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ɸʅʆʊɸʎɯʗ 

ʇʝʨʝʙʝʪʶʢ ɸ. ʄ. ʆʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʟʘʧʦʜʽʷʥʠʭ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟ ʛʘʣʫʟʽ ʟʥʘʥʴ 22 

çʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 222 ï çʄʝʜʠʮʠʥʘè. ï ɺʽʥʥʠʮʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ ʋʢʨʘʾʥʠ, ɺʽʥʥʠʮʷ, 

2023. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʧʦʨʽʚʥʷʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ 

ʟʘʧʦʜʽʷʥʠʭ ʧʽʩʪʦʣʝʪʘʤʠ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ 

ʫ ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ 

ʽʤʽʪʘʪʦʨ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘè ʚʠʷʚʣʝʥʠʭ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʽʚ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ.ʇʠʨʦʛʦʚʘ 

ʽ ʻ ʬʨʘʛʤʝʥʪʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ñʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʰʢʦʜʞʝʥʴ 

ʽʤʽʪʘʪʦʨʽʚ ʪʢʘʥʠʥ ʪʽʣʘ ʣʶʜʠʥʠ, ʟʘʧʦʜʽʷʥʠʭ ʟʙʨʦʻʶ ʥʝʣʝʪʘʣʴʥʦʾ ʜʽʾò (  ̄ʜʝʨʞʘʚʥʦʾ 

ʨʝʻʩʪʨʘʮʽʾ: 0121U107924 ʚʽʜ 05.02.2021). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 120 

ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ, ʱʦ ʚʠʛʦʪʦʚʣʷʣʠʩʴ ʟ ʙʘʣʽʩʪʠʯʥʦʛʦ 

ʞʝʣʘʪʠʥʦʚʦʛʦ ʛʝʣʶ, ʫ ʷʢʽ ʚʠʢʦʥʫʚʘʣʠʩʴ ʧʦʩʪʨʽʣʠ ʟ ʥʘʩʪʫʧʥʠʭ ʜʠʩʪʘʥʮʽʡ: ʚʧʨʠʪʫʣ, 

25 ʩʤ ʪʘ 50 ʩʤ. ʆʪʨʠʤʘʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘ ʥʝʙʽʦʣʦʛʽʯʥʦʤʫ ʽʤʽʪʘʪʦʨ ̔ʣʶʜʩʴʢʦʛʦ 

ʪʽʣʘ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘè ʜʦʟʚʦʣʠʣʠ 

ʜʦʩʣʽʜʠʪʠ ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ʟʙʨʦʾ, ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʩʥʘʨʷʜʫ ʪʘ ʧʨʦʜʫʢʪʽʚ ʧʦʩʪʨʽʣʫ ʟ 

ʥʝʙʽʦʣʦʛʽʯʥʠʤʠ ʽʤʽʪʘʪʦʨʘʤʠ ʪʽʣʘ ʣʶʜʠʥʠ  ̔ʦʜʷʛʫ ʦʢʨʝʤʦ ʪʘ ʫ ʢʦʤʧʣʝʢʩʽ, ʚʠʟʥʘʯʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ, ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʾ ʜʦʜʘʪʢʦʚʠʭ ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʴ, ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ, ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ, ʧʦʰʢʦʜʞʝʥʥʷʤ ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ, ʷʢ 
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ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʘ 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʜʞʠʥʩʦʚʦʾ ʪʢʘʥʠʥʠ, ʙʘʚʦʚʥʷʥʦʾ ʪʢʘʥʠʥʠ, ʰʢʽʨʦʟʘʤʽʥʥʠʢʘ ʷʢ 

ʯʘʩʪʠʥʠ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʪʘ ʙʘʣʽʩʪʠʯʥʠʭ 

ʞʝʣʘʪʠʥʦʚʠʭ ʙʣʦʢʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʟ 

ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ. ʉʬʦʨʤʦʚʘʥʦ ʫʷʚʣʝʥʥʷ ʩʪʦʩʦʚʥʦ ʨʦʟʤʽʨʽʚ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʪʨʘʧʣʷʥʥʷ 

ʢʫʣʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ, ʷʢ ʫ ʥʝʧʦʢʨʠʪʠʡ ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ, ʪʘʢ ʽ 

ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ ʧʨʠʢʨʠʪʠʡ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʦʜʷʛʫ (ʙʘʚʦʚʥʷʥʘ 

ʪʢʘʥʠʥʘ, ʜʞʠʥʩʦʚʘ ʪʢʘʥʠʥʘ, ʰʢʽʨʦʟʘʤʽʥʥʠʢ) ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ ʧʦʩʪʨʽʣʫ, ʱʦ 

ʟʦʢʨʝʤʘ, ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʷʢʽ ʟ ʨʽʟʥʦʚʠʜʽʚ ʤʘʪʝʨʽʘʣʽʚ ʦʜʷʛʫ ʻ ʙʽʣʴʰ 

ʙʝʟʧʝʯʥʠʤʠ, ʯʠ ʥʘʚʧʘʢʠ ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʘʥʠʭ ʨʽʟʥʦʚʠʜʽʚ 

ʥʝʣʝʪʘʣʴʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ʊʘʢ, ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè, ʢʨʘʱʽ ʟʘʭʠʩʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʷʚʣʷʻ ʙʘʚʦʚʥʷʥʘ ʪʢʘʥʠʥʘ, ʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ï 

ʰʢʽʨʦʟʘʤʽʥʥʠʢ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʽʩʪʦʣʝʪʠ ʚ ʙʫʜʴ 

ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʢʣʠʢʘʣʠ ʬʦʨʤʫʚʘʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ 

ʛʣʠʙʠʥʦʶ ʱʦʥʘʡʤʝʥʰʝ 1 ʩʤ, ʘʣʝ ʧʨʠ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ 50 ʩʤ ʥʝ ʙʽʣʴʰʝ 3 ʩʤ. 

ɺ ʨʦʙʦʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ ʥʘ ʩʣʽʜʦʧʨʠʡʤʘʶʯʠʭ ʧʦʚʝʨʭʥʷʭ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ 

çʌʦʨʪ 17ʈè ʩʧʦʨʷʜʞʝʥʠʭ ʙʦʻʧʨʠʧʘʩʘʤʠ ʥʝʣʝʪʘʣʴʥʦʾ ʜʽʾ ʥʘ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 

ʧʦʩʪʨʽʣʫ (ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ), ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʷʢʽ ʨʽʟʥʦʚʠʜʠ 

ʪʢʘʥʠʥ ʚʦʣʦʜʽʶʪʴ ʢʨʘʱʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫʪʨʠʤʫʚʘʥʥʷ ʤʽʢʨʦʯʘʩʪʠʥʦʢ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ. 

ɼʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʚʠʷʚʣʝʥʽ ʫ ʚʽʜʩʪʨʽʣʷʥʠʭ ʟʨʘʟʢʘʭ ʥʝʧʦʢʨʠʪʠʭ 

ʪʢʘʥʠʥʦʶ ʙʣʦʢʽʚ ʥʘ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ ʚʧʨʠʪʫʣ ʪʘ 25 ʩʤ ʽ ʙʣʦʢʽʚ ʚʢʨʠʪʠʭ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʥʘ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ 25 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè, ʚ ʪʦʡ ʯʘʩ 

ʷʢ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚʠʷʚʣʷʣʠ ʪʽʣʴʢʠ ʥʘ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ 

25 ʩʤ ʫ ʟʨʘʟʢʘʭ ʚʢʨʠʪʠʭ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʯʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʩʢʣʘʜʘʣʘ 100 %. ʉʢʣʘʜʦʚʽ ʧʦʨʦʭʫ (ʮʝʥʪʨʘʣʽʪ 
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ʪʘ ʜʠʬʝʥʽʣʘʤʽʥ) ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè, 

ʧʨʦʪʝ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʤʝʥʰʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʯʠ 

ʟʥʘʨʷʜʜʷ ʧʦʩʪʨʽʣʫ ʥʽʞ ʥʘʢʣʘʜʘʥʥʷ ʝʣʝʤʝʥʪʽʚ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʚʠʥʮʷ, ʟʘʣʽʟʘ ʪʘ ʮʠʥʢʫ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʛʨʫʧʘʤʠ ʧʦʨʽʚʥʷʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʠʩʪʘʥʮʽʾ 

ʧʦʩʪʨʽʣʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʨʠʪʪʷ ʪʘ ʟʥʘʨʷʜʜʷ ʧʦʩʪʨʽʣʫ. ʇʦʢʘʟʥʠʢʠ ʤʽʜʽ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʦʶ ʤʝʪʦʶ ʫ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʙʫʜʴ-

ʷʢʠʭ ʜʦʩʪʦʚʽʨʥʠʭ, ʯʠ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ 

ʧʦʨʽʚʥʷʥʥʷ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʮʠʥʢʫ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʥʘʨʷʜʜʷ ʧʦʩʪʨʽʣʫ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè, ʷʢʽ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

çʌʦʨʪ 9ʈè ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʢʨʠʚʫ ʙʣʦʢʽʚ; ʫ ʚʠʧʘʜʢʘʭ ʧʦʩʪʨʽʣʫ ʫ ʙʣʦʢʠ ʱʦ ʚʢʨʠʪʽ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʴ ʷʢʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɺʠʟʥʘʯʝʥʦ ʯʠʩʝʣʥɹʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʨʽʟʥʦʾ ʩʠʣʠ ʽ ʩʧʨʷʤʫʚʘʥʥʷ ʤʽʞ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʧʦʰʢʦʜʞʝʥʥʷʤ 

ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʷʢ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + 

ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ ʽʟ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʽʟʫʘʣʴʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʧʦʩʪʨʽʣʘʭ 

ʚʧʨʠʪʫʣ, ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ, ʘʙʦ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 

17ʈè ʫ ʥʝʚʢʨʠʪʽ ʥʝʙʽʦʣʦʛʽʯʥʽ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ, ʘʙʦ ʽʤʽʪʘʪʦʨʠ ʧʦʢʨʠʪʽ ʨʽʟʥʠʤʠ 

ʚʠʜʘʤʠ ʦʜʷʛʫ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ ʤʦʜʝʣʽ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ ʧʽʩʪʦʣʝʪʘ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ. ʊʘʢʽ 

ʧʦʢʘʟʥʠʢʠ, ʷʢ ʩʧʝʮʠʬʽʯʥʘ ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ PPM ʥʘ ʛʣʠʙʠʥʽ 

1 ʩʤ, ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʠʬʝʥʽʣʘʤʽʥʫ, ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʽʧʪʷʚʠ, 

ʩʧʝʮʠʬʽʯʥʘ ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ TCLM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ, ʚʽʜʥʦʩʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʚʠʥʮʶ ʽ ʥʘʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʷʛʫ ʥʘ ʙʣʦʮʽ ̒  ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ 

ʟʤʽʥʥʠʤʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ. ʇʦʢʘʟʥʠʢʠ: ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʮʠʥʢʫ, ʩʧʝʮʠʬʽʯʥʘ ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ PPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ, 

ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ ʽ ʚʽʜʩʪʘʥʴ ʧʦʩʪʨʽʣʫ ʻ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʟʤʽʥʥʠʤʠ ʜʣʷ 
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ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ ʧʽʩʪʦʣʝʪʘ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʦʢʨʦʢʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 

17ʈè ʪʘ ʚʽʜʩʪʘʥʝʡ ʧʦʩʪʨʽʣʽʚ ʚʧʨʠʪʫʣ, ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʘʙʦ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ 

ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʜʷʛʫ. ɼʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʟʤʽʥʥʠʤʠ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʙʫʣʠ ʨʦʟʤʽʨʥʽ ʧʘʨʘʤʝʪʨʠ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM, TCLM ʪʘ 

ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʚʠʥʮʶ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʽ ʩʧʨʠʷʶʪʴ ʨʦʟʨʦʙʮ ̔ʢʨʠʪʝʨʽʾʚ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʱʦʜʦ ʭʘʨʘʢʪʝʨʫ 

ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʫʰʢʦʜʞʝʥʴ, ʚʠʜʫ ʟʘʩʪʦʩʦʚʘʥʠʭ ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʪʘʥʫʪʴ 

ʢʣʶʯʦʚʠʤʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥ ̫ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʫ ʚʠʧʘʜʢʫ 

ʚʦʛʥʝʧʘʣʴʥʠʭ ʫʰʢʦʜʞʝʥʴ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʩʧʨʠʯʠʥʝʥʠʭ ʜʘʥʠʤʠ ʚʠʜʘʤʠ ʟʙʨʦʾ, ʱʦ 

ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʽʜʜʽʣʽ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʪʨʫʧʽʚ, 

ʚʽʜʜʽʣʝʥʥʽ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ ʪʘ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʪʥʠʭ 

ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʮʝʥʪʨʘʭ ʄɺʉ ʋʢʨʘʾʥʠ. ʆʢʨʽʤ ʪʦʛʦ ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʷʢʦʩʪʽ ʤʽʰʝʥʽ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨ ʪʽʣʘ 

ʣʶʜʠʥʠè ʜʦʟʚʦʣʷ ̒ʧʦʛʣʠʙʠʪʠ ʪʘ ʜʦʧʦʚʥʠʪʠ ʚʞʝ ʽʩʥʫʶʯʫ ʙʘʟʫ ʙʘʣʽʩʪʠʢʠ, ʪʘ 

ʩʪʚʦʨʶ  ̒ʥʦʚʫ ʤʦʜʝʣʴ ʧʨʦʚʝʜʝʥʥʷ ʙʘʣʽʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:  

ʚʦʛʥʝʧʘʣʴʥʘ ʪʨʘʚʤʘ, ʚʦʛʥʝʧʘʣʴʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʚʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ, 
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ABSTRACT 

Perebetiuk A. M. Features and comparative characteristics of gunshot damage 

caused by çFort 9Rè and çFort 17Rè. - Qualification scientific work on the rights of a 

manuscript. 

Dissertation for the degree of Doctor of Philosophy in the field of knowledge 22 

çHealth Careè, specialty 222 - çMedicineè. - National Pirogov Memorial Medical 

University, Vinnytsya, Ministry of Health of Ukraine, Vinnytsia, 2023. 

The dissertation presents the results of the analysis of the features and comparative 

characteristics of gunshot damage caused by the çFort 9Rè and çFort 17Rè pistols 

when fired from different distances into a non-biological human body simulator and 

the complex çclothing + non-biological human body simulatorè revealed by the 

experimental study. 

The dissertation research was carried out in accordance with the research plans of 

the National Pirogov Memorial Medical University, Vinnytsya and is a fragment of the 

research work ñCharacteristics of damage to human body tissue simulators caused by 

non-lethal weaponsò (state registration number: 0121U107924 of 05.02.2021). 

Experimental studies were performed using 120 non-biological human body 

simulators made of ballistic gelatin gel, which were shot at from close range, 25 cm and 

50 cm. The resulting damage on the non-biological human body simulator and the 

complex çclothing + non-biological human body simulatorè allowed us to study the 

process of interaction of weapons, firearms and shot products with non-biological human 

body simulators and clothing separately and in combination, to determine the features of 

damage, the features of the effect of additional factors of the shot on the formation of 

damage, the features of deposition of residual components of the shot, the relationship 

between the features of deposition of residual components of the shot, damage to 

clothing and of a non-biological human body imitator as a complex çclothing + non-

biological human body imitatorè, and statistical processing of the results was carried 

out. 

The research has established the peculiarities of damage to denim, cotton fabric, 

leatherette as part of the complex çclothing + non-biological human body simulatorè 
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and ballistic gelatin blocks when shot from çFort 9Rè and çFort 17Rè pistols at close 

range, 25 cm and 50 cm. An idea of the size and characteristics of the temporary cavity 

formed when a bullet hits an uncovered non-biological human body simulator and a 

non-biological human body simulator covered with different types of clothing (cotton 

fabric, denim, leatherette) at different shooting distances was formed, which, in 

particular, allowed us to establish which types of clothing materials are safer or, on the 

contrary, more dangerous when using these types of non-lethal firearms. For example, 

when firing a çFort 9Rè, cotton fabric shows the best protective properties, and when 

firing a çFort 17Rè, leatherette shows the best protective properties. At the same time, 

it was found that the studied pistols in any case caused the formation of a wound 

channel at least 1 cm deep, but at a shot distance of 50 cm no more than 3 cm. 

The paper establishes the peculiarities of deposition of residual shot components 

on trace-receiving surfaces when firing from çFort 9Rè and çFort 17Rè pistols equipped 

with non-lethal ammunition at different shot distances (close, 25 cm and 50 cm), which 

made it possible to establish which types of fabrics have the best properties of retaining 

microparticles belonging to the residual shot components. 

Diphenylamine and centralite were detected in the fired samples of uncoated 

blocks at point blank and 25 cm and in the fired samples of leatherette-covered blocks 

at 25 cm when fired from the çFort 9Rè, while when fired from the çFort 17Rè, they 

were detected only at 25 cm in the denim-covered samples. In all cases, the frequency 

of detection of the tested substances was 100%. Gunpowder components (centralite 

and diphenylamine) were mostly detected in the çFort 9Rè gunshot wounds, but are of 

less interest for identifying the distance of the shot or the weapon than the overlapping 

elements. 

The analysis of lead, iron and zinc values revealed significant differences 

between the comparison groups in terms of shot distance, coating characteristics and 

shot weapon. The copper indicators cannot be used for the above purpose due to the 

absence of any significant or trending differences in all the comparison groups studied. 

It is most appropriate to use zinc indicators to identify the gun in the case of using çFort 

9Rè and çFort 17Rè pistols, which are significantly higher in all comparison groups 
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when firing from çFort 9Rè regardless of the coating of the blocks; in cases of firing 

at blocks covered with leatherette, it is advisable to use indicators of any element. 

Numerous correlations of different strengths and directions between the 

peculiarities of deposition of residual shot components, damage to clothing and non-

biological human body simulator as a complex çclothing + non-biological human body 

simulatorè at shots from different distances from çFort 9Rè and çFort 17Rè pistols were 

determined.  

The taken into account data from visual and laboratory studies of shots fired at 

close range, from a distance of 25 cm or from a distance of 50 cm from the çFort 9Rè 

and çFort 17Rè pistols into uncovered non-biological human body simulators or 

simulators covered with different types of clothing make it possible to build reliable 

discriminant models for identifying the model of the pistol and identifying the distance 

of the shot. Indicators such as the specific sum of the length of cracks in the PPM body 

simulator at a depth of 1 cm, the presence or absence of biphenylamine, the presence or 

absence of soot, the specific sum of the length of cracks in the TCLM body simulator 

at a depth of 3 cm, the relative concentration of lead, and the presence or absence of 

clothing on the block are discriminant variables for identifying the distance of the shot. 

Indicators: relative zinc concentration, specific sum of crack lengths in the PPM body 

simulator at a depth of 1 cm, number of clothing tears, and shot distance are discriminant 

variables for identifying the gun model. 

Using the method of stepwise discriminant analysis, mathematical models 

were developed to identify çFort 9Rè and çFort 17Rè pistols and the distances of shots 

at close range, from a distance of 25 cm or from a distance of 50 cm, depending on the 

characteristics of damage to non-biological human body simulators and different types 

of clothing. The most frequently used discriminant variables were the dimensional 

parameters of the temporary cavity by the PPM, TCLM method and the relative 

concentration of lead. 

The data established in the course of the study contribute to the development of 

forensic diagnostic criteria for resolving issues related to the nature of injuries and 

damages, the type of ammunition used and the distance of the shot when firing from 
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çFort 9Rè and çFort 17Rè pistols. The data obtained will be key in conducting forensic 

examinations in cases of gunshot wounds and injuries caused by these types of 

weapons, which can be used in the Department of Forensic Examination of Corpses, 

the Department of Forensic Criminalistics and the Research Forensic Centers of the 

Ministry of Internal Affairs of Ukraine. In addition, the study using the çclothing + non-

biological human body simulatorè complex as a target allows us to deepen and 

supplement the existing ballistics database and creates a new model for conducting a 

ballistics experiment. 

 

 

Keywords:  

gunshot trauma, gunshot injuries, firearms, non-lethal weapons, clothing 

damage, forensic examination, human body simulator, temporary cavity, residual shot 

components, X-ray fluorescence spectroscopy, elastic bullets, discriminant analysis. 
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ʧʦʩʪʨʽʣʫ ʥʘ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʽ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ 

ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè 

4.4. ʂʦʨʝʣʷʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ, ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʷʢ 

ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʀʄɺʆʃɯɺ, ʆɼʀʅʀʎʔ, 

ʉʂʆʈʆʏɽʅʔ ɯ ʊɽʈʄɯʅɯɺ 

 

 

ɹɯʊʃ ï ʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ 

ɼʞʠʥʩʘ ï ʜʞʠʥʩʦʚʘ ʪʢʘʥʠʥʘ 

ɿʂʇ ï ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ 

ʂʆ+ʅɹɯʊʃ ï ʢʦʤʧʣʝʢʩ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè 

ʅɹɯʊʃ ï ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ 

ʅɺɿ ï ʥʝʣʝʪʘʣʴʥʘ ʚʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ 

ʐʢʽʨʟʘʤ ï ʰʢʽʨʦʟʘʤʽʥʥʠʢ 

BB (bare blocks) ï ʛʦʣʽ ʙʣʦʢʠ  

CF (blocks covered with cotton fabric) ï  ʙʣʦʢʠ ʚʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ 

DF (blocks covered with denim fabric) ï ʙʣʦʢʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ  

FWPM (The Facklerôs wound profile method) ï ʤʝʪʦʜ ʨʘʥʦʚʦʛʦ ʧʨʦʬʽʣʶ ʌʘʢʣʝʨʘ 

FWPM1 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʨʘʥʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʌʘʢʣʝʨʘ ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

FWPM2 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʨʘʥʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʌʘʢʣʝʨʘ ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

FWPM3 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʨʘʥʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʌʘʢʣʝʨʘ ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

FWPM4 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʨʘʥʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʌʘʢʣʝʨʘ ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

FWPM5 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʨʘʥʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʌʘʢʣʝʨʘ ʥʘ ʛʣʠʙʠʥʽ 5 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

FWPM6 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʨʘʥʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʌʘʢʣʝʨʘ ʥʘ ʛʣʠʙʠʥʽ 6 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

IRS (infrared spectroscopy) ï ʥ̔ʬʨʘʯʝʨʚʦʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ 

LB (blocks covered with leatherette) ï ʙʣʦʢʠ ʚʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ 

PPM (The polygon-procedure method) ï ʤʝʪʦʜ ʙʘʛʘʪʦʢʫʪʥʠʢʘ 
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PPM1 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʥʘ ʛʣʠʙʠʥʽ 1 

ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

PPM2 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʥʘ ʛʣʠʙʠʥʽ 2 

ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

PPM3 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʥʘ ʛʣʠʙʠʥʽ 3 

ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

PPM4 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʥʘ ʛʣʠʙʠʥʽ 4 

ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

PPM5 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʥʘ ʛʣʠʙʠʥʽ 5 

ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

PPM6 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʙʘʛʘʪʦʢʫʪʥʠʢʘ ʥʘ ʛʣʠʙʠʥʽ 6 

ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

TCLM (The total crack length method) ï ʤʝʪʦʜ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥʠ 

TCLM1 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʪʨʽʱʠʥʠ ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

TCLM2 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʪʨʽʱʠʥʠ ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

TCLM3 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʪʨʽʱʠʥʠ ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

TCLM4 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʪʨʽʱʠʥʠ ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

TCLM5 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʪʨʽʱʠʥʠ ʥʘ ʛʣʠʙʠʥʽ 5 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

TCLM6 ï ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʪʨʽʱʠʥʠ ʥʘ ʛʣʠʙʠʥʽ 6 ʩʤ ʟʨʽʟʫ ʙʣʦʢʘ 

XRF (X-ray fluorescence) ï ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ 
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ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ ʦʜʥʦʯʘʩʥʦ ʻ ʽ ʙʣʘʛʦʤ, ʽ ʧʨʦʢʣʷʪʪʷʤ 

ʣʶʜʩʪʚʘ, ʘʜʞʝ ʨʘʟʦʤ ʟ ʢʦʨʠʩʪʶ, ʱʦ ʚʦʥʘ ʧʨʠʥʝʩʣʘ ʣʶʜʩʪʚʫ, ʷʢ ʪʦ ʤʦʞʣʠʚʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʣʶʚʘʥʥʷ, ʩʘʤʦʟʘʭʠʩʪʫ ʪʦʱʦ, ʚʦʜʥʦʯʘʩ, ʚʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ ʯʘʩʪʦ 

ʩʪʘʻ ʟʥʘʨʷʜʜʷʤ ʚʯʠʥʝʥʥʷ ʢʨʠʤʽʥʘʣʴʥʠʭ ʧʨʘʚʦʧʦʨʫʰʝʥʴ, ʱʦ ʤʦʞʫʪʴ ʟʘʢʽʥʯʫʚʘʪʠʩʷ 

ʣʝʪʘʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ [4, 6, 174, 190]. 

ɺʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʟʥʘʨʷʜʜʷ ʜʣʷ ʚʢʦʨʦʯʝʥʥʷ ʚʽʢʫ, 

ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʙʽʡʥʠʭ ʜʽʡ, ʚʙʠʚʩʪʚ [3, 20, 160, 176]. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʘʥʽ ʚ ʨʽʟʥʠʭ 

ʢʫʪʦʯʢʘʭ ʩʚʽʪʫ ʧʦʢʘʟʫʶʪʴ ʩʭʦʞʽ ʜʘʥʽ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʪʨʘʚʤʘʪʠʟʤʫ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ, ʽ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʪʨʘʚʤʘʪʠʟʤʫ 

ʚ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ, ʪʘʢ ʽ ʚ ʜʠʪʷʯʦʤʫ [68, 158, 200]. 

ɽʢʩʧʝʨʪʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ 

ʩʪʘʥʦʚʠʪʴ ʟʘ ʤʝʪʫ ʤʘʢʩʠʤʘʣʴʥʦ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʧʠʪʘʥʥʷ ʦʨʛʘʥʽʚ ʜʽʟʥʘʥʥʷ. ʋʚʝʩʴ ʪʷʛʘʨ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʣʷʛʘʻ ʥʘ 

ʧʣʝʯʽ ʝʢʩʧʝʨʪʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʫʩʪʘʥʦʚ ʄɺʉ ʪʘ 

ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ (ʘ ʩʘʤʝ ʚʽʜʜʽʣʝʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ), ʱʦ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ ʝʢʩʧʝʨʪʠʟʦʶ ʟʙʨʦʾ, ʟʨʘʟʢʽʚ ʦʜʷʛʫ, ʙʽʦʣʦʛʽʯʥʠʭ 

ʪʢʘʥʠʥ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʭ ʜʦʢʘʟʽʚ [6, 141].  

ɼʘʥʽ ʫʩʪʘʥʦʚʠ ʪʘ ʝʢʩʧʝʨʪʠ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʪʘʢʽ ʨʽʟʥʦʚʠʜʠ ʝʢʩʧʝʨʪʠʟ, 

ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʦʪʨʠʤʘʥʥʽ ʥʦʚʽʪʥʽʭ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʝʢʩʧʝʨʪʠʟʠ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ, 

ʜʞʝʨʝʣʦʤ ʷʢʠʭ ʜʦʩʽ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʙʘʣʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤʠ ʽ ʚʢʣʶʯʘʶʪʴ ʚ 

ʩʝʙʝ ʚʽʜʩʪʨʽʣ ʥʝʦʙʭʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟʙʨʦʾ ʟ ʥʘʩʪʫʧʥʠʤ ʘʥʘʣʽʟʦʤ ʤʦʨʬʦʣʦʛʽʾ 

ʫʰʢʦʜʞʝʥʥʷ, ʧʦʰʢʦʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʪʢʘʥʠʥ ʪʘ ʘʥʘʣʽʟ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ ʥʘ ʩʣʽʜʦʧʨʠʡʤʘʶʯʽʡ ʧʦʚʝʨʭʥʽ [39, 66, 133, 202]. 

ʇʨʦʪʝ, ʜʦʩʠʪʴ ʤʘʣʦʯʠʩʝʣʴʥʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʪʘʢʦʾ 

ʧʝʨʝʰʢʦʜʠ ʷʢ ʦʜʷʛ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʾ ʫʰʢʦʜʞʝʥʥʷ ʯʠ ʚʽʜʢʣʘʜʘʥʥʷ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ. ɿʜʝʙʽʣʴʰʦʛʦ ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ 
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ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʘʭ ʪʽʣʘ ʣʶʜʠʥʠ, ʪʘʢʠʭ ʷʢ ʞʝʣʘʪʠʥ, ʷʢʠʡ ʯʫʜʦʚʦ ʩʝʙʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʷʢ ʧʨʦʟʦʨʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʥʘʛʘʜʫʻ ʤôʷʟʦʚʫ ʪʘ 

ʞʠʨʦʚʫ ʪʢʘʥʠʥʫ ʪʽʣʘ ʣʶʜʠʥʠ [117, 121, 180]. ʄʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ 

ʪʚʘʨʠʥʥʽ ʪʢʘʥʠʥʠ, ʱʦ ʯʘʩʪʦ ʻ ʻʜʠʥʠʤ ʚʠʭʦʜʦʤ ʥʘ ʬʦʥʽ ʟʘʙʦʨʦʥʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʫʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʣʶʜʠʥʠ ʜʣʷ ʙʘʣʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [93, 181]. ʊʘʢ ʷʢ 

ʟʜʝʙʽʣʴʰʦʛʦ ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʟʘʚʜʘʶʪʴʩʷ ʚ ʜʽʣʷʥʢʠ ʪʽʣʘ ʧʨʠʢʨʠʪʽ 

ʦʜʷʛʦʤ, ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʟʛʣʷʜ ʪʦʛʦ ʘʙʠ ʟʤʽʥʠʪʠ ʤʦʜʝʣʴ ʧʨʦʚʝʜʝʥʥʷ ʙʘʣʽʩʪʠʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʨʦʟʛʣʷʜʘʪʠ ʦʜʷʛ ʪʘ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ ʥʝ ʷʢ ʦʢʨʝʤʽ ʦʙôʻʢʪʠ, ʘ ʷʢ 

ʦʜʠʥ ʢʦʤʧʣʝʢʩ, ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʷʢʦʛʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʜʦ ʚʠʚʯʝʥʥʷ ʟʨʘʟʢʽʚ 

ʥʝʣʝʪʘʣʴʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ, ʧʨʠʩʪʨʦʾʚ, ʱʦ ʩʧʦʨʷʜʞʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʛʫʤʦʚʠʤʠ ʥʘʙʦʷʤʠ. ɺʧʣʠʚ ʜʘʥʦʾ ʟʙʨʦʾ ʥʘ ʪʽʣʦ ʣʶʜʠʥʠ ʪʘ, ʪʠʤ ʙʽʣʴʰʝ, ʚʟʘʻʤʦʜʽʷ ʾʾ 

ʥʘʙʦʾʚ ʟ ʦʜʷʛʦʤ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʜʦʩʣʽʜʞʝʥʠʤʠ [119, 120]. ʇʦʪʝʥʮʽʡʥʘ ʥʝʙʝʟʧʝʢʘ 

ʥʝʣʝʪʘʣʴʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʚʞʝ ʜʦʚʝʜʝʥʘ ʚ ʨʽʟʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʽ ʩʧʨʠʯʠʥʝʥʥʷ 

ʥʝʶ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʻ ʜʦʚʝʜʝʥʠʤ ʬʘʢʪʦʤ [72, 85, 101, 148, 164].  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ɺʯʝʥʦʶ ʨʘʜʦʶ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ  ̄6 ʚʽʜ 24 ʛʨʫʜʥʷ 2020 

ʨʦʢʫ). ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ñʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʰʢʦʜʞʝʥʴ ʽʤʽʪʘʪʦʨʽʚ ʪʢʘʥʠʥ ʪʽʣʘ ʣʶʜʠʥʠ, ʟʘʧʦʜʽʷʥʠʭ ʟʙʨʦʻʶ ʥʝʣʝʪʘʣʴʥʦʾ ʜʽʾò 

(  ̄ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: 0121U107924 ʚʽʜ 05.02.2021) ʟʘ ʨʘʭʫʥʦʢ ʜʝʨʞʘʚʥʦʛʦ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʄʆɿ ʋʢʨʘʾʥʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ 

ʟʘʧʦʜʽʷʥʠʭ ʧʽʩʪʦʣʝʪʘʤʠ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ 

ʚ ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ ̔  ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ 

ʪʽʣʘ ʣʶʜʠʥʠè ʪʘ ʧʦʨʽʚʥʷʪʠ ʭʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ 
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ʣʶʜʠʥʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ ʽʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʚ 

ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʦʢʨʝʤʦ ʪʘ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ 

ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè. 

2. ɼʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʾ ʜʦʜʘʪʢʦʚʠʭ ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + 

ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ ʽʟ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè. 

3. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʫ ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ 

ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʟ ʨʽʟʥʠʭ 

ʜʠʩʪʘʥʮʽʡ.  

4. ɺʠʟʥʘʯʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʧʦʰʢʦʜʞʝʥʥʷʤ ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ 

ʣʶʜʠʥʠ ʷʢ ʚ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ ʽʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè. 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʦʢʨʦʢʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè 

ʪʘ ʚʽʜʩʪʘʥʝʡ ʧʦʩʪʨʽʣʽʚ ʚʧʨʠʪʫʣ, ̔ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʜʷʛʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ʟʙʨʦʾ, ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʩʥʘʨʷʜʫ  ̔

ʧʨʦʜʫʢʪʽʚ ʧʦʩʪʨʽʣʫ ʟ ʥʝʙʽʦʣʦʛʽʯʥʠʤʠ ʽʤʽʪʘʪʦʨʘʤʠ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʦʜʷʛʫ ʦʢʨʝʤʦ, ʘ 

ʪʘʢʦʞ ʫ ʢʦʤʧʣʝʢʩʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʙʽʦʣʦʛʽʯʥʠʭ 

ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʦʜʷʛʫ, ʟʘʧʦʜʽʷʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʽʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ 

çʌʦʨʪ 17ʈè. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʽʟʫʘʣʴʥʦ-ʦʧʠʩʦʚʠʡ ï ʜʣʷ ʦʧʠʩʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʾ 

ʙʦʻʧʨʠʧʘʩʫ ʪʘ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʥʘ ʩʣʽʜʦʧʨʠʡʤʘʶʯʠʡ ʦʙôʻʢʪ; 

ʣʘʙʦʨʘʪʦʨʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʥʘ 
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ʩʣʽʜʦʧʨʠʡʤʘʶʯʦʤʫ ʦʙôʻʢʪʽ; ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ï ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʦʙôʻʢʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʙʫʜʦʚʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʭ ʤʦʜʝʣʝʡ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʢʦʜʞʝʥʥʷ ʜʞʠʥʩʦʚʦʾ ʪʢʘʥʠʥʠ, ʙʘʚʦʚʥʷʥʦʾ 

ʪʢʘʥʠʥʠ, ʰʢʽʨʦʟʘʤʽʥʥʠʢʘ ʷʢ ʯʘʩʪʠʥʠ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ 

ʪʽʣʘ ʣʶʜʠʥʠè ʪʘ ʙʘʣʽʩʪʠʯʥʠʭ ʞʝʣʘʪʠʥʦʚʠʭ ʙʣʦʢʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ 

çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʟ ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ, ʱʦ ʚʧʝʨʰʝ 

ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʢʣʶʯʦʚʽ ʩʣʽʜʦʫʪʚʦʨʶʶʯʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʩʪʨʦʾʚ, 

ʱʦ ʧʨʠʡʤʘʶʪʴ, ʟʦʢʨʝʤʘ, ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʰʪʘʥʮʤʘʨʢʠ. 

ʋʧʝʨʰʝ ʩʬʦʨʤʦʚʘʥʦ ʫʷʚʣʝʥʥʷ ʩʪʦʩʦʚʥʦ ʨʦʟʤʽʨʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʛʫʤʦʚʦʛʦ ʙʦʻʧʨʠʧʘʩʫ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʨʠʩʪʨʦʾʚ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢ ʫ ʛʦʣʠʡ ʥʝʙʽʦʣʦʛʽʯʥʠʡ 

ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʫ ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ ʧʨʠʢʨʠʪʠʡ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʦʜʷʛʫ (ʙʘʚʦʚʥʷʥʘ ʪʢʘʥʠʥʘ, ʜʞʠʥʩʦʚʘ ʪʢʘʥʠʥʘ, ʰʢʽʨʦʟʘʤʽʥʥʠʢ) ʥʘ 

ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʷʭ ʧʦʩʪʨʽʣʫ, ʱʦ ʟʦʢʨʝʤʘ, ʚʧʝʨʰʝ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʷʢʽ ʟ 

ʨʽʟʥʦʚʠʜʽʚ ʤʘʪʝʨʽʘʣʽʚ ʦʜʷʛʫ ʻ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ ʯʠ ʥʘʚʧʘʢʠ ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʘʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʥʝʣʝʪʘʣʴʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ʊʘʢ, ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè, ʢʨʘʱʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʷʚʣʷʻ ʙʘʚʦʚʥʷʥʘ ʪʢʘʥʠʥʘ, ʘ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ï ʰʢʽʨʦʟʘʤʽʥʥʠʢ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʽʩʪʦʣʝʪʠ ʫ ʙʫʜʴ ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʢʣʠʢʘʣʠ 

ʬʦʨʤʫʚʘʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ ʱʦʥʘʡʤʝʥʰʝ 1 ʩʤ, ʘʣʝ ʧʨʠ ʜʠʩʪʘʥʮʽʾ 

ʧʦʩʪʨʽʣʫ 50 ʩʤ ʥʝ ʙʽʣʴʰʝ 3 ʩʤ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ ʥʘ ʩʣʽʜʦʧʨʠʡʤʘʶʯʠʭ ʧʦʚʝʨʭʥʷʭ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ 

çʌʦʨʪ 17ʈè ʩʧʦʨʷʜʞʝʥʠʭ ʙʦʻʧʨʠʧʘʩʘʤʠ ʥʝʣʝʪʘʣʴʥʦʾ ʜʽʾ ʥʘ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 

ʧʦʩʪʨʽʣʫ (ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ), ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʷʢʽ ʨʽʟʥʦʚʠʜʠ 

ʪʢʘʥʠʥ ʚʦʣʦʜʽʶʪʴ ʢʨʘʱʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫʪʨʠʤʫʚʘʥʥʷ ʤʽʢʨʦʯʘʩʪʠʥʦʢ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ. ɼʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʧʦʩʪʨʽʣʫ 25 ʩʤ. ʉʚʠʥʝʮʴ, ʟʘʣʽʟʦ ʽ ʮʠʥʢ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʙʣʦʢʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʤʽʜʴ 
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ʟʫʩʪʨʽʯʘʣʘʩʷ ʥʘʙʘʛʘʪʦ ʨʽʜʰʝ. 

ɺʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʯʠʩʝʣʥɹʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʨʽʟʥʦʾ ʩʠʣʠ ʽ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʤʽʞ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʧʦʰʢʦʜʞʝʥʥʷʤ 

ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʷʢ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + 

ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ ʟ ʧʽʩʪʦʣʝʪʽʚ 

çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè.  

ɺʧʝʨʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʦʢʨʦʢʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 

17ʈè ʪʘ ʚʽʜʩʪʘʥʝʡ ʧʦʩʪʨʽʣʽʚ ʚʧʨʠʪʫʣ, ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ 

ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʜʷʛʫ. ɼʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʟʤʽʥʥʠʤʠ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʙʫʣʠ ʨʦʟʤʽʨʥʽ ʧʘʨʘʤʝʪʨʠ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM, TCLM ʪʘ 

ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʚʠʥʮʶ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʽ ʫ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʽ ʣʷʞʫʪʴ ʚ ʨʦʟʨʦʙʢʫ ʢʨʠʪʝʨʽʾʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʱʦʜʦ ʭʘʨʘʢʪʝʨʫ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʫʰʢʦʜʞʝʥʴ, ʚʠʜʫ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 

9ʈè ʪʘ çʌʦʨʪ 17ʈè. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʪʘʥʫʪʴ ʢʣʶʯʦʚʠʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʫ ʚʠʧʘʜʢʫ ʚʦʛʥʝʧʘʣʴʥʠʭ ʫʰʢʦʜʞʝʥʴ ʪʘ ʧʦʰʢʦʜʞʝʥʴ 

ʩʧʨʠʯʠʥʝʥʠʭ ʜʘʥʠʤʠ ʚʠʜʘʤʠ ʟʙʨʦʾ, ʱʦ ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʽʜʜʽʣʽ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʪʨʫʧʽʚ, ʚʽʜʜʽʣʝʥʥʽ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ 

ʪʘ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʮʝʥʪʨʘʭ ʄɺʉ ʋʢʨʘʾʥʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʝ ʚʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʷʢʦʩʪʽ ʤʽʰʝʥʽ 

ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʜʦʟʚʦʣʠʪʴ ʧʦʛʣʠʙʠʪʠ ʪʘ 

ʜʦʧʦʚʥʠʪʠ ʚʞʝ ʽʩʥʫʶʯʫ ʙʘʟʫ ʙʘʣʽʩʪʠʢʠ ʪʘ ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʤʦʜʝʣʴ ʧʨʦʚʝʜʝʥʥʷ 

ʙʘʣʽʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʣʝʢʮʽʡʥʠʭ ʢʫʨʩʘʭ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʥʘ ʢʘʬʝʜʨʘʭ: ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ, ʤʝʜʠʯʥʦʛʦ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʧʨʘʚʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤʦʨʬʦʣʦʛʽʾ, ʢʣʽʥʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 
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ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ.ʃ.ʐʫʧʽʢʘ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʽ ʫ 

ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʜʽʣʝʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ ʚʽʜʜʽʣʫ 

ʝʢʩʧʝʨʪʠʟʠ ʨʝʯʦʚʠʭ ʜʦʢʘʟʽʚ ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ, ʚʽʜʜʽʣʝʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ ɾʠʪʦʤʠʨʩʴʢʦʛʦ 

ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʚʽʜʜʽʣʝʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ, ʚʽʜʜʽʣʫ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʪʨʫʧʽʚ ʃʴʚʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ 

ʚʽʜʜʽʣʝʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ ʃʴʚʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʚʽʜʜʽʣʫ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʚʠʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ɺʽʥʥʠʮʴʢʦʛʦ 

ʅɼɽʂʎ ʄɺʉ, ʚʽʜʜʽʣʝʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ 

ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʚʽʜʜʽʣʝʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ 

ʂʠʾʚʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʚʽʜʜʽʣʝʥʥʷ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʦʤ ʟʜʽʡʩʥʝʥʦ ʩʘʤʦʩʪʽʡʥʝ ʚʠʛʦʪʦʚʣʝʥʥʷ 

120 ʞʝʣʘʪʠʥʦʚʠʭ ʙʣʦʢʽʚ, ʟ ʧʦʜʘʣʴʰʠʤ ʢʦʥʪʨʦʣʝʤ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, 

ʧʦʜʘʣʴʰʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʣʦʢʽʚ ʥʘ ʚʽʜʩʪʨʽʣ ʫ ʪʠʨ ʅʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʄɺʉ ʋʢʨʘʾʥʠ ʫ ɺʽʥʥʠʮʴʢʽʡ 

ʦʙʣʘʩʪʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʦʢʨʠʚʦʤ ʙʣʦʢʽʚ ʽʤʽʪʘʪʦʨʦʤ ʰʢʽʨʠ ʣʶʜʠʥʠ ʪʘ ʦʜʷʛʦʤ 

ʥʝʦʙʭʽʜʥʠʭ ʙʣʦʢʽʚ. ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʚ ʬʦʪʦʬʽʢʩʘʮʽʶ ʚʽʜʩʪʨʽʣʷʥʠʭ 

ʙʣʦʢʽʚ ʚ ʮʽʣʦʤʫ ʪʘ ʦʙôʻʢʪʽʚ ʥʘʩʪʫʧʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʦʾ ʬʦʪʦʛʨʘʬʽʾ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʦʧʠʩʦʤ ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ 

ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʫʜʦʚʦ-

ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʦʧʘʥʦʚʘʥʦ ʽ ʚʠʢʦʥʘʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʣʦʢʽʚ ʟʘ ʤʝʪʦʜʘʤʠ FWPM, PPM ʪʘ TCLM, ʧʨʦʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʜʘʥʠʭ ʩʚʽʪʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʪʦʩʦʚʥʦ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʾ, ʦʙʨʦʙʣʝʥʦ 

ʚʩʽ ʦʪʨʠʤʘʥʽ ʜʘʥʽ (ʷʢ ʩʚʦʾ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʪʘʢ ʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʚʽʜ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ 

ʝʢʩʧʝʨʪʥʦʛʦ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʄɺʉ ʋʢʨʘʾʥʠ ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ), 

ʧʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ, ʥʘʧʠʩʘʥʦ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʫʩʽ ʨʦʟʜʽʣʠ 
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ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʚʠʩʥʦʚʢʽʚ. ʋ 

ʩʫʤʽʩʥʠʭ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʪʘ ʢʦʣʝʛʘʤʠ ʧʫʙʣʽʢʘʮʽʷʭ ʟʜʦʙʫʚʘʯʫ ʥʘʣʝʞʘʪʴ 

ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʦʩʦʚʥʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ 

ʟʘʧʦʜʽʷʥʠʭ ʧʽʩʪʦʣʝʪʘʤʠ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ 

ʫ ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ 

ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè. ɼʘʥʽ ʱʦʜʦ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɿʂʇ ʥʘ 

ʩʣʽʜʦʧʨʠʡʤʘʶʯʠʭ ʧʦʚʝʨʭʥʷʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʙʣʦʢʽʚ ʦʪʨʠʤʘʥʽ ʚʽʜ ʅʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʄɺʉ ʋʢʨʘʾʥʠ ʫ ɺʽʥʥʠʮʴʢʽʡ 

ʦʙʣʘʩʪʽ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ 

ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çCongres internaἪional al medicilor legiἨti din Republica Moldovaè (ʂʠʰʠʥʽʚ, 2021); 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ The 10 th International 

scientific and practical conference ñScientific research in the modern worldò (ʊʦʨʦʥʪʦ, 

2023); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ The 11 th 

International scientific and practical conference ñScience and innovation of modern 

worldò (ʃʦʥʜʦʥ, 2023); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

The 11 th International scientific and practical conference ñProgressive research in the 

modern worldò (ɹʦʩʪʦʥ, 2023); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ The 5 th International scientific and practical conference ñModern problems 

of science, education and societyò (ʂʠʾʚ, 2023); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ XI International Scientific and Practical Conference "Scientific 

progress: innovations, achievements and prospects" (ʄʶʥʭʝʥ, 2023). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 12 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. 6 

ʩʪʘʪʝʡ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʩʝʨʝʜ ʷʢʠʭ 1 ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Web of Science. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʢʨʘʾʥʩʴʢʦʶ 

ʤʦʚʦʶ ʥʘ 198 ʩʪʦʨʽʥʢʘʭ (108 ʩʪʦʨʽʥʦʢ ʟʘʣʽʢʦʚʦʛʦ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ) ʽ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʟʤʽʩʪʫ, ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʩʠʤʚʦʣʽʚ, ʦʜʠʥʠʮʴ, 
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ʩʢʦʨʦʯʝʥʴ ʽ ʪʝʨʤʽʥʽʚ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʟʘʛʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʡ ʦʩʥʦʚʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 21 

ʚʠʢʣʘʜʝʥʽ ʢʠʨʠʣʠʮʝʶ ʽ 181 ï ʣʘʪʠʥʠʮʝʶ, ʘ ʪʘʢʦʞ ʪʨʴʦʭ ʜʦʜʘʪʢʽʚ. ɼʠʩʝʨʪʘʮʽʷ 

ʽʣʶʩʪʨʦʚʘʥʘ 9 ʨʠʩʫʥʢʘʤʠ ʪʘ 70 ʪʘʙʣʠʮʷʤʠ. 
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ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅɯ ɼɸʅɯ ʑʆɼʆ ʇʆʐʀʈɽʅʆʉʊɯ ɺʆɻʅɽʇɸʃʔʅʆɰ ʊʈɸɺʄʀ, 

ʐʃʗʍɯɺ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ɿɸʃʀʐʂʆɺʀʍ ʂʆʄʇʆʅɽʅʊɯɺ 

ʇʆʉʊʈɯʃʋ. ɺʇʃʀɺ ʆɼʗɻʋ ʅɸ ʈɸʅʆɺʋ ɹɸʃɯʉʊʀʂʋ (ʆɻʃʗɼ 

ʃɯʊɽʈɸʊʋʈʀ) 

 

 

1.1. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ 

 

ɺʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ ʩʪʘʣʘ ʥʝʦʜʤʽʥʥʠʤ ʘʪʨʠʙʫʪʦʤ ʣʶʜʩʪʚʘ ʚʧʨʦʜʦʚʞ 

ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʩʪʦʣʽʪʴ, ʤʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʨʽʟʥʽ ʨʦʣʽ, ʷʢʽ ʚʦʥʘ ʥʘʙʫʚʘʣʘ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʚʠʪʢʫ ʨʘʟʦʤ ʟ ʩʫʩʧʽʣʴʩʪʚʦʤ. ʉʝʨʝʜ ʪʘʢʠʭ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ 

ʤʠʩʣʠʚʩʪʚʦ, ʩʧʦʨʪ, ʩʘʤʦʟʘʭʠʩʪ, ʩʠʛʥʘʣʴʥʘ ʬʫʥʢʮʽʷ ʪʘ ʽʥʰʽ. ʇʨʦʪʝ, ʨʘʟʦʤ ʟ 

ʧʦʟʠʪʠʚʥʠʤʠ ʟʜʦʙʫʪʢʘʤʠ, ʱʦ ʤʠ ʤʘʻʤʦ ʯʝʨʝʟ ʚʦʛʥʝʧʘʣʴʥʫ ʟʙʨʦʶ, ʽʩʥʫʶʪʴ ʽ 

ʯʠʩʣʝʥʥʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ, ʱʦ ʚʦʥʘ ʥʝʩʝ. 

