨʥʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʣʠʢʦʶ ʘʨʝʥʦʶ ʟ 19-ʘ ʬʘʣʴʰʠʚʠʤʠ ʪʘ 

1-ʤ ʩʧʨʘʚʞʥʽʤ ʧʨʠʪʫʣʢʦʤ, ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʢʦʨʦʪʢʦʯʘʩʥʫ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʫ 

ʧʨʦʩʪʦʨʦʚʫ ʧʘʤôʷʪʴ ʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʃʏ ʧʦʰʫʢʫ 

ʩʧʨʘʚʞʥʴʦʛʦ ʧʨʠʪʫʣʢʫ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ ʫ ʥʦʚʽʡ ʥʝʙʝʟʧʝʯʥʽʡ 

ʦʙʩʪʘʥʦʚʮʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʙʩʪʝʞʝʥʠʭ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ ʡ ʥʘʷʚʥʽʩʪʴ 

ʩʪʨʘʭʫ ʪʘ ʪʨʠʚʦʞʥʦʩʪʽ ʟʘ ʯʘʩʦʤ ʟʘʤʠʨʘʥʥʷ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʥʘ ʦʩʚʽʪʣʝʥʫ 

ʚʝʣʠʢʫ ʘʨʝʥʫ ʣʘʙʽʨʠʥʪʫ. 

ʇʝʨʝʜ ʚʽʜʪʚʦʨʝʥʥʷʤ ɺɯʊɻʄ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʫʨʠ ʫʩʽʭ ʛʨʫʧ 

ʧʨʦʭʦʜʠʣʠ 5-ʠ ʜʝʥʥʝ ʥʘʚʯʘʥʥʷ. ɺ 1-ʫ ʜʦʙʫ ʪʚʘʨʠʥ ʨʦʟʤʽʱʘʣʠ ʫ ʮʝʥʪʨʽ ʘʨʝʥʠ 

ʪʘ ʚʠʟʥʘʯʘʣʠ ʃʏ ʧʦʰʫʢʫ ʢʦʞʥʦʶ ʪʚʘʨʠʥʦʶ ʩʧʨʘʚʞʥʴʦʛʦ ʧʨʠʪʫʣʢʫ. ʃʏ 

ʟʤʝʥʰʫʚʘʚʩʷ ʟ 1-ʾ ʜʦ 5-ʾ ʜʦʙʠ ʥʘʚʯʘʥʥʷ ʚ ɽʢʩʧ ʪʚʘʨʠʥ ʟ 255,7 ʦʜ. ʜʦ 80,3 ʦʜ. 

(ʥʘ 69%, p>0,05), ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ ʟ 261,7 ʦʜ. ʜʦ 80,7 ʦʜ. (ʥʘ 70%, 

p>0,05) ʪʘ ʚ ɯʥʪ ʛʨʫʧʽ ʟ 253,5 ʦʜ. ʜʦ 80,7 ʦʜ. (68%, p>0,05). ʄʥʦʞʠʥʥʝ 
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ʤʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʃʏ ʫ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ 

ʊʴʶʢʽ ʥʝ ʚʠʷʚʠʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘ F-ʢʨʠʪʝʨʽʡ ʟʘ 

ʘʥʘʣʽʟʦʤ ANOVA ʙʫʚ ʫ ʤʝʞʘʭ 0,0-0,1, ʧʨʠ p>0,05 (ʨʠʩ. 4.1). 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʪʨʠʚʘʣʽʩʪʴ ʧʦʰʫʢʫ ʚ ʩʝʢʫʥʜʘʭ ʫ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ 

(5 ʜʥʽʚ), 2. ʇʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ ʛʨʘʜʽʻʥʪʥʝ ʟʤʝʥʰʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʚ ʫʩʽʭ 

ʛʨʫʧʘʭ ʱʫʨʽʚ - ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.1 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʥʥʷ ʱʫʨʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ. 

 

ʇʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɺɯʊɻʄ, ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʧʦʰʫʢʫ ʧʨʠʪʫʣʢʫ ʫ ʪʚʘʨʠʥ 

ʛʨʫʧʠ ɽʢʩʧ ʙʫʚ ʚʠʱʝ ʥʘ 7% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʽʟ 5-ʶ ʜʦʙʦʶ ʥʘʚʯʘʥʥʷ. 

ɸ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʃʏ ʫ 

ɽʢʩʧ ʪʚʘʨʠʥ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,0001) ʟʤʝʥʰʠʚʩʷ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʽ 135,3Ñ0,8 ʦʜ. ʜʦ 86,3Ñ3,7 ʦʜ., ʪʦʙʪʦ, ʟʘʛʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 36%, 

ʧʨʠ ʨ<0,0001. 

ɺʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʫ 3-ʶ ʜʦʙʫ ʙʫʚ ʙʽʣʴʰʝ ʥʘ 93% 

(ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ ʥʘ 49% (ʨ<0,0001), ʽ ʤʝʥʰʝ ʫ 21-ʫ ʜʦʙʫ ʥʘ 20% 

(ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʶ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɺ ʱʫʨʽʚ 

ʂʦʥʪʨ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʃʏ (80,8Ñ1,2 ʦʜ.), ʘ 

ʟ 3-ʾ ʜʦʙʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ (90,8Ñ0,8 ʦʜ.) ʽ ʥʘʜʘʣʽ ʟʤʝʥʰʠʚʩʷ ʜʦ 

40,8Ñ1,7 ʦʜ., ʥʘ 50% ʧʨʠ ʨ<0,0001 (ʨʠʩ. 4.2). 



152 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʪʨʠʚʘʣʽʩʪʴ ʧʦʰʫʢʫ ʫ ʩʝʢʫʥʜʘʭ, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ: ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.2 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʧʦʰʫʢʫ 

çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ ʱʫʨʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ. 

 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ 

ʯʘʩʫ ʚ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʥʘ 1-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʜ̔ʚʠʱʝʥʥʷ ʩʪʨʘʭʫ ʯʝʨʝʟ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʛʘʣʦʪʘʥʫ, ʧʨʠ ʮʴʦʤʫ ʧʘʤôʷʪʴ ʥʝ 

ʙʫʣʘ ʧʦʨʫʰʝʥʘ. ʅʘ 3-ʶ ʜʦʙʫ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʚ ʂʦʥʪʨ ʛʨʫʧʽ ʱʫʨʽʚ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʪʘʢʦʛʦ ʚ ɯʥʪ ʪʚʘʨʠʥ, ʪʘ ʥʘʜʘʣʽ ʃʏ ʚ ʮʠʭ ʛʨʫʧʘʭ ʟʤʝʥʰʫʚʘʚʩʷ. 

ɺ ɯʥʪ ʱʫʨʽʚ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʧʦʰʫʢʫ ʤʘʚ ʭʚʠʣʽ ʥʝʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘ 3-ʶ ʜʦʙʫ, ʧʨʦʪʝ ʟʘʛʘʣʦʤ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ 

ʟʤʝʥʰʝʥʥʷ ʃʏ ʟ 82,2Ñ1,2 ʦʜ. ʜʦ 40,2Ñ1,5 ʦʜ., ʪʦʙʪʦ ʥʘ 51% ʧʨʠ ʨ<0,0001. 

ʊʘʢʦʞ, ʩʪʘʪʠʩʪʠʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ (r=-0,71, ʨ<0,0001) ʤʽʞ ʃʏ, ʷʢʠʡ ʱʫʨʠ ʚʠʪʨʘʯʘʣʠ ʥʘ ʧʦʰʫʢ 

çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ ʪʘ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʦʰʫʢʫ çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ 

ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʥʝ ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ: ʫ 1-ʫ ʜʦʙʫ F=0,1 (ʨ>0,05), ʫ 2-ʫ ʜʦʙʫ F=0,0 

(ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ F=1,0 (ʨ>0,05), ʫ 4-ʫ ʜʦʙʫ F=0,0 (ʨ>0,05) ʪʘ ʫ 5-ʫ ʜʦʙʫ 

F=0,0 (ʨ>0,05). ʈʝʪʝʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʝʨʽʦʜ (1-28-ʘ ʜʦʙʘ) ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ 
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ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ɽʢʩʧ ʛʨʫʧʦʶ ʪʘ ʂʦʥʪʨ ʡ ɯʥʪ ʫ 1-ʫ 

ʜʦʙʫ - F=5116,5 (ʨ<0,0001), ʫ 3-ʶ ʜʦʙʫ F=47198,8 (ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ 

F=9277,5 (ʨ<0,0001), ʫ 14-ʫ ʜʦʙʫ F=3320,4 (ʨ<0,0001), ʫ 21-ʫ ʜʦʙʫ F=1312,1 

(ʨ<0,0001) ʪʘ ʫ 28-ʫ ʜʦʙʫ F=741,5 (ʨ<0,0001). ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

ʄʽʞʛʨʫʧʦʚʝ ʧʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʧʦʰʫʢʫ 

çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ ʚ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʥʘ 1-ʫ ʜʦʙʫ ʧʦʢʘʟʘʣʦ 

ʧʦʜʦʚʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʦʰʫʢʫ ʩʧʨʘʚʞʥʴʦʛʦ ʧʨʠʪʫʣʢʫ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 

85% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʡ ʥʘ 39% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ɯʥʪ ʛʨʫʧʠ. ʅʘ 3-ʶ ʜʦʙʫ ʃʏ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘ ʚʝʩʴ 

ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʽʣʴʰʝʥʠʤ ʫ ʱʫʨʽʚ ɽʢʩʧ ʥʘ 187% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 185% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʅʘ 7-ʫ 

ʜʦʙʫ ʃʏ ʚ ɽʢʩʧ ʛʨʫʧʽ ʱʫʨʽʚ ʙʫʚ ʜʦʚʰʠʤ ʥʘ 181% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʂʦʥʪʨ ʽ ʥʘ 65% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʅʘ 14-ʫ ʜʦʙʫ ʃʏ 

ʧʨʦʛʨʝʩʠʚʥʦ ʩʢʦʨʦʯʫʚʘʚʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 3-ʶ ʜʦʙʦʶ ʚ ɽʢʩʧ ʛʨʫʧʽ, ʧʨʦʪʝ ʚʩʝ 

ʱʝ ʟʘʣʠʰʘʚʩʷ ʪʨʠʚʘʣʽʰʠʤ ʥʘ 155% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 61% 

(ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʱʫʨʘʤʠ. ʅʘ 21-ʫ ʜʦʙʫ ʚʝʣʠʯʠʥʘ ʃʏ ʚ ɽʢʩʧ 

ʱʫʨʽʚ ʙʫʣʘ ʜʦʚʰʦʶ ʥʘ 57% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʽ ʥʘ 

57% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʱʫʨʘʤʠ. ɯ ʥʘ 28-ʫ ʜʦʙʫ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʚʞʝ 

ʙʫʚ ʤʝʥʰʝ ʥʽʞ ʫ 1-ʫ ʜʦʙʫ ʚ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ, ʘʣʝ ʚʩʝ ʱʝ ʟʘʣʠʰʘʚʩʷ ʙʽʣʴʰʠʤ 

ʥʘ 53% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʪʘʢʦʞ ʥʘ 53% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʱʫʨʘʤʠ. 

ɼʦʜʘʪʢʦʚʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ, ʘʥʘʣʽʟʫʚʘʣʠ ʜʠʥʘʤʽʢʫ 

ʢʽʣʴʢʦʩʪʽ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ, ʱʦ ʦʙʩʪʝʞʫʚʘʣʠ ʪʚʘʨʠʥʠ ʫ ʧʦʰʫʢʫ 

çʩʧʨʘʚʞʥʴʦʛʦè. ɿ ʢʦʞʥʠʤ ʜʥʝʤ ʥʘʚʯʘʥʥʷ ʪʚʘʨʠʥʠ ʚʩʝ ʤʝʥʰʝ ʦʙʩʪʝʞʫʚʘʣʠ 

çʬʘʣʴʰʠʚʽè ʧʨʠʪʫʣʢʠ (ʨʠʩ. 4.3). 
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ʈʠʩʫʥʦʢ 4.3 - ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ ʫ 

ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ (5 ʜʥʽʚ) ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʱʫʨʽʚ. 

 

ɿʦʢʨʝʤʘ, ʚ ɽʢʩʧ ʪʚʘʨʠʥ ʤʝʜʽʘʥʥʠʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʟ 13,0 ʦʜ. ʜʦ 2,0 

ʦʜ. (ʥʘ 85%, p<0,05), ʚ ʂʦʥʪʨ ʛʨʫʧʽ ï ʟ 11,0 ʦʜ. ʜʦ 2,5 ʦʜ. (ʥʘ 77%, p<0,05), ʚ 

ɯʥʪ ʪʚʘʨʠʥ ï ʟ 9,0 ʦʜ. ʜʦ 2,0 ʦʜ. (ʥʘ 78%, p<0,05). ɯ ʫ 5-ʫ ʜʦʙʫ ʥʘʚʯʘʥʥʷ ʚ ʫʩʽʭ 

ʪʚʘʨʠʥ ʩʬʦʨʤʫʚʘʣʠʩʴ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʝʥʛʨʘʤʠ ʧʘʤôʷʪʽ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ 

ʩʭʦʚʘʪʠʩʴ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʥʘ ʚʽʜʢʨʠʪʫ ʘʨʝʥʫ ʣʘʙʽʨʠʥʪʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ 

ʟʤʝʥʰʝʥʥʷ ʷʢ ʃʏ ʧʦʰʫʢʫ çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ, ʪʘʢ ʽ ʢʽʣʴʢʦʩʪʽ 

ʦʙʩʪʝʞʝʥʠʭ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ. 

ʋ ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʨʘʣʠ ʪʽʣʴʢʠ ʪʠʭ ʪʚʘʨʠʥ, ʱʦ ʰʚʠʜʢʦ 

ʟʥʘʭʦʜʠʣʠ çʩʧʨʘʚʞʥʽʡè ʧʨʠʪʫʣʦʢ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʙʩʪʝʞʝʥʠʭ 

çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʫ çʬʘʣʴʰʠʚʽè ʧʨʠʪʫʣʢʠ ʚ ʛʨʫʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʫ ʧʝʨʰʫ 

ʜʦʙʫ ʧʽʩʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ɺɯʊɻʄ ʧʦʨʽʚʥʷʥʦ ʟ 5-ʶ ʜʦʙʦʶ ʥʘʚʯʘʥʥʷ ʟʙʽʣʴʰʠʣʘʩʴ 

ʚ 4 ʨʘʟʠ (ʟ 2,0 ʦʜ. ʜʦ 8 ʦʜ., ʨ<0,01). 

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʚ ɽʢʩʧ ʪʚʘʨʠʥ ʟ 1-ʾ ʜʦʙʠ ʧʦʨʽʚʥʷʥʦ ʽʟ 

28-ʶ ʟʤʝʥʰʠʣʘʩʴ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ, ʘʣʝ ʤʝʜʽʘʥʥʠʡ ʧʦʢʘʟʥʠʢ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʚʩʷ (ʟʙʽʣʴʰʝʥʥʷ ʥʘ 6%, p>0,05). ɺ ʂʦʥʪʨ ʱʫʨʽʚ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʫ ʧʝʨʽʦʜ 1-28-ʘ ʜʦʙʘ ʟ 3,5 (0-6) ʦʜ. ʜʦ 2,0 (0-4) ʦʜ., ʥʘ 

43% (p>0,05) ʪʘ ʚ ʛʨʫʧʽ ɯʥʪ ʱʫʨʽʚ ʫ ʮʝʡ ʧʝʨʽʦʜ ï ʟ 3,0 (1-5) ʦʜ. ʜʦ 0,5 (0-4) ʦʜ., 

ʥʘ 83%, p<0,05 (ʪʘʙʣ. 4.1). 
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ʊʘʙʣʠʮʷ 4.1 - ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʜʽʚ ʫ çʬʘʣʴʰʠʚʽè ʧʨʠʪʫʣʢʠ 

ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ (ʄʝ (min-max)) 

ɻʨʫʧʘ ʪʚʘʨʠʥ ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʂʦʥʪʨʦʣʴʥʘ ɯʥʪʘʢʪʥʘ 

1 ʜʦʙʘ 8,0 (4-24)  3,5 (0-6)**  3,0 (1-5)**  

3 ʜʦʙʘ 6,5 (0-10) 2,5 (0-3)**  3,0 (0-5)**  

7 ʜʦʙʘ 11,5 (7-16)  1,5 (0-2)* 1,5 (0-4)* 

14 ʜʦʙʘ 7,5 (5-10) 1,0 (1-2)* 2,0 (0-4)* 

21 ʜʦʙʘ 9,5 (9-14) 2,0 (1-4)* 2,0 (1-3)* 

28 ʜʦʙʘ 8,5 (6-12) 2,0 (0-4)* 0,5 (0-4)* 

ʇʨʠʤʽʪʢʠ: 1. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ 

ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6), 2. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʥʝ ʧʦʢʘʟʘʚ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥ ʢʽʣʴʢʦʩʪʽ 

ʦʙʩʪʝʞʝʥʠʭ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ ʚʽʜ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʝʙʽʛʫ 

(r=0,18, ʨ>0,05), ʘʜʞʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʚ ʥʝʚʝʣʠʢʽ ʢʦʣʠʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɸ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ 

ʤʽʞ ʣʘʪʝʥʪʥʠʤ ʯʘʩʦʤ ʧʦʰʫʢʫ çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ ʪʘ ʢʽʣʴʢʽʩʪʶ 

ʦʙʩʪʝʞʝʥʠʭ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ (r = -0,2, ʨ>0,05). 

ʊʘʢʦʞ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʤʥʦʞʠʥʥʽ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ çʬʘʣʴʰʠʚʠʭè 

ʧʨʠʪʫʣʢʽʚ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʷʢ ʫ 

ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ (1-5-ʘ ʜʦʙʘ), ʪʘʢ ʽ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʝʨʽʦʜ (1-28-ʘ ʜʦʙʘ). 

ʊʦʞ, ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʫ 1-ʫ ʜʦʙʫ ʅ=1,2 (ʨ>0,05), ʫ 2-ʫ ʜʦʙʫ ʅ=10,0 (ʨ<0,01), 

ʫ 3-ʶ ʜʦʙʫ ʅ=5,7 (ʨ>0,05), ʫ 4-ʫ ʜʦʙʫ ʅ=2,1 (ʨ>0,05) ʪʘ ʫ 5-ʫ ʜʦʙʫ ʅ=0,7 

(ʨ>0,05). ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ 

çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʝʨʽʦʜ ʚʩʪʘʥʦʚʠʣʦ, ʱʦ ʫ 1-ʫ 

ʜʦʙʫ ʅ-ʢʨʠʪʝʨʽʡ ʜʦʨʽʚʥʶʚʘʚ 8,4 (ʨ<0,05), ʫ 3-ʶ ʜʦʙʫ ʅ=5,9 (ʨ<0,05), ʫ 7-ʫ 

ʜʦʙʫ ʅ=11,7 (ʨ<0,01), ʫ 14-ʫ ʜʦʙʫ ʅ=12,2 (ʨ<0,01), ʫ 21-ʫ ʜʦʙʫ ʅ=11,8 
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(ʨ<0,01) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʅ=12,0 (ʨ<0,01). ʇʨʠ ʮʴʦʤʫ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ 

ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 4.1, ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʴ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ ʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 1-ʫ ʜʦʙʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɺɯʊɻʄ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ 2,3 

ʨʘʟʘ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʫ 2,7 ʨʘʟʘ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʤʘʨʰʨʫʪʫ, ʪʦʙʪʦ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ. ʇʨʠ ʮʴʦʤʫ ʪʨʘʚʤʦʚʘʥʽ ʱʫʨʠ ʙʫʣʠ 

ʟʘʥʝʧʦʢʦʻʥʽ, ʰʚʠʜʢʦ ʪʘ ʭʘʦʪʠʯʥʦ ʨʫʭʘʣʠʩʷ, ʧʨʠʪʠʩʢʘʶʯʠʩʴ ʜʦ ʘʨʝʥʠ, ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʩʪʨʘʭ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʣʦʱʠʥʽ ʥʘʚʽʪʴ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ. 

ʇʨʦʪʝ, ʫʩʽ ʾʭ ʨʫʭʠ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ ʙʝʟʧʝʯʥʦʛʦ ʤʽʩʮʷ - 

çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ, ʧʨʦ ʷʢʠʡ, ʚʦʯʝʚʠʜʴ, ʚʦʥʠ ʜʦʙʨʝ ʧʘʤôʷʪʘʣʠ (ʨʠʩ. 

4.4). 

 

 

ʇʨʠʤʽʪʢʘ. ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.4 - ʇʝʨʝʩʫʚʘʥʥʷ ʱʫʨʽʚ ʧʦ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ ʫ 1-ʫ ʜʦʙʫ. 

 

ʅʘ 3-ʶ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚ ɽʢʩʧ ʛʨʫʧʽ ʟʨʦʩʪʘʚ ʫ 2,6 ʨʘʟʘ (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ ʪʘ ʫ 2,2 ʨʘʟʘ (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ɸ 

ʚʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 3-ʶ ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʫ çʬʘʣʴʰʠʚʽè ʧʨʠʪʫʣʢʠ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 19% (p>0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨʠʩ. 

4.5). 
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ʇʨʠʤʽʪʢʘ. ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.5 - ʇʝʨʝʩʫʚʘʥʥʷ ʱʫʨʽʚ ʧʦ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ ʫ 3-ʶ ʜʦʙʫ. 

 

ɿʘʛʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʚʢʘʟʫʚʘʣʘ ʥʘ ʪʝ, ʱʦ ʩʪʨʘʭ ʚʩʝ ʱʝ 

ʟʙʝʨʽʛʘʚʩʷ. ʊʚʘʨʠʥʠ ʘʢʪʠʚʥʦ ʰʫʢʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʩʭʦʚʘʪʠʩʷ, ʙʫʣʠ ʟʘʥʝʧʦʢʦʻʥʽ 

(ʨʠʩ. 4.5). 

ʅʘ 7-ʫ ʜʦʙʫ ɽʢʩʧ ʱʫʨʠ ʦʙʩʪʝʞʫʚʘʣʠ ʙʽʣʴʰʫ ʚ 7,7 ʨʘʟʘ ʢʽʣʴʢʽʩʪʴ 

çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ  ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʚʘʨʠʥʘʤʠ 

(ʨ<0,01) (ʨʠʩ. 4.6). 

 

 

ʇʨʠʤʽʪʢʘ: ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.6 - ʇʝʨʝʩʫʚʘʥʥʷ ʱʫʨʽʚ ʧʦ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ ʫ 7-ʫ ʜʦʙʫ. 

 

ɺʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘ 7-ʫ ʜʦʙʫ ʥʘʚʧʘʢʠ ʟʨʽʩ ʥʘ 44% 

(p>0,05), ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ. ɿʘʛʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʪʘʢʦʞ, 

ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʢʘʟʫʚʘʣʘ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʪʨʘʭʫ. ɺ ʪʦʡ 

ʯʘʩ, ʷʢ ʱʫʨʠ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʧʦʚʦʜʠʣʠʩʴ ʚʧʝʚʥʝʥʦ, ʥʝʩʧʽʰʥʦ ʦʙʩʪʝʞʫʚʘʣʠ 

ʜʝʷʢʽ çʬʘʣʴʰʠʚʽè ʧʨʠʪʫʣʢʠ ʪʘ ʟʥʘʭʦʜʠʣʠ ʩʭʦʚʘʥʢʫ. 
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ʅʘ 14-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ʟ ʣʝʛʢʦʶ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʶ 

ʪʨʘʚʤʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʙʫʚ ʙʽʣʴʰʝ ʚ 7,5 ʨʘʟʘ (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʽ ʚ 3,8 ʨʘʟʘ (ʨ<0,01) ʙʽʣʴʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ (ʨʠʩ. 4.7). 

 

 

ʇʨʠʤʽʪʢʘ: ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.7 - ʇʝʨʝʩʫʚʘʥʥʷ ʱʫʨʽʚ ʧʦ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ ʫ 14-ʫ ʜʦʙʫ. 

 

ɺʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʫ 14-ʫ ʜʦʙʫ ʟʥʦʚʫ ʟʤʝʥʰʫʚʘʚʩʷ ʥʘ 23% (p>0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʽʣʴʢʽʩʪʶ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ, ʱʦ ʮʽ ʪʚʘʨʠʥʠ ʦʙʩʪʝʞʠʣʠ ʫ 1-ʫ ʜʦʙʫ (ʨʠʩ. 

4.4 ʪʘ ʨʠʩ. 4.7). 

ʑʫʨʠ ʟ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʶ ʪʨʘʚʤʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʠʛʣʷʜʘʣʠ ʤʝʥʰ 

ʪʨʠʚʦʞʥʠʤʠ, ʧʨʦʪʝ ʚʩʝ ʱʝ ʥʝ ʤʦʛʣʠ ʰʚʠʜʢʦ ʚʽʜʪʚʦʨʠʪʠ ʤʘʨʰʨʫʪ ʜʦ 

çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ. 

ʅʘ 21-ʫ ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ, ʱʦ ʦʙʩʪʝʞʫʚʘʣʠ ʱʫʨʠ 

ʛʨʫʧʠ ɽʢʩʧ ʙʫʣʘ ʚʠʱʦʶ ʚ 4,8 ʨʘʟʘ (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʘʤʠ ʂʦʥʪʨ ʪʘ 

ɯʥʪ ʱʫʨʽʚ. 

ʋ ʮʝʡ ʧʝʨʽʦʜ ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ ʚʩʝʨʝʜʠʥʽ 

ɽʢʩʧ ʛʨʫʧʠ ʜʝʱʦ ʟʙʽʣʴʰʠʣʘʩʴ - ʥʘ 12% (p>0,05), ʧʦʨʽʚʥʷʥʦ ʟ ʢʽʣʴʢʽʩʪʶ 

çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ, ʱʦ ʮʽ ʪʚʘʨʠʥʠ ʦʙʩʪʝʞʠʣʠ ʫ 1-ʫ ʜʦʙʫ (ʨʠʩ. 4.4, ʨʠʩ. 

4.8). 
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ʇʨʠʤʽʪʢʘ: ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.8 - ʇʝʨʝʩʫʚʘʥʥʷ ʱʫʨʽʚ ʧʦ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ ʫ 21-ʫ ʜʦʙʫ. 

 

ɸʣʝ ʧʨʠ ʫʨʘʭʫʚʘʥʥʽ, ʱʦ ʡ ʚʠʩʭʽʜʥʠʡ ʩʪʘʥ ʫ 1-ʫ ʜʦʙʫ ʙʫʚ ʚʠʩʦʢʠʤ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʘ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʮʠʭ ʛʨʫʧʘʭ ʥʘ 21-ʫ 

ʜʦʙʫ, ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʥʝ ʩʪʽʣʴʢʠ ʧʨʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʩʢʽʣʴʢʠ ʧʨʦ ʪʨʠʚʘʣʝ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʚ ɽʢʩʧ ʪʚʘʨʠʥ. ʇʨʠ ʮʴʦʤʫ, ʪʨʠʚʦʞʥʽʩʪʴ ɽʢʩʧ 

ʱʫʨʽʚ ʚʩʝ ʙʽʣʴʰʝ ʟʛʘʩʘʻ, ʧʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʨʠ ʧʦʰʫʢʫ çʩʧʨʘʚʞʥʴʦʛʦè 

ʧʨʠʪʫʣʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ, ʚʠʟʥʘʯʘʣʠʩʴ ʭʘʦʪʠʯʥʽ ʨʫʭʠ, ʦʙʥʶʭʫʚʘʥʥʷ ʽ 

ʧʨʘʛʥʝʥʥʷ ʩʭʦʚʘʪʠʩʷ. 

ʅʘ 28-ʫ ʜʦʙʫ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟʥʦʚ ʟʤʝʥʰʠʚʩʷ ʚʽʜʥʦʩʥʦ 

21-ʾ ʜʦʙʠ (ʥʘ 11%, p>0,05), ʘʣʝ ʟʘʣʠʰʘʚʩʷ ʟʙʽʣʴʰʝʥʠʤ ʚ 4,3 ʨʘʟʘ (ʨ<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʪʘ ʚ 17 ʨʘʟʽʚ (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʱʫʨʘʤʠ 

(ʨʠʩ. 4.9). 

 

 

ʇʨʠʤʽʪʢʘ: ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.9 - ʇʝʨʝʩʫʚʘʥʥʷ ʱʫʨʽʚ ʧʦ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ ʫ 28-ʫ ʜʦʙʫ. 
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ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʚʘʨʠʥʠ ɽʢʩʧ ʛʨʫʧʠ ʚʩʝ ʱʝ ʤʘʣʠ 

ʩʢʣʘʜʥʦʱʽ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʫ ʧʨʦʩʪʦʨʽ, ʘʜʞʝ ʥʝ ʤʦʛʣʠ ʰʚʠʜʢʦ ʟʥʘʡʪʠ 

çʩʧʨʘʚʞʥʽʡè ʧʨʠʪʫʣʦʢ ʥʘʚʽʪʴ ʧʽʩʣʷ ʱʦʪʠʞʥʝʚʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦʾ 

ʩʠʪʫʘʮʽʾ. 

ʊʘʢʦʞ, ʦʮʽʥʶʚʘʣʠ ʝʤʦʮʽʡʥʠʡ ʩʪʘʪʫʩ ʱʫʨʽʚ ʟʘ ʯʘʩʦʤ ʟʘʚʤʠʨʘʥʥʷ ʧʨʠ 

ʧʦʪʨʘʧʣʷʥʥʽ ʥʘ ʚʽʜʢʨʠʪʫ ʘʨʝʥʫ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ - ʬʨʽʟʠʥʛʦʤ (freezing). 

ɺʣʘʩʥʝ, ʯʘʩ ʟʘʚʤʠʨʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʧʽʩʣʷ ʧʨʠʙʠʨʘʥʥʷ ʩʪʘʨʪʦʚʦʾ ʢʘʤʝʨʠ, ʢʦʣʠ 

ʱʫʨ, ʦʧʠʥʠʚʰʠʩʴ ʥʘ ʜʦʙʨʝ ʦʩʚʽʪʣʝʥʦʤʫ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʨʠʪʠʩʢʘʚʩʷ ʜʦ 

ʘʨʝʥʠ ʣʘʙʽʨʠʥʪʫ ʪʘ ʦʮʽʥʶʚʘʚ ʥʘʚʢʦʣʠʰʥʶ ʦʙʩʪʘʥʦʚʢʫ. ɺʧʝʚʥʠʚʰʠʩʴ ʫ 

ʙʝʟʧʝʮʽ, ʧʦʯʠʥʘʚ ʰʫʢʘʪʠ ʥʘʜʽʡʥʦʾ ʩʭʦʚʘʥʢʠ. 

ɺ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʯʘʩ ʟʘʚʤʠʨʘʥʥʷ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʚʩʷ ʟ 1-ʾ ʧʦ 5-ʫ 

ʜʦʙʫ ʚ ɽʢʩʧ ʱʫʨʽʚ ʟ 13,8Ñ6,6 ʦʜ. ʜʦ 5,0Ñ1,8 ʦʜ. (ʥʘ 64%, ʨ<0,05), ʫ ʂʦʥʪʨ 

ʱʫʨʽʚ ï ʟ 17,0Ñ9,2 ʦʜ. ʜʦ 4,0Ñ1,0 ʦʜ. (ʥʘ 77%, ʨ<0,05), ʚ ɯʥʪ ʪʚʘʨʠʥ ï ʟ 

15,0Ñ7,2 ʦʜ. ʜʦ 5,3Ñ1,6 ʦʜ. (ʥʘ 65%, ʨ<0,05), ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʘʜʘʧʪʘʮʽʶ ʱʫʨʽʚ 

ʜʦ ʚʽʜʢʨʠʪʦʾ ʘʨʝʥʠ ʣʘʙʽʨʠʥʪʫ ɹʘʨʥʩʘ (ʨʠʩ. 4.10). 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʪʨʠʚʘʣʽʩʪʴ ʟʘʚʤʠʨʘʥʥʷ ʫ ʩʝʢʫʥʜʘʭ, 2. 

ʇʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ ʛʨʘʜʽʻʥʪʥʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʱʫʨʽʚ: ɽʢʩʧ (n=6) 

ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.10 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʯʘʩʫ ʟʘʚʤʠʨʘʥʥʷ ʫ 

ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ (5 ʜʥʽʚ). 
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ɺ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʯʘʩ ʟʘʚʤʠʨʘʥʥʷ ʙʫʚ ʥʠʞʯʝ ʥʘ 14% (ʨ>0,05) ʫ 1-ʫ 

ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʨʽʚʥʷʥʦ ʽʟ 5-ʶ ʜʦʙʦʶ ʥʘʚʯʘʥʥʷ. ʊʘʢʦʞ ʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʯʘʩ ʟʘʚʤʠʨʘʥʥʷ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ 4,3Ñ2,3 ʦʜ. ʜʦ 13,7Ñ5,1 ʦʜ., ʪʦʙʪʦ ʚ 3,2 ʨʘʟʘ (ʨ<0,01). ʊʘʢʝ 

ʟʙʣ̔ʴʰʝʥʥʷ ʯʘʩʫ ʟʘʚʤʠʨʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʧʦʩʪʫʧʦʚʦ ʟ ʧʝʨʽʦʜʘʤʠ ʩʠʣʴʥʠʭ 

ʢʦʣʠʚʘʥʴ ʫ 3-ʶ ʜʦʙʫ, 7-ʫ ʜʦʙʫ ʽ 14-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨ<0,01 ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʃʝʚʽʥʘ), ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʫ 21-ʫ ʜʦʙʫ ï ʥʘ 67% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʦʤ 1-ʾ ʜʦʙʠ ʧʽʩʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ɺɯʊɻʄ (ʨʠʩ. 4.11). 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʪʨʠʚʘʣʽʩʪʴ ʟʘʚʤʠʨʘʥʥʷ ʫ ʩʝʢʫʥʜʘʭ ʤʽʞ ʛʨʫʧʘʤʠ 

ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6), 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ 

ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ, 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 4.11 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʯʘʩʫ ʟʘʚʤʠʨʘʥʥʷ ʱʫʨʽʚ 

ʨʽʟʥʠʭ ʛʨʫʧ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ. 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʣʠ ʧʦʤʽʨʥʫ 

ʧʦʟʠʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ (r=0,41, ʨ<0,01) ʤʽʞ ʟʤʽʥʘʤʠ ʯʘʩʫ ʟʘʚʤʠʨʘʥʴ ʪʘ ʜʦʙʦʶ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʱʫʨʽʚ ʟ ɺɯʊɻʄ. 

ʏʘʩ ʟʘʚʤʠʨʘʥʥʷ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʟʤʝʥʰʠʚʩʷ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ 5,5Ñ1,5 ʦʜ. ʜʦ 4,2Ñ1,2 ʦʜ. (ʥʘ 24%, ʨ>0,05), ʘ ʚ ɯʥʪ ʛʨʫʧʽ 

ʱʫʨʽʚ ʩʝʨʝʜʥʡ̔ ʧʦʢʘʟʥʠʢ ʯʘʩʫ ʟʘʚʤʠʨʘʥʥʷ ʫ 1-ʫ ʪʘ ʫ 28-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʥʝ ʟʤʽʥʠʚʩʷ (ʨ>0,05). 
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ɺ 1-ʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʟʘʚʤʠʨʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʂʦʥʪʨ ʥʘ 22% (ʨ>0,05) 

ʪʘ ɯʥʪ ʥʘ 10% (ʨ>0,05) ʛʨʫʧ. ʋ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ ʯʘʩ ʜʦʚʰʝ ʥʘ 13% (ʨ>0,05) 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʘʣʴʤʽʚʥʠʡ ʝʬʝʢʪ ʛʘʣʦʪʘʥʫ. 

ʇʨʦʪʝ, ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʮʴʦʛʦ ʝʬʝʢʪʫ ʥʝʤʘʻ. 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʫ ʟʘʚʤʠʨʘʥʥʷ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ ʘʥʘʣʽʟʦʤ ANOVA (F-

ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʧʨʦʪʷʛʦʤ ʥʘʚʯʘʥʥʷ: ʫ 1-ʫ ʜʦʙʫ 

F=0,3 (ʨ>0,05), ʫ 2-ʫ ʜʦʙʫ F=0,1 (ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ F=0,4 (ʨ>0,05), ʫ 4-ʫ 

ʜʦʙʫ F=0,2 (ʨ>0,05) ʪʘ ʫ 5-ʫ ʜʦʙʫ F=0,7 (ʨ>0,05). ɸ ʚʞʝ ʧʽʩʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ɺɯʊɻʄ ʘʥʘʣʽʟ ANOVA ʧʦʢʘʟʘʚ ʩʪʘʪʠʩʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ: ʫ 1-ʫ ʜʦʙʫ F=0,3 

(ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ F=1,0 (ʨ>0,05), ʫ 7-ʫ ʜʦʙʫ F=1,07 (ʨ>0,05), ʫ 14-ʫ ʜʦʙʫ 

F=3,7 (ʨ<0,05), ʫ 21-ʫ ʜʦʙʫ F=3,8 (ʨ<0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ F=17,7 (ʨ<0,0001). 

ɺʦʜʥʦʯʘʩ ʜʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʫ ʟʘʚʤʠʨʘʥʴ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʽʩʪʘʚʥʦʶ ʧʨʠ 

p>0,05 ʫ ʚʩʽʭ ʧʦʨʽʚʥʷʥʥʷʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ. 

ʊʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʟʘʚʤʠʨʘʥʥʷ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʟ 3-ʾ ʜʦʙʠ ʥʘ 121% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ ʽ ʥʘ 106% 

(ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʛʨʫʧʦʶ, ʫ 7-ʫ ʜʦʙʫ ï ʥʘ 144% (ʨ>0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 105% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʛʨʫʧʦʶ. 

ɿ 14-ʾ ʜʦʙʠ ʯʘʩ ʟʘʚʤʠʨʘʥʥʷ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʚ ʙʽʣʴʰʝ ʥʘ 83% 

(ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ ʡ ʥʘ 64% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ. ʅʘ 21-ʫ ʜʦʙʫ ʟʙʽʣʴʰʝʥʥʷ ʫ ʱʫʨʽʚ ɽʢʩʧ ʩʪʘʥʦʚʠʣʦ 50% (ʨ<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ ʪʘ ʥʘ 44% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʡ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʙʫʚʘʣʦʩʴ ʥʘ 28-ʫ 

ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʥʘ 226% (ʨ<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʡ ʥʘ 185% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʛʨʫʧʦʶ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ɽʢʩʧ ʱʫʨʽʚ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʨʠʚʘʣʝ ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ, ʧʨʦʪʝ ʟʘʛʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ 



163 

 

ʚʢʘʟʫʚʘʣʘ ʥʘ ʪʝ, ʱʦ ʪʚʘʨʠʥʠ ʧʘʤôʷʪʘʣʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʫʢʨʠʪʪʷ ʫ 

çʩʧʨʘʚʞʥʴʦʤʫè ʧʨʠʪʫʣʢʫ. 

 

4.2 ʌʦʨʤʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ ʱʫʨʽʚ ʫ ɾ-ʧʦʜʽʙʥʦʤʫ 

ʣʘʙʽʨʠʥʪʽ ʚ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɾ-ʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʟʜʘʪʥʽʩʪʴ ʱʫʨʽʚ ʥʘʚʯʘʥʥʷ ʽ 

ʧʨʦʩʪʦʨʦʚʦʾ ʥʘʚʽʛʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʽʜʩʪʝʞʠʪʠ ʩʪʘʥ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʪʘ 

ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʧʘʤôʷʪʽ. ʊʚʘʨʠʥʠ ɽʢʩʧ ʛʨʫʧʠ ʥʘʚʯʘʣʠʩʴ ʚʞʝ ʧʽʩʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ɺɯʊɻʄ. ʑʫʨʠ ʫʩʽʭ ʛʨʫʧ ʤʘʣʠ ʚʠʢʦʥʘʪʠ ʪʘʢʽ ʝʪʘʧʠ: ʫʚʽʡʪʠ ʟʽ ʩʪʘʨʪʦʚʦʾ ʟʦʥʠ ʜʦ 

ʣʘʙʽʨʠʥʪʫ, ʜʦʩʣʽʜʠʪʠ ʣʘʙʽʨʠʥʪ, ʟʥʘʡʪʠ ʦʜʥʫ ʟ ʛʦʜʽʚʥʠʮʴ ʟ ʢʦʨʤʦʤ ʪʘ ʦʪʨʠʤʘʪʠ 

ʧʽʜʢʨʽʧʣʝʥʥʷ ʱʦʜʦ ʷʢʦʛʦ ʬʦʨʤʫʚʘʣʠ ʩʣʽʜ ʧʘʤôʷʪʽ. 

ʃʘʪʝʥʪʥʠʡ ʯʘʩ ʚʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ ʟʤʝʥʰʠʚʩʷ ʟ 1-ʾ ʧʦ 5-ʫ ʜʦʙʫ ʟ 

361,2Ñ20,0 ʦʜ. ʜʦ 157,8Ñ10,9 ʦʜ., ʱʦ ʩʢʣʘʣʦ 56%, ʧʨʠ ʨ<0,0001. 

ɺ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʫ 2-ʛʫ ʜʦʙʫ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʙʫʚ ʜʦʚʰʝ ʥʘ 56% 

(ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʦʶ ʜʦʙʦʶ, ʘ ʥʘʜʘʣʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʟ 

307,2Ñ9,6 ʦʜ. ʜʦ 119,8Ñ11,5 ʦʜ., ʥʘ 61% (ʨ<0,0001) ʥʠʞʯʝ ʟ 1-ʾ ʜʦ 5-ʦʾ ʜʦʙʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʊʘʢʽ ʟʤʽʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʛʘʣʦʪʘʥʫ, ʯʦʛʦ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʪʚʘʨʠʥ ʟ ɺɯʊɻʄ. 

ɺ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʃʏ ʧʦʰʫʢʫ ʛʦʜʽʚʥʠʮʽ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʠʚʩʷ ʟ 

120,0Ñ6,4 ʜʦ 30,17Ñ7,3 ʦʜ. ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʧʦ 5-ʪʫ ʜʦʙʫ, ʱʦ ʩʢʣʘʣʦ 75%, ʧʨʠ 

ʨ<0,0001 (ʨʠʩ. 4.12). 
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ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʪʨʠʚʘʣʽʩʪʴ ʧʦʰʫʢʫ ʫ ʩʝʢʫʥʜʘʭ, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ɯʥʪ (n=6). ʂʦʥʪʨ (n=6). 

ʈʠʩʫʥʦʢ 4.12 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ 

ʧʦʰʫʢʫ ʛʦʜʽʚʥʠʮʽ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ. 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʟʚôʷʟʢʫ (r=-0,77, ʨ<0,0001) ʤʽʞ ʃʏ ʧʦʰʫʢʫ ʛʦʜʽʚʥʠʮʽ ɽʢʩʧ ʪʚʘʨʠʥ ʪʘ ʪʝʨʤʽʥʦʤ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɼʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ (ʨ<0,0001) ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʃʏ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʡ ɯʥʪ 

ʛʨʫʧʘʤʠ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ: ʫ 1-ʫ ʜʦʙʫ F=540,8 

(ʨ<0,0001), ʫ 2-ʫ ʜʦʙʫ F=1303,3 (ʨ<0,0001), ʫ 3-ʶ ʜʦʙʫ F=284,7 (ʨ<0,0001), ʫ 

4-ʫ ʜʦʙʫ F=268,3 (ʨ<0,0001) ʽ ʫ 5-ʫ ʜʦʙʫ F=255,7 (ʨ<0,0001). ʊʨʝʙʘ ʚʽʜʤʽʪʠʪʠ 

ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ (ʢʨʽʤ 4-ʾ ʜʦʙʠ, 

p>0,05), ʧʨʠ ʨ<0,001. 

ʄʽʞʛʨʫʧʦʚʠʡ ʧʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ 

ʧʦʢʘʟʘʚ, ʱʦ ʃʏ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 18% (ʨ<0,0001) 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʪʘ ʚ 3 ʨʘʟʠ (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ. ɺ 2-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʚ ɽʢʩʧ ʱʫʨʽʚ ʙʫʚ 

ʤʝʥʰʠʤ ʥʘ 52% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʘ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 86% 

(ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ 

ʧʽʜʚʠʱʝʥʥʷ ʃʏ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʚʘʨʠʥʘʤʠ: ʫ 3-

ʶ ʜʦʙʫ ʚ 4,5 ʨʘʟʘ (ʨ<0,0001) ʪʘ ʫ 2,3 ʨʘʟʘ (ʨ<0,0001), ʫ 4-ʫ ʜʦʙʫ ï ʚ 5,5 ʨʘʟʘ 
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(ʨ<0,0001) ʪʘ ʚ 5,9 ʨʘʟʘ (ʨ<0,0001) ʽ ʫ 5-ʫ ʜʦʙʫ ï ʥʘ 32% (ʨ<0,0001) ʪʘ ʚ 5,2 

ʨʘʟʘ (ʨ<0,0001) ʚʽʜʧʦʚʽʜʥʦ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ (ʨʠʩ. 4.12). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʱʫʨʠ ʟ ɺɯʊɻʄ ʚʠʪʨʘʯʘʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʧʦʰʫʢ 

ʛʦʜʽʚʥʠʮʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 5-ʠ ʜʝʥʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʽʡʢʠʭ 

ʟʤʽʥ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ. 

ɼʦʜʘʪʢʦʚʦ ʜʦ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʧʦʰʫʢʫ ʛʦʜʽʚʥʠʮʽ, ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʡ ʧʦʢʘʟʥʠʢʠ ʧʦʚʝʜʽʥʢʠ ʫ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ. ɿʦʢʨʝʤʘ, ʢʽʣʴʢʽʩʪʴ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ (ɺʈɸ), ʢʽʣʴʢʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʨʽʟʥʠʭ ʟʘ ʷʢʽʩʪʶ ʘʢʪʽʚ 

ʛʨʫʤʽʥʛʫ (ʪʘʙʣ. 4.2). 

 

ʊʘʙʣʠʮʷ 4.2 - ʇʦʢʘʟʥʠʢʠ ʧʦʚʝʜʽʥʢʠ ʫ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ (M, SD 

ʘʙʦ ʄʝ (min-max)) 

ɼʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʦʢʘʟʥʠʢ ɻʨʫʧʘ 1 2 3 4 5 

ɺʈɸ 

(n) 

ɽʢʩʧ 32,3Ñ7,2 18,3Ñ6,8 11,5Ñ2,7 14,0Ñ3,8 14,0Ñ3,6 

ʂʦʥʪʨ 17,5Ñ1,9* 34,8Ñ7,1*ȹ 2,8Ñ0,6*ȹ 3,0Ñ0,5* 3,8Ñ0,7*ȹ 

ɯʥʪ 12,8Ñ2,8* 9,5Ñ2,6** 8,0Ñ1,4** 3,0Ñ0,5* 1,5Ñ0,2* 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ ʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ (n) 

ɽʢʩʧ 1 (0-1) 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1) 

ʂʦʥʪʨ 0 (0-1) 2 (1-3)* 1 (0-1) 1 (1-1)**  0,5 (0-1) 

ɯʥʪ 0 (0-1) 1 (0-1) 0,5 (0-1) 1 (0-1)**  1 (0-1) 

ʂʽʣʴʢʽʩʪʴ 

ʘʢʪʽʚ 

ʥʝʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ (n) 

ɽʢʩʧ 2 (1-3) 1 (1-1) 1 (0-1) 1 (1-1) 0,5 (0-1) 

ʂʦʥʪʨ 0 (0-1)* 1 (0-1) 0 (0-1) 0 (0-1)**  0 (0-1) 

ɯʥʪ 0 (0-0)* 0 (0-1) 0 (0-1) 0 (0-1)**  0,5 (0-1) 

ʇʨʠʤʽʪʢʠ: 1. (n) - ʢʽʣʴʢʽʩʪʴ, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ɯʥʪ (n=6), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ɽʢʩʧ ʪʘ ɯʥʪ, 4. ȹ - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ʂʦʥʪʨ ʪʘ ɯʥʪ. 
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ɸʥʘʣʽʟ ʦʨʽʻʥʪʦʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʩʪʽʡʦʢ, ʱʦ ʪʚʘʨʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʧʦʰʫʢʫ ʚʠʭʦʜʫ ʟ ʣʘʙʽʨʠʥʪʫ ʘʙʦ 

ʛʦʜʽʚʥʠʯʢʠ, ʧʦʢʘʟʘʚ ʙʽʣʴʰʫ ʾʾ ʘʢʪʠʚʥʽʩʪʴ ʫ ʪʚʘʨʠʥʠ ɽʢʩʧ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʷʢ ʟ 

ʂʦʥʪʨ, ʪʘʢ ʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ, ʧʨʦʪʝ ʟʤʝʥʰʫʚʘʚʩʷ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʛʨʫʧʠ. 

ɺ ɽʢʩʧ ʪʚʘʨʠʥ ʫ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 1-ʾ ʜʦ 5-ʾ ʜʦʙʠ ɺʈɸ ʟʤʝʥʰʠʣʘʩʴ ʟ 

32,3Ñ3,0 ʦʜ. ʜʦ 14,0Ñ1,0 ʦʜ., ʥʘ 57% (ʨ<0,01). ɺ ʂʦʥʪʨ ʛʨʫʧʽ ɺʈɸ ʟʙʽʣʴʰʠʣʘʩʴ 

ʫ 2-ʫ ʜʦʙʫ ʥʘ 50% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʛʘʣʦʪʘʥʫ, ʧʨʦʪʝ ʟʘʛʘʣʦʤ ʟ 1-ʾ ʜʦ 5-ʾ ʜʦʙʠ ʟʤʝʥʰʫʚʘʣʘʩʴ ʟ 

17,5Ñ1,0 ʦʜ. ʜʦ 3,8Ñ0,7 ʦʜ., ʥʘ 78% (ʨ<0,01). 

ɺ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ɺʈɸ ʟ 1-ʾ ʜʦ 5-ʾ 

ʜʦʙʠ ʟ 12,8Ñ1,0 ʦʜ. ʜʦ 1,5Ñ0,2 ʦʜ., ʱʦ ʩʪʘʥʦʚʠʣʦ 88% (ʨ<0,01). ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʘʜʘʧʪʘʮʽʶ ʜʦ ʣʘʙʽʨʠʥʪʫ ʽ ʜʦʙʨʝ ʩʬʦʨʤʦʚʘʥʫ ʧʘʤôʷʪʴ ʧʨʦ ʤʘʨʰʨʫʪ ʜʦ 

ʛʦʜʽʚʥʠʮʽ ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ. 

ɺ ɽʢʩʧ ʪʚʘʨʠʥ ʫ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 1-ʾ ʜʦ 5-ʾ ʜʦʙʠ ɺʈɸ ʟʤʝʥʰʠʣʘʩʴ ʟ 

32,3Ñ7,2 ʦʜ. ʜʦ 14,0Ñ3,6 ʦʜ., ʥʘ 57%, ʧʨʠ ʨ<0,01 (ʪʘʙʣ. 4.2). ɺ ʂʦʥʪʨ ʛʨʫʧʽ 

ɺʈɸ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 2-ʫ ʜʦʙʫ ʥʘ 99% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʦʶ ʜʦʙʦʶ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʛʘʣʦʪʘʥʫ, ʧʨʦʪʝ ʟʘʛʘʣʦʤ ʟ 1-ʾ ʜʦ 5-ʾ ʜʦʙʠ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʟ 17,5Ñ1,9 ʦʜ. ʜʦ 3,8Ñ0,7 ʦʜ., ʥʘ 78% (ʨ<0,001). ɺ ʱʫʨʽʚ ɯʥʪ 

ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ɺʈɸ ʟ 1-ʾ ʜʦ 5-ʾ ʜʦʙʠ ʟ 12,8Ñ2,8 ʦʜ. 

ʜʦ 1,5Ñ0,2 ʦʜ., ʱʦ ʩʪʘʥʦʚʠʣʦ 88% (ʨ<0,001). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʜʘʧʪʘʮʽʶ ʜʦ 

ʣʘʙʽʨʠʥʪʫ ʽ ʜʦʙʨʝ ʩʬʦʨʤʦʚʘʥʫ ʧʘʤôʷʪʴ ʧʨʦ ʤʘʨʰʨʫʪ ʜʦ ʛʦʜʽʚʥʠʮʽ ʫ ʪʚʘʨʠʥ 

ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʚ ʧʦʤʽʪʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ 

(r=-0,54, ʨ<0,01) ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ ʪʘ ʪʝʨʤʽʥʦʤ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺʈɸ, ʱʦ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʩʪʽʡʦʢ. 

ʄʽʞʛʨʫʧʦʚʝ ʤʥʦʞʠʥʥʝ ʧʘʨʘʤʝʪʨʠʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ ɺʈɸ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɽʢʩʧ ʪʘ 

ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʟ 1-ʾ ʜʦ 5-ʾ ʜʦʙʠ, ʘ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʦʶ ʫ 2-ʫ, 
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3-ʶ ʪʘ 5-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʚʽʜ ʨ<0,05 ʜʦ ʨ<0,001). ɿʘ ʜʠʩʧʝʨʩʽʡʥʠʤ 

ʘʥʘʣʽʟʦʤ ANOVA ʚʩʪʘʥʦʚʠʣʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ F-ʢʨʠʪʝʨʽʶ: ʫ 1-ʫ ʜʦʙʫ F=29,6 

(ʨ<0,0001), ʫ 2-ʫ ʜʦʙʫ F=21,6 (ʨ<0,0001), ʫ 3-ʶ ʜʦʙʫ F=30,4 (ʨ<0,0001), ʫ 4-ʫ 

ʜʦʙʫ F=41,3 (ʨ<0,0001), ʫ 5-ʫ ʜʦʙʫ F=42,2 (ʨ<0,0001). 

ʇʦʧʘʨʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ 

ʧʦʢʘʟʘʚ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ ʫ ʪʚʘʨʠʥ ʟ ɺɯʊɻʄ ʫ 1-ʫ 

ʜʦʙʫ ʥʘ 85% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ ʂʦʥʪʨ ʛʨʫʧʠ ʡ ʥʘ 152% 

(ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʱʫʨʘʤʠ, ʫ 2-ʫ ʜʦʙʫ ï ʥʘ 47% (ʨ<0,001) ʤʝʥʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ ʡ ʥʘ 93% (ʨ<0,05) ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ. 

ɺ ʧʝʨʽʦʜ 3-5-ʘ ʜʦʙʘ ɺʈɸ ʫ ɽʢʩʧ ʱʫʨʽʚ ʟʙʽʣʴʰʫʚʘʣʦʩʴ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ 

ʪʘ ɯʥʪ. ʊʘʢ, ʫ 3-ʶ ʜʦʙʫ ɺʈɸ ʚ ɽʢʩʧ ʱʫʨʽʚ ʙʫʣʦ ʟʙʽʣʴʰʝʥʠʤ ʚ 4,1 ʨʘʟʘ 

(ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʡ ʥʘ 44% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ 

ʱʫʨʘʤʠ, ʫ 4-ʫ ʜʦʙʫ ï ʚ 4,7 ʨʘʟʘ (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʪʘʢʦʞ ʚ 4,7 

ʨʘʟʘ (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ, ʫ 5-ʫ ʜʦʙʫ ï ʚ 3,7 ʨʘʟʘ (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ 

ʂʦʥʪʨ ʽ ʚ 9,3 ʨʘʟʘ (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʇʦʜʽʙʥʽ ʟʤʽʥʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʪʨʠʚʦʞʥʽʩʪʴ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʱʦ ʪʨʠʚʘʣʘ ʧʨʦʪʷʛʦʤ 

5-ʠ ʜʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʟʤʝʥʰʠʣʘʩʴ ʚ ɽʢʩʧ ʪʚʘʨʠʥ ʟ 1 

(0-1) ʦʜ. ʜʦ 0 (0-1) ʦʜ., ʥʘ 100% (p>0,05) ʚʞʝ ʥʘ 2-ʫ ʜʦʙʫ ʽ ʟʘʣʠʰʘʣʘʩʴ ʥʘ 

ʮʴʦʤʫ ʨʽʚʥʽ ʜʦ 5-ʾ ʜʦʙʠ. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʥʘʚʧʘʢʠ ʟʙʽʣʴʰʫʚʘʚʩʷ. ʊʘʢ, ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʟ 1-ʾ ʜʦ 4-ʾ ʜʦʙʠ 

ʢʽʣʴʢʽʩʪʴ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʟʙʽʣʴʰʠʣʘʩʴ ʟ 0 (0-1) ʦʜ. ʜʦ 1 (0-1) ʦʜ. (p<0,05), ʘ ʚ 

ʛʨʫʧʽ ɯʥʪ ʪʚʘʨʠʥ ʧʦʜʽʙʥʽ ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʷ ʥʘ 4-ʫ ʽ 5-ʫ ʜʦʙʫ (p<0,05) (ʪʘʙʣ. 4.2). 

ʊʘʢʦʞ ʙʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʫ ʛʨʫʧʽ ʂʦʥʪʨ ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ 5-ʠ ʜʽʙ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ ʧʦʚʥʠʭ ʛʨʫʤʽʥʛʽʚ ʟʤʽʥʶʚʘʣʘʩʷ ʭʚʠʣʝʧʦʜʽʙʥʦ 

ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʫ 2-ʛʫ ʜʦʙʫ ʜʦ 2 (1-3) ʦʜ. (p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ. 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʩʣʘʙʢʫ 

ʥʝʛʘʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ (r=-0,32, p>0,05) ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚʽʜ 

ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ɽʢʩʧ ʪʚʘʨʠʥ. 

ʄʥʦʞʠʥʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʂʦʥʪʨ 

ʛʨʫʧʠ ʫ 2-ʫ ʜʦʙʫ, ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ɽʢʩʧ ʛʨʫʧʠ ʚʽʜ ʂʦʥʪʨ ʪʘ ɯʥʪ (ʨ<0,05). 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʛʣʷʜ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ 

ʧʦʢʘʟʘʚ, ʱʦ ʅ-ʢʨʠʪʝʨʽʡ ʟʤʽʥʶʚʘʚʩʷ ʫ ʨʽʟʥʽ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʦʢʨʝʤʘ, ʫ 1-

ʫ ʜʦʙʫ ʅ=3,09 (p>0,05), ʫ 2-ʫ ʜʦʙʫ ʅ=12,2 (ʨ<0,01), ʫ 3-ʶ ʜʦʙʫ ʅ=3,0 

(p>0,05), ʫ 4-ʫ ʜʦʙʫ ʅ=9,9 (ʨ<0,01) ʪʘ ʫ 5-ʫ ʜʦʙʫ ʅ=5,03 (p>0,05). 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʤʽʞʛʨʫʧʦʚʠʡ ʧʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʩʪʽʡʢʝ 

ʧʨʠʛʥʽʯʝʥʥʷ ʮʴʦʛʦ ʚʨʦʜʞʝʥʦʛʦ ʨʝʬʣʝʢʩʫ ʫ ʙʽʣʴʰʦʩʪʽ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʜʨʫʛʦʾ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʦ 

ʤʝʥʰʠʤ ʟʘ ʧʦʢʘʟʥʠʢʠ ʚ ʂʦʥʪʨ ʛʨʫʧʽ ʥʘ 2-ʫ ʜʦʙʫ (ʨ<0,01) ʽ 4-ʫ ʜʦʙʫ (ʨ<0,05), ʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʛʨʫʧʦʶ ï ʥʘ 4-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨ<0,05). ɺ ʽʥʰʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ ʤʽʞ ɽʢʩʧ ʛʨʫʧʦʶ ʪʘ ʛʨʫʧʘʤʠ 

ʧʦʨʽʚʥʷʥʥʷ ʤʘʣʠ ʭʘʨʘʢʪʝʨ ʪʝʥʜʝʥʮʽʾ (p>0,05). 

ʂʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʥʝʧʦʚʥʠʭ ʛʨʫʤʽʥʛʽʚ ʟʤʝʥʰʠʣʘʩʴ ʫ ɽʢʩʧ ʱʫʨʽʚ ʟ 1-ʾ ʧʦ 5-

ʫ ʜʦʙʫ ʟ 2 (1-3) ʦʜ. ʜʦ 0,5 (0-1) ʦʜ., ʥʘ 75% ʧʨʠ ʨ<0,05. ɺ ʂʦʥʪʨ ʛʨʫʧʽ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʜʝʱʦ ʧʽʜʚʠʱʠʚʩʷ ʫ 2-ʫ ʜʦʙʫ ʚʽʜʥʦʩʥʦ 1-ʾ ʜʦʙʠ (p>0,05), ʘ ʥʘʜʘʣʽ ʙʫʚ 

ʫ ʤʝʞʘʭ ʚʠʭʽʜʥʦʛʦ ʨʽʚʥʷ (ʨ>0,05). ʊʚʘʨʠʥʠ ɯʥʪ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ ʥʝ 

ʚʽʜʪʚʦʨʶʚʘʣʠ ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʝʧʽʟʦʜʠ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʙʫʣʠ ʧʦʦʜʠʥʦʢʠʤʠ ʟ ʤʝʜʽʘʥʦʶ ʄʝ=0 ʦʜ., ʥʘ 5-ʫ ʜʦʙʫ ï ʄʝ=0,5 ʦʜ. ʧʨʠ ʨ>0,05 

ʚ ʜʠʥʘʤʽʮʽ. 

ʇʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʧʽʟʦʜʽʚ ʥʝʧʦʚʥʠʭ ʛʨʫʤʽʥʛʽʚ, ʱʦ ʚʠʢʦʥʫʚʘʣʠ 

ʪʨʘʚʤʦʚʘʥʽ ʱʫʨʠ, ʽʟ ʧʝʨʽʦʜʘʤʠ ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʧʦʤʽʪʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ (r=-0,65, 

p<0,01) ʽʟ ʪʝʨʤʽʥʘʤʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 
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ʇʦʜʘʣʴʰʝ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʤʽʞ ʪʨʴʦʤʘ 

ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-

ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʛʨʫʧʘʤʠ ʫ 1-ʫ ʪʘ 4-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʤʝʞʘʭ ʨ<0,01, ʨ<0,05. ʇʨʠ ʮʴʦʤʫ 

ʟʥʘʯʝʥʥʷ ʅ-ʢʨʠʪʝʨʽʶ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: ʫ 1-ʫ ʜʦʙʫ ʅ=13,8 (ʨ<0,001), ʫ 2-ʫ 

ʜʦʙʫ ʅ=5,7 (p>0,05), ʫ 3-ʶ ʜʦʙʫ ʅ=3,09 (p>0,05), ʫ 4-ʫ ʜʦʙʫ ʅ=10,6 (ʨ<0,01), 

ʫ 5-ʫ ʜʦʙʫ ʅ=10,6 (ʨ<0,01). ɺʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ 

ʥʝ ʚʩʪʘʥʦʚʠʣʠ. 

ʂʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʥʝʧʦʚʥʠʭ ʛʨʫʤʽʥʛʽʚ ʙʫʣʘ ʚʠʱʦʶ ʚ ɽʢʩʧ ʪʚʘʨʠʥ 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʨʦʪʝ, ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɽʢʩʧ ʛʨʫʧʠ ʪʘ ʛʨʫʧ 

ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʦ ʥʘ 1-ʫ ʜʦʙʫ (ʨ<0,001) ʽ 4-ʫ ʜʦʙʫ (ʨ<0,05) ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(ʪʘʙʣ. 4.3). 

 

ʊʘʙʣʠʮʷ 4.3 - ʊʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ 

ʣʘʙʽʨʠʥʪʽ (ʄʝ (min-max)) 

ɼʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʦʢʘʟʥʠʢ ɻʨʫʧʘ 1 2 3 4 5 

ʊʨʠʚʘʣʽʩʪʴ 

ʘʢʪʽʚ 

ʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ 

(ʩʝʢ) 

ɽʢʩʧ 
4,5 

(3-5) 

2,5 

(2-3) 

2,5 

(2-3) 

3,0 

(2-4) 

2,5 

(2-3) 

ʂʦʥʪʨ 
4,5 ȹ 

(3-5) 

22,5* ȹ 

(22-24) 

1,0** 

(1-2) 

1,0** 

(0-1) 

1,0** 

(1-2) 

ɯʥʪ 
1,0* 

(0-1) 

10,5* 

(9-11) 

1,0** 

(1-2) 

1,0** 

(0-1) 

1,0* 

(0-1) 

ʊʨʠʚʘʣʽʩʪʴ 

ʘʢʪʽʚ 

ʥʝʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ 

(ʩʝʢ) 

ɽʢʩʧ 
4,5 

(3-5) 

2,5 

(2-3) 

2,5 

(2-3) 

3,0 

(2-4) 

2,5 

(2-3) 

ʂʦʥʪʨ 
4,5 ȹ 

(3-5) 

22,5* ȹ 

(22-24) 

1,0** 

(1-2) 

1,0** 

(0-1) 

1,0** 

(1-2) 

ɯʥʪ 
0* 

(0-0) 

1,5* 

(1-2) 

0,5* 

(0-1) 

0* 

(0-1) 

0* 

(0-1) 
ʇʨʠʤʽʪʢʠ: 1. (ʩʝʢ) - ʩʝʢʫʥʜʠ, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ɯʥʪ (n=6), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ɽʢʩʧ ʪʘ ɯʥʪ, 4. ȹ - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ʂʦʥʪʨ ʪʘ ɯʥʪ. 
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ʊʘʢʽ ʟʤʽʥʠ ʫ ʨʝʘʣʽʟʘʮʽʾ ʚʨʦʜʞʝʥʦʛʦ ʨʝʬʣʝʢʩʫ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʨʦʟʚʠʪʦʢ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ʪʚʘʨʠʥ ʟ ɺɯʊɻʄ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʫ ʂʦʥʪʨ ʪʚʘʨʠʥ 

ʚʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʧʦʚôʷʟʫʻʤʦ ʽʟ ʜʽʻʶ ʛʘʣʦʪʘʥʫ, ʧʨʦʪʝ ʷʢ ʂʦʥʪʨ, ʪʘʢ ʡ ɯʥʪ 

ʪʚʘʨʠʥʠ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʘʮʽʾ, ʭʘʨʯʦʚʦʾ ʤʦʪʠʚʘʮʽʾ ʪʘ ʛʘʨʥʽ 

ʟʜʽʙʥʦʩʪʽ ʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʘʤôʷʪʽ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʛʨʫʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 5-ʾ 

ʜʦʙʠ ʟʤʝʥʰʠʣʘʩʴ ʟ 4,5 (3-5) ʦʜ. ʜʦ 2,5 (2-3) ʦʜ., ʪʦʙʪʦ ʥʘ 44% ʧʨʠ ʨ<0,05. ɿʘ 

ʜʘʥʠʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʪʘʢʦʞ ʤʘʣʘ 

ʧʦʤʽʨʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ (r=-0,42, ʨ<0,05) ʽʟ ʜʦʙʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʱʫʨʽʚ 

ʟ ɺɯʊɻʄ. 

ɺ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʭʚʠʣʝʧʦʜʽʙʥʽ ʟʤʽʥʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʪʦʢʩʠʯʥʦʶ ʜʽʻʶ ʛʘʣʦʪʘʥʫ, ʟʦʢʨʝʤʘ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ ʫ 2-ʫ ʜʦʙʫ ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ï ʟ 4,5 (3-5) ʦʜ. ʜʦ 22,5 (22-24) ʦʜ., ʪʦʙʪʦ 

ʥʘ 400% (ʨ<0,01), ʘ ʥʘʜʘʣʽ ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʜʦ 1,0 (1-2) ʦʜ. ʫ 5-ʫ 

ʜʦʙʫ, ʱʦ ʩʪʘʥʦʚʠʣʦ 78%, ʧʨʠ ʨ<0,01 (ʪʘʙʣ. 4.3). 

ɺʩʝʨʝʜʠʥʽ ʛʨʫʧʠ ɯʥʪ ʱʫʨʽʚ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ 

ʟʤʽʥʶʚʘʣʘʩʴ ʭʚʠʣʝʧʦʜʽʙʥʦ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʟ 1,0 (0-1) ʦʜ. ʜʦ 10,5 

(9-11) ʦʜ. ʫ 2-ʛʫ ʜʦʙʫ (ʨ<0,01) ʽ ʧʦʜʘʣʴʰʠʤ ʟʙʝʨʝʞʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ 

ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʥʘ ʨʽʚʥʽ 1,0 (0-1) ʦʜ., ʧʨʠ ʨ>0,05 (ʪʘʙʣ. 4.3). 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʨʠʚʘʣʦʩʪʽ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʤʽʞ ʪʨʴʦʤʘ 

ʛʨʫʧʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʪʘ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʶ) ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʫ 1-ʫ 

ʪʘ 2-ʫ ʜʦʙʫ ʤʽʞ ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʫ ʤʝʞʘʭ ʨ<0,001, ʨ<0,01. ɺ ʧʝʨʽʦʜ 3-5-ʘ ʜʦʙʘ 

ʧʦʢʘʟʥʠʢʠ ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʥʝ ʤʘʣʠ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʩʦʙʦʶ, ʧʨʦʪʝ 

ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ ʤʝʞʘʭ ʨ<0,001, ʨ<0,01: ʫ 

1-ʫ ʜʦʙʫ ʅ=12,1 (ʨ<0,01), ʫ 2-ʫ ʜʦʙʫ ʅ=15,4 (ʨ<0,001), ʫ 3-ʶ ʜʦʙʫ ʅ=10,6 

(ʨ<0,01), ʫ 4-ʫ ʜʦʙʫ ʅ=10,6 (ʨ<0,01) ʪʘ ʫ 5-ʫ ʜʦʙʫ ʅ=13,7 (ʨ<0,001). 

ʇʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ ʧʦʢʘʟʘʚ, ʱʦ ʫ 

1-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 
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ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʪʘʢʦʾ ʫ ʂʦʥʪʨ ʪʚʘʨʠʥ, ʧʨʦʪʝ ʙʫʣʘ ʜʦʚʰʦʶ ʚ 4,5 ʨʘʟʘ 

(ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʛʨʫʧʦʶ. ʋ 2-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ 

ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʥʘʚʧʘʢʠ ʙʫʚ ʤʝʥʰʝ ʟʘ ʂʦʥʪʨ ʥʘ 89% (ʨ<0,001) ʡ ʟʘ ɯʥʪ ʥʘ 

76% (ʨ<0,001). ʅʘʜʘʣʽ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʫ, ʱʦ ʚʠʪʨʘʯʘʣʠ ʱʫʨʠ 

ɽʢʩʧ ʛʨʫʧʠ ʥʘ ʢʦʤʬʦʨʪʥʠʡ ʜʦʛʣʷʜ ʟʘ ʩʦʙʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ ʂʦʥʪʨ ʪʘ 

ɯʥʪ ʛʨʫʧ: ʫ 2,5 ʨʘʟʘ (ʨ<0,05) ʙʽʣʴʰʝ ʥʘ 3-ʶ ʜʦʙʫ, ʚ 3 ʨʘʟʘ (ʨ<0,05) ʜʦʚʰʝ ʥʘ 4-

ʫ ʜʦʙʫ ʪʘ ʫ 2,5 ʨʘʟʘ (ʨ<0,05) ʜʦʚʰʝ ʥʘ 5-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʪʘʙʣ. 4.3). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʟʤʽʥʶʚʘʣʘʩʴ ʡ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʥʝʧʦʚʥʠʭ 

ʛʨʫʤʽʥʛʽʚ ʫ ʱʫʨʽʚ ʛʨʫʧʠ ɽʢʩʧ. ʊʘʢ, ʚʽʜʟʥʘʯʠʣʠ ʟʘʛʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʟ 1-ʾ ʧʦ 5-ʫ ʜʦʙʫ ʚ ʛʨʫʧʽ ɽʢʩʧ ʟ 30,5 (28-32) ʦʜ. ʜʦ 3,0 (2-4) ʦʜ., ʱʦ 

ʟʘʛʘʣʦʤ ʩʪʘʥʦʚʠʣʦ 90% (ʨ<0,01). ʇʦʤʽʪʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ (r=-0,59, 

p<0,001) ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʣʠ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʨʠʚʘʣʦʩʪʽ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʪʘ ʜʦʙʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʱʫʨʘʤʠ ʟ ɺɯʊɻʄ. 

ʋ ʛʨʫʧʽ ʂʦʥʪʨ ʫ ʮʝʡ ʧʝʨʽʦʜ ʪʨʠʚʘʣʽʩʪʴ ʟʤʝʥʰʠʣʘʩʴ ʟ 3,0 (2-4) ʦʜ. ʜʦ 0,5 

(0-1) ʦʜ., ʪʦʙʪʦ ʥʘ 83% (ʨ<0,01). ɺ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʽʥʶʚʘʚʩʷ 

ʭʚʠʣʝʧʦʜʽʙʥʦ, ʘ ʩʘʤʝ ʙʫʚ ʚʽʜʩʫʪʥʽʤ ʫ 1-ʫ ʜʦʙʫ, ʪʘ ʚʞʝ ʟ 2-ʾ ʜʦʙʠ ʟʤʝʥʰʫʚʘʚʩʷ 

ʟ 1,5 (1-2) ʦʜ. ʜʦ 0 (0-1) ʦʜ., ʧʨʠ ʨ<0,01 (ʪʘʙʣ. 4.3). 

ʄʽʞʛʨʫʧʦʚʠʡ ʧʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʧʦʜʦʚʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ɺɯʊɻʄ ʫ 1-ʫ ʜʦʙʫ ʚ 10 ʨʘʟʽʚ (ʨ<0,01) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ. ʅʘʜʘʣʽ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʣʠ ʟʥʘʯʫʱʽ (ʨ<0,01, ʨ<0,05) 

ʚʽʜʤʽʥʥʦʩʪʽ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʽʞ ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ. ʊʘʢ, ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ ʫ 2-

ʛʫ ʜʦʙʫ ʜʦʚʰʝ ʫ 2,3 ʨʘʟʘ (ʨ<0,01) ʽ ʚ 4,7 ʨʘʟʘ (ʨ<0,01) ʚʠʢʦʥʫʚʘʣʠ ʮʝʡ ʪʠʧ 

ʨʝʬʣʝʢʩʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ, ʚʽʜʧʦʚʽʜʥʦ. ʋ 3-ʶ ʪʘ 4-ʫ ʜʦʙʫ ʨʽʟʥʠʮʷ 

ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʙʫʣʘ ʱʝ ʙʽʣʴʰʦʶ (ʨ<0,01) (ʪʘʙʣ. 4.3). ɺ 5-ʫ ʜʦʙʫ 

ɽʢʩʧ ʪʚʘʨʠʥʠ ʚʩʝ ʱʝ ʧʦʢʘʟʫʚʘʣʠ ʙʽʣʴʰʫ ʪʨʠʚʘʣʽʩʪʴ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʷʢ 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ (ʨ<0,05), ʪʘʢ ʡ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ (ʨ<0,01). 

ʊʨʠʚʘʣʽʩʪʴ ʧʦʚʥʦʛʦ ʪʘ, ʦʩʦʙʣʠʚʦ, ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʽʚ ʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ 

ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʷʚʫ ʪʨʠʚʦʞʥʦʩʪʽ ʥʘ ʪʣʽ ʪʨʘʚʤʠ. 
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ɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʰʣʷʭʽʚ ʧʝʨʝʩʫʚʘʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʫ 1-ʫ ʜʦʙʫ ʥʘʚʯʘʥʥʷ 

(ʨʠʩ. 4.13) ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ ʧʝʨʝʩʫʚʘʣʠʩʴ ʙʽʣʴʰ ʘʢʪʠʚʥʦ. 

 

 

ʇʨʠʤʽʪʢʘ. ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.13 - ʐʣʷʭ ʧʝʨʝʩʫʚʘʥʥʷ ʪʚʘʨʠʥ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʚ 1-ʫ ʜʦʙʫ. 

 

ʇʨʠ ʮʴʦʤʫ ʪʚʘʨʠʥʠ ʫʩʽʭ ʛʨʫʧ ʥʝ ʟʥʘʣʠ, ʱʦ ʾʭ ʦʯʽʢʫʻ ʾʞʘ, ʘʣʝ ʪʚʘʨʠʥʠ 

ɽʢʩʧ ʛʨʫʧʠ ʚʠʢʦʥʫʚʘʣʠ ʦʜʥʦʤʘʥʽʪʥʽ ʨʫʭʠ, ʯʘʩʪʽʰʝ ʟʘʭʦʜʠʣʠ ʫ ʙʦʢʦʚʽ ʩʝʢʪʦʨʠ, 

ʙʫʣʠ ʩʭʚʠʣʴʦʚʘʥʠʤʠ ʪʘ ʥʘʣʷʢʘʥʠʤʠ ʯʝʨʝʟ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʥʝʟʚʠʯʥʠʡ ʽ 

ʩʢʣʘʜʥʠʡ ʣʘʙʽʨʠʥʪ. 

ɿʘ ʘʥʘʣʽʟʦʤ ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʜʽʚ ʚ ʦʢʨʝʤʽ ʩʝʢʪʦʨʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʫ 1-ʫ 

ʜʦʙʫ ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ ʯʘʩʪʽʰʝ ʟʘʭʦʜʠʣʠ ʫ 1-ʡ, 4-ʡ, 5-ʡ ʪʘ 7-ʡ ʩʝʢʪʦʨ. 

ʊʚʘʨʠʥʠ ʂʦʥʪʨ, ʘ ʪʘʢʦʞ ʱʫʨʠ ɯʥʪ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ ʯʘʩʪʽʰʝ ʚʽʜʚʽʜʫʚʘʣʠ 1-ʡ, 

4-ʡ, 5-ʡ ʪʘ 7-ʡ ʩʝʢʪʦʨ (ʪʘʙʣ. 4.4). 

 

ʊʘʙʣʠʮʷ 4.4 - ʂʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʫ ʩʝʢʪʦʨʠ ɾ-ʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ ʫ 1-ʫ 

ʜʦʙʫ (ʄʝ (min-max)) 

ɻʨʫʧʘ 
1 

ʩʝʢʪʦʨ 

2 

ʩʝʢʪʦʨ 

3 

ʩʝʢʪʦʨ 

4 

ʩʝʢʪʦʨ 

5 

ʩʝʢʪʦʨ 

6 

ʩʝʢʪʦʨ 

7 

ʩʝʢʪʦʨ 

ɽʢʩʧ 2,5 

(1-5) 

0,5 

(0-1) 

0 

(0-1) 

2,0 

(1-5) 

1,0 

(0-3) 

0 

(0-1) 

2,5 

(1-6) 

ʂʦʥʪʨ 1,5 

(0-3) 

1,0 

(0-1) 

1,0 

(0-1) 

3,0 

(0-3) 

2,0 

(1-3) 

0,5 

(0-1) 

2,0 

(1-5) 

ɯʥʪ 1,0* 

(0-1) 

0,5 

(0-1) 

0,5 

(0-1) 

1,0 

(0-1) 

1,0 

(0-2) 

0 

(0-1) 

1,0* 

(1-2) 
ʇʨʠʤʽʪʢʘ. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), 

ɽʢʩʧ ʪʘ ɯʥʪ (n=6) ʛʨʫʧʘʤʠ. 
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ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʪʘ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʜʽʚ ʫ 1-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 1-ʡ ʩʝʢʪʦʨ - ʅ=7,6 (ʨ<0,05), ʥʘʜʘʣʽ 

ʚʩʪʘʥʦʚʠʣʠ ʪʝʥʜʝʥʮʽʾ: ʫ 2-ʡ ʩʝʢʪʦʨ ʅ=0,4 (p>0,05), ʫ 3-ʡ ʩʝʢʪʦʨ ʅ=3,0 

(p>0,05), ʫ 4-ʡ ʩʝʢʪʦʨ ʅ=4,5 (p>0,05), ʫ 5-ʡ ʩʝʢʪʦʨ ʅ=4,5 (p>0,05), ʫ 6-ʡ 

ʩʝʢʪʦʨ ʅ=1,4 (p>0,05) ʪʘ ʫ 7-ʡ ʩʝʢʪʦʨ ʅ=5,9 (p>0,05). 

ʇʦʧʘʨʥʝ ʤʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 1-ʫ ʜʦʙʫ ʱʫʨʠ ɽʢʩʧ 

ʛʨʫʧʠ ʯʘʩʪʽʰʝ ʥʘ 67% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 150% (ʨ<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʟʘʭʦʜʠʣʠ ʫ 1-ʡ ʩʝʢʪʦʨ; ʥʘ 50% (p>0,05) ʨʽʜʰʝ ʟʘ ʂʦʥʪʨ ʡ ʥʘ 

ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʟʘʭʦʜʠʣʠ ʫ 2-ʡ ʩʝʢʪʦʨ (p>0,05), ʨʽʜʰʝ ʥʘ 

33% (p>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ, ʘʣʝ ʯʘʩʪʽʰʝ ʥʘ 100% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ɯʥʪ ʟʘʭʦʜʠʣʠ ʫ 4-ʡ ʩʝʢʪʦʨ. 

ʊʘʢʦʞ ʱʫʨʠ ʟ ɺɯʊɻʄ ʜʝʱʦ ʯʘʩʪʽʰʝ ʟʘ ʂʦʥʪʨ (p>0,05) ʟʘʭʦʜʠʣʠ ʫ 7-ʡ 

ʩʝʢʪʦʨ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʨʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ (ʥʘ 150%, ʨ<0,05). 

ʅʘ 2-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʫ ʨʫʭʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʱʫʨʽʚ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ, ʷʢʽ ʯʘʩʪʽʰʝ ʟʘʭʦʜʠʣʠ ʫ 1-ʡ, 4-ʡ 5-ʡ ʪʘ 7-ʡ 

ʩʝʢʪʦʨʠ, ʧʨʠ ʮʴʦʤʫ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʣʦʩʴ, ʱʦ ʪʚʘʨʠʥʠ ʂʦʥʪʨ ʛʨʫʧʠ 

ʧʨʦʷʚʣʷʣʠ ʥʘʡʚʠʱʫ ʘʢʪʠʚʥʽʩʪʴ ʷʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɽʢʩʧ, ʪʘʢ ʡ ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ, ʱʦ ʚʦʯʝʚʠʜʴ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʛʘʣʦʪʘʥʫ. 

ʇʦʨʷʜ ʽʟ ʮʠʤ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʚʠʩʦʢʘ ʨʫʭʣʠʚʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʶ ʪʨʘʚʤʦʶ, ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʷʢʫ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ 

ʧʨʠʭʦʚʫʶʪʴ ʚʧʣʠʚ ʛʘʣʦʪʘʥʫ (ʨʠʩ. 4.14). 
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ʇʨʠʤʽʪʢʘ: ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.14 - ʐʣʷʭ ʧʝʨʝʩʫʚʘʥʥʷ ʪʚʘʨʠʥ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʫ 2-ʫ 

ʜʦʙʫ. 

 

ʂ̔ ʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ, ʷʢʫ 

ʚʩʪʘʥʦʚʠʣʠ ʟʘ ʤʘʨʰʨʫʪʦʤ ʧʝʨʝʩʫʚʘʥʥʷ (ʪʘʙʣ. 4.5). 

 

ʊʘʙʣʠʮʷ 4.5 - ʂʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʫ ʩʝʢʪʦʨʠ ɾ-ʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ ʫ 2-ʫ 

ʜʦʙʫ (ʄʝ (min-max)) 

ɻʨʫʧʘ 
1 

ʩʝʢʪʦʨ 

2 

ʩʝʢʪʦʨ 

3 

ʩʝʢʪʦʨ 

4 

ʩʝʢʪʦʨ 

5 

ʩʝʢʪʦʨ 

6 

ʩʝʢʪʦʨ 

7 

ʩʝʢʪʦʨ 

ɽʢʩʧ 2,5 

(0-4) 

1,0 

(0-1) 

1,0 

(0-1) 

1,5ƶ 

(0-3) 

1,5 

(0-4) 

0,5 

(0-1) 

2,0ƶ 

(0-3) 

ʂʦʥʪʨ 4,0 

(2-6) 

1,0 

(0-1) 

1,0 

(0-1) 

4,0 

(2-5) 

3,5 

(2-5) 

0 

(0-1) 

4,0 

(3-6) 

ɯʥʪ 0,5ƶ 

(0-3) 

0 

(0-1) 

0 

(0-1) 

0,5ƶ 

(0-3) 

0,5* 

(0-2) 

0 

(0-1) 

1,0ƶ 

(1-6) 
ʇʨʠʤʽʪʢʠ: 1. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ 

(n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6) ʛʨʫʧʘʤʠ, 2. ƶ - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ ʪʘ 

ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

 

ɺʚʘʞʘʻʤʦ, ʱʦ ʮʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʪʦʢʩʠʯʥʦʶ ʜʽʻʶ ʛʘʣʦʪʘʥʫ, ʭʦʯʘ ʡ ʚ ɽʢʩʧ 

ʛʨʫʧʽ ʱʫʨʠ, ʱʦ ʪʘʢʦʞ ʧʽʜʜʘʚʘʣʠʩʴ ʜʽʾ ʛʘʣʦʪʘʥʫ, ʙʫʣʠ ʤʝʥʰ ʘʢʪʠʚʥʠʤʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ, ʘʣʝ ʘʢʪʠʚʥʽʰʝ ʽ ʩʪʝʨʝʦʪʠʧʥʦ ʟʘ ɯʥʪ ʪʚʘʨʠʥ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʣʘʙʽʨʠʥʪ. 

ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-

ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʚʩʪʘʥʦʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ 
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ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʜʽʚ ʫ ʨʽʟʥʽ ʩʝʢʪʦʨʠ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʛʨʫʧʘʤʠ ʫ ʤʝʞʘʭ ʨ<0,01, ʨ<0,05 ʫ 2-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʥʘʩʪʫʧʥʽ 

ʟʥʘʯʝʥʥʷ ʅ-ʢʨʠʪʝʨʽʶ: ʫ 1-ʡ ʩʝʢʪʦʨ ʅ=8,5 (p<0,05), ʫ 2-ʡ ʩʝʢʪʦʨ ʅ=3,09 

(p>0,05), ʫ 3-ʡ ʩʝʢʪʦʨ ʅ=3,8 (p>0,05), ʫ 4-ʡ ʩʝʢʪʦʨ ʅ=9,8 (p<0,01), ʫ 5-ʡ 

ʩʝʢʪʦʨ ʅ=9,3 (p<0,01), ʫ 6-ʡ ʩʝʢʪʦʨ ʅ=0,4 (p>0,05) ʪʘ ʫ 7-ʡ ʩʝʢʪʦʨ ʅ=7,8 

(p>0,05). 

ʇʨʠ ʮʴʦʤʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʛʨʫʧʘʤʠ ʫ 1-ʫ, 4-ʫ ʽ 7-ʫ ʩʝʢʪʦʨʘʭ, ʘ ʤʽʞ ɽʢʩʧ ʽ ʂʦʥʪʨ ʛʨʫʧʘʤʠ ï ʫ 4-ʫ ʽ 7-ʫ 

ʩʝʢʪʦʨʘʭ (p<0,05). 

ɺ 3-ʶ ʜʦʙʫ (ʨʠʩ. 4.15) ʚʩʪʘʥʦʚʣʝʥʦ ʯʽʪʢʽ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʫ ʱʫʨʽʚ ɽʢʩʧ ʟʘ ʧʦʜʦʚʞʝʥʥʷʤ ʰʣʷʭʫ ʜʦ ʛʦʜʽʚʥʠʮʽ, 

ʚʦʜʥʦʯʘʩ ʱʫʨʠ ʂʦʥʪʨ ʛʨʫʧʠ ʚʽʜʥʦʚʣʶʶʪʴ ʩʚʽʡ ʩʪʘʥ ʽ ʧʝʨʝʩʫʚʘʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʟ 

ɯʥʪ ʪʚʘʨʠʥʘʤʠ. 

 

 

ʇʨʠʤʽʪʢʘ: ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.15 - ʐʣʷʭ ʧʝʨʝʩʫʚʘʥʥʷ ʪʚʘʨʠʥ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʚ 3-ʶ 

ʜʦʙʫ. 

 

ɺʦʜʥʦʯʘʩ ʱʫʨʠ ʚʞʝ ʧʘʤôʷʪʘʣʠ ʧʨʦ ʭʘʨʯʦʚʝ ʧʽʜʢʨʽʧʣʝʥʥʷ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʨʠʥʶʭʫʚʘʥʥʷ, ʨʫʭʠ ʱʫʨʽʚ ʯʽʪʢʦ ʚʢʘʟʫʚʘʣʠ ʥʘ ʧʦʰʫʢ ʾʞʽ, ʘʣʝ 

ʤʘʨʰʨʫʪ ʚʦʥʠ ʱʝ ʥʝ ʟʘʧʘʤôʷʪʘʣʠ. 

ʋ 3-ʶ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ ʯʘʩʪʽʰʝ ʟʘʭʦʜʠʣʠ ʫ 1-ʡ, 4-

ʡ, 5-ʠʡ ʪʘ 7-ʡ ʩʝʢʪʦʨʠ (ʪʘʙʣ. 4.6). 

 



176 

 

ʊʘʙʣʠʮʷ 4.6 - ʂʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʫ ʩʝʢʪʦʨʠ ɾ-ʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ ʫ 3-ʶ 

ʜʦʙʫ (ʄʝ (min-max)) 

ɻʨʫʧʘ 
1 

ʩʝʢʪʦʨ 

2 

ʩʝʢʪʦʨ 

3 

ʩʝʢʪʦʨ 

4 

ʩʝʢʪʦʨ 

5 

ʩʝʢʪʦʨ 

6 

ʩʝʢʪʦʨ 

7 

ʩʝʢʪʦʨ 

ɽʢʩʧ 
1,0 

(0-3) 

0 

(0-1) 

0 

(0-1) 

1,5 

(0-2) 

0,5 

(0-4) 

0 

(0-1) 

1,0 

(0-4) 

ʂʦʥʪʨ 
0 

(0-1) 

0 

(0-1) 

0 

(0-1) 

0 

(0-1) 

0,5 

(0-1) 

0 

(0-1) 

1,0 

(0-7) 

ɯʥʪ 
1,0 

(0-3) 

0 

(0-1) 

0 

(0-1) 

0,5 

(0-2) 

2,0 

(0-3) 

0 

(0-1) 

1,0 

(0-4) 
ʇʨʠʤʽʪʢʘ. ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

 

ʑʫʨʠ ʂʦʥʪʨ ʛʨʫʧʠ ʯʘʩʪʽʰʝ ʟʘʭʦʜʠʣʠ ʫ 7-ʡ ʩʝʢʪʦʨ, ʘ ʪʚʘʨʠʥʠ ɯʥʪ ʛʨʫʧʠ 

ʯʘʩʪʽʰʝ ʟʘʭʦʜʠʣʠ ʫ 1-ʡ, 5-ʡ ʪʘ 7-ʡ ʩʝʢʪʦʨʠ. 

ʄʽʞʛʨʫʧʦʚʝ ʤʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʘʥʥʘ ʪʘ ʘʥʘʣʽʟʫ 

ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʞʦʜʥʦʤʫ ʩʝʢʪʦʨʽ, ʘ ʢʨʠʪʝʨʽʡ ʅ=3,4 

(p>0,05) ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʱʫʨʽʚ, ʷʢʽ ʟʘʭʦʜʠʣʠ ʫ 1-ʡ ʩʝʢʪʦʨ, ʅ=3,9 

(p>0,05) - ʫ 4-ʡ ʩʝʢʪʦʨ, ʅ=2,04 (p>0,05) - ʫ 5-ʡ ʩʝʢʪʦʨ ʪʘ ʅ=0,1 (p>0,05) - ʫ 7-ʡ 

ʩʝʢʪʦʨ. 

ɺ 4-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʰʣʷʭ ʧʦʰʫʢʫ ʾʞʽ ʩʢʦʨʦʯʫʻʪʴʩʷ ʫ 

ʱʫʨʽʚ ʚʩʽʭ ʛʨʫʧ (ʨʠʩ. 4.16). 

 

 
ʇʨʠʤʽʪʢʘ. ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.16 - ʐʣʷʭ ʧʝʨʝʩʫʚʘʥʥʷ ʪʚʘʨʠʥ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʚ 4-ʫ ʜʦʙʫ. 
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ɺ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʱʫʨʠ ɽʢʩʧ ʚʩʝ ʱʝ ʥʝ 

ʤʦʞʫʪʴ ʙʽʣʴʰ ʯʽʪʢʦ ʚʽʜʪʚʦʨʠʪʠ ʤʘʨʰʨʫʪ, ʟʥʦʚʫ ʦʙʩʪʝʞʫʶʪʴ 1-ʡ, 4-ʡ, 5-ʡ, 6-ʡ 

ʪʘ 7-ʡ ʩʝʢʪʦʨʠ. 

ʊʚʘʨʠʥʠ ʂʦʥʪʨ ʛʨʫʧʠ ʯʘʩʪʽʰʝ ʟʘʭʦʜʠʣʠ ʫ 1-ʡ, 4-ʡ ʪʘ 5-ʡ ʩʝʢʪʦʨʠ, ʘ ɯʥʪ 

ʱʫʨʠ ʙʽʣʴʰʝ ʦʙʩʪʝʞʫʚʘʣʠ 3-ʡ, 6-ʡ ʪʘ 7-ʡ ʩʝʢʪʦʨʠ (ʪʘʙʣ. 4.7). 

 

ʊʘʙʣʠʮʷ 4.7 - ʂʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʫ ʩʝʢʪʦʨʠ ɾ-ʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ ʫ 4-ʫ 

ʜʦʙʫ (ʄʝ (min-max)) 

ɻʨʫʧʘ 
1 

ʩʝʢʪʦʨ 

2 

ʩʝʢʪʦʨ 

3 

ʩʝʢʪʦʨ 

4 

ʩʝʢʪʦʨ 

5 

ʩʝʢʪʦʨ 

6 

ʩʝʢʪʦʨ 

7 

ʩʝʢʪʦʨ 

ɽʢʩʧ 1,0 

(1-3) 

1,0 

(0-1) 

0,5 

(0-2) 

1,5 

(0-2) 

1,0 

(0-3) 

0,5 

(0-6) 

2,0 

(1-3) 

ʂʦʥʪʨ 0,5 

(0-2) 
--- --- 

1 

(0-1) 

0,5 

(0-2) 

0 

(0-1) 

0* 

(0-2) 

ɯʥʪ 0* 

(0-1) 

0 

(0-1) 

0,5 

(0-1) 

0* 

(0-1) 

0 

(0-1) 

0,5 

(0-1) 

0,5* 

(0-1) 
ʇʨʠʤʽʪʢʘ. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), 

ɽʢʩʧ ʪʘ ɯʥʪ (n=6) ʛʨʫʧʘʤʠ. 

 

ʄʽʞʛʨʫʧʦʚʝ (ɽʢʩʧ, ʂʦʥʪʨ, ɯʥʪ) ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-ʢʨʠʪʝʨʽʡ) 

ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʢʽʣʴʢʽʩʪʶ 

ʟʘʭʦʜʽʚ ʫ ʨʽʟʥʽ ʩʝʢʪʦʨʠ ɾ-ʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ, ʘ ʩʘʤʝ: ʫ 1-ʡ ʩʝʢʪʦʨ ʅ=8,0 

(ʨ<0,05), ʫ 2-ʡ ʩʝʢʪʦʨ ʅ=5,7 (p>0,05), ʫ 3-ʡ ʩʝʢʪʦʨ ʅ=4,2 (p>0,05), ʫ 4-ʡ 

ʩʝʢʪʦʨ ʅ=7,0 (ʨ<0,05), ʫ 5-ʡ ʩʝʢʪʦʨ ʅ=2,09 (p>0,05), ʫ 6-ʡ ʩʝʢʪʦʨ ʅ=1,9 

(p>0,05) ʪʘ ʫ 7-ʡ ʩʝʢʪʦʨ ʅ= 7,3 (p>0,05). 

ʇʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧ ʧʦʢʘʟʘʣʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ 

ɽʢʩʧ ʱʫʨʽʚ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʦʶ (ʨ<0,05) ʫ 1-ʡ, 4-ʡ ʽ 7-ʡ ʩʝʢʪʦʨʠ. ɸ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ, ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ, ʱʦ ʚʠʢʦʥʫʚʘʣʠ ɽʢʩʧ ʛʨʫʧʠ, 

ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʝ ʣʠʰʝ ʫ 7-ʡ ʩʝʢʪʦʨ. 

ʅʘ 5-ʫ ʜʦʙʫ ʘʥʘʣʽʟ ʰʣʷʭʫ ʧʝʨʝʩʫʚʘʥʥʷ ʪʚʘʨʠʥ ʧʦʢʘʟʫʻ, ʱʦ ʱʫʨʠ ʟ 

ɺɯʊɻʄ ʚʩʝ ʱʝ ʧʦʛʘʥʦ ʦʨʽʻʥʪʫʶʪʴʩʷ ʚ ʣʘʙʽʨʠʥʪʽ ʡ ʥʘʚʽʪʴ ʛʽʨʰʝ, ʥʽʞ ʫ 3-  ʁʪʘ 4-
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ʫ ʜʦʙʫ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦʚʘ ʧʘʤôʷʪʴ ʧʦʨʫʰʝʥʘ (ʨʠʩ. 

4.17). 

 

 

ʇʨʠʤʽʪʢʘ: ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

ʈʠʩʫʥʦʢ 4.17 - ʐʣʷʭ ʧʝʨʝʩʫʚʘʥʥʷ ʪʚʘʨʠʥ ʚ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʚ 5-ʫ ʜʦʙʫ. 

 

ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʦʜʥʦʤʘʥʽʪʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 

1-ʦ, 4-ʛʦ, 5-ʦ ʪʘ 7-ʦ ʩʝʢʪʦʨʽʚ ʣʘʙʽʨʠʥʪʫ (ʪʘʙʣ. 4.8). 

 

ʊʘʙʣʠʮʷ 4.8 - ʂʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʫ ʩʝʢʪʦʨʠ ɾ-ʧʦʜʽʙʥʦʛʦ ʣʘʙʽʨʠʥʪʫ ʫ 5-ʫ 

ʜʦʙʫ (ʄʝ (min-max)) 

ɻʨʫʧʘ 1 ʩʝʢʪʦʨ 2 ʩʝʢʪʦʨ 3 ʩʝʢʪʦʨ 4 ʩʝʢʪʦʨ 5 ʩʝʢʪʦʨ 6 ʩʝʢʪʦʨ 7 

ʩʝʢʪʦʨ 

1 2 3 4 5 6 7 8 

ɽʢʩʧ 1,5 

(0-3) 

1,0 

(0-1) 

1,0 

(0-1) 

1,0 

(0-3) 

1,5 

(0-8) 

0,5 

(0-1) 

1,0 

(0-6) 

ʂʦʥʪʨ 1,0 

(0-4) 

0,5 

(0-1) 

0 

(0-1) 

1,0 

(0-2) 

1,0 

(0-4) 

1,0 

(0-1) 

0,5 

(0-4) 

ɯʥʪ ---*  
1,0 

(0-1) 

1,0 

(0-1) 
---*  

0 

(0-1) 

1,0 

(0-1) 
---*  

ʇʨʠʤʽʪʢʘ. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), 

ɽʢʩʧ ʪʘ ɯʥʪ (n=6) ʛʨʫʧʘʤʠ. 

 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʫ 5-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʱʫʨʠ ʟ ɺɯʊɻʄ ʯʽʪʢʦ ʧʘʤôʷʪʘʣʠ ʧʨʦ ʭʘʨʯʦʚʝ ʧʽʜʢʨʽʧʣʝʥʥʷ, ʪʦʙʪʦ 

ʤʘʣʠ ʚʠʩʦʢʫ ʤʦʪʠʚʘʮʽʶ ʷʢʥʘʡʰʚʠʜʰʝ ʜʦʩʷʛʪʠ ʤʝʪʠ, ʘʣʝ ʪʘʢ ʽ ʥʝ ʟʘʧʘʤôʷʪʘʣʠ 

ʚʽʨʥʠʡ ʤʘʨʰʨʫʪ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɽʢʩʧ ʪʚʘʨʠʥ, ʫ ʮʝʡ ʞʝ ʪʝʨʤʽʥ ʂʦʥʪʨ ʪʚʘʨʠʥʠ 
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ʯʘʩʪʽʰʝ ʚʽʜʚʽʜʫʚʘʣʠ 1-ʡ, 4-ʡ, 5-ʡ ʪʘ 7-ʡ ʩʝʢʪʦʨʠ, ʘ ɯʥʪ ʪʚʘʨʠʥʠ ʯʘʩʪʽʰʝ 

ʚʽʜʚʽʜʫʚʘʣʠ 2-ʡ, 3-ʡ ʪʘ 6-ʡ ʩʝʢʪʦʨʠ ʪʘ ʰʚʠʜʢʦ ʟʥʘʭʦʜʠʣʠ ʛʦʜʽʚʥʠʮʶ, 

ʧʦʧʝʨʝʜʥʴʦ ʚʧʝʚʥʠʚʰʠʩʴ ʫ ʙʝʟʧʝʮʽ ʦʙʩʪʘʥʦʚʢʠ. 

ʇʨʠ ʤʥʦʞʠʥʥʦʤʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʪʘ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ ʚʩʪʘʥʦʚʠʣʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ, ʘ ʧʦʨʽʚʥʷʥʥʷ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʅ-ʢʨʠʪʝʨʽʡ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʦʩʪʽ ʚʽʜʚʽʜʫʚʘʥʴ 1-ʦ ʩʝʢʪʦʨʫ ʫ 5-ʫ ʜʦʙʫ 

ʩʪʘʥʦʚʠʚ 7,5 (p<0,05), 2-ʦ ʩʝʢʪʦʨʘ ʅ=2,09 (p>0,05), 3-ʦ ʩʝʢʪʦʨʫ ʅ=3,8 

(p>0,05), 4-ʦ ʩʝʢʪʦʨʫ ʅ=7,8 (p<0,05), 5-ʦ ʩʝʢʪʦʨʫ ʅ=4,3 (p<0,05), 6-ʦ ʩʝʢʪʦʨʫ 

ʅ=0,4 (p>0,05) ʪʘ 7-ʦ ʩʝʢʪʦʨʫ ʅ=6,9 (p<0,05). 

ʊʘʢʦʞ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ  ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (ʨ<0,05) ʟʘʭʦʜʠʣʠ ʫ 1-ʡ, 4-ʡ ʪʘ 7-ʡ ʩʝʢʪʦʨʠ. 

ʇʦʨʽʚʥʷʥʥʷ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʧʦʢʘʟʘʣʦ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʚʽʜʫʚʘʥʴ ʱʫʨʘʤʠ ɽʢʩʧ ʫ 4-ʡ, 5-ʡ ʪʘ 7-ʡ ʩʝʢʪʦʨʠ (ʨ>0,05). 

 

4.3 ɼʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚʥʦʾ ʨʝʘʢʮʽʾ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ ʚ ʱʫʨʽʚ ʫ 

ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ʋʤʦʚʥʘ ʨʝʘʢʮʽʷ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ (ʋʈʇʋ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʤʥʝʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʱʫʨʽʚ. ʊʚʘʨʠʥʠ ʥʘʚʯʘʶʪʴʩʷ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʥʝʛʘʪʠʚʥʽ ʩʪʠʤʫʣʠ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʧʝʚʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʜʽʡ ʥʘ ʚʨʦʜʞʝʥʽ 

ʨʝʬʣʝʢʩʠ. ʅʘʡʙʽʣʴʰ ʟʘʩʪʦʩʦʚʘʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʨʦʙʣʝʥʥʷ ʫʤʦʚʥʦʛʦ ʨʝʬʣʝʢʩʫ, ʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʱʦ ʧʨʠ ʥʝʚʝʣʠʢʽʡ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʙʝʟ ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʙʦʣʴʦʚʦʛʦ 

ʚʽʜʯʫʪʪʷ. ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʫ ʪʚʘʨʠʥ ʻ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʪʠ ʙʦʣʴʦʚʦʛʦ 

ʚʽʜʯʫʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʭʦʜʫ ʭʦʯ ʽ ʚ ʦʩʚʽʪʣʝʥʫ ʢʘʤʝʨʫ, ʧʨʦʪʝ ʙʝʟ ʙʦʣʴʦʚʦʾ 

ʩʪʠʤʫʣʷʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʶʪʴʩʷ ʫʤʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʽ ʟʚôʷʟʢʠ ʱʦʜʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʩʪʠʤʫʣʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʫʥʠʢʥʫʪʠ ʡʦʛʦ [231]. 
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ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʋʈʇʋ ʻ ʢʦʨʠʩʥʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʥʘʚʯʘʥʥʷ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ʫ ʱʫʨʽʚ, ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʭʘʥʽʟʤʽʚ 

ʩʪʨʝʩʫ ʪʘ ʘʜʘʧʪʘʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʪʨʘʚʤʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʇʝʨʝʜ ʚʽʜʪʚʦʨʝʥʥʷʤ ʤʦʜʝʣʴʥʦʛʦ ʩʪʘʥʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʱʫʨʘʤ, 

ʪʚʘʨʠʥʘʤ ʫʩʽʭ ʛʨʫʧ ʧʨʦʚʦʜʠʣʠ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ 5-ʪʠ ʜʽʙ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʱʫʨʽʚ 

ʧʦ ʦʜʥʦʤʫ ʨʦʟʤʽʱʫʚʘʣʠ ʫ ʩʚʽʪʣʽʡ ʢʘʤʝʨʽ ʫʩʪʘʥʦʚʢʠ ʪʘ ʧʨʠ ʧʝʨʝʭʦʜʽ ʫ ʪʝʤʥʫ 

ʢʘʤʝʨʫ ʧʽʜʜʘʚʘʣʠ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. ɺ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫʩʽ ʱʫʨʠ 

ʰʚʠʜʢʦ ʟʘʧʘʤôʷʪʘʣʠ ʧʨʦ ʥʝʛʘʪʠʚʥʫ ʩʠʪʫʘʮʽʶ ʚ ʪʝʤʥʽʡ ʢʘʤʝʨʽ, ʘʜʞʝ ʚʞʝ ʥʘ 3-

ʶ ʜʦʙʫ ʞʦʜʝʥ ʱʫʨ ʥʝ ʥʘʤʘʛʘʚʩʷ ʩʭʦʚʘʪʠʩʷ, ʘ ʟʘʣʠʰʘʚʩʷ ʫ ʩʚʽʪʣʽʡ ʢʘʤʝʨʽ, ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʚʠʨʦʙʣʝʥʥʷ ʧʘʤôʷʪʽ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʾ ʙʦʣʴʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʪʘʙʣ. 

4.9). 

 

ʊʘʙʣʠʮʷ 4.9 - ʇʦʢʘʟʥʠʢʠ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʟʘʭʦʜʫ ʫ ʪʝʤʥʫ ʢʘʤʝʨʫ ʧʨʠ 

ʥʘʚʯʘʥʥʽ ʋʈʇʋ (M, SD) 

ʇʝʨʽʦʜ ɼʦʙʘ 
ɻʨʫʧʘ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʂʦʥʪʨʦʣʴʥʘ ɯʥʪʘʢʪʥʘ 

ʅʘʚʯʘʥʥʷ (ʩʝʢ) 

1 32,8 27,5 27,0 

2 2,7 2,5 2,5 

3 --- --- --- 

4 --- --- --- 

5 --- --- --- 

ʇʨʠʤʽʪʢʘ: ɽʢʩʧ (n=6), ʂʦʥʪʨ (n=6), ɯʥʪ (n=6). 

