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ɸʅʆʊɸʎɯʗ 

 

ɹʽʣʘʰ ɹ.ɻ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ 

ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 181 ʍʘʨʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʍʘʨʢʽʚ, 2026. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʻ ʪʝʭʥʦʣʦʛʽʷ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʾʭʥʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ; ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ 

ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ; ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ, ʧʨʦʮʝʩʠ ʯʝʨʩʪʚʽʥʥʷ ʧʰʝʥʠʯʥʦʛʦ 

ʭʣʽʙʘ ʟʘ ʫʤʦʚ ʜʦʜʘʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʧʝʨʰʝ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʫʤʽʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʇʇɿʇ) ʪʘ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (ʇʇʐ) ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʘ 

ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʷʢʦʩʪʽ, ʧʦʜʦʚʞʝʥʠʤ ʪʝʨʤʽʥʦʤ ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʞʦʩʪʽ; ʦʪʨʠʤʘʥʦ ʥʦʚʽ ʥʘʫʢʦʚʽ ʜʘʥʽ 

ʧʨʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ, ʘ ʩʘʤʝ ʢʽʣʴʢʽʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʙʽʣʢʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʚʤʽʩʪ ʭʘʨʯʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʽʪʘʤʽʥʽʚ, ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʻʤʥʽʩʪʴ; ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʢʠʩʣʦʪʦ-, ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʪʘ 

ʟʙʨʦʜʞʫʚʘʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʫ ʧʰʝʥʠʯʥʦʤʫ ʪʽʩʪʽ ʚʽʜ ʜʦʟʫʚʘʥʥʷ 
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ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥ, ʷʢʽ 

ʜʦʚʦʜʷʪʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ 

ʘʢʪʠʚʘʮʽʾ ʙʨʦʜʠʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ; ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ 

ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ, ʱʦ 

ʧʦʣʷʛʘʶʪʴ ʫ ʧʦʩʣʘʙʣʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʇʇɿʇ ʪʘ ʟʤʽʮʥʝʥʥʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʧʦʨʦʰʢʫ 

ʰʠʧʰʠʥʠ ʟ ʙʽʣʢʘʤʠ ʢʣʝʡʢʦʚʠʥʠ; ʦʪʨʠʤʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʟʘ ʫʤʦʚʠ ʩʫʤʽʩʥʦʛʦ ʜʦʜʘʚʘʥʥʷ 

ʧʣʘʩʪʽʚʮʽʚ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥ, ʷʢʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ, ʟʘ ʷʢʠʭ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʠʩʦʢʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʚʠʨʦʙʽʚ. ɼʽʩʪʘʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ: ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʚ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ; ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʯʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ 

ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʫʟʘʛʘʣʴʥʝʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʭʣʽʙʦʧʝʯʝʥʥʽ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʽ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʜʦʚʝʜʝʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ 

ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʘʩʪʽʚʮʽ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. ʇʇɿʇ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʤʽʩʪʷʪʴ ʥʘ 19,8% ʙʽʣʴʰʝ ʙʽʣʢʽʚ ʽʟ ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ ʟ 

ʙʦʨʦʰʥʦʤ ʽ ʇʇʐ ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʫ 3,3 ʨʘʟʠ ʙʽʣʴʰʝ ʤʦʥʦ- ʽ 

ʜʠʩʘʭʘʨʠʜʽʚ, ʥʘ 18,0% ʤʝʥʰʝ ʢʨʦʭʤʘʣʶ ʪʘ ʫ 2,9 ʨʘʟʠ ʙʽʣʴʰʝ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ. 

ʇʇʐ, ʥʘʚʧʘʢʠ, ʤʽʩʪʠʪʴ ʫ 2,6 ʨʘʟʠ ʤʝʥʰʝ ʙʽʣʢʽʚ, ʫ 8,2 ʨʘʟʠ ʙʽʣʴʰʝ ʤʦʥʦ- ʽ 
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ʜʠʩʘʭʘʨʠʜʽʚ, ʘ ʚʤʽʩʪ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʥʴʦʤʫ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʙʦʨʦʰʥʘ ʫ 

25,1 ʨʘʟʠ. ʄʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʇʇɿʇ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʬʦʩʬʦʨʦʤ, 

ʤʘʛʥʽʻʤ, ʢʘʣʽʻʤ, ʥʘʪʨʽʻʤ, ʟʘʣʽʟʦʤ ʽ ʢʘʣʴʮʽʻʤ, ʘ ʇʇʐ ï ʢʘʣʴʮʽʻʤ, ʢʘʣʽʻʤ ʪʘ 

ʤʘʛʥʽʻʤ. ʇʦʨʽʚʥʷʥʦ ʟ ʙʦʨʦʰʥʦʤ ʜʦʙʘʚʢʠ ʤʘʶʪʴ ʚʠʱʠʡ ʚʤʽʩʪ ʪʦʢʦʬʝʨʦʣʽʚ ʫ 3,7 ʽ 

13,4 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ. ʇʇʐ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʚʽʪʘʤʽʥʫ ʉ, ʢʘʨʦʪʠʥʦʾʜʽʚ, ʧʦʣʽʬʝʥʦʣʽʚ ʽ ʧʦʨʽʚʥʷʥʦ ʟ ʇʇɿʇ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʫ 20 

ʨʘʟʽʚ ʚʠʱʦʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʻʤʥʽʩʪʶ. 

ʇʇʐ ï ʮʝ ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʡ ʧʨʦʜʫʢʪ, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ ʧʝʨʝʚʘʞʘʶʪʴ ʬʨʘʢʮʽʾ ʟ 

ʨʦʟʤʽʨʘʤʠ 56é240 ʤʢʤ, ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 73%. ɼʣʷ ʇʇɿʇ ʭʘʨʘʢʪʝʨʥʝ 

ʜʦʤʽʥʫʚʘʥʥʷ ʮʽʣʠʭ ʪʘ ʢʨʫʧʥʠʭ ʧʣʘʩʪʽʚʮʽʚ (66,0%) ʟ ʨʦʟʤʽʨʦʤ Ó5Ĭ5Ĭ1éÒ8Ĭ10Ĭ1. 

ʇʇɿʇ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʫ 5,2 ʨʘʟʠ ʚʠʱʦʶ ʘʤʽʣʦʣʽʪʠʯʥʦʶ ʪʘ ʫ 2,8 ʨʘʟʠ ʚʠʱʦʶ 

ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ, ʪʦʜʽ ʷʢ ʫ ʇʇʐ 

ʘʢʪʠʚʥʽʩʪʴ ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʷʚʣʝʥʘ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 30Áʉ ʇʇɿʇ ʽ 

ʇʇʐ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 41,9 ʽ 13,0% ʚʠʱʫ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʥʽʞ 

ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 60é90Áʉ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʦʜʘʣʴʰʠʤ ʟʨʦʩʪʘʥʥʷʤ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʪʽʩʪʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʤʽʥʘ ʯʘʩʪʠʥʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 10é20% ʇʇɿʇ ʽ 

2é8% ʇʇʐ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʪʽʩʪʽ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʽʜʚʠʱʝʥʥʽ ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʣʝʥʦʛʦ 

CO , ʧʨʠʩʢʦʨʝʥʥʽ ʟʙʨʦʜʞʫʚʘʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʙʨʦʜʠʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʽʩʪʘ. ɺʥʝʩʝʥʥʷ ʦʙʦʭ ʜʦʙʘʚʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʽʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʠʩʢʦʨʝʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚôʷʟʢʦʩʪʽ 

ʙʦʨʦʰʥʷʥʦʾ ʩʫʩʧʝʥʟʽʾ. 

ʇʇɿʇ ʪʘ ʇʇʐ ʯʠʥʷʪʴ ʧʨʦʪʠʣʝʞʥʠʡ ʚʧʣʠʚ ʥʘ ʢʣʝʡʢʦʚʠʥʥʠʡ ʢʦʤʧʣʝʢʩ ʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ. ɺʥʝʩʝʥʥʷ 10é20% ʇʇɿʇ ʩʧʨʠʷʻ 

ʧʦʩʣʘʙʣʝʥʥʶ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʫ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʧʣʠʚʘʥʥʷ ʪʽʩʪʘ, 

ʟʥʠʞʝʥʥʷʤ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ ʥʘ 23,1é.46,2%, ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ ʜʝʬʦʨʤʘʮʽʾ W ï ʥʘ 
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6,3é15,7%, ʧʽʜʚʠʱʝʥʥʷʤ ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ 37,7é78,6% ʪʘ ʤʽʮʥʦʩʪʽ ʘʜʛʝʟʾʾ ʪʽʩʪʘ, 

ʟʤʝʥʰʝʥʥʷʤ ʡʦʛʦ ʦʙôʻʤʫ ʥʘ 6,0é14,0%. ʅʘʪʦʤʽʩʪʴ, ʜʦʜʘʚʘʥʥʷ 2...8% ʇʇʐ, 

ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʦʣʽʬʝʥʦʣʽʚ ʽ ʥʝʢʨʦʭʤʘʣʴʥʠʭ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʩʧʨʠʷʻ ʫʢʨʽʧʣʝʥʥʶ ʢʣʝʡʢʦʚʠʥʠ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʟʤʝʥʰʝʥʥʽ 

ʨʦʟʧʣʠʚʘʥʥʷ ʪʽʩʪʘ ʥʘ 7,0é16,0%, ʧʽʜʚʠʱʝʥʥʽ ʧʦʢʘʟʥʠʢʘ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ ʥʘ 

13,8é32,3%, ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ ʜʝʬʦʨʤʘʮʽʾ (W) ï ʥʘ 5,3é21,1% ʪʘ ʟʤʝʥʰʝʥʥʽ 

ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ 6,6é18,0%, ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ 

ʪʽʩʪʘ ʥʘ 9,7é17,1%.  

ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʦʢʨʝʤʦʛʦ ʚʥʝʩʝʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 10é.20% 

ʇʇɿʇ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ ʥʘ 5,0é16,6%, 

ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ï ʥʘ 6,4é25,5% ʪʘ ʧʦʨʠʩʪʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʤôʷʢʫʰʢʠ, 

ʥʘʜʘʻ ʚʠʨʦʙʘʤ ʧʨʠʻʤʥʦʛʦ ʩʦʣʦʜʦʚʦʛʦ ʩʤʘʢʫ ʪʘ ʘʨʦʤʘʪʫ. ɿʘ ʚʥʝʩʝʥʥʷ 2é6% 

ʇʇʐ, ʥʘʚʧʘʢʠ, ʧʠʪʦʤʠʡ ʦʙôʻʤ ʚʠʨʦʙʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 8,3é18,7%, 

ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ ï ʥʘ 6,4é12,8%, ʧʦʢʨʘʱʫʶʪʴʩʷ ʧʦʨʠʩʪʽʩʪʴ ʪʘ ʝʣʘʩʪʠʯʥʽʩʪʴ 

ʤôʷʢʫʰʢʠ, ʬʦʨʤʫʻʪʴʩʷ ʧʨʠʻʤʥʠʡ ʰʠʧʰʠʥʦʚʠʡ ʩʤʘʢ ʽ ʘʨʦʤʘʪ. ɼʦʜʘʚʘʥʥʷ 8% 

ʇʇʐ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʣʽʧʰʫʶʯʦʛʦ ʝʬʝʢʪʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʜʦʮʽʣʴʥʠʤ ʻ ʩʫʤʽʩʥʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚ ʇʇɿʇ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʽʩʪʘ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʥʫʪʨʽʻʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʙʦʭ ʜʦʙʘʚʦʢ.   

ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʫʤʽʩʥʦʛʦ ʜʦʜʘʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ: ʜʣʷ ʬʦʨʤʦʚʦʛʦ ʭʣʽʙʘ ï 20% ʇʇɿʇ ʽ 6 % ʇʇʐ, ʜʣʷ ʧʦʜʦʚʦʛʦ ï 

15% ʇʇɿʇ ʽ 6% ʇʇʐ ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʩʪʘʥʦʚʣʝʥʦ 

ʦʧʪʠʤʘʣʴʥʫ ʚʦʣʦʛʽʩʪʴ ʪʽʩʪʘ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ, ʷʢʽ ʩʢʣʘʣʠ 46,4 ʽ 45,0% 

ʪʘ 150 ʽ 160 ʭʚ ʚʽʜʧʦʚʽʜʥʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ 

ʟ ʩʫʤʽʩʥʠʤ ʚʥʝʩʝʥʥʷʤ ʇʇɿʇ ʽ ʇʇʐ ʩʧʨʠʷʻ ʩʢʦʨʦʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʡʦʛʦ 

ʜʦʟʨʽʚʘʥʥʷ ʥʘ 16,6 ʽ 11,1%, ʘ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ï ʥʘ 16,7 ʽ 12,5%, 
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ʢʦʤʧʝʥʩʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʇʇɿʇ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ 

ʟʘʚʜʷʢʠ ʟʤʽʮʥʝʥʥʶ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʢʨʘʱʝʥʥʷ ʧʠʪʦʤʦʛʦ 

ʦʙ'ʻʤʫ, ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ɺʠʨʦʙʠ ʟʘ ʩʫʤʽʩʥʦʛʦ 

ʚʥʝʩʝʥʥʷ ʜʦʙʘʚʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʢʦʨʠʯʥʝʚʠʤ ʢʦʣʴʦʨʦʤ, ʧʨʠʻʤʥʠʤʠ ʩʦʣʦʜʦʚʠʤʠ ʽ 

ʰʠʧʰʠʥʦʚʠʤʠ ʘʨʦʤʘʪʦʤ ʪʘ ʧʨʠʩʤʘʢʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʽʟ ʩʫʤʽʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʇɿʇ ʽ ʇʇʐ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʚʥʝʩʝʥʥʷʤ ʥʘ ʩʪʘʜʽʾ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ ʧʦʧʝʨʝʜʥʴʦ ʛʽʜʨʘʪʦʚʘʥʠʭ 

ʧʣʘʩʪʽʚʮʽʚ, ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʧʽʜʚʠʱʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʪʽʩʪʘ ʪʘ 

ʩʢʦʨʦʯʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʩʪʘʜʽʾ ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʪʽʩʪʘ. ʋʜʦʩʢʦʥʘʣʝʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʽʜʭʦʜʘʤ ʜʦ ʟʙʘʛʘʯʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ 

ʩʘʤʝ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʝ ʤʽʩʪʠʪʴ 

ʩʠʥʪʝʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ. ɿʘ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʨʦʙʣʷʪʠ ʭʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ʬʦʨʤʦʚʠʡ ʟ ʚʥʝʩʝʥʥʷʤ 20% 

ʇʇɿʇ ʽ 6% ʇʇʐ, ʘ ʪʘʢʦʞ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʧʦʜʦʚʦʛʦ ʟ ʜʦʜʘʚʘʥʥʷʤ 15% 

ʇʇɿʇ ʽ 6% ʇʇʐ. 

ʍʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʟʨʘʟʢʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʫ 2,8 ʨʘʟʠ ʚʠʱʠʤ ʚʤʽʩʪʦʤ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʻ ʾʭ 

ʜʞʝʨʝʣʦʤ. ɺʠʨʦʙʠ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʢʘʣʴʮʽʶ ʫ 1,9 ʽ 2,0, 

ʢʘʣʽʶ ï ʫ 1,5 ʽ 1,6, ʤʘʛʥʽʶ ʽ ʬʦʩʬʦʨʫ ï ʫ 1,6 ʽ 1,7, ʟʘʣʽʟʘ ï ʫ 1,3, ʪʦʢʦʬʝʨʦʣʫ ï ʫ 

2,1 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ ʪʽʘʤʽʥʫ, ʨʠʙʦʬʣʘʚʽʥʫ, ʚʽʪʘʤʽʥʫ ʈʈ, ʢʘʨʦʪʠʥʦʾʜʽʚ ʽ 

ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ ʙʽʣʢʘ ʪʘ 

ʥʠʞʯʦʶ ʥʘ 11,1 ʽ 7,4% ʝʥʝʨʛʝʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ. ʉʧʦʞʠʚʘʥʥʷ 277 ʛ ʚʠʨʦʙʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʠʪʪʷ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʫ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʥʘʭ ʥʘ 45,2%, ʪʦʢʦʬʝʨʦʣʽ 

ï ʜʦ 47,9%, ʢʘʨʦʪʠʥʦʾʜʘʭ ï ʜʦ 19,4%, ʧʦʣʽʬʝʥʦʣʘʭ ï ʜʦ 49,0%. ʈʦʟʨʦʙʣʝʥʽ ʚʠʨʦʙʠ 

ʢʨʘʱʝ ʟʙʝʨʽʛʘʶʪʴ ʩʚʽʞʽʩʪʴ ʧʦʪʷʛʦʤ 72 ʛʦʜ ʟʙʝʨʽʛʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʟʨʘʟʢʘʤʠ, ʘ ʾʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ 

ʥʦʨʤ. ʅʦʚʫ ʧʨʦʜʫʢʮʽʶ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʤʘʩʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʦʟʜʦʨʦʚʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 
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ʈʦʟʨʦʙʣʝʥʦ ʡ ʟʘʪʚʝʨʜʞʝʥʦ ʨʝʮʝʧʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʢʮʽʾ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè (ʈʎ ʋ 10.8ï44234755ï004:2026, ʊɯ ʋ 10.8ï

44234755ï004:2026) ʪʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè (ʈʎ ʋ 10.8ï44234755ï003:2026, 

ʊɯ ʋ 10.8ï44234755ï003:2026). ʋʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ ʘʧʨʦʙʦʚʘʥʦ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤ. ʂʠʻʚʘ, ʍʘʨʢʦʚʘ ʪʘ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʤ. ʇʠʨʷʪʠʥʘ, ʘ ʪʘʢʦʞ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ɼʝʨʞʘʚʥʦʛʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ 

1,2é1,3 ʪʠʩ. ʛʨʥ ʥʘ 100 ʢʛ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘ ʧʨʦʛʥʦʟʥʠʤʠ 

ʮʽʥʘʤʠ ʪʘ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʙʫʪʢʫ ʫ ʨʘʟʽ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘ ʮʽʥʘʤʠ 

ʧʨʦʜʫʢʪʽʚ-ʘʥʘʣʦʛʽʚ; ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ï ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ 

ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʧʦʜʦʚʞʝʥʥʶ ʪʝʨʤʽʥʫ ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʩʚʽʞʦʩʪʽ, ʮʽʥʦʚʽʡ 

ʜʦʩʪʫʧʥʦʩʪʽ ʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʥʮʝʧʮʽʾ çʯʠʩʪʦʾ ʝʪʠʢʝʪʢʠè; ʝʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ï 

ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʫ ʚʠʩʪʦʶʚʘʣʴʥʽʡ ʰʘʬʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʟʥʠʞʝʥʥʶ ʚʠʢʠʜʽʚ CO . 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʧʦʨʦʰʦʢ ʟ̔ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ, ʭʣʽʙ, ʪʽʩʪʦ, ʷʢʽʩʪʴ, ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ, ʯʝʨʩʪʚʽʥʥʷ, 

ʚʠʧʽʢʘʥʥʷ 
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ABSTRACT 

 

Bilash B.H. Improvement of bread technology using sprouted wheat grain flakes 

and rosehip powder. ï Qualifying scientific work submitted as a manuscript. 

Thesis for the degree of Doctor of Philosophy in specialty 181 Food 

Technologies. State Biotechnological University, Kharkiv, 2026. 

The aim of the research is to improve the technology of wheat bread using 

sprouted wheat grain flakes and rosehip powder in order to enhance the nutritional 

value and quality of the finished products. The object of the research is wheat bread 

technology. The subject of the research includes sprouted wheat grain flakes and 

rosehip powder, their chemical composition and functional-technological properties; 

the microbiological and biochemical processes during dough fermentation and the 

structural-mechanical properties of dough; the organoleptic and physicochemical 

quality characteristics, nutritional value, and staling of wheat bread containing 

sprouted wheat grain flakes and rosehip powder. 

The scientific novelty of the obtained results lies in the fact that, for the first time, 

the feasibility of the combined use of sprouted wheat grain flakes (SWGF) and rosehip 

powder (RP) in wheat bread technology has been scientifically substantiated and 

experimentally confirmed, resulting in wheat bread with increased contents of dietary 

fiber, vitamins, minerals, and polyphenolic compounds, improved organoleptic and 

physicochemical quality characteristics, and extended freshness retention; new 

scientific data have been obtained on the chemical composition of sprouted wheat grain 

flakes and rosehip powder, including the qualitative and quantitative composition of 

proteins and carbohydrates, the contents of dietary fiber, minerals, vitamins, 

polyphenolic compounds, and their antioxidant capacity; the relationships between the 

dosage of sprouted wheat grain flakes and rosehip powder and the rates of acid 

formation, carbon dioxide production, and reducing sugar fermentation in wheat dough 

have been established, demonstrating the intensification of microbiological processes 

during dough fermentation due to the activation of fermentative microflora; the 

patterns of the contrasting effects of sprouted wheat grain flakes and rosehip powder 
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on the structural-mechanical properties of wheat dough have been established, 

demonstrating that sprouted wheat grain flakes weaken the dough structure due to their 

high enzymatic activity, whereas rosehip powder strengthens the gluten network 

through the action of ascorbic acid and the interaction of its polyphenolic compounds 

and dietary fiber with gluten proteins; a mathematical model of the technological 

process for wheat bread production with the combined use of sprouted wheat grain 

flakes and rosehip powder has been developed and applied to optimize dough moisture 

content and fermentation time, ensuring high organoleptic and physicochemical quality 

characteristics of the finished products. The following have been further developed and 

generalized: knowledge on the application of sprouted wheat grain and rosehip 

products in the technology of nutritionally enhanced bread, as well as understanding of 

the chemical composition of the studied raw materials and their effects on the 

formation of the consumer properties of wheat bread. 

A critical review of the scientific literature enabled the systematization of 

approaches to enhancing the nutritional value of bread through the use of plant-based 

raw materials. Based on the generalized data on the application of processed sprouted 

cereal grains and rosehip fruits in breadmaking, the feasibility of using sprouted wheat 

grain flakes and rosehip powder to improve the nutritional and biological value of 

bread was substantiated. 

It was established that sprouted wheat grain flakes and rosehip powder differ 

significantly in their chemical composition. Compared with wheat flour, sprouted 

wheat grain flakes contain 19.8% more protein with higher biological value, 3.3 times 

more mono- and disaccharides, 18.0% less starch, and 2.9 times more dietary fiber. In 

contrast, rosehip fruit powder contains 2.6 times less protein, 8.2 times more mono- 

and disaccharides, and 25.1 times more dietary fiber than wheat flour. The mineral 

composition of sprouted wheat grain flakes is represented mainly by phosphorus, 

magnesium, potassium, sodium, iron, and calcium, whereas rosehip fruit powder is 

particularly rich in calcium, potassium, and magnesium. Both ingredients are valuable 

sources of tocopherols and B-group vitamins, with tocopherol contents being 3.7 and 

13.4 times higher, respectively, than in wheat flour. Rosehip powder is also 
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characterized by a high content of vitamin C, carotenoids, and polyphenolic 

compounds, and exhibits an antioxidant capacity almost 20 times greater than that of 

sprouted wheat grain flakes. 

RP is a finely ground product, with 73% of its particles ranging in size from 56 to 

240 ɛm. SWGF are characterized by the predominance of whole and large flakes 

(66.0%) measuring from Ó5 Ĭ 5 Ĭ 1 to Ò8 Ĭ 10 Ĭ 1 mm. Compared with wheat flour, 

SWGF exhibit 5.2-fold higher amylolytic activity and 2.8-fold higher proteolytic 

activity, whereas these enzymatic activities are virtually absent in RP. At 30ÁC, the 

water absorption capacity of SWGF and RP is 41.9% and 13.0% higher, respectively, 

than that of wheat flour. Increasing the temperature to 60é90ÁC results in a further 

increase in water absorption capacity, creating prerequisites for increasing dough 

moisture content. 

It was established that the replacement of part of wheat flour with 10é20% 

SWGF and 2é8% RP intensified the microbiological and biochemical processes in 

dough, as evidenced by increased titratable acidity, enhanced carbon dioxide 

production, and accelerated fermentation of reducing sugars due to the increased 

activity of the dough fermentative microflora. The incorporation of both ingredients 

also intensified amylolytic processes in the dough, as confirmed by the accelerated 

accumulation of reducing sugars and the reduced maximum viscosity of the flour 

suspension. 

SWGF and RP exert opposite effects on the gluten network and the structural-

mechanical properties of dough. The incorporation of 10é20% SWGF weakened the 

gluten network due to the proteolytic activity of sprouted grain enzymes, resulting in 

increased dough spread, reduced dough stability by 23.1é46.2% and deformation 

energy (W) by 6.3é15.7%, increased dough softening by 37.7é78.6% and adhesion 

strength, and a 6.0é14.0% decrease in dough specific volume. In contrast, the addition 

of 2é8% RP, owing to the presence of ascorbic acid, polyphenolic compounds, and 

non-starch polysaccharides, strengthened the gluten network, as evidenced by a 

7.0é16.0% reduction in dough spread, a 13.8é32.3% increase in dough stability, a 

5.3é21.1% increase in deformation energy (W), a 6.6é18.0% reduction in dough 
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softening, reduced adhesion strength, and a 9.7é17.1% increase in dough specific 

volume. 

The effects of the individual incorporation of SWGF and RP on the physical-

chemical and organoleptic characteristics of wheat bread were determined. The 

addition of 10é20% SWGF reduced the specific volume of bread by 5.0é16.6%, 

shape stability by 6.4é25.5%, and crumb porosity, impaired crumb texture, and 

imparted a pleasant malty flavour and aroma to the products. In contrast, the 

incorporation of 2é6% RP increased the specific volume by 8.3é18.7% and shape 

stability by 6.4é12.8%, improved crumb porosity and elasticity, and produced a 

pleasant rosehip flavour and aroma. Increasing the RP level to 8% reduced its bread-

improving effect. The combined use of SWGF and RFP was shown to be advisable for 

producing bread with high quality and enhanced nutritional value by compensating for 

the adverse effects of SWGF on dough structure while maximizing the nutritional 

potential of both ingredients. 

The feasibility of the combined incorporation of SWGF and RP into the 

technology of nutritionally enhanced bread was substantiated. The optimal 

formulations were established as 20% SWGF and 6% RP (on a flour basis) for pan 

bread, and 15% SWGF and 6% RP for hearth bread. Using mathematical modelling 

and process optimization, the optimal dough moisture content and fermentation time 

were determined to be 46.4% and 150 min for pan bread, and 45.0% and 160 min for 

hearth bread, respectively. The application of these parameters in combination with 

SWGF and RP reduced dough fermentation time by 16.6% and 11.1%, and proofing 

time by 16.7% and 12.5%, compensated for the adverse effects of SWGF on the 

structural-mechanical properties of dough through reinforcement of the gluten 

network, and improved the specific volume, porosity, and shape stability of the finished 

products. Bread produced with the combined addition of SWGF and RP was 

characterized by distinctive organoleptic properties, including a brown crust color and 

pleasant malty and rosehip flavor and aroma. 

The research findings formed the basis for an improved technology of wheat bread 

using the combined application of SWGF and RP. Compared with the conventional 
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process, the proposed technology involves the incorporation of pre-hydrated SWGF 

and RP during dough mixing, increased dough moisture content, and reduced dough 

fermentation and proofing times. The improved technology is consistent with current 

approaches to food fortification, relying exclusively on natural raw materials and 

containing no synthetic substances or food additives. Based on the improved 

technology, the pan bread ñSyla Pryrodyò, containing 20% SWGF and 6% RP, and the 

hearth bread ñKorysnyi Mixò, containing 15% SWGF and 6% RP, have been 

developed. 

Compared with the control samples, the breads ñSyla Pryrodyò and ñKorysnyi 

Mixò contained 2.8 times more dietary fiber and qualified as a source of dietary fiber. 

They were also characterized by calcium contents 1.9 and 2.0 times higher, potassium 

contents 1.5 and 1.6 times higher, magnesium and phosphorus contents 1.6 and 1.7 

times higher, iron content 1.3 times higher, and tocopherol content 2.1 times higher, 

respectively, as well as increased contents of thiamine, riboflavin, niacin, carotenoids, 

and polyphenolic compounds, higher protein biological value, and 11.1% and 7.4% 

lower energy value. Consumption of 277 g of the products provides 45.2% of the 

recommended daily intake of dietary fiber, up to 47.9% of tocopherols, 19.4% of 

carotenoids, and 49.0% of polyphenols. The developed products exhibited better 

freshness retention than the control samples throughout 72 h of storage, while their 

microbiological quality indicators remained within the permissible limits. The 

developed breads can be recommended for general consumption and health-promoting 

nutrition. 

Formulations and technological instructions for the production of the breads ñSyla 

Pryrodyò (RC U 10.8ï44234755ï004:2026; TI U 10.8ï44234755ï004:2026) and 

ñKorysnyi Mixò (RC U 10.8ï44234755ï003:2026; TI U 10.8ï44234755ï003:2026) 

were developed and approved. The improved technology was validated and 

implemented at bakery enterprises in Kyiv, Kharkiv, Kharkiv Region, and Pyriatyn, as 

well as incorporated into the educational process at the State Biotechnological 

University. 
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Implementation of the improved technology provides an economic benefit of 

1.2é1.3 thousand UAH per 100 kg of products through their sale at projected prices 

and the generation of additional profit from sales at prices comparable to those of 

similar products; a social benefit through enhanced nutritional value and product 

quality, extended freshness retention, affordability, and compliance with the clean-

label concept; and an environmental benefit through reduced energy consumption 

resulting from shorter proofing time in the proofing cabinet and the corresponding 

reduction in CO  emissions. 

Keywords: sprouted wheat grain flakes, rosehip powder, bread, dough, quality, 

dietary fiber, nutritional value, staleness, baking. 
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ʇʇɿʇ ï ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ; 

ʇʇʐ ï ʧʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ; 

ʉʈ ï ʩʫʭʽ ʨʝʯʦʚʠʥʠ; 

ɺʇɿ ï ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ; 

ɸʂ ï ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ; 

ɸɭ ï ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʻʤʥʽʩʪʴ; 

ɸɸ ï ʘʤʽʣʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ; 
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ʙʽʣʢʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʧʝʨʝʪʨʘʚʣʶʚʘʥʦʩʪʽ; 

ʂʈɸʉ ï ʢʦʝʬʽʮʽʻʥʪ ʨʽʟʥʠʮʽ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ; 

ɹʎ ï ʙʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ ʙʽʣʢʘ; 

AAS ï ʩʢʦʨ ʣʽʤʽʪʫʶʯʦʾ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ; 

ɽɻʂ ï ʝʢʚʽʚʘʣʝʥʪ ʛʘʣʦʚʦʾ ʢʠʩʣʦʪʠ; 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʷʢʽ ʥʝ ʣʠʰʝ 

ʧʦʢʨʠʚʘʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʦʨʛʘʥʽʟʤʫ, ʘ ʡ ʩʧʨʠʷʶʪʴ ʟʤʽʮʥʝʥʥʶ ʪʘ 

ʟʙʝʨʝʞʝʥʥʶ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʡʤʘʻ ʭʣʽʙ, 

ʷʢʠʡ ʟʘʚʜʷʢʠ ʱʦʜʝʥʥʦʤʫ ʩʧʦʞʠʚʘʥʥʶ ʰʠʨʦʢʠʤʠ ʚʝʨʩʪʚʘʤʠ ʥʘʩʝʣʝʥʥʷ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʦʙôʻʢʪʦʤ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʝʩʩʝʥʮʽʘʣʴʥʠʤʠ ʥʫʪʨʽʻʥʪʘʤʠ. ʆʩʦʙʣʠʚʦʾ 

ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʧʰʝʥʠʯʥʠʡ ʭʣʽʙ, ʷʢʠʡ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʩʪʨʫʢʪʫʨʽ 

ʩʧʦʞʠʚʘʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʚ ʋʢʨʘʾʥʽ, ʧʨʦʪʝ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʛʘʣʫʟʽ. 

ɺʘʞʣʠʚʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʨʝʘʣʽʟʘʮʽʷ ʢʦʥʮʝʧʮʽʾ 

çʯʠʩʪʦʾ ʝʪʠʢʝʪʢʠè (Clean Label), ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʪʫʨʘʣʴʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʤʽʥʽʤʽʟʘʮʽʶ ʢʽʣʴʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʽ ʚʽʜʤʦʚʫ ʚʽʜ ʩʠʥʪʝʪʠʯʥʠʭ 

ʧʦʣʽʧʰʫʚʘʯʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʾ 

ʥʘ ʢʦʨʠʩʥʽ ʥʫʪʨʽʻʥʪʠ ʥʝʪʨʘʜʠʮʽʡʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʘ ʦʜʥʦʯʘʩʥʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ 

ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʥʘʪʫʨʘʣʴʥʦʩʪʽ ʩʢʣʘʜʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʟ ʮʽʻʶ ʤʝʪʦʶ ʨʝʮʝʧʪʫʨʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʨʦʱʝʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢ ʜʞʝʨʝʣʘ 

ʙʽʦʜʦʩʪʫʧʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʽʪʘʤʽʥʽʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ. ʅʘʫʢʦʚʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʶ 

ʭʣʽʙʦʧʝʯʝʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʫ ʧʨʘʮʷʭ ʙʘʛʘʪʴʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ: ɺ.ɯ. ɼʨʦʙʦʪ, ʃ.ʖ. ɸʨʩʝʥʴʻʚʘ, ʊ.ɭ. ʃʝʙʝʜʝʥʢʦ,  

ɻ.ʄ. ʃʠʩʶʢ, ɸ.ʆ. ʐʝʚʯʝʥʢʦ, ɺ.ɺ. ɭʚʣʘʰ, ʄ.ʄ. ʉʘʤʽʣʠʢ, ʊ.ɺ. ɻʘʚʨʠʰ,  

ɯ.ɺ. ʉʦʣʦʥʠʮʴʢʘ, N.Vartolomei, M. Iordan, A.Marti, H. Boz ʪʘ ʽʥʰʽ. ʇʨʦʪʝ ʧʠʪʘʥʥʷ 

ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʠʩʦʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʘ ʫʤʦʚ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʥʝʪʨʘʜʠʮʽʡʥʦʾ ʩʠʨʦʚʠʥʠ 
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ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʥʘʫʢʦʚʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʽ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʦʩʪʘʪʦʯʥʦ 

ʨʦʟʢʨʠʪʠʤ. 

ʎʽʥʥʦʶ ʟʙʘʛʘʯʫʚʘʣʴʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʪʘʢʠʭ ʚʠʨʦʙʽʚ ʻ ʧʣʘʩʪʽʚʮʽ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʇʇɿʇ) ʪʘ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (ʇʇʐ). 

ʇʨʦʨʦʱʝʥʝ ʟʝʨʥʦ ʧʰʝʥʠʮʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, 

ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, 

ʧʦʨʷʜ ʟ ʚʢʘʟʘʥʠʤʠ ʥʫʪʨʽʻʥʪʘʤʠ, ʻ ʜʞʝʨʝʣʦʤ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʩʫʪʥʽ. ɿʘʣʠʰʘʶʪʴʩʷ ʥʝ ʜʦʩʣʽʜʞʝʥʠʤʠ ʨʘʮʽʦʥʘʣʴʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʽʻʾ 

ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʾʭ ʚʧʣʠʚ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ ʪʘ ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʘʢʦʞ ʧʦʪʨʝʙʫʶʪʴ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ 

ʦʮʽʥʢʠ ʝʬʝʢʪʫ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʭʣʽʙʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʟ 

ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ, ʻ ʘʢʪʫʘʣʴʥʠʤʠ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʠʭ ʧʣʘʥʽʚ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʝʤʘʪʠʢʠ ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ: ʅɼʈ ˉ 0123U100287 çʈʦʟʨʦʙʣʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʽ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʪʨʘʜʠʮʽʡʥʦʾ ʩʠʨʦʚʠʥʠè, ʅɼʈ ˉ 0126U001427 çɺʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʷʢʦʩʪʽ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʽ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚè. 

ʆʩʦʙʠʩʪʘ ʫʯʘʩʪʴ ʘʚʪʦʨʘ ʧʦʣʷʛʘʻ ʫ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʧʨʦʚʝʜʝʥʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʨʦʙʮʽ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʧʫʙʣʽʢʘʮʽʾ. 
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ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ 

ʚʠʨʦʙʽʚ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

  ʥʘ ʧʽʜʩʪʘʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʪʝʦʨʝʪʠʯʥʠʭ ʜʘʥʠʭ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ 

ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ; 

  ʚʠʟʥʘʯʠʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʘ ʩʘʤʝ ʚʤʽʩʪ ʫ ʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʭʘʨʯʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʽʪʘʤʽʥʽʚ, ʧʦʣʽʬʝʥʦʣʽʚ; 

  ʚʠʚʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ; 

  ʜʦʩʣʽʜʠʪʠ ʧʝʨʝʙʽʛ ʦʩʥʦʚʥʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʽʩʪʘ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ; 

  ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ; 

  ʚʠʟʥʘʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʜʦʟʫʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ; 

  ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʟʘ 

ʩʫʤʽʩʥʦʛʦ ʚʥʝʩʝʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʣʘʥʫʚʘʥʥʷ ʧʦʚʥʦʛʦ 

ʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; 

  ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʜʦʩʢʦʥʘʣʠʪʠ 

ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʨʦʟʨʦʙʠʪʠ ʘʩʦʨʪʠʤʝʥʪ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʽʟ ʩʫʤʽʩʥʠʤ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ; 

  ʦʮʽʥʠʪʠ ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʟʘ ʾʭ ʭʘʨʯʦʚʦʶ ʪʘ 

ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʽʩʪʴ ʩʚʽʞʦʩʪʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ;  

  ʨʦʟʨʦʙʠʪʠ ʪʘ ʟʘʪʚʝʨʜʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʥʘ ʥʦʚʽ ʚʠʨʦʙʠ, 

ʟʜʽʡʩʥʠʪʠ ʧʨʦʤʠʩʣʦʚʫ ʘʧʨʦʙʘʮʽʶ ʡ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʭʥʦʣʦʛʽʷ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ 

ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʾʭʥʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ; ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ; ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, 

ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ, ʧʨʦʮʝʩʠ ʯʝʨʩʪʚʽʥʥʷ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʟʘ ʫʤʦʚ ʜʦʜʘʚʘʥʥʷ 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʪʘʥʜʘʨʪʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʭʽʤʽʯʥʽ, 

ʘʥʘʣʽʪʠʯʥʽ, ʬʽʟʠʯʥʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ; ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ 

ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʡ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ; ʤʝʪʦʜʠ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʧʝʨʰʝ: 

  ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʭʘʨʯʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʘ ʪʘʢʦʞ 

ʧʦʢʨʘʱʝʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ, 

ʧʦʜʦʚʞʝʥʠʤ ʪʝʨʤʽʥʦʤ ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʞʦʩʪʽ; 

- ʦʪʨʠʤʘʥʦ ʥʦʚʽ ʥʘʫʢʦʚʽ ʜʘʥʽ ʧʨʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʘ ʩʘʤʝ: ʢʽʣʴʢʽʩʥʠʡ ʪʘ 

ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʙʽʣʢʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʚʤʽʩʪ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, 

ʚʽʪʘʤʽʥʽʚ, ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʻʤʥʽʩʪʴ;  
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- ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʢʠʩʣʦʪʦ-, ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʪʘ ʟʙʨʦʜʞʫʚʘʥʥʷ 

ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʫ ʧʰʝʥʠʯʥʦʤʫ ʪʽʩʪʽ ʚʽʜ ʜʦʟʫʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥ, ʷʢʽ ʜʦʚʦʜʷʪʴ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ 

ʙʨʦʜʠʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ;  

- ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ, ʱʦ ʧʦʣʷʛʘʶʪʴ ʫ ʧʦʩʣʘʙʣʝʥʥʽ ʩʪʨʫʢʪʫʨʠ 

ʪʽʩʪʘ ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʇʇɿʇ ʪʘ ʟʤʽʮʥʝʥʥʽ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʠ ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʧʦʣʽʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ ʽ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʧʦʨʦʰʢʫ ʰʠʧʰʠʥʠ ʟ ʙʽʣʢʘʤʠ ʢʣʝʡʢʦʚʠʥʠ; 

- ʦʪʨʠʤʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʟʘ ʫʤʦʚʠ ʩʫʤʽʩʥʦʛʦ ʜʦʜʘʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʷʢʫ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ, ʟʘ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʠʩʦʢʽ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ. 

ɼʽʩʪʘʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ: 

ī ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʪʘ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ; 

ī ʫʷʚʣʝʥʥʷ ʧʨʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʰʣʷʭʦʤ ʩʫʤʽʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ. ʈʦʟʨʦʙʣʝʥʦ ʡ ʟʘʪʚʝʨʜʞʝʥʦ ʨʝʮʝʧʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʢʮʽʾ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè (ʈʎ ʋ 10.8ï44234755ï004:2026, ʊɯ ʋ 10.8ï

44234755ï004:2026) ʪʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè (ʈʎ ʋ 10.8ï44234755ï003:2026, 

ʊɯ ʋ 10.8ï44234755ï003:2026). 

ʈʝʘʣʽʟʘʮʽʷ ʨʦʙʦʪʠ. ʅʦʚʽ ʨʦʟʨʦʙʢʠ ʜʝʛʫʩʪʫʚʘʣʠʩʷ ʥʘ ɼʇ çɿʝʝʣʘʥʜʽʷè  

(ʤ. ʂʠʾʚ, ʘʢʪ ʚʽʜ 25.09.2025 ʨ.), ʌʆʇ ʂʨʽʪʽʢʦʚʘ ʃ.ɺ. ʇʝʢʘʨʥʷ çʇʝʢʘʨʽʬʬè  
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(ʤ. ʍʘʨʢʽʚ, ʘʢʪ ʚʽʜ 11.12.2025 ʨ.). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ 

ʧʨʦʤʠʩʣʦʚʫ ʘʧʨʦʙʘʮʽʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ  

ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʊʆɺ çʃʠʟʦʛʫʙʽʚʩʴʢʽ ʣʘʩʦʱʽè (ʩ. ʃʠʟʦʛʫʙʽʚʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ. 

ʘʢʪ ʚʽʜ 3.03.2026 ʨ.), ʌʆʇ ʄɸʉʃɸʂ ʆ.ɺ. (ʤ. ʇʠʨʷʪʠʥ, ʇʦʣʪʘʚʩʴʢʘ ʦʙʣ.,  

ʘʢʪ ʚʽʜ 7.04.2026 ʨ.), ʊʆɺ çɺɸʃʂʀ-ʍʃɯɹè (ʤ. ɺʘʣʢʠ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ., ʘʢʪ ʚʽʜ 

12.03.2026 ʨ.). 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʩʘʤʝ: ʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ, ʢʦʥʜʠʪʝʨʩʴʢʠʭ, 

ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʽ ʭʘʨʯʦʢʦʥʮʝʥʪʨʘʪʽʚè ʽ çʊʝʭʥʦʣʦʛʽʾ ʦʟʜʦʨʦʚʯʠʭ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ, ʢʦʥʜʠʪʝʨʩʴʢʠʭ, ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʽ ʭʘʨʯʦʢʦʥʮʝʥʪʨʘʪʽʚè ʜʣʷ 

ʟʜʦʙʫʚʘʯʽʚ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ  

G13 çʍʘʨʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾè (ʘʢʪʠ ʚʽʜ 15.05.2026 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʩʪʘʥʫ ʧʨʦʙʣʝʤʠ, 

ʬʦʨʤʫʣʶʚʘʥʥʽ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ, ʧʣʘʥʫʚʘʥʥʽ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ, ʦʙʨʦʙʣʝʥʥʽ, ʘʥʘʣʽʟʽ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʧʫʙʣʽʢʘʮʽʾ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ, ʧʨʦʚʝʜʝʥʥʽ ʟʘʭʦʜʽʚ ʟ 

ʘʧʨʦʙʘʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ, ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʪʘ ʦʪʨʠʤʘʣʠ ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ ʥʘ 

ʄʽʞʥʘʨʦʜʥʠʭ ʪʘ ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʘ ʩʘʤʝ:  

ɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʽ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʪʘ 

ʨʝʩʪʦʨʘʥʥʦʾ ʽʥʜʫʩʪʨʽʾ: ʥʘʫʢʦʚʽ ʧʦʰʫʢʠ ʤʦʣʦʜʽè (ʤ. ʍʘʨʢʽʚ, 2024 ʨ.),  

Xɯɯɯ ʅʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ çʅʘʫʢʦʚʽ ʧʽʜʩʫʤʢʠ 2024 ʨʦʢʫè (ʤ. ʍʘʨʢʽʚ, 2024 ʨ.),  

ɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʪʘʣʠʡ ʣʘʥʮʶʛ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 

ʙʝʟʧʝʢʘ ʢʨʽʟʴ ʥʘʫʢʫ, ʟʥʘʥʥʷ ʪʘ ʙʽʟʥʝʩè (ʤ. ʍʘʨʢʽʚ, 2025 ʨ.), ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʊʝʭʥʦʣʦʛʽʾ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʢʦʤʙʽʢʦʨʤʽʚè  
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(ʤ. ʆʜʝʩʘ, 2025 ʨ.), ɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ, ʧʨʠʩʚʷʯʝʥʘ 

95-ʨʽʯʯʶ ʟʘʩʥʫʚʘʥʥʷ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ʉʝʤʝʥʘ ʂʫʟʥʝʮʷ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʽʥʜʫʩʪʨʽʾ 

ʛʦʩʪʠʥʥʦʩʪʽ ʽ ʢʨʘʬʪʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚè (ʤ. ʍʘʨʢʽʚ, 2025 ʨ.), ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʪʘʣʠʡ ʣʘʥʮʶʛ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʢʘ ʢʨʽʟʴ 

ʥʘʫʢʫ, ʟʥʘʥʥʷ ʪʘ ʙʽʟʥʝʩè (ʤ. ʍʘʨʢʽʚ, 2026 ʨ.), ʍVɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʦʤʧʣʝʢʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʩʪʝʤï2026è (ʤ. ʏʝʨʥʽʛʽʚ, 2026 ʨ.), ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɯʥʥʦʚʘʮʽʾ ʪʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʫ ʩʬʝʨʽ ʛʦʩʪʠʥʥʦʩʪʽ, 

ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢè (ʤ. ʏʝʨʥʽʛʽʚ, 2026 ʨ.). 

ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʜʫʢʮʽʷ ʜʝʤʦʥʩʪʨʫʚʘʣʘʩʷ ʪʘ ʦʪʨʠʤʘʣʘ ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ 

ʬʘʭʽʚʮʽʚ ʛʘʣʫʟʽ ʥʘ ʚʠʩʪʘʚʢʘʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʨʘʤʢʘʭ 

ʥʘʨʘʜʠ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʟʘ ʫʯʘʩʪʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʥʘʨʦʜʥʠʭ ʜʝʧʫʪʘʪʽʚ 

ʋʢʨʘʾʥʠ (ʤ. ʍʘʨʢʽʚ, 12.07.2023 ʨ.), ʘ ʪʘʢʦʞ ʥʘ ʚʠʩʪʘʚʮʽ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʨʝʛʽʦʥʫ ʟ ʥʘʛʦʜʠ ɺʩʝʩʚʽʪʥʴʦʛʦ ʜʥʷ 

ʥʘʫʢʠ ʚ ʽʤôʷ ʤʠʨʫ ʪʘ ʨʦʟʚʠʪʢʫ ʟʘ ʫʯʘʩʪʽ ʢʝʨʽʚʥʠʮʪʚʘ ʄʆʅ ʋʢʨʘʾʥʠ ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ (ʤ. ʍʘʨʢʽʚ, 20.11.2024 ʨ.).  

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 12 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ: 4 ʩʪʘʪʪʽ, ʩʝʨʝʜ ʷʢʠʭ 2  ʫ ʥʘʫʢʦʚʦʤʫ ʬʘʭʦʚʦʤʫ 

ʚʠʜʘʥʥʽ, ʚʢʣʶʯʝʥʦʤʫ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Scopus, 1 ī ʫ 

ʥʘʫʢʦʚʦʤʫ ʬʘʭʦʚʦʤʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ ʢʘʪʝʛʦʨʽʾ çɹè, 1 ī ʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ 

ʽʥʰʦʾ ʜʝʨʞʘʚʠ (ɽʩʪʦʥʽʷ) ʟ ʥʘʧʨʷʤʫ, ʟʘ ʷʢʠʤ ʧʽʜʛʦʪʦʚʣʝʥʦ ʜʠʩʝʨʪʘʮʽʶ; 8 ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʄʽʞʥʘʨʦʜʥʠʭ ʽ ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ ʢʦʥʬʝʨʝʥʮʽʡ.   

ʉʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, 

ʚʩʪʫʧʫ, ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ, ʱʦ 

ʚʢʣʶʯʘʻ 294 ʥʘʡʤʝʥʫʚʘʥʥ,̫ ʫ ʪʦʤʫ ʯʠʩʣʽ 144 ʟʘʢʦʨʜʦʥʥʠʭ, 7 ʜʦʜʘʪʢʽʚ. ʇʦʚʥʠʡ 

ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʢʣʘʜʘʻ 135 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, ʤʽʩʪʠʪʴ 31 ʪʘʙʣʠʮ ʁʪʘ 

24 ʨʠʩʫʥʢʠ.  
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ʈʆɿɼɯʃ 1   

 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʈʆɼʋʂʊɯɺ ʇɽʈɽʈʆɹʂʀ 

ʇʈʆʈʆʑɽʅʆɻʆ ɿɽʈʅɸ ʇʐɽʅɯʎɯ ʊɸ ʇʃʆɼɯɺ ʐʀʇʐʀʅʀ  

ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ʍɸʈʏʆɺʆɰ ɯ ɹɯʆʃʆɻɯʏʅʆɰ ʎɯʅʅʆʉʊɯ ʍʃɯɹɸ  

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1. ʐʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ 

 

ʗʢʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʚʠʟʥʘʯʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʪʘʥ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ 

ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɼʝʬʽʮʠʪ ʝʩʩʝʥʮʽʘʣʴʥʠʭ ʥʫʪʨʽʻʥʪʽʚ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, 

ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʘʮʽʦʥʘʭ ʭʘʨʯʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ 

ʧʦʰʠʨʝʥʥʷ ʘʣʽʤʝʥʪʘʨʥʦ-ʟʘʣʝʞʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʩʪʘʥʦʚʣʷʪʴ 

ʩʝʨʡʦʟʥʫ ʛʣʦʙʘʣʴʥʫ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʫ ʧʨʦʙʣʝʤʫ. ɼʣʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʟʨʦʩʪʘʻ ʚ ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʦʚʠʭ 

ʯʠʥʥʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʧʽʜʚʠʱʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʧʩʠʭʦʝʤʦʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ. ʋ 

ʪʘʢʠʭ ʫʤʦʚʘʭ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʮʽʦʥʫ ʭʘʨʯʦʚʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ, ʟʜʘʪʥʠʤʠ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʧʽʜʪʨʠʤʘʥʥʶ 

ʬʽʟʠʯʥʦʛʦ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ.  

ʆʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʫʪʨʽʻʥʪʥʠʭ 

ʜʝʬʽʮʠʪʽʚ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ 

ʮʽʥʥʦʩʪʽ, ʟʜʘʪʥʠʭ ʥʝ ʣʠʰʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʦʨʛʘʥʽʟʤʫ, ʘ ʡ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʷʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʆʆʅ [1] ʪʘ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʉʪʨʘʪʝʛʽʻʶ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ çɺʽʜ ʬʝʨʤʠ ʜʦ ʚʠʜʝʣʢʠè (Farm to Fork Strategy) [2], 

ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʠʭ, ʙʝʟʧʝʯʥʠʭ ʽ ʩʪʽʡʢʠʭ ʧʨʦʜʦʚʦʣʴʯʠʭ ʩʠʩʪʝʤ 

ʰʣʷʭʦʤ ʧʦʢʨʘʱʝʥʥʷ ʥʫʪʨʽʻʥʪʥʦʛʦ ʧʨʦʬʽʣʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ. ʉʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʚʠʨʦʙʽʚ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʫʟʛʦʜʞʝʥʥʷ ʟ ʧʨʠʥʮʠʧʘʤʠ ʢʦʥʮʝʧʮʽʾ çʯʠʩʪʦʾ ʝʪʠʢʝʪʢʠè (Clean 

Label), ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦ ʦʙʨʦʙʣʝʥʠʭ ʨʝʮʝʧʪʫʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʦʙʤʝʞʝʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ [3]. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ ʩʪʨʫʢʪʫʨʽ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʽ ʪʘ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʪʨʘʜʠʮʽʡʥʦ ʟʘʡʤʘʻ ʭʣʽʙ ʟʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ ʚʠʩʦʢʠʭ ʩʤʘʢʦʚʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʜʦʩʪʫʧʥʦʩʪʽ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʽʩʪʦʨʠʯʥʦ 

ʩʬʦʨʤʦʚʘʥʠʭ ʭʘʨʯʦʚʠʭ ʪʨʘʜʠʮʽʡ [4ï6]. ɺʽʥ ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʦʜʫʢʪʽʚ ʱʦʜʝʥʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ ʚ ʝʥʝʨʛʽʾ, 

ʧʨʦʪʝ ʥʝ ʟʘʚʞʜʠ ʤʽʩʪʷʪʴ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʪʘ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. 

ʇʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʧʦʞʠʚʘʥʥʷ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ 

ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ ʦʙʫʤʦʚʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʽʙʘ ʷʢ ʙʘʟʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʜʣʷ ʬʦʨʪʠʬʽʢʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ [7, 8].  

ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʦʩʥʦʚʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʩʧʽʚʧʨʘʮʽ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʷʭ 

ʥʫʪʨʠʮʽʦʣʦʛʽʾ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʦʨʠʛʫʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʭʣʽʙʘ ʥʘ ʩʴʦʛʦʜʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʟʘ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ: ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʬʦʨʪʠʬʽʢʦʚʘʥʦʾ ʯʠ 

ʬʦʨʪʠʬʽʢʦʚʘʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʬʦʨʪʠʬʽʢʘʮʽʾ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

ʝʩʩʝʥʮʽʘʣʴʥʠʤʠ ʥʫʪʨʽʻʥʪʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʨʦʮʝʩʽ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ [9ï11]. 

ɹʽʦʬʦʨʪʠʬʽʢʘʮʽʷ ʻ ʝʬʝʢʪʠʚʥʦʶ ʘʛʨʦʥʦʤʽʯʥʦʶ ʩʪʨʘʪʝʛʽʻʶ, ʩʧʨʷʤʦʚʘʥʦʶ ʥʘ 

ʫʩʫʥʝʥʥʷ çʧʨʠʭʦʚʘʥʦʛʦ ʛʦʣʦʜʫè ï ʧʦʰʠʨʝʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʨʘʮʽʦʥʽ ʥʘʩʝʣʝʥʥʷ. ʉʫʪʥʽʩʪʴ ʙʽʦʬʦʨʪʠʬʽʢʘʮʽʾ ʧʦʣʷʛʘʻ ʫ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʢʨʦʥʫʪʨʽʻʥʪʽʚ ʫ ʾʩʪʽʚʥʠʭ ʯʘʩʪʠʥʘʭ 

ʨʦʩʣʠʥ ʥʘ ʝʪʘʧʽ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʪʨʘʜʠʮʽʡʥʦʾ ʩʝʣʝʢʮʽʾ, 

ʛʝʥʝʪʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ, ʘʛʨʦʥʦʤʽʯʥʠʭ ʧʽʜʭʦʜʽʚ [11ï14]. ʇʠʪʘʥʥʷʤʠ 

ʙʽʦʬʦʨʪʠʬʽʢʘʮʽʾ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʦʧʽʢʫʶʪʴʩʷ ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (WHO), ʇʨʦʜʦʚʦʣʴʯʘ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʆʆʅ (FAO), ʤʽʞʥʘʨʦʜʥʘ ʧʨʦʛʨʘʤʘ HarvestPlus ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʤʝʨʝʞʘ CGIAR, 
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ʷʢʽ ʢʦʦʨʜʠʥʫʶʪʴ ʧʨʦʛʨʘʤʠ ʟ ʙʽʦʟʙʘʛʘʯʝʥʥʷ ʧʰʝʥʠʮʽ, ʨʠʩʫ, ʢʫʢʫʨʫʜʟʠ, ʙʦʙʦʚʠʭ ʪʘ 

ʽʥʰʠʭ ʢʫʣʴʪʫʨ ʟʘʣʽʟʦʤ, ʮʠʥʢʦʤ, ʢʘʨʦʪʠʥʦʾʜʘʤʠ ʪʦʱʦ [15ï17].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʬʦʨʪʠʬʽʢʦʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʫʚʘʪʠ 

ʥʫʪʨʽʻʥʪʥʠʡ ʧʨʦʬʽʣʴ ʧʨʦʜʫʢʪʽʚ ʤʘʩʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʚʥʝʩʝʥʥʷ 

ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʙʽʦʬʦʨʪʠʬʽʢʘʮʽʷ 

ʤʘʻ ʽ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʪʨʠʚʘʣʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʩʦʨʪʽʚ, ʟʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ʥʫʪʨʽʻʥʪʽʚ ʚʽʜ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ [16]. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʻ ʬʦʨʪʠʬʽʢʘʮʽʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ, ʥʘʩʘʤʧʝʨʝʜ 

ʙʦʨʦʰʥʘ. ʉʫʪʥʽʩʪʴ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʧʦʣʷʛʘʻ ʫ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʡʦʛʦ ʟʙʘʛʘʯʝʥʥʽ 

ʥʘʡʙʽʣʴʰ ʜʝʬʽʮʠʪʥʠʤʠ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʚʽʪʘʤʽʥʘʤʠ, ʟʦʢʨʝʤʘ 

ʟʘʣʽʟʦʤ, ʬʦʣʽʻʚʦʶ ʢʠʩʣʦʪʦʶ, ʮʠʥʢʦʤ ʪʘ ʚʽʪʘʤʽʥʘʤʠ ʛʨʫʧʠ ɺ ʟ ʤʝʪʦʶ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʽʢʨʦʥʫʪʨʽʻʥʪʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʛʨʘʤ 

ʬʦʨʪʠʬʽʢʘʮʽʾ ʨʦʟʧʦʯʘʚʩʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ ʷʢ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʧʦʰʠʨʝʥʥʷ ʜʝʬʽʮʠʪʥʠʭ ʩʪʘʥʽʚ ʪʘ çʧʨʠʭʦʚʘʥʦʛʦ ʛʦʣʦʜʫè ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. 

ʉʴʦʛʦʜʥʽ ʦʙʦʚôʷʟʢʦʚʘ ʬʦʨʪʠʬʽʢʘʮʽʷ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʟʘʢʦʥʦʜʘʚʯʦ 

ʚʧʨʦʚʘʜʞʝʥʘ ʙʽʣʴʰ ʥʽʞ ʫ 90 ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʟʦʢʨʝʤʘ ʫ ʉʐɸ, ɸʚʩʪʨʘʣʽʾ, ʂʘʥʘʜʽ, 

ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ, ʢʨʘʾʥʘʭ ɹʣʠʟʴʢʦʛʦ ʉʭʦʜʫ, ɸʬʨʠʢʠ ʪʦʱʦ [17, 18]. ɺ ʋʢʨʘʾʥʽ 

ʬʦʨʪʠʬʽʢʘʮʽʷ ʙʦʨʦʰʥʘ ʥʘʨʘʟʽ ʥʝ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ, ʧʨʦʪʝ 

ʧʠʪʘʥʥʷ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʢʪʠʚʥʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʫ ʢʦʥʪʝʢʩʪʽ ʛʘʨʤʦʥʽʟʘʮʽʾ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɺʆʆɿ ʽ ʌɸʆ.  

ʋ 2021 ʨʦʮʽ ʫ ɺʝʨʭʦʚʥʽʡ ʈʘʜʽ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʨʦʻʢʪ ɿʘʢʦʥʫ ˉ5657 

çʇʨʦ ʬʦʨʪʠʬʽʢʘʮʽʶ ʙʦʨʦʰʥʘè ʱʦʜʦ ʦʙʦʚôʷʟʢʦʚʦʾ ʬʦʨʪʠʬʽʢʘʮʽʾ ʧʰʝʥʠʯʥʦʛʦ 

ʙʦʨʦʰʥʘ ʚʠʱʦʛʦ ʪʘ ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʽʚ ʬʦʣʽʻʚʦʶ ʢʠʩʣʦʪʦʶ [19], ʧʨʦʪʝ ʦʩʪʘʪʦʯʥʝ 

ʨʽʰʝʥʥʷ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʱʝ ʥʝ ʫʭʚʘʣʝʥʝ. ʋʢʨʘʾʥʩʴʢʽ ʚʠʨʦʙʥʠʢʠ 

ʚʠʧʫʩʢʘʶʪʴ ʬʦʨʪʠʬʽʢʦʚʘʥʝ ʙʦʨʦʰʥʦ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʝʢʩʧʦʨʪʫ ʥʘ ʨʠʥʢʠ ʢʨʘʾʥ, ʜʝ 

ʪʘʢʽ ʩʪʘʥʜʘʨʪʠ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ. 

ʆʢʨʽʤ ʙʦʨʦʰʥʘ, ʬʦʨʪʠʬʽʢʘʮʽʾ ʧʽʜʜʘʻʪʴʩʷ ʡ ʽʥʰʘ ʦʩʥʦʚʥʘ ʩʠʨʦʚʠʥʘ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ ʬʦʨʪʠʬʽʢʦʚʘʥʽ ʜʨʽʞʜʞʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʻ 
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ʥʦʩʽʷʤʠ ʩʝʣʝʥʫ ʪʘ ʡʦʜʫ [20, 21]. ʂʣʘʩʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʜʦʣʘʥʥʷ  

ʡʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʜʦʚʘʥʦʾ ʩʦʣʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʭʣʽʙʘ [22, 23]. ɺ ʋʢʨʘʾʥʽ ʥʘʣʘʛʦʜʞʝʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʭʘʨʯʦʚʦʾ ʩʦʣʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʽʟ ʩʫʤʽʰʽ 70% ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ ʪʘ 30% ʭʣʦʨʠʜʫ ʢʘʣʽʶ. ɰʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʚʤʽʩʪ ʥʘʪʨʽʶ ʽ ʚʦʜʥʦʯʘʩ ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʢʘʣʽʶ ʫ ʛʦʪʦʚʠʭ ʚʠʨʦʙʘʭ [24]. 

ʌʦʨʪʠʬʽʢʘʮʽʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʢʦʨʝʢʮʽʶ 

ʚʤʽʩʪʫ ʥʝʦʙʭʽʜʥʠʭ ʥʫʪʨʽʻʥʪʽʚ ʫ ʨʘʮʽʦʥʽ ʣʶʜʠʥʠ, ʧʨʦʪʝ ʧʝʨʝʚʘʞʥʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʢʦʤʧʝʥʩʘʮʽʶ ʥʝʩʪʘʯʽ ʦʢʨʝʤʠʭ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʥʫʪʨʽʻʥʪʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʩʫʯʘʩʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʙʘʛʘʯʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʬʽʟʽʦʣʦʛʽʯʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʬʦʨʪʠʬʽʢʘʮʽʾ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʨʦʮʝʩʽ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʙʘʛʘʪʘ ʥʘ ʝʩʩʝʥʮʽʘʣʴʥʽ ʥʫʪʨʽʻʥʪʠ ʥʝʪʨʘʜʠʮʽʡʥʘ ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ [25ï27].  

ʉʝʨʝʜ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʧʨʦʜʫʢʪʠ 

ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʦʚʠʭ, ʟʝʨʥʦʙʦʙʦʚʠʭ, ʦʚʦʯʝʚʠʭ ʽ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ [25, 26, 28ï30].  

ɿʝʨʥʦʚʘ ʩʠʨʦʚʠʥʘ ʧʦʩʽʜʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʩʪʨʫʢʪʫʨʽ ʭʘʨʯʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ʦʩʢʽʣʴʢʠ ʻ ʦʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ, ʙʦʨʦʰʥʦʤʝʣʴʥʦʾ, ʢʨʫʧ'ʷʥʦʾ 

ʪʘ ʢʦʤʙʽʢʦʨʤʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʫ ʭʘʨʯʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ. ɰʾ ʮʽʥʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʢʦʤʧʣʝʢʩʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʩʦʢʠʡ ʭʘʨʯʦʚʠʡ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʟʝʨʥʘ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʫ ʟʝʨʥʦʚʫ 

ʩʠʨʦʚʠʥʫ ʪʘ ʧʨʦʜʫʢʪʠ ʾʾ ʧʝʨʝʨʦʙʢʠ, ʩʘʤʝ ʮʽʣʝ ʟʝʨʥʦ, ʙʦʨʦʰʥʦ ʟ ʨʽʟʥʠʭ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʢʨʫʧʠ, ʟʝʨʥʘ, ʧʣʘʩʪʽʚʮʽ; ʚʠʩʽʚʢʠ, ʰʨʦʪʠ, ʟʘʨʦʜʢʠ ʷʢʽ ʻ ʧʦʙʽʯʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ ʢʦʥʮʝʥʪʨʘʪʠ ʪʘ ʽʟʦʣʷʪʠ ʙʽʣʢʘ, ʧʨʝʧʘʨʘʪʠ 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ [25, 26, 29, 31, 32].   

ʄʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʙʽʦʣʦʛʽʯʥʦ ʮʽʥʥʠʭ ʨʝʯʦʚʠʥ, 

ʧʨʠʨʦʜʥʦ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʫ ʟʝʨʥʽ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʩʧʦʞʠʚʘʥʥʷ ʭʣʽʙʘ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʮʽʣʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʩʧʝʣʴʪʠ, ʧʦʣʙʠ. ʊʝʭʥʦʣʦʛʽʷ ʡʦʛʦ 
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ʚʠʨʦʙʥʠʮʪʚʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʤʦʯʫʚʘʥʥʽ ʟʝʨʥʘ ʟ ʧʦʜʘʣʴʰʠʤ ʜʠʩʧʝʨʛʫʚʘʥʥʷʤ ʜʦ 

ʪʽʩʪʦʧʦʜʽʙʥʦʾ ʤʘʩʠ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʟʘʤʽʰʫʻʪʴʩʷ ʪʽʩʪʦ. ɺʠʨʦʙʠ, ʚʠʛʦʪʦʚʣʝʥʽ 

 ʟʘ ʜʘʥʠʤ ʩʧʦʩʦʙʦʤ, ʤʘʶʪʴ ʱʽʣʴʥʫ ʤôʷʢʫʰʢʫ, ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʫʪʠʡ ʦʙôʻʤ  

ʪʘ ʧʦʨʠʩʪʽʩʪʴ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʪʘʢʦʛʦ ʭʣʽʙʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  

ʧʦʧʝʨʝʜʥʷ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʟʝʨʥʘ, ʜʦʜʘʶʪʴʩʷ ʮʠʪʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʥʽ ʧʨʝʧʘʨʘʪʠ 

ʪʦʱʦ [33ï35]. 

ʋ ʪʝʭʥʦʣʦʛʽʷʭ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʙʫʣʠ ʨʽʟʥʽ ʚʠʜʠ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʙʦʨʦʰʥʘ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʶʪʴ ʙʦʨʦʰʥʫ ʽʟ ʩʫʮʽʣʴʥʦʟʤʝʣʝʥʦʛʦ ʟʝʨʥʘ [36ï72]. 

ʋ ʨʦʙʦʪʘʭ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʚʩʷʥʦʛʦ ʪʘ ʷʯʤʽʥʥʦʛʦ ʙʦʨʦʰʥʘ ʜʣʷ  

ʧʽʜʚʠʱʝʥʥʷ ʫ ʭʣʽʙʽ ʚʤʽʩʪʫ ɓ-ʛʣʶʢʘʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ 

ʪʦʱʦ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʤʽʥʠ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ ʚʽʚʩʷʥʝ ʯʠ ʷʯʤʽʥʥʝ ʫ ʢʽʣʴʢʦʩʪʽ 5é15% ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ 

ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ [38ï40], ʧʨʦʪʝ ʜʣʷ ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʫ ʭʣʽʙʽ ɓ-ʛʣʶʢʘʥʽʚ 

ʨʦʟʨʦʙʣʝʥʦ ʨʝʮʝʧʪʫʨʠ ʟ 30é70% ʮʴʦʛʦ ʙʦʨʦʰʥʘ. ʋʢʨʘʾʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʚʩʷʥʝ ʙʦʨʦʰʥʦ ʫ ʩʢʣʘʜʽ  

ʢʦʤʧʦʟʠʪʥʠʭ ʙʦʨʦʰʥʷʥʠʭ ʩʫʤʽʰʝʡ ʫ ʢʽʣʴʢʦʩʪʽ 10é20%, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʪʨʠʤʘʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʟʘʜʦʚʽʣʴʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [41]. 

ʈʠʩʦʚʝ ʙʦʨʦʰʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʦʛʦ 

ʢʨʦʭʤʘʣʶ, ʛʽʧʦʘʣʝʨʛʝʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʛʘʨʥʦʶ ʧʝʨʝʪʨʘʚʥʽʩʪʶ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʡʦʛʦ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʜʽʻʪʠʯʥʠʭ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʣʽʙʘ ʛʘʨʥʦʾ ʷʢʦʩʪʽ ʜʣʷ ʭʚʦʨʠʭ ʽʟ 

ʟʘʧʘʣʴʥʦʶ ʭʚʦʨʦʙʦʶ ʢʠʰʢʽʚʥʠʢʘ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʤʽʥʘ 20% ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

ʨʠʩʦʚʠʤ [42]. ʋ ʨʦʙʦʪʘʭ [43, 44] ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʠʩʦʚʦʛʦ ʙʦʨʦʰʥʘ ʷʢ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʛʣʶʪʝʥʦʚʦʛʦ ʭʣʽʙʘ. 