ʊʘʢ, ʦʜʠʥ ʟ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʷʢ ʟʥʘʨʷʜʜʷ 

ʜʣʷ ʚʯʠʥʝʥʥʷ ʩʘʤʦʛʫʙʩʪʚʘ. ɺ ʋʢʨʘʾʥʽ ʨʽʚʝʥʴ ʩʘʤʦʛʫʙʩʪʚ ʚʜʚʽʯʽ ʚʠʱʠʡ ʥʽʞ ʚ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ. ʉʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʭ ʯʦʣʦʚʽʢʽʚ ʨʽʚʝʥʴ ʩʘʤʦʛʫʙʩʪʚ ʥʘ 

100 ʪʠʩʷʯ ʥʘʩʝʣʝʥʥʷ ʩʢʣʘʜʘʻ 149,4, ʩʝʨʝʜ ʞʽʥʦʢ ʥʘ ʨʽʚʥʽ 30,7. ʅʘʡʙʽʣʴʰʝ ʚʽʜ ʮʴʦʛʦ 

ʧʦʪʝʨʧʘʻ ʩʪʘʨʰʘ ʚʽʢʦʚʘ ʛʨʫʧʘ [20]. ɺʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ ʻ ʟʘʩʦʙʦʤ ʚʯʠʥʝʥʥʷ 

ʩʘʤʦʛʫʙʩʪʚʘ ʚ 1,4 % ʚʠʧʘʜʢʽʚ ʚʩʽʭ ʩʘʤʦʛʫʙʩʪʚ ʪʘ ʦʙʽʡʤʘʻ ʪʘʢʠʤ ʯʠʥʦʤ ʯʝʪʚʝʨʪʝ 

ʤʽʩʮʝ, ʧʦʩʪʫʧʘʶʯʠʩʴ ʧʦʚʽʰʝʥʥʶ, ʩʪʨʠʙʢʘʤ ʟ ʚʠʩʦʪʠ ʪʘ ʛʦʩʪʨʠʤ ʧʨʝʜʤʝʪʘʤ [177]. 

ʆʢʨʽʤ ʪʦʛʦ ʟ ʜʘʥʦʶ ʤʝʪʦʶ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʟʘʩʦʙʠ, ʱʦ ʽʤʽʪʫʶʪʴ 

ʚʦʛʥʝʧʘʣʴʥʝ ʧʦʰʢʦʜʞʝʥʥʷ, ʧʨʦʪʝ ʪʘʢʠʤʠ ʥʝ ʻ, ʷʢ ʪʦ ʦʛʣʫʰʫʚʘʯ ʜʣʷ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ [3] ʪʘ ʚʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ ʥʝʣʝʪʘʣʴʥʦʾ ʜʽʾ (ʙʽʣʴʰ ʚʽʜʦʤʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʷʢ çʧʨʠʩʪʨʦʾ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ 

ʚʽʜʩʪʨʽʣʫ ʧʘʪʨʦʥʽʚ, ʩʧʦʨʷʜʞʝʥʠʭ ʛʫʤʦʚʠʤʠ ʯʠ ʘʥʘʣʦʛʽʯʥʠʤʠ ʟʘ ʩʚʦʾʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʝʪʘʣʴʥʠʤʠ ʩʥʘʨʷʜʘʤʠ ʥʝʩʤʝʨʪʝʣʴʥʦʾ ʜʽʾè ʘʙʦ ʧʨʦʩʪʦ 

çʧʨʠʩʪʨʽʡè) [98]. ɺ ʉʐɸ ʟ ʙʣʠʟʴʢʦ 40 ʪʠʩʷʯ ʩʘʤʦʛʫʙʩʪʚ ʱʦʨʦʢʫ, ʪʨʦʭʠ ʙʽʣʴʰʝ 

21 ʪʠʩʷʯʽ ʩʢʣʘʜʘʶʪʴ ʩʫʾʮʠʜʠ ʚʯʠʥʝʥʽ ʟ ʜʦʧʦʤʦʛʦʶ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ɿʦʢʨʝʤʘ 
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ʚʽʜʤʽʯʘʻʪʴʩʷ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ʩʫʾʮʠʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʪʘ ʥʘʷʚʥʽʩʪʶ ʾʾ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ ʯʦʣʦʚʽʢʽʚ [175]. ɺ ɼʘʥʽʾ ʟ 

1992 ʧʦ 2016 ʨʦʢʠ ʟʘʬʽʢʩʦʚʘʥʦ 1417 ʚʠʧʘʜʢʽʚ ʩʫʾʮʠʜʫ, ʟ ʥʠʭ 22,2 % ʚʯʠʥʝʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʚʽʜʤʽʯʘʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʘʤʦʛʫʙʩʪʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ [190]. 

ɯʥʰʠʤ ʥʝʛʘʪʠʚʥʠʤ ʘʩʧʝʢʪʦʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʟʽ 

ʟʣʦʯʠʥʥʦʶ ʤʝʪʦʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʷʢ ʜʦ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʪʽʣʝʩʥʠʭ 

ʫʰʢʦʜʞʝʥʴ, ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘʢ ʽ ʜʦ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ [25, 37, 74, 167]. ʉʪʘʥʦʤ 

ʥʘ 2016 ʨʽʢ ʨʽʚʝʥʴ ʚʙʠʚʩʪʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʩʪʘʥʦʚʠʚ ʚ ʋʢʨʘʾʥʽ 

13 ʥʘ 100 ʪʠʩʷʯ ʦʩʽʙ. ɿ 2013 ʧʦ 2015 ʨʦʢʠ ʚʽʜʤʽʯʝʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʨʠʤʽʥʘʣʴʥʠʭ ʧʨʦʚʘʜʞʝʥʴ ʱʦʜʦ ʥʝʟʘʢʦʥʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʧʘʣʴʥʦʶ 

ʟʙʨʦʻʶ (ʚʽʜ 4341 ʚ 2013 ʜʦ 5734 ʫ 2015 ʨʦʮʽ), ʢʽʣʴʢʽʩʪʴ ʟʣʦʯʠʥʽʚ ʩʢʦʻʥʠʭ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ (761 ʚ 2013 ʪʘ 1526 ʫ 2015) [4]. ɺʽʜʧʦʚʽʜʥʦ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʢʩʧʝʨʪʥʽ ʫʩʪʘʥʦʚʠ, ʱʦ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ 

ʜʘʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʚʤʠ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʙʶʨʦ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ. 

ɸʥʘʣʽʟ ʜʽʷʣʴʥʦʩʪʽ ʂʠʾʚʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ 

ʧʦʢʘʟʘʚ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʝʨʪʠʟ ʩʪʦʩʦʚʥʦ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ï ʟ 17 

ʚʠʧʘʜʢʽʚ ʚ 2007 ʨʦʮʽ ʜʦ 144 ʚʠʧʘʜʢʽʚ ʫ 2014 ʨʦʮʽ ʪʘ 46 ʚʠʧʘʜʢʽʚ ʫ 2017 ʨʦʮʽ. 

ʅʘʡʙʽʣʴʰʝ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʚʽʜʯʫʪʥʘ ʚ ʚʽʜʜʽʣʝʥʥʽ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ. ʂʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʥʴʦʤʫ ʩʷʛʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 10, 

103 ʪʘ 60 ʦʜʠʥʠʮʴ ʚ ʮʽ ʨʦʢʠ [6]. ɿʘ ʜʘʥʠʤʠ ʘʨʭʽʚʽʚ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʚ 2007 ʨʦʮʽ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʱʦ ʧʦʤʝʨʣʠ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ 

ʟʙʨʦʾ ʩʷʛʘʣʘ 499, ʚ 2014 ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʚ 1888 ʦʩʽʙ, ʚ 2016 ʨʦʮʽ 892 ʦʩʦʙʠ. 

ʅʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʤʝʨʣʠʭ ʚʽʜ ʜʽʾ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʚʽʜʤʽʯʝʥʝ 

ʚ ʤʽʩʪʽ ʂʠʾʚ (ʚ 4-6 ʨʘʟʽʚ) [8]. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʽʜʤʽʯʝʥʝ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʠʣʴʥʠʮʴʢʦʾ ʟʣʦʯʠʥʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʟ 2013 ʧʦ 2016 ʨʦʢʠ [19]. 

ʆʧʠʩʘʥʽ ʫ ʧʦʧʝʨʝʜʥʽʭ ʧʫʙʣʽʢʘʮʽʷʭ ʨʽʟʢʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʫ 2014 ʨʦʮʽ ʥʘʧʨʷʤʫ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʜʽʷʤʠ ʥʘ ʄʘʡʜʘʥʽ 

ʅʝʟʘʣʝʞʥʦʩʪʽ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʧʨʦʪʝʩʪʫʚʘʣʴʥʠʢʽʚ ʪʘʢʦʞ ʚʽʜʤʽʯʝʥ ̔
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ʫʰʢʦʜʞʝʥʥʷ ʩʧʨʠʯʠʥʝʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʙʨʦʾ ʥʝʣʝʪʘʣʴʥʦʾ ʜʽʾ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʘʚʦʦʭʦʨʦʥʥʠʤʠ ʦʨʛʘʥʘʤʠ ʋʢʨʘʾʥʠ [7, 141]. 

ʅʘʩʪʫʧʥʽ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ 2014 

ʨʦʢʫ ʧʦʚôʷʟʘʥʽ ʟ ʘʢʪʠʚʥʠʤʠ ʙʦʡʦʚʠʤʠ ʜʽʷʤʠ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ 2014-

2016 ʨʦʢʘʭ ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʛʠʥʫʣʠ 630 ʦʩʽʙ ʜʦ 1516 ʦʩʽʙ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, 

ɼʦʥʝʮʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ ʪʘ ʍʘʨʢʽʚʩʴʢʠʭ ʦʙʣʘʩʪʷʭ [8]. ɺ ʮʽʣʦʤʫ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ 

ʧʦʨʘʥʝʥʴ ʚ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ ʟ 2014 ʧʦ 2015 ʨʦʢʠ ʧʦʢʘʟʘʚ ʟʥʘʯʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʟ ʯʘʩʦʤ ʜʠʥʘʤʽʢʠ ʣʦʢʘʣʽʟʘʮʽʾ ʫʰʢʦʜʞʝʥʴ (ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʫʰʢʦʜʞʝʥʴ ʛʦʣʦʚʠ ʪʘ ʪʫʣʫʙʘ), ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʢʨʘʱʝʥʠʤ ʤʘʪʝʨʽʘʣʴʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʦʣʜʘʪ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ. ʆʢʨʽʤ ʪʦʛʦ ʪʘʢʘ ʞ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟ ʽʥʰʠʭ ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ (ʚʽʡʥʘ 

ʚ ɸʬʛʘʥʽʩʪʘʥʽ, ʏʝʯʝʥʩʴʢʘ ʚʽʡʥʘ, ʚʽʡʥʘ ʚ ɯʨʘʢʫ) [22]. 

ɺ ʮʽʣʦʤʫ ʩʠʪʫʘʮʽʷ ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʚ ʋʢʨʘʾʥʽ ʻ 

ʜʦʩʠʪʴ ʜʠʥʘʤʽʯʥʦʶ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʷʢ ʚʥʫʪʨʽʰʥʽʭ ʥʝʨʦʟʚôʷʟʘʥʠʭ ʧʨʦʙʣʝʤ ʱʦʜʦ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʦʙʽʛʫ ʟʙʨʦʾ [21, 195] ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ, ʷʢ ʪʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʾ. ʋʩʽ ʮʽ ʬʘʢʪʦʨʠ ʚʠʤʘʛʘʶʪʴ ʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʝʢʩʧʝʨʪʽʚ ʪʘ ʩʫʤʽʞʥʠʭ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʥʘ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ, 

ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ï ʘ ʩʘʤʝ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʥʘʨʷʜʜʷ, ʜʠʩʪʘʥʮʽʡ 

ʧʦʩʪʨʽʣʫ, ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʧʝʨʝʜʨʘʥʦʚʫ ʽ ʨʘʥʦʚʫ ʙʘʣʽʩʪʠʢʫ ʪʦʱʦ. 

ʗʢʠʡ ʞʝ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʱʦʜʦ ʚʦʛʥʝʧʘʣʴʥʦʾ 

ʪʨʘʚʤʠ ʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ? ɸʥʘʣʽʟ ʜʘʥʠʭ 27 ʢʨʘʾʥ ʚʧʝʚʥʝʥʦ ʩʪʚʝʨʜʞʫʻ ï ʽʩʥʫʻ 

ʟʥʘʯʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʟʙʨʦʾ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʚ ʢʨʘʾʥʽ ʪʘ 

ʨʽʚʥʝʤ ʩʤʝʨʪʝʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ (r = 0,80; P<,0001) [32]. 

ʆʧʠʪʫʚʘʥʥʷ, ʷʢʝ ʧʨʦʚʝʜʝʥʦ ʚ ʏʠʢʘʛʦ, ʧʦʢʘʟʘʣʦ, ʱʦ 60 % ʚʣʘʩʥʠʢʽʚ ʟʙʨʦʾ 

ʦʪʨʠʤʘʣʦ ʾʾ ʰʣʷʭʦʤ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʤʽʥʫ ʯʠ ʪʦʨʛʽʚʣʽ [70]. ɺ ʮʽʣʦʤʫ ʚ ʉʐɸ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʠʪʴ ʧʘʨʘʜʦʢʩʘʣʴʥʘ ʩʠʪʫʘʮʽʷ ï ʥʘ ʬʦʥʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ, ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ 

ʚʠʧʘʜʢʽʚ ʪʨʘʚʤʘʪʠʟʤʫ ʩʧʨʠʯʠʥʝʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʾ, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʟ 

ʧʦʢʨʘʱʝʥʥʷʤ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʜʦʛʣʷʜʫ ʪʘ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ [107]. ʊʘʢʽ ʞ ʚʠʩʥʦʚʢʠ 

ʥʘʚʦʜʠʪʴ Manley N. R. ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʙʽʣʴʰʝ 11 ʪʠʩʷʯ ʚʠʧʘʜʢʽʚ 
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ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ [135]. ɼʘʥʽ ʦʧʠʪʫʚʘʥʥʷ ʩʚʽʜʯʘʪʴ ï ʙʣʠʟʴʢʦ ʦʜʥʽʻʾ ʪʨʝʪʠʥʠ 

ʘʤʝʨʠʢʘʥʮʽʚ ʚʦʣʦʜʽʶʪʴ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ. ʅʘʡʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʚʦʣʦʜʽʥʥʷ 

ʟʙʨʦʻʶ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʰʪʘʪʽ ɼʝʣʘʚʝʨ (5,2 %), ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ (61,7 %) ʥʘ 

ɸʣʷʩʮʽ [109]. ɼʘʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʉʐɸ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʽʚʝʥʴ 

ʚʙʠʚʩʪʚ ʟʥʠʟʠʚʩʷ ʚ ʧʝʨʽʦʜ 1990-2012 ʨʦʢʽʚ ʽ ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ. ɿʦʢʨʝʤʘ, ʟʘ 23 ʨʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ 215 ʩʤʝʨʪʝʣʴʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʟʽ ʩʪʨʽʣʷʥʠʥʦʶ ʚ 

ʰʢʦʣʘʭ, ʱʦ ʩʫʤʘʨʥʦ ʧʨʠʟʚʝʣʠ ʜʦ 363 ʩʤʝʨʪʝʡ, ʱʦ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʩʢʣʘʜʘʻ 0,12 % 

ʚʩʽʭ ʚʙʠʚʩʪʚ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [174]. ɸʥʘʣʽʟ ʚʙʠʚʩʪʚ ʚ ʉʐɸ ʟ 1981 ʧʦ 

2010 ʨʦʢʠ ʚʠʷʚʠʚ, ʱʦ ʚʦʣʦʜʽʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ ʻ ʧʨʝʜʠʢʪʦʨʦʤ ʱʦʜʦ ʨʽʚʥʷ 

ʚʙʠʚʩʪʚ: ʟ ʢʦʞʥʠʤ ʚʽʜʩʦʪʢʦʚʠʤ ʧʫʥʢʪʦʤ ʟʙʽʣʴʰʝʥʥʷ ʚʦʣʦʜʽʥʥʷ ʟʙʨʦʻʶ ʨʽʚʝʥʴ 

ʚʙʠʚʩʪʚ ʟ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 0,9 % [176]. ɼʘʥʽ ʚʽʜʜʽʣʽʚ ʝʢʩʪʨʝʥʦʾ 

ʜʦʧʦʤʦʛʠ ʅʴʶ-ʁʦʨʢʘ ʟʘ 2004-2014 ʨʦʢʠ ʧʦʢʘʟʘʣʠ ʙʽʣʴʰʝ 16 ʪʠʩʷʯ ʚʠʧʘʜʢʽʚ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ, 91 % ʟ ʷʢʠʭ ʧʨʠʧʘʜʘʚ ʥʘ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 24 ʨʦʢʠ 

[23]. ɺ ʰʪʘʪʽ ʇʝʥʩʠʣʴʚʘʥʽʷ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ 2003 ʧʦ 2015 ʨʦʢʠ 

ʟʘʬʽʢʩʦʚʘʥʦ ʙʽʣʴʰʝ 462 ʪʠʩʷʯ ʚʠʧʘʜʢʽʚ ʪʨʘʚʤʘʪʠʟʤʫ, ʟ ʥʠʭ 4,2 % ʩʢʣʘʣʘ 

ʚʦʛʥʝʧʘʣʴʥʘ ʪʨʘʚʤʘ. ɿʦʢʨʝʤʘ, ʥʘʡʯʘʩʪʽʰʝ ʧʨʠʯʠʥʦʶ ʪʨʘʚʤʘʪʠʟʤʫ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʪʦʣʝʪʫ (86,7 % ʚʠʧʘʜʢʽʚ) [97]. 

ɿ 2005 ʧʦ 2016 ʨʦʢʠ ʚ ʣʽʢʘʨʥʷʭ ʉʪʦʢʛʦʣʴʤʫ ʟʘʬʽʢʩʦʚʘʥʦ 235 ʚʠʧʘʜʢʽʚ 

ʪʨʘʚʤʘʪʠʟʤʫ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ʊʘʢ ʩʘʤʦ ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ (93,6 %) ʤʦʣʦʜʦʛʦ ʚʽʢʫ (ʩʝʨʝʜʥʽʡ ʚʽʢ 31,3 

ʨʦʢʠ) [31]. ɺ ʮʽʣʦʤʫ ʞ ʚ ʐʚʝʮʽʾ ʟ 2011 ʧʦ 2019 ʨʦʢʠ ʟʘʬʽʢʩʦʚʘʥʦ 1010 ʧʘʮʽʻʥʪʽʚ 

ʟ ʚʦʛʥʝʧʘʣʴʥʦʶ ʪʨʘʚʤʦʶ ʟ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 26 ʨʦʢʽʚ ʽ ʘʙʩʦʣʶʪʥʦʶ ʧʝʨʝʚʘʛʦʶ 

ʯʦʣʦʚʽʢʽʚ (96,6 %). ʊʘʢʦʞ ʚ ʐʚʝʮʽʾ ʚʽʜʤʽʯʘʻʪʴʩʷ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ 

ʥʘʩʠʣʴʩʪʚʘ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʩʝʨʝʜ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ [185]. ɿ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʤʽʯʘʶʪʴ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ (P < 0.001) ʚ ʜʘʥʽʡ ʢʨʘʾʥʽ [150]. 

ʋ ʅʦʚʽʡ ʐʦʪʣʘʥʜʽʾ (ʂʘʥʘʜʘ) ʟ 2002 ʧʦ 2019 ʨʦʢʠ ʚʠʷʚʣʝʥʦ 722 ʚʠʧʘʜʢʠ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ. ʗʢʱʦ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʚʠʧʘʜʢʘʭ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʧʝʨʝʚʘʞʘʣʠ ʯʦʣʦʚʽʢʠ (95,3 %), ʪʦ ʟʘ ʚʽʢʦʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʽʱʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʦ 45,2 ʨʦʢʽʚ [35]. ɺ ʣʽʢʘʨʥʽ ʄʝʭʽʢʦ (ʄʝʢʩʠʢʘ) ʟ 2005 ʧʦ 2015 ʨʦʢʠ 
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ʟʘʬʽʢʩʦʚʘʥʦ 605 ʚʠʧʘʜʢʽʚ ʪʘʢʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ. ʃʝʪʘʣʴʥʽʩʪʴ ʩʢʣʘʣʘ 7,9 % [58]. ɺ 

ʊʝʛʝʨʘʥʽ ʟ 2011 ʧʦ 2012 ʨʦʢʠ ʟʘʬʽʢʩʦʚʘʥʦ 38 ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʮʝ ʙʫʣʠ ʤʦʣʦʜʽ ʯʦʣʦʚʽʢʠ (ʩʝʨʝʜʥʽʡ ʚʽʢ 32,4 

ʨʦʢʠ). ɺ 33 % ʤʘʚ ʤʽʩʮʝ ʩʫʾʮʠʜ ʽ ʚ 47,5 % ʚʙʠʚʩʪʚʦ [91]. ɺ ʣʽʢʘʨʥʽ ʤʽʩʪʘ ʋʤʫʤʘʭʽʘ 

(ʅʽʛʝʨʽʷ) ʚʧʨʦʜʦʚʞ 5 ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ 117 ʚʠʧʘʜʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ. ɹʽʣʴʰʽʩʪʴ ʧʦʪʝʨʧʽʣʠʭ ʙʫʣʠ ʯʦʣʦʚʽʢʠ, 

ʩʝʨʝʜʥʽʡ ʚʽʢ ʧʦʪʝʨʧʽʣʠʭ ʙʫʚ 47 ʨʦʢʽʚ [105]. ɿ 2019 ʧʦ 2020 ʚ ʂʘʙʫʣʽ (ɸʬʛʘʥʽʩʪʘʥ) 

ʟʘʬʽʢʩʦʚʘʥʦ 1538 ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʝʡ, ʟ ʥʠʭ 466 ʙʫʣʠ ʩʧʨʠʯʠʥʝʥʽ ʚʦʛʥʝʧʘʣʴʥʦʶ 

ʪʨʘʚʤʦʶ. ɺ ʤʘʡʞʝ 91,84 % ʚʠʧʘʜʢʽʚ ʧʦʤʝʨʣʽ ʙʫʣʠ ʯʦʣʦʚʽʢʘʤʠ. ʅʘʡʤʦʣʦʜʰʦʤʫ 

ʧʦʤʝʨʣʦʤʫ ʙʫʣʦ 18 ʨʦʢʽʚ, ʥʘʡʩʪʘʨʰʦʤʫ ï 40 ʨʦʢʽʚ [149]. ɺ ɼʦʣʠʥʽ ʂʣʘʥʛ 

(ʄʘʣʘʡʟʽʷ) ʟʘ 11 ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ 204 ʚʠʧʘʜʢʠ ʫʨʘʞʝʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮʝ ʙʫʣʠ ʚʙʠʚʩʪʚʘ, ʱʦ ʩʪʘʚʘʣʠʩʷ ʚ 

ʥʽʯʥʠʡ ʯʘʩ ʜʦʙʠ [160]. 

ɺ ʮʽʣʦʤʫ ʧʦʣʦʚʠʥʘ (50,5 %) ʚʩʽʭ ʩʤʝʨʪʝʡ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ 

ʟʙʨʦʾ ʚ ʩʚʽʪʽ ʧʨʠʧʘʜʘʻ ʣʠʰʝ ʥʘ 6 ʢʨʘʾʥ, ʷʢʽ ʟʘ ʟʙʽʛʦʤ ʦʙʩʪʘʚʠʥ ʚʩʽ ʻ ʜʝʨʞʘʚʘʤʠ 

ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʫ: ɹʨʘʟʠʣʽʷ, ʉʐɸ, ʄʝʢʩʠʢʘ, ɺʝʥʝʩʫʝʣʘ, ˆʚʘʪʝʤʘʣʘ ʪʘ 

ʂʦʣʫʤʙʽʷ [183]. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʚ ʉʐɸ ʟ 2008 ʧʦ 2013 ʨʦʢʠ ʧʦʢʘʟʘʚ, 

ʱʦ 57,7 % ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʘʬʨʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʨʘʩʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʻʚʨʦʧʝʦʾʜʠ ʩʢʣʘʜʘʶʪʴ 35,1 % 

ʧʦʩʪʨʘʞʜʘʣʠʭ [71]. ʈʘʩʠʟʤ ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ OôBrien K. ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ 

[151] ʻ ʦʜʥʠʤ ʟ ʨʫʰʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʦ ʚʦʣʦʜʽʥʥʷ ʟʙʨʦʾ ʚ ʉʐɸ, ʱʦ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʧʦʚôʷʟʫʶʪʴ ʟʽ ʩʪʨʘʭʦʤ ʙʽʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʝʨʝʜ ʯʦʨʥʦʰʢʽʨʠʤ. ʂʦʞʥʠʡ 1 ʙʘʣ 

ʨʘʩʠʟʤʫ ʟʙʽʣʴʰʫʻ ʰʘʥʩ ʚʦʣʦʜʽʥʥʷ ʟʙʨʦʻʶ ʥʘ 50 %. 

ɼʘʥʽ ʉʐɸ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟ 2007 ʧʦ 2011 ʨʦʢʠ ʚ ʙʽʣʴʰ ʷʢ 14 ʪʠʩʷʯʘʭ 

ʚʠʧʘʜʢʽʚ ʽʥʮʠʜʝʥʪʽʚ ʣʠʰʝ ʚ 127 ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʟʙʨʦʷ ʜʣʷ 

ʩʘʤʦʟʘʭʠʩʪʫ [103]. 

ɺʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʩʧʨʠʯʠʥʝʥʽ ʜʨʦʙʦʚʠʢʘʤʠ ʻ ʤʝʥʰ ʧʦʰʠʨʝʥʠʤʠ ʥʽʞ 

ʩʧʨʠʯʠʥʝʥʽ ʧʽʩʪʦʣʝʪʘʤʠ ʽ ʚ ʉʐɸ ʩʢʣʘʜʘʶʪʴ 9 % ʚʽʜ ʫʩʽʭ ʧʦʨʘʥʝʥʴ ʚʦʛʥʝʧʘʣʴʥʦʶ 

ʟʙʨʦʻʶ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʪʘʢʽ ʪʨʘʚʤʠ ʦʪʨʠʤʫʶʪʴ ʞʠʪʝʣʽ ʇʽʚʜʥʷ ʉʐɸ (36 %), 
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ʻʚʨʦʧʝʦʾʜʠ (44 %). ʈʽʚʝʥʴ ʣʝʪʘʣʴʥʦʩʪʽ ʚ ʣʽʢʘʨʥʷʭ ʩʢʣʘʜʘʻ 14 % ʧʨʠ ʫʨʘʞʝʥʥʽ ʟ 

ʜʨʦʙʦʚʠʢʘ [170]. 

ʃʦʢʘʣʽʟʘʮʽʷ ʫʰʢʦʜʞʝʥʴ ʩʧʨʠʯʠʥʝʥʠʭ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ ʻ ʚʝʣʴʤʠ 

ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʪʘ ʚʢʣʶʯʘʻ ʷʢ ʧʘʪʦʣʦʛʽʶ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ [34, 78], ʪʘʢ ʽ ʫʨʘʞʝʥʥʷ 

ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ [68, 78, 104, 186], ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ, ʟʦʨʦʚʦʛʦ ʘʧʘʨʘʪʫ [79], ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ [152] ʪʦʱʦ. ɸʥʘʣʽʟ 

ʜʘʥʠʭ ʱʦʜʦ ʧʝʨʝʣʦʤʽʚ ʩʧʨʠʯʠʥʝʥʠʭ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ ʚ ʧʝʨʽʦʜ ʟ 2000 ʧʦ 

2019 ʨʦʢʠ ʚʠʷʚʠʚ, ʱʦ ʚ ʉʐɸ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ ʟʘʬʽʢʩʦʚʘʥʦ 240555. ɺ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʮʝ ʙʫʣʠ ʧʝʨʝʣʦʤʠ ʥʠʞʥʽʭ (45,9 %) ʪʘ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ (32,8 %). 

ɺʽʜʤʽʯʝʥʦ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʜʢʽʚ ʧʝʨʝʣʦʤʽʚ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʚʽʜʩʦʪʢʦʚʘ ʟʤʽʥʘ = 10,3, p < 0,00001) [128]. ɼʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ 

2008 ʧʦ 2010 ʨʦʢʠ ʚ ʣʽʢʘʨʥʽ ʄʝʭʽʢʦ ʧʦʢʘʟʘʣʠ, ʱʦ ʟ 1281 ʧʘʮʽʻʥʪʘ ʟ ʚʦʛʥʝʧʘʣʴʥʦʶ 

ʪʨʘʚʤʦʶ ʫ 402 ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʝʨʝʣʦʤʠ ʢʽʩʪʦʢ (ʚʩʴʦʛʦ 559 ʧʝʨʝʣʦʤʽʚ). ʊʘʢʦʞ 

ʚʠʷʚʣʝʥʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʣʦʤʽʚ ʥʘ ʢʽʥʮʽʚʢʘʭ ï 257 ʥʘ ʚʝʨʭʥʽʡ ʽ 294 ʥʘ 

ʥʠʞʥʽʡ ʢʽʥʮʽʚʮʽ [144]. ɿ 2007 ʧʦ 2011 ʨʽʢ ʚ ʮʝʥʪʨʽ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʨʽʚʥʷ ɯ ʚ 

ɯʥʜʽʘʥʘʧʦʣʽʩʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 168 ʚʠʧʘʜʢʽʚ ʪʨʘʚʤʘʪʠʟʤʫ ʱʝʣʝʧʥʦʣʠʮʝʚʦʾ 

ʜʽʣʷʥʢʠ ʩʧʨʠʯʠʥʝʥʦʛʦ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ. ɿ ʥʠʭ 71 ʚʠʧʘʜʦʢ ʟʘʢʽʥʯʠʚʩʷ 

ʣʝʪʘʣʴʥʦ [189]. 

ʃʽʢʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʩʪʘʻ ʪʷʞʢʠʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ 

ʪʷʛʘʨʝʤ. ʊʘʢ, ʘʥʘʣʽʟ ʦʨʪʦʧʝʜʠʯʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʥʘʜʘʥʦʾ 9765 ʧʘʮʽʻʥʪʘʤ 

ʟ ʚʦʛʥʝʧʘʣʴʥʦʶ ʪʨʘʚʤʦʶ ʚʠʷʚʠʚ, ʱʦ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʣʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ 

ʙʽʣʴʰʝ 500 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʉʐɸ, ʩʫʤʘ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʙʽʣʴʰʝ 124 ʤʽʣʴʡʦʥʽʚ 

ʜʦʣʘʨʽʚ ʉʐɸ. ʅʘʡʚʠʱʽ ʚʠʪʨʘʪʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʝʨʝʣʦʤʽʚ ʭʨʝʙʪʘ 

(431021 ʜʦʣʘʨʽʚ ʉʐɸ) [168]. ʑʦʨʽʯʥʦ ʚ ʣʽʢʘʨʥʷʭ ʉʐɸ ʙʣʠʟʴʢʦ 30 ʪʠʩʷʯ 

ʧʘʮʽʻʥʪʽʚ ʧʨʦʭʦʜʷʪʴ ʣʽʢʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ, ʟ ʥʠʭ 2500 

ʧʦʤʠʨʘʻ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʧʽʩʪʦʣʝʪʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʟʙʨʦʻʶ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʪʘʢʦʞ ʤʘʻ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ (8,4 %). ʃʽʢʫʚʘʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʩʢʣʘʜʘʻ ʜʣʷ ʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 56 ʪʠʩʷʯ 

ʜʦʣʘʨʽʚ ʉʐɸ [69]. ɺ ʮʽʣʦʤʫ ʪʨʘʚʤʘʪʠʟʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ 

ʩʝʨʝʜ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚ ʉʐɸ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʝʢʦʥʦʤʽʯʥʠʡ ʪʷʛʘʨ ʫ ʨʦʟʤʽʨʽ 
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17,7 ʤʽʣʴʷʨʜʘ ʜʦʣʘʨʽʚ [191]. 

ʆʩʦʙʣʠʚʫ ʧʨʦʙʣʝʤʫ ʩʪʘʥʦʚʠʪʴ ʜʠʪʷʯʠʡ ʪʨʘʚʤʘʪʠʟʤ, ʱʦ ʚʠʥʠʢʘʻ ʷʢ 

ʚʥʘʩʣʽʜʦʢ ʥʝʦʙʝʨʝʞʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ ʷʢ ʟ ʙʦʢʫ ʜʠʪʠʥʠ 

ʪʘʢ ʽ ʜʦʨʦʩʣʦʾ ʦʩʦʙʠ [68]. ʇʨʠ ʮʴʦʤʫ ʤʽʥʽʤʘʣʴʥʠʡ ʚʽʢ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʜʽʪʝʡ 

ʟʛʽʜʥʦ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʘʻ 5 ʤʽʩʷʮʽʚ [158]. ʆʙʩʪʝʞʝʥʥʷ 142 ʜʽʪʝʡ ʚʽʢʦʤ 

ʤʝʥʰʝ 14 ʨʦʢʽʚ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʧʦʢʘʟʘʣʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

68,3 % ʦʙʩʪʝʞʫʚʘʥʠʭ ʙʫʣʠ ʯʦʨʥʦʰʢʽʨʠʤʠ, 76,7 % ʙʫʣʠ ʭʣʦʧʯʠʢʘʤʠ, 85,5 % ʜʽʪʝʡ 

ʚʽʢʦʤ 13-14 ʨʦʢʽʚ ʦʪʨʠʤʘʣʠ ʪʨʘʚʤʫ ʟ ʧʽʩʪʦʣʝʪʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʽʪʠ ʚʽʢʦʤ ʚʽʜ 0 ʜʦ 

14 ʨʦʢʽʚ ʚ 50 % ʚʠʧʘʜʢʽʚ ʦʪʨʠʤʘʣʠ ʪʨʘʚʤʫ ʚʽʜ ʧʥʝʚʤʘʪʠʯʥʦʾ ʟʙʨʦʾ [200]. 

ɺʨʘʞʘʶʯʠʤ ʻ ʜʘʥʽ ʦʧʠʪʫʚʘʥʥʷ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʚ ʉʐɸ ʫ 2015 ʨʦʮʽ. ɹʣʠʟʴʢʦ 7 % 

ʜʽʪʝʡ ʚ ʉʐɸ ʞʠʚʫʪʴ ʚ ʙʫʜʠʥʢʘʭ ʜʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʤʽʩʮʽ ʟʘʨʷʜʞʝʥʘ 

ʟʙʨʦʷ, ʱʦ ʻ ʚʜʚʽʯʽ ʛʨʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ 2022 ʨʦʢʫ [30]. ɺ 

ʇʽʚʜʝʥʥʦ ɸʬʨʠʢʘʥʩʴʢʽʡ ʈʝʩʧʫʙʣʽʮʽ, ʤʽʩʪʽ ʂʝʡʧʪʘʫʥ, ʟ 2001 ʧʦ 2010 ʨʦʢʠ 

ʟʘʬʽʢʩʦʚʘʥʦ 163 ʚʠʧʘʜʢʠ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʫ ʜʽʪʝʡ. ʈʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ 

ʟʥʠʟʠʚʩʷ ʟ 6 % ʫ 2001 ʜʦ 2,6 % ʫ 2010 [54].  

ɼʘʥʽ ʦʧʠʪʫʚʘʥʥʷ ʚ ɯʣʣʽʥʦʡʩʽ (ʉʐɸ) 1388 ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʚʠʷʚʠʣʠ, ʱʦ 

85 % ʯʦʣʦʚʽʢʽʚ ʪʘ 63,2 % ʦʧʠʪʫʚʘʥʠʭ ʞʽʥʦʢ ʤʘʣʠ ʚʦʛʥʝʧʘʣʴʥʫ ʟʙʨʦʶ ʱʝ ʚ 

ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ, 41,3 % ʯʦʣʦʚʽʢʽʚ ʪʘ 10,5 % ʞʽʥʦʢ ʚʯʠʥʷʣʠ ʥʘʩʠʣʴʩʪʚʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ʆʢʨʽʤ ʪʦʛʦ ʚʠʷʚʣʝʥʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʬʘʢʪʦʤ 

ʧʦʛʨʦʟʠ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ ʚ ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ ʽ ʙʽʣʴʰʠʤ ʰʘʥʩʦʤ ʚʯʠʥʝʥʥʷ 

ʥʘʩʠʣʴʩʪʚʘ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʚ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ [188]. 

McIntyre J. [136] ʚʠʢʦʥʘʚ ʘʥʘʣʽʟ 8 ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʨʘʚʤʘʪʠʟʤʫ ʽ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʽʜ ʯʘʩ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʚʽʡʥʠ ʚ ʉʠʨʽʾ. ʋʩʴʦʛʦ 

ʦʭʦʧʣʝʥʦ ʙʽʣʴʰʝ 13 ʪʠʩʷʯ ʚʠʧʘʜʢʽʚ, ʟ ʥʠʭ 88,8 % ʩʢʣʘʜʘʣʠ ʧʘʮʽʻʥʪʠ ʯʦʣʦʚʽʯʦʾ 

ʩʪʘʪʽ ʪʘ ʫ 16,1 % ʚʠʧʘʜʢʽʚ ʜʽʪʠ. ʋ 66,3 % ʜʞʝʨʝʣʦʤ ʚʠʥʠʢʥʝʥʥʷ ʫʰʢʦʜʞʝʥʥʷ ʯʠ 

ʣʝʪʘʣʴʥʦʛʦ ʥʘʩʣʽʜʢʫ ʙʫʣʘ ʚʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ. ʈʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʩʢʣʘʚ 8,6 %. 

ʅʝ ʤʝʥʰʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʬʨʘʛʤʝʥʪʠ ʢʫʣʽ ʚ ʪʽʣʽ ʣʶʜʠʥʠ. ɸʥʘʣʽʟ 344 

ʚʠʧʘʜʢʽʚ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʚʠʷʚʠʚ, ʱʦ ʚ 225 ʟ ʥʠʭ ʤʘʣʦ ʤʽʩʮʝ ʥʘʷʚʥʽʩʪʴ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ʢʫʣʽ. ɺ 89,8 % ʚʠʧʘʜʢʽʚ ʧʘʮʽʻʥʪʽʚ ʚʠʧʠʩʫʚʘʣʠ ʟ ʣʽʢʘʨʥʽ ʟ 

ʬʨʘʛʤʝʥʪʘʤʠ ʢʫʣʽ ʚ ʪʽʣʽ. ɺ 58,7 % ʚʠʧʘʜʢʽʚ ʪʘʢʽ ʬʨʘʛʤʝʥʪʠ ʙʫʣʠ ʚ ʤôʷʢʠʭ 
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ʪʢʘʥʠʥʘʭ ʪʽʣʘ [146]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʥʝʜʦʦʮʽʥʝʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʻ 

ʥʝʣʝʪʘʣʴʥʘ ʟʙʨʦʷ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʰʠʨʝʥʦʾ ʜʫʤʢʠ ʪʘ ʩʚʦʻʾ ʥʘʟʚʠ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʷʞʢʠʭ ʪʽʣʝʩʥʠʭ ʫʰʢʦʜʞʝʥʴ [28, 36, 73, 164], ʽʥʚʘʣʽʜʠʟʘʮʽʾ [108] 

ʪʘ ʥʘʩʪʘʥʥʷ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ [85, 148]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʷʢʠʭ 

ʚʠʜʽʚ ʮʽʻʾ ʟʙʨʦʾ ʧʦʢʘʟʫʶʪʴ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʝʥʝʪʨʘʮʽʾ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʥʘ ʚʽʜʩʪʘʥʽ 

ʜʦ 30 ʩʤ ʧʦʩʪʨʽʣʫ [44] ʘʙʦ ʚ ʤʝʞʘʭ ʝʥʝʨʛʽʾ 170-305 ɼʞ [110]. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʨʘʚʤʠ ʟʦʨʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʋ ʌʨʘʥʮʽʾ ʟ 2016 ʧʦ 2019 ʨʦʢʠ 

ʟʘʬʽʢʩʦʚʘʥʦ 43 ʪʘʢʠʭ ʚʠʧʘʜʢʠ [65]. 

ʋ 2016 ʨʦʮʽ ʧʽʜ ʯʘʩ ʟʘʚʦʨʫʰʝʥʴ ʚ ʂʘʰʤʽʨʽ, ʚʦʻʥʽʟʦʚʘʥʽ ʪʘ ʧʦʣʽʮʝʡʩʴʢʽ 

ʧʽʜʨʦʟʜʽʣʠ ʦʟʙʨʦʻʥʽ ʥʝʣʝʪʘʣʴʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ ʧʨʠʟʚʝʣʠ ʜʦ 80 ʣʝʪʘʣʴʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʪʘ ʙʽʣʴʰʝ 10 ʪʠʩʷʯ ʫʰʢʦʜʞʝʥʴ [72]. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʽʜ ʯʘʩ ʟʘʚʦʨʫʰʝʥʴ ʚ 

ʃʦʩ ɸʥʜʞʝʣʝʩ ʚ 2020 ʨʦʮʽ ʦʨʛʘʥʘʤʠ ʧʨʘʚʦʧʦʨʷʜʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʣʝʪʘʣʴʥʦʾ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʙʫʣʦ ʫʨʘʞʝʥʦ 14 ʦʩʽʙ. ɾʦʜʥʦʛʦ ʣʝʪʘʣʴʥʦʛʦ ʚʠʧʘʜʢʫ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ [153]. 

