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ɸʅʆʊɸʎɯʗ 

ɻʦʥʯʘʨʝʥʢʦ ʊ.ʖ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 181 ʍʘʨʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2020. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʶ 

ʜʦʮʽʣʴʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʢʦʚʠʭ ʪʘ ʚʫʛʣʝʚʦʜʥʠʭ ʨʝʯʦʚʠʥ ï 

ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʫ ʪʘ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʦʟʠʮʽʡʥʦʾ 

ʩʫʤʽʰʽ ʟ ʤʝʪʦʶ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ. 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʘʥʦʾ ʛʨʫʧʠ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʄʝʪʦʜʦʤ ʨʦʟʛʦʨʪʘʥʥʷ ʬʫʥʢʮʽʾ 

ʷʢʦʩʪʽ ʚʠʷʚʣʝʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʧʨʽʦʨʠʪʝʪʘʤʠ ʩʧʦʞʠʚʘʯʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʪʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʚʘʛʦʤʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʻ 

ʙʝʟʧʝʯʥʩ̔ʪɹ ʪʘ ʥʫʪʨʽʻʥʪʥʘ ʟʙʘʣʘʥʩʦʚʘʥʩ̔ʪɹ ʧʨʦʜʫʢʪʫ, ʚʤʽʩʪ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʚʠʩʦʢ ̔ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʽʚ. 

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʚʠʚʯʝʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʜʘʥʽ ʱʦʜʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʢʦʚʦ-

ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʦʙʨʘʥʦ ʯʦʪʠʨʠ ʚʠʜʠ ʙʦʨʦʰʥʘ: 

ʢʫʥʞʫʪʥʝ, ʣʣʷʥʝ, ʩʦʥʷʰʥʠʢʦʚʝ ʪʘ ʛʘʨʙʫʟʦʚʝ. ʐʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʧʦʢʘʟʥʠʢʽʚ ʦʧʪʠʤʽʟʦʚʘʥʦ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ 

ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ. ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʙʦʨʦʰʥʘ ʫ ʩʫʤʽʰʽ: ʢʫʥʞʫʪʥʝ - 25%, ʣʣʷʥʝ - 

25%, ʩʦʥʷʰʥʠʢʦʚʝ - 25% ʪʘ ʛʘʨʙʫʟʦʚʝ ï 25%. 

ɺʠʚʯʝʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʦʙʨʘʥʦ ̫ ʣʦʚʠʯʠʡ 

ʢʦʣʘʛʝʥʦʚʠʡ ʙʽʣʦʢ ʫ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ (ɹɺʂ) ʟ 

ʤʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʩʥʠʭ 
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ʩʠʩʪʝʤ. 

ɿ ʤʝʪʦʶ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʟʘ 

ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʧʨʦʚʝʜʝʥʦ ʧʽʜʙʽʨ ʽ ʨʦʟʨʘʭʫʥʦʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʚʘʨʠʥʥʠʭ ʽ ʨʦʩʣʠʥʥʠʭ ʞʠʨʽʚ ʫ ʩʢʣʘʜʽ ʢʫʧʘʞʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʫ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʦʾ ɹɺʂ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʧʘʞ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ ʪʘ 

ʣʣʷʥʦʾ ʦʣʽʾ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1. 

ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘ ʜʦʟʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʫ ʨʝʮʝʧʪʫʨʘʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʩʫʤʽʰʽ 

ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʷʣʦʚʠʯʦʛʦ ʢʦʣʘʛʝʥʦʚʦʛʦ ʙʽʣʢʫ ʪʘ ʢʫʧʘʞʫ ʪʚʘʨʠʥʥʠʭ ʽ 

ʨʦʩʣʠʥʥʠʭ ʞʠʨʽʚ, ʷʢ ʦʜʠʥ ʟ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹɺʂ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʦ ʨʝʮʝʧʪʫʨʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʛʦ ʚʠʨʦʙʫ 

ï ʤô̫ ʩʥʦʛʦ ʧʦʩʽʯʝʥʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ çɹʝʟʛʣʶʪʝʥʦʚʠʡè. 

ɼʦʩʣʽʜʞʝʥʦ ʟʤʽʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʩʥʠʭ 

ʤʦʜʝʣʴʥʠʭ ʬʘʨʰʝʚʠʭ ʩʠʩʪʝʤ ʟ ʚʤʽʩʪʦʤ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʚʽʜ ʫʤʦʚ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʩʧʦʩʦʙʫ ʽ ʪʨʠʚʘʣʦʩʪʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 30 Áʉ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʧʦʚʽʪʨʷ 4 ʤ/ʩ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʠʭ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʫ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʜʦ ʬʘʨʰʝʚʠʭ ʩʠʩʪʝʤ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʫ 

ʢʽʣʴʢʦʩʪʽ 25é30% ʩʧʨʠʷʻ ʩʢʦʨʦʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʪʘ 

ʟʤʝʥʰʝʥʥʶ ʚʪʨʘʪ ʤʘʩʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʽʩʣʷ 

ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʪʘ ʧʨʦʚʝʜʝʥʦ ʽʥʪʝʛʨʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʘ ʢʦʤʧʦʟʠʮʽʷ ʫ ʨʝʮʝʧʪʫʨʘʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʣʽʟʠʥʫ ʪʘ ʪʨʝʦʥʽʥʫ 
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ʧʦʣʽʧʰʠʪʠ ʘʤʽʥʦʢʠʩʣʦʪʥʫ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʙʽʣʢʽʚ ʚʠʨʦʙʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ 

ʚʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ʽ ʦʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪ, ʢʘʣʴʮʽʶ ʪʘ ʤʘʛʥʽʶ. 

ɺʠʚʯʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʤʝʟʦʬʽʣʴʥʠʭ ʘʝʨʦʙʥʠʭ ʪʘ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʪʷʛʦʤ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʄʝʪʘʙʦʣʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ in vivo. ʋ ʷʢʦʩʪʽ ʙʽʦʤʘʨʢʝʨʽʚ ʚʠʢʦʨʠʩʪʘʥʦ ʨʽʚʥʽ ʚʤʽʩʪʫ 

ʛʣʶʢʦʟʠ, ʭʦʣʝʩʪʝʨʠʥʫ ʪʘ ʙʽʣʽʨʫʙʽʥʫ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ɼʘʥʽ ʧʦʢʘʟʥʠʢʠ 

ʣʝʞʘʪʴ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʥʦʨʤ, ʱʦ ʚʢʘʟʫ ̒ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʨʦʮʝʩʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʪʘ 

ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ. 

ʇʽʜʪʚʝʨʜʞʝʥʦ ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʨʦʟʰʠʨʝʥʥʽ ʘʩʦʨʪʠʤʝʥʪʫ ʤô̫ ʩʥʠʭ ʚʠʨʦʙʽʚ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʨʦʙʽʚ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʛʣʶʪʝʥ. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʝʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʽʜʪʚʝʨʜʞʝʥʽ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ. ʅʦʚʠʟʥʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʽʰʝʥʴ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʽʰʝʥʥʷʤ ɼʝʨʞʘʚʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʚʣʘʩʥʦʩʪʽ ʧʨʦ ʚʠʜʘʯʫ ʧʘʪʝʥʪʫ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤô̫ ʩʥʽ ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʙʦʨʦʰʥʦ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ, ʪʚʘʨʠʥʥʠʡ ʙʽʣʦʢ, ʤô̫ ʩʥʽ ʬʘʨʰʝʚʽ ʩʠʩʪʝʤʠ, ʷʣʦʚʠʯʠʡ ʞʠʨ, ʨʦʩʣʠʥʥʽ 

ʦʣʽʾ, ʢʫʧʘʞʽ, ʝʤʫʣʴʩʽʷ. 
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ʥʘʫʢʦʚʠʭ ʙʘʟʘʭ ʜʘʥʠʭ). 
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SUMMARY  

Goncharenko T.U. Improving the technology of chopped semi-finished 

products using protein-carbohydrate compositions. - Qualifying scientific work as a 

manuscript. 

The thesis for acquiring the scientific degree of doctor of philosophy 

specialization 181 Food technologies. -  National university of food technologies 

Ministry of education and science of Ukraine, Kyiv, 2020.  

The thesis is dedicated to research and justification substantiation of complex 

use of protein and carbohydrate substances - animal protein and mix of oilseeds flour, 

in the form of a composite mix with the purpose to balance the nutrient structure and 

improvement of existing technology of semi-finished meat products. 

In order to establish the priority directions for of cut semi-finished products 

technology improvement, a study of consumer requirements for this group of meat 

products was conducted. The method of deployment of the quality function revealed 

the relation between consumer priorities and technological characteristics of the 

product under development. Itôs been found that the most important criterion while 

developing the new recipes of cut semi-finished products are safety and nutritional 

balance of the product, content of biologically active substances and high 

organoleptic characteristics of products. 

In the course of work the data on chemical composition and technological 

properties of flour and oil cultures were studied and systemized. To create a protein-

carbohydrate composition based on a set of indicators, four types of flour were 

selected: sesame, flax, sunflower and pumpkin. The component composition of the 

flour mixture is optimized by mathematical modeling according to the set of 
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indicators. Mass fraction of flour in the mixture: sesame ï 25%, flax ï 25%, 

sunflower ï 25% and pumpkin ï 25%. 

The properties of animal protein preparations were studied and beef collagen 

protein was selected as a component of protein-carbohydrate composition (PCC) in 

order to regulate the functional and technological properties of meat systems. 

In order to balance the protein-carbohydrate composition of the fat-acid 

composition, the selection and calculation of judicious mix of animal and vegetable 

fats in the blend were conducted and it was found that it is advisable to use the blend 

of beef fat and flax oil at a proportion of 1: 1 as the component of PCC. 

On the basis of experimental researches by mathematical modeling the 

optimum ratio and components of protein-carbohydrate composition dosage in the 

recipes of the cut semi-finished products providing the highest indicators of quality of 

finished products is established. 

A method for preparing an emulsion system based on a mixture of oilseed 

flour, beef collagen protein and a blend of animal and vegetable fats, as one of the 

possible ways of PCC use in the technology of chopped semi-finished products was 

developed.  

New meat chopped semi-finished product ñGluten-freeò product formula and 

technological scheme of production were developed. 

The change of functional and technological properties of mixed model ground 

meat systems with the content of protein-carbohydrate composition depending on 

freezing conditions, methods and duration of urgent packing were examined. It was 

found that freezing at the temperature of -30 Áʉ with the airflow speed at 4m/sec is 

optimal and provides for better conservation of quality properties of the product.  

It was found that the introduction of protein-carbohydrate composition to the 

ground meat systems, in the amount of 25é30% helps to reduce the time of freezing 

and decrease the losses of semi-finished products weight due to the thermal 

processing after defrosting.  

The biological value was calculated and an integral estimation of developed 

chopped semi-finished products balance was performed. It was found that the 



10 
 

 

1
0 

protein-carbohydrate composition in the formulas of chopped semi-finished products 

allows to increase the content of essential amino acids of lysine and threonine to 

improve the amino acid balance of product proteins, as well as to increase the content 

of linoleic and oleic acids, calcium and magnesium. 

The dynamics of changes in the number of mesophilic aerobic and facultative-

anaerobic microorganisms during storage of developed semi-finished products has 

been studied. Microbiological parameters of developed products remain within the 

established norms during the prescribed time of storage which proves the conformity 

to normative documentsô requirements. 

The metabolic efficiency and safety of chopped semi-finished products using 

PCC was confirmed by in vivo biomedical studies. The levels of glucose, cholesterol 

and bilirubin in the blood of experimental animals were used as biomarkers. These 

indicators are within physiological norms, which indicates the absence of any 

negative impact of the developed products on the processes of carbohydrate and lipid 

metabolism. 

The economic indicators of the developed formulas of chopped semi-finished 

products are calculated. The obtained data demonstrated the prospects of their 

introduction into production. 

The social effect of new types of chopped semi-finished products introduction is 

confirmed which lays in creating a greater variety of meat products with extended 

nutrition value and assortment of gluten-free products. 

The reliability of obtained experimental data is ensured by the use of modern 

research methods, appropriate equipment, use of mathematical tools for processing 

research results. Scientific provisions and recommendations are confirmed by 

laboratory researches and production tests.  

The novelty of technological solutions is confirmed by the decision of the State 

Department of Intellectual Property to grant a patent of Ukraine for a utility model. 

Key words: meat chopped semi-finished products, oilseed flour, animal 

protein, ground meat systems, beef fat, vegetable oils, blends, emulsion. 
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ɹɺʂ - ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʘ ʢʦʤʧʦʟʠʮʽʷ 

ɹɾɽ - ʙʽʣʢʦʚʦ-ʞʠʨʦʚʘ ʝʤʫʣʴʩʽʷ 
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ɺʋɿ - ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ 

ɽɿ - ʝʤʫʣʴʛʫʶʯʘ ʟʜʘʪʥʽʩʪʴ 

ɾʂ - ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ɾʂʉ - ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ 

ɾʋɿ - ʞʠʨʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ 

ʄɾʂ - ʤʦʥʦʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʄʄʉ - ʤô̫ ʩʥʽ ʤʦʜʝʣʴʥʽ ʩʠʩʪʝʤʠ 

ʅɾʂ - ʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʇʅɾʂ - ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʇʅʌ - ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ 

ʇʌɽ - ʧʣʘʥ ʧʦʚʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʉɹʆʂ - ʩʫʤʽʰ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʉɽ - ʩʪʘʙʽʣʴʥʽʩʪʴ ʝʤʫʣʴʩʽʾ 

ʉʂʉ - ʩʫʭʘ ʢʦʤʧʣʝʢʩʥʘ ʩʫʤʽʰ 

ʌʊʇ - ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 
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ɺʉʊʋʇ 

ʇʝʨʰʦʨʷʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʭʘʨʯʫʚʘʥʥʷ ʻ 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʰʣʷʭʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʦʙʫʤʦʚʣʝʥʠʭ ʥʝʧʦʚʥʦʮʽʥʥʠʤ ʽ ʥʝʟʙʘʣʘʥʩʦʚʘʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ, ʬʦʨʤʫʚʘʥʥʷ 

ʨʦʟʚʠʥʫʪʦʾ ʽʥʜʫʩʪʨʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ 

ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʫ ʭʘʨʯʫʚʘʥʥʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʽ ʧʦʨʫʰʝʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʝʥʽ ʥʝʜʦʩʪʘʪʥʽʤ ʚʞʠʚʘʥʥʷʤ 

ʪʘ ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʭ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ 

(ʥʫʪʨʽʻʥʪʽʚ), ʟʦʢʨʝʤʘ ʚʽʪʘʤʽʥʽʚ, ʦʩʦʙʣʠʚʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʨʷʜʫ (ɸ, ɽ, ʉ), 

ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ (ʡʦʜʫ, ʟʘʣʽʟʘ, ʬʪʦʨʫ, ʢʘʣʴʮʽʶ, ʩʝʣʝʥʫ ʪʘ ʽʥ.), ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʧʦʚʥʦʮʽʥʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʻ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʦʤ ʧʨʦʮʝʩʽʚ ʛʣʦʙʘʣʽʟʘʮʽʾ ʫ 

ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɺʦʜʥʦʯʘʩ, ʚʧʣʠʚ ʥʘ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʝʢʦʣʦʛʽʯʥʠʭ, ʟʦʢʨʝʤʘ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʦʾ ʦʧʽʨʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʣʷ ʧʨʦʪʠʜʽʾ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ 

ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʚʠʱʫʻ ʧʦʪʨʝʙʫ ʫ ʥʝʟʘʤʽʥʥʠʭ 

ʥʫʪʨʽʻʥʪʘʭ. ʊʦʤʫ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʽʩʥʦʾ ʩʧʽʚʧʨʘʮʽ ʥʘʫʢʦʚʮʽʚ ʪʘ ʚʠʨʦʙʥʠʢʽʚ 

ʨ̔ ʟʥʠʭ ʛʘʣʫʟʝʡ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦʶ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ, ʬʽʟʠʯʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʶ 

ʜʦʩʪʫʧʥʽʩʪʶ. 

ʉʪʚʦʨʝʥʥʶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʘʜ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʧʨʦʚʽʜʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʢʦʨʜʦʥʥʠʭ ʚʯʝʥʠʭ: ʈʦʛʦʚʘ ɸ.ɯ., ʂʣʠʤʝʥʢʘ ʄ.ʄ., ɺʽʥʥʽʢʦʚʦʾ ʃ.ɻ., ʇʘʩʽʯʥʦʛʦ 

ɺ.ʄ., ɹʘʣʴ-ʇʨʠʣʠʧʢʦ ʃ.ɺ., W. Schnackel,  T. Dzudie, F. Jemenez-Colmenero, L.ɸ. 

Diaz, I. Yilmaz ʪʘ ʽʥ.   

ɺʝʢʪʦʨ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪy 

ʚʠʨʦʙʽʚ ʟʘ ʨʘʭʫʥʦʢ ʮʽʣʴʦʚʦʛʦ ʢʦʤʙʽʥyʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʽ ʦʧʪʠʤʽʟʘʮʽʾ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜy, ʱʦ ʜʦʟʚʦʣʠʪʴ ʢʦʤʧʝʥʩʫʚʘʪʠ ʥʝʩʪʘʯʫ ʨʷʜy ʤʘʢʨʦ- ʽ 
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ʤʽʢʨʦʥyʪʨʽʻʥʪʽʚ, ʧʽʜʚʠʱʠʪʠ  ʭʘʨʯʦʚʫ ʮʽʥʥʩ̔ʪɹ ʧʨʦʜʫʢʪʫ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʟʙʝʨʝʞʝʥʥʷ ʥʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʨʦʚʠʥʠ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʙʽʣʢʫ, ʚʫʛʣʝʚʦʜʽʚ, ʢʦʨʠʩʥʠʭ ʞʠʨʽʚ, 

ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʽ ʚʦʜʥʦʯʘʩ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ 

ʽʥʛʨʝʜʽʻʥʪʦʤ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥ ̔ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʣʢʦʚʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʟʙʘʛʘʯʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ʇʨʦʪʝ, ʚʽʜʩʫʪʥʽ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʢʦʤʙʽʥʫʚʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʦʨʦʰʥʘ ʪʘ 

ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ, ʥʝʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥ ̫ ʙʘʞʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ̔ ʙʝʟʧʝʯʥʦʩʪʽ 

ʢʥ̔ʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʮʽʡ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʫ ʟ ʤʝʪʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʚ̔ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʙʝʟʛʣʶʪʝʥʦʚʠʭ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ  ʻ ʩʚʦʻʯʘʩʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ  ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʪʝʭʥʦʣʦʛʽʾ ʤôʷʩʘ ʽ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʅʋʍʊ) ʚ ʨʘʤʢʘʭ ʪʝʤʠ 

ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʤôʷʩʘ ʽ ʤôʷʩʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʅʋʍʊ ʥʘ ʪʝʤʫ çʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʣʷ ʦʟʜʦʨʦʚʯʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷè (ɼʈ 

ˉ0115U006059) ʪʘ ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʘʪʠʢʠ ʧʨʦʙʣʝʤʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ ʅʋʍʊ: çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤ'ʷʩʥʠʭ ʪʘ 

ʤ'ʷʩʦʤʽʩʪʢʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʜʦʚʞʝʥʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷè (ɼʈ ˉ0118U003557). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʰʣʷʭʦʤ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʥʫʪʨʽʻʥʪʥʦʛʦ 

ʩʢʣʘʜʫ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʢʦʚʠʭ, ʚʫʛʣʝʚʦʜʥʠʭ ʪʘ 

ʞʠʨʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʥʘʯʠʤʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʨʽʰʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʢʦʤʙʽʥʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʽ 

ʪʚʘʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʤʝʪʦʶ ʟʙʘʛʘʯʝʥʥʷ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʦʨʠʩʥʠʤʠ 

ʥʫʪʨʽʻʥʪʘʤʠ. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʨʦʰʥʘ 

ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ; 

- ʚʠʚʯʠʪʠ ʚʠʤʦʛʠ ʪʘ ʦʯʽʢʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʚ̔ ʱʦʜʦ ʷʢʦʩʪʽ ʪʘ ʘʩʦʨʪʠʤʝʥʪʫ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ; ʚʩʪʘʥʦʚʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ; 

- ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʩʪʘʥʦʚʠʪʠ ʾʭ 

ʦʧʪʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ 

ʢʦʤʧʦʟʠʮʽʾ; 

- ʟʙʘʣʘʥʩʫʚʘʪʠ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʜʦʙʘʚʢʠ 

ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ, ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʚʥʝʩʝʥʥʷ ʢʫʧʘʞʫ ʨʦʩʣʠʥʥʠʭ  ̔ʪʚʘʨʠʥʥʠʭ ʞʠʨʽʚ 

ʫ ʥʫʪʨʽʻʥʪʥʦ-ʘʜʝʢʚʘʪʥʠʭ ʢʽʣʴʢʦʩʪʷʭ; 

- ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʮʝʧʪʫʨʥʠʡ ʩʢʣʘʜ 

ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʦʩʥʦʚʽ ɹɺʂ ʽ ʢʫʧʘʞʫ ʞʠʨʽʚ; 

- ʚʠʟʥʘʯʠʪʠ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʢʣʘʜʫ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʚʤʩ̔ʪʫ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʜʦʩʣʽʜʠʪʠ 

ʾʭ ʟʤʽʥʫ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ; 

- ʦʮʽʥʠʪʠ ʙʽʦʣʦʛʽʯʥʫ ʙʝʟʧʝʯʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚ ʜʦʩʣʽʜʘʭ 

in vivo; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʦʝʢʪʠ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʽʶ 

ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʮʽʥʠʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ 

ʩʦʮ̔ʘʣʴʥʠʡ ʝʬʝʢʪ ʚʽʜ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ. 
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ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʭʥʦʣʦʛʽʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ (ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, 

ʩʦʥʷʰʥʠʢʫ ʪʘ ʛʘʨʙʫʟʘ) ʪʘ ʧʨʦʜʫʢʪʠ ʾʭ ʧʝʨʝʨʦʙʢʠ ï ʙʦʨʦʰʥʦ ʪʘ ʦʣʽʾ, ʪʚʘʨʠʥʥʽ 

ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ, ʞʠʨ ʪʚʘʨʠʥʥʠʡ ʷʣʦʚʠʯʠʡ, ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʘ ʢʦʤʧʦʟʠʮʽʷ ʪʘ 

ʤʦʜʝʣʴʥʽ ʬʘʨʰʝʚʽ ʩʠʩʪʝʤʠ ʟ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʛʦʪʦʚʽ ʧʦʩʽʯʝʥʽ ʚʠʨʦʙʠ ʟ ʤôʷʩʘ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥ :ɹ ʘʥʘʣʽʪʠʯʥʽ ï ʜʣʷ ʧʦʰʫʢʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʘʞʣʠʚʽ ʥʘʫʢʦʚʽ ʜʦʩʷʛʥʝʥʥʷ 

ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʜʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʷ; ʝʤʧʽʨʠʯʥʽ ï ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʷʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʝʜʤʝʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ; ʢʚʘʣʽʤʝʪʨʠʯʥʽ - ʜʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ  ̔ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʷʢʦʩʪʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʾʭ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʠʟʥʘʯʝʥʠʭ 

ʤʝʪʦʜʦʤ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʪʘ ʚʠʨʘʞʝʥʠʭ ʫ ʢʽʣʴʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ.  

ɺʧʝʨʰʝ ʦʧʪʠʤʽʟʦʚʘʥʦ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʩʢʣʘʜ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ (ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʘ, ʛʘʨʙʫʟʘ) ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʧʦʢʘʟʥʠʢʽʚ 

(ʜʦʙʦʚʦʶ ʧʦʪʨʝʙʦʶ ʚ ʙʽʣʢʘʭ, ʞʠʨʘʭ, ʚʫʛʣʝʚʦʜʘʭ, ʝʥʝʨʛʝʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ ʽ  

ʚʘʨʪʽʩʪʶ) ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʾʾ ʨʘʮʽʦʥʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʢʦʣʘʛʝʥʦʚʠʤ ʙʽʣʢʦʤ 

ʪʘ ʢʫʧʘʞʝʤ ʞʠʨʽʚ (ʷʣʦʚʠʯʠʤ ʞʠʨʦʤ ʽ ʣʣʷʥʦʶ ʦʣʽʻʶ) ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ɼʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʬʘʨʰʫ ʪʘ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʨʫʡʥʽʚʥʠʭ ʚʧʣʠʚʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦ ʾʢʦʤʧʦʟʠʮʽʾ 

ʫ ʚʠʛʣʷʜʽ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ.  
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ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʰʦʢʦʚʝ ʪʘ ʘʢʫʩʪʠʯʥʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʠʢʣʠʢʘʻ ʥʝʟʥʘʯʥʽ ʤʝʭʘʥʽʯʥʽ ʨʫʡʥʫʚʘʥʥʷ ʤôʷʟʦʚʠʭ ʪʢʘʥʠʥ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʚʪʨʘʪʠ ʤʘʩʠ ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʱʦʾ ʱʽʣʴʥʦʩʪʽ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʭʠʩʥʦʾ ʜʽʾ ʥʘ ʩʪʨʫʢʪʫʨʫ ʤ'ʷʩʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʚʥʝʩʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɼʽʩʪʘʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʙʝʟʛʣʶʪʝʥʦʚʠʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ 

ʧʨʠʥʮʠʧʽʚ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʪʘ ʘʜʝʢʚʘʪʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ 

ʤʽʩʪʠʪʴ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʥʦʚʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʻ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʛʘʣʫʟʽ ʟʥʘʥʴ 

çɺʠʨʦʙʥʠʮʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʾè. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ 2 ʢʦʤʧʣʝʢʪʠ ʧʨʦʝʢʪʽʚ 

ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ï ʊʋ ʋ 10.8-02070938-290:2019 çɹʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʘ 

ʢʦʤʧʦʟʠʮʽʷè ʪʘ ʊʋ ʋ 10.1-02070938-289:2019 çʅʘʧʽʚʬʘʙʨʠʢʘʪʠ ʤôʷʩʥʽ ʧʦʩʽʯʝʥʽ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾè.  

ʅʦʚʠʟʥʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʽʰʝʥʥʷʤ ɼʝʨʞʘʚʥʦʛʦ 

ʜʝʧʘʨʪʘʤʝʥʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʧʨʦ ʚʠʜʘʯʫ ʧʘʪʝʥʪʫ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ ˉ 142992 çʄô̫ ʩʥʠʡ ʧʦʩʽʯʝʥʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ çɹʝʟʛʣʶʪʝʥʦʚʠʡè ʚʽʜ 

10.07.2020 ʨ. 

ʉʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʨʦʟʰʠʨʝʥʥʽ ʘʩʦʨʪʠʤʝʥʪʫ ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ ʟ ʚʠʩʦʢʦʶ 

ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʙʝʟʛʣʶʪʝʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʧʨʦʚʝʜʝʥʥ ̔

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʾʭ ʘʥʘʣʽʟʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʙʨʦʙʮʽ, 

ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ ʪʘ ʚʠʩʚʽʪʣʝʥʥʽ ʾʭ ʫ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ. ɿʘ ʫʯʘʩʪʽ 

ʘʚʪʦʨʘ ʨʦʟʨʦʙʣʝʥʦ ʧʘʪʝʥʪʥʫ ʪʘ ʥʦʨʤʘʪʠʚʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʟʜʽʡʩʥʝʥʦ ʘʧʨʦʙʘʮʽʶ 

ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. 
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ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʥʘ ʇôʷʪʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʤôʷʩʥʦʾ, ʤʦʣʦʯʥʦʾ ʪʘ ʦʣʽʻʞʠʨʦʚʦʾ ʛʘʣʫʟʝʡ ʫ ʢʦʥʪʝʢʩʪʽ 

ʻʚʨʦ ʽʥʪʝʛʨʘʮʽʾè, ʅʋʍʊ (ʤ. ʂʠʾʚ, 2016 ʨ.); ɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʤʦʣʦʜʽʞʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽ ʾçʅʘʫʢʘ ʽ ʤʦʣʦʜʴ ʚ ʍʍɯ ʩʪʦʨʽʯʯʽè, ʇʋɽʊ (ʤ. 

ʇʦʣʪʘʚʘ, 2016 ʨ.); ʍI ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽ ʾçʊʝʭʥʽʢʘ  ̔

ʪʝʭʥʦʣʦʛʽʷ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚè, ʄɻʋʇ (ʤ. ʄʦʛʠʣʽʚ, 2017 ʨ.); 83 ʪʘ 84 

ʄʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʩʪʫʜʝʥʪʽʚ 

çʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ - ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI 

ʩʪʦʣʽʪʪʽè, ʅʋʍʊ (ʤ. ʂʠʾʚ, 2017-2018 ʨʨ.); VII  ʪʘ VIII  ʄʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çʅʘʫʢʦʚʽ ʧʨʦʙʣʝʤʠ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ɭʚʨʦʽʥʪʝʛʨʘʮʽʾè, ʅʋʍʊ (ʤ. ʂʠʾʚ, 2017-

2018 ʨʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 18 ʥʘʫʢʦʚʠʭ ʧʨʘʮ,ɹ ʫ 

ʪʦʤʫ ʯʠʩʣʽ 8 ʩʪʘʪʝʡ, ʩʝʨʝʜ ʷʢʠʭ 4 - ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʷʢʽ 

ʚʢʣʶʯʝʥʽ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 4 - ʫ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ; 7 ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ - ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʪʘ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ; ʦʜʝʨʞʘʥʦ 3 ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 

ʚʩʪʫʧʫ, 5 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʷʪʴ 200 

ʥʘʡʤʝʥʫʚʘʥʴ, 10 ʜʦʜʘʪʢʽʚ. ʆʩʥʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʥʘ 141 

ʩʪʦʨʽʥʢʘʭ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, ʱʦ ʤʽʩʪʠʪʴ 32 ʪʘʙʣʠʮ ̔ʪʘ 45 ʨʠʩʫʥʢʽʚ. 
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ʈʆɿɼɯʃ 1. ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɹɯʃʂʆɺʀʍ ʊɸ ɺʋɻʃɽɺʆɼʅʀʍ ʂʆʄʇʆʅɽʅʊɯɺ ʋ ʊɽʍʅʆʃʆɻɯɰ 

ʇʆʉɯʏɽʅʀʍ ɺʀʈʆɹɯɺ 

 

1.1. ʉʫʯʘʩʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ ʪʝʦʨʽʾ ʭʘʨʯʫʚʘʥʥʷ  

ʇʽʜˇʨʫʥʪʷʤ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʧʨʦ ʭʘʨʯʫʚʘʥʥʷ ʩʪʘʣʘ ʧʦʷʚʘ ʥʦʚʠʭ ʟʥʘʥʴ ʚ 

ʦʙʣʘʩʪʽ ʤʝʜʠʮʠʥʠ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ, ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 

ʷʢʽ ʟ'ʷʚʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ, ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ. ʉʫʯʘʩʥʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʜʦʨʦʚʝ ʭʘʨʯʫʚʘʥʥʷ ˇʨʫʥʪʫʪʁʴʩʷ ʥʘ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʠʭ 

ʢʦʥʮʝʧʮʽʷʭ ʪʘ ʪʝʦʨʽʷʭ ʭʘʨʯʫʚʘʥʥʷ. 

ɺʘʛʦʤʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʢʽʥʮʷ ʍɯʍ ð ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʣʘ 

ʨʦʟʨʦʙʢʘ ʘʢʘʜʝʤʽʢʦʤ ʆ.ʆ. ʇʦʢʨʦʚʩʴʢʠʤ ʪʝʦʨʽʾ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ 

ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʜ̔ʦʤʠʭ ʥʽʤʝʮʴʢʠʭ 

ʥʘʫʢʦʚʮʽʚ ð ʂ. ʌʦʡʪʘ, ʄ. ʇʝʪʝʥʢʦʬʝʨʘ, ʄ. ʈʫʙʥʝʨʘ, ʘ ʪʘʢʦʞ ʨʦʩʽʡʩʴʢʦʛʦ 

ʚʯʝʥʦʛʦ ʘʢʘʜʝʤʽʢʘ ɯ.ʇ. ʇʘʚʣʦʚʘ (ʉʤʦʣʷʨ, 2004; ʂʘʨʧʝʥʢʦ, 2011). ɺ ʩʝʨʝʜʠʥʽ ʍʍ 

ʩʪʦʣʽʪʪʷ ʪʝʦʨʽʷ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʩʪʘʣʘ ʜʦʤʽʥʫʶʯʦʶ ʚ ʫʩʴʦʤʫ 

ʮʠʚʽʣʽʟʦʚʘʥʦʤʫ ʩʚʽʪʽ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʪʘ ʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ  ̔ʻ 

ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ ʧʨʦ ʭʘʨʯʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʪʝʦʨʽ ʾ

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʻ: ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦ ʾ ʮʽʥʥʦʩʪ̔ ʨʘʮʽʦʥʫ 

ʝʥʝʨʛʦʟʘʪʨʘʪʘʤ ʦʨʛʘʥʽʟʤʫ; ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʟʘ ʢʽʣʴʢʽʩʥʠʤ ʪʘ ʷʢʽʩʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʘʮʽʦʥʽ; ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʨʝʞʠʤʫ 

ʭʘʨʯʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʝʩʩʝʥʮʽʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʥʝ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʘʙʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʥʝʜʦʩʪʘʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ (ʆʤʘʨʦʚ, & ʉʳʯʝʚʘ, 2014). 

ʋ 1991 ʨʦʮʽ ʘʢʘʜʝʤʽʢʦʤ ɸ. ʄ. ʋʛʦʣʻʚʠʤ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʦʨʽʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʪʝʦʨʽʾ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʜʦʧʦʚʥʝʥʘ ʨʦʟôʷʩʥʝʥʥʷʤʠ ʧʝʚʥʠʭ ʧʨʦʮʝʩ̔ʚ 

ʟʘʩʚʦʶʚʘʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ, ʘʨʛʫʤʝʥʪʘʮʽʻʶ ʚʘʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʤʫ 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʩʠʤʙʽʦʪʠʯʥʦ ʾ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ, ʛʦʨʤʦʥʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʪʦʱʦ. ɿʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʫ ʪʨʘʚʣʝʥʥʷ, 



26 
 

 

2
6 

ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʪʘ ʽʥʠhʭ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ. ʊʝʦʨʽ ̫ ʘʜʝʢʚʘʪʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ ʩʪʘʣʘ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥ ̫ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ 

ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ʅʝ ʤʝʥʰ ʚʽʜʦʤʦʶ ʻ ʢʦʥʮʝʧʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ 

ʟʘʨʦʜʠʣʘʩʷ ʫ ʗʧʦʥʽʾ ʥʘ ʧʦʯʘʪʢʫ 1980-ʭ ʨʦʢʽʚ. ɹʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʘ 

ʩʠʩʪʝʤʘ, ʚ ʤʝʞʘʭ ʷʢʦʾ ʚʽʜʙʫʚʘʣʘʩʷ ʨʝʻʩʪʨʘʮʽʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ (ʩʫʯʘʩʥʽ 

ʧʨʦʜʫʢʪʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ï FOSHU), ʷʢʽ ʤʘʶʪʴ ʢʦʨʠʩʪʴ ʜʣʷ 

ʟʜʦʨʦʚô̫ , ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʢʫʤʝʥʪʘʣʴʥʦ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʥʘʜ 300 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʗʧʦʥʽʾ ʤʘʶʪʴ ʩʪʘʪʫʩ FOSHU. ʅʘʮʽʦʥʘʣʴʥʦʶ ʘʢʘʜʝʤʽʻʶ 

ʥʘʫʢ ʉʐɸ ʫ 1994 ʨʦʮʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ, ʷʢ ʪʘʢʠʭ, ʱʦ ʦʢʨʽʤ ʪʨʘʜʠʮʽʡʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ. ɸʤʝʨʠʢʘʥʩʴʢʦ  ʁʘʩʦʮʽʘʮʽʻ  ʁʜʽʻʪʦʣʦʛʽʚ (ADA) ʚʢʘʟʘʥʦ, 

ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʧʦʚʠʥʥʽ ʩʧʦʞʠʚʘʪʠʩʷ ʷʢ ç...ʯʘʩʪʠʥʘ ʨʽʟʥʦʤʘʥʽʪʥʦʾ 

ʜʽʻʪʠ ʥʘ ʨʝʛʫʣʷʨʥʽʡ ʦʩʥʦʚʽè (Position of the American Dietetic Association: 

functional foods, 2009).  ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʮʽʾ ʬʫʥʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 

ʧʨʦʜʫʢʪʠ, ʱʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʽʥʛʨʝʜʽʻʥʪʠ, ʷʢʽ 

ʥʘʜʘʶʪʴ ʾʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ, ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ), ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʪʘ 

ʦʣʽʛʦʩʘʭʘʨʠʜʠ (ʫ ʷʢʦʩʪʽ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʢʦʨʠʩʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʽʥ.) 

ɺʽʜʦʤʘ ʪʘʢʦʞ ʢʦʥʮʝʧʮʽʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʘʚʪʦʨʘʤʠ ʷʢʦʾ ʻ ɺ.ɸ. 

ʊʫʪʝʣʴʷʥ ʽ ʄ.ʅ. ɺʦʣʛʘʨʴ, ʚʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʦʨʽʾ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʽ 

ʜʦʧʦʚʥʝʥʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʻʶ ʥʦʨʤ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ ʫ ʭʘʨʯʦʚʠʭ 

ʨʝʯʦʚʠʥʘʭ ʪʘ ʝʥʝʨʛʽʾ (ʊʫʪʝʣʴʷʥ, 2003; ʂʘʨʧʝʥʢʦ, ʪʘ ʽʥ., 2019). 

ʆʢʨʽʤ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʦʨʽʡ ʭʘʨʯʫʚʘʥʥʷ ʽʩʥʫʻ ʯʠʤʘʣʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ, ʷʢʽ 

ʚʠʭʦʜʷʪʴ ʟʘ ʨʘʤʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ. ɼʝʷʢʽ ʟ ʮʠʭ 

ʪʝʦʨʽʡ ʤʘʶʪʴ ʛʣʠʙʦʢʝ ʽʩʪʦʨʠʯʥʝ ʘʙʦ ʨʝʣʽʛʽʡʥʝ ʢʦʨʽʥʥʷ, ʽʥʰʽ ʟ'ʷʚʠʣʠʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʤʦʜʥʠʭ ʪʝʥʜʝʥʮʽʡ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ɼʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʝʦʨʽʡ ʭʘʨʯʫʚʘʥʥʷ 

ʤʦʞʝʤʦ ʚʽʜʥʝʩʪʠ ʚʝʛʝʪʘʨʽʘʥʩʪʚʦ (ʚ ʪ.ʯ. ʚʝʛʘʥʩʪʚʦ), ʣʽʢʫʚʘʣʴʥʝ ʛʦʣʦʜʫʚʘʥʥʷ, 

ʢʦʥʮʝʧʮʽʷ ʭʘʨʯʫʚʘʥʥʷ ʧʨʘʱʫʨʽʚ (ʩʠʨʦʾʜʩʪʚʦ ʪʘ ʩʫʭʦʾʜʩʪʚʦ), ʢʦʥʮʝʧʮʽʷ 

ʨʦʟʜʽʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ (ʟʘʩʥʦʚʘʥʘ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʜʽʻʪʦʣʦʛʦʤ ɻʝʨʙʝʨʪʦʤ 



27 
 

 

2
7 

ʐʝʣʪʦʥʦʤ), ʢʦʥʮʝʧʮʽʷ ʛʦʣʦʚʥʦʛʦ ʭʘʨʯʦʚʦʛʦ ʬʘʢʪʦʨʘ, ʢʦʥʮʝʧʮʽʷ ʽʥʜʝʢʩʽʚ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ (ɽʨʥʘ ʂʘʨʠʟʝ), ʢʦʥʮʝʧʮʽʷ çʞʠʚʦʾè ʝʥʝʨʛʽʾ (ɻ.ʉ. ʐʘʪʘʣʦʚ), 

ʢʦʥʮʝʧʮʽʷ çʫʷʚʥʠʭè ʣʽʢʽʚ, ʢʦʥʮʝʧʮʽʷ ʘʙʩʦʣʶʪʠʟʘʮʽʾ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʪʘ ʽʥʰʽ, 

ʧʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʟ ʮʠʭ ʪʝʦʨʽʡ ʥʝ ʥʘʙʫʣʠ ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʚ 

ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʥʝ ʚʠʪʨʠʤʫʶʪʴ ʢʨʠʪʠʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ 

ʫʷʚʣʝʥʴ ʧʨʦ ʜʽʻʪʦʣʦʛʽʶ. (ɹʘʨʝʛʘʤʷʥ, 2015; ʅʠʢʦʣʘʝʚʘ, 2018). 

ʅʘ ʦʩʥʦʚʽ ʚʯʝʥʥʷ ʧʨʦ ʬʫʥʢʮʽʾ ʾʞʽ ʪʘ ʾʾ ʙʽʦʣʦʛʽʯʥʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 

ʥʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʚʽʜʦʤʠʤ ʫʢʨʘʾʥʩʴʢʠʤ ʥʘʫʢʦʚʮʝʤ-ʛʽʛʽʻʥʽʩʪʦʤ ɺ.ɼ. 

ɺʘʥʭʘʥʝʥʠʤ ʙʫʣʘ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʛʦʤʝʦʩʪʘʪʠʯʥʘ ʪʝʦʨʽʷ 

ʭʘʨʯʫʚʘʥʥ,̫ ʱʦ ʚʢʣʶʯʘʻ ʚʩʽ ʦʩʥʦʚʥʽ ʧʦʩʪʫʣʘʪʠ ʪʝʦʨʽʾ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʪʘ 

ʘʜʝʢʚʘʪʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʅʘ ʾʾ ʧʽʜʩʪʘʚ ̔ ʩʪʚʦʨʝʥʝ ʩʫʯʘʩʥʝ ʧʦʥʷʪʪʷ ʧʨʦ 

ʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʝʥʦ, ʷʢ ʭʘʨʯʫʚʘʥʥʷ ʟʜʦʨʦʚʠʭ ʛʨʫʧ 

ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʛʦʤʝʦʩʪʘʟ) ʽ 

ʧʽʜʪʨʠʤʫʻ ʞʠʪʪʻʚʽ ʧʨʦʷʚʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ 

ʧʨʘʮʽ ʪʘ ʧʦʙʫʪʫ. ʇʦʨʷʜ ʟ ʮʠʤ ʪʝʨʤʽʥʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʡ ʪʘʢʽ, ʷʢ çʧʨʘʚʠʣʴʥʝ 

ʭʘʨʯʫʚʘʥʥʷè, çʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʝè, çʦʧʪʠʤʘʣʴʥʝè, çʟʙʘʣʘʥʩʦʚʘʥʝè, 

çʟʜʦʨʦʚʝè, çʘʜʝʢʚʘʪʥʝ ʭʘʨʯʫʚʘʥʥʷè, ʪʦʱʦ (ʇʝʪʨʦʚʩʢʠʡ, & ɺʘʥʭʘʥʝʥ, 1981; 

Stroebe, Papies, & Aarts, 2008). 

ʉʫʯʘʩʥʽ ʧʦʛʣʷʜʠ ʪʘ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʚ ʥʘʰʽʡ 

ʢʨʘʾʥʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʫ "ʂʦʥʮʝʧʮʽ ʾʧʦʣʽʧʰʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʷʢʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ" (ʆʬʽʮʽʡʥʠʡ ʚʽʩʥʠʢ ʋʢʨʘʾʥʠ, 2004), ʱʦ 

ʟʘʪʚʝʨʜʞʝʥʘ ʫ 2004 ʨʦʮʽ ʽ ʻ ʯʠʥʥʦʶ ʥʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʦʛʦ 

ʜʦʢʫʤʝʥʪʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ ʻ ʤʦʞʣʠʚʠʤ ʣʠʰʝ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʧʨʦʙʣʝʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʄʦʚʘ ʡʜʝ, 

ʥʘʩʘʤʧʝʨʝʜ, ʧʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪ̔ ʜʣʷ ʚʩʽʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚ ʰʠʨʦʢʦʤʫ ʘʩʦʨʪʠʤʝʥʪʽ ʽ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪ,̔ ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ 

ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʟʙʘʛʘʯʝʥʽ ʜʝʬʽʮʠʪʥʠʤʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ ʤʘʢʨʦ- 

ʽ ʤʽʢʨʦʥʫʪʨʽʻʥʪʘʤʠ. ɺʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʂʦʥʮʝʧʮʽʾ ʤʦʞʣʠʚʝ, ʟʦʢʨʝʤʘ, ʰʣʷʭʦʤ 

ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 
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ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽʩʥʦ ʥʦʚʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʟʤʽʥʝʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. 

 

1.2. ɯʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤô̫ ʩʥʠʭ ʚʠʨʦʙʽʚ 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʴʦʛʦʜʝʥʥʷ ʻ ʜʠʥʘʤʽʯʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʥʘʫʢʠ ʧʨʦ ʭʘʨʯʫʚʘʥʥʷ. ʊʝʥʜʝʥʮʽʾ ʧʨʘʚʠʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ 

ʞʠʪʪʷ ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ʉʧʦʞʠʚʘʯʽ ʯʘʩʪʽʰʝ ʟʚʝʨʪʘʶʪʴ 

ʫʚʘʛʫ ʥʘ ʩʢʣʘʜ ʧʨʦʜʫʢʪʫ, ʡʦʛʦ ʙʝʟʧʝʯʥʽʩʪʴ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ 

ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʅʝ ʩʪʦʾʪʴ ʦʩʪʦʨʦʥʴ ʽ ʤôʷʩʥʘ ʛʘʣʫʟʴ, ʚʠʨʦʙʥʠʢʠ ʽ 

ʥʘʫʢʦʚʮʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʧʦʰʫʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʽʩʥʫʶʯʠʭ ʨʝʮʝʧʪʫʨ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɯʥʥʦʚʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʤ'ʷʩʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʩ, ʱʦ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʭʦʜʫ ʥʘ ʥʦʚʫ ʷʢʽʩʥʫ ʩʪʘʜʽʶ 

ʨʦʟʚʠʪʢʫ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʤ'ʷʩʘ, ʦʧʪʠʤʽʟʘʮʽʾ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ 

ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ, ʘ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʽ ʟ ʮʠʤ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʨʦʙʢʠ. 

ʉʫʯʘʩʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʫ ʤôʷʩʥʽʡ ʛʘʣʫʟʽ ʤʘʶʪʴ ʯʽʪʢʠʡ ʚʝʢʪʦʨ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʨʝʩʫʨʩʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʣʽʧʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʙʽʣʴʰʝʥʥʷ 

ʪʝʨʤʽʥʽʚ ʧʨʠʜʘʪʥʦʩʪʽ ʚʠʨʦʙʽʚ. ʊʘ ʚ ʪʦʡ ʞʝ ʯʘʩ, ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ 

ʤô̫ ʩʥʦʾ ʛʘʣʫʟʽ ʩʪʘʻ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʩʧʝʮʽʘʣʴʥʦʛʦ ʪʘ ʜʽʻʪʠʯʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʪʠ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʛʣʶʪʝʥ, 

ʣʘʢʪʦʟʫ (ʂʨʘʻʚʩʴʢʘ, & ʉʪʝʮʝʥʢʦ, 2017). 

ʂʨʽʤ ʪʦʛʦ, ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ ʟʜʦʨʦʚʝ 

ʭʘʨʯʫʚʘʥʥʷ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʪʠ ʟ ʥʘʪʫʨʘʣʴʥʦʾ ʚʠʩʦʢʦʷʢʽʩʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʱʦ ʟʙʘʣʘʥʩʦʚʘʥʽ ʟʘ ʤʘʢʨʦʥʫʪʨʽʻʥʪʥʠʤ, ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʪʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ (ɹʘʣʴ-ʇʨʠʣʠʧʢʦ, 2013; ʂʨʘʻʚʩʴʢʘ, 2015). 

ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʤôʷʩʥʽ ʧʨʦʜʫʢʪʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʨʦʩʣʠʥʥʠʭ ʞʠʨʽʚ, 

ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʚʽʪʘʤʽʥʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʫʯʘʩʥʝ 
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ʦʙʣʘʜʥʘʥʥʷ, ʥʦʚʽ ʤʦʜʠʬʽʢʦʚʘʥʽ ʚʠʜʠ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ. ʋ 

ʪʝʭʥʦʣʦʛʽʷʭ ʩʫʯʘʩʥʠʭ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʣʘʛʝʥʦʚʽ 

ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʤʽʥʠʪʠ ʯʘʩʪʢʫ ʜʝʬʽʮʠʪʥʦʾ ʤôʷʩʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʽʚ (ɹʘʡʙʦʣʦʚʘ, 2007; 

ʄʦʩʢʘʣʝʥʢʦ, 2008). 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʦʩʬʘʪʠ, 

ʘʩʢʦʨʙʽʥʘʪ ʪʘ ʛʣʶʪʘʤʽʥʘʪ ʥʘʪʨʽ.ʁ ʇʨʠ ʨʦʟʨʦʙʮʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʶ ʭʦʣʦʜʠʣʴʥʦ ʾ ʦʙʨʦʙʢʠ ʧʨʦʜʫʢʪʽʚ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʢʦʤʧʦʟʠʮʽʾ ʢʨʽʦʩʪʘʙʽʣʽʟʫʶʯʦʾ ʪʘ ʢʨʽʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ (ʗʥʯʝʚʘ, & ʗʢʦʚʣʝʚʘ, 

2009; ʉʢʦʯʢʦ, ʐʝʚʯʝʥʢʦ, ʇʦʣʽʱʫʢ, & ʇʘʩʢʘ, 2018) ʪʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. ʊʘʢ, ʥʦʚʘʮʽʻʶ ʥʘ ʨʠʥʢʫ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʢʘʤʝʨʠ ʘʢʫʩʪʠʯʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʩʠʩʪʝʤʠ AEF (Acoustic Extra Freezing), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʢʫʩʪʝʨʚ̔ ʪʘ ʧʨʦʮʝʩʦʨʘ, 

ʷʢʠʡ ʥʠʤʠ ʢʝʨʫʻ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ʇʨʦʛʨʘʤʠ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʥʘ 

ʧʝʚʥʠʡ ʚʠʜ ʧʨʦʜʫʢʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ ʤ'ʷʩʦ ʪʘ ʤ'ʷʩʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ. 

ɺʠʨʦʙʥʠʢʠ ʽ ʜʦʩʣʽʜʥʠʢʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ AEF ʟʘʙʝʟʧʝʯʫʻ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ  ̔ʟʙʝʨʽʛʘʥʥʷ (ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ - 18Üʉ) ʜʦ 15 ʤʽʩʷʮʽʚ ʙʝʟ 

ʚʪʨʘʪʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ (ʉʝʤʸʥʦʚ, ʂʨʘʩʥʦʚʘ, ʍʚʳʣʷ, & ɹʘʣʘʙʦʣʠʥ, 2019). 

ʋ ʚʠʨʦʙʥʠʮʪʚʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʥʦʚʽ ʧʘʢʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʤʘʶʪʴ 

ʚʠʩʦʢʽ ʙʘʨôʻʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʛʝʨʤʝʪʠʟʘʮʽʾ ʫʧʘʢʦʚʢʠ ʧʨʦʜʫʢʮʽʾ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʢʦʚʙʘʩʥʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢ, ʚʠʚʯʝʥʥʶ ʤʦʜʠʬʠʢʘʮʽʾ 

ʥʘʪʫʨʘʣʴʥʠʭ ʦʙʦʣʦʥʦʢ ʩʤʘʞʝʥʠʭ ʢʦʚʙʘʩ ʚʦʜʥʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ ʰʠʧʰʠʥʠ ʪʘ 

ʟʚʽʨʦʙʦʶ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʐʫʙʽʥʦʾ ʃ.ʖ. ʪʘ ɼʦʤʘʥʦʚʦʾ ʆ.ɺ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʤʦʜʠʬʽʢʘʮʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʙʘʨ'ʻʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ (ʐʫʙʽʥʘ, ɼʦʤʘʥʦʚʘ, & ɼʟʠʛʘʨ, 2015). 

ʋ ʨʦʙʦʪʘʭ ʉʘʚʽʥʦʢ ʆ. ʄ. ʪʘ ʃʽʪʚʽʥʦʚʦʾ ɯ.ʆ. ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʟʘ 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=Москаленко%20О$
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ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʟ ʚʠʥʦʛʨʘʜʥʦʛʦ ʥʘʩʽʥʥʷ 

(ʉʘʚʽʥʦʢ, & ʃʽʪʚʽʥʦʚʘ, 2010). 

ɺʣʘʩʝʥʢʦ ɺ.ɺ. ʨʦʟʛʣʷʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ ʥʘ ʥʽʟʠʥ ʪʘ 

ʢʦʨʠʮʶ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʘʨʝʥʠʭ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ. ʋ ʨʦʙʦʪʘʭ ʥʘʫʢʦʚʮʷ 

ʧʦʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʽʟʠʥʫ ʪʘ ʢʦʨʠʮʽ ʥʘ ʪʝʨʤʽʥʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʨʦʜʫʢʪʫ (ɺʣʘʩʝʥʢʦ, & ɺʣʘʩʝʥʢʦ, 2016). 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʨʦʙʮʽ ʧʨʦʜʫʢʪʽʚ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʜʫʢʪʠ, ʟʙʘʛʘʯʝʥʽ ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, 

ʥʠʟʴʢʦʢʘʣʦʨʽʡʥʽ, ʟʙʘʛʘʯʝʥʽ ʚʽʪʘʤʽʥʘʤʠ, ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 

ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʧʨʝʙʽʦʪʠʢʘʤʠ ʽ ʧʨʦʙʽʦʪʠʯʥʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʊʘʢ, ʚʠʚʯʝʥʥʶ ʧʨʦʙʣʝʤʠ ʟʙʘʛʘʯʝʥʥʷ 

ʤʽʢʨʦʥʫʪʨʽʻʥʪʘʤʠ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʆʱʠʧʢʘ ɯ. ʄ., ʫ ʷʢʠʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʪʘ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʨʠʥʮʠʧʠ ʟʙʘʛʘʯʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʤʽʢʨʦʥʫʪʨʽʻʥʪʘʤʠ, 

ʜʦʩʣʽʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʪʘʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢ ʟʙʘʛʘʯʫʚʘʯ ʤʽʥʝʨʘʣʴʥʠʡ ʟ ̔ ʰʢʘʨʘʣʫʧʠ ʢʫʨʷʯʠʭ ʷʻʮʴ, ʩʦʻʚʽ 

ʙʽʣʢʠ, ʧʰʝʥʠʯʥʘ ʢʣʽʪʢʦʚʠʥʘ, ʭʘʨʯʦʚʘ ʙʫʨʰʪʠʥʦʚʘ ʢʠʩʣʦʪʘ ʟ ʛʣʶʢʦʟʦʶ ʪʘ ʽʥʰʽ 

(ʆʱʠʧʦʢ, & ʆʥʠʰʢʦ, 2019). ʄʦʞʣʠʚʽʩʪʴ ʟʙʘʛʘʯʝʥʥʷ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟʘʣʽʟʦʚʤʽʩʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʜʦʩʣʽʜʞʫʻ ʇʦʛʦʞʠʭ ʄ.ɯ. (ʇʦʛʦʞʠʭ, ɭʚʣʘʰ, & 

ʄʽʱʝʥʢʦ, 2007). ɺʯʝʥʠʤʠ ɻʦʣʦʚʢʦ ʄ.ʇ. ʪʘ ʂʦʣʝʩʥʠʢ ʊ.ʃ. ʜʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʘʛʘʯʝʥʥʷ ʚʘʨʝʥʦʾ ʢʦʚʙʘʩʠ ʙʽʦʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʢʘʣʴʮʽʶ ʟʘ ʨʘʭʫʥʦʢ 

ʯʘʩʪʢʦʚʦʾ ʟʘʤʽʥʠ ʤôʷʩʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʦʤ ʢʽʩʪʢʦʚʠʤ ʭʘʨʯʦʚʠʤ. ɿ 

ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʥʦʚʦʤʫ ʧʨʦʜʫʢʪʫ ʦʟʜʦʨʦʚʯʦʾ ʬʫʥʢʮʽʾ ʜʦ ʩʢʣʘʜʫ ʨʝʮʝʧʪʫʨʠ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʚʙʘʩʥʦʛʦ ʚʠʨʦʙʫ ʪʘʢʦʞ ʚʥʦʩʠʣʠ ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ (ɻʦʣʦʚʢʦ, 

ʂʦʣʝʩʥʠʢ, & ʗʢʦʚʣʻʚ, 2014). 