ɯʥʪʝʨʝʩ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʘʤʘʨʘʥʪʦʚʦʛʦ ʙʦʨʦʰʥʘ 

ʦʙʫʤʦʚʣʝʥʠʡ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚ ʥʴʦʤʫ ʙʽʣʢʘ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʩʢʚʘʣʝʥʫ, 
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ʪʦʢʦʬʝʨʦʣʽʚ [45]. ɸʚʪʦʨʘʤʠ [46] ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ 25% 

ʘʤʘʨʘʥʪʦʚʦʛʦ ʙʦʨʦʰʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʭʣʽʙʘ.  

ʉʦʨʛʦʚʝ ʙʦʨʦʰʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʦʣʽʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ, ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʽ ʧʦʚʽʣʴʥʦʟʘʩʚʦʶʚʘʥʦʛʦ ʢʨʦʭʤʘʣʶ. ɺʥʝʩʝʥʥʷ 10é30% 

ʩʦʨʛʦʚʦʛʦ ʙʦʨʦʰʥʘ ʫ ʩʢʣʘʜʽ ʢʦʤʧʦʟʠʪʥʠʭ ʩʫʤʽʰʝʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʠʨʦʙʠ 

ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʪʘ ʟʘʜʦʚʽʣʴʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ [47]. ʋ ʨʦʙʦʪʽ [48] ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʤʽʥʠ ʜʦ 30% 

ʢʨʦʭʤʘʣʶ ʩʫʮʽʣʴʥʦʟʤʝʣʝʥʠʤ ʩʦʨʛʦʚʠʤ ʙʦʨʦʰʥʦʤ ʫ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʛʣʶʪʝʥʦʚʦʛʦ 

ʭʣʽʙʘ. 

ɻʨʝʯʘʥʝ ʙʦʨʦʰʥʦ ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʢʽʣʴʢʦʩʪʽ 30é40%, 

ʦʩʢʽʣʴʢʠ ʮʝ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʙʽʣʢʘ, ʘ ʪʘʢʦʞ ʚʤʽʩʪ ʫ ʭʣʽʙʽ 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ [49, 50]. ʅʘʫʢʦʚʮʷʤʠ ʅʋʍʊ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʙʦʨʦʰʥʘ ʽʟ ʟʝʣʝʥʦʾ 

ʛʨʝʯʢʠ ʫ ʢʽʣʴʢʦʩʪʽ ʜʦ 20% ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ, ʦʩʢʽʣʴʢʠ ʪʘʢʝ ʜʦʟʫʚʘʥʥʷ ʥʝ ʚʠʢʣʠʢʘʻ 

ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ [51, 52]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʫʢʫʨʫʜʟʷʥʦʛʦ ʙʦʨʦʰʥʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʚʠʨʦʙʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʭʘʨʘʢʪʝʨʥʦʛʦ ʢʦʣʴʦʨʫ ʽ ʩʤʘʢʫ ʭʣʽʙʘ. ʁʦʛʦ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʦʜʘʚʘʪʠ ʫ ʢʽʣʴʢʦʩʪʽ ʜʦ 10% ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʯʥʦʛʦ 

ʭʣʽʙʘ [53] ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʦʩʥʦʚʫ ʚ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʛʣʶʪʝʥʦʚʠʭ ʚʠʨʦʙʽʚ ʽʟ 

ʜʦʜʘʚʘʥʥʷʤ ʛʨʝʯʘʥʦʛʦ ʙʦʨʦʰʥʘ [54]. 

ɽʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʢʨʘʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʨʦʰʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʩʧʝʣʴʪʠ (Triticum 

spelta) ʪʘ ʧʦʣʙʠ (Triticum emmer) ï ʧʨʘʨʦʜʠʯʽʚ ʩʫʯʘʩʥʦʾ ʧʰʝʥʠʮʽ [55, 31]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʽ ʧʰʝʥʠʯʥʦʛʦ ʪʘ ʩʧʝʣʴʪʦʚʦʛʦ ʙʦʨʦʰʥʘ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 70:30 ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʭʣʽʙʘ ʥʘ 14,5% ʪʘ ʩʧʨʠʷʻ 

ʧʦʜʦʚʞʝʥʥʶ ʩʚʽʞʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ [56]. ʊʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʷʚʥʽʩʪʴ 

15é20% ʩʧʝʣʴʪʦʚʦʛʦ ʙʦʨʦʰʥʘ ʫ ʩʫʤʽʰʽ ʟ ʧʰʝʥʠʯʥʠʤ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʪʪʻʚʦʛʦ 

ʧʦʛ̔ʨʰʝʥʥʷ ʷʢʦʩʪʽ ʪʽʩʪʘ ʪʘ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ [57]. 

ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ  

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʙʦʨʦʰʥʦ ʪʝʬʫ, ʷʢ ʜʞʝʨʝʣʦ ʙʽʣʢʽʚ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʟʘʣʽʟʘ, 
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ʢʘʣʴʮʽʶ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ [58], ʘ ʪʘʢʦʞ ʢʦʥʦʧʣʷʥʝ ʙʦʨʦʰʥʦ [59, 60] ʜʣʷ 

ʟʙʘʛʘʯʝʥʥʷ ʭʣʽʙʘ ʥʝʟʘʤʽʥʥʠʤʠ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ, ɤ-3 ʪʘ ɤ-6 ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ.  

ʅʘʩʽʥʥʷ ʣʴʦʥʫ ʻ ʮʽʥʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, 

ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʧʦʚʥʦʮʽʥʥʠʭ 

ʙʽʣʢʽʚ, ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʽʪʘʤʽʥʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʟ ʚʠʩʦʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ  ʷʢʦʩʪʽ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʻ ʚʢʣʶʯʝʥʥʷ ʜʦ ʡʦʛʦ ʨʝʮʝʧʪʫʨʠ ʚʽʜ 5 ʜʦ 20% 

ʧʦʜʨʽʙʥʝʥʦʛʦ ʥʘʩʽʥʥʷ ʣʴʦʥʫ ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ [61, 62]. 

ʂʫʥʞʫʪʥʝ ʙʦʨʦʰʥʦ ʻ ʜʞʝʨʝʣʦʤ ʚʤʽʩʪʫ ʙʽʣʢʽʚ, ɤ-6 ʪʘ ɤ-9 ï ʞʠʨʥʠʭ ʢʠʩʣʦʪ, 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ ʪʦʱʦ. ʋ ʭʣʽʙʦʧʝʯʝʥʥʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ 10% ʪʘʢʦʛʦ ʙʦʨʦʰʥʘ ʟ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷʤ ʩʧʦʩʦʙʽʚ 

ʪʽʩʪʦʧʨʠʛʦʪʫʚʘʥʥʷ ʥʘ ʜʠʩʧʝʨʛʦʚʘʥʽʡ ʬʘʟʽ ʘʙʦ ʦʧʘʨʥʦʛʦ [63], ʪʘʢʦʞ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʩʢʦʨʦʯʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʟʘ ʙʝʟʦʧʘʨʥʦʛʦ ʩʧʦʩʦʙʫ 

ʚʠʨʦʙʥʠʮʪʚʘ  [64]. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʭʣʽʙʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ  ʡʦʛʦ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ 

ʩʢʣʘʜʫ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʟʝʨʥʦʙʦʙʦʚʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʩʘʤʝ 

ʩʦʻʚʝ [65, 66], ʩʦʯʝʚʠʯʥʝ [67], ʥʫʪʦʚʝ [68, 69], ʛʦʨʦʭʦʚʝ  [70] ʙʦʨʦʰʥʦ, ʙʦʨʦʰʥʦ 

ʟ ʙʦʙʽʚ  [71, 72] ʪʦʱʦ.  

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʬʦʨʪʠʬʽʢʦʚʘʥʦʛʦ ʭʣʽʙʘ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ  

ʧʨʦʜʫʢʪʠ ʢʨʫʧôʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ ʧʰʦʥʷʥʘ ʢʨʫʧʘ, ʷʢʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʜʦʜʘʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʥʘ ʩʫʭʠʭ ʟʘʢʚʘʩʢʘʭ ʫ ʢʽʣʴʢʦʩʪʽ  

20é30%, ʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʝʨʤʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ 

ʇʝʥʪʦʧʘʥ 500 BG [73].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʘʤʘʨʘʥʪʦʚʦʾ ʢʨʫʧʠ ʫ ʢʽʣʴʢʦʩʪʽ 4é8% ʜʦ ʤʘʩʠ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʩʧʨʠʷʻ ʩʫʪʪʻʚʦʤʫ ʧʦʢʨʘʱʝʥʥʶ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ 

ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʣʽʟʠʥʫ, ʬʝʥʽʣʘʣʘʥʽʥʫ, ʪʠʨʦʟʠʥʫ ʪʘ 

ʽʥʰʠʭ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʙʘʛʘʯʝʥʥʷ ʭʣʽʙʘ ʘʤʘʨʘʥʪʦʚʦʶ 

ʢʨʫʧʦʶ ʚʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ 1,10é1,45 ʨʘʟʘ, ʘ 

ʙʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ ʙʽʣʢʘ ï ʫ 2,6 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ [74]. 
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ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʟʙʘʛʘʯʫʚʘʣʴʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʻ 

ʟʝʨʥʦʚʽ ʧʣʘʩʪʽʚʮʽ. ʋ ʨʦʙʦʪʽ [75] ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘʤʽʥʘ 15% ʧʰʝʥʠʯʥʦʛʦ ʘʙʦ 

ʩʧʝʣʴʪʦʚʦʛʦ ʮʽʣʴʥʦʟʝʨʥʦʚʦʛʦ ʙʦʨʦʰʥʘ ʚʽʚʩʷʥʠʤʠ ʘʙʦ ʛʨʝʯʘʥʠʤʠ ʧʣʘʩʪʽʚʮʷʤʠ 

ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʡʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʧʨʦʪʝ ʚʝʜʝ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʠʪʦʤʦʛʦ 

ʦʙôʻʤʫ ʪʘ ʩʪʘʥʫ ʤôʷʢʫʰʢʠ ʚʠʨʦʙʽʚ.  ɼʣʷ ʫʩʫʥʝʥʥʷ ʜʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʭʫ ʧʰʝʥʠʯʥʫ ʢʣʝʡʢʦʚʠʥʫ ʽ ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ 5é20% ʚʽʚʩʷʥʦʛʦ ʙʦʨʦʰʥʘ, ʚʽʚʩʷʥʠʭ ʚʠʩʽʚʦʢ ʘʙʦ 

ʚʽʚʩʷʥʠʭ ʧʣʘʩʪʽʚʮʽʚ ʥʘ ʷʢʽʩʪʴ ʪʽʩʪʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʭʣʽʙʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʰʝʥʠʯʥʦ-

ʚʽʚʩʷʥʝ ʪʽʩʪʦ ʪʘ ʛʦʪʦʚʽ ʚʠʨʦʙʠ ʟ ʚʤʽʩʪʦʤ 5 ʽ 10% ʚʽʚʩʷʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ, ʧʨʠʯʦʤʫ ʚʽʚʩʷʥʽ 

ʧʣʘʩʪʽʚʮʽ ʪʘ ʚʠʩʽʚʢʠ ʙʽʣʴʰ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʽʚʩʷʥʠʤ ʙʦʨʦʰʥʦʤ [76]. ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʫ ʨʦʙʦʪʽ [77] ʜʘʥʠʤʠ, 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʻ ʚʥʝʩʝʥʥʷ ʚ ʪʽʩʪʦ ʷʯʤʽʥʥʠʭ ʧʣʘʩʪʽʚʮʽʚ ʫ ʢʽʣʴʢʦʩʪʽ 15% ʚʽʜ ʤʘʩʠ 

ʙʦʨʦʰʥʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʨʝʛʫʣʷʨʥʝ ʩʧʦʞʠʚʘʥʥʷ 300 ʛ ʪʘʢʦʛʦ ʭʣʽʙʘ ʜʦʟʚʦʣʷʻ 

ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʮʠʥʢʫ ʪʘ 

ʩʝʣʝʥʫ. ɺʽʚʩʷʥʽ ʪʘ ʷʯʤʽʥʥʽ ʧʣʘʩʪʽʚʮʽ ʻ ʩʢʣʘʜʦʚʠʤʠ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ, ʟʦʢʨʝʤʘ 

ʩʫʤʽʰʽ ç11 ʟʝʨʥʦʚʠʭè ʊʄ Inventis (ʃʝʩʘʬʬʨ ʛʨʫʧ) [78]. 

ɺʥʝʩʝʥʥʷ ʚ ʪʽʩʪʦ ʧʣʘʩʪʽʚʮʽʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ 

ʟ ʙʦʨʦʰʥʦʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʽʩʪʷʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʩʢʣʘʜʦʚʽ ʟʝʨʥʽʚʢʠ. ʂʨʽʤ ʪʦʛʦ, 

ʧʣʘʩʪʽʚʮʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʧʦʜʨʽʙʥʝʥʥʶ, ʦʪʞʝ ʾʭ ʧʠʪʦʤʘ ʧʦʚʝʨʭʥʷ ʧʦʨʽʚʥʷʥʦ ʤʝʥʰʘ 

ʽ ʙʽʣʴʰʽʩʪʴ ʥʫʪʨʽʻʥʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʘʭ ʧʣʘʩʪʽʚʮʽʚ, ʱʦ ʦʙʝʨʽʛʘʻ ʾʭ 

ʚʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʦʚʽʪʨʷ ʪʘ ʩʚʽʪʣʘ. ʆʪʞʝ, ʩʧʝʢʪʨ ʟʝʨʥʦʚʠʭ ʧʣʘʩʪʽʚʮʽʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʜʦʮʽʣʴʥʦ ʨʦʟʰʠʨʶʚʘʪʠ. 

ɽʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʫ ʭʣʽʙʽ ʚʤʽʩʪʫ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʟʦʢʨʝʤʘ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʙʦʨʦʰʥʦʤʝʣʴʥʦʛʦ, ʢʨʫʧôʷʥʦʛʦ 

ʪʘ ʦʣʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʰʝʥʠʯʥʽ [79], ʞʠʪʥʽ 

[80], ʚʽʚʩʷʥʽ [81] ʚʠʩʽʚʢʠ, ʛʨʝʯʘʥʘ ʣʫʟʛʘ [82]. ʇʦʢʨʘʱʝʥʥʷ ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʭʣʽʙʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʚʘʥʥʷ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʦʣʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ 
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ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ [83], ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʚʽʚʩʘ ʪʘ ʢʫʢʫʨʫʜʟʷʥʦʾ ʤʘʢʫʭʠ [84], 

ʰʨʦʪʫ ʥʘʩʽʥʥʷ ʣʴʦʥʫ [85]. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚʠʜʽʚ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʭʣʽʙʘ ʧʨʠʚʝʨʪʘʶʪʴ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʦʚʦʯʝʚʦʾ ʪʘ ʧʣʦʜʦʚʦ-

ʷʛʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʷʢ ʮʽʥʥʽ ʜʞʝʨʝʣʘ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, 

ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ. ɺʦʥʠ ʛʘʨʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʟ 

ʨʝʮʝʧʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʽʩʪʘ ʽ ʩʧʨʠʷʶʪʴ ʧʦʣʽʧʰʝʥʥʶ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʭʣʽʙʘ.  

ʋ ʨʦʙʦʪʽ [86] ʧʦʢʘʟʘʥʦ, ʱʦ ʢʘʨʦʪʠʥʦʚʤʽʩʥʽ ʛʘʨʙʫʟʦʚʠʡ ʪʘ ʩʦʻʚʦ-ʤʦʨʢʚʷʥʠʡ 

ʧʦʨʦʰʢʠ ʻ ʜʞʝʨʝʣʦʤ ʙʽʣʢʽʚ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ɓ-ʢʘʨʦʪʠʥʫ, ʘ ʾʭ ʚʥʝʩʝʥʥʷ ʫ ʢʽʣʴʢʦʩʪʽ 3é7% ʩʧʨʠʷʻ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʛʘʟʦʫʪʚʦʨʝʥʥʷ, ʟʙʽʣʴʰʝʥʥʶ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ, ʧʦʢʨʘʱʝʥʥʶ 

ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʧʨʠʚʘʙʣʠʚʦʛʦ ʞʦʚʪʦ-ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ 

ʚʠʨʦʙʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ [87] ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʚʦʯʝʚʦ-ʬʨʫʢʪʦʚʠʭ 

ʧʦʨʦʰʢʽʚ ʽʟ ʤʦʨʢʚʠ, ʛʘʨʙʫʟʘ ʪʘ ʷʙʣʫʢʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ 

ʢʨʘʬʪʦʚʠʭ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ. ɸʚʪʦʨʠ ʨʦʙʦʪʠ [88] ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʟʘʤʽʥʘ 

10é30% ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʧʦʨʦʰʢʘʤʠ ʟ ʤʦʨʢʚʠ ʪʘ ʛʘʨʙʫʟʘ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʫ ʭʣʽʙʽ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʽ ʬʣʘʚʦʥʦʾʜʥʠʭ 

ʩʧʦʣʫʢ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʭʣʽʙʘ ʦʟʜʦʨʦʚʯʦʾ ʜʽʾ ʟ ʜʦʜʘʚʘʥʥʷʤ 3 ʽ 5% 

ʧʝʢʪʠʥʦʚʤʽʩʥʠʭ ʷʙʣʫʯʥʦʛʦ ʽ ʙʫʨʷʢʦʚʦʛʦ ʧʦʨʦʰʢʽʚ [89], ʷʙʣʫʯʥʦʛʦ ʪʘ ʙʫʨʷʢʦʚʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʽʚ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ [90]. 

ɿʘ ʚʥʝʩʝʥʥʷ ʜʦ ʨʝʮʝʧʪʫʨʠ ʭʣʽʙʘ ʽʟ ʟʘʤʦʨʦʞʝʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 5é10% 

ʧʦʨʦʰʢʽʚ ʪʦʤʘʪʽʚ, ʙʨʦʢʦʣʽ ʪʘ ʘʩʘʾ ʚ ʥʴʦʤʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʟʘʩʚʦʶʚʘʥʠʭ ʚʫʛʣʝʚʦʜʽʚ. ɼʦʜʘʚʘʥʥʷ 

ʮʠʭ ʧʦʨʦʰʢʽʚ ʜʦʟʚʦʣʷʻ ʫʧʦʚʽʣʴʥʠʪʠ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʭʣʽʙʘ ʧʽʜ ʯʘʩ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ [91]. 

ɼʦʚʝʜʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 2% ʧʦʨʦʰʢʽʚ ʽʟ ʯʦʨʥʠʭ ʽ ʟʝʣʝʥʠʭ 

ʦʣʠʚʦʢ, ʘʧʝʣʴʩʠʥʦʚʦʾ ʪʘ ʣʠʤʦʥʥʦʾ ʰʢʽʨʢʠ, ʪʦʤʘʪʽʚ, ʙʫʨʷʢʘ, ʤʦʨʢʚʠ, ʮʠʙʫʣʽ, 
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ʘʨʪʠʰʦʢʫ, ʰʧʠʥʘʪʫ, ʤʘʥʛʦʣʴʜʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʚʠʨʦʙʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʙʝʟʛʣʶʪʝʥʦʚʠʭ [92, 93]. 

ɼʦʜʘʚʘʥʥʷ 10% ʧʦʨʦʰʢʫ ʟ ʢʘʧʫʩʪʠ ʨʘʟʦʤ ʽʟ 3% ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ ʪʘ 1% 

ʥʘʩʽʥʥʷ ʣʴʦʥʫ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʛʘʟʦʫʪʚʦʨʝʥʥʷ, ʩʢʦʨʦʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ 

ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʘ, ʧʽʜʚʠʱʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ, 

ʫʧʦʚʽʣʴʥʝʥʥʶ ʧʨʦʮʝʩʽʚ ʯʝʨʩʪʚʽʥʥʷ, ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʪʘ 

ʟʥʠʞʝʥʥʶ ʚ ʥʴʦʤʫ ʚʤʽʩʪʫ ʮʫʢʨʫ ʽ ʞʠʨʫ [94]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 2,5...4,5% ʧʦʨʦʰʢʫ ʪʦʧʽʥʘʤʙʫʨʘ, ʱʦ ʻ ʜʞʝʨʝʣʦʤ 

ʽʥʫʣʽʥʫ, K, Ca, P, Mg, Cu, Zn, Fe, ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ, ʉ, ɓ-ʢʘʨʦʪʠʥʫ [95]. 

ʋ ʨʦʙʦʪʽ [96] ʧʦʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ 2é6% ʩʫʭʦʛʦ ʧʦʜʨʽʙʥʝʥʦʛʦ 

ʙʦʣʛʘʨʩʴʢʦʛʦ ʧʝʨʮʶ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʚʽʪʘʤʽʥʥʦʾ, ʤʽʥʝʨʘʣʴʥʦʾ ʮʽʥʥʦʩʪʽ ʪʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʭʣʽʙʘ. 

ɼʦʚʝʜʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʦʰʢʽʚ ʽʟ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ 

ʚʠʥʦʛʨʘʜʥʠʭ ʚʠʯʘʚʢʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʫ ʭʣʽʙʽ ʚʽʪʘʤʽʥʽʚ, ʧʦʣʽʬʝʥʦʣʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʽʚ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ, 

ʧʽʜʚʠʱʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʯʝʨʩʪʚʽʥʥʷ ʭʣʽʙʘ ʟʘ ʾʭ ʜʦʜʘʚʘʥʥʷ [97]. 

ʎʫʢʨʦʚʤʽʩʥʽ ʩʠʨʦʧʠ ʚʠʰʥʽ, ʧʦʣʫʥʠʮʽ, ʤʘʣʠʥʠ ʪʘ ʯʦʨʥʦʾ ʩʤʦʨʦʜʠʥʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʟ ʤʝʪʦʶ 

ʧʦʢʨʘʱʝʥʥʷ ʾʭ ʷʢʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʚ ʥʠʭ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ  

ʨʝʯʦʚʠʥ [98]. 

ʂʘʣʠʥʘ ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɰʾ ʧʣʦʜʠ ʤʽʩʪʷʪʴ 

ʚʽʪʘʤʽʥʠ ɸ, ʉ, ɽ, ʂ, ʈ, ʤʽʥʝʨʘʣʴʥʽ ʝʣʝʤʝʥʪʠ (ʢʘʣʽʡ, ʟʘʣʽʟʦ, ʤʽʜʴ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮʴ), 

ʘ ʪʘʢʦʞ ʬʣʘʚʦʥʦʾʜʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʝʬʽʨʥʽ ʦʣʽʾ, ɓ-ʢʘʨʦʪʠʥ ʽ ʜʫʙʠʣʴʥʽ 

ʨʝʯʦʚʠʥʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 5% ʧʦʨʦʰʢʫ ʟ ʢʘʣʠʥʠ ʚ ʨʝʮʝʧʪʫʨʫ ʟʜʦʙʥʦʾ 

ʙʫʣʦʯʢʠ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʟʘ 

ʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʚ ʧʦʨʦʰʢʫ ʙʽʣʢʦʚʦ-ʧʦʣʽʩʘʭʘʨʠʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʧʨʠʩʢʦʨʝʥʥʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʫʧʦʚʽʣʴʥʝʥʥʶ ʧʨʦʮʝʩʫ ʯʝʨʩʪʚʽʥʥʷ  ʚʠʨʦʙʽʚ ʪʘ ʥʘʜʘʻ ʾʤ 

ʧʨʠʻʤʥʦʛʦ ʘʨʦʤʘʪʫ ʪʘ ʩʤʘʢʫ [99].  
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ʇʦʨʦʰʦʢ ʟ ʚʠʯʘʚʢʽʚ ʷʛʽʜ ʢʘʣʠʥʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʥʦʩʠʪʠ ʫ ʢʽʣʴʢʦʩʪʽ 2é4%, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʥʘ 25% ʪʘ ʧʦʢʨʘʱʠʪʠ 

ʧʠʪʦʤʠʡ ʦʙôʻʤ ʭʣʽʙʘ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʽʟʘʮʽʾ ʜʨʽʞʜʞʦʚʠʭ ʢʣʽʪʠʥ  [100]. 

ɸʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ [101, 102] ʜʦʚʝʜʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʛʦʨʦʙʠʥʠ ʟʚʠʯʘʡʥʦʾ (Sorbus aucuparia) ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ ʟʘʚʜʷʢʠ 

ʧʨʠʛʥʽʯʝʥʥʶ ʨʦʟʚʠʪʢʫ ʧʣʽʩʥʷʚʠ, ʘ ʪʘʢʦʞ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʇʦʨʦʰʦʢ ʤʽʩʪʠʪʴ 17 ʘʤʽʥʦʢʠʩʣʦʪ (7,43 ʛ/100 ʛ), ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʻ 

ʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ (1,57 ʛ/100 ʛ), ʘ ʪʘʢʦʞ ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ ʪʘ ʭʘʨʯʦʚʽ 

ʚʦʣʦʢʥʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 10 % ʧʦʨʦʰʢʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʯʦʚʦʾ 

ʮʥ̔ʥʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʽ ʞʠʪʥʴʦʛʦ ʭʣʽʙʘ ʪʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʽʚ. 

ʇʣʦʜʠ ʯʦʨʥʦʧʣʽʜʥʦʾ ʛʦʨʦʙʠʥʠ ʤʘʶʪʴ ʮʽʥʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʚʠʩʦʢʫ 

ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʚʤʽʩʪʫ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʩʦʨʙʽʪʫ, ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɺʥʝʩʝʥʥʷ 

ʧʶʨʝ ʟ ʯʦʨʥʦʧʣʽʜʥʦʾ ʛʦʨʦʙʠʥʠ ʫ ʢʽʣʴʢʦʩʪʽ 3, 6 ʽ 9% ʜʦ ʤʘʩʠ ʙʦʨʦʰʥʘ ʩʧʨʠʷʣʦ 

ʟʤʽʮʥʝʥʥʶ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ, ʧʽʜʚʠʱʝʥʥʶ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ, ʧʦʨʠʩʪʦʩʪʽ, 

ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ʽ ʢʠʩʣʦʪʥʦʩʪʽ ʭʣʽʙʘ [103].  

ɿʘ ʫʤʦʚ ʜʦʜʘʚʘʥʥʷ ʧʦʨʦʰʢʫ ʟ ʚʠʯʘʚʢʽʚ ʯʦʨʥʦʧʣʽʜʥʦʾ ʛʦʨʦʙʠʥʠ ʭʣʽʙ 

ʟʙʘʛʘʯʫʻʪʴʩʷ ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʤʘʻ 

ʚʠʩʦʢʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʟʨʘʟʢʫ 

ʟ 3% ʜʦʙʘʚʢʠ ʙʫʚ ʧʨʠʙʣʠʟʥʦ ʫʪʨʠʯʽ ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ  

ʟʨʘʟʢʦʤ [104].  

ʉʠʨʦʧ ʽʟ ʯʦʨʥʦʧʣʽʜʥʦʾ ʛʦʨʦʙʠʥʠ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʫʣʴʪʠʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʘʩʪʠ çʃɽʂɺɸʈ ʏʦʨʥʘ ʇʝʨʣʠʥʘè, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ɼʇ çɿʝʝʣʘʥʜʽʷè (ʋʢʨʘʾʥʘ) 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʨʠʛʽʥʘʣʴʥʠʭ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʭʘʨʯʦʚʦʶ 

ʮʽʥʥʽʩʪʶ. ɼʦ ʩʢʣʘʜʫ ʧʘʩʪʠ ʚʭʦʜʠʪʴ ʟʘʚʘʨʢʘ, ʩʠʨʦʧ ʽʟ ʯʦʨʥʦʧʣʽʜʥʦʾ ʛʦʨʦʙʠʥʠ, 

ʯʦʨʥʘ ʧʘʪʦʢʘ, ʟʘʢʚʘʩʢʘ [105]. 

ʆʙʣʽʧʠʭʘ ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʚʽʪʘʤʽʥʫ ʉ, ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, 

ʢʘʨʦʪʠʥʦʾʜʽʚ, ʪʦʢʦʬʝʨʦʣʽʚ ʽ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʟʫʤʦʚʣʶʻ ʾʾ ʚʠʩʦʢʽ 
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ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʦʟʜʦʨʦʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʚʠʟʥʘʯʘʻ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ɼʦʜʘʚʘʥʥʷ ʩʫʰʝʥʠʭ ʪʘ 

ʧʦʜʨʽʙʥʝʥʠʭ ʚʠʯʘʚʢʽʚ ʦʙʣʽʧʠʭʠ (ʚʽʜʭʦʜʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʩʦʢʫ) ʫ ʢʽʣʴʢʦʩʪʽ 6é10% 

ʧʦʢʨʘʱʫʻ ʭʘʨʯʦʚʠʡ ʧʨʦʬʽʣʴ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʰʝʥʠʯʥʦʛʦ  

ʭʣʽʙʘ [106]. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʦʙʣʽʧʠʭʦʚʦʛʦ ʰʨʦʪʫ 

ʘʚʪʦʨʠ [107] ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʨʘʟʢʠ ʭʣʽʙʘ ʟ ʚʥʝʩʝʥʥʷʤ 3, 5 ʽ 7% ʜʦʙʘʚʢʠ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʧʪʠʤʘʣʴʥʠʤ 

ʚʠʟʥʘʯʝʥʦ ʜʦʟʫʚʘʥʥʷ 5% ʜʦ ʤʘʩʠ ʙʦʨʦʰʥʘ, ʧʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ 

ʟʨʦʩʪʘʻ ʥʘ 20,5%. 

ʗʢ ʟʙʘʛʘʯʫʚʘʣʴʥʘ ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟ 

ʧʦʢʨʘʱʝʥʠʤ ʥʫʪʨʽʻʥʪʥʠʤ ʩʢʣʘʜʦʤ ʩʝʨʝʜ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ 

ʰʠʧʰʠʥʘ. ʇʣʦʜʠ ʰʠʧʰʠʥʠ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʝʜʠʮʠʥʽ ʽ ʭʘʨʯʫʚʘʥʥʽ 

ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ, ʬʣʘʚʦʥʦʾʜʽʚ, ʢʘʨʦʪʠʥʦʾʜʽʚ ʽ ʞʠʨʥʠʭ  

ʢʠʩʣʦʪ [108]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʪʘ ʘʥʘʣʽʟ 

ʰʣʷʭʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʾʭ ʧʝʨʝʨʦʙʢʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʙʫʜʫʪʴ 

ʨʦʟʛʣʷʥʫʪʽ ʥʠʞʯʝ.   

ɸʥʘʣʽʟ ʫʟʘʛʘʣʴʥʝʥʠʭ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʩʣʠʥʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʚʦʥʠ ʙʘʟʫʶʪʴʩʷ ʘʙʦ ʥʘ ʙʽʦʬʦʨʪʠʬʽʢʘʮʽʾ ʪʘ ʬʦʨʪʠʬʽʢʘʮʽʾ ʦʩʥʦʚʥʦʾ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ 

ʩʠʨʦʚʠʥʠ, ʘʙʦ ʥʘ ʚʥʝʩʝʥʥʽ ʥʘʪʫʨʘʣʴʥʠʭ ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʨʦʚʠʥʠ, ʦʪʨʠʤʘʥʦʾ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʭʦʜʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʘʛʘʯʝʥʥʷ ʭʣʽʙʘ ʢʦʤʧʣʝʢʩʦʤ ʝʩʩʝʥʮʽʘʣʴʥʠʭ 

ʥʫʪʨʽʻʥʪʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʽʜʭʦʜʦʤ ʫ ʮʴʦʤʫ ʟʚôʷʟʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʇʨʦʨʦʱʫʚʘʥʥʷ ʻ ʧʨʦʮʝʩʦʤ ʙʽʦʘʢʪʠʚʘʮʽʾ ʟʝʨʥʘ, ʫʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠʨʦʜʥʝ ʢʦʤʧʣʝʢʩʥʝ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʟʝʨʥʦʚʦʾ 

ʩʠʨʦʚʠʥʠ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʟʙʘʛʘʯʫʚʘʯʽʚ [109ï112]. ʇʦʨʽʚʥʷʥʦ ʟ 
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ʘʛʨʦʥʦʤʽʯʥʦʶ ʪʘ ʩʝʣʝʢʮʽʡʥʦʶ ʙʽʦʬʦʨʪʠʬʽʢʘʮʽʻʶ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʧʨʦʩʪʦʪʦʶ, ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʦʶ ʪʨʠʚʘʣʽʩʪʶ 

ʧʨʦʮʝʩʫ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʭʘʨʯʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʙʝʟ 

ʟʤʽʥʠ ʩʦʨʪʦʚʦʛʦ ʩʢʣʘʜʫ ʟʝʨʥʘ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦʮʽʣʴʥʠʤ ʻ ʜʝʪʘʣʴʥʠʡ ʨʦʟʛʣʷʜ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʟʝʨʥʽ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʭʣʽʙʘ. 

 

1.2. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʨʦʱʝʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ 

ʧʨʦʜʫʢʪʽʚ ʾʭ ʧʝʨʝʨʦʙʢʠ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʨʦʱʝʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ. ʎʝ ʦʙʫʤʦʚʣʝʥʝ ʧʦʢʨʘʱʝʥʥʷʤ ʭʘʨʯʦʚʦʛʦ ʪʘ 

ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ ʟʝʨʥʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʧʣʝʢʩʥʠʭ  

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʴʦʤʫ ʧʽʜ ʯʘʩ 

ʧʨʦʨʦʱʫʚʘʥʥʷ [109ï114].  

ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʨʦʨʦʱʫʚʘʥʥʷ (ʙʽʦʘʢʪʠʚʘʮʽʾ) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʩʪʚʦʨʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʝʨʥʽʚʢʠ ï ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʘʝʨʘʮʽʾ. ʇʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ï ʮʝ ʧʝʨʝʭʽʜ 

ʚʽʜ ʩʪʘʥʫ ʩʧʦʢʦʶ ʜʦ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʩʢʦʦʨʜʠʥʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʧʨʦʮʝʩʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʞʠʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʧʘʨʦʩʪʢʘ. 

ɿʤʽʥʠ ʫ ʟʝʨʥʽʚʮʽ ʚ ʮʝʡ ʧʝʨʽʦʜ ʚʠʟʥʘʯʘʶʪʴʩʷ ʙʘʣʘʥʩʦʤ ʜʚʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʧʨʦʮʝʩʽʚ ï ʽʥʪʝʥʩʠʚʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʟʘʧʘʩʥʠʭ ʨʝʯʦʚʠʥ ʽ ʙʽʦʩʠʥʪʝʟʫ ʥʦʚʠʭ ʩʧʦʣʫʢ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʘʨʦʜʢʘ. ɿʘ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ 

ʚʦʣʦʛʦʩʪʽ ʫ ʟʝʨʥʽ ʧʦʯʠʥʘʶʪʴ ʚʠʚʽʣʴʥʷʪʠʩʷ ʪʘ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʬʽʪʦʛʦʨʤʦʥʠ, 

ʟʦʢʨʝʤʘ, ʘʙʩʮʠʟʦʚʘ ʪʘ ʛʽʙʝʨʝʣʽʥʦʚʘ ʢʠʩʣʦʪʠ. ɰʭ ʜʽʷ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʠʤʫʣʶʻ 

ʩʠʥʪʝʟ ʛʽʜʨʦʣʘʟ ï ʘʤʽʣʘʟ, ʣʽʧʘʟ, ʧʨʦʪʝʘʟ, ʮʠʪʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ 

ʛʽʜʨʦʣʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʩʫʙʩʪʨʘʪʽʚ [110, 112, 115]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʢʪʠʚʥʦʛʦ ʛʽʜʨʦʣʽʟʫ 
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ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʨʝʜʫʢʫʶʯʽ ʮʫʢʨʠ, ʚʦʜʦʨʦʟʯʠʥʥʽ ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, 

ʧʦʢʨʘʱʫʻʪʴʩʷ ʟʘʩʚʦʶʚʘʥʽʩʪʴ ʙʽʣʢʽʚ ʪʘ ʢʨʦʭʤʘʣʶ, ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ 

ʘʥʪʠʥʫʪʨʽʻʥʪʽʚ. ɺʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ ʬʝʨʤʝʥʪʫ ʬʽʪʘʟʠ ʚ ʟʝʨʥʽ ʨʫʡʥʫʶʪʴʩʷ ʬʽʪʘʪʥʽ 

ʢʦʤʧʣʝʢʩʠ ʽʟ ʚʠʚʽʣʴʥʝʥʥʷʤ ʟʚôʷʟʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ, 

ʢʘʣʽʶ, ʟʘʣʽʟʘ, ʬʦʩʬʦʨʫ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ [116, 117]. 

ɹʽʦʘʢʪʠʚʘʮʽʷ ʟʝʨʥʘ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚ ʥʴʦʤʫ ʚʤʽʩʪʫ ʬʦʣʘʪʽʚ, ʚʽʪʘʤʽʥʽʚ 

ʛʨʫʧʠ ɺ, ʪʦʢʦʬʝʨʦʣʽʚ, ʚʽʪʘʤʽʥʽʚ ɽ, ʉ, ʢʘʨʦʪʠʥʦʾʜʽʚ [110, 111, 118, 119]. ʊʘʢʦʞ 

ʩʪʠʤʫʣʶʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ɔ-ʘʤʽʥʦʤʘʩʣʷʥʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ 

ʨʦʣʴ ʫ ʪʘʢʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʷʭ, ʷʢ ʥʝʡʨʦʪʨʘʥʩʤʽʩʽʷ ʪʘ ʨʝʛʫʣʷʮʽʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ [120]. ʋ ʟʝʨʥʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ 

ʟʘʭʠʩʥʦʾ ʜʽʾ, ʟʦʢʨʝʤʘ ʧʦʣʽʬʝʥʦʣʠ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [121, 122].  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ, ʧʦʨʷʜ ʽʟ ʧʦʟʠʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ ʫ 

ʭʘʨʯʦʚʦʤʫ ʧʨʦʬʽʣʽ ʟʝʨʥʘ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʤʘʻ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʊʘʢ, ʫʥʘʩʣʽʜʦʢ ʧʨʦʪʝʦʣʽʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʠʡ ʛʽʜʨʦʣʽʟ ʢʣʝʡʢʦʚʠʥʥʠʭ ʙʽʣʢʽʚ 

ʧʰʝʥʠʯʥʦʛʦ ʟʝʨʥʘ, ʱʦ ʧʦʩʣʘʙʣʶʻ ʢʣʝʡʢʦʚʠʥʥʠʡ ʢʘʨʢʘʩ ʽ ʧʦʛʽʨʰʫʻ 

ʛʘʟʦʫʪʨʠʤʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʪʽʩʪʘ [123]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʢʪʠʚʥʠʭ ʘʤʽʣʦʣʽʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʟʝʨʥʦʚʠʭ ʯʘʩʪʢʦʚʦ ʛʽʜʨʦʣʽʟʫʻʪʴʩʷ ʢʨʦʭʤʘʣʴ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʤʽʥʦʶ ʤʦʨʬʦʣʦʛʽʾ ʢʨʦʭʤʘʣʴʥʠʭ ʛʨʘʥʫʣ, ʜʝʛʨʘʜʘʮʽʻʶ ʘʤʽʣʦʟʠ ʪʘ  

ʘʤʽʣʦʧʝʢʪʠʥʫ [115, 110]. ɸʢʪʠʚʥʽʩʪʴ Ŭ-ʘʤʽʣʘʟʠ ʧʨʦʪʷʛʦʤ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʨʦʩʪʘʻ 

ʟʥʘʯʥʦ ʽʥʪʝʥʩʠʚʥʽʰʝ, ʥʽʞ ɓ-ʘʤʽʣʘʟʠ ʪʘ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʦʪʞʝ ʩʘʤʝ ʾʡ 

ʥʘʣʝʞʠʪʴ ʢʣʶʯʦʚʘ ʨʦʣʴ ʫ ʟʤʽʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ [124, 125]. 

ɹʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʠʟʢʠ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʚʠʜ ʟʝʨʥʘ, ʪʨʠʚʘʣʽʩʪʴ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʦʱʫʚʘʥʥʷ. ɰʭ  

ʤʦʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʽʦʘʢʪʠʚʘʮʽʾ [125]. 

ʋ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʨʽʟʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

ʧʦʢʘʟʫʻ, ʱʦ ʚʥʝʩʝʥʥʷ ʙʦʨʦʰʥʘ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ 

ʧʨʦʮʝʩʽʚ ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  
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ɸʚʪʦʨʘʤʠ [126] ʜʦʩʣʽʜʞʝʥʦ ʟʤʽʥʫ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʟʝʨʥʘ ʚʽʚʩʘ ʧʨʦʪʷʛʦʤ 

24é120 ʛʦʜ ʧʨʦʨʦʱʫʚʘʥʥʷ ʽ ʚʧʣʠʚ ʡʦʛʦ ʜʦʜʘʚʘʥʥʷ ʫ ʢʽʣʴʢʦʩʪʽ 20% ʚʟʘʤʽʥ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ ʷʢʽʩʪʴ ʭʣʽʙʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʧʦʣʽʬʝʥʦʣʽʚ ʪʘ  

ɔ-ʘʤʽʥʦʤʘʩʣʷʥʦʾ ʢʠʩʣʦʪʠ ʚ ʭʣʽʙʽ ʟʨʦʩʪʘʻ ʟʘ ʤʽʨʦʶ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ 

ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʣʽʙʘ ʟ ʙʣʠʟʴʢʠʤʠ ʜʦ 

ʢʦʥʪʨʦʣʴʥʠʭ ʧʠʪʦʤʠʤ ʦʙôʻʤʦʤ ʪʘ ʩʪʘʥʦʤ ʧʦʨʠʩʪʦʩʪʽ ʧʨʦʨʦʱʫʚʘʪʠ ʚʽʚʩʷʥʝ ʟʝʨʥʦ 

ʙʽʣʴʰʝ, ʥʽʞ 72 ʛʦʜ ʥʝ ʜʦʮʽʣʴʥʦ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʪʽʩʪʽ ʟ ʩʫʤʽʰʽ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʟ 5é20% ʙʦʨʦʰʥʘ 

ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʧʨʦʪʷʛʦʤ 4 ʜʽʙ ʷʯʤʽʥʥʦʛʦ ʟʝʨʥʘ ʟʘ ʤʽʨʦʶ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ 

ʜʦʟʫʚʘʥʥʷ ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʪʨʠʚʘʣʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʪʘ 

ʩʪʽʡʢʽʩʪʴ ʪʽʩʪʘ. ʋ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʭʣʽʙʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ 

ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʙʽʣʢʘ, ʞʠʨʽʚ, ɓ-ʛʣʶʢʘʥʫ, ʘ ʪʘʢʦʞ ʟʦʣʴʥʽʩʪʴ, ʪʦʜʽ ʷʢ 

ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʽʚ ʟʤʝʥʰʫʻʪʴʩʷ. ɼʦʩʣʽʜʥʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦ 

15% ʧʨʦʨʦʱʝʥʦʛʦ ʷʯʤʽʥʥʦʛʦ ʟʝʨʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʝ 

ʜʦʟʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʦʙôʻʤʫ, ʪʝʢʩʪʫʨʥʠʭ ʪʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [127]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [128] ʧʦʢʘʟʘʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 10é30% ʙʦʨʦʰʥʘ ʟ 

ʧʨʦʨʦʱʝʥʦʾ ʟʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʫʢʫʨʫʜʟʠ ʚʧʣʠʚʘʻ ʥʘ ʨʝʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʟʫʚʘʥʥʷ ʜʦʙʘʚʢʠ ʧʦʛʽʨʰʫʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʧʨʫʞʥʦʩʪʽ ʪʽʩʪʘ, ʟʥʠʞʫʚʘʣʠʩʷ ʡʦʛʦ ʨʦʟʪʷʞʥʽʩʪʴ ʽ 

ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʚʦʜʥʦʯʘʩ ʧʽʜʚʠʱʫʚʘʚʩʷ ʩʪʫʧʽʥʴ ʨʦʟʨʽʜʞʝʥʥʷ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʧʦʨʫʰʝʥʥʷʤ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʘ ʪʘ ʟʤʽʥʦʶ 

ʩʪʨʫʢʪʫʨʠ ʢʨʦʭʤʘʣʴʥʠʭ ʟʝʨʝʥ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʽʚ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ 

ʧʦʜʦʚʞʝʥʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʩʘʤʝ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ, ʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʽʟ 

ʜʦʜʘʚʘʥʥʷʤ 15% ʪʘ ʟʜʦʙʥʠʭ ʽʟ ʜʦʜʘʚʘʥʥʷʤ 50% ʩʫʤʽʰʽ ʟ ʧʨʦʨʦʱʝʥʠʭ ʟʝʨʝʥ 

ʧʰʝʥʠʮʽ, ʷʯʤʝʥʶ, ʚʽʚʩʘ ʪʘ ʢʫʢʫʨʫʜʟʠ, ʦʪʨʠʤʘʥʦʾ ʰʣʷʭʦʤ ʪʨʠʚʘʣʦʛʦ 

ʧʨʦʨʦʱʫʚʘʥʥʷ. ɰʾ ʜʦʜʘʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ, ʪʦʞ ʜʣʷ ʾʭ ʢʦʨʝʣʷʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ 

ʧʦʣʽʧʰʫʚʘʯʽ, ʱʦ ʤʽʩʪʷʪʴ ʩʫʭʫ ʧʰʝʥʠʯʥʫ ʢʣʝʡʢʦʚʠʥʫ, ʧʝʢʪʠʥʦʚʽ, ʩʠʨʦʚʘʪʢʫ, 
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ʘʩʢʦʨʙʽʥʦʚʫ ʪʘ ʤʦʣʦʯʥʫ ʢʠʩʣʦʪʫ ʪʦʱʦ [129].  

ɼʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʚʩʷʥʦʛʦ, ʷʯʤʽʥʥʦʛʦ ʪʘ ʧʰʝʥʠʯʥʦʛʦ 

ʩʦʣʦʜʫ ʚ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʾʭ ʜʦʜʘʚʘʥʥʷ ʫ ʢʽʣʴʢʦʩʪʽ 0,5é5,0% 

ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ. ʗʯʤʽʥʥʠʡ ʽ ʧʰʝʥʠʯʥʠʡ 

ʩʦʣʦʜ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʚʩʷʥʦʛʦ, ʫ ʢʽʣʴʢʦʩʪʽ ʙʽʣʴʰʝ 2,5% ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʤôʷʢʫʰʢʠ ʭʣʽʙʘ [130]. ɺʠʚʯʘʶʯʠ ʟʤʽʥʠ ʩʪʘʥʫ ʛʽʜʨʦʢʦʣʦʾʜʽʚ 

ʷʯʤʝʥʶ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʘʢʪʠʚʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʛʽʜʨʦʣʽʟʫ 

ʢʨʦʭʤʘʣʶ ʪʘ ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ 

ʜʝʢʩʪʨʠʥʽʚ, ʨʦʟʯʠʥʥʠʭ ʚʫʛʣʝʚʦʜʽʚ ʽ ʥʝʙʽʣʢʦʚʦʛʦ ʘʟʦʪʫ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʾ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʜʽʾ [115]. 

ʇʰʝʥʠʯʥʦ-ʞʠʪʥʽʡ ʭʣʽʙ ʟ ʜʦʜʘʚʘʥʥʷʤ 25% ʜʦ ʤʘʩʠ ʙʦʨʦʰʥʘ ʧʨʦʨʦʱʝʥʦʛʦ 

ʥʘʩʽʥʥʷ ʣʴʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʚʽʪʘʤʽʥʽʚ ɽ ʛʨʫʧʠ ɺ, ʢʘʣʽʶ, 

ʢʘʣʴʮʽʶ, ʩʝʣʝʥʫ ʪʘ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ [131]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʭʣʽʙʘ ʩʘʤʝ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ 

ʧʨʦʜʫʢʪʽʚ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ. 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʦʚʦʛʦ ʪʽʩʪʘ ʪʘ ʭʣʽʙʘ, ʦʪʨʠʤʘʥʦʛʦ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʪʘ 

ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟ ʮʽʻʶ ʤʝʪʦʶ ʧʽʜ ʯʘʩ 

ʟʘʤʽʰʫʚʘʥʥʷ ʜʦʜʘʚʘʪʠ ʤʽʢʨʦʙʥʠʡ ʧʦʣʽʩʘʭʘʨʠʜ ʢʩʘʥʪʘʥ ʫ ʢʽʣʴʢʦʩʪʽ 0,3% ʜʦ ʤʘʩʠ, 

ʱʦ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʨʦʟʧʣʠʚʘʥʥʷ ʪʘ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʧʨʫʞʥʦ-ʝʣʘʩʪʠʯʥʠʭ ʪʘ ʚôʷʟʢʦ-ʧʣʘʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʝʨʥʦʚʠʡ 

ʭʣʽʙ ʟ ʜʦʜʘʚʘʥʥʷʤ ʢʩʘʥʪʘʥʫ ʤʘʻ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʩʪʠʩʢʫʚʘʥʦʩʪʽ ʤ'ʷʢʫʰʢʠ ʪʘ 

ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ [132]. 

ʊʝʭʥʦʣʦʛʽʶ ʭʣʽʙʘ ʥʘ ʦʩʥʦʚʽ ʜʠʩʧʝʨʛʦʚʘʥʦʾ ʤʘʩʠ ʟ  ʧʨʦʨʦʱʝʥʦʛʦ ʧʨʦʪʷʛʦʤ 

26...28 ʛʦʜʠʥ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʜʦ ʜʦʚʞʠʥʠ ʨʦʩʪʢʘ 1é1,5 ʤʤ) ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʘʚʪʦʨʘʤʠ [133]. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘʢʦʛʦ ʭʣʽʙʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦʜʘʚʘʪʠ ʧʽʜ ʯʘʩ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ ʝʢʩʪʨʘʢʪ ʯʝʙʨʝʮʶ, ʘ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ï ʩʦʥʷʰʥʠʢʦʚʝ ʽ ʛʘʨʙʫʟʦʚʝ ʥʘʩʽʥʥʷ.  

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ 
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ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʣʽʙʘ ʟ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʧʨʦʨʦʱʝʥʦʛʦ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ 

ʧʰʝʥʠʯʥʦʛʦ ʟʝʨʥʘ ʘʚʪʦʨʠ [134] ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʚʠʨʦʙʠ ʥʘ ʛʫʩʪʽʡ 

ʟʝʨʥʦʚʽʡ ʟʘʢʚʘʩʮʽ ʜʣʷ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ Ŭ-ʘʤʽʣʘʟʠ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ. 

ʋ ʪʽʩʪʽ ʟ ʨʘʬʽʥʦʚʘʥʦʛʦ ʪʘ ʮʽʣʴʥʦʟʝʨʥʦʚʦʛʦ ʙʦʨʦʰʥʘ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ (Ű=48 ʛʦʜ, t=20ÁC) ʧʦʩʣʘʙʣʶʻʪʴʩʷ ʢʣʝʡʢʦʚʠʥʘ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʨʦʟʪʷʞʥʽʩʪʴ ʪʽʩʪʘ, ʟʥʠʞʫʻʪʴʩʷ ʡʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʪʨʠʚʘʣʽʩʪʴ 

ʫʪʚʦʨʝʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʢʨʘʱʝʥʥʷ ʧʠʪʦʤʦʛʦ 

ʦʙôʻʤʫ ʬʦʨʤʦʚʠʭ ʚʠʨʦʙʽʚ ʪʘ  ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤôʷʢʽʩʪʴ ʾʭ ʤôʷʢʫʰʢʠ ʧʽʩʣʷ 24 

ʛʦʜʠʥ ʟʙʝʨʽʛʘʥʥʷ [135]. 

ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʯʠʩʣʘ ʧʘʜʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʛʽʨʰʝʥʥʷ 

ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʫ ʨʦʙʦʪʽ [136]. ɸʚʪʦʨʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʣʠʚ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʥʘ ʷʢʽʩʪʴ ʭʣʽʙʘ ʻ ʥʝʦʜʥʦʟʥʘʯʥʠʤ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʨʦʱʫʚʘʥʥʷ 

ʪʘ ʡʦʛʦ ʜʦʟʫʚʘʥʥʷ ʫ ʩʫʤʽʰʽ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ. ʅʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ: ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ï 29,8%, 

ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʨʦʱʫʚʘʥʥʷ ï 24 ʛʦʜ ʪʘ ʚʥʝʩʝʥʥʷ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ï 8,2%, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʙʦʨʦʰʥʘ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʇʨʦʪʝ, ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ 

ʧʰʝʥʠʯʥʦʤʫ ʙʦʨʦʰʥʽ ʻ ʫʩʢʣʘʜʥʝʥʠʤ. 

ɿ ʤʝʪʦʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʨʦʨʦʱʝʥʦʤʫ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʮʝʡ ʧʨʦʮʝʩ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʫ ʨʦʟʯʠʥʽ 

ʤʦʨʩʴʢʦʾ ʭʘʨʯʦʚʦʾ ʩʦʣʽ. ɹʦʨʦʰʥʦ çɿʜʦʨʦʚôʷè ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʝʨʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʽʪʘʤʽʥʽʚ, ʭʘʨʯʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʇʦʢʘʟʘʥʦ 

ʪʘʢʦʞ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʴʦʚʦʛʦ ʨʦʟʯʠʥʫ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʨʝʛʫʣʶʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ [137]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʤʽʥʘ 30% ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʙʦʨʦʰʥʦʤ çɿʜʦʨʦʚôʷè ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ 

ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ, ʧʦʩʣʘʙʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʝʥʰʝʥʥʽ 

ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ ʪʘ ʩʪʽʡʢʦʩʪʽ ʪʽʩʪʘ. ʊʘʢʦʞ ʟʥʠʞʫʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘ ʚôʷʟʢʽʩʪʴ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ ʢʨʦʭʤʘʣʶ [138]. 
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ʇʽʜʚʠʱʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ 

ʫʪʚʦʨʝʥʥʷ ʪʽʩʪʘ ʟ ʙʦʨʦʰʥʘ, ʦʪʨʠʤʘʥʦʛʦ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʧʨʦʪʷʛʦʤ 48 ʽ 72 ʛʦʜ ʟʝʨʥʘ 

ʜʦʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ [125]. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʯʠʩʣʦ ʧʘʜʽʥʥʷ 

ʙʦʨʦʰʥʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʚʠʩʦʢʫ ʘʤʽʣʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʇʦʨʽʚʥʷʥʦ ʟ 

ʮʽʣʴʥʦʟʝʨʥʦʚʠʤ ʙʦʨʦʰʥʦʤ ʽʟ ʥʝʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʜʦʩʣʽʜʥʝ ʙʦʨʦʰʥʦ ʤʘʣʦ 

ʚʠʱʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʨʦʟʯʠʥʥʠʭ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʥʠʞʯʫ ʢʽʣʴʢʽʩʪʴ ʞʠʨʽʚ ʪʘ 

ʚʫʛʣʝʚʦʜʽʚ, ʚʠʱʫ ʟʦʣʴʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʫ ʤʽʨʫ ʧʦʜʦʚʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʧʨʦʨʦʱʫʚʘʥʥʷ  ʟʝʨʥʘ ʫ ʙʦʨʦʰʥʽ ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʪʘʢʠʭ ʥʫʪʨʽʻʥʪʽʚ ʷʢ ʪʘʥʽʥ ʪʘ 

ʬʽʪʘʪʠ, ʧʦʢʨʘʱʫʻʪʴʩʷ ʟʘʩʚʦʶʚʘʥʽʩʪʴ ʙʽʣʢʘ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʜʦʜʘʚʘʥʥʷ ʨʘʬʽʥʦʚʘʥʦʛʦ ʙʦʨʦʰʥʘ, ʦʪʨʠʤʘʥʦʛʦ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʘ ʨʽʟʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ  

ʭʣʽʙʘ [139, 140]. ʋ ʨʦʙʦʪʽ [139] ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ ʟʘʤʽʥʠ 15é100% 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ ʨʘʬʽʥʦʚʘʥʝ ʙʦʨʦʰʥʦ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʧʨʦʪʷʛʦʤ (48 ʛʦʜ, t=20ÁC). ʇʦʢʘʟʘʥʦ, ʱʦ ʡʦʛʦ ʜʦʜʘʚʘʥʥʷ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ 

ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʽʩʪʘ. ʊʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʽ ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʚʠʪʢʫ ʪʽʩʪʘ. 

ɺʽʜʤʽʯʝʥʦ, ʱʦ ʙʽʣʢʠ ʢʣʝʡʢʦʚʠʥʠ, ʭʦʯʘ ʚʨʘʞʝʥʽ ʜʽʻʶ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, 

ʥʝ ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʘʛʨʝʛʫʚʘʪʠʩʷ ʽ ʫʪʚʦʨʶʚʘʪʠ ʤʝʨʝʞʫ, ʟʜʘʪʥʫ ʫʪʨʠʤʫʚʘʪʠ 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ. ʅʘʫʢʦʚʮʽ ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʣʽʙʘ ʟ ʚʠʩʦʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ  ʥʝ ʙʽʣʴʰʝ 50% ʪʘʢʦʛʦ 

ʙʦʨʦʰʥʘ. ʈʘʬʽʥʦʚʘʥʝ ʙʦʨʦʰʥʦ ʟ ʟʝʨʥʘ, ʧʨʦʨʦʱʝʥʦʛʦ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʽʰʦʛʦ ʯʘʩʫ 

(72é90 ʛʦʜ, t=20ÁC), ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ (1,5%) 

ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤ ʧʦʣʽʧʰʫʚʘʯʘʤ [140]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʢʘʟʘʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʘʤʝ ʨʘʬʽʥʦʚʘʥʦʛʦ ʙʦʨʦʰʥʘ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʥʝ 

ʜʦʟʚʦʣʷʻ ʧʦʚʥʦʶ ʤʽʨʦʶ ʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ.  

ɸʚʪʦʨʘʤʠ [141] ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʥʘʷʚʥʦʩʪʽ 2é10% ʙʦʨʦʰʥʘ ʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʧʨʦʪʷʛʦʤ ʯʦʪʠʨʴʦʭ ʜʽʙ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʟʥʠʞʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʯʠʩʣʘ ʧʘʜʽʥʥʷ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʚôʷʟʢʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʽʩʪʘ, ʘ ʪʘʢʦʞ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʽ 

ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ʧʘʨʦʚʦʛʦ ʭʣʽʙʘ. ʈʝʢʦʤʝʥʜʦʚʘʥʠʤ ʜʦʟʫʚʘʥʥʷʤ ʻ 4% ʪʘʢʦʛʦ 
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ʙʦʨʦʰʥʘ.  

ʍʣʽʙ ʧʰʝʥʠʯʥʠʡ, ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʦ 5% ʙʦʨʦʰʥʘ ʟʽ ʩʧʝʣʴʪʦʚʦʛʦ 

ʧʨʦʨʦʱʝʥʦʛʦ ʪʘ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʟʝʨʥʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʽʡ ʭʘʨʯʦʚʽʡ ʮʽʥʥʦʩʪʽ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʠʡʥʷʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʩʝʥʩʦʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [142].  

ʋ ʨʦʙʦʪʽ [143] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ 15% ʙʽʦʘʢʪʠʚʦʚʘʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʥʘʡʢʨʘʱʠʭ ʬʽʟʠʯʥʠʭ ʪʘ 

ʩʝʥʩʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʣʽʙʘ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʝ ʜʦʩʣʽʜʞʫʚʘʚʩʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʞʠʨʦʫʪʨʠʤʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʽʥʜʝʢʩʫ ʨʦʟʯʠʥʥʦʩʪʽ, 

ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʧʘʜʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʮʽʣʴʥʦʟʝʨʥʦʚʦʛʦ ʙʦʨʦʰʥʘ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʜʽʙ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʤʽʥʶʚʘʪʠ ʥʘ ʪʘʢʝ 

ʙʦʨʦʰʥʦ ʜʦ 50% ʮʽʣʴʥʦʟʝʨʥʦʚʦʛʦ ʟ ʥʝʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ [144]. ʇʨʦʪʝ, ʜʘʥʘ 

ʨʝʢʦʤʝʥʜʘʮʽʷ ʥʘʜʘʥʘ ʥʘ ʧʽʜʩʪʘʚʽ ʣʠʰʝ ʩʝʥʩʦʨʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʭʣʽʙʘ.  

ʇʽʜʚʠʱʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʻʤʥʦʩʪʽ, ʚʤʽʩʪʫ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ, 

ʢʘʣʴʮʽʶ, ʟʘʣʽʟʘ, ʢʘʣʽʶ, ʤʘʛʥʽʶ, ʥʘʪʨʽʶ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʙʦʨʦʰʥʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʧʨʦʪʷʛʦʤ 3é.7 ʜʽʙ. ɼʦʚʝʜʝʥʦ, ʱʦ ʡʦʛʦ ʚʥʝʩʝʥʥʷ ʫ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ (3é9% ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ) ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ɺʇɿ ʪʽʩʪʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʯʘʩʫ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʡʦʛʦ ʜʦʟʫʚʘʥʥʷ ʚ ʪʽʩʪʽ ʧʦʢʨʘʱʫʻʪʴʩʷ 

ʧʦʢʘʟʥʠʢ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ, ʪʝʢʩʪʫʨʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʣʽʙʘ [145].  

ʇʨʦʚʝʜʝʥʠʡ ʣʽʪʝʨʘʪʫʨʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʨʦʱʝʥʠʭ ʟʝʨʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʩʘʤʝ ʚʠʩʦʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʻ ʦʙʤʝʞʫʚʘʣʴʥʠʤ 

ʯʠʥʥʠʢʦʤ ʾʭ ʨʝʮʝʧʪʫʨʥʦʛʦ ʜʦʟʫʚʘʥʥʷ, ʘ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʪʽʩʪʘ ʪʘ ʭʣʽʙʘ ʟʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʠʤ ʻ  ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʟʥʠʞʫʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʦʣʽʟʫ.  

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʦʛʦ ʧʰʝʥʠʯʥʦʛʦ ʟʝʨʥʘ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʦʤʫ ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʝʣʽʢʫ ʪʘʢʦʾ 

ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʠʢʣʠʢʘʶʪʴ 

ʽʥʪʝʨʝʩ ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ.  
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ʅʘʫʢʦʚʮʷʤʠ [146] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʩʫʤʽʰʽ ʧʰʝʥʠʯʥʠʭ, ʚʽʚʩʷʥʠʭ 

ʪʘ ʪʨʠʪʠʢʘʣʝʚʠʭ ʧʣʘʩʪʽʚʮʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʙʽʦʘʢʪʠʚʦʚʘʥʦʛʦ ʟʝʨʥʘ. ɸʚʪʦʨʠ 

ʧʨʦʧʦʥʫʶʪʴ ʟʘʤʽʥʠʪʠ ʪʨʘʜʠʮʽʡʥʽ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʦʚʠʭ ʧʣʘʩʪʽʚʮʽʚ, ʨʝʞʠʤʠ 

ʭʦʣʦʜʥʦʛʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ (4é8 ʯʠ 16é24 ʛʦʜ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʟʝʨʥʘ) ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 30é40  ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʰʽ ʨʝʞʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʘʢʪʠʚʫʚʘʪʠ 

ʬʝʨʤʝʥʪʽ ʢʦʤʧʣʝʢʩʠ ʽ ʤʝʭʘʥʽʟʤ ʩʠʥʪʝʟʫ ʚʽʪʘʤʽʥʽʚ ʪʘ ʚʽʪʘʤʽʥʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʘʨʘʤʝʪʨʠ ʙʽʦʘʢʪʠʚʘʮʽʾ ʟʝʨʥʘ ʚʢʣʶʯʘʶʪʴ ʭʦʣʦʜʥʝ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 12é18  ʚ ʪʨʠ ʮʠʢʣʠ ʧʦ 4 ʛʦʜ ʟʘʛʘʣʴʥʦʶ ʪʨʠʚʘʣʽʩʪʶ 24é30 ʛʦʜ, 

ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʢʣʶʯʘʻ ʽʥʪʝʥʩʠʚʥʝ ʟʚʦʣʦʞʝʥʥʷ ʟʝʨʥʘ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʽʜʚʦʣʦʞʫʚʘʥʥʷʤ ʧʦ 4é6 ʛʦʜ. ʊʘʢʦʞ ʚʠʢʣʶʯʝʥʽ ʝʪʘʧʠ ʧʨʦʧʘʨʶʚʘʥʥʷ ʽ 

ʪʝʤʧʝʨʫʚʘʥʥʷ ʟʝʨʥʘ. ɿʘ ʚʢʘʟʘʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʤʘʶʪʴ ʚʠʱʽʡ ʧʦʨʽʚʥʷʥʦ 

ʟ ʥʘʪʠʚʥʠʤ ʟʝʨʥʦʤ ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʈ, ɽ, ʉ, ʛʨʫʧʠ ɺ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʧʝʨʝʜʥʶ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʫ ʦʙʨʦʙʢʫ ʟʝʨʥʘ 

(ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ ï15 Ñ 2 Áʉ ʧʨʦʪʷʛʦʤ 2 ʭʚ ʟ ʧʦʜʘʣʴʰʠʤ ʥʘʛʨʽʚʘʥʥʷʤ ʜʦ +16 Ñ 1Áʉ 

ʪʘ ʚʽʜʣʝʞʫʚʘʥʥʷʤ ʫʧʨʦʜʦʚʞ 2 ʜʽʙ), ʧʦʪʽʤ ʧʨʦʨʦʱʫʚʘʥʥʷ, ʧʨʦʧʘʨʶʚʘʥʥʷ, ʩʫʰʽʥʥʷ 

(40é50 ʭʚ ʟʘ 80é100Áʉ) ʪʘ ʜʦʩʫʰʫʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ (12é14 ʭʚ ʟʘ 80Áʉ). 

ɼʦʚʝʜʝʥʦ, ʱʦ ʧʦʻʜʥʘʥʥʷ ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʦʧʨʝʧʘʨʘʪʫ çɹʘʡʢʘʣ 

ɽʄ-1è ʥʘ ʩʪʘʜʽʾ ʟʘʤʦʯʫʚʘʥʥʷ ʟʝʨʥʘ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʫ 

ʧʣʘʩʪʽʚʮʷʭ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʽʚ ʈ ʽ ʉ ʥʘ 65 ʽ 50% ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤ 

ʧʨʦʨʦʱʝʥʠʤ ʟʝʨʥʦʤ. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

çʇʘʨʦʩʪʦʢè, çɽʢʦ-ʉʢʘʨʙè ʪʘ çɹʘʜʴʦʨʽʩʪʴè, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʠʱʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ 

ʙʽʣʢʘ ʪʘ ʢʨʘʱʦʶ ʧʝʨʝʪʨʘʚʣʶʚʘʥʽʩʪʶ [147]. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʌʇ çɿʘʨʦʩʩʷè (ʋʢʨʘʾʥʘ) ʨʝʘʣʽʟʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ. ʇʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʟʝʨʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʤʽʥʽʤʽʟʘʮʽʶ ʾʭ 

ʚʪʨʘʪ. ʊʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʜʙʘʯʝʥʦ ʧʨʦʤʠʚʘʥʥʷ ʟʝʨʥʘ ʘʨʪʝʟʽʘʥʩʴʢʦʶ ʚʦʜʦʶ, 

ʢʝʨʦʚʘʥʠʡ ʧʨʦʮʝʩ ʟʚʦʣʦʞʫʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʧʨʦʪʷʛʦʤ 24é.36 ʛʦʜ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 18é20  ʜʦ ʜʦʚʞʠʥʠ ʨʦʩʪʢʘ 1é1,5 ʤʤ, 
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ʧʣʶʱʝʥʥʷ ʧʨʦʨʦʱʝʥʦʾ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʪʘ ʩʫʰʽʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʟʘ ʱʘʜʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ (50 ) [148]. ʂʝʨʦʚʘʥʝ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʙʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ, ʩʪʘʙʽʣʴʥʫ ʷʢʽʩʪʴ ʪʘ ʭʘʨʯʦʚʫ ʮʽʥʥʦʩʪʽ ʧʨʦʜʫʢʪʫ.  