ɸʥʘʣʽʟ 26 ʩʪʘʪʝʡ ʱʦʜʦ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʣʝʪʘʣʴʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ 

ʟʙʨʦʾ ʚʠʷʚʠʚ ʜʘʥʽ ʱʦʜʦ ʧʦʨʘʥʝʥʥʷ 1984 ʦʩʽʙ, ʟ ʷʢʠʭ 53 ʧʦʤʝʨʣʠ ʘ 300 ʤʘʣʠ ʩʪʽʡʢʫ 

ʚʪʨʘʪʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɺ 49,1 % ʚʠʧʘʜʢʽʚ ʣʝʪʘʣʴʥʠʡ ʥʘʩʣʽʜʦʢ ʤʘʚ ʤʽʩʮʝ ʧʨʠ 

ʫʰʢʦʜʞʝʥʥʷʭ ʛʦʣʦʚʠ ʯʠ ʰʠʾ [101]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʞʝ ʧʨʠ ʢʽʥʝʪʠʯʥʽʡ ʝʥʝʨʛʽʾ 

ʧʦʩʪʨʽʣʫ 1,08 ɼʞ ʛʫʤʦʚʽ ʢʫʣʽ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʤʽʢʨʦʪʨʽʱʠʥʠ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʢʫʣʽ (ʽ ʚʽʜʧʦʚʽʜʥʦ ʝʥʝʨʛʽʾ) ʟʨʦʩʪʘʻ ʪʷʞʢʽʩʪʴ 

ʫʰʢʦʜʞʝʥʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʜʦʭʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʦʚʛʠʭ ʨʘʜʽʘʣʴʥʠʭ 

ʧʝʨʝʣʦʤʽʚ. ɺ ʤʦʤʝʥʪ ʧʦʪʨʘʧʣʷʥʥʷ ʢʫʣʽ ʚ ʢʽʩʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʜʘʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʧʦ ʜʦʚʞʠʥʽ ʢʽʩʪʢʠ ʽ ʨʦʟʧʠʨʘʥʥʷ ʧʦ ʰʠʨʠʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʤʝʪʝʣʠʢʦʧʦʜʽʙʥʠʭ ʧʝʨʝʣʦʤʽʚ [113]. 

ɻʘʟʦʚʘ ʟʙʨʦʷ ʻ ʨʽʟʥʦʚʠʜʦʤ ʥʝʣʝʪʘʣʴʥʦʾ ʟʙʨʦʾ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʥʝʙʝʟʧʝʢʫ. ɿ 1986 ʧʦ 1996 ʚ ʉʐɸ ʟʘʬʽʢʩʦʚʘʥʦ 33 ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʘʥʦʛʦ ʚʠʜʫ ʟʙʨʦʾ, ʟ 1990 ʧʦ 2000 ï 39 ʚʠʧʘʜʢʽʚ, ʟ ʥʠʭ ʫ 32 ʚʠʧʘʜʢʘʭ 

ʧʦʤʝʨʣʠʤʠ ʙʫʣʠ ʜʽʪʠ ʫ ʚʽʮʽ ʜʦ 15 ʨʦʢʽʚ [142]. 
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ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʚʽʪʴ ʚ ʢʨʘʾʥʘʭ ʟ ʜʫʞʝ ʜʘʚʥʴʦʶ ʽʩʪʦʨʽʻʶ ʣʝʛʘʣʽʟʘʮʽʾ ʧʨʘʚʘ ʥʘ 

ʚʦʣʦʜʽʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ, ʷʢ ʪʦ ʉʐɸ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʝʥʜʝʥʮʽʾ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʥʝʧʨʘʚʦʤʽʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ ʘʢʪʠʚʽʟʘʮʽʾ ʜʝʙʘʪʽʚ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʣʝʛʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʟʙʨʦʾ ʩʝʨʝʜ 

ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ [45]. ɿʦʢʨʝʤʘ, ʚʽʜʤʽʯʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ 

ʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʟʘʢʦʥʽʚ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʦʙʽʛʫ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʚʽʜ 2015 

ʨʦʢʫ, ʱʦ ʚʞʝ ʟʘ ʨʽʢ ʧʨʠʟʚʝʣʠ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ [116]. ʄʝʥʰʝ ʥʽʞ 1 ʟ 3 ʜʦʨʦʩʣʠʭ ʛʨʦʤʘʜʷʥ ʉʐɸ 

ʧʽʜʪʨʠʤʫʶʪʴ ʥʦʩʽʥʥʷ ʟʙʨʦʾ ʚ ʧʫʙʣʽʯʥʠʭ ʤʽʩʮʷʭ. ɿʜʝʙʽʣʴʰʦʛʦ ʧʽʜʪʨʠʤʢʘ ʥʦʩʽʥʥʷ 

ʟʙʨʦʾ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟ ʙʦʢʫ ʦʩʽʙ, ʱʦ ʻ ʚʣʘʩʥʠʢʘʤʠ ʟʙʨʦʾ. ʊʠʤ ʥʝ ʤʝʥʰʝ ʥʦʩʽʥʥʷ 

ʟʙʨʦʾ ʫ ʰʢʦʣʘʭ ʧʽʜʪʨʠʤʫʶʪʴ 19 %, ʚ ʙʘʨʘʭ 18 %, ʥʘ ʩʧʦʨʪʠʚʥʠʭ ʩʪʘʜʽʦʥʘʭ 17 % 

ʛʨʦʤʘʜʷʥ [199]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʧʦʰʠʨʝʥʦʩʪʽ ʽ ʩʪʨʫʢʪʫʨʠ 

ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʚʢʘʟʫʻ ʥʘ ʟʘʛʦʩʪʨʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʷʢ ʚ ʋʢʨʘʾʥʽ ʪʘʢ 

ʽ ʟʘ ʾʾ ʤʝʞʘʤʠ, ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʟʘ ʨʘʭʫʥʦʢ ʢʨʠʤʽʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ. ʋʩʝ ʮʝ 

ʚʠʤʘʛʘʻ ʚ ʩʚʦʶ ʯʝʨʛʫ ʘʢʪʠʚʽʟʘʮʽʾ ʟʫʩʠʣʴ ʚʯʝʥʠʭ ʫ ʩʪʚʦʨʝʥʥʽ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʪʠʤʫʪʴ ʷʢ ʟʤʝʥʰʠʪʠ ʣʝʪʘʣʴʥʽʩʪʴ ʽ ʪʷʞʢʽʩʪʴ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʪʘʢ ʽ 

ʰʣʷʭʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʙʨʦʾ. 

 

 

1.2. ɿʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʜʣʷ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ 

ʧʨʠ ʝʢʩʧʝʨʪʠʟʽ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ 

 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʟʙʨʦʾ ʟ ʷʢʦʾ ʟʜʽʡʩʥʶʚʘʚʩʷ ʧʦʩʪʨʽʣ, ʚʠʟʥʘʯʝʥʥʷ ʜʠʩʪʘʥʮʽʾ 

ʧʦʩʪʨʽʣʫ ʪʘ ʽʥʰʠʭ ʦʙʩʪʘʚʠʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʻ ʢʣʶʯʦʚʠʤʠ 

ʧʠʪʘʥʥʷʤʠ, ʱʦ ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ ʝʢʩʧʝʨʪʘʤʠ ʽ ʷʢʽ ʮʽʢʘʚʣʷʪʴ ʦʨʛʘʥʠ ʜʽʟʥʘʥʥʷ. 

ɺʞʝ ʜʦʚʛʠʡ ʯʘʩ ʢʣʶʯʦʚʠʤ ʽ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʤ ʨʝʯʦʚʠʤ ʜʦʢʘʟʦʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʯʠ ʯʘʩʪʢʦʚʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʜʘʥʽ ʧʠʪʘʥʥʷ ʻ ʟʘʣʠʰʢʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ï ʛʘʟʦʧʦʜʽʙʥʽ ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ, ʱʦ ʚʠʣʽʪʘʶʪʴ ʨʘʟʦʤ ʟʽ 

ʩʥʘʨʷʜʦʤ ʧʽʜ ʯʘʩ ʧʦʩʪʨʽʣʫ ʟ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʯʘʩʪʠʥʦʢ ʻ 
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ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʜʨʘʥʦʚʦʾ ʙʘʣʽʩʪʠʢʠ [66, 67, 84, 102, 125, 127, 

172, 178, 193, 194]. ʅʘʨʘʟʽ ʽʩʥʫʻ 136 ʩʧʦʣʫʢʠ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʷʢ ʪʘʢʽ ʱʦ ʻ 

ʦʨʛʘʥʽʯʥʠʤʠ ʟʘʣʠʰʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʩʪʨʽʣʫ. ʇʨʦʪʝ, ʚʨʘʭʦʚʫʶʯʠ 

ʥʘʜʟʚʠʯʘʡʥʫ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʯʝʥʠʤʠ ʟʤʝʥʰʝʥʘ 

ʾʭ ʢʽʣʴʢʽʩʪʴ ʜʦ 20 [95]. 

ɿʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ʻ ʩʫʤʽʰʰʶ ʨʽʟʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ 

ʧʦʩʪʨʽʣʫ, ʘʣʝ ʦʩʥʦʚʦʶ ʻ ʝʣʝʤʝʥʪʠ ʢʘʧʩʫʣʴʥʦʾ ʩʫʤʽʰʽ. ɺ ʤʦʤʝʥʪ ʜʝʪʦʥʘʮʽʾ ʢʘʧʩʫʣʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷ ʮʠʭ ʤʽʢʨʦʯʘʩʪʠʥʦʢ, ʷʢʽ ʧʦ ʩʫʪʽ ʻ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ 

(ʟʜʝʙʽʣʴʰʦʛʦ ʩʚʠʥʝʮʴ, ʩʫʨʤʘ ʽ ʙʘʨʽʡ) [48]. ɯʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ ʮʠʭ ʯʘʩʪʠʥʦʢ ʻ 

ʢʫʣʷ, ʛʽʣʴʟʘ ʪʘ ʩʪʚʦʣ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ʇʽʜ ʯʘʩ ʧʦʩʪʨʽʣʫ ʫʩʽ ʮʽ ʢʦʤʧʦʥʝʥʪʠ 

ʟʘʟʥʘʶʪʴ ʨʽʟʢʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʽ ʪʠʩʢʫ ʟ ʧʦʜʘʣʴʰʠʤ ʪʘʢʠʤ ʞʝ ʩʘʤʠʤ ʨʽʟʢʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʽ ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ, ʱʦ ʚʣʘʩʥʝ ʽ ʥʘʜʘʻ ʟʘʣʠʰʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʘʤ 

ʧʦʩʪʨʽʣʫ ʪʘʢʠʡ ʚʠʛʣʷʜ ʷʢʠʡ ʚʦʥʠ ʤʘʶʪʴ ï ʤʽʢʨʦʯʘʩʪʠʥʦʢ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ ʢʦʣʽʨ, 

ʬʦʨʤʫ ʪʘ ʨʦʟʤʽʨʠ [61]. ɼʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʢʨʦʯʘʩʪʠʥʢʠ, ʷʢʽ ʚʠʷʚʣʝʥʽ 

ʙʽʣʷ ʩʪʚʦʣʘ ʟʙʨʦʾ ʤʘʶʪʴ çʨʦʟʧʣʘʚʣʝʥʫè ʬʦʨʤʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʥʦɹʛʦ ʤʘʶʪʴ ʬʦʨʤʫ ʩʬʝʨʦʾʜʫ, ʘ ʥʘ ʜʘʣʝʢʽʡ ʚʽʜʩʪʘʥʽ ʤʘʶʪʴ ʚʠʛʣʷʜ ʢʨʘʧʦʢ. ʆʢʨʽʤ 

ʪʦʛʦ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ. ʏʠʤ ʤʝʥʰʽ ʯʘʩʪʠʥʢʠ, ʪʠʤ ʜʦʚʰʝ 

ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʧʦʚʽʪʨʽ. ʊʘʢ, ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ ʤʝʥʰʝ 1 ʤʽʢʨʦʤʝʪʨʫ ʤʦʞʫʪʴ 

ʟʘʣʠʰʘʪʠʩʷ ʚ ʧʦʚʽʪʨʽ ʧʨʦʪʷʛʦʤ 3 ʛʦʜʠʥ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʩʧʦʪʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʜʘʚʘʪʠ ʭʠʙʥʦʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ [63]. 

ɺ ʤʦʤʝʥʪ ʧʦʩʪʨʽʣʫ, ʜʦ ʪʦʛʦ ʷʢ ʢʫʣʷ ʟʘʣʠʰʠʣʘ ʩʪʚʦʣ ʟʙʨʦʾ, ʧʦʧʝʨʝʜʫ ʥʝʾ 

ʨʫʭʘʶʪʴʩʷ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ, ʷʢʽ ʨʫʭʘʶʪʴʩʷ ʷʢ ʚʧʝʨʝʜ ʪʘʢ ʽ ʚ 

ʩʪʦʨʦʥʠ ʚʽʜ ʜʫʣʘ ʩʪʚʦʣʘ ʟʙʨʦʾ ʫ ʚʠʛʣʷʜʽ ʭʤʘʨʠ. ʅʘʜʘʣʽ, ʢʦʣʠ ʢʫʣʷ ʧʦʣʠʰʘʻ ʢʘʥʘʣ 

ʩʪʚʦʣʘ ʟʙʨʦʾ, ʾʾ ʨʫʭ ʩʧʨʠʯʠʥʶʻ ʟʘʚʝʨʪʘʥʥʷ ʮʽʻʾ ʭʤʘʨʠ ʥʘʟʘʜ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʾʾ 

ʟʘʚʠʭʨʝʥʥʷ ʥʘ ʤʽʩʮʽ. ʉʘʤʝ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʟʘʚʠʭʨʝʥʥʷ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʨʫʢ ʩʪʨʽʣʴʮʷ ʟʘʣʠʰʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʩʪʨʽʣʫ [75]. 

ɺʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 
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ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʧʨʦʪʝ ʢʣʶʯʦʚʽ ʟ ʥʠʭ ï ʮʝ ʪʠʧ ʟʙʨʦʾ ʪʘ ʥʘʙʦʾʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ [38, 39]. ʊʘʢ, ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʨʝʚʦʣʴʚʝʨʫ ʭʤʘʨʘ ʯʘʩʪʠʥʦʢ 

ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʩʪʨʽʣʴʮʷ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʭ ʧʽʩʪʦʣʝʪʽʚ ʯʘʩʪʠʥʢʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʥʽʞ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ. ɺʽʜʤʽʯʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʯʘʩʪʠʥʢʘʤʠ 

ʦʙʦʭ ʨʫʢ ʩʪʨʽʣʴʮʷ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʨʦʙʦʚʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʨʽʣʴʮʷ, ʽ 

ʦʩʦʙʣʠʚʦ ʨʫʢʠ ʥʘ ʩʧʫʩʢʦʚʦʤʫ ʤʝʭʘʥʽʟʤʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʨʫʢʠ, ʱʦ ʻ ʦʧʦʨʦʶ ʧʨʠ ʩʪʨʽʣʴʙʽ. ɿʘ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʛʚʠʥʪʽʚʦʢ ʚʽʜʤʽʯʘʻʪʴʩʷ ʦʜʥʘʢʦʚʘ ʤʘʣʘ ʟʘʙʨʫʜʥʝʥʽʩʪʴ 

ʦʙʦʭ ʨʫʢ [38]. 

ʇʨʠ ʢʦʥʪʘʢʪʽ ʟʽ ʩʣʽʜʦʧʨʠʡʤʘʶʯʠʤ ʦʙôʻʢʪʦʤ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʦʩʪʨʽʣʫ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʚʭʽʜʥʦʤʫ ʯʠ ʥʘʚʢʦʣʦ ʚʭʽʜʥʦʛʦ ʦʪʚʦʨʫ, ʚ ʪʦʡ ʯʘʩ 

ʚʠʭʽʜʥʠʡ ʦʪʚʽʨ ʣʠʰʘʻʪʴʩʷ ʯʠʩʪʠʤ [83]. 

ɼʠʩʢʫʪʘʙʝʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʢʨʘʱʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ. ʌʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʢʦʞʥʠʡ ʷʢ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʤʝʪʦʜʫ ʽ ʚʠʤʘʛʘʻ ʢʦʤʙʽʥʫʚʘʥʥʷ [94, 

124, 133, 134, 137, 139, 157, 166]. 

ʊʘʢ, ʫ ʚʠʧʘʜʢʫ ʧʽʜʦʟʨʠ ʥʘ ʚʝʣʠʢʫ ʜʠʩʪʘʥʮʽʶ ʧʦʩʪʨʽʣʫ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʟ ʝʥʝʨʛʝʪʠʯʥʦʶ ʜʠʩʧʝʨʩʽʡʥʦʶ 

ʩʧʝʢʪʨʦʩʢʦʧʽʻʶ (SEM/EDX) ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ 

ʩʚʠʥʝʮʴ, ʙʘʨʽʡ ʯʠ ʩʫʨʤʘ, ʷʢʽ ʧʨʠ ʪʘʢʠʭ ʫʤʦʚʘʭ ʥʝʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʰʣʷʭʦʤ 

ʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ [29]. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʝʣʠʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʧʦʻʜʥʘʥʥʷ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʢʣʠʢʘʥʦʛʦ ʯʘʩʪʠʥʢʘʤʠ ʟ ʩʧʝʢʪʨʦʤʝʪʨʽʻʶ ʟʚʦʨʦʪʥʦʛʦ 

ʨʦʟʩʽʶʚʘʥʥʷ ʈʝʟʝʨʬʦʨʜʘ [77]. ʄʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʷ ʚʧʨʦʜʦʚʞ ʜʦʚʛʦʛʦ ʯʘʩʫ 

ʚʚʘʞʘʣʘʩʷ ʽ ʜʦʩʽ ʻ çʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʷʢ ʦʨʛʘʥʽʯʥʠʭ ʪʘʢ ʽ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ [187]. ʈʘʤʘʥʽʚʩʴʢʘ 

ʩʧʝʢʪʨʦʩʢʦʧʽʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʢʦʤʙʽʥʘʮʽʡʥʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 
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ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ʘʣʝ ʽ ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʦʨʦʭʫ ï ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʝʪʠʣʮʝʥʪʨʘʣʽʪ [126]. ʉʪʘʪʠʩʪʠʯʥʘ 

ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʩʪʦʩʦʚʥʦ ʧʨʠʩʫʪʥʦʩʪʽ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ [89]. 

ɺ ʮʽʣʦʤʫ ʞ çʧʝʨʰʦʧʨʦʭʽʜʥʠʢʦʤè, ʤʝʪʦʜʦʤ ʷʢʠʡ ʧʝʨʰʠʡ ʜʦʟʚʦʣʠʚ 

ʚʠʟʥʘʯʘʪʠ ʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʤʽʢʨʦʯʘʩʪʠʥʢʠ ʻ ʢʦʣʴʦʨʦʚʠʡ ʪʝʩʪ, ʷʢʠʡ ʙʫʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʱʝ ʚ 1959 ʨʦʮʽ [61]. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʥʝ ʟʤʦʛʣʠ ʩʝʙʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʪʠ ʷʢ 

ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ [90]. 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʚ ʩʫʜʦʚʽʡ ʤʝʜʠʮʠʥʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʢʝʣʝʪʠʟʦʚʘʥʠʭ ʣʶʜʩʴʢʠʭ ʟʘʣʠʰʢʽʚ. ʂʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʻ ʟʜʘʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʫʜʦʚʠʭ ʘʥʪʨʦʧʦʣʦʛʽʚ ʜʘʥʠʤʠ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ 

ʥʘʚʽʪʴ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ. Amadasi A. ʪʘ ʽʥʰʽ [26] ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʧôʷʪʴ ʚʠʧʘʜʢʽʚ 

ʢʦʣʠ ʭʽʤʽʯʥʠʡ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʤʝʪʦʜʠ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʦʰʫʢʫ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʚ ʧʦʭʦʚʘʥʠʭ ʘʙʦ ʦʙʛʦʨʽʣʠʭ ʣʶʜʩʴʢʠʭ 

ʢʽʩʪʢʦʚʠʭ ʟʘʣʠʰʢʘʭ (ʦʜʠʥ ʟ ʚʠʧʘʜʢʽʚ ï ʝʢʩʧʝʨʪʠʟʘ ʩʦʣʜʘʪʘ ʯʘʩʽʚ ʇʝʨʰʦʾ ʩʚʽʪʦʚʦʾ 

ʚʽʡʥʠ). ɺ ʫʩʽʭ ʧôʷʪʠ ʚʠʧʘʜʢʘʭ ʚʠʷʚʣʝʥʦ ʩʪʽʡʢʠʡ ʚʤʽʩʪ ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʆʢʨʽʤ ʪʦʛʦ ʤʦʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʚ 

ʢʨʝʤʦʚʘʥʠʭ ʟʘʣʠʰʢʘʭ ʪʽʣʘ. ʆʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʮʴʦʛʦ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʯʥʦʾ 

ʝʤʽʩʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʟ ʽʥʜʫʢʪʠʚʥʦ ʧʦʚôʷʟʘʥʦʶ ʧʣʘʟʤʦʶ (ICP-OES). ɼʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ 

ʚʽʜʩʪʨʽʣʫ ʨʝʙʝʨ ʟ ʧʦʜʘʣʴʰʠʤ ʾʭ ʩʧʘʣʶʚʘʥʥʷʤ ʪʘ ʘʥʘʣʽʟʦʤ ʟʘʣʠʰʢʽʚ [27]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʪʨʫʧʘʭ ʦʩʽʙ, ʷʢʠʤ 

ʟʘʚʜʘʚʘʣʠ ʫʰʢʦʜʞʝʥʥʷ ʛʦʩʪʨʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʪʘ ʟʘʚʜʘʚʘʣʠ ʧʦʩʪʨʽʣʠ ʟ ʨʽʟʥʠʭ 

ʜʠʩʪʘʥʮʽʡ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʧʘʣʶʚʘʣʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʂʊ ʘʥʘʣʽʟʫ ʚʠʷʚʠʣʦ 

ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ʪʽʣʴʢʠ ʫ ʚʭʽʜʥʠʭ ʚʦʛʥʝʧʘʣʴʥʠʭ ʨʘʥʘʭ, ʚ ʪʦʡ ʯʘʩ 

ʷʢ ʚʠʭʽʜʥʽ ʚʦʛʥʝʧʘʣʴʥʽ ʨʘʥʠ ʪʘ ʨʘʥʠ ʩʧʨʠʯʠʥʝʥʽ ʛʦʩʪʨʠʤ ʧʨʝʜʤʝʪʦʤ ʙʫʣʠ ʯʠʩʪʽ. 

ɹʽʣʴʰʝ ʪʦʛʦ ï ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʟʤʽʥʶʚʘʣʘʩʷ ʤʦʨʬʦʣʦʛʽʷ 

ʤʽʢʨʦʯʘʩʪʠʥʦʢ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 5 ʩʤ ʟʥʘʭʦʜʠʣʠ ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ ʙʽʣʴʰʝ 

150 ʤʢʤ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʧʦʩʪʨʽʣʫ 15 ʽ 30 ʩʤ ʯʘʩʪʠʥʢʠ ʙʫʣʠ ʥʘʙʘʛʘʪʦ 
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ʤʝʥʰʠʤʠ ʪʘ ʟʙʠʨʘʣʠʩʷ ʚ ʘʛʣʦʤʝʨʘʪʠ. ʂʽʣʴʢʽʩʪʴ ʯʘʩʪʠʥʦʢ ʢʦʨʝʣʶʚʘʣʘ ʟ 

ʜʠʩʪʘʥʮʽʻʶ ʧʦʩʪʨʽʣʫ [82]. 

ɿʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ʧʦ ʨʽʟʥʦʤʫ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʧʝʨʝʙʫʚʘʥʥʷ ʪʽʣʘ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʤʦʨʩʴʢʦʛʦ ʫʟʙʝʨʝʞʞʷ. ʊʘʢ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʽʩʪʦʢ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʷʢʫ 

ʧʦʤʽʱʘʣʠ ʚ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʫʟʙʝʨʝʞʞʷ ʤʦʨʷ ʧʦʢʘʟʘʣʦ ʙʽʣʴʰ ʰʚʠʜʢʫ ʚʪʨʘʪʫ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʥʘ ʟʘʥʫʨʝʥʠʭ, ʥʽʞ ʥʘ ʣʽʪʦʨʘʣʴʥʠʭ ʽ 

ʩʫʧʨʘʣʽʪʦʨʘʣʴʥʠʭ ʟʨʘʟʢʘʭ ʢʽʩʪʦʢ ʙʝʟ ʤôʷʩʘ. ɿʨʘʟʢʠ ʟ ʤôʷʩʦʤ ʧʦʢʘʟʘʣʠ ʰʚʠʜʰʫ 

ʚʪʨʘʪʫ ʯʘʩʪʠʥʦʢ ʥʘ ʣʽʪʦʨʘʣʴʥʠʭ, ʥʽʞ ʟʘʥʫʨʝʥʠʭ ʪʘ ʩʫʧʨʘʣʽʪʦʨʘʣʴʥʠʭ ʟʨʘʟʢʘʭ 

[123]. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʻ ʽ 

ʚʽʟʫʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʘ ʩʘʤʝ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ. ɿʜʝʙʽʣʴʰʦʛʦ 

ʩʢʣʘʜʥʦʱʽ ʱʦʜʦ ʚʽʟʫʘʣʽʟʘʮʽʾ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫ ʨʘʟʽ ʾʭ ʥʘʢʣʘʜʘʥʥʷ ʥʘ 

ʩʣʽʜʦʧʨʠʡʤʘʶʯʫ ʧʦʚʝʨʭʥʶ ʪʝʤʥʠʭ ʢʦʣʴʦʨʽʚ. ɽʬʝʢʪʠʚʥʠʤ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ 440 ʥʤ ʟ ʬʽʣʴʪʨʦʤ ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʢʦʣʴʦʨʫ 

(ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʬʣʫʦʨʝʩʮʝʥʪʥʠʭ ʯʘʩʪʠʥʦʢ) ʘʙʦ ʽʥʬʨʘʯʝʨʚʦʥʦʾ 

ʬʦʪʦʛʨʘʬʽʾ (ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʯʦʨʥʠʭ ʯʘʩʪʠʥʦʢ ʥʘ ʬʦʥʽ ʷʩʢʨʘʚʦʛʦ 

ʪʝʢʩʪʠʣʶ) [33]. ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʢʽʧʪʷʚʠ ʜʦʟʚʦʣʷʻ 

ʟ ʧʦʭʠʙʢʦʶ ʫ 10 % ʚʠʟʥʘʯʘʪʠ ʜʠʩʪʘʥʮʽʶ ʧʦʩʪʨʽʣʫ. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʣʝʞʠʪʴ ʘʥʘʣʽʟ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʷʢʽ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʨʠ 

ʦʙʨʦʙʮʽ ʟʦʙʨʘʞʝʥʥʷ [202]. 

ʆʢʨʝʤʘ ʢʘʪʝʛʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʪʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʘʣʠʰʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʩʪʨʽʣʫ [88]. ʊʘʢʽ ʚʠʧʘʜʢʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʧʨʘʚʠʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʠʙʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʱʦ ʤʦʞʫʪʴ ʢʦʰʪʫʚʘʪʠ ʩʚʦʙʦʜʠ ʯʠ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʨʘʪ ʥʝʚʠʥʥʠʤ 

ʛʨʦʤʘʜʷʥʘʤ. ʉʝʨʝʜʥʷ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ Pb ʘʙʦ Ba ʘʙʦ Sb ʩʝʨʝʜ ʮʠʚʽʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʘʚʪʦʤʝʭʘʥʽʢʽʚ ʩʪʘʥʦʚʠʪʴ 0,4 %Õ, ʪʦʜʽ ʷʢ ʜʣʷ ʧʦʣʽʮʝʡʩʴʢʠʭ ʚʦʥʘ 

ʩʪʘʥʦʚʠʪʴ 25,0 %Õ; ʜʣʷ ʩʫʙôʻʢʪʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ, ʩʪʘʥʦʚʠʪʴ 

42,3 %Õ [179]. 

Blakey L. ʪʘ ʽʥʰʽ [40] ʧʨʠ ʘʥʘʣʽʟʽ 7 ʚʠʧʘʜʢʦʚʠʭ ʤʘʰʠʥ, ʱʦ ʥʘʣʝʞʘʪʴ 



38 
 

ʚʣʘʩʥʠʢʘʤ ʟʙʨʦʾ ʚʠʷʚʠʣʠ ʚ ʧôʷʪʠ ʟ ʥʠʭ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʘ ʚ ʜʚʦʭ ʧʦʤʽʨʥʠʡ ʚʤʽʩʪ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʷʢ ʥʘ ʚʦʜʽʡʩʴʢʦʤʫ ʪʘʢ ʽ ʥʘ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʩʠʜʽʥʥʷʭ. ɺ ʪʨʴʦʭ ʚʠʧʘʜʢʘʭ ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʯʘʩʪʠʥʦʢ ʚ ʙʘʛʘʞʥʠʢʫ 

ʘʚʪʦ. Charles S. ʪʘ Geusens N. [62] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʜʞʝʨʝʣʦʤ ʢʦʥʪʘʤʽʥʘʮʽʾ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʘʚʦʦʭʦʨʦʥʮʽ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦ ʽʤʽʪʫʚʘʣʠ ʟʘʪʨʠʤʢʫ 

ʧʽʜʦʟʨʶʚʘʥʠʭ, ʚʠʷʚʠʣʦʩʷ, ʱʦ ʨʠʟʠʢ ʢʦʥʪʘʤʽʥʘʮʽʾ ʻ ʚʠʩʦʢʠʤ (ʦʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʚʘʣʦʩʷ ʩʚʠʥʮʶ) ʽ ʢʣʶʯʦʚʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʨʫʢʘʚʠʯʢʠ 

ʧʦʣʽʮʝʡʩʴʢʦʛʦ ʪʘ ʚʝʨʭʥʽʡ ʦʜʷʛ ʥʘ ʪʫʣʫʙʽ. 

ɼʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʣʠʰʢʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ʙʫʜʴ ʷʢʠʭ ʨʦʟʤʽʨʽʚ (ʥʘʚʽʪʴ ʚʝʣʠʢʽ ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ 

ʙʽʣʴʰʝ 100 ʤʽʢʨʦʤʝʪʨʽʚ) ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʨʠ ʨʫʢʦʧʦʪʠʩʢʘʥʥʽ ʚʽʜ ʩʪʨʽʣʴʮʷ 

ʜʦ ʽʥʰʦʾ ʦʩʦʙʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʨʠʩʫʪʥʽʩʪʴ ʥʘ ʨʫʮʽ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʝʟʫʤʦʚʥʠʤ ʜʦʢʘʟʦʤ ʪʦʛʦ, ʱʦ 

ʦʩʦʙʘ ʟʜʽʡʩʥʶʚʘʣʘ ʧʦʩʪʨʽʣ [86]. 

ʑʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ, ʱʦ ʧʦʩʪʘʻ ʧʝʨʝʜ ʝʢʩʧʝʨʪʘʤʠ ï ʤʦʞʣʠʚʽʩʪʴ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʪʘ ʨʝʰʪʦʢ ʣʶʜʠʥʠ, ʱʦ ʤʘʶʪʴ 

ʪʘʢʠʡ ʞʝ ʩʢʣʘʜ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʙʦʻʧʨʠʧʘʩʠ Eley .22 ʢʘʣʽʙʨʫ ʷʢʽ ʤʽʩʪʷʪʴ ʫ 

ʩʦʙʽ ʢʘʣʴʮʽʡ ʪʘ ʬʦʩʬʦʨ ï ʪʘʢʽ ʞ ʩʢʣʘʜʦʚʽ ʷʢ ʽ ʣʶʜʩʴʢʽ ʢʽʩʪʢʠ. ʗʢ ʚʠʷʚʠʣʦʩʷ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʘʥʫʶʯʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʟ ʝʥʝʨʛʝʪʠʯʥʦʶ ʜʠʩʧʝʨʩʽʡʥʦʶ 

ʨʝʥʪʛʝʥʽʚʩʴʢʦʶ ʩʧʝʢʪʨʦʤʝʪʨʽʻʶ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʧʦʨʽʚʥʷʪʠ ʨʦʟʤʽʨʠ ʜʘʥʠʭ 

ʨʝʯʦʚʠʥ, ʽ ʷʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʢʽʩʪʢʦʚʽ ʟʘʣʠʰʢʠ ï ʾʭ ʨʦʟʤʽʨ ʥʘ 10 ʤʽʢʨʦʤʝʪʨʽʚ 

ʙʽʣʴʰʠʡ ʥʽʞ ʷʢʱʦ ʮʝ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ [51]. 

ʆʜʥʝ ʟ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, ʱʦ ʪʫʨʙʫʻ ʝʢʩʧʝʨʪʽʚ ï ʯʠ ʤʦʞʫʪʴ ʰʢʽʜʣʠʚʽ 

ʚʠʢʠʜʠ ʚ ʧʦʚʽʪʨʽ ʯʠ ʟʝʤʣʽ (ʦʩʦʙʣʠʚʦ ʤʝʪʘʣʠ) ʚʠʢʣʠʢʘʪʠ ʩʧʦʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ 

ʚʤʽʩʪʫ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ? ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʯʝʥʠʭ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʩʚʠʥʮʶ, ʙʘʨʽʶ ʯʠ ʩʫʨʤʠ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ [43]. 

Buking S. [52] ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʜʝʰʝʚʠʡ ʽ ʜʽʻʚʠʡ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ, ʱʦ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʚʠʥʮʶ. ɼʣʷ 

ʮʴʦʛʦ ʥʠʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʢʨʦʬʣʶʾʜʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ 
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ʧʨʠʩʪʨʽʡ ʥʘ ʧʘʧʝʨʦʚʽʡ ʦʩʥʦʚʽ, ʚ ʮʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʦʤʽʩʪʠʪʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ. ɼʦʚʞʠʥʘ ʨʦʞʝʚʦʾ ʩʤʫʞʢʠ, ʱʦ ʻ ʷʢʽʩʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ 

ʧʨʠʩʫʪʥʽʩʪʴ ʩʚʠʥʮʶ ʚʢʘʟʫʚʘʪʠʤʝ ʥʘ ʜʠʩʪʘʥʮʽʶ ʧʦʩʪʨʽʣʫ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʝʢʩʧʝʨʪʠʟʽ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʻ ʧʨʠʡʥʷʪʪʷ ʜʦ 

ʫʚʘʛʠ ʩʪʘʥʫ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ. 

ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʟʨʘʟʢʘʭ ʰʢʽʨʠ, ʱʦ ʥʝ ʧʽʜʜʘʣʠ ʘʫʪʦʣʽʟʫ ʪʘ ʛʥʠʪʪʶ 

ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʷʢ ʥʘ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ ʪʘʢ ʽ ʚ 

ʛʣʠʙʰʠʭ ʰʘʨʘʭ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʛʥʠʣʽʩʥʠʭ ʟʤʽʥʘʭ ʾʭ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʪʽʣʴʢʠ ʚ 

ʜʝʨʤʽ. ʆʢʨʽʤ ʪʦʛʦ ʧʨʦʮʝʩ ʛʥʠʪʪʷ ʯʘʩʪʢʦʚʦ ʩʧʦʪʚʦʨʶʻ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʜʘʶʯʠ ʙʽʣʴʰʠʡ ʨʦʟʢʠʜ ʜʘʥʠʭ ʥʽʞ ʫ ʩʚʽʞʠʭ ʧʨʝʧʘʨʘʪʘʭ 

ʰʢʽʨʠ [59]. 

ɻʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʦʢʨʽʤ ʪʦʛʦ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʦʟʥʘʢʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ. ɼʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʽʜʩʪʨʽʣʽʚ ʧʦʢʘʟʫʶʪʴ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʷʢ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ (ʦʩʦʙʣʠʚʦ ʨʽʟʢʦ 

ʧʽʩʣʷ ʜʠʩʪʘʥʮʽʾ ʙʽʣʴʰʝ 15 ʩʤ) ʪʘʢ ʽ ʛʣʠʙʠʥʘ ʾʭ ʟʘʣʷʛʘʥʥʷ (ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʜʦ 23 ʩʤ 

ʚʠʷʚʣʷʶʪʴ ʷʢ ʥʘ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ ʪʘʢ ʽ ʚ ʜʝʨʤʽ, ʧʽʩʣʷ 23 ʩʤ ï ʪʽʣʴʢʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʰʢʽʨʠ) [60]. 

ɿʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʨʘʟʦʤ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽ ʽʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ [192]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʦʚʠʤ ʤʽʩʮʝʤ ʜʣʷ ʟʙʦʨʫ ʟʘʣʠʰʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʻ ʧʦʨʦʞʥʠʥʘ ʥʦʩʘ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʩʣʠʟ ʚ ʥʽʟʜʨʷʭ, ʷʢʠʡ 

ʫʪʚʦʨʶʻ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ, ʱʦ ʝʬʝʢʪʠʚʥʦ ʟʘʪʨʠʤʫʻ ʩʪʦʨʦʥʥʽ ʯʘʩʪʠʥʢʠ. ɼʘʥʫ 

ʦʩʦʙʣʠʚʽʩʪʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʟ ʤʝʪʦʶ ʟʙʦʨʫ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ, ʷʢʽ ʫ ʚʠʛʣʷʜʽ ʛʘʟʦʧʦʜʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʚ ʥʽʟʜʨʽ. 

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʪʥʠʭ ʪʘʤʧʦʥʽʚ, 

ʟʤʦʯʝʥʠʤʠ ʨʦʟʯʠʥʦʤ EDTA, ʷʢʽ ʧʽʩʣʷ ʢʠʩʣʦʪʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʤʦʞʥʘ 

ʘʥʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚ ʛʨʘʬʽʪʦʚʽʡ ʧʝʯʽ. 

ʇʨʦʪʝ ʮʝ ʥʝ ʚʠʢʣʶʯʘʻ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʟ ʨʫʢ ʦʙʩʪʝʞʫʚʘʥʦʛʦ [24]. 

ʎʽʢʘʚʠʤ ʻ ʬʘʢʪ ʪʦʛʦ, ʱʦ ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 
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ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʩʣʽʜʢʠ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʚ ʣʠʯʠʥʢʘʭ ʤʫʭ, ʱʦ 

ʧʦʾʜʘʣʠ ʤôʷʢʽ ʪʢʘʥʠʥʠ, ʱʦ ʧʽʜʣʷʛʘʣʠ ʚʦʛʥʝʧʘʣʴʥʽʡ ʪʨʘʚʤʽ. ʄʽʥʽʤʘʣʴʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʣʽʚ ʚ ʣʠʯʠʥʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʘ 3 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ï ʥʘ 5 ʜʦʙʫ [143]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʧʝʚʥʝʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʦʩʪʨʽʣʫ ʜʦʩʽ ʻ ʽ ʥʘʜʘʣʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʝʢʩʧʝʨʪʘʤʠ ʷʢ ʮʝʥʪʨʘʣʴʥʠʡ ʨʝʯʦʚʠʡ 

ʜʦʢʘʟ, ʱʦ ʚ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ ʜʦʧʦʤʘʛʘʻ ʨʦʟʢʨʠʪʠ ʦʙʩʪʘʚʠʥʠ ʟʘʧʦʜʽʷʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ [87, 92, 96, 111, 138, 140, 161, 165, 169]. ɿʚʘʞʘʶʯʠ ʥʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʪʠʭ ʯʠ ʽʥʰʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʧʨʠ 

ʧʦʩʪʨʽʣʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʯʘʩʥʦʾ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʝʢʩʧʝʨʪʥʠʭ ʫʩʪʘʥʦʚ 

ʩʪʘʻ ʯʠ ʥʝ ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʝʣʝʤʝʥʪʦʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʷʢʽʩʥʦ ʽ ʜʦʩʪʦʚʽʨʥʦ 

ʦʮʽʥʶʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ʥʘ ʨʝʯʦʚʠʭ 

ʜʦʢʘʟʘʭ. 

 

 

1.3. ʆʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʙʦʻʧʨʠʧʘʩʫ ʟʽ ʩʣʽʜʦʧʨʠʡʤʘʶʯʠʤ ʦʙ'ʻʢʪʦʤ ʟʘ 

ʨʽʟʥʠʭ ʫʤʦʚ ʧʝʨʝʜʨʘʥʝʚʦʾ ʙʘʣʽʩʪʠʢʠ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʙʽʣʴʰʦʩʪʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʱʦ ʥʘʨʘʟʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʻ ʤʦʜʝʣʴ ʙʘʣʽʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʢʦʣʠ 

ʩʣʽʜʦʧʨʠʡʤʘʶʯʘ ʧʦʚʝʨʭʥʷ (ʪʨʫʧ, ʙʽʦʣʦʛʽʯʥʽ ʯʠ ʥʝʙʽʦʣʦʛʽʯʥʽ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ 

ʣʶʜʠʥʠ) ʥʘʧʨʷʤʫ ʚʨʘʞʘʻʪʴʩʷ ʙʦʻʧʨʠʧʘʩʘʤʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʘʞʣʠʚʠʤ ʻ 

ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʰʢʦʜ ʥʘ ʰʣʷʭʫ ʜʦ ʩʣʽʜʦʧʨʠʡʤʘʶʯʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʜʘʣʴʰʦʛʦ ʫʰʢʦʜʞʝʥʥʷ, ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ ʥʘ ʥʽʡ ʪʦʱʦ. ʅʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤ ʨʽʟʥʦʚʠʜʦʤ ʪʘʢʦʾ ʧʝʨʝʰʢʦʜʠ ʚ 

ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʟʘʟʚʠʯʘʡ ʻ ʦʜʷʛ. ʅʝʭʪʫʚʘʥʥʷ ʪʘʢʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʙʘʣʽʩʪʠʯʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʧʨʘʚʠʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʯʠ 

ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ ʦʪʨʠʤʘʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʚʠʩʥʦʚʢʦʤ ʽ ʨʝʘʣʴʥʠʤʠ ʩʠʪʫʘʮʽʷʤʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʦ ʟʨʦʟʫʤʽʪʠ ʷʢʦʶ ʞ 

ʻ ʨʦʣʴ ʦʜʷʛʫ ʚ ʙʘʣʽʩʪʠʮʽ ʽ ʯʠ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʽʩʥʫʶʯʽ ʤʦʜʝʣʽ ʙʘʣʽʩʪʠʯʥʠʭ 
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ʝʢʩʧʝʨʠʤʝʥʪʽʚ? 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʦʜʷʛʫ ʣʶʜʠʥʠ ʷʢ ʨʝʯʦʚʦʛʦ 

ʜʦʢʘʟʫ ʫ ʚʠʧʘʜʢʫ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ. ʊʘʢ, ʜʘʥʽ ʊʝʛʝʨʘʥʩʴʢʦʛʦ ʮʝʥʪʨʫ ʩʫʜʦʚʦʾ 

ʤʝʜʠʮʠʥʠ ʟ 2014 ʧʦ 2017 ʨʦʢʠ ʧʦʢʘʟʘʚ, ʱʦ ʚ 70 % ʩʘʤʝ ʚʽʥ ʙʫʚ ʢʣʶʯʦʚʠʤ ʜʦʢʘʟʦʤ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʥʘʨʷʜʜʷ ʚʙʠʚʩʪʚʘ ʪʘ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ [145]. 

ʊʠʧ, ʱʽʣʴʥʽʩʪʴ ʪʘ ʪʦʚʱʠʥʘ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʧʣʠʚʘʶʪʴ ʥʝ ʣʠʰʝ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʦʰʢʦʜʞʝʥʥʷ (ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ, ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ, ʧʣʦʱʽ 

ʜʝʬʝʢʪʫ ʪʦʱʦ) ʘʣʝ ʽ ʥʘ ʨʦʟʧʦʜʽʣ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʪʘ ʾʭ 

ʤʦʨʬʦʣʦʛʽʶ [49]. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʘʥʽ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫ 

ʚʠʧʘʜʢʫ ʧʦʩʪʨʽʣʫ ʚ ʦʜʥʦʰʘʨʦʚʠʡ ʪʨʠʢʦʪʘʞ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʦʻʧʨʠʧʘʩʫ .357 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʪʘʤʧ-ʚʽʜʨʠʚ ʪʢʘʥʠʥ ʫ ʤʽʩʮʽ ʜʝʬʝʢʪʫ, ʣʠʰʘʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʦʪʚʽʨ; 

ʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 9 ʤʤ ʃʶʛʝʨ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʣʠʰʝ ʚʠʢʫʡʦʚʜʞʫʚʘʥʥʷ ʪʢʘʥʠʥ ʚ ʧʨʦʩʚʽʪ ʥʝʚʝʣʠʢʦʛʦ ʟʘ ʨʦʟʤʽʨʘʤʠ ʜʝʬʝʢʪʫ, ʱʦ 

ʚʠʛʣʷʜʘʻ ʙʽʣʴʰʝ ʷʢ çʧʝʨʝʨʦʟʪʷʛʥʝʥʥʷè ʪʢʘʥʠʥʠ [55]. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʫʧʦʚʽʣʴʥʝʥʦʾ ʟʡʦʤʢʠ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʟʨʦʟʫʤʽʪʠ ʷʢʠʤ ʯʠʥʦʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʜʞʠʥʩʦʚʦʾ 

ʪʢʘʥʠʥʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟ ʾʾ ʥʝʛʘʡʥʠʤ ʢʦʣʘʧʩʦʤ 

ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʣʽ. ɺʦʜʥʦʯʘʩ ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʘʪʷʛʫʚʘʥʥʷ ʪʢʘʥʠʥʠ ʚ ʙʽʢ ʨʫʭʫ 

ʩʥʘʨʷʜʫ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʚʠʛʣʷʜʦʤ ʧʦʰʢʦʜʞʝʥʥʷ [106].  