ʋ ʧʫʙʣʽʢʘʮʽʷʭ ʂʨʠʞʦʚʦʾ ʖ.ʇ., ɸʥʪʦʥʶʢ ʄ.ʄ., ʂʘʥʜʘʣʝʡ ʆ.ɺ. ʚʠʩʚʽʪʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʩʴʢʠʭ ʚʦʜʦʨʦʩʪʝʡ ʫ ʷʢʦʩʪʽ 

ʟʙʘʛʘʯʫʚʘʯʽʚ ʜʣʷ ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ (ʂʨʠʞʦʚʘ, ɸʥʪʦʥʶʢ, ɻʘʣʝʥʢʦ, & ʂʦʨʟʫʥ, 

2010). ɼʦʚʝʜʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 2% ʚʦʜʦʨʦʩʪʝʡ ʮʠʩʪʦʟʽʨʠ ʯʦʨʥʦʤʦʨʩʴʢʦʾ ʪʘ 

ʬʫʢʫʩʫ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʙʦʚʫ ʥʦʨʤʫ ʡʦʜʫ ʜʣʷ ʦʨʛʘʥʽʟʤʫ. 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=Крижова%20Ю$
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=Крижова%20Ю$
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ʅʘʫʢʦʚʮʷʤʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʫʚʘʥʥʷ ʽ ʪʦʨʛʽʚʣʽ 

ʥʘ ʯʦʣʽ ʟ ʧʨʦʬʝʩʦʨʦʤ ʗʥʯʝʚʦʶ ʄ.ʆ. ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ 

ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʤʫʣʴʛʘʪʦʨʽʚ ʛʣʽʮʝʨʠʜʥʦʾ ʧʨʠʨʦʜʠ 

(ʄʫʨʣʠʢʽʥʘ, & ʗʥʯʝʚʘ, 2015). ʇʦʢʘʟʘʥʘ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʚʦʣʦʛʦ- ʪʘ 

ʞʠʨʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʤô̫ ʩʥʠʭ ʬʘʨʰʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʝʤʫʣʴʛʘʪʦʨʽʚ 

ʛʣʽʮʝʨʠʜʥʦʾ ʧʨʠʨʦʜʠ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʫ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʽʜʝʡ ʽ ʨʦʟʨʦʙʦʢ, ʱʦ ʥʦʩʷʪʴ ʽʥʥʦʚʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʫ 

ʤôʷʩʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʪʦʩʫʶʪʴʩʷ ʯʘʩʪʢʦʚʦʾ ʟʘʤʽʥʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ 

ʙʽʣʴʰ ʜʝʰʝʚʽ ʘʥʘʣʦʛʠ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪʥʠʡ ʨʷʜ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʜʦʩʪʫʧʥʠʭ 

ʜʣʷ ʰʠʨʦʢʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤôʷʩʦ ʟ ʦʟʥʘʢʘʤʠ PSE 

ʪʘ DFD (ɼʦʥʝʮʴ, 2016; Li K. , 2015), ʤôʷʩʦ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʚʘʣʶʚʘʥʥʷ, 

ʩʫʙʧʨʦʜʫʢʪʠ ʪʦʱʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʙʘʯʠʤʦ, ʱʦ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʫ ʤô̫ ʩʥʽʡ ʛʘʣʫʟʽ ʤʘʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʧʨʷʤʢʠ, ʚʪʽʣʝʥʥʷ ʥʦʚʠʭ ʽʜʝʡ ʧʽʜʢʨʽʧʣʶʻʪʴʩʷ ʥʘʫʢʦʚʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʪʝ ʚʩʝ ʱʝ ʽʩʥʫʻ ʯʠʤʘʣʦ ʧʠʪʘʥʴ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʰʫʢ ʪʘ 

ʚʪʽʣʝʥʥʷ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʟʙʘʛʘʯʝʥʥʷ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ, ʪʘʢʠʭ, ʷʢ ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʾʭ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʪʘ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʰʣʷʭʦʤ ʮʽʣʴʦʚʦʛʦ ʧʽʜʙʦʨʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʽʥʛʨʝʜʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ. 

 

1.3. ɸʢʪʫʘʣʴʥʽ ʰʣʷʭʠ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʤô̫ ʩʥʠʭ ʧʦʩʽʯʝʥʠʭ 

ʚʠʨʦʙʽʚ 

ʄô̫ʩʥʽ ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤ ʧʦʧʠʪʦʤ ʫ 

ʥʘʩʝʣʝʥʥʷ. ʇʦʧʫʣʷʨʥʽʩʪʴ ʜʘʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʪʽʚ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʨʦʩʪʦʪʦʶ ʪʘ 

ʟʨʫʯʥʽʩʪʶ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʚʠʩʦʢʠʤʠ ʩʤʘʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ. ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʞʝʨʝʣ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 
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(ʇʽʯʢʫʨ, ɹʘʥʜʫʨʝʥʢʦ, & ɿʘʩʻʢʽʥ, 2011; ʂʦʣʷʜʘ, 2016; ʃʦʟʦʚʩʴʢʘ, ʈʦʞʢʦ, & 

ʉʪʨʫʩ, 2018). ʉʝʨʝʜ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʤô̫ ʩʥʠʭ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʦʟʨʦʙʢʫ ʨʝʮʝʧʪʫʨ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʽʻʪʠʯʥʠʭ, ʦʟʜʦʨʦʚʯʠʭ, ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʪʦʱʦ. ʅʘʫʢʦʚʮʷʤʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʨʦʜʫʢʪʠ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ 

(ʍʨʦʙʘʪʝʥʢʦ, 2014), ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ (ʈʘʢʰʘ-ʉʣʶʩʘʨʝʚʘ, ʂʨʫʣʴ, & 

ʄʝʜʚʝʜʢʦʚʘ, 2012), ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʪʘ ʜʣʷ ʽʥʰʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ 

(ʇʝʭʥʠʢ, & ɹʘʩʘʨʘʙ, 2017), ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʣʶʯʝʥʥʷ ʧʝʚʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʟ 

ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ ʘʙʦ, ʥʘʚʧʘʢʠ, ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ ʧʝʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ (ʂʫʢʠʥʘ, ʇʨʦʭʘʩʴʢʦ, & ʏʝʨʝʧʦʚʘ, 2019). 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚ ̔ʦʜʥʽʻʶ ʟ̔ ʩʫʪʪʻʚʠʭ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʻ 

ʱʦʨʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʪʨʘʚʥʠʤʠ ʨʦʟʣʘʜʘʤʠ 

ʦʨʛʘʥʽʟʤʫ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʨʝʘʢʮʽʡ ʥʝʩʧʨʠʡʥʷʪʪʷ ʦʢʨʝʤʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ʾʞʽ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʮʝʣʽʘʢʽʷ. ʎʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʽʤʫʥʥʦʾ ʧʨʠʨʦʜʠ ʚ ʦʩʽʙ ʟ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʦʶ ʧʽʜʚʠʱʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 

ʨʽʟʥʠʭ ʭʘʨʯʦʚʠʭ ʙʽʣʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʪʦʥʢʦʾ ʢʠʰʢʠ ʘʥʪʠʪʽʣ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʭʘʨʯʦʚʠʭ ʪʘ/ʘʙʦ ʾʾ ʪʢʘʥʠʥʥʠʭ ʘʥʪʠʛʝʥʽʚ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʻ ʛʣʶʪʝʥʯʫʪʣʠʚʘ ʮʝʣʽʘʢʽʷ. 

W. Dicke ʚʧʝʨʰʝ ʧʦʚ'ʷʟʘʚ ʧʨʠʯʠʥʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʜʽʪʝʡ ʟ ʚʞʠʚʘʥʥʷʤ 

ʭʣʽʙʘ (Dicke, 1950). ʇʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʠʢʣʶʯʝʥʥʷ ʟ ʭʘʨʯʦʚʦʛʦ ʨʘʮʽʦʥʫ 

ʭʣʽʙʥʠʭ ʟʣʘʢʽʚ (G. Mc. Iver, J. French, 1952)  ̔ʪʚʝʨʜʞʝʥʥʷ W. Dicke, H.A. Weijers 

 ̔ J.H.van de Kamer (1953) ʧʨʦ ʟʚ'ʷʟʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʛʣʪʁʝʥʦʤ ʧʦʩʣʫʞʠʣʦ 

ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʥʘʟʚʠ ʟʘʟʥʘʯʝʥʦʾ ʧʘʪʦʣʦʛʽʾ çʛʣʶʪʝʥʯʫʪʣʠʚʘ ʮʝʣʽʘʢʽʷè, 

çʛʣʶʪʝʥʦʚʘ ʝʥʪʝʨʦʧʘʪʽʷè ʘʙʦ çʛʣʶʪʝʥʦʚʘ ʭʚʦʨʦʙʘè. 

ɺ ʱʦʜʝʥʥʽʡ ʣʽʢʫʚʘʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʮʝʡ ʜʽʘʛʥʦʟ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʨʽʜʢʦ, ʧʨʦʪʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʱʦʨʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. ʊʘʢ, ʟʘ 

ʜʘʥʠʤʠ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʟʘ ʦʩʪʘʥʥʽ 50 ʨʦʢʽʚ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ 

ʮʝʣʽʘʢʽʶ ʟʨʦʩʣʘ ʚ ʯʦʪʠʨʠ ʨʘʟʠ (Rubio-Tapia, Kyli, et al., 2009). ɺ ɭʚʨʦʧʽ ʥʘ ʦʜʠʥ 

ʚʠʧʘʜʦʢ ʚʠʷʚʣʝʥʦʾ ʮʝʣʽʘʢʽʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 7-10 ʥʝʚʠʷʚʣʝʥʠʭ. ʑʦʜʦ ʧʦʰʠʨʝʥʦʩʪʽ 

ʮʝʣʽʘʢʽʾ ʚ ʋʢʨʘʾʥʽ ʥʝʤʘʻ ʦʬʽʮʽʡʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʧʨʦʪʝ, ʟʘ ʜʘʥʠʤʠ 
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ʋʢʨʘʾʥʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʮʝʣʽʘʢʽʾ ʩʪʘʥʦʤ ʥʘ 2019 ʨʽʢ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʥʘʜ 1600 

ʭʚʦʨʠʭ ʥʘ ʛʣʶʪʝʥʦʚʫ ʝʥʪʝʨʦʧʘʪʽ.ʁ ɸʣʝ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʥʘʯʥʘ 

ʯʘʩʪʢʘ ʫʢʨʘʾʥʮʽʚ, ʭʚʦʨʠʭ ʥʘ ʮʝʣʽʘʢʽʶ, ʤʘʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʩʠʤʧʪʦʤʠ ʥʝ ʤʘʶʪʴ 

ʧʽʜʪʚʝʨʜʞʝʥʦʛʦ ʜʽʘʛʥʦʟʫ, ʘ ʟʥʘʯʠʪʴ ʽ ʥʝ ʦʪʨʠʤʫʶʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫʩʢʣʘʜʥʝʥʴ. ʎʝʣʽʘʢʽʷ 

ʚʨʘʞʘʻ ʨʽʟʥʽ ʚʽʢʦʚʽ ʛʨʫʧʠ, ʘʣʝ ʯʘʩʪʽʰʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ ʜʦʨʦʩʣʠʭ 

- ʧʦʥʘʜ 70% ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ ʚ ʩʚʽʪʽ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʫ ʣʶʜʝʡ, ʩʪʘʨʰʠʭ ʟʘ 20 ʨʦʢʽʚ 

(ɻʫʙʩʴʢʘ, 2009), ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʜʽʘʛʥʦʩʪʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ 

ʤʝʥʰʘ, ʥʽʞ ʩʝʨʝʜ ʞʽʥʦʢ. 

ɭʜʠʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ʮʝʣʽʘʢʽʶ  ̒ ʩʫʚʦʨʘ 

ʙʝʟʛʣʶʪʝʥʦʚʘ ʜʽ̒ʪʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʦʚʥʦʤʫ, ʜʦʚʽʯʥʦʤʫ ʚʠʢʣʶʯʝʥʥʽ ʟ ʨʘʮʽʦʥʫ 

ʭʘʨʯʫʚʘʥʥʷ ʫʩʽʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʧʰʝʥʠʮʶ, ʞʠʪʦ, ʷʯʤʽʥʴ 

ʪʘ ʦʚʝʩ. ɸ, ʦʩʢʽʣʴʢʠ ʢʣʘʩʠʯʥʽ ʨʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʤʽʩʪʷʪʴ ʭʣʽʙ 

ʪʘ ʧʘʥʽʨʫʚʘʣʴʥʽ ʩʫʭʘʨʽ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ 

ʛʣʶʪʝʥʫ, ʪʦ ʚʽʜʧʦʚʽʜʥʘ ʢʘʪʝʛʦʨʽʷ ʩʧʦʞʠʚʘʯʽʚ ʟʤʫʰʝʥʘ ʚʠʢʣʶʯʠʪʠ ʜʘʥʠʡ 

ʧʨʦʜʫʢʪ ʟʽ ʩʚʦʛʦ ʨʘʮʽʦʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʙʝʟʛʣʶʪʝʥʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʥʦʚʠʭ ʚʠʜʽʚ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʻ ʜʦʨʝʯʥʠʤ ʪʘ ʩʚʦʻʯʘʩʥʠʤ. 

 

1.4. ʇʝʨʩʧʝʢʪʠʚʥʽ ʜʞʝʨʝʣʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ 

ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʅʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʨʦʜʫʢʪʠ ʡʦʛʦ ʧʝʨʝʨʦʨʙʢʠ 

ʇʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʙʽʣʢʘ. ʊʨʫʜʥʦʱʽ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʧʦʪʨʝʙ ʫ ʙʽʣʢʘʭ ʽ 

ʥʝʩʪʘʯʝʶ ʙʽʣʢʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʩʚʽʪʽ ʩʪʘʣʦ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥʥʠʭ ʽ ʨʦʩʣʠʥʥʠʭ ʙʽʣʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʭʘʨʯʦʚʠʭ ʙʽʣʢʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʠʭ ʽ 

ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʙʽʣʢʦʚʦʛʦ ʜʝʬʽʮʠʪʫ. ʈʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʣʢʽʚ ʟʥʘʯʥʦ ʜʝʰʝʚʰʝ, ʥʽʞ ʩʠʨʦʚʠʥʘ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʙʽʣʴʰ ʜʦʩʪʫʧʥʘ ʽ ʚʠʤʘʛʘʻ ʤʝʥʰʠʭ ʚʠʪʨʘʪ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ʎʝ 

ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʨʘʾʥ ʟ ʦʙʤʝʞʝʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 
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ʆʜʥʘʢ, ʙʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥʥʠʭ ʙʽʣʢʽʚ ʣʽʤʽʪʦʚʘʥʽ ʧʦ ʦʜʥʽʡ ʘʙʦ ʜʝʢʽʣʴʢʦʤ 

ʥʝʟʘʤʽʥʥʠʤ ʘʤʽʥʦʢʠʩʣʦʪʘʤ. ʅʘʧʨʠʢʣʘʜ, ʙʽʣʢʠ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ ʣʽʤʽʪʦʚʘʥʽ ʧʦ 

ʣʽʟʠʥʫ ʽ ʪʨʝʦʥʽʥʫ, ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ - ʧʦ ʤʝʪʠʦʥʠʥʫ ʽ ʮʠʩʪʝʾʥʫ. ʇʨʦʪʝ, ʭʘʨʯʦʚʘ 

ʮʽʥʥʽʩʪʴ ʪʘʢʠʭ ʙʽʣʢʽʚ ʤʦʞʝ ʙʫʪʠ ʩʢʦʨʠʛʦʚʘʥʘ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʣʽʤʽʪʫʶʯʦʾ 

ʘʤʽʥʦʢʠʩʣʦʪʠ (ɾʝʙʝʣʝʚʘ, ʂʨʠʰʪʘʬʦʚʠʯ, & ɻʦʨʦʰʢʦ, 2008). 

ʋ ʨʦʙʦʪʘʭ ʐʪʦʥʜʠ ʆ.ɸ., ʇʘʩʽʯʥʦʛʦ ɺ.ʄ., ʉʣʦʙʦʜʷʥʶʢ ʅ.ʄ., ʐʝʚʯʝʥʢʦ 

ɯ.ɯ. ʪʘ ʽʥ. ʚʠʩʚʽʪʣʝʥʽ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʷʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ʬʘʨʰʫ (Shtonda, & Lesik, 2017; 

ʇʣʘʭʦʪʽʥ, ʇʘʩʽʯʥʠʡ, & ʂʦʚʘʣʝʥʢʦ, 2012; ʉʪʨʘʰʠʥʩʴʢʠʡ, ʌʫʨʩʽʢ, ʇʘʩʽʯʥʠʡ, 

ʄʘʨʠʥʽʥ, & ɻʦʥʯʘʨʦʚ, 2016). 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʟʨʦʩʪʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʭʘʨʯʦʚʠʭ, ʟʦʢʨʝʤʘ ʤôʷʩʥʠʭ 

ʧʨʦʜʫʢʪʽʚ - ʚʦʥʠ ʧʦʚʠʥʥʽ ʥʝ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʘʪʠ ʪʨʘʜʠʮʽʡʥʠʤ, ʩʬʦʨʤʦʚʘʥʠʤ 

ʩʤʘʢʘʤ ʩʧʦʞʠʚʘʯʽʚ, ʘ ʡ ʥʘʣʝʞʘʪʠ ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʨʦʜʫʢʪʽʚ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 

ʪʦʙʪʦ ʥʝ ʰʢʦʜʠʪʠ ʣʶʜʩʴʢʦʤʫ ʦʨʛʘʥʽʟʤʫ, ʘ ʦʟʜʦʨʦʚʣʶʚʘʪʠ  ̔ʟʤʽʮʥʶʚʘʪʠ ʡʦʛʦ. 

ʄô̫ ʩʥʘ ʩʠʨʦʚʠʥʘ ʙʘʛʘʪʘ ʥʘ ɤ-3 ʪʘ ɤ-6 ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʧʨʦʪʝ  ̒ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʥʠʤʠ, ʱʦ ʚʠʟʥʘʯʘʪʠʤʝ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʜʽʶ 

ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ ʤô̫ ʩʥʠʭ.  

ɼʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘyʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʩʣʠʥʥʽ 

ʜʦʙʘʚʢʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʥʘʩʽʥʥʷ 

ʨʽʟʥʠʭ ʢyʣʴʪyʨ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʧʝʨʝʜʫʩʽʤ ʫʥʽʢʘʣʴʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʘ 

ʬyʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʘʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩyʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʥyʪʨʠʮʽʦʣʦʛʽʾ. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ ʜʘʻ ʧʽʜʩʪʘʚʫ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʭʦʨʦʰʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ, ʘ ʪʘʢʦʞ ʚʽʪʘʤʽʥʥʦʛʦ ʪʘ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʾʭ 

ʨʝʮʝʧʪʫʨʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ï ʥʘʩʘʤʧʝʨʝʜ, ʦʣʽʡ ʪʘ ʙʦʨʦʰʥʘ (ɹʦʨʩʦʣʶʢ, 

ɺʦʡʮʝʭʽʚʩʴʢʘ, ɺʝʨʙʠʮʴʢʠʡ, & ʃʠʟʦʚʘ, 2017). 
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ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʘʢʽ ʢʨʠʪʝʨʽʾ, ̫ ʢ ʢʽʣʴʢʽʩʪʴ  ̔ʷʢʽʩʪʴ ʙʽʣʢʫ, ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʢʽʣʴʢʽʩʪʴ  ̔ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʣʽʧʽʜʥʦʾ ʬʨʘʢʮʽʾ (ʇʝʰʫʢ, 

ʅʦʩʝʥʢʦ, 2008), ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʥʘʩʽʥʥʷ ʢyʥʞyʪʫ, ʣʴʦʥʫ, 

ʩʦʥʷʰʥʠʢʫ ʪʘ ʛʘʨʙyʟʘ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʥʘʩʽʥʥʷ ʛʘʨʙyʟʘ  ̒ ʟʥʘʯʥʠʡ ʚʤʽʩʪ ʚʘʞʣʠʚʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢy, ʬʽʪʦʩʪʝʨʠʥ 

ʢyʢyʨʙʽʪʦʣ, ʢyʢyʨʙʽʪʠʥ, ʬʽʪʠʥ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ï ʩʘʣʽʮʠʣʦʚʘ, ʷʙʣyʯʥʘ; 

ʚʽʪʘʤʽʥʠ ï ʢʘʨʦʪʠʥ, ʢʘʨʦʪʠʥʦʾʜʠ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʚʽʪʘʤʽʥʠ ʛʨyʧʠ ɺ (ɺ1, 

ɺ2, ʈʈ) (Seema, 2013; Nyam, Lau, & Tan, 2013; Adeel, Sohail, & Masud 2014). 

ʋ ʟʨʽʣʦʤʫ ʥʘʩʽʥʥʽ ʢyʥʞyʪy ʤʽʩʪʷʪʴʩʷ ʬʽʪʦ- ʪʘ ʩʠʪʦʩʪʝʨʠʥʠ, ʬʽʪʠʥ, 

ʪʦʢʦʬʝʨʦʣ, ʭʦʣʽʥ ɼʦ ʩʢʣʘʜʫ ʥʘʩʽʥʥʷ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʪʘʢʽ ʚʽʪʘʤʽʥʠ, ʷʢ: ʙʝʪʘ-

ʢʘʨʦʪʠʥ, ʪʽʘʤʽʥ, ʨʠʙʦʬʣʘʚʽʥ, ʥʽʘʮʠʥ, ʧʽʨʠʜʦʢʩʠʥ, ʤʽʥʝʨʘʣʴʥʽ ʩʧʦʣʫʢʠ ʢʘʣʴʮʽʶ, 

ʢʘʣʽʶ, ʬʦʩʬʦʨʫ, ʤʘʛʥʽʶ, ʤʘʥʛʘʥʫ, ʟʘʣʽʟʘ, ʤʽʜʽ ʪʘ ʩʝʣʝʥʫ. ɿʽ 100 ʛ ʥʘʩʽʥʥʷ 

ʢʫʥʞʫʪʫ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʜʦʙʦʚʫ ʥʦʨʤʫ ʢʘʣʴʮʽʶ ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ʂʘʣʴʮʽʡ ʟ 

ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ ʟʘʩʚʦʶʻʪʴʩʷ ʢʨʘʱʝ, ʥʽʞ ʢʘʣʴʮʽʡ ʟ ʤʦʣʦʢʘ. ʊʘʢʦʞ ʥʘʩʽʥʥʷ 

ʢʫʥʞʫʪʫ ʤʽʩʪʠʪʴ ʬʦʩʬʦʨ, ʤʘʛʥʽʡ, ʤʘʨʛʘʥʝʮʴ, ʟʘʣʽʟʦ, ʮʠʥʢ, ʤʽʜʴ. ʅʘʩʽʥʥʷ ʣʝʛʢʦ 

ʟʘʩʚʦʶʻʪʴʩʷ ʥʘʰʠʤ ʦʨʛʘʥʽʟʤʦʤ. (ɯʚʘʰʢʽʚ, ʐʘʭ, & ɹʦʤʙʘ, 2011; Nagendra Prasad, 

Sanjay, & Deepika, 2012). 

ɿʨʽʣʝ ʥʘʩʽʥʥʷ ʣʴʦʥʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʝʟʘʟʦʪʠʩʪʠʭ 

ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʦʞ ï ʪʦʢʦʬʝʨʦʣʫ. ɺ 

ʥʘʩʽʥʥʽ ʣʴʦʥʫ ʤʽʩʪʷʪʴʩʷ ʬʽʪʦʩʪʝʨʠʥʠ, ʬʝʨʤʝʥʪʠ, ʚʽʪʘʤʽʥʠ ʉ, ɸ, F. ɺ ʦʙʦʣʦʥʮʽ 

ʣʣʷʥʦʛʦ ʥʘʩʽʥʥʷ ʟʥʘʡʜʝʥʦ ʚʠʩʦʢʦʤʦʣʝʢyʣʷʨʥʽ ʟô̒ ʜʥʘʥʥʷ, ʷʢʽ ʧʨʠ ʛʽʜʨʦʣʽʟʽ 

ʚʠʚʽʣʴʥʷʶʪʴ ʣʽʥʦʮʠʥʘʤʘʨʠʥ, ʱʦ ʟʘ ʩʚʦʻʶ ʜʽʻʶ ʧʦʜʽʙʥʠʡ ʟ ʧʽʣʦʢʘʨʧʽʥʦʤ  ̔

ʢʘʨʙʦʭʦʣʽʥʦʤ, ʪʦʤʫ ʥʘʩʽʥʥʷ ʣʴʦʥʫ ʟʙʫʜʞʫʻ ʜʽʷʣʴʥʽʩʪʴ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ (Kajla, 

Sharma, & Sood, 2015; Sadia, 2016). 

ɿʨʣ̔ʝ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʤʽʩʪʠʪʴ ʚʽʪʘʤʽʥʠ - ɸ, ɺ (ɺ1, ɺ2, ɺ5, ɺ6, ʈʈ, ɺ9), 

ɽ, D, ʙʝʪʘ-ʢʘʨʦʪʠʥ  ̔ ʢʘʨʦʪʠʥʦʾʜʠ, ʭʦʣʽʥ. ʉʝʨʝʜ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʩʣʽʜ 

ʚʠʜʽʣʠʪʠ ʩʝʣʝʥ, ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, ʤʘʨʛʘʥʝʮʴ, ʥʘʪʨʽʡ, ʢʘʣʽʡ, ʬʦʩʬʦʨ, ʟʘʣʽʟʦ, ʮʠʥʢ, 

ʤ̔ ʜʴ. ʅʘʩʽʥʥʷ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʫ ʦʨʛʘʥʽʟʤʫ ʫ ʚʽʪʘʤʽʥʽ ɽ ʥʘ 100%, ʘ ʫ ʚʽʪʘʤʽʥʘʭ 

ʛʨʫʧʠ ɺ ʥʘ 70% (Nassiri Moghaddam, Salari, Arshami, Golian, & Maleki, 2012; 
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Srivastava, & Verma, 2014). ʂʨʽʤ ʪʦʛʦ, ʩʦʥʷʰʥʠʢ ï ʦʩʥʦʚʥʘ ʦʣʽʡʥʘ ʢʫʣʴʪʫʨʘ ʚ 

ʋʢʨʘʾʥʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʜʘʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʤʦʞʝ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʗʢ ʙʘʯʠʤʦ, ʙʽʦʭʽʤʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʩʽʥʥʷ ʜʘʥʠʭ ʚʠʜʽʚ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʚʯʝʥʽ, ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʩʽʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʦʚʦʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ, ʧʨʦʪʝ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ ʪʘ ʩʦʨʪʫ ʚʽʥ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʘʥʠʭ ʚʠʜʽʚ ʥʘʩʽʥʥʷ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ (ʪʘʙʣʠʮʷ 1.1.) ʧʦʢʘʟʘʣʦ, ʱʦ ʚʦʥʦ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ 

ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ, ʧʨʠ ʮʴʦʤʫ ʫ ʾʭ ʩʢʣʘʜʽ ʥʝ ʚʠʷʚʣʝʥʦ ʛʣʶʪʝʥʫ. ɺʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 10 ʜʦ 30 ʛ ʥʘ 100 ʛ ʥʘʩʽʥʥʷ, ʚʤʽʩʪ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʚʽʜ 6 ʜʦ 27 

ʛ. ʋ ʩʢʣʘʜʽ ʥʘʩʽʥʥʷ ʛʘʨʙʫʟʘ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʡ ʢʨʦʭʤʘʣʴ. ʊʘʢʦʞ ʚ 

ʥʘʩʽʥʥʽ ʛʘʨʙʫʟʘ ʚʠʷʚʣʝʥʽ ʰʢʽʜʣʠʚʽ ʪʨʘʥʩʞʠʨʠ, ʧʨʦʪʝ, ʾʭ ʚʤʽʩʪ ʤʽʟʝʨʥʠʡ  ̔ ʥʝ 

ʤʦʞʝ ʟʘʰʢʦʜʠʪʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ (ʂʦʚʘʣʴ, & ʇʦʜʨʫʰʥʷʢ, 2016). 

ʊʘʙʣʠʮʷ 1.1.  ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ (ʥʘ 100 ʛ ʧʨʦʜʫʢʪʫ) 

ʉʢʣʘʜʦʚʽ 
ʅʘʩʽʥʥʷ 

ʢʫʥʞʫʪʫ ʣʴʦʥʫ ʩʦʥʷʰʥʠʢʫ ʛʘʨʙʫʟʘ 

ɹʽʣʢʠ, ʛ 16,96Ñ0,6 18,29Ñ0,8 20,78Ñ0,3 30,23Ñ1,8 

ʚ ʪ.ʯ.:     

ʛʣʶʪʝʥ 0,00 0,00 0,00 0,00 

ɾʠʨʠ, ʛ 48,00Ñ0,1 42,16Ñ0,1 51,46Ñ0,1 49,05Ñ0,1 

ʚ ʪ.ʯ:.     

ʭʦʣʝʩʪʝʨʠʥ, ʤʛ 0,00 0,00 0,00 0,00 

ʪʨʘʥʩʞʠʨʠ, ʛ 0,00 0,00 0,00 0,60Ñ0,01 

ɺʫʛʣʝʚʦʜʠ, ʛ 26,04Ñ1,8 28,88Ñ0,9 20,00Ñ1,1 10,71Ñ2,4 

ʚ ʪ.ʯ:     

ʮʫʢʨʠ 0,50Ñ1,6 1,60Ñ0,8 2,60Ñ0,3 1,40Ñ0,3 

ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ 16,90Ñ0,1 27,30Ñ0,1 8,60Ñ0,1 6,00Ñ0,2 

ʢʨʦʭʤʘʣʴ 0,00 0,00 0,00 1,50Ñ0,03 

ɺʦʜʘ, ʛ 5,00Ñ3,6 6,96Ñ2,9 4,73Ñ1,7 5,23Ñ2,8 

ɿʦʣʘ, ʛ 4,00Ñ0,1 3,72Ñ0,1 3,02Ñ0,1 4,78Ñ0,1 

ʂʘʣʦʨʽʡʥʽʩʪʴ, ʢʢʘʣ 567 534 584 559 

ɺʠʜʘʣʝʥʥʷ ʤʘʩʣʘ ʽ ʮʝʣʶʣʦʟʠ ʟʙʽʣʴʰʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʙʽʣʢʘ ʚ ʥʘʩʽʥʥʽ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
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ʧʨʦʮʝʩʽʚ ʙʽʣʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ ʽʥʰʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚʠʛʦʪʦʚʣʷʶʪʴ ʙʽʣʢʦʚʽ ʽʟʦʣʷʪʠ, 

ʙʽʣʢʦʚʽ ʢʦʥʮʝʥʪʨʘʪʠ ʪʘ ʙʦʨʦʰʥʦ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥ ̫ ʟʥʝʞʠʨʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʮʠʭ ʧʨʦʜʫʢʪʽʚ (ʪʘʙʣʠʮʷ 1.2.). 

ʊʘʙʣʠʮʷ 1.2. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʙʽʣʢʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ* 

ʇʨʦʪʝʾʥʦʚʽ 

ʧʨʦʜʫʢʪʠ  

ʇʦʢʘʟʥʠʢʠ, ʤʘʩʦʚʘ ʯʘʩʪʢʘ, % 

ɹʽʣʢʠ ɾʠʨʠ ɺʫʛʣʝʚʦʜʠ 

ʟ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ 

ɹʽʣʢʦʚʽ ʽʟʦʣʷʪʠ 87,10 ʉʣʽʜʠ - 

ɹʽʣʢʦʚʽ ʢʦʥʮʝʥʪʨʘʪʠ 65,70 0,60 - 

ʅʘʧʽʚʞʠʨʥʝ ʙʦʨʦʰʥʦ 28,08 9,20 16,20 

ɿʥʝʞʠʨʝʥʝ ʙʦʨʦʰʥʦ 37,10 0,93 26,62 

ʟ ʥʘʩʽʥʥʷ ʣʴʦʥʫ 

ɹʽʣʢʦʚʽ ʽʟʦʣʷʪʠ 86,60 ʉʣʽʜʠ - 

ɹʽʣʢʦʚʽ ʢʦʥʮʝʥʪʨʘʪʠ 65,50 0,8 - 

ʅʘʧʽʚʞʠʨʥʝ ʙʦʨʦʰʥʦ 23,60 9,38 15,4 

ɿʥʝʞʠʨʝʥʝ ʙʦʨʦʰʥʦ 42,20 0,60 17,80 

ʟ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ 

ɹʽʣʢʦʚʽ ʽʟʦʣʷʪʠ 87,50 ʉʣʽʜʠ - 

ɹʽʣʢʦʚʽ ʢʦʥʮʝʥʪʨʘʪʠ 66,40 0,72 - 

ʅʘʧʽʚʞʠʨʥʝ ʙʦʨʦʰʥʦ 48,00 14,00 11,00 

ɿʥʝʞʠʨʝʥʝ ʙʦʨʦʰʥʦ 51,06 1,61 35,83 

ʟ ʥʘʩʽʥʥʷ ʛʘʨʙʫʟʘ 

ɹʽʣʢʦʚʽ ʽʟʦʣʷʪʠ 88,00 ʉʣʽʜʠ - 

ɹʽʣʢʦʚʽ ʢʦʥʮʝʥʪʨʘʪʠ 67,00 0,54 - 

ʅʘʧʽʚʞʠʨʥʝ ʙʦʨʦʰʥʦ 26,20 25,65 18,4 

ɿʥʝʞʠʨʝʥʝ ʙʦʨʦʰʥʦ 32,06 1,64 32,40 

*ɼʘʥʽ ʟ ʜʦʚʽʜʢʦʚʠʭ ʜʞʝʨʝʣ (ʇʝʰʫʢ, & ʅʦʩʝʥʢʦ, 2008). 

ɹʽʣʢʦʚʽ ʽʟʦʣʷʪʠ ʪʘ ʢʦʥʮʝʥʪʨʘʪʠ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ ʫ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ. ʇʨʷʤʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʙʽʣʢʽʚ ʷʢ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, 

ʥʽʞ ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʘ ʚʽʜ ʪʚʘʨʠʥ, ʷʢʠʭ ʛʦʜʫʚʘʣʠ ʨʦʩʣʠʥʥʠʤʠ ʙʽʣʢʘʤʠ. 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʞʠʨʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʻ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ, ʪʦʯʥʽʰʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʥʘʩʠʯʝʥʠʭ ʽ 
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ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ɾʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʣʽʧʽʜʽʚ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ ʪʘʙʣʠʮ ̔1.3. 

ʊʘʙʣʠʮʷ 1.3. ɾʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʣʽʧʽʜʽʚ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ* 

ɾʠʨʥʽ ʢʠʩʣʦʪʠ 
ɺʤʽʩʪ, ʛ/100 ʛ ʧʨʦʜʫʢʪʘ 

ʢʫʥʞʫʪ ʣʴʦʥ ʩʦʥʷʰʥʠʢ ʛʘʨʙʫʟ 

ʇʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʠ 

18:2 ʃʽʥʦʣʝʚʘ 19,6 5,9 23,05 20,71 

18:2 ʆʤʝʛʘ-6    20,67 

18:3 ʃʽʥʦʣʝʥʦʚʘ  22,81 0,06 0,12 

18:3 ʆʤʝʛʘ-3 ɸʣʴʬʘʣʽʥʦʣʝʥʦʚʘ    0,12 

18:4 ʉʪʠʦʨʠʜʦʚʘ  0 0,01 0 

20:2 ʆʤʝʛʘ-6 ɽʡʢʦʟʘʜʠʻʥʦʚʘ 0 0,01 0 0 

20:4 ɸʨʘʭʽʜʦʥʦʚʘ  0 0 0,13 

20:5 ʆʤʝʛʘ-6 ɽʡʢʦʟʘʧʝʥʪʘʻʥʦʚʘ  0 0,01 0 

ʄʦʥʦʥʝʥʘʩʠʯʝʥʽ ʞʠʨʠ: 

17:1 ʇʘʣʴʤʽʪʦʣʝʾʥʦʚʘ 0,1 0,02 0,02 0,05 

17:1 ɻʝʧʪʘʜʝʢʘʤʦʥʦʻʥʦʚʘ   0,02 0 

18:1 ʆʣʝʾʥʦʚʘ 19,4 7,36 18,38 16,13 

18:1 ɽʣʘʾʜʠʥʦʚʘ    0,03 

20:1 ɻʘʜʦʣʝʾʥʦʚʘ  0,07 0,09 0,06 

22:1 ɽʨʫʢʦʚʘ  0,01 0,03 0 

24:1 ʅʝʨʚʦʥʦʚʘ  0,06 0 0,01 

ʅʘʩʠʯʝʥʽ ʞʠʨʠ: 

12:0 ʃʘʫʨʠʥʦʚʘ 0 0 0 0,01 

14:0 ʄʽʨʠʩʪʠʥʦʚʘ 0 0,01 0,03 0,06 

15:0 ʇʝʥʪʘʜʝʢʘʥʦʚʘ  0,01 0 0,01 

16:0 ʇʘʣʴʤʽʪʠʥʦʚʘ 4,2 2,17 2,21 5,36 

17:0 ʄʘʨʛʘʨʠʥʦʚʘ  0,02 0,02 0,04 

18:0 ʉʪʝʘʨʠʥʦʚʘ 2,2 1,33 1,69 2,87 

20:0 ɸʨʘʭʽʥʦʚʘ 0,1 0,05 0,12 0,21 

22:0 ɹʝʛʝʥʦʚʘ  0,05 0,32 0,06 

24:0 ʃʽʛʥʦʮʝʨʠʥʦʚʘ  0,03 0,08 0,04 

ʊʨʘʥʩ-ʞʠʨʠ 

ʊʨʘʥʩ-ʞʠʨʠ    0,06 

ʊʨʘʥʩ-ʞʠʨʠ ʤʦʥʦʥʝʥʘʩʠʯʝʥʽ    0,03 

ʊʨʘʥʩ-ʞʠʨʠ ʧʦʣ̔ʥʝʥʘʩʠʯʝʥʽ    0,04 

*ɼʘʥʽ ʟ ʜʦʚʽʜʢʦʚʠʭ ʜʞʝʨʝʣ (ʑʝʨʙʘʢʦʚ, ʃʦʙʘʥʦʚ, 2003). 
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ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʽʚ, ʧʦʣʽ- ʪʘ ʤʦʥʦʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʽʚ ʫ 

ʥʘʩʽʥʥʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.1. 

 

ʈʠʩ.1.1. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʞʠʨʽʚ ʫ ʥʘʩʽʥʥʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʋ ʣ̔ʧʽʜʥʦʤʫ ʢʦʤʧʣʝʢʩ ̔ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʣʽ- ʪʘ ʤʦʥʦʥʝʥʘʩʠʯʝʥʽ ʞʠʨʠ. ʅʘʩʠʯʝʥʽ ʞʠʨʠ ʩʢʣʘʜʘʶʪʴ ʚʽʜ 

9,17% (ʣʴʦʥ) ʜʦ 18,88% (ʛʘʨʙʫʟ) ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʞʠʨʫ ʫ ʩʠʨʦʚʠʥʽ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʦ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ 

ʙʦʨʦʰʥʘ ʟ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ (ʪʘʙʣʠʮʷ 1.4.) 

ʊʘʙʣʠʮʷ 1.4. ɺʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʩʢʣʘʜʽ ʢʫʥʞʫʪʥʦʛʦ, ʣʣʷʥʦʛʦ, 

ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʪʘ ʛʘʨʙʫʟʦʚʦʛʦ ʙʦʨʦʰʥʘ 

ɸʤʽʥʦʢʠʩʣʦʪʘ 
ɺʤʽʩʪ ʫ ʥʘʩʽʥʥʽ, ʛ/100ʛ ʙʦʨʦʰʥʘ 

ʢʫʥʞʫʪʫ ʣʴʦʥʫ ʩʦʥʷʰʥʠʢʫ ʛʘʨʙʫʟʘ 

ɺʘʣʽʥ 1,719 1,487 2,775 1,579 

ɯʟʦʣʝʡʮʠʥ 1,324 1,320 2,403 1,281 

ʃʝʡʮʠʥ 2,358 1,780 3,500 2,419 

ʃʽʟʠʥ 0,987 1,259 1,977 1,236 

ʄʝʪʽʦʥʽʥ 1,016 0,787 1,043 0,603 

ʊʨʝʦʥʽʥ 1,278 0,866 1,959 0,998 

ʊʨʠʧʪʦʬʘʥ 0,674 0,497 0,735 0,576 

ʌʝʥʽʣʘʣʘʥʽʥ 1,632 1,348 2,466 1,733 

S ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ 
10,988 9,344 16,858 10,425 
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ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʥʘʩʽʥʥʽ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʩʢʣʘʜʘʻ ʚʽʜ 9 ʜʦ 17%.  

ʊʘʙʣʠʮʷ 1.5. ɺʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ* 

ʅʘʟʚʘ 
ɺʤʽʩʪ ʫ 100 ʛ ʥʘʩʽʥʥʷ 

ʢʫʥʞʫʪʫ ʣʴʦʥʫ ʩʦʥʷʰʥʠʢʫ ʛʘʨʙʫʟʘ 

ɺʽʪʘʤʽʥʠ 

ɓ-ʢʘʨʦʪʠʥ, ʤʢʛ 40,00 0,00 30,00 9,00 

ʊʦʢʦʬʝʨʦʣ (ɽ), ʤʛ 1,70 0,30 35,20 2,20 

ɸʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ (ʉ), ʤʛ 0,00 0,60 1,40 1,90 

ɺʽʪʘʤʽʥ ɺ6, ʤʛ 0,40 0,50 1,30 0,10 

ʅʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ (ʈʈ), ʤʛ 4,00 3,08 8,30 5,00 

ʇʘʥʪʦʪʝʥʦʚʘ ʢʠʩʣʦʪʘ (ɺ5), ʤʛ 0,30 1,00 1,10 0,80 

ʈʠʙʦʬʣʘʚʽʥ (ɺ2), ʤʛ 0,10 0,20 0,40 0,20 

ʊʽʘʤʽʥ (ɺ1)  ,ʤʛ 0,70 1,60 1,50 0,30 

ʌʦʣʘʮʠʥ (ɺ9), ʤʢʛ 115,00 87,00 227,00 58,00 

ʍʦʣʽʥ (ɺ4), ʤʛ 25,6 78,70 55,10 63,00 

ʄʘʢʨʦʝʣʝʤʝʥʪʠ 

ʂʘʣʽʡ (K), ʤʛ 497,00 813,00 645,00 809,00 

ʂʘʣʴʮʽʡ (Ca), ʤʛ 1474,00 255,00 78,00 46,00 

ʄʘʛʥʽʡ (Mg), ʤʛ 540,00 392,00 325,00 592,00 

ʅʘʪʨʽʡ (Na), ʤʛ 75,00 30,00 9,00 7,00 

ʌʦʩʬʦʨ ( P), ʤʛ 720,00 642,00 660,00 1233,00 

ʄʽʢʨʦʝʣʝʤʝʥʪʠ 

ɿʘʣʽʟʦ (Fe), ʤʛ 16,00 5,73 5,25 8,82 

ʄʘʨʛʘʥʝʮʴ (Mn), ʤʛ 1,40 2,48 1,95 4,54 

ʄʽʜʴ (Cu), ʤʛ 1,40 1,22 1,80 1,34 

ʉʝʣʝʥ (Se), ʤʢʛ 34,40 25,40 53,00 9,40 

ʎʠʥʢ (Zn), ʤʛ 6,70 4,34 5,00 7,81 

*ɼʘʥʽ ʟ ʜʦʚʽʜʢʦʚʠʭ ʜʞʝʨʝʣ (ʑʝʨʙʘʢʦʚ, ʃʦʙʘʥʦʚ, 2003). 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ  1.5. ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʟʘ ʚʤʽʩʪʦʤ ʚʽʪʘʤʽʥʽʚ ʪʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʷʚʣʷʻ ʧʝʨʩʧʝʢʪʠʚʥʫ ʩʠʨʦʚʠʥʫ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʚʽʪʘʤʽʥʘʤʠ ʪʘ ʤʽʥʝʨʘʣʘʤʠ. 

 

1.5. ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ ʫ ʪʝʭʥʦʣʦʛʽʷʭ 

ʤôʷʩʥʦʾ ʛʘʣʫʟʽ. ʂʦʣʘʛʝʥʦʚʽ ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʫ ʛʘʣʫʟʽ ʤôʷʩʦʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʚ 

ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʤôʷʩʥʦʾ ʩʠʨʦʚʠʥʠ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʙʽʣʢʘ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 
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ʧʦʚʥʦʮʽʥʥʠʤʠ ʙʽʣʢʘʤʠ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʦʙʫʤʦʚʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʤôʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʭ ʽ ʨʦʩʣʠʥʥʠʭ ʙʽʣʢʽʚ. ʉʝʨʝʜ ʨʦʩʣʠʥʥʠʭ 

ʙʽʣʢʽʚ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʩʦʻʚʽ ʙʽʣʢʠ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʩʫʤʽʩʥʽʩʪʶ ʟ ʤôʷʟʦʚʠʤʠ ʙʣ̔ʢʘʤʠ (ʇʘʩʽʯʥʠʡ, 

ʉʪʨʘʰʠʥʩʴʢʠʡ, & ʌʫʨʩʽʢ, 2015). 

ɹʣ̔ʢʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʩʚʦʻʶ ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʱʦʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʢʣʘʜʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ 

ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ. ʉʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʙʽʣʢʠ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʻ ʣʽʤʽʪʦʚʘʥʠʤʠ ʟʘ ʚʤʽʩʪʦʤ 

ʜʝʷʢʠʭ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʦʜʥʘʢ ʧʨʠ ʮʽʣʴʦʚʦʤʫ ʢʦʤʙʽʥʫʚʘʥʥʽ 

ʢʦʣʘʛʝʥʚʤʽʩʥʠʭ ʙʽʣʢʽʚ ʟ ʤô̫ ʩʥʦʶ ʩʠʨʦʚʠʥʦʶ, ʜʦʩʷʛʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʦʨʤʘʤ ʌɸʆ/ɺʆʆɿ ʟʘ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ 

(ʇʘʚʣʦʮʴʢʘ, ɼʫʜʝʥʢʦ, ʃʝʚʽʪʽʥ, 2017; ɻʫʨʠʥʦʚʠʯ, ʇʦʪʠʧʘʝʚʘ, & ʇʦʟʥʷʢʦʚʩʢʠʡ, 

2005). 

ʊʘʙʣʠʮʷ 1.6. ɸʤʽʥʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʩʦʻʚʠʭ ʪʘ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ 

(ɻʫʨʠʥʦʚʠʯ, ʇʦʪʠʧʘʝʚʘ, & ʇʦʟʥʷʢʦʚʩʢʠʡ, 2005). 

ɸʤʽʥʦʢʠʩʣʦʪʘ 

ɺʤʽʩʪ, ʛ/100ʛ 

ɯʟʦʣʴʦʚʘʥʠʡ 

ʩʦʻʚʠʡ ʙʽʣʦʢ 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ 

ʪʚʘʨʠʥʥʽ ʙʽʣʢʠ 

ʈʝʢʦʤʝʥʜʘʮʽʾ 

ʌɸʆ/ɺʆʆɿ 

1 2 3 4 

ɸʣʘʥʽʥ 4,3 7,5-8,7 3,8 

ɸʨʛʽʥʽʥ 7,6 7,04-7,5 6,7 

ɸʩʧʘʨʛʽʥʦʚʘ 

ʢʠʩʣʦʪʘ 
11,6 6,3-7,85 10,2 

ʎʠʩʪʠʥ 1,3 0,3-0,4 1,1 

ɻʣʶʪʘʤʽʥʦʚʘ 

ʢʠʩʣʦʪʘ 
1,9 10,4-12,3 16,8 

ɻʣʽʮʠʥ 4,2 13.4-20,0 3,7 

ɻʽʩʪʠʜʠʥ 2,6 1,1-2,9 2,3 

ɯʟʦʣʝʡʮʠʥ 4.9 1,5-3,6 4,3 

ʃʝʡʮʠʥ 8,2 2,7-6,4 7,2 

ʃʽʟʠʥ 6,3 4,0-5,9 5,5 

ʄʝʪʽʦʥʽʥ 1,3 0,6-1,0 1,2 

ʌʝʥʽʣʘʣʘʥʽʥ 5,2 2,4-3,51 4,6 

ʇʨʦʣʽʥ 5,1 7,9-12,4 4,5 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 1.6. 

1 2 3 4 

ʉʝʨʠʥ 5,2 2,9-4,2 4,6 

ʊʨʝʦʥʽʥ 3,8 1,9-3,5 3,3 

ʊʨʠʧʪʦʬʘʥ 1,3 0-0,01 1,1 

ʊʠʨʦʟʠʥ 3,8 0,5-2,6 13,3 

ɺʘʣʽʥ 5,0 2,5-5,2 4,4 

 

ʄʘʶʯʠ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ, ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ ʪʚʘʨʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʤôʷʩʥʠʭ ʬʘʨʰʝʚʠʭ ʚʠʨʦʙʽʚ, ʯʠʥʷʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʬʘʨʰʽʚ, ʱʦ ʚ ʢʦʤʧʣʝʢʩʽ ʚʠʟʥʘʯʘʻ ʾʭ ʧʦʧʫʣʷʨʥʽʩʪʴ ʩʝʨʝʜ ʚʠʨʦʙʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʪʝʭʥʦʣʦʛʽʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʙʽʣʴʰʦʩʪʽ 

ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʩʢʽʣʴʢʠ ʥʝ ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ (ɼʦʥʝʮʴ, 2016). 

ɺ ʪʝʭʥʦʣʦʛʽʷʭ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʙʽʣʢʠ ʟ ʢʦʣʘʛʝʥʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʚʠʨʦʙʽʚ, 

ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʩʠʩʪʝʥʮʽʾ ʧʨʦʜʫʢʪʫ, ʝʤʫʣʴʛʫʚʘʥʥʷ ʞʠʨʫ, ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʚʠʨʦʙʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ 

ʤʘʩʠ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ (ʋʢʨʘʾʥʝʮʴ, ʇʘʩʽʯʥʠʡ, ɾʝʣʫʜʝʥʢʦ, & ʇʦʣʫʤʙʨʠʢ, 2016). 

ɿ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʢʦʣʘʛʝʥʦʚʽ ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ ʤʘʶʪʴ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ. ɰʭ ʧʝʨʝʚʘʛʘ ʥʘʜ ʩʦʻʚʠʤʠ ʙʽʣʢʘʤʠ ʧʦʣʷʛʘʻ, ʟʦʢʨʝʤʘ, ʫ ʤʦʞʣʠʚʦʩʪʽ 

ʟʚôʷʟʫʚʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ, ʘʜʞʝ ʢʦʣʘʛʝʥ ʽ ʧʨʦʜʫʢʪʠ ʡʦʛʦ ʛʽʜʨʦʣʽʟʫ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʙʫʭʘʥʥʷ. ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʝʤʫʣʴʛʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ ʜʦʟʚʦʣʷʶʪʴ ʟʘʧʦʙʽʛʪʠ ʫʪʚʦʨʝʥʥʶ ʙʫʣʴʡʦʥʥʦ-ʞʠʨʦʚʠʭ 

ʥʘʙʨʷʢʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʪʨʘʪ ʧʨʠ ʪʝʨʤʦʦʙʨʦʙʮʽ. ʂʨʽʤ ʪʦʛʦ, ʙʽʣʢʠ ʟ ʢʦʣʘʛʝʥʦʚʦʾ 

ʩʠʨʦʚʠʥʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʩʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʥʠʞʯʫ ʚʘʨʪʽʩʪʴ (ʇʘʩʽʯʥʠʡ, 

ʉʪʨʘʰʠʥʩʴʢʠʡ, & ʌʫʨʩʽʢ, 2015). 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʙʽʣʢʽʚ, ʟʦʢʨʝʤʘ, 

ʢʦʣʘʛʝʥʫ, ʻ ʡʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ. ʗʢ ʩʪʚʝʨʜʞʫʶʪʴ ʚʯʝʥʽ ʅ̔ʢʦʣʘʝʚʘ ʊ.ɯ. ʪʘ 

ʐʝʭʦʚʮʦʚ ʇ.ɺ. ʛʽʜʨʦʣʽʟʦʚʘʥʠʡ ʢʦʣʘʛʝʥ, ʱʦ ʜʦʙʨʝ ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ,  ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
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ʡʦʛʦ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʂʨʽʤ ʪʦʛʦ, 

ʢʦʣʘʛʝʥ ʧʨʦʷʚʣʷʻ ʮʠʪʦʧʨʦʪʝʢʪʦʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʟʜʘʪʝʥ ʨʝʛʫʣʶʚʘʪʠ ʤʦʪʦʨʠʢʫ 

ʢʠʰʝʯʥʠʢʘ (ʅʠʢʦʣʘʝʚʘ, ʐʝʭʦʚʮʦʚ, 2014). 

ʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʤô̫ ʩʥʠʭ ʚʠʨʦʙʽʚ ʤʽʩʪʷʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʦʚʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʫ, ʡʦʛʦ ʭʘʨʯʦʚʫ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ 

(ɼʦʥʝʮʴ, 2016). ʋ ʨʦʙʦʪʘʭ ʇʘʩʽʯʥʦʛʦ ɺ.ʄ. ʪʘ ʇʦʣʫʤʙʨʠʢ ʄ.ʄ. ʦʧʠʩʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʣʦʚʠʯʦʛʦ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʫ çɹʽʣʢʦʟʠʥè ʫ ʨʝʮʝʧʪʫʨʘʭ ʚʘʨʝʥʠʭ 

ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ (ʇʘʩʽʯʥʠʡ, & ʇʦʣʫʤʙʨʠʢ, 2016), ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʪʘʢʦʞ 

ʝʤʫʣʴʩʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʙʽʣʢʫ (ʋʢʨʘʾʥʝʮʴ, ʇʘʩʽʯʥʠʡ, ɾʝʣʫʜʝʥʢʦ, & 

ʇʦʣʫʤʙʨʠʢ, 2016). ɺʧʣʠʚ ʪʚʘʨʠʥʥʠʭ, ʟʦʢʨʝʤʘ, ʢʦʣʘʛʝʥʦʚʠʭ, ʙʽʣʢʽʚ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʽʚ ʚʠʚʯʘʻʪʴʩʷ ʪʘʢʦʞ ʟʘʢʦʨʜʦʥʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ 

(Prabhu, Doerscher, & Hull, 2006; Gokirmakli, & Bayram 2017). ʈʦʟʛʣʷʥʫʪʽ 

ʤʝʜʠʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʘʛʝʥʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʘʭ 

(Bolke, Schlippe, GerÇ, & Voss 2019). 

