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ɸʅʆʊɸʎɯʗ 

 

ɻʝʡʩʫʥ ɸ.ɸ. ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʦʜʝʨʞʘʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ 

ɻʫʤʽʣʽʜʫ ʪʘ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. ī 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.20 çɹʽʦʪʝʭʥʦʣʦʛʽʷè. ī ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, ɹʽʣʘ ʎʝʨʢʚʘ, 2019. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʘ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥ.̫ ɼʦʚʝʜʝʥʦ, ʱʦ ʛʫʤʽʥʦʚʘ ʜʦʙʘʚʢʘ 

ʘʢʪʠʚʫʻ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʟʘʛʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ. ɺʦʥʘ ʪʘʢʦʞ 

ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʧʽʜʚʠʱʝʥʥʶ ʚ ʥʽʡ ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ 

ʟʥʠʞʝʥʥʶ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɺʦʜʥʦʯʘʩ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʚ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. ɼʦʚʝʜʝʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʚʠʨʦʱʫʚʘʥʥ ̫ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʚʠʨʦʱʝʥʽ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ 

ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ (90 ʜʽʙ) ʫ ʚʩʽʭ ʛʨʫʧʘʭ 

ʚʽʜʙʫʚʘʣʦʩ̫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʢʦʞʥʦʾ ʦʩʦʙʠʥʠ. ɸʢʪʠʚʥʠʡ ʨʽʩʪ ʙʽʦʤʘʩʠ 

ʯʝʨʚ'ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʽʜ ʧʝʨʰʦ ʾʜʦ 30-ʾ ʜʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʫ ʢʦʥʪʨʦʣʽ, ʪʘʢ ʽ ʫ 

ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ. ʅʘ ʧʦʯʘʪʢʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ɻʫʤʽʣʽʜʫ 20,0 ʤʛ/ʢʛ 

ʩʫʙʩʪʨʘʪʫ ʙʫʣʘ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʫ ʥʘʨʦʱʫʚʘʥʥʽ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʜʥʽʻʾ 

ʦʩʦʙʠʥʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʘ ʥʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʚʠʱʠʤ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʾʾ ʧʨʠʨʽʩʪ ʙʫʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʙʘʚʢʠ ʫ ʢʽʣʴʢʦʩʪʽ 6,0 ʤʛ/ʢʛ. ʆʪʞʝ, 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʘ ʜʦʙʘʚʢʘ ʛʫʤʽʥʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ çɻʫʤʽʣʽʜè ʫ ʜʽʘʧʘʟʦʥʽ 
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ʢʦʥʮʝʥʪʨʘʮʽʡ 6,0ï20,0 ʤʛ/ʢʛ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʣʘ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ 

ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʚʠʨʘʞʘʣʦʩʴ ʫ ʥʘʨʦʱʫʚʘʥʥʽ ʙʽʦʤʘʩʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʠʤʠ 

ʧʦʢʘʟʥʠʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʙʫʣʠ ʥʘ 90-ʪʫ ʜʦʙʫ ʨʦʟʚʠʪʢʫ ʟʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ɻʫʤʽʣʽʜʫ 14,0 ʪʘ 20,0 ʤʛ/ʢʛ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ʟʨʦʩʣʘ ʥʘ 315,7 ʪʘ 284,9 %, ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʚʝʩʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʙʫʣʘ ʫ ʛʨʫʧʽ, ʜʦ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ̫ʢʦʾ ʜʦʜʘʚʘʣʠ ɻʫʤʽʣʽʜ ʫ ʢʽʣʴʢʦʩʪʽ 14,0 ʤʛ/ʢʛ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ, ʱʦ ʚʠʢʣʠʢʘʻ ʨʽʩʪ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʽʚ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʻ: ʜʣʷ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ï 14,0ï30,0 ʤʛ/ʢʛ; 

ʘʤʽʣʦʣʽʪʠʯʥʠʭ ï 14,0ï24,0 ʤʛ/ʢʛ; ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ ï 10,0ï20,0 ʤʛ/ʢʛ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʪʠʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ, ʱʦ ʩʧʨʠʷʻ ʨʦʩʪʫ ʘʢʪʠʚʥʦʩʪʽ ʮʠʭ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

14,0 ʜʦ 20,0 ʤʛ/ʢʛ. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʜʽʘʧʘʟʦʥʠ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʦʩʦʙʠʥ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ, ʡʦʛʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʪʘ ʟʘʛʘʣʴʥʫ ʘʢʪʠʚʥʦʩʪʴ ʝʥʟʠʤʽʚ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʪʦ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʬʝʨʤʠ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ 

ɻʫʤʽʣʽʜ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ ʢʽʣʴʢʦʩʪʽ 15,0 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʩʫʙʩʪʨʘʪʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʦʚʦ-ʛʨʩʧʦʜʘʨʩʴʢʠʭ ʜʦʩʣʽʜʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 

ʥʘ 45-ʪʫ, 90-ʪʫ ʪʘ 135-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʛʨʫʧʽ, ʜʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʫ ʜʦʙʘʚʢʫ çɻʫʤʽʣʽʜè, ʢʽʣʴʢʽʩʪʴ ʯʝʨʚ'ʷʢʽʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʨʦʩʣʘ ʥʘ 

13,9 % (ʨ<0,01); 16,1 % (ʨ<0,001) ʪʘ 19,7 % (ʨ<0,001), ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʅʘ 180-ʪʫ ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʛʨʫʧʽ ʟ ʛʫʤʽʥʦʚʦʶ ʜʦʙʘʚʢʦʶ 

ʢʽʣʴʢʽʩʪʴ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 21,1 % (ʨ<0,001) 

ʥʽʞ ʫ ʢʦʥʪʨʦʣ.̔ ɺʦʜʥʦʯʘʩ ʾʭ ʢʽʣʴʢʽʩʪʴ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʟʨʦʩʣʘ ʫ 

16,9 ʪʘ 20,7 ʨʘʟʘ, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘ 135-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʨʦʟʧʦʜʽʣ 

ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʤʘʩʘʤʠ 0,01ï0,20; 0,21ï0,40; 0,41ï0,60; 

0,61ï0,80 ʛ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ. ʑʦʜʦ ʟʘʚʝʨʰʝʥʥʷ ʢʽʥʮʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦ ʫ 



4 

 

ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʙʫʣʘ ʟ ʩʝʨʝʜʥʴʦʶ ʤʘʩʦʶ 0,21ï0,40 ʛ ʽ 

ʩʪʘʥʦʚʠʣʘ 64,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ï 44,7 %. ʈʝʰʪʘ 

ʯʝʨʚôʷʢʽʚ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʚ ʽʥʪʝʨʚʘʣʘʭ ʤʘʩʠ 0,01ī0,20; 0,41ī0,60; 0,61ī0,80 ʛ 

ʩʢʣʘʣʘ 35,3 %, ʘ ʢʦʥʪʨʦʣʴʥʽʡ ï 55,3 %. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ 

ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʪʘ ʧʨʦʮʝʩʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʯʝʨʚôʷʢʽʚ, ʷʢʝ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ 

ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʥʘ 1 ʤ
2 
ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʨʦʜʦʚʞ 6 ʤʽʩʷʮʽʚ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʙʫʣʦʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʷʢ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ, ʪʘʢ ʽ ʙʽʣʴʰ ʩʪʽʡʢʠʭ, ʱʦ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʣʫʛʘʤʠ. ʊʘʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʣʦ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ 

ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦ ʾʛʨʫʧʠ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ ʥʘ 20,7 % (ʨ<0,05) ʪʘ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ, ʣʫʛʦʨʦʟʯʠʥʠʭ ï ʥʘ 15,1 % (ʨ<0,01) 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʫ ʢʽʣʴʢʦʩʪʽ 15,0 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ ʧʨʦʮʝʩʽ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʊʘʢ, ʥʘ 180-ʪʫ ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫ ʟʥʠʞʝʥʥʷ ʇʣʶʤʙʫʤʫ ʥʘ 24,9 % (ʨ<0,01), ʂʘʜʤʽʶ ï ʥʘ 

26,1 % (ʨ<0,01) ʪʘ ʂʫʧʨʫʤʫ ï ʥʘ 30,5 % (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ ʫ ʙʽʦʤʘʩʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 1,76 % (ʨ<0,01) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʤʽʩʪ 

ʧʨʦʪʝʾʥʫ ʫ ʢʦʨʤʦʚʽʡ ʜʦʙʘʚʮʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʚʠʨʦʱʝʥʠʭ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʽʟ ʚʤʽʩʪʦʤ 

ɻʫʤʽʣʽʜʫ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ, ʙʫʚ ʚʠʱʠʤ ʥʘ 2,48 % (ʨ<0,05), ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 

ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ (1,5ï2,5 %) ʫ ʩʢʣʘʜʽ ʦʩʥʦʚʥʦʛʦ 

ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʷʪ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʨʽʩʪ ʤʘʩʠ ʪʽʣʘ ʧʪʠʮʽ ʥʘ 7,0 % (ʨ<0,01); 

8,6 (ʨ<0,01); 8,2 (ʨ<0,01) ʪʘ 11,9 % (ʨ<0,01) ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 14, 21, 28 ʪʘ 35 ʜʽʙ, 

ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 



5 

 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʬʘʟʘʥʷʪ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʽʣʴʢʦʩʪʽ 1,5ï2,5 % ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ ʢʨʦʚʽ. ʊʘʢ, ʫ 14-, 28- ʪʘ 35-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʚʤʽʩʪ 

ʛʝʤʦʛʣʦʙʽʥʫ ʟʨʽʩ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 7,2 % (ʨ<0,01), ʥʘ 6,5 % (ʨ<0,01) ʪʘ 7,5 % (ʨ<0,01) 

ʧʦʨʽʚʥʷʥʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ 

ʜʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʫ 

ʜʦʩʣʽʜʥʦ ʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ 28- ʪʘ            

35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʥʘ 7,6 (ʨ<0,01) ʪʘ 5,6 % (ʨ<0,05), ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜʥʦʩʥʦ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʫ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʆʪʞʝ, ʟʨʦʩʪʘʥʥʷ ʫ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʥʦʨʤʠ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʦʤʙʽʢʦʨʤʘʭ ʩʧʨʠʷʻ 

ʘʢʪʠʚʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ ʢʠʩʥʶ ʪʘ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʡʦʛʦ ʚ ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʘʭ. 

ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʬʘʟʘʥʷʪ 28- ʪʘ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ 

ʟʙʽʣʴʰʠʚʩʷ ʥʘ 9,0 (ʨ<0,05) ʪʘ 9,4 % (ʨ<0,01) ʟʘ ʨʘʭʫʥʦʢ ʘʣʴʙʫʤʽʥʦʚʦʾ ʬʨʘʢʮʽʾ ʙʝʟ 

ʟʤʽʥʠ ʛʣʦʙʫʣʽʥʦʚʦʾ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ 

ʙʽʣʦʢʩʠʥʪʝʟʫʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʬʘʟʘʥʷʪ 14-, 28- 

ʪʘ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʥʘ 15,76 % (ʨ<0,01); 18,35 (ʨ<0,001) ʪʘ 

12,25 % (ʨ<0,05), ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʘʢʪʠʚʥʦʾ 

ʫʪʠʣʽʟʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʬʘʟʘʥʷʪ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʚʤʽʩʪ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʙʫʚ ʚʠʱʠʡ ʥʘ 

21,9 % (ʨ<0,05), ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʾ ʧʪʠʮʽ. ʋ 28- ʪʘ 35-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʚʤʽʩʪ 

ʢʨʝʘʪʠʥʽʥʫ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ʟʨʦʩʪʘʻ ʥʘ 16,3 (ʨ<0,05) ʪʘ 19,8 % (ʨ<0,05), 

ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʘʢʪʠʚʘʮʽʶ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʛʫʤʽʥʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ çɻʫʤʽʣʽʜè ʫ 

ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʘ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʾʾ 
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ʦʧʪʠʤʘʣʴʥʠʡ ʢʽʣʴʢʽʩʥʠʡ ʜʽʘʧʘʟʦʥ. ɺʠʷʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʜʦ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 

ʬʫʥʢʮʽʾ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʥʘ ʪʣʽ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʙʩʪʨʘʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ 

ʪʘ ʙʽʣʴʰʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʢʘ ʚ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ.  

ʋʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʚ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ 

ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʇʣʶʤʙʫʤʫ, ʂʘʜʤʽʶ, 

ʂʫʧʨʫʤʫ) ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʾʭ ʚʘʞʢʦʨʦʟʯʠʥʥʠʭ, ʥʝʜʦʩʪʫʧʥʠʭ ʬʦʨʤ. ʋʧʝʨʰʝ 

ʙʽʦʤʘʩʫ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ, ʷʢʫ ʦʪʨʠʤʘʣʠ ʥʘ ʧʦʞʠʚʥʦʤʫ 

ʩʫʙʩʪʨʘʪʽ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʟʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʦʤʙʽʢʦʨʤʠ ʧʪʠʮʽ ʫ ʢʽʣʴʢʦʩʪʽ 1,5 % ʚʽʜ ʤʘʩʠ ʢʦʨʤʫ ʫ ʧʝʨʰʠʡ 

ʪʠʞʜʝʥʴ ʞʠʪʪʷ ʪʘ 2,5 % ï ʥʘ ʜʨʫʛʠʡ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ ʬʘʟʘʥʷʪ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾʾ 

ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʜʝʢʣʘʨʘʮʽʡʥʠʤ ʧʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ (ˉ 120540).  

 ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʢʽʣʴʢʦʩʪʽ 

ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʘ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʋʚʝʜʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʯʝʨʚôʷʢʽʚ ʥʘ 21,1 % (ʨ<0,001). ʋ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 

1,76 % (ʨ<0,01) ʙʽʣʴʰʝ ʩʠʥʪʝʟʫʻʪʴʩʷ ʙʽʣʦʢ ʪʘ ʥʘ 34,6 % (ʨ<0,01) ʽ 21,7 % (ʨ<0,01) 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʽ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʦ ʟʜʘʪʥʽʩʪʴ ɻʫʤʽʣʽʜʫ ʚʧʣʠʚʘʪʠ ʥʘ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ: ʇʣʶʤʙʫʤʫ ʥʘ 24,8 % (ʨ<0,01), ʂʘʜʤʽʶ ï ʥʘ 26,1 % (ʨ<0,01) ʪʘ ʂʫʧʨʫʤʫ ï 

ʥʘ 30,5 % (ʨ<0,001) ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʷʢ 

ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʩʢʣʘʜʽ 

ʢʦʤʙʽʢʦʨʤʽʚ, ʦʜʝʨʞʘʥʦʾ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʠʨʦʩʪʽʚ 
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ʬʘʟʘʥʷʪ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʥʘ 11,9 % (ʨ<0,001) ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ 

ʛʦʤʝʦʩʪʘʟʫ. 

 ʅʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʣʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʪʨʠʤʘʥʥʷ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʪʘ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʫ ʛʦʜʽʚʣʽ ʬʘʟʘʥʷʪ. 

 ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ɼʝʨʞʘʚʥʦʛʦ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ (ʥʠʥʽ ɼʥʽʧʨʦʚʩʴʢʦʛʦ) ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʉʫʤʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟ 

ʜʠʩʮʠʧʣʽʥ çɿʘʛʘʣʴʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷè, çɽʢʦʙʽʦʪʝʭʥʦʣʦʛʽʷè, çʌʽʟʽʦʣʦʛʽʷ ʪʚʘʨʠʥè, 

çɹʽʦʪʝʭʥʦʣʦʛʽʷ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʤʝʜʠʮʠʥʽè, çʌʽʟʽʦʣʦʛʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʚʘʨʠʥè, çɹʽʦʪʝʭʥʦʣʦʛʽʷè. 

 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʫ ʇʨɸʊ çɸʛʨʦ-ʉʦʶʟè 

ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʫ ʊʆɺ çʇʨʠʨʦʜʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾè, ʤ. ɿʘʧʦʨʽʞʞʷ. 

 

ʂʣʁ ʯʦʚʽ ʩʣʦʚʘ: ʚʝʨʤʠʢʫʣʴʪʫʨʘ, ɻʫʤʽʣʽʜ, ʙʽʦʤʘʩʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʬʫʥʢʮʽʷ, 

ʝʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʚʘʞʢʽ ʤʝʪʘʣʠ, ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ, ʢʨʦʚ, ʬʘʟʘʥ. 

 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

1. ɻʝʡʩʫʥ ɸ. ɸ. ʉʪʝʧʯʝʥʢʦ ʃ. ʄ., ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʝʨʝʨʦʙʢʠ 

ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʋɹʽʇ ʋʢʨʘʾʥʠ. ʂʠʾʚ, 2016. ɺʠʧ. 236. 

ʉ. 316ï325. (ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ). 

2. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ 

ʢʦʥʪʘʤʽʥʘʮʽʶ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʧʨʦʜʫʢʪʽʚ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ. ʊʝʭʥʦʣʦʛʽʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʝʨʝʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ: ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɹʽʣʘ ʎʝʨʢʚʘ, 2016. 
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ɺʠʧ.2(129). ʉ. 68ī74. (ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ).  

3. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ɼʠʥʘʤʽʢʘ ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʝʨʝʨʦʙʢʠ 

ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ: ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɹʽʣʘ ʎʝʨʢʚʘ, 2017. ɺʠʧ.1(134). ʉ. 41ī47. (ɼʠʩʝʨʪʘʥʪʢʘ 

ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ 

ʧʽʜʛʦʪʫʚʘʣʘ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ). 

4. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. ʊʝʭʥʦʣʦʛʽʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʝʨʝʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ: ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɹʽʣʘ ʎʝʨʢʚʘ, 2018. 

ɺʠʧ.1(141). ʉ. 38ī45. (ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ). 

5. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. (2018). ɹʽʣʢʦʚʠʡ ʦʙʤʽʥ ʬʘʟʘʥʽʚ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ ʢʦʤʙʽʢʦʨʤʽʚ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. Theoretical and 

Applied Veterinary Medicine. 6(3). 7ī11. doi: 10.32819/2018.63002. (ɼʠʩʝʨʪʘʥʪʢʘ 

ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ 

ʧʽʜʛʦʪʫʚʘʣʘ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ). 

ʉʪʘʪʪʷ ʫ ʟʘʨʫʙʽʞʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ 

6. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ʆʙʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʦʚ ʢʨʘʩʥʦʛʦ ʢʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʯʝʨʚʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɻʫʤʠʣʠʜʘ. 

ɿʦʦʪʝʭʥʠʯʝʩʢʘʷ ʥʘʫʢʘ ɹʝʣʘʨʫʩʠ. ʊʝʭʥʦʣʦʛʠʷ ʢʦʨʤʦʚ ʠ ʢʦʨʤʣʝʥʠʷ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè. ɾʦʜʠʥʦ, 2017. ʊ. 52.ʏ. 2. ʉ. 106ī113. 

(ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ 

ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ).  

ʉʪʘʪʪʽ ʚ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

7. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ɺʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ. ɺʽʩʥʠʢ ɼɼɸɽʋ. ɼʥʽʧʨʦ, 2017. ˉ1(43). ʉ. 17ī20. 
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(ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ).  

8. ʉʪʝʧʯʝʥʢʦ ʃ. ʄ., ɻʝʡʩʫʥ ɸ. ɸ., ɻʘʣʫʟʽʥʘ ʃ. ɯ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʱʦ ʦʪʨʠʤʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻʫʤʽʣʽʜʫ ʫ ʛʦʜʽʚʣʽ 

ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. ʇʨʦʙʣʝʤʠ ʟʦʦʽʥʞʝʥʝʨʽʾ ʪʘ ʚʝʪʝʨʠʥʘʨʥʦʾ 

ʤʝʜʠʮʠʥʠ: ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ ʍʘʨʢʽʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʟʦʦʚʝʪʝʨʠʥʘʨʥʦʾ ʘʢʘʜʝʤʽʾ. 

ʍʘʨʢʽʚ, 2017. ɺʠʧ. 34. ʏ. 2. ʉ. 105ī109. (ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʩʪʘʪʪʶ ʜʦ 

ʜʨʫʢʫ).  

ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

9. ʉʢʣʘʜ ʨʘʮʽʦʥʫ ʬʘʟʘʥʽʚ: ʧʘʪ. 120540. ʋʢʨʘʾʥʘ: ʄʇʂ ɸ23ʂ 10/00, ɸ23ʂ 

10/12, ɸ23ʂ 50/75. ˉ 120540. / ʉʪʝʧʯʝʥʢʦ ʃ. ʄ., ɻʝʡʩʫʥ ɸ. ɸ. ʟʘʷʚʣ. 25.04.17; 

ʦʧʫʙʣ. 10.11.17, ɹʶʣ. ˉ 21. 4 ʩ. (ɼʠʩʝʨʪʘʥʪʢʘ ʙʨʘʣʘ ʫʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

ʦʬʦʨʤʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʘʷʚʢʠ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

ʊʝʟʠ ʥʘʫʢʦʚʠʭ ʜʦʧʦʚʽʜʝʡ 

10. ɻʝʡʩʫʥ ɸ. ɸ. ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ çɻʫʤʠʣʠʜè ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʝʨʤʠʢʫʣʴʪʫʨʳ. ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ: ʩʙ. ʪʝʟ. X ʄʝʞʜʫʥʘʨ. ʢʦʥʬ. daRostim 

2014. ʄʦʩʢʚʘ, 2014. ʉ. 120. (ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʪʝʟʠ ʜʦ ʜʨʫʢʫ). 

11. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʫ 

çɻʫʤʽʣʽʜè ʥʘ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʍʽʤʽʷ ʪʘ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʪʝʟʠ 

ʜʦʧ. VɯI ʄʽʞʥʘʨ. ʥʘʫʢ.-ʪʝʭʥ. ʢʦʥʬ. ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 2015. ʊ.VII.  ʉ. 34ī35. (ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʪʝʟʠ ʜʦ ʜʨʫʢʫ). 

12. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ çʈʫʩʩʢʠʡ ʄʦʩʢʦʚʩʢʠʡ ɻʠʙʨʠʜè ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. ʇʨʠʨʦʜʥʝ 

ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ: ʧʨʦʙʣʝʤʠ ʩʪʘʥʦʚʣʝʥʥʷ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: ʪʝʟʠ 

ʜʦʧ. ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 2015. ʉ. 364ī365. 
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(ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʪʝʟʠ ʜʦ ʜʨʫʢʫ). 

13. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ɺʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ. XIIth International Scientific and Practical Conference daRostim. 2016. 

Biotechnology for agriculture and environmental protection: Proceedings ī Odessa: 

I.I. Mechnikov Odessa National University, 2016. ʈ. 65ī66. 

14. ɻʝʡʩʫʥ ɸ. ɸ., ɻʘʣʫʟʽʥʘ ʃ. ɯ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ɺʧʣʠʚ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʫʤʽʣʽʜʫ, ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʬʘʟʘʥʘ 

ʤʠʩʣʠʚʩʴʢʦʛʦ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʽʦʣʦʛʽʾ ʪʚʘʨʠʥ: ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨ. ʥʘʫʢ.-

ʧʨʘʢʪ. ʢʦʥʬ. ʆʜʝʩʘ, 2016. ʉ.12ī13. (ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʪʝʟʠ ʜʦ ʜʨʫʢʫ). 

15. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ʅʘʢʦʧʠʯʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʪʢʘʥʠʥʘʭ 

ʛʽʙʨʠʜʘ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. ʍʽʤʽʷ ʪʘ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ: ʪʝʟʠ ʜʦʧ. VɯI ʄʽʞʥʘʨ. ʥʘʫʢ.-ʪʝʭʥ. ʢʦʥʬ. ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ. ɼʥʽʧʨʦ, 2017. ʉ. 85. (ɼʠʩʝʨʪʘʥʪʢʘ ʚʠʢʦʥʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʣʘ ʪʝʟʠ ʜʦ ʜʨʫʢʫ).  

16. ɻʝʡʩʫʥ ɸ. ɸ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ. ʅʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚ 
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The dissertation is devoted to substantiating the feasibility of Humilid use and 

defining its optimal amounts in the nutrient substrate in verticulturing based on 

experimental data. It has been proved that the humic additive activates the reproductive 
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function of the vermiculture and the total activity of the red Californian worm biomass 

hydrolytic enzymes. It also contributes to the vermiculture biomass accumulation, to its 

protein content increase and the reduction of heavy metals content. Also, the amount of 

humic substances in a biohumus increases in the process of vermiculturing under the 

influence of Humilid. The efficiency of using the vermiculture in pheasants chicks feed 

additive, obtained from biomass of red Californian worms grown on a nutritious 

substrate with the addition of Humilid, has been proved.  

The research results found that the accumulation of the red Californian worm 

biomass during the study period (90 days) in all groups occurred due to increase in each 

individual weight. The active growth of the worm biomass was observed from the first 

to 30
th
 day of the study, both in the control and in all experimental groups. At the 

beginning of the observation, Humilide amounted to 20.0 mg/kg of the substrate which 

was the most effective in increasing the average weight of the vermiculture individual, 

and at the end of the study, the highest increase, compared to the control, was observed 

under applying an additive in the amount of 6.0 mg/kg. Thus, the çHumilidè 

biologically active additive of humic origin with the concentrations range of 

6.0ī20.0 mg/kg of the nutrient substrate contributed to the active growth of 

vermiculture individuals which resulted in the biomass growth.  

The model studies results reveal that the highest values of the vermiculture 

reproductive function were on the 90
th
 days of development under Humilid 

concentration of 14.0 and 20.0 mg/kg. The number of cocoons increased by 315.7 and 

284.9 %, respectively, compared with the control. During the entire observation period, 

the largest number of red Californian worms cocoons was in the group, where 

14.0 mg/kg of Humilid was added to the nutritional substrate. 

According to the study, it was found that the optimal range of Humilid amount 

affecting the activity growth of biomass homogenate enzymes of red Californian worms 

is: for proteolytic enzymes ī 14.0ī30.0 mg/kg; for amylolytic ones ī 14,0ī24,0 mg/kg; 

for cellulosolytic ī 10.0ī20.0 mg/kg. 

Thus, the optimal range of Humilid content in the nutrient substrate contributing to 

these hydrolytic enzymes activity growth ranges from 14.0 to 20.0 mg/kg. In 
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consideration of the optimal ranges of Humilid that affect red Californian worms 

growth, its reproductive function and the general activity of vermiculture biomass 

homogenate enzymes, Humilid administration in a dose of 15.0 mg/kg of dry substrate 

to a nutrient substrate can be added for further studies in farm conditions.  

According to the results of scientific and economic experiments, it was found out 

that the number of worms, on average, increased in the group where the biologically 

active additive çHumilidè was applied on the 45, 90 and 135 days of the experiment, by 

13.9 % (p<0.01); 16.1 % (p<0.001) and 19.7 % (p<0.001), respectively, compared with 

the control. On day 180 of vermicultivation the amount of red Californian worm was 

21.1% higher (p<0.001) in a group with the humic additive, than in the control. Also, 

their number in the control and the experimental groups increased by 16.9 and 20.7 

times, respectively, compared with the beginning of the study. It was established that on 

the 135
th
 day of the experiment, the frequency of red Californian worms weighing 

0.01ī0.20; 0.21ī0.40; 0.41ī0.60; 0.61ī0.80 g cases almost did not differ in the control 

and experimental groups. Concerning the end of the study, the highest number of 

individuals in the experimental group was of an average weight of 0.21ī0.40 g and 

made 64.7 % of the total, while in the control group it made 44.7 %. The weight of the 

rest of the worms in the experimental group ranged 0.01ī0.20; 0.41ī0.60; 0.61ī0.80 g  

and made 35.3 %, in the control it made 55.3 %. We believe that this is due to the 

activation of the metabolism and the process of worms reproduction, which contributes 

to an increase in population density per 1 m
2
 for the influence of Humilid. 

It was established that within 6 months of vermicultivation in the control and 

experimental variants biohumus, accumulation of humic substances, both water-soluble 

and more persistent, extracted with alkalis took place. Therefore, the application of 

Humilid in the nutrient substrate contributed to a more active accumulation of water-

soluble humic substances ī by 20.7% (p<0.05) and of more complex ones, alkaline 

solutions ī by 15.1% (p<0.01) at the end of the study in the biohumus of the 

experimental group relative to the control. 

According to research results, the use of çHumilidè biologically active additive in 

the amount of 15.0 mg/kg of dry substrate in the process of vermicultivation contributed 
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to a decrease in the content of heavy metals in biomass of vermiculture. Thus, on the 

180
th
 day of vermicultivation in worm biomass there was a decrease in Plymbum by 

24.9% (p<0.01), Cadmium by 26.1% (p<0.01) and Cuprum by 30.5% (p<0.001) 

compared with the control. 

The results of the research have shown that the use of Humilid in the nutrient 

substrate contributes to 1,76 % increase in protein content in vermicle biomass (p<0.01) 

relative to the control. It should be noted that the protein content in the feed additive of 

vermiculture derived from the biomass of red Californian worms grown on a nutritional 

substrate containing Humilid  in the experimental group was higher by 2,48 % (p<0.05) 

than the control. 

According to the results of the scientific and economic experiment, it was 

established that against the background of vermiculture biomass application (1.5ī2.5%) 

in the composition of the basic fodder for pheasant chicks, there is an increase in the 

poultry body weight by 7.0 (p<0.01); 8.6 (p<0.01); 8.2 (p<0.01) and 11.9 % (p<0.01) in 

the age range of 14, 21, 28 and 35 days, respectively, in comparison with the control. 

An increase in the blood hemoglobin index is observed under adding the fodder additive 

of vermiculture in the amount of 1,5ī2,5% to the basic fodder of the experimental 

group pheasans. Thus, at the 14, 28 and 35 day of age, the hemoglobin content 

increased by 7.2 % (p᾽0.01), by 6.5 % (p᾽0.01) and 7.5 % (ʨ᾽0.01) in comparison with 

the indicators of the control group poultry. It is established that adding vermiculture 

additive to fodder in the experimental group resulted in 7.6 (p᾽0.01) and 5.6 % (p᾽0.05) 

increase in the erythrocytes level in the blood of pheasants aged 28 and 35 days, 

respectively, relative to this indicator in the the control group birds. Consequently, the 

increase of hemoglobin content and the number of red blood cells in the experimental 

pheasants within the physiological norm may indicate that the vermiculture feed 

additive in the mixed fodder contributes to the activation of oxygen transport and its 

more active use in oxidation-reduction processes. 

In the serum of 28- and 35 day old pheasants the total protein content increased 

by 9.0 (p<0.05) and 9.4 % (p<0.01), respectively due to the albumin fraction without 



15 

 

changing the globulin one compared with those of the control which testifies to the 

activation of the liver's protein synthesis function. 

The results of the studies have shown that there is a decrease in glucose content 

by 15.76 (p᾽0.01); 18.35 (p᾽0.001) and 12.25 % (p᾽0.05), respectively, in the blood 14, 

28 and 35-day-old pheasants consuming the vermiculture feed additive, in comparison 

with the control due to more active glucose utilization during metabolism. 

It has been established that the uric acid index is 21,9 % (p᾽0,05) higher in the 

35-day-old experimental group pheasants than that in the control group poultry. the 

creatinine content in the blood of 28 and 35-day-old experimental pheasants increases 

by 16.3 (p᾽0.05) and 19.8 % (p᾽0.05), respectively, as compared to the control in the 

control group birds which indicates metabolism activation. 

Scientific novelty of the results obtained. For the first time a study on the use of 

a biologically active additive of humic origin çHumilidè as a component of the 

nutritional substrate for vermicultivation was conducted and its optimal quantitative 

range was established. It was found that the adding the optimal amount of Humilid to 

the nutritional substrate contributes to activation of the reproductive function of the Red 

Californian worm against the background of accelerating the transformation of the 

substrate owing to increasing the activity of hydrolytic enzymes and a larger 

accumulation of protein in the vermiculture biomass. 

It has been shown for the first time that applying Humilid in the process of 

vermiculture biomass vermiculturing results in the decrease the heavy metals content 

(Plumbum, Cadmium, ʉuprum) due to the formation of their sparingly soluble 

inaccessible forms. For the first time, the biomass of the Red Californian worm obtained 

on a nutrient substrate with Humilid addition was used as a feed additive for pheasant 

raising. It was established that the vermiculture biomass introduction into poultry feed 

in the amount of 1.5 % of the feed weight in the first week of life and 2.5 % in the 

second week positively affects morpho-functional indicators of the homeostasis and 

increase in live weight of pheasants due to the protein metabolism activating. The 

scientific novelty of the obtained results is confirmed by the declarative patent of 

Ukraine on the utility model (̄. 120540).  
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The practical value of the results obtained.. According to the research results, 

the feasibility of using and the optimal amounts of Humilid as part of the nutrient 

substrate for vermicultivation has been established. The introduction of the biologically 

active additive to the nutritional substrate provides for an increase in the reproductive 

function of the Red Californian worm and an increase in the number of worms by 

21.1 % (p<0.001). In the vermiculture biomass, the amount of protein synthesized is 

1.76% (p<0,01) higher and the proteolytic and cellulosolytic activity increases by 

34.6 % (p<0.01) and 21.7% (p<0.01) respecively, for the effect of Humilid. In addition, 

the ability of Humilideto influence the reduction of the heavy metals content has been 

found: Plumbuum content ï by 24.8 % (p<0.01), Cadmium ï by 26.1 % (p<0.01) and 

Cuprum ï by 30.5 % (p<0.001) in the vermiculture biomass, which makes it possible to 

use it as a feed additive. The use of the vermiculture feed additive in feeds obtained 

from the biomass of Red Californian worms, obtained on the substrate with the addition 

of Humilid, contributes to an increase in 35-day-olds pheasants chicks  live weight by 

11.9 % (p<0.001) and the homeostasis indices improved. 

Based on the results obtained, recommendations for obtaining vermiculture 

biomass under the influence of Humilid and its use as a feed additive for feeding 

pheasant chicks has been developed. 

Materials of the scientific research are implemented in the educational process of 

the State higher educational institution çUkrainian State Chemical Technology 

Universityè, of Dnipropetrovsk (currently Dnipro) State Agrarian and Economic 

University, Sumy National Agrarian University on the following disciplines: çGeneral 

Biotechnologyè, çEcobiotechnologyè, çAnimal Physiologyè, çBiotechnology in 

Veterinary Medicineè, çFarm Animals Physiologyè, çBiotechnologyè. 

The research results are applied in the manufacturing process in çAgro-Soyuzè 

PJSC in the Synelnik district of Dnipropetrovsk region and in the çNatural 

Biotechnologyè Ltd. in Zaporizhzhya. 

Key words: vermiculture, Humilid, biomass, reproductive function, enzymatic 

activity, heavy metals, humic substances, blood, pheasan. 



17 

 

ɿʄɯʉʊ 

ɺʉʊʋʇ 20 

ʈʆɿɼɯʃ 1. ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ  27 

1.1. ʏʝʨʚʦʥʠʡ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʡ ʯʝʨʚ'ʷʢ ʷʢ ʦʙ'ʻʢʪ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 27 

 1.1.1. ɹʽʦʣʦʛʽʷ ʪʘ ʬʽʟʽʦʣʦʛʽʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ Lumbricidae 27 

 1.1.2. ɺʠʜʠ ʯʝʨʚ'ʷʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ 28 

 1.1.3. ʆʩʦʙʣʠʚʦʩʪʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʯʝʨʚ'ʷʢʽʚ 30 

1.2. ɺʧʣʠʚ ʩʫʙʩʪʨʘʪʫ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʯʝʨʚ'ʷʢʽʚ ʨʦʜʠʥʠ Lumbricidae 34 

1.3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʪʘ  

ʧʪʘʭʽʚʥʠʮʪʚʽ 

 

42 

ʈʆɿɼɯʃ 2. ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 50 

2.1. ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ   50 

2.2. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʟʘʛʘʣʴʥʦʾ                           

ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʾʾ ʙʽʦʤʘʩʠ 

 

52 

2.3. ʄʝʪʦʜʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʤʘʩʠ, ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʙʽʦʛʫʤʫʩʫ 

 

53 

2.4. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʬʘʟʘʥʷʪ 

 

55 

ʈʆɿɼɯʃ 3. ʈɽɿʋʃʔʊɸʊʀ ɺʃɸʉʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 58 

3.1. ʇʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ 58 

3.2. ɺʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʝʥʟʠʤʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

 

65 

3.3. ɼʠʥʘʤʽʢʘ ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ 69 

3.4. ɽʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚ ʫʤʦʚʘʭ 

ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

73 

3.5. ɼʠʥʘʤʽʢʘ ʫʪʚʦʨʝʥʥʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ 75 

3.6. ɺʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʢʦʥʪʘʤʽʥʘʮʽʶ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ (Pb, Cd, Cu) 

ʙʽʦʤʘʩʠ ʯʝʨʚ`ʷʢʽʚ 

 

82 

3.7. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʪʘ ʙʽʦʛʫʤʫʩʫ 89 



18 

 

3.8. ɺʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 91 

3.9. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 93 

3.10. ɺʧʣʠʚ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ ʞʠʚʫ ʤʘʩʫ ʬʘʟʘʥʷʪ  94 

3.11. ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ 

ʤʠʩʣʠʚʩʴʢʦʛʦ ʟʘ ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  

 

103 

3.12. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʠʨʦʱʫʚʘʥʥ ̫ʬʘʟʘʥʷʪ  

 

112 

ʈʆɿɼɯʃ 4. ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 116 

ɺʀʉʅʆɺʂʀ 131 

ʇʈʆʇʆɿʀʎɯɰ ɺʀʈʆɹʅʀʎʊɺʋ 134 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 135 

ɼʆɼɸʊʂʀ 165 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 

 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ɸʃʊ ï ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ 

ɸʉʊ ï ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ 

ɹɽʈ ï ʙʝʟʘʟʦʪʠʩʪʽ ʝʢʩʪʨʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ 

ɻʈ ï ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ 

ɻʈʚ  ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ, ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ 

ɻʈʣ  ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ, ʨʦʟʯʠʥʥʽ ʫ ʣʫʛʘʭ 

ɺʈʍ ï ʚʝʣʠʢʘ ʨʦʛʘʪʘ ʭʫʜʦʙʘ 

ɼ ï ʜʦʩʣʽʜ 

ʂ ï ʢʦʥʪʨʦʣʴ 

ʆʉɺ ï ʦʩʘʜ ʩʪʽʯʥʠʭ ʚʦʜ 

Hb ï ʛʝʤʦʛʣʦʙʽʥ 

ʏʢʯ ï ʯʝʨʚʦʥʠʡ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʡ ʯʝʨʚ'ʷʢ 

Ca/P ï ʢʘʣʴʮʽʡ ʬʦʩʬʦʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ɹɻʂʇ ï ʙʘʢʪʝʨʽʾ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ 

ʂʋʆ ï ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʽ ʦʜʠʥʠʮʽ 

ʈPb ï ʚʝʣʠʯʠʥʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ Pb ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ 

ʡʦʛʦ ʚʤʽʩʪʫ ʫ ʙʽʦʛʫʤʫʩʽ 

ʈCd  ï ʚʝʣʠʯʠʥʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ Cd ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ 

ʡʦʛʦ ʚʤʽʩʪʫ ʫ ʙʽʦʛʫʤʫʩʽ 

ʈCu  ï ʚʝʣʠʯʠʥʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ Cu ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ 

ʡʦʛʦ ʚʤʽʩʪʫ ʫ ʙʽʦʛʫʤʫʩʽ 
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ɺʉʊʋʇ 

 

ʉʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʚʩʝ ʙʽʣʴʰʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʪʘ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʚʠʩʦʢʦʮʥ̔ʥʦʛʦ ʨʝʩʫʨʩʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ.  

ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʙʽʦʪʨʘʥʩʬʦʨʤʫʚʘʪʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʚʽʜʭʦʜʠ ʟ ʦʪʨʠʤʘʥʥʷʤ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚ'ʷʢʽʚ ʪʘ ʮʽʥʥʦʛʦ ʙʽʦʜʦʙʨʠʚʘ ï ʙʽʦʛʫʤʫʩʫ, ʱʦ ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʦʨʛʘʥʽʯʥʦʛʦ ʽ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʢʦʨʠʩʥʫ ʤʽʢʨʦʬʣʦʨʫ. 

ɹʽʦʤʘʩʘ ʯʝʨʚ'ʷʢʽʚ ʻ ʜʞʝʨʝʣʦʤ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʷʢ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʚʘʨʠʥ [1, 2] ʪʘ ʧʪʠʮʽ [3ï5]. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʪʚʘʨʠʥʥʠʮʪʚʘ ʻ ʜʝʬʽʮʠʪ ʢʦʨʤʦʚʦʛʦ ʧʨʦʪʝʾʥʫ, 

ʱʦ ʯʘʩʪʢʦʚʦ ʤʦʞʝ ʚʠʨʽʰʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʶʯʝʥʥʷ ʜʦ ʨʘʮʽʦʥʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ. 

ʅʘ ʞʘʣʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʢʦʨʠʩʪʴ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʾʾ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʷʢ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʜʦ ʢʦʤʙʽʢʦʨʤʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, 

ʟʦʢʨʝʤʘ, ʬʘʟʘʥʽʚ ʤʠʩʣʠʚʩʴʢʠʭ, ʚʠʚʯʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ ʚʠʭʦʜʫ ʙʽʦʤʘʩʠ ʯʝʨʚôʷʢʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ, 

ʦʪʨʠʤʘʥʠʭ ʟ ʪʦʨʬʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʚʧʣʠʚʘʪʠ ʥʘ ʮʽ ʧʨʦʮʝʩʠ. 

 ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ 

ʧʪʘʭʽʚʥʠʮʪʚʘ ʻ ʜʝʬʽʮʠʪ ʙʽʣʢʽʚ ʫ ʢʦʨʤʦʚʠʭ ʨʘʮʽʦʥʘʭ, ʦʩʢʽʣʴʢʠ ʽʥʪʝʥʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʚʘʨʠʥ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

ɼʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚôʷʢʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʦʨʛʘʥʽʟʤ ʧʪʠʮʽ ʧʨʠʨʦʜʥʠʤ ʧʦʚʥʦʮʽʥʥʠʤ ʙʽʣʢʦʤ. ʊʦʤʫ 

ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [6], ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ 

ʦʪʨʠʤʘʪʠ ʙʽʦʤʘʩʫ ʯʝʨʚôʷʢʽʚ [7, 8], ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʰʣʷʭʦʤ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʻ ʘʢʪʫʘʣʴʥʠʤ.  
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 ʆʩʢʽʣʴʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʦ ʮʝʡ ʧʨʦʮʝʩ ʩʧʨʠʷʻ 

ʫʪʠʣʽʟʘʮʽʾ ʮʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʜʦʜʘʪʢʦʚʦ ʫʪʚʦʨʝʥʥʶ ʙʽʦʛʫʤʫʩʫ [9, 10]. ɿ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ [11] ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʪʘʢʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʧʽʜʚʠʱʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʨʦʙʢʠ 

ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʟʙʽʣʴʰʠʪʠ ʚʠʭʽʜ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɺʢʣʶʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʪʘ 

ʨʽʩʪ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ [12ï14].  

ɺʽʜʦʤʦ, ʱʦ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʧʦʩʽʜʘʶʪʴ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ ʢʨʫʛʦʦʙʽʛʫ 

ʨʝʯʦʚʠʥ ʫ ʧʨʠʨʦʜʽ ʽ ʤʦʞʫʪʴ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ [15ï18]. 

ʂʦʨʤʦʚʽ ʜʦʙʘʚʢʠ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʝʨʝʙʫʜʦʚʽ ʤʝʪʘʙʦʣʽʟʤʫ, 

ʧʽʜʚʠʱʫʶʪʴ ʧʨʠʨʦʜʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʘʢʪʠʚʫʶʪʴ ʧʨʦʮʝʩʠ ʘʜʘʧʪʘʮʽʾ ʪʘ 

ʧʦʣʽʧʰʫʶʪʴ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʪʠʮʽ [19ï22]. ʆʜʥʘʢ ʜʘʥʽ 

ʱʦʜʦ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ, ʥʘ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʘ ʧʦʚʝʜʽʥʢʫ ʯʝʨʚôʷʢʽʚ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ [23ï25].  

ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʜʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ 

çɻʫʤʽʣʽʜè ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʪʘ ʨʽʩʪ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʘ ʪʘʢʦʞ 

ʚʧʣʠʚʫ ʦʪʨʠʤʘʥʦʾ ʙʽʦʤʘʩʠ ʷʢ ʜʞʝʨʝʣʘ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

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

ʨʦʙʦʪʘ ʻ ʨʦʟʜʽʣʦʤ ʢʦʤʧʣʝʢʩʥʠʭ ʪʝʤ ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʙʽʦʭʽʤʽʾ 

ʩʣ̔ʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ (ʥʠʥʽ ɼʥʽʧʨʦʚʩʴʢʦʛʦ) 

ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʚʘʨʠʥ ʟʘ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽè (ʥʦʤʝʨ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʪʝʤʠ: 0111U009279) ʪʘ çɺʠʚʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʢʦʨʝʢʮʽʾ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ ʥʘ 
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ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʪʝʤʠ: 

0116U005360). 

 ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʻ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. 

 ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ:  

 ï ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ 

ʬʫʥʢʮʽʶ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʾ ʦʧʪʠʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ; 

ï ʟôʷʩʫʚʘʪʠ ʚʧʣʠʚ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʥʘ ʜʠʥʘʤʽʢʫ ʥʘʢʦʧʠʯʝʥʥʷ 

ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʫ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ; 

 ï ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʥʘ ʧʨʦʪʝʦʣʽʪʠʯʥʫ, ʘʤʽʣʦʣʽʪʠʯʥʫ ʪʘ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʽ ʚʤʽʩʪ ʫ ʥʽʡ ʙʽʣʢʘ; 

 ï ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ 

ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʽ ʙʽʦʛʫʤʫʩʽ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ 

ʩʠʥʪʝʟʫ ʚ ʥʴʦʤʫ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ; 

 ï ʟôʷʩʫʚʘʪʠ ʚʧʣʠʚ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ, ʦʪʨʠʤʘʥʦʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, 

ʷʢ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʥʘ ʜʠʥʘʤʽʢʫ ʨʦʩʪʫ ʞʠʚʦʾ ʤʘʩʠ ʪʽʣʘ ʪʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʬʘʟʘʥʷʪ. 

 ī ʚʩʪʘʥʦʚʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʩʢʣʘʜʽ ʢʦʤʙʽʢʦʨʤʽʚ ʜʣʷ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʽʚ. 

 ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʪʠʤʫʣʷʮʽʾ ʥʘʨʦʱʫʚʘʥʥʷ 

ʙʽʦʤʘʩʠ ʯʝʨʚôʷʢʽʚ ʟʘ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʷʢ ʙʽʣʢʦʚʦʾ ʜʦʙʘʚʢʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʧʦʢʘʟʥʠʢʽʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʝʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ, ʩʢʣʘʜ 
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ʙʽʦʛʫʤʫʩʫ, ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʬʫʥʢʮʽʷ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ, ʞʠʚʘ 

ʤʘʩʘ ʪʽʣʘ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʽʚ, ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʬʘʟʘʥʷʪ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ (ʨʝʧʨʦʜʫʢʪʠʚʥʘ 

ʬʫʥʢʮʽʷ ʯʝʨʚôʷʢʽʚ); ʤʦʨʬʦʣʦʛʽʯʥʽ (ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʣʝʡʢʦʮʠʪʽʚ, 

ʣʝʡʢʦʛʨʘʤʘ); ʛʝʤʘʪʦʣʦʛʽʯʥʽ (ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ, ʛʝʤʘʪʦʢʨʠʪ); ʙʽʦʭʽʤʽʯʥʽ (ʨʽʚʝʥʴ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ ʽ ʡʦʛʦ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ, ʘʢʪʠʚʥʽʩʪʴ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ, 

ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʙʽʣʢʽʚ ʪʘ ʞʠʨʫ); ʭʽʤʽʯʥʽ (ʢʦʥʮʝʥʪʨʘʮʽʷ Pb, ʉd, ʉu, ʚʤʽʩʪ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ); ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ (ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ ʙʽʦʛʫʤʫʩʫ); ʟʦʦʪʝʭʥʽʯʥʽ 

(ʤʘʩʘ ʪʽʣʘ, ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʧʨʠʨʦʩʪʠ ʤʘʩʠ ʬʘʟʘʥʷʪ); ʩʪʘʪʠʩʪʠʯʥʽ (ʦʙʯʠʩʣʝʥʥʷ 

ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʪʘ ʚʽʨʦʛʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ). 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʛʫʤʽʥʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ çɻʫʤʽʣʽʜè ʫ 

ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʘ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʾʾ 

ʦʧʪʠʤʘʣʴʥʠʡ ʢʽʣʴʢʽʩʥʠʡ ʜʽʘʧʘʟʦʥ. ɺʠʷʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʜʦ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 

ʬʫʥʢʮʽʾ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʥʘ ʪʣʽ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʙʩʪʨʘʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ 

ʪʘ ʙʽʣʴʰʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʢʘ ʚ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ.  

ʋʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʚ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ 

ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʇʣʶʤʙʫʤʫ, ʂʘʜʤʽʶ, 

ʂʫʧʨʫʤʫ) ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʾʭ ʚʘʞʢʦʨʦʟʯʠʥʥʠʭ, ʥʝʜʦʩʪʫʧʥʠʭ ʬʦʨʤ. ʋʧʝʨʰʝ 

ʙʽʦʤʘʩʫ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ, ʷʢʫ ʦʪʨʠʤʘʣʠ ʥʘ ʧʦʞʠʚʥʦʤʫ 

ʩʫʙʩʪʨʘʪʽ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʟʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʦʤʙʽʢʦʨʤʠ ʧʪʠʮʽ ʫ ʢʽʣʴʢʦʩʪʽ 1,5 % ʚʽʜ ʤʘʩʠ ʢʦʨʤʫ ʫ ʧʝʨʰʠʡ 

ʪʠʞʜʝʥʴ ʞʠʪʪʷ ʪʘ 2,5 % ï ʥʘ ʜʨʫʛʠʡ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ ʬʘʟʘʥʷʪ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾʾ 

ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʜʝʢʣʘʨʘʮʽʡʥʠʤ ʧʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ (ˉ 120540).  



24 

 

 ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʢʽʣʴʢʦʩʪʽ 

ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʘ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʋʚʝʜʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʯʝʨʚôʷʢʽʚ ʥʘ 21,1 % (ʨ<0,001). ʋ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 

1,76 % (ʨ<0,01) ʙʽʣʴʰʝ ʩʠʥʪʝʟʫʻʪʴʩʷ ʙʽʣʦʢ ʪʘ ʥʘ 34,6 % (ʨ<0,01) ʽ 21,7 % (ʨ<0,01) 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʽ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʦ ʟʜʘʪʥʽʩʪʴ ɻʫʤʽʣʽʜʫ ʚʧʣʠʚʘʪʠ ʥʘ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ: ʇʣʶʤʙʫʤʫ ʥʘ 24,8 % (ʨ<0,01), ʂʘʜʤʽʶ ï ʥʘ 26,1 % (ʨ<0,01) ʪʘ ʂʫʧʨʫʤʫ ï 

ʥʘ 30,5 % (ʨ<0,001) ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʷʢ 

ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʩʢʣʘʜʽ 

ʢʦʤʙʽʢʦʨʤʽʚ, ʦʜʝʨʞʘʥʦʾ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʠʨʦʩʪʽʚ 

ʬʘʟʘʥʷʪ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʥʘ 11,9 % (ʨ<0,001) ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ 

ʛʦʤʝʦʩʪʘʟʫ. 

 ʅʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʣʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʪʨʠʤʘʥʥʷ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʪʘ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʫ ʛʦʜʽʚʣʽ ʬʘʟʘʥʷʪ. 

 ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ɼʝʨʞʘʚʥʦʛʦ 

ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ (ʥʠʥʽ ɼʥʽʧʨʦʚʩʴʢʦʛʦ) ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʉʫʤʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟ 

ʜʠʩʮʠʧʣʽʥ çɿʘʛʘʣʴʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷè, çɽʢʦʙʽʦʪʝʭʥʦʣʦʛʽʷè, çʌʽʟʽʦʣʦʛʽʷ ʪʚʘʨʠʥè, 

çɹʽʦʪʝʭʥʦʣʦʛʽʷ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʤʝʜʠʮʠʥʽè, çʌʽʟʽʦʣʦʛʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʚʘʨʠʥè, çɹʽʦʪʝʭʥʦʣʦʛʽʷè. 

 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʫ ʇʨɸʊ çɸʛʨʦ-ʉʦʶʟè 

ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʫ ʊʆɺ çʇʨʠʨʦʜʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾè, ʤ. ɿʘʧʦʨʽʞʞʷ. 

 



25 

 

 ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʠʣʘ ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ 

ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ, ʦʨʛʘʥʽʟʫʚʘʣʘ  ̔ ʚʠʢʦʥʘʣʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʦʧʦʟʠʮʽʡ ʘʚʪʦʨ ʟʜʽʡʩʥʠʣʘ ʟʘ ʥʘʫʢʦʚʦ- 

ʤʝʪʦʜʠʯʥʦ ʾ ʜʦʧʦʤʦʛʠ ʢʝʨʽʚʥʠʢʘ  ʢʘʥʜʠʜʘʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ 

ʉʪʝʧʯʝʥʢʦ ʃʽʣʽ ʾʄʠʭʘʡʣʽʚʥʠ. 

 ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʜʦʧʦʚʽʜʘʣʠʩʴ, ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʽ ʦʪʨʠʤʘʣʠ ʧʦʟʠʪʠʚʥʽ ʚʽʜʛʫʢʠ ʥʘ 

X ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ daRostim 2014 çɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠ ʜʨʫʛʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝè (ʄʦʩʢʚʘ, 2014 ʛ.); 

VɯI ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ 

ʫʯʝʥʠʭ çʍʽʤʽʷ ʪʘ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾè (ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 2015); ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʠʨʦʜʥʝ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ: 

ʧʨʦʙʣʝʤʠ ʩʪʘʥʦʚʣʝʥʥʷ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè (ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 2015); ʥʘ 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʽʦʣʦʛʽʾ 

ʪʚʘʨʠʥè (ʆʜʝʩʘ, 2016); XIIth International Scientific and Practical Conference 

daRostim 2016 Biotechnology for agriculture and environmental protection (Odessa, 

2016); VɯIɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ 

ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʍʽʤʽʷ ʪʘ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾè (ɼʥʽʧʨʦ, 2017); ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽè, ʧʨʠʩʚʷʯʝʥʽʡ 95-ʨʽʯʯʶ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ 110-ʨʽʯʯʶ 

ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬ. ʃ.ɸ. ʍʨʠʩʪʻʚʦʾ (ɼʥʽʧʨʦ, 2017); ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ï Actual problems of 

animal physiologyè, ʧʨʠʩʚʷʯʝʥʽʡ 120-ʨʽʯʯʶ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ (ʏʝʨʥʽʛʽʚ, 2018). 

 ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʩʚʽʪʣʝʥʽ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʫ 20 ʧʫʙʣʽʢʘʮʽʷʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ: 5 ï ʫ ʬʘʭʦʚʠʭ 

ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ; 1 ï ʫ ʟʘʨʫʙʽʞʥʦʤʫ ʚʠʜʘʥʥ;̔ 2 ï ʚ ʽʥʰʠʭ ʚʠʜʘʥʥʷʭ, 9 ï 
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ʫ ʤʘʪʝʨʽʘʣʘʭ ʽ ʪʝʟʘʭ ʢʦʥʬʝʨʝʥʮʽʡ; 1 ï ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ; 2 ï 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ.  

 ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ 

ʣʽʪʝʨʘʪʫʨʠ, ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ ʪʘ ʧʨʦʧʦʟʠʮʽʡ ʚʠʨʦʙʥʠʮʪʚʫ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 187 ʩʪʦʨʽʥʢʘʭ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ, ʤʽʩʪʠʪʴ 17 ʨʠʩʫʥʢʽʚ ʽ 26 ʪʘʙʣʠʮʴ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ ʚʢʣʶʯʘʻ 264 ʥʘʡʤʝʥʫʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ 60 ï ʣʘʪʠʥʠʮʝʶ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1. ʏʝʨʚʦʥʠʡ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʡ ʯʝʨʚ'ʷʢ ʷʢ ʦʙ'ʻʢʪ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

 

1.1.1. ɹʽʦʣʦʛʽʷ ʪʘ ʬʽʟʽʦʣʦʛʽʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ Lumbricidae  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ. ɼʦʱʦʚʽ ʯʝʨʚ'ʷʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʢʨʫʧʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ. ɺʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʜʠʥʠ ʢʨʫʧʥʠʭ ʛʨʫʥʪʦʚʠʭ 

ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ Lumbricidae, ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʷʜʫ ʚʠʱʠʭ 

ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ Lumbricomorpha, ʧʦʨʷʜʢʫ Opisthopora, ʢʣʘʩʫ ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ 

Oligoʩhaeta, ʧʽʜʪʠʧʫ ʧʦʷʩʢʦʚʠʭ Clitellata, ʪʠʧʫ ʢʽʣʴʯʘʪʠʭ Annelida, ʮʘʨʩʪʚʫ ʪʚʘʨʠʥ 

Animalia [26, 27]. 

ʊʨʦʬʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʜʽʣʷʻ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʥʘ 3 ʢʘʪʝʛʦʨʽʾ [28]: 

ʬʽʪʦʬʘʛʠ (ʭʘʨʯʫʶʪʴʩʷ ʨʦʩʣʠʥʥʠʤ ʦʧʘʜʦʤ ʘʙʦ ʜʝʙʨʠʩʦʤ), ʛʝʦʬʽʪʦʬʘʛʠ 

(ʭʘʨʯʫʶʪʴʩʷ ʨʦʩʣʠʥʥʠʤ ʦʧʘʜʦʤ ʽ ˇʨʫʥʪʦʤ) ʽ ʛʝʦʬʘʛʠ (ʭʘʨʯʫʶʪʴʩʷ ˇʨʫʥʪʦʤ). ʆʜʥʘʢ 

ʧʨʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʫʤʦʚʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ʾʭ ʧʨʦʞʠʚʘʥʥʷ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: ʝʧʽʛʝʢʾʠ, ʘʥʝʮʠʢʠ ʽ ʝʥʜʦʛʝʾʢʠ [8]. 

ɽʧʽʛʝʾʢʠ (epigeic ï ʜʦʩʣʽʚʥʦ ʟ ʛʨʝʮʴʢʦʾ çʥʘ ʟʝʤʣʽè) ï ʮʽ ʯʝʨʚ'ʷʢʠ ʤʝʰʢʘʶʪʴ ʚ 

ʦʨʛʘʥʽʯʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ˇʨʫʥʪʫ ʘʙʦ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʚ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʘʭ ʯʠ ʚ 

ʨʦʩʣʠʥʥʦʤʫ ʦʧʘʜʽ. ɻʨʫʧʘ ʯʝʨʚ'ʷʢʽʚ-ʝʧʽʛʝʾʢʚ̔ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ ʚʠʜʠ ʢʦʤʧʦʩʪʥʠʭ 

ʯʝʨʚ'ʷʢʽʚ, ʷʢ Lumbricus rubellus, Eisenia fetida, Eisenia andrei, Eiseniella tetraedra ʪʘ 

ʽʥ. ʏʝʨʚ'ʷʢʠ-ʝʧʽʛʝʾʢʠ ʥʝ ʙʫʜʫʶʪʴ ʚʟʘʛʘʣʽ ʧʦʩʪʽʡʥʠʭ ʥʦʨʦʢ, ʤʝʰʢʘʶʪʴ ʫ ʚʝʨʭʥʽʭ 

ʰʘʨʘʭ ˇʨʫʥʪʫ, ʙʘʛʘʪʠʭ ʥʘ ʦʨʛʘʥʽʯʥʫ ʨʝʯʦʚʠʥʫ, ʦʩʦʙʣʠʚʦ ʚ ʣʠʩʪʽ, ʘ ʥʝ ʚ ʙʽʣʴʰ 

ʛʣʠʙʦʢʠʭ ʰʘʨʘʭ ʤʽʥʝʨʘʣʴʥʦʛʦ ˇʨʫʥʪʫ. ɼʣʷ ʮʠʭ ʢʦʤʧʦʩʪʥʠʭ ʯʝʨʚ'ʷʢʽʚ ʤʦʞʥʘ 

ʚʽʜʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽ 

ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ ʧʦʧʫʣʷʮʽʾ ʘʙʦ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʽ ʪʦʤʫ, ʩʘʤʝ 

ʯʝʨʚ'ʷʢʠ-ʝʧʽʛʝʢʾʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʠʩʪʝʤ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ ʽ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ɼʦ ʪʦʛʦ ʞ ʚʦʥʠ ʻ ʬʽʪʦʬʘʛʘʤʠ ʽ 

ʛʫʤʫʩʦʫʪʚʦʨʶʚʘʯʘʤʠ [8]. 



28 

 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Eisenia ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʙʘʟʦʚʠʤ ʯʠʩʣʦʤ ʭ=18, ʪʦʜʽ ʷʢ ʯʝʨʚ'ʷʢ E. fetida ʤʘʻ ʚ ʛʘʧʣʦʾʜʥʦʤʫ ʥʘʙʦʨʽ                

11 ʭʨʦʤʦʩʦʤ. ʆʜʥʘʢ ʮʝ ʥʝ ʧʦʩʣʫʛʫʚʘʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʡʦʛʦ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʩʪʘʪʫʩʫ [29]. 

ɹʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʷʢ 

ʧʨʝʜʩʪʘʚʥʠʢʘ ʨʦʜʠʥʠ Lumbricidae. ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ Eisenia 

fetida. ʊʽʣʦ ʦʣʽʛʦʭʝʪ ʜʦʚʛʝ, ʮʠʣʽʥʜʨʠʯʥʝ ʟʘʚʜʦʚʞʢʠ 40ï130 ʤʤ ʪʘ ʟʘʚʰʠʨʰʢʠ 

2-4 ʤʤ ʟ ʢʽʣʴʢʽʩʪʶ ʩʝʛʤʝʥʪʽʚ ʚʽʜ 80 ʜʦ 120 ʽ ʙʽʣʴʰʝ. ʏʝʨʚ'ʷʢʠ Eisenia fetida ʤʘʶʪʴ 

ʧʫʨʧʫʨʦʚʫ ʧʽʛʤʝʥʪʘʮʽʶ ʫ ʚʠʛʣʷʜʽ ʰʠʨʦʢʠʭ ʧʦʧʝʨʝʯʥʠʭ ʩʤʫʛ, ʨʦʟʜʽʣʝʥʠʭ ʜʝʱʦ 

ʚʫʞʯʠʤʠ ʥʝʧʽʛʤʝʥʪʦʚʘʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʧʦʢʨʠʚʽʚ. ʅʘ ʧʝʨʰʦʤʫ ʩʝʛʤʝʥʪʽ ʫ Eisenia 

fetida ʨʦʟʪʘʰʦʚʘʥʠʡ ʨʦʪʦʚʠʡ ʦʪʚʽʨ, ʥʘʜ ʷʢʠʤ ʥʘʚʠʩʘʻ ʚʠʩʪʫʧ ï ʛʦʣʦʚʥʘ ʣʦʧʘʪʴ, ʷʢʘ 

ʤʘʻ ʬʦʨʤʫ ʝʧʽʣʦʙʽʯʥʦʛʦ ʪʠʧʫ. ʇʝʨʰʠʡ ʩʝʛʤʝʥʪ ʧʦʟʙʘʚʣʝʥʠʡ ʱʝʪʠʥʦʢ, ʥʘ ʽʥʰʠʭ  

ʝɦʪʠʥʢʠ  ʩʠʣʴʥʦ ʟʙʣʠʞʝʥʽ ʧʦʧʘʨʥʦ. ɾʽʥʦʯʽ ʩʪʘʪʝʚʽ ʦʪʚʦʨʠ Lumbricidae ʜʫʞʝ 

ʜʨʽʙʥʽ, ʨʦʟʪʘʰʦʚʫʪʴʩʷ ʥʘ 14-ʤʫ ʩʝʛʤʝʥʪʽ. ʏʦʣʦʚʽʯʽ ʩʪʘʪʝʚʽ ʦʪʚʦʨʠ ʥʘ 15-ʤʫ 

ʩʝʛʤʝʥʪʽ ʦʪʦʯʝʥʽ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʠʤʠ ʟʘʣʦʟʠʩʪʠʤʠ ʧʦʣʷʤʠ. ʇʘʩʦʢ ʨʦʟʪʘʰʦʚʘʥʠʡ ʟ 

26ï27 ʧʦ 31ï32 ʩʝʛʤʝʥʪ. ʇʫʙʝʨʪʘʪʥʽ ʚʘʣʠʢʠ ï ʟ 28 (ʨʽʜʰʝ ʟ 29) ʧʦ 30ï31 ʩʝʛʤʝʥʪ, 

ʯʘʩʪʢʦʚʦ ʤʦʞʫʪʴ ʟʘʭʦʜʠʪʠ ʥʘ 27 ʩʝʛʤʝʥʪ. ʏʦʪʠʨʠ ʧʘʨʠ ʩʽʤ'ʷʥʠʭ ʤʽʰʢʽʚ ʨʦʟʤʽʱʝʥʽ 

ʫ 9ï12 ʩʝʛʤʝʥʪʘʭ. ɼʚʽ ʧʘʨʠ ʩʽʤ'ʷʧʨʠʡʤʘʯʽʚ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʫ ʤʽʞʩʝʛʤʝʥʪʥʽ 

ʙʦʨʦʟʝʥʢʠ 9/10, 10/11 ʫ ʣʽʥʽʾ ʩʧʠʥʥʠʭ ʧʦʨ. ʊʠʧ ʨʦʟʪʘʰʫʚʘʥʥʷ  ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ 

Eisenia fetida ʫ ʧʦʟʜʦʚʞʥ̔ʡ ʤʫʩʢʫʣʘʪʫʨ ̔ī ʧʝʨʝʭʽʜʥʠʡ [30].  

 

1.1.2. ɺʠʜʠ ʯʝʨʚ'ʷʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ  

ɼʣʷ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʜʠ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ, ʷʢʽ 

ʟʜʘʪʥʽ ʜʦ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʪʨʘʚʣʝʥʥʷ ʪʘ 

ʟʘʩʚʦʻʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʩʪʽʡʢʽ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʬʘʢʪʦʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʘʶʪʴ ʢʦʨʦʪʢʽ ʞʠʪʪʻʚʽ ʮʠʢʣʠ ʪʘ ʚʠʩʦʢʠʡ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʋ ʨʽʟʥʠʭ ʜʝʨʞʘʚʘʭ ʩʚʽʪʫ ʷʢ ʚʝʨʤʠʢʫʣʴʪʫʨʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ 

ʨʽʟʥʦʶ ʤʝʪʦʶ ʪʽʣʴʢʠ 10ï12 ʚʠʜʽʚ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʮʝ ʪʽ, ʱʦ ʤʝʰʢʘʶʪʴ ʥʘ 

ʧʦʚʝʨʭʥʽ, ʢʦʤʧʦʩʪʥʽ ʯʝʨʚ'ʷʢʠ-ʝʧʽʛʝʾʢʠ. ɺʦʥʠ ʜʫʞʝ ʘʢʪʠʚʥʽ ʫ ʚʝʨʤʠʢʫʣʴʪʫʨʽ ʽ 
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ʰʚʠʜʢʦ ʧʦʛʣʠʥʘʶʪʴ ʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʙʣʠʟʴʢʦ 

ʙʽʣʷ ʧʦʚʝʨʭʥʽ ʚʝʨʤʠʩʠʩʪʝʤʠ [31]. 

ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʽ 5 ʚʠʜʽʚ Eisenia andrei, 

Eisenia fetida, Dendrobaena veneta, ʤʝʥʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ï Perionyx excavatus ʽ 

Eudrilus eugeniae. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʽ ʚʠʜ Eisenia 

fetida, ʦʩʢʽʣʴʢʠ ʚʽʥ ʨʦʟʧʦʚʩʁ ʜʞʝʥʠʡ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ, ʚʠʪʨʠʚʘʣʠʡ ʫ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ [4, 32, 33]. 

ʆʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ Eisenia fetida ʩʪʘʥʦʚʠʪʴ 25 Áʉ, 

ʚʦʣʦʛʽʩʪʴ ï 85 %, ʨʅ ï 5ï9. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʪʨʠʚʘʣʽʩʪʴ ʾʭʥʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

(ʚʽʜ ʢʦʢʦʥʘ ʜʦ ʜʦʨʦʩʣʦʾ ʦʩʦʙʠʥʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ) ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 45 ʜʦ 51 ʜʦʙʠ. 

ʇʝʨʽʦʜ, ʟʘ ʷʢʠʡ ʥʘʩʪʘʻ ʩʪʘʪʝʚʘ ʟʨʽʣʽʩʪʴ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 21 ʜʦ 

30 ʜʽʙ. ʉʝʨʝʜʥʷ ʤʘʩʘ ʜʦʨʦʩʣʦʾ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ï 0,55 ʛ. ɺʽʜʢʣʘʜʝʥʥʷ ʢʦʢʦʥʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ ʩʧʘʨʶʚʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʚʽʜʢʣʘʜʝʥʥʷ ʢʦʢʦʥʽʚ ï 

0,35ï0,5 ʜʝʥʴ
-1
. ʉʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʢʦʢʦʥʽʚ ï 4,85 ʤʤ Ĭ 2,82 ʤʤ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʟ'ʷʚʠʣʠʩʷ, ʩʪʘʥʦʚʠʪʴ 72 %ï82 %, ʽʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ 18 ʜʦ 26 ʜʥʽʚ. ʂʽʣʴʢʽʩʪʴ ʤʦʣʦʜʠʭ ʯʝʨʚ'ʷʢʽʚ ʚʽʜ ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʦʢʦʥʽʚ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2,5 ʜʦ 3,8 ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʋ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ 

ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʜʦʨʽʚʥʶʻ 594 ʜʥʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 18 Üʉ ʪʘ 589 ʜʥʽʚ ï 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 28 Üʉ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʦʯʽʢʫʚʘʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʷ ʤʽʞ 4,5 ʪʘ 5 

ʨʦʢʘʤʠ, ʭʦʯʘ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʦʶ [32]. 

ɿʘ ʽʥʰʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ [33], ʪʨʠʚʘʣʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʞʠʪʪʷ 

ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʚʘʨʽʶʻ ʚʽʜ 3,5 ʜʦ 10 ʨʦʢʽʚ, ʾʭ ʧʨʠʩʫʪʥʽʩʪʴ ʻ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ 

ˇʨʫʥʪʫ. ʗʢ ʧʨʘʚʠʣʦ, ʚʦʥʠ ʤʝʰʢʘʶʪʴ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ʟʝʤʣʽ 30ï45 ʩʤ, ʧʨʦʪʝ 

ʚʣʽʪʢʫ ʚ ʧʦʰʫʢʘʭ ʚʦʣʦʛʠ ʤʦʞʫʪʴ ʧʽʪʠ ʚʥʠʟ ʜʦ 3-ʭ ʤʝʪʨʽʚ.  

ʋ ʨʦʙʦʪʽ [34] ʥʘʚʝʜʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚ'ʷʢʽʚ ʚʠʜʫ Eisenia fetida. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʚʧʣʠʚʘʻ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʯʝʨʚ'ʷʢʽʚ, ʝʢʦʣʦʛʽʯʥʠʡ ʦʧʪʠʤʫʤ ʩʪʘʥʦʚʠʪʴ ʚʽʜ +20 ʜʦ +25 Üʉ, ʧʨʠ 

ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (10ï15 Üʉ) ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʣʽʜʥʝʥʥʷ ʷʡʮʷ ʘʙʦ ʨʦʟʚʠʪʢʫ 

ʟʘʨʦʜʢʘ, ʱʦ ʫʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤ 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʻ ʩʫʙʩʪʨʘʪ ʟ ʫʤʽʩʪʦʤ ʙʽʣʢʘ ʥʝ 
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ʙʽʣʴʰʝ 9,0 %, ʨʅ ʩʝʨʝʜʦʚʠʱʘ ï 6,8ï7,2 ʪʘ ʱʽʣʴʥʽʩʪʶ ʟʘʩʝʣʝʥʥʷ 250 ʪʠʩ. ʰʪ ʥʘ ʤ
2
. 

ʇʦʧʫʣʷʮʽʷ ʯʝʨʚ'ʷʢʽʚ ʟ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʧʽʜʩʠʣʶʻ ʩʚʦʶ ʨʝʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

(ʫʪʚʦʨʶʶʪʴ ʙʽʣʴʰʝ ʢʦʢʦʥʽʚ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʛʨʫʧʽ. 

 

1.1.3. ʆʩʦʙʣʠʚʦʩʪʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʯʝʨʚ'ʷʢʽʚ 

ʇʝʨʰʽ ʩʠʩʪʝʤʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ 

ʚʯʝʥʠʤʠ ʚ ɸʥʛʣʽʾ, ʌʨʘʥʮʽʾ ʪʘ ʅʽʤʝʯʯʠʥʽ, ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʰʦʾ ʧʦʣʦʚʠʥʠ XIX 

ʩʪʦʣʽʪʪʷ. ɸʣʝ ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʮʽʻʾ ʪʝʤʠ ʟʨʦʙʠʚ ʏʘʨʣʴʟ ɼʘʨʚʽʥ, ʷʢʠʡ 

ʟʘʮʽʢʘʚʠʚʩʷ ʜʦʱʦʚʠʤʠ ʯʝʨʚ'ʷʢʘʤʠ ʱʝ ʚ ʤʦʣʦʜʽ ʨʦʢʠ ʽ ʧʨʠʩʚʷʪʠʚ ʾʭ ʚʠʚʯʝʥʥʶ 

ʙʘʛʘʪʦ ʨʦʢʽʚ ʞʠʪʪʷ [35]. ʋ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʧʦʯʘʣʠ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʶ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦ 

ʚʠʚʝʜʝʥʠʭ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʝ ʪʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʝ ʙʽʦʜʦʙʨʠʚʦ ï ʚʝʨʤʠʢʦʤʧʦʩʪ, ʷʢʠʡ ʩʧʨʠʷʻ 

ʚʽʜʪʚʦʨʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ [36]. ɺʦʜʥʦʯʘʩ ʫ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ ʯʝʨʚôʷʢʽʚ, ʱʦ ʻ ʮʽʥʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʦʚʦ-ʚʽʪʘʤʽʥʥʦʾ ʜʦʙʘʚʢʠ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʪʘ ʧʪʘʭʽʚʥʠʮʪʚʽ. 

ʉʭʝʤʘ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ ʨʦʟʜʽʣʝʥʘ ʥʘ ʜʚʽ ʩʘʤʦʩʪʽʡʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʥʽʾ: 

ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʘʢʪʠʚʥʘ ʧʝʨʝʨʦʙʢʘ ʦʨʛʘʥʽʯʥʠʭ 

ʚʽʜʭʦʜʽʚ, ʪʘ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ï ʽʥʪʝʥʩʠʬʽʢʦʚʘʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ. 

ʎʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʥʽʾ ʨʽʟʥʷʪʴʩʷ ʪʽʣʴʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʩʥʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʚʠʨʦʙʥʠʯʠʭ ʧʣʦʱʘʭ, ʧʨʠ 

ʮʴʦʤʫ ʥʘʙʽʨ ʥʝʦʙʭʽʜʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. 

ʇʝʨʝʚʘʛʠ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ̔ ʟʚʠʯʘʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʟ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʟʘʩʝʣʝʥʽ ʯʝʨʚ'ʷʢʘʤʠ, 

ʯʝʨʝʟ 1ï2 ʜʥʽ ʧʨʠʧʠʥʷʻʪʴʩʷ ʚʠʜʽʣʷʪʠʩʷ ʥʝʧʨʠʻʤʥʠʡ ʟʘʧʘʭ, ʘ ʧʨʦʮʝʩ ʨʦʟʢʣʘʜʘʥʥʷ  ̔

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 2ï3 ʨʘʟʠ ʰʚʠʜʰʝ. ɿʘ ʧʨʠʩʫʪʥʦʩʪʽ 

ʯʝʨʚ'ʷʢʽʚ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ 

ʧʨʠʛʥʽʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ [37]. 

ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʽʚ ʚʽʜʦʤʦ [38], ʱʦ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ ʤʘ ̒

ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: ʚʦʣʦʛʽʩʪʴ ï ʚʽʜ 70 ʜʦ 75 %; ʨʅ ï 6,5ï7,5; ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʉ:N 



31 

 

ï 20:1; ʫʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ï ʥʝ ʙʽʣʴʰʝ 10 %; ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ï ʥʝ ʙʽʣʴʰʝ 

25 %. ʇʨʠ ʚʥʝʩʝʥʥʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʽʟ ʨʦʟʨʘʭʫʥʢʫ 100 ʯʝʨʚôʷʢʽʚ ʥʘ 1 ʤ
2
 ʧʣʦʱʽ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʯʘʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2 ʜʦ 3 ʤʽʩʷʮʽʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 16Áʉ ʜʦ 32Áʉ (ʦʧʪʠʤʘʣʴʥʘ ï 24Áʉ). ʇʠʪʦʤʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʣʷ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘʢʘ: ʟ ʚʠʭʽʜʥʦʾ ʢʦʤʧʦʩʪʥʦʾ ʩʫʤʽʰʽ 

ï 1,5 ʪ/ʤ
2
, ʛʦʪʦʚʦʛʦ ʙʽʦʛʫʤʫʩʫ ï 0,7 ʪ/ʤ

2
, ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ï 22 ʢʛ/ʤ

2
 ʥʘ ʨʽʢ; 

ʜʣʷ ʚʽʜʢʨʠʪʠʭ ʤʘʡʜʘʥʯʠʢʽʚ: ʟ ʚʠʭʽʜʥʦ ʾʢʦʤʧʦʩʪʥʦʾ ʩʫʤʽʰʽ ï 0,7 ʪ/ʤ
2
, ʛʦʪʦʚʦʛʦ 

ʙʽʦʛʫʤʫʩʫ ï  0,33 ʪ/ʤ
2
, ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ï 10,5 ʢʛ/ʤ

2
 ʥʘ ʨʽʢ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ [10], ʨ̔ ʩʪ ʟʘʛʘʣʴʥʦʾ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʘ ʚʠʩʦʢʦ ʾʱʽʣʴʥʦʩʪʽ ʟʘʩʝʣʝʥʥʷ ï 15ï30 ʪʠʩ./ʤ
2
, ʘʣʝ 

ʙʽʦʤʘʩʘ ʦʜʥʦʛʦ ʯʝʨʚôʷʢʘ ʙʫʣʘ ʤʝʥʰʦ ,ʁ ʥʽʞ ʟʘ ʱʽʣʴʥʦʩʪʽ ʟʘʩʝʣʝʥʥʷ 5ï10 ʪʠʩ./ʤ
2
. 

ɸʚʪʦʨʠ ʥʘʚʦʜʷʪʴ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʧʨʦʮʝʩʫ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ ʣʫʰʧʠʥʥʷ, ʷʢʠʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʙʘʟʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ 70ï80 %, ʪʝʤʧʝʨʘʪʫʨʽ ï 20ï25 Üʉ, 

ʨʅ ʩʫʙʩʪʨʘʪʫ ï ʚ ʤʝʞʘʭ 6,5ï7,5; ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʩʚʽʞʦʛʦ ʩʫʙʩʪʨʘʪʫ 1 ʨʘʟ 

ʥʘ 10 ʜʥʽʚ ʪʘ ʱʽʣʴʥʽʩʪʴ ʟʘʩʝʣʝʥʥʷ 5ï10 ʪʠʩ./ʤ
2 
ï ʜʣʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ 

ʙʽʦʤʘʩʠ, 15ï30 ʪʠʩ./ʤ
2 
ï ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ.  

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʚʝʨʤʠʩʠʩʪʝʤ: ʙʫʨʪʠ (ʛʨʷʜʥʘ ʪʝʭʥʦʣʦʛʽʷ), ʣʦʞʘ, 

ʢʦʥʪʝʡʥʝʨʠ ʽ ʘʚʪʦʤʘʪʠʯʥʽ ʨʝʘʢʪʦʨʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ. ʂʦʞʝʥ ʪʠʧ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ 

ʤʘʻ ʙʝʟʣʽʯ ʚʘʨʽʘʥʪʽʚ. ʆʩʥʦʚʥʠʡ ʧʨʠʥʮʠʧ ʫʩʽʭ ʩʠʩʪʝʤ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʜʦʜʘʚʘʥʥʽ ʧʦʜʨʽʙʥʝʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʯʝʨʝʟ ʧʝʚʥʽ ʽʥʪʝʨʚʘʣʠ 

ʯʘʩʫ, ʪʦʥʢʠʤ ʰʘʨʦʤ ʥʘ ʧʦʚʝʨʭʥʶ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʧʦʩʪʥʠʤ ʯʝʨʚ'ʷʢʘʤ 

ʧʝʨʝʩʫʚʘʪʠʩʷ ʜʦ ʮʠʭ ʚʽʜʭʦʜʽʚ, ʧʦʛʣʠʥʘʪʠ ʪʘ ʧʝʨʝʪʨʘʚʣʶʚʘʪʠ ʾʭ. ʂʦʤʧʦʩʪʥʽ 

ʯʝʨʚ'ʷʢʠ ʟʘʚʞʜʠ ʙʫʜʫʪʴ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, 

ʷʢʠʡ ʟʘʚʪʦʚʰʢʠ 10ï15 ʩʤ [31].  

ɺʝʨʤʠʩʠʩʪʝʤʠ ʩʪʘʪʠʯʥ ̔ï ʢʦʣʠ ʧ̔ʜʛʦʪʦʚʣʝʥʠʡ ʙʘʟʦʚʠʡ ʩʫʙʩʪʨʘʪ  ̔ʢʦʨʤʦʚʠʡ 

ʩʫʙʩʪʨʘʪ ʟʤʽʰʫʶʪʴʩʷ, ʢʦʤʧʦʩʪʥ ̔ʯʝʨʚ'ʷʢʠ ʟʘʩʝʣʷʶʪʩɹʷ ʪʘ ʚʩʷ ʩʠʩʪʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʦ ʪʠʭ ʧ̔ʨ, ʧʦʢʠ  ʧʨʦʮʝʩ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ ʥʝ ʟʘʢʽʥʯʠʪʴʩʷ. ɺʝʨʤʠʩʠʩʪʝʤʠ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ï ʮʝ ʪʘʢ̔, ʚ ʷʢʠʭ ʢʦʤʧʦʩʪʥʠʭ ʯʝʨʚ'ʷʢʽʚ ʧʽʩʣʷ ʟʘʩʝʣʝʥʥʷ ʚ ʙʘʟʦʚʠʡ 

ʩʫʙʩʪʨʘʪ ʨʝʛʫʣʷʨʥʦ ʧʽʜʢʦʨʤʣʶʶʪʴ ʪʘ ʥʦʚʽ ʧʦʨʮʽʾ ʢʦʨʤʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ ʜʦʙʘʚʣʷʶʪ 

ʥʘ ʧʦʚʝʨʭʥ,ʁ ʘ ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ ʨʝʛʫʣʷʨʥʦ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʚʝʨʤʠʩʠʩʪʝʤʠ [8].  
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ɺʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ  ̒ ʙʽʦʦʢʠʩʥʁ ʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʚ ʷʢʦʤʫ ʜʦʱʦʚʽ 

ʯʝʨʚ'ʷʢʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʘ ʽʥʰʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʬʘʫʥʠ, 

ʧʨʠʩʢʦʨʶʶʯʠ ʨʦʟʢʣʘʜʘʥʥʷ ʽ ʩʪʘʙʽʣʽʟʘʮʽʶ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʽ ʟʥʘʯʥʦ ʟʤʽʥʶʶʪʴ 

ʡʦʛʦ ʬʽʟʠʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [39].  

ʄʽʢʨʦʬʣʦʨʘ ʪʘ ʝʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʤʽʩʪʫ ʢʠʰʝʯʥʠʢʫ ʜʦʱʦʚʠʭ 

ʯʝʨʚ'ʷʢʽʚ. ʇʨʦʮʝʩ ʧʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʧʦʛʣʠʥʫʪʦʛʦ ʩʫʙʩʪʨʘʪʫ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʩʝʢʨʝʮʽʶ ʨʽʟʥʠʭ ʝʥʟʠʤʽʚ ʽ ʩʣʠʟʫ ʚʩʝʨʝʜʠʥʽ ʢʠʰʝʯʥʠʢʫ ʯʝʨʚ'ʷʢʘ, ʨʦʟʢʣʘʜʘʥʥʷ ʽ 

ʪʨʘʚʣʝʥʥʷ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʬʣʦʨʠ ʯʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʱʦ ʧʦʪʨʘʧʠʣʠ ʟ ʩʫʙʩʪʨʘʪʫ [40]. ʊʨʘʚʥʘ ʩʠʩʪʝʤʘ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʤʦʞʝ ʽʩʥʫʚʘʪʠ 

ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʛʨʫʥʪʫ. ʋ ʢʠʰʝʯʥʠʢʫ ʬʦʨʤʫʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʷʢ ʜʣʷ 

ʘʝʨʦʙʥʠʭ, ʪʘʢ ʽ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʦʜʽ, ʷʢ ʫ ʛʨʫʥʪʽ ʯʘʩʪʽʰʝ 

ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [41]. ɹʘʢʪʝʨʽʾ ʫ 

ʢʠʰʝʯʥʠʢʫ ʯʝʨʚ'ʷʢʽʚ ʜʦʧʦʤʘʛʘʶʪʴ ʧʝʨʝʪʨʘʚʣʶʚʘʪʠ ʯʘʩʪʦʯʢʠ ʾʞʽ, ʘʢʪʠʥʦʤʽʮʝʪʠ 

ʟʥʠʱʫʶʪʴ ʭʚʦʨʦʙʦʪʚʦʨʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʚʠʷʚʣʷʶʯʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʜʽʁ. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʢʠʰʝʯʥʠʢʫ ʯʝʨʚ'ʷʢʘ, ʩʧʦʞʠʚʘʶʪʴ ʩʣʠʟ, ʷʢʠʡ 

ʧʽʜʚʠʱʫʻ ʾʭʥ  ʁ ʘʢʪʠʚʥʽʩʪʴ, ʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʪʨʘʚʥʠʭ ʧʨʦʮʝʩʘʭ 

ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ, ʧʠʪʘʥʥʷ ʱʦʜʦ ʨʝʘʣʴʥʦʛʦ 

ʽʩʥʫʚʘʥʥʷ ʩʠʤʙʽʦʥʪʽʚ ʫ ʢʠʰʝʯʥʠʢʫ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʩʧʽʨʥʠʤ [40].  

ʋ ʢʠʰʝʯʥʠʢʫ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ Eudrilus eugienea ʚʠʷʚʠʣʠ ʪʘʢʽ ʙʘʢʪʝʨʽʾ: 

Bacillus SPP., Lactobacillus SPP  ̔ Flavobacterium SPP, ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 

543ʭ10 
5
 ʂʋʆ/ʤʣ [42]. ɺʫʛʣʝʚʦʜʠ, ʞʠʨʠ ʽ ʙʽʣʢʠ ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʫ ʢʠʰʝʯʥʠʢʫ ʥʘ 

ʙʽʣʴʰ ʧʨʦʩʪʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʧʦʪʽʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʛʣʠʥʫʪʽ ʯʝʨʝʟ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʫ ʚ 

ʢʨʦʚʦʥʦʩʥʫ ʩʠʩʪʝʤʫ ʪʚʘʨʠʥʠ ʽ ʩʧʨʠʷʪʠ ʚʠʜʽʣʝʥʥ ʁʝʥʝʨʛʽʾ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʩʪ, 

ʨʦʟʚʠʪʦʢ  ̔ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʯʝʨʚ'ʷʢʽʚ [40].  

ʎʝʣʶʣʦʟʘ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʫ ʧʨʠʨʦʜʽ ʧʦʣʽʤʝʨʦʤ ʽ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʝʣʠʢʠʡ ʧʫʣ ʚʫʛʣʝʮʶ ʜʣʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʦʩʥʦʚʥʠʭ ʘʛʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʛʨʫʥʪʫ. ʈʦʟʱʝʧʣʝʥʥʷ ʮʝʣʶʣʦʟʠ ʚʠʥʠʢʘʻ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʛʨʠʙʽʚ ʪʘ ʙʘʢʪʝʨʽʡ ʟ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʇʨʠʩʫʪʥʽʩʪʴ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʫ ʚʝʨʤʠʨʝʘʢʪʦʨʘʭ [43] ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘ 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʢʣʘʜʘʥʥʷ ʮʝʣʶʣʦʟʠ ï ʤʘʡʞʝ ʫ 1,7 ʨʘʟʘ. ʇʨʦʪʝ, ʧʨʷʤʠʡ ʚʥʝʩʦʢ 
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E. fetida ʫ ʜʝʛʨʘʜʘʮʽʶ ʮʝʣʶʣʦʟʠ ʥʝ ʙʫʚ ʟʥʘʯʥʠʤ, ʭʦʯʘ ʾʾ ʧʨʠʩʫʪʥʽʩʪʴ ʟʙʽʣʴʰʫʚʘʣʘ 

ʤʽʢʨʦʙʥʫ ʙʽʦʤʘʩʫ ʪʘ ʘʢʪʠʚʥʩ̔ʪʴ ʝʥʟʠʤʽʚ ï ʮʝʣʶʣʘʟʠ ʪʘ ɓ-ʛʣʶʢʦʟʠʜʘʟʠ. 

ɽʥʟʠʤʠ ʟ ʘʤʽʣʘʟʥʦʶ, ʮʝʣʶʣʘʟʥʦʶ, ʭʽʪʠʥʘʟʥʦ,ʁ ʧʨʦʪʝʘʟʥʦ,ʁ ʣʽʧʘʟʥʦ,ʁ 

ʫʨʝʘʟʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʢʠʩʣʠʭ ʽ ʣʫʞʥʠʭ ʬʦʩʬʘʪʘʟ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʢʠʰʝʯʥʠʢʫ 

ʜʝʷʢʠʭ ʯʝʨʚ'ʷʢʽʚ [44], ʘ ʝʥʟʠʤʠ ʟ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʥʦ ʁ ʘʢʪʠʚʥʽʩʪʶ ï ʫ ʚʩʽʭ 

ʪʢʘʥʠʥʘʭ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ [45]. ʅʘ ʩʫʙʩʪʨʘʪʽ ʟ ʚʠʩʦʢʠʤ ʫʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʨʘʚʥʠʭ ʝʥʟʠʤʽʚ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ 

[42, 46ï48]. ɼʦ ʧʽʜʚʠʱʝʥʥʷ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʛʦʤʦʛʝʥʘʪʽ ʢʠʰʝʯʥʠʢʫ 

ʯʝʨʚ'ʷʢʽʚ (ʫ 14 ʨʘʟʽʚ) ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʽʥʦʢʫʣʷʮʽʷ ʩʫʩʧʝʥʟʽʻʶ ʛʨʠʙʽʚ Trichoderma 

viride [49]. ɽʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʠʰʝʯʥʠʢʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʯʝʨʚ'ʷʢʽʚ ʥʘ ʦʜʥʠʭ ʽ 

ʪʠʭ ʞʝ ʧʦʞʠʚʥʠʭ ʩʫʙʩʪʨʘʪʘʭ ʤʦʞʝ ʨʽʟʥʠʪʠʩʷ. ʊʘʢ, ʘʢʪʠʚʥʽʩʪʴ ʮʝʣʶʣʘʟʠ ʪʘ 

ʢʩʠʣʘʥʘʟʠ ʙʫʣʘ ʚʠʱʦʶ ʫ Eisenia fetida, ʘ ʘʢʪʠʚʥʽʩʪʴ ʘʤʽʣʘʟʠ, ʮʝʣʦʙʽʘʟʠ ʪʘ 

ʝʥʜʦʛʣʶʢʦʥʘʟʠ ï ʫ Eudrilus eugeniae [50]. 

ʂʨʽʤ ʪʦʛʦ, ʝʥʟʠʤʠ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʨʦʟʢʣʘʜʘʥʥʷ ʽ ʛʫʤʽʬʽʢʘʮʽʶ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ɸʢʪʠʚʥʽʩʪʴ ʛʨʫʥʪʦʚʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʩʧʨʠʯʠʥʷʻ ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʛʫʤʽʬʽʢʘʮʽʾ [51]. ʇʽʜ ʚʧʣʠʚʦʤ 

ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʧʨʦʮʝʩ ʛʫʤʽʬʽʢʘʮʽʾ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʣʦʨʫʭʦʤʠʭ 

ʛʫʤʽʥʦʚʠʭ ʢʠʩʣʦʪ ʽ ʫʪʚʦʨʝʥʥʷ ʛʫʤʫʩʫ, ʘ ʙʝʟ ʾʭ ʫʯʘʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ 

ʬʨʘʛʤʝʥʪʘʮʽʷ ʦʧʘʜʫ ʡ ʫʪʚʦʨʝʥʥʷ ʛʨʫʙʦʛʦ ʛʫʤʫʩʫ ʪʠʧʫ ʤʦʜʝʨ [52]. 

ʈʦʟʢʣʘʜʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʜʦʱʦʚʠʤʠ ʯʝʨʚ'ʷʢʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ ʥʘ 

ʛʨʫʥʪʘʭ ʟ ʤʫʣʝʚʠʤ ʛʫʤʫʩʦʤ, ʥʽʞ ʥʘ ʛʨʫʥʪʘʭ ʟ ʛʫʤʫʩʦʤ ʪʠʧʫ ʤʦʜʝʨ. ʇʨʦʪʷʛʦʤ ʧ'ʪ̫ʠ 

ʤʽʩʷʮʽʚ ʮʽ ʪʚʘʨʠʥʠ ʥʘ ʤʫʣʝʚʽʡ ʜʽʣʷʥʮʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʨʦʟʢʣʘʜʘʥʥʷ 40 % ʷʩʝʥʝʚʦʾ 

ʧʽʜʩʪʠʣʢʠ, ʪʦʜʽ ʷʢ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʛʫʤʫʩʦʤ ʤʦʜʝʨ ī ʣʠʰʝ ʥʘ 10 %. ɼʦʱʦʚʽ ʯʝʨʚ'ʷʢʠ 

ʨʦʟʢʣʘʜʘʶʪʴ ʢʦʨʠʯʥʫ ʢʠʩʣʦʪʫ ʪʘ ʚʘʥʽʣʽʥ  ʧʨʦʜʫʢʪʠ ʨʦʟʢʣʘʜʘʥʥʷ ʣʽʛʥʽʥʫ ï ʜʦ 

ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. ʇʦʜʘʣʴʰʽ ʭʽʤʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʫʯʘʩʪʶ 

ʪʚʘʨʠʥ ʯʠ ʾʭʥʽʭ ʚʠʜʽʣʝʥʴ ʧʦʚ'ʷʟʘʥʽ ʟ ʩʠʥʪʝʟʦʤ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʟʘ ʫʯʘʩʪʶ 

ʧʝʨʦʢʩʠʜʘʟ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʙʝʟʭʨʝʙʝʪʥʠʤʠ. ʎʽ ʝʥʟʠʤʠ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʫ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʫʪʚʦʨʝʥʥ ̔ʛʫʤʫʩʫ [53]. 

ʅʘʡʯʘʩʪʽʰʝ ʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʥʘ 

ʦʩʥʦʚʽ ʛʥʦʶ ɺʈʍ, ʩʚʠʥʝʡ ʪʘ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ [54]. ɹʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʙʽʦʛʫʤʫʩʫ 
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ʬʦʨʤʫʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ ʙʽʦʪʠʯʥʦʛʦ ʽ ʘʙʽʦʪʠʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭ ʧʨʦʭʦʜʞʝʥʥʷ. ɿʘ ʨʦʙʦʪʘʤʠ 

ʘʚʪʦʨʽʚ [33, 55ï59], ʙʽʦʛʫʤʫʩ ʤʘʻ ʥʘʩʪʫʧʥʽ ʘʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʨʅ 7,0ï8,0; 

ʛʫʤʫʩʫ ï 8,0ï17,2 %; ʛʫʤʽʥʦʚʠʭ ʢʠʩʣʦʪ ï 3,3 %; ʬʫʣʴʚʦʢʠʩʣʦʪ ï 2,3 %; ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ï 20,0ï45,7 %; ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ 3,26ï14,0 %; ʟʘʛʘʣʴʥʦʛʦ ʘʟʦʪʫ ï 

0,51-3,16 %; ʟʘʛʘʣʴʥʦʛʦ ʬʦʩʬʦʨʫ ï 0,5 %; ʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʩʣʠʥ 

ʽʥʰʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ ʚ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ɹʽʦʛʫʤʫʩ ʧʝʨʝʚʠʱʫʻ ʛʥʽʡ 

ʽ ʢʦʤʧʦʩʪʠ ʟʘ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʫ 4ī8 ʨʘʟʽʚ, ʘ ʪʘʢʦʞ ʤʘʻ ʽʥʰʽ ʮʽʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

ʚʦʣʦʛʦʻʤʥʽʩʪʴ, ʚʦʣʦʛʦʩʪʽʡʢʽʩʪʴ, ʛʽʜʨʦʬʽʣʴʥʽʩʪʴ, ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ ʛʨʘʥʫʣ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʩʽʥʥʷ ʙʫʨ'ʷʥʽʚ, ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʥʦʾ ʤʽʢʨʦʬʣʦʨʠ 

[60], ʨʽʟʥʠʭ ʝʥʟʠʤʽʚ ʚʽʪʘʤʽʥʽʚ, ʛʨʫʥʪʦʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʛʦʨʤʦʥʽʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ [61ï63], ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ ʩʪʨʝʩ ʨʦʩʣʠʥ, ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʨʦʩʪʘʥʥʷ 

ʥʘʩʽʥʥʷ [64], ʧʽʜʚʠʱʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʥʝʩʝʥʥʷ ʙʽʦʛʫʤʫʩʫ ʧʽʜ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ ʟʘʙʝʟʧʝʯʫ ̒ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜ 20 ʜʦ 46 % 

[9], ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʙʽʣʴʰʦʤʫ ʨʦʩʪʫ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ [65, 66], 

ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʥʠʭ ʪʘ ʟʥʠʞʝʥʥ ʁʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ [67]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʧʽʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ï ʚʽʜʧʦʚʽʜʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ, 

ʨʅ, ʩʢʣʘʜ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʱʽʣʴʥʽʩʪʴ ʟʘʩʝʣʝʥʥʷ ʯʝʨʚʦʥʠʤʠ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʤʠ ʯʝʨʚ'ʷʢʘʤʠ. ɸ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʠʡ ʚʧʣʠʚ ʤʽʢʨʦʬʣʦʨʠ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʪʘ ʢʠʰʝʯʥʠʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʾʭʥʴʦʾ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 

ʧʨʦʮʝʩ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʜʘʥʽ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʤʦʞʥʘ ʪʚʝʨʜʠʪʠ, 

ʱʦ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ  ̒ʥʠʟʴʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤ ʥʘʧʨʷʤʦʤ ʙʽʦʪʝʭʥʦʣʦʛʽʾ.  

 

1.2. ɺʧʣʠʚ ʩʫʙʩʪʨʘʪʫ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʯʝʨʚ'ʷʢʽʚ  

ʨʦʜʠʥʠ Lumbricidae 

 

ɺʝʣʠʢʫ ʯʘʩʪʠʥʫ ʙʽʦʚʽʜʭʦʜʽʚ, ʪʘʢʠʭ ʷʢ: ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ [68], ʛʥʽʡ [9, 69, 70], 

ʧʦʩʣʽʜ ʧʪʘʭʽʚ [71ï74], ʚʽʜʭʦʜʠ ʛʽʜʨʦʣʽʟʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʠʭ 

ʢʦʤʙʽʥʘʪʽʚ [75, 76], ʙʽʦʭʽʤʽʯʥʠʭ ʟʘʚʦʜʽʚ, ʦʣʽʡʥʠʮʴ [1], ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ 
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ʟʘʚʦʜʽʚ [77] ʪʘ ʽʥʰʠʭ, ʤʦʞʥʘ ʧʝʨʝʨʦʙʣʷʪʠ ʚ ʦʨʛʘʥʽʯʥʝ ʜʦʙʨʠʚʦ ʯʠ ʦʪʨʠʤʫʚʘʪʠ 

ʢʦʨʤʦʚʠʡ ʙʽʣʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʆʪʞʝ, ʧʦʞʠʚʥʠʤʠ ʩʫʙʩʪʨʘʪʘʤʠ ʜʣʷ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʨʽʟʥʽ ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ, ʷʢʽ ʧʨʦʡʰʣʠ 

ʬʝʨʤʝʥʪʘʮʽʶ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʶ.  

ɼʦʩʣʽʜʥʠʢʠ [78] ʧʦʢʘʟʘʣʠ ʧʦʞʠʚʥʽʩʪʴ ʩʫʙʩʪʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʛʥʦʶ ɺʈʍ ʜʣʷ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʥʘ ʷʢʦʤʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʜʦʱʦʚʠʭ 

ʯʝʨʚôʷʢʽʚ, ʥʽʞ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ ʣʠʩʪʷ. ʇʝʨʰʽ ʢʦʢʦʥʠ ʟ'ʷʚʠʣʠʩʷ ʯʝʨʝʟ 3 ʪʠʞʥʽ ʚ ʦʙʦʭ 

ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ɿʘ 6 ʤʽʩʷʮʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʚʽʜʢʣʘʜʝʥʦ 

ʤʘʡʞʝ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʝ ʢʦʢʦʥʽʚ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʛʥʦʶ ɺʈʍ, ʥʽʞ ʥʘ 

ʩʫʙʩʪʨʘʪʽ ʟ ʣʠʩʪʷ. ʉʝʨʝʜʥʷ ʤʘʩʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ ʧʝʨʽʦʜ 

ʢʦʣʠʚʘʣʘʩʴ ʫ ʤʝʞʘʭ 0,85ï0,92 ʛ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. ɿ ʢʦʢʦʥʽʚ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʷʢʘ 

ʫʪʨʠʤʫʚʘʣʘʩʴ ʥʘ ʛʥʦʶ ɺʈʍ, ʦʪʨʠʤʘʣʠ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʝ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ, 

ʥʽʞ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ ʣʠʩʪʷ.  

ʅʘ ʩʫʤʽʰʽ ʟʝʤʣʽ ʪʘ ʛʥʦʶ ɺʈʍ (50:50, 20:80) ʧʝʨʰʽ ʢʦʢʦʥʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʟ'ʷʚʠʣʠʩʷ ʥʘ 22 ʜʝʥʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [79]. ʏʝʨʝʟ 4 ʤʽʩʷʮʽ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʨʦʩʣʘ ʫ 79 

ʨʘʟʽʚ, ʘ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ī ʫ 19 ʨʘʟʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦ ,ʁ ʷʢʘ ʫʪʨʠʤʫʚʘʣʘʩʴ ʥʘ 

ʩʘʜʦʚʽʡ ʟʝʤʣʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʝ ʚʽʜʪʚʦʨʝʥʥʷ. 

ɸʚʪʦʨʠ ʚʩʪʘʥʦʚʠʣʠ [80], ʱʦ ʥʘ 60-ʡ ʜʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ Eudrilus eugeniae ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʧʦʞʠʚʥʦʤʫ 

ʩʫʙʩʪʨʘʪʽ ʥʘ ʦʩʥʦʚʽ ʛʥʦʶ ɺʈʍ ʪʘ ʚʽʜʭʦʜʽʚ ʮʫʢʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʫʤʽʩʪʦʤ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 40 % ʽ ʩʪʘʥʦʚʠʚ 24,7 ʛ. ʅʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʮʴʦʤʫ ʩʫʙʩʪʨʘʪʽ ʚʽʜʢʣʘʜʝʥʦ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [81] ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʥʘ ʦʩʥʦʚʽ 

ʛʥʦʶ ɺʈʍ ʪʘ ʩʫʤʽʰʽ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟʘ 150 ʜʥʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʙʽʦʤʘʩʘ P. sansibaricus ʪʘ P. excavatus ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 190,8 ʪʘ 200,7 %, ʚʽʜʧʦʚʽʜʥʦ. 

ʇʨʦʪʝ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ P. excavatus  ʫ ʩʫʙʩʪʨʘʪʽ ʙʫʣʘ ʥʘ 127,3 % ʙʽʣʴʰʝ, 

ʥʽʞ ʫ ʛʨʫʧʽ ʟ P. sansibaricus. 

ʋ ʨʦʙʦʪʽ [82] ʧʦʢʘʟʘʥʘ ʧʦʞʠʚʥʽʩʪʴ ʩʫʙʩʪʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʛʥʦʶ ɺʈʍ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʛʥʦʶ ʩʚʠʥʝʡ ʪʘ ʨʠʩʦʚʦʾ ʩʦʣʦʤʠ ʜʣʷ ʯʝʨʚʦʥʠʭ ʯʝʨʚ'ʷʢʽʚ 

(Perionyx excavatus) ʟ 45-ʜʝʥʥʦʶ ʬʝʨʤʝʥʪʘʮʽʻʶ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʥʽʡ 
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ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʙʫʚ ʢʨʘʱʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʨʦʩʪʫ ʯʝʨʚ'ʷʢʘ Perionyx 

excavatus, ʦʩʢʽʣʴʢʠ ʟʘ 45 ʜʥʽʚ ʙʽʦʤʘʩʘ ʾʭ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 142 %. ʇʨʠʨʽʩʪ ʙʽʦʤʘʩʠ 

ʯʝʨʚ'ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʽʩʪʫ ʘʤʽʘʢʫ ʫ ʩʫʙʩʪʨʘʪʽ: ʫ ʛʥʦʁ ɺʈʍ ʡʦʛʦ ʤʝʥh ʝ ʤʘʡʞʝ ʚ 

3 ʨʘʟʠ, ʥʽʞ ʫ ʩʚʠʥʷʯʦʤʫ. ɹʽʦʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʚʽʜʭʦʜʽʚ ɺʈʍ ʧʨʦʭʦʜʠʪʴ ʥʘ 15 ʜʽʙ ʰʚʠʜʰʝ, ʥʽʞ ʥʘ ʦʩʥʦʚʽ ʚʽʜʭʦʜʽʚ ʩʚʠʥʘʨʩʪʚʘ [83]. 

ɸʚʪʦʨʘʤʠ [84] ʜʦʚʝʜʝʥʦ ʟʛʫʙʥʠʡ ʚʧʣʠʚ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʛʥʦʶ 

ʩʚʠʥʝʡ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʠʣʦʩʷ ʢʠʩʣʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʛʠʙʝʣʽ 

20 % ʯʝʨʚ'ʷʢʽʚ. ʅʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʫʤʽʰʽ ʛʥʦʶ ɺʈʍ ʪʘ 

ʩʚʠʥʝʡ, ʟʘʬʽʢʩʦʚʘʥʦ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʡ ʨʽʩʪ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ï ʟʙʽʣʴʰʠʣʘʩ ̫

ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʪʘ ʤʦʣʦʜʠʭ ʦʩʦʙʠʥ. ʇʨʠʨʽʩʪ ʯʠʩʝʣʴʥʦʩʪʽ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʜʦʨʽʚʥʶʚʘʚ 357 %. ʋ ʩʫʙʩʪʨʘʪʘʭ ʟʤʝʥʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟ 84 ʜʦ 51 %, ʘ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʫ ʧʽʜʚʠʱʠʚʩʷ 

ʚʤʽʩʪ ʬʦʩʬʦʨʫ, ʢʘʣʽʶ, ʢʘʣʴʮʽʶ, ʚʤʽʩʪ ʘʟʦʪʫ ʟʤʽʥʠʚʩʷ ʥʝʟʥʘʯʥʦ. ʊʘʢʦʞ ʫ ʙʽʦʛʫʤʫʩʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʂʫʧʨʫʤʫ ʫ 5ï7 ʨʘʟʽʚ ʪʘ ʢʫʤʫʣʷʮʽʷ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʫ ʪʽʣʽ ʯʝʨʚ'ʷʢʽʚ, ʦʩʦʙʣʠʚʦ ʇʣʶʤʙʫʤʫ. 

ʇʨʠ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ Eisenia fetida ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʛʥʦʶ ʩʚʠʥʝʡ 

ʟ ʚʠʩʦʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʉ:N (11 ʪʘ 19) ʟʘ 36 ʜʥʽʚ ʢʽʣʴʢʽʩʪʴ ʯʝʨʚ'ʷʢʽʚ 

ʟʙʽʣʴʰʠʣʘʩʴ ʫ 7 ʨʘʟʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʙʩʪʨʘʪʦʤ ʟ ʥʠʟʴʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ, ʘ 

ʩʝʨʝʜʥʷ ʤʘʩʘ ʦʩʦʙʠʥ ʜʦʨʽʚʥʶʚʘʣʘ 0,37 ʛ [85]. 

ʅʘ ʧʦʞʠʚʥʠʭ [86] ʩʫʙʩʪʨʘʪʘʭ ʥʘ ʦʩʥʦʚʽ ʩʠʨʦʛʦ ʦʩʘʜʫ ʧʽʩʣʷ ʧʝʨʚʠʥʥʠʭ 

ʚʽʜʩʪʽʡʥʠʢʽʚ ʟ ʜʦʜʘʚʘʥʥʷʤ ʨʽʟʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ï ʣʠʩʪʷ, ʧʘʧʝʨʫ ï

ʩʧʦʩʪʝʨʽʛʘʣʘʩ ̫ʟʘʛʠʙʝʣʴ ʯʝʨʚ'ʷʢʽʚ, ʘ ʚ ʩʫʤʽʰʽ ʟ ʛʥʦʻʤ ɺʈʍ ʚʝʨʤʠʢʫʣʴʪʫʨʘ ʜʦʚʛʠʡ 

ʯʘʩ ʧʨʠʩʪʦʩʦʚʫʚʘʣʘʩʴ ʜʦ ʩʫʙʩʪʨʘʪʫ, ʧʨʦʪʝ ʥʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʤʦʣʦʜʽ ʦʩʦʙʠʥʠ ʯʝʨʚ'ʷʢʽʚ.  