ʇʝʨʝʚʘʛʦʶ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʦʢʨʽʤ ʧʽʜʚʠʱʝʥʦʛʦ 

ʚʤʽʩʪʫ ʝʩʩʝʥʮʽʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʥʫʪʨʽʻʥʪʽʚ, ʟʦʢʨʝʤʘ ʙʽʣʢʽʚ, ʚʫʛʣʝʚʦʜʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʽʪʘʤʽʥʽʚ, ʷʢʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʪʘ 

ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʧʨʦʜʫʢʪ ʽʟ ʯʘʩʪʠʥʢʘʤʠ ʦʙʦʣʦʥʦʢ ʮʽʣʦʛʦ ʟʝʨʥʘ, ʻ ʟʨʫʯʥʽʩʪʴ ʽ 

ʣʝʛʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʦʪʝ, ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʾʭ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ. ɺʽʜʦʤʦʩʪʝʡ ʱʦʜʦ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽʩʪʴ ʪʘ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ 

ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʥʘʤʠ ʥʝ ʟʥʘʡʜʝʥʦ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

 

1.3. ɸʥʘʣʽʟ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

 

ʐʠʧʰʠʥʘ (ʣʘʪ. Rosa L.) ï ʜʠʢʦʨʦʩʣʘ ʙʘʛʘʪʦʨʽʯʥʘ ʨʦʩʣʠʥʘ ʨʦʜʫ Rosa ʨʦʜʠʥʠ 

Rosaceae, ʷʢʘ ʧʦʰʠʨʝʥʘ ʥʘ ʙʘʛʘʪʴʦʭ ʪʝʨʠʪʦʨʽʷʭ ɭʚʨʦʧʠ, ɸʟʽʾ, ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, 

ʇʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ɸʬʨʠʢʠ ʪʦʱʦ [149]. ɺ ʋʢʨʘʾʥʽ ʥʘ ʟʥʘʯʥʠʭ ʜʽʣʷʥʢʘʭ 

ʣʽʩʦʩʪʝʧʦʚʠʭ ʽ ʛʽʨʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟʨʦʩʪʘʶʪʴ, ʷʢ ʫ ʜʠʢʦʨʦʩʣʦʤʫ, ʪʘʢ ʽ 

ʢʫʣʴʪʫʨʥʦʤʫ ʚʠʛʣʷʜʽ, ʙʣʠʟʴʢʦ 50 ʚʠʜʽʚ ʮʽʻʾ ʨʦʩʣʠʥʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʰʠʧʰʠʥʘ ʷʙʣʫʯʥʘ (R. villosa L.), ʩʦʙʘʯʘ (R. canina L.), 

ʢʦʨʠʯʥʘ (R. cinnamomea L.), ʧʦʚʩʪʠʩʪʘ (R. tomentosa), ʪʨʘʚʥʝʚʘ (R. majalis) ʪʘ 

ʽʥʰʽ [150]. ʐʠʧʰʠʥʘ ï ʥʝʚʠʙʘʛʣʠʚʠʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʯʘʛʘʨʥʠʢ, ʩʪʽʡʢʠʡ ʜʦ ʤʦʨʦʟʫ 

ʡ ʧʦʩʫʭʠ. ɰʾ ʧʣʦʜʠ ʻ ʯʝʨʚʦʥʠʤʠ ʘʙʦ ʯʝʨʚʦʥʦ-ʧʦʤʘʨʘʥʯʝʚʠʤʠ ʧʩʝʚʜʦʷʛʦʜʘʤʠ, 

ʤôʷʩʠʩʪʘ ʯʘʩʪʠʥʘ ʷʢʠʭ (ʛʽʧʘʪʽʡ) ʫʪʚʦʨʝʥʘ ʨʦʟʨʦʩʣʠʤ ʢʚʽʪʢʦʣʦʞʝʤ, ʪʦʜʽ ʷʢ 

ʩʧʨʘʚʞʥʽʤʠ ʧʣʦʜʘʤʠ ʻ ʩʽʤôʷʥʢʠ ʟ ʥʘʩʽʥʥʷʤ [151, 152].ʏʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʜʨʽʙʥʠʭ 

ʧʦʜʨʘʟʥʶʚʘʣʴʥʠʭ ʚʦʣʦʩʢʽʚ ʩʧʦʞʠʚʘʥʥʷ ʩʠʨʠʭ ʧʣʦʜʽʚ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʝ, ʪʦʤʫ ʾʭ 

ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʇʣʦʜʠ 

ʰʠʧʰʠʥʠ ʤʘʩʦʶ 3,15é4,8 ʛ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʤôʷʢʦʪʽ 

https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D1%8F%D0%BD%D0%B4%D0%BE%D0%B2%D1%96
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(ʛʽʧʘʪʽʶ), ʯʘʩʪʢʘ ʷʢʦʾ ʩʪʘʥʦʚʠʪʴ 60é70 %, ʪʦʜʽ ʷʢ ʥʘʩʽʥʥʷ ʟʘʡʤʘʻ 30é40 % ʤʘʩʠ 

ʧʣʦʜʘ [153]. 

ɺʽʜʦʤʦ, ʱʦ ʧʣʦʜʠ ʰʠʧʰʠʥʠ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʠʭ ʥʫʪʨʽʻʥʪʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ ʤʦʥʦʩʘʭʘʨʠʜʠ (ʛʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ), ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ (ʮʝʣʶʣʦʟʘ, 

ʛʝʤʽʮʝʣʶʣʦʟʠ, ʧʝʢʪʠʥʦʚʽ ʨʝʯʦʚʠʥʠ, ʣʽʛʥʽʥ), ʝʩʩʝʥʮʽʘʣʴʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʧʦʣʽʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʚʽʪʘʤʽʥʠ ʪʦʱʦ [154ï156]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʩʦʨʪ, ʛʝʥʦʪʠʧ, ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʩʝʟʦʥ ʟʙʠʨʘʥʥʷ, ʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʦʱʦ [157, 158]. 

ʇʣʦʜʠ ʰʠʧʰʠʥʠ ʤʽʩʪʷʪʴ ʧʨʠʙʣʠʟʥʦ 4,0% ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʻ ʙʘʛʘʪʠʤ 

ʜʞʝʨʝʣʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʘʩʘʤʧʝʨʝʜ, ʢʘʣʴʮʽʶ ʪʘ ʢʘʣʽʶ, ʘ ʪʘʢʦʞ ʤʽʜʽ, 

ʤʘʛʥʽʶ, ʤʘʨʛʘʥʮʶ, ʬʦʩʬʦʨʫ, ʟʘʣʽʟʘ, ʮʠʥʢʫ ʪʘ ʽʥʰʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ [159, 160]. 

ʐʠʧʰʠʥʘ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʙʽʦʣʦʛʽʯʥʦ ʮʽʥʥʠʭ ʣʽʧʽʜʽʚ. ʋ ʣʽʧʽʜʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ʾʾ ʧʣʦʜʽʚ ʜʦʤʽʥʫʶʪʴ ʝʩʩʝʥʮʽʘʣʴʥʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ɤ-6 ʪʘ ɤ-3 ʢʠʩʣʦʪʠ ï 

ʣʽʥʦʣʝʚʘ (36é55%) ʽ ʣʽʥʦʣʝʥʦʚʘ (17é27%), ʘ ʪʘʢʦʞ ʤʦʥʦʥʝʥʘʩʠʯʝʥʘ ʦʣʝʾʥʦʚʘ 

ʢʠʩʣʦʪʘ (15é22%). ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʰʠʧʰʠʥʦʚʦʾ ʦʣʽʾ ʻ ʩʪʝʨʠʥʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʝʨʝʚʘʞʘʻ ɓ-ʩʠʪʦʩʪʝʨʦʣ [153, 161, 162].  

ʃʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʫʤʦʚʣʝʥʽ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʧʦʣʫʢ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʘ ʨʦʣʴ 

ʥʘʣʝʞʠʪʴ ʘʩʢʦʨʙʽʥʦʚʽʡ ʢʠʩʣʦʪʽ. ɰʾ ʚʤʽʩʪ ʫ ʧʣʦʜʘʭ ʰʠʧʰʠʥʠ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ 

ʧʦʢʘʟʥʠʢʠ ʮʠʪʨʫʩʦʚʠʭ ʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʪʘ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ 400é820 ʤʛ/100 ʛ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 1400é1700 

ʤʛ/100 ʛ [155, 163, 164ï167]. ɸʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʘʭʠʩʪʽ ʢʣʽʪʠʥ 

ʚʽʜ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ [168].  

ɺʘʞʣʠʚʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʰʠʧʰʠʥʠ ʻ ʪʘʢʦʞ ʪʦʢʦʬʝʨʦʣʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʝʨʝʚʘʞʘʶʪʴ Ŭ- ʪʘ ɔ-ʪʦʢʦʬʝʨʦʣʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʚʽʜ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʜʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ [169, 170]. 

ʇʣʦʜʠ ʰʠʧʰʠʥʠ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʬʝʥʦʣʽʚ, ʷʢʽ ʫ ʩʘʤʽʡ 

ʨʦʩʣʠʥʽ ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʥʫ ʨʦʣʴ [171], ʘ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʧʨʦʷʚʣʷʶʪʴ 



53 
 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʘʥʪʠʤʽʢʨʦʙʥʽ, ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʽ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʪʘ ʽʥʰʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ [108, 172].  

ʇʣʦʜʠ ʰʠʧʰʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 11,9é102,0 ʤʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (ʫ ʛʘʣʦʚʦʤʫ 

ʝʢʚʽʚʘʣʝʥʪʽ), ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʘ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʰʢʽʨʮʽ  

ʧʣʦʜʽʚ [173]. ʇʦʣʽʬʝʥʦʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʰʠʧʰʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʝʥʦʣʴʥʠʤʠ 

ʢʠʩʣʦʪʘʤʠ (ʛʘʣʦʚʘ, ʧʨʦʪʦʢʘʪʝʭʦʚʘ, ʝʣʘʛʦʚʘ, ʬʝʨʫʣʦʚʘ, p-ʢʫʤʘʨʦʚʘ, ʭʣʦʨʦʛʝʥʦʚʘ, 

ʛʽʜʨʦʢʩʠʙʝʥʟʦʡʥʘ, ʚʘʥʽʣʽʥʦʚʘ, ʢʘʚʦʚʘ, ʩʠʥʘʧʦʚʘ), ʬʣʘʚʦʥʦʾʜʘʤʠ (ʢʝʤʧʬʝʨʦʣ, 

ʢʚʝʨʮʝʪʠʥ, ʢʘʪʝʭʽʥʠ, ʝʧʽʢʘʪʝʭʽʥ, ʨʫʪʠʥ ʪʘ ʽʥ.) ʽ ʘʥʪʦʮʽʘʥʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʻ 

ʮʽʘʥʽʜʠʥ-3-ʛʣʶʢʦʟʠʜ [153, 171, 174, 175]. ɸʥʪʦʮʽʘʥʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ ʥʘʪʫʨʘʣʴʥʽ ʙʘʨʚʥʠʢʠ [176]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʤʽʩʪʦʤ ʘʥʪʦʮʽʘʥʽʚ, ʬʝʥʦʣʴʥʠʭ ʢʠʩʣʦʪ ʽ ʧʦʭʽʜʥʠʭ ʢʘʪʝʭʽʥʫ [177]. 

ʏʝʨʚʦʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ  

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʨʦʪʠʥʦʾʜʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʝʨʝʚʘʞʥʦ ɓ-ʢʘʨʦʪʠʥʦʤ,  

ʨʘʟʦʤ ʽʟ ʪʠʤ, ʫ ʾʭʥʴʦʤʫ ʩʢʣʘʜʽ ʥʘʷʚʥʽ ʣʶʪʝʾʥ, ʣʽʢʦʧʽʥ (cis- ʽ trans-ʬʦʨʤʠ), 

ʟʝʘʢʩʘʥʪʠʥ [178, 179]. 

ɿʘʚʜʷʢʠ ʧʨʠʻʤʥʦʤʫ ʩʤʘʢʫ ʽ ʙʘʛʘʪʦʤʫ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʫ ʷʛʦʜʠ ʰʠʧʰʠʥʠ 

ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʨʽʟʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, 

ʪʘʢʠʭ ʷʢ  ʞʝʣʝ, ʜʞʝʤ, ʤʘʨʤʝʣʘʜ, ʧʶʨʝ [152, 180, 181]. ʎʽ ʚʠʨʦʙʠ ʤʘʶʪʴ ʧʨʠʻʤʥʽ 

ʩʧʦʞʠʚʯʽ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʫ ʭʘʨʯʦʚʫ ʽ ʙʽʦʣʦʛʽʯʥʫ ʚʣʘʩʪʠʚʦʩʪʽ.  

ʋ ʚʠʩʫʰʝʥʦʤʫ ʚʠʛʣʷʜʽ ʮʽʣʽ ʧʣʦʜʠ ʘʙʦ ʾʭ ʤôʷʢʦʪʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʚʽʜʚʘʨʽʚ ʽ ʥʘʩʪʦʾʚ [175], ʢʨʽʤ ʪʦʛʦ ʚʦʥʠ ʯʘʩʪʦ ʚʭʦʜʷʪʴ 

ʜʦ ʩʢʣʘʜʫ ʯʘʡʥʠʭ ʟʙʦʨʽʚ ʪʘ ʢʘʚʦʚʠʭ ʥʘʧʦʾʚ, ʱʦ ʚʠʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʚʽʪʘʤʽʥʥʦʶ 

ʮʽʥʥʽʩʪʶ ʪʘ ʟʥʘʯʥʦʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʘʢʪʠʚʥʽʩʪʶ [182, 183]. 

ʎʽʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʨʦʙʢʠ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʻ ʦʣʽʷ, ʱʦ ʤʽʩʪʠʪʴ 

ʝʩʩʝʥʮʽʘʣʴʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʪʦʢʦʬʝʨʦʣʠ ʪʘ ʢʘʨʦʪʠʥʦʾʜʠ [184ï188], ʷʢʫ 

ʦʪʨʠʤʫʶʪʴ ʽʟ ʥʘʩʽʥʥʷ, ʚʽʜʦʢʨʝʤʣʝʥʦʛʦ ʚʽʜ ʤôʷʢʦʪʽ, ʘʙʦ ʟ ʞʦʤʫ ʧʽʩʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʥʮʝʥʪʨʘʪʽʚ ʽ ʩʠʨʦʧʽʚ. ɿʘ ʜʘʥʠʤʠ [187], ʚʤʽʩʪ ʦʣʽʾ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 

5é10% ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʪʘ ʩʦʨʪʫ ʰʠʧʰʠʥʠ).  
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ʅʘʡʧʦʚʥʽʰʝ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʣʦʜʽʚ ʜʦʟʚʦʣʷʻ ʾʭ 

ʢʦʤʧʣʝʢʩʥʘ ʧʝʨʝʨʦʙʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʪʘ ʝʥʝʨʛʦʦʱʘʜʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʥʠʟʢʫ ʙʽʦʣʦʛʽʯʥʦ ʮʽʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

(ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ, ʢʦʥʮʝʥʪʨʘʪʠ ʚʽʪʘʤʽʥʽʚ ʉ ʽ ʈ, ʢʘʨʦʪʠʥʦʾʜʥʽ ʧʨʝʧʘʨʘʪʠ,  

ʦʣʽʶ) [189, 190].  

ʆʩʢʽʣʴʢʠ ʧʣʦʜʠ ʰʠʧʰʠʥʠ ʻ ʧʨʠʨʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʾʭ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽ ʜʽʻʪʠʯʥʠʭ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɿ ʮʽʻʾ ʩʠʨʦʚʠʥʠ ʦʪʨʠʤʫʶʪʴ ʩʠʨʦʧʠ, ʧʦʨʦʰʢʠ, ʘ ʪʘʢʦʞ ʚʦʜʥʽ, 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʽ ʪʘ ʦʣʽʡʥʽ ʝʢʩʪʨʘʢʪʠ, ʩʫʭʽ ʡ ʨʽʜʢʽ ʢʦʥʮʝʥʪʨʘʪʠ ʪʘ ʽʥʰʽ ʧʨʝʧʘʨʘʪʠ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʙʝʨʝʞʝʥʥʷʤ ʚʤʽʩʪʫ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʽʚ ʈ, ɽ, 

ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʦʱʦ [173, 189, 191]. 

ɽʢʩʪʨʘʢʪʠ ʰʠʧʰʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, 

ʤʦʨʩʽʚ, ʬʽʟʽʚ, ʧʠʪʥʠʭ ʡʦʛʫʨʪʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʟʙʘʛʘʯʝʥʥʷ ʚʽʪʘʤʽʥʦʤ ʉ, ʢʘʨʦʪʠʥʦʾʜʘʤʠ ʪʦʱʦ [192ï194]. ʉʽʢ ʰʠʧʰʠʥʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʢʝʬʽʨʫ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽ ʥʘʜʘʥʥʷ ʥʘʧʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [195]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟʥʘʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ʧʦʨʦʰʢʦʧʦʜʽʙʥʽ ʧʨʦʜʫʢʪʠ ʟ ʰʠʧʰʠʥʠ, ʪʘʢʽ ʷʢ ʧʦʨʦʰʢʠ 

ʟ ʮʽʣʠʭ ʧʣʦʜʽʚ ʽ ʾʭ ʤôʷʢʦʪʽ, ʟʥʝʞʠʨʝʥʽ ʟʘʣʠʰʢʠ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʦʣʽʾ (ʰʨʦʪʠ ʽ 

ʤʘʢʫʭʠ) ʪʦʱʦ [105, 196ï198]. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ [196], ʤʘʨʤʝʣʘʜʥʠʭ ʚʠʨʦʙʽʚ [199], ʮʫʢʝʨʦʢ [200] ʪʘ 

ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ [201, 203] ʪʘ ʤʘʢʘʨʦʥʥʠʭ [204] ʚʠʨʦʙʽʚ. 

ɸʥʘʣʽʟʫʶʯʠ ʥʘʚʝʜʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʟʘʣʫʯʝʥʥʷʤ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʪʘʥʥʽ ʚʠʢʦʥʫʶʪʴ 

ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ: 

- ʧʽʜʚʠʱʫʶʪʴ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ, ʷʢ ʜʞʝʨʝʣʘ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʝʩʩʝʥʮʽʘʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʦʱʦ; 

- ʨʝʛʫʣʶʶʪʴ ʩʝʥʩʦʨʥʽ, ʩʤʘʢʦʚʽ, ʟʘʙʘʨʚʣʶʶʯʽ ʡ ʪʝʢʩʪʫʨʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʪʽʚ; 

- ʟʘʧʦʙʽʛʘʶʪʴ ʘʙʦ ʛʘʣʴʤʫʶʪʴ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʧʩʫʚʘʥʥʷ;  
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- ʩʧʦʚʽʣʴʥʶʶʪʴ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʙʽʣʢʽʚ. 

ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʭʘʨʯʦʚʽʡ ʮʽʥʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʰʠʧʰʠʥʠ ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʷʢ 

ʽʥʛʨʝʜʽʻʥʪʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ. ɰʭ ʚʥʝʩʝʥʥʷ ʜʦ ʪʽʩʪʦʚʠʭ ʩʠʩʪʝʤ ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝ ʥʘ ʥʫʪʨʽʻʥʪʥʠʡ ʩʢʣʘʜ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʡ ʥʘ ʧʝʨʝʙʽʛ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʭʣʽʙʘ.  

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʣʦʜʘʭ ʰʠʧʰʠʥʠ [165, 204] 

ʧʽʜʢʨʝʩʣʶʻ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʾʭ ʧʝʨʝʨʦʙʢʠ ʷʢ ʧʨʠʨʦʜʥʫ 

ʘʣʴʪʝʨʥʘʪʠʚʫ ʩʠʥʪʝʪʠʯʥʽʡ ʘʩʢʦʨʙʽʥʦʚʽʡ ʢʠʩʣʦʪʽ. ʗʢ ʚʽʜʦʤʦ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʧʦʣʽʧʰʫʚʘʯʽʚ ʦʢʠʩʥʦʾ ʜʽʾ. ʇʝʨʝʪʚʦʨʶʶʯʠʩʴ ʚ 

ʪʽʩʪʽ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʫ ʘʩʢʦʨʙʽʥʘʪʦʢʩʠʜʘʟʠ ʫ ʜʝʛʽʜʨʦʘʩʢʦʨʙʽʥʦʚʫ, ʚʦʥʘ ʦʢʠʩʥʶʻ 

ʪʽʦʣʦʚʽ ʛʨʫʧʠ (-SH-) ʢʣʝʡʢʦʚʠʥʥʠʭ ʙʽʣʢʽʚ ʽʟ ʫʪʚʦʨʝʥʥʷʤ ʜʠʩʫʣʴʬʽʜʥʠʭ ʤʽʩʪʢʽʚ  

(-S=S-), ʱʦ ʟʫʤʦʚʣʶʻ ʫʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʫ ʪʘ ʧʦʩʠʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ [25]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [149, 166] ʧʦʢʘʟʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʦʰʢʫ ʟ 

ʚʠʩʫʰʝʥʦʾ ʤôʷʢʦʪʽ ʰʠʧʰʠʥʠ ʟ ʚʤʽʩʪʦʤ ʚʽʪʘʤʽʥʫ ʉ ʥʘ ʨʽʚʥʽ 420 ʤʛ/100 ʛ ʷʢ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʜʞʝʨʝʣʘ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʯʥʦʛʦ 

ʭʣʽʙʘ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʨʠʥʦʛʨʘʬʽʯʥʠʭ, ʝʢʩʪʝʥʩʦʛʨʘʬʽʯʥʠʭ ʪʘ 

ʨʝʦʬʝʨʤʝʥʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 

0,5é2,5% ʧʦʨʦʰʢʫ ʟ ʤôʷʢʦʪʽ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʽʩʪʘ, ʟʙʽʣʴʰʝʥʥʶ ʡʦʛʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʶ 

ʨʦʟʪʷʞʥʦʩʪʽ. ɸʚʪʦʨʠ ʧʦʚôʷʟʫʶʪʴ ʮʝ ʟ ʢʦʤʧʣʝʢʩʥʠʤ ʝʬʝʢʪʦʤ, ʚʠʢʣʠʢʘʥʠʤ ʜʽʻʶ 

ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʧʦʨʦʰʢʫ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʙôʻʤʫ ʪʘ 

ʧʦʨʠʩʪʦʩʪʽ ʭʣʽʙʘ ʘʚʪʦʨʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʧʨʦʮʝʩʽ 

ʪʽʩʪʦʧʨʠʛʦʪʫʚʘʥʥʷ ʫ ʢʽʣʴʢʦʩʪʽ 1,5é2,0%.  

ɼʦʩʣʽʜʞʝʥʥʷ [205] ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʣʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʨʦʰʢʫ ʟ 

ʤôʷʢʦʪʽ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʟ ʧʰʝʥʠʯʥʦʛʦ 

ʮʽʣʴʥʦʟʝʨʥʦʚʦʛʦ ʙʦʨʦʰʥʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʚʥʝʩʝʥʥʷ 2,5% ʧʦʨʦʰʢʫ, 

ʷʢʠʡ ʤʽʩʪʠʪʴ 850 ʤʛ/100 ʛ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʘʜʛʝʟʽʷ ʪʘ 



56 
 

ʨʦʟʪʷʞʥʽʩʪʴ ʪʽʩʪʘ. ɸʚʪʦʨʠ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʨʦʰʦʢ 

ʰʠʧʰʠʥʠ ʷʢ ʧʨʠʨʦʜʥʠʡ ʦʢʠʩʥʶʚʘʯ ʟʘʤʽʩʪʴ ʩʠʥʪʝʪʠʯʥʦʾ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [206] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ, ʟʙʘʛʘʯʝʥʦʛʦ 5,0é15,0% ʙʦʨʦʰʥʘ ʟ ʢʘʰʪʘʥʘ, ʛʘʨʙʫʟʘ ʘʙʦ 

ʟʥʝʞʠʨʝʥʦʛʦ ʰʠʧʰʠʥʦʚʦʛʦ ʙʦʨʦʰʥʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʩʘʤʝ ʜʦʜʘʚʘʥʥʷ 

ʰʠʧʰʠʥʦʚʦʛʦ ʙʦʨʦʰʥʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽ 

ʤʘʢʩʠʤʘʣʴʥʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʭʣʽʙʘ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ 

ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʨʘʟʽ ʜʦʜʘʚʘʥʥʷ 15,0% ʮʽʻʾ ʜʦʙʘʚʢʠ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʪʘʢʠʭ ʚʠʨʦʙʘʭ ʩʪʘʥʦʚʠʣʘ 2,86, ʪʦʜʽ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ  

ʟʨʘʟʢʘ ï 0,55 ʤʛ/ʛ ʉɺ (ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʘʣʦʚʫ ʢʠʩʣʦʪʫ) ʚʽʜʧʦʚʽʜʥʦ. ʋ ʧʦʜʘʣʴʰʽʡ 

ʨʦʙʦʪʽ ʮʠʭ ʞʝ ʘʚʪʦʨʽʚ [207] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʪʢʦʚʘ ʟʘʤʽʥʘ ʧʰʝʥʠʯʥʦʛʦ 

ʙʦʨʦʰʥʘ ʥʘ 5,0é15,0% ʟʥʝʞʠʨʝʥʦʛʦ ʰʠʧʰʠʥʦʚʦʛʦ ʙʦʨʦʰʥʘ ʧʦʟʠʪʠʚʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʪʽʩʪʘ ʪʘ ʷʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʭʣʽʙʘ, ʟʦʢʨʝʤʘ 

ʧʦʢʨʘʱʫʻʪʴʩʷ ʢʦʣʽʨ ʩʢʦʨʠʥʢʠ, ʩʤʘʢ ʽ ʘʨʦʤʘʪ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɸʚʪʦʨʠ 

ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚʥʝʩʝʥʥʷ ʧʦʥʘʜ 5,0% ʰʠʧʰʠʥʦʚʦʛʦ ʙʦʨʦʰʥʘ ʩʧʨʠʯʠʥʷʻ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʽʩʪʘ ʪʘ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʦʛʦ ʪʘ 

ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʝʢʩʪʨʘʢʪʽʚ ʰʠʧʰʠʥʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʥʫʪʨʽʻʥʪʥʦʛʦ ʧʨʦʬʽʣʶ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʮʠʭ ʝʢʩʪʨʘʢʪʽʚ ʫ ʢʽʣʴʢʦʩʪʷʭ 30,0% ʪʘ 15,0% ʚʽʜʧʦʚʽʜʥʦ 

ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʽʩʪʘ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʛʦʪʦʚʦʛʦ ʭʣʽʙʘ. ʊʘʢʠʡ ʝʬʝʢʪ ʟʫʤʦʚʣʝʥʠʡ ʫʢʨʽʧʣʝʥʥʷʤ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʘ ʧʽʜ 

ʜʽʻʶ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʧʦʣʽʬʝʥʦʣʽʚ ʽ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ 

ʬʽʪʦʝʢʩʪʨʘʢʪʘʭ [208]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [209] ʚʠʚʯʘʚʩʷ ʚʧʣʠʚ ʰʨʦʪʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ï ʧʦʙʽʯʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʚʠʨʦʙʥʠʮʪʚʘ ʰʠʧʰʠʥʦʚʦʾ ʦʣʽʾ ï ʥʘ ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʞʠʪʥʴʦ-

ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʭʣʽʙʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 2é4% 

ʰʨʦʪʫ ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ ʩʪʠʤʫʣʶʻ ʤʦʣʦʯʥʦʢʠʩʣʝ ʪʘ ʩʧʠʨʪʦʚʝ ʙʨʦʜʽʥʥʷ, ʩʧʨʠʷʻ 

ʟʤʽʮʥʝʥʥʶ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ ʟʘ ʨʘʭʫʥʦʢ ʫʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʯʥʦʛʦ 
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ʙʦʨʦʰʥʘ ʪʘ ʘʢʪʠʚʽʟʘʮʽʾ ʙʨʦʜʠʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. ʆʧʪʠʤʘʣʴʥʠʤ ʜʦʟʫʚʘʥʥʷʤ ʰʨʦʪʫ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʣʽʙʘ ʚʠʟʥʘʯʝʥʦ 4%. ɺ ʽʥʰʽʡ ʨʦʙʦʪʽ [209] ʘʚʪʦʨʠ ʜʦʚʦʜʷʪʴ 

ʜʦʮʽʣʴʥʽʩʪʴ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʨʦʪʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟʽ ʰʨʦʪʘʤʠ ʟʘʨʦʜʢʽʚ 

ʚʽʚʩʘ ʘʙʦ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʨʦʙʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟ 

ʧʦʣʽʧʰʝʥʠʤ ʥʫʪʨʽʻʥʪʥʠʤ ʩʢʣʘʜʦʤ. ʋ ʧʦʟʠʪʠʚʥʦʤʫ ʚʧʣʠʚʽ ʩʫʤʽʩʥʦʛʦ ʚʥʝʩʝʥʥʷ 

ʮʠʭ ʜʦʙʘʚʦʢ ʥʘ ʷʢʽʩʪʴ ʭʣʽʙʘ  ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʘʤʝ ʥʘʷʚʥʽʩʪʴ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʫ ʰʨʦʪʽ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʜʦ 5,0% ʦʣʽʾ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ 

ʧʦʨʠʩʪʦʩʪʽ, ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʪʘ ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ʞʠʪʥʴʦ-ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ. 

ʇʦʣʽʧʰʫʚʘʣʴʥʠʡ ʝʬʝʢʪ ʧʦʷʩʥʶʻʪʴʩʷ ʟʤʽʮʥʝʥʥʷʤ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʯʥʦʛʦ 

ʙʦʨʦʰʥʘ ʪʘ ʘʢʪʠʚʽʟʘʮʽʻʶ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ ʽ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ 

ʰʠʧʰʠʥʦʚʽʡ ʦʣʽʾ, ʥʘ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʪʘ ʜʨʽʞʜʞʽ [211]. 

ɺʠʚʯʘʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 5,0é10,0% ʙʦʨʦʰʥʘ ʟ ʥʘʩʽʥʥʷ 

ʰʠʧʰʠʥʠ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʭʣʽʙʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ [212]. 

ɺʩʪʘʥʦʚʣʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʟ ʮʽʻʶ ʤʝʪʦʶ 5,0% ʪʘʢʦʛʦ ʙʦʨʦʰʥʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʽ ʩʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʽʚ ʪʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʫ ʭʣʽʙʽ 

ʚʤʽʩʪʫ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʜʦʟʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʬʦʨʤʠ, ʢʦʣʴʦʨʫ ʪʘ ʞʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʽʜʚʠʱʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʤôʷʢʫʰʢʠ 

ʚʠʨʦʙʽʚ. ɯʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ [213] ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʨʝʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʭʣʽʙʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʢʣʶʯʘʪʠ ʫ 

ʨʝʮʝʧʪʫʨʫ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʰʢʫ ʟ ʥʘʩʽʥʥʷ ʰʠʧʰʠʥʠ (10%).  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʮʽʣʴʥʦʟʤʝʣʝʥʠʭ ʰʠʧʰʠʥʦʚʠʭ ʧʨʦʜʫʢʪʘʭ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ 

ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʰʠʧʰʠʥʦʚʽ ʧʦʨʦʰʢʠ, ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʧʦʜʨʽʙʥʝʥʥʷ ʮʽʣʠʭ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʪʝʭʥʦʣʦʛʽʷʭ ʭʣʽʙʘ. ʊʘʢ, ʘʚʪʦʨʘʤʠ [214] ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 2,0% 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʩʫʤʽʰʽ ʟ 15% ʢʘʰʪʘʥʦʚʦʛʦ ʙʦʨʦʰʥʘ ʜʣʷ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʣʽʙʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 0,5é2,0% 

ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ ʜʦ ʮʽʻʾ ʩʫʤʽʰʽ ʧʽʜʚʠʱʫʻ ʚʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ ʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʭʣʽʙʽ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʨʝʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʦʰʦʢ ʰʠʧʰʠʥʠ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʨʠʨʦʜʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʽʥʛʨʝʜʽʻʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʭʣʽʙʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʙʽʦʘʢʪʠʚʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ. ʋ ʨʦʙʦʪʽ [215] ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ 

ʦʧʪʠʤʘʣʴʥʠʡ ʩʢʣʘʜ ʢʦʤʧʦʟʠʪʥʦʾ ʩʫʤʽʰʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʪʘ 

ʧʦʨʠʩʪʦʩʪʽ ʮʽʣʴʥʦʟʝʨʥʦʚʦʛʦ ʭʣʽʙʘ, ʱʦ ʚʢʣʶʯʘʻ 2,86% ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ 

ʨʘʟʦʤ ʟ 7,13% ʥʘʩʽʥʥʷ ʯʽʘ ʪʘ 6,9% ʥʘʩʽʥʥʷ ʢʫʥʞʫʪʫ.  

ɺʯʝʥʠʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ 1,0é4,0 % ʧʦʨʦʰʢʫ ʟ ʢʚʽʪʽʚ ʰʠʧʰʠʥʠ ʥʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʨʝʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʽʩʪʘ ʪʘ ʷʢʽʩʪʴ ʢʠʪʘʡʩʴʢʠʭ ʧʘʨʦʚʠʭ ʙʫʣʦʯʦʢ [216]. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʮʴʦʛʦ 

ʧʦʨʦʰʢʫ ʟʤʽʥʶʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʰʝʥʠʯʥʦʛʦ ʢʨʦʭʤʘʣʶ ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʫ 

ʚʦʜʽ, ʧʨʦʮʝʩʫ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʢʣʝʡʩʪʝʨʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ, ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʡ ʚôʷʟʢʦʩʪʽ ʪʽʩʪʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʥʝʩʝʥʥʷ ʜʦʙʘʚʢʠ ʩʪʘʥʦʚʠʪʴ 1,0é2,0 %, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʦʚʠʭ ʙʫʣʦʯʦʢ.  

ɺʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʣʴʪʨʦʚʘʥʦʛʦ ʯʘʶ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (Rosa 

 canina L.) ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʽʥʛʨʝʜʽʻʥʪ ʜʣʷ 

ʭʣʽʙʦʧʝʯʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʭ ʚʥʝʩʝʥʥʷ ʫ ʢʽʣʴʢʦʩʪʽ 5ï10% ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʣʝʞʥʽ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʪʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ 

ʭʣʽʙʘ [217]. 

ʆʪʞʝ, ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʟʦʢʨʝʤʘ ʧʦʨʦʰʢʠ ʟ ʤôʷʢʦʪʽ, 

ʥʘʩʽʥʥʷ, ʮʽʣʠʭ ʧʣʦʜʽʚ, ʟʥʝʞʠʨʝʥʦʛʦ ʙʦʨʦʰʥʘ ʘʙʦ ʰʨʦʪʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʬʦʨʪʠʬʽʢʘʥʪʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ 

ʬʫʥʢʮʽʾ ʨʝʛʫʣʷʪʦʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, 
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ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʰʠʧʰʠʥʠ ʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʚʧʣʠʚʫ ʧʦʨʦʰʢʫ ʟ ʾʾ ʧʣʦʜʽʚ, 

ʦʩʦʙʣʠʚʦ ʟ ʮʽʣʴʥʦʟʤʝʣʝʥʠʭ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʭʣʽʙʘ ʻ ʦʙʤʝʞʝʥʠʤʠ. 

ʅʝʜʦʩʪʘʪʥʴʦ ʪʘʢʦʞ ʜʘʥʠʭ ʱʦʜʦ ʡʦʛʦ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʽʥʰʠʤʠ 

ʨʦʩʣʠʥʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʪʘ ʾʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʧʦʢʘʟʥʠʢʠ ʾʭ ʷʢʦʩʪʽ ʪʘ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ. 

ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ, ʤʘʶʪʴ 

ʥʘʫʢʦʚʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 1 

1. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʚʠʟʥʘʯʝʥʦ ʙʽʦʬʦʨʪʠʬʽʢʘʮʽʶ ʪʘ 

ʬʦʨʪʠʬʽʢʘʮʽʶ, ʷʢ ʢʣʶʯʦʚʽ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʨʝʢʮʽʾ ʡʦʛʦ ʥʫʪʨʽʻʥʪʥʦʛʦ 

ʧʨʦʬʽʣʶ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʬʦʨʪʠʬʽʢʘʮʽʷ ʭʣʽʙʘ ʰʣʷʭʦʤ 

ʚʥʝʩʝʥʥʷ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʟʝʨʥʦʚʦʾ, ʟʝʨʥʦʙʦʙʦʚʦʾ, ʦʚʦʯʝʚʦʾ ʪʘ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ ʧʽʜ ʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

2. ɿ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʦʢ ʟʦʨʫ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʭʣʽʙʘ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ. ʇʨʦʪʝ ʾʭ ʚʥʝʩʝʥʥʷ ʫ 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʟʥʘʯʫʱʠʭ ʜʦʟʫʚʘʥʥʷʭ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʦʣʽʟʫ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

3. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʾʾ ʧʝʨʝʨʦʙʢʠ ʚ ʪʝʭʥʦʣʦʛʽʷʭ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʷʢ ʜʞʝʨʝʣʘ ʧʦʣʽʬʝʥʦʣʽʚ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʭʘʨʯʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʧʝʨʝʙʽʛʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʭʣʽʙʘ.  
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ʈʆɿɼɯʃ 2 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹôɭʂʊɸ, ʇʈɽɼʄɽʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ, 

ʉʀʈʆɺʀʅʀ ʊɸ ʄɽʊʆɼɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙôʻʢʪʘ, ʧʨʝʜʤʝʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʠʨʦʚʠʥʠ, 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʫ ʨʦʙʦʪʽ 
 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʪʝʭʥʦʣʦʛʽʷ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʣʘʩʪʽʚʮʽ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ 

ʧʦʨʦʰʦʢ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʾʭ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ, ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ, ʧʨʦʮʝʩʠ ʯʝʨʩʪʚʽʥʥʷ ʭʣʽʙʘ ʟʘ 

ʜʦʜʘʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ. 

ʇʣʘʩʪʽʚʮʽ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚʠʨʦʙʣʝʥʽ ʥʘ ʌʇ çɿʘʨʦʩʩʷè (ʋʢʨʘʾʥʘ) ʟʘ ʊʋ ʋ 15.6-21512404-001-

2003 [148]. ʇʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʚʠʛʦʪʦʚʣʝʥʠʡ ʂʦʤʧʘʥʽʻʶ çʄʫ ɽcoè 

(ʋʢʨʘʾʥʘ) ʟʘ ʊʋ ʋ 10.3-2824409292-001:2019 [218]. ʇʦʢʘʟʥʠʢʠ ʾʭ ʷʢʦʩʪʽ ʥʘʚʝʜʝʥʽ 

ʫ ʪʘʙʣ. 2.1, ʘ ʟʦʚʥʽʰʥʽʡ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.1.  

ʊʘʙʣʠʮʷ 2.1 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ  ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʇʦʢʘʟʥʠʢ 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘ ʨʦʢʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʇʣʘʩʪʽʚʮʽ  ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ 

ʇʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 

1 2 3 1 2 3 

ʂʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ 4,8 4,7 5,0 17,0 17,5 17,0 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 

ʚʦʣʦʛʠ, % 
11,0 10,5 10,0 9,0 9,2 8,7 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʇʣʶʱʝʥʽ ʟʝʨʥʘ ʧʣʘʩʪʦʧʦʜʽʙʥʦʾ 

ʬʦʨʤʠ, ʮʽʣʽ ʘʙʦ ʯʘʩʪʢʦʚʦ 

ʜʝʬʨʘʛʤʝʥʪʦʚʘʥʽ 

ʇʦʨʦʰʢʦʧʦʜʽʙʥʠʡ ʧʨʦʜʫʢʪ 

ʂʦʣʽʨ  ʉʚʽʪʣʦ-ʢʨʝʤʦʚʠʡ ɹʫʨʦ-ʯʝʨʚʦʥʠʡ 

ʉʤʘʢ  ʉʦʣʦʜʢʫʚʘʪʠʡ, ʧʰʝʥʠʯʥʠʡ, 

ʩʦʣʦʜʦʚʠʡ 

ʂʠʩʣʠʡ, ʚʣʘʩʪʠʚʠʡ ʧʣʦʜʘʤ 

ʰʠʧʰʠʥʠ 

ɿʘʧʘʭ  ʇʰʝʥʠʯʥʠʡ ɺʣʘʩʪʠʚʠʡ ʧʣʦʜʘʤ 

ʰʠʧʰʠʥʠ 
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ʘ ʙ 

 

 

ʈʠʩ. 2.1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʘ) ʽ 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (ʙ) 

 

 ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʨʦʙʥʠʯʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʥʘʩʪʫʧʥʘ ʩʠʨʦʚʠʥʘ: 

-  ʙʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ ʭʣʽʙʦʧʝʢʘʨʩʴʢʝ ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫ ʟʘ ɻʉʊʋ 46.004-99, 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʛʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.2.  

- ʜʨʽʞʜʞʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʧʨʝʩʦʚʘʥʽ ʟʘ ɼʉʊʋ 4812:2007;  

- ʩʽʣʴ ʢʫʭʦʥʥʘ ʟʘ ɼʉʊʋ 3583-2015;  

- ʮʫʢʦʨ ʟʘ ɼʉʊʋ 4623:2023;  

- ʦʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ ʨʘʬʽʥʦʚʘʥʘ ʜʝʟʦʜʦʨʦʚʘʥʘ ʟʘ ɼʉʊʋ 4492:2017;  

- ʚʦʜʘ ʧʠʪʥʘ ʟʘ ʉʘʥʇʽʅ 2.2.4-171-10 ʪʘ ɼʉʊʋ 7525-2014. 

 

ʊʘʙʣʠʮʷ 2.2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʘʨʪʽʡ ʧʰʝʥʠʯʥʦʛʦ 

ʙʦʨʦʰʥʘ ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫ 

 

ʇʦʢʘʟʥʠʢ 
ʇʘʨʪʽʷ ʙʦʨʦʰʥʘ 

1 2 3 4 5 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʚʦʣʦʛʠ, % 13,5 13,0 14,0 13,5 14,5 

ʂʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ 3,0 3,2 3,1 3,0 2,9 

ɺʤʽʩʪ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ, % 26,7 25,9 26,2 26,0 27,2 

ʇʨʫʞʥʽʩʪʴ ʥʘ ʧʨʠʣʘʜʽ ɯɼʂ, 

ʦʜ.ʧʨʠʣʘʜʫ 

83 80 76 78 77 

ʈʦʟʪʷʞʥʽʩʪʴ, ʩʤ 18 17 16 17 16 

ʏʠʩʣʦ ʧʘʜʽʥʥʷ, ʩ 321 318 320 330 322 
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2.2. ʇʦʩʪʘʥʦʚʢʘ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʉʭʝʤʘ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʘ ʝʪʘʧʽʚ ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.2. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦʨʽʡ ʢʘʬʝʜʨ 

ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʦʧʨʦʜʫʢʪʽʚ ʽ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʥʠʮʪʚ ʪʘ ʭʽʤʽʾ, ʙʽʦʭʽʤʽʾ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʛʽʛʽʻʥʠ ʭʘʨʯʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʘ ʪʘʢʦʞ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʚʭʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʠʨʦʚʠʥʠ ʪʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ  

ɼʇ çɿʝʝʣʘʥʜʽʷè (ʤ. ʂʠʾʚ), ʣʘʙʦʨʘʪʦʨʽʷʭ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ.ʗ. ʖʨôʻʚʘ 

ʅɸɸʅ ʋʢʨʘʾʥʠ (ʤ. ʍʘʨʢʽʚ), ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ  

(ʤ. ʂʠʾʚ), ɼʇ çʍʘʨʢʽʚʩʪʘʥʜʘʨʪʤʝʪʨʦʣʦʛʽʷè (ʤ. ʍʘʨʢʽʚ), ʅʊʂ çɯʥʩʪʠʪʫʪ 

ʤʦʥʦʢʨʠʩʪʘʣʽʚ ʅɸʅʋ (ʤ. ʍʘʨʢʽʚ). 

ɺʠʨʦʙʥʠʯʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʜʝʛʫʩʪʘʮʽʾ ʧʨʦʚʝʜʝʥʽ ʥʘ ɼʇ çɿʝʝʣʘʥʜʽʷè  

(ʤ. ʂʠʾʚ), ʌʆʇ ʂʨʽʪʽʢʦʚʘ ʆ.ɺ. ʇʝʢʘʨʥʷ çʇʝʢʘʨʽʬʬè (ʤ. ʍʘʨʢʽʚ), ʥʘ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʌʆʇ ʄʘʩʣʘʢ ʆ.ɺ. (ʤ. ʇʠʨʷʪʠʥ, ʇʦʣʪʘʚʩʴʢʘ 

ʦʙʣ.), ʊʆɺ çʃʠʟʦʛʫʙʽʚʩʴʢʽ ʣʘʩʦʱʽè (ʩ. ʃʠʟʦʛʫʙʽʚʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ.),  

ʊʆɺ çɺɸʃʂʀ-ʍʃɯɹè (ʤ. ɺʘʣʢʠ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ.). 

 

2.3. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.3.1. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʠʥʠ 

 

ɹʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ. ɺʽʜʙʽʨ ʧʨʦʙ ʙʦʨʦʰʥʘ, ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʯʘʩʪʢʫ ʚʦʣʦʛʠ ʫ ʥʴʦʤʫ, 

ʧʦʢʘʟʥʠʢʘ ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ, ʯʠʩʣʘ ʧʘʜʽʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ [219, 220].  

ʊʠʪʨʦʚʘʥʫ ʢʠʩʣʦʪʥʽʩʪʴ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʚʦʜʥʦʶ 

ʚʠʪʷʞʢʦʶ: ʜʦ 10 ʛ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʜʦʣʠʚʘʣʠ 100 ʩʤ3 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʥʘʩʪʦʶʚʘʣʠ 2 ʭʚ, ʧʦʪʽʤ 

ʬʽʣʴʪʨʫʚʘʣʠ.  
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ɸʥʘʣʽʟ ʧʝʨʩʧʝʢʪʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʜʣʷ  

ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʽ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ  ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʘʩʪʽʚʮʽʚ  ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʠ́ʥʠ 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 
ɺʠʚʯʝʥʥʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ

ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ  ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ   ʥʘ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ 

ʜʦʟʨʽʚʘʥʥʷ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʽʩʪʽ 
ɺʠʚʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʪʽʩʪʽ 

ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʜʦʙʘʚʦʢ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ  ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʪʘ ʚʠʚʯʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ  

ɺʧʣʠʚ ʇʇɿʇ ʪʘ 

ʇʇʐ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʽʩʪʘ ʪʘ ʷʢʽʩʪʴ 

ʭʣʽʙʘ

ʈʦʟʨʦʙʢʘ 
ʘʩʦʨʪʠʤʝʥʪʫ ʭʣʽʙʘ, 
ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽ 
ʘʧʘʨʘʪʫʨʥʦʾ ʩʭʝʤʠ 
ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʯʦʚʦʾ  

ʮʽʥʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ

ɺʠʟʥʘʯʝʥʥʷ  

ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ

ʫʜʦʩʢʦʥʘʣʝʥʦʾ 

ʪʝʭʥʦʣʦʣʛʽʾ

ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʥʦʚʽ ʚʠʨʦʙʠ, ʘʧʨʦʙʘʮʽʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ  

 ʫ ʚʠʨʦʙʥʠʯʠʡ ʪʘ ʦʩʚʽʪʥʽʡ  ʧʨʦʮʝʩ

ʆʧʪʠʤʽʟʘʮʽʷ ʨʝʮʝʧʪʫʨʥʦʛʦ 

ʩʢʣʘʜʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʟ 

ʇʇɿʇ ʪʘ ʇʇʐ

ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʻʤʥʦʩʪʽ

ɺʠʚʯʝʥʥʷ 

ʢʠʩʣʦʪʦʥʘʢʦʧʠʯʝʥ-

ʥʷ ʚ ʪʽʩʪʽ

ɼʦʩʣʽʜʞʝʥʥʷ 

ʛʘʟʦʫʪʚʦʨʶʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʪʽʩʪʘ 

ɺʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫʜʦʙʘʚʦʢ 

ʥʘ ʙʨʦʜʠʣʴʥʫ 

ʤʽʢʨʦʬʣʦʨʫ ʪʽʩʪʘ

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʜʦʙʘʚʦʢ ʥʘ ʙʽʣʢʦʚʦ-

ʧʨʦʪʝʾʥʘʟʥʠʡ ʪʘ 

ʚʫʛʣʝʚʦʜʥʦ-ʘʤʽʣʘʟʥʠʡ  

ʢʦʤʧʣʝʢʩ

ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʜʦʙʘʚʦʢ ʥʘ  ʥʘʢʦʧʠʯʝʥʥʷ 

ʪʘ ʟʙʨʦʜʞʝʥʥʷ 

ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ

ʌʘʨʠʥʦʛʨʘʬʽʯʥʽ ʪʘ 

ʘʣʴʚʝʦʛʨʘʬʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ

ɼʦʩʣʽʜʞʝʥʥʷ 

ʟʤʽʥʠ ʦʙ'ʻʤʫ ʪʘ   

ʘʜʛʝʟʽʡʥʦʾ 

ʤʽʮʥʦʩʪʽ ʪʽʩʪʘ

 

ʈʠʩ. 2.2. ʇʣʘʥ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ 
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ɼʦ 25 ʩʤ3 ʬʽʣʴʪʨʘʪʫ ʜʦʜʘʚʘʣʠ ʪʨʠ ʢʨʘʧʣʽ 3%-ʛʦ ʩʧʠʨʪʦʚʦʛʦ ʨʦʟʯʠʥʫ 

ʬʝʥʦʣʬʪʘʣʝʾʥʫ ʪʘ ʪʠʪʨʫʚʘʣʠ ʨʦʟʯʠʥʦʤ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ ʜʦ ʧʦʷʚʠ ʩʪʽʡʢʦʛʦ 

ʨʦʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʘʥʘʣʦʛʽʯʥʦ 

ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜ, ʘʣʝ ʷʢ ʽʥʜʠʢʘʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʠʤʦʣʬʪʘʣʝʾʥ (ʦʩʢʽʣʴʢʠ 

ʚʠʪʷʞʢʘ ʤʘʻ ʽʥʪʝʥʩʠʚʥʝ ʙʫʨʝ ʟʘʙʘʨʚʣʝʥʥʷ) ʪʘ ʪʠʪʨʫʚʘʣʠ ʨʦʟʯʠʥʦʤ ʛʽʜʨʦʦʢʠʩʫ 

ʥʘʪʨʽʶ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,1 ʤʦʣʴ/ʜʤ3 ʜʦ ʧʦʷʚʠ ʩʪʽʡʢʦʛʦ ʩʠʥʴʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. 

ʂʠʩʣʦʪʥʽʩʪʴ ʍ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

,
100

2

1
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CKV
X

Ö
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=

                                                                        (2.1)                   

ʜʝ V1 ï ʦʙôʻʤ ʨʦʟʯʠʥʫ ʛʽʜʨʦʦʢʠʩʫ ʥʘʪʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,1 ʤʦʣʴ/ʜʤ3, ʱʦ ʧʽʰʦʚ 

ʥʘ ʪʠʪʨʫʚʘʥʥʷ; 

ʂ ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʧʨʘʚʢʠ ʜʦ ʪʠʪʨʫ ʣʫʛʫ; 

ʉ ï ʦʙôʻʤ ʚʦʜʠ, ʚʟʷʪʦʾ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ, ʩʤ3; 

V2 ï ʦʙôʻʤ ʬʽʣʴʪʨʘʪʫ, ʚʟʷʪʦʛʦ ʥʘ ʪʠʪʨʫʚʘʥʥʷ, ʩʤ
3; 

m ï ʤʘʩʘ ʥʘʚʘʞʢʠ ʧʨʦʜʫʢʪʫ, ʛ. 

ʄʘʩʦʚʫ ʯʘʩʪʢʫ ʚʦʣʦʛʠ ʚ ʜʦʙʘʚʢʘʭ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʤʝʪʦʜʦʤ ʧʨʠʩʢʦʨʝʥʦʛʦ 

ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ ʉɽʐ-3 [220].  

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ ʚ ʜʦʩʣʽʜʥʽʡ ʩʠʨʦʚʠʥʽ ʟʜʽʡʩʥʶʚʘʣʠ 

ʽʥʜʦʬʝʥʦʣʴʥʠʤ ʤʝʪʦʜʦʤ [221]. ɼʣʷ ʮʴʦʛʦ ʥʘʚʘʞʢʫ ʟʨʘʟʢʘ ʟʘʣʠʚʘʣʠ 20 ʩʤį 1%-ʛʦ 

ʨʦʟʯʠʥʫ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʨʦʟʪʠʨʘʣʠ ʜʦ ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʤʘʩʠ. 

ʆʪʨʠʤʘʥʠʡ ʝʢʩʪʨʘʢʪ ʧʝʨʝʥʦʩʠʣʠ ʫ ʤʽʨʥʫ ʢʦʣʙʫ ʥʘ 100 ʩʤį. ɭʤʥʽʩʪʴ, ʫ ʷʢʽʡ 

ʧʨʦʚʦʜʠʣʠ ʧʦʜʨʽʙʥʝʥʥʷ ʟʨʘʟʢʘ, ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʨʦʤʠʚʘʣʠ 1%-ʚʠʤ ʨʦʟʯʠʥʦʤ 

ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʤʠʚʥʽ ʚʦʜʠ ʪʘʢʦʞ ʧʝʨʝʣʠʚʘʣʠ ʜʦ ʪʽʻʾ ʞ ʢʦʣʙʠ. 

ʆʙôʻʤ ʨʦʟʯʠʥʫ ʜʦʚʦʜʠʣʠ ʜʦ ʤʽʪʢʠ 1%-ʚʠʤ ʨʦʟʯʠʥʦʤ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʧʽʩʣʷ 

ʯʦʛʦ ʢʦʣʙʫ ʟʘʢʨʠʚʘʣʠ, ʽʥʪʝʥʩʠʚʥʦ ʩʪʨʫʰʫʚʘʣʠ ʪʘ ʚʠʪʨʠʤʫʚʘʣʠ 5 ʭʚ ʫ ʩʧʦʢʦʾ. 

ʇʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʝʢʩʪʨʘʢʪ ʬʽʣʴʪʨʫʚʘʣʠ ʡ ʧʝʨʝʭʦʜʠʣʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɼʣʷ ʮʴʦʛʦ 10é20 ʩʤį ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʛʦ ʝʢʩʪʨʘʢʪʫ 

ʪʠʪʨʫʚʘʣʠ 0,001 ʤʦʣʴ-ʝʢʚ/ʜʤį ʨʦʟʯʠʥʦʤ 2,6-ʜʠʭʣʦʨʬʝʥʦʣʽʥʜʦʬʝʥʦʣʷʪʫ ʥʘʪʨʽʶ 
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ʜʦ ʧʦʷʚʠ ʩʪʽʡʢʦʛʦ ʨʦʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʝ ʥʝ ʟʥʠʢʘʻ ʧʨʦʪʷʛʦʤ 0,5é1,0 ʭʚ. 

ʇʘʨʘʣʝʣʴʥʦ ʚʠʢʦʥʫʚʘʣʠ ʢʦʥʪʨʦʣʴʥʝ ʪʠʪʨʫʚʘʥʥʷ, ʫ ʷʢʦʤʫ ʟʘʤʽʩʪʴ ʝʢʩʪʨʘʢʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʘʣʦʛʽʯʥʠʡ ʦʙôʻʤ ʩʫʤʽʰʽ 1%-ʚʦʾ ʩʦʣʷʥʦʾ ʪʘ 1%-ʚʦʾ ʱʘʚʣʝʚʦʾ 

ʢʠʩʣʦʪ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:5. 

ɺʤʽʩʪ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ (ɸʂ), ʤʛ/100ʛ ʧʨʦʜʫʢʪʫ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ɸʂ=
ˍ ˏ ȟ

,                                            (2.2) 

 

ʜʝ ɸ ï ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʫ ʽʥʜʦʬʝʣʷʪʫ, ʱʦ ʚʠʪʨʘʪʠʣʠ ʥʘ ʪʠʪʨʫʚʘʥʥʷ ʝʢʩʪʨʘʢʪʫ, 

ʩʤ3; 

ɺ ï  ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʫ 2,6-ʜʠʭʣʦʨʬʝʥʦʣʽʥʜʦʬʝʥʦʣʷʪʫ ʥʘʪʨʽʶ, ʱʦ ʚʠʪʨʘʪʠʣʠ 

ʥʘ ʪʠʪʨʫʚʘʥʥʷ ʩʫʤʽʰʽ ʢʠʩʣʦʪ, ʩʤ3; 

0,088 ï ʢʽʣʴʢʽʩʪʴ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 1 ʩʤ3 0,001 ʤʦʣʴ-

ʝʢʚ/ʜʤ3 ʨʦʟʯʠʥʫ 2,6-ʜʠʭʣʦʨʬʝʥʦʣʽʥʜʦʬʝʣʷʪʫ ʥʘʪʨʽʶ; 

V ï ʦʙôʻʤ ʤʽʨʥʦʾ ʢʦʣʙʠ, ʚ ʷʢʽʡ ʤʽʩʪʠʣʘʩʷ ʥʘʚʘʞʢʘ (100 ʩʤ3); 

V1 ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʪʨʘʢʪʫ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʪʠʪʨʫʚʘʥʥʷ, ʩʤ
3; 

m ï ʤʘʩʘ ʧʨʦʜʫʢʪʫ, ʷʢʫ ʚʟʷʣʠ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʛ. 

ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʜʦʩʣʽʜʥʠʭ ʜʦʙʘʚʢʘʭ ʚʠʟʥʘʯʘʣʠ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ 

ʂôʻʣʴʜʘʣʷ [222], ʘ ʚʤʽʩʪ ʦʢʨʝʤʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ï ʤʝʪʦʜʦʤ ʽʦʥʦʦʙʤʽʥʥʦʾ ʨʽʜʠʥʥʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʘʤʽʥʦʢʠʩʣʦʪʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ ʊ 339 

(Mikrotechna, ʏʝʭʽʷ) [223]. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʢʦʨʫ ʘʤʽʥʦʢʠʩʣʦʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʝʪʘʣʦʥ ʙʽʣʢʘ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʌɸʆ/ɺʆʆɿ ʟʘ ʥʘʩʪʘʥʦʚʦʶ [224]. 

ɺʤʽʩʪ ʞʠʨʫ ʚ ʜʦʩʣʽʜʥʽʡ ʩʠʨʦʚʠʥʽ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʝʢʩʪʨʘʢʮʽʾ [225]. 

ɺʤʽʩʪ ʢʨʦʭʤʘʣʶ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʦʣʷʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ɽʚʝʨʩʘ [226] 

ɿʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʫʛʣʝʚʦʜʽʚ, ʘ ʪʘʢʦʞ ʚʤʽʩʪ ʤʦʥʦ- ʽ ʜʠʩʘʭʘʨʠʜʽʚ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ [227, 228]. 

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʥʝʢʨʦʭʤʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʚʤʽʩʪ ʮʝʣʶʣʦʟʠ ï ʤʝʪʦʜʦʤ ʂʶʨʰʥʝʨʘ ʽ ʛʝʤʽʮʝʣʶʣʦʟʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦ ʫ ʩʢʣʘʜʽ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʣʽʛʥʽʥʫ 
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ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ɺʽʣʴʰʪʝʪʪʝʨʘ-ʎʝʭʤʝʡʩʪʝʨʘ, ʘ ʚʤʽʩʪ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ 

ʚʠʚʯʘʣʠ ʢʘʣʴʮʽʡ-ʧʝʢʪʘʪʥʠʤ ʤʝʪʦʜʦʤ [229]. 

ɺʠʟʥʘʯʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟʜʽʡʩʥʶʚʘʣʠ ʤʝʪʦʜʦʤ ʦʟʦʣʝʥʥʷ 

(ʚʠʟʥʘʯʝʥʥʷ ʟʦʣʴʥʦʩʪʽ) ʪʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ. 

ʂʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʫ B1 (ʪʽʘʤʽʥʫ) ʪʘ ʚʽʪʘʤʽʥʫ B2 (ʨʠʙʦʬʣʘʚʽʥʫ) ʚʠʚʯʘʣʠ ʟʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʠʨʦʜʥʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʬʣʫʦʨʠʤʝʪʨʠʯʥʠʤ (ʪʽʦʭʨʦʤʥʠʤ) 

ʤʝʪʦʜʦʤ, ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʈʈ (ʥʽʘʮʠʥʫ) ʚʠʟʥʘʯʘʣʠ ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ 

(ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ) ʤʝʪʦʜʦʤ ʧʽʩʣʷ ʢʠʩʣʦʪʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʝʪʦʜʠʢ, ʥʘʚʝʜʝʥʠʭ ʫ ʧʨʘʢʪʠʢʫʤʫ [230]. 

ɺʠʟʥʘʯʝʥʥʷ ʚʽʪʘʤʽʥʫ E ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ [231]. 

ɺʠʚʯʝʥʥʷ ʚʤʽʩʪʫ ʢʘʨʦʪʠʥʦʾʜʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʚʜʦʩʢʦʥʘʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʱʦ ʚʠʢʣʘʜʝʥʘ ʫ ʥʘʩʪʘʥʦʚʽ [232]. 

ɺʤʽʩʪ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʢʪʠʚʫ ʌʦʣʽʥʘ-ʏʦʢʘʣʴʪʝʫ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʘʣʦʚʫ ʢʠʩʣʦʪʫ  

ʚ ʤʛ/ʛ [233, 234]. ɼʣʷ ʮʴʦʛʦ ʛʦʪʫʚʘʣʠ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʽ ʝʢʩʪʨʘʢʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʝʪʦʜʠʢʠ [235]. ʅʘʚʘʞʢʫ ʧʣʘʩʪʽʚʮʽʚ ʘʙʦ ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ ʤʘʩʦʶ 5,0 ʛ 

ʟʤʽʰʫʚʘʣʠ ʟ 50,0 ʤʣ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʦʟʯʠʥʥʠʢʫ ʟ ʚʤʽʩʪʦʤ ʝʪʘʥʦʣʫ 50% 

ʤʘʩ ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ ʥʘ ʤʘʛʥʽʪʥʽʡ ʤʽʰʘʣʮʽ ʟʘ 200 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 60Áʉ. ʇʽʩʣʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʟʘ 6000 ʦʙ/ʭʚ ʫʧʨʦʜʦʚʞ 20 ʭʚ. ʆʪʨʠʤʘʥʽ ʩʫʧʝʨʥʘʪʘʥʪʠ ʤʘʣʠ 

ʚʠʨʘʞʝʥʫ ʤʫʪʥʽʩʪʴ, ʟʫʤʦʚʣʝʥʫ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ ʽ ʢʨʦʭʤʘʣʶ. ɼʣʷ ʾʭʥʴʦʛʦ 

ʦʩʘʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʚʠʩʦʣʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ 

ʩʫʣʴʬʘʪʫ ʮʠʥʢʫ: ʜʦ 10,0 ʤʣ ʝʢʩʪʨʘʢʪʫ ʜʦʜʘʚʘʣʠ ʙʣʠʟʴʢʦ 3,0 ʤʣ ʨʝʘʛʝʥʪʫ ʪʘ 

ʚʠʪʨʠʤʫʚʘʣʠ ʩʫʤʽʰ ʧʨʦʪʷʛʦʤ 24 ʛʦʜ. ʇʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʦʩʘʜʫ ʧʨʦʚʦʜʠʣʠ ʧʦʚʪʦʨʥʝ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʟʘ 6000 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 20 ʭʚ. ʆʜʝʨʞʘʥʠʡ ʦʯʠʱʝʥʠʡ 

ʩʫʧʝʨʥʘʪʘʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ 

ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʢʪʠʚʫ ʌʦʣʽʥʘ-ʏʦʢʘʣʴʪʝʫ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʘ ʪʘʢʦʞ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʇʦʧʝʨʝʜʥʴʦ ʨʦʟʚʝʜʝʥʽ (1:10) ʝʢʩʪʨʘʢʪʠ ʟʤʽʰʫʚʘʣʠ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʘʛʝʥʪʦʤ, 

ʽʥʢʫʙʫʚʘʣʠ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʩʣʷ ʯʦʛʦ ʜʦʜʘʚʘʣʠ 20%-ʚʠʡ ʨʦʟʯʠʥ 
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ʥʘʪʨʽʡ ʢʘʨʙʦʥʘʪʫ ʪʘ ʜʦʚʦʜʠʣʠ ʦʙôʻʤ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʜʦ 10 ʤʣ. ʈʝʘʢʮʽʡʥʫ 

ʩʫʤʽʰ ʚʠʪʨʠʤʫʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 45Ñ0,2ÁC ʫʧʨʦʜʦʚʞ 30 ʭʚ, ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʠʥʴʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʧʨʠ 765 ʥʤ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-46. ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʧʦʣʽʬʝʥʦʣʽʚ ʧʨʦʚʦʜʠʣʠ 

ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʘʣʦʚʫ ʢʠʩʣʦʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

(slope 0,001036; intercept 0,00262) [233]. 

ɺʠʟʥʘʯʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʻʤʥʦʩʪʽ (ɸɭ) ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ 

ʢʫʣʦʥʦʤʝʪʨʠʯʥʦʛʦ ʪʠʪʨʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʢʩʪʨʘʢʪʽʚ 

ʝʣʝʢʪʨʦʛʝʥʝʨʦʚʘʥʠʤ ʙʨʦʤʦʤ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ [236]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʫʣʦʥʦʤʝʪʨʠʯʥʦʛʦ ʪʠʪʨʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʚʝʣʠʯʠʥʠ ɸɭ (ʤʣ/ʛ ʫ ʧʝʨʝʨʘʭʫʥʢʫ 

ʥʘ 100 ʛ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʟʨʘʟʢʘ) ʟʘ ʬʦʨʤʫʣʦʶ:  

 

ˍ˰
́z

                                                      (2.3) 

ʜʝ m - ʤʘʩʘ ʟʨʘʟʢʘ, ʱʦ ʚʟʷʪʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʛ;  

me - ʤʘʩʘ ʨʦʟʯʠʥʫ ʘʙʦ ʝʢʩʪʨʘʢʪʫ, ʛ;  

ma - ʤʘʩʘ ʘʣʽʢʚʦʪʠ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʘʥʘʣʽʟʫ, ʛ.  

ɺʝʣʠʯʠʥʫ ɸɭ ʧʝʨʝʨʘʭʦʚʫʚʘʣʠ ʫ ʚʝʣʠʯʠʥʠ ʟʘʛʘʣʴʥʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʻʤʥʦʩʪʽ ʚ ʝʢʚʽʚʘʣʝʥʪʽ ʤʘʩʠ ʨʝʬʝʨʝʥʪʥʦʾ ʨʝʯʦʚʠʥʠ ï ʛʘʣʦʚʦʾ ʢʠʩʣʦʪʠ (ʤʛ ɽɻʂ/ʛ 

ʟʨʘʟʢʘ).  

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʨʦʟʤʽʨ ʙʦʨʦʰʥʘ ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫ ʪʘ ʇʇʐ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʪʦʚʦʛʦ ʘʥʘʣʽʟʫ [237].  

ɺʦʜʦʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, 

ʦʧʠʩʘʥʦʶ ʚ [238]. ɼʣʷ ʮʴʦʛʦ 3 ʛ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʟʤʽʰʫʚʘʣʠ ʟ 15 ʤʣ ʚʦʜʠ 

ʪʘ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʟʤʽʰʫʚʘʯʽ ʧʨʦʪʷʛʦʤ 1 ʭʚ ʟʘ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 50 ʦʙ/ʭʚ. ʆʪʨʠʤʘʥʫ ʩʫʩʧʝʥʟʽʶ ʚʠʪʨʠʤʫʚʘʣʠ ʚ 

ʪʝʨʤʦʩʪʘʪʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 30, 60 ʽ 90Áʉ ʫʧʨʦʜʦʚʞ 20 ʭʚ. ʇʽʩʣʷ ʪʝʨʤʦʩʪʘʪʫʚʘʥʥʷ 

ʟʨʘʟʢʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 4000 ʦʙ/60 ʩ ʧʨʦʪʷʛʦʤ 5 ʭʚ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʬʫʛʘʪ. ɼʘʣʽ ʚʠʟʥʘʯʘʣʠ ʤʘʩʫ ʬʫʛʘʪʫ (ʌ) ʪʘ ʚʤʽʩʪ ʫ ʥʴʦʤʫ ʩʫʭʠʭ 

ʨʝʯʦʚʠʥ. 
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ɺʦʜʦʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

ɺʇɿ = Ö

-
-Ö

--

m
WM

mʌɺ

100

)100(

)(
100,     (2.4) 

ʜʝ ɺ ï ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʫ ʜʦʜʘʚʘʣʠ ʜʦ ʮʝʥʪʨʠʬʫʛʫʚʘʣʴʥʦʾ ʧʨʦʙʽʨʢʠ, ʤʣ; 

ʄ ï ʥʘʚʘʞʢʘ ʧʨʦʜʫʢʪʫ, ʷʢʫ ʚʥʦʩʠʣʠ ʜʦ ʮʝʥʪʨʠʬʫʛʫʚʘʣʴʥʦʾ ʧʨʦʙʽʨʢʠ, ʛ; 

ʌ ï ʤʘʩʘ ʬʫʛʘʪʫ, ʛ; 

W ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʚʦʣʦʛʠ ʫ ʜʦʩʣʽʜʥʦʤʫ ʟʨʘʟʢʫ, %; 

m ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʚ ʬʫʛʘʪʽ, ʛ (m=ʌĿ
100

ʬCʈ ); 

ʉʈʬ ï ʩʫʭʘ ʨʝʯʦʚʠʥʘ ʚ ʥʘʚʘʞʮʽ, ʱʦ ʚʟʷʪʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʛ. 

ɸʢʪʠʚʥʽʩʪʴ Ŭ- ʪʘ ɓ-ʘʤʽʣʘʟʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʫʧʝʥʝʤ ʛʽʜʨʦʣʽʟʫ ʢʨʦʭʤʘʣʶ, ʱʦ 

ʚʽʜʙʫʚʘʚʩʷ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʽʚ, ʝʢʩʪʨʘʛʦʚʘʥʠʭ ʽʟ ʜʦʩʣʽʜʥʠʭ ʜʦʙʘʚʦʢ, ʥʘ 2%-ʚʠʡ 

ʨʦʟʯʠʥ ʢʨʦʭʤʘʣʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ [239]. ɼʣʷ ʮʴʦʛʦ 20 ʤʣ 1,0%-ʛʦ ʨʦʟʯʠʥʫ 

ʢʨʦʭʤʘʣʶ ʚʥʦʩʠʣʠ ʚ ʢʦʥʽʯʥʫ ʢʦʣʙʫ ʪʘ ʚʠʪʨʠʤʫʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʦʪʷʛʦʤ 10 ʭʚ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 30Áʉ. ʇʽʩʣʷ ʮʴʦʛʦ ʜʦ ʢʨʦʭʤʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʜʦʜʘʚʘʣʠ 10 ʤʣ 

ʜʦʩʣʽʜʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ, ʬʽʢʩʫʶʯʠ ʯʘʩ ʧʦʯʘʪʢʫ 

ʨʝʘʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʢʫʥʜʦʤʽʨʘ. ʅʘʜʘʣʽ ʱʦʭʚʠʣʠʥʠ ʚʽʜʙʠʨʘʣʠ ʢʨʘʧʣʶ 

ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ ʪʘ ʥʘ ʧʦʨʮʝʣʷʥʦʚʽʡ ʧʣʘʩʪʠʥʮʽ ʟʤʽʰʫʚʘʣʠ ʾʾ ʟ ʨʦʙʦʯʠʤ 

ʨʦʟʯʠʥʦʤ ʡʦʜʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʝʨʝʙʽʛʫ ʛʽʜʨʦʣʽʟʫ. ʈʦʟʨʘʭʫʥʦʢ ʘʤʽʣʦʣʽʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

ˍˍ
ȟ

́z
 ,     (2.5) 

ʜʝ 0,2 ï ʢʽʣʴʢʽʩʪʴ ʢʨʦʭʤʘʣʶ ʚ ʨʝʘʢʮʽʡʥʽʡ ʩʫʤʽʰʽ, ʛ ; 

60 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 1 ʛʦʜ; 

ʘ ï ʢʽʣʴʢʽʩʪʴ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʜʦʜʘʥʦʛʦ ʚ ʨʝʘʢʮʽʡʥʫ ʩʫʤʽʰ, ʛ; 

ὸ ï ʯʘʩ, ʟʘ ʷʢʠʡ ʧʨʦʡʰʣʦ ʨʦʟʱʝʧʣʝʥʥʷ ʢʨʦʭʤʘʣʶ, ʭʚ; 

1 ï ʧʝʨʝʨʘʭʫʥʦʢ ʥʘ 1 ʛ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʛʦ ʧʨʝʧʘʨʘʪʫ ʘʙʦ ʨʦʟʯʠʥʫ. 

ʇʨʦʪʝʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʤʽʩʪʦʤ ʘʤʽʥʥʦʛʦ ʘʟʦʪʫ, ʱʦ 

ʫʪʚʦʨʶʚʘʚʩʷ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʬʝʨʤʝʥʪʽʚ, ʝʢʩʪʨʘʛʦʚʘʥʠʭ ʽʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʘ 

10%-ʡ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʩʫʭʦʛʦ ʷʻʯʥʦʛʦ ʙʽʣʢʘ [240]. 
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ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ (%) ʚʠʟʥʘʯʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʢʦʞʥʦʾ 

ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʙʽʣʢʫ (ʤʛ/ ʛ ʙʽʣʢʘ) ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʝʪʘʣʦʥʥʦʛʦ (çʽʜʝʘʣʴʥʦʛʦè) ʙʽʣʢʘ ʟʛʽʜʥʦ ʟ ʘʤʽʥʦʢʠʩʣʦʪʥʦʶ ʰʢʘʣʦʶ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ ʌɸʆ/ɺʆʆɿ [224]. ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ (%) ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʙʽʣʢʘ (PDCAAS) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʜʦʙʫʪʦʢ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ 

ʣʽʤʽʪʫʶʯʦʾ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ (AAS) ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʙʽʣʢʘ, 

ʷʢʠʡ ʧʨʠʡʥʷʪʦ 0,8. 

ʂʦʝʬʽʮʽʻʥʪ ʨʽʟʥʠʮʽ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ (ʂʈɸʉ, %) ʪʘ ʙʽʦʣʦʛʽʯʥʫ 

ʮʽʥʥʽʩʪʴ ʙʽʣʢʘ (ɹʎ, %) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʄ.ʇ. ʏʝʨʥʽʢʦʚʘ, ʷʢʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʽʾ ʣʽʤʽʪʫʶʯʦʾ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ 

ʢʦʥʮʝʧʮʽʾ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʫʩʽʭ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʟ ʥʘʡʥʠʞʯʠʤ ʩʢʦʨʦʤ, ʪʦʜʽ ʷʢ ʥʘʜʣʠʰʦʢ ʽʥʰʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ ʦʨʛʘʥʽʟʤʫ ʽ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʦʙʤʽʥ. ʂʦʝʬʽʮʽʻʥʪ ʨʽʟʥʠʮʽ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ (ʂʈɸʉ) 

ʚʠʟʥʘʯʘʣʠ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʚʝʣʠʯʠʥ ʧʝʨʝʚʠʱʝʥʥʷ ʩʢʦʨʽʚ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʥʘʜ ʩʢʦʨʦʤ ʧʝʨʰʦʾ ʣʽʤʽʪʫʶʯʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

˗˝ˍ˞
В

,                                                 (2.6) 

ʜʝ ×(ACi-AAS) ï ʨʽʟʥʠʮʷ ʩʢʦʨʽʚ ʜʣʷ ʢʦʞʥʦʾ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ, 

ʧʦʨʽʚʥʷʥʦ ʟ ɸʉ ʣʽʤʽʪʫʶʯʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ, %;  

n ï ʢʽʣʴʢʽʩʪʴ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʧʨʠʡʥʷʪʦ 7. 

ʂʦʝʬʽʮʽʻʥʪ ʫʪʠʣʽʪʘʨʥʦʩʪʽ (U) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

5                                                                       (2.7) 

ʜʝ AAS ï ʩʢʦʨ ʣʽʤʽʪʫʶʯʦʾ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ, %;  

AC ï ʩʝʨʝʜʥʽʡ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ, %. 

ʇʽʜʽʡʤʘʣʴʥʫ ʩʠʣʫ ʜʨʽʞʜʞʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʘʨʙʽʪʨʘʞʥʠʤ ʤʝʪʦʜʦʤ, 

ʚʠʤʽʨʶʶʯʠ ʯʘʩ, ʟʘ ʷʢʠʡ ʪʽʩʪʦ ʧʽʜʥʽʤʝʪʴʩʷ ʥʘ 70 ʤʤ [237].  
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2.3.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

 

ʊʠʪʨʦʚʘʥʫ ʽ ʘʢʪʠʚʥʫ ʢʠʩʣʦʪʥʽʩʪʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʠʤʽʨʶʚʘʣʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ [220]. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 20 ʛ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ 

ʟʤʽʰʫʚʘʣʠ ʟ 40 ʩʤį ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʧʽʜʽʛʨʽʪʦʾ ʜʦ 39Ñ1Áʉ, ʪʘ ʨʦʟʪʠʨʘʣʠ ʚ 

ʩʪʫʧʮʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʩʫʩʧʝʥʟʽʾ. ɼʘʣʽ ʚʽʜʙʠʨʘʣʠ ʧʦ 10 ʩʤį ʫ ʜʚʽ 

ʧʨʦʙʽʨʢʠ. ɼʦ ʦʜʥʦʾ ʧʨʦʙʽʨʢʠ ʚʥʦʩʠʣʠ 1 ʩʤį 0,05%-ʛʦ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 

ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʴʦʛʦ, ʪʦʜʽ ʷʢ ʜʨʫʛʘ ʩʣʫʛʫʚʘʣʘ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʟʘʙʘʨʚʣʝʥʥʷ. ʆʙʠʜʚʽ ʧʨʦʙʽʨʢʠ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʚʘʣʠ ʛʫʤʦʚʠʤʠ 

ʢʦʨʢʘʤʠ, ʩʪʨʫʰʫʚʘʣʠ ʪʘ ʧʝʨʝʥʦʩʠʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 40Áʉ. 

ɺʠʟʥʘʯʘʣʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʦʚʥʦʛʦ ʟʥʝʙʘʨʚʣʝʥʥʷ ʤʝʪʠʣʝʥʦʚʦʛʦ  

ʩʠʥʴʦʛʦ [220].  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʦʮʽʥʶʚʘʣʠ ʟʘ ʦʙôʻʤʦʤ ʜʽʦʢʩʠʜʫ  

ʚʫʛʣʝʮʶ, ʱʦ ʚʠʜʽʣʷʚʩʷ ʧʨʦʪʷʛʦʤ 240 ʭʚ ʫ ʪʽʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʣʘʜ ʗʛʦ-

ʆʩʪʨʦʚʩʴʢʦʛʦ [237]. ɺʦʣʦʛʽʩʪʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ 

ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ [220]. 

ɿʤʽʥʠ ʫ ʚʫʛʣʝʚʦʜʥʦ-ʘʤʽʣʘʟʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʙʦʨʦʰʥʘ ʟʘ ʫʤʦʚʠ ʚʥʝʩʝʥʥʷ 

ʜʦʩʣʽʜʥʠʭ ʜʦʙʘʚʦʢ ʜʦʩʣʽʜʞʫʚʘʣʠ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʫ ʪʽʩʪʽ ʢʽʣʴʢʦʩʪʽ 

ʥʘʢʦʧʠʯʝʥʠʭ ʪʘ ʟʙʨʦʜʞʝʥʠʭ ʮʫʢʨʽʚ ʟʘ ʧʨʠʩʢʦʨʝʥʠʤ ʡʦʜʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ 

ʐʦʨʣʷ [237], ʘ ʪʘʢʦʞ ʟʘ ʧʦʢʘʟʥʠʢʦʤ çʯʠʩʣʦ ʧʘʜʽʥʥʷè [241]. ɿʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʨʦʭʤʘʣʶ ʙʦʨʦʰʥʘ ʪʘ ʭʽʜ ʘʤʽʣʦʣʽʟʫ ʟ ʜʦʩʣʽʜʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʨʦʟʰʠʬʨʦʚʢʦʶ ʘʤʽʣʦʛʨʘʤ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʘʤʽʣʦʛʨʘʬʽ ʬʽʨʤʠ Brabender 

(ʅʽʤʝʯʯʠʥʘ) ʟʘ ɼʉʊʋ 4235:2003 [242].  

ɻʘʟʦʫʪʨʠʤʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʚʘʣʠ ʥʝʧʨʷʤʠʤ ʤʝʪʦʜʦʤ ʟʘ ʟʤʽʥʦʶ 

ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʪʽʩʪʘ ʧʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ [220].  

ʉʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʦʟʧʣʠʚʘʥʥʷʤ ʢʫʣʴʢʠ 

ʪʽʩʪʘ ʟʘ ʤʝʪʦʜʦʤ, ʥʘʚʝʜʝʥʠʤ ʚ [237], ʘ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʨʠʥʦʛʨʘʬʘ ʬʽʨʤʠ 

Brabender (ʅʽʤʝʯʯʠʥʘ) ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4111.1-2002 [243] ʪʘ ʘʣʴʚʝʦʛʨʘʬʘ ʬʽʨʤʠ 

Chopin (ʌʨʘʥʮʽʷ) ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4111.4-2002 [244]. 



71 
 

ʄʽʮʥʽʩʪʴ ʘʜʛʝʟʽʾ ʪʽʩʪʘ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʟʫʩʠʣʣʷ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʽʜʨʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ [245]. ɺʝʣʠʯʠʥʫ ʘʜʛʝʟʽʾ ʪʽʩʪʘ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʘʣʽʙʨʫʚʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʫʩʠʣʣʷ ʚʽʜʨʠʚʫ Fʚʽʜ ʚʽʜ ʨʦʟʪʷʞʥʦʩʪʽ L (ʩʤ). ɿʫʩʠʣʣʷ ʚʽʜʨʠʚʫ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Fʚʽʜ = ,                                  (2.8) 

 

ʜʝ Fʚʽʜ ï ʟʫʩʠʣʣʷ ʚʽʜʨʠʚʫ, ʇʘ; 

m ï ʤʘʩʘ ʟʨʘʟʢʘ, ʢʛ; 

Sʢ ï ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ ʟʨʘʟʢʘ, 16 ʩʤ
2. 

 

2.3.3. ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ 

 

ɺʽʜʙʽʨ ʟʨʘʟʢʽʚ ʚʠʧʝʯʝʥʦʛʦ ʭʣʽʙʘ ʽ ʦʮʽʥʢʫ ʡʦʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʢʦʣʽʨ ʽ ʩʪʘʥ ʩʢʦʨʠʥʢʠ, ʩʪʘʥ ʤôʷʢʫʰʢʠ, ʩʤʘʢ, ʟʘʧʘʭ) ʧʨʦʚʦʜʠʣʠ 

ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʉʊʋ 7044:2022 ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʥʝ ʨʘʥʽʰʝ, 

ʥʽʞ ʯʝʨʝʟ 180 ʭʚ ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʨʦʙʽʚ [246]. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ ï ʤʘʩʦʚʫ ʯʘʩʪʢʫ ʚʦʣʦʛʠ, ʢʠʩʣʦʪʥʽʩʪʴ, 

ʧʦʨʠʩʪʽʩʪʴ, ʧʠʪʦʤʠʡ ʦʙôʻʤ ʽ ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ ï ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 7045:2009 [247]. 

ɺʠʭʽʜ ʭʣʽʙʘ ʭɺ , % ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [248]: 
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ʜʝ    äG  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʚʠʥʠ (ʟʘ ʚʠʥʷʪʢʦʤ ʚʦʜʠ), ʢʛ; 

ʩʨW  ï ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʘ ʚʦʣʦʛʽʩʪʴ ʩʠʨʦʚʠʥʠ, %; 

Wʪ ï ʚʦʣʦʛʽʩʪʴ  ʪʽʩʪʘ, %; 

ʙʨG , ʫʧG , ʫʩG  ï ʟʘʪʨʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜ ʯʘʩ ʙʨʦʜʽʥʥʷ, ʚʠʧʽʢʘʥʥʷ, ʫʩʫʰʢʠ %. 

ʢS

mg
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ɯʥʪʝʛʨʘʣʴʥʠʡ ʩʢʦʨ ʭʣʽʙʘ (ɯ, %) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

                                              ,100Ö=
ʜB

B
I                                                  (2.10) 

ʜʝ ɺ ï ʢʽʣʴʢʽʩʪʴ ʥʫʪʨʽʻʥʪʫ ʚ 277 ʛ ʭʣʽʙʘ, ʤʛ; 

ɺʜ ï ʜʦʙʦʚʘ ʧʦʪʨʝʙʘ ʚ ʮʴʦʤʫ ʥʫʪʨʽʻʥʪʽ, ʙʝʨʝʪʴʩʷ ʷʢ ʙʘʟʦʚʠʡ ʧʦʢʘʟʥʠʢ, ʤʛ [249].  

 

ʊʝʢʩʪʫʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤôʷʢʫʰʢʠ ʭʣʽʙʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʢʩʪʫʨʥʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʘ TA.XTplus Texture Analyser (Stable Micro Systems, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ), 

ʦʩʥʘʱʝʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʠʤ ʟʦʥʜʦʤ P/36R. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ 

ʦʜʥʦʦʩʥʦʛʦ ʩʪʠʩʢʘʥʥʷ ʟʨʘʟʢʽʚ ʤôʷʢʫʰʢʠ ʽʟ ʬʽʢʩʦʚʘʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ 

ʨʦʙʦʯʦʛʦ ʝʣʝʤʝʥʪʘ, ʨʝʻʩʪʨʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʝ ʟʫʩʠʣʣʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʜʝʬʦʨʤʘʮʽʾ. 

ʊʚʝʨʜʽʩʪʴ ʤôʷʢʫʰʢʠ ʭʣʽʙʘ ʚʠʨʘʞʘʣʠ ʫ ʛʨʘʤʘʭ [250, 251]. 

ʂʨʠʭʢʫʚʘʪʽʩʪʴ ʭʣʽʙʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ [220], ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʚʠʨʽʟʘʣʠ ʟ 

ʤôʷʢʫʰʢʠ ʜʚʘ ʟʨʘʟʢʠ ʫ ʬʦʨʤʽ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʤʘʩʦʶ ʧʦ 5 ʛ, ʷʢʽ ʧʦʤʽʱʘʣʠ ʫ 

ʢʦʥʽʯʥʫ ʢʦʣʙʫ ʦʙôʻʤʦʤ 250 ʩʤį. ɼʘʣʽ ʧʨʦʚʦʜʠʣʠ ʟʤʽʰʫʚʘʥʥʷ ʥʘ ʚʽʙʨʘʮʽʡʥʦʤʫ 

ʟʤʽʰʫʚʘʯʽ ʧʨʦʪʷʛʦʤ 5 ʭʚ. ʋʪʚʦʨʝʥʫ ʚʥʘʩʣʽʜʦʢ ʪʝʨʪʷ ʢʨʠʭʪʫ ʟʙʠʨʘʣʠ ʪʘ ʟʚʘʞʫʚʘʣʠ 

ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,01 ʛ. ʇʦʢʘʟʥʠʢ ʢʨʠʭʢʫʚʘʪʦʩʪʽ ʍ, % ʚʽʜ ʤʘʩʠ ʤôʷʢʫʰʢʠ, 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

                                              ,100
2

1 Ö=
G

G
ʍ                                                        (2.11) 

ʜʝ G1 ï ʤʘʩʘ ʢʨʠʭʪʠ, ʛ;  

G2 ï ʤʘʩʘ ʥʘʚʘʞʢʠ ʭʣʽʙʘ, ʛ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʧʦʛʣʠʥʫʪʦʾ ʤôʷʢʫʰʢʦʶ ʭʣʽʙʘ, ʟʨʘʟʦʢ 

ʧʦʜʨʽʙʥʶʚʘʣʠ ʪʘ ʚʽʜʚʘʞʫʚʘʣʠ 3 ʛ ʢʨʠʭʪʠ, ʷʢʫ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʩʠʪʦ. ʇʨʦʪʷʛʦʤ 5 ʭʚ 

ʥʘ ʢʨʠʭʪʫ ʧʦ ʢʨʘʧʣʠʥʽ ʜʦʜʘʚʘʣʠ 17 ʩʤį ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ɿʚʦʣʦʞʝʥʠʡ ʤôʷʢʫʰ 

ʟʙʠʨʘʣʠ ʽʟ ʩʠʪʘ ʪʘ ʧʦʚʪʦʨʥʦ ʟʚʘʞʫʚʘʣʠ [220]. ɺʤʽʩʪ ʚʦʜʠ, ʧʦʛʣʠʥʫʪʦʾ ʭʣʽʙʦʤ (ʫ % 

ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ), ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ G1 ï ʤʘʩʘ ʥʘʚʘʞʢʠ ʭʣʽʙʘ ʧʽʩʣʷ ʟʤʦʯʫʚʘʥʥʷ, ʛ;  

G2 ï ʤʘʩʘ ʥʘʚʘʞʢʠ ʭʣʽʙʘ ʜʦ ʟʤʦʯʫʚʘʥʥʷ, ʛ; 

W ï ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʚʦʣʦʛʠ ʫ ʭʣʽʙʽ, %. 

ʂʽʣʴʢʽʩʪʴ ʤʝʟʦʬʽʣʴʥʠʭ ʘʝʨʦʙʥʠʭ ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʝʨʦʙʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʦʮʽʥʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ɼʉʊʋ EN ISO 4833-1:2014 [252], ʙʘʢʪʝʨʽʡ 

ʛʨʫʧʠ ʢʠʰʢʦʚʠʭ ʧʘʣʠʯʦʢ ʟʘ ɼʉʊʋ EN ISO 4832:2014 [253]  ʪʘ  ɹɻʂʇ (ʢʦʣʽʬʦʨʤʠ) 

ï ʟʘ ɼʉʊʋ EN ISO 4832:2014 [254], ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Salmonella) ï ʟʘ 

ɼʉʊʋ EN ISO 6579-1:2014 [255], ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʪʘ ʜʨʽʞʜʞʽʚ ï ʟʘ ɼʉʊʋ ISO 

21527-1:2006 [256].  

 

2.3.4. ʄʝʪʦʜʠ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʅʘʚʝʜʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʣʠ ʟʘ 

ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ-ʉʪʴʶʜʝʥʪʘ 

ʟʘ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 0,95 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʘ 

MS Excel 2016. ʂʦʞʥʫ ʩʝʨʽʶ ʜʦʩʣʽʜʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʪʨʴʦʭ-ʧôʷʪʠʢʨʘʪʥʽʡ 

ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʽʜʪʚʦʨʶʚʘʣʠʩʷ ʚ ʢʦʞʥʦʤʫ ʟ ʧʘʨʘʣʝʣʴʥʠʭ 

ʜʦʩʣʽʜʽʚ. ʆʧʪʠʤʽʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ 

çʢʨʫʪʦʛʦ ʩʭʦʜʞʝʥʥʷè ɹʦʢʩʘ-ʋʽʣʩʦʥʘ [257].  

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 2 

1. ɺʠʟʥʘʯʝʥʦ ʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʙôʻʢʪ ʪʘ ʧʨʝʜʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʠʨʦʚʠʥʫ, ʚʠʢʦʨʠʩʪʘʥʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʣʝʥʦ ʧʣʘʥ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ.  

2. ʆʙʨʘʥʦ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʦʚʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ, ʷʢʽʩʪʴ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʟʤʽʥʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʭʣʽʙʘ, ʘ ʪʘʢʦʞ ʡʦʛʦ 

ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ.  
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ʈʆɿɼɯʃ 3 

 

ʍɯʄɯʏʅʀʁ ʉʂʃɸɼ ɯ ʊɽʍʅʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʇʃɸʉʊɯɺʎɯɺ  

ɯɿ ʇʈʆʈʆʑɽʅʆɻʆ ɿɽʈʅɸ ʇʐɽʅʀʎɯ ʊɸ ʇʆʈʆʐʂʋ ɿ ʇʃʆɼɯɺ 

ʐʀʇʐʀʅʀ 

 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ 

ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʦʪʞʝ ʚʠʚʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʦʙʨʘʥʦʾ 

ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʠʪʴ ʦʙˇʨʫʥʪʦʚʘʥʦ ʦʮʽʥʠʪʠ ʾʾ ʥʫʪʨʽʻʥʪʥʠʡ 

ʧʦʪʝʥʮʽʘʣ. ɺʦʜʥʦʯʘʩ ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʜʘʥʦʾ ʥʝʪʨʘʜʠʮʽʡʥʦʾ 

ʜʣʷ ʭʣʽʙʦʧʝʯʝʥʥʷ ʩʠʨʦʚʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʚʘʞʘʣʠ ʟʘ ʜʦʮʽʣʴʥʝ ʜʦʩʣʽʜʠʪʠ ʚʤʽʩʪ ʧʦʞʠʚʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʣʘʩʪʽʚʮʷʭ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʾʭʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ, ʧʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʇʇɿʇ) ʪʘ ʧʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (ʇʇʐ) 

ʧʘʨʪʽʡ ˉ1 (ʨʦʟʜʽʣ 2, ʪʘʙʣ.2.1, 2.2). 

 

3.1. ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ʋ ʦʙʨʘʥʽʡ ʟʙʘʛʘʯʫʚʘʣʴʥʽʡ ʩʠʨʦʚʠʥʽ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɺʤʽʩʪ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʪʘʢʠʤ ʫ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ɯ ˇʘʪʫʥʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 3.1-3.3. 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʪʘʙʣ. 3.1, ʜʦʩʣʽʜʥʽ ʇʇɿʇ ʽ ʇʇʐ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʟʘ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ. ʊʘʢ, 

ʇʇɿʇ ʧʝʨʝʚʘʞʘʶʪʴ ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ ʥʘ 19,8%, ʪʦʜʽ ʷʢ ʫ 

ʇʇʐ ʾʭ ʚʤʽʩʪ ʫ 2,6 ʨʘʟʠ ʤʝʥʰʠʡ.  

ɺʠʜʥʦ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʥʽ ʚʠʜʠ ʩʠʨʦʚʠʥʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʝʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʞʠʨʫ. ʋ ʧʣʘʩʪʽʚʮʷʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʣʠʟʴʢʠʡ ʜʦ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʘ ʫ ʧʦʨʦʰʢʫ 

ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ï ʚʠʱʠʡ ʫ 2,7 ʨʘʟʠ. ɺʽʜʦʤʦ, ʱʦ ʩʝʨʝʜ ʣʽʧʽʜʽʚ ʰʠʧʰʠʥʠ  
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ʧʝʨʝʚʘʞʘʶʪʴ ʥʝʟʘʤʽʥʥʽ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ɤ-6 ʪʘ ɤ-3 ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʣʽʥʦʣʝʚʘ ʽ 

ʣʽʥʦʣʝʥʦʚʘ, ʘ ʪʘʢʦʞ ʤʦʥʦʥʝʥʘʩʠʯʝʥʘ ʦʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ. ʊʘʢʦʞ ʫ ʦʣʽʾ ʰʠʧʰʠʥʠ 

ʧʨʠʩʫʪʥʽʡ ɓ-ʩʠʪʦʩʪʝʨʦʣ [153, 184]. 

 

ʊʘʙʣʠʮʷ 3.1 

ɺʤʽʩʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʧʰʝʥʠʯʥʦʤʫ ʙʦʨʦʰʥʽ, 

ʧʣʘʩʪʽʚʮʷʭ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

(n=3, P Ó 0,95, ů=3é5%)  

ʈʝʯʦʚʠʥʠ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʨʝʯʦʚʠʥʠ ʚ ʩʠʨʦʚʠʥʽ, ʛ/100ʛ 

ɹʦʨʦʰʥʦ 

ʧʰʝʥʠʯʥʝ 

ɯ ˇʘʪʫʥʢʫ 

ʇʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʇʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 

ɹʽʣʢʠ 10,6 12,7 4,1 

ɾʠʨʠ 1,3 1,4 3,5 

ɺʫʛʣʝʚʦʜʠ 73,2 68,0 59,3 

ʫ ʪ. ʯ. ʤʦʥʦ-, 

ʜʠʩʘʭʘʨʠʜʠ 
1,8 6,0 14,8 

ʂʨʦʭʤʘʣʴ 67,1 55,0 0,3 

ʅʝʢʨʦʭʤʘʣʴʥʽ 

ʧʦʣʽʩʘʭʘʨʠʜʠ 
2,4 7,0 44,2 

ʫ ʪ. ʯ. 

ʛʝʤʽʮʝʣʶʣʦʟʠ 
2,1 4,9 4,1 

ʮʝʣʶʣʦʟʘ 

(ʢʣʽʪʢʦʚʠʥʘ) 
0,3 2,1 32,0 

ʧʝʢʪʠʥʦʚʽ 

ʨʝʯʦʚʠʥʠ 
ʩʣ. ʩʣ. 8,1 

ʃʽʛʥʽʥ ï 1,1 16,0 

 

ʇʝʨʝʚʘʞʘʶʯʦʶ ʩʢʣʘʜʦʚʦʶ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʚʠʜʽʚ 

ʩʠʨʦʚʠʥʠ ʻ ʚʫʛʣʝʚʦʜʠ, ʧʨʦʪʝ ʾʭ ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʤʽʩʪʷʪʴ ʫ 3,3 ʨʘʟʠ ʚʠʱʠʡ ʚʤʽʩʪ ʤʦʥʦ- ʪʘ ʜʠʩʘʭʘʨʠʜʽʚ, ʥʘ 18,0% ʥʠʞʯʠʡ ʚʤʽʩʪ 

ʢʨʦʭʤʘʣʶ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʡʦʛʦ ʛʽʜʨʦʣʽʟʦʤ ʧʽʜ ʜʽʻʶ ʘʢʪʠʚʥʠʭ ʘʤʽʣʘʟ ʧʽʜ ʯʘʩ 

ʧʨʦʨʦʱʫʚʘʥʥʷ ʪʘ ʩʧʨʠʯʠʥʷʻ ʥʘʢʦʧʠʯʝʥʥʷ ʮʫʢʨʽʚ [114, 258]. ʂʽʣʴʢʽʩʪʴ ʮʫʢʨʽʚ ʫ 
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ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘʡʙʽʣʴʰʘ ʩʝʨʝʜ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʧʝʨʝʚʠʱʫʻ 

ʪʘʢʫ ʫ ʙʦʨʦʰʥʘ ʪʘ ʇʇɿʇ ʫ 8,2 ʪʘ 2,5 ʨʘʟʠ, ʪʦʜʽ ʷʢ ʢʨʦʭʤʘʣʶ ʚʽʥ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʤʽʩʪʠʪʴ. 

ʇʇɿʇ ʽ ʇʇʐ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʪʘ ʚʽʜ ʙʦʨʦʰʥʘ ʟʘ ʚʤʽʩʪʦʤ 

ʥʝʢʨʦʭʤʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ (ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ). ʋ ʧʣʘʩʪʽʚʮʷʭ, ʷʢ ʽ ʚ ʙʦʨʦʰʥʽ, 

ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʝʤʽʮʝʣʶʣʦʟʘʤʠ (ʧʝʨʝʚʘʞʥʦ ʘʨʘʙʽʥʦʢʩʠʣʘʥʘʤʠ) ʽ ʮʝʣʶʣʦʟʦʶ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʫ ʇʇɿʇ ʫ 2,9 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʙʦʨʦʰʥʽ ʧʰʝʥʠʯʥʦʤʫ, 

ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʾʭ ʦʪʨʠʤʫʶʪʴ ʟ ʮʽʣʦʛʦ ʟʝʨʥʘ. ɺʤʽʩʪ ʥʝʢʨʦʭʤʘʣʴʥʠʭ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʫ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʚʠʱʠʡ, ʥʽʞ ʫ ʙʦʨʦʰʥʽ ʪʘ ʇʇɿʇ, ʫ 

18,4 ʪʘ 6,3 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ. ʋ ʇʇʐ ʥʝʢʨʦʭʤʘʣʴʥʽ ʧʦʣʽʩʘʭʘʨʠʜʠ ʟʜʝʙʽʣʴʰʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʮʝʣʶʣʦʟʦʶ (32,0%), ʷʢʘ ʻ ʧʝʨʝʚʘʞʘʶʯʦʶ ʬʨʘʢʮʽʻʶ ʚʫʛʣʝʚʦʜʽʚ. ɼʦ 

ʪʦʛʦ ʞ ʇʇʐ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʽ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʤʽʩʪʠʪʴ 8,1% ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ.  

ʇʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʣʽʛʥʽʥʫ (16,0%) 

ï ʙʽʦʧʦʣʽʤʝʨʫ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʥʝʨʦʟʯʠʥʥʠʭ ʭʘʨʯʦʚʠʭ 

ʚʦʣʦʢʦʥ  ̔ʥʝ ʧʝʨʝʪʨʘʚʣʶʻʪʴʩʷ ʚ ʪʨʘʚʥʦʤʫ ʪʨʘʢʪʽ ʣʶʜʠʥʠ [259, 260]. ʇʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʣʽʛʥʽʥ, ʘʣʝ ʫ ʟʥʘʯʥʦ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ. 

ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʇʇɿʇ, ʫʨʘʭʦʚʫʶʯʠ ʥʝʢʨʦʭʤʘʣʴʥʽ 

ʧʦʣʽʩʘʭʘʨʠʜʠ ʽ ʣʽʛʥʽʥ, ʩʢʣʘʜʘʻ 8,1%, ʘ ʫ ʇʇʐ ï 60,2%, ʱʦ ʚʠʱʝ, ʥʽʞ ʫ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʫ 7,4 ʽ 25,1 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʦ ʩʢʣʘʜ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʙʽʣʢʽʚ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ, ʘ ʪʘʢʦʞ ʙʦʨʦʰʥʘ ʧʰʝʥʠʯʥʦʛʦ ɯ ˇʘʪʫʥʢʫ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʭʣʽʙʘ (ʪʘʙʣ. 3.2). 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʫʻ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʚʤʽʩʪʦʤ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʙʽʣʢʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʰʝʥʠʯʥʦʛʦ 

ʙʦʨʦʰʥʘ ʷʢ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʢʨʝʤʠʭ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʪʘʢ ʽ ʟʘ ʙʽʦʣʦʛʽʯʥʦʶ 

ʮʽʥʥʽʩʪʶ. ʇʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ ɯ ̌ʘʪʫʥʢʫ ʤʘʻ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʩʽʨʢʦʚʤʽʩʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ (ʤʝʪʽʦʥʽʥ + ʮʠʩʪʠʥ) ʪʘ ʘʨʦʤʘʪʠʯʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ (ʬʝʥʽʣʘʣʘʥʽʥ + 
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ʪʠʨʦʟʠʥ), ʘʣʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʝʬʽʮʠʪʦʤ ʣʽʟʠʥʫ, ʷʢʠʡ ʻ ʧʝʨʰʦʶ ʣʽʤʽʪʫʶʯʦʶ 

ʘʤʽʥʦʢʠʩʣʦʪʦʶ. 

ʊʘʙʣʠʮʷ 3.2 

ʉʢʣʘʜ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʙʽʣʢʽʚ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʧʣʘʩʪʽʚʮʽʚ ʟ̔ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

 

ɸʤʽʥʦʢʠʩʣʦʪʠ 

ʇʰʝʥʠʯʥʝ 

ʙʦʨʦʰʥʦ ɯ 

ˇʘʪʫʥʢʫ 

ʇʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʇʦʨʦʰʦʢ ʟ 

ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 

ɽʪʘʣʦʥ 

ʌɸʆ/ 

ɺʆʆɿ, 

ʙʽʣʢʘ [224] 

ʤʛ/ʛ 

ʙʽʣʢʘ 

ʩʢʦʨ, 

% 

ʤʛ/ʛ 

ʙʽʣʢʘ 

ʩʢʦʨ, 

% 

ʤʛ/ʛ 

ʙʽʣʢʘ 

ʩʢʦʨ, 

% 
ʤʛ/ʛ ʙʽʣʢʘ 

ɺʘʣʽʥ  47,2 121,0 47,0 120,5 31,5 80,8 39,0 

ɯʟʦʣʝʡʮʠʥ  48,1 160,3 48,3 161,0 52,0 173,3 30,0 

ʃʝʡʮʠʥ  78,3 132,7 78,9 133,7 22,0 37,3 59,0 

ʃʽʟʠʥ  27,0 60,0 34,6 76,9 28,0 62,2 45,0 

ʊʨʝʦʥʽʥ  28,3 123,0 29,1 126,5 35,0 152,2 23,0 

ʎʠʩʪʠʥ+ 

ʄʝʪʽʦʥʽʥ 
34,3 155,9 34,5 156,8 35,9 163,2 22,0 

ʌʝʥʽʣʘʣʘʥʽʥ+ 

ʊʠʨʦʟʠʥ 
67,9 178,7 68,1 179,2 48,0 126,3 38,0 

ʉʫʤʘ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʽʩʣʦʪ 
331,1   340,5  252,4  

ʇʝʨʰʘ ʣʽʤʽʪʫʶʯʘ 

ʘʤʽʥʦʢʠʩʣʦʪʘ 
ʣ̔ ʟʠʥ ʣʽʟʠʥ ʣʝʡʮʠʥ   

ʉʢʦʨ ʧʝʨʰʦʾ 

ʣʽʤʽʪʫʶʯʦʾ 

ʘʤʽʥʦʢʠʩʣʦʪʠ 

(AAS), % 

60,0 76,9 37,3  

ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ 

ʩʢʦʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʝʨʝʪʨʘʚʥʦʩʪʽ 

ʙʽʣʢʘ (PDCAAS), % 

48,0 61,5 29,8  

ʂʦʝʬʽʮʽʻʥʪ 

ʫʪʠʣʽʪʘʨʥʦʩʪʽ (U), 

ʯʘʩʪʢʘ ʦʜ. 

0,45 0,56 0,33  

ʂʦʝʬʽʮʽʻʥʪ ʨʽʟʥʠʮʽ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʩʢʦʨʽʚ, (ʂʈɸʉ), % 

73,1 59,5 76,3  

ʇʦʪʝʥʮʽʡʥʘ 

ʙʽʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ 

(ɹʎʧ) ʙʽʣʢʘ, % 

26,9 40,5 23,7  
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ʎʝ ʚʠʟʥʘʯʘʻ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ ʣʽʟʽʥʫ ʥʘ ʨʽʚʥʽ 60% ʽ ʩʢʦʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʙʽʣʢʘ PDCAAS 48,0%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʝʨʝʜʥʶ ʷʢʽʩʪʴ ʙʽʣʢʘ ʪʘ 

ʡʦʛʦ ʥʝʧʦʚʥʫ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ.  

ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ 

ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ  

ɯ ˇʘʪʫʥʢʫ. ɺʦʥʠ ʤʽʩʪʷʪʴ 34,6 ʤʛ/ʛ ʣʽʟʠʥʫ, 29,1 ʤʛ/ʛ ʪʨʝʦʥʽʥʫ ʪʘ 34,5 ʤʛ/ʛ 

ʩʽʨʢʦʚʤʽʩʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ. 

ʃʽʤʽʪʫʶʯʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʣʽʟʠʥ, ʧʨʦʪʝ ʡʦʛʦ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ 

ʩʪʘʥʦʚʠʪʴ 76,9%, ʘ ʧʦʢʘʟʥʠʢ PDCAAS ï 61,5%, ʱʦ ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʦʨʦʰʥʘ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʦʮʝʩ ʧʨʦʨʦʱʫʚʘʥʥʷ 

ʟʝʨʥʘ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʜʝʬʽʮʠʪʫ ʣʽʟʠʥʫ, ʧʦʢʨʘʱʝʥʥʶ ʙʘʣʘʥʩʫ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʧʽʜʚʠʱʝʥʥʶ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʙʽʣʢʘ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ 

ʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʫʪʠʣʽʪʘʨʥʦʩʪʽ ʙʽʣʢʘ (U = 0,56). 

ʇʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʤʘʻ ʤʝʥʰ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ 

ʧʨʦʬʽʣʴ ʧʦʨʽʚʥʷʥʦ ʟ ʧʣʘʩʪʽʚʮʷʤʠ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʟʥʘʯʥʠʡ ʚʤʽʩʪ ʦʢʨʝʤʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʪʘʢʠʭ ʷʢ ʽʟʦʣʝʡʮʠʥ, ʪʨʝʦʥʽʥ ʽ ʩʽʨʢʦʚʤʽʩʥʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʨʠʪʠʯʥʠʡ ʜʝʬʽʮʠʪ ʣʝʡʮʠʥʫ, ʷʢʠʡ ʻ ʧʝʨʰʦʶ 

ʣʽʤʽʪʫʶʯʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ. ʎʝ ʟʫʤʦʚʣʶʻ ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ  

ʩʢʦʨ ï 37,3% ʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʙʽʣʢʘ ʩʪʘʥʦʚʠʪʴ 29,8%, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʙʽʣʢʘ, ʷʢ ʜʞʝʨʝʣʘ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʭʘʨʯʦʚʦʛʦ ʧʨʦʪʝʾʥʫ. 

ɿʘʛʘʣʦʤ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʚʠʱʫ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʤʘʻ ʙʽʣʦʢ 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ ʟʘ ʨʘʭʫʥʦʢ ʥʘʡʢʨʘʱʦʛʦ ʙʘʣʘʥʩʫ ʘʤʽʥʦʢʠʩʣʦʪ ʽ 

ʥʘʡʚʠʱʦʛʦ ʧʦʢʘʟʥʠʢʘ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʙʽʣʢʘ 

(PDCAAS). ɹ̔ ʣʦʢ ʰʠʧʰʠʥʠ ʻ ʥʝʟʙʘʣʘʥʩʦʚʘʥʠʤ ʽ ʤʘʻ ʥʝʚʠʩʦʢʫ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ 

ʯʝʨʝʟ ʨʽʟʢʦ ʚʠʨʘʞʝʥʫ ʣʽʤʽʪʫʶʯʫ ʘʤʽʥʦʢʠʩʣʦʪʫ. ʂʦʝʬʽʮʽʻʥʪ ʨʽʟʥʠʮʽ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ (ʂʈɸʉ) ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʝʪʘʣʦʥʥʦʛʦ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʻ ʰʠʧʰʠʥʦʚʠʡ ʧʦʨʦʰʦʢ (76,3%), ʪʦʜʽ ʷʢ 

ʙʦʨʦʰʥʦ (73,1%) ʽ ʧʣʘʩʪʽʚʮʽ (59,5%) ʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 
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ʧʦʢʘʟʥʠʢʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʘʱʫ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʾʭʥʴʦʛʦ ʙʽʣʢʘ ʪʘ ʜʝʱʦ ʚʠʱʫ 

ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ. 

ʍʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʭʣʽʙʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʣʶʻʪʴʩʷ ʚʤʽʩʪʦʤ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʽʪʘʤʽʥʽʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʫ 

ʩʠʨʦʚʠʥʽ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʡʦʛʦ ʨʝʮʝʧʪʫʨʠ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʢʘʟʘʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʜʦʩʣʽʜʥʽʡ ʩʠʨʦʚʠʥʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 3.3.  

 

ʊʘʙʣʠʮʷ 3.3 

ɺʤʽʩʪ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʰʝʥʠʯʥʦʤʫ ʙʦʨʦʰʥʽ, ʧʣʘʩʪʽʚʮʷʭ  

ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ  

(n=3, P Ó 0,95, ů=3é5%)  

ʈʝʯʦʚʠʥʠ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʨʝʯʦʚʠʥʠ ʚ ʩʠʨʦʚʠʥʽ 

ɹʦʨʦʰʥʦ 

ʧʰʝʥʠʯʥʝ 

ɯ ˇʘʪʫʥʢʫ  

ʇʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʇʦʨʦʰʦʢ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʄʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, 

ʤʛ/100 ʛ 

 

ʅʘʪʨʽʡ (Na) 12,0 35,2 14,2 

ʂʘʣʴʮʽʡ (Ca) 24,0 55,0 335 

ʂʘʣʽʡ (K) 176,0 450,0  1050 

ʄʘʛʥʽʡ (Mg) 44,0 180,0 145 

ʌʦʩʬʦʨ (P) 115,0 490,0 80 

ɿʘʣʽʟʦ (Fe) 2,1 5,8  2,7 

ɿʦʣʴʥʽʩʪʴ, %  1,5 2,1 4,1 

ɺʽʪʘʤʽʥʠ, ʤʛ/100 ʛ  

ʪʦʢʦʬʝʨʦʣʠ (ɽ) 1,3 4,8 17,4 

ʪʽʘʤʽʥ (ɺ1) 0,3 0,7 1,1 

ʨʠʙʦʬʣʘʚʽʥ (ɺ2) 0,1 0,4 0,3 

ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ (ʈʈ) 2,2 6,8 1,3 

ʚʽʪʘʤʽʥ (ʉ) ï 0,9  280,0  

ʢʘʨʦʪʠʥʦʾʜʠ  ʩʣ. 0,1 29 
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ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 3.3 ʜʘʥʠʭ, ʇʇɿʇ ʽ ʇʇʐ ʧʝʨʝʚʠʱʫʶʪʴ 

ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ ʟʘ ʚʤʽʩʪʦʤ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʥʘʪʨʽʶ, ʢʘʣʴʮʽʶ, ʢʘʣʽʶ ʪʘ ʟʘʣʽʟʘ ï ʚʽʜʧʦʚʽʜʥʦ ʫ 2,9; 2,3; 2,6 ʪʘ 2,8 

ʨʘʟʠ. ʅʘʡʙʽʣʴʰʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʘ ʚʤʽʩʪʦʤ ʤʘʛʥʽʶ ʪʘ ʬʦʩʬʦʨʫ, ʷʢʠʭ 

ʫ ʇʇɿʇ ʫ 4,1 ʪʘ 4,3 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʙʦʨʦʰʥʽ. ɺʠʱʘ ʤʽʥʝʨʘʣʴʥʘ ʮʽʥʥʽʩʪʴ ʇʇɿʇ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʟʫʤʦʚʣʝʥʘ ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ. ʇʦ-ʧʝʨhʝ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʧʣʘʩʪʽʚʮʽ ʤʽʩʪʷʪʴ ʫʩʽ ʘʥʘʪʦʤʽʯʥʽ ʯʘʩʪʠʥʠ ʟʝʨʥʘ, 

ʚʢʣʶʯʘʶʯʠ ʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʦ-ʜʨʫʛʝ, ʧʽʜ ʯʘʩ ʥʘʙʨʷʢʘʥʥʷ ʧʝʨʝʜ ʧʨʦʨʦʱʫʚʘʥʥʷʤ ʟʝʨʥʦ ʧʦʛʣʠʥʘʻ ʤʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ ʟ ʚʦʜʠ, ʚ ʢ̫ʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʦʯʫʚʘʥʥʷ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ 

ʧʨʦʨʦʱʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʟʦʢʨʝʤʘ ʢʘʣʽʡ, ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ ʽ ʟʘʣʽʟʦ, ʧʽʜ 

ʜʽʻʶ ʬʝʨʤʝʥʪʫ ʬʽʪʘʟʠ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʟ ʬʽʪʘʪʽʚ (ʩʦʣʝʡ ʬʽʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ), ʱʦ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ [116, 117]. 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ 

ʢʘʣʴʮʽʻʤ, ʢʘʣʽʻʤ ʽ ʤʘʛʥʽʻʤ, ʚʤʽʩʪ ʷʢʠʭ ʫ ʥʴʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʫ 14,0; 6,0 ʪʘ 3,3 ʨʘʟʠ 

ʚʠʱʠʡ, ʥʽʞ ʫ ʧʰʝʥʠʯʥʦʤʫ ʙʦʨʦʰʥʽ. 

ʇʇɿʇ ʪʘ ʇʇʐ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʦʶ ʚʽʪʘʤʽʥʥʦʶ ʮʽʥʥʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ. ʊʘʢ, ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʱʠʤ ʫ 3,7 ʨʘʟʠ ʚʤʽʩʪʦʤ ʪʦʢʦʬʝʨʦʣʽʚ, ʫ 2,3 ʨʘʟʠ ï ʪʽʘʤʽʥʫ, ʫ 4,0 

ʨʘʟʠ ï ʨʠʙʦʬʣʘʚʽʥʫ, ʫ 3,1 ʨʘʟʠ ï ʚʽʪʘʤʽʥʫ ʈʈ. 

ʇʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʫ ʟʝʨʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʪʘʤʽʥ ʉ, ʧʨʦʪʝ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ 

ʻ ʥʝʟʥʘʯʥʦʶ ʟ ʦʛʣʷʜʫ ʥʘ ʚʩʪʘʥʦʚʣʝʥʫ ʥʦʨʤʫ ʩʧʦʞʠʚʘʥʥʷ ʮʴʦʛʦ ʚʽʪʘʤʽʥʫ (70é80 

ʤʛ/ʜʦʙʫ) [261]. ʊʘʢʦʞ ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʤʽʩʪʪ̫ʴ 

ʧʦʣʽʬʝʥʦʣʠ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʫ ʧʰʝʥʠʯʥʦʤʫ ʙʦʨʦʰʥʽ. 

ɺʤʽʩʪ ʪʦʢʦʬʝʨʦʣʽʚ ʫ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʻ ʥʘʡʙʽʣʴʰʠʤ ʩʝʨʝʜ  

ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʽ ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 

ʧʰʝʥʠʯʥʦʤʫ ʙʦʨʦʰʥʽ ʫ 13,4 ʨʘʟʠ. ʊʘʢʦʞ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ, 

ʧʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʤʽʩʪʠʪʴ ʫ 3,7 ʪʘ 3,0 ʨʘʟʠ ʙʽʣʴʰʝ ʪʽʘʤʽʥʫ ʽ ʨʠʙʦʬʣʘʚʽʥʫ 

ʚʽʜʧʦʚʽʜʥʦ, ʪʦʜʽ ʷʢ ʚʤʽʩʪ ʥʽʢʦʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʥʴʦʤʫ ʻ ʜʝʱʦ ʥʠʞʯʠʤ. ɼʦ ʩʢʣʘʜʫ 
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ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʪʘʢʦʞ ʚʭʦʜʠʪʴ ʢʘʨʦʪʠʥʦʾʜʠ, ʷʢʽ, ʷʢ ʚʽʜʦʤʦ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ɓ-ʢʘʨʦʪʠʥʦʤ, ʣʽʢʦʧʽʥʦʤ, ʣʶʪʝʾʥʦʤ, ʟʝʘʢʩʘʥʪʠʥʦʤ [178, 179]. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʻ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ 

(ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ) ï ʧʦʪʫʞʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ. ʋ 

ʰʠʧʰʠʥʦʚʦʤʫ ʧʦʨʦʰʢʫ ʡʦʛʦ ʚʤʽʩʪ ʩʢʣʘʜʘʻ 280 ʤʛ/100 ʛ. ʋ ʭʣʽʙʦʧʝʯʝʥʥʽ 

ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ ʚ ʦʢʠʩʥʝʥʽʡ ʬʦʨʤʽ (ʜʝʛʽʜʨʦʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ) ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʧʦʣʽʧʰʫʚʘʯ ʦʢʠʩʥʦʾ ʜʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ [25]. ʆʪʞʝ, ʧʦʨʷʜ ʽʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʝʬʝʢʪʦʤ ʚʽʜ ʜʦʜʘʚʘʥʥʷ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ 

ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ. 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʩʠʨʦʚʠʥʘ ʤʘʻ ʟʥʘʯʥʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʧʦʪʝʥʮʽʘʣ. ɺʽʜʦʤʦ, 

ʱʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʻʤʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ ʩʫʤʘʨʥʦʶ ʜʽʻʶ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, 

ʚʽʪʘʤʽʥʽʚ C ʽ E, ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʘ ʽʥʰʠʭ ʚʽʜʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʽ ʛʘʣʴʤʫʚʘʥʥʷ ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʦʪʝ 

ʥʘʡʙʽʣʴʰ ʨʝʘʢʮʽʡʥʦ ʘʢʪʠʚʥʦʶ ʛʨʫʧʦʶ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʻ ʧʦʣʽʬʝʥʦʣʠ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʣʝʛʢʦ ʚʽʜʜʘʶʪʴ ʝʣʝʢʪʨʦʥʠ, ʩʪʘʙʽʣʽʟʫʶʪʴ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʟʘ 

ʨʘʭʫʥʦʢ ʘʨʦʤʘʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʫʪʚʦʨʶʶʪʴ ʤʘʣʦʨʝʘʢʮʽʡʥʽ ʨʘʜʠʢʘʣʴʥʽ ʬʦʨʤʠ. 

ʊʦʤʫ ʚʚʘʞʘʻʪʴʩʷ [262], ʱʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʻʤʥʽʩʪʴ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ 

60é80% ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʣʽʬʝʥʦʣʴʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

ɼʦʩʣʽʜʥʘ ʩʠʨʦʚʠʥʘ ʤʘʻ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʚʤʽʩʪʦʤ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽ 

ʧʦʢʘʟʥʠʢʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʻʤʥʦʩʪʽ (ʪʘʙʣ. 3.4). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, 

ʱʦ ʧʦʨʦʰʦʢ ʟ̔ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʤʽʩʪʠʪʴ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʬʝʥʦʣʴʥʽ 

ʨʝʯʦʚʠʥʠ ï 23,80 ʤʛ ɽɻʂ/ʛ. ɺʽʜʦʤʦ, ʱʦ ʩʝʨʝʜ ʧʦʣʽʬʝʥʦʣʽʚ ʰʠʧʰʠʥʦʚʠʭ ʧʣʦʜʽʚ 

ʜʦʤʽʥʫʶʪʴ ʬʣʘʚʦʥʦʾʜʠ, ʦʩʥʦʚʥʫ ʯʘʩʪʢʫ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ ʢʘʪʝʭʽʥʠ, ʨʫʪʠʥ ʽ 

ʢʚʝʨʮʝʪʠʥ-3-O-ʛʣʶʢʦʟʠʜ, ʷʢʽ ʻ ʘʢʪʠʚʥʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ. ʊʘʢʦʞ ʫ ʰʠʧʰʠʥʽ 

ʥʘʷʚʥʽ ʘʥʦʮʽʘʥʠ ʪʘ ʬʝʥʦʣʴʥʽ ʢʠʩʣʦʪʠ ï ʛʘʣʦʚʘ, ʧʨʦʪʦʢʘʪʝʭʦʚʘ, ʭʣʦʨʦʛʝʥʦʚʘ, 

ʛʽʜʨʦʢʩʠʙʝʥʟʦʡʥʘ, ʢʘʚʦʚʘ ʪʘ ʬʝʨʫʣʦʚʘ ʢʠʩʣʦʪʠ, ʷʢʽ ʟʜʘʪʥʽ ʧʦʩʠʣʶʚʘʪʠ ʟʘʛʘʣʴʥʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ [151, 153, 174, 177]. 

ʂʽʣʴʢʽʩʪʴ ʧʦʣʽʬʝʥʦʣʽʚ ʫ ʧʣʘʩʪʽʚʮʷʭ ̔ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʥʘʙʘʛʘʪʦ 

ʤʝʥʰʘ, ʥʽʞ ʫ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʦʥʠ ʧʝʨʝʚʘʞʥʦ 
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ʬʝʨʫʣʦʚʦʶ, ʭʣʦʨʘʛʝʥʦʚʦʶ, ʢʦʬʝʾʥʦʚʦʶ, ʧʦʭʽʜʥʠʤʠ ʙʝʥʟʦʡʥʦʾ ʪʘ ʢʦʨʠʯʥʦʾ 

ʢʠʩʣʦʪ, ʬʣʘʚʦʥʦʾʜʘʤʠ [263].  

 

ʊʘʙʣʠʮʷ. 3.4  

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʻʤʥʽʩʪʴ ʪʘ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʧʦʣʽʬʝʥʦʣʽʚ ʫ ʧʣʘʩʪʽʚʮʷʭ  

ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

(n=3, P Ó 0,95, ů=3é5%) 

ɿʨʘʟʦʢ 

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ 

ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ,  

ʤʛ ɽɻʂ/ʛ  

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ 

ʻʤʥʽʩʪʴ, ʤʛ ɽɻʂ/ ʛ  

ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ  
1,20 1,50 

ʇʦʨʦʰʦʢ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 
23,80 36,40 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʤʘʻ ʟʥʘʯʥʦ ʚʠʱʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʻʤʥʽʩʪʴ (23,80 ʤʛ ɽɻʂ/ʛ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʣʘʩʪʽʚʮʷʤʠ ʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ (1,20 ʤʛ ɽɻʂ/ʛ) ʽ ʤʘʡʞʝ ʫ 20 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʦʩʪʘʥʥʽʭ. 

ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʟʫʤʦʚʣʝʥʠʡ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʫ ʧʣʦʜʘʭ ʰʠʧʰʠʥʠ ʨʝʯʦʚʠʥ, ʱʦ ʻ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʣʽʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʘ ʪʘʢʦʞ ʘʩʢʦʨʙʽʥʦʚʘ 

ʢʠʩʣʦʪʘ, ʪʦʢʦʬʝʨʦʣ ʪʘ ʢʘʨʦʪʠʥʦʾʜʠ, ʷʢʽ ʤʘʶʪʴ ʚʠʨʘʞʝʥʽ ʚʽʜʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ. ʅʘʪʦʤʽʩʪʴ ʫ ʧʣʘʩʪʽʚʮʷʭ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʻʤʥʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʣʽʬʝʥʦʣʽʚ ʪʘ ʬʝʨʤʝʥʪʽʚ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʾ ʜʽʾ, ʷʢʽ ʘʢʪʠʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧʨʦʨʦʱʫʚʘʥʥʷ. 

ʆʪʞʝ, ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʘ 

ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʢʨʽʤ ʪʦʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʦʶ 

ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ ʙʽʣʢʘ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʩʫʤʽʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ. 
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3.2. ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ  

 

ʋ ʧʨʦʮʝʩʽ ʪʽʩʪʦʫʪʚʦʨʝʥʥʷ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʜʠʩʧʝʨʩʥʽʩʪʴ ʩʠʨʦʚʠʥʠ 

ʪʘ ʾʾ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ɺʇɿ), ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ, ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʪʨʘʪʠ ʧʽʜ ʯʘʩ ʚʠʧʽʢʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ ʪʦʱʦ. ɺʦʜʥʦʯʘʩ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʽʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʩʠʨʦʚʠʥʠ. ʆʪʞʝ, ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʥʠʭ ʜʦʙʘʚʦʢ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

ʥʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʢʘʟʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʠʩʧʝʨʩʥʦʩʪʽ ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. 3.5.  

ʊʘʙʣʠʮʷ 3.5 

ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʙʦʨʦʰʥʘ ʧʰʝʥʠʯʥʦʛʦ ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫ 

 ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ  

(n=3, P Ó 0,95,  ů=3é5%) 

ʈʦʟʤʽʨʠ ʯʘʩʪʦʯʦʢ, 

ʤʢʤ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʢʦʞʥʦʾ ʬʨʘʢʮʽʾ, % 

ɹʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ  

ɯ ̌ʘʪʫʥʢʫ 

ʇʦʨʦʰʦʢ ʟ̔ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 

>970 - 5,0 

>600Ò970 - 6,0 

>350Ò600 - 8,0 

>240Ò350 - 8,0 

>220Ò240 2,0 15,0 

>160Ò220 10,0 20,0 

>132Ò160 5,0 16,0 

>100Ò132 23,0 10,0 

Ò56 60,0 12,0 
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ɸʥʘʣʽʟ ʬʨʘʢʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʤʫ ʩʢʣʘʜʽ ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ 

ʙʦʨʦʰʥʦʤ ɯ ̌ ʘʪʫʥʢʫ. ɹʦʨʦʰʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ 

ʬʨʘʢʮʽʾ, ʟʦʢʨʝʤʘ ʯʘʩʪʠʥʦʢ ʨʦʟʤʽʨʦʤ Ò56 ʤʢʤ, ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 60%, ʪʦʜʽ ʷʢ 

ʫ ʧʦʨʦʰʢʫ ʰʠʧʰʠʥʠ ʮʷ ʬʨʘʢʮʽʷ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 12%. ʇʨʠ ʮʴʦʤʫ ʚʠʜʥʦ, ʱʦ 73% 

ʯʘʩʪʦʢ ʇʇʐ ʤʘʶʪʴ ʨʦʟʤʽʨʠ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʨʦʟʤʽʨʘʤ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

(56é240 ʤʢʤ). ɹʦʨʦʰʥʦ ʤʽʩʪʠʪʴ ʧʦʨʽʚʥʷʥʦ ʦʙʤʝʞʝʥʠʡ ʜʽʘʧʘʟʦʥ ʚʝʣʠʢʠʭ ʟʘ 

ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʯʦʢ: ʥʘʡʙʽʣʴʰʘ ʬʨʘʢʮʽʷ 220é240 ʤʢʤ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 2%, ʘ 

ʯʘʩʪʠʥʢʠ >160é220 ʤʢʤ ï 10%. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥɹ ʦʛʦ, ʧʦʨʦʰʦʢ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʤʘʻ ʟʥʘʯʥʦ ʛʨʫʙʽh ʫ ʩʪʨʫʢʪʫʨʫ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʦʟʤʽʨʽʚ ʯʘʩʪʦʯʦʢ. ʋ ʥʴʦʤʫ 

ʜʦʤʽʥʫʶʪʴ ʬʨʘʢʮʽʾ 160é220 ʤʢʤ (20%), 132é160 ʤʢʤ (16%) ʽ 220é240 ʤʢʤ 

(15%). ʊʘʢʦʞ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʯʘʩʪʦʯʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʨʘʢʮʽʷʤʠ ʟ ʨʦʟʤʽʨʘʤʠ Ò56 

(12%) ʪʘ 100é132 ʤʢʤ (10%). ʂʨʽʤ ʪʦʛʦ, ʫ ʧʦʨʦʰʢʫ ʰʠʧʰʠʥʠ ʤʽʩʪʠʪʴʩʷ 6% 

ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʯʘʩʪʦʯʦʢ ʟ ʨʦʟʤʽʨʘʤʠ 600é970 ʤʢʤ ʽ 5% ʟ ʨʦʟʤʽʨʘʤʠ ʧʦʥʘʜ  

970 ʤʢʤ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ ʚ ʙʦʨʦʰʥʽ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.6.  

ʊʘʙʣʠʮʷ 3.6 

ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

(n=3, P Ó 0,95, ů=3é5%) 

ʌʨʘʢʮʽʷ 

ʃʽʥʽʡʥʽ ʨʦʟʤʽʨʠ, 

(ʜʦʚʞʠʥʘ, ʰʠʨʠʥʘ, 

ʪʦʚʱʠʥʘ). ʄʤ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʄʘʩʦʚʘ 

ʯʘʩʪʢʘ,% 

ʎʽʣʽʩʥʽ ʪʘ ʚʝʣʠʢʽ 

ʧʣʘʩʪʽʚʮʽ 
Ó5Ĭ5Ĭ1é Ò8Ĭ10Ĭ1 

ɿʙʝʨʝʞʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʷʜʨʘ 
66,0 

ʇʦʜʨʽʙʥʝʥʽ 

ʧʣʘʩʪʽʚʮʽ 
Ò5Ĭ5Ĭ1 

ʏʘʩʪʢʦʚʦ ʟʨʫʡʥʦʚʘʥʽ 

ʯʘʩʪʠʥʢʠ 
32,0 

ɼʨʽʙʥʽ 

(ʙʦʨʦʰʥʠʩʪʽ) 

ʯʘʩʪʠʥʢʠ 

Ò1Ĭ1Ĭ1 
ɹʦʨʦʰʥʠʩʪʽ ʜʨʽʙʥʽ 

ʯʘʩʪʠʥʢʠ 
2,0 
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ɸʥʘʣʽʟ ʨʦʟʤʽʨʽʚ ʯʘʩʪʦʢ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ ʧʦʢʘʟʘʚ, ʱʦ 

ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ (66,0%) ʯʘʩʪʦʢ ʥʘʣʝʞʘʪʴ ʜʦ ʬʨʘʢʮʽʾ ʮʽʣʠʭ ʪʘ ʚʝʣʠʢʠʭ 

ʧʣʘʩʪʽʚʮʽʚ ʨʦʟʤʽʨʦʤ Ó5Ĭ5Ĭ1éÒ8Ĭ10Ĭ1. ʌʨʘʢʮʽʷ ʟ ʯʘʩʪʢʦʚʦ ʬʨʘʛʤʝʥʪʦʚʘʥʠʤʠ 

ʧʣʘʩʪʽʚʮʷʤʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʧʣʘʩʪʠʥʯʘʩʪʫ ʬʦʨʤʫ, ʩʢʣʘʜʘʻ 32,0%, ʪʦʜʽ ʷʢ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʘ ʬʨʘʢʮʽʷ ʟ ʜʨʽʙʥʠʤʠ ʙʦʨʦʰʥʠʩʪʠʤʠ ʯʘʩʪʦʯʢʘʤʠ ʩʢʣʘʜʘʻ  

ʙʣʠʟʴʢʦ 2,0%.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʦʰʦʢ ʰʠʧʰʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʝʱʦ ʙʽʣʴʰʠʤʠ 

ʨʦʟʤʽʨʘʤʠ ʯʘʩʪʠʥʦʢ ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʧʝʨʰʦʛʦ ʩʦʨʪʫ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ ʧʣʘʩʪʽʚʮʽ ʤʘʶʪʴ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ ʨʦʟʤʽʨʠ ʥʽʞ ʙʦʨʦʰʥʦ ʽ ʇʇʐ. ʎʝ ʟʫʤʦʚʣʶʻ 

ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʧʽʜ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʭʣʽʙʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʇʇɿʇ ʽ ʇʇʐ 

ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ. 3.1.  

  

ʈʠʩ. 3.1. ɺʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ: 1 ï ʙʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ 1 ˇʘʪʫʥʢʫ; 2 ï ʧʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ; 3 ï ʧʦʨʦʰʦʢ ʟ̔ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ɺʇɿ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨ 30, 60 ʪʘ 90Áʉ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ, ʧʦʯʘʪʢʦʚʠʤ ʝʪʘʧʘʤ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ 

ʢʨʦʭʤʘʣʶ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʽʚ ʚʠʨʦʙʽʚ ʥʘ 

ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʚʠʧʽʢʘʥʥʷ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ɺʇɿ) ʧʣʘʩʪʽʚʮʽʚ ʟ̔ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 30Áʉ 

ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 41,9 ʪʘ 13,0% 

ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ɺʇɿ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʥʘʡʚʠʱʠʤ ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ ʩʫʤʘʨʥʠʤ ʚʤʽʩʪʦʤ ʛʽʜʨʦʢʦʣʦʾʜʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʜʦ ʥʘʙʨʷʢʘʥʥʷ ʫ ʚʦʜʽ. ɼʦ ʪʦʛʦ 

ʞ, ʜʽʷ ʮʠʪʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʩʧʨʠʯʠʥʷʻ 

çʨʦʟʧʫʰʝʥʥʷè ʦʙʦʣʦʥʦʢ, ʧʦʣʝʛʰʫʻ ʜʠʬʫʟʽʶ ʚʦʣʦʛʠ. ɺʠʱʝ ʟʥʘʯʝʥʥʷ ɺʇɿ 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʙʦʨʦʰʥʦʤ ʧʦʚôʷʟʘʥʝ ʟ ʥʘʷʚʥʽʩʪʶ ʚ ʡʦʛʦ 

ʩʢʣʘʜʽ ʚʠʩʦʢʦʛʽʜʨʦʬʽʣʴʥʠʭ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʮʝʣʶʣʦʟʠ ʪʘ ʣʽʛʥʽʥʫ. 

ʍʦʯʘ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʦʩʪʘʥʥʽʭ ʩʫʪʪʻʚʦ ʥʠʞʯʘ, ʥʽʞ ʫ ʧʝʢʪʠʥʽʚ [264], 

ʧʝʚʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʡʤʦʚʽʨʥʦ, ʚʽʜʽʛʨʘʻ ʾʭ ʢʽʣʴʢʽʩʥʝ 

ʧʝʨʝʚʘʞʘʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 60Áʉ ʟʫʤʦʚʣʶʻ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ 

ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʥʘʙʨʷʢʘʥʥʷ ʪʘ ʧʦʯʘʪʢʦʤ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ ʢʨʦʭʤʘʣʶ ʫ ʙʦʨʦʰʥʽ ʪʘ 

ʧʣʘʩʪʽʚʮʷʭ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʘ ʪʘʢʦʞ ʥʝʢʨʦʭʤʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ 

ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ. ʇʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ɺʇɿ ʧʣʘʩʪʽʚʮʽʚ ʽ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟʨʦʩʪʘʻ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 25,6 ʽ 7,0%. 

ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 90Áʉ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ɺʇɿ) ʙʦʨʦʰʥʘ ʟʨʦʩʪʘʻ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ï ʫ 2,5 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʟʘ 30Áʉ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʧʨʦʮʝʩʦʤ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ ʢʨʦʭʤʘʣʶ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ 

ʧʦʛʣʠʥʘʥʥʷʤ ʚʦʣʦʛʠ. ʋ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʤʝʥʰʦʶ ʤʽʨʦʶ ï ʫ 1,7 ʨʘʟʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʯʘʩʪʢʦʚʠʤ ʛʽʜʨʦʣʽʟʦʤ 

ʢʨʦʭʤʘʣʶ ʧʽʜ ʜʽʻʶ ʘʤʽʣʘʟ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ. ɺʇɿ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ (ʟʘ 30Áʉ), ʟʨʦʩʪʘʻ ʫ 1,4 ʨʘʟʠ, ʱʦ 

ʧʝʨʝʚʘʞʥʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʜʘʣʴʰʠʤ ʥʘʙʨʷʢʘʥʥʷʤ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʦʩʢʽʣʴʢʠ 

ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʮʝʣʶʣʦʟʠ ʻ ʟʥʘʯʥʦ ʤʝʥʰʠʤ. 
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ɺʠʱʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ, ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʇʇɿʇ ʽ ʇʇʐ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʪʽʩʪʘ ʧʽʜ ʯʘʩ 

ʟʘʤʽʰʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʇʇɿʇ ʪʘ ʇʇʐ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.7. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʤʘʶʪʴ ʩʫʪʪʻʚʦ 

ʚʠʱʫ ʬʝʨʤʝʥʪʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʘ. ʊʘʢ, 

ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʇʇɿʇ ʫ 2,8 ʨʘʟʠ ʚʠʱʝ, ʥʽʞ ʫ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʘ 

ʟʘʛʘʣʴʥʘ ʘʤʽʣʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ï ʫ 3,5 ʨʘʟʠ. ʎʝ, ʦʯʝʚʠʜʥʦ, ʟʫʤʦʚʣʝʥʦ 

ʽʥʪʝʥʩʠʚʥʠʤ ʩʠʥʪʝʟʦʤ ʽ ʘʢʪʠʚʘʮʽʻʶ ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʽʜ ʯʘʩ 

ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ Ŭ-ʘʤʽʣʘʟʘ. 