ʉʝʨʝʜ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤô̫ ʩʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʝʤʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ, ʷʢʠʡ ʙʠ ʤʽʛ ʧʨʦʷʚʣʷʪʠ 

ʙʘʞʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʽʪʯʠʟʥʷʥʠʡ ʪʘ ʟʘʢʦʨʜʦʥʥʠʡ 

ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ (ʜʚʘ ʪʘ ʙʽʣʴʰʝ ʢʦʤʧʦʥʝʥʪʽʚ) ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤô̫ ʩʦʧʨʦʜʫʢʪʽʚ, 

ʨʝʛʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

 

1.6. ɼʦʩʚʽʜ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʤô̫ ʩʥʠʭ ʧʦʩʽʯʝʥʠʭ ʚʠʨʦʙʽʚ 

ɼʠʥʘʤʽʯʥʠʡ ʨʠʪʤ ʞʠʪʪʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʟʤʽʥʫ ʘʩʦʨʪʠʤʝʥʪʫ 

ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʥʘ ʩʧʦʞʠʚʯʦʤʫ ʨʠʥʢʫ, ʽ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ï ʧʨʦʜʫʢʪʽʚ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʷʢʠʭ ʝʢʦʥʦʤʠʪʴ 

ʟʘʪʨʘʪʠ ʯʘʩʫ ʽ ʩʠʣ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʘ ʥʦʨʤʘʪʠʚʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʧʦʥʘʜ 600 ʥʘʡʤʝʥʫʚʘʥʴ ʤôʷʩʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ 
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ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤôʷʩʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʥʘʪʫʨʘʣʴʥʽ, 

ʧʘʥʽʨʦʚʘʥʽ, ʧʦʩʽʯʝʥʽ, ʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʩʠʨʦʚʠʥʠ ï ʥʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟ 

ʤôʷʩʘ ʭʫʜʦʙʠ ʽ ʧʪʠʮʽ, ʟ ʩʫʙʧʨʦʜʫʢʪʽʚ (ɺʠʥʥʠʢʦʚʘ, 2006). ʂʨʽʤ ʪʦʛʦ, ʚ ʥʘʰ ʯʘʩ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʘʩʦʨʪʠʤʝʥʪʽ ʤô̫ ʩʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʦʩʽʜʘʶʪʴ ʢʦʤʙʽʥʦʚʘʥ ̔

ʧʨʦʜʫʢʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʢʽʚ ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʤʝʪʦʶ 

ʢʦʨʝʛʫʚʘʥʥʷ ʾʭ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ, ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ, ʤʽʥʝʨʘʣʴʥʦʛʦ ʽ ʚʽʪʘʤʽʥʥʦʛʦ 

ʩʢʣʘʜʫ. ʇʨʦʪʝ, ʚʽʜʦʤʦ, ʱʦ ʪʚʘʨʠʥʥʽ ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ ʽ ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤô̫ ʩʥʫ ʩʠʨʦʚʠʥʫ, ʪʦʤʫ 

ʮʽʢʘʚʠʤ ʻ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʥʝʩʝʥʥʷ ʾʭ ʫ ʤô̫ ʩʥʫ ʩʠʩʪʝʤʫ ʫ ʚʠʛʣʷʜʽ 

ʝʤʫʣʴʩʽʡ. 

ɸʥʘʣʽʟ ʦʙôʻʤʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʤôʷʩʥʠʭ ʽ ʤôʷʩʦ-ʨʦʩʣʠʥʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʩʪʦʨʦʥʫ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ɰʭ 

ʯʘʩʪʢʘ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 58%. ʇʽʜʚʠʱʝʥʠʡ ʧʦʧʠʪ ʥʘ ʮʽ ʚʠʜʠ ʤ'ʷʩʥʠʭ ʚʠʨʦʙʽʚ 

ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʾʭ ʚʘʨʪʽʩʪʴ ʟʥʘʯʥʦ ʥʠʞʯʘ, ʥʽʞ ʥʘʪʫʨʘʣʴʥʠʭ ʤ'ʷʩʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʤ'ʷʩʦ-ʨʦʩʣʠʥʥʽ ʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʤʽʩʪʷʪʴ ʨʽʟʥʽ 

ʚʠʜʠ ʨʦʩʣʠʥʥʠʭ ʜʦʙʘʚʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʾʭ ʢʘʣʦʨʽʡʥʽʩʪʴ ʽ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʷʢ ʧʨʦʜʫʢʪʠ çʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷè, ʱʦ ʥʘʙʫʚʘʶʪʴ ʚ ʜʘʥʠʡ ʯʘʩ ʚʩʝ ʙʽʣʴʰʦ ʾ

ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʝʨʝʜ ʧʦʢʫʧʮʽʚ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʶ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 

ʷʢ ʚʽʪʯʠʟʥʷʥʠʭ, ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ. ʋ ʨʦʙʦʪʘʭ ʉʽʤʘʭʽʥʦʾ ɻ.ʆ., 

ʇʘʩʽʯʥʦʛʦ ɺ.ʄ., ʉʣʦʙʦʜʷʥʶʢ ʅ.ʄ., ʉʫʭʝʥʢʘ ʖ.ɯ., ɸʚʜʻʻʚʦʾ ʃ. ʖ., ʪʘ ʽʥ. 

ʚʠʩʚʽʪʣʝʥʽ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ʬʘʨʰʫ. ʈʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʮʚ̔ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʶ 

ʚʧʣʠʚʫ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

(ʂʦʣʪʢʦ, & ʐʪʦʥʜʘ, 2015; ɻʨʝʯʢʦ, ʉʪʨʘʰʠʥʩʴʢʠʡ, & ʇʘʩʽʯʥʠʡ, 2019). ʇʨʠ 

ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʨʝʩ ʨʦʟʚʠʪʦʢ ʧʽʜʭʦʜʫ ʱʦʜʦ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ ʨʦʩʣʠʥʥʠʭ, ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ ʽ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʩʢʣʘʜʽ 

ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʫ ʷʢʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʞʝʨʝʣ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʜʦ ʾʞʽ ʦʧʠʩʘʥʦ ʫ ʨʦʙʦʪʘʭ ʉʪʝʮʝʥʢʦ 

ʅ.ʆ., ɹʦʨʩʦʣʶʢ ʃ.ʄ., ʘ ʪʘʢʦʞ ʫ ʨʦʙʦʪʘʭ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ (Adeel, Sohail, 

& Masud, 2014; Nassiri, Salari, Arshami, Golian, & Maleki, 2012; Singh, Kunwar, & 

Tripathi, 2016; Sharma, & Lakhawat, 2017). 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʢʨʝʤʠʭ ʝʬʝʢʪʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʧʣʠʚʫ ʙʽʣʢʦʚʠʭ ʪʘ ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʤ'ʷʩʥʫ ʩʠʨʦʚʠʥʫ ʽ ʛʦʪʦʚʽ 

ʧʨʦʜʫʢʪʠ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʙʘʯʠʤʦ, ʱʦ, ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʩʫʤʽʰʝʡ 

ʥʘ ʦʩʥʦʚʽ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚ ʪʝʭʥʦʣʦʛʽʾ ʤ'ʷʩʥʠʭ ʬʘʨʰʝʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɸ 

ʦʪʞʝ, ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʥʘ ʾʭ ʦʩʥʦʚʽ ʭʘʨʯʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʝʮʝʧʪʫʨʘʭ ʤôʷʩʥʠʭ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʧʦʪʨʝʙʫʻ ʚʠʚʯʝʥʥʷ ʪʘ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1. 

1. ʇʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ ʢʦʥʮʝʧʮʽʡ ʽ ʪʝʦʨʽʡ ʭʘʨʯʫʚʘʥʥʷ, ʥʘ ʷʢʠʭ 

ʙʘʟʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

2. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ ʥʘʧʨʷʤ ʤʦʞʣʠʚʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʨʦʙʽʚ, ʟʦʢʨʝʤʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʰʣʷʭʦʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʢʦʚʠʭ ʪʘ ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

3. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ, ʘ ʩʘʤʝ: ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʫ ʪʘ ʛʘʨʙʫʟʘ, ʘ ʪʘʢʦʞ 

ʧʨʦʜʫʢʪʠ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ ʟʘ ʩʚʦʾʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʙʽʦʣʦʛʽʯʥʦ  ʁʮʽʥʥʽʩʪ ʁ  ̒

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

4. ʈʦʟʛʣʷʥʫʪʦ ʧʝʨʝʚʘʛʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʦʚʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʟʦʢʨʝʤʘ ʢʦʣʘʛʝʥʦʚʠʭ ʙʽʣʢʽʚ, ʫ ʪʝʭʥʦʣʦʛʽʾ ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

5. ʇʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʽʚ.  
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ʈʆɿɼɯʃ 2. ʆʈɻɸʅɯɿɸʎɯʗ ʈʆɹʆʊʀ, ʆɹôɭʂʊʀ ʊɸ ʄɽʊʆɼʀ 

ɼʆʉʃɯɼɾɽʅʔ 

2.1. ʆʨʛʘʥʽʟʘʮʽʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙ'ʻʢʪʽʚ ʪʘ ʧʨʝʜʤʝʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʚʠʙʽʨ ʦʙ'ʻʢʪʫ ʪʘ 

ʧʨʝʜʤʝʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʤʦʚ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʪʝʭʥʦʣʦʛʽʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. 

ʋ ʷʢʦʩʪʽ ʧʨʝʜʤʝʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ: 

- ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ (ɼʉʊʋ 7012:2009), ʣʴʦʥʫ (ɼʉʊʋ 4967:2008), 

ʩʦʥʷʰʥʠʢʫ (ɼʉʊʋ 7011:2009) ʪʘ ʛʘʨʙʫʟʘ (ɼʉʊʋ 5046: 2008); 

- ʙʦʨʦʰʥʦ ʟ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʫ ʪʘ ʛʘʨʙʫʟʘ ʊʄ çʉʪʦ 

ʧʫʜʽʚè (ʊʋ ʋ 10.4-38667335-002:2014); 

- ʙʽʣʦʢ ʢʦʣʘʛʝʥʦʚʠʡ ʪʚʘʨʠʥʥʠʡ (ʷʣʦʚʠʯʠʡ) çɻʝʣʽʦʩ-11è ʊʆɺ çʊʆʄɯɻè 

(ʊʋ ʋ 15.8-13848909-001-2008); 

- ʪʚʘʨʠʥʥʠʡ ʙʽʣʦʢ ʥʘ ʦʩʥʦʚʽ ʢʦʣʘʛʝʥʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ (ʩʚʠʥʥʠʡ) 

çʉʢʘʥʇʨʦ
ʊʄ

 T95è, ʚʠʨʦʙʥʠʢ: BHJ Danexport A/S, (ɼʘʥʽʷ); 

- ʪʚʘʨʠʥʥʠʡ ʢʦʣʘʛʝʥʦʚʠʡ (ʷʣʦʚʠʯʠʡ) ʙʽʣʦʢ ʊʆɺ çʂʆʃɸɻɽʅ ʇʃʖʉè 

(TSh 64-23437679-02:2011); 

- ʞʠʨ ʷʣʦʚʠʯʠʡ ʪʦʧʣʝʥʠʡ (ɻʆʉʊ 25292-82); 

- ʦʣʽʾ ʊʄ çʂʈʆʅʆʉ-ʄʂè: ʢʫʥʞʫʪʥʘ (ʊʋ ʋ 15.4-32448339-001:2007), 

ʣʣʷʥʘ ʭʘʨʯʦʚʘ (ʊʋ ʋ 15.4-32448339-001:2005), ʛʘʨʙʫʟʦʚʘ (ʊʋ ʋ 15.4-32448339-

001:2007) ʪʘ ʦʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ ʊʄ çʑʝʜʨʠʡ ɼɸʈè (ɼʉʊʋ 4492:2005); 

- ʤô̫ ʩʥʽ ʤʦʜʝʣʴʥʽ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʷʣʦʚʠʯʠʥʠ ʢʦʪʣʝʪʥʦʾ, ʩʚʠʥʠʥʠ 

ʥʝʞʠʨʥʦʾ ʪʘ ʤô̫ ʩʘ ʢʫʨʷʯʦʛʦ; 

- ʟʨʘʟʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ 

ʪʘ ʢʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ (ʊʝʭʥʦʣʦʛʽʯʥʘ ʽʥʩʪʨʫʢʮʽʷ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʤôʷʩʥʠʭ ʪʘ ʤôʷʩʦʨʦʩʣʠʥʥʠʭ ʧʦʩʽʯʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ɼʉʊʋ 4437:2005 ʟʽ ʟʤʽʥʦʶ ˉ1), ʜʦʚʝʜʝʥʽ ʜʦ ʢʫʣʽʥʘʨʥʦʾ ʛʦʪʦʚʥʦʩʪʽ. 



47 
 

 

4
7 

ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤô̫ ʩʥʫ 

ʩʠʨʦʚʠʥʫ: 

- ʩʚʠʥʠʥʘ ʞʠʣʦʚʘʥʘ ʥʝʞʠʨʥʘ ʟʘ ɼʉʊʋ 7158:2010; 

- ʢʦʪʣʝʪʥʝ ʤôʷʩʦ ʷʣʦʚʠʯʠʥʠ ʟʘ ɼʉʊʋ 4426:2005; 

- ʤô̫ʩʦ ʢʫʨʷʯʝ ʟʘ ɼʉʊʋ 3143:2013. 

ʋ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʮʝʧʪʫʨ ʤô̫ ʩʥʠʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ: 

- ʮʠʙʫʣʷ ʨʽʧʯʘʩʪʘ ʩʚʽʞʘ ʟʘ ɼʉʊʋ 3234-95; 

- ʤʦʨʢʚʘ ʩʚʽʞʘ ʟʘ ɼʉʊʋ 7035:2009; 

- ʩʽʣʴ ʢʫʭʦʥʥʘ ʟʘ ɼʉʊʋ 3583:2015; 

- ʧʝʨʝʮʴ ʯʦʨʥʠʡ ʤʦʣʦʪʠʡ ʟʘ ɼʉʊʋ ISO 959-1:2008; 

- ʚʦʜʘ ʧʠʪʥʘ ʟʘ ɼʉʊʋ 7525:2014. 

ʉʠʨʦʚʠʥʘ ʪʘ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ, ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʽʶʯʽʡ ʥʦʨʤʘʪʠʚʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʜʘʥʦ ʚ ʦʜʠʥʠʮʷʭ ʄʽʞʥʘʨʦʜʥʦʾ 

ʤʝʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ ʉɯ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʦʨʛʘʥʽʟʦʚʘʥʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ.2.1.) ʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ 

ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʤôʷʩʘ ʽ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ, ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʞʠʨʽʚ, ʭʽʤʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʭʘʨʯʦʚʠʭ 

ʜʦʙʘʚʦʢ ʪʘ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʪʘ ʧʨʦʙʣʝʤʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʇʨɸʊ çɸʇʂ-ɯʅɺɽʉʊè ʪʘ ʊʆɺ çCɺ ɹʽʟʥʝʩ ɸʣʴʷʥʩè. 
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 ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ ʧʘʪʝʥʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ 

ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 
           

ʉʫʯʘʩʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ 

ʪʝʦʨʽʾ ʭʘʨʯʫʚʘʥʥʷ 

 ɯʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ 

ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ 

ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʽʩʥʫʶʯʠʭ ʨʝʮʝʧʪʫʨ 

ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ 

 

ʅʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʪʘ ʧʨʦʜʫʢʪʠ ʡʦʛʦ 

ʧʝʨʝʨʦʙʢʠ, ʷʢ ʜʞʝʨʝʣʦ 

ʬʦʨʪʠʬʽʢʘʮʽʾ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ 

 ʆʩʦʙʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥʥʠʭ 

ʙʣ̔ʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ 

ʪʝʭʥʦʣʦʛʽʷʭ ʤôʷʩʥʦʾ 

ʛʘʣʫʟʽ 

 ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ ʟ ʤʝʪʦʶ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ ʚʠʨʦʙʽʚ 
           

 ɺʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ  
           

ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ ʪʘ ʦʯʽʢʫʚʘʥʴ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

 ʇʨʦʝʢʪʫʚʘʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

QFD-ʤʝʪʦʜʦʣʦʛʽʾ 
      

ɺʠʙʽʨ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 
         

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʚʫʛʣʝʚʦʜʥʦʾ ʩʢʣʘʜʦʚʦʾ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ. 

ɹʦʨʦʰʥʦ ʟ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ: ʢʫʥʞʫʪ, ʣʴʦʥ, ʩʦʥʷʰʥʠʢ, ʛʘʨʙʫʟ 
 
ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʙʽʣʢʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ 

ʢʦʤʧʦʟʠʮʽʾ. ɹʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 
     

 ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ  

       

ɿʙʘʣʘʥʩʫʚʘʥʥʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʟʘ 

ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ 
 ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤôʷʩʥʠʭ ʤʦʜʝʣʴʥʠʭ  ʩʠʩʪʝʤ 
  

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 
        

ʋʪʦʯʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ  

 ɺʠʚʯʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʟ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ ʪʘ ʾʭ ʟʤʽʥʠ ʟʘʣʝʞʥʦ 

ʚʽʜ ʫʤʦʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʪʘ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

 ʆʮʽʥʢʘ ʤʝʪʘʙʦʣʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ (in vivo) 
        

ɸʧʨʦʙʘʮʽ ̫ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ 
 

ʈʠʩ.2.1. ʉʭʝʤʘ ʜʦʩʣʽʜʞʝʥʴ 
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2.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ 

ʧʨʦʚʦʜʠʣʠ ʚʠʚʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʥʠʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʽ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʽʚ. 

ʄʝʪʦʜ ʨʦʟʛʦʨʪʘʥʥʷ ʬʫʥʢʮʽʾ ʷʢʦʩʪʽ (ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʧʦʪʨʝʙ ʽ 

ʙʘʞʘʥʴ ʩʧʦʞʠʚʘʯʘ) QFD ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʣʘʥʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʫ ʪʘ ʧʨʦʮʝʩʫ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʢʣʶʯʘʻ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: 1) 

ʫʪʦʯʥʝʥʥʷ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʘ; 2) ʧʝʨʝʚʝʜʝʥʥʷ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʘ ʚ ʟʘʛʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ; 3) ʚʠʷʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ï ʑʆ ʽ ʗʂ; 4) ʚʠʙʽʨ ʤʝʪʠ (ʚʠʙʽʨ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ) ʷʢʦʩʪʽ 

ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʜʫʢʪʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ; 

5) ʚʩʪʘʥʦʚʣʝʥʥʷ (ʦʧʠʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ) ʨʝʡʪʠʥʛʫ ʚʘʞʣʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪ 

ʑʆ ʽ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ï ʚʠʟʥʘʯʝʥʥʷ ʨʝʡʪʠʥʛʫ ʚʘʞʣʠʚʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʗʂ. 

ʅʘʟʚʘʥʽ ʧôʷʪʴ ʝʪʘʧʽʚ ʻ ʬʫʥʜʘʤʝʥʪʦʤ QFD. ɰʭ ʨʝʘʣʽʟʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʨʠʯʥʠʭ ʜʽʘʛʨʘʤ ʥʘʛʘʜʫʻ ʙʫʜʠʥʦʢ, ʽ ʪʦʤʫ ʮʝʡ ʧʨʦʮʝʩ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

ʂʦʥʮʝʧʮʽʾ çɹʫʜʠʥʦʢ ʷʢʦʩʪʽè. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ çɹʫʜʠʥʢʫ ʷʢʦʩʪʽè ʪʘ 

ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʧʦʢʘʟʘʥʝ ʥʘ ʨʠʩ. 2.1. 

 

ʈʠʩ. 2.1 ï ʉʢʣʘʜʦʚʽ çɹʫʜʠʥʢʫ ʷʢʦʩʪʽè 
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ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ, ʱʦ ʥʘʛʘʜʫʻ ʩʚʦʻʶ ʬʦʨʤʦʶ ʜʘʭ, ʟʘʧʦʚʥʶʻʪʴʩʷ 

ʩʠʤʚʦʣʘʤʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʯʠ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʪʫ ʟ ʧʦʟʠʮʽʾ ʽʥʪʝʨʝʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʘʤʝ ʢʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʜʦʟʚʦʣʷʻ ʦʩʪʘʪʦʯʥʦ ʩʢʦʨʠʛʫʚʘʪʠ 

ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʑʆ ʥʘ ʗʂ (ʉʪʘʥʢʝʚʠʯ, ɹʦʨʠʩʝʚʠʯ, & 

ʊʽʛʘʨʻʚʘ, 2016). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʤʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʙʫʚ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʯʘʩʪʦʪʠ ʚʠʙʦʨʫ ʽ-ʠʤ ʨʝʩʧʦʥʜʝʥʪʦʤ j-ʛʦ ʧʦʢʘʟʥʠʢʘ 

ʷʢʦʩʪʽ Nij: 

ὔ ȟ       (2.1) 

ʜʝ K ij ï ʢʽʣʴʢʽʩʪʴ ʨʘʟ̔ ʚ ʚʠʙʦʨʫ -̔ʠʤ ʨʝʩʧʦʥʜʝʥʪʦʤ j-ʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ; 

n ï ʟʘʛʘʣʴʥʘ ʢʣ̔ʴʢʽʩʪʴ ʩʫʜʞʝʥʴ ʦʜʥʦʛʦ ʨʝʩʧʦʥʜʝʥʪʘ, ʧʦʚô̫ ʟʘʥʝ ʟ 

ʢʽʣɹʢʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ (k). 

ὲ ȟ      (2.2) 

ɼʣʷ ʦʮʽʥʢʠ ʫʟʛʦʜʞʝʥʥʦʩʪʽ ʩʫʜʞʝʥʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ: 

ὡ ȟ     (2.3) 

ʜʝ s ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʩʫʤʠ ʨʘʥʛʽʚ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ 

ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʨʘʥʛʫ; r- ʢʽʣʴʢʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʰʢʘʣʫ ʍʘʨʨʽʥʛʪʦʥʘ (ʉʠʪʢʦʚ, ʑʝʣʴʥʠʢʦʚ, & ʇʝʪʨʫʰʠʥ, 2016): 

0<w<0,2 ï ʫʟʛʦʜʞʝʥʥʽʩʪʴ ʜʫʞʝ ʥʠʟʴʢʘ; 

0,2<w<0,4 ï ʥʠʟʴʢʘ; 

0,4<w<0,6 ï ʩʝʨʝʜʥʷ; 

0,6<w<0,8 ï ʚʠʩʦʢʘ; 

0,8<w<1,0 ï ʜʫʞʝ ʚʠʩʦʢʘ. 

ɺʽʜʙʽʨ ʧʨʦʙ ʜʣʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʧʽʜʛʦʪʦʚʢʫ ʾʭ ʜʦ ʘʥʘʣʽʟʫ ʟʜʽʡʩʥʶʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ 4823.2:2007.  
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ɺʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ɼʉʊʋ 4350:2004 çʆʣiʾ. 

ʄʝʪʦʜʠ ʚʠʟʥʘʯʘʥʥʷ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ (ISO 660:1996, NEQ)è. 

ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʦʢʩʠʜʥʦʛʦ ʯʠʩʣʘ ʧʨʦʚʦʜʠʣʦʩʴ ʟʛʽʜʥʦ ɼʉʊʋ ISO 3960-

2001 ñɾʠʨʠ i ʦʣiʾ ʪʚʘʨʠʥʥi i ʨʦʩʣʠʥʥi. ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʦʢʩʠʜʥʦʛʦ ʯʠʩʣʘ (ISO 

3960:1998, IDT)ò. 

ɺʠʟʥʘʯʝʥʥʷ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ɼʉʊʋ ISO 

5509-2002 çɾʠʨʠ ʪʘ ʦʣiʾ ʪʚʘʨʠʥʥi i ʨʦʩʣʠʥʥʽè ʥʘ ʛʘʟʦʚʦʤʫ ʭʨʦʤʘʪʦʛʨʘʬʽ 

ʚʠʨʦʙʥʠʮʪʚʘ Hewlett-Packard ʅʈ6890. 

ɼʠʥʘʤʽʯʥʫ ʚ'ʷʟʢʩ̔ʪɹ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʣʴʢʦʚʦʛʦ 

ʚ̔ʩʢʦʟʠʤʝʪʨʘ ɻʝʧʧʣʝʨʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ  ʚ'ʷʟʢʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʫʣʴʢʫ ʜʽʘʤʝʪʨʦʤ 11,805 Ĭ10
ī3

 ʤ ʪʘ ʤʘʩʦʁ  6,991Ĭ10
ī3

 ʢʛ 

(ɻʨʘʙʯʝʥʢʦ, ʌʝʜʦʨʦʚʠʯ, & ɻʘʨʘʱʝʥʢʦ, 2009). 

ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʝʤʫʣʴʩʽʾ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ ʧʝʥʝʪʨʦʤʝʪʨʽ  çʇʇ-3è ʟʘ ʛʣʠʙʠʥʦ  ʁ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʘʥʫʨʝʥʥʷ ʨʠʬʣʝʥʦʛʦ ʽʥʜʝʥʪʦʨʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʫ ʝʤʫʣʴʩʽʶ (ɻʦʨʘʣʴʯʫʢ, ʪʘ 

ʽʥʰʽ,2006). 

ɻʨʘʥʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʽ ʝʬʝʢʪʠʚʥʫ ʚ'ʷʟʢʩ̔ʪɹ ʬʘʨʰʫ ʚʠʟʥʘʯʘʣʠ ʥʘ 

ʨʦʪʘʮʽʡʥʦʤʫ ʚʽʩʢʦʟʠʤʝʪʨʽ çʈɺ-8è (ʃʝʚʽʪ, ʉʫʢʤʘʥʦʚ, & ɸʬʝʥʯʝʥʢʦ, 2014). 

ɺʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʧʝʥʝʪʨʘʮʽʾ ʚ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʚʠʟʥʘʯʘʣʠ ʥʘ 

ʨʝʦʚʩ̔ʢʦʟʠʤʝʪʨʽ ʚ ʤʽʣʽʤʝʪʨʘʭ ʟʘʥʫʨʝʥʥʷ ʛʦʣʢʠ ʚ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ (ʂʘʨʧʝʥʢʦ, 

2013). 

ʄʝʪʦʜ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʧʝʥʝʪʨʘʮʽʾ ʚ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʥʫʨʝʥʥʷ ʟ ʚʠʩʦʪʠ 410ʤʤ ʽʥʜʝʥʪʦʨʫ ʤʘʩʦʶ 16,94ʛ ʽ ʜʽʘʤʝʪʨʦʤ 3ʤʤ ʫ ʤôʷʩʥʠʡ 

ʬʘʨʰ. ɿʘʥʫʨʝʥʥʷ ʧʦʚʪʦʨʶʚʘʣʠ 5 ʨʘʟʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʫ ʧʨʠ ʦʜʥʘʢʦʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʂʦʥʩʠʩʪʝʥʮʽʶ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʧʨʦʜʫʢʪʫ ʚʠʟʥʘʯʘʣʠ, ʨʦʟʨʘʭʫʚʘʚʰʠ ʩʠʣʫ 

ʧʝʥʝʪʨʘʮʽʾ Ppn. ɼʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʽʥʜʝʥʪʦʨʫ: 

Ὂ ὖ ὖ άὫO  

ά “ὨὼὸὊ ὖ άὫ    (2.4) 

http://www.lindex.net.ua/index.php?action=zakaz_nd_full&id_c=948&t=2&libr=1&right=##
http://www.lindex.net.ua/index.php?action=zakaz_nd_full&id_c=948&t=2&libr=1&right=##
http://www.lindex.net.ua/index.php?action=zakaz_nd_full&id_c=948&t=2&libr=1&right=##
http://www.lindex.net.ua/index.php?action=zakaz_nd_full&id_c=948&t=2&libr=1&right=##
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ʜʝ m ī ʤʘʩʘ ʽʥʜʝʥʪʦʨʫ, ʢʛ; x(t) ï ʛʣʠʙʠʥʘ ʟʘʥʫʨʝʥʥʷ, ʤ; t ï ʪʨʠʚʘʣʽʩʪʴ 

ʟʘʥʫʨʝʥʥʷ, ʩ; d0 ï ʜʽʘʤʝʪʨ ʽʥʜʝʥʪʦʨʫ, ʤ; Fad ï ʤʽʮʥʽʩʪʴ ʘʜʛʝʟʽʾ, ʥ/ʤ
2
. 

ɺʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʦʫʪʨʠʤʫʶʯʦʾ ʪʘ ʞʠʨʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʧʨʦʚʦʜʠʣʠ ʛʨʘʚʽʤʝʪʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ 

ʚʦʜʠ (ʞʠʨʫ) ʫ ʬʘʨʰʽ ʪʘ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ (ʞʠʨʫ), ʱʦ ʚʽʜʦʢʨʝʤʠʣʘʩʷ ʚ ʧʨʦʮʝʩʽ 

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɿʘ ʚʝʣʠʯʠʥʫ ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʦʾ (ʞʠʨʦʫʪʨʠʤʫʶʯʦʾ) 

ʟʜʘʪʥʦʩʪʽ ʧʨʠʡʤʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʥʦʾ ʚʦʜʠ (ʦʣʽʾ), ʧʨʠ ʷʢʽʡ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʦʜʥʦʾ (ʞʠʨʦʚʦʾ) ʬʘʟʠ ʚ ʧʨʦʮʝʩʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 1 ʛ ʧʨʝʧʘʨʘʪʫ (ʏʝʨʝʚʢʦ, ʂʨʘʡʥʶʢ, ʂʘʩʽʣʦʚʘ, 

ʪʘ ʽʥʰʽ. 2012). 

ɺʠʟʥʘʯʝʥʥʷ ʝʤʫʣʴʛʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʚʦʜʠʣʠ 

ʰʣʷʭʦʤ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʤʫʣʴʩʽʡ ʥʘ ʦʩʥʦʚʽ 1 %-ʚʠʭ ʧʦ ʙʽʣʢʫ ʚʦʜʥʠʭ ʜʠʩʧʝʨʩʽʡ 

ʽ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ (ʜʣʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʛʦʪʫʻʪʴʩʷ ʩʝʨʽʷ ʝʤʫʣʴʩʽʡ ʟ ʚʤʽʩʪʦʤ 

ʞʠʨʦʚʦʾ ʬʘʟʠ ʚʽʜ 10% ʜʦ 90% ʟ ʽʥʪʝʨʚʘʣʦʤ 10%) ʟ ʧʦʜʘʣʴʰʦʶ ʛʦʤʦʛʝʥʽʟʘʮʽʻ ʁ

(ʰʚʠʜʢʩ̔ʪɹ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 3000ʦʙ/ʭʚ.), ʪʝʨʤʦʩʪʘʪʫʚʘʥʥʷʤ 

(ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 85ʉ ʧʨʦʪʷʛʦʤ 20 ʭʚ.) ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ (ʧʨʦʪʷʛʦʤ 30ʭʚ. 

ʧʨʠ 6000ʦʙ/ʭʚ.). 

ɺʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʟʚôʷʟʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʤ'ʷʩʥʠʭ ʧʨʦʚʦʜʠʣʦʩʴ çʇʨʝʩ-

ʤʝʪʦʜʦʤè, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ɻʨʘʫ ʈ. ʽ ʍʘʤʤ ʈ. ʚ ʤʦʜʠʬʽʢʘʮʽʾ ɺ.ɺʦʣʦʚʽʥʩʴʢʦʾ ʽ 

ɹ.ʂʝʣʴʤʘʥʘ (ʂʠʰʝʥʴʢʦ, ʉʪʘʨʯʦʚʘ, & ɻʦʥʯʘʨʦʚ, 2010). 

ɺʠʟʥʘʯʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ɺɿɿ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ (ɸʥʪʠʧʦʚʘ, ɻʣʦʪʦʚʘ, & 

ʈʦʛʦʚ, 2001). 

ʨʅ ʝʤʫʣʴʩʽʡ ʪʘ ʤ'ʷʩʥʠʭ ʬʘʨʰ̔ʚ ʚʠʟʥʘʯʘʣʠ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ 

(ʂʠʰʝʥʴʢʦ, ʉʪʘʨʯʦʚʘ, & ɻʦʥʯʘʨʦʚ, 2010). 

ɺʤʩ̔ʪ ʟʦʣʠ ʚʠʟʥʘʯʘʣʠ ʦʟʦʣʝʥʥʷʤ ʚʠʩʫʰʝʥʦʾ ʥʘʚʘʞʢʠ ʧʨʠ 500é700 Áʉ ʚ 

ʤʫʬʝʣʴʥʽʡ ʧʝʯʽ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ (ɸʥʪʠʧʦʚʘ, ɻʣʦʪʦʚʘ, & ʈʦʛʦʚ, 2001). 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʤʠ ʤʝʪʦʜʠʢʘʤʠ 

(ɼʉʊʋ ISO 1442:2005, ɼʉʊʋISO 1443:2005, ɼʉʊʋ ISO 937:2005). ɺʤʽʩʪ 

ʚʦʣʦʛʠ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʚʠʩʫʰʫʚʘʥʥʷ, ʚʤʽʩʪ ʙʽʣʢʘ ïʤʝʪʦʜʦʤ ʂʴʝʣʴʜʘʣʷ, 
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ʚʤʽʩʪ ʞʠʨʫ ïʤʝʪʦʜʦʤ ʉʦʢʩʣʝʪʘ, ʚʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ï ʤʝʪʦʜʦʤ 

ʦʟʦʣʝʥʥʷ (ʂʠʰʝʥʴʢʦ, ʉʪʘʨʯʦʚʘ, & ɻʦʥʯʘʨʦʚ, 2010). 

ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʙ̔ʣʢ̔ʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʽʦʥʦʦʙʤʽʥʥʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ (ʇʦʣʫʤʙʨʠʢ, ʆʩʠʧʝʥʢʦʚʘ, & ʂʦʪʣʷʨ, 2019) ʥʘ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʘʥʘʣʽʟʘʪʦʨʽ ʘʤʽʥʦʢʠʩʣʦʪ ʊ 339, ʚʠʨʦʙʥʠʮʪʚʦ çʄʽʢʨʦʪʝʭʥʽʢʘè (ʏʝʭʽʷ). 

ʇʽʜʛʦʪʦʚʢʫ ʧʨʦʙ ʤô̫ ʩʘ ʟʜʽʡʩʥʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʜʣʷ ʜʘʥʦʛʦ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʘʥʘʣʽʟʫʚʘʣʠ ʽ ʧʽʜʜʘʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʽʡ 

ʦʙʨʦʙʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Microsoft Exel. 

ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ, ʱʦ ʻ ʽʥʜʝʢʩʦʤ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʙʽʣʢʽʚ. ʄʝʪʦʜ 

ʨʦʟʨʘʭʫʥʢʫ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ 

ʚʤʽʩʪʫ ʢʦʞʥʦʾ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʙʽʣʢʫ ʜʦ ʾʭ ʚʤʽʩʪʫ 

ʫ ʩʪʘʥʜʘʨʪʽ ï ʝʪʘʣʦʥʽ, ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʟʘ ʥʝʟʘʤʽʥʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ ʽ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʤʫ ʢʦʤʽʪʝʪʦʤ ʌɸʆ/ɺʆʆɿ.  

ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ (ɸʉ): 

ˍ˞
ˍ˗̅̂

ˍ˗̆̂
ρππȟ  %     (2.5.) 

ʜʝ: ɸʂʜʙ - ʚʤʽʩʪ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ (ʛ) ʚ 100ʛ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʙʽʣʢʘ; 

ɸʂʝʙ - ʚʤʽʩʪ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ (ʛ) ʚ 100ʛ ʝʪʘʣʦʥʥʦʛʦ ʙʽʣʢʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʙʽʞʥʦʩʪʽ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ (ʂʈɸʉ) ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

˗˝ˍ˞
ВЎ̋ ˍ˞

, %     (2.6.) 

ʜʝ ȹʈɸʉ ð ʨʦʟʙʽʞʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ў̋ ˍ˞ˍ˞̨ ˍ˞ , %    (2.7.) 

ʜʝ ɸʉ ̔ð ʥʘʜʣʠʰʦʢ ʩʢʦʨʫ i-ʪʦʾ ʅɸʂ, %; 

ɸʉmin ð ʤʽʥʽʤʘʣʴʥʠʡ ʟʽ ʩʢʦʨʽʚ ʅɸʂ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʙʽʣʢʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʪʘʣʦʥʫ, %; 

n ð ʢʽʣʴʢʽʩʪʴ ʅɸʂ. 
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ɹ̔ ʦʣʦʛʽʯʥʫ ʮʽʥʥʩ̔ʪɹ ʙʽʣʢʘ(ɹʎ) ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

ˎˣ ρππ̠ ˝ˍ˞, %     (2.8.) 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʤ'ʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʤʝʪʦʜʦʤ çin vivoè ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʜʦʩʣʽʜʽʚ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ 

ʪʚʘʨʠʥʘʭ (2012).  

ɽʢʦʥʦʤʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʩʦʙʽʚʘʨʪʦʩʪʽ, ʚʽʜʧʫʩʢʥʦʾ ʽ ʨʦʟʜʨʽʙʥʦʾ ʮʽʥʠ, ʘ 

ʪʘʢʦʞ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʜʽʡʩʥʶʚʘʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ (ɸʥʜʨʽʡʯʫʢ, 2013; ɼʫʩʘʥʦʚʩʴʢʠʡ ʪʘ ʽʥ., 

2008). ʆʮʽʥʢʘ ʧʦʭʠʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʚʠʤʽʨʶʚʘʥʠʭ ʚʝʣʠʯʠʥ 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. ʇʽʜ ʯʘʩ ʟʽʩʪʘʚʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʨʘʭʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʽ ʧʦʤʠʣʢʠ 

ʜʦʩʣʽʜʽʚ (ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ). ɼʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Exʩel 2003, 2007, ʧʨʦʙʣʝʤʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʘʢʝʪ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ MathCad, MatLab ʪʘ ʦʙʨʦʙʢʘ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ (ʂʠʩʣʠʡ, 2011). 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2. 

1. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʪʘ ʚʠʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʦʙʨʘʥʦ 

ʦʙ'ʻʢʪ ʪʘ ʧʨʝʜʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʧʠʩʘʥʦ ʫʤʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. 

3. ʇ̔ ʜʽʙʨʘʥʦ ʩʪʘʥʜʘʨʪʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʠʨʦʚʠʥʠ, ʤôʷʩʥʠʭ ʤʦʜʝʣʴʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 
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ʈʆɿɼɯʃ 3. ɺʀɿʅɸʏɽʅʅʗ ʇʈɯʆʈʀʊɽʊʅʀʍ ʅɸʇʈʗʄʂɯɺ ʊɸ 

ʇɯɼɹɯʈ ʉʀʈʆɺʀʅʅʀʍ ɼɾɽʈɽʃ ɼʃʗ ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

ʊɽʍʅʆʃʆɻɯɰ ʇʆʉɯʏɽʅʀʍ ʅɸʇɯɺʌɸɹʈʀʂɸʊɯɺ 

ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʨʝʮʝʧʪʫʨ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʩʪʨʘʪʝʛʽʯʥʦʶ ʣʘʥʢʦʶ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʷʢ ʦʢʨʝʤʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʘʢ ʽ ʤôʷʩʦʧʝʨʝʨʦʙʥʦʾ ʛʘʣʫʟʽ ʚ ʮʽʣʦʤʫ. ʆʜʥʘʢ, ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʧʝʨʝʚʘʛʠ ʚ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʮʽʾ ʽ ʜʠʥʘʤʽʯʥʦʩʪʽ ʨʠʥʢʫ 

ʤʘʣʦ ʚʠʧʫʩʢʘʪʠ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʣʠʰʝ ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʠʭ 

ʨʝʛʣʘʤʝʥʪʽʚ ʘʙʦ ʩʪʘʥʜʘʨʪʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʨʝʘʣʴʥʽ ʦʯʽʢʫʚʘʥʥʷ 

ʧʦʢʫʧʮʽʚ ʧʨʠ ʚʠʧʫʩʢʫ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʦʙʽʛ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʚʠʨʦʙʥʠʢʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʨʠ 

ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʩʝ ʙʽʣʴʰʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʠʢ. ɻʣʠʙʦʢʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʻʪʴʩʷ 

ʧʦʚʝʜʽʥʢʘ ʩʧʦʞʠʚʘʯʽʚ, ʤʦʜʝʨʥʽʟʫʶʪʴʩʷ ʩʧʦʩʦʙʠ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ, 

ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ (ɸʣʝʰʢʦʚ, & ɸʣʝʰʢʦʚʘ, 2015). 

 

3.1. ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ ʪʘ ʦʯʽʢʫʚʘʥʴ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʘʥʦʾ ʛʨʫʧʠ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʄʝʪʦʜ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʩʪʘʚʣʝʥʥʷ ʨʝʩʧʦʥʜʝʥʪʽʚ ʜʦ ʧʝʚʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʟʘʫʚʘʞʝʥʥʷ ʪʘ ʧʦʙʘʞʘʥʥʷ ʱʦʜʦ 

ʡʦʛʦ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʚʠʟʥʘʯʠʪʠ ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʞʠʚʘʯʽʚ; 

- ʚʠʟʥʘʯʠʪʠ ʩʧʦʞʠʚʯʠʡ ʧʦʧʠʪ ʪʘ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʟʦʢʨʝʤʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ; 

- ʚʩʪʘʥʦʚʠʪʠ, ʚʠʨʦʙʘʤ ʟ ʷʢʦʾ ʩʠʨʦʚʠʥʠ ʩʧʦʞʠʚʘʯʽ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ; 
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- ʟôʷʩʫʚʘʪʠ, ʯʠ ʘʢʪʫʘʣʴʥʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʧʦʞʠʚʘʯʘ ʻ ʨʦʟʨʦʙʢʘ 

ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʣʷ ʙʝʟʛʣʶʪʝʥʦʚʦʛʦ ʤʝʥʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʫ ʬʦʨʤʽ ʪʝʩʪʦʚʦʛʦ ʦʧʠʪʫʚʘʥʥʷ. 

ʈʝʩʧʦʥʜʝʥʪʘʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʧʦʚʥʠʪʠ ʘʥʢʝʪʫ, ʱʦ ʤʽʩʪʠʣʘ ʚʽʜʢʨʠʪʽ ʽ, 

ʪʘʢ ʟʚʘʥʽ, ʟʘʢʨʠʪʽ ʧʠʪʘʥʥʷ, ʧʨʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʷʢʽ ʩʣʽʜ ʙʫʣʦ ʚʠʙʨʘʪʠ ʦʜʠʥ ʟ 

ʥʘʚʝʜʝʥʠʭ ʚʘʨʽʘʥʪʽʚ. ɿʨʘʟʦʢ ʘʥʢʝʪʠ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪʢʫ ɸ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʘ ʧʽʜʪʨʠʤʢʠ ʛʦʣʦʚʠ ʉʧʦʩʪʝʨʝʞʥʦʾ ʨʘʜʠ 

ʧʨʠʚʘʪʥʦʛʦ ʘʢʮʽʦʥʝʨʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ çʌʫʨʰʝʪè ʪʘ ʧʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʩʴʢʦʾ 

ʪʦʨʛʦʚʦʾ ʘʩʦʮʽʘʮʽʾ ɹʘʣʝʥʢʘ ɯʛʦʨʘ ʄʠʢʦʣʘʡʦʚʠʯʘ ʩʝʨʝʜ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʝʨʝʞʽ 

ʤʘʛʘʟʠʥʽʚ çʌʫʨʰʝʪè. ɿʘʛʘʣʦʤ ʚ ʦʧʠʪʫʚʘʥʥʽ ʙʫʣʦ ʟʘʜʽʷʥʦ 810 ʦʩʽʙ ʫ 

ʯʦʪʠʨʥʘʜʮʷʪʠ ʦʙʣʘʩʪʷʭ (ʪʨʠʜʮʷʪʠ ʜʚʦʭ ʤʽʩʪʘʭ) ʋʢʨʘʾʥʠ. ʊʝʨʠʪʦʨʽʘʣʴʥʠʡ 

ʨʦʟʧʦʜʽʣ ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 3.1. 

 

ʈʠʩ.3.1. ʈʦʟʧʦʜʽʣ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘ ʨʝʛʽʦʥʦʤ ʧʨʦʞʠʚʘʥʥʷ (ʦʙʣʘʩʪʷʤʠ 

ʋʢʨʘʾʥʠ) 

ɺʘʛʦʤʘ ʯʘʩʪʢʘ ʦʧʠʪʘʥʠʭ (50%) ï ʞʠʪʝʣʽ ʤʽʩʪʘ ʂʠʻʚʘ ʪʘ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ɼʝʪʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘ ʤʽʩʪʘʤʠ ʋʢʨʘʾʥʠ ʥʘʚʝʜʝʥʦ ʫ 

ʜʦʜʘʪʢʫ ɹ. 
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ʉʢʣʘʜ ʨʝʩʧʦʥʜʝʥʪʽʚ: 72,1% ʞʽʥʢʠ ʪʘ 27,9% ʯʦʣʦʚʽʢʠ. ʉʝʛʤʝʥʪʫʚʘʥʥʷ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘ ʩʪʘʪʪʶ ʪʘ ʚʽʢʦʤ ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ 

(ʗʰʢʽʥʘ,  2008), ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.2.  

 

ʈʠʩ.3.2. ʉʪʘʪʝʚʦ-ʚʽʢʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʩʧʦʥʜʝʥʪʽʚ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ 2, ʚʽʢ ʙʽʣʴʰʦʩʪʽ ʦʧʠʪʘʥʠʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 26 ʜʦ 50 

ʨʦʢʽʚ ï 66,92%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʥʘʡʘʢʪʠʚʥʽʰʦʾ ʢʘʪʝʛʦʨʽʾ 

ï ʧʨʘʮʶʶʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ ï ʞʽʥʢʠ. ʉʝʨʝʜ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʫ ʚʽʮʽ 18-25 ʪʘ 51-60 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʤʝʥʰʠʡ ʚʽʜʩʦʪʦʢ 

ʯʦʣʦʚʽʢʽʚ. ʅʘʪʦʤʽʩʪʴ, ʩʝʨʝʜ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʢʦʤ ʩʪʘʨʰʝ 60 ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ 

ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ ï 3,95% ʪʘ 4,32% ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘ ʨʠʩʫʥʢʫ 3.3. ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘ ʨʽʚʥʝʤ ʜʦʭʦʜʫ. 

ʉʝʨʝʜ ʫʩʽʭ ʦʧʠʪʘʥʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʨʝʩʧʦʥʜʝʥʪʠ ʟ ʨʽʚʥʝʤ ʜʦʭʦʜʫ ʚʽʜ 2000 ʜʦ 

7000 ʛʨʠʚʝʥʴ (47,04%). ʊʨʦʭʠ ʤʝʥʰʠʡ ʚʽʜʩʦʪʦʢ ʦʧʠʪʘʥʠʭ (31,23%) ʤʘʶʪʴ 

ʜʦʭʽʜ ʫ ʜʽʘʧʘʟʦʥʽ 7000-15000 ʛʨʠʚʝʥʴ. ɹʽʣʴʰ ʚʠʩʦʢʠʡ ʜʦʭʽʜ ʤʘʶʪʴ 10,37% 

ʨʝʩʧʦʥʜʝʥʪʽʚ, ʜʦʭʽʜ ʚʽʜ 30000 ʛʨʠʚʝʥʴ ʤʘʻ 1,98% ʦʧʠʪʘʥʠʭ ʽ 6,3% ʤʘʶʪʴ 

ʜʦʭʽʜ ʜʦ 2000 ʛʨʠʚʝʥʴ ʘʙʦ ʥʝ ʤʘʶʪʴ ʜʦʭʦʜʫ ʚʟʘʛʘʣʽ (ʤʦʞʣʠʚʦ, ʩʪʫʜʝʥʪʠ). 

3,09% ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʝ ʧʦʛʦʜʠʣʠʩʷ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʧʨʦ ʜʦʭʽʜ ʚ 

ʘʥʢʝʪʽ. 
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ʈʠʩ.3.3. ʈʦʟʧʦʜʽʣ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘ ʨʽʚʥʝʤ ʜʦʭʦʜʫ 

ɼʘʣʽ ʨʝʩʧʦʥʜʝʥʪʘʤ ʧʨʦʧʦʥʫʚʘʣʠ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʤ ʤôʷʩʦʧʨʦʜʫʢʪʘʤ ʚʦʥʠ 

ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ (ʨʠʩ.3.4). 

 

ʈʠʩ.3.4. ʉʧʦʞʠʚʯʠʡ ʧʦʧʠʪ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ 4 ʢʦʚʙʘʩʥʽ ʚʠʨʦʙʠ ʻ ʪʨʘʜʠʮʽʡʥʦ ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ 

ʩʧʦʞʠʚʘʯʽʚ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ. 36,91% ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʜʘʣʠ ʧʝʨʝʚʘʛʫ ʩʘʤʝ ʮʴʦʤʫ 

ʚʠʜʫ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʘʩʦʨʪʠʤʝʥʪʥʘ ʣʽʥʽʡʢʘ 

ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʘ ʽ ʚ ʥʽʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʧʨʦʜʫʢʪʠ 
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ʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ, ʪʘʢ ʽ ʧʨʦʜʫʢʪʠ ʙʽʣʴʰ ʜʦʩʪʫʧʥʽ ʜʣʷ ʰʠʨʦʢʠʭ ʚʝʨʩʪʚ 

ʥʘʩʝʣʝʥʥʷ. ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʟʘ ʚʠʙʦʨʦʤ ʨʝʩʧʦʥʜʝʥʪʽʚ ʨʦʟʤʽʩʪʠʣʠʩʷ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ (29,02%), ʩʝʨʝʜ ʷʢʠʭ 12,1% ʩʧʦʞʠʚʘʯʽʚ ʦʙʨʘʣʠ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʚ ʪʽʩʪʽ, 10,99% - ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʽ 5,93% - ʤôʷʩʥʠʡ 

ʬʘʨʰ (ʥʘʪʫʨʘʣʴʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠ). 

ʅʘ ʨʠʩʫʥʢʫ 3.5. ʛʨʘʬʽʯʥʦ ʧʦʢʘʟʘʥʦ, ʚʠʨʦʙʘʤ ʟ ʷʢʦʾ ʩʠʨʦʚʠʥʠ ʩʧʦʞʠʚʘʯʽ 

ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ. 

 

ʈʠʩ.3.5. ʉʧʦʞʠʚʯʠʡ ʧʦʧʠʪ ʥʘ ʤ'ʷʩʦʧʨʦʜʫʢʪʠ ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤ'ʷʩʘ 

ɹʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ (40,99%) ʚʢʘʟʘʣʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʦʙʠʨʘʶʪʴ 

ʤôʷʩʦʧʨʦʜʫʢʪʠ ʟ ʤôʷʩʘ ʢʫʨʷʯʦʛʦ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ ʤô̫ ʩʘ 

ʢʫʨʷʯʦʛʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʤôʷʩʥʦʾ ʩʠʨʦʚʠʥʠ. 31,98% 

ʩʧʦʞʠʚʘʯʽʚ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʠʨʦʙʘʤ ʟʽ ʩʚʠʥʠʥʠ, 14,94 % - ʟ ʷʣʦʚʠʯʠʥʠ ʽ 

12,1% ʚʢʘʟʘʣʠ ʽʥʰʽ ʚʠʜʠ ʤôʷʩʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʨʝʩʧʦʥʜʝʥʪʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʟʥʘʯʠʪʠ ʪʨʠ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʜʣʷ ʥʴʦʛʦ ʢʨʠʪʝʨʽʷ ʧʨʠ ʚʠʙʦʨʽ ʤ'ʷʩʥʦʛʦ ʚʠʨʦʙʫ ʽ ʨʦʟʪʘʰʫʚʘʪʠ ʾʭ ʫ 

ʧʦʨʷʜʢʫ ʚʘʛʦʤʦʩʪʽ ʚʽʜ 1 ʜʦ 3 (ʚʽʜ ʙʽʣʴʰ ʚʘʛʦʤʦʛʦ 1 ʜʦ ʤʝʥʰ ʚʘʛʦʤʦʛʦ 3). 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʢʨʠʪʝʨʽʾʚ ʟʛʽʜʥʦ ʟ ʨʽʚʥʷʤʠ ʚʘʛʦʤʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʯʠʩʣʘ ʦʧʠʪʘʥʠʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʘ ʨʠʩʫʥʢʫ 3.6. ʆʩʢʽʣʴʢʠ ʚ ʜʘʥʦʤʫ 
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ʚʠʧʘʜʢʫ ʨʝʩʧʦʥʜʝʥʪ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʨʘʪʠ ʪʨʠ ʚʽʜʧʦʚʽʜʽ, ʧʽʜʩʫʤʢʦʚʘ ʩʫʤʘ 

ʚʽʜʧʦʚʽʜʝʡ ʟʘ ʚʩʽʤʘ ʢʨʠʪʝʨʽʷʤʠ ʧʝʨʝʚʠʱʫʻ 100%. 

 

ʈʠʩ. 3.6. ʈʦʟʧʦʜʽʣ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʽʚʥʽʚ ʚʘʛʦʤʦʩʪʽ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʝʟʧʝʯʥʽʩʪʴ ʧʨʦʜʫʢʪʫ - ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʡ ʢʨʠʪʝʨʽʡ 

ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʝʩʧʦʥʜʝʥʪʽʚ. ʎʝʡ ʢʨʠʪʝʨʽʾ ʫʚʽʡʰʦʚ ʜʦ ʪʨʽʡʢʠ ʚʘʛʦʤʠʭ 

ʢʨʠʪʝʨʽʾʚ 77,28% ʘʥʢʝʪʦʚʘʥʠʭ, ʧʨʠʯʦʤʫ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʡʦʛʦ ʧʦʩʪʘʚʠʣʠ 

39,75%. ɺʘʨʪʽʩʥʠʡ ʢʨʠʪʝʨʽʡ ʨʦʟʤʽʩʪʠʚʩʷ ʥʘ ʜʨʫʛʽʡ ʧʦʟʠʮʽʾ ʟʘ ʚʘʛʦʤʽʩʪʶ, ʡʦʛʦ 

ʦʙʨʘʣʠ 70,74% ʨʝʩʧʦʥʜʝʥʪʽʚ, 24,57% ʦʧʠʪʘʥʠʭ ʚʚʘʞʘʶʪʴ ʜʘʥʠʡ ʢʨʠʪʝʨʽʡ 

ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʤ. ɿʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʨʝʩʧʦʥʜʝʥʪʽʚ (60,86%) ʚʚʘʞʘʶʪʴ 

ʚʘʛʦʤʠʤ ʢʨʠʪʝʨʽʻʤ ʩʢʣʘʜ ʩʠʨʦʚʠʥʠ. ʅʘʩʪʫʧʥʠʤʠ ʟʘ ʚʘʛʦʤʽʩʪʶ ʚʠʷʚʠʣʠʩʷ 

ʢʨʠʪʝʨʽʾ çʉʤʘʢ ʪʘ ʟʘʧʘʭè ʽ çɺʠʨʦʙʥʠʢè - 43,33% ʪʘ 29,87% ʚʽʜʧʦʚʽʜʥʦ. 

ʋʧʘʢʦʚʢʘ ʚʠʨʦʙʽʚ ʻ ʚʘʛʦʤʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ 6,3% ʦʧʠʪʘʥʠʭ, ʢʘʣʦʨʽʡʥʽʩʪʴ ï ʜʣʷ 

6,05% ʽ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ï ʜʣʷ 5,56% ʨʝʩʧʦʥʜʝʥʪʽʚ. 

ʅʘ ʧʠʪʘʥʥʷ, ʷʢ ʯʘʩʪʦ ʨʝʩʧʦʥʜʝʥʪʠ ʢʫʧʫʶʪʴ ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, 

ʙʽʣʴʰʽʩʪʴ ʦʙʨʘʣʠ ʚʘʨʽʘʥʪ çɯʥʦʜʽè (45,68%), ʚʘʨʽʘʥʪ çʜʫʞʝ ʯʘʩʪʦè ʦʙʨʘʣʠ 

2,35% ʦʧʠʪʘʥʠʭ, ʘ çʥʽʢʦʣʠè - 17,16%. ɻʨʘʬʽʯʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩʫʥʢʫ 3.7. 
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ʈʠʩ.3.7. ʏʘʩʪʦʪʘ ʚʠʙʦʨʫ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ   

ʅʘ ʚʽʜʢʨʠʪʝ ʟʘʧʠʪʘʥʥʷ çʗʢʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʥʘ ʚʘʰʫ ʜʫʤʢʫ, ʧʦʪʨʝʙʫʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ?è ʥʘʡʙʽʣʴʰ 

ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚʽʜʧʦʚʽʜʽ, ʧʦʚôʷʟʘʥʽ ʟ ʙʘʞʘʥʥʷʤ ʧʦʢʨʘʱʠʪʠ ʩʢʣʘʜ ʪʘ ʷʢʽʩʪʴ 

ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʜʫʢʪʫ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʢʣʶʯʠʪʠ ʟ 

ʨʝʮʝʧʪʫʨʠ ʰʪʫʯʥʽ ʽʥʛʨʝʜʽʻʥʪʠ. ʊʘʢʦʞ ʨʝʩʧʦʥʜʝʥʪʠ ʧʨʦʧʦʥʫʚʘʣʠ ʟʙʘʛʘʪʠʪʠ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʚʽʪʘʤʽʥʘʤʠ ʪʘ ʤʽʥʝʨʘʣʘʤʠ. ʅʘ ʨʠʩʫʥʢʫ 3.8. ʧʦʢʘʟʘʥʽ ʷʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ, ʥʘ ʜʫʤʢʫ ʩʧʦʞʠʚʘʯʽʚ, ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʢʨʘʱʝʥʥʷ (ʚʽʜʽʙʨʘʥʽ ʪʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ (Ó5%) ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ 

ʘʥʢʝʪʘʭ). 