 

ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʪʘ ʘʥʘʣʽʟʦʤ 

ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ ʧʦʢʘʟʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ (p>0,05). 

ɼʦʩʣʽʜʞʝʥʥʷ ʫ 1-ʫ ʜʦʙʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɺɯʊɻʄ ʪʘʢʦʞ ʧʦʢʘʟʘʣʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʭʦʜʽʚ (ʪʘʙʣ. 4.10). 
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ʊʘʙʣʠʮʷ 4.10 - ʇʦʢʘʟʥʠʢʠ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʟʘʭʦʜʫ ʫ ʪʝʤʥʫ ʢʘʤʝʨʫ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʫʤʦʚʥʦʾ ʨʝʘʢʮʽʾ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ (M, SD) 

ʇʝʨʽʦʜ ɼʦʙʘ 
ɻʨʫʧʘ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʂʦʥʪʨʦʣʴʥʘ ɯʥʪʘʢʪʥʘ 

ʃʘʪʝʥʪʥʠʡ 

ʯʘʩ (ʩʝʢ) 

1 --- --- --- 

3 16.2Ñ15.3 5.0Ñ5.8 4.7Ñ5.3 

7 0.7Ñ1.6 0.8Ñ1.3 1.2Ñ2.4 

14 0.7Ñ1.6 0.5Ñ1.2 0.8Ñ1.3 

21 8.0Ñ11.0 --- 0.2Ñ0.4 

28 7.5Ñ6.2** --- 0.3Ñ0.7 

ʇʨʠʤʽʪʢʠ: 1. (ʩʝʢ) - ʩʝʢʫʥʜʠ, 2. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ɽʢʩʧ (n=6) ʪʘ ʂʦʥʪʨ (n=6), ɽʢʩʧ ʪʘ ɯʥʪ (n=6). 

 

ɸ ʧʦʯʠʥʘʶʯʠ ʟ 3-ʾ ʜʦʙʠ ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ ʧʦʯʘʣʠ ʟʘʭʦʜʠʪʠ ʫ ʪʝʤʥʫ 

ʢʘʤʝʨʫ, ʧʨʦʪʝ ʥʘ 7-ʫ ʽ ʥʘ 14-ʫ ʜʦʙʫ ʃʏ ʙʫʚ ʥʘ 96% (ʨ<0,05) ʤʝʥʰʝ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 3-ʶ ʜʦʙʦʶ. ʋ 21-ʫ ʜʦʙʫ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʩʢʦʨʦʯʫʚʘʚʩʷ ʥʘ 51% 

(p>0,05), ʫ 28-ʫ ʜʦʙʫ ʥʘ 54% (p>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʣʘʪʝʥʪʥʦʛʦ 

ʯʘʩʫ ʥʘ 3-ʶ ʜʦʙʫ. ɿʘ ʫʤʦʚ ɺɯʊɻʄ ʫ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʦʜʦʚʞʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ 3-ʶ ʪʘ 21-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʤʽʥʠ ʃʏ ʥʝ ʢʦʨʝʣʶʚʘʣʠ ʽʟ ʪʝʨʤʽʥʦʤ ʧʝʨʝʙʽʛʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ (r=0,22, ʨ>0,05), ʱʦ ʚʩʪʘʥʦʚʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ. 

ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʪʨʴʦʭ ʛʨʫʧ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ɼʘʥʥʘ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ɽʢʩʧ ʛʨʫʧʠ ʚʽʜ 

ʂʦʥʪʨ ʪʘ ɯʥʪ (ʨ<0,05) ʫ 28-ʫ ʜʦʙʫ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʛʣʷʜ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʃʏ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ-ʋʦʣʽʩʘ (ʅ-

ʢʨʠʪʝʨʽʶ) ʧʦʢʘʟʘʚ, ʱʦ ʫ 1-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʅ=0 (ʨ>0,05), ʫ 3-  ʁ ʜʦʙʫ 

ʅ=2,7 (ʨ>0,05), ʫ 7-ʫ ʜʦʙʫ ʅ=0,4 (ʨ>0,05), ʫ 14-ʫ ʜʦʙʫ ʅ=4,8 (ʨ>0,05) ʪʘ ʫ 28-

ʫ ʜʦʙʫ ʅ=7,7 (ʨ<0,05). ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʣʘʪʝʥʪʥʦʤʫ ʯʘʩʽ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ 
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ʛʨʫʧʘʤʠ ʥʝ ʻ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʛʘʣʦʪʘʥʫ ʥʘ 

ʤʦʟʦʢ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ʇʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ 3-ʶ ʜʦʙʫ ʚ ɽʢʩʧ ʱʫʨʽʚ ʃʏ ʙʫʚ ʜʦʚʰʝ 

ʥʘ 31% (ʨι0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʪʘ ʥʘ 28% (ʨι0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʱʫʨʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʧʘʤôʷʪʽ ʫ ʪʚʘʨʠʥ ʟ 

ɺɯʊɻʄ ʪʘ ʪʨʠʚʦʞʥʽʩʪʴ, ʙʘʞʘʥʥʷ ʩʭʦʚʘʪʠʩʷ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ. ʊʝʞ ʩʘʤʝ 

ʚʽʜʙʫʚʘʣʦʩʴ ʡ ʫ 21-ʫ ʜʦʙʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʚ ɽʢʩʧ ʛʨʫʧʽ ʱʫʨʽʚ ʥʘ 100% (ʨι0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ 

ʥʘ 79% (ʨι0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. 

ɿʥʘʯʫʱʝ ʧʦʜʦʚʞʝʥʥʷ ʃʏ ʚʭʦʜʫ ʚ ʪʝʤʥʫ ʢʘʤʝʨʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʣʠʰʝ ʥʘ 

28-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʤʽʞ ʪʚʘʨʠʥʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʛʨʫʧ ʥʘ 

100% (p<0,05), ʤʽʞ ʪʚʘʨʠʥʘʤʠ ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧ ʥʘ 96% (p<0,05). ʊʘʢʽ ʟʤʽʥʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʧʦʨʫʰʝʥʥʷ ʧʘʤôʷʪʽ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʧʦʜʨʘʟʥʠʢʘ ʚ 

ʫʤʦʚʥʦ ʙʝʟʧʝʯʥʦʤʫ ʤʽʩʮʽ, ʱʦ ʧʨʦʛʨʝʩʫʻ ʥʘ ʪʣʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

 

ʈʝʟʶʤʝ 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʯʽʪʢʦ ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʥʘ ʱʦ ʚʢʘʟʫʚʘʣʦ 

ʧʦʜʦʚʞʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʥʘ 39% (ʨ<0,0001) ʫ 1-ʫ ʜʦʙʫ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ɯʥʪ ʪʚʘʨʠʥ. ʍʦʯʘ ʫ 28-ʫ ʜʦʙʫ ʃʏ ʩʢʦʨʦʪʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ 

ʜʦʙʦʶ ʫ ɽʢʩʧ ʪʚʘʨʠʥ, ʚʽʥ ʚʩʝ ʱʝ ʙʫʚ ʩʫʪʪʻʚʦ ʪʨʠʚʘʣʽʰʠʤ (ʥʘ 53%, ʨ<0,0001) 

ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʋ 3-ʶ ʪʘ 7-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʡʤʦʚʽʨʥʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʧʝʨʝʙʽʛʦʤ ʧʘʪʦʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. ʊʚʘʨʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʛʨʫʧʠ ʦʙʩʪʝʞʫʚʘʣʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ çʬʘʣʴʰʠʚʠʭè ʧʨʠʪʫʣʢʽʚ, ʧʝʨʝʩʫʚʘʣʠʩʴ 

ʙʽʣʴʰ ʭʘʦʪʠʯʥʦ ʧʦ ʤʘʡʜʘʥʯʠʢʫ ʣʘʙʽʨʠʥʪʫ. ʊʨʘʚʤʦʚʘʥʽ ʱʫʨʠ ʧʦʢʘʟʘʣʠ ʦʟʥʘʢʠ 
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ʚʠʩʦʢʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʡ ʩʪʨʘʭʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʠ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʯʘʩʫ 

ʟʘʚʤʠʨʘʥʴ ʟ 3-ʾ ʜʦ 28-ʾ ʜʦʙʠ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ɾ-

ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʚʩʪʘʥʦʚʠʣʠ ʧʦʨʫʰʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʥʘ ʱʦ ʚʢʘʟʫʻ 

ʟʥʘʯʫʱʝ ʭʘʦʪʠʯʥʝ ʧʝʨʝʩʫʚʘʥʥʷ ʧʦ ʣʘʙʽʨʠʥʪʫ ʪʘ ʧʦʜʦʚʞʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ 

ʧʦʰʫʢʫ ʛʦʜʽʚʥʠʯʢʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ, ʱʦ ʥʘʚʽʪʴ ʫ 5-ʫ ʜʦʙʫ 

ʥʘʚʯʘʥʥʷ ʩʪʘʥʦʚʠʣʦ 5,2 ʨʘʟʘ (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʇʨʠ 

ʮʴʦʤʫ ɽʢʩʧ ʪʚʘʨʠʥʠ ʜʦʙʨʝ ʟʘʧʘʤôʷʪʘʣʠ ʧʨʦ ʭʘʨʯʦʚʝ ʧʽʜʢʨʽʧʣʝʥʥʷ, ʧʨʦʷʚʣʷʣʠ 

ʚʠʩʦʢʫ ʦʨʽʻʥʪʦʚʥʫ-ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʟ ʧʦʨʫʰʝʥʥʷʤ ʛʨʫʤʽʥʛʦʚʦʾ 

ʧʦʚʝʜʽʥʢʠ. ʇʨʦʛʨʝʩʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ, ʩʪʘʥ ʷʢʦʾ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʫʤʦʚʥʦʶ ʨʝʘʢʮʽʻʶ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ, ʫʩʪʘʥʦʚʠʣʠ ʫ 

ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʫ 3-ʶ ʪʘ 21-ʫ ʜʦʙʫ, ʧʨʦʪʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ 

ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʚʠʷʚʠʣʠ ʥʘ 28-ʫ ʜʦʙʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [347-349, 

354-356, 361]. 
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ʈʆɿɼɯʃ 5 

ɼʆʉʃɯɼɾɽʅʅʗ ɿʄɯʅ ɹɯʆʄɽʊɸʃɯɺ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ ʊɸ 

ɹɯʆʍɯʄɯʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ʂʈʆɺɯ ʑʋʈɯɺ ɺ ɼʀʅɸʄɯʎɯ 

ʈʆɿɺʀʊʂʋ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɰ ɺʀɹʋʍʆ-ɯʅɼʋʂʆɺɸʅʆɰ 

ʊʈɸɺʄʀ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ 

 

ʇʨʦʚʝʜʝʥʦ ʧʦʧʘʨʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʨʽʚʥʷʥʥʷ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Cu, Fe, Zn ʫ 

ʚʽʜʩʦʪʢʘʭ (ɤ) ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʴ Cu/Fe, Cu/Zn, Zn/Fe ʫ ʤʦʟʦʯʢʫ ʪʘ ʧʝʨʝʜʥʴʦʤʫ 

ʤʦʟʢʫ ʱʫʨʽʚ ʪʘʢʠʭ ʛʨʫʧ: ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʪʠ ʢʦʥʪʨʦʣʴʥʦʾ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʪʠ ʽʥʪʘʢʪʥʦʾ, ʢʦʥʪʨʦʣʴʥʦʾ ʧʨʦʪʠ ʽʥʪʘʢʪʥʦʾ. ʊʘʢʦʞ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʘʥʘʣʽʟʠ ʟʤʽʥ ʚ ʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʛʨʫʧʠ ʪʘ ʤʥʦʞʠʥʥʽ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ 

ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʽ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʛʘʣʦʪʘʥ ʥʝ ʤʘʚ ʚʧʣʠʚʫ ʥʘ ʛʦʤʝʦʩʪʘʟ ʙʽʦʤʝʪʘʣʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʟʤʽʥʠ 

ʢʦʞʥʦʛʦ ʙʽʦʤʝʪʘʣʫ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʘʙʦ 

ʥʘʚʧʘʢʠ ʜʦ ʾʭ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽ ʚʽʜ ʮʴʦʛʦ ʟʤʽʥʠ ʬʫʥʢʮʽʾ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʈʦʟʨʘʭʫʥʦʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʽʦʤʝʪʘʣʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 

ʥʘʷʚʥʽʩʪʴ ʜʠʩʙʘʣʘʥʩʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʥʠʤʠ, ʱʦ ʻ ʦʟʥʘʢʘʤʠ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ. 

 

5.1 ʂʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʽʦʤʝʪʘʣʽʚ ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʚ 

ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ 

ʧʦʢʘʟʘʣʦ ʟʘʛʘʣʴʥʝ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʟ 

0,23Ñ0,02 ʦʜ. ʜʦ 0,36Ñ0,03 ʦʜ. (ʥʘ 36%, ʨ<0,01). ʍʦʯʘ ʡ ʚʩʪʘʥʦʚʠʣʠ ʟʘʛʘʣʴʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ, ʧʨʦʪʝ ʮʽ ʟʤʽʥʠ ʤʘʣʠ 
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ʭʚʠʣʝʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ. ʊʘʢ, ʫ 3-ʶ ʪʘ 7-ʫ ʜʦʙʫ ʟʘʨʝʻʩʪʨʫʚʘʣʠ ʧʦʩʪʫʧʦʚʝ 

ʟʙʽʣʴʰʝʥʥʷ Cu ʥʘ 8% (ʨ>0,05) ʪʘ 15% (ʨ<0,05) ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ 

ʜʦʙʦʶ. ɺ 14-ʫ ʪʘ 21-ʫ ʜʦʙʫ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ 

ʱʫʨʽʚ ʨʽʟʢʦ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 55% (ʨ<0,05) ʪʘ ʥʘ 15% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʾ 

ʜʦʙʦʶ. 

ɺ ʪʦʡ ʯʘʩ, ʷʢ ʫ ʂʦʥʪʨ ʪʚʘʨʠʥ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ 

ʤʦʟʦʯʢʫ ʙʫʣʘ ʚ ʤʝʞʘʭ 0,235Ñ0,02 ʦʜ. (ʨ>0,05) ʪʘ ʫ ʪʚʘʨʠʥ ɯʥʪ ʛʨʫʧʠ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ ʤʝʞʘʭ 0,23Ñ0,01 ʦʜ. ʧʨʠ ʨ>0,05 (ʨʠʩ. 5.1). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Cu, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ (n=42), 3. ** - 

ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.1 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ. 

 

ʇʨʠ ʮʴʦʤʫ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʥʝ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ 

ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ ʤʦʟʦʯʢʫ ʪʨʘʚʤʦʚʘʥʠʭ 

ʱʫʨʽʚ ʚʽʜ ʜʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ (r=0,12, ʨ>0,05). 

ʇʦʜʘʣʴʰʠʡ ʤʥʦʞʠʥʥʠʡ ʘʥʘʣʽʟ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ 

ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʽ ʩʪʘʪʠʩʪʠʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ: ʫ 1-ʫ ʜʦʙʫ F=0,2 (ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ F=2,6 
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(ʨ>0,05), ʫ 7-ʫ ʜʦʙʫ F=6,2 (ʨ<0,01), ʫ 14-ʫ ʜʦʙʫ F=40,3 (ʨ<0,001), ʫ 21-ʫ ʜʦʙʫ 

F=8,4 (ʨ<0,01), ʫ 28-ʫ ʜʦʙʫ F=59,2 (ʨ<0,001). 

ɺʦʜʥʦʯʘʩ ʧʦʢʘʟʥʠʢʠ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʽʩʪʘʚʥʠʤʠ ʧʨʠ p>0,05 ʫ ʚʩʽʭ ʧʦʨʽʚʥʷʥʥʷʭ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ. 

ʇʦʧʘʨʥʝ ʤʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ 

ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ 3-ʶ ʪʘ 7-ʫ ʜʦʙʫ ʥʘ 6% 

(p>0,05) ʪʘ 13% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 8% (p>0,05) ʪʘ 15% 

(ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʫ ʚʽʜʧʦʚʽʜʥʽ ʪʝʨʤʽʥʠ. ɸ ʚʞʝ ʫ 14-ʫ ʜʦʙʫ 

ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɺɯʊɻʄ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Cu 

ʟʤʝʥʰʠʣʘʩʴ ʥʘ 36% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 35% (ʨ<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ɯʥʪ ʛʨʫʧʠ. 

ʅʘ 21-ʫ ʜʦʙʫ ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Cu ʟʤʝʥʰʠʣʘʩʴ ʥʘ 17% (ʨ<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ ʽ ʥʘ 15% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘ 28-ʫ ʜʦʙʫ 

ʚʩʪʘʥʦʚʠʣʠ ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ 

ʤʦʟʦʯʢʫ ɽʢʩʧ ʪʚʘʨʠʥ, ʱʦ ʩʪʘʥʦʚʠʣʦ 35% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 

36% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʛʨʫʧʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʽ ʟʤʽʥʠ ʟ ʧʝʨʽʦʜʘʤʠ 

ʟʥʠʞʝʥʥʷ ʫ 14-ʫ ʪʘ 21-ʫ ʜʦʙʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʫ 7-ʫ ʪʘ 28-ʫ ʜʦʙʫ, ʱʦ, ʚʦʯʝʚʠʜʴ, 

ʧʦʚ'ʷʟʘʥʦ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʘʪʦʙʽʦʭʽʤʽʯʥʠʭ ʟʤʽʥ ʫ ʧʘʪʦʛʝʥʝʟʽ ɺɯʊɻʄ. 

ɸʥʘʣʽʟ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 

ʧʦʢʘʟʘʚ ʟʘʛʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʟ 1-  ʾʜʦ 28-ʾ ʜʦʙʠ ʟ 2,3Ñ0,08 ʦʜ. ʜʦ 1,88Ñ0,1 ʦʜ., 

ʪʦʙʪʦ ʥʘ 18% (ʨ<0,01). ʇʨʠ ʮʴʦʤʫ, ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʤʘʩʦʚʘ 

ʯʘʩʪʢʘ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʙʫʣʘ ʥʘ ʨʽʚʥʽ 1,78Ñ0,04 ʦʜ. (p>0,05). ʊʘ ʫ ʪʚʘʨʠʥ ɯʥʪ 

ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 1,8Ñ0,06 ʦʜ. ʧʨʠ p>0,05 (ʨʠʩ. 5.2). 

ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʛʘʪʠʚʥʫ, ʟʥʘʯʥʦʛʦ ʩʪʫʧʝʥʷ ʢʦʨʝʣʷʮʽʶ (r=-

0,58, ʨ<0,001) ʤʽʞ ʟʤʽʥʘʤʠ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʤʦʟʦʯʢʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʪʘ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 
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ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Fe, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ (n=42), 3. ** - 

ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.2 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ. 

 

ʇʦʨʽʚʥʷʥʥʷ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʪʨʴʦʭ 

ʛʨʫʧ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-

ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟ 1-ʾ 

ʜʦ 21-ʾ ʜʦʙʠ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʫ 28-ʫ ʜʦʙʫ, ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ F-

ʢʨʠʪʝʨʽʶ ʙʫʣʠ ʪʘʢʠʤʠ: ʫ 1-ʫ ʜʦʙʫ F=113,5 (ʨ<0,001), ʫ 3-ʶ ʜʦʙʫ F=150,1 

(ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ F=102,1 (ʨ<0,001), ʫ 14-ʫ ʜʦʙʫ F=54,6 (ʨ<0,001), ʫ 21-ʫ 

ʜʦʙʫ F= 10,3 (ʨ<0,001) ʪʘ ʫ 28-ʫ ʜʦʙʫ F=1,2 (ʨ>0,05) ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ (HSD ʊʴʶʢʽ). 

ʄʽʞʛʨʫʧʦʚʠʡ ʧʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ 

ʤʦʟʦʯʢʫ ʪʚʘʨʠʥ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧ ʧʦʢʘʟʘʚ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʚ ɽʢʩʧ ʛʨʫʧʽ ʫ 1-ʫ ʜʦʙʫ ʥʘ 23% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʛʨʫʧʦʶ ʽ ʥʘ 22% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʛʨʫʧʦʶ. 

ʅʘ 3-ʶ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʫʚʘʚʩʷ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 32% 

(ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 31% (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʯʘʩʪʢʦʚʦʶ 

ʤʘʩʦʶ Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ. ʅʘ 7-ʫ ʜʦʙʫ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

Fe ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʩʪʘʥʦʚʠʣʦ 29% (ʨ<0,001), ʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʟʙʽʣʴʰʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 28% (ʨ<0,001). 
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ʅʘ 14-ʫ ʤʘʩʦʚʘ ʯʘʩʪʢʘ Fe (ʨʠʩ. 5.2) ʙʫʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʝʥʰʦʶ ʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʘ 73% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʂʦʥʪʨ ʽ ʥʘ 72% (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʱʦ 

ʦʪʨʠʤʘʣʠ ʫ 21-ʫ ʜʦʙʫ ʤʽʞ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʽ ʤʽʞ ɽʢʩʧ ʪʘ ɯʥʪ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ 

ʤʘʩʦʚʘ ʯʘʩʪʢʘ Fe ʚ ɽʢʩʧ ʱʫʨʽʚ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 11% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʂʦʥʪʨ ʱʫʨʘʤʠ ʽ ʥʘ 12% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʛʨʫʧʦʶ (ʨʠʩ. 5.2). 

ɸ ʥʘ 28-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʚ ʚ ʤʝʞʘʭ ʟʥʘʯʝʥʴ 

ʂʦʥʪʨ ʽ ɯʥʪ ʪʚʘʨʠʥ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Fe ʫ 

ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʤʦʟʦʯʢʫ ʪʚʘʨʠʥ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʡʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʨʫʰʝʥʥʷʤ ɻɽɹ ʽ ʜʽʘʧʝʜʝʟʥʠʤ ʚʠʭʦʜʦʤ ʝʨʠʪʨʦʮʠʪʽʚ ʫ 

ʪʢʘʥʠʥʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʜʠʚ. ʨʦʟʜʽʣ 7), ʘ ʧʦʜʘʣʴʰʝ ʟʤʝʥʰʝʥʥʷ Fe ʚʢʘʟʫʻ ʥʘ 

ʢʦʤʧʝʥʩʘʪʦʨʥʝ ʡʦʛʦ ʚʠʚʝʜʝʥʥʷ ʘʙʦ ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʜʦ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɸʥʘʣʽʟ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Zn ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 

ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ (ʨʠʩ. 5.3). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Zn, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ (n=42), 3. ** - 

ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.3 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Zn ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ. 
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ʊʘʢ, ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʟ 

0,5Ñ0,08 ʦʜ. ʜʦ 0,73Ñ0,01 ʦʜ. (ʥʘ 32% ʧʨʠ ʨ<0,01) ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ. ʇʨʠ 

ʮʴʦʤʫ, ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʙʫʣʦʩʴ ʫ 7-ʫ ʜʦʙʫ (55%, ʨ<0,01). ʎʝʡ 

ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʙʫʚ ʫ ʤʝʞʘʭ 0,61Ñ0,01 ʦʜ. (ʨ>0,05), ʘ ʚ ɯʥʪ 

ʛʨʫʧʽ - 0,5Ñ0,05 ʦʜ. (ʨ>0,05) ʟʘ ʚʝʩʴ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʈʘʟʦʤ ʽʟ ʮʠʤ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʥʝ ʚʠʷʚʠʚ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʟʚôʷʟʢʫ ʦʪʨʠʤʘʥʠʭ ʟʤʽʥ ʽʟ ʧʝʨʽʦʜʦʤ ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ (r=-0,15, ʨ>0,05). 

ʄʥʦʞʠʥʥʝ ʤʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ ʘʥʘʣʽʟʦʤ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʚʠʷʚʠʣʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʫ ʪʘʢʽ ʧʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʫ 1-ʫ ʜʦʙʫ F=2,8 (ʨ>0,05), ʫ 3-ʶ ʜʦʙʫ F=0,5 (ʨ>0,05), ʫ 7-ʫ ʜʦʙʫ F=192,6 

(ʨ<0,001), ʫ 14-ʫ ʜʦʙʫ F=8,1 (ʨ<0,01), ʫ 21-ʫ ʜʦʙʫ F=2,8 (ʨ>0,05) ʪʘ ʫ 28-ʫ 

ʜʦʙʫ F=27,8 (ʨ<0,001). ʎʽ ʞ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʚʩʪʘʥʦʚʠʣʠ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Zn ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ 

ʫ 1-ʫ ʜʦʙʫ ʥʘ 19% (p>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʚʦʜʥʦʯʘʩ ʥʝ ʙʫʣʦ ʨʽʟʥʠʮʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʛʨʫʧʦʶ. ɸ ʫ 3-ʶ ʜʦʙʫ ʥʘʚʧʘʢʠ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ɽʢʩʧ 

ʛʨʫʧʠ ʜʦʨʽʚʥʶʚʘʚ ʪʘʢʦʤʫ ʚ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ, ʧʨʦʪʝ ʙʫʚ ʚʠʱʝ ʥʘ 18% 

(p>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ɯʥʪ ʛʨʫʧʠ. ʊʘ ʚʞʝ ʥʘ 7-ʫ ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚʩʪʘʥʦʚʠʣʠ ʟʤʽʥʠ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Zn ʫ ʚʽʜʩʦʪʢʘʭ 

(ɤ) ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ ʫ ʚʠʛʣʷʜʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 45% (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ 

ʨʝʟʫʣʴʪʘʪʦʤ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʽ ʥʘ 55% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ɯʥʪ 

ʛʨʫʧʠ, ʫ 14-ʫ ʜʦʙʫ ʥʘ 12% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʽ ʥʘ 28% 

(ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɯʥʪ ʛʨʫʧʠ, ʫ 28-ʫ ʜʦʙʫ ʥʘ 16% (ʨ<0,001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʂʦʥʪʨ ʪʚʘʨʠʥ ʡ ʥʘ 32% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʱʫʨʘʤʠ.  

ʍʚʠʣʝʧʦʜʽʙʥʽ ʟʤʽʥʠ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Zn ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ 

ʱʫʨʽʚ ʟ ʩʫʪʪʻʚʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʫ 14-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 
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ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʡʦʛʦ ʦʙʤʽʥʫ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʘʪʦʛʝʥʝʟʫ ɺɯʊɻʄ. 

ɿʘʚʜʷʢʠ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʫ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʙʽʦʤʝʪʘʣʽʚ ʚʩʪʘʥʦʚʠʣʠ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʜʦʩʪʦʚʽʨʥʽ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʴ ʾʭ ʚʟʘʻʤʦʜʽʾ. 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʧʦʢʘʟʘʣʦ ʛʨʘʜʽʻʥʪʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʟ 0,1Ñ0,01 ʜʦ 0,2Ñ0,008 ʦʜ., ʪʦʙʪʦ ʥʘ 50% ʧʨʠ ʨ<0,01. 

ʊʦʜʽ, ʷʢ ʫ ʂʦʥʪʨ ʪʚʘʨʠʥ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʟʘʣʠʰʘʣʦʩʴ ʫ ʤʝʞʘʭ 

0,14Ñ0,01 ʦʜ. (ʨ>0,05) ʪʘ ʫ ɯʥʪ ʱʫʨʽʚ ʫ ʤʝʞʘʭ 0,13Ñ0,006 ʦʜ. (ʨ>0,05) ʫ ʚʝʩʴ 

ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨʠʩ. 5.4). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ 

(n=42), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.4 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʩʧʽʚʚʽʜʥʦʰʝʥʥ ̫

Cu/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ. 

 

ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʩʠʣʴʥʦʛʦ ʩʪʫʧʝʥʷ (r=0,79, 

ʨ<0,01) ʚʩʪʘʥʦʚʠʣʠ ʤʽʞ ʟʤʽʥʘʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ 

ʪʘ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ ʘʥʘʣʽʟʦʤ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞʛʨʫʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 1-ʫ ʜʦʙʫ - F=22,1 (ʨ<0,001), ʫ 3-
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ʶ ʜʦʙʫ F=36,8 (ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ F=13,01 (ʨ<0,001) ʪʘ ʫ 28-ʫ ʜʦʙʫ F=106,2 

(ʨ<0,001), ʚ ʪʦʡ ʯʘʩ, ʷʢ ʫ 14-ʫ ʪʘ 21-ʫ ʜʦʙʫ ʮʽ ʟʤʽʥʠ ʥʝ ʤʘʣʠ ʟʥʘʯʫʱʠʭ ʟʤʽʥ: ʫ 

14-ʫ ʜʦʙʫ F=0,6 (ʨ>0,05) ʪʘ ʫ 21-ʫ ʜʦʙʫ F=1,0 (ʨ>0,05). ʇʨʠ ʮʴʦʤʫ, ʪʘʢʽ ʞ 

ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ 

ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

ʇʦʧʘʨʥʝ, ʤʽʞ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ, ʧʦʨʽʚʥʷʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʩʧʽʚʚʽʜʥʦʰʝʥʴ Cu/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʪʚʘʨʠʥ ɽʢʩʧ 

ʛʨʫʧʠ ʚʽʜʙʫʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʫ ʧʝʨʽʦʜ 1-28-ʘ ʜʦʙʘ, ʘ ʫ 28-ʫ, ʥʘʚʧʘʢʠ, 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. ɸ ʩʘʤʝ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʤʝʥʰʝ ʫ 1-ʫ ʜʦʙʫ ʥʘ 29% 

(ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 23% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ, ʫ 3-ʶ 

ʜʦʙʫ ʥʘ 29% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 23% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ ʫ 7-ʫ ʜʦʙʫ ʟʤʝʥʰʠʚʩʷ ʥʘ 

21% (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʽ ʥʘ 15% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ɯʥʪ ʱʫʨʘʤʠ. ʅʘ 14-ʫ ʪʘ 21-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʟʤʝʥʰʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ ʩʪʘʥʦʚʠʣʦ 7% (ʨ<0,05) ʪʘ 6% 

(ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ 3% (p>0,05) ʪʘ 2% (p>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ. ʋ 28-ʫ ʜʦʙʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʞʛʨʫʧʦʚʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʠʣʠ 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ ʥʘ 30% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ ʡ ʥʘ 33% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ɯʥʪ 

ʪʚʘʨʠʥ (ʨʠʩ. 5.4). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʨʦʩʪʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ 

ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʙʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʙʽʦʤʝʪʘʣʽʚ [232, 250]. 

ʆʮʽʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʩʧʽʚʚʽʜʥʦʰʝʥʴ Cu/Zn ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ 

ʧʦʢʘʟʘʚ ʟʘʛʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ 0,47Ñ0,08 ʜʦ 

0,5Ñ0,05 ʦʜ. (6%, ʨ>0,05). 
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ʇʨʠ ʮʴʦʤʫ, ʟʤʽʥʠ ʤʘʣʠ ʧʝʨʝʤʽʥʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʟʤʝʥʰʝʥʥʷʤ ʫ 14-ʫ ʜʦʙʫ ʜʦ 0,23Ñ0,03 ʦʜ., ʥʘ 51% ʧʨʠ ʨ<0,01. ɺʦʜʥʦʯʘʩ ʫ 

ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫʪʨʠʤʫʚʘʣʦʩʴ ʥʘ ʨʽʚʥʽ 0,39Ñ0,02 

ʦʜ. (ʨ>0,05) ʪʘ ʫ ɯʥʪ ʪʚʘʨʠʥ - 0,39Ñ0,03 ʦʜ., ʨ>0,05 (ʨʠʩ. 5.5). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ 

(n=42), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.5 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Cu/Zn ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ. 

 

ʍʦʯʘ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʩʠʣʴʥʦ ʢʦʣʠʚʘʣʠʩʷ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʥʠʤʠ ʪʘ ʪʝʨʤʽʥʦʤ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʦ (r=0,0, ʨ>0,05). 

ʆʮʽʥʢʘ ʨʽʟʥʠʮʴ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ Cu/Zn ʫ ʤʦʟʦʯʢʫ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ ʘʥʘʣʽʟʦʤ ANOVA 

(F=ʢʨʠʪʝʨʽʡ) ʚʠʷʚʠʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 1-ʫ ʜʦʙʫ (F=5,2, 

ʨ<0,05), ʫ 7-ʫ ʜʦʙʫ (F=56,8, ʨ<0,0001), ʫ 14-ʫ ʜʦʙʫ (F=68,1, ʨ<0,0001) ʪʘ ʫ 28-

ʫ ʜʦʙʫ (F=18,6, ʨ<0,0001), ʘ ʫ 3-ʶ (F=1,3, ʨ>0,05) ʪʘ 21-ʫ (F=0,9, ʨ>0,05) ʜʦʙʫ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʙʫʣʦ. ʈʽʟʥʠʮʷ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʛʨʫʧʦʶ ʥʝ ʤʘʣʘ ʟʥʘʯʫʱʠʡ ʭʘʨʘʢʪʝʨ ʟʘ ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʾʭ 

ʟʽʩʪʘʚʣʷʪʠ. 



193 

 

ʇʦʨʽʚʥʷʥʥʷ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, 

ʱʦ ʫ 1-ʫ ʜʦʙʫ ʚʽʜʙʫʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ ʥʘ 18% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʱʫʨʽʚ ʂʦʥʪʨ 

ʛʨʫʧʠ ʽ ʥʘ 17% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʛʨʫʧʦʶ. ɸ ʥʘ 3-  ʁʜʦʙʫ ʟʙʽʣʴʰʝʥʥʷ 

ʩʪʘʥʦʚʠʣʦ ʣʠʰʝ 6% (p>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 5% (p>0,05) ʧʦʨʽʚʥʷʥʦ 

ʟ ɯʥʪ ʛʨʫʧʦʶ. 

ʊʘ ʚʞʝ ʥʘ 7-ʫ ʜʦʙʫ ʚ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn 

ʨʽʟʢʦ ʟʤʝʥʰʠʣʦʩʴ ʥʘ 34% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ ʽ ʥʘ 35% 

(ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʛʨʫʧʦʶ ʪʚʘʨʠʥ. ɺ 14-ʫ ʜʦʙʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Cu/Zn ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ ʪʘʢʦʞ ʙʫʚ ʤʝʥʰʠʤ ʥʘ 42% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɽʢʩʧ ʪʚʘʨʠʥ ʽ ʥʘ 43% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥ. 

ʇʦʨʽʚʥʷʥʥʷ ʫ 21-ʫ ʜʦʙʫ ʧʦʢʘʟʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʤʦʟʦʯʢʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 7% (ʨ<0,05) ʥʽʞ ʫ 

ʂʦʥʪʨ ʽ ʥʘ 8% (ʨ<0,05) ʥʽʞ ʫ ɯʥʪ ʪʚʘʨʠʥ. ʊʘ ʚʞʝ ʥʘ 28-ʫ ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ 

ʨʽʟʢʦ ʟʨʦʩʣʦ - ʥʘ 22% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʪʘ ʥʘ 21% 

(ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ (ʨʠʩ. 5.5). 

ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʤʦʟʦʯʢʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ 

ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʥʘ ʪʣʽ ɺɯʊɻʄ [250, 251]. 

ʅʘʩʪʫʧʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʷʢ ʚ ʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ, ʪʘʢ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʷʭ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ. 

ɺʩʝʨʝʜʠʥʽ ɽʢʩʧ ʛʨʫʧʠ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʚʩʪʘʥʦʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʤʦʟʦʯʢʫ ʮʠʭ ʪʚʘʨʠʥ ʟ 0,22Ñ0,03 ʦʜ. ʜʦ 0,5Ñ0,05 ʦʜ. 

(ʥʘ 56%, ʨ<0,01). 

ʇʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʤʦʟʦʯʢʫ ʂʦʥʪʨ ʱʫʨʽʚ 

ʙʫʣʠ ʥʘ ʨʽʚʥʽ 0,35Ñ0,01 ʦʜ. (ʨ>0,05) ʪʘ ʫ ɯʥʪ ʪʚʘʨʠʥ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ ʤʝʞʘʭ 

0,34Ñ0,04 ʦʜ., ʨ>0,05 (ʨʠʩ. 5.6). 
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ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ 

(n=42), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,01) ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.6 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Zn/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ 

ʚʩʪʘʥʦʚʠʣʠ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʟʥʘʯʥʦʛʦ 

ʩʪʫʧʝʥʷ (r=0,54, ʨ<0,0001) ʤʽʞ ʟʤʽʥʘʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ 

ʪʚʘʨʠʥ ʪʘ ʜʠʥʘʤʽʢʦʶ ʧʝʨʝʙʽʛʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɻʨʫʧʦʚʝ ʟʽʩʪʘʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ 

ʘʥʘʣʽʟʦʤ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʚʩʪʘʥʦʚʠʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʚʘʛʦʤʽ ʟʤʽʥʠ ʫ 

ʧʦʢʘʟʥʠʢʘʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ Zn/Fe ʫ ʤʦʟʦʯʢʫ ʪʚʘʨʠʥ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʫ 

1-ʫ ʜʦʙʫ (F=29,5, ʨ<0,0001), ʫ 3-ʶ ʜʦʙʫ (F=36,0, ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ 

(F=18,8, ʨ<0,0001), ʫ 14-ʫ ʜʦʙʫ (F=36,3, ʨ<0,0001) ʪʘ ʫ 28-ʫ ʜʦʙʫ (F=7,8, 

ʨ<0,01), ʘ ʫ 21-ʫ ʜʦʙʫ F=0,6 ʧʨʠ ʨ>0,05. 

ʇʨʠ ʧʦʧʘʨʥʦʤʫ ʘʥʘʣʽʟʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʫ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ ʟʤʝʥʰʠʣʦʩʷ ʥʘ 36% (ʨ<0,01) ʪʘ 

32% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 35% (ʨ<0,01) ʪʘ 31% (ʨ<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʚʽʜʧʦʚʽʜʥʦ. ʋ ʧʝʨʽʦʜ 7-14-ʘ ʜʦʙʘ ʚʩʪʘʥʦʚʠʣʠ 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɽʢʩʧ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʥʘ 22-38% (ʨ<0,01) ʪʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʥʘ 23-39% (ʨ<0,01). ʅʘ 21-ʫ ʜʦʙʫ 

ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 
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ʧʦʢʘʟʥʠʢʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʚ ʤʝʞʘʭ 7-8% (ʨ>0,05). ʅʘ 28-ʫ ʜʦʙʫ ʚʽʜʙʫʣʦʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʂʦʥʪʨ - 13% (ʨ<0,01), ʟ ɯʥʪ - 14% (ʨ<0,01). 

ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʪʘʢʦʞ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ. 

ɿʘʛʘʣʦʤ, ʦʪʨʠʤʘʥʽ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ Cu, Fe ʪʘ Zn ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʟʘʧʘʣʝʥʥʷ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʽ ʻ ʷʢ ʪʨʠʛʝʨʘʤʠ ʮʠʭ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢ  ̔ʾʭ ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ [252 - 254]. 

 

5.2 ʂʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʽʦʤʝʪʘʣʽʚ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʚ 

ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɸʥʘʣʽʟ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Cu ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ ʟʘʛʘʣʦʤ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʟʙʽʣʴʰʠʚʩʷ ʟ 0,219Ñ0,02 ʦʜ. ʜʦ 

0,391Ñ0,02 ʦʜ., ʥʘ 44% ʧʨʠ ʨ<0,01 (ʨʠʩ. 5.7). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Cu, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ (n=42). 

ʈʠʩʫʥʦʢ 5.7 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ. 
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ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ ʤʘʩʦʚʘ ʯʘʩʪʢʘ Cu 

ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʧʝʨʝʙʫʚʘʣʦ ʫ ʤʝʞʘʭ 0,124Ñ0,01 ʦʜ. (ʨ>0,05) ʪʘ ʫ ɯʥʪ ʪʚʘʨʠʥ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʘ ʨʽʚʥʽ 0,13Ñ 0,01 ʦʜ., ʧʨʠ ʨ>0,05 

ɿʽʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʧʨʠ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ ʉʧʽʨʤʝʥʘ ʧʽʜʢʨʝʩʣʠʣʦ 

ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ (r=0,84, ʨ<0,001) ʤʽʞ ʟʤʽʥʘʤʠ 

ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʪʘ ʜʦʙʦʶ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʧʦʩʣʫʛʦʚʫʶʯʠʩʴ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ 

ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ ʪʘ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ 

ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʦʚʦʾ 

ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ, ʘ ʩʘʤʝ: ʫ 1-ʫ ʜʦʙʫ 

F=85,3 (ʨ<0,0001), ʫ 3-ʶ ʜʦʙʫ F=20,8 (ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ F=91,6 8 

(ʨ<0,0001), ʫ 14-ʫ ʜʦʙʫ F=118,4 (ʨ<0,0001), ʫ 21-ʫ ʜʦʙʫ F=553,3 (ʨ<0,0001), ʫ 

28-ʫ ʜʦʙʫ F=521,7 (ʨ<0,0001). ʇʨʠ ʮʴʦʤʫ, ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʛʨʫʧʘʤʠ ʙʫʣʠ ʥʝ ʟʥʘʯʫʱʠʤʠ (p>0,05), ʪʦʙʪʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʽʩʪʘʚʥʠʤʠ ʫ ʚʩʽʭ 

ʧʦʨʽʚʥʷʥʥʷʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ. 

ɸʥʘʣʽʟ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 1-ʫ 

ʜʦʙʫ ʚʽʜʙʫʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ (ɤ) Cu ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ ʥʘ 43% (p<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʪʘ ʥʘ 41% 

(p<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʱʫʨʘʤʠ. ɺ 3-ʶ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ɽʢʩʧ 

ʟʙʽʣʴʰʠʚʩʷ ʥʘ 27-41% (p<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʚʽʜʧʦʚʽʜʥʦ. ʅʘ 

7-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 45% (p<0,0001) ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ɽʢʩʧ ʟ ʂʦʥʪʨ ʽ ʥʘ 43% (p<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʧʦʯʠʥʘʶʯʠ ʟ 14-ʾ ʜʦʙʠ ʚʩʪʘʥʦʚʠʣʠ ʱʝ ʙʽʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

(ɤ) Cu ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ, ʷʢʝ ʩʪʘʥʦʚʠʣʦ 50% (ʨ<0,0001) 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 48% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ʅʘʜʘʣʽ, ʫ 21-ʫ 

ʜʦʙʫ ʟʙʽʣʴʰʝʥʥʷ Cu ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʩʪʘʥʦʚʠʣʦ 66% 

(ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ 64% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ, ʘ ʥʘ 28-ʫ ʜʦʙʫ 
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ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚʠʱʝ ʥʘ 68% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 67% 

(ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ (ʨʠʩ. 5.7). 

ɺʚʘʞʘʻʤʦ, ʱʦ ʧʦʜʽʙʥʽ ʟʤʽʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ 

ʫ ʥʝʡʨʦʥʘʭ ʧʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ, ʱʦ ʧʨʦʛʨʝʩʫʶʪʴ ʫ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ɺɯʊɻʄ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʠʣʠ ʚʘʛʦʤʽ ʟʤʽʥʠ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ (ɤ) Fe (ʨʠʩ. 5.8). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Fe, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ (n=42). 

ʈʠʩʫʥʦʢ 5.8 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ. 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ɺʍ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʚʽʜʙʫʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟ 1-ʾ 

ʜʦ 28-ʾ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʟ 1,4Ñ0,02 ʦʜ. ʜʦ 1,9Ñ0,01 ʦʜ., ʥʘ 26% 

ʧʨʠ ʨ<0,01. 

ʅʘʪʦʤʽʩʪʴ ʫ ʂʦʥʪʨ ʱʫʨʽʚ ʤʘʩʦʚʘ ʯʘʩʪʢʘ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʫʪʨʠʤʫʚʘʣʘʩʴ ʫ ʟʥʘʯʝʥʥʽ 1,64Ñ0,02 ʦʜ. (p>0,05), ʪʘʢʽ ʞ 

ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʡ ʫ ɯʥʪ ʪʚʘʨʠʥ (1,64Ñ0,02 ʦʜ., p>0,05). 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʚ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ 

r=0,85, ʨ<0,001) ʤʽʞ ʟʤʽʥʘʤʠ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʧʝʨʝʜʥʴʦʤʫ 

ʤʦʟʢʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʪʘ ʜʦʙʦʶ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. 



198 

 

ʄʽʞʛʨʫʧʦʚʝ ʟʽʩʪʘʚʣʝʥʥʷ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ 

ʊʴʶʢʽ ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʫ 1-ʫ ʜʦʙʫ F=310,8 

(ʨ<0,0001), ʫ 3-ʶ ʜʦʙʫ F=203,6 (ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ F=55,4 (ʨ<0,001), ʫ 14-ʫ 

ʜʦʙʫ F=108,0 (ʨ<0,001), ʫ 21-ʫ ʜʦʙʫ F=72,5 (ʨ<0,001) ʪʘ ʫ 28-ʫ ʜʦʙʫ F=27,0 

(ʨ<0,001). ʆʜʥʦʯʘʩʥʦ, ʥʘʷʚʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ ʥʝ ʚʩʪʘʥʦʚʠʣʠ (ʨ>0,05), ʱʦ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʽʩʪʘʚʣʷʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʛʨʫʧ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʧʦʧʘʨʥʝ ʤʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʚʩʪʘʥʦʚʠʣʦ, ʱʦ ʤʘʩʦʚʘ 

ʯʘʩʪʢʘ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʙʫʣʘ 

ʤʝʥʰʦʶ ʫ 1-ʫ ʜʦʙʫ ʥʘ 13% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʽ, ʪʘʢ 

ʩʘʤʦ, ʟʤʝʥʰʠʣʘʩʴ ʥʘ 13% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ʊʘʢʦʞ, ʫ 

3-ʶ ʤʘʩʦʚʘ ʯʘʩʪʢʘ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ 

ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 13% (ʨ<0,0001) ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ ʡ ʥʘ 13% 

(ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʛʨʫʧʦʶ, ʤʽʞ ʷʢʠʤʠ, ʚʣʘʩʥʝ, ʥʝ ʙʫʣʦ ʨʽʟʥʠʮʽ. 

ɺ ʧʝʨʽʦʜ 7-21-ʘ ʜʦʙʘ ʚʩʪʘʥʦʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Fe ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ: ʫ 7-ʫ ʜʦʙʫ ʥʘ 8% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ 

ʂʦʥʪʨ ʪʘ ʥʘ 8% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ, ʫ 14-ʫ ʜʦʙʫ ʥʘ 11% (ʨ<0,0001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʡ ʥʘ 11% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ, ʫ 21-ʫ ʜʦʙʫ ʪʘʢʦʞ 

ʥʘ 11% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʡ ʥʘ 11% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ 

ʪʚʘʨʠʥʘʤʠ. ʋ 28-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʚ ʚʠʱʝ ʥʘ 14% 

(ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʡ, ʪʘʢ ʩʘʤʦ, ʥʘ 14% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʱʫʨʘʤʠ (ʨʠʩ. 5.8). 

ʊʘʢʽ ʟʤʽʥʠ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Fe ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ʪʚʘʨʠʥ ʟ ɺɯʊɻʄ, ʧʦʜʽʙʥʦ ʡ ʧʦʧʝʨʝʜʥʽʤ ʟʤʽʥʘʤ ʫ ʤʦʟʦʯʢʫ, ʚʢʘʟʫʶʪʴ ʥʘ 

ʪʨʠʚʘʣʽ ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ, 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʪʦʣʦʛʽʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʙʽʦʤʝʪʘʣʫ ʟ 1-ʾ 
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ʜʦ 28-ʾ ʜʦʙʠ ʫ ʤʝʞʘʭ 0,56Ñ0,03 - 0,74Ñ0,01 ʦʜ., ʱʦ ʟʘʛʘʣʦʤ ʩʪʘʥʦʚʠʣʦ 24% 

ʧʨʠ ʨ<0,01 (ʨʠʩ. 5.9). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Zn, 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ (n=42). 

ʈʠʩʫʥʦʢ 5.9 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ. 

 

ʎʽ ʟʤʽʥʠ ʤʘʣʠ ʧʝʨʝʤʽʥʥʠʡ ʭʘʨʘʢʪʝʨ ʫ ʜʠʥʘʤʽʮʽ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ. ɺ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Zn ʫ ʧʝʨʝʜʥʴʦʤʫ 

ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʣʘ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ, ʘ ʫ 14-ʫ ʜʦʙʫ ʮʝ ʟʥʘʯʝʥʥʷ 

ʜʦʩʷʛʣʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʘ ʥʘʜʘʣʽ ʛʨʘʜʽʻʥʪʥʦ ʟʤʝʥʰʫʚʘʣʘʩʴ. 

ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʙʫʣʘ ʫ ʤʝʞʘʭ 0,55Ñ0,01 ʦʜ. (ʨ>0,05) ʪʘ ʫ ʪʚʘʨʠʥ ɯʥʪ ʛʨʫʧʠ 

- ʥʘ ʨʽʚʥʽ 0,6Ñ0,01 ʦʜ. ʧʨʠ ʨ>0,05. 

ʇʨʠ ʮʴʦʤʫ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʚʠʷʚʠʚ ʟʥʘʯʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (r=0,57, ʨ<0,001) ʦʪʨʠʤʘʥʠʭ ʟʤʽʥ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ Zn ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʽʟ ʧʝʨʽʦʜʦʤ ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ. 

ɸʥʘʣʽʟ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ (ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ) ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʘʥʘʣʽʟʽʚ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ 

ʊʴʶʢʽ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʟ 7-ʾ ʜʦʙʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (F=583,5, ʨ<0,001) ʫ 14-ʫ ʜʦʙʫ F=2201,7 (ʨ<0,001), ʫ 21-ʫ ʜʦʙʫ 
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F=2745,0 (ʨ<0,001), ʫ 28-ʫ ʜʦʙʫ F=287,1 (ʨ<0,001), ʘ ʫ 1-ʫ ʜʦʙʫ F=6,2 (ʨ>0,05) 

ʪʘ ʫ 3-ʶ ʜʦʙʫ F=8,8 (ʨ>0,05). 

ʄʽʞʛʨʫʧʦʚʠʡ ʧʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʽ 

ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʟ 7-ʾ ʜʦʙʠ. ʊʘʢ, ʤʘʩʦʚʘ ʯʘʩʪʢʘ (ɤ) Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʣʘ ʚʠʱʝ ʥʘ 36% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʘ ʥʘ 30% 

(ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʛʨʫʧʦʶ ʪʚʘʨʠʥ. ɺ 14-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ɽʢʩʧ 

ʱʫʨʽʚ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 53% (ʨ<0,001) ʪʘ ʥʘ 48% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʚʽʜʧʦʚʽʜʥʦ. ɿʥʘʯʝʥʥʷ Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʫ 21-ʫ ʪʘ ʫ 28-ʫ 

ʜʦʙʫ ʟʙʽʣʴʰʫʚʘʣʠʩʴ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 51% (ʨ<0,001) ʪʘ ʥʘ 26% (ʨ<0,001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʽ ʥʘ 46% (ʨ<0,001) ʪʘ ʥʘ 19% (ʨ<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʱʫʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ (ɤ) Zn ʧʦʢʘʟʘʣʠ ʩʠʣʴʥʝ ʧʦʨʫʰʝʥʥʷ 

ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʥʝʡʨʦʥʘʭ ʧʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ ʟ 1-ʦ ʪʠʞʥʷ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʧʦʢʘʟʘʚ 

ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟ 0,16Ñ0,01 

ʦʜ. ʜʦ 0,208Ñ0,02 ʦʜ., ʪʦʙʪʦ ʥʘ 23% ʧʨʠ ʨ<0,01 (ʨʠʩ. 5.10). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ (n=42). 

ʈʠʩʫʥʦʢ 5.10 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Cu/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ. 
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ɺ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ 

ʂʦʥʪʨ ʛʨʫʧʠ ʙʫʣʦ ʫ ʤʝʞʘʭ 0,08Ñ0,01 ʦʜ. (ʨ>0,05) ʡ ʫ ɯʥʪ ʱʫʨʽʚ ʥʘ ʪʘʢʦʤʫ ʞ 

ʨʽʚʥʽ (0,08Ñ0,01 ʦʜ. ʦʜ., ʨ>0,05). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ 

ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʩʠʣʴʥʦʛʦ ʩʪʫʧʝʥʷ (r=0,61, ʨ<0,001) ʤʽʞ ʟʤʽʥʘʤʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʪʘ ʜʦʙʦʶ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʦʨʽʚʥʷʥʥʷ ʪʨʴʦʭ ʛʨʫʧ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ 

ʊʴʶʢʽ ʪʘ ʘʥʘʣʽʟʦʤ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʽ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢ, ʫ 1-ʫ ʜʦʙʫ F-ʢʨʠʪʝʨʽʡ 

ʜʦʨ̔ʚʥʶʚʘʚ 137,1 ʧʨʠ ʨ<0,001, ʫ 3-ʶ ʜʦʙʫ F=34,3 (ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ F=54,0 

(ʨ<0,001), ʫ 14-ʫ ʜʦʙʫ F=90,0 (ʨ<0,001), ʫ 21-ʫ ʜʦʙʫ F=263,8 (ʨ<0,001), ʫ 28-ʫ 

ʜʦʙʫ F=216,4 (ʨ<0,001). ɺʦʜʥʦʯʘʩ ʮʽ ʞ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ (ʨ>0,05) ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. ʄʽʞ 

ʂʦʥʪʨ ʪʘ ɯʥʪ ʥʝ ʚʠʷʚʣʝʥʦ ʞʦʜʥʦʛʦ ʚʠʧʘʜʢʫ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ (ʨ>0,05). 