ʊʘʙʣʠʮʷ 3.7 

ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

(n=3, P Ó 0,95, ů=3é5%) 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʬʝʨʤʝʥʪʫ, ʦʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ɹʦʨʦʰʥʦ 

ʧʰʝʥʠʯʥʝ  

ɯ ̌ ʘʪʫʥʢʫ 

ʇʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʇʦʨʦʰʦʢ ʟ̔ 

ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 

ʇʨʦʪʝʦʣʽʪʠʯʥʽ 

ʬʝʨʤʝʥʪʠ, 

ʤʛ ʘʟʦʪʫ/100 ʛ ʉʈ 

14,0 39,0 1,5 

ɸʤʽʣʦʣʽʪʠʯʥʽ 

ʬʝʨʤʝʥʪʠ, 

ʤʛ ʢʨʦʭʤʘʣʶ/ʛʦʜ 

98,0 338,1 

ï 

a-ʘʤʽʣʘʟʘ 21,0 107,1 ï 

b-ʘʤʽʣʘʟʘ 77,0 231,0 ï 

 

ɰʾ ʘʢʪʠʚʥʽʩʪʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ b-ʘʤʽʣʘʟʠ, ʟʨʦʩʪʘʻ 

ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʨʦʱʫʚʘʥʥʷ ʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʤʦʞʝ ʟʨʦʩʪʘʪʠ ʫ 3é30 ʨʘʟʽʚ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ [124]. ɺʠʩʦʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʇʇɿʇ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 
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ʪʽʩʪʦʚʽʡ ʩʠʩʪʝʤʽ ʟ ʾʭ ʜʦʜʘʚʘʥʥʷʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʇʇɿʇ, ʘʢʪʠʚʥʽʩʪʴ ʘʤʽʣʦʣʽʪʠʯʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʫ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʽ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ 

ʬʝʨʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʱʫ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʱʦ ʚʧʣʠʚʘʪʠʤʝ ʥʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ ʪʘ ʷʢʽʩʪʴ ʛʦʪʦʚʠʭ 

ʚʠʨʦʙʽʚ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʨʦʟʜʽʣʽ, ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 

ʩʪʘʪʪʷʭ ʪʘ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ [265ï268]. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 3 

1. ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ. ʇʇɿʇ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʤʽʩʪʷʪʴ ʥʘ 19,8% ʙʽʣʴʰʝ ʙʽʣʢʽʚ, ʫ 3,3 ʨʘʟʠ 

ʙʽʣʴʰʝ ʤʦʥʦ- ʽ ʜʠʩʘʭʘʨʠʜʽʚ ʪʘ ʥʘ 18,0% ʤʝʥʰʝ ʢʨʦʭʤʘʣʶ, ʪʦʜʽ ʷʢ ʇʇʐ ʤʽʩʪʠʪʴ 

ʫ 2,6 ʨʘʟʠ ʤʝʥʰʝ ʙʽʣʢʽʚ, ʫ 8,2 ʨʘʟʠ ʙʽʣʴʰʝ ʤʦʥʦ- ʽ ʜʠʩʘʭʘʨʠʜʽʚ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʤʽʩʪʠʪʴ ʢʨʦʭʤʘʣʶ. ʆʙʠʜʚʽ ʜʦʙʘʚʢʠ ʻ ʮʽʥʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ: ʫ 

ʇʇɿʇ ʾʭ ʚʤʽʩʪ ʫ 2,9 ʨʘʟʠ ʚʠʱʠʡ, ʥʽʞ ʫ ʙʦʨʦʰʥʽ, ʧʨʠʯʦʤʫ ʧʝʨʝʚʘʞʘʶʪʴ 

ʛʝʤʽʮʝʣʶʣʦʟʠ ʪʘ ʮʝʣʶʣʦʟʘ; ʫ ʇʇʐ ʚʤʽʩʪ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ 

ʙʦʨʦʰʥʘ ʫ 25,1 ʨʘʟʠ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʦʥʠ ʧʝʨʝʚʘʞʥʦ ʮʝʣʶʣʦʟʦʶ, ʣʽʛʥʽʥʦʤ ʪʘ 

ʧʝʢʪʠʥʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɹʽʣʢʠ ʇʇɿʇ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʦʶ ʙʽʦʣʦʛʽʯʥʦʶ 

ʮʽʥʥʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ ʙʽʣʢʘʤʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʪʘ ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʡʚʠʱʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ ʣʽʤʽʪʫʶʯʦʾ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʣʽʟʠʥʫ, PDCAAS, ʢʦʝʬʽʮʽʻʥʪʘ ʫʪʠʣʽʪʘʨʥʦʩʪʽ ʽ ʧʦʪʝʥʮʽʡʥʦʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʙʽʣʢʘ, ʘ ʪʘʢʦʞ ʥʘʡʥʠʞʯʠʤ ʟʥʘʯʝʥʥʷʤ ʂʈɸʉ. 

2. ʇʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʇʇɿʇ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʠʤ 

ʚʤʽʩʪʦʤ ʢʘʣʴʮʽʶ ï ʫ 2,3, ʥʘʪʨʽʶ ï ʫ 2,9, ʢʘʣʽʶ ï ʫ 2,6, ʤʘʛʥʽʶ ï ʫ 4,1, ʬʦʩʬʦʨʫ ï 
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ʫ 4,3, ʟʘʣʽʟʘ ï ʫ 2,8, ʪʦʢʦʬʝʨʦʣʽʚ ï ʫ 3,7, ʪʽʘʤʽʥʫ ï ʫ 2,3, ʨʠʙʦʬʣʘʚʽʥʫ ï ʫ 4,0 ʪʘ 

ʚʽʪʘʤʽʥʫ ʈʈ ï ʫ 3,1 ʨʘʟʠ. ʇʇʐ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʱʠʤ ʚʤʽʩʪʦʤ 

ʢʘʣʴʮʽʶ ï ʫ 14,0, ʢʘʣʽʶ ï ʫ 6,0, ʤʘʛʥʽʶ ï ʫ 3,3, ʪʦʢʦʬʝʨʦʣʽʚ ï ʫ 13,4, ʪʽʘʤʽʥʫ ï ʫ 

3,7, ʨʠʙʦʬʣʘʚʽʥʫ ï ʫ 3,0 ʨʘʟʠ, ʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʫ ʉ ʽ 

ʢʘʨʦʪʠʥʦʾʜʽʚ. ɿʘ ʚʤʽʩʪʦʤ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʇʇʐ (23,8 ʤʛ ɽɻʂ/ʛ) ʟʥʘʯʥʦ 

ʧʝʨʝʚʘʞʘʻ ʇʇɿʇ (1,2 ʤʛ ɽɻʂ/ʛ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʘʡʞʝ ʫ 20 ʨʘʟʽʚ ʚʠʱʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʻʤʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʥʠʤʠ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʇʇɿʇ ʽ ʇʇʐ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ɯ ʛʘʪʫʥʢʫ, ʱʦ 

ʟʫʤʦʚʣʶʚʘʪʠʤʝ ʾʭ ʨʽʟʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʪʽʩʪʦʫʪʚʦʨʝʥʥʷ, ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʪʘ 

ʭʣʽʙʘ. ʇʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʤʘʻ ʥʝʦʜʥʦʨʽʜʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʟ 

ʨʦʟʤʽʨʘʤʠ ʯʘʩʪʦʯʦʢ ʚʽʜ 56 ʜʦ 970 ʤʢʤ, ʟ ʷʢʠʭ ʬʨʘʢʮʽʾ ʨʦʟʤʽʨʦʤ 56é240 ʤʢʤ 

ʩʢʣʘʜʘʶʪʴ 73%. ʋ ʧʣʘʩʪʽʚʮʽʚ ̔ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʧʝʨʝʚʘʞʘʶʪʴ ʮʽʣʽ ʪʘ 

ʚʝʣʠʢʽ ʧʣʘʩʪʽʚʮʽ (66,0%) ʨʦʟʤʽʨʦʤ Ó5Ĭ5Ĭ1éÒ8Ĭ10Ĭ1.  

4. ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʧʨʦʷʚʣʷʶʪʴ ʧʽʜʚʠʱʝʥʫ ʚ 5,2 

ʨʘʟʠ ʘʤʽʣʦʣʽʪʠʯʥʫ ʪʘ ʫ 2,8 ʨʘʟʠ ï ʧʨʦʪʝʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ, ʱʦ ʚʧʣʠʚʘʪʠʤʝ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʪʽʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʷʚʣʝʥʘ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʥʴʦʤʫ ʢʨʦʭʤʘʣʶ ʽ ʥʝʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ 

ʙʽʣʢʘ. 

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʇʇɿʇ ʪʘ ʇʇʐ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 30Áʉ ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 

41,9 ʪʘ 13,0% ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʛʽʜʨʦʢʦʣʦʾʜʽʚ ʽ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʟʤʽʥʘʤʠ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 

60é90Áʉ ʩʧʨʠʯʠʥʷʻ ʜʦʜʘʪʢʦʚʝ ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʟʦʢʨʝʤʘ ʟʘ 90Áʉ ɺʇɿ 

ʙʦʨʦʰʥʘ ʫ 2,5 ʨʘʟʠ, ʧʣʘʩʪʽʚʮʽʚ ï ʫ 1,7 ʨʘʟʠ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ï ʫ 1,4 

ʨʘʟʠ ʚʠʱʝ ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʟʘ 30Áʉ. ɺʠʱʽ ʟʥʘʯʝʥʥʷ ɺʇɿ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʙʦʨʦʰʥʦʤ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʧʽʜ 

ʯʘʩ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʣʝʞʥʠʭ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 
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ʈʆɿɼɯʃ 4 

ɺʇʃʀɺ ʇʃɸʉʊɯɺʎɯɺ ɯɿ ʇʈʆʈʆʑɽʅʆɻʆ ɿɽʈʅɸ ʇʐɽʅʀʎɯ  

ʊɸ ʇʆʈʆʐʂʋ ɿ ʇʃʆɼɯɺ ʐʀʇʐʀʅʀ ʅɸ ʇʈʆʎɽʉʀ, ʑʆ 

ɺɯɼɹʋɺɸʖʊʔʉʗ ʇɯɼ ʏɸʉ ɼʆɿʈɯɺɸʅʅʗ ʇʐɽʅʀʏʅʆɻʆ ʊɯʉʊɸ  

 

ʇʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʢʣʘʜʥʠʡ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʽʚ, 

ʫʥʘʩʣʽʜʦʢ ʷʢʠʭ ʬʦʨʤʫʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ɺʥʝʩʝʥʥʷ ʜʦ ʪʽʩʪʦʚʦʾ ʩʠʩʪʝʤʠ ʥʦʚʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʚʧʣʠʚʘʻ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʫ ʜʘʥʦʤʫ 

ʨʦʟʜʽʣʽ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʇʇɿʇ) ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (ʇʇʐ) ʥʘ ʦʩʥʦʚʥʽ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ.  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʫ ʜʽʘʧʘʟʦʥʽ ʜʦʟʫʚʘʥʴ 10,0é20,0% ʪʘ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ï 

2,0é8,0% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ ʪʽʩʪʘ ʚʽʜʧʦʚʽʜʥʫ ʯʘʩʪʠʥʫ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʟʘʤʽʥʶʚʘʣʠ ʥʘ ʧʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ. ɼʦʩʣʽʜʥʽ  

ʽʥʪʝʨʚʘʣʠ ʜʦʟʫʚʘʥʴ ʇʇɿʇ ʽ ʇʇʐ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʟʝʨʥʦʚʠʭ ʧʣʘʩʪʽʚʮʽʚ [75], ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ [129, 139,143] ʪʘ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ [149, 205, 206, 209, 210]. 

ʋ ʜʘʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ ɯ ˇʘʪʫʥʢʫ 

ʧʘʨʪʽʾ ˉ 2 ʽ 3, ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʧʘʨʪʽʡ ˉ2 (ʨʦʟʜʽʣ 2, ʪʘʙʣ. 2.1, 2.2). 

 

4.1. ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʜʦʩʣʽʜʥʦʾ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ  

ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ 
 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ ʚʽʜʽʛʨʘʶʪʴ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, 
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ʟʦʢʨʝʤʘ ʩʧʠʨʪʦʚʝ ʽ ʤʦʣʦʯʥʦʢʠʩʣʝ ʙʨʦʜʽʥʥʷ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʠʭ ʧʽʜ 

ʯʘʩ ʙʨʦʜʽʥʥʷ ʪʽʩʪʘ ʢʠʩʣʦʪ ʽ ʢʠʩʣʠʭ ʩʧʦʣʫʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʢʘʟʥʠʢʦʤ ʪʠʪʨʦʚʘʥʦʾ 

ʢʠʩʣʦʪʥʦʩʪʽ, ʷʢʠʡ ʧʨʠʡʥʷʪʦ ʟʘ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ. 

ʆʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ ʙʨʦʜʽʥʥʷ, 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʙʽʛ ʢʦʣʦʾʜʥʠʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʽʩʪʽ, 

ʘ ʪʘʢʦʞ ʥʘ ʩʤʘʢ ʪʘ ʘʨʦʤʘʪ ʚʠʧʝʯʝʥʦʛʦ ʭʣʽʙʘ. ʂʽʣʴʢʽʩʪʴ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʪʽʩʪʘ ʡʦʛʦ 

ʫʪʨʠʤʫʚʘʪʠ ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʧʫʰʝʥʽʩʪʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ, ʦʙôʻʤ, ʧʦʨʠʩʪʽʩʪʴ ʪʘ 

ʩʪʨʫʢʪʫʨʫ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ [25]. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʙʫʣʦ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʟʤʽʥʫ ʪʠʪʨʦʚʘʥʦʾ ʪʘ ʘʢʪʠʚʥʦʾ 

ʢʠʩʣʦʪʥʦʩʪʽ, ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʚ ʪʽʩʪʽ. 

ɿʨʘʟʢʠ ʪʽʩʪʘ ʛʦʪʫʚʘʣʠ ʦʜʥʦʬʘʟʥʠʤ ʩʧʦʩʦʙʦʤ. ʊʽʩʪʦ ʟʘʤʽʰʫʚʘʣʠ ʫ 

ʪʽʩʪʦʤʽʩʠʣʴʥʽʡ ʤʘʰʠʥʽ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫ, 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʨʝʩʦʚʘʥʠʭ ʜʨʽʞʜʞʽʚ (3%), ʩʦʣʽ ʢʫʭʦʥʥʦʾ ʭʘʨʯʦʚʦʾ (1,5%) ʽ ʚʦʜʠ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʤʘʩʠ. ɿʘʤʽʰʘʥʝ ʪʽʩʪʦ ʧʽʜʜʘʚʘʣʠ ʜʦʟʨʽʚʘʥʥʶ ʫ ʪʝʨʤʦʩʪʘʪʽ  

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 28é30Áʉ ʧʨʦʪʷʛʦʤ 180 ʭʚ. ɺʦʣʦʛʽʩʪʴ ʪʽʩʪʘ  

ʩʪʘʥʦʚʠʣʘ 44,0%. ʂʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ ʪʽʩʪʘ ʚʠʛʦʪʦʚʣʷʣʠ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫ ʙʝʟ ʜʦʙʘʚʦʢ. ʇʽʜ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʫ ʪʽʩʪʦ 

ʜʦʜʘʚʘʣʠ ʇʇɿʇ ʚ ʢʽʣʴʢʦʩʪʽ 10,0é20,0% ʘʙʦ ʇʇʐ ʚ ʢʽʣʴʢʦʩʪʽ 2,0é8,0% ʚʟʘʤʽʥ 

ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʩʠ ʙʦʨʦʰʥʘ ʧʰʝʥʠʯʥʦʛʦ. ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʥʽ ʜʦʙʘʚʢʠ ʤʘʶʪʴ ʚʠʱʫ 

ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʥʽʞ ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ, ʚʦʣʦʛʽʩʪʴ ʪʽʩʪʘ, ʟʘ ʫʤʦʚʠ ʾʭ 

ʜʦʜʘʚʘʥʥʷ, ʟʙʽʣʴʰʫʚʘʣʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ʥʘ 0,5é1,0%.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʜʦʩʣʽʜʥʠʭ ʇʇɿʇ ʥʘ ʟʤʽʥʫ ʪʠʪʨʦʚʘʥʦʾ ʪʘ 

ʘʢʪʠʚʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʪʽʩʪʘ ʧʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 4.1. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʾʭ ʜʦʜʘʚʘʥʥʷ ʚʝʜʝ ʷʢ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ 

ʢʠʩʣʦʪʥʦʩʪʽ ʪʽʩʪʘ, ʪʘʢ ʽ ʜʦ ʢʽʥʮʝʚʦʾ. ʇʦʯʘʪʢʦʚʘ ʪʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ʪʽʩʪʘ ʚ ʨʘʟʽ 

ʜʦʜʘʚʘʥʥʷ 10,0é20,0% ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʥʘ 5,3é15,8% ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ.  
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ʊʘʙʣʠʮʷ 4.1 

ɺʧʣʠʚ ʇʇɿʇ ʪʘ ʇʇʐ ʥʘ ʟʤʽʥʫ ʪʠʪʨʦʚʘʥʦʾ ʪʘ ʘʢʪʠʚʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ (ʨʅ) 

ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ 

(n=3, P Ó 0,95, ů=3é5%) 

ɿʨʘʟʦʢ ʊʠʪʨʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ 

ɸʢʪʠʚʥʘ ʢʠʩʣʦʪʥʽʩʪʴ,  

ʦʜ. ʨʅ 

ʧʦʯʘʪʢʦʚʘ ʢʽʥʮʝʚʘ ʧʦʯʘʪʢʦʚʘ ʢʽʥʮʝʚʘ 

ʊʽʩʪʦ ʙʝʟ ʜʦʙʘʚʦʢ 

(ʢʦʥʪʨʦʣʴ) 

 

1,9 

 

2,9 

 

5,80 

 

5,51  

ʊʽʩʪʦ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʇʇɿʇ, % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʤʘʩʠ ʙʦʨʦʰʥʘ 

10 

 

 

 

2,0 

 

 

 

3,2 

 

 

 

5,83 

 

 

 

5,53 

15 2,1 3,4 5,80 5,46 

20 2,2 3,6  5,75 5,40 

ʊʽʩʪʦ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʇʇʐ, % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʤʘʩʠ ʙʦʨʦʰʥʘ 

2 

 

 

 

2,3 

 

 

 

3,4  

 

 

 

5,68 

 

 

 

5,30 

4 2,5 3,7  5,60 5,20  

6 2,7 4,0  5,52 5,00  

8 2,9 4,2 5,40 4,80 

 

ɿ ʪʘʙʣʠʮʽ 4.1 ʚʠʜʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʟ ʜʦʜʘʚʘʥʥʷʤ 10,0é20,0% 

ʇʇɿʇ ʧʨʦʮʝʩ ʢʠʩʣʦʪʦʥʘʢʦʧʠʯʝʥʥʷ ʽʥʪʝʥʩʠʬʽʢʫʻʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ ʙʨʦʜʽʥʥʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʮʽʻʾ ʜʦʙʘʚʢʠ. ʇʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠʨʽʩʪ ʢʠʩʣʦʪʥʦʩʪʽ ʪʽʩʪʘ ʟ ʧʣʘʩʪʽʚʮʷʤ ʩʢʣʘʜʘʻ 1,2é1,4 ʛʨʘʜ ʧʨʦʪʠ 

1,0 ʛʨʘʜ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. ʅʘʧʨʠʢʽʥʮʽ ʧʝʨʽʦʜʫ ʜʦʟʨʽʚʘʥʥʷ ʪʠʪʨʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʥʘ 10,3é24,1% ʚʽʜʧʦʚʽʜʥʦ ʚʠʱʘ, ʥʽʞ ʫ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʚʥʝʩʝʥʥʷ 2,0é8,0% ʧʦʨʦʰʢʫ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʧʦʯʘʪʢʦʚʘ ʪʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ʪʽʩʪʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 21,1é52,6%, ʱʦ 

ʟʫʤʦʚʣʝʥʦ ʚʠʩʦʢʦʶ ʢʠʩʣʦʪʥʽʩʪʶ ʧʦʨʦʰʢʫ. ʋʧʨʦʜʦʚʞ 180 ʭʚ ʜʦʟʨʽʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʽʩʪʘ ʟʤʽʥʘ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ, ʥʽʞ ʫ 

ʢʦʥʪʨʦʣʷ ʽ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʟʨʘʟʢʘʭ ʟ ʇʇʐ ʧʦʨʽʚʥʷʥʦ ʟ 
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ʢʦʥʪʨʦʣʴʥʠʤ ʙʫʣʦ ʚʠʱʠʤ ʥʘ 17,2é44,8%, ʘ ʧʨʠʨʽʩʪ ʢʠʩʣʦʪʥʦʩʪʽ ʩʢʣʘʜʘʻ  

1,1é1,3 ʛʨʘʜ. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʢʠʩʣʦʪʦʥʘʢʦʧʠʯʝʥʥʷ ʚ ʪʽʩʪʽ ʟʘ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʪʘ ʇʇʐ 

ʩʧʨʠʯʠʥʝʥʘ ʘʢʪʠʚʽʟʘʮʽʻʶ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʟʘ ʚʥʝʩʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʘʷʚʥʽ ʫ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʜʦʙʘʚʦʢ.  

ɿʘ ʜʦʜʘʚʘʥʥʷ 10é20% ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ 2é8% 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ pH ʪʽʩʪʘ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʟʤʽʥʘ ʨʅ ʫ ʟʨʘʟʢʘʭ ʽʟ ʧʣʘʩʪʽʚʮʷʤʠ ʻ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ, ʱʦ, ʡʤʦʚʽʨʥʦ, 

ʟʫʤʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʫ ʥʠʭ ʙʽʣʢʽʚ, ʧʝʧʪʠʜʽʚ ʽ ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢʽ 

ʬʦʨʤʫʶʪʴ ʝʬʝʢʪʠʚʥʫ ʙʫʬʝʨʥʫ ʩʠʩʪʝʤʫ. 

ʅʘʷʚʥʽʩʪʴ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʫ ʧʰʝʥʠʯʥʽʡ ʪʽʩʪʦʚʽʡ ʩʠʩʪʝʤʽ ʩʫʪʪʻʚʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʽ ʥʘ ʘʢʪʠʚʥʦʩʪʽ 

ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʱʦʜʦ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʪʘ ʜʦʩʣʽʜʥʦʤʫ ʟʨʘʟʢʘʭ ʪʽʩʪʘ (ʨʠʩ. 4.1 ʘ, ʙ ʪʘ 4.2 ʘ, ʙ).  

ʅʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.1 ʘ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʚ ʪʽʩʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ  

ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ï ʟʘ 

ʧʝʨʽʦʜ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʪʽʩʪʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʥʘ 9,0é26,4% ʙʽʣʴʰʘ ʡʦʛʦ  

ʢʽʣʴʢʽʩʪʴ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʚʠʱʦʶ ʰʚʠʜʢʽʩʪʶ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ 

ʪʽʩʪʘ (ʨʠʩ. 4.1 ʙ). ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ, ʢʨʠʚʘ ʰʚʠʜʢʦʩʪʽ ʛʘʟʦʫʪʚʦʨʝʥʥʷ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʤʘʻ ʯʽʪʢʦ ʚʠʨʘʞʝʥʽ ʜʚʘ ʝʢʩʪʨʝʤʫʤʠ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʜʨʽʞʜʞʦʚʽ ʢʣʽʪʠʥʠ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚ ʪʽʩʪʘ, ʪʦʤʫ ʰʚʠʜʢʽʩʪʴ 

ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʥʘʩʪʘʥʥʷ ʧʝʨʰʦʛʦ ʧʽʢʫ. ʁʦʛʦ ʧʦʷʚʘ, ʷʢ 

ʚʽʜʦʤʦ, ʫ ʪʽʩʪʦʚʽʡ ʩʠʩʪʝʤʽ ʟʫʤʦʚʣʶʻʪʴʩʷ ʥʘʩʪʘʥʥʷʤ ʜʝʬʽʮʠʪʫ ʚʣʘʩʥʠʭ ʮʫʢʨʽʚ 

(ʤʦʥʦ- ʪʘ ʜʠʩʘʭʘʨʠʜʽʚ) ʪʘ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʧʨʦʜʫʢʪʽʚ ʛʽʜʨʦʣʽʟʫ ʢʨʦʭʤʘʣʶ 

(ʤʘʣʴʪʦʟʠ). ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʘʤʽʣʦʣʽʟʫ ʫ ʧʦʜʘʣʴʰʦʤʫ ʚʝʜʝ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ 

ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʘʞ ʜʦ ʧʦʷʚʠ ʜʨʫʛʦʛʦ ʝʢʩʪʨʝʤʫʤʫ, ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʜʝʬʽʮʠʪʫ 

ʤʘʣʴʪʦʟʠ ʚ ʪʽʩʪʽ.  
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ʈʠʩ. 4.1. ɺʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʥʘ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʪʽʩʪʽ: 1 ï ʢʦʥʪʨʦʣʴ; ʟʨʘʟʢʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʚʽʜ ʤʘʩʠ 

ʙʦʨʦʰʥʘ: 2 ï 10%; 3 ï 15%; 4 ï 20%. 
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ɿʘ ʚʥʝʩʝʥʥʷ 10é20% ʇʇɿʇ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʱʘ ʰʚʠʜʢʽʩʪʴ 

ʛʘʟʦʫʪʚʦʨʝʥʥʷ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ, ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʧʨʠʯʦʤʫ ʝʢʩʪʨʝʤʫʤʠ ʥʘ ʢʨʠʚʠʭ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʻ ʤʘʣʦ 

ʚʠʨʘʞʝʥʠʤʠ. ʎʝ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʥʠʤʠ ʘʤʽʣʦʣʽʪʠʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʧʽʜ ʜʽʻʶ ʘʢʪʠʚʥʠʭ Ŭ- ʽ ɓ-ʘʤʽʣʘʟʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʪʽʩʪʽ ʟ ʇʇɿʇ, 

ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʽʚ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ 

ʜʨʽʞʜʞʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʫ ʇʇɿʇ ʚʞʝ ʤʽʩʪʷʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʜʨʽʞʜʞʽʚ ʨʝʯʦʚʠʥʠ, ʟʦʢʨʝʤʘ ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʙʽʣʢʘ ʪʘ 

ʢʨʦʭʤʘʣʶ, ʱʦ ʥʘʢʦʧʠʯʠʣʠʩʷ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ. ɼʨʫʛʠʡ ʝʢʩʪʨʝʤʫʤ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ 

180 ʭʚ, ʭʦʯʘ ʫ ʜʦʩʣʽʜʥʠʭ ʚʽʥ ʤʝʥʰʝ ʧʦʤʽʪʥʠʡ. ʆʪʞʝ, ʰʚʠʜʢʽʩʪʴ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʥʝ 

ʻ ʣʽʤʽʪʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʫ ʚʠʙʦʨʽ ʪʨʠʚʘʣʦʩʪʽ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʟʘ ʜʦʜʘʚʘʥʥʷ 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʫ ʜʦʩʣʽʜʥʦʤʫ ʜʦʟʫʚʘʥʥʽ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʪʽʩʪʽ ʧʰʝʥʠʯʥʦʤʫ 2é8% ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʪʘʢʦʞ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʚ ʥʴʦʤʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʙʽʣʴʰʘ ʥʘ 

7,0é21,0% ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʦʛʦ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʉʆ2 (ʨʠʩ. 4.2 ʘ). 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʚ ʪʽʩʪʽ ʟ ʇʇʐ (ʨʠʩ. 4.2 ʙ) ʧʦʚôʷʟʘʥʘ ʷʢ ʽʟ ʚʥʝʩʝʥʥʷʤ 

ʟ ʰʠʧʰʠʥʦʚʠʤ ʧʦʨʦʰʢʦʤ ʜʦʜʘʪʢʦʚʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʜʨʽʞʜʞʽʚ, ʪʘʢ ʽ 

ʩʪʚʦʨʝʥʥʷʤ ʢʨʘʱʠʭ ʫʤʦʚ ʜʣʷ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʨʅ ʪʽʩʪʘ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʜʨʽʞʜʞʦʚʽ ʢʣʽʪʠʥʠ ʰʚʠʜʰʝ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʘʥʘʝʨʦʙʥʦʛʦ ʙʦʨʦʰʥʷʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʱʫ ʰʚʠʜʢʽʩʪʴ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʽʟ 4é8% ʇʇʐ ʜʨʫʛʠʡ 

ʝʢʩʪʨʝʤʫʤ ʥʘ ʢʨʠʚʽʡ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ 15é30 ʭʚ ʨʘʥʽʰʝ, ʥʽʞ ʫ 

ʢʦʥʪʨʦʣʴʥʦʛʦ. ʎʝ ʤʦʞʝ ʩʪʘʪʠ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʟ ʮʠʤ ʜʦʟʫʚʘʥʥʷʤ ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ. 

ʆʩʢʽʣʴʢʠ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʫ ʟʤʽʥʽ ʘʢʪʠʚʥʦʩʪʽ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʪʘ 

ʢʠʩʣʦʪʦʥʘʢʦʧʠʯʝʥʥʷ ʚ ʪʽʩʪʽ ʻ ʚʣʘʩʪʠʚʦʩʪʽ ʙʨʦʜʠʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʽʩʪʘ ï 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ, ʚʚʘʞʘʣʠ ʟʘ ʥʝʦʙʭʽʜʥʝ 

ʜʦʩʣʽʜʠʪʠ ʾʭ ʘʢʪʠʚʥʽʩʪʴ. 
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ʈʠʩ. 4.2. ɺʧʣʠʚ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʪʽʩʪʽ: 1 ï ʢʦʥʪʨʦʣʴ; ʟʨʘʟʢʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇʐ  ʚʽʜ ʤʘʩʠ 

ʙʦʨʦʰʥʘ: 2 ï 2%; 3 ï 4%; 4 ï 6%; 5 ï 8% 
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ɺʠʟʥʘʯʘʣʠ ʧʽʜʽʡʤʘʣʴʥʫ ʩʠʣʫ ʜʨʽʞʜʞʽʚ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʇʇɿʇ ʪʘ ʇʇʐ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʟʘ ʚʽʜʦʤʦʶ ʤʝʪʦʜʠʢʦʶ (ʨʦʟʜʽʣ 2) ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ 

ʚʧʣʠʚʫ ʜʦʙʘʚʦʢ ʥʘ ʧʦʯʘʪʢʦʚʫ ʢʠʩʣʦʪʥʽʩʪʴ ʪʽʩʪʘ ʚʠʟʥʘʯʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ʙʘʢʪʝʨʽʡ 

ʧʽʩʣʷ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ ʽ ʧʽʩʣʷ ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ. ʈʽʟʥʠʮʶ ʤʽʞ ʮʠʤʠ ʜʘʥʠʤʠ 

ʧʨʠʡʤʘʣʠ ʟʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.3 ʘ, ʙ ʽ  

4.4 ʘ, ʙ. 

ɿ ʨʠʩ. 4.3 ʚʠʜʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 10é20% ʇʇɿʇ ʚ ʜʦʩʣʽʜʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 

ʜʦʟʫʚʘʥʴ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʷʢ ʧʽʜʽʡʤʘʣʴʥʦʾ ʩʠʣʠ ʜʨʽʞʜʞʽʚ, ʪʘʢ ʽ ʘʢʪʠʚʥʦʩʪʽ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʥʠʞʝʥʥʷ ʾʭ ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ ʥʘ 

12,5é27,0 ʽ % ʽ 12,9é29,4% ʚʽʜʧʦʚʽʜʥʦ. 

 

  

ʘ ʙ 

ʈʠʩ. 4.3. ʇʽʜʽʡʤʘʣʴʥʘ ʩʠʣʘ (ʘ) ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ (ʙ) 

ʧʨʝʩʦʚʘʥʠʭ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ: 1 ï ʢʦʥʪʨʦʣʴ; ʟʨʘʟʢʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ 

ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ: 2 ï 10%; 3 ï 15%; 4 ï 20% 

 

ɿʘ ʜʦʜʘʚʘʥʥʷ ʇʇʐ (ʨʠʩ. 4.4 ʘ ʽ ʙ) ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʧʽʜʽʡʤʘʣʴʥʦʾ ʩʠʣʠ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʥʘ 8,3é22,9 

ʪʘ 10,6é27,1% ʚʽʜʧʦʚʽʜʥʦ.  
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ʉʪʠʤʫʣʶʶʯʘ ʜʽʷ ʇʇɿʇ ʽ ʇʇʐ ʥʘ ʙʨʦʜʠʣʴʥʫ ʤʽʢʨʦʬʣʦʨʫ ʪʽʩʪʘ ʟʫʤʦʚʣʝʥʘ, 

ʡʤʦʚʽʨʥʦ, ʘʢʪʠʚʫʶʯʠʤ ʚʧʣʠʚʦʤ ʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʠʡ ʘʧʘʨʘʪ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ ʪʘ 

ʄʂɹ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʥʦʩʷʪʴʩʷ ʨʘʟʦʤ ʽʟ ʥʠʤʠ. ʊʘʢʦʞ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʾʭ ʤʝʪʘʙʦʣʽʟʤʫ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʤʦʜʠʬʽʢʘʮʽʻʶ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫ ʩʫʙʩʪʨʘʪʽʚ ʧʽʜ ʜʽʻʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʦʙʘʚʦʢ. 

 

 
 

ʘ ʙ 

 

ʈʠʩ. 4.4. ʇʽʜʽʡʤʘʣʴʥʘ ʩʠʣʘ (ʘ) ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ (ʙ) 

ʧʨʝʩʦʚʘʥʠʭ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ: 1 ï ʢʦʥʪʨʦʣʴ; ʟʨʘʟʢʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇʐ 

ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ: 2 ï 2%; 3 ï 4%; 4 ï 6%; 5 ï 8% 

 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʜʦʜʘʪʢʦʚʠʤ ʯʠʥʥʠʢʦʤ 

ʘʢʪʠʚʘʮʽʾ ʤʽʢʨʦʬʣʦʨʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʢʨʘʱʦʛʦ ʜʣʷ ʾʾ ʤʝʪʘʙʦʣʽʟʤʫ  

pH ʩʝʨʝʜʦʚʠʱʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʥʝʩʝʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʩʧʨʠʷʻ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʢʠʩʣʦʪʦʥʘʢʦʧʠʯʝʥʥʷ ʽ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʚ ʪʽʩʪʽ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʦʾ ʪʘ ʜʨʽʞʜʞʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ.  
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4.2. ɼʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʙʽʛʫ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʰʝʥʠʯʥʦʤʫ ʪʽʩʪʽ  

ʟʘ ʜʦʜʘʚʘʥʥʷ ʜʦʩʣʽʜʥʦʾ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ʋ ʢʦʤʧʣʝʢʩʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ, ʚʘʞʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʙʽʦʭʽʤʽʯʥʠʤ ʟʤʽʥʘʤ ʫ ʚʫʛʣʝʚʦʜʥʦ-

ʘʤʽʣʘʟʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʙʦʨʦʰʥʘ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʘʤʽʣʦʣʽʪʠʯʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʛʽʜʨʦʣʽʪʠʯʥʝ ʨʦʟʱʝʧʣʝʥʥʷ ʢʨʦʭʤʘʣʶ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʤʘʣʴʪʦʟʠ ï ʢʣʶʯʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʫʢʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʦ ʪʦʛʦ ʞ ʢʣʝʡʩʪʝʨʠʟʘʮʽʷ ʢʨʦʭʤʘʣʶ 

ʙʦʨʦʰʥʘ ʧʽʜ ʯʘʩ ʚʠʧʽʢʘʥʥʷ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨʠ 

ʤôʷʢʫʰʢʠ ʭʣʽʙʘ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʭʤʘʣʶ ʧʽʜ ʜʽʻʶ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ. ɸʤʽʣʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʘ 

ʧʘʜʽʥʥʷ ʙʦʨʦʰʥʘ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʦʮʽʥʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʤʽʣʦʣʽʟʫ ʪʘ ʟʤʽʥ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʭʤʘʣʶ. ɺʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʜʦʟʚʦʣʷʻ 

ʢʽʣʴʢʽʩʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʙʨʦʜʠʣʴʥʦʶ 

ʤʽʢʨʦʬʣʦʨʦʶ ʧʨʦʜʫʢʪʽʚ ʮʴʦʛʦ ʛʽʜʨʦʣʽʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʤʽʣʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʧʘʜʽʥʥʷ ʙʦʨʦʰʥʘ ʪʘ ʜʠʥʘʤʽʢʠ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʪʽʩʪʽ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʽ ʇʇʐ. 

ɺ ʪʘʙʣ. 4.2 ʥʘʚʝʜʝʥʦ ʨʦʟʰʠʬʨʦʚʢʫ ʘʤʽʣʦʛʨʘʤ ʚʦʜʥʦ-ʙʦʨʦʰʥʷʥʠʭ ʩʫʩʧʝʥʟʽʡ 

ʟ ʚʥʝʩʝʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʫ ʜʦʩʣʽʜʥʠʭ ʢʽʣʴʢʦʩʪʷʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ ʢʨʦʭʤʘʣʶ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʽʟ ʇʇɿʇ ʥʝʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʚôʷʟʢʦʩʪʽ ʢʨʦʭʤʘʣʶ ʟʘ ʥʘʷʚʥʦʩʪʽ ʇʇɿʇ ʚ ʢʽʣʴʢʦʩʪʽ 10é20% ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 1,1...3,0 

ʭʚ ʨʘʥʽʰʝ ʚʽʜʧʦʚʽʜʥʦ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʇʇɿʇ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʘʢʪʠʚʥʽʩʪʴ Ŭ- ʪʘ ɓ-ʘʤʽʣʘʟ, 

ʷʢʽ ʰʚʠʜʢʦ ʨʫʡʥʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʢʨʦʭʤʘʣʴʥʠʭ ʟʝʨʝʥ, ʪʦʤʫ ʩʠʩʪʝʤʘ ʚʪʨʘʯʘʻ 

ʚôʷʟʢʽʩʪʴ ʨʘʥʽʰʝ ʽ ʜʦʩʷʛʘʻ ʧʽʢʦʚʦʾ ʪʦʯʢʠ ʚôʷʟʢʦʩʪʽ ʰʚʠʜʰʝ, ʥʽʞ ʢʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ. 
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ɺʽʜʤʽʯʘʻʪʴʩʷ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚôʷʟʢʦʩʪʽ ʚʦʜʥʦ-ʙʦʨʦʰʥʷʥʦʾ 

ʩʫʩʧʝʥʟʽʾ ʟʘ ʥʘʷʚʥʦʩʪʽ ʇʇɿʇ ʥʘ 10,0é23,3%. ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. ʊʘʢʠʡ 

ʝʬʝʢʪ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʦʙʫʤʦʚʣʝʥʠʡ ʯʘʩʪʢʦʚʠʤ ʛʽʜʨʦʣʽʟʦʤ ʢʨʦʭʤʘʣʴʥʠʭ ʛʨʘʥʫʣ ʽ 

ʚʪʨʘʪʦʶ ʥʠʤʠ ʽ ʢʨʦʭʤʘʣʴʥʠʤʠ ʧʦʣʽʩʘʭʘʨʠʜʘʤʠ ʟʜʘʪʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʢʣʝʡʩʪʝʨʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʫʩʧʝʥʟʽʾ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʚôʷʟʢʦʩʪʽ ʪʘʢʦʞ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 3,9é5,9Áʉ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʎʝ ʧʦʚôʷʟʘʥʦ 

ʟ ʙʽʣʴʰ ʨʘʥʥʽʤ ʜʦʩʷʛʥʝʥʥʷʤ ʤʘʢʩʠʤʫʤʫ ʚôʷʟʢʦʩʪʽ ʯʘʩʪʢʦʚʦ ʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ 

ʢʨʦʭʤʘʣʶ ʟʘ ʥʠʞʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʊʘʙʣʠʮʷ 4.2 

ɺʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ  ʧʰʝʥʠʮʽ ʥʘ ʧʦʢʘʟʥʠʢʠ ʘʤʽʣʦʛʨʘʤ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

(n=3, P Ó 0,95, ů=3é5%) 

 

ʇʦʢʘʟʥʠʢ 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʙʝʟ ʜʦʙʘʚʢʠ 

(ʢʦʥʪʨʦʣʴ) 

ɿ ʇʇɿʇ, % ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ 

10 15 20 

ʇʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ, Áʉ 
61,5 61,2 61,0 60,8 

ʏʘʩ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚôʷʟʢʦʩʪʽ, ʭʚ 

 

37,6 

 

36,5 

 

35,2 

 

34,6 

ʄʘʢʩʠʤʘʣʴʥʘ ʚôʷʟʢʽʩʪʴ, ʦ.ʘ. 717,0 645,0 605,0 550,0 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʫʩʧʝʥʟʽʾ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʚôʷʟʢʦʩʪʽ, Áʉ 
86,9 83,0 82,0 81,0 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʨʦʙʦʪʽ [124] ʱʦʜʦ 

ʚʧʣʠʚʫ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʨʦʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʭʤʘʣʶ.  

ɺʥʝʩʝʥʥʷ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʚ ʢʽʣʴʢʦʩʪʽ 2,0é8,0% ʪʘʢʦʞ ʚʧʣʠʚʘʻ 

ʥʘ ʧʦʢʘʟʥʠʢʠ ʘʤʽʣʦʛʨʘʤʠ ʙʦʨʦʰʥʘ (ʪʘʙʣ. 4.3). ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ ʚʦʜʥʦ-ʙʦʨʦʰʥʷʥʦʾ ʩʫʩʧʝʥʟʽʾ 

ʟ ʇʇʐ, ʘ ʪʘʢʦʞ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʯʘʩʫ, ʟʘ ʷʢʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʾʾ ʤʘʢʩʠʤʘʣʴʥʘ 

ʚôʷʟʢʽʩʪʴ. 
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ʁʤʦʚʽʨʥʦ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʷʚʥʽʩʪʶ ʫ ʧʦʨʦʰʢʫ ʰʠʧʰʠʥʠ ʢʣʽʪʢʦʚʠʥʠ ʽ ʧʝʢʪʠʥʫ, 

ʷʢʽ ʢʦʥʢʫʨʫʶʪʴ ʟ ʢʨʦʭʤʘʣʝʤ ʟʘ ʚʦʜʫ, ʘ ʥʘʷʚʥʽʩʪʴ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʽ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʨʦʭʤʘʣʴʥʠʭ 

ʟʝʨʝʥ, ʱʦ ʩʧʨʠʷʻ ʫʧʦʚʽʣʴʥʝʥʥʶ ʾʭ ʥʘʙʨʷʢʘʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʚôʷʟʢʽʩʪʴ ʩʫʩʧʝʥʟʽʾ 

ʟʘ ʤʽʨʦʶ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟʫʚʘʥʥʷ ʇʇʐ ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ 

ʟʨʘʟʢʦʤ ʥʘ 4,2é15,6%. 

ʊʘʙʣʠʮʷ 4.3 

ɺʧʣʠʚ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʧʦʢʘʟʥʠʢʠ ʘʤʽʣʦʛʨʘʤ  

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

(n=3, P Ó 0,95, ů=3é5%) 

 

ʇʦʢʘʟʥʠʢ  

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ 

ʙʝʟ 

ʜʦʙʘʚʦʢ 

(ʢʦʥʪʨʦʣʴ) 

ʟ ʇʇʐ, % ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ 

2 4 6 8 

ʇʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ, Áʉ  

 

61,5 

 

61,7 

 

62,3 

 

62,6 

 

63,0 

ʏʘʩ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚôʷʟʢʦʩʪʽ, ʭʚ 

 

37,6 

 

37,8 

 

38,0 

 

38,4 

 

38,7 

ʄʘʢʩʠʤʘʣʴʥʘ ʚôʷʟʢʽʩʪʴ, ʦ. ʘ. 717,0 687,0 634,0 615,0 605,0 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʫʩʧʝʥʟʽʾ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚôʷʟʢʦʩʪʽ, Áʉ 

 

86,9 

 

87,1 

 

87,4 

 

87,6 

 

87,9 

 

ɿʥʠʞʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʢʣʝʡʩʪʝʨʫ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʝʢʽʣʴʢʦʤʘ ʧʨʠʯʠʥʘʤʠ.  

ʇʦ-ʧʝʨʰʝ, ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ ʇʇʐ ʟʚôʷʟʫʶʪʴ ʯʘʩʪʠʥʫ ʚʦʜʠ, ʟʤʝʥʰʫʶʯʠ ʟʜʘʪʥʽʩʪʴ 

ʟʝʨʝʥ ʢʨʦʭʤʘʣʶ ʜʦ ʥʘʙʨʷʢʘʥʥʷ; ʧʦ-ʜʨʫʛʝ, ʥʘʷʚʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʫ ʜʦʙʘʚʮʽ 

ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʛʽʜʨʦʣʽʟ ʢʨʦʭʤʘʣʴʥʶ; ʧʦ-ʪʨʝʪʻ, ʟʥʠʞʝʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ 

ʩʧʨʠʷʻ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʫʤʦʚʘʤ ʜʣʷ ʜʽʾ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʥʘʷʚʥʽ ʫ ʧʦʨʦʰʢʫ ʰʠʧʰʠʥʠ ʧʦʣʽʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʫ ʥʝʟʥʘʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 

ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʢʦʤʧʣʝʢʩʠ ʟ ʢʨʦʭʤʘʣʴʥʠʤʠ ʧʦʣʽʩʘʭʘʨʠʜʘʤʠ, ʧʦʨʫʰʫʶʯʠ 

ʧʦʯʘʪʢʦʚʫ ʢʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʢʨʦʭʤʘʣʴʥʠʭ ʛʨʘʥʫʣ ʽ ʦʙʤʝʞʫʶʯʠ ʾʭʥʻ 

ʥʘʙʨʷʢʘʥʥʷ [269]. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʥʘʚʝʜʝʥʠʤʠ ʚ  
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ʨʦʙʦʪʽ [149] ʜʘʥʠʤʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʚʦʜʥʦ-ʙʦʨʦʰʥʷʥʦʾ ʩʫʩʧʝʥʟʽʾ ʟʘ 

ʧʦʨʦʰʢʫ ʟ ʤôʷʢʦʪʽ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ. 

ʈʽʟʥʠʡ ʚʧʣʠʚ ʇʇɿʇ ʽ ʇʇʐ ʥʘ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʥʫ ʚôʷʟʢʦʩʪʽ 

ʢʨʦʭʤʘʣʶ ʙʦʨʦʰʥʘ, ʚʦʯʝʚʠʜʴ, ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʽʚ ʪʘ ʚʤʽʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʭʽʜ 

ʘʤʽʣʦʣʽʟʫ: ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ï ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʦʾ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʪʘ 

ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʰʠʧʰʠʥʠ, ʷʢʽ ʤʦʜʠʬʽʢʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʭʤʘʣʶ ʽ 

ʙʽʣʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ ʪʘ 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʯʠʩʣʦ ʧʘʜʽʥʥʷ ʙʦʨʦʰʥʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʘʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ Ŭ-ʘʤʽʣʘʟʠ, ʘ ʪʘʢʦʞ ʩʪʘʥ 

ʢʨʦʭʤʘʣʶ, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.5 ʘ, ʙ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʦʥʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʤʽʣʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

 

  

ʘ ʙ 

 

ʈʠʩ. 4.5. ʏʠʩʣʦ ʧʘʜʽʥʥʷ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ: 1 ï ʙʝʟ ʜʦʙʘʚʢʠ (ʢʦʥʪʨʦʣʴ); 

ʘ ï 2, 3, 4 ï ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 10, 15, 20% ʇʇɿʇ; ʙ ï 2, 3, 4, 5 ï 

ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 2, 4, 6, 8% ʇʇʐ 
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ɼʘʥʽ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.5 ʘ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʧʘʜʽʥʥʷ 

ʙʦʨʦʰʥʷʥʦʾ ʩʫʩʧʝʥʟʽʾ ʫ ʨʘʟʽ ʟʘʤʽʥʠ 10é20% ʙʦʨʦʰʥʘ ʧʣʘʩʪʽʚʮʷʤʠ ʽʟ ʧʨʦʨʦʱʝʥʦʾ 

ʧʰʝʥʠʮʽ ï ʥʘ 15,6é37,5% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ 

ʥʘʷʚʥʽʩʪʴ ʧʣʘʩʪʽʚʮʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ, ʫ ʙʦʨʦʰʥʷʥʽʡ ʩʫʩʧʝʥʟʽʾ 

ʩʧʨʠʷʻ ʨʦʟʨʽʜʞʝʥʥʶ ʢʨʦʭʤʘʣʴʥʦʛʦ ʢʣʝʡʩʪʝʨʫ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʛʽʜʨʦʣʽʟʫ 

ʢʨʦʭʤʘʣʶ, ʢʘʪʘʣʽʟʦʚʘʥʦʛʦ Ŭ-ʘʤʽʣʘʟʦʶ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʜʘʥʠʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʨʦʙʦʪʽ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [125]. 

ɼʦʜʘʚʘʥʥʷ ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ ʚ ʜʦʩʣʽʜʥʠʭ ʢʽʣʴʢʦʩʪʷʭ (ʨʠʩ. 4.5 ʙ) 

ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʧʘʜʽʥʥʷ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ï ʥʘ 

5,0é16,9% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

ʆʪʞʝ, ʦʙʠʜʚʽ ʜʦʙʘʚʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ ʧʘʜʽʥʥʷ, ʧʨʦʪʝ 

ʥʘʷʚʥʽʩʪʴ ʇʇɿʇ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʡʦʛʦ ʚʝʣʠʯʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʇʇʐ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤʠ ʞ ʧʨʠʯʠʥʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʥʠʞʝʥʥʽ ʚôʷʟʢʦʩʪʽ ʢʨʦʭʤʘʣʶ 

ʙʦʨʦʰʥʘ ʚ ʾʭ ʧʨʠʩʫʪʥʦʩʪʽ ʟʘ ʘʤʽʣʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ ʜʠʥʘʤʽʢʫ 

ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʰʝʥʠʯʥʦʤʫ ʪʽʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ  

ʚ ʪʘʙʣ. 4.4.  

ʊʘʙʣʠʮʷ 4.4 

ɺʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ  

ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʟʙʨʦʜʞʫʚʘʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʫ ʪʽʩʪʽ 

(n=3, P Ó 0,95, ů=3é5%) 

ʇʦʢʘʟʥʠʢ 

ɺʤʽʩʪ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʫ ʧʰʝʥʠʯʥʦʤʫ ʪʽʩʪʽ, % ʉʈ  

(ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʤʘʣʴʪʦʟʫ) 

ʂʦʥʪʨʦʣʴʥ

ʠʡ ʟʨʘʟʦʢ 

ʟ ʜʦʜʘʚʘʥʥʷʤ, % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʙʦʨʦʰʥʘ 

ʇʇɿʇ ʇʇʐ 

10 15 20 2 4 6 8 

ʅʘʢʦʧʠʯʝʥʦ 

ʟʘ 240 ʭʚ 

ʘʚʪʦʣʽʟʫ  

2,12 2,61 2,80 3,11 2,35 2,46 2,59 2,67 

ɿʙʨʦʜʞʝʥʦ 

ʟʘ 240 ʭʚ 

ʙʨʦʜʽʥʥʷ 

2,20 2,65 2,84 3,12 2,51 2,65 2,79 2,90 
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ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘ 240 ʭʚ ʘʚʪʦʣʽʟʫ ʢʽʣʴʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʠʭ 

ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʪʽʩʪʘ ʟʘ ʫʤʦʚʠ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʪʘ 

ʇʇʐ ʥʘ 23,1é46,7% ʪʘ 11,0é25,9% ʙʽʣʴʰʘ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ.  

ʋ ʨʘʟʽ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʰʦ ʨʝʜʫʢʫʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʚ 

ʪʽʩʪʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʷʢʠ ʜʦʜʘʪʢʦʚʦʤʫ ʚʥʝʩʝʥʥʶ 

ʘʢʪʠʚʥʠʭ ʘʤʽʣʘʟ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʪʘ ʛʣʠʙʠʥʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʨʦʟʱʝʧʣʝʥʥʷ ʢʨʦʭʤʘʣʶ ʧʽʜ ʜʽʻʶ Ŭ- ʽ ɓ-ʘʤʽʣʘʟ ʜʦ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʮʫʢʨʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘʢʦʞ ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʽʥʚʝʨʪʘʟʠ, 

ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʛʽʜʨʦʣʽʟ ʩʘʭʘʨʦʟʠ ʥʘ ʛʣʶʢʦʟʫ ʪʘ ʬʨʫʢʪʦʟʫ. ʋ ʚʠʧʘʜʢʫ ʜʦʜʘʚʘʥʥʷ 

ʇʇʐ ʙʽʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʫ 

ʪʽʩʪʽ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʅ ʜʣʷ ʘʢʪʠʚʥʦʩʪʽ ɓ-ʘʤʽʣʘʟʠ ʙʦʨʦʰʥʘ [25].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽ ʟʙʨʦʜʞʝʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʫ ʧʰʝʥʠʯʥʦʤʫ ʪʽʩʪʽ ʟ 

ʜʦʩʣʽʜʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. ɿʘ 

ʫʤʦʚʠ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʪʘ ʇʇʐ ʟʙʨʦʜʞʫʻʪʴʩʷ ʥʘ 20,5é41,8% ʪʘ 14,1é31,8% 

ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰʝ ʮʫʢʨʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʜʦʙʘʚʦʢ (ʨʠʩ. 4.3 ʽ 4.4).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʪʘ ʇʇʐ ʟʤʽʥʶʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʨʦʭʤʘʣʶ ʙʦʨʦʰʥʘ, ʟʦʢʨʝʤʘ ʟʥʠʞʫʻʪʴʩʷ ʚôʷʟʢʽʩʪʴ ʢʨʦʭʤʘʣʴʥʦʛʦ ʢʣʝʡʩʪʝʨʫ. ʂʨʽʤ 

ʪʦʛʦ, ʽʥʪʝʥʩʠʬʽʢʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʟʙʨʦʜʞʝʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʫ ʪʽʩʪʽ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʟʥʘʯʝʥʫ ʨʘʥʽʰʝ ʘʢʪʠʚʽʟʘʮʽʶ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘ ʾʭ 

ʜʦʜʘʚʘʥʥʷ.  

 

4.3. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ  

ʟʘ ʜʦʜʘʚʘʥʥʷ ʜʦʩʣʽʜʥʦʾ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ʉʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʽʩʪʘ ʪʘ ʭʣʽʙʘ. ɺʥʝʩʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ʘʙʦ ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 
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ʩʪʨʫʢʪʫʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʦʚʦʾ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʚʚʘʞʘʣʠ ʜʦʮʽʣʴʥʠʤ ʚʠʚʯʠʪʠ  

ʚʧʣʠʚ ʇʇɿʇ ʽ ʇʇʐ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ. 

ʋ ʜʘʥʽʡ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʠʟʥʘʯʘʣʠ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʢʣʝʡʢʦʚʠʥʠ, ʨʦʟʧʣʠʚʘʥʥʷ ʢʫʣʴʢʠ ʪʽʩʪʘ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʘʨʠʥʦʛʨʘʬʽʯʥʠʭ ʽ ʘʣʴʚʝʦʛʨʘʬʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʯʥʦʛʦ 

ʙʦʨʦʰʥʘ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʇʇɿʇ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.5.  

 

ʊʘʙʣʠʮʷ 4.5  

ɺʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʥʘ ʢʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ 

ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ  

(n=3, P Ó 0,95, ů=3é5%) 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʨʘʟʽ ʟʘʤʽʥʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 10é20% ʧʣʘʩʪʽʚʮʽʚ 

ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʠʨʦʾ 

ʢʣʝʡʢʦʚʠʥʠ ʥʘ 5,7é10,7%, ʪʦʜʽ ʷʢ ʩʫʭʦʾ ʢʣʝʡʢʦʚʠʥʠ ʚʪʨʘʯʘʻʪʴʩʷ ʙʽʣʴʰʝ 

7,4é17,0%. ɺʦʯʝʚʠʜʴ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʛʽʜʨʦʣʽʟʫ ʢʣʝʡʢʦʚʠʥʥʠʭ 

ʙʽʣʢʽʚ ʧʽʜ ʜʽʻʶ ʘʢʪʠʚʥʠʭ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʣʘʩʪʽʚʮʽʚ. ʇʦʩʣʘʙʣʝʥʥʷ 

ʢʣʝʡʢʦʚʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʛʽʜʨʘʪʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʱʦ ʽ ʚʠʢʣʠʢʘʻ 

ʇʦʢʘʟʥʠʢ  

 

ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ  

ɿʨʘʟʢʠ ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

ʥʘ ʧʣʘʩʪʽʚʮʽ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʽ 

ʧʰʝʥʠʮʽ, %  

10 15 20 

ʂʽʣʴʢʽʩʪʴ ʩʠʨʦʾ 

ʢʣʝʡʢʦʚʠʥʠ, % 
26,2 24,7 24,1 23,4 

ʂʽʣʴʢʽʩʪʴ ʩʫʭʦʾ 

ʢʣʝʡʢʦʚʠʥʠ, % 
9,4 8,7 8,2 7,8 

ɻʽʜʨʘʪʘʮʽʡʥʘ 

ʟʜʘʪʥʽʩʪʴ, % 
178,6 183,3 194,1 200,3 

ʇʨʫʞʥʽʩʪʴ ʥʘ 

ʧʨʠʣʘʜʽ ɯɼʂ, ʦʜ. 

ʧʨʠʣʘʜʫ 

76 81 84 87 

ʈʦʟʪʷʞʥʽʩʪʴ, ʩʤ 16  17 18 19 

ʂʦʣʽʨ ʉʚʽʪʣʠʡ ʉʚʽʪʣʠʡ ʟ ʩʽʨʠʤ ʚʽʜʪʽʥʢʦʤ ʊʝʤʥʠʡ 
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ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʢʽʣʴʢʽʩʥʠʤʠ ʚʪʨʘʪʘʤʠ ʩʠʨʦʾ ʪʘ ʩʫʭʦʾ ʢʣʝʡʢʦʚʠʥʠ. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 

ʩʠʨʦʾ ʪʘ ʩʫʭʦʾ ʢʣʝʡʢʦʚʠʥʠ ʚʠʢʣʠʢʘʥʦ, ʡʤʦʚʽʨʥʦ, ʜʝʛʽʜʨʘʪʫʶʯʦʶ ʜʽʻʶ ʭʘʨʯʦʚʠʭ 

ʚʦʣʦʢʦʥ ʦʙʦʣʦʥʦʢ ʮʽʣʴʥʦʟʝʨʥʦʚʠʭ ʧʣʘʩʪʽʚʮʽʚ, ʷʢʽ, ʷʢ ʚʽʜʦʤʦ, ʟʚôʷʟʫʶʪʴ ʯʘʩʪʠʥʫ 

ʚʦʜʠ, ʧʦʪʨʽʙʥʦʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʣʶʪʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ [270, 271].  

ʇʨʦ ʧʦʩʣʘʙʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʩʚʽʜʯʠʪʴ ʡ ʟʥʠʞʝʥʥʷ ʾʾ 

ʧʨʫʞʥʦʩʪʽ ʥʘ 6,6é14,5%, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʪʷʞʥʦʩʪʽ. ɿʘ ʨʘʭʫʥʦʢ 

ʚʢʣʶʯʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʫ ʢʣʝʡʢʦʚʠʥʠ ʦʙʦʣʦʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ ʧʣʘʩʪʽʚʮʽʚ ʢʦʣʽʨ 

ʢʣʝʡʢʦʚʠʥʠ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ ʟʽ ʩʚʽʪʣʦʛʦ ʥʘ ʩʚʽʪʣʦ-ʩʽʨʠʡ, ʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʜʦʟʫʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ï ʥʘ ʪʝʤʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʇʇʐ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʯʥʦʛʦ 

ʙʦʨʦʰʥʘ, ʱʦ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.6, ʩʚʽʜʯʘʪʴ, ʱʦ ʜʦʜʘʚʘʥʥʷ 2é8% ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʚʟʘʤʽʥ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʠʨʦʾ 

ʢʣʝʡʢʦʚʠʥʠ ʥʘ 5,0é19,1%. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʽ ʩʫʭʦʾ 

ʢʣʝʡʢʦʚʠʥʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʪʨʘʪʦʶ ʜʝʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʽʚ ʯʝʨʝʟ ʜʝʛʽʜʨʘʪʫʶʯʫ 

ʜʽʶ ʥʘʷʚʥʠʭ ʫ ʰʠʧʰʠʥʦʚʦʤʫ ʧʦʨʦʰʢʫ ʚʠʩʦʢʦʛʽʜʨʦʬʽʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʘ 

ʪʘʢʦʞ ʤʦʥʦ- ʪʘ ʜʠʩʘʭʘʨʠʜʽʚ. 

 

ʊʘʙʣʠʮʷ 4.6  

ɺʧʣʠʚ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

(n=3, P Ó 0,95, ů=3é5%) 

ʇʦʢʘʟʥʠʢ  
ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 

ɿʨʘʟʢʠ ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ 

ʥʘ ʧʦʨʦʰʦʢ ʟ̔ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, %  

2,0 4,0 6,0 8,0 

ʂʽʣʴʢʽʩʪʴ ʩʠʨʦʾ 

ʢʣʝʡʢʦʚʠʥʠ, % 
26,2 24,9 23,5 22,3 21,2 

ʂʽʣʴʢʽʩʪʴ ʩʫʭʦʾ 

ʢʣʝʡʢʦʚʠʥʠ, % 
9,4 9,2 8,9 8,8 8,5 

ɻʽʜʨʘʪʘʮʽʡʥʘ 

ʟʜʘʪʥʽʩʪʴ, % 

178,6 171,7 163,8 154,1 148,9 

ʇʨʫʞʥʽʩʪʴ, ʦʜ. 

ʧʨʠʣʘʜʫ 

76 71 64 57 55 

ʈʦʟʪʷʞʥʽʩʪʴ, ʩʤ 16  15 14 12 11 

ʂʦʣʽʨ  ʉʚʽʪʣʠʡ 
ʉʚʽʪʣʦ-

ʢʦʨʠʯʥʝʚʠʡ 

ʂʦʨʠʯ-

ʥʝʚʠʡ 

ʊʝʤʥʦ-

ʢʦʨʠʯʥʝʚʠʡ 
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ʈʘʟʦʤ ʽʟ ʪʠʤ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʥʘʯʥʝ ʫʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʟʘ ʟʙʽʣʴʰʝʥʥʷ 

ʜʦʟʫʚʘʥʥʷ ʇʇʐ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʧʨʫʞʥʦʩʪʽ ʥʘ 6,6é27,6% ʪʘ 

ʟʥʠʞʝʥʥʷ ʨʦʟʪʷʞʥʦʩʪʽ ʥʘ 6,3é31,3% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ. ɿʤʽʥʠ 

ʩʪʘʥʫ ʢʣʝʡʢʦʚʠʥʠ ʫ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʜ ʜʽʻʶ ʩʢʣʘʜʦʚʠʭ 

ʇʇʐ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʝ ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʟʤʽʮʥʶʚʘʣʴʥʠʡ ʝʬʝʢʪ 

ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ ʟʫʤʦʚʣʝʥʠʡ ʥʘʷʚʥʽʩʪʶ ʚ ʥʴʦʤʫ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ 

ʚ ʪʽʩʪʽ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʘ ʘʩʢʦʨʙʽʥʘʪʦʢʩʠʜʘʟʠ ʩʧʨʠʷʻ ʦʢʠʩʥʝʥʥʶ 

ʩʫʣʴʬʛʽʜʨʠʣʴʥʠʭ ʛʨʫʧ ʙʽʣʢʽʚ ʢʣʝʡʢʦʚʠʥʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʽʮʥʠʭ ʜʠʩʫʣʴʬʽʜʥʠʭ 

ʟʚôʷʟʢʽʚ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʦʢʠʩʥʶʶʪʴʩʷ ʽ ʪʽʦʣʦʚʽ ʛʨʫʧʠ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, 

ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʾʭ ʘʢʪʠʚʥʦʩʪʽ [25]. ʇʦ-ʜʨʫʛʝ, ʥʘ ʫʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ 

ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʝʢʨʦʭʤʘʣʴʥʽ ʧʦʣʽʩʘʭʘʨʠʜʠ ʧʦʨʦʰʢʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʢʦʤʧʣʝʢʩʠ ʟ ʙʽʣʢʘʤʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ [272]. ʇʦ-ʪʨʝʪʻ, ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ 

ʫʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʻ ʥʘʷʚʥʽʩʪʴ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʚʟʘʻʤʦʜʽʷ ʷʢʠʭ ʽʟ 

ʛʣʶʪʝʥʦʤ ʩʧʨʠʷʻ ʡʦʛʦ ʟʤʽʮʥʝʥʥʶ ʰʣʷʭʦʤ ʫʪʚʦʨʝʥʥʷ ʙʽʣʦʢ-ʧʦʣʽʬʝʥʦʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʧʦʢʘʟʘʥʦ ʫ ʨʦʙʦʪʘʭ [273-275]. ʇʨʦ ʚʟʘʻʤʦʜʽʶ ʢʣʝʡʢʦʚʠʥʠ ʟ 

ʧʦʣʽʬʝʥʦʣʘʤʠ ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ ʩʚʽʜʯʠʪʴ ʽ ʟʤʽʥʘ ʾʾ ʟʘʙʘʨʚʣʝʥʥʷ ʚʽʜ ʩʚʽʪʣʦ- 

ʜʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʟʘʙʘʨʚʣʶʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʮʠʭ 

ʨʝʯʦʚʠʥ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʚʧʣʠʚʫ ʽʥʰʦʛʦ ʧʨʦʜʫʢʪʫ ʧʝʨʝʨʦʙʢʠ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʘ ʩʘʤʝ ʰʨʦʪʫ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʥʘ ʢʣʝʡʢʦʚʠʥʫ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ [276]. 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʟʙʘʛʘʯʫʚʘʣʴʥʘ ʩʠʨʦʚʠʥʘ ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʣʝʡʢʦʚʠʥʠ, ʘʣʝ ʡ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ. ʊʘʢ, ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ ʥʘ ʨʦʟʧʣʠʚʘʥʥʷ  

ʢʫʣʴʢʠ ʪʽʩʪʘ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘ ʥʘʷʚʥʦʩʪʽ 10é20% ʜʦʙʘʚʢʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ 

ʧʦʩʣʘʙʣʶʻʪʴʩʷ (ʨʠʩ 4.6). ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʽʘʤʝʪʨ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʪʽʩʪʘ ʙʫʚ ʥʘ 7,3é18,6% ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʚʠʩʦʢʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʽʥʪʝʥʩʠʚʥʽʰʠʡ ʛʽʜʨʦʣʽʟ ʙʽʣʢʽʚ ʪʘ ʢʨʦʭʤʘʣʶ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ.  
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ʈʠʩ. 4.6. ʈʦʟʧʣʠʚʘʥʥʷ ʢʫʣʴʢʠ ʪʽʩʪʘ: 1 ï ʙʝʟ ʜʦʙʘʚʢʠ (ʢʦʥʪʨʦʣʴ); 2, 3, 4 ï ʟ 

ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 10, 15, 20 % ʇʇɿʇ 

 

ʋʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʫ ʨʘʟʽ ʜʦʜʘʚʘʥʥʷ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, 

ʥʘʚʧʘʢʠ, ʩʧʨʠʯʠʥʷʻ ʧʽʜʩʠʣʝʥʥʷ ʧʨʫʞʥʴʦ-ʝʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʦʟʧʣʠʚʘʥʥʷ ʢʫʣʴʢʠ ʪʽʩʪʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʥʘ 

7,0é16,0% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ (ʨʠʩ. 4.7).  

 

 
 

 

ʈʠʩ. 4.7. ʈʦʟʧʣʠʚʘʥʥʷ ʢʫʣʴʢʠ ʪʽʩʪʘ: 1 ï ʙʝʟ ʜʦʙʘʚʢʠ (ʢʦʥʪʨʦʣʴ); 2, 3, 4, 5 ï ʟ 

ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 2, 4, 6, 8% ʇʇʐ 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʜʦʩʣʽʜʥʠʭ ʜʦʙʘʚʦʢ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʟʘ ʜʘʥʠʤʠ ʬʘʨʠʥʦʛʨʘʤ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ.4.7. 

ʊʘʢ, ʨʝʟʫʣʴʪʘʪʠ (ʪʘʙʣ. 4.7) ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʇʇɿʇ ʩʧʨʠʷʣʦ ʜʝʷʢʦʤʫ 

ʧʽʜʚʠʱʝʥʥʶ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʽʩʪʘ. ɺʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ ʪʽʩʪʘ ʟ 2,0 ʭʚ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʜʦ 3,0 ʭʚ ʫ ʟʨʘʟʢʘ 

ʟ ʚʥʝʩʝʥʥʷʤ 20% ʧʣʘʩʪʽʚʮʽʚ. ʎʝ ʩʚʽʜʯʠʣʦ ʧʨʦ ʫʩʢʣʘʜʥʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʘʙʽʣʴʥʦʾ ʪʽʩʪʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʢʘʨʢʘʩʫ ʢʣʝʡʢʦʚʠʥʥʦʾ ʤʘʪʨʠʮʽ. ʇʨʠ ʮʴʦʤʫ 

ʬʽʢʩʫʚʘʣʦʩʷ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʽʩʪʘ (ʥʘ 23,1é46,2%), ʱʦ ʦʙʫʤʦʚʣʝʥʦ 

ʧʦʩʣʘʙʣʝʥʥʷʤ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʾ ʜʽʾ ʧʨʦʪʝʘʟ ʽ ʘʤʽʣʘʟ 

ʫ ʧʨʦʨʦʱʝʥʦʤʫ ʟʝʨʥʽ. ʂʨʽʤ ʪʦʛʦ, ʮʫʢʨʠ ʽ ʜʝʢʩʪʨʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʘʤʽʣʦʣʽʟʫ, ʯʘʩʪʢʦʚʦ ʧʣʘʩʪʠʬʽʢʫʶʪʴ ʪʽʩʪʦ, ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʜʝʬʦʨʤʘʮʽʾ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʢʦʨʝʣʶʚʘʣʠ ʟʽ ʟʥʘʯʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʘ ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ 37,7é78,6% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.  

 

ʊʘʙʣʠʮʷ 4.7 

ɺʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʟʘ ʜʘʥʠʤʠ 

ʬʘʨʠʥʦʛʨʘʤ 

(n=3, P Ó 0,95, s=3é5 %) 

ʇʦʢʘʟʥʠʢ 
ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ  

ɿʨʘʟʢʠ ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 

ʜʦʩʣʽʜʥʽ ʜʦʙʘʚʢʠ, % 

ʇʇɿʇ ʇʇʐ 

10 15 20 

 

 

2 4 6 8 

ɺʦʜʦ-

ʧʦʛʣʠʥʘʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ, % 

61,3 62,6 63,5 64,4 62,0 62,5 62,8 63,2 

ʏʘʩ ʫʪʚʦʨʝʥʥʷ 

ʪʽʩʪʘ, ʭʚ 
2,0 2,5 2,7 3,0 2,2 2,4 2,7 2,9 

ʉʪʽʡʢʽʩʪʴ, ʭʚ 6,5 5,0 4,5 3,5 7,4 7,7 8,0 8,6 

ʈʦʟʨʽʜʞʝʥʥʷ, 

ʦʜ.ʬ. 
61 84 97 109 57 55 52 50 
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ɼʦʜʘʚʘʥʥʷ ʇʇʐ ʩʧʨʠʷʣʦ ʥʝʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʪʽʩʪʘ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʮʝʣʶʣʦʟʠ, ʛʝʤʽʮʝʣʶʣʦʟ, ʧʝʢʪʠʥʦʚʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʘʢʪʠʚʥʦ ʟʚôʷʟʫʶʪʴ ʚʦʜʫ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ 

ʫʪʚʦʨʝʥʥʷ ʪʽʩʪʘ ʟ 2,0 ʭʚ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʜʦ 2,9 ʭʚ ʫ ʟʨʘʟʢʫ ʟ ʚʥʝʩʝʥʥʷʤ 8% 

ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʢʦʥʢʫʨʝʥʮʽʻʶ ʥʝʢʨʦʭʤʘʣʴʥʠʭ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʟʘ ʚʦʣʦʛʫ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʜʘʪʢʦʚʦʛʦ ʯʘʩʫ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʜʦʙʘʚʢʠ ʪʘ ʾʾ ʛʽʜʨʘʪʘʮʽʾ. ʊʘʢʽ ʝʬʝʢʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʠʤʠ [206]. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʽʩʪʘ ʥʘ 13,8é32,3%, 

ʱʦ ʟʫʤʦʚʣʝʥʦ ʚʠʟʥʘʯʝʥʠʤ ʚʠʱʝ ʫʢʨʽʧʣʝʥʥʷʤ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʢʦʨʝʣʶʚʘʣʠ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʘ ʨʦʟʨʽʜʞʝʥʥʷ ʪʽʩʪʘ 

ʥʘ 6,6é18,0% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʬʘʨʠʥʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʫʶʪʴ ʧʦʩʣʘʙʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ ʟʘ ʥʘʷʚʥʦʩʪʽ 10é20% ʇʇɿʇ ʽ, 

ʥʘʚʧʘʢʠ, ʧʨʦ ʾʭ ʫʢʨʽʧʣʝʥʥʷ ʟʘ ʜʦʜʘʚʘʥʥʷ 2é8% ʇʇʐ ʚʟʘʤʽʥ ʙʦʨʦʰʥʘ. 