 

ʈʠʩ.3.8. ʗʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 
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ɿʘʛʘʣʦʤ, ʘʩʦʨʪʠʤʝʥʪʦʤ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘʜʦʚʦʣʝʥʽ 10,37%, 

ʥʝ ʟʘʜʦʚʦʣʝʥʽ ï 62,84% ʦʧʠʪʘʥʠʭ. 

ɯ, ʥʘʦʩʪʘʥʦʢ, ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘʧʠʪʫʚʘʣʠ, ʯʠ ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʟʨʦʙʢʘ 

ʨʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʣʷ ʙʝʟʛʣʶʪʝʥʦʚʦʛʦ ʤʝʥʶ. 

ʇʦʟʠʪʠʚʥʦʶ ʙʫʣʘ ʚʽʜʧʦʚʽʜʴ ʫ 63,46% ʦʧʠʪʘʥʠʭ, 29,75% ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʝ 

ʟʤʦʛʣʠ ʚʽʜʧʦʚʽʩʪʠ, ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʯʝʨʝʟ ʙʨʘʢ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʘʥʦʛʦ 

ʧʠʪʘʥʥʷ. ʎʝ ʟʘʧʠʪʘʥʥʷ ʚ ʘʥʢʝʪʽ ʜʘʣʦ ʟʤʦʛʫ ʟôʷʩʫʚʘʪʠ ʩʪʫʧʽʥʴ ʦʙʽʟʥʘʥʦʩʪʽ 

ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʧʨʦʙʣʝʤʠ ʮʝʣʽʘʢʽʾ ʪʘ ʥʝʩʧʨʠʡʥʷʪʪʷ ʛʣʶʪʝʥʫ ʦʨʛʘʥʽʟʤʦʤ 

ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʘʢʪʫʘʣʴʥʠʤ ʽ ʩʚʦʻʯʘʩʥʠʤ ʻ 

ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʙʝʟʛʣʶʪʝʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ 

ʪʘ ʦʯʽʢʫʚʘʥʴ ʱʦʜʦ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ 

ʩʧʦʞʠʚʘʯʘ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ ʙʝʟʧʝʯʥʽʩʪʴ ʧʨʦʜʫʢʪʫ, ʩʢʣʘʜ 

ʩʠʨʦʚʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘʪʫʨʘʣʴʥʽʩʪʴ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʪʫ. ɼʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʥʦʚʠʭ ʚʠʜʽʚ ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

 

3.2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

QFD-ʤʝʪʦʜʦʣʦʛʽʾ 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʪʦʚʦʛʦ ʤ'ʷʩʥʦʛʦ 

ʧʦʩʽʯʝʥʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʪʫ ʜʣʷ ʩʧʦʞʠʚʘʯʘ, ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʨʦʟʛʦʨʪʘʥʥʷ ʬʫʥʢʮʽ ʾʷʢʦʩʪʽ 

(ʘʥʛʣ. Quality Function Deployment (QFD). 

ʋ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʤʝʪʦʜʦʣʦʛʽʷ QFD - ʮʝ ʤʘʪʝʤʘʪʠʯʥʠʡ ʩʧʦʩʽʙ 

ʟ'ʷʩʫʚʘʪʠ ʨʝʘʣʴʥʽ ʧʦʙʘʞʘʥʥʷ ʩʧʦʞʠʚʘʯʘ ʽ ʨʽʚʝʥʴ ʦʮʽʥʢʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʥʢʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʠʨʦʙʥʠʢ ʘʙʦ ʥʘʫʢʦʚʝʮʴ 

ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʦʩʝʨʝʜʠʪʠ ʤʘʢʩʠʤʫʤ ʟʫʩʠʣʴ ʥʘ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʪʘ 

ʧʦʜʦʣʘʥʥʽ ʪʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʪʽʻʾ ʯʠ 

ʽʥʰʦʾ ʛʨʫʧʠ ʪʦʚʘʨʽʚ. ɿʘʜʘʯʘ ʨʦʟʨʦʙʥʠʢʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʪʚʦʨʠʪʠ ʚʠʤʦʛʠ ʩʧʦʞʠʚʘʯʘ ʚ ʢʽʣʴʢʽʩʥʽ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ (ʄʘʪʠʩʦʥ, & ɼʝʤʠʜʦʚʘ, 2012; ʄʘʨʜʘʨ, 2015). 

ɺʽʜʤʽʥʥʦʶ ʨʠʩʦʶ QFD-ʘʥʘʣʽʟʫ ʻ ʨʦʙʦʪʘ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʦʜʝʣʷʤʠ, 

ʪʦʙʪʦ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʪʨʘʯʘʪʠ ʨʝʩʫʨʩʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʚʠʧʫʩʢ ʧʨʦʙʥʦʾ 

ʧʘʨʪʽʾ ʚ ʦʙʽʛ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʤʝʪʦʜʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʽ ʟ 

ʨʝʘʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ (ɸʣʝʰʢʦʚ, & ɸʣʝʰʢʦʚʘ, 2015). 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʩʪʨʫʤʝʥʪ çɹʫʜʠʥʦʢ ʷʢʦʩʪʽè QFD: 

- ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ ʚʠʢʦʨʠʩʪʘʥʘ ʧ'ʷʪʠʙʘʣʴʥʘ ʰʢʘʣʘ; 

- ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ; 

- ʜʦʙʫʪʦʢ ʚʘʛʦʤʦʩʪʽ ʦʯʽʢʫʚʘʥʥʷ ʥʘ ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻ 

ʩʪʫʧʽʥʴ ʧʦʣʽʧʰʝʥʥʷ; 

- ʘʙʩʦʣʶʪʥʘ ʚʘʛʦʤʽʩʪʴ ʢʦʞʥʦʾ ʩʧʦʞʠʚʯʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʻ ʜʦʙʫʪʢʦʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ çɺʘʛʦʤʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʯʘè ʽ çʉʪʫʧʝʥʷ ʧʦʣʽʧʰʝʥʥʷè; 

- ʚʽʜʥʦʩʥʘ ʚʘʛʦʤʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʽʜʩʦʪʢʘʭ; 

- ʚʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʪʠʧʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʦʯʽʢʫʚʘʥʥʷʤʠ ʩʧʦʞʠʚʘʯʽʚ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʩʣʘʙʢʘ (1 ʙʘʣ), ʩʝʨʝʜʥʷ (3 ʙʘʣʠ) ʪʘ ʩʠʣʴʥʘ (9 ʙʘʣʽʚ); 

- ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʫ ʚʠʟʥʘʯʝʥʘ, ʚʠʭʦʜʷʯʠ ʟ 

ʩʫʤʘʨʥʦʾ ʦʮʽʥʢʠ ʚʘʛʦʤʦʩʪʽ ʧʦʢʘʟʥʠʢʘ. 

ʇʽʜ ʯʘʩ ʘʥʢʝʪʫʚʘʥʥʷ ʨʝʩʧʦʥʜʝʥʪʘʤ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʚʽʜʢʨʠʪʝ 

ʟʘʧʠʪʘʥʥʷ: çʗʢʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʥʘ ʚʘʰʫ ʜʫʤʢʫ, 

ʧʦʪʨʝʙʫʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ?è. ʉʝʨʝʜ ʫʩʽʭ ʥʘʚʝʜʝʥʠʭ ʩʧʦʞʠʚʘʯʘʤʠ ʧʦʢʘʟʥʠʢʽʚ 

(ʬʘʢʪʦʨʽʚ), ʚʠʜʽʣʠʣʠ ʩʽʤ, ʱʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʥʘʡʯʘʩʪʽʰʝ: ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, 

ʩʤʘʢ, ʟʘʧʘʭ, ʢʦʥʩʠʩʪʝʥʮʽʷ, ʙʝʟʧʝʯʥʽʩʪʴ, ʢʦʨʠʩʥʽʩʪʴ ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʪʫ. 

ʂʦʞʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʧʨʠʩʚʦʾʣʠ ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʦʤʦʩʪ̔ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʦʛʦ, 

ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʚʽʥ ʙʫʚ ʥʘʟʚʘʥʠʡ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʧʦʚʽʜʝʡ. ɺʩʴʦʛʦ ʙʫʣʦ ʟʽʙʨʘʥʦ ʪʘ ʦʧʨʘʮʴʦʚʘʥʦ 504 ʘʥʢʝʪʠ, ʫ ʷʢʠʭ 

ʤʽʩʪʠʣʘʩʷ ʟʤʽʩʪʦʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʘʥʝ ʟʘʧʠʪʘʥʥʷ. ɺʘʛʦʤʽʩʪʴ ʬʘʢʪʦʨʽʚ 

ʨʦʟʧʦʜʽʣʠʣʘʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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 ɹʝʟʧʝʯʥʽʩʪʴ  0,25 

ʂʦʨʠʩʥʽʩʪʴ  0,23 

ʉʤʘʢ  0,18 

ɺʘʨʪʽʩʪʴ  0,12 

ʂʦʥʩʠʩʪʝʥʮʽʷ  0,09 

ɿʘʧʘʭ 0,07 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 0,06 

ʈʠʩ.3.9. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʛʦʤʦʩʪʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʫ 

ɿʘʧʦʚʥʶʁ ʯʠ çɹʫʜʠʥʦʢ ʷʢʦʩʪʽè, ʧʦʟʥʘʯʠʣʠ ʩʪʦʚʧʮ ̔ ʤʘʪʨʠʮʽ ï ʮʝ 

ʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ  ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ, ʘ ʨʷʜʢʠ - ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʪʫ, ʷʢʽ ʦʙʨʘʣʠ ʩʧʦʞʠʚʘʯʽ. (ʨʠʩ.3.10.). ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ 

ʧʦʟʥʘʯʝʥʥʷ: 

      - ʩʠʣʴʥʠʡ ʟʚôʷʟʦʢ, k=9, ʚʠʥʠʢʘʻ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʦʯʽʢʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ ʽ ʪʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʶʪʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚ'ʷʟʦʢ, 

ʪʦʙʪʦ ʜʦʩʷʛʥʝʥʥʷ ʦʯʽʢʫʚʘʥʠʭ ʩʧʦʞʠʚʘʯʝʤ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʟʘʚʜʷʢʠ ʧʝʚʥʽʡ ʪʝʭʥʽʯʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ; 

      - ʩʝʨʝʜʥʽʡ ʟʚôʷʟʦʢ, k=3; 

      - ʩʣʘʙʢʠʡ ʟʚô̫ʟʦʢ; k=1. 

      - ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʘʻʤʥʦ ʧʽʜʩʠʣʶʶʪʴ ʦʜʥʘ ʦʜʥʫ; 

      - ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʘʻʤʥʦ ʧʦʩʣʘʙʣʶʶʪʴ ʦʜʥʘ ʦʜʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʛʦʤʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʦʚʘʥʦʾ 

ʧʣʘʥʦʚʦʾ ʤʘʪʨʠʮʽ ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ (ʦʯʽʢʫʚʘʥʴ) ʜʦ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʨʝʮʝʧʪʫʨ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʠʪʠ ʙʝʟʧʝʯʥʦʩʪʽ 

ʪʘ ʥʫʪʨʽʻʥʪʥʽʡ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ 

ʥʘʪʫʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ, ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʫ. 
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ɿʦʚʥ. ʚʠʛʣʷʜ 0,06 0,54 0,54  0,54 0,18 0,18     1,98 5,14 

ʉʤʘʢ 0,18 0,54 1,62 1,62 1,62 0,54 1,62 0,54    8,10 21,04 

ɿʘʧʘʭ 0,07  0,63  0,21 0,21 0,21 0,21    1,47 3,82 

ʂʦʥʩʠʩʪʝʥʮʽʷ 0,09 0,81 0,81  0,81 0,27 0,27     2,97 7,71 

ɹʝʟʧʝʯʥʽʩʪʴ 0,25  0,25 2,25  0,25  2,25  0,75 0,75 6,5 16,88 

ʂʦʨʠʩʥʽʩʪʴ 0,23 2,07 2,07 2,07 0,69 0,23 0,69 2,07 0,69 2,07 2,07 14,72 38,23 

ɺʘʨʪʽʩʪʴ 0,12 1,08 0,36  0,36 0,36   0,36 0,12 0,12 2,76 7,17 

 ɸʙʩʦʣʶʪʥʘ ʚʘʛʦʤʽʩʪʴ 5,04 6,28 5,94 4,23 2,04 2,97 5,07 1,05 2,94 2,94 
 

ɺʽʜʥʦʩʥʘ ʚʘʛʦʤʽʩʪʴ, % 10,41 12,98 12,27 8,74 24,67 6,14 10,48 2,17 6,07 6,07 

 

ʈʠʩ. 3.10. çɹʫʜʠʥʦʢ ʷʢʦʩʪʽè ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 
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3.3. ɺʠʙʽʨ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 

ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʜʫʢʪʫ ʷʢ ʻʜʠʥʦʾ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʦʢʨʝʤʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʘʜʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʂʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʽ ʧʨʦʜʫʢʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʙʦʨʽ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʟʘ ʷʢʠʭ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ 

ʧʨʦʜʫʢʪ, ʱʦ ʟʘ ʢʽʣʴʢʽʩʥʠʤ ʽ ʷʢʽʩʥʠʤ ʩʢʣʘʜʦʤ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʢʘʟʥʠʢʘʤ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

 

3.3.1. ɺʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʦʨʦʰʥʘ ʟ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʩʢʣʘʜʫ ʙʦʨʦʰʥʷʥʦʾ ʩʫʤʽʰʽ 

ʋ ʙʦʨʦʰʥʦʤʝʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʪʷʛʦʤ XX ʩʪ. ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ  

ʟʘʚʜʘʥʴ ʙʫʣʦ ʚʠʜʽʣʝʥʥʷ ʟ ʟʝʨʥʘ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ 

ʝʥʜʦʩʧʝʨʤʫ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʦʢʨʝʤʣʶʶʯʠ ʡʦʛʦ ʚʽʜ ʦʙʦʣʦʥʦʢ ʪʘ ʽʥʰʠʭ ʯʘʩʪʠʥ 

ʟʝʨʥʽʚʢʠ. ʊʘʢʠʡ ʧ̔ ʜʭʽʜ ʚʽʜʧʦʚʽʜʘʚ ʢʦʥʮʝʧʮʽʾ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʚʨʘʭʦʚʫʻ ʭʘʨʯʦʚʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʜʥʘʢ ʚ 

ʨʝʟʫʣʴʪʘʪ ̔ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ, ʚʥʘʩʣʽʜʦʢ ʚʠʜʘʣʝʥʥʷ ʦʙʦʣʦʥʦʢ ʪʘ ʽʥʰʠʭ ʯʘʩʪʠʥ 

ʟʝʨʥʽʚʢʠ, ʙʦʨʦʰʥʦ ʙʫʣʦ ʚʢʨʘʡ ʟʙʽʜʥʝʥʝ ʟʘ ʚʤʽʩʪʦʤ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ. 

ʈʦʟʚʠʪʦʢ ʥʘʫʢʠ ʧʨʦ ʭʘʨʯʫʚʘʥʥʷ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʚ ʩʧʝʢʪʨ ʭʘʨʯʦʚʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʥʝʦʙʭʽʜʥ ̔ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʥʠʢʣʘ ʥʦʚʘ ʢʦʥʮʝʧʮʽʷ - ʢʦʥʮʝʧʮʽʷ ʘʜʝʢʚʘʪʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 

ʟʛʽʜʥʦ ʧʨʠʥʮʠʧʽʚ ʷʢʦʾ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʾʞʽ ʙʫʣʠ ʚʠʟʥʘʥʽ ʙʘʣʘʩʪʥʽ 

ʨʝʯʦʚʠʥʠ (ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ) (ɼʠʤʘʥʴ, 2005). 

ʉʫʯʘʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʦʨʦʰʥʘ ʟ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, 

ʚʢʣʯʁʘʻ ʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ ʚʽʜ ʜʦʤʽʰʦʢ, ʩʫʰʽʥʥʷ, ʚʽʜʞʠʤ ʤʘʩʣʘ ʽ 

ʧʦʜʨʽʙʥʝʥʥʷ ʟʥʝʞʠʨʝʥʦʛʦ ʥʘʩʽʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʫ ʙʦʨʦʰʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʨʝʯʦʚʠʥʠ, ʚʘʞʣʠʚʽ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʪʘʢʽ ʷʢ ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ, ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʦʪʨʠʤʫʶʪʴ ʧʨʦʜʫʢʪ ʚʠʩʦʢʦʾ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ. 
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ʋ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɺʂ ʙʫʣʦ ʘʧʨʦʙʦʚʘʥʦ ʙʦʨʦʰʥʦ 

ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʘ ʪʘ ʛʘʨʙʫʟʘ ʜʚʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʦʨʛʦʚʠʭ 

ʤʘʨʦʢ: çʃʝʩʥʘè ʪʘ çʉʪʦ ʧʫʜʽʚè. 

ɿʘ ʩʫʢʫʧʥʽʩʪʶ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʙʽʣʢʫ ʽ 

ʞʠʨʫ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʙʨʘʥʦ ʧʨʦʜʫʢʪʠ ʊʄ çʉʪʦ ʧʫʜʽʚè (ʤ. 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ), ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʛʽʜʥʦ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʘ 

ʾʭ ʷʢʽʩʪʴ ʧʽʜʪʚʝʨʜʞʝʥʘ ʩʝʨʪʠʬʽʢʘʪʘʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

ɺʽʜʦʤʦ, ʱʦ ʙʦʨʦʰʥʦ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʤʘʻ ʩʧʝʮʠʬʽʯʥʠʡ ʧʨʠʩʤʘʢ ʽ 

ʟʘʧʘʭ, ʘ ʦʩʢʽʣʴʢʠ ʚ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ 

ʩʠʨʦʚʠʥʠ ʫ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʦʾ ʙʽʣʢʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʡ̔, ʧʦʩʪʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, 

ʩʦʥʷʰʥʠʢʫ ʽ ʛʘʨʙʫʟʘ ʥʘ ʦʩʥʦʚʥʽ ʩʝʥʩʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʤô̫ ʩʦʧʨʦʜʫʢʪʽʚ (ʢʦʣʽʨ, 

ʩʤʘʢ ʪʘ ʟʘʧʘʭ). ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʨʦʚʝʣʠ ʧʦʧʝʨʝʜʥʻ ʦʨʛʘʥʦʣʝʧʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʤô̫ ʩʥʠʭ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ (ʄʄʉ) ʟ ʜʦʜʘʚʘʥʥʷʤ 10-30% ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ. 

ɺʘʨʽʶʚʘʣʠ ʚʤʽʩʪ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜ 15 ʜʦ 50%.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ 

ʤʦʜʝʣʴʥʽ ʬʘʨʰʽ ʦʪʨʠʤʘʣʠ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʦʮʽʥʢʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʦʣʴʦʨʫ. ʄʄʉ 

ʟ ʩʫʤʽʰʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʧʦ 50% ʙʦʨʦʰʥʘ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ ʽ ʣʴʦʥʫ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʤʘʢ ʽ ʟʘʧʘʭ, ʚʽʜʧʦʚʽʜʥʽ ʟʨʘʟʢʠ ʦʪʨʠʤʘʣʠ ʜʦʩʠʪʴ ʥʠʟʴʢʽ ʙʘʣʠ 

(ʚʽʜ 1,4 ʜʦ 3,9) ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʄôʷʩʥʽ ʬʘʨʰʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʙʦʨʦʰʥʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʪʘ ʛʘʨʙʫʟʘ ʪʝʞ ʦʪʨʠʤʘʣʠ ʟʘʫʚʘʞʝʥʥʷ ʱʦʜʦ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʩʤʘʢʫ ʪʘ ʘʨʦʤʘʪʫ. ʅʘʡʚʠʱʽ ʙʘʣʠ ʟʘ ʪʨʴʦʤʘ ʩʝʥʩʦʨʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʙʨʘʣʠ ʟʨʘʟʢʠ ʟ ʚʤʽʩʪʦʤ ʩʫʤʽʰʽ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʫʩʽ 

ʚʠʜʠ ʥʘʩʽʥʥʷ ʫ ʨʽʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜʚʠʱʝʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʙʦʨʦʰʥʘ ʫ ʩʫʤʽʰʽ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʤô̫ ʩʥʠʭ ʩʠʩʪʝʤ 

ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʨʽʚʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʦʜʨʽʙʥʝʥʦʛʦ ʥʘʩʽʥʥʷ ʫ ʩʫʤʽʰʽ ʜʦʟʚʦʣʷʻ ʥʽʚʝʣʶʚʘʪʠ ʩʤʘʢʦ-ʘʨʦʤʘʪʠʯʥʽ 

ʥʝʜʦʣʽʢʠ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʆʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʝʥʦ ʧʦʻʜʥʘʥʥʷ ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ ʙʦʨʦʰʥʘ 

(ʢʫʥʞʫʪʥʦʛʦ, ʣʣʷʥʦʛʦ, ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʪʘ ʛʘʨʙʫʟʦʚʦʛʦ) ʫ ʢʦʤʧʦʟʠʮʽʡʥʫ 



68 

 

6
8 

ʩʫʤʽʰ, ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʤʽʰʽ ʟ ʙʦʨʦʰʥʘ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ (ʉɹʆʂ) ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʫ ʩʢʣʘʜʽ ɹɺʂ. 

ɿʛʽʜʥʦ ʪʝʦʨʽʾ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʘ ʧʦʚʠʥʥʘ ʩʧʦʞʠʚʘʪʠ 

ʧʨʦʜʫʢʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʥʫʪʨʽʻʥʪʠ, ʟʙʘʣʘʥʩʦʚʘʥʽ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʦʩʥʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʪʦʙʪʦ ʦʧʪʠʤʘʣʴʥʠʡ ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʪʘʢʠʭ ʨʝʯʦʚʠʥ, 

ʷʢ ʙʽʣʢʠ, ʞʠʨʠ, ʚʫʛʣʝʚʦʜʠ, ʚʽʪʘʤʽʥʠ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ. ɺʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʘʢʦʞ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʙʽʣʢʦʚʦʾ ʦʩʥʦʚʠ ʧʨʦʜʫʢʪʽʚ ʟʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʪʘ ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ. 

ʄʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʾ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʚʤʽʩʪʫ ʢʦʞʥʦʛʦ ʚʠʜʫ ʙʦʨʦʰʥʘ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʨʤʘʤ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʩʫʤʽʰʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ 

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ Microsoft Excel (ʄʫʩʣʠʤʦʚ, 2007). ʉʧʠʨʘʶʯʠʩʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʄʄʉ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʩʫʤʽʰʽ ʧʦʜʨʽʙʥʝʥʦʛʦ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʟʘʜʘʻʤʦ ʟʥʘʯʝʥʥʷ 

ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʫʤʽʰʽ Ò 50%. 

ɿʘʜʘʯʘ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ 

ʽ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

Ὂὼ ὅὼ ὅὼ Ễ ὅὼ       (3.1.) 

ʇʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙʤʝʞʝʥʥʷʭ: 

ὥ ὼ ὥ ὼ Ễ ὥ ὼ Ὠ, 

ὥ ὼ ὥ ὼ Ễ ὥ ὼ Ὠ, 

ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ ϊ  

ὥ ὼ ὥ ὼ Ễ ὥ ὼ Ὠ , 

ʜʝ ʉ1, ʉ2éʉn ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʫ ʮʽʣʴʦʚʽʡ ʬʫʥʢʮʽʾ; 

x1, x2éxn ï ʚʤʽʩʪ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʢʣʘʜʽ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʩʫʤʽʰʽ, ʛ; 

ʘ1, ʘ2éʘn ï ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʚʤʽʩʪʫ ʙʽʣʢʽʚ, ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ ʫ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ 100 ʛʨʘʤʽʚ, ʛ; 

d1, d2édm ï ʜʦʙʦʚʘ ʧʦʪʨʝʙʘ ʣʶʜʠʥʠ, ʛ. 

ʇʨʠʡʤʘʶʯʠ, ʱʦ ʚʩʷ ʢʦʤʧʦʟʠʮʽʡʥʘ ʩʫʤʽʰ ʩʪʘʥʦʚʠʪʴ 100%, ʘ ʚʩʽ 

ʢʦʤʧʦʥʝʥʪʠ ʥʝʦʙʭʽʜʥʦ ʚʥʦʩʠʪʠ ʫ ʧʝʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, ʩʢʣʘʜʘʻʤʦ 
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ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʦʨʦʰʥʷʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʩʫʤʽʰʝʡ. 

ɺʨʘʭʦʚʫʻʤʦ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʣʶʜʠʥʠ: ʙʽʣʢʠ - 76 ʛ/ʜʦʙʫ; ʞʠʨʠ - 79 ʛʨʘʤ/ʜʦʙʫ; 

ʚʫʛʣʝʚʦʜʠ - 355 ʛ/ʜʦʙʫ; ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ - 2444 ʢɼʞ (ʜʦʜʘʪʦʢ ɾ). ʋ 

ʷʢʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʮʽʣʴʦʚʽʡ ʬʫʥʢʮʽʾ ʦʙʠʨʘʻʤʦ ʮʽʥʦʚʠʡ ʬʘʢʪʦʨ: ʚʘʨʪʽʩʪʴ 

ʢʫʥʞʫʪʥʦʛʦ ʙʦʨʦʰʥʘ ʩʪʘʥʦʚʠʪʴ 96,7 ʛʨʥ/ʢʛ, ʣʣʷʥʦʛʦ ï 60 ʛʨʥ/ʢʛ, 

ʩʦʥʷʰʥʠʢʦʚʦʛʦ ï 83,3 ʛʨʥ/ʢʛ, ʛʘʨʙʫʟʦʚʦʛʦ ï 80 ʛʨʥ/ʢʛ. 

ʊʘʙʣʠʮʷ 3.1. ʂʦʤʧʦʟʠʮʽʡʥʘ ʩʫʤʽʰ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ (ʉɹʆʂ) 

 
ɹʽʣʢʠ, 

ʛ/100ʛ 

ɾʠʨʠ, 

ʛ/100ʛ 

ɺʫʛʣʝʚʦʜʠ, 

ʛ/100ʛ 

ɽʥʝʨʛʝʪʠʯʥʘ 

ʮʽʥʥʽʩʪʴ, 

ʢɼʞ/100ʛ 

ɺʘʨʪʽʩʪʴ 

ʢʦʤʧʦʥʝʥʪʘ, 

ʛʨʥ/ʢʛ 

ʂʫʥʞʫʪʥʝ 

ʙʦʨʦʰʥʦ 
28,08 9,2 46,2 1631 96,7 

ʃʣʷʥʝ ʙʦʨʦʰʥʦ 23,6 9,38 50,5 1636 60,0 

ʉʦʥʷʰʥʠʢʦʚʝ 

ʙʦʨʦʰʥʦ 
48,0 14,0 11,0 1502 83,3 

ɻʘʨʙʫʟʦʚʝ 

ʙʦʨʦʰʥʦ 
26,2 25,65 32,4 2004 80 

 

ʎ̔ ʣʴʦʚʘ ʬʫʥʢʮʽʷ ʧʨʠʡʤʝ ʚʠʛʣʷʜ: 

Ὂὼ ωφȟχὼ φπὼ ψσȟσὼ ψπὼᴼ ,̋    (3.2.) 

ʜʝ ʢ = max, min (const). 

ʇʨʠ ʮʴʦʤʫ, ʚʠʨʽʰʫʶʯʠ ʦʪʨʠʤʘʥʫ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʥʘ ʤʽʥʽʤʫʤ, 

ʧʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʢʠʜʘʻ ʢʦʤʧʦʥʝʥʪʠ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ. ʊʦʤʫ, 

ʧʨʠʚô̫ ʟʫʻʤʦ ʬʫʥʢʮʽʶ ʜʦ ʧʝʚʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʮʝ ʙʫʜʝ 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʚʘʨʪʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʫʤʽʰ:̔ 

̋
ȟ ȟ

ψπ.       (3.3.) 

ɺʨʘʭʦʚʫʶʯʠ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʣʶʜʠʥʠ ʫ ʙʽʣʢʘʭ, ʞʠʨʘʭ ʪʘ ʚʫʛʣʝʚʦʜʘʭ, ʘ 

ʪʘʢʦʞ ʮʽʥʦʚʠʡ ʬʘʢʪʦʨ, ʩʢʣʘʜʘʻʤʦ ʦʙʤʝʞʝʥʥʷ: 

ừ
Ử
Ừ

Ử
ứ
ςψȟπψὼ ςσȟφὼ τψȟπὼ ςφȟςὼ χφ
ωȟςὼ ωȟσψὼ ρτȟπὼ ςυȟφυὼ χω
τφȟςὼ υπȟυὼ ρρȟπὼ σςȟτὼ συυ

ρφσρὼ ρφȟσφὼ ρυȟπςὼ ςππτὼ ςτττ
υπ ὼȟȟȟ π ữ

Ử
Ữ

Ử
ử

   (3.4.) 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽ ʦʙʤʝʞʝʥʴ ʩʢʣʘʜʘʻʤʦ 

ʦʧʦʨʥʠʡ ʧʣʘʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ MS Excel. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʂʦʤʧʦʥʝʥʪʠ 

ʍʽʤʽʯʥʠʡ 

ʩʢʣʘʜ 
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ʬʫʥʢʮʽʾ çʇʦʰʫʢ ʨʽʰʝʥʥʷè ʟʘʜʘʻʤʦ ʦʙʤʝʞʝʥʥʷ, ʟʤʽʥʥʽ ʢʦʤʽʨʢʠ ʽ ʟʥʘʯʝʥʥʷ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. 

 

ʈʠʩ. 3.11. ʊʘʙʣʠʯʥʠʡ ʟʘʧʠʩ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ  ʧʦ ʩʢʣʘʜʘʥʥʶ ʉɹʆʂ  

ɿʥʘʡʜʝʥʽ ʟʥʘʯʝʥʥʷ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ, ʙʫʜʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʨʝʮʝʧʪʫʨʥʠʡ ʩʢʣʘʜ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʩʫʤʽʰʽ ʟ ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʆʪʞʝ, ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʉɹʆʂ ʙʫʜʝ ʤʽʩʪʠʪʠ: ʢʫʥʞʫʪʥʝ ʙʦʨʦʰʥʦ  ï 232 

ʛ, ʣʣʷʥʝ ʙʦʨʦʰʥʦ  ï270 ʛ , ʩʦʥʷʰʥʠʢʦʚʝ ʙʦʨʦʰʥʦ  ï241 ʛ, ʛʘʨʙʫʟʦʚʝ ʙʦʨʦʰʥʦ 

ï 257 ʛ, ʱʦ ʩʢʣʘʜʘʻ ʚʽʜʧʦʚʽʜʥʦ 23,2%, 27,0%, 24,1% ʪʘ 25,7% ʫ ʩʫʤʽʰʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʩʝʢʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ (ʨʠʩ.3.12.). 

 

ʈʠʩ. 3.12. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʢʦʤʧʦʥʝʥʪʽʚ ʉɹʆʂ 

23% 

27% 

24% 

26% 

ʂʫʥʞʫʪʥʝ ʃʣʷʥʝ ʉʦʥʷʰʥʠʢʦʚʝ ɻʘʨʙʫʟʦʚʝ 
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ɺʨʘʭʦʚʫʶʯʠ ʥʝʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʤʽʞ ʚʽʜʩʦʪʢʦʚʠʤ ʚʤʽʩʪʦʤ ʦʢʨʝʤʠʭ ʚʠʜʽʚ 

ʙʦʨʦʰʥʘ ʫ ʩʫʤʽʰʽ, ʤʦʞʝʤʦ ʟʥʝʭʪʫʚʘʪʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʫ Ñ 3,8% ʽ ʧʨʠʡʥʷʪʠ 

ʨʽʚʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ 

ʢʫʥʞʫʪʥʝ, ʣʣʷʥʝ, ʩʦʥʷʰʥʠʢʦʚʝ ʪʘ ʛʘʨʙʫʟʦʚʝ ʙʦʨʦʰʥʦ ʫ ʨʽʚʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘʩʽʥʥʷ ʣʴʦʥʫ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʉɹʆʂ, ʤʘʻ 

ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʇʅɾʂ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʩʭʠʣʴʥʝ ʜʦ ʰʚʠʜʢʦʛʦ ʦʢʠʩʥʝʥʥʷ, ʘ 

ʙʦʨʦʰʥʦ ʢʫʥʞʫʪʫ ʟʘʚʜʷʢʠ ʚʤʽʩʪʫ ʩʝʟʘʤʽʥʫ ʪʘ ʩʝʟʘʤʦʣʽʥʫ ʟʜʘʪʥʝ ʧʽʜʚʠʱʠʪʠ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʢʠʩʥʝʥʥʷ,  ̒ ʜʦʮʽʣʴʥʠʤ ʫʪʦʯʥʠʪʠ ʩʢʣʘʜ ʩʫʤʽʰʽ ʟ ʤʝʪʦʶ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʉɹʆʂ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʟʥʘʯʠʣʠ ʦʢʠʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʨʠʘʮʠʣʛʣʽʮʝʨʠʥʽʚ 

ʙʦʨʦʰʥʘ ʢʦʞʥʦʛʦ ʟ ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ ʦʣʽʡʥʦʛʦ ʥʘʩʽʥʥʷ ʪʘ ʡʦʛʦ ʩʫʤʽʰʽ 

ʧʨʠʩʢʦʨʝʥʠʤ ʤʝʪʦʜʦʤ çʘʢʪʠʚʥʦʛʦ ʢʠʩʥʶè (ʅʝʢʨʘʩʦʚ, 2010). 

ʇʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʟʜʽʡʩʥʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ ʄʽʩrosoft ɽʭʩʝl ʪʘ StatSoft 

Statistica. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʙʦʨʦʰʥʦʤ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚ 

ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʤʧʣʝʢʩ-ʮʝʥʪʨʦʾʜʥʠʡ ʧʣʘʥ ʃʘʤʙʨʘʢʠʩʘ ʜʣʷ ʩʫʤʽʰʝʡ ʟ 

ʯʠʩʣʦʤ ʢʦʤʧʦʥʝʥʪʽʚ kÓ 4, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʤʧʣʝʢʩʥ ̔ʨʝʰ̔ʪʢʠ ʐʝʬʬʝ ʟ 

ʟʘʤ̔ʥʦ  ʁ ʜʦʩʣʽʜʽʚ ʟ ʯʠʩʪʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʩʣʽʜʘʤʠ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ: 

ὼ ὼ Ễ ὼ   (ʂʦʥʦʥʶʢ, 2011). 

ʄʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʧʣʘʥ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ) ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 15 ʜʦʩʣʽʜʽʚ. ʋ ʷʢʦʩʪʽ 

ʬʘʢʪʦʨʽʚ ʧʨʠʡʥʷʪʦ ʚʤʽʩʪ ʦʙʨʘʥʦʛʦ ʚʠʜʫ ʙʦʨʦʰʥʘ ʫ ʟʨʘʟʢʘʭ ʩʫʤʽʰ,̔ ʬʫʥʢʮʽʻʶ 

ʚʽʜʛʫʢʫ ʻ ʧʝʨʽʦʜ ʽʥʜʫʢʮʽʾ (ɯʈ) ʟʨʘʟʢʽʚ. 

ʆʪʨʠʤʘʥʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʩʠʤʧʣʝʢʩ-ʮʝʥʪʨʦʾʜʥʦʛʦ ʧʣʘʥʫ 

ʤʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ: 

  ɼρʔρ  ɼςʔς  ɼσʔσ  ɼτʔτ  ɼρςʔρ ʔς  ɼρσʔρ ʔσ  ɼρτʔρ ʔτ

 ɼςσʔς ʔσ  ɼςτʔς ʔτ ɼστʔσ ʔτ  ɼρςσʔρ ʔς ʔσ  ɼρςτʔρ ʔς ʔτ

 ɼρστʔρ ʔσ ʔτ  ɼςστʔς ʔσ ʔτ  ɼρςστʔρ ʔς ʔσ ʔτ    (3.5.) 
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ʊʘʙʣʠʮʷ 3.2. ʇʝʨʽʦʜ ʽʥʜʫʢʮʽʾ ʦʢʠʩʥʝʥʥʷ ʙʦʨʦʰʥʘ ʪʘ ʉɹʆʂ 

ˉ 

ʟʨʘʟʢʘ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʙʦʨʦʰʥʘ ʚ ʩʫʤʽʰʽ ʇʝʨʽʦʜ 

ʽʥʜʫʢʮʽʾ, y 

(ʭʚ.) 
ʢʫʥʞʫʪʥʝ, x1 ʣʣʷʥʝ, x2 ʩʦʥʷʰʥʠʢʦʚʝ, x3 ʛʘʨʙʫʟʦʚʝ, x4 

1. 1 0 0 0 481 

2. 0 1 0 0 59 

3. 0 0 1 0 128 

4. 0 0 0 1 147 

5. 0,5 0,5 0 0 152 

6. 0,5 0 0,5 0 264 

7. 0,5 0 0 0,5 331 

8. 0 0,5 0,5 0 81 

9. 0 0,5 0 0,5 92 

10. 0 0 0,5 0,5 109 

11. 0,33 0,33 0,33 0 124 

12. 0,33 0,33 0 0,33 126 

13. 0,33 0 0,33 0,33 189 

14. 0 0,33 0,33 0,33 101 

15. 0,25 0,25 0,25 0,25 254 

 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʟʘʣʝʞʥʽʩʪʴ ʽʥʜʫʢʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

ʦʢʠʩʥʝʥʥʷ ʚʽʜ ʚʤʽʩʪʫ ʦʙʨʘʥʦʛʦ ʚʠʜʫ ʙʦʨʦʰʥʘ, ʤʘʻ ʚʠʛʣʷʜ: 

y = -5382 + 5824.278 x1 + 5412.7919 x2 + 5508.6897 x3 + 5545.1494 x4, 

ʜʝ x1, x2, x3, x4 ï ʚʤʽʩʪ ʢʫʥʞʫʪʥʦʛʦ, ʣʣʷʥʦʛʦ, ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʪʘ 

ʛʘʨʙʫʟʦʚʦʛʦ ʙʦʨʦʰʥʘ, ʚʽʜʧʦʚʽʜʥʦ, ʭʚ.; 

y ï ʽʥʜʫʢʮʽʡʥʠʡ ʧʝʨʽʦʜ ʦʢʠʩʥʝʥʥʷ, ʭʚ. 

ʆʪʞʝ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʢʫʥʞʫʪʥʦʛʦ ʙʦʨʦʰʥʘ ʫ ʩʫʤʽʰʘʭ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʥʜʫʢʮʽʡʥʠʡ ʧʝʨʽʦʜ ʡʦʛʦ ʦʢʠʩʥʝʥʥʷ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʽʻʶ 

ʩʝʟʘʤʦʣʫ, ʷʢʠʡ  ̒ʧʦʪʫʞʥʠʤ ʨʦʩʣʠʥʥʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʨʽʚʥʷʥʥʷ (3.5.) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ  ̒ʨʽʚʥʠʡ ʚʤʽʩʪ ʢʦʞʥʦʛʦ ʚʠʜʫ ʙʦʨʦʰʥʘ ʫ ʩʫʤʽʰʽ. ʇʝʨʽʦʜ 

ʽʥʜʫʢʮʽʾ ʦʢʠʩʥʝʥʥʷ ʜʘʥʦʾ ʩʫʤʽʰʽ ʧʝʨʝʚʠʱʫʻ ʧʝʨʽʦʜ ʽʥʜʫʢʮʽʾ ʩʦʥʷʰʥʠʢʦʚʦʛʦ 

ʙʦʨʦʰʥʘ ʧʨʠʙʣʠʟʥʦ ʫ 2 ʨʘʟʠ ʪʘ ʣʣʷʥʦʛʦ - ʫ 4,3 ʨʘʟʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʶʶʪʴ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ 

ʉɹʆʂ ʚʩʽʭ ʚʠʜʽʚ ʙʦʨʦʰʥʘ ʫ ʨʽʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥ.̔ 
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3.3.2. ɼʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʊʘʙʣʠʮʷ 3.3. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʬyʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʜʦʩʣʽʜʥʦʾ ʩʫʤʽʰʽ 

ʌʽʟʠʢʦ-ʭ̔ ʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʌyʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 

ʚʦʣʦʛʠ, % 
13,30Ñ0,21 

ɺʦʣʦʛʦyʪʨʠʤyʶʯʘ ʟʜʘʪʥʽʩʪʴ, ʛ 

ʚʦʜʠ/ ʛ ʧʨʦʜyʢʪy 
2,8Ñ0,09 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 

ʙʽʣʢy, % 
32,40Ñ1,03 

ɾʠʨʦyʪʨʠʤyʶʯʘ ʟʜʘʪʥʽʩʪʴ, ʛ 

ʞʠʨy / ʛ ʧʨʦʜyʢʪy 
0,8Ñ0,01 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 

ʞʠʨy, % 
15,70Ñ0,32 ɽʤyʣʴʛyʶʯʘ ʟʜʘʪʥʽʩʪʴ, % 89Ñ1,97 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 

ʚyʛʣʝʚʦʜʽʚ, % 
36,50Ñ0,17 

ʂʨʠʪʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʝʣʝyʪʚʦʨʝʥʥʷ, % 
45Ñ2,04 

ʚ ʪ.ʯ. 

ʢʣʽʪʢʦʚʠʥʘ, % 
2,10Ñ0,05 ɻʽʜʨʦʤʦʜyʣʴ ʧʨʠ 20 ʉ

ʦ
 1:3 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 

ʟʦʣʠ, % 
4,00Ñ0,10 ʨʅ 5,8 

 

ʆʜʥ̔̒ ʶ ʟ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘ ʷʢʦ  ʁ ʚʠʟʥʘʯʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʜʦʙʘʚʢʠ, ʻ ʾʾ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʟʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʢʣʘʜʫ. ʆʧʠʩ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʉɹʆʂ 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.4. 

ʊʘʙʣʠʮʷ 3.4. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʉɹʆʂ 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 
ʇʦʨʦʰʦʢ ʩʝʨʝʜʥʴʦʾ ʜʠʩʧʝʨʩʥʦʩʪʽ, ʱʦ ʤʽʩʮʷʤʠ 

ʛʨʫʜʢʫʻʪʴʩʷ (ʟʘ ʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʞʠʨʫ) 

ʂʦʣʽʨ ʉʚʽʪʣʦ-ʢʨʝʤʦʚʦʛʦ ʢʦʣʴʦʨy ʟ ʢʦʨʠʯʥʝʚʠʤ ʚʢʣʶʯʝʥʥʷʤ 

ʣʴʦʥy 

ɿʘʧʘʭ ɹʝʟ ʩʪʦʨʦʥʥʽʭ ʟʘʧʘʭʽʚ, ʥʝ ʧʣʽʩʥʷʚʠʡ, ʥʝ ʟʘʪʭʣʠʡ 

ʉʤʘʢ ʉʤʘʢ ʩʠʨʦʛʦ ʥʘʩʽʥʥʷ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʧʨʠʩʤʘʢʦʤ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʤʘʢʦ-ʘʨʦʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʉɹʆʂ, ʷʢ ʽ 

ʢʦʞʥʦʛʦ ʾʾ ʽʥʛʨʝʜʽʻʥʪʘ, ʜʦʩʠʪʴ ʚʠʨʘʞʝʥʽ, ʧʨʦʪʝ ʧʨʠ ʧʝʚʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʙʫʜʴ-ʷʢʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʦʙʘʚʢʠ ʻ ʾʾ 

ʙʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ. ɺʽʜʦʤʦ, ʱʦ ʙʽʣʢʠ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢyʣʴʪyʨ 

ʭʘʨʘʢʪʝʨʠʟyʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʥʝʟʘʤʽʥʥʠʭ 
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ʘʤʽʥʦʢʠʩʣʦʪ. ɼʦʩʣʽʜʞʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʉɹʆʂ ʥʘʚʝʜʝʥʦ y ʪʘʙʣʠʮʽ 

3.5.  

ʊʘʙʣʠʮʷ 3.5. ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʉɹʆʂ (ʥʘ 100 ʛ ʙʽʣʢʘ) 

ʅʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʛ ɿʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʛ 

ʃʽʟʠʥ 3,51Ñ0,05 ɸʣʘʥʽʥ 4,37Ñ0,01 

ɺʘʣʽʥ 4,86Ñ0,03 ɸʨʛʽʥʽʥ  11,59Ñ0,03 

ʄʝʪʽʦʥʽʥ + ʮʠʩʪʠʥ 2,17Ñ0,01 ɸʩʧʘʨʘʛʽʥʦʚʘ ʢʠʩʣʦʪʘ 9,26Ñ0,01 

ɯʟʦʣʝʡʮʠʥ 4,06Ñ0,07 ɻʽʩʪʠʜʠʥ 2,54Ñ0,05 

ʊʨʝʦʥʽʥ 3,41Ñ0,02 ɻʣʽʮʠʥ 6,4Ñ0,04 

ʃʝʡʮʠʥ 6,57Ñ0,01 ɻʣyʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ 19,17Ñ0,04 

ʌʝʥʽʣʘʣʘʥʽʥ + ʪʠʨʦʟʠʥ 4,76Ñ0,03 ʆʢʩʠʧʨʦʣʽʥ 0,00 

ʊʨʠʧʪʦʬʘʥ  1,60Ñ0,05 ʇʨʦʣʽʥ  4,30Ñ0,02 

ɺʩʴʦʛʦ 33,29Ñ0,27 ʉʝʨʽʥ 4,56Ñ0,01 

 ɺʩʴʦʛʦ: 62,19Ñ0,21 

ʉyʤʘ ʚʩʽʭ ʘʤʽʥʦʢʠʩʣʦʪ  95,48Ñ0,48 

 

ʇʨʦʪʝ, ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʙʽʣʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘʷʚʥʽʩʪʶ ʚ ʥʴʦʤy 

ʚʩʽʭ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. ɹʽʣʦʢ ʙyʜʝ ʧʦʚʥʦʮʽʥʥʠʤ, ʷʢʱʦ ʚʩʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʚ ʥʴʦʤy ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʧʪʠʤʘʣʴʥʦʤy ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤy ʢʽʣʴʢʦʩʪʽ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. ʊʦʤy, ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʉɹʆʂ, ʟʨʦʙʠʣʠ ʨʦʟʨʘʭyʥʦʢ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨy - ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪy ʢʦʞʥʦʾ ʟ ʘʤʽʥʦʢʠʩʣʦʪ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʾʾ ʚʤʽʩʪy y ʙʽʣʢy, ʧʨʠʡʥʷʪʦʤy ʟʘ ʩʪʘʥʜʘʨʪ (ʽʜʝʘʣʴʥʠʡ ʙʽʣʦʢ). 

ʈʝʟyʣʴʪʘʪʠ ʨʦʟʨʘʭyʥʢy ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨy ʉɹʆʂ ʧʦʜʘʥʦ y ʚʠʛʣʷʜʽ 

ʜʽʘʛʨʘʤʠ (ʨʠʩ.3.13.).  

ʈʦʟʨʘʭyʥʦʢ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨy ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʣʽʤʽʪyʶʯy ʘʤʽʥʦʢʠʩʣʦʪy, ʷʢʘ ʚʠʟʥʘʯʘʻ ʩʪyʧʽʥʴ ʟʘʩʚʦʻʥʥʷ ʚʩʴʦʛʦ ʙʽʣʢʘ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʦʨʛʘʥʽʟʤ ʟ ʾʞʝʶ ʚ 

ʥʘʜʣʠʰʢy ʚʽʜʥʦʩʥʦ ʣʽʤʽʪyʶʯʦʾ, ʥʝ ʚʠʢʦʨʠʩʪʦʚyʶʪʴʩʷ ʥʘ ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʽʚ, 

ʰʚʠʜʢʦ ʨʦʟʧʘʜʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʙʤʽʥy ʨʝʯʦʚʠʥ ʽ ʚʠʚʦʜʷʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤy. ɺʩʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʙʽʦʩʠʥʪʝʟy ʙʽʣʢʽʚ, ʧʦʚʠʥʥʽ ʙyʪʠ ʧʨʠʩyʪʥʽʤʠ ʚ 

ʢʣʽʪʠʥʽ ʦʜʥʦʯʘʩʥʦ ʽ ʚ ʜʦʩʪyʧʥʽʡ ʬʦʨʤʽ. 
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ʈʠʩ. 3.13. ʇʦʨʽʚʥʷʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ (%) ʉɹʆʂ ʟ çʽʜʝʘʣʴʥʠʤ 

ʙʽʣʢʦʤè 

ʃʽʤʽʪyʶʯʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʙʽʣʢʘ ʉɹʆʂ ʻ ʣʽʟʠʥ, ʱʦ ʚʣʘʩʪʠʚʦ ʙʽʣʢʘʤ 

ʥʘʩʽʥʥʷ. ʅʽʚʝʣʶʚʘʥʥʷ ʜʘʥʦʛʦ ʥʝʜʦʣʽʢy ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʢʦʤʙʽʥyʚʘʥʥʷ 

ʜʦʙʘʚʢʠ ʟ ʙʽʣʢʘʤʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʟʘʻʤʥʝ ʜʦʧʦʚʥʝʥʥʷ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜy ʨʦʩʣʠʥʥʠʭ ʽ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʘʣʘʥʩyʚʘʪʠ ʙʽʣʦʢ, ʥʘʙʣʠʟʠʚʰʠ ʙʽʦʣʦʛʽʯʥy ʮʽʥʥʽʩʪʴ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʨʦʜyʢʪʽʚ 

ʜʦ ʪʘʢʦʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʦʨʛʘʥʽʟʤy. 

ʅʘ ʥʘʩʪyʧʥʦʤy ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙyʣʦ ʚʠʟʥʘʯʝʥʦ ʚʽʪʘʤʽʥʥʠʡ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʉɹʆʂ, ʨʝʟyʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ y ʪʘʙʣʠʮʽ 3.6. (Topchii, 

Kotliar, Honcharenko, Petryna, & Tarasiuk, 2019). 

ʊʘʙʣʠʮʷ 3.6. ɺʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ (y 100 ʛ ʉɹʆʂ) 

ɺʽʪʘʤʽʥʠ, ʤʢʛ ʄʘʢʨʦʝʣʝʤʝʥʪʠ, ʤʛ ʄʽʢʨʦʝʣʝʤʝʥʪʠ, ʤʢʛ 

1 2 3 

ɓ-ʢʘʨʦʪʠʥ 0,502 ʂʘʣʽʡ 171,93 ɿʘʣʽʟʦ 2,14 

ʊʦʢʦʬʝʨʦʣ (ɽ) 2,258 ʂʘʣʴʮʽʡ 71,25 ʄʘʨʛʘʥʝʮʴ 0,74 

ɸʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ 

(ʉ) 

0,237 ʄʘʛʥʽʡ 102,12 ʄʽʜʴ 0,51 

ɺʽʪʘʤʽʥ ɺ6 0,146 ʅʘʪʨʽʡ 8,43 ʅʽʢʝʣʴ 0,03 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 3.6. 

1 2 3 4 5 6 

ɹʽʦʪʠʥ (ʅ) 0,417 ʉʽʨʢʘ 22,62 ʆʣʦʚʦ 0,20 

ʅʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ 

(ʈʈ) 

1,22 ʌʦʩʬʦʨ 181,93 ʎʠʥʢ 1,57 

ʇʘʥʪʦʪʝʥʦʚʘ ʢʠʩʣʦʪʘ 

(ɺ5) 

0,155 ʍʣʦʨ 23,62 - - 

ʈʠʙʦʬʣʘʚʽʥ (ɺ2) 0,060 - - - - 

ʊʽʘʤʽʥ (ɺ1)   0,184 - - - - 

ʌʦʣʘʮʠʥ (ʬʦʣʽʻʚʘ 

ʢʠʩʣʦʪʘ) 

0,030 - - - - 

ʍʦʣʽʥ (ɺ4) 13,9 - - - - 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʪʘʤʽʥʥʦʛʦ ʩʢʣʘʜʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʉɹʆʂ ʤʽʩʪʠʪʴ ʚ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʚʩʽ ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ ɺ, ʢʨʽʤ ɺ12, ʘ ʪʘʢʦʞ ʪʦʢʦʬʝʨʦʣ (ɽ), ɓ-ʢʘʨʦʪʠʥ, 

ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ (ʉ), ʬʦʣʽʻʚʫ ʢʠʩʣʦʪʫ, ʥʽʘʮʠʥ (ʈʈ) ʪʘ ʚʘʞʣʠʚʽ ʜʣʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʤʽʢʨʦ- ʽ ʤʘʢʨʦʝʣʝʤʝʥʪʠ. 

ɼʣʷ ʫʟʘʛʘʣʴʥʶʶʯʦʾ ʦʮʽʥʢʠ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʉɹʆʂ ʨʦʟʨʘʭʫʚʘʣʠ 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʩʢʦʨ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʨʷʜ ʚʠʨʘʞʝʥʠʭ ʫ ʚʽʜʩʦʪʢʘʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʚʝʣʠʯʠʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʮʽʥʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʦʧʪʠʤʘʣʴʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʜʦʙʦʚʦʤʫ ʨʘʮʽʦʥʫ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ. 

ɺʨʘʭʦʚʫʻʪʴʩʷ ʝʥʝʨʛʦʚʤʽʩʪ ʽ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʈʘʮʽʦʥ ʭʘʨʯʫʚʘʥʥʷ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʚʘʨʠʥʥʠʭ 

ʽ ʨʦʩʣʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟ ʷʢʠʭ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʢʠ ʟʘʩʚʦʶʶʪʴʩʷ ʥʘ 92%, ʞʠʨʠ 

- ʥʘ 95%, ʚʫʛʣʝʚʦʜʠ - ʥʘ 98% (ʂʨʫʯʘʥʠʮʷ ʪʘ ʽʥ, 2019). ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʤʘʻʤʦ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʝʥʝʨʛʝʪʠʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʜʣʷ 

ʙʽʣʢʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ - 4 ʢʢʘʣ/ʛ, ʜʣʷ ʞʠʨʽʚ - 9 ʢʢʘʣ/ʛ. ʎʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʦʚʤʽʩʪʫ ʨʘʮʽʦʥʽʚ ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʤʝʪʦʜʦʤ ʟʘ ʨʦʟʢʣʘʜʢʦʶ ʧʨʦʜʫʢʪʽʚ ʫ ʪʘʙʣʠʮʷʭ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ.  