ʈʽʟʥʽ ʚʠʜʠ ʦʜʷʛʫ ʧʦ ʨʽʟʥʦʤʫ ʨʝʘʛʫʶʪʴ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʥʦʛʦ ʚʠʜʫ 

ʧʦʰʢʦʜʞʝʥʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʽʜʩʪʨʽʣʽʚ ʧʽʩʪʦʣʝʪʘʤʠ çʌʦʨʪ 12ʈè ʪʘ çAE 790G1è ʙʣʦʢʽʚ ʚʢʨʠʪʠʭ ʦʜʷʛʦʤ, 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ (p<0,01-0,05) ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ ʤʽʞ 

ʛʨʫʧʘʤʠ ʙʣʦʢʽʚ ʧʦʢʨʠʪʠʭ ʙʘʚʦʚʥʷʥʦʶ, ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʯʠ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ [5]. ʆʢʨʽʤ ʪʦʛʦ, ʚ ʥʘʩʪʫʧʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʮʠʭ ʞʝ ʧʽʩʪʦʣʝʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʥʘʰʘʨʫʚʘʥʥʽ ʟʘʣʠʰʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʩʪʦʩʦʚʥʦ ʦʙʦʭ ʧʽʩʪʦʣʝʪʽʚ ʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʜʷʛʫ [118]. 

ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʬʫʪʙʦʣʢʫ ʙʦʻʧʨʠʧʘʩʽʚ Remington R357M3 

ʫʪʚʦʨʶʶʪʴʩ ̫ ʧʦʰʢʦʜʞʝʥʥʷ ʟʽʨʯʘʩʪʦʾ ʬʦʨʤʠ ʟ ʦʜʠʥʦʯʥʠʤ ʚʠʧôʷʯʫʚʘʥʥʷʤ 

ʚʦʣʦʢʦʥ. ɹʦʻʧʨʠʧʘʩʠ ʢʘʣʽʙʨʫ 9 ʤʤ FMJ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʟ 
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ʤʘʩʦʚʠʤ ʚʠʧôʷʯʫʚʘʥʥʷʤ ʚʦʣʦʢʦʥ [57]. 

ɿʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ 

ʪʘʢʦʞ ʨʽʟʥʠʪʴʩʷ ʚʽʜ ʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʜʷʛʫ ʜʦ ʽʥʰʦʛʦ. ʊʘʢ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʷʢʱʦ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʽ ʜʦ 5 ʩʤ ʢʽʣʴʢʽʩʪʴ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʘ, ʪʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʜʠʩʪʘʥʮʽʾ ʜʦ 20 ʩʤ, ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʠʥʦʢ ʥʘ ʟʨʘʟʢʘʭ ʙʘʚʦʚʥʠ ʜʦʩʷʛʘʻ 18000, ʘ ʥʘ 

ʚʠʨʦʙʘʭ ʟʽ ʰʢʽʨʠ ï ʪʨʦʭʠ ʙʽʣʴʰʝ 6000. ʅʘ ʚʽʜʩʪʘʥʽ 30 ʩʤ ʙʣʠʟʴʢʦ 6000 ʽ 1000 

ʚʽʜʧʦʚʽʜʥʦ, 50 ʩʤ ï ʙʣʠʟʴʢʦ 4000 ʽ 500 ʚʽʜʧʦʚʽʜʥʦ, 70 ʩʤ ï 3000 ʽ ʤʘʡʞʝ 0 

ʚʽʜʧʦʚʽʜʥʦ [46]. ɺ ʥʘʩʪʫʧʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʚʪʦʨʦʤ ʪʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʣʫʰʥʠʢʘ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʽʩʪʦʣʝʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ 

ʫ ʢʽʣʴʢʦʩʪʽ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʘ ʩʘʤʝ, ʫ ʙʽʢ ʟʤʝʥʰʝʥʥʷ [47]. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʥʘ ʪʘʢʠʭ 

ʤʘʪʝʨʽʘʣʘʭ ʷʢ ʙʘʚʦʚʥʘ, ʪʨʠʢʦʪʘʞ, ʰʢʽʨʦʟʘʤʽʥʥʠʢ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʦʶ 

ʧʦʪʝʥʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʥʘʢʦʧʠʯʫʚʘʪʠ ʚ ʩʦʙʽ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ ʤʘʻ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢ [64]. 

ɿʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʦʩʦʙʣʠʚʦʩʪʷʭ ʧʝʥʝʪʨʘʮʽʾ ʩʥʘʨʷʜʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʜʨʦʙʦʚʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʢʨʠʚʫ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʚʽʜʤʽʯʝʥʽ 

ʫ ʜʦʩʣʽʜʞʝʥʥʽ Cail K. ʪʘ Klatt E. [53]. ɼʣʷ ʮʴʦʛʦ ʘʚʪʦʨʘʤʠ ʟʜʽʡʩʥʝʥʦ ʩʝʨʽʾ 

ʧʦʩʪʨʽʣʽʚ ʟ ʚʽʜʩʪʘʥʽ ʚʽʜ 36,6 ʤ ʜʦ 50,3 ʤ ʫ ʛʦʣʽ ʙʣʦʢʠ, ʙʣʦʢʠ ʚʢʨʠʪʽ ʰʢʽʨʦʶ ʪʘ 

ʙʣʦʢʠ ʚʢʨʠʪʽ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʦʜʷʛʫ. ʅʘ ʚʩʽʭ ʜʠʩʪʘʥʮʽʷʭ ʧʦʩʪʨʽʣʫ ʫ 100 % 

ʚʽʜʤʽʯʘʣʦʩʷ ʧʝʥʝʪʨʘʮʽʷ ʩʥʘʨʷʜʽʚ ʫ ʛʦʣʽ ʙʣʦʢʠ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʰʢʽʨʠ ʚʽʜʩʦʪʦʢ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʟʤʝʥʰʫʚʘʚʩʷ ʟ 96,06 ʧʨʠ 36,6 ʤ ʜʦ 42,5 ʧʨʠ 

50,3 ʤ. ʇʨʠ ʧʦʢʨʠʪʪʽ ʰʢʽʨʠ ʧʦʣʽʝʩʪʨʦʤ ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʣʠ 75,9 ʪʘ 2,13 

ʚʽʜʧʦʚʽʜʥʦ. ɺ ʮʽʣʦʤʫ ʪʘʢʘ ʞ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʘʨʠ ʦʜʷʛʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ Carr D. J. ʪʘ ʽʥʰʠʤʠ [56], ʙʫʣʦ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʯʠ ʚʧʣʠʚʘʻ ʟʘʙʨʫʜʥʝʥʠʡ ʢʨʦʚôʶ ʦʜʷʛ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡʦʛʦ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ. ɼʘʥʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʬʘʢʪʦʨ ʟʘʙʨʫʜʥʝʥʥʷ ʢʨʦʚôʶ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʨʠ ʯʠ 

ʬʦʨʤʫ ʧʦʰʢʦʜʞʝʥʥʷ ʘʣʝ ʚʧʣʠʚʘʻ ʥʘ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 
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ʧʦʩʪʨʽʣʫ. ʉʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽ ʚ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [156]. 

ʇʝʨʝʙʫʚʘʥʥʷ ʫ ʩʦʣʦʥʽʡ ʚʦʜʽ ʧʦʛʽʨʰʫʻ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʨʦʥʝʞʠʣʝʪʽʚ. ɿʘ 

ʜʘʥʠʤʠ Dodd S. ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [76] ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʙʨʦʥʝʞʠʣʝʪʽʚ (ʮʽʣʽ ʯʠ 

ʧʦʰʢʦʜʞʝʥʽ) ï ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʦʣʦʥʽʡ ʚʦʜʽ, ʽ ʪʠʤ ʙʽʣʴʰʝ ʧʽʩʣʷ ʩʫʰʽʥʥʷ, 

ʚʦʥʠ ʤʘʣʠ ʛʽʨʰʠʡ ʟʘʭʠʩʪ ʚʽʜ ʢʫʣʴ 9-ʤʤ Luger FMJ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʪʢʘʥʠʥʘʭ: ʙʘʚʦʚʥʘ, ʣʴʦʥ, ʝʣʘʩʪʘʥ, ʧʦʣʽʝʩʪʝʨ, ʰʦʚʢ ʽ 

ʚʽʩʢʦʟʘ ʙʫʣʦ ʚʠʧʨʦʙʫʚʘʥʦ ʾʭ ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʦʩʪʨʽʣʫ. ʇʦʩʪʨʽʣʠ ʚʠʢʦʥʫʚʘʣʠ ʟ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʩʪʦʣʝʪʫ Sig Sauer P228 

ʢʘʣʽʙʨʫ 9 Ĭ 21 ʤʤ ʟ ʜʠʩʪʘʥʮʽʡ 10 ʩʤ ʽ 40 ʩʤ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʠʥʦʢ ʟʤʝʥʰʫʚʘʣʘʩʷ. ʇʨʦʪʝ ʛʦʣʦʚʥʠʤ 

ʚʽʜʢʨʠʪʪʷʤ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʫ ʪʦʛʦ, ʱʦ ʨʽʟʥʽ ʪʢʘʥʠʥʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʢʨʘʱʦʛʦ ʫʪʨʠʤʫʚʘʥʥʷ ʧʝʚʥʠʭ ʯʘʩʪʠʥʦʢ. ʊʘʢ, ʙʘʚʦʚʥʘ ʢʨʘʱʝ ʫʪʨʠʤʫʚʘʣʘ ʩʚʠʥʝʮʴ, 

ʘ ʣʴʦʥ ï ʤʽʜʴ, ʰʦʚʢ ï ʙʘʨʽʡ, ʪʦʱʦ [80]. 

ɻʨʫʧʦʶ ʚʯʝʥʠʭ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦ-ʂʊ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʨʠ ʪʝʣʷʪ ʧʦʢʨʠʪʠʭ ʙʘʚʦʚʥʦʶ, ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ, 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʯʠ ʥʝʡʣʦʥʦʤ. ɼʘʥʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ï 

ʛʦʣʦʶ ʰʢʽʨʦʶ, ʷʢʫ ʥʽʯʠʤ ʥʝ ʧʦʢʨʠʚʘʣʠ. ʇʦʩʪʨʽʣʠ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʽʜʩʪʘʥʝʡ 

ʚʧʨʠʪʫʣ, 5, 15 ʽ 30 ʩʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʩʪʦʣʝʪʘ .32 ACP ʩʧʦʨʷʜʞʝʥʠʤ ʢʫʣʷʤʠ 

7,65 Ĭ 17 ʤʤ, Browning S R. ɯ ʭʦʯʘ ʘʚʪʦʨʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ 

ʦʩʦʙʣʠʚʦʩʪʷʭ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʤʽʞ ʨʽʟʥʠʤʠ 

ʪʢʘʥʠʥʘʤʠ, ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. 

ɺʠʭʽʜʥʽ ʚʦʛʥʝʧʘʣʴʥʽ ʨʘʥʠ ʥʝ ʤʽʩʪʠʣʠ ʯʘʩʪʦʯʦʢ [93]. 

ʉʧʝʮʠʬʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʦʜʷʛʫ ʦʧʠʩʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʚ 

ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʣʶʜʩʴʢʦʛʦ ʪʦʨʩʫ ʦʜʷʛʥʝʥʠʡ ʚ ʙʘʚʦʚʥʷʥʠʡ ʪʨʠʢʦʪʘʞ. 

ɸʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʠʩʘʥʦ ʷʚʠʱʝ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʫ ʚʠʛʣʷʜʽ ʩʚʽʯʢʠ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʙôʻʤʥʦʾ ʰʪʘʥʮʤʘʨʢʠ. ʆʙʠʜʚʘ ʷʚʠʱʘ ʜʦ ʪʦʛʦ ʥʝ ʙʫʣʠ ʦʧʠʩʘʥʽ ʚ 

ʚʽʜʦʤʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʦ ʪʠʤ, ʱʦ ʪʘʢʘ ʤʦʜʝʣʴ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʜʦʩʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ [99, 100]. 

ʅʘʷʚʥʽʩʪʴ ʰʘʨʫ ʦʜʷʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʧʝʨʝʣʦʤʽʚ ʢʽʩʪʦʢ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʦʜʷʛʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʦʟʤʽʥʘ ʨʦʟʤʽʨʽʚ 
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ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʦʢʨʝʤʘ, ʾʾ ʛʣʠʙʠʥʠ, ʘ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʙʽʯʥʦʛʦ ʪʠʩʢʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʝʣʦʤʫ ʽ ʡʦʛʦ 

ʪʷʞʢʽʩʪʴ [112]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʾ ʢʘʚʽʪʘʮʽʾ, ʫ ʦʩʽʙ ʦʜʷʛʥʝʥʠʭ ʚ 

ʙʨʦʥʝʞʠʣʝʪʠ ʧʽʜ ʯʘʩ ʧʦʨʘʥʝʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʶ ʟʙʨʦʻʶ, ʚʠʭʽʜʥʘ ʨʘʥʘ ʤʘʪʠʤʝ 

ʜʝʬʝʢʪ ʪʢʘʥʠʥʠ ʟ ʚʠʨʽʟʘʥʠʤʠ ʢʨʘʷʤʠ ʪʘ ʟʘʧʣʘʪʢʘʤʠ ʝʧʽʜʝʨʤʘʣʴʥʠʭ ʰʘʨʽʚ [114]. 

ɻʨʫʧʦʶ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘ ʯʦʣʽ ʟ ʂʫʩʣʽʻʤ ʖ. ʖ. [117, 118, 119, 120, 121] 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʪʦʚʽʨʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʤʦʨʬʦʣʦʛʽʾ ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ 

ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʥʘʚʽʪʴ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʩʭʦʞʠʭ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʽʩʪʦʣʝʪʽʚ. ɿʦʢʨʝʤʘ 

ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʦʩʫʶʪʴʩʷ ʽ ʛʣʠʙʠʥʠ ʧʨʦʭʦʜʞʝʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ, ʱʦ ʨʽʟʥʠʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʚʽʜ ʧʽʩʪʦʣʝʪʘ, ʘ ʽ ʚʽʜ ʚʠʜʽʚ ʦʜʷʛʫ, ̫ ʢʠʤʠ ʧʨʠʢʨʠʚʘʣʠ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ. 

ʇʦʨʦʭʦʚʽ ʧʣʷʤʠ (ʘʙʦ ʢʨʦʢʦʜʠʣʷʯʘ ʰʢʽʨʘ) ʜʦ ʥʝʜʘʚʥʽʭ ʧʽʨ ʚʚʘʞʘʣʠ ʷʚʠʱʝʤ, 

ʱʦ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʪʽʣʴʢʠ ʥʘ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʘʭ. ʇʨʦʪʝ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ Kusluski M. A. [122] ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʽ ʥʘ ʦʜʷʟʽ. 

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʧʽʜ ʦʜʷʛʦʤ ʥʽʯʦʛʦ ʥʝʤʘʻ, ʪʦ ʬʦʨʤʫʶʪʴʩʷ ʪʦʯʢʦʚʽ ʧʝʨʬʦʨʘʮʽʾ ʥʘ 

ʚʽʜʩʪʘʥʽ ʥʝ ʙʽʣʴʰʝ 35 ʩʤ ʚʽʜ ʜʫʣʴʥʦʛʦ ʟʨʽʟʫ ʟʙʨʦʾ. ʈʘʟʦʤ ʟ ʚʠʢʦʥʘʥʥʷʤ ʨʝʘʢʮʽʾ 

ˆʨʽʩʩʘ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʷʚʠʱʘ ʜʦʟʚʦʣʠʪʴ ʢʨʘʱʝ ʦʮʽʥʶʚʘʪʠ 

ʜʠʩʪʘʥʮʽʶ ʧʦʩʪʨʽʣʫ. 

Stevenson T. [180, 181, 182] ʪʘ ʽʥʰʽ ʧʨʦʚʝʣʠ ʩʝʨʽʶ ʜʦʩʣʽʜʽʚ ʷʢ ʥʘ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʘʢ ʽ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʘʭ ʪʽʣʘ ʣʶʜʠʥʠ ʘʙʠ ʚʠʷʚʠʪʠ ʚʧʣʠʚ 

ʚʽʡʩʴʢʦʚʦʾ ʬʦʨʤʠ ʥʘ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʩʥʘʨʷʜʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʧʝʚʥʝʥʦ ʧʦʢʘʟʘʣʠ ʟʘʭʠʩʥʠʡ ʚʧʣʠʚ ʦʜʷʛʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʤʦʜʝʣʝʡ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʝʣʝʪʘʣʴʥʦʾ ʚʦʛʥʝʧʘʣʴʥʦʾ 

ʟʙʨʦʾ ʻ ʥʝʯʠʩʣʝʥʥʠʤʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʾ 

ʦʮʽʥʢʠ ʦʜʷʛʫ ʪʘ ʙʘʣʽʩʪʠʯʥʦʛʦ ʛʝʣʶ ï ʧʦʦʜʠʥʦʢʽ. Wightman G. ʪʘ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ 

[196, 197] ʚʠʢʦʥʘʥʦ ʩʝʨʽʶ ʜʦʩʣʽʜʽʚ, ʜʝ ʛʝʣʝʚʽ ʙʣʦʢʠ ʧʦʢʨʠʚʘʣʠ ʬʫʪʙʦʣʢʘʤʠ, 

ʜʞʠʥʩʘʤʠ, ʧʽʜʞʘʢʘʤʠ ʽ ʬʣʽʩʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʷʛ ʥʘ ʚʽʜʩʪʘʥʽ 9,1 ʤ ʟʤʝʥʰʠʚ 

ʧʨʦʥʠʢʘʶʯʫ ʟʜʘʪʥʽʩʪʴ ʜʦ 50-70 % ʧʨʦʥʠʢʥʝʥʥʷ ʛʝʣʶ ʙʝʟ ʦʜʷʛʫ, ʥʘ ʚʽʜʩʪʘʥʽ 18,3 ʤ 
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ʣʠʰʝ 7 ʟ 36 ʧʦʩʪʨʽʣʽʚ ʟʤʦʛʣʠ ʧʨʦʥʠʢʥʫʪʠ ʚ ʛʝʣʴ. 

ɺʠʜ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ (ʟʚʠʯʘʡʥʘ ʯʠ ʥʝʣʝʪʘʣʴʥʘ), ʥʘʷʚʥʽʩʪʴ ʢʽʣʴʢʦʭ ʰʘʨʽʚ 

ʦʜʷʛʫ ʪʘ ʤʘʪʝʨʽʘʣ ʦʜʷʛʫ ʻ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʫ ʨʦʟʤʽʨʫ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʦʜʷʛʫ [173]. 

ɺʨʘʭʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʤʽʥʥʠʭ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʘʥʘʪʦʤʽʯʥʠʭ ʜʽʣʷʥʦʢ ʪʽʣʘ ʣʶʜʠʥʠ ʻ 

ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʽʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʽʤʽʪʘʮʽʾ ʪʽʣʘ ʣʶʜʠʥʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʨʝʣʴʻʬʫ ʪʽʣʘ ʪʘ 

ʽʤʽʪʘʮʽʾ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ, ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʦʱʦ [129, 131, 132, 147, 163, 184, 

198]. 

ʆʪʦʞ, ʦʜʷʛ ʻ ʝʣʝʤʝʥʪʦʤ, ʱʦ ʟʤʽʥʶʻ ʤʦʨʬʦʣʦʛʽʶ ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʚ ʮʽʣʦʤʫ 

ʨʘʥʦʚʫ ʙʘʣʽʩʪʠʢʫ [100, 115, 130, 159, 201]. ʄʘʣʘ ʯʠʩʝʣʴʥʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʪʝʤʠ ʥʘ ʬʦʥʽ ʚʠʷʚʣʝʥʠʭ ʬʘʢʪʽʚ ʻ ʢʨʠʪʠʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ 

ʝʢʩʧʝʨʪʥʽʡ ʩʬʝʨʽ ʽ ʧʦʪʨʝʙʫʻ ʧʝʨʝʦʮʽʥʢʠ ʚʠʢʦʥʘʥʠʭ ʙʘʣʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʘʞʣʠʚʠʡ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʘʤʦʩʪʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʜʷʛʫ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʚʽʜʩʪʨʽʣʽ ʚʽʜʽʨʚʘʥʦ ʚʽʜ ʧʽʜʣʝʛʣʦʛʦ ʪʽʣʘ ʯʠ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ, ʱʦ ʻ ʧʦʰʠʨʝʥʦʶ 

ʤʦʜʝʣʣʶ ʝʢʩʧʝʨʠʤʝʥʪʫ [2, 41, 42, 50] ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʢʨʠʚʣʝʥʥʷ 

ʢʘʨʪʠʥʠ ʧʦʰʢʦʜʞʝʥʥʷ. ʆʢʨʽʤ ʪʦʛʦ, ʱʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʧʨʦʙʣʝʤʘ 

ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʦʜʷʛʫ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʥʘʡʢʨʘʱʠʤʠ ʟʘʭʠʩʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫ ʚʠʧʘʜʢʫ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ. ʋʩʽ ʮʽ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ 

ʷʢʦʤʦʛʘ ʰʚʠʜʰʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʤʦʞʣʠʚʦ ʜʦʩʷʛʥʫʪʠ ʣʠʰʝ ʧʨʦʚʝʜʝʥʥʷʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʙʘʣʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʷʢʦʩʪʽ 

ʩʣʽʜʦʧʨʠʡʤʘʶʯʦʛʦ ʦʙôʻʢʪʫ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ 

ʯʠ ʪʽʣʘ ʧʦʤʝʨʣʦʾ ʦʩʦʙʠ ʪʘ ʦʜʷʛʫ ʯʠ ʰʘʨʽʚ ʦʜʷʛʫ, ʟʘʭʠʩʥʠʭ ʝʣʝʤʝʥʪʽʚ 

(ʙʨʦʥʝʞʠʣʝʪʠ ʪʦʱʦ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ, 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʦʜʥʽʡ ʪʝʟʽ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ [155]. 
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ʈʆɿɼɯʃ 2 

ɿɸɻɸʃʔʅɸ ʄɽʊʆɼʀʂɸ ɯ ʆʉʅʆɺʅɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

 

2.1. ɿʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʪʘ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʤʝʪʦʶ ʪʘ ʟʘʜʘʯʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʙʘʣʽʩʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʘʟʽ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʞʝʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʄɺʉ ʋʢʨʘʾʥʠ, 

ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʢʘʬʝʜʨʠ ʩʫʜʦʚʦʾ 

ʤʝʜʠʮʠʥʠ ʪʘ ʧʨʘʚʘ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ. 

ɿ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚʠʛʦʪʦʚʣʝʥʦ ʫ ʢʽʣʴʢʦʩʪʽ 120 ʦʜʠʥʠʮʴ ʞʝʣʘʪʠʥʦʚʽ 

ʙʣʦʢʠ ʟʘ ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʠʤ ʤʝʪʦʜʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ Fackler ʪʘ Malinowski [81]. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʣʦʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 10 % ʨʦʟʯʠʥ ʭʘʨʯʦʚʦʛʦ ʞʝʣʘʪʠʥʫ ʪʠʧʫ 

ɸ 270 Bloom (ʊʄ çJunca Gelatines SLè, ɯʩʧʘʥʽʷ), ʷʢʠʡ ʟʘʣʠʚʘʣʠ ʫ ʧʣʘʩʪʠʢʦʚʫ 

ʬʦʨʤʫ ʨʦʟʤʽʨʦʤ 30ʭ15ʭ15 ʩʤ. ʇʨʦʧʽʦʥʦʚʘ ʢʠʩʣʦʪʘ ʫ ʢʽʣʴʢʦʩʪʽ 5 ʤʣ/ʣ ʨʦʟʯʠʥʫ 

ʞʝʣʘʪʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʷʢ ʽʥʛʽʙʽʪʦʨ ʤʽʢʨʦʙʥʦʾ ʬʣʦʨʠ. ɹʣʦʢʠ ʫʪʨʠʤʫʚʘʣʠʩʷ 

ʥʝ ʤʝʥʰʝ 48 ʛʦʜʠʥ ʫ ʧʨʠʤʽʱʝʥʥʽ ʥʘ ʙʘʟʽ ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʟʽ ʩʪʘʙʽʣʴʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ +4Áʉ. 

ʅʘʜʘʣʽ ʙʣʦʢʠ ʧʦʢʨʠʚʘʣʠ ʧʨʦʟʦʨʦʶ ʧʦʣʽʝʪʠʣʝʥʦʚʦʶ ʧʣʽʚʢʦ  ʁʪʦʚʱʠʥʦʶ 

200 ʤʢʤ ʜʣʷ ʽʤʽʪʘʮʽʾ ʰʢʽʨʥʦʛʦ ʧʦʢʨʠʚʫ ʣʶʜʠʥʠ ʪʘ ʬʦʨʤʫʚʘʣʠ 4 ʨʽʚʥʦʟʥʘʯʥʽ 

ʛʨʫʧʠ ʙʣʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʧʦʢʨʠʚʫ (ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ ʧʦ 30 ʙʣʦʢʽʚ): ʙʝʟ ʰʘʨʫ 

ʦʜʷʛʫ, ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ (ʙʷʟʴ ʚʠʙʽʣʝʥʘ, 100% ʙʘʚʦʚʥʘ; ɼʉʊʋ 

29298-2005), ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ (ʜʞʠʥʩ 360, ʢʦʣʽʨ ʙʣʘʢʠʪʥʠʡ ˉ 4, 70% 

ʙʘʚʦʚʥʘ/30% ʧʦʣʽʝʩʪʝʨ, ʘʨʪʠʢʫʣ ˉ 4067) ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (ʚʽʥʽʣ ʰʪʫʯʥʘ 

ʰʢʽʨʘ, 9011 ʢʦʨʠʯʥʝʚʘ). 

ɺʽʜʩʪʨʽʣ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʪʨʦʾʚ çʌʦʨʪ 9ʈè (ʨʠʩ. 2.1ɸ, 2.2ɸ) 

ʪʘ çʌʦʨʪ 17ʈè (ʨʠʩ. 2.1ɹ, 2.2ɹ) ʩʧʦʨʷʜʞʝʥʠʭ ʧʘʪʨʦʥʘʤʠ ʜʣʷ ʧʨʠʩʪʨʦʾʚ 

ʪʨʘʚʤʘʪʠʯʥʦʾ ʜʽʾ ʇʅɼ-9, ʢʘʣʽʙʨ 9 ʤʤ ʈ.ɸ., ʚʠʨʦʙʥʠʢ ɽʨʤʘ-ɯʥʪʝʨ (ʋʢʨʘʾʥʘ). ʂʦʞʥʘ 
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ʛʨʫʧʘ ʙʣʦʢʽʚ ʧʦʜʽʣʝʥʘ ʥʘ ʜʚʽ ʧʽʜʛʨʫʧʠ ʧʦ 15 ʙʣʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽʩʪʦʣʝʪʫ ʟ 

ʷʢʦʛʦ ʚʠʢʦʥʫʚʘʣʠ ʧʦʩʪʨʽʣʠ. 

 

 

 

 

 

 

 

 

   ɸ         ɹ 

ʈʠʩ. 2.1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʽʩʪʦʣʝʪʽʚ: ɸ ï çʌʦʨʪ 9ʈè; ɹ ï çʌʦʨʪ 17ʈè 

 

ɺʽʜʩʪʨʽʣʠ ʚʠʢʦʥʫʚʘʣʠ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ ʙʣʦʢʫ ʟ 

ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʥʘ ʙʘʟʽ ʟʘʢʨʠʪʦʛʦ ʪʠʨʫ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʞʝʥʦʛʦ 

ʝʢʩʧʝʨʪʥʦʛʦ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʄɺʉ ʋʢʨʘʾʥʠ ʦʜʠʥʦʯʥʠʤ ʧʦʩʪʨʽʣʦʤ ʟ 

ʧʦʧʝʨʝʜʥʴʦʶ ʬʽʢʩʘʮʽʻʶ ʟʙʨʦʾ ʫ ʣʝʱʘʪʘʭ. ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ çʀɹʍ-731è 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʣʴʦʪʫ ʢʫʣʽ. ʇʦʩʪʨʽʣʠ ʚʠʢʦʥʫʚʘʣʠ 

ʟ ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ (ʧʦ 5 ʙʣʦʢʽʚ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʧʽʜʛʨʫʧʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ).  

 

 

 

 

 

 

 

 

     ɸ      ɹ 

ʈʠʩ. 2.2. ɼʫʣʴʥʽ ʟʨʽʟʠ ʧʽʩʪʦʣʝʪʽʚ: ɸ ï çʌʦʨʪ 9ʈè; ɹ ï çʌʦʨʪ 17ʈè 
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ɺʠʷʚʣʝʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ 

ʦʧʠʩʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ. 

ʆʟʥʘʢʠ ʜʽʾ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʧʦʩʪʨʽʣʫ ʫ ʚʠʛʣʷʜʽ ʨʦʟʨʠʚʽʚ, ʦʙʧʘʣʝʥʥʷ ʪʘ 

ʜʝʬʦʨʤʘʮʽʾ ʚʦʣʦʢʦʥ ʦʜʷʛʫ, ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ, ʧʦʨʦʰʠʥʦʢ ʥʝʟʛʦʨʽʣʦʛʦ ʧʦʨʦʭʫ, 

ʩʪʦʨʦʥʥʽʭ ʯʘʩʪʠʥʦʢ ʟʽ ʩʪʚʦʣʘ ʟʙʨʦʾ ʦʧʠʩʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦ-ʦʧʠʩʦʚʦʛʦ 

ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ: ʚʠʟʥʘʯʘʣʠ ʬʦʨʤʫ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʨʦʟʤʽʨʠ ʨʦʟʨʠʚʽʚ 

ʦʜʷʛʫ, ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ 

ʣʦʢʘʣʽʟʘʮʽʶ ʚʽʜʢʣʘʜʘʥʥʷ ʧʦʨʦʰʠʥʦʢ ʥʝʟʛʦʨʽʣʦʛʦ ʧʦʨʦʭʫ, ʢʽʧʪʷʚʠ ʪʘ ʩʪʦʨʦʥʥʽʭ 

ʯʘʩʪʠʥʦʢ ʥʘ ʦʜʷʟʽ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʤʫ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ ʣʶʜʠʥʠ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʢʠ ʽ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ, ʘ ʤʽʢʨʦʩʢʦʧʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʘ ʄɹʉ 10 ʟʽ ʟʙʽʣʴʰʝʥʥʷʤʠ ʚʽʜ 

Ĭ4,8 ʜʦ Ĭ56. 

ʆʙôʻʢʪʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʬʽʢʩʫʚʘʣʠ 

ʥʘ ʬʦʪʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ ʩʫʜʦʚʦʾ ʬʦʪʦʛʨʘʬʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʾ 

ʬʦʪʦʢʘʤʝʨʠ (çAlpha A6000 Sonyè), ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ï ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʤʝʨʠ çAxiocam 105 colorè, ʧʽʜôʻʜʥʘʥʦʾ ʜʦ ʤʽʢʨʦʩʢʦʧʘ çZeiss Primo Starè ʟ 

ʧʦʜʘʣʴʰʦʶ ʦʙʨʦʙʢʦʶ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Adobe ʈhʦtoshop CS 

5. 

ʂʦʤʽʪʝʪʦʤ ʟ ʙʽʦʝʪʠʢʠ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ (ʧʨʦʪʦʢʦʣ  ̄11 ʚʽʜ 03.12.2020 ʪʘ ʧʨʦʪʦʢʦʣ ˉ 5 ʚʽʜ 12.09.2023) 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʩʫʧʝʨʝʯʘʪʴ ʦʩʥʦʚʥʠʤ ʙʽʦʝʪʠʯʥʠʤ 

ʥʦʨʤʘʤ ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ, ʂʦʥʚʝʥʮʽʾ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ 

ʙʽʦʤʝʜʠʮʠʥʫ (1977), ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ɺʆʆɿ ʪʘ ʟʘʢʦʥʘʤ ʋʢʨʘʾʥʠ. 

 

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.2.1. ɺʠʚʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʫʪʚʦʨʶʚʘʣʘʩʷ ʧʨʠ 

ʧʦʩʪʨʽʣʽ ʚ ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ (ʞʝʣʘʪʠʥ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
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ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ Fackler ʪʘ Malinowski (1985) ï The total crack 

length method ï ʩʫʤʘ ʜʦʚʞʠʥʠ ʚʩʽʭ ʪʨʽʱʠʥ [81], Ragsdale ʪʘ Josselson (1988) ï The 

Facklerôs wound profile method ï ʩʫʤʘ ʜʦʚʞʠʥ ʜʚʦʭ ʥʘʡʜʦʚʰʠʭ ʪʨʽʱʠʥ [162] ʪʘ 

Schyma (1998) ï The polygon-procedure method ï ʩʫʤʘ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʢʽʥʮʝʚʠʤʠ 

ʪʦʯʢʘʤʠ ʫʩʽʭ ʪʨʽʱʠʥ [171]. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʫʚʘʣʠ ʧʦʧʝʨʝʯʥ ̔ʚʽʜʥʦʩʥʦ ʨʘʥʦʚʦʛʦ 

ʢʘʥʘʣʫ ʨʦʟʨʽʟʠ ʟ ʽʥʪʝʨʚʘʣʦʤ ʚ 1ʩʤ. 

 

 

2.2.2. ɺʠʚʯʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ 

ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʽʪʨʦʮʝʣʶʣʦʟʥʦʛʦ 

(ʙʝʟʜʠʤʥʦʛʦ) ʧʦʨʦʭʫ (ʥʽʪʨʦʛʣʽʮʝʨʠʥ ʪʘ ʩʪʘʙʽʣʽʟʘʪʦʨʠ ï ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ 

ʮʝʥʪʨʘʣʽʪʠ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʨʦʤʘʪʦʤʘʩʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ (ʘʧʘʨʘʪ 

Shimadzu GC-2010 Plus) ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʫ ʤʽʢʨʦʩʢʦʧʽʶ ʥʘ ʩʫʤʽʱʝʥʦʤʫ ɯʏ-ʌʫʨôʻ 

ʩʧʝʢʪʨʦʤʝʪʨʽ (ʘʧʘʨʘʪ Nicolet iN10 ʬʽʨʤʠ çThermo Fisher Scientificè) (ʨʠʩ.2.3ɸ). 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʢʣʘʜʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʜʷʟʽ 

ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʤʫ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ ʣʶʜʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʨʝʥʪʛʝʥʬʣʫʦʨʝʩʮʝʥʪʥʫ ʩʧʝʢʪʨʦʩʢʦʧʽʶ (ʘʧʘʨʘʪ ElvaX Plus) (ʨʠʩ.2.3ɹ). ʋʩʽ 

ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʙʘʟʽ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʄɺʉ ʋʢʨʘʾʥʠ. 

 

 

 

 

 

 

 

 

    ɸ        ɹ  

ʈʠʩ. 2.3. ɯʏ-ʌʫʨôʻ ʩʧʝʢʪʨʦʤʝʪʨ (ɸ); ʨʝʥʪʛʝʥʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʩʧʝʢʪʨʦʤʝʪʨ 

(ɹ). 
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2.2.3. ʄʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘ 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʡ ʫ ʣʽʮʝʥʟʽʡʥʦʤʫ 

ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʧʘʢʝʪʽ ñStatistica 6.0ò ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʦʮʽʥʢʠ. ʆʮʽʥʁʚʘʣʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʦʟʥʘʢʠ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, 

ʩʪʘʥʜʘʨʪʥʝ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʧʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʴ ʤʽʞ ʥʝʟʘʣʝʞʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʷ Mann-Whitnʝy, ʘ ʤʽʞ ʥʝʟʘʣʝʞʥʠʤʠ ʷʢʽʩʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ï ʟʘ ʬʦʨʤʫʣʦʶ Weber E.: 

t = 

21

21

21

2211_

21

2211

21

100
NN

N+N
³öö
÷

õ
ææ
ç

å

N+N

RN+RN
³

N+N

RN+RN

R-R
, 

ʜʝ, ʈ1 ʽ ʈ2 ï ʚʽʜʩʦʪʢʠ, ʟ ʷʢʠʤʠ ʟʫʩʪʨʽʯʘʚʩʷ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʧʦʢʘʟʥʠʢ; 

N1 ʽ N2 ï ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʚ ʛʨʫʧʘʭ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ. 

ɸʥʘʣʽʟ ʢʦʨʝʣʷʮʽʡ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ 

ʉʧʽʨʤʝʥʘ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʦʜʷʛʫ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʨʦʢʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ [1]. 
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ʈʆɿɼɯʃ 3 

ʆʇʀʉ ɺʆɻʅɽʇɸʃʔʅʀʍ ʇʆʐʂʆɼɾɽʅʔ ʆɼʗɻʋ ɿɸʇʆɼɯʗʅʀʍ 

ʇɯʉʊʆʃɽʊɸʄʀ ʅɽʃɽʊɸʃʔʅʆɰ ɼɯɰ çʌʆʈʊ-9ʈè ʊɸ çʌʆʈʊ-17ʈè 

 

 

3.1. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè 

 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ 

ʪʢʘʥʠʥʦʶ ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ʨʠʩ. 3.1. ɸ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ 

ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ ʚʽʜ 0,9 ʜʦ 1,1 ʩʤ ʚ ʜʽʘʤʝʪʨʽ. ʅʘʷʚʥʽ ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ ʱʦ 

ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʷʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘʢ ʽ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʤʽʨʘʤʠ ʚʽʜ 1,1 ʩʤ ʜʦ 2,4 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ 

ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʪʘ ʥʘʟʦʚʥʽ ʚ ʜʽʣʷʥʮʽ 

ʨʦʟʨʠʚʽʚ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ, ʜʝʱʦ ʟʚʝʨʥʫʪʽ ʚʩʝʨʝʜʠʥʫ (ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʢʫʣʽ) ʧʦ 

ʢʨʘʶ ʜʝʬʝʢʪʫ, ʙʽʣʴʰʽʩʪʴ ʚʦʣʦʢʦʥ ʟ ʦʟʥʘʢʘʤʠ ʦʙʧʘʣʝʥʥʷ. ʇʦ ʦʢʨʫʞʥʦʩʪʽ ʢʨʘʶ 

ʜʝʬʝʢʪʫ ʻ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦ-

ʩʽʨʦʛʦ ʢʦʣʴʦʨʽʚ ʥʘ ʰʠʨʠʥʫ ʜʦ 0,2-1,4 ʩʤ. 

 

 

 

 

 

 

 

 

      ɸ      ɹ        ɺ 

 

ʈʠʩ. 3.1. ʇʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ (ʙʘʚʦʚʥʘ) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 9ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ɸ), 25 ʩʤ (ɹ), 50 ʩʤ (ɺ). 
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ʅʘ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ (ʨʠʩ. 3.1. ɹ) ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 0,9 

ʜʦ 1,1 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, ʚʠʩʪʫʧʘʶʪʴ ʚ 

ʧʨʦʩʚʽʪ ʜʝʬʝʢʪʫ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ. ʅʘ ʜʽʣʷʥʢʘʭ ʥʘʚʢʦʣʦ ʜʝʬʝʢʪʫ ʜʽʘʤʝʪʨʦʤ ʜʦ 6 ʩʤ 

ʻ ʢʨʘʧʢʦʚʽ ʚʢʣʶʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʰʠʥʦʢ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʚ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜ 6 ʜʦ 14 ʰʪʫʢ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (ʨʠʩ. 3.1. ɺ) ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʝʬʝʢʪʫ 

ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 0,8 ʩʤ ʜʦ 1,0 ʩʤ. ʅʘʚʢʦʣʦ ʦʪʚʦʨʫ ʚʠʜʠʤʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʪʘ ʚʢʣʶʯʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʙʘʚʦʚʥʷʥʽʡ 

ʪʢʘʥʠʥʽ, ʱʦ ʧʦʢʨʠʚʘʻ ʙʣʦʢ ʙʘʣʽʩʪʠʯʥʦʛʦ ʛʝʣʶ, ʩʧʨʠʯʠʥʝʥʠʭ ʢʫʣʝʶ ʪʘ 

ʜʦʜʘʪʢʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʧʦʩʪʨʽʣʫ, ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ 

ʢʽʧʪʷʚʠ, ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʩʪʨʽʣʘʭ 

ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʩʪʨʽʣʽʚ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚ ʙʣʦʢʠ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ 

ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ʨʠʩ. 

3.2. ɸ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ ʚʽʜ 0,9 ʩʤ ʜʦ 

1,0 ʩʤ ʚ ʜʽʘʤʝʪʨʽ. ʈʦʟʨʠʚʠ ʜʞʠʥʩʦʚʦʾ ʪʢʘʥʠʥʠ ʚʽʜʩʫʪʥʽ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ ʥʝʨʽʚʥʽ, 

ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ, ʜʝʱʦ ʟʚʝʨʥʫʪʽ ʚʩʝʨʝʜʠʥʫ (ʚ 

ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʢʫʣʽ) ʧʦ ʢʨʘʶ ʜʝʬʝʢʪʫ, ʥʘ ʙʽʣʴʰʦʩʪʽ ʚʦʣʦʢʦʥ ʻ ʦʟʥʘʢʠ ʦʙʧʘʣʝʥʥʷ. 

ʇʦ ʦʢʨʫʞʥʦʩʪʽ ʢʨʘʶ ʜʝʬʝʢʪʫ ʻ ʣʝʜʴ ʧʦʤʽʪʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʢʣʘʜʘʥʥʷ 

ʢʽʧʪʷʚʠ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʽʚ ʥʘ ʰʠʨʠʥʫ ʜʦ 0,2-1,0 ʩʤ ʚʽʜ 

ʝʧʽʮʝʥʪʨʫ ʜʝʬʝʢʪʫ. 

ʅʘ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ (ʨʠʩ. 3.2. ɹ) ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 

0,8 ʩʤ ʜʦ 1,0 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, 

ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʜʝʬʝʢʪʫ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ. ʅʘ ʜʽʣʷʥʢʘʭ ʥʘʚʢʦʣʦ ʜʝʬʝʢʪʫ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 6 ʩʤ ʻ ʢʨʘʧʢʦʚʽ ʚʢʣʶʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʰʠʥʦʢ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ 

ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 4 ʜʦ 11 ʰʪʫʢ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (ʨʠʩ. 3.2. ɺ) ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʝʬʝʢʪʫ 

ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 0,8 ʩʤ ʜʦ 1,0 ʩʤ. ʅʘʚʢʦʣʦ ʦʪʚʦʨʫ ʚʠʜʠʤʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʪʘ ʚʢʣʶʯʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ. 



53 
 

 

 

 

 

 

 

 

 

 

       ɸ       ɹ      ɺ 

 

ʈʠʩ. 3.2. ʇʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ (ʜʞʠʥʩ) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 

9ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ɸ), 25 ʩʤ (ɹ), 50 ʩʤ (ɺ). 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʜʞʠʥʩʦʚʽʡ  

ʪʢʘʥʠʥʽ, ʱʦ ʧʦʢʨʠʚʘʻ ʙʣʦʢ ʙʘʣʽʩʪʠʯʥʦʛʦ ʛʝʣʶ, ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʻʶ ʢʫʣ ̔ ʪʘ 

ʜʦʜʘʪʢʦʚʠʭ ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ, ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʠʭ 

ʜʝʬʝʢʪʽʚ, ʧʣʦʱʽ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʪʘ ʧʦʨʦʰʠʥʦʢ ʥʘʚʢʦʣʦ ʜʝʬʝʢʪʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʥʘ ʜʦʩʣʽʜʞʝʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʰʢʽʨʟʘʤʽʥʥʠʢʦʤ ʥʘ 

ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ʨʠʩ. 3.3. ɸ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ 

ʨʦʟʤʽʨʦʤ ʚʽʜ 0,9 ʩʤ ʜʦ 1,1 ʩʤ ʚ ʜʽʘʤʝʪʨʽ. ʅʘʷʚʥʽ ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ, ʱʦ ʥʘʧʨʘʚʣʝʥʽ 

ʚ ʩʪʦʨʦʥʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘ ʟʜʝʙʽʣʴʰʦʛʦ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʤʽʨʘʤʠ ʚʽʜ 1,1 ʩʤ ʜʦ 2,4 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ 

ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʪʘ ʥʘʟʦʚʥʽ ʚ ʜʽʣʷʥʮʽ 

ʨʦʟʨʠʚʽʚ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ, ʜʝʱʦ ʟʚʝʨʥʫʪʽ ʚʩʝʨʝʜʠʥʫ (ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʢʫʣʽ) ʧʦ 

ʢʨʘʶ ʜʝʬʝʢʪʫ, ʙʽʣʴʰʽʩʪʴ ʚʦʣʦʢʦʥ ʟ ʦʟʥʘʢʘʤʠ ʦʙʧʘʣʝʥʥʷ. ʇʦ ʦʢʨʫʞʥʦʩʪʽ ʢʨʘʶ 

ʜʝʬʝʢʪʫ ʻ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦ-

ʩʽʨʦʛʦ ʢʦʣʴʦʨʽʚ ʥʘ ʰʠʨʠʥʫ ʜʦ 0,2-1,2 ʩʤ. 
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ʅʘ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ (ʨʠʩ. 3.3. ɹ) ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 

0,9 ʩʤ ʜʦ 1,0 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, 

ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʜʝʬʝʢʪʫ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ. ʅʘ ʜʽʣʷʥʢʘʭ ʥʘʚʢʦʣʦ ʜʝʬʝʢʪʫ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 6 ʩʤ ʻ ʢʨʘʧʢʦʚʽ ʧʦʦʜʠʥʦʢʽ ʚʢʣʶʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʰʠʥʦʢ ʪʝʤʥʦ-

ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 5 ʜʦ 10 ʰʪʫʢ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (ʨʠʩ. 3.3. ɺ) ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʝʬʝʢʪʫ 

ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 0,8 ʩʤ ʜʦ 1,0 ʩʤ. ʅʘʚʢʦʣʦ ʦʪʚʦʨʫ ʚʠʜʠʤʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʪʘ ʚʢʣʶʯʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ. 