ʇʦʨʽʚʥʷʥʥʷ ʤʽʞ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʡ ɽʢʩʧ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʞʝ 

ʫ 1-ʫ ʜʦʙʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʣʦ 

ʚʠʱʝ ʥʘ 51% (ʨ<0,001), ʫ 3-ʶ ʜʦʙʫ ʥʘ 39% (ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ ʥʘ 36% 

(ʨ<0,001), ʫ 14-ʫ ʜʦʙʫ ʥʘ 42% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʪʚʘʨʠʥ 

ʂʦʥʪʨ ʛʨʫʧʠ ʡ ʪʘʢ ʩʘʤʦ ʙʫʣʦ ʚʠʱʝ ʥʘ 51% (ʨ<0,001), ʫ 3-ʶ ʜʦʙʫ ʥʘ 39% 

(ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ ʥʘ 36% (ʨ<0,001), ʫ 14-ʫ ʜʦʙʫ ʥʘ 42% (ʨ<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ɽʢʩʧ ʱʫʨʽʚ ʚʠʟʥʘʯʠʣʠ ʫ 21-ʫ ʪʘ 28-ʫ ʜʦʙʫ - ʥʘ 60% (ʨ<0,001) ʪʘ 62% 

(ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʡ ʪʘʢʽ ʞ ʟʤʽʥʠ 

ʚʩʪʘʥʦʚʠʣʠ ʫ 21-ʫ ʪʘ 28-ʫ ʜʦʙʫ - ʥʘ 60% (ʨ<0,001) ʪʘ 62% (ʨ<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ɯʥʪ ʛʨʫʧʠ. 



202 

 

ɺʩʪʘʥʦʚʣʝʥʽ ʥʘʤʠ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʥʘ ʪʣʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ, ʱʦ 

ʧʨʦʛʨʝʩʫʚʘʣʠ ʟ 21-  ʾʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʦʨʷʜ ʟ ʮʠʤ, ʘʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ ʧʦʢʘʟʘʚ ʟʙʽʣʴʰʝʥʥʷ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʟ 0,4Ñ0,04 ʦʜ. ʜʦ 

0,53Ñ0,03 ʦʜ., ʥʘ 25% (ʨ<0,01). ʇʨʦʪʝ, ʮʽ ʟʤʽʥʠ ʤʘʣʠ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʫ 14-ʫ ʜʦʙʫ ʪʘ ʥʘʡʚʠʱʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʫ 28-ʫ ʜʦʙʫ. ɺʦʯʝʚʠʜʴ ʪʘʢʽ ʭʚʠʣʝʧʦʜʽʙʥʽ ʟʤʽʥʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʝʨʝʙʽʛ ʧʘʪʦʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʣʘʥʩʫ 

Cu. 

ʊʘʢʦʞ, ʫ ʮʝʡ ʧʝʨʽʦʜ ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʧʝʨʝʜʥʴʦʤʫ 

ʤʦʟʢʫ ʂʦʥʪʨ ʱʫʨʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʨʽʚʥʶ 0,23Ñ0,02 ʦʜ. (ʨ>0,05) ʪʘ ʫ ɯʥʪ ʪʚʘʨʠʥ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ ʤʝʞʘʭ 0,21Ñ0,02 ʦʜ., ʧʨʠ ʨ>0,05, ʱʦ ʪʘʢʦʞ ʙʫʣʠ 

ʩʧʽʚʩʪʘʚʥʠʤʠ (ʨʠʩ. 5.11). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ 

(n=42). 

ʈʠʩʫʥʦʢ 5.11 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Cu/Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ. 
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ɿʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

Cu/Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ ʪʘ ʪʝʨʤʽʥʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʥʝ ʚʩʪʘʥʦʚʠʣʠ (r=0,19, ʨ>0,05). 

ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʪʨʴʦʭ ʛʨʫʧ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ ʫ 1-ʫ ʜʦʙʫ (F=60,8, ʨ<0,001), ʫ 

3-ʶ ʜʦʙʫ (F=31,9, ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ (F=9,6, ʨ<0,001), ʫ 21-ʫ ʜʦʙʫ (F=54,1 

ʨ<0,001), ʫ 28-ʫ ʜʦʙʫ (F=275,9, ʨ<0,001), ʘ ʫ 14-ʫ ʜʦʙʫ ʥʝ ʚʠʷʚʠʣʠ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ (F=0,7, ʨ>0,05). ʆʜʥʦʯʘʩʥʦ, ʮʽ ʞ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ (ʨ>0,05) ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

ʄʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʧʝʨʝʜʥʴʦʤʫ 

ʤʦʟʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʫ 1-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʚ ʙʽʣʴʰʝ ʥʘ 56% (ʨ<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ ʽ ʥʘ 46% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ɺ 

3-ʶ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ɽʢʩʧ ʱʫʨʽʚ ʙʫʚ ʚʠʱʝ ʥʘ 26% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ 

ʂʦʥʪʨ ʪʘ ʥʘ 32% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ, ʘ ʫ 7-ʫ ʜʦʙʫ ʥʘ 15% (ʨ<0,01) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʘ ʥʘ 19% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ɺ 14-ʫ 

ʜʦʙʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ ʤʽʞ ʫʩʽʤʘ ʛʨʫʧʘʤʠ. ɸ ʚʞʝ ʫ 21-ʫ 

ʜʦʙʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʙʫʣʦ ʚʠʱʝ ʥʘ 

30% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʂʦʥʪʨ ʛʨʫʧʠ ʪʘ ʥʘ 37% (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʛʨʫʧʦʶ. ɯ ʫ 28-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Zn ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 57% (ʨ<0,01) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ ʪʘ ʥʘ 60% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʙʫʣʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ 

, ʧʨʦʪʝ ʫ 1-ʫ ʪʘ 28-ʫ ʜʦʙʫ ʚʩʪʘʥʦʚʠʣʠ ʤʘʢʩʠʤʘʣʴʥʽ ʟʤʽʥʠ. ʚʚʘʞʘʻʤʦ, ʱʦ ʫ 1-ʫ 

ʜʦʙʫ ʧʦʛʽʨʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʥʝʡʨʦʥʽʚ ʧʦʚôʷʟʘʥʦ ʟ ʧʝʨʚʠʥʥʠʤ ʫʰʢʦʜʞʝʥʥʷʤ 

ɺʍ, ʘ ʫ 28-ʫ ʜʦʙʫ ʚʽʜʙʫʣʘʩʴ ʜʝʢʦʤʧʝʥʩʘʮʽʷ. 
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ɺ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʥʝ 

ʟʤʽʥʠʚʩʷ ʟ 1-ʾ ʜʦ 21-  ʾʜʦʙʠ ʽ ʙʫʚ ʫ ʤʝʞʘʭ 0,397Ñ0,02-0,395Ñ0,02 ʦʜ., ʧʨʠ 

p>0,05 (ʨʠʩ. 5.12). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=42) ʪʘ ʂʦʥʪʨ (n=42), ɽʢʩʧ ʪʘ ɯʥʪ (n=42). 

ʈʠʩʫʥʦʢ 5.12 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Zn/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ. 

 

ʇʨʦʪʝ, ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʤʘʣʦ ʧʽʢʠ ʧʽʜʚʠʱʝʥʥʷ: ʫ 7-ʫ ʜʦʙʫ (ʥʘ 21%, 

ʨ<0,05), ʫ 14-ʫ ʜʦʙʫ ʥʘ 38% (ʨ<0,05), ʫ 21-ʫ ʜʦʙʫ ʥʘ 35% (ʨ<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʦʶ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɺʩʝʨʝʜʠʥʽ ʂʦʥʪʨ ʛʨʫʧʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʙʫʣʦ ʫ ʤʝʞʘʭ 0,34Ñ0,01 ʦʜ. (ʨ<0,05) ʪʘ ʚ ɯʥʪ - ʥʘ ʨʽʚʥʽ 

0,37Ñ0,01 ʦʜ., ʧʨʠ ʨ<0,05. 

ɸʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʥʘʷʚʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʧʦʤʽʨʥʦʛʦ 

ʩʪʫʧʝʥʷ ʤʽʞ ʟʤʽʥʘʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ʟ 

ɺɯʊɻʄ ʪʘ ʜʠʥʘʤʽʢʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ (r=0,34, ʨ<0,05). 

ʇʦʨʽʚʥʷʥʥʷ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʪʘ ʘʥʘʣʽʟʦʤ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞʛʨʫʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 1-ʫ ʜʦʙʫ - F=17,6 (ʨ<0,001), ʫ 3-
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ʶ ʜʦʙʫ F=20,0 (ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ F=380,2 (ʨ<0,001), ʫ 14-ʫ ʜʦʙʫ F=692,0 

(ʨ<0,001), ʫ 21-ʫ ʜʦʙʫ F=1259,0 (ʨ<0,001) ʪʘ ʫ 28-ʫ ʜʦʙʫ F=17,6 (ʨ<0,001). 

ʅʝʦʙʭʽʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʫ 1-ʫ ʜʦʙʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʙʫʣʦ ʚʠʱʝ ʥʘ 15% (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ 

ʂʦʥʪʨ ʛʨʫʧʦʶ ʽ ʥʘ 7% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. 

ɺ 3-ʶ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 15% 

(ʨ<0,001) ʽ ʥʘ 8% (ʨ<0,001), ʫ 7-ʫ ʜʦʙʫ ʥʘ 32% (ʨ<0,001) ʽ ʥʘ 26% (ʨ<0,001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ ʧʦʙʘʯʠʣʠ ʥʘ 14-ʫ ʪʘ 

21-ʫ ʜʦʙʫ, ʱʦ ʩʪʘʥʦʚʠʣʦ 47% (ʨ<0,001) ʪʘ 44% (ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʽ 42% (ʨ<0,001) ʪʘ 39% (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ ɯʥʪ ʛʨʫʧʠ. 

ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Zn/Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʫ 

ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʥʝʡʨʦʥʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʚʢʘʟʫʻ ʥʘ ʩʫʪʪʻʚʝ ʾʭ ʟʘʣʫʯʝʥʥʷ ʫ ʧʘʪʦʛʝʥʝʟ ɺɯʊɻʄ. 

 

5.3 ʆʩʦʙʣʠʚʦʩʪʽ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ 

ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ 

 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʫ ʢʨʦʚʽ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʠʤʠ 

ʪʨʘʚʤʘʤʠ. 

ɺʽʜʦʤʦ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʾʾ 

ʟʘʣʫʯʝʥʥʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʪʠʤ ʩʘʤʠʤ ʟʘʧʦʙʽʛʘʶʯʠ 

ʤʦʞʣʠʚʦʤʫ ʫʰʢʦʜʞʝʥʥʶ ʩʪʨʫʢʪʫʨ ʢʣʽʪʠʥ, ʟʦʢʨʝʤʘ ʥʝʡʨʦʥʽʚ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ. ʉʘʤʝ ʮʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʚʯʘʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʫ ʚʠʧʘʜʢʫ ɺɯʊɻʄ. 
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ɺ ʧʝʨʰʽ 7-ʤ ʜʥʽʚ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚʩʪʘʥʦʚʠʣʠ ʩʫʪʪʻʚʽ ʟʤʽʥʠ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟ ʧʦʜʘʣʴʰʠʤ ʾʾ 

ʚʽʜʥʦʚʣʝʥʥʷʤ, ʘ ʩʘʤʝ, ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 14-ʾ ʜʦʙʠ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ 

ʟʙʽʣʴʰʠʣʘʩʴ ʟ 3,2Ñ0,05 ʦʜ. ʜʦ 4,6Ñ0,04 ʦʜ., ʪʦʙʪʦ ʥʘ 30% ʧʨʠ ʨ<0,05 (ʨʠʩ. 

5.13). 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ (ʤʢʤʦʣʴ/ʩĿʣ); 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=28) ʪʘ ʂʦʥʪʨ (n=14), ɽʢʩʧ ʪʘ ɯʥʪ (n=7), 

** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.13 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʘʢʪʠʚʥʦʩʪʽ 

ʢʘʪʘʣʘʟʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʱʫʨʽʚ. 

 

ɺʦʜʥʦʯʘʩ ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʙʫʚ ʫ 

ʤʝʞʘʭ 4,7Ñ0,01 ʦʜ. ʪʘ ʫ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʘ ʨʽʚʥʽ 4,9Ñ0,03 

ʦʜ. ʧʨʠ p>0,05 

ɸʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʚ ʧʦʟʠʪʠʚʥʠʡ ʩʠʣʴʥʠʡ ʟʚôʷʟʦʢ (r=0,92, 

ʨ<0,0001) ʤʽʞ ʘʢʪʠʚʥʽʩʪʶ ʢʘʪʘʣʘʟʠ ʪʘ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʄʥʦʞʠʥʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ (ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ) ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (F-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ 

ʊʴʶʢʽ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʂʦʥʪʨ ʪʘ ɯʥʪ ʚʽʜ ɽʢʩʧ ʫ 1-ʫ 

ʜʦʙʫ (F=158,5, ʨ<0,0001), ʫ 3-  ʁʜʦʙʫ (F=139,3, ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ (F=13,8, 

ʨ<0,05), ʘ ʚʞʝ ʫ 14-ʫ ʜʦʙʫ ʟʤʽʥʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (F=4,2, p>0,05). ʎʽ ʞ ʤʝʪʦʜʠ 
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ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ (p>0,05) ʤʽʞ ʂʦʥʪʨ 

ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ. 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʤʽʞ ɽʢʩʧ ʪʘ 

ʂʦʥʪʨ ʽ ɽʢʩʧ ʪʘ ɯʥʪ (ʨʠʩ. 5.13) ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʽʨʥʝ (ʨ<0,0001, ʨ<0,05) 

ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʚ ɽʢʩʧ ʛʨʫʧʽ ʱʫʨʽʚ ʫ 1-ʫ ʜʦʙʫ ʥʘ 34% (ʨ<0,0001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 35% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ɺ 3-ʶ ʜʦʙʫ 

ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 23% 

(ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 27% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʘʢʪʠʚʥʽʩʪʶ 

ʮʴʦʛʦ ʝʥʟʠʤʫ ʚ ɯʥʪ ʪʚʘʨʠʥ. 

ʊʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 7-ʫ ʜʦʙʫ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ɽʢʩʧ ʱʫʨʽʚ 

ʟʤʝʥʰʠʣʘʩʷ ʥʘ 9% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 12% (ʨ<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ɯʥʪ ʪʚʘʨʠʥ (ʨʠʩ. 5.13). ɿʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʢʘʪʘʣʘʟʠ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ 14-ʫ ʜʦʙʫ ʙʫʣʦ ʥʝʟʥʘʯʥʠʤ: ʥʘ 2% 

(p>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ ʽ ʥʘ 6% (p>0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. 

ɺʨʘʭʦʚʫʶʯʠ ʬʫʥʢʮʽʶ ʢʘʪʘʣʘʟʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʟʘʣʫʯʝʥʥʷ ʮʴʦʛʦ ʝʥʟʠʤʫ ʜʦ ʽʥʘʢʪʠʚʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʪʘ, ʧʦʚʽʣʴʥʘ 

ʥʦʨʤʘʣʽʟʘʮʽʷ ʢʘʪʘʣʘʟʠ ʧʽʩʣʷ 7-ʾ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʻ ʥʝʪʨʠʚʘʣʠʤ, ʘʣʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʪʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʣʘʥʢʦʶ ʧʘʪʦʛʝʥʝʟʫ ɺɯʊɻʄ. 

 

5.4 ʉʪʘʥ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʱʫʨʽʚ ʚ 

ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɻʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ ʢʘʪʘʣʽʟʫʻ ʨʝʘʢʮʽʶ ʚʽʜʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʫ ʛʣʫʪʘʪʽʦʥʫ, 

ʱʦ ʦʢʠʩʣʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʪʘ ʽʥʰʠʭ 

ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʩʧʦʣʫʢ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʜʦʧʦʤʘʛʘʻ ʚʽʜʥʦʚʣʶʚʘʪʠ ʛʣʫʪʘʪʽʦʥ ʜʦ 

ʘʢʪʠʚʥʦʾ ʬʦʨʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʡ ʟʘʭʠʩʪ ʢʣʽʪʠʥ ʚʽʜ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ 
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ʩʪʨʝʩʫ ʪʘ ʧʽʜʪʨʠʤʫʻ ʾʭʥʶ ʥʦʨʤʘʣʴʥʫ ʬʫʥʢʮʽʶ. ɸ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ 

ʝʥʟʠʤʫ ʚʢʘʟʫʻ ʥʘ ʩʪʫʧʽʥʴ ʟʘʣʫʯʝʥʥʷ ʡʦʛʦ ʜʦ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ 

ʦʨʛʘʥʽʟʤʫ. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ 5.14, ʨʽʚʝʥʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ ʟʤʝʥʰʠʚʩʷ ʟ 1-ʾ ʜʦ 14-ʾ ʜʦʙʠ ʟ 14,8Ñ1,9 ʦʜ. ʜʦ 4,3Ñ1,0 ʦʜ. (ʥʘ 71%, 

ʨ<0,05), ʧʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʫ ʂʦʥʪʨ ʱʫʨʽʚ ʙʫʚ ʫ 

ʤʝʞʘʭ 4,07Ñ1,0 ʦʜ. (p>0,05) ʡ ʫ ɯʥʪ ʪʚʘʨʠʥ ʫ ʤʝʞʘʭ 3,9Ñ0,8 ʦʜ. (p>0,05). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ (ʤʢʤʦʣʴ ʅɸɼʌʅ/ʛ 

Hb); 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=28) ʪʘ ʂʦʥʪʨ 

(n=14), ɽʢʩʧ ʪʘ ɯʥʪ (n=7), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ 

ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.14 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʘʢʪʠʚʥʦʩʪʽ 

ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ ʱʫʨʽʚ. 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʚʩʪʘʥʦʚʠʚ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʩʠʣʴʥʦʛʦ 

ʩʪʫʧʝʥʷ (r=-0,91, ʨ<0,0001) ʤʽʞ ʨʽʚʥʝʤ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ 

ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʪʘ ʜʦʙʦʶ ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ. 

ʄʥʦʞʠʥʥʝ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA 

(F-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ F=112,3 

(ʨ<0,0001), ʫ 3-ʶ ʜʦʙʫ F=40,3 (ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ F=12,6 (ʨ<0,001) ʪʘ ʚʞʝ ʫ 

14-ʫ ʜʦʙʫ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʨʽʚʥʷʤʠ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʫ ʪʚʘʨʠʥ 
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ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ ʥʝ ʙʫʣʦ (F=0,3, ʨ=0,9). ʈʘʟʦʤ ʟ ʪʠʤ, ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ (p>0,05), ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʾʭ ʟʽʩʪʘʚʠʪʠ. 

ʇʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʪʘʢʦʞ ʧʦʢʘʟʘʚ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ: ʫ 1-ʫ ʜʦʙʫ 

ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 

73% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 74% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ 

ʘʢʪʠʚʥʽʩʪʶ ʮʴʦʛʦ ʝʥʟʠʤʫ ʚ ʱʫʨ̔ʚ ɯʥʪ ʛʨʫʧʠ. 

ʅʘʜʘʣʽ, ʫ 3-ʶ ʜʦʙʫ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ ʱʫʨʽʚ ʟ ɺɯʊɻʄ 

ʙʫʣʘ ʘʢʪʠʚʥʽʰʘ ʥʘ 61% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 63% (ʨ<0,0001) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ. ɺ 7-ʫ ʜʦʙʫ ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ɽʢʩʧ 

ʪʚʘʨʠʥ ʧʽʜʚʠʱʠʣʘʩʴ ʥʘ 47% (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 50% (ʨ<0,001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʫ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ. ɺ 14-ʫ ʜʦʙʫ ʟʥʘʯʝʥʥʷ 

ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ɽʢʩʧ ʱʫʨʽʚ ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 5% 

(ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 10% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʥʘʤʠ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ 

ʢʨʦʚʽ ʱʫʨʽʚ ʟ ɺɯʊɻʄ, ʘ ʩʘʤʝ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʘʢʪʠʚʥʦʩʪʽ, ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʦʩʠʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʮʴʦʛʦ ʝʥʟʠʤʫ ʜʣʷ ʜʝʘʢʪʠʚʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʴ ʚʞʝ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

 

5.5 ɼʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ 

ʢʨʦʚʽ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɻʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ ʢʘʪʘʣʽʟʫʻ ʨʝʘʢʮʽʶ ʟʥʠʱʝʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, 

ʧʝʨʝʪʚʦʨʶʶʯʠ ʡʦʛʦ ʥʘ ʚʦʜʫ, ʯʝʨʝʟ ʱʦ ʮʝ ʪʘʢʦʞ ʦʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʝʥʟʠʤʽʚ, 

ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʦʢʘʟʘʣʠ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ ʝʥʟʠʤʫ ʟ 1-

ʾ ʜʦ 14-ʾ ʜʦʙʠ ʫ ʤʝʞʘʭ 34,65Ñ3,5 - 25,77Ñ2,0 ʦʜ. (ʥʘ 26%, ʨ>0,05). ʇʨʦʪʝ, ʫ 7-ʫ 
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ʜʦʙʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ, ʱʦ ʥʘ 

24% (ʨ>0,05) ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢ 1-ʾ ʜʦʙʠ. ɺ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʫ ʱʫʨʽʚ ʂʦʥʪʨ 

ʛʨʫʧʠ ʨʽʚʝʥʴ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʙʫʚ ʫ ʤʝʞʘʭ 24,86Ñ1,0 ʦʜ. (ʨ>0,05) ʪʘ ʫ 

ʪʚʘʨʠʥ ɯʥʪ ʛʨʫʧʠ ʨʽʚʝʥʴ ʝʥʟʠʤʫ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ, ʙʫʚ ʫ ʤʝʞʘʭ 21,02Ñ1,0 ʦʜ., 

ʧʨʠ ʨ>0,05. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʪʘ 

ʜʠʥʘʤʽʢʦʶ ʧʝʨʝʙʽʛʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (r=-0,23, 

ʨ>0,05). 

ʇʦʜʘʣʴʰʠʡ ʤʥʦʞʠʥʥʠʡ ʘʥʘʣʽʟ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ANOVA (F-ʢʨʠʪʝʨʽʡ) ʪʘ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʫ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʟʤʽʥʠ ʫ ɽʢʩʧ ʱʫʨʽʚ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʚʘʨʠʥ, ʘ ʩʘʤʝ ʫ 1-ʫ ʜʦʙʫ F=42,9 (ʨ<0,0001), ʫ 3-ʶ 

ʜʦʙʫ F=218,2 (ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ F=129,3 (ʨ<0,0001) ʪʘ ʫ 14-ʫ ʜʦʙʫ ʥʝ ʙʫʣʦ 

ʚʽʜʤʽʥʥʦʩʪʝʡ (F=1,8, ʨ>0,05). ʊʘʢʦʞ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʮʠʭ ʤʝʪʦʜʽʚ ʧʦʢʘʟʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ ʥʝ 

ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ (p>0,05), ʱʦ ʜʦʟʚʦʣʠʣʦ ʾʭ ʟʽʩʪʘʚʠʪʠ. 

ɺ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ɺɯʊɻʄ ʚʽʜʙʫʣʦʩʷ ʧʦʩʪʫʧʦʚʝ, ʘʣʝ ʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʫ 1-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʥʘ 28% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʽ ʥʘ 31% (ʨ<0,0001) 

ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. 

ɺ 3-ʶ ʜʦʙʫ ʚʩʪʘʥʦʚʠʣʠ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʫ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʥʘ 39% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʟʥʘʯʝʥʥʷʤ ʽ ʥʘ 41% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ɯʥʪ ʪʚʘʨʠʥ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 7-

ʫ ʜʦʙʫ ʫ ʱʫʨʽʚ ɽʢʩʧ ʥʘ 46% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ ʽ ʥʘ 47% 

(ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʘʢʪʠʚʥʽʩʪʶ ʮʴʦʛʦ ʝʥʟʠʤʫ ʚ ɯʥʪ ʪʚʘʨʠʥ. ɺ 14-ʫ ʜʦʙʫ 

ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ɽʢʩʧ ʱʫʨʽʚ ʤʘʣʠ 
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ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 4% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʽ ʥʘ 7% (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ɯʥʪ ʟʥʘʯʝʥʥʷʤʠ (ʨʠʩ. 5.15). 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ (ʤʢʤʦʣʴ GSH/ʛ 

Hb); 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,0001) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=28) ʪʘ ʂʦʥʪʨ 

(n=14), ɽʢʩʧ ʪʘ ɯʥʪ(n=7). 

ʈʠʩʫʥʦʢ 5.15 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʘʢʪʠʚʥʦʩʪʽ 

ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ ʱʫʨʽʚ. 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ, ʱʦ ʜʫʞʝ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʣʫʯʝʥʥʷ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ. 

 

5.6 ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʘ BDNF ʫ ʢʨʦʚʽ 

ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʚʩʪʘʥʦʚʠʣʝʥʽ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʨʽʚʥʷ 

BDNF ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʟ 1-ʾ ʜʦ 14-ʾ ʜʦʙʠ ʟ 

319,26Ñ20,0 ʦʜ. ʜʦ 155,5Ñ17,0 ʦʜ, ʪʦʙʪʦ ʥʘ 51% ʧʨʠ ʨ<0,01 (ʨʠʩ. 5.16). 
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ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʨʽʚʝʥʴ BDNF (ʧʛ/ʤʣ); 2. * - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,0001) ʤʽʞ ɽʢʩʧ (n=28) ʪʘ ʂʦʥʪʨ (n=14), ɽʢʩʧ ʪʘ ɯʥʪ (n=7), 3. ** - ʚʠʧʘʜʢʠ ʜʦʩʪʦʚʽʨʥʦʾ 

(ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ɽʢʩʧ ʪʘ ʂʦʥʪʨ, ɽʢʩʧ ʪʘ ɯʥʪ. 

ʈʠʩʫʥʦʢ 5.16 - ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ, SD) ʨʽʚʥʷ BDNF ʢʨʦʚʽ 

ʱʫʨʽʚ. 

 

ʈʽʚʝʥʴ BDNF ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʟʤʝʥʰʠʚʩʷ ʟ 1-ʾ ʜʦ 3-ʾ ʜʦʙʠ ʟ 

167,84Ñ16 ʦʜ. ʜʦ 130,53Ñ13 ʦʜ. (ʥʘ 22%, ʨ<0,05), ʘ ʥʘʜʘʣʽ ʟʘʣʠʰʠʚʩʷ ʫ ʤʝʞʘʭ 

130,53Ñ13 ʦʜ. ʊʘʢʽ ʟʤʽʥʠ ʧʦʚôʷʟʫʻʤʦ ʽʟ ʪʦʢʩʠʯʥʦʶ ʜʽʻʶ ʛʘʣʦʪʘʥʫ. ɺʦʜʥʦʯʘʩ ʫ 

ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʨʽʚʝʥʴ BDNF ʩʪʘʙʽʣʴʥʦ ʙʫʚ ʫ ʤʝʞʘʭ 147,92Ñ12 ʦʜ. (ʨ>0,05). 

ʇʦʨʷʜ ʟʽ ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʩʘʤʦʛʦ BDNF, ʚʩʪʘʥʦʚʠʣʠ ʥʝʛʘʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʩʠʣʴʥʦʛʦ ʩʪʫʧʥʷ (r=-0,92, ʨ<0,0001) ʤʽʞ ʡʦʛʦ ʟʤʽʥʘʤʠ ʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʪʘ ʧʝʨʝʙʽʛʦʤ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʘʨʘʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʊʴʶʢʽ ʪʘ ʘʥʘʣʽʟ ANOVA (F-ʢʨʠʪʝʨʽʡ) 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʚʝʣʠ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ɽʢʩʧ, ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʘʤʠ: ʫ 1-

ʫ ʜʦʙʫ F=203,1 (ʨ<0,0001), ʫ 3-ʶ ʜʦʙʫ F=126,1 (ʨ<0,0001), ʫ 7-ʫ ʜʦʙʫ F=16,0 

(ʨ<0,0001) ʪʘ ʫ 14-ʫ ʜʦʙʫ F=5,2 (ʨ<0,05). ʇʨʠ ʮʴʦʤʫ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʂʦʥʪʨ 

ʪʘ ɯʥʪ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. 

ʇʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʨʽʚʥʽʚ BDNF ʧʦʢʘʟʘʣʦ ʚʠʱʠʡ ʡʦʛʦ ʨʽʚʝʥʴ ʫ ʧʣʘʟʤʽ 

ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʦʩʦʙʣʠʚʦ ʫ ʛʦʩʪʨʦʤʫ (1-7-ʘ ʜʦʙʘ) 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ. ʊʘʢ, ʫ 1-ʫ ʜʦʙʫ ʘʢʪʠʚʥʽʩʪʴ BDNF ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʙʫʚ ʩʠʣʴʥʽʰʝ ʥʘ 47% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ ʽ ʥʘ 54% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ. 

ɸʥʘʣʽʟ ʫ 3-ʶ ʜʦʙʫ ʧʦʢʘʟʘʚ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ BDNF ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʥʘ 54% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʽ ʥʘ 

48% (ʨ<0,0001) ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʦʶ ʛʨʫʧʦʶ. ʅʘ 7-ʫ ʜʦʙʫ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ BDNF ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʩʪʘʥʦʚʠʣʦ 31% (ʨ<0,0001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʥʘ 23% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʦʶ 

ʛʨʫʧʦʶ. ɯ ʚʞʝ ʥʘ 14-ʫ ʜʦʙʫ ʟʙʽʣʴʰʝʥʥʷ BDNF ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʩʪʘʥʦʚʠʣʦ 

16% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʥʘ 5% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʨʠʩ. 5.16). 

ʆʯʝʚʠʜʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ BDNF ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʡʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʪʦʢʩʠʯʥʠʤ ʚʧʣʠʚʦʤ 

ʛʘʣʦʪʘʥʫ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ. ʇʨʦʪʝ, ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʨʽʚʥʽ BDNF ʟʥʘʯʥʦ 

ʚʠʱʽ, ʭʦʯ ʽ ʟʤʝʥʰʫʶʪʴʩʷ ʫ ʨʘʥʥʴʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ (ʟ 7-ʾ ʧʦ 14-

ʫ ʜʦʙʫ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʟʘʭʠʩʪʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʫʰʢʦʜʞʝʥʥʷ ɺʍ, ʘʜʞʝ BDNF ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʽ ʫʰʢʦʜʞʝʥʠʭ ʥʝʡʨʦʥʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ BDNF 

ʟʘʟʚʠʯʘʡ ʢʦʨʝʣʶʻ ʟ ʪʷʞʢʽʩʪʶ ʫʰʢʦʜʞʝʥʥʷ, ʡʦʛʦ ʨʽʚʥʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʷʢʦʩʪʽ ʙʽʦʤʘʨʢʝʨʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ɺɯʊɻʄ. 

 

ʈʝʟʶʤʝ 

 

ɺʩʪʘʥʦʚʣʝʥʦ ʭʚʠʣʝʧʦʜʽʙʥʽ ʟʤʽʥʠ ʟ ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʦʚʦʾ 

ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Cu, ʟʙʽʣʴʰʝʥʥʷ ʟ 1-ʾ ʜʦ 7-ʾ ʜʦʙʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʫ 14-ʫ 

ʜʦʙʫ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Fe ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʫ 7-ʫ, 14-ʫ ʪʘ 28-ʫ ʜʦʙʫ 

ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʫ ʚʽʜʩʦʪʢʘʭ (ɤ) Zn ʫ ʤʦʟʦʯʢʫ ɽʢʩʧ ʱʫʨʽʚ. ʅʘʢʦʧʠʯʝʥʥʷ Fe ʫ 

ʤʦʟʦʯʢʫ ʫ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ Cu ʪʘ Zn ʥʘ 7-ʫ 

ʜʦʙʫ ʽ ʟʘʧʫʩʢʘʻ ʭʠʙʥʝ ʢʦʣʦ ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʥʽʚ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ 
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ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ Cu/Fe ʥʘ 50% (ʨ<0,0001), Cu/Zn ʥʘ 6% (ʨ<0,001) ʪʘ 

Zn/Fe ʥʘ 56% (ʨ<0,0001) ʥʘ ʪʣʽ ʟʤʝʥʰʝʥʥʷ Fe ʜʦ 28-ʾ ʥʘ 18% (ʨ<0,0001). 

ɽʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʠʡ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ ʧʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ 

ʧʦʢʘʟʘʚ ʟʙʽʣʴʰʝʥʥʷ ʷʢ ʩʘʤʠʭ ʙʽʦʤʝʪʘʣʽʚ - Cu ʥʘ 44% (ʨ<0,0001), Fe ʥʘ 26% 

(ʨ<0,0001) ʪʘ Zn ʥʘ 24% (ʨ<0,0001), ʪʘʢ  ̔ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ: Cu/Fe ʥʘ 23% 

(ʨ<0,0001), Cu/Zn ʥʘ 25% (ʨ<0,0001), ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ 

ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʘ. ɿʤʽʥʠ ʙʘʣʘʥʩʫ Cu, Fe ʪʘ 

Zn ʚʢʘʟʫʶʪʴ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʽ ʻ ʚʪʦʨʠʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫ 

ʧʘʪʦʛʝʥʝʟʽ ʫʰʢʦʜʞʝʥʥʷ ʤʦʟʢʫ ʚʥʘʩʣʽʜʦʢ ʧʝʨʚʠʥʥʦʛʦ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʙʽʦʤʝʪʘʣʽʚ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʧʦʨʽʚʥʷʥʦ ʟ 

ʤʦʟʦʯʢʦʤ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ 

ʱʦʜʦ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʜʦ ʥʝʾ. 

ʆʮʽʥʢʘ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʝʪʘʧʘʭ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʢʘʟʘʣʘ ʟʤʽʥʠ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 7-ʾ ʜʦʙʠ, ʟʦʢʨʝʤʘ 

ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʟʤʝʥʰʫʚʘʣʘʩʴ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ɺ ʮʝʡ 

ʞʝ ʧʝʨʽʦʜ ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʪʘ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʢʨʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʙʫʣʘ ʚʠʱʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʪʘʢʪʥʠʤʠ ʱʫʨʘʤʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʟ 1-ʾ ʜʦʙʠ 

ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʱʦ ʪʨʠʚʘʻ ʜʦ 14-ʾ ʜʦʙʠ. 

ʇʽʜʪʚʝʨʜʞʝʥʦ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʘ 

BDNF, ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ ʙʫʣʘ ʚʠʩʦʢʦʶ ʫ ʧʝʨʽʦʜ ʟ 1-ʾ ʜʦ 7-ʾ ʜʦʙʠ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [257, 258, 

260-262, 267, 300, 347, 398-400].   
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ʈʆɿɼɯʃ 6 

ɼʀʅɸʄɯʂɸ ʇɸʊʆʄʆʈʌʆʃʆɻɯʏʅʀʍ ɿʄɯʅ ɻʆʃʆɺʅʆɻʆ 

ʄʆɿʂʋ ʑʋʈɯɺ ɿ ɺʀɹʋʍʆ-ɯʅɼʋʂʆɺɸʅʆʖ ʊʈɸɺʄʆʖ 

 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʟ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ, 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ 

ʛʽʧʦʢʘʤʧʫ ʱʫʨʽʚ ʪʘ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʚʟʽʨʮʽʚ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʛʨʫʧ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʥʝ ʤʘʣʦ ʩʝʥʩʫ, ʘʜʞʝ 

ʜʣʷ ʜʝʢʘʧʽʪʘʮʽʾ ʫʩʽʭ ʪʚʘʨʠʥ ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʜʘʚʘʣʠ ʥʘʨʢʦʪʠʟʘʮʽʾ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʘʣʦʪʘʥʫ. 

 

6.1. ɼʦʩʣʽʜʞʝʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʶ ʪʨʘʚʤʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ  

 

ɺʠʙʫʭʦʚʘ ʭʚʠʣʷ, ʱʦ ʤʘʻ ʧʝʚʥʽ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʚʝʣʠʯʠʥʘ 

ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʥʘ ʬʨʦʥʪʽ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʪʨʠʚʘʣʽʩʪʴ ʧʦʟʠʪʠʚʥʦʾ ʪʘ 

ʥʝʛʘʪʠʚʥʦʾ ʬʘʟʠ ʟʤʽʥ ʪʠʩʢʫ ʫʧʨʦʜʦʚʞ ʦʜʥʦʛʦ ʢʦʣʠʚʘʥʥʷ) ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʪʫʞʥʦʩʪʽ ʟʘʨʷʜʫ, ʫ ʞʠʚʦʤʫ ʦʨʛʘʥʽʟʤʽ ʧʝʨʚʠʥʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʘʮʽʾ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʪʘ ʢʣʽʪʠʥ ʥʘʚʽʪʴ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʠʭ ʟʤʽʥ ʥʘ ʨʽʚʥʽ ʢʣʽʪʠʥ 

ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʪʨʘʥʩʤʽʩʽʡʥʫ ʝʣʝʢʪʨʦʥʥʫ ʤʽʢʨʦʩʢʦʧʽʶ 

(ʊɽʄ) ʚʟʽʨʮʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ, ʱʦ ʟʘʙʠʨʘʣʠ ʯʝʨʝʟ 1-ʫ ʛʦʜʠʥʫ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ɺʍ ʽ ʧʦʨʽʚʥʶʚʘʣʠ ʽʟ ʚʟʽʨʮʷʤʠ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʊɽʄ, ʥʘ ʮʝʡ ʯʘʩ, ʤʦʞʣʠʚʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʪʠʧʠ 

ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʥʝʡʨʦʥʠ, ʘʩʪʨʦʮʠʪʠ, ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʠ, ʢʣʽʪʠʥʠ 

ʤʽʢʨʦʛʣʽʾ) ʟʘ ʾʭ ʨʦʟʤʽʨʦʤ, ʬʦʨʤʦʶ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʧʦʜʽʣʫ ʷʜʝʨʥʦʛʦ 

ʭʨʦʤʘʪʠʥʫ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʦʨʛʘʥʝʣ, ʘʣʝ ʡ ʥʝʢʣʽʪʠʥʥʽ ʩʪʨʫʢʪʫʨʠ. 

ɼʣʷ ʦʪʦʪʦʞʥʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ ʪʘ ʥʝʢʣʽʪʠʥʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʡ ʛʽʧʦʢʘʤʧʘ ʪʘ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʧʽʜ ʯʘʩ 
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ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʽʨʮʷʭ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʥʘʩʪʫʧʥʽ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʷʜʝʨ ʪʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ: ʬʦʨʤʘ 

ʷʜʨʘ, ʥʘʷʚʥʽʩʪʴ ʷʜʝʨʝʮʴ, ʱʽʣʴʥʽʩʪʴ ʪʘ ʪʦʧʦʛʨʘʬʽʷ ʨʦʟʧʦʜʽʣʫ ʭʨʦʤʘʪʠʥʫ, 

ʥʘʷʚʥʽʩʪʴ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʦʨʛʘʥʝʣ, ʟʦʢʨʝʤʘ, 

ʤʽʪʦʭʦʥʜʨʽʡ, ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ (ɽʈ), ʢʦʤʧʣʝʢʩʫ ɻʦʣʴʜʞʽ (CG), 

ʣʽʟʦʩʦʤ, ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʠʭ ʚʝʟʠʢʫʣ, ʥʘʷʚʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʮʠʪʦʩʢʝʣʝʪʘ, 

ʟʦʢʨʝʤʘ, ʥʠʪʦʢ ʘʢʪʠʥʫ, ʧʨʦʤʽʞʥʠʭ ʥʝʡʨʦʬʽʣʘʤʝʥʪʽʚ, ʤʽʢʨʦʪʨʫʙʦʯʦʢ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʩʫ ʝʣʝʢʪʨʦʥʦʛʨʘʤ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʥʝʡʨʦʥʠ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʫ ʦʪʦʯʝʥʽ ʥʘʚʢʦʣʦ ʩʚʦʾʭ ʪʽʣ ʥʝʡʨʦʧʽʣʝʤ, ʱʦ ʷʚʣʷʚ 

ʩʦʙʦʶ ʧʨʦʩʪʽʨ ʟ ʛʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʘʩʪʨʦʮʠʪʘʤʠ ʪʘ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʘʤʠ, 

ʢʣʽʪʠʥʘʤʠ-ʩʘʪʝʣʽʪʘʤʠ, ʢʣʽʪʠʥʘʤʠ-ʧʦʧʝʨʝʜʥʠʢʘʤʠ, ʢʣʽʪʠʥʘʤʠ ʤʽʢʨʦʛʣʽʾ, ʟ 

ʧʝʨʝʧʣʝʪʝʥʠʤʠ ʪʘ ʱʽʣʴʥʦ ʟʘʧʘʢʦʚʘʥʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ ʥʝʡʨʦʮʠʪʽʚ, ʘʢʩʦʥʘʤʠ ʪʘ 

ʜʝʥʜʨʠʪʘʤʠ, ʟ ʯʠʩʣʝʥʥʠʤʠ ʩʠʥʘʧʩʘʤʠ. 

ɻʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ ʥʘʜʽʡʥʦ ʟʘʭʠʱʘʻ ʥʝʡʨʦʥʠ, ʢʣʽʪʠʥʠ 

ʥʝʡʨʦʛʣʽʾ ʚʽʜ ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʧʦʜʽʶʚʘʪʠ ʧʝʚʥʫ ʰʢʦʜʫ ʫ ʨʘʟʽ 

ʧʨʦʥʠʢʥʝʥʥʷ ʟ ʢʨʦʚʽ. 

ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ɻɽɹ ʻ ʥʝʧʝʨʝʨʚʥʠʡ ʰʘʨ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥ, ʷʢʠʡ ʟʟʦʚʥʽ ʦʪʦʯʝʥʠʡ ʙʘʟʘʣʴʥʦʶ ʤʝʤʙʨʘʥʦʶ ʟ ʧʝʨʠʮʠʪʘʤʠ ʪʘ 

ʢʽʥʮʝʚʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ ʘʩʪʨʦʮʠʪʽʚ, ʷʢʽ ʱʽʣʴʥʦ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʧʘʨʝʥʭʽʤʫ 

ʤʦʟʢʫ ʚʽʜ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ. 

ʅʘ ʨʠʩʫʥʢʫ 6.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʽʧʦʢʘʤʧ ʟ ʛʝʤʦʢʘʧʽʣʷʨʦʤ. ɸʥʘʣʽʟ 

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʧʦʢʘʟʘʚ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ, ʷʜʨʘ ʥʝ 

ʟʙʽʣʴʰʝʥʽ, ʤʽʪʦʭʦʥʜʨʽʾ ʙʝʟ ʟʤʽʥ. ʊʘʢʦʞ ʫʩʪʘʥʦʚʠʣʠ ʥʦʨʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʫʩʽʭ ʰʘʨʽʚ ʩʪʽʥʢʠ ʛʝʤʦʢʘʧʽʣʷʨʘ. 
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ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2. * - ʛʝʤʦʢʘʧʽʣʷʨ, 3. 

* - ʷʜʨʦ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʘ, 4. * - ʷʜʨʦ ʤʽʢʨʦʛʣʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ, 5. * - ʩʢʫʧʯʝʥʥʷ 

ʤʽʢʨʦʬʽʣʘʤʝʥʪʽʚ, 6. * - ʤʽʻʣʽʥʽʟʦʚʘʥʽ ʚʦʣʦʢʥʘ. 

ʈʠʩʫʥʦʢ 6.1 - ɻʽʧʦʢʘʤʧ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʊʦʚʱʠʥʘ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʤʦʢʘʧʽʣʷʨʽʚ ʙʫʣʘ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʘ ʫʧʨʦʜʦʚʞ ʩʚʦʻʾ ʜʦʚʞʠʥʠ ʪʘ ʥʝ ʤʘʣʘ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʤʽʞ ʩʦʙʦʶ ʛʝʤʦʢʘʧʽʣʷʨʽʚ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ ʪʘ ʛʽʧʦʢʘʤʧʫ. ɸʣʝ, 

ʧʨʠ ʟʽʩʪʘʚʣʝʥʥʽ ʧʣʦʱʠʥʠ ʢʦʥʪʘʢʪʫ ʧʝʨʠʮʠʪʽʚ ʟ ʙʘʟʘʣʴʥʦʶ ʤʝʤʙʨʘʥʦʶ ʩʣʽʜ 

ʚʢʘʟʘʪʠ ʥʘ ʙʽʣʴʰʫ ʦʭʦʧʣʝʥʽʩʪʴ ʧʝʨʠʤʝʪʨʘ ʧʝʨʠʮʠʪʘʤʠ ʛʝʤʦʢʘʧʽʣʷʨʽʚ 

ʛʽʧʦʢʘʤʧʘ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʨʪʠʢʘʣʴʥʠʤʠ ʛʝʤʦʢʘʧʽʣʷʨʘʤʠ. ʅʘ ʚʩʽʭ ʧʨʝʧʘʨʘʪʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ ʛʝʤʦʢʘʧʽʣʷʨʽʚ 

ʤʘʣʘ ʯʽʪʢʽ ʢʦʥʪʫʨʠ. 

ʊʘʢʦʞ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʪʠʥ ʛʽʧʦʢʘʤʧʘ ʱʫʨʽʚ ʂʦʥʪʨ 

ʛʨʫʧʠ ʧʦʢʘʟʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʙʨʷʢʫ ʥʝʡʨʦʥʘʣʴʥʦʛʦ, ʛʣʽʘʣʴʥʦʛʦ ʪʘ 

ʩʠʥʘʧʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʛʽʧʦʢʘʤʧʘ, ʤʽʪʦʭʦʥʜʨʽʾ ʪʘ ʽʥʰʽ ʩʪʨʫʢʪʫʨʠ ʙʝʟ ʟʤʽʥ, 

ʷʜʨʘ ʥʝ ʟʙʽʣʴʰʝʥʽ, ʦʢʨʫʛʣʦʾ ʘʙʦ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ, ʟʘʧʦʚʥʝʥʝ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʤ ʭʨʦʤʘʪʠʥʦʤ ʪʘ ʟ ʷʜʝʨʮʝʤ, ʷʢʝ ʯʽʪʢʦ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ, 

ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ ʪʘ ʦʨʛʘʥʝʣ ʙʝʟ ʫʰʢʦʜʞʝʥʴ, ʥʝ ʥʘʙʨʷʢʣʽ, ʤʽʞʢʣʽʪʠʥʥʽ 

ʟôʻʜʥʘʥʥʷ ʪʘ ʩʠʥʘʧʩʠ ʥʝʨʚʦʚʠʭ ʚʽʜʨʦʩʪʢʽʚ ʥʝ ʧʦʪʦʚʱʝʥʽ. 
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ʗʜʨʘ ʘʩʪʨʦʮʠʪʽʚ, ʷʢʽ ʱʽʣʴʥʦ ʦʭʦʧʣʶʶʪʴ ʛʝʤʦʢʘʧʽʣʷʨʠ ʩʚʦʾʤʠ 

ʨʦʟʛʘʣʫʞʝʥʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʪʦʥʢʦʛʦ ʰʘʨʫ 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʫ. ɺ ʮʠʪʦʧʣʘʟʤʽ ʘʩʪʨʦʮʠʪʽʚ ʧʦʨʷʜ ʟʽ ʟʥʠʞʝʥʦʶ ʱʽʣʴʥʽʩʪʶ 

ʤʝʤʙʨʘʥ ʤʽʪʦʭʦʥʜʨʽʡ ʟʫʩʪʨʽʯʘʣʠʩʷ ʛʨʫʧʠ ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ (ʨʠʩ. 6.2). 

 

ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2. * - ʷʜʨʦ ʘʩʪʨʦʮʠʪʫ, 

3. * - ʚʽʜʨʦʩʪʦʢ ʘʩʪʨʦʮʠʪʫ, 4. * - ʤʽʢʨʦʚʝʟʠʢʫʣʷʨʥʽ ʪʽʣʴʮʷ, 5. * - ʤʽʪʦʭʦʥʜʨʽʾ. 

ʈʠʩʫʥʦʢ 6.2 - ɸʩʪʨʦʮʠʪ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʆʢʨʽʤ ʧʝʨʠʮʠʪʽʚ ʪʘ ʘʩʪʨʦʮʠʪʽʚ, ʥʘʚʢʦʣʦ ʜʝʷʢʠʭ ʛʝʤʦʢʘʧʽʣʷʨʽʚ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʢʣʽʪʠʥʠ ʤʽʢʨʦʛʣʽʾ, ʥʫʢʣʝʦʧʣʘʟʤʘ ʷʢʠʭ, ʷʢ ʽ ʧʦ ʧʝʨʠʬʝʨʽʾ, ʪʘʢ ʡ ʫ 

ʪʦʚʱʽ, ʙʫʣʘ ʥʘʩʠʯʝʥʘ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʤ, ʮʠʪʦʧʣʘʟʤʘ ʙʫʣʘ ʟʙʘʛʘʯʝʥʘ 

ʮʠʩʪʝʨʥʘʤʠ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʪʘ ʣʽʟʦʩʦʤʘʤʠ. ɺ ʧʦʟʘʢʣʽʪʠʥʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʣʠʩʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʻʣʽʥʽʟʦʚʘʥʠʭ ʘʢʩʦʥʽʚ. 

ʊʘʢʦʞ, ʚ ʢʦʨʽ ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʥʝʡʨʦʧʽʣʴ ʩʢʣʘʜʘʚʩʷ ʟ 

ʧʝʨʝʧʣʝʪʝʥʠʭ ʥʝʡʨʦʥʥʠʭ ʪʘ ʛʣʽʘʣʴʥʠʭ ʚʽʜʨʦʩʪʢʽʚ, ʷʢʽ ʤʽʞ ʩʦʙʦʶ 

ʢʦʥʪʘʢʪʫʚʘʣʠ ʪʘ ʫʪʚʦʨʶʚʘʣʠ ʷʢ ʩʠʤʝʪʨʠʯʥʽ, ʪʘʢ ʽ ʘʩʠʤʝʪʨʠʯʥʽ ʩʠʥʘʧʩʠ (ʨʠʩ. 

6.3). 
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ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2. * - ʤʽʻʣʽʥʦʚʽ 

ʚʦʣʦʢʥʘ. 

ʈʠʩʫʥʦʢ 6.3 - ʄʽʻʣʽʥʦʚʽ ʚʦʣʦʢʥʘ ʚ ʛʽʧʦʢʘʤʧʽ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʂʨʽʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʥʝʡʨʦʥʽʚ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝʡʨʦʧʽʣʶ ʚ ʥʦʨʤʽ, ʘʙʦ ʫ ʢʦʥʪʨʦʣʴʥʠʭ 

ʚʟʽʨʮʷʭ, ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ʜʦʟʚʦʣʠʣʘ ʟôʷʩʫʚʘʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ, 

ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʷ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ 

ʭʚʠʣʽ. 

ʅʘʩʘʤʧʝʨʝʜ ʧʨʠ ʘʥʘʣʽʟʽ ʝʣʝʢʪʨʦʥʦʛʨʘʤ ɽʢʩʧ ʛʨʫʧʠ ʱʫʨʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʩʪʘʥ ʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʣʽʪʠʥ, ʩʪʘʥ ʙʘʟʘʣʴʥʠʭ ʤʝʤʙʨʘʥ 

ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ, ʩʪʘʥ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ ʪʘ ʤʽʢʨʦʚʝʟʠʢʫʣ, ʮʽʣʽʩʥʽʩʪʴ 

ʢʘʨʽʦʣʝʤ ʪʘ ʦʙʦʣʦʥʦʢ ʚʽʜʨʦʩʪʢʽʚ, ʨʝʘʢʪʠʚʥʽʩʪʴ ʮʠʩʪʝʨʥ ʪʘ ʪʨʫʙʦʯʦʢ ɽʈ ʪʘ CG, 

ʚʠʨʘʟʥʽʩʪʴ ʥʘʙʨʷʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʉʫʙʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʘʥʘʣʽʟ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʤʦʣʝʢʫʣʷʨʥʠʡ ʰʘʨ 

ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ) ʪʘ ʛʽʧʦʢʘʤʧʫ (ʤʦʣʝʢʫʣʷʨʥʠʡ ʰʘʨ ʟʫʙʯʘʩʪʦʾ ʟʚʠʚʠʥʠ) ʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʦʢʘʟʘʚ ʛʦʩʪʨʽ ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʙʫʣʠ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʚ ʥʝʡʨʦʧʽʣʽ ʤʦʟʢʦʚʦʾ ʪʢʘʥʠʥʠ. ɺ ʥʝʡʨʦʥʘʭ, ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʘʭ, 

ʘʩʪʨʦʮʠʪʘʭ, ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ, ʧʝʨʠʮʠʪʘʭ ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʥʘ ʝʣʝʢʪʨʦʥʦʛʨʘʤʘʭ 

ʚʠʟʥʘʯʘʣʠʩʷ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʥʥʦ ʫʱʽʣʴʥʝʥʦʾ ʥʫʢʣʝʦ- ʪʘ ʮʠʪʦʧʣʘʟʤʠ. ɺ 

ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʨʦʥʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʽʜʤʽʯʘʣʠ ʨʦʟʰʠʨʝʥʥʷ ʮʠʩʪʝʨʥ ɽʈ 



220 

 

ʪʘ CG, ʚ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʭ ʥʽʞʢʘʭ ʘʩʪʨʦʮʠʪʽʚ ʥʘ ʬʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʨʘʥʫʣ 

ʛʣʽʢʦʛʝʥʫ ʚʽʜʙʫʣʦʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʥʘʙʨʷʢʦʚʦʾ ʨʽʜʠʥʠ. 