ʊʘʢʫ ʞ ʪʝʥʜʝʥʮʽʶ ʟʘʩʚʽʜʯʫʶʪʴ ʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʽʩʪʘ ʥʘ ʘʣʴʚʝʦʛʨʘʬʽ (ʪʘʙʣ. 4.8).  

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣ. 4.8, ʟʘ ʚʥʝʩʝʥʥʷ 10é20% ʇʇɿʇ ʧʦʢʘʟʥʠʢ ʧʨʫʞʥʦʩʪʽ 

(ʈ) ʟʥʠʞʫʚʘʚʩʷ ʚʽʜ 80 ʤʤ ʫ ʢʦʥʪʨʦʣʽ ʜʦ 57 ʤʤ ʟʘ ʚʥʝʩʝʥʥʷ 20,0% ʧʣʘʩʪʽʚʮʽʚ  

(ʥʘ 28,8%). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ ʧʨʦʪʠʜʽʷʪʠ 

ʜʝʬʦʨʤʘʮʽʾ. ʇʦʨʷʜ ʽʟ ʮʠʤ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʣʘʩʪʽʚʮʽʚ ʟʙʽʣʴʰʫʚʘʚʩʷ ʧʦʢʘʟʥʠʢ 

ʨʦʟʪʷʞʥʦʩʪʽ ʪʽʩʪʘ (L), ʱʦ ʦʟʥʘʯʘʣʦ ʧʽʜʚʠʱʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʨʦʟʪʷʛʫʚʘʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʨʦʟʪʷʞʥʦʩʪʽ ʪʽʩʪʘ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʩʠʩʪʝʤ ʟʽ ʟʥʠʞʝʥʦʶ 

ʧʨʫʞʥʽʩʪʶ, ʜʝ ʢʣʝʡʢʦʚʠʥʘ ʩʪʘʻ ʩʣʘʙʰʦʶ ʽ ʧʣʘʩʪʠʯʥʦʶ. ʇʦʨʷʜ ʽʟ ʮʠʤ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʘʜʽʥʥʷ ʚʝʣʠʯʠʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʈ/L, ʚʽʜ 0,8 ʫ ʢʦʥʪʨʦʣʽ ʜʦ 0,48 

ʟʘ ʚʥʝʩʝʥʥʷ 20% ʧʣʘʩʪʽʚʮʽʚ. ʎʝ ʚʢʘʟʫʚʘʣʦ ʥʘ ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʧʨʫʞʥʽʩʪʶ ʽ 

ʨʦʟʪʷʞʥʽʩʪʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʽʩʪʦ, ʷʢ ʙʽʣʴʰ ʤôʷʢʝ ʽ ʪʷʛʫʯʝ. ɼʦʜʘʚʘʥʥʷ 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʫ ʜʦʩʣʽʜʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʩʧʨʠʷʣʦ 

ʟʥʠʞʝʥʥʶ ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ ʜʝʬʦʨʤʘʮʽʾ ʪʽʩʪʘ (W) ʥʘ 6,3é15,7%, ʱʦ ʪʘʢʦʞ 

ʜʦʚʦʜʠʪʴ ʧʦʩʣʘʙʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʦʚʦʾ ʩʠʩʪʝʤʠ.  
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ʊʘʙʣʠʮʷ 4.8 

ɺʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʥʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʟʘ ʜʘʥʠʤʠ ʘʣʴʚʝʦʛʨʘʤ  

(n=3, P Ó 0,95, s=3é5 %) 

ʇʦʢʘʟʥʠʢ 

ʂʦʥʪʨʦʣʴ

-ʥʠʡ 

ʟʨʘʟʦʢ  

ɿʨʘʟʢʠ ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ ʜʦʩʣʽʜʥʽ 

ʜʦʙʘʚʢʠ, % 

ʇʇɿʇ ʇʇʐ 

10 15 20 

 

 

2 4 6 8 

ʇʨʫʞʥʽʩʪʴ 

ʪʽʩʪʘ (P), ʤʤ 
80,0 72,0 63,0 57,0 85,0 90,0 95,0 100,0 

ʈʦʟʪʷʞʥʽʩʪʴ 

ʪʽʩʪʘ (L), ʤʤ 
100,0 105,0 112,0 118,0 90,0 85,0 75,0 70,0 

ɺʽʜʥʦʰʝʥʥʷ 

P/L 
0,8 0,68 0,56 0,48 0,92 1,05 1,27 1,43 

ʇʠʪʦʤʘ 

ʨʦʙʦʪʘ 

ʜʝʬʦʨʤʘʮʽʾ, 

W, 10-4 ɼʞ/ʛ 

190,0 178,0 169,0 160,0 200,0 210,0 220,0 230,0 

 

ʆʪʞʝ, ʜʦʜʘʚʘʥʥʷ ʇʇɿʇ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʣʘʙʰʦʛʦ ʪʽʩʪʘ, ʱʦ ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʛʘʟʦʫʪʨʠʤʫʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ɸʥʘʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʦʪʨʠʤʘʥʽ ʡ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʠ, ʷʢʽ ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ ʥʘ 

ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ [123]. 

ʋ ʨʘʟʽ ʜʦʜʘʚʘʥʥʷ 2é8 % ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (ʪʘʙʣ.4.8) ʧʦʢʘʟʥʠʢ 

ʧʨʫʞʥʦʩʪʽ (ʈ) ʟʙʽʣʴʰʫʚʘʚʩʷ 6,25é25,0% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ ʧʨʦʪʠʜʽʷʪʠ ʜʝʬʦʨʤʘʮʽʾ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʇʇʐ ʟʥʘʯʥʦ ʟʤʝʥʰʫʚʘʚʩʷ 

ʧʦʢʘʟʥʠʢ ʨʦʟʪʷʞʥʦʩʪʽ ʪʽʩʪʘ (L), ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʨʦʟʪʷʛʫʚʘʥʥʷ, ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʪʽʩʪʦʚʠʭ ʩʠʩʪʝʤ ʽʟ ʧʽʜʚʠʱʝʥʠʤʠ ʞʦʨʩʪʢʽʩʪʶ, ʚ 

ʷʢʠʭ ʢʣʝʡʢʦʚʠʥʘ ʩʪʘʻ ʙʽʣʴʰ ʤʽʮʥʦʶ. ʇʦʨʷʜ ʟ ʮʠʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʈ/L ʚʽʜ 0,8 ʫ ʢʦʥʪʨʦʣʽ ʜʦ 1,43 ʟʘ ʚʥʝʩʝʥʥʷ 8% ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ, ʱʦ ʪʘʢʦʞ ʩʚʽʜʯʠʣʦ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʤʽʮʥʽʰʦʛʦ ʪʽʩʪʘ ʟʽ ʟʥʘʯʥʠʤ ʦʧʦʨʦʤ 
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ʜʦ ʨʦʟʪʷʛʫʚʘʥʥʷ. ɺʥʝʩʝʥʥʷ ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʜʦʩʣʽʜʥʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ ʜʝʬʦʨʤʘʮʽʾ (W) ʥʘ 5,3é21,1%.  

ɺʠʷʚʣʝʥʽ ʝʬʝʢʪʠ ʫ ʪʽʩʪʦʚʽʡ ʩʠʩʪʝʤʽ ʟʘ ʜʦʜʘʚʘʥʥʷ ʇʇʐ, ʡʤʦʚʽʨʥʦ, 

ʟʫʤʦʚʣʝʥʽ ʜʽʻʶ ʩʫʢʫʧʥʦʩʪʽ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʧʽʜ ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʬʘʨʠʥʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ ʥʘʷʚʥʽʩʪʶ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʚʟʘʻʤʦʜʽʾ ʟ ʙʽʣʢʘʤʠ ʢʣʝʡʢʦʚʠʥʠ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʦʣʽʬʝʥʦʣʽʚ ʪʘ 

ʥʝʢʨʦʭʤʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ.  

ɺʘʞʣʠʚʠʤ ʧʨʦʮʝʩʦʤ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʪʽʩʪʘ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʣʝʞʥʦʛʦ ʦʙôʻʤʫ ʪʘ ʧʦʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʭʣʽʙʘ, ʻ ʟʤʽʥʘ 

ʦʙôʻʤʫ ʪʽʩʪʦʚʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʧʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ 

ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʇʇɿʇ ʽ ʇʇʐ ʥʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʪʽʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ  

ʨʠʩ. 4.8, 4.9. 

 

 

 

ʈʠʩ. 4.8. ɿʤʽʥʘ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ ʪʽʩʪʘ ʚ ʧʨʦʮʝʩʽ ʜʦʟʨʽʚʘʥʥʷ:  

1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ; 2, 3, 4 ï ʪʽʩʪʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʫ ʢʽʣʴʢʦʩʪʽ 10, 15, 20% 

ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ 

 

ʗʢ ʩʚʽʜʯʘʪʴ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʟʘʤʽʥʘ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ ʇʇɿʇ ʥʘʜʘʻ 

ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʤʽʥʫ ʦʙôʻʤʫ ʪʽʩʪʘ ʧʨʦʪʷʛʦʤ ʜʦʟʨʽʚʘʥʥʷ. ʆʙôʻʤ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʪʽʩʪʘ ʘʢʪʠʚʥʦ ʟʨʦʩʪʘʻ ʧʨʦʪʷʛʦʤ ʜʦʟʨʽʚʘʥʥʷ. ʆʙôʻʤ ʪʽʩʪʘ ʟ 
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ʚʥʝʩʝʥʥʷʤ 10é20% ʇʇɿʇ ʫ ʜʦʩʣʽʜʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʜʦʟʨʽʚʘʥʥʷ 

ʟʨʦʩʪʘʻ ʰʚʠʜʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʥʽʰʠʤ 

ʛʘʟʦʫʪʚʦʨʝʥʥʷʤ ʫ ʥʴʦʤʫ (ʨʠʩ. 4.1). ʇʨʦʪʝ, ʜʘʣʽ, ʟʘ ʤʽʨʦʶ ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʫʚʘʥʥʷ 

ʧʣʘʩʪʽʚʮʽʚ ʦʙôʻʤ ʪʽʩʪʘ ʧʦʯʠʥʘʻ ʟʥʠʞʫʚʘʪʠʩʷ ʽ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʡʦʛʦ 

ʚʝʣʠʯʠʥʘ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʥʘ 6é14,0% ʤʝʥʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. 

ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʩʧʘʜʫ, ʦʯʝʚʠʜʥʦ, ʻ ʧʦʛʽʨʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ ʧʽʜ ʜʽʻʶ 

ʘʢʪʠʚʥʠʭ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʽʩʪʽ ʟ ʇʇɿʇ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʡʦʛʦ ʛʘʟʦʫʪʨʠʤʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʆʪʞʝ, ʧʽʜ ʯʘʩ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʜʦʮʽʣʴʥʠʤ ʻ ʩʢʦʨʦʪʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ, ʘ ʪʘʢʦʞ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʫʢʨʽʧʣʝʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʦʙʽʚ. 

ɿʘ ʚʥʝʩʝʥʥʷ 2é8% ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (ʨʠʩ. 4.9) ʦʙôʻʤ ʪʽʩʪʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʘʢʪʠʚʥʽʰʝ, ʥʽʞ ʦʙôʻʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ.  

 

 

 

ʈʠʩ. 4.9. ɿʤʽʥʘ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ ʪʽʩʪʘ ʚ ʧʨʦʮʝʩʽ ʜʦʟʨʽʚʘʥʥʷ:  

1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ; 2, 3, 4, 5 ï ʪʽʩʪʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇʐ ʫ ʢʽʣʴʢʦʩʪʽ 2, 4, 6, 

8% ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ 
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ʅʘ ʢʽʥʝʮʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʡʦʛʦ ʚʝʣʠʯʠʥʘ ʟʙʽʣʴʰʠʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 

9,7é17,1%. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʜʦʜʘʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʇʇʐ (8%) 

ʧʠʪʦʤʠʡ ʦʙôʻʤ ʪʽʩʪʘ, ʟʙʽʣʴʰʫʶʯʠʩʴ ʧʝʨʰʽ ʜʚʽ ʛʦʜʠʥʠ, ʜʘʣʽ ʧʦʩʪʫʧʦʚʦ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʧʨʦʪʝ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʱʠʤ, ʥʽʞ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʟʨʘʟʢʘ.  

ʎʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʝ ʪʠʤ, ʱʦ ʟ ʪʘʢʦʶ ʢʽʣʴʢʽʩʪʶ ʇʇʐ ʚ ʪʽʩʪʦ ʚʥʦʩʠʪʴʩʷ 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʠʭ ʡʦʛʦ ʬʨʘʢʮʽʡ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ ʟ 

ʢʽʩʪʦʯʦʢ ʰʠʧʰʠʥʦʚʠʭ ʧʣʦʜʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʰʢʦʜʞʘʪʠ ʫʪʚʦʨʝʥʥʶ ʮʽʣʽʩʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ. ɼʦʜʘʪʢʦʚʠʤ ʯʠʥʥʠʢʦʤ ʤʦʞʝ ʙʫʪʠ ʥʘʜʤʽʨʥʦ ʽʥʪʝʥʩʠʚʥʝ 

ʟʙʨʦʜʞʫʚʘʥʥʷ ʮʫʢʨʽʚ ʜʨʽʞʜʞʘʤʠ, ʱʦ ʚʝʜʝ ʜʦ ʥʘʩʪʘʥʥʷ ʾʭ ʜʝʬʽʮʠʪʫ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʥʠʞʝʥʥʷ ʛʘʟʦʫʪʚʦʨʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʟʤʽʥʠ ʤʽʮʥʦʩʪʽ ʘʜʛʝʟʽʾ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʜʦʩʣʽʜʥʠʭ ʜʦʙʘʚʦʢ ʧʽʩʣʷ ʜʦʟʨʽʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 180 ʭʚ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.10 ʽ 4.11. 

ɼʘʥʽ ʧʽʜʪʚʝʨʜʠʣʠ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ. 

 

ʈʠʩ. 4.10. ʄʽʮʥʽʩʪʴ ʘʜʛʝʟʽʾ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ: 1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ;  

2, 3, 4 ï ʪʽʩʪʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʫ ʢʽʣʴʢʦʩʪʽ 10, 15, 20% ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ 

 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ, ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʫ ʢʽʣʴʢʦʩʪʽ 10é20% ʩʧʨʠʷʻ  

ʟʨʦʩʪʘʥʥʶ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 14,8é29,6%. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʪʽʩʪʦ ʩʪʘʻ ʙʽʣʴʰ 

ʣʠʧʢʠʤ ʽ ʤʦʞʝ ʩʠʣʴʥʽʰʝ ʧʨʠʣʠʧʘʪʠ ʜʦ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ʋ ʪʦʡ 
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ʞʝ ʯʘʩ, ʟʘ ʚʥʝʩʝʥʥʷ ʇʇʐ ʘʜʛʝʟʽʡʥʘ ʤʽʮʥʽʩʪʴ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ (ʨʠʩ. 4.9) 

ʟʥʠʞʫʻʪʴʩʷ ʥʘ 10,4é26,1%.  

 

ʈʠʩ.4.11. ʄʽʮʥʽʩʪʴ ʘʜʛʝʟʽʾ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ: 1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ;  

2, 3, 4, 5 ï ʪʽʩʪʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇʐ ʫ ʢʽʣʴʢʦʩʪʽ 2, 4, 6, 8% ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ, ʱʦ ʩʫʤʽʩʥʝ ʚʥʝʩʝʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʤʦʞʝ ʩʧʨʠʷʪʠ 

ʧʦʢʨʘʱʝʥʥʶ ʧʨʫʞʥʦ-ʝʣʘʩʪʠʯʥʠʭ ʽ ʚôʷʟʢʦ-ʧʣʘʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʽʩʪʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʚʤʽʩʪʫ ʇʇɿʇ ʩʪʨʫʢʪʫʨʘ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ ʜʝʱʦ 

ʧʦʩʣʘʙʣʶʻʪʴʩʷ, ʘ ʜʦʜʘʚʘʥʥʷ ʇʇʐ, ʥʘʚʧʘʢʠ, ʩʧʨʠʷʻ ʟʤʽʮʥʝʥʥʶ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ, 

ʱʦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʽʩʪʘ ʽ ʭʣʽʙʘ ʟʘ ʾʭ ʩʫʤʽʩʥʦʛʦ ʜʦʜʘʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʨʦʟʜʽʣʽ, ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 

ʩʪʘʪʪʷʭ ʪʘ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ [265, 277ï282]. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 4 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʨʘʟʽ ʟʘʤʽʥʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 10é20% 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ 2é8% ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʫ ʪʽʩʪʽ ʽʥʪʝʥʩʠʬʽʢʫʶʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʣʝʥʦʛʦ CO  ʚʽʜʧʦʚʽʜʥʦ ʥʘ 10,3é24,1% ʽ 

9,0é26,4% ʟʘ ʜʦʜʘʚʘʥʥʷ ʇʇɿʇ ʪʘ ʥʘ 17,2é44,8% ʽ 7,0é21,0% ʟʘ ʚʥʝʩʝʥʥʷ 
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ʇʇʐ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʽʟʘʮʽʻʶ ʙʨʦʜʠʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʽʩʪʘ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʇʇɿʇ ʽ ʇʇʐ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʽʜʽʡʤʘʣʴʥʦʾ ʩʠʣʠ ʜʨʽʞʜʞʽʚ ʥʘ 

12,5é27,0% ʽ 8,3é22,9%, ʢʽʣʴʢʦʩʪʽ ʟʙʨʦʜʞʝʥʠʭ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ï ʥʘ 

20,5é41,8% ʽ 14,1é31,8%, ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ï ʥʘ 

12,9é29,4% ʽ 10,6é27,1% ʚʽʜʧʦʚʽʜʥʦ. 

2.  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʽʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʧʰʝʥʠʯʥʦʤʫ ʪʽʩʪʽ. 

ɺʥʝʩʝʥʥʷ ʇʇɿʇ, ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʘʤʽʣʦʣʽʟʫ, ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ ʢʨʦʭʤʘʣʶ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʜʦʩʷʛʥʝʥʥʷ 

ʪʘ ʦʜʥʦʯʘʩʥʝ ʟʤʝʥʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚôʷʟʢʦʩʪʽ ʥʘ 10,0é23,3%, ʟʥʠʞʝʥʥʶ 

ʯʠʩʣʘ ʧʘʜʽʥʥʷ ʥʘ 15,6é37,5%. ʇʇʐ, ʚʥʘʩʣʽʜʦʢ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʢʨʦʭʤʘʣʝʤ ʟʘ 

ʟʚôʷʟʫʚʘʥʥʷ ʚʦʜʠ ʪʘ ʚʧʣʠʚʫ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʽ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʢʨʦʭʤʘʣʴʥʠʭ ʛʨʘʥʫʣ, ʩʧʨʠʷʻ ʧʦʜʦʚʞʝʥʥʶ ʯʘʩʫ ʜʦʩʷʛʥʝʥʥʷ ʪʘ 

ʟʥʠʞʝʥʥʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚôʷʟʢʦʩʪʽ ʙʦʨʦʰʥʷʥʦʾ ʩʫʩʧʝʥʟʽʾ ʥʘ 4,1é15,6%, 

ʧʽʜʚʠʱʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ ʢʣʝʡʩʪʝʨʠʟʘʮʽʾ, ʟʤʝʥʰʝʥʥʶ ʯʠʩʣʘ ʧʘʜʽʥʥʷ ʥʘ 

5,0é16,9%. ʇʨʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʽʩʪʽ ʟ ʜʦʙʘʚʢʘʤʠ 

ʩʚʽʜʯʠʪʴ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʥʘ 23,1é46,7% ʪʘ 

11,0é25,9%  ʚʽʜʧʦʚʽʜʥʦ. 

3. ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ. ɿʘ 

ʚʥʝʩʝʥʥʷ 10é20% ʇʇɿʇ ʚʤʽʩʪ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 5,7é10,7%, 

ʩʫʭʦʾ ï ʥʘ 7,4é17,0%, ʧʽʜʚʠʱʫʶʪʴʩʷ ʾʾ ʛʽʜʨʘʪʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʽ ʨʦʟʪʷʞʥʽʩʪʴ, ʘ 

ʧʨʫʞʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 6,6é14,5%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʣʘʙʣʝʥʥʷ 

ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʘ ʧʽʜ ʜʽʻʶ ʘʢʪʠʚʥʠʭ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ. ɼʦʜʘʚʘʥʥʷ 2é8% ʇʇʐ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʠʨʦʾ 

ʢʣʝʡʢʦʚʠʥʠ ʥʘ 5,0é19,1% ʽ ʩʫʭʦʾ ï ʥʘ 2,1é9,6%, ʧʨʦʪʝ, ʟʘʚʜʷʢʠ ʜʽʾ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʧʦʣʽʬʝʥʦʣʽʚ ʽ ʥʝʢʨʦʭʤʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʜʦʜʘʪʢʦʚʠʭ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʟʚôʷʟʢʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʾʾ 

ʫʢʨʽʧʣʝʥʥʷ, ʘ ʩʘʤʝ: ʧʽʜʚʠʱʝʥʥʷ ʧʨʫʞʥʦʩʪʽ ʥʘ 6,6é27,6% ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʨʦʟʪʷʞʥʦʩʪʽ ʥʘ 6,3é31,3%. 
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4. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ 

ʧʽʜʪʚʝʨʜʠʣʠ ʧʦʩʣʘʙʣʝʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʇʇɿʇ ʪʘ ʾʾ ʫʢʨʽʧʣʝʥʥʷ ʟʘ 

ʚʥʝʩʝʥʥʷ ʇʇʐ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʘʨʠʥʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʜʘʚʘʥʥʷ 

10é20% ʇʇɿʇ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʽʩʪʘ, 

ʟʙʽʣʴʰʝʥʥʶ ʯʘʩʫ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ, ʟʥʠʞʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʥʘ 23,1é46,2% ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ 37,7é78,6%. ɿʘ ʜʘʥʠʤʠ ʘʣʴʚʝʦʛʨʘʬʘ  

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʨʫʞʥʦʩʪʽ ʪʽʩʪʘ ʥʘ 10,0é28,8%, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  

P/L ï ʚʽʜ 0,8 ʜʦ 0,48, ʘ ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ ʜʝʬʦʨʤʘʮʽʾ W ï ʥʘ 6,3é15,7%.ʇʨʠ ʮʴʦʤʫ 

ʜʽʘʤʝʪʨ ʢʫʣʴʢʠ ʪʽʩʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 7,3é18,6%. 

ɿʘ ʚʥʝʩʝʥʥʷ 2é8% ʇʇʐ, ʥʘʚʧʘʢʠ, ʩʪʽʡʢʽʩʪʴ ʪʽʩʪʘ ʟʨʦʩʪʘʻ ʥʘ 13,8é32,3%, 

ʘ ʨʦʟʨʽʜʞʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 6,6é18,0%. ʇʨʫʞʥʽʩʪʴ ʪʽʩʪʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 

6,25é25,0%, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ P/L ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 1,43, ʘ ʚʝʣʠʯʠʥʘ W ï ʥʘ 

5,3é21,1%. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʢʫʣʴʢʠ ʪʽʩʪʘ ʥʘ 7,0é16,0%, ʱʦ 

ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʩʠʣʝʥʥʷ ʡʦʛʦ ʧʨʫʞʥʦ-ʝʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʇʇɿʇ ʽ ʇʇʐ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʫ ʧʠʪʦʤʦʛʦ 

ʦʙôʻʤʫ ʪʽʩʪʘ ʧʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ. ɿʘ ʜʦʜʘʚʘʥʥʷ 10é20% ʇʇɿʇ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ʜʦʟʨʽʚʘʥʥʷ ʦʙôʻʤ ʪʽʩʪʘ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʰʝ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʽʰʦʛʦ 

ʛʘʟʦʫʪʚʦʨʝʥʥʷ, ʧʨʦʪʝ ʥʘʧʨʠʢʽʥʮʽ ʧʨʦʮʝʩʫ ʡʦʛʦ ʚʝʣʠʯʠʥʘ ʩʪʘʻ ʤʝʥʰʦʶ ʟʘ 

ʢʦʥʪʨʦʣʴ ʥʘ 6,0é14,0% ʯʝʨʝʟ ʧʦʩʣʘʙʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ ʪʘ ʟʥʠʞʝʥʥʷ 

ʛʘʟʦʫʪʨʠʤʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. ɺʥʝʩʝʥʥʷ 2é8% ʇʇʐ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʽʰʝ 

ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʪʽʩʪʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʟʨʽʚʘʥʥʷ, ʷʢʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴʥʠʡ ʥʘ 9,7é17,1% ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʝʬʝʢʪʦʤ ʟ 

ʚʥʝʩʝʥʥʷ 6% ʜʦʙʘʚʢʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʫʢʨʽʧʣʝʥʥʷʤ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʘ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷʤ ʧʨʫʞʥʦ-ʝʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʩʪʘ. 

6. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʥʽ ʜʦʙʘʚʢʠ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʜʛʝʟʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʰʝʥʠʯʥʦʛʦ ʪʽʩʪʘ. ɿʘ ʚʥʝʩʝʥʥʷ 10é20% ʇʇɿʇ ʤʽʮʥʽʩʪʴ ʘʜʛʝʟʽʾ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 14,8é29,6%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʟʜʘʪʥʦʩʪʽ 

ʧʨʠʣʠʧʘʪʠ ʜʦ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ. ɿʘ ʥʘʷʚʥʦʩʪʽ 2é8% ʇʇʐ ʘʜʛʝʟʽʡʥʘ ʤʽʮʥʽʩʪʴ, 

ʥʘʚʧʘʢʠ, ʟʥʠʞʫʻʪʴʩʷ 10,4é26,1%.  
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ʈʆɿɼɯʃ 5 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ʉʇʆɾʀɺʏʆɰ 

ʎɯʅʅʆʉʊɯ ʇʐɽʅʀʏʅʆɻʆ ʍʃɯɹɸ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʇʃɸʉʊɯɺʎɯɺ 

ɯɿ ʇʈʆʈʆʑɽʅʆɻʆ ɿɽʈʅɸ ʇʐɽʅʀʎɯ ʊɸ ʇʆʈʆʐʂʋ ɿ ʇʃʆɼɯɺ 

ʐʀʇʐʀʅʀ 

 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ: 

 ʜʦʩʣʽʜʞʝʥʥʶ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ 

ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʧʰʝʥʠʯʥʠʭ ʚʠʨʦʙʽʚ; 

 ʚʩʪʘʥʦʚʣʝʥʥʶ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ 

ʟʘ ʾʭ ʩʫʤʽʩʥʦʛʦ ʜʦʜʘʚʘʥʥʷ; 

 ʨʦʟʨʦʙʮʽ ʘʩʦʨʪʠʤʝʥʪʫ ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʪʘ ʇʇʐ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽ ʘʧʘʨʘʪʫʨʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ; 

 ʦʮʽʥʮʽ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʟʙʝʨʝʞʝʥʦʩʪʽ ʩʚʽʞʦʩʪʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ.  

ʋ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʰʝʥʠʯʥʝ 

ʙʦʨʦʰʥʦ ʧʘʨʪʽʾ ˉ4 ʽ 5, ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʽʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ï ʧʘʨʪʽʾ ˉ3. 

 

5.1. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʷʢʽʩʪʴ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ 

 

ʋʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ ʪʽʩʪʘ ʟʘ ʜʦʜʘʚʘʥʥʷ 

ʜʦʩʣʽʜʥʦʾ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ ʚʠʨʦʙʽʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟʦʧʘʨʥʠʡ ʩʧʦʩʽʙ ʪʽʩʪʦʧʨʠʛʦʪʫʚʘʥʥʷ.  

ʂʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ ʪʽʩʪʘ ʚʦʣʦʛʽʩʪʶ 44,0% ʧʽʜʜʘʚʘʣʠ ʜʦʟʨʽʚʘʥʥʶ ʧʨʦʪʷʛʦʤ  

180 ʭʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 28é30Áʉ. ɿʘʩʪʦʩʦʚʫʚʘʣʠ ʦʙʤʠʥʘʥʥʷ ʯʝʨʝʟ ʢʦʞʥʽ  



119 
 

60 ʭʚ. ɼʘʣʽ ʬʦʨʤʫʚʘʣʠ ʪʽʩʪʦʚʽ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʧʽʜʜʘʚʘʣʠ ʚʠʩʪʦʶʚʘʥʥʶ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 35é37Áʉ ʽ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 75é85%. ɺʠʩʪʦʷʥʽ ʟʘʛʦʪʦʚʢʠ 

ʚʠʧʽʢʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 180é220Üʉ ʽʟ ʟʚʦʣʦʞʝʥʥʷʤ ʧʝʢʘʨʥʦʾ ʢʘʤʝʨʠ. ʋ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʯʘʩʪʠʥʫ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʟʘʤʽʥʶʚʘʣʠ ʥʘ ʧʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʫ ʢʽʣʴʢʦʩʪʽ 10, 15 ʽ 20% ʘʙʦ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʫ ʢʽʣʴʢʦʩʪʽ 2, 4, 6 ʪʘ 8%. ɺʦʣʦʛʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʽʩʪʘ ʙʫʣʘ 

ʧ̔ ʜʚʠʱʝʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʬʘʨʠʥʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʦʪʷʛʦʤ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʘʩʪʽʚʮʽ ʜʣʷ 

ʢʨʘʱʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʫ ʤʘʩʽ ʪʽʩʪʘ ʪʘ ʰʚʠʜʰʦʛʦ ʥʘʙʨʷʢʘʥʥʷ ʜʦʮʽʣʴʥʦ ʛʽʜʨʘʪʫʚʘʪʠ 

ʫ ʚʦʜʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʽʥʪʝʨʚʘʣʽ 20é30 , 

ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʪʷʛʦʤ 15é30 ʭʚ ʪʘ ʛʽʜʨʦʤʦʜʫʣʷ ʚ ʽʥʪʝʨʚʘʣʽ 1:1é1:3 ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʤʝʪʨʠ ʛʽʜʨʘʪʫʚʘʥʥʷ: ʪʝʤʧʝʨʘʪʫʨʘ ï 20 , ʪʨʠʚʘʣʽʩʪʴ ï 20 ʭʚ,  

ʛʽʜʨʦʤʦʜʫʣʴ ï 1:1,5. ɻʽʜʨʘʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʘʩʪʠʥʠ ʚʦʜʠ, 

ʱʦ ʡʜʝ ʥʘ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʭʣʽʙʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʪʘ ʇʇʐ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 

5.1 ʽ 5.2, ʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ï ʚ ʪʘʙʣ. 5.1, 5.2.  

 

                      1                      2                        3                           4 

ʈʠʩ. 5.1. ɺʠʛʣʷʜ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʫ ʨʦʟʨʽʟʽ: 1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ;  

2, 3, 4 ï ʟʨʘʟʢʠ ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 10, 15, 20% ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʪʘʙʣ. 5.1, ʚʦʣʦʛʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʭʣʽʙʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ 

ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ ʇʇɿʇ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. ʎʝ 

ʩʧʨʠʯʠʥʝʥʝ ʧʽʜʚʠʱʝʥʦʶ ɺʇɿ ʧʣʘʩʪʽʚʮʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʚ ʥʠʭ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʛʽʜʨʦʬʽʣʴʥʠʭ ʥʝʢʨʦʭʤʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ. 

ɿʘ ʤʽʨʦʶ ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʫʚʘʥʥʷ ʜʦʙʘʚʢʠ ʦʯʽʢʫʚʘʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʠʪʨʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ ʭʣʽʙʘ, ʷʢ ʨʝʟʫʣʴʪʘʪ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ ʙʨʦʜʽʥʥʷ ʚ ʪʽʩʪʽ, 
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ʱʦ ʪʘʢʦʞ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʘʥʽʰʝ (ʪʘʙʣ. 4.1). ɿʘ ʚʥʝʩʝʥʥʷ 10 ʽ 15% ʇʇɿʇ 

ʧʦʢʘʟʥʠʢʠ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ ʟʥʠʞʫʶʪʴʩʷ ʥʘ 5,0 ʽ 8,3%, ʘ ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ï 

ʥʘ 6,4 ʽ 15,0%. ɿʘʤʽʥʘ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 20 % ʧʣʘʩʪʽʚʮʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ï ʥʘ 16,6 ʽ  25,5% ʚʽʜʧʦʚʽʜʥʦ. ɿʥʠʞʫʻʪʴʩʷ ʽ ʧʦʨʠʩʪʽʩʪʴ 

ʭʣʽʙʘ, ʦʩʦʙʣʠʚʦ ʟʘ ʚʥʝʩʝʥʥʷ 20% ʇʇɿʇ. ʇʦʛʽʨʰʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʧʨʷʤʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʩʣʘʙʣʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ ʟʘ ʚʥʝʩʝʥʥʷ 

ʧʣʘʩʪʽʚʮʽʚ, ʱʦ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʽʰʝ (ʨʦʟʜʽʣ 4).  

ʊʘʙʣʠʮʷ 5.1 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʭʣʽʙʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ  

ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

(n=3, P Ó 0,95, s=3é5 %) 

ʇʦʢʘʟʥʠʢ  

ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ  

 

ɿʨʘʟʢʠ ʽʟ ʟʘʤʽʥʦʶ ʙʦʨʦʰʥʘ ʥʘ ʇʇɿʇ, %  

10 15 20 

ɺʦʣʦʛʽʩʪʴ,% 43,0 44,1 44,7 45,2 

ʊʠʪʨʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ, 

ʛʨʘʜ 

2,4 2,6 2,8 2,9 

ʇʠʪʦʤʠʡ ʦʙôʻʤ, 

ʩʤ3/100ʛ 
300 285 275 250 

ʌʦʨʤʦʩʪʽʡʢʽʩʪʴ, 

(ʅ/D) 

0,47  0,44 0,40 0,35 

ʇʦʨʠʩʪʽʩʪʴ, % 70 69 68 65 

ʌʦʨʤʘ, ʩʪʘʥ 

ʧʦʚʝʨʭʥʽ 

ʇʨʘʚʠʣʴʥʘ ʬʦʨʤʘ, ʙʝʟ ʧʽʜʨʠʚʽʚ 

ʪʘ ʪʨʽʱʠʥ, ʧʦʚʝʨʭʥʷ ʛʣʘʜʢʘ 

ʇʨʘʚʠʣʴʥʘ 

ʬʦʨʤʘ, ʙʝʟ 

ʧʽʜʨʠʚʽʚ ʪʘ 

ʪʨʽʱʠʥ, 

ʧʦʚʝʨʭʥʷ 

ʰʦʨʦʭʫʚʘʪʘ 

ʈʦʟʧʣʠʚʯʘʩʪʘ 

ʬʦʨʤʘ, ʙʝʟ 

ʧʽʜʨʠʚʽʚ ʪʘ 

ʪʨʽʱʠʥ 

ʧʦʚʝʨʭʥʷ 

ʰʦʨʦʭʫʚʘʪʘ 

ʂʦʣʽʨ ʩʢʦʨʠʥʢʠ ʉʚʽʪʣʠʡ ʉʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʠʡ  ʂʦʨʠʯʥʝʚʠʡ  

ʉʪʘʥ ʤôʷʢʫʰʢʠ 

ʍʦʨʦʰʘ 

ʝʣʘʩʪʠʯʥʽʩʪʴ, 

ʧʦʨʠʩʪʽʩʪʴ 

ʪʦʥʢʦʩʪʽʥʥʘ,  

ʨʦʟʚʠʥʫʪʘ 

ʍʦʨʦʰʘ 

ʝʣʘʩʪʠʯʥʽʩʪʴ, 

ʧʦʨʠʩʪʽʩʪʴ 

ʪʦʥʢʦʩʪʽʥʥʘ,  

ʨʦʟʚʠʥʫʪʘ 

ʉʝʨʝʜʥʷ 

ʝʣʘʩʪʠʯʥʽʩʪʴ, 

ʧʦʨʠʩʪʽʩʪʴ 

ʪʦʥʢʦʩʪʽʥʥʘ,  

ʨʦʟʚʠʥʫʪʘ 

ʇʦʛʘʥʘ  

ʝʣʘʩʪʠʯʥʽʩʪʴ, 

ʧʦʨʠʩʪʽʩʪʴ 

ʪʦʥʢʦʩʪʽʥʥʘ,  

ʨʦʟʚʠʥʫʪʘ 

ɿʘʧʘʭ  

ɺʣʘʩʪʠʚʠʡ 

ʚʠʨʦʙʫ ʙʝʟ 

ʩʪʦʨʦʥʥʴʦʛʦ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ  ʧʨʠʻʤʥʠʤ ʩʦʣʦʜʦʚʠʤ 

ʘʨʦʤʘʪʦʤ  

ʉʤʘʢ 
ɺʣʘʩʪʠʚʠʡ 

ʚʠʨʦʙʫ ʙʝʟ 

ʩʪʦʨʦʥʥʴʦʛʦ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ  ʧʨʠʻʤʥʠʤ ʩʦʣʦʜʦʚʠʤ 

ʧʨʠʩʤʘʢʦʤ 
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ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙʣ. 5.1 ʪʘ ʨʠʩ. 5.1, ʭʣʽʙ ʟ ʇʇɿʇ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɼʦʩʣʽʜʥʽ ʚʠʨʦʙʠ 

ʤʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʰʝ ʟʘʙʘʨʚʣʝʥʫ ʩʢʦʨʠʥʢʫ, ʨʦʟʚʠʥʫʪʫ ʧʦʨʠʩʪʽʩʪʴ ʤôʷʢʫʰʢʠ ʪʘ 

ʧʨʠʻʤʥʠʡ ʩʦʣʦʜʦʚʠʡ ʧʨʠʩʤʘʢ. ʍʣʽʙ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ʙʽʣʴʰʝ 10% ʇʇɿʇ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʦʨʦʭʫʚʘʪʦʶ ʧʦʚʝʨʭʥʝʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʜʦʜʘʚʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʇʇɿʇ (20%) ʩʪʘʥ ʤôʷʢʫʰʢʠ ʭʣʽʙʘ ʧʦʛʽʨʰʫʻʪʴʩʷ.  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʷʢʦʩʪʽ ʭʣʽʙʘ ʟʘ ʜʦʜʘʚʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʇʇɿʇ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʭʣʽʙʘ ʚʘʨʪʦ ʡʦʛʦ ʜʦʜʘʚʘʪʠ ʫ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 10%. ʇʨʦʪʝ, ʮʝ ʥʝ 

ʩʧʨʠʷʪʠʤʝ ʩʫʪʪʻʚʠʤ ʟʤʽʥʘʤ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʜʦʮʽʣʴʥʠʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 15 ʽ 20% ʇʇɿʇ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʟʘʭʦʜʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ 

ʧʦʛʽʨʰʫʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʾʭ ʜʦʜʘʚʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʭʣʽʙʘ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.2. ʽ ʥʘ ʨʠʩ. 5.2.  

ɼʘʥʽ ʪʘʙʣ. 5.2 ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʱʫ ʚʦʣʦʛʽʩʪʴ ʚʠʨʦʙʽʚ ʽʟ ʇʇʐ, ʱʦ ʧʦʚôʷʟʘʥʦ  ʟ 

ʚʠʩʦʢʠʤʠ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʮʽʻʾ ʜʦʙʘʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʠʣʫ 

ʚʠʱʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʪʽʩʪʘ ʟ ʜʦʙʘʚʢʦʶ (ʨʦʟʜʽʣ 4) ʟʘ ʤʽʨʦʶ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʜʦʟʫʚʘʥʥʷ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ʭʣʽʙʘ ʥʘ 16,6é54,2% ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. ʍʣʽʙ ʟ ʇʇʐ ʤʘʻ ʚʠʱʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ 

ʧʦʢʘʟʥʠʢʠ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʪʘ ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ. ʎʝ, ʦʯʝʚʠʜʥʦ, ʩʧʨʠʯʠʥʝʥʝ 

ʫʢʨʽʧʣʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ, ʧʦʢʨʘʱʝʥʥʷʤ ʡʦʛʦ ʛʘʟʦʫʪʨʠʤʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʜʽʾ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʇʇʐ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʽʰʠʤ ʛʘʟʦʫʪʚʦʨʝʥʥʷʤ 

ʚ ʥʴʦʤʫ, ʱʦ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʫ ʨʦʟʜʽʣʽ 4. ɿʘ ʜʦʜʘʚʘʥʥʷ 2é6% ʜʦʙʘʚʢʠ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʟʨʦʩʪʘʶʪʴ ʥʘ 8,3é18,7% ʪʘ 6,4é12,8%. ɿʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʟʫʚʘʥʥʷ 

ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ ʧʦʣʽʧʰʫʚʘʣʴʥʠʡ ʝʬʝʢʪ ʟʥʠʞʫʻʪʴʩʷ, ʧʨʦʪʝ ʧʠʪʦʤʠʡ ʦʙôʻʤ 

ʪʘ ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ ʭʣʽʙʘ ʟʘʣʠʰʘʶʪʴʩʷ ʚʠʱʠʤʠ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. ʊʘʢʫ 

ʞ ʪʝʥʜʝʥʮʽʶ ʤʘʻ ʽ ʟʤʽʥʘ ʧʦʢʘʟʥʠʢʘ ʧʦʨʠʩʪʦʩʪʽ ʭʣʽʙʘ. ɿʥʠʞʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ 

ʜʦʜʘʚʘʥʥʷ 8% ʇʇʐ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʝ ʟ ʥʘʜʪʦ ʘʢʪʠʚʥʠʤ ʟʙʨʦʜʞʫʚʘʥʥʷʤ 
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ʜʨʽʞʜʞʘʤʠ ʮʫʢʨʽʚ, ʱʦ ʚʝʜʝ ʜʦ ʥʘʩʪʘʥʥʷ ʾʭ ʜʝʬʽʮʠʪʫ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʜʦ ʟʥʠʞʝʥʥʷ  

ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʚ ʥʴʦʤʫ. 

 

ʊʘʙʣʠʮʷ 5.2 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʭʣʽʙʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

(n=3, P Ó 0,95, s=3é5 %) 

ʇʦʢʘʟʥʠʢ  

ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ  

 

ɿʨʘʟʢʠ ʽʟ ʟʘʤʽʥʦʶ ʙʦʨʦʰʥʘ ʥʘ ʇʇʐ, %  

2 4 6 8 

ɺʦʣʦʛʽʩʪʴ,% 43,0 43,7 44,2 44,5 44,7 

ʊʠʪʨʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ 
2,4 2,8 3,1 3,4 3,7 

ʇʠʪʦʤʠʡ ʦʙôʻʤ, 

ʩʤ3/100ʛ 
300 325 342 356 345 

ʌʦʨʤʦʩʪʽʡʢʽʩʪʴ, 

(ʅ/D) 

0,47 0,50 0,52 0,53 0,52 

ʇʦʨʠʩʪʽʩʪʴ, % 70 71 73 75 73 

ʌʦʨʤʘ, ʩʪʘʥ 

ʧʦʚʝʨʭʥʽ ʇʨʘʚʠʣʴʥʘ ʬʦʨʤʘ, ʧʦʚʝʨʭʥʷ ʙʝʟ ʧʽʜʨʠʚʽʚ ʪʘ 

ʪʨʽʱʠʥ, ʛʣʘʜʢʘ 

ʇʨʘʚʠʣʴʥʘ ʬʦʨʤʘ, 

ʧʦʚʝʨʭʥʷ ʙʝʟ 

ʧʽʜʨʠʚʽʚ ʪʘ ʪʨʽʱʠʥ, 

ʙʫʛʨʠʩʪʘ 

ʂʦʣʽʨ ʩʢʦʨʠʥʢʠ ʉʚʽʪʣʠʡ  
ʉʚʽʪʣʦ-

ʢʦʨʠʯʥʝʚʠʡ 

ʂʦʨʠʯʥʝ

-ʚʠʡ 
ʊʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʡ 

ʉʪʘʥ ʤôʷʢʫʰʢʠ 

ʍʦʨʦʰʘ 

ʝʣʘʩʪʠʯʥʽʩʪʴ, 

ʧʦʨʠʩʪʽʩʪʴ 

ʪʦʥʢʦʩʪʽʥʥʘ, 

ʨʦʟʚʠʥʫʪʘ 

ʍʦʨʦʰʘ ʝʣʘʩʪʠʯʥʽʩʪʴ, 

ʧʦʨʠʩʪʽʩʪʴ ʪʦʥʢʦʩʪʽʥʥʘ, 

ʨʦʟʚʠʥʫʪʘ 

ʍʦʨʦʰʘ 

ʝʣʘʩʪʠʯʥʽʩʪʴ, 

ʧʦʨʠʩʪʽʩʪʴ 

ʨʦʟʚʠʥʫʪʘ, 

ʪʦʚʩʪʦʩʪʽʥʥʘ 

ɿʘʧʘʭ  
ɺʣʘʩʪʠʚʠʡ 

ʚʠʨʦʙʫ ʙʝʟ 

ʩʪʦʨʦʥʥʴʦʛʦ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ ʣʝʛʢʠʤ 

ʘʨʦʤʘʪʦʤ ʰʠʧʰʠʥʠ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ 

ʚʠʨʘʞʝʥʠʤ 

ʘʨʦʤʘʪʦʤ ʰʠʧʰʠʥʠ 

ʉʤʘʢ 
ɺʣʘʩʪʠʚʠʡ 

ʚʠʨʦʙʫ ʙʝʟ 

ʩʪʦʨʦʥʥʴʦʛʦ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ ʣʝʛʢʠʤ 

ʰʠʧʰʠʥʦʚʠʤ ʧʨʠʩʤʘʢʦʤ 

ʂʠʩʣʫʚʘʪʠʡ, ʟ 

ʚʠʨʘʞʝʥʠʤ 

ʰʠʧʰʠʥʦʚʠʤ 

ʧʨʠʩʤʘʢʦʤ. 

ʇʽʜ ʯʘʩ 

ʨʦʟʞʦʚʫʚʘʥʥʷ 

ʚʽʜʯʫʚʘʻʪʴʩʷ ʭʨʫʩʪ 

ʯʘʩʪʦʯʦʢ ʜʦʙʘʚʢʠ 

 

ʈʝʟʫʣʴʪʘʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʽʩʪʘ (ʨʠʩ. 5.2,  

ʪʘʙʣ. 5.2) ʧʦʢʘʟʘʣʠ, ʱʦ, ʚʥʝʩʝʥʥʷ ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ ʫ ʢʽʣʴʢʦʩʪʽ 2é6% ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫ ʽ ʩʪʘʥ ʧʦʚʝʨʭʥʽ ʭʣʽʙʘ, ʪʦʜʽ ʷʢʘ ʧʦʚʝʨʭʥʷ ʭʣʽʙʘ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 
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ʡʦʛʦ ʢʽʣʴʢʽʩʪʶ ʻ ʰʦʨʦʭʫʚʘʪʦʶ ʽ ʙʫʛʨʠʩʪʦʶ. ʉʢʦʨʠʥʢʘ ʭʣʽʙʘ ʟʘ ʤʽʨʦʶ ʟʙʽʣʴʰʝʥʥʷ 

ʚ ʥʴʦʤʫ ʜʦʙʘʚʢʠ ʟʤʽʥʶʻ ʢʦʣʽʨ ʚʽʜ ʩʚʽʪʣʦ- ʜʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ.  

 

 

                    1                     2                       3                         4                       5 

ʈʠʩ. 5.2. ɺʠʛʣʷʜ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʫ ʨʦʟʨʽʟʽ: 1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ; 2,3,4,5 

ï ʟʨʘʟʢʠ ʟ ʟʘʤʽʥʦʶ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 2, 4, 6, 8% ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 

 

ɿʘ ʚʥʝʩʝʥʥʷ ʜʦʙʘʚʢʠ ʫ ʢʽʣʴʢʦʩʪʽ 2é6% ʧʦʢʨʘʱʫʻʪʴʩʷ ʝʣʘʩʪʠʯʥʽʩʪʴ ʭʣʽʙʘ, 

ʧʦʨʠʩʪʽʩʪʴ ʩʪʘʻ ʙʽʣʴʰ ʨʦʟʚʠʥʫʪʦʶ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʢʨʘʱʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʧʦʩʠʣʝʥʥʷ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʚ ʪʽʩʪʽ. ʊʘʢʦʞ ʫ 

ʚʠʨʦʙʘʭ ʟôʷʚʣʷʻʪʴʩʷ ʧʨʠʻʤʥʠʡ ʰʠʧʰʠʥʦʚʠʡ ʧʨʠʩʤʘʢ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ɦ ʦ ʟʘ 

ʜʦʟʫʚʘʥʥʷ ʰʠʧʰʠʥʦʚʦʛʦ ʧʦʨʦʰʢʫ ʫ ʢʽʣʴʢʦʩʪʽ 8,0% ʧʦʨʠʩʪʽʩʪʴ ʚʠʨʦʙʽʚ ʩʪʘʻ 

ʛʨʫʙʽʰʦʶ, ʪʦʚʩʪʦʩʪʽʥʥʦʶ, ʘ ʩʤʘʢ ʥʘʙʫʚʘʻ ʢʠʩʣʠʭ ʥʦʪʦʢ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ 

ʨʦʟʞʦʚʫʚʘʥʥʷ ʚʽʜʯʫʚʘʻʪʴʩʷ ʭʨʫʩʪ ʯʘʩʪʦʯʦʢ ʜʦʙʘʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʭʣʽʙʘ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʟʫʚʘʥʥʷ 6% ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʣʘʩʪʽʚʮʽ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʪʘ ʧʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʯʠʥʷʪʴ ʧʨʦʪʠʣʝʞʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ. ɺʥʝʩʝʥʥʷ ʇʇɿʇ ʧʦʩʣʘʙʣʶʻ ʢʣʝʡʢʦʚʠʥʥʠʡ ʢʘʨʢʘʩ 

ʪʽʩʪʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ, ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ʪʘ ʧʦʨʠʩʪʦʩʪʽ 

ʚʠʨʦʙʽʚ. ʅʘʪʦʤʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʇʇʐ ʟʤʽʮʥʶʻ ʩʪʨʫʢʪʫʨʫ ʪʽʩʪʘ ʽ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ, ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ʪʘ ʧʦʨʠʩʪʦʩʪʽ ʭʣʽʙʘ. ʎʝ ʜʘʻ 

ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʫʤʽʩʥʦʛʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣ ̫

ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʚʜʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʥʫʪʨʽʻʥʪʥʦʛʦ 
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ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ. 

ʋʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʇɿʇ ʪʘ ʇʇʐ ʚʚʘʞʘʣʠ ʜʦʮʽʣʴʥʠʤ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʜʚʦʭ ʢʦʤʙʽʥʘʮʽʷʭ, ʘ ʩʘʤʝ 15% ʽ 6%  ʪʘ 20% ʽ 6% ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ 

ʚʽʜʧʦʚʽʜʥʦ. 

 

5.2. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʝʮʝʧʪʫʨʥʦʛʦ ʩʢʣʘʜʫ 

ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

 

ʂʝʨʫʶʯʠʩʴ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤʦʜʝʣʴʥʠʭ ʚʠʨʦʙʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʜʫʤ 

ʱʦʜʦ ʾʭ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʭʣʽʙʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ.  

ʇʣʘʩʪʽʚʮʽ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʦʢ ʟʽ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʩʫʤʽʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʜʚʦʭ ʢʦʤʙʽʥʘʮʽʷʭ ʚʟʘʤʽʥ 

ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ:  

 - ʜʣʷ ʬʦʨʤʦʚʠʭ ʚʠʨʦʙʽʚ ï 20% ʇʇɿʇ ʽ 6% ʇʇʐ; 

 - ʜʣʷ ʧʦʜʦʚʠʭ ʚʠʨʦʙʽʚ ï 15% ʇʇɿʇ ʽ 6% ʇʇʐ. 

ʗʢ ʧʨʦʪʦʪʠʧ ʜʣʷ ʬʦʨʤʦʚʦʛʦ ʭʣʽʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʮʝʧʪʫʨʫ ʭʣʽʙʘ çɹʽʣʠʡ 

ʟ ʙʦʨʦʰʥʘ ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫè, ʘ ʜʣʷ ʧʦʜʦʚʦʛʦ ʚʠʨʦʙʫ ï ʨʝʮʝʧʪʫʨʫ ʭʣʽʙʘ 

çɼʦʤʘʰʥʽʡè, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʮʫʢʦʨ ʽ ʤʘʨʛʘʨʠʥ ʫ ʢʽʣʴʢʦʩʪʽ 2,0 ʽ 2,5% 

ʚʽʜʧʦʚʽʜʥʦ [248]. ʆʩʢʽʣʴʢʠ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʚʚʘʞʘʣʠ ʟʘ ʜʦʮʽʣʴʥʝ 

ʤʘʨʛʘʨʠʥ ʟʘʤʽʥʠʪʠ ʥʘ ʦʣʽʶ ʩʦʥʷʰʥʠʢʦʚʫ. ɺʦʥʘ ʤʘʻ ʥʝʡʪʨʘʣʴʥʠʡ ʩʤʘʢ ʽ ʥʝ ʙʫʜʝ 

ʚʧʣʠʚʘʪʠ ʥʘ ʦʨʠʛʽʥʘʣʴʥʽ ʩʤʘʢʦ-ʘʨʦʤʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʽ 

ʥʘʜʘʶʪʴ ʇʇɿʇ ʪʘ ʇʇʐ. ʍʣʽʙ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʨʦʙʣʷʪʠ ʙʝʟʦʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ.  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ  

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʜʣʷ ʯʦʛʦ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʧʦʚʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʇʌɽ 22 ʪʘ ʤʝʪʦʜ ʦʧʪʠʤʽʟʘʮʽʾ çʢʨʫʪʦʛʦ ʩʭʦʜʞʝʥʥʷè ɹʦʢʩʘ- 

ʋʽʣʩʦʥʘ [257]. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʜʦʩʣʽʜʥʦʾ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ 

ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʢʦʞʥʘ ʟ ʥʠʭ ʚʧʣʠʚʘʻ ʥʘ ʚʦʣʦʛʽʩʪʴ ʪʽʩʪʘ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʚʚʝʜʝʥʥʷ ʇʇɿʇ ʟʤʝʥʰʫʻ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʫʪʨʠʤʫʚʘʪʠ ʛʘʟ, ʪʦʜʽ ʷʢ 

ʜʦʜʘʚʘʥʥʷ ʇʇʐ ʧʨʠʩʢʦʨʶʻ ʜʦʩʷʛʥʝʥʥʷ ʧʽʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʚ ʪʽʩʪʽ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʬʘʢʪʦʨʘʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʙʫʣʠ ʚʦʣʦʛʽʩʪʴ ʪʽʩʪʘ (ʍ1, %) ʪʘ ʪʨʠʚʘʣʽʩʪʴ 

ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ (ʍ2, ʭʚ), ʘ ʟʘ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ (Y) ʙʫʣʦ ʦʙʨʘʥʦ ʧʦʢʘʟʥʠʢ 

ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ (V, ʩʤ3/100 ʛ) (ʋ). ɿʘʜʘʯʝʶ ʦʧʪʠʤʽʟʘʮʽʾ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʪʘʢʠʭ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʽʚ, ʟʘ ʷʢʠʭ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ. 

ʈʽʚʥʽ ʪʘ ʽʥʪʝʨʚʘʣʠ ʬʘʢʪʦʨʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.3. 

ʊʘʙʣʠʮʷ 5.3 

ʈʽʚʥʽ ʬʘʢʪʦʨʽʚ ʪʘ ʽʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ ʟʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʪʘ ʇʇʐ 

 

ʈʦʟʨʦʙʣʝʥʦ ʽ ʨʝʘʣʽʟʦʚʘʥʦ ʧʣʘʥ ʇʌɽ22, ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʷʢʦʛʦ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʨʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʧʦʢʘʟʥʠʢʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʜ ʚʘʨʽʡʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʶʪʴ 

ʨʝʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ: 

 

                    Y1(X1, X2)= 300,4+8,6ʍ1-12,1ĿX2+1,1ĿX1ĿX2   (5.1) 

ʜʝ Y1 ï ʧʠʪʦʤʠʡ ʦʙôʻʤ ʭʣʽʙʘ ʬʦʨʤʦʚʦʛʦ (20% ʇʇɿʇ + 6% ʇʇʐ); 

 

  ɿʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ 

ʚʘʨʽʶʚʘʥʥʷ  

ʈʽʚʝʥʴ ʬʘʢʪʦʨʽʚ 

ʅʫʣʴʦʚʠʡ 

ʨʽʚʝʥʴ 

ʅʠʞʥʽʡ 

ʨʽʚʝʥʴ 

ɺʝʨʭʥʽʡ 

ʨʽʚʝʥʴ 

ɯʥʪʝʨʚʘʣ 

ʚʘʨʽʶʚʘʥʥʷ 

ɺʦʣʦʛʽʩʪʴ ʪʽʩʪʘ, % (ʍ1) 46 45 47 1 

ʊʨʠʚʘʣʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ 

ʪʽʩʪʘ, ʭʚ (ʍ2) 
165 150 180 15 
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                    Y2(X1, X2)= 312,9-9,5 X1-7,0ĿX2+1,7ĿX1ĿX2   (5.2) 

ʜʝ Y2 ï ʧʠʪʦʤʠʡ ʦʙôʻʤ ʭʣʽʙʘ ʧʦʜʦʚʦʛʦ (15% ʇʇɿʇ + 6% ʇʇʐ) 

 

ɻʨʘʬʽʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʫ ʚʠʛʣʷʜʽ 

ʧʦʚʝʨʭʦʥʴ ʚʽʜʛʫʢʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5.3, ʘ, ʙ. 

                           

              ʘ                                                                          ʙ 

ʈʠʩ. 5.3. ʇʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ:  

ʘ ï ʭʣʽʙʘ ʬʦʨʤʦʚʦʛʦ (20% ʇʇɿʇ + 6% ʇʇʐ), ʙ ïШʭʣʽʙʘ ʧʦʜʦʚʦʛʦ  

(15% ʇʇɿʇ + 6% ʇʇʐ) 

 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʟʘ ʤʝʪʦʜʦʤ 

çʢʨʫʪʦʛʦ ʩʭʦʜʞʝʥʥʷè ɹʦʢʩʘ-ʋʽʣʩʦʥʘ. ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʦʧʪʠʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʜʣʷ ʭʣʽʙʘ ʟ ʜʦʙʘʚʢʘʤʠ ʻ ʚʦʣʦʛʽʩʪʴ 

ʪʽʩʪʘ ï 46,4 ʽ 45,0%, ʘ ʪʨʠʚʘʣʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ï 150 ʽ 160 ʭʚ ʚʽʜʧʦʚʽʜʥʦ. ʆʪʞʝ, 

ʟʘ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿʇ ʽ ʇʇʐ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʦʣʦʛʽʩʪʴ ʪʽʩʪʘ, ʘ 

ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʩʢʦʨʦʯʫʻʪʴʩʷ ʥʘ 17,0 ʽ 11,0% ʚʽʜʧʦʚʽʜʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʽʩʪʘ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʽ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʭʣʽʙʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʧʪʠʤʽʟʦʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʧʽʜʪʚʝʨʜʠʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʇɿʇ ʪʘ ʇʇʐ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ (ʪʘʙʣ. 5.5). ʗʢ ʚʠʜʥʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ, 

ʪʽʩʪʦ ʜʣʷ ʚʠʨʦʙʽʚ ʽʟ ʇʇɿʇ ʪʘ ʇʇʐ ʤʘʻ ʚʠʱʫ ʢʠʩʣʦʪʥʽʩʪʴ ʪʘ ʚ ʥʴʦʤʫ 

ʽʥʪʝʥʩʠʚʥʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʥʘʚʽʪʴ ʟʘ ʩʢʦʨʦʯʝʥʦʛʦ ʪʝʨʤʽʥʫ 

ʜʦʟʨʽʚʘʥʥʷ.   
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ʊʘʙʣʠʮʷ 5.4 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʽʩʪʘ ʪʘ ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʪʘ ʇʇʐ 

(n=3, P Ó 0,95, s=3é5 %) 

ʇʦʢʘʟʥʠʢ  

ʍʣʽʙ çɹʽʣʠʡ ʟ ʙʦʨʦʰʥʘ 

ʧʝʨʰʦʛʦ ˇʘʪʫʥʢʫè 

 (ʢʦʥʪʨʦʣʴ 1) 

ʍʣʽʙ ʬʦʨʤʦʚʠʡ 

 (20% ʇʇɿʇ + 6% ʇʇʐ) 

ʍʣʽʙ 

çɼʦʤʘʰʥʽʡè 

(ʢʦʥʪʨʦʣʴ 2) 

ʍʣʽʙ ʧʦʜʦʚʠʡ  

(15% ʇʇɿʇ + 6% ʇʇʐ) 

1 2 3 4 5 

ʊʽʩʪʦ 

ɺʦʣʦʛʽʩʪʴ ʪʽʩʪʘ, % 44,0 46,4 43,0 45,0 

ʊʨʠʚʘʣʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ 

ʪʽʩʪʘ, ʭʚ 
180 150 180 160 

ʂʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ. 

ʧʦʯʘʪʢʦʚʘ 

ʢʽʥʮʝʚʘ 

 

1,9 

2,9 

 

2,8 

4,4 

 

1,9 

2,9 

 

2,7 

4,3 

ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʦʛʦ ʟʘ 

ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ 

ʉʆ2, ʩʤ
3  

820 950 850 960 

ɸʜʛʝʟʽʷ ʪʽʩʪʘ, ʢʇʘ 1,20 1,26 1,10 1,14 

ʈʦʟʧʣʠʚʘʥʥʷ ʪʽʩʪʘ, ʤʤ 85 87 83 84 

ʊʨʠʚʘʣʽʩʪʴ ʚʠʩʪʦʶʚʘʥʥʷ 

ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ, ʭʚ 
48 40 40 35 

ʍʣʽʙ  

ɺʦʣʦʛʽʩʪʴ, % 43,0 45,8 42,0 44,3 

ʂʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ 2,4 3,8 2,4 3,7 

ʇʠʪʦʤʠʡ ʦʙôʻʤ, 

ʩʤ3/100ʛ 
300 320 315 340 

ʇʦʨʠʩʪʽʩʪʴ, % 70 71 71 73 

ʌʦʨʤʦʩʪʽʡʢʽʩʪʴ, (H/D) - - 0,49 0,50 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.4 

1 2 3 4 5 

ʌʦʨʤʘ, ʩʪʘʥ  ʧʦʚʝʨʭʥʽ ɺʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ, ʚ ʷʢʽʡ 

ʚʠʧʽʢʘʚʩʷ, ʙʝʟ ʧʽʜʨʠʚʽʚ 

ʪʘ ʪʨʽʱʠʥ, ʧʦʚʝʨʭʥʷ 

ʛʣʘʜʢʘ 

ɺʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ, ʚ 

ʷʢʽʡ ʚʠʧʽʢʘʚʩʷ, ʙʝʟ 

ʧʽʜʨʠʚʽʚ ʪʘ ʪʨʽʱʠʥ, 

ʧʦʚʝʨʭʥʷ 

ʰʦʨʦʭʫʚʘʪʘ 

ʇʨʦʜʦʚʛʫʚʘʪʦ-

ʦʚʘʣʴʥʘ, ʙʝʟ ʧʽʜʨʠʚʽʚ 

ʪʘ ʪʨʽʱʠʥ, ʧʦʚʝʨʭʥʷ 

ʛʣʘʜʢʘ 

ʇʨʦʜʦʚʛʫʚʘʪʦ-

ʦʚʘʣʴʥʘ, ʧʦʚʝʨʭʥʷ 

ʙʝʟ ʧʽʜʨʠʚʽʚ ʪʘ 

ʪʨʽʱʠʥ, 

ʰʦʨʦʭʫʚʘʪʘ  

ʂʦʣʽʨ ʩʢʦʨʠʥʢʠ ʉʚʽʪʣʠʡ ʂʦʨʠʯʥʝʚʠʡ ʉʚʽʪʣʠʡ ʂʦʨʠʯʥʝʚʠʡ 

ʂʦʣʽʨ ʤôʷʢʫʰʢʠ  ʉʚʽʪʣʠʡ ʂʦʨʠʯʥʝʚʠʡ ʉʚʽʪʣʠʡ ʂʦʨʠʯʥʝʚʠʡ 

ʉʪʘʥ ʤôʷʢʫʰʢʠ 

ʇʨʦʧʝʯʝʥʘ, ʝʣʘʩʪʠʯʥʘ, ʥʝ 

ʣʠʧʢʘ, ʧʦʨʠʩʪʽʩʪʴ ʜʦʙʨʝ 

ʨʦʟʚʠʥʫʪʘ, ʪʦʥʢʦʩʪʽʥʥʘ 

ʇʨʦʧʝʯʝʥʘ, 

ʝʣʘʩʪʠʯʥʘ, ʥʝ ʣʠʧʢʘ, 

ʧʦʨʠʩʪʽʩʪʴ ʜʦʙʨʝ 

ʨʦʟʚʠʥʫʪʘ, 

ʪʦʥʢʦʩʪʽʥʥʘ 

ʇʨʦʧʝʯʝʥʘ, 

ʝʣʘʩʪʠʯʥʘ, ʥʝ ʣʠʧʢʘ, 

ʧʦʨʠʩʪʽʩʪʴ ʜʦʙʨʝ 

ʨʦʟʚʠʥʫʪʘ, 

ʪʦʥʢʦʩʪʽʥʥʘ 

ʇʨʦʧʝʯʝʥʘ, 

ʝʣʘʩʪʠʯʥʘ, ʥʝ 

ʣʠʧʢʘ, ʧʦʨʠʩʪʽʩʪʴ 

ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʘ, 

ʪʦʥʢʦʩʪʽʥʥʘ 

ɿʘʧʘʭ  
ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʙʝʟ 

ʩʪʦʨʦʥʥʴʦʛʦ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ 

ʣʝʛʢʠʤ 

ʰʠʧʰʠʥʦʚʠʤ ʽ 

ʩʦʣʦʜʦʚʠʤ ʘʨʦʤʘʪʦʤ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ 

ʙʝʟ ʩʪʦʨʦʥʥʴʦʛʦ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ 

ʟ ʣʝʛʢʠʤ 

ʰʠʧʰʠʥʦʚʠʤ ʽ 

ʩʦʣʦʜʦʚʠʤ 

ʘʨʦʤʘʪʦʤ 

ʉʤʘʢ  
ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʙʝʟ 

ʩʪʦʨʦʥʥʴʦʛʦ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ 

ʧʨʠʻʤʥʠʤ 

ʰʠʧʰʠʥʦʚʠʤ ʽ 

ʩʦʣʦʜʦʚʠʤ 

ʧʨʠʩʤʘʢʦʤ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ 

ʙʝʟ ʩʪʦʨʦʥʥʴʦʛʦ 

ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ 

ʟ ʧʨʠʻʤʥʠʤ 

ʰʠʧʰʠʥʦʚʠʤ ʽ 

ʩʦʣʦʜʦʚʠʤ 

ʧʨʠʩʤʘʢʦʤ 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʩʫʤʽʩʥʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʘʚʦʢ ʧʦʢʘʟʥʠʢʠ ʘʜʛʝʟʽʾ ʪʘ 

ʨʦʟʧʣʠʚʘʥʥʷ ʪʽʩʪʘ ʥʝʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘ ʎʝ ʻ ʩʚʽʜʯʝʥʥʷʤ 

ʥʽʚʝʣʶʚʘʥʥʷ ʧʦʩʣʘʙʣʶʶʯʦʛʦ ʚʧʣʠʚʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʪʽʩʪʘ ʟʘ ʨʘʭʫʥʦʢ ʫʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʇʇʐ. 

ʋʢʨʽʧʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʽʩʪʘ ʪʘ ̔ʥʪʝʥʩʠʚʥʽʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ 

ʜʦʩʣʽʜʥʠʭ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʢʘʭ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʰʝ ʾʭ ʚʠʩʪʦʶʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ʥʘ 16,7 ʽ 12,5%. 

ʂʦʤʧʣʝʢʩʥʘ ʜʽʷ ʇʇɿʇ ʪʘ ʇʇʐ ʥʘ ʪʽʩʪʦʚʽ ʩʠʩʪʝʤʠ ʚʽʜʦʙʨʘʟʠʣʘʩʷ ʽ ʥʘ 

ʧʦʢʘʟʥʠʢʘʭ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ (ʪʘʙʣ. 5.4). ɺʠʨʦʙʠ ʤʘʶʪʴ ʚʠʱʫ ʢʠʩʣʦʪʥʽʩʪʴ 

ʪʘ ʚʦʣʦʛʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ. ɺʘʞʣʠʚʦʶ 

ʚʽʜʤʽʥʥʽʩʪʶ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʽʟ ʜʦʙʘʚʢʘʤʠ ʻ ʧʦʢʨʘʱʝʥʠʡ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ, ʧʠʪʦʤʠʡ ʦʙôʻʤ, ʷʢʠʡ ʟʨʦʩʪʘʻ ʥʘ 6,7 ʽ 8,0% ʚʽʜʧʦʚʽʜʥʦ.  