 

 

 

 

 

 

 

 

  ɸ          ɹ               ɺ 

 

ʈʠʩ. 3.3. ʇʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ (ʰʢʨʽʟʘʤʽʥʥʠʢ) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 9ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ɸ), 25 ʩʤ (ɹ), 50 ʩʤ (ɺ). 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʾʭ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ 

ʰʢʽʨʟʘʤʽʥʥʠʢʫ ʱʦ ʧʦʢʨʠʚʘʻ ʙʣʦʢ ʙʘʣʽʩʪʠʯʥʦʛʦ ʛʝʣʶ ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʻʶ ʢʫʣ ̔ʪʘ 

ʩʫʧʫʪʥʽʭ ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ, ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʧʦʩʪʨʽʣʫ ʫ ʚʠʛʣʷʜʽ ʢʽʧʪʷʚʠ ʪʘ ʧʦʨʦʰʠʥʦʢ, ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʽ ʥʘʧʨʷʤʫ ʨʦʟʨʠʚʽʚ ʪʢʘʥʠʥʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 9ʈè ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ. 
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3.2. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè 

 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ 

ʪʢʘʥʠʥʦʶ ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ʨʠʩ. 3.4. ɸ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ 

ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ ʚʽʜ 0,9 ʩʤ ʜʦ 1,5 ʩʤ ʚ ʜʽʘʤʝʪʨʽ. ʅʘʷʚʥʽ ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ 

ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʷʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʤʽʨʘʤʠ ʚʽʜ 1,1 ʩʤ ʜʦ 2,4 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ 

ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʪʘ ʥʘʟʦʚʥʽ ʚ ʜʽʣʷʥʮʽ 

ʨʦʟʨʠʚʽʚ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ, ʜʝʱʦ ʟʚʝʨʥʫʪʽ ʚʩʝʨʝʜʠʥʫ (ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʢʫʣʽ) ʧʦ 

ʢʨʘʶ ʜʝʬʝʢʪʫ, ʙʽʣʴʰʽʩʪʴ ʚʦʣʦʢʦʥ ʟ ʦʟʥʘʢʘʤʠ ʦʙʧʘʣʝʥʥʷ. ʇʦ ʦʢʨʫʞʥʦʩʪʽ ʢʨʘʶ 

ʜʝʬʝʢʪʫ ʻ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦ-

ʩʽʨʦʛʦ ʢʦʣʴʦʨʽʚ ʥʘ ʰʠʨʠʥʫ ʜʦ 0,2-1,2 ʩʤ. 

 

 

 

 

 

 

 

 

  ɸ        ɹ             ɺ 

 

ʈʠʩ. 3.4. ʇʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ (ʙʘʚʦʚʥʘ) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 17ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ɸ), 25 ʩʤ (ɹ), 50 ʩʤ (ɺ). 

 

ʅʘ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ (ʨʠʩ. 3.4. ɹ) ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 

0,9 ʩʤ ʜʦ 1,2 ʩʤ. ʅʘʷʚʥʽ ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ 

ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʷʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʤʽʨʘʤʠ 

ʚʽʜ 0,5 ʩʤ ʜʦ 3,2 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, 



56 
 

ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʜʝʬʝʢʪʫ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ. ʅʘ ʜʽʣʷʥʢʘʭ ʥʘʚʢʦʣʦ ʜʝʬʝʢʪʫ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 6 ʩʤ ʻ ʢʨʘʧʢʦʚʽ ʚʢʣʶʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʰʠʥʦʢ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ 

ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 2 ʜʦ 18 ʰʪʫʢ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (ʨʠʩ. 3.4. ɺ) ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʝʬʝʢʪʫ 

ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 0,9 ʩʤ ʜʦ 1,0 ʩʤ. ɺ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʷʚʥʽ 

ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʷʢ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʤʽʨʘʤʠ ʚʽʜ 1,2 ʩʤ ʜʦ 2,0 ʩʤ. 

ʅʘʚʢʦʣʦ ʜʝʬʝʢʪʫ ʜʽʘʤʝʪʨʦʤ ʜʦ 6 ʩʤ ʻ ʢʨʘʧʢʦʚʽ ʚʢʣʶʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʦʦʜʠʥʦʢʠʭ 

ʧʦʨʦʰʠʥʦʢ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 1 ʜʦ 8 ʰʪʫʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʙʘʚʦʚʥʷʥʽʡ 

ʪʢʘʥʠʥʽ ʱʦ ʧʦʢʨʠʚʘʻ ʙʣʦʢ ʙʘʣʽʩʪʠʯʥʦʛʦ ʛʝʣʶ ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʻʶ ʢʫʣ ̔ʪʘ ʩʫʧʫʪʥʽʭ 

ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ, ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ, ʧʣʦʱʽ 

ʜʝʬʝʢʪʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 17ʈè ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ. 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ 

ʪʢʘʥʠʥʦʶ ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ʨʠʩ. 3.5. ɸ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ 

ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ ʚʽʜ 0,9 ʩʤ ʜʦ 1,1 ʩʤ ʚ ʜʽʘʤʝʪʨʽ. ʅʘʷʚʥʽ ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ 

ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʷʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʤʽʨʘʤʠ ʚʽʜ 1,2 ʩʤ ʜʦ 4,2 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ 

ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʪʘ ʥʘʟʦʚʥʽ ʚ ʜʽʣʷʥʮʽ 

ʨʦʟʨʠʚʽʚ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ, ʜʝʱʦ ʟʚʝʨʥʫʪʽ ʚʩʝʨʝʜʠʥʫ (ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʢʫʣʽ) ʧʦ 

ʢʨʘʶ ʜʝʬʝʢʪʫ, ʙʽʣʴʰʽʩʪʴ ʚʦʣʦʢʦʥ ʟ ʦʟʥʘʢʘʤʠ ʦʙʧʘʣʝʥʥʷ. ʇʦ ʦʢʨʫʞʥʦʩʪʽ ʢʨʘʶ 

ʜʝʬʝʢʪʫ ʻ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦ-

ʩʽʨʦʛʦ ʢʦʣʴʦʨʽʚ ʥʘ ʰʠʨʠʥʫ ʜʦ 0,2-0,8 ʩʤ. 

ʅʘ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ (ʨʠʩ. 3.5. ɹ) ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 

0,8 ʩʤ ʜʦ 0,9 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, 

ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʜʝʬʝʢʪʫ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ. ʅʘ ʜʽʣʷʥʢʘʭ ʥʘʚʢʦʣʦ ʜʝʬʝʢʪʫ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 4 ʩʤ ʻ ʢʨʘʧʢʦʚʽ ʚʢʣʶʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʰʠʥʦʢ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ 

ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 4 ʜʦ 10 ʰʪʫʢ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (ʨʠʩ. 3.5. ɺ) ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʝʬʝʢʪʫ 
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ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʽʘʤʝʪʨʦʤ 0,8 ʩʤ. ʅʘʚʢʦʣʦ ʦʪʚʦʨʫ ʚʠʜʠʤʠʭ ʟʘʙʨʫʜʥʝʥʴ 

ʪʘ ʚʢʣʶʯʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ. 

 

   

  ɸ        ɹ             ɺ 

 

ʈʠʩ. 3.5. ʇʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ (ʜʞʠʥʩ) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 

17ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ɸ), 25 ʩʤ (ɹ), 50 ʩʤ (ɺ). 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʜʞʠʥʩʦʚʽʡ 

ʪʢʘʥʠʥʽ, ʱʦ ʧʦʢʨʠʚʘʻ ʙʣʦʢ ʙʘʣʽʩʪʠʯʥʦʛʦ ʛʝʣʶ, ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʻʶ ʢʫʣ ̔ ʪʘ 

ʜʦʜʘʪʢʦʚʠʭ ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ, ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʠʭ 

ʜʝʬʝʢʪʽʚ, ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʪʘ ʧʦʨʦʰʠʥʦʢ ʥʘʚʢʦʣʦ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʥʘ ʜʦʩʣʽʜʞʝʥʠʭ ʜʠʩʪʘʥʮʽʷʭ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʰʢʽʨʟʘʤʽʥʥʠʢʦʤ 

ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ʨʠʩ. 3.6. ɸ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ 

ʨʦʟʤʽʨʦʤ ʚʽʜ 0,9 ʩʤ ʜʦ 1,1 ʩʤ ʚ ʜʽʘʤʝʪʨʽ. ʅʘʷʚʥʽ ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ ʱʦ ʥʘʧʨʘʚʣʝʥʽ 

ʚ ʩʪʦʨʦʥʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʷʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘʢ ʽ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʤʽʨʘʤʠ ʚʽʜ 1,0 ʩʤ ʜʦ 6,3 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ 

ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʪʘ ʥʘʟʦʚʥʽ ʚ ʜʽʣʷʥʮʽ 

ʨʦʟʨʠʚʽʚ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ, ʜʝʱʦ ʟʚʝʨʥʫʪʽ ʚʩʝʨʝʜʠʥʫ (ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʢʫʣʽ) ʧʦ 

ʢʨʘʶ ʜʝʬʝʢʪʫ, ʙʽʣʴʰʽʩʪʴ ʚʦʣʦʢʦʥ ʟ ʦʟʥʘʢʘʤʠ ʦʙʧʘʣʝʥʥʷ. ʇʦ ʦʢʨʫʞʥʦʩʪʽ ʢʨʘʶ 

ʜʝʬʝʢʪʫ ʻ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʪʘ ʯʦʨʥʦ-

ʩʽʨʦʛʦ ʢʦʣʴʦʨʽʚ ʥʘ ʰʠʨʠʥʫ ʜʦ 0,2-0,4 ʩʤ. 

ʅʘ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ (ʨʠʩ. 3.6. ɹ) ʥʘʷʚʥʽ ʜʝʬʝʢʪʠ ʪʢʘʥʠʥʠ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 
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0,8 ʩʤ ʜʦ 1,9 ʩʤ. ʅʘʷʚʥʽ ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ 

ʜʝʬʝʢʪʫ ʪʢʘʥʠʥʠ ʷʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʦʟʤʽʨʘʤʠ 

ʚʽʜ 1,4 ʩʤ ʜʦ 4,2 ʩʤ. ʂʨʘʾ ʧʦʰʢʦʜʞʝʥʴ ʥʝʨʽʚʥʽ, ʥʠʪʢʠ ʪʢʘʥʠʥʠ ʪʦʨʦʯʢʫʚʘʪʽ, 

ʚʠʩʪʫʧʘʶʪʴ ʚ ʧʨʦʩʚʽʪ ʜʝʬʝʢʪʫ, ʨʦʟʢʫʡʦʚʜʞʝʥʽ. ʅʘʚʢʦʣʦ ʦʪʚʦʨʫ ʚʠʜʠʤʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʪʘ ʚʢʣʶʯʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (ʨʠʩ. 3.6. ɺ) ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʝʬʝʢʪʫ 

ʪʢʘʥʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʜʽʘʤʝʪʨʦʤ 0,8 ʩʤ. ʅʘʚʢʦʣʦ ʦʪʚʦʨʫ ʚʠʜʠʤʠʭ ʟʘʙʨʫʜʥʝʥʴ 

ʪʘ ʚʢʣʶʯʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ. 

 

 

 

 

 

 

 

 

  ɸ      ɹ          ɺ 

 

ʈʠʩ. 3.6. ʇʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ (ʰʢʽʨʟʘʤʽʥʥʠʢ) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 17ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (ɸ), 25 ʩʤ (ɹ), 50 ʩʤ (ɺ). 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʾʭ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ 

ʰʢʽʨʟʘʤʽʥʥʠʢʫ ʱʦ ʧʦʢʨʠʚʘʻ ʙʣʦʢ ʙʘʣʽʩʪʠʯʥʦʛʦ ʛʝʣʶ ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʻʶ ʢʫʣ ̔ʪʘ 

ʩʫʧʫʪʥʽʭ ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ, ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʧʦʩʪʨʽʣʫ ʫ ʚʠʛʣʷʜʽ ʢʽʧʪʷʚʠ ʪʘ ʧʦʨʦʰʠʥʦʢ, ʪʘ ʢʽʣʴʢʦʩʪʽ ʽ 

ʥʘʧʨʷʤʫ ʨʦʟʨʠʚʽʚ ʪʢʘʥʠʥʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè 

ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ. 
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ʈʆɿɼɯʃ 4 

ʆʉʆɹʃʀɺʆʉʊɯ ʊɸ ɺɿɸɭʄʆɿɺôʗɿʂʀ ʇʆʂɸɿʅʀʂɯɺ ʇʈʀ 

ɺʆɻʅɽʇɸʃʔʅʀʍ ʇʆʐʂʆɼɾɽʅʅʗʍ, ɿɸʇʆɼɯʗʅʀʍ ʇɯʉʊʆʃɽʊɸʄʀ 

çʌʆʈʊ 9ʈè ɯ çʌʆʈʊ 17ʈè ʇʈʀ ʇʆʉʊʈɯʃɸʍ ɿ ʈɯɿʅʀʍ ɼʀʉʊɸʅʎɯʁ ɺ 

ʅɽɹɯʆʃʆɻɯʏʅʀʁ ɯʄɯʊɸʊʆʈ ʊɯʃɸ ʃʖɼʀʅʀ ʊɸ ʂʆʄʇʃɽʂʉʋ çʆɼʗɻ 

+ ʅɽɹɯʆʃʆɻɯʏʅʀʁ ɯʄɯʊɸʊʆʈ ʊɯʃɸ ʃʖɼʀʅʀè 

 

 

 

4.1. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ 

ʢʦʤʧʣʝʢʩ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘè ʪʘ ʦʢʨʝʤʦ ʚ ʽʤʽʪʘʪʦʨ 

ʪʽʣʘ ʣʶʜʠʥʠ  

 

ʇʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʩʪʨʽʣʫ ʟ ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʫ ʛʦʣʽ ʙʣʦʢʠ ʪʘ ʙʣʦʢʠ ʚʢʨʠʪʽ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʦʜʷʛʫ ʚ 100 % ʚʠʧʘʜʢʽʚ ʚʠʥʠʢʘʣʦ ʧʨʦʥʠʢʘʶʯʝ ʫʰʢʦʜʞʝʥʥʷ 

ʞʝʣʘʪʠʥʦʚʦʛʦ ʙʣʦʢʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ ʱʦʥʘʡʤʝʥʰʝ 1 ʩʤ 

(ʜʠʚ. ʪʘʙʣ. ɺ.4). 

ʇʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʩʪʨʽʣʫ ʟ ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʫ ʛʦʣʽ ʙʣʦʢʠ ʪʘ ʙʣʦʢʠ ʚʢʨʠʪʽ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʦʜʷʛʫ ʪʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʪʘ 50 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ 

ʙʘʚʦʚʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʫ 100 % ʚʠʧʘʜʢʽʚ ʚʠʥʠʢʘʣʦ ʧʨʦʥʠʢʘʶʯʝ 

ʫʰʢʦʜʞʝʥʥʷ ʞʝʣʘʪʠʥʦʚʦʛʦ ʙʣʦʢʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ 2 ʩʤ. 

ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʥʜʝʥʮʽʾ (ʨ=0.076 ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ) ʜʦ ʯʘʩʪʽʰʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ 2 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ 

ʚ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʚʧʨʠʪʫʣ, ʥʽʞ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (100 % ʪʘ 60 % ʚʽʜʧʦʚʽʜʥʦ), 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʚ ʙʘʚʦʚʥʷʥʫ ʪʢʘʥʠʥʫ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢ ʧʦʨʽʚʥʷʥʦ 

ʟ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ (100 %, 100 % ʪʘ 60 % ʚʽʜʧʦʚʽʜʥʦ), ʘ ʪʘʢʦʞ ʧʨʠ ʧʦʩʪʨʽʣʘʭ 

ʚ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʧʦʨʽʚʥʷʥʦ ʟ çʌʦʨʪ 

17ʈè (100 % ʪʘ 60 % ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. ɺ.5). 
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ʇʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʩʪʨʽʣʫ ʟ ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʫ 100 % ʚʠʧʘʜʢʽʚ ʚʠʥʠʢʘʣʦ ʧʨʦʥʠʢʘʶʯʝ 

ʫʰʢʦʜʞʝʥʥʷ ʞʝʣʘʪʠʥʦʚʦʛʦ ʙʣʦʢʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ 3 ʩʤ 

ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʪʘ ʙʣʦʢʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ. ʇʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʫ ʛʣʠʙʠʥʦʶ 3 ʩʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ (0 %). ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

- ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ (ʨ=0.076) ʜʦ ʯʘʩʪʽʰʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ 

ʛʣʠʙʠʥʦʶ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʠʡ ʙʣʦʢ ʚʧʨʠʪʫʣ, ʥʽʞ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ (100 % 

ʪʘ 60 % ʚʽʜʧʦʚʽʜʥʦ); 

- ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.036-0.007) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ ʢʘʥʘʣ 

ʛʣʠʙʠʥʦʶ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʠʡ ʙʣʦʢ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ, ʥʽʞ ʟ ʜʠʩʪʘʥʮʽʾ 

50 ʩʤ; ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ, ʥʽʞ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (100 % ʪʘ 0 %, 60 % ʪʘ 0 % 

ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʟ ʜʠʩʪʘʥʮʽʾ 

ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (80 % ʪʘ 0 %, 

80 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʟ 

ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ 

(100 % ʪʘ 0 %, 100 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ 

ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (100 % ʪʘ 0 %, 100 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); 

- ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.036 ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ 

ʢʘʥʘʣ ʛʣʠʙʠʥʦʶ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʫ ʛʦʣʠʡ ʙʣʦʢ ʧʦʨʽʚʥʷʥʦ ʟ 

ʙʣʦʢʘʤʠ ʚʢʨʠʪʠʤʠ ʙʘʚʦʚʥʷʥʦʶ, ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ 

(60 %, 0 %, 0 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ). 

ɼʣʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

- ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.036-0.007) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ ʢʘʥʘʣ 

ʛʣʠʙʠʥʦʶ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʠʡ ʙʣʦʢ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ, ʥʽʞ ʽʟ 25 ʩʤ ʪʘ 

ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ, ʥʽʞ ʽʟ 50 ʩʤ (100 % ʪʘ 0 %, 100 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 

25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (100 % ʪʘ 0 %, 100 % ʪʘ 0 % 

ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʟ ʜʠʩʪʘʥʮʽʾ 
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ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (100 % ʪʘ 

0 %, 100 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟ 

ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ 

(60 % ʪʘ 0 %, 60 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); 

- ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ (ʨ=0.076) ʜʦ ʯʘʩʪʽʰʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ 

ʛʣʠʙʠʥʦʶ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʫ ʛʦʣʽ ʙʣʦʢʠ, ʥʽʞ ʙʣʦʢʠ ʚʢʨʠʪʽ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ, ʙʣʦʢʠ ʚʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ, ʥʽʞ ʚʢʨʠʪʽ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ, ʘ ʪʘʢʦʞ ʙʣʦʢʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ, ʥʽʞ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (100 % ʪʘ 60 % ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ). 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ ʛʦʣʽ ʙʣʦʢʠ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ 

ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.036) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ ʢʘʥʘʣ ʛʣʠʙʠʥʦʶ 3 ʩʤ, ʥʽʞ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè (60 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ 

(ʨ=0.076) ʜʦ ʯʘʩʪʽʰʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ 

ʚʧʨʠʪʫʣ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ, ʥʽʞ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè (100 % ʪʘ 60 % ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. ɺ.6). 

ʇʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʩʪʨʽʣʫ ʟ ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʫ 100 % ʚʠʧʘʜʢʽʚ ʚʠʥʠʢʘʣʦ ʧʨʦʥʠʢʘʶʯʝ 

ʫʰʢʦʜʞʝʥʥʷ ʞʝʣʘʪʠʥʦʚʦʛʦ ʙʣʦʢʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ 4 ʩʤ 

ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʪʘ 50 ʩʤ 

ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʫ ʛʣʠʙʠʥʦʶ 4 ʩʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ (0 %). 

ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

- ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.007 ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ 

ʢʘʥʘʣ ʛʣʠʙʠʥʦʶ 4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʠʡ ʙʣʦʢ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ, ʥʽʞ 25 ʩʤ 

ʪʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ, ʥʽʞ 50 ʩʤ (100 % ʪʘ 0 %, 100 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 

25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (100 % ʪʘ 0 %, 100 % ʪʘ 0 % 

ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ 

ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (100 % ʪʘ 0 %, 100 % 

ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ (ʨ=0.076) ʜʦ ʯʘʩʪʽʰʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʘʥʦʚʦʛʦ 

ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ 4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʟ 
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ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ 

(40 % ʪʘ 0 %, 40 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); 

- ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.036 ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ 

ʢʘʥʘʣ ʛʣʠʙʠʥʦʶ 4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʫ ʛʦʣʽ ʙʣʦʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʙʣʦʢʘʤʠ 

ʚʢʨʠʪʠʤʠ ʙʘʚʦʚʥʦʶ (100 % ʪʘ 40 % ʚʽʜʧʦʚʽʜʥʦ), ʘ ʪʘʢʦʞ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ 

ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʯʠ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ, ʥʽʞ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ 

(100 %, 100 % ʪʘ 40 % ʚʽʜʧʦʚʽʜʥʦ). 

ɼʣʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

- ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.007 ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ 

ʢʘʥʘʣ ʛʣʠʙʠʥʦʶ 4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʠʡ ʙʣʦʢ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ, ʥʽʞ ʽʟ 25 ʩʤ 

ʪʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ, ʥʽʞ ʽʟ 50 ʩʤ (100 % ʪʘ 0 %, 100 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢ ʚʢʨʠʪʠʡ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 

25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (100 % ʪʘ 0 %, 100 % ʪʘ 0 % 

ʚʽʜʧʦʚʽʜʥʦ); 

- ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.016-0.007) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ ʢʘʥʘʣ 

ʛʣʠʙʠʥʦʶ 4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʫ ʛʦʣʠʡ ʙʣʦʢ, ʥʽʞ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʯʠ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢ (100 %, 20 % ʪʘ 0 %), ʘ ʪʘʢʦʞ ʙʘʚʦʚʥʷʥʫ ʪʢʘʥʠʥʫ, ʥʽʞ ʜʞʠʥʩʦʚʫ 

ʪʢʘʥʠʥʫ ʯʠ ʰʢʽʨʦʟʘʤʽʥʥʠʢ (100 %, 20 % ʪʘ 0 %). 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʯʠ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ (p<0.016-0.007) ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ 

ʢʘʥʘʣ ʛʣʠʙʠʥʦʶ 4 ʩʤ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ çʌʦʨʪ 9ʈè, ʥʽʞ çʌʦʨʪ 17ʈè (100 % ʪʘ 

20 %; 100 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ), ʪʘ ʯʘʩʪʽʰʝ ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ ʢʘʥʘʣ ʛʣʠʙʠʥʦʶ 

4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʽ ʚ ʙʣʦʢʠ ʚʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ çʌʦʨʪ 17ʈè, ʥʽʞ çʌʦʨʪ 9ʈè (100 % ʪʘ 40 % ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. 

ɺ.7). 

ʇʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʩʪʨʽʣʫ ʟ ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʪʘ 50 ʩʤ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʫ ʛʣʠʙʠʥʦʶ 

5 ʩʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ (0 %). ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 17ʈè ʪʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ ʛʣʠʙʠʥʦʶ 5 ʩʤ ʥʘʚʽʪʴ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 
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- ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ (ʨ=0.076) ʜʦ ʯʘʩʪʽʰʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ 

ʛʣʠʙʠʥʦʶ 5 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʠʡ ʙʣʦʢ ʚʧʨʠʪʫʣ, ʥʽʞ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ, ʪʘ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ, ʥʽʞ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ (40 % ʪʘ 0 %, 40 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ); 

- ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ (ʨ=0.076) ʜʦ ʯʘʩʪʽʰʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ 

ʛʣʠʙʠʥʦʶ 5 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʫ ʛʦʣʠʡ ʙʣʦʢ, ʥʽʞ ʫ ʙʣʦʢ ʧʦʢʨʠʪʠʡ 

ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʯʠ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (40 % ʪʘ 0 %, 40 % ʪʘ 0 % 

ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʽʩʥʫʻ ʪʝʥʜʝʥʮʽʷ (ʨ=0.076) ʜʦ ʯʘʩʪʽʰʦʛʦ ʫʪʚʦʨʝʥʥʷ 

ʜʝʬʝʢʪʫ ʛʣʠʙʠʥʦʶ 5 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʠʡ ʙʣʦʢ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ çʌʦʨʪ 9ʈè, 

ʥʽʞ çʌʦʨʪ 17ʈè (40 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. ɺ.8). 

ɼʝʬʝʢʪʠ ʛʣʠʙʠʥʦʶ 6 ʩʤ ʫʪʚʦʨʶʚʘʣʠʩʷ ʚ ʥʝʯʠʩʣʝʥʥʠʭ ʚʠʧʘʜʢʘʭ ʣʠʰʝ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʫ ʛʦʣʠʡ ʙʣʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè (ʜʠʚ. ʪʘʙʣ. 

ɺ.9). 

ɼʝʬʝʢʪʠ ʛʣʠʙʠʥʦʶ ʙʽʣʴʰʝ 6 ʩʤ ʥʝ ʫʪʚʦʨʶʚʘʣʠʩʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè. 

ʇʨʠ ʘʥʘʣʽʟʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ TCLM ʦʪʨʠʤʘʥʦʛʦ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʨʽʣʫ ʟ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 

1 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʫ CF ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ (p<0.05-0.01) 

ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ BB, DF ʪʘ LB (5.940Ñ1.438, 11.58Ñ1.70, 

10.00Ñ1.87 ʪʘ 9.240Ñ2.25 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʫ BB ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʦ (p<0.01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ LB 

(7.620Ñ0.736, 2.420Ñ0.638, 4.200Ñ0.543 ʪʘ 2.860Ñ0.799 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ 

(p<0.05-0.01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ DF ʧʦʨʽʚʥʷʥʦ ʟ CF ʪʘ 

LB (4.200Ñ0.543, 2.420Ñ0.638 ʪʘ 2.860Ñ0.799 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 

50 ʩʤ ʫ CF ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ (p<0.05) ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ 

DF ʪʘ LB (1.400Ñ0.292, 2.800Ñ0.812 ʪʘ 2.340Ñ0.820 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ ʫ DF ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ (p<0.05) ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ BB, CF ʪʘ LB (6.380Ñ0.920, 8.640Ñ1.060, 9.940Ñ1.696 ʪʘ 

8.320Ñ1.551 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʫ BB ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ 

(p<0.01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ LB (7.280Ñ1.701, 
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4.200Ñ0.656, 2.560Ñ0.541 ʪʘ 4.460Ñ0.669 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ (p<0.01) ʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ DF ʧʦʨʽʚʥʷʥʦ ʟ CF ʪʘ LB (2.560Ñ0.541, 

4.200Ñ0.656 ʪʘ 4.460Ñ0.669 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ ʫ BB 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ (p<0.01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ LB 

(1.760Ñ0.344 ʪʘ 1.180Ñ0.228 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʦʙʦʭ ʧʽʩʪʦʣʝʪʽʚ ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ (p<0,05-0,01) 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʝʞʘʭ ʫʩʽʭ ʛʨʫʧ ʦʢʨʽʤ LB ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʜʣʷ ʚʽʜʩʪʘʥʝʡ 

25-50 ʩʤ ʪʘ BB ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ-25 ʩʤ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè 

ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 

9ʈè ʫ BB ʚʧʨʠʪʫʣ, ʫ DF ʜʣʷ ʚʩʽʭ ʚʽʜʩʪʘʥʝʡ ʽ ʜʣʷ LB ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 

ʩʤ (11.58Ñ1.70 ʪʘ 8.640Ñ1.060, 10.00Ñ1.87 ʪʘ 6.380Ñ0.920, 4.200Ñ0.543 ʪʘ 

2.560Ñ0.541, 2.800Ñ0.812 ʪʘ 1.400Ñ0.524, 2.340Ñ0.820 ʪʘ 1.180Ñ0.228 ʚʽʜʧʦʚʽʜʥʦ) ʽ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʫ CF ʚʧʨʠʪʫʣ, ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʪʘ ʫ LB ʟ ʚʽʜʩʪʘʥʽ 50 

ʩʤ (9.940Ñ1.696 ʪʘ 5.940Ñ1.438, 4.200Ñ0.656 ʪʘ 2.420Ñ0.638, 4.460Ñ0.669 ʪʘ 

2.860Ñ0.799 ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. ɺ.28); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 2 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʫ BB 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ (p<0.01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ 

LB (5.640Ñ1.717, 2.340Ñ0.684, 1.060Ñ0.709 ʪʘ 2.280Ñ0.638 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ 

ʜʦʩʪʦʚʽʨʥʦ (p<0.05) ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ DF ʧʦʨʽʚʥʷʥʦ ʟ 

CF ʪʘ LB (1.060Ñ0.709, 2.340Ñ0.684 ʪʘ 2.280Ñ0.638 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʚʽʜʩʪʘʥʽ 50 ʩʤ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ (p<0.05) ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʫ BB ʧʦʨʽʚʥʷʥʦ ʟ CF (0.860Ñ0.611 ʪʘ 2.220Ñ1.006 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ (p<0.01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB ʯʠ CF ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB (10.80Ñ1.81, 

11.22Ñ2.38, 5.620Ñ1.043 ʪʘ 5.680Ñ1.497 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ (p<0.05-0.01) ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ DF 

ʧʦʨʽʚʥʷʥʦ ʟ BB ʪʘ LB (1.780Ñ1.026, 4.100Ñ0.644 ʪʘ 3.480Ñ0.792 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʦʙʦʭ ʧʽʩʪʦʣʝʪʽʚ ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ (p<0,05-0,01) ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʝʞʘʭ ʫʩʽʭ ʛʨʫʧ ʦʢʨʽʤ CF ʪʘ DF 
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ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʟ ʚʽʜʩʪʘʥʝʡ 25-50 ʩʤ, DF ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè 

ʟ ʚʽʜʩʪʘʥʝʡ 25-50 ʩʤ ʪʘ LB ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ-25 ʩʤ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ 

(p<0,05-0,01) ʙʽʣʴʰʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʫ CF ʟ 

ʚʽʜʩʪʘʥʽ 50 ʩʤ, DF ʪʘ LB ʚʧʨʠʪʫʣ (2.220Ñ1.006 ʪʘ 0.800Ñ0.235, 10.74Ñ1.81 ʪʘ 

5.620Ñ1.043, 11.22Ñ0.77 ʪʘ 5.680Ñ1.497 ʚʽʜʧʦʚʽʜʥʦ) ʽ ʜʦʩʪʦʚʽʨʥʦ (p<0,05) ʙʽʣʴʰʽ 

ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʫ LB ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ 

(3.480Ñ0.792 ʪʘ 2.280Ñ0.638 ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. ɺ.29); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʷʢ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 

17ʈè ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ (ʦʢʨʽʤ 

BB ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè). ɺ ʫʩʽʭ ʛʨʫʧʘʭ, ʦʢʨʽʤ CF, ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) 

ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè (BB 

15.60Ñ2.42 ʪʘ 11.30Ñ1.64, DF 10.04Ñ1.69 ʪʘ 3.200Ñ0.424, LB 9.500Ñ0.930 ʪʘ 

0.740Ñ0.684) (ʜʠʚ. ʪʘʙʣ. ɺ.30); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʷʢ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 

17ʈè ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ. ɺ ʫʩʽʭ 

ʛʨʫʧʘʭ, ʦʢʨʽʤ CF, ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè (BB 9.620Ñ3.549 ʪʘ 4.200Ñ1.759, 

DF 4.540Ñ0.684 ʪʘ 0.320Ñ0.716, LB 5.280Ñ1.548 ʪʘ 0) (ʜʠʚ. ʪʘʙʣ. ɺ.31); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 5 ʩʤ ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ BB ʪʘ DF (ʜʠʚ. ʪʘʙʣ. ɺ.32). 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 6 ʩʤ ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ BB (ʜʠʚ. ʪʘʙʣ. ɺ.33). 

ʇʨʠ ʘʥʘʣʽʟʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ FWPM ʦʪʨʠʤʘʥʦʛʦ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʨʽʣʫ ʟ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 

1 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) 

ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ CF ʧʦʨʽʚʥʷʥʦ ʟ BB ʪʘ DF 

(1.760Ñ0.207, 2.580Ñ0.377 ʪʘ 2.360Ñ0.114 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 

25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ (p<0,01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ 

BB ʧʦʨʽʚʥʷʥʦ ʟ CF DF LB (2.340Ñ0.261, 1.160Ñ0.182, 1.440Ñ0.195 ʪʘ 1.360Ñ0.336 
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ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ (p<0,05) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ DF 

ʧʦʨʽʚʥʷʥʦ ʟ CF (1.440Ñ0.195 ʪʘ 1.160Ñ0.182 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 

50 ʩʤ ʜʦʩʪʦʚʽʨʥʦ (p<0,05) ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ 

CF ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB (0.720Ñ0.045, 1.180Ñ0.303 ʪʘ 1.060Ñ0.305 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ ʜʦʩʪʦʚʽʨʥʦ (p<0,05) ʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ CF ʧʦʨʽʚʥʷʥʦ ʟ LB (1.780Ñ0.239 ʪʘ 

2.020Ñ0.045 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ (p<0,05) ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ LB 

(2.080Ñ0.148, 1.640Ñ0.167, 1.580Ñ0.277 ʪʘ 1.520Ñ0.259 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʦʙʦʭ ʧʽʩʪʦʣʝʪʽʚ ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʽ (p<0,05-0,01) ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʝʞʘʭ ʫʩʽʭ ʛʨʫʧ ʦʢʨʽʤ çʌʦʨʪ 9ʈè ʜʣʷ BB 

ʚʧʨʠʪʫʣ-25 ʩʤ, DF ʪʘ LB ï 25-50 ʩʤ ʪʘ ʦʢʨʽʤ çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ-25 ʩʤ ʜʣʷ BB, 

CF ʪʘ DF. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 

9ʈè ʪʘ çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʽ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʫ DF ʚʧʨʠʪʫʣ, ʚʽʜʩʪʘʥʽ 50 ʩʤ ʪʘ LB ʚʽʜʩʪʘʥʽ 50 ʩʤ 

(2.360Ñ0.114 ʪʘ 1.940Ñ0.261, 1.180Ñ0.303 ʪʘ 0.740Ñ0.241, 1.060Ñ0.305 ʪʘ 

0.660Ñ0.207 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʣʷ çʌʦʨʪ 17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʫ CF 

(1.640Ñ0.167 ʪʘ 1.160Ñ0.182 ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. ɺ.34). 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 2 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ 

ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB 

ʧʦʨʽʚʥʷʥʦ ʟ CF ʪʘ DF (3.240Ñ0.344, 2.400Ñ0.412 ʪʘ 2.760Ñ0.182 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ (p<0,01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB ʧʦʨʽʚʥʷʥʦ ʟ CF DF LB (2.160Ñ0.114, 1.240Ñ0.152, 

0.680Ñ0.444 ʪʘ 1.180Ñ0.164 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ DF ʧʦʨʽʚʥʷʥʦ ʟ CF ʪʘ LB (0.680Ñ0.444, 1.240Ñ0.152 ʪʘ 

1.180Ñ0.164 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ 

ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ LB 

ʧʦʨʽʚʥʷʥʦ ʟ BB ʪʘ DF (1.860Ñ0.251, 2.580Ñ0.130 ʪʘ 2.460Ñ0.404 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ (p<0,05) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB (1.940Ñ0.251, 1.140Ñ0.684 ʪʘ 
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1.500Ñ0.122 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʦʙʦʭ 

ʧʽʩʪʦʣʝʪʽʚ ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ (p<0,05-0,01) ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʤʝʞʘʭ ʫʩʽʭ ʛʨʫʧ ʦʢʨʽʤ çʌʦʨʪ 9ʈè ʜʣʷ CF, DF ʪʘ LB 25-50 ʩʤ ʪʘ çʌʦʨʪ 17ʈè ʜʣʷ 

DF 25-50 ʩʤ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 

9ʈè ʪʘ çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʽ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʫ BB, 50 ʩʤ ʫ DF ʪʘ ʚʧʨʠʪʫʣ ʽ 25 ʩʤ ʫ LB 

(3.240Ñ0.344 ʪʘ 2.580Ñ0.130, 0.940Ñ0.410 ʪʘ 0.460Ñ0.397, 2.860Ñ0.391 ʪʘ 

1.860Ñ0.251, 1.180Ñ0.164 ʪʘ 1.500Ñ0.122) (ʜʠʚ. ʪʘʙʣ. ɺ.35). 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʷʢ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 

17ʈè ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ (ʦʢʨʽʤ 

BB ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè). ɺ ʫʩʽʭ ʛʨʫʧʘʭ, ʦʢʨʽʤ CF, ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) 

ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè (BB 

3.640Ñ0.365 ʪʘ 3.180Ñ0.492, DF 3.020Ñ0.179 ʪʘ 1.980Ñ0.295, LB 3.040Ñ0.321 ʪʘ 

0.600Ñ0.561) (ʜʠʚ. ʪʘʙʣ. ɺ.36); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʷʢ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 

17ʈè ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ. ɺ ʫʩʽʭ 

ʛʨʫʧʘʭ, ʦʢʨʽʤ CF, ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè (BB 3.340Ñ0.336 ʪʘ 2.460Ñ0.733, 

DF 2.120Ñ0.130 ʪʘ 0.260Ñ0.581, LB 2.260Ñ0.434 ʪʘ 0) (ʜʠʚ. ʪʘʙʣ. ɺ.37); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 5 ʩʤ ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ BB ʪʘ DF (ʜʠʚ. ʪʘʙʣ. ɺ.38); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 6 ʩʤ ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ BB (ʜʠʚ. ʪʘʙʣ. ɺ.39). 

ʇʨʠ ʘʥʘʣʽʟʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ PPM ʦʪʨʠʤʘʥʦʛʦ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʨʽʣʫ ʟ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 

1 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ CF ʧʦʨʽʚʥʷʥʦ ʟ BB ʪʘ LB (6.900Ñ1.111, 9.300Ñ1.353 ʪʘ 

8.180Ñ1.073 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,01) 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ BB ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ LB (6.500Ñ0.505, 

3.300Ñ0.453, 3.760Ñ0.434 ʪʘ 3.680Ñ0.277 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 50 ʩʤ 
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ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ BB ʧʦʨʽʚʥʷʥʦ ʟ 

CF (2.940Ñ0.568 ʪʘ 2.040Ñ0.451 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ BB ʯʠ CF 

ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB (7.440Ñ0.635, 7.540Ñ0.780, 5.920Ñ0.729 ʪʘ 5.540Ñ0.416 

ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ BB ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ LB (5.720Ñ0.432, 4.060Ñ0.835, 

3.520Ñ0.638 ʪʘ 3.560Ñ0.351 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 50 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ 

(p<0,05) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ BB ʧʦʨʽʚʥʷʥʦ ʟ CF ʪʘ LB 

(2.480Ñ0.249, 2.100Ñ0.158 ʪʘ 1.900Ñ0.332 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʦʙʦʭ ʧʽʩʪʦʣʝʪʽʚ ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

(p<0,05-0,01) ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʝʞʘʭ ʫʩʽʭ ʛʨʫʧ ʦʢʨʽʤ çʌʦʨʪ 9ʈè ʜʣʷ DF 25-50 ʩʤ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 

17ʈè ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʫ BB, DF ʪʘ LB ʪʘ DF 50 ʩʤ (9.300Ñ1.353 ʪʘ 7.440Ñ0.635, 

7.980Ñ0.701 ʪʘ 5.920Ñ0.729, 8.180Ñ1.073 ʪʘ 5.540Ñ0.416, 2.860Ñ0.792 ʪʘ 1.940Ñ0.477 

ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. ɺ.40). 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 2 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʜʦʩʪʦʚʽʨʥʦ 

ʙʽʣʴʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ BB ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ 

LB (11.14Ñ0.65, 6.960Ñ1.346, 8.600Ñ0.292 ʪʘ 9.340Ñ0.713 ʚʽʜʧʦʚʽʜʥʦ) ʘ ʪʘʢʦʞ 

ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʣʷ CF ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB 

(6.960Ñ1.346, 8.600Ñ0.292 ʪʘ 9.340Ñ0.713 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 25 ʩʤ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ BB ʧʦʨʽʚʥʷʥʦ ʟ 

CF, DF ʪʘ LB (5.680Ñ0.807, 3.660Ñ0.546, 2.600Ñ1.468 ʪʘ 3.080Ñ0.311 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʣʷ CF ʧʦʨʽʚʥʷʥʦ ʟ LB 

(3.660Ñ0.546 ʪʘ 3.080Ñ0.311 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ BB ʯʠ CF 

ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB (8.800Ñ0.612, 7.900Ñ0.815, 6.360Ñ0.770 ʪʘ 5.720Ñ0.311); ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʦʙʦʭ ʧʽʩʪʦʣʝʪʽʚ ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ (p<0,05-0,01) ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʝʞʘʭ ʫʩʽʭ ʛʨʫʧ ʦʢʨʽʤ çʌʦʨʪ 9ʈè 

ʚʽʜʩʪʘʥʝʡ 25-50 ʩʤ ʜʣʷ CF, DF ʪʘ LB ʘ ʪʘʢʦʞ çʌʦʨʪ 17ʈè ʚʽʜʩʪʘʥʝʡ 25-50 ʩʤ ʜʣʷ 
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CF ʪʘ DF. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 

9ʈè ʪʘ çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʽ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʫ BB, DF ʪʘ LB ʪʘ DF 50 ʩʤ (11.14Ñ0.65 ʪʘ 

8.800Ñ0.612, 8.600Ñ0.292 ʪʘ 6.360Ñ0.770, 9.340Ñ0.713 ʪʘ 5.720Ñ0.311, 3.020Ñ0.444 

ʪʘ 1.500Ñ1.056 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ çʌʦʨʪ 17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʫ LB 

(3.760Ñ0.230 ʪʘ 3.080Ñ0.311 ʚʽʜʧʦʚʽʜʥʦ) (ʜʠʚ. ʪʘʙʣ. ɺ.41). 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 3 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʷʢ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 

17ʈè ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ (ʦʢʨʽʤ 

BB ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè). ɺ ʫʩʽʭ ʛʨʫʧʘʭ, ʦʢʨʽʤ CF, ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) 

ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè (BB 

11.50Ñ0.85 ʪʘ 8.960Ñ1.155, DF 8.960Ñ0.623 ʪʘ 5.040Ñ0.586, LB 9.240Ñ0.847 ʪʘ 

1.200Ñ1.286) (ʜʠʚ. ʪʘʙʣ. ɺ.42); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 4 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʷʢ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 

17ʈè ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ. ɺ ʫʩʽʭ 

ʛʨʫʧʘʭ, ʦʢʨʽʤ CF, ʜʦʩʪʦʚʽʨʥʦ (p<0,05-0,01) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè (BB 10.40Ñ2.78 ʪʘ 6.240Ñ1.396, 

DF 6.340Ñ0.493 ʪʘ 0.600Ñ1.342, LB 6.500Ñ1.277 ʪʘ 0) (ʜʠʚ. ʪʘʙʣ. ɺ.43); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 5 ʩʤ ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ BB ʪʘ DF (ʜʠʚ. ʪʘʙʣ. ɺ.44); 

ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 6 ʩʤ ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ BB (ʜʠʚ. ʪʘʙʣ. ɺ.45). 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʟʨʽʟʽ 1 ʩʤ (ʪʘʙʣ. 4.1.) ʚʠʷʚʠʚ ʧʝʨʝʚʘʞʘʥʥʷ ʨʦʟʤʽʨʽʚ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè, ʪʘ ʢʨʘʱʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʙʘʚʦʚʥʷʥʦʛʦ ʦʜʷʛʫ, ʦʢʨʽʤ ʚʠʧʘʜʢʫ ʧʦʩʪʨʽʣʫ ʚʧʨʠʪʫʣ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʦʞʥʠʥʠ ʥʘ ʟʨʽʟʽ 2 ʩʤ (ʪʘʙʣ. 4.2) ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè. ɺ 

ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʪʘ 50 ʩʤ ʚʽʜʤʽʯʘʻʪʴʩʷ ʾʾ 

ʟʤʝʥʰʝʥʥʷ. 
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ʊʘʙʣʠʮʷ 4.1 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM  ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 1 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 10,0-12,4 7,4-7,7 1,6-2,1 

ʌʦʨʪ 17ʈ 8,6-9,2 6,2-9,1 1,5-1,9 

CF 
ʌʦʨʪ 9ʈ 5,2-6,2 1,8-2,9 1,2-1,6 

ʌʦʨʪ 17ʈ 10,2-10,8 3,7-4,2 1,1-1,5 

DF 
ʌʦʨʪ 9ʈ 8,5-11,0 3,8-4,6 2,5-3,5 

ʌʦʨʪ 17ʈ 5,7-6,7 2,2-2,8 1,3-1,7 

LF 
ʌʦʨʪ 9ʈ 8,9-10,1 2,8-3,1 2,0-2,3 

ʌʦʨʪ 17ʈ 7,2-9,5 4,1-4,6 1,0-1,4 

ʇʨʠʤʽʪʢʠ ʪʫʪ ʽ ʥʘʜʘʣʽ: BB ï ʛʦʣʽ ʙʣʦʢʠ; CF ï ʙʣʦʢʠ ʚʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ 

ʪʢʘʥʠʥʦʶ; DF ï ʙʣʦʢʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ; LF ï ʙʣʦʢʠ ʚʢʨʠʪʽ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ. 