ʅʘ ʨʠʩʫʥʢʘʭ 6.4 - 6.9 ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʠʥʠʢʣʠ 

ʯʝʨʝʟ 1-ʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ. 

ɹʽʣʴʰʦʶ ʤʽʨʦʶ ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʚʽʜʨʦʩʪʢʘʭ ʪʘ ʚ 

ʥʝʡʨʦʧʽʣʽ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʠʩʴ ʯʘʩʪʢʦʚʦ, ʙʝʟ ʚʪʨʘʪʠ ʮʽʣʽʩʥʦʩʪʽ, ʟʨʫʡʥʦʚʘʥʽ 

ʤʽʪʦʭʦʥʜʨʽʾ ʪʘ ʟʥʘʯʥʠʡ ʥʘʙʨʷʢ ʥʝʡʨʦʧʽʣʶ, ʘ ʪʘʢʦʞ ʥʘʚʢʦʣʦ ʢʣʽʪʠʥ ʪʘ ʩʫʜʠʥ. 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2. * - ʤʽʪʦʭʦʥʜʨʽʷ, 3. * 
- ʥʘʙʨʷʢ. 

ʈʠʩʫʥʦʢ 6.4 - ʅʝʡʨʦʧʽʣʴ ʛʽʧʦʢʘʤʧʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ. 

 

ɺ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʚʟʽʨʮʷʤʠ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ, ʥʘ ʝʣʝʢʪʨʦʥʦʛʨʘʤʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ ʚʠʷʚʠʣʠ ʟʥʘʯʥʠʡ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ (ʥʘʚʢʦʣʦ 

ʩʫʜʠʥ), ʧʝʨʠʥʝʡʨʦʥʘʣʴʥʠʡ ʥʘʙʨʷʢ (ʨʠʩ. 6.5) ʪʘ ʥʘʙʨʷʢ ʚʽʜʨʦʩʪʢʽʚ ʥʝʡʨʦʮʠʪʽʚ, 

ʟʦʢʨʝʤʘ ʜʝʥʜʨʠʪʽʚ, ʦʨʛʘʥʝʣ ʥʝʡʨʦʥʽʚ, ʦʩʦʙʣʠʚʦ ʤʽʪʦʭʦʥʜʨʽʡ ʟ ʯʘʩʪʢʦʚʦʶ 

ʜʝʩʪʨʫʢʮʽʻʶ ʢʨʠʩʪ, ʘ ʪʘʢʦʞ ʚʠʨʘʟʥʠʡ ʥʘʙʨʷʢ ʥʝʡʨʦʧʽʣʶ ʚ ʮʽʣʦʤʫ. 
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ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2. * - ʥʝʡʨʦʥ, 3. * - 

ʤʽʪʦʭʦʥʜʨʽʾ, 4. * - ʧʝʨʠʥʝʡʨʦʥʘʣʴʥʠʡ ʥʘʙʨʷʢ. 

ʈʠʩʫʥʦʢ 6.5 - ʇʝʨʠʥʝʡʨʦʥʘʣʴʥʠʡ ʥʘʙʨʷʢ, ʛʽʧʦʢʘʤʧ ʱʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʛʨʫʧʠ. 

 

ʆʢʨʽʤ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ, ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ 

ʘʧʘʨʘʪ ʪʘʢʦʞ ʟʘʟʥʘʚʘʚ ʛʦʩʪʨʠʭ ʨʝʘʢʪʠʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʚʠʛʣʷʜʽ ʤʦʟʘʾʯʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʨʫʰʝʥʴ ʢʨʠʩʪ ʪʘ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʮʠʭ ʦʨʛʘʥʝʣ ʟ ʦʢʨʫʛʣʦʾ ʫ 

ʧʝʨʝʚʘʞʥʦ ʧʦʜʦʚʞʝʥʫ ʬʦʨʤʫ. ʇʦʧʨʠ ʩʢʣʘʜʥʫ ʮʠʪʦʘʨʭʽʪʝʪʦʥʽʢʫ ʬʨʦʥʪʘʣʴʥʦʾ 

ʢʦʨʠ ʪʘ ʛʽʧʦʢʘʤʧʫ ʭʘʨʘʢʪʝʨʥʠʤʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʤʠ ʟʤʽʥʘʤʠ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʙʫʣʠ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ɺɯʊɻʄ ʟʤʽʥ ʟʙʦʢʫ 

ʥʝʡʨʦʥʽʚ ʪʘ ʾʭ ʦʨʛʘʥʝʣ, ʚʦʣʦʢʦʥ, ʩʠʥʘʧʩʽʚ, ʢʦʤʧʦʥʝʥʪʽʚ ɻɽɹ - ʛʝʤʦʢʘʧʽʣʷʨʽʚ. 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʛʽʧʦʢʘʤʧʘ ʱʫʨ̔ʚ 

ɽʢʩʧ ʛʨʫʧʠ ʧʦʢʘʟʘʚ ʧʦʨʫʰʝʥʥʷ ɻɽɹ ʫ ʚʠʛʣʷʜʽ ʨʦʟʰʘʨʫʚʘʥʥʷ, ʪʘʢ ʟʚʘʥʝ 

çʩʢʝʣʝʪʫʚʘʥʥʷè ʩʪʽʥʢʠ ʪʘ ʥʘʙʨʷʢ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʛʝʤʦʢʘʧʽʣʷʨʘ, ʟʘʛʘʣʴʥʠʡ 

ʥʘʙʨʷʢ ʩʪʽʥʢʠ ʛʝʤʦʢʘʧʽʣʷʨʘ. ʊʘʢʦʞ ʚʠʷʚʠʣʠ ʨʽʟʢʦ ʚʠʨʘʞʝʥʠʡ ʥʘʙʨʷʢ 

ʥʝʡʨʦʧʽʣʶ (ʨʠʩ. 6.6). 
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ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2 * - ʛʝʤʦʢʘʧʽʣʷʨ. 

ʈʠʩʫʥʦʢ 6.6 - ɻʝʤʦʢʘʧʽʣʷʨ ʛʽʧʦʢʘʤʧʘ ʱʫʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʅʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʧʝʪʝʭʽʘʣʴʥʠʭ 

ʢʨʦʚʦʚʠʣʠʚʽʚ ʫ ʥʝʡʨʦʧʽʣʽ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʘ ʟ ɺɯʊɻʄ 

(ʨʠʩ. 6.7). 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2. * - ʝʨʠʪʨʦʮʠʪʠ. 

ʈʠʩʫʥʦʢ 6.7 - ʇʝʪʝʭʽʘʣʴʥʠʡ ʢʨʦʚʦʚʠʣʠʚ ʫ ʥʝʡʨʦʧʽʣʽ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ. 

 

ɺ ʥʝʡʨʦʧʽʣʽ ʛʽʧʦʢʘʤʧʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʚʠʷʚʠʣʠ 

ʟʥʘʯʥʠʡ ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ (ʥʘʚʢʦʣʦ ʢʣʽʪʠʥ) ʥʘʙʨʷʢ, ʊʘʢʦʞ ʚʠʟʥʘʯʘʣʦʩʴ 
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ʧʦʪʦʚʱʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʙʨʷʢʫ ʘʢʩʦ-ʘʢʩʦʥʘʣʴʥʠʭ ʩʠʥʘʧʪʠʯʥʠʭ ʟôʻʜʥʘʥʴ, 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʠʥʘʧʪʠʯʥʠʭ ʧʫʭʠʨʮʽʚ, ʧʦʪʦʚʱʝʥʥʷ ʧʦʩʪʩʠʥʘʧʪʠʯʥʦʾ 

ʤʝʤʙʨʘʥʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʤʽʞʩʠʥʘʧʪʠʯʥʦʾ ʱʽʣʠʥʠ. ɺʠʟʥʘʯʘʣʠʩʴ ʧʦʣʽʤʦʨʬʥʽ 

ʥʘʙʨʷʢʣʽ ʤʽʪʦʭʦʥʜʨʽʾ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʮʽʣʽʩʥʽʩʪʶ, ʧʨʦʪʝ ʟʽ ʟʤʝʥʰʝʥʦʶ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ ʢʽʣʴʢʽʩʪʶ ʢʨʠʩʪ. ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʥʝʡʨʦʥʽʚ ʟ ʦʟʥʘʢʘʤʠ ʥʝʢʨʦʙʽʦʟʫ 

ʘʙʦ ʘʧʦʧʪʦʟʫ ʥʝ ʚʠʷʚʠʣʠ. 

ʆʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʟʤʽʥ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʦʩʴ ʟʥʘʯʥʝ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʤʽʻʣʽʥʫ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʛʽʧʦʢʘʤʧʫ ɽʢʩʧ ʱʫʨʽʚ (ʨʠʩ. 6.8). 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2. * - ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʤʽʻʣʽʥʫ. 

ʈʠʩʫʥʦʢ 6.8 - ʈʦʟʰʘʨʫʚʘʥʥʷ ʤʽʻʣʽʥʫ ʚʦʣʦʢʦʥ ʛʽʧʦʢʘʤʧʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʅʘ ʝʣʝʢʪʨʦʥʦʛʨʘʤʽ (ʨʠʩ. 6.9) ʪʘʢʦʞ ʯʽʪʢʦ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ, ʧʦʪʦʚʱʝʥʥʷ ʤʝʤʙʨʘʥʠ ʩʫʜʠʥʠ ʯʝʨʝʟ ʾʾ ʥʘʙʨʷʢ ʪʘ 

ʚʢʨʘʡ ʮʽʢʘʚʦʶ ʟʥʘʭʽʜʢʦʶ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʢʘʚʽʪʘʮʽʡʥʠʭ ʙʫʣʴʙʘʰʦʢ 

ʚ ʧʨʦʩʚʽʪʽ ʩʫʜʠʥ ʛʽʧʦʢʘʤʧʘ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʥʘʚʽʪʴ ʯʝʨʝʟ 1-ʫ ʛʦʜʠʥʫ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ɺʍ. 
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ʇʨʠʤʽʪʢʠ: 1. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, scale bar =500 nm, 2. * - ʝʥʜʦʪʝʣʽʦʮʠʪ, 3. 

* - ʝʨʠʪʨʦʮʠʪʠ, 4. * - ʢʘʚʽʪʘʮʽʡʥʘ ʙʫʣʴʙʘʰʢʘ, 5. * - ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ. 

ʈʠʩʫʥʦʢ 6.9 - ʉʫʜʠʥʘ ʛʽʧʦʢʘʤʧʘ ʱʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʽ ʧʽʩʣʷ ʦʜʥʦʢʨʘʪʥʦʾ ʜʽʾ ɺʍ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ 

ʟʤʽʥʠ ʚ ʥʝʡʨʦʥʘʭ ʽ ʥʝʡʨʦʧʽʣʽ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʫ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʠʬʫʟʥʽʩʪʶ ʧʨʦʷʚʽʚ ʬʽʟʠʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʤʝʤʙʨʘʥ ʪʘ ʦʙʦʣʦʥʦʢ ʷʢ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʣʽʪʠʥ, ʪʘʢ ʽ ʢʣʽʪʠʥ ʛʣʽʾ, ʦʙʦʣʦʥʦʢ 

ʚʽʜʨʦʩʪʢʽʚ ʫ ʚʠʛʣʷʜʽ ʨʦʟʰʘʨʫʚʘʥʥʷ, ʤʝʤʙʨʘʥ ʦʨʛʘʥʝʣ, ʦʩʦʙʣʠʚʦ ʤʽʪʦʭʦʥʜʨʽʡ, 

ʩʪʽʥʦʢ ʢʘʧʽʣʷʨʽʚ, ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ ʫ ʚʠʛʣʷʜʽ ʥʘʙʨʷʢʫ ʥʝʡʨʦʧʽʣʶ ʪʘ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʽ ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʙʘʨ'ʻʨʥʦʾ ʬʫʥʢʮʽʾ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ɻɽɹ, ʨʦʟʚʠʪʦʢ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʘ ʪʘʢʦʞ ʚʪʦʨʠʥʥʽ ʟʤʽʥʠ ʚ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʤʦʟʢʫ ʚʞʝ 

ʯʝʨʝʟ 1-ʥʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ. ʎʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ 

ʧʦʨʫʰʝʥʥʷ ʩʠʥʘʧʪʠʯʥʦʾ ʧʝʨʝʜʘʯʽ, ʟʤʽʥʠ ʤʝʪʘʙʦʣʽʟʤʫ ʥʝʡʨʦʥʽʚ ʪʘ 

ʟʘʛʦʩʪʨʶʚʘʪʠ ʥʝʡʨʦʟʘʧʘʣʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ ʽ 

ʧʦʜʘʣʴʰʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ. 
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6.2 ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʚ 

ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɻʽʩʪʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʬʨʦʥʪʘʣʴʥʦʾ ʢʦʨʠ ʪʘ ʛʽʧʦʢʘʤʧʫ ʪʚʘʨʠʥ ɯʥʪ 

ʛʨʫʧʠ ʱʫʨʽʚ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 6-ʘ ʰʘʨʘʤʠ ʢʣʽʪʠʥ (ʤʦʣʝʢʫʣʷʨʥʠʡ, ʟʦʚʥʽʰʥʽʡ 

ʛʨʘʥʫʣʷʨʥʠʡ, ʟʦʚʥʽʰʥʽʡ ʧʽʨʘʤʽʜʥʠʡ, ʚʥʫʪʨʽʰʥʽʡ ʛʨʘʥʫʣʷʨʥʠʡ, ʚʥʫʪʨʽʰʥʽʡ 

ʧʽʨʘʤʽʜʥʠʡ ʪʘ ʰʘʨ ʧʦʣʽʤʦʨʬʥʠʭ ʢʣʽʪʠʥ) ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʢʦʨʽ ʪʘ 3-ʘ ʰʘʨʘʤʠ 

(ʤʦʣʝʢʫʣʷʨʥʠʡ, ʧʽʨʘʤʽʜʘʣʴʥʠʡ ʪʘ ʰʘʨ ʧʦʣʽʤʦʨʬʥʠʭ ʢʣʽʪʠʥ) ʫ ʛʽʧʦʢʘʤʧʽ. 

ɸʨʪʝʨʽʘʣʴʥʘ ʪʘ ʚʝʥʦʟʥʘ ʮʝʨʝʙʨʘʣʴʥʽ ʩʫʜʠʥʥʽ ʤʝʨʝʞʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʱʫʨʘ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ. ɸʨʪʝʨʽʘʣʴʥʘ ʪʘ ʜʨʝʥʘʞʥʘ ʩʠʩʪʝʤʘ ʤʦʟʢʫ 

ʤʘʣʘ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʢʦʨʢʦʚʠʭ ʪʘ ʧʽʜʢʦʨʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ. ʈʘʜʽʘʣʴʥʠʡ 

ʨʦʟʧʦʜʽʣ ʩʫʜʠʥ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʧʽʚʽʩʥʫʚʘʚ ʟ ʤʝʥʰ 

ʫʧʦʨʷʜʢʦʚʘʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʦʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʢʦʚʠʭ ʛʽʧʦʢʘʤʧʘʣʴʥʠʭ 

ʛʽʣʦʢ ʟʘʜʥʽʭ ʤʦʟʢʦʚʠʭ ʘʨʪʝʨʽʡ ʫ ʛʽʧʦʢʘʤʧʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʟʽʨʮʽʚ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʱʫʨʽʚ ɯʥʪ ʛʨʫʧʠ ʥʝ ʚʠʷʚʣʝʥʦ ʞʦʜʥʦʛʦ ʢʨʦʚʦʚʠʣʠʚʫ, ʧʦʨʫʰʝʥʴ 

ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʥʘʙʨʷʢʫ ʪʘ ʙʫʜʴ-ʷʢʠʭ ʦʟʥʘʢ ʟʘʧʘʣʝʥʥʷ. ʊʢʘʥʠʥʘ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʤʘʣʘ ʨʽʚʥʦʤʽʨʥʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʐʘʨʠ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ ʥʝ ʧʦʨʫʰʝʥʽ, 

ʯʽʪʢʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʢʣʽʪʠʥʠ. 

ʅʘ ʨʠʩʫʥʢʫ 6.10 ɸ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʛʽʧʦʢʘʤʧ ʟ ʛʝʪʝʨʦʛʝʥʥʦʶ ʢʦʨʦʶ, ʚ 

ʷʢʽʡ ʯʽʪʢʦ ʤʦʞʥʘ ʨʦʟʨʽʟʥʠʪʠ ʧʦʚʝʨʭʥʝʚʠʡ ʤʦʣʝʢʫʣʷʨʥʠʡ ʰʘʨ, ʩʝʨʝʜʥʽʡ ʰʘʨ ʽ 

ʛʣʠʙʦʢʠʡ ʰʘʨ ʧʦʣʽʤʦʨʬʥʠʭ ʢʣʽʪʠʥ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʰʘʨʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʧʽʨʘʤʽʜʥʽ ʢʣʽʪʠʥʠ. ʊʘʢʦʞ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʧʨʝʧʘʨʘʪʽ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ 

ʟʽʨʯʘʩʪʽ ʥʝʡʨʦʥʠ ʪʘ ʛʨʘʥʫʣʷʨʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʙʽʣʴʰ ʩʢʫʧʯʝʥʽ ʚ ʰʘʨʽ ʟʝʨʥʠʩʪʠʭ 

ʢʣʽʪʠʥ ʟʫʙʯʘʩʪʦʾ ʟʚʠʚʠʥʠ, ʙʘʛʘʪʦʧʦʣʷʨʥʽ ʚʩʪʘʚʥʽ ʥʝʡʨʦʥʠ ʟʦʥʠ ʉ2, 

ʢʦʨʟʠʥʯʘʩʪʽ ʥʝʡʨʦʥʠ ʟʦʥ ʉ3. 
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ʊʘʣʘʤʫʩ ɯʥʪ ʱʫʨʽʚ (ʨʠʩ. 6.10 ɺ) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʽʨʦʶ ʨʝʯʦʚʠʥʦʶ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʙʽʣʦʾ. ʉʫʜʠʥʥʽ ʩʪʽʥʢʠ ʥʝ ʥʘʙʨʷʢʣʽ ʙʝʟ ʫʰʢʦʜʞʝʥʴ, ʥʝʟʥʘʯʥʦ 

ʥʘʧʦʚʥʝʥʥʽ ʢʨʦʚôʶ ʚʥʘʩʣʽʜʦʢ ʰʚʠʜʢʦʾ ʩʤʝʨʪʽ ʪʚʘʨʠʥ ʯʝʨʝʟ ʜʝʢʘʧʽʪʘʮʽʶ. 

 

ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, 2. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: A 

ʛʽʧʦʢʘʤʧ, scale bar = 100 Õm, ɺ - ʪʘʣʘʤʫʩ, scale bar =100 Õm. 

ʈʠʩʫʥʦʢ 6.10 - ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʙʫʣʠ ʚʩʪʘʥʦʚʠʣʝʥʽ ʚʝʨʠʬʽʢʦʚʘʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ 

ʫʰʢʦʜʞʝʥʥʷ ʷʢ ʪʢʘʥʠʥʠ, ʪʘʢ ʽ ʩʫʜʠʥ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ (ʨʠʩ. 

6.11-6.13). 

ɺ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚʩʪʘʥʦʚʠʣʠ ʥʘʷʚʥʽʩʪʴ ʨʦʟʨʠʚʽʚ 

ʢʘʧʽʣʷʨʽʚ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʘ ʪʘ ʜʝʩʢʚʘʤʘʮʽʾ ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽʶ, 

ʝʢʩʪʨʘʚʘʟʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ ʥʝʟʤʽʥʝʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ. 

ʎʽ ʷʚʠʱʘ ʤʘʣʠ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ ʫ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

(ʨʠʩ. 6.11). 
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ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, scale bar =100 Õm, 2. *  - 

ʨʦʟʨʠʚʠ ʢʘʧʽʣʷʨʽʚ, 3. *  - ʝʢʩʪʨʘʚʘʟʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ, 4. *  - ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ 

ʥʘʙʨʷʢ, 5. *  - ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ. 

ʈʠʩʫʥʦʢ 6.11 - ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (1-ʘ ʜʦʙʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ). 

 

ʊʘʢʦʞ ʚʠʷʚʣʝʥʽ ʜʽʘʧʝʜʝʟʥʽ ʢʨʦʚʦʚʠʣʠʚʠ, ʧʘʨʝʪʠʯʥʦ ʜʠʣʘʪʦʚʘʥʽ ʩʫʜʠʥʠ 

ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʘʫʪʦʨʝʛʫʣʷʮʽʾ ʽ ʥʘʙʨʷʢʫ ʪʢʘʥʠʥʠ ʤʦʟʢʫ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʦʟʥʘʢʘʤʠ ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ (ʨʠʩ. 6.12). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, scale bar =100 Õm, 2. *  - 

ʨʦʟʨʠʚʠ ʢʘʧʽʣʷʨʽʚ, 3. *  - ʝʢʩʪʨʘʚʘʟʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ, 4. *  - ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ 

ʥʘʙʨʷʢ, 5. *  - ʧʘʨʝʪʠʯʥʦ ʨʦʟʰʠʨʝʥʽ ʩʫʜʠʥʠ. 

ʈʠʩʫʥʦʢ 6.12 - ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (1-ʘ ʜʦʙʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ). 
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ʆʢʨʽʤ ʨʦʟʨʠʚʽʚ ʢʘʧʽʣʷʨʽʚ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʤʽʞ 

ʩʫʜʠʥʘʤʠ ʪʘ ʛʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʜʦ ʢʦʤʧʣʝʢʩʫ 

ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨôʻʨʘ. 

ʅʘʨʷʜʫ ʽʟ ʧʦʨʫʰʝʥʥʷʤ ɻɽɹ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʡ ʥʝʦʜʥʦʨʽʜʥʦ 

ʟʘʙʘʨʚʣʝʥʽ ʥʝʡʨʦʥʠ, ʱʦ ʚʚʘʞʘʻʪʴʩʷ ʦʟʥʘʢʦʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʘ ʪʘʢʦʞ 

ʾʭ ʥʘʙʫʭʘʥʥʷ ʽ ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ ʥʘʙʨʷʢ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥ ʛʦʤʝʦʩʪʘʟʫ 

ʥʝʡʨʦʮʠʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʙʫʣʦ ʤʘʩʠʚʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʫʰʢʦʜʞʝʥʴ ʩʫʜʠʥ ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʘ, ʦʩʝʨʝʜʢʠ ʥʝʢʨʦʟʫ ʥʝʡʨʦʥʽʚ ʥʝ 

ʟʫʩʪʨʽʯʘʣʠʩʴ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʦʨʝʢʪʥʫ ʨʦʙʦʪʫ ʚʣʘʩʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʧʨʦ 

ʚʽʨʥʦ ʦʙʨʘʥʠʡ ʪʠʩʢ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ (ʨʠʩ. 6.13). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, scale bar =50 Õm, 2. *  - 

ʨʦʟʨʠʚʠ ʢʘʧʽʣʷʨʽʚ, 3. *  - ʝʢʩʪʨʘʚʘʟʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ, 4. *  - ʨʦʟʨʠʚʠ ʥʝʡʨʦʧʽʣʷ, 5. 

*  - ʥʝʨʽʚʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʽ ʥʝʡʨʦʥʠ. 

ʈʠʩʫʥʦʢ 6.13 - ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (1-ʘ ʜʦʙʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ). 

 

ʊʘʢʦʞ, ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ɽʢʩʧ ʪʚʘʨʠʥ ʬʽʢʩʫʚʘʣʠ ʣʦʢʘʣʽʟʘʮʽʶ ʚʦʛʥʠʱʘ ʫʨʘʞʝʥʥʷ, ʚʠʜ ʪʘ ʭʘʨʘʢʪʝʨ 

ʫʰʢʦʜʞʝʥʥʷ. 



229 

 

ɼʦ ʥʘʡʙʽʣʴʰ ʚʽʟʫʘʣʴʥʠʭ ʪʘ ʧʦʩʪʽʡʥʠʭ ʧʝʨʚʠʥʥʠʭ ʫʰʢʦʜʞʝʥʴ ʧʽʜ ʯʘʩ 

ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʚʽʜʥʦʩʠʣʠ ʜʨʽʙʥʦʚʦʛʥʠʱʝʚʽ ʤʫʣʴʪʠʬʦʢʘʣʴʥʽ 

ʢʨʦʚʦʚʠʣʠʚʠ, ʨʦʟʨʠʚʠ ʩʫʜʠʥ ʤʦʟʢʫ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʨʦʟʨʠʚʠ ʨʝʯʦʚʠʥʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʅʘ ʨʠʩʫʥʢʫ 6.14 ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʘʣʘʤʫʩ 

ʱʫʨʘ ɽʢʩʧ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʝ ʚʠʷʚʣʝʥʽ ʨʦʟʨʠʚʠ 

ʥʝʡʨʦʧʽʣʷ, ʢʨʦʚʦʚʠʣʠʚʠ ʪʘ ʧʘʨʝʪʠʯʥʦ ʨʦʟʰʠʨʝʥʫ ʩʫʜʠʥʫ ʟ ʤʽʢʨʦʨʦʟʨʠʚʘʤʠ ʽ 

ʨʦʟʰʘʨʫʚʘʥʥʷʤ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʩʢʫʧʯʝʥʥʷ ʛʽʧʝʨʭʨʦʤʥʠʭ ʥʝʡʨʦʥʽʚ. 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ʊʘʣʘʤʫʩ. 2. ʃʽʪʝʨʘʤʠ 

ʧʦʟʥʘʯʝʥʦ: ɸ - scale bar = 100 Õm, ɺ - scale bar = 50 Õm), 3. *  - ʨʦʟʨʠʚʠ ʢʘʧʽʣʷʨʽʚ, 4. *  - 

ʝʢʩʪʨʘʚʘʟʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ, 5. *  - ʨʦʟʨʠʚʠ ʥʝʡʨʦʧʽʣʷ, * - ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ 

ʥʘʙʨʷʢ, 6. *  - ʧʘʨʝʪʠʯʥʦ ʨʦʟʰʠʨʝʥʽ ʩʫʜʠʥʠ. 

ʈʠʩʫʥʦʢ 6.14 - ɻ̔ ʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (1-ʘ ʜʦʙʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ). 

 

ʇʘʪʦʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʣʘʤʫʩʘ ʽ ʚʝʥʪʨʘʣʴʥʦʛʦ ʛʽʧʦʢʘʤʧʘ 

ʧʦʢʘʟʘʣʦ ʪʘʢʦʞ ʥʘʷʚʥʽ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʨʦʟʨʠʚʠ ʥʝʡʨʦʧʽʣʷ ʫ ʧʦʨʫʰʝʥʥʷ 

ʢʘʧʽʣʷʨʽʚ ɻɽɹ, ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʢʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʥʝ ʚʠʷʚʠʣʠ. ʊʘʢʦʞ ʯʽʪʢʦ 

ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ ʥʘʙʨʷʢ, ʥʝʨʽʚʥʦʤʽʨʥʘ ʛʽʧʝʨʭʨʦʤʽʷ ʥʝʡʨʦʥʽʚ 

(ʨʠʩ. 6.15). 
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ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, 2. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - 

ʪʘʣʘʤʫʩ, ɺ - ʚʝʥʪʨʘʣʴʥʠʡ ʛʽʧʦʢʘʤʧ, scale bar = 50 Õm, 3. *  - ʨʦʟʨʠʚʠ ʢʘʧʽʣʷʨʽʚ, 4. *  - 

ʝʢʩʪʨʘʚʘʟʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ, 5. *  - ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ ʥʘʙʨʷʢ, * - ʥʘʙʨʷʢ 

ʥʝʡʨʦʧʽʣʶ. 

ʈʠʩʫʥʦʢ 6.15 - ɻ̔ ʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (1-ʘ ʜʦʙʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ). 

 

ʆʮʽʥʢʫ ʧʝʨʚʠʥʥʦʛʦ ʫʨʘʞʝʥʥʷ ʨʝʯʦʚʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʟ 

ɺɯʊɻʄ ʧʨʦʚʦʜʠʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʷʚʣʝʥʠʭ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʚ ʙʘʣʘʭ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʰʢʘʣʦʶ ʦʮʽʥʦʢ (ʪʘʙʣ. 6.1). 

 

ʊʘʙʣʠʮʷ 6.1 - ʐʢʘʣʘ ʦʮʽʥʢʠ ʧʝʨʚʠʥʥʠʭ ʛʽʩʪʦʩʪʨʫʢʪʫʨʥʠʭ ʫʨʘʞʝʥʴ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ɹʘʣ ʊʠʧ ʧʦʰʢʦʜʞʝʥʥʷ ʆʧʠʩʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ 

1 
ʂʨʦʚʦʚʠʣʠʚ ɼʨʽʙʥʦʚʦʛʥʠʱʝʚʘ, ʣʦʢʘʣʴʥʘ, ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʘ 

ʈʦʟʨʠʚ ʥʝʡʨʦʧʽʣʶ ɺʽʜʩʫʪʥʽ 

2 
ʂʨʦʚʦʚʠʣʠʚ 

ɼʨʽʙʥʦʚʦʛʥʠʱʝʚʠʡ, ʙʘʛʘʪʦʚʦʛʥʠʱʝʚʠʡ ʘʙʦ 

ʚʝʣʠʢʦʚʦʛʥʠʱʝʚʠʡ ʜʠʬʫʟʥʠʡ, 

ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʠʡ 

ʈʦʟʨʠʚ ʥʝʡʨʦʧʽʣʶ ɺʽʜʩʫʪʥʽ 

3 

ʂʨʦʚʦʚʠʣʠʚ 
ɺʝʣʠʢʦʚʦʛʥʠʱʝʚʽ, ʤʫʣʴʪʠʬʦʢʘʣʴʥʽ ʘʙʦ 

ʩʫʙʘʨʘʭʥʦʾʜʘʣʴʥʽ, ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʽ 

ʈʦʟʨʠʚ ʥʝʡʨʦʧʽʣʶ 
ʈʦʟʨʠʚ ʩʽʨʦʾ ʘʙʦ ʙʽʣʦʾ ʨʝʯʦʚʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʨʦʟʨʠʚʫ 
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ʋ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ 

ʪʚʝʨʜʦʾ ʤʦʟʢʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʪʦʩʦʚʥʦ ʜʦ ʩʝʨʝʜʠʥʥʦʾ 

ʫʤʦʚʥʦʾ ʣʽʥʽʾ ʧʨʠ ʘʥʘʣʽʟʽ ʟʨʽʟʽʚ ʣʦʙʥʠʭ ʚʽʜʜʽʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ 

ʩʪʫʧʽʥʴ ʽ ʧʦʰʠʨʝʥʥʷ ʫʰʢʦʜʞʝʥʴ (ʢʨʦʚʦʚʠʣʠʚʠ, ʨʦʟʨʠʚʠ ʤʦʟʢʦʚʦʾ ʪʢʘʥʠʥʠ) 

ʙʫʣʠ ʘʩʠʤʝʪʨʠʯʥʠʤʠ, ʤʘʣʠ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʰʢʘʣʽ ʦʮʽʥʢʠ ʧʝʨʚʠʥʥʠʭ 

ʛʽʩʪʦʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʪʘʙʣ. 6.1) ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʽʥʜʝʢʩ 

ʫʰʢʦʜʞʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ (2,34Ñ0,52 ʦʜ.) 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ (0,83Ñ0,41 ʦʜ.), ʪʦʙʪʦ ʽʥʜʝʢʩ ʚ ɽʢʩʧ ʛʨʫʧʽ ʙʫʚ 

ʟʥʘʯʥʦ ʚʠʱʝ - ʥʘ 65%, ʧʨʠ ʨ<0,05 ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʥʘʚʽʪʴ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʟ 

ʪʠʩʢʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʨʠʩ. 6.16). 

 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɺʝʨʪʠʢʘʣʴʥʘ ʰʢʘʣʘ - ʽʥʜʝʢʩ ʫʰʢʦʜʞʝʥʥʷ ʤʦʟʢʫ, 2. * - ʚʠʧʘʜʢʠ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ<0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ɽʢʩʧ (n=24) ʪʘ ʂʦʥʪʨ (n=24). 

ʈʠʩʫʥʦʢ 6.16 - ɹʘʣʴʥʘ ʦʮʽʥʢʘ ʧʝʨʚʠʥʥʠʭ ʛʽʩʪʦʩʪʨʫʢʪʫʨʥʠʭ ʫʨʘʞʝʥʴ  

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ. 

 



232 

 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ ʟʤʽʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚ̔ ʜʥʦʩʥʘ ʧʣʦʱʘ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʪʘ ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ ʫ ʢʦʨʽ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʘ 1,3Ñ0,06% (ʨʠʩ. 6.17 ɸ). 

ʆʜʥʦʯʘʩʥʦ, ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʪʘ ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ 

ʥʘʙʨʷʢʫ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʘ 5,1Ñ0,04%, ʱʦ 

ʥʘ 75% (ʨ<0,01) ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢ ʂʦʥʪʨ ʪʚʘʨʠʥ (ʨʠʩ. 6.17 ɺ). 

ɺ ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʥʘʙʨʷʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʪʘʥʦʚʠʣʘ 1,9Ñ0,05% (ʨʠʩ. 6.17 C), ʫ ɽʢʩʧ ʱʫʨʽʚ - 4,7Ñ0,04%, ʱʦ 

ʥʘ 60% (ʨ<0,01) ʚʠʱʝ (ʨʠʩ. 6.17 D). 

 

 

 

ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ: ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ, 2. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: A - ʢʦʨʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʂʦʥʪʨ ʱʫʨʘ, B - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʘ, C - ɻʽʧʦʢʘʤʧ ʂʦʥʪʨ 

ʱʫʨʘ (n=24), D - ɻʽʧʦʢʘʤʧ ɽʢʩʧ ʱʫʨʘ. 

ʈʠʩʫʥʦʢ 6.17 - ʎʠʬʨʦʚʠʡ ʘʥʘʣʽʟ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʫ ʱʫʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʛʽʥʽʚ ImageJ. 

 

ʂʣʽʪʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʚʠʤʘʛʘʻ ʘʜʝʢʚʘʪʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʽ ʚʝʥʦʟʥʦʛʦ ʚʽʜʪʦʢʫ. 

ʉʫʜʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨôʻʨʘ, 

ʱʦ ʚʽʜʦʢʨʝʤʣʶʻ ʡʦʛʦ ʧʘʨʝʥʭʽʤʫ ʚʽʜ ʢʨʦʚʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʣʶʯʥʦ ʚʠʙʽʨʢʦʚʝ 

ʥʘʜʭʦʜʞʝʥʥʷ ʨʝʯʦʚʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝʡʨʦʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʜʦ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʯʽʪʢʦ ʨʝʛʫʣʶʻ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʢʨʦʚ ʨʝʯʦʚʠʥ ʟ ʤʦʟʢʫ. ɻɽɹ 
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ʚʢʣʶʯʘʻ ʥʝʧʝʨʝʨʚʥʠʡ ʝʥʜʦʪʝʣʽʡ ʛʝʤʦʢʘʧʽʣʷʨʽʚ ʽʟ ʱʽʣʴʥʠʤʠ ʤʽʞʢʣʽʪʠʥʥʠʤʠ 

ʢʦʥʪʘʢʪʘʤʠ, ʷʢʽ ʚʣʘʩʥʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʙʽʨʢʦʚʫ ʾʭ ʧʨʦʥʠʢʥʽʩʪʴ, ʪʘ ʱʽʣʴʥʫ 

ʧʦʪʦʚʱʝʥʫ ʙʘʟʘʣʴʥʫ ʤʝʤʙʨʘʥʫ, ʱʦ ʻ ʩʫʮʽʣʴʥʦʶ. ʉʫʜʠʥʠ ɻɽɹ ʦʭʦʧʣʶʶʪʴ 

ʥʽʞʢʠ ʘʩʪʨʦʮʠʪʽʚ, ʬʦʨʤʫʶʪʴ ʥʝʧʝʨʝʨʚʥʠʡ ʰʘʨ ʪʘ ʨʝʛʫʣʶʶʪʴ ʨʦʙʦʪʫ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʽ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʦʙʣʠʚʫ ʧʨʦʥʠʢʥʽʩʪʴ ʮʴʦʛʦ ʙʘʨôʻʨʫ 

(ʨʠʩ. 6.18). 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, scale bar = 50 Õm, 2. *  - ʩʫʜʠʥʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʈʠʩʫʥʦʢ 6.18 - ʇʦʧʝʨʝʢʦʚʠʡ ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʟʨʽʟ ʧʽʜʦʙʦʣʦʥʢʦʚʦʾ ʩʫʙʧʽʘʣʴʥʦʾ 

ʘʨʪʝʨʽʾ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʇʦʨʫʰʝʥʥʷ ʩʫʜʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʩʪʽʥʢʘ ʷʢʠʭ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʦʚʦʾ 

ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨôʻʨʘ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ɽʢʩʧ ʱʫʨʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʝʨ̔ʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʯʠʥʘʶʯʠ ʟ 1-ʾ ʜʦʙʠ. 

ʉʝʨʝʜ ʟʤʽʥ, ʷʢʽ ʚʠʥʠʢʘʣʠ ʚ ʩʫʜʠʥʘʭ ʤʦʟʢʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʫʧʨʦʜʦʚʞ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʧʨʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʤʘʣʠ ʬʦʢʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʚ ʢʦʨʪʠʢʘʣʴʥʠʭ ʪʘ ʛʽʧʦʢʘʤʧʘʣʴʥʠʭ ʛʝʤʦʢʘʧʽʣʷʨʘʭ, 

ʚʝʥʫʣʷʨʥʽʡ ʣʘʥʮʽ ʧʽʜʦʙʦʣʦʥʢʦʚʠʭ ʩʫʜʠʥ; ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ ʝʥʜʦʪʝʣʽʶ 

ʦʙʤʽʥʥʠʭ ʩʫʜʠʥ; ʥʝʨʽʚʥʦʤʽʨʥʝ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʩʫʜʠʥ ʤʦʟʢʫ. 

ʇʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʪʽʥʢʠ ʩʫʜʠʥ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʦʷʚʦʶ 

ʜʽʘʧʝʜʝʟʥʠʭ ʪʘ ʜʨʽʙʥʦʚʦʛʥʠʱʝʚʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ, ʚʠʭʦʜʦʤ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ 



234 

 

ʬʦʨʤʫʚʘʥʥʷʤ ʥʘʚʢʦʣʦʩʫʜʠʥʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ ʟ ʧʦʣʽʤʦʨʬʥʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ ʥʘ 

1-ʫ ʜʦʙʫ (ʨʠʩ. 6.19 ɸ) ʽ ʟʙʝʨʝʛʣʦʩʴ ʥʘ 3-ʶ (ʨʠʩ. 6.19 ɺ) ʽ ʥʘ 7-ʫ ʜʦʙʫ (ʨʠʩ. 6.19 

ʉ) ʚ ʛʨʫʧʽ ɽʢʩʧ ʪʚʘʨʠʥ. 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ: ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ, scale bar = 50 Õm, 2. ʃʽʪʝʨʘʤʠ 

ʧʦʟʥʘʯʝʥʦ: ɸ - 1 ʜʦʙʘ (n=4), ɺ - 3 ʜʦʙʘ (n=4), C - 7 ʜʦʙʘ (n=4), D - 14 ʜʦʙʘ (n=4), E - 21 ʜʦʙʘ 

(n=4), F - 28 ʜʦʙʘ (n=4) ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ), 3. *  - ʩʫʜʠʥʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 4. * - 

ʨʦʟʨʠʚ ʩʫʜʠʥʠ, 5. * - ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ. 

ʈʠʩʫʥʦʢ 6.19 - ʉʫʙʧʽʘʣʴʥʽ ʩʫʜʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ. 

 

ɼʦ ʢʽʥʮʷ ʪʨʝʪʴʦʛʦ ʪʠʞʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʛʽʩʪʦʧʨʝʧʘʨʘʪʘʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʥʘʤʠ ʬʽʢʩʫʚʘʣʦʩʷ ʥʝʨʽʚʥʦʤʽʨʥʝ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʩʫʜʠʥ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʷʢʝ ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʭʽʜʥʦʩʪʽ 

ʛʝʤʦʢʘʧʽʣʷʨʽʚ ʚʥʘʩʣʽʜʦʢ ʥʘʙʨʷʢʫ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʧʦʨʫʰʝʥʥʷʤ 

ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʪʘʟʽʚ ʪʘ ʘʛʨʝʛʘʮʽʻʶ 

ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ (ʨʠʩ. 6.19 D, E, F). ʊʘʢʦʞ ʥʘ ʧʨʦʭʽʜʥʽʩʪʴ 

ʛʝʤʦʢʘʧʽʣʷʨʥʦʛʦ ʨʫʩʣʘ ʚʧʣʠʚʘʚ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ, ʷʢʠʡ ʟʨʦʩʪʘʚ ʚ 

ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ (ʨʠʩ. 6.19 ʉ). 
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ʅʘʡʙʽʣʴʰʫ ʫʚʘʛʫ, ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʧʨʠʚʝʨʪʘʶʪʴ 

ʟʤʽʥʠ ʚ ʮʝʨʝʙʨʘʣʴʥʽʡ ʩʫʜʠʥʥʽʡ ʩʠʩʪʝʤʽ. ɺ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʷʢ 

ʨʝʛʽʦʥʘʨʥʦʛʦ, ʪʘʢ ʽ ʜʠʬʫʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʅʘ ʨʠʩʫʥʢʫ 6.20 (ɸ) ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʟʨʽʟ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʘ ʥʘ 14-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʜʝ ʯʽʪʢʦ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʝ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ 

ʧʽʜʦʙʦʣʦʥʢʦʚʠʭ ʪʘ ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʠʭ ʩʫʜʠʥ, ʘ ʪʘʢʦʞ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʪʘ 

ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ ʥʘʙʨʷʢ. 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ: ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ, 2. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (14 ʜʦʙʘ (n=4), scale bar = 100 Õm), ɺ - ʛʽʧʦʢʘʤʧ (14 ʜʦʙʘ (n=4), scale bar = 

100 Õm), ʉ - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (21 ʜʦʙʘ (n=4), scale bar = 100 Õm), D - ʛʽʧʦʢʘʤʧ (21 

ʜʦʙʘ (n=4), scale bar = 50 Õm), 3. *  - ʨʦʟʨʠʚʠ ʢʘʧʽʣʷʨʽʚ, 4. *  - ʧʘʨʝʪʠʯʥʦ ʨʦʟʰʠʨʝʥʽ ʩʫʜʠʥʠ, 

5. *  - ʥʘʙʨʷʢ ʥʝʡʨʦʧʽʣʶ, 6. *  - ʥʝʨʽʚʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʽ ʥʝʡʨʦʥʠ, 7. * - ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ 

ʥʘʙʨʷʢ. 

ʈʠʩʫʥʦʢ 6.20 - ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʇʦʜʽʙʥʫ ʛʽʩʪʦʣʦʛʽʯʥʫ ʢʘʨʪʠʥʫ, ʘ ʪʘʢʦʞ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ 

(ʛʽʧʝʨʭʨʦʤʽʶ) ʥʝʡʨʦʥʽʚ ʫ 14-ʫ ʜʦʙʫ ʚʩʪʘʥʦʚʠʣʠ ʡ ʚ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ 

(ʨʠʩ. 6.20 ɺ). ʅʘ 21-ʫ ʜʦʙʫ ʚ ʢʦʨʽ ʛʽʧʦʢʘʤʧʘ ɽʢʩʧ ʱʫʨʽʚ (ʨʠʩ. 6.20 ʉ) ʦʢʨʽʤ 

ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʩʫʜʠʥ, ʚʩʪʘʥʦʚʠʣʠ ʥʘʷʚʥʽ ʧʘʨʝʪʠʯʥʦ ʨʦʟʰʠʨʝʥʽ 
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ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʽ ʚʝʥʠ ʪʘ ʚʝʥʫʣʠ. ɸ ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʫ 21-ʫ ʜʦʙʫ 

ʜʦʜʘʪʢʦʚʦ ʜʦ ʟʙʝʨʝʞʝʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʩʫʜʠʥ ʧʦʤʽʪʠʣʠ 

ʛʽʧʝʨʝʦʟʠʥʦʬʽʣʴʥʽ ʥʝʡʨʦʥʠ ʪʘ ʚʠʨʘʟʥʠʡ ʥʘʙʨʷʢ ʫ ʩʫʙʛʨʘʥʫʣʷʨʥʦʤʫ ʰʘʨʽ (ʨʠʩ. 

6.20 D). 

ʇʦʜʘʣʴʰʝ ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʦʢʘʟʘʣʦ ʟʙʝʨʝʞʝʥʥʷ ʡ ʫ 28-

ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ 

ʧʽʜʦʙʦʣʦʥʢʦʚʠʭ ʪʘ ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʠʭ ʩʫʜʠʥ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʪʘ 

ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ ʥʘʙʨʷʢ, ʧʘʨʝʪʠʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʜʨʝʥʘʞʥʠʭ 

ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʠʭ ʩʫʜʠʥ, ʘ ʪʘʢʦʞ ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʛʽʧʝʨʝʦʟʠʥʦʬʽʣʴʥʽ ʥʝʡʨʦʥʠ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ʨʠʩ. 6.21 ɸ) ʪʘ ʫ 

ʛʽʧʦʢʘʤʧʽ (ʨʠʩ. 6.21 ɺ) ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ. 

 

 
ʇʨʠʤʽʪʢʠ: 1. ɿʘʙʘʨʚʣʝʥʥʷ: ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ, 2. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (28 ʜʦʙʘ (n=4), scale bar = 50 Õm), ɺ - ʛʽʧʦʢʘʤʧ (28 ʜʦʙʘ (n=4), scale bar = 

100 Õm), 3. *  - ʥʘʙʨʷʢ ʥʝʡʨʦʧʽʣʶ, 4. *  - ʥʝʨʽʚʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʽ ʥʝʡʨʦʥʠ, 5. * - 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ. 

ʈʠʩʫʥʦʢ 6.21 - ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʗʢ ʧʦʢʘʟʘʣʠ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʷʢ ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʘʢ ʽ ʚ 

ʛʽʧʦʢʘʤʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ɻɽɹ ʙʝʟ ʾʭ 

ʤʝʭʘʥʽʯʥʦʛʦ ʨʦʟʨʠʚʫ, ʱʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʶ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʨʦʚʽ ʚ ʥʝʡʨʦʧʽʣʽ, ʷʢʽ, ʚʦʯʝʚʠʜʴ, ʧʨʦʥʠʢʘʣʠ ʜʽʘʧʝʜʝʟʥʦ. ʊʘʢʦʞ ʚʠʷʚʠʣʠ 

ʟʥʘʯʥʠʡ ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ, ʧʘʨʘʚʘʟʘʣʴʥʠʡ ʥʘʙʨʷʢ, ʱʦ ʧʦʚôʷʟʘʥʠʡ ʚ ʧʝʨʰʫ 
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ʯʝʨʛʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʝʛʫʣʷʮʽʾ ʥʘ ʨʽʚʥʽ ʥʝʨʚʦʚʦ-ʩʫʜʠʥʥʦʾ ʦʜʠʥʠʮʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʚ ʥʘʩʣʽʜʦʢ ʧʨʷʤʦʾ ʽʤʧʫʣʴʩʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʜʽʾ ɺʍ ʟ ʧʦʜʘʣʴʰʠʤ ʟʩʫʚʦʤ, 

ʨʦʟʪʷʛʥʝʥʥʷʤ ʪʘ ʨʦʟʰʘʨʫʚʘʥʥʷʤ ʤʦʟʢʦʚʠʭ ʩʫʜʠʥ ʽ ʨʦʟʨʠʚʦʤ ʤʦʟʢʦʚʦʾ 

ʨʝʯʦʚʠʥʠ. ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʬʘʨʙʥʠʢʘ (ʛʝʤʘʪʦʢʩʠʣʽʥʫ ʪʘ ʝʦʟʠʥʫ) 

ʫ ʢʣʽʪʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘ ʩʘʤʝ ʛʽʧʝʨʭʨʦʤʽʷ, ʚʢʘʟʫʶʪʴ ʥʘ ʪʨʠʚʘʣʽ 

ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʮʠʭ ʢʣʽʪʠʥ. 

 

6.3 ɸʥʘʣʽʟ ʝʢʩʧʨʝʩʽʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫʰʢʦʜʞʝʥʥʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

 

ɺ ʟʚôʷʟʢʫ ʽʟ ʥʘʷʚʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ 

ʙʘʨ'ʻʨʘ, ʮʽʣʽʩʥʦʩʪʽ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʨʦʚʦʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʱʫʨʽʚ 

ʟ ʣʝʛʢʦʶ ʚʠʙʫʭʦʚʦ-ʽʥʜʫʢʦʚʘʥʦʶ ʪʨʘʚʤʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʜʦʩʣʽʜʠʪʠ ʩʪʫʧʽʥʴ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʫ ʛʽʧʦʢʩʽʾ ʪʘ ʽʰʝʤʽʾ ï eNOS. ɸʜʞʝ ʚʽʜʦʤʦ, 

ʱʦ ʬʽʟʽʦʣʦʛʽʯʥʦ eNOS ʻ ʢʣʶʯʦʚʠʤ ʝʥʟʠʤʦʤ ʜʣʷ ʩʠʥʪʝʟʫ ʦʢʩʠʜʫ ʘʟʦʪʫ (NO) ʚ 

ʝʥʜʦʪʝʣʽʾ ʩʫʜʠʥ. ɺ ʩʚʦʶ ʯʝʨʛʫ, NO ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ, ʱʦ 

ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʜʦ ʤʦʟʢʦʚʠʭ ʪʢʘʥʠʥ. ɸʜʝʢʚʘʪʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ eNOS ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ 

ʢʨʦʚʦʪʦʢʫ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ. ɺʠʚʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ eNOS ʩʫʜʠʥ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ɺɯʊɻʄ ʩʧʨʠʷʪʠʤʝ ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ ʧʨʦ 

ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʤʦʟʢʫ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ʮʠʨʢʫʣʷʮʽʶ ʢʨʦʚʽ ʽ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʪʘʢʦʛʦ ʚʠʜʫ ʪʨʘʚʤʠ. ʊʘʢʦʞ, ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʧʦʤʘʛʘʪʠʤʫʪʴ ʨʦʟʨʦʙʮʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ, ʱʦ ʤʦʜʫʣʶʶʪʴ ʡʦʛʦ ʘʢʪʠʚʥʽʩʪʴ, ʜʣʷ 

ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ ʪʘ ʢʨʦʚʦʪʦʢʫ ʧʨʠ ʧʘʪʦʣʦʛʽʾ ʤʦʟʢʫ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

ʅʝʟʥʘʯʥʫ ʝʢʩʧʨʝʩʽʶ eNOS ʚʠʷʚʠʣʠ ʫ ʚʟʽʨʮʷʭ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʘʣʘʥʩʦʚʘʥʫ ʨʝʛʫʣʷʮʽʶ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʪʘ, 
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ʚʽʜʧʦʚʽʜʥʦ, ʧʨʦ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʦʙʪʦ ʻ 

ʥʦʨʤʘʣʴʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʷʚʠʱʝʤ (ʨʠʩ. 6.22). 

 

 

ʇʨʠʤʽʪʢʘ. ʉʪʨʽʣʢʦʶ ʫʢʘʟʘʥʘ ʥʘʷʚʥʘ ʝʢʩʧʨʝʩʽʷ eNOS, scale bar = 20 Õm. 

ʈʠʩʫʥʦʢ 6.22 - ɽʢʩʧʨʝʩʽʷ eNOS ʫ ʩʫʙʧʽʘʣʴʥʽʡ ʘʨʪʝʨʽʾ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

ɺʽʟʫʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ eNOS ʚ ʩʫʜʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʪʚʘʨʠʥ 

ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʫ ʝʢʩʧʨʝʩʽʶ ʮʴʦʛʦ ʝʥʟʠʤʫ ʚ ʩʫʜʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʟ 

ɺɯʊɻʄ ʫ 1-ʫ (ʨʠʩ. 6.23 ɸ) ʪʘ 3-ʶ ʜʦʙʫ (ʨʠʩ. 6.23 ɺ). 

ʌʦʨʤʘ ʩʫʜʠʥ, ʚ ʷʢʠʭ ʥʘʤʠ ʚʽʜʟʥʘʯʘʣʘʩʴ ʝʢʩʧʨʝʩʽʷ eNOS, ʤʘʣʘ 

ʛʦʬʨʦʧʦʜʽʙʥʠʡ ʚʠʛʣʷʜ, ʰʘʨ ʝʥʜʦʪʝʣʽʶ ʪʘ ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ ʧʦʪʦʚʱʝʥʽ ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʙʨʷʢʫ, ʯʘʩʪʠʥʘ ʩʫʜʠʥ ʙʫʣʘ ʧʘʨʝʪʠʯʥʦ ʨʦʟʰʠʨʝʥʘ ʘʙʦ ʢʦʣʘʧʩʦʚʘʥʘ 

(ʨʠʩ. 6.23 ɸ, ɺ). 

ɺ ʜʠʥʘʤʽʮʽ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʙʽʛʫ, ʟ 7-14-ʾ ʜʦʙʠ (ʨʠʩ. 6.23 ʉ, D) 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ɺɯʊɻʄ, ʝʢʩʧʨʝʩʽʷ eNOS ʫ ʩʫʜʠʥʘʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʽ ʥʘ 21-ʫ (ʨʠʩ. 6.23 ɽ) ʪʘ 28-

ʫ (ʨʠʩ. 6.23 F) ʜʦʙʫ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʚʟʽʨʮʽʚ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ. 