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ, ʱʦ ʤʘʶʪʴ 

ʩʪʨyʢʪyʨʦyʪʚʦʨʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʘʞʣʠʚʦ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʾʭ ʛʽʜʨʦʤʦʜyʣʴ, 

ʦʩʢʽʣʴʢʠ yʪʚʦʨʝʥʥʷ ʛʝʣʽʚ ʤʦʞʣʠʚʦ ʧʨʠ ʧʝʚʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʢʽʚ ʽ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ. ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʛʽʜʨʦʤʦʜyʣʶ 
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ʜʣʷ ʉɹʆʂ ʙyʣʦ ʧʨʦʚʝʜʝʥʦ ʩʝʨʽʶ ʜʦʩʣʽʜʽʚ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʚʥʝʩʝʥʥʽ ʚ ʜʦʙʘʚʢʫ 

ʨʽʟʥʦʾ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20 Üʉ. ɿʘ ʨʝʟyʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʛʽʜʨʦʤʦʜyʣʴ - 1:3. ʊʘʢʦʞ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʚʠʪʨʠʤʢʠ ʛʝʣʶ ʪʘ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪyʨʠ ʥʘ 

ʡʦʛʦ ʚôʷʟʢʽʩʪʴ. ʈʝʟyʣʴʪʘʪʠ ʧʦʜʘʥʦ y ʚʠʛʣʷʜʽ ʛʨʘʬʽʢy (ʨʠʩ.3.14.). 

 

ʈʠʩ.3.14. ɺʧʣʠʚ ʪʝʤʧʝʨʘʪyʨʠ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʚʠʪʨʠʤʢʠ ʥʘ ʚôʷʟʢʽʩʪʴ ʛʝʣʶ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʪʨʠʤʢʠ ʛʝʣʶ 

ʩʪʘʥʦʚʠʪʴ 30 ʭʚʠʣʠʥ ʟ ʥʘʛʨʽʚʘʥʥʷʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 60 Üʉ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʾʭ ʘʥʘʣʽʟʫ 

ʚʠʟʥʘʯʝʥʦ ʧʝʨʰʫ ʩʢʣʘʜʦʚʫ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʽʣʢʦʚʦ ʚʫʛʣʝʚʦʜʥʦʾ ʩʫʤʽʰʽ ï 

ʉɹʆʂ, ʱʦ ʦʧʪʠʤʽʟʦʚʘʥʘ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ, ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʤʘʻ ʚʠʩʦʢʠʡ 

ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ, ʧʨʦʷʚʣʷʻ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

 

3.3.3. ɺʠʙʽʨ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤôʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜʽʛʨʘʶʪʴ ʪʚʘʨʠʥʥʽ 

ʙʽʣʢʠ. ɰʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʚʠʟʥʘʯʘʻ ʙʽʣʢʦʚʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ 

ʮʽʥʥʽʩʪʴ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ʊʚʘʨʠʥʥʽ ʙʽʣʢʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ 

ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʦʶ, ʝʤʫʣʴʛʫʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʽ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽʩʪʶ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʾʭ ʙʘʛʘʪʦʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ ʧʝʨʝʚʘʛʘʤʠ 

ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ ʻ ʧʨʦʩʪʦʪʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʟʙʝʨʝʞʝʥʥʷ ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ ʫ ʨʝʮʝʧʪʫʨʘʭ 
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ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ ʜʦʟʚʦʣʷʶʪʴ ʟʙʽʣʴʰʠʪʠ ʚʠʭʽʜ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʽ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʧʨʠ ʟʥʠʞʝʥʥʽ ʡʦʛʦ 

ʩʦʙʽʚʘʨʪʦʩʪʽ. ʅʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʶʪʴ ʷʣʦʚʠʯʽ ʙʽʣʢʠ, ʷʢʽ ʟʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʽ ʥʘʪʫʨʘʣʴʥʦʤʫ ʤ'ʷʩʫ. ʉʪʫʧʽʥʴ 

ʛʽʜʨʦʣʽʟʫ ʷʣʦʚʠʯʦʛʦ ʢʦʣʘʛʝʥʦʚʦʛʦ ʙʽʣʢʘ ʜʦʟʚʦʣʷʻ ʬʝʨʤʝʥʪʘʤ ʦʨʛʘʥʽʟʤʫ 

ʨʦʟʱʝʧʣʶʚʘʪʠ ʽ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʡʦʛʦ ʚ ʝʥʝʨʛʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʅʝʡʪʨʘʣʴʥʠʡ ʨʽʚʝʥʴ ʨʅ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʘʭʫ 

ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʰʫʚʘʪʠ ʷʣʦʚʠʯʠʡ ʙʽʣʦʢ ʟ ʨʽʟʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ (ʗʥʯʝʚʘ, ɼʨʦʤʝʥʢʦ, ɻʨʠʥʯʝʥʢʦ, 

ʇʦʪʘʧʦʚ, & ʂʨʘʡʥʶʢ, 2015). 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ 

ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʦʨʽʚʥʷʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʙʽʣʢʦʚʽ 

ʧʨʝʧʘʨʘʪʠ: çʉʢʘʥʇʨʦ
ʊʄ

 T95è, çʂʦʣʘʛʝʥ ʇʣʶʩè, çɻʝʣʽʦʩ-11è. 

çʉʢʘʥʇʨʦ ʊ95è - ʪʚʘʨʠʥʥʠʡ ʙʽʣʦʢ ʥʘ ʦʩʥʦʚʽ ʢʦʣʘʛʝʥʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ 

(ʩʚʠʥʠʥʘ). ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤôʷʩʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʫʭʦʤʫ ʚʠʛʣʷʜʽ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʛʝʣʽʚ ʟʽ ʩʪʫʧʝʥʝʤ ʛʽʜʨʘʪʘʮʽʾ ʜʦ 

1:15. ɿʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʮʝ ʜʨʽʙʥʠʡ ʧʦʨʦʰʦʢ (ʤʝʥʰʝ 106 

ʤʢʤ) ʩʚʽʪʣʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ ʟ ʥʝʡʪʨʘʣʴʥʠʤ ʟʘʧʘʭʦʤ. ɺʘʨʪʽʩʪʴ 264 ʛʨʥ./ʢʛ. 

çʂʦʣʘʛʝʥ ʇʣʶʩè - ʷʣʦʚʠʯʠʡ ʢʦʣʘʛʝʥʦʚʠʡ ʙʽʣʦʢ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʤôʷʩʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʬʘʨʰʫ ʙʽʣʦʢ ʚʥʦʩʠʪʴʩʷ ʫ ʩʫʭʦʤʫ 

ʚʠʛʣʷʜʽ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʛʝʣʶ. ɿʜʘʪʝʥ ʟʚôʷʟʘʪʠ ʜʦ 20 ʦʜʠʥʠʮʴ ʚʦʜʠ. ɹʽʣʢʦʚʠʡ 

ʧʦʨʦʰʦʢ ʤʘʻ ʩʚʽʪʣʠʡ ʢʦʣʽʨ ʪʘ ʥʝʡʪʨʘʣʴʥʠʡ ʟʘʧʘʭ. ɺʘʨʪʽʩʪʴ 185 ʛʨʥ./ʢʛ. 

çɻʝʣʽʦʩ-11è - ʷʣʦʚʠʯʠʡ ʢʦʣʘʛʝʥʦʚʠʡ ʙʽʣʦʢ ʜʦʚʛʦʚʦʣʦʢʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ 

(ʨʦʟʤʽʨʠ ʚʦʣʦʢʦʥ ʙʽʣʴʰʝ 400 ʤʢʤ) ʩʚʽʪʣʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, ʟ ʥʝʡʪʨʘʣʴʥʠʤ 

ʟʘʧʘʭʦʤ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʬʦʨʤʽ ʛʝʣʽʚ, 

ʛʨʘʥʫʣ ʪʘ ʫ ʩʫʭʦʤʫ ʚʠʛʣʷʜʽ. ʆʜʥʘ ʦʜʠʥʠʮʷ ʙʽʣʢʫ ʟʜʘʪʥʘ ʟʚôʷʟʘʪʠ ʜʦ 20 

ʦʜʠʥʠʮʴ ʚʦʜʠ. ɺʘʨʪʽʩʪʴ 138 ʛʨʥ./ʢʛ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʣʽʜʥʠʭ 

ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.7. 
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ʊʘʙʣʠʮʷ 3.7. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʣʽʜʥʠʭ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 
çʉʢʘʥʇʨʦ

ʊʄ
 

T95è 

çʂʦʣʘʛʝʥ 

ʇʣʶʩè 
çɻʝʣʽʦʩ-11è 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ɺʤʽʩʪ ʙʽʣʢʫ, % ʥʝ ʤʝʥʰʝ  90,1Ñ2,14 95,2Ñ2,31 94,9Ñ2,27 

ɺʤʽʩʪ ʟʦʣʠ, %  2,61Ñ0,07 1,14Ñ0,04 0,98Ñ0,01 

ɺʤʽʩʪ ʞʠʨʫ, %  3,2Ñ0,15 1,45Ñ0,07 1,37Ñ0,06 

ɺʤʽʩʪ ʚʦʣʦʛʠ, %  4,09Ñ0,13 2,21Ñ0,11 2,75Ñ0,13 

ʨʅ (1%-ʡ ʨ-ʥ ʧʨʠ 20Üʉ) 8,1Ñ0,31 8,1Ñ0,29 7,85Ñ0,17 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʄɸʌɸʥʄ, ʂʋʆ ʚ 1,0 ʛ, 

ʥʝ ʙʽʣʴʰʝ 
1*10

3
 1*10

3
 1*10

3
 

ɹɻʂʇ, ʚ 0,001 ʛ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

ʇʘʪʦʛʝʥʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʚ ʪ. ʯ. 

Salmonella, ʚ 25 ʛ 

ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ ʅʝ ʚʠʷʚʣʝʥʦ 

ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʫ, ʟʦʣʠ ʽ ʞʠʨʫ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʨʽʟʥʠʤ 

ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʩʠʨʦʚʠʥʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʨʽʟʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɺʤʽʩʪ ʚʦʣʦʛʠ ʚ ʙʽʣʢʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʝʞʠʤʘʤʠ, ʤʝʪʦʜʘʤʠ ʩʫʰʽʥʥʷ ʽ ʧʦʜʘʣʴʰʦʶ ʪʨʠʚʘʣʽʩʪʶ ʚʠʪʨʠʤʢʠ ʧʝʨʝʜ 

ʧʦʜʘʯʝʶ ʩʠʨʦʚʠʥʠ ʥʘ ʧʦʜʨʽʙʥʝʥʥʷ (ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʥʘʙʠʨʘʪʠ ʚʦʣʦʛʫ ʟ 

ʧʦʚʽʪʨʷ). ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ ʤʘʶʪʴ ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ çʂʦʣʘʛʝʥ 

ʇʣʶʩè (3,82 %) ʽ çɻʝʣʽʦʩ-11è (2,21 %). ʅʠʟʴʢʠʡ ʚʤʽʩʪ ʞʠʨʫ ʚ ʙʽʣʢʦʚʦʤʫ 

ʧʨʝʧʘʨʘʪʽ çɻʝʣʽʦʩ-11è (0,72) ʧʦʷʩʥʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʣʴʰ ʚʠʩʦʢʦʷʢʽʩʥʦʾ 

ʩʠʨʦʚʠʥʠ ʽ ʙʽʣʴʰ ʷʢʽʩʥʦʶ ʣʫʞʥʦʶ ʦʙʨʦʙʢʦʶ. ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʟʦʣʠ ʚ ʙʽʣʢʘʭ 

çʉʢʘʥʇʨʦ
ʊʄ

 T95è (2,81%) ʻ ʥʘʩʣʽʜʢʦʤ ʤʘʣʦʝʬʝʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʦʤʠʚʘʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ ʩʦʣʝʡ ʢʘʣʴʮʽʶ. ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʫ ʪʘʢʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʷʢ çʂʦʣʘʛʝʥ ʇʣʶʩè ʽ çɻʝʣʽʦʩ-11è ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʘ. ɿʥʘʯʝʥʥʷ ʨʅ ʚ 

ʜʽʘʧʘʟʦʥʽ 5-9 ʥʝ ʨʦʙʠʪʴ ʯʠʥʠʪʴ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʣʢʽʚ. 

ʋ ʪʘʙʣʠʮʽ 3.8. ʥʘʚʝʜʝʥʦ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʙʽʣʴʰʦʩʪʽ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʙʽʣʢʦʚʠʭ 

ʧʨʦʜʫʢʪʘʭ ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʝʪʘʣʦʥʫ (ʙʽʣʢʫ ʢʫʨʷʯʦʛʦ ʷʡʮʷ). 
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ʊʘʙʣʠʮʷ 3.8. ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ* 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʘʤʽʥʦʢʠʩʣʦʪ 

ɽʪʘʣʦʥ 

(ʙʽʣʦʢ 

ʢʫʨʷʯʦʛʦ 

ʷʡʮʷ), 

ʤʛ/100 ʛ 

çʉʢʘʥʇʨʦ
ʊʄ

 

T95è 

çʂʦʣʘʛʝʥ 

ʇʣʶʩè 

çɻʝʣʽʦʩ-

11è 

ʅʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʛ 

ɺʘʣʽʥ + ʤʝʪʽʦʥʽʥ 8,50 8,21Ñ0,01 7,75Ñ0,02 7,84Ñ0,01 

ɯʟʦʣʝʡʮʠʥ 4,00 3,29Ñ0,02 3,98Ñ0,01 4,31Ñ0,01 

ʃʽʟʠʥ 5,50 5,14Ñ0,02 5,17Ñ0,03 5,19Ñ0,02 

ʃʝʡʮʠʥ 7,00 6,63Ñ0,03 5,94Ñ0,03 6,62Ñ0,01 

ʊʨʝʦʥʽʥ 4,00 4,20Ñ0,01 4,60Ñ0,02 4,47Ñ0,02 

ʊʨʠʧʪʦʬʘʥ 1,00 1,02 Ñ0,01 0,98Ñ0,01 1,12Ñ0,01 

ʌʝʥʽʣʘʣʘʥʽʥ+ʪʠʨʦʟʠʥ 6,00 6,91 Ñ0,01 5,79Ñ0,04 5,82Ñ0,06 

ɿʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʛ 

ɸʣʘʥʽʥ ï 4,60Ñ0,02 3,91Ñ0,02 3,90Ñ0,04 

ɸʨʛʽʥʽʥ 6,70 7,80Ñ0,03 6,75Ñ0,03 6,90Ñ0,03 

ɸʩʧʘʨʘʛʽʥʦʚʘ ʢʠʩʣʦʪʘ 8,20 10,50Ñ0,09 9,54Ñ0,08 10,51Ñ0,10 

ʎʠʩʪʠʥ 2,30 4,02Ñ0,02 3,80Ñ0,01 4,00Ñ0,06 

ɻʣʫʪʘʤʽʥʦʮʠʜ 12,60 13,40Ñ0,11 12,81Ñ0,09 15,30Ñ0,12 

ɻʣʽʮʠʥ 3,60 3,20Ñ0,02 3,13Ñ0,01 2,30Ñ0,01 

ɻʽʩʪʠʜʠʥ 2,40 3,15Ñ0,02 2,96Ñ0,01 2,20Ñ0,02 

ʇʨʦʣʽʥ 7,80 6,10Ñ0,04 6,10Ñ0,02 5,7Ñ0,030 

ʉʝʨʠʥ 4,50 4,24Ñ0,02 4,16Ñ0,01 3,50Ñ0,01 

*ɼʘʥʽ ʚʽʜ ʚʠʨʦʙʥʠʢʽʚ 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʦʾ ʪʘ ʞʠʨʦʫʪʨʠʤʫʶʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʙʽʣʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʨʠʩ. 3.15) ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʩʽ 

ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ ʤʘʶʪʴ ʚʠʩʦʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʧʨʦʪʝ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʦʢ çɻʝʣʽʦʩ-11è. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʝʤʫʣʴʛʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʚʘʨʠʥʥʠʭ 

ʙʽʣʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 1%-ʡ ʨʦʟʯʠʥ ʙʽʣʢʫ ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʙʽʣʢʦʚʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʛʦʪʫʚʘʣʠ ʩʝʨʽʶ ʝʤʫʣʴʩʽʡ, ʚʤʽʩʪ ʞʠʨʦʚʦʾ ʬʘʟʠ ʚ ʷʢʠʭ ʚʘʨʽʶʚʘʚʩʷ ʚʽʜ 10 % ʜʦ 

80 %. ɿʥʘʯʝʥʥʷ ʝʤʫʣʴʛʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ çʂʦʣʘʛʝʥ ʇʣʶʩè ʪʘ çɻʝʣʽʦʩ-11è 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʪʘ ʩʪʘʥʦʚʣʷʪʴ 224,1 ʽ 225,3 ʛʨʘʤ ʞʠʨʫ 

ʥʘ 1 ʛʨʘʤ ʙʽʣʢʫ, ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ 3.16.). 
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ʈʠʩ. 3.15. ɺʦʣʦʛʦʫʪʨʠʤʫʶʯʘ ʪʘ ʞʠʨʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʪʚʘʨʠʥʥʠʭ 

ʙʽʣʢʽʚ 

 

ʈʠʩ. 3.16. ɽʤʫʣʴʛʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʙʽʣʢʦʚʽ ʧʨʝʧʘʨʘʪʠ ʤʘʶʪʴ ʚʠʩʦʢʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʨʝʮʝʧʪʫʨʘʭ ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʜʥʘʢ, ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʻ ̫ ʣʦʚʠʯʠʡ 

ʢʦʣʘʛʝʥʦʚʠʡ ʙʽʣʦʢ çɻʝʣʽʦʩ-11è, ʱʦ ʧʦ ʨʷʜʫ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘ ̒ʥʘʡʚʠʱʽ 

ʟʥʘʯʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, çɻʝʣʽʦʩ-11è ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʩʫʤʽʰʝʡ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʩʥʠʭ ʩʠʩʪʝʤ. 
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3.3.4. ɼʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʩʫʤʽʰʽ ʥʘ 

ʦʩʥʦʚʽ ʦʙʨʘʥʦʛʦ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʫ ʪʘ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʩʫʭʘ ʢʦʤʧʣʝʢʩʥʘ ʩʫʤʽʰ (ʉʂʉ), 

ʦʪʨʠʤʘʥʘ ʥʘ ʦʩʥʦʚʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ (ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʫ ʪʘ 

ʛʘʨʙʫʟʘ) ʪʘ ʢʦʣʘʛʝʥʦʚʦʛʦ ʷʣʦʚʠʯʦʛʦ ʙʽʣʢʫ.  ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰ ̔ʙʫʣʦ ʚʠʚʯʝʥʦ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ ʫʤʦʚʠ 

ʨʽʟʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥ ̫ ʢʦʤʧʦʥʝʥʪʽʚ (ʉɹʆʂ ʪʘ ʙʽʣʢʫ) ʽ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥ ̫

ʛʽʜʨʘʪʘʮʽʾ. 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʫʧʝʥʷ ʛʽʜʨʘʪʘʮʽʾ ʉʂʉ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʩʪʫʧʽʥʴ ʥʘʙʫʭʘʥʥʷ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʧʦʛʣʠʥʘʥʥʷʤ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ (ʚʦʜʠ), ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ, ʟʤʽʥʦʶ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʟ ʟʤʽʥʠ ʦʜʥʦʨʽʜʥʦʩʪʽ. ʇʨʠʯʠʥʦʶ ʥʘʙʫʭʘʥʥʷ ʻ 

ʜʠʬʫʟ̔ʷ ʤʦʣʝʢʫʣ ʨʦʟʯʠʥʥʠʢʘ ʚ ʩʪʨʫʢʪʫʨʫ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ.  

ɺʠʚʯʝʥʥʷ ʥʘʙʫʭʘʥʥʷ ʉʂʉ ʧʨʦʚʦʜʠʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʙʽʣʦʢ : ʉɹʆʂ ʨʽʚʥʠʭ 1:4, 1:3, 1:2, 1:1, 2:1, 3:1, 4:1. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 2. 

 

ʈʠʩ. 3.17. ɿʤʽʥʠ ʩʪʫʧʝʥʷ ʥʘʙʫʭʘʥʥʷ ʉʂʉ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʙʽʣʦʢ : ʉɹʆʂ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʥʘʙʫʭʘʥʥʷ 
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ʊʨʠʚʘʣʽʩʪʴ ʥʘʙʫʭʘʥʥʷ, ʭʚ. 

1:4 1:3 1:2 1:1 2:1 3:1 4:1

y=195,28571+18,38571x; R
2
=0,945 

y=182,42857+18,04286x; R
2
=0,950 

y=161,14286+17,95714x; R
2
=0,949 

y=82,00000+17,37857x; R
2
=0,978 

y=46,14286+15,55000x; R
2
=0,959 

y=88,28571+14,73214x; R
2
=0,943 

y=63,28571+14,59643x; R
2
=0,948 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʙʫʭʘʥʥʷ ʪʨʠʚʘʻ ʧʨʦʪʷʛʦʤ 

60ʭʚ., ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʮʝʩ ʤʘʡʞʝ ʟʫʧʠʥʷʻʪʴʩʷ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʤʦ, ʱʦ 

ʥʘʙʫʭʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʫʤʽʰʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʟʨʘʟʢʘʭ, ʜʝ ʚʤʽʩʪ ʙʦʨʦʰʥʘ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚʠʱʝ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʭʽʤʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʙʦʨʦʰʥʷʥʦʾ ʩʫʤʽʰʽ ʻ ʢʣʽʪʢʦʚʠʥʘ, ʷʢʘ ʟʚ'ʷʟʫʻʪʴʩʷ ʟ ʚʦʜʦʶ ʭʽʤʽʯʥʦ ʽ ʢʘʧʽʣʷʨʥʦ-

ʦʩʤʦʪʠʯʥʦ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʙʽʣʦʢ ʣʠʰʝ ʭʽʤʽʯʥʦ, ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʚ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʽ ʚʽʣʴʥʠʭ ʘʤʽʥʦ- ʽ ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʛʨʫʧ (ɼʫʣʝʥʢʦ ʪʘ ʽʥ., 2012). 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʛʽʜʨʦʤʦʜyʣʶ ʜʣʷ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʙyʣʦ ʧʨʦʚʝʜʝʥʦ ʩʝʨʽʶ ʜʦʩʣʽʜʽʚ, ʟʘʩʥʦʚʘʥʫ ʥʘ 

ʜʦʜʘʚʘʥʥʽ ʜʦ ʩʫʤʽʰʽ ʨʽʟʥʦʾ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20-25 Üʉ. 

ʈʝʟyʣʴʪʘʪʠ ʜʦʩʣʽʜʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʛʽʜʨʦʤʦʜʫʣʶ ʜʣʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʻ ʚʽʜʥʦʰʝʥʥʷ ʦʜʥʽʻʾ 

ʯʘʩʪʠʥʠ ʩʫʤʽʰʽ ʜʦ ʯʦʪʠʨʴʦʭ ʯʘʩʪʠʥ ʚʦʜʠ. 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʂʉ ʫ ʩʢʣʘʜʽ 

ʝʤʫʣʴʩʽʡʥʠʭ ʩʠʩʪʝʤ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʤʫʣʴʛʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʤʫʣʴʩʽʾ ʥʘ ʦʩʥʦʚʽ ʉʂʉ ʙʝʟ ʥʘʛʨʽʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʘ ʟ ʥʘʛʨʽʚʘʥʥʷʤ 

ʜʦ 70 Üʉ ʧʨʦʪʷʛʦʤ 20 ʭʚ. (ʨʠʩ. 3.18. ʪʘ ʨʠʩ. 3.19.). 

 

ʈʠʩ. 3.18. ɺʧʣʠʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʽʣʦʢ : ʉɹʆʂ ʥʘ ʝʤʫʣʴʛʫʶʯʫ ʟʜʘʪʥʩ̔ʪɹ 

ʉʂʉ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ 
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ʈʠʩ. 3.19. ɺʧʣʠʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʽʣʦʢ : ʉɹʆʂ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʝʤʫʣʴʩʽʾ 

ʥʘ ʦʩʥʦʚʽ ʉʂʉ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʘʯʠʤʦ, ʱʦ 

ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ ʟʨʘʟʢʠ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʙʽʣʦʢ : ʩʫʤʽʰ ʙʦʨʦʰʥʘ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 1:4 ʧʨʠ ʩʪʫʧʝʥʽ ʛʽʜʨʘʪʘʮʽʾ - 1:4. 

ʋ ʢʦʤʙʽʥʘʮʽʾ ʟ ʤ'ʷʩʥʦʶ ʩʠʨʦʚʠʥʦʶ ʉʂʉ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʛʝʣʶ, ʷʢʠʡ ʦʪʨʠʤʫʚʘʣʠ ʭʦʣʦʜʥʠʤ ʽ ʛʘʨʷʯʠʤ ʩʧʦʩʦʙʘʤʠ. ʇʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʭʦʣʦʜʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʦʣʦʜʥʫ ʚʦʜʫ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʷʢʦʾ ʩʪʘʥʦʚʠʣʘ 12 Ñ 2Áʉ ʪʘ ʣʽʜ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 4:1, ʧʨʠ ʛʘʨʷʯʦʤʫ ʩʧʦʩʦʙʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʜʫ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 50 Ñ 2Áʉ, ʧʨʠ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʪʨʠʤʘʥʦʛʦ ʛʝʣʶ ʩʪʘʥʦʚʠʣʘ 40Áʉ. ɻʝʣʴ ʛʦʪʫʚʘʣʠ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʚ 

ʢʫʪʝʨ ʚʥʦʩʠʣʠ ʚʦʜʫ, ʧʦʪʽʤ ʩʫʤʽʰ ʙʦʨʦʰʥʘ ʪʘ ʪʚʘʨʠʥʥʠʡ ʙʽʣʦʢ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 20:4:1, ʧʨʦʪʷʛʦʤ 1 ʭʚʠʣʠʥʠ ʧʨʠ ʥʠʟʴʢʽʡ ʰʚʠʜʢʦʩʪʽ, ʘ ʧʦʪʽʤ 

ʧʨʦʪʷʛʦʤ 3-5 ʭʚ. ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ ʜʦ ʧʦʷʚʠ ʛʣʷʥʮʝʚʦʛʦ ʙʣʠʩʢʫ.  

ɼʘʣʽ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʠʣʠ ʦʧʪʠʤʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʚʠʪʨʠʤʢʠ 

ʛʝʣʶ, ʧʨʠʛʦʪʦʚʘʥʦʛʦ ʭʦʣʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʪʘ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪyʨʠ ʥʘ ʡʦʛʦ 

ʚôʷʟʢʽʩʪʴ. ʈʝʟyʣʴʪʘʪʠ ʧʦʜʘʥʦ y ʚʠʛʣʷʜʽ ʛʨʘʬʽʢy (ʨʠʩ.3.20.). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʪʨʠʤʢʠ ʛʝʣʶ 

ʩʪʘʥʦʚʠʪʴ 30 ʭʚʠʣʠʥ, ʟʘ ʮʝʡ ʯʘʩ ʛʝʣʴ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ ʽ ʧʨʠ ʧʦʜʘʣʴʰʽʡ ʚʠʪʨʠʤʮʽ 

ʡʦʛʦ ʟʤʽʮʥʝʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. 
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ʈʠʩ. 3.20. ɺʧʣʠʚ ʪʝʤʧʝʨʘʪyʨʠ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʚʠʪʨʠʤʢʠ ʥʘ ʚôʷʟʢʽʩʪʴ ʛʝʣʶ 

ʥʘ ʦʩʥʦʚʽ ʉʂʉ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ 3.20., ʥʘʛʨʽʚʘʥʥʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 30-40 Üʉ ʧʽʜʚʠʱʫʻ 

ʚôʷʟʢʽʩʪʴ ʛʝʣʶ, ʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʝʥʘʪʫʨʘʮʽʻʶ ʙʽʣʢʽʚ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪ̔ ʟʙʝʨʽʛʘʥʥʷ ʪʘʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢ ʯʦʪʠʨʠ ʚʠʜʠ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʩʫʭʠʡ ʪʚʘʨʠʥʥʠʡ 

ʙʽʣʦʢ ʫ ʚʠʛʣʷʜʽ ʩʫʭʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʩʫʤʽʰʽ (ʉʂʉ). ɺʠʟʥʘʯʝʥʥʷ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤʽʰʽ ʧʨʦʚʦʜʠʣʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʾʾ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʪʘ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʧʨʦʜʦʚʞ 30, 60, 90 ʪʘ 120 ʜʽʙ ʫ ʥʝʛʝʨʤʝʪʠʯʥʽʡ ʪʘʨʽ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʚʠʱʝ 20 Üʉ ʫ ʩʫʭʦʤʫ ʯʠʩʪʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʟʘ ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʧʨʠʤʽʱʝʥʥʷ Ò 75%. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.9.  

ʊʘʙʣʠʮʷ 3.9. ɿʤʽʥʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʉʂʉ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ 

ʅʘʟʚʘ 

ʧʦʢʘʟʥʠʢʘ 

ʊʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ, ʜʽʙ ɼʦʧʫʩʪʠʤ ̔
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 3.9. 

1 2 3 4 5 6 7 

ʇʣʽʩʥʷʚʽ ʛʨʠʙʠ, 

ʂʋʆ ʚ 1 ʛ, Ò 0,01 ʭ 10
3
 0,01 ʭ 10

3
 0,01 ʭ 10

3
 0,02 ʭ 10

3
 0,04 ʭ 10

3
 1 ʭ 10

3
 

ɼʨʽʞʜʞʽ, ʂʋʆ ʚ 

1 ʛ, Ò 
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ʨʦʜʫ Salmonella 

ʚ 25ʛ 

ʅʝ 

ʚʠʷʚʣʝʥʦ 

ʅʝ 

ʚʠʷʚʣʝʥʦ 

ʅʝ 

ʚʠʷʚʣʝʥʦ 

ʅʝ 

ʚʠʷʚʣʝʥʦ 

ʅʝ 

ʚʠʷʚʣʝʥʦ 

ʅʝ 

ʜʦʟʚʦʣʝʥʦ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʉʂʉ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʘ ʩʫʤʽʰ ʥʝ ʤʘʻ ʦʟʥʘʢ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʧʩʫʚʘʥʥʷ. ɸ, ʦʩʢʽʣʴʢʠ ʉʂʉ ʤʽʩʪʠʪʴ ʯʘʩʪʢʦʚʦ ʟʥʝʞʠʨʝʥʝ 

ʙʦʨʦʰʥʦ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʜʦʩʣʽʜʠʣʠ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʩʫʤʽʰʽ ʜʦ ʦʢʠʩʥʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʧʨʦʜʦʚʞ ʟʙʝʨʽʛʘʥʥʷ ʩʫʤʽʰʽ ʦʢʠʩʥʶʚʘʣʴʥʽ ʧʨʦʮʝʩʠ 

ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʝʨʽʛʘʥʥʷ ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʩʫʭʦʛʦ ʪʚʘʨʠʥʥʦʛʦ 

ʙʽʣʢʘ (ʫʩʽ ʧôʷʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʨʽʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ) ʫ ʚʠʛʣʷʜʽ ʩʫʭʦʾ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʫʤʽʰʽ ʧʨʦʪʷʛʦʤ ʯʦʪʠʨʴʦʭ ʤʽʩʷʮʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʯʘʩ 

ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʚʥʝʩʝʥʥʷ ʮʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʫ ʨʝʮʝʧʪʫʨʫ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3. 

1. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ʪʘ ʦʯʽʢʫʚʘʥʴ ʩʧʦʞʠʚʘʯʽʚ ʰʣʷʭʦʤ 

ʧʨʦʚʝʜʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʷʢ ̔ ʧʦʣʷʛʘʶʪʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ ʚʠʨʦʙʽʚ ʟʘ ʫʤʦʚʠ ʚʠʩʦʢʠʭ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʜʦʩʪʫʧʥʦʾ ʚʘʨʪʦʩʪ̔ ʧʨʦʜʫʢʪʫ. 

2. ʄʝʪʦʜʦʤ ʨʦʟʛʦʨʪʘʥʥʷ ʬʫʥʢʮʽʾ ʷʢʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ 

ʧʨʽʦʨʠʪʝʪʘʤʠ ʩʧʦʞʠʚʘʯʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʪʫ, ʱʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʢʦʨʝʢʪʥʦ ʦʮʽʥʠʪʠ ʥʘʧʨʷʤ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʜʦʚʦʣʝʥʥʷ ʥʘʡʚʘʛʦʤʽʰʠʭ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʜʦ 
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ʨʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘʪʫʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʟ 

ʘʨʛʫʤʝʥʪʦʚʘʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʢʦʤʧʦʥʫʚʘʥʥʷʤ ʽʥʛʨʝʜʽʻʥʪʽʚ. 

3. ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʷʢʦʩʪʽ ʚʫʛʣʝʚʦʜʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ɹɺʂ ʦʙʨʘʥʦ ʙʦʨʦʰʥʦ ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʘ ʪʘ ʛʘʨʙʫʟʘ 

ʪʦʨʛʽʚʝʣʴʥʦʾ ʤʘʨʢʠ çʉʪʦ ʧʫʜʽʚè. 

4. ʐʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʤ 

ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʙʽʣʢʘʭ, ʞʠʨʘʭ, ʚʫʛʣʝʚʦʜʘʭ ʪʘ ʝʥʝʨʛʽʾ 

ʜʦʮʽʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ ʫ ʩʢʣʘʜʽ ʩʫʤʽʰʽ ʯʦʪʠʨʠ ʚʠʜʠ ʙʦʨʦʰʥʘ ʫ ʨʽʚʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

5. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ ʟ ʨʽʟʥʠʤ ʚʽʜʩʦʪʢʦʚʠʤ ʚʤʽʩʪʦʤ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ 

ʽʥʜʫʢʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʦʢʠʩʥʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ 

ʙʦʨʦʰʥʘ ʚ ʩʫʤʽʰʽ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1:1:1 ʩʫʪʪʻʚʦ ʫʧʦʚʽʣʴʥʶʻ ʾʾ ʦʢʠʩʥʝʥʥʷ. 

6. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ ʫ ʷʢʦʩʪʽ ʙʽʣʢʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ɹɺʂ ʦʙʨʘʥʦ 

ʷʣʦʚʠʯʠʡ ʢʦʣʘʛʝʥʦʚʠʡ ʙʽʣʦʢ çɻʝʣʽʦʩ-11è, ʱʦ ʧʦ ʨʷʜʫ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʻ 

ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦ ʾʩʫʤʽʰʽ ʟ 

ʤʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʩʥʠʭ 

ʩʠʩʪʝʤ. 

7. ɼʦʩʣʽʜʞʝʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʩʫʤʽʰʽ 

ʥʘ ʦʩʥʦʚʽ ʉɹʆʂ ʪʘ ʙʽʣʢʫ çɻʝʣʽʦʩ-11è. ɺʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʣʦʢ : ʉɹʆʂ, ʷʢ 1:4 ʪʘ ʚʠʟʥʘʯʝʥʦ ʩʪʫʧʽʥʴ 

ʛʽʜʨʘʪʘʮʽʾ ʩʫʤʽʰ ̔ï 1:4. 

 

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʚʠʩʚʽʪʣʝʥʽ ʚ ʩʪʘʪʪʷʭ 

ʪʘ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ (ɻʦʥʯaʨʝʥʢʦ, ʊʦʧʯʽʡ, & ʂʠʰʝʥʴʢʦ, 2017; 

ɻʦʥʯʘʨʝʥʢʦ, & ʂʦʪʣʷʨ, 2017; ɻʦʥʯʘʨʝʥʢʦ, & ʉʣʦʙʦʜʷʥʶʢ, 2017; ɻʦʥʯʘʨʝʥʢʦ, 

& ʊʦʧʯʽʡ ,2017; Honcharenko, & Topchyi, 2019). 
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ʈʆɿɼɯʃ 4. ʇʈʆɽʂʊʋɺɸʅʅʗ ʄôʗʉʅʀʍ ʇʆʉɯʏɽʅʀʍ 

ʅɸʇɯɺʌɸɹʈʀʂɸʊɯɺ ɿ ɹɯʃʂʆɺʆ-ɺʋɻʃɽɺʆɼʅʀʄʀ 

ʂʆʄʇʆɿʀʎɯʗʄʀ 

4.1. ɿʙʘʣʘʥʩʫʚʘʥʥʷ ɹɺʂ ʟʘ ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʦʙʨʘʥʦ ʩʫʤʽʰ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ 

ʙʽʣʦʢ ʷʣʦʚʠʯʠʡ ʢʦʣʘʛʝʥʦʚʠʡ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 4:1. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʦʙʨʘʥʝ 

ʙʦʨʦʰʥʦ ʻ ʯʘʩʪʢʦʚʦ ʟʥʝʞʠʨʝʥʠʤ ʽ ʤʽʩʪʠʪʴ ʟʘʣʠʰʢʠ ʦʣʽʡ, ʜʦʮʽʣʴʥʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʟʙʘʣʘʥʩʫʚʘʥʥʶ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ 

ʢʦʤʧʦʟʠʮʽʾ ʟʘ ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ. 

ɾʠʨʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʨʦʩʣʠʥʥʽ ʦʣʽʾ ʥʘʣʝʞʘʪʴ ʜʦ ʚʘʞʣʠʚʠʭ ʽ 

ʦʙʦʚ'ʷʟʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʭʘʨʯʦʚʦʛʦ ʨʘʮʽʦʥʫ ʽ ʚʠʢʦʥʫʶʪʴ ʧʝʨʰ ʟʘ ʚʩʝ 

ʝʥʝʨʛʝʪʠʯʥʫ ʬʫʥʢʮʽʶ. ɺʦʥʠ ʩʧʦʞʠʚʘʶʪʴʩʷ ʣʶʜʠʥʦʶ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ 

ʩʘʣʘʪʥʠʭ ʦʣʽʡ, ʫ ʩʢʣʘʜʽ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʨʘʟʦʤ ʟ ʨʠʙʦʶ. ɹʽʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʞʠʨʽʚ ʽ ʦʣʽʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʪʘ 

ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʴʥʠʤ ʥʘʙʦʨʦʤ ʧʨʠ ʬʦʥʦʚʦʤʫ ʚʤʽʩʪʽ ʞʠʨʦʨʦʟʯʠʥʥʠʭ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ (ʪʦʢʦʬʝʨʦʣʽʚ, ʩʪʝʨʦʣʽʚ, ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʘ ʽʥ.). 

ʆʜʥʘʢ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʞʠʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʻ 

ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ  ̔ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʥʘʩʠʯʝʥʠʭ ʽ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ. 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʻ ʧʦʜʽʣ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʥʘ ʪʨʠ ʛʦʣʦʚʥʽ ʛʨʫʧʠ: 

ʥʘʩʠʯʝʥʽ, ʤʦʥʦʥʝʥʘʩʠʯʝʥʽ ʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʾʭ 

ʤʦʣʝʢʫʣ. ʅʘʩʠʯʝʥʽ ʞʠʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʜʦʚʦʣʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ, ʘ ʾʭ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ 

ʦʞʠʨʽʥʥʷ, ʜʽʘʙʝʪʫ II ʪʠʧʫ, ʨʷʜʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄʦʥʦʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʛʦʣʦʚʥʦʶ ʟ ʷʢʠʭ ʻ ʦʣʝʾʥʦʚʘ ʉ18:1ɤ-9 

ʢʠʩʣʦʪʘ, ʤʦʞʫʪʴ ʥʘʜʭʦʜʠʪʠ ʚ ʩʢʣʘʜʽ ʞʠʨʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʘʙʦ ʩʠʥʪʝʟʫʚʘʪʠʩʴ ʦʨʛʘʥʽʟʤʦʤ ʟ ʥʘʩʠʯʝʥʠʭ ʢʠʩʣʦʪ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʚʝʨʪʘʶʪʴ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ, ʪ.ʟ. ʝʩʝʥʮʽʘʣʴʥʽ ʘʙʦ ʥʝʟʘʤʽʥʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʷʢʽ ʥʝ ʩʠʥʪʝʟʫʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʽ ʥʘʜʭʦʜʷʪʴ ʣʠʰʝ ʟ ʝʥʜʦʛʝʥʥʠʭ ʜʞʝʨʝʣ.  
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ʉʝʨʝʜ ʫʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʠʜʽʣʷʶʪʴ 

ʜʚʽ ʦʩʥʦʚʥʽ ʨʦʜʠʥʠ: ʦʤʝʛʘ-6 ʪʘ ʦʤʝʛʘ-3. ɼʦ ʧʝʨʰʦʾ ʨʦʜʠʥʠ ʥʘʣʝʞʘʪʴ ʣʽʥʦʣʝʚʘ 

ʉ18:2ɤ-6, ɔ-ʣʽʥʦʣʝʥʦʚʘ ʉ18:3ɤ-6, ʘʨʘʭʽʜʦʥʦʚʘ ʢʠʩʣʦʪʠ ʉ20:4ɤ-6, ʜʦ ʜʨʫʛʦʾ ï 

Ŭ-ʣʽʥʦʣʝʥʦʚʘ ʉ18:3ɤ-3, ʝʡʢʦʟʘʧʝʥʪʘʻʥʦʚʘ ʉ20:5ɤ-6, ʜʦʢʦʟʘʛʝʢʩʘʻʥʦʚʘ 

ʉ22:6ɤ-6. ʇʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʚʭʦʜʷʪʴ ʜʦ ʩʪʨʫʢʪʫʨʠ ʢʣʽʪʠʥʥʠʭ 

ʤʝʤʙʨʘʥ ʪʘ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʘʭ ʦʙʤʽʥʫ ʽ ʨʝʛʫʣʷʮʽʾ. ɺʽʜʩʫʪʥʽʩʪʴ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʝʩʝʥʮʽʘʣʴʥʠʭ ʢʠʩʣʦʪ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʘʙʦ 

ʽʥʰʠʭ ʩʝʨʡʦʟʥʠʭ ʥʘʩʣʽʜʢʽʚ. ɺʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʥʝ ʣʠʰʝ ʢʽʣʴʢʽʩʥʝ 

ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʣʦʪ ʮʽʻʾ ʛʨʫʧʠ, ʘʣʝ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʨʦʜʠʥ. 

ɺʘʞʣʠʚʦ, ʱʦʙ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʇʅɾʂ ʨʦʜʠʥ ɤ-6 ʪʘ ɤ-3 ʩʢʣʘʜʘʣʦ ʥʝ ʙʽʣʴʰʝ 

10:1, ʘ ʫ ʚʠʧʘʜʢʘʭ ʧʦʨʫʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ï 5:1 ʪʘ ʥʘʚʽʪʴ 3:1. 

ʊʨʘʜʠʮʽʡʥʽ ʦʣʽʾ ʋʢʨʘʾʥʠ ʥʝ ʚʦʣʦʜʽʶʪʴ ʦʧʪʠʤʘʣʴʥʠʤ ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʽ 

ʘʮʠʣʛʣʽʮʝʨʦʣʦʚʠʤ ʩʢʣʘʜʦʤ ʽ ʪʦʤʫ ʥʝ ʚʣʘʰʪʦʚʫʶʪʴ ʩʧʦʞʠʚʘʯʽʚ, ʷʢʽ 

ʜʦʪʨʠʤʫʶʪʴʩʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʗʢʱʦ ʣʽʥʦʣʝʚʘ ʢʠʩʣʦʪʘ ʻ 

ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʝʨʝʣʽʢʫ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʝʢʟʦʪʠʯʥʠʭ ʦʣʽʡ, ʪʦ Ŭ-

ʣʽʥʦʣʝʥʦʚʘ ʚ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʤʽʩʪʠʪʴʩʷ ʣʠʰʝ ʫ ʣʣʷʥʽʡ ʽ ʨʠʞʽʻʚʽʡ ʦʣʽʷʭ, ʪʘ 

ʫ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ï ʚ ʛʽʨʯʠʯʥʽʡ, ʨʽʧʘʢʦʚʽʡ, ʛʦʨʽʭʦʚʽʡ ʽ ʩʦʻʚʽʡ ʦʣʽʷʭ (ʚ 

ʧʦʨʷʜʢʫ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ (ʅʝʯʘʝʚ, 2003; ʂʘʮʝʨʠʢʦʚʘ, 

2004; ʉʢʫʨʠʭʠʥ, 1987), ʛʦʣʦʚʥʽ ʛʨʫʧʠ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʧʦʚʠʥʥʽ ʚʭʦʜʠʪʠ ʜʦ 

ʩʢʣʘʜʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʨʽʚʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ, ʘ ʩʘʤʝ: 33,3 % 

ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ (ʇʅɾʂ), 33,3 % ʤʦʥʦʥʝʥʘʩʠʯʝʥʠʭ (ʄɾʂ) ʽ 33,3 % 

ʥʘʩʠʯʝʥʠʭ (ʅɾʂ) ʞʠʨʥʠʭ ʢʠʩʣʦʪ.  

ɾʠʨ ʽʟ ʟʘʜʘʥʠʤ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʩʢʣʘʜʦʤ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʤʦʞʥʘ 

ʦʜʝʨʞʘʪʠ ʤʝʪʦʜʦʤ ʟʤʽʰʫʚʘʥʥʷ ʜʚʦʭ-ʪʨʴʦʭ ʞʠʨʽʚ ʟ ʚʽʜʦʤʠʤ ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ 

ʩʢʣʘʜʦʤ (ɯʚʘʥʦʚ, ʇʝʰʫʢ, & ʈʘʜʟʽʻʚʩʴʢʘ, 2013). ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʢʦʤ ʩʪʚʦʨʝʥʥʷ ʞʠʨʽʚ, ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʥʝ ʣʠʰʝ ʟʘ ʩʢʣʘʜʦʤ, ʘ ʽ ʟʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʦʢʨʝʤʠʭ ʛʨʫʧ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʻ ʢʫʧʘʞʫʚʘʥʥʷ, ʱʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʝʦʨʝʪʠʯʥʦ ʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ (ʈʘʜʟʽʻʚʩʴʢʘ, 

2010). ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʫʧʘʞʦʚʘʥʠʭ 

ʞʠʨʽʚ ʟʽ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
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ʨʝʟʫʣʴʪʘʪʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʥʢʨʝʪʥʠʭ ʟʨʘʟʢʽʚ, ʦʩʢʽʣʴʢʠ ʮʽ ʜʘʥʽ 

ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʢʦʣʠʚʘʪʠʩʴ. 

ʆʣʽʾ ʟ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʫ ʪʘ ʛʘʨʙʫʟʘ ʤʘʶʪʴ 

ʩʧʨʠʷʪʣʠʚʠʡ ʜʣʷ ʢʫʧʘʞʫʚʘʥʥʷ ʙʘʣʘʥʩ ɤ-3:ɤ-6 ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟ 

ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʫ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʩʫʤʽʰʽ. ɼʨʫʛʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʞʠʨʦʚʦʾ ʦʩʥʦʚʠ ʦʙʨʘʥʦ ʪʚʘʨʠʥʥʠʡ ʷʣʦʚʠʯʠʡ ʞʠʨ  

ʥʝʜʝʬʽʮʠʪʥʠʡ ʚʽʪʯʠʟʥʷʥʠʡ ʧʨʦʜʫʢʪ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʤʘʭ. 

ʊʘʙʣʠʮʷ. 4.1. ɾʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʞʠʨʦʚʦʾ ʩʠʨʦʚʠʥʠ 

ɾʠʨʥʽ 

ʢʠʩʣʦʪʠ 

ɺʤʽʩʪ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, % 

ʗʣʦʚʠʯʠʡ 

ʞʠʨ 

ʈʦʩʣʠʥʥʽ ʦʣʽʾ 

ʉʦʥʷʰʥʠʢʦʚʘ ʂʫʥʞʫʪʥʘ ʃʣʷʥʘ ɻʘʨʙʫʟʦʚʘ 

1 2 3 4 5 6 

C 10:0 0,10 - - - - 

C 12:0 0,13 - - - - 

C 14:0 3,43 0,07 - - 0,09 

C 15:0 0,58 - - - - 

C 16:0 28,24 6,83 9,13 4,88 11,83 

c9-C16:1 3,39 0,09 - 0,07 0,12 

C 17:0 1,28 - - 0,07 0,08 

C 18:0 23,80 3,44 5,40 4,96 5,86 

c9-C18:1 35,64 24,91 38,99 21,55 41,47 

9c,12t-

C18:2ɤ6 

0,46 0,15 0,19 0,06 - 

9t,12c-

C18:2ɤ6 

0,21 0,11 0,13 - - 

9c,12c-

C18:2ɤ6 

1,44 62,92 44,72 19,14 39,61 

t10ʩ12-ʉ 18:2 0,09 - - - - 

C 20:0 0,25 0,24 0,60 0,15 0,41 

C 20:1 0,31 0,12 0,17 - 0,09 

C 18:3ɤ3 0,56 0,11 0,36 48,58 0,20 

t-C18:3ɤ3 0,12 - - 0,21 - 

C 20:3ɤ6 0,06 - - - - 

C 22:0 - 0,75 0,12 0,17 0,12 

C 22:1 Erucic - - - 0,04 - 

C 22:2 0,07 - - - - 

C 24:0 - 0,26 - 0,12 0,12 

ɺʩʴʦʛʦ 100 100 100 100 100 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.1. 

1 2 3 4 5 6 

ɺʤʽʩʪ ʦʢʨʝʤʠʭ ʛʨʫʧ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʅɾʂ 57,81 11,59 15,33 10,35 18,51 

ʄɾʂ 39,34 25,12 39,27 21,66 41,68 

ʇʅɾʂ ɤ-3 0,68 0,11 0,36 48,58 0,20 

ʇʅɾʂ ɤ-6 2,17 62,92 45,04 19,14 39,61 

 

ʈʦʟʨʘʭʫʥʦʢ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʝʡ çʷʣʦʚʠʯʠʡ ʞʠʨ Ĭ 

ʨʦʩʣʠʥʥʘ ʦʣʽʷè ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʚʽʜ 5 ʜʦ 50% ʢʦʞʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʯʝʨʝʟ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (ʂʦʪʣʷʨ, 2016): 

̒
ρπ,                     (4.1.) 

ά ά ρ,        (4.2.) 

ʜʝ Í  ï ʤʘʩʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ, ʢʛ; 

Í  ī ʤʘʩʘ ʪʚʘʨʠʥʥʦʛʦ ʞʠʨʫ, ʢʛ; 

Ãī ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʦʤʝʛʘ-6 ʚ ʨʦʩʣʠʥʥʽʡ ʦʣʽʾ, %; 

Ã ī ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʦʤʝʛʘ-3 ʚ ʨʦʩʣʠʥʥʽʡ ʦʣʽʾ, %; 

Ã ī ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʦʤʝʛʘ-6 ʚ ʪʚʘʨʠʥʥʦʤʫ ʞʠʨʽ, %; 

Ã ī ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʦʤʝʛʘ-3 ʚ ʪʚʘʨʠʥʥʦʤʫ ʞʠʨʽ, %. 

ʈʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʧʨʦʚʦʜʷʪʴ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ  ʪʘ  . 

ʊʘʙʣʠʮʷ 4.2. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʚʤʽʩʪ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʩʫʤʽʰʘʭ çʷʣʦʚʠʯʠʡ 

ʞʠʨ Ĭ ʨʦʩʣʠʥʥʘ ʦʣʽʷè 

ɿʨʘʟʦʢ 

ɺʤʽʩʪ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, % 

ʅɾʂ ʄɾʂ ʇʅɾʂ 
ɤ-6 

ʇʅɾʂ 

ɤ-3 

ʇʅɾʂ 
ɤ-6:ɤ-3 

1 2 3 4 5 6 7 

ʗʣʦʚʠʯʠʡ ʞʠʨ 57,81 39,34 2,85 2,17 0,68 3,2:1 

ʉʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ 11,59 25,21 63,03 62,92 0,11 572:1 

ʂʫʥʞʫʪʥʘ ʦʣʽʷ 15,33 39,27 45,40 45,04 0,36 125:1 

ʃʣʷʥʘ ʦʣʽʷ 10,35 21,66 67,99 19,41 48,58 0,4:1 

ɻʘʨʙʫʟʦʚʘ ʦʣʽʷ 18,51 41,68 39,81 39,61 0,20 198:1 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.2. 

1 2 3 4 5 6 7 

ʗʣʦʚʠʯʠʡ ʞʠʨ 50% + 

ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ 50% 
34,71 32,27 33,44 32,55 0,89 36,6:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 60% + 

ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ 40% 
39,32 33,69 26,92 26,47 0,45 58,8:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 70% + 

ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ 30% 
43,94 35,10 20,91 20,40 0,51 40:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 80% + 

ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ 20% 
48,57 36,44 14,89 14,32 0,57 25,1:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 90% + 

ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ 10% 
53,19 37,93 8,87 8,25 0,62 13,3:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 50% + ʢʫʥʞʫʪʥʘ 

ʦʣʽʷ 50% 
36,58 39,30 24,13 23,61 0,52 45,4:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 60% + ʢʫʥʞʫʪʥʘ 

ʦʣʽʷ 40% 
40,82 39,32 19,87 19,32 0,55 35,1:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 70% + ʢʫʥʞʫʪʥʘ 

ʦʣʽʷ 30% 
45,07 39,32 15,61 15,03 0,58 25,9:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 80% + ʢʫʥʞʫʪʥʘ 

ʦʣʽʷ 20% 
49,31 39,33 11,36 10,74 0,62 17,3:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 90% + ʢʫʥʞʫʪʥʘ 

ʦʣʽʷ 10% 
53,56 39,33 7,11 6,46 0,65 9,9:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 50% + ʣʣʷʥʘ ʦʣʽʷ 

50% 
34,09 30,49 35,42 14,79 20,63 0,7:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 60% + ʣʣʷʥʘ ʦʣʽʷ 

40% 
38,83 32,27 28,80 8,96 19,84 0,5:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 70% + ʣʣʷʥʘ ʦʣʽʷ 

30% 
43,57 34,06 22,31 7,26 15,05 0,5:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 80% + ʣʣʷʥʘ ʦʣʽʷ 

20% 
48,32 35,80 15,82 5,56 10,26 0,5:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 90% + ʣʣʷʥʘ ʦʣʽʷ 

10% 
53,06 37,57 9,34 3,87 5,47 0,7:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 50% + ʛʘʨʙʫʟʦʚʘ 

ʦʣʽʷ 50% 
38,17 40,50 21,33 20,89 0,44 47,5:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 60% + ʛʘʨʙʫʟʦʚʘ 

ʦʣʽʷ 40% 
42,09 40,28 17,60 17,15 0,45 38,1:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 70% + ʛʘʨʙʫʟʦʚʘ 

ʦʣʽʷ 30% 
46,02 40,04 13,94 13,40 0,54 24,8:1 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.2. 

1 2 3 4 5 6 7 

ʗʣʦʚʠʯʠʡ ʞʠʨ 80% + ʛʘʨʙʫʟʦʚʘ 

ʦʣʽʷ 20% 
49,95 39,81 10,24 9,66 0,58 16,7:1 

ʗʣʦʚʠʯʠʡ ʞʠʨ 90% + ʛʘʨʙʫʟʦʚʘ 

ʦʣʽʷ 10% 
53,88 39,57 6,54 5,91 0,63 9,4:1 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.2., ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʫʧʘʞʫʚʘʥʥʷ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ ʟ ʦʙʨʘʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ 

ʦʣʽʷʤʠ ʜʦʟʚʦʣʷʻ ʥʘʙʣʠʟʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɤ-6:ɤ-3 ʜʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ 

ʜʽʻʪʦʣʦʛʘʤʠ. ʇʨʦʪʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ ʧʦʥʘʜ 50% ʚʠʜʘʻʪʴʩʷ 

ʥʝʜʦʮʽʣʴʥʠʤ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʅɾʂ ʫ ʩʢʣʘʜʽ ʩʫʤʽʰʽ. ɺʩʪʘʥʦʚʣʝʥʠʡ 

ʥʘʤʠ ʛʨʘʥʠʯʥʠʡ ʚʤʽʩʪ ʪʚʘʨʠʥʥʦʛʦ ʞʠʨʫ ʚ ʩʫʤʽʰʽ ʜʦʙʨʝ ʢʦʨʝʣʶʻ ʽʟ 

ʟʘʛʘʣʴʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʨʘʮʽʦʥʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ 

ʦʨʛʘʥʽʟʤʫ, ʢʦʣʠ 50% ʧʦʪʨʝʙʠ ʚ ʞʠʨʘʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʚʘʨʠʥʥʠʭ 

ʞʠʨʽʚ, ʘ ʨʝʰʪʘ ï ʟʘ ʨʘʭʫʥʦʢ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʪʦʙʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʚʘʨʠʥʥʠʭ 

ʽ ʨʦʩʣʠʥʥʠʭ ʞʠʨʽʚ ʩʪʘʥʦʚʠʪʴ 1:1. ɼʦ ʦʧʪʠʤʘʣʴʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʘʣʘʥʩʫ 

ʛʦʣʦʚʥʠʭ ʛʨʫʧ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʥʘʣʝʞʘʪʴ ʥʘʩʪʫʧʥʽ ʢʫʧʘʞʽ: 

1) ʷʣʦʚʠʯʠʡ ʞʠʨ 50% + ʩʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ 50%, 

2) ʷʣʦʚʠʯʠʡ ʞʠʨ 50% + ʣʣʷʥʘ ʦʣʽʷ 50%. 

ʆʧʪʠʤʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʨʦʜʠʥ ʦʤʝʛʘ-6 ʽ ʦʤʝʛʘ-3 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʢʫʧʘʞʽ: 

1) ʷʣʦʚʠʯʠʡ ʞʠʨ 90% + ʢʫʥʞʫʪʥʘ ʦʣʽʷ 10%, 

2) ʷʣʦʚʠʯʠʡ ʞʠʨ 90% + ʛʘʨʙʫʟʦʚʘ ʦʣʽʷ 10%. 

ɼʣʷ ʥʘʩʪʫʧʥʠʭ ʨʦʟʨʦʙʦʢ ʩʢʣʘʜʫ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʦʙʨʘʥʦ 

ʢʫʧʘʞ ʩʢʣʘʜʫ: ʷʣʦʚʠʯʠʡ ʞʠʨ 50% + ʣʣʷʥʘ ʦʣʽʷ 50%. ʊʘʢʠʡ ʩʢʣʘʜ ʞʠʨʦʚʦʾ 

ʯʘʩʪʠʥʠ ɹɺʂ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʡ ʙʘʣʘʥʩ ʛʨʫʧ ʥʘʩʠʯʝʥʠʭ ʽ ʥʝʥʘʩʠʯʝʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʦʜʥʦʯʘʩʥʦ ʤʽʩʪʠʪʴ ʮʽʥʥʽ ʢʠʩʣʦʪʠ ʨʦʜʠʥʠ ʦʤʝʛʘ-3 ʫ 

ʧʝʨʝʚʘʞʘʶʯʠʭ ʢʽʣʴʢʦʩʪʷʭ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʙʦʨʦʰʥʦ, ʷʢʝ ʧʝʨʝʜʙʘʯʝʥʦ ʚʥʦʩʠʪʠ ʜʦ ʩʢʣʘʜʫ ɹɺʂ, 

ʤʽʩʪʠʪʴ ʟʘʣʠʰʢʦʚʽ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ, ʾʾ ʚʤʽʩʪ ʚʧʣʠʥʝ ʥʘ ʟʘʛʘʣʴʥʠʡ ʙʘʣʘʥʩ 

ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ɹɺʂ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʚʠʨʦʙʥʠʢʘ, ʚʤʽʩʪ ʦʣʽʾ ʚ 
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ʢʫʥʞʫʪʥʦʤʫ ʙʦʨʦʰʥʽ ʩʪʘʥʦʚʠʪʴ 9,20%, ʫ ʣʣʷʥʦʤʫ ʙʦʨʦʰʥʽ - 9,38%, ʚ 

ʩʦʥʷʰʥʠʢʦʚʦʤʫ ʙʦʨʦʰʥʽ - 14,00% ʽ ʚ ʛʘʨʙʫʟʦʚʦʤʫ ʙʦʨʦʰʥʽ - 25,65%. ɯʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʢʽʣʴʢʦʩʪʝʡ ʦʣʽʾ ʪʘ, ʚʨʘʭʦʚʫʶʯʠ ʚʩʪʘʥʦʚʣʝʥʝ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ɹɺʂ, ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʢʫʧʘʞʫ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ ʟ ʣʣʷʥʦʶ 

ʦʣʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ɹɺʂ, 

ʩʪʘʥʦʚʠʪʴ 25%. ɺʚʝʜʝʥʥʷ ʚ ʨʝʮʝʧʪʫʨʥʫ ʢʦʤʧʦʟʠʮʽʶ ɹɺʂ ʦʙʨʘʥʦʾ ʩʠʨʦʚʠʥʠ ʚ 

ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʜʦʟʚʦʣʠʪʴ ʟʙʘʛʘʪʠʪʠ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ 

ʝʩʩʝʥʮʽʘʣʴʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʚ ʾʭ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʥʘʤʠ ʜʚʦʢʦʤʧʦʥʝʥʪʥʝ ʢʫʧʘʞʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ 

ʧʨʦʜʫʢʪʠ ʽʟ ʟʘʜʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 

ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʧʨʦʜʫʢʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʘ ʢʦʤʧʦʟʠʮʽʷ ʥʘ ʦʩʥʦʚʽ ʙʽʣʢʘ 

ʷʣʦʚʠʯʦʛʦ ʢʦʣʘʛʝʥʦʚʦʛʦ ʪʘ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʟʙʘʣʘʥʩʦʚʘʥʘ ʟʘ 

ʞʠʨʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ, ʤʘʻ ʚʽʜʩʦʪʢʦʚʠʡ ʨʝʮʝʧʪʫʨʥʠʡ ʩʢʣʘʜ, ʥʘʚʝʜʝʥʠʡ ʫ 

ʪʘʙʣʠʮʽ 4.3. 

ʊʘʙʣʠʮʷ 4.3. ʈʝʮʝʧʪʫʨʥʠʡ ʩʢʣʘʜ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ 

ʉʢʣʘʜʦʚʽ ɺʤʽʩʪ, % 

ʉʫʤʽʰ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 60 

ʚ ʪ.ʯ.:  

ʢʫʥʞʫʪʥʝ ʙʦʨʦʰʥʦ 25 

ʣʣʷʥʝ ʙʦʨʦʰʥʦ 25 

ʩʦʥʷʰʥʠʢʦʚʝ ʙʦʨʦʰʥʦ   25 

ʛʘʨʙʫʟʦʚʝ ʙʦʨʦʰʥʦ 25 

ʉʫʭʠʡ ʷʣʦʚʠʯʠʡ ʙʽʣʦʢ çɻʝʣʽʦʩ-11è 15 

ʂʫʧʘʞ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ  ʪʘ ʣʣʷʥʦ ʾʦʣʽʾ  25 

ʚ ʪ.ʯ.:  

ʷʣʦʚʠʯʠʡ ʞʠʨ 50 

ʣʣʷʥʘ ʦʣʽʷ 50 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʩʫʤʽʰ ʙʦʨʦʰʥʘ ʪʘ ʙʽʣʦʢ ʷʣʦʚʠʯʠʡ ʧʝʨʝʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʛʽʜʨʘʪʫʚʘʪʠ, ʨʦʟʛʣʷʥʝʥʦ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʚʥʝʩʝʥʥʷ 

ɹɺʂ ʜʦ ʬʘʨʰʫ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ.  
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4.2. ʉʧʦʩʦʙʠ ʚʥʝʩʝʥʥʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʫ ʬʘʨʰʝʚʽ 

ʩʠʩʪʝʤʠ 

ɺ ʧʨʦʮʝʩʽ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ɹɺʂ 

ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʠ ʚʥʝʩʝʥʥʷ ɹɺʂ ʜʦ ʬʘʨʰʫ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʧʝʨʝʜʙʘʯʘʻ ʚʥʝʩʝʥʥʷ ʜʦ ʬʘʨʰʫ ʩʢʣʘʜʦʚʠʭ 

ʢʦʤʧʦʟʠʮʽʾ (ʉʂʉ, ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ ʪʘ ʦʣʽʾ ʣʣʷʥʦʾ) ʦʢʨʝʤʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ʇʨʠ 

ʮʴʦʤʫ ʤʦʞʣʠʚʽ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʭʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʩʫʤʽʰʽ (ʉʂʉ). ʆʜʠʥ ʟʽ ʩʧʦʩʦʙʽʚ - ʚʚʝʜʝʥʥʷ ʩʫʤʽʰʽ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʾ ʛʽʜʨʘʪʘʮʽʾ, ʧʦʣʷʛʘʻ ʫ ʚʥʝʩʝʥʥʽ ʉʂʉ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʥʝʞʠʨʥʫ 

ʤôʷʩʥʫ ʩʠʨʦʚʠʥʫ ʥʘ ʧʦʯʘʪʢʫ ʢʫʪʝʨʫʚʘʥʥʷ ʟ ʜʦʜʘʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʦʜʠ. ɯʥʰʠʡ ʩʧʦʩʽʙ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʂʉ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ 

ʛʽʜʨʘʪʘʮʽʾ, ʚʽʥ ʧʦʣʷʛʘʻ ʫ ʚʥʝʩʝʥʥʽ ʫ ʢʫʪʝʨ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʛʽʜʨʘʪʘʮʽʾ ʢʽʣʴʢʦʩʪʽ 

ʢʨʠʞʘʥʦʾ ʚʦʜʠ, ʜʦ ʷʢʦʾ ʜʦʜʘʶʪʴ ʦʜʥʫ ʯʘʩʪʠʥʫ ʉʂʉ ʽ ʧʝʨʝʤʽʰʫʶʪʴ ʧʨʦʪʷʛʦʤ 

15-20 ʩʝʢʫʥʜ, ʧʽʩʣʷ ʯʦʛʦ ʜʦʜʘʶʪʴ ʥʝʞʠʨʥʫ ʤôʷʩʥʫ ʩʠʨʦʚʠʥʫ, ʜʨʫʛʫ ʯʘʩʪʠʥʫ 

ʩʫʤʽʰʽ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʱʝ 3-5 ʭʚʠʣʠʥ. ʑʝ ʦʜʠʥ ʩʧʦʩʽʙ - 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʂʉ ʫ ʚʠʛʣʷʜʽ ʛʝʣ.ʁ ɺ ʢʫʪʝʨ ʚʥʦʩʠʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʛʽʜʨʘʪʘʮʽʾ 

ʢʽʣɹʢʽʩʪʴ ʢʨʠʞʘʥʦʾ ʚʦʜʠ (ʟ Ò 30 % ʣʴʦʜʫ ʘʙʦ ʩʥʽʛʫ), ʜʘʣʽ ʚʥʦʩʠʪʴʩʷ ʉʂʉ ʽ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʽʚ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 15-20 ʩʝʢʫʥʜ. ɼʘʣʽ 

ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽ ʦʙʨʦʙʢʘ ʚʝʜʝʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʱʝ 2-3 ʭʚ. ɻʦʪʦʚʠʡ ʛʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫ̒ʪʴʩʷ ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʘʙʦ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 0-4 Áʉ. 

ʆʧʠʩʘʥʽ ʚʠʱʝ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʥʝʩʦʣʝʥʦʶ 

ʩʠʨʦʚʠʥʦʶ, ʦʩʢʽʣʴʢʠ ʢʫʭʦʥʥʘ ʩʽʣʴ ʤʦʞʝ ʟʘʪʨʠʤʫʚʘʪʠ ʛʽʜʨʘʪʘʮʽʶ ʷʢ 

ʪʚʘʨʠʥʥʠʭ ʙʽʣʢʽʚ, ʪʘʢ ʽ ʙʦʨʦʰʥʘ (ɸʣʝʢʩʘʥʜʨʦʚʘ, ʄʘʢʦʾʜ, ʐʢʦʜʘ & ʏʝʨʯʝʩʦʚʘ 

2014; ʇʘʩʽʯʥʠʡ, ʉʪʨʘʰʠʥʩʴʢʠʡ, & ʌʫʨʩʽʢ, 2015). 

ɺ ʦʩʥʦʚʫ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʫ ʚʥʝʩʝʥʥʷ ɹɺʂ ʫ ʬʘʨʰʝʚʽ ʩʠʩʪʝʤʠ ʧʦʢʣʘʜʝʥʦ 

ʧʦʧʝʨʝʜʥ ʁ ʧ̔ ʜʛʦʪʦʚʢʫ ɹɺʂ ï ʛʽʜʨʘʪʘʮʽʶ ʪʘ ʝʤʫʣʴʛʫʚʘʥʥʷ, ʟ ʦʪʨʠʤʘʥʥʷʤ 

ʧʘʩʪʦʧʦʜʽʙʥʦʾ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʦʜʘʣʴʰʠʤ ʚʥʝʩʝʥʥʷʤ ʾʾ ʜʦ ʬʘʨʰʫ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ (ʨʠʩ.4.1.). 
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ʈʠʩ.4.1. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ çɽʤʫʣʴʩʽʡʥʘ 

ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʽ ɹɺʂè 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʦʜʝʨʞʘʥʥʷ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ɹɺʂ 

ʚʢʣʶʯʘʻ ʤʝʭʘʥʽʯʥʫ ʢʫʣʽʥʘʨʥʫ ʦʙʨʦʙʢʫ ʩʠʧʫʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ï ʪʚʘʨʠʥʥʦʛʦ 

ʙʽʣʢʫ ʪʘ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʟ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ 

ʜʦʤʽʰʦʢ ʪʘ ʜʝʘʛʣʦʤʝʨʘʮʽʾ ʯʘʩʪʦʯʦʢ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 

ʩʠʨʦʚʠʥʠ. ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʠʱʝ ʥʘʟʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟô̒ ʜʥʫʶʪʴ, 

ʧʝʨʝʤʽʰʫʶʪʴ ʪʘ ʜʦʜʘʶʪʴ ʧʠʪʥʫ ʚʦʜʫ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 10-12 ʉ. ʉʠʩʪʝʤʫ 

ʚʠʪʨʠʤʫʶʪʴ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʫ ʧʨʦʪʷʛʦʤ 30(Ñ1)Ĭ60ʩ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 10-12 ʉ. ʗʣʦʚʠʯʠʡ ʞʠʨ ʟʚʘʞʫʶʪʴ ʪʘ ʧʽʜʽʛʨʽʚʘʶʪʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ 42-49 ʉ, ʟʘ ʷʢʦʾ ʞʠʨ ʥʘʙʫʚʘʻ ʨʽʜʢʦʛʦ ʩʪʘʥʫ, ʧʽʩʣʷ ʯʦʛʦ ʡʦʛʦ 

ʟʤʽʰʫʶʪʴ ʟ ʧʦʧʝʨʝʜʥʴʦ ʟʚʘʞʝʥʦʶ ʣʣʷʥʦʶ ʦʣʽʻʶ ʽ ʫʪʚʦʨʝʥʫ ʦʣʽʡʥʫ ʩʫʤʽʰ 

ʚʚʦʜʷʪʴ ʫ ʨʘʥʽʰʝ ʧʽʜʛʦʪʦʚʣʝʥʫ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʫ ʩʠʩʪʝʤʫ. ɽʤʫʣʴʛʫʶʪʴ ʫ 

ʢʫʪʝʨʽ ʧʨʦʪʷʛʦʤ 10-15 ʭʚʠʣʠʥ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 40...45Áʉ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʽʚ 

N=50ʦʙ./ʩ. 

ʆʪʨʠʤʘʥʘ ʝʤʫʣʴʩʽʡʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʢʨʝʤʦʚʠʡ ʢʦʣʽʨ ʟ ʟʝʣʝʥʫʚʘʪʠʤ 

ʚʽʜʪʽʥʢʦʤ, ʧʨʠʻʤʥʠʡ ʘʨʦʤʘʪ, ʧʣʘʩʪʠʯʥʫ ʦʜʥʦʨʽʜʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ. 
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ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʤʫʣʴʩʽʡʥʘ 

ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʽ ɹɺʂ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +3é+5 Üʉ ʥʝ ʙʽʣʴʰʝ 

ʜʚʦʭ ʜʽʙ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʟʥʘʢʠ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʧʩʫʚʘʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ. 

 

4.3. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ɹɺʂ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤôʷʩʥʠʭ ʤʦʜʝʣʴʥʠʭ 

ʩʠʩʪʝʤ 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ, ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, 

ʚʤʽʩʪʫ ɹɺʂ ʫ ʨʝʮʝʧʪʫʨʘʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʚʤʽʩʪʫ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʫ ʦʮʽʥʢʫ ʤô̫ʩʥʠʭ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ 

(ʄʄʉ). ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤô̫ ʩʥʽ ʤʦʜʝʣʴʥʽ ʩʠʩʪʝʤʠ 

ʧʨʠʛʦʪʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʞʠʣʦʚʘʥʦʾ ʥʝʞʠʨʥʦʾ ʪʘ ʤô̫ ʩʘ ʢʫʨʷʯʦʛʦ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 (ʟʨʘʟʢʠ 1-6) ʪʘ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʞʠʣʦʚʘʥʦʾ ʥʝʞʠʨʥʦʾ ʪʘ 

ʷʣʦʚʠʥʠʥʠ ʢʦʪʣʝʪʥʦʾ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 (ʟʨʘʟʢʠ 7-12).  

ɼʦ ʄʄʉ ʜʦʜʘʚʘʣʠ ɹɺʂ ʫ ʢʽʣʴʢʦʩʪʽ 15-40%. ʋ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʄʄʉ ʙʝʟ ʜʦʙʘʚʦʢ. ʆʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʬʘʨʰʫ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 12Üʉ ʧʨʦʪʷʛʦʤ 15 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʚʦʣʦʛʦʟʚôʷʟʫʶʯʦʾ, ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʦʾ, 

ʞʠʨʦʫʪʨʠʤʫʶʯʦʾ ʪʘ ʝʤʫʣʴʛʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʜʝʛʫʩʪʘʮʽʶ ʪʘ 

ʚʠʟʥʘʯʘʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʄʄʉ ʟ ʨʽʟʥʠʤ ʚʽʜʩʦʪʢʦʚʠʤ ʚʤʽʩʪʦʤ 

ɹɺʂ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʟʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ 4.4. 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʘʢʝʪʫ MathCad ʪʘ çɸʥʘʣʽʟʫ ʜʘʥʠʭè (ɽʊ) MS Excel. 

ɺʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ ʪʘ ʨʽʚʥʷʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩʫʥʢʘʭ 4.2.-4.8. 
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ʊʘʙʣʠʮʷ. 4.4. ʗʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ɿʨʘʟʦʢ 
ʆʩʥʦʚʥʘ 

ʩʠʨʦʚʠʥʘ 

ʄʘʩʦʚʘ 

ʯʘʩʪʢʘ ɹɺʂ, 

% 

ʇʦʢʘʟʥʠʢ 

ɺɿɿ, % ɺʠʭʽʜ, % ɺʋɿ, % ɾʋɿ, %  ʉɽ, % ɽɿ, % 
ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ 

ʦʮʽʥʢʘ 

ˉ1 

ʉʚʠʥʠʥʘ 

ʥʝʞʠʨʥʘ 

50% + 

ʤô̫ʩʦ 

ʢʫʨʷʯʝ 

15 78Ñ1,14 75Ñ2,11 67Ñ2,03 68Ñ1,98 77Ñ1,16 70Ñ2,01 4,8 

ˉ2 20  79Ñ0,07 76Ñ0,93 68Ñ2,13 68Ñ0,06 78Ñ0,13 71Ñ2,12 4,7 

ˉ3 25 81Ñ1,23 79Ñ0,18 69Ñ2,11 70Ñ1,12 79Ñ0,23 72Ñ2,04 4,8 

ˉ4 30 80Ñ1,12 82Ñ1,16 70Ñ3,05 70Ñ2,18 80Ñ2,11 73Ñ3,15 5,0 

ˉ5 35 79Ñ2,70 84Ñ2,25 71Ñ4,01 69Ñ2,34 78Ñ1,21 74Ñ1,21 4,9 

ˉ6 40 77Ñ1,98 81Ñ3,11 68Ñ1,12 67Ñ1,01 77Ñ1,54 72Ñ1,12 4,7 

ʂʦʥʪʨʦʣʴ - 78Ñ1,92 74Ñ2,18 67Ñ1,98 68Ñ1,14 77Ñ2,16 71Ñ2,11 4,9 

ˉ7 

ʉʚʠʥʠʥʘ 

ʥʝʞʠʨʥʘ 

50% + 

ʷʣʦʚʠʯʠʥʘ 

50% 

15 78Ñ1,17 77Ñ1,15 68Ñ2,03 51Ñ2,11 78Ñ2,05 70Ñ1,94 4,7 

ˉ8 20 79Ñ2,32 78Ñ2,01 69Ñ3,14 52Ñ1,23 79Ñ1,15 70Ñ3,07 4,5 

ˉ9 25 80Ñ1,14 80Ñ2,12 70Ñ1,45 52Ñ3,12 80Ñ0,98 71Ñ2,76 4,7 

ˉ10 30 81Ñ2,51 79Ñ0,14 71Ñ1,60 53Ñ1,18 81Ñ1,94 71Ñ2,74 5,0 

ˉ11 35 79Ñ3,12 81Ñ3,11 69Ñ1,84 54Ñ3,41 80Ñ2,16 70Ñ1,09 4,9 

ˉ12 40 61Ñ1,07 76Ñ3,62 68Ñ2,31 53Ñ1,54 78Ñ2,23 69Ñ1,01 4,5 

ʂʦʥʪʨʦʣʴ - 79Ñ2,01 75Ñ2,14 68Ñ1,43 51Ñ1,21 78Ñ2,43 70Ñ1,13 4,9 
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Y1 = -0,0833x
3
 + 0,6905x

2
 - 0,9405x + 78,143; RĮ = 0,8794 

Y2 = -0,3333x
3
 + 3,3452x

2
 - 9,25x + 85,429; RĮ = 0,9863 

ʈʠʩ.4.2. ɺʦʣʦʛʦʟʚôʷʟʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʄʄʉ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ 4.2. ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ɺɿɿ ʤʘʶʪʴ ʟʨʘʟʢʠ, ʱʦ 

ʤʽʩʪʷʪʴ 25-35% ɹɺʂ ʜʣʷ ʦʙʦʭ ʨʝʮʝʧʪʫʨ ʄʄʉ. ʊʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʦ ʨʽʟʢʝ 

ʟʥʠʞʝʥʥʷ ɺɿɿ ʜʣʷ ʟʨʘʟʢʘ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʷʣʦʚʠʯʠʥʠ ʟ ʚʤʽʩʪʦʤ ɹɺʂ 40%. 

 

Y1 = -0,2222x
3
 + 2,4881x

2
 - 6,0754x + 78,143; RĮ = 0,9798. 

Y2= -0,1111x
3
 + 0,9048x

2
 - 0,6984x + 75,143; RĮ = 0,8299 

ʈʠʩ.4.3. ʇʦʢʘʟʥʠʢ ʚʠʭʦʜʫ ʄʄʉ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʥʘʩʪʫʧʥʫ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ 

ʚʠʭʦʜʫ: ʫ ʟʨʘʟʢʘʭ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʤô̫ ʩʘ ʢʫʨʷʯʦʛʦ ʧʦʢʘʟʥʠʢ ʚʠʭʦʜʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ɹɺʂ ʫ ʨʝʮʝʧʪʫʨʽ ʪʘ ʥʘʙʫʚʘʻ ʥʘʡʙʽʣʴʰʠʭ 

ʟʥʘʯʝʥʴ ʫ ʟʨʘʟʢʘʭ, ʱʦ ʤʽʩʪʷʪʴ 35% ɹɺʂ, ʧʨʦʪʝ ʫ ʟʨʘʟʢʫ, ʱʦ ʤʽʩʪʠʪʴ 40% ɹɺʂ 

ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʽʟʢʦ ʧʘʜʘʻ; ʧʦʜʽʙʥʫ ʢʘʨʪʠʥʫ ʤʦʞʝʤʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʫ ʟʨʘʟʢʘʭ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʷʣʦʚʠʯʠʥʠ. ʅʘ ʦʩʥʦʚʽ ʚʠʱʝ 

ʩʢʘʟʘʥʦʛʦ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ɹɺʂ ʫ 

ʨʝʮʝʧʪʫʨʘʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʩʪʘʥʦʚʠʪʴ 35%. 

 

Y1 = -0,1389x
3
 + 1,4881x

2
 - 3,8016x + 69,571; RĮ = 0,9392 

Y2 = 0,0341x
4
 - 0,6288x

3
 + 3,7083x

2
 - 7,4859x + 72,429; RĮ = 0,9199 

ʈʠʩ.4.4. ɺʦʣʦʛʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʄʄʉ 

ʇʦʢʘʟʥʠʢ ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘʙʫʚʘʻ ʥʘʡʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʫ 

ʟʨʘʟʢʘʭ ʟ ʚʤʽʩʪʦʤ ɹɺʂ 30% ʫ ʄʄʉ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʷʣʦʚʠʯʠʥʠ,  ̔ʟ 

ʚʤʽʩʪʦʤ 35% ɹɺʂ ʫ ʄʄʉ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʤô̫ ʩʘ ʢʫʨʷʯʦʛʦ.  
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Y1 = -0,1111x
3
 + 1,1071x

2
 - 2,7103x + 69,714; RĮ = 0,9074 

Y2 = -0,0556x
3
 + 0,631x

2
 - 1,5278x + 52; RĮ = 0,9167 

ʈʠʩ.4.5. ɾʠʨʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʄʄʉ 

ɾʠʨʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʽʚ ʷʢ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʤôʷʩʘ 

ʢʫʨʷʯʦʛʦ, ʪʘʢ ʽ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʷʣʦʚʠʯʠʥʠ ʥʝ ʤʘʻ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ 

ʝʢʩʪʨʝʤʫʤʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʤʽʩʪʫ ɹɺʂ.  

 

Y1 = -0,1111x
3
 + 1,0952x

2
 - 2,4365x + 79,429; RĮ = 0,9839 

Y2 = -0,0833x
3
 + 0,7619x

2
 - 1,369x + 77,571; RĮ = 0,8542 

ʈʠʩ.4.6. ʉʪʘʙʽʣʴʥʽʩʪʴ ʝʤʫʣʴʩʽʾ ʄʄʉ  
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ʇʦʢʘʟʥʠʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʤʫʣʴʩʽʾ ʥʘʙʫʚʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫ 

ʟʨʘʟʢʘʭ ʟ ʚʤʽʩʪʦʤ ɹɺʂ 30% ʷʢ ʫ ʄʄʉ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʷʣʦʚʠʯʠʥʠ ʪʘʢ ʽ ʫ 

ʄʄʉ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʤôʷʩʘ ʢʫʨʷʯʦʛʦ. 

ɽʤʫʣʴʩʽʡʥʘ ʟʜʘʪʥʽʩʪʴ (ʨʠʩ.4.7.) ʥʘʙʫʚʘʻ ʥʘʡʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʫ ʟʨʘʟʢʘʭ ʟ 

ʚʤʽʩʪʦʤ 25-30% ɹɺʂ ʫ ʄʄʉ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʷʣʦʚʠʯʠʥʠ ʪʘ ʫ ʟʨʘʟʢʘʭ ʟ 

ʚʤʽʩʪʦʤ 35% ɹɺʂ ʫ ʄʄʉ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʤô̫ ʩʘ ʢʫʨʷʯʦʛʦ. 

 

Y1 = -0,1389x
3
 + 1,6071x

2
 - 4,754x + 74,286; RĮ = 0,9671 

Y2 = -0,0556x
3
 + 0,5238x

2
 - 1,2063x + 70,714; RĮ = 0,8833 

ʈʠʩ.4.7. ɽʤʫʣʴʩʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʄʄʉ 

ʎʽʢʘʚʦʶ ʻ ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʟʘʛʘʣʴʥʦʾ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ ʦʮʽʥʢʠ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ. ɿ ʨʠʩʫʥʢʫ 4.8. ʤʦʞʝʤʦ ʙʘʯʠʪʠ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʘʣʫ ʜʣʷ ʟʨʘʟʢʽʚ ʟ 

ʚʤʽʩʪʦʤ ɹɺʂ 15 ʪʘ 20%, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʽʜʩʫʪʥʽʩʪʶ ʩʫʪʪʻʚʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʥʘʡʚʠʱʠʡ 

ʙʘʣ ʜʣʷ ʟʨʘʟʢʽʚ ʟ ʚʤʽʩʪʦʤ ɹɺʂ 30% ʷʢ ʫ ʄʄʉ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ 

ʷʣʦʚʠʯʠʥʠ ʪʘʢ ʽ ʫ ʄʄʉ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʤôʷʩʘ ʢʫʨʷʯʦʛʦ, ʱʦ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʟʥʘʯʥʠʤ ʧʦʢʨʘʱʝʥʥʷʤ ʢʦʥʩʠʩʪʝʥʮʽʾ ʪʘ ʘʨʦʤʘʪʫ ʚʠʨʦʙʽʚ (ʟʘ 

ʚʽʜʛʫʢʘʤʠ ʜʝʛʫʩʪʘʪʦʨʽʚ, ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʩʦʢʦʚʠʪʽ ʪʘ ʤʘʶʪʴ ʧʨʠʻʤʥʠʡ ʘʨʦʤʘʪ 

ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚʜʘʣʦ ʧʽʜʢʨʝʩʣʶʻ ʟʘʧʘʭ, ʧʨʠʪʘʤʘʥʥʠʡ ʟʚʠʯʥʠʤ 

ʤôʷʩʥʠʤ ʥʘʧʽʚʬʘʙʨʠʢʘʪʘʤ). 
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Y1 = 0,0037x5 - 0,0773x4 + 0,5759x3 - 1,875x2 + 2,543x + 3,7286; RĮ = 0,9882 

Y2 = -0,0049x4 + 0,0482x3 - 0,0625x2 - 0,3514x + 5,2857; RĮ = 0,9147 

ʈʠʩ.4.8. ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ ʟʨʘʟʢʽʚ ʄʄʉ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱ̔ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʤʘʩʦʚʽʡ ʯʘʩʪʮʽ ɹɺʂ ʫ ʩʢʣʘʜʽ ʄʄʉ 25, 30 ʪʘ 35%. 

ɿʦʢʨʝʤʘ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ɺɿɿ ʬʘʨʰʫ ʫ ʟʨʘʟʢʫ ʟ ʚʤʽʩʪʦʤ 30% ɹɺʂ 

ʩʢʣʘʣʦ 3,8%, ʟʙʽʣʴʰʝʥʥʷ ɺʋɿ - 6%; ɾʋɿ ʟʨʦʩʣʘ ʥʘ 2,9% ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ɸʥʘʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʢʨʠʚʠʭ ʦʪʨʠʤʘʥʦ ʜʣʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʤʫʣʴʩʽʾ, 

ʚʦʥʘ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 3,8%, ʝʤʫʣʴʛʫʶʯʘ ʟʜʘʪʥʽʩʪʴ - ʥʘ 5,7%. ʇʦʜʘʣʴʰʝ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ɹɺʂ ʥʝ ʜʘʚʘʣʦ ʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ ʱʦʜʦ ʟʨʦʩʪʘʥʥʷ ʌʊɺ ʽ 

ʧʦʛʽʨʰʫʚʘʣʦ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʜʝʣʴʥʠʭ ʬʘʨʰʽʚ, ʦʩʢʽʣʴʢʠ 

ʟô̫ ʚʣʷʚʩʷ ʩʧʝʮʠʬʽʯʥʠʡ ʟʘʧʘʭ, ʧʦʛʽʨʰʫʚʘʣʘʩʷ ʢʦʥʩʠʩʪʝʥʮʽʷ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʝʮʝʧʪʫʨ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ 

ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ 

ʜʚʦʚʠʤʽʨʥʫ ʘʧʨʦʢʩʠʤʘʮʽʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ f=ű(x,y) ï ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ, ʷʢʘ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʚʽʜʪʚʦʨʶʻ ʜʦʩʣʽʜʞʫʚʘʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

y=f(x,y) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ.  

ɼʣʷ ʦʮʽʥʢʠ ʥʝʚʽʜʦʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘ ̔ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ 

ʢʚʘʜʨʘʪʽʚ (ʄʅʂ). ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʦʤ ʥʝʚʽʜʦʤʽ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʦʙʠʨʘʶʪʴʩʷ 
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ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ (ʝʤʧʽʨʠʯʥʠʭ) 

ʟʥʘʯʝʥʴ Y i ʚʽʜ ʾʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ (ʪʝʦʨʝʪʠʯʥʠʭ) 
iʨY  ʟʥʘʯʝʥʴ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ, 

ʪʦʙʪʦ: 

2 2

0 1

1 1

( ) ( ( , , ,..., )) min
n n

i iʨ i i k

i i

S Y Y Y Xʘ ʘ ʘf
= =

= - = - ­ä ä  

ɺʠʟʥʘʯʘʻʤʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ ʜʚʦʚʠʤʽʨʥʦʛʦ 

ʧʦʣʽʥʦʤʘ ʪʨʝʪʴʦʛʦ ʩʪʝʧʝʥ,̫ ʷʢʠʡ ʜʦʩʠʪʴ ʪʦʯʥʦ ʦʧʠʩʫʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. 

ʅʘ ʨʠʩʫʥʢʘʭ 4.9.-4-15. ʧʦʜʘʥʦ ʪʨʠʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ (ʘ) ʟʘʣʝʞʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʄʄʉ, ʷʢ 

ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʽʟʘʮʽʾ, ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ɹɺʂ ʫ ʨʝʮʝʧʪʫʨʽ, ʘ ʪʘʢʦʞ ʢʦʥʪʫʨʥʽ ʛʨʘʬʽʢʠ (ʙ), ʱʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʻ ʥʘʡʢʨʘʱʠʭ 

ʟʥʘʯʝʥʴ. 

 

ʈʠʩ.4.9. ɿʘʣʝʞʥʩ̔ʪɹ ɺɿɿ ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ɹɺʂ  

  

ɺ
ɿ
ɿ
,
 
%

 

ʆʩʥʦʚʥʘ ʩʠʨʦʚʠʥʘ, % 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ  

ɹɺʂ, % 

ʘ) 

ʙ) 
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ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʦʣʦʛʦʟʚô̫ ʟʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʦʣʽʥʦʤ 

ʤʘʻ ʚʠʛʣʷʜ: 

f x y, ( ) a6 a0( )xÖy
2
Ö+ a1( )y

3
Ö+ a2()y

2
Ö+ a3()yÖ+ a4( )xÖyÖ+ a5()x

2
Ö yÖ+ a7()xÖ+ a8( )x

2
Ö+ a9( )x

3
Ö+:=

 

ʜʝ, ʘ̔- ʢʦʝʬʽʮʽʻʥʪʠ; 

ʭ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ,%; 

ʫ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ɹɺʂ, %. 

 

ɿʘ ʜʦʧʦʤʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʤʽʩʪ ʤʘʩʦʚʦʾ 

ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ɹɺʂ, ʧʨʠ ʷʢʠʭ ɺɿɿ ʜʦʩʷʛʘʻ 

ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ: 

ʉʚʠʥʠʥʘ ʥʝʞʠʨʥʘ 50% + ʤôʷʩʦ ʢʫʨʷʯʝ: 

ʂʦʥʪʨʦʣʴ: 

 

ʈʝʮʝʧʪʫʨʠ 3, 4, 5: 

 

 

 

ʉʚʠʥʠʥʘ ʥʝʞʠʨʥʘ 50% + ʷʣʦʚʠʯʠʥʘ 50%: 

ʂʦʥʪʨʦʣʴ : 

 

ʈʝʮʝʧʪʫʨʠ 9, 10, 11: 

 

 

 

ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʴ: ů1=0,03%. 

f 50 0, ( ) 78.508= f 50 25, ( ) 80.352=

f 50 30, ( ) 80.492=

f 50 35, ( ) 79.021=
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ʈʠʩ.4.10. ɿʘʣʝʞʥʩ̔ʪɹ ʚʠʭʦʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ 

ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ɹɺʂ 

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʭʦʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʦʣʽʥʦʤ ʤʘʻ 

ʚʠʛʣʷʜ: 

f2 x y, ( ) a6 a0( )xÖy
2
Ö+ a1( )y

3
Ö+ a2()y

2
Ö+ a3()yÖ+ a4( )xÖyÖ+ a5()x

2
Ö yÖ+ a7()xÖ+ a8( )x

2
Ö+ a9( )x

3
Ö+:=

 

ʜʝ, ʘ̔ - ʢʦʝʬʽʮʽʻʥʪʠ; 

ʭ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ,%; 

ʫ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ɹɺʂ, %. 

 

ɿʘ ʜʦʧʦʤʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʤʽʩʪ ʤʘʩʦʚʦʾ 

ɺ
ʠ
ʭ
ʽ
ʜ
,
 
%

 

ʆʩʥʦʚʥʘ  

ʩʠʨʦʚʠʥʘ, % 
ʄʘʩʦʚʘ ʯʘʩʪʢʘ  

ɹɺʂ, %. 

 

ʘ) 

ʙ) 



107 

 

1
0
7 

ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ɹɺʂ, ʧʨʠ ʷʢʠʭ ʚʠʭʽʜ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʜʦʩʷʛʘʻ ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ: 

ʂʦʥʪʨʦʣʴ: 

 

ʈʝʮʝʧʪʫʨʠ 2, 3, 4: 

 

ʈʝʮʝʧʪʫʨʠ 9, 10, 11: 

 

ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʴ: ů1=0,05%. 

 

ʈʠʩ.4.11. ɿʘʣʝʞʥʩ̔ʪɹ ɺʋɿ ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ɹɺʂ 

  

ɺ
ʋ
ɿ
,
 
%
.

 

ʆʩʥʦʚʥʘ  

ʩʠʨʦʚʠʥʘ, % 
ʄʘʩʦʚʘ ʯʘʩʪʢʘ  

ɹɺʂ, %. 

 

ʘ) 

ʙ 
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ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʦʣʽʥʦʤ 

ʤʘʻ ʚʠʛʣʷʜ: 

f3 x y, ( ) a6 a0( )xÖy
2
Ö+ a1( )y

3
Ö+ a2()y

2
Ö+ a3()yÖ+ a4( )xÖyÖ+ a5()x

2
Ö yÖ+ a7()xÖ+ a8( )x

2
Ö+ a9( )x

3
Ö+:=

 

ʜʝ, ʘ ̔- ʢʦʝʬʽʮʽʻʥʪʠ; 

ʭ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ,%; 

ʫï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ɹɺʂ, %. 

 

 

ɿʘ ʜʦʧʦʤʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʤʽʩʪ ʤʘʩʦʚʦʾ 

ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ɹɺʂ ʧʨʠ ʷʢʠʭ ɺʋɿ ʜʦʩʷʛʘʻ 

ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ: 

ʂʦʥʪʨʦʣʴ: 

 

ʈʝʮʝʧʪʫʨʠ 2, 3, 4. 

 

ʈʝʮʝʧʪʫʨʠ 9, 10, 11: 

 

ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʴ ů1=0,02%. 
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ʈʠʩ.4.12. ɿʘʣʝʞʥʩ̔ʪɹ ɾʋɿ ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ɹɺʂ 

ɼʣʷ ɾʋɿ  ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʦʣʽʥʦʤ ʤʘʻ ʚʠʛʣʷʜ: 

f3 x y, ( ) a6 a0( )xÖy
2
Ö+ a1( )y

3
Ö+ a2()y

2
Ö+ a3()yÖ+ a4( )xÖyÖ+ a5()x

2
Ö yÖ+ a7()xÖ+ a8( )x

2
Ö+ a9( )x

3
Ö+:=

 

ʜʝ,  ʘ ̔ ʢʦʝʬʽʮʽʻʥʪʠ; ʭ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ; 

%; ʫï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ɹɺʂ, %. 

 

ɾ
ʋ
ɿ
,
 
%
.

 

ʆʩʥʦʚʥʘ  

ʩʠʨʦʚʠʥʘ, % 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ  

ɹɺʂ, %. 

 

ʘ) 

ʙ 
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ɿʘ ʜʦʧʦʤʦʛʦ ʁʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʤʽʩʪ 

ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʘ ɹɺʂ ʧʨʠ ʷʢʠʭ ɾʋɿ 

ʜʦʩʷʛʘʻ ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ: 

ʂʦʥʪʨʦʣʴ 

 

ʈʝʮʝʧʪʫʨʠ 2, 3, 4. 

 

ʈʝʮʝʧʪʫʨʠ 9, 10, 11: 

 

ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʴ ů1=0,04% 
 

  

ʈʠʩ.4.13. ɿʘʣʝʞʥʩ̔ʪɹ ʉɽ ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ɹɺʂ 

  

ʉ
ɽ,
 %

 

ʆʩʥʦʚʥʘ  

ʩʠʨʦʚʠʥʘ, % 
ʄʘʩʦʚʘ ʯʘʩʪʢʘ  

ɹɺʂ, %. 

 

ʘ) 

ʙ 
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ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʤʫʣʴʩʽʾ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʦʣʽʥʦʤ ʤʘʻ 

ʚʠʛʣʷʜ: 

 

ʜʝ, ʘ̔ ï ʢʦʝʬʽʮʽʻʥʪʠ; 

ʭ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ,%; 

ʫï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ɹɺʂ, %. 

 

ɿʘ ʜʦʧʦʤʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʤʽʩʪ ʤʘʩʦʚʦʾ 

ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ɹɺʂ, ʧʨʠ ʷʢʠʭ CE ʜʦʩʷʛʘʻ 

ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ: 

ʂʦʥʪʨʦʣʴ: 

 

ʈʝʮʝʧʪʫʨʠ 2, 3, 4: 

 

ʈʝʮʝʧʪʫʨʠ 9, 10, 11: 

 

ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʴ: ů1=0,04%. 

 

f4 x y, ( ) a6 a0( )xÖy
2
Ö+ a1( )y

3
Ö+ a2()y

2
Ö+ a3()yÖ+ a4( )xÖyÖ+ a5()x

2
Ö yÖ+ a7()xÖ+ a8( )x

2
Ö+ a9( )x

3
Ö+:=
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ʈʠʩ.4.14. ɿʘʣʝʞʥʩ̔ʪɹ ɽɿ ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ɹɺʂ 

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʝʤʫʣʴʛʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʦʣʽʥʦʤ ʤʘʻ ʚʠʛʣʷʜ: 

f5 x y, ( ) a6 a0( )xÖy
2
Ö+ a1( )y

3
Ö+ a2()y

2
Ö+ a3()yÖ+ a4( )xÖyÖ+ a5()x

2
Ö yÖ+ a7()xÖ+ a8( )x

2
Ö+ a9( )x

3
Ö+:=

 

ʜʝ, ʘ̔ - ʢʦʝʬʽʮʽʻʥʪʠ; 

ʭ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ,%; 

ʫï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ɹɺʂ, %. 

 

ɿʘ ʜʦʧʦʤʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʤʽʩʪ ʤʘʩʦʚʦʾ 

ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ɹɺʂ, ʧʨʠ ʷʢʠʭ ɽɿ ʜʦʩʷʛʘʻ 

ɽ
ɿ, 

%
 

ʆʩʥʦʚʥʘ  

ʩʠʨʦʚʠʥʘ, % 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ  

ɹɺʂ, %. 

 

ʘ) 

ʙ 
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ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ: 

ʂʦʥʪʨʦʣʴ: 

 

ʈʝʮʝʧʪʫʨʠ 2, 3, 4: 

 

ʈʝʮʝʧʪʫʨʠ 9, 10, 11: 

 

ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʴ: ů1=0,05%. 

 

  

ʈʠʩ.4.15. ʊʨʠʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ (ʘ) ʟʘʣʝʞʥʦʩʪʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦ ʾʦʮʽʥʢʠ 

ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ɹɺʂ ʪʘ ʢʦʥʪʫʨʥʠʡ 

ʛʨʘʬʽʢ (ʙ), ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʫʤʦʚʠ ʧʨʠ ʷʢʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ ʥʘʡʚʠʱʘ 

ɼʣʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ ʦʮʽʥʢʠ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʦʣʽʥʦʤ ʤʘʻ ʚʠʛʣʷʜ: 

f6 x y, ( ) a6 a0( )xÖy
2
Ö+ a1( )y

3
Ö+ a2()y

2
Ö+ a3()yÖ+ a4( )xÖyÖ+ a5()x

2
Ö yÖ+ a7()xÖ+ a8( )x

2
Ö+ a9( )x

3
Ö+:=

ʆ
ʨ
ʛ
ʘ
ʥ
ʦ
ʣ
ʝ
ʧ
ʪ
ʠ
ʯ
ʥ

ʘ
 
ʦ
ʮ
ʽ
ʥ
ʢ
ʘ

,
 
ʙ
ʘ
ʣ
ʠ

 

ʆʩʥʦʚʥʘ  

ʩʠʨʦʚʠʥʘ, % 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ  

ɹɺʂ, %. 

 

ʘ) 

ʙ 
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ʜʝ, ʘ̔ ï ʢʦʝʬʽʮʽʻʥʪʠ; 

ʭ ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ,%; 

ʫï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ɹɺʂ, %. 

 

ʂʦʥʪʨʦʣʴ: 

 

ʈʝʮʝʧʪʫʨʠ 2, 3, 4: 

 

ʈʝʮʝʧʪʫʨʠ 9, 10, 11: 

 

ʇʦʭʠʙʢʘ ʦʙʯʠʩʣʝʥʴ: ů1=0,01%. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4. 

1. ʇʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʝʡ çʷʣʦʚʠʯʠʡ 

ʞʠʨ Ĭ ʨʦʩʣʠʥʥʘ ʦʣʽʷè. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 25% ʢʫʧʘʞʫ ʷʣʦʚʠʯʦʛʦ 

ʞʠʨʫ ʟ ʣʣʷʥʦʶ ʦʣʽʻʶ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 ʜʦ ʩʢʣʘʜʫ ɹɺʂ ʟʘʙʝʟʧʝʯʠʪʴ 

ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʦʟʠʮʽʾ ʽ ʜʦʟʚʦʣʠʪʴ ʟʙʘʛʘʪʠʪʠ 

ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ ʝʩʩʝʥʮʽʘʣʴʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʚ ʾʭ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

2. ɼʦʩʣʽʜʞʝʥʦ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʚʥʝʩʝʥʥʷ ɹɺʂ ʫ ʬʘʨʰʝʚʽ ʩʠʩʪʝʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʨʦʟʜʽʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ɹɺʂ ʜʦ 
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ʤô̫ ʩʥʦʛʦ ʬʘʨʰʫ ʜʦʮʽʣʴʥʦ ʩʫʤʽʰ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʫ ʪʘ ʙʦʨʦʰʥʘ ʥʘʩʽʥʥʷ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʧʦʧʝʨʝʜʥʴʦ ʛʽʜʨʘʪʫʚʘʪʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʝʣʶ. ɯʥʰʠʡ ʩʧʦʩʽʙ 

ʚʥʝʩʝʥʥʷ ɹɺʂ ʧʝʨʝʜʙʘʯʘʻ ʧʦʧʝʨʝʜʥʻ ʦʪʨʠʤʘʥʥʷ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʦʩʥʦʚʽ ɹɺʂ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ɹɺʂ ʥʘ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʫ ʦʮʽʥʢʫ 

ʤô̫ʩʥʠʭ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʥʘʡʢʨʘʱʽ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ ʟʨʘʟʢʽʚ ʟ 

ʚʤʽʩʪʦʤ ɹɺʂ 25-35%.  

4. ʇʦʙʫʜʦʚʘʥʦ ʜʚʦ- ʪʘ ʪʨʠʚʠʤʽʨʥʽ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʽʟʘʮʽʾ, ʚʽʜ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʩʥʦʚʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ɹɺʂ ʫ ʨʝʮʝʧʪʫʨʽ, ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʫʤʦʚʠ, ʧʨʠ 

ʷʢʠʭ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʻ ʥʘʡʢʨʘʱʠʭ ʟʥʘʯʝʥʴ. 

 

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʚʠʩʚʽʪʣʝʥʽ ʫ 

ʧʫʙʣʽʢʘʮʽʷʭ (Kotlyar, Goncharenko & Topchiy, 2016; Kotliar et al., 2018; 

Topchii, Kotliar, Honcharenko, Petryna, & Tarasiuk, 2019). 
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ʈʆɿɼɯʃ 5. ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʇʆʉɯʏɽʅʀʍ 

ʅɸʇɯɺʌɸɹʈʀʂɸʊɯɺ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ɰʍ ʗʂɯʉʅʀʍ 

ʇʆʂɸɿʅʀʂɯɺ 

5.1. ʈʦʟʨʦʙʢʘ ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ 

ɸʥʘʣʽʟ ʨʠʥʢʫ ʤôʷʩʘ ʽ ʤôʷʩʥʠʭ ʚʠʨʦʙʚ̔ (ʂʦʚʽʥʴʢʦ, ʂʦʚʘʣʴʩʢʘ, &  

ɭʤʙʝʨʛʝʥʦʚʘ, 2016), ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʞʠʚʯʦʛʦ ʧʦʧʠʪʫ ʥʘ 

ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʮʝʡ ʚʠʜ ʤô̫ ʩʥʠʭ 

ʚʠʨʦʙʽʚ ʢʦʨʠʩʪʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤ ʧʦʧʠʪʦʤ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʽ ʚʠʨʦʙʥʠʢʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʻ ʢʦʤʙʽʥʫʚʘʥʥʷ ʪʚʘʨʠʥʥʦʾ ʪʘ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʤʝʪʦʶ 

ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʩʪʘʯʽ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʥʫʪʨʽʻʥʪʽʚ, ʟʙʘʛʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʨʦʟʚʠʪʢʫ ʥʘʧʨʘʚʣʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʰʽʩʪʴ 

ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʽʜʩʦʪʢʦʚʠʤ ʚʤʽʩʪʦʤ ɹɺʂ 25, 30 ʪʘ 

35% (ʪʘʙʣʠʮʷ 5.1.) ʪʘ ʜʚʦʤʘ ʚʘʨʽʘʥʪʘʤʠ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ï ʢʦʤʙʽʥʘʮʽʻʶ 

ʤôʷʩʘ ʢʫʨʷʯʦʛʦ ʪʘ ʩʚʠʥʠʥʠ ʫ ʨʽʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʪʘ ʩʚʠʥʠʥʠ ʽ ʷʣʦʚʠʯʠʥʠ. 

ʊʘʙʣʠʮʷ 5.1. ʈʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʤʽʩʪʦʤ ɹɺʂ 

ʉʠʨʦʚʠʥʘ 
ɺʘʨʽʘʥʪ ʨʝʮʝʧʪʫʨʠ 

ʢʦʥʪʨʦʣʴ ˉ 1 ˉ 2 ˉ 3 ˉ 4 ˉ 5 ˉ 6 

 ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ ʥʘ 100 ʢʛ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ, ʢʛ 

ʉʚʠʥʠʥʘ ʥʝʞʠʨʥʘ 28,5 30 27,5 25 30 27,5 25 

ʄôʷʩʦ ʢʫʨʷʯʝ 28,5 30 27,5 25 - - - 

ʗʣʦʚʠʯʠʥʘ - - - - 30 27,5 25 

ɹɺʂ, ʚ ʪ.ʯ.: - 25 30 35 25 30 35 

 ʉʂʉ - 4,0 4,8 5,6 4,0 4,8 5,6 

 ʚʦʜʘ 15,0 16 19,2 22,4 16 19,2 22,4 

 
ʢʫʧʘʞ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ ʟ 

ʣʣʷʥʦʶ ʦʣʽʻʶ (1:1) 
- 5 6 7 5 6 7 

ʄʝʣʘʥʞ ʘʙʦ ʷʡʮʷ 2,0 2 2 2 2 2 2 

ʎʠʙʫʣʷ ʨʽʧʯʘʩʪʘ ʩʚʽʞʘ 2,0 2 2 2 2 2 2 

ʄʦʨʢʚʘ 5,0 5 5 5 5 5 5 

ʍʣʽʙ ʧʰʝʥʠʯʥʠʡ 13,0 - - - - - - 

ʉʫʭʘʨʽ ʧʘʥʽʨʫʚʘʣʴʥʽ 4,75 - - - - - - 

ɹʦʨʦʰʥʦ ʣʣʷʥʝ ʜʣʷ ʧʘʥʽʨʫʚʘʥʥʷ - 4,75 4,75 4,75 4,75 4,75 4,75 

ʉʽʣʴ ʢʫʭʦʥʥʘ 1,2 1,2 1,2 1,2 1,2 1,2 1,2 

ʇʝʨʝʮʴ ʯʦʨʥʠʡ ʤʝʣʝʥʠʡ 0,05 0,05 0,05 0,05 0,05 0,05 0,05 

ʈʘʟʦʤ 100 100 100 100 100 100 100 
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʦʟʨʦʙʢʘ ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʨʦʟʛʣʷʜʘʣʘʩʷ, ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ ʩʪʨʘʚ ʙʝʟ ʛʣʶʪʝʥʫ, ʫ 

ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨʘʭ ʚʠʢʣʶʯʝʥʦ ʚʩʽ ʤʦʞʣʠʚʽ ʜʞʝʨʝʣʘ ʛʣʶʪʝʥʫ, ʟʦʢʨʝʤʘ 

ʭʣʽʙ ʧʰʝʥʠʯʥʠʡ ʪʘ ʧʘʥʽʨʫʚʘʣʴʥʽ ʩʫʭʘʨʽ. 

ɹʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʫ ʢʦʤʧʦʟʠʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʥʦʩʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʛʦʪʦʚʘʥʦʾ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʨʦʟʜʽʣʴʥʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʠ 

ʯʦʤʫ ʫ ʚʠʧʘʜʢʫ ʨʦʟʜʽʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʽʥʛʨʝʜʽʻʥʪʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʂʉ ʫ ʚʠʛʣʷʜʽ ʛʝʣʶ, ʘ ʨʦʩʣʠʥʥʦ ʾʦʣʽʾ ʪʘ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ - ʫ 

ʚʠʛʣʷʜʽ ʢʫʧʘʞʫ (ʨʦʟʜʽʣ 4.2.). 