ʇʦʢʨʘʱʫʶʪʴʩʷ ʪʘʢʦʞ ʧʦʨʠʩʪʽʩʪʴ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʚʠʨʦʙʽʚ ʽ ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ 

ʧʦʜʦʚʦʛʦ ʭʣʽʙʘ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʱʽ, ʥʽʞ ʟʘ ʦʢʨʝʤʦʛʦ ʜʦʜʘʚʘʥʥʷ 15% ʽ 20% ʇʇɿʇ, 

ʘʣʝ ʜʝʱʦ ʥʠʞʯʽ, ʥʽʞ ʟʘ ʚʥʝʩʝʥʥʷ ʚ ʪʽʩʪʦ ʪʽʣʴʢʠ ʇʇʐ (ʪʘʙʣ. 5.1, 5.2).  

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʭʣʽʙʘ (ʨʠʩ. 5.4, ʪʘʙʣ. 5.4) 

ʩʚʽʜʯʘʪʴ, ʱʦ ʩʫʤʽʩʥʝ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʽ ʇʇʐ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʧʦʚʝʨʭʥʽ, ʚʦʥʘ 

ʩʪʘʻ ʰʦʨʦʭʫʚʘʪʘ, ʷʢ ʽ ʟʘ ʦʢʨʝʤʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʧʣʘʩʪʽʚʮʽʚ.  

 

 

                           ʘ                                                         ʙ             

ʈʠʩ. 5.4. ʍʣʽʙ ʬʦʨʤʦʚʠʡ ʟ ʜʦʜʘʚʘʥʥʷʤ 20% ʇʇɿʇ ʽ 6% ʇʇʐ (ʘ) ʪʘ ʭʣʽʙ 

ʧʦʜʦʚʠʡ ʟ ʜʦʜʘʚʘʥʥʷʤ 15% ʇʇɿʇ ʽ 6% ʇʇʐ (ʙ) 
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ʇʦʨʷʜ ʽʟ ʮʠʤ ʩʢʦʨʠʥʢʘ ʽ ʤôʷʢʫʰʢʘ ʥʘʙʫʚʘʶʪʴ ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ ʪʘ 

ʧʨʠʻʤʥʠʭ ʩʦʣʦʜʦʚʠʭ ʽ ʰʠʧʰʠʥʦʚʠʭ ʥʦʪʦʢ ʫ ʩʤʘʢʫ ʪʘ ʘʨʦʤʘʪʽ. ʄôʷʢʫʰʢʘ ʚʠʨʦʙʽʚ 

ʝʣʘʩʪʠʯʥʘ, ʧʦʨʠʩʪʽʩʪʴ ʨʦʟʚʠʥʫʪʘ, ʪʦʥʢʦʩʪʽʥʥʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʤʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʜʦʙʘʚʦʢ ʧʽʜ ʯʘʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʜʘʻ ʟʤʦʛʫ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʧʦʩʣʘʙʣʶʚʘʣʴʥʠʡ ʚʧʣʠʚ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʪʽʩʪʘ ʟʘʚʜʷʢʠ ʟʤʽʮʥʶʚʘʣʴʥʽʡ ʜʽʾ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʨʦʟʧʫʰʝʥʥʷ ʪʽʩʪʘ. ʎʝ 

ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʽ ʦʜʝʨʞʘʥʥʶ 

ʚʠʨʦʙʽʚ ʽʟ ʧʦʢʨʘʱʝʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʪʘ ʦʨʠʛʽʥʘʣʴʥʠʤʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

 

5.3. ʈʦʟʨʦʙʢʘ ʨʝʮʝʧʪʫʨ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ  

ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ 

ʧʽʜʭʦʜʫ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ  ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ, ʱʦ ʙʫʜʝ ʚʠʛʦʪʦʚʣʷʪʠʩʷ 

ʙʝʟʦʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. ʋʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʽ 

ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʽ ʦʩʦʙʣʠʚʦʩʪʽ:  

ï ʚʥʝʩʝʥʥʷ ʥʘ ʩʪʘʜʽʾ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʽ 

ʧʦʧʝʨʝʜʥʴʦ ʛʽʜʨʘʪʦʚʘʥʠʭ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ  ʧʰʝʥʠʮʽ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʪʽʩʪʘ; 

ï ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ; 

ï ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ. 

ʋʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʽʜʭʦʜʘʤ ʜʦ ʟʙʘʛʘʯʝʥʥʷ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʩʘʤʝ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, 

ʥʝ ʤʽʩʪʠʪʴ ʩʠʥʪʝʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ. 
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ɿʘ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʨʦʙʣʷʪʠ ʭʣʽʙ ʬʦʨʤʦʚʠʡ 

çʉʠʣʘ ʧʨʠʨʦʜʠè (20% ʇʇɿʇ + 6% ʇʇʐ) ʽ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè (10% ʇʇɿʇ 

+ 6% ʇʇʐ).ʋʥʽʬʽʢʦʚʘʥʽ ʨʝʮʝʧʪʫʨʠ ʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 5.5. 

 

ʊʘʙʣʠʮʷ 5.5 

ʋʥʽʬʽʢʦʚʘʥʽ ʨʝʮʝʧʪʫʨʠ ʚʠʨʦʙʽʚ ʽʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ  

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

 

ʉʠʨʦʚʠʥʘ 

ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʢʛ 

ʍʣʽʙ çɹʽʣʠʡ ʟ 

ʙʦʨʦʰʥʘ 

ʧʝʨʰʦʛʦ 

ˇʘʪʫʥʢʫè 

(ʢʦʥʪʨʦʣʴ) 

ʍʣʽʙ 

 çʉʠʣʘ 

ʧʨʠʨʦʜʠè  

ʍʣʽʙ 

çɼʦʤʘʰʥʽʡè 

(ʢʦʥʪʨʦʣʴ) 

ʍʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ 

ʤʽʢʩè 

ɹʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ 

ɯ ˇʘʪʫʥʢʫ 
100,0 74,0 100,0 79,0 

ʇʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ 

    

ʚ ʪʽʩʪʦ - 20,0 - 15,0 

ʥʘ ʦʙʨʦʙʣʝʥʥʷ 

ʧʦʚʝʨʭʥʽ 

- - - 4,0 

ʇʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 

- 6,0 - 6,0 

ɼʨʽʞʜʞʽ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ 

ʧʨʝʩʦʚʘʥʽ 

2,5 2,5 2,5 2,5 

ʎʫʢʦʨ  - - 2,0 2,0 

ʆʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ 

ʨʘʬʽʥʦʚʘʥʘ 

ʜʝʟʦʜʦʨʦʚʘʥʘ 

- - 2,1 2,1 

ʉʽʣʴ ʢʫʭʦʥʥʘ  1,3 1,3 1,5 1,5 

ʈɸɿʆʄ: 103,8 103,8 108,1 112,1 

 

ʊʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5.5. 

ʊʨʠʚʘʣʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʪʘ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʚʽʜʧʦʚʽʜʘʶʪʴ 
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ʚʠʟʥʘʯʝʥʠʤ ʫ ʧ. 5.2. ʊʨʠʚʘʣʽʩʪʴ ʚʠʧʽʢʘʥʥʷ ʚʠʨʦʙʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʯʘʩʦʤ, ʱʦ 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʮʝʥʪʨʽ ʤôʷʢʫʰʢʠ 97é98 . 

 

 

 

* ʜʣʷ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè 

 

ʈʠʩ. 5.5. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʮʷ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè  

 

ʅʘ ʨʠʩ. 5.6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʧʘʨʘʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʦʚʠʭ ʚʠʨʦʙʽʚ.  
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ʈʠʩ. 5.6. ɸʧʘʨʘʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ çʉʠʣʘ 

ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè: 1 ï ʪʽʩʪʦʤʽʩʠʣʴʥʘ ʤʘʰʠʥʘ, 2 ï ʜʦʟʘʪʦʨ 

ʙʦʨʦʰʥʘ, 3 ï ʜʦʟʘʪʦʨ ʨʽʜʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 4 ï ʜʦʟʘʪʦʨ ʜʣʷ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ, 5 ï ʜʽʞʘ ʧʽʜʢʘʪʥʘ, 6 ï ʜʽʞʝʧʝʨʝʢʠʜʘʯ, 7 ï ʪʽʩʪʦʧʦʜʽʣʴʥʘ ʤʘʰʠʥʘ,  

8 ï ʪʽʩʪʦʦʢʨʫʛʣʶʚʘʣʴʥʘ ʤʘʰʠʥʘ, 9 ï ʪʨʘʥʩʧʦʨʪʝʨ, 10, 12, 17 ï ʩʪʽʣ ʚʠʨʦʙʥʠʯʠʡ, 

11 ï ʪʽʩʪʦʟʘʢʘʪʫʚʘʣʴʥʘ ʤʘʰʠʥʘ, 13, 15, 18 ï ʚʘʛʦʥʝʪʢʘ, 14 ï ʚʠʩʪʽʡʥʘ ʰʘʬʘ,  

16 ï ʧʽʯ ʨʦʪʘʮʽʡʥʘ. 

 

ʍʣʽʙ ʬʦʨʤʦʚʠʡ çʉʠʣʘ ʧʨʠʨʦʜʠè ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʛʦʪʦʚʣʷʪʠ ʤʘʩʦʶ 0,5 ʢʛ, ʘ 

ʧʦʜʦʚʠʡ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ïʤʘʩʦʶ 0,3 ʢʛ.  

ʅʘ ʥʦʚʫ ʧʨʦʜʫʢʮʽʶ ʨʦʟʨʦʙʣʝʥʦ ʽ ʟʘʪʚʝʨʜʞʝʥʦ ʨʝʮʝʧʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʽʥʩʪʨʫʢʮʽʾ ʟ ʚʠʨʦʙʥʠʮʪʚʘ (ɼʦʜʘʪʢʠ ɸ, ɹ).  

ʅʦʚʽ ʚʠʨʦʙʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʚʠʨʦʙʥʠʯʠʭ ʜʝʛʫʩʪʘʮʽʷʭ (ʜʦʜʘʪʦʢ ɺ), ʘ 

ʪʘʢʦʞ ʥʘ ʚʠʩʪʘʚʢʘʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ (ɼʦʜʘʪʦʢ ɻ), ʜʝ ʟʜʦʙʫʣʠ ʩʭʚʘʣʴʥʽ ʚʽʜʛʫʢʠ. 

ʋʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʡʰʣʘ ʚʠʨʦʙʥʠʯʫ ʘʧʨʦʙʘʮʽʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʘ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʊʆɺ çʃʠʟʦʛʫʙʽʚʩʴʢʽ ʣʘʩʦʱʽè (ʩ. ʃʠʟʦʛʫʙʽʚʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ.), 

ʌʆʇ ʄɸʉʃɸʂ ʆ.ɺ. (ʤ. ʇʠʨʷʪʠʥ, ʇʦʣʪʘʚʩʴʢʘ ʦʙʣ.), ʊʆɺ çɺɸʃʂʀ-ʍʃɯɹè  

(ʤ. ɺʘʣʢʠ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ.), ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

(ɼʦʜʘʪʦʢ ɼ, ɾ), ʘ ʪʘʢʦʞ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ (ɼʦʜʘʪʦʢ ʂ). 
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5.4. ʍʘʨʯʦʚʘ, ʙʽʦʣʦʛʽʯʥʘ ʪʘ ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ 

ʜʦʜʘʚʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

 

ʍʘʨʯʦʚʫ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʭʣʽʙʘ ʚʠʟʥʘʯʘʣʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʤʽʩʪʫ ʥʫʪʨʽʻʥʪʽʚ ʫ ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ, ʢʽʣʴʢʦʩʪʽ ʩʠʨʦʚʠʥʠ ʫ 100 ʛ 

ʭʣʽʙʘ, ʘ ʪʘʢʦʞ ʚʪʨʘʪ ʦʢʨʝʤʠʭ ʨʝʯʦʚʠʥ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɽʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʭʣʽʙʘ ʨʦʟʨʘʭʦʚʫʚʘʣʠ, ʚʠʭʦʜʷʯʠ ʟ ʡʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

ʉʪʫʧʽʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ ʫ ʥʫʪʨʽʻʥʪʘʭ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʽʥʪʝʛʨʘʣʴʥʠʤ ʩʢʦʨʦʤ ʜʝʥʥʦʾ ʥʦʨʤʠ ʭʣʽʙʘ (277 ʛ), ʚʩʪʘʥʦʚʣʝʥʦʾ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ 

çʇʨʦ ʧʨʦʞʠʪʢʦʚʠʡ ʤʽʥʽʤʫʤè ʥʦʨʤʠ [283]. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʨʝʬʝʨʝʥʩʥʽ ʥʦʨʤʠ ʧʦʞʠʚʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʘʟʘʥʽ ʫ ɿʘʢʦʥʽ 

ʋʢʨʘʾʥʠ çʇʨʦ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚè [284].   

ɹʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʙʽʣʢʽʚ ʭʣʽʙʘ ʟ ʜʦʙʘʚʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʢʦʨʦʤ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʭʣʽʙʘ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.6. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʤʽʩʪ ʙʽʣʢʫ ʽ ʞʠʨʽʚ ʫ ʨʦʟʨʦʙʣʝʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʚʠʨʦʙʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʇʦʟʠʪʠʚʥʠʤ ʻ ʟʥʠʞʝʥʥʷ ʚ ʥʠʭ 

ʧʝʨʝʪʨʘʚʣʶʚʘʥʠʭ ʚʫʛʣʝʚʦʜʽʚ ʥʘ 11,6 ʪʘ 7,4% ʚʽʜʧʦʚʽʜʥʦ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ ʩʫʤʽʩʥʦʛʦ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʪʘ ʇʇʐ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ï ʫ 2,8 ʨʘʟʠ. ʈʦʟʨʦʙʣʝʥʽ ʚʠʨʦʙʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʜʞʝʨʝʣʦʤ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʦʩʢʽʣʴʢʠ ʚʽʜʦʤʦ, ʱʦ ʜʦ ʪʘʢʠʭ ʥʘʣʝʞʘʪʴ 

ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʱʦʥʘʡʤʝʥʰʝ 3,0 ʛ/100 ʛ ʮʠʭ ʨʝʯʦʚʠʥ [285].  

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʭʣʽʙʘ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʪʘ ʇʇʐ. ʋ 

ʥʦʚʠʭ ʚʠʨʦʙʘʭ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʥʘʪʨʽʶ, ʨʘʟʦʤ ʽʟ ʪʠʤ, ʚʤʽʩʪ ʢʘʣʴʮʽʶ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ 1,9 ʽ 2,0 ʨʘʟʠ, ʘ ʢʘʣʽʶ ï ʫ 1,5 ʽ 1,6 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ. ʂʽʣʴʢʽʩʪʴ ʤʘʛʥʽʶ 

ʽ ʬʦʩʬʦʨʫ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʦʩʪʘʻ ʫ 1,6 ʽ 1,7 ʨʘʟʠ. 

ʇʽʜʚʠʱʫʻʪʴʩʷ ʫ 1,3 ʨʘʟʠ ʚʤʽʩʪ ʟʘʣʽʟʘ ʫ ʜʦʩʣʽʜʥʠʭ ʚʠʨʦʙʘʭ.  
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ʇʦʢʨʘʱʫʻʪʴʩʷ ʪʘʢʦʞ ʽ ʚʽʪʘʤʽʥʥʠʡ ʧʨʦʬʽʣʴ ʭʣʽʙʘ ʟʘ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʇʇɿʇ ʪʘ ʇʇʐ. ʊʘʢ, ʚʤʽʩʪ ʪʦʢʦʬʝʨʦʣʫ ʫ ʭʣʽʙʽ çʉʠʣʘ ʧʨʠʨʦʜʠè ʽ ʭʣʽʙʮʽ çʂʦʨʠʩʥʠʡ 

ʤʽʢʩè ʻ ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ʫ 2,1 ʨʘʟʠ. 

 

ʊʘʙʣʠʮʷ 5.6 
ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʭʣʽʙʘ 100 ʛ 

ʅʫʪʨʽʻʥʪʠ 
ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 1 

ʍʣʽʙ 

 çʉʠʣʘ 

ʧʨʠʨʦʜʠè  

ʂʦʥʪʨʦʣʴʥʠʡ  

ʟʨʘʟʦʢ 2 

ʍʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ 

ʤʽʢʩè 

ɹʽʣʢʠ, ʛ 7,50 7,55 7,30 7,40 

ɾʠʨʠ, ʛ 1,00 1,10 2,40 2,50 

ɺʫʛʣʝʚʦʜʠ, ʛ 51,00 44,80 51,60 46,50 

ʍʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, ʛ 1,80 4,90 1,75 4,87 

ʄʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, 

ʤʛ/100 ʛ 
  

  

ʥʘʪʨʽʡ (Na) 388,82 375,73 448,76 427,85 

ʢʘʣʴʮʽʡ (Ca) 17,90 34,20 17,52 34,10 

ʢʘʣʽʡ (K) 131,30 198,1 128,48 198,0 

ʤʘʛʥʽʡ (Mg) 32,82 54,10 32,12 54,05 

ʬʦʩʬʦʨ (P) 85,79 131,8 83,95 131,2 

ʟʘʣʽʟʦ (Fe) 1,57 2,10 1,53 2,03 

ɺʽʪʘʤʽʥʠ, ʤʛ/100 ʛ     

ʪʦʢʦʬʝʨʦʣ (ɽ) 0,97 2,07 1,10 2,26 

ʪʽʘʤʽʥ (ɺ1) 0,19 0,25 0,19 0,24 

ʨʠʙʦʬʣʘʚʽʥ (ɺ2) 0,04 0,11 0,05 0,10 

ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ 

(ʈʈ) 
1,39 1,90 

1,36 1,83 

ʂʘʨʦʪʠʥʦʾʜʠ  - 1,04 - 1,03 

ʇʦʣʽʬʝʥʦʣʠ,  

ʤʛ/100 ʛ 

(ʟʘ ʛʘʣʦʚʦʶ ʢʠʩʣʦʪʦʶ) 

- 110,46 - 109,90 

ɽʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ, 

ʢʂʘʣ 
244,0 217,0 257,0 238,0 

 

ʊʘʢʦʞ ʫ ʦʙʦʭ ʚʠʨʦʙʘʭ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʪʽʘʤʽʥʫ, ʨʠʙʦʬʣʘʚʽʥʫ ʪʘ ʚʽʪʘʤʽʥʫ 

ʈʈ. ʂʨʽʤ ʪʦʛʦ, ʨʘʟʦʤ ʽʟ ʇʇɿʇ ʪʘ ʇʇʐ ʜʦ ʩʢʣʘʜʫ ʭʣʽʙʘ ʥʘʜʭʦʜʷʪʴ ʢʘʨʦʪʠʥʦʾʜʠ. 

ɺʘʞʣʠʚʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʭʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè 

ʟʙʘʛʘʯʫʻʪʴʩʷ ʧʦʣʽʬʝʥʦʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʾʭ ʙʽʦʣʦʛʽʯʥʫ 

ʮʽʥʥʽʩʪʴ. ʈʦʟʨʘʭʫʥʦʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʚʠʨʦʙʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ 
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ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ï ʥʘ 11,1%, ʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ï  

ʥʘ 7,4%. 

ʇʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʚʽʜʧʦʚʽʜʥʦ ʧʦʟʥʘʯʠʣʦʩʷ ʥʘ 

ʽʥʪʝʛʨʘʣʴʥʦʤʫ ʩʢʦʨʽ ʭʣʽʙʘ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 5.7 ʜʘʥʽ.  

 

ʊʘʙʣʠʮʷ 5.7 
ʇʦʢʨʠʪʪʷ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʚ ʧʦʞʠʚʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥʘʭ 

ʟʘ ʩʧʦʞʠʚʘʥʥʷ  100/277 ʛ ʭʣʽʙʘ 

ʅʫʪʨʽʻʥʪʠ 

ɼ
ʦ
ʙ
ʦ
ʚ
ʘ
 

ʧ
ʦ
ʪ
ʨ
ʝ
ʙ
ʘ
 

 ɯʥʪʝʛʨʘʣʴʥʠʡ ʩʢʦʨ ʭʣʽʙʘ, % ʚʽʜ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ  

ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 1 

ʍʣʽʙ 

 çʉʠʣʘ 

ʧʨʠʨʦʜʠè  

ʂʦʥʪʨʦʣʴʥʠʡ  

ʟʨʘʟʦʢ 2 

ʍʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ 

ʤʽʢʩè 

100 ʛ 277 ʛ 100 ʛ 277 ʛ 100 ʛ 277 ʛ 100 ʛ 277 ʛ 

ɹʽʣʢʠ, ʛ 50 15,0 41,6 15,6 43,2 14,6 40,4 14,8 41,0 

ɾʠʨʠ ,ʛ 70 1,4 3,9 1,6 4,4 3,4 9,4 3,6 10,0 

ɺʫʛʣʝʚʦʜʠ, ʛ 260 19,6 54,3 17,2 47,6 19,8 54,9 17,9 49,6 

ʍʘʨʯʦʚʽ 

ʚʦʣʦʢʥʘ, ʛ 

30 
6,0 16,6 16,3 45,2 

5,8 16,1 16,3 45,2 

ʄʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʤʛ/100 ʛ 

ʥʘʪʨʽʡ (Na) 
2000 

[286] 
19,4 53,8  18,8 52,1  

22,4 62,0 21,4 59,3 

ʢʘʣʴʮʽʡ (Ca) 800 2,2 6,1 4,3 11,9 2,2 6,1 4,3 11,9 

ʢʘʣʽʡ (K) 2000 6,6 18,3 9,9 27,4 6,4 17,8 9,9 27,4 

ʤʘʛʥʽʡ (Mg) 375 8,8 24,4 14,4 39,9 8,5 23,5 13,0 36,0 

ʬʦʩʬʦʨ (P) 700 12,3 34,1 18,8 52,1 12,0 33,2 18,7 51,8 

ʟʘʣʽʟʦ (Fe) 14 11,2 31,0 15,0 41,6 10,9 30,2 14,5 40,2 

ɺʽʪʘʤʽʥʠ, ʤʛ/100 ʛ 

ʪʦʢʦʬʝʨʦʣ 

(ɽ) 

12 
8,0 22,2 17,3 47,9 

7,9 21,9 17,1 47,4 

ʪʽʘʤʽʥ (ɺ1) 1,1 17,3 47,9 22,7 62,9 17,3 47,9 21,8 60,4 

ʨʠʙʦʬʣʘʚʽʥ 

(ɺ2) 

1,4 
2,9 8,0 7,9 21,9 

3,6 10,0 7,1 19,7 

ʥʽʢʦʪʠʥʦʚʘ 

ʢʠʩʣʦʪʘ (ʈʈ) 

16 
8,7 24,1 11,9 33,0 

8,5 23,5 11,4 31,6 

ʂʘʨʦʪʠʥʦʾʜʠ  15 - - 7,0 19,4 - - 6,9 19,1 

ʇʦʣʽʬʝʥʦʣʠ, 

ʤʛ/100 ʛ (ʟʘ 

ʛʘʣʦʚʦʶ 

ʢʠʩʣʦʪʦʶ) 

250 - - 44,2 122,4 - - 44,0 121,9 
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ɿʘ ʩʧʦʞʠʚʘʥʥʷ ʜʦʙʦʚʦʾ ʥʦʨʤʠ ʭʣʽʙʘ ʟ ʇʇɿʇ ʪʘ ʇʇʐ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 

ʦʪʨʠʤʫʻ 45,2% ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʫ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʥʘʭ, ʱʦ ʩʫʪʪʻʚʦ ʙʽʣʴʰʝ, ʥʽʞ 

ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ (16,6 ʽ 16,3%). ʉʫʪʪʻʚʦ ʟʨʦʩʪʘʻ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʫ ʢʘʣʽʾ, ʤʘʛʥʽʾ, ʬʦʩʬʦʨʽ ʪʘ ʚʽʪʘʤʽʥʘʭ.  

ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʦʩʠʣʶʻʪʴʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʭʣʽʙʘ 

ʟʘ ʩʫʤʽʩʥʦʛʦ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʽ ʇʇʐ.  ʊʘʢ, ʧʦʢʨʠʪʪʷ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʫ ʪʦʢʦʬʝʨʦʣʽ 

ʟʘ ʚʞʠʚʘʥʥʷ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʩʢʣʘʜʘʻ 47,9 ʽ 47,4% ʧʨʦʪʠ 22,2 ʽ 21,9% ʫ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɺʥʝʩʝʥʥʷ ʨʘʟʦʤ ʽʟ ʜʦʙʘʚʢʘʤʠ ʢʘʨʦʪʠʥʦʾʜʽʚ ʜʘʻ ʟʤʦʛʫ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʚ ʥʠʭ ʥʘ 19,4 ʽ 19,1%. ɺʠʩʦʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʬʝʥʦʣʽʚ 

ʫ ʚʠʨʦʙʘʭ ʟ ʇʇɿʇ ʽ ʇʇʐ ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʦʚʦʶ ʥʦʨʤʦʶ ʫ ʮʠʭ ʨʝʯʦʚʠʥʘʭ ʥʘ 49,0%.   

ʗʢ ʧʦʢʘʟʘʥʦ ʫ ʪʘʙʣ. 5.6 ʽ 5.7, ʩʫʤʽʩʥʝ ʜʦʜʘʚʘʥʥʷ ʇʇɿʇ ʪʘ ʇʇʐ ʥʝ ʟʤʽʥʶʻ 

ʚʤʽʩʪ ʙʽʣʢʽʚ, ʧʨʦʪʝ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ (ʪʘʙʣ. 5.8). 

ʊʘʙʣʠʮʷ 5.8 

ɸʤʽʥʦʢʠʩʣʦʪʥʽ ʩʢʦʨʠ ʪʘ ʧʦʢʘʟʥʠʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ 

ɸʤʽʥʦʢʠʩʣʦʪʘ 
ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 1 

ʍʣʽʙ  

çʉʠʣʘ 

ʧʨʠʨʦʜʠè  

ʂʦʥʪʨʦʣʴʥʠʡ  

ʟʨʘʟʦʢ 2 

ʍʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ 

ʤʽʢʩè 

ɺʘʣʽʥ 112,8 112,9 112,9 113,5 

ɯʟʦʣʝʡʮʠʥ 115,7 115,8 115,7 116,7 

ʃʝʡʮʠʥ 112,7 112,9 112,9 112,1 

ʃʽʟʠʥ 59,8 67,0 60,0 68,0 

ʊʨʝʦʥʽʥ 120,0 121,0 120,4 122,0 

ʎʠʩʪʽʥ+ʤʝʪʽʦʥʽʥ 138,0 139,0 138,0 139,9 

ʌʝʥʽʣʘʣʘʥʽʥ+ʪʠʨʦʟʠʥ 155,8 164,4 155,9 160,1 

ʇʝʨʰʘ ʣʽʤʽʪʫʶʯʘ 

ʘʤʽʥʦʢʠʩʣʦʪʘ 
ʃʽʟʠʥ ʣʽʟʠʥ ʣʽʟʠʥ ʣʽʟʠʥ 

ʉʢʦʨ ʧʝʨʰʦʾ ʣʽʤʽʪʫʶʯʦʾ 

ʘʤʽʥʦʢʠʩʣʦʪʠ (AAS), % 
59,8 67,0 60,0 68,0 

ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʪʨʘʚʥʦʩʪʽ 

ʙʽʣʢʘ (PDCAAS), % 
47,8 53,6 48,0 54,4 

ʂʦʝʬʽʮʽʻʥʪ ʫʪʠʣʽʪʘʨʥʦʩʪʽ (U), 

ʯʘʩʪʢʘ ʦʜ. 
0,514 0,56 0,515 0,572 

ʂʦʝʬʽʮʽʻʥʪ ʨʽʟʥʠʮʽ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ, 

(ʂʈɸʉ), % 
56,6 52,0 56,5 50,9 

ʇʦʪʝʥʮʽʡʥʘ ʙʽʦʣʦʛʽʯʥʘ 

ʮʽʥʥʽʩʪʴ 
43,4 48,0 43,5 49,1 
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ɸʥʘʣʽʟ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʣʷ ʚʩʽʭ 

ʟʨʘʟʢʽʚ ʧʝʨʰʦʶ ʣʽʤʽʪʫʶʯʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʣʽʟʠʥ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʘʜʣʠʰʦʢ ʽʥʰʠʭ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ (ʚʘʣʽʥʫ, ʽʟʦʣʝʡʮʠʥʫ, ʪʨʝʦʥʽʥʫ, 

ʬʝʥʽʣʘʣʘʥʽʥʫ ʟ ʪʠʨʦʟʠʥʦʤ ʪʦʱʦ). ʇʨʠ ʮʴʦʤʫ ʧʦʢʨʘʱʫʻʪʴʩʷ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ 

ʙʽʣʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ. ʊʘʢ, 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ ʣʽʟʠʥʫ ʚ ʭʣʽʙʽ çʉʠʣʘ ʧʨʠʨʦʜʠè ʟʨʽʩ ʥʘ 7,2%, ʘ ʭʣʽʙʮʷ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʥʘ 8,0% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʫʪʠʣʽʪʘʨʥʦʩʪʽ ʫ ʥʦʚʠʭ 

ʚʠʨʦʙʘʭ ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ, ʟʥʠʞʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʫʧʝʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʙʽʣʢʽʚ ʫ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʘʭ. 

ʂʦʝʬʽʮʽʻʥʪ ʨʽʟʥʠʮʽ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʫ (ʂʈɸʉ), ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ 

ʯʘʩʪʢʫ ʥʘʜʣʠʰʢʦʚʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʧʣʘʩʪʠʯʥʽ 

ʧʦʪʨʝʙʠ ʦʨʛʘʥʽʟʤʫ, ʫ ʥʦʚʠʭ ʚʠʨʦʙʘʭ ʟʥʠʞʫʶʪʴʩʷ ʥʘ 4,6% ʫ ʭʣʽʙʽ çʉʠʣʘ ʧʨʠʨʦʜʠè 

ʪʘ ʥʘ 5,6% ʫ ʭʣʽʙʮʽ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ 

ʧʦʪʝʥʮʽʡʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʰʝʥʠʯʥʠʡ ʭʣʽʙ ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʽ ʇʇʐ ̒  

ʜʞʝʨʝʣʦʤ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʤʘʻ ʟʙʽʣʴʰʝʥʠʡ ʚʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘʪʨʽʶ, 

ʢʘʣʴʮʽʶ, ʢʘʣʽʶ, ʤʘʛʥʽʶ ʪʘ ʟʘʣʽʟʘ, ʚʽʪʘʤʽʥʽʚ ɽ, ɺ1, ɺ2, ʈʈ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʨʝʯʦʚʠʥ, ʧʦʢʨʘʱʝʥʠʡ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ, ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʡʦʛʦ ʧʽʜʚʠʱʝʥʦʾ 

ʭʘʨʯʦʚʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʽ ʚʠʨʦʙʠ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ 

ʤʘʩʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

 

5.5. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ  

ʟ ʩʫʤʽʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʩʣʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʣʽʙʘ ʻ ʟʙʝʨʝʞʝʥʥʷ 

ʩʚʽʞʦʩʪʽ ʫʧʨʦʜʦʚʞ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ. ʇʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙ 

ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʻ ʦʟʥʘʢ ʯʝʨʩʪʚʽʥʥʷ: ʤôʷʢʫʰʢʘ ʫʱʽʣʴʥʷʻʪʴʩʷ, ʩʪʘʻ ʢʨʠʭʢʫʚʘʪʦʶ, 

ʚʪʨʘʯʘʻ ʧʨʫʞʥʽʩʪʴ ʪʘ ʤôʷʢʽʩʪʴ, ʟʥʠʞʫʻʪʴʩʷ ʾʾ ʚʦʣʦʛʽʩʪʴ. ʊʘʢʽ ʟʤʽʥʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʢʦʤʧʣʝʢʩʦʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʩʪʨʫʢʪʫʨʽ ʚʠʨʦʙʫ, ʩʝʨʝʜ ʷʢʠʭ 
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ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʨʝʪʨʦʛʨʘʜʘʮʽʾ ʢʨʦʭʤʘʣʶ, ʩʪʨʫʢʪʫʨʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ 

ʙʽʣʢʽʚ ʪʘ ʟʤʽʥʽ ʩʪʘʥʫ ʚʦʣʦʛʠ [25]. ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ʟʘʟʥʘʯʝʥʠʭ ʟʤʽʥ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ: ʧʘʨʘʤʝʪʨʘʤʠ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʫʤʦʚʘʤʠ ʟʙʝʨʽʛʘʥʥʷ, ʚʦʣʦʛʽʩʪʶ ʧʨʦʜʫʢʮʽʾ, 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʝʮʝʧʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʋʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʡ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʾʭ ʚʧʣʠʚ ʥʘ ʛʣʠʙʠʥʫ 

ʧʨʦʮʝʩʽʚ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ, ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʟʤʽʥʠ ʷʢʦʩʪʽ ʭʣʽʙʘ ʧʽʜ 

ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. 

ʋ ʮʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʶʚʘʣʠ ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤôʷʢʫʰʢʠ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʭʣʽʙʘ, ʟʦʢʨʝʤʘ ʾʾ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʪʚʝʨʜʦʩʪʽ, ʚʦʣʦʛʦʩʪʽ, ʢʨʠʭʢʫʚʘʪʦʩʪʽ ʪʘ ʛʽʜʨʦʬʽʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʜ 

ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʨʦʙʽʚ (ʯʝʨʝʟ 3 

ʛʦʜ ʧʽʩʣʷ ʚʠʧʽʢʘʥʥʷ), ʯʝʨʝʟ 24, 48 ʽ 72 ʛʦʜ ʟʙʝʨʽʛʘʥʥʷ. ɺʠʨʦʙʠ ʧʘʢʫʚʘʣʠ ʫ 

ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʦʣʽʤʝʨʥʫ ʧʣʽʚʢʫ ʪʘ ʟʙʝʨʽʛʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 19Ñ1Üʉ ʽ ʚʽʜʥʦʩʥʽʡ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 70Ñ5%. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 5.7-5.9 ʽ ʫ  

ʪʘʙʣ. 5.9. 

ɼʘʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʭʣʽʙʘ ʟ ʜʦʙʘʚʢʘʤʠ ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʪʚʝʨʜʦʩʪʽ ʡʦʛʦ 

ʤôʷʢʫʰʢʠ, ʚʠʟʥʘʯʝʥʠʤ ʤʝʪʦʜʦʤ ʪʝʢʩʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 5.7. 

ʊʚʝʨʜʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʦʧʦʨʫ ʤôʷʢʫʰʢʠ ʜʝʬʦʨʤʘʮʽʾ ʽ ʚʠʱʽ ʟʥʘʯʝʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʚʝʨʜʽʰʫ, ʙʽʣʴʰ ʯʝʨʩʪʚʫ ʤôʷʢʫʰʢʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʦʥʪʨʦʣʴʥʽ ʽ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʭʣʽʙʘ ʤʘʶʪʴ 

ʚʽʜʤʽʥʥʽ ʧʦʢʘʟʥʠʢʠ ʪʚʝʨʜʦʩʪʽ ʚʞʝ ʧʽʩʣʷ ʚʠʧʽʢʘʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ. ʍʣʽʙ çʉʠʣʘ 

ʧʨʠʨʦʜʠ ʪʘ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʤʘʶʪʴ ʥʠʞʯʫ ʪʚʝʨʜʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ʥʘ 40,4 ʪʘ 45,6%. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʣʽʜʥʠʭ ʚʠʨʦʙʽʚ ʧʦʛʽʨʰʫʚʘʚʩʷ ʤʝʥʰ 

ʽʥʪʝʥʩʠʚʥʦ, ʽ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʝʨʝʚʠʱʫʻ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʥʘ 35 ʽ 

30%, ʪʦʜʽ ʷʢ ʢʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ 1 ʽ 2 ï ʥʘ 75 ʽ 65%. ʊʘʢʠʡ ʧʦʢʨʘʱʫʶʯʠʡ ʝʬʝʢʪ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʣʽʙʘ ʟ ʇʇɿʇ ʪʘ ʇʇʐ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʠʟʢʦʶ 
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ʯʠʥʥʠʢʽʚ. ʈʘʟʦʤ ʽʟ ʇʇɿʇ ʫ ʪʽʩʪʦ ʚʥʦʩʷʪʴʩʷ ʜʝʢʩʪʨʠʥʠ ʽ ʩʘʤ ʧʨʦʮʝʩ ʘʤʽʣʦʣʽʟʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʽʰʝ, ʱʦ ʻ ʚʘʛʦʤʦʶ ʩʢʣʘʜʦʚʦʶ ʚ ʫʧʦʚʽʣʴʥʝʥʥʽ ʨʝʪʨʦʛʨʘʜʘʮʽʾ 

ʢʨʦʭʤʘʣʶ. 

 

 

ʈʠʩ. 5.7 . ɿʤʽʥʘ ʪʚʝʨʜʦʩʪʽ ʤôʷʢʫʰʢʠ ʭʣʽʙʘ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ: 1 ï ʢʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 1; 2 ï ʭʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè; 3 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ 2; 4 ï ʭʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè 

 

ɿʤʝʥʰʝʥʥʶ ʪʚʝʨʜʦʩʪʽ ʩʧʨʠʷʻ ʢʨʘʱʝ ʨʦʟʧʫʰʝʥʥʷ ʤôʷʢʫʰʢʠ ʟʘ ʨʘʭʫʥʦʢ 

ʫʢʨʽʧʣʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ ʟʘ ʫʯʘʩʪʽ ʇʇʐ ʪʘ ʢʨʘʱʦʛʦ ʛʘʟʦʫʪʚʦʨʝʥʥʷ  ʚ ʪʽʩʪʽ ʟʘ ʫʯʘʩʪʽ 

ʦʙʦʭ ʜʦʙʘʚʦʢ. ʊʘʢʦʞ ʤʝʥʰ ʚʠʨʘʞʝʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʤôʷʢʫʰʢʠ ʜʦʩʣʽʜʥʠʭ 

ʚʠʨʦʙʽʚ ʧʦʚôʷʟʘʥʝ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʫ ʥʠʭ ʥʝʢʨʦʭʤʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ. ʎʽ 

ʨʝʯʦʚʠʥʠ ʟʜʘʪʥʽ ʩʧʦʚʽʣʴʥʶʚʘʪʠ ʧʨʦʮʝʩʠ ʯʝʨʩʪʚʽʥʥʷ ʭʣʽʙʘ ʟʘʚʜʷʢʠ ʚʟʘʻʤʦʜʽʾ ʟ 

ʘʤʽʣʦʟʦʶ ʪʘ ʘʤʽʣʦʧʝʢʪʠʥʦʤ ʢʨʦʭʤʘʣʶ, ʱʦ ʟʤʝʥʰʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʡʦʛʦ 

ʨʝʪʨʦʛʨʘʜʘʮʽʾ [25]. 

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʫ ʇʇɿʇ ʽ ʇʇʐ ʛʽʜʨʦʬʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʩʧʨʠʷʻ ʽ ʢʨʘʱʦʤʫ 

ʫʪʨʠʤʫʚʘʥʥʶ ʚʦʣʦʛʠ ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ, ʱʦ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʧʽʜ ʯʘʩ 

ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʚʪʨʘʪ (ʪʘʙʣ.5.9). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʪʨʘʪʠ ʚʦʣʦʛʠ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ ʚʠʨʦʙʽʚ 

ʙʫʣʘ ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʩʣʽʜʥʠʤʠ ʚʠʨʦʙʘʤʠ. 
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ʊʘʙʣʠʮʷ 5.9  

ɿʤʽʥʘ ʚʦʣʦʛʦʩʪʽ ʭʣʽʙʘ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 

 (n=3, P Ó 0,95, s=3é5 %) 

ʊʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ, 

ʭʚ 

ɺʦʣʦʛʽʩʪʴ ʭʣʽʙʘ, % 

ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 1 

ʍʣʽʙ çʉʠʣʘ 

ʧʨʠʨʦʜʠè  

ʂʦʥʪʨʦʣʴʥʠʡ  

ʟʨʘʟʦʢ 2 

ʍʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ 

ʤʽʢʩè 

3 43,0 45,8 42,0 44,3 

24 41,1 44,0 39,9 42,5 

48  39,4 42,6 38,8 41,2 

72 38,0 41,4 37,4 40,2 

 

ʇʽʩʣʷ 72 ʛʦʜ ʟʙʝʨʽʛʘʥʥʷ ʾʭ ʚʦʣʦʛʽʩʪʴ ʟʥʠʟʠʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 12,3 ʽ 11,0%, 

ʪʦʜʽ ʷʢ ʫ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʚʪʨʘʪʠ ʚʦʣʦʛʠ ʙʫʣʠ 

ʤʝʥʰʠʤʠ ï 9,6 ʽ 9,3% ʚʽʜʧʦʚʽʜʥʦ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚ ʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ ʚʠʩʦʢʦʶ 

ʛʽʜʨʦʬʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

ɸʥʘʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʚʩʪʘʥʦʚʣʝʥʦ ʽ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʢʨʠʭʢʫʚʘʪʦʩʪʽ ʭʣʽʙʘ 

(ʨʠʩ. 5.8).  

 

 

ʈʠʩ. 5.8. ɿʤʽʥʘ ʢʨʠʭʢʫʚʘʪʦʩʪʽ ʤôʷʢʫʰʢʠ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʭʣʽʙʘ:  

1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ 1; 2 ï ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè; 3 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ 2;  

4 ï ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè 
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ʉʚʽʞʝʚʠʧʝʯʝʥʽ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʭʣʽʙʘ ʤʘʣʠ ʜʝʱʦ ʚʠʱʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʥʽʞ ʢʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʢʦʤʧʣʝʢʩʥʠʤ ʚʧʣʠʚʦʤ ʇʇɿʇ ʽ 

ʇʇʐ ʥʘ ʩʪʨʫʢʪʫʨʫ ʤôʷʢʫʰʢʠ, ʷʢʘ ʩʪʘʻ ʛʨʫʙʽʰʦʶ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʦʙʦʣʦʥʢʦʚʠʭ 

ʯʘʩʪʦʢ ʽ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ ʢʨʠʭʢʫʚʘʪʽʩʪʴ 

ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʟʨʦʩʪʘʣʘ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʦ ʽ ʯʝʨʝʟ 72 ʛʦʜ  ʙʫʣʘ ʚʠʱʦʶ ʟʘ ʧʦʯʘʪʢʦʚʫ 

ʫ 2,8 ʽ 2,6 ʨʘʟʽʚ, ʪʦʜʽ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʨʦʙʽʚ ʚʦʥʘ ʟʨʦʩʣʘ ʫ 3,2 ʽ 3,1 ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɻʽʜʨʦʬʽʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤôʷʢʫʰʢʠ ʚʠʨʦʙʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʥʘʤʦʯʫʚʘʥʦʩʪʽ, ʚʠʟʥʘʯʘʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʧʦʛʣʠʥʫʪʦʾ ʚʠʨʦʙʘʤʠ ʫʧʨʦʜʦʚʞ 

ʟʙʝʨʽʛʘʥʥʷ (ʨʠʩ. 5.9).  

 

 

ʈʠʩ. 5.9. ɿʤʽʥʠ ʛʽʜʨʦʬʽʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʢʫʰʢʠ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 

ʭʣʽʙʘ: 1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ 1; 2 ï ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè; 3 ï ʢʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 2; 4 ï ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè 

 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʟʙʝʨʽʛʘʥʥʷ ʥʘʤʦʯʫʚʘʥʽʩʪʴ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè 

ʪʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘ 18,0 ʽ 15,4%. 

ʋ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʥʘʤʦʯʫʚʘʥʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʚʠʨʦʙʽʚ ʟʤʝʥʰʫʻʪʴʩʷ 

ʤʝʥʰʦʶ ʤʽʨʦʶ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʤʝʥʰʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʯʝʨʩʪʚʽʥʥʷ. 

ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʚʝʣʠʯʠʥʘ ʫ ʮʠʭ ʟʨʘʟʢʽʚ ʭʣʽʙʘ ʥʘ 20,3 ʪʘ 17,6% ʤʝʥʰʝ 
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ʧʦʯʘʪʢʦʚʦʾ, ʪʦʜʽ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʥʘ 32,0 ʽ 25%. ʆʪʞʝ, ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ 

ʭʣʽʙʘ ʢʨʘʱʝ ʟʙʝʨʽʛʘʶʪʴ ʛʽʜʨʦʬʽʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʨʘʟʢʠ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ʽ ʭʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʟ ʜʦʜʘʚʘʥʥʷʤ ʇʇɿʇ ʽ ʇʇʐ ʤʝʥʰʦʶ ʤʽʨʦʶ ʚʪʨʘʯʘʶʪʴ ʩʚʽʞʽʩʪʴ 

ʯʝʨʝʟ 72 ʛʦʜ ʟʙʝʨʽʛʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ. 

ʅʘʷʚʥʽʩʪʴ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʩʧʨʠʷʻ ʫʧʦʚʽʣʴʥʝʥʥʶ 

ʯʝʨʩʪʚʽʥʥʷ ʭʣʽʙʘ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʜʝʢʩʪʨʠʥʽʚ ʪʘ ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʤʫ ʨʦʟʱʝʧʣʝʥʥʶ ʢʨʦʭʤʘʣʶ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʛʘʣʴʤʫʚʘʥʥʷ ʡʦʛʦ 

ʨʝʪʨʦʛʨʘʜʘʮʽʾ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʦʨʦʰʦʢ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫʧʦʚʽʣʴʥʶʻ ʯʝʨʩʪʚʽʥʥʷ 

ʭʣʽʙʥʠʭ ʚʠʨʦʙʽʚ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʷʢʽ ʟʜʘʪʥʽ ʟʚôʷʟʫʚʘʪʠ 

ʽ ʫʪʨʠʤʫʚʘʪʠ ʚʦʜʫ. ʅʘʷʚʥʽʩʪʴ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 

ʢʦʤʧʣʝʢʩʠ ʟ ʤʦʣʝʢʫʣʘʤʠ ʢʨʦʭʤʘʣʶ, ʪʘʢʦʞ ʧʝʨʝʰʢʦʜʞʘʻ ʡʦʛʦ ʨʝʪʨʦʛʨʘʜʘʮʽʾ. 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ ʧʽʩʣʷ 72 ʛʦʜ 

ʟʙʝʨʽʛʘʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.10. 

 

ʊʘʙʣʠʮʷ 5.10 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè  

 ̔  ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè  

(n=3, P Ó 0,95, s=3é5 %) 

ʇʦʢʘʟʥʠʢ 
ɼʦʧʫʩʪʠʤʽ 

ʨʽʚʥʽ [287] 

ʌʘʢʪʠʯʥʠʡ ʚʤʽʩʪ ʫ ʚʠʨʦʙʘʭ 

ʭʣʽʙ çʉʠʣʘ 

ʧʨʠʨʦʜʠè 

ʭʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ 

ʤʽʢʩè 

ʂʽʣʴʢʽʩʪʴ ʤʝʟʦʬʽʣʴʥʠʭ 

ʘʝʨʦʙʥʠʭ ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʂʋʆ/ʛ, ʥʝ ʙʽʣʴʰʝ 

1,0Ĭ103 <120 <130 

ɹʘʢʪʝʨʽʾ ʛʨʫʧʠ ʢʠʰʢʦʚʠʭ 

ʧʘʣʠʯʦʢ (ʢʦʣʽʬʦʨʤʠ), ʚ 1,0 ʛ 

ʥʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ 
ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

ʇʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ,  

ʫ ʪ.ʯ. Salmonella, ʚ 25 ʛ 

ʥʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ 
ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

ɼʨʽʞʜʞʽ ʽ ʧʣʽʩʥʷʚʽ ʛʨʠʙʠ, 

ʂʋʆ/ʛ, ʥʝ ʙʽʣʴʰʝ 
1,0Ĭ102 <12 <10 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʭʣʽʙʘ 

ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʘʣʠ ʜʦʧʫʩʪʠʤʠʤ ʥʦʨʤʘʪʠʚʥʠʤ 
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ʚʠʤʦʛʘʤ: ʢʽʣʴʢʽʩʪʴ ʤʝʟʦʬʽʣʴʥʠʭ ʘʝʨʦʙʥʠʭ ʽ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʜʨʽʞʜʞʽʚ ʽ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞ, ʘ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʙʘʢʪʝʨʽʡ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ 

ʫ ʚʠʨʦʙʘʭ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʤʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʟʙʝʨʝʞʝʥʥʶ ʡʦʛʦ ʩʚʽʞʦʩʪʽ. ʎʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʧʦʚʽʣʴʥʽʰʦʤʫ ʟʨʦʩʪʘʥʥʽ 

ʪʚʝʨʜʦʩʪʽ ʪʘ ʢʨʠʭʢʫʚʘʪʦʩʪʽ ʤôʷʢʫʰʢʠ, ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʽʡ ʚʪʨʘʪʽ ʚʦʣʦʛʠ ʪʘ 

ʢʨʘʱʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʾʾ ʛʽʜʨʦʬʽʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʫʧʦʚʽʣʴʥʶʶʪʴʩʷ 

ʧʨʦʮʝʩʠ ʯʝʨʩʪʚʽʥʥʷ ʭʣʽʙʘ ʪʘ ʜʦʚʰʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʡʦʛʦ ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

 

 

5.5. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʫ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ, ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʷʢʦʾ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʝʬʝʢʪʽʚ.  

ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʭʘʨʯʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʜʘʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʝʨʝʚʘʛ ʽ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʘʩʦʨʪʠʤʝʥʪʫ ʭʣʽʙʦʙʫʣʦʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʫ ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʪʦʚʘʨʥʠʡ ʧʦʨʪʬʝʣʴ, 

ʧʦʩʠʣʠʪʠ ʢʦʥʢʫʨʝʥʪʥʽ ʧʦʟʠʮʽʾ ʪʘ ʦʪʨʠʤʘʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʾ. ɺʦʜʥʦʯʘʩ, ʟ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʫʱʽʩʪʴ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ,  ʭʣʽʙʦʙʫʣʦʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʤʘʻ 

ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʩʦʮʽʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ ʜʦʮʽʣʴʥʠʤ 

ʚʚʘʞʘʻʤʦ ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʽʚ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ 

ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʢʦʥʮʝʧʮʽʾ ʧʦʪʨʽʡʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ  (Triple bottom line, TBL) [288], ʩʫʪʴ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ ʧʝʨʝʭʽʜ ʚʽʜ 
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ʩʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʫ ʯʝʨʝʟ ʩʫʪʦ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʡʦʛʦ ʫ 

ʚʠʛʣʷʜʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʩʢʣʘʜʦʚʠʤʠ ʷʢʦʛʦ ʻ ʝʢʦʥʦʤʽʯʥʠʡ, ʩʦʮʽʘʣʴʥʠʡ 

ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʝʬʝʢʪʽʚ ʽʥʥʦʚʘʮʽʡʥʦʾ ʨʦʟʨʦʙʢʠ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʱʦʜʦ ʟʤʽʥʠ ʧʘʨʘʜʠʛʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚ ʙʽʢ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʙʽʟʥʝʩʫ. ʋ ʮʴʦʤʫ ʟʚôʷʟʢʫ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʢʦʥʮʝʧʮʽʾ 

ʧʦʪʨʽʡʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʦʮʽʥʢʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʧʨʦʚʝʜʝʥʘ, ʚʨʘʭʦʚʫʶʯʠʡ ʝʢʦʥʦʤʽʯʥʠʡ, ʩʦʮʽʘʣʴʥʠʡ, ʝʢʦʣʦʛʽʯʥʠʡ 

ʝʬʝʢʪʠ.  

ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ ʚʠʟʥʘʯʝʥʦ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʧʨʠʙʫʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʘʭʦʚʘʥʦ ʧʨʦʛʥʦʟʥʫ ʮʽʥʫ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʪʘ ʦʮʽʥʝʥʦ ʾʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʟʘ ʮʽʥʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʦʜʫʢʪʘʤʠ-ʘʥʘʣʦʛʘʤʠ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʨʠʥʢʫ.  

ʎʽʥʘ ʧʨʦʜʫʢʮʽʾ ʚʠʟʥʘʯʝʥʘ ʥʘ ʦʩʥʦʚʽ ʚʠʪʨʘʪ ʥʘ ʩʠʨʦʚʠʥʫ [289] ʪʘ 

ʚʨʘʭʦʚʫʶʯʠ ʩʪʨʫʢʪʫʨʫ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʠ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʫʟʷʪʦ ʫ ʨʦʟʤʽʨʽ 15,0%. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 5.11 ʪʘ 5.12. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʟʥʘʯʝʥʦ ʧʨʦʛʥʦʟʥʽ ʮʽʥʠ ʥʘ ʥʦʚʫ ʧʨʦʜʫʢʮʽʶ. 

ɺʦʥʠ ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʥʘ ʧʨʦʜʫʢʮʽʶ ʭʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ï 113,40, ʭʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè ï 115,60 ʛʨʥ ʟʘ 1 ʢʛ ʧʨʦʜʫʢʮʽʾ. ʎʽʥʘ ʚʠʨʦʙʽʚ ʩʪʘʥʦʚʠʪʠʤʝ: ʭʣʽʙ 

çʉʠʣʘ ʧʨʠʨʦʜʠè  (500 ʛ) ï 56,70 ʛʨʥ, ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè (300 ʛ) ï 34,70 ʛʨʥ. 

ʇʨʠʙʫʪʦʢ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʚʠʨʦʙʣʷʪʠʤʝ ʧʨʦʜʫʢʮʽʶ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʩʢʣʘʜʝ ʙʣʠʟʴʢʦ 1,2 ʪʠʩ ʛʨʥ ʥʘ 100 ʢʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ï ʭʣʽʙ 

çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ 1,3 ʪʠʩ ʛʨʥ ʥʘ 100 ʢʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ï ʭʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè. 

ʉʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ 
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ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʦʾ 

ʟʘ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

  

ʉʠʨʦʚʠʥʘ 

ʎʽʥʘ, 

ʛʨʥ/ʢʛ  

  

ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ,  

ʢʛ  ʥʘ 100 ʢʛ ʚʠʨʦʙʽʚ 

ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ,  

ʛʨʥ  ʥʘ 100 ʢʛ ʚʠʨʦʙʽʚ 
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ɹʦʨʦʰʥʦ 

ʧʰʝʥʠʯʥʝ ɯ 

ˇʘʪʫʥʢʫ 

19,00 74,6 51,7 73 54,9 1417 982 1387 1043 

ʇʣʘʩʪʽʚʮʽ ʟ 

ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

130,0

0 
0 14 0 13,2 0 1820 0 1716 

ʇʦʨʦʰʦʢ ʟ̔ 

ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ 

400,0

0 
0 4,2 0 4,2 0 1680 0 1680 

ɼʨʽʞʜʞʽ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ 

ʧʨʝʩʦʚʘʥʽ 

62,00 1,86 1,75 1,82 1,74 115 109 113 108 

ʎʫʢʦʨ  27,90 0 0 1,45 1,39 0 0 40 39 

ʆʣʽʷ 

ʩʦʥʷʰʥʠʢʦʚʘ 

ʨʘʬʽʥʦʚʘʥʘ 

ʜʝʟʦʜʦʨʦʚʘʥʘ 

111,0 0 0 1,53 1,45 0 0 170 161 

ʉʽʣʴ ʢʫʭʦʥʥʘ  15,0 0,97 0,91 1,1 1,04 15 14 17 16 

ɺʦʜʘ 0,02 38,8 42 38,7 41,8 1 1 1 1 

ʈʘʟʦʤ ς ς ς ς ς 1548 4605 1727 4763 

 

ʰʠʧʰʠʥʠ ʚʠʟʥʘʯʝʥʦ ʥʘ ʦʩʥʦʚʽ ʫʨʘʭʫʚʘʥʥʷ ʟʤʽʥʠ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʨʦʜʫʢʪʫ, 

ʡʦʛʦ ʩʧʦʞʠʚʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʦʮʽʥʢʠ ʮʽʥʦʚʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ.   

ʇʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʪʫ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʘʢʪʠʢʫ, ʦʩʢʽʣʴʢʠ, 

ʦʢʨʽʤ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ ʫ ʭʘʨʯʫʚʘʥʥʽ, ʥʦʚʘ ʧʨʦʜʫʢʮʽʷ ʻ ʙʽʣʴʰ ʢʦʨʠʩʥʦʶ ʜʣʷ 

ʩʧʦʞʠʚʘʯʘ.  

ʆʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ ʩʦʮʽʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʧʦʜʦʚʞʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʞʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʊʘʢʘ ʚʣʘʩʪʠʚʽʩʪʴ ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ 

ʩʧʦʞʠʚʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʾ ʮʽʥʥʽʩʪʴ ʜʣʷ ʩʧʦʞʠʚʘʯʘ. 
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ɺʠʪʨʘʪʠ ʪʘ ʮʽʥʘ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʚʠʛʦʪʦʚʣʝʥʫ ʟʘ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻ  ʁ

ʇʦʢʘʟʥʠʢ ʏʘʩʪʢʘ ʚʠʪʨʘʪ 

ʫ ʩʢʣʘʜʽ ʮʽʥʠ  

ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 1 

ʍʣʽʙ 

çʉʠʣʘ 

ʧʨʠʨʦʜʠè 

ʂʦʥʪʨʦʣʴʥʠʡ 

ʟʨʘʟʦʢ 2 

ʍʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ 

ʤʽʢʩè 

ɺʠʪʨʘʪʠ: 

ʉʠʨʦʚʠʥʘ 30 1548 4605 1727 4763 

ɽʥʝʨʛʦʥʦʩʽʾ 25 1290 1290 1290 1290 

ʃʦʛʽʩʪʠʢʘ ʪʘ 

ʧʘʢʫʚʘʥʥʷ 20 1032 1032 1032 1032 

ʆʧʣʘʪʘ ʧʨʘʮʽ 15 774 774 774 774 

ɸʤʦʨʪʠʟʘʮʽʷ 

ʦʙʣʘʜʥʘʥʥʷ 10 516 516 516 516 

ʈʘʟʦʤ 100 5160 8217 5340 8375 

ʇʨʠʙʫʪʦʢ 

(15%) ï 774 1233 801 1256 

ʇʦʜʘʪʦʢ ʥʘ 

ʜʦʜʘʥʫ 

ʚʘʨʪʽʩʪʴ 

(20,0%) ï 1187 1890 1228 1926 

ʋʩʴʦʛʦ ï 7120 11340 7370 11560 

ʎʽʥʘ 1 ʢʛ ï 71,20 113,40 73,70 115,60 

 

ʇʨʦʷʚʦʤ ʩʦʮʽʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʨʘʢʪʠʢʫ ʻ ʪʘʢʦʞ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʮʝʧʮʽʾ çʯʠʩʪʦʾ 

ʝʪʠʢʝʪʢʠè (Clean Label) [3]. ʋ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʮʷ ʢʦʥʮʝʧʮʽʷ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʪʘ ʧʦʨʦʰʢʫ ʧʣʦʜʽʚ 

ʰʠʧʰʠʥʠ, ʷʢ ʥʘʪʫʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʱʦ ʚ ʮʽʣʦʤʫ 

ʚʽʜʧʦʚʽʜʘʻ ʦʯʽʢʫʚʘʥʥʷʤ ʩʧʦʞʠʚʘʯʘ ʱʦʜʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʡ ʙʝʟʧʝʯʥʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ.  

ʇʦʨʽʚʥʷʥʥʷ ʮʽʥ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʚʠʛʦʪʦʚʣʝʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʟ ʮʽʥʘʤʠ ʥʘ ʧʨʦʜʫʢʪʠ ï ʘʥʘʣʦʛʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʦʚʽ ʧʨʦʜʫʢʪʠ ʤʘʶʪʴ 

ʮʽʥʦʚʠʡ ʧʘʨʠʪʝʪ ʚʽʜʥʦʩʥʦ ʥʘʷʚʥʠʭ ʥʘ ʨʠʥʢʫ ʧʨʦʜʫʢʪʽʚ-ʘʥʘʣʦʛʽʚ (ʨʠʩ. 5.10).  

ʅʦʚʘ ʧʨʦʜʫʢʮʽʷ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʢʨʠʪʝʨʽʷʤ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʤʘʻ ʥʠʞʯʫ 

ʮʽʥʫ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʦʜʫʢʪʘʤʠ-ʘʥʘʣʦʛʘʤʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ  ʮʽʥʦʚʽʡ ʜʦʩʪʫʧʥʦʩʪʽ 

ʷʢʽʩʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ ʩʧʦʞʠʚʘʯʘ. 
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ʈʠʩ. 5.10. ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʮʽʥ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʚʠʛʦʪʦʚʣʝʥʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʟ ʮʽʥʘʤʠ ʥʘ ʧʨʦʜʫʢʪʠ-ʘʥʘʣʦʛʠ, 

(ʧʨʦʜʫʢʮʽʷ, ʤʘʩʘ 1 ʢʛ) [290, 291] 

 

ʗʢʱʦ ʮʽʥʘ ʥʘ ʨʦʟʨʦʙʣʝʥʫ ʧʨʦʜʫʢʮʽʶ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʽʚʥʽ ʧʨʦʜʫʢʪʽʚ-

ʘʥʘʣʦʛʽʚ, ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ ʩʢʣʘʜʘʪʠʤʝ 2760é4410 ʛʨʥ ʥʘ 100 ʢʛ ʭʣʽʙʘ çʉʠʣʘ 

ʧʨʠʨʦʜʠè, 2540é4190 ʛʨʥ ʥʘ 100 ʢʛ ʧʨʦʜʫʢʮʽʾ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʟʘʣʝʞʥʦ 

ʚʽʜ ʦʙʨʘʥʦʾ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ (ʪʘʙʣ. 5.13). 

ʊʘʙʣʠʮʷ 5.13 

ɼʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

ʇʦʢʘʟʥʠʢ ʆʜ. ʚʠʤʽʨʫ 

ʍʣʽʙ  

çʉʠʣʘ 

ʧʨʠʨʦʜʠè 

ʍʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè  

ʎʽʥʘ ʨʝʘʣʽʟʘʮʽʾ ʬʘʢʪʠʯʥʘ ʛʨʥ/ʢʛ 113,40 115,60 

ɺ.1. ʎʽʥʘ ʨʝʘʣʽʟʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʮʽʥ ʥʘ ʧʨʦʜʫʢʪʠ-ʘʥʘʣʦʛʠ (ʍʣʽʙ 

çʊʦʩʪ ʟ ʚʽʚʩʷʥʠʤʠ ʧʣʘʩʪʽʚʮʷʤʠ 

ʥʘʨʽʟʥʠʡè (ʊʄ ʂʠʾʚʭʣʽʙ)) ʛʨʥ/ʢʛ 

 

 

 

141,00 

 

 

 

141,00 

ɼʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ  

ʛʨʥ/ʢʛ +27,60 +25,40 

ʛʨʥ/100 ʢʛ +2760 +2540 

ɺ.2. ʎʽʥʘ ʨʝʘʣʽʟʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʮʽʥ ʥʘ ʧʨʦʜʫʢʪʠ-ʘʥʘʣʦʛʠ  (ʍʣʽʙ 

çɻʨʘʥʦè ʧʰʝʥʠʯʥʠʡ ʟ ʧʨʦʨʦʱʝʥʠʤ 

ʟʝʨʥʦʤ) ʛʨʥ/ʢʛ 

 

 

 

157,50 

 

 

 

157,50 

ɼʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ 

ʛʨʥ/ʢʛ +44,10 +41,90 

ʛʨʥ/100 ʢʛ +4410 +4190 
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ʂʠʾʚʭʣʽʙ)

ʍʣʽʙ "ɻʨʘʥʦ" 
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ʧʨʦʨʱʝʥʠʤ ʟʝʨʥʦʤ

113,40 115,60

141,00
157,50
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ɽʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ 

ʩʫʤʽʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʩʢʦʨʦʯʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ, ʘ ʩʘʤʝ ʪʨʠʚʘʣʦʩʪʽ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ. ʎʝ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʟʫʤʦʚʣʶʻ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, 

ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʉʆ2. 

 ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ 

ʟʘʛʦʪʦʚʦʢ ʥʘ 5 ʽ 8 ʭʚʠʣʠʥ (0,08 ʽ 0,17 ʛʦʜʠʥʠ). ʎʝ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʈʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʟʜʽʡʩʥʝʥʦ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʤʝʨʠ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʩʪʦʶʚʘʥʥʷ 

(ʝʣʝʢʪʨʠʯʥʘ) FR-FD150 ʟ ʩʠʩʪʝʤʦʶ ʢʣʽʤʘʪ ʢʦʥʪʨʦʣʶ CLU (ʧʦʪʫʞʥʽʩʪʴ 6,5 ʢɺʪ).  

 

ɽʝʢȢ φȟυ πȟπψ πȟυς 

ɽʝʢȢ φȟυ πȟρσ πȟψυ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʘʟʽ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ 

ʟʘʛʦʪʦʚʦʢ ʥʘ 5 ʽ 8 ʭʚ ʟʤʝʥʰʫʻʪʴʩʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 0,52 ʢɺʪĬʛʦʜ  ̔

0,85 ʢɺʪĬʛʦʜ ʟʘ ʦʜʠʥ ʮʠʢʣ ʨʦʙʦʪʠ ʢʘʤʝʨʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʠʜʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ  

(1,29) [292], ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʩʪʘʥʦʚʠʪʠʤʝ ʚʽʜ 0,7 ʜʦ 1,1 ʢʛ CO2 ʥʘ ʦʜʠʥ ʮʠʢʣ 

ʨʦʙʦʪʠ ʢʘʤʝʨʠ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʩʪʦʶʚʘʥʥʷ. 

 

ῳὅὕ πȟυςρȟςω πȟχ 
ῳὅὕ πȟψυρȟςω ρȟρ 

 

ʋʟʘʛʘʣʴʥʝʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.14. 
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ʊʘʙʣʠʮʷ 5.14 

ɽʬʝʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ  

ɽʬʝʢʪ ʆʧʠʩ 

ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ  

(ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ-

ʚʠʨʦʙʥʠʢʘ 

ʧʨʦʜʫʢʮʽʾ) 

¶ ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ: 

- 1,2 ʪʠʩ ʛʨʥ ʥʘ 100 ʢʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ï ʭʣʽʙ 

çʉʠʣʘ ʧʨʠʨʦʜʠè;  

- 1,3 ʪʠʩ ʛʨʥ ʥʘ 100 ʢʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ï  ʭʣʽʙʝʮʴ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè; 

¶ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ 
ʮʽʥʘʤʠ ʧʨʦʜʫʢʪʽʚ-ʘʥʘʣʦʛʽʚ: 

ï 2,76é4,41 ʪʠʩ ʛʨʥ ʥʘ 100 ʢʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ï 

ʭʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè;  

ï 2,54é4,19 ʪʠʩ ʛʨʥ ʥʘ 100 ʢʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ï  

ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè 

ʉʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ 

(ʜʣʷ ʩʧʦʞʠʚʘʯʘ) 
¶ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ; 

¶ ʧʦʜʦʚʞʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʞʦʩʪʽ ʧʨʦʜʫʢʮʽʾ; 

¶ ʮʽʥʦʚʘ ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ; 

¶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʢʦʥʮʝʧʮʽʾ çʯʠʩʪʦʾ ʝʪʠʢʝʪʢʠè 

ɽʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ 

(ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ) 
¶ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 
ʪʝʭʥʦʣʦʛʽʯʥʦ ʾʦʧʝʨʘʮʽʾ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ 0,7 ʜʦ 1,1 ʢʛ CO2 ʥʘ ʦʜʠʥ ʮʠʢʣ 

ʨʦʙʦʪʠ ʢʘʤʝʨʠ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʩʪʦʶʚʘʥʥʷ 

 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʨʦʟʜʽʣʽ, ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 

ʩʪʘʪʪʷʭ ʪʘ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ [265, 266, 278, 280-282, 293, 294]. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 5 

 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ 10é20% ʇʇɿʇ ʩʧʨʠʯʠʥʷʻ ʧʽʜʚʠʱʝʥʥʷ 

ʚʦʣʦʛʦʩʪʽ ʭʣʽʙʘ ʪʘ ʢʠʩʣʦʪʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʥʘ 5,0é16,6%, 

ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ï ʥʘ 6,4é25,5%, ʘ ʪʘʢʦʞ ʧʦʨʠʩʪʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɺʦʜʥʦʯʘʩ ʭʣʽʙ ʥʘʙʫʚʘʻ ʧʨʠʻʤʥʦʛʦ ʩʦʣʦʜʦʚʦʛʦ ʩʤʘʢʫ ʪʘ ʘʨʦʤʘʪʫ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʜʦʧʫʩʪʠʤʠʤ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʻ ʜʦʟʫʚʘʥʥʷ ʜʦ 10% ʇʇɿʇ, ʧʨʦʪʝ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʱʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 15 ʽ 20% 

ʇʇɿʇ ʟʘ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʥʽʚʝʣʶʚʘʥʥʷ ʾʭ 

ʧʦʛʽʨʰʫʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʽʩʪʘ.  
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2. ɼʦʜʘʚʘʥʥʷ 2é8% ʇʇʐ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʭʣʽʙʘ. ɿʘ ʜʦʜʘʚʘʥʥʷ 2é6% ʇʇʐ ʧʠʪʦʤʠʡ ʦʙôʻʤ ʚʠʨʦʙʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 8,3é18,7%, ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ ï ʥʘ 6,4é12,8%. ʍʣʽʙ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ ʨʦʟʚʠʥʫʪʦʶ ʧʦʨʠʩʪʽʩʪʶ, ʝʣʘʩʪʠʯʥʦʶ ʤôʷʢʫʰʢʦʶ, 

ʧʨʠ̒ʤʥʠʤ ʰʠʧʰʠʥʦʚʠʤ ʧʨʠʩʤʘʢʦʤ ʽ ʘʨʦʤʘʪʦʤ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʜʦʟʫʚʘʥʥʷʤ ʇʇʐ ʻ 6%, ʦʩʢʽʣʴʢʠ ʟʘ ʚʥʝʩʝʥʥʷ 8% ʧʦʛʽʨʰʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ 

ʤôʷʢʫʰʢʠ ʪʘ ʚʽʜʯʫʚʘʻʪʴʩʷ ʭʨʫʩʪ ʯʘʩʪʦʯʦʢ ʜʦʙʘʚʢʠ. ɺʠʨʦʙʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʚʩʴʦʛʦ 

ʜʦʩʣʽʜʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʇʇʐ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ ʪʘ 

ʢʠʩʣʦʪʥʽʩʪʶ.  

3. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ 

ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ: ʜʣʷ ʬʦʨʤʦʚʦʛʦ ʭʣʽʙʘ ï 20% ʇʇɿʇ ʽ 6 % ʇʇʐ, ʜʣʷ 

ʧʦʜʦʚʦʛʦ ï 15% ʇʇɿʇ ʽ 6% ʇʇʐ ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ: ʚʦʣʦʛʽʩʪʴ ʪʽʩʪʘ ï 46,4 ʽ 45,0%, ʪʨʠʚʘʣʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ ï 

150 ʽ 160 ʭʚ ʚʽʜʧʦʚʽʜʥʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʤʽʩʥʝ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʽ ʇʇʐ 

ʟʘʙʝʟʧʝʯʫʻ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʥʘ 16,6 ʽ 11,1%, ʘ ʚʠʩʪʦʶʚʘʥʥʷ 

ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ï ʥʘ 16,7 ʽ 12,5% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɼʦʚʝʜʝʥʦ, ʱʦ ʇʇʐ 

ʢʦʤʧʝʥʩʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʇʇɿʇ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ, ʘ 

ʩʘʤʝ ʘʜʛʝʟʽʶ ʪʘ ʨʦʟʧʣʠʚʘʥʥʷ, ʟʘʚʜʷʢʠ ʟʤʽʮʥʝʥʥʶ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʘ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙ'ʻʤʫ ʬʦʨʤʦʚʦʛʦ ʭʣʽʙʘ ʟ 20% ʇʇɿʇ ʽ 6,0% 

ʇʇʐ ʥʘ 6,7%, ʘ ʧʦʜʦʚʦʛʦ ʭʣʽʙʘ ʟ 15 % ʇʇɿʇ ʽ 6% ʇʇʐ ï ʥʘ 8,0% ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʚʠʨʦʙʽʚ ʪʘ 

ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ʧʦʜʦʚʦʛʦ ʭʣʽʙʘ. ɼʦʩʷʛʥʫʪʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ, 

ʦʪʨʠʤʘʥʽ ʟʘ ʦʢʨʝʤʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿʇ ʫ ʢʽʣʴʢʦʩʪʽ 15 ʽ 20% ʪʘ ʜʝʱʦ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʝʬʝʢʪʫ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʠʰʝ ʇʇʐ.  

4. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʭʣʽʙʘ 

ʧʰʝʥʠʯʥʦʛʦ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʪʠʤ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʥʝʩʝʥʥʷ ʚ 

ʪʽʩʪʦ ʧʽʜ ʯʘʩ ʟʘʤʽʰʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦ ʛʽʜʨʘʪʦʚʘʥʠʭ ʧʣʘʩʪʽʚʮʽʚ ̔ ʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧ ʝhʥʠʮʽ, ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʧʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʩʢʦʨʦʯʝʥʥʷ 
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ʪʨʠʚʘʣʦʩʪʽ ʜʦʟʨʽʚʘʥʥʷ ʪʽʩʪʘ ʪʘ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ. ʋʜʦʩʢʦʥʘʣʝʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʽʜʭʦʜʘʤ ʜʦ ʟʙʘʛʘʯʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ 

ʩʘʤʝ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʝ ʤʽʩʪʠʪʴ ʩʠʥʪʝʪʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ.  

ʈʦʟʨʦʙʣʝʥʦ ʨʝʮʝʧʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ çʉʠʣʘ 

ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʽʟ ʩʫʤʽʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʇɿʇ ʽ ʇʇʐ, 

ʷʢʽ ʧʨʦʡʰʣʠ ʘʧʨʦʙʘʮʽʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʽ ʥʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ  

ʤ. ʂʠʻʚʘ, ʤ. ʍʘʨʢʦʚʘ ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʤ. ʇʠʨʷʪʠʥʘ, ʘ ʪʘʢʦʞ ʫ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ɼɹʊʋ.  

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʤʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿʇ ʽ ʇʇʐ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥ ʁ

ʭʘʨʯʦʚʦ ʾʪʘ ʙʽʦʣʦʛʽʯʥʦ ʾʮʽʥʥʦʩʪ̔ ʭʣʽʙʘ. ʋ ʭʣʽʙʽ çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʮʽ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʟʨʦʩʪʘʻ ʫ 2,8 ʨʘʟʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʜʞʝʨʝʣʦʤ 

ʮʠʭ ʨʝʯʦʚʠʥ. ʊʘʢʦʞ ʫ ʚʠʨʦʙʘʭ ʟʙʽʣʴʰʝʥʠʡ ʚʤʽʩʪ ʢʘʣʴʮʽʶ ʫ 1,9 ʽ 2,0 , ʢʘʣʽʶ ï ʫ 1,5 

ʽ 1,6, ʤʘʛʥʽʶ ʽ ʬʦʩʬʦʨʫ ï ʫ 1,6 ʽ 1,7, ʟʘʣʽʟʘ ï ʫ 1,3, ʪʦʢʦʬʝʨʦʣʫ ï ʫ 2,1 ʨʘʟʠ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʪʽʘʤʽʥʫ, ʨʠʙʦʬʣʘʚʽʥʫ ʪʘ ʚʽʪʘʤʽʥʫ ʈʈ. ɺʠʨʦʙʠ ʟʙʘʛʘʯʫʪʁʴʩʷ 

ʢʘʨʦʪʠʥʦʾʜʘʤʠ ʽ ʧʦʣʽʬʝʥʦʣʴʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʘ ʾʭ ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ 

ʟʥʠʞʫʻʪʴʩʷ ʥʘ 11,1 ʽ 7,4% ʚʽʜʧʦʚʽʜʥʦ. ʉʧʦʞʠʚʘʥʥʷ 277 ʛ ʚʠʨʦʙʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʢʨʠʪʪʷ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʫ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʥʘʭ ʥʘ 45,2%, ʪʦʢʦʬʝʨʦʣʘʭ ï ʜʦ 

47,9%, ʢʘʨʦʪʠʥʦʾʜʘʭ ï ʜʦ 19,4%, ʧʦʣʽʬʝʥʦʣʘʭ ï ʜʦ 49,0%. ʇʦʢʨʘʱʫʻʪʴʩʷ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʚʠʨʦʙʽʚ, ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʦʨ 

ʣʽʤʽʪʫʶʯʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʣʽʟʠʥʫ, ʢʦʝʬʽʮʽʻʥʪ ʫʪʠʣʽʪʘʨʥʦʩʪʽ ʙʽʣʢʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʽ ʚʠʨʦʙʠ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʜʣʷ ʤʘʩʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

6. ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʩʫʤʽʩʥʦʛʦ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʽ ʇʇʐ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʩʚʽʞʦʩʪʽ ʭʣʽʙʘ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʪʷʛʦʤ 72 ʛʦʜ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʠʭ ʚʪʨʘʪʘʭ ʚʦʣʦʛʠ ʪʘ ʛʽʜʨʦʬʽʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʫ 

ʧʦʚʽʣʴʥʽʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʪʚʝʨʜʦʩʪʽ ʪʘ ʢʨʠʭʢʫʚʘʪʦʩʪʽ ʤôʷʢʫʰʢʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʟʜʘʪʥʽʩʪʶ ʇʇɿʇ ʽ ʇʇʐ ʟʚôʷʟʫʚʘʪʠ ʪʘ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ, 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʜʝʢʩʪʨʠʥʽʚ ʫʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʘʤʽʣʦʣʽʟʫ ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷʤ 
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ʨʝʪʨʦʛʨʘʜʘʮʽʾ ʢʨʦʭʤʘʣʶ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. 

7. ɺʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ 

1,2é1,3 ʪʠʩ. ʛʨʥ ʥʘ 100 ʢʛ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʮʽʥʠ (113,40 ʛʨʥ/ʢʛ ʜʣʷ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ  

115,60 ʛʨʥ/ʢʛ ʜʣʷ ʭʣʽʙʮʽʚ çʂʦʨʠʩʥʠʡ ʤʽʢʩè) ʽ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʙʫʪʢʫ ʫ 

ʨʘʟʽ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘ ʮʽʥʘʤʠ ʧʨʦʜʫʢʪʽʚ-ʘʥʘʣʦʛʽʚ, ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ï ʟʘʚʜʷʢʠ 

ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ, ʧʦʜʦʚʞʝʥʥʶ ʪʝʨʤʽʥʫ ʟʙʝʨʝʞʝʥʥʷ 

ʩʚʽʞʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʮʽʥʦʚʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʥʮʝʧʮʽʾ çʯʠʩʪʦʾ 

ʝʪʠʢʝʪʢʠè, ʘ ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ï ʯʝʨʝʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʫ 

ʚʠʩʪʦʶʚʘʣʴʥʽʡ ʰʘʬʽ ʪʘ ʚʽʜʧʦʚʽʜʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ CO . 
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

 

ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʭʣʽʙʘ ʧʰʝʥʠʯʥʦʛʦ ʟ ʩʫʤʽʩʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʇʇɿʇ) ʪʘ ʧʦʨʦʰʢʫ ʽʟ 

ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ (ʇʇʐ), ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʨʦʙʠ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʽ 

ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ.  

1. ʇʣʘʩʪʽʚʮʽ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. ʇʇɿʇ ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ 

ʙʦʨʦʰʥʦʤ ʤʽʩʪʷʪʴ ʥʘ 19,8% ʙʽʣʴʰʝ ʙʽʣʢʽʚ ʽʟ ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʙʦʨʦʰʥʦʤ ʽ 

ʇʇʐ ʙʽʦʣʦʛʽʯʥʦʶ ʮʽʥʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʫ 3,3 ʨʘʟʠ ʙʽʣʴʰʝ ʤʦʥʦ- ʽ ʜʠʩʘʭʘʨʠʜʽʚ, ʥʘ 

18,0% ʤʝʥʰʝ ʢʨʦʭʤʘʣʶ ʪʘ ʫ 2,9 ʨʘʟʠ ʙʽʣʴʰʝ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ. ʇʇʐ, ʥʘʚʧʘʢʠ, 

ʤʽʩʪʠʪʴ ʫ 2,6 ʨʘʟʠ ʤʝʥʰʝ ʙʽʣʢʽʚ, ʫ 8,2 ʨʘʟʠ ʙʽʣʴʰʝ ʤʦʥʦ- ʽ ʜʠʩʘʭʘʨʠʜʽʚ, ʘ ʚʤʽʩʪ 

ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʥʴʦʤʫ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʙʦʨʦʰʥʘ ʫ 25,1 ʨʘʟʠ. ʄʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ ʇʇɿʇ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʬʦʩʬʦʨʦʤ, ʤʘʛʥʽʻʤ, ʢʘʣʽʻʤ, ʥʘʪʨʽʻʤ, 

ʟʘʣʽʟʦʤ ʽ ʢʘʣʴʮʽʻʤ, ʘ ʇʇʐ ï ʢʘʣʴʮʽʻʤ, ʢʘʣʽʻʤ ʪʘ ʤʘʛʥʽʻʤ. ʇʦʨʽʚʥʷʥʦ ʟ ʙʦʨʦʰʥʦʤ 

ʜʦʙʘʚʢʠ ʤʘʶʪʴ ʚʠʱʠʡ ʚʤʽʩʪ ʪʦʢʦʬʝʨʦʣʽʚ ʫ 3,7 ʽ 13,4 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ 

ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ. ʇʇʐ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʫ ʉ, ʢʘʨʦʪʠʥʦʾʜʽʚ, 

ʧʦʣʽʬʝʥʦʣʽʚ ʽ ʧʦʨʽʚʥʷʥʦ ʟ ʇʇɿʇ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʫ 20 ʨʘʟʽʚ ʚʠʱʦʶ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʻʤʥʽʩʪʶ. 

2. ɼʦʩʣʽʜʞʫʚʘʥʘ ʩʠʨʦʚʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʧʰʝʥʠʯʥʦʛʦ 

ʙʦʨʦʰʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ. ʇʇʐ ï ʮʝ ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʡ ʧʨʦʜʫʢʪ, ʫ 

ʩʢʣʘʜʽ ʷʢʦʛʦ ʧʝʨʝʚʘʞʘʶʪʴ ʬʨʘʢʮʽʾ ʟ ʨʦʟʤʽʨʘʤʠ 56é240 ʤʢʤ, ʯʘʩʪʢʘ ʷʢʠʭ 

ʩʪʘʥʦʚʠʪʴ 73%. ɼʣʷ ʇʇɿʇ ʭʘʨʘʢʪʝʨʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʮʽʣʠʭ ʪʘ ʢʨʫʧʥʠʭ ʧʣʘʩʪʽʚʮʽʚ 

(66,0%) ʟ ʨʦʟʤʽʨʦʤ Ó5Ĭ5Ĭ1éÒ8Ĭ10Ĭ1. ʇʇɿʇ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʫ 5,2 ʨʘʟʠ 

ʚʠʱʦʶ ʘʤʽʣʦʣʽʪʠʯʥʦʶ ʪʘ ʫ 2,8 ʨʘʟʠ ʚʠʱʦʶ ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ, ʪʦʜʽ ʷʢ ʫ ʇʇʐ ʘʢʪʠʚʥʽʩʪʴ ʮʠʭ ʬʝʨʤʝʥʪʽʚ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʷʚʣʝʥʘ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ 30Áʉ ʇʇɿʇ ʽ ʇʇʐ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 

41,9 ʽ 13,0% ʚʠʱʫ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʥʽʞ ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ. 
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ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 60é90Áʉ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʜʘʣʴʰʠʤ ʟʨʦʩʪʘʥʥʷʤ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʪʽʩʪʘ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʤʽʥʘ ʯʘʩʪʠʥʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ 10é20% ʇʇɿʇ 

ʽ 2é8% ʇʇʐ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʪʽʩʪʽ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʽʜʚʠʱʝʥʥʽ ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʥʘ 10,3é24,1% ̔  

17,2é44,8%%, ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʣʝʥʦʛʦ CO  ï ʥʘ 9,0é26,4%  ̔ 7,0é21,0% 

ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠʩʢʦʨʝʥʥʽ ʟʙʨʦʜʞʫʚʘʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʙʨʦʜʠʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʽʩʪʘ. ɺʥʝʩʝʥʥʷ ʦʙʦʭ ʜʦʙʘʚʦʢ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʽʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʠʩʢʦʨʝʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʜʫʢʫʚʘʣʴʥʠʭ ʮʫʢʨʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʚôʷʟʢʦʩʪʽ ʙʦʨʦʰʥʷʥʦʾ ʩʫʩʧʝʥʟʽʾ. 

4. ɼʦʚʝʜʝʥʦ, ʱʦ ʇʇɿʇ ʪʘ ʇʇʐ ʯʠʥʷʪʴ ʧʨʦʪʠʣʝʞʥʠʡ ʚʧʣʠʚ ʥʘ 

ʢʣʝʡʢʦʚʠʥʥʠʡ ʢʦʤʧʣʝʢʩ ʽ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ. ɺʥʝʩʝʥʥʷ 

10é20% ʇʇɿʇ ʩʧʨʠʷʻ ʧʦʩʣʘʙʣʝʥʥʶ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʫ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʧʣʠʚʘʥʥʷ ʪʽʩʪʘ, ʟʥʠʞʝʥʥʷʤ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ ʥʘ 23,1é.46,2%, 

ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ ʜʝʬʦʨʤʘʮʽʾ W ï ʥʘ 6,3é15,7%, ʧʽʜʚʠʱʝʥʥʷʤ ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ 

37,7é78,6% ʪʘ ʤʽʮʥʦʩʪʽ ʘʜʛʝʟʾʾ ʪʽʩʪʘ, ʟʤʝʥʰʝʥʥʷʤ ʡʦʛʦ ʦʙôʻʤʫ ʥʘ 6,0é14,0%. 

ʅʘʪʦʤʽʩʪʴ, ʜʦʜʘʚʘʥʥʷ 2...8% ʇʇʐ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, 

ʧʦʣʽʬʝʥʦʣʽʚ ʽ ʥʝʢʨʦʭʤʘʣʴʥʠʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʩʧʨʠʷʻ ʫʢʨʽʧʣʝʥʥʶ ʢʣʝʡʢʦʚʠʥʠ, ʱʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʟʤʝʥʰʝʥʥʽ ʨʦʟʧʣʠʚʘʥʥʷ ʪʽʩʪʘ ʥʘ 7,0é16,0%, ʧʽʜʚʠʱʝʥʥʽ 

ʧʦʢʘʟʥʠʢʘ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ ʥʘ 13,8é32,3%, ʧʠʪʦʤʦʾ ʨʦʙʦʪʠ ʜʝʬʦʨʤʘʮʽʾ W ï ʥʘ 

5,3é21,1% ʪʘ ʟʤʝʥʰʝʥʥʽ ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ 6,6é18,0%, ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʪʽʩʪʘ ʥʘ 9,7é17,1%.  

5. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʜʦʩʣʽʜʥʦʾ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚʥʝʩʝʥʥʷ 

10é.20% ʇʇɿʇ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ ʥʘ 5,0é16,6%, 

ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ï ʥʘ 6,4é25,5% ʪʘ ʧʦʨʠʩʪʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʤôʷʢʫʰʢʠ, 

ʥʘʜʘʻ ʚʠʨʦʙʘʤ ʧʨʠʻʤʥʦʛʦ ʩʦʣʦʜʦʚʦʛʦ ʩʤʘʢʫ ʪʘ ʘʨʦʤʘʪʫ. ɿʘ ʚʥʝʩʝʥʥʷ 2é6% 

ʇʇʐ, ʥʘʚʧʘʢʠ, ʧʠʪʦʤʠʡ ʦʙôʻʤ ʚʠʨʦʙʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 8,3é18,7%, 
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ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ ï ʥʘ 6,4é12,8%, ʧʦʢʨʘʱʫʶʪʴʩʷ ʧʦʨʠʩʪʽʩʪʴ ʪʘ ʝʣʘʩʪʠʯʥʽʩʪʴ 

ʤôʷʢʫʰʢʠ, ʬʦʨʤʫʻʪʴʩʷ ʧʨʠʻʤʥʠʡ ʰʠʧʰʠʥʦʚʠʡ ʩʤʘʢ ʽ ʘʨʦʤʘʪ. ɼʦʜʘʚʘʥʥʷ 8% 

ʇʇʐ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʣʽʧʰʫʶʯʦʛʦ ʝʬʝʢʪʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʭʣʽʙʘ ʜʦʮʽʣʴʥʠʤ ʻ ʩʫʤʽʩʥʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚ ʇʇɿʇ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʽʩʪʘ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʥʫʪʨʽʻʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʙʦʭ ʜʦʙʘʚʦʢ.   

6. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ 

ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ: ʜʣʷ ʬʦʨʤʦʚʦʛʦ ʭʣʽʙʘ ï 20% ʇʇɿʇ ʽ 6 % ʇʇʐ, ʜʣʷ 

ʧʦʜʦʚʦʛʦ ï 15% ʇʇɿʇ ʽ 6% ʇʇʐ ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʩʪʘʥʦʚʣʝʥʦ 

ʦʧʪʠʤʘʣʴʥʫ ʚʦʣʦʛʽʩʪʴ ʪʽʩʪʘ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ, ʷʢʽ ʩʢʣʘʣʠ 46,4 ʽ 45,0% 

ʪʘ 150 ʽ 160 ʭʚ ʚʽʜʧʦʚʽʜʥʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ 

ʟ ʩʫʤʽʩʥʠʤ ʚʥʝʩʝʥʥʷ ʇʇɿʇ ʽ ʇʇʐ ʩʧʨʠʷʻ ʩʢʦʨʦʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʡʦʛʦ 

ʜʦʟʨʽʚʘʥʥʷ ʥʘ 16,6 ʽ 11,1% ʘ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ï ʥʘ 16,7 ʽ 12,5%, 

ʢʦʤʧʝʥʩʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʇʇɿʇ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ 

ʟʘʚʜʷʢʠ ʟʤʽʮʥʝʥʥʶ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʢʨʘʱʝʥʥʷ ʧʠʪʦʤʦʛʦ 

ʦʙ'ʻʤʫ, ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʬʦʨʤʦʩʪʽʡʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ɺʠʨʦʙʠ ʟʘ ʩʫʤʽʩʥʦʛʦ 

ʚʥʝʩʝʥʥʷ ʜʦʙʘʚʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʢʦʨʠʯʥʝʚʠʤ ʢʦʣʴʦʨʦʤ, ʧʨʠʻʤʥʠʤʠ ʩʦʣʦʜʦʚʠʤʠ ʽ 

ʰʠʧʰʠʥʦʚʠʤʠ ʘʨʦʤʘʪʦʤ ʪʘ ʧʨʠʩʤʘʢʦʤ. 

7. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʽʟ ʩʫʤʽʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʇɿʇ ʽ ʇʇʐ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʚʥʝʩʝʥʥʷʤ ʥʘ ʩʪʘʜʽʾ ʟʘʤʽʰʫʚʘʥʥʷ ʪʽʩʪʘ ʧʦʧʝʨʝʜʥʴʦ ʛʽʜʨʘʪʦʚʘʥʠʭ 

ʧʣʘʩʪʽʚʮʽʚ, ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʧʽʜʚʠʱʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʪʽʩʪʘ ʪʘ 

ʩʢʦʨʦʯʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʩʪʘʜʽʾ ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʪʽʩʪʘ. ʋʜʦʩʢʦʥʘʣʝʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʽʜʭʦʜʘʤ ʜʦ ʟʙʘʛʘʯʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ 

ʩʘʤʝ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʝ ʤʽʩʪʠʪʴ 

ʩʠʥʪʝʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ. ɿʘ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʨʦʙʣʷʪʠ ʭʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ʬʦʨʤʦʚʠʡ ʟ ʚʥʝʩʝʥʥʷʤ 20% 
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ʇʇɿʇ ʽ 6% ʇʇʐ, ʘ ʪʘʢʦʞ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʧʦʜʦʚʦʛʦ ʟ ʜʦʜʘʚʘʥʥʷʤ 15% 

ʇʇɿʇ ʽ 6% ʇʇʐ. 

8. ʍʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʫ 2,8 ʨʘʟʠ ʚʠʱʠʤ ʚʤʽʩʪʦʤ ʭʘʨʯʦʚʠʭ 

ʚʦʣʦʢʦʥ ʽ ʻ ʾʭ ʜʞʝʨʝʣʦʤ. ɺʠʨʦʙʠ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʢʘʣʴʮʽʶ ʫ 1,9 ʽ 2,0, ʢʘʣʽʶ ï ʫ 1,5 ʽ 1,6, ʤʘʛʥʽʶ ʽ ʬʦʩʬʦʨʫ ï ʫ 1,6 ʽ 1,7, ʟʘʣʽʟʘ ï ʫ 1,3, 

ʪʦʢʦʬʝʨʦʣʫ ï ʫ 2,1 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ ʪʽʘʤʽʥʫ, ʨʠʙʦʬʣʘʚʽʥʫ, ʚʽʪʘʤʽʥʫ ʈʈ, 

ʢʘʨʦʪʠʥʦʾʜʽʚ ʽ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʦʶ ʙʽʦʣʦʛʽʯʥʦʶ 

ʮʽʥʥʽʩʪʶ ʙʽʣʢʘ ʪʘ ʥʠʞʯʦʶ ʥʘ 11,1 ʽ 7,4% ʝʥʝʨʛʝʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ. ʉʧʦʞʠʚʘʥʥʷ 

277 ʛ ʚʠʨʦʙʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʠʪʪʷ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʫ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʥʘʭ ʥʘ 

45,2%, ʪʦʢʦʬʝʨʦʣʽ ï ʜʦ 47,9%, ʢʘʨʦʪʠʥʦʾʜʘʭ ï ʜʦ 19,4%, ʧʦʣʽʬʝʥʦʣʘʭ ï ʜʦ 49,0%. 

ʈʦʟʨʦʙʣʝʥʽ ʚʠʨʦʙʠ ʢʨʘʱʝ ʟʙʝʨʽʛʘʶʪʴ ʩʚʽʞʽʩʪʴ ʧʦʪʷʛʦʤ 72 ʛʦʜ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʾʭ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ. ʅʦʚʫ 

ʧʨʦʜʫʢʮʽʶ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʤʘʩʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʯʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ. 

9. ɿʘʪʚʝʨʜʞʝʥʦ ʨʝʮʝʧʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʢʮʽʾ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ 

çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè. ʋʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ 

ʘʧʨʦʙʦʚʘʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤ. ʂʠʻʚʘ, ʍʘʨʢʦʚʘ 

ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʤ. ʇʠʨʷʪʠʥʘ, ʘ ʪʘʢʦʞ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ɼʝʨʞʘʚʥʦʛʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ 

1,2é1,3 ʪʠʩ. ʛʨʥ ʥʘ 100 ʢʛ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘ ʧʨʦʛʥʦʟʥʠʤʠ 

ʮʽʥʘʤʠ ʪʘ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʙʫʪʢʫ ʫ ʨʘʟʽ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘ ʮʽʥʘʤʠ 

ʧʨʦʜʫʢʪʽʚ-ʘʥʘʣʦʛʽʚ; ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ï ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ 

ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʧʦʜʦʚʞʝʥʥʶ ʪʝʨʤʽʥʫ ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʩʚʽʞʦʩʪʽ, ʮʽʥʦʚʽʡ 

ʜʦʩʪʫʧʥʦʩʪʽ ʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʥʮʝʧʮʽʾ çʯʠʩʪʦʾ ʝʪʠʢʝʪʢʠè; ʝʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ï 

ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʫ ʚʠʩʪʦʶʚʘʣʴʥʽʡ ʰʘʬʽ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʟʥʠʞʝʥʥʶ ʚʠʢʠʜʽʚ CO . 
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1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

ʍʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʚʠʨʦʙʽʚ, ʟʙʘʛʘʯʝʥʠʭ ʭʘʨʯʦʚʠʤʠ 

ʚʦʣʦʢʥʘʤʠ, ʽ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ, ʧʣʘʩʪʽʚʮʽʚ ʟ̔ 

ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ, ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʜʨʽʞʜʞʽʚ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ 

ʧʨʝʩʦʚʘʥʠʭ, ʩʦʣʽ ʢʫʭʦʥʥʦʾ. 

ʄʘʩʘ ʚʠʨʦʙʫ ʩʪʘʥʦʚʠʪʴ 0,5 ʢʛ 

 

1.1. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ɿʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʭʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʥʘʚʝʜʝʥʠʤ ʚ ʪʘʙʣʠʮʽ 1.  

ʊʘʙʣʠʮʷ 1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ:  

ʬʦʨʤʘ ʇʨʘʚʠʣʴʥʘ ʬʦʨʤʘ, ʙʝʟ ʧʽʜʨʠʚʽʚ ʪʘ ʪʨʽʱʠʥ  

ʧʦʚʝʨʭʥʷ ɺʽʜʧʦʚʽʜʘʻ ʚʠʜʫ, ʙʝʟ ʟʘʙʨʫʜʥʝʥʴ, ʰʦʨʦʭʫʚʘʪʘ  

ʢʦʣʽʨ ʂʦʨʠʯʥʝʚʠʡ, ʙʝʟ ʧʽʜʛʦʨʽʣʦʩʪʽ 

ʉʪʘʥ ʤôʷʢʫʰʢʠ:  

ʧʨʦʧʝʯʝʥʽʩʪʴ ʇʨʦʧʝʯʝʥʘ, ʝʣʘʩʪʠʯʥʘ, ʥʝ ʣʠʧʢʘ, ʥʝ ʚʦʣʦʛʘ ʥʘ 

ʜʦʪʠʢ 

ʧʨʦʤʽʩ ɹʝʟ ʛʨʫʜʦʯʦʢ ʪʘ ʩʣʽʜʽʚ ʥʝʧʨʦʤʽʩʫ 

ʧʦʨʠʩʪʽʩʪʴ ʈʦʟʚʠʥʫʪʘ, ʪʦʥʢʦʩʪʽʥʥʘ 

ʉʤʘʢ ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ ʧʨʠʻʤʥʠʤ ʰʠʧʰʠʥʦʚʠʤ ʽ 

ʩʦʣʦʜʦʚʠʤ ʧʨʠʩʤʘʢʦʤ 

ɿʘʧʘʭ ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ ʣʝʛʢʠʤ ʰʠʧʰʠʥʦʚʠʤ ʽ 

ʩʦʣʦʜʦʚʠʤ ʘʨʦʤʘʪʦʤ 

ɺʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʤʽʰʦʢ 

ʇʽʜ ʯʘʩ ʨʦʟʞʦʚʫʚʘʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʚʽʜʯʫʚʘʪʠʩʷ 

ʭʨʫʩʪʫ 

 

2. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ  

ɿʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʥʘʚʝʜʝʥʠʤ ʚ ʪʘʙʣʠʮʽ 2.  

ʊʘʙʣʠʮʷ 2  

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʅʦʨʤʘ 

ɺʦʣʦʛʽʩʪʴ,%, ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 45,8 

ʂʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ., ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 3,8 

ʇʦʨʠʩʪʽʩʪʴ, % ʥʝ ʤʝʥʰʝ 71 
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3. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʠʥ ʩʠʨʦʚʠʥʠ 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʠʥ ʩʠʨʦʚʠʥʠ ʟʘ ʤʘʩʦʶ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 100 ʢʛ 

ʙʦʨʦʰʥʘ ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 3  

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʢʛ  

ɹʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ ʧʝʨʰʦʛʦ ʩʦʨʪʫ 74,0 

ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  20,0 

ʇʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 6,0 

ɼʨʽʞʜʞʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʧʨʝʩʦʚʘʥʽ  2,5 

ʉʽʣʴ ʢʫʭʦʥʥʘ  1,3 

ɺʦʜʘ, ʣ ɿʘ ʨʦʟʨʘʭʫʥʢʦʤ 

ʈʘʟʦʤ, ʢʛ 103,8 

ʄʽʥʽʤʘʣʴʥʠʡ ʚʠʭʽʜ ʚʠʨʦʙʫ ʧʨʠ ʤʘʩʦʚʽʡ ʯʘʩʪʮʽ ʚʦʣʦʛʠ ʙʦʨʦʰʥʘ 14,5 %, ʤʘʩʦʶ 

0,3 ʢʛ ï 143% 

 

4. ʊʝʨʤʽʥ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʪʨʠʤʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʊʝʨʤʽʥ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʪʨʠʤʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʩʣʷ ʚʠʡʤʘʥʥʷ ʟ ʧʝʯʽ 

ʚʠʨʦʙʽʚ ʙʝʟ ʫʧʘʢʦʚʢʠ ʤʘʩʦʶ 0,5 ʢʛ  ï ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 6 ʛʦʜ (ʫʧʘʢʦʚʘʥʠʭ ï ʥʝ ʙʽʣʴʰʝ, 

ʥʽʞ 12 ʛʦʜ). 

 

5. ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʩʧʦʞʠʚʘʥʥʷ 

ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʩʧʦʞʠʚʘʥʥʷ (ʪʝʨʤʽʥ ʨʝʘʣʽʟʘʮʽʾ ʫ ʨʦʟʜʨʽʙʥʽʡ ʤʝʨʝʞʽ) 

ʚʠʨʦʙʽʚ ʟ ʤʦʤʝʥʪʫ ʚʠʡʤʘʥʥʷ ʟ ʧʝʯʽ, ʥʝ ʙʽʣʴʰʝ, ʥʽʞ: 36 ʛʦʜ ï ʜʣʷ ʚʠʨʦʙʽʚ ʙʝʟ 

ʫʧʘʢʦʚʢʠ ʤʘʩʦʶ 0,5 ʢʛ ʚʢʣʶʯʥʦ; 72 ʛʦʜ ï ʜʣʷ ʚʠʨʦʙʽʚ ʫʧʘʢʦʚʘʥʠʭ ʤʘʩʦʶ 0,5 ʢʛ 

ʚʢʣʶʯʥʦ. 

 

6. ʍʘʨʯʦʚʘ (ʧʦʞʠʚʥʘ) ʪʘ ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ (ʢʘʣʦʨʽʡʥʽʩʪʴ) 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʜʘʥʽ ʧʨʦ ʭʘʨʯʦʚʫ (ʧʦʞʠʚʥʫ) ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 

(ʢʘʣʦʨʽʡʥʽʩʪʴ) ʟʘʟʥʘʯʝʥʦ ʚ ʜʦʜʘʪʢʫ ɸ ʜʦ ʨʝʮʝʧʪʫʨʠ.  

ɼʦʜʘʪʦʢ ɸ 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʜʘʥʽ ʧʨʦ ʭʘʨʯʦʚʫ (ʧʦʞʠʚʥʫ) ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 

(ʢʘʣʦʨʽʡʥʽʩʪʴ) ʚ 100 ʛ ʚʠʨʦʙʫ 

ɹʽʣʢʠ, ʛ 7,55 

ɾʠʨʠ, ʛ 1,10 

ɺʫʛʣʝʚʦʜʠ, ʛ 44,80 

ʍʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, ʛ 4,90 

ɽʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ 100ʛ 

ʧʨʦʜʫʢʪʫ, ʢʢʘʣ 

217,0 
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1.ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

 

ʍʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʚʠʨʦʙʽʚ, ʟʙʘʛʘʯʝʥʠʭ 

ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ̔ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ, 

ʧʣʘʩʪʽʚʮʽʚ ʟ̔ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ, ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʜʨʽʞʜʞʽʚ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʨʝʩʦʚʘʥʠʭ, ʮʫʢʨʫ, ʦʣʽʾ ʩʦʥʷʰʥʠʢʦʚʦʾ, ʩʦʣʽ ʢʫʭʦʥʥʦʾ. 

ʄʘʩʘ ʚʠʨʦʙʫ ʩʪʘʥʦʚʠʪʴ 0,3 ʢʛ. 

 

1.2. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ɿʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʥʘʚʝʜʝʥʠʤ ʚ ʪʘʙʣʠʮʽ 1.  

ʊʘʙʣʠʮʷ 1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ:  

ʬʦʨʤʘ ʇʨʦʜʦʚʛʫʚʘʪʦ-ʦʚʘʣʴʥʘ, ʙʝʟ ʧʽʜʨʠʚʽʚ ʪʘ ʪʨʽʱʠʥ 

ʧʦʚʝʨʭʥʷ ɺʽʜʧʦʚʽʜʘʻ ʚʠʜʫ, ʙʝʟ ʟʘʙʨʫʜʥʝʥʴ, ʧʦʩʠʧʘʥʘ 

ʧʣʘʩʪʽʚʮʷʤʠ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʢʦʣʽʨ ʂʦʨʠʯʥʝʚʠʡ, ʙʝʟ ʧʽʜʛʦʨʽʣʦʩʪʽ 

ʉʪʘʥ ʤôʷʢʫʰʢʠ:  

ʧʨʦʧʝʯʝʥʽʩʪʴ ʇʨʦʧʝʯʝʥʘ, ʝʣʘʩʪʠʯʥʘ, ʥʝ ʣʠʧʢʘ, ʥʝ ʚʦʣʦʛʘ ʥʘ 

ʜʦʪʠʢ 

ʧʨʦʤʽʩ ɹʝʟ ʛʨʫʜʦʯʦʢ ʪʘ ʩʣʽʜʽʚ ʥʝʧʨʦʤʽʩʫ 

ʧʦʨʠʩʪʽʩʪʴ ʈʦʟʚʠʥʫʪʘ, ʨʽʚʥʦʤʽʨʥʘ 

ʉʤʘʢ ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ ʧʨʠʻʤʥʠʤ ʰʠʧʰʠʥʦʚʠʤ ʽ 

ʩʦʣʦʜʦʚʠʤ ʧʨʠʩʤʘʢʦʤ 

ɿʘʧʘʭ ɺʣʘʩʪʠʚʠʡ ʚʠʨʦʙʫ ʟ ʣʝʛʢʠʤ ʰʠʧʰʠʥʦʚʠʤ ʽ 

ʩʦʣʦʜʦʚʠʤ ʘʨʦʤʘʪʦʤ 

ɺʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʤʽʰʦʢ 

ʇʽʜ ʯʘʩ ʨʦʟʞʦʚʫʚʘʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʚʽʜʯʫʚʘʪʠʩʷ 

ʭʨʫʩʪʫ 

 

 

1.2.ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ  

ɿʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʭʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʥʘʚʝʜʝʥʠʤ ʚ ʪʘʙʣʠʮʽ 2.  
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ʊʘʙʣʠʮʷ 2  

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʅʦʨʤʘ 

ɺʦʣʦʛʽʩʪʴ,%, ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 44,3 

ʂʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ., ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 3,7 

ʇʦʨʠʩʪʽʩʪʴ, % ʥʝ ʤʝʥʰʝ 73 

 

3.ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʠʥ ʩʠʨʦʚʠʥʠ 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʠʥ ʩʠʨʦʚʠʥʠ ʟʘ ʤʘʩʦʶ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 100 ʢʛ 

ʙʦʨʦʰʥʘ ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 3  

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʢʛ  

ɹʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ 79,0 

ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  

ʚ ʪʽʩʪʦ 

ʥʘ ʦʙʨʦʙʣʝʥʥʷ 

 

15,0 

4,0 

ʇʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 6,0 

ʎʫʢʦʨ  2,0 

ʆʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ 2,1 

ɼʨʽʞʜʞʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʧʨʝʩʦʚʘʥʽ  2,5 

ʉʽʣʴ ʢʫʭʦʥʥʘ  1,5 

ɺʦʜʘ, ʣ ɿʘ ʨʦʟʨʘʭʫʥʢʦʤ 

ʈʘʟʦʤ, ʢʛ 112,1 

ʄʽʥʽʤʘʣʴʥʠʡ ʚʠʭʽʜ ʚʠʨʦʙʫ ʧʨʠ ʤʘʩʦʚʽʡ ʯʘʩʪʮʽ ʚʦʣʦʛʠ ʙʦʨʦʰʥʘ 14,5 %, ʤʘʩʦʶ 

0,3 ʢʛ ï 144% 

 

4. ʊʝʨʤʽʥ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʪʨʠʤʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʊʝʨʤʽʥ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʪʨʠʤʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʩʣʷ ʚʠʡʤʘʥʥʷ ʟ ʧʝʯʽ 

ʚʠʨʦʙʽʚ ʙʝʟ ʫʧʘʢʦʚʢʠ ʤʘʩʦʶ 0,3 ʢʛ  ï ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 6 ʛʦʜ (ʫʧʘʢʦʚʘʥʠʭ ï ʥʝ ʙʽʣʴʰʝ, 

ʥʽʞ 12 ʛʦʜ). 

 

5. ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʩʧʦʞʠʚʘʥʥʷ 

ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʩʧʦʞʠʚʘʥʥʷ (ʪʝʨʤʽʥ ʨʝʘʣʽʟʘʮʽʾ ʫ ʨʦʟʜʨʽʙʥʽʡ ʤʝʨʝʞʽ) 

ʚʠʨʦʙʽʚ ʟ ʤʦʤʝʥʪʫ ʚʠʡʤʘʥʥʷ ʟ ʧʝʯʽ, ʥʝ ʙʽʣʴʰʝ, ʥʽʞ: 36 ʛʦʜ ï ʜʣʷ ʚʠʨʦʙʽʚ ʙʝʟ 

ʫʧʘʢʦʚʢʠ ʤʘʩʦʶ 0,3 ʢʛ ʚʢʣʶʯʥʦ; 72 ʛʦʜ ï ʜʣʷ ʚʠʨʦʙʽʚ ʫʧʘʢʦʚʘʥʠʭ ʤʘʩʦʶ 0,3 ʢʛ 

ʚʢʣʶʯʥʦ. 
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6. ʍʘʨʯʦʚʘ (ʧʦʞʠʚʥʘ) ʪʘ ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ (ʢʘʣʦʨʽʡʥʽʩʪʴ) 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʜʘʥʽ ʧʨʦ ʭʘʨʯʦʚʫ (ʧʦʞʠʚʥʫ) ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 

(ʢʘʣʦʨʽʡʥʽʩʪʴ) ʟʘʟʥʘʯʝʥʦ ʚ ʜʦʜʘʪʢʫ ɸ ʜʦ ʨʝʮʝʧʪʫʨʠ.  

 

ɼʦʜʘʪʦʢ ɸ 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʜʘʥʽ ʧʨʦ ʭʘʨʯʦʚʫ (ʧʦʞʠʚʥʫ) ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 

(ʢʘʣʦʨʽʡʥʽʩʪʴ) ʚ 100 ʛ ʚʠʨʦʙʫ 

ɹʽʣʢʠ, ʛ 7,40 

ɾʠʨʠ, ʛ 2,50 

ɺʫʛʣʝʚʦʜʠ, ʛ 46,50 

ʍʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, ʛ 4,87 

ɽʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ 100ʛ 

ʧʨʦʜʫʢʪʫ, ʢʢʘʣ 

238,0 
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ɼʦʜʘʪʦʢ ɹ 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʢʮʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 
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ɼʦʜʘʪʦʢ ɹ.1 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʽʥʩʪʨʫʢʮʽʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè 
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1. ɺʉʊʋʇʅɸ ʏɸʉʊʀʅɸ 

ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʽʥʩʪʨʫʢʮʽʷ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʘ çʉʠʣʘ 

ʧʨʠʨʦʜʠè, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʽʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ, ʧʣʘʩʪʽʚʮʽʚ 

ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʪʘ ʽʥʰʦʾ ʩʠʨʦʚʠʥʠ ʟʘ 

ʨʝʮʝʧʪʫʨʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʜʘʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʩʪʨʫʢʮʽʾ.  

 

2. ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɻʆʊʆɺʆɰ ʇʈʆɼʋʂʎɯɰ  

ʗʢʽʩʪʴ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ  

ɼʉʊʋ - ʇ 4588:2006. ʍʣʽʙ çʉʠʣʘ ʧʨʠʨʦʜʠè ʚʠʨʦʙʣʷʻʪʴʩʷ ʬʦʨʤʦʚʠʤ, ʮʽʣʠʤ ʘʙʦ 

ʥʘʨʽʟʥʠʤ ʥʘ ʩʢʠʙʢʠ, ʫʧʘʢʦʚʘʥʠʤ ʪʘ ʙʝʟ ʫʧʘʢʦʚʢʠ. ʌʦʨʤʘ ï ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ, ʚ ʷʢʽʡ 

ʚʠʧʽʢʘʚʩʷ ʚʠʨʽʙ, ʙʝʟ ʙʦʢʦʚʠʭ ʚʠʧʣʠʚʽʚ ʽ ʜʝʬʦʨʤʘʮʽʡ. ʄʘʩʘ ʚʠʨʦʙʽʚ ï 0,5 ʢʛ. 

 

3. ʇɽʈɽʃɯʂ ʉʀʈʆɺʀʅʀ  

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʘ ʩʠʨʦʚʠʥʘ: 

- ʙʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ ʟʛʽʜʥʦ ʟ ɻʉʊʋ 46.004 ï 99; 

- ʜʨʽʞʜʞʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʧʨʝʩʦʚʘʥʽ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4812:2007; 

- ʩ̔ ʣʴ ʢʫʭʦʥʥʘ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 3583-2015; 

- ʚʦʜʘ ʧʠʪʥʘ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10; 

- ʧʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʟʛʽʜʥʦ  

ʟ ʊʋ ʋ 15.6-21512404-001-2003; 

- ʧʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟʛʽʜʥʦ ʟ ʊʋ ʋ 10.3-2824409292-001:2019  

ʪʘ ʽʥʰʘ ʩʠʨʦʚʠʥʘ ʟʘ ʜʽʶʯʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʚʟʘʻʤʦʟʘʤʽʥ 

ʩʠʨʦʚʠʥʠ. 

 

4.ʇɯɼɻʆʊʆɺʂɸ ʉʀʈʆɺʀʅʀ ɼʆ ɺʀʈʆɹʅʀʎʊɺɸ. 

 

ʇʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʴ ʟʛʽʜʥʦ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʨʦʟʜʽʣʦʤ çʇʨʘʚʠʣ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭè (ʂʠʾʚ, 2000). 

 

5. ʇʈʀɻʆʊʋɺɸʅʅʗ ʊɯʉʊɸ 

ʊʽʩʪʦ ʜʣʷ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ʛʦʪʫʻʪʴʩʷ ʦʜʥʦʬʘʟʥʠʤ ʙʝʟʦʧʘʨʥʠʤ 

ʩʧʦʩʦʙʦʤ.  

ʈʝʮʝʧʪʫʨʘ ʽ ʨʝʞʠʤ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1. ʈʝʮʝʧʪʫʨʘ ʪʘ ʨʝʞʠʤ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ, 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʧʦʢʘʟʥʠʢʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʢʛ/ 

ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ 

1 2 

ɹʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ 74,0 

ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ  20,0 

ʇʦʨʦʰʦʢ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 6,0 

ɼʨʽʞʜʞʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʧʨʝʩʦʚʘʥʽ  2,5 

ʉʽʣʴ ʢʫʭʦʥʥʘ  1,3 

ɺʦʜʘ, ʣ ɿʘ ʨʦʟʨʘʭʫʥʢʦʤ 

ɺʦʣʦʛʽʩʪʴ, % 46,4 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʘʪʢʦʚʘ, Ü ʉ 27Ñ1 

ʊʨʠʚʘʣʽʩʪʴ ʙʨʦʜʽʥʥʷ, ʭʚ 150Ñ5 

ʂʠʩʣʦʪʥʦʩʪʴ ʢʽʥʮʝʚʘ, ʛʨʘʜ ʥʝ ʙʽʣʴʰʝ 4,4 

ʊʨʠʚʘʣʽʩʪʴ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ 

ʟʘʛʦʪʦʚʦʢ, ʭʚ 

40Ñ1 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʝʢʘʨʩʴʢʦʾ ʢʘʤʝʨʠ,Üʉ  200Ñ20 

ʊʨʠʚʘʣʽʩʪʴ ʚʠʧʽʢʘʥʥʷ, ʭʚ 29Ñ1 

 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʜʨʽʞʜʞʽʚ, ʙʦʨʦʰʥʘ ʪʘ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʣʠʚʽ 

ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʙʦʨʦʰʥʘ ʪʘ ʚʦʜʠ ʟʘ ʩʪʘʜʽʷʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ.  

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʫ ʜʽʞʫ ʤʽʩʠʣʴʥʦʾ ʤʘʰʠʥʠ ʚʥʦʩʷʪʴ ʚʦʜʫ, 

ʩʫʩʧʝʥʜʦʚʘʥʽ ʜʨʽʞʜʞʽ ʧʨʝʩʦʚʘʥʽ, ʨʦʟʯʠʥ ʩʦʣʽ, ʙʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ, ʧʦʧʝʨʝʜʥʴʦ 

ʛʽʜʨʘʪʦʚʘʥʽ ʧʣʘʩʪʽʚʮʽ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʛʽʜʨʦʤʦʜʫʣʴ 1:2), ʧʦʨʦʰʦʢ 

ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʦʣʽʶ ʩʦʥʷʰʥʠʢʦʚʫ, ʮʫʢʦʨ ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʟʤʽʰʫʚʘʥʥʷ ʫ 

ʜʚʦʰʚʠʜʢʽʩʥʠʭ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥʘʭ ʧʨʦʪʷʛʦʤ 3-5 ʭʚ ʥʘ ʧʝʨʰʠʡ ʰʚʠʜʢʦʩʪʽ 

ʪʘ 5-7 ʭʚ ʥʘ ʜʨʫʛʽʡ ʰʚʠʜʢʦʩʪʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʦʙʨʝ ʚʠʤʽʰʘʥʦʛʦ ʪʽʩʪʘ ʽ ʟʘʣʠʰʘʶʪʴ 

ʥʘ ʜʦʟʨʽʚʘʥʥʷ. ɻʦʪʦʚʥʽʩʪʴ ʪʽʩʪʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʙʨʦʜʽʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʨʝʞʠʤʦʤ, ʥʘʢʦʧʠʯʝʥʥʷʤ ʟʘʜʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷʤ 

ʦʙôʻʤʫ ʚ 1,5-2 ʨʘʟʠ ʪʘ ʽʥʰʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʊʝʭʥʦʣʦʛʽʯʥʽ 
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ʧʘʨʘʤʝʪʨʠ ʟʘʤʽʰʫʚʘʥʥʷ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʙʦʨʦʰʥʘ ʪʘ ʫʤʦʚ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

 

6. ʆɹʈʆɹʃɽʅʅʗ ʊɸ ɺʀʇɯʂɸʅʅʗ 

ʇʦʜʽʣ ʪʽʩʪʘ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʪʽʩʪʦʧʦʜʽʣʴʥʠʭ ʤʘʰʠʥʘʭ ʘʙʦ ʚʨʫʯʥʫ. ʄʘʩʫ 

ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʚʠʟʥʘʯʘʶʪʴ, ʚʠʭʦʜʷʯʠ ʽʟ ʫʩʪʘʥʦʚʣʝʥʦʾ ʤʘʩʠ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʪʨʘʪ ʥʘ ʚʝʣʠʯʠʥʫ ʫʧʽʢʘʥʥʷ ʪʘ ʫʩʠʭʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʇʦʜʽʣʝʥʽ 

ʪʽʩʪʦʚʽ ʟʘʛʦʪʦʚʢʠ ʦʢʨʫʛʣʶʶʪʴ ʽ ʫʢʣʘʜʶʪʴ ʟʘʛʦʪʦʚʢʘʤ ʥʘʜʘʶʪʴ ʧʨʦʜʦʚʛʫʚʘʪʦ-

ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘ ʪʽʩʪʦʟʘʢʘʪʫʚʘʣʴʥʽʡ ʤʘʰʠʥʽ. ʉʬʦʨʤʦʚʘʥʽ ʪʽʩʪʦʚʽ ʟʘʛʦʪʦʚʢʠ 

ʫʢʣʘʜʘʶʪʴ ʥʘ ʧʦʧʝʨʝʜʥʴʦ ʟʤʘʱʝʥʽ ʦʣʽʻʶ ʣʠʩʪʠ ʽ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ ʚʠʩʪʦʶʚʘʥʥʷ. 

ɺʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʚʠʩʪʦʶʚʘʣʴʥʠʭ ʰʘʬʘʭ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 35-37̄ʉ ʪʘ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 75-85%. ʊʨʠʚʘʣʽʩʪʴ 

ʚʠʩʪʦʶʚʘʥʥʷ 39-41 ʭʚ. ʇʽʩʣʷ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʽ ʟʘʛʦʪʦʚʢʠ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ 

ʚʠʧʽʢʘʥʥʷ ʫ ʟʚʦʣʦʞʝʥʽʡ ʧʝʢʘʨʥʽʡ ʢʘʤʝʨʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 180-220Áʉ ʧʨʦʪʷʛʦʤ  

28-30 ʭʚ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʽʢʘʥʥʷ ʪʘ ʚʠʩʪʦʶʚʘʥʥʷ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙʣʘʜʥʘʥʥʷ.  

 

7. ʇɸʂʋɺɸʅʅʗ, ʄɸʈʂʋɺɸʅʅʗ, ʇʈɸɺʀʃɸ ʇʈʀʁʄɸʅʅʗ. ʄɽʊʆɼʀ 

ʂʆʅʊʈʆʃʖ. ɿɹɽʈɯɻɸʅʅʗ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ  

ʇʨʘʚʠʣʘ ʧʨʠʡʤʘʥʥʷ, ʤʘʨʢʫʚʘʥʥʷ, ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ - ʇ 4588:2006 ɺʠʨʦʙʠ 

ʙʫʣʦʯʥʽ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʽʻʪʠʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ.  
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ɼʦʜʘʪʦʢ ɹ.2 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʽʥʩʪʨʫʢʮʽʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè 
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1. ɺʉʊʋʇʅɸ ʏɸʉʊʀʅɸ 

ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʽʥʩʪʨʫʢʮʽʷ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʮʷ 

çʂʦʨʠʩʥʠʡ ʤʽʢʩè, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʽʟ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ, 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ, ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʪʘ ʽʥʰʦʾ ʩʠʨʦʚʠʥʠ 

ʟʘ ʨʝʮʝʧʪʫʨʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʜʘʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʩʪʨʫʢʮʽʾ.  

 

2. ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɻʆʊʆɺʆɰ ʇʈʆɼʋʂʎɯɰ  

ʗʢʽʩʪʴ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ  

ɼʉʊʋ - ʇ 4588:2006. ʍʣʽʙʝʮʴ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʚʠʨʦʙʣʷʻʪʴʩʷ ʧʦʜʦʚʠʤ, ʮʽʣʠʤ ʘʙʦ 

ʥʘʨʽʟʥʠʤ ʥʘ ʩʢʠʙʢʠ, ʫʧʘʢʦʚʘʥʠʤ ʪʘ ʙʝʟ ʫʧʘʢʦʚʢʠ. ʌʦʨʤʘ ï ʧʨʦʜʦʚʛʫʚʘʪʦ-ʦʚʘʣʴʥʘ, 

ʙʝʟ ʙʦʢʦʚʠʭ ʚʠʧʣʠʚʽʚ ʽ ʜʝʬʦʨʤʘʮʽʡ. ʇʦʚʝʨʭʥʷ ï ʦʙʩʠʧʘʥʘ ʧʣʘʩʪʽʚʮʷʤʠ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ. ʄʘʩʘ ʚʠʨʦʙʽʚ ï 0,3ʢʛ. 

 

3. ʇɽʈɽʃɯʂ ʉʀʈʆɺʀʅʀ  

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʘ ʩʠʨʦʚʠʥʘ: 

- ʙʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ ʟʛʽʜʥʦ ʟ ɻʉʊʋ 46.004 ï 99; 

- ʜʨʽʞʜʞʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʧʨʝʩʦʚʘʥʽ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4812:2007; 

- ʩ̔ ʣʴ ʢʫʭʦʥʥʘ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 3583-2015; 

- ʮʫʢʦʨ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4623:2023; 

- ʦʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ ʨʘʬʽʥʦʚʘʥʘ ʜʝʟʦʜʦʨʦʚʘʥʘ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4492:2017; 

- ʚʦʜʘ ʧʠʪʥʘ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10; 

- ʧʣʘʩʪʽʚʮʽ ʟ̔ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʟʛʽʜʥʦ  

ʟ ʊʋ ʋ 15.6-21512404-001-2003; 

- ʧʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʟʛʽʜʥʦ ʟ ʊʋ ʋ 10.3-2824409292-001:2019  

ʪʘ ʽʥʰʘ ʩʠʨʦʚʠʥʘ ʟʘ ʜʽʶʯʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʚʟʘʻʤʦʟʘʤʽʥ 

ʩʠʨʦʚʠʥʠ. 

 

4.ʇɯɼɻʆʊʆɺʂɸ ʉʀʈʆɺʀʅʀ ɼʆ ɺʀʈʆɹʅʀʎʊɺɸ. 

 

ʇʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʴ ʟʛʽʜʥʦ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʨʦʟʜʽʣʦʤ çʇʨʘʚʠʣ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭè (ʂʠʾʚ, 2000). 

 

5. ʇʈʀɻʆʊʋɺɸʅʅʗ ʊɯʉʊɸ 

ʊʽʩʪʦ ʜʣʷ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè ʛʦʪʫʻʪʴʩʷ ʦʜʥʦʬʘʟʥʠʤ ʙʝʟʦʧʘʨʥʠʤ 

ʩʧʦʩʦʙʦʤ.  
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ʈʝʮʝʧʪʫʨʘ ʽ ʨʝʞʠʤ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

 

ʊʘʙʣʠʮʷ 1. ʈʝʮʝʧʪʫʨʘ ʪʘ ʨʝʞʠʤ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ, 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʧʦʢʘʟʥʠʢʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʢʛ 

ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ 

1 2 3 

 ʊʽʩʪʦ  ʆʟʜʦʙʣʝʥʥʷ  

ɹʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ ʧʝʨʰʦʛʦ ʛʘʪʫʥʢʫ 79,0  

ʇʣʘʩʪʽʚʮʽ ʟ ʧʨʦʨʦʱʝʥʦʾ ʧʰʝʥʠʮʽ 15,0 4,0 

ʎʫʢʦʨ  2,0  

ʆʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ  

ʨʘʬʽʥʦʚʘʥʘ ʜʝʟʦʜʦʨʦʚʘʥʘ 

2,1  

ʇʦʨʦʰʦʢ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 6,0  

ɼʨʽʞʜʞʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʧʨʝʩʦʚʘʥʽ  2,5  

ʉʽʣʴ ʢʫʭʦʥʥʘ 1,3  

ɺʦʜʘ, ʣ ɿʘ ʨʦʟʨʘʭʫʥʢʦʤ  

ɺʦʣʦʛʽʩʪʴ, % 45,0  

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʘʪʢʦʚʘ, Ü ʉ 27Ñ1  

ʊʨʠʚʘʣʽʩʪʴ ʙʨʦʜʽʥʥʷ, ʭʚ 160Ñ5  

ʂʠʩʣʦʪʥʦʩʪʴ ʢʽʥʮʝʚʘ, ʛʨʘʜ ʥʝ ʙʽʣʴʰʝ 4,4  

ʊʨʠʚʘʣʽʩʪʴ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʠʭ 

ʟʘʛʦʪʦʚʦʢ, ʭʚ 

35Ñ1  

ʊʝʤʧʝʨʘʪʫʨʘ ʧʝʢʘʨʩʴʢʦʾ ʢʘʤʝʨʠ,Üʉ  200Ñ20  

ʊʨʠʚʘʣʽʩʪʴ ʚʠʧʽʢʘʥʥʷ, ʭʚ 27Ñ1  

 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʜʨʽʞʜʞʽʚ, ʙʦʨʦʰʥʘ ʪʘ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʣʠʚʽ 

ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʙʦʨʦʰʥʘ ʪʘ ʚʦʜʠ ʟʘ ʩʪʘʜʽʷʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ.  

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʫ ʜʽʞʫ ʤʽʩʠʣʴʥʦʾ ʤʘʰʠʥʠ ʚʥʦʩʷʪʴ ʚʦʜʫ, 

ʩʫʩʧʝʥʜʦʚʘʥʽ ʜʨʽʞʜʞʽ ʧʨʝʩʦʚʘʥʽ, ʨʦʟʯʠʥ ʩʦʣʽ, ʙʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ, ʧʦʧʝʨʝʜʥʴʦ 

ʛʽʜʨʘʪʦʚʘʥʽ ʧʣʘʩʪʽʚʮʽ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ (ʛʽʜʨʦʤʦʜʫʣʴ 1:3), ʧʦʨʦʰʦʢ 

ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ, ʦʣʽʶ ʩʦʥʷʰʥʠʢʦʚʫ, ʮʫʢʦʨ ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʟʤʽʰʫʚʘʥʥʷ ʫ 

ʜʚʦʰʚʠʜʢʽʩʥʠʭ ʪʽʩʪʦʤʽʩʠʣʴʥʠʭ ʤʘʰʠʥʘʭ ʧʨʦʪʷʛʦʤ 3-5 ʭʚ ʥʘ ʧʝʨʰʠʡ ʰʚʠʜʢʦʩʪʽ 

ʪʘ 5-7 ʭʚ ʥʘ ʜʨʫʛʽʡ ʰʚʠʜʢʦʩʪʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʦʙʨʝ ʚʠʤʽʰʘʥʦʛʦ ʪʽʩʪʘ ʽ ʟʘʣʠʰʘʶʪʴ 

ʥʘ ʜʦʟʨʽʚʘʥʥʷ. ɻʦʪʦʚʥʽʩʪʴ ʪʽʩʪʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʙʨʦʜʽʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʨʝʞʠʤʦʤ, ʥʘʢʦʧʠʯʝʥʥʷʤ ʟʘʜʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷʤ 
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ʦʙôʻʤʫ ʚ 1,5-2 ʨʘʟʠ ʪʘ ʽʥʰʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʊʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʟʘʤʽʰʫʚʘʥʥʷ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʙʦʨʦʰʥʘ ʪʘ ʫʤʦʚ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

 

6. ʆɹʈʆɹʃɽʅʅʗ ʊɸ ɺʀʇɯʂɸʅʅʗ 

ʇʦʜʽʣ ʪʽʩʪʘ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʪʽʩʪʦʧʦʜʽʣʴʥʠʭ ʤʘʰʠʥʘʭ ʘʙʦ ʚʨʫʯʥʫ. ʄʘʩʫ 

ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʚʠʟʥʘʯʘʶʪʴ, ʚʠʭʦʜʷʯʠ ʽʟ ʫʩʪʘʥʦʚʣʝʥʦʾ ʤʘʩʠ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʪʨʘʪ ʥʘ ʚʝʣʠʯʠʥʫ ʫʧʽʢʘʥʥʷ ʪʘ ʫʩʠʭʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʇʦʜʽʣʝʥʠʤ ʪʽʩʪʦʚʠʤ ʟʘʛʦʪʦʚʢʘʤ ʥʘʜʘʶʪʴ ʧʨʦʜʦʚʛʫʚʘʪʦ-ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘ 

ʪʽʩʪʦʟʘʢʘʪʫʚʘʣʴʥʽʡ ʤʘʰʠʥʽ. ʉʬʦʨʤʦʚʘʥʽ ʪʽʩʪʦʚʽ ʟʘʛʦʪʦʚʢʠ ʫʢʣʘʜʘʶʪʴ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦ ʟʤʘʱʝʥʽ ʦʣʽʻʶ ʣʠʩʪʠ ʽ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ ʚʠʩʪʦʶʚʘʥʥʷ. ɺʠʩʪʦʶʚʘʥʥʷ 

ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʚʠʩʪʦʶʚʘʣʴʥʠʭ ʰʘʬʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 35-37̄ʉ ʪʘ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 75-85%. ʊʨʠʚʘʣʽʩʪʴ ʚʠʩʪʦʶʚʘʥʥʷ 34-

36 ʭʚ. ʇʽʩʣʷ ʚʠʩʪʦʶʚʘʥʥʷ ʪʽʩʪʦʚʽ ʟʘʛʦʪʦʚʢʠ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ ʚʠʧʽʢʘʥʥʷ ʟʚʦʣʦʞʝʥʽʡ 

ʧʝʢʘʨʥʽʡ ʢʘʤʝʨʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 180-220Áʉ ʧʨʦʪʷʛʦʤ 26-28 ʭʚʠʣʠʥ. 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʽʢʘʥʥʷ ʪʘ ʚʠʩʪʦʶʚʘʥʥʷ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙʣʘʜʥʘʥʥʷ.  

 

7. ʇɸʂʋɺɸʅʅʗ, ʄɸʈʂʋɺɸʅʅʗ, ʇʈɸɺʀʃɸ ʇʈʀʁʄɸʅʅʗ. ʄɽʊʆɼʀ 

ʂʆʅʊʈʆʃʖ. ɿɹɽʈɯɻɸʅʅʗ ʊɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ  

ʇʨʘʚʠʣʘ ʧʨʠʡʤʘʥʥʷ, ʤʘʨʢʫʚʘʥʥʷ, ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ - ʇ 4588:2006 ɺʠʨʦʙʠ 

ʙʫʣʦʯʥʽ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʽʻʪʠʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ.  
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ɼʦʜʘʪʦʢ ɺ 

ɸʢʪʠ ʜʝʛʫʩʪʘʮʽʡ ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 
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ɼʦʜʘʪʦʢ ɺ.1 

ɸʢʪ ʜʝʛʫʩʪʘʮʽʾ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʧʣʘʩʪʽʚʮʽʚ ʽʟ 

ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ  

ʥʘ ʌʆʇ ʂʨʽʪʽʢʦʚʘ ʆ.ɺ. çʇʝʢʘʨʥʷ ʇʝʢʘʨʽʬʬè ʚʽʜ 11.12.2025 ʨ. 
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ɼʦʜʘʪʦʢ ɺ.2 

ɸʢʪ ʜʝʛʫʩʪʘʮʽʾ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʟ çʉʠʣʘ ʧʨʠʨʦʜʠè ʪʘ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè  

ʥʘ ɼʇ çɿɽɽʃɸʅɼɯʗè ʚʽʜ 25.09.2025 ʨ. 
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ɼʦʜʘʪʦʢ ɻ 

ɸʢʪʠ ʧʨʦʤʠʩʣʦʚʦʾ ʘʧʨʦʙʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ  ʭʣʽʙʘ  ʟ ʩʫʤʽʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ 

ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʧʦʨʦʰʢʫ ʟ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ 
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ɼʦʜʘʪʦʢ ɻ.1 

ɸʢʪ ʧʨʦʤʠʩʣʦʚʦʾ ʘʧʨʦʙʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè  

ʥʘ ʊʆɺ çʃʠʟʦʛʫʙʽʚʩʴʢʽ ʣʘʩʦʱʽè ʚʽʜ 3.03.2026 

 

 

 

 

 

 

 

 

 

 

  



224 

 

 



225 

 

 



226 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ ɻ.2 

ɸʢʪ ʧʨʦʤʠʩʣʦʚʦʾ ʘʧʨʦʙʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè  

ʥʘ ʌʆʇ ʄɸʉʃɸʂ ʆ.ɺ. ʚʽʜ 7.04.2026 
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ɼʦʜʘʪʦʢ ɻ.3 

ɸʢʪ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ  

ʪʝʭʥʦʣʦʛʽʾ  ʭʣʽʙʘ çʉʠʣʘ ʧʨʠʨʦʜʠè ʽ ʭʣʽʙʮʷ çʂʦʨʠʩʥʠʡ ʤʽʢʩè   

ʥʘ ʊʆɺ çɺɸʃʂʀ-ʍʃɯɹè ʚʽʜ 12.03.2026 
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ɼʦʜʘʪʦʢ ɼ 

ɸʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʫ ʚʠʨʦʙʥʠʮʪʚʦ 
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ɼʦʜʘʪʦʢ ɼ. 1 

ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ  

ʥʘ ʊʆɺ çʃʠʟʦʛʫʙʽʚʩʴʢʽ ʣʘʩʦʱʽè ʚʽʜ 3.03.2026 
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ɼʦʜʘʪʦʢ ɼ. 2 

ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ  

ʥʘ ʌʆʇ ʄɸʉʃɸʂ ʆ.ɺ. ʚʽʜ 7.04.2026 
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ɼʦʜʘʪʦʢ ɼ. 3 

ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ  

ʥʘ ʊʆɺ çɺɸʃʂʀ-ʍʃɯɹè ʚʽʜ 12.03.2026 
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ɼʦʜʘʪʦʢ ɽ 

ɸʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 
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ɼʦʜʘʪʦʢ ɽ.1 

ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ 

ʜʠʩʮʠʧʣʽʥʠ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ, ʢʦʥʜʠʪʝʨʩʴʢʠʭ, ʤʘʢʘʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʽ 

ʭʘʨʯʦʢʦʥʮʝʥʪʨʘʪʽʚè ʚʽʜ 15.04.2026 ʨ. 
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ɼʦʜʘʪʦʢ ɽ.2 

ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ 

ʜʠʩʮʠʧʣʽʥʠ çʊʝʭʥʦʣʦʛʽʾ ʦʟʜʦʨʦʚʯʠʭ ʭʣʽʙʦʙʫʣʦʯʥʠʭ, ʢʦʥʜʠʪʝʨʩʴʢʠʭ, ʤʘʢʘʨʦʥʥʠʭ 

ʚʠʨʦʙʽʚ ʽ ʭʘʨʯʦʢʦʥʮʝʥʪʨʘʪʽʚè ʚʽʜ 15.04.2026 ʨ. 
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ɼʦʜʘʪʦʢ ɾ 

ɼʦʚʽʜʢʠ ʧʨʦ ʫʯʘʩʪʴ ʫ ʚʠʩʪʘʚʢʘʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ 
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ɼʦʜʘʪʦʢ ɾ.1 

ɼʦʚʽʜʢʘ ʧʨʦ ʫʯʘʩʪʴ ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʫ ʚʠʩʪʘʚʮʽ 

ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ɿɺʆ ʪʘ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʨʝʛʽʦʥʫ  ʟ ʥʘʛʦʜʠ ɺʩʝʩʚʽʪʥʴʦʛʦ 

ʜʥʷ ʥʘʫʢʠ ʚ ʽʤôʷ ʪʘ ʨʦʟʚʠʪʢʫ ʟʘ ʫʯʘʩʪʽ ʢʝʨʽʚʥʠʮʪʚʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 

ʋʢʨʘʾʥʠ ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʱʦ ʚʽʜʙʫʣʘʩʷ  

20 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʘʢʘʜʝʤʽʯʥʦʤʫ ʪʝʘʪʨʽ 

ʦʧʝʨʠ ʽ ʙʘʣʝʪʫ ʽʤʝʥʽ ʄ.ɺ. ʃʠʩʝʥʢʘ ʍɸʊʆɹ ʚ ʤ. ʍʘʨʢʦʚʽ  
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ɼʦʜʘʪʦʢ ɾ.2 

ɼʦʚʽʜʢʘ ʧʨʦ ʫʯʘʩʪʴ ʫ ʚʠʩʪʘʚʮʽ, ʷʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʫ ʨʘʤʢʘʭ ʥʘʨʘʜʠ ʱʦʜʦ 

ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘ ʫʯʘʩʪʽ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, 

ʅʘʨʦʜʥʠʭ ʜʝʧʫʪʘʪʽʚ ʋʢʨʘʾʥʠ 12 ʣʠʧʥʷ 2023 ʨʦʢʫ 
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