ʇʨʦʪʝ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʩʫʜʠʥ ʚʩʝ ʱʝ ʟʙʝʨʽʛʘʣʦʩʴ. 
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ʇʨʠʤʽʪʢʠ: 1. ʉʪʨʽʣʢʘʤʠ ʫʢʘʟʘʥʘ ʥʘʷʚʥʘ ʝʢʩʧʨʝʩʽʷ eNOS, scale bar = 20 Õm, 2. 

ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - 1 ʜʦʙʘ (n=4), ɺ - 3 ʜʦʙʘ (n=4), C - 7 ʜʦʙʘ (n=4), D - 14 ʜʦʙʘ (n=4), 

E - 21 ʜʦʙʘ (n=4), F - 28 ʜʦʙʘ (n=4) ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, scale bar = 20 Õm. 

 

ʈʠʩʫʥʦʢ 6.23 - ɽʢʩʧʨʝʩʽʷ eNOS ʫ ʩʫʜʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʊʘʢʽ ʟʤʽʥʠ ʫ ʧʝʨʽʦʜ 1-3-ʷ ʜʦʙʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʘʢʪʠʚʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʟ ʽʥʰʦʛʦ, ʤʦʞʫʪʴ 

ʩʧʨʠʯʠʥʠʪʠ ʾʭ ʨʦʟʚʠʪʦʢ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʞʠʚʣʝʥʥʷ ʪʢʘʥʠʥ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʪʘʢʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʛʦʤʦʶ ʣʘʥʢʦʶ ʫ ʧʘʪʦʛʝʥʝʟʽ 

ʚʪʦʨʠʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʥʽʚ ʪʘ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ɸ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʯʝʨʝʟ ʚʘʟʦʜʠʣʘʪʘʮʽʶ ʪʘʢʦʞ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʘʙʨʷʢʫ ʤʦʟʢʦʚʦʾ 

ʨʝʯʦʚʠʥʠ. 

ʊʘʢʦʞ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ 

ʪʘ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʫ MMP-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ 
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ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʛʨʫʧ. ʎʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʪʠʤ, ʱʦ MMP-2 

ʚʚʘʞʘʻʪʴʩʷ ʤʘʨʢʝʨʦʤ ʫʰʢʦʜʞʝʥʥʷ ʩʫʜʠʥ, ʥʝʡʨʦʥʽʚ, ʥʘʙʨʷʢʫ ʪʘ ʟʘʧʘʣʝʥʥʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺʽʜʦʤʦ, ʱʦ MMP-2 ʥʘʣʝʞʠʪʴ ʜʦ ʩʽʤʝʡʩʪʚʘ ʤʘʪʨʠʢʩʥʠʭ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʝʤʦʜʝʣʶʚʘʥʥʽ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʟʦʢʨʝʤʘ ʨʦʟʱʝʧʣʶʶʯʠ ʢʦʤʧʦʥʝʥʪʠ ʙʘʟʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ ʩʫʜʠʥ. ɿʘ ʫʯʘʩʪʶ MMP-2, ʱʦ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʣʽʪʠʥ 

ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʧʨʦʮʝʩʽʚ 

ʧʨʦʪʝʦʣʽʟʫ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ, ʷʢʽ ʻ ʬʘʢʪʦʨʘʤʠ ʚʪʦʨʠʥʥʦʾ 

ʘʣʴʪʝʨʘʮʽʾ, ʟʦʢʨʝʤʘ ʡ ʧʨʠ ɺɯʊɻʄ, ʤʦʞʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʢʪʠʚʫʚʘʪʠ 

ʣʘʪʝʥʪʥʫ MMP-2. ʊʦʞ, ʧʽʜʚʠʱʝʥʘ ʘʢʪʠʚʥʽʩʪʴ MMP-2 ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʫʰʢʦʜʞʝʥʥʷʤ ɻɽɹ, ʜʝʛʨʘʜʘʮʽʻʶ ʩʫʜʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʨʦʟʚʠʪʢʦʤ ʥʘʙʨʷʢʫ 

ʤʦʟʢʫ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 

ʫ ʚʟʽʨʮʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʘ ʂʦʥʪʨ ʪʚʘʨʠʥ, ʘʥʘʣʽʟ ʷʢʠʭ ʚʠʢʦʥʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ImageJ (ʨʠʩ. 6.24-6.30). 

 

 
ʇʨʠʤʽʪʢʘ. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ɺ - ʛʽʧʦʢʘʤʧ. 

ʈʠʩʫʥʦʢ 6.24 - ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 
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ʅʘ ʨʠʩʫʥʢʫ 6.24 ʯʽʪʢʦ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʝʢʩʧʨʝʩʽʷ ʄʄʈ-2, ʱʦ 

ʤʘʻ ʨʝʛʫʣʷʪʦʨʥʝ ʟʥʘʯʝʥʥʷ. ɻʽʩʪʦʛʨʘʤʘ ʜʝʤʦʥʩʪʨʫʻ ʧʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʷʩʢʨʘʚʦʩʪʽ (ʽʥʪʝʥʩʠʚʥʦʩʪʽ) ʧʦʤʽʯʝʥʠʭ ʤʘʨʢʝʨʦʤ ʩʪʨʫʢʪʫʨ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ MMP-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ ʙʫʣʦ ʥʘ ʨʽʚʥʽ 252,11Ñ8,49 ʦʜ. ɺ ʛʽʧʦʢʘʤʧʽ ʂʦʥʪʨ 

ʪʚʘʨʠʥ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ MMP-2 ʙʫʣʦ ʥʘ ʨʽʚʥʽ 

254,75Ñ3,39 ʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ 

ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʚʩʪʘʥʦʚʠʣʠ ʩʝʨʝʜʥʶ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʫ ʤʝʞʘʭ 0,11Ñ0,002 ʦʜ., ʘ ʚ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʙʫʚ ʥʘ ʨʽʚʥʽ 0,10Ñ0,001 ʦʜ. 

ʎʝʡ ʞʝ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ 

ʟʘʙʘʨʚʣʝʥʥʷ ʮʠʪʦʧʣʘʟʤʠ ʥʝʡʨʦʥʽʚ ʙʫʣʦ ʨʽʚʥʦʤʽʨʥʠʤ, ʘʣʝ ʧʦʜʝʢʫʜʠ ʚʠʟʥʘʯʘʣʠ 

ʚʦʛʥʠʱʝʚʽ ʨʝʘʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʤʽʩʮʷʭ ʩʢʫʧʯʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʝʡʨʦʥʽʚ, 

ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʽʚ ʪʘ ʘʩʪʨʦʮʠʪʽʚ. 

ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʦʢʘʟʘʣʘ ʢʦʣʠʚʘʥʥʷ ʚʽʜ 240,05Ñ35,03 ʦʜ. 

(ʥʘʡʩʚʽʪʣʽʰʠʡ ʟʨʘʟʦʢ) ʜʦ 217,66Ñ11,31 ʦʜ. (ʥʘʡʪʝʤʥʽʰʠʡ) ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʦʙʪʦ ʫ 28-ʫ ʜʦʙʫ ʚʩʪʘʥʦʚʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 (ʥʘ 9%, ʨ>0,05). 

ɸʥʘʣʽʟ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʢʣʽʪʠʥ ʛʽʧʦʢʘʤʧʘ ɽʢʩʧ ʪʚʘʨʠʥ ʟ 1-ʾ ʜʦ 

7-ʾ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʮʠʬʨʠ ʢʦʣʠʚʘʣʠʩʷ ʚʽʜ 247,64Ñ18,18 ʦʜ. 

(ʥʘʡʩʚʽʪʣʽʰʠʡ ʟʨʘʟʦʢ) ʜʦ 199,58Ñ26,97 ʦʜ. (ʥʘʡʪʝʤʥʽʰʠʡ) ʚʽʜʧʦʚʽʜʥʦ ʡ ʜʦ 

223,03Ñ14,81 ʦʜ. ʫ 28-ʫ ʜʦʙʫ. 

ʆʮʽʥʢʘ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʧʦʢʘʟʘʣʘ ʢʦʣʠʚʘʥʥʷ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʫ ʤʝʞʘʭ ʟ 4,48Ñ0,03 ʦʜ. ʜʦ 3,96Ñ0,02 ʦʜ., ʪʦʙʪʦ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʥʠʞʝʥʥʷ ʥʘ 12% (ʨ>0,05), ʘ ʚ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʚ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟ 4,23Ñ0,08 ʦʜ. ʜʦ 7,27Ñ0,81 ʦʜ., ʥʘ 42%, ʧʨʠ ʨ<0,05 

(ʨʠʩ. 6.25-6.30). 
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ɺ ʮʽʣʦʤʫ ʚʩʪʘʥʦʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʫ ʄʄʈ-2 ʚ ʜʠʥʘʤʽʮʽ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʚ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, 

ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʥʽʚ ʪʘ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʱʦ ʤʘʻ ʧʨʦʛʥʦʩʪʠʯʥʦ 

ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ. ʇʨʦʪʝ, ʚ ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ ʚʩʪʘʥʦʚʠʣʠ ʟʨʦʩʪʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʠ. 

ɸʥʘʣʽʟ ʨʠʩʫʥʢʘ 6.25 ʧʦʢʘʟʘʚ ʟʥʘʯʥʫ ʝʢʩʧʨʝʩʽʶ ʄʄʈ-2 ʚ ʤʽʩʮʷʭ 

ʣʦʢʘʣʽʟʘʮʽʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʝʡʨʦʥʽʚ ʷʢ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ɸ), ʪʘʢ ʽ ʫ 

ʛʽʧʦʢʘʤʧʽ (ɺ). ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 

ʧʦʢʘʟʘʣʘ, ʱʦ ʫ 1-ʫ ʜʦʙʫ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʣʦ ʫ ʤʝʞʘʭ 240,05Ñ35,03 ʦʜ., ʱʦ ʤʘʣʦ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 5% (p>0,05) ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ. 

ʇʨʦʪʝ, ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʫ 

1-ʫ ʜʦʙʫ ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ ʙʫʣʘ ʫ ʤʝʞʘʭ 4,48Ñ0,03 ʦʜ., ʱʦ ʥʘ 98% (ʨ<0,01) 

ʚʠʱʝ ʟʘ ʪʘʢʫ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ. 

 

 
ʇʨʠʤʽʪʢʘ. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ɺ - ʛʽʧʦʢʘʤʧ. 

ʈʠʩʫʥʦʢ 6.25 - ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

 

ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʄʄʈ-2 ʙʫʣʘ ʚ 

ʤʝʞʘʭ 247,64Ñ18,18 ʦʜ., ʱʦ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 3% (ʨ>0,05) ʟʘ 
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ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʚʟʽʨʮʷʭ ʛʽʧʦʢʘʤʧʘ ʂʦʥʪʨ ʪʚʘʨʠʥ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ 

ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 4,23Ñ0,08 ʦʜ., ʱʦ ʥʘ 98% 

(ʨ<0,001) ʙʽʣʴʰʝ, ʥʽʞ ʫ ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ. 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʄʄʈ-2 ʤʽʞ ʢʦʨʦʶ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʦʤ ʂʦʥʪʨ ʪʚʘʨʠʥ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʛʽʧʦʢʘʤʧʽ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʽʞ ʫ ʢʦʨʽ ʥʘ 1% (ʨ>0,05). 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʱʫʨʽʚ ʝʢʩʧʨʝʩʽʷ ʄʄʈ-2 ʤʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 3% (ʨ>0,05), ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʨʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʩʝʨʝʜʥʽʭ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ 

ʛʽʧʦʢʘʤʧʽ ʂʦʥʪʨ ʪʚʘʨʠʥ ʧʦʢʘʟʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʫ ʢʦʨʽ (9%, ʨ>0,05). 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʄʄʈ-2 ʫ ʢʦʨʽ ʪʘ ʛʽʧʦʢʘʤʧʽ 

ɽʢʩʧ ʱʫʨʽʚ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʢʘʟʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ 6% (ʨ>0,05). 

ʅʘʜʘʣʽ, ʫ 3-ʶ ʜʦʙʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʚʩʪʘʥʦʚʠʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʘʙʘʨʚʣʝʥʥʷ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʫ ʤʝʞʘʭ 236,62Ñ6,7 

ʦʜ., ʱʦ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 6% (p<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʂʦʥʪʨ ʪʚʘʨʠʥ. 

ɸ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ ʫ 3-

ʶ ʜʦʙʫ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 1% (p>0,05) ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɺʽʜʥʦʩʥʘ ʧʣʦʱʘ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ ʙʫʣʘ ʥʘ 

ʨʽʚʥʽ 4,08Ñ0,03 ʦʜ., ʪʦʙʪʦ ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 9% (ʨ>0,05), ʥʽʞ ʫ 1-

ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʥʘ 97% (ʨ<0,001) ʙʽʣʴʰʝ ʟʘ ʪʘʢʫ ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʂʦʥʪʨ ʱʫʨʽʚ (ʨʠʩ. 6.26). 
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ʇʨʠʤʽʪʢʘ. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ɺ - ʛʽʧʦʢʘʤʧ. 

ʈʠʩʫʥʦʢ 6.26 - ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʫ 3-ʶ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ 

ʪʚʘʨʠʥ ʫ 3-ʶ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʘ ʫ ʤʝʞʘʭ 248,93Ñ5,8 ʦʜ., 

ʪʦʙʪʦ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 1,29 ʦʜ. (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1-ʦʶ 

ʜʦʙʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ ʟ ɯʥʪ ʪʚʘʨʠʥʘʤʠ ʪʘʢʦʞ ʧʦʢʘʟʘʣʦ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʱʫʨʽʚ (2%, ʨ>0,05). 

ɺʽʜʥʦʩʥʘ ʧʣʦʱʘ ʄʄʈ-2 ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʫ 3-ʶ ʜʦʙʫ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 

2,77Ñ0,06 ʦʜ. ʪʘ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʥʘ 35% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ 

ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʨʦʪʝ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ 

ʪʚʘʨʠʥ ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʤ ʟʘ ʂʦʥʪʨ ʧʦʢʘʟʥʠʢ - ʥʘ 96%, ʧʨʠ ʨ<0,001 (ʨʠʩ. 

6.26). 

ɿʽʩʪʘʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʫ ʢʦʨʽ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 5% (ʨ>0,05) ʫ ʛʽʧʦʢʘʤʧʽ. ɺʽʜʥʦʩʥʘ ʧʣʦʱʘ 

ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʪʘʢʦʞ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 32% 

(ʨ<0,05), ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʚʘʨʠʥ ʮʽʻʾ ʞ ʛʨʫʧʠ. 

ɺ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʩʧʦʩʪʝʨʝʞʝʥʥʷ - ʥʘ 7-ʫ ʜʦʙʫ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ 

ʪʚʘʨʠʥ ʙʫʣʘ ʚ ʤʝʞʘʭ 222,03Ñ18,82 ʦʜ., ʱʦ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 
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8% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʽ ʥʘ 12% 

(ʨ<0,05) ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ (ʨʠʩ. 6.27). 

 
ʇʨʠʤʽʪʢʘ. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ɺ - ʛʽʧʦʢʘʤʧ. 

ʈʠʩʫʥʦʢ 6.27 - ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʫ 7-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

 

ɺʽʜʥʦʩʥʘ ʧʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʫ 

7-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 3,63Ñ0,02 ʦʜ., ʪʦʙʪʦ 

ʚʩʪʘʥʦʚʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 19% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʥʘ 97% (ʨ<0,001) ʟʙʽʣʴʰʠʣʘʩʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ 

ʧʦʢʘʟʥʠʢʘʤʠ. 

ɺ ʮʝʡ ʞʝ ʧʝʨʽʦʜ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ 

ʪʚʘʨʠʥ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 199,58Ñ26,97 ʦʜ., ʪʦʙʪʦ ʝʢʩʧʨʝʩʽʷ ʟʙʽʣʴʰʠʣʘʩʴ 52% 

(ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ 1-ʫ ʜʦʙʫ ʪʘ ʥʘ 22% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ʂʦʥʪʨ ʪʚʘʨʠʥ. 

ʊʘʢʦʞ, ʫ ʛʽʧʦʢʘʤʧʽ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʥʘ 7-ʫ ʜʦʙʫ ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ 

ʄʄʈ-2 ʙʫʣʘ ʫ ʤʝʞʘʭ 1,31Ñ0,07 ʦʜ., ʱʦ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 69% (ʨ<0,01) 

ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʦʨʽʚʥʷʥʥʷ ʟ ʂʦʥʪʨ 

ʛʨʫʧʦʶ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʱʫʨʽʚ ʙʫʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ - ʥʘ 92% ʧʨʠ ʨ<0,001 (ʨʠʩ. 6.27). 
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ʊʘʢʦʞ, ʟʽʩʪʘʚʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʤʽʞ 

ʢʦʨʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʦʤ ɽʢʩʧ ʱʫʨʽʚ ʫ 7-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʦ ʫ ʢʦʨʽ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʥʘ 10% (ʨ>0,05). 

ɺʦʜʥʦʯʘʩ ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 64% 

(ʨ<0,01) ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʛʽʧʦʢʘʤʧʦʤ ʫ ʪʨʘʚʤʦʚʘʥʠʭ 

ʱʫʨʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʄʄʈ-2 ʫ 

14-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚʩʪʘʥʦʚʠʣʠ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʣʠ ʟʥʘʯʥʽ 

ʟʤʽʥʠ (ʨʠʩ. 6.28). 

 
ʇʨʠʤʽʪʢʘ. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ɺ - ʛʽʧʦʢʘʤʧ. 

ʈʠʩʫʥʦʢ 6.28 - ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʫ 14-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

 

ɸ ʩʘʤʝ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʘ ʨʽʚʥʽ 237,46Ñ24,56 

ʦʜ., ʪʦʙʪʦ ʚʩʪʘʥʦʚʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 1% (ʨ>0,05) ʟʘ 1-ʫ ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʥʘ 6% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ 

ʛʨʫʧʠ. 

ɺʽʜʥʦʩʥʘ ʧʣʦʱʘ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ ʥʘ 14-ʫ 

ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʫ ʤʝʞʘʭ 3,03Ñ0,06 ʦʜ. ʪʘ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʥʘ 32% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ ʫ ʮʽʡ ʛʨʫʧʽ, ʡ ʟʙʽʣʴʰʠʣʘʩʴ 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʧʦʢʘʟʥʠʢʦʤ ʥʘ 96%, ʧʨʠ ʨ<0,001. ɺʦʜʥʦʯʘʩ ʫ ʛʽʧʦʢʘʤʧʽ 

ɽʢʩʧ ʪʚʘʨʠʥ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʄʄʈ-2 ʫ ʩʝʨʝʜʥʴʦʤʫ ʙʫʣʘ ʚ ʤʝʞʘʭ 
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241,32Ñ20,17 ʦʜ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 

3% (ʨ>0,05), ʥʽʞ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʘ 5% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʛʽʧʦʢʘʤʧʽ 

ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ. ʊʘʢʦʞ, ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʥʘ 14-ʫ ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʄʄʈ-2 ʩʪʘʥʦʚʠʚ 

6,53Ñ0,17 ʦʜ., ʪʦʙʪʦ ʚʠʷʚʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 35% (ʨ<0,05) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ 1-ʾ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ ʙʫʚ 

ʚʠʱʝ ʥʘ 98% (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ. 

ɸʥʘʣʽʟ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʄʄʈ-2 ɽʢʩʧ ʱʫʨʽʚ 

ʫ 14-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʛʽʧʦʢʘʤʧʽ ʚʦʥʘ ʤʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 2% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʨʦʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʇʨʠ ʮʴʦʤʫ ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 

54% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʝʢʩʧʨʝʩʽʻʶ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʋ 21-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ 

ʪʚʘʨʠʥ ʤʘʣʘ ʟʥʘʯʝʥʥʷ ʫ ʤʝʞʘʭ 217,66Ñ11,31 ʦʜ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʄʄʈ-2 ʥʘ 9% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ 1-ʾ 

ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ (ʨʠʩ. 6.29). 

 

 
ʇʨʠʤʽʪʢʘ. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ɺ - ʛʽʧʦʢʘʤʧ. 

ʈʠʩʫʥʦʢ 6.29 - ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʫ 21-ʫ ʜʦʙʫ. 



248 

 

ʊʘʢʦʞ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʢʦʨʽ ɽʢʩʧ ʪʚʘʨʠʥ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʥʘ 14% (ʨ>0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʱʫʨʘʤʠ. ɺʽʜʥʦʩʥʘ ʧʣʦʱʘ ʄʄʈ-2 ʫ ʢʦʨʽ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 38% 

(ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʡ ʥʘ 98% 

(ʨ<0,001) ʚʠʱʝ ʟʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʂʦʥʪʨ ʪʚʘʨʠʥ. 

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ 

ʪʚʘʨʠʥ ʫ 21-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 223,03Ñ14,81 ʦʜ., ʪʦʙʪʦ ʤʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 10% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʽʟ 1-  ʁ

ʜʦʙʦ .ʁ ɯ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʤʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 12% (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʂʦʥʪʨ 

ʛʨʫʧʠ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʫ 21-ʫ 

ʜʦʙʫ ʙʫʣʘ ʙʽʣʴʰʝ ʥʘ 45% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ 1-ʫ ʜʦʙʫ ʪʘ ʥʘ 

99% (ʨ<0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨ ʛʨʫʧʦʶ. 

ʊʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ 

ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʚʘʨʠʥʘʤʠ ʚʩʪʘʥʦʚʠʣʠ ʡ ʥʘ 28-ʫ 

ʜʦʙʫ (ʨʠʩ. 6.30). 

 

 
ʇʨʠʤʽʪʢʘ. ʃʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ɸ - ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ɺ - ʛʽʧʦʢʘʤʧ. 

ʈʠʩʫʥʦʢ 6.30 - ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʨʢʝʨʦʤ ʄʄʈ-2 ʪʘ 

ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʫ 28-ʫ ʜʦʙʫ. 
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ɸ ʩʘʤʝ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ ʤʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʝɦʥʥʷ ʥʘ 3% (ʨ<0,05) ʪʘ ʫ ʛʽʧʦʢʘʤʧʽ ʥʘ 5% (ʨ<0,05) ʟʘ 

ʧʦʢʘʟʥʠʢʠ ʂʦʥʪʨ ʪʚʘʨʠʥ. ɿʽʩʪʘʚʣʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ 28-ʫ ʜʦʙʫ ʟ 1-ʶ 

ʜʦʙʦʶ ʚʩʪʘʥʦʚʠʣʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 1% (ʨ>0,05) ʪʘ ʫ ʛʽʧʦʢʘʤʧʽ, ʥʘʚʧʘʢʠ, ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 3%, ʧʨʠ ʨ>0,05. 

ɺʽʜʥʦʩʥʘ ʧʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʱʫʨʽʚ ʫ 

28-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 12% (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʽʟ 1-ʶ ʜʦʙʦʶ ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2. ʇʦʨʽʚʥʷʥʥʷ ʟ ʂʦʥʪʨ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʽʜʥʦʩʥʘ 

ʧʣʦʱʘ ʄʄʈ-2 ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʙʫʣʘ ʙʽʣʴʰʝ ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʥʘ 97% 

(ʨ<0,001). ʇʨʠ ʮʴʦʤʫ, ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-2 ʫ ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ 

ʪʚʘʨʠʥ ʫ 28-ʫ ʜʦʙʫ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 42% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ 1-ʶ ʜʦʙʦʶ 

ʧʝʨʝʙʽʛʫ ɺɯʊɻʄ ʪʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʟʘ ʧʦʢʘʟʥʠʢ ʂʦʥʪʨ ʪʚʘʨʠʥ ʥʘ 99% (ʨ<0,001). 

ʈʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʝʢʩʧʨʝʩʽʾ MMP-2 ʟʘ ʪʝʨʤʽʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʨʽʚʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʢʩʧʨʝʩʽʾ MMP-2 ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʙʫʣʠ ʚʽʜʤʽʥʥʠʤʠ, ʥʽʞ ʛʽʧʦʢʘʤʧʘ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʨʽʟʥʫ ʪʷʞʢʽʩʪʴ ʫʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ɺʍ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʱʦʜʦ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʚ 

ʜʠʥʘʤʽʮʽ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʢʘʟʘʚ, ʱʦ ʚ ɽʢʩʧ ʛʨʫʧʽ ʧʣʦʱʘ 

ʝʢʩʧʨʝʩʽʾ ʷʢ ʚ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʘʢ ʽ ʚ ʛʽʧʦʢʘʤʧʽ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ 

ʧʦʢʘʟʥʠʢʠ ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ. ɺ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ ʧʽʟʥʴʦʤʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʜʽʣʷʥʦʢ 

ʝʢʩʧʨʝʩʽʾ, ʥʘʡʤʝʥʰʽ ï ʥʘ 7-ʫ ʪʘ 14-ʫ ʜʦʙʫ. ɸʥʘʣʦʛʽʯʥʽ ʪʝʥʜʝʥʮʽʾ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʡ ʫ ʛʽʧʦʢʘʤʧʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ, ʱʦ ʄʄʈ-2 ʤʘʻ ʨʦʟʧʦʚʩʶʜʞʝʥʫ 

ʝʢʩʧʨʝʩʽʶ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʪʘ, ʚʦʯʝʚʠʜʴ, ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʫʰʢʦʜʞʝʥʥʷ ɻɽɹ. 
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ʈʝʟʶʤʝ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʷʚʣʝʥʽ ʫʰʢʦʜʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʢʨʦʚʦʚʠʣʠʚʽʚ ʚ 

ʨʝʯʦʚʠʥʫ ʤʦʟʢʫ ʪʘ ʨʦʟʨʠʚʽʚ ʩʪʽʥʦʢ ʩʫʜʠʥ ʽ ʪʢʘʥʠʥʠ ʤʦʟʢʫ, ʩʧʨʠʯʠʥʝʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʪʨʘʚʤʘʪʠʯʥʦʶ ʜʽʻʶ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. ɺ ʛʦʩʪʨʦʤʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ 

ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʷʢ ʟʤʽʥʘʤʠ ʥʝʡʨʦʥʽʚ (ʥʝʡʨʦʥʠ ʟ 

ʛʽʧʝʨʝʦʟʠʥʦʬʽʣʽʻʶ ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʥʘʙʨʷʢʦʤ, ʫʰʢʦʜʞʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʡ 

ʚʦʣʦʢʦʥ) ʪʘ ʟʤʽʥʘʤʠ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʘ (ʨʦʟʨʠʚʠ ʢʘʧʽʣʷʨʽʚ) ʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʤʠ ʤʫʣʴʪʠ- ʪʘ ʜʨʽʙʥʦʚʦʛʥʠʱʝʚʠʤʠ 

ʢʨʦʚʦʚʠʣʠʚʘʤʠ, ʨʦʟʨʠʚʘʤʠ ʥʝʡʨʦʮʠʪʽʚ, ʥʘʙʨʷʢʦʤ ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ ʪʘ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʧʨʦʩʪʦʨʽʚ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʙʽʦʤʘʨʢʝʨʠ ʧʝʨʚʠʥʥʠʭ ʪʨʘʚʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʽʩʣʷ ʚʧʣʠʚʫ ʧʦʚʽʪʨʷʥʦʾ ʫʜʘʨʥʦʾ 

ʭʚʠʣʽ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʟʤʽʥ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʣʛʦʨʠʪʤ ʦʮʽʥʢʠ 

ʧʝʨʚʠʥʥʠʭ ʛʽʩʪʦʩʪʨʫʢʪʫʨʥʠʭ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʧʥʠʭ ʫʰʢʦʜʞʝʥʴ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ eNOS ʚ ʩʫʜʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʟ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʶ 

ʪʨʘʚʤʦʶ ʫ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʪʘʢʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʧʨʠ ʮʴʦʤʫ ʚʘʟʦʜʠʣʷʪʘʮʽʷ ʟʙʝʨʽʛʘʣʘʩʴ ʜʦ 28-ʾ ʜʦʙʠ. 

ʆʮʽʥʢʘ ʄʄʈ-2 ʧʦʢʘʟʘʣʘ, ʱʦ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ 

ʧʣʦʱʘ ʝʢʩʧʨʝʩʽʾ ʷʢ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʘʢ ʽ ʚ ʛʽʧʦʢʘʤʧʽ ʩʫʪʪʻʚʦ 

ʧʝʨʝʚʠʱʫʻ (ʨ<0,001) ʧʦʢʘʟʥʠʢʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʄʄʈ-2 ʤʘʻ ʨʦʟʧʦʚʩʶʜʞʝʥʫ ʝʢʩʧʨʝʩʽʶ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ 

ʪʘ, ʚʦʯʝʚʠʜʴ, ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʫʰʢʦʜʞʝʥʥʷ ɻɽɹ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [287, 290, 

296, 297, 300]. 
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ʉʊɸʊʀʉʊʀʏʅʀʁ ɸʅɸʃɯɿ ʆʊʈʀʄɸʅʀʍ ʈɽɿʋʃʔʊɸʊɯɺ 

 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʪʝʣʴʥʠʡ ʩʫʢʫʧʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʜʠʥʘʤʽʮʽ ɺɯʊɻʄ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʽ ʟʥʘʯʝʥʥʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʪʝʩʪʽ 

çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʚʩʪʘʥʦʚʠʣʠ ʩʫʪʪʻʚʽ ʚʟʘʻʤʥʽ ʟʚôʷʟʢʠ (ʪʘʙʣ. 7.1.). 

 

ʊʘʙʣʠʮʷ 7.1 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʦʚʝʜʽʥʢʠ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʫ ʪʝʩʪʽ 

çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ʇʦʢʘʟʥʠʢ ɻʈɸ (n) ɺʈɸ (n) ʅʽʨʢʠ (n) ʅ/ʧ ɻʨ (n) ʅ/ʧ ɻʨ (ʩ) 

ɻʈɸ (n)  0,81* 0,59* 0,58* 0,65* 

ɺʈɸ (n) 0,81*  0,54** 0,55** 0,58* 

ʅʽʨʢʠ (n) 0,59* 0,54**  0,59* 0,44ȹ 

ʅ/ʧ ɻʨ (n) 0,58* 0,55** 0,59*  0,87* 

ʅ/ʧ ɻʨ (ʩ) 0,65* 0,58* 0,44ȹ 0,87*  

ɸɼ (n) 0,69* 0,56* 0,53** 0,42ȹ 0,55** 

ɹɼ (n) 0,64* 0,45ȹ 0,50ȹ 0,44ȹ 0,57* 

ʋʨʠʥʘʮʽʾ (n) 0,58* 0,54** 0,31 0,25 0,44ȹ 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ʅ/ʧ ɻʨ - ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 4. * - 

p<0,0001, 5. ** - p<0,001, 6. ȹ - p<0,01. 

 

ʇʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʦʜʥʘʢʦʚʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʘ 

ʩʧʽʣʴʥʫ ʨʝʛʫʣʷʮʽʶ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʡ ʝʤʦʮʽʡʥʦʩʪʽ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ, ʱʦ, 

ʫ ʩʫʢʫʧʥʦʩʪʽ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʪʨʘʭ, ʩʠʣʴʥʫ ʪʨʠʚʦʞʥʽʩʪʴ, ʟʙʫʜʞʝʥʽʩʪʴ ʪʘ 

ʜʝʟʘʜʘʧʪʘʮʽʶ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ [255, 256]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ Repeated Measures ANOVA ʧʨʦʚʝʣʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ 

ʚʧʣʠʚʫ ɺʍ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʧʦʚʝʜʽʥʢʫ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè. 
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ɺʩʪʘʥʦʚʠʣʠ, ʱʦ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʝʜʽʥʢʠ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ, 

ʷʢʽ ʚʩʪʘʥʦʚʠʣʠ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʙʫʣʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʚʠʥʥʦʛʦ ʚʧʣʠʚʫ ɺʍ ʥʘ 

ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʪʘ ʜʠʥʘʤʽʢʠ ʧʝʨʝʙʽʛʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ, ʢʦʣʠ ʚʽʜʙʫʚʘʣʠʩʴ ʚʪʦʨʠʥʥʽ ʟʤʽʥʠ. ɸ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʚʩʷ ʚʧʣʠʚ 

ʛʘʣʦʪʘʥʫ ʥʘ ʂʦʥʪʨ ʪʚʘʨʠʥ (ʪʘʙʣ. 7.2). 

 

ʊʘʙʣʠʮʷ 7.2 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʧʦʚʝʜʽʥʢʠ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ Repeated 

Measures ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʯʘʩʦʤ (ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ ʂ2 (%) p ʂ2 (%) p ʂ2 (%) p 

1 2 3 4 5 6 7 8 

ɻʈɸ (n) 1-28 77,3 <0,001 6,3 <0,001 0,2 >0,05 

ɺʈɸ (n) 1-28 42,8 <0,001 36,9 <0,001 0,9 >0,05 

ʅʽʨʢʠ (n) 1-28 6,4 <0,001 55,5 <0,001 0,9 <0,05 

ʇʦʚʥʠʡ ʛʨʫʤʽʥʛ 

(n) 
1-28 15,2 <0,001 26,0 <0,001 0,7 >0,05 

ʇʦʚʥʠʡ ʛʨʫʤʽʥʛ 

(ʩ)_ 
1-28 11,9 <0,001 50,8 <0,001 0,1 >0,05 

ʅ/ʧ ʛʨʫʤʽʥʛ (n) 1-7 2,0 >0,05 43,4 <0,001 0,4 >0,05 

ʅ/ʧ ʛʨʫʤʽʥʛ (ʩ) 1-7 4,6 >0,05 35,4 <0,001 0,4 >0,05 

ɸɼ (n) 1-7 6,5 >0,05 22,5 <0,001 2,2 >0,05 

ɹɼ (n) 1-7 9,3 <0,01 27,8 <0,001 3,0 >0,05 

ʋʨʠʥʘʮʽʾ (n) 1-7 5,2 >0,05 17,5 <0,001 4,3 >0,05 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ 

ʛʘʣʦʪʘʥʫ, 2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ; 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ 

ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 4. (n) - ʢʽʣʴʢʽʩʪʴ, 5. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 6. ʅ/ʧ ʛʨʫʤʽʥʛ - ʥʝʧʦʚʥʠʡ 

ʛʨʫʤʽʥʛ. 
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ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʥʝ ʤʝʥʰ ʮʽʢʘʚʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʠʣʠ ʫ ʇʍʃ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʫʪʪʻʚʽ ʟʤʽʥʠ 

ʧʦʚʝʜʽʥʢʦʚʦʾ ʤʦʜʝʣʽ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ (ʪʘʙʣ. 7.3). 

 

ʊʘʙʣʠʮʷ 7.3 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʦʚʝʜʽʥʢʠ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʫ ʧʽʜʥʝʩʝʥʦʤʫ 

ʭʨʝʩʪʦʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ 

ʇʦʢʘʟʥʠʢ 
ɺʈɸ 

(n) 

ɺʽʜʢʨʠʪʽ 

ʨʫʢʘʚʠ (ʩ) 

ɿʘʢʨʠʪʽ 

ʨʫʢʘʚʠ (ʩ) 

ʅ/ʧ ɻʨ 

(n) 

ʅ/ʧ ɻʨ 

(ʩ) 

1 2 3 4 5 6 

ɺʈɸ (n)  0,64* -0,62* 0,44ȹ -0,07 

ɺʽʜʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) 0,64*  -0,71* 0,41ƶ -0,06 

ɿʘʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) 0,62* -0,71*  -0,35ƶ 0,18 

ʅ/ʧ ɻʨ (n) 0,44** 0,41ƶ -0,35ƶ  0,56* 

ʅ/ʧ ɻʨ (ʩ) -0,07 -0,06 0,18 0,56*  

ɿʚʽʰʫʚʘʥʥʷ (n) 0,38ƶ 0,37ƶ -0,41ƶ 0,12 -0,22 

ɸɼ (n) -0,37ƶ -0,32 0,15 -0,25 0,12 

ʋʨʠʥʘʮʽʾ (n) -0,37ƶ -0,26 0,19 -0,36ƶ -0,22 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ʅ/ʧ ɻʨ - ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 4. * - 

p<0,0001, 5. ** - p<0,001, 6. ȹ - p<0,01, 7. ƶ - p<0,05. 

 

ɺʩʪʘʥʦʚʣʝʥʽ ʥʝʛʘʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʡ ʥʝʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʩʪʽ ʪʘ ʪʨʠʚʦʞʥʦʩʪʽ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʧʽʜ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʇʍʃ. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ 

ʟʚôʷʟʢʠ ʯʽʪʢʦ ʚʢʘʟʫʶʪʴ ʥʘ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʧʦʚʝʜʽʥʢʠ ʫ 

ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʡ, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʦʪʠʣʝʞʥʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʝʙʫʚʘʥʥʷʤ ʫ 

ʟʘʢʨʠʪʠʭ ʨʫʢʘʚʘʭ. 
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ʊʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʘʢʪʽʚ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʮʠʭ ʧʦʢʘʟʠʢʽʚ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʙʫʜʞʝʥʥʷʤ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʘ ʥʝ ʟ ʧʦʨʫʰʝʥʥʷʤ ʪʨʘʚʣʝʥʥʷ ʯʠ 

ʧʝʨʠʩʪʘʣʴʪʠʢʠ ʽʥʰʦʛʦ ʛʝʥʝʟʫ [257 - 259]. 

ʅʘʩʪʫʧʥʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟ ʚʧʣʠʚʦʤ ɺʍ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ 

ʧʦʚôʷʟʘʥʽ 91% ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʝʜʽʥʢʠ ʫ ʇʍʃ, ʷʢʽ ʪʘʢʦʞ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʘʣʠ ʚʽʜ ʧʝʨʝʙʽʛʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʛʘʣʦʪʘʥʫ. 

ɺʦʜʥʦʯʘʩ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʜʝʷʢʽ ʟʤʽʥʠ ʧʦʚʝʜʽʥʢʠ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ 

ʧʦʚôʷʟʘʥʽ ʩʘʤʝ ʟ ʪʦʢʩʠʯʥʠʤ ʚʧʣʠʚʦʤ ʛʘʣʦʪʘʥʫ (ʪʘʙʣ. 7.4). 

 

ʊʘʙʣʠʮʷ 7.4 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʧʦʚʝʜʽʥʢʠ ʱʫʨʽʚ ʫ ʇʍʃ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ Repeated Measures ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʯʘʩʦʤ (ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ 

ʪʨʘʚʤʠ 
ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ 
ʂ2 

(%) 
p 

ʂ2 

(%) 
p 

ʂ2 

(%) 
p 

1 2 3 4 5 6 7 8 

ɺʽʜʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) 1-28 33,6 <0,001 16,5 <0,001 8,2 <0,001 

ɿʘʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) 1-28 37,0 <0,001 30,2 <0,001 1,7 <0,05 

ɺʈɸ (n) 1-28 40,9 <0,001 25,8 <0,001 16,8 <0,001 

ɿʚʽʰʫʚʘʥʥʷ (n) 1-28 17,3 <0,001 27,1 <0,001 0,5 >0,05 

ʇʦʚʥʠʡ ʛʨʫʤʽʥʛ (n) 1-14 8,7 <0,01 25,7 <0,001 3,8 >0,05 

ʇʦʚʥʠʡ ʛʨʫʤʽʥʛ (ʩ) 1-14 2,8 >0,05 25,4 <0,001 0,7 >0,05 

ʅ/ʧ ʛʨʫʤʽʥʛ (n) 1-14 12,0 <0,05 5,6 >0,05 6,0 >0,05 

ʅ/ʧ ʛʨʫʤʽʥʛ (ʩ) 1-14 2,2 >0,05 8,3 <0,05 1,2 >0,05 

ɸɼ (n) 7-28 6,7 <0,05 39,0 <0,001 1,5 >0,05 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.4 

1 2 3 4 5 6 7 8 

ɹɼ (n) 7-28 3,2 >0,05 37,1 <0,001 0,8 >0,05 

ʋʨʠʥʘʮʽʾ (n) 7-28 1,8 >0,05 19,3 <0,001 2,1 >0,05 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ 

ʛʘʣʦʪʘʥʫ, 2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ 

ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 4. (n) - ʢʽʣʴʢʽʩʪʴ, 5. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 6. ʅ/ʧ ʛʨʫʤʽʥʛ - ʥʝʧʦʚʥʠʡ 

ʛʨʫʤʽʥʛ. 

 

ʇʦʨʽʚʥʷʥʥʷ ʦʜʥʘʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ 

ʧʦʣʝè ʪʘ ʫ ʇʍʃ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʫ 1-ʫ ʜʦʙʫ ʨʽʚʝʥʴ ɺʈɸ ʫ 

çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè ʙʫʚ ʚʠʱʝ ʥʘ 68% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʇʍʃ, ʫ 3-ʶ ʜʦʙʫ ʥʘ 

44% (ʨ<0,01), ʫ 7-ʫ ʜʦʙʫ ʥʘ 84% (ʨ<0,01). ʅʘʜʘʣʽ ɺʈɸ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè 

ʙʫʚ ʤʝʥʰʠʤ, ʥʽʞ ʫ ʇʍʃ, ʘ ʩʘʤʝ ʫ 14-ʫ ʜʦʙʫ ʥʘ 69% (ʨ<0,01), ʫ 21-ʫ ʜʦʙʫ ʥʘ 

78% (ʨ<0,01) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʥʘ 28% (ʨ<0,01). ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʜʠʥʘʤʽʯʥʽʩʪʴ ʟʤʽʥ ʫ ʧʦʚʝʜʽʥʢʦʚʠʭ ʪʝʩʪʘʭ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʪʘ ʇʍʃ ʧʨʦʪʷʛʦʤ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜʚʠʱʝʥʘ ʚʝʨʪʠʢʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʢʩʧ ʪʚʘʨʠʥ ʫ 

ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ ʙʫʣʘ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʛʦʩʪʨʫ 

ʨʝʘʢʮʽʶ, ʪʦʙʪʦ ʪʨʠʚʦʞʥʽʩʪʴ ʥʘ ʪʣʽ ɺɯʊɻʄ ʫ ʤʝʥʰ ʩʪʨʝʩʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ 

ʥʘʜʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʜʘʧʪʘʮʽʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ çɺʽʜʢʨʠʪʦʛʦ ʧʦʣʷè, ʜʦ ʇʍʃ 

ʪʚʘʨʠʥʠ ʥʝ ʘʜʘʧʪʫʶʪʴʩʷ ʡ ʫ ʨʘʥʥʽʡ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ. 

ʊʘʢʦʞ ʧʦʨʽʚʥʷʣʠ ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʟʚʽʰʫʚʘʥʴ ʫ ʇʍʃ, ʘʜʞʝ ʮʽ ʨʝʬʣʝʢʩʠ ʻ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʞʫʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʽ ʪʦʤʫ ʟʽʩʪʘʚʥʠʤʠ. ʊʦʞ, ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʽʨʦʢ ʙʫʣʘ ʙʽʣʴʰʝ ʫ 

1-ʫ ʜʦʙʫ ʥʘ 53% (ʨ<0,01), ʫ 3-ʶ ʜʦʙʫ ʥʘ 81% (ʨ<0,01), ʫ 7-ʫ ʜʦʙʫ ʥʘ 82% 

(ʨ<0,01), ʫ 14-ʫ ʜʦʙʫ ʥʘ 63% (ʨ<0,01) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʥʘ 53% (ʨ<0,05), ʘ ʫ 21-ʫ 

ʜʦʙʫ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 40% (ʨ<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʽʣʴʢʽʩʪʶ ʟʚʽʰʫʚʘʥʴ ʫ 

ʇʍʃ. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ɽʢʩʧ ʪʚʘʨʠʥʠ ʚʽʜʯʫʚʘʣʠ ʤʝʥʰʠʡ 

ʩʪʨʘʭ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè, ʷʢ ʫ ʤʝʥʰ ʟʘʛʨʦʟʣʠʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʡ ʯʝʨʝʟ ʮʝ 

ʧʨʦʷʚʣʷʣʠ ʚʠʱʫ ʜʦʩʣʽʜʥʠʮʴʢʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʇʍʃ. 
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ɿʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʩʪʘʥʦʚʠʣʠ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʧʦʚʥʦʛʦ 

ʛʨʫʤʽʥʛʫ ʫ ɽʢʩʧ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè, ʷʢʘ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 1-ʫ ʜʦʙʫ ʥʘ 

100% (ʨ<0,01), ʫ 3-ʶ ʜʦʙʫ ʥʘ 90% (ʨ<0,05), ʫ 7-ʫ ʜʦʙʫ ʥʘ 78% (ʨ<0,05), ʫ 28-ʫ 

ʜʦʙʫ ʥʘ 91% (ʨ<0,01) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʥʘ 100% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʽʟ ʮʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʫ ʇʍʃ. ʊʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ɽʢʩʧ ʪʚʘʨʠʥʠ 

ʧʦʯʫʚʘʣʠʩʴ ʫ ʙʽʣʴʰʽʡ ʙʝʟʧʝʮʽ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʡ ʚʠʢʦʥʫʚʘʣʠ 

ʢʦʤʬʦʨʪʥʠʡ ʛʨʫʤʽʥʛ ʜʣʷ ʩʘʤʦʟʘʩʧʦʢʦʻʥʥʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʨʠʚʦʞʥʽʩʪʴ ʥʘ ʪʣʽ 

ɺɯʊɻʄ. 

ʆʜʥʘʢ, ʧʦʨʽʚʥʷʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʤʘʣʘ ʜʝʱʦ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʪʝʩʪʽ çʚʽʜʢʨʠʪʝ ʧʦʣʝè ʧʦʨʽʚʥʷʥʦ ʟ ʇʍʃ, 

ʟʦʢʨʝʤʘ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ 1-ʫ ʜʦʙʫ ʙʫʚ ʚʠʱʝ ʥʘ 100% 

(ʨ<0,01), ʫ 3-ʶ ʜʦʙʫ ʥʘ 6% (ʨ>0,05) ʪʘ ʫ 7-ʫ ʜʦʙʫ ʙʫʚ ʥʠʞʯʝ ʥʘ 55% (ʨ<0,05), 

ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʙʫʚ ʚʠʱʝ: ʫ 14-ʫ ʜʦʙʫ ʥʘ 100% (ʨ<0,01), ʫ 21-ʫ ʜʦʙʫ ʥʘ 72% 

(ʨ>0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʥʘ 100% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʇʍʃ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʛʽʧʦʪʝʟʫ ʩʘʤʦʟʘʩʧʦʢʦʻʥʥʷ, ʧʨʦʪʝ ʩʠʛʥʘʣʴʥʦʶ ʻ 7-ʘ ʜʦʙʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʫ ʷʢʫ ɽʢʩʧ ʪʚʘʨʠʥʠ ʥʝ ʟʤʦʛʣʠ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʨʠʚʦʞʥʽʩʪʴ, ʡʤʦʚʽʨʥʦ 

ʯʝʨʝʟ ʨʦʟʛʦʨʪʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʝʨʚʠʥʥʝ 

ʫʰʢʦʜʞʝʥʥʷ ɺʍ. 

ʇʨʠ ʮʴʦʤʫ, ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʙʫʣʘ 

ʤʘʡʞʝ ʫ ʚʩʽ ʪʝʨʤʽʥʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʠʞʯʝ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè 

ʟʘ ʇʍʃ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʫ 1-ʫ 

ʜʦʙʫ ʙʫʣʘ ʤʝʥʰʝ ʥʘ 65% (ʨ<0,05), ʫ 3-ʶ ʜʦʙʫ, ʥʘʚʧʘʢʠ, ʚʩʪʘʥʦʚʠʣʠ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 56% (ʨ>0,05), ʘ ʫ 7-ʫ ʜʦʙʫ ʟʥʦʚʫ ʧʽʜʚʠʱʠʣʘʩʴ ʥʘ 

56% (ʨ<0,05) ʽ ʥʘʜʘʣʽ ʚʽʜʤʽʯʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ, ʟʦʢʨʝʤʘ ʫ 14-ʫ 

ʜʦʙʫ ʥʘ 17% (ʨ>0,05), ʫ 21-ʫ ʜʦʙʫ ʥʘ 67% (ʨ>0,05) ʪʘ ʫ 21-ʫ ʜʦʙʫ ʥʘ 28% 

(ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ʫ ʇʍʃ. ɺʦʜʥʦʯʘʩ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ 

ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʙʫʣʘ ʩʫʪʪʻʚʦ ʤʝʥʰʦʶ ʫ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ʧʦʨʽʚʥʷʥʦ ʟ ʇʍʃ: ʫ 1-ʫ ʜʦʙʫ ʥʘ 65% (ʨ<0,05), ʫ 3-ʶ ʜʦʙʫ ʥʘ 74% (ʨ<0,05), ʫ 

7-ʫ ʜʦʙʫ ʥʘ 89% (ʨ<0,05), ʫ 14-ʫ ʜʦʙʫ ʥʘ 86% (ʨ<0,01), ʫ 21-ʫ ʜʦʙʫ ʥʘ 88% 
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(ʨ<0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʥʘ 100% (ʨ>0,05). ɺʨʘʭʦʚʫʶʯʠ ʧʦʭʦʜʞʝʥʥʷ ʪʘ 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʡ ʪʨʠʚʘʣʦʩʪʽ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ, ʧʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʞʝ ʯʽʪʢʦ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʪʨʠʚʦʞʥʦʩʪʽ ɽʢʩʧ ʪʚʘʨʠʥ ʫ ʇʍʃ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ çɺʽʜʢʨʠʪʦʛʦ ʧʦʣʷè. 

ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè 

ʪʘ ʇʍʃ ʤʘʣʠ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ. ɺʣʘʩʥʝ, ʨʽʚʝʥʴ 

ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʙʫʚ ʚʠʱʝ ʥʘ 43% (ʨ<0,05), ʫ 3-ʶ ʜʦʙʫ ʥʘ 75% (ʨ<0,01) ʪʘ ʙʫʚ ʥʠʞʯʝ ʫ 

7-ʫ ʜʦʙʫ ʥʘ 28% (ʨ>0,05), ʫ 14-ʫ ʜʦʙʫ ʥʘ 13% (ʨ>0,05), ʫ 21-ʫ ʜʦʙʫ ʥʘ 46% 

(ʨ>0,05) ʪʘ ʫ 28-ʫ ʜʦʙʫ ʟʥʘʯʫʱʦ ʤʝʥʰʝ ʥʘ 53% (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʇʍʃ. 

ʊʘʢʽ ʟʤʽʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʫ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʫ 

ɽʢʩʧ ʪʚʘʨʠʥ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʩʪʫ çɺʽʜʢʨʠʪʝ ʧʦʣʝè, ʧʨʦʪʝ ʥʘʜʘʣʽ ʱʫʨʠ 

ʧʦʯʫʚʘʣʠʩʷ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʇʍʃ. ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ 

ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ, ʱʦ ʧʨʦʭʦʜʠʣʠ ʪʝʩʪʫʚʘʥʥʷ ʫ 

çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè ʙʫʣʘ ʚʠʱʘ ʟ 1-ʾ ʜʦ 14-ʾ ʜʦʙʠ (ʫ 1-ʫ ʜʦʙʫ ʥʘ 33% ʧʨʠ 

ʨ>0,05, ʫ 3-ʶ ʜʦʙʫ ʥʘ 70% ʧʨʠ ʨ<0,01, ʫ 7-ʫ ʜʦʙʫ ʥʘ 13% ʧʨʠ ʨ>0,05 ʪʘ ʫ 14-ʫ 

ʜʦʙʫ ʥʘ 12% ʧʨʠ ʨ>0,05) ʡ ʟʤʝʥʰʠʣʘʩʴ ʫ 21-ʫ ʜʦʙʫ ʥʘ 33% (ʨ>0,05) ʪʘ ʫ 28-ʫ 

ʜʦʙʫ ʥʘ 23% (ʨ>0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ, ʱʦ ʙʫʣʠ ʫ ʇʍʃ. ɿʤʽʥʠ ʫ 

ʢʽʣʴʢʦʩʪʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʨʽʟʥʽ ʨʽʚʥʽ ʝʤʦʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʽʜʤʽʥʥʽ ʩʪʨʝʩʦʚʽ ʩʠʪʫʘʮʽʾ. 

ʈʽʚʝʥʴ ʫʨʠʥʘʮʽʡ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʙʫʚ 

ʥʠʞʯʝ ʫ 1-ʫ ʜʦʙʫ ʥʘ 38% (ʨ>0,05) ʪʘ ʫ 3-ʶ ʜʦʙʫ ʥʘ 71% (ʨ<0,05), ʘ ʧʦʜʘʣʴʰʘ 

ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʧʦʢʘʟʘʣʘ ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʨʠʥʘʮʽʡ: ʫ 7-ʫ ʜʦʙʫ ʥʘ 

82% (ʨ<0,05), ʫ 14-ʫ ʜʦʙʫ ʥʘ 70% (ʨ>0,05), ʫ 21-ʫ ʜʦʙʫ ʥʘ 77% (ʨ<0,05) ʪʘ ʫ 

28-ʫ ʜʦʙʫ ʥʘ 82% (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʇʍʃ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʨʽʚʝʥʴ ʫʨʠʥʘʮʽʡ ɽʢʩʧ ʪʚʘʨʠʥ ʟʥʘʯʥʦ ʚʠʱʝ ʫ 3-ʶ ʜʦʙʫ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ 

ʧʦʣʝè, ʧʨʦʪʝ ʫ ʇʍʃ ʦʯʝʚʠʜʥʘ ʪʨʠʚʘʣʽʰʘ ʪʨʠʚʦʞʥʽʩʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ ʚ ʫʤʦʚʘʭ ʇʍʃ 

ʪʚʘʨʠʥʠ ʧʽʜʜʘʶʪʴʩʷ ʩʠʣʴʥʽʰʽʡ ʧʨʦʚʦʢʘʮʽʾ ʘʜʘʧʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ 
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ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʘʚʽʪʴ ʤʽʥʽʤʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ 

ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ ʧʝʨʽʦʜʘʭ, ʽ ʪʦʤʫ ʪʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʻ ʙʽʣʴʰ 

ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʫ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ ʧʦʨʫʰʝʥʴ ʎʅʉ. 

ʂʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʜʦʧʦʤʘʛʘʶʪʴ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʩʘʤʦ ɺɯʊɻʄ 

ʚʧʣʠʚʘʻ ʥʘ ʧʦʚʝʜʽʥʢʫ ʪʘ ʝʤʦʮʽʡʥʽʩʪʴ ʱʫʨʽʚ ʫ ʨʽʟʥʠʭ ʪʝʩʪʘʭ. ɼʣʷ ʮʴʦʛʦ 

ʧʨʦʚʝʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʪʘ 

ʝʤʦʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʪʘ ʫ ʇʍʃ (ʪʘʙʣ. 7.5). 

 

ʊʘʙʣʠʮʷ 7.5 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʦʚʝʜʽʥʢʠ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʫ ʪʝʩʪʽ 

çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʽ ʇʍʃ 

ʇ
ʽ
ʜ
ʥ
ʝ
ʩ
ʝ
ʥ
ʠ
ʡ
 
ʭ
ʨ
ʝ
ʩ
ʪ
ʦ
ʧ
ʦ
ʜ
ʽ
ʙ
ʥ
ʠ
ʡ
 
ʣ
ʘ
ʙ
ʽ
ʨ
ʠ
ʥ
ʪ

 

ʪʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ʇʦʢʘʟʥʠʢ 
ɻʈɸ 

(n) 

ɺʈɸ 

(n) 

ʅʽʨʢʠ 

(n) 

ʅ/ʧ 

ɻʨ 

(n) 

ʅ/ʧ 

ɻʨ (ʩ) 

ɸɼ 

(n) 
ɹɼ (n) 

ʋʨ-ʽʾ 

(n) 

ɺʈɸ (n) 0,54** 0,44ȹ 0,29 0,21 0,52** 0,61* 0,54** 0,64* 

ɺʽʜʢʨʠʪʽ 

ʨʫʢʘʚʠ (ʩ) 
0,42ȹ 0,36ƶ 0,13 0,25 0,39ƶ 0,40ƶ 0,33ƶ 0,47ȹ 

ɿʘʢʨʠʪʽ 

ʨʫʢʘʚʠ (ʩ) 

-

0,50** 

-

0,49ƶ 
0,02 -0,18 -0,38ƶ -0,29 -0,20 

-

0,39ƶ 

ʅ/ʧ ɻʨ (n) 0,35ƶ 0,21 0,17 0,27 0,38ƶ 0,38ƶ 0,46ȹ 0,27 

ʅ/ʧ ɻʨ (ʩ) 0,20 0,08 0,41ȹ 0,26 0,14 0,14 0,25 0,00 

ɿʚʽʰʫʚʘʥʥʷ 

(n) 
0,01 -0,13 

-

0,32ƶ 
-0,14 0,22 -0,19 -0,20 -0,10 

ɸɼ (n) -0,23 -0,08 -0,15 -0,07 0,11 -0,32 -0,37ƶ -0,15 

ʋʨʠʥʘʮʽʾ 

(n) 
-0,43ȹ -0,17 -0,24 -0,20 -0,29 

-

0,43ȹ 
-0,46ȹ 

-

0,30ƶ 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ʅ/ʧ ɻʨ - ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 4. ʫʨ-ʽʾ - 

ʫʨʠʥʘʮʽʾ, 5. * - p<0,0001, 6. ** - p<0,001, 7. ȹ - p<0,01, 8. ƶ - p<0,05. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʢʘʟʫʶʪʴ ʥʘ 

ʚʠʩʦʢʫ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ, ʷʢ ʫ çɺʽʜʢʨʠʪʦʤʫ ʧʦʣʽè, ʪʘʢ ʽ ʫ ʇʍʃ, 

ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ ʚʨʦʜʞʝʥʦʾ ʨʝʬʣʝʢʪʦʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʘʜʘʧʪʘʮʽʾ, ʩʪʨʘʭ ʪʘ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʽ ʱʝ 

ʚʠʱʠʡ ʫ ʇʍʃ, ʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʨʽʟʥʠʭ ʪʝʩʪʘʭ. 

ɿʘʜʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʨʘʚʤʦʚʘʥʠʭ 

ʱʫʨʽʚ ʧʨʦʚʝʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʫ ʨʽʟʥʠʭ 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʪʝʩʪʘʭ ʪʘ ʙʦʣʴʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ, ʷʢ ʧʦʢʘʟʥʠʢʘ ʚʠʱʦʾ ʥʝʨʚʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ʪʘʙʣ. 7.6). 

 

ʊʘʙʣʠʮʷ 7.6 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʩʠʣʦʶ ʪʦʢʫ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʽ ʝʤʦʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʫ 

ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʽ ʇʍʃ 

ɹʦʣʴʦʚʝ ʩʧʨʠʡʥʷʪʪʷ ʪʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ʇʦʢʘʟʥʠʢ 
ɻʈɸ 

(n) 

ɺʈɸ 

(n) 

ʅʽʨʢʠ 

(n) 

ʇʦʚʥʠʡ 

ʛʨʫʤʽʥʛ (ʩ) 

ʅ/ʧ ɻʨ 

(n) 

ʅ/ʧ 

ɻʨ (ʩ) 

ʉʠʣʘ ʪʦʢʫ (ʤʢɸ) -0.86* -0.61* -0.50** -0.35ƶ -0.53** -0.44ȹ 

                                                ʇʽʜʥʝʩʝʥʠʡ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ 

ʇʦʢʘʟʥʠʢ 
ɺʽʜʢʨʠʪʽ ʨʫʢʘʚʠ 

(ʩ) 
ɿʘʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) 

ʇʦʚʥʠʡ 

ʛʨʫʤʽʥʛ (n) 

ʉʠʣʘ ʪʦʢʫ (ʤʢɸ) -0,31ƶ 0,36ƶ -0,30ƶ 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ʅ/ʧ ɻʨ - ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 4. * - 

p<0,0001, 5. ** - p<0,001, 6. ȹ - p<0,01, 7. ƶ - p<0,05. 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʚʠʷʚʠʣʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʩʠʣʦʶ ʪʦʢʫ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʝʘʢʮʽʾ 

ʚʦʢʘʣʽʟʘʮʽʾ ʪʘ ʽʥʜʠʢʘʪʦʨʘʤʠ ʧʦʚʝʜʽʥʢʠ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè, ʘʥʽʞ ʫ ʇʍʃ. 

ʆʪʨʠʤʘʥʽ ʢʦʨʝʣʷʮʽʾ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʫ ʙʽʣʴʰ ʪʨʠʚʦʞʥʠʭ ʱʫʨʽʚ 
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ʧʽʜʚʠʱʫʻʪʴʩʷ ʡ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʙʦʣʶ, ʪʦʙʪʦ ʙʽʣʴ ʥʘʙʫʚʘʻ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. 

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ Repeated Measures ANOVA ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʤʽʥʠ ʩʧʨʠʡʥʷʪʪʷ ʙʦʣʶ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʥʠʢʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʚʠʥʥʦʛʦ ʚʧʣʠʚʫ ɺʍ ʪʘ ʟʤʽʥʶʚʘʣʠʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʚʪʦʨʠʥʥʠʭ 

ʟʤʽʥ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɺ ʩʘʤʠʡ ʯʘʩ, ʟʤʽʥʠ, ʱʦ 

ʚʩʪʘʥʦʚʠʣʠ ʫ ʂʦʥʪʨ ʪʚʘʨʠʥ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʥʝʙʦʣʶʚʘʣʴʥʦʶ ʜʽʻʶ ʛʘʣʦʪʘʥʫ (ʪʘʙʣ. 

7.7). 

 

ʊʘʙʣʠʮʷ 7.7 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʙʦʣʴʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ Repeated Measures ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʯʘʩʦʤ 

(ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ ʂ2 (%) p ʂ2 (%) p ʂ2 (%) p 

ʉʠʣʘ ʪʦʢʫ 

(ʤʢɸ) 
1-28 41,5 <0,001 26,6 <0,001 11,2 <0,001 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ ʛʘʣʦʪʘʥʫ, 

2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʥʘ ʫʩʽʭ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ʊʘʢʦʞ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʣʠ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʟ ʧʦʚʝʜʽʥʢʦʶ ʫ ʪʝʩʪʽ 

çɺʽʜʢʨʠʪʝ ʧʦʣʝè, ʇʍʃ ʪʘ ʩʠʣʦʶ ʪʦʢʫ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ ʥʘ 

ʙʽʣʴ. 

ɿʘʛʘʣʦʤ, ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʜʽʙʥʫ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʪʘ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ, ʘ ʪʘʢʦʞ 

ʧʦʛʣʠʙʣʶʶʪʴ ʟʥʘʥʥʷ ʧʨʦ ʟʥʘʯʥʫ ʪʨʠʚʦʞʥʽʩʪʴ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʡ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʙʽʣʴʰ ʪʨʠʚʦʞʥʽ ʱʫʨʠ ʦʙʩʪʝʞʫʶʪʴ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ çʬʘʣʴʰʠʚʠʭè 

ʧʨʠʪʫʣʢʽʚ ʡ ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʠʧʦʚʫ ʩʪʨʝʩʦʚʫ ʧʦʚʝʜʽʥʢʫ. ɸ ʪʘʢʦʞ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʝʧʽʟʦʜʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʨʘʭʫ ɽʢʩʧ ʪʚʘʨʠʥ ʧʨʠ ʧʦʜʦʚʞʝʥʥʽ 

ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʦʙʩʪʝʞʝʥʥʷ. 
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ʊʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʧʦʚʝʜʽʥʢʠ ʡ ʝʤʦʮʽʡʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʢʽʣʴʢʽʩʪʴ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʡʦʢ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʪʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ 

ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ, ʫ ʇʍʃ ʤʘʣʠ ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʟʚôʷʟʢʠ ʽʟ ʯʘʩʦʤ 

ʟʘʚʤʠʨʘʥʥʷ ʪʘ ʣʘʪʝʥʪʥʠʤ ʯʘʩʦʤ ʧʦʰʫʢʫ çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ ʫ ʣʘʙʽʨʠʥʪʽ 

ɹʘʨʥʩʘ. 

ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʘʚʤʠʨʘʥʥʷ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʪʨʠʚʦʞʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ɽʢʩʧ ʪʚʘʨʠʥ (ʪʘʙʣ. 7.8). 

 

ʊʘʙʣʠʮʷ 7.8 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʾʭ ʧʦʚʝʜʽʥʢʠ 

                     ʃʘʙʽʨʠʥʪ ɹʘʨʥʩʘ 

çɺʽʜʢʨʠʪʝ ʧʦʣʝè 
ʃʏ (ʩ) ʇʨʠʪʫʣʢʠ (n) ɿʘʚʤʠʨʘʥʥʷ (ʩ) 

1 2 3 4 

ɻʈɸ (n) 0,68* -0,18 -0,42ȹ 

ɺʈɸ (n) 0,52** -0,07 -0,23 

ʅʽʨʢʠ (n) 0,80* -0,08 -0,08 

ʅ/ʧ ɻʨ (n) 0,75* -0,07 -0,20 

ʅ/ʧ ɻʨ (ʩ) 0,62* -0,14 -0,35ƶ 

ɸɼ (n) 0,59** -0,31ƶ -0,27 

ɹɼ (n) 0,61* -0,34ƶ -0,22 

ʋʨʠʥʘʮʽʾ (n) 0,39ƶ -0,33ƶ -0,21 

ʇʍʃ ʃʏ (ʩ) ʇʨʠʪʫʣʢʠ (n) ɿʘʚʤʠʨʘʥʥʷ (ʩ) 

ɺʈɸ (n) 0,38ƶ -0,39ƶ -0,31ƶ 

ɺʽʜʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) 0,35ƶ -0,04 -0,36ƶ 

ʅ/ʧ ɻʨ (n) 0,36ƶ -0,08 -0,32ƶ 

ʅ/ʧ ɻʨ (ʩ) 0,44ƶ 0,03 -0,12 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.8 

1 2 3 4 

ɹʦʣʴʦʚʝ ʩʧʨʠʡʥʷʪʪʷ ʃʏ (ʩ) ʇʨʠʪʫʣʢʠ (n) ɿʘʚʤʠʨʘʥʥʷ (ʩ) 

ʉʠʣʘ ʪʦʢʫ (ʤʢɸ) -0,54** -0,08 0,37ƶ 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ʅ/ʧ ɻʨ - ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 4. * - 

p<0,0001, 5. ** - p<0,001, 6. ȹ - p<0,01, 7. ƶ - p<0,05. 

 

ɺʩʪʘʥʦʚʣʝʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʪʘ 

ʩʠʣʦʶ ʪʦʢʫ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʥʘʰʝ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʙʽʣʴʰ ʪʨʠʚʦʞʥʽ ʪʚʘʨʠʥʠ ʚʠʷʚʣʷʶʪʴʩʷ ʪʘʢʦʞ 

ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʚʧʣʠʚʫ ʙʦʣʴʦʚʦʛʦ ʬʘʢʪʦʨʘ. 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ Repeated Measures ANOVA ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʣʘ, ʱʦ ʫ 

ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʚʠʷʚʣʝʥʽ ʧʦʨʫʰʝʥʥʷ ʜʦʩʪʝʤʝʥʥʦ ʻ ʥʘʩʣʽʜʢʦʤ ʚʧʣʠʚʫ ɺʍ, ʧʨʠ 

ʮʴʦʤʫ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʟʥʘʯʫʱʦ ʟʘʣʝʞʠʪʴ ʱʝ ʡ ʚʽʜ ʧʝʨʝʙʽʛʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʘ ʟʤʽʥʠ ʫ ʱʫʨʽʚ ʂʦʥʪʨ ʛʨʫʧʠ ʧʦʚôʷʟʘʥʽ ʟ ʜʽʻʶ ʛʘʣʦʪʘʥʫ (ʪʘʙʣ. 7.9). 

 

ʊʘʙʣʠʮʷ 7.9 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ Repeated 

Measures ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʯʘʩʦʤ 

(ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ ʂ2 (%) p ʂ2 (%) p ʂ2 (%) p 

ʃʏ (ʩ) 1-28 29,5 <0,001 52,9 <0,001 0,0 >0,05 

ɿʘʚʤʠʨʘʥʥʷ 

(ʩ) 
1-28 7,2 >0,05 17,8 <0,001 0,2 >0,05 

ʇʨʠʪʫʣʢʠ 

(n) 
1-28 2,7 >0,05 50,3 <0,001 0,4 >0,05 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ ʛʘʣʦʪʘʥʫ, 

2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʥʘ ʫʩʽʭ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 4. (n) - ʢʽʣʴʢʽʩʪʴ, 5. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ. 
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ʇʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ɾ-ʧʦʜʽʙʥʦʤʫ 

ʣʘʙʽʨʠʥʪʽ ʪʘ ʽʥʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝ ʙʫʚ ʤʦʞʣʠʚʠʤ ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ 5 ʜʥʽʚ, ʱʦ ʻ ʥʝʩʧʽʚʩʪʘʚʥʠʤ ʟ ʽʥʰʠʤʠ 

ʪʝʨʤʽʥʘʤʠ. 

ʇʨʦʪʝ, Repeated Measures ANOVA ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʦʩʥʦʚʥʦʛʦ 

ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʥʘ ʧʦʢʘʟʥʠʢʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʣʘʪʝʥʪʥʠʡ ʯʘʩ, ʪʘ ʨʫʭʣʠʚʦʩʪʽ, ʡ ʤʝʥʰʝ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ (ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ 

ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ) ʫ ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʫ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ. ʇʨʠ ʯʦʤʫ 

ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʫ ʂʦʥʪʨ ʪʚʘʨʠʥ ʜʦʩʪʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʪʦʢʩʠʯʥʠʤ ʚʧʣʠʚʦʤ 

ʛʘʣʦʪʘʥʫ (ʪʘʙʣ. 7.10). 

 

ʊʘʙʣʠʮʷ 7.10 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʫ ɾ-ʧʦʜʽʙʥʦʤʫ ʣʘʙʽʨʠʥʪʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ 

Repeated Measures ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʯʘʩʦʤ 

(ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ ʂ2 (%) p ʂ2 (%) p ʂ2 (%) p 

ʃʏ (ʩ) 1-28 9,5 <0,001 27,0 <0,001 35,3 <0,001 

ɺʈɸ (n) 1-28 18,8 <0,001 22,2 <0,001 23,9 <0,001 

ʇʦʚʥʠʡ 

ʛʨʫʤʽʥʛ (n) 
1-28 0,7 >0,05 38,0 <0,001 16,5 <0,001 

ʇʦʚʥʠʡ 

ʛʨʫʤʽʥʛ (ʩ) 
1-28 6,6 <0,001 44,9 <0,001 18,5 <0,001 

ʅ/ʧ ʛʨʫʤʽʥʛ 

(n) 
1-28 6,7 <0,05 31,4 <0,001 3,0 >0,05 

ʅ/ʧ ʛʨʫʤʽʥʛ 

(ʩ) 
1-28 19,8 <0,001 59,6 <0,001 0,4 >0,05 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ ʛʘʣʦʪʘʥʫ, 

2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʥʘ ʫʩʽʭ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 4. (n) - ʢʽʣʴʢʽʩʪʴ, 5. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ. 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʩʣʘʙʢʦʛʦ 

ʩʪʫʧʝʥʷ ʤʽʞ ʣʘʪʝʥʪʥʠʤ ʯʘʩʦʤ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʋʈʇʋ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ 
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ʧʦʚʝʜʽʥʢʠ. ɸʣʝ ʚʠʷʚʠʣʠ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʟ ʩʠʣʦʶ ʪʦʢʫ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ 

ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ. ɿʘʛʘʣʦʤ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʪʨʠʚʦʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʙʦʣʶ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ (ʪʘʙʣ. 

7.11). 

 

ʊʘʙʣʠʮʷ 7.11 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʣʘʪʝʥʪʥʠʤ ʯʘʩʦʤ 

ʋʈʇʋ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

ʇʦʢʘʟʥʠʢ 
ʇʦʚʥʠʡ ʛʨʫʤʽʥʛ (ʩ) ʫ ʪʝʩʪʽ 

çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ʉʠʣʘ ʪʦʢʫ (ʤʢɸ) ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʙʦʣʴʦʚʦʛʦ 

ʩʧʨʠʡʥʷʪʪʷ 

ʃʏ (ʩ) -0,36ƶ 0,33ƶ 

ʇʨʠʤʽʪʢʠ: 1. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 2. ƶ - p<0,05. 

 

ɹʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ Repeated Measures ANOVA 

ʧʦʢʘʟʘʚ, ʱʦ ʜʠʥʘʤʽʢʘ ʧʦʨʫʰʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʋʈʇʋ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʧʣʠʚʫ ɺʍ (ʪʘʙʣ. 7.12). 

 

ʊʘʙʣʠʮʷ 7.12 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʫʤʦʚʥʦʾ ʨʝʘʢʮʽʾ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ Repeated 

Measures ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʯʘʩʦʤ 

(ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ ʂ2 (%) p ʂ2 (%) p ʂ2 (%) p 

ʃʏ (ʩ) 1-28 17,4 <0,001 17,4 <0,001 0,0 =1,0 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ ʛʘʣʦʪʘʥʫ, 

2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʥʘ ʫʩʽʭ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 4. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ. 
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ʅʘʜʘʣʽ ʧʨʦʚʝʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʤʽʞ ʙʽʦʤʝʪʘʣʘʤʠ ʫ 

ʤʦʟʦʯʢʫ ʪʘ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʡ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ 

ʧʦʣʝè, ʇʍʃ ʪʘ ʙʦʣʴʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ. 

ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʜʠʩʙʘʣʘʥʩ Cu ʫ ʤʦʟʦʯʢʫ 

ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʨʝʛʫʣʷʮʽʾ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥ ʟ ɺɯʊɻʄ ʪʘ ʻ ʣʘʥʢʦʶ ʫ 

ʧʘʪʦʛʝʥʝʟʽ ʪʨʠʚʦʞʥʦʩʪʽ, ʘ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ Cu ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ʚʧʣʠʚʘʻ ʥʘ ʨʫʭʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʝʤʦʮʽʡʥʽʩʪʴ ʱʫʨʽʚ ʟ ɺɯʊɻʄ, ʪʦʙʪʦ ʥʘʜʣʠʰʦʢ 

Cu ʧʦʨʫʰʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʨʦʥʽʚ, ʦʩʦʙʣʠʚʦ ʧʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ 

ʚ ʥʘʩʣʽʜʦʢ ʥʝʡʨʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʮʴʦʛʦ ʙʽʦʤʝʪʘʣʫ. 

ʊʘʢʦʞ, ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʩʠʣʦʶ ʪʦʢʫ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ Cu ʟʘʣʫʯʝʥʠʡ 

ʡ ʜʦ ʨʝʛʫʣʷʮʽʾ ʘʥʪʠ- ʪʘ ʥʦʮʠʮʝʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ (ʪʘʙʣ. 7.13). 

 

ʊʘʙʣʠʮʷ 7.13 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʙʽʦʤʝʪʘʣʘʤʠ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

ʉʪʨʫʢʪʫʨʘ ʤʦʟʢʫ ʄʦʟʦʯʦʢ ʇʝʨʝʜʥʽʡ ʤʦʟʦʢ 

ɤ Cu Fe Zn Cu Fe Zn 

1 2 3 4 5 6 7 

ʪʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ɻʈɸ (n) -0,07 0,61* 0,21 -0,81* -0,86* -0,55* 

ɺʈɸ (n) 0,21 0,69* 0,29ƶ -0,69* -0,79 -0,71* 

ʅʽʨʢʠ (n) 0,01 0,52** 0,31ƶ -0,76* -0,50ȹ -0,32ƶ 

ʇʦʚʥʠʡ ɻʨ (n) -0,40ƶ -0,08 -0,11 -0,23 -0,08 0,23 

ʇʦʚʥʠʡ ɻʨ (ʩ) -0,75* -0,43ȹ -0,16 -0,03 0,00 0,42ȹ 

ʅ/ʧ ɻʨ (n) 0,03 0,53** 0,26 -0,71* -0,42ȹ -0,27 

ʅ/ʧ ɻʨ (ʩ) -0,13 0,37ƶ 0,01 -0,70* -0,49ȹ -0,39ƶ 

ɸɼ (n) 0,08 0,50ȹ -0,07 -0,74* -0,63* -0,55* 

ɹɼ (n) 0,04 0,47* -0,10 -0,69* -0,57* -0,50ȹ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.13 

1 2 3 4 5 6 7 

ʋʨʠʥʘʮʽʾ (n) 0,07 0,43ȹ -0,19 -0,56* -0,65* -0,57* 

ʇʽʜʥʝʩʝʥʠʡ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ 

ɺʈɸ (n) -0,32ƶ 0,22 -0,53** -0,57* -0,57* -0,44ȹ 

ɺʽʜʢʨʠʪʽ ʨʫʢʘʚʠ 

(ʩ) 
-0,11 0,45ȹ -0,48ȹ -0,44ȹ -0,53** -0,40ƶ 

ɿʘʢʨʠʪʽ ʨʫʢʘʚʠ 

(ʩ) 
0,17 -0,27 0,35ƶ 0,30ƶ 0,53* 0,43ȹ 

ɿʚʽʰʫʚʘʥʥʷ -0,48ȹ -034ƶ -0,34ƶ 0,10 0,03 0,20 

ʅ/ʧ ɻʨ (n) -0,19 0,19 -0,27 -0,34ƶ -0,29ƶ -0,17 

ʅ/ʧ ɻʨ (ʩ) -0,02 0,19 0,23 -0,24 -0,14 -0,04 

ɹʦʣʴʦʚʝ ʩʧʨʠʡʥʷʪʪʷ 

ʉʠʣʘ ʪʦʢʫ (ʤʢɸ) 0,16 -0,44ȹ -0,31ƶ 0,58* 0,55** 0,16 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ɤ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ, 4. ʅ/ʧ ɻʨ - 

ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 5. * - p<0,0001, 6. ** - p<0,001, 7. ȹ - p<0,01, 8. ƶ - p<0,05. 

 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ Fe ʫ ʤʦʟʦʯʢʫ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ 

ʟʙʫʜʞʝʥʥʷ ʡ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʷʢ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ, ʪʘʢ ʽ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʪʘ ʧʨʦʮʝʩʠ 

ʧʘʤôʷʪʽ, ʪʦʙʪʦ ʜʠʩʙʘʣʘʥʩ Fe ʫ ʤʦʟʦʯʢʫ ʪʘʢʦʞ ʻ ʣʘʥʢʦʶ ʧʘʪʦʛʝʥʝʟʫ ʷʢ 

ʪʨʠʚʦʞʥʦʩʪʽ, ʪʘʢ ʽ ʝʧʽʟʦʜʽʚ ʚʪʨʘʪʠ ʩʪʨʘʭʫ (ʘʥʢʩʽʦʣʽʪʠʯʥʦʩʪʽ), ʘ ʪʘʢʦʞ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ ʫ ʱʫʨʽʚ ʥʘ ʪʣʽ ɺɯʊɻʄ. 

ʅʝʛʘʪʠʚʥʠʡ ʧʦʤʽʨʥʠʡ ʟʚôʷʟʦʢ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ (ɤ) Fe ʫ ʤʦʟʦʯʢʫ 

ʚʩʪʘʥʦʚʠʣʠ ʡ ʟ ʩʠʣʦʶ ʪʦʢʫ, ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʨʝʘʢʮʽʾ ʚʦʢʘʣʽʟʘʮʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʧʽʜʚʠʱʝʥʫ ʟʙʫʜʣʠʚʽʩʪʴ ʥʝʡʨʦʥʽʚ ʤʦʟʦʯʢʘ ʫ ʥʘʩʣʽʜʦʢ ʜʠʩʙʘʣʘʥʩʫ Fe, ʱʦ 

ʟʙʽʣʴʰʫʻ ʯʫʪʣʠʚʽʩʪʴ ʮʠʭ ʢʣʽʪʠʥ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʙʦʣʴʦʚʦʛʦ ʽʤʧʫʣʴʩʫ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʜʠʩʙʘʣʘʥʩ Fe ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ, ʟʘʣʫʯʘʻʪʴʩʷ 

ʜʦ ʧʘʪʦʛʝʥʝʟʫ ʪʨʠʚʦʞʥʦʩʪʽ ʡ ʨʦʟʚʠʪʢʫ ʩʪʘʥʫ, ʧʦʜʽʙʥʦʛʦ ʜʦ ʜʝʧʨʝʩʽʾ ʽ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʤʝʭʘʥʽʟʤʘʭ ʩʧʨʠʡʥʷʪʪʷ ʙʦʣʶ. 
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ɺ ʩʚʦʶ ʯʝʨʛʫ, Zn ʪʘʢʦʞ ʟʙʫʜʞʫʻ ʥʝʡʨʦʥʠ ʤʦʟʦʯʢʘ, ʯʝʨʝʟ ʮʝ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʡ ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ ɽʢʩʧ ʪʚʘʨʠʥ, ʟ 

ʝʧʽʟʦʜʘʤʠ ʘʥʢʩʽʦʣʽʪʠʯʥʦʩʪʽ ʯʝʨʝʟ [257, 258, 260 - 262]. 

ʂʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 7.14 ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʪʘ Zn/Fe, ʷʢ ʫ ʤʦʟʦʯʢʫ, ʪʘʢ ʽ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ 

ʤʘʶʪʴ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʦʚʝʜʽʥʢʦʚʠʭ ʽ ʝʤʦʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʫ 

ʱʫʨʽʚ ɽʢʩʧ, ʱʦ, ʚʦʯʝʚʠʜʴ, ʧʦʚôʷʟʘʥʦ ʟ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʦ ʷʢʠʭ ʟʘʣʫʯʘʶʪʴʩʷ ʚʠʟʥʘʯʝʥʽ ʙʽʦʤʝʪʘʣʠ [263]. 

 

ʊʘʙʣʠʮʷ 7.14 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʙʽʦʤʝʪʘʣʽʚ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʱʫʨʽʚ 

ʉʪʨʫʢʪʫʨʘ ʤʦʟʢʫ ʄʦʟʦʯʦʢ ʇʝʨʝʜʥʽʡ ʤʦʟʦʢ 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe Cu/Zn Zn/Fe Cu/Fe Cu/Zn Zn/Fe 

1 2 3 4 5 6 7 

ʪʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ɻʈɸ (n) -0,77* 0,01 -0,52** -0,58* -0,16 -0,32ƶ 

ɺʈɸ (n) -0,59* 0,22 -0,58* -0,43ȹ 0,12 -0,54** 

ʅʽʨʢʠ (n) -0,58* -0,24 -0,08 -0,79* -0,48ȹ -0,21 

ʅ/ʧ ɻʨ (n) -0,50ȹ -0,27 -0,11 -0,71* -0,44ȹ -0,17 

ʅ/ʧ ɻʨ (ʩ) -0,53** -0,06 -0,35ƶ -0,58* -0,26 -0,25 

ɸɼ (n) -0,43ȹ 0,17 -0,46ȹ -0,56* -0,11 -0,38ƶ 

ɹɼ (n) -0,50ȹ 0,09 -0,38ƶ -0,56* -0,16 -0,34ƶ 

ʋʨʠʥʘʮʽʾ (n) -0,37ƶ 0,30ƶ -0,56* -0,31ƶ 0,11 -0,37ƶ 

ʇʽʜʥʝʩʝʥʠʡ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ 

ɺʈɸ (n) -0,52** 0,20 -0,65* -0,27 0,02 -0,22 

ɺʽʜʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) -0,48ȹ 0,21 -0,69* -0,18 0,08 -0,20 

 

 



268 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.14 

1 2 3 4 5 6 7 

ɿʘʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) 0,42** -0,36ƶ 0,78* -0,04 -0,28ƶ 0,27 

ʅ/ʧ ɻʨ (n) -0,36ƶ -0,01 -0,24 -0,38ƶ -0,16 -0,04 

ʅ/ʧ ɻʨ (ʩ) -0,28 -0,29ƶ 0,23 -0,30ƶ -0,36ƶ 0,01 

ɹʦʣʴʦʚʝ ʩʧʨʠʡʥʷʪʪʷ 

ʉʠʣʘ ʪʦʢʫ (ʤʢɸ) 0,60* 0,31ƶ 0,18 0,51ȹ 0,36ƶ -0,03 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ʅ/ʧ ɻʨ - ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 4. * - 

p<0,0001, 5. ** - p<0,001, 6. ȹ - p<0,01, 7. ƶ - p<0,05. 

 

ʊʘʢʦʞ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ Cu ʪʘ Fe ʫ ʤʦʟʦʯʢʫ 

ʡ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʙʫʜʣʠʚʦʩʪʽ ʡ ʙʦʣʴʦʚʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʫ ɽʢʩʧ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʡʤʦʚʽʨʥʦ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ 

ʤʝʜʽʘʪʦʨʽʚ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ [264]. 

ɻʦʣʦʚʥʠʤ ʚʠʩʥʦʚʢʦʤ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʪʝ, ʱʦ ʟʤʽʥʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʫ ʤʦʟʦʯʢʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʘʣʫʯʝʥʽ ʫ 

ʧʘʪʦʛʝʥʝʟ ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ ʧʦʚʝʜʽʥʢʠ, ʧʦʜʽʙʥʦʾ ʜʦ ʜʝʧʨʝʩʽʾ. 

ʊʘʢʦʞ ʟʤʽʥʠ Cu ʽ Fe, ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʧʨʠʟʚʦʜʠʣʠ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʤʥʝʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘ ʱʦ ʚʢʘʟʫʶʪʴ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʮʠʤʠ ʙʽʦʤʝʪʘʣʘʤʠ ʫ ʤʦʟʦʯʢʫ ʪʘ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʧʘʤôʷʪʽ, ʱʦ 

ʚʠʟʥʘʯʘʣʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʣʘʙʽʨʠʥʪʘʭ. ʇʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʩʠʣʴʥʽ ʟʚôʷʟʢʠ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʥʝʛʘʪʠʚʥʽ, ʱʦ ʚʩʪʘʥʦʚʠʣʠ ʤʽʞ ʙʽʦʤʝʪʘʣʘʤʠ ʪʘ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʟ ʣʘʪʝʥʪʥʠʤ ʯʘʩʦʤ ʧʦʰʫʢʫ 

çʩʧʨʘʚʞʥʴʦʛʦè ʧʨʠʪʫʣʢʫ ʪʘ ʯʘʩʦʤ ʟʘʚʤʠʨʘʥʥʷ ʫ ʣʘʙʽʨʠʥʪʽ ɹʘʨʥʩʘ, ʱʦ ʚʢʘʟʫʻ 

ʥʘ ʟʘʣʫʯʝʥʥʷ Cu, Fe ʪʘ Zn ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʟʦʢʨʝʤʘ ʧʨʦʩʪʦʨʦʚʦʾ ʧʘʤôʷʪʽ (ʪʘʙʣ. 7.15). 
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ʊʘʙʣʠʮʷ 7.15 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʙʽʦʤʝʪʘʣʘʤʠ, ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʨʦʬʽʣʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʱʫʨʽʚ 

ʉʪʨʫʢʪʫʨʘ ʤʦʟʢʫ ʄʦʟʦʯʦʢ ʇʝʨʝʜʥʽʡ ʤʦʟʦʢ 

ɤ Cu Fe Zn Cu Fe Zn 

ʃʘʙʽʨʠʥʪ ɹʘʨʥʩʘ 

ʃʏ (ʩ) -0,07 0,63* 0,13 -0,87* -0,59* -0,27 

ɿʘʚʤʠʨʘʥʥʷ (ʩ) 0,21 -0,04 0,00 0,38ƶ 0,28ƶ 0,06 

ʋʤʦʚʥʘ ʨʝʘʢʮʽʷ ʧʘʩʠʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ 

ʃʏ (ʩ) 0,14 0,12 -0,31ƶ 0,06 0,01 -0,16 

 ʄʦʟʦʯʦʢ ʇʝʨʝʜʥʽʡ ʤʦʟʦʢ 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe Cu/Zn Zn/Fe Cu/Fe Cu/Zn Zn/Fe 

ʃʘʙʽʨʠʥʪ ɹʘʨʥʩʘ 

ʃʏ (ʩ) -0,73* -0,38ƶ -0,11 -0,89* -0,58* -0,09 

ʇʨʠʤʽʪʢʠ: 1. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 2. ɤ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ, 3. ʅ/ʧ ɻʨ - ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 4. * 

- p<0,0001, 5. ** - p<0,001, 6. ƶ - p<0,05. 

 

ɼʦʜʘʪʢʦʚʦ ʧʨʦʚʝʣʠ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʙʽʦʤʝʪʘʣʘʤʠ ʦʢʨʝʤʦ ʫ 

ʤʦʟʦʯʢʫ ʪʘ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ. (ʪʘʙʣ. 7.16). 

 

ʊʘʙʣʠʮʷ 7.16 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʙʽʦʤʝʪʘʣʘʤʠ ʫ 

ʤʦʟʦʯʢʫ ʪʘ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

ʉʪʨʫʢʪʫʨʘ ʤʦʟʢʫ ʇʝʨʝʜʥʽʡ ʤʦʟʦʢ 

ɤ Cu Fe Zn 

ʄ
ʦ
ʟ
ʦ
ʯ
ʦ
ʢ

 Cu 0,02 -0,06 -0,53* 

Fe -0,64* -0,65* -0,72* 

Zn -0,12 -0,03 -0,06 

ʇʨʠʤʽʪʢʠ: 1. ɤ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ, 2. * - p<0,0001. 
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ɺʩʪʘʥʦʚʣʝʥʽ ʟʚôʷʟʢʠ ʟʥʘʯʥʦʛʦ ʩʪʫʧʝʥʷ ʤʽʞ Cu ʪʘ Fe ʚʢʘʟʫʶʪʴ ʥʘ ʩʧʽʣʴʥʽ 

ʤʝʪʘʙʦʣʽʯʥʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʰʣʷʭʠ ʪʘ ʩʫʤʽʩʥʝ ʾʭ ʟʘʣʫʯʝʥʥʷ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ; ʧʦʟʠʪʠʚʥʠʡ ʧʦʤʽʨʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ Cu ʪʘ Zn ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʩʪʘʨʪʦʚʝ ʜʣʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʚôʷʟʢʫ ʤʽʞ Zn ʪʘ Fe ʫ ʤʦʟʦʯʢʫ ʚʢʘʟʫʻ ʥʘ ʦʢʨʝʤʽ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʪʘ ʜʽʾ 

ʮʠʭ ʙʽʦʤʝʪʘʣʽʚ. 

ʇʦʨʽʚʥʷʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʙʽʦʤʝʪʘʣʽʚ, ʷʢ ʟ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʪʘʢ ʽ 

ʟ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʫ ʤʦʟʦʯʢʫ ʪʘ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʚʩʪʘʥʦʚʠʣʠ ʟʥʘʯʥʽ ʡ 

ʚʢʨʘʡ ʮʽʢʘʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʚʽʜʢʨʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʨʫʰʝʥʴ ʾʭ ʨʝʛʫʣʷʮʽʾ. 

ʊʦʞ, ʢʦʨʝʣʷʮʽʡʥʝ ʧʦʨʽʚʥʷʥʥʷ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʠʡ ʤʝʪʘʙʦʣʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘ ʙʘʣʘʥʩ ʫ ʤʦʟʦʯʢʫ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʨʝʛʫʣʶʻ ʧʝʨʝʜʥʽʡ ʤʦʟʦʢ (ʪʘʙʣ. 7.17). 

 

ʊʘʙʣʠʮʷ 7.17 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʙʽʦʤʝʪʘʣʘʤʠ ʪʘ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʫ ʤʦʟʦʯʢʫ ʪʘ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

ʉʪʨʫʢʪʫʨʘ 

ʤʦʟʢʫ 

ʇʝʨʝʜʥʽʡ ʤʦʟʦʢ (ɤ) ʇʝʨʝʜʥʽʡ ʤʦʟʦʢ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ) 

Cu Fe Zn Cu/Fe Cu/Zn Zn/Fe 

ʄ
ʦ
ʟ
ʦ
ʯ
ʦ
ʢ

 

(
ɤ
)

 

Cu 0,02 -0,06 -0,53ȹ 0,04 0,50ȹ -0,67* 

Fe -0,64* -0,65* -0,72* -0,51** 0,10 -0,62* 

Zn -0,12 -0,03 -0,06 -0,23 -0,09 -0,14 

ʄ
ʦ
ʟ
ʦ
ʯ
ʦ
ʢ
 

(
ʩ
ʧ
ʽ
ʚ

-ʥ
ʷ
)

 Cu/Fe 0,67* 0,67* 0,34ƶ 0,53** 0,27 0,12 

Cu/Zn 0,14 -0,21 -0,68* 0,41ȹ 0,83* -0,74* 

Zn/Fe 0,35ƶ 0,64* 0,78* -0,03 -0,54 0,66* 

ʇʨʠʤʽʪʢʠ: 1. ɤ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ, 2. ʩʧʽʚ-ʥʷ - ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, 3. * - p<0,0001, 4. ** - 

p<0,001, 5. ȹ - p<0,01, 6. ƶ - p<0,05. 

 

ʇʨʦʚʽʜʥʠʤ ʨʝʛʫʣʷʪʦʨʥʠʤ ʙʽʦʤʝʪʘʣʦʤ ʫ ʤʦʟʦʯʢʫ ʻ Cu, ʧʦʨʫʰʝʥʥʷ 

ʛʦʤʝʦʩʪʘʟʫ ʷʢʦʛʦ ʩʧʨʠʯʠʥʷʻ ʜʠʩʙʘʣʘʥʩ Fe ʪʘ Zn, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [265]. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (Repeated 

Measures ANOVA) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɺʍ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ 

ʧʨʦʮʝʩʠ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʯʝʨʝʟ ʟʤʽʥʠ ʤʘʩʦʚʠʭ ʯʘʩʪʦʢ (ɤ) Cu, Fe, Zn ʪʘ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ ʤʦʟʦʯʢʫ. ʇʨʠ ʮʴʦʤʫ ʩʫʧʫʪʥʴʦʛʦ ʚʧʣʠʚʫ ʛʘʣʦʪʘʥʫ ʥʝ ʙʫʣʦ 

(ʪʘʙʣ. 7.18). 

 

ʊʘʙʣʠʮʷ 7.18 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʙʽʦʤʝʪʘʣʽʚ ʫ ʤʦʟʦʯʢʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ Repeated Measures ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʯʘʩʦʤ 

(ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ ʂ2 (%) p ʂ2 (%) p ʂ2 (%) p 

Cu (ɤ) 1-28 0,0 >0,05 40,9 <0,001 0,93 >0,05 

Fe (ɤ) 1-28 0,0 >0,05 49,9 <0,001 0,0 >0,05 

Zn (ɤ) 1-28 0,0 >0,05 49,2 <0,001 0,3 >0,05 

Cu/Fe 1-28 0,0 >0,05 41,1 <0,001 1,6 >0,05 

Cu/Zn 1-28 0,0 >0,05 38,0 <0,001 0,2 >0,05 

Zn/Fe 1-28 0,0 >0,05 41,1 <0,001 0,3 >0,05 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ ʛʘʣʦʪʘʥʫ, 

2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʥʘ ʫʩʽʭ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 4. ɤ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ. 

 

ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʩʪʘʥʦʚʠʣʠ ʡ ʧʨʠ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ 

ʥʘ ʙʽʦʤʝʪʘʣʠ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ, ʪʦʙʪʦ ʫ ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʚʠʧʘʜʢʘʭ 

ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ Cu, Fe, Zn ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʫʚ 

ʚʧʣʠʚ ɺʍ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʤʽʥ ʫ 1-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʪʚʘʨʠʥ ʂʦʥʪʨ 

ʛʨʫʧʠ, ʱʦ ʩʪʘʣʠ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʛʘʣʦʪʘʥʫ (ʪʘʙʣ. 7.19). 
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ʊʘʙʣʠʮʷ 7.19 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʙʽʦʤʝʪʘʣʽʚ ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ Repeated Measures 

ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʯʘʩʦʤ 

(ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ ʂ2 (%) p ʂ2 (%) p ʂ2 (%) p 

Cu (ɤ) 1-28 0,0 >0,05 65,7 <0,001 0,0 >0,05 

Fe (ɤ) 1-28 0,0 >0,05 47,2 <0,001 0,0 >0,05 

Zn (ɤ) 1-28 0,0 >0,05 64,7 <0,001 0,8 >0,05 

Cu/Fe 1-28 0,0 >0,05 66,5 <0,001 0,0 >0,05 

Cu/Zn 1-28 0,0 >0,05 53,6 <0,001 0,5 >0,05 

Zn/Fe 1-28 0,0 >0,05 68,1 <0,001 1,2 >0,05 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ ʛʘʣʦʪʘʥʫ, 

2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʥʘ ʫʩʽʭ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 4. ɤ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ ʟ ʧʦʨʽʚʥʷʥʥʷʤ ʨʽʚʥʽʚ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʣʘʟʤʠ ʢʨʦʚʽ ɽʢʩʧ ʱʫʨʽʚ ʚʩʪʘʥʦʚʠʣʠ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʘʢʪʠʚʥʽʩʪʶ ʢʘʪʘʣʘʟʠ ʪʘ ʛʣʫʪʘʪʽʦʨʝʜʫʢʪʘʟʠ ʽ BDNF. 

ʆʯʽʢʫʚʘʥʠʤ ʩʪʘʣʦ ʚʠʷʚʣʝʥʥʷ ʩʠʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ 

ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ ʟ ʢʘʪʘʣʘʟʦʶ, ʘʜʞʝ ʚʽʜʦʤʦ, ʱʦ ʮʽ ʝʥʟʠʤʠ ʤʘʶʪʴ ʨʽʟʥʫ ʜʽʶ 

ð ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ ʚʽʜʥʦʚʣʶʻ ʛʣʫʪʘʪʽʦʥ, ʘ ʢʘʪʘʣʘʟʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʝʡʪʨʘʣʽʟʫʻ ʡʦʛʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʣʫʪʘʪʽʦʥʦʚʦʾ ʩʠʩʪʝʤʠ [266]. 

ʊʘʢʦʞ, ʩʠʣʴʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʮʠʤʠ ʝʥʟʠʤʘʤʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʧʨʫʞʝʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʷʚʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ (ʪʘʙʣ. 7.20). 
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ʊʘʙʣʠʮʷ 7.20 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʙʽʦʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

ʇʦʢʘʟʥʠʢ ʂʘʪʘʣʘʟʘ ɻʈ ɻʇ 

ʂʘʪʘʣʘʟʘ  -0,76* -0,13 

ɻʈ -0,76*  0,31 

ɻʇ -0,13 0,31  

BDNF -0,79* 0,87* 0,25 

ʇʨʠʤʽʪʢʠ: 1. ɻʈ - ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ, 2. ɻʇ - ʛʣʫʪʘʪʽʦʧʝʨʦʢʩʠʜʘʟʘ, 3. * - p<0,0001. 

 

ʊʘʢʦʞ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʚôʷʟʢʽʚ 

ʩʠʣʴʥʦʛʦ ʩʪʫʧʝʥʷ ʤʽʞ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʪʘ ʧʦʚʝʜʽʥʢʦʶ 

ʫ ɽʢʩʧ ʪʚʘʨʠʥ, ʘ ʩʘʤʝ ʟ ʨʫʭʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʤʦʮʽʡʥʦʛʦ 

ʧʨʦʬʽʣʶ (ʪʘʙʣ. 7.21). 

 

ʊʘʙʣʠʮʷ 7.21 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʙʽʦʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʪʘ ʧʦʚʝʜʽʥʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

 ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ɽʢʩʧ ʱʫʨʽʚ 

ʇʦʢʘʟʥʠʢ ʂʘʪʘʣʘʟʘ ɻʈ ɻʇ BDNF 

1 2 3 4 5 

ʪʝʩʪ çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ɻʈɸ (n) -0,91* 0,89* 0,26 0,81* 

ɺʈɸ (n) -0,77* 0,84* 0,31 0,85* 

ʅ/ʧ ɻʨ (n) -0,02 0,07 0,44ƶ 0,26 

ʅ/ʧ ɻʨ (ʩ) -0,41ƶ 0,37ƶ 0,02 0,57ȹ 

ɸɼ (n) -0,57ȹ 0,43ƶ 0,22 0,47ƶ 

ɹɼ (n) -0,48ƶ 0,38ƶ 0,20 0,41ƶ 

ʋʨʠʥʘʮʽʾ (n) -0,69* 0,55ȹ 0,07 0,59ȹ 

ʇʽʜʥʝʩʝʥʠʡ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ ʣʘʙʽʨʠʥʪ 

ɺʈɸ (n) -0,62ȹ 0,56ȹ -0,09 0,63** 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.21 

1 2 3 4 5 

ɺʽʜʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) -0,76* 0,68* 0,40ƶ 0,78* 

ɿʘʢʨʠʪʽ ʨʫʢʘʚʠ (ʩ) 0,82* -0,79* -0,08 -0,85* 

ɿʚʽʰʫʚʘʥʥʷ -0,27 0,21 -0,38ƶ 0,25 

ʅ/ʧ ɻʨ (ʩ) 0,31 -0,54ȹ 0,09 -0,44ƶ 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ɻʈ - ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ, 4. ɻʇ - 

ʛʣʫʪʘʪʽʦʧʝʨʦʢʩʠʜʘʟʘ, 5. ʅ/ʧ ɻʨ - ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 6. * - p<0,0001, 7. ** - p<0,001, 8. ȹ - 

p<0,01, 9. ƶ - p<0,05. 

 

ʊʦʙʪʦ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʫ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʧʨʠʟʚʦʜʠʚ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ ʝʤʦʮʽʡʥʦʩʪʽ, ʘ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʾ ʟ BDNF 

ʚʢʘʟʫʶʪʴ ʥʘ ʘʢʪʠʚʘʮʽʶ ʥʝʡʨʦʧʨʦʪʝʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʫʰʢʦʜʞʝʥʥʷ 

[267]. 

ɿʘʣʫʯʝʥʥʷ ʙʽʦʤʝʪʘʣʽʚ ʫ ʧʘʪʦʛʝʥʝʟ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʤʦʟʢʫ, ʦʩʦʙʣʠʚʦ ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ, ʚʩʪʘʥʦʚʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 

7.22). 

 

ʊʘʙʣʠʮʷ 7.22 - ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ (r) ʤʽʞ ʙʽʦʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʣʘʟʤʠ ʢʨʦʚʽ ʪʘ ʙʽʦʤʝʪʘʣʘʤʠ ʽ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʫ ʤʦʟʦʯʢʫ 

ʪʘ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ 

ʉʪʨʫʢʪʫʨʘ 

ʤʦʟʢʫ 

ʄʦʟʦʯʦʢ ʇʝʨʝʜʥʽʡ ʤʦʟʦʢ 

ɤ Cu Fe Zn Cu Fe Zn 

1 2 3 4 5 6 7 

ʂʘʪʘʣʘʟʘ -0,31 -0,28 0,17 0,47ƶ 0,84* 0,80* 

ɻʈ 0,28 0,34ƶ -0,10 -0,52ȹ -0,81* -0,76* 

ɻʇ 0,78* 0,82* 0,21 -0,47ƶ -0,29 -0,34 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.22 

1 2 3 4 5 6 7 

BDNF 0,36 0,37ƶ -0,18 -0,60ȹ -0,82* -0,86* 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe Cu/Zn Zn/Fe Cu/Fe Cu/Zn Zn/Fe 

ʂʘʪʘʣʘʟʘ 0,30 -0,81* 0,78* -0,24 -0,85* 0,80* 

ɻʈ -0,52ȹ 0,75* -0,84* 0,19 0,83* -0,78* 

ɻʇ -0,27 0,19 -0,25 -0,47ƶ 0,21 -0,34 

BDNF -0,39 0,85* -0,87* 0,10 0,86* -0,88* 

ʇʨʠʤʽʪʢʠ: 1. (n) ʢʽʣʴʢʽʩʪʴ, 2. (ʩ) - ʪʨʠʚʘʣʽʩʪʴ, 3. ɤ - ʤʘʩʦʚʘ ʯʘʩʪʢʘ, 4. ʅ/ʧ ɻʨ - 

ʥʝʧʦʚʥʠʡ ʛʨʫʤʽʥʛ, 5. * - p<0,0001, 6. ** - p<0,001, 7. ȹ - p<0,01, 8. ƶ - p<0,05. 

 

ɿʘʛʘʣʦʤ, ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʢʘʪʘʣʘʟʠ ʩʧʨʠʷʻ ʜʠʩʙʘʣʘʥʩʫ ʙʽʦʤʝʪʘʣʽʚ, ʦʩʦʙʣʠʚʦ Cu/Zn ʪʘ Zn/Fe ʫ ʤʦʟʦʯʢʫ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ. 

ʆʜʥʦʯʘʩʥʦ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ Cu, Fe ʪʘ Zn ʫ ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ ʻ 

ʙʽʣʴʰʠʤ ʜʞʝʨʝʣʦʤ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʥʘ ʱʦ ʫʢʘʟʘʣʠ ʥʘʷʚʥʽ ʧʦʟʠʪʠʚʥʽ 

ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʩʠʣʴʥʦʛʦ ʩʪʫʧʝʥʶ ʟ ʨʽʚʥʝʤ ʢʘʪʘʣʘʟʠ ʢʨʦʚʽ ɽʢʩʧ ʱʫʨʽʚ 

(ʪʘʙʣ. 7.22). 

ʆʪʞʝ, ʜʠʩʙʘʣʘʥʩ ʚʠʟʥʘʯʝʥʠʭ ʥʘʤʠ ʙʽʦʤʝʪʘʣʽʚ, ʦʩʦʙʣʠʚʦ Fe ʪʘ Zn, ʻ 

ʧʦʪʫʞʥʠʤ ʜʞʝʨʝʣʦʤ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʪʣʽ ʧʦʰʢʦʜʞʝʥʠʭ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʜʝ ʚʦʥʠ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʧʝʨʝʥʦʩʫ ʝʣʝʢʪʨʦʥʽʚ ʡ ʫʪʚʦʨʝʥʥʷ 

ʝʥʝʨʛʽʾ, ʯʝʨʝʟ ʱʦ ʚʠʩʥʘʞʫʻʪʴʩʷ ʜʝʧʦ ʢʘʪʘʣʘʟʠ ʪʘ ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ 

ʛʦʤʝʦʩʪʘʟʫ ʮʠʭ ʙʽʦʤʝʪʘʣʽʚ ʽ, ʚʦʯʝʚʠʜʴ ʝʥʝʨʛʦʜʝʬʽʮʠʪ, ʫ ʤʦʟʦʯʢʫ ʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʫ ʮʴʦʤʫ ʚʽʜʜʽʣʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ɸʣʝ ʡ ʜʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ Cu, Fe ʪʘ Zn ʻ ʥʝ ʪʽʣʴʢʠ ʜʞʝʨʝʣʦʤ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ, ʘ ʡ ʢʦʬʘʢʪʦʨʘʤʠ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ, ʪʦʤʫ ʟʥʠʞʝʥʥʷ 

ʙʽʦʤʝʪʘʣʽʚ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʾʭ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʘʢʪʠʚʘʮʽʾ 

ʮʠʭ ʝʥʟʠʤʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʪʘ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [268]. 
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ʊʘʢʦʞ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ, ʱʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʙʽʣʴʰ 

ʘʢʪʠʚʥʠʤʠ ʙʽʦʤʝʪʘʣʘʤʠ ʫ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʫ ʤʦʟʦʯʢʫ ʻ Fe ʪʘ 

Cu, ʘ ʟ ʽʥʰʦʛʦ - ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʤʦʞʝ ʩʧʨʠʷʪʠ ʥʘʢʦʧʠʯʝʥʥʶ ʮʠʭ 

ʙʽʦʤʝʪʘʣʽʚ ʫ ʪʢʘʥʠʥʽ ʤʦʟʦʯʢʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʽʾ ʫ 

ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʽ ɺɯʊɻʄ [265, 269]. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, BDNF, ʚʦʯʝʚʠʜʴ, ʟʘʣʫʯʘʻ Cu, Fe ʪʘ Zn ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʥʽʚ ʪʘ ʩʠʥʘʧʪʠʯʥʦʾ ʧʝʨʝʜʘʯʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ [270]. 