 

5.2. ɺʠʚʯʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ 

ʆʩʥʦʚʫ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʤʦʜʝʣʴʦʚʘʥʠʭ ʭʘʨʯʦʚʠʭ 

ʨʝʮʝʧʪʫʨ ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ ʧʨʠʥʮʠʧ, ʟʛʽʜʥʦ ʷʢʦʛʦ ʥʦʚʠʡ ʧʨʦʜʫʢʪ ʟʘʙʝʟʧʝʯʫʻ 

ʦʨʛʘʥʽʟʤ ʘʥʘʙʦʣʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʙʝʟ ʘʥʦʤʘʣʽʡ ʙʽʦʩʠʥʪʝʟʫ ʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʢʠʩʣʝʥʥʷ, ʢʦʤʧʝʥʩʫʶʯʦʛʦ ʝʥʝʨʛʦʚʠʪʨʘʪʠ 

ʦʨʛʘʥʽʟʤʫ, ʨʦʟʧʘʜʫ ʙʽʣʢʽʚ ʪʢʘʥʠʥ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʧʨʠʥʮʠʧʦʤ ʜʣʷ ʢʦʞʥʦʛʦ 

ʤʘʢʨʦʥʫʪʨʽʻʥʪʘ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʝʪʘʣʦʥʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʫʤʦʚʠ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʫ 

ʭʘʨʯʫʚʘʥʥʷ. ʊʦʤʫ ʤʦʜʝʣʶʚʘʥʥʷ ʥʫʪʨʽʻʥʪʥʦʾ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʨʝʮʝʧʪʫʨ 

ʧʝʨʝʜʙʘʯʘʻ ʤʽʥʽʤʽʟʘʮʽʶ ʚʽʜʭʠʣʝʥʴ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ ʚ ʥʠʭ 

ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ. 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʱʦʜʦ ʥʦʨʤ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʚ 

ʦʩʥʦʚʥʠʭ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥʘʭ ʽ ʝʥʝʨʛʽʾ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʅʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ 

ˉ 1073 (2017), ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʩʝʨʝʜʥ ̒ ʟʥʘʯʝʥʥʷ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʫ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥʘʭ ʜʣʷ I - III ʛʨʫʧ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ 

(ɼʦʜʘʪʦʢ ɾ). ʍʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʩʢʦʨʫ ï 

ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʥʫʪʨʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʨʦʙʘʭ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʦʨʤʘʤ (ʏʝʨʝʚʢʦ ʪʘ ʽʥ., 2017). ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 

5.2. 
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ʊʘʙʣʠʮʷ 5.2. ʍʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ 

ʅʫʪʨʽʻʥʪʠ 

ʉʝʨʝʜʥʷ 

ʜʦʙʦʚʘ 

ʧʦʪʨʝʙʘ ʚ 

ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥʘʭ 

ɺʤʽʩʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ 100 ʛ ʧʨʦʜʫʢʪʫ, % ɯʥʪʝʛʨʘʣʴʥʠʡ ʩʢʦʨ, % 

ʈʝʮʝʧʪʫʨʠ ʇʅʌ ʈʝʮʝʧʪʫʨʠ ʇʅʌ 

ˉ 1 ˉ 2 ˉ 3 ˉ 4 ˉ 5 ˉ 6 ˉ 1 ˉ 2 ˉ 3 ˉ 4 ˉ 5 ˉ 6 

ɹʽʣʢʠ,% 76 15,7Ñ0,3 14,5Ñ0,5 14,3Ñ0,6 19,2Ñ0,6 18,9Ñ0,2 18,6Ñ0,4 20,66 19,08 18,82 25,53 24,87 24,47 

ɾʠʨʠ,% 79 14,8Ñ0,6 15,1Ñ0,4 15,9Ñ0,3 16,2Ñ0,1 15,7Ñ0,2 15,6Ñ0,3 18,73 19,11 20,13 21,01 19,87 19,75 

ɺʫʛʣʝʚʦʜʠ,

% 
355 9,9Ñ0,2 11,4Ñ0,3 13,5Ñ0,2 8,1Ñ0,2 9,9Ñ0,1 11,3Ñ0,4 2,79 3,21 3,80 2,25 2,73 3,18 

 
ʄʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ 

ʤʛ/100ʛ % 

ʂʘʣʴʮʽʡ 1150 3,73Ñ0,1 3,81Ñ0,2 3,98Ñ0,2 2,64Ñ0,1 2,71Ñ0,1 2,79Ñ0,1 0,32 0,33 0,35 0,23 0,24 0,24 

ʄʘʛʥʽʡ 450 26,45Ñ0,4 28,12Ñ0,5 29,94Ñ0,3 34,04Ñ0,3 36,31Ñ0,4 37,95Ñ0,5 5,88 6,25 6,65 7,56 8,07 8,43 

ɿʘʣʽʟʦ 16 2,67Ñ0,1 2,65Ñ0,2 2,64Ñ0,1 3,97Ñ0,1 3,74Ñ0,1 2,92Ñ0,1 16,69 16,56 16,50 24,81 23,38 18,25 

ʎʠʥʢ 14 0,61Ñ0,0 0,64Ñ0,0 0,68Ñ0,0 0,67Ñ0,0 0,71Ñ0,0 0,78Ñ0,0 4,36 4,57 4,86 4,79 5,07 5,57 

 
ɺʽʪʘʤʽʥʠ 

ʤʛ(ʤʢʛ)/100ʛ % 

ɽ, ʤʛ 15 0,07 0,1 0,2 0,08 0,2 0,3 0,47 0,67 1,33 0,47 1,33 2,00 

ʉ, ʤʛ 75 0,2 0,3 0,4 0,1 0,2 0,3 0,27 0,40 0,53 0,13 0,27 0,40 

ɺ9, ʤʢʛ 400 9,3 11,2 14,8 9,7 11,4 15,1 2,33 2,80 3,70 2,43 2,85 3,78 

ɺ6, ʤʛ 1,9 0,01 0,02 0,02 0,02 0,02 0,02 0,53 1,1 1,1 1,1 1,1 1,1 

ʈʈ, ʤʛ 19 6,1 6,2 6,2 5,4 5,6 5,7 32,11 32,63 32,63 28,42 29,47 30,00 

ɺ5, ʤʛ 5 0,49 0,51 0,54 0,51 0,53 0,55 9,8 10,20 10,80 10,20 10,60 11,00 

ɺ2, ʤʛ 1,8 0,12 0,14 0,14 0,13 0,15 0,17 6,67 7,78 7,78 7,22 8,33 9,44 

ɺ1, ʤʛ 1,4 0,06 0,06 0,07 0,08 0,09 0,09 4,29 4,29 3,89 4,44 5,0 5,0 

 
ɽʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ, ʢʢʘʣ 

2444 242 246 253 262 264 267 9,90 10,07 10,35 10,72 10,80 10,92 
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ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ 5.2. ʨʦʟʨʦʙʣʝʥʽ ʨʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʦʨʛʘʥʽʟʤʫ ʫ ʙʽʣʢʘʭ ʥʘ 18-

25%, ʫ ʞʠʨʘʭ ï ʥʘ 18-20%. ɺʤʽʩʪ ʟʘʣʽʟʘ ʫ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨʘʭ 

ʟʘʜʦʚʦʣʴʥʷʻ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʥʘ 17-25%. ʄʦʞʝʤʦ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʬʦʣʘʪʽʚ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ɹɺʂ ʫ ʨʝʮʝʧʪʫʨʘʭ, ʱʦ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ ʫ ʙʦʨʦʰʥʽ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ, ʦʩʦʙʣʠʚʦ ʫ ʙʦʨʦʰʥʽ ʟ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ. ʇʽʜʚʠʱʫʻʪʴʩʷ ʪʘʢʦʞ ʚʤʽʩʪ 

ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʈʈ), ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʥʘ 28-33%. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ 

ʙʽʣʢʽʚ (ʪʘʙʣʠʮʷ 5.3.) ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ 

(ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʢʦʞʥʦʾ ʟ ʘʤʽʥʦʢʠʩʣʦʪ ʚʽʜʥʦʩʥʦ ʾʾ ʚʤʽʩʪʫ ʚ ʽʜʝʘʣʴʥʦʤʫ 

ʙʽʣʢʫ), ʂʈɸʉ (ʨʽʟʥʠʮʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʽ 

ʩʢʦʨʫ ʣʽʤʽʪʫʶʯʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ) ʪʘ, ʚʣʘʩʥʝ, ɹʎ: 

ˎˣ ρππ̠ ˝ˍȟ˞ %    (5.1.) 

ʊʘʙʣʠʮʷ 5.3. ʇʦʢʘʟʥʠʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʘʤʽʥʦʢʠʩʣʦʪʠ 

ɺʤʽʩʪ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʇʅʌ ʟ ɹɺʂ, ʛ/100ʛ ʙʽʣʢʘ* ɹʽʣʦʢ 

ʌɸʆ

/ɺʆɿ 
ʈʝʮʝʧʪʫʨʠ ʇʅʌ 

ʢʦʥʪʨʦʣʴ ˉ 1 ˉ 2 ˉ 3 ˉ 4 ˉ 5 ˉ 6 

ʅʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ 

ɺʘʣʽʥ 5,6 5,4 5,2 5,1 5,5 5,3 5,2 5,0 

ɯʟʦʣʝʡʮʠʥ 4,2 4,2 4,0 3,9 4,2 4,1 3,9 4,0 

ʃʝʡʮʠʥ 7,9 7,7 7,6 7,4 7,7 7,5 7,1 7,0 

ʃʽʟʠʥ 8,5 8,1 8,0 7,8 8,2 8,1 7,9 5,5 

ʄʝʪ̔ʦʥʽʥ+ʮʠʩʪʠʥ 3,8 3,6 3,4 3,3 3,5 3,4 3,3 3,5 

ʊʨʝʦʥʽʥ 4,3 4,2 4,0 3,8 4,2 4,1 3,9 4,0 

ʊʨʠʧʪʦʬʘʥ 1,5 1,3 1,2 1,1 1,4 1,3 1,2 1,0 

ʌʝʥʽʣʘʣʘʥʽʥ+ 

ʪʠʨʦʟʠʥ 
7,8 7,4 7,3 7,0 7,4 7,2 7,1 6,0 

ʉʫʤʘ ʅɸʂ 43,6 41,9 40,7 39,0 42,2 41,0 39,6 36,0 

ʂʈɸʉ, % 17,75 13,37 15,13 14,50 17,88 17,13 15,63 0 

ɹʎ, % 82,25 86,63 84,87 85,50 82,12 82,87 84,37 100 

*n=3; PÓ0,85 

ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʙʽʞʥʦʩʪʽ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ (ʂʈɸʉ) ʧʦʢʘʟʫʻ 

ʥʘʜʣʠʰʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʜʧʦʚʽʜʥʦ, ʯʠʤ ʤʝʥʰʘ 

ʚʝʣʠʯʠʥʘ ʂʈɸʉ, ʪʠʤ ʚʠʱʘ ʷʢʽʩʪʴ ʙʽʣʢʘ. ʇʦʢʘʟʥʠʢ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ 

ʜʝʤʦʥʩʪʨʫʻ ʩʪʫʧʽʥʴ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʢʘ 
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ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ʗʢ ʙʘʯʠʤʦ, ʩʫʪʪʻʚʠʭ ʟʤʽʥ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʧʨʦʪʝ, ʚʩʝ ʞ ʤʦʞʝʤʦ  ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʜʝʷʢʝ ʧʦʢʨʘʱʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʥʘʜʣʠʰʢʫ ʦʢʨʝʤʠʭ ʟ ʥʠʭ ʪʘ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʤʽʩʪʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʌɸʆ/ɺʆɿ ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ï ʧʽʜʚʠʱʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʚʠʨʦʙʽʚ ʟ 82,25% (ʢʦʥʪʨʦʣʴ) ʜʦ 86,63% (ʨʝʮʝʧʪʫʨʘ ˉ1). 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨ 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 5.4. 

ʊʘʙʣʠʮʷ 5.4. ɾʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʈʝʮʝʧʪʫʨʠ 

ʇʅʌ 

ɺʤʽʩʪ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, % 

ʅɾʂ ʄɾʂ ʇʅɾʂ 
ɤ-6 

ʇʅɾʂ 

ɤ-3 

ʇʅɾʂ 
ɤ-6:ɤ-3 

ˉ1 34,04 33,78 32,18 25,33 6,85 3,70:1 

ˉ2 33,84 33,27 32,89 26,05 6,84 3,81:1 

ˉ3 33,76 31,19 35,05 28,22 6,83 4,13:1 

ˉ4 33,65 36,61 29,74 22,66 7,08 3,20:1 

ˉ5 35,08 36,80 28,12 21,77 6,35 3,43:1 

ˉ6 37,47 35,93 26,69 21,01 5,68 3,70:1 

ʂʦʥʪʨʦʣʴ 45,67 44,94 9,39 8,41 0,98 8,6:1 

ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ 5.4. ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ɤ-6:ɤ-3 ʨʦʟʨʦʙʣʝʥʽ 

ʨʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ 

ʜʽʻʪʦʣʦʛʘʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 4:1 (ʇʘʚʣʦʮʴʢʘ, ɼʫʜʝʥʢʦ, ʃʝʚʽʪʽʥ, ʪʘ ʽʥ., 2017). 

 

5.3. ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʣʝʞʘʪ ɹ ʜʦ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ. ɼʦ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʣʝʞʘʪʴ ʪʽ 

ʧʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʝʥʩʦʨʥʫ 

ʩʠʩʪʝʤʫ ʣʶʜʠʥʠ (ʦʨʛʘʥʠ ʯʫʪʪʷ)  ̔ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʠʤʠ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ̒ʩʤʘʢ ʪʘ ʟʘʧʘʭ ʧʨʦʜʫʢʪʫ, ʜʘʥʽ 

ʧʘʨʘʤʝʪʨʠ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʫ ʘʙʦ ʪʦʯʥʦʤʫ ʚʠʤʽʨʶʚʘʥʥʶ, ʪʦʤʫ ʾʭ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ . ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ 
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ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ,  ̒ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʜʦ ʩʧʦʞʠʚʘʥʥʷ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʘʶʪʴ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʦʜʫʢʪ ʪʘ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʮʝʧʪʫʨʠ ʪʘ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 

ʆʮʽʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨ ʇʅʌ 

ʧʨʦʚʦʜʠʣʘʩʷ ʜʝʛʫʩʪʘʮʽʡʥʦʶ ʢʦʤʽʩʽʻʶ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʠʣʠ ʚʠʢʣʘʜʘʯʽ ʪʘ 

ʩʪʫʜʝʥʪʠ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʤô̫ ʩʘ ʪʘ ʤô̫ ʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʅʋʍʊ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʟʥʘʯʘʣʠ ʚ ʮʽʣʦʤʫ, 

ʘ ʧʦʪʽʤ ʚ ʨʦʟʨʽʟʘʥʦʤʫ ʧʨʦʜʫʢʪʽ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

- ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ (ʩʪʨʫʢʪʫʨʫ  ̔ʨʦʟʧʦʜʽʣ ʽʥʛʨʝʜʽʻʥʪʽʚ); 

- ʢʦʣʽʨ ï ʚʽʟʫʘʣʴʥʦ ʥʘ ʱʦʡʥʦ ʟʨʦʙʣʝʥʦʤʫ ʨʦʟʨʽʟʽ ʧʨʦʜʫʢʪʽʚ; 

- ʟʘʧʘʭ (ʘʨʦʤʘʪ), ʩʤʘʢ  ̔ʩʦʢʦʚʠʪʽʩʪʴ ï ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʦʜʨʘʟʫ 

ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʾʭ ʥʘʨʽʟʘʣʠ ʰʤʘʪʦʯʢʘʤʠ; ʚʠʟʥʘʯʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʘʷʚʥʽʩʪʴ 

ʩʪʦʨʦʥʥʴʦʛʦ ʟʘʧʘʭʫ, ʧʨʠʩʤʘʢʫ, ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʘʨʦʤʘʪʫ ʧʨʷʥʦʩʪʝʡ  ̔

ʩʦʣʦʥʽʩʪʴ; 

- ʢʦʥʩʠʩʪʝʥʮʽʶ ʧʨʦʜʫʢʪʫ ï ʥʘʜʘʚʣʶʚʘʥʥʷʤ, ʨʦʟʨʽʟʘʥʥʷʤ, 

ʨʦʟʤʘʟʫʚʘʥʥʷʤ (ʚʩʪʘʥʦʚʣʶʶʯʠ ʱʽʣʴʥʽʩʪʴ, ʥʽʞʥʽʩʪʴ, ʢʨʠʭʥʽʩʪʴ  ̔ʦʜʥʦʨʽʜʥʽʩʪʴ 

ʤʘʩʠ). 

ʆʮʽʥʶʚʘʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʧô̫ ʪʠʙʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ: 

5 ï ʚʽʜʤʽʥʥʘ ʷʢʽʩʪʴ; 4 ï ʜʦʙʨʘ; 3 ï ʟʘʜʦʚʽʣʴʥʘ; 2 ï ʧʦʛʘʥʘ; 1 ï ʜʫʞʝ 

ʧʦʛʘʥʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ ʦʮʽʥʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ 5.5. 

ʊʘʙʣʠʮʷ 5.5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʇʅʌ (ʚ ʙʘʣʘʭ) 

ʈʝʮʝʧʪʫʨʠ 

ʇʅʌ 

ʇʦʢʘʟʥʠʢ 

ɿʦʚʥʽʰ-

ʥʽʡ 

ʚʠʛʣʷʜ 

ʂʦʣʽʨ ʉʤʘʢ ɿʘʧʘʭ 
ʂʦʥʩʠʩ-

ʪʝʥʮʽʷ 

ɺʠʛʣʷʜ 

ʥʘ 

ʨʦʟʨʽʟʽ 

ʆʮʽʥʢʘ 

1 2 3 4 5 6 7 8 

ˉ1 5 5 5 5 5 5 5 

ˉ2 5 5 4 5 4 5 4,7 

ˉ3 5 5 5 5 5 5 5 
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ɿʘʢ̔ʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 5.5. 

1 2 3 4 5 6 7 8 

ˉ4 5 5 4 5 5 5 4,8 

ˉ5 3 5 3 5 3 4 3,8 

ˉ6 5 5 5 5 5 5 5 

ʂʦʥʪʨʦʣʴ 5 5 5 5 4 5 4,8 
 

ɼʝʪʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʦʙʣʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ  ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ 5.6. 

ʊʘʙʣʠʮʷ 5.6. ʆʧʠʩ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʇʦʢʘʟʥʠʢ 
ʈʝʮʝʧʪʫʨʠ ʇʅʌ 

ʢʦʥʪʨʦʣʴ ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 ˉ6 

ɿʦʚʥʽʰʥʽʡ

ʚʠʛʣʷʜ 

ʌʦʨʤʘ ʦʚʘʣʴʥʘ, ʧʦʚʝʨʭʥʷ ʨʽʚʥʦʤʽʨʥʦ ʧʘʥʽʨʦʚʘʥʘ, ʙʝʟ ʨʦʟʽʨʚʘʥʠʭ 

ʘʙʦ ʟʣʘʤʘʥʠʭ ʢʨʘʾʚ 

ɺʠʛʣʷʜ ʥʘ 

ʨʦʟʨʽʟʽ 

ʈʽʚʥʦʤʽʨʥʦ ʟʤʽʰʘʥʘ ʦʜʥʦʨʽʜʥʘ 

ʤʘʩʘ* 

ʈʽʚʥʦʤʽʨʥʦ ʟʤʽʰʘʥʘ ʤʘʩʘ, 

ʟʘʙʘʛʘʪʦ ʚʦʣʦʛʠ 

ʂʦʥʩʠʩ-

ʪʝʥʮʽʷ 
ʅʽʞʥʘ, ʩʦʢʦʚʠʪʘ, ʥʝ ʢʨʠʭʢʘ ɿʣʝʛʢʘ ʤʘʩʪʢʘ, ʚʦʣʦʛʘ 

ʂʦʣʽʨ 

ɺʣʘʩʪʠʚʠʡ 

ʜʘʥʦʤʫ 

ʚʠʜʫ 

ʧʨʦʜʫʢʪʫ 

ʊʝʤʥʫʚʘʪʠʡ, ʥʘʩʠʯʝʥʠʡ 

ʉʤʘʢ 

ɺʣʘʩʪʠʚʠʡ 

ʜʦʙʨʦʷʢʽʩ-

ʥʦʤʫ ʤôʷʩʫ 

ʟ ʮʠʙʫʣʝʶ ʽ 

ʩʧʝʮʽʷʤʠ 

ɺʣʘʩʪʠʚʠʡ ʜʦʙʨʦʷʢʽʩʥʦʤʫ ʤôʷʩʫ ʟ ʮʠʙʫʣʝʶ ʽ 

ʩʧʝʮʽʷʤʠ, ʟʣʝʛʢʘ ʚʽʜʯʫʚʘʻʪʴʩʷ ʧʨʠʻʤʥʠʡ ʧʨʠʩʤʘʢ 

ʥʘʩʽʥʥʷ 

ɿʘʧʘʭ ʇʨʠʻʤʥʠʡ ʘʨʦʤʘʪ, ʚʣʘʩʪʠʚʠʡ ʜʘʥʦʤʫ ʧʨʦʜʫʢʪʫ 

ʆʮʽʥʢʘ 4,8 5 4,7 5 4,8 3,8 5 

*ɼʦʧʫʩʪʠʤʘ ʥʘʷʚʥʽʩʪʴ ʚʠʜʠʤʠʭ ʚʢʣʶʯʝʥʴ ʩʧʝʮʽʡ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʝʮʝʧʪʫʨʦʶ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʾ ʜʝʛʫʩʪʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʩʽʯʝʥʽ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟ ʚʤʽʩʪʦʤ ɹɺʂ ʤʘʶʪʴ ʧʨʠʻʤʥʠʡ ʩʤʘʢ, ʚʣʘʩʪʠʚʠʡ 

ʜʦʙʨʦʷʢʽʩʥʦʤʫ ʤôʷʩʫ ʟ ʮʠʙʫʣʝʶ ʽ ʩʧʝʮʽʷʤʠ ʟ ʣʝʛʢʠʤ ʧʨʠʻʤʥʠʤ ʧʨʠʩʤʘʢʦʤ 

ʥʘʩʽʥʥʷ. ɿʨʘʟʢʠ ʤʘʶʪʴ ʨʽʚʥʦʤʽʨʥʦ ʧʘʥʽʨʦʚʘʥʫ ʙʦʨʦʰʥʦʤ ʧʦʚʝʨʭʥʶ, ʙʝʟ 

ʨʦʟʽʨʚʘʥʠʭ ʘʙʦ ʟʣʘʤʘʥʠʭ ʢʨʘʾʚ, ʩʦʢʦʚʠʪʽ, ʥʝ ʢʨʠʭʢʽ. ɻʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ ʦʮʽʥʢʠ ʟ ʨʦʟʧʦʜʽʣʦʤ ʟʘ ʩʢʣʘʜʦʤ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʧʨʦʬʽʣʦʛʨʘʤʘʭ 5.1. ʪʘ 5.2. 
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ʈʠʩ.5.1. ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʨʝʮʝʧʪʫʨʠ 

ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʤô̫ ʩʘ ʢʫʨʷʯʦʛʦ 

 

ʈʠʩ.5.2. ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʨʝʮʝʧʪʫʨʠ 

ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʷʣʦʚʠʯʠʥʠ 

 

5.4. ɺʧʣʠʚ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʉʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥ ̔ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʚʝʜʽʥʢʫ ʭʘʨʯʦʚʦʾ 

ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʩʪʘʥʫ ʥʘʧʨʫʞʝʥʥ ̫ʚ ʧʨʦʮʝʩʽ ʜʦʢʣʘʜʘʥʥʷ ʟʫʩʠʣʴ. ʆʜʥʽʻʶ ʟ 

ʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ ʻ ʟʩʫʚʥʽ 

ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ - ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ, ʝʬʝʢʪʠʚʥʘ ʚ'ʷʟʢʽʩʪʴ. 

ɽʬʝʢʪʠʚʥʘ ʚ'ʷʟʢʽʩʪʴ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʱʦ ʦʧʠʩʫʻ ʨʽʚʥʦʚʘʞʥʠʡ ʩʪʘʥ ʤʽʞ 

6

8

10
ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʂʦʣʽʨ 

ɿʘʧʘʭ 

ʂʦʥʩʠʩʪʝʥʮʽʷ 

ʉʤʘʢ 

ʉʦʢʦʚʠʪʽʩʪʴ 

ʂʦʥʪʨʦʣʴ ˉ1 ˉ2 ˉ3 

6

8

10
ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʂʦʣʽʨ 

ɿʘʧʘʭ 

ʂʦʥʩʠʩʪʝʥʮʽʷ 

ʉʤʘʢ 

ʉʦʢʦʚʠʪʽʩʪʴ 

ʂʦʥʪʨʦʣʴ ˉ4 ˉ5 ˉ6 
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ʧʨʦʮʝʩʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚ ʩʪʘʣʦʤʫ ʧʦʪʦʮʽ (ʂʘʨʧʝʥʢʦ, 

2013).  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʽ ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ ɹɺʂ ʫ ʨʝʮʝʧʪʫʨʘʭ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʝʬʝʢʪʠʚʥʦʾ 

ʚôʷʟʢʦʩʪʽ (ʨʠʩ. 5.3.), ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʾ 

ʚʦʣʦʛʠ ʚ ʩʠʩʪʝʤʽ, ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ - ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥ ̔ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ 

ʬʘʨʰʫ. 

 

ʈʠʩ. 5.3. ɿʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʚôʷʟʢʦʪ ̔ ʬʘʨʰʫ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʽʜ ʚʤʽʩʪʫ ɹɺʂ 

ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʘ ʟʽ ʟʤʽʥʦʶ ʧʨʦʩʪʦʨʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʬʘʨʰʫ (ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ). ɿʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʙʽʣʢʦʚʦ-

ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʚ ʩʪʨʫʢʪʫʨʫ ʧʦʪʨʘʧʣʷʶʪʴ ʛʽʜʨʘʪʦʚʘʥʽ ʙʽʣʢʠ, 

ʢʣʽʪʢʦʚʠʥʘ. ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʢʦʣʦʾʜʥʘ ʩʠʩʪʝʤʘ, ʩʬʦʨʤʦʚʘʥʘ ʟʘ 

ʨʘʭʫʥʦʢ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʥʘʙʨʷʢʣʠʭ ʨʝʯʦʚʠʥ ʽ ʛʽʜʨʦʬʽʣʴʥʦʾ ʦʙʦʣʦʥʢʠ 

ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʬʘʨʰʫ. ʋʪʚʦʨʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʧʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʥʘ ʩʽʪʢʘ 

ʤʘʻ ʝʣʘʩʪʠʯʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʟʛʠʥʘʪʠʩʷ ʽ ʟʛʦʨʪʘʪʠʩʷ, ʥʘʜʘʶʯʠ ʤʝʥʰʠʡ ʦʧʽʨ 

ʟʦʚʥʽʰʥʴʦʤʫ ʚʧʣʠʚʫ (ʉʘʬʨʦʥʦʚʘ, ɽʨʤʦʰ, ɽʚʪʫʭʦʚʘ, & ʂʘʤʦʟʘ, 2015). 

ɺʘʞʣʠʚʦʶ ʨʝʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ  ̒ʘʜʛʝʟʽʷ 

ï ʧʨʠʣʠʧʘʥʥʷ ʧʨʦʜʫʢʪʫ ʜʦ ʤʘʪʝʨʽʘʣʫ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʧʦʚʝʨʭʥʝʚʦʤʫ ʢʦʥʪʘʢʪʽ 

ʘʙʦ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʟʣʠʧʘʥʥʷ ʧʦʚʝʨʭʥʽ ʜʚʦʭ ʨʽʟʥʦʨʽʜʥʠʭ ʪʽʣ. ɸʜʛʝʟʽʷ 
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ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʫʩʠʣʣʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʤʘʪʝʨʽʘʣʽʚ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʢʦʥʪʘʢʪʫ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤʫ ʚʽʜʨʠʚʽ ʘʙʦ ʟʩʫʚʽ. 

 

ʈʠʩ. 5.4. ɿʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʚôʷʟʢʦʪʽ ʬʘʨʰʫ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʽʜ ʚʤʽʩʪʫ ɹɺʂ 

ʋ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤ'ʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʘʜʛʝʟʽʷ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʤʦʤʝʥʪ ʬʦʨʤʫʚʘʥʥʷ ʢʠʨʦʙʽʚ ʥʘ ʢʦʪʣʝʪʥʠʭ ʘʚʪʦʤʘʪʘʭ. ʇʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʘʜʛʝʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʘʨʰ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʧʦʢʘʟʘʚ 

ʘʜʛʝʟʽʡʥʠʡ ʪʠʧ ʚʽʜʨʠʚʫ (ʧʦ ʤʝʞʽ ʢʦʥʪʘʢʪʫ)  ̔ʥʘʡʙʽʣʴʰʫ ʘʜʛʝʟʽʡʥʫ ʟʜʘʪʥʽʩʪʴ. ɺ 

ʪʦʡ ʯʘʩ, ʷʢ ʫ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨʘʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʟʥʠʞʫʚʘʚʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ɹɺʂ. ɼʠʥʘʤʽʥʘ ʟʤʽʥʠ 

ʜʦʩʣʽʜʞʝʥʠʭ ʨʝʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʤʽʩʪʫ ɹɺʂ ʧʦʜʽʙʥʘ ʜʣʷ 

ʨʝʮʝʧʪʫʨ ʷʢ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ ʤô̫ ʩʘ ʢʫʨʷʯʦʛʦ, ʪʘʢ ʽ ʥʘ ʦʩʥʦʚʽ ʩʚʠʥʠʥʠ ʪʘ 

ʷʣʦʚʠʯʠʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʪʘʢʦʞ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ï ʫ ʨʝʮʝʧʪʫʨʘʭ ʟ ʙʽʣʴʰʠʤ 

ʚʤʽʩʪʦʤ ɹɺʂ ʢʦʥʩʠʩʪʝʥʮʽʷ ʩʪʘʻ ʙʽʣʴʰ ʧʣʘʩʪʠʯʥʦʶ, ʦʜʥʦʨʽʜʥʦʶ, ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʢʨʠʭʢʽʩʪʴ ʪʘ ʣʠʧʢʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦ ʾ ʢʦʤʧʦʟʠʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʦ ʧʽʜʚʠʱʠʪʠ ʧʣʘʩʪʠʯʥʩ̔ʪɹ ʬʘʨʰʫ ʪʘ ʡʦʛʦ 

ʩʪʽʡʢʩ̔ʪɹ ʜʦ ʨʫʡʥʽʚʥʠʭ ʚʧʣʠʚʽʚ. 
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5.5. ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʻ ʢʨʠʩʪʘʣʦʫʪʚʦʨʝʥʥʷ. 

ʂʨʠʩʪʘʣʦʫʪʚʦʨʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʮʽʣʽʩʥʦʩʪʽ ʤôʷʟʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʦʢʠʩʥʝʥʥʷʤ ʞʠʨʽʚ, ʚʪʨʘʪʘʤʠ ʤôʷʩʥʦʛʦ ʩʦʢʫ ʪʘ ʟʥʝʙʘʨʚʣʝʥʥʷʤ 

ʤôʷʩʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʅʘ ʩʪʘʜʽʾ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʫ ʤô̫ ʩʥʽʡ ʩʠʨʦʚʠʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʣʽʜ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʠʩʢʘʥʥʷ ʤôʷʩʥʦʛʦ 

ʤʘʪʨʠʢʩʫ (ʗʥʯʝʚʘ, 2015) ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʢʪʨʦʣʽʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʦʾ ʚʦʣʦʛʠ. 

ʊʘʢʽ ʧʨʦʮʝʩʠ ʦʙʫʤʦʚʣʶʶʪʴ ʘʛʨʝʛʘʮʽʶ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʥʘʪʫʨʘʮʽʷ ʤôʷʟʦʚʠʭ ʙʽʣʢʽʚ, ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʤʽʦʬʽʙʨʠʣ. 

ɺʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʧʦʚʝʨʭʥʽ ʧʨʦʜʫʢʪʫ ʚʦʣʦʛʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʤʘʩʠ ʪʘ 

ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʤô̫ ʩʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʋ ʧʨʦʮʝʩʽ ʭʦʣʦʜʠʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʟʘʤʦʨʦʞʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʜʣʠʰʢʫ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ, ʬʦʨʤʠ, 

ʨʦʟʤʽʨʫ ʪʘ ʦʨʽʻʥʪʘʮʽʾ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦ ʮʽ ʧʨʦʮʝʩʠ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʨʦʟʯʠʥʥʦʩʪʽ ʙʽʣʢʽʚ, ʟʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʙʽʣʢʽʚ ʜʦ ʟʚôʷʟʫʚʘʥʥʷ ʪʘ 

ʫʪʨʠʤʫʚʘʥʥʷ ʚʦʣʦʛʠ, ʛʝʣʝʫʪʚʦʨʝʥʥʷ. ʊʘʢʦʞ, ʧʽʜ ʯʘʩ ʭʦʣʦʜʠʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʫ ʨʝʟʫʣʴʪʘʪʽ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʜʽʾ ʣʽʧʘʟʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ 

(ɻʣʫʰʢʦʚ, 2010). 

ʇʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʧʽʜʚʠʱʝʥʫ ʚʪʨʘʪʫ ʤô̫ ʩʥʦʛʦ ʩʦʢʫ 

ʪʘ ʚʪʨʘʪʠ ʤʘʩʠ ʧʨʦʜʫʢʪʫ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʦʨʫʰʝʥʥʷʤ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʪʢʘʥʠʥʠ ʜʦ ʧʦʚʥʦʾ ʧʦʚʪʦʨʥʦʾ ʘʙʩʦʨʙʮʽʾ ʚʦʜʠ, ʷʢʘ ʫʪʚʦʨʠʣʘʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʪʘʥʝʥʥʷ ʣʴʦʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤô̫ ʩʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʱʦ ʙʫʣʠ ʟʘʤʦʨʦʞʝʥʽ ʪʘ 

ʟʙʝʨʽʛʘʣʠʩʷ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ, ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʥʝ ʟʜʘʪʥʽ ʜʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʤôʷʩʥʦʛʦ ʤʘʪʨʠʢʩʫ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʪʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʩʪʘʥʫ ʤôʷʩʥʠʭ ʩʠʩʪʝʤ ʫ ʧʨʦʮʝʩʽ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʬʘʟʦʚʠʤ ʧʝʨʝʭʦʜʦʤ ʚʦʜʠ ʚ ʣʽʜ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ ʫ ʨʽʜʢʽʡ ʬʘʟʽ. 

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʭʘʨʘʢʪʝʨ ʢʨʠʩʪʘʣʦʫʪʚʦʨʝʥʥʷ ʪʘ 

ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʤôʷʩʥʽʡ ʩʠʩʪʝʤʽ, ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʩʪʫʧʽʥʴ ʛʽʜʨʘʪʘʮʽʾ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ, ʩʪʘʥ ʤʝʤʙʨʘʥʥʠʭ 

ʩʪʨʫʢʪʫʨ ʪʦʱʦ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ɹɺʂ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴ ʙ̔ʣʢʦʚʽ 

ʽʥʛʨʝʜʽʻʥʪʠ, ʱʦ, ʟʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʶʪʴ ʢʨʽʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ, ʦʩʦʙʣʠʚʠʡ 

ʽʥʪʝʨʝʩ ʷʚʣʷʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʫʤʦʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʩʪʘʥʫ ʤ'ʷʩʥʠʭ ʩʠʩʪʝʤ ʧʨʠ ʟʘʤʦʨʦʞʫʚʘʥʥʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʦʮʝʩʦʤ ʢʨʠʩʪʘʣʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʘʤʠ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤ'ʷʩʘ ʽ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʫʤʦʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ. 

ɺʽʜʦʤʦ, ʱʦ ʽʩʥʫʻ ʧʨʷʤʘ ʟʘʣʝʞʥʩ̔ʪɹ ʤʽʞ ʨʦʟʤʽʨʘʤʠ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʟʘʤʦʨʦʞʫʚʘʥʥʷ,  ʽ ʩʪʫʧʝʥʝʤ ʫʰʢʦʜʞʝʥʴ ʪʢʘʥʠʥʥʠʭ 

ʩʪʨʫʢʪʫʨ. ʅʘʡʙʽʣʴʰʽ ʩʪʨʫʢʪʫʨʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʧʦʚʽʣʴʥʦʤʫ 

ʟʘʤʦʨʦʞʫʚʘʥʥʽ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʠʭ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ, 

ʟʘ ʚʠʩʥʦʚʢʘʤʠ ʨʷʜʫ ʜʦʩʣʽʜʞʝʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʤʝʭʘʥʽʯʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ ʧʨʠ ʥʘʜʰʚʠʜʢʦʤʫ, ʪʘʢ ʟʚʘʥʦʤʫ çʰʦʢʦʚʦʤʫè 

ʟʘʤʦʨʦʞʫʚʘʥʥʽ (ʇʦʧʦʚ, ʉʠʜʦʨʝʥʢʦ, & ʉʦʣʦʚʳʭ, 2018). ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʩʧʦʩʽʙ ʘʢʫʩʪʠʯʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ (Acoustic Extra Freezing) ï 

ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʦʜʥʦʯʘʩʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪ ʥʠʟʴʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʘ ʽ 

ʦʧʠʩʘʥʘ, ʽ ʪʦʤʫ ʻ ʮʽʢʘʚʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʫʤʦʚ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʭʦʣʦʜʠʣʴʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʟʤʽʥʫ ʷʢʽʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ʇʨʠ ʟʘʤʦʨʦʞʫʚʘʥʥʽ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʥʘʙʫʚʘʻ ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʟʽ ʰʚʠʜʢʽʩʪʶ ʟʘʤʦʨʦʞʫʚʘʥʥʷ. 

ʏʠʩʣʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ 
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ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʨʦʟʤʽʨ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ, ʥʘ ʩʪʨʫʢʪʫʨʥʽ ʽ ʬʝʨʤʝʥʪʘʪʠʚʥʽ 

ʟʤʽʥʠ ʚ ʧʨʦʜʫʢʪʘʭ (ʗʙʣʦʥʝʥʢʦ, 2017). ɯʜʝʷ ʪʝʭʥʦʣʦʛʽʾ ʰʦʢʦʚʦʾ ʟʘʤʦʨʦʟʢʠ 

ʧʦʣʷʛʘʻ ʫ ʬʦʨʩʫʚʘʥʥʽ ʨʝʞʠʤʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʧʽʜʤʦʨʦʞʫʚʘʥʥʷ ʽ 

ʜʦʤʦʨʦʞʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʜʙʦʨʫ ʪʝʧʣʘ ʫ 

ʧʨʦʜʫʢʪʫ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʤʽʥʫʩ 30 ï ʤʽʥʫʩ 

35Áʉ ʪʘ ʧʨʠʩʢʦʨʝʥʠʤ ʨʫʭʦʤ ʭʦʣʦʜʦʥʦʩʽʷ (ʚ ʨʦʣʽ ʷʢʦʛʦ ʚ ʢʘʤʝʨʽ ʚʠʩʪʫʧʘʻ 

ʧʦʚʽʪʨʷ). ʇʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʠʧʨʘʚʜʘʥʠʭ ʚʠʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ 

ʧʨʦʜʫʢʪʫ (ʗʙʣʦʥʝʥʢʦ, ʃʫʟʘʥ, &   ɹʘʜʤʘʝʚʘ, 2007).  

ɿʨʘʟʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ (ʟʨʘʟʢʠ ʟʘ ʨʝʮʝʧʪʫʨʘʤʠ ˉ1-3 ʪʘ 

ʢʦʥʪʨʦʣʴ) ʟʘʤʦʨʦʞʫʚʘʣʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚ ʫʤʦʚʘʭ ʊʆɺ çCɺ ɹʽʟʥʝʩ ɸʣʴʷʥʩè 

ʫ ʩʧʽʨʘʣʴʥʦʤʫ ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʦʤʫ ʘʧʘʨʘʪʽ GYRoCOMPACT 400 Classic 

Frigoscandia JBT FoodTeʩh ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 30Üʉ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʧʦʚʽʪʨʷ 4,0 ʤ/ʩ ï ʰʦʢʦʚʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʪʘ ʫ ʘʧʘʨʘʪʽ ʘʢʫʩʪʠʯʥʦʛʦ ʰʦʢʦʚʦʛʦ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʐʆʂ-20-1/1AEF ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 18Áʉ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʧʦʚʽʪʨʷ 7,0 ʤ/ʩ ʪʘ ʟ ʜʦʜʘʪʢʦʚʠʤ ʚʧʣʠʚʦʤ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ï ʘʢʫʩʪʠʯʥʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʘʥʘʣʦʛʽʯʥʽ ʟʨʘʟʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʟʘʤʦʨʦʞʫʚʘʣʠ ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʫʤʦʚʘʭ - ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 18Áʉ ʽ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʧʦʚʽʪʨʷ 0,2 ʤ/ʩ. 

ʇʨʦʮʝʩ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʚʚʘʞʘʣʠ ʟʘʢʽʥʯʝʥʠʤ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʦʚʱ̔ ʧʨʦʜʫʢʪʫ ʤʽʥʫʩ 12Á ʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʫʤʦʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʭʦʣʦʜʠʣʴʥʦʾ ʦʙʨʦʙʢʠ ʧʨʦʜʫʢʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 5.5. ʟ ʷʢʦʛʦ ʙʘʯʠʤʦ, 

ʱʦ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʷʢ ʨʝʮʝʧʪʫʨʘ ʤ'ʷʩʦʧʨʦʜʫʢʪʫ, ʪʘʢ ʽ 

ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ. ʊʘʢ, ʰʦʢʦʚʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʟʨʘʟʢʘ ˉ 3 ʩʢʦʨʦʯʫʻ 

ʪʨʠʚʘʣʽʩʪʴ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʚ 1,8 ʨʘʟʠ, ʘ ʘʢʫʩʪʠʯʥʝ - ʫ 2,6 ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ̔ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷʤ ʟʘ ʪʨʘʜʠʮʽʡʥʠʭ ʫʤʦʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʪʨʠʚʘʣʽʩʪʴ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʙʽʣʴʰʘ ʪʨʠʚʘʣʦʩʪʽ ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʥʘ 20 ʭʚʠʣʠʥ ʧʨʠ ʪʨʘʜʠʮʽʡʥʦʤʫ ʟʘʤʦʨʦʞʫʚʘʥʥʽ, ʪʘ ʥʘ 15 

ʭʚʠʣʠʥ ʧʨʠ ʰʦʢʦʚʦʤʫ ʪʘ ʘʢʫʩʪʠʯʥʦʤʫ ʩʧʦʩʦʙʽ ʟʘʤʦʨʦʞʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʭʦʣʦʜʠʣʴʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠ ʰʦʢʦʚʦʤʫ ʟʘʤʦʨʦʞʫʚʘʥʥʽ 
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ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʣʷ ʟʨʘʟʢʘ  ̄6 ʩʢʣʘʣʘ 45 ʭʚʠʣʠʥ, ʘ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ 

- 60 ʭʚʠʣʠʥ, ʧʨʠ ʘʢʫʩʪʠʯʥʦʤʫ ʟʘʤʦʨʦʞʫʚʘʥʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 65 ʪʘ 

80 ʭʚʠʣʠʥ ʚʽʜʧʦʚʽʜʥʦ. ʊʨʠʚʘʣʽʩʪʴ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʟʨʘʟʢʘ ˉ3 ʻ ʥʠʞʯʦʶ ʟʘ 

ʪʨʠʚʘʣʽʩʪʴ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʧʨʠ ʫʩʽʭ ʨʝʞʠʤʘʭ 

ʭʦʣʦʜʠʣʴʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʟʘʤʦʨʦʞʫʚʘʥʥʷ. 

 

ʈʠʩ. 5.5. ɺʧʣʠʚ ʨʝʞʠʤʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ 

ʭʦʣʦʜʠʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ɿʤʽʥʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ ʚ ʧʨʦʮʝʩʽ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʦʮʽʥʶʶʪʴ ʟʘ ʚʪʨʘʪʘʤʠ ʤʘʩʠ (ʫʩʫʰʢʦ )ʁ ʤ'ʷʩʥʠʭ ʚʠʨʦʙʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʙʫʣʠ ʚʠʚʯʝʥʽ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʽʚ ʧʦʩʯ̔ʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʷʢʽ 

ʟʘʤʦʨʦʞʫʚʘʣʠʩʷ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ (ʪʘʙʣʠʮʷ 5.7.). 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʰʦʢʦʚʦʤʫ ʪʘ ʘʢʫʩʪʠʯʥʦʤʫ 

ʟʘʤʦʨʦʞʫʚʘʥʥ ̔ʚʪʨʘʪʠ ʤʘʩʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 1,05 ʜʦ 2,09 %. 

ʇʨʦʪʝ ʥʘʡʤʝʥʰʽ ʚʪʨʘʪʠ ʤʘʩʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʧʨʠ ʘʢʫʩʪʠʯʥʦʤʫ ʟʘʤʦʨʦʞʫʚʘʥʽ, 

ʪʘʢ, ʫ ʟʨʘʟʢʫ ˉ3 ʚʦʥʠ ʤʝʥʰ ̔ʥʘ 12 %, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʨʘʟʢʫ - ʥʘ 11,3 % ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ, ʟʘʤʦʨʦʞʝʥʠʤʠ ʟʘ ʪʨʘʜʠʮʽʡʥʠʭ ʫʤʦʚ. 
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ʟʘʤʦʨʦʞʫʚʘʥʥʷ (ʤʽʥʫʩ 

30Üʉ, 4 ʤ/ʩ) 

ɸʢʫʩʪʠʯʥʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

(ʤʽʥʫʩ18Üʉ, 7 ʤ/ʩ) 

ʊʨʘʜʠʮʽʡʥʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

(ʤʽʥʫʩ18Áʉ, 0,2 ʤ/ʩ) 

ˉ1 ˉ2 ˉ3 ʂʦʥʪʨʦʣʴ 
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ʊʘʙʣʠʮʷ 5.7. ɺʪʨʘʪʠ ʤʘʩʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ɿʨʘʟʦʢ 

ɺʪʨʘʪʠ ʤʘʩʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʽʩʣʷ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, % 

ʐʦʢʦʚʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

(t = -30Áʉ, 

v = 4,0 ʤ/ʩ) 

ɸʢʫʩʪʠʯʥʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

(t = -18Áʉ, 

v = 7,0 ʤ/ʩ, ʚʧʣʠʚ 

ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ) 

ʊʨʘʜʠʮʽʡʥʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

(t = -18Áʉ, 

v = 0,2 ʤ/ʩ) 

ˉ1 1,08Ñ 0,09 1,05Ñ 0,12 3,44Ñ 0,14 

ˉ2 1,14Ñ 0,12 1,79Ñ 0,31 3,08Ñ 0,47 

ˉ3 1,07Ñ 0,14 1,42Ñ 0,38 4,37Ñ 0,13 

ʂʦʥʪʨʦʣʴ 1,91Ñ 0,27 2,09Ñ 0,17 4,92Ñ 0,44 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ "ʰʦʢʦʚʠʭ" ʫʤʦʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʠʢʣʠʢʘʻ ʥʝʟʥʘʯʥʽ ʤʝʭʘʥʽʯʥʽ ʨʫʡʥʫʚʘʥʥʷ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʽ 

ʟʙʝʨʽʛʘʻ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʪʫ, ʪʘʢʽ ʷʢ ʚʦʣʦʛʦʟʚôʷʟʫʶʯʘ ʪʘ ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʦʩʪʽ ʬʘʨʰʝʚʦʾ 

ʩʠʩʪʝʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʩʫʯʘʩʥʠʭ ʢʘʤʝʨ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʢʘʤʝʨ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʤʽʥʫʩ 30 Áʉ ʽ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʧʦʚʽʪʨʷ 4 ʤ/ʩ ʪʘ ʢʘʤʝʨ 

ʘʢʫʩʪʠʯʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʻ ʨʘʮʽʦʥʘʣʴʥʠʤ. 

ɸʥʘʣʽʟ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʧʽʩʣʷ 

çʰʦʢʦʚʠʭè ʫʤʦʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ ʨʦʟʪʨʽʩʢʘʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʰʚʠʜʢʝ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʽ ʥʝʚʝʣʠʢʫ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤ'ʷʩʥʦʾ ʩʠʩʪʝʤʠ, ʥʝ ʚʠʥʠʢʘʻ ʧʦʚʝʨʭʥʝʚʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʦʜʫʢʪʫ. ʂʦʣʽʨ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʙʝʨʽʛʘʻʪʴʩʷ ʯʝʨʚʦʥʦ-ʨʦʞʝʚʠʤ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʬʦʨʤʽ ʦʢʩʠʤʦ̔ʛʣʦʙʥ̔. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʟʠʪʠʚʥʦʾ ʜʠʥʘʤʽʢʠ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ 

ʪʨʠʚʘʣʽʩʪʴ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʪʦʚʘʨʥʠʡ ʚʠʛʣʷʜ ʧʨʦʜʫʢʪʫ, ʚʪʨʘʪʠ ʤʘʩʠ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʾʭ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ï 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʽʥʫʩ 30 Áʉ ʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ 4 ʤ/ʩ ʘʙʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʽʥʫʩ 18 Áʉ ʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ 7 ʤ/ʩ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʧʨʦʜʫʢʪ 
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ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ. ʇʨʦʪʝ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʘʢʫʩʪʠʯʥʦʛʦ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʤʘʻ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʽ, ʟ ʦʛʣʷʜʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʘ 

ʩʘʤʝ, ʥʘ ʥʝʩʫʪʪʻʚʫ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʨʘʟʢʽʚ ʧʨʠ 

ʰʦʢʦʚʦʤʫ ʪʘ ʘʢʫʩʪʠʯʥʦʤʫ ʟʘʤʦʨʦʞʫʚʘʥʥʽ, ʤʦʞʝʤʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʰʦʢʦʚʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʽʚ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʱʦ 

ʧʽʜʣʷʛʘʣʠ ʰʦʢʦʚʦʤʫ ʟʘʤʦʨʦʞʫʚʘʥʥʶ ʟ ʧʦʜʘʣʴʰʠʤ ʟʙʝʨʽʛʘʥʥʷʤ ʫ 

ʤʦʨʦʟʠʣʴʥʽʡ ʢʘʤʝʨʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 18Üʉ ʧʨʦʪʷʛʦʤ 30 ʜʽʙ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟʘ ʨʝʮʝʧʪʫʨʦʶ 1 ʪʘ 2, 

ʦʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʚ ʷʢʠʭ ʻ ʩʚʠʥʠʥʘ ʥʝʞʠʨʥʘ ʪʘ ʤôʷʩʦ ʢʫʨʷʯʝ, ʟ ʚʤʽʩʪʦʤ 

ɹɺʂ 25% ʪʘ 30% ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʟʙʽʣʴʰʝʥʥʷ ʫ 200 ʨʘʟʽʚ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʨʘʟʢʫ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʦʟʥʘʢʠ 

ʜʝʬʦʨʤʘʮʽʾ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʟʘʬʽʢʩʦʚʘʥʽ ʤʽʢʨʦʫʪʚʦʨʝʥʥʷ ï 

ʤʽʩʮʷ ʣʦʢʘʣʽʟʘʮʽʾ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ, ʧʦʧʝʨʝʢʦʚʠʡ ʧʝʨʝʨʽʟ ʧʦʩʣʘʙʣʝʥʠʡ, ʷʜʨʘ 

ʛʦʤʦʛʝʥʥʽ, ʧʨʦʰʘʨʢʠ ʟʽ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʨʦʟʨʠʭʣʝʥʽ (ʨʠʩ.5.6.). 

   

ʈʠʩ. 5.6. ʄʽʢʨʦʩʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘ 

ʟʙʽʣʴʰʝʥʥʷ ʫ 200 ʨʘʟʽʚ: ʘ) ʢʦʥʪʨʦʣʴ; ʙ) ˉ1 ʟ ʚʤʽʩʪʦʤ 25% ɹɺʂ; ʚ) ˉ2 ʟ 

ʚʤʽʩʪʦʤ 30% ɹɺʂ. 

ʋ ʟʨʘʟʢʘʭ ˉ1 ʪʘ ˉ2 ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʤʝʥʰʫ ʜʝʬʦʨʤʘʮʽʶ ʤôʷʟʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʚʠʱʫ ʱʽʣʴʥʽʩʪʴ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ. ʄʽʞ ʧʫʯʢʘʤʠ ʚʦʣʦʢʦʥ ʟʦʩʝʨʝʜʞʝʥʘ ʙʽʣʢʦʚʦ-

ʚʫʛʣʝʚʦʜʥʘ ʤʘʩʘ, ʷʢʘ, ʡʤʦʚʽʨʥʦ, ʯʠʥʠʪʴ ʟʘʭʠʩʥʫ ʜʽʶ ʥʘ ʩʪʽʥʢʠ ʤôʷʟʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʢʨʽʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɹɺʂ. 
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5.6. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʩʧʦʩʦʙʽʚ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʤô̫ ʩʥʠʭ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʇʽʜ ʪʝʧʣʦʚʦʶ ʦʙʨʦʙʢʦʶ ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ ʨʦʟʫʤʽʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʩʠʨʦʚʠʥʘ ʟʘʟʥʘʻ ʢʦʤʧʣʝʢʩʫ ʩʢʣʘʜʥʠʭ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʟʤʽʥ. ʂʨʠʪʝʨʽʻʤ ʢʫʣʽʥʘʨʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʩʤʘʞʝʥʠʭ ʚʠʨʦʙʽʚ ʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʦʩʽʯʝʥʦʛʦ ʤ'ʷʩʘ (ʙʝʟ 

ʥʘʧʦʚʥʶʚʘʯʽʚ) ʻ ʜʦʩʷʛʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʮʝʥʪʨʽ ʚʠʨʦʙʫ 85Áʉ, ʜʣʷ ʤôʷʩʦ-

ʨʦʩʣʠʥʥʠʭ ʧʦʩʽʯʝʥʠʭ ʚʠʨʦʙʽʚ - 90Áʉ  (ɸʨʭʽʧʦʚ, ɯʚʘʥʥʠʢʦʚʘ, & ɸʨʭʽʧʦʚʘ, 

2007). ʄʝʪʦʶ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʻ ʜʦʚʝʜʝʥʥʷ ʧʨʦʜʫʢʪʫ ʜʦ ʩʪʘʥʫ ʢʫʣʽʥʘʨʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ, ʟʥʠʱʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʬʦʨʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʚ 

ʥʝʦʙʭʽʜʥʽʡ ʤʽʨʽ ʽʥʘʢʪʠʚʘʮʽʷ ʬʝʨʤʝʥʪʽʚ, ʜʝʥʘʪʫʨʘʮʽʷ ʽ ʢʦʘʛʫʣʷʮʽʷ ʤ'ʷʟʦʚʠʭ ʽ 

ʜʝʟʘʛʨʝʛʘʮʽʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʙʽʣʢʽʚ. ɻʣʠʙʠʥʘ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʤ'ʷʩʦʧʨʦʜʫʢʪʘʭ ʫ ʧʨʦʮʝʩʽ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, 

ʪʘʢʠʭ, ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʝʨʝʜʠʥʽ ʧʨʦʜʫʢʪʫ, ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʩʧʦʩʽʙ ʥʘʛʨʽʚʘʥʥʷ, 

ʚʤʽʩʪ ʚʦʜʠ ʚ ʧʨʦʜʫʢʪʽ, ʚʝʣʠʯʠʥʘ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚʦʜʷʥʦʾ ʧʘʨʠ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʤʝʥʝʚʦʾ ʝʥʝʨʛʽʾ ʪʦʱʦ. 
ʈʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʤʘʛʘʻ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʩʧʦʩʦʙʽʚ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʟ ʚʠʚʯʝʥʥʷʤ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ.  

ʅʘʡʯʘʩʪʽʰʝ ʜʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʠ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ: ʩʤʘʞʝʥʥʷ ʪʘ 

ʚʘʨʽʥʥʷ ʥʘ ʧʘʨʽ (ʧʘʨʦʪʝʨʤʯ̔ʥʘ ʦʙʨʦʙʢʘ). 

ʇʨʦʮʝʩ ʩʤʘʞʝʥʥʷ ʫ ʢʣʘʩʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʟʜʽʡʩʥʶʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʧʦʩʫʜʽ (ʧʘʪʝʣʴʥʽ) ʙʝʟ ʢʨʠʰʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 15 - 20% ʞʠʨʫ ʜʦ ʚʘʛʠ 

ʧʨʦʜʫʢʪʫ, ʨʦʟʽʛʨʽʚʘʶʯʠ ʡʦʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ. ʆʙʩʤʘʞʝʥʥʷ ʪʨʠʚʘʻ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʩʢʦʨʠʥʢʠ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʜʫʢʪ ʜʦʚʦʜʷʪʴ ʜʦ ʧʦʚʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʚ 

ʜʫʭʦʚʽʡ ʰʘʬʽ. 

ʇʘʨʦʪʝʨʤʯ̔ʥʘ ʦʙʨʦʙʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʣʶʯʝʥʥʷ ʢʦʥʪʘʢʪʫ ʧʨʦʜʫʢʪʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʨʽʜʠʥʦʶ, ʢʫʣʽʥʘʨʥʘ ʛʦʪʦʚʥʽʩʪʴ ʚʠʨʦʙʫ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʛʘʨʷʯʦʾ ʧʘʨʠ. 
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ʊʘʢʦʞ, ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʪʝʤʧʫ ʞʠʪʪʷ, ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʩʧʦʩʽʙ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʅɺʏ-ʧʝʯʘʭ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽ ʟʫʩʠʣʣʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʛʦʪʦʚʦʾ ʜʦ ʚʞʠʚʘʥʥʷ ʩʪʨʘʚʠ. 

ʊʝʧʣʦʚʫ ʦʙʨʦʙʢʫ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ ʚʠʨʦʙʽʚ ʟ ɹɺʂ ʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʟʨʘʟʢʫ ʧʨʦʚʦʜʠʣʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʧʘʨʦʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʫ 

ʧʘʨʦʢʦʥʚʝʢʪʦʤʘʪʽ Unox XECC0523E1R, ʩʤʘʞʝʥʥʷ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʪʘ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʫ ʧʝʯʽ ʅɺʏ EWT INOX MEG537. 

ʊʝʭʥʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʠʨʦʙʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʚʪʨʘʪʘ ʤʘʩʠ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ (ʪʘʙʣʠʮʷ 5.8.). 