 

ʊʘʙʣʠʮʷ 4.2 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM  ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 2 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 12,2-15,8 4,8-5,8 0,7-1,0 

ʌʦʨʪ 17ʈ 9,2-12,1 3,9-4,4 0,7-1,2 

CF 
ʌʦʨʪ 9ʈ 6,7-12,2 1,7-2,7 2,0-2,5 

ʌʦʨʪ 17ʈ 9,8-13,5 2,0-3,7 0,6-1,0 

DF 
ʌʦʨʪ 9ʈ 10,0-11,7 0,8-1,3 1,2-2,4 

ʌʦʨʪ 17ʈ 4,9-6,0 2,0-2,3 0,6-0,7 

LF 
ʌʦʨʪ 9ʈ 11,0-11,5 2,0-2,6 1,0-1,4 

ʌʦʨʪ 17ʈ 5,3-6,3 3,6-4,0 0,6-0,7 
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ʅʘʜʘʣʽ ʧʨʠ ʦʙʨʦʙʮʽ ʜʘʥʠʭ ʟʨʽʟʫ ʥʘ ʛʣʠʙʠʥ ̔3 ʩʤ (ʪʘʙʣ. 4.3.) ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʦʨʦʞʥʠʥʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʪʘ 50 ʩʤ ʧʦʨʦʞʥʠʥʘ ʥʝ ʫʪʚʦʨʶʻʪʴʩʷ, ʦʢʨʽʤ 

ʧʦʩʪʨʽʣʽʚ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ ʛʦʣʽ ʙʣʦʢʠ. 

 

ʊʘʙʣʠʮʷ 4.3 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM  ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 3 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 14,1-17,6 0-2,9 0-0 

ʌʦʨʪ 17ʈ 10,2-11,4 0-0 0-0 

CF 
ʌʦʨʪ 9ʈ 5,9-7,2 0-0 0-0 

ʌʦʨʪ 17ʈ 8,6-8,8 0-0 0-0 

DF 
ʌʦʨʪ 9ʈ 9,4-9,9 0-0 0-0 

ʌʦʨʪ 17ʈ 2,8-3,4 0-0 0-0 

LF 
ʌʦʨʪ 9ʈ 8,7-9,7 0-0 0-0 

ʌʦʨʪ 17ʈ 0-1,2 0-0 0-0 

 

ʇʨʠ ʘʥʘʣʽʟʽ ʟʨʽʟʫ ʥʘ ʛʣʠʙʠʥ ̔4 ʩʤ (ʪʘʙʣ. 4.4.) ʚʠʷʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʙʣʦʢʘʭ ʧʨʠʢʨʠʪʠʭ ʦʜʷʛʦʤ ʪʘ ʙʣʦʢʘʭ 

ʚʽʜʩʪʨʽʣʷʥʠʭ ʟ çʌʦʨʪ 17ʈè. ʇʦʨʦʞʥʠʥʘ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ 

ʚʧʨʠʪʫʣ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 5 ʩʤ (ʪʘʙʣ. 4.5) ʚʠʷʚʣʝʥʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʫ 

ʛʦʣʽ ʙʣʦʢʠ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʟʨʽʟʽʚ ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (ʪʘʙʣ. 4.6) ʚʠʷʚʣʝʥʦ ʦʜʥʦʪʠʧʥʝ 

ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʥʘ 

ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʙʣʦʢʘʭ. ʅʘʡʙʽʣʴʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʪʠʤʯʘʩʦʚʽ ʧʦʨʦʞʥʠʥʠ 

ʬʽʢʩʫʶʪʴʩʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʥʝʧʦʢʨʠʪʽ ʪʢʘʥʠʥʘʤʠ ʙʣʦʢʠ. 
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ʊʘʙʣʠʮʷ 4.4 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM  ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 4 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 6,9-12,9 0-0 0-0 

ʌʦʨʪ 17ʈ 3,0-4,2 0-0 0-0 

CF 
ʌʦʨʪ 9ʈ 0-2,7 0-0 0-0 

ʌʦʨʪ 17ʈ 2,5-2,7 0-0 0-0 

DF 
ʌʦʨʪ 9ʈ 4,3-4,9 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 

LF 
ʌʦʨʪ 9ʈ 5,1-5,8 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 

 

ʊʘʙʣʠʮʷ 4.5 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM  ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 5 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 0-5,3 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 

CF 
ʌʦʨʪ 9ʈ 0-0 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 

DF 
ʌʦʨʪ 9ʈ 0-0 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 

LF 
ʌʦʨʪ 9ʈ 0-0 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 

 

ɼʘʥʽ ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʟʨʽʟʽ 2 ʩʤ (ʪʘʙʣ. 4.7.) ʚʢʘʟʫʶʪʴ 

ʥʘ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʟʤʽʨʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 
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ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ. ʈʦʟʤʽʨʠ ʧʦʨʦʞʥʠʥʠ ʥʘ ʜʠʩʪʘʥʮʽʷʭ 25 ʩʤ ʪʘ 50 ʩʤ ʻ ʤʘʡʞʝ 

ʪʘʢʠʤʠ ʞ ʪʘ ʜʝʱʦ ʟʤʝʥʰʫʶʪʴʩʷ. 

 

ʊʘʙʣʠʮʷ 4.6 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 1 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 2,5-2,8 2,4-2,4 0,8-0,9 

ʌʦʨʪ 17ʈ 2,3-2,4 2,0-2,1 0,8-1,0 

CF 
ʌʦʨʪ 9ʈ 1,6-1,9 1,0-1,3 0,7-0,7 

ʌʦʨʪ 17ʈ 1,7-1,9 1,5-1,7 0,8-0,9 

DF 
ʌʦʨʪ 9ʈ 2,3-2,4 1,5-1,5 1,1-1,3 

ʌʦʨʪ 17ʈ 1,8-2,2 1,3-1,8 0,6-0,9 

LF 
ʌʦʨʪ 9ʈ 2,4-2,7 1,2-1,5 0,9-1,2 

ʌʦʨʪ 17ʈ 2,0-2,0 1,4-1,6 0,5-0,8 

 

 

ʊʘʙʣʠʮʷ 4.7 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 2 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

1 2 3 4 5 

BB 
ʌʦʨʪ 9ʈ 2,9-3,4 2,1-2,2 0,4-0,7 

ʌʦʨʪ 17ʈ 2,5-2,7 1,9-2,0 0,6-0,7 

CF 
ʌʦʨʪ 9ʈ 2,4-2,7 1,2-1,3 1,0-1,2 

ʌʦʨʪ 17ʈ 2,0-2,8 1,0-1,8 0,5-0,5 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.7 

1 2 3 4 5 

DF 
ʌʦʨʪ 9ʈ 2,7-2,8 0,6-0,9 0,5-1,3 

ʌʦʨʪ 17ʈ 2,3-2,6 1,0-1,6 0,4-0,4 

LF 
ʌʦʨʪ 9ʈ 2,9-3,1 1,1-1,3 0,5-1,0 

ʌʦʨʪ 17ʈ 1,7-2,0 1,5-1,6 0,4-0,4 

 

ʅʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 3 ʩʤ (ʪʘʙʣ. 4.8.) ʚʠʷʚʣʝʥʦ, ʱʦ ʪʠʤʯʘʩʦʚʫ ʧʦʨʦʞʥʠʥʫ 

ʩʬʦʨʤʦʚʘʥʦ ʪʽʣʴʢʠ ʥʘ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʚʧʨʠʪʫʣ ʥʘ ʚʩʽʭ ʛʨʫʧʘʭ ʙʣʦʢʽʚ ʪʘ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʟ 25 ʩʤ. ɿʘ ʨʦʟʤʽʨʘʤʠ 

ʪʠʤʯʘʩʦʚʽ ʧʦʨʦʞʥʠʥʠ ʟʙʽʣʴʰʝʥʽ ʪʽʣʴʢʠ ʫ ʧʽʩʪʦʣʝʪʘ çʌʦʨʪ 9ʈè, ʫ ʚʩʽʭ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ ʟ ʥʝʟʥʘʯʥʠʤʠ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʘʙʦ ʪʘʢʠʤ ʞ ʷʢ ʽ ʥʘ ʟʨʽʟʽ 2 ʩʤ. 

 

ʊʘʙʣʠʮʷ 4.8 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 3 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 3,7-3,8 0,0-1,8 0,0-0,0 

ʌʦʨʪ 17ʈ 2,7-3,6 0,0-0,0 0,0-0,0 

CF 
ʌʦʨʪ 9ʈ 2,5-2,6 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 2,7-3,0 0,0-0,0 0,0-0,0 

DF 
ʌʦʨʪ 9ʈ 2,9-3,1 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 1,9-2,1 0,0-0,0 0,0-0,0 

LF 
ʌʦʨʪ 9ʈ 3,0-3,2 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-1,1 0,0-0,0 0,0-0,0 

 

ɯ ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ ʫ 4 ʩʤ (ʪʘʙʣ. 4.9.) ʚʠʷʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 

17ʈè. ʅʘ ʙʣʦʢʘʭ ʟ ʧʦʢʨʠʪʪʷʤ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʘ, 
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ʧʦʨʦʞʥʠʥʘ ʚʟʘʛʘʣʽ ʥʝ ʫʪʚʦʨʶʚʘʣʘʩʷ. 

 

ʊʘʙʣʠʮʷ 4.9 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 4 ʩʤ 

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 3,1-3,7 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 2,2-2,7 0,0-0,0 0,0-0,0 

CF 
ʌʦʨʪ 9ʈ 0,0-2,2 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 1,5-1,8 0,0-0,0 0,0-0,0 

DF 
ʌʦʨʪ 9ʈ 2,0-2,2 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

LF 
ʌʦʨʪ 9ʈ 2,2-2,4 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

 

ʅʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 5 ʩʤ (ʪʘʙʣ. 4.10.) ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʤʘʣʘ ʤʽʩʮʝ ʪʽʣʴʢʠ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʚʧʨʠʪʫʣ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè. 

 

ʊʘʙʣʠʮʷ 4.10 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 5 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

1 2 3 4 5 

BB 
ʌʦʨʪ 9ʈ 0,0-3,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

CF 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.10 

 

1 2 3 4 5 

DF 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

LF 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 1 ʩʤ (ʪʘʙʣ. 4.11) ʧʦʢʘʟʘʚ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ. ʅʘʡʙʽʣʴʰʽ ʨʦʟʤʽʨʠ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʠʧʘʜʢʘʭ 

ʧʦʩʪʨʽʣʫ ʫ ʛʦʣʽ ʙʣʦʢʠ. 

 

ʊʘʙʣʠʮʷ 4.11 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 1 ʩʤ 

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 8,4-10,4 6,0-6,9 2,7-3,2 

ʌʦʨʪ 17ʈ 7,0-7,7 5,3-6,0 2,3-2,5 

CF 
ʌʦʨʪ 9ʈ 6,6-7,7 3,1-3,7 1,8-2,1 

ʌʦʨʪ 17ʈ 7,2-7,8 3,2-4,4 2,0-2,2 

DF 
ʌʦʨʪ 9ʈ 7,4-8,4 3,6-4,2 2,7-3,5 

ʌʦʨʪ 17ʈ 5,3-6,6 3,0-4,0 1,5-2,4 

LF 
ʌʦʨʪ 9ʈ 7,9-8,9 3,5-3,8 2,1-2,9 

ʌʦʨʪ 17ʈ 5,4-5,7 3,4-3,8 1,6-2,2 

 

ʇʨʠ ʦʛʣʷʜʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʟʨʽʟʽ 2 ʩʤ (ʪʘʙʣ. 4.12) ʚʠʷʚʣʝʥʦ 

ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ. 

ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʪʘ 50 ʩʤ ʨʦʟʤʽʨʠ ʧʦʨʦʞʥʠʥʠ ʣʠʰʘʶʪʴʩʷ 
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ʧʨʠʙʣʠʟʥʦ ʪʘʢʠʤʠ ʞ ʘʙʦ ʪʨʦʭʠ ʟʤʝʥʰʫʶʪʴʩʷ. 

 

ʊʘʙʣʠʮʷ 4.12 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 2 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 10,6-11,4 5,4-5,9 2,4-3,7 

ʌʦʨʪ 17ʈ 8,3-8,8 4,2-5,2 1,5-1,8 

CF 
ʌʦʨʪ 9ʈ 7,3-7,5 3,2-4,0 2,3-2,9 

ʌʦʨʪ 17ʈ 7,3-8,7 3,0-4,4 2,5-3,5 

DF 
ʌʦʨʪ 9ʈ 8,5-8,7 3,1-3,2 2,9-3,4 

ʌʦʨʪ 17ʈ 5,7-6,8 3,4-3,8 1,2-2,3 

LF 
ʌʦʨʪ 9ʈ 9,1-9,9 2,9-3,1 2,1-2,4 

ʌʦʨʪ 17ʈ 5,7-5,9 3,7-3,9 2,0-2,7 

 

ʅʘ ʟʨʽʟʽ ʛʣʠʙʠʥʦʶ 3 ʩʤ (ʪʘʙʣ. 4.13) ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʬʦʨʤʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ, ʦʢʨʽʤ ʚʠʧʘʜʢʫ ʧʦʩʪʨʽʣʫ ʚ ʛʦʣʽ ʙʣʦʢʠ ʟ ʚʽʜʩʪʘʥʽ 

25 ʩʤ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè. ʈʦʟʤʽʨʠ ʧʦʨʦʞʥʠʥʠ ʣʠʰʘʶʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʪʘʢʠʤʠ ʞ ʷʢ ʥʘ ʟʨʽʟʽ 2 ʩʤ.  

 

ʊʘʙʣʠʮʷ 4.13 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 3 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

1 2 3 4 5 

BB 
ʌʦʨʪ 9ʈ 10,7-12,1 0,0-4,6 0,0-0,0 

ʌʦʨʪ 17ʈ 8,2-9,1 0,0-0,0 0,0-0,0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.13 
 

1 2 3 4 5 

CF 
ʌʦʨʪ 9ʈ 7,1-7,3 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 7,2-7,5 0,0-0,0 0,0-0,0 

DF 
ʌʦʨʪ 9ʈ 8,6-9,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 4,5-5,3 0,0-0,0 0,0-0,0 

LF 
ʌʦʨʪ 9ʈ 8,9-9,3 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-1,9 0,0-0,0 0,0-0,0 

 

ʅʘ ʟʨʽʟʽ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʛʣʠʙʠʥʦʶ 4 ʩʤ (ʪʘʙʣ. 4.14) ʚʠʷʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ 

ʨʦʟʤʽʨʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 17ʈè. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʷʢ ʪʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʞʠʥʩʦʚʦʾ ʪʢʘʥʠʥʠ ʯʠ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʘ, ʧʦʨʦʞʥʠʥʘ ʥʝ ʫʪʚʦʨʶʚʘʣʘʩʷ ʚʟʘʛʘʣʽ. 

 

ʊʘʙʣʠʮʷ 4.14 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 4 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 8,9-10,4 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 5,5-5,9 0,0-0,0 0,0-0,0 

CF 
ʌʦʨʪ 9ʈ 0,0-4,7 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 4,0-6,0 0,0-0,0 0,0-0,0 

DF 
ʌʦʨʪ 9ʈ 6,1-6,5 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

LF 
ʌʦʨʪ 9ʈ 6,4-7,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʨʽʟʫ ʛʣʠʙʠʥʦʶ 5 ʩʤ ʚʠʷʚʣʝʥʦ, ʱʦ ʪʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ 
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ʬʦʨʤʫʚʘʣʘʩʷ ʣʠʰʝ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʫ ʙʣʦʢʠ ʙʝʟ ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè (ʪʘʙʣ. 4.15). 

 

ʊʘʙʣʠʮʷ 4.15 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ ʟʨʽʟʫ 5 ʩʤ  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 0,0-8,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

CF 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

DF 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

LF 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʣʘ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʛʣʠʙʠʥʠ ʨʘʥʦʚʠʭ ʢʘʥʘʣʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʝʪʦʜʠʢ The total crack length method, The Facklerôs wound profile method ʪʘ The 

polygon-procedure method ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ ʡʦʛʦ ʟʨʽʟʫ ʚ ʥʝʙʽʦʣʦʛʽʯʥʦʤʫ 

ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ ʣʶʜʠʥʠ ʷʢ ʦʢʨʝʤʦ ʪʘʢ ʽ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ 

ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè, ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ ʥʝʣʝʪʘʣʴʥʦʾ ʜʽʾ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ. 
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4.2. ʆʩʦʙʣʠʚʦʩʪʽ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ 

ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʻʶ 

ʜʦʜʘʪʢʦʚʠʭ ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ 

 

ɸʥʘʣʽʟ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚʠʷʚʠʚ 

ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ, ʷʢ ʫ ʟʨʘʟʢʠ ʛʦʣʠʭ ʙʣʦʢʽʚ, ʪʘʢ ʽ ʟʨʘʟʢʠ ʧʦʢʨʠʪʽ 

ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ, ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʚʠʷʚʣʷʣʠ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ (100 % ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ, ʷʢ ʫ ʟʨʘʟʢʠ ʛʦʣʠʭ ʙʣʦʢʽʚ, ʪʘʢ ʽ ʟʨʘʟʢʠ 

ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ, ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʚʠʷʚʣʷʣʠ ʪʽʣʴʢʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ (100 % ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ, ʷʢ ʫ ʟʨʘʟʢʠ ʛʦʣʠʭ ʙʣʦʢʽʚ, ʪʘʢ ʽ ʟʨʘʟʢʠ 

ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ, ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʥʝ ʚʠʷʚʣʷʣʠ ʷʢ ʤʘʢʨʦ- ʪʘʢ ʽ ʤʽʢʨʦʩʢʦʧʽʯʥʦ (100 % 

ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ). 

ɸʥʘʣʽʟ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚʠʷʚʠʚ 

ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ, ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʚʠʷʚʣʷʣʠ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʪʘ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ (100 % ʚ ʦʙʦʭ 

ʚʠʧʘʜʢʘʭ), ʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢ ʢʽʧʪʷʚʫ 

ʚʠʷʚʣʷʣʠ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (100 % ʚ 

ʦʙʦʭ ʚʠʧʘʜʢʘʭ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ, ʷʢ ʫ ʟʨʘʟʢʠ ʛʦʣʠʭ ʙʣʦʢʽʚ, ʪʘʢ ʽ ʟʨʘʟʢʠ 

ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ, ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʚʠʷʚʣʷʣʠ ʪʽʣʴʢʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ (100 % ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ, ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʥʝ ʚʠʷʚʣʷʣʠ ʷʢ ʤʘʢʨʦ- 
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ʪʘʢ ʽ ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʽ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢ (100 % ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ) ʪʘ ʚʠʷʚʣʷʣʠ ʪʽʣʴʢʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʪʘ ʙʣʦʢʠ ʚʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ (100 % ʚ ʦʙʦʭ 

ʚʠʧʘʜʢʘʭ). 

ʇʦʨʽʚʥʷʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ 

çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʚʠʷʚʠʣʦ ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʪʘ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ 

(100 % ʪʘ 0 % ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ (100 % ʪʘ 0 % ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚʽʜʧʦʚʽʜʥʦ). 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʧʣʦɦ̔  ʜʝʬʝʢʪʫ ʧʦʢʘʟʘʚ, ʱʦ: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ-9ʈè ʥʘ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ (p<0,05-0,01) ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʥʘ ʛʦʣʠʭ ʙʣʦʢʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʜʞʠʥʩʦʚʦʶ 

ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (3,210Ñ0,478, 1,842Ñ0,477 ʪʘ 1,072Ñ0,175 ʩʤ2 

ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ (p<0,05 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ) ʧʣʦʱʽ 

ʜʝʬʝʢʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʚʦʚʥʷʥʦʶ ʪʘ 

ʜʞʠʥʩʦʚʦʶ (1,072Ñ0,175, 2,406Ñ1,345 ʪʘ 1,842Ñ0,477 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ-9ʈè ʥʘ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ (p<0,05-0,01) ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʥʘ ʙʣʦʢʘʭ ʧʦʢʨʠʪʠʭ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ 

ʧʦʨʽʚʥʷʥʦ ʫʩʽʤʘ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ (1,348Ñ0,203, 2,256Ñ0,480, 2,094Ñ0,376 ʪʘ 

2,668Ñ0,285 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ (p<0,05) ʥʘ ʙʣʦʢʘʭ 

ʧʦʢʨʠʪʠʭ ʙʘʚʦʚʥʷʥʦ ʁ ʪʢʘʥʠʥʦ  ʁ ʧʦʨʽʚʥʷʥʦ ʟʽ ʜʞʠʥʩʦʚʦʶ (2,094Ñ0,376 ʪʘ 

2,668Ñ0,285 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ-9ʈè ʥʘ ʚʽʜʩʪʘʥʽ 50 ʩʤ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ (p<0,01 ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ) ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʥʘ ʙʣʦʢʘʭ ʟ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ 

ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʚʦʚʥʷʥʦʶ ʪʘ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ (1,580Ñ0,280, 2,272Ñ0,257 ʪʘ 

2,376Ñ0,411 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʧʨʠ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʩʪʨʽʣʫ ʟ çʌʦʨʪ-9ʈè 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (p<0,01 ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ) ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʟ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ 

50 ʩʤ (3,210Ñ0,478, 2,256Ñ0,480 ʪʘ 1,936Ñ0,554 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ), ʤʝʥʰʽ ʧʨʠ 
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ʧʦʩʪʨʽʣʘʭ ʫ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʟ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʪʘ 25 ʩʤ (1,842Ñ0,477 ʪʘ 

2,668Ñ0,285 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʤʝʥʰʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ 

(1,072Ñ0,175 ʪʘ 1,580Ñ0,280 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʥʘ ʚʽʜʩʪʘʥʽ ʧʨʠʪʫʣ ʙʫʜʴ ʷʢʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʯʠ 

ʪʝʥʜʝʥʮʽʡ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʛʨʫʧʘʤʠ; 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʥʘ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ (p<0,05) ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʥʘ ʙʣʦʢʘʭ ʧʦʢʨʠʪʠʭ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʦʣʠʤʠ ʙʣʦʢʘʤʠ ʪʘ ʙʣʦʢʘʤʠ ʧʦʢʨʠʪʠʤʠ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ 

(1,654Ñ0,188, 2,272Ñ0,257 ʪʘ 5,132Ñ2,606 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʥʘ ʚʽʜʩʪʘʥʽ 50 ʩʤ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ (p<0,01) ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʥʘ ʛʦʣʠʭ ʙʣʦʢʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʫʩʽʤʘ ʽʥʰʠʤʠ 

ʛʨʫʧʘʤʠ (2,772Ñ0,285, 1,990Ñ0,000, 1,570Ñ0,000 ʪʘ 1,570Ñ0,000 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ), ʪʘ 

ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘ ʙʣʦʢʘʭ ʧʦʢʨʠʪʠʭ ʙʘʚʦʚʥʷʥʦ ʁʪʢʘʥʠʥʦ  ʁʧʦʨʽʚʥʷʥʦ 

ʟ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (1,990Ñ0,000, 1,570Ñ0,000 ʪʘ 

1,570Ñ0,000 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʧʨʠ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʩʪʨʽʣʫ ʟ çʌʦʨʪ 17ʈè 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ (p<0,05) ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (2,272Ñ0,257 ʪʘ 

2,772Ñ0,285 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ), ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ 

ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʟ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (3,190Ñ1,377 ʪʘ 

1,990Ñ0,000 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ), ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ (p<0,05) ʧʨʠ ʧʦʩʪʨʽʣʘʭ 

ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʟ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ 

50 ʩʤ (2,386Ñ0,542, 1,654Ñ0,188 ʪʘ 1,570Ñ0,000 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ), ʜʦʩʪʦʚʽʨʥʦ 

ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ (p<0,01) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟ 

ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (2,376Ñ0,411 ʪʘ 1,570Ñ0,000 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ (p<0,05) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʧʦʨʽʚʥʷʥʦ ʟ 

50 ʩʤ (5,132Ñ2,606 ʪʘ 1,570Ñ0,000 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ). 

ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ, ʱʦʜʦ ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʤʽʞ ʧʽʩʪʦʣʝʪʘʤʠ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè ʚʠʷʚʠʣʦ ʪʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ: ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (p<0,05-0,01) 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ çʌʦʨʪ 9ʈè ʧʦʨʽʚʥʷʥʦ ʟ çʌʦʨʪ 17ʈè 
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ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʚʧʨʠʪʫʣ, ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʟ 

ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʪʘ 50 ʩʤ (3,210Ñ0,478 ʪʘ 2,282Ñ0,398 ʩʤ2, 2,668Ñ0,285 ʪʘ 

1,654Ñ0,188 ʩʤ2, 2,376Ñ0,411 ʪʘ 1,570Ñ0,000 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ); ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ 

(p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʧʦʨʽʚʥʷʥʦ ʟ çʌʦʨʪ 

9ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʪʘ ʙʣʦʢʽʚ ʧʦʢʨʠʪʠʭ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʚʧʨʠʪʫʣ ʽ 25 ʩʤ (2,772Ñ0,285 ʪʘ 1,936Ñ0,554 ʩʤ2, 

2,376Ñ0,411 ʪʘ 1,072Ñ0,175 ʩʤ2, 5,132Ñ2,606 ʪʘ 1,348Ñ0,203 ʩʤ2 ʚʽʜʧʦʚʽʜʥʦ). 

ɸʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʥʘʚʢʦʣʦ ʚʭʽʜʥʦʛʦ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʚʠʷʚʠʚ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʚʽʜʤʽʯʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʥʽʞ ʛʦʣʽ 

ʙʣʦʢʠ ʪʘ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ (2,200Ñ1,483, 0 ʪʘ 0 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʙʫʜʴ ʷʢʠʭ ʜʦʩʪʦʚʨʽʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʯʠ 

ʪʝʥʜʝʥʮʽʡ ʥʝ ʚʠʷʚʣʝʥʦ; 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ ʚʽʜʤʽʯʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05) 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ 

ʪʢʘʥʠʥʦʶ ʥʽʞ ʽʥʰʽ ʛʨʫʧʠ ʙʣʦʢʽʚ (3,000Ñ1,732, 0, 0 ʪʘ 0 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʩʪʨʽʣʫ ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (p<0,05) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʥʽʞ 25 ʯʠ 50 ʩʤ (2,200Ñ1,483, 0 ʪʘ 0 

ʚʽʜʧʦʚʽʜʥʦ); 

ɸʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʥʘʚʢʦʣʦ ʚʭʽʜʥʦʛʦ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʚʠʷʚʠʚ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʚʽʜʤʽʯʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʥʽʞ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʯʠ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢ (0, 3,000Ñ1,000 ʪʘ 4,000Ñ0,000 ʚʽʜʧʦʚʽʜʥʦ), ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ 

(p<0,01) ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʥʽʞ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (1,800Ñ1,789 ʪʘ 4,000Ñ0,000 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʚʽʜʤʽʯʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,01) 

ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʥʽʞ ʙʣʦʢʠ ʧʦʢʨʠʪʽ 
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ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʯʠ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (0, 3,200Ñ1,095 ʪʘ 3,400Ñ1,342 

ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʯʠ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (0, 3,200Ñ1,095 ʪʘ 3,400Ñ1,342 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ ʙʫʜʴ ʷʢʠʭ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʯʠ 

ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ; 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʩʪʨʽʣʫ ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (p<0,01-0,05) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ 

ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʟ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʥʽʞ 25 ʩʤ ʯʠ 50 ʩʤ (3,000Ñ1,000, 0 ʪʘ 0 

ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ 

ʥʽʞ 50 ʩʤ ʪʘ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʥʽʞ 50 ʩʤ (4,000Ñ0,000, 0 ʪʘ 3,400Ñ1,342, 0 ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʜʘʥʠʭ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʤʽʞ ʧʽʩʪʦʣʝʪʘʤʠ çʌʦʨʪ 9ʈè 

ʪʘ çʌʦʨʪ 17ʈè ʚʠʷʚʠʣʦ ʜʦʩʪʦʚʽʨʥʽ (p<0,01-0,05) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

çʌʦʨʪ 17ʈè ʟ ʚʽʜʩʪʘʥʽ ʚʧʨʠʪʫʣ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ (3,000Ñ1,000 ʪʘ 0, 4,000Ñ0,000 ʪʘ 2,200Ñ1,483 ʚʽʜʧʦʚʽʜʥʦ), ʧʨʠ 

ʧʦʩʪʨʽʣʽ ʟ 25 ʩʤ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ 

(3,200Ñ1,095 ʪʘ 0,400Ñ0,548, 3,400Ñ1,342 ʪʘ 0 ʚʽʜʧʦʚʽʜʥʦ). 

ɺ ʪʘʙʣʠʮʽ 4.16 ʥʘʚʝʜʝʥʽ ʤʝʞʽ ʧʨʦʮʝʥʪʠʣʴʥʦʛʦ ʨʦʟʤʘʭʫ ʧʦʢʘʟʥʠʢʽʚ ʧʣʦʱʽ 

ʜʝʬʝʢʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʥʝʙʽʦʣʦʛʽʯʥʽ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 

9ʈè ʪʘ çʌʦʨʪ 17ʈè. 

 

ʊʘʙʣʠʮʷ 4.16 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʧʣʦʱʽ ʜʝʬʝʢʪʫ 

(ʩʤ2) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʥʝʙʽʦʣʦʛʽʯʥʽ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 

9ʈè ʪʘ çʌʦʨʪ 17ʈè  

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

1 2 3 4 5 

BB 
ʌʦʨʪ 9ʈ 2,97-3,54 1,99-2,46 1,57-2,46 

ʌʦʨʪ 17ʈ 2,46-2,46 1,99-2,46 2,46-2,98 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.16 

1 2 3 4 5 

CF 
ʌʦʨʪ 9ʈ 1,57-3,54 1,99-2,46 1,99-2,46 

ʌʦʨʪ 17ʈ 2,46-2,98 1,99-2,98 1,99-1,99 

DF 
ʌʦʨʪ 9ʈ 1,57-1,99 2,46-2,98 1,99-2,46 

ʌʦʨʪ 17ʈ 1,99-2,98 1,57-1,57 1,57-1,57 

LF 
ʌʦʨʪ 9ʈ 0,88-1,20 1,20-1,57 1,57-1,57 

ʌʦʨʪ 17ʈ 1,99-2,46 4,83-5,54 1,57-1,57 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 4.16 ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè 

ʧʣʦʱʘ ʜʝʬʝʢʪʫ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ. ʊʘʢʘ 

ʞ ʩʘʤʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʥʘ ʙʣʦʢʘʭ 

ʧʦʢʨʠʪʠʭ ʙʘʚʦʚʥʦʶ ʪʘ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʫ ʙʣʦʢʠ 

ʚʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʥʘʚʧʘʢʠ ʪʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʟ çʌʦʨʪ 17ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ 

25 ʩʤ ʧʣʦʱʘ ʜʝʬʝʢʪʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʪʘ ʟʥʦʚʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟ çʌʦʨʪ 17ʈè ʥʘ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʧʣʦʱʘ ʜʝʬʝʢʪʫ ʥʘʚʧʘʢʠ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʪʘ ʟʥʦʚʫ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 

50 ʩʤ. 

ɺ ʪʘʙʣʠʮʽ 4.17 ʥʘʚʝʜʝʥʽ ʤʝʞʽ ʧʨʦʮʝʥʪʠʣʴʥʦʛʦ ʨʦʟʤʘʭʫ ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ 

ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʥʝʙʽʦʣʦʛʽʯʥʽ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʟ ʧʽʩʪʦʣʝʪʽʚ 

çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè 

ɿ ʪʘʙʣʠʮʽ 4.17 ʚʠʜʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʚ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʫ ʙʣʦʢʠ 

ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʨʦʟʨʠʚʠ ʚʽʜʩʫʪʥʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʩʪʨʽʣʽʚ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʜʝ ʧʨʠʩʫʪʥʽ ʨʦʟʨʠʚʠ ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ 

ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʨʦʟʨʠʚʠ ʥʘʷʚʥʽ ʥʘ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʟ ʦʙʦʭ 

ʧʽʩʪʦʣʝʪʽʚ ʪʘ ʥʘʷʚʥʽ ʨʦʟʨʠʚʠ ʥʘ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 
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17ʈè. 

ʊʘʙʣʠʮʷ 4.17 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ 

ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ (ʰʪ.) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʥʝʙʽʦʣʦʛʽʯʥʽ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʟ 

ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè 

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

CF 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-1,0 3,0-4,0 

ʌʦʨʪ 17ʈ 0,0-3,0 2,0-4,0 0,0-0,0 

DF 
ʌʦʨʪ 9ʈ 0,0-0,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 2,0-4,0 0,0-0,0 0,0-0,0 

LF 
ʌʦʨʪ 9ʈ 2,0-3,0 0,0-0,0 0,0-0,0 

ʌʦʨʪ 17ʈ 4,0-4,0 4,0-4,0 0,0-0,0 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʦʩʦʚʥʦ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʰʢʦʜʞʝʥʴ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + 

ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʻʶ ʜʦʜʘʪʢʦʚʠʭ ʯʠʥʥʠʢʽʚ 

ʧʦʩʪʨʽʣʫ, ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ, ʧʣʦʱʽ ʜʝʬʝʢʪʫ 

ʪʘ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè 

ʪʘ çʌʦʨʪ 17ʈè ʥʘ ʜʠʩʪʘʥʮʽʷʭ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ. 

 

 

4.3. ʆʩʦʙʣʠʚʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ ʥʘ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʽ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ 

ʪʽʣʘ ʣʶʜʠʥʠè 

 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʚʽʜʢʣʘʜʘʥʥʷ ʩʚʠʥʮʷ ʚʠʷʚʠʚ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʟ çʌʦʨʪ 9ʈè ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ 
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ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ LB ʧʦʨʽʚʥʷʥʦ ʟ BB, CF, DF (68.40Ñ7.50, 94.00Ñ0.71, 

87.60Ñ7.30 ʪʘ 83.00Ñ6.71 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ 

ʤʝʥʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ CF ʧʦʨʽʚʥʷʥʦ ʟ BB, DF, LB 

(51.80Ñ11.23, 73.60Ñ7.02, 71.20Ñ5.81 ʪʘ 71.20Ñ5.81 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (p<0,01) ʝʣʝʤʝʥʪʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚ BB, CF, DF 

ʚʧʨʠʪʫʣ ʥʽʞ ʥʘ 25 ʩʤ (94.00Ñ0.71 ʪʘ 73.60Ñ7.02, 87.60Ñ7.30 ʪʘ 51.80Ñ11.23, 

83.00Ñ6.71 ʪʘ 71.20Ñ5.81 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ ʜʣʷ BB ʪʘ CF 

(94.00Ñ0.71 ʪʘ 62.60Ñ17.24, 87.60Ñ7.30 ʪʘ 40.60Ñ23.78 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʟ çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ 

ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ LB ʧʦʨʽʚʥʷʥʦ ʟ BB ʪʘ CF (84.00Ñ1.73, 90.60Ñ3.65 ʪʘ 

91.00Ñ2.12 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,01) 

ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ LB ʧʦʨʽʚʥʷʥʦ ʟ BB, CF, DF (47.20Ñ6.61, 

75.00Ñ14.97, 75.00Ñ7.35 ʪʘ 78.40Ñ4.16 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ 

ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ LB ʧʦʨʽʚʥʷʥʦ 

ʟ CF ʪʘ DF (48.20Ñ7.60, 75.40Ñ23.51 ʪʘ 73.20Ñ11.17 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (p<0,05-0,01) ʝʣʝʤʝʥʪʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚ CF, DF ʪʘ LB 

ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ (91.00Ñ2.12 ʪʘ 75.00Ñ7.35, 88.40Ñ3.13 ʪʘ 78.40Ñ4.16, 

84.00Ñ1.73 ʪʘ 47.20Ñ6.61 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (84.00Ñ1.73 ʪʘ 

48.20Ñ7.60 ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʚʠʷʚʣʝʥʦ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʫ LB ʟ ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʪʘ 50 ʩʤ (71.20Ñ5.81 ʪʘ 47.20Ñ6.61, 

67.20Ñ4.66 ʪʘ 48.20Ñ7.60 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05-0,01) ʟʥʘʯʝʥʥʷ 

ʝʣʝʤʝʥʪʫ ʚʠʷʚʣʝʥʦ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʫ CF ʟ ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʪʘ 50 ʩʤ 

ʪʘ LB ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (75.00Ñ7.35 ʪʘ 51.80Ñ11.23, 75.40Ñ23.51 ʪʘ 40.60Ñ23.78, 

84.00Ñ1.73 ʪʘ 68.40Ñ7.50 ʚʽʜʧʦʚʽʜʥʦ). 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʽʟʘ ʚʠʷʚʠʚ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʟ çʌʦʨʪ 9ʈè ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ 
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ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB ʧʦʨʽʚʥʷʥʦ ʟ LB (4.400Ñ0.548 ʪʘ 20.40Ñ5.81 

ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ 

ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ CF ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB (24.80Ñ6.83, 15.20Ñ3.35 ʪʘ 

15.20Ñ3.35 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ 

(p<0,05) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ CF ʧʦʨʽʚʥʷʥʦ ʟ LB (36.20Ñ19.92 ʪʘ 

9.800Ñ8.955 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ "ʌʦʨʪ 

9ʈ" ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ (p<0,05-0,01) 

ʝʣʝʤʝʥʪʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚ BB ʪʘ CF ʚʧʨʠʪʫʣ, ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ 50 ʩʤ 

(4.400Ñ0.548, 17.60Ñ3.36, 25.40Ñ18.06 ʪʘ 10.40Ñ8.26, 24.80Ñ6.83, 36.20Ñ19.92 

ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʟ çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05-0,01) 

ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ LB ʧʦʨʽʚʥʷʥʦ ʟ BB, CF ʪʘ DF (13.60Ñ1.52, 

8.200Ñ2.588, 7.200Ñ2.280 ʪʘ 8.800Ñ2.490 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 

25 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ LB 

ʧʦʨʽʚʥʷʥʦ ʟ BB, CF ʪʘ DF (45.00Ñ7.58, 18.20Ñ12.21, 19.40Ñ2.61 ʪʘ 12.80Ñ1.92 

ʚʽʜʧʦʚʽʜʥʦ) ʪʘ CF ʧʦʨʽʚʥʷʥʦ ʟ DF (19.40Ñ2.61 ʪʘ 12.80Ñ1.92 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ LB ʧʦʨʽʚʥʷʥʦ ʟ BB, CF ʪʘ DF (42.40Ñ7.16, 14.40Ñ15.11, 

20.00Ñ18.43 ʪʘ 14.60Ñ8.73 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

(p<0,05-0,01) ʝʣʝʤʝʥʪʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚ CF, DF, LB ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ 

(7.200Ñ2.280 ʪʘ 19.40Ñ2.61, 8.800Ñ2.490 ʪʘ 12.80Ñ1.92, 13.60Ñ1.52 ʪʘ 45.00Ñ7.58 

ʚʽʜʧʦʚʽʜʥʦ) ʪʘ LB ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (13.60Ñ1.52 ʪʘ 42.40Ñ7.16 

ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʚʠʷʚʣʝʥʦ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʫ LB ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ (20.40Ñ5.81 ʪʘ 13.60Ñ1.52 

ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 

17ʈè ʫ BB ʚʧʨʠʪʫʣ (8.200Ñ2.588 ʪʘ 4.400Ñ0.548 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ LB ʟ ʜʠʩʪʘʥʮʽʡ 

25 ʪʘ 50 ʩʤ (45.00Ñ7.58 ʪʘ 15.20Ñ3.35, 42.40Ñ7.16 ʪʘ 9.800Ñ8.955 ʚʽʜʧʦʚʽʜʥʦ). 
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ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʚʽʜʢʣʘʜʘʥʥʷ ʮʠʥʢʫ ʚʠʷʚʠʚ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʟ çʌʦʨʪ 9ʈè ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ 

(p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ LB 

(6.200Ñ3.899, 21.20Ñ4.868, 13.40Ñ2.61 ʪʘ 13.60Ñ2.70 ʚʽʜʧʦʚʽʜʥʦ), ʪʘ ʜʦʩʪʦʚʽʨʥʦ 

(p<0,05) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ CF ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB 

(21.20Ñ4.868, 13.40Ñ2.61 ʪʘ 13.60Ñ2.70 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ 

ʟ çʌʦʨʪ 9ʈè ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʫ BB ʧʦʨʽʚʥʷʥʦ ʟ CF ʪʘ LB (12.00Ñ2.35, 23.20Ñ7.22 ʪʘ 23.00Ñ4.85 

ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʟ 

ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ (p<0,05-0,01) ʝʣʝʤʝʥʪʘ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚ CF ʪʘ DF ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ (2.000Ñ2.000 ʪʘ 21.20Ñ4.868, 

3.400Ñ4.775 ʪʘ 13.40Ñ2.61 ʚʽʜʧʦʚʽʜʥʦ), BB, CF ʪʘ LB ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ 

ʧʦʨʽʚʥʷʥʦ ʟ 50 ʩʤ (1.600Ñ0.548 ʪʘ 12.00Ñ2.35, 2.000Ñ2.000 ʪʘ 23.20Ñ7.22, 

11.20Ñ7.50 ʪʘ 23.00Ñ4.85 ʚʽʜʧʦʚʽʜʥʦ), ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚ BB ʪʘ LB ʟ 25 ʩʤ ʧʦʨʽʚʥʷʥʦ 

ʟ 50 ʩʤ (6.200Ñ3.899 ʪʘ 12.00Ñ2.35, 13.60Ñ2.70 ʪʘ 23.00Ñ4.85 ʚʽʜʧʦʚʽʜʥʦ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʟ çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,01) ʟʥʘʯʝʥʥʷ 

ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB ʧʦʨʽʚʥʷʥʦ ʟ CF, DF ʪʘ LB (0, 1.800Ñ0.837, 

3.600Ñ2.074 ʪʘ 2.400Ñ0.548 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ ʷʢ 25 ʩʤ ʪʘʢ ʽ 

50 ʩʤ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ (p<0,05) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʚʠʷʚʣʝʥʦ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ BB 

ʧʦʨʽʚʥʷʥʦ ʟ DF ʪʘ LB (3.400Ñ2.510, 8.200Ñ1.643, 7.800Ñ1.924 ʪʘ 5.800Ñ1.924, 

10.40Ñ2.07, 8.600Ñ0.894 ʚʽʜʧʦʚʽʜʥʦ); ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʟ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

(p<0,05-0,01) ʝʣʝʤʝʥʪʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʧʦʨʽʚʥʷʥʦ ʟ 25 ʩʤ ʪʘ 50 ʩʤ ʜʣʷ BB, 

DF ʪʘ LB (0, 3.400Ñ2.510, 5.800Ñ1.924 ʪʘ 3.600Ñ2.074, 8.200Ñ1.643, 10.40Ñ2.07 ʪʘ 

2.400Ñ0.548, 7.800Ñ1.924, 8.600Ñ0.894 ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ (p<0,05-0,01) ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʚʠʷʚʣʝʥʦ ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʫ BB ʚʧʨʠʪʫʣ ʪʘ ʚʽʜʩʪʘʥʽ 50 ʩʤ (1.600Ñ0.548 

ʪʘ 0,12.00Ñ2.35 ʪʘ 5.800Ñ1.924 ʚʽʜʧʦʚʽʜʥʦ), CF 25 ʪʘ 50 ʩʤ (21.20Ñ4.868 ʪʘ 

5.600Ñ7.701, 23.20Ñ7.22 ʪʘ 4.600Ñ7.057 ʚʽʜʧʦʚʽʜʥʦ), DF 25 ʩʤ (13.40Ñ2.61 ʪʘ 
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8.200Ñ1.643 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ LB 25 ʪʘ 50 ʩʤ (13.60Ñ2.70 ʪʘ 7.800Ñ1.924, 23.00Ñ4.85 

ʪʘ 8.600Ñ0.894 ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʚʽʜʢʣʘʜʘʥʥʷ ʤʽʜʽ ʙʫʜʴ ʷʢʠʭ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚ̔ ʜʤʽʥʥʦʩʪʝʡ ʯʠ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʝʥʥʷ ʜʠʬʝʥʽʣʘʤʽʥʫ ʪʘ ʮʝʥʪʨʘʣʽʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚʠʷʚʠʚ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʚʠʷʚʣʷʣʠ ʫ 100 % ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʪʽʣʴʢʠ ʫ ʛʦʣʽ ʙʣʦʢʠ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʪʢʘʥʠʥ ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʥʝ ʚʠʷʚʣʝʥʦ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ (0 % ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʚʠʷʚʣʷʣʠ ʫ 100 % 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʛʦʣʽ ʙʣʦʢʠ ʪʘ ʙʣʦʢʠ ʚʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʫ 

ʙʣʦʢʠ ʚʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʘʙʦ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʘʤʠ ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ 

ʥʝ ʚʠʷʚʣʝʥʦ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ (0 % ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʥʝ ʚʠʷʚʣʷʣʠ ʫ 

ʞʦʜʥʦʤʫ ʟ ʚʽʜʩʪʨʽʣʷʥʠʭ ʙʣʦʢʽʚ (0 % ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ); 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʝʥʥʷ ʜʠʬʝʥʽʣʘʤʽʥʫ ʪʘ ʮʝʥʪʨʘʣʽʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʚʠʷʚʠʚ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʪʘ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʥʝ 

ʚʠʷʚʣʷʣʠ ʫ ʞʦʜʥʦʤʫ ʟ ʚʽʜʩʪʨʽʣʷʥʠʭ ʙʣʦʢʽʚ (0 % ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ); 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʚʠʷʚʣʷʣʠ ʫ 100 % 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ 

ʧʦʢʨʠʪʽ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʢʘʥʠʥ ʪʘ ʛʦʣʽ ʙʣʦʢʠ ʜʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʥʝ 

ʚʠʷʚʣʝʥʦ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ (0 % ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ); 

ʇʦʨʽʚʥʷʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʝʥʥʷ ʜʠʬʝʥʽʣʘʤʽʥʫ ʪʘ 

ʮʝʥʪʨʘʣʽʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʚʠʷʚʠʣʦ 

ʜʦʩʪʦʚʽʨʥʦ (p<0.0070 ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ) ʯʘʩʪʽʰʝ ʚʠʷʚʣʝʥʥʷ ʜʠʬʝʥʽʣʘʤʽʥʫ ʪʘ 

ʮʝʥʪʨʘʣʽʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʚʧʨʠʪʫʣ ʪʘ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʫ ʛʦʣʽ ʙʣʦʢʠ ʪʘ 

ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʥʘ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʧʦʨʽʚʥʷʥʦ ʟ çʌʦʨʪ 17ʈè (100 % 
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ʪʘ 0 % ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ) ʪʘ ʜʦʩʪʦʚʽʨʥʦ (p<0.0070) ʯʘʩʪʽʰʝ ʚʠʷʚʣʝʥʥʷ ʜʠʬʝʥʽʣʘʤʽʥʫ 

ʪʘ ʮʝʥʪʨʘʣʽʪʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʟ ʚʽʜʩʪʘʥʽ 25 ʩʤ ʫ ʙʣʦʢʠ ʧʦʢʨʠʪʽ 

ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ (100 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ). 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʚʽʜʢʣʘʜʘʥʥʷ ʩʚʠʥʮʷ (ʪʘʙʣ. 4.18) 

ʚʢʘʟʫʶʪʴ ʥʘ ʡʦʛʦ ʷʚʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʇʨʘʢʪʠʯʥʦ 

ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʚʽʜʤʽʯʝʥʦ ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʩʚʠʥʮʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ.  