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 16 ʜʦ 23 Üʉ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ ʩʫʤʽʰʽ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʛʥʦʶ, 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʣʠʩʪʷ ʦʜʥʘ ʦʩʦʙʠʥʘ E. fetida ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜʢʣʘʜʘʻ  

1,28Ñ0,16 ʢʦʢʦʥʽʚ ʥʘ ʪʠʞʜʝʥʴ [87]. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʙʫʣʘ ʥʘ 7-ʡ 

ʪʠʞʜʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʦʥʘ ʜʦʨʽʚʥʶʚʘʣʘ 4 ʢʦʢʦʥʠ. ʂʽʣʴʢʽʩʪʴ ʯʝʨʚ'ʷʢʽʚ ʚ ʦʜʥʦʤʫ 

ʢʦʢʦʥʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1 ʜʦ 6 ʝʢʟ., ʘ ʩʝʨʝʜʥʷ ī 3,86Ñ0,47 ʣʠʯ./ʢʦʢ. 

ɯʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʚ ʚʽʜ 11 ʜʦ 20 ʜʥʽʚ (ʩʝʨʝʜʥʷ 16,28Ñ0,69 ʜʥʽʚ). ɿʘ 
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ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [88], ʩʝʨʝʜʥʷ ʧʨʦʜʫʢʮʽʷ ʢʦʢʦʥʽʚ ʦʜʥʦʛʦ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʟʘ ʜʦʙʫ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʘʥʦʚʠʪʴ 0,4 ʫ ʧʦʞʠʚʥʠʭ 

ʩʫʙʩʪʨʘʪʘʭ ʥʘ ʦʩʥʦʚʽ ʛʨʫʥʪʫ ʪʘ ʩʬʘʛʥʫʤʫ, ʘ ʥʘʡʥʠʞʯʘ ï 0,1 ʫ ʩʫʤʽʰʽ ʧʽʩʦʢïʛʣʠʥʘï

ʩʬʘʛʥʫʤ. ʏʘʩ ʽʥʢʫʙʘʮʽʾ ʢʦʢʦʥʽʚ ï 26 ʜʽʙ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 23ï25 Üʉ, ʢʽʣʴʢʽʩʪʴ 

ʯʝʨʚôʷʢʽʚ ʚ ʦʜʥʦʤʫ ʢʦʢʦʥʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 2,3 ʦʩʦʙʠʥʠ.  

ʋ ʨʦʙʦʪʽ [89] ʜʦʩʣʽʜʞʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʟ ʤʦʜʠʬʽʢʦʚʘʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʜʣʷ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʫʙʩʪʨʘʪʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʘʜʘʧʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʷʢʠʡ  ʢʦʣʠʚʘʚʩʷ ʚʽʜ 7 ʜʦ 28 ʜʥʽʚ, ʽʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʢʦʢʦʥʽʚ  14ï21 ʜʽʙ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦ ʯʝʨʚ'ʷʢʠ ʘʜʘʧʪʫʚʘʣʠʩʷ ʜʦ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʟ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʟ ʩʦʣʦʤʦ  ʁʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1: 1 

ʪʘ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʟ ʪʠʨʩʦʶ ʽ ʣʠʩʪʦʚʠʤ ʦʧʘʜʦʤ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1: 2: 1. 

ʇʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʥʘ ʦʩʥʦʚʽ ʚʝʨʙʣʶʞʦʾ ʢʦʣʶʯʢʠ (38 %), ʛʥʦʶ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʧʦʩʣʽʜʫ ʧʪʘʭʽʚ ʪʘ ʩʦʣʦʤʠ ʩʧʨʠʷʚ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ 

ʯʝʨʚ'ʷʢʽʚ ʫ 5ï6 ʨʘʟʽʚ [90]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [91] ʧʦʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʞʠʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʛʥʦʶ ʢʦʨʽʚ, ʢʦʥʝʡ, ʦʚʝʮʴ ʽ ʢʽʟ ʥʘ ʨʽʩʪ ʽ ʨʦʟʤʥʦʞʝʥʥʷ Eisenia fetida. 

ʄʘʢʩʠʤʘʣʴʥʘ ʙʽʦʤʘʩʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ ʚ ʛʥʦʶ ʦʚʝʮʴ 

(1294 Ñ 245 ʤʛ/ʯʝʨʚ'ʷʢʘ), ʘ ʤʽʥʽʤʘʣʴʥʘ (800 Ñ 137 ʤʛ/ʯʝʨʚ'ʷʢʘ) ī ʛʥʦʶ ʢʦʥʝʡ. ʏʝʨʝʟ 

15 ʪʠʞʥʽʚ ʤʘʢʩʠʤʫʤ ʢʦʢʦʥʽʚ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʙʫʚ ʫ ʦʚʝʯʦʤʫ ʛʥʦʶ (155 Ñ 18,36) ʽ 

ʤʽʥʽʤʫʤ (62 Ñ 23,57) ï ʥʘ ʛʥʦʶ ʙʫʡʚʦʣʽʚ. ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʟʤʝʥʰʝʥʥʷ ʙʽʦʤʘʩʠ 

ʯʝʨʚ'ʷʢʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʯʝʨʝʟ ʥʝʜʦʩʪʫʧʥʽʩʪʴ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʅʘʡʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʤ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʻ ʥʘ ʦʩʥʦʚʽ ʛʥʦʶ ʘʙʦ ʧʦʩʣʽʜʫ 

ʧʪʘʭʽʚ ʟ ʽʥʰʠʤʠ ʚʽʜʭʦʜʘʤʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 ʘʙʦ 2:1 [92]. ʅʘʡʢʨʘʱʦʶ 

ʜʦʙʘʚʢʦʶ ʜʦ ʩʫʙʩʪʨʘʪʫ ʻ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʽ ʚʽʜʭʦʜʠ, ʚ ʷʢʠʭ ʰʚʠʜʢʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʝʨʤʠʢʫʣʴʪʫʨʘ. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʬʝʨʤʝʥʪʘʮʽʾ ʚʠʭʽʜʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɽʄ-ʧʨʝʧʘʨʘʪʠ ï ʢʦʥʮʝʥʪʨʘʪ 80-ʪʠ ʚʠʜʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʋ ʩʦʥʷʰʥʠʢʦʚʦʤʫ ʣʫʰʧʠʥʥʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ Eisenia fetida. ʂʨʽʤ ʪʦʛʦ, ʩʦʥʷʰʥʠʢʦʚʝ ʣʫʰʧʠʥʥʷ ʤʘʻ 
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ʤʘʡʞʝ ʥʘʡʥʠʞʯʠʡ ʚʤʽʩʪ ʟʦʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʪʘ 

ʙʽʦʣʦʛʽʯʥʫ ʷʢʽʩʥʽʩʪʴ ʜʣʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ [93]. ʈʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʫ 

ʨʦʙʦʪʘʭ [94-96], ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʦʩʪʽ ʧʦʞʠʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʽʜʭʦʜʽʚ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʦʢ [94] ʪʘ ʩʫʛʣʠʥʢʫ ʽ ʯʦʨʥʦʟʝʤʫ [95], ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ [96], ʥʘ ʷʢʠʭ ʚʠʷʚʣʝʥʦ ʨʽʩʪ ʧʦʧʫʣʷʮʽʾ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ Lumbricidae. 

ʇʨʠ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥ ̔ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ [97] ʫ ʙʽʦʛʫʤʫʩʽ 

ʚʤʽʩʪ ʉu ʟʥʠʟʠʚʩʷ ʥʘ 20,5 %; Zn ï ʥʘ 15,0 %; Pb ï ʥʘ 13,0 % ʽ Cr ï ʥʘ 9,8 %. ɸʚʪʦʨ 

ʚʚʘʞʘʻ, ʱʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʦʚ'ʷʟʘʥʦ ʟ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚ 

ʦʨʛʘʥʘʭ ɽ. fetida. ɼʦʱʦʚʽ ʯʝʨʚ'ʷʢʠ ʤʦʞʫʪʴ ʘʩʠʤʽʣʶʚʘʪʠ ʪʦʢʩʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʆʉɺ 

ʚʽʜ 10 ʜʦ 40 % (ʂʫʧʨʫʤ, ʎʠʥʢ, ʌʝʨʫʤ, ʂʦʙʘʣʴʪ, ʅʽʢʝʣʴ, ʇʣʶʤʙʫʤ, ʂʘʜʤʽʡ) [98]. 

ʎʝʦʣʽʪ ʫ ʜʦʟʽ 6 % ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟ ʫʤʽʩʪʦʤ ɺʄ ʚʠʱʝ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʻ ʝʥʪʝʨʦʩʦʨʙʝʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʨʝʛʫʣʶʻ ʤʝʪʘʙʦʣʽʟʤ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʪʦʙʪʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚ ʥʽʡ ʚʤʽʩʪʫ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ [99]. 

ɿʘ ʧʝʨʽʦʜ ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ ʩʫʤʽʰʽ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʪʘ ʢʦʨʠ ʜʝʨʝʚ 

ʢʽʣʴʢʽʩʪʴ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʨʦʩʣʘ ʥʘ 46,0 %, ʘ ʙʽʦʤʘʩʘ ī ʥʘ 20,6 %, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʽʣʴʢʽʩʪʶ ʯʝʨʚ'ʷʢʽʚ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ʘʢʪʠʚʥʠʡ ʤʫʣ [100]. 

ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ [101], ʦʩʪʘʥʥʽ ʛʝʥʝʨʘʮʽʾ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ Eisenia andrei (ʉellulatae) ʣʽʥʽʾ (SK-94), ʚʠʨʦʱʝʥʦʛʦ ʥʘ 

ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʟʥʝʚʦʜʥʝʥʦʛʦ ʦʩʘʜʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʽ ʡʦʛʦ ʩʫʤʽʰʽ ʟ 

ʘʢʪʠʚʥʠʤ ʤʫʣʦʤ, ʤʘʣʠ ʭʘʨʘʢʪʝʨʥʽ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ: ʧʦʪʝʤʥʽʥʥʷ 

ʟʘʙʘʨʚʣʝʥʥʷ ʜʦ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ ʟ ʚʢʨʘʧʣʝʥʥʷʤʠ ʷʩʢʨʘʚʦ-ʞʦʚʪʠʭ ʞʠʨʦʚʠʭ 

ʢʨʘʧʝʣʴ, ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʤʘʩʠ, ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪ ɹʫʪʠʣʽʟʘʮʽʾ ʩʫʙʩʪʨʘʪʫ, ʧʨʠ 

ʮʴʦʤʫ ʚʦʥʠ ʜʦʩʷʛʘʣʠ ʚʠʩʦʢʠʭ ʧʨʦʜʫʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɸʚʪʦʨʘʤʠ [102] ʧʦʢʘʟʘʥʦ ʟʛʫʙʥʫ ʜʽʶ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʆʉɺ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʫ ʩʫʙʩʪʨʘʪʽ ʆʉɺ ʜʦ 250 ʛ/ʢʛ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʯʝʨʚ'ʷʢʽʚ ɽʽsenia fetida ï ʫ 26 ʨʘʟʽʚ, ʘ ɽʽsenia andrea ï ʣʠʰʝ ʫ 3 ʨʘʟʠ. ɿʙʽʣʴʰʝʥʥ̫ 

ʢʽʣʴʢʦʩʪʽ ʩʫʭʦʛʦ ʣʠʩʪʷ [98] ʪʘ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʛʥʦʶ ɺʈʍ [86] ʫ ʪʘʢʠʭ ʩʫʙʩʪʨʘʪʘʭ 

ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠʩʷ ʚʝʨʤʠʢʫʣʴʪʫʨʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾ ʾʘʢʪʠʚʥʫ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ.  
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ɼʦʩʣʽʜʥʠʢʠ [103] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʥʘ ʦʨʛʘʥʽʯʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʷʢʠʡ ʤʽʩʪʠʪʴ 40 % ʟʘʛʘʣʴʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʙʫʚʘʣʦʩʷ ʤʽʞ 4 ʪʘ 7 ʪʠʞʥʷʤʠ. ʇʽʩʣʷ 9 ʪʠʞʥʷ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʘʛʘʣʴʥʘ ʙʽʦʤʘʩʘ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʟʤʝʥʰʠʣʘʩʷ, ʘ ʜʝʷʢʽ 

ʦʩʦʙʠʥʠ ʚʪʨʘʪʠʣʠ ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʄʦʞʣʠʚʦ ʮʝ ʧʦʚôʷʟʘʥʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʥʝʩʪʘʯʝʶ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʩʫʙʩʪʨʘʪʽ. 

ʅʘʫʢʦʚʮʽ [104] ʧʦʢʘʟʘʣʠ ʧʝʨʝʚʘʛʫ ʧʦʞʠʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʟ ʨʽʟʥʠʤʠ 

ʜʦʤʽʰʢʘʤʠ ï ʚʽʜʚʘʨʠ ʢʦʨʝʥʝʧʣʦʜʽʚ, ʜʨʽʞʜʞʽ ʪʘ ʝʢʩʪʨʘʢʪʠ ʨʦʩʣʠʥ. ʆʧʪʠʤʘʣʴʥʠʤʠ 

ʢʦʨʤʦʚʠʤʠ ʜʦʤʽʰʢʘʤʠ ʜʣʷ ʯʝʨʚ'ʷʢʽʚ (Oligochaeta, Lumbricidae) ʚʠʷʚʠʣʠʩʷ ʚʽʜʚʘʨʠ 

ʛʨʝʯʢʠ, ʤʦʨʢʚʠ, ʨʠʩʫ, ʘ ʥʘʡʤʝʥʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʚʠʷʚʠʣʠʩʷ ʚʽʜʚʘʨ ʛʦʨʦʭʫ ʪʘ ʩʫʭʽ 

ʜʨʽʞʜʞʽ. ʑʦʜʦ ʝʢʩʪʨʘʢʪʽʚ ʨʦʩʣʠʥ, ʪʦ ʢʨʘʱʠʤʠ ʩʪʘʣʠ ʝʢʩʪʨʘʢʪʠ ʢʨʦʧʠʚʠ ʽ 

ʢʦʥʶʰʠʥʠ, ʘ ʥʘʡʛʽʨʰʠʤ ï ʛʚʦʟʜʠʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥ̔  ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʚʘʨ 

ʛʨʝʯʢʠ ʪʘ ʝʢʩʪʨʘʢʪ ʢʨʦʧʠʚʠ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʣʠ 

ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʯʝʨʚôʷʢʽʚ: ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʫ ʮʠʭ ʩʫʙʩʪʨʘʪʘʭ ʙʫʣʘ ʥʘ 

207,5 ʪʘ 347 %, ʚʽʜʧʦʚʽʜʥʦ, ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣ.̔ 

ɹʽʦʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣ ɽʄ1è ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʚ 

ʧʽʜʚʠʱʝʥʥʶ ʢʦʝʬʽʮʽʥ̒ʪʘ ʧʨʠʨʦʩʪʫ ʙʽʦʤʘʩʠ ʩʝʨʝʜʥʴʦʚʦʣʟʢɹʦʾ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

E.fetida ʥʘ 14,9 % ʪʘ ʧʨʠʙʘʣʪʽʡʩʴʢʦʾ ï ʥʘ 8,2 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ [105]. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʦʯʠʩʥʠʢʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫ ʥʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʢʦʝʬʽʮʽʥ̒ʪʘ 

ʧʨʠʨʦʩʪʫ ʙʽʦʤʘʩʠ: ʩʝʨʝʜʥʴʦʚʦʣʟɹ ʢʦʾ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ï ʥʘ 27,6 %, ʧʨʠʙʘʣʪʽʡʩʴʢʦʾ ï

ʥʘ 19,1 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʙʽʦʦʯʠʩʥʠʢʘ ʫ ʜʚʦʭ ʧʦʧʫʣʷʮʽʡ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʜʦʨʽʚʥʶʚʘʣʘ 0,61ï0,62 ʰʪʫʢ ʥʘ 

ʪʠʞʜʝʥʴ. ɸʣʝ ʥʘʡʙʽʣʴʰʠʡ ʚʠʭʽʜ ʯʝʨʚ'ʷʢʽʚ ʟ ʢʦʢʦʥʽʚ ʙʫʚ ʫ ʤʦʥʦʢʫʣʴʪʫʨʘʭ: 

ʩʝʨʝʜʥʴʦʚʦʣʟʢɹʦʾ ï 2,34 ʦʩʦʙʠʥ, ʫ ʧʨʠʙʘʣʪʽʡʩʴʢʦʾ ï 1,78 ʦʩʦʙʠʥ. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ [106] ʜʦʩʣʽʜʥʠʢʽʚ ʜʦʚʝʜʝʥʦ, ʱʦ ʽʥʦʢʫʣʷʮʽʷ ʜʦʱʦʚʠʭ 

ʯʝʨʚ'ʷʢʽʚ T.viride ʘʢʪʠʚʫʚʘʣʘ ʘʥʪʠʙʽʦʪʠʯʥʠʡ ʽʤʫʥʽʪʝʪ ʪʚʘʨʠʥ. ʇʨʠ ʚʽʣʴʥʦʤʫ 

ʚʠʛʦʜʦʚʫʚʘʥʥʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʛʨʠʙʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʾ 

ʮʝʣʶʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʢʠʰʝʯʥʠʢʫ ʯʝʨʚ'ʷʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʨ ʚʚʘʞʘʻ, ʱʦ 

ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʢʪʠʚʥʽ ʟʦʦʤʽʢʨʦʙʥʽ ʢʦʤʧʣʝʢʩʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 
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ʝʬʝʢʪʠʚʥʦʾ ʫʪʠʣʽʟʘʮʽʾ ʮʝʣʶʣʦʟʥʠʭ ʚʽʜʭʦʜʽʚ. ʌʝʨʤʝʥʪʘʮʽʷ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 

Trichoderma viride [64] ʩʧʨʠʷʣʘ ʩʢʦʨʦʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ 

ʚʠʩʦʢʦʤʫ ʚʠʭʦʜʫ ʚʝʨʤʠʢʦʤʧʦʩʪʫ. 

ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʘ [107], ʮʝʣʦʤʽʯʥʘ ʨʽʜʠʥʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʙʨʦʙʣʝʥʦ ʾ

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʧʨʦʷʚʣʷʣʘ ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦ ʽʥʦʢʫʣʴʦʚʘʥʠʭ ʰʪʘʤʽʚ 

Bacillus thuringiʝnsis. ʅʘʫʢʦʚʝʮʴ ʚʚʘʞʘʻ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʜʝʷʢʠʭ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʦʞʥʘ ʧʦʩʠʣʠʪʠ ʙʘʢʪʝʨʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʟ ʜʦʱʦʚʠʭ 

ʯʝʨʚ'ʷʢʽʚ.  

ʇʨʝʧʘʨʘʪʠ ʩʪʨʝʧʪʦʤʽʮʝʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ  ʚʝʨʤʠʢʫʣʴʪʫʨʠ [108]. ʊʘʢ, ʟʘ ʚʞʠʚʘʥʥ̫ 

ʪʘʢʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʬʫʥʢʮʽʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʙʫʣʘ ʧʨʠʩʢʦʨʝʥʘ ʥʘ 24 

ʜʦʙʠ, ʘ ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʠʧʣʦʜʫ ʤʘʡʞʝ ʫ ʜʚʘ ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣ.ɹ ɺʘʛʘ 

ʩʠʨʦʾ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣ ̔ ʥʘ 

20-28 %. ɺʥʝʩʝʥʥʷ ʫ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʜ̔ʠʥʠ ʰʪʘʤʫ Streptomyces 

recifensis var. lyticus 2435, ʱʦ ʤʽʩʪʠʪʴ (6,3Ñ0,03)ʭ10
6
 Kʋʆ/ʤʣ, ʩʧʨʠʷʻ ʪʘʢʦʞ 

ʩʪʠʤʫʣʷʮʽʾ ʨʦʩʪʫ ʪʘ ʦʜʝʨʞʘʥʥ ʁʙʽʦʤʘʩʠ Eisenia fetida. 

ɸʚʪʦʨʠ [109] ʜʦʩʣʽʜʠʣʠ ʚʧʣʠʚ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʜʦʜʘʚʘʣʠ ʜʦ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ. ʊʘʢ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʩʧʦʣʫʢʘ ʘʥʘʣʦʛ ɯ - N-ʦʢʠʩ 2,6-ʜʠʤʝʪʠʣʧʽʨʠʜʠʥʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʠʨʦʩʪʫ ʯʝʨʚ'ʷʢʽʚ: ʧʨʠ ʥʦʨʤʽ ʚʠʪʨʘʪʠ ʧʨʝʧʘʨʘʪʫ 

10 ʤʛ/ʢʛ ʩʫʙʩʪʨʘʪʫ ï ʫ 4 ʨʘʟʠ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʢʣʘʜʝʥʠʭ ʢʦʢʦʥʽʚ 

ʟʙʽʣʴʰʠʣʘʩʷ ʚ 1,72 ʨʘʟʘ; ʩʧʦʣʫʢʘ (ʩʽʣʴ N-ʦʢʠʩʫ 2,6-ʜʠʤʝʪʠʣʧʽʨʠʜʠʥʫ ʪʘ 

ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ) ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 25 ʤʛ/ʢʛ, ï ʚʽʜʧʦʚʽʜʥʦ, ʚ 3,39 ʪʘ 5,4 ʨʘʟʘ; 

ʩʧʦʣʫʢʘ (ʩʽʣʴ ʙic-(N-ʦʢʠʩʫ 2,6-ʜʠʤʝʪʠʣʧʽʨʠʜʠʥʫ) ʪʘ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ) ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 50 ʤʛ/ʢʛ, ï ʚʽʜʧʦʚʽʜʥʦ, ʚ 4,5 ʪʘ 2,5 ʨʘʟʘ; ʩʧʦʣʫʢʘ (ʩʽʣʴ ʙic-(N-ʦʢʠʩʫ   

2-ʤʝʪʠʣʧʽʨʠʜʠʥʫ) ʪʘ ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ) ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʛ/ʢʛ, ï 

ʚʽʜʧʦʚʽʜʥʦ, ʚ 5,6 ʪʘ 9,5 ʨʘʟʘ; ʩʧʦʣʫʢʘ (ʩʽʣʴ (N-ʦʢʠʩʫ 2-ʤʝʪʠʣʧʽʨʠʜʠʥʫ) ʪʘ 

ʙʫʨʰʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ) ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʛ/ʢʛ, ï ʚʽʜʧʦʚʽʜʥʦ ʚ 5,1 ʪʘ 9,5 ʨʘʟʘ.  

ʈʦʟʯʠʥʠ ʧʨʝʧʘʨʘʪʫ çPowhumusè [25] 2,0 ʪʘ 1,5 ʛ/ʜʤ
3
 ʧʨʠʟʚʝʣʠ ʜʦ ʟʘʛʠʙʝʣʽ 

50 % ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ çPowhumusè 1,0 ʛ/ʜʤ
3
 ʚʠʞʠʚʘʣʦ 100 % 
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ʯʝʨʚ'ʷʢʽʚ, ʘʣʝ ʯʘʩ ʟʘʨʠʚʘʥʥʷ ʫ ʩʫʙʩʪʨʘʪ ʙʫʚ ʤʘʡʞʝ ʫ 6 ʨʘʟʽʚ ʜʦʚʰʠʤ ʟʘ ʢʦʥʪʨʦʣʴ. 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʥʠʞʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽ ʾʟʘʟʥʘʯʝʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʜʦ 0,1  ̔0,5 ʛ/ʜʤ
3 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚʠʞʠʚʘʥʥʷ ʦʩʦʙʠʥ
 
ʪʘ ʯʘʩ ʟʘʨʠʚʘʥʥʷ ʙʫʚ ʙʣʠʞʯʠʤ ʜʦ ʢʦʥʪʨʦʣʶ. 

çɻʫʤʘʪ 80è ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 2,0ï1,0 ʛ/ʜʤ
3 
ʩʧʨʘʚʣʷʚ ʪʦʢʩʠʯʥʫ ʜʽʶ ʥʘ ʜʦʱʦʚʠʭ 

ʯʝʨʚ'ʷʢʽʚ, ʘʣʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʴʦʛʦ ʧʨʝʧʘʨʪʫ 0,5 ʠ 0,1 ʛ/ʜʤ
3 
ʚʠʞʠʚʘʣʦ 100 % 

ʦʩʦʙʠʥ, ʘ ʯʘʩ ʟʘʨʠʚʘʥʥʷ ʥʝ ʜʫʞʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ 

ʨʝʘʢʮʽʷ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʥʘ ʛʫʤʽʥʦʚʽ ʧʨʝʧʘʨʘʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʨʝʧʘʨʘʪʫ, ʧʦʭʦʜʞʝʥʥʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʧʨʝʧʘʨʘʪʫ ʪʘ ʩʧʦʩʦʙʫ ʡʦʛʦ ʦʜʝʨʞʘʥʥʷ. 

ɻʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ ʛʦʨʤʦʥʦʧʦʜʽʙʥʠʡ ʝʬʝʢʪ [23, 24]. ɺʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʥʝʤʘʪʦʜ Caenorhabditis elegans (ʥʝʤʘʪʦʜʠ), 

ʱʦ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥ ʁʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ. ʈʝʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʘʣʢʽʣʘʨʦʤʘʪʠʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ɻʈ, ʷʢʽ  ̒ʦʩʥʦʚʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʙʽʦʛʫʤʫʩ ʪʘ ʡʦʛʦ ʝʢʩʪʨʘʢʪʠ, ʷʢ ʜʞʝʨʝʣʦ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, 

ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʪʚʘʨʠʥ, ʪʦʤʫ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʧʽʜʩʚʠʥʢʽʚ [110], ʢʫʨʝʡ-ʥʝʩʫʯʦʢ [111] ʪʘ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ [112]. 

ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʛʫʤʽʥʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʘʢʪʠʚʫʶʪʴ ʨʽʟʥʽ 

ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ, ʪʦʤʫ ʾʭ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʪʘ 

ʧʪʘʭʽʚʥʠʮʪʚʽ. ʊʦʨʬ ʻ ʦʜʥʠʤ ʽʟ ʜʞʝʨʝʣ ʩʠʨʦʚʠʥʠ, ʟ ʷʢʦ ʾʦʪʨʠʤʫʶʪʴ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ [113]. ʇʨʝʧʘʨʘʪʠ, ʦʪʨʠʤʘʥʽ ʟ ʪʦʨʬʫ, ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʛʫʤ̔ʥʦʚʽ, ʬʫʣʴʚʦʢʠʩʣʦʪʠ ʪʘ ʽʥ. [114].  

ɻʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʙʽʦʪʝʨʤʦʜʠʥʘʤʽʯʥʦʩʪʽʡʢʠʭ ʩʧʦʣʫʢ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʢʣʘʜʫ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʩʣʠʥʥʠʭ ʽ ʪʚʘʨʠʥʥʠʭ ʨʝʰʪʢʽʚ 

ʧʽʜ ʜʽʻʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʢʠʩʥʶ ʧʦʚʽʪʨʷ. ɼʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʥʘʣʝʞʘʪʴ ʥʝʩʪʝʭʽʦʤʝʪʨʠʯʥʽʩʪʴ ʩʢʣʘʜʫ, ʥʝʨʝʛʫʣʷʨʥʽʩʪʴ ʙʫʜʦʚʠ, 

ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʣʽʜʠʩʧʝʨʩʥʽʩʪʴ, ʚʠʩʦʢʘ ʤʦʣʝʢʫʣʷʨʥʘ 

ʤʘʩʘ. ʎʽ ʨʝʯʦʚʠʥʠ ʤʽʩʪʷʪʴ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʷʢ ʧʦʟʠʪʠʚʥʦ 

(ʘʟʦʛʨʫʧʠ, ʘʤʽʥʠ, ʽʤʽʥʠ, ʧʝʧʪʠʜʥʽ), ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʦ (ʩʧʠʨʪʦʚʽ, ʬʝʥʦʣʴʥʽ, ʘʣʴʜʝʛʽʜʥʽ, 

ʢʝʪʦʥʥʽ, ʢʘʨʙʦʢʩʠʣʴʥʽ, ʤʝʪʦʢʩʠʣʴʥʽ ʡ ʽʥ.) ʟʘʨʷʜʞʝʥʠʭ, ʱʦ ʚʠʟʥʘʯʘʻ ʰʠʨʦʢʠʡ 
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ʩʧʝʢʪʨ ʭʽʤʽʯʥʦʾ  ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʟʘ ʨʘʭʫʥʦʢ ʾʭʥʴʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʘʙʩʦʨʙʮʽʡʥʦʾ, ʽʦʥ-ʽʦʥʥʦʾ ʪʘ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʾ ʚʟʘʻʤʦʜʽʾ [115].  

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʚʯʝʥʥʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʟʨʦʙʠʣʠ ʚʠʜʘʪʥʽ ʚʯʝʥʽ, 

ʟʦʢʨʝʤʘ: ʃ. ɸ. ʍʨʠʩʪʻʚʘ [116, 117], ɯ. ɺ. ʊʶʨʽʥ [118, 119], ɼ. ʉ. ʆʨʣʦʚ [120ï122], 

ɯ. ɺ. ʇʝʨʤʽʥʦʚʘ [123ï126] ʪʘ ʃ. ʄ. ʉʪʝʧʯʝʥʢʦ [15, 127ï143]. ɼʣʷ ɻʈ ʭʘʨʘʢʪʝʨʥʠʤ ʻ 

ʜ̒ʠʥʠʡ ʧʨʠʥʮʠʧ ʙʫʜʦʚʠ: ʥʘʷʚʥʽʩʪʴ ʢʘʨʢʘʩʥʦʾ ʯʘʩʪʠʥʠ, ʪʦʙʪʦ ʘʨʦʤʘʪʠʯʥʦʛʦ 

ʚʫʛʣʝʮʝʚʦʛʦ ʩʢʝʣʝʪʘ, ʱʦ ʟʘʤʽʱʝʥʠʡ ʘʣʢʽʣʴʥʠʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ, 

ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʢʩʠʣʴʥʽ, ʛʽʜʨʦʢʩʠʣʴʥʽ ʽ ʤʝʪʦʢʩʠʣʴʥʽ, ʪʘ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʯʘʩʪʠʥʠ, ʷʢʘ ʟʙʘʛʘʯʝʥʘ ʧʦʣʽʩʘʭʘʨʠʜʥʠʤʠ ʽ ʧʦʣʽʧʝʧʪʠʜʥʠʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ [144]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʜʘʥʠʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣ ʚʠʧʣʠʚʘʻ, ʱʦ ʥʘ ʧʨʦʮʝʩ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʘʣʝ 

ʧʨʘʮʴ, ʱʦ ʚʠʚʯʘʶʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥ ̔ʜʦʙʘʚʢʠ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʜʣʷ 

ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ, ʟʥʘʡʜʝʥʦ ʜʦʩʠʪʴ ʤʘʣʦ. 

 

1.3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʪʘ 

ʧʪʘʭʽʚʥʠʮʪʚʽ  

 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʦʨʛʘʥʽʟʤʫ ʦʣʽʛʦʭʝʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢ, ʫʤʽʩʪ ʩʠʨʦʛʦ 

ʧʨʦʪʝʾʥʫ ʫ ʙʽʦʤʘʩʽ Eisenia fetida ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 51,9  68,9 % [99, 145, 146]. 

ɿʘ ʜʘʥʠʤʠ ʽʥʰʦʛʦ ʘʚʪʦʨʘ [147], ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʙʽʦʤʘʩʽ Eisenia fetida 

ʩʪʘʥʦʚʠʪʴ 71 %, L. terrestis ï 78,7 %, ʘ ʫ Lumbricus rubellus ī 63,06 % [148]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ [149, 150], ʱʦ ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʙʽʦʤʘʩʽ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 60 ʜʦ 85 %.  

ʑʦʜʦ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʙʽʦʤʘʩʠ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ, ʪʦ ʫ 

Eudrilus eugeniae ʪʘ Libyodrilus violaceus ʩʝʨʠʥ, ʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʧʨʦʣʽʥ, 

ʛʣʽʮʠʥ, ʘʣʘʥʽʥ ʤʽʩʪʠʣʠʩʷ ʚ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ Eisenia fetida [151]. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʦʛʦ ʘʚʪʦʨʘ [99], ʫʤʽʩʪ ʘʤʽʥʦʢʠʩʣʦʪ ʫ 1 ʛ ʙʽʣʢʘ Eisenia fetida 

ʜʦʨʽʚʥʶʻ, ʤʛ: ʽʟʦʣʝʡʮʠʥʫ ī 97,5; ʣʝʡʮʠʥʫ ī 130,4; ʣʽʟʠʥʫ ī 55,0; ʤʝʪʽʦʥʽʥʫ ʪʘ 
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ʮʠʩʪʝʾʥʫ ī 266,8; ʬʝʥʽʣʘʣʘʥʽʥʫ ʪʘ ʪʠʨʦʟʠʥʫ ī 167,7; ʪʨʠʧʪʦʬʘʥʫ ī 66,4; ʪʨʝʦʥʽʥʫ ī 

94,2 ʪʘ ʚʘʣʽʥʫ ī 94,2, ʘ ʫ ʙʽʦʤʘʩʽ Lumbricus rubellus ʧʝʨʝʚʘʞʘʣʠ ʥʝʟʘʤʽʥʥʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʪʘʢʽ ʷʢ: ʛʽʩʪʠʜʠʥ (0,63 %), ʽʟʦʣʝʡʮʠʥ (1,98 %), ʘ ʪʘʢʦʞ ʛʣʫʪʘʤʽʥʦʚʘ 

ʢʠʩʣʦʪʘ (1,52 %) [148]. 

ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʽʚ [145, 146], ʫʤʽʩʪ ʣʽʧʽʜʽʚ ʫ ʙʽʦʤʘʩʽ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 5,6ï17,5 %; ʝʬʽʨʥʠʭ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ï 2,9ï20,0 % 

[146, 147]; ʟʦʣʠ ï 0,43ï2,9 %; ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ï 88 %; ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ī 7,2 % 

[145, 147]. ɯʥʰʽ ʘʚʪʦʨʠ [149, 150] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʚʤʽʩʪ ʙʽʣʢʘ ʫ ʙʦʙʦʚʠʭ, ʫ 

ʚʦʜʦʨʦʩʪʷʭ ʪʘ ʛʨʠʙʘʭ ʥʠʞʯʝ ʫ 4,0; 5,7 ʪʘ 2 ʨʘʟʠ, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʡʦʛʦ 

ʚʤʽʩʪʦʤ ʫ ʙʽʦʤʘʩ ̔ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ. ʋʤʽʩʪ ʙʽʣʢʘ ʫ ʤ'ʷʩʦ-ʢʽʩʪʢʦʚʦʤʫ ʪʘ ʨʠʙʥʦʤʫ 

ʙʦʨʦʰʥʽ ʤʘʡʞʝ ʫ 2 ʨʘʟʠ ʤʝʥʰʠʡ, ʥʽʞ ʫ ʚʝʨʤʠʢʫʣʴʪʫʨʽ [152]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʘʥʠʤʠ ʜʞʝʨʝʣ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʽʦʤʘʩʠ 

ʯʝʨʚ'ʷʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʚʠʜʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʘʣʝ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ  ̒ʥʝʟʥʘʯʥʦ .ʁ ɹʽʦʤʘʩʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʤʘʻ ʚʠʱʠʡ 

ʨʽʚʝʥʴ ʧʨʦʪʝʾʥʫ, ʥʽʞ ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ ʪʘ ʛʨʠʙʠ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʫ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʤʘʩʫ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʫ ʛʦʜʽʚʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʚʘʨʠʥ.  

ɹʽʦʤʘʩʘ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʻ ʮʽʥʥʦʶ ʩʠʨʦʚʠʥʦʁ  ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʙʽʣʢʦʚʦ-ʚʽʪʘʤʽʥʥʠʭ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʜʣʷ ʧʪʘʭʽʚʥʠʮʪʚʘ, 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ ʨʠʙʥʠʮʪʚʘ.  

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ  ̔ ʧʪʠʮʽ, ʻ ʧʦʚʥʦʮʽʥʥʘ 

ʛʦʜʽʚʣʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʨʘʮʽʦʥʽʚ, ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʟʘ ʧʨʦʪʝʾʥʦʚʠʤ ʽ 

ʘʤʥ̔ʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ [153ï162]. ɺ ʫʤʦʚʘʭ ʩʧʘʜʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʨʦʩʪʘʥʥʷ ʮʽʥ 

ʥʘ ʚʠʩʦʢʦʙʽʣʢʦʚʽ ʢʦʨʤʠ ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʰʫʢ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʢʦʨʤʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʙʘʣʘʥʩʫʚʘʥʥʷ ʪʘ 

ʟʜʝʰʝʚʣʝʥʥʷ ʨʘʮʽʦʥʽʚ ʤʘʻ ʘʢʪʫʘʣʴʥʝ ʪʝʦʨʝʪʠʯʥʝ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʘʜʞʝ 

ʨʝʩʫʨʩʠ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʘ ʻ ʦʙʤʝʞʝʥʠʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [163] ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʤʽʥʘ 2,0 % ʢʦʤʙʽʢʦʨʤʫ 

ʯʝʨʚ'ʷʯʥʦʶ ʙʽʦʤʘʩʦʶ, ʚʠʨʦʱʝʥʦʶ ʥʘ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʟ ʚʤʽʩʪʦʤ 4,5 % 
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ʮʝʦʣʽʪʦʚʤʽʩʥʦʛʦ ʙʘʟʘʣʴʪʦʚʦʛʦ ʪʫʬʫ, ʩʧʨʠʷʻ ʚʽʨʦʛʽʜʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ʞʠʚʦʾ ʤʘʩʠ 2-ʤʽʩʷʯʥʠʭ ʧʝʨʝʧʝʣʽʚ ʥʘ 4,4 % (ʨ<0,01). ɿʘʤʽʥʘ 2,0 % 

ʢʦʤʙʽʢʦʨʤʫ ʯʝʨʚ'ʷʯʥʦʶ ʙʽʦʤʘʩʦʶ, ʚʠʨʦʱʝʥʦʶ ʥʘ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʟ 3,0 % 

ʮʝʦʣʽʪʫ ʉʦʢʠʨʥʠʮʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʪʘʢʦʞ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʚʽʨʦʛʽʜʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʞʠʚʦʾ ʤʘʩʠ ʥʘ 1,9 %. ʐʠʨʦʢʝ ʧʨʦʤʠʩʣʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʫ 

ʧʝʨʝʧʝʣʽʚʥʠʮʪʚʽ [164] ʦʯʝʚʠʜʥʝ, ʦʩʢʽʣʴʢʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʝʨʝʧʝʣʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʙʘʛʘʯʝʥʦʾ ʡʦʜʦʤ ʙʽʦʤʘʩʠ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʷʢ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

ʜʣʷ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʧʨʠʨʦʩʪʽʚ ʞʠʚʦʾ ʤʘʩʠ ʧʪʠʮʽ ʥʘ 

6,9 % [3]. 

ɼʦʜʘʚʘʥʥʷ ʜʦ ʦʩʥʦʚʥʦʛʦ ʨʘʮʽʦʥʫ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ (ʢʨʦʩ ʉʤʝʥʘ) 60 % 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʚʝʨʤʠʢʦʤʧʦʩʪʫ ʩʧʨʠʷʣʦ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʢʫʨʯʘʪ, ʥʘ 38-ʡ ʜʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥ ̫ʤʘʩʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʨʦʩʣʘ ʥʘ 

4,06 % (ʨ<0,05) [165]. ɹʽʦʤʘʩʘ ʯʝʨʚ'ʷʢʽʚ Perionyx excavatus (ʚʽʜ 1,0 ʜʦ 2,0 %) ʫ 

ʩʢʣʘʜʽ [82] ʨʘʮʽʦʥʫ ʢʫʨʝʡ ʩʧʨʠʷʣʘ ʚʠʩʦʢʠʤ ʪʝʤʧʘʤ ʨʦʩʪʫ ʧʪʠʮʽ ʟ ʚʠʩʦʢʠʤ ʚʠʭʦʜʦʤ 

ʪʫʰʽ, ʛʨʫʜʢʠ ʪʘ ʤ'ʷʩʘ ʩʪʝʛʥʘ ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʤ'ʷʩʘ. ɺʝʣʠʢʘ ʤʘʩʘ 

ʢʫʨʝʡ ʫ ʚʽʮʽ 10 ʪʠʞʥʽʚ ʙʫʣʘ ʫ ʛʨʫʧʽ, ʜʝ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʜʦʜʘʚʘʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ 

ʯʝʨʚ'ʷʢʽʚ ʫ ʢʽʣʴʢʦʩʪʽ 2,0 %, ʪʫʪ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ 

ʥʘ 6,8 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ [111], ʱʦ ʫʚʝʜʝʥʥʷ ʜʦ ʨʘʮʽʦʥʫ ʢʫʨʝʡ-ʥʝʩʫʯʦʢ ʙʽʦʛʫʤʫʩʫ (ʚʽʜ 5 

ʜʦ 20 ʛ ʥʘ ʛʦʣʦʚʫ) ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʾʭʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ 6ï13,9 %           

(ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 8,5 %), ʟʤʝʥʰʝʥʥʶ ʯʘʩʪʦʪʠ ʥʘʩʽʯʢʠ ʷʻʮʴ ʥʘ 7,5 %, ʟʥʠʞʝʥʥʶ 

ʧʠʪʦʤʦ ʾʚʠʪʨʘʪʠ ʢʦʨʤʽʚ (ʥʘ 1000 ʷʻʮʴ) ï ʥʘ 5,4 %. ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ 

ʨʘʮʽʦʥʫ ʛʦʜʽʚʣʽ ʜʦʙʦʚʠʭ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ 1,2 % ʢʦʤʧʦʩʪʥʠʭ ʯʝʨʚ'ʷʢʽʚ (ʟʘ 

ʜʝʬʽʮʠʪʫ ʙʽʣʢʘ 6 %) ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʙʽʣʴʰ ʯʽʪʢʠʡ ʩʪʘʪʝʚʠʡ ʜʠʤʦʨʬʽʟʤ, ʥʽʞ ʫ ʢʫʨʯʘʪ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɿʙʝʨʝʞʝʥʽʩʪʴ ʛʦʣʽʚ ʪʘ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ 

ʙʫʣʠ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 24,6 % ʪʘ 16,2 % ʚʠʱʠʤʠ, ʘ ʚʠʪʨʘʪʘ ʢʦʨʤʫ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʫ ï 

ʤʝʥʦhʶ ʥʘ 24,0 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  

ʂʦʨʤʦʚʽ ʡ ʛʽʜʨʦʣʽʟʥʽ ʜʨʽʞʜʞʽ ʻ ʜʞʝʨʝʣʦʤ ʥʝ ʪʽʣʴʢʠ ʙʽʣʢʘ, ʘ ʡ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ ʚʽʪʘʤʽʥʽʚ. ɺʢʣʶʯʝʥʥʷ ʾʭ ʫ ʨʘʮʽʦʥ ʧʽʜʚʠʱʫʻ ʧʨʠʨʽʩʪ ʤʘʩʠ ʧʪʠʮʽ ʪʘ 

ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ ʽ ʟʘʩʚʦʶʚʘʥʽʩʪʴ ʢʦʨʤʽʚ [166]. 
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ʂʦʤʧʣʝʢʩ ʘʤʽʥʦʢʠʩʣʦʪ, ʪʘʢʠʭ ʷʢ ʣʽʟʠʥ, ʤʝʪʽʦʥʽʥ, ʪʨʝʦʥʽʥ, ʷʢʽ ʜʦʜʘʚʘʣʠ ʜʦ 

ʦʩʥʦʚʥʦʛʦ ʨʘʮʽʦʥʫ ʧʪʠʮʽ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʦʨʛʘʥʽʚ 

ʪʨʘʚʣʝʥʥʷ ʧʝʨʝʧʝʣʽʚ; ʤʘʩʘ ʪʽʣʘ ʧʝʨʝʧʝʣʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 

10,3 % (ʨ<0,001), ʧʦʨʽʚʥʷʥʦ ʟ ʧʪʠʮʝʶ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ 

ʧʨʠʨʽʩʪ ʤʘʩʠ ʪʽʣʘ ʧʝʨʝʧʝʣʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʚ 5,02 ʛ, ʘ ʢʦʥʪʨʦʣʴʥʦʾ ï 

4,48 ʛ. ʂʨʘʱʝ ʟʘʩʚʦʻʥʥʷ ʦʨʛʘʥʽʟʤʦʤ ʧʪʠʮʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʩʧʨʠʷʪʠʤʝ ʾʭ 

ʘʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʙʽʛʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰʦʾ ʤôʷʩʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʝʧʝʣʽʚ [167, 168]. ɿʛʦʜʦʚʫʚʘʥʥʷ 

ʧʝʨʝʧʽʣʢʘʤ ʢʦʤʙʽʢʦʨʤʫ ʟ ʢʦʤʧʣʝʢʩʦʤ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʚʽʪʘʤʽʥʫ ɽ ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʷʻʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʝʧʽʣʦʢ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʷʻʮʴ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʝʩʫʯʦʩʪʽ ʟʘ ʜʽʾ ʢʦʤʧʣʝʢʩʫ ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ ʚʽʪʘʤʽʥʫ ɽ 

ʟʨʦʩʣʘ ʥʘ 13,4 % [169]. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʘʤʽʥʦʢʠʩʣʦʪ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʤôʷʟʦʚʽʡ ʪʢʘʥʠʥʽ ʧʝʨʝʧʝʣʽʚ. ɼʦʜʘʚʘʥʥʷ ʜʦ ʨʘʮʽʦʥʫ ʣʽʟʠʥʫ, 

ʤʝʪʽʦʥ̔ʥʫ ʪʘ ʪʨʝʦʥʽʥʫ ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʷʢ ʟʘʤʽʥʥʠʭ, ʪʘʢ ʽ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʤô̫ʟʦʚʽʡ ʪʢʘʥʠʥʽ ʧʝʨʝʧʝʣʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʤôʷʩʘ ʧʪʠʮʽ [170].  

ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ ʚʽʜ 16 ʜʦ 18 % ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʚʽʨʦʛʽʜʥʠʤ 

ʟʥʠʞʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʥʘ 23 %. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʨʽʚʥʷʤʠ ʧʨʦʪʝʾʥʦʚʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʨʽʚʥʷʤʠ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ ʡ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ ʢʨʠʚʦʶ ʽʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʘʧʨʦʢʩʠʤʘʮʽʾ R
2
 = 1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʢʦʨʤʽʚ ʽʟ ʨʽʟʥʠʤ ʫʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 

ʧʦʤʽʪʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʧʦʞʠʚʘʥʥʽ ʢʦʨʤʽʚ ʪʘ ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɺʧʣʠʚ ʨʽʚʥʽʚ ʧʨʦʪʝʾʥʦʚʦʛʦ ʞʠʚʣʝʥʥʷ ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʦʧʠʩʫʻʪʴʩʷ 

ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ ʢʨʠʚʦʶ ʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʚʦʨʦʪʥʦʶ ʟʘʣʝʞʥʽʩʪʶ 

(rs = -0,44) [171]. ɼʦʩʣʽʜʞʝʥʥʷʤ [172] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ 

ʨʘʮʽʦʥʫ 2,5 % ʪʘ 1% ʧʨʦʪʝʾʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʫʨʯʘʪʘʤ ʜʝʥʥʦʛʦ ʚʽʢʫ ʪʘ ʱʫʨʘʤ, 

ʷʢʠʭ ʚʽʜʣʫʯʠʣʠ, ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʤʘʩʠ ʜʦʨʽʚʥʶʚʘʚ 14,0 % ʪʘ 15,0 %, 

ʚʽʜʧʦʚʽʜʥʦ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [173] ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʢʦʨʤʘʭ ʜʣʷ ʨʠʙ ʧʨʠ ʚʤʽʩʪʽ 

ʩʫʭʦʛʦ ʧʦʨʦʰʢʫ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʫ ʢʽʣʴʢʦʩʪʽ 15 ʪʘ 25 % ʫʤʽʩʪ ʙʽʣʢʘ ʫ ʥʠʭ 
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ʩʪʘʥʦʚʠʚ 28,76 ʪʘ 35,87 %, ʚʽʜʧʦʚʽʜʥʦ. ɻʦʜʽʚʣʷ ʣʠʯʠʥʦʢ ʩʨʽʙʣʷʩʪʦʛʦ ʢʘʨʘʩʷ ʪʘ 

ʢʦʨʦʧʘ ʩʪʘʨʪʦʚʠʤ ʢʦʨʤʦʤ, ʚʠʛʦʪʦʚʣʝʥʠʤ ʟʘ ʩʪʫʧʝʥʝʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʩʧʨʠʷʣʘ 

ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ ʪʽʣʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 39 ʽ 42 % ʧʦʨʽʚʥʷʥʦ ʟ ʨʠʙʘʤʠ, ʱʦ ʩʧʦʞʠʚʘʣʠ 

ʛʨʘʥʫʣʠ ʟ ʩʫʭʠʭ ʯʝʨʚôʷʢʽʚ, ʪʘ ʥʘ 13 ʽ 35,4 %, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʚʠʱʫʚʘʣʠ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʫ ʨʠʙ, ʷʢʠʤ ʟʛʦʜʦʚʫʚʘʣʠ ʞʠʚʠʡ ʢʦʨʤ (ʢʦʣʦʚʝʨʪʢʠ) [174]. ʂʦʨʤʦʚʫ 

ʜʦʙʘʚʢʫ ʦʪʨʠʤʫʚʘʣʠ ʟ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʽ ʚʝʨʤʠʢʦʤʧʦʩʪʫ [165] ʪʘ ʜʦʜʘʪʢʦʚʦ 

ʚʥʦʩʠʣʠ ʢʘʨʦʪʠʥʦʚʤʽʩʥʫ ʙʽʦʤʘʩʫ ʤʫʢʦʨʦʚʦʛʦ ʛʨʠʙʘ Blakeslea trispora [175]. ʇʨʠ 

ʜʦʜʘʚʘʥʥʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʈɺɹɼ-ɽʄ ʜʦ ʨʘʮʽʦʥʫ ʚʽʜʣʫʯʝʥʠʭ ʧʦʨʦʩʷʪ ʫ ʢʽʣʴʢʦʩʪʽ 

5 ʛ ʪʘ 10 ʛ ʥʘ 1 ʢʛ ʞʠʚʦʾ ʤʘʩʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʧʨʠʨʦʩʪʠ ʪʚʘʨʠʥ ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʥʘ 

23,4 % ʪʘ 20,2 %, ʚʽʜʧʦʚʽʜʥʦ [175]. 

ʂʨʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ ʫ ʷʢ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ, ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʤʝʜʠʮʠʥʽ [172] ʷʢ ʣʽʢʘʨʩʴʢ ̔ʧʨʝʧʘʨʘʪʠ [177, 178], ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʤʘʶʪʴ ʝʥʟʠʤʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ [179], ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [180] ʪʘ 

ʩʧʨʘʚʣʷʶʪʴ ʙʽʦʣʦʛʽʯʥʫ ʜʽʶ [172, 181]. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʦʰʦʢ ʟ ʜʦʱʦʚʠʭ 

ʯʝʨʚ'ʷʢʽʚ ʤʘʻ ʩʠʣʴʥ ̔ʘʥʪʠʦʢʩʠʜʘʥʪʥ ̔ʪʘ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥ ̔ʚʣʘʩʪʠʚʦʩʪʽ [182]. 

ʆʪʞʝ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʨʘʮ̔ʦʥʽ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʘʢʪʠʚʘʮʽʷ ʾʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʞʠʚʦʾ 

ʤʘʩʠ ʘʢʚʘʢʫʣʴʪʫʨʠ, ʱʫʨʽʚ, ʩʚʠʥʝʡ ʪʘ ʧʪʠʮʽ. ʇʨʦʪʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʧʣʠʚ 

ʧʦʜʽʙʥʠʭ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʟʘ ʚʠʨʦʱʫʚʘʥʥ ̫ʬʘʟʘʥʽʚ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʽʚ ʪʘ ʾʭ ʛʦʜ̔ʚʣʷ. ʌʘʟʘʥ (Phasianus 

colchicus). ʌʘʟʘʥ̔ʚʥʠʮʪʚʦ, ʷʢ ʛʘʣʫʟʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʫ 

ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ. ɺʠʧʫʩʢ ʬʘʟʘʥʽʚ ʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʟʘʙʝʟʧʝʯʠʪʴ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʰʢʽʜʣʠʚʠʭ 

ʢʦʤʘʭ [183].  

ɺ ʋʢʨʘʾʥʽ ʧʝʨʰʽ ʬʘʟʘʥʘʨʽʾ ʟôʷʚʠʣʠʩʷ ʥʘ ʤʝʞʽ XIXïXX ʩʪ. ʫ ʂʠʾʚʩʴʢʽʡ, 

ɺʦʣʠʥʩʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ ʛʫʙʝʨʥʽʷʭ. ʋ 70-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʙʫʣʦ 

ʨʦʟʛʦʨʥʫʪʦ ʩʝʨʡʦʟʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʦʟʨʦʙʢʠ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʰʪʫʯʥʦʛʦ ʨʦʟʚʝʜʝʥʥʷ ʬʘʟʘʥʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʪʘʧʠ, ʷʢ: 

ʬʦʨʤʫʚʘʥʥʷ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʩʪʘʜʘ ʜʠʯʝʬʝʨʤʠ, ʽʥʢʫʙʘʮʽʷ ʷʻʮʴ, ʚʠʨʦʱʫʚʘʥʥʷ 

ʤʦʣʦʜʥʷʢʫ [184]. ʊʽʣʴʢʠ ʧʦʯʠʥʘʶʯʠ ʟ 2000-ʭ ʨʦʢʽʚ ʫ ʜʝʨʞʘʚʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
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ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚ ʽʟ ʨʦʟʚʝʜʝʥʥʷ ʬʘʟʘʥʘ. ʏʠʩʝʣʴʥʽʩʪʴ ʤʠʩʣʠʚʩʴʢʦʛʦ 

ʬʘʟʘʥʘ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʚʝʩʴ ʯʘʩ ʢʦʣʠʚʘʣʘʩʴ ʥʘ ʜʦʩʠʪʴ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ [185]. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʫʢʨʘʾʥʩʴʢʠʭ ʬʘʟʘʥʘʨʽʾʚ ʫ 2006 ʨʦʮʽ ʚ ʫʛʽʜʜʷ ʙʫʣʦ 

ʽʥʪʨʦʜʫʢʦʚʘʥʦ ʤʝʥʰʝ 4,5 ʪʠʩ. ʬʘʟʘʥʽʚ [186]. 

ʌʘʟʘʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʷʜʫ ʢʫʨʦʧʦʜʽʙʥʠʭ (Galliformes), ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʜʚʦʤʘ ʨʦʜʠʥʘʤʠ: ʊʝʪʝʨʝʚʠʥʥʽ (Tetraonidae) ʪʘ ʌʘʟʘʥʦʚʽ (Phasianidae) [187]. 

ʈʦʜʠʥʘ ʬʘʟʘʥʦʚʠʭ ʦʙ'ʻʜʥʫʻ 175 ʚʠʜʽʚ, ʷʢʽ ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ 48 ʨʦʜʘʤʠ [188]. ʆʢʨʝʤʽ 

ʧʽʜʚʠʜʠ ʬʘʟʘʥʽʚ ʧʦʰʠʨʝʥʽ ʚʽʜ ʏʦʨʥʦʛʦ ʤʦʨʷ ʜʦ ɺʝʣʠʢʦʛʦ ʦʢʝʘʥʫ ʟ̔ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ, 

ʚʽʜ ʜʝʣʴʪʠ ɺʦʣʛʠ, ʨʘʡʦʥ ɹʘʣʭʘʰʘ, ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʄʦʥʛʦʣʽʷ ʪʘ ʜʦʣʠʥʠ ɸʤʫʨʫ, ʽ 

ʥʘʚʽʪʴ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɸʟʽʾ, ʂʘʚʢʘʟʫ. ʄʠʩʣʠʚʩʴʢʠʡ ʬʘʟʘʥ ʨʦʟʩʝʣʠʚʩʷ ʧʦ ʧʽʚʜʥʶ 

ʋʢʨʘʾʥʠ, ʄʦʣʜʦʚʠ ʪʘ ʟʘʚʝʟʝʥʠʡ ʜʦ ʉʝʨʝʜʥʴʦʾ ɸʟʽʾ [189]. ɿ ʢʦʤʝʨʮʽʡʥʦ ʁʮʽʣʣʶ 

ʯʘʩʪʦ ʨʦʟʚʦʜʷʪʴ ʤʠʩʣʠʚʩʴʢʦʛʦ ʬʘʟʘʥʘ, ʷʢʠʡ ʻ ʛʽʙʨʠʜʥʦ  ʁ ʬʦʨʤʦ  ʁ ʧʽʜʚʠʜʽʚ 

ʟʚʠʯʘʡʥʦʛʦ ʬʘʟʘʥʘ. ʋ ʉʐɸ, ɭʚʨʦʧʽ, ʈʦʩʽʾ ʪʘ ʋʢʨʘʾʥʽ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʝʨʤʘʭ ʟ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʽʚ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʥʘʩʘʤʧʝʨʝʜ ʤ'ʷʩʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʠʩʣʠʚʩʴʢʦʛʦ ʬʘʟʘʥʘ. 

ʄ'ʷʩʦ ʬʘʟʘʥʽʚ ʻ ʮʽʥʥʠʤ ʜʽʻʪʠʯʥʠʤ ʧʨʦʜʫʢʪʦʤ. ɺʦʥʦ ʤʽʩʪʠʪʴ 68,87 % ʚʦʜʠ; 

28,49 % ʙʽʣʢʘ; 0,5 % ʘʟʦʪʠʩʪʠʭ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ; 0,98 % ʞʠʨʫ; 1,16 % ʟʦʣʠ. 

ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʜʽʻʪʠʯʥʠʤʠ ʪʘ ʭʘʨʯʦʚʠʤʠ ʷʢʦʩʪʷʤʠ ʚʚʘʞʘʻʪʴʩʷ ʢʨʘʱʠʤ ʟʘ 

ʤ'ʷʩʦ ʜʦʤʘʰʥʴʦʾ ʧʪʠʮʽ [190]. 

ɺ ʋʢʨʘʾʥʽ ʬʘʟʘʥʠ ʻ ʱʝ ʜʦʩʠʪʴ ʝʢʟʦʪʠʯʥʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʧʪʠʮʝʶ. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʾʭ 

ʨʦʟʚʝʜʝʥʥʷʤ, ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʅʘʡʙʽʣʴʰʦʶ ʬʝʨʤʦʶ ʟ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʽʚ ʚ ʋʢʨʘʾʥʽ ʻ ʇʨɸʊ çɸʛʨʦ-ʉʦʶʟè. 

ʌʘʟʘʥʠ ʚʝʜʫʪʴ ʧʝʨʝʚʘʞʥʦ ʥʘʟʝʤʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ʄʘʩʘ ʩʘʤʮʽʚ ʪʘ ʩʘʤʦʢ 

ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, ʧʽʜʚʠʜʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʘ ʩʝʟʦʥʫ, ï ʫ ʩʘʤʮʽʚ ʚʽʜ 900 ʜʦ 

2000 ʛ, ʘ ʫ ʩʘʤʦʢ ï ʚʽʜ 710 ʜʦ 1350 ʛ [189]. ʉʪʘʪʝʚʠʡ ʜʠʤʦʨʬʽʟʤ ʫ ʮʠʭ ʧʪʘʭʽʚ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʨʦʟʤʽʨʘʭ ʪʘ ʟʘʙʘʨʚʣʝʥʥʽ, ʘ ʩʪʘʪʝʚʦʾ ʟʨʽʣʦʩʪʽ ʜʨʽʙʥʽ ʚʠʜʠ ʜʦʩʷʛʘʶʪʴ 

ʜʦ ʨʦʢʫ, ʘ ʢʨʫʧʥʽ ï ʥʘ ʜʨʫʛʦʤʫïʪʨʝʪʴʦʤʫ ʨʦʮʽ ʞʠʪʪʷ [188]. ʆʩʥʦʚʥʠʤ ʢʦʨʤʦʤ ʫ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʜʣʷ ʬʘʟʘʥʽʚ ʻ ʧʝʨʝʚʘʞʥʦ ʨʦʩʣʠʥʥʘ ʾʞʘ: ʪʨʘʚʘ, ʢʚʽʪʠ, ʷʛʦʜʠ, 

ʥʘʩʽʥʥʷ, ʙʨʫʥʴʢʠ. ʂʨʽʤ ʪʦʛʦ, ʬʘʟʘʥʠ ʧʦʾʜʘʶʪʴ ʨʽʟʥʠʭ ʢʦʤʘʭ, ʧʘʫʢʽʚ ʪʘ ʤʦʣʶʩʢʽʚ, 
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ʽʥʦʜʽ ʜʨʽʙʥʠʭ ʷʱʽʨʦʢ, ʟʤʽʡ ʪʘ ʤʠʰʦʧʦʜʽʙʥʠʭ ʛʨʠʟʫʥʽʚ [189]. ɺ ʫʤʦʚʘʭ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʘʤ ʥʝʦʙʭʽʜʥʘ ʧʦʚʥʦʮʽʥʥʘ ʛʦʜʽʚʣʷ, ʟʙʘʣʘʥʩʦʚʘʥʘ 

ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʤʽʥʥʘ ʝʥʝʨʛʽʷ, ʩʠʨʠʡ ʧʨʦʪʝʾʥ, ʩʠʨʘ ʢʣʽʪʢʦʚʠʥʘ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʾʭ ʨʦʩʪʫ. ʆʧʪʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʽ 

ʝʬʝʢʪʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʙʝʟ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʟʘ ʧʦʞʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʨʘʮʽʦʥʫ [191]. ɺʩʽ ʥʝʦʙʭʽʜʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʙʽʣʢʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, 

ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʠ ʪʦʱʦ) ʤʘʶʪʴ ʙʫʪʠ ʚ ʢʦʨʤʘʭ ʜʣʷ ʧʪʠʮʽ ʚ ʧʨʠʡʥʷʪʥʽʡ, 

ʟʘʩʚʦʶʚʘʥʽʡ ʬʦʨʤʽ ʧʨʦʪʷʛʦʤ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦʙ ʜʦʩʷʛʪʠ ʙʘʞʘʥʠʭ ʮʽʣʝʡ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʨʘʮʽʦʥʽ ʬʘʟʘʥʽʚ ʫʤʽʩʪ ʧʨʦʪʝʾʥʫ ʚʽʜʽʛʨʘʻ ʚʘʛʦʤʫ ʨʦʣʴ, ʧʨʦʪʝ ʡʦʛʦ 

ʨʽʚʝʥʴ ʫ ʢʦʨʤʦʩʫʤʽʰʘʭ ʪʘ ʢʦʨʤʘʭ ʟ ʚʽʢʦʤ ʬʘʟʘʥʽʚ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ. ɺʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʘʢʦʞ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʧʨʦʪʝʾʥʫ, ʥʘʩʘʤʧʝʨʝʜ ʫʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ. ɺʘʞʣʠʚʠʤ ʻ ʟʙʘʣʘʥʩʦʚʘʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ ʟ ʢʦʨʤʦʤ, ʾʭ 

ʥʘʜʣʠʰʦʢ ʯʠ ʥʝʩʪʘʯʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʤʦʣʦʜʥʷʢʫ. ʊʘʢ, 

ʜʝʬ̔ʮʠʪ ʘʨʛʽʥʽʥʘ ʫ ʨʘʮʽʦʥʽ ʬʘʟʘʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʘʥʽʙʘʣʽʟʤʫ, ʘ ʥʘʜʣʠʰʦʢ 

ʩʧʨʠʯʠʥʷʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʽʩʪʦʢ ʧʪʠʮʽ [192]. ʇʠʪʘʥʥʷ ʱʦʜʦ ʨʽʚʥʷ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 

ʚ ʢʦʨʤʦʩʫʤʽʰʽ ʬʘʟʘʥʽʚ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʩʫʧʝʨʝʯʣʠʚʽʰʠʭ. ʊʘʢ, ʫ ʚʽʮʽ ʟ 1 ʜʦ 30 ʜʥʽʚ 

ʫʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʨʘʮʽʦʥʽ ʬʘʟʘʥʷʪ ʤʘʻ ʙʫʪʠ 15ï32 %, ʫ ʚʽʢʦʚʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

30 ʜʥʽʚ ī 22ï27 %, ʫ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʝʨʽʦʜ 17ï25 %, ʫ ʥʝʧʨʦʜʫʢʪʠʚʥʠʡ ī 14ï18 %. 

ʇʨʠ ʮʴʦʤʫ, ʫʧʨʦʜʦʚʞ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʽʚ ʢʽʣʴʢʽʩʪʴ ʦʙʤʽʥʥʦʾ 

ʝʥʝʨʛʽʾ ʫ ʾʭ ʨʘʮʽʦʥʘʭ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 255ï275 ʢʢʘʣ [193ï196]. 

ʉʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʛʦʜ̔ʚʣʽ 

ʬʘʟʘʥʽʚ ʚ ʋʢʨʘʾʥʽ. ʊʘʢʦʞ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ 

ʟʘ ʚʠʨʦʱʫʚʘʥʥ ̫ʮʽʻʾ ʧʪʠʮʽ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʜʫʞʝ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ 

ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʦʞʠʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʘʢʪʠʚʘʮʽʾ ʾʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʥʘʤ ʥʝ ʚʜʘʣʦʩʷ ʟʥʘʡʪʠ ʜʘʥʠʭ 

ʱʦʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʪʨʠʤʘʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʥʘ ʪʣʽ ʜʽʾ ʙʦ̔ʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɺʝʨʤʠʪʝʭʥʦʣʦʛʽʷ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʨʠʤʘʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʫ ʚʠʨʽʰʝʥʥʽ ʮʽʻʾ 
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ʧʨʦʙʣʝʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ. ʉʘʤʝ 

ʪʦʤʫ ʚʠʥʠʢʣʘ ʥʘʛʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʱʦʜʦ ʧʦʰʫʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʜʝʰʝʚʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ, ʯʦʤʫ ʽ 

ʧʨʠʩʚʷʯʝʥʘ ʮʷ ʨʦʙʦʪʘ.  

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʦʤʘʩʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʙʘʛʘʪʘ ʥʘ ʩʠʨʠʡ 

ʧʨʦʪʝʾʥ, ʘ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚ ʦʩʥʦʚʥʦʤʫ ʨʘʮʽʦʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʘʢʪʠʚʘʮʽʷ ʾʭ ʨʦʩʪʫ  ̔ ʨʦʟʚʠʪʢʫ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʞʠʚʦʾ ʤʘʩʠ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʙʽʢʦʨʤʫ ʫ ʛʦʜʽʚʣʽ 

ʬʘʟʘʥʷʪ ʻ ʩʠʨʠʡ ʧʨʦʪʝʾʥ. ʇʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʙʽʣʢʘ ʫ ʢʦʤʙʽʢʦʨʤ ̔ʧʪʠʮʽ ʤʦʞʣʠʚʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ. ʉʘʤʝ ʥʘ ʚʠʨʽʰʝʥʥ ̫ ʮʠʭ ʧʠʪʘʥʴ ʩʧʨʷʤʦʚʘʥʘ 

ʨʦʟʨʦʙʢʘ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʩʧʨʠʷʪʠʤʝ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʪʠʮʽ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1. ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʫʧʨʦʜʦʚʞ 2013ï2017 ʨʦʢʽʚ ʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʤʫ (ʥʠʥʽ ɼʥʽʧʨʦʚʩʴʢʦʤʫ) ʜʝʨʞʘʚʥʦʤʫ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩ ̫ʟʘ ʟʘʛʘʣʴʥʦʶ ʩʭʝʤʦʶ (ʨʠʩ. 2.1).  

ʄʦʜʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ ʽʤ. ʧʨʦʬ. ʃ. ɸ. ʍʨʠʩʪʻʚʦʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʅʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ ʧʨʦʮʝʩʠ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ʚʝʨʤʠʬʝʨʤʠ ʊʆɺ çʇʨʠʨʦʜʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾè, ʤ. ɿʘʧʦʨʽʞʞʷ. ʅʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʚʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʬʘʟʘʥʷʪ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ʇʨɸʊ çɸʛʨʦ-ʉʦʶʟè. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ: ʚʝʨʤʠʢʫʣʴʪʫʨʫ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ E. fetida ʟ ʚʝʨʤʠʬʝʨʤʠ ʊʆɺ çʇʨʠʨʦʜʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾè; 

ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ī ʛʥʽʡ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ 

ʚʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʠʙʽʚ Pleurotus ostreatus, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʽ 

ʩʫʙʩʪʨʘʪʥʽ ʙʣʦʢʠ ʥʘ ʦʩʥʦʚʽ ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʣʫʰʧʠʥʥʷ ʧʽʩʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʛʣʠʚʠ 

ʟʚʠʯʘʡʥʦʾ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʫ ʜʦʙʘʚʢʫ ʛʫʤʽʥʦʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ çɻʫʤʽʣʽʜè (ʊʋ ʋ 15.7-00493675-004:2009), ʷʢʘ ʦʪʨʠʤʘʥʘ ʰʣʷʭʦʤ 

ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʥʝʪʦʢʩʠʯʥʦʛʦ ʪʦʨʬʫ ʟ ʚʠʩʦʢʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʱʦ ʙʫʣʘ ʦʮʽʥʝʥʘ ʟʘ ʩʢʨʠʥʽʥʛʦʚʦʶ ʩʠʩʪʝʤʦʶ [197ï199]. ɿʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɻʫʤʽʣʽʜ ʷʚʣʷʻ ʩʦʙʦʶ ʚ'ʷʟʢʫ ʨʽʜʠʥʫ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʟʘʧʘʭʦʤ ʟ ʨʅ ī 12, ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ī 11 %, ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ī 9 %, ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ī 50 %. ʋ 

ʜʦʩʣʽʜʞʝʥʥ̔  ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʣʦʜʥʷʢ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. 
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ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʫ 

ʬʫʥʢʮʽʶ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʝʥʟʠʤʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ 

ʾʭʥʴʦʾ ʙʽʦʤʘʩʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ 

ʜʦʙʘʚʢʠ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʫ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʚʧʣʠʚ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʥʘ ʧʨʦʮʝʩʠ ʨʦʟʤʥʦʞʝʥʥʷ ʯʝʨʚʦʥʦʛʦ 

ʈʠʩ. 2.1. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʜʦʩʣʽʜʞʝʥʴ  
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ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʽ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʙʽʦʛʫʤʫʩʫ, ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʾʾ ʟʘʛʘʣʴʥʫ 

ʝʥʟʠʤʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɺʠʟʥʘʯʘʣʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ, ʦʪʨʠʤʫʚʘʣʠ 

ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʫ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʚʯʘʣʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʾʾ ʚʧʣʠʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ 

ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ.  

 

2.2. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʟʘʛʘʣʴʥʦʾ 

ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʾʾ ʙʽʦʤʘʩʠ 

 

ʋ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʚʝʜʝʥʘ ʩʝʨʽʷ ʜʦʩʣʽʜʽʚ ʟ ʚʠʚʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ɻʫʤʽʣʽʜʫ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ, ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽ ʁ

ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʪʘ ʝʥʟʠʤʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʾʾ 

ʙʽʦʤʘʩʠ. ʂʦʥʮʝʥʪʨʘʮʽʾ ɻʫʤʽʣʽʜʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʚ ʩʫʤʘʨʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʛʫʤʽʥʦʚʠʭ ʽ ʬʫʣʴʚʦʚʠʭ ʢʠʩʣʦʪ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ  ʢʽʣʦʛʨʘʤ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʩʫʙʩʪʨʘʪʫ.  

ʋ ʤʦʜʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʩʽʤ ʛʨʫʧ: ʦʜʥʘ ʢʦʥʪʨʦʣʴʥʘ (ʂ) 

ʪʘ ʰʽʩʪʴ ʜʦʩʣʽʜʥʠʭ (ɯ, ɯɯ, ɯɯɯ, ɯV, V, Vɯ) ʧʦ 50 ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ ʫ 

ʢʦʞʥʽʡ ʛʨʫʧʽ. ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ʪʨʠʢʨʘʪʥʘ. ʏʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʩʪʘʥʦʚʠʚ 90 ʜʽʙ. ʇʦʞʠʚʥʠʤ ʩʫʙʩʪʨʘʪʦʤ ʩʣʫʛʫʚʘʣʘ ʩʫʤʽʰ ʟ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʛʥʦʶ ɺʈʍ ʪʘ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʠʙʽʚ ʛʣʠʚʠ ʟʚʠʯʘʡʥʦʾ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 9:1. ʋ ʢʦʥʪʨʦʣʴʥ̔ʡ ʛʨʫʧ ̔ ʜʦ ʩʫʙʩʪʨʘʪʫ ʜʦʜʘʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʫ 

ʚʦʜʫ. ʋ ʩʫʙʩʪʨʘʪʠ ʜʣʷ ʜʦʩʣʽʜʥʠʭ  ʚʘʨʽʘʥʪʽʚ ɯ, ɯɯ, ɯɯɯ, ɯV, V, Vɯ ʚʥʦʩʠʣʠ ʨʦʟʯʠʥʠ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʟ ʽʥʪʝʨʚʘʣʦʤ 1 ʨʘʟ ʥʘ 30 ʜ̔ ʙ ʟ ʨʦʟʨʘʭʫʥʢʫ, 

ʚʽʜʧʦʚʽʜʥʦ: 6,0 ʤʛ; 10,0; 14,0; 20,0; 24,0; 30,0 ʤʛ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʥʘ ʢʽʣʦʛʨʘʤ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ɺʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 20ï24 Üʉ ʪʘ ʚʦʣʦʛʦʩʪʽ ʩʫʙʩʪʨʘʪʫ 65ï75 %. 
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ʄʘʩʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʚʠʟʥʘʯʘʣʠ ʦʜʠʥ ʨʘʟ ʥʘ 30 ʜ̔ ʙ ʫ 

ʢʦʥʪʨʦʣʽ ʽ ʜʦʩʣʽʜʽ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʟʚʘʞʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʥʘ ʚʘʛʘʭ ʤʦʜʝʣ ̔

FR - H  - 150 ʪʘ ʦʜʥʦʯʘʩʥʦ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ.  

ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʟ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧ ʰʚʠʜʢʦ ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʽ ʟʘʡʚʫ ʚʦʣʦʛʫ ʚʠʜʘʣʷʣʠ 

ʬʽʣʴʪʨʫʚʘʣʴʥʠʤ ʧʘʧʝʨʦʤ. ɿ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟ ʥʝʦʯʠʱʝʥʠʤ ʢʠʰʝʯʥʠʢʦʤ 

ʦʪʨʠʤʫʚʘʣʠ ʛʦʤʦʛʝʥʘʪ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʣʠ ʧʨʦʪʝʦʣʽʪʠʯʥʫ, ʘʤʽʣʦʣʽʪʠʯʥʫ ʪʘ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ.  

 

2.3. ʄʝʪʦʜʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʤʘʩʠ, ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʙʽʦʛʫʤʫʩʫ 

 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʫ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʦʩʣʽʜʘʭ ʷʢ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʛʥʦʶ ɺʈʍ ʪʘ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʛʨʠʙʽʚ ʛʣʠʚʠ ʟʚʠʯʘʡʥʦʾ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 9:1. ʇʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʟʘʩʝʣʷʣʠ 

ʯʝʨʚʦʥʠʤʠ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʤʠ ʯʝʨʚ'ʷʢʘʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ ʢʽʣʴʢʦʩʪʽ 14 ʪʠʩ. ʥʘ ʣʦʞʝ. 

ʉʚʽʞʠʡ ʩʫʙʩʪʨʘʪ ʚ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʰʘʨʦʤ 7ï10 ʩʤ ʨʦʟʧʦʜʽʣʷʣʠ ʧʦ ʚʩʽʡ 

ʧʦʚʝʨʭʥʽ ʙʫʨʪʘ 1 ʨʘʟ ʥʘ 7ï10 ʜʽʙ ʪʘ ʟʚʦʣʦʞʫʚʘʣʠ ʚʦʜʦʶ. ʋ ʧʨʠʤʽʱʝʥʥʽ 

ʧʽʜʪʨʠʤʫʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʜʽʘʧʘʟʦʥʽ 20ï24 Üʉ ʪʘ ʚʦʣʦʛʽʩʪʴ ʩʫʙʩʪʨʘʪʫ ʚ ʜʽʘʧʘʟʦʥʽ 

65ï75 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʫʤʦʚʘʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɺʠʜʽʣʷʣʠ 

ʢʦʥʪʨʦʣʴʥʽ ʪʘ ʜʦʩʣʽʜʥʽ ʙʫʨʪʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʣʠʩʷ ʪʠʤ, ʱʦ ʫ ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ ʚʥʦʩʠʣʠ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʫ ʜʦʙʘʚʢʫ çɻʫʤʽʣʽʜè ʟ ʨʦʟʨʘʭʫʥʢʫ 15,0 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ 

ʚʠʛʣʷʜʽ ʨʦʟʯʠʥʫ 1 ʨʘʟ ʥʘ ʤʽʩʷʮʴ, ʘ ʫ ʢʦʥʪʨʦʣʴʥʽ ï ʪʦʪʦʞʥʽʡ ʦʙ'ʻʤ ʚʦʜʠ. 

 ʋʧʨʦʜʦʚʞ 6 ʤʽʩʷʮʽʚ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʙʫʨʪʽʚ ʚʽʜʙʠʨʘʣʠ ʪʦʯʢʦʚʽ ʧʨʦʙʠ 

ʙʽʦʛʫʤʫʩʫ ʨʘʟʦʤ ʟ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ, ʟ ʷʢʠʭ ʛʦʪʫʚʘʣʠ ʩʝʨʝʜʥʽ ʧʨʦʙʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʜʠʥʘʤʽʢʠ ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ ï ʢʦʞʥʽ 45 ʜʽʙ ʪʘ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ï 90 ʜʽʙ. 

ʅʘ 135-ʪʫ ʪʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʙʫʨʪʽʚ 

ʚʽʜʙʠʨʘʣʠ ʪʦʯʢʦʚʽ ʧʨʦʙʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʱʫʧʘ, ʟ ʷʢʠʭ ʛʦʪʫʚʘʣʠ 
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ʩʝʨʝʜʥʽ ʧʨʦʙʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ ʪʘ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʭʾ ʙʽʦʤʘʩʠ. 

ɿʨʘʟʢʠ ʙʽʦʛʫʤʫʩʫ ʚʠʩʫʰʫʚʘʣʠ ʫ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 105Ñ2 Üʉ, 

ʧʦʪʽʤ ʧʦʜʨʽʙʥʶʚʘʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʤʣʠʥʽ ʪʘ ʧʨʦʩʽʶʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʟ 

ʜʽʘʤʝʪʨʦʤ ʦʪʚʦʨʽʚ 1 ʤʤ.  

ʇʨʦʪʝʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ɺʽʣʴʰʪʝʪʪʝʨʘ ʽ 

ɺʘʣʴʜʰʤʽʜʪïʃʝʡʪʮʷ ʚ ʤʦʜʠʬʽʢʘʮʽʾ [200], ʚʠʤʽʨʶʚʘʣʠ ʚ ʦʜ/ʛ. ʄʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʟʥʘʯʝʥʥʽ ʚʽʣʴʥʠʭ ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʫ ʩʧʠʨʪʦʚʠʭ ʨʦʟʯʠʥʘʭ ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ 

ʧʦʣʽʧʝʧʪʠʜʽʚ.  

ɸʢʪʠʚʥʽʩʪʴ Ŭ-ʘʤʽʣʘʟʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ Carawey [201, 202], ʷʢʠʡ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʢʦʣʦʨʠʤʝʪʨʠʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʨʦʭʤʘʣʴʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʜʦ ʪʘ ʧʽʩʣʷ ʡʦʛʦ ʝʥʟʠʤʘʪʠʯʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʠʥʴʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ; ʚʠʤʽʨʶʚʘʣʠ ʚ ʛ/(ʛʦʜῒʛʙʽʦʤʘʩʠ). 

ʎʝʣʶʣʦʟʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʪʨʽʻʚʦʾ ʩʦʣʽ 

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ [203], ʚʠʤʽʨʶʚʘʣʠ ʚ ʦʜ/ʛ. ʄʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʮʫʢʨʽʚ, ʱʦ ʚʽʜʥʦʚʣʶʶʪʴʩʷ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʽʾ ʝʥʟʠʤʽʚ 

ʮʝʣʶʣʦʣʽʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʥʘʪʨʽʻʚʫ ʩʽʣʴ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ (Na-ʂʄʎ).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʾʾ ʧʨʦʤʠʚʘʣʠ 

ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʪʘ ʚʤʽʩʪ ʢʠʰʝʯʥʠʢʫ ʯʝʨʚôʷʢʽʚ ʦʯʠʱʘʣʠ, ʚʠʪʨʠʤʫʶʯʠ 

ʧʨʦʪʷʛʦʤ 2-ʭ ʜʽʙ ʥʘ ʚʦʣʦʛʦʤʫ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ ʧʘʧʝʨʽ [204]. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʙʽʦʤʘʩʫ ʯʝʨʚ'ʷʢʽʚ, ʦʢʨʝʤʦ ʟ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʠʭ ʛʨʫʧ, ʚʠʩʫʰʫʚʘʣʠ ʫ ʧʦʪʦʮʽ 

ʪʝʧʣʦʛʦ ʧʦʚʽʪʨʷ ʽʟ ʜʦʩʫʰʫʚʘʥʥʷʤ ʫ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 105 Üʉ. 

ʂʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʤʽʩʪʦʤ ʟʦʣʠ, ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, 

ʞʠʨʫ ʪʘ ʢʣʽʪʢʦʚʠʥʠ. ɺʠʩʫʰʝʥʫ ʙʽʦʤʘʩʫ ʯʝʨʚôʷʢʽʚ ʧʦʜʨʽʙʥʶʚʘʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ 

ʤʣʠʥʽ ʪʘ ʧʨʦʩʽʶʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʟ ʜʽʘʤʝʪʨʦʤ ʦʪʚʦʨʽʚ 1 ʤʤ. 

ʋ ʙʽʦʤʘʩʽ ʪʘ ʢʦʨʤʦʚʽʡ ʜʦʙʘʚʮʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ: 

ī ʟʦʣʠ ī ʧʨʦʞʘʨʁʚʘʥʥʷʤ ʟʨʘʟʢʘ ʫ ʤʫʬʝʣʴʥʽʡ ʧʝʯʽ ʟʘ ɼʉʊʋ ISO 5984: 2004 

[205];  

ī ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ī ʟʘ ʤʝʪʦʜʦʤ ʂ'ʣ̒ʴʜʘʣʷ [206]; 
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ī ʞʠʨʫ ī ʤʝʪʦʜʦʤ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟʚʘʞʝʥʦʾ ʧʨʦʙʠ ʨʦʟʯʠʥʥʠʢʦʤ ʪʘ ʟʚʘʞʝʥʥʷʤ 

ʟʥʝʞʠʨʝʥʦʛʦ ʟʘʣʠʰʢʫ ʟʘ ɼʉʊʋ ISO 6492: 2003 [207]; 

ī ʩʠʨʦʾ ʢʣʽʪʢʦʚʠʥʠ ī ʟʘ ɼʉʊʋ ISO 6865: 2004 [208]; 

ī ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ī ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ɻʆʉʊ 30178-96 [209]; 

ī ʢ̔ ʣʴʢʽʩʪʴ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ɼʉʊʋ 7083:2009 [210]; 

ī ʤʽʢʨʦʬʣʦʨʫ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʙʽʦʛʫʤʫʩʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʦʧʠʩʘʥʠʤʠ 

ʤʝʪʦʜʘʤʠ [211]. 

 

2.4. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʬʘʟʘʥʷʪ 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʜʦʩʣʽʜ ʟ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ ʙʫʚ 

ʧʨʦʚʝʜʝʥʽ ʟʛʽʜʥʦ ʟʽ ʩʭʝʤʦʶ, ʥʘʚʝʜʝʥʦʶ ʫ ʪʘʙʣʠʮʽ 2.1. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʠʯʥʠʤ 

ʧʨʠʡʦʤʦʤ ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʣʽʜʫ ʥʘ ʧʪʠʮʽ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʧʨʠʥʮʠʧ ʘʥʘʣʦʛʽʯʥʠʭ ʛʨʫʧ. 

 

ʊʘʙʣʠʮʷ 2.1 

ʉʭʝʤʘ ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʣʽʜʫ 

ɺʽʢʦʚʠʡ 

ʧʝʨʽʦʜ, ʜʽʙ 

ɻʨʫʧʘ 

ʢʦʥʪʨʦʣʴʥʘ 
ʜʦʩʣʽʜʥʘ 

ɯ ɯɯ ɯɯɯ 

 

1ī7  

ʆʩʥʦʚʥʠʡ 

ʢʦʤʙʽʢʦʨʤ 

(ʆʂ) 

ʆʂ + ʢʦʨʤʦʚʘ 

ʜʦʙʘʚʢʘ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

0,75 % ʚʽʜ ʆʂ 

ʆʂ + ʢʦʨʤʦʚʘ 

ʜʦʙʘʚʢʘ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

1,5 % ʚʽʜ ʆʂ 

ʆʂ + ʢʦʨʤʦʚʘ 

ʜʦʙʘʚʢʘ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

2,0 % ʚʽʜ ʆʂ 

8ī14  ʆʂ ʆʂ + ʢʦʨʤʦʚʘ 

ʜʦʙʘʚʢʘ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

1,5 % ʚʽʜ ʆʂ 

ʆʂ + ʢʦʨʤʦʚʘ 

ʜʦʙʘʚʢʘ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

2,5 % ʚʽʜ ʆʂ 

ʆʂ + ʢʦʨʤʦʚʘ 

ʜʦʙʘʚʢʘ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

3,5 % ʚʽʜ ʆʂ 

15ī35  ʆʂ 

 

ʂʦʥʪʨʦʣʴʥʫ ʪʘ ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ ʧʦ 50 ʬʘʟʘʥʷʪ ʫ ʢʦʞʥʽʡ ʬʦʨʤʫʚʘʣʠ ʟ ʧʪʠʮʽ 

ʜʦʙʦʚʦʛʦ ʚʽʢʫ. ɿ 1-ʾ ʜʦ 21-ʾ ʜʦʙʠ ʪʘ ʟ 22-ʾ ʜʦ 35-ʾ ʜʦʙʠ ʬʘʟʘʥʷʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʦʪʨʠʤʫʚʘʣʠ ʦʩʥʦʚʥʽ ʢʦʤʙʽʢʦʨʤʠ ʽʟ ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, 
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ʚʽʜʧʦʚʽʜʥʦ, 24,5 ʪʘ 21,1 %. ʇʪʠʮʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʚʚʦʜʠʣʠ ʢʦʨʤʦʚʫ 

ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʷʢʫ ʦʪʨʠʤʫʚʘʣʠ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚ'ʷʢʽʚ, ʚʠʨʦʱʝʥʠʭ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ. ʌʘʟʘʥʷʪʘ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʥʝ ʦʪʨʠʤʫʚʘʣʠ. ʋʚʝʜʝʥʥʷ ʚʠʩʫʰʝʥʦʾ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʘʛʦʚʦʛʦ ʜʦʟʫʚʘʥʥʷ ʪʘ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʛʦ 

ʟʤʽʰʫʚʘʥʥʷ. ɼʦʩʪʫʧ ʧʪʠʮʽ ʜʦ ʚʦʜʠ ʽ ʢʦʨʤʫ ʙʫʚ ʚʽʣʴʥʠʤ. ʊʨʠʚʘʣʽʩʪʴ ʜʦʩʣʽʜʫ 

ʩʪʘʥʦʚʠʣʘ 35 ʜʽʙ. ʇʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʪʠʞʥʷ ʞʠʪʪʷ ʬʘʟʘʥʷʪʘʤ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ 

ʢʦʨʤ ʜʦʜʘʚʘʣʠ 0,75 % ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʽʜ ʤʘʩʠ ʢʦʤʙʽʢʦʨʤʫ, ʥʘ ʜʨʫʛʠʡ ʪʠʞʜʝʥʴ 

ï 1,5 %. ʇʪʠʮʷ ɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʣʘ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʫ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ 

ʫ ʢʽʣʴʢʦʩʪʽ 1,5 %, ʥʘ ʜʨʫʛʠʡ ï 2,5 % ʚʽʜ ʤʘʩʠ ʢʦʤʙʽʢʦʨʤʫ. ʌʘʟʘʥʷʪʘʤ ɯɯɯ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʫ ʚʽʮʽ ʚʽʜ 1 ʜʦ 7 ʜʽʙ ʜʦʜʘʚʘʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʽʣʴʢʦʩʪʽ 

2,0 %, ʥʘ ʜʨʫʛʠʡ ʪʠʞʜʝʥʴ ʞʠʪʪʷ ï 3,5 % ʚʽʜ ʤʘʩʠ ʢʦʤʙʽʢʦʨʤʫ. 

ʋ ʢʦʤʧʣʝʢʩ ̔ ʇʨɸʊ çɸʛʨʦ-ʉʦʶʟè, ʜʝ ʚʠʨʦʱʫʚʘʣʠ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ 

ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʣʠ ʩʘʥʽʪʘʨʥʽ ʟʘʭʦʜʠ ʧʨʦʪʠ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʪʠʮʽ.  

ɹʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʚʽʜ ʬʘʟʘʥʽʚ ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʜʣʷ ʙʽʦʭʽʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʙʠʨʘʣʠ ʥʘ 14-ʪʫ, 28-ʪʫ ʪʘ 35-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʫ. ɼʣʷ ʮʴʦʛʦ ʧʦ 5 ʧʪʠʮ ɹ

ʟ ʢʦʞʥʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʜʝʢʘʧʽʪʫʚʘʣʠ ʧʽʜ ʣʝʛʢʠʤ ʝʬʽʨʥʠʤ ʥʘʨʢʦʟʦʤ ʪʘ ʟʙʠʨʘʣʠ 

ʢʨʦʚ. ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʧʪʠʮʝʶ, ʷʢʘ ʙʫʣʘ ʟʘʜʽʷʥʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʧʨʦʚʦʜʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʦʣʦʞʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡè 

(ʉʪʨʘʩʙʫʨʛ, 1986), çɿʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭè, 

ʫʭʚʘʣʝʥʠʭ ɯ ʅʘʮʽʦʥʘʣʴʥʠʤ ʢʦʛʨʝʩʦʤ ʟ ʙʽʦʝʪʠʢʠ (ʂʠʾʚ, 2001). 

ʋ ʟʨʘʟʢʘʭ ʢʨʦʚʽ, ʩʪʘʙʽʣʽʟʦʚʘʥʦʾ ʛʝʧʘʨʠʥʦʤ, ʚʠʟʥʘʯʘʣʠ: ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ 

(ʛʝʤʦʛʣʦʙʽʥʮʽʘʥʽʜʥʠʤ ʤʝʪʦʜʦʤ ʟ ʘʮʝʪʦʥʮʽʘʥʛʽʜʨʠʥʦʤ), ʧʦʢʘʟʥʠʢ ʛʝʤʘʪʦʢʨʠʪʫ ï 

ʫʥʽʬʽʢʦʚʘʥʠʤ ʤʽʢʨʦʤʝʪʦʜʦʤ ʫ ʤʦʜʠʬʽʢʘʮʽʾ ʁ. ʊʦʜʦʨʦʚʘ [212], ʢʽʣʴʢʽʩʪʴ 

ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʣʝʡʢʦʮʠʪʽʚ ï ʰʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʫ ʫ ʣʽʯʠʣʴʥʽʡ ʩʽʪʮʽ ʢʘʤʝʨʠ ɻʦʨʷʻʚʘ; 

ʣʝʡʢʦʛʨʘʤʫ ʚʠʟʥʘʯʘʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʝʪʦʜʦʤ ʫ ʬʽʢʩʦʚʘʥʠʭ ʤʘʟʢʘʭ ʢʨʦʚʽ, 

ʟʘʙʘʨʚʣʝʥʠʭ ʟʘ ʈʦʤʘʥʦʚʩʴʢʠʤïɻʽʤʟʘ [212], ʽʥʜʝʢʩʠ ʝʨʠʪʨʦʮʠʪʽʚ (ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ 

ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʝʨʠʪʨʦʮʠʪʽ (MCH), ʩʝʨʝʜʥʽʡ ʦʙ'ʻʤ ʝʨʠʪʨʦʮʠʪʽʚ (MCV)) ī 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ. 
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ɹʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʬʘʟʘʥʽʚ ʫʩʽʭ ʛʨʫʧ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʙʽʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ çMiura 200è (ɯʪʘʣʽʷ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʙʦʨʽʚ ʨʝʘʛʝʥʪʽʚ High Technology (ʉʐɸ), PZ Cormay S.A. (ʇʦʣʴʱʘ) ʪʘ Spinreact 

S.A. (ɯʩʧʘʥʽʷ) ʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʮʝʥʪʨʽ ʙʽʦʙʝʟʧʝʢʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʨʝʩʫʨʩʽʚ ɸʇʂ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ. ʄʘʩʫ ʪʽʣʘ ʧʪʠʮʽ ʚʠʟʥʘʯʘʣʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʟʚʘʞʫʚʘʥʥʷʤ ʥʘ ʚʘʛʘʭ FR-H-150 ʪʘ Professional digital table top 

scale 500g/0.01g. 

ʉʪʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Excel 2007, ʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʽʟʥʠʮʽ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. 
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ʈʆɿɼɯʃ 3 

ʈɽɿʋʃʔʊɸʊʀ ɺʃɸʉʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

3.1. ʇʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ 

 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪ ̔

ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ ʜʠʥʘʤʽʢʫ ʨʦʩʪʫ ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ 

ʬʫʥʢʮʽʶ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ. ʈʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʯʝʨʚôʷʢʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʠʨʦʩʪʦʤ ʾʭ ʙʽʦʤʘʩʠ. ʋ ʪʘʙʣʠʮʽ 3.1. ʥʘʚʝʜʝʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʧʣʠʚʫ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪ ̔ ɻʫʤʽʣʽʜʫ ʥʘ ʜʠʥʘʤʽʢʫ 

ʥʘʢʦʧʠʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʙʽʦʤʘʩʠ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ʊʘʙʣʠʮʷ 3.1 

ɼʠʥʘʤʽʢʘ ʥʘʢʦʧʠʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ,  

MÑm, n=150 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05; ** ï ʨ<0,01 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 3.1., ʥʘ ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧʘʭ ʩʝʨʝʜʥʷ ʤʘʩʘ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ 

 

ɼ̔ ʙ 

 

ɻʨʫʧʘ 

ʢʦʥʪʨʦʣʴ ɯ ɯɯ ɯɯɯ ɯV V Vɯ 

ʂʽʣʴʢʽʩʪʴ ɻʫʤʽʣʽʜʫ, ʤʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʫʙʩʪʨʘʪʫ 

0,0 6,0 10,0 14,0 20,0 24,0 30,0 

1 
0,34Ñ 

0,007 

0,35Ñ 

0,008 

0,34Ñ 

0,006 

0,33Ñ 

0,005 

0,33Ñ 

0,005 

0,33Ñ 

0,005 

0,33Ñ 

0,006 

30 
0,39Ñ 

0,012 

0,44Ñ 

0,018 

0,43Ñ 

0,015 

0,42Ñ 

0,015 

0,44Ñ 

0,013* 

0,42Ñ 

0,011 

0,42Ñ 

0,011 

60 
0,45Ñ 

0,016 

0,48Ñ 

0,016 

0,47Ñ 

0,014 

0,46Ñ 

0,011 

0,47Ñ 

0,008 

0,45Ñ 

0,010 

0,44Ñ 

0,012 

90 
0,39Ñ 

0,009 

0,43Ñ 

0,009** 

0,42Ñ 

0,013 

0,42Ñ 

0,010 

0,41Ñ 

0,009 

0,39Ñ 

0,011 

0,37Ñ 

0,013 
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ʚʘʨʽʶʚʘʣʘ ʚʽʜ 0,33Ñ0,005 ʜʦ 0,35Ñ0,008 ʛ. ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʥʘ 30-ʪʫ ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜʥʷ ʤʘʩʘ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ 

ʩʪʘʥʦʚʠʣʘ 0,39Ñ0,007 ʛ. ʋ ɯ, ɯɯ ʪʘ ɯɯɯ ʛʨʫʧʘʭ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ, 

ʚʽʜʧʦʚʽʜʥʦ, 6,0; 10,0 ʪʘ 14,0 ʤʛ ʟʘ ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʥʘ 1 ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʝʨʝʜʥʷ ʤʘʩʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʙʽʣʴʰʠʣʘʩʴ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 12,8 %; 10,3 ʪʘ 7,7 %, ʚʽʜʧʦʚʽʜʥʦ. ʋ ɯV, V ʪʘ Vɯ  

ʛʨʫʧʘʭ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʜʦ 20,0; 24,0 ʪʘ 30,0 ʤʛ/ʢʛ ʫ ʩʢʣʘʜʽ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʙʫʚ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 12,8 % (ʨ<0,05); 7,7 ʪʘ 

7,7 % ʚʠʱʝ ʚʽʜ ʢʦʥʪʨʦʣʶ. 

ʋ ɯ ʛʨʫʧʽ ʥʘ 30-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜʥʷ ʤʘʩʘ ʦʩʦʙʠʥ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 3,2 % ʪʘ 4,5 % ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ɯɯ ʪʘ ɯɯɯ, V ʽ VI ʛʨʫʧʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚʽʜʥʦʩʥʦ IV ʛʨʫʧʠ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʥʝ ʟʤʽʥʠʚʩʷ. ʅʘ 30-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʫ ʢʽʣʴʢʦʩʪʽ 10,0 ʤʛ/ʢʛ ʩʧʨʠʷʚ ʧʨʠʨʦʩʪʫ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ 

ɯ ʛʨʫʧʠ ʥʘ 2,3 % ʚʽʜʥʦʩʥʦ ɯɯɯ, V ʪʘ VI ʛʨʫʧ, ʘʣʝ ʧʦʨʽʚʥʷʥʦ ʟ IV ʛʨʫʧʦʶ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 2,3 %. ʋ ʮʝʡ ʧʝʨʽʦʜ ʩʝʨʝʜʥʷ ʤʘʩʘ 

ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʯʝʨʚ'ʷʢʽʚ ʫ ʛʨʫʧʽ, ʜʝ ʜʦʜʘʚʘʣʠ ɻʫʤ̔ʣʽʜ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ 

ʢʽʣʴʢʦʩʪʽ 14,0 ʤʛ/ʢʛ, ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 4,8 % ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ IV ʛʨʫʧʠ, ʧʨʦʪʝ 

ʧʦʨʽʚʥʷʥʦ ʟ V ʪʘ VI ʛʨʫʧʘʤʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʟʤʽʥʠʚʩʷ. ʑʦʜʦ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ 

ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ IV ʛʨʫʧʠ ʥʘ 30-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚʠʱʠʤ 

ʥʘ 4,5 %, ʥʽʞ ʫ V ʪʘ VI ʛʨʫʧʘʭ, ʜʝ ʚʽʥ ʙʫʚ ʦʜʥʘʢʦʚʠʤ. 

ʆʪʞʝ, ʥʘ 30-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʡʢʨʘʱʠʡ ʧʦʢʘʟʥʠʢ ʧʨʠʨʦʩʪʫ ʩʝʨʝʜʥʴʦʾ 

ʤʘʩʠ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʚʠʟʥʘʯʘʚʩʷ ʫ ʜʦʩʣʽʜʥʽʡ 

ʛʨʫʧ,̔ ʜʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ɻʫʤʽʣʽʜ ʫ ʢʽʣʴʢʦʩʪ̔  20,0 ʤʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʫʙʩʪʨʘʪʫ. 

ʄʘʩʘ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ï ɯ, ɯɯ, ɯɯɯ, IV, V, VI  ï 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʟʨʦʩʣʘ ʥʘ 14,7 % ʪʘ 25,7; 26,5; 

27,3; 33,3; 27,3; 27,3 %, ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʥʘ 30-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʩʘ ʦʩʦʙʠʥ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚ'ʷʢʘ ʟʨʦʩʪʘʣʘ ʰʚʠʜʰʝ ʟʘ ʢʦʥʪʨʦʣʴ ʫ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʜʦʜʘʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 20,0 ʤʛ/ʢʛ ʥʘʢʦʧʠʯʝʥʥʷ 
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ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʽʜʚʠʱʠʣʦʩʷ ʥʘ 12,8 % (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʪʨʦʣʴʥʦ ʾʛʨʫʧʠ.  

ʅʘ 60-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ɯ, ɯɯ, ɯɯɯ ʪʘ ɯV 

ʛʨʫʧʘʭ ʙʽʦʤʘʩʘ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʯʝʨʚ'ʷʢʘ ʟʙʽʣʴʰʠʣʘʩʴ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 6,7 %; 4,4; 2,2 

ʪʘ 4,4 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ V ʪʘ Vɯ 

ʛʨʫʧʘʭ ʽʩʪʦʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩ ̫ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ.  

ʅʘ 60-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ɯ ʛʨʫʧʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 

6,0 ʤʛ/ʢʛ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʨʽʩʪ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʥʘ 2,1 %; 4,2; 21; 6,3 ʪʘ 

8,3 % ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɯɯ, ɯɯɯ, IV, V ʪʘ VI ʛʨʫʧ, ʚʽʜʧʦʚʽʜʥʦ. ʑʦʜʦ ʤʘʩʠ 

ʦʩʦʙʠʥ ɯɯ ʛʨʫʧʠ ʮʴʦʛʦ ʧʝʨʽʦʜʫ, ʪʦ ʚʦʥʘ ʟʙʽʣʴʰʠʣʘʩ ̫ ʥʘ 2,1 %; 4,3; 6,4 % ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɯɯɯ, V ʪʘ VI ʛʨʫʧ, ʚʽʜʧʦʚʽʜʥʦ. ʇʦʢʘʟʥʠʢʠ ɯɯ ʪʘ IV ʛʨʫʧ ʥʝ ʨʽʟʥʠʣʠʩʷ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʤʘʩʘ ʯʝʨʚ'ʷʢʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 

14,0 ʤʛ/ʢʛ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 2,2 %, ʥʽʞ ʫ IV ʛʨʫʧʽ, ʘʣʝ ʟʨʦʩʣʘ ʥʘ 2,2 ʪʘ 4,3 %, 

ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ V ʪʘ VI  ʛʨʫʧ. ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʫ ʢʽʣʴʢʦʩʪʽ 20,0 ʤʛ/ʢʛ ʩʧʨʠʷʚ ʟʙʽʣʴʰʝʥʥʶ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʥʘ 4,3 ʪʘ 6,3 % ʧʦʨʽʚʥʷʥʦ ʟ ʤʘʩʦ  ʁʦʩʦʙʠʥ V ʪʘ Vɯ ʛʨʫʧ. 

ʋ ʮʝʡ ʧʝʨʽʦʜ ʤʘʩʘ ʯʝʨʚ'ʷʢʽʚ ʫ V ʪʘ Vɯ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ 

ʢʦʥʪʨʦʣʶ.  

ʅʘ 60-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʘʩʘ ʦʩʦʙʠʥ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚ'ʷʢʘ ʟʨʦʩʣʘ ʫ ʢʦʥʪʨʦʣʽ ʪʘ ʫ ɯ, ɯɯ, ɯɯɯ, IV, V, VI ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

15,3 % ʪʘ 9,1; 9,3; 9,5; 6,8; 7,1; 4,8 % ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʧʝʨʽʦʜʫ (30 ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ), ʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥ ̫ʤʘʩʘ 

ʟʨʦʩʣʘ ʥʘ 32,4 % ʪʘ 37,1; 38,2; 39,4; 42,4; 36,4; 33,3 %, ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʥʘ 60-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʡʦʛʦ ʧʦʯʘʪʢʦʤ, ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 20,0 ʤʛ/ʢʛ. ɺ̔ ʜʟʥʘʯʝʥʦ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʩʦʙʠʥʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʨʠ ʚʥʝʩʝʥʥʽ ʜʦ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʫ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 6,0 ʜʦ 20,0 ʤʛ/ʢʛ. 

ʇʦʨʷʜ ʟ ʪʠʤ, ʤʘʩʘ ʯʝʨʚôʷʢʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʫʤʽʣʽʜʫ 24,0 ʪʘ 

30,0 ʤʛ/ʢʛ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ. 
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ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜʥʷ ʤʘʩʘ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʫ ɯ, ɯɯ, ɯɯɯ ʪʘ ɯV 

ʛʨʫʧʘʭ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʨʦʩʣʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 10,3 % (ʨ<0,01), 7,7; 7,7 ʪʘ 5,1 % 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʫ V ʛʨʫʧʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʘ ʥʝʟʥʘʯʥʝ ʫʧʦʚʽʣʴʥʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 5,1 % 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ Vɯ ʛʨʫʧʽ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʪʽʣʴʢʠ ʥʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 6,0 ʤʛ/ʢʛ ʩʫʙʩʪʨʘʪʫ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʙʽʦʤʘʩʘ 

ʯʝʨʚ'ʷʢʽʚ, ʷʢʘ ʙʽʣʴʰʘ ʥʘ 10,3 % (ʨ<0,01), ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧ.̔ 

ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ 

ʢʽʣʴʢʦʩʪʽ 6,0 ʤʛ/ʢʛ ʩʧʨʠʷʚ ʟʙʽʣʴʰʝʥʥʶ ʩʝʨʝʜʥʴʦ ʾʤʘʩʠ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ ʥʘ 2,3 % 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɯɯ  ̔ɯɯɯ ʛʨʫʧ ʪʘ ʥʘ 4,7 %; 9,3 ʽ 14,0 % ʚʽʜʥʦʩʥʦ IV, V ʽ VI ʛʨʫʧ. ʋ 

ʮʝʡ ʧʝʨʽʦʜ ʫ ɯɯ ʛʨʫʧʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʠʨʽʩʪ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʥʘ 2,4 %; 7,1 

ʪʘ 14,9 % ʧʦʨʽʚʥʷʥʦ ʟ IV, V ʪʘ VI ʛʨʫʧʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʦʪʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ɯɯɯ ʛʨʫʧ.̔ ʑʦʜʦ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ ɯɯɯ 

ʛʨʫʧʠ, ʪʦ ʚʦʥʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 2,4 %; 7,1 ʪʘ 11,9 % ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ IV, 

V ʪʘ VI ʛʨʫʧ, ʚʽʜʧʦʚʽʜʥʦ. ʇʦʜʽʙʥʠʡ ʨʽʩʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʨʠ ʚʤʽʩʪʽ 

ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 20,0 ʤʛ/ʢʛ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʟʦʢʨʝʤʘ ʩʝʨʝʜʥʷ 

ʤʘʩʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 4,9 ʪʘ 9,8 %, ʥʽʞ ʫ V ʪʘ VI ʛʨʫʧʘʭ, ʚʽʜʧʦʚʽʜʥʦ. ʋ V ʛʨʫʧʽ 

ʩʝʨʝʜʥʷ ʤʘʩʘ ʯʝʨʚ'ʷʢʘ ʟʨʦʩʣʘ ʥʘ 5,1 % ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ VI ʛʨʫʧʠ. 

ʆʪʞʝ, ʥʘ 90-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʥʘʨʦʱʫʚʘʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʫ ɯ ʛʨʫʧʽ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 

6,0 ʤʛ/ʢʛ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʑʦʜʦ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʥʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʧʝʨʽʦʜʦʤ (60-ʪʘ ʜʦʙʘ), ʪʦ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ï ʷʢ ʫ ʢʦʥʪʨʦʣʽ, ʪʘʢ ʽ ʫ ʜʦʩʣʽʜʥʠʭ ï 

ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ: ʥʘ 13,3 % ï ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʥʘ 

10,4 %; 10,6; 8,7; 12,8; 13,3 15,9 % ï ʫ ɯ; ɯɯ, ɯɯɯ, IV, V ʪʘ VI ʛʨʫʧʘʭ, ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ɯɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʪʠʭ, ʱʦ ʙʫʣʠ ʥʘ 30-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺ ʽʥʰʠʭ ʛʨʫʧʘʭ ʚʦʥʠ ʙʫʣʠ ʥʝʟʥʘʯʥʦ ʥʠʞʯʠʤʠ: ʥʘ 2,3 %; 2,3; 6,8; 7,2 ʪʘ 11,9 % ʫ ɯ, 

ɯɯ, IV, V ʪʘ VI, ʚʽʜʧʦʚʽʜʥʦ. 