ʊʨʠʚʘʣʽʩʪʴ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʚʩʪʘʥʦʚʠʣʠ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ: ʜʣʷ ʩʤʘʞʝʥʥʷ 

9Ĭ10
2
ʩ, ʜʣʷ ʚʘʨʽʥʥʷ ʥʘ ʧʘʨʽ 12Ĭ10

2
ʩ ʪʘ ʜʣʷ ʅɺʏ-ʥʘʛʨʽʚʫ 4,8Ĭ10

2
ʩ. ʇʦʯʘʪʢʦʚʘ 

ʚʘʛʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ: 100ʛ. 

ʊʘʙʣʠʮʷ 5.8. ɺʪʨʘʪʘ ʤʘʩʠ ʇʅʌ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ 

ʇʦʢʘʟʥʠʢ ɿʨʘʟʦʢ 

ʉʧʦʩʽʙ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʉʤʘʞʝʥʥʷ 
ʇʘʨʦʪʝʨʤʯ̔ʥʘ 

ʦʙʨʦʙʢʘ 

ʅɺʏ-

ʥʘʛʨʽʚʘʥʥʷ 

ʄʘʩʘ ʛʦʪʦʚʦʛʦ 

ʚʠʨʦʙʫ, ʛ 

ˉ1 81,96Ñ 2,31 89,09Ñ 2,39 75,77Ñ3,14 

ˉ2 80,70Ñ 3,24 88,56Ñ 3,21 74,49Ñ 2,28 

ˉ3 82,88Ñ 2,17 90,48Ñ 3,18 78,26Ñ 2,64 

ˉ4 83,05Ñ 2,53 90,84Ñ 2,31 79,84Ñ 2,51 

ˉ6 83,98Ñ 3,27 91,59Ñ 2,46 81,79Ñ 3,12 

ʂʦʥʪʨʦʣʴ 82,69Ñ 3,14 90,18Ñ 329 77,88Ñ 2,44 

ɺʪʨʘʪʠ ʤʘʩʠ 

ʧʨʠ ʪʝʧʣʦʚʽʡ 

ʦʙʨʦʙʮʽ, % 

ˉ1 18,04Ñ 0,43 10,91Ñ 0,32 24,23Ñ 0,77 

ˉ2 19,30Ñ 0,52 11,44Ñ 0,24 25,51Ñ 0,81 

ˉ3 17,12Ñ 0,41 9,52Ñ 0,19 21,74Ñ 0,64 

ˉ4 16,95Ñ 0,37 9,16Ñ 0,28 20,16Ñ 0,59 

ˉ6 16,02Ñ 0,39 8,41Ñ 0,23 18,21Ñ 0,52 

ʂʦʥʪʨʦʣʴ 17,31Ñ 0,44 9,82Ñ 0,31 22,12Ñ 0,65 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ 

ʦʮʽʥʢʘ, ʙʘʣʠ 

ˉ1 4,81Ñ 0,12 4,74Ñ 0,18 4,61Ñ 0,14 

ˉ2 4,77Ñ 0,11 4,81Ñ 0,12 4,64Ñ 0,15 

ˉ3 4,95Ñ 0,16 4,75Ñ 0,19 4,71Ñ 0,11 

ˉ4 4,80Ñ 0,14 4,82Ñ 0,13 4,73Ñ 0,16 

ˉ6 4,95Ñ 0,19 4,85Ñ 0,12 4,69Ñ 0,12 

ʂʦʥʪʨʦʣʴ 4,85Ñ 0,16 4,65Ñ 0,18 4,67Ñ 0,11 
 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʚʪʨʘʪʠ ʤʘʩʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʽʜ ʯʘʩ ʅɺʏ-ʥʘʛʨʽʚʘʥʥ.̫ ʇʨʠ ʦʙʨʦʙʮʽ ʚ ʅɺʏ-ʧʦʣʽ ʚʠʨʦʙʠ 



134 

 

1
3
4 

ʧʽʜʜʘʶʪʴʩʷ ʦʙ'ʻʤʥʦʤʫ ʥʘʛʨʽʚʘʥʥʶ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʨʦʮʝʩ ʜʠʬʫʟʽʾ ʚʦʣʦʛʠ ʽ 

ʨʦʟʯʠʥʝʥʠʭ ʚ ʥʽʡ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ ʩʧʨʷʤʦʚʘʥʠʡ ʚʽʜ ʮʝʥʪʨʫ ʚʠʨʦʙʫ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʰʘʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʥʝʪʝʧʣʦʚʦʛʦ 

çʩʧʝʮʠʬʽʯʥʦʛʦè ʝʬʝʢʪʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʇʽʜ ʜʽʻʶ ʪʘʢʠʭ ʧʦʣʽʚ ʫʩʽ 

ʧʦʣʷʨʠʟʦʚʘʥʽ ʙʽʣʢʦʚʽ ʣʘʥʮʶʛʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʦʨʽʻʥʪʫʶʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʣʦʚʠʭ ʣʽʥʽʡ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʨʠʚʫ ʚʦʜʥʝʚʠʭ 

ʚʥʫʪʨʽʰʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʽ ʟʤʽʥʠ ʟʦʥʠ ʛʽʜʨʘʪʘʮʽʾ (ʄʯʝʜʣʦʚ-ʇʝʪʨʦʩʷʥ, 

ʃʝʙʽʜʴ, ɻʣʘʟʢʦʚʘ, & ʃʝʙʽʜʴ, 2012). ɿʘ ʨʘʭʫʥʦʢ ʪʘʢʦʛʦ ʝʬʝʢʪʫ, ʽʥʪʝʥʩʠʚʥʦʾ 

ʜʠʬʫʟʽʾ ʪʘ ʜʦʩʠʪʴ ʰʚʠʜʢʦʛʦ ʪʝʤʧʫ ʥʘʛʨʽʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʚʪʨʘʪʘ 

ʤʘʩʠ, ʘ ʟ ʥʝʶ ʽ ʮʽʥʥʠʭ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ.  

ɺʪʨʘʪʠ ʤʘʩʠ ʧʨʠ ʩʤʘʞʝʥʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʮʝʥʪʨʽ ʚʠʨʦʙʫ ʟʨʦʩʪʘʻ ʧʦʚʽʣʴʥʦ ʯʝʨʝʟ 

ʥʠʟʴʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤ'ʷʩʥʦʾ ʩʠʨʦʚʠʥʠ. ʋ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽ ʬʘʟʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʠ ʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʾʾ ʚ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚʠʜʽʣʝʥʥʷ ʚʦʣʦʛʠ ʚʥʘʩʣʽʜʦʢ ʜʝʥʘʪʫʨʘʮʽʾ ʙʽʣʢʽʚ. 

ʉʤʘʞʝʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʙʽʣʴʰʫʻ ʚʪʨʘʪʠ ʤʘʩʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʥʥʷʤ ʥʘ 

ʧʘʨʽ, ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 7,58%, ʘ ʅɺʏ-ʥʘʛʨʽʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜ 11 ʜʦ 14,07%. 

ʇʨʠ ʧʘʨʦʪʝʨʤʯ̔ʥʽʡ ʦʙʨʦʙʮ ̔ ʚʩʽʭ ʚʠʜʽʚ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʽʜʟʥʘʯʝʥʽ 

ʥʘʡʤʝʥʰʽ ʚʪʨʘʪʠ ʤʘʩʠ -  ʚʽʜ 8,41 ʜʦ 11,44%, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʚʠʩʦʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʦʙʨʦʙʢʠ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʪʝʨʤʦʚʦʣʦʛʦʧʝʨʝʥʝʩʝʥʥʷ ʡʜʝ ʚ 

ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʪʝʧʣʘ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʰʘʨʽʚ ʜʦ ʚʥʫʪʨʽʰʥʽʭ. ɼʦ ʤʦʤʝʥʪʫ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʽ ʽ ʮʝʥʪʨʫ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʧʨʘʢʪʠʯʥʦ 

ʥʘʩʪʘʻ ʡʦʛʦ ʢʫʣʽʥʘʨʥʘ ʛʦʪʦʚʥʽʩʪʴ ʙʝʟ ʧʨʦʮʝʩʫ ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʧʦʚʝʨʭʥʝʚʦʾ 

ʜʠʬʫʟʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʪʨʘʪʠ ʤʘʩʠ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʧʣʠʚ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʚʪʨʘʪʠ ʤʘʩʠ ʧʨʠ 

ʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ 

ʚʠʨʦʙʘʭ ʟ ɹɺʂ, ʧʨʠʛʦʪʦʚʘʥʠʭ ʟʘ ʨʝʮʝʧʪʫʨʘʤʠ 3, 4 ʪʘ 6, ʨʽʚʝʥʴ ʚʪʨʘʪ ʤʝʥʰʠʡ 

ʚʽʜ ʢʦʥʪʨʦʣʶ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʚʠʨʦʙʠ ʟʘ ʨʝʮʝʧʪʫʨʘʤʠ 1 ʪʘ 2 ʟʘʟʥʘʣʠ ʜʝʱʦ 

ʙʽʣʴʰʠʭ ʚʪʨʘʪ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʛʽʜʨʘʪʘʮʽʾ ʩʫʭʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ɹɺʂ. 
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ʅʘ ʟʤʽʥʫ ʚʦʣʦʛʦʟʚô̫ ʟʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʚʧʣʠʚʘʻ ʷʢ ʨʝʮʝʧʪʫʨʥʠʡ ʩʢʣʘʜ, ʪʘʢ ʽ 

ʩʧʦʩʽʙ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʧʨʦʜʫʢʪʫ. ʊʘʢ, ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʥʠʞʝʥʥʷ 

ʚʦʣʦʛʦʟʚô̫ ʟʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠ ʅɺʏ-ʥʘʛʨʽʚʘʥʥʽ ʚ ʤʝʞʘʭ ʚʽʜ 1,5 ʜʦ 10%, ʧʨʠ 

ʩʤʘʞʝʥʥʽ ï ʚʽʜ 3 ʜʦ 12%, ʪʦʜʽ ʷʢ ʧʨʠ ʚʘʨʽʥʥʽ ʥʘ ʧʘʨʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʻ 

ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ (ʪʘʙʣʠʮʷ 5.9.). 

ʊʘʙʣʠʮʷ 5.9. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʇʦʢʘʟʥʠʢ ɿʨʘʟʦʢ 

ʉʧʦʩʽʙ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʉʤʘʞʝʥʥʷ 
ʇʘʨʦʪʝʨʤʯ̔ʥʘ 

ʦʙʨʦʙʢʘ 

ʅɺʏ-

ʥʘʛʨʽʚʘʥʥʷ 

ɿʘʛʘʣʴʥʘ 

ʚʦʣʦʛʘ, % 

ˉ1 69,31Ñ2,12 74,64Ñ2,15 73,28Ñ2,59 

ˉ2 69,28Ñ2,71 75,11Ñ2,04 71,51Ñ2,11 

ˉ3 61,16Ñ2,03 70,13Ñ2,23 61,19Ñ2,03 

ˉ4 62,11Ñ2,27 72,43Ñ2,12 67,39Ñ2,68 

ˉ5 62,09Ñ2,16 72,54Ñ2,21 66,51Ñ2,17 

ˉ6 67,04Ñ2,74 71,17Ñ2,42 65,23Ñ2,54 

ʂʦʥʪʨʦʣʴ 63,92Ñ2,02 63,57Ñ2,03 64,85Ñ2,52 

ɺɿɿ, % ʜʦ 

ʟʘʛʘʣʴʥʦʾ 

ʚʦʣʦʛʠ 

ˉ1 41,13Ñ1,72 42,43Ñ1,71 38,68Ñ1,34 

ˉ2 39,17Ñ1,31 42,65Ñ1,74 38,42Ñ1,31 

ˉ3 43,11Ñ1,56 53,83Ñ2,03 41,38Ñ1,73 

ˉ4 41,58Ñ1,59 52,17Ñ2,01 39,88Ñ1,39 

ˉ5 40,64Ñ1,37 52,21Ñ1,97 39,74Ñ1,26 

ˉ6 52,68Ñ2,01 54,50Ñ2,05 51,16Ñ1,95 

ʂʦʥʪʨʦʣʴ 45,13Ñ1,94 51,94Ñ2,01 49,57Ñ1,92 

ɺʪʨʘʪʠ ʚʦʣʦʛʠ, 

% 

ˉ1 42,71Ñ1,05 16,91Ñ0,42 34,13Ñ1,01 

ˉ2 38,94Ñ1,01 16,59Ñ0,37 35,70Ñ1,02 

ˉ3 27,23Ñ0,64 11,92Ñ0,24 31,84Ñ0,86 

ˉ4 18,68Ñ0,43 12,18Ñ0,22 29,26Ñ0,58 

ˉ5 17,64Ñ0,37 12,09Ñ0,21 30,01Ñ0,61 

ˉ6 21,24Ñ0,51 7,43Ñ0,12 27,21Ñ0,54 

ʂʦʥʪʨʦʣʴ 23,27Ñ2,60 7,92Ñ0,11 33,73Ñ0,73 

ʨʅ 

ˉ1 5,92Ñ0,02 5,90Ñ0,02 6,01Ñ0,03 

ˉ2 5,95Ñ0,02 5,91Ñ0,03 5,97Ñ0,02 

ˉ3 5,91Ñ0,02 5,89Ñ0,01 6,00Ñ0,01 

 ˉ4 6,89Ñ0,01 5,94Ñ0,02 6,02Ñ0,01 

ˉ5 6,91Ñ0,03 5,95Ñ0,02 5,99Ñ0,02 

ˉ6 5,93Ñ0,02 5,92Ñ0,03 5,98Ñ0,02 

ʂʦʥʪʨʦʣʴ 5,85Ñ0,01 5,86Ñ0,01 5,89Ñ0,01 

 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʪʝʧʣʦʚʘ ʦʙʨʦʙʢʘ ʚʧʣʠʚʘʻ ʪʘʢʦʞ 

ʥʘ ʟʤʽʥʫ pH. ʅʘʡʙʽʣʴʰ ʚʽʜʯʫʪʥʽ ʟʤʽʥʠ pH ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʅɺʏ-ʥʘʛʨʽʚʘʥʥʽ, 
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ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʙʽʣʴʰʦʶ ʚʪʨʘʪʦʶ ʚʦʣʦʛʠ. ʋ ʚʩʽʭ ʟʨʘʟʢʘʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʨʅ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʽ ʟʤʽʥʦʶ ʚ ʥʝʡʪʨʘʣʴʥʫ ʩʪʦʨʦʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʘʯʠʤʦ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʜʦʚʝʜʝʥʥʷ ʜʦ ʛʦʪʦʚʥʦʩʪʽ ʚʠʨʦʙʽʚ 

ʅɺʏ-ʥʘʛʨʽʚʘʥʥʷʤ ʩʢʦʨʦʯʝʥʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 54% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʧʨʦʪʝ, ʧʨʠ ʪʘʢʦʤʫ ʩʧʦʩʦʙʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʟʥʠʞʫʻʪʴʩʷ ʚʦʣʦʛʦʟʚô̫ ʟʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʪʨʘʪʠ 

ʤʘʩʠ ʧʨʦʜʫʢʪʫ. 

 

5.7. ʆʮʽʥʢʘ ʤʝʪʘʙʦʣʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ ʚ ʜʦʩʣʽʜʘʭ in vivo 

ɹʽʦʣʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʚʘʜʮʷʪʠ ʩʪʘʪʝʚʦʟʨʽʣʠʭ 

ʣʽʥʽʡʥʠʭ ʙʽʣʠʭ ʱʫʨʘʭ (ʩʘʤʮʷʭ) ʟ ʚʠʭʽʜʥʦʾ ʤʘʩʦʶ 330-340 ʛ. ʃʘʙʦʨʘʪʦʨʥʠʭ 

ʪʚʘʨʠʥ ʫʪʨʠʤʫʚʘʣʠ ʫ ʥʝʚʝʣʠʢʠʭ ʦʜʥʦʷʨʫʩʥʠʭ ʢʣʽʪʢʘʭ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20 Ñ 

2Áʉ ʪʘ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 50ï60 %  ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʇʦʨʷʜʢʫ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʜʦʩʣʽʜʽʚ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭ (ʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʜʦʩʣʽʜʽʚ, 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭ, 2012). 

ʑʦʜʝʥʥʠʡ ʨʘʮʽʦʥ ʱʫʨʽʚ ʧʝʨʰʦʾ (ʢʦʥʪʨʦʣʴʥʦʾ) ʛʨʫʧʠ ʤʽʩʪʠʚ ʪʝʨʤʽʯʥʦ 

ʦʙʨʦʙʣʝʥʠʡ ʬʘʨʰ ʟ ʥʘʪʫʨʘʣʴʥʦʾ ʤô̫ ʩʥʦʾ ʩʠʨʦʚʠʥʠ (ʩʚʠʥʠʥʘ ʪʘ ʤôʷʩj ʢʫʨʷʯt). 

ʋ ʨʘʮʽʦʥʽ ʱʫʨʽʚ ʜʨʫʛʦʾ (ʜʦʩʣʽʜʥʦʾ) ʛʨʫʧʠ ʙʫʣʠ ʧʦʩʽʯʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟ ɹɺʂ 

(ʟʨʘʟʦʢ  ̄6). ʊʘʢʦʞ ʱʫʨʠ ʦʙʦʭ ʛʨʫʧ ʱʦʜʝʥʥʦ ʦʪʨʠʤʫʚʘʣʠ ʩʚʽʞʽ ʦʚʦʯʽ (7 ʛ) ʪʘ 

ʤʘʣʠ ʥʝʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʯʠʩʪʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. 

ʇʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʠʡ ʪʨʠʚʘʚ 30 ʜʥʽʚ, ʚʽʜʙʫʚʘʣʦʩʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʩʣʽʜʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʢʦʥʪʨʦʣʴ ʟʘ ʩʧʦʞʠʚʘʥʥʷʤ ʢʦʨʤʫ, 

ʚʞʠʚʘʥʥʷʤ ʚʦʜʠ, ʧʦʚʝʜʽʥʢʦʶ, ʩʪʘʥʦʤ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ʰʝʨʩʪʥʦʛʦ 

ʧʦʢʨʠʚʫ. 

ʅʘ ʧʦʯʘʪʢʫ ʪʘ ʚ ʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʟʚʘʞʫʚʘʥʥʷ ʪʚʘʨʠʥ. 

ʇʨʦʪʦʢʦʣ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʜʦʜʘʪʢʫ ɿ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʘʛʠʙʝʣʽ ʪʚʘʨʠʥ, ʥʝ 

ʚʽʜʟʥʘʯʘʣʦʩʷ ʦʟʥʘʢ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ 

ʜʦʩʣʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʞʠʚʘ ʤʘʩʘ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟʨʦʩʣʘ ʥʘ 117 ʛ, ʘ 
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ʜʦʩʣʽʜʥʦʾ ð ʥʘ 128 ʛ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʚʘʛʠ, ʧʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ 

ʞʠʚʦʾ ʤʘʩʠ ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʙʫʚ ʥʘ 0,4 ʛ ʙʽʣʴʰʠʡ ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʠʭ, ʱʦ ʥʝ 

ʷʚʣʷʻ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ (ʈ > 0,5).  

ʊʘʢʦʞ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʣʢʘ (ʂɽɹ) ï 

ʧʦʢʘʟʥʠʢ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʙʽʣʢʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʚʘʛʠ ʜʦʩʣʽʜʥʦʾ ʪʚʘʨʠʥʠ ʜʦ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʫ, ʷʢʠʡ ʚʦʥʘ 

ʦʪʨʠʤʫʻ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʂɽɹ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʜʣʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 7,11 % ʙʽʣʴʰʠʡ, ʥʽʞ 

ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʬʘʨʰʫ. ʂʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʣʢʘ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ 

ʪʚʘʨʠʥ ʟʘʩʚʦʶʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʙʽʣʢʽʚ. ʏʠʤ ʚʠʱʠʡ ʂɽɹ, ʪʠʤ ʚʠʱʦʶ ʻ 

ʙʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ (Bender and Miiieh, 1956; ɼʫʣʝʥʢʦ, ɻʦʨʷʡʥʦʚʘ, 

ʇʦʣʷʢʦʚʘ, ʄʘʣʠʛʽʥʘ, ɼʽʪʨʽʭ, & ɹʦʨʟʝʥʢʦ, 2012). ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʙʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ ʙʽʣʢʽʚ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ ʻ 

ʜʝʱʦ ʚʠʱʦʶ, ʥʽʞ ʢʦʥʪʨʦʣʴʥʠʭ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ ʱʫʨʽʚ, ʱʦ 

ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʧʝʨʰʫ ʪʘ ʦʩʪʘʥʥʶ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʫ ʪʚʘʨʠʥ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 18,0 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ (ʪʘʙʣʠʮʷ 5.10.). 

ɺʤʽʩʪ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʢʨʦʚʽ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʚ 1,91 ʤʦʣʴ/ʣ, 

ʜʦʩʣʽʜʥʠʭ - 1,65 ʤʦʣʴ/ʣ ʧʨʠ ʥʦʨʤʽ 2,2-2,6 ʤʦʣʴ/ʣ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʨʘʮʽʦʥʫ ʥʘ ʧʨʦʮʝʩʠ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʚ 

ʦʨʛʘʥʽʟʤʽ. ʍʦʣʝʩʪʝʨʠʥ - ʞʠʨʦʧʦʜʽʙʥʘ ʨʝʯʦʚʠʥʘ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʍʦʣʝʩʪʝʨʠʥ ʚ ʢʨʦʚʽ ʧʝʨʝʥʦʩʠʪʴʩʷ ʣʽʧʦʧʨʦʪʝʾʜʘʤʠ - ʩʢʣʘʜʥʠʤʠ ʧʨʦʪʝʾʥʘʤʠ, ʜʦ 

ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʞʠʨʠ (ʣʽʧʽʜʠ). ʃʽʧʨʦʪʝʾʜʠ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʧʝʨʝʥʦʩʷʪʴ 

ʙʣʠʟʴʢʦ 20% ʭʦʣʝʩʪʝʨʠʥʫ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟ ʣʝʮʠʪʠʥʫ, 

ʟʘʚʜʷʢʠ ʜʽʾ ʷʢʦʛʦ ʭʦʣʝʩʪʝʨʠʥ ʤʦʞʝ ʣʝʛʢʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ ʧʦ ʢʨʦʚʽ, ʥʝ 

ʟʘʩʤʽʯʫʶʯʠ ʘʨʪʝʨʽʾ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʣʽʧʦʧʨʦʪʝʾʜʠ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʧʝʨʝʥʦʩʷʪʴ 

65% ʭʦʣʝʩʪʝʨʠʥʫ ʽ ʟʜʘʪʥʽ ʟʘʙʠʪʠ ʘʨʪʝʨʽʾ (ɹʽʣʝʮʴʢʘ, ʪʘ ʽʥʰʽ, 2019). 

ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʽʨʫʙʽʥʫ ʚ ʢʨʦʚʽ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʪʚʘʨʠʥ ʥʘ 22,3% ʧʨʦʪʷʛʦʤ 30 ʜʽʙ. ɹʽʣʽʨʫʙʽʥ, ʱʦ ʻ ʢʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ 
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ʨʦʟʧʘʜʫ ʛʝʤʦʛʣʦʙʽʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ ʽ ʩʪʫʧʽʥʴ ʨʦʟʧʘʜʫ 

ʝʨʠʪʨʦʮʠʪʽʚ. ʇʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ʟ ʞʦʚʯʶ ʚʠʚʦʜʷʪʴʩʷ ʟ ʢʠʰʝʯʥʠʢʘ. ʋ 

ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʧʦʢʘʟʥʠʢ ʙʽʣʽʨʫʙʽʥʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʦʨʤʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʘʚʠʣʴʥʫ ʨʦʙʦʪʫ ʧʝʯʽʥʢʠ. 

ʊʘʙʣʠʮʷ 5.10. ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʽʚ 

ʇʦʢʘʟʥʠʢ 1 ʜʦʙʘ 

30 ʜʦʙʘ 

ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ 

ɼʦʩʣʽʜʥʘ 

ʛʨʫʧʘ 

ɿʘʛʘʣʴʥʠʡ ʙʽʣʦʢ, ʛ/ʣ 68,96Ñ2,85 69,20Ñ2,36 69,11Ñ1,93 

ʉʝʯʦʚʠʥʘ ʤʤʦʣʴ/ʣ 6,90Ñ0,14 6,87Ñ0,13 6,80Ñ0,11 

ʂʨʝʘʪʠʥʽʥ, ʤʦʣʴ/ʣ 89,12Ñ2,71 27,40Ñ1,10 27,2Ñ1,08 

ɿʘʛʘʣʴʥʠʡ ʙʽʣʽʨʫʙʽʥ, 

ʤʢʤʦʣʴ/ʣ 
0,43Ñ0,01 0,38Ñ0,01 0,29Ñ0,01 

ɻʣʶʢʦʟʘ, ʤʦʣʴ/ʣ 4,51Ñ0,11 4,45Ñ0,07 3,64Ñ0,05 

ʍʦʣʝʩʪʝʨʠʥ, ʤʦʣʴ/ʣ 1,87Ñ0,04 1,91Ñ0,05 1,65Ñ0,03 

 

ɿʘ ʜʘʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʢʨʦʚʽ ʱʫʨʽʚ (ʪʘʙʣʠʮʷ) ʙʘʯʠʤʦ, ʱʦ 

ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʤʽʩʪ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʛʝʤʦʛʣʦʙʽʥʫ ʢʨʦʚʽ ʱʫʨʽʚ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʚ ʚʠʱʠʡ ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ 11,2 % ʽ 10,8 %. ɺʤʽʩʪ ʣʝʡʢʦʮʠʪʽʚ, ʥʘʚʧʘʢʠ, ʥʠʞʯʠʡ ʧʦʨʽʚʥʷʥʦ 

ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 22,3 %. ʇʨʦʪʝ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʝʨʞʘʥʽ ʛʝʤʘʪʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʣʝʞʘʪʴ ʫ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʝʣʠʯʠʥ ʜʣʷ ʱʫʨʽʚ. 

ʊʘʙʣʠʮʷ 5.11. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʢʨʦʚʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʽʚ 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘ ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ 

ɻʝʤʦʛʣʦʙʽʥ, ʛ/ʣ 114-118 101 117,83 

ɽʨʠʪʨʦʮʠʪʠ, Ĭ 10/ʣ 5,3-10 9,12 10,35 

ʃʝʡʢʦʮʠʪʠ, Ĭ 10
9
/ʣ 2,1-19,5 11,07 7,24 

 - ʥʝʡʪʨʦʬʽʣʠ, % 2-31 27,31 25,96 

 - ʤʦʥʦʮʠʪʠ, % 1-5 2,40 2,51 

 - ʣʽʤʬʦʮʠʪʠ, % 55-97 65,18 65,36 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʛʽʜʥʦ ʷʢʠʭ ʚʠʷʚʣʝʥʦ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʦʙʤʽʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʪʘ ʧʨʠʨʽʩʪ ʤʘʩʠ ʪʽʣʘ ʱʫʨʽʚ, ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʜʫʢʪ ʻ ʙʝʟʧʝʯʥʠʤ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦ 

ʝʬʝʢʪʠʚʥʠʤ.  
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5.8. ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʢ̔ʨʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʟʨʘʟʢʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʨʠ 

ʟʙʝʨʽʛʘʥʥʽ ʧʨʦʪʷʛʦʤ 0-40 ʜʽʙ ʟʘ ʚʤʽʩʪʦʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ɼʉʊʋ 4437:2005 çʅʘʧʽʚʬʘʙʨʠʢʘʪʠ ʤô̫ ʩʥʽ ʪʘ ʤôʷʩʦʨʦʩʣʠʥʥʽ ʧʦʩʽʯʝʥʽ. 

ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè ʪʘ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʜʘʥʠʤ ʜʦʢʫʤʝʥʪʦʤ 

ʧʦʢʘʟʥʠʢʠ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ɹɺʂ ʫ ʨʝʮʝʧʪʫʨʘʭ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʷʢ ʽ ʚʠʜ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʝ ʯʠʥʠʪʴ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʫ 

ʟʘʤʦʨʦʞʝʥʦʤʫ ʩʪʘʥʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ -18(Ñ1) Üʉ. 

ʊʘʙʣʠʮʷ 5. 12. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ɹɺʂ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 

ʅʘʟʚʘ 

ʧʦʢʘʟʥʠʢʘ 

ʊ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 

ʟ
ʙ
ʝ
ʨ
ʽ
ʛ
ʘ
ʥ
ʥ
ʷ
,
 
ʜ
ʽ
ʙ

 

ʈʝʮʝʧʪʫʨʠ ʇʅʌ ɼʦʧʫʩʪʠʤʽ 

ʨʽʚʥʽ ʟʛʽʜʥʦ 

ʟ ɼʉʊʋ 

4437:2005 ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 ˉ6 

ʂʽʣʴʢʽʩʪʴ 

ʄɸʌɸʥʄ, 

ʂʋʆ ʚ 1 ʛ 

0 4,0Ĭ10
5
 4,0Ĭ10

5
 4,0Ĭ10

5
 4,0Ĭ10

5
 4,0Ĭ10

5
 4,0Ĭ10

5
 

Ò1,0 ʭ 10
7
 

20 4,8Ĭ10
5
 4,8Ĭ10

5
 4,8Ĭ10

5
 4,8Ĭ10

5
 4,8Ĭ10

5
 4,8Ĭ10

5
 

30 5,5Ĭ10
5
 5,5Ĭ10

5
 5,5Ĭ10

5
 5,5Ĭ10

5
 5,5Ĭ10

5
 5,5Ĭ10

5
 

40 1,3Ĭ10
6
 1,3Ĭ10

6
 1,3Ĭ10

6
 1,3Ĭ10

6
 1,3Ĭ10

6
 1,3Ĭ10

6
 

ɹʘʢʪʝʨʽʾ 

ʛʨʫʧʠ 

ʢʠʰʢʦʚʦʾ 

ʧʘʣʠʯʢʠ 

(ʢʦʣʽʬʦʨʤʠ), 

ʚ 0,0001 ʛ 

0 - - - - - - 

ʅʝ 

ʜʦʟʚʦʣʝʥʦ 

20 
ʅʝ ʚʠʷʚʣʝʥʦ 

30 

40 - - - - - - 

ʇʘʪʦʛʝʥʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟ

ʤʠ, ʚ ʪ.ʯ. 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ 

Salmonella, ʚ 

25 ʛ 

0 - - - - - - 

ʅʝ 

ʜʦʟʚʦʣʝʥʦ 

20 
ʅʝ ʚʠʷʚʣʝʥʦ 

30 

40 - - - - - - 

L.Monocyto-

genes, ʫ 25 ʛ 

0 - - - - - - 

ʅʝ 

ʜʦʟʚʦʣʝʥʦ 

20 
ʅʝ ʚʠʷʚʣʝʥʦ 

30 

40 - - - - - - 
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5.9. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ 

ʅʘ ʨʠʩʫʥʢʫ 5.7. ʥʘʚʝʜʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʢʦʚʦ-

ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ.  

ʈʠʩ. 5.7. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ 

ɺʭʽʜʥʠʡ ʢʦʥʪʨʦʣʴ, ʧʨʠʡʤʘʥʥʷ, ʟʚʘʞʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ 

ʇʽʜʛʦʪʦʚʢʘ ʤô̫ ʩʥʦʾ 

ʩʠʨʦʚʠʥʠ: 

ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʟʘ t=20 Üʉ 

ʜʦ t=1 ÜC ʫ ʪʦʚʱʽ ʤô̫ ʟʽʚ, 

ʟʘʯʠʱʝʥʥʷ, ʦʙʚʘʣʶʚʘʥʥʷ, 

ʞʠʣʫʚʘʥʥʷ 

ʇʦʜʨʽʙʥʝʥʥʷ ʤô̫ ʩʥʦʾ 

ʩʠʨʦʚʠʥʠ ʥʘ ʚʦʚʯʢʫ 

dʦʪʚ=2-3 ʤʤ, t=4 ÜC 

ʇʽʜʛʦʪʦʚʢʘ ʛʝʣʶ ʥʘ ʦʩʥʦʚʽ 

ʉʂʉ (ʙʽʣʦʢ ʷʣʦʚʠʯʠʡ, 

ʙʦʨʦʰʥʦ ʟ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ, 

ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʫ ʪʘ 

ʛʘʨʙʫʟʘ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

1:1:1:1:1):  ʛʽʜʨʘʪʘʮʽʷ 1:4 

(tʚʦʜʠ=0Üʉ, Ò30% ʣʴʦʜʫ ʘʙʦ 

ʩʥʽʛʫ), ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

Ű=15é20 c ʧʨʠ N=min, ʜʘʣʽ 

Ű=2é3 ʭʚ ʧʨʠ N=max 

ʇʽʜʛʦʪʦʚʢʘ ʢʫʧʘʞʫ: 

ʥʘʛʨʽʚʘʥʥʷ ʞʠʨʫ 

ʷʣʦʚʠʯʦʛʦ ʜʦ 

t=42é49 Üʉ; 

ʥʘʛʨʽʚʘʥʥʷ ʣʣʷʥʦʾ 

ʦʣʽʾ ʜʦ t=25é30 Üʉ; 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

Ű=10é15 ʭʚ ʧʨʠ 

w=35é40 ʭʚ
-1

; 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ 

t=5é10 Üʉ 

ʇʽʜʛʦʪʦʚʢʘ ʮʠʙʫʣʽ 

ʪʘ ʤʦʨʢʚʠ: 

ʤʠʪʪʷ, ʦʯʠʱʝʥʥʷ, 

ʧʦʜʨʽʙʥʝʥʥʷ, 

ʜʦʟʫʚʘʥʥʷ 

ʄʝʣʘʥʞ ʘʙʦ ʷʡʮʷ: 

ʜʦʟʫʚʘʥʥʷ 

ʉʽʣʴ ʪʘ ʩʧʝʮʽʾ: 

ʜʦʟʫʚʘʥʥʷ 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʬʘʨʰʫ ʚ ʤʽʰʘʣʮʽ 

t=12é14 ÜC, Ű=8é10 ʭʚ, N=0,5 ʦʙ/ʩ 

ʌʦʨʤʫʚʘʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ mʩʝʨ.=75Ñ5 ʛ, t=12 ÜC 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ t=-2é0 ÜC 

  

ʇʘʥʽʨʫʚʘʥʥʷ t=12 ÜC ʇʽʜʛʦʪʦʚʢʘ ʙʦʨʦʰʥʘ: 

ʧʨʦʩʽʶʚʘʥʥʷ 

ʌʘʩʫʚʘʥʥʷ ʪʘ ʧʘʢʫʚʘʥʥʷ t=12 ÜC 

ɿʘʤʦʨʦʞʫʚʘʥʥʷ: t=-18 ÜC, ŰÒ2 

ʛʦʜ. 

(ʜʦ t=-12 ÜC ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʜʫʢʪʫ) 

ɿʙʝʨʽʛʘʥʥʷ: t=-18(Ñ1) ÜC, ŰÒ30 ʜʽʙ 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ, ʨʝʘʣʽʟʘʮʽʷ 
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ɿ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ ʙʫʣʦ ʜʦʜʘʥʦ ʦʧʝʨʘʮʽʾ ʟ ʧʽʜʛʦʪʦʚʢʠ 

ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʘ ʩʘʤʝ: ʧʨʠʛʦʪʫʚʘʥʥʷ ʛʝʣʶ ʥʘ 

ʦʩʥʦʚʽ ʩʫʭʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʩʫʤʽʰʽ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʠʪʴ ʙʽʣʦʢ ʷʣʦʚʠʯʠʡ 

ʢʦʣʘʛʝʥʦʚʠʡ, ʙʦʨʦʰʥʦ ʟ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʫ ʪʘ ʛʘʨʙʫʟʘ, ʘ 

ʪʘʢʦʞ ʢʫʧʘʞʫʚʘʥʥʷ ʞʠʨʫ ʷʣʦʚʠʯʦʛʦ ʪʘ ʦʣʽʾ ʣʣʷʥʦʾ ʟ ʦʧʠʩʦʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʝʞʠʤʽʚ. 

ʈʦʟʨʦʙʣʝʥʫ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʫ ʢʦʤʧʦʟʠʮʽʶ ʧʝʨʝʜʙʘʯʝʥʦ ʚʥʦʩʠʪʠ 

ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʥʝʩʝʥʥʷʤ ɹɺʂ ʫ ʚʠʛʣʷʜʽ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʘʚʝʜʝʥʦʾ ʥʘ ʨʠʩʫʥʢʫ 5.7. ʩʭʝʤʠ ʪʠʤ, ʱʦ ʦʧʝʨʘʮʽʾ 

ʧʽʜʛʦʪʦʚʢʠ ʛʝʣʶ ʥʘ ʦʩʥʦʚʽ ʉʂʉ ʪʘ ʢʫʧʘʞʫʚʘʥʥʷ ʞʠʨʽʚ ʟʘʤʽʥʶʻʪʴʩʷ ʦʧʝʨʘʮʽʻʶ 

ʧʽʜʛʦʪʦʚʢʠ ʝʤʫʣʴʩʽʾ ʥʘ ʦʩʥʦʚʽ ɹɺʂ. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ɹɺʂ ʥʘʚʝʜʝʥʘ ʪʘ ʦʧʠʩʘʥʘ ʫ ʨʦʟʜʽʣʽ 4.2. 

 

5.10. ʇʨʦʤʠʩʣʦʚʘ ʘʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʪʘ ʨʦʟʨʘʭʫʥʦʢ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ 

ʢʦʤʧʦʟʠʮʽʾ (ɼʦʜʘʪʦʢ ɺ). ʋʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʫ 

ɼʦʥʝʮʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ: ʤôʷʩʦʢʦʤʙʽʥʘʪ ʇʨɸʊ çɸʧʢ-

ʽʥʚʝʩʪè ʪʘ ʧʝʨʝʨʦʙʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʊʆɺ "ʉɺ ɹɯɿʅɽʉ ɸʃʔʗʅʉ" (ɼʦʜʘʪʦʢ ɻ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʤʠʩʣʦʚʦʾ ʘʧʨʦʙʘʮʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽ ʾ

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʮʽʣʦʤʫ ʥʝ ʫʩʢʣʘʜʥʶʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʚʠʨʦʙʥʠʮʪʚʦ 

ʻ ʤʦʞʣʠʚʠʤ ʥʘ ʽʩʥʫʶʯʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 
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ʉʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʦʣʷʛʘʻ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʫ ʨʦʟʰʠʨʝʥʥʽ 

ʘʩʦʨʪʠʤʝʥʪʫ ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ ʟ ʚʠʩʦʢʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʨʦʟʰʠʨʝʥʥʽ 

ʘʩʦʨʪʠʤʝʥʪʫ ʙʝʟʛʣʶʪʝʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʇʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ ʤʦʞʣʠʚʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩ̔ʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1820 ʛʨʥ ʥʘ 1ʪ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ (ɼʦʜʘʪʦʢ ɽ). 

ʆʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.13. 

ʊʘʙʣʠʮʷ 5.13. ʆʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʇʦʢʘʟʥʠʢʠ 
ʂʦʪʣʝʪʠ çɼʦʤʘʰʥʽè 

(ʢʦʥʪʨʦʣʴ) 

ʄôʷʩʥʠʡ 

ʧʦʩʽʯʝʥʠʡ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪ 

çɹʝʟʛʣʶʪʝʥʦʚʠʡè 

ʇʦʚʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ, ʪʠʩ.ʛʨʥ 68,55 69,75 

ʆʧʪʦʚʘ ʮʽʥʘ ʟʘ 1ʪ, ʪʠʩ.ʛʨʥ 80,21 78,83 

ʇʨʠʙʫʪʦʢ, 1ʪ ʪʠʩ.ʛʨʥ 8,14 9,08 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ, % 15,00 13,00 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ çɹʝʟʛʣʶʪʝʥʦʚʽè ʤʘʻ ʙʽʣʴʰʽ 

ʧʦʚʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʥʘ 1,8%, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɺʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʝʥʥʷ ʦʧʪʦʚʦʾ ʮʽʥʠ 1 ʪʦʥʠ ʥʘ 1381 ʛʨʥ. ʘʙʦ 1,38 ʛʨʥ ʥʘ 1 ʢʛ. 

ɺʦʜʥʦʯʘʩ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʟʽ 

ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʥʫʪʨʽʻʥʪʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʧʨʦʜʫʢʮʽʾ ʙʝʟ ʛʣʶʪʝʥʫ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ 

ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

1. ʈʦʟʨʦʙʣʝʥʦ ʰʽʩʪʴ ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʤʽʩʪʦʤ 

ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦ ʾ ʢʦʤʧʦʟʠʮʽʾ 25, 30 ʪʘ 35% ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ 

ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ï ʢʦʤʙʽʥʘʮʽ ʾ ʤô̫ ʩʘ ʢʫʨʷʯʦʛʦ ʪʘ ʩʚʠʥʠʥʠ ʫ ʨʽʚʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, ʪʘ ʩʚʠʥʠʥʠ ʽ ʷʣʦʚʠʯʠʥʠ ʫ ʨʽʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

2. ɺʠʚʯʝʥʦ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʩʢʦʨʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 
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ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʥʫʪʨʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʨʦʙʘʭ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʥʦʨʤʘʤ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʦɦ ʨʦʟʨʦʙʣʝʥʽ ʨʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʜʘʪʥʽ ʟʘʜʦʚʽʣʴʥʠʪʠ 

ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʦʨʛʘʥʽʟʤʫ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ ʥʘ 18-25 %, ʞʠʨʽʚ ï ʥʘ 18-20 %, 

ʟʘʣʽʟʘ - ʥʘ 17-25 %, ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʥʘ 28-33 %, ʘ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʽʥʰʽ 

ʚʘʞʣʠʚʽ ʚʽʪʘʤʽʥʠ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. 

3. ɺʠʚʯʝʥʦ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʥʘʜʣʠʰʢʫ 

ʦʢʨʝʤʠʭ ʟ ʥʠʭ ʪʘ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʌɸʆ/ɺʆɿ. ʇʦʢʘʟʥʠʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʣʝʞʘʪʴ ʚ ʤʝʞʘʭ ʚʽʜ 82,17% ʜʦ 86,63%. 

4. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʨʝʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ɹɺʂ ʫ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʘʭ ʯʠʥʠʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʜʫʢʪʫ 

ʜʦ ʨʫʡʥʽʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

5. ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʨʝʞʠʤʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ "ʰʦʢʦʚʠʭ" ʫʤʦʚ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʠʢʣʠʢʘʻ ʥʝʟʥʘʯʥʽ ʤʝʭʘʥʽʯʥʽ 

ʨʫʡʥʫʚʘʥʥʷ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʟʙʝʨʽʛʘʻ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ, ʪʘʢʽ ʷʢ ʚʦʣʦʛʦʟʚôʷʟʫʶʯʘ ʪʘ 

ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʦʩʪʽ ʬʘʨʰʝʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʚʦʣʷʻ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʩʫʯʘʩʥʠʭ ʢʘʤʝʨ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʢʘʤʝʨ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʤʽʥʫʩ 30 Áʉ ʽ 

ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʧʦʚʽʪʨʷ 4 ʤ/ʩ ʪʘ ʢʘʤʝʨ ʘʢʫʩʪʠʯʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ. 

6. ɼʦʩʣʽʜʞʝʥʦ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʢʠ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʤʝʥʰʽ ʚʪʨʘʪʠ ʤʘʩʠ - ʚʽʜ 8,41 ʜʦ 

11,44%, ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʧʘʨʦʪʝʨʤʯ̔ʥʽʡ ʦʙʨʦʙʮ ̔ʚʩʽʭ ʚʠʜʽʚ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, 

ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʦʙʨʦʙʢʠ. ʇʨʠ ʮʴʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʚʪʨʘʪ ʚʽʜ ʚʤʽʩʪʫ ɹɺʂ ʫ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ 
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ʚʠʨʦʙʘʭ ʪʘ ʚʽʜ ʩʢʣʘʜʫ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ. ʇʨʠ ʅɺʏ-ʥʘʛʨʽʚʘʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʟʚô̫ ʟʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʇʅʌ ʚ ʤʝʞʘʭ ʚʽʜ 1,5 ʜʦ 10%, ʧʨʠ 

ʩʤʘʞʝʥʥʽ ï ʚʽʜ 3 ʜʦ 12%, ʪʦʜʽ ʷʢ ʧʨʠ ʚʘʨʽʥʥʽ ʥʘ ʧʘʨʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʻ 

ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ. 

7. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ɹɺʂ ʫ ʜʦʩʣʽʜʘʭ in vivo ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʠʨʽʩʪ ʤʘʩʠ 

ʪʽʣʘ ʱʫʨʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ 

ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ, ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʫ ʪʚʘʨʠʥ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 18,0 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʙʽʣʽʨʫʙʽʥʫ ʥʘ 22,3%, ʽʥʰʽ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʣʝʞʘʪʴ ʚ ʤʝʞʘʭ 

ʥʦʨʤʠ. ʇʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ 

ʧʨʦʜʫʢʪ ʻ ʙʝʟʧʝʯʥʠʤ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ. 

8. ɼʦʩʣʽʜʞʝʥʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʩʪʘʙʽʣʴʥʩ̔ʪɹ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʟ ɹɺʂ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʟʨʘʟʢʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʧʨʦʪʷʛʦʤ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4437:2005 çʅʘʧʽʚʬʘʙʨʠʢʘʪʠ ʤô̫ ʩʥʽ 

ʪʘ ʤôʷʩʦʨʦʩʣʠʥʥʽ ʧʦʩʽʯʝʥʽ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè ʟʘ ʚʤʽʩʪʦʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʘʥʦʛʦ ʜʦʢʫʤʝʥʪʫ. 

9. ʈʦʟʨʘʭʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦ ʾ ʪʝʭʥʦʣʦʛʽ ʾ ʚʠʨʦʙʥʠʮʪʚʘ ʤôʷʩʥʠʭ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ çɹʝʟʛʣʶʪʝʥʦʚʽè ʪʘ ʢʦʪʣʝʪ çɼʦʤʘʰʥʽè (ʢʦʥʪʨʦʣʴ). ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʦʚʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʇʅʌ 

çɹʝʟʛʣʶʪʝʥʦʚʽè ʥʘ 1,8% ʚʠʱʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʦʧʪʦʚʘ ʮʽʥʘ ʚʠʱʘ ʥʘ 

1,38 ʛʨʥ ʥʘ 1 ʢʛ ʧʨʦʜʫʢʮʽʾ. ʆʜʥʘʢ, ʧʽʜʚʠʱʝʥʥʷ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ 

ʚʠʧʨʘʚʜʘʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʟʽ 

ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʥʫʪʨʽʻʥʪʥʠʤ ʩʢʣʘʜʦʤ  ʪʘ ʧʨʦʜʫʢʮʽʾ ʙʝʟ ʛʣʶʪʝʥʫ. 

 

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʚʠʩʚʽʪʣʝʥʽ ʚ ʩʪʘʪʪʷʭ 

ʪʘ ʤʘʪʝʨʘ̔ʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ (ʊʦʧʯʽʡ & ɻʦʥʯʘʨʝʥʢʦ, 2016; ɻʦʥʯʘʨʝʥʢʦ & 

ʊʦʧʯʽʡ, 2018; ʄʝʭʝʜ, ɻʦʥʯʘʨʝʥʢʦ & ʊʦʧʯʽʡ, 2018; Topchii, Verchenko & 

Honcharenko, 2020; Honcharenko & Topchyi, 2020). 
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ɺʀʉʅʆɺʂʀ 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʟʨʦʙʣʝʥʦ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ. 

1. ɸʥʘʣʽʪʠʯʥʠʤ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʻ 

ʘʨʛʫʤʝʥʪʦʚʘʥʝ ʢʦʤʙʽʥʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʽ ʪʚʘʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʤʝʪʦʶ 

ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ, ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ. ʆʙʛʨʫʥʪʦʚʘʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʨʦʰʥʘ ʟ ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʩʦʥʷʰʥʠʢʫ ʪʘ 

ʛʘʨʙʫʟʘ ʫ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʦʾ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

2. ɼʦʩʣʽʜʞʝʥʦ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦ ʩʧʦʞʠʚʯʽ ʚʠʤʦʛʠ ʱʦʜʦ ʷʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ; ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʨʦʟʛʦʨʪʘʥʥʷ 

ʬʫʥʢʮʽʾ ʷʢʦʩʪʽ ʪʘ, ʰʣʭ̫ʦʤ ʧʦʙʫʜʦʚʠ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ, ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʢʽʣʴʢʽʩʥʦ ʚʠʤʽʨʶʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤʽʞ ʩʦʙʦʶ ʡ 

ʚʠʟʥʘʯʝʥʦ ʥʘʧʨʷʤʢʠ ʾʭ ʟʤʽʥʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʯʝʥʴ 

ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʜʦʚʦʣʝʥʥʷ ʥʘʡʚʘʛʦʤʽʰʠʭ ʚʠʤʦʛ 

ʩʧʦʞʠʚʘʯʽʚ ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʜʦ ʨʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘʪʫʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʟ ʘʨʛʫʤʝʥʪʦʚʘʥʠʤ ʩʢʣʘʜʦʤ ʪʘ 

ʢʦʤʧʦʥʫʚʘʥʥʷʤ ʽʥʛʨʝʜʽʻʥʪʽʚ. 

3. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ: ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʤʽʰʽ ʙʦʨʦʰʥʘ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʚʘʨʠʥʥʠʤ ʙʽʣʢʦʤ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1:1:1:1 ʟ 

ʛʽʜʨʘʪʘʮʽʻʶ 1:4. 

4. ɾʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ 

ʟʙʘʣʘʥʩʦʚʘʥʦ ʰʣ̫ʭʦʤ ʚʥʝʩʝʥʥʷ ʜʦ ʾʾ ʩʢʣʘʜʫ 25% ʢʫʧʘʞʫ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ ʟ 

ʣʣʷʥʦʶ ʦʣʽʻʶ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1, ʱʦ ʜʦʟʚʦʣʠʣʦ ʥʘʙʣʠʟʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ɤ-6:ɤ-3 ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨʘʭ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʜʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʜʽʻʪʦʣʦʛʘʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 4:1. 
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5. ʐʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ɹɺʂ ʫ ʢʽʣʴʢʦʩʪʽ 25-35% ʯʠʥʠʪʴ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤôʷʩʥʠʭ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʘ ʩʘʤʝ: 

ʚʦʣʦʛʦʟʚô̫ ʟʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʬʘʨʰʫ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 3,8%, ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʘ ʪʘ ʞʠʨʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ - ʥʘ 6 ʪʘ 

2,9 %, ʚʽʜʧʦʚʽʜʥʦ. ɿʨʦʩʪʘʶʪʴ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʤʫʣʴʩʽʾ - ʥʘ 3,8% 

ʪʘ ʝʤʫʣʴʛʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ - ʥʘ 5,7%. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʦ 

ʨʝʮʝʧʪʫʨʠ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʤʽʩʪʦʤ ɹɺʂ ʫ ʢʽʣʴʢʦʩʪʽ 25, 30, 35% 

ʪʘ ʫʪʦʯʥʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ɹʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʫ ʢʦʤʧʦʟʠʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʥʦʩʠʪʠ ʨʦʟʜʽʣʴʥʠʤ 

ʩʧʦʩʦʙʦʤ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʛʝʣʶ ʥʘ ʦʩʥʦʚʽ ʩʫʤʽʰ ̔ ʪʚʘʨʠʥʥʦʛʦ 

ʙʽʣʢʫ ʪʘ ʙʦʨʦʰʥʘ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʢʫʧʘʞʫʚʘʥʥʷʤ ʷʣʦʚʠʯʦʛʦ ʞʠʨʫ 

ʟ ʣʣʷʥʦʶ ʦʣʽʻʶ, ʘ ʪʘʢʦʞ ʩʧʦʩʽʙ ʚʥʝʩʝʥʥʷ ɹɺʂ ʫ ʚʠʛʣʷʜʽ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ.  

6. ɼʦʩʣʽʜʞʝʥʦ ʟʤʽʥʫ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʰʦʢʦʚʠʭ ʫʤʦʚ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʥʘ ʚʠʭʽʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ - ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ, 

ʟʘʤʦʨʦʞʝʥʠʤʠ ʟʘ ʪʨʘʜʠʮʽʡʥʠʭ ʫʤʦʚ, ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 12%, ʘ 

ʪʘʢʦʞ ʥʘ ʟʤʝʥʰʝʥʥʷ ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʦʮʝʩʫ ʢʨʠʩʪʘʣʦʫʪʚʦʨʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʩʧʦʩʽʙ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʇʅʌ ï ʚʘʨʽʥʥʷ ʥʘ ʧʘʨʽ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

7. ʅʘ ʧʽʜʩʪʘʚʽ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ in vivo ʚʩʪʘʥʦʚʣʝʥʦ 

ʤʝʪʘʙʦʣʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʫ 

ʷʢʦʩʪʽ ʙʽʦʤʘʨʢʝʨʽʚ ʜʣʷ ʦʮʽʥʢʠ ʤʝʪʘʙʦʣʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʽʯʝʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʤʽʩʪʦʤ ɹɺʂ ʚʟʷʪʦ ʨʽʚʥʽ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ, ʭʦʣʝʩʪʝʨʠʥʫ ʪʘ 

ʙʽʣʽʨʫʙʽʥʫ ʫ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. 

8. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʝʢʪʠ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ʙʽʣʢʦʚʦ-ʚʫʛʣʝʚʦʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʚʽʜ ʤʦʞʣʠʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʩʽʯʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹɺʂ ʫ ʚʠʨʦʙʥʠʮʪʚʦ.  
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ʆʙʣʘʩʪʴ ʄʽʩʪʦ 
ʂʽʣʴʢʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ 

ʯʦʣ. % 

ʂʠʾʚʩʴʢʘ ʂʠʾʚ  301 37,16 

50 

ɹʘʨʠʰʽʚʢʘ  7 0,86 

ɹʽʣʘ ʎʝʨʢʚʘ  31 3,83 

ɺʘʩʠʣʴʢʽʚ  19 2,35 

ɯʨʧʽʥʴ 15 1,85 

ʆʙʫʭʽʚ 17 2,10 

ʌʘʩʪʽʚ 15 1,85 

ɺʽʥʥʠʮʴʢʘ ɺʽʥʥʠʮʷ   31 3,83 3,83 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʂʘʤôʷʥʩʴʢʝ 14 1,73 

5,07 ʂʨʠʚʠʡ ʈʽʛ 16 1,98 

ʅʽʢʦʧʦʣʴ 11 1,36 

ɼʦʥʝʮʴʢʘ ɼʨʫʞʢʽʚʢʘ 4 0,49 0,49 

ɾʠʪʦʤʠʨʩʴʢʘ ɾʠʪʦʤʠʨ 23 2,84 

4,69 ʂʦʨʦʩʪʠʰʽʚ 9 1,11 

ʄʘʣʠʥ 6 0,74 

ʏʝʨʢʘʩʴʢʘ ʏʝʨʢʘʩʠ 15 1,85 

4,69 ʉʤʽʣʘ 11 1,36 

ʋʤʘʥʴ 12 1,48 

ʈʽʚʥʝʥʩʴʢʘ ʈʽʚʥʝ  19 2,35 2,35 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ  18 2,22 
3,45 

ʂʘʣʫʰ 10 1,23 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʂʨʦʧʠʚʥʠʮʴʢʠʡ 22 2,72 2,72 

ʃʴʚʽʚʩʴʢʘ ʃʴʚʽʚ 27 3,33 

5,8 ʉʪʨʠʡ 9 1,11 

ʊʨʫʩʢʘʚʝʮʴ 11 1,36 

ʆʜʝʩʴʢʘ ʆʜʝʩʘ  18 2,22 2,22 

ʇʦʣʪʘʚʩʴʢʘ ʇʦʣʪʘʚʘ 34 4,20 
6,05 

ʄʠʨʛʦʨʦʜ 15 1,85 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʇʨʠʣʫʢʠ  11 1,36 1,36 

ʍʤʝʣʴʥʠʮʴʢʘ ʍʤʝʣʴʥʠʮʴʢʠʡ 17 2,10 

7,28 
ʂʘʤ'ʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ 
29 3,58 

ʅʝʪʽʰʠʥ 13 1,60 

ɺʩʴʦʛʦ 32 810 100 100 
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