ʊʘʙʣʠʮʷ 4.18 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʢʣʘʜʘʥʥʷ 

Pb (%) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè 

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 94-94 70-78 65-69 

ʌʦʨʪ 17ʈ 88-93 68-77 75-88 

CF 
ʌʦʨʪ 9ʈ 82-95 46-52 23-48 

ʌʦʨʪ 17ʈ 91-91 69-82 56-100 

DF 
ʌʦʨʪ 9ʈ 80-80 70-75 61-74 

ʌʦʨʪ 17ʈ 89-90 75-81 63-76 

LF 
ʌʦʨʪ 9ʈ 62-74 70-75 64-70 

ʌʦʨʪ 17ʈ 84-85 43-52 41-51 

 

ʋ ʚʠʧʘʜʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʽʟʘ (ʪʘʙʣ. 4.19) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʥ 

ʻ ʜʨʫʛʠʤ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʝʣʝʤʝʥʪʦʤ ʧʽʩʣʷ ʩʚʠʥʮʷ ʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʴʦʛʦ, ʥʘʚʧʘʢʠ, 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ 

ʧʦʩʪʨʽʣʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè. 

ʄʽʜʴ ʻ ʥʘʡʤʝʥʰ ʧʦʰʠʨʝʥʠʤ ʩʝʨʝʜ ʚʠʷʚʣʝʥʠʭ ʤʝʪʘʣʽʚ (ʪʘʙʣ. 4.20) ʽ 

ʚʠʷʚʣʝʥʘ ʪʽʣʴʢʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʛʦʣʠʭ ʙʣʦʢʽʚ ʟʘ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʩʪʦʣʝʪʫ 

çʌʦʨʪ 17ʈè. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 
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ʥʘʡʙʽʣʴʰʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʥʢʫ (ʪʘʙʣ. 4.21), ʧʨʠ ʯʦʤʫ ʷʢ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʥʴʦʛʦ ʪʘʢ 

ʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʮʠʥʢʫ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ. 

ʊʘʙʣʠʮʷ 4.19 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʢʣʘʜʘʥʥʷ 

Fe (%) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè 

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 4-5 15-20 16-21 

ʌʦʨʪ 17ʈ 7-9 16-21 6-12 

CF 
ʌʦʨʪ 9ʈ 3-16 21-30 27-46 

ʌʦʨʪ 17ʈ 6-8 18-19 0-33 

DF 
ʌʦʨʪ 9ʈ 10-20 13-15 7-22 

ʌʦʨʪ 17ʈ 7-9 12-14 15-19 

LF 
ʌʦʨʪ 9ʈ 15-22 13-15 0-16 

ʌʦʨʪ 17ʈ 13-14 40-48 40-48 

 

ʊʘʙʣʠʮʷ 4.20 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʢʣʘʜʘʥʥʷ 

Cu (%) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè 

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 0-0 0-0 0-0 

ʌʦʨʪ 17ʈ 0-2 0-8 0-10 

CF 
ʌʦʨʪ 9ʈ 0-0 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 

DF 
ʌʦʨʪ 9ʈ 0-0 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 

LF 
ʌʦʨʪ 9ʈ 0-0 0-0 0-0 

ʌʦʨʪ 17ʈ 0-0 0-0 0-0 
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ʊʘʙʣʠʮʷ 4.21 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ (25,0th ï 75,0th percentl) ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʢʣʘʜʘʥʥʷ 

Zn (%) ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ 

çʌʦʨʪ 17ʈè 

ʊʠʧ 

ʙʣʦʢʽʚ 

ʇʽʩʪʦʣʝʪ ɼʠʩʪʘʥʮʽʷ ʧʦʩʪʨʽʣʫ 

ɺʧʨʠʪʫʣ 25 ʩʤ 50 ʩʤ 

BB 
ʌʦʨʪ 9ʈ 1-2 5-8 10-14 

ʌʦʨʪ 17ʈ 0-0 3-4 5-6 

CF 
ʌʦʨʪ 9ʈ 0-4 20-24 21-27 

ʌʦʨʪ 17ʈ 1-2 0-13 0-7 

DF 
ʌʦʨʪ 9ʈ 0-7 12-14 7-17 

ʌʦʨʪ 17ʈ 2-4 7-9 9-10 

LF 
ʌʦʨʪ 9ʈ 9-17 12-15 19-26 

ʌʦʨʪ 17ʈ 2-3 7-9 9-9 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʭʦʜʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ ʥʘ ʩʣʽʜʦʧʨʠʡʤʘʶʯʠʭ ʧʦʚʝʨʭʥʷʭ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʥʘ ʧʦʚʝʨʭʥʽ 

ʦʜʷʛʫ, ʱʦ ʻ ʩʢʣʘʜʦʚʦʶ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʪʨʦʾʚ 

çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè. 

 

 

4.4. ʂʦʨʝʣʷʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, 

ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʷʢ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + 

ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè 

 

ʇʨʠ ʩʫʤʘʨʥʦʤʫ ʘʥʘʣʽʟʽ ʚʩʽʭ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʥʘʩʪʫʧʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʚʠʷʚʣʝʥʽ ʟ ʜʠʩʪʘʥʮʽʻʶ 

ʧʦʩʪʨʽʣʫ: 
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ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ ʩʣʘʙʢʦʾ ʩʠʣʠ ʟ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʣʽʟʘ (r= 0.28) 

ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʠʥʢʫ (r= 0.62); ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ 

ʩʣʘʙʢʦʾ ʩʠʣʠ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 5 ʩʤ (r= -0.28 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ), 

ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ 

FWPM ʥʘ ʛʣʠʙʠʥʽ 5 ʩʤ (r= -0.28 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ 

ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ 5 ʩʤ 

(r= -0.28 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ); ʟʚʦʨʦʪʥʘ ʢʦʨʝʣʷʮʽʷ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʚʽʜʥʦʩʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʩʚʠʥʮʷ (r= -0.60); ʩʠʣʴʥʽ ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (r= -0.84), ʧʦʢʘʟʥʠʢʦʤ 

ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ (r= -0.81), 

ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ 

TCLM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ (r= -0.82 ʪʘ r= -0.80 ʚʽʜʧʦʚʽʜʥʦ), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ 

ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ 

(r= -0.76 ʪʘ r= -0.77 ʚʽʜʧʦʚʽʜʥʦ), ʩʠʣʴʥʽ ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (r= -0.81), ʧʦʢʘʟʥʠʢʦʤ 

ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ (r= -0.81), 

ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ 

FWPM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ (r= -0.82 ʪʘ r= -0.80 ʚʽʜʧʦʚʽʜʥʦ), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ 

ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ 

(r= -0.76 ʪʘ r= -0.77 ʚʽʜʧʦʚʽʜʥʦ), ʩʠʣʴʥʽ ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (r= -0.89), ʧʦʢʘʟʥʠʢʦʤ 

ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ (r= -0.83), 

ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ 

PPM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ (r= -0.82 ʪʘ r= -0.80 ʚʽʜʧʦʚʽʜʥʦ), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ 

ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ 

(r= -0.76 ʪʘ r= -0.77 ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʠ ʩʫʤʘʨʥʦʤʫ ʘʥʘʣʽʟʽ ʚʩʽʭ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʥʘʩʪʫʧʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʚʠʷʚʣʝʥʽ ʟ ʚʠʜʦʤ ʧʦʢʨʠʚʫ 

ʙʣʦʢʫ: 
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ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʠʥʢʫ (r= 

0.30); ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ ʩʣʘʙʢʦʾ ʩʠʣʠ ʟ ʥʘʷʚʥʽʩʪʶ ʜʠʬʝʥʽʣʘʤʽʥʫ ʪʘ ʮʝʥʪʨʘʣʽʪʫ (r= 

-0.26 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ) ʪʘ ʟʚʦʨʦʪʥʘ ʢʦʨʝʣʷʮʽʷ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʧʣʦʱʝʶ ʜʝʬʝʢʪʫ 

(r= -0.52). 

ʇʨʠ ʩʫʤʘʨʥʦʤʫ ʘʥʘʣʽʟʽ ʚʩʽʭ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʥʘʩʪʫʧʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʚʠʷʚʣʝʥʽ ʟ ʜʠʩʪʘʥʮʽʻʶ 

ʧʦʩʪʨʽʣʫ: 

ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʣʽʟʘ (r= 0.34) 

ʪʘ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʠʥʢʫ (r= 0.53); ʟʚʦʨʦʪʥʘ ʢʦʨʝʣʷʮʽʷ ʩʣʘʙʢʦʾ ʩʠʣʠ ʟ 

ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ 

(r= -0.26); ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʧʣʦʱʝʶ ʜʝʬʝʢʪʫ (r= -0.36), 

ʢʽʣʴʢʽʩʪʶ ʨʦʟʨʠʚʽʚ (r= -0.36), ʥʘʷʚʥʽʩʪʶ ʢʽʧʪʷʚʠ (r= -0.67), ʚʽʜʥʦʩʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʩʚʠʥʮʶ (r= -0.49), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ 

ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ (r= -0.69), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ (r= -0.51 ʚ 

ʦʙʦʭ ʚʠʧʘʜʢʘʭ), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM 

ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ (r= -0.69), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ (r= -0.51 ʚ ʦʙʦʭ 

ʚʠʧʘʜʢʘʭ), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ 

ʛʣʠʙʠʥʽ 3 ʩʤ (r= -0.69), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ (r= -0.51 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ); ʩʠʣʴʥʽ 

ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ 

TCLM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (r= -0.93), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ 

ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ (r= -0.89), ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ TCLM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ (r= -0.71), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (r= -0.89), ʧʦʢʘʟʥʠʢʦʤ 

ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ (r= -0.88), 

ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ 

(r= -0.71), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ 

ʛʣʠʙʠʥʽ 1 ʩʤ (r= -0.93), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ 
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PPM ʥʘ ʛʣʠʙʠʥʽ 2 ʩʤ (r= -0.88), ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ 

ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ (r= -0.71). 

ʇʨʠ ʩʫʤʘʨʥʦʤʫ ʘʥʘʣʽʟʽ ʚʩʽʭ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʥʘʩʪʫʧʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʚʠʷʚʣʝʥʽ ʟ ʚʠʜʦʤ ʧʦʢʨʠʚʫ 

ʙʣʦʢʫ: 

ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʠʥʢʫ (r= 0.40), 

ʟ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʣʽʟʘ (r= 0.42) ʪʘ ʢʽʣʴʢʽʩʪʶ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ (r= 0.42); 

ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʩʚʠʥʮʶ (r= -0.38), 

ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʤʽʜʽ (r= -0.31), ʟ ʥʘʷʚʥʽʩʪʶ ʢʽʧʪʷʚʠ (r= -0.52), 

ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ 

TCLM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ (r= -0.39 ʪʘ r= -0.37 ʚʽʜʧʦʚʽʜʥʦ), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ 

ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ FWPM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ 

(r= -0.38 ʪʘ r= -0.37 ʚʽʜʧʦʚʽʜʥʦ), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ 

ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (r= -0.29), ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʪʘ ʯʘʩʪʦʪʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘ ʤʝʪʦʜʦʤ PPM ʥʘ ʛʣʠʙʠʥʽ 4 ʩʤ (r= -0.38 ʪʘ 

r= -0.37 ʚʽʜʧʦʚʽʜʥʦ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʥʫʚʘʥʥʷ 

ʯʠʩʣʝʥʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʨʽʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʚʽʜʢʣʘʜʘʥʥʷ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʰʢʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʦʜʷʛʫ, ʘ ʩʘʤʝ ʙʘʚʦʚʥʷʥʦʾ ʪʢʘʥʠʥʠ, ʜʞʠʥʩʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʘ ʽ 

ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʷʢ ʯʘʩʪʠʥʠ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ 

ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè, ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ ʥʝʣʝʪʘʣʴʥʦʾ ʜʽʾ çʌʦʨʪ 9ʈè, 

çʌʦʨʪ 17ʈè ʥʘ ʚʽʜʩʪʘʥ̫ ʭ ʧʦʩʪʨʽʣʽʚ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ, 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʧôʷʪʠ ʩʪʘʪʪʷʭ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ ʋʢʨʘʾʥʠ [14, 15, 16, 17, 

154] (ʦʜʥʘ ʟ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Web of Science) 

ʪʘ ʚ ʧôʷʪʠ ʪʝʟʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ [9, 10, 11, 12, 13]. 
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ʈʆɿɼɯʃ 5 

ʄʆɾʃʀɺɯʉʊʔ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ʇɯʉʊʆʃɽʊɯɺ çʌʆʈʊ 9ʈè ɯ 

çʌʆʈʊ 17ʈè ʊɸ ɺɯɼʉʊɸʅɽʁ ʇʆʉʊʈɯʃʋ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ 

ʆʉʆɹʃʀɺʆʉʊɽʁ ʋʊɺʆʈɽʅʅʗ ʇʆʐʂʆɼɾɽʅʔ ʅɽɹɯʆʃʆɻɯʏʅʀʍ 

ɯʄɯʊɸʊʆʈɯɺ ʊɯʃɸ ʃʖɼʀʅʀ ʊɸ ʈɯɿʅʀʍ ɺʀɼɯɺ ʆɼʗɻʋ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ʇʆʂʈʆʂʆɺʆɻʆ ɼʀʉʂʈʀʄɯʅɸʅʊʅʆɻʆ ɸʅɸʃɯɿʋ 

 

 

ʇʨʠ ʫʨʘʭʫʚʘʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ 

ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè, 

ʘ ʪʘʢʦʞ ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 

17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʽ ʟ ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʽ 50 ʩʤ ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʬʫʥʢʮʽʷ 

ʦʭʦʧʣʶʻ 85,0 % ʧʦʢʘʟʥʠʢʽʚ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʽʩʪʦʣʝʪʘ çʌʦʨʪ 9ʈè ʽ 85,0 % 

ʧʦʢʘʟʥʠʢʽʚ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʽʩʪʦʣʝʪʘ çʌʦʨʪ 17ʈè. ɺʟʘʛʘʣʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ 

ʤʦʜʝʣʴ ʢʦʨʝʢʪʥʘ ʚ 85,0 % ʚʠʧʘʜʢʽʚ. 

ʄʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ, ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʩʪʦʣʝʪʽʚ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʙʝʟ ʪʘ ʟ 

ʥʘʷʚʥʽʩʪʶ ʦʜʷʛʫ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʩʪʨʽʣʫ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʟʤʽʥʥʠʤʠ ʻ 

ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʠʥʢʫ (Zn), ʩʧʝʮʠʬʽʯʥʘ ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ 

ʪʽʣʘ PPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (PPM1), ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʠʚʽʚ (KR) ʽ ʚʽʜʩʪʘʥʴ ʧʦʩʪʨʽʣʫ 

(VPOS) (ʪʘʙʣ. 5.1). ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʜʠʩʢʨʠʤʽʥʘʮʽʶ ʤʽʞ ʧʽʩʪʦʣʝʪʘʤʠ 

ʩʝʨʝʜ ʥʘʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʻ ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʠʥʢʫ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 

5.1, ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʟʤʽʥʥʠʭ ʤʘʻ ʥʝʟʥʘʯʥʫ ʜʦʩʪʦʚʽʨʥʫ ʜʠʩʢʨʠʤʽʥʘʮʽʶ (Wilksô 

Lambda=0,522; ʨ<0,001) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 

9ʈè ʽ çʌʦʨʪ 17ʈè. 

ɼʣʷ ʢʦʞʥʦʾ ʟ ʛʨʫʧ (ʧʽʩʪʦʣʝʪʠ çʌʦʨʪ 9ʈè ʘʙʦ çʌʦʨʪ 17ʈè) ʚʠʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʥʠʢ ʢʣʘʩʠʬʽʢʘʮʽʾ (Df), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʧʦʢʘʟʥʠʢʠ ʫʪʚʦʨʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʴ ʽ ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʙʝʟ ʪʘ ʟ ʥʘʷʚʥʽʩʪʶ ʦʜʷʛʫ ʥʘ ʨʽʟʥʠʭ 

ʚʽʜʩʪʘʥʷʭ ʧʦʩʪʨʽʣʫ (ʜʠʚ. ʪʘʙʣ. 5.1) ʤʦʞʣʠʚʦ ʚʽʜʥʝʩʪʠ ʜʦ çʪʠʧʦʚʠʭè ʜʣʷ ʧʽʩʪʦʣʝʪʽʚ 

çʌʦʨʪ 9ʈè ʘʙʦ çʌʦʨʪ 17ʈè. ʋ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ ʥʘʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
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ʢʣʘʩʠʬʽʢʘʮʽʾ, ʜʝ ʚʽʜʥʝʩʝʥʥʷ ʜʦ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʤʦʞʣʠʚʝ ʧʨʠ ʟʥʘʯʝʥʥʽ Df, 

ʙʣʠʟʴʢʦʤʫ ʜʦ 55,79; ʜʦ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ï ʧʨʠ ʟʥʘʯʝʥʥʽ Df, ʙʣʠʟʴʢʦʤʫ ʜʦ 

44,41: 

 

Df (ʧʽʩʪʦʣʝʪ çʌʦʨʪ 9ʈè) = Zn³0,734 + PPM1³10,20 + KR³1,127 + VPOS³24,89 - 

55,79; 

 

Df (ʧʽʩʪʦʣʝʪ çʌʦʨʪ 17ʈè) = Zn³0,416 + PPM1³8,923 + KR³1,627 + VPOS³23,28 

- 44,41; 

 

ʜʝ (ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ), ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʣʽʜʽʚ ʮʠʥʢʫ ï %; ʩʧʝʮʠʬʽʯʥʘ 

ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ PPM ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ ï ʚ ʤʤ; ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʠʚʽʚ ï ʘʙʩ.ʦʜ.; 

ʚʽʜʩʪʘʥʴ ʧʦʩʪʨʽʣʫ ʚʧʨʠʪʫʣ ï 1, ̔ ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ï 2, ʽʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ï 3. 

 

ʊʘʙʣʠʮʷ 5.1 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè 

ʘʙʦ çʌʦʨʪ 17ʈè ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʫʪʚʦʨʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʴ, ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʽʚ. 

Discriminant Function Analysis Summary (pereb.sta) 

Step 4, N of vars in model: 4; Grouping: PIS (2 grps) 

Wilksô Lambda: 0,522 approx. F (4,12)=26,30 p<0,0000 

 Wilksô 

Lambda 

Partial 

Lambda 

F-remove 

-1,115 
p-level Toler. 

1-Toler. 

(R-Sqr.) 

Zn 0,823 0,634 66,32 0,0000 0,569 0,431 

PPM1 0,667 0,783 31,84 0,0000 0,182 0,818 

KR 0,561 0,931 8,530 0,0042 0,888 0,112 

VPOS 0,549 0,951 5,966 0,0161 0,200 0,800 

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʠʭ ʧʦʜʽʙʥʠʭ ʪʘʙʣʠʮʷʭ, Wilksô Lambda ï ʩʪʘʪʠʩʪʠʢʘ 

ʋʽʣʢʩʘ ʣʷʤʙʜʘ; Partial Lambda ï ʩʪʘʪʠʩʪʠʢʘ ʋʽʣʢʩʘ ʣʷʤʙʜʘ ʧʦʦʜʠʥʦʢʦʛʦ ʚʥʝʩʢʫ 

ʧʝʨʝʤʽʥʥʦʾ ʚ ʜʠʩʢʨʠʤʽʥʘʮʽʶ ʤʽʞ ʩʫʢʫʧʥʦʩʪʷʤʠ; F(4,12)=26,30 ï ʢʨʠʪʠʯʥʝ (4,12) ʪʘ 

ʦʪʨʠʤʘʥʝ (26,30) ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ; ʨ ï ʨ-ʨʽʚʝʥʴ ʧʦʚôʷʟʘʥʠʡ ʟ ʟʘʛʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ Wilksô Lambda; F-remove ï ʩʪʘʥʜʘʨʪʥʠʡ F-ʢʨʠʪʝʨʽʡ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʚʽʜʧʦʚʽʜʥʦʶ Partial Lambda; p-level ï ʨ-ʨʽʚʝʥʴ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʽʜʧʦʚʽʜʥʠʤ F-remove; 

Toler. ï ʟʥʘʯʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʾ ʧʝʨʝʤʽʥʥʦʾ; R-Sqr. ï ʢʦʝʬʽʮʽʻʥʪ 

ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ ʢʦʥʢʨʝʪʥʦʾ ʦʟʥʘʢʠ ʟ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ. 
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ʉʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʫʩʽʭ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʭ ʬʫʥʢʮʽʡ ʚʠʟʥʘʯʝʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ɢ2 (ʪʘʙʣ. 5.2). ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 5.2, ʧʨʠ ʫʨʘʭʫʚʘʥʥʽ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽ ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʙʝʟ ʪʘ ʟ ʥʘʷʚʥʽʩʪʶ ʦʜʷʛʫ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʧʦʩʪʨʽʣʫ ʤʦʞʣʠʚʘ 

ʜʦʩʪʦʚʽʨʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʽʞ ʧʽʩʪʦʣʝʪʘʤʠ 

çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè. 

 

ʊʘʙʣʠʮʷ 5.2 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʨʦʢʦʚʦʛʦ ʟ ʚʢʣʶʯʝʥʥʷʤ ʢʨʠʪʝʨʽʶ ɢ2 ʜʣʷ ʫʩʽʭ ʢʘʥʦʥʽʯʥʠʭ 

ʢʦʨʝʥʽʚ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè  ʧʨʠ ʫʨʘʭʫʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ, ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʽʚ. 

Chi-Square Tests with Successive Roots Removed (pereb.sta) 

 Eigen- 

value 

Canonicl 

R 

Wilksô 

Lambda 
Chi-Sqr. df p-level 

0 0,915 0,691 0,522 75,36 4 0,0000 

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʠʭ ʧʦʜʽʙʥʠʭ ʪʘʙʣʠʮʷʭ Eigenvalue ï ʟʥʘʯʝʥʥʷ ʢʦʨʝʥʽʚ 

ʜʣʷ ʢʦʞʥʦʾ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ; Canonicl R ï ʢʘʥʦʥʽʯʥʝ ʟʥʘʯʝʥʥʷ R ʜʣʷ 

ʨʽʟʥʠʭ ʢʦʨʝʥʽʚ; Chi-Sqr. ï ʩʪʘʥʜʘʨʪʥʠʡ ʢʨʠʪʝʨʽʡ ɢ2 ʧʦʩʣʽʜʦʚʥʠʭ ʢʦʨʝʥʽʚ; Df ï 

ʢʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ; p-level ï ʨ-ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ɢ2. 

 

ʇʨʠ ʫʨʘʭʫʚʘʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ 

ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè, 

ʘ ʪʘʢʦʞ ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 

17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʬʫʥʢʮʽʷ ʦʭʦʧʣʶʻ 95,6 % ʭʘʨʘʢʪʝʨʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ, 97,1 % ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʜʠʩʪʘʥʮʽʡ 25 ʩʤ ʽ 100 % 

ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʜʠʩʪʘʥʮʽʡ 50 ʩʤ. ɺʟʘʛʘʣʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʤʦʜʝʣʴ ʢʦʨʝʢʪʥʘ ʚ 97,5 % 

ʚʠʧʘʜʢʽʚ. 

ʄʽʞ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʦʩʪʨʽʣʽʚ ʚʧʨʠʪʫʣ, ʽʟ 

ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʘʙʦ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʟʤʽʥʥʠʤʠ ʻ ʩʧʝʮʠʬʽʯʥʘ 

ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ PPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ (PPM1),  ʥʘʷʚʥʽʩʪʴ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʠʬʝʥʽʣʘʤʽʥʫ (ND), ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʽʧʪʷʚʠ (K), ʩʧʝʮʠʬʽʯʥʘ 
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ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ TCLM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ (TCLM3), ʚʽʜʥʦʩʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʚʠʥʮʶ (Pb) ʽ ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ ʙʝʟ ʘʙʦ ʟ 

ʥʘʷʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ (ʙʘʚʦʚʥʘ, ʜʞʠʥʩʦʚʘ ʪʢʘʥʠʥʘ ʘʙʦ ʰʢʽʨʦʟʘʤʽʥʥʠʢ) ʦʜʷʛʫ 

(TKAN) (ʪʘʙʣ. 5.3). ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʜʠʩʢʨʠʤʽʥʘʮʽʶ ʤʽʞ ʧʽʩʪʦʣʝʪʘʤʠ 

ʩʝʨʝʜ ʥʘʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʽʧʪʷʚʠ ʪʘ ʥʘʷʚʥʽʩʪʴ 

ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʠʬʝʥʽʣʘʤʽʥʫ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 5.3, ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʟʤʽʥʥʠʭ ʤʘʻ 

ʚʠʨʘʞʝʥʫ ʜʦʩʪʦʚʽʨʥʫ ʜʠʩʢʨʠʤʽʥʘʮʽʶ (Wilksô Lambda=0,061; ʨ<0,001) ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ ʧʦʩʪʨʽʣʫ. 

ɺʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʞʥʦʾ ʟ ʛʨʫʧ ʧʦʢʘʟʥʠʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ (Df) ʚʽʜʥʝʩʪʠ ʜʦ 

çʪʠʧʦʚʠʭè ʧʦʩʪʨʽʣʠ ʚʧʨʠʪʫʣ, ʽʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʘʙʦ ʽʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ʽʟ ʧʽʩʪʦʣʝʪʽʚ 

çʌʦʨʪ 9ʈè ʘʙʦ çʌʦʨʪ 17ʈè. ʋ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ ʥʘʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʜʝ ʚʽʜʥʝʩʝʥʥʷ ʜʦ ʧʦʩʪʨʽʣʽʚ ʚʧʨʠʪʫʣ ʤʦʞʣʠʚʝ ʧʨʠ ʟʥʘʯʝʥʥʽ Df, 

ʙʣʠʟʴʢʦʤʫ ʜʦ 79,65; ʜʦ ʧʦʩʪʨʽʣʽʚ ʽʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ï ʧʨʠ ʟʥʘʯʝʥʥʽ Df, ʙʣʠʟʴʢʦʤʫ 

ʜʦ 64,39; ʜʦ ʧʦʩʪʨʽʣʽʚ ʽʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ ï ʧʨʠ ʟʥʘʯʝʥʥʽ Df, ʙʣʠʟʴʢʦʤʫ ʜʦ 33,78: 

 

Df (ʧʦʩʪʨʽʣ ʚʧʨʠʪʫʣ) = PPM1³8,913 + ND³5,681 + ʂ³26,05 ï TCLM3³3,300 + 

Pb³0,316 + TKAN³6,324 - 79,65; 

 

Df (ʧʦʩʪʨʽʣ 25 ʩʤ) = PPM1³5,936 + ND³14,85 + ʂ³26,33 ï TCLM3³3,616 + 

Pb³0,205 + TKAN³5,732 - 64,39; 

 

Df (ʧʦʩʪʨʽʣ 50 ʩʤ) = PPM1³3,617 + ND³9,478 + ʂ³16,36 ï TCLM3³2,260 + 

Pb³0,246 + TKAN³4,513 - 33,78; 

 

ʜʝ, ʥʘʷʚʥʽʩʪʴ ï 2 ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ï 1 ʜʠʬʝʥʽʣʘʤʽʥʫ; ʥʘʷʚʥʽʩʪʴ ï 2 ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ï 1 ʢʽʧʪʷʚʠ; ʩʧʝʮʠʬʽʯʥʘ ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ TCLM ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ 

ï ʚ ʤʤ; ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʣʽʜʽʚ ʩʚʠʥʮʶ ï %; ʛʦʣʠʡ ʙʣʦʢ ʙʝʟ ʪʢʘʥʠʥʠ ï 1, ʟ 

ʙʘʚʦʚʥʦʶ ï 2, ʟ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ï 3, ʟ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ï 4. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ɢ2 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʫʨʘʭʫʚʘʥʥʽ ʥʘʚʝʜʝʥʠʭ ʚ 

ʪʘʙʣʠʮʽ 5.3 ʧʦʢʘʟʥʠʢʽʚ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽ ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʽʩʪʦʣʝʪʘʤʠ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʙʝʟ ʪʘ ʟ ʥʘʷʚʥʽʩʪʶ ʦʜʷʛʫ  ʤʦʞʣʠʚʘ ʜʦʩʪʦʚʽʨʥʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʜʠʩʪʘʥʮʽʷʤʠ 
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ʧʦʩʪʨʽʣʽʚ (ʪʘʙʣ. 5.4). 

 

ʊʘʙʣʠʮʷ 5.3 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʽʚ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽ 

ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʘʙʦ çʌʦʨʪ 17ʈè. 

Discriminant Function Analysis Summary (pereb.sta) 

Step 6, N of vars in model: 6; Grouping: VPOS (3 grps) 

Wilksô Lambda: 0,061 approx. F (12,22)=57,17 p<0,0000 

 Wilksô 

Lambda 

Partial 

Lambda 

F-remove 

-2,112 
p-level Toler. 

1-Toler. 

(R-Sqr.) 

PPM1 0,112 0,539 47,90 0,0000 0,488 0,512 

ND 0,101 0,602 37,04 0,0000 0,727 0,273 

K 0,104 0,581 40,43 0,0000 0,556 0,444 

TCLM3 0,097 0,626 33,43 0,0000 0,384 0,616 

Pb 0,068 0,887 7,140 0,0012 0,861 0,139 

TKAN 0,068 0,896 6,517 0,0021 0,847 0,153 

 

ʊʘʙʣʠʮʷ 5.4 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʨʦʢʦʚʦʛʦ ʟ ʚʢʣʶʯʝʥʥʷʤ ʢʨʠʪʝʨʽʶ ɢ2 ʜʣʷ ʫʩʽʭ ʢʘʥʦʥʽʯʥʠʭ 

ʢʦʨʝʥʽʚ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʽʚ ʧʨʠ ʫʨʘʭʫʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʫʪʚʦʨʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʴ ʽ ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 

17ʈè. 

Chi-Square Tests with Successive Roots Removed (pereb.sta) 

 Eigen- 

value 

Canonicl 

R 

Wilksô 

Lambda 
Chi-Sqr. df p-level 

0 5,922 0,925 0,061 321,0 12 0,0000 

1 1,384 0,762 0,419 99,49 5 0,0000 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʪʚʦʨʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʥʝʙʽʦʣʦʛʽʯʥʠʭ 

ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠè, 

ʘ ʪʘʢʦʞ ʩʣʽʜʦʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 

17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʽʟ ʜʘʥʦʾ ʟʙʨʦʾ, ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ ʤʦʜʝʣʽ 

ʷʢ ʤʦʞʣʠʚʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè, ʪʘʢ ʽ ʚʽʜʩʪʘʥʝʡ 
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ʧʦʩʪʨʽʣʽʚ ʚʧʨʠʪʫʣ, ʽʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʘʙʦ ʽʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ, 

ʚʽʜʦʙʨʘʞʝʥʽ ʥʘʤʠ ʫ ʧʫʙʣʽʢʘʮʽʾ ʚ ʬʘʭʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ ʞʫʨʥʘʣʽ [18].  
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ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

 

ʂʽʣʴʢʽʩʪʴ ʟʣʦʯʠʥʽʚ ʟʜʽʡʩʥʝʥʠʭ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ ʩʪʨʽʤʢʦ 

ʟʨʦʩʣʘ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʪʘ ʜʦʩʷʛʣʘ ʩʚʦʛʦ ʧʽʢʫ ʚ 2014 ʨʦʮʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʷʢ 

ʟʽ ʩʪʨʽʤʢʠʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘʢ ʽ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ï 

ʨʦʟʩʪʨʽʣ ʅʝʙʝʩʥʦʾ ʉʦʪʥʽ ʥʘ ʄʘʡʜʘʥʽ ʅʝʟʘʣʝʞʥʦʩʪʽ ʪʘ ʥʘʩʪʫʧʥʝ ʚʪʦʨʛʥʝʥʥʷ 

ʨʦʩʽʡʩʴʢʠʭ ʜʠʚʝʨʩʽʡʥʠʭ ʛʨʫʧ ʪʘ ʨʝʛʫʣʷʨʥʦʾ ʘʨʤʽʾ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ [4, 7, 141]. 

ʋ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʠʪʫʘʮʽʷ ʩʪʘʙʽʣʽʟʫʚʘʣʘʩʷ, ʧʨʦʪʝ, ʥʝ 

ʧʦʚʝʨʥʫʣʘʩʷ ʜʦ ʨʽʚʥʷ ʜʦ 2014 ʨʦʢʫ [4, 8]. ɺʽʜʧʦʚʽʜʥʦ ʮʽ ʟʤʽʥʠ ʪʦʨʢʥʫʣʠʩʷ ʨʽʟʥʠʭ 

ʫʩʪʘʥʦʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʜʦʪʠʯʥʽ ʜʦ ʨʦʙʦʪʠ ʟ ʚʠʧʘʜʢʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ, ʜʝʨʞʘʚʥʦ ʾʩʣʫʞʙʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʦʨʛʘʥʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʦʩʦʙʣʠʚʦ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʫʩʪʘʥʦʚ, ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʪʘʥʥʽ ʟʨʦʩʣʦ ʚʽʜʧʦʚʽʜʥʦ ʽ ʝʢʚʽʚʘʣʝʥʪʥʦ 

ʩʪʘʪʠʩʪʠʮʽ ʱʦʜʦ ʚʯʠʥʝʥʠʭ ʟʣʦʯʠʥʽʚ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ. ɺ 

ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʽʜʜʽʣʽʚ ʝʢʩʧʝʨʪʠʟʠ ʧʦʤʝʨʣʠʭ ʦʩʽʙ ʪʘ ʚʽʜʜʽʣʝʥʴ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ [6], ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ˉ 6 ʄʆɿ ʋʢʨʘʾʥʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʘʥʘʣʽʟʽ ʚʦʛʥʝʧʘʣʴʥʠʭ ʫʰʢʦʜʞʝʥʴ ʪʽʣʘ ʪʘ 

ʧʦʰʢʦʜʞʝʥʴ ʦʙôʻʢʪʽʚ, ʷʢ ʪʦ ʦʜʷʛ.  

ʆʜʥʠʤ ʟ ʨʽʟʥʦʚʠʜʽʚ ʚʦʛʥʝʧʘʣʴʥʦʾ ʟʙʨʦʾ, ʱʦ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʧʨʦʪʝ ʻ ʤʝʥʰ ʜʦʩʣʽʜʞʝʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʘʣʽʩʪʠʢʠ, ʻ 

ʥʝʣʝʪʘʣʴʥʘ ʟʙʨʦʷ, ʱʦ ʩʧʦʨʷʜʞʘʻʪʴʩʷ ʛʫʤʦʚʠʤʠ ʥʘʙʦʷʤʠ ʽ ʥʘʮʽʣʝʥʘ ʥʝ ʥʘ 

ʥʘʥʝʩʝʥʥʷ ʣʝʪʘʣʴʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ, ʘ ʥʘ ʧʦʚʝʨʭʥʝʚʽ, ʥʝʟʘʛʨʦʟʣʠʚʽ ʜʣʷ ʞʠʪʪʷ 

ʫʰʢʦʜʞʝʥʥʷ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʪʘʢʘ ʟʙʨʦʷ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʩʪʦʾʪʴ ʥʘ ʦʟʙʨʦʻʥʥʽ ʧʨʘʚʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʜʦʟʚʽʣ ʥʘ ʾʾ 

ʧʨʠʜʙʘʥʥʷ ʤʘʶʪʴ ʧʝʚʥʽ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʥʘʟʚʫ, ʜʘʥʠʡ ʚʠʜ 

ʟʙʨʦʾ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ [72, 85, 148] ʯʠ ʚʠʥʠʢʥʝʥʥʷ 

ʪʷʞʢʠʭ ʪʨʘʚʤ ʽ ʥʘʩʣʽʜʢʽʚ [28, 36, 65, 108, 153]. ɺ ʋʢʨʘʾʥʽ ʩʧʣʝʩʢ ʥʘʩʣʽʜʢʽʚ ʚʽʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʟʙʨʦʾ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʧʽʜ ʯʘʩ ʧʦʜʽʡ ʥʘ ʄʘʡʜʘʥʽ ʅʝʟʘʣʝʞʥʦʩʪʽ 



104 
 

ʫ 2014 ʨʦʮʽ [141]. 

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʥʘʥʠʡ ʫ ʨʦʟʜʽʣʽ 1, ʧʦʢʘʟʘʚ, ʱʦ ʽʩʥʫʻ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʦʰʢʦʜʞʝʥʥʷ ʦʜʷʛʫ, ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ ʷʢ ʙʽʦʣʦʛʽʯʥʦʛʦ, ʪʘʢ ʽ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʧʨʦʪʝ, 

ʣʠʰʝ ʥʝʚʝʣʠʢʘ ʯʘʩʪʢʘ ʟ ʥʠʭ ʨʦʟʛʣʷʜʘʻ ʦʜʷʛ ʪʘ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ ʷʢ ʦʜʠʥ 

ʢʦʤʧʣʝʢʩ, ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʷʢʦʛʦ ʚʧʣʠʚʘʶʪʴ ʦʜʥʝ ʥʘ ʦʜʥʦʛʦ. 

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʙʽʛʘʻʪʴʩʷ ʟ ʤʦʜʝʣʣʶ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʻ ʨʦʙʦʪʘ Cail K. ʪʘ Klatt, E. [53], ʷʢʽ ʟʘʩʪʦʩʫʚʘʣʠ ʥʝʙʽʦʣʦʛʽʯʥʽ 

ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʚʢʨʠʪʽ ʽʤʽʪʘʪʦʨʦʤ ʰʢʽʨʠ ʫ ʚʠʛʣʷʜʽ ʦʙʙʠʚʢʠ ʟ ʥʘʪʫʨʘʣʴʥʦʾ 

ʰʢʽʨʠ ʟ ʜʫʙʣʝʥʥʷʤ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʟʨʘʟʢʘʤʠ ʦʜʷʛʫ. ʇʦʩʪʨʽʣʠ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʟ ʜʠʩʪʘʥʮʽʡ ʚʽʜ 40 ʜʦ 55 ʷʨʜʽʚ ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 5 ʷʨʜʽʚ ʢʦʞʥʘ ʛʨʫʧʘ. 

ʅʘ ʜʠʩʪʘʥʮʽʾ 40 ʷʨʜʽʚ ʥʘ ʛʦʣʠʭ ʙʣʦʢʘʭ ʚʽʜʤʽʯʘʣʠ ʧʝʥʝʪʨʘʮʽʶ ʟ ʧʨʦʥʠʢʥʝʥʥʷʤ 

ʯʝʨʝʟ ʚʩʶ ʪʦʚʱʠʥʫ ʛʝʣʶ 100 % ʙʦʻʧʨʠʧʘʩʽʚ, ʥʘ ʙʣʦʢʘʭ ʧʦʢʨʠʪʠʭ ʰʢʽʨʦʶ 96,06 % 

ʧʝʥʝʪʨʘʮʽʷ ʽ 65,31 % ʧʨʦʥʠʢʥʝʥʥʷ ʯʝʨʝʟ ʚʩʶ ʪʦʚʱʫ, ʧʦʣʽʝʩʪʨ ʪʘ ʰʢʽʨʘ ï 75,90 % 

ʪʘ 39,76 % ʚʽʜʧʦʚʽʜʥʦ, ʪʦʣʩʪʦʚʢʘ ʪʘ ʰʢʽʨʘ ï 54,79 % ʪʘ 10,96 % ʚʽʜʧʦʚʽʜʥʦ, 

ʜʞʠʥʩʦʚʘ ʪʢʘʥʠʥʘ ʪʘ ʰʢʽʨʘ ï 50,00 % ʪʘ 9,76 % ʚʽʜʧʦʚʽʜʥʦ, ʙʘʚʦʚʥʘ ʪʘ ʰʢʽʨʘ ï 

44,59 % ʪʘ 12,16 % ʚʽʜʧʦʚʽʜʥʦ. ʇʨʦʥʠʢʥʝʥʥʷ ʯʝʨʝʟ ʫʩʶ ʪʦʚʱʫ ʥʘ ʪʘʢʽʡ ʟʥʘʯʥʽʡ 

ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ (36,6 ʤ) ʟʫʤʦʚʣʝʥʦ ʟʥʘʯʥʦʶ ʢʽʥʝʪʠʯʥʦʶ ʝʥʝʨʛʽʻʶ, ʱʦ ʡʦʛʦ ʤʘʻ 

ʙʦʻʧʨʠʧʘʩ ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ. ɼʘʥʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʛʦʣʽ 

ʙʣʦʢʠ ʜʽʡʩʥʦ ʻ ʥʘʡʤʝʥʰ ʟʘʭʠʱʝʥʠʤʠ ʽ ʪʦʤʫ ʥʘʡʙʽʣʴʰ ʛʣʠʙʦʢʽ ʨʘʥʦʚʽ ʢʘʥʘʣʠ (5 

ʪʘ 6 ʩʤ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʩʘʤʝ ʥʘ ʥʠʭ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʚʘʣʦʩʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 

9ʈè. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʢʨʘʱʽ ʟʘʭʠʩʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʻ ʙʘʚʦʚʥʷʥʘ ʪʢʘʥʠʥʘ, ʘʣʝ ʪʽʣʴʢʠ ʜʣʷ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè. ʊʘʢ, 

ʨʘʥʦʚʽ ʢʘʥʘʣʠ ʛʣʠʙʠʥʦʶ 4 ʩʤ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʪʽʣʴʢʠ ʚ 40% ʥʘ ʙʣʦʢʘʭ ʧʨʠʢʨʠʪʠʭ 

ʙʘʚʦʚʥʦʶ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʽʥʰʠʭ ʙʣʦʢʘʭ ʫ 100 % ʚʠʧʘʜʢʽʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʥʘʡʢʨʘʱʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʷʚʠʣʠ 

ʜʞʠʥʩʦʚʘ ʪʢʘʥʠʥʘ ʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢ (20 % ʪʘ 0 % ʚʽʜʧʦʚʽʜʥʦ ʯʘʩʪʦ ʚʠʷʚʣʝʥʥʷ 

ʨʘʥʦʚʠʭ ʢʘʥʘʣʽʚ ʛʣʠʙʠʥʦʶ 4 ʩʤ). 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʪʘ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ ʜʘʥʽ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʧʦʷʩʥʝʥʥʷ ʚ ʨʽʟʥʽʡ 
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ʩʪʨʫʢʪʫʨʽ ʽ ʚʽʜʧʦʚʽʜʥʦ ʚʣʘʩʪʠʚʦʩʪʷʤ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʝʢʩʪʠʣʶ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. ʂʣʘʩʠʯʥʘ ʧʝʨʝʜʨʘʥʦʚʘ ʙʘʣʽʩʪʠʢʘ ʦʧʠʩʫʻ 

ʜʽʶ ʜʦʜʘʪʢʦʚʠʭ ʯʠʥʥʠʢʽʚ ʧʦʩʪʨʽʣʫ ʷʢ ʪʦ ʧʦʨʦʭʦʚʽ ʛʘʟʠ, ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ ʤʝʪʘʣʫ, 

ʥʝʟʛʦʨʽʣʦʛʦ ʧʦʨʦʭʫ; ʫ ʪʦʡ ʞʝ ʯʘʩ ʷʢ ʨʘʥʦʚʘ ʙʘʣʽʩʪʠʢʘ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʙʦʻʧʨʠʧʘʩ 

ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʙʫʜʴ ʷʢʫ ʩʪʨʫʢʪʫʨʫ ʩʫʧʨʦʚʦʜʞʫʻ ʟʥʘʯʥʘ ʢʽʥʝʪʠʯʥʘ 

ʝʥʝʨʛʽʷ, ʷʢʘ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʮʽʻʶ ʩʪʨʫʢʪʫʨʦʶ ʫʪʚʦʨʶʻ ʪʠʤʯʘʩʦʚʫ ʧʦʨʦʞʥʠʥʫ, ʱʦ 

ʨʫʭʘʻʪʴʩʷ ʧʦʧʝʨʝʜʫ ʥʝʾ ʪʘ ʨʘʜʽʘʣʴʥʦ ʥʘʚʢʦʣʦ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʪʢʘʥʠʥʘ ʙʫʜʝ 

ʧʽʜʣʷʛʘʪʠ ʤʝʭʘʥʽʯʥʦʤʫ ʚʧʣʠʚʫ, ʘʣʝ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝ ʨʽʟʥʠʡ ï ʧʝʚʥʽ ʪʠʧʠ ʪʝʢʩʪʠʣʶ 

ʩʭʠʣʴʥʽ ʜʦ ʧʝʨʝʨʦʟʪʷʛʥʝʥʥʷ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʝʬʝʢʪʠʚʥʽʰʝ ʟʘʪʨʠʤʫʶʪʴ ʢʫʣʶ, ʽʥʰʽ 

ʥʝ ʟʜʘʪʥʽ ʜʦ ʨʦʟʪʷʛʥʝʥʥʷ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʢʫʣʷ ʧʨʦʩʪʦ çʚʠʙʠʚʘʻè ʾʭ [49, 55, 106]. 