62 

 

ʑʦʜʦ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ ʥʘ 90-ʪʫ ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ  ̔ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦ ʚʦʥʘ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ: ʥʘ 14,7 % ï 

ʫ ʢʦʥʪʨʦʣʽ ʪʘ ʥʘ 22,9; 23,5; 27,3; 24,2; 14,2; 12,1 % ʫ ɯ, ɯɯ, ɯɯɯ, IV, V, VI ʛʨʫʧʘʭ, 

ʚ̔ ʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʥʘʡʙʽʣʴʰʝ ʥʘʨʦʱʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚ'ʷʢʘ (27,3 %) ʥʘ 90-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ɯɯɯ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɻʫʤʽʣʽʜʫ 

14,0 ʤʛ/ʢʛ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʟʘ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʚʽʜʙʫʚʘʣʦʩ̫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʢʦʞʥʦʾ ʦʩʦʙʠʥʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ɸʢʪʠʚʥʠʡ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʽʜ ʧʝʨʰʦʛʦ ʜʦ 

30-  ʾʜʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʫ ʢʦʥʪʨʦʣʽ, ʪʘʢ ʽ ʫ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ. ʇʦʨʷʜ ʟ ʪʠʤ, 

ʥʘ ʧʦʯʘʪʢʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ɻʫʤʽʣʽʜʫ 20,0 ʤʛ/ʢʛ ʩʫʙʩʪʨʘʪʫ ʙʫʣʘ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʶ ʫ ʥʘʨʦʱʫʚʘʥʥʽ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʅʘ 

ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʚʠʱʠʡ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʧʨʠʨʽʩʪ ʤʘʩʠ ʚʠʟʥʘʯʘʚʩʷ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʙʘʚʢʠ ʫ ʢʽʣʴʢʦʩʪʽ 6,0 ʤʛ/ʢʛ. 

ʆʪʞʝ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʘ ʜʦʙʘʚʢʘ ʛʫʤʽʥʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ çɻʫʤʽʣʽʜè ʫ 

ʜʽʘʧʘʟʦʥʽ ʢʽʣʴʢʦʩʪʽ 6,0ï20,0 ʤʛ/ʢʛ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʣʘ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ 

ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʱʦ ʚʠʨʘʞʘʣʦʩ ̫ʚ ʥʘʨʦʱʫʚʘʥʥʽ ʙʽʦʤʘʩʠ. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʘʢʪʠʚʥʠʡ ʨʽʩʪ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜ ʧʦʯʘʪʢʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ 60-  ʾ ʜʦʙʠ ʨʦʟʚʠʪʢʫ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʘʢʪʠʚʘʮʽʻʶ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʚ 

ʦʨʛʘʥʽʟʤʽ ʯʝʨʚ'ʷʢʘ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. ɿ 61-ʾ ʜʦ 90-ʾ ʜʦʙʠ ʨʦʟʚʠʪʢʫ ʤʘʩʘ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʣʘʩʷ ʚʽʜʥʦʩʥʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ, ɦ ʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʝʧʨʦʜʫʢʪʠʚʥʦ ʁʬʫʥʢʮʽʻ .ʁ 

ʋ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʟʥʘʯʘʣʠ ʢ̔ ʣʴʢʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʢʦʢʦʥʽʚ 

ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʟʘ ʚʧʣʠʚʫ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪ ̔ ɻʫʤʽʣʽʜʫ ï ʚʽʜ 6,0 ʜʦ 30,0 ʤʛ/ʢʛ 

(ʨʠʩ. 3.1). ʋ ʧʝʨʽʦʜ ʟ 31-ʾ ʧʦ 60-ʪʫ ʜʦʙʫ ʨʦʟʚʠʪʢʫ ʯʝʨʚ'ʷʢʽʚ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 2,67Ñ0,333 ʢʦʢʦʥʠ. ɺʦʜʥʦʯʘʩ ʫ ɯ, ɯɯ ʪʘ ɯɯɯ ʛʨʫʧʘʭ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 

ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 6,0; 10,0 ʪʘ 14,0 ʤʛ/ʢʛ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦʨʽʚʥʶʚʘʣʘ 
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4,33Ñ0,333 (ʨ<0,05); 5,00Ñ0,577 (ʨ<0,05) ʪʘ 4,67Ñ0,333 (ʨ<0,05) ʢʦʢʦʥʽʚ, ʱʦ ʥʘ 

62,2 %; 87,3 ʪʘ 74,9 % ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 
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ʈʠʩ. 3.1. ɿʘʣʝʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʢʦʢʦʥʽʚ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʚʽʜ ʚʧʣʠʚʫ ʨʽʟʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʥʘ 60-ʪʫ ʪʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʜʦʙʘʚʢʠ ʜʦ 20,0 ʪʘ 24,0 ʤʛ/ʢʛ (ɯV ʪʘ V ʛʨʫʧʠ), 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ 1,67Ñ0,333 ʪʘ 2,00Ñ0,577 ʢʦʢʦʥʽʚ, ʱʦ ʤʝʥʰʝ ʚʽʜ ʢʦʥʪʨʦʣʶ ʥʘ 37,5 % 

ʪʘ 25,1 %, ʚʽʜʧʦʚʽʜʥʦ. ʋ Vɯ ʛʨʫʧʽ (30,0 ʤʛ/ʢʛ) ʫʪʚʦʨʠʣʦʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 

4,33Ñ0,333 (ʨ<0,05) ʢʦʢʦʥʠ, ʱʦ ʥʘ 62,2 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

ɿʘ ʧʝʨʽʦʜ ʟ 61-  ʾʧʦ 90-ʪʫ ʜʦʙʫ ʨʦʟʚʠʪʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 4,33Ñ0,333 ʢʦʢʦʥʠ. ɺʦʜʥʦʯʘʩ ʫ ɯ, ɯɯ ʪʘ ɯɯɯ ʛʨʫʧʘʭ ʾʭ ʢʽʣʴʢʽʩʪʴ 

ʩʪʘʥʦʚʠʣʘ 4,67Ñ0,333; 9,00Ñ0,577 (ʨ<0,01) ʪʘ 18,00Ñ0,577 (ʨ<0,001) ʢʦʢʦʥʽʚ, ʱʦ 

ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʥʘ 7,6 %; 107,9 ʪʘ 315,7 %. ʋ ʛʨʫʧʘʭ ɯV, V ʪʘ Vɯ ʫʪʚʦʨʝʥʦ 

16,67Ñ0,882 (ʨ<0,001); 9,00Ñ0,577 (ʨ<0,01) ʪʘ 13,00Ñ0,577 (ʨ<0,001) ʢʦʢʦʥʽʚ, ʱʦ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 284,9 %; 107,9 ʪʘ 200,2 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ 

ʚʘʨ̔ʘʥʪʦʤ. 

ʆʪʞʝ, ʜʦʜʘʚʘʥʥʷ ʜʦ ʩʫʙʩʪʨʘʪʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʧʨʠ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟʘʙʝʟʧʝʯʠʣʦ ʘʢʪʠʚʘʮʽʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ 
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ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʟʥʘʯʘʣʠʩʷ ʥʘ 90-ʪʫ ʜʦʙʫ ʨʦʟʚʠʪʢʫ ʧʨʠ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ 14,0 

ʪʘ 20,0 ʤʛ/ʢʛ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʟʨʦʩʣʘ ʥʘ 315,7 

ʪʘ 284,9 %, ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 

ʟʘʙʝʟʧʝʯʠʚ ʥʘʡʙʽʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʫ ʜʽʘʧʘʟʦʥʽ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 14,0 ʜʦ 20,0 ʤʛ/ʢʛ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ʟʨʦʩʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 3 ʨʘʟʠ. 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʦʧʠʩʫʪʁʴʩʷ ʧʦʣʽʥʦʤʦʤ 5 ʧʦʨʷʜʢʫ ʚ ʽʥʪʝʨʚʘʣʽ ʢʽʣʴʢʦʩʪ ̔ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ 

ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʚʽʜ 6,0 ʜʦ 30,0 ʤʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟ 

ʚʽʨʦʛʽʜʥʽʩʪʶ ʘʧʨʦʢʩʠʤʘʮʽʾ: R
2
=0,9433 ï ʥʘ 60-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ (3.1), 

R
2
=0,9904 ï ʥʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ (3.2): 

8571,9698,16028,139855,35152,00236,0 2345 +-+-+-= ʭʭʭʭʭy   (3.1) 

9568,34972,31789,121313,21236,0 2345 -+-+-= ʭʭʭʭʭy    (3.2) 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʢʦʢʦʥʽʚ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʚʧʣʠʚʫ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ (ʚʽʜ 6,0 ʜʦ 30,0 ʤʛ/ʢʛ) ɻʫʤʽʣʽʜʫ ʥʘʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 3.2.  

55

52

68

4233

2721

0

20

40

60

80
Kʦʥʪʨʦʣʴ

6,0

10,0

14,020,0

24,0

30,0

 

ʈʠʩ. 3. 2. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʢʦʢʦʥʽʚ ʟʘ ʚʝʩʴ 

ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ, h ʪ. 
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ɿ 31-  ʾ ʜʦ 90-ʾ ʜʦʙʠ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʙʝʟ ʪʘ ʟʘ 

ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʩʪʘʥʦʚʠʣʘ 298 ʰʪʫʢ. 

ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʤʛ/ʢʛ: 6,0, 10,0; 14,0; 20,0; 24,0; 30,0 ʤʛ/ʢʛ ʢʽʣʴʢʽʩʪʴ 

ʢʦʢʦʥʽʚ ʩʪʘʥʦʚʠʣʘ 7,0 %; 9,1; 14,1; 22,8; 18,5; 11,1; 17,4 %, ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ. ʇʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʫ ɯ, ɯɯ, ɯɯɯ, ɯV, V ʪʘ VI ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ 

ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 28,6 %; 100,0; 223,8; 161,9; 57,1 ʪʘ 147,6 %, 

ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 14,0 ʤʛ/ʢʛ ʩʧʨʠʷʚ ʥʘʡʙʽʣʴʰʽʡ 

ʘʢʪʠʚʘʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʫ ʥʘʡʚʠʦɦʤʫ ʚʤʽʩʪ ̔ʢʦʢʦʥʽʚ ʫ 

ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ, ʷʢʽ ʚʽʜʢʣʘʜʝʥʽ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʪʠʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ, ʱʦ ʩʧʨʠʷʻ ʨʦʩʪʫ ʤʘʩʠ ʦʩʦʙʠʥ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ, 

ʩʪʘʥʦʚʠʪʴ 6,0ï20,0 ʤʛ/ʢʛ; ʥʘʡʙʽʣʴʰʘ ʘʢʪʠʚʘʮʽ̫ ʡʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʢʦʢʦʥʽʚ, ʚʠʷʚʣʝʥʘ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʚ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜ 14,0 ʜʦ 20,0 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʩʫʙʩʪʨʘʪʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [213ï216]. 

 

3.2. ɺʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʝʥʟʠʤʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

 

ʆʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʨʦʙʢʠ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 

ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ ʻ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʫ ʢʠʰʝʯʥʠʢʫ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫ ̒ʨʦʟʱʝʧʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʙʩʪʨʘʪʫ ï ʥʘʩʘʤʧʝʨʝʜ ʙʽʣʢʽʚ, ʢʨʦʭʤʘʣʶ ʽ 

ʢʣʽʪʢʦʚʠʥʠ.  

ʋ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʟʥʘʯʘʣʠ ʧʨʦʪʝʦʣʽʪʠʯʥʫ, ʘʤʽʣʦʣʽʪʠʯʥʫ, 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚ'ʷʢʘ ʟʘ ʚʧʣʠʚʫ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪ ̔ɻʫʤʽʣʽʜʫ (ʨʠʩ. 3.3  ̔3.4). 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʛʘʣʴʥʘ ʧʨʦʪʝʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʟʘ ʜʦʜʘʚʘʥʥ ̫ɻʫʤʽʣʽʜʫ ʚ 
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ʢʽʣʴʢʦʩʪʽ 6,0 ʪʘ 10,0 ʤʛ/ʢʛ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ (I, ɯɯ ʛʨʫʧʠ) ʟʨʦʩʣʘ ʥʘ 0,6 ʪʘ 

17,4 %, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 
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ʈʠʩ. 3. 3. ʇʨʦʪʝʦʣʽʪʠʯʥʘ ʪʘ ʘʤʽʣʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ 

 

ɺʦʜʥʦʯʘʩ ʫ IIɯ ʛʨʫʧʽ (14,0 ʤʛ/ʢʛ) ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʙʽʦʤʘʩʠ 

ʯʝʨʚ'ʷʢʽʚ ʙʫʣʘ ʚʠʱʦʶ ʚʽʜ ʢʦʥʪʨʦʣʶ ʥʘ 29,0 % (ʨ<0,01) ʪʘ ʥʘ 28,3 ʪʘ 9,8 % ï 

ʧʦʨʽʚʥʷʥʦ ʟ I ʪʘ ɯɯ ʛʨʫʧʘʤʠ. ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʛʫʤʽʥʦʚʦʾ ʜʦʙʘʚʢʠ ʜʦ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʚ ʢʽʣʴʢʦʩʪʽ 20,0 ʤʛ/ʢʛ (ɯV ʛʨʫʧʘ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʥʘ 53,4 % (ʨ<0,001) ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ ʪʘ ʥʘ 52,6; 30,7 ʽ 19,0 % ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ I, ɯɯ ʽ IɯI ʛʨʫʧ. 

ʋ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ V ʛʨʫʧʠ (24,0 ʤʛ/ʢʛ) ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ 

ʝʥʟʠʤʽʚ ʙʫʣʘ ʥʘ 85,9 % (ʨ<0,001) ʚʠʱʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣ.̔ ɽʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ V ʛʨʫʧʽ ʙʫʣʘ ʚʠʱʦ  ʁʥʘ 84,9 %; 58,3; 44,2 ʪʘ 

24,6 %, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ I, II, III ʪʘ ɯV ʛʨʫʧʘʤʠ. ʋ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

Vɯ ʛʨʫʧʠ ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʨʦʩʣʘ ʥʘ 40,1 % (ʨ<0,01) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʘ ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʥʘ ʪʣʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ 
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ʜʦʙʘʚʢʠ ʪʘ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʧʨʠ ʚʚʝʜʝʥʥʽ ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ 

ʢʽʣʴʢʦʩʪʽ 24,0 ʤʛ/ʢʛ. 

ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʚ ʢʽʣʴʢʦʩʪʽ 6,0 ʪʘ 10,0 ʤʛ/ʢʛ (I ʪʘ ɯɯ 

ʛʨʫʧ) ʧʨʠʟʚʽʚ ʜʦ ʥʝʚʽʨʦʛʽʜʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 0,9 ʪʘ 1,3 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɺʦʜʥʦʯʘʩ ʫ IIɯ ʛʨʫʧʽ, ʜʝ ʢʽʣʴʢʽʩʪʴ ʜʦʙʘʚʢʠ ʜʦʨʽʚʥʶʚʘʣʘ 14,0 ʤʛ/ʢʛ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʚ ʛʦʤʦʛʝʥʘʪʽ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʥʘ 

5,1 % (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦ ʁʛʨʫʧʦ  ʁʽ ʥʘ 4,2 ʪʘ 3,7 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʧʦʢʘʟʥʠʢʽʚ I ʪʘ ɯɯ ʛʨʫʧ. 

ɺʥʝʩʝʥʥʷ ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ ʢʽʣʴʢʦʩʪʽ 20,0 ʤʛ/ʢʛ (ɯV ʛʨʫʧʘ) 

ʩʧʨʠʷʻ ʨʦʩʪʫ ʟʘʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 

6,0 % (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦ ʁ ʛʨʫʧʦ  ʁ ʪʘ ʥʘ 5,1 %, 4,7 ʽ 0,9 % 

ʧʦʨʽʚʥʷʥʦ ʟ I, II ʽ ɯɯɯ ʛʨʫʧʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ. ʋ V ʛʨʫʧʽ ʫ ʛʦʤʦʛʝʥʘʪʽ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʥʘ 4,6 % (ʨ<0,001) 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ɽʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

V ʛʨʫʧʠ ʙʫʣʘ ʚʠʱʦ  ʁʥʘ 3,7 ʽ 3,3 %, ʚʽʜʧʦʚʽʜʥʦ, ʥʽʞ I ʽ II ʛʨʫʧ, ʘʣʝ ʥʠʞʯʦʶ ʥʘ 0,4 ʽ 

1,3 % ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɯɯɯ ʪʘ ɯV ʛʨʫʧ. ʋ Vɯ ʛʨʫʧʽ (30,0 ʤʛ/ʢʛ) 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʚʽʨʦʛʽʜʥʝ ʟʨʦʩʪʘʥʥʷ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ï ʥʘ 0,7 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ ʢʽʣʴʢʦʩʪʽ 20,0 ʤʛ/ʢʛ ʩʧʨʠʷʚ ʥʘʡʙʽʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʶ 

ʟʘʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ.  

ʑʦʜʦ ʟʘʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʮʝʣʶʣʘʟʠ (ʨʠʩ. 3.4), ʪʦ ʫ ʛʦʤʦʛʝʥʘʪʽ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ I ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʨ̔ʩ ʥʘ 15,0 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʋ 

ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ ɯɯ ʪʘ ɯɯɯ ʛʨʫʧ ʝʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʨʦʟʱʝʧʣʝʥʥʷ 

ʮʝʣʶʣʘʟʠ ʚʨ̔ʦʛʽʜʥʦ ʧʽʜʚʠʱʠʣʘʩʷ ʽ ʙʫʣʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 42,5 (ʨ<0,001) ʪʘ 

50,0 % (ʨ<0,001) ʚʠʱʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ ʪʘ ʥʘ 23,9 % ʪʘ 30,4 % ï ʥʽʞ I ʛʨʫʧʠ. 

ʅʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʫʤʽʥʦʚʦʾ ʜʦʙʘʚʢʠ ʚ IV ʛʨʫʧʽ ʫ ʛʦʤʦʛʝʥʘʪʽ ʙʽʦʤʘʩʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘʛʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʮʝʣʶʣʘʟʠ ʙʫʣʘ ʚʠʦɦʶ ʥʘ 20,0 % (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦ ʾ ʛʨʫʧʠ. ʋ ʮʽʡ ʞʝ ʛʨʫʧʽ (IV) ʟʘʛʘʣʴʥʘ 
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ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʥʘ 4,3 % ʚʠʱʦʶ, ʥʽʞ ʫ ɯ, ʪʘ ʥʘ 15,8 ʪʘ 20,0 % 

ʥʠʞʯʦʶ ʧʦʨʽʚʥʷʥʦ ʟ II ʪʘ ɯɯɯ ʛʨʫʧʘʤʠ. 

ʋ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ V ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʮʝʣʶʣʘʟʠ ʥʘ 5,0 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʘ ʫ VI  

ʚʽʨʦʛʽʜʥʠʭ ʟʤʽʥ ʥʝ ʚʽʜʙʫʚʘʣʦʩʴ. 
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ʈʠʩ. 3. 4. ʎʝʣʶʣʦʟʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  

ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ, ʦʜ/ʛ 

 

ʆʪʞʝ, ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧʘʭ, ʘ ʥʘʡʚʠʱʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʧʨʠ ʢʽʣʴʢʦʩʪʽ ʚʚʝʜʝʥʥʷ ɻʫʤʽʣʽʜʫ 14,0 ʤʛ/ʢʛ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʨʽʩʪ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʽʚ, ʻ: ʜʣʷ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ 

ï 14,0ï30,0 ʤʛ/ʢʛ; ʘʤʽʣʦʣʽʪʠʯʥʠʭ ï 14,0ï24,0 ʤʛ/ʢʛ; ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ ï 10,0ï

20,0 ʤʛ/ʢʛ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʫ 

ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʫʻ ʧʨʦʮʝʩʠ ʛʽʜʨʦʣʽʟʫ ʙʽʣʢʽʚ, 

ʢʨʦʭʤʘʣʶ ʪʘ ʮʝʣʶʣʦʟʠ ʩʫʙʩʪʨʘʪʫ ʩʪʘʥʦʚʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 14,0 ʜʦ 20,0 ʤʛ/ʢʛ.  
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3.3. ɼʠʥʘʤʽʢʘ ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ 

 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʨʦʟʤʥʦʞʝʥʥʷ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ, ʘʜʞʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʮʴʦʛʦ ʯʝʨʚ'ʷʢʘ ʻ 

ʦʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ 

(ʨʠʩ. 3.5), ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʫ ʢʽʣʴʢʦʩʪʽ 

15,0 ʤʛ/ʢʛ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʚ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʧʨʠʷʣʦ 

ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʘʢʪʠʚʘʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

 

0

40

80

120

160

1 45 90 135 180

ʏʘʩ, ʜʥʽ

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʯ
ʝ
ʨ
ʚ
'
ʷ
ʢ
ʽ
ʚ
,
 

ʪ
ʠ
ʩ
.
ʰ
ʪ
/
ʤ

2

ʂʦʥʪʨʦʣʴ (ʂ)ɼʦʩʣʽʜ (ɼ); (**-ʨ<0,01, ***-p<0,001 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ)

**

***

***

***

ʂ

ɼ

 

ʈʠʩ. 3.5. ɼʠʥʘʤʽʢʘ ʨʦʟʤʥʦʞʝʥʥʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  

 

ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ  ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘʩʝʣʷʣʠ ʧʦ 14 ʪʠʩ. ʯʝʨʚ'ʷʢʽʚ ʥʘ ʣʦʞʝ. ʅʘ 45-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ 

ʙʫʨʪʘʭ, ʚ ʷʢʽ ʚʥʦʩʠʣʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʫ ʜʦʙʘʚʢʫ çɻʫʤʽʣʽʜè, ʢʽʣʴʢʽʩʪʴ ʯʝʨʚ'ʷʢʽʚ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʟʨʦʩʣʘ ʥʘ 13,9 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʨʦʩʣʘ ʫ 2,1 ʨʘʟʘ, ʘ ʫ ʜʦʩʣʽʜʥʽʡ ï ʫ 2,4 ʨʘʟʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʛʨʫʧʽ, ʜʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ɻʫʤʽʣʽʜ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʨʦʩʣʘ ʥʘ 16,1 % (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ 
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ʢʦʥʪʨʦʣʝʤ. ɺʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚôʷʢʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʨʦʩʣʘ ʚ 4,3, ʘ ʫ ʜʦʩʣʽʜʥʽʡ ï ʫ 5,0 ʨʘʟʽʚ. 

ʅʘ 135-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʚ 

ʨʦʩʪʫ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 19,7 % (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, 

ʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʢʽʣʴʢʽʩʪʴ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ 

ʛʨʫʧʘʭ ʟʨʦʩʣʘ ʚ 9,0 ʪʘ 10,9 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ (180-ʪʘ ʜʦʙʘ) ʫ ʛʨʫʧʽ ʟ ʛʫʤʽʥʦʚʦʶ ʜʦʙʘʚʢʦʶ ʢʽʣʴʢʽʩʪʴ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʨʦʩʣʘ ʥʘ 21,1 % (ʨ<0,001) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ. 

ɺʦʜʥʦʯʘʩ ʢʽʣʴʢʽʩʪʴ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ 

ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʟʨʦʩʣʘ, ʚʽʜʧʦʚʽʜʥʦ, ʫ 16,9 ʪʘ 20,7 ʨʘʟʘ ʧʦʨ̔ʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʪʞʝ, ʚʥʝʩʝʥʥʷ ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 

ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ ʾʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʪʘ ʨʦʩʪʦʤ ʽ 

ʨʦʟʚʠʪʢʦʤ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʚʧʨʦʜʦʚʞ 6 ʤʽʩʷʮʽʚ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʶ 

ʟʘʣʝʞʥʽʩʪʶ ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ ʘʧʨʦʢʩʠʤʘʮʽʾ: R
2
=0,9992 ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (3.3), 

R
2
=0,9975 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ (3.4): 

     ʭʝy 7128,09,3536=                                                        (3.3) 

     ʭʝy 7582,07,3508=                                                        (3.4)   

ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ ʟʘ ʤʘʩʦ  ʁ

ʧʦʢʘʟʘʚ, ʱʦ ʥʘ 135-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʤʘʩʦʶ 

(0,01ï0,20 ʛ) ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 

27,3 ʪʘ 26,7 %, ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3.6). 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʟ ʩʝʨʝʜʥʴʦʶ ʤʘʩʦʶ 0,21ï0,40 ʛ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ 

ʢʦʥʪʨʦʣʽ ʪʘ ʜʦʩʣʽʜʽ ʽ ʩʪʘʥʦʚʠʣʘ 58,7 ʪʘ 61,3 %, ʚʽʜʧʦʚʽʜʥʦ. ʆʩʦʙʠʥʠ ʯʝʨʚ'ʷʢʽʚ ʟ 

ʤʘʩʦʶ 0,41ï0,60 ʛ ʫ ʢʦʥʪʨʦʣʽ ʪʘ ʜʦʩʣʽʜʽ ʩʪʘʥʦʚʠʣʠ 10,7 ʪʘ 14,0 %, ʘ ʟ ʤʘʩʦʶ 

0,61-0,80 ʛ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʙʫʣʠ ʚ ʜʫʞʝ ʤʘʣʽʡ ʢʽʣʴʢʦʩʪʽ. 
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ʈ- ʨʦʟʧʦʜʽʣ ʯʝʨʚôʷʢʽʚ ʟʘ ʤʘʩʦʶ, % 

ʈʠʩ. 3.6. ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʤʘʩʦʶ 

ʥʘ 135-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ  

  

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ ʨʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚ'ʷʢʽʚ ʟʘ ʤʘʩʦʶ ʥʘ 135-ʪʫ ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ 3 

ʧʦʨʷʜʢʫ ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ ʘʧʨʦʢʩʠʤʘʮʽʾ: R
2
=1 ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (3.5), R

2
=1 ï 

ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ (3.6): 

69,20048,36501,157557,19 23 -+-= ʭʭʭy                           (3.5) 

33,20511,36933,156222,19 23 -+-= ʭʭʭy                            (3.6) 

ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʧʦʜʽʣʫ ʯʝʨʚôʷʢʽʚ ʟʘ ʤʘʩʦʶ 

(ʨʠʩ. 3.7) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʯʝʨʚ'ʷʢʽʚ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʤʘʩʦʶ (0,01ï0,20 ʛ) ʙʫʣʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʽ ʩʪʘʥʦʚʠʣʘ 26,7 %, ʘ ʫ ʜʦʩʣʽʜʥʽʡ ï 

13,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ, ʱʦ ʥʘ 13,4 % ʤʝʥʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣ.̔ ʋ ʮʝʡ 

ʧʝʨʽʦʜ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʢʽʣʴʢʽʩʪʴ ʯʝʨʚ'ʷʢʽʚ ʟ ʤʘʩʦʶ 0,21ï0,40 ʛ ʩʪʘʥʦʚʠʣʘ 

44,7 %, ʘ ʫ ʜʦʩʣʽʜʥʽʡ ī 64,7 %.  

ʆʪʞʝ, ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʚ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟ ʤʘʩʦʶ 0,21ï0,40 ʛ ʥʘ 20,0 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʋ 

ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʚʝʨʤʠʢʫʣʴʪʫʨʘ ʟ ʤʘʩʦʶ 0,41ï0,60 ʛ ʩʪʘʥʦʚʠʣʘ, 
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ʚʽʜʧʦʚʽʜʥʦ, 27,3 ʪʘ 20,0 %, ʘ ʟ ʤʘʩʦʶ 0,61ï0,80 ʛ ï 1,3 ʪʘ 0,7 %, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʯʝʨʚ'ʷʢʽʚ ʥʘ ʣʦʞʝ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. 
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ʈ, %

ʂʦʥʪʨʦʣʴ (ʂ)ɼʦʩʣʽʜ (ɼ)

ʂ

ɼ

 

ʈ- ʨʦʟʧʦʜʽʣ ʯʝʨʚôʷʢʽʚ ʟʘ ʤʘʩʦʶ, % 

ʈʠʩ. 3.7. ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʤʘʩʦʶ ʥʘ  

180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ ʨʦʟʧʦʜʽʣ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʤʘʩʦʶ ʥʘ 180-ʪʫ 

ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ 3 ʧʦʨʷʜʢʫ ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ 

ʘʧʨʦʢʩʠʤʘʮʽʾ: R
2
=1 ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (3.7), R

2
=1 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ (3.8): 

333,5389,119333,444444,4 23 -+-= ʭʭʭy     (3.7) 

33,25578,41733,165222,20 23 -+-= ʭʭʭy      (3.8) 

ʆʪʞʝ, ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʤʘʩʦʶ ʚ 

ʽʥʪʝʨʚʘʣʘʭ 0,01ī0,20; 0,21ī0,40; 0,41ī0,60; 0,61ī0,80 ʛ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ 135-ʪʫ ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʤʘʡʞʝ ʥʝ ʨʽʟʥʠʚʩʷ. 

ʅʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʟ ʩʝʨʝʜʥʴʦʶ ʤʘʩʦʶ 

0,21ī0,40 ʛ ʙʫʣʘ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʽ ʩʪʘʥʦʚʠʣʘ 64,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. 

ʈʝʰʪʘ ʯʝʨʚôʷʢʽʚ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʚ ʽʥʪʝʨʚʘʣʘʭ ʤʘʩʠ 0,01ī0,20; 0,41ī0,60; 

0,61ī0,80 ʛ ʩʢʣʘʣʘ 35,3 %, ʘ ʢʦʥʪʨʦʣʴʥʽʡ ï 55,3 %. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʪʘʢʠʡ ʨʦʟʧʦʜʽʣ ʟʘ ʤʘʩʦʶ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʪʦʙʪʦ ʟʽ ʱʽʣʴʥʩ̔ʪʁ ʧʦʧʫʣʷʮʽʾ ʥʘ ʣʦʞʝ ʪʘ ʘʢʪʠʚʘʮʽʻʶ 
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ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʦʨʛʘʥʽʟʤʽ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 

180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʚ 

ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ ʥʘ 21,1 % (ʨ<0,001), ʘ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟ ʩʝʨʝʜʥʴʦʶ ʤʘʩʦʶ ʟʨʦʩʣʘ ʥʘ 20,0 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [217ï219].  

 

3.4. ɽʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚ ʫʤʦʚʘʭ 

ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʚ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʝʥʟʠʤʘʪʠʯʥʦ ʾ

ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ, 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.2.  

ʊʘʙʣʠʮʷ 3.2 

ɿʘʛʘʣʴʥʘ ʝʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

ʦʪʨʠʤʘʥʦ ʾʫ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ, MÑm, n=3 

ɽʥʟʠʤʘʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ɼ̔ ʙ ʂʦʥʪʨʦʣʴ ɼʦʩʣʽʜ 

ʇʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʦʜ/ʛ 

135 9,34Ñ0,717 11,98Ñ0,852* 

180 9,76Ñ0,808 13,14Ñ0,759** 

ɸʤʽʣʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʛ/(ʛʦʜ*ʛʙʽʦʤʘʩʠ) 

135 21,72Ñ0,025 23,64Ñ0,067*** 

180 22,70Ñ0,026 22,04Ñ0,021 

ʎʝʣʶʣʦʟʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʂʄʎʣɸ, ʦʜ/ʛ 

135 0,024Ñ0,0014 0,028Ñ0,0007** 

180 0,023Ñ0,0012 0,028Ñ0,0006** 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05; ** ï ʨ<0,01; *** ï ʨ<0,001 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

 

ʋ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 135-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠ ʚʥʝʩʝʥʥʽ ʫ 

ʩʫʙʩʪʨʘʪ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 15,0 ʤʛ/ʢʛ ʟʘʛʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ 

ʝʥʟʠʤʽʚ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʧʽʜʚʠʱʠʣʘʩʷ ʥʘ 28,3 % (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʅʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʛʫʤʽʥʦʚʘ ʜʦʙʘʚʢʘ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʣʘ ʟʨʦʩʪʘʥʥʶ ʟʘʛʘʣʴʥʦʾ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 34,6 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʋ ʙʽʦʤʘʩʽ 
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ʯʝʨʚ'ʷʢʽʚ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʘʟʠ ʧʽʜʚʠʱʠʣʘʩʴ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʥʘ 4,5, ʫ ʜʦʩʣʽʜʥʽʡ 

ï ʥʘ 9,6 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʛʦʤʦʛʝʥʘʪʫ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʦʩʪʘʻ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. ʊʘʢ, ʟʘʛʘʣʴʥʘ 

ʘʤʽʣʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ 

135-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʦʩʣʘ ʥʘ 8,8 % (ʨ<0,001) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ (180-ʪʘ ʜʦʙʘ) ʫ ʛʦʤʦʛʝʥʘʪʽ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʘʛʘʣʴʥʘ ʘʢʪʠʚʩ̔ʪɹ ʘʤʽʣʘʟʠ ʙʫʣʘ ʥʠʞʯʦʶ ʥʘ 2,9 %, ʥʽʞ ʫ 

ʢʦʥʪʨʦʣ.̔ ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʫ ʛʦʤʦʛʝʥʘʪʽ ʙʽʦʤʘʩʠ 

ʯʝʨʚ'ʷʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʥʘ 

4,5 %, ʘ ʜʦʩʣʽʜʥʦʾ ï ʟʥʠʞʫʻʪʴʩʷ ʥʘ 6,8 %. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʚ ʮʝʡ ʧʝʨʽʦʜ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʩʫʙʩʪʨʘʪʫ ʥʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʟʘʛʘʣʴʥʦʾ 

ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ. 

ʑʦʜʦ ʟʘʛʘʣʴʥʦʾ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʦ ʥʘ 135-ʪʫ ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʛʦʤʦʛʝʥʘʪʽ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʘʢʪʠʚʥʽʩʪʴ ʮʝʣʶʣʘʟʠ ʟʨʦʩʣʘ ʥʘ 16,7 % (ʨ<0,01) ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ. ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʘʛʘʣʴʥʘ 

ʮʝʣʁʣʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 21,7 % (ʨ<0,01), ʥʽʞ ʫ ʢʦʥʪʨʦʣ.̔ 

ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ ʘʢʪʠʚʥʽʩʪʴ ʮʝʣʶʣʘʟʠ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʤʘʡʞʝ ʥʝ ʟʤʽʥʠʣʘʩʷ. ʆʪʞʝ, ʥʘ 135-ʪʫ ʪʘ 180-ʪʫ 

ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥ ̫ɻʫʤʽʣʽʜʫ ʙʫʣʘ ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ 

ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʚʝʨʤʠʬʝʨʤʠ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʫʤʽʣʽʜʫ 

ʘʢʪʠʚʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʯʝʨʚôʷʢʽʚ ʨʦʟʱʝʧʣʶʚʘʪʠ ʨʽʟʥʽ ʩʫʙʩʪʨʘʪʠ ʪʘ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʽʡ ʧʨʘʮ ̔[220]. 
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3.5. ɼʠʥʘʤʽʢʘ ʫʪʚʦʨʝʥʥʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ 

 

ʆʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʙʽʦʛʫʤʫʩʫ ʻ ʥʘʷʚʥʽʩʪʴ ʫ ʥʴʦʤʫ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ, ʷʢ ʪʘʢʠʭ, ʱʦ ʣʝʛʢʦ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʚʦʜʦʶ (ɻʈʚ), ʪʘʢ ʽ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʩʪʽʡʢʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʣʫʛʘʭ (ɻʈʣ). ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʫ ʜʠʥʘʤʽʮʽ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.3. 

ʊʘʙʣʠʮʷ 3.3 

ʋʤʽʩʪ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ,  

ʛ/ʢʛ ʙʽʦʛʫʤʫʩʫ, MÑm, n=3 

ɻʨʫʧʘ 
ʊʝʨʤʽʥ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʜʽʙ 

1 45 90 135 180 

ʂʦʥʪʨʦʣʴ 2,0Ñ0,11 2,6Ñ0,11 2,8Ñ0,11 2,8Ñ0,15 2,9Ñ0,12 

ɼʦʩʣʽʜ 2,1Ñ0,08 2,6Ñ0,13 3,0Ñ0,10 3,3Ñ0,11* 3,5Ñ0,15* 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

 

ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʚʠʟʥʘʯʘʚʩʷ ʫ ʤʝʞʘʭ 2,0ï2,1 ʛ/ʢʛ ʙʽʦʛʫʤʫʩʫ. ʇʨʦʪʷʛʦʤ 45 ʜʽʙ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʟʙʽʣʴʰʠʣʦʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ɻʈʚ: ʫ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ  ʥʘ 30,0 %, ʫ ʜʦʩʣʽʜʥʽʡ  ʥʘ 23,8 % ʚʽʜʥʦʩʥʦ ʩʫʙʩʪʨʘʪʫ. ʅʘ 90-ʪʫ ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʤʽʩʪ ɻʈʚ ʙʫʚ ʚʠʱʝ ʥʘ 7,1 % ʧʦʨʽʚʥʷʥʦ 

ʟ ʢʦʥʪʨʦʣʝʤ. ʋʤʽʩʪ ɻʈʚ ʫ ʮʝʡ ʧʝʨʽʦʜ ʚ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟʨʽʩ ʥʘ 40,0 %, 

ʘ ʜʦʩʣʽʜʥʦʾ  ʥʘ 42,9 % ʚʽʜʥʦʩʥʦ ʩʫʙʩʪʨʘʪʫ. ʅʘ 135-ʪʫ ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ɻʈʚ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 17,9 % (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʦʨʽʚʥʷʥʦ ʟ̔ ʩʫʙʩʪʨʘʪʦʤ ʫʤʽʩʪ ɻʈʚ ʫ ʙʽʦʛʫʤʫʩʽ  

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʝ ʟʤʽʥʠʚʩʷ ʚʽʜʥʦʩʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ (40,0 %), ʘ ʫ 

ʜʦʩʣʽʜʥʽʡ  ʟʨʽʩ ʥʘ 57,1 %. ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ (180-ʪʘ ʜʦʙʘ) ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʤʽʩʪʫ ɻʈʚ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʠʟʥʘʯʘʣʦʩʷ ʥʘ ʨʽʚʥʽ 20,7 % (ʨ<0,05) 
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ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. ʋʤʽʩʪ ɻʈʚ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 

ʧʽʜʚʠʱʠʚʩʷ ʥʘ 66,7 %, ʢʦʥʪʨʦʣʴʥʦʾ  ʣʠʰʝ ʥʘ 45,0 %, ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʫʙʩʪʨʘʪʦʤ.  

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ɻʫʤʽʣʽʜ (15,0 ʤʛ/ʢʛ) ʫ 

ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʧʨʠ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʫ ʛʫʤʽʬʽʢʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 20,7 % (ʨ<0,05). 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʙʽʦʛʫʤʫʩʽ ʩʪʽʡʢʠʭ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʣʫʛʘʤʠ (ɻʈʣ), ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.4.  

ʋʤʽʩʪ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʠʣʫʯʝʥʽ ʟʘ ʣʫʞʥʦʾ ʝʢʩʪʨʘʢʮʽʾ ʟ ʙʽʦʛʫʤʫʩʫ, ʥʘ 

ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʚʩʷ ʚ ʤʝʞʘʭ 63,3ï63,4 ʛ/ʢʛ ʙʽʦʛʫʤʫʩʫ.  

ʊʘʙʣʠʮʷ 3.4 

ʋʤʽʩʪ ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ,  

ʛ/ʢʛ ʙʽʦʛʫʤʫʩʫ, MÑm, n=3 

ɻʨʫʧʘ 
ʊʝʨʤʽʥ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʜʽʙ 

1 45 90 135 180 

ʂʦʥʪʨʦʣʴ 63,3Ñ1,26 79,5Ñ3,49 80,5Ñ1,98 82,5Ñ3,33 84,0Ñ1,64 

ɼʦʩʣʽʜ 63,4Ñ1,51 79,8Ñ3,07 89,3Ñ2,42* 93,5Ñ2,35* 96,7Ñ2,37** 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05, ** ï ʨ<0,01 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

  

ɿʘ 45 ʜʽʙ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ɻʈʣ, ʘʣʝ ʾʭ ʩʫʤʘʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʡ̔ ʛʨʫʧʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʽʟʥʠʣʘʩʷ. ʇʨʦʪʝ, 

ʚʽʜʥʦʩʥʦ ʩʫʙʩʪʨʘʪʫ ʢʽʣʴʢʽʩʪʴ ɻʈʣ ʚ ʦʙʦʭ ʚʘʨʽʘʥʪʘʭ ʟʙʽʣʴʰʠʣʘʩʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

25,8 %. 

ʅʘ 90-ʪʫ ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʤʽʩʪ ɻʈʣ 

ʧʽʜʚʠʱʠʚʩʷ ʥʘ 10,9 % (ʨ<0,05) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ʇʦʨʽʚʥʷʥʦ ʟ̔ ʩʫʙʩʪʨʘʪʦʤ ʫʤʽʩʪ 

ɻʈʣ ʫ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 27,2 %, ʜʦʩʣʽʜʥʦʾ  ʥʘ 40,9 %. 

ʅʘ 135-ʪʫ ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʚʤʽʩʪ ɻʈʣ ʫ 

ʙʽʦʛʫʤʫʩʽ ʟʨʽʩ ʥʘ 13,3 % (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʫ ʙʽʦʛʫʤʫʩʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɻʈʣ ʥʘ 30,3 %, ʜʦʩʣʽʜʥʦʾ  

ʥʘ 47,5 % ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʫʙʩʪʨʘʪʦʤ. ʅʘ 180-ʪʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʝ, ʥʽʞ ʫ 
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ʢʦʥʪʨʦʣʽ, ʥʘʢʦʧʠʯʝʥʥʷ ɻʈʣ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ï ʥʘ 15,1 % (ʨ<0,01). ʋ 

ʮʝʡ ʧʝʨʽʦʜ ʫʤʽʩʪ ɻʈʣ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 52,5 %, ʘ 

ʢʦʥʪʨʦʣʴʥʦʾ  ʣʠʰʝ ʥʘ 32,7 % ʚʽʜʥʦʩʥʦ ʩʫʙʩʪʨʘʪʫ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʣʦ 

ʥʘʢʦʧʠʯʝʥʥʶ ʫ ʙʽʦʛʫʤʫʩʽ ʫ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʣʫʛʘʤʠ. ɰʭ ʫʤʽʩʪ ʩʪʘʥʦʚʠʪʴ 

96,7Ñ2,37 ʛ/ʢʛ, ʱʦ ʥʘ 15,1 % (ʨ<0,01) ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ.  

ɹ̔ ʣʴʰʝ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʧʦʚôʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʯʝʨʚôʷʢʽʚ ʪʘ ʘʢʪʠʚʘʮʽʾ 

ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʾʭ ʙʽʦʤʘʩʠ ʫ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ 

ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʨʦʟʱʝʧʣʝʥʥʶ ʦʨʛʘʥʽʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʟʙʘʛʘʯʝʥʥʶ ʙʽʦʛʫʤʫʩʫ 

ʛʫʤʽʥʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʧʨʦʜʦʚʞ 6 ʤʽʩʷʮʽʚ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʙʫʣʦʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ: 

ʷʢ ʚʦʜʦʨʦʟʯʠʥʥʠʭ, ʪʘʢ ʽ ʙʽʣʴʰ ʩʪʽʡʢʠʭ, ʱʦ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʣʫʛʘʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʣʦ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ, 

ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʥʘʢʦʧʠʯʝʥʥʶ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ï ʥʘ 

20,7 % (ʨ<0,05) ʪʘ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ï ɻʈʣ ï ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ï ʥʘ 

15,1 % (ʨ<0,01). 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʠʚʥʛʦ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʻ 

ʟʥʘʯʝʥʥʷ ʨʅ. ʇʦʢʘʟʥʠʢʠ ʨʅ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʙʽʦʛʫʤʫʩʫ ʢʦʥʪʨʦʣʥɹʦʾ ʽ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.5.  

ʊʘʙʣʠʮʷ 3.5 

ʇʦʢʘʟʥʠʢʠ ʨʅ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʙʽʦʛʫʤʫʩʫ, MÑm, n=3 

 

ɻʨʫʧʘ 
ʏʘʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʜʽʙ 

1 45 90 135 180 

ʂʦʥʪʨʦʣʴ 7,82Ñ0,110 7,08Ñ0,109 7,17Ñ0,099 7,27Ñ0,088 7,57Ñ0,201 

ɼʦʩʣʽʜ 7,80Ñ0,137 7,35Ñ0,140 7,11Ñ0,077 7,39Ñ0,102 7,66Ñ0,182 
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ʗʢ ʚʠʜʥʦ ʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 3.5., ʟʥʘʯʝʥʥʷ ʨʅ ʙʽʦʛʫʤʫʩʫ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʫ ʤʝʞʘʭ 7,80ï7,82 ʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʡʞʝ ʥʝ ʨʽʟʥʠʣʦʩʷ.  

ʅʘ 45-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ 

ʟʥʘʯʝʥʥʷ ʨʅ ʙʽʦʛʫʤʫʩʫ ʟʥʠʟʠʣʦʩʷ: ʫ ʢʦʥʪʨʦʣʽ  ʥʘ 9,5 %, ʫ ʜʦʩʣʽʜʽ  ʥʘ 5,8 %. 

ʅʘ 90-ʪʫ ʪʘ 135-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʨʅ 

ʙʽʦʛʫʤʫʩʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ 8,3 ʪʘ 7,0 %; ʜʦʩʣʽʜʥʦʾ  ʥʘ 8,8 ʪʘ 

5,3 % ʚʽʜʥʦʩʥʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ ʧʦʯʘʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʧʨʠʢʽʥʮʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʨʅ ʙʽʦʛʫʤʫʩʫ: ʢʦʥʪʨʦʣʴʥʦʾ  

ʥʘ 3,2 %, ʜʦʩʣʽʜʥʦʾ  ʥʘ 1,7 %. 

ʆʪʞʝ, ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʅ ʙʽʦʛʫʤʫʩʫ ʫ ʢʦʥʪʨʦʣʴʥʽʡ 

ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʥʝʟʥʘʯʥʦ ʟʥʠʟʠʣʦʩʴ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʥʘ ʧʦʯʘʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ ʚʽʨʦʛʽʜʥʠʭ ʟʤʽʥ 

ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʟʥʘʯʘʣʠ ʢʦʝʬʽʮʽʥ̒ʪʠ ʢʦʨʝʣʷʮʽʾ ʟʘʣʝʞʥʦʩʪʽ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʪʘ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟ ʥʝʦʯʠʱʝʥʠʤ ʢʠʰʝʯʥʠʢʦʤ ʥʘ 135-ʪʫ ʪʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʪʘʙʣ. 3.6  ̔3.7). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʤʘʡʞʝ ʚʩʽ ʚʠʚʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥ.̫ ʂʦʝʬʽʮʽʥ̒ʪ ʢʦʨʝʣʷʮʽʾ 

ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʷʢ ʚʦʜʦʨʦʟʯʠʥʥʠʭ, ʪʘʢ ʽ ʣʫʛʦʨʦʟʯʠʥʥʠʭ, ʪʘ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʧʦʢʘʟʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʟʚ'ʷʟʢʫ. ɺʦʜʥʦʯʘʩ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ (r=0,27 ʪʘ r=0,23). 

ʑʦʜʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʪʦ ʤʘʡʞʝ ʫ 

ʚʩʽʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ. ʋ ʢʦʥʪʨʦʣʽ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦʾ 

(r=0,09) (ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ (r=0,04)) ʘʢʪʠʚʥʦʩʪʽ, ʟʚ'ʷʟʦʢ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʷʚʣʝʥʠʡ. ʅʘ 

135-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʧʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
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ʩʣʘʙʢʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ (r=0,21; r=0,17) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ 

ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʆʜʥʘʢ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʤʽʞ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʛʫʤʽʥʦʚʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʘʤʽʣʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʚ'ʷʟʦʢ ʚʽʜʩʫʪʥʽʡ (r=0), ʫ ʜʦʩʣʽʜʥʽʡ ī 

ʧʦʤʽʨʥʠʡ (r=0,38). 

ʊʘʙʣʠʮʷ 3.6 

ʂʦʝʬʽʮʽʥ̒ʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʙʽʦʛʫʤʫʩʫ ʪʘ 

ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʥʘ 135-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ɻʫʤʽʥʦʚʽ 

ʨʝʯʦʚʠʥʠ 

ɻʨʫʧʘ ʎʝʣʶʣʦʟʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

ʇʨʦʪʝʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

ɸʤʽʣʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

ɺʦʜʦʨʦʟʯʠʥʥʽ 
ʢʦʥʪʨʦʣʴ -0,09 0,21 0 

ʜʦʩʣʽʜ 0,27 0,21 0,38 

ʃʫʛʦʨʦʟʯʠʥʥʽ 
ʢʦʥʪʨʦʣʴ 0,09 0,04 0,21 

ʜʦʩʣʽʜ 0,23 0,43 0,17 

 

ʅʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʫʞʝ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥ̔ʡ (r=0,96), ʪʘʢ ʽ ʫ ʜʦʩʣʽʜʥʽʡ (0,92) ʛʨʫʧʘʭ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʪʘ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʋ ʜʦʩʣʽʜʥʽʡ 

ʛʨʫʧʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʙʫʚ ʥʠʞʯʠʤ ʥʘ 4,2 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʋ ʮʝʡ ʧʝʨʽʦʜ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʪʘ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʚ ʥʠʞʯʠʤ ʥʘ 13,4 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʋ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ: ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʮʽʻʾ ʛʨʫʧʠ ʟʥʠʟʠʚʩʷ ʥʘ 5,5 % ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ. 

ʅʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʷʢʠʡ ʦʪʨʠʤʘʥʦ 



80 

 

ʟ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʟ ʥʝʦʯʠʱʝʥʠʤ ʢʠʰʝʯʥʠʢʦʤ ʟʘ ʚʧʣʠʚʫ 

ɻʫʤʽʣʽʜʫ, ʙʫʚ ʥʝʟʥʘʯʥʦ ʥʠʞʯʠʤ ʟʘ ʢʦʥʪʨʦʣʴ. ʍʦʯʘ ʚ ʮʽʣʦʤʫ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʛʨʫʧʘʭ 

ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʚʠʱʝ ʧʦʢʘʟʥʠʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʫʞʝ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ, ʘ ʫ ʜʦʩʣʽʜʥʠʭ ī ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʠʣʴʥʠʡ. 

 

           ʊʘʙʣʠʮʷ 3.7 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʙʽʦʛʫʤʫʩʫ ʪʘ 

ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʥʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ɻʫʤʽʥʦʚʽ 

ʨʝʯʦʚʠʥʠ 

ɻʨʫʧʘ ʎʝʣʶʣʦʟʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

ʇʨʦʪʝʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

ɸʤʽʣʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

ɺʦʜʦʨʦʟʯʠʥʥʽ 
ʢʦʥʪʨʦʣʴ 0,96 0,97 0,91 

ʜʦʩʣʽʜ 0,92 0,84 0,86 

ʃʫʛʦʨʦʟʯʠʥʥʽ 
ʢʦʥʪʨʦʣʴ 0,77 0,75 0,57 

ʜʦʩʣʽʜ 0,78 0,68 0,67 

  

ʉʪʦʩʦʚʥʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʢʦʥʪʨʦʣʴʥʠʭ (r=0,77) ʪʘ ʜʦʩʣʽʜʥʠʭ (r=0,78) 

ʛʨʫʧ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦ ʾʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʥʘ 

180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦ ʚʽʥ ʻ ʩʠʣʴʥʠʤ ʧʦʟʠʪʠʚʥʠʤ; ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ 

ʢʦʝʬʽʮʽʥ̒ʪ ʢʦʨʝʣʷʮʽʾ ʙʫʚ ʚʠʱʠʤ ʥʘ 1,3 % ʥʽʞ ʫ ʢʦʥʪʨʦʣ.̔  

ʋ ʮʝʡ ʧʝʨʽʦʜ ʢʦʝʬʽʮʽʥ̒ʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʣʫʛʦʨʦʟʯʠʥʥʠʭ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʪʘ ʧʨʦʪʝʦʣʽʪʠʯʥʦ ʾʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʥʠʟʠʚʩʷ ʥʘ 9,3 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʨʦʪʝ, 

ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ (r=0,67) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʣʫʛʘʭ, ʪʘ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 17,5 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

ʆʪʞʝ, ʥʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʝʥʟʠʤʘʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʮʽʣʦʤʫ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ. 
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ʅʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʝʬʽʮʽʥ̒ʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦ ʾ

ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ (ʧʦʟʥʘʯʠʤʦ r(ɻʈʚ ʽ ʎ)) ʤʘʶʪʴ ʜʫʞʝ 

ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ, ʚʤʽʩʪʫ ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʽ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦ ʾʘʢʪʠʚʥʦʩʪʽ (r(ɻʈʣ ʽ ʎ)) ï ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ. ʋ ʮʝʡ ʧʝʨʽʦʜ 

ʢʦʝʬʽʮʽʥ̒ʪ ʢʦʨʝʣʷʮʽʾ r(ɻʈʣ ʽ ʎ) ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʙʫʚ ʥʠʞʯʠʤ ʥʘ 

19,8 ʪʘ 15,2 % ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ r(ɻʈʚ ʽ ʎ) ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ (r(ɻʈʚ ʽ ʇ)) ʪʘ ʚʤʽʩʪʫ 

ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʛʦʤʦʛʝʥʘʪʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ (r(ɻʈʣ ʽ ʇ)). ʊʘʢ, ʥʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʦʝʬʽʮʽʻʥʪ 

r(ɻʈʣ ʽ ʇ) ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʙʫʚ ʥʠʞʯʠʤ ʥʘ 22,7 ʪʘ 19,0 %, ʥʽʞ 

ʢʦʝʬʽʮʽʻʥʪ r(ɻʈʚ ʽ ʇ) ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ. 

ʑʦʜʦ ʢʦʝʬʽʮʽʥ̒ʪʘ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ (r(ɻʈʚ ʽ ɸ)) ʪʘ ʚʤʽʩʪʫ 

ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʘʤʽʣʦʣʽʪʠʯʥʦ ʾ ʘʢʪʠʚʥʦʩʪʽ 

ʛʦʤʦʛʝʥʘʪʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ( r(ɻʈʣ ʽ ɸ)), ʪʦ ʫ ʢʦʥʪʨʦʣʴʥʽʡ  ̔ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ r(ɻʈʣ ʽ ɸ) 

ʙʫʚ ʥʠʞʯʠʤ ʥʘ 37,4 ʪʘ 26,4 % ʧʦʨʽʚʥʷʥʦ ʟ r(ɻʈʚ ʽ ɸ).  

ʆʪʞʝ, ʥʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʮʽʣʦʤʫ ʩʠʣʴʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ (r(ɻʈʚ ʽ ɽ)) ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʤʽʩʪʫ ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ 

ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚ'ʷʢʽʚ r (ɻʈʣ ʽ ɽ). ʂʦʝʬʽʮʽʥ̒ʪ r(ɻʈʣ ʽ ɽ) ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʙʫʚ 

ʥʠʞʯʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ r(ɻʈʚ ʽ ɽ). 

ʄʦʞʣʠʚʦ, ʱʦ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʥ̒ʪ ʢʦʨʝʣʷʮʽʾ r(ɻʈʚ ʽ ɽ) ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʥʘ 

180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʙʽʣʴʰ ʜʦʩʪʫʧʥʽ ʜʣʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʎʝ ʤʦʞʝ ʩʧʨʠʷʪʠ 
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ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʙʽʦʛʫʤʫʩʽ ʽ ʢʠʰʝʯʥʠʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ 

ʧʨʠʚʦʜʠʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʤʽʩʪʫ ʢʠʰʝʯʥʠʢʫ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [221ï223]. 

 

3.6. ɺʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʢʦʥʪʘʤʽʥʘʮʽʶ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ (Pb, Cd, Cu)  

ʙʽʦʤʘʩʠ ʯʝʨʚôʷʢʽʚ  

 

 ʂʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʘʤʽʥʘʥʪʽʚ (Pb, Cd, Cu) ʫ ʙʽʦʤʘʩʽ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʫ ʜʠʥʘʤʽʮʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.8. 

 ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʪʘ 

ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚʤʽʩʪ ʇʣʶʤʙʫʤʫ ʟʥʠʟʠʚʩʷ ʥʘ 13,4 (ʨ<0,05) ʪʘ 17,0 (ʨ<0,01) % 

ʚʽʜ ʡʦʛʦ ʚʤʽʩʪʫ ʥʘ ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋ ʙʽʦʤʘʩʽ ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʘ ʚʤʽʩʪ 

ʮʴʦʛʦ ʢʦʥʪʘʤʽʥʘʥʪʘ ʟʥʠʟʠʚʩʷ ʥʘ 5,8 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 

ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪ ʇʣʶʤʙʫʤʫ ʚ ʪʢʘʥʠʥʘʭ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚôʷʢʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʟʨʽʩ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘ 0,8 %, 

ʪʦʜʽ ʷʢ ʫ ʜʦʩʣʽʜʥʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʥʘ 23,0 %. 

 

ʊʘʙʣʠʮʷ 3.8 

ʋʤʽʩʪ ʇʣʶʤʙʫʤʫ, ʂʘʜʤʽʶ ʪʘ ʂʫʧʨʫʤʫ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

ʤʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʄÑm, n=3 

ɻʨʫʧʘ Pb Cd Cu 

 ʇʦʯʘʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ 

ʂʦʥʪʨʦʣʴ 2,39Ñ0,071 0,22Ñ0,012 15,22Ñ0,466 

ɼʦʩʣʽʜ 2,35Ñ0,084 0,20Ñ0,016 15,25Ñ0,435 

 90-ʪʘ ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʂʦʥʪʨʦʣʴ 

ʚʘʨʽʘʥʪ 

2,07Ñ0,088
+
 0,20Ñ0,014 14,77Ñ0,408 

ɼʦʩʣʽʜ   1,95Ñ0,061
++

 0,19Ñ0,006        13,04Ñ0,262**
++

 

 180-ʪʘ ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʂʦʥʪʨʦʣʴ 2,41Ñ0,092 0,23Ñ0,014 16,12Ñ0,164 

ɼʦʩʣʽʜ        1,81Ñ0,079**
++

     0,17Ñ0,009**    11,21Ñ0,396***
+++

 

  ʇʨʠʤʽʪʢʠ: 1) ** ï ʨ<0,01, *** ï ʨ<0,001 (ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ); 

  2)
+
 ï ʨ<0,05, 

++
 ï ʨ<0,01, 

+++
 ï ʨ<0,001 (ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ) 
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ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʚʤʽʩʪ 

ʇʣʶʤʙʫʤʫ ʚ ʙʽʦʤʘʩʽ ʯʝʨʚôʷʢʽʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 16,4 %, ʘ 

ʜʦʩʣʽʜʥʦʛʦ ï ʟʥʠʟʠʚʩʷ ʥʘ 7,2 %. ʇʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʚʤʽʩʪ Pb ʫ ʙʽʦʤʘʩʽ 

ʯʝʨʚ'ʷʢʽʚ ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʘ ʟʥʠʟʠʚʩʷ ʥʘ 24,9 % (ʨ<0,01).  

ʋ ʪʢʘʥʠʥʘʭ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʧʝʨʽʦʜ ʟ 1 ʧʦ 90-ʪʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʤʽʩʪ Cd 

ʟʥʠʟʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ: ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ï ʥʘ 9,1 %, 

ʫ ʜʦʩʣʽʜʥʦʤʫ ï ʥʘ 5,0 %.  

ʋ ʙʽʦʤʘʩʽ ʯʝʨʚô̫ ʢʽʚ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ ʚʤʽʩʪ Cd ʙʫʚ ʥʠʞʯʠʤ, 

ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʥʘ 5,0 %. ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʂʘʜʤʽʶ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʥʘ 4,5 % ʪʘ 

ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʥʘ 15,0 % ï ʫ ʜʦʩʣʽʜʥʦʤʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ 

ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ Cd 

ʥʘ 15,0 %, ʘ ʫ ʜʦʩʣʽʜʥʦʤʫ  ʟʥʠʞʝʥʥʷ ʥʘ 10,5 % ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʧʝʨʽʦʜʫ. ɼʦʜʘʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʯʠʥʠʣʦ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʂʘʜʤʽʶ ʚ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 26,1 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

ʅʘ 90-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ Cu ʫ ʙʽʦʤʘʩʽ 

ʯʝʨʚ'ʷʢʽʚ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʥʘ 3,0 %, ʜʦʩʣʽʜʥʦʛʦ ï ʥʘ 14,5 % (ʨ<0,01) ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʤʽʩʪ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚôʷʢʽʚ 

ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʘ ʟʥʠʟʠʚʩʷ ʥʘ 11,7 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪ ʂʫʧʨʫʤʫ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʽʜʚʠʱʠʚʩʷ ʫ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʥʘ 5,9 %, ʚʦʜʥʦʯʘʩ ʫ ʜʦʩʣʽʜʥʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ 

ʥʘ 26,5 % (ʨ<0,001), ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘ ʧʦʯʘʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʪʝ, 

ʚʤʽʩʪ Cu ʫ ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʫʚ ʤʝʥʰʠʤ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʥʘ 30,5 % (ʨ<0,001). 

ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘʢʦʧʠʯʝʥʥʷ Cu ʫ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʟʙʽʣʴʰʠʣʦʩʷ ʥʘ 9,1 %, ʘ ʫ ʜʦʩʣʽʜʥʦʤʫ ï ʟʥʠʟʠʣʦʩʷ ʥʘ 

14,0 %. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ 

ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʽʚ ʥʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ ʧʨʦʮʝʩʫ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫ ʙʽʦʛʫʤʫʩʽ 

ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ. ɺʦʥʠ ʤʘʶʪʴ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [255] ʪʘ 

ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʫʜʦʚʠ ʫʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʢʦʤʧʣʝʢʩʠ ʟ 
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ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ [258]. ʆʪʞʝ, ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʦʥʪʘʤʽʥʘʥʪʽʚ ʫ ʪʢʘʥʠʥʘʭ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʙʫʚʘʣʦʩʴ, ʡʤʦʚʽʨʥʦ, ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ 

ʥʝʨʦʟʯʠʥʥʠʭ ʪʘ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʎ ̔ʢʦʤʧʣʝʢʩʠ ʤʦʞʫʪʴ ʥʝ 

ʙʨʘʪʠ ʫʯʘʩʪʽ ʚ ʭʘʨʯʦʚʦʤʫ ʣʘʥʮʶʟʽ ʪʘ ʚʠʚʦʜʠʪʠʩʷ ʟ ʦʨʛʘʥʽʟʤʫ ʯʝʨʚ'ʷʢʽʚ ʟ 

ʢʦʧʨʦʣʽʪʘʤʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʫ ʙʽʦʤʘʩʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ.  

ʂʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʘʤʽʥʘʥʪʽʚ ʫ ʙʽʦʛʫʤʫʩʽ ʫ ʜʠʥʘʤʽʮʽ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʽ 3.9. ɿʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʫ ʜʦ 90-ʾ ʜʦʙʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʘ ʚʤʽʩʪ ʇʣʶʤʙʫʤʫ ʟʨʽʩ ʥʘ 

22,3 % (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʚʤʽʩʪʦʤ ʡʦʛʦ ʚ ʩʫʙʩʪʨʘʪʽ. ɺʦʜʥʦʯʘʩ ʫ ʙʽʦʛʫʤʫʩʽ 

ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʢʦʥʪʘʤʽʥʘʥʪʘ ʥʘ 

35,4 % (ʨ<0,01), ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʫʙʩʪʨʘʪʫ, ʪʘ ʥʘ 11,1 % ï ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. 

 

ʊʘʙʣʠʮʷ 3.9 

ʋʤʽʩʪ ʇʣʶʤʙʫʤʫ, ʂʘʜʤʽʶ ʪʘ ʂʫʧʨʫʤʫ ʫ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʪʘ ʙʽʦʛʫʤʫʩʽ, 

ʤʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʄÑm, n=3 

ɻʨʫʧʘ Pb Cd Cu 

 ʇʦʯʘʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ 

ʂʦʥʪʨʦʣʴ 9,46Ñ0,343 0,35Ñ0,041 12,30Ñ0,709 

ɼʦʩʣʽʜ 9,50Ñ0,372 0,37Ñ0,027 12,20Ñ0,779 

 90-ʪʘ ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʂʦʥʪʨʦʣʴ 11,57Ñ0,725* 0,41Ñ0,023 13,22Ñ0,498 

ɼʦʩʣʽʜ    12,86Ñ0,606** 0,45Ñ0,028 13,56Ñ0,394 

 180-ʪʘ ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʂʦʥʪʨʦʣʴ     13,67Ñ0,681***   0,46Ñ0,026* 13,50Ñ0,551 

ɼʦʩʣʽʜ     14,61Ñ0,420***   0,49Ñ0,030*   14,56Ñ0,454* 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05, ** ï ʨ<0,01, *** ï ʨ<0,001 (ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʙʩʪʨʘʪʦʤ) 

 

ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ (180-ʪʘ ʜʦʙʘ) ʫ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘ 

ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ Pb, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

44,5 % (ʨ<0,001) ʪʘ 53,8 % (ʨ<0,001) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʫʙʩʪʨʘʪʫ. ɼʦʜʘʚʘʥʥʷ 

ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʧʨʠʟʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʚ 

ʙʽʦʛʫʤʫʩʽ ʥʘ 6,9 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʽʜʥʦʩʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ 
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ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʇʣʶʤʙʫʤʫ ʚ ʙʽʦʛʫʤʫʩʽ: ʫ ʢʦʥʪʨʦʣʽ ï ʥʘ 

18,2 %, ʫ ʜʦʩʣʽʜʽ  ʥʘ 13,6 %. 

ʑʦʜʦ ʂʘʜʤʽʶ, ʪʦ ʥʘ 90-ʪʫ ʜʦʙʫ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʽ ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʘʭ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 17,1 % ʪʘ 21,6 % ʚʽʜʥʦʩʥʦ 

ʩʫʙʩʪʨʘʪʫ. ɼʦʜʘʚʘʥʥʷ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ɻʫʤʽʣʽʜʫ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʢʦʧʠʯʝʥʥʷ Cd ʫ ʙʽʦʛʫʤʫʩʽ ʥʘ 9,8 %. ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ (180-ʪʘ ʜʦʙʘ) 

ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʢʦʥʪʘʤʽʥʘʥʪʘ ʫ ʟʨʘʟʢʘʭ ʢʦʥʪʨʦʣʶ ʪʘ ʜʦʩʣʽʜʫ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 31,4 (ʨ<0,05) ʪʘ 32,4 % (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʫʙʩʪʨʘʪʫ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ ʚʤʽʩʪ Cd ʚ ʙʽʦʛʫʤʫʩʽ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 

6,5 %. ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʙʽʦʛʫʤʫʩʽ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʽʚ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 12,2 ʪʘ 8,9 % ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ. 

ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫

ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʂʫʧʨʫʤʫ: ʫ ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚʽʥ ʟʨʽʩ ʥʘ 2,6 % 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʂʫʧʨʫʤʫ ʫ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʪʘ ʫ ʚʘʨʽʘʥʪʽ ʟ 

ʛʫʤʽʥʦʚʦʶ ʜʦʙʘʚʢʦʶ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 9,8 ʪʘ 19,3 % (ʨ<0,05) ʚʽʜʥʦʩʥʦ ʩʫʙʩʪʨʘʪʫ. 

ɼʦʜʘʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʧʨʠʟʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʂʫʧʨʫʤʫ ʫ ʙʽʦʛʫʤʫʩʽ ʥʘ 7,9 %. ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʪʘ ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʽʚ ʥʘ 2,1 ʪʘ 7,4 %, ʚʽʜʧʦʚʽʜʥʦ.  

ʆʪʞʝ, ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩ ̫

ʥʘʢʦʧʠʯʝʥʥʷ ɺʄ ʫ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʾʭ 

ʚʤʽʩʪ ʙʫʚ ʥʠʞʯʝ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. 

ɼʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʥʦʩʥʦ 

ʙʽʦʛʫʤʫʩʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.8ï3.10. ʅʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ 

ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ ʫʤʽʩʪ ʇʣʶʤʙʫʤʫ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʙʫʚ ʥʠʞʯʠʤ ʫ 4 ʨʘʟʠ, 

ʥʽʞ ʫ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ. ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʙʽʦʛʫʤʫʩʫ ʙʫʚ ʥʠʞʯʝ ʫ ʙʽʦʤʘʩʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ï ʫ 5,6 ʨʘʟʘ, 

ʜʦʩʣʽʜʥʦʾ  6,6 ʨʘʟʘ. ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʤʽʩʪ ʇʣʶʤʙʫʤʫ ʫ ʪʢʘʥʠʥʘʭ 
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ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʛʫʤʫʩʫ ʙʫʚ 

ʥʠʞʯʠʤ: ʫ ʢʦʥʪʨʦʣʽ  ʫ 5,7 ʨʘʟʘ, ʫ ʜʦʩʣʽʜʽ  ʫ 8,1 ʨʘʟʘ. 
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ʈPb ï ʚʝʣʠʯʠʥʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ Pb ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʡʦʛʦ ʚʤʽʩʪʫ ʫ 

ʙʽʦʛʫʤʫʩʽ, ʨʘʟʽʚ 

ʈʠʩ. 3.8. ʋʤʽʩʪ ʇʣʶʤʙʫʤʫ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʥʦʩʥʦ ʙʽʦʛʫʤʫʩʫ 

  

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ ʚʤʽʩʪ ʇʣʶʤʙʫʤʫ ʫ ʙʽʦʤʘʩʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʥʦʩʥʦ ʙʽʦʛʫʤʫʩʫ ʦʧʠʩʫʻʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʟ 

ʚʽʨʦʛʽʜʥʽʩʪʶ ʘʧʨʦʢʩʠʤʘʮʽʾ: R
2
=0,9004 ï ʫ ʢʦʥʪʨʦʣʽ (3.9), R

2
=1 ï ʫ ʜʦʩʣʽʜʽ (3.10): 

    1269,4)(6293,1 += xLny         (3.9) 

    0032,4)(734,3 += xLny        (3.10) 

ʆʪʞʝ, ʥʘ 90-ʪʫ ʪʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢ ʈPb 

ʟʨʦʩʪʘʻ ʥʘ 17,9 ʪʘ 42,1 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 

ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʮʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʜʘʪʥʽʩʪʶ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʟʚ'ʷʟʫʚʘʪʠ ɺʄ ʫ ʭʝʣʘʪʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʥʝ ʙʨʘʪʠ ʫʯʘʩʪ ̔ʫ ʭʘʨʯʦʚʦʤʫ ʣʘʥʮʶʟʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ʑʦʜʦ ʂʘʜʤʽʶ, ʪʦ ʥʘ ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʥʠʢ ʈCd ʫ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ ʩʪʘʥʦʚʠʚ 1,6, ʫ ʜʦʩʣʽʜʥʽʡ ï 1,9.  
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ʈCd  ï ʚʝʣʠʯʠʥʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ Cd ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʡʦʛʦ ʚʤʽʩʪʫ ʫ 

ʙʽʦʛʫʤʫʩʽ, ʨʘʟʽʚ 

ʈʠʩ. 3.9. ʋʤʽʩʪ ʂʘʜʤʽʶ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʥʦʩʥʦ ʙʽʦʛʫʤʫʩʫ 

 

ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʙʫʚ ʥʠʞʯʠʤ ʫ ʙʽʦʤʘʩʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʫ 2,1 ʨʘʟʘ, ʜʦʩʣʽʜʥʦʾ ī 2,4 ʨʘʟʘ ʚʽʜʥʦʩʥʦ ʡʦʛʦ 

ʚʤʽʩʪʫ ʫ ʙʽʦʛʫʤʫʩʽ. ʅʘ ʢʽʥʝʮʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʪʢʘʥʠʥʘʭ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚ'ʷʢʽʚ ʫʤʽʩʪ ʂʘʜʤʽʶ ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʛʫʤʫʩʫ ʙʫʚ ʥʠʞʯʠʤ ʫ ʢʦʥʪʨʦʣʽ  ʫ 

2 ʨʘʟʠ, ʫ ʜʦʩʣʽʜʽ  ʫ 2,9 ʨʘʟʘ. 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ ʚʤʽʩʪ ʂʘʜʤʽʶ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʚʽʜʥʦʩʥʦ ʙʽʦʛʫʤʫʩʫ ʦʧʠʩʫʻʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʢʨʠʚʦʶ: R
2
=0,7145 ï ʫ ʢʦʥʪʨʦʣʽ 

(3.11), R
2
=0,9777 ï ʫ ʜʦʩʣʽʜʽ (3.12): 

     6596,1)(4026,0 += xLny     (3.11) 

     8685,1)(8899,0 += xLny     (3.12) 

ʆʪʞʝ, ʥʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢ ʈCd ʟʨʦʩʪʘʻ ʥʘ 

45,0 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʮʴʦʛʦ 

ʝʣʝʤʝʥʪʘ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ʅʘ ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʝʣʠʯʠʥʘ ʈCu ʢʦʥʪʨʦʣʴʥʦʾ ʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʥʝ 

ʨʽʟʥʠʣʠʩʷ (ʨʠʩ. 3.10). 
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ʈCu  ï ʚʝʣʠʯʠʥʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ Cu ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʡʦʛʦ ʚʤʽʩʪʫ ʫ  

ʙʽʦʛʫʤʫʩʽ, ʨʘʟʽʚ 

ʈʠʩ. 3.10. ʋʤʽʩʪ ʂʫʧʨʫʤʫ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜʥʦʩʥʦ ʙʽʦʛʫʤʫʩʫ 

 

ʅʘ 90-ʪʫ ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʤʽʩʪ ʂʫʧʨʫʤʫ ʫ ʙʽʦʤʘʩʽ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʙʫʚ ʚʠʱʠʤ ʫ 0,9 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʛʫʤʫʩʫ. 

ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʤʽʩʪ ʂʫʧʨʫʤʫ ʫ ʪʢʘʥʠʥʘʭ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʚʽʜʥʦʩʥʦ ʙʽʦʛʫʤʫʩʫ ʙʫʚ ʥʠʞʯʠʤ ʫ ʢʦʥʪʨʦʣʽ  ʫ 0,8 ʨʘʟʘ, 

ʫ ʜʦʩʣʽʜʽ  ʫ 1,3 ʨʘʟʘ. 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʥʘ ʚʤʽʩʪ ʂʫʧʨʫʤʫ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʚʽʜʥʦʩʥʦ ʙʽʦʛʫʤʫʩʫ ʦʧʠʩʫʻʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʟ ʜʦʩʪʦʚʽʨʥʽʩʪʶ 

ʘʧʨʦʢʩʠʤʘʮʽʾ: R
2
=0,0223 ï ʫ ʢʦʥʪʨʦʣʽ (3.13), R

2
=0,9314 ï ʫ ʜʦʩʣʽʜʽ (3.14): 

    8241,0)(0155,0 += xLny     (3.13) 

    7722,0)(4372,0 += xLny     (3.14) 

ʆʪʞʝ, ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢ ʈCu ʟʨʦʩʪʘʻ ʥʘ 

62,5 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʮʴʦʛʦ 

ʝʣʝʤʝʥʪʘ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢ ʈCu ʟʨʦʩʪʘʚ ʙʽʣʴʰʦ  ʁʤʽʨʦ  ʁʫ 

ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ɺʄ 

ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʾʭ ʚʤʽʩʪʫ ʫ ʙʽʦʛʫʤʫʩʽ. ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʈ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ ɺʄ ʫ 
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ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ 

ʧʨʦʮʝʩʫ ʛʫʤʽʬʽʢʘʮʽʾ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʥʝʨʦʟʯʠʥʥʽ, ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʬʦʨʤʠ ʟ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, ʱʦ 

ʤʦʞʫʪʴ ʥʝ ʙʨʘʪʠ ʫʯʘʩʪ ̔ʫ ʭʘʨʯʦʚʦʤʫ ʣʘʥʮʶʟʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ.  

ɽʬʝʢʪ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ çɻʫʤʽʣʽʜè ʥʘ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ ʽ 

ʪʠʤ, ʱʦ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʟʜʘʪʥʽ ʥʝʟʚʦʨʦʪʥʦ ʟʚ'ʷʟʫʚʘʪʠ ʚʘʞʢʽ ʤʝʪʘʣʠ, ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʝʨʦʟʯʠʥʥʽ ʤʘʣʦʨʫʭʣʠʚʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʚʠʚʦʜʷʪʴʩʷ ʟ 

ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ. ʎʝ ʧʦʢʨʘʱʫʻ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʜʘʻ 

ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʫ ʙʽʦʤʘʩʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫʧʨʦʜʦʚʞ 180-ʪʠ ʜʽʙ ʫ 

ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʙʫʣʦʩ ̫ʥʘʢʦʧʠʯʝʥʥʷ ɺʄ. ʇʨʠ 

ʮʴʦʤʫ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʛʫʤʫʩʽ ʙʫʚ ʥʘʙʘʛʘʪʦ ʥʠʞʯʝ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ [224, 225].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [226, 227]. 

 

3.7. ʄʽʢʨʦʙʽʦʣʦʛʯ̔ʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʙʽʦʛʫʤʫʩʫ 

 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʜʣʷ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ ʨʽʚʝʥʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʽʦʛʫʤʫʩʫ, ʧʨʦʚʦʜʠʣʦʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʤʽʢʨʦʙʥʦʛʦ ʯʠʩʣʘ (ʨʠʩ. 3.11). ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ (ʧʝʨʝʚʘʞʥʦ 

ʙʘʢʪʝʨʽʾ, ʛʨʠʙʢʠ, ʘʢʪʠʥʦʤʽʮʝʪʠ) ʻ ʧʝʨʚʠʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʷʢʽ ʨʦʟʢʣʘʜʘʶʪʴ 

ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʥʝ ʪʽʣʴʢʠ ʤʽʥʝʨʘʣʽʟʫʶʪʴ ʩʢʣʘʜʥʽ ʨʝʯʦʚʠʥʠ ʫ 

ʜʦʩʪʫʧʥʫ ʜʣʷ ʨʦʩʣʠʥ ʬʦʨʤʫ, ʘ ʡ ʤʦʞʫʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ʥʠʟʢʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ [228]. ʄʽʢʨʦʬʣʦʨʘ ʙʽʦʛʫʤʫʩʫ ʩʧʨʠʷʻ ʙʽʦʭʽʤʽʯʥʽʡ ʜʝʛʨʘʜʘʮʽʾ ʦʨʛʘʥʽʯʥʦʾ 

ʩʠʨʦʚʠʥʠ. ɼʦʱʦʚʽ ʯʝʨʚôʷʢʠ ʻ ʚʘʞʣʠʚʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ 

ʙʽʦʪʨʘʥʩʬʦʨʤʫʶʪʴ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʪʘ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʘʢʪʠʚʥʽʩʪʴ [229]. 
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ʇʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪɹʽʦʛʫʤʫʩ

++

+++**

 

** ï ʨ<0,01  ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ; 

 ++ ï ʨ<0,01, +++ ï ʨ<0,001  ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʞʠʚʥʠʤ ʩʫʙʩʪʨʘʪʦʤ 

ʈʠʩ. 3.11. ɿʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʙʽʦʛʫʤʫʩʫ 

 

ɿ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ 3.11., ʚʠʜʥʦ, ʱʦ ʫ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʤʘʡʞʝ ʥʝ ʨʽʟʥʠʣʦʩʷ ʪʘ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʦ 1,75*10
7
 ʂʋʆ/1 ʩʤ

3
.  

ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ ʤʽʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʥʘ 4,7 % (ʨ<0,01), ʫ ʜʦʩʣʽʜʥʽʡ  

ʥʘ 100,0 % (ʨ<0,001) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ 

ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʙʽʦʛʫʤʫʩʫ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 

ʟʙʽʣʴʰʠʣʦʩʷ ʥʘ 44,0 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʇ̔ ʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʤʽʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʫ ʙʽʦʛʫʤʫʩʽ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ 

ʘʢʪʠʚʘʮʽʻʶ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʽʦʤʘʩʠ ʯʝʨʚôʷʢʽʚ ʟʘ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ.  

ʆʮʽʥʢʘ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʙʽʦʛʫʤʫʩʫ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʩʘʥʽʪʘʨʥʦ-

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʇʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʛʨʫʥʪʫ 

ʧʘʪʦʛʝʥʥʠʤʠ ʝʥʪʝʨʦʙʘʢʪʝʨʽʷʤʠ ʩʚʽʜʯʠʪʴ ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦ-ʧʦʢʘʟʦʚʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɹɻʂʇ (ʢʦʣʽʬʦʨʤʠ) ʽ ʝʥʪʝʨʦʢʦʢʽʚ. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʨʫʧʫ ʟʙʫʜʥʠʢʽʚ 

ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ. ʆʜʥʠʤ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʻ ɽʰʝʨʠʭʽʷ ï ʧʨʷʤʘ ʢʦʨʦʪʢʘ, ʟ̔ 
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ʟʘʦʢʨʫʛʣʝʥʠʤʠ ʢʽʥʮʷʤʠ ʧʘʣʠʯʢʘ. ʉʧʦʨ ʥʝ ʫʪʚʦʨʶʻ. ɼʝʷʢʽ ʰʪʘʤʠ ʢʠʰʢʦʚʦʾ 

ʧʘʣʠʯʢʠ ʫʪʚʦʨʶʶʪʴ ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʡ ʝʥʜʦʪʦʢʩʠʥ ʪʘ ʪʝʨʤʦʣʘʙʽʣʴʥʠʡ ʝʢʟʦʪʦʢʩʠʥ, 

ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʛʦʣʦʚʥʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʭʚʦʨʦʙʠ [230].  

ɯʥʜʝʢʩʠ ɹɻʂʇ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʙʽʦʛʫʤʫʩʫ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.10. 

ɯʥʜʝʢʩ ɹɻʂʇ ʫ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʥʘ ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʫ ʙʽʦʛʫʤʫʩʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʙʫʚ ʫ ʤʝʞʘʭ ʥʦʨʤʠ, ʪʦʤʫ ʟʘ ʢʘʪʝʛʦʨʽʻʶ ʚʦʥʠ 

ʚʠʟʥʘʯʘʣʠʩʷ ʷʢ ʯʠʩʪʽ [231]. 

ʊʘʙʣʠʮʷ 3.10 

ɯʥʜʝʢʩʠ ɹɻʂʇ 

ɻʨʫʧʘ ʇʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ɹʽʦʛʫʤʫʩ 

ʂʦʥʪʨʦʣʴ 1 1 

ɼʦʩʣʽʜ 1 1 

 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ 

ʙʽʦʛʫʤʫʩʫ ʙʘʢʪʝʨʽʷʤʠ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʫʙʩʪʨʘʪ ʪʘ ʙʽʦʛʫʤʫʩ ʻ 

ʯʠʩʪʠʤʠ. ʅʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʙʽʦʛʫʤʫʩʫ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʟʨʦʩʣʦ ʥʘ 44,0 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

ʆʪʞʝ, ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʻ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʛʫʤʽʬʽʢʘʮʽʾ, ʧʨʠ ʮʴʦʤʫ ʽʥʜʝʢʩ ɹɻɻʂʇ ʚʢʘʟʫʻ ʥʘ 

ʯʠʩʪʦʪʫ ʙʽʦʛʫʤʫʩʫ. 

 

3.8. ɺʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʤʘʩʠ  

ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ ʫ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ, ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʽ 3.11. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟ 

ʦʯʠʱʝʥʠʤ ʢʠʰʝʯʥʠʢʦʤ, ʦʪʨʠʤʘʥʦʾ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ ɻʫʤʽʣʽʜʦʤ, ʫʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʙʫʚ ʚʠʱʠʤ ʥʘ 0,72 % (ʨ<0,05) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ.  
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ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʟʦʣʠ ʪʘ ɹɽʈ ʚ ʙʽʦʤʘʩʽ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʚʽʨʦʛʽʜʥʦ ʥʝ ʨʽʟʥʠʚʩʷ. 

ʑʦʜʦ ʨʽʚʥʷ ʧʨʦʪʝʾʥʫ ʚ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʪʦ ʚʽʥ ʙʫʚ ʚʠʱʠʤ 

ʥʘ 1,76 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʦʜʥʦʯʘʩ ʢʽʣʴʢʽʩʪʴ ʞʠʨʫ ʚ ʙʽʦʤʘʩʽ 

ʯʝʨʚ'ʷʢʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʥʠʟʠʣʘʩʴ ʥʘ 1,32 % (ʨ<0,001) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

 

ʊʘʙʣʠʮʷ 3.11 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  

ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ, %, MÑm, n=3 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ɼʦʩʣʽʜ 

ɺʦʣʦʛʘ 83,10Ñ0,132 82,38Ñ0,216* 

ʉʫʭʘ ʨʝʯʦʚʠʥʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 16,90Ñ0,132 17,62Ñ0,216* 

       ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ 92,59Ñ0,249 92,69Ñ0,320 

       ʟʦʣʘ 7,41Ñ0,249 7,31Ñ0,320 

       ʧʨʦʪʝʾʥ 70,28Ñ0,249   72,04Ñ0,105** 

       ʞʠʨ 11,81Ñ0,138      10,49Ñ0,220*** 

       ɹɽʈ 10,50Ñ0,310 10,16Ñ0,101 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05; ** ï ʨ<0,01; *** ï ʨ<0,001 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʧʨʦʪʝʾʥʫ ʥʘ 

0,72 % (ʨ<0,05) ʪʘ 1,76 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 

ʧʽʜʚʠʱʠʚʩʷ ʨʽʚʝʥʴ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʪʘ ʟʥʠʟʠʚʩʷ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʥʘʜʘʣʽ ʚʦʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 
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3.9. ʌ̔ ʟʠʢʦ-ʭʽʤʽʯʥ ̔ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

 

ʂʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʦʪʨʠʤʫʚʘʣʠ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ, ʚʠʨʦʱʝʥʦʛʦ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʽʟ ʚʤʽʩʪʦʤ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʫ ʢʽʣʴʢʦʩʪʽ 15,0 ʤʛ/ʢʛ.  

ʂʦʨʤʦʚʘ ʜʦʙʘʚʢʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  ʮʝ ʧʦʨʦʰʦʢ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ 

ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ ʥʝ ʙʽʣʴʰʝ 1 ʤʤ.  

ɿ ʙʽʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʦʢ ʟʦʨʫ ʥʘʡʢʨʘʱʝ ʛʦʜʫʚʘʪʠ ʧʪʠʮʶ ʫ ʧʝʨʰʽ 

ʜʥʽ ʞʠʪʪʷ ʢʦʤʙʽʢʦʨʤʘʤʠ ʟ ʢʦʨʤʦʚʠʤʠ ʜʦʙʘʚʢʘʤʠ ʫ ʚʠʛʣʷʜʽ ʢʨʫʧʢʠ ʨʦʟʤʽʨʦʤ      

1,0ï2,5 ʤʤ. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦ ʾ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.12. 

 ʋ ʩʢʣʘʜʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʟ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʚʧʣʠʚʫ 

ɻʫʤʽʣʽʜʫ, ʚʤʽʩʪ ʚʦʣʦʛʠ ʪʘ ʞʠʨʫ ʙʫʣʠ ʥʠʞʯʠʤʠ ʥʘ 0,2 % ʪʘ 0,64 %, ʢʣʽʪʢʦʚʠʥʠ ʪʘ 

ɹɽʈ  ʥʘ 0,8 % ʪʘ 1,1 % ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ. 

 

ʊʘʙʣʠʮʷ 3.12 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  

ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ, %, MÑm, n=3 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ɼʦʩʣʽʜ 

ɺʦʣʦʛʘ 14,06Ñ0,101 13,86Ñ0,141 

ʉʫʭʘ ʨʝʯʦʚʠʥʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 85,94Ñ0,101 86,14Ñ0,141 

       ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ 92,63Ñ0,061 92,59Ñ0,063 

       ʟʦʣʘ        7,37Ñ0,061   7,41Ñ0,063 

       ʧʨʦʪʝʾʥ     57,36Ñ0,607   59,84Ñ0,511* 

       ʞʠʨ   4,84Ñ0,220   4,20Ñ0,214 

       ʢʣ̔ʪʢʦʚʠʥʘ   4,82Ñ0,389   4,02Ñ0,074 

       ɹɽʈ      25,61Ñ0,916       24,5Ñ0,652 

 ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʫ ʢʦʨʤʦʚʽʡ ʜʦʙʘʚʮʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʚ ʙʽʣʴʰʠʤ ʥʘ 2,48 % (ʨ<0,05), ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. 

 ʆʪʞʝ, ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʤʽʩʪʠʪʴ ʤʘʡʞʝ 60 % 

ʙʽʣʢʘ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʜʦʙʘʚʢʘ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʫ ʛʦʜʽʚʣʽ 

ʬʘʟʘʥʷʪ. 

 

3.10. ɺʧʣʠʚ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ ʞʠʚʫ ʤʘʩʫ ʬʘʟʘʥʷʪ 

 

ɿ ʜʦʙʦʚʦʛʦ ʜʦ 21- ʪʘ ʟ 22- ʜʦ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʬʘʟʘʥʷʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʦʪʨʠʤʫʚʘʣʠ ʢʦʤʙʽʢʦʨʤ ʽʟ ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 24,5 % ʪʘ 21,1 %, ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦ ʢʦʤʙʽʢʦʨʤʫ ʧʪʠʮʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʚʦʜʠʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

ʷʢʫ ʦʪʨʠʤʫʚʘʣʠ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ, 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠ ʮʴʦʤʫ ʤʝʪʦʜʫ ʚʘʛʦʚʦʛʦ ʜʦʟʫʚʘʥʥʷ ʪʘ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʛʦ 

ʟʤʽʰʫʚʘʥʥʷ. ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʬʘʟʘʥʷʪ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʜʦ 

ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ, ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ 3.13. 

 

ʊʘʙʣʠʮʷ 3.13 

ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʪʽʣʘ ʬʘʟʘʥʷʪ (ʛ), MÑm, n=50 

ɻʨʫʧʘ 
ʇʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ 

1 7 14 21 28 35 

ʂʦʥʪʨʦʣʴʥʘ 21,04Ñ 

0,355 

40,31Ñ 

0,779 

73,88Ñ 

1,324 

114,50Ñ 

0,734 

169,03Ñ 

1,857 

189,84Ñ 

2,187 

ɯ ʜʦʩʣʽʜʥʘ  20,18Ñ 

0,314 

40,81Ñ

0,834 

75,87Ñ 

1,481 

117,91Ñ 

1,353* 

175,71Ñ 

2,260* 

196,12Ñ 

2,883 

ɯɯ ʜʦʩʣʽʜʥʘ  21,43Ñ 

0,299 

42,07Ñ

0,716 

79,07Ñ 

1,236** 

124,40Ñ 

0,585*** 

182,86Ñ 

2,136*** 

212,44Ñ 

2,081*** 

ɯɯɯ ʜʦʩʣʽʜʥʘ  

 

22,36Ñ 

0,362 

42,62Ñ

0,866 

80,94Ñ 

1,207*** 

125,39Ñ 

1,505*** 

184,74Ñ 

1,757*** 

215,14Ñ 

3,098*** 

 ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05; ** ï ʨ<0,01,*** ï ʨ<0,001 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 



95 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥ ʁʞʠʚʦʾ ʤʘʩʠ ʬʘʟʘʥʷʪ. ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʙʦʚʽ ʬʘʟʘʥʠ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʤʘʣʠ ʩʝʨʝʜʥʶ ʤʘʩʫ ʪʽʣʘ ʫ ʤʝʞʘʭ ʚʽʜ 20,18 ʜʦ 

22,36 ʛ, ʤʽʞ ʥʠʤʠ ʥʝ ʚʠʷʚʣʷʣʦʩʷ ʚʽʨʦʛʽʜʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ.  

ɺʽʜ ʧʝʨʰʦʾ ʜʦ 7-  ʾ ʜʦʙʠ ʫ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʪʽʣʘ ʫ 1,9 ʨʘʟʘ, ʘ ʫ ʧʪʠʮ ̔ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ 0,75 % ʚʽʜ ʤʘʩʠ ʢʦʤʙʽʢʦʨʤʫ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ï ʫ 2,0 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʩʠ ʜʦʙʦʚʠʭ ʬʘʟʘʥʷʪ. 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ ʧʪʠʮʽ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 1,2 %, ʥʽʞ ʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʫ ʮʝʡ ʧʝʨʽʦʜ.  

ʉʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ ʧʪʠʮʽ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʪʘʢʦʞ ʟʨʦʩʣʘ ʫ 2,0 ʨʘʟʠ 

ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ. ʇʨʦʪʝ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʧʪʠʮʝʶ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʨʩ̔ ʥʘ 4,4 %, ʘ ʟ ʧʪʠʮʝʶ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ï ʥʘ 3,1 %. 

ɼʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ 2,0 % ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʩʧʨʠʷʣʦ ʧʨʠʨʦʩʪʫ 

ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʧʪʠʮʽ ʫ ʮʝʡ ʧʝʨʽʦʜ ʫ 1,9 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 5,7 %, ʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɯ 

ʪʘ ɯɯ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʩʝʨʝʜʥʷ ʤʘʩʘ ʬʘʟʘʥʷʪ ɯɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 

4,4 % ʪʘ 1,3 %, ʚʽʜʧʦʚʽʜʥʦ.  

ʋ 14-ʜʦʙʦʚʠʭ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ ʙʫʣʘ ʙʽʣʴʰʝ ʫ 

3,5 ʨʘʟʘ, ʥʽʞ ʫ ʜʦʙʦʚʠʭ, ʪʘ ʫ 1,8 ʨʘʟʘ ï ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʧʝʨʽʦʜʫ. 

ʑʦʜʦ ʬʘʟʘʥʷʪ ʧʝʨʰʦʾ ʛʨʫʧʠ, ʷʢʠʤ ʜʦʜʘʚʘʣʠ 1,5 % ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜ ʤʘʩʠ ʢʦʤʙʽʢʦʨʤʫ ʟ 8- ʜʦ 14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, ʪʦ ʾʭʥ ̫ʩʝʨʝʜʥʷ ʤʘʩʘ 

ʟʙʽʣʴʰʠʣʘʩʴ ʫ 3,4 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʦʙʦʚʦʾ ʧʪʠʮʽ ʪʘ ʫ 1,9 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ. ʋ ʬʘʟʘʥʷʪ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʪʽʣʘ ʥʘ 2,7 % ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʦʢʘʟʥʠʢʽʚ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɿʘ ʜʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʫ ʢʽʣʴʢʦʩʪʽ 2,5 % ʚʽʜ ʤʘʩʠ ʢʦʤʙʽʢʦʨʤʫ ʫ 

ʬʘʟʘʥʽʚ ɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʽʜ 7- ʜʦ 14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʪʽʣʘ ʫ 3,7 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʦʙʦʚʦʾ ʧʪʠʮʽ ʪʘ ʫ 1,9 ʨʘʟʘ 
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ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ. ʉʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ ʬʘʟʘʥʷʪ ɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 

ʟʙʽʣʴʰʠʣʘʩ ̫ʥʘ 7,0 % (ʨ<0,01) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʩʠ ʪʽʣʘ ʢʦʥʪʨʦʣʴʥʦʾ ʧʪʠʮʽ ʪʘ 

ʥʘ 4,2 % ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɯ ʜʦʩʣʽʜʥʦ ʾʛʨʫʧʠ ʬʘʟʘʥʽʚ.  

ɼʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʽʚ ɯɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʽʜ 7- ʜʦ 14-ʜʦʙʦʚʦʛʦ 

ʚʽʢʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʽʣʴʢʦʩʪʽ 3,5 % ʩʧʨʠʷʣʦ ʧʨʠʨʦʩʪʫ 

ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʧʪʠʮʽ ʫ 3,6 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʪʚʘʨʠʥ ʜʦʙʦʚʦʛʦ 

ʚʽʢʫ ʪʘ ʫ 1,9 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ. ʉʝʨʝʜʥʷ ʤʘʩʘ ʧʪʠʮʽ ʮʽʻʾ ʛʨʫʧʠ 

ʟʨʦʩʣʘ ʥʘ 9,6 % (ʨ<0,001) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯ ʪʘ ɯɯ ʜʦʩʣʽʜʥʠʤʠ 

ʛʨʫʧʘʤʠ ï ʥʘ 6,7 ʪʘ 2,4 %, ʚʽʜʧʦʚʽʜʥʦ. 

ʑʦʜʦ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 21-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, ʪʦ ʾʭʥ ̫ʩʝʨʝʜʥʷ ʤʘʩʘ 

ʪʽʣʘ ʟʨʦʩʣʘ ʫ 5,4 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʧʪʠʮʽ ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʪʘ ʫ 2,8 ʪʘ 

1,6 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ ʟ ʬʘʟʘʥʷʪʘʤʠ 7- ʪʘ 14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʮʝʡ ʧʝʨʽʦʜ ʨʦʩʪʫ ʤʘʩʘ ʪʽʣʘ ʬʘʟʘʥʷʪ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 5,8; 

2,9 ʪʘ 1,6 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʪʠʮʽ 1-, 7- ʪʘ 14-ʜʦʙʦʚʦʛʦ 

ʚʽʢʫ, ʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʪʠʮʝʶ ʾʭʥ ̫ ʤʘʩʘ ʟʨʦʩʣʘ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

3,0 % (ʨ<0,05). 

ʋ ɯɯ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʪʽʣʘ ʬʘʟʘʥʽʚ 

ʫ ʚʽʮʽ 21 ʜʽʙ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʩʠ ʧʪʠʮʽ 1-, 7- ʪʘ 14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʫ 5,8; 3,0 ʪʘ 

1,6 ʨʘʟʘ, ʚʽʜʧʦʚʽʜʥʦ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʨʦʩʪʫ ʩʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ ʬʘʟʘʥʷʪ ɯɯ ʛʨʫʧʠ ʙʫʣʘ 

ʚʠʱʦʶ ʥʘ 8,6 % (ʨ<0,001) ʪʘ 5,5 % ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ɯ 

ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʘʭ. 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ ʧʪʠʮʽ ɯɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 21-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 

5,6; 2,9 ʪʘ 1,5 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʩʠ ʪʽʣʘ ʬʘʟʘʥʷʪ 1-, 7- ʪʘ 14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ 

ʚʽʜʧʦʚʽʜʥʦ, ʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ɯ ʪʘ ɯɯ ʜʦʩʣʽʜʥʠʤʠ ʛʨʫʧʘʤʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ 

ʚʠʱʠʤ ʥʘ 9,5 % (ʨ<0,001); 6,3 ʪʘ 0,8 %, ʚʽʜʧʦʚʽʜʥʦ. 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ 28-ʜʦʙʦʚʦʾ ʧʪʠʮʽ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 

4,0 % (ʨ<0,05), ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ.  

ʋ ʬʘʟʘʥʷʪ ɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʙʫʣʘ ʚʠʱʦʶ ʫ 

8,5; 4,3; 2,3 ʪʘ 1,5 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʪʠʮʝʶ 1-, 7-, 14- ʪʘ 21-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, 
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ʚʽʜʧʦʚʽʜʥʦ. ʋ ʮʽʡ ʛʨʫʧʽ ʩʝʨʝʜʥʷ ʤʘʩʘ ʧʪʠʮʽ ʟʨʦʩʣʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 8,2 % (ʨ<0,001) 

ʪʘ 4,1 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʪʘ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ.  

ʉʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ ʬʘʟʘʥʷʪ ɯɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ ʚʽʮʽ 28 ʜʽʙ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 

8,3; 4,3; 2,3 ʪʘ 1,5 ʨʘʟʘ ʚʽʜʥʦʩʥʦ ʧʪʠʮʽ 1-, 7- , 14- ʪʘ 21-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʩʝʨʝʜʥʷ ʤʘʩʘ ʬʘʟʘʥʷʪ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 9,3 % (ʨ<0,001), ʘ 

ʚʽʜʥʦʩʥʦ ɯ ʽ ɯɯ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʧʪʠʮʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 5,1 ʽ 1,0 %. 

ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʪʠʮʽ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʝʨʝʜʥʷ ʤʘʩʘ ʪʽʣʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 9,7; 4,8; 2,6; 1,7 ʪʘ 1,1 ʨʘʟʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʘʟʘʥʽʚ 1-, 7- , 14-, 

21- ʪʘ 28-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, ʚʽʜʧʦʚʽʜʥʦ. ʇʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʧʪʠʮ 35 

ʜʦʙʦʚʦʛʦ ʚʽʢʫʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚʠʠɦʤ ʥʘ 3,3 %.  

ʑʦʜʦ ʧʪʠʮʽ ɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʪʦ ʫ 35-ʜʝʥʥʦʤʫ ʚʽʮʽ ʾʭʥ ̫ʤʘʩʘ ʙʫʣʘ ʚʠʱʦʶ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʬʘʟʘʥʽʚ 1-, 7- , 14-, 21- ʪʘ 28-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʫ 9,9; 

5,0; 2,7; 1,7 ʪʘ 1,2 ʨʘʟʘ, ʚʽʜʧʦʚʽʜʥʦ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ ʤʘʩʘ ʧʪʠʮʽ ʮʽʻʾ 

ʛʨʫʧʠ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 11,9 % (ʨ<0,001), ʘ ʜʦ ɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ï ʥʘ 8,3 %. 

ʋ ɯɯɯ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʤʘʩʘ ʬʘʟʘʥʷʪ 35-ʜʝʥʥʦʛʦ ʚʽʢʫ ʙʫʣʘ ʚʠʱʦʶ ʫ 9,6; 5,0; 

2,7; 1,7 ʪʘ 1,2 ʨʘʟʘ ʚʽʜʥʦʩʥʦ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ 1-, 7- , 14-, 21- ʪʘ 28-ʜʦʙʦʚʦʤʫ ʚʽʮʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʪʘ ɯ ʽ ɯɯ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ï ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 

13,3 % (ʨ<0,001) ʪʘ 9,7 ʽ 1,3 %, ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʧʪʠʮʽ ʩʧʨʠʷʣʦ 

ʟʙʽʣʴʰʝʥʥʶ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʤʘʩʠ ʪʽʣʘ ʬʘʟʘʥʷʪ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ɯ, ɯɯ ʽ ɯɯɯ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʘ 3,3 %; 11,9 (ʨ<0,001) ʽ 13,3 % (ʨ<0,001), ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʢʽʥʝʮʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʩʘ ʬʘʟʘʥʷʪ ɯɯ ʪʘ ɯɯɯ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʤʽʞ 

ʩʦʙʦʶ, ʘ ʧʦʨʽʚʥʷʥʦ ʟ ɯ ʜʦʩʣʽʜʥʦʶ ʛʨʫʧʦʶ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 8,3 % ʪʘ 9,7 %, 

ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʢʦʤʙʽʢʦʨʤʽʚ 

ʬʘʟʘʥʷʪ ʫ ʢʽʣʴʢʦʩʪʽ 1,5 % ʫ ʧʝʨʽʦʜ ʚʽʜ ʧʝʨʰʦʾ ʜʦ ʩʴʦʤʦʾ ʜʦʙʠ ʪʘ 2,5 % (ɯɯ ʜʦʩʣʽʜʥʘ 

ʛʨʫʧʘ) ï ʚʽʜ ʚʦʩʴʤʦʾ ʜʦ ʯʦʪʠʨʥʘʜʮʷʪʦʾ ʜʦʙʠ ʩʧʨʠʷʻ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʾʭ ʨʦʩʪʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʪʘ ɯ ʜʦʩʣʽʜʥʦʶ ʛʨʫʧʦʶ ʫʧʨʦʜʦʚʞ 35 ʜʽʙ.  
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ʆʪʞʝ, ʜʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟ ʚʠʩʦʢʠʤ ʫʤʽʩʪʦʤ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʷʪ ʩʧʨʠʷʻ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʪʽʣʘ ʧʪʠʮʽ, ʱʦ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. 

ɺ ʧʝʨʽʦʜ ʟ 1 ʧʦ 28 ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʤʘʩʠ ʪʽʣʘ 

ʬʘʟʘʥʷʪ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʨʦʩʪʫ ʧʪʠʮʽ (ʪʘʙʣ. 3.14). ɿ 29-  ʾ ʜʦ 35-  ʾ ʜʦʙʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʠʡ ʧʨʠʨʽʩʪ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʤʘʩʠ ʧʪʠʮʽ ʚʽʜʥʦʩʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ, ʤʦʞʣʠʚʦ, 

ʧʦʚôʷʟʘʥʦ ʟ ʦʜʥʠʤ ʟ̔ ʧʝʨʽʦʜʽʚ ʞʠʪʪʷ ʧʪʠʮʽ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʩʪ ʤʘʭʦʚʦʛʦ ʪʘ 

ʨʫʣʴʦʚʦʛʦ ʧʽʨ'.̫  

 

ʊʘʙʣʠʮʷ 3.14 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʦʜʥʽʻʾ ʧʪʠʮʽ, ʛ, MÑm, n=50 

ɻʨʫʧʘ 
ʇʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ  

1ï7 8ï14 14ï21 22ï28 29ï35 

ʂʦʥʪʨʦʣʴʥʘ 2,75Ñ0,064 4,80Ñ0,102 5,59Ñ0,115 7,79Ñ0,170 2,86Ñ0,123 

ɼʦʩʣʽʜʥʘ 2,95Ñ0,066 5,28Ñ0,110 6,43Ñ0,141 8,35Ñ0,231 4,06Ñ0,126 

  

ɼʣʷ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʧʪʠʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ (ʪʘʙʣ. 3.15) ʪʘ ʚʽʜʥʦʩʥʦʛʦ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ (ʪʘʙʣ. 3.16), ʷʢ ̔ ʨʦʟʨʘʭʦʚʫʪʁʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

ʉ. ɹʨʦʜʠ [232, 233]. 

 

    ʊʘʙʣʠʮʷ 3.15 

ɺʽʜʥʦʩʥʠʡ ʧʨʠʨʽʩʪ ʬʘʟʘʥʷʪ, % 

ɻʨʫʧʘ 
ʇʝʨʽʦʜʠ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ  

1ï7 8ï14 14ï21 22ï28 29ï35 

ʂʦʥʪʨʦʣʴʥʘ 62,8 58,8 43,1 38,5 11,6 

ɼʦʩʣʽʜʥʘ 65,0 61,1 44,6 38,1 15,0 
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ɺʽʜʥʦʩʥʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʬʘʟʘʥʷʪ ʭʘʨʘʢʪʝʨʠʟʫʻ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʪʽʣʘ ʟʘ 

ʦʜʠʥʠʮʶ ʯʘʩʫ. ɺʽʜʥʦʩʥʘ ʤʘʩʘ ʪʽʣʘ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ ʚʽʮʽ 7 ʜʽʙ ʙʫʣʘ 

ʙʽʣʴʰʦʶ ʥʘ 2,2 % ʟʘ ʢʦʥʪʨʦʣʴ. ʌʘʟʘʥʷʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ ʚʽʮʽ 14 ʜʽʙ ʪʘ 21 ʜʦʙʠ 

ʤʘʣʠ ʙʽʣʴʰʠʡ ʚʽʜʥʦʩʥʠʡ ʧʨʠʨʽʩʪ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 2,3 % ʪʘ 1,5 % ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ.  

ʅʘ 28 ʜʦʙʫ ʫ ʧʪʠʮʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʤʘʩʠ (0,4 %) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʫ ʬʘʟʘʥʷʪ, 

ʱʦ ʩʧʦʞʠʚʘʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ 35-ʜʦʙʦʚʦʤʫ ʚʽʮʽ, ʙʫʚ ʙʽʣʴʰʠʤ 

ʥʘ 3,4 %, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʪʽʣʘ 

ʚʠʟʥʘʯʘʣʠʩʴ ʫ ʬʘʟʘʥʽʚ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ.  

ɿ ʪʘʙʣʠʮʽ 3.16. ʚʠʜʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʬʘʟʘʥʽʚ ʚʽʜʙʫʚʘʣʦʩ ̫

ʨʽʚʥʦʤʽʨʥʦ, ʽ ʣʠʰʝ ʥʘ 35-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥʽʡ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ 

ʟʥʠʞʫʻʪʴʩʷ. ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʩʥʦʛʦ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʧʪʠʮʽ 

ʚʽʜʙʫʚʘʣʠʩʷ ʜʝʱʦ ʧʦ-ʽʥʰʦʤʫ: ʥʘʡʙʽʣʴʰʘ ʚʝʣʠʯʠʥʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʨʘʥʥʴʦʤʫ ʚʽʮʽ 

ʬʘʟʘʥʷʪ, ʘ ʧʦʪʽʤ ʧʦʢʘʟʥʠʢ ʟʥʠʞʫʚʘʚʩʷ. 

 

ʊʘʙʣʠʮʷ 3.16 

ɺʽʜʥʦʩʥʠʡ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʬʘʟʘʥʷʪ, % 

ɻʨʫʧʘ 
ʇʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ  

1ï7 8ï14 14-21 22ï28 29ï35 

ʂʦʥʪʨʦʣʴʥʘ 8,9 8,4 6,2 5,5 1,7 

ɼʦʩʣʽʜʥʘ 9,2 8,7 6,4 5,4 2,1 

   

 

ʆʪʞʝ, ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ  

ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʬʘʟʘʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʘ ʪʘ 

ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʢʦʤʙʽʢʦʨʤʽ.  
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ʌʘʟʘʥʷʪʘ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʩʧʦʞʠʚʘʣʠ ʢʦʨʤʦʚʫ 

ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʧʝʨʝʚʘʞʘʣʠ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʩʪʫ ʤʘʩʠ ʪʫʰʢʠ ʧʪʠʮ ʁ

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ( ʪʘʙʣ. 3.17). ʋ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʠʡ  ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʩʣʽʜʥʦʶ ʛʨʫʧʦʶ ʧʨʠʨʽʩʪ ʘʙʩʦʣʶʪʥʦʾ 

ʤʘʩʠ ʪʫʰʢʠ ʥʘ 5,4 % ʪʘ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʪʫʰʢʠ ʚʽʜ ʞʠʚʦʾ ʤʘʩʠ ʧʪʠʮʽ ʥʘ 2,0 %.  

ʋ ʧʝʨʽʦʜ ʟ 14 ʜʦ 28 ʜʦʙʠ ʫ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʤʘʩʠ ʪʫʰʢʠ ʥʘ 11,8 % (ʨ<0,01) ʪʘ ʚʽʜʥʦʩʥʦʾ  ʥʘ 2,7 % 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʋ 35-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʥʘʡʚʠʱʘ ʘʙʩʦʣʶʪʥʘ ʪʘ ʚʽʜʥʦʩʥʘ ʤʘʩʘ 

ʪʫʰʢʠ ʚʠʟʥʘʯʘʣʘʩʷ ʫ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʽʨʦʛʽʜʥʦ ʧʝʨʝʚʘʞʘʣʠ 

ʢʦʥʪʨʦʣʴ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 14,4 % (ʨ<0,01) ʪʘ 2,0 %. 