ʇʦʜʘʣʴʰʠʡ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ Repeated Measures 

ANOVA ʧʦʢʘʟʘʚ, ʱʦ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʣʘʟʤʠ ʢʨʦʚʽ ʫ 

ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʦʚôʷʟʘʥʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ɺʍ ʥʘ 

ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʡ ʤʝʥʰʦʶ ʤʽʨʦʶ ʯʝʨʝʟ ʛʘʣʦʪʘʥ (ʪʘʙʣ. 7.23). 

 

ʊʘʙʣʠʮʷ 7.23 - ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɺɯʊɻʄ ʪʘ ʛʘʣʦʪʘʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ 

ʘʢʪʠʚʥʦʩʪʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʣʘʟʤʠ ʢʨʦʚʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ 

Repeated Measures ANOVA 

ʇʦʢʘʟʥʠʢ 

ɿʤʽʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʯʘʩʦʤ 

(ʜʦʙʦʶ) 

ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ * 

ɺʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ɻʘʣʦʪʘʥʫ 

ɼʦʙʘ ʂ2 (%) p ʂ2 (%) p ʂ2 (%) p 

ʂʘʪʘʣʘʟʘ 1-14 0,0 >0,05 53,0 <0,001 1,3 <0,05 

ɻʈ 1-14 0,0 >0,05 55,0 <0,001 0,0 >0,05 

ɻʇ 1-14 0,0 >0,05 61,1 <0,001 0,3 >0,05 

BDNF 1-14 20,2 <0,001 57,8 <0,001 1,6 <0,01 

ʇʨʠʤʽʪʢʠ: 1. * ï ʚʢʣʶʯʥʦ ʟ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʪʣʽ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʘʙʦ ʛʘʣʦʪʘʥʫ, 

2. ʂ2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ, 3. ʨ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʥʘ ʫʩʽʭ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 4. ɻʈ - ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʘ, 5. ɻʇ - ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ. 
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ʈʝʟʶʤʝ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ Repeated Measures ANOVA ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʚʠʷʚʣʝʥʠʭ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʻ ʥʘʩʣʽʜʢʦʤ ʚʧʣʠʚʫ 

ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʘ ʥʝ ʛʘʣʦʪʘʥʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʚʘʨʠʥ ʂʦʥʪʨ ʛʨʫʧʠ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʧʦʢʘʟʘʚ, ʱʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʝʜʽʥʢʠ 

ʤʘʶʪʴ ʩʠʣʴʥʽ ʡ ʧʦʟʠʪʠʚʥʽ ʟʚôʷʟʢʠ ʪʘ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʪʨʘʭ, ʩʠʣʴʥʫ ʪʨʠʚʦʞʥʽʩʪʴ, 

ʟʙʫʜʞʝʥʽʩʪʴ ʽ ʜʝʟʘʜʘʧʪʘʮʽʶ ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʦʮʝʩʠ ʥʘʚʯʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʘʤôʷʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʙʽʣʴʰ ʪʨʠʚʦʞʥʽ ʪʚʘʨʠʥʠ ʚʠʷʚʣʷʶʪʴʩʷ ʪʘʢʦʞ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʚʧʣʠʚʫ 

ʙʦʣʴʦʚʦʛʦ ʬʘʢʪʦʨʘ. 

ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʨʦʟʚʠʪʢʫ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʠʭ 

ʧʦʨʫʰʝʥʴ ʫ ʱʫʨʽʚ ʟ ɺɯʊɻʄ ʚʽʜʽʛʨʘʶʪʴ ʟʤʽʥʠ Cu, Fe ʪʘ Zn ʫ ʧʝʨʝʜʥʴʦʤʫ 

ʤʦʟʢʫ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Cu/Fe ʷʢ ʫ ʤʦʟʦʯʢʫ, ʪʘʢ ʽ ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ. 

ʇʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ Cu ʪʘ Zn ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ ʥʘʢʦʧʠʯʝʥʥʷ Fe, 

ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʥʝʛʘʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚô̫ ʟʢʠ Fe ʟ Cu (r=-0,64, p<0,0001) ʪʘ 

Fe ʟ Zn (r=-0,72, p<0,0001). 

ɺʩʪʘʥʦʚʣʝʥʽ ʩʠʣʴʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʝʥʟʠʤʘʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʧʨʫʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʷʚʫ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʱʦ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʽʥʘʤʠ 

ʙʽʦʤʝʪʘʣʽʚ ʽ ʫ ʩʫʢʫʧʥʦʩʪʽ ʚʧʣʠʚʘʻ ʥʘ ʧʦʚʝʜʽʥʢʦʚʦ-ʢʦʛʥʽʪʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʫ 

ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ. 

ʇʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ BDNF ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʡʨʦʧʨʦʪʝʢʮʽʶ ʧʽʩʣʷ ʪʨʘʚʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [256-262, 

267]. 
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ʈʆɿɼɯʃ 8 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ɺʘʨʪʦ ʱʝ ʨʘʟ ʧʽʜʢʨʝʩʣʠʪʠ ʥʝʙʝʟʧʝʯʥʽʩʪʴ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʩʧʨʠʯʠʥʝʥʦʾ ʚʠʙʫʭʦʤ, ʥʘʚʽʪʴ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ [271 - 273]. ʊʘʢʽ ʪʨʘʚʤʠ 

ʚʽʜʥʦʩʷʪʴ ʜʦ çʥʝʚʠʜʠʤʠʭè, ʘʜʞʝ ʟʦʚʥʽʰʥʽʭ ʦʟʥʘʢ ʫʰʢʦʜʞʝʥʥʷ ʥʝʤʘʻ, ʘ ʩʘʤ 

ʧʘʮʽʻʥʪ ʥʝ ʥʘʜʘʻ ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ ʩʚʦʻʤʫ ʩʪʘʥʫ ʧʽʩʣʷ ʚʠʙʫʭʫ ʽ ʯʝʨʝʟ ʮʝ ʚʯʘʩʥʦ 

ʥʝ ʟʚʝʨʪʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ [7, 274]. ʇʨʦʪʝ, ʧʦʨʫʰʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʡ 

ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘʩʪʘʶʪʴ ʰʚʠʜʢʦ ʽ ʻ ʪʨʠʚʘʣʠʤʠ ʡ 

ʥʝʦʙʦʨʦʪʥʠʤʠ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʽ. ʉʝʨʝʜ ʧʦʚʝʜʽʥʢʦʚʠʭ ʟʤʽʥ ʫ ʣʶʜʠʥʠ ʟ 

ɺɯʊɻʄ ʚʽʜʤʽʯʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʝʤʦʮʽʡʥʦʶ ʨʝʛʫʣʷʮʽʻʶ [9]. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʟʤʽʥʠ ʥʘʩʪʨʦʶ ʫ ʚʠʛʣʷʜʽ ʟʙʫʜʞʝʥʥʷ (ʜʨʘʪʽʚʣʠʚʽʩʪʴ, ʪʨʠʚʦʞʥʦʩʪʽ) ʘʙʦ, 

ʥʘʚʧʘʢʠ, ʛʘʣʴʤʫʚʘʥʥʷ (ʘʧʘʪʽʷ, ʜʝʧʨʝʩʽʷ), ʧʦʨʫʰʝʥʥʷ ʩʥʫ [142]. ɼʦ 

ʢʦʛʥʽʪʠʚʥʠʭ ʚʽʜʥʦʩʷʪʴ ʧʦʨʫʰʝʥʥʷ ʧʘʤôʷʪʽ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ, ʰʚʠʜʢʦʩʪʽ 

ʤʠʩʣʝʥʥʷ [275]. ʇʝʨʝʣʽʯʝʥʽ ʚʠʱʝ ʥʝʚʨʦʣʦʛʽʯʥʽ ʩʠʤʧʪʦʤʠ ʟʤʽʥʶʶʪʴ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʩʚʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ʦʪʦʯʝʥʥʷ, ʪʦʙʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ ʯʝʨʝʟ ʛʦʣʦʚʥʠʡ 

ʙʽʣʴ, ʧʦʨʫʰʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʫ ʢʦʤʧʣʝʢʩʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [276]. ʊʦʞ, ɺɯʊɻʄ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʪʽʡʢʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ. 

ɿʘʜʣʷ ʧʦʛʣʠʙʣʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ɺɯʊɻʄ ʥʝʦʙʭʽʜʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʻ ʢʣʶʯʝʤ ʜʦ ʨʦʟʢʨʠʪʪʷ ʧʘʪʦʛʝʥʝʟʫ ʪʘʢʦʛʦ ʚʠʜʫ ʪʨʘʚʤʠ [277, 

278, 279]. ʈʦʟʢʨʠʪʽ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʭʘʥʽʟʤʠ 

ʜʦʧʦʤʦʞʫʪʴ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ, 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʷʢ 

ʚʽʡʩʴʢʦʚʠʭ, ʪʘʢ ʽ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ [23, 280, 281]. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʙʫʜʴ-ʷʢʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʤʘʛʘʻ ʯʽʪʢʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʤʝʪʠ, ʟʘʚʜʘʥʴ ʪʘ ʜʠʟʘʡʥʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ 

ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʶ ʦʙʽʟʥʘʥʦʩʪʽ ʟ ʧʨʦʙʣʝʤʠ ʪʘ ʙʽʦʝʪʠʯʥʠʤ ʚʠʤʦʛʘʤ ʧʦʚʦʜʞʝʥʥʷ 
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ʽʟ ʪʚʘʨʠʥʘʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʤʦʛ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʠʪʷʛʘʤʠ ʪʘ ʧʝʨʚʠʥʥʦʶ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ. 

ʆʢʨʝʤʠʤ ʘʩʧʝʢʪʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ 

ʽʥʜʫʢʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʩʪʘʥʫ, ʘ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ - ʮʝ 

ʚʽʜʪʚʦʨʝʥʥʷ ɺɯʊɻʄ. ɼʣʷ ʮʴʦʛʦ ʤʠ ʨʦʟʨʦʙʠʣʠ çʇʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ 

ʥʘ ʦʨʛʘʥʽʟʤ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫè, ʱʦ ʟʘʭʠʩʪʠʣʠ ʧʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ 

(ˉ146858) [222]. ʇʦʧʝʨʝʜʥʴʦ ʧʝʨʝʜ ʨʦʟʨʦʙʢʦʶ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʛʝʥʝʨʘʮʽʾ ɺʍ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʷʢ ʫ ʜʞʝʨʝʣʘʭ ʣʽʪʝʨʘʪʫʨʠ, ʪʘʢ ʽ ʫ ʧʘʪʝʥʪʘʭ [282 - 

285]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʠʣʠ ʧʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ 

ʢʦʞʥʦʛʦ ʟ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʟôʷʩʦʚʫʚʘʣʠ ʨʽʚʝʥʴ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʫ 

ʩʢʣʘʜʦʚʫ. ɺ ʧʽʜʩʫʤʢʫ, ʟʘ ʦʩʥʦʚʫ ʚʟʷʣʠ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʫ ʪʘ ʚʞʝ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʫ ʤʦʜʝʣʴ - çʫʜʘʨʥʫ ʪʨʫʙʫè, ʷʢʫ ʤʠ ʫʜʦʩʢʦʥʘʣʠʣʠ ʰʣʷʭʦʤ 

ʚʙʫʜʦʚʫʚʘʥʥʷ ʤʽʞ ʢʘʤʝʨʦʶ ʥʠʟʴʢʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʢʣʘʧʘʥʘ ʡ ʬʽʢʩʘʮʽʾ ʦʜʥʦʨʘʟʦʚʦʾ ʛʫʤʦʚʦʾ ʤʝʤʙʨʘʥʠ ʥʘ ʜʫʣʴʥʦʤʫ ʟʨʽʟʽ 

ʚʠʭʽʜʥʦʛʦ ʢʽʥʮʷ ʪʨʫʙʠ. ʊʘʢʽ ʪʝʭʥʽʯʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘʙʝʟʧʝʯʠʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ɺʍ ʟ ʥʘʡʤʝʥʰʠʤ ʨʝʘʢʪʠʚʥʠʤ ʝʬʝʢʪʦʤ ʪʘ ʚʝʣʠʢʠʤ, 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʜʘʪʯʠʢʘʤʠ, ʜʽʘʧʘʟʦʥʦʤ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ. ʊʘʢʦʞ, ʮʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʟʚʦʣʠʣʠ ʚʽʜʪʚʦʨʠʪʠ ʣʝʛʢʫ ɺɯʊɻʄ ʙʝʟ ʫʰʢʦʜʞʝʥʥʷ ʽʥʰʠʭ 

ʦʨʛʘʥʽʚ, ʱʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘ ʝʪʘʧʘʭ ʘʧʨʦʙʘʮʽʾ ʧʨʠʩʪʨʦʶ. ʆʢʨʽʤ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ɺɯʊɻʄ, ʨʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ 

ʧʨʠʩʪʨʽʡ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʙʝʟʧʝʯʥʠʡ ʜʣʷ ʣʶʜʠʥʠ (ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ, ʨʽʚʝʥʴ ʰʫʤʫ ʫ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ) ʪʘ ʤʘʻ 

ʥʠʟʴʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ (ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʦʚôʷʟʢʦʚʽ ʚʠʪʨʘʪʠ ʣʠʰʝ 

ʥʘ ʛʫʤʫ). 

ʊʦʞ, ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʜʠʥʘʤʽʢʦʶ ʧʦʚʝʜʽʥʢʦʚʠʭ ʪʘ 

ʢʦʛʥʽʪʠʚʥʠʭ ʟʤʽʥ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʣʠ ʨʽʚʥʽ ʙʽʦʤʝʪʘʣʽʚ ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ 
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ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʱʫʨʽʚ, ʚʩʪʘʥʦʚʠʣʠ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʢʨʦʚʽ, ʱʦ ʻ 

ʙʽʦʭʽʤʽʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʪʘ ʧʨʦʩʪʝʞʠʣʠ ʟʘ ʨʽʚʥʷʤʠ 

ʥʝʡʨʦʪʨʦʬʽʯʥʦʛʦ ʬʘʢʪʦʨʘ. ʊʘʢʦʞ ʜʦʩʣʽʜʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʡ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʭ, 

ʘ ʪʘʢʦʞ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʚʠʟʥʘʯʠʣʠ ʥʘʷʚʥʽʩʪʴ ʽ 

ʩʪʫʧʝʥʴ ʫʰʢʦʜʞʝʥʥʷ ʩʫʜʠʥ ʪʘ ʢʣʽʪʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɿʥʘʯʫʱʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʩʪʘʥʦʚʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʪʝʣʴʥʠʡ ʩʫʢʫʧʥʠʡ 

ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʜʠʥʘʤʽʮʽ ɺɯʊɻʄ. ʅʘʰʽ 

ʪʝʨʤʽʥʠ, ʘ ʩʘʤʝ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 1-ʫ, 3-ʶ, 7-ʫ, 14-ʫ, 21-ʫ ʪʘ 28-ʫ ʜʦʙʠ, ʤʠ 

ʦʙʨʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʥʘ ʛʦʩʪʨʠʡ (1-7-ʘ ʜʦʙʘ) ʪʘ ʨʘʥʥʽʡ (14-28-ʘ 

ʜʦʙʘ) ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ [286]. 

ɿʘʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʦʟʥʘʢ ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʚʠʙʫʭʦʚʦʶ ʭʚʠʣʝʶ ʧʨʦʚʝʣʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʡ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ 

ʚʟʽʨʮʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʯʝʨʝʟ 1-ʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ɺʍ. ɸʜʞʝ ʚʚʘʞʘʻʤʦ, 

ʱʦ ʙʽʣʴʰ ʧʽʟʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʚʪʦʨʠʥʥʽ ʟʤʽʥʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʢʘʟʘʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʜʦʚʝʣʠ, ʱʦ ɺʍ, ʟ 

ʪʠʩʢʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʝʛʢʦʾ ɺɯʊɻʄ, ʚ ʫʤʦʚʘʭ ʥʘʰʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʨʠʟʚʝʣʘ ʜʦ ʜʠʬʫʟʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʥʘ ʩʫʜʠʥʥʦʤʫ, 

ʢʣʽʪʠʥʥʦʤʫ ʪʘ ʩʫʙʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ. ʆʟʥʘʢʘʤʠ ʮʠʭ ʟʤʽʥ ʩʪʘʣʠ ʜʠʬʫʟʥʠʡ ʪʘ 

ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ, ʧʝʨʠʮʝʣʶʣʷʨʥʦʛʦ, ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ 

(ʚʢʣʶʯʥʦ ʦʨʛʘʥʝʣʠ) ʥʘʙʨʷʢʫ. ɺʩʪʘʥʦʚʠʣʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʦʟʥʘʢʠ 

ʫʰʢʦʜʞʝʥʥʷ ʡ ʥʘʙʨʷʢʫ ʛʝʤʦʢʘʧʽʣʷʨʽʚ, ʘʢʩʦ-ʘʢʩʦʥʘʣʴʥʠʭ ʩʠʥʘʧʩʽʚ ʪʘ 

ʩʠʥʘʧʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʽ ʤʽʞʩʠʥʘʧʪʠʯʥʠʭ ʱʽʣʠʥ [287, 288]. ɺʘʞʣʠʚʠʤ ʜʣʷ 

ʨʦʟʢʨʠʪʪʷ ʧʘʪʦʛʝʥʝʟʫ ʩʪʘʣʦ ʚʠʷʚʣʝʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʟʥʘʢ ʫʰʢʦʜʞʝʥʥʷ 

ʡ ʥʘʙʨʷʢʫ ʤʽʪʦʭʦʥʜʨʽʡ. ʅʘʷʚʥʽʩʪʴ ʪʘ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʙʨʷʢʫ ʡ 

ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʮʠʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʛʽʩʪʦʣʦʛʽʯʥʠʤ ʘʥʘʣʽʟʦʤ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʛʽʥʽʚ ImageJ, ʧʨʠ ʯʦʤʫ ʧʣʦʱʘ ʥʘʙʨʷʢʫ ʙʫʣʘ ʙʽʣʴʰʘ ʥʘ 9% 

(ʨ<0,05) ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ɽʢʩʧ ʪʚʘʨʠʥ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʽʧʦʢʘʤʧʘ ʱʫʨʽʚ 
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ʮʽʻʾ ʞ ʛʨʫʧʠ [289, 290]. ʃʝʛʢʘ ʟʘ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʪʨʘʚʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ 

ʩʫʯʘʩʥʽʡ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ 

ʧʦʪʝʨʧʽʣʦʛʦ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʟʥʘʯʫʱʠʭ ʩʧʝʮʠʬʽʯʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ, ʚʽʟʫʘʣʴʥʠʭ (ʂʊ, ʄʈʊ, ɼʊʊ ï ʜʠʬʫʟʽʡʥʘ 

ʪʝʥʟʦʨʥʘ ʪʦʤʦʛʨʘʬʽʷ) ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘʢʠʭ ʪʨʘʚʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

[291]. ɸʣʝ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʚʪʦʨʘʤʠ 

ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʥʠʟʢʘ ʙʽʦʤʘʨʢʝʨʽʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʨʽʚʥʷ ʏʄʊ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʽʜʽʛʨʘʚʘʪʠ ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʜʽʘʛʥʦʩʪʠʮʽ, ʤʦʥʽʪʦʨʠʥʛʫ ʜʠʥʘʤʽʢʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʽ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʭʦʜʽʚ [167]. ʅʘʫʢʦʚʘ ʜʠʩʢʫʩʽʷ ʚ 

ʧʣʦʱʠʥʽ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʨʝʣʷʮʽʡ ʨʽʚʥʷ ʧʣʘʟʤʦʚʠʭ ʙʽʦʤʘʨʢʝʨʽʚ ʫʰʢʦʜʞʝʥʥʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (S-100ɓ, MBP ʪʘ NSE) ʟʽ ʩʪʫʧʝʥʝʤ ʪʘ ʜʠʥʘʤʽʢʦʶ ʨʦʟʚʠʪʢʫ 

ɺɯʊɻʄ ʧʦʚôʷʟʘʥʦ, ʟʘ ʜʫʤʢʦʶ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʟ ʥʝʧʦʚʥʠʤ ʨʫʡʥʫʚʘʥʥʷʤ 

ɻɽɹ [204, 292]. ʆʢʨʽʤ ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʫʰʢʦʜʞʝʥʥʷ ʥʝʡʨʦʥʽʚ ʤʘʨʢʝʨʽʚ, 

ʜʦʩʣʽʜʥʠʢʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʙʽʛʫ ʘʣʴʪʝʨʘʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʝʩʧʝʮʠʬʽʯʥʽ ʬʘʢʪʦʨʠ ʟʘʧʘʣʝʥʥʷ, ʮʠʪʦʢʽʥʠ ʪʘ 

ʭʝʤʦʢʽʥʠ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ [93, 

65]. 

ʇʘʪʦʛʝʥʝʟ ɺɯʊɻʄ ʥʘ ʮʝʡ ʤʦʤʝʥʪ ʤʘʻ ʥʠʟʢʫ ʩʫʧʝʨʝʯʣʠʚʠʭ ʛʽʧʦʪʝʟ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʜʝʣʴʥʠʭ 

ʩʪʘʥʽʚ ʥʘ ʪʚʘʨʠʥʘʭ. ɿʤʝʥʰʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʽʩʣʷ ɺɯʊɻʄ, ʻ ʦʩʥʦʚʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʣʽʢʫʚʘʥʥʷ, ʽ ʪʦʤʫ ʚʠʚʯʝʥʥʷ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʣʘʥʮʶʛʽʚ ʾʭ ʨʦʟʚʠʪʢʫ ʙʫʜʝ ʩʧʨʠʷʪʠ ʧʦʢʨʘʱʝʥʥʶ 

ʜʽʘʛʥʦʩʪʠʢʠ ʮʠʭ ʟʤʽʥ [278, 293, 294]. 

ʆʢʨʽʤ ʚʠʚʯʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʠʭ ʪʘ ʢʦʛʥʽʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʤʦʜʝʣʽ ɺɯʊɻʄ, ʤʦʞʣʠʚʦ ʧʨʦʩʪʝʞʠʪʠ ʝʪʘʧʠ ʪʘ ʜʠʥʘʤʽʢʫ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʟʨʦʟʫʤʽʪʠ ʤʝʭʘʥʽʟʤ ʜʽʾ ɺʍ ʥʘ 

ʢʣʽʪʠʥʦ-ʪʢʘʥʠʥʥʽ ʪʘ ʩʫʜʠʥʥʦ-ʧʘʨʝʥʭʽʤʘʪʦʟʥʽ ʚʽʜʥʦʰʝʥʥʷ, ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽ 

ʙʽʦʤʘʨʢʝʨʠ ʡ ʦʮʽʥʠʪʠ ʾʭ ʧʨʦʛʥʦʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ. ʗʢ ʚʽʜʦʤʦ, ʧʨʠ 

ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʢʘʥʠʥ ʤʦʟʢʫ ʧʽʩʣʷ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ 
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ʟʘʚʞʜʠ ʦʮʽʥʶʶʪʴ ʦʙôʻʤ ʫʨʘʞʝʥʥʷ, ʚʠʟʥʘʯʘʶʪʴ ʣʦʢʘʣʽʟʘʮʽʶ ʫʰʢʦʜʞʝʥʴ, 

ʦʮʽʥʶʶʪʴ ʥʘʙʨʷʢ ʤʦʟʢʫ ʪʘ ʜʦʩʣʽʜʞʫʶʪʴ ʧʦʨʫʰʝʥʥʷ ɻɽɹ [295]. ɺ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʨʠ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽʡ 

ʦʮʽʥʮʽ ʥʘʩʣʽʜʢʽʚ ʜʽʾ ɺʍ [296, 297]. 

ɺ ʂʦʥʪʨ ʛʨʫʧʽ ʪʚʘʨʠʥ ʥʝʨʚʦʚʘ ʪʢʘʥʠʥʘ ʤʘʣʘ ʪʠʧʦʚʫ ʙʫʜʦʚʫ ʽ ʩʢʣʘʜʘʣʘʩʷ 

ʟ ʥʝʡʨʦʥʽʚ, ʢʣʽʪʠʥ ʥʝʡʨʦʛʣʽʾ, ʫʧʦʨʷʜʢʦʚʘʥʠʭ ʚ ʰʘʨʠ. ʆʧʠʩʘʥʘ ʥʘʤʠ 

ʛʽʩʪʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʫ ʂʦʥʪʨ ʱʫʨʽʚ ʤʘʣʘ 

ʪʦʪʦʞʥʫ ʮʠʪʦ- ʪʘ ʤʽʻʣʦʘʨʭʽʪʝʢʪʦʥʽʢʫ, ʦʧʠʩʘʥʫ ʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

[298, 299]. 

ɺ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤôʷʢʘ ʤʦʟʢʦʚʘ 

ʦʙʦʣʦʥʢʘ ʤʽʩʮʷʤʠ ʙʫʣʘ ʧʦʪʦʚʱʝʥʘ ʪʘ ʧʫʭʢʘ. ʈʝʯʦʚʠʥʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ 

ʜʽʣʷʥʮʽ ʢʦʨʠ ʪʘʢʦʞ ʤʘʣʘ ʧʝʨʝʚʘʞʥʦ ʧʫʭʢʠʡ ʚʠʛʣʷʜ, ʚʠʟʥʘʯʝʥʠʡ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʪʘ ʧʝʨʠʮʝʣʶʣʷʨʥʠʡ ʥʘʙʨʷʢ ʩʪʦʩʫʚʘʚʩʷ ʧʝʨʝʚʘʞʥʦ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʢʦʨʠ. 

ʉʫʜʠʥʠ ʤôʷʢʦʾ ʤʦʟʢʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʨʝʯʦʚʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʙʫʣʠ 

ʨʦʟʰʠʨʝʥʽ, ʤʘʣʠ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʧʨʦʩʚʽʪ. ʉʪʽʥʢʠ ʢʘʧʽʣʷʨʽʚ ʪʘ ʘʨʪʝʨʽʦʣ ʟ 1-ʾ 

ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʶʪʴ ʘʪʦʥʽʯʥʠʡ ʚʠʛʣʷʜ, ʤʽʩʮʷʤʠ ʟ ʢʦʣʙʦʧʦʜʽʙʥʠʤʠ 

ʨʦʟʰʠʨʝʥʥʷʤʠ, ʟ 7-ʾ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʪʦʚʱʫʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʙʨʷʢʫ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ, ʜʝʬʦʨʤʘʮʽʾ ʧʨʦʩʚʽʪʽʚ ʢʘʧʽʣʷʨʽʚ. ʊʘʢʦʞ, ʥʘ 

ʮʝʡ ʯʘʩ ʬʦʨʤʫʶʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʽ ʢʨʦʚʦʚʠʣʠʚʠ ʷʢ ʫ ʤôʷʢʽʡ 

ʤʦʟʢʦʚʽʡ ʦʙʦʣʦʥʮʽ, ʪʘʢ ʽ ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʦʟʥʘʢʠ ʘʪʦʥʽʾ ʢʘʧʽʣʷʨʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʩʚʽʪʽʚ ʽʥʰʠʭ ʩʝʛʤʝʥʪʽʚ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʟʙʝʨʽʛʘʣʠʩʷ ʜʦʚʦʣʽ ʪʨʠʚʘʣʠʡ ʯʘʩ - ʜʦ 21-ʾ ʜʦʙʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ [287 - 289]. ʊʘʢʦʞ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʬʘʢʪʦʨʠ ʨʝʛʫʣʷʮʽʾ ʪʦʥʫʩʫ ʩʫʜʠʥ - eNOS ʪʘ ʄʄʈ-2, ʤʘʢʩʠʤʘʣʴʥʘ 

ʝʢʩʧʨʝʩʽʷ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

[297, 300]. ʇʨʦʪʝ ʧʘʪʦʛʝʥʝʟ ʪʨʠʚʘʣʦʾ ʚʘʟʦʜʠʣʷʪʘʮʽʾ ʧʦʚʥʽʩʪʶ ʥʝ ʨʦʟʢʨʠʪʠʡ ʪʘ 

ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [301]. 
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ɿʤʽʥʠ ʟ ʙʦʢʫ ʩʫʜʠʥʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʠ ɺɯʊɻʄ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʚ ʥʠʟʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʚʘʨʠʥʘʭ, ʘʫʪʦʧʩʽʡʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʫ ʚʝʪʝʨʘʥʽʚ-ʫʯʘʩʥʠʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ, ʻ ʦʜʥʠʤ ʽʟ ʤʘʨʢʝʨʽʚ 

ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ [11, 43, 295]. 

ɺ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʮʠʪʦ- ʪʘ ʤʽʢʨʦʘʨʭʽʪʝʢʪʦʥʽʢʘ ʚ ʢʦʨʽ ʪʘ ʚ 

ʛʽʧʦʢʘʤʧʽ ɽʢʩʧ ʱʫʨʽʚ ʙʫʣʘ ʚʽʜʤʽʥʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯʥʪ ʛʨʫʧʦʶ. ʎʽ ʟʤʽʥʠ ʤʘʣʠ 

ʧʝʨʝʚʘʞʥʦ ʚʦʛʥʠʱʝʚʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʘʪʦʣʦʛʽʯʥʠʤʠ 

ʟʤʽʥʘʤʠ ʟ ʙʦʢʫ ʥʝʡʨʦʥʽʚ, ʚ ʷʢʠʭ ʟ 3-ʾ ʜʦʙʠ ʟʤʽʥʠ ʧʦʯʠʥʘʣʠʩʷ ʟʽ ʟʤʽʱʝʥʥʷ ʷʜʝʨ 

ʜʦ ʧʝʨʠʬʝʨʽʾ ʢʣʽʪʠʥʠ, ʥʘ 7-ʫ ʜʦʙʫ ʚ ʢʘʨʽʦʣʝʤʽ ʷʜʝʨ ʟôʷʚʣʷʣʠʩʷ ʟʘʛʣʠʙʣʝʥʥʷ ʪʘ 

ʚʠʧʠʥʘʥʥʷ, ʚ ʧʦʦʜʠʥʦʢʠʭ ʥʝʡʨʦʥʘʭ ʬʦʨʤʫʚʘʣʠʩʷ ʚʘʢʫʦʣʽ. ʅʘ 14-ʫ ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʥʝʡʨʦʥʘʭ ʙʫʣʠ ʦʟʥʘʢʠ ʨʦʟʧʘʜʫ ʥʝʡʨʦʬʽʙʨʠʣ ʫ 

ʚʠʛʣʷʜʽ ʟʝʨʥʠʩʪʠʭ ʚʢʣʶʯʝʥʴ ʚ ʧʦʦʜʠʥʦʢʠʭ ʥʝʡʨʦʮʠʪʘʭ. ʈʝʘʢʮʽʾ ʟʽ ʩʪʦʨʦʥʠ 

ʥʝʡʨʦʥʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʷʜʝʨʥʦ-

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʚʽʜʥʦʰʝʥʴ ʦʙʫʤʦʚʣʝʥʠʭ ʷʢ ʧʨʷʤʠʤ ʤʝʭʘʥʽʯʥʠʤ ʚʧʣʠʚʦʤ 

ɺʍ, ʪʘʢ ʽ ʽʰʝʤʽʯʥʠʤ ʫʨʘʞʝʥʥʷʤ ʥʝʡʨʦʮʠʪʽʚ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ [288]. 

ʉʠʥʘʧʪʠʯʥʽ ʢʦʥʪʘʢʪʠ, ʷʢ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʪʘ 

ʬʦʨʤʫʚʘʥʥʽ ʩʚʦʻʯʘʩʥʠʭ ʪʘ ʘʜʝʢʚʘʪʥʠʭ ʩʠʛʥʘʣʽʚ ʚ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ, ʟ 1-  ʾ

ʛʦʜʠʥʠ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ ʧʦʪʦʚʱʫʚʘʣʠʩʷ ʚ ʢʦʥʪʘʢʪʥʠʭ ʜʽʣʷʥʢʘʭ, ʢʽʣʴʢʽʩʪʴ ʾʭ ʟ 

7-ʾ ʜʦʙʠ ʜʝʱʦ ʟʤʝʥʰʫʚʘʣʘʩʷ, ʢʦʥʪʘʢʪʥʽ ʟʦʥʠ ʟʘʟʥʘʚʘʣʠ ʜʝʬʦʨʤʘʮʽʾ [288]. 

ʊʘʢʦʞ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ɺɯʊɻʄ ʩʝʨʝʜ ʢʣʽʪʠʥ ʥʝʡʨʦʛʣʽʾ ʙʫʣʠ ʘʩʪʨʦʮʠʪʠ, ʷʢʽ ʟ 1-ʾ 

ʛʦʜʠʥʠ ʽ ʚʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ ʜʽʙ ʪʘ ʪʠʞʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʟʥʘʚʘʣʠ ʟʤʽʥ ʟ 

ʙʦʢʫ ʚʽʜʨʦʩʪʢʽʚ (ʥʘʙʨʷʢ ʪʘ ʜʝʬʦʨʤʘʮʽʾ ʚʽʜʨʦʩʪʢʽʚ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ). ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʦʩʪʘʥʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, 

ʧʨʠʩʚʷʯʝʥʠʤ ʨʝʘʢʪʠʚʥʦʩʪʽ ʘʩʪʨʦʛʣʽʾ ʥʘ ʜʽʶ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ [6, 302, 303]. 

ɺʘʞʣʠʚʠʤ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʨʽʚʥʷʥʴ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʪʘ 

ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ɺɯʊɻʄ, ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʤʝʭʘʥʽʟʤʘʤʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 
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ʧʦʨʫʰʝʥʴ ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʏʄʊ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ɺɯʊɻʄ ʫʩʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ʽʥʰʠʭ ʨʽʟʥʦʚʠʜʘʭ ʏʄʊ ʧʦʚôʷʟʘʥʽ ʟ 

ʩʠʣʘʤʠ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ 

ʚʥʘʩʣʽʜʦʢ ʫʜʘʨʫ (ʽʤʧʨʝʩʽʡʥʘ ʪʨʘʚʤʘ), ʩʪʠʩʢʫ (ʢʦʤʧʨʝʩʽʡʥʘ ʪʨʘʚʤʘ), ʨʦʪʘʮʽʾ 

(ʘʢʩʦʥʘʣʴʥʘ ʪʨʘʚʤʘ) [29]. ʇʨʠ ʤʝʭʘʥʽʯʥʠʭ ʨʽʟʥʦʚʠʜʘʭ ʏʄʊ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ 

ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʨʦʟʪʘʰʦʚʘʥʽ ʷʢ ʚ ʤʽʩʮʷʭ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ (ʟʦʥʘ ʫʜʘʨʫ), 

ʪʘʢ ʽ ʚ ʤʽʩʮʷʭ ʧʨʦʪʠʣʝʞʥʠʭ ʾʤ (ʟʦʥʘ ʧʨʦʪʠʫʜʘʨʫ) [304]. ʇʨʠ ʨʦʪʘʮʽʡʥʠʭ 

ʪʨʘʚʤʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʫʰʢʦʜʞʝʥʴ ʟʦʩʝʨʝʜʞʝʥʽ ʚ 

ʜʽʣʷʥʢʘʭ ʤʽʞ ʩʪʚʦʣʦʤ ʪʘ ʧʽʚʢʫʣʷʤʠ ʤʦʟʢʫ. ʗʢ ʚʞʝ ʙʫʣʦ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʥʘʧʠʩʘʥʦ, ɺʍ ʜʽʻ ʥʝ ʣʦʢʘʣʴʥʦ ʥʘ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʘ ʷʢ ʧʨʝʜʤʝʪ ʟ 

ʥʝʦʙʤʝʞʝʥʦʶ ʧʦʚʝʨʭʥʝʶ ʟ ʧʨʦʭʦʜʞʝʥʥʷʤ ʬʨʦʥʪʫ ɺʍ ʯʝʨʝʟ ʚʩʽ ʩʪʨʫʢʪʫʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʜʠʬʫʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚʥʘʩʣʽʜʦʢ 

ʩʪʠʩʢʫ ʪʘ ʨʦʟʪʷʛʥʝʥʥʷ [33, 46, 304]. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʦʤʫ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʥʘʤʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʘ ʩʘʤʝ ʜʠʬʫʟʥʽ ʟʤʽʥʠ ʚ ʥʝʡʨʦʥʘʭ, ʥʝʡʨʦʧʽʣʽ, 

ʩʫʜʠʥʘʭ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʦʪʨʠʤʘʥʽ ʚ ɽʢʩʧ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʧʽʩʣʷ 

ʜʽʾ ɺʍ [287, 288]. ɺ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʦ ʦʩʥʦʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ɺɯʊɻʄ 

ʚʽʜʥʦʩʷʪʴʩʷ, ʧʦʨʷʜ ʟ ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʪʘ ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

(ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʽʧʦʢʘʤʧʫ), ʧʨʦʷʚʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʭʨʦʥʽʯʥʝ ʜʠʬʫʟʥʝ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʝ ʟʘʧʘʣʝʥʥʷ), ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʽ ʟʤʽʥʠ ʚʥʘʩʣʽʜʦʢ 

ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [305]. ɸʣʝ, 

ʚʩʫʧʝʨʝʯ ʩʫʪʪʻʚʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʚ ʜʽʘʛʥʦʩʪʠʮʽ, ʣʽʢʫʚʘʥʥʽ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ɺɯʊɻʄ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤʠ ʪʘ ʜʠʩʢʫʩʽʡʥʠʤʠ ʧʠʪʘʥʥʷʤʠ 

ʭʘʨʘʢʪʝʨʥʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ ʙ 

ʜʦʟʚʦʣʷʣʠ ʚʠʟʥʘʯʠʪʠ ʪʷʞʢʽʩʪʴ ʪʨʘʚʤʠ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʽ ʥʘʩʣʽʜʢʠ ɺɯʊɻʄ. 

ʅʘʜʘʣʽ, ʫ ʟʘʟʥʘʯʝʥʽ ʪʝʨʤʽʥʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʧʦʚʝʜʽʥʢʦʚʽ ʬʫʥʢʮʽʾ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʦʮʽʥʶʚʘʣʠ ʨʽʚʥʽ ʟʙʫʜʣʠʚʦʩʪʽ, 

ʨʝʘʢʪʠʚʥʦʩʪʽ, ʥʘʩʪʦʨʦʞʝʥʦʩʪʽ, ʧʦʣʦʭʣʠʚʦʩʪʽ, ʩʪʨʘʭʫ, ʱʦ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ 

ʪʨʠʚʦʞʥʽʩʪʴ ʪʚʘʨʠʥ, ʪʘ ʝʤʦʮʽʡʥʦʩʪʽ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫ ʞʦʜʥʦʤʫ ʨʘʟʽ ʤʠ 
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ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʨʫʰʝʥʥʷ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʾ ʟʙʫʜʣʠʚʦʩʪʽ, ʪʦʙʪʦ ʥʽ ʫ ʢʦʛʦ ʟ 

ʪʨʘʚʤʦʚʘʥʠʭ ʱʫʨʽʚ ʥʝ ʙʫʣʦ ʩʫʜʦʤ, ʪʨʝʤʦʨʫ, ʧʦʨʫʰʝʥʥʷ ʭʦʜʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ ʪʨʘʚʤʠ [306]. 

ɺ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʽʥʪʝʛʨʘʮʽʡʥʫ ʬʫʥʢʮʽʶ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚʠʟʥʘʯʘʣʠ ʪʨʠʚʦʞʥʽʩʪʴ ʱʫʨʽʚ ʟʘ ʨʽʚʥʷʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʫʭʣʠʚʦʩʪʝʡ [224, 307, 308]. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʟʙʫʜʞʝʥʠʤʠ ɽʢʩʧ ʪʚʘʨʠʥʠ ʙʫʣʠ ʫ 1-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʡ 

ʥʘʡʤʝʥʰʝ - ʫ 3-ʶ ʜʦʙʫ. ʊʘ ʫ ʧʦʜʘʣʴʰʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ɻʈɸ ʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ ʙʫʣʘ ʩʫʪʪʻʚʦ ʚʠʱʦʶ ʟʘ ʂʦʥʪʨ ʪʘ ɯʥʪ ʧʦʢʘʟʥʠʢʠ. ʊʘʢʦʞ, ʫ 1-ʫ ʜʦʙʫ 

ʙʫʣʘ ʚʠʩʦʢʦʶ ʡ ɺʈɸ. ɿʥʘʯʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ɺʈɸ ʫʩʪʘʥʦʚʠʣʠ ʟ 14-ʾ ʜʦ 28-ʾ ʜʦʙʠ. 

ʅʽʨʢʦʚʠʡ ʨʝʬʣʝʢʩ, ʷʢʠʡ ʪʘʢʦʞ ʻ ʧʦʢʘʟʥʠʢʦʤ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʙʫʚ 

ʩʠʣʴʥʦ ʧʨʠʛʥʽʯʝʥʠʤ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʅʘʩʪʫʧʥʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʽʜʜʟʝʨʢʘʣʶʻ ʚʨʦʜʞʝʥʫ çʢʦʩʤʝʪʠʯʥʫè 

ʧʦʚʝʜʽʥʢʫ, - ʛʨʫʤʽʥʛ, ʷʢʠʡ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʂʽʣʴʢʽʩʪʴ ʡ, ʪʘʢ ʩʘʤʦ, ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʚ 

ɽʢʩʧ ʪʚʘʨʠʥ ʙʫʣʘ ʟʤʝʥʰʝʥʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʚʘʨʠʥʘʤʠ. ɺʦʜʥʦʯʘʩ ʢʽʣʴʢʽʩʪʴ ʡ ʪʨʠʚʘʣʽʩʪʴ 

ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʥʘʚʧʘʢʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦ ʚʠʩʦʢʠʤʠ ʫ ʧʝʨʽʦʜ ʟ 

1-ʾ ʜʦ 21-ʾ ʜʦʙʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʂʦʥʪʨ ʪʘ ɯʥʪ 

ʪʚʘʨʠʥ. ʅʘʫʢʦʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʛʨʫʤʽʥʛʦʚʘ ʧʦʚʝʜʽʥʢʘ ʧʦʚôʷʟʘʥʘ ʽʟ ɻʈɸ, ɺʈɸ 

ʪʘ ʥʽʨʢʦʚʠʤ ʨʝʬʣʝʢʩʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʡ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʰʣʷʭʦʤ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʉʧʽʨʤʝʥʘ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʨʠʚʦʞʥʽʩʪʴ 

ʪʚʘʨʠʥ ɽʢʩʧ ʛʨʫʧʠ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè [309, 310]. 

ɿʘ ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʝʜʽʥʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʚʽʜʦʤʦ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʝʢʦʤʬʦʨʪʥʦʛʦ ʛʨʫʤʽʥʛʫ ʻ ʧʨʦʷʚʦʤ ʘʪʠʧʦʚʦʾ 

ʧʦʚʝʜʽʥʢʠ, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷ ʎʅʉ [306]. 
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ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʤʦʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʱʫʨʽʚ ʫ ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè 

ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʪʘ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʡ ʢʽʣʴʢʽʩʪʴ ʫʨʠʥʘʮʽʡ, ʱʦ 

ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʩʪʘʥ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʠʥʘʤʽʮʽ ʚʢʘʟʫʻ ʥʘ ʘʜʘʧʪʘʮʽʶ ʪʚʘʨʠʥ 

ʜʦ ʥʦʚʦʾ, ʤʘʣʦʚʽʜʦʤʦʾ ʦʙʩʪʘʥʦʚʢʠ [309]. ʇʽʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʪʘ 

ʧʦʨʫʰʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʚʠʷʚʠʣʠ ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʚʘʨʠʥ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧ, ʧʨʦʷʚʦʤ ʯʦʛʦ ʩʪʘʣʠ 

ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 1-ʫ ʪʘ 3-ʶ ʜʦʙʫ ʪʘ ʟʥʘʯʥʘ ʨʝʜʫʢʮʽʷ ʾʭ ʟ 7-ʾ 

ʜʦ 28-ʾ ʜʦʙʠ [311, 312, 313, 314]. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʫ 

ʪʝʩʪʽ çɺʽʜʢʨʠʪʝ ʧʦʣʝè ʚʢʘʟʫʶʪʴ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʥʘʤʽʢʠ ʧʦʚʝʜʽʥʢʠ ʫ 

ʛʦʩʪʨʦʤʫ ʪʘ ʨʘʥʥʴʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ, ʘ ʩʘʤʝ ʨʦʟʚʠʪʦʢ 

ʪʨʠʚʦʞʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʫ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ (1-7-ʘ 

ʜʦʙʘ) ʟ ʧʦʜʘʣʴʰʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ (14-ʘ ʜʦʙʘ) ʪʘ ʚʠʩʥʘʞʝʥʥʷʤ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʡ ʧʦʚʝʜʽʥʢʦʶ, ʧʦʜʽʙʥʦʶ ʜʦ ʜʝʧʨʝʩʽʾ ʫ ʨʘʥʥʴʦʤʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ (21-ʘ ʪʘ 28-ʘ ʜʦʙʘ) [308, 315]. ʎʝʡ ʚʠʩʥʦʚʦʢ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʷʢ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʨʦʙʦʪʘʤʠ, ʪʘʢ ʡ ʟ ʢʣʽʥʽʯʥʠʤʠ ʜʘʥʠʤʠ 

[133, 316]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʫ ʇʍʃ, ʷʢʠʡ ʟʘ ʩʚʦʻʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʩʪʠʤʫʣʶʻ ʪʚʘʨʠʥ ʜʦ ʦʙʩʪʝʞʝʥʥʷ ʘʙʦ ʫʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʨʦʩʪʦʨʽʚ [317], ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʱʫʨʠ ɽʢʩʧ ʛʨʫʧʠ ʧʨʦʚʦʜʠʣʠ ʤʝʥʰʝ ʯʘʩʫ ʫ 

ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʫ 1-ʫ, 7-ʫ ʪʘ 14-ʫ ʜʦʙʫ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʪʨʠʚʦʞʥʦʩʪʽ ʪʘ ʩʪʨʘʭʫ ʜʦ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʜʦʙʨʝ 

ʦʩʚʽʪʣʝʥʠʭ ʜʽʣʷʥʢʘʭ. ɸ ʫ 3-ʶ ʜʦʙʫ, ʥʘʚʧʘʢʠ, ɽʢʩʧ ʪʚʘʨʠʥʠ ʧʨʦʚʦʜʠʣʠ ʙʽʣʴʰʝ 

ʯʘʩʫ ʫ ʩʚʽʪʣʠʭ ʨʫʢʘʚʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʭʫ, ʪʦʙʪʦ ʧʨʦ 

ʧʨʠʛʥʽʯʝʥʥʷ ʟʘʭʠʩʥʠʭ ʨʝʬʣʝʢʩʽʚ [317]. 

ɿ 1-ʾ ʜʦ 21-ʾ ʜʦʙʠ ʚʢʣʶʯʥʦ ʟʤʽʥʶʚʘʚʩʷ ʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʘʢʨʠʪʠʭ 

ʨʫʢʘʚʘʭ. ɺ 1-ʫ, 3-ʶ ʪʘ 21-ʫ ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ɽʢʩʧ ʪʚʘʨʠʥ ʙʫʚ ʤʝʥʰʝ, ʘ ʫ 

7-ʫ ʜʦʙʫ ʙʫʚ ʚʠʱʝ ʟʘ ʪʘʢʠʡ ʫ ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʚʘʨʠʥ. ʊʦʙʪʦ, ʫ 7-ʫ ʜʦʙʫ 

ʪʨʘʚʤʦʚʘʥʽ ʱʫʨʠ ʚʽʜʯʫʚʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʩʪʨʘʭ [318, 257]. 



287 

 

ɺʦʜʥʦʯʘʩ ɺʈɸ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʙʫʣʘ ʧʨʠʛʥʽʯʝʥʦʶ ʫ 1-ʫ ʪʘ 7-ʫ ʜʦʙʫ 

ʡ ʟʥʘʯʥʦ ʚʠʩʦʢʦʶ ʫ 3-ʶ, 14-ʫ, 21-ʫ ʪʘ 28-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʨʦ ʩʠʣʴʥʠʡ ʩʪʨʘʭ ɽʢʩʧ ʪʚʘʨʠʥ ʪʘʢʦʞ ʩʚʽʜʯʠʣʦ ʡ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʟʚʽʰʫʚʘʥʴ ʟ ʢʽʥʮʽʚ ʚʽʜʢʨʠʪʠʭ ʨʫʢʘʚʽʚ ʫ ʧʝʨʽʦʜ 1-14-ʘ ʜʦʙʘ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɸ ʫ 21-ʫ ʡ 28-ʫ ʜʦʙʫ ʥʘʚʧʘʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʭʫ [257 - 

259]. ʎʝʡ ʚʠʩʥʦʚʦʢ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʷʢʽ ʧʦʚʽʜʦʤʣʷʣʠ ʧʨʦ ʪʝ, 

ʱʦ ʥʘʷʚʥʽʩʪʴ ʟʘʢʨʠʪʠʭ ʪʘ ʚʽʜʢʨʠʪʠʭ ʟʦʥ ʫ ʇʍʃ ʤʦʪʠʚʫʶʪʴ ʪʚʘʨʠʥ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦʜʽ ʷʢ ʥʘʷʚʥʽʩʪʴ ʚʽʜʢʨʠʪʠʭ ʩʝʢʪʦʨʽʚ ʻ ʘʚʝʨʩʠʚʥʠʤʠ ʩʪʠʤʫʣʘʤʠ 

ʥʝ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʭʠʩʪʫ, ʘ ʡ ʟʘ ʨʘʭʫʥʦʢ ʚʣʘʩʪʠʚʦʛʦ ʱʫʨʘʤ 

ʩʪʨʘʭʫ ʚʠʩʦʪʠ [319]. 

ɺ ʇʍʃ ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʧʦʨʫʰʝʥʥʷ ʛʨʫʤʽʥʛʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʫ ʚʠʛʣʷʜʽ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʡ ʪʨʠʚʘʣʦʩʪʽ ʘʢʪʽʚ ʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʟ ʧʦʦʜʠʥʦʢʠʤʠ 

ʝʧʽʟʦʜʘʤʠ ʫ 3-ʶ, 7-ʫ ʪʘ 21-ʫ ʜʦʙʫ. ʇʨʠ ʮʴʦʤʫ, ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʚʠʷʚʠʣʠ 

ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʛʨʫʤʽʥʛʫ ʟʽ ʟʥʘʯʥʠʤ 

ʧʦʜʦʚʞʝʥʥʷʤ ʯʘʩʫ ʡʦʛʦ ʪʨʠʚʘʣʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʫ 14-ʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ [34, 258]. 

ʊʘʢʦʞ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʝʤʦʮʽʡʥʽʩʪʴ ʙʫʣʘ ʩʫʪʪʻʚʦ ʚʠʱʝ ʫ ʱʫʨʽʚ ɽʢʩʧ ʛʨʫʧʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʂʦʥʪʨ ʪʘ ɯʥʪ ʪʚʘʨʠʥ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʠ ʧʦʢʘʟʥʠʢʠ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʽʚ ʽ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʫʨʠʥʘʮʽʡ. ʂʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʜʝʬʝʢʘʮʽʡ ʪʨʠʤʘʣʘʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʫ ʱʫʨʽʚ 

ɽʢʩʧ ʛʨʫʧʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʫ 7-ʫ, 14-ʫ ʪʘ 28-ʫ ʜʦʙʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʂʦʥʪʨ ʪʘ ɯʥʪ ʛʨʫʧʦʶ. ʊʘʢʦʞ 

ʟʘʬʽʢʩʦʚʘʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʙʦʣʶʩʽʚ ʜʝʬʝʢʘʮʽʡ ʙʫʣʘ ʚʠʩʦʢʦʶ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦʙʪʦ ʟ 1-ʾ ʜʦ 28-ʾ ʜʦʙʠ, ʟʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʫ 7-ʫ, 14-ʫ ʪʘ 28-ʫ ʜʦʙʫ. 

ʊʨʝʪʽʡ ʧʦʢʘʟʥʠʢ ʝʤʦʮʽʡʥʦʩʪʽ - ʢʽʣʴʢʽʩʪʴ ʫʨʠʥʘʮʽʡ, ʪʘʢʦʞ ʙʫʚ ʥʘ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʫ 7-ʫ ʪʘ 28-ʫ ʜʦʙʫ. 