ʎʝ ʟʥʘʭʦʜʠʪʴ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚ ʥʘʰʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ï ʙʘʚʦʚʥʷʥʘ ʪʢʘʥʠʥʘ ʻ 

ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʪʝʢʩʪʠʣʶ, ʱʦ ʩʭʠʣʴʥʠʡ ʜʦ ʨʦʟʪʷʛʥʝʥʥʷ ʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʦʥʘ 

ʨʽʜʰʝ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʣʠʙʦʢʠʭ ʨʘʥʦʚʠʭ ʢʘʥʘʣʽʚ.  

ʎʝʥʪʨʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʨʘʥʦʚʦʾ ʙʘʣʽʩʪʠʢʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ ʧʨʦʭʦʜʞʝʥʥʷ ʙʦʻʧʨʠʧʘʩʫ. ɿʘ ʨʘʭʫʥʦʢ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʢʘʥʠʥ ʪʽʣʘ ʣʶʜʠʥʠ, ʟʤʽʥʠ ʥʘʧʨʘʚʣʝʥʦʩʪʽ 

ʙʦʻʧʨʠʧʘʩʫ ʚ ʪʽʣʽ ʣʶʜʠʥʠ, ʡʦʛʦ ʟʜʘʪʥʦʩʪʽ ʜʦ ʬʨʘʛʤʝʥʪʘʮʽʾ, ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ 

ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʢʦʞʥʠʡ ʨʽʟʥʦʚʠʜ ʟʙʨʦʾ ʪʘ ʙʦʻʧʨʠʧʘʩʽʚ ʜʦ ʥʝʾ ʬʦʨʤʫʻ ʨʽʟʥʫ ʟʘ 

ʩʚʦʾʤ ʚʠʛʣʷʜʦʤ ʪʠʤʯʘʩʦʚʫ ʧʦʨʦʞʥʠʥʫ. ʗʢ ʧʦʢʘʟʘʣʠ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ Stevenson 

T. [180, 181, 182] ʪʘ ʽʥʰʠʭ ʤʦʜʝʣʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʦʜʥʦ ʯʠ ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʦʜʷʛʦʤ 

ʥʘ ʥʝʙʽʦʣʦʛʽʯʥʠʭ ʯʠ ʙʽʦʣʦʛʽʯʥʠʭ ʽʤʽʪʘʪʦʨʘʭ ʪʽʣʘ ʣʶʜʠʥʠ ʚ ʙʫʜʴ ʷʢʦʤʫ ʚʠʧʘʜʢʫ 

ʧʦʢʘʟʫʶʪʴ ʟʤʝʥʰʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʽʣʴʢʦʭ ʰʘʨʽʚ ʦʜʷʛʫ. 

ɼʘʥʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʟʘʭʠʩʥʠʡ ʚʧʣʠʚ ʦʜʷʛʫ, ʷʢʠʡ 

ʜʦʟʚʦʣʠʚ (p<0,05-0,01) ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨʠ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʦʣʠʤʠ ʙʣʦʢʘʤʠ ʥʘ ʚʩʽʭ ʛʣʠʙʠʥʘʭ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʩʝʨʝʜ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʪʢʘʥʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʤʠ ʚ ʨʦʙʦʪʽ, ʥʘʡʙʽʣʴʰʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʜʝʙʽʣʴʰʦʛʦ ʤʘʚ ʙʘʚʦʚʥʷʥʠʡ ʦʜʷʛ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè, ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè. 

ʊʠʤʯʘʩʦʚʘ ʧʦʨʦʞʥʠʥʘ ʤʘʣʘ ʘʤʬʦʨʦʚʠʜʥʠʡ ʚʠʛʣʷʜ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ, ʪʘ 
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ʬʦʨʤʫ ʢʦʥʫʩʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʝʡ 25 ʪʘ 50 ʩʤ.  

ɿ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʫ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪè ʻʜʠʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʝ ʟʘ ʤʦʜʝʣʣʶ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʻ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çʌʦʨʪ 12ʈè [120]. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʠʤʘʥʠʤʠ ʥʘʤʠ, ʧʦʢʘʟʥʠʢʠ ʚʩʽʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

çʌʦʨʪ 12ʈè ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ. ʊʘʢ, ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʜʣʷ ʛʦʣʠʭ ʙʣʦʢʽʚ, 

ʙʣʦʢʽʚ ʧʦʢʨʠʪʠʭ ʙʘʚʦʚʥʦʶ, ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟʥʘʯʝʥʥʷ 

TCLM1 ʩʢʣʘʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 87,16Ñ8,09, 85,36Ñ7,52, 66,16Ñ9,05 ʪʘ 87,16Ñ14,45, 

ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ çʌʦʨʪ 9ʈè 11,58Ñ1,70, 5,940Ñ1,438, 10,00Ñ1,87 ʪʘ 9,240Ñ2,25, ʘ 

ʜʣʷ çʌʦʨʪ 17ʈè 8,640Ñ1,060, 9,940Ñ1,696, 6,380Ñ0,920 ʪʘ 8,320Ñ1,551 ʚʽʜʧʦʚʽʜʥʦ. 

ʉʧʽʣʴʥʠʤ ʞʝ ʻ ʬʦʨʤʘ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟ ʧʽʩʪʦʣʝʪʘʤʠ ʫ 

ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, çʌʦʨʪ 12ʈè ʫʪʚʦʨʶʻ ʪʠʤʯʘʩʦʚʫ ʧʦʨʦʞʥʠʥʫ, ʱʦ ʥʘʛʘʜʫʻ 

ʛʣʝʯʠʢ ʟ ʰʠʨʦʢʦʶ ʦʩʥʦʚʦʶ, ʱʦ ʬʘʢʪʠʯʥʦ ʻ ʘʥʘʣʦʛʦʤ ʦʧʠʩʘʥʦʾ ʥʘʤʠ 

çʘʤʬʦʨʦʧʦʜʽʙʥʦʾè ʬʦʨʤʠ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʽ ʬʘʢʪʦʨ ʟʜʘʪʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʜʷʛʫ ʘʢʫʤʫʣʶʚʘʪʠ 

ʥʘ ʩʦʙʽ ʟʘʣʠʰʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʨʽʣʫ. Fabbris S. ʪʘ ʽʥʰʠʤʠ [80] ʧʨʦʚʝʜʝʥʦ 

ʩʝʨʽʶ ʧʦʩʪʨʽʣʽʚ ʟ ʜʠʩʪʘʥʮʽʡ 10 ʩʤ ʪʘ 40 ʩʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʩʪʦʣʝʪʫ ʫ ʤʽʰʝʥʽ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʪʝʢʩʪʠʣʶ, ʘ ʩʘʤʝ: ʥʘʪʫʨʘʣʴʥʽ ï ʙʘʚʦʚʥʘ, ʣʴʦʥ, ʰʦʚʢ 

ʽ ʩʠʥʪʝʪʠʯʥʽ ï ʝʣʘʩʪʘʥ, ʧʦʣʽʝʩʪʝʨ ʪʘ ʚʽʩʢʦʟʘ. ʅʘʜʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʥʪʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ 

ʪʢʘʥʠʥʘʭ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʝʣʝʤʝʥʪʦʤ ʙʫʚ ʩʚʠʥʝʮʴ, ʟʘ ʷʢʠʤ ʩʣʽʜʫʚʘʣʠ 

ʙʘʨʽʡ, ʩʪʠʙʽʡ, ʤʽʜʴ ʪʘ ʮʠʥʢ. ɸʚʪʦʨʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʩʚʠʥʮʶ ʥʘ ʝʣʘʩʪʘʥʽ 

ʚ 2,5 ʨʘʟʠ ʚʠʱʠʡ ʥʽʞ ʥʘ ʟʨʘʟʢʘʭ ʙʘʚʦʚʥʠ ʧʨʠ ʪʠʭ ʞʝ ʫʤʦʚʘʭ ʧʦʩʪʨʽʣʫ, ʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʚʠʥʮʷ ʥʘ ʰʦʚʢʫ ʤʝʥʰʘ ʥʽʞ ʥʘ ʟʨʘʟʢʘʭ ʙʘʚʦʚʥʠ. ɺ ʮʽʣʦʤʫ, 

ʪʢʘʥʠʥʦʶ, ʱʦ ʢʨʘʱʝ ʚʩʽʭ ʫʪʨʠʤʫʚʘʣʘ ʝʣʝʤʝʥʪʠ, ʙʫʚ ʝʣʘʩʪʘʥ, ʟʘ ʷʢʠʤ ʩʣʽʜʫʚʘʣʠ 

ʣʴʦʥ, ʙʘʚʦʚʥʘ ʽ ʪʨʠ ʪʢʘʥʠʥʠ, ʱʦ ʤʘʣʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ï ʚʽʩʢʦʟʘ, 

ʧʦʣʽʝʩʪʨ ʽ ʰʦʚʢ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʝʣʝʤʝʥʪʦʤ ʪʘʢʦʞ 

ʙʫʚ ʩʚʠʥʝʮʴ, ʚʽʜʩʦʪʦʢ ʷʢʦʛʦ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 94 ʜʦ 68 % ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʽ ʚʽʜ 

75 ʜʦ 40 % ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ. ɼʘʣʽ ʩʣʽʜʫʚʘʣʦ ʟʘʣʽʟʦ (ʚʽʜ 20 ʜʦ 4% ʽ 
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ʚʽʜ 42 ʜʦ 9% ʚʽʜʧʦʚʽʜʥʦ), ʮʠʥʢ (ʚʽʜ 11 ʜʦ 0% ʪʘ ʚʽʜ 23% ʜʦ 4% ʚʽʜʧʦʚʽʜʥʦ) ʽ ʤʽʜʴ, 

ʷʢʫ ʚʠʟʥʘʯʘʣʠ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʛʨʫʧʘʭ ʙʣʦʢʽʚ. ɿʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʯʘʩʪʠʥʢʠ ʥʘ 

ʨʽʟʥʠʭ ʚʠʜʘʭ ʦʜʷʛʫ ʦʩʦʙʣʠʚʦ ʧʦʢʘʟʦʚʘ ʧʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʮʠʥʢʫ ï ʥʘʡʤʝʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʦ ʧʨʠ ʘʥʘʣʽʟʽ ʛʦʣʠʭ ʙʣʦʢʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘʡʚʠʱʽ ʦʪʨʠʤʘʥʽ ʚʽʜ 

ʟʨʘʟʢʽʚ ʙʣʦʢʽʚ ʧʦʢʨʠʪʠʭ ʙʘʚʦʚʥʦʶ. ʊʘʢʦʞ ʧʨʠ ʘʥʘʣʽʟʽ ʨʽʚʥʽʚ ʩʚʠʥʮʶ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʥʘʡʛʽʨʰʝ ʡʦʛʦ ʤʽʢʨʦʯʘʩʪʠʥʢʠ ʫʪʨʠʤʫʚʘʣʠ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ. 

ʗʢ ʧʨʠʢʣʘʜ, ʜʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʧʦʢʘʟʘʣʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: ʧʦʩʪʨʽʣ 

ʚʧʨʠʪʫʣ ʛʦʣʽ ʙʣʦʢʠ 94,00Ñ0,71, ʙʘʚʦʚʥʘ ï 87,60Ñ7,30, ʜʞʠʥʩʦʚʘ ʪʢʘʥʠʥʘ ï 

83,00Ñ6,71 ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢ 68,40Ñ7,50. 

ɼʦʩʠʪʴ ʩʭʦʞʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʠʷʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 12ʈè [118]. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʽʢʨʦʝʣʝʤʝʥʪʦʤ ʻ 

ʩʚʠʥʝʮʴ, ʘ ʥʘʡʤʝʥʰ ʧʦʰʠʨʝʥʠʤ ï ʤʽʜʴ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʠ 

ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ 25 ʩʤ. ɺʦʜʥʦʯʘʩ, ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʬʝʥʦʤʝʥ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʮʠʥʢʫ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʽ 50 ʩʤ, ʱʦ ʚʽʜʤʽʯʝʥʦ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʙʣʦʢʽʚ ʽ ʥʘʙʘʛʘʪʦ 

ʩʣʘʙʰʝ ʚʠʨʘʞʝʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ çʌʦʨʪ 17ʈè. ʉʧʽʣʴʥʠʤ ʜʣʷ çʌʦʨʪ 17ʈè ʪʘ 

çʌʦʨʪ 12ʈè ʻ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʥʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʫ ʧʨʠ ʧʦʩʪʨʽʣʘʭ 

ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ. 

ɿʘʟʥʘʯʝʥʽ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʩʘʤʝ ʥʘ 

ʜʠʩʪʘʥʮʽʷʭ 25 ʩʤ ʯʠ 50 ʩʤ ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʩʧʝʮʠʬʽʯʥʠʤ ʧʦʚʦʜʞʝʥʥʷʤ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʧʨʠ ʾʭ ʚʠʭʦʜʽ ʟ ʢʘʥʘʣʫ ʩʪʚʦʣʘ ʟʙʨʦʾ. ɿʘ ʨʘʭʫʥʦʢ 

ʪʦʛʦ, ʱʦ ʭʤʘʨʘ, ʫʪʚʦʨʝʥʘ ʟ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʤʝʪʘʣʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʫ ʛʘʟʦʧʦʜʽʙʥʦʤʫ 

ʩʪʘʥʽ, ʨʫʭʘʻʪʴʩʷ ʧʦʧʝʨʝʜʫ ʢʫʣʽ, ʚʦʥʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʚʧʝʨʝʜ ʽ ʥʘʚʢʦʣʦ ʩʪʚʦʣʘ 

ʟʙʨʦʾ. ɺ ʧʦʜʘʣʴʰʦʤʫ, ʢʦʣʠ ʢʫʣʷ ʚʠʭʦʜʠʪʴ ʩʣʽʜʦʤ ʟʘ ʮʽʻʶ ʭʤʘʨʦʶ, ʚʦʥʘ ʧʨʦʭʦʜʠʪʴ 

ʾʾ ʽ ʚʠʢʣʠʢʘʻ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʨʫʭʠ ʚ ʥʽʡ, ʱʦ ʟʤʫʰʫʶʪʴ ʭʤʘʨʫ ʚ ʧʝʚʥʠʭ ʤʽʩʮʷʭ 

ʮʠʨʢʫʣʶʚʘʪʠ ʥʘ ʤʽʩʮʽ. ʁʤʦʚʽʨʥʦ, ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʝ 

ʽʥʪʝʥʩʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʯʘʩʪʠʥʢʘʤʠ ʤʝʪʘʣʽʚ ʟʨʘʟʢʽʚ ʩʘʤʝ ʥʘ ʚʽʜʩʪʘʥʷʭ 25 ʩʤ, 

ʧʨʦʪʝ ʜʘʥʝ ʧʨʠʧʫʱʝʥʥʷ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ [75]. 

ɯʥʰʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ Giraudo C. ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [93], ʷʢʽ ʚʠʢʦʥʫʚʘʣʠ 

ʧʦʩʪʨʽʣʠ ʚ ʛʦʣʫ ʰʢʽʨʫ ʪʘ ʰʢʽʨʫ ʧʦʢʨʠʪʫ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʦʜʷʛʫ, ʥʘʩʪʫʧʥʽ: ʙ̔ ʣʴʰʽ 
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(p<0.01) ʟʥʘʯʝʥʥʷ ʚʽʜʢʣʘʜʘʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚʠʷʚʣʝʥʦ ʥʘ ʰʢʽʨʽ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʨʽʟʥʽ ʚʠʜʠ ʦʜʷʛʫ (ʱʦ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʝ ʙʘʚʦʚʥʫ, ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ, ʰʢʽʨʷʥʠʡ 

ʚʠʨʽʙ ʪʘ ʥʝʡʣʦʥ) ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ. ʊʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʘʰʠʤʠ ʜʘʥʠʤʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʘʚʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝ ʽʤʽʪʘʪʦʨ 

ʰʢʽʨʠ, ʷʢ ʫ ʥʘʰʦʤʫ ʯʠ ʦʧʠʩʘʥʦʤʫ ʚʠʱʝ ʜʦʩʣʽʜʞʝʥʥʽ, ʘ ʣʶʜʩʴʢʫ ʰʢʽʨʫ, ʦʪʨʠʤʘʥʫ 

ʚʽʜ ʪʨʫʧʽʚ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʣʶʜʩʴʢʘ ʰʢʽʨʘ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʦʣʦʜʽʻ 

ʢʨʘʱʠʤʠ ʟʜʘʪʥʦʩʪʷʤʠ ʜʦ ʘʢʫʤʫʣʶʚʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʜʦʮʽʣʴʥʠʤ ʻ 

ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʘʣʽʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʇʨʦʪʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʪʘ 

ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʢʨʘʾʥ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʪʘʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʶʜʩʴʢʠʭ ʨʝʰʪʦʢ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʮʽʻʾ ʤʦʜʝʣʽ ʙʘʣʽʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʊʘʢʽ ʥʝʦʜʥʦʨʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʢʘʥʠʥ, ʷʢ̔ ʦʪʨʠʤʘʥʽ ʫ 

ʥʘʰʦʤʫ ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʤʽʢʨʦʩʪʨʫʢʪʫʨʦʶ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʪʝʢʩʪʠʣʶ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʪʨʠʤʢʫ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʟʘʣʠʰʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʚ ʥʠʭ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʤʘʣʶʥʢʫ, ʧʣʝʪʝʥʥʷ ʪʦʱʦ [49, 

80, 93].  

ʆʢʨʽʤ ʪʦʛʦ, ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʽ ʥʘ ʤʘʢʨʦʩʢʦʧʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ. ʂʽʧʪʷʚʘ, ʷʢʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ, ̒  ʚʘʞʣʠʚʠʤ ʨʝʯʦʚʠʤ ʜʦʢʘʟʦʤ ʽ ʷʢ ʧʦʢʘʟʫʶʪʴ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ 

ʚʦʥʘ ʧʦ ʨʽʟʥʦʤʫ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʥʘ ʩʣʽʜʦʧʨʠʡʤʘʶʯʽʡ ʧʦʚʝʨʭʥʽ ʧʨʠ ʨʽʟʥʠʭ ʤʦʜʝʣʷʭ 

ʙʘʣʽʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʘʢ, ʫ ʚʠʧʘʜʢʫ ʧʦʩʪʨʽʣʫ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 12ʈʄè ʫ ʟʘʬʽʢʩʦʚʘʥʫ ʚ ʨʘʤʮʽ 

ʙʘʚʦʚʥʷʥʫ ʪʢʘʥʠʥʫ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʣʘʩʠʯʥʦ ʦʧʠʩʘʥʝ 

ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ ʫ ʚʠʛʣʷʜʽ ʰʪʘʥʮʤʘʨʢʠ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʣʽʜʦʧʨʠʡʤʘʶʯʽʡ 

ʧʦʚʝʨʭʥʽ, ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʚ ʮʝʥʪʨʽ ʙʽʣʴʰ ʪʝʤʥʦʾ ʟʦʥʠ ʥʝʧʨʘʚʠʣʴʥʦ ʢʚʘʜʨʘʪʥʦʾ 

ʬʦʨʤʠ ʟ ʣʽʥʽʡʥʠʤ ʚʽʜʢʣʘʜʘʥʥʷʤ ʢʽʧʪʷʚʠ ʥʠʞʯʝ (ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʪʫʧʘʶʯʦʾ ʯʘʩʪʠʥʠ 

ʧʦʚʦʨʦʪʥʦʾ ʧʨʫʞʠʥʠ) ʽ ʫ ʚʠʛʣʷʜʽ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ ʥʘʚʢʦʣʦ ʦʧʠʩʘʥʠʭ 

ʧʦʧʝʨʝʜʥʴʦ [42]. ʇʨʦʪʝ, ʧʨʠ ʧʦʩʪʨʽʣʽ ʟ ʮʴʦʛʦ ʞ ʧʽʩʪʦʣʝʪʫ, ʘʣʝ ʚ ʙʘʚʦʚʥʷʥʫ 

ʪʢʘʥʠʥʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʥʝʙʽʦʣʦʛʽʯʥʦʤʫ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ ʣʶʜʠʥʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʬʦʨʤʫʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʽʥʰʦʾ ʢʘʨʪʠʥʠ ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ. ɿʥʠʢʘʻ ʯʽʪʢʠʡ 

ʢʦʥʪʫʨ ʢʽʧʪʷʚʠ, ʚʽʥ ʥʘʙʫʚʘʻ ʙʽʣʴʰ ʨʦʟʧʣʠʚʯʘʩʪʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʽ ʛʦʣʦʚʥʝ ï 



109 
 

ʫʪʚʦʨʶʻʪʴʩʷ çʚʫʣʢʘʥʦʧʦʜʽʙʥʝè ʪʨʠʚʠʤʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚ ʨʘʡʦʥʽ ʥʘʚʢʦʣʦ 

ʜʫʣʴʥʦʛʦ ʟʨʽʟʫ ʟʙʨʦʾ, ʽ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ ʥʘʚʢʦʣʦ ʥʘʢʦʥʝʯʥʠʢʘ ʧʦʚʦʨʦʪʥʦʾ 

ʧʨʫʞʠʥʠ. ʆʢʨʽʤ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʦʨʦʪʥʦʾ ʰʪʘʥʮʤʘʨʢʠ, ʷʢʘ ʤʘʻ 

çʩʚʽʯʢʦʧʦʜʽʙʥʫè ʬʦʨʤʫ ʽ ʬʦʨʤʫʻʪʴʩ,̫ ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ 

ʥʘʢʦʥʝʯʥʠʢʘ ʧʦʚʦʨʦʪʥʦʾ ʧʨʫʞʠʥʠ, ʱʦ ʟʤʽʥʶʻ ʨʫʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʟʘʣʠʰʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ, ʷʢʽ ʨʫʭʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʚ ʧʨʦʪʠʣʝʞʥʠʡ ʚʽʜ ʥʴʦʛʦ 

ʙʽʢ, ʫʪʚʦʨʶʶʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʪʘʢʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʤʘʣʶʥʦʢ [100]. 

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʚ ʙʣʦʢʠ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʦʶ 

ʪʘʢʦʞ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʯʽʪʢʦʾ ʰʪʘʥʮʤʘʨʢʠ, ʧʨʦʪʝ ʜʝʷʢʽ ʢʦʥʪʫʨʠ 

ʢʽʧʪʷʚʠ ʥʘʚʢʦʣʦ ʢʽʥʮʷ ʧʦʚʦʨʦʪʥʦʾ ʧʨʫʞʠʥʠ ʤʘʶʪʴ ʙʽʣʴʰ ʯʽʪʢʠʡ ʭʘʨʘʢʪʝʨ. 

ɺʦʜʥʦʯʘʩ ʪʘʢ ʩʘʤʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫʪʚʦʨʝʥʥʷ çʚʫʣʢʘʥʦʧʦʜʽʙʥʠʭè ʧʽʜʚʠʱʝʥʴ ʽ 

ʥʘʷʚʥʽʩʪʴ ʢʽʧʪʷʚʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʽ ʪʢʘʥʠʥʠ. ɿ ʥʝʟʛʘʜʘʥʠʭ ʫ ʽʥʰʠʭ ʨʦʙʦʪʘʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʰʢʦʜʞʝʥʥʷ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʥʘʷʚʥʽʩʪʴ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ. ʊʘʢʠʡ 

ʜʝʬʝʢʪ ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ï 

ʛʘʟʽʚ, ʱʦ ʡʤʦʚʽʨʥʦ ʫ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʘʥʠʭ 

ʤʦʜʝʣʝʡ ʧʨʠʩʪʨʦʾʚ ʪʘ ʥʘʙʦʾʚ ʜʦ ʥʠʭ. 

ʂʫʩʣʽʡ ʖ. ʖ. ʪʘ ʽʥʰʽ [119] ʪʘʢʦʞ ʚʽʜʤʽʪʠʣʠ ʫʪʚʦʨʝʥʥʷ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ ʧʨʠ 

ʨʦʙʦʪʽ ʟ çʌʦʨʪ 12ʈè. ɿʜʝʙʽʣʴʰʦʛʦ ʨʦʟʨʠʚʠ ʫʪʚʦʨʶʚʘʣʠʩʴ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ 

ʽ ʙʫʣʠ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ ʟʨʘʟʢʘʭ ʟʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ, ʱʦ 

ʪʘʢʦʞ ʥʘʛʘʜʫʻ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʧʨʠ ʨʦʙʦʪʽ ʟ ʧʽʩʪʦʣʝʪʦʤ çʌʦʨʪ 17ʈè. 

ʇʨʠ ʨʦʙʦʪʽ ʟ çʌʦʨʪ 9ʈè ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʙʫʣʠ ʨʦʟʨʠʚʠ ʚ ʛʨʫʧʘʭ ʟ ʙʘʚʦʚʥʷʥʦʶ 

ʪʢʘʥʠʥʦʶ. ʆʩʦʙʣʠʚʦʛʦ ʨʦʟʛʣʷʜʫ ʟʘʩʣʫʛʦʚʫʻ ʬʘʢʪ ʪʦʛʦ, ʱʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʨʦʟʨʠʚʽʚ ʚʠʷʚʣʝʥʘ ʧʨʠ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ 50 ʩʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʩʪʨʽʣʘʤʠ ʚʧʨʠʪʫʣ 

ʽ ʜʠʩʪʘʥʮʽʻʶ 25 ʩʤ (3,000Ñ1,732, 0,400Ñ0,548 ʪʘ 0,800Ñ1,789 ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʥʝ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʢʣʘʩʠʯʥʠʤ ʧʦʷʩʥʝʥʥʷʤ ʧʨʦ ʢʣʶʯʦʚʫ ʨʦʣʴ ʛʘʟʽʚ ʚ ʫʪʚʦʨʝʥʥʽ 

ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ. ɺʠʷʚʣʝʥʘ ʥʘʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʥʝ ʤʘʻ ʧʦʷʩʥʝʥʥʷ 

ʥʽ ʚ ʚʽʪʯʠʟʥʷʥʠʭ, ʥʽ ʚ ʽʥʦʟʝʤʥʠʭ ʜʞʝʨʝʣʘʭ. ʇʨʦʪʝ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʘʢʘ ʢʘʨʪʠʥʘ 

ʚʠʷʚʣʝʥʘ ʪʽʣʴʢʠ ʚ ʟʨʘʟʢʘʭ ʙʘʚʦʚʥʷʥʦʾ ʪʢʘʥʠʥʠ, ʡʤʦʚʽʨʥʝ ʧʦʷʩʥʝʥʥʷ ʩʣʽʜ ʰʫʢʘʪʠ 

ʚ ʩʪʨʫʢʪʫʨʽ ʮʴʦʛʦ ʚʠʜʫ ʪʝʢʩʪʠʣʶ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ ʫʩʽʻʾ ʨʦʙʦʪʠ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʧʨʦʚʝʜʝʥʽ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʽ ʨʦʟʰʠʨʠʪʠ ʷʢʽʩʪʴ ʝʢʩʧʝʨʪʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʽʚ ʚʦʛʥʝʧʘʣʴʥʦʾ ʪʨʘʚʤʠ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʣʝʪʘʣʴʥʦʾ ʟʙʨʦʾ, 

ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ ʪʘ ʥʝʙʽʦʣʦʛʽʯʥʠʭ 

ʽʤʽʪʘʪʦʨʽʚ ʪʽʣʘ ʣʶʜʠʥʠ, ʱʦ ʯʘʩʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʽʩʪʦʣʝʪʽʚ, ʘʣʝ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʩʪʨʽʣʫ ʥʘ ʩʣʽʜʦʧʨʠʡʤʘʶʯʠʭ ʧʦʚʝʨʭʥʷʭ. ɺʩʪʘʥʦʚʣʝʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʫʩʧʽʰʥʦ ʙʫʪʠ 

ʚʧʨʦʚʘʜʞʝʥʽ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʚʽʜʜʽʣʽ ʝʢʩʧʝʨʪʠʟʠ ʧʦʤʝʨʣʠʭ ʦʩʽʙ ʙʶʨʦ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʚʽʜʜʽʣʝʥʥʽ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ ʢʨʠʤʽʥʘʣʽʩʪʠʢʠ ʙʶʨʦ ʩʫʜʦʚʦ-

ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʭ ʮʝʥʪʨʘʭ 

ʄɺʉ ʋʢʨʘʾʥʠ. 
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ɺʀʉʅʆɺʂʀ 

 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʦʜʘʥʦ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʟʘʜʘʯʽ, ʷʢʘ 

ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʧʦʨʽʚʥʷʥʥ ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʛʥʝʧʘʣʴʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʟʘʧʦʜʽʷʥʠʭ ʧʽʩʪʦʣʝʪʘʤʠ çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʩʧʦʨʷʜʞʝʥʠʤʠ 

ʥʘʙʦʷʤʠ ʜʦ ʧʨʠʩʪʨʦʾʚ, ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʜʠʩʪʘʥʮʽʡ ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ ʫ 

ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʢʦʤʧʣʝʢʩʫ çʦʜʷʛ + ʥʝʙʽʦʣʦʛʽʯʥʠʡ ʽʤʽʪʘʪʦʨ 

ʪʽʣʘ ʣʶʜʠʥʠè, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʣʦʢʘʤʠ, ʷʢʽ ʧʦʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ  ̔ʜʞʠʥʩʦʚʦʶ 

ʪʢʘʥʠʥʘʤʠ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ 

ʤʦʜʝʣʽ ʤʦʞʣʠʚʦ ʾʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè, ʪʘ ʚʽʜʩʪʘʥʝʡ 

ʧʦʩʪʨʽʣʽʚ ʚʧʨʠʪʫʣ, ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʪʘ ʟ ʜʠʩʪʘʥʮʽʾ 50 ʩʤ. 

1. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè ʟ ʜʠʩʪʘʥʮʽʡ 

ʚʧʨʠʪʫʣ, 25 ʩʤ ʪʘ 50 ʩʤ ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʥʦʚʠʡ ʢʘʥʘʣ ʚʽʜ 1 ʩʤ ʛʣʠʙʠʥʦʶ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʦʢʨʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʗʢ çʌʦʨʪ 9ʈè, ʪʘʢ 

ʽ çʌʦʨʪ 17ʈè ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʧʨʦʥʠʢʘʶʯʠʭ ʫʰʢʦʜʞʝʥʴ ʛʣʠʙʠʥʦʶ 3 ʩʤ ʽ ʙʽʣʴʰʝ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʫʜʴ ʷʢʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʦʢʨʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʜʠʩʪʘʥʮʽʾ 

ʧʦʩʪʨʽʣʫ 50 ʩʤ ʪʘ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʧʨʦʥʠʢʘʶʯʠʭ ʫʰʢʦʜʞʝʥʴ ʛʣʠʙʠʥʦʶ 4 ʩʤ ʽ 

ʙʽʣʴʰʝ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʫʜʴ ʷʢʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʦʢʨʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ 

ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ 25 ʩʤ. çʌʦʨʪ 17ʈè ʥʝ ʚʠʢʣʠʢʘʻ ʧʨʦʥʠʢʘʶʯʠʭ ʫʰʢʦʜʞʝʥʴ 

ʜʦʚʞʠʥʦʶ 5 ʩʤ ʽ ʙʽʣʴʰʝ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʫʜʴ ʷʢʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʦʢʨʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʘʚʽʪʴ ʧʨʠ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʚʧʨʠʪʫʣ. ɹʽʣʴʰ ʛʣʠʙʦʢʽ ʫʰʢʦʜʞʝʥʥʷ 

ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʩʪʨʽʣʽʚ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʧʦʨʽʚʥʷʥʦ 

ʟ çʌʦʨʪ 17ʈè. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʚʠʷʚʣʝʥʦ ʦʟʥʘʢʠ ʪʦʛʦ, ʱʦ ʙʘʚʦʚʥʷʥʘ 

ʪʢʘʥʠʥʘ ʤʘʻ ʢʨʘʱʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʽʞ ʽʥʰʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʪʢʘʥʠʥʠ, ʫ ʪʦʡ ʯʘʩ 

ʷʢ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ï ʮʝ ʰʢʽʨʦʟʘʤʽʥʥʠʢ.  

ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʧʘʨʘʤʝʪʨʠ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 

ʦʪʨʠʤʘʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè. ɺʨʘʭʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨʠ 

ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʥʘʡʢʨʘʱʠʤʠ ʟʘʭʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

çʌʦʨʪ 9ʈè ʚʦʣʦʜʽʣʘ ʙʘʚʦʚʥʷʥʘ ʪʢʘʥʠʥʘ, ʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè - 
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ʰʢʽʨʦʟʘʤʽʥʥʠʢ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʷʢ ʟ çʌʦʨʪ 9ʈè ʪʘʢ ʽ ʟ çʌʦʨʪ 17ʈè ʚʧʨʠʪʫʣ 

ʚʽʜʤʽʯʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʥʠ, ʷʢʘ ʧʦʚʦʣʽ ʨʦʟʰʠʨʶʻʪʴʩʷ ʽ ʧʦʪʽʤ 

ʟʚʫʞʫʻʪʴʩʷ; ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʚʽʜʩʪʘʥʝʡ 25 ʩʤ ʪʘ 50 ʩʤ ʚʽʜʤʽʯʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʫʩʦʚʠʜʥʦʾ ʪʠʤʯʘʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ï ʷʢʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ 

ʟʤʝʥʰʫʚʘʣʘʩʷ. 

2. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʚʽʜʢʣʘʜʘʥʥʷ ʢʽʧʪʷʚʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʷʭ ʧʦʩʪʨʽʣʫ ʚʧʨʠʪʫʣ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʪʘ 25 ʩʤ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʠʪʪʷ ʙʣʦʢʫ, ʘ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʥʘ 

ʚʽʜʩʪʘʥʽ 50 ʩʤ ʙʫʣʦ ʚʽʜʩʫʪʥʻ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʫ ʛʦʣʽ ʙʣʦʢʠ 

ʪʘ ʙʣʦʢʠ ʚʢʨʠʪʽ ʙʘʚʦʚʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʢʽʧʪʷʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʧʨʠ 

ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʥʘ ʚʽʜʩʪʘʥʽ 25 ʩʤ ̔ 50 ʩʤ. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʫ 

ʙʣʦʢʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʢʽʧʪʷʚʘ ʚʠʷʚʣʷʻʪʴʩʷ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ ʪʘ ʥʘ ʚʽʜʩʪʘʥʽ 25 ʩʤ. ʅʘ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ 

ʫ 50 ʩʤ ʢʽʧʪʷʚʘ ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ ʥʽ ʧʨʠ ʤʘʢʨʦ-, ʥʽ ʧʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ ʧʦʢʘʟʘʚ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ 

ʨʦʟʨʠʚʠ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʘʚʦʚʥʷʥʫ ʪʢʘʥʠʥʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ ʪʘ ʚʠʜʫ ʧʽʩʪʦʣʝʪʫ. ʏʘʩʪʽʰʝ ʨʦʟʨʠʚʠ ʪʢʘʥʠʥʠ ʪʘ ʫ ʙʽʣʴʰʽʡ 

ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʧʦ ʟʨʽʚʥʷʥʥʶ ʟ 

çʌʦʨʪ 9ʈè. 

ʇʨʠ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ ʧʣʦʱʽ ʜʝʬʝʢʪʫ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè ʥʘ 

ʜʠʩʪʘʥʮʽʷʭ 25 ʩʤ ʪʘ 50 ʩʤ, ʪʘ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ 

ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʟ ʜʠʩʪʘʥʮʽʾ ʚʧʨʠʪʫʣ ʪʘ 25 ʩʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ çʌʦʨʪ 17ʈè.  

3. ɼʠʬʝʥʽʣʘʤʽʥ ʪʘ ʮʝʥʪʨʘʣʽʪ ʚʠʷʚʣʝʥʽ ʫ ʚʽʜʩʪʨʽʣʷʥʠʭ ʟʨʘʟʢʘʭ ʛʦʣʠʭ ʙʣʦʢʽʚ 

ʥʘ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ ʚʧʨʠʪʫʣ ʪʘ 25 ʩʤ, ʽ ʙʣʦʢʽʚ ʚʢʨʠʪʠʭ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʥʘ 

ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ 25 ʩʤ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ 

ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 17ʈè ʾʭ ʚʠʷʚʣʷʣʠ ʪʽʣʴʢʠ ʥʘ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ 25 ʩʤ ʫ ʟʨʘʟʢʘʭ 

ʚʢʨʠʪʠʭ ʜʞʠʥʩʦʚʦʶ ʪʢʘʥʠʥʦʶ. ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ 

ʩʢʣʘʜʘʣʘ 100 %. ʉʢʣʘʜʦʚʽ ʧʦʨʦʭʫ (ʮʝʥʪʨʘʣʽʪ ʪʘ ʜʠʬʝʥʽʣʘʤʽʥ) ʟʜʝʙʽʣʴʰʦʛʦ 
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ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ ʧʽʩʪʦʣʝʪʫ çʌʦʨʪ 9ʈè, ʧʨʦʪʝ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʤʝʥʰʠʡ 

ʽʥʪʝʨʝʩ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ, ʯʠ ʟʥʘʨʷʜʜʷ ʧʦʩʪʨʽʣʫ ʥʽʞ 

ʥʘʢʣʘʜʘʥʥʷ ʽʥʰʠʭ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʟʘ ʨʘʭʫʥʦʢ ʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʦʨʝʣʷʮʽʡ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʩʚʠʥʮʷ, ʟʘʣʽʟʘ ʪʘ ʮʠʥʢʫ ʚʠʷʚʣʝʥʦ ʯʠʩʝʣʥɹʽ 

ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʛʨʫʧʘʤʠ ʧʦʨʽʚʥʷʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʨʠʪʪʷ ʪʘ ʟʥʘʨʷʜʜʷ ʧʦʩʪʨʽʣʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʧʦʢʘʟʥʠʢʠ ʤʽʜʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʦʶ ʤʝʪʦʶ ʫ ʟʚôʷʟʢʫ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʙʫʜʴ ʷʢʠʭ ʜʦʩʪʦʚʽʨʥʠʭ, ʯʠ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʫʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʟʥʘʨʷʜʜʷ ʧʦʩʪʨʽʣʫ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʪʦʣʝʪʽʚ çʌʦʨʪ 9ʈè ʪʘ çʌʦʨʪ 17ʈè 

ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʮʠʥʢʫ, ʷʢʽ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ 

ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʢʨʠʚʫ ʙʣʦʢʽʚ. ʋ ʚʠʧʘʜʢʘʭ ʧʦʩʪʨʽʣʫ 

ʫ ʙʣʦʢʠ ʚʢʨʠʪʽ ʰʢʽʨʦʟʘʤʽʥʥʠʢʦʤ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʴ-ʷʢʠʭ 

ʝʣʝʤʝʥʪʽʚ.  

4. ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 9ʈè ʤʽʞ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ, ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʫ ʪʽʣʘ ʣʶʜʠʥʠ, 

ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʦʾ, ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʪʘ ʩʠʣʴʥʽ ʟʚôʷʟʢʠ (r=-0.28 ï -0.89) ʟʚʦʨʦʪʥʦʾ 

ʩʠʣʠ ʪʘ ʥʝʯʠʩʣʝʥʥʽ ʩʣʘʙʢʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ (r= 0.28 ï 0.62); ʤʽʞ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʢʨʠʚʫ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʚʽʜʥʦʩʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʠʥʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ (r= 0.30), ʘ ʟ 

ʥʘʷʚʥʽʩʪʶ ʜʠʬʝʥʽʣʘʤʽʥʫ ʪʘ ʮʝʥʪʨʘʣʽʪʫ ʽ ʧʣʦʱʝʶ ʜʝʬʝʢʪʫ ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʾ 

ʩʣʘʙʢʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r= -0.26 ï -0.52). ʇʨʠ ʧʦʩʪʨʽʣʘʭ ʟ çʌʦʨʪ 17ʈè ʤʽʞ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʩʪʘʥʽ ʧʦʩʪʨʽʣʫ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ, 

ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʫ ʪʽʣʘ ʣʶʜʠʥʠ, ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʚʩʪʘʥʦʚʣʝʥʦ ʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʦʾ, ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ 

ʪʠ ʩʠʣʴʥʽ ʟʚôʷʟʢʠ (r=-0.26 ï -0.93) ʟʚʦʨʦʪʥʦʾ ʩʠʣʠ ʪʘ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ ʩʝʨʝʜʥʴʦʾ 

ʩʠʣʠ ʟ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʣʽʟʘ (r= 0.34) ʪʘ ʚʽʜʥʦʩʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʮʠʥʢʫ (r= 0.53); ʤʽʞ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʢʨʠʚʫ ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʪʽʣʘ 
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ʣʶʜʠʥʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʰʢʦʜʞʝʥʴ ʦʜʷʛʫ, ʥʝʙʽʦʣʦʛʽʯʥʦʛʦ ʽʤʽʪʘʪʦʨʫ ʪʽʣʘ 

ʣʶʜʠʥʠ, ʚʽʜʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʩʪʨʽʣʫ ʚʩʪʘʥʦʚʣʝʥʦ ʯʠʩʝʣʴʥʽ 

ʜʦʩʪʦʚʽʨʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ (r= 0.40 ï 0.42) ʪʘ ʟʚʦʨʦʪʥʽ ʟʚôʷʟʢʠ (r=-0.29 ï -

0.52). 

5. ɺʨʘʭʦʚʫʶʯʽ ʜʘʥʽ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʧʽʩʪʦʣʝʪʽʚ 

çʌʦʨʪ 9ʈè ʽ çʌʦʨʪ 17ʈè ʧʨʠ ʧʦʩʪʨʽʣʘʭ ʚʧʨʠʪʫʣ, ʟ ʜʠʩʪʘʥʮʽʾ 25 ʩʤ ʪʘ ̔ʟ ʜʠʩʪʘʥʮʽʾ 

50 ʩʤ ʫ ʛʦʣʽ ʥʝʙʽʦʣʦʛʽʯʥʽ ʽʤʽʪʘʪʦʨʠ ʪʽʣʘ ʣʶʜʠʥʠ, ʪʘ ʽʤʽʪʘʪʦʨʠ ʧʦʢʨʠʪʽ ʨʽʟʥʠʤʠ 

ʚʠʜʘʤʠ ʦʜʷʛʫ, ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ ʤʦʜʝʣʽ, ʢʦʨʝʢʪʥʽ ʫ 85 % 

ʚʠʧʘʜʢʽʚ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ ʧʽʩʪʦʣʝʪʘ ʪʘ ʫ 97,5 % ʚʠʧʘʜʢʽʚ ʧʨʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʩʧʝʮʠʬʽʯʥʘ ʩʫʤʘ ʜʦʚʞʠʥʠ 

ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ PPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ, ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʠʬʝʥʽʣʘʤʽʥʫ, ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʽʧʪʷʚʠ, ʩʧʝʮʠʬʽʯʥʘ ʩʫʤʘ ʜʦʚʞʠʥʠ 

ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ TCLM ʥʘ ʛʣʠʙʠʥʽ 3 ʩʤ, ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʚʠʥʮʶ ʽ 

ʥʘʚʥʽʩʪʴ, ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʷʛʫ ʥʘ ʙʣʦʮʽ ʻ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʟʤʽʥʥʠʤʠ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʠʩʪʘʥʮʽʾ ʧʦʩʪʨʽʣʫ. ɸ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢ ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʮʠʥʢʫ, ʩʧʝʮʠʬʽʯʥʘ ʩʫʤʘ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥ ʚ ʽʤʽʪʘʪʦʨʽ ʪʽʣʘ PPM ʥʘ ʛʣʠʙʠʥʽ 1 ʩʤ, 

ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʠʚʽʚ ʦʜʷʛʫ, ʘ ʪʘʢʦʞ ʚʽʜʩʪʘʥʴ ʧʦʩʪʨʽʣʫ ̒  ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʤʠ ʟʤʽʥʥʠʤʠ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ ʧʽʩʪʦʣʝʪʘ. 
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