 

ʊʘʙʣʠʮʷ 3.17 

ʄʘʩʘ ʪʫʰʢʠ ʬʘʟʘʥʷʪ, MÑm, n=5 

ɻʨʫʧʘ 

ɺʽʢ 

ʬʘʟʘʥʷʪ, 

ʜʽʙ 

ʊʫʰʢʘ, ʛ 

ʘʙʩʦʣʶʪʥʘ ʤʘʩʘ, ʛ 
ʚ̔ ʜʥʦʩʥʘ ʤʘʩʘ, ʫ % ʚʽʜ ʞʠʚʦʾ 

ʤʘʩʠ ʧʪʠʮʽ 

ʂʦʥʪʨʦʣʴ 
14 

40,44Ñ1,897 55,80 

ɼʦʩʣʽʜ 38,24Ñ1,537 53,84 

ʂʦʥʪʨʦʣʴ 
28 

91,68Ñ1,895 56,27 

ɼʦʩʣʽʜ    102,48Ñ2,286** 58,98 

ʂʦʥʪʨʦʣʴ 
35 

110,12Ñ1,623 57,12 

ɼʦʩʣʽʜ     125,94Ñ2,941** 59,13 

ʇʨʠʤʽʪʢʘ. ** ï ʨ<0,01 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʩʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ ʧʪʠʮʝʶ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥ ʁ ʘʙʩʦʣʶʪʥʦʾ ʤʘʩʠ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ: ʩʝʨʮʷ, ʧʝʯʽʥʢʠ ʪʘ ʤ'ʷʟʦʚʦʛʦ ʰʣʫʥʢʘ (ʪʘʙʣ. 3.18). 
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ʊʘʙʣʠʮʷ 3.18 

ʈʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʫ ʬʘʟʘʥʷʪ 14-, 28- ʪʘ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ MÑm, n=5 

ɻʨʫʧʘ 
ɺʽʢ ʬʘʟʘʥʷʪ, 

ʜʽʙ 

ɸʙʩʦʣʶʪʥʘ ʤʘʩʘ ʦʨʛʘʥʘ, ʛ 

ʩʝʨʮʝ ʧʝʯʽʥʢʘ ʤ'ʷʟʦʚʠʡ ʰʣʫʥʦʢ 

ʂʦʥʪʨʦʣʴ 
14 

0,67Ñ0,049 2,16Ñ0,219 1,70Ñ0,055 

ɼʦʩʣʽʜ 0,66Ñ0,031 2,25Ñ0,125 1,66Ñ0,040 

ʂʦʥʪʨʦʣʴ 
28 

1,20Ñ0,062 4,75Ñ0,147 4,17Ñ0,179 

ɼʦʩʣʽʜ 1,30Ñ0,040 4,84Ñ0,215 4,24Ñ0,184 

ʂʦʥʪʨʦʣʴ 
35 

1,21Ñ0,068 5,31Ñ0,412 4,65Ñ0,253 

ɼʦʩʣʽʜ 1,37Ñ0,041 5,70Ñ0,247 4,80Ñ0,134 

 

ʇʨʦʪʝ, ʤʘʩʘ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʚʽʜʥʦʩʥʦ ʜʦ ʞʠʚʦʾ ʤʘʩʠ ʧʪʠʮʽ 14-ʜʦʙʦʚʦʛʦ 

ʚʽʢʫ (ʨʠʩ. 3.12) ʙʫʣʘ ʥʝʟʥʘʯʥʦ ʙʽʣʴʰʦʶ: ʩʝʨʮʷ  ʥʘ 1,1 %, ʧʝʯʽʥʢʠ  ʥʘ 6,4 %, ʘ 

ʤ'ʷʟʦʚʦʛʦ ʰʣʫʥʢʘ ʙʫʣʘ ʥʘ 0,4 % ʥʠʞʯʝ, ʥʽʞ ʫ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʾ ʛʨʫʧʠ. 
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ʈʠʩ. 3.12. ɺʽʜʥʦʩʥʘ ʤʘʩʘ ʦʨʛʘʥʽʚ ʜʦ ʞʠʚʦʾ ʤʘʩʠ ʧʪʠʮʽ 

14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, % 
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ʑʦʜʦ ʬʘʟʘʥʷʪ 28-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ (ʨʠʩ. 3.13), ʪʦ ʚʽʜʥʦʩʥʘ ʤʘʩʘ 

ʩʝʨʮʷ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 1,4 %, ʘ ʧʝʯʽʥʢʠ ʪʘ ʤ'ʷʟʦʚʦʛʦ ʰʣʫʥʢʘ ʟʥʠʟʠʣʘʩʴ ʥʘ 4,5 ʪʘ 

4,7 %, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ʈʠʩ. 3.13. ɺʽʜʥʦʩʥʘ ʤʘʩʘ ʦʨʛʘʥʽʚ ʜʦ ʞʠʚʦʾ ʤʘʩʠ ʧʪʠʮʽ  

28-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, % 

 

ʋ ʬʘʟʘʥʷʪ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ (ʨʠʩ. 3.14) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʠʡ ʧʨʠʨʽʩʪ 

ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʩʝʨʮʷ ʪʘ ʤ'ʟʦʚʦʛʦ ʰʣʫʥʢʘ ʥʘ 1,6 ʪʘ 2,2 %, ʚʽʜʧʦʚʽʜʥʦ, ʽ ʟʥʠʞʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ ʧʝʯʽʥʢʠ ʥʘ 2,5 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 

0,63

2,75

2,20

0,64

2,68

2,25

0,00

0,50

1,00

1,50

2,00

2,50

3,00

ʉʝʨʮʝ ʇʝʯʽʥʢʘ ʄ'ʷʟʦʚʠʡ ʰʣʫʥʦʢ

ɺ
ʽ
ʜ
ʥ
ʦ
ʩ
ʥ
ʘ
 
ʤ
ʘ
ʩ
ʘ
 
ʦ
ʨ
ʛ
ʘ
ʥ
ʘ
 
ʜ
ʦ
 
 

 
ʞ
ʠ
ʚ
ʦ
ʾ
 
 
ʤ
ʘ
ʩ
ʠ
 
ʧ
ʪ
ʠ
ʮ
ʽ
,
 
%

ʂʦʥʪʨʦʣʴɼʦʩʣʽʜ
 

ʈʠʩ. 3.14. ɺʽʜʥʦʩʥʘ ʤʘʩʘ ʦʨʛʘʥ̔ʚ ʜʦ ʞʠʚʦʾ ʤʘʩʠ ʧʪʠʮʽ 

35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, % 



103 

 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʝ ʩʧʨʘʚʣʷʻ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʥʫʪʨʽʰʥʽ ʦʨʛʘʥʠ ʬʘʟʘʥʷʪ; ʨʽʟʥʠʮʷ ʤʽʞ ʘʙʩʦʣʶʪʥʦ  ʁʪʘ 

ʚʽʜʥʦʩʥʦ  ʁʤʘʩʦ  ʁʦʨʛʘʥʽʚ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʻ ʥʝʩʫʪʪʻʚʦʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [234 ï 236]. 

 

3.11. ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ 

ʟʘ ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  

 

ʈʝʟʫʣʴʪʘʪʠ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʣʝʡʢʦʛʨʘʤʘ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ 

ʬʘʟʘʥʷʪ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 3.19  ̔3.20. ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʬʘʟʘʥʷʪ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʽʣʴʢʦʩʪʽ 1,5ï2,5 % ʥʘ 

14-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʥʘ 

7,2 % (ʨ0̓,01) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 3.19).  

ʋ 28-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʫ ʧʪʠʮʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʧʣʠʚ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʱʦ ʙʫʣʘ ʫ ʩʢʣʘʜʽ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ, ʥʘ ʚʤʽʩʪ 

ʛʝʤʦʛʣʦʙʽʥʫ, ʷʢʠʡ ʟʨʦʩʪʘʻ ʥʘ 6,5 % (ʨ᾽0,01) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ʋ 35-ʜʦʙʦʚʦʤʫ 

ʚʽʮʽ ʨʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 7,5 % (ʨ᾽0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʋ ʚʽʢʦʚʠʡ ʧʝʨʽʦʜ 14 ʜʽʙ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ 

ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ. ʋ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 28 ʪʘ 

35 ʜʽʙ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʦʾ ʧʪʠʮʽ ʟʨʦʩʪʘʻ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

7,6 (ʨ᾽0,01) ʪʘ 5,6 % (ʨ᾽0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 14, 28 ʪʘ 35 ʜʽʙ ʧʦʢʘʟʥʠʢʠ ʛʝʤʘʪʦʢʨʠʪʫ, 

ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʝʨʠʪʨʦʮʠʪʽ (MCH) ʪʘ ʩʝʨʝʜʥʽʡ ʦʙ'ʻʤ ʝʨʠʪʨʦʮʠʪʽʚ 

(MCV) ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʫ ʤʝʞʘʭ ʧʦʭʠʙʢʠ. 
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ʊʘʙʣʠʮʷ 3.19 

ɻʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʽʚ ʟʘ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, MÑm, n=5 

ʇʦʢʘʟʥʠʢ 

ʇʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ 

       14       28      35 

ʂ ɼ ʂ ɼ ʂ ɼ 

ɻʝʤʦʛʣʦʙʽʥ, ʛ/ʣ 127,8Ñ 

1,28 

137,0Ñ 

1,30** 

125,8Ñ 

1,88 

134,0Ñ 

1,27** 

126,0Ñ 

1,52 

135,4Ñ 

2,09** 

ɽʨʠʪʨʦʮʠʪʠ, 10
12
/ʣ 3,94Ñ 

0,136 

4,06Ñ 

0,136 

3,96Ñ 

0,075 

4,26 Ñ 

0,024 ** 

3,96Ñ 

0,081 

4,18Ñ 

0,037* 

ɻʝʤʘʪʦʢʨʠʪ, % 34,5Ñ 

0,50 

36,4Ñ 

1,63 

33,2Ñ 

0,35 

34,8Ñ 

0,58 

33,3Ñ 

0,45 

35,2Ñ 

1,16 

ʄʉʅ, ʧʛ 32,6Ñ 

1,057 

33,9Ñ 

1,204 

31,8Ñ 

0,67 

31,4Ñ 

0,48 

31,9Ñ 

0,57 

32,4Ñ 

0,73 

ʄʉV, ʤʢʤ
3
 87,9Ñ 

2,94 

89,9Ñ 

4,42 

84,0Ñ 

0,924 

81,72Ñ 

1,648 

84,3Ñ 

2,19 

84,3Ñ 

3,48 

ʇʨʠʤʽʪʢʠ: 1) ʂ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ, ɼ ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ;  

         2) * ï ʨ᾽0,05, ** ï ʨ̓0,01 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

 

ʑʦʜʦ ʣʝʡʢʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ (ʪʘʙʣ. 3.20), ʪʦ ʫ 14-ʜʦʙʦʚʦʤʫ 

ʚʽʮʽ ʟʘ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʷʢʫ ʜʦʜʘʚʘʣʠ ʜʦ ʦʩʥʦʚʥʦʛʦ 

ʢʦʤʙʽʢʦʨʤʫ ʧʪʠʮʽ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʧʽʜʚʠʱʠʣʘʩʷ ʥʘ 21,5 % (ʨ᾽0,05) ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ. ɿʦʢʨʝʤʘ, ʢʽʣʴʢʽʩʪʴ ʝʦʟʠʥʦʬʽʣʽʚ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 14, 28 ʪʘ 35 ʜʽʙ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ, 

ʚʽʜʧʦʚʽʜʥʦ, 1,9; 2,2 ʪʘ 2,5 %, ʛʝʪʝʨʦʬʽʣʽʚ ï 55,7; 56,9 ʪʘ 57,0 %, ʣʽʤʬʦʮʠʪʽʚ ï 36,2; 

35,8 ʪʘ 35,6 %, ʤʦʥʦʮʠʪʽʚ ï 6,2; 5,1 ʪʘ 4,9 %.  
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ʊʘʙʣʠʮʷ 3.20 

ʃʝʡʢʦʛʨʘʤʘ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʽʚ ʟʘ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, MÑm, n=5 

ʇʦʢʘʟʥʠʢ 

ʇʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ 

14 28 35 

ʂ ɼ ʂ ɼ ʂ ɼ 

ʃʝʡʢʦʮʠʪʠ, 10
9
/ʣ 16,16Ñ 

0,601 

19,64Ñ 

1,34* 

17,38Ñ 

1,238 

18,30Ñ 

0,599 

19,40Ñ 

0,963 

19,30Ñ 

1,014 

ɹʘʟʦʬʽʣʠ, % 

0,00Ñ 

0,000 

0,00Ñ 

0,000 

0,00Ñ 

0,000 

0,00Ñ 

0,000 

0,00Ñ 

0,000 

0,00Ñ 

0,000 

ɽʦʟʠʥʦʬʽʣʠ, % 1,80Ñ 

0,490 

2,00Ñ 

0,447 

2,40Ñ 

0,245 

2,00Ñ 

0,447 

2,80Ñ 

0,374 

2,20Ñ 

0,200 

ɻʝʪʝʨʦʬʽʣʠ, % 56,80Ñ 

1,068 

54,60Ñ 

1,400 

56,80Ñ 

1,281 

57,00Ñ 

1,140 

56,60Ñ 

0,748 

57,40Ñ 

0,245 

ʃʽʤʬʦʮʠʪʠ, % 35,60Ñ 

1,435 

36,80Ñ 

0,800 

35,60Ñ 

1,691 

36,00Ñ 

1,304 

35,00Ñ 

1,049 

36,20Ñ 

0,663 

ʄʦʥʦʮʠʪʠ, % 5,80Ñ 

0,583 

6,60Ñ 

0,872 

5,20Ñ 

0,663 

5,00Ñ 

0,707 

5,60Ñ 

0,510 

4,20Ñ 

0,800 

ʇʨʠʤʽʪʢʘ: 1) ʂ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ, ɼ ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ; 

        2) * ï ʨ̓ 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʟʘ ʜʽʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʷʭ 3.21.ï3.23. 

ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ 14-ʜʦʙʦʚʦʛʦ ʚʢ̔ʫ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 

ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʋ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ 28-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʢʨʦʚʽ 

ʥʘ 9,0 % (ʨ᾽0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ (35 ʜʽʙ) ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʫ ʢʨʦʚʽ ʧʪʠʮʽ, ʷʢʘ ʩʧʦʞʠʚʘʣʘ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʨʘʟʦʤ ʟ 

ʢʦʤʙʽʢʦʨʤʦʤ, ʟʨʽʩ ʥʘ 9,4 % (ʨ᾽0,01), ʨʽʟʥʠʮʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʢʨʦʚʽ ʬʘʟʘʥʷʪ  

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʠʟʥʘʯʘʣʘʩʷ ʫ ʤʝʞʘʭ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ [234]. ʆʪʞʝ, 
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ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʟʘ ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ ʙʽʣʦʢʩʠʥʪʝʟʫʚʘʣʴʥʦʾ 

ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʧʪʠʮʽ. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 3.21., ʫ ʚʽʢʦʚʠʡ ʧʝʨʽʦʜ 14 ʜʽʙ ʨʽʚʝʥʴ ʘʣʴʙʫʤʽʥʫ ʫ ʢʨʦʚʽ 

ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʚʘʚʩʷ  ̔ʩʪʘʥʦʚʠʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 

15,80 ʛ/ʣ. ʋ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 28 ʪʘ 35 ʜʽʙ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ 

ʟʨʦʩʪʘʻ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 10,6 (ʨ᾽0,05) ʪʘ 9,4 % (ʨ᾽0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʪʠʮʝʶ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʊʘʙʣʠʮʷ 3.21 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʽʚ ʟʘ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, MÑm, n=5 

ʇʦʢʘʟʥʠʢ 

ʇʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ 

14 28 35 

ʂ ɼ ʂ ɼ ʂ ɼ 

ɿʘʛʘʣʴʥʠʡ 

ʙʽʣʦʢ, ʛ/ʣ 

27,40Ñ 

1,400 

26,08Ñ 

0,372 

33,20Ñ 

0,374 

36,20Ñ 

1,200* 

34,20Ñ 

0,583 

37,40Ñ 

0,510** 

ɸʣʴʙʫʤʽʥʠ, ʛ/ʣ 16,20Ñ 

0,860 

15,40Ñ 

0,678 

18,80Ñ 

0,490 

20,80Ñ 

0,663* 

19,20Ñ 

0,663 

21,00Ñ 

0,316* 

ɻʣʦʙʫʣʽʥʠ, ʛ/ʣ 11,20Ñ 

0,583 

11,24Ñ 

0,427 

14,40Ñ 

0,510 

15,40Ñ 

0,812 

15,00Ñ 

0,707 

16,40Ñ 

0,245 

ɹʽʣʢʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ, ʆʜ 

1,45Ñ 

0,037 

1,38Ñ 

0,103 

1,32Ñ 

0,075 

1,36Ñ 

0,076 

1,30Ñ 

0,097 

1,28Ñ 

0,016 

ʇʨʠʤʽʪʢʘ. * ï ʨ0̓,05, ** ï ʨ0̓,01 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

 

ʑʦʜʦ ʚʤʽʩʪʫ ʛʣʦʙʫʣʽʥʽʚ, ʪʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫʧʨʦʜʦʚʞ ʜʦʩʣʽʜʥʠʭ ʚʽʢʦʚʠʭ 

ʧʝʨʽʦʜʽʚ 14, 28 ʪʘ 35 ʜʽʙ ʙʫʚ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ ʽ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʚ, 

ʚʽʜʧʦʚʽʜʥʦ, 11,22; 14,90; 15,70 ʛ/ʣ. ʆʪʞʝ, ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʘʣʴʙʫʤʽʥʽʚ ʫ ʢʨʦʚʽ 

ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʤʦʞʝ 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ ʢʨʦʚʽ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʧʝʯʽʥʢʠ ʧʪʠʮʽ.  
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ʆʪʞʝ, ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʟʘ ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʦʚôʷʟʘʥʦ ʥʘʩʘʤʧʝʨʝʜ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʘʣʴʙʫʤʽʥʦʚʦʾ 

ʬʨʘʢʮʽʾ ʙʽʣʢʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʪʠʮʽ.  

ʋ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʫ ʚʽʮʽ 14, 28 ʪʘ 35 ʜʽʙ 

ʙʽʣʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʝ ʨʽʟʥʠʪʴʩʷ ʟʘ ʚʽʢʦʚʠʤʠ ʧʝʨʽʦʜʘʤʠ ʽ ʜʦʨʽʚʥʶʻ ʚ ʩʝʨʝʜʥʴʦʤʫ, 

ʚʽʜʧʦʚʽʜʥʦ, 1,42; 1,34 ʪʘ 1,55 ʆʜ.  

ʇʨʠ ʚʚʝʜʝʥʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʷʪʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʽʣʴʢʦʩʪʽ 1,5ï2,5 % ʥʘ 14-ʪʫ ʪʘ 28-ʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʽʨʦʛʽʜʥʠʭ ʟʤʽʥ ʱʦʜʦ ʚʤʽʩʪʫ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ (ʪʘʙʣ. 3.22) ʫ ʢʨʦʚʽ ʧʪʠʮʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʪʴ, ʚʽʜʧʦʚʽʜʥʦ, 259,00 ʪʘ 282,70 ʤʢʤʦʣʴ/ʣ. ʋ 35-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʫ ʧʪʠʮʽ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʟʨʦʩʪʘʻ ʥʘ 21,9 % (ʨ᾽0,05) 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ.  

ʆʪʞʝ, ʥʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ 

ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʤʝʞʘʭ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ, ʷʢʘ ʻ ʦʩʥʦʚʥʠʤ ʧʨʦʜʫʢʪʦʤ 

ʤʝʪʘʙʦʣʽʟʤʫ ʘʟʦʪʦʚʤʽʩʥʠʭ ʩʧʦʣʫʢ, ʘ ʩʘʤʝ ʙʽʣʢʘ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪ. ʊʘʢʝ ʟʨʦʩʪʘʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʢʦʧʠʯʝʥʥʷ ʤôʷʟʦʚʦʾ ʤʘʩʠ ʪʘ 

ʧʨʠʩʢʦʨʝʥʠʡ ʦʙʤʽʥ ʘʤʽʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʽʟʤʽ ʬʘʟʘʥʷʪ. 

ʈʽʚʝʥʴ ʢʨʝʘʪʠʥʽʥʫ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ 14-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʙʫʚ 

ʙʽʣʴʰʝ ʥʘ 6,0 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʷʪʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʾʾ ʚʧʣʠʚ ʥʘ 

ʧʪʠʮʶ ʫ ʚʽʮʽ 28 ʪʘ 35 ʜʽʙ: ʫ ʮʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ ʚʤʽʩʪ ʢʨʝʘʪʠʥʽʥʫ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ 

ʬʘʟʘʥʷʪ ʟʨʦʩʪʘʻ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 16,3 (ʨ᾽0,05) ʪʘ 19,8 % (ʨ᾽0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ʆʪʞʝ, ʥʘ 28-ʫ ʪʘ 35-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʢʨʝʘʪʠʥʽʥʫ, ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʤʝʪʘʙʦʣʽʪʽʚ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ 

ʘʤʽʥʦ-ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʚ ʦʨʛʘʥʽʟʤʽ. ʊʘʢʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʫ ʚʤʽʩʪʫ ʢʨʝʘʪʠʥʽʥʫ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʨʠʩʢʦʨʝʥʥʷʤ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʘʤʽʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʽʟʤʽ 

ʬʘʟʘʥʷʪ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʤôʷʟʦʚʦʾ ʤʘʩʠ ʫ ʜʦʩʣʽʜʥʦʾ ʧʪʠʮʽ. 
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ʊʘʙʣʠʮʷ 3.22 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʽʚ ʟʘ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, MÑm, n=5 

ʇʦʢʘʟʥʠʢ 

ʇʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ 

14 28 35 

ʂ ɼ ʂ ɼ ʂ ɼ 

ʉʝʯʦʚʘ 

ʢʠʩʣʦʪʘ, 

ʤʢʤʦʣʴ/ʣ 

258,60Ñ 

27,985 

259,40Ñ 

41,546 

289,00Ñ 

18,852 

276,40Ñ 

6,524 

283,40Ñ 

20,294 

 345,60Ñ 

16,893* 

ʂʨʝʘʪʠʥʽʥ, 

ʤʢʤʦʣʴ/ʣ 

23,20Ñ 

3,891 

24,60Ñ 

1,030 

32,00Ñ 

1,095 

37,20Ñ 

1,393* 

32,40Ñ 

0,872 

38,80Ñ 

1,855* 

ɸʉʊ, ʆʜ/ʣ 216,80Ñ 

13,764 

235,00Ñ 

8,130 

218,20Ñ 

4,893 

228,00Ñ 

11,292 

222,80Ñ 

5,024 

207,80Ñ 

0,970* 

ɸʃʊ, ʆʜ/ʣ 36,80Ñ 

1,020 

34,40Ñ 

1,327 

37,60Ñ 

1,78 

34,60Ñ 

1,435 

37,80Ñ 

1,985 

38,40Ñ 

1,939 

ʃʫʞʥʘ 

ʬʦʩʬʘʪʘʟʘ, 

ʆʜ/ʣ 

1316,4Ñ 

72,467 

1491,0Ñ 

66,333 

1704,6Ñ 

64,829 

1770,60Ñ 

54,500 

1777,40Ñ 

102,407 

1797,60Ñ 

101,106 

ʇʨʠʤʽʪʢʘ. * ï ʨ᾽0,05, ** ï ʨ0̓,01, *** ï ʨ0̓,001  

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 3.22., ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 14 ʪʘ 28 ʜʽʙ ʘʢʪʠʚʥʽʩʪʴ ɸʉʊ ʫ 

ʢʨʦʚʽ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʽ ʩʪʘʥʦʚʠʣʘ ʫ 

ʩʝʨʝʜʥʴʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ, 225,9 ʪʘ 223,1 ʆʜ/ʣ. ʋ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ               

35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʘʢʪʠʚʥʽʩʪʴ ɸʉʊ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 6,7 % (ʨ᾽0,05) ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ɺʦʜʥʦʯʘʩ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʫ 

ʚʽʮʽ 14, 28 ʪʘ 35 ʜʽʙ ʘʢʪʠʚʥʽʩʪʴ ɸʃʊ ʥʝ ʨʽʟʥʠʪʴʩʷ ʟʘ ʚʽʢʦʚʠʤʠ ʧʝʨʽʦʜʘʤʠ ʽ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʜʦʨʽʚʥʶʻ 35,6; 36,1 ʪʘ 38,1 ʆʜ/ʣ, ʚʽʜʧʦʚʽʜʥʦ. ʆʪʞʝ, ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ɸʉʊ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ʥʘ 35-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ ʦʙʤʽʥʫ ʘʤʽʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʽʟʤʽ ʧʪʠʮʽ. ʇʨʠ ʮʴʦʤʫ 

ʘʢʪʠʚʥʽʩʪʴ ɸʃʊ ʫ ʢʨʦʚʽ ʧʪʘʰʝʥʷʪ ʬʘʟʘʥʫ ʤʠʩʣʠʚʩʴʢʦʛʦ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ ʢʦʨʤʦʚʫ 
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ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʩʢʣʘʜʽ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ, ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ 

ʢʦʥʪʨʦʣʶ. 

ɸʢʪʠʚʥʽʩʪʴ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʫ ʢʨʦʚʽ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ 

ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦ  ʁʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 

1403,7; 1737,6 ʪʘ 1787,5 ʆʜ/ʣ ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 14, 28 ʪʘ 35 ʜʽʙ, ʚʽʜʧʦʚʽʜʥʦ. 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʷʪʘʤ ʜʦʩʣʽʜʥʦ ʾ ʛʨʫʧʠ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʽʣʴʢʦʩʪʽ 1,5ï2,5 % ʥʘ 14, 28 ʪʘ 35-ʪʫ ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ (ʪʘʙʣ. 3.23) ʫ ʢʨʦʚʽ 

ʬʘʟʘʥʷʪ ʥʘ 15,76 % (ʨ᾽0,01); 18,35 (ʨ᾽0,001) ʪʘ 12,25 % (ʨ᾽0,05) ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ ʘʢʪʠʚʥʫ ʫʪʠʣʽʟʘʮʽʶ ʛʣʶʢʦʟʠ ʚ ʧʨʦʮʝʩʽ 

ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʩʠʤʧʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʛʦʨʤʦʥʽʚ ʩʪʨʝʩʫ ʥʘ 

ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʫ ʢʨʦʚʽ. 

ʊʘʙʣʠʮʷ 3.23 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʽʚ ʟʘ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, MÑm, n=5 

ʇʦʢʘʟʥʠʢ 

ʇʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ, ʜʽʙ 

14 28 35 

ʂ ɼ ʂ ɼ ʂ ɼ 

ɻʣʶʢʦʟʘ, 

ʤʤʦʣʴ/ʣ 

15,93Ñ 

0,532 

13,42Ñ 

0,566** 

19,78Ñ 

0,301 

16,15Ñ 

0,494*** 

20,25Ñ 

0,537 

17,77Ñ 

0,762* 

ʂʘʣʴʮʽʡ, 

ʤʤʦʣʴ/ʣ 

2,04Ñ 

0,007 

2,18Ñ 

0,129 

2,67Ñ 

0,042 

2,62Ñ 

0,052 

2,56Ñ 

0,051 

2,42Ñ 

0,038 

ʅʝʦʨʛʘʥʽʯʥʠʡ 

ʬʦʩʬʦʨ, 

ʤʢʤʦʣʴ/ʣ 

1,38Ñ 

0,111 

1,52Ñ 

0,097 

2,30Ñ 

0,071 

2,18Ñ 

0,058 

2,36Ñ 

0,108 

2,16Ñ 

0,040 

ʉʘ/ʈ 1,51Ñ 

0,109 

1,47Ñ 

0,141 

1,17Ñ 

0,041 

1,21Ñ 

0,033 

1,09Ñ 

0,034 

1,12Ñ 

0,032 

ʇʨʠʤʽʪʢʘ. * ï ʨ0̓,05, ** ï ʨ̓ 0,01, *** ï ʨ0̓,001 
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ʉʣʽʜ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 14, 28 ʪʘ 35 ʜʽʙ ʙʽʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ï ʢʘʣʴʮʽʡ, ʥʝʦʨʛʘʥʽʯʥʠʡ ʬʦʩʬʦʨ ʪʘ ʉʘ/ʈ ï 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʤʝʞʘʭ ʧʦʭʠʙʢʠ. ʊʘʢ, ʚʤʽʩʪ ʢʘʣʴʮʽʶ ʫ 

ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʫ 14-, 28- ʪʘ 35- ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 2,11; 2,65 ʪʘ 2,49 ʤʤʦʣʴ/ʣ; ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʦʨʫ ï 1,45; 

2,24 ʪʘ 2,26 ʤʤʦʣʴ/ʣ; ʉʘ/ʈ ï 1,49; 1,19 ʪʘ 1,11, ʚʽʜʧʦʚʽʜʥʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʦʞʠʚʘʥʥʷ ʬʘʟʘʥʷʪʘʤʠ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʟ ʦʩʥʦʚʥʠʤ 

ʢʦʤʙʽʢʦʨʤʦʤ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʤʽʥʠ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʧʪʠʮʽ ʫ ʤʝʞʘʭ 

ʥʦʨʤʠ [237]. 

ʊʘʢ, ʫ ʢʨʦʚʽ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʨʽʚʥʝʥʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

9,0 % (ʨ᾽0,05) ʪʘ 9,4 % (ʨ᾽0,01) ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 28 ʪʘ 35 ʜʽʙ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʘʣʴʙʫʤʽʥʫ ʚ ʢʨʦʚʽ. ʋ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ 

ʚʤʽʩʪ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 21,9 % (ʨ᾽0,05) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ʋ 28- 

ʪʘ 35-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʢʨʝʘʪʠʥʽʥʫ ʥʘ 

16,3 (ʨ᾽0,05) ʪʘ 19,8 % (ʨ᾽0,05), ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʪʠʮʽ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʋ ʬʘʟʘʥʷʪ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʘʢʪʠʚʥʽʩʪʴ ɸʉʊ 

ʟʥʠʞʫʻʪʴʩʷ ʥʘ 6,7 % (ʨ᾽0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ.  

ʑʦʜʦ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʦʾ ʧʪʠʮʽ, ʪʦ ʥʘ 14-ʪʫ, 28-ʫ ʪʘ 35-ʪʫ ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʥʘ 

15,76 % (ʨ᾽0,01); 18,35 (ʨ᾽0,001) ʪʘ 12,25 % (ʨ᾽0,05) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ, ʘʣʴʙʫʤʽʥʽʚ, ʩʝʯʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʢʨʝʪʠʥʽʥʫ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ɸʉʊ ʪʘ ʛʣʶʢʦʟʠ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ 

ʟʘ ʜʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ, ʧʦʚôʷʟʘʥʦ ʟ 

ʘʢʪʠʚʘʮʽʻʶ ʩʠʥʪʝʟʫ ʙʽʣʢʘ ʫ ʧʝʯʽʥʮʽ ʧʪʠʮʽ, ʧʨʠʩʢʦʨʝʥʥʷʤ ʤʝʪʘʙʦʣʽʟʤʫ ʘʤʽʥʦʢʠʩʣʦʪ 

ʚ ʦʨʛʘʥʽʟʤʽ, ʟ ʙʽʣʴʰʦ  ʁʫʪʠʣʽʟʘʮʽʻʁ  ʛʣʶʢʦʟʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʪʘ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʬʘʟʘʥʷʪ ʜʦ ʩʪʨʝʩʫ. 

ɿʘʛʘʣʴʥʠʡ ʙʽʣʦʢ ʻ ʦʜʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʙʽʣʢʦʚʠʡ 

ʦʙʤʽʥ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʢʘʟʥʠʢ ʚʤʩ̔ʪʫ ʟʘʛʘʣʴʥʦʛʦ 
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ʙʽʣʢʘ ʫ ʢʨʦʚʽ ʧʪʠʮʽ ʚʽʨʦʛʽʜʥʦ ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʦʤ ʤʘʩʠ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʥʘ 14-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ (r = 0,82) (ʨʠʩ. 3.15).  
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ʈʠʩ. 3.15. ɿʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ  

14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʽʜ ʾʭʥʴʦʾ ʤʘʩʠ ʪʽʣʘ 

 

ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʢʨʦʚʽ ʧʪʠʮʽ ʚʽʜ ʾʾ ʤʘʩʠ 

ʦʧʠʩʫʻʪʴʩʷ ʣʽʥʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ ʘʧʨʦʢʩʠʤʘʮʽʾ: R
2
=0,6663: 

    847,343735,1 += ʭy      (3.15) 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʢʨʦʚʽ ʧʪʠʮʽ ʚʽʜ ʤʘʩʠ 

ʬʘʟʘʥʷʪ ʥʘ 14-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʟʘ ʫʤʦʚʠ ʛʦʜʽʚʣʽ 

ʬʘʟʘʥʽʚ ʢʦʨʤʦʚʦʶ ʜʦʙʘʚʢʦʶ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ 

ʢʨʦʚʽ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʦʤ ʤʘʩʠ ʧʪʠʮʽ (r = 0,95) (ʨʠʩ. 3.16). 
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ʈʠʩ.3.16. ɿʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ  

14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʽʜ ʾʭʥʴʦʾ ʤʘʩʠ ʪʽʣʘ 

 

ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʙʽʣʢʘ ʢʨʦʚʽ ʧʪʠʮʽ ʚʽʜ ʾʾ ʤʘʩʠ ʦʧʠʩʫʻʪʴʩʷ 

ʣʽʥʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ ʘʧʨʦʢʩʠʤʘʮʽʾ R
2
=0,8935: 

    307,724957,5 -= ʭy      (3.16) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʘ ʫʤʦʚʠ ʛʦʜʽʚʣʽ ʬʘʟʘʥʽʚ 

ʢʦʨʤʦʚʦʶ ʜʦʙʘʚʢʦʶ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʢʨʦʚʽ 

ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʦʤ ʤʘʩʠ ʧʪʠʮʽ, ʧʨʠ ʮʴʦʤʫ ʩʠʣʘ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʟʚôʷʟʢʫ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [238, 239]. 

 

3.12. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʠʨʦʱʫʚʘʥʥ ̫ʬʘʟʘʥʷʪ 

 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ ʻ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʨʦʙʢʘ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʟ ʦʪʨʠʤʘʥʥʷʤ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʡ ʝʢʦʥʦʤʽʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʫ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʘ ʚʽʜʜʘʯʘ, ʪʦʙʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʪʨʘʪ ʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʝʨʤʠʪʝʭʥʦʣʦʛʽ,ʾ ʱʦ ʜʦʟʚʦʣʷ ̒ ʰʚʠʜʰʝ ʧʝʨʝʨʦʙʣʷʪʠ ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ ʪʘ 
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ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰʝ ʧʨʦʜʫʢʮʽʾ ʟ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ, ʻ ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ, 

ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ ʥʘ ʜʦʩʪʘʚʢʫ ʩʫʙʩʪʨʘʪʫ, ʧʽʜʛʦʪʦʚʢʘ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ.  

ʆʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʽʩʪ ɹ ʪʘ ʷʢʽʩʪ ɹ ʧʨʦʜʫʢʪʽʚ 

ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ, ʻ ʩʢʣʘʜ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʊʦʤʫ ʦʜʥʠʤ ʟʽ ʰʣʷʭʽʚ ʟʙʽʣʴʰʝʥʥʷ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ  ̒ʘʢʪʠʚʘʮʽʷ ʾʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʥʘ ʪʣʽ ʜʽʾ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ.  

ɺʠʚʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ 

ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ʚʝʨʤʠʬʝʨʤʠ ʊʆɺ çʇʨʠʨʦʜʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾè 

ʤ. ɿʘʧʦʨʽʞʞʷ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʧʝʨʝʚʽʨʢʠ ʪʨʠʚʘʣʽʩʪʶ 180 ʜʽʙ. 

ʋʧʨʦʜʦʚʞ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʪʘ ʧʦʨʽʚʥʶʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʩʪʫ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ( ʪʘʙʣ.3.24).  

ʊʘʙʣʠʮʷ 3.24 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʇʦʢʘʟʥʠʢ ɻʨʫʧʘ 
ɺʠʪʨʘʪʘ, 

ʛʨʥ 

ɺʠʪʨʘʪʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ɻʫʤʽʣʽʜʫ ʂʦʥʪʨʦʣʴ 0 

ɼʦʩʣʽʜ 123,3 

ɿʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʫ ʜʦʜʘʪʢʦʚʦ ʦʪʨʠʤʘʥʦ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

ʪʠʩ.ʰʪ 

ʂʦʥʪʨʦʣʴ  

ɼʦʩʣʽʜ 304 

ɿʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʫ ʜʦʜʘʪʢʦʚʦ ʦʪʨʠʤʘʥʦ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 

ʩʫʤʫ (ʮʽʥʘ 17,3 ʛʨʥ/1000 ʰʪ), ʛʨʥ 

ʂʦʥʪʨʦʣʴ  

ɼʦʩʣʽʜ 3681,72 

 

 

ɺ ʫʤʦʚʘʭ ʚʝʨʤʠʬʝʨʤʠ ʊʆɺ çʇʨʠʨʦʜʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾè ʤ. ɿʘʧʦʨʽʞʞʷ 

ʜʦʚʝʜʝʥʦ, ʱʦ ʘʢʪʠʚʘʮʽʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʽ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʶ. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʚʥʝʩʝʥʥʷ 
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ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʚ ʧʨʦʮʝʩʽ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʦʣʷʛʘʣʘ ʫ ʙʽʣʴʰʦʤʫ ʥʘ 21,1 % (ʨ<0,001) ʥʘʢʦʧʠʯʝʥʥʽ 

ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʩʢʣʘʜʘʻ 876,6 ʛʨʥ ʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʣʦʞʝ. 

ʅʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʚʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɻʫʤʽʣʽʜʫ, ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʬʘʟʘʥʷʪ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ʇʨɸʊ çɸʛʨʦ-ʉʦʶʟè 

ʰʣʷʭʦʤ ʚʠʨʦʙʥʠʯʦʾ ʧʝʨʝʚʽʨʢʠ. ʋʧʨʦʜʦʚʞ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʟʥʘʯʘʣʠ ʤʘʩʫ ʪʚʘʨʠʥ ʪʘ 

ʚʠʪʨʘʪʠ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʩʢʣʘʜʽ ʦʩʥʦʚʥʦʛʦ ʨʘʮʽʦʥʫ ʤʦʣʦʜʥʷʢʫ 

ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ. 

ʇʝʨʝʚʽʨʢʦʶ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ 

ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʧʪʘʰʝʥʷʪ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʚ ʫʤʦʚʘʭ ʇʨɸʊ çɸʛʨʦ-

ʉʦʶʟè ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʟʘ ʧʝʨʽʦʜ ʝʢʩʧʝʨʠʤʝʥʪʫ ʞʠʚʘ ʤʘʩʘ ʪʚʘʨʠʥ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 

11,9 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ.  

ʋʚʝʜʝʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʷʪ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

ʦʪʨʠʤʘʥʦʾ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʱʦ ʚʠʨʦʱʝʥʽ ʥʘ 

ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʨʠʙʫʪʦʢ ʥʘ 

10,7 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (ʪʘʙʣ. 3.25). ɿʘ ʧʨʦʚʝʜʝʥʠʤ 

ʨʦʟʨʘʭʫʥʢʦʤ, ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʩʢʣʘʜʽ ʢʦʤʙʽʢʦʨʤʫ ʩʧʨʠʷʣʘ 

ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʥʘ 5,1 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ʊʘʙʣʠʮʷ 3.25 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ 

ɻʨʫʧʘ 

ʇʦʢʘʟʥʠʢʠ 

ʧʦʚʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ, 

ʛʨʥ 

ʨʝʘʣʽʟʘʮʽʡʥʘ 

ʚʘʨʪʽʩʪʴ, ʛʨʥ 

ʧʨʠʙʫʪʦʢ, ʛʨʥ 

ʂʦʥʪʨʦʣʴ 5992 8052 2060 

ɼʦʩʣʽʜ 5772 8052 2280 

 

ʆʪʞʝ, ʷʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ ʢʽʣʴʢʦʩʪʽ 15,0 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʩʫʙʩʪʨʘʪʫ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʠʤ ʽ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʪʘ ʥʘʢʦʧʠʯʝʥʥʶ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʷʢ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʪʘʢʦʞ ʩʧʨʠʷʻ 

ʟʙʽʣʴʰʝʥʥʶ ʞʠʚʦʾ ʤʘʩʠ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʬʘʟʘʥ̔ʚʥʠʮʪʚʘ.  
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ʈʆɿɼɯʃ 4  

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʤʝʞʽ ʾʭʥʽʭ ʧʦʪʝʥʮʽʡʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. ʊʦʤʫ ʚ ʩʚʽʪʽ ʡʜʝ ʧʦʰʫʢ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʫ ʧʦʪʨʝʙʫ ʣʶʜʩʪʚʘ ʫ ʟʙʽʣʴʰʝʥʥʽ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ. ɺ ʮʴʦʤʫ ʧʣʘʥʽ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʡ ʦʩʚʦʶʶʪʴʩʷ ʥʦʚʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ, ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ɼʅʂ-ʪʝʭʥʦʣʦʛʽʡ, 

ʟʘʣʫʯʝʥʥʷʤ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ. ɿʦʢʨʝʤʘ, ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʚʚʦʜʠʪʠ ʫ ʢʦʨʤʠ ʥʦʚʝ ʜʞʝʨʝʣʦ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ ï ʙʽʦʤʘʩʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ. ɸʣʝ ʜʣʷ ʾʾ 

ʦʪʨʠʤʘʥʥʷ ʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʮʝʩ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʤʝʪʦʜʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʘʢʪʠʚʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʫ 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʫʙʩʪʨʘʪʽʚ. 

ʋ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ 10ï12 

ʚʠʜʽʚ ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚïʝʧʽʛʝʾʢʽʚ, ʱʦ ʤʝʰʢʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ ʰʚʠʜʢʦ 

ʧʦʛʣʠʥʘʶʪʴ ʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ [31]. ʅʘʡʯʘʩʪʽʰʝ ʫ ʟʘʟʥʘʯʝʥʽʡ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʨʤʠʢʫʣʴʪʫʨʫ Eisenia fetida, ̫ ʢʘ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʧʦ 

ʚʩʴʦʤʫ ʩʚʽʪʫ, ʘʢʪʠʚʥʘ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʚʦʣʦʛʦʩʪʽ [32].  

ʋ ʧʦʰʫʢʫ ʛʽʙʨʠʜʥʦʾ ʣʽʥʽʾ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʣʘ 

ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʧʦʧʫʣʷʮʽʷ ʜʦʱʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ Eisenia fetida. ɺʚʘʞʘʶʪʴ, ʱʦ ʮʝʡ 

ʛʽʙʨʠʜ ʰʚʠʜʢʦ ʧʨʠʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʥʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʤʘʻ ʚʠʩʦʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʙʽʦʛʫʤʫʩʫ [9, 10]. ʇʝʨʩʧʝʢʪʠʚʥʠʤ  ̒ʧʦʰʫʢ ʥʦʚʠʭ 

ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ.  

ɺʽʜʦʤʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ E.fetida 

ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʙʽʦʤʘʩʠ ʦʩʦʙʠʥʘʤʠ ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [12, 14, 
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104, 240]. ʇʝʨʝʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʜʘʪʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤ ʨʝʯʦʚʠʥʘʤ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʫ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʜʘʪʥʽ 

ʤʝʪʘʙʽʣʽʟʫʚʘʪʠʩʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʟʘʣʝʞʠʪʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ, ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʛʽʙʨʠʜʘ 

ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ, ʘ ʟ ʽʥʰʦʛʦ ï ʚʽʜ ʩʪʚʦʨʝʥʥʷ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ï ʙʽʦʛʫʤʫʩʫ, ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʷʢʦʛʦ ʻ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʫʤʽʥʦʚʽ, ʤʽʢʨʦʬʣʦʨʘ ʽ ʙʘʛʘʪʠʡ ʥʘʙʽʨ 

ʤʘʢʨʦ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ [37]. 

ɺʽʜʦʤʦ, ʱʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʪʦʨʬʫ ʤʦʞʫʪʴ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ [15ï

18]. ʆʜʥʘ ʟ ʪʘʢʠʭ ʜʦʙʘʚʦʢ ï çɻʫʤʽʣʽʜè (ʊʋ ʋ 15.7-00493675-004:2009), ʷʢʘ 

ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʦʪʨʠʤʘʥʘ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ 

ʽʤ. ʧʨʦʬ. ʃ. ɸ. ʍʨʠʩʪʻʚʦʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ʋ ʙʘʛʘʪʴʦʭ ʧʫʙʣʽʢʘʮʽʷʭ [20ï22, 127ï132] ʧʨʝʜʩʪʘʚʣʝʥʦ, ʱʦ ɻʫʤʽʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʘʜʘʧʪʦʛʝʥ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʪʘ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʪʘ 

ʧʪʠʮʽ. ʊʦʤʫ ʩʘʤʝ ɻʫʤʽʣʽʜ ʙʫʚ ʦʙʨʘʥʠʡ ʷʢ ʨʝʛʫʣʷʪʦʨ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ ʟʘ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ʋ ʤʦʜʝʣʴʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʷʢʠʡ ʪʨʠʚʘʚ 90 ʜʽʙ ʚʢʣʶʯʝʥʥʷ ɻʫʤʽʣʽʜʫ ʜʦ 

ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ (6,0 ʤʛ/ʢʛ; 10,0; 14,0; 20,0; 24,0; 30,0 ʤʛ/ʢʛ) ʩʧʨʠʷʚ 

ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ ʤʘʩʠ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 30-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

IV ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ (20,0 ʤʛ/ʢʛ) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ 

ʟ ʘʢʪʠʚʘʮʽʻʶ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ ʯʝʨʚ'ʷʢʘ. ʅʘ 60-ʪʫ ʜʦʙʫ ʨʦʟʚʠʪʢʫ ʤʘʩʘ 

ʯʝʨʚôʷʢʽʚ ʟʨʦʩʣʘ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ, ʘ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ ʚʽʨʦʛʽʜʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ. ʅʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʚʧʣʠʚʫ 

ɻʫʤʽʣʽʜʫ ʤʘʩʘ ʦʩʦʙʠʥ ʫ ɯ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ (6,0 ʤʛ/ʢʛ) ʙʫʣʘ ʚʽʨʦʛʽʜʥʦ ʚʠʱʦʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ. ʑʦʜʦ ʤʘʩʠ ʯʝʨʚôʷʢʽʚ ʚʽʜʥʦʩʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ, ʚʽʜʧʦʚʽʜʥʦ, ʪʦ ʚʦʥʘ ʥʝʟʥʘʯʥʦ ʟʥʠʟʠʣʘʩʷ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ ʾʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ. ʅʘ 30-ʪʫ ʜʦʙʫ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʣʽ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʽ ʢʘʣʽʬʦʨʥʽʡʩʴʢʽ ʯʝʨʚôʷʢʠ ʥʝ 

ʫʪʚʦʨʶʚʘʣʠ ʢʦʢʦʥʠ ʚ ʫʩʽʭ ʛʨʫʧʘʭ. ʇʦʢʘʟʥʠʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʯʝʨʚôʷʢʽʚ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʘ 60-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʫ ʤʝʞʘʭ 

ʧʦʭʠʙʢʠ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʥʘ 90-ʪʫ ʜʦʙʫ ʟʘ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ 14,0 ʪʘ 

20,0 ʤʛ/ʢʛ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ: ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʟʨʦʩʣʘ ʥʘ 

315,7 ʪʘ 284,9 %, ʚʽʜʧʦʚʽʜʥʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 

ʜʦ 30,0 ʤʛ/ʢʛ ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʨʫʛʦʛʦ ʧʽʢʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʢʦʥʽʚ ʯʝʨʚ'ʷʢʽʚ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ɻʫʤʽʣʽʜʫ ʥʘ ʚʠʭʽʜ ʢʦʢʦʥʽʚ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʢʦʥʽʚ, ʷʢʽ ʚʠʷʚʣʝʥʽ ʚ ɯɯɯ ʪʘ ɯV ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧʘʭ ʥʘ 90-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʫ 

ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʱʦ ʩʧʨʠʷʻ ʨʦʩʪʫ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚ ʽʥʪʝʨʚʘʣʽ 

ʚʽʜ 6,0 ʜʦ 20,0 ʤʛ/ʢʛ, ʘ ʥʘʡʙʽʣʴʰʽʡ ʘʢʪʠʚʘʮʽʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʚʽʜ 14,0 ʜʦ 

20,0 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʩʫʙʩʪʨʘʪʫ.  

ɺʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʦʥʘ, ʧʝʚʥʦʶ ʤʽʨʦʶ, 

ʩʧʨʠʷʻ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʥ ʪʘ ʘʢʪʠʚʫʻ ʾʭʥʶ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʱʦ ʚ 

ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʤʘʩʠ. 

ʇʦʢʘʟʥʠʢʦʤ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ ʻ 

ʢʽʣʴʢʽʩʥʝ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʙʽʦʤʘʩʠ [81, 96] ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʫʙʩʪʨʘʪʫ [83, 101]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʢʦʢʦʥʽʚ [109], ʱʦ ʚʽʜʢʣʘʜʘʻ ʯʝʨʚ'ʷʢ [78], ʪʘ ʟʘ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʧʦʧʫʣʷʮʽʾ, ʱʦ ʻ ʤʝʭʘʥʽʟʤʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʧʦʢʘʟʘʣʠ, ʱʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʘ ʜʦʙʘʚʢʘ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʩʪʫ 

ʙʽʦʤʘʩʠ ʪʘ ʟʜʽʙʥʦʩʪʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʦʢʦʥʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʨʝʧʨʦʜʫʢʪʠʚʥʽ 
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ʦʟʥʘʢʠ ʯʝʨʚôʷʢʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʚʥʦʮʽʥʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʧʫʣʷʮʽʾ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʽ ʾʾ 

ʧʦʪʝʥʮʽʘʣ. 

ʇʨʦʮʝʩ ʨʦʟʱʝʧʣʝʥʥʷ ʙʽʦʧʦʣʽʤʝʨʽʚ ʫ ʢʠʰʝʯʥʠʢʫ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʤʘʻ ʦʩʦʙʣʠʚʝ ʙʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʯʝʨʚ'ʷʢʠ 

ʩʧʦʞʠʚʘʶʪʴ ʦʨʛʘʥʽʯʥʽ ʩʫʙʩʪʨʘʪʠ [8]. ʅʘʡʯʘʩʪʽʰʝ ʩʫʙʩʪʨʘʪʘʤʠ ʜʣʷ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʣʫʛʫʶʪʴ ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ (ʛʥʽʡ, ʦʧʘʣʝ ʣʠʩʪʷ, ʦʩʘʜ ʩʪʽʯʥʠʭ 

ʚʦʜ) [69, 84, 86], ʱʦ ʤʽʩʪʷʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʢʣʽʪʢʦʚʠʥʫ, ʚʫʛʣʝʚʦʜʠ ʽ ʙʽʣʢʦʚ ̔

ʢʦʤʧʦʥʝʥʪʠ. ɺ ʦʩʥʦʚʽ ʧʝʨʝʨʦʙʢʠ ʪʘʢʠʭ ʩʫʙʩʪʨʘʪʽʚ ʣʝʞʘʪʴ ʧʨʦʮʝʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʾʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ. ɺʽʜʦʤʦ, ʱʦ ʜʦʱʦʚʽ ʯʝʨʚ'ʷʢʠ ʤʘʶʪʴ ʜʦʩʠʪʴ 

ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʪʨʘʚʥʠʭ ʝʥʟʠʤʽʚ [44, 48, 50], ʫ ʪʦʤʫ ʯʠʩʣʽ, ʚʣʘʩʥʫ ʮʝʣʶʣʘʟʫ [241]. 

ʐʚʠʜʢʽʩʪʴ ʨʦʟʱʝʧʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʟʘʣʠʰʢʽʚ ʩʫʙʩʪʨʘʪʫ ʧʨʠ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʪʨʘʚʥʠʭ ʝʥʟʠʤʽʚ ʫ ʢʠʰʝʯʥʠʢʫ ʯʝʨʚ'ʷʢʽʚ ʽ 

ʾʭʥʴʦʾ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [50]. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʦʞʝ ʙʫʪʠ 

ʧʦʰʫʢ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʚʧʣʠʚʫ ʥʘ ʝʥʟʠʤʘʪʠʯʥʫ ʛʽʜʨʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʢʠʰʝʯʥʠʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥ ɹʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ, ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʪʘ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʫ ʛʦʤʦʛʝʥʘʪʽ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʤʘʡʞʝ ʚ ʫʩʽʭ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʥʘʡʚʠʱʘ ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʨʠ 24,0 ʤʛ/ʢʛ (V ʜʦʩʣʽʜʥʘ 

ʛʨʫʧʘ), ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʢʦʥʪʨʦʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 85,9 % (ʨ<0,001). ɸʢʪʠʚʥʽʩʪʴ 

ʘʤʽʣʘʟʠ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʫ ɯV ʜʦʩʣʽʜʥʽʡ ʛʨʫʧ ̔ (20,0 ʤʛ/ʢʛ), 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʟʨʦʩʣʘ ʥʘ 6,0 % (ʨ<0,001). ʅʘʡʚʠʱʘ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ ɯɯɯ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 

(14,0 ʤʛ/ʢʛ) ʪʘ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 50,0 % (ʨ<0,001).  

ɺʩʪʘʥʦʚʣʝʥ ̔ ʦʧʪʠʤʘʣʴʥʽ ʜʽʘʧʘʟʦʥʠ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ (14,0ï30,0 ʤʛ/ʢʛ), ʘʤʽʣʦʣʽʪʠʯʥʠʭ (14,0ï

24,0 ʤʛ/ʢʛ) ʪʘ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ (10,0ï20,0 ʤʛ/ʢʛ) ʝʥʟʠʤʽʚ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ.  
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ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʥʘ ʨʽʩʪ ʦʩʦʙʠʥ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ 

ʚʧʣʠʚʘʻ ɻʫʤʽʣʽʜ ʫ ʦʧʪʠʤʘʣʴʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 6,0 ʜʦ 20,0 ʤʛ/ʢʛ, 

ʥʘʡʙʽʣʴʰʫ ʘʢʪʠʚʘʮʽʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ï ʚʽʜ 14,0 ʜʦ 20,0 ʤʛ/ʢʛ, ʘ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ï ʚʽʜ 14,0 ʜʦ 

20,0 ʤʛ/ʢʛ, ʪʦ ʟʘʛʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʜʽʻʶ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜ 14,0 ʜʦ 20,0 ʤʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. 

ʋ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʫʧʨʦʜʦʚʞ 180 ʜʽʙ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ʜʠʥʘʤʽʢʫ ʨʦʩʪʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʾʾ ʨʦʟʧʦʜʽʣ ʟʘ 

ʤʘʩʦʶ, ʘʢʪʠʚʥʽʩʪʴ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʫ ʛʦʤʦʛʝʥʘʪʽ ʯʝʨʚôʷʢʽʚ, ʚʤʽʩʪ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʽ ʙʽʦʛʫʤʫʩʽ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʥʴʦʤʫ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʙʽʦʤʘʩʠ ʯʝʨʚôʷʢʽʚ ʟ ʦʯʠʱʝʥʠʤ 

ʢʠʰʝʯʥʠʢʦʤ ʪʘ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʫ ʢʽʣʴʢʦʩʪʽ 15,0 ʤʛ/ʢʛ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʯʝʨʚ'ʷʢʽʚ 

ʧʨʦʪʷʛʦʤ 180 ʜʽʙ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 21,1 % (ʨ<0,001) ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ. ʊʘʢ ʢʽʣʴʢʽʩʪʴ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʽʣʴʰʠʣʘʩ ɹʫ 16,9, ʘ ʫ ʜʦʩʣʽʜʥʽʡ ï ʫ 20,7 ʨʘʟʘ. 

ʊʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʧʦʚ'ʷʟʘʥʦ ʟ ʙʽʣʴʰ ʘʢʪʠʚʥʠʤ ʨʦʩʪʦʤ ʪʘ 

ʨʦʟʚʠʪʢʦʤ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè, ʘ 

ʪʘʢʦʞ ʟ ʘʢʪʠʚʘʮʽʻʶ ʾʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ [213]. ʅʘ ʢʽʥʝʮʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ 

ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ 64,7 % ʦʩʦʙʠʥ ʚʽʜ ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ ʤʘʣʠ ʩʝʨʝʜʥ ʁʤʘʩʫ 0,21ï0,40 ʛ, ʘ 

ʫ ʢʦʥʪʨʦʣʴʥʽʡ ï 44,7 %. ʈʝʰʪʘ ʯʝʨʚôʷʢʽʚ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʚ ʽʥʪʝʨʚʘʣʘʭ ʤʘʩʠ 

0,01ī0,20; 0,41ī0,60; 0,61ī0,80 ʛ ʩʢʣʘʣʘ 35,3 %, ʘ ʢʦʥʪʨʦʣʴʥʽʡ ï 55,3 %. ʄʠ 

ʚʚʘʞʘʻʤʦ, ʱʦ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʪʘ ʧʨʦʮʝʩʽʚ ʚʽʜʪʚʦʨʝʥʥʷ 

ʯʝʨʚôʷʢʽʚ, ʷʢʝ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʥʘ ʣʦʞʝ ʟʘ ʚʧʣʠʚʫ 

ɻʫʤʽʣʽʜʫ. 

ɸʢʪʠʚʘʮʽʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʨʦʟʱʝʧʣʶʚʘʪʠ ʙʽʣʢʠ ʪʘ ʚʫʛʣʝʚʦʜʠ. ʊʘʢ, ʥʘ    

135-ʪʫ ʪʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʟʘʛʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ 
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ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʟʨʦʩʣʘ ʥʘ 28,3 % (ʨ<0,05) ʪʘ 

34,6 % (ʨ<0,01), ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʨʦʟʱʝʧʣʝʥʥʷ 

ʙʽʣʢʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ɿʜʘʪʥʽʩʪʴ ʯʝʨʚôʷʢʽʚ ʨʦʟʱʝʧʣʶʚʘʪʠ 

ʢʣʽʪʢʦʚʠʥʫ ʫ ʮʽ ʧʝʨʽʦʜʠ ʟʨʦʩʣʘ ʥʘ 16,7 % (ʨ<0,01) ʪʘ 21,7 % (ʨ<0,01), ʚʽʜʧʦʚʽʜʥʦ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ 135-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʛʘʣʴʥʘ ʘʤʽʣʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʟʨʦʩʣʘ ʥʘ 8,8 % (ʨ<0,001), ʘ ʥʘ 

ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʠʟʠʣʘʩʷ ʥʘ 2,9 % ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʶ. ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʚ ʮʝʡ ʧʝʨʽʦʜ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʫʙʩʪʨʘʪʫ ʥʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ 

ʚʠʩʦʢʦʾ ʟʘʛʘʣʴʥʦʾ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ. ʈʽʩʪ ʘʢʪʠʚʥʦʩʪʽ 

ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ, ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʪʘ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʫ ʙʽʦʤʘʩʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʘʢʪʠʚʘʮʽʶ ʦʙʤʽʥʫ ʙʽʣʢʽʚ ʚ ʦʩʦʙʠʥʘʭ ʯʝʨʚôʷʢʽʚ ʽ ʤʦʞʝ 

ʩʧʨʠʷʪʠ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʨʦʟʱʝʧʣʝʥʥʶ ʩʫʙʩʪʨʘʪʫ ʪʘ ʧʨʠʩʢʦʨʝʥʥʶ ʧʨʦʮʝʩʫ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʭʘʨʯʦʚʽʡ ʘʢʪʠʚʥʦʩʪʽ ʯʝʨʚʦʥʠʭ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ, ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ ʧʝʨʝʪʨʘʚʣʶʶʪʴ ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ ʪʘ 

ʟʙʘʛʘʯʫʶʪʴ ʚʣʘʩʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ, ʝʥʟʠʤʘʤʠ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʪʘ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʫ ʙʽʦʛʫʤʫʩʽ. ʋ ʬʦʨʤʫʚʘʥʥʽ 

ʙʽʦʛʫʤʫʩʫ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʤʽʢʨʦʬʣʦʨʘ ʪʘ ʤʽʢʨʦʬʘʫʥʘ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʙʽʦʮʝʥʦʟʥʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʙʫʨʪʘ. ɼʣʷ ʤʽʢʨʦʙʥʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ 

ʙʽʦʛʫʤʫʩʫ ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʨʽʟʥʠʭ ʛʨʫʧ 

ʭʝʤʦʦʨʛʘʥʦʛʝʪʝʨʦʪʨʦʬʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [241]. ʇʨʠ ʮʴʦʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʙʽʦʛʫʤʫʩʽ, ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʚ ʨʽʟʥʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʢʦʤʧʦʩʪʘʭ, 

ʛʨʫʥʪʘʭ ʪʘ ʽʥ. ʋ ʛʦʪʦʚʦʤʫ ʙʽʦʛʫʤʫʩʽ ʜʦʤʽʥʫʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʘʢʪʠʥʦʤʽʮʝʪʥʦʾ ʣʽʥʽʾ 

ʨʦʜʽʚ Promicromonospora, Oerskovia, Cellulomonas, Arthobacter, ʘ ʪʘʢʦʞ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʙʘʢʪʝʨʽʾ ʨʦʜʫ Pseudomonas ʽ ʩʧʦʨʦʫʪʚʦʨʶʚʘʣʴʥʽ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Bacillius [242, 248], ʘ ʩʝʨʝʜ ʛʨʠʙʽʚ ʧʝʨʝʚʘʞʥʦ ï Trichoderma 

harzianum, ʷʢʠʡ ʻ ʘʥʪʘʛʦʥʽʩʪʦʤ ʙʘʛʘʪʴʦʭ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ [241ï243], ʂʋʆ 

ʛʨʠʙʽʚ ʫ ʙʽʦʛʫʤʫʩʽ ʨʝʻʩʪʨʫʻʪʴʩʷ ʷʢ ʧʨʘʚʠʣʦ ʤʝʥʰʝ, ʥʽʞ ʫ ʢʦʤʧʦʩʪʽ [244] ʘʙʦ 

ʙʽʣʴʰʝ [245].  
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ 

ʧʨʠ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ ʩʧʨʠʷʚ ʟʙʽʣʴʰʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ 

ʙʽʦʛʫʤʫʩʽ ʥʘ 44,0 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʽʜʦʤʦ, ʱʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʻ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʝʥʟʠʤʽʚ, ʷʢʽ ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʽ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʢʽʣʴʢʽʩʪʶ ʪʘ 

ʘʢʪʠʚʥʽʩʪʶ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʙʽʦʛʫʤʫʩʽ ʥʘ ʦʩʥʦʚʽ ʛʥʦʶ 

ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʛʣʠʚʠ ʟʚʠʯʘʡʥʦʾ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ 

ʫ ʛʨʫʧʘʭ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʽʥʜʝʢʩ ɹɻʂʇ ʜʦʨʽʚʥʶʚʘʚ ʦʜʠʥʠʮʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦ ʡʦʛʦ ʷʢ ʯʠʩʪʠʡ. ɹʽʦʛʫʤʫʩ ʦʮʽʥʶʶʪʴ ʷʢ ʯʠʩʪʠʡ ʟʘ ʩʘʥʽʪʘʨʥʦ-

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʽ ʽʥʜʝʢʩʽ 

ʩʘʥʽʪʘʨʥʦ-ʧʦʢʘʟʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʜʦ 10 ʢʣʽʪʠʥ ʥʘ 1 ʛ 

ʙʽʦʛʫʤʫʩʫ. ɺʘʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʤʽʩʪ ʙʘʢʪʝʨʽʡ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʥʘ ʦʩʥʦʚʽ ʛʥʦʶ ʪʚʘʨʠʥ ʪʘ ʙʽʦʛʫʤʫʩʽ 

[246, 247].  

ʆʨʛʘʥʽʯʥʝ ʜʦʙʨʠʚʦ ï ʙʽʦʛʫʤʫʩ ï ʧʨʦʜʫʢʪ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚôʷʢʽʚ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [39, 60]. ɺʽʥ 

ʥʘʣʝʞʠʪʴ ʜʦ ʮʽʥʥʠʭ ʙʽʦʜʦʙʨʠʚ, ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʽ ʜʣʷ 

ʨʦʩʣʠʥ ʨʝʯʦʚʠʥʠ ʦʨʛʘʥʽʯʥʦʛʦ ʪʘ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [61-63]. ɿʘʣʝʞʥʦ ʚʽʜ 

ʩʢʣʘʜʫ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʙʽʦʛʫʤʫʩ ʤʘʻ ʧʝʚʥʽ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ [51-53], ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ, 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʨʫʭʣʠʚʽ ʬʦʨʤʠ, ʷʢʽ ʽʩʥʫʶʪʴ ʫ ʬʦʨʤʽ ʚʦʜʦ-, ʣʫʛʦʨʦʟʯʠʥʥʠʭ ʪʘ ʽʥʰʠʭ 

ʨʦʟʯʠʥʥʠʭ ʬʨʘʢʮʽʡ. ʊʘʢ, ʚʦʜʦʨʦʟʯʠʥʥʘ ʬʨʘʢʮʽʷ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ. ʃʫʛʦʨʦʟʯʠʥʥʽ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ 

ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʤʦʞʫʪʴ ʟʘ ʨʘʭʫʥʦʢ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʟʚôʷʟʢʽʚ ʫʪʚʦʨʶʚʘʪʠ ʩʪʽʡʢʽ 

ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʽʩʥʫʶʪʴ ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʯʘʩ ʫ ʬʦʨʤʽ ʛʫʤʘʪʽʚ ʢʘʣʽʶ ʘʙʦ ʥʘʪʨʽʶ. 

ʂʨʽʤ ʪʦʛʦ, ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʥʘʧʨʠʢʣʘʜ 

ʟʚôʷʟʫʚʘʪʠ ʪʦʢʩʠʯʥʽ ʝʣʝʤʝʥʪʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʘʞʢʽ ʤʝʪʘʣʠ [226]. ɼʦ ʪʦʛʦ ʞ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʘʢʪʠʚʥʦʶ ʤʘʪʨʠʮʝʶ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ˇʨʫʥʪʽʚ 

[126] ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʙʫʬʝʨʥʫ ʻʤʥʽʩʪʴ ʛʨʫʥʪʽʚ [250] ʟʘ ʨʘʭʫʥʦʢ ʛʫʤʘʪʽʚ ʣʫʞʥʠʭ 
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ʤʝʪʘʣʽʚ. ɺʽʜʦʤʦ, ʱʦ ʩʘʤʝ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʤʘʶʪʴ ʘʫʢʩʠʥʦʚʫ ʪʘ 

ʛʽʙʙʝʨʝʣʽʥʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ [64], ʘʢʪʠʚʫʚʘʥʥʷ 

ʜʠʭʘʥʥʷ, ʥʘ ʧʦʩʪʘʯʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʘʤ [65, 66, 249].  

ʋ ʥʘʫʢʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 135-ʪʫ ʪʘ    

180-ʪʫ ʜʦʙʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʙʫʣʦʩʷ 

ʚʽʨʦʛʽʜʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʘ ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʾʭ ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʥʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ (180-ʪʘ ʜʦʙʘ), ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ 

ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 20,7 % (ʨ<0,05). ɺʦʜʥʦʯʘʩ ʚʤʽʩʪ ʙʽʣʴʰ ʩʪʽʡʢʠʭ 

ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥʠ, ʱʦ ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʣʫʛʘʤʠ, ʚʽʨʦʛʽʜʥʦ ʙʫʣʠ ʙʽʣʴʰʠʤʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 90-ʪʫ, 135-ʪʫ ʪʘ 180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʢʽʥʝʮʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ, ʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 15,1 % (ʨ<0,01). ʇʨʠ ʮʴʦʤʫ 

ʜʦʜʘʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ ʨʅ ʫ 

ʙʽʦʛʫʤʫʩʽ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʙʽʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʁ  ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 

ʬʫʥʢʮʽʾ ʯʝʨʚôʷʢʽʚ, ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʾʭ ʦʩʦʙʠʥ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʤʽʢʨʦʙʥʦʛʦ 

ʯʠʩʣʘ ʚ ʙʽʦʛʫʤʫʩʽ.  

ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚôʷʢʘ ʥʘ ʣʦʞʝ ʪʘ 

ʘʢʪʠʚʘʮʽʷ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʡʦʛʦ ʙʽʦʤʘʩʠ ʫ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʨʦʟʱʝʧʣʝʥʥʶ ʦʨʛʘʥʽʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʚʧʣʠʚʘ ̒ ʥʘ 

ʧʨʦʮʝʩʠ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʙʽʦʛʫʤʫʩʫ.  

ʋ ʧʨʦʮʝʩʽ ʫʪʠʣʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʤʝʪʦʜʦʤ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʦʛʫʤʫʩ, ʚ ʷʢʦʤʫ ʤʦʞʫʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ 

ʚʘʞʢʽ ʤʝʪʘʣʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʾ ʻ ʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʢʦʥʪʘʤʽʥʘʥʪʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʪʘʢʠʭ ʷʢ ʛʥʽʡ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ ʩʚʠʥʝʡ, ʧʪʘʰʠʥʠʡ 

ʧʦʩʣʽʜ, ʦʩʘʜ ʩʪʽʯʥʠʭ ʚʦʜ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ ʢʦʥʪʘʤʽʥʘʥʪʽʚ ʫ 

ˇʨʫʥʪʽ. ɿʘ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʇʣʶʤʙʫʤʫ, ʂʘʜʤʽʶ ʪʘ ʂʫʧʨʫʤʫ ʫ ʛʨʫʥʪʘʭ 
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ʟʥʠʞʫʻʪʴʩʷ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ [251]. ʇʽʜ ʯʘʩ ʤʽʛʨʘʮʽʾ ʪʨʦʬʽʯʥʠʤʠ ʣʘʥʮʶʛʘʤʠ 

ʚʘʞʢʽ ʤʝʪʘʣʠ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʪʢʘʥʠʥʘʭ ʪʚʘʨʠʥ, ʦʩʦʙʣʠʚʦ ʚ ʢʽʩʪʢʘʭ, ʧʝʯʽʥʮʽ 

ʪʘ ʥʠʨʢʘʭ, ʤʝʥʰʦʶ ʤʽʨʦʶ ï ʫ ʤ'ʷʟʦʚʽʡ ʪʘ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʘʭ [252]. ʂʨʽʤ ʪʦʛʦ, 

ʂʘʜʤʽʡ ʽ ʇʣʶʤʙʫʤ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʢʘʟʥʠʢʠ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʧʨʠʛʥʽʯʫʚʘʪʠ 

ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʪʚʘʨʠʥ [252, 253]. ʑʦʜʦ ʂʫʧʨʫʤʫ, ʪʦ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʚʽʥ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʡ, ʦʩʢʽʣʴʢʠ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʪʘ ʩʧʨʠʷʻ 

ʥʦʨʤʘʣʴʥʦʤʫ ʧʝʨʝʙʽʛʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ. ʆʜʥʘʢ, ʫ ʚʝʣʠʢʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʂʫʧʨʫʤ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ ʚʘʞʢʠʡ ʤʝʪʘʣ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. ʊʦʤʫ, ʚ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʘʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʚʤʽʩʪ ʢʦʥʪʘʤʽʥʘʥʪʽʚ ʫ ʙʽʦʛʫʤʫʩʽ ʪʘ ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ  ̔ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ, ʱʦ 

ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʟʥʠʞʝʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ.  

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ 

ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʫ ʢʽʣʴʢʦʩʪʽ 15,0 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʩʫʙʩʪʨʘʪʫ 1 ʨʘʟ ʥʘ ʤʽʩʷʮʴ 

ʧʨʦʪʷʛʦʤ 180 ʜʽʙ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ 

ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʊʘʢ, ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʇʣʶʤʙʫʤʫ ʥʘ 24,8 % (ʨ<0,01), ʂʘʜʤʽʶ ï ʥʘ 

26,1 % (ʨ<0,01) ʪʘ ʂʫʧʨʫʤʫ ï ʥʘ 30,5 % (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʯʝʨʚôʷʢʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʛʫʤʽʥʦʚʦʾ 

ʧʨʠʨʦʜʠ çɻʫʤʽʣʽʜè ʥʘ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʟʜʘʪʥʽ ʥʝʟʚʦʨʦʪʥʦ ʟʚ'ʷʟʫʚʘʪʠ 

ʚʘʞʢʽ ʤʝʪʘʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʝʨʦʟʯʠʥʥʽ ʤʘʣʦʨʫʭʣʠʚʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ 

ʚʠʚʦʜʷʪʴʩʷ ʟ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ. ʎʝ ʧʦʢʨʘʱʫʻ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʦʩʦʙʠʥ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʫ ʧʨʦʜʫʢʮʽʶ ʚʝʨʤʠʪʝʭʥʦʣʦʛʽʾ, ʘ ʩʘʤʝ 

ʙʽʦʤʘʩʫ ʯʝʨʚ'ʷʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 180 

ʜ̔ ʙ ʫ ʙʽʦʛʫʤʫʩʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʙʫʣʦʩʴ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɼʦʜʘʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʮʝʡ ʧʨʦʮʝʩ. ʇʨʠ ʮʴʦʤʫ, ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʛʫʤʫʩʽ ʙʫʚ 

ʥʘʙʘʛʘʪʦ ʥʠʞʯʝ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ [224, 225]. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ ʟʘ ʚʧʣʠʚʫ 

ɻʫʤʽʣʽʜʫ ʚ ʧʨʦʮʝʩʽ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʥʠʞʝʥʥʶ ʚʤʽʩʪʫ ʨʫʭʣʠʚʠʭ 
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ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʘ ʨʘʭʫʥʦʢ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʙʫʜʦʚʠ. 

ɺʽʜʦʤʽ ʨʽʟʥʽ ʤʝʪʦʜʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥ ̫ˇʨʫʥʪʽʚ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, 

ʟʦʢʨʝʤʘ ʩʦʨʙʮʽʡʥʽ, ʘ ʪʘʢʦʞ ʩʧʦʩʽʙ ʽʤʤʦʙʽʣʽʟʘʮʽʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ  ̔

ʧʦʛʣʠʥʘʥʥʷ [254]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʯʝʨʚʦʥʠʭ 

ʢʘʣ̔ʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʩʦʨʙʝʥʪʽʚ ʦʨʛʘʥʽʯʥʦʾ ʪʘ ʥʝʦʨʛʘʥʽʯʥʦʾ ʧʨʠʨʦʜʠ, ʟʦʢʨʝʤʘ 

ʮʝʦʣʽʪʦʚʤʽʩʥʦʛʦ ʙʘʟʘʣʴʪʦʚʦʛʦ ʪʫʬʫ ʫ ʢʽʣʴʢʦʩʪʽ 4,5 %, ʘ ʪʘʢʦʞ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, 

ʱʦ ʤʘʶʪʴ ʩʦʨʙʮʽʡʥ ̔ʚʣʘʩʪʠʚʦʩʪ ̔[256], ʟʘʙʝʟʧʝʯʠʣʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʫ ʯʝʨʚ'ʷʯʥʽʡ 

ʙʽʦʤʘʩʽ ʂʘʜʤʽʶ ï ʥʘ 28,6 ʪʘ ʇʣʶʤʙʫʤʫ ï ʥʘ 33,3 % [257]. ɿʘ ʜʦʜʘʚʘʥʥʷ ʜʦ 

ʧʽʜʢʦʨʤʢʠ ʤʝʜʦʥʦʩʥʠʤ ʙʜʞʦʣʘʤ ɻʫʤʽʣʽʜʫ ʚ ʾʭ ʪʢʘʥʠʥʘʭ ʟʥʠʟʠʚʩʷ ʚʤʽʩʪ 

ʇʣʶʤʙʫʤʫ [258]. ʆʪʞʝ, ʜʣʷ ʟʥʠʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʙʽʦʦʙ'ʻʢʪʽʚ ʚʘʞʢʠʤʠ 

ʤʝʪʘʣʘʤʠ ʤʦʞʝ ʙʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʝ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʫʜʦʚʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʥʝʨʦʟʯʠʥʥʽ, 

ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʬʦʨʤʠ ʟ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ [259].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ ʽ ʧʪʠʮʽ ʟʫʤʦʚʣʝʥʦ 

ʚʤʽʩʪʦʤ ʫ ʥʽʡ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ [4], ʷʢʠʡ ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʟʘʤʽʥʥʽ ʪʘ 

ʥʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ [99, 148, 260]. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ 

ʯʝʨʚ'ʷʢʽʚ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʜʣʷ ʪʚʘʨʠʥ ʽ ʧʪʠʮʽ ʟ ʤʝʥʰʦ  ʁ

ʢʦʥʪʘʤʽʥʘʮʽʻʶ ʽ ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʻ ʤʝʥʰʦʤʫ ʾʭ ʥʘʢʦʧʠʯʝʥʥ ʁʫ ʪʢʘʥʠʥʘʭ ʪʚʘʨʠʥ 

ʯʠ ʧʪʠʮʽ, ʷʢʽ ʻ ʢʽʥʮʝʚʦ  ʁʣʘʥʢʦʶ ʚ ʣʘʥʮʶʟʽ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 180-ʪʫ ʜʦʙʫ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ 

ʟ ʦʯʠʱʝʥʠʤ ʢʠʰʝʯʥʠʢʦʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʚ 70,28 %, ʘ ʜʦʩʣʽʜʥʦʾ ï 

72,04 %, ʱʦ ʥʘ 1,76 % ʙʽʣʴʰʝ ʟʘ ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʶ. ʋʤʽʩʪ ʙʽʣʢʘ ʫ ʙʽʦʤʘʩʽ 

ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ, ʦʪʨʠʤʘʥʠʡ ʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʣʽʪʝʨʘʪʫʨʥʠʤ ʜʘʥʠʤ [149,150]. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʧʦʚôʷʟʘʥʦ ʟʘʢʪʠʚʘʮʽʻʶ 

ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʚ ʦʨʛʘʥʽʟʤʽ ʯʝʨʚôʷʢʽʚ. 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʻ ʚʤʽʩʪ ʣʽʧʽʜʽʚ ʚ 

ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚʦʥʦʛʦ 

ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʤʽʩʪ ʞʠʨʫ ʩʪʘʥʦʚʠʪʴ 11,81 %. ʋ 
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ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʤʽʩʪ ʞʠʨʫ ʩʢʣʘʜʘʻ 10,49 %, ʱʦ ʥʘ 1,32 % 

ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʞʠʨʫ ʫ ʙʽʦʤʘʩʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ ʘʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʩʠʥʪʝʟʫ, ʧʨʠ ʯʦʤʫ ʚʤʽʩʪ ʞʠʨʫ ʫ ʙʽʦʤʘʩʽ 

ʯʝʨʚ'ʷʢʽʚ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [146]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʢʽʥʝʮʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚôʷʢʽʚ ʟ ʦʯʠʱʝʥʠʤ 

ʢʠʰʝʯʥʠʢʦʤ, ʦʪʨʠʤʘʥʦʾ ʥʘ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, ʫʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʙʫʚ ʚʠʱʠʤ ʥʘ 0,72 % (ʨ<0,05) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʤʦʞʝ ʪʘʢʦʞ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʟʜʘʪʥʽʩʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠ ʟʚôʷʟʘʥʫ ʚʦʜʫ ʚʝʨʤʠʢʫʣʴʪʫʨʦʶ. ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʟʦʣʠ ʪʘ ʙʝʟʘʟʦʪʠʩʪʠʭ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥʠ (ɹɽʈ) ʚ ʙʽʦʤʘʩʽ ʯʝʨʚôʷʢʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʚʽʨʦʛʽʜʥʦ ʥʝ ʨʽʟʥʠʚʩʷ. 

ɺʤʽʩʪ ʙʽʣʢʘ ʻ ʜʦʩʠʪʴ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʛʦʤʝʦʩʪʘʪʠʯʥʽ ʪʝʥʜʝʥʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. ʋ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʽʜʪʚʝʨʜʠʣʦʩʴ, ʱʦ ʧʦʞʠʚʥʠʡ ʩʫʙʩʪʨʘʪ ʟ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʶ 

ʜʦʙʘʚʢʦʶ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ ʜʦʟʚʦʣʠʚ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʘʥʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʦʨʛʘʥʽʟʤʽ ʯʝʨʚôʷʢʽʚ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʧʦʤʽʪʥʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʾʭ ʙʽʦʤʘʩʽ. ʆʪʞʝ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ 

ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʣʽʧʽʜʽʚ ʫ ʙʽʦʤʘʩʽ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʝʨʝʙʫʜʦʚʦʶ 

ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʫ ʪʠʭ 

ʯʝʨʚ'ʷʢʽʚ, ʷʢʽ ʨʦʩʣʠ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ, 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʘʢʪʠʚʘʮʽʷ ʘʥʘʙʦʣʽʯʥʦʾ ʬʘʟʠ ʦʙʤʽʥʫ ʙʽʣʢʽʚ. ɺʽʜʦʤʦ, ʱʦ ɻʫʤʽʣʽʜ 

ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʙʽʣʢʦʚʠʡ ʦʙʤʽʥ ʽʥʰʠʭ ʪʚʘʨʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʨʘʮʽʦʥʫ ʩʪʨʘʫʩʽʚ [19] ʪʘ ʢʫʨʯʘʪ-

ʙʨʦʡʣʝʨʽʚ [261] ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ, ʪʘʢ ʽ ʥʘ ʟʘʛʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʪʘ ʤôʷʟʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʧʪʠʮʽ. 

ɿʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚôʷʢʽʚ ʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʝ ʟ ʪʠʤ, ʱʦ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʥʝ ʪʽʣʴʢʠ ʟʜʽʡʩʥʶʶʪʴ ʨʝʛʫʣʷʪʦʨʥʫ ʜʽʶ ʥʘ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ, ʘʣʝ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʟ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ 

ʟʥʠʞʫʶʪ ɹ ʾʭ ʧʨʠʛʥʽʯʫʚʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 
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ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ 

ʧʦʤʽʪʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚôʷʢʽʚ.  

ʅʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʥʘʤʠ ʙʫʣʘ ʚʽʜʽʙʨʘʥʘ ʙʽʦʤʘʩʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ, ʦʪʨʠʤʘʥʦʾ 

ʟ ʯʝʨʚ'ʷʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʤʽʩʪʠʣʦʩʷ 57,36 %, ʘ ʫ ʜʦʩʣʽʜʥʽʡ ī 

59,84 %, ʱʦ ʥʘ 2,48 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʟʦʣʠ, ʞʠʨʫ, ʢʣʽʪʢʦʚʠʥʠ ʪʘ ɹɽʈ ʫ ʢʦʨʤʦʚʽʡ ʜʦʙʘʚʮʽ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʚʽʨʦʛʽʜʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ. ʆʪʞʝ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ 

ʙʽʣʢʘ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ, ʟ ʷʢʦʾ ʦʪʨʠʤʫʚʘʣʠ ʢʦʨʤʦʚʫ 

ʜʦʙʘʚʢʫ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʦʚʥʦʮʽʥʥʦʛʦ ʧʨʦʪʝʾʥʫ, ʱʦ ʟʫʤʦʚʣʶʻ ʮʽʥʥʽʩʪʴ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ  ̔ ʧʪʠʮʽ, ʻ ʧʦʚʥʦʮʽʥʥʘ 

ʛʦʜʽʚʣʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʦʪʝʾʥʦʚʠʤ ʽ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʨʘʮʽʦʥʽʚ ʫ 

ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ [262, 263]. ɺ ʫʤʦʚʘʭ ʩʧʘʜʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ 

ʚʠʩʦʢʦʙʽʣʢʦʚʽ ʢʦʨʤʠ ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʰʫʢ ʥʝʪʨʘʜʠʮʽʡʥʠʭ 

ʢʦʨʤʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʙʘʣʘʥʩʫʚʘʥʥʷ ʪʘ ʟʜʝʰʝʚʣʝʥʥʷ ʨʘʮʽʦʥʽʚ  ̒

ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ, ʱʦ ʤʘʻ ʧʨʘʢʪʠʯʥʝ ʽ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʅʘ ʞʘʣʴ, ʨʝʩʫʨʩʠ 

ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʘ ʻ ʦʙʤʝʞʝʥʽ. ʌʘʟʘʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʥʝʱʦʜʘʚʥʦ ʦʜʦʤʘʰʥʝʥʠʭ ʜʠʢʠʭ 

ʧʪʘʭʽʚ. ʋ ʜʠʢʽʡ ʧʨʠʨʦʜʽ ʬʘʟʘʥʠ ʟʜʘʪʥʽ ʜʦʙʫʚʘʪʠ ʪʚʘʨʠʥʥʠʡ ʢʦʨʤ, ʪʦʤʫ ʚ ʫʤʦʚʘʭ 

ʬʝʨʤʠ ʮʷ ʧʪʠʮʷ ʯʫʪʣʠʚʘ ʜʦ ʩʪʨʝʩʫ ʪʘ ʩʭʠʣʴʥʘ ʜʦ ʨʦʟʚʠʪʢʫ ʚ ʥʝʾ ʧʦʨʫʰʝʥ ɹʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ [262]. 

ɺʠʩʦʢʠʡ ʧʨʠʨʽʩʪ ʤʘʩʠ ʪʽʣʘ ʧʪʠʮʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʥʘʜʭʦʜʞʝʥʥʷ ʟ 

ʢʦʨʤʘʤʠ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ, ʜʞʝʨʝʣʦʤ ʷʢʦʛʦ ʻ ʢʦʨʤʦʚʽ 

ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ [263, 264]. ɼʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, 

ʦʪʨʠʤʘʥʦʾ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚôʷʢʽʚ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʜʦ ʢʦʤʙʽʢʦʨʤʽʚ ʬʘʟʘʥʷʪ ʩʧʨʠʷʻ 

ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ ʪʽʣʘ ʧʪʠʮʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʚ 

ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. ʋ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʬʘʟʘʥʽʚ, ʜʦ ʢʦʤʙʽʢʦʨʤʽʚ ʷʢʠʭ ʜʦʜʘʚʘʣʠ 
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ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ ʧʝʨʰʦʤʫ ʪʠʞʥʽ ʫ ʢʽʣʴʢʦʩʪʽ 0,75 %; 1,5 ʪʘ 

2,0 %, ʥʘ ʜʨʫʛʦʤʫ ï 1,5 %; 2,5 ʪʘ 3,5 %, ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʠʨʽʩʪ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʪʽʣʘ 

ʧʪʠʮʽ,  ̔ʥʘ 35-ʪʫ ʜʦʙʫ ʾʭʥ ̫ʤʘʩʘ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 3,3 %; 11,9 (ʨ<0,001) 

ʪʘ 13,3 % (ʨ<0,001) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʢʦʤʙʽʢʦʨʤʽʚ 

ʬʘʟʘʥʷʪ ʫ ʢʽʣʴʢʦʩʪʽ 1,5 % ʫ ʧʝʨʽʦʜ ʚʽʜ ʧʝʨʰʦʾ ʜʦ ʩʴʦʤʦʾ ʜʦʙʠ ʪʘ 2,5 % (ɯɯ ʜʦʩʣʽʜʥʘ 

ʛʨʫʧʘ) ï ʚʽʜ ʚʦʩʴʤʦʾ ʜʦ ʯʦʪʠʨʥʘʜʮʷʪʦʾ ʜʦʙʠ ʩʧʨʠʷʻ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʾʭ ʨʦʩʪʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʪʘ ɯ ʜʦʩʣʽʜʥʦʶ ʛʨʫʧʦʶ ʫʧʨʦʜʦʚʞ 35 ʜʽʙ. ʄʘʩʘ ʬʘʟʘʥʷʪ 

ɯɯ ʪʘ ɯɯɯ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʤʽʞ ʩʦʙʦʶ, ʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ɯ ʜʦʩʣʽʜʥʦʶ ʛʨʫʧʦʶ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 8,3 % ʪʘ 9,7 %, ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘʩʪʦʩʫʚʘʥʥ ̫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʛʦʜʽʚʣʽ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ ʪʘ ʧʝʨʝʧʝʣʽʚ 

ʪʘʢʦʞ ʧʨʠʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ  ʧʨʦʮʝʩʽʚ ʨʦʩʪʫ ʤʘʩʠ ʪʽʣʘ ʧʪʠʮʽ [3, 82, 163].  

ɸʢʪʠʚʥʠʡ ʨʽʩʪ ʧʪʠʮʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʛʦʤʝʦʩʪʘʟʫ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʨʦʚʽ. ʋ ʩʪʘʙʽʣʽʟʦʚʘʥʽʡ ʢʨʦʚʽ 

ʬʘʟʘʥʷʪ 14-, 28- ʪʘ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ 

ʧʽʜʚʠʱʠʚʩʷ ʥʘ 7,2 % (ʨ᾽0,01), 6,5 (ʨ᾽0,01) ʪʘ 7,5 % (ʨ᾽0,01) ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʩʧʨʠʷʻ 

ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʧʨʦʮʝʩʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʠʩʥʝʤ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʧʪʠʮʽ, ʧʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʛʝʤʘʪʦʢʨʠʪʫ, ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ 

ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʝʨʠʪʨʦʮʠʪʽ (ʄʉʅ) ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʦʙ'ʻʤʫ ʝʨʠʪʨʦʮʠʪʽʚ (ʄʉV) ʢʨʦʚʽ 

ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʫ ʤʝʞʘʭ ʧʦʭʠʙʢʠ. 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʷʪ 

(1,5ï2,5 %) ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ ʚʽʮʽ 28 ʪʘ 35 ʜʽʙ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 7,6 (ʨ<0,01) ʪʘ 5,6 % (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ ʢʨʦʚʽ 

ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ 14-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʧʽʜʚʠʱʠʣʘʩʷ ʥʘ 21,5 % (ʨ᾽0,05) ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ, ʘ ʫ ʚʽʮʽ 28 ʪʘ 35 ʜʽʙ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʇ̔ ʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʣʝʡʢʦʮʠʪʽʚ ʤʦʞʝ 

ʩʚʜ̔ʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ 

ʬʘʟʘʥʷʪ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ ʯʝʨʚôʷʢʽʚ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 
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ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʪʘ ʧʦʣʽʧʰʝʥʥ ̫ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ 

ʬʘʟʘʥʷʪ ʜʦ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʥʘ 9,0 % (ʨ<0,05) ʽ 

9,4 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʽʚ 

ʙʽʦʩʠʥʪʝʟʫ. ɺʤʽʩʪ ʢʨʝʘʪʠʥʽʥʫ ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 28 ʪʘ 35 ʜʽʙ, ʚʽʜʧʦʚʽʜʥʦ, ʟʨʽʩ ʥʘ 

16,3 (ʨ<0,05) ʪʘ 19,8 % (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ; ʧʨʦʪʝ, ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ [234]. 

ɿʨʦʩʪʘʥʥʷ ʩʘʤʝ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʤôʷʟʦʚʦʾ 

ʪʢʘʥʠʥʠ ʫ ʧʪʠʮʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ.  

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʘ ʫʤʦʚʠ ʛʦʜʫʚʘʥʥʷ ʬʘʟʘʥʽʚ ʢʦʨʤʦʚʦʶ 

ʜʦʙʘʚʢʦʶ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʢʨʦʚʽ ʧʦʟʠʪʠʚʥʦ 

ʢʦʨʝʣʶʶʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʩʠ ʧʪʠʮʽ, ʧʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʚ 

ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʫʚ ʙʽʣʴʰʠʤ ʥʘ 15,9 %, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʤʽʩʪ ʘʣʴʙʫʤʽʥʫ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ʫ ʚʽʢʦʚʽ 

ʧʝʨʽʦʜʠ 28 ʪʘ 35 ʜʽʙ ʟʨʦʩʪʘʻ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 10,6 (ʨ<0,05) ʪʘ 9,4 % (ʨ<0,05) 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʘʢʪʠʚʘʮʽʶ 

ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ ʢʨʦʚʽ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʧʝʯʽʥʢʠ. ʑʦʜʦ ʚʤʽʩʪʫ ʛʣʦʙʫʣʽʥʽʚ ʫ 

ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ, ʪʦ ʾʭ ʢʽʣʴʢʽʩʪʴ ʫʧʨʦʜʦʚʞ ʜʦʩʣʽʜʥʠʭ 

ʚʽʢʦʚʠʭ ʧʝʨʽʦʜʽʚ 14, 28 ʪʘ 35 ʜʽʙ ʙʫʣʘ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʶ. ʆʪʞʝ, ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʢʨʦʚʽ ʬʘʟʘʥʷʪ ʟʘ ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʧʦʚôʷʟʘʥʦ ʥʘʩʘʤʧʝʨʝʜ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʘʣʴʙʫʤʽʥʦʚʦʾ ʬʨʘʢʮʽʾ ʙʽʣʢʽʚ ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʧʪʠʮʽ. 

ɺʤʽʩʪ ʛʣʢʁʦʟʠ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ ʥʘ 14-ʪʫ, 28-ʫ ʪʘ 35-ʪʫ ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 15,76 % (ʨ<0,01); 18,35 (ʨ<0,001) ʪʘ 12,25 % (ʨ<0,05) 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ ʘʢʪʠʚʥʫ ʫʪʠʣʽʟʘʮʽʶ ʛʣʶʢʦʟʠ ʚ 

ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʩʠʤʧʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʛʦʨʤʦʥʽʚ 

ʩʪʨʝʩʫ ʥʘ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʫ ʢʨʦʚʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʬʘʟʘʥʷʪ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʷʢʘ ʜʦʜʘʻʪʴʩʷ ʜʦ ʦʩʥʦʚʥʦʛʦ 
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ʢʦʤʙʽʢʦʨʤʫ ʧʪʠʮʽ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ, 

ʛʝʤʦʛʣʦʙʽʥʫ, ʢʨʝʘʪʠʥʽʥʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʢʨʦʚʽ ʫ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʥʦʨʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶ ̒ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʽʚ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ. 

ɿ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚʠʧʣʠʚʘʻ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʷʢ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʜʦʙʘʚʢʠ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʧʨʠ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ ʘʢʪʠʚʫʻ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚôʷʢʽʚ ʪʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʨʦʱʫʚʘʥʥ ̫ ʭʾ ʙʽʦʤʘʩʠ. ʇʦʨʷʜ ʟ ʪʠʤ ʟʘ ʚʧʣʠʚʫ 

ɻʫʤʽʣʽʜʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʥʘʢʦʧʠʯʝʥʥ ̫ ʫ ʥʽʡ ʙʽʣʢʘ. ɿʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʯʝʨʚôʷʢʽʚ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʦʮʝʩ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ. ʇʨʠ ʙʽʣʴʰ 

ʘʢʪʠʚʥʽʡ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʦʨʛʘʥʽʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ (ʛʥʦʶ, ʦʧʘʣʦʛʦ ʣʠʩʪʷ, ʦʩʘʜʫ ʩʪʽʯʥʠʭ 

ʚʦʜ) ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʫʭʣʠʚʠʭ ʬʦʨʤ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ (ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʪʘ 

ʣʫʛʦʨʦʟʯʠʥʥʠʭ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʫ ʙʽʦʛʫʤʫʩʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɺ 

ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʜʦ ʫʪʚʦʨʝʥʥʷ ʭʘʣʘʪʥʠʭ 

ʬʦʨʤ ʟ ʤʝʪʘʣʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʚʘʣʝʥʪʥʽʩʪʴ 2 ʽ ʙʽʣʴʰʝ. 

ɹ̔ ʦʤʘʩʘ ʯʝʨʚôʷʢʽʚ, ʷʢʘ ʦʪʨʠʤʘʥʘ ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ, ʷʢ ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ ʫ 

ʢʦʤʙʽʢʦʨʤʽ ʬʘʟʘʥʷʪ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ 

ʰʚʠʜʢʦʛʦ ʨʦʩʪʫ ʾʭ ʤʘʩʠ ʪʽʣʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʣʠʩʴ ʫ ʧʦʢʘʟʥʠʢʘʭ ʛʦʤʝʦʩʪʘʟʫ ʧʪʠʮʽ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʯʝʨʚôʷʢʽʚ ʷʢ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʘʢʪʠʚʘʮʽʷ ʩʠʥʪʝʟʫ 

ʛʝʤʦʛʣʦʙʽʥʫ, ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʧʨʦʮʝʩʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʠʩʥʝʤ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʧʪʠʮʽ. ʇʦʨʷʜ ʟ 

ʪʠʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʟʘ ʨʘʭʫʥʦʢ ʘʣʴʙʫʤʽʥʦʚʦʾ 

ʬʨʘʢʮʽʾ ʙʝʟ ʟʤʽʥʠ ʛʣʦʙʫʣʽʥʦʚʦʾ, ʢʨʝʘʪʠʥʽʥʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʟʘ 

ʨʘʭʫʥʦʢ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʥʘ ʪʣʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ ʘʢʪʠʚʥʫ ʾʾ  ʫʪʠʣʽʟʘʮʽʶ ʚ ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ  
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ɺʀʉʅʆɺʂʀ 

 

 ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ 

ʜʦʩʣʽʜʞʝʥʴ ʪʝʦʨʝʪʠʯʥʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʟʘ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ.  

ɼʦʚʝʜʝʥʦ, ʱʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʘ ʜʦʙʘʚʢʘ ʛʫʤʽʥʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ çɻʫʤʽʣʽʜè 

ʘʢʪʠʚʫʻ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʪʘ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ. ɺʦʥʘ ʪʘʢʦʞ 

ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʧʽʜʚʠʱʝʥʥʶ ʚ ʥʽʡ ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ 

ʟʥʠʞʝʥʥʶ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʇʦʨʷʜ ʟ ʪʠʤ, ʟʘ ʚʧʣʠʚʫ ɻʫʤʽʣʽʜʫ ʧʨʠ 

ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʩʫʙʩʪʨʘʪʫ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʽʣʴʰ ʘʢʪʠʚʥʦ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʛʫʤʽʥʦʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʫʤʫʩʽ. ɼʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ, ʚʠʨʦʱʝʥʠʭ ʥʘ ʧʦʞʠʚʥʦʤʫ 

ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ 

ʤʠʩʣʠʚʩʴʢʦʛʦ. 

1. ɻʫʤʽʣʽʜ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʘʙʝʟʧʝʯʠʚ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʯʝʨʚ'ʷʢʘ ʫ ʜʽʘʧʘʟʦʥʽ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜ 14,0 ʜʦ 20,0 ʤʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʫʙʩʪʨʘʪʫ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʦʢʦʥʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʟʨʦʩʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 3 ʨʘʟʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʡ 

ʜʽʘʧʘʟʦʥ ʢʽʣʴʢʦʩʪʽ ɻʫʤʽʣʽʜʫ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ, ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʪʘ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ ʝʥʟʠʤʽʚ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʩʪʘʥʦʚʠʪʴ ʚʽʜ 14,0 ʜʦ 20,0 ʤʛ/ʢʛ. 

2. ʅʘ 180-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʢʽʣʴʢʦʩʪʽ 

15,0 ʤʛ/ʢʛ ʧʨʠ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʩʪ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʪʘ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʦʤʦʛʝʥʘʪʫ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

34,6 % (ʨ<0,01) ʪʘ 21,7 % (ʨ<0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 135-ʪʫ 

ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʘʤʽʣʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ ʯʝʨʚôʷʢʽʚ ʟʨʦʩʣʘ ʥʘ 

8,8 % (ʨ<0,001).  
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3. ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʫʚʝʜʝʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʧʦʞʠʚʥʠʡ 

ʩʫʙʩʪʨʘʪ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ ʘʢʪʠʚʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ï ʥʘ 20,7 % (ʨ<0,05) ʪʘ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʭ, ʣʫʛʦʨʦʟʯʠʥʥʠʭ ï ʥʘ 15,1 % (ʨ<0,01). 

ɺʦʜʥʦʯʘʩ ʫ ʙʽʦʤʘʩʽ ʯʝʨʚ'ʷʢʽʚ ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʇʣʶʤʙʫʤʫ ʥʘ 24,8 % (ʨ<0,01), 

ʂʘʜʤʽʶ ï ʥʘ 26,1 % (ʨ<0,01) ʪʘ ʂʫʧʨʫʤʫ ï ʥʘ 30,5 % (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɻʫʤʽʣʽʜ (15,0 ʤʛ/ʢʛ) ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʥʘ    

180-ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʚ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʥʘ 

21,1 % (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

 ɺʠʢʦʨʠʩʪʘʥʥʷ ɻʫʤʽʣʽʜʫ ʫ ʩʢʣʘʜʽ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ 

ʚʤʽʩʪʫ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚ'ʷʢʘ ʥʘ  1,76 % (ʨ<0,01) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

5. ɿôʷʩʦʚʘʥʦ, ʱʦ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʙʽʢʦʨʤʫ ʬʘʟʘʥʷʪ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʽʣʴʢʦʩʪʽ 1,5ī2,5 % ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʠʨʦʩʪʽʚ ʤʘʩʠ ʪʽʣʘ ʧʪʠʮʽ ʫ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ 14, 21, 28 ʪʘ 35 ʜʽʙ ʥʘ 7,0 % (ʨ<0,01); 

8,6 (ʨ<0,01); 8,2 (ʨ<0,01) ʪʘ 11,9 % (ʨ<0,01), ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʧʪʠʮʽ. 

6. ʅʘ ʪʣʽ ʜʦʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʜʦ ʦʩʥʦʚʥʦʛʦ 

ʢʦʤʙʽʢʦʨʤʫ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 

ʛʝʤʦʛʣʦʙʽʥʫ ʥʘ 7,2 % (ʨ<0,01); 6,5 (ʨ<0,01) ʪʘ 7,5 % (ʨ<0,01), ʚʽʜʧʦʚʽʜʥʦ, ʫ ʧʪʠʮʽ 

14-, 28- ʪʘ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ. ʂʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʬʘʟʘʥʷʪ 28- 

ʪʘ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʟʨʦʩʪʘʻ ʥʘ 7,6 (ʨ<0,01) ʪʘ 5,6 % (ʨ<0,05).  

7. ɼʦʜʘʚʘʥʥʷ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʢʨʦʚʽ ʬʘʟʘʥʷʪ 28- ʪʘ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʥʘ 

9,0 (ʨ<0,05) ʪʘ 9,4 % (ʨ<0,01). ɺʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʫ ʢʨʦʚʽ ʧʪʠʮʽ 14-, 28- ʪʘ 35-ʜʦʙʦʚʦʛʦ ʚʽʢʫ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

15,76 % (ʨ<0,01); 18,35 (ʨ<0,001) ʪʘ 12,25 % (ʨ<0,05), ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʘʢʪʠʚʥʦʾ 

ʫʪʠʣʽʟʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. 
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 8. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʦʤʙʽʢʦʨʤʘʭ ʜʣʷ ʬʘʟʘʥʷʪ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ ʯʝʨʚ'ʷʢʽʚ, ʱʦ 

ʚʠʨʦʱʝʥʽ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʽʣʽʜʫ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʠʙʫʪʢʫ ʥʘ 10,7 % ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʥʘ 5,1 %. 
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ʇʈʆʇʆɿʀʎɯɰ ɺʀʈʆɹʅʀʎʊɺʋ 

 

1. ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʠʭ ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʭ 

ʯʝʨʚ'ʷʢʽʚ, ʟʨʦʩʪʘʥʥʷ ʾʾ ʝʥʟʠʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʤʽʩʪʫ ʙʽʣʢʘ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʨʝʢʦʤʝʥʜʫʻʤʦ ʜʦ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʚʝʨʤʠʢʫʣʴʪʫʨʠ 

ʚʥʦʩʠʪʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʫ ʜʦʙʘʚʢʫ ʛʫʤʽʥʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ çɻʫʤʽʣʽʜè ʟ 

ʨʦʟʨʘʭʫʥʢʫ 15,0 ʤʛ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʦʜʠʥ ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʫʙʩʪʨʘʪʫ ʫ 

ʚʠʛʣʷʜʽ ʨʦʟʯʠʥʫ ʦʜʠʥ ʨʘʟ ʥʘ ʤʽʩʷʮʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

2. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʟʘ ʨʘʭʫʥʦʢ 

ʘʢʪʠʚʘʮʽʾ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʧʨʦʧʦʥʫʻʤʦ ʫ ʢʦʤʙʽʢʦʨʤʠ ʧʪʠʮʽ ʚʥʦʩʠʪʠ ʢʦʨʤʦʚʫ 

ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʽʟ ʙʽʦʤʘʩʠ ʯʝʨʚʦʥʦʛʦ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʯʝʨʚôʷʢʘ, ʱʦ ʚʠʨʦʱʝʥʘ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ 

ʜʦʙʘʚʢʠ çɻʫʤʽʣʽʜè. ʋ ʧʝʨʽʦʜ ʽʟ 1 ʜʦ 7 ʜʦʙʠ ʜʦ ʢʦʤʙʽʢʦʨʤʫ ʚʥʦʩʠʪʠ ʢʦʨʤʦʚʫ 

ʜʦʙʘʚʢʫ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʢʽʣʴʢʦʩʪʽ 1,5 %, ʘ ʟ 8 ʜʦ 14 ʜʦʙʠ ï2,5 % ʚʽʜ ʤʘʩʠ ʢʦʨʤʫ. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʉʧʦʩʽʙ ʦʜʝʨʞʘʥʥʷ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ: ʧʘʪ. 56619 ʋʢʨʘʾʥʘ: ʄʇʂ 

A23K 1/16, ɸ01ʂ67/00. ˉ 2002086404; ʟʘ̫ ʚʣ. 01.08.2002; ʦʧʫʙʣ. 15 05 2003, ɹʶʣ. 

ˉ 5. 2 ʩ. 

2. ʐʘʪʘʣʽʥ ɼ.ɹ. ɼʦʱʦʚʽ ʯʝʨʚôʷʢʠ (Lumbriʩidae) ʣʽʩʦʚʠʭ ʪʘ ʫʨʙʦʝʢʦʩʠʩʪʝʤ 

ʩʪʝʧʦʚʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ: ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʫʛʨʫʧʦʚʘʥʴ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ: ʜʠʩ. ... ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ : 03.00.16. ɼʥʽʧʨʦ, 2017. 

187 ʩ. 

3. ɺʦʚʢʦʛʦʥ ɸ. ɻ., ʄʝʨʟʣʦʚ ʉ. ɺ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʙʘʛʘʯʝʥʦʾ 

ʁʦʜʦʤ ʙʽʦʤʘʩʠ ʚʝʨʤʠʢʫʣʴʪʫʨʠ ʫ ʩʢʣʘʜʽ ʢʦʤʙʽʢʦʨʤʽʚ ʜʣʷ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ. 

ʉʫʯʘʩʥʝ ʧʪʘʭʽʚʥʠʮʪʚʦ : ʥʘʫʢ.-ʚʠʨʦʙ. ʞʫʨʥʘʣ. 2014. ˉ7 (140). ʉ. 8ï10. 

4. ʊʠʪʦʚ ʀ. ʅ., ʋʩʦʝʚ ɺ. ʄ. ɺʝʨʤʠʢʫʣʴʪʫʨʘ ʢʘʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʠʩʪʦʯʥʠʢ 

ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ɺʝʩʪʥʠʢ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ɹʠʦʣʦʛʠʷ. ʊʦʤʩʢ, 2012. ˉ 2 (18). ʉ. 74ï80.  

5. ʄʝʨʟʣʦʚ ʉ.ɺ. ʂʦʨʝʢʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚʝʨʤʠʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ 

ʨʝʛʣʘʤʝʥʪʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʯʝʨʚ'ʷʢʽʚ ʽ ʩʘʧʦʥʽʪʫ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤ'ʷʩʘ 

ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ: ʘʚʪʦʨʝʬ. ʜʠʩ. ... ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ : 03.00.20. ɹʽʣʘ ʎʝʨʢʚʘ, 2004. 

20 ʩ. 

 6. ʊʘʨʛʦʥʷ ɺ. ʉ., ʂʦʣʦʤʽʻʮʴ ʖ. ɺ., ʆʚʝʨʯʝʥʢʦ ɺ. ɺ. ɼʦ ʧʠʪʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ. 
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ʉʢʣʘʜ ʢʦʤʙʽʢʦʨʤʽʚ ʜʣʷ ʤʦʣʦʜʥʷʢʫ ʬʘʟʘʥʽʚ, % 

ʇʦʢʘʟʥʠʢʠ ɺʽʢ 1-21 ʜʽʙ ɺʽʢ 22-35 ʜʽʙ 

ʇ ʝhʥʠʮʷ 53,0 50,0 

ʗʯʤʽʥʴ 7,7 16,7 

ʐʨʦʪ ʩʦʻʚʠʡ 16,5 14,4 

ɼʨʽʞʜʞʽ ʢʦʨʤʦʚʽ 7,8 5,5 

ɹʦʨʦʰʥʦ: 

ʈʠʙʥʝ 

ʄô̫ʩʦʢʽʩʪʢʦʚʝ 

ʊʨʘʚôʷʥʝ 

ʂʽʩʪʢʦʚʝ  
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4,2 
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0,6 

 

4,6 

1,8 

5,0 

1,8 

ʉʽʣʴ ʧʦʚʘʨʝʥʘ 0,2 0,2 

ʇʦʞʠʚʥʽʩʪʴ ʢʦʤʙʽʢʦʨʤʫ, % 

ʉʠʨʠʡ ʧʨʦʪʝʾʥ 24,5 21,1 

ʂʣʽʪʢʦʚʠʥʘ 4,5 5,0